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IIpoBepeno YTBepKIEHO
3am. nupektopa no YBP npuka3zom Ne 101 - on
Cyxopykosa T.B. oT «26» mast 2025 .
(moanuce) (®UO)
«26»mas  2025T. Hupexrtop VY3nser B.H.
(moamuch) (®HO)
PABOYAS ITPOI'PAMMA

Mpeamer (kypc) Mamemamuxa

Kunace 5- 6

OO11ee KOJIMYECTBO 4acoB 110 yueOHoMy miiany 340

CocrasiieHa B cooTBeTcTBUH ¢ DeepanbHON pabouelt mporpaMMoi o mMamemamuke
Y4eOHuk: MaremaTuka: 5,6 Kilacchl: 0a30BbIi YpOBEHb: YUeOHUK: B 2 YacTax, 6 kinacc/Bunenkun H. 4.,
’Koxor B.U., UecHokoB A.C. u apyrue, AkiroHepHoe o01iectBo «M3naTensctBo «IIpocBeeHues

IIpenmert (kypc) Matematuka. (Areedpa)

Knace 7-9

OO11ee KOTMYECTBO YacoB 10 yueOHOMY Iiany 306

CocraBinieHa B cooTBeTCTBHH ¢ DeepanbHON pabodeit mporpaMMoi 1o mamemamuxe
Tpeomemnas nunusa yuebnukos:

Yueonuk: MaxkaperaeB FO.H., Munarox H.I'., Hemkos K.W. u npyrue; mon pen. Temskosckoro C.A.
Martemaruka. Anredpa: 7,8,9 kiaccel: 0a30BbIi ypoBeHb. M3narenscTBo «IIpocBerieHue.

Ipenmer (kypc) Marematuka. (I eomempust)

Kunacce 7-9

OO11ee KOMIECTBO YacOB O yueOHOMY IaHy 238

CocraBieHa B cooTBeTcTBUU ¢ DenepanbHoil pabouelt mporpaMMoii o mamemamuxe
[Ipeomemnas nunus yuebnuxos:

Atanacsu JI.C., byry3oB B.®., Kagomues C.b. u ap. Marematuka. 'eomerpus: 7 - 9-e Kacchl:
0a30BbIil ypoBeHb. «M3naTenscTBO «IIpocBerieHue».

Ipenmer (kypc) Mamemamuka (Bepoamuocms u cmamucmuxa)

Kaace 7-9 kinace

OOm1ee KOMTMYEeCTBO YacoB 1o ydyeOHoMy Tutany 102

Cocrasnena B cootBeTcTBUM ¢ DenepanbHoil pabouel mporpaMMoil no mamemamuxe

YyeOnuku: Matemartruka. BeposTHOCTh U cTatHcThKa. 7 — 9 Kitacchl. Y4eOHUK B 2 4acTsaX. YUEeOHHK Ist
yJaimxcs o01eo0pa3oBareibHbIX yupexaeHuii (0a3oBbiii ypoens)/ W.P. Beicorkuii, U.B. Smenko, o
penaxmuen U.B. Slmenko — M.: IIpocsemenne

PaccmoTtpena Ha 3acenannu MO (u3uko-MaTeMaTHUECKOTo IIMKIIA
(Ha3BaHHME METOJMUECKOTO OOBETUHEHNS)
[TpoTtokomn Ne 6 ot «24» mast 2025r.
PykoBoauTtens MO /Tpeuymkuna O.M. /
(momvck) (®UO)

C=RU, O=I'bOY COLWW nm.H.C.[JopoBckoro
c.Mopbenbck, CN=B.H.Y3a5es,
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MaremarTuka 5-6

IHHOACHUTEJIBHAS 3AIIMCKA

[IpuopuTeTHBIMU LETIMU 00yUEHHUsI MaTEMaTUKE B 5—6 Ki1accax sBIISIOTCA:

e TMpOAODKEHHE (OPMUPOBAHUS OCHOBHBIX MATEMAaTUYECKUX MMOHSATUI
(uncio, BenWuYMHA, TeoMeTpuueckas (Qurypa), oOecrneunBaromux
MPEEMCTBEHHOCTh W TEPCHEKTHBHOCTh MAaTEMaTHYECKOTO OOpa3oBaHUS
00yJaromuxcs;

e pa3BUTHE WHTEJUICKTYadbHBIX M TBOPYECKHUX CIIOCOOHOCTEMH
oOydJaronuxcsi, MO3HABATENbHON  AKTHUBHOCTH,  HCCIIEIOBATEIBCKUX
yYMEHUH, HHTepeca K U3yUYEHUIO MaTeMaTHKU;

e TOJBeACHUE O0YyYAIOIMMXCSI HA JOCTYMTHOM JIJI1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTHUKH U OKPYIKAOIIETO MHUPA;

e (QopMupoBanue  (QPyHKIIMOHAIILHOM  MAaTeMaTHYE€CKOM  T'PaMOTHOCTHU:
YMEHUS pacro3HaBaTh MaTEMAaTHYECKUE OOBEKTHI B PEAIbHBIX KU3HEHHBIX
CUTYyallMsIX, TPUMEHSITh OCBOCHHBIE YMEHHS JUIsl PEIICHHsS] MPaKTHUKO-
OpUEHTHUPOBAHHBIX 3a/iay, UHTEPIPETUPOBATH MOJIYYCHHBIC PE3YIbTATH U
OIICHUBATh WX HA COOTBETCTBUE MPAKTUICCKON CUTYAIIHH.

OCHOBHBIE JIMHHUM COAEpPKAHMS Kypca MaTeMaruku B S5—6 Kiaccax —
apudMeTHIecKas U TeOMeTprIecKasi, KOTOPbIe Pa3BUBAIOTCS MapalICIbHO, KaXmaas
B COOTBETCTBHH ¢ COOCTBEHHOM JIOTUKOM, OJJHAKO, HE HE3aBHCUMO OJ[HA OT APYTOM,
a B TECHOM KOHTAaKTE M B3aUMOJICUCTBUU. Takke B Kypce MaTEMaTUKH MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMH aJreOphl U OMHMCATEIIBHON CTAaTUCTHKH.

N3yuenne apudmerndeckoro Marepuaia HAYMHACTCS CO CHUCTEMaTH3alWH |
pPa3BUTHS 3HAHWUW O HATypaJbHBIX YHCIIAX, MOJYYEHHBIX HAa YPOBHE HAYaJIHLHOTO
oOmero oopazoBanus. [Ipy 3TOM COBEPIIEHCTBOBAHUE BHIYMCIUTEILHON TEXHUKH U
dbopMHpOBaHWE HOBBIX TEOPETHUYECKUX 3HAHUWA COYETACTCS C Pa3BUTHEM
BBIYHCIIUTEILHON KYJIBTYPhl, B YACTHOCTH C OOyYEHHEM MPOCTCHIIMM MpuéMam
MPUKUJIKA W OLCHKH pPE3yJbTaTOB BBIYMCIICHHWHA. V3ydeHuWe HaTypajbHBIX YHCEeT
MpoJIoJbKaeTcs B 6 Kjacce 3HAKOMCTBOM C HAYaJbHBIMU TOHSATHUSMU TEOPUHU
JICIIUMOCTH.

Hauano u3yuenus OOBIKHOBEHHBIX M JECATHYHBIX JIpoOeil OTHECEHO K 5 Kiaccy.
DTO mepBBIA HSTall B OCBOCHUU JpoO€H, KOTJa MPOUCXOJUT 3HAKOMCTBO C
OCHOBHBIMH HJICSIMH, TIOHATUSMHU TeMbl. [Ipu 3TOM paccMOTpeHHE OOBIKHOBEHHBIX
apobeil B MOJHOM 00BEME MPEAIIECTBYET H3YUYCHHIO ACCATUYHBIX ApoOel, 4To
I[eJIECO00Pa3HO C TOYKH 3PEHUS JIOTMKW W3JI0KEHUS YWCIOBOW JIMHWUU, KOTJA
npaBuiIa ACUCTBUH C IECATUYHBIMHU APOOSIMU MOXXHO 00OCHOBATh YK€ H3BECTHBIMU
aNTOPUTMAaMH BBITIOJIHEHUS JIEHCTBHA C OOBIKHOBEHHBIMHU JAPOOSMHU. 3HAKOMCTBO C
JNECATUIHBIMH JPOOSMH PACITUPUT BO3MOXKHOCTH JIJISI TOHMMAHUS



00Oy4aroNIMMUCS NPUKIAJTHOIO NPUMEHEHUS] HOBOW 3allUCH NPH WU3YYEHUHU JIPYTUX
IPEIMETOB U NPU NPAKTHUECKOM UCHOIb30BaHuU. K 6 Kitaccy OTHECEH BTOpOIL 3Tan
B M3YyYECHHH APOOEH, re MPOUCXOAUT COBEPIICHCTBOBAHUE HABBIKOB CPABHEHUS U
npeoOpa3oBaHus JpoOeil, OCBOCHHE HOBBIX BBIYUCIUTEIBHBIX aJITOPUTMOB,
OTTaYMBaHUE TEXHUKU BBIUHUCICHUM, B TOM 4HCIE 3HAYEHUH BBIPAKEHUH,
colep)KalluX M OOBIKHOBEHHbBIE, M JECATHUYHBIE IPOOM, YCTAHOBIICHUE CBsI3EH
MEXIy HUMH, pacCMOTpEHHE MPUEMOB pEIIeHUs 3amad Ha apodu. B Hauame 6
KJIacca MPOMCXOIUT 3HAKOMCTBO € IIOHATHEM IIPOLIEHTA.

OCOOEHHOCTBIO U3YUEHUS MOJIOKUTENBHBIX U OTPHULATEIIBHBIX YHCEI SABISIETCS TO,
YTO OHU TaK)K€ MOTYT pacCMaTpUBaThCs B HECKOJIBKO 3TanoB. B 6 kiacce B Hauane
n3ydeHus: TeMbl «I1onoXUTeNbHbBIE U OTPULIATENBHBIE YHCIIAY BBIICIAETCS MOATEMA
«Ilenple yncia», B paMKax KOTOPON 3HAKOMCTBO C OTPHLATEJIBHBIMU YUCIAMH U
JEUCTBUAMM C TIOJIO)KUTEJIBHBIMU M OTPULIATEIBHBIMU YHMCIIAMH IPOUCXOJUT Ha
OCHOBE COJEP)KATEJIBHOIO IOAX0AA. OTO II03BOJIIET HA JIOCTYIIHOM YpPOBHE
MMO3HAKOMHTH O0YUYaIOIIHUXCS MPAKTHYECKH CO BCEMU OCHOBHBIMHU MOHSATUSMH TEMBI,
B TOM YHCJI€ U C NIPABUJIAMHU 3HAKOB IPH BBINIOJHEHUN apu(PMETHUECKUX ACHCTBUH.
N3ydyeHne palmoHaIbHBIX YHCENl HA 3TOM HE 3aKOHYMTCS, a OyneT MPOJOJIKEHO B
Kypce anredpsl 7 Kiacca.

[Ipu o0OydyeHMM pEIIEHUI0O TEKCTOBBIX 3aJady B 5—6 KiaccaXx HCHOJb3YIOTCS
apupmernyeckue npuémsl perieHus. Ilpu oTpaboTke BHIYUCIUTENBHBIX HABBIKOB B
5—6 KJjaccax pacCMaTpUBalOTCA TEKCTOBBIE 3aJa4yM CIEAYIOIIMX BHJOB: 33aJa4d Ha
IBW)KEHHE, HAa YacTH, Ha TMOKYNKH, Ha pabdoTy W MPOU3BOAUTEIBHOCTH, Ha
IOPOLEHTHI, HA OTHOLIEHUsS U nponopuuu. O0ydaronyecs: 3HaKOMSTCS ¢ IPpUEMaMHU
pemieHuss 3amad  1epedopoM  BO3MOXHBIX BapHAaHTOB, ydaTcsi padoTath cC
uH(popmanuen, NpeacTaBIeHHON B (opMe TaOIHI] WK JUarPaMM.

B nporpamme ydebHOro kypca «MaremaTuka» IperlyCMOTPEHO (popMHpOBaHUE
MPOMENIEBTUUECKUX  alreOpanyeckux TMpeAcTaBieHUl. bykBa Kak CHUMBOI
HEKOTOPOTO YHCIAa B 3aBUCUMOCTH OT MaTEMaTUYECKOIO KOHTEKCTAa BBOJMTCS
IIOCTENIEHHO. DyKBEHHAsi CHMBOJIMKA IIMPOKO HCIIOIB3YETCS IPEXKAE BCEro IS
3amucy OOUIMX YTBEPXKACHHM M MpeyiokKeHud, (opMmya, B YaCTHOCTH IS
BBIYKCIICHUS T€OMETPUYECKHUX BEJIMYMH, B KAYECTBE «3aMECTUTENIS» YUCTIA.

B nporpamme yueOHOro Kkypca «Marematuka» TMpeAcCTaBleHA HarJsgHas
reOMEeTpus, HaIlpaBJICHHAs Ha pa3BUTHE o0Opa3Horo MBIIJIEHUS,
MIPOCTPAHCTBEHHOTO BOOOpaKEHUsI, N300pa3UTENIbHBIX YMEHHUI. DTO BayKHBIN 3Tal B
U3YYEHUH TEOMETPUU, KOTOPBIM OCYIIECTBISETCS Ha HArJIAIHO-TIPAKTUYECKOM
YPOBHE, ONMPAETCs HAa HariasAHO-00pa3HOE MBbIIUIEHHE oOydaromuxcs. bosbmas
pOJIb  OTBOAUTCSA  INPAKTHUYECKOW  JAESATENBHOCTH,  ONBITY, 3KCIEPHUMEHTY,
MozenupoBaHuio. O0yyaroniecs: 3HaKOMATCA C T€OMETpUUYECKUMHU (purypamu Ha
IUIOCKOCTA U B TPOCTPAHCTBE, C WX NPOCTEHIIMMU KOH(DUTypalusIMH, ydaTcs



n300paxaTh WX Ha HETMHOBAHHOM W KieTyaTol Oymare, paccMaTpUBAIOT HUX
npocreime CcBOMCTBA. B mporecce u3ydeHHs] HArJsiHON TeOMETpUM 3HAHUA,
MOJYyYEHHbIE OOYy4YarOUMMKCS Ha YpPOBHE HA4yaJbHOrO OOIIEro oOpa3oBaHuUS,
CUCTEMATU3HPYIOTCSA U PACIIHPSIOTCS.

CornacHo yuyeOHOMY IJIaHy B 5—6 Kiaccax M3ydaeTcs WHTErPUPOBAHHBIN MpeaIMeT
«MaremaTuka», KOTOpBIM BKIIOYaeT apu(METHUYECKH MaTepuan U HariasaHyIo
Ir€OMETPHIO, @ TAKXKE MPOIEIEBTHUECKUE CBEACHUS U3 aareOphl, SJI€MEHThI JJOTUKH
Y Hayaja OMMUCATEIbHON CTaTUCTHUKHU.

Ha usyuenue yue6Horo xypca «Marematukay otBoautcs 340 yacoB: B 5 kjacce —
170 gacoB (5 yacoB B Hezieni0), B 6 kiacce — 170 gacoB (5 4acoB B HEJIEIIIO).



COJAEPKAHUE OBYYEHUA

S KJIACC

HarypaJjibHble YuC/Ia U HYJIb

HarypansHoe wuwmcno. Psag wartypamsabix uncen. Ywcno 0. W3oOpakenue
HaTypaJbHBIX YKCEN TOYKAMH Ha KOOPJIMHATHOU (YUCIIOBOI) MPSIMOil.

[To3unmonnast cucrtema  cuucieHus. PuMmckas Hymepanus Kak  IpuUMEp
HETO3UIMOHHON CUCTEMBI CUUCIEHUA. [lecaTHUHas cucTeMa CUUCIICHHUS.

CpaBHeHHE HATypaJIbHBIX YHCEN, CPABHECHUE HATYPAIbHBIX YHCEN C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTIIEeHNE HATyPAJIbHBIX YUCEN.

CrioxeHre HaTypajbHBIX YHCEIN, CBOMCTBO HYJIA NPU CIOKEHUU. BbhluMTaHHE Kak
JiefcTBrE, 0OpaTHOE CIOKEHHUIO. Y MHOKEHUE HATYpalbHBIX YUCEN, CBOMCTBA HYJIS
U €IIMHULIBI TPU YMHOXKEHUU. [leneHue kak AelcTBUEe, 0OpaTHOE YMHOXKECHHIO.
KomrionenTsl  geiicTBui, CBs3b Mexay HuMmMd. [IpoBepka  pe3ynbrara
apupmernyeckoro aerctBus. llepemecTuTenbHOE U COYETATENBHOE CBOWMCTBA
(3aKOHBI) CJIOKEHHS U YMHOXEHHsI, pACIpEeeIUTEeIbHOE CBOMCTBO (3aKOH)
YMHOXECHHUS.

Hcnons3zoBanne OykB mjis OOO3HAYEHUsT HEM3BECTHOIO KOMIIOHEHTa W 3aIllUCHU
CBOMCTB apu(hMETUUECKUX JACHCTBUM.

Jlenutenu U KpaTHbIE YMCIIA, PA3JIOKEHHE HAa MHOXHUTENU. [IpocThie U cocTaBHBIE
yucina. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

Crenenb ¢ HaTypaJdbHBIM MOKa3aTeJIEM. 3alUCh YKCIIA B BHJIE CYMMBbI Pa3psiIHBIX
CJIaraeMbiX.

UucnoBoe BbpIpaK€HHE. BpIUMCIEHHE 3HAYEHHWM YWCIIOBBIX BBIPAKEHUM, MOPSAIOK
BBITIOJTHEHUS ecTBUA. Vcnonb30BaHWE MPU BBIYKUCICHUSIX MEPEMECTUTEIBHOTO U
COYETATEILHOTO CBOMCTB (3aKOHOB) CJIOKEHHSI U YMHOKEHHUS, PacCpeAeIUTEIbHOTO
CBOMCTBA YMHOEHHUSI.

podu

[IpencraBienne o npodbw Kak crocode 3amucHu 4acTh BeauduHbl. OOBIKHOBEHHBIC
npo6u. I[lpaBuibHbIe U HEeNMpaBuWiIbHBIE MpoOu. CMelnanHast apo0b, MPEICTaBICHNUE
CMEIIaHHOW JpOoOU B BHUJIE€ HEMPABUILHOW IPOOW M BBIJEICHHE 1IETI0N YacTH Yucia
W3 HEeNpaBWIbHOU apobu. M300pakeHue apoOell TOUKaMu HAa YHUCIOBOW MPSMOM.
OcHoBHOe cBoicTBO npoou. Cokpaienue apodeit. [IpuBeneHue aApodu K HOBOMY
3HameHaTeno. CpaBHEHUE APOOEil.

CnoxxeHrie W BBIYMTaHUE JpoOel. YMHOXKEHHE U JeJeHHE IpoOel, B3anMMHO
oOpaTHbie Ipodu. HaxoxaeHue 4acTu 1eaoro v 1esioro mo ero 4YacTu.

Hlecatuunas 3anuch JApooOei. IlpeacrtaBieHue necaTMUHOW JpoOU B BUIE
00ObIKHOBEHHOHU. M300paskeHne NecATUYHBIX ApoOeil TOUKaMH Ha YMCIOBOM MPSMOM.
CpaBHeHHUE TEeCITUYHBIX APOOEH.



ApudmeTtnueckue ASUCTBUS C ACCATUUHBIMU IpoOsiMu. OKpyTieHHe OeCSITUUHBIX
po0ei.

Pemrenne TeKCTOBBIX 32124

Pemenne TEeKCTOBBIX 3adau apu(pMETHUYECKHM crocoOoM. Perienue nornyeckux
3anay. Pemenue 3amau nepeOopoM BCEX BO3MOXKHBIX BapHaHTOB. Vcmonb3oBaHHe
IIPU PELIECHUU 3a]1a4 TaOJUI U CXEM.

Pemenue 3amay, cojaepkKaliux 3aBUCHMOCTH, CBSI3bIBAIOIINE BEIUYHMHBI: CKOPOCTb,
BpEMs, pacCTOSIHUE, LIEHA, KOJINYECTBO, CTOMMOCTb. EIMHULIBI U3MEPEHUS: MACCHI,
o0béMa, LEHBbl, PACCTOSHHUSA, BPEMEHH, CKOpOCTU. CBA3b MEXAY €IUHULAMU
U3MEPEHNS KaK10M BEITMYHHBI.

Pelenre 0CHOBHBIX 3a71a4 Ha IpOOH.

[IpencraBieHue JaHHBIX B BUAE TaOJIUL], CTOJIOUYATHIX JUATPAMM.

Harnsignasi reomerpust

Harnsanaele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsMas, OTPE3OK,
Jyd, yroJi, JOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KpyT. Yroil. IIpsimoii, ocTpbIi,
TYIIOM U pa3BEPHYTHIN YIJIbI.

JUinHa OTpe3ka, METPUYECKHE €IWHULBI JIMHBL. JlJInHa JOMaHOW, NepUuMeETp
MHOTOYTOJIbHUKA. MI3MepEeHHEe 1 TOCTPOEHUE YIJIOB C IIOMOIIBIO TPAHCIIOPTHUPA.
Harnsguele npexncraBieHuss o (Qurypax Ha IUIOCKOCTH:  MHOTOYTOJIbHUK,
OpSIMOYTOJIBHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (pUTyp.

N3o6paxenne ¢uryp, B TOM uuciae Ha Kietdaroil Oymare. Iloctpoenue
KOH(MUTypaluii U3 YacTeil MpsIMOii, OKPY>KHOCTH Ha HEIMHOBAHHOM M KJE€TYaTOM
Oymare. Mcnosib30BaHre CBOMCTB CTOPOH M YTJIOB NMPSMOYTOJIbHUKA, KBapaTa.
[Inomanes  OpsIMOYrojlbHHKAa W MHOIOYIOJBHUKOB,  COCTaBJIEHHBIX U3
MPSAMOYTOJIBHUKOB, B TOM 4Hcie (uryp, m3oOpaxEHHbBIX Ha KJIEeT4yaToil Oymare.
Enuauner usmepenus mioniaau.

Harnsigaele mpencraBieHHsT O MPOCTPAHCTBEHHBIX (UTypax: MpsIMOYTOJbHbBIN
napajuiesienunes, KyO, MHOTOTPaHHHKHU. N3o0paxenue MPOCTENIINX
MHOTOrpaHHUKOB. Pa3BépTku kyb6a u mnapamwienenunena. Co3naHue Mojenen
MHOT'OTPAHHUKOB (M3 OyMaru, IpOBOJIOKH, MJIACTUIIMHA U IPYTUX MATEPHUAIIOB).
O0BEM PAMOYTOJIBHOTO Napaienenuneaa, kyoa. Equauiel usmepenus oobEéma.

6 KJIACC

HarypaibHble yncia

ApudmMernueckre JACUCTBUS € MHOTNO3HAYHBIMM HATypaJbHBIMU  YHUCIIAMH.
UYucioBble  BBIPAKEHUS, TMOPSAOK  ACHCTBUH,  HUCHOJIB30BAaHUE  CKOOOK.
Hcnonb30BaHue IIpU BBIYUCIICHUAX IIEPEMECTUTEIBLHOIO U COYETATEIILHOIO CBOMCTB
CJIOKEHUSI U YMHOXEHHUS, PACIPEEIUTEIBHOIO CBOMCTBA YMHOXKEHUA. OKpyIJIeHHE
HaTypaJbHbIX YNCEIL.



JlenuTenu U KpaTHbIE YKClia, HAUOOJBIINI 001Ul [eTUTenh U HauMEeHbIlIee o011Iee
KpaTHoe. J|eTMMOCTh CyMMBI U TPOU3BEACHUS. JleeHnue ¢ OCTaTKOM.

J{poou

OObIkHOBEHHass ApoOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIleHHEe JIpoOei.
CpaBHeHME U yropsiiounBaHue apoOeit. Perenue 3a1a4 Ha HAXOXKACHUE YacTH OT
[EJIOT0 M LEeJoro mo ero yactu. J[poOHoe 4YHucio Kak pe3ynbTarT [elCHHS.
[IpencraBnenne necaTHIHON ApoOH B BUIE OOBIKHOBEHHOH JAPOOHW M BO3MOXKHOCTH
MpecTaBlICHUs] OOBIKHOBEHHON IpOoOHM B BHUAE NeCATUYHOW. JlecsTuuHbie ApoOU U
MeTpHuueckasi cucrema Mep. ApupMeTHdecKre IeUCTBHUS U YUCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U JACCATUYHBIMU JPOOSIMHU.

OtHomieHnue. JleneHue B JAHHOM OTHOIIEHUU. MacmTab, MOponopIus.
[IprMmeHenne Mponopuyii Ipy PEIICHUH 3a1a4.

[lonatne mnpoueHTa. BpluuciaeHue NpouEHTa OT BEJIWYUHBI U BEJIMYMHBI 1O €€
OpOLEHTY. BbIpaxkeHHe NpOLEHTOB AECATUYHBIMU ApoOsimu. PemeHue 3amad Ha
MIPOLEHTHI. BpIpakeHNE OTHOLIEHUS BEJIMYMH B MPOLIEHTAX.

IHonoxuTte/bHBIC M OTPULIATEIBHBIC YHCJIA

IlonoxurenbHple U oTpULAaTenbHble 4uciaa. llensle wucna. Monyns 4ucia,
reoMeTpuyeckas MHTepHperanuss Monayis uyucna. W3o0paxkeHue uucen Ha
KOOpAMHATHOM  mpsAMou.  YwmcmoBble  mpoMexyTku. CpaBHEHME — UHCEIL
Apudmernueckre TeUCTBHS C MOJI0KUTEIbHBIMU M OTPULATEIbHBIMUA YUCIIAMH.
[IpsamoyrosibHas cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopawHaTel TOYKM Ha
IUIOCKOCTH, abciucca u opauHata. [locTpoeHue Touek M pUryp Ha KOOpAUHATHON
IJIOCKOCTH.

ByxkBeHHbIe BbIpAKEHUS

[Ipumenenue OyKB JUIsl 3allMCH MAaTEMAaTHYECKUX BBIPAKECHUN W TPEIJIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBUN. ByKkBEeHHBIE BBIPRKEHHS UM UHCIOBBIC
ITOJCTAHOBKM. DyKBEHHBIE paBEHCTBA, HAXOXIEHWE HEU3BECTHOTO KOMIIOHEHTA.
®opMyibl, (HOpMyJIBl HEPUMETPA U IUIOIIAIM MPSAMOYTOIbHUKA, KBaJpaTa, 00bEMa
napajienenuneaa u Kyoa.

PelieHne TeKCTOBLIX 33724

Pemenne TekCTOBBIX 3a7ady apu(METHUYECKHMM CHocoOoM. PerneHue Jornyeckux
3anay. Pemenue 3ana4 nepe6opoM BceX BOSMOMKHBIX BAPUAHTOB.

Pewmenune 3amay, comeprkamux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEIUYUHBI: CKOPOCTb,
BpEMsI, pACCTOSHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTD, BpPEMS,
00bEM palboThl. EAMHUIIBI U3MEpEHHUs: MacChl, CTOMMOCTH, PACCTOSIHUSI, BPEMEHH,
ckopocTh. CBsI3b MEXY €IMHUIIAMH U3MEPEHUS KAKI0M BEITUYHHBI.

Pemenne 3amad, CBSA3aHHBIX C OTHOILUIEHHWEM, MPONOPLUUOHAIBHOCTHIO BEIIWYUH,
MPOLIEHTaMU; pElIeHHE OCHOBHBIX 3a/1a4 Ha APOOU U MPOLEHTHI.



Onenka u TpUKHIKA, OKpyriaeHue pesynprata. CocTtaBieHne OyKBEHHBIX
BBIPKEHUI 110 YCITIOBUIO 3a/1a4H.

[IpencraBienne AaHHBIX C MOMOIIbIO Tabnul u guarpamMm. Crosibuatbie
JMarpaMMbl: YT€HUE U MOCTpOeHHE. YTeHHEe KPYTrOBbIX IUarpamM.

Harasignasi reomerpust

Harnsanele npencraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsAMasi, OTPE3OK,
Jqyd, yroji, JIOMaHas, MHOTOYTOJbHUK, YETHIPEXYTONbHUK, TPEYTOJIbHUK,
OKPYXHOCTb, KPYT.

B3auMHoe pacrnosioxkeHue IBYX HPSIMBIX Ha IJIOCKOCTH, MapajuielibHbIE MPSMBIE,
NepHeHAUKYJIIpHbIe MpsMble. 3MepeHne paccTOsTHUN: MEXAy ABYMSI TOUKaMH, OT
TOYKH JI0 IPSIMOM, JUTMHA MapUIpyTa Ha KBaJIpaTHOM CETKeE.

N3mepeHre © TOCTPOEHHE YIVIOB C IIOMOLIBIO  TpaHcmoprupa. Buusl
TPEYTOJIbHUKOB: OCTpPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYNOYTOJIbHBIH,
paBHOOEPEHHBIH, PaBHOCTOPOHHUM. YeThIpEXYTONBHUK, IpUMEpPHI
YEeThIPEXYTOJbHUKOB. [IpsSIMOYTroJIbHHK, KBaJpaT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
VIJ0B, nuaroHaien. M3o0pakeHne reoMeTpudeckux (QUryp Ha HEIMHOBAHHOU
Oymare ¢ WCIOJb30BAHUEM IHPKYJS, JUHEHKHU, YTrOJbHUKA, TPAHCIOPTUPA.
[TocTpoenus Ha kieT4aToi Oymare.

[lepumerp MmHoroyrosnbHUKa. [loHsATHE MiIOMIaAU (QUTYPHI, €IUHULIBI HW3MEPECHHUS
mwiomaay. [lpubnmk€HHoe wu3MepeHue IUloWaan Quryp, B TOM YHCIE Ha
KBagpaTHON ceTke. [IpuOmmxk€HHOE W3MEpEeHHE [JIMHBI OKPYXHOCTH, IUIOIIAIN
Kpyra.

CummeTpusi: LEHTpaidbHasi, OceBas M 3€pKajbHasi CUMMETPHH.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsinaele npeactaBiaeHus 0 MPOCTPAHCTBEHHBIX (hUTypax: mapajuiesienues, Kyo,
npu3sMa, NHpaMHla, KOHYC, MWJIMHAp, Imap U  chepa. M3oOpaxkenue
npocTpaHCTBEeHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHHUKOB, IWJIMHIpA H
koHyca. Co3maHuve Mojenell MpOCTPAHCTBEHHBIX (Quryp (u3 Oymaru, MpOBOJIOKH,
MJIACTWJIMHA U JPYTUX MATEpUAJIOB).

[Tonatne o0BEMa, eauHMIBI u3MepeHus o0bEMa. OOBEM MNPSAMOYTOJIBHOTO
napajiesienunena, Kyoa.



IJTAHUPYEMBbIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMOBbI
YYEBHOI'O KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOTrpaMMbl y4eOHOro Kypca
«MaremMaTuka» XxapakTepu3ylTCs:

1) maTpHOTHYECKOE BOCTIMTAHME:
MPOSIBJICHUEM HMHTEpEca K MPOLUIOMY M HACTOSLIEMY POCCUHCKONM MaTe€MaTHKH,
[IEHHOCTHBIM OTHOLIEHWEM K JOCTHXKEHUSM POCCUMCKUX MATEMAaTHKOB H
POCCHIICKON MaTeMaTUYEeCKOM IIKOJbI, K HCIOJIb30BAHUIO ATHUX JOCTH)KEHHUHA B
IpYTUX HayKax U NPUKIAJHbIX cPepax;

2) TpaKIaHCKOe H TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:
TOTOBHOCTBIO K BBINIOJHEHUIO O0S3aHHOCTEN IpakJaHWHA U PeaM3alliu €ro IMpas.,
OpPEICTaBICHUEM O MaTEeMaTHMYECKUX OCHOBaX (PYHKIIMOHUPOBAHUSA PA3TAYHBIX
CTPYKTYp, SIBJI€HUH, HpOLEAYyp TIpa)kIaHCKOro oOIiecTBa (HampuMmep, BHIOODHI,
OINpPOCHI), TOTOBHOCTbIO K OOCYXICHHIO ATHUYECKHX MpOOJIEM, CBSI3aHHBIX C
MPAaKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUII HayKH, OCO3HAHMEM Ba)XHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B J€ATEIbHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHHE:
YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B PEUICHUMM [PAKTUYECKUX  3a1ad
MaTeMaTUYeCKOW HAMpaBJIEHHOCTH, OCO3HAHMEM BaXKHOCTH MAaTEMaTUYECKOIO
oOpa3oBaHMsI Ha TPOTSHKEHUU BCEW KU3HU JUISl YCHENTHOW TpodecCHOHaNbHON
JESTeIbHOCTY M Pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM MHIUBUYAIBHOW TPAEKTOPUHU OOpa30BaHUS U KUZHEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTnYecKoe BOCIIUTAHUE:
CHOCOOHOCTBIO K SMOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCHPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a7ay, PEHICHWH, pacCyXICHU, YMEHHUIO BUIETbH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOTO TIO3HAHMSI:
OpUEHTAalLlUE! B JIEATETbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUHbBIX MPEACTABICHUIM
00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUS 4YeJIOBEKa, NPHUpPOAbI U OOIIEeCTBa,
NOHMMAaHUEM MAaTEeMaTH4YeCKOW HayKdh Kak cepbl UeIOBEYECKOW NeATeIbHOCTH,
3TanoB €€ Ppa3BUTHS W 3HAYMMOCTH JUISI PAa3BUTHSL LUBWIM3ALMH, OBJIAJICHUEM
A3BIKOM MaTeMaTUKA W MaTEMaTUYECKOM KyJbTypOW KaK CpPEICTBOM IO3HAHUS
MUpa, OBJIAJICHUEM MPOCTEHITMMU HaBbIKAMU UCCIEA0BATEIbCKON IEATETbHOCTH;



6) ¢u3nyeckoe BocmuTanue, popMupoBaHue KyJIbTYPhI 310POBbS U
3MOLMOHAJIBHOIO 0/1ar0NOyYHUs:

TOTOBHOCTBIO NPUMEHITh MaTEMAaTUYECKHE 3HAHHUS B MHTEPECaX CBOETO 3J0POBb,
BEJICHUS 3/I0pPOBOr0 00pa3a *HU3HU (3I0pOBOE MHUTAHUE, COATTAHCUPOBAHHBIN PEXKUM
3aHATUNA M OTIbIXa, peryyisipHas (pu3nyeckas aKTUBHOCTh), CPOPMHUPOBAHHOCTHIO
HaBblKa peQUIEeKCHM, NMPU3HAHUEM CBOETO IpaBa Ha OIIMOKY M TaKOIo e IpaBa
IPYroro 4ejJoBeKa;

7) 3KOJI0THYECKOE BOCTUTAHUE:
OpUEHTallUell Ha TMPUMEHEHHE MaTEMaTUYECKUX 3HAHUU I pelIeHus 3a1ad B
00J1aCTU COXPAaHHOCTH OKPYKAIOIIEW Cpelbl, MJIAHUPOBAHUS MOCTYIIKOB U OLICHKU
UX BO3MOXHBIX HOCJEACTBUN JUIsl OKPYKAIOIIEH Cpellbl, OCO3HAHUEM TIJI00aIbHOTO
XapaKkTepa SKOJOTMYECKUX TPOOJIEM U IyTEH UX PELICHUS;

8) amanTanusi K N3BMEHSIONINMCS YCJIOBHSIM COIMAJILHOI M MPHUPOIHOM

cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIIOBHUSIX HEONPEACIEHHOCTH, IOBBIILEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JAECSATEIBHOCTh, B TOM YUCJIE YMEHHE
YUUTBCS y JAPYTuX JIoJed, NpuoOperaTh B COBMECTHOW JESATEIBHOCTH HOBBIE
3HAHUS, HABBIKM U KOMIIETEHUIMU U3 ONBbITA IPYTHUX;
HE0OXOAMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHMI, B TOM uucie (HOpMyIUPOBATH
UJEU, TOHATUS, TUNOTE3bl 00 OOBEKTaX W SBJICHUAX, B TOM YMHCIE paHee
HEU3BECTHBIX, OCO3HABaTh NEPUIUTHI COOCTBEHHBIX 3HAHUNA U KOMIIETEHTHOCTEH,
IIJIAHUPOBATH CBOE Pa3BUTHUE;
CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYAIMIO, BOCHPUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BbBI3OB, TPEOYIOIIHMA KOHTPMEp, KOPPEKTHUPOBATH MPUHUMAEMBbIE
pelieHnss U JeWcTBUSA, (OPMYyJIUPOBATh U OLEHUBATh PUCKH U TOCIEACTBHUS,
(dbopMHUPOBATH OIBIT.
METAIIPEIMETHBIE PE3YJIBTATHI

ITo3naBare/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE AeiiCTBUS

ba3oBble 1ornueckue aeiicTBU:

e BBIBJSITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHUECKUX
O00OBEKTOB, TOHATHA, OTHONICHWH MEXKIYy TMOHATUAMH, (OPMYIHPOBATH
OmpeneNeHus]  TOHSTHH, YCTAaHABIWMBATh  CYIICCTBEHHBIM  MpPU3HAK
Kiaccuukanuu, OCHOBAaHUS JUIsl OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIUMOTO aHAJIN3a;

e BOCIPUHUMATH, (OPMYJIUPOBATH W  TMPEOOPa3OBBIBATh  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBIC, €AMHUYHBIC, YaCTHBIE W OOIIHE,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
NpoTHUBOpEUHsi B (aKkTaxX, JaHHBIX, HAONIOJEHUSX U YTBEPKICHHSIX,
npeaiaraTh KpUTEPHUH JJIS1 BBISIBJICHUSI 3aKOHOMEPHOCTEH W MPOTHBOPEUHH;
JIenaTh BBIBOJBI C HCIIOIB30BAHWEM 3aKOHOB JIOTUKH, JICTyKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

pa30upatrh J0Ka3aTeIhCTBA MaTEMaTHYECKUX YTBEPIKICHUU (NPSAMBIC U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSITEIIPHO HECIOKHBIE J0Ka3aTeIhCTBA
MaTeMaTU4ecKnX (PaKTOB, BBICTpaWBaTh AaPTYMEHTAIIMIO, TPUBOIUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIIOCOO pelieHus ydeOHOW 3adaud (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHUs, BBHIOMpAaTh HauOoOJee TMOAXOIAIINN C y4ETOM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHEB).

ba3oBbie ucciienoBarTe/bCKHe AeiicTBU.

UCIOJIb30BaTh BOIPOCHI KaK HCCIIENOBATEIbCKUNA HMHCTPYMEHT MO3HAHMS,
(opMynupoBaTh BOMPOCH], (PUKCUPYIOIIME NPOTHUBOpPEUHE, NpodIEMYy,
CaMOCTOSITENIbHO ~YCTaHABIMBATh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
THIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE,

OPOBOJAUTh 10 CaMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAHUE M0 YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXYy COO0IA;
CaMOCTOSTENIbHO (OPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yjbTaTam
MpOBEAEHHOTO HAOIIOACHHS, HCCIEAOBAHUSA, OICHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMpollecca, a TaKXKe BbIIBUIaTh
IPEIIOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh M HM30BITOYHOCTh HMH(POpPMALIUU, JaHHBIX,
HEO0OXOAMMBIX JJIs PEIICHUS 3a]a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb W HHTEPIPETHPOBATDH
MHGOPMAIUIO PA3IMYHBIX BUAOB U (POPM IpEICTaBICHMUS;

BBIOMpATh (OpMY MpEACTaBICHUS HMHPOPMALMH U HUIUTFOCTPUPOBATH
periaemMbie 3a7add  CXeMaMH, JuarpaMMamMu, HWHOW Trpadukod u ux
KOMOHHAITUSMU;

OLICHUBATh HAAEKHOCTh HHPOpPMALMU MO KPUTEPHSIM, MPEI0KEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTUBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe NeHCTBHA:

BOCIIPUHMUMATL U (bOpMYHI/IpOBaTB CYXXKACHHUSA B COOTBETCTBUHU C YCIOBUAMU
H O CIIsIMU O6H.ICHI/I$I, ACHO, TOYHO, 'PAMOTHO BBIPpAKaTb CBOIO TOUYKY 3pCHUSA



B YCTHBIX M IIMCBMCHHBIX TCKCTAX, JAaBaTb IOJACHCHHA 110 XOAY PCHICHUA 3aladH,
KOMMCHTHUPOBATH HOHy‘IGHHBIﬁ PE3YIIbTAT,

B XOJIe 00CYK/IeHHUs 3aJ]aBaTh BOIPOCHI M0 CYIIECTBY OOCY>KIaeMOW TEMBI,
npo0sieMbl, pelraeMon 3a/1auu, BHICKAa3bIBaTh UCH, HAIICTICHHbIE HA TOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXKIEHHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHAaNiora, OOHApYKHUBAaTh pa3iMude U CXOJACTBO IMO3WIIUN, B
KOppeKTHOM popMme hopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,
OPEICTaBIATh  PE3yJIbTaTbl  pEUIeHUus  3ajJaud, AKCIIEPUMEHTA,
UCCJIeIOBAHUS, TIPOEKTA, CAMOCTOSITEIHLHO BEIOUPATh (popMaT BHICTYILUICHUS
C YYETOM 3a7a4 PE3EHTALMH U OCOOCHHOCTEN ay/IUTOPHH;

MOHUMAaTh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHON U UHAUBUAYaIbHOM
paboThI IPU PEIICHUH YYEOHBIX MATEMAaTUUYECKUX 3a]1aY;

NPUHUMATH 11€Jh COBMECTHOM NEATEIbHOCTH, TIAHUPOBATH OPTaHHU3AINIO
COBMECTHOM paboThl, pacnpenensarb BHAbL pabOT, JIOroBapUBAThCA,
00CyXIaTh MPOLIECC U Pe3yJbTaT paboThl, 00001aTh MHEHHUSI HECKOJIBKUX
JIIOIeH;

y4yacTBOBaTh B TPYyHNoBBIX ¢Gopmax paboTel (0OCykaeHus, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMBbI U JPYTHUE), BHIMOIHATH CBOIO YaCcTh pabOThI
U KOOPJAWHHPOBATH CBOM JCUCTBUS C JPYTAMH 4YJC€HAMU KOMAaH]IBI,
OILICHMBATh KAaueCTBO CBOETO BKJaJa B OOMIMH TPOAYKT IO KPHUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

PerynsiTuBHbIC YHUBEpPCaJIbHbIE Y4eOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOSTEIILHO COCTABJIAThH IIJIaH, aITOPUTM PEIICHHs 3a1adu (WM €ro
4acTh), BBIOMpaATh CIIOCOO pPEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTb M KOPPEKTHUPOBATH
BApUAHTHI pEeIEHUH ¢ YYETOM HOBOW MH(OpMauu.

CaMOKOHTpOJI]:, IMOLMOHAJIbHBIN HHTEJIEKT:

BJIJETh CITOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yJibTara
pelIeHns MaTEMaTUIECKOM 3a1auu;

IPEABUIETD TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYThH IIPU PELICHUH 33/1a4H,
BHOCUTh KOPPEKTHBBI B JACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA IEATEIBHOCTH MOCTABIECHHON LETU U
YCIIOBUSM, OOBSCHATH MPUYMHBI JOCTHXKEHUSI WM HEJOCTHXKCHMS IIeJIH,
HAXOJUTh OMMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K koHiy o0yueHus B S kiacce oO0y4aromuiics MOJIYYUT CIEAYIOIIME NPEAMETHBIE
PE3YJIbTaTHI:

Yuciia v BBIYMCICHUS

[lonnmath W TPaBWIBHO YHOTPEONATH TEPMHHBI, CBSI3aHHBIE C HATypalbHBIMU
YHCIIaMi, OOBIKHOBEHHBIMH U JECITHUYHBIMU JPOOSIMH.

CpaBHHBaTh M YHOPSAJOYMBATH HATYPAJIbHBIE YHCIIA, CPABHHBATh B IMPOCTEHIIHMX
cllydasix OOBIKHOBEHHBIE IPOOH, IECATUUHBIE IPOOH.

CoOTHOCHUTH TOUKY Ha KOOPJAWHATHOM (YHCIOBOM) MPSIMON C COOTBETCTBYIOIUM €M
YHCJIOM U U300paXkaTh HATYpaJIbHbIE YMCIIA TOYKAMHU HA KOOPJAUHATHON (UHCIOBON)
IIPSAMOM.

BoinonusaTe  apupmMermueckue  JACHCTBHS ¢ HATypaJbHBIMM  YHMCIAMH, C
OOBIKHOBEHHBIMU JIPOOSMHU B MIPOCTEHIINX CITydasx.

BBINONHAT MPOBEPKY, NPHUKUAKY PE3YJIbTaTa BBIYMCICHUU.

OKpyTasTh HaTypaJbHbIE YHCTA.

Pelnenne TeKCTOBBIX 33124

Pemate TekcToBblE 3aaud  apUPMETUYECKUM CIOCOOOM M € IOMOIIBIO
OpPraHM30BaHHOI'O0 KOHEYHOT'0 nepedopa BCeX BOZMOKHBIX BAPUAHTOB.

Pemate 3amaum, copeprKaniue 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYHHBI: CKOPOCTH,
BpEMsI, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOMMOCTb.

Hcnonbs30BaTh KpaTKUE 3aMHMCH, CXEMbl, TAaOJIUIbI, O003HAYEHUS NpPH PEIICHUH
3a/1a4.

ITonb30BaTbCsd OCHOBHBIMH E€AMHULAMM HM3MEPEHUS: LEHBI, MACChl, PACCTOSHHII,
BPEMEHU, CKOPOCTH, BBIPAYKATh OJHU €IMHULIBI BETUYHHBI YEPE3 IPYTHE.
W3Bnekarb, aHaIU3MpOBaTh, OLEHUBATh HWH(OPMALMIO, TPEACTABICHHYIO B
Tabyuile, Ha CcTOJI0YaTON AuarpaMMe, MHTEPIPETUPOBATH MPEACTABICHHBIE TAHHEIE,
MCIIOJIb30BaTh JAaHHBIE MIPU PEILICHUH 3a/1a4.

Harnsignasi reomerpust

ITonb30BaThCAd r€OMETPUYECKUMH MOHATHAMU: TOUYKA, MpsAMast, OTPE30K, JIy4d, yToJ,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYXAIOLIEr0 MHpa, HMEWUX (QopMy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMHUHOJOTHIO, CBS3aHHYIO C VyIJaMU: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKaMU: YTOJI, BEpIIMHA, CTOPOHA, JUAaroHajgb, C OKPYXHOCTbIO:
paauyc, AMameTp, UEHTP.

N300pakaTh U3yuyeHHbIE T€OMETPUUECKUE (PUTYPHI Ha HETMHOBAHHOW M KIIETYATOU
Oymare ¢ HOMOUIbIO LIUPKYJISI U TMHEUKH.



Haxonute JIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHHUEM C ITOMOILBIO JTMHEWKH,
CTPOUTH OTPE3KHU 33alaHHOM JJIMHBI; CTPOUTH OKPYKHOCTh 33JJaHHOT'O pajuyca.
Hcnonb30BaTh CBOWCTBA CTOPOH M YIVIOB MNPAMOYTOJIbHUKA, KBajpara sl HX
IIOCTPOEHUS, BEIYUCIICHUS IJIOMAAU U IIEPUMETPA.

Boruncnate mepuMeTp Y IUIOHIANb  KBajapaTa, MpsIMOYTOJbHHKA, QUTYp,
COCTaBJICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM 4HCIE (QUTYp, HU300paXEHHBIX Ha
KJIeT4aTon Oymare.

Ilonb30BaTbCsd OCHOBHBIMHM METPUYECKMMM E€AVHUIAMH HU3MEPEHMS JUIMHBI,
IJIOIIAIU; BBIPAYKATh OJIHU €IMHULIBI BEJIUYHUHBI YEPE3 IpYyTHUE.

Pacno3naBaTe mnapasuienenunen, KyO, HCHOJIb30BaTh TEPMUHOJIOTHMIO: BEpILIMHA,
pebpo, TpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHUS Mapajuieenuena, Kyoa.
Boruncnate 00bEM  KyOa, mMmapamienenurena MO 3aJaHHBIM  MU3MEPEHHUSM,
M0JIb30BAThCS €AMHULIAMU U3MEPEHUS 00bEMA.

Pemate HecloXXHbIE 3aJa4d  HA M3MEPEHUE TE€OMETPUYECKHX BEJIMYMH B
MPAKTUYECKUX CUTYyaIUsIX.

K kxoHIly 00yuyeHus B 6 kjacce oOydaromMIiCsS NOJYYUT CIAEAYIOIIHE MPEIMETHBIE
PE3yJIbTaTHI:

Yucia 1 BbIYUCICHUSA

3HaTh W TOHUMAThb TEPMHUHBI, CBSA3aHHBIE C pA3JIMYHBIMM BHJIAMH YHCEIl H
CHOCO0aMHU X 3aMKCH, NEPEXOIUTH (€CIIN 3TO BO3MOKHO) OT OJTHOM (POPMBI 3aITUCH
yucia K Ipyrou.

CpaBHHBATh U yHOPSAA0UYMUBATH LIEJIbIE YUCIA, OOBIKHOBEHHBIE U IECSTHYHBIE APOOH,
CpPaBHUBATbH YUCJIA OJHOTO U PA3HBIX 3HAKOB.

BbInonHATh, coyeTasi yCTHbIE U TUCbMEHHbBIE IPUEMBI, apU(PMETUYECKUE TEHCTBUS
C HATypaJIbHBIMHU U LETBIMU YUCIAMH, OOBIKHOBEHHBIMHU U JECATUYHBIMU IPOOSIMH,
NOJIO)KUTEJIBHBIMU U OTPULIATEIbHBIMU YHCIaAMHU.

BbIUuCHATh 3HAYEHMS] YUCIIOBBIX BBIPAXXEHUH, BBINOJHATH MPUKHUIKY U OLEHKY
pe3ynbTaTa BBIYUCIECHUMN, BBINOJHATH MPEOOpPa30BaHUSI YUCIIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JECHCTBUM.

COOTHOCUTH TOUKY Ha KOOPJAMHATHOM MPSMOU C COOTBETCTBYIOLIUM €W YHCIOM U
M300pakaTh Yynciaa TOYKaMHU Ha KOOPIMHATHOM NPSIMOM, HAXOAUTh MOAYJIb YHCIIA.
COOTHOCHTH TOYKHM B IPSIMOYTI'OJIBHOM CHCTEME KOOPJIMHAT C KOOPJAWHATaMH 3TOU
TOYKH.

OKpyTJITh 11eJible YUCIa U JECATUUHBIE APOOU, HAXOAUTh MPUOIMKEHUS YUCEIL.
YucsioBble U OYKBEHHbIE BBIPAKCHUS



[Torumate W ynoTpeOasATh TEPMUHBI, CBSI3aHHBIE C 3aMUChI0 CTENIEHU YHWCIIA,
HaXOJUTh KBaJgpaT M KyO 4YHCIa, BBIUUCIATH 3HAYCHHUS YHUCIIOBBIX BBIPAKECHUIH,
coJiepKaluX CTEICHH.

[Tonp30BaThCA TPU3HAKAMU JIETMMOCTH, PAaCKJIabIBaTh HATypaldbHBIC YHCIA Ha
MIPOCTHIE MHOKHUTEITH.

[Tob30BaThCs MacmTaboM, COCTaBIISITh TPOIIOPIIUN M OTHOIIICHUSI.

Hcnonp3oBaTh OYKBBI 711 OOO3HAYEHUS YHCEN TPH 3alUCH MaTEMaTHYCCKUX
BBIPOKECHHM, COCTABIATh OYKBEHHBIC BBIPAKEHUS U (HOPMYJIbI, HAXOIUTh 3HAYCHUS
OYKBEHHBIX  BBIPQKCHHH, OCYIIECTBIISISI  HEOOXOMWMBIE  TIOJICTAHOBKH |
npeoOpa3oBaHuUs.

HaxonuTe Hen3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pelnienne TeKCTOBBIX 32124

Petiate MHOTOIIArOBBIE TEKCTOBBIE 3a1a4l apU(PMETUUECKIM CIIOCOOOM.

Pemate 3amaud, CBsI3aHHBIE C OTHOIIEHHUEM, IMPOMOPIMOHAIBHOCTHIO BEITUYHH,
IPOLIEHTaMHU, PEIIaTh TPU OCHOBHBIE 33]]a4H HA IPOOU U TIPOLIEHTHI.

Pemate 3amaum, comeprkaniue 3aBUCHUMOCTH, CBSI3BIBAIOIINE BEIIMYHUHBI: CKOPOCTD,
BpEMsi, PACCTOSIHUE, II€HA, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJIUTEIHLHOCTh, BPEMS,
00BEM paboTHI, HCIONB3YS apudMETHUECKHE JICHCTBHUSA, OICHKY, MPUKHUIKY,
MOJTB30BATHCS SAUHUIIAMU U3MEPECHUS COOTBETCTBYIOITNX BEIIMYHH.

CocTaBisaTh OyKBEHHBIC BRIPAKEHUS 110 YCIIOBUIO 33 Ia4H.

N3Bnekats nH(pOpMaLUIO, IPEACTABICHHYIO B TA0JINIIAX, HA JUHEHHOM, cTON0YaTOM
WIM KPYroBOM JMarpammax, HWHTEPHpPETUPOBATh MPECTABICHHBIE JaHHBIE,
HCITOJTh30BaTh JaHHBIC MTPU PEIICHUHN 3a/1a4.

[IpencrapnsaTs uHGOPMAIIMIO € TIOMOIIBIO TAOJNHI], JUHEWHOW W CTOJIOYATOMN
Jarpamm.

Harnsignasi reomerpust

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYXKAIOMIETO0 MHpa, HMEmuX (Qopmy
U3YYCHHBIX TEOMETPUUYECKHX IUIOCKUX W TMPOCTPAHCTBEHHBIX (DUTYp, TpPUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300pakaTh ¢ IOMOIILIO ITUPKYIIS, TUHEHKHA, TPAHCIIOPTHPA HA HEITMHOBAHHOW U
KJeTyaToi  OymMare HW3y4YeHHble IUIOCKME TeOMETpUYecKkue Qurypsl H
KOH(UTypalui, CHMMETPUYHBIC (DUTYPHI.

[Tonp30BaThCA TEOMETPUUCCKUMH TOHATHSAMHU: PABEHCTBO (QUTYp, CHMMETpHS,
UCIIOJI30BaTh TEPMHUHOJIOTHIO, CBA3AaHHYIO C CHUMMETPHUEH: OCh CHMMETPHUH, IIEHTP
CUMMETPHH.

HaxonuTth BeTMUMHBI YIJI0B H3MEPEHUEM C TTOMOIIBIO TPAHCTIOPTUPA, CTPOUTH YTIIbI
3aJIaHHOM BEJTMYHMHBI, TIOJIb30BATLCS TP PEIICHUH 3aJ1a4 TPayCHON



MEpOM YIJIOB, PAClO3HABATH HA YEPTEkKAX OCTPBIM, NPSIMOU, Pa3BEPHYTHIM U TyNOU
YTJIBI.

BbluucnaTe  IOMHY  JIOMaHOM, MEpUMETP MHOIOYIOJIbHHKA, IOJIb30BAThCS
€IUHULIAMHU U3MEPEHUS JJIMHBI, BBIPAKATh OJHU €IUHHULIBI H3MEPEHHUS JUIMHBI YePe3
IpyTHE.

Haxoguth, wncnonp3ys 4YepTEKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXAY IBYMS
TOYKaMH, OT TOUKH J10 IPSIMOM, JUTMHY ITyTH Ha KBAIPaTHOU CETKE.

Boruncnate miomanbs (GUryp, COCTaBIEHHBIX U3 MPSIMOYTOJIbHUKOB, UCIOIb30BaTh
pa3OueHre Ha MPSIMOYTOJbHHKH, Ha paBHble (QUIYpbl, TOCTpaUBaHUE [0
MPSMOYTOJIbHUKA, MOJb30BAThCS OCHOBHBIMU E€IMHULAMU HW3MEPEHHUs IUIOIIA[IH,
BBIPAXXaTh OJHU €IMHUIIBI U3MEPEHHUS IUIOIIAIN YEPE3 APYTHUE.

Pacno3naBaTe Ha MOJENSAX M HU300pAKEHHUSIX MUpPaAMUAY, KOHYC, LHIUHAD,
HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIUHA, PeOpO, FPaHb, OCHOBAaHUE, Pa3BEPTKA.
N3o0paxaTh Ha KileTyaTOM Oymare npsMOyTOJIbHBIN MapauieIenuIe]l.

Boruucnsate 00bEM  OpSIMOYTOJIBHOTO Mapajulelienuiena, Ky0a, MoJIb30BaThCs
OCHOBHBIMU €IMHUIIAMU U3MEPEHHS 00BEMA;

Pemate HecnokHbIE 3a/layd  Ha HAxXOXKJIEHUE TE€OMETPUYECKHX BEJIIMYUH B
IPAKTUYECKUX CUTYaLHSIX.



TEMATHYECKOE IINTAHUPOBAHME 5

KJIACC
KosauvecTBO 4acoB DJIeKTpOHHBbIE (HU(POBHIE)
HaumeHoBaHue pa3iejioB H TeM o0pa3oBaTe/bHbIE pecypchl
Ne ni/nn P Kourposabubie  [Ipakruyeckue P pecyp
NMPOrpPaMMbI Bcero
padoThI padoThI
1 Harypanbnsle uncna. JleicTBus ¢ 43 bubnmnoreka [IOK
HaTypaJbHbIMU YUCIAMH https://m.edsoo.ru/7f4131ce
) Harnsannas reomerpust. JInHUN Ha TIIOCKOCTH 12 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f4131ce
bubmorexa [IOK
4
3 OOBIKHOBEHHBIC ApOOH 8 https://m.edsoo.ru/7f4131ce
buonnorexa [IOK
4 H .M 1 1
aryisiHas reomeTpus. MHOTOyroJIbHUKU 0 https://m.edsoo.ru/7f4131ce
buonnorexa [IOK
S) 0 38
flecatiitsic Apobi https://m.edsoo.ru/7f4131ce
6 Harnsnnas reomerpus. Tena u Gpurypsl B 9 1 bubnanoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmorexa [JOK
7 1 600 10
OBTOPCHIE I ODOBIICHHE https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 170 4



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KJIACC

Koau4vecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM uudgpoBbie
Ne /i P Kontpoabubie  [IpakTuueckue (ucpp )
MporpaMmbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6nmorexa [JOK
1 H 30 1
ATYPAILHRIC THGa https://m.edsoo.ru/7f414736
5 Harnsanas reomerpus. [Ipsmbie Ha II0CKOCTH y bubnmoreka LIOK
https://m.edsoo.ru/7f414736
buonnorexa [IOK
2 1 1
3 Jlpodu 3 https://m.edsoo.ru/7f414736
bubmorexa [IOK
4 H . 6 1
ArAAHas reomeTpia. CHMMETpis https://m.edsoo.ru/7f414736
bubmorexa [IOK
5 B 0 6
PIPWREHIT € bylBamd https://m.edsoo.ru/7f414736
HarnsigHas reometpus. @urypsl Ha MIIOCKOCTH bubmorexa [IOK
6 14 1 1
https://m.edso0.ru/7f414736
bu6nuorexa [JOK
7 I1 40 1
OJIO’KUTEIbHBIC M OTPHIIATEIbHBIC YHCIIa httos://m.edsoo.ru/7f414736
bu6nuorexa [JOK
8 I1 6 1
PCACTABIICHHIE HAHHbX https://m.edso0.ru/7f414736
9 Harmsignas reomerpust. Qurypsl B 9 1 bubnanoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [MoBTOpeHue, 06001IICHHE, 20 5 buoanoreka [IOK
CHCTEMaTH3al1sl https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 6 5



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
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HOYPOYHOE INTAHUPOBAHME 5

KJIACC
Kosau4vecTBO 4acoB JJIeKTPOHHBbIE HH(PpPOBBIE
No Jlara o0pa3oBaTe/bHbIE
Tema ypoka Koutpoabhbie  [IpakTuyeckue
n/n Bcero U3YyYEeHHS]  PecypcChbl
padoThI padoThI
1 JlecsiTuuHas cuctema cuuciaeHus. Psn 1 bu6nmmorexa [JOK
HaTypaJbHbIX YHCEI https://m.edsoo.ru/f2a0ccOc
5 JlecaTuuHasa cucTemMa curucieHus. P 1 bubmorexa [IOK
HATYPAJIbHBIX YHCEI https://m.edsoo.ru/f2a0cafe
bubmorexa [IOK
3 HatypanbHblii U 0 1
TYPAILHBIH PAA. HEIO https://m.edsoo.ru/f2a0cafe
4 Harypanpnsrii psa. Yucno 0 1 bubnmnoreka [IOK
https://m.edsoo.ru/f2a0cafe
5 HarypanbHble uncia Ha 1 bu6nmoreka LIOK
KOOPAMUHATHOW IIPSAMOM https://m.edsoo.ru/f2a0e0fc
5 HarypanbHble uncna Ha 1 bub6mmoreka LIOK
KOOPAWHATHOW MTPSAMOI https://m.edsoo.ru/f2a0e2a0
7 HatypanbHble ynciia Ha 1 bubnmnoreka [IOK
KOOPJMHATHOM MPAMOM https://m.edsoo.ru/f2a0e426
8 CpaBHeHUE, OKPYTJICHHE 1 bubnmnoreka [IOK
HaTypaJIbHBIX YHCET https://m.edsoo.ru/f2a0ce32
9 CpaBHeHUE, OKPYTJICHHE 1 bubnmnoreka [IOK
HaTypaJbHbIX YHCEII https://m.edsoo.ru/f2a0cf54
10 CpaBHeHUE, OKPYTJIEHUE 1 bubnmnoreka [IOK
HATypPaJIbHBIX YUCET https://m.edsoo.ru/f2a0d300
11 CpaBHeHHE, OKPYTJICHHE 1 bubnmoreka [IOK
HATYpPAIBHBIX YHCEIT https://m.edsoo.ru/f2a0d440



https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d440

CpaBHEHUE, OKPYTIIEHUE

bu6nmmorexa [JOK

12 HATYPAIbHBIX YHCE https://m.edsoo.ru/f2a0cafe
13 Apupmernyeckue IeHCTBHS C bubmnoreka LIOK
HaTypaJbHBIMU YUCIIAMU https://m.edsoo.ru/f2a0eaca
14 Apupmerndeckue AeHCTBHS C bubmnoreka LIOK
HaTypaJbHBIMU YUCIIAMU https://m.edsoo.ru/f2a0f5ba
15 Apudmerndeckue IeHCTBHS C bubnmnoreka [LIOK
HaTypaJbHBIMU YUCIIAMU https://m.edsoo.ru/f2a0f704
16 ApudMeTnIecKue IeHCTBUS C bubnmoreka [IOK
HaTypaJbHbIMU YHCIAMHU https://m.edsoo.ru/f2a0fd8a
17 Apupmerndeckue I1eHCTBHS C bu6nmoreka LIOK
HaTypaJbHBIMU YU CIIAMU https://m.edsoo.ru/f2a1015e
18 ApudmeTnieckue IeHCTBHS C bubnmnoreka [IOK
HaTypaJbHBIMU YU CIIAMU https://m.edsoo.ru/f2a10c3a
19 Apupmerndeckue I1eHCTBHS C bu6nmoreka LIOK
HaTypaJbHBIMU YU CIIAMU https://m.edsoo.ru/f2a10da2
CBoiicTBa HYJISI IPH CIOXKEHUU U
20 MHO)KeHHHyCBOﬁPCTBa €IMHULBI IPU bromiorexa LIOK
Y ’ FIHHISL TP https://m.edsoo.ru/f2a104ec
YMHOKEHUHU
CBoiicTBa HYJIS TIPU CIIOKEHUHU U bubnmnoreka [IOK
21 YMHOKEHHUH, CBOHCTBA EIHHHIIBI [IPH https://m.edsoo.ru/f2a0cafe
YMHOKEHUHT
[TepemecTUTENFHOE U COUETATENILHOE
0o CBOMCTBA CJIOKEHUS 1 YMHOXKEHUS, bubnmnoreka [IOK
pacIpenenuTeaIbHOEe CBOMCTBO https://m.edsoo.ru/f2a0ef3e
YMHOKESHUS
03 [TepemecTuTenbHOE U COYETATENBHOE bubmuorteka [IOK

CBOMCTBA CIIOKEHHS U YMHOXCHUA,

https://m.edsoo.ru/f2a0cafe



https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0cafe

pacnpeneuTeIbHOE CBOMCTBO
YMHOXXEHUS

bubnrorexa [JOK
https://m.edsoo.ru/f2a116b2

CBOMCTBA CJIOKCHUS U YMHOXKECHUS,

HepeMGCTI/ITCJIBHOG 1 COYCTATCIbHOC

bubnnorexa [JOK
https://m.edsoo.ru/f2a116b2

24 pacrpeIenuTebHOE CBOMCTBO
YMHOKEHUS
oo JlenuTeNu U KpaTHEIE YHCIIa, ﬁgg&;&z%ziﬁ(&éalmbz
pa3oXKeHHE YK CIIa HA MHOKUTENU L0 :
o6 /Jlenutenn 1 KpaTHBIE YKCIIA, bu6nmoreka LIOK
PA3JIOKEHHE YUCIIAa HA MHOKUTEIU https://m.edsoo.ru/f2a116b2
07 Jlenurenu u KpaTHbIE YKCIIA, ]r;)tl;:l6J:II/IOTeKa LHOK
Pa3JIOkKEHHE YKMCIIA HA MHOKUTEITH ps://m.edsoo.ru/f2all16c
bubnuorexa [JOK
28 flenettue ¢ oCTaTKOM https://m.edsoc{.lru/f2a1116c
bubnnorexa [IOK
29 flenettite ¢ OCTATKOM https://m.edsocf.lru/f2a114fa
bu6mmorexa [IOK
30 [IpocTble U cocTaBHBIE YHMCTA httos://m.e dsoi-.lru /2311290
bu6mmorexa [IOK
31 [TpocTeie u cocTaBHBIC YUCTA httos://m.e dsoi-.lru 1£2a11bb2
3 [Mpuznaku nenmmmocTw Ha 2, 5, 10, 3, buonuorexa [IOK
9 https://m.edsoo.ru/f2a11806
13 [Mpuznaku nenmumoctw Ha 2, 5, 10, 3, bu6nuorexa [JOK
9 https://m.edsoo.ru/f2a1196e
34 YucoBble BBIpaXKECHMUS; TOPSIOK bubmuoreka LIOK
MeNCTBUI https://m.edsoo.ru/f2a11f18
35 HucoBble BBIpaXKEHMUS; TOPSIOK bu6muoreka LIOK

meficTBUH

https://m.edsoo.ru/f2a12080



https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a116b2
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HucnoBsie BBIPAKCHUS,; ITOPATOK

bu6nmmorexa [JOK

36
mericTBHI https://m.edsoo.ru/f2al23fa
Pemenne TEKCTOBBIX 3a71a4 Ha BCE
37 apudMeTHIecKue IeHCTBUS, Ha bubnnorexa [IOK
P ’ https://m.eds00.ru/f2a0f894
TIBUYKCHHUE U TTOKYITKH
Pemenne TEKCTOBBIX 3a7a4 Ha BCE
38 apuMeTHUECKUEe eHCTBUS, HA brbmmorexa LIOK
P A ’ https://m.edsoo.ru/f2a0f9fc
TBUKCHUE U TTOKYITKU
PerreHre TEKCTOBBIX 3a1a4 Ha BCE
. bubnnorexa [IOK
39 apudmeTnyecKre AeUcTBUS, Ha
https://m.edsoo.ru/f2al21a2
NMBY)KEHUE U TIOKYTIKU
[Pemenne TEKCTOBBIX 3371a4 Ha BCE
40 apuMeTHICCKHe feiic A . bubnuorexa [JOK
ndpMeTHYECKNE NEUCTBUS, H
P A ’ https://m.edsoo.ru/f2a12558
NMBY)KEHUE U TIOKYTIKU
PerreHre TEKCTOBBIX 3a1a4 Ha BCE
41 apudMeTHIeCKre ACUCTBHS, Ha bubmaorexa LOK
P ’ https://m.edsoo.ru/f2a12832
BUKEHHUE U TTOKYTIKU
Pemenne TEKCTOBBIX 3a7a4 Ha BCE
42 apudmeTnyecKue eﬁcfm/m Ha bromiorexa LIOK
P A ’ https://m.edso0.ru/f2a12990
TBMKEHHUE U TIOKYITKH
43 KonTpomabHas pabora o Teme bub6mmoreka LIOK
"HaTypasbHble uncia 1 Hyib'" https://m.edsoo.ru/f2al2cbha
m Touka, psimasi, OTPE30K, TyY. bubnmnoreka [IOK
JIomanast https://m.edsoo.ru/f2a0d54¢e
W3mepenue nIuHBI OTpE3Ka,
45 METPHUYECKUE €MUHULIBI H3MEPEHUS bubmiorexa LOK
P P https://m.edsoo.ru/f2a0daee
UTMHBI
46 W3mepenne ITMHBI OTpE3Ka, bubnuoteka [IOK



https://m.edsoo.ru/f2a123fa
https://m.edsoo.ru/f2a0f894
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MCTPHUYCCKUC CANHUILBI U3SMCPCHUA

https://m.edsoo.ru/f2a0df3a

TUTUHBI
bu6nmorexa [JOK
47 O
KPYAHOCTE T KPYT hitps://m.eds00.ru/f2a0d684
48 OKpYXHOCTh B KpYyT bubmuoreka [IOK
https://m.edsoo.ru/f2a0d684
[IpakTuyeckas pabora 1o Teme
49 "ITocTpoeHue y3opa U3 oKpyKHOCTE" bubmorexa LIOK
P y30p 24 https://m.edsoo.ru/f2a0d7e2
50 'Yromn. [IpssMoii, OCTpbId, TYNIOH U bubnmnoreka [IOK
Pa3BEPHYTHIN YIUIbI https://m.edsoo.ru/f2a1302a
51 Yromn. [IpsiMoit, OCTpBIH, TYIION U bubmmoreka [IOK
Pa3BEPHYTHIN YIIIbI https://m.edsoo.ru/f2a1302a
bubnnorexa [IOK
52 14
SMEPEHHE YITIoB https://m.edsoo.ru/f2a1319c
bubnnorexa [IOK
53 14
SMCPEHHE yIIOB https://m.edsoo.ru/f2al132fa
bu6mmorexa [IOK
54 14
SMEPEHHE yIJIoB https://m.edsoo.ru/f2a13476
55 [TpakTuyeckas paboTa 1o Teme bubnmnoreka [IOK
"IToctpoenue yrios" https://m.edsoo.ru/f2a13606
56 JpoOs. [TpaBunbHbBIE bubmmoreka [IOK
HeNpaBUWIbHbIE APOoOH https://m.edsoo.ru/f2a13764
57 Jpo0b. [IpaBunbHbIE 1 bubnmnoreka [IOK
HeNpaBUWIbHbIE APOOH https://m.edsoo.ru/f2a13c8c
58 po6s. [IpaBunbsHbIC 1 bubnmnoreka [IOK
HeMpaBUWIbHbIE APOOH https://m.edsoo.ru/f2a14146
59 po6s. [IpaBunbsHbIC 1 bubnmoreka [IOK

HEeTpaBUIbHBIE IPOOH

https://m.edsoo.ru/f2a153f2



https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a13606
https://m.edsoo.ru/f2a13764
https://m.edsoo.ru/f2a13c8c
https://m.edsoo.ru/f2a14146
https://m.edsoo.ru/f2a153f2

60 JpoOs. [TpaBunbHBIE bubnuorexa [IOK
HENPaBWILHBIC IPOOH https://m.edsoo.ru/f2a15582
. bu6nmorexa [JOK
ol OcropHoe cBOHCTEO ApodH https://m.edsoo.ru/f2a143e4
bu6nmmorexa [JOK
5 .
0 OcHoBHOE CBOHCTBO ApOOH https://m.edsoo.ru/f2al451a
. bu6nmmorexa [JOK
63 0] 0
CHOBHOE CHOHCTRO ApodH https://m.edsoo.ru/f2a1463c
. bubmorexa [IOK
64 0
OcHoBHOE CBOHCTEO ApOOH https://m.edsoo.ru/f2al475e
. bubmorexa [IOK
65 0
OcHoBHOE CBOHCTEO ApOOH https://m.edsoo.ru/f2a14c90
. bubmorexa [IOK
66 0
OcHoBHOE CBOHCTEO ApOOH https://m.edsoo.ru/f2al4de4
67 OCHOBHOE CBOMCTBO JIpOOH
. bubnuoreka [IOK
68 0
Cpaptieitie Apobeit https://m.edsoo.ru/f2a14f74
bu6nuorexa [JOK
69 i
Cpabierne Apodeit https://m.edsoo.ru/f2a151f4
70 CpaBHeHue 1pooeit bub6muoreka LIOK
https://m.edsoo.ru/f2a151f4
71 CpaBHeHue 1pooeit bub6mmoreka LIOK
https://m.edsoo.ru/f2a151f4
79 CrnosxeHue U BbIYUTaHNEe O0OBIKHOBEHHBIX bubnmnoreka [IOK
npobeit https://m.edsoo.ru/f2al7cc4
73 CrnoxeHue U BBIYUTaHHe OOBIKHOBEHHBIX bu6muoreka LIOK
mpobeit https://m.edsoo.ru/f2al7e54
74 CI10’)KeHHE U BEIYNTaHHE OOBIKHOBEHHBIX bubmmorexa [IOK
npobei https://m.edsoo.ru/f2a1802a
75 CrioxeHue ¥ BEIYUTaHHE bubnuoteka [IOK



https://m.edsoo.ru/f2a15582
https://m.edsoo.ru/f2a143e4
https://m.edsoo.ru/f2a1451a
https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a14de4
https://m.edsoo.ru/f2a14f74
https://m.edsoo.ru/f2a151f4
https://m.edsoo.ru/f2a151f4
https://m.edsoo.ru/f2a151f4
https://m.edsoo.ru/f2a17cc4
https://m.edsoo.ru/f2a17e54
https://m.edsoo.ru/f2a1802a

0OBIKHOBEHHBIX JIpOOeit

https://m.edsoo.ru/f2al81ce

76 CrnosxeHue 1 BblYUTaHue 00OBIKHOBEHHBIX bubmmoreka [IOK
pooeit https://m.edsoo.ru/f2a1835e
77 CJ10’)KeHHE U BBIYUTAaHUE OOBIKHOBEHHBIX bu6nmmorexa [JOK
npobei https://m.edsoo.ru/f2a1835e
78 ClioKeHue U BBIYUTaHUE 0OBIKHOBEHHBIX bubnmoreka [IOK
npobei https://m.edsoo.ru/f2a1835e
79 ClioKeHue U BBIYUTaHUE 0OBIKHOBEHHBIX bubmmoreka [IOK
npobeit https://m.edsoo.ru/f2a1592e
bubnnorexa [IOK
80 C 0
MCHHATHAZ Apodb https://m.edsoo.ru/f2a1592e
bubmorexa [IOK
81 C 0
MOCTHAHHL APODE https://m.edsoo.ru/f2al5aba
bubnuoreka [IOK
82 C 0
MOCTHAHHL APODE https://m.edsoo.ru/f2a15b68
bubmorexa [IOK
83 Cmemaras Apodk https://m.edsoo.ru/f2al5e2e
'YMHOXXEHHE U JCICHUE
84 O0OBIKHOBEHHBIX JPOOEH; bubmmotexa [IOK
P ’ https://m.edsoo.ru/f2a184e4
B3aMMHOOOpaTHBIE IPOOH
Yy 0
B
FIPODEH, B3 000P © PO https://m.edsoo.ru/f2a18692
N 0
A
FIPODEH; B3 000p ©ApO https://m.edsoo.ru/f2a18a20
a7 'YMHOXKEHHUE U JICICHUE bubnuorexa [JOK

O0OBIKHOBEHHBIX ApO0eii;

https://m.edsoo.ru/f2a18h56
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https://m.edsoo.ru/f2a1835e
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https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a1592e
https://m.edsoo.ru/f2a1592e
https://m.edsoo.ru/f2a15a5a
https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a15e2e
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B3aMMHOOOpaTHBIE IPOOU

YMHOXKEHHE U JIEJIEHUE

bubnuorexa [IOK

6 .

8 OOBIKHOBEHHEIX APOOCI; https://m.edso0.ru/f2a19088
B3aMHOOOpaTHBIE IPOOH
'YMHOXEHUE U [eIeHNe OOBIKHOBEHHBIX

89 Mlé N HAC HACH 6HH 5 bubnnorexa [IOK
FIPOLCH; B3AUMHOODPATHLIC APOLH https://m.eds00.ru/f2a19560
'YMHOXEHHUE U JIeJIEHIE

90 06LIKH0BGHHI)IXI[ o0ei; bubmoreia [OK

s ’ https://m.edsoo.ru/f2a196a0
B3aMMHOOOpaTHBIE IPOOU

o0 YM}(ISO)\If'eHI/Ie u ;[ene6HHe O6BIKHO];€HHI>IX Bubmorexa [[OK
FIPODCH, B3AUMHOODPATHRIC ApOLH https://m.edsoo.ru/f2a198da
Pemenne TEKCTOBBIX 3a/1a4,

92 cozep KaIx apoou OCIII{OBHBIG bubmmorera [IOK

JICPAHAILHX 1P ) https://m.edsoo.ru/f2al81ce
3aj1auu Ha APOOH
PerieHne TEKCTOBBIX 3a/1ad,
93 coZiepKallux apoou OCT{OBHBIC bubmmotexa [IOK
JICPHAILHX IPOOH. https://m.edsoo.ru/f2a1835e
3agauu Ha ApoOu
Pemenne TeKCTOBBIX 3a7a4,

94 ep TI/IX oun OJII{ BHbBIC bromiorexa LIOK
COMCPRAIIIX IPOOH. LICHO https://m.edsoo.ru/f2al8c5a
3ajgauu Ha ApoOu
PerieHne TEKCTOBBIX 3a/ad,

95 armx ou OII[{ BHBIE bubmorexa [OK
COMCPRAIIIX IPOOH. LICHO https://m.edsoo.ru/f2al18e76
3aJa4u Ha Jpodu
Pemenne TEKCTOBBIX 3a/1a4,

s bubnuorexa [JOK

96 cozeprkaiux 1poou. OCHOBHbIE

3agauu Ha ApoOu

https://m.edsoo.ru/f2al18f7a
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https://m.edsoo.ru/f2a198da
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Pemenne TEKCTOBBIX 3a1a4,

bubnuorexa [IOK

97 ou. O
COACPHKAIHUX TPOOH. UCHOBHEIC https://m.eds00.ru/f2a199f2
3a/1auu Ha ApoOH
Perrenune TeKCTOBBIX 3a/1a4,

98 conepxarux apoou. OCHOBHEIE butmiorera [[OK

ACPIKALIAX TPOOH. https://m.edsoo.ru/f2a19c2c
3a/1auu Ha ApoOH
Perrenue TeKCTO 3ajad,

" It })I; TEKCT BGHXO Aad bu6mroreka IIOK
COACpKaINX 1poou. UCHOBHbIC https://m.edsoo.ru/f2alald6
3a/la4u Ha Jpoou
Pemenne TEKCTOBBIX 3a/1a4,

100 coZlepKaIux 1poodu OCI}IIOBHBIG promaneka LIOK

ACpAKAIUX IPOOH. https://m.edsoo.ru/f2ala2ee
3a/la4u Ha Jpoou
I1 eHeHue 0 3aiCH

o1 PUMCHEHHE DYKB JUIA 3attH . bu6mroreka IIOK
MaTeMaTquCUKHX BBIPDAKCHHN https://m.edsoo.ru/f2ala3fc
MPEUTOKESHUI
[TpuMmeHeHne OVKB IS 3aIUCU

- p YKB A N bubnnoreka IIOK
MaTEMaTUYE€CKUX BBIPAXKCHUHU U https://m.edso0.ru/f2a19088
MIPEMIOKEHU I

103 KonTposabHas paborta 1o teme bub6mmoreka LIOK
"OOBIKHOBEHHBIE ApOOH" https://m.edsoo.ru/f2ala5le
MHOIroyrojJibHUKH.

104 YeTbl 'ey)l; OJILHUK, IIPAMOYTOJILHUK bubmorexa LOK

pexyr » IPAMOYT ) https://m.edso0.ru/f2a16ae0
KBajIpar
MHOIroyrojJibHUKH.
105 YeTrl g}f OJILHUK, IIPAMOYTOJILHUK buGmuorexa LIOK
pexXyr > TIp yr ’ https://m.edsoo.ru/f2al6c7a
KBajIpar
106 [TpakTrueckas paboTa 1o Teme bu6muoreka LIOK

"TTocTpoeHre NpsSMOYrobHHUKA C

https://m.edsoo.ru/f2al6ele



https://m.edsoo.ru/f2a199f2
https://m.edsoo.ru/f2a19c2c
https://m.edsoo.ru/f2a1a1d6
https://m.edsoo.ru/f2a1a2ee
https://m.edsoo.ru/f2a1a3fc
https://m.edsoo.ru/f2a19088
https://m.edsoo.ru/f2a1a51e
https://m.edsoo.ru/f2a16ae0
https://m.edsoo.ru/f2a16c7a
https://m.edsoo.ru/f2a16e1e

3aJJaHHBIMH CTOPOHAMU Ha
HEJIMHOBaHHOM Oymare"

bu6nmorexa [JOK
107 T
0 PEYTOIBHHK https://m.edso0.ru/f2a16194
108 TpeyronbHHUK
bubnuorexa [IOK
https://m.edsoo.ru/f2a19088
[Mnomaap v mepUMETp MPSIMOYTOTHHUKA
u
109 MHOTI'OYIOJIBHUKOB, COCTABIICHHBIX U3 bubnnorexa [IOK
yr ’ https://m.edsoo.ru/f2a16fe0
MPSIMOYTOJIBHUKOB, €TMHUITBI
W3MEPCHHMS TIIOMIAIN
[Mnomaae v mepuMETp MPSIMOYTOTHLHUKA
u
bubnnorexa [IOK
110 MHOTOYTOJIbHUKOB, COCTABJIEHHBIX U3
https://m.edsoo.ru/f2a17184
MPSIMOYTOJIBHUKOB, STUHUITBI
W3MEPEHHUS TIIOMIAIN
[Tnomaae u mepuMETp MPSIMOYTOTHLHUKA
"
111 MHOT'OYT'OJIbHUKOB, COCTABJICHHBIX U3 bubnmorexa [TOK
o > https://m.edsoo.ru/f2a17328
MPSIMOYTOJIBHUKOB, €IMHUTIBI
M3MEPEHHS IO N
bu6nuorexa [JOK
112 IT
CPHMETP MHOTOYTOMbHITA https://m.edsoo.ru/f2a1691e
113 [TepumeTp MHOTOYTrOJIbHUKA bub6mmoreka LIOK
https://m.edsoo.ru/f2a1691e
bu6nuorexa [JOK
114 I
Jlecaianas sanmce, Apooeii https://m.edsoo.ru/f2alb55e
bubnuorexa [JOK
115 oOeii
JlecaTiHHas sanuck Apobeit https://m.edsoo.ru/f2alb87e
116 JlecsiTruHas 3amuck Apooeit bubnnorexa [IOK

https://m.edsoo.ru/f2albcfc
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https://m.edsoo.ru/f2a17328
https://m.edsoo.ru/f2a1691e
https://m.edsoo.ru/f2a1691e
https://m.edsoo.ru/f2a1b55e
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https://m.edsoo.ru/f2a1bcfc

bubnuorexa [IOK

117 CpaBHeHHE 1eCATHYHBIX APO0OeiH https://m.edsoo.ru/f2alc49a
118 CpaBHEHUE IECATUUHBIX Ipo0eit ]sg‘i?;;;ﬁjiiﬁ(j/ialcme
119 CpaBHEHHE JIECATUYHBIX Apo0ei ﬁgg?;;i%iiﬁg/ialcboz
120 CpaBHEHHE JIECATUYHBIX ApoOeit ﬁggﬁgﬁiﬁﬁimm
121 CpaBHEHHE JIECATUYHBIX JApo0eit

122 JleiicTBuS C AECATUIHBIMU IPOOSIMU 5;155/7:11221(%(3;;&%451
123 JleficTBUS ¢ ACCATUIHBIMU APOOSIMH ﬁgg?;;i%iiﬁgﬁialcf&
124 JleficTBUS ¢ ACCATUIHBIMU APOOSIMH ﬁggﬁ?;ﬁ;iﬁg}éald 174
125 JleiicTBHS ¢ AECATUYHBIMU APOOSIMH ﬁgg?;;i%iiﬁgﬁialdma
126 JleiicTBHS ¢ AECATUYHBIMU APOOSIMH ﬁggﬁ?;l%tiﬁ?}éaldem
127 JleficTBUS ¢ AECATUYHBIMU IPOOSIMU Egg?;;i%izﬁgﬁialmso
128 JleiicTBHS ¢ AECATUYHBIMU APOOSIMH 5:;1065/1;1;121;’:1)ﬁaiald%e
129 JleiicTBHS ¢ AECATUYHBIMU APOOSIMH ]sgri?/?;j;iﬁ?}éald%z
130 JleiicTBUS ¢ 1ECATUYHBIMU APOOSIMHU ngg;;lediiﬁ(j}:zalda?a
131 JleicTBHS ¢ AECATUYHBIMU APOOSIMH buomorexa HOK

https://m.edsoo.ru/f2aldb88



https://m.edsoo.ru/f2a1c49a
https://m.edsoo.ru/f2a1c63e
https://m.edsoo.ru/f2a1cb02
https://m.edsoo.ru/f2a1cc2e
https://m.edsoo.ru/f2a1ce4a
https://m.edsoo.ru/f2a1cf62
https://m.edsoo.ru/f2a1d174
https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d64c
https://m.edsoo.ru/f2a1d750
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1da7a
https://m.edsoo.ru/f2a1db88

bubnuorexa [IOK

132 i 0
JLCHCTBHS C ACCATHHBIMH APOOAMH https://m.edsoo.ru/f2ale0la
bubnuorexa [IOK
1 .
33 JleicTBHS ¢ AECATUYHBIMU APOOSIMH httos://m.edsoo.ru/f2a1e150
. bu6nmmorexa [JOK
134 o
JCHCTBHS C ACCATHHHBIMH APOOAMH https://m.edsoo.ru/f2ale268
bubnuorexa [IOK
135 i 0
JISHCTBIS © AECSTHHBIMI APOOSMIL https://m.edsoo.ru/f2ale3da
. bubmorexa [IOK
136 JleiicTBuS C AECATUIHBIMU IPOOSIMU httos://m.edsoo.ru/f2aledf?
bubmoreka [IOK
137 i 0
JICHCTBHS € ACCATHHBIMH APOOAMH https://m.edsoo.ru/f2ale4f2
bubnnorexa [IOK
138 i 0
JCHCTBHS C ACCATHIHBIMI APOOAMH https://m.edsoo.ru/f2ale5f6
bubnnorexa [IOK
139 i 0
JICHCTBHS € ACCATHHBIMH APOOAMH https://m.edsoo.ru/f2ale704
140 JleiicTBHS ¢ AECATUYHBIMU APOOSIMH bu6mmorexa [IOK
https://m.edsoo.ru/f2ale704
bu6nuorexa [JOK
141 i
OKPpYTIICHHE ACCATHHIHEIX ApODCii https://m.edsoo.ru/f2ale826
bu6nuorexa [JOK
142 i
OKPpYTIICHHE ACCATHHHEIX ApO0Cii https://m.edsoo.ru/f2aleb50
bu6nuorexa [JOK
143 i
OKPpYTIICHHE ACCATHHIHEIX ApO0Cii https://m.edsoo.ru/f2alec68
144 OKpyriieHHe 1eCATUYHBIX IpoOeit bub6mmoreka LIOK
https://m.edsoo.ru/f2alec68
Pemenne TEKCTOBBIX 3a/1ad,
145 cozepxarux apoou. OCHOBHBIE bubnnorexa [IOK
P POOH: https://m.edsoo.ru/f2aled8a
3a/1auu Ha Apoou
146 Pemenune TekCTOBBIX 3a/1a4, brbmorexa [OK

https://m.edsoo.ru/f2alefl0
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conepxamux 1poou. OCHOBHBIC
3aia4u Ha JpooH

Penrenne TeKCTOBBIX 3aaa4,

bubnuorexa [IOK
147 ou. O
CONCPHAIX APODH. LICHOBHAIE https://m.edso0.ru/f2a1f028
3a/1auu Ha ApooH
Pemenne TEKCTOBBIX 3a1a4,
148 comeprKaIux Ipoou OcJII{OBHHe bubmoreia [OK
ACPALIiX IPODH. https://m.eds00.ru/f2a1f136
3agadu Ha ApoOu
PerieHne TEKCTOBBIX 3a/ad,
bubnnorexa [IOK
149 coziepyalliiX Apobu. OcHOBHbIe https://m.edsoo.ru/f2a1f136
3ajauu Ha ApoOHu
P
ellIEHIEe TEKCTOBLIX 3a/1aY, BuGmorexa LIOK
150 coziepyKaILiX pobu. OcHOBHbIE https://m.edsoo.ru/f2a1f136
3ajiauu Ha ApoOHu
151 KonTponpHast paboTa o Teme bu6nnoreka LIOK
"JlecsiTuuHble Apoou” https://m.edsoo.ru/f2alf23a
MmororpanHuku. M3o06paxkenne
bu6nuorexa [JOK
152 MHOIOTpaHHUKOB. Mozenu
https://m.edsoo.ru/f2ala69a
MPOCTPAHCTBEHHBIX TEJ
Mpmuororpannuku. M3o00paxxeHue
153 MHOTOTPaHHUKOB. Moaeun bubmiorexa [OK
P ' A https://m.edsoo.ru/f2alad2a
MPOCTPAHCTBEHHBIX TEJ
ITpssMoyTroabHEIN MapalienenuIies,
154 K p6 Pa}::sé TKH K 65 H ! bubmiorexa [OK
o P Y https://m.edsoo.ru/f2a1ag802
napauenenumnena
[ IpsIMOYTONBHBIN MApaJIIENEINIIE,
155 KkyO. Pa3BépTku Kyba u bubmmorexa LIOK

napajiIeJICIInuIcaa

https://m.edsoo.ru/f2ala924
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[MpakTuyeckas paboTa 1o Teme

bu6nmmorexa [JOK

156
"Pa3Béprka kyOa" https://m.edsoo.ru/f2alaef6
157 O0BEM Kyba, TPSIMOYTOILHOTO bubnnorexa [IOK
napajuieyenunena https://m.edsoo.ru/f2alb09a
158 O0BEM Ky0a, TPSIMOYTOILHOTO bubmuoreka [IOK
napajuieyenunena https://m.edsoo.ru/f2alb248
159 O0BEM Ky0a, TPSIMOYTOILHOTO bubnmnoreka [LIOK
napasuiesienuneaa https://m.edsoo.ru/f2alb248
160 O0BEM KyOa, IPSMOYTOJIBHOTO bu6mmoteka [IOK
napauienenuena https://m.edsoo.ru/f2a1b248
[IoBTOpEHNE OCHOBHBIX MOHATHI U
161 METOJIOB Kypca 5 kiacca, 000011eH1e bubnuorexa [JOK
sHanuii / Beepoccuiickas https://m.edsoo.ru/f2alf76c
npoBepouHas paboTta
162 Wroroast koHTpOIBHAS paboTa / bu6nmoreka LIOK
Bcepoccuiickast mpoBepouHasi pabota https://m.edsoo.ru/f2a1f924
[ToBTOpEHNE OCHOBHBIX MMOHITUN H
163 METO (I:B Kypca 5 kiacca, 00001ieHue bubmorexa [OK
Hv P ’ B https://m.edsoo.ru/f2alfaaa
SHaHUI
[IoBTOpEHNE OCHOBHBIX MOHATHH U
164 METOJIOB Kypca S kiacca, 000011eHne bubmorexa [OK
i P ’ B https://m.edsoo.ru/f2a1fc08
BHAHUU
n o
165 OBTOPCHUC OCgOBHBIX HO;I?[;I/II/I u B]/I6_]'H/[()Te1(a I_IOK
MeTOH? B Kypea v KIaced, 0bobIierme https://m.edsoo.ru/f2alfeec
SHAHUU
[MoBTOpEeHUE OCHOBHBIX MOHSATHH 1
166 METOJIOB Kypca 5 Kiacca, 00001IeHne bubmorexa [OK

3HAHUU

https://m.edsoo.ru/f2a200a4
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IToBTOpEHNE OCHOBHBIX OHATHI U

bubnuorexa [IOK
167 METOJIOB Kypca 5 Kitacca, 00001IeHne 1 https://m.edsoo.ru/f2a200a4
3HAHWHI
[ToBTOpEHKHE OCHOBHBIX MOHATUN U
168 METOJIOB Kypca 5 kiacca, 000011eHne 1 brubmiorexa LOK
N ’ https://m.edsoo.ru/f2a201f8
3HAHUN
IToBTOpEHNE OCHO 0 7
e e |
FIOB KYP » 000D https://m.edso0.ru/f2a20388
BHAHWUNA
TToBTOpEeHNE OCHO 0 7
170 weronon kypen 5 rasces, odoomeme | 1 BuGanorexa LIOK
HU yp ’ HI https://m.edsoo.ru/f2a2069e
BHAHWUNA
OBILEE KOJIMYECTBO HACOB I1O 170

[NPOIT'PAMME
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6 KJIACC

KoaundecTBO 4acoB DJIeKTpPOHHBbIE LM (PPOBBIE
Ne ara oOpa3oBaTe/ibHbIE
Tema ypoka Koutpoabubie  [IpakTuyeckue
n/n Bcero U3y4YeHHUS  Pecypchbl
padoThI padoThI
Apudmernueckue 1eHCTBUS C
1 MHOT'O3HAYHBIMHU HATyPaAJILHBEIMU 1 bubmoreia [OK
yp https://m.edsoo.ru/f2a208ec
YHCIIaMH
ApudMeTHUYeCKHE JEUCTBUS C
2 MII{)OI(“l())SHaIIHI)IMI/I HATypaJIbHBIMU 1 bubmorexa [OK
yp https://m.edsoo.ru/f2a20aea
YHCIIaMH
ApudMeTHUYeCcKHE JEUCTBUS C
3 po (1())3 . . 1 bubnnorexa [IOK
MHOI'O3HAYHBIMH HAT BbHBIMUA
P https://m.edsoo.ru/f2a2140e
YHCIIaMH
ApudmeTrdeckue TeHCTBUS C
4 MHOT'O3HAYHBLIMHU HATyPaAJILHEIMU 1 bubmoreia [OK
yp https://m.edsoo.ru/f2a21580
YHCIIaMA
ApubdMeTHYeCKHE JEHCTBUS C
5 MII;OI("i())?,HaIIHI)IMI/I HATypaJIbLHBIMU 1 bubmmorexa TIOK
yp https://m.edsoo.ru/f2a216de
YHCIIaMA
ApudMeTHUYECKHE JEUCTBHUS C
6 MII;OI("i())?,HaIIHI)IMI/I HATypaJIbLHBIMU 1 bubmmorexa TIOK
yp https://m.edsoo.ru/f2a2180a
YHCIIaMA
7 YuciioBbIE BBIPAKEHHUS, TOPSIA0K 1 bubmmorteka [IOK
e CTBUM, NCIOJIE30BAHUE CKOOOK https://m.edsoo.ru/f2a20c48
8 YucnoBbie BIpaXeHHUsI, TOPSIOK 1 bubmmoreka LIOK
MeCTBUM, HCHOJIB30BAHUE CKOOOK https://m.edsoo.ru/f2a20d6a
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HucnoBbie BBIPpAXKCHUSA, IOPAIOK

bu6nmmorexa [JOK

9 )
MeCTBUM, HCIOJIB30BAHUE CKOOOK https://m.edsoo.ru/f2a20c48
10 YucioBbIE BBIPAKEHHUS, IOPSAIOK bubnmnoreka [IOK
MeMCTBUM, UCIOJIB30BAHUE CKOOOK https://m.edsoo.ru/f2a20c48
11 YucioBbIE BBIPAKEHHUS, TOPSAIOK bubnmnoreka [LIOK
MeMCTBUM, HCIOJIB30BAHUE CKOOOK https://m.edsoo.ru/f2a20c48
b K
12 OKpyriieHHEe HaTypaJIbHbIX YHUCEI nommorexa LO
https://m.edsoo.ru/f2a21274
13 OKpyTJieHHEe HATypaIbHBIX YUCET bubnmoreka [JOK
https://m.edsoo.ru/f2a21274
14 OKpyTJIeHHE HaTypaabHbIX YHUCEI bu6nmoreka LIOK
https://m.edsoo.ru/f2a21274
Jlenurenu u KpaTHBIC YHCIIA;
Bubmunorexa [IOK
15 HaOOJIBIIINAN OOLIHI IEITUTENb U nbsmorexa I
. S — https://m.edsoo.ru/f2a22a3e
Jlenureny u KpaTHBIC YHCIIA;
bubnuoreka [IOK
16 anbo i OO IeJTUTE
HAHDOIBIIH 6HIHH AACTIHITEID 1 https://m.edsoo.ru/f2a22b9c
HauMeHbIIee o0Iee KpaTHOe
Jlenutenu U KpaTHbIE YUCIIA; 5ub OK
HOJIMOTEKA
17 HaMOOJIBIITNHI 00N TETUTEND U 1
5 https://m.edsoo.ru/f2a2340c
HauMeHbIIee o0Iee KpaTHOe
Jlenurenu u KpaTHbIC YHCTIA; 5ub 1IOK
N o HOIMOTEKA
18 HanboMbIIMH OOLLIHi NeUTENb 1 https://m.edsoo.ru/f2a2340c
HauMeHbIIee o0Iiee KpaTHOe
Jlenureny u KpaTHBIC YHCIIA; B 10K
N . HOJIMOTEKA
19 HanboMbIIMH O0wLHi AeUTENb 1 https://m.edsoo.ru/f2a2340c
HauMeEHbIIIee 0011Iee KpaTHOE
€JINTENN U KPAaTHBIE YHCIA;
A . P . bubmorexa [IOK
20 HauOOJIBIIINHI 00N TETUTEND U

HauMeHbIIee o0Iee KpaTHOe

https://m.edsoo.ru/f2a2340c
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bubnuorexa [IOK

21
JenHMOCTD CYMMBL H [IPOH3BEACHHS https.//m.edsoo.ru/f2a22d2c
22 JlemuMOoCTh CyMMBI M IPOU3BEICHUS bubnnorexa [IOK
yM P https://m.eds00.ru/f2a23254
23 JleneHnue ¢ ocraTkom bubnuorexa [IOK
https://m.edsoo.ru/f2a23254
bu6nmmorexa [JOK
24
Jlenerue ¢ ocrarkom https://m.edsoo.ru/f2a24104
25 PerreHne TEKCTOBBIX 3a1a4 bubnnorexa [IOK
https://m.edsoo.ru/f2a21e90
bubmorexa [IOK
26 Pemenne TeKCTOBBIX 3a1a4
https://m.edsoo.ru/f2a2226e
bubnuorexa [IOK
27 Permenre TeKCTOBBIX 3a1a4
https://m.edsoo.ru/f2a22412
bubnuoreka [IOK
28 Pemenre TeKCTOBBIX 3a1a4
https://m.edsoo.ru/f2a226e2
29 PemeHne TEKCTOBBIX 3a1a4 bubmorexa [OK
a https://m.edsoo.ru/f2a228a4
30 KonTpoabHas paborta 1o teme bubnmnoreka [IOK
"HaTypanbHble yncna” https://m.edsoo.ru/f2a242a8
31 INepnieHnUKYyIIpHEIE TIPSIMBIE bubnnorexa [IOK
PHCHAKY AP p https://m.edsoo.ru/f2a24442
32 [eprieHAUKYIISIPHBIE TIPIMBIE bubmaorexa [IOK
PHCHAHIYILP P https://m.edsoo.ru/f2a24596
bu6nuorexa [JOK
33 Hapaerbrbie npsvbie https://m.edsoo.ru/f2a248d4
butommoreka [IOK
34 I1
APAJLICIILHBIC TIPAMBIC https://m.edsoo.ru/f2a24a32
35 PaccrosiHre Mexay 1Byms TOUKaMU, OT but6mmoreka [IOK

TOYKH JI0 MPSMOM, JJINHA

https://m.edsoo.ru/f2a24776
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MaplIIpyTa Ha KBaJpaTHON CETKE

PaccrosiHre MexXny 1BYyMs TOYKAMH,

bubnnorexa [IOK

36 OT TOYKH JIO MIPSIMOM, JUTHHA https://m.edso0o.ru/f2a24776
MapIIpyTa Ha KBaJpaTHOU CETKe
[PaccTosHme MeX, OYKaMH, O
- KT STHAE M v;[y JIBYMSI TOYKaMH, OT BuGmorexa [IOK
PO A0 TIPAMOT, JUTHHA MApTIPyTa Ha https://m.eds00.ru/f2a24eb0
KBaJIPATHOM CETKE
OOBIKHOBEHHAs! JPOOb, OCHOBHOE
38 CBOMCTBO Jp0OOH, COKpaIeHue bubmotexa [IOK
120 ZPODH, https://m.edsoo.ru/f2a261fc
npodeit
o O6I)jKHOBeHH8gI JIpoOb, OCHOBHOE . BuGmorexa LIOK
(CBOMCTBO APOLH, COKPATIEHHC APODEH https://m.edsoo.ru/f2a26670
OOBIKHOBEHHAs! JPOOb, OCHOBHOE
40 CBOMCTBO JpOOH, COKpaIeHUE bubmorexa [OK
120 AIPODHL, COpAll https://m.eds00.ru/f2a26936
pooeit
OOBIKHOBEHHAs IPp00b, OCHOBHOE
41 CBOMCTBO OGI/IHI()EOK alieHue bubmmotexa [IOK
120 ZIpODIL, COpall https://m.edsoo.ru/f2a26ab2
npo0eii
42 CpaBHEHUE U YIIOPSII0UMBAHHE bubnmnoreka [IOK
npo0eii https://m.edsoo.ru/f2a2721e
13 CpaBHEHUE U YIIOPSIIOUMBAHHE bubmmoreka [IOK
npobeit https://m.edsoo.ru/f2a2749
44 CpaBHEHUE U YIIOPSII0UMBAHHE bubmmoreka [IOK
mpobeit https://m.edsoo.ru/f2a275ac
45 JlecsaTuunbie APOOU U METpUYECKast bubnuoteka [IOK
cucTema Mep https://m.edsoo.ru/f2a2638c
46 JlecsaTnunbie TpOOH U METPUYECKAS bubnuoteka [IOK

https://m.edsoo.ru/f2a24776



https://m.edsoo.ru/f2a24776
https://m.edsoo.ru/f2a24eb0
https://m.edsoo.ru/f2a261fc
https://m.edsoo.ru/f2a26670
https://m.edsoo.ru/f2a26936
https://m.edsoo.ru/f2a26ab2
https://m.edsoo.ru/f2a2721e
https://m.edsoo.ru/f2a2749e
https://m.edsoo.ru/f2a275ac
https://m.edsoo.ru/f2a2638c
https://m.edsoo.ru/f2a24776

cucTeMa Mep

Apudmernueckue 1eHCTBUS C

bubnuorexa [IOK

47 OOBIKHOBEHHBIMH U AECATUYHBIMU
https://m.edsoo.ru/f2a276c4
TpOOsIMUI
ApudmeTnueckue JeHCTBUS C
48 06pBII((bHOB€HHBIMI/I I/II[ €CITUYHBIMUA bubmoreia [OK
& https://m.edsoo.ru/f2a277dc
TpOOsIMUI
Apudmernueckue 1eiCTBUS C
bubnnorexa [IOK
49 OOBIKHOBEHHBIMU U AECATUYHBIMUA
https://m.edsoo.ru/f2a27d40
TpOOsIMHI
A €TUYECKHE JeHC C
™ ém(bM TUYECKUE JICUCTBUS BiGnorexa LOK
OOBIKHOBCHHBIMH H ACCATIHHRIMU https://m.edsoo.ru/f2a27ec6
POOSIMH
Apudmerndeckue neicTBHS C
bubmorexa [IOK
51 OOBIKHOBEHHBIMH U JECATUYHBIMU
https://m.edsoo.ru/f2a27c00
POOSIMH
bu6nuorexa [JOK
52 O
THOTICHHIE https://m.edsoo.ru/f2a282c2
53 OTHoOLLIEHHE
54 Jlenenue B JaHHOM OTHOIIICHUH bubmmorexa [IOK
g https://m.edsoo.ru/f2a28448
55 JleneHue B JaHHOM OTHOIIEHUH bubmorexa [IOK
https://m.edsoo.ru/f2a24776
bu6mmorexa [IOK
56 M 0,
ACIIITAb, MpoTopHA https://m.edsoo.ru/f2a28a7e
bu6nuorexa [JOK
57 M §)
ACIITAD, HPOTIOpLHA https://m.edsoo.ru/f2a28c22
58 [TonsTie mponenra bromiorexa LIOK

https://m.edsoo.ru/f2a28d76
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bubnuorexa [IOK

> Homsrie nporterta https://m.edsoo.ru/f2a28efc
60 BblunciieHre npoLeHTa OT BETMYUHBI U bubmmoreka [IOK
BEJIMYUHBI 110 €€ MPOLIEHTY https://m.edsoo.ru/f2a29064
61 BeluncieHue npoueHTa OT BEJIMYUHBL U bubmnoreka LIOK
BEJIMYUHBI 10 €€ TIPOLEHTY https://m.edsoo.ru/f2a291e0
62 BrIuucieHue npoueHTa OT BEJIMYNUHbI 1 bubnmnoreka [IOK
BEJIMUMHBI 110 €& IPOIIEHTY https://m.edsoo.ru/f2a26512
63 Beruncienue npoueHTa OT BEJIMYNHBI 1 bu6mmoteka [IOK
BEJTMUHHEI 10 €8 IPOLICHTY https://m.edsoo.ru/f2a26512
64 PerieHne TEKCTOBBIX 3a/1ad, bubmoreka [IOK
coJiepKaIiX JpOoOU U MPOIICHTHI https://m.edsoo.ru/f2a26512
65 PerieHre TEKCTOBBIX 3a/1ad, bubmorexa [IOK
coJiepKaIiX JpOoOr U MPOIICHTHI https://m.edsoo.ru/f2a2818c
66 PerieHre TEKCTOBBIX 3a/1ad, bubmuorexa [IOK
COJIepIKaINX IPOOH U IPOIICHTHI https://m.edsoo.ru/f2a29546
67 Pemenne TeKCTOBBIX 3a7a4, bu6nuorexa [JOK
coJiepXKamiux IpoOu v IPOIIEHTHI https://m.edsoo.ru/f2a29a46
68 PenieHne TEKCTOBBIX 3a/ad, bu6nuorexa [JOK
coJiepXKamiux IpoOu v IPOIIEHTHI https://m.edsoo.ru/f2a29bea
69 KonTpoabHas paborta 1o teme bub6mmoreka LIOK
"Ilpo6u" https://m.edsoo.ru/f2a29d34
20 OceBast cummerpusl. LlenTpanbHast bub6mmoreka LIOK
CUMMETPUS https://m.edsoo.ru/f2a2509a
71 OceBast cummerpusi. LlenTpanbHas bubnuoteka [IOK
CUMMeETpUs https://m.edsoo.ru/f2a25428
72 [MocTpoeHne cMMMETPUYHBIX GUTYP bubmorexa [OK

https://m.edsoo.ru/f2a252ca
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bubnuorexa [IOK

& HocTpoeitie CHMMCTPHIHGIX GHTYP htps://m.edsoo.ru/f2a257fc

74 [TpaxTuueckas pabota o teme "Oceas bubmmoreka [IOK
cummeTpus” https://m.edsoo.ru/f2a2598c

75 CHUMMeTpHS B IPOCTPAHCTBE bubmioreia LIOK
https://m.edsoo.ru/f2a25ae0

O Buomorexa [IOK
N https://m.edsoo.ru/f2a2b274

PEUI0KEHUI

77 bByKBEHHBIE BBIPAKEHHUSI U UNCIIOBbIE bu6nmoreka LIOK
HOICTAaHOBKHU https://m.edsoo.ru/f2a2b972

78 DyKBEHHBIE pAaBEHCTBA, HAXO0KICHUE bu6nmoreka LIOK
HEN3BECTHOIO KOMIIOHEHTA https://m.edsoo.ru/f2a2bada

79 DyKBEHHBIE pAaBEHCTBA, HAXO0KICHUE bu6nmoreka LIOK
HEU3BECTHOIO KOMIIOHEHTA https://m.edsoo.ru/f2a2bbe8

bubnmnoreka [IOK
80 Doprynet https://m.edsoﬁu/fZaZbd14

bubnmnoreka [IOK
81 DophyTs https://m.edsoci-.lru/fZaZbe40

82 YeTbIpE€XyroabHUK, IPUMEPBI bubnmnoreka [IOK
YETHIPEXYTOJIbHUKOB https://m.edsoo.ru/f2a2al9e

83 [IpssMOyTONBHUK, KBapaT: CBOMCTBA bub6mmoreka LIOK
CTOPOH, YIJIOB, IHaroHaJIen https://m.edsoo.ru/f2a2a2f2

84 [IpsiMOyTOJIBbHUK, KBaI[paTIvCBOﬁCTBa ]r?tI;:I6J:H/IOTeKa [HOK
CTOPOH, YIJIOB, IUATOHAJICH ps://m.edso0.ru/f2a2a75¢c

85 H3mepenue yriaos. BUuabsl TpeyrojabsHUKOB bubmmorteka [IOK
https://m.edsoo.ru/f2a2a75c

86 W3mepenue yrinos. Bussl bubmuorteka [IOK
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TPEYrOJIbHUKOB https://m.edsoo.ru/f2a2ab94
87 [TepumeTp MHOTOYTOIBHUKA bubmmorexa LIOK
P P - https://m.edsoo.ru/f2a29eb0
38 [TepumeTp MHOTOYTOJIbHUKA bubmuoreka [IOK
https://m.edsoo.ru/f2a29eb0
89 [Mnomane Guryps bubmmoreka [IOK
https://m.edsoo.ru/f2a29eb0
90 [Tnomans purypsr bubnmnoreka [IOK
https://m.edsoo.ru/f2a2ae8c
01 DopMyJIbl IEPUMETPA U IIJIOLIAAN bu6mmoteka LIOK
MPSAMOYTOIbHHKA https://m.edsoo.ru/f2a2ae8c
92 DopmyJibl IEPUMETPA U IUIOLIATU bubmmoreka [JOK
PSIMOYTOJIbHIKA https://m.edsoo.ru/f2a2ae8c
93 [Mpubmmxénnoe n3mMepenne bu6mmoteka [IOK
mromaau Gpuryp https://m.edsoo.ru/f2a2ae8c
94 [MpakTuyeckas paboTa 1o Teme bu6nmoreka LIOK
"Ilnomane kpyra" https://m.edsoo.ru/f2a2ae8c
KonTponbHas paboTa o teme bubmmoreka [IOK
95 "BoipakeHns ¢ GykBamu. OUrypbl Ha https://m.edsoo.ru/f2a2bf6c
MI0CKOCTH"
bu6mmorexa [IOK
96
Henste xmena https://m.edsoo.ru/f2a2bf6c
bu6nuorexa [JOK
97
Henre mmena https://m.edsoo.ru/f2a2c07a
bu6nuorexa [JOK
98
Henie mcxa https://m.edsoo.ru/f2a2cl7e
99 Mopnynb ynciia, reOMeTpruIecKast bu6muoreka LIOK
VHTEpIpeTanus MOIYJIsS https://m.edsoo.ru/f2a2c886
100 Mopnynb ynciia, reoMeTpu4ecKas bu6mmoreka LIOK
VHTEPIPETALUSA MOLYJIS https://m.edsoo.ru/f2a2ca3e
101 Monynb yncia, reoMeTpudecKas bu6muoreka LIOK
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WHTEPIIpETALNS MOLYJIS

https://m.edsoo.ru/f2a2cbab

MO,Z[y.]'IB quciia, rcOMETpHYICCKasa

bubnnorexa [IOK

102 MHTEPIPETALMS MOTYIIs https://m.edsoo.ru/f2a2ca3e
Mopayib ynciia, reOMeTpUIecKas bubnmnoreka [IOK
103 https://m.edsoo.ru/f2a2
104 YucnoBble MPOMEKYTKU bu6mmorteka LIOK
https://m.edsoo.ru/f2a2ca3e
105 [TonokuTenpHbIE U OTPULIATEIIBHBIC bu6mmoteka LIOK
qHCIIa https://m.edsoo.ru/f2a2ca3e
106 [TosoxxuTENbHBIE U OTPULIATENBHBIE bubnuorexa [JOK
qHCIIA https://m.edsoo.ru/f2a2cf48
107 CpaBHEHUE MOJIOKUTEITBHBIX U bubnmnoreka [IOK
OTPULATEIbHBIX YUCEN https://m.edsoo.ru/f2a2ce30
108 CpaBHEHUE MOJIOKUTEITBHBIX U bubnmnoreka [IOK
OTPULATEIbHBIX YUCEN https://m.edsoo.ru/f2a2cf48
109 CpaBHEHUE MOJIOKUTEITBHBIX U bubnmnoreka [IOK
OTPHUIATEIbHBIX THCEI https://m.edsoo.ru/f2a2cf48
110 CpaBHEHUE MOJIOKUTETBHBIX U bubnmnoreka [IOK
OTPHUIATEIbHBIX THCEI https://m.edsoo.ru/f2a2cf48
CpaBHEHUE MOJIOKUTETBHBIX U
111 P bubnoreka [IOK
OTPHHATCIIEHBIX HUCCI https://m.edso0.ru/f2a2d830
ApudmeTnueckue 1eHCTBUS C
112 H(I:n(;bn(HTeJILHHMHﬂH buomoreia LIOK
https://m.edsoo.ru/f2a2d830
OTPHUIIATEIILHBIMU YK CTIAMU
ApudmeTnueckue 1eHCTBUS C
bu6nuorexa [JOK
113 MTOJI0KUTEITLHBIMU U
https://m.edsoo.ru/f2a2d984
OTPULIATEIIHBIMU YK CIIaMU
114 Apupmernyeckue A1eHCTBUSA C bubmmorteka [IOK

MOJIOKHUTCIBbHBIMU U

https://m.edsoo.ru/f2a2dab0
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OTpUIATCIIbHBIMU YN CIIaMH

Apudmernueckne AeCTBUS C

bubnuorexa [IOK
115 [MOJIOKUTENbHBIMA U
https://m.edsoo.ru/f2a2ddee
OTPUIATEIILHBIMH YHCIIAMU
Apudmernueckue 1eiiCTBU C
116 H(I):)H(()b)KI/ITeJIBHBIMI/I u bubmorexa [IOK
https://m.edsoo.ru/f2a2defc
OTPUIATEIILHBIMY YUCIIAMU
Apupmernyeckue AeHCTBHSA C
bubnnorexa [IOK
117 OJIOKUTEIBLHBIMA U
https://m.edsoo.ru/f2a2e384
OTPUIATCIIEHBIMH YHACTAMU
Apudmernueckue IeiiCTBU C
118 H(I))JI(()b)KI/ITeJII)HBIMI/IHI/I bubmorexa [OK
https://m.edsoo.ru/f2a2e5f0
OTPUIIATEIILHBIMU YHCTIAMHU
Apupmernieckue I1eHCTBHS C
bubmorexa [IOK
119 [MOJIOKUTENBHBIMA U
https://m.edsoo.ru/f2a2e762
OTPHUIIATEIILHBIMHU YUCIIAMU
ApudmeTnaeckue IeHCTBUS C
bu6nuorexa [JOK
120 OJIOKUTEILHBIMA U
https://m.edsoo.ru/f2a2eb90
OTpUIIATEIbHBIMH YHCIIAMHU
ApudMeTHyecKue NeHCTBUSA C
121 H(fﬂo(i))I(I/ITeJILHBIMI/I u bubmaorexa LOK
https://m.edsoo.ru/f2a2ecf8
OTpUIIATEIbHBIMH YHCIIAMHU
Apudmernueckue IeicTBUS C
122 OJIOKUTEILHBIMA U bubmaorexa LOK
https://m.edsoo.ru/f2a2ee10
OTpUIATEILHBIMH YHACITAMU
ApudmeTnieckue 1elCTBUS C
bubnuorexa [JOK
123 MOJIOKUTEIbHBIMU U

OTpHULIATCIIbHBIMU YU CJIIaMU

https://m.edsoo.ru/f2a2f248
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Apupmerndeckue AeHCTBHSA C

bubnuorexa [IOK

124 MONOAHUTCITLHEIME 1 https://m.edsoo.ru/f2a2f248
OTPHUIIATEIILHBIMHU YUCIIAMU
ApudMeTrniecKue 1eHCTBUS C
125 p 8 bubnuorexa [IOK
TOMOKUTCIBHRIMH 1 https://m.edsoo.ru/f2a2f248
OTPHUIIATEIILHBIMU YHCIIaMHU
ApudmeTrndeckue TeUCTBUS C
126 pucp 8 bubnuorexa [IOK
TOTIOKUTEIEHEIMH H https://m.edsoo.ru/f2a2f248
OTPUIATECIIEHBIMY YUCIIAMA
Apupmerndeckue I1eHCTBHS C bu6nmoreka LIOK
127 HONOKHUTEILHEIMA 1 https://m.edsoo.ru/f2a3035a
OTPUIATECIIEHBIMY YUCIIAMA
Apupmerndeckue I1eHCTBHS C bu6nmoreka LIOK
128 ONOKHTENEHLIMA M https://m.edsoo.ru/f2a3035a
OTPUIATCIIEHBIMY YUCIIAMA
ApubMeTuiecKe TeHCTBUS C bubnmnoreka [IOK
129 HOJOKUTEIBHEIMA H https://m.edsoo.ru/f2a3035a
OTPHIIATEIbHBIMU YUCTIAMHU
Apugpmernyeckue JeUCTBHS € bub6mmoreka LIOK
130 HOJIOKHTETBHEIMH 1 https://m.edsoo.ru/f2a3035a
OTPHIIATEIEHBIMA YUCIIAMHU
bubnuorexa [JOK
131 P q
CHICHIC TCKCTOBBIX Sa/a https://m.edsoo.ru/f2a3035a
bu6mmorexa [IOK
132 P
CHICHIC TERCTOBBIX Sa/at https://m.edsoo.ru/f2a304c2
butommoreka [IOK
133 Pemenne TeKCTOBBIX 3a/1a4
A https://m.edsoo.ru/f2a305e4
134 IPerieHne TEKCTOBBIX 3a/1a4 bubnuorexa [JOK
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https://m.edsoo.ru/f2a30706

KonTponbsHast paboTa o remam
"bByKBEHHbIE BBIPAXKECHHUS.

bu6nmorexa [JOK
https://m.edsoo.ru/f2a3035a

135
[TooxuTenpbHBIC U OTPULIATEIHHBIE
yucia'
136 [IpssMoyToOnIBbHAsA CHCTEMA KOOPAUHAT Ha bu6mmoreka LIOK
IJIOCKOCTH https://m.edsoo.ru/f2a30ca6
137 KoopaunaTs! TOYKH HA INIOCKOCTH, bubmnoreka LIOK
a0ciucca 1 opJuHaTa https://m.edsoo.ru/f2a311d8
bubnnorexa [IOK
138 Cronb
TOTTDHATHIC I KPYTOBBIC AHATPAMME! https://m.edsoo.ru/f2a3178c
139 [MpakTuyeckas paboTa 1o Teme bu6mmoteka [IOK
"[Toctpoenue quarpamm” https://m.edsoo.ru/f2a318ae
PerieHre TEKCTOBBIX 3a/1ad, bubmorexa [IOK
COIEPKAIMX TaHHBIE https://m.edsoo.ru/f2a3035a
140 ’
MPE/ICTABICHHBIC B TA0JINIIAX U HA
marpaMmax
PerieHne TEKCTOBBIX 3a/1ad, bu6mmorexa [IOK
141 coJleprKallnX JaHHbIE, https://m.edsoo.ru/f2a318ae
MpEICTaBICHHBIC B TAOIMIIAX U HA
marpaMmax
[IpssMOoyTONBHBIN NapaJUIeICUIE,
142 K p6 I yI:BMa 9051 aM};z[a KOHYC ! bubmaorexa [IOK
Yo, P > 1P > KOHYE, https://m.edso00.ru/f2a319c6
UIMHID, 1ap U cdepa
[IpssMOyTOIBHBIN HapasieIeIIuIIeI,
143 K p6 I yI:SM& 1078 aMr:/ma KOHYC bubnmotexa HOK
Yo > TP > KOHYE, https://m.edsoo.ru/f2a31afc
MATUHAD, Iap U cdepa
144 N3006paskeHne mpocTpaHCTBEHHbIX bubmmoreka LIOK
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¢uryp

https://m.edsoo.ru/f2a3206a

H300paskeHne MpoCTPaHCTBEHHBIX

bubnnorexa [IOK

145 ¢uryp https://m.edsoo.ru/f2a318ae
ITpumeps! pa3BEPTOK
146 PHNMEPBI P P bubnnorexa [IOK
MHOTOTPAHHHKOB, HIHHAPA 1 https://m.eds00.ru/f2a3252¢
KOHYCa
IMpaxkTHueckas padoTa 110 TEME
147 "(13303 T:;He M(;)I IZ: eﬁTH I:)C’l:r :;ICTBGHHLIX bubmorexa [IOK
a ACHEH TIPOCTP https://m.edsoo.ru/f2a3252¢
puryp
148 [TousaTtue 00BEMA; €TMHHUIIBI bubnuorexa [JOK
HU3MepeHHs 00bEMa https://m.edsoo.ru/f2a321c8
O0BEM IIPSIMOYTOJILHOIO
149 a annenpennn};a Ky0a, (hopMyJIbI brbmuorexa LOK
pa > 108, DOPMY. https://m.edsoo.ru/f2a3234e
00BEéMa
O0BEM IPSIMOYTOJILHOTO
150 PAMOYT 5 bubnuoreka [IOK
mapanenenunesa, xyba, popMyms: https://m.edsoo.ru/f2a3234e
00néMa
[ToBTOpEHNE OCHOBHBIX TTOHITHIA H
151 METOJIOB KypcOB 5 U 6 KJ1accoB, bub6muoreka LIOK
0000I11IeHNE U CUCTEMATH3AIHS https://m.edsoo.ru/f2a328f8
3HAHUI
[ToBTOpEHNE OCHOBHBIX TTOHSITHIA H
152 METOJIOB KypcOB 5 U 6 KJ1accoB, bub6mmoreka LIOK
0000I11IeHNE U CUCTEMATH3AIHS https://m.edsoo.ru/f2a32a9c
3HAHUUI
[ToBTOpEHNE OCHOBHBIX MOHATUH U
bubnuorexa [JOK
153 METO/I0B KypcoB 5 1 6 Ki1accos,

000011IeHAE U CUCTEMATU3ALIUI

https://m.edsoo.ru/f2a32bd2
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SHaHUU

[ToBTOpEeHME OCHOBHBIX MOHATUHN U
METOJIOB KYpCOB 5 1 6 KJ1accoB,

bubnuorexa [IOK

154 00001IeHNE U CHUCTEMAaTH3AIUS https://m.edsoo.ru/f2a3312c
3HaAHUH
[ToBTOpEHNE OCHOBHBIX IMOHATUHI U

155 METO/I0B KypcOB 5 U 6 KJIacCoB, bubmmoreka [IOK
00001IeHNE U CHUCTEMAaTH3AIUS https://m.edsoo.ru/f2a33352
BHAHUU
IToBTOpEHME OCHOBHBIX OHATHI U

156 METOJI0B KypCcOB 5 U 6 KJ1accoB, bu6mmoteka [IOK
00001IIeHNE U CUCTEMATH3AIIHSI 3HAHU T https://m.edsoo.ru/f2a33596
IToBTOpEHME OCHOBHBIX MTOHATHI U

157 METOJI0B KypCcOB 5 U 6 KJ1accoB, bu6nmoreka LIOK
00001IeHNE ¥ CUCTEMATH3AIIHSI 3HAHU T https://m.edsoo.ru/f2a33780
IToBTOpEHNE OCHOBHBIX TOHATHI U

158 METOJ/IOB KypCOB 5 1 6 KJIacCOB, bubnmnoreka [IOK
0000111eHIE U CUCTEMATHU3allHs] 3HAHU I https://m.edsoo.ru/f2a338b6
IToBTOpEHNE OCHOBHBIX OHATHI U

159 METOJIOB KypcOB 5 U 6 KJ1accoB, bubnmnoreka [IOK
0000111eHIE U CUCTEMATHU3alHs] 3HAHU I https://m.edsoo.ru/f2a339ce
[ToBTOpEHNE OCHOBHBIX MOHATHH U

160 METOJI0B KypCcOB 5 U 6 KJ1accoB, bubmuoreka [IOK

0000I1IIeHNE U CUCTEMATH3AIINA
sHaHmii / Beepoccuiickas

https://m.edsoo.ru/f2a33ad2
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npoBepoYHas paboTa

HrtoroBast KOHTpobHas padoTa /

bubnnorexa [IOK

161 Bcepoccuiickast mpoBepouHasi pabota https://m.edsoo.ru/f2a33bd6
[ToBTOpEHNE OCHOBHBIX TOHSITHIA U

162 METO/I0B KypcOB 5 U 6 KJIacCoB, bubmmoreka [IOK
0000IIICHIE ¥ CHCTEMaTHU3aIIHs https://m.edsoo.ru/f2a33f46
3HAHUM
[ToBTOpEHNE OCHOBHBIX TOHSITHIA U

163 METO/I0B KypcOB 5 U 6 KJIacCOB, bubnnorexa [IOK
0000IIICHIE ¥ CUCTEMaTHU3aLIHs https://m.edsoo.ru/f2a340b8
BHAaHUI
[ToBTOpEHNE OCHOBHBIX TTOHSITHIA H

164 METO/I0B KypcOB 5 U 6 KJIacCoB, bubnnorexa [IOK
0000IIICHIE ¥ CUCTEMaTU3aLIH https://m.edsoo.ru/f2a3420c
BHAaHUI
[ToBTOpEHNE OCHOBHBIX TTOHITHIA H

165 METOJI0B KypCcOB 5 U 6 KJ1acCoB, bubnmnoreka [IOK
00001IIeHHE U CHCTeMaTH3aITUs https://m.edsoo.ru/f2a3432e
BHAHUMN
[ToBTOpEHNE OCHOBHBIX TTOHSITHIA H

166 METOJIOB KypCcOB 5 U 6 KJ1accoB, bubnmnoreka [IOK
0000IIICHUE ¥ CHCTeMaTH3aIIHs https://m.edsoo.ru/f2a34478
BHaHUI
[ToBTOpEHNE OCHOBHBIX TTOHSITHIA H

bu6mmorexa [IOK

167 METOJI0B KypCOB 5 H 6 KIIaccoB, https://m.edsoo.ru/f2a3234e
00001IIeHrEe U CUCTEMATH3AIIAA
BHAHUMN

168 [ToBTOpEHNE OCHOBHBIX MOHITHN H bubmmorexa [IOK

https://m.edsoo.ru/f2a3482e
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METO/I0B KypcOB 5 1 6 KJ1accoB,
00001IIEHNE U CUCTEMATU3AIS
3HAHUU

bubnuorexa [IOK
https://m.edsoo.ru/f2a3234e

169

[ToBTOpEHNE OCHOBHBIX TOHSITHIA U
METOJI0B KypCOB 5 U 6 KJ1accoB,
00001LIeHNE U CUCTEMaTH3aIUs
3HAHUH

bubnnorexa [IOK
https://m.edsoo.ru/f2a34950

170

[ToBTOpEHNE OCHOBHBIX TOHSITHIA U
METOJI0B KypCcOB 5 U 6 KJ1accoB,
000011IeHNE U CUCTEMAaTH3aIUs
BHAHUH

bubnnorexa [IOK
https://m.edsoo.ru/f2a34d2e

OBILIEE KOJIMYECTBO YACOB I10O
[NPOI'PAMME

170
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MPOBEPSEMBIE TPEGOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM ITIPOI'PAMMOBI

5 KUIACC
Kon .
[IpoBepsiemble nMpeIMeTHbIE Pe3yJILTAThI 0CBOEHHS] OCHOBHOM
NPOBepPsSIeMOro N
00pa3oBaTeJbHOM NPOrpaMMbl 0CHOBHOI0 00111ero 00pa3oBaHus
pe3yjabTarta
1 Hucna v BBIYUCIEHUS
11 [lonumath U TPaBWIbHO YNOTPEOJATh TEPMUHBI, CBSI3aHHbBIE C
' HATYpaJIbHBIMH YHCIaMU, OOBIKHOBEHHBIMH U AECATUYHBIMU IPOOSIMHU
19 CpaBHUBaTh U YINOPSIOYMBATh HATypajbHbIE YHUCIIA, CPaBHUBATh B
' IPOCTEUIINX CITydasiX OOBIKHOBEHHBIE IPOOH, IECATHUHBIC IpOOH
CooTHOCUTh TOYKY Ha KOOPJUHATHOM (YMCIOBOM) mpsMOM C
13 COOTBETCTBYIOLIMM €H YUCIIOM W HM300pakaTh HaTypajbHbIC YMCIIA
TOYKaMH Ha KOOPJIUHATHOMN (YMCIIOBOM) MpsSMOU
14 BoinonuaTe apudmMernyeckue IeHCTBUS ¢ HaTypalbHBIMU YHCIAMHU, C
' OOBIKHOBEHHBIMH POOSIMHU B TIPOCTEHIIINX CITydasx
15 BEINOTHATE IPOBEPKY, MPUKUIKY PE3YJIBTATa BBIYUCICHUN
1.6 OKpyrIsTh HaTypallbHbIE YMCIa
2 PenieHne TEKCTOBBIX 3aa4
51 Permiath TEKCTOBBIE 3a/1a4X apU(PMETHIECKUM CIIOCOOOM U C TOMOUIBIO
' OpPraHNU30BaHHOI'O KOHEUHOT0 IIepedopa BceX BO3MOXKHBIX BAPHAHTOB
Pematp 3aJauM, COJEpXallhe  3aBUCUMOCTH,  CBSI3BIBAIOLINE
2.2 BEJINYMHBIL: CKOpOCTb, BpEMs, pacCTOSHUE, I1I€HAa, KOJUYECTBO,
CTOMMOCTh
53 Vcnonp30BaTh KpaTKUE 3alUCH, CXEMBbI, TaOIUIbl, 0003HAUYECHUS TIPU
' pelIeHny 3a1a4
[losnb30BaTbcsl OCHOBHBIMU €IMHULIAMU HU3MEPEHUS: IIEHBI, MaccChl,
2.4 paccTosiHUSA, BpDEMEHH, CKOPOCTH, BBIPAXKaTh OJJHU €IMHULIBI BETUYHUHBI
yepes Apyrue
5E W3Bnekarts, aHAJIM3UPOBATh, OLIEHUBATb UH(pOpMAIIHIO,
' IIPEICTABICHHYIO B Tabnuue, Ha CTOJNOYATOM  Jauarpamme,




WHTEPIIPETUPOBATh IPEACTABICHHBIE JAHHBIE, UCIIOJIb30BaTh JTAaHHbBIE
[IPY PEILICHUN 33/1a4
3 Harnsanas reomerpus
31 [lonp30BaTbes FE€OMETPUYECKUMHU  IOHATUSIMM: TOYKa, IpsAMasd,
' OTPE30K, JIy4, YI0JI, MHOTOYTOJIbHUK, OKPYKHOCTb, KpYI'
32 [IpuBoANTE NpHMEPBl OOBEKTOB OKPYXKAIOLIET0 MHUPA, HMEIOLIHUX
' (bopMy U3yuEHHBIX T€OMETPHUECKUX (PUTYD
lcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIJIaMM: BEpIUIMHA
3.3 CTOPOHA; C MHOTOYT'OJIbHUKAaMU: yroJjl, BEpLUIMHA, CTOPOHA, JUAarOHalb;
C OKPY’KHOCTBIO: PafinycC, JUaMETP, LIEHTP
34 WN300paxkaTh U3y4eHHbIE TeOMeTpuyYecKue (Urypsl Ha HETMHOBAaHHOU
' U KJIETYaTOW Oymare ¢ OMOILBIO HUPKYJIIS U IMHEUKH
Haxonnute JUIMHBl  OTPE3KOB HENOCPEACTBEHHBIM M3MEPEHHEM C
3.5 IIOMOUIbIO JINHEHKH, CTPOUTHh OTPE3KH 3aJaHHOM JUIMHBI; CTPOMUTH
OKPYKHOCTb 3aJJaHHOT'O paguyca
36 Mcnonp30BaTh CBOMCTBA CTOPOH U YIVIOB IPSAMOYTOJIBHUKA, KBaJIpara
' JUISL UX [TIOCTPOEHUSI, BEIYMCIICHUS TUIOLIAIU U IEPUMETpa
BbIuuciaTe nepuMeTp U IUIOMAaaAb KBaapara, MpsIMOYrolbHUKA, GUryp,
3.7 COCTaBJICHHBIX U3 [psIMOYTOJBHHKOB, B TOM uucie ¢uryp,
n300paKEHHBIX Ha KJIeT4aTOl Oymare
18 [Tosb30BaTbCcs OCHOBHBIMM METPUYECKMMH E€AWHHUIIAMHA H3MEPEHUS
' JUTMHBI, TUTOIIA/I1; BBIPAXKaTh OHU €JUHUIIBI BEIMYMHBI Yepe3 APYyrHe
Pacrio3HaBaTh mapasuienenunen, Kyo, UCIOIb30BaTh TEPMHUHOJIOTHIO:
3.9 BEpILINHA, pebpo, TpaHb, U3MEpPEHHUs; HAXOIUTh  HM3MEPEHUS
napaisenenumnena, Kyoa
310 Breruncnsate 00BéM  kyba, mapaienenurena 1o  3aJaHHBIM
' M3MEPEHUSM, TI0JIb30BaThCS €AMHUIIAMH U3MEPEHUsI 00bEMa
311 PemaTe Heclo0XHBIE 3a7jaul HA U3MEPEHUE FEOMETPUUECKHUX BEJIUYNH
' B IIPAKTUUYECKUX CUTYaIMSIX
6 KJIACC
Kox IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
MpOBePsIEMOro 00pa3oBaTeIbHON NPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHuA




pe3yJbTarTa

1 Hucna v BBIYUCIEHUS
3HaTh M TOHMMAaTh TEPMHUHBI, CBA3aHHBIC C PA3TUYHBIMU BHJIAMU
11 YHCEI ¥ CIIOCO0AMU UX 3aMKCH, IEPEXOTUTH (€CJIH 3TO BO3MOKHO) OT OJTHOM
(dbopMBI 3amKicH YKcia K APYron
12 CpaBHUBaTh W YIOPSAIOYMBATH IEJbIE YHCIA, OOBIKHOBEHHBIC U
' NECATHUYHBIC IPOOU, CPAaBHUBATH YKCIIA OJTHOTO M Pa3HBIX 3HAKOB
BoInonHATh, coueTas yCTHBIE M NMUCHbMEHHBIC MPHEMBI, apu(METHICCKUE
13 NEHCTBUS C HATypaJIbHBIMU W [EIBIMH YHUCIIaMH, OOBIKHOBEHHBIMU H
' JECATUYHBIMU JIPOOSIMU, TOJOKUTEIBHBIMU U
OTPULIATEIIbHBIMHU YU CIIAMU
BoruucnsaTe 3HaYEHUST YHMCIOBBIX BBIPAKEHUM, BBITOJIHATH MPUKUIKY U
14 OIICHKY pe3y/IbTaTa BBIYUCIICHUH, BBITIOIHATH MIPEOOpPa30BaHUs YHCIOBBIX
' BHIDQ)KEHUII Ha OCHOBE CBOMCTB apU(PMETHYECKHX
NEeUCTBUI
15 OKpyrasaTh Lenple  4Yuclia ¢ JIECSATUYHBbIE JIpOOH, HAXOAWTh
' PUOIIMKEHUS YUCe
COOTHOCUTH TOUKY Ha KOOPIMHATHOM IPSIMOM C COOTBETCTBYIOILIUM €M
1.6 YHCIIOM W HM300pakaTh YMCiIa TOYKAaMU Ha KOOPIWHATHOW MPSIMOIi,
HaXO0JIUTh MOJYJIb YHACIA
17 COOTHOCUTH TOUYKY B TMPSMOYIOJIbHOW CHCTEME KOOpAMHAT C
' KOOPJAMHATAMM 3TON TOUKH
18 OKpyrasaTh Lenple  4YMClia W JIECATUYHBIE JIpOOH, HaXOAWTh
' MPUOIKEHUS YUCe
2 UucnoBble 1 OYKBEHHBIE BBIPAKECHUS
[TonuMath U ynoTpedasaTh TEPMUHBI, CBA3AHHBIC C 3aIUCHIO CTETICHU
2.1 4Kclla, HAXOAUTh KBaJpaT U KyO 4uciia, BBIUUCISATH 3HAUYCHUS
YUCJIOBBIX BBIPAKEHUN, COEPKAIINX CTETICHU
99 [Tonp30BaThCsl IPU3HAKAMU JIETUMOCTH, PACKJIabIBaTh HATypaIbHBIC
' YuCia Ha MPOCThIE MHOKUTEITH
2.3 [Tonp30BaThCst MAaCIITabOM, COCTABIISATE MTPOMOPITMH U OTHOIIICHUS
Hcnonn3oBath OyKkBBI i1  OOO3HAUEHHWs] YWCEN TIPU  3aIlUCH
2.4 MaTEMaTUYECKUX BBIPAKEHUMN, COCTABIATh OYKBEHHBIC BBIPAKECHUS U
(hOpMyJIBI, HAXOIUTH 3HAYCHHS OYKBEHHBIX BBIPAKCHUI
25 HaxonuTe HEM3BECTHBIN KOMITOHEHT PaBEHCTBA
3 Pemrenne TekCTOBBIX 3a1a4




31

Pemarte MHOIromaroBbI€ TEKCTOBBIC 3aJa4u apI/I(bMeTI/I‘IeCKI/IM

cI10coooM

3.2

Pemrate 3ala4yy, CBA3AHHBIC C OTHOLICHUCM, MMPOMNOPLHUOHAJIBHOCTBIO
BCJIMYMH, NPOUCHTAMHU, PCUIATH TPH OCHOBHBIC 3aJa4d Ha I[pO6I/I u

[IPOLICHTBI

3.3

Pemiate 3amauun, conepikamiue 3aBUCUMOCTH, CBSI3BIBAIONINE BEIMYUHBIL:
CKOpPOCTb, BpEMs, pAacCTOSHHME, I1I€HY, KOJUYECTBO, CTOUMOCTb,
[IPOU3BOIUTENILHOCTD, BpeMs, 00bEM pabOThI, UCIIONIB3Ys apupMETHIECKIE
NENCTBUS, OLEHKY, NPUKHUAKY; IO0JIb30BaThCA

CANHULAMU U3MCPCHHA COOTBCTCTBYIOIIUX BCIIMYUH

34

CocTaBisiTh 6yKBeHHBI€ BBIPpAXKCHUA 110 YCIIOBHIO 3a1a4n

3.5

W3Biekath nHGOpMAIIHIO, TPEICTABICHHYIO B TA0JINIIAX, HA JIMHCHHOM,
cTOJI04aToM WIM  KPYroBOM  JuarpaMmax, HMHTEPIPETHPOBATH

MMPCACTABJICHHBIC JaHHBIC, NCII0JIb30BATh JAHHBIC ITPU PCIICHUHA 3a/ia4d

3.6

[IpencraBiasate wHOpMaANUIO € MOMONIBIO TaONMUI, JIUHEHHOW U

CTOJI0YATON JuarpaMm

Harnsanas reomMeTpus

41

HpI/IBOI[I/ITB IIPpUMEPLbI 00BEKTOB OKpYyZKarumero Mupa, HUMCHOIUX
q)OpMy HU3YYCHHBIX T'COMCTPHUYCCKUX INIOCKUX U IMPOCTPAHCTBCHHBIX

buryp, npuMepsl paBHBIX U CHMMETPUYHBIX (QUTYD

4.2

M300pakaTh C MOMOIIBIO IMPKYJsS, JUHEHKH, TPAHCHOpPTHpaA Ha
HEJTMHOBaHHOU U KierdaToil  Oymare  M3y4eHHblE  IUIOCKHE

reoMeTpuueckue GUrypsl 1 KOHQUIrypaum, CHMMETpUYHBIE (PUTYPBI

4.3

[Tonp30BaThCs FCOMCTPUYCCKUMHU TIOHATHUAMU: PABCHCTBO (I)I/Il“yp,
CUMMCTPUS; HCIIOJIB30BAaTh TCPMHUHOJIOTHIO, CBA3aHHYIO C

CUMMETPHUEHN: OCb CHMMETPHUH, LIEHTP CUMMETPHUH

4.4

HaxonuTh BETWYMHBI YIJIOB HU3MEPEHHUEM C TOMOILIBIO TPAHCIOPTHUPA,
CTPOUTH YIJIbl 33JaHHON BEIWYMHBI, MOJB30BATHCS MPHU PEHICHUH 3aaad
rpayCHOM MEpOW YIJIOB, paclO3HABaTh HA YEPTEkKAaxX OCTPBIM,

IPSAMOM, pa3BEPHYTHIN U TYIION YIJIbI

4.5

BeraucisaTs MY J'IOM&HOfI, nepuMeTp MHOT'OYT'OJIbHUKA,
I1OJIb30BaTHCA CAMHHUIAaMH U3MCPCHUSA  JIMHBI, BbIpaXaTb OIHHU

€UHULIBI N3MEPEHMS UTMHBI Yepe3 Ipyrue

4.6

HaXO,Z[I/ITL, HCIIOJIb3YA I-IepTé)KHBIe HHCTPYMCHTBI, paCCTOSAHUSA: MCKIY
JABYMS TOUKaMM, OT TOYKHU OO HpHMOﬁ, AJIMHY IYTU Ha KBaﬂpaTHOﬁ

CCTKC

4.7

Breruncaares miomanb (I)I/II‘ YpP, COCTAaBJICHHBIX U3 MPAMOYT'OJIbHUKOB,




WCIIONIb30BaTh pa30MeHre Ha NPSIMOYTOJbHUKHU, Ha paBHbIE QUTYPHI,
NOCTpauBaHUE  JI0  MPSAMOYTOJbHUKA,  MOJIb30BAaThCSA  OCHOBHBIMU
CAUHUIIAMUA HM3MEpPEHUsl IUIOIIAJM, BbIpaXaTb OJHHU  CJAMHUIIBI

M3MEPEHUS IUIOLIA/IU Yepe3 APYyTUe

Pacno3naBare Ha MOACIAX U I/1306pa)KeHI/I$[X nmupamMuay, KOHYC,

4.8 [WIMH/P, UCIOJIb30BaTh TEPMUHOJOTHIO: BEpIIMHA, peOpo, IpaHb,
OCHOBAHME, pa3BEPTKA
4.9 N300paxkaTh Ha KJIeT4aToi Oymare mpsMOYToJIbHBINA Mapalie/Ieune T
410 Boruncisate 00bEM  MPSIMOYTOJIBHOTO — Mapajulesienurena, Kyoa,
' 10JIb30BATHCSl OCHOBHBIMH €IMHUIIAMU U3MEpPEHHs 00bEMa
411 Pemats HECIIOXKHBIE  3alady  HAa HAXOXACHHE TI'€OMETPUUYECKHUX

BCJIMYHMH B MPAKTUYCCKUX CUTyallUAX




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

5 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

Harypayibable unciia u Hyib

11

HatypansHoe uucno. Psx Harypanbubix uncen. Yucno 0. M3o0paxkenue

HaTypaJIbHbIX YHCEJl TOUKAMU Ha KOOPJAMHATHOM (YMCIIOBOM) MPSIMOM

1.2

[lo3unuonHas cucreMa cuuciieHus. Pumckas HyMcEpanusi. HGCHTI/I‘lHaﬂ

CHCTCMA CUUCJIICHUA

13

CpaBHeHUE HATypaJbHBIX 4YHCEJ, CPAaBHEHUE HATypaJbHBIX YHCEN C

HyJaEM. OKpyTieHHe HaTypaJlbHbIX YUCE

14

CnoxeHue, BBIUMTAHUE, YMHOXKECHHME M JEJIEHUE HaTypaJbHBIX YHCEI.
CBOICTBO HYJISI IIPU CJIOKEHHUH, CBOMCTBA HYJIA U €AVHMLBI IIPU YMHOXCHHH.
[lepemecTuTenbHOE M COYETATENILHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U
YMHOXXEHUS, pacHpeieTuTeIbHOE CBOMCTBO (3aKOH)

YMHOXCHHA

15

Hcrons30BaHue 6YKB JJIA 0003HAUCHHMSI HEM3BECTHOI'O KOMIIOHEHTa U

3aryucy CBOMCTB apu(PMeTHYECKUX AEHCTBUM

1.6

Jenurenu U KpaTHBIE YMCIA, Pa3IoKeHHe HAa MHOxHUTenu. [IpocTeie u
coctaBHble yucna. [Ipusnaku nemumoctu Ha 2, 5, 10, 3, 9. Jlenenue c

OCTaTKOM

1.7

CTeneHp C HaTypaJIbHBIM IT1OKa3aTCJICM. 3anuce 4Jucia B BUIAC CYMMEI

pPa3pAaAHbIX CJIaracMbIX

18

UucnoBoe BBIPAKCHHUC. BriuncieHue 3Ha4Y€HMH YMCIOBBIX BBIpa)KeHHﬁ,
[MOPSIOK  BbIITOJIHCHHUA neiictBuii. Hcrnoib3oBaHue Ipu  BBIYUCIICHUAX
[MCPCMCCTUTCIIBHOTO U COYCTATCIILHOTO CBOICTB (SaKOHOB) CJIIOXKCHUA U

YMHOKCHUA, paClIpCACIUTCIILHOTO CBOMCTBaA YMHOXCHHUA

Jpobu

2.1

[IpencraBnerre o JApoOM Kak CrmocoOe 3amucyd  YacTH  BEJIMYHHBI.
OObikHOBeHHbIE ApobOu. [IpaBuibHBIe M HenmpaBwibHbIE ApoOu. CmeliaHHas
Ipo0b, TMpeAcTaBiIeHHE CMEIIaHHOW JpoOM B  BHIE

HEMPaBUIBLHON JPOOH M BBIJICTICHUE 110 YaCTH YHCIIa U3 HEMPABHILHON




npoou. M3o0paxenne Apodelt ToukaMu Ha YHCIIOBOU MPSIMON

OcHoBHOE cBOMCTBO apobu. Cokpanienue apooeit. [IpuBenenune npodu k

22 HOBOMY 3HaMeHarenro. CpaBHeHHE Apodeii
CrnoxeHue M BbIUUTaHUE JIpOoOei. YMHOXXEHHE U JIeeHue Ipolei,
2.3 B3auMHO-0OparHbIe Ipobu. HaxoskaeHne 4acTu 1eoro U [eioro Mo ero
4acTu
Jecstuunas 3anuch apoOeit. [lpencraBienue AecsITHUHON ApoOu B BHUIC
2.4 |0OBIKHOBEHHOM. M300paxkeHne AeCATUUHBIX APOOEi TOUKaMH Ha YUCIIOBOM
npsmoii. CpaBHEHHE NECATHYHBIX Jpo0eit
25 ApudMeTHIecKre IEHCTBUS C JNECATHYHBIMU Japobsmu. OxpyricHHe
' JECATUYHBIX POoOeit
3 Pemenne TekcTOBBIX 3a1a4
3.1 |PemeHue TEKCTOBBIX 3a/1a4 apUPMETHICCKHM CITIOCOOOM
Pemenue JOTMYECKUX 3amad. Pemenwe 3amau  mepebopom  Bcex
3.2 |BO3MOXHBIX BapuaHTOB. Vcronb30BaHWEe MpU PEUICHUH 3a/ad TaOIull U
cXeM
Pemenune 3anmad, conep)kalMX 3aBUCHMOCTH, CBSI3bIBAIOLIUE BEJIMYUHBI:
33 CKOPOCTb, BpEMs, PpAacCTOSIHUE, LEHY, KOJHMYECTBO, CTOMMOCTb. EAMHMIIBI
' M3MEpEeHMs: Macchl, 00bEMa, IE€HBI, PACCTOSHHUS, BPEMEHHU, CKOPOCTH.
CBSI3b MKy €IMHUTIAMU U3MEPCHUS KaXKI0W BEIIMIHHBI
3.4  PemieHue OCHOBHBIX 3a/1a4 Ha APOOH
3.5 [TlIpeacraBneHue qaHHBIX B BUAE TAOIUII, CTOJIOUATHIX AUArPaMM
4 |HarnsgHas reoMeTpHs
Harnsigaeie npeactaBieHus o Gurypax Ha TUIOCKOCTH: TOYKa, MpsiMas,
4.1 |oTpe3okK, Ty4, Yroi, JOMaHas, MHOTOYTOJIbHHK, OKPY>KHOCTb, KPYT. YTOIL
[ IpstmoiA, OCTPBIi, TYNOW M pa3BEPHYTHIN YITIbI
JiiHa OTpe3Ka, MeTpUYEeCKHe eAWHUIBI JIIWHBL J[TMHAa JOMaHOM,
4.2  mepumeTp MHOTOYroJibHUKA. MI3MepeHne u mocTpoeHHe YIoB C OMOIIBIO
TpaHCHOPTHpPA
43 Harnsgueie npencraBienust o (urypax Ha TUIOCKOCTH: MHOTOYTOJBHUK,
' MPSIMOYTOJILHUK, KBaJpaT, TPEYTOJIBLHUK; O PaBEHCTBE (QUTYD
W3o6paxxenue ¢uryp, B ToM 4ucie Ha kierdaroil Oymare. Ilocrpoenue
4.4  koH}UTrypanuii W3 yYacTedl NPsAMOH, OKPYXHOCTM Ha HEJIWHOBAHHOW W

KJIETYaTON Oymare. Hcnonb3oBaHMe CBOHCTB CTOPOH W  YIJIOB




[IPSAIMOYTOJIBHMKA, KBaJpaTa

[Inomane OpsIMOYrOJIbHUKA U MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
45 |NpsSAMOYTOJbHUKOB, B TOM 4ucie (UTyp, U300paXEHHBIX HA KIIETYATOU
Oymare. EaunHuiibpl u3MepeHus miomaan
HarnsiaHeie npeacTaBieHusi 0 MPOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJIbHBIN
napajjienenunen, KyO, MHOrorpaHHukd. M3o0pakeHHEe  IPOCTEHIIMX
4.6 |mHOrorpaHHukoB. Pa3Béprku kyba m mapamnenenurnena. Cozganue Mojeseit
MHOTOTPaHHUKOB (M3 Oymaru, MPOBOJIOKH,
MIaCTUJINHA U IPYTHX MaTepHUajioB)
47 O0BEM MPSAMOYTOJIBLHOTO Mapaienenumneaa, kyoa. Enununsl uamepenus
' 00bEMa
6 KJIACC
Kon [IpoBepsieMblii 3J1eMEHT COePKAHMS
1 Harypanbnbie uncna
ApudmeTnueckre ACUCTBHS C MHOTO3HAYHBIMU HATYPalbHBIMH YHCIAMHU.
YucnoBele BBIpRXEHUS, TOPSIOK JAEHCTBUM, HCHOJIb30BAHUE CKOOOK.
11 |Hcnonb3oBaHME NpU BBIYUCIEHUSAX MEPEMECTUTENBHOIO U COYETATEIHLHOTO
CBOICTB CIIOKEHUS U YMHOXKEHHUS, PACTIPEAEITUTEIIBHOTO
CBOMCTBA YMHOKEHHUS
1.2 |OxpyrieHne HaTypaTbHBIX YHCEI
13 Henurenn M KpaTHbIe 4YHWCIA, HAUOONBIIMK OO JeTuTenh U
' HauMeHbIIee o01ee KpaTHoe. JleTuMOCTh CyMMBI M IPOU3BEICHHUS
1.4 |JleneHue c ocTaTKOM
2  Ipobu
21 OObIKHOBEHHAs! IpoOb, OCHOBHOE CBOICTBO JApOOH, COKpaIleHue Ipooeil.
' CpaBHEHHUE U yropsii0uuBaHue 1podeit
22 Pemenue 3a1au Ha HaX0XkIEHNE YacTH OT LIEJIOT0 U LIEJIOr0 IO €r0 4acTH.
' JlpoOHOe YncIo Kak pe3yabTat AeJIeHUs
23 [IpencraBnenue AecATUYHOM ApoOM B BUAEC OOBIKHOBEHHOH Jpodu H
' BO3MOXKHOCTH NPE/ICTaBICHUs] OOBIKHOBEHHOM Jpo0U B BHJIE 1ECATUUHON
2.4  |JlecaTuunble ApoOM W MeTpHdYeckas cucrema Mep. Apudmernueckue




I[CﬁCTBHSI N YHCJIOBBIC BBIPAXKCHHUA C OOBLIKHOBEHHBIMHU U JACCATUYHBIMU

IpOoOsIMU

2.5

OTHOIIICHHE. ]_ICJ'ICHI/IC B JaHHOM OTHOILICHHH. MacmTa6, IMpOonopIuA.

[IpuMeHeHne nponopLuii IIPU PELICHUN 3a1a4

2.6

ITonsiTue poneHTa. BerunciieHne npoLeHTa OT BEJIMYUHBL U BEJIMYUHBI 110
e€ mpoleHTy. BeIpaykeHue MPOoLEeHTOB IECATUIHBIME Ipo0smu. Perenne 3anaq

Ha IIPOICHTHI. BBIpa}KCHI/Ie OTHOILICHUA BCJIMYHH B IIPOLCHTAX

IlonoxxuTenpHbIC U OTPULATCIIbHBIC YHCIIa

3.1

[lonoxuTeabpHbBIC B OTpULATCIIBHBIC YK ClIa. ]_[eJ'IBIe qucjia. MOHYJ'IB qucijia,
TCOMETPHUYICCKAA UHTCPpIIpCTAllUA MOAYJIA YUCIIA. I/I306pa)KCHI/Ie YHCCJI Ha

KOOpAMHATHOM mpsaAMoil. UncnoBbie mpoMexxyTku. CpaBHEHUE UnCe

3.2

Apudmerndeckrue ACHCTBUS C TMOJOXKHUTEIBHBIMH M OTPUIATEILHBIMH

quciiaMu

3.3

[IpsimoyronbpHas cucTeMa KOOpJAUHAT Ha TIOCKOCTU. KoopauHaTsl Touku
Ha IUIOCKOCTH, abcumcca U opauHarta. Iloctpoenue touek u (uryp Ha

KOOpHHHaTHOﬁ IIJIOCKOCTHU

BYKBCHHBIG BBIPAKCHHUA

4.1

[TpumeHeHne OYKB JUIs 3alIMCH MAaTEMAaTHYECKUX BBIPAKEHUH U MpeIoKEeHUH.
CpoiicTBa apupmeTHueckux AeilcTBuil. BykBeHHBIE BBIpa)KEHUS 51
YUCJIOBBIE TIOJICTAHOBKH. bDyKBEHHBIE pPAaBEHCTBA,

HaXO0XJICHUEC HEN3BCCTHOI'O KOMIIOHCHTA

4.2

Dopmyisl, GOpMyIbI IEPUMETPA U MJIOLIAAN MIPSIMOYTOJIbHHKA, KBajpaTa,

00bEMa Mapauienenumneaa u Kyoa

Perrenye TeKCTOBBIX 33734

5.1

Pemienne TekCTOBBIX 3a/1a4 apu(PMETHIECKUM CITOCOOOM

5.2

Permenne JOrMYecKuX 3ajgad. Pemenwe 3amau  mepebopoM  Bcex

BO3MOJKHBIX BAPHAHTOB

5.3

Pewienne 3amay, coaepKaliuX 3aBUCUMOCTH, CBS3BIBAIOLIMUX BEJIWYMHBIL:
CKOPOCTb,  BpEMs,  pAacCTOSHHE,  I1I€Ha,  KOJWYECTBO,  CTOHUMOCTb,
PON3BOIUTENLHOCTh, BpeMsl, 00bEM paboThl. EAMHUIBI M3MEpEeHHs: Macchl,
CTOMMOCTH, PAacCTOSHMS, BPEMEHM, CKOpPOCTH. CBs3b MEXIy

CAMHUIIAMH U3MCPCHUA Ka)XJIOM BETMYUHBI

5.4

Pemienne 3aaa4, CBA3aHHBIX C OTHOLICHHUEM, MHIPOINOPHHOHAJIBHOCTBIO

BCJIMYHMH, ITPOLUCHTAMH,; pCIICHNC OCHOBHLIX 3a/1a4 Ha I[pOGI/I U IIPOUCHTHL




OrneHka U IPUKUIKA, OKpYTJIeHHe pe3yibTara. CocTaBieHne OyKBEHHBIX

>0 BBIPAKECHUM 110 YCIOBUIO 331a4H.
5 6 [IpencraBnenne JaHHBIX C MOMOMIBIO Tabmum u guarpamMm. Crondyareie
' nuarpammbl. UTeHHe KpyroBbIX JuarpaMm
6  |Harmsgnas reomerpust
6.1 Touxka, npsMas, OTpe30K, JIyd, Yroj, JIOMaHas, MHOIOYI'OJIBHUK,
' YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTb, KPyT
6.2 B3anMmHOe pacnonoXkeHue ABYX NPAMBIX HA IUIOCKOCTH, NapasulelIbHbIC
' [IPSMBIE, IEPIIEHAUKYIIAPHBIC MIPSIMbIE
6.3 V3MepeHne pacCTOSIHUM: MEXAY IABYMs TOYKAMH, OT TOYKH IO NPSIMOH,
' JUIMHA MapuIpyTa Ha KBaJ{paTHOMN CETKE
6.4 3mepeHue U NOCTPOCHUE YIIIOB C HOMOIBIO TPAHCIIOPTUPA
65 Buasl TpeyronbHUKOB: OCTPOYTOJIBHBIN, IPSIMOYT OJIbHBIH, TYIIOYT OJIBHBIN,
' paBHOOEIPEHHBIN, PABHOCTOPOHHUN
66 UerbipéxyroapHuk. [IpsAMoOyronbHUK, KBaJpaT: MCIOIb30BAaHUE CBOMCTB
' CTOPOH, YIJIOB, IMAroHaJIe1
N300pakeHne TreoMeTpuuecKux (Uryp Ha HEIMHOBAaHHOH Oymare c
6.7 |MCIOJIB30BaHHEM LIUPKYJsA, JIMHEHKH, YrojJbHUKA, TPaHCIOPTHPA.
[TocTpoenust Ha kieT4aroit Oymare
6.8 [lepumerp MHOTOYrOJbHUKA
[lonsTue wiomaay  QUrypsl, €IMHUIBI  HU3MEPEHHs  IJIOLIajIu.
6.9 [pubnmkxéHHOEe U3MEpEeHHUE TUIONANU (GUTYD, B TOM YHUCIIC Ha KBAJIPATHON
CETKE
6.10 [IpubmmxEHHOE M3MEPEHHE ITTMHBI OKPY>KHOCTH, TUTOIIAIN KPyTa
6.11 Cummerpust: LEHTpaJbHas, oceBas W 3epkanbHas. lloctpoenne
. CUMMETPUYHBIX QUTYp
Harnsannele npeacTaBieHns O MPOCTPAHCTBEHHBIX (PUTypax: Mapasiesenune],
KyO, Hpu3Ma, NHpamuia, KOHYC, LWIMHAp, map u cdepa. M3o0paxenue
6.12 MIPOCTPAHCTBEHHBIX Quryp. [Ipumepsl pa3BEPTOK MHOTOTPaHHUKOB, IIMJIMHIPA
' u konyca. CozmaHue Mojenel NpoCTpaHCTBEHHBIX ¢uryp (u3 Oymarwy,
MTPOBOJIOKH, TUTACTUIIMHA U APYTUX
MaTepHaJioB)
6.1 [TonsTHe 06bEéMa, equHUIIBI U3MepeHus: 00bEMa. OOBEM MPAMOYTOTBEHOTO

napajuienenunesaa, kyoa




ANNTEBPA 7-9

HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBISE€TCS OJHUM U3 ONOPHBIX KYpPCOB OCHOBHOTO OOUIETro
oOpa3oBaHus: oHa 00eCTIeUunBaeT U3yYeHUE JPYTUX AUCIMIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO Iis
MPOJOIHKEHNUST 00pa30BaHMsI M B MOBCEAHEBHOM Ku3HU. Pa3BuTHe y oOyuaronmxcs
HAyYHBIX TPEJACTABICHUNA O TMPOUCXOKIACHUM W CYHUIHOCTH anredpanveckux
abcTpakiuii, croco0e OTpakeHHsI MaTeMAaTUYeCKOM HAYKOU SIBICHUH U TIPOLIECCOB
B NpUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICTUPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX JJI aJanTalid B COBPEMEHHOM IH(PPOBOM
obOmectBe. M3ydeHue anreOpbl oOecleuynmBaeT pa3BUTHE YMEHHsI HaOJIOJaTh,
CpaBHMBaTh, HAaXOAWUTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOU JCHCTBUSL M BBIBOJBI,
dopmynupoBath yrBep)kaeHU. OCcBOCHHE Kypca anreOpsl 00ecrednBacT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS] O0YYaloNIMXCsA: OHHM HCIOJB3YIOT JEAYKTUBHBIE H
MHAYKTUBHBIE PACCYXJIEHUs, 0000IIeHNe U KOHKPETHU3aluio, a0CTparupoBaHue u
aHasiornto. OOydeHue  anreOpe  mIpeanosiaraeT  3HAUUTEIbHBIH  O00BEM
CaMOCTOSITENIFHOM ~ JIEATENBHOCTH OOYYaIOIIUXCsI, TOATOMY CaMOCTOATEIbHOE
penieHue 3a7a4 ABIsSIeTCs peaau3alneid 1e1TeIbHOCTHOrO MPUHIUIIA 00yYEeHUS.

B crpyktype mporpamMmbl y4eOHOTO Kypca «AnreOpa» misi OCHOBHOTO
o0m1ero o0pa3oBaHUs OCHOBHOE MECTO 3aHHUMAIOT COJEP>KaTEIbHO-METOINICCKUE
muHUM: «Yucna U BBIYHUCICHU», «ANTeOpandecKue BhIPAKEHU», «YPABHEHUS U
HepaBeHCTBa», «DyHkiun». Kaxgas U3 3THX coaepiKaTeabHO-METOINYECKUX
JMHUHA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUCHHS Kypca, B3aUMOJCHCTBYS C
IpYTMMH €ro JuHusMU. B Xome wu3ydeHuss ydeOHOro Kypca o0Oydaroniumcs
OPUXOJUTCS JOTHUYECKH pacCy’KIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
a3blK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «Ainredpay BKIHOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3jeiax
MaTeMaTH4ECKOro o0pa3oBaHUs U CIIOCOOCTBYIOIIME OBJAJCHUIO O0YyYarOIMUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro s3bika. CoaepkaTenbHOH U
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Aunrebpa» SBISETCS €ro
MHTETPUPOBAHHBINA XapaKTep.

Copepxanne nuHMM «YWcCia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JAJIbHEHIIIET0 W3YYCHHS] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYJArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIB30BATHCS alTOPUTMaMU, a
TaKXKe MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX JIJIsl TOBCEHEBHOM



KU3HU. PazBUTHE MOHATUS O YMCIIE Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs
CBS3aHO C PAIMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIAMHU, (HOPMHUPOBAHHEM
MIPEACTABICHUM O JIEWCTBUTEIBHOM YHCIIE. 3aBEPLICHUE OCBOCHHSI YHUCIOBOU
JMHUH OTHECEHO K CpeHeMYy o01eMy 00pa3oBaHUIO.

Coneprxkanue IByX anreOpandecKux JIMHUM — « AreOpandeckue BhIPasKeHUs
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYyUYaIOIIUXCS
MaTEeMaTHYECKOro armapara, HeoOXOJUMOTro Al PEIIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TPEAMETOB U TMPaKTUKO-OPHUCHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOro 001miero o0Opa3oBaHMsl Yy4eOHBIM MaTepualn TPYIIUPYETCS BOKPYT
palMOHAIBHBIX BhIpaXKEHUH. ANreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH Kak
A3bIKa JUISI TIOCTPOCHHUS MAaTEMaTUYECKUX MOJENEH, OMUCAHUsl IMPOIECCOB H
ABIIEHUH peanpHOr0 Mupa. B 3amaum oOyueHus anredbpe BXOIAT TaKKe
JTanbHEHIIEe pa3BUTHE AJTOPUTMHUYECKOTO MBINUICHUS, HEOOXOAUMOro, B
YacTHOCTH, JJII OCBOCHHUS Kypca HWH(DOpMATUKHU, U OBJIQJICHUE HaBbIKAMU
JNEAYKTUBHBIX paccyxaeHuil. [IpeobpaszoBanue CUMBOJBHBIX (POPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaKEeHHs, CHOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUECTBY.

Conepsxanue GyHKIMOHATHHO-TPAPUUYECKON JTMHUU HALIEJICHO HA MOJIy4YeHUe
oOy4JaronMMucs 3HaHUM 0 (PYHKIMSX KaKk Ba)KHEHIIEH MaTeMaTuuecKol MOJeNd
JUTSI OITUCAHUS M UCCIIEAOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBIICHUN B MPUPOJIC
n oOmiectBe. M3ydyeHue marepuana CHOCOOCTBYET Pa3BUTHIO Y OOyYarOlIUXCS
YMEHUS UCTIOIH30BaTh Pa3IMUHbIC BEIPA3UTEIBHBIC CPEICTBA SI3bIKA MATEMATHKU —
CIIOBECHBIC, CHMBOJIMYECKHE, Tpaduveckhue, BHOCHUT BKIaJ B (OPMUPOBAHHE
IIPEICTABIICHUI O POJIM MATEMATHKU B PA3BUTHH IIUBUJIM3AIIUU U KYJIbTYPHI.

CornacHo ywyebHOMy miany B /-9 kiaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKJIIOYAET CJEAYIONIME OCHOBHBIE pa3/eNbl CONCPIKAHUS:
«YUnucna W BBIUMCICHHUS», «AJNTeOpanuecKkue BBIPAKEHUS», «YpPaBHEHUA U
HEPAaBEHCTBA», « DYHKITHI.

Ha usyuenue yuebHoro kypca «Anredbpa» orsoautcs 306 yacoB: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kinacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 4Jaca (3 yaca B HeZIeli0).



COIEPKAHUE OBYYEHUA
7 KIIACC

Yuciia ¥ BbIYUCICHUSA

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, TEPEXO0/] OT OAHOW (POPMBI 3alHUCH
npobeit k apyroi. I[loHsTHe palMOHANIBHOTO 4YHCIA, 3alucCh, CPaBHEHUE,
VOOPSAOYMBAHUE  PAlMOHANBHBIX —4Ynced. Apudmernyeckue JIEHCTBUS ¢
palMOHAIIBHBIMYA YMCIIaMu. Pelienue 3aaad U3 peaJibHOW NPAKTUKW HA 4acTH, HA
poowu.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTelieM: OINpeaeieHue, MnpeoOpa3oBaHue
BBIPQXKEHHUI HAa OCHOBE OIpENEICHHUs], 3auch 00NbIIMX uncen. [IponenTsl, 3anuch
MIPOLICHTOB B BUJE APOOH U JIpoOU B BUAE MNPOUEHTOB. Tpy OCHOBHBIE 3a7a4yd Ha
ITPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJIbHON ITPAKTUKH.

IIpuMeHeHne TPU3HAKOB  JEIUMOCTH, PA3JIOKEHUE Ha  MHOXKUTEIH
HaTypAJIbHBIX YUCEIL.

PeanbHble  3aBUCHMMOCTH, B TOM 4ucile T@psMags u  oOpaTHas
MIPONOPLIHUOHAIBHOCTH.

AJiredpanyecKue BbIPAKEHHUS

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUSA C IIEPEMEHHOMU. JloIyCcTUMBIE
3Ha4YeHUs NepeMeHHbIX. [IpencraBinenre 3aBUCUMOCTY MEXAY BEIUYMHAMU B BUJIE
dbopmynbl. Beraucnenus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXJIECTBEHHO paBHbIE BBIPAKEHHMs, TMpaBHiia MPeoOpa3OBaHUS CYMM U
MIPOU3BECHUH, IPABUIIA PACKPBITHS CKOOOK M MPUBEICHUS MOAOOHBIX ClIaraeMblX.

CBoliCcTBa CTENEHN C HATYPAJIbHBIM [10KA3aTEIIEM.

OnHowiensl 1 MHOTOWIEHBI. CtenieHp MHOrowieHa. Ciio)KeHue, BBIYNTAHUE,
YMHOXXEHHE MHOTOWICHOB. DOpMysbl COKpPAIIEHHOIO YMHOXEHHS: KBaapar
CyMMBl W KBajpar pasHoctu. Popmyna pa3HOCTH KBaaparoB. Pazmoxenue
MHOI'OYJICHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHs, IpaBUia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTDb YPaBHEHUN.

JIluHeiHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEN JIMHEHMHOIO
YPABHEHMS, pEIICHHE JIMHEWHBIX YypaBHEHHW. COCTaBJIEHHWE YpPABHEHHM MO
YCJOBHIO 3a71auy. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO YPABHEHUM.

JIuneiliHOe ypaBHEHHE C JIBYMS IEPEMEHHBIMH U ero rpadguk. Cuctema IByX
JIMHENHBIX ypPaBHEHUW C JBYMsS II€pEeMEHHBIMU. PermieHue cucreM ypaBHEHHUM
Ccroco0OM MOACTaHOBKU. [Ipumepbl pelieHuss TEKCTOBBIX 3a/lad C IOMOIIbIO
CHUCTEM YPaBHEHUN.

DyHKUMH



Koopaunara Touku Ha npsiMoil. UuciioBele mpoMexxyTKu. PaccTosiHue Mexy
IBYMsI TOYKaAMU KOOPJAMHATHOMN IPSIMOM.

[IpsimoyronbHast cucrema koopauHat, ocu OX u Oy. AOcuucca U opauHaTa
TOUYKH HAa KOOPJIMHATHOMU miockocTu. [Ipumepsl rpadukoB, 3ajaHHBIX (GOpMYyJIaMu.
Urenue rpadukoB peanbHbIXx 3aBucumocted. I[lonstne Qynkumuu. ['padux
¢yukiuu. CoiictBa pynkumii. Jluneitnas pynkuums, e€ rpaduk. 'padux Qynkumnn
y = [x|. I'padpuueckoe perienne IUHEHHBIX YpaBHEHUHW W CHCTEM JHHEHHBIX
YPaBHEHUM.

8 KJIACC

Yuciaa v BLIYUCTICHUSA

KBagpatueiii kopenb u3 uyucina. [loHarue o0 HppalMOHAIBLHOM YHCIIE.
HecsTuunble TpUOTMKEHUST HppAIMOHAIBHBIX yucen. CBoiicTBa apuMeTUIECKUX
KBaJIPATHBIX KOPHEW U X MPUMEHEHUE K MTPEOoOPa30BaHUI0 YHCIOBBIX BBIPAXKEHUMN
Y BBIYMCJIEHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

CreneHsb ¢ eNbIM oKa3aTeneM U e€ cBoiicTBa. CTaHAapTHas 3alMCh YUCIA.

AJiredpanyecKue BbIPAKEHHUS

KBampaTHbiii  TpéXxuneH, pas3loKEHHE KBAJAPAaTHOrO TPEXWIEHA Ha
MHOKHUTEIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CrnoxeHue, BbIYUTAHHE, YMHOXEHUE, [ICJICHUE alreOpandeckux ApoOeH.
PannoHanbHbie BhIpaXXEHUS U MX IPEOOpPa3OBAHKE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJIpaTHOTO ypaBHEHUSI.
Teopema Buera. Pelienue ypaBHEHHM, CBOAAIIMXCS K JIMHEMHBIM U KBaJIPaTHBIM.
[Ipocreiimme qpoOHO-pallMOHANIbHBIE YPaBHEHUS.

I'padrueckas mHTEpHpETaLUs YPABHEHUN C IByMs MEPEMEHHBIMU U CHCTEM
JVHEWHBIX YPAaBHEHHMU C JABYyMS IE€peMEHHBIMHU. lIpuMepsl peuieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Peliennie TEKCTOBBIX 3a/1a4 alreOpandyeckKuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OJIHOM NEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OIAHOM IEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DyHKIUU

[lonstne @yukmuu. OOnacTb oOmNpeneseHus] W MHOXKECTBO 3HAYCHUU
¢ynkuuu. CiocoOsl 3a1anus PyHKIUH.

I'padux pynxuuu. Urenue coiictB ¢pyHkuuu no e€ rpaduky. [Ipumepsr
rpa@ukoB QyHKIHMA, OTPAXKAIOIIUX PEATTbHBIE MPOLECCHI.



OyHKIMM, OINMUCHIBAIOIIME TPSIMYI0O M OOpaTHYIO MPOMOPIHUOHAIBHBIC
3aBHCHMOCTH, UX rpadukn. Oyrkimn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelIeHre ypaBHEHUHN B CUCTEM YpaBHEHHMA.

9 KJIACC

Yuciia ¥ BbIYUCICHUSA

PanmonanpHpie 4ncna, UppalMOHAIbHBIE YHCIA, KOHEYHbIE U OECKOHEUHBIC
JEeCATUYHBIE IpoOH. MHOKECTBO NEUCTBUTENIBHBIX YUCEIN, IEHCTBUTEIbHBIEC YHACIIA
Kak OECKOHEUHBIE NeCATUYHBIC IpoOu. B3anMHO OIHO3HAYHOE COOTBETCTBHUE
MEK]1y MHOKECTBOM JICUCTBUTEIBHBIX YHCENI U KOOPAUHATHON MPSMOU.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCEN, apuMeTHdecKue JeHCTBUA C
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpYXAlOUIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KAIOIIEM MUPE.

[TpubnnkE€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh NpHOImKeHus. OKpyrieHue
yucen. [Ipuknuaka u orieHka pe3ysbTaToOB BEIYUCIICHUN.

YpaBHeHHS U HEPAaBEHCTBA

JluneniHoe ypaBHeHue. PelieHue ypaBHEHMH, CBOMSIIMXCA K JIMHEWHBIM.

KBaapatHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOIAIIMXCS K KBAaIPaTHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEU M YETBEPTOU
CTEIIEHEN Pa3JI0’KEHUEM HAa MHOXKUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHUW. PerieHue TEeKCTOBBIX 3aaad
anreOpanyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMU M ero rpaduk. PemeHue cuctem AByX
JVHEWHBIX YPABHEHUU C JBYMs MIEPEMEHHBIMU. Perenue cucrem AByX ypaBHEHUH,
OIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpOil creneHu. ['paduyeckas
UHTEpIIpETalns CUCTEMBI YPABHEHUN C IBYMsI [IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a71au aNredpanyeckum crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM NHEpeMEHHOW. PemieHne cucrem
JVHEWHBIX HEPABEHCTB C OJHOM mepeMeHHOM. KBanpaTHble HepaBEeHCTBA.
I'paduueckass uHTEpHpeTalsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

DyHKIUU

KBagparuunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapabona, KOopaUHATHI
BEPIIMHBI TapadoJIbl, 0Cb CUMMETPUH MapadOJIbI.

Ipaduxu dyuxumit: Y = kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x| , u ux
CBONCTBA.

Yucsi0BbIe OCIEA0BATEIbHOCTH U IPOTPECCUH



[loHATHE YHCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE MOCIIEIOBATEIIBHOCTH
pPEKyppeHTHOM GopMyIoit u GopmMyInoi N-ro dieHa.

ApudmeTrnueckas U reoMerpuueckas mnporpeccur. @opmysisl N-ro ujeHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHii, CyMMBI TIEPBBIX N UJICHOB.

N3obpaxkenne ujaeHOB apr(METHUECKOM M TI'€OMETPUYECKOW IpOorpeccuid
TOYKAMU Ha KOOPAWHATHOM IUIOCKOCTHU. JIMHEWHBIM M DKCIOHEHIMAIBHBIN POCT.
CI10HBIE TPOLICHTHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOTI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJabTaTbl OCBOEHHUS MporpaMmbl y4eOHOTO Kypca
«Anre0Opa» XapaKTepU3yIOTCs:

1) maTpuoTHyeckoe BOCIUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUHCKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JIOCTHKEHUSIM  POCCHUHCKHX
MAaTEMAaTUKOB M POCCHUHCKONM MaTeMaTH4YECKOM IIKOJBI, K HMCIOJIb30BAHUIO ITHUX
JOCTH)KEHUM B IPYTUX HayKaX W MPUKIAAHBIX cdepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U pealu3aluu ero
1paB, NPEICTABICHHEM O MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIECHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHUIO 3TUYECKHUX MPOOJIeM, CBI3aHHBIX
C NIPaKTUYECKUM MPUMEHEHHEM JOCTMKEHUN HayKH, OCO3HAHHMEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B JEATEIbHOCTH YYEHOTO;

3) Tpy10BOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHE€ B PEIICHUH NPAKTUYECKUX 3ajad
MaTeMaTUYeCKOW HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMaTUYECKOIrO
oOpa3oBaHMsI HA TMPOTSHKCHUHM BCEH JKU3HU I YCHENIHOW MpodecCHOHATBHON
JESTeIbHOCTY M Pa3BUTHEM HEOOXOIUMBIX YMEHHUI, OCO3HAaHHBIM BbIOOPOM U
NOCTPOECHUEM MHIUBUIYAIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCITUTAHHE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUIeHUH, pacCyXICHHM, YMEHUIO BUIETh
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;



5) HEeHHOCTH HAYYHOT0 MO3HAHMS:

OpUEHTAllMe B JEATEIBHOCTM HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEIOBEKA, IPUPOABI U
oOlIecTBa, NMOHMMAHMEM MATEMATHYECKOW HAyKu Kak c(epbl 4YeIOBEYECKOU
NEeATEIbHOCTH, JTANOB €€ pa3BUTUSA M 3HAYMMOCTH JJIA PA3BUTHUS LUBHIM3ALUH,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMATHYECKOW KYJbTYpOW KaK CPEICTBOM
[O3HaHWsI MHpA, OBJIAJECHUEM MPOCTEUIIUMHU HABBIKAMHM HCCIIEI0BATEIbCKON
JESITEbHOCTH;

6) ¢u3uueckoe BocnUTaHUE, (POPMHPOBAHUE KYJIbTYPbI 310POBbS H
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO NPHUMEHATh MaTeMaTHYECKUE 3HAHUS B HHTEPECax CBOETO
3I0pOBbS, BENEHUS  370pOoBOro  oOpasa KU3HU  (310pOBOE  IHUTAHUE,
COQIAaHCUPOBAHHBIM pPEXUM 3aHATUM M OTAbIXa, peryjsipHas (usnveckas
AKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TaKOT'O e MpaBa IPyroro 4ej0BeKa;

7) 3KOJIOTHYECKO€E BOCIIUTAHNE:

OpUEHTalMel Ha MPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUW JUIsl pelIeHus 3a/1a4y
B 00JacTH COXPAHHOCTH OKpY’Kalollel cpeabl, IJIaHUPOBAaHUS TMOCTYNKOB U
OLICHKM WX BO3MOXHBIX MOCIEACTBUM I OKPYKAIOIIEH Cpeapl, OCO3HAHUEM
rJ1I00aJIbHOTO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEN UX PELIEHUS;

8) aganTanusi K U3MEHSIIOIIHMCS YCJIOBHSIM CONHAIbHONH W NMPHUPOAHOM
cpenbl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSIX HEONPENECIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTbCA Yy APYTHX JIOJEH, MpUoOpeTatb B COBMECTHOM JAESTENbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUH U3 OIbITA IPYTUX;

HEOOXOAUMOCTBI0O B (POPMUPOBAHMM HOBBIX 3HAHUWA, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 00BEKTAX U SIBJICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMITETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMI0, BOCIPUHUMATb
CTPECCOBYIO CUTYyallMI0 KakK BbI30B, TPEOYIOLIUI KOHTPMEpP, KOPPEKTHPOBATH
OpUHUMAEMble pEIIeHUs] U JEHCTBUA, (OPMYIMPOBATH W OLIEHUBATh PUCKH U
NOCJIeICTBUS, (POPMUPOBATH OIBIT.



METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTeibLHBIE YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Ba3oBble Jiornyeckue AeiicTBHA:

BBISIBIISITh M XAPAKTEPU30BaTh CYLICCTBEHHBIE NPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, TMOHATUH, OTHOLIEHUN MEXIy IMOHATUAMH, (OPMYJIUPOBATH
ONpENENECHNUs] TOHATUW, YCTAaHABIIMBATh CYIIECTBEHHBIM  IPU3HAK
KJIacCU(pUKALMU, OCHOBAHUA M1 OOOOIICHHS W CpPaBHEHUS, KPUTEPHUH
IPOBOJIMMOI0 aHAJIN3a;

BOCIPUHUMATh, (OPMYyJIUPOBATb U  IPEOOpPa3OBBIBATH  CYKICHUS:
yTBEpJAUTENIbHbIE W OTpULIATEIbHbIC, €JUHUYHBIE, YacTHbIE M 0OIIue,
YCIIOBHBIE;

BBISIBIISITH ~ MATEMaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeurss B (akTax, HJaHHBIX, HAOMIOJEHUAX M YTBEPXKICHHUSX,
npemjaraTb  KpUTEPUM I BBIIBICHUS ~ 3aKOHOMEPHOCTENM U
IIPOTUBOPEYUN;

JienaTh BBIBOABI C HWCIIOJIB30BAHUMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHH 110 aHAJIOTUY;
pa3z0OupaTh 10Ka3aTENbCTBA MATEMATUUECKUX YTBEPKACHHUM (IIPSIMBbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO HECIOXHBIE J10KA3aTEIbCTBA
MaTeMaTHYeCKUX (PAaKTOB, BBICTpaUBaTh apryMEHTAlMIO, HPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CMOcO0 perieHus yuyeOHOW 3agaud (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEILCHUs, BBHIOUpPATh HauOoee MNOAXOASANMN C Y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabCcKue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIENOBATEILCKUN MHCTPYMEHT IMO3HAHMS,
dbopmyIpoBaTh BOMPOCH], (UKCHPYIONIME MPOTHBOPEUYUE, MPOOIeMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (OpPMHUPOBATH
TUIO0TE3Y, apTyMEHTHUPOBATh CBOIO TIO3UIMIO0, MHEHHE;

MPOBOJUTh IO CAMOCTOSITEILHO COCTABJIICHHOMY IIIaHY HECIOKHBIHN
DKCIIEPUMEHT,  HEOOJbIIOe  WCCIEAOBaHHWE IO  YCTaHOBIICHHUIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENILHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJBI IO pe3yJibTaTam
POBEAEHHOTO HAOIONCHHUS, UCCICIOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TIPOIECCa, a TaKKe BBHIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.



Pabora ¢ uadopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTb M HU30BITOYHOCTh HH(OpPMAlMM, JAHHBIX,
HEOOXOUMBIX JJIsl pELICHUS 3a4a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MpEICTaBICHHUS,

BbIOUpaTh (GOpMy TpEACTaBICHUS HHPOPMAIMK M WLIIOCTPUPOBATH
peliaeMble 3agaud CXEMaMH, JuarpaMMaMi, HWHOM Trpaduxoil M ux
KOMOMHAITUSIMU;

OLICHWBATh HAAEKHOCTH WH(GOPMALMK TIO0 KPUTEPHUSAM, MPEI0KEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHnKkaTHBHBbIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS:

BOCIIPUHUMATh M (QOPMYJIHMpPOBATH CYXJIECHHS B COOTBETCTBUU C
YCIIOBUSIMHU U LEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS IO
XOJy pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ysIbTaT;

B X0J1€ 00CYKJIE€HHUS 3aaBaTh BOIIPOCHI IO CYIIECTBY 00CYX AAEMOI TEMBI,
po0JIeMBbl, pelIaeMoil 3aJ1a4M, BbICKa3bIBaTh UAECH, HALICJICHHBIE HAa TIOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUS C CYXACHHSIMH JPYTHUX
YYaCTHUKOB JHUaiora, oOHapy>KMBaTh Pa3iMude U CXOJICTBO MO3UIIUH, B
KOPpEeKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOU BO3PAKEHMUS,
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YUETOM 3aJ1au MPE3CHTAIMU U OCOOCHHOCTEHN ayIUTOPUH;
MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUIYAIbHON pabOThl TPU PEIICHWH YYEOHBIX MaTEMaTHYECKUX
3a1a4;

NPUHUMATh 1EJIb COBMECTHOM NIEATEIbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOM pabOThl, pachpeneisiTb BUIbI padOT, JOrOBapUBaThHCA,
o0CyX)aTh MPOIIECC U Pe3yybTaT pab0Thl, 0000IaTh MHEHUSI HECKOIBKHUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX (opmax pabotsl (oOCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI W JPYyTW€), BBHINOJHATH CBOIO YacTh
paboThl M1 KOOPAMHUPOBATH CBOU JICUCTBUS C APYTUMU YJIEHAMH KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOUIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Camoopranuzanus:

CaMOCTOSITEJIbHO COCTABJIAThH IJIaH, AJITOPUTM PEIICHUs 3a7adyu (U €ro
4acTh), BRIOUPATH CIOCOO pelIeHUs] ¢ y4ETOM HUMEIOIIUXCS PECYpPCOB U



COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTb M KOPPEKTHPOBATH
BapHaHTHI PEIICHU ¢ Y4ETOM HOBOW MH(pOpMAIIUH.
CaMOKOHTPOJIb, SMOLIUOHAILHBIH HHTEJJIEKT:

e BIAAETh CHoco0aMH CaMOIIPOBEPKH, CAMOKOHTPOJS Ipolecca |
pe3yapTara peleHnsl MaTEMaTHIECKOM 3a/1a4u;

e MPEABUAECTH TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIpU PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOATENIHCTB, HAWECHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YyJIbTaTa NEITEIBHOCTH MOCTABIECHHOM ILIENH
U YCIIOBUSIM, OOBSCHATH NPUYUHBI TOCTHKEHUS WM HEJOCTUKEHUS LIEIH,
HAXOAHUTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

HPEJIMETHBIE PE3YJIbTATDBI

K koHuy oOyueHus B 7 KJjacce oOydaromuiicsi TMOJYYMT CJEAYIOLIUE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia v BBIYUCICHUS

BbinonHATe, coderas yCTHbIE M NMUCBMEHHbIE NPUEMBI, apUPMETHUYECKUE
JEUCTBUA C PAllMOHAIBHBIMU YUCIIAMM.

Haxonuth 3HayeHUsT YUCIOBBIX BBIPAKEHHM, NPUMEHITh pPa3zHOOOpa3HbIE
CHOCOOBI U MPUEMBI BBIUMCICHUSI 3HAYEHUI APOOHBIX BBIPAXKEHHM, COAEpIKAIINX
OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH.

[lepexoauTh OT oAHOW (OpPMBI 3amUCH YKcen K Apyrou (mpeoOpa3oBbIBATh
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B OECKOHEYHYIO JCCATHYHYIO IPOOb).

CpaBHHBATh U YIIOPSA0YMBATH PAL{MOHAJIBHBIE YHCIIA.

OKpyIJIsTh Ynca.

BbINONHATE MPUKUIIKY U OLIEHKY pe3yJibTaTa BIYMCICHUH, OLICHKY 3HaYE€HUI
YHUCJIOBBIX BBIPAXEHUI. BBINOMHATH JEHCTBUSA CO CTENEHSAMH C HATypPaJIbHBIMU
NOKAa3aTENSIMHU.

IIpuMeHATh  NpPU3HAKK  JEIMMOCTH,  pa3jIOKEHHWE Ha  MHOXKUTEIU
HaTypajIbHBIX YHCEIL.

PemaTte MpakTUKO-OPUEHTHUPOBAHHBIE 3aJ]a4M, CBSI3aHHbIE C OTHOLIEHUEM
BEJIUYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, WHTEPHPETHUPOBATH
pe3ynbTaThl PEIICHUs 3aa4 ¢ YYETOM OIPaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHM
paccMaTpuBaeMbIX 0OBEKTOB.

AuredpanyecKkue BbIpaKeHHUs

Hcnonb3oBath anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJMKY, TPUMEHSThH
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuarna.



HaxonuTte 3HaueHHs OyKBEHHBIX BBIPQKEHHUH IPU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BeinmonHATe  mpeoOpa3oBaHMsl  LIEJIOTO  BBIPAXKEHUS B MHOIOWIEH
[PUBEJIEHUEM MOJOOHBIX CIIaraéMbIX, PACKPBITUEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOWIEHa HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOYJICH, MPUMEHSTH (POPMYJIBI KBaJipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCylIecTBIIATh PA3JIOKEHUE MHOTOWICHOB HA MHOYKHUTEIM C IOMOIIBIO
BBIHECEHHS 32 CKOOKM OOIIEr0 MHOXUTENs, TPYIIUPOBKU  CIaraéMsix,
IpUMEHEHUs (OPMYJI COKPAILIEHHOTO YMHOKEHUS.

[TpumensTh mpeoOpa3zoBaHUsI MHOTOUJICHOB ISl PEIICHUS PAa3IMYHBIX 3a7a4
Y3 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcronbs30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU II0KA3aTEISAMU U
peoOpa30BaHusl BbIPAXKECHUI.

YpaBHeHUS 1 HEPABEHCTBA

Pemate nMHENHBIE ypaBHEHUS C OJHOM IEPEMEHHOM, NMPUMEHss MpaBHIIa
nepexoaa OT UCXOJHOIO YPAaBHEHMs K PaBHOCWIBHOMY eMy. 1IpoBepsTh, sBusercs
JIM YHCIIO KOPHEM YPaBHEHUS.

[IpumensaTh rpaduyeckre METOIbl IPU PELICHUH JIUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonbupatrs mnpuMepsl Map 4YHUCEN, SBISIOMIUXCS PEIICHUEM JIMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTU TIpauK JHMHEHHOTrO YypaBHEHUS C
IBYMsI TE€PEMEHHBIMH, MOJIb3YSACh TIpauKOM, MPHUBOIUTH IMPUMEPHI PEIICHUS
YPaBHEHUH.

Pemate cucteMbl IByX JIMHEHMHBIX YPAaBHEHUH C IByMs EPEMEHHBIMU, B TOM
qucie rpauuecKu.

CocTraBisATh M pellaTh JMHEMHOE YpPaBHEHHWE WIH CHUCTEMY JIMHEMHBIX
YPaBHEHUN 1O YCJIOBHUIO 3aJayd, WHTEPHPETHPOBAaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJIyYeHHBIA PE3yNbTaT.

DOYyHKIUU

N300paxaTh Ha KOOpAWHATHYIO MPSMYI0 TOYKY, COOTBETCTBYIOIIHE
3alaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, WHTEPBaJbl, 3aNUCHIBATh YHUCIOBBIC
MIPOMEXKYTKH Ha alNredpandeckoM si3bIKe.

OtMeyaTh B KOOPAMHATHOW TMJIOCKOCTH TOYKH MO 3aJJaHHBIM KOOpJUHATaM,
CTpouTh rpaduku TMHEHHbIX GyHKIMNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (PYHKIHMM W3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsl, pPACCTOSHHWE, LEHA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIBHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHne GpyHKIMU MO 3HAYCHUIO €€ apryMeHTa.



[Tonumates rpaduyeckuil cnocod MpeACTaBICHUS U aHaiu3a WH(OpMaIuu,
M3BJICKATh U MHTEPIPETUPOBATh MH(POpMaIiio 3 rpadiKOB peaIbHBIX TIPOIIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyueHus B 8 KJjacce oOyyaromuics TMOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucia 1 BLIYUCICHUSA

Hcnonbs30BaTh HayaldbHBIE MNPEACTABICHUS O MHOXECTBE JICUCTBHUTEIBHBIX
YUCeN JIsl CPAaBHEHMSI, OKPYTJIICHUS U BBIYUCICHUN, N300pakaTh JICHCTBUTEIHHBIC
YHUCJIa TOYKaMHA Ha KOOPJAWHATHOU MPSMOU.

[IpumeHATh TOHATHE apU(METHUUECKOrO0 KBAAPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHH, UCIIOJB3Ys MPU HEOOXOJUMOCTH KaJbKYJISTOP, BBITOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPKAIIUX KBAJApPAaTHBIE KOPHHU, HCIOIb3Ys
CBOWCTBA KOPHEM.

Ncnonb3oBaTh 3anmucu OOJBIIMX U MaJIbIX YHCE C MOMOIIBIO AECATUYHBIX
npoOeii u creneHelt uucna 10.

AJiredpanyecKue BbIPaKeHHUS

[IpumMeHATP NOHATHE CTENEHWM C UEIbIM  IOKA3aTeJleM, BBIIOJIHATH
npeoOpa3oBaHus BHIPAXKEHUH, COAEPKAIUX CTETICHH C LIETbIM ITOKa3aTeIeM.

BrINONMHATE TOXAECTBEHHBIE MPEOOpa30BaHUS PallMOHAIIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBWJI ICUCTBUN HaJl MHOTOWICHAMH U alre0pandyecKuMu JpoOsMHu.

PackiianpiBaTh KBapaTHBIA TPEXUWIEH HA MHOKUTEIH.

[TpumensaTh mpeobpa3oBaHuUs BHIPAKCHUH JJIS PEIICHUs PAa3INYHbIX 337a4 U3
MAaT€MaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHOM MPAKTUKHU.

YpaBHeHHS U HEPAaBEHCTBA

Pemate nuHENHBbIE, KBaJpaTHbIE YPAaBHEHUS W PalMOHAJIbHBIC YPABHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

[IpoBoauTh MpoOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUU, B
TOM YHUCJIE C IPUMEHEHUEM TpadruecKnx MmpeacTaBieHnil (yCTaHABIUBATh, UMEET
JI1 ypaBHEHUE WJIA CHUCTEMA YPAaBHEHUW PEILICHUS, €CIM HUMEET, TO CKOJBKO, U
npouee).

[lepexoauTh OT CIIOBECHON (POPMYJIHUPOBKH 3a/layu K €€ anredpanyecKkou
MOJEIM C TIOMOIIBK) COCTABJIEHUA YPAaBHEHHsS WIA CHCTEMbl YPaBHEHUHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4 IMOJIYYEHHBIN PE3yJIbTAaT.

[IprMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJII CPaBHEHUS, OILICHKH,

pemaTh JIMHEWHBIE HEPABEHCTBA C OJHOM INMEPEMEHHOW U UX CHUCTEMBI, 1aBaTh
rpaUyecKyr0 WUIIOCTPALMIO MHOXKECTBA PEIICHUN HEpPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.
DyHKUMH



[Tonnmaths U KCIHOJIB30BaTh (DYHKUMOHAJIBHBIE MOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE O003HAYCHUsI), OMpPENEsITh 3HadeHHEe (YHKIUU IO 3HAYCHHUIO
apryMeHTa, ONpPeIeIsATh CBOWCTBA (DYHKIIUU MO €€ rpaduKy.

CtpouTts rpaduku 37eMeHTapHBIX QYHKIUN BUIA:

y=k/x,y =x% y=x%y=|x|, y = VX, ONHCHIBATH CBOWCTBA YHCIOBON
byHkIuu 110 €€ rpaduKy.

K xonmy oOyueHus B 9 KkJjacce OOYy4arOMUNCA TOJTYYUT CIICAYIOIINC
MpeIMEeTHbIC PE3yIbTaThI:

Yucaa v BbIYUCTICHUSA

CpaBHUBaTh U YIOPSAJIOUYMBATH PAallMOHAIBHBIE U HUPPALMOHAIBHBIE YHCIIA.

BemonuaTe apupMmeTnueckue JEHCTBUS C  palMOHAJIbHBIMU YHCIIAMHU,
coueTasi YCTHbIE U IUCbMEHHbIE MPHUEMBI, BBIIOJHATH BBIYMCIEHUS C
UppaloOHaIbHBIMU YHCIIAMHU.

HaxomuTe 3HaueHusi CTeNeHeW ¢ ILeNbIMH I0Ka3aTelsiMu M  KOpHEil,
BBIUMCIISTh 3HAUECHUS YHCIIOBBIX BBIPAXKECHUN.

OKpyrisaTh JI€HCTBUTENBHBIE YHCIA, BBINOJHATH MNPUKUAKY pe3ysbTara
BBIUMCJICHU, OLICHKY YHCIIOBBIX BBIPAXKEHUH.

YpaBHeHUsI 1 HePaBEHCTBA

Pemarp nuHeiHble M KBaJpaTHbIE ypaBHEHUS, YpPaBHEHMs, CBOSIIMECT K
HUM, [IPOCTENIINE TPOOHO-PALIMOHAIBHBIE YPABHEHMUSL.

Pemarb cucteMbl ABYX JIMHEWHBIX ypaBHEHUN C ABYMs IMEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHI, B KOTOPBIX OJJHO YPAaBHEHHUE HE SIBISIETCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3alauM  aireOpauvdeckuM CHOcOOOM € MOMOIIBIO
COCTaBIICHUS YPaBHEHHI T CHCTEMBI JIByX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPAaBHEHWU, B
TOM YHCIIe C TPUMEHEHNEM TrpadUuecKuX MpeACcTaBlIeHUH (yCTaHABIUBATh, HMEET
JM ypaBHEHHE WM CHUCTEMa ypaBHEHUU PEIICHHS, €CId UMEET, TO CKOJIbKO, U
npouee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxarhb
pellleHne HEPaBEHCTB Ha YHUCIIOBOM MPSAMOM, 3alMCHIBaTh PELICHUE C MOMOILBIO
CHUMBOJIOB.

Pemarp cucTeMbl JIMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOLINE KBaJpaTHOE HEPABEHCTBO, H300paxaTh pEIICHHE CUCTEMBI
HEpaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMTUCHIBATH PEIICHUE C IIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA MIPH PEILICHUH PA3IUYHbIX 3a/1a4.

DyHKUMH

Pacno3naBate (QyHKIMM U3yuyeHHBIX BHUIOB. [loKa3bIBaTh CXxeMaTHYECKU

PAacIoIOKEHUE Ha KOOPAMHATHOM MIIOCKOCTH rpadukoB GyHKIME Buaa: Y = KX, Yy



=kx+ b, y=kix,y=ax? + bx +c,y=x%y=1x,y = ||, B 3aBucumoctu ot
3HaYeHUI K0d()PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth 1 HU300pakaTh CXEMATHUUYECKU IpaUKH KBaJpaTHUUHBIX (DyHKLUH,
OINHCHIBAaTh CBOWCTBA KBAaIpaTUUHBIX (QYHKIUI 10 UX rpadukam.

Pacnio3naBaTh kBazpaTHuHy0 (QYHKIUIO 110 (HopMylie, MPUBOIUTE IPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON )XKU3HH, (PU3UKU, TEOMETPHUU.

Yucii0BbIe MOCJIE10BATEJIBHOCTH H NIPOIPEeCCHH

Pacrio3naBaTh apu(METHUYECKYI0 W TE€OMETPUYECKYIO MPOTPEecCUd Npu
Pa3HBIX CTIOCO0aX 3a/IaHMsI.

BoImonHAT,  BBIYMCIACHUS C HWCHOJIB30BaHHMEM (OopMyn n-ro djaeHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIEHOB.

N300paxaTh YJ€HBI IMOCJIEI0BATEIbHOCTH TOYKAMH Ha KOOPJIWHATHOMN
IUIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YMCIOBBIMHU I1OCJIEAO0BATEIBHOCTAMHU, B TOM
YHUCIIE 3a/1a4d U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJSATOPA, HU(POBBIX
TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunuyecTBO YacoB JIeKTPOHHbIE
HauMeHoBaHuUe pa3/iesioB U TeEM u(ppoBbIe
Ne i/ P Konrpoabnbie | IIpakTHuyeckue (1uubp )
NMPorpaMmbI Bcero o0pa3oBartejibHbIE
padoThI padoThI
pecypchbl
1 Yucna 1 BeIUKCIICHUs. PalinoHa bHbIC o5 1 bubmuoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bubmnoreka LIOK
2 A 27 1
ATCOPAHTICCKNE BIPAXCHHA https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 v 20 1
DABHCHIA 1 HEpapencTsa https://m.edso0.ru/7f415b90
bubmuorexa [JOK
4 K . @ 24 1
OOPAMHATS! 1 rpagHKH. PyHKIH https://m.edso0.ru/7f415b90
bubmuorexa [JOK
> Hosropenne n 0boOmerHe 6 . https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 5 0
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8 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne n/m P Konrpoabusie | IIpakruyeckue (1tup )
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTsbI padoThbI
pecypchbl
Bu6mmoreka [IOK
1 q .K 1
ucia v BeuucieHus. KBagparHeie KOpHU 5 httos://m.edsoo.ru/7f417af8
5 Yucna u Berauciieauss. CTEIeHb ¢ 1eIbIM 7 bubmuorexa [JOK
MoKa3aTesieM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BIPaKECHHUS. 5 1 bubnuorexa [JOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKie BIPaKEHHS. 15 1 bubnuoreka LIOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHcTBa. KBanpatHbie 15 1 bu6nunoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHcTBa. CHCTEMBI 13 bu6nmnoreka [IOK
YPaBHEHH https://m.edsoo.ru/7f417af8
bu6nmmoreka [IOK
7 .H 12 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
bu6nmmoreka [IOK
8 O . 5
YHKUHH. OCHOBHBIE HOHATHS https://m.edsoo.ru/7f417af8
bu6nmmoreka [IOK
9 O 4 9
yHKUH. THCAOBLIC PyHKLIH https://m.edsoo.ru/7f417af8
Bbu6nmuoreka [JOK
10 II 600 6 2
OBTOPEHHE 7 OOOLCHYE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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9 KUIIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/m P Kontpoabsnsie | IlpakTndeckue (icpp )
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchbl
1 Uucna u Berurcienus. JleicTBUTEIbHbIE 9 bubmmoreka [IOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHMUS C 14 1 bubnnoreka [IOK
OJHOU epeMEHHOM https://m.edsoo.ru/7f419d08
3 YpaBHenus u HepaBeHcTBa. CUCTEMBI 14 1 bubnnoreka [IOK
YPaBHEHUI https://m.edsoo.ru/7f419d08
bubnnorexa [JOK
4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 https://m.edso00.ru/7f419d08
bubnuoreka [JOK
5 o 16 1
Y https://m.edsoo.ru/7f419d08
bu6nmmoteka [IOK
6 YucioBbBIE TTOCIIEN0BATEILHOCTH 15 1 httos://m.eds00.ru/7£419d08
[ToBTOpEeHnue, 06001IeHNE, CUCTEMATU3AIUS bubnnorexa [IOK
7 . 18 1
3HaHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
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HOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoanuectBo 1yacoB DJIeKTPOHHbIE
ara uugpoBbIie
Ne n/m Tema ypoka Kourpoabsusie | IlpakTuyeckue A p
Bcero u3yueHHus1 | oOpa3oBaTe/ibHbIe
padoThI padoThI
pecypchbl
bubnnorexa [JOK
1 [TonsiTHE panoHaNBbHOIO YKCIIa 1
https://m.edsoo.ru/7f4211de
5 Apudmerndeckue nericTBUS C 1 bubmmoreka [IOK
palMOHATBHBIMU YU CIAMH https://m.edsoo.ru/7f4211de
3 ApudmeTndeckue NeHCTBUS C 1 bubnnoreka [IOK
palMOHATBHBIMU YU CIAMHU https://m.edsoo.ru/7f4211de
4 ApudmeTndeckne NeHCTBUS C 1 bubnnoreka [IOK
palMOHAIBHBIMHU YUCJIaMHU https://m.edsoo.ru/7f4211de
5 ApudmeTrnueckue 1eHCTBUS C 1 bubnnoreka [IOK
pPalMOHAIIBHBIMHU YUCIIaMU https://m.edsoo.ru/7f4211de
6 ApudmeTrnueckue IeHCTBUS C 1 bubnnoreka [IOK
PalMOHAIIBHBIMHU YUCIIaMU https://m.edsoo.ru/7f4211de
7 CpaBHeHue, ynopsii0uuBaHue 1 bubnuorexa [LIOK
PAalMOHAJIBHBIX YUCEI https://m.edsoo.ru/7f4211de
8 CpaBHeHue, ynopsiouuBaHNe 1 bubnnoreka [IOK
PAalMOHAJIBHBIX YUCEI https://m.edsoo.ru/7f4211de
9 CpaBHeHue, ynopsg0uuBaHNe 1 bubnnoreka [IOK
palMOHAJIBHBIX YUCET https://m.edsoo.ru/7f4211de
10 CreneHs ¢ HaTypalbHBIM 1 bubnuoteka [IOK
IoKa3arejieM https://m.edsoo.ru/7f4211de
11 Crenensb ¢ HaTypaJbHbIM 1 bubmuoreka [LIOK



https://m.edsoo.ru/7f4211de
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[IOKa3aTeieM https://m.edso0.ru/7f421382
12 CreneHs ¢ HaTypalbHBIM bubnnoreka [IOK
[IOKa3aTeIeM https://m.edsoo.ru/7f42154e
13 CreneHs ¢ HaTypalbHBIM bubanoreka [IOK
[IOKa3aTeieM https://m.edsoo.ru/7f4218be
14 CrerneHb ¢ HaTypalbHBIM bu6mmoteka LIOK
[IOKa3aTeaeM https://m.edsoo.ru/7f4218be
15 Pemienne ocHOBHBIX 3a/1a4 Ha ApooOH, bubmmoreka [IOK
IIPOLICHTHI U3 PealbHOU IPAKTUKHU https://m.edsoo.ru/7f4218be
16 Pemienne ocHOBHBIX 3a/1a4 Ha Apo0OH, bu6nmoreka [IOK
IIPOLICHTHI U3 PEalbHOU NIPAKTUKHU https://m.edsoo.ru/7f4218be
17 Pemienne ocHOBHBIX 3a/1a4 Ha Apo0OH, bu6nmorexka [IOK
IIPOLICHTHI U3 PealbHON NIPAKTUKHU https://m.edsoo.ru/7f4218be
18 Pemienne ocHOBHBIX 3a/1a4 Ha Apo0OH, bu6nmmorexka LIOK
MIPOIEHTHI U3 PEAIbHOU MPAKTUKHU https://m.edsoo.ru/7f4218be
19 [Ipu3Haku 1eIMMOCTH, Pa3JIOKEHUS bubnnoreka [IOK
Ha MHOKHUTEJIN HATYPAJIbHBIX YUCEIl https://m.edsoo.ru/7f4218be
20 [Ipu3Haky 1eIuMOCTH, pa3IOKEHUS bubnuoreka [LIOK
Ha MHOKHUTEJIN HATYPAJIbHBIX YUCEIl https://m.edsoo.ru/7f4218be
21 Peanbuble 3aBucumoctu. [Ipsmas u bubnnorexa [IOK
oOpaTHas MpONOPIUOHATBHOCTH https://m.edsoo.ru/7f4218be
29 Peanbuble 3aBucumoctu. [Ipsmas u bubnuoreka [LIOK
oOpaTrHas MpONOPIUOHATBHOCTH https://m.edsoo.ru/7f4218be
93 Peanbnble 3aBucumoctu. [Ipsmas u bubnnorexa [IOK
oOpaTHasi MPONOPLHOHATBHOCTH https://m.edsoo.ru/7f4218be
o4 Peanbuble 3aBucumoctu. [psimas u bu6muoreka [IOK
oOpaTrHas MPONOPIHUOHATBHOCTH https://m.edsoo.ru/7f4218be
25 KonTponbhas pabota 1o reme bu6muoreka [IOK
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"PamunonanpHbIe ynucia"

https://m.edsoo.ru/7f4218be

26 BbykBeHHbIE BbIpaXKeHUS bubmmorexa [IOK
Y P https://m.edsoo.ru/7f41feec
bubnnorexa [JOK
27 o
OPMYIIH! https://m.edsoo.ru/7f41feec
bubnnorexa [JOK
28 o
OPMYIIH https://m.edsoo.ru/7f41feec
IIepemennsble. JlonmycTuMbIe 3HAUCHUS bubmmoreka [IOK
29
IIEPEMEHHBIX https://m.edsoo.ru/7f41feec
[IpeoOpazoBanre OYKBEHHBIX
30 BI)I: a)KI;HI/Iﬁ ack zline CKOOOK 1 bubmmorexa [IOK
P > PACKD https://m.edsoo.ru/7f41fafa
MpUBEICHNE TOJOOHBIX CIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX
31 BLII) a)KIZHI/Iﬁ acK ZII;He CKOOOK 1 bubmorexa HOK
P > PackD https://m.edso0.ru/7f41fd70
MIPUBEICHUE MTOI00HBIX ClIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX bubnnoreka [IOK
32 BBIpa)KEHUI, paCKpbITHE CKOOOK U https://m.edsoo.ru/7f41fd70
MIPHUBEICHNE TIOJJOOHBIX CIAraeMbIX
[TpeoOpazoBanre OYKBEHHBIX bubnnorexa [IOK
33 BBIpa)KEHUH, pacKpbITHE CKOOOK U https://m.edsoo.ru/7f41fd70
MpUBEICHNE MTO00HBIX ClIaraeMbIX
34 CBoiiCcTBa CTENIEHU C HATYPATbHBIM bubmuoreka [JOK
IIOKa3areyeM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHN C HaTypaJIbHBIM bubnnorexa [IOK
IoKa3arejieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnuoteka [IOK
MOKa3aTeNeM https://m.edsoo.ru/7f4218be
37 MHoTrouIeHBI bubmuoteka [IOK
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https://m.edsoo.ru/7f42276e

bubmmoreka [JOK
38 Muorouneri https://m.edsoc?ru/?f422930
39 CnoxeHue, BBIYUTaHUE, YMHOXKEHUE bu6mmoteka [IOK
MHOI'OUYJIEHOB https://m.edsoo.ru/7f422af2
40 CroxeHue, BBIYUTaHUE, YMHOKEHHUE bubnnorexa [JOK
MHOT'O4YJICHOB https://m.edsoo.ru/7f422cc8
A1 CnoxeHue, BBIYUTaHUE, YMHOXKEHUE bu6mmoteka [IOK
MHOT'O4YJIEHOB https://m.edsoo.ru/7f422fca
42 CrnoxeHue, BBIYUTaHUE, YMHOXKEHUE bubnnorexa [JOK
MHOTOWICHOB https://m.edso0.ru/7f423182
43 DopMyIBl COKPAIIEHHOTO YMHOKEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f42432a
44 DopMyIbl COKPAIIEHHOTO YMHOKEHUS bubmorexa HOK
https://m.edsoo.ru/7f42464a
45 DopMyIbl COKPAIIEHHOTO YMHOKEHUS bubmorexa HOK
https://m.edsoo.ru/7f424c12
46 @opMyIbl COKPAIEHHOTO YMHOKEHUS bubmorexa HOK
https://m.edsoo.ru/7f424fd2
47 @opMyIbl COKPAIIEHHOTO YMHOKEHUS bubmorexa HOK
https://m.edso0.ru/7f4251d0
48 Pa3noxxeHre MHOTO4JI€HOB Ha bu6nmmoreka [IOK
MHOXUTEIN https://m.edso0.ru/7f423312
49 PaznoxxeHre MHOTOUYJIEHOB HA bu6mmotexka I[IOK
MHOKHUTEIN https://m.edso0.ru/7f4237fe
50 PaznoxxeHre MHOTOUYJIEHOB Ha but6mmoreka [JOK
MHOXHUTEIN https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOTO4JIEHOB Ha
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MHOZKHTCIN

59 KonTponpHas pabora mo Teme bubmmoreka [IOK
"AnreOpanyeckue BbIpaKeHH " https://m.edsoo.ru/7f41fd70
YpaBHeHue, npaBuia bubmmoreka [IOK
53 npeoOpa3oBaHusl ypaBHEHHS, https://m.edsoo.ru/7f41fd70
PaBHOCHUIILHOCTb YPaBHEHUI
JIuHeitHOEe ypaBHEHUE C OJHOM bubmmoreka [IOK
o4 IIEPEMEHHOM, pelIeHHNE IMHEHHBIX https://m.edsoo.ru/7f41fd70
YpaBHEHUI
JInHeitHoe ypaBHEHHUE C OTHOM
55 IIEPEMEHHOM, peleHHne IMHEHHBIX bubmmorexa [IOK
. https://m.edsoo.ru/7f420482
ypaBHEHHIA
JIuHeitHoe ypaBHEHUE C OJTHOM
. . bubmmoreka [IOK
56 NEPEMEHHOM, pelIeHne JIMHEHHBIX
. https://m.edsoo.ru/7f420482
ypaBHEHHIA
57 Pemienue 3a1a4 ¢ HOMOIIBIO bubnuoreka [JOK
YPaBHEHH https://m.edsoo.ru/7f42064e
58 Pemenwne 3aga4 ¢ moMOIIbIO bu6mmotexka [IOK
YPaBHEHHUU https://m.edso0.ru/7f420806
59 Penrenne 3ama4 ¢ HOMOIIBIO bu6nmmorexka [IOK
YpaBHEHUI https://m.edso0.ru/7f4209a0
60 Penrenue 3a1a4 ¢ 1oMOIIBIO bu6mmotexka I[IOK
YPaBHEHUM https://m.edsoo.ru/7f420e6e
61 JIunelinoe ypaBHEHHE C ABYMS bubnnorexa [IOK
NEPEMEHHBIMU U ero rpaduk https://m.edsoo.ru/7f427c32
62 JIunelinoe ypaBHEHHE C ABYMS bu6muoreka [IOK
NEPEMEHHBIMU U ero rpaduk https://m.edsoo.ru/7f427e8a
63 Cuctema IByX JIMHEWHBIX YpaBHEHHUI bubnuoteka [IOK
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C ABYM: IICPEMCHHBIMU

https://m.edsoo.ru/7f42836¢

64 Cucrema qBYX JIMHEUHBIX YpPaBHEHUIN bubmmoreka [IOK
C ABYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f4284de
65 Cucrema JBYX JIMHEUHBIX YpPaBHEHU I bubmmoreka [IOK
C ABYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f4284de
66 Cucrema qBYX JIMHEUHBIX YpPaBHEHU I bubmmoreka [IOK
C ABYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f4284de
. bubmmoreka [IOK
67 Pemenne cucrem ypaBHeHUI
https://m.edsoo.ru/7f4284de
. bubnuorexa [JOK
68 Pemenue cucreM ypaBHeHUN
https://m.edsoo.ru/7f42865a
. bubmmoreka [IOK
69 Pemenune cucrem ypaBHeHUIH
https://m.edsoo.ru/7f4287d6
. bubnuorexa [JOK
70 Pemenue cucreM ypaBHeHU
https://m.edsoo.ru/7f42865a
. bubmmoreka [JOK
71 Pewenne cucrem ypaBHeHH
https://m.edsoo.ru/7f42865a
79 KonTponbHnas paboTa no reme bubnuoreka [LIOK
"JIuHeliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
. bubmuoreka [JOK
73 KoopannaTa Toukn Ha npsmMoit
https://m.edsoo.ru/7f41de76
bu6mmotexka I[IOK
74 Hucnossle npomMe
HICTTOBBIC HIPOMERYTIEH https://m.edsoo.ru/7f41dff2
75 YucnoBble MPOMEXYTKN bubmmorexa [IOK
https://m.edsoo.ru/7f42865a
76 PaccrosiHne Mexny IByMsI TOUKaMH bubmuotexa [LIOK
KOOPAWHATHOW MPSIMO https://m.edsoo.ru/7f42865a
77 Paccrosinne Mexay n1ByMsi TOUKaMu bubnmnoreka [IOK
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KOOPJMHATHOU IIPSIMOU

https://m.edsoo.ru/7f42865a

78 [IpssmoyronbpHas cucremMa KOOpAUHAT bubnuorexa [IOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssmoyronbpHas cucremMa KOOpAUHAT bubnnorexa [LIOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKOB, 3aTaHHBIX bu6mmoteka [LIOK
dbopmymnamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKOB, 3aJTaHHBIX bubnuorexa [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Ipumepsl rpaduKoB, 3a1laHHBIX bu6mmoteka [LIOK
dbopmynamu https://m.edsoo.ru/7f41ed80
83 Urenue rpauKoB pearbHbIX bubnuorexa LIOK
3aBHCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpaduKoB pearbHbIX bubnuorexa [LIOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ed80
bubnuorexa [JOK
85 IT
OHATHE (yHKLLIH https://m.edsoo.ru/7f41ef06
86 I'paduk pyHKIIIH
bu6mmotexka I[IOK
87 Caoii i
BOHCTBa QyHiLil https://m.edso0.ru/7f41f078
. . bubmuoreka [JOK
88 C
BOHCTBa QyHiLil https://m.edsoo.ru/7f41f1fe
. bubmuorexa [JOK
89 J
HHCHHAs pyHKLHS https://m.edsoo.ru/7f427282
. bubnuoteka [IOK
90 J
HHcHHas pyHKuHs https://m.edsoo.ru/7f427412
01 [Toctpoenue rpaduka mTuHEHHOM bu6muoreka [IOK

byHKIUN

https://m.edsoo.ru/7f426d1e
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https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ed80
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92 [octpoenue rpaduka TUHEHHOM bu6mmotexa LIOK
byHKIIH https://m.edsoo.ru/7f41f50a
bubnnorexa [IOK
T =
% pacpuk pysicrtt y =|x| https://m.edso0.ru/741f50a
bubnnorexa [JOK
94 r =
pacpic gyt y =] https://m.edso0.ru/741f50a
KontpomnbHas padora 1mo reme
95 "Koopaunats! u rpaduxu. @yHkimn" bubmmoreka [IOK
/ Beepoccuiickast IpoBepodHast https://m.edsoo.ru/7f41f50a
pabora
HtoroBas koHTpoINbHas paboTa / bubmmoreka [JOK
96 .
Bcepoccutiickas npoBepoyHas pabota https://m.edsoo.ru/7f429c6¢c
[ToBTOpEHNE OCHOBHBIX IMOHSATUI H
97 METOJIOB Kypca 7 Ki1acca, 0000eHue bubmorexa HOK
OB 1P ’ https://m.edso0.ru/7f429c6¢
3HAHUHN
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
98 METOJIOB Kypca 7 Kiacca, 0000eHme bubmorexa [IOK
y ’ https:/m.eds00.ru/7f429f32
3HaHUH
[ToBTOpEeHUE OCHO 0 7
9 | werotonkypea kraccs, obobierc buGmorera LIOK
HOBIEYP ’ B https://m.edso0.ru/7f42a0e0
3HAHUH
[ToBTOpEHNE OCHOBHBIX IOHIATHN U
100 METOJIOB Kypca 7 Kiacca, 0000IIeHme bubmorexa [TOK
AOBIYP ’ - https://m.edso0.ru/7f42a0e0
3HAHUH
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
101 METOJIOB Kypca 7 Kiiacca, 00001eHne bubmorexa [OK
OBy ’ https://m.edsoo.ru/7f42a27a
3HAHUI
102 [ToBTOpEHNE OCHOBHBIX OHATUN U bu6muoreka [IOK



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
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https://m.edsoo.ru/7f42a27a

METOJIOB Kypca 7 Ki1acca, 0000IeHme
3HAHUU

https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102



https://m.edsoo.ru/7f42a900

8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
ara uudposbie
Nen/m | Tema ypoka Konrtposnbubie | IIpakTudeckue A p
Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
1 KBanparusiii kopeHb U3 uncia 1 bubmorexa HOK
P p https://m.edsoo.ru/7f42d452
bubnnorexa [JOK
2 o e 00 aIMOHAIILHO cie 1
T VIPPALIHOHATLHOM HHE https://m.edsoo.ru/7f42eaaa
3 JecaTnynbie TpUOINKEHUS 1 bubmmoreka [IOK
MUPPALMOHAIIBHBIX YUCEI https://m.edsoo.ru/7f42d452
4 JlecsiTuunble NpUOINKEHUS 1 bu6mmoteka [LIOK
HMppalOHAJIBHBIX YUCET https://m.edsoo.ru/7f42d452
. bubmmoreka [JOK
3) elc e e yncia 1
JlefcTBRTENEHEIC THCT https://m.edsoo.ru/7f42d452
6 CpaBHeHHE IEHCTBUTEIIBHBIX YHCETT 1 bubmorexa [TOK
P https://m.edsoo.ru/7f42d452
7 CpaBHeHHe NEHCTBUTENLHBIX YHCET 1 bubmorexa LHOK
P https://m.edsoo.ru/7f42d452
8 Apudmernueckuit KBaapaTHBIN 1 bubnnoreka [IOK
KOpPEHb https://m.eds00.ru/7f42d452
bu6mmoteka I[IOK
9 VYpaBHeHue Buaa X2 = a 1
PapHeHie B https://m.edsoo.ru/7f42d452
10 CroiicTBa apu(hMEeTUIECKIX 1 bubnmnoreka [IOK
KBaJPaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
11 CgoiicTBa apu(hMEeTUIECKIX 1 bubnmnoreka [IOK
KBaJPaTHBIX KOPHEN https://m.edsoo.ru/7f42d862



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d452
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https://m.edsoo.ru/7f42d862

[IpeobpazoBanue YMCIOBBIX

bubnuorexa [IOK

12 aKEHMH, coleprKa
BHIPANCCHTHH, CONCPRAMX https://m.eds00.ru/742dd26
KBaJpaTHBIC KOPHU
[IpeobpazoBanue YUCIOBBIX
13 BBRIPAXKEHUI, COIEPIKAIIINX bubmorexa LOK
P » COACPIKAILL https://m.eds00.ru/7f42ded4
KBaJpaTHBIE KOPHHU
IIpeoOpa3oBaHue YHUCIOBBIX
14 BLII) a)KIZDHI/Iﬁ coaeprKaImx bubmorexa LOK
P » CoMepaalll https://m.eds00.ru/7f42e0be
KBaJIpaTHBIC KOPHU
IIpeoOpasoBaHue YHUCIOBBIX
15 BI)Iz a)Klz:HI/H‘/'I coepKaIux buGmorexa LHOK
P » coleprail https://m.edsoo.ru/7f42e262
KBaJIpaTHBIC KOPHU
16 CreneHs ¢ 1eJIBIM IT0Ka3aTeaeM bubmorexa LHOK
https://m.edsoo.ru/7f4354a4
CranjaprHas 3amuch yucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (OT IEMEHTaPHBIX YaCTHUIL J10 bubnnorexa [IOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTETTLHOCTH TIPOIIECCOB B
OKPYKaroIIeM MUPE
18 CBOIICTBA CTETIEHH C TIETBIM bubnnoreka [IOK
ToKa3aTrejieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTETICHH C IIEITBIM bubnuorexa [JOK
ToKa3aTrejieM https://m.edsoo.ru/7f435648
20 CBoiiCcTBa CTEIIEHH C LIEJIBIM but6mmoreka [JOK
ToKa3aTejieM https://m.edsoo.ru/7f435648
21 CBOMCTBA CTENEHN C IIETBIM bu6nmnoreka [IOK

Imoxasarejiem

https://m.edsoo.ru/7f43599a



https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a

29 CBolicTBa CTETICHHU C IIEJTBIM bu6mmoteka [IOK
IIOKa3areyeM https://m.edsoo.ru/7f435ed6
N bubmmoreka [IOK
23 KeazpaTHeiit Tpexiten https://m.eds00.ru/7f435ed6
N bubmmoreka [IOK
24 Kpaznparuii Tpéxer https://m.edsoo.ru/7f435ed6
o5 Pa3noxenune KkBagpaTHOro TpEXUWIeHA bubmmoreka [IOK
Ha MHOXKHUTEIN https://m.edsoo.ru/7f42fd38
26 Pa3znosxenne kBagpaTHOrO TpEXUIEHA bubnuoreka LIOK
Ha MHOXKHUTEIN https://m.edsoo.ru/7f42fd38
K 0
. £ IZ)HTpOJ'IBHaSI paboTta 1(1:0 TeMam BuGmorexa LIOK
BaﬂpaTHbie KOPHH. LTCHCHH. https://m.edsoo.ru/7f42ec80
KBanpathsiii Tpexusnen"
bubnnorexa [JOK
28 Adtrebparriecicas Apode https://m.edso0.ru/7f430382
I
et P https://m.edsoo.ru/7f435ed6
BBIpa)KEHUS
“ Honyctumplie 3HatéeHHs1 MIEPEMEHHBIX, BuGmiorexa LIOK
BXOIIIIHR B airebpanteciae https://m.edsoo.ru/7f435ed6
BBIpaKCHUS
31 OcHOBHOE CBOMCTBO anreOpandeckoi bubnnoreka [IOK
npobu https://m.edsoo.ru/7f4308e6
. bubmuoreka [JOK
32 Coxpateriite Apodeit https://m.edsoo.ru/7f430a8a
. bubnuoteka [IOK
33 Coxpauerne apobeit https://m.edsoo.ru/7f430f44
34 Coxpatienue apooeit bubmuoreka [LIOK



https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44

https://m.edsoo.ru/7f430f44

35 CnoxeHue, BBIYUTaHUE, YMHOXKEHUE bu6mmoteka [IOK
U JICTICHUE anreOpandecKux apooeit https://m.edsoo.ru/7f43128c
36 CnoxeHue, BBIYUTaHUE, YMHOXKEHHUE bu6mmoreka [IOK
U JIeJIeHUE anreOpandeckux apooei https://m.edsoo.ru/7f4315c0
37 CnoxeHue, BBIYUTaHUE, YMHOXKEHHUE bubnnorexa [JOK
U JITICHUE anreOpandecKkux apooeit https://m.edsoo.ru/7f4318c2
38 CnoxeHue, BBIYUTaHUE, YMHOXKEHUE bu6mmoteka [IOK
U JIeJieHUe anredpanyeckux 1pooeit https://m.edsoo.ru/7f431a20
39 [IpeobpazoBanue BhIpaxeHUH, bubnnoreka [IOK
coJIepXKaIIuXx aliredpanyeckue Apoou https://m.edsoo.ru/7f43259¢c
40 [IpeoOpa3zoBanue BhIpaKEHUH, bubmmoreka [JOK
CoJIepXKaIluX aireOpandeckue Apoou https://m.edsoo.ru/7f432736
41 [IpeoOpa3zoBaHue BhIpaXKEHUH, bubnnoreka [IOK
CoJIepXKaIluX aireOpandeckue Apoou https://m.edsoo.ru/7f432736
42 KoHTtposbHas pabora 1o reme bubmmoreka [IOK
"AnreOpanyeckas JpoOp" https://m.edso0.ru/7f431d36
bubmuoreka [JOK
43 Kpazpatiioe ypasiieiiie https://m.edso;-.lruﬂf42ee1a
44 HenonHoe kBagpaTHOE ypaBHEHHE bubmmorexa HOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHOE ypaBHEHHE brbsmorexa HOK
https://m.edsoo.ru/7f42eela
16 dopMyna KOpHEN KBaAPATHOIO bubnuorexa [LIOK
YPaBHEHHUS https://m.edso0.ru/7f42f158
47 ®dopmyia KOpHEH KBapaTHOTO bubmuorexa LIOK
YpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 ®dopmyna KOpHEH KBaAPaTHOTO bubnuoteka [IOK



https://m.edsoo.ru/7f430f44
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https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6

yYpaBHEHHSI https://m.edsoo.ru/7f42f5a4
bubnnorexa [JOK
49 Teopewa Bitera https://m.edsoo.ru/7f42fef0
bubnnorexa [JOK

>0 Teopena Buera https://m.eds00.ru/7£430076

51 Pemenue ypaBHEeHUH, CBOISAIINXCS K bubmmoreka [JOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542

59 Pewienne ypaBHEeHH, CBOASIINXCSA K bubnuoreka [IOK
KBaJPAaTHBIM https://m.edsoo.ru/7f43c3d0

53 [Ipocreiimme npoOHO-panOHATHLHBIE bu6mmoteka LIOK
YPaBHEHHUS https://m.edsoo.ru/7f4328c6

54 [Ipocreiimme npoOHO-panOHATHLHBIE bubnuoreka LIOK
YPaBHEHHUS https://m.edsoo.ru/7f432b6e

55 Pentenune TeKCTOBBIX 3a7a4 C bubnuoreka [JOK
MTOMOILIbIO KBaJAPATHBIX YPABHEHUI https://m.edsoo.ru/7f42f75c

56 Perienue TeKCTOBBIX 3a7a4 C bubnuoreka [JOK
ITOMOIIBIO KBAAPATHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f8f6

57 KonTponbHas pabora no reme bubnnorexa [IOK
"KBanpatHble ypaBHeHuUs" https://m.edso0.ru/7f4301f2
JIuneliHOe ypaBHEHHE C IBYMS

58 NepEeMEHHBIMH, €ro rpauk, bubnuoreka [LIOK
[IPUMEPBI PELLICHUS YPABHEHUN B https://m.edsoo.ru/7f4301f2
LENbIX YhCcIax
JIuneliHOe ypaBHEHHE C IBYMS

59 NEepEMEHHBIMH, €ro rpauk, bubmuorexa LIOK
[IPUMEPBI PELLICHUS YPABHEHUN B https://m.edsoo.ru/7f4301f2
LENbIX YhCcIax

60 JIuneitHOe ypaBHEHHE C ABYMS bubmuoreka [LIOK



https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
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https://m.edsoo.ru/7f4328c6
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NEpPEMEHHBIMH, €T0 rpaduk,
IPUMEPBI pEIIeHNUs] YypaBHEHHH B
IEeIIBIX YHCIax

https://m.edsoo.ru/7f4301f2

61 Pemenue cucreM qByX JTMHEWHBIX bubnuoreka [JOK
ypaBHEHUH C ABYMs IEPEMEHHBIMU https://m.edsoo.ru/7f4301f2
62 Pemenue cucrem aAByX JIMHEHHBIX bubmmoteka [LIOK
YpaBHEHUH C ABYMS IEPEMEHHBIMU https://m.edsoo.ru/7f4301f2
63 Pewenne cucreM IByX JIMHEUHBIX bubnnorexa [LIOK
YpaBHEHUH C ABYMS IEPEMEHHBIMU https://m.edsoo.ru/7f4301f2
[Ipumeps! penieHus: cuctem bu6mmoteka LIOK
64 HEJIMHENHBIX YPaBHEHUH C IBYMsI https://m.edsoo.ru/7f43d6d6
HepeMEHHBIMU
[IpuMmepsl perieHus cucrem bu6mmoteka LIOK
65 HEJIMHENHBIX YPaBHEHUH C IBYMsI https://m.edsoo.ru/7f43d6d6
HepeMEHHBIMU
I'paduueckas unTeprperanus
66 YpaBHEHUS C IBYMS IEPEMEHHBIMU U bubnnorexa [IOK
CHUCTEM JIMHENHBIX YPaBHEHUH C https://m.edsoo.ru/7f43d6d6
JBYMsI IEPEMEHHBIMU
I'padmnueckas unTepripeTanys
67 YpaBHEHUS C IBYMS IEPEMEHHBIMU U bubnnorexa [IOK
CHUCTEM JIMHENHBIX YPaBHEHUH C https://m.edsoo.ru/7f43d6d6
JBYMsI IEPEMEHHBIMU
Pemenue TekcToOBBIX 3a/1a4 ¢ bubmuorexa [JOK
68 .
ITOMOIIBIO CHCTEM YPaBHEHUN https://m.edsoo.ru/7f43d6d6
69 Pemenne TeKCTOBBIX 3a7a4 C bu6nunorexa [IOK
MTOMOIIBIO CHCTEM YPaBHEHUU https://m.edsoo.ru/7f43d6d6
70 Penienne TeKCTOBBIX 3a7a4 ¢ bu6nmnoreka [IOK



https://m.edsoo.ru/7f4301f2
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IIOMOILBIO CUCTEM ypaBHEHUH

https://m.edsoo.ru/7f43d6d6

YHucnoBble HEPABEHCTBA U UX

bu6mmoreka [IOK

71
CBOMCTBA https://m.edsoo.ru/7f43d6d6
79 Hucnossle HEPABEHCTBA U UX
CBOICTBa
73 HepaBeHCTBO ¢ 0/1HO# NIepeMeHHON bubmmorexa [IOK
P P https://m.eds00.ru/7f43d6d6
74 JInHeHbIE HEpaBEHCTBA C OHOM bubnnoreka [IOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42c692
75 Jlunelinbie HepaBEHCTBA C OHOU bubmmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIvHeiHbIe HEpaBEHCTBA C OJHOM bubnnoreka [IOK
IIEPEMEHHOM U UX PEIICHHE https://m.edso0.ru/7f43d6d6
77 CucTembl JIMHENHBIX HEPABEHCTB C bubnnoreka [IOK
OJHOM MEPEMEHHON U UX PEILICHUE https://m.edsoo.ru/7f42cb88
78 CucreMbl TMHEWHBIX HEPABEHCTB C bu6mmoteka [LIOK
OJIHOU IIEPEMEHHOMN U UX PELICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHEWHBIX HEPAaBEHCTB C bubnnorexa [IOK
OJIHOU NIEPEMEHHOMN U UX PELICHUE https://m.edsoo.ru/7f43d6d6
N3obpaxenue penieHus TMHEHHOTO
bu6mmotexka I[IOK
80 HEpaBEHCTBA U UX CHCTEM Ha
. N https://m.edsoo.ru/7f42c%e4
YHCIIOBOM MpsIMOi
N300pakeHue pereHus JIMHEHHOro
81 HEPABEHCTBA U UX CUCTEM Ha brbsmorexa HOK
P . . https://m.edsoo.ru/7f42c9e4
YHUCIIOBOM MPsIMOI
82 KontponbHas pabora no Temam bu6mmoreka [IOK
"Hepasenctsa. Cuctemsl ypaBHeHUI" https://m.edsoo.ru/7f43d6d6
83 [Tonsitne hyHKITMN bubnuoteka [IOK
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https://m.edsoo.ru/7f433c12

84 OO6nactb onpeiesICHUs: © MHOKECTBO bubnuoreka [JOK
3HaYeHUN PYHKIUU https://m.edsoo.ru/7f433d84
bubnnorexa [JOK
85 C 0 i
HOCOOBI 3a a1 GyHKLH https://m.eds00.ru/7f433d84
bu6mmoteka [IOK
86 r
pacpuic pynicuii https://m.edsoo.ru/7f433d84
87 CoiicTBa (yHKINHU, UX bubnnoreka [IOK
oToOpaxeHue Ha rpaduke https://m.edsoo.ru/7f433d84
88 UreHue 1 IOCTpOCHUE TpadUKOB bubnuoreka LIOK
GyHKIHI https://m.edsoo.ru/7f433d84
[Tpumeps! rpadukoB QyHKIIMIA, bubnnoreka [IOK
89
OTpaXkarolUX peaIbHbIC TPOIIECChI https://m.edsoo.ru/7f433d84
DyHK s
0 | s o
PATHYIO HPOTIOPH https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX rpaduku
bu6mmotexka I[IOK
91 r 0
HrepooTa https://m.edsoo.ru/7f433d84
bu6mmotexka I[IOK
92 r 0
HrepooTa https://m.edsoo.ru/7f4343e2
bu6mmotexka I[IOK
93 r =x?
pacpikc Gyt y https://m.edso0.ru/7f434572
Oyarmum y =X2, y= X3, y=VYx, y=
94 |x|'y? a(pw:acmey emeH)I/de ’ bubmioreia LIOK
- TP . p . https://m.edsoo.ru/7f434d38
YpaBHEHUU U CHCTEM YpaBHEHU
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
but6mmoreka [JOK
95 METOJIOB KypCOB 7 M 8 KIIaCCOB,

060611enue 3nanwuii / Becepoccuiickas

https://m.edsoo.ru/7f4371aa
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npoBepoyHas paboTta

9% Wrorosast koHTpOJIBbHAS paboTa / 1 bubnuorexa [IOK
Bcepoccuiickas npoBepounas pabota https://m.edsoo.ru/7f434eb4
IToBTOpEeHuUE OCHO 0] 7|

o7 eroston ypeon 7 1 § xiaceon, . Bubnorexa LIOK

OB KYpEOB 7 1 : https://m.eds00.ru/7f433d84
00001IEHNE 3HAHNI
IToBTOpEHUE OCHO 0] 7|
o8 eroston ypeon 7 1 § xiaceon, . Bubnoresa LIOK
AOB KYpeos 7 ¥ : https://m.eds00.ru/7f43736¢
0000111eH1Ee 3HAHNI
IToBTOpEHME OCHOBHBIX MOHATHI U
99 METOJIOB KypCcOB 7 U 8 K1accoB 1 Bubmuorexa IJOK
AOB KYP . ’ https://m.edsoo.ru/7f437510
000011IeH1E 3HAHUI
IToBTOpEHME OCHOBHBIX MOHATHI U
100 METOJIOB KypCcOB 7 U 8 K1accoB 1 Bubmiorexa LIOK
P . ’ https://m.edsoo.ru/7f4376b4
000011IeH1E 3HAHUI
IToBTOpEHME OCHOBHBIX MOHATUNA U
101 METOJIOB KYPCOB 7 M 8 KJIaCCOB 1 Bubmaorexa [IOK
P . ’ https://m.edsoo.ru/7f436b88
00001IeHne 3HAHUI
IToBTOpEHNE OCHOBHBIX MOHATUNA U
102 METOJIOB KYPCOB 7 M 8 KJIaCCOB 1 Bubmuorexa IJOK
AOB KYP . ’ https://m.edso0.ru/7f437858
00001IeHne 3HAHUI
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOIT'PAMME



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne ni/ni Tema ypoka Konrpoabnbie | IlpakTnueckue Aara tupponele
Bcero u3ydeHusi  oOpa3oBaTebHbIE
padoTsbI padoThbI
pecypchbl
PannonanbsHbIe Uncna, bubmuorexa [JOK
1 VMppalrOHaJIbHbIC YHCIIA, KOHEYHbIEC U 1 https://m.edsoo.ru/7f43c542
OECKOHEUYHBIE NECATUYHBIEC TPOOH
MHO0XeCTBO JICMCTBUTEIbHBIX YHUCEIT, bu6mmoteka [IOK
2 JIEHCTBUTEIIbHBIC YHCIIA KaK 1 https://m.edsoo.ru/7f43c542
OECKOHEUYHBIE NECATUYHBIEC TPOOH
BzanMHO 0gHO3HAYHOE COOTBETCTBUE bubmnoreka LIOK
3 MEK]1y MHOKECTBOM JICUCTBUTEIIBHBIX 1 https://m.edsoo.ru/7f43c542
YrceNl 1 MHOXECTBOM TOUYEK
KOOPJAMHATHOU MPSMOH
CpaBHeHHE IEHCTBUTEIBHBIX YHCE, bubnuoteka [IOK
4 apudMeTUIECKHe ACHUCTBUS C 1 https://m.edsoo.ru/7f43c542
JNEHCTBUTENbHBIMH YHCIIaMU
5 [TpubnmxEéHHOE 3HAUCHUE BETUINHBI, 1 bubnuoteka [IOK
TOYHOCTb MPUOMKEHUS https://m.edsoo.ru/7f43c542
bu6mmorexa [IOK
0 Okpyriieine wcex 1 https://m.edsoo.ru/7f43c542
7 Oxpyrienue uncen 1 bubmmorexa [IOK
https://m.edsoo.ru/7f43c542
8 [Ipukuaka v OLIeHKA pe3yJIbTaTOB 1 bubnmnoreka [IOK
BBIYUCIICHUI https://m.edsoo.ru/7f43c542
9 [Ipuknaka v oLeHKa pe3yIbTaToB 1 bu6numoreka LIOK
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BBIYMCIICHUH https://m.edso0.ru/7f43c542
10 JIuneitHoe ypaBHeHue. Pemenue bubnuorex HOK
YpaBHEHUH, CBOASIIUXCS K TUHEUHBIM https://m.edsoo.ru/7f43bf66
1 JIuneitHoe ypaBHeHue. Pemenue bubnnorexa [HOK
YpaBHEHUH, CBOASIIUXCS K TUHEUHBIM https://m.edsoo.ru/7f43c542
KBanpaTHoe ypaBHeHue. Pelienue
12 a;[IfCHI/Iﬁ g}fo SIIIUXCST K bubmmorexa LIOK
b » CROIUIHL https://m.eds00.ru/7f43¢542
KBaJIpaTHBHIM
KBagparnoe ypaBHeHue. Pemenue
13 ABHEHU, CBOISIINAXCA K bubnmorexa HOK
P ’ https://m.edso0.ru/7f43c542
KBaJIpaTHBIM
14 bukBaapaTHbie ypaBHEHUS bubmorexa [IOK
P P https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbIe ypaBHEHUS bubmmorexa [IOK
P P https://m.edsoo.ru/7f43c3d0
IIpumepsl penieHus: ypaBHEHUH
16 T I::Tbelg I/II‘)ICTBé TO;IIPCTeneHeIZ bubmorexa HOK
P P https://m.edsoo.ru/7f43c542
pa3NoKeHUEM Ha MHOXKHUTENN
[Tpumepsl pelieHrst ypaBHEHUH
17 T I;Tbelg I/II‘DICTBé TOIzI]pCTeHeHeIZ bubmorexa HOK
P P https://m.edsoo.ru/7f43c542
pa3iioKeHUEM Ha MHOKUTEIH
18 Pemenne npoGHO-palimoHaNbHBIX bubnnorexa [IOK
yYpaBHEHH https://m.edsoo.ru/7f43c9b6
19 Pemenne npoGHO-palimoHaNbHBIX bubnnorexa [IOK
YPaBHEHUM https://m.edsoo.ru/7f43c9b6
20 Penienune TekCTOBBIX 337124 bu6mmoreka [IOK
anredpandeckuM MeTOI0M https://m.edsoo.ru/7f43c542
21 Pemenne TekCTOBBIX 3a1a4 bu6mmorexa [{OK
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anredpandecKuM MeTOIOM

https://m.edsoo.ru/7f43c542

99 Pernienue TeKCTOBBIX 337124 bubnuoreka [IOK
anredpandecKuM METOIOM https://m.edsoo.ru/7f43c542
93 KonTtponbHast pabora o Teme bubnumoreka LIOK
"VpaBHeHUs ¢ OAHOU TEpeMEeHHON" https://m.edsoo.ru/7f43c542
24 VYpaBHeHUeE ¢ 1ByMs IEPEMEHHBIMU U bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
o5 YpaBHeHUE ¢ IByMS IEPEMEHHBIMU U bubnnoreka [IOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
2% Cucrema 1ByX JJUHEHHBIX YpaBHEHUM bubnuoreka LIOK
C IBYMs IIEPEMEHHBIMU U €€ pelieHue https://m.edsoo.ru/7f43d0b4
97 Cucrema 1ByX JJUHEHHBIX YpaBHEHUM bubnuoreka LIOK
C IBYMs IIEPEMEHHBIMU U €€ pelieHue https://m.edsoo.ru/7f43d0b4
28 Cucrema 1ByX JJUHEHHBIX YpaBHEHUM bubnuoreka LIOK
C IByMs [IEPEMEHHBIMU U €€ pelleHne https://m.edsoo.ru/7f43d0b4
29 Cucrema 1ByX JMHEHHBIX YPABHEHUM bubnuoreka LIOK
C IByMs IIEPEMEHHBIMU U €€ pelIeHue https://m.edsoo.ru/7f43d0b4
Pemenue cucrem 1B aBHEHMH,
30 OJTHO M3 KOTOPBIX Jmf;glllljoe, a ipyroe Buomorexa LIOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHH
Pemenue cucrem 1B aBHEHMH,
31 OJIHO U3 KOTOPBIX nnﬁggoe, a Ipyroe bubmmorexa [IOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Peienne cucreM IByX ypaBHEHUH, bubnnorexa [IOK
32 OJIHO U3 KOTOPBIX JINHEWHOE, a APyroe https://m.edsoo.ru/7f43d55a
— BTOpOU CTENEHN
33 Pewienue cucreM 1ByX ypaBHEHUH, bubnnorexa [HIOK

OIHO U3 KOTOPBIX J'II/IHCI‘/’IHOC, a Jipyroe

https://m.edsoo.ru/7f43d55a
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— BTOPOH CTENECHU

I'padmueckas naTEpIIpeTaIys

Bu6mmoreka [JOK

34 CHUCTEMBI YPaBHEHUH C IBYMS https://m.edsoo.ru/7f43d55a
HepeMEHHBIMU
35 Penienue TeKCTOBBIX 3aa4 bubmuorexa [JOK
anreOpanyecKuM CriocoooM https://m.edsoo.ru/7f43d55a
36 Penienue TeKCTOBBIX 3a7a4 bubmunorexa [JOK
anreOpanyecKuM CriocoooM https://m.edsoo.ru/7f43d55a
37 Kontponbnas pabora o reme bubnuotexa [JOK
"CucreMsl ypaBHEHUI" https://m.edsoo.ru/7f43d55a
38 YHucnoBble HEPABEHCTBA U UX bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f43d55a
39 YucnoBble HEPAaBEHCTBA U UX bubnuoreka LIOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JInHeiHbIe HEpaBEHCTBA C OJHOM bu6nunoreka [IOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
41 JInHeiHbIe HEpaBEHCTBA C OJHOU bubnuoteka [IOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 Jlunelinbie HEpaBEHCTBA C OHOU bubnmnoreka [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
43 CucreMbl TMHEWHBIX HEPABEHCTB C bubnuoreka LIOK
OJIHOH MEepeMEHHOMN U UX pellIeHue https://m.edsoo.ru/7f43d55a
m CucreMbl TMHEWHBIX HEPABEHCTB C bubnnorexa [IOK
OJIHOM IIEPEMEHHOM U UX pELICHHE https://m.edsoo.ru/7f43d55a
45 CucTembl JINHENHBIX HEPABEHCTB C bu6mumoreka [LIOK
OJIHOW IEPEMEHHOM U UX pELICHHE https://m.edsoo.ru/7f43d55a
46 KBanparHble HepaBeHCTBa U UX bu6numoreka LIOK

perieHue

https://m.edsoo.ru/7f43b098
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47 KBagparusie HepaBeHCTBA U UX bubnnoreka [HOK
peuenue https://m.edsoo.ru/7f43b21e
48 KBaapartHbie HepaBeHCTBA U HX bubnmnoreka [JOK
penieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHbie HEpaBEHCTBA U UX bubnmnoreka [JOK
pelienue https://m.edsoo.ru/7f43d55a
50 KBagpaTHbie HEpaBEHCTBA U UX bubnmoreka [JOK
pelieHue https://m.edsoo.ru/7f43d55a
['paduueckas uHTEpIIpETALIUS
o1 ngg)BeHCTB 51 CI/ICT:MljlepaL]ISGHCTB c bubamorexa HOK
https://m.edsoo.ru/7f43b098
JBYMsI [IEPEMEHHBIMU
['padpuaeckas naTEpHIpEeTALIMI bubnuotexa [JOK
52 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/7f43b098
JIBYMs1 IEpEMEHHBIMU
53 KonTpoabHnas paboTa no reme bubnuoreka [IOK
"HepaBencraa" https://m.edsoo.ru/7f43b098
54 KBanpatnunas ¢pynkuus, e€ rpaduk u bubnnorexa [IOK
CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBanpatnunas ¢pyskius, e€ rpaduk u bub6nuoreka LIOK
CBOMCTBA https://m.edso0.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnorexa [IOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOpAUHATHI BEPILNHBI bub6nuoreka LIOK
napa0oJbl, 0Cb CHMMETPUH MapadoJIbl https://m.edsoo.ru/7f439eb4
58 [TapaGosna, KOOpAMHATHI BEPIIMHbI bubnnorexa [HOK
napaboJibl, OCh CHMMETPHUH TapadoJIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosna, KOOpAWHATHI BEPIIMHbI bubnumoreka [LIOK

napadoIIbl, OCh CUMMETPUH 11apadoJIbl

https://m.edsoo.ru/7f43alac
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[Tapabosna, KOOpAMHATHI BEPIIMHBI

bu6mmoreka [IOK

60

napaboJibl, 0Cb CUMMETPHUH NTapadoIIbl https://m.edsoo.ru/7f43a31e
61 [Tapa6oma, KOOpAUHATHI BEPITHHBI bubnmnoreka [JOK

napaboJIbl, OCb CAMMETPHH MapadoJIbI https://m.edsoo.ru/7f43a526
62 [Tapa6oma, KOOpAUHATHI BEPITHHBI bubnmoreka [JOK

napaboJibl, 0Cb CUMMETPUH NTapadoIIbl https://m.edsoo.ru/7f43b098
63 I'paduku pynaxmmii: y = KX, y = kx + bubimoreka [IOK

b, y=k/x, y=x3, y=vx, y=|X| https://m.edsoo.ru/7f43a526
64 I'paduku pyakuumit: y = kX, y = kx + bub6imoreka [LIOK

b, y=k/x, y=x3, y=vx, y=|X| https://m.edsoo.ru/7f43a526
65 I'paduku pyakuumit: y = kX, y = kx + bub6imoreka [LIOK

b, y=k/x, y=x3, y=vx, y=|X| https://m.edsoo.ru/7f43a526
66 I'paduku pyakuumit: y = kX, y = kx + bub6imoreka [LIOK

b, y=k/x, y=x3, y=vx, y=|X| https://m.edsoo.ru/7f43a526
67 I'paduku pynximii: y = kx, y = kx + bubmmoreka [LIOK

b, y=k/x, y=x3, y=vX, y=|X]| https://m.edsoo.ru/7f43a526
68 I'paduxu pynkimii: y = kx, y = kx + bubmmoreka [IOK

b, y=k/x, y=x8, y=vXx, y=|X| https://m.edsoo.ru/7f43a526
69 KonTponbHnas paboTa no reme bub6nuoreka LIOK

"OyHKIun" https://m.edsoo.ru/7f43ab84
20 [TonsiTre yncmoBoOM bu6mmoreka [IOK

IIOCJIEI0BATEIIbHOCTH https://m.edsoo.ru/7f43e6c6

3agaHue MociIe 0BaTEIbHOCTH
71 peKyppeHTHOM popMyIion u bubmotexa [IOK

. https://m.edsoo.ru/7f43ebda

dopmynoit N-ro 4ineHa
79 ApudmeTrnueckasi U reoMeTpudecKas bu6numoreka LIOK

MIPOrPECCUU https://m.edsoo.ru/7f43ed7e
73 Apudmerndeckas 1 reoMeTpuIecKas bubnuoteka [IOK
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POrpecCHn

https://m.edsoo.ru/7f43f3b4

DopMyIIbl N-TO YiICHA
apuQMETHIECKON U TEOMETPUUIECKOM

Bu6muoreka [JOK

4 IIPOrPECCUM, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f58a
YJICHOB
DopMyIIbl N-TO YICHA

75 apuQMETHIECKON U TEOMETPUUIECKOM bubnmoreka [JOK
IIPOrPECCUM, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43ef2c
YJICHOB
@opmMyIbl N-TO YeHa

76 apupMeTHUIECKON ¥ TEOMETPUICCKOM bubnuotexa [JOK
IIPOrPECCUM, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f0c6
YJIEHOB
DopMyIbl N-TO YIECHA

77 apuQMETHIECKON U TEOMETPUICCKOM bubnuorexa [JOK
MPOTPECCHI, CyMMBI IEPBBIX N https://m.edsoo.ru/7f43f72e
YJICHOB
DopMyIbI N-TO YIECHA

78 apuMeTUIECKON 1 TEOMETPUIECKOI bubnuoteka [IOK
IIPOTPECCUM, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f8a0
YJICHOB
H300paxeHne 4ieHoB bubnuoteka [IOK

79 apuQMeTUYECKOI U TEOMETPUUYECKOM https://m.edsoo.ru/7f43a526
IIPOrpeECCUi TOUKaMH Ha
KOOPJMHATHOM IIOCKOCTH
N300pakeHne 4ieHoB bubnuoteka [IOK

80 apuhMeTUIECKON ¥ TEOMETPUIECKOM https://m.edsoo.ru/7f43a526

MIPOTPECCUI TOUKaMH Ha
KOOPJAWHATHOM ITIOCKOCTH
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JInHelHbI 1 DKCIOHEHIINAILHBINA

Bu6muoreka [IOK

81 poct https://m.edsoo.ru/7f43a526
Bu6mmoreka [JOK
82 CHOAMHEIE MPOUCHTEL https://m.edsoo.ru/7f43fe0e
Bu6mmoreka [JOK
53 (CHOKHbIC IPOLCHTEI https://m.eds00.ru/7f4401a6
84 KonTponbhas pabota no teme bubnmoreka [JOK
"YUy cII0BbIE ITOCIIEA0BATEILHOCTH " https://m.edsoo.ru/7f4404f8
[ToBTOpeHue, 0600IICHNE 1 bubmnoreka LIOK
CHCTEeMAaTU3alMs 3HaHUH. 3a11Ch, https://m.edsoo.ru/7f4404f8
85 CpaBHEHHUE, ICUCTBUS C
NEHCTBUTENbHBIMH YUCIIaMU,
YHUCIIOBAs TIpsMast
IToBTOpEHME, 0000IIICHUE 1 bubmnoreka LIOK
86 cucreMaTu3anus 3HaHui. [IporeHTsI, https://m.edsoo.ru/7f4404f8
OTHOUICHHUS, IPOTIOPIIHU
[ToBTOpenue, 06061ICHNE U
87 CUCTEMAaTH3aIVs 3HAHUH. bubmmorexa [OK
https://m.edsoo.ru/7f4404f8
Oxpyrienue, mpuOIMKEHUE, OlIEHKA
[ToBTOpenue, o6odIIeHNE 1
88 cucTtemaTusanus 3HaHuil. Pemenue bubnuoteka [IOK
TEKCTOBBIX 3a]1a4 apu(PMETUIECKUM https://m.edsoo.ru/7f443b12
croco6oM
[ToBTOpenue, o6odIIeHNE 1
89 crucTemMaTu3alnus 3HaHuil. Pemenue bubnuoteka [IOK
TEKCTOBBIX 3a]1a4 apu(PMETHIECKUM https://m.edsoo.ru/7f443cd4
criocoooM
90 [ToBTOpeHME, 0000MIICHNE U bubmorexa OK

https://m.edsoo.ru/7f443fea
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cucTeMaTu3anud 3HaHuu. Pemenne
TEKCTOBBIX 33124 apU(PMETHICCKUM
Ccroco0oM

[ToBTOpeHue, 0600IICHNE 1
cHUCTeMaTU3alus 3HaHUM.

Bu6mmoreka [JOK

o [IpeoOpa3zoBanue anreOpandecKux https://m.edsoo.ru/7f4441ca
BBIPQXECHH, TOMyCTUMbIE 3HAYCHUS
[ToBTOpeHue, 0600IICHNE 1

92 CUCTEMAaTH3aLMs 3HAHUH. bu6mmorteka [IOK
[Ipeobpa3oBanue anredOpanyecKux https://m.edsoo.ru/7f444364
BBIPAXCHUH, JIOMTyCTUMBIC 3HAYCHHS
[ToBTOpEeHue, 0600IICHNE 1

93 CHUCTEMAaTH3aLMs 3HAHUH. bu6mmorteka [IOK
[TpeoOpa3zoBanue anredOpanyecKux https://m.edsoo.ru/7f4446f2
BBIPAXCHUH, JIOMTyCTUMBIC 3HAYCHHS
[ToBTOpEeHue, 0000IICHNE 1

94 CcHUCTeMaTU3alus 3HaHU. bubnuoteka [IOK
[TpeoOpa3oBanue anredOpandecKux https://m.edsoo.ru/7f444a94
BBIPXXCHUH, JIOMTyCTUMBIC 3HAYCHHS
[ToBTOpenue, o6odIIeHNE 1

95 cucremaTu3anus 3HaHu. OyHKIUH: bubnuoteka [IOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMH
[ToBTOpenue, o6odIIeHNE 1

9% cucremaTusanus 3HaHui. OyHKIuu: bubmuoteka [IOK
MIOCTPOEHHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMH

97 [ToBTOpenwue, 0600IIEHNE 1 Bbu6nuoreka [IOK

CHCTeMaTHU3allus 3HaHUM. CDYHKL[I/II/IZ

https://m.edsoo.ru/7f44516a



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

IIOCTPOEHNE, CBOMCTBA U3YYECHHBIX
byHKIMH

[ToBTOpeHnue, 0600IICHNE U

08 cucreMarusanus 3HaHui. QyHKIUN: 1 bubnmoreka [JOK
IIOCTPOEHNE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIUH
[ToBTOpeHue, 0600IICHNE 1

99 CHUCTEeMaTH3aIMs 3HaHHM. 1 bubmuorexa [JOK
['paduyeckoe peleHue ypaBHEHH 1 https://m.edsoo.ru/7f445516
UX CUCTEM
[ToBTOpeHue, 0600IICHNE 1 bubnuorexa [JOK

100 cHUCTeMaTU3alus 3HaHU. 1 https://m.edsoo.ru/7f445516
['padmyeckoe pelieHue ypaBHEHHH 1
UX CUCTEM

bubmnoreka LIOK

101 Hrorosas KOHTPOTbHas paboTa 1 https://m.edso0.ru/7f445516
O00011eHNE U CUCTEMATHU3AIINA bu6mmorexa [IOK

102 . 1
3HaAHUI https://m.edso0.ru/7f445516

OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOIT'PAMME



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f445516

MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

7 KJIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTeJbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJabTara
1 Yucna v BBIYHCIICHUS
11 BeimonHate,  coderas  yCTHblE M NHUCHBMEHHBIE  NPHUEMBI,
' apudmeTHyecKre AeUCTBUS C pallMOHATbHBIMU YHCITAMU
Haxomute  3HaueHus YHCIIOBBIX  BBIPAKCHUH, MIPUMCHSITh
1.2 pasHooOpa3Hble cocOOBI M MPUEMBI BEIYUCIICHUS 3HAYSHUH TPOOHBIX
BBIPAKEHUH, COZepIKAIINX OOBIKHOBEHHBIE U JICCATUYHBIE IPOOH
[lepexonuTs OT oOAHOM (GOpPMBI 3amuMcCH  YUCcel K ApPyroi
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU, B OECKOHEUHYIO
JIECATUYHYIO IPOOB)
14 CpaBHUBATH U YHIOPSA0OYUBAThH PAllMOHAIEHBIEC YHCITA
15 OxpyrisaTs uncna
BBIMONHATE MPUKUAKY M OLEHKY pe3yJbTaTa BHIYMCICHUH, OICHKY
1.6 3HAQUEHW  YUCJIOBBIX  BBIPAXKEHUW. BBIONHATH  NIEWCTBHS €O
CTETICHSIMU C HATypaJIbHBIMU TIOKa3aTeIISIMU
17 [TpuMeHsATh TPU3HAKK JETUMOCTH, pa3lOKEHHEe Ha MHOXHUTENU
' HATYpaJIbHBIX YHCET
Pemarh  mpakTUKO-OpPUEHTHPOBAHHBIE  3aJauyd, CBS3aHHBIE C
OTHOILIEHHEM BEJINYMH, MPONOPIHOHATBHOCTHIO BEJIMYMH,
18 NPOICHTaMH, HWHTEPIPETHPOBATh pE3yAbTAThl pPEUICHHUS 3aaad ¢
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PAacCMaTPUBAEMbIX
00BEKTOB
2 AnrebpanuecKue BRIPKSHHUS
51 Hcnonb3oBaTh  anreOpandeckyr0 TEPMUHOJOTMIO U CHUMBOJHKY,

IPUMEHSATH €€ B IPOLIEcCe OCBOEHUS y4eOHOro Marepuaia




Haxomute 3HaueHuss OYKBEHHBIX BBIPQOKEHUH TpU  3aJaHHBIX

22 3HAYCHUSX IEPEMEHHBIX
23 BemmonHsaTh  mpeoOpa3oBaHMs IENIOTO  BBIPAKEHHUS B MHOTOWICH
' MPUBEJICHUEM MTOI00HBIX CIaraeéMbIX, PACKPBITHEM CKOOOK
BBINONHATE YMHOXEHHE OJHOWICHA HA MHOTOYWICH U MHOTOWIEHA Ha
2.4 MHOTOWIEH, MPUMEHSTHh (OpPMYJbl KBagpaTa CyMMBbI M KBaJpara
pa3HOCTH
OcCymiecTBIATh Pa3iokeHNe MHOTOWICHOB HA MHOXHUTEIH C TOMOIIBIO
2.5 BBIHECCHHS 32 CKOOKH OOIIETO MHOXHTEJIS, TPYNIIUPOBKH CIIaraeMblX,
npuMeHeHHs GOopMYI COKPAIIEHHOTO YMHOKEHUS
26 [TpumeHsTH TPeoOpa3zoBaHrsi MHOTOWICHOB ISl PEHICHUS Pa3IMYHbBIX
' 3a7a4 U3 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEATbHON MPAKTHKH
97 Hcnonb30BaTh CBOWCTBA CTENEHEH C HATypaJbHBIMHU IOKA3aTEISIMU
' JUTSI IPE0OPa30BaHUS BRIPAKCHUN
3 YpaBHEHUS 1 HEPABEHCTBA
Pemarp nuHeliHble ypaBHEHHUS C OJHON MEPEMEHHOW, MPUMEHSsS
3.1 MpaBuJia Mepexo/ia OT UCXOIHOTO YPaBHEHHUS K PAaBHOCHIBHOMY €MYy.
[TpoBepsTh, ABIAETCS JIM YUCIO KOPHEM YpaBHEHHS
22 [lpumensaTs Tpaduyeckne METOABI TIPH  PEHICHWH  JIMHEHHBIX
' YPAaBHEHUN U UX CUCTEM
33 [TonGupath npuMepsl Map 4ucell, ABISIOMINUXCS PEeIeHHeM JTMHEHHOro
' YPaBHEHHMSI C IByMsI IEPEMEHHBIMU
CTpouTh B KOOPIMHATHON INIOCKOCTH IpauK JIMHEHHOTO YpaBHEHUS C
3.4 JIBYMsl NEPEMEHHBIMHU; MOJb3YACh TIpa(UKOM, NMPUBOIUTH MPHUMEPHI
peLIeHHs YpaBHEHUS
35 Pemate cuctemsl ABYX JTUHEHHBIX YpaBHEHUH C ABYMS IEpEMEHHBIMH,
' B TOM UHCJIe TpahuUecKu
CocTaBisTh U peniaTh JIMHEHHOE YpaBHEHUE WM CUCTEMY JTMHEHHBIX
3.6 YPaBHEHMI 10 YCJIOBUIO 337a4l, UHTEPIPETUPOBATh B COOTBETCTBHUHU C
KOHTEKCTOM 33J1au¥ TOJTy9eHHBIN pe3yIbTaT
4 Koopnaunats! u rpaguxu. @yHKIMN
N3o0paxath Ha KOOPAWMHATHOW TMPSMON TOYKH, COOTBETCTBYIOIIHE
41 3aIaHHBIM KOOPJAWHATAM, JIy9Hd, OTPE3KH, WHTEPBAJbBI, 3alHMCHIBATH

YHUCJIOBBIC IPOMEKYTKH HA anre6pa1/1quK0M SA3BIKE




OtMeuaTs B KOOpIIPIHaTHOfI IINIOCKOCTH TOYKHM II0 3aJaHHBIM

4.2
KOOpJMHATaM
43 Crpouts rpaduxu TUHEUHBIX QyHKIMA. CTpOUTh TpaduK GyHKIUU Y
| = x|
OnwuceiBaTh C MOMOIIBIO (DYHKIMIA W3BECTHBIC 3aBUCHMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHHUE, LIEHY, KOJHUYECTBO,
CTOMMOCTb, IPOU3BOAUTEIILHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxonuTh 3HaueHne GyHKINU 10 3HAUCHHIO €€ apryMeHTa
[Tonumare rpaduueckuid  Cmocod TpeNCTaBICHUS H  aHaIHM3a
4.6 uHpOpMaLUK, W3BIEKaTh W WHTEPIPETHPOBATh HH(POPMALUIO U3
rpaMKOB peabHBIX MPOIECCOB M 3aBUCUMOCTEH
8 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
NPOBEPSIEMOT0 .
0o0pa3oBaTeIbHOI NPOrpaMMbl OCHOBHOT'0O 00111er0 00pa30oBaHus
pe3yJbTaTa
1 Yucna u BIYMCIICHUS
Hcnonb3oBaTh  HayalbHblE  TPEACTaBIEHUS O  MHOXECTBE
11 NEHCTBUTENLHBIX YHCEN JUIsl CPAaBHEHHsSI, OKPYTJICHUS Y BBIYUCICHHIA,
' u300pakaTh JEHCTBHUTENbHbIE YHCIA TOYKAMU Ha KOOPAWHATHOMN
IpAMOU
[TpumeHsATh TMOHATHE  apUPMETUUYECKOTO  KBAJAPAaTHOTO  KOPHS,
12 HaXOJWTh KBAJpaTHbIE KOPHHU, HCIONB3Ysl TPH HEOOXOAMMOCTH
' KaJbKYJISATOP, BHIIOIHATH MPE0Opa30BaHUs BBIPAKEHHM, COEpKALINX
KBaJ[paTHbIE KOPHM, HCIIOJIb3YsI CBOMCTBA KOPHEHN
13 Hcnonb3oBaTh 3amucH OOJBIIMX M MaJbIX YHCET C IOMOUIBIO
' JIECATUYHBIX Ipo0eit u creneHei yucna 10
2 AnrebpanuecKue BRIpaKeHUs
[TpuMeHSTh TIOHATHE CTETICHU C IENBIM MOKa3aTeieM, BBITIOIHSITH
2.1 npeoOpa3oBaHusl  BBIPAKEHUI, COJEpXKAIMX CTENEHH C LENbIM
noKazaTeJem
29 BBIMOMHATE ~ TOXKIECTBEHHbIE  MPeoOpa3oBaHUS  PAlMOHAIBHBIX

BBIpa)KeHI/Iﬁ Ha OCHOBC IIpaBHJI JeicTBUI HaJa MHOrO4YJIeHaMu |




anreOpanyecKUMH APOOSIMU

2.3

PacknanpiBaTh KBaApaTHBINA TPEXUICH HA MHOKUTEIN

24

[TpumeHsTh TpeoOpa3oBaHUsl BBIPAKEHUN ISl PEIICHUS PA3IUYHBIX

3a/1a4 U3 MaT€MaTUKH, CMEKHBIX IIPEMETOB, U3 PEAIbHOM IIPAKTUKHU

YpaBHEHUsI U HEPABEHCTBA

3.1

Pemarte J'IPIHCfIHBIC, KBaJgpaTHBIC YPABHCHHA KW palUOHAJIbHBIC
YpaBHCHUA, CBOAAIIHUECA K HUM, CUCTEMBI JIBYX ypaBHeHI/Iﬁ C IBYM:

NEPEMCHHBIMU

3.2

IIpoBoauTh DPOCTEHINME WCCIECAOBAaHUS YPAaBHEHHM W  CHUCTEM
yYpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpaduuecKux
IpeJcTaBlIeHU (ycTaHABIMBaTh, UMEET JIM YpPAaBHEHHUE WM CHUCTEMA

YpaBHEHUH pELIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

3.3

[lepexomuTh OT CIOBECHOH  (OPMYIHMpPOBKM  3amadyd K e
anreOpanvyeckoil MoJIeIN C TMOMOIIBIO COCTABIICHUS YpPaBHEHHS WU
CHUCTEMbI ypaBHeHHfI, HHTCPIIPETUPOBATH B COOTBECTCTBHUU C

KOHTEKCTOM 33Ja4M MOJIYYEHHBIN PE3YJIbTAT

34

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIsi CPABHEHUS, OLICHKH,
peliaTh JMHEeWHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON U UX CHUCTEMBI,
JaBaTh  TpadUYecKyl0  WIUIIOCTPALMI0  MHOXECTBAa  PELICHHM

HEPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKINA

41

[Tonnmath ¥ HUCHOJB30BaTh (YHKIMOHAIBHBIE MOHITHS M SI3BIK
(TepMHUHBI, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAuUCHUE
(GYHKLIMU 1O 3HAYEHHIO apryMEHTa, ONpeNelisAiTh CBOWCTBA (DYHKIMU

1o e€ rpaduxky

4.2

CrpouTth rpaduKu 371eMEeHTapHbIX (YHKIUN BUIA:

y =k/x, y=KIX, y =x?, y = X3, y = [X|, OmUCBIBaTh CBOMCTBA YHCIOBOI
¢byHkuuu no e€ rpadpuKy




9 KUIIACC

Kon
MPoBePSIEeMOro
pe3yjabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
oOpa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

Yuncna v BEIYUCIICHUS

11

CpaBHI/IBaTB U YIOPAJOYMBATH PAOMOHAJIBHBIC W HUPpPAUOHAILHBIC

quciia

1.2

BremonaaTs apI/I(i)MeTI/I'-IeCKI/Ie I[CflCTBHSI C palMOHAJIbHBIMH 4YHCJIAMHU,
CoucTasd yCTHBIC N NNMCbMCHHBIC HpI/IéMBI, BBIINIOJIHATH BBIYHCIICHHUA C

HppaliOHAJIbHBIMHA YK CJIaMHU

13

HaxonuTe 3HaueHWs CTENEHEN C LEJBIMH IOKAa3aTeJsIMU M KOPHEH,

BBIYUCIIATH 3HAYCHUA YU CJIOBBIX BI)Ipa)KeHI/Iﬁ

14

OprFJI?ITI) IIGI?ICTBPITGJII:HBIC 4urcCiia, BBIIOJHATL IIPUKUAKY PE3YyJIbTaTa

BBIYMCIICHHM, OLIEHKY YHCIIOBBIX BBIPAKEHUIN

YpaBHEHHUsI U HEPAaBEHCTBA

2.1

Pemarp sMHEWHBIE M KBaJApaTHbIE  YPAaBHEHMs, YpPaBHEHHS,

CBOJISILIMECS K HUM, IPOCTEIINe 1poOHO-paliiOHaIbHbIE ypaBHEHUS

2.2

Pemate cucTemsl ABYX JIMHEWHBIX YPABHEHUN C JBYMS IIEPEMEHHBIMU
Y CUCTEMBI JIByX YPAaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHHUE HE SIBISAETCS

JIMHENHBIM

2.3

Pemate TekcTOBBIE 3aMauM alreOpandecKrM CIIOCOOOM C TTOMOIIBIO
COCTaBIICHUS] YPaBHEHHSI WJIM CHUCTEMBI IBYX YypaBHEHUN C JByMSA

NEPEMCHHBIMU

2.4

[IpoBoanUTh NpOCTEHIINME WCCIECAOBAaHUS YPAaBHEHMM U CHCTEM
ypaBHEHHMH, B TOM 4YHCIE€ C TPUMEHEHHEM TIpapHUuecKux
IIpeJICTaBICHUN (HanpruMep, yCTaHABINBATh, UMEET JIM YPABHEHUE WU

CHCTEMa ypaBHEHUH PEIICHHUs, €CITH UMEET, TO CKOJIBKO)

25

Pemats JIMHECHHEIS HCPABCHCTBA, KBaJIPaTHBIC HEPABCHCTBA,
I/I306pa)KaTB pCeIICHUC HCPABCHCTB Ha YK CIOBOM HpﬂMOfI, 3aIIUChIBATh

PEIICHUEC C TOMOIIBIO CUMBOJIOB

2.6

Pemarr cucTeMBl ITHHEHMHBIX HCPaBCHCTB, CHCTCMblI HCPABCHCTB,

BKJIIOYAIOIINE  KBAJpAaTHOE HEPAaBEHCTBO, HM300paXkaTh peIICHHE




CUCTCMbI HCPABCHCTB Ha YHCI0BOM HpﬂMOfI, 3alMUCbIBATh PCHICHUC C

IIOMOIIBIO CMMBOJIOB

2.7

Hcrnonbs30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHBIX 3a/1a4

OyHKIMH

31

PacriosHaBath ~ (YHKIMM  M3YYEHHBIX  BHAOB.  IlOKa3bIBaTh
CXEMAaTHYECKH PaclOJIOKEHHE HAa KOOPIMHATHOMN IJIOCKOCTH TPapuKOB
byukuuii Buga: y=kx, y=kx+b, y=k/x, y=ax2+bx+c, B 3aBHCUMOCTH OT

3HaYeHU! K03((HUIINEHTOB, OMMCHIBATh CBOMCTBA (PYHKIMIA

3.2

Iloka3piBaTh  CXEMAaTMYECKH  PpACIOJIOKEHHE Ha  KOOPAMHATHOMN
IUIOCKOCTH TpaduKoB QyHKIMH Buga Y = VX, Y = |X| U ONHUCHIBATH

CBOICTBa PyHKIIMIA

3.3

Crpoutrp u wu300pakaTb CXEMaTHMUYECKHM TpaQUKU KBaApaTUUHBIX
(GyHKIMH, ONMHMCHIBATH CBOMCTBA KBAAPATHUHBIX (YHKIHMHA 1O HX

rpadukam

3.4

Pacno3snaBaTh KBajpaTHUHyH (YHKLUHIO 1O (opmyse, NPUBOAUTH
OpUMEpPbl KBAaAPAaTHYHBIX (PYHKIUH W3 pealbHOW >KW3HU, (DU3MKH,

reOMETPHUH

Apudmernueckasi 1 TeOMeTpUYECKask IpOrpeccuu

41

Pacno3naBaTh apu(pMeTHUECKYI0 U T€OMETPUUECKYIO ITPOrPECCUU MPH

Pa3HBIX CIIOCc00ax 3aJaHus

4.2

BBINONHATE BBIYMCICHHUA C HCIOJNb30BaHUEM (OpMyl N-ro djieHa
apu(MeTHUECKOW M TeOMETPUUYECKON NMPOrpeccHif, CyMMBbI MEPBBIX N

YJICHOB

4.3

I/I306pa)KaTB YICHBI MMOCJIICAOBATCIbHOCTH TOYKaMH Ha KOOp,[[HH&THOfI

IJIOCKOCTH

4.4

Pemiate 3aga4u, CBA3aHHBIC C YHCJIIOBBIMHU ITIOCJICOAOBATCIBHOCTAMMU, B
TOM 4YHCJIC 3agadud M3 peaﬂBHOﬁ KHU3HU (C HCIIOJIB30BAHUECM

KaJIbKYJIATOPA, U(GPOBBIX TEXHOJIOTHI)




HHPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsiemMblii 3J1eMeHT coepKAHUSA
1 Yucna ¥ BBIYUCICHUSA
JlpoOu OOBIKHOBEHHBIE M JIECATUYHBIE, TIEPEX0] OT OAHON (HOpMBI 3amucu
11 npobeit k apyroi. IloHsATue panMOHANIBHOIO YHWCHA, 3allUCh, CPAaBHEHHE,
YIOPAAOYMBAaHUE PALIMOHAIBHBIX YHCEIT
12 Apudmernaeckue IecTBUS ¢ pallMOHAIBHBIME YKCIaMu. Pemenne 3anaq u3
' peasibHOM NMPAKTUKU HA YacTH, Ha Ipodu
13 CreneHp ¢ HaTypajJbHBIM I[IOKa3aTeJeM: OIpeJesieHHe, MpeoOpa3oBaHue
' BBIpQ)XEHUI Ha OCHOBE ONpEAETICHHUS, 3aI1Ch OOIBIINX YHCET
v [IpoueHTrl, 3aUCh MPOLIEHTOB B BUIE IpOOM U ApoOU B BUJE MPOLEHTOB.
' Tpu ocHOBHBIE 337]aun Ha MPOLIEHTHI, PELICHHUE 3a/1a4 U3 PEAIbHOM MPaKTUKU
15 [IpumeHeHre  TPU3HAKOB  JIENIMMOCTH,  pas3IioKEHUE HA  MHOXKUTENIU
' HaTypaJIbHbBIX YHCEN
L6 PeanbHble  3aBucMMOCTH, B TOM  4ucie mpsMas U oOpaTHas
' MIPONOPLIMOHAIEHOCTH
2 Anrebpanyeckue BbIpaXKeHUs
21 IlepemMeHHBIE, UNCIIOBOE 3HAYEHHME BBIPAXKEHUS C EpeMeHHOM. JlomycTumsle
' 3HAUEHUS TIEPEMEHHBIX
25 [IpencraBneHne 3aBUCUMOCTH MEXJIy BEJIMYMHAMH B BUAE (OPMYIIBL
' Beruucnenus no gpopmynam
23 [IpeoOpa3zoBanue  OyKBEHHBIX  BBIPQKEHHH,  TOXIECTBEHHO  paBHBIE
' BBIPAKEHUS
2.4 CBolicTBa CTENEHNU C HaTypaJIbHBIM II0KA3aTEIEM
2 Opnowiensl 1 MHOrowieHbl. CTeneHb MHOrowieHa. Cllo’keHHe, BBIUUTAHUE,
' YMHOXXEHHE MHOTOWIEHOB
26 DopMysIbl COKpPAIIEHHOTO YMHOXEHHS: KBaJlpaT CYMMBI U KBaJpaT pa3HOCTH.
' @dopmysa pa3HOCTH KBapaToB. Pa3iojkeHrne MHOrOWIEHOB Ha MHOXKHTEIN
3 VYpaBHeHUs




VYpaBHeHHe, KOpEHb YpaBHEHMs, NpaBuUiIa MpeoOpa3oBaHUs ypaBHEHUS,

3 PAaBHOCUIILHOCTb YPaBHEHUI
3. JIluHeiHOE ypaBHEHHE C OOHOM IEPEMEHHOM, YHUCIO KOPHEW JIMHEMHOro
' YPAaBHEHUs, PEILICHNE JTUHENHBIX YPaBHEHUN
33 CocraBiieHrne ypaBHEHUI 10 YCIOBHIO 3ajaud. PerieHne TeKCTOBBIX 3a1ay C
' IMOMOLIBIO YPaBHEHUI
3.4 JluneliHoe ypaBHEHHUE C ABYMS IEPEMEHHBIMU U €T0 rpaduK
CucreMa JIByX JIMHEHWHBIX YpaBHEHUM C JBYMs NEpEMEHHBIMU. Perenue
3.5 CHCTEM YpaBHEHUH CIIOCOOOM MoACTaHOBKH. [IprMepbl pereHus: TEKCTOBBIX
3a/1a4 ¢ IOMOULIbIO CHCTEM YPaBHEHUU
4 Koopaunats! u rpaduxu. @yHkuuu
4.1 Koopaunara Touky Ha TpsMoit
49 Yucnossle IpoMexXyTKU. PaccrosiHue Mexny AByMs TOUKaMU KOOPAMHATHOU
' psIMON
43 [IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opauHara
' TOYKH Ha KOOPAMHATHOM IJIOCKOCTU
s ITpumeps! rpadukos, 3agaHHbIX (opMynamu. UrteHue rpaukoB peaabHbBIX
' 3aBHCHUMOCTEMN
4.5 [Tonsarue pynkuun. I'padux pynkumun. CoiicTBa GyHKIMH
4.6 JIuneitnas pynkuus, e€ rpaduk. I'paduk pyHkumn y = [x|
47 I'padpuyeckoe pemeHre JUHEHHBIX YpaBHEHHMM M CHCTEM JIMHEHHBIX
' YpaBHEHUU
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna v BEIYMCIICHUS
11 KBanparusiii kopenb u3 uucna. [loHsTHe 00 uHppalMOHAIBLHOM YHUCIIE.
' Jecstuunble npUOIMKEHNS UPPAllMOHAIBHBIX YHCEI
CpoiicTBa apupMeTHyecKHX KBaJpPaTHBIX KOpPHEH M HMX INPHUMEHEHHE K
1.2 npeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUH W BBIYMCICHUSAM. [lelicTBUTENbHBIC
quca
1.3 CreneHs C eNbIM MoKa3aTeneM u e€ cBoicTBa. CTaHaapTHas 3alUCh YHucIa




AnrebpanuecKue BRIPaXKEHUs

2.1 KBagparssiii TpEXUIEH, pa3I0KeHUE KBAAPATHOIO TPEXUICHA HA MHOKUTEIIN
2.2 Anrebpanyeckas 1podb. OCHOBHOE CBOMCTBO alireOpandeckoii qpoou
2.3 CroxeHue, BBIYUTaHUE, YMHOXKCHHE, JICJICHHE alreOpandecKux Ipooeit
24 PanmoHansHbIe BRIpAXKEHUS U UX ITPEOOpa30OBaHUe
3 VYpaBHEHMsI 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMyla KOpHEH KBaJpaTHOIO  ypaBHEHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHMH, CBOIAIMXCA K JIMHEHHBIM U KBapaTHBIM
3.3 [Ipocreiimme ApoOHO-pallMOHATBHBIE YPAaBHEHHS
I'paduueckas mHTEpHIpETaLINsl YPABHEHUH C IBYMsI IEPEMEHHBIMU M CHUCTEM
3.4 JIMHEHHBIX YPABHEHUHN C IBYMs IE€peMEHHBIMU. lIpumepsl pemenus cucrem
HEJIMHENHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU
3.5 Pemienne TekCTOBBIX 3a/1a4 AJIreOpanueckuM Crocooom
3.6 UmncnoBble HEpaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM NIEPEMEHHOMN
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OAHOW IIEPEMEHHON
3.10 CucTteMbl TUHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHO
4 O yHKITIT
i1 [Tonstue ¢ynkuuu. OOnacTh ONpeNeNeHus W MHOXECTBO 3HAYEHUI
' ¢ynkuuu. CriocoOs! 3a1anust QyHKIUH
4.2 I'padux pynxnum. Yrenue cBoilcTB pyHKIMU MO €€ rpaduky
4.3 [Tpumepsl rpadmKoB GyHKIHMHA, OTpasKkaIOIIMX peabHbIE MPOLECCH
W @OyHKIMK, ONKCHIBAIOIIME TMPSIMYI0 U OOpaTHYIO MpPONOPLUOHATIbHbIE
' 3aBHCUMOCTH, UX Tpaduku
45 Oyukmun y =x2, y = X3
4.6 Oyukmn Y = [X, Y = |x|
4.7 I'paduueckoe perieHre ypaBHEHUH U CUCTEM ypaBHEHHH




9 KUIIACC

Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUA
1 Yucna v BBIMUCIECHUS
11 PanyonanpHble 4ynciia, MppalMOHANbHbIE YMCIA, KOHEYHblE M OECKOHEUYHbIE
' JIECSITUYHBIE APOOU
MHOXeCTBO 1eHCTBUTENbHBIX YUCEN, JEHCTBUTENIbHBIE YMCIa KaK OECKOHEUHbIE
19 JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXYy MHOXKECTBOM
' JEHCTBUTENBHBIX YUCET U KOOPAUHATHOM NpsiMoil. CpaBHEHUE IEHCTBUTENIBHBIX
quces
13 Apudmerndeckne NeHCTBUS C NEHCTBUTEIBHBIMU YUCIAMU
Wsmepenusi, npubmmkenusi, orieHKA. PazMepbl 00bEKTOB OKPYKAIOIIETO MHUPA,
14 JUINTEJIBHOCTh IPOLECCOB B OKpyxkatwomeMm wmupe. IlpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh Npubmmxenus. Oxpyrinenue yncen. [Ipukunka u oneHka
pe3yJIbTaTOB BBIYHMCIICHHUI
2 VYpaBHEHMs U HEPABEHCTBA
2.1 VYpaBHEeHUsI ¢ OIHOI TepeMEHHON
2.2 JIuneitHoe ypaBHeHUE. PellieHre ypaBHEHUM, CBOISIIMXCS K JIMHEHHBIM
2.3 KBagparnoe ypaBHeHue. Penenne ypaBHEHUM, CBOIAIINXCS K KBaIPaTHBIM
24 bukBagpatHoe ypaBHeHue. IlpuMmepsl pelleHUs ypaBHEHUH TpeTbed U
' YEeTBEPTOU CTENEHEN PA3JI0KEHUEM Ha MHOKUTEIIN
2.5 Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUN
2.6 CucreMsl ypaBHEHUI
2.7 VYpaBHeHME ¢ ABYMs IEPEMEHHBIMU U €0 Tpapuk
2.8 Pemenne cucreM AByX JIMHEMHBIX YPAaBHEHHM C JBYMS IEPEMEHHBIMU
29 Pemenne cucreM IByX ypaBHEHHH, OJHO M3 KOTOPBIX JIMHEWHOE, a APyroe —
' BTOPOU CTEIEHU
2.10 ['padmyeckas uHTEpHpETAIMS CUCTEMBI YPaBHEHUH C ABYMsI IEPEMEHHBIMU
2.11 Pemenre TeKCTOBBIX 3a/1a4 allreOpandeckuM Crocooom
2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Peuienre nuHENHBIX HEPABEHCTB C OJHOM NIEPEMEHHON
2.14 Pewienne cucreM TMHENHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOU
2.15 KBanpaTHble HepaBeHCTBa




I'paduueckass mHTepHpeTalss HEPABEHCTB M CHCTEM HEPAaBEHCTB C JIByMs

2.16
nepeMEeHHBIMH

3 OyHKIMH

31 Ksanparuunas ¢ynknus, e€ rpadpuk u cpoiictBa. IlapaGona, KOOpIUHATHI
' BEPIINHBI TapadoIIbl, OCh CHMMETPHUH MapadoIIbl

3.2 I'paduku dpynkmii y=Kkx, y=kx+b u ux cBoiicra

3.3 I'paduku pynximit y=k/X, y = X3 u ux cBoicTBa

34 I'paduku pynkmuii , u UX CBOKCTBA
4 YucnoBele NOCIE10BATEIEHOCTH

i1 Onpenenenue U crocoObl 3aJjaHKsl YUCIOBBIX IOCIENOBaTeIbHOCTEH. 3a1anue
' II0CJIEI0BATEIbHOCTH PEKYPPEHTHON (GopMyIIoif U popMyIioif N-ro wieHa

42 Apugpmernyeckas mnporpeccus. Dopmyibl N-ro  uwieHa apudMeTHyeckoit
' POTPECCUU, CYMMBI IIEPBBIX N YICHOB

r ['eomerpuueckas mnporpeccusi. PopMmynbl N-T0  4YjieHA T'€OMETPUYECKON
' IPOTPECCUU, CYMMBI IIEPBBIX N YICHOB

4l N3o0paxkenne uieHOB apu(METHYECKOM M TEOMETPHUYECKOM Iporpeccuit
' TOYKaMHU Ha KOOPAMHATHOM IJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIMAJIBHBIA POCT

45 CJ10KHbBI€ POIEHTHI




INPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHON
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpOBePsIEMOro
TpeOOBaHHUA

IIpoBepsiemble TpeOOBaHMS K NIPeIMETHBIM pe3yJibTaTamM
O0CBOEHHSI OCHOBHOM 00pa30BaTe/JIbHOM NPOrPaMMbl OCHOBHOTI'0
o0urero oopazoBanus Ha ocHoBe PT'OC

YMeHue omnepupoBaTh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
Omepaly HaJl MHOXXECTBAMH;, YMEHHUE OIEPUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh UX MpPU PELICHUU
3aJ1a4; YMEHHUE UCMOJb30BaTh rpayuuecKoe MpeiCTaBIeHEe MHOKECTB
JUTSL ONTUCAHMsI pealIbHbIX MPOIECCOB U SBICHUH, MPU PELICHUH 3a/1a4

U3 IpYyTrux y‘IC6HLIX npeamMeToOB

YMeHue OIICPUPOBATDL IMOHATHAMMU: OIPCACICHHUC, aKCHOMA, TCOpPCMaA,
A0Ka3aTCjibCTBO;, YMCHHUC pacClio3HaBaTb HCTHUHHBIC W  JIOXHBIC
BbICKA3bIBAHUA, IPUBOIUTL IIPUMEPLBI WM KOHTPIIPHUMCPLI, CTPOUTH

BBICKA3bIBAHUA U OTPHULAHHA BBICKa3bIBaHU U

YMeHue onepupoBaTh NOHATHUSAMH: HATYPAIBHOE YHUCIO, HPOCTOE U
COCTaBHOE 4YHUCIO, JEJIMMOCTb HAaTypaJbHBIX YHCEN, IPU3HAKU
JETUMOCTH, 1I€J0€ YHCIIO0, MOAYJb 4YHCa, OOBIKHOBEHHAass ApPOOb U
JecsiTU4Has JIpoOb, CTaHAAPTHBIA BHJI YUCIA, PALlMOHAJIBHOE YUCIIO,
UppallMOHATIBHOE YHCIO, apU(PMeTHYEeCKUd KBaJApPaTHBI KOPEHb;
YMEHHE  BBIOJHATH JIEHCTBUS C  4YHCIaMH, CpaBHMBAaTb W
yHOpSAOYMBATh 4YMCIIA, NPEACTABIATH YNCIA HAa KOOPAMHATHOU
NpsIMOM, OKPYIJIATH 4HCIA; YMEHHE JAeNaThb MNPUKUIKY M OLEHKY

pe3yibTara BBIUKCIICHUM

YMeHue onepupoBaTh MOHATUAMU: CTENEHb C UEIbIM IOKA3aTeNeM,
apuMeTUYECKH KBaJpaTHBIH KOPEHb, MHOTOWICH, ajre0pandeckas
Ipo0b, TOXKIECTBO, 3HAKOMCTBO C KOpPHEM HATypaJbHOW CTETEeHH
OOJBIIIE €NWHMIIBI, YMEHHE BBINOJHATH pacd€Tel Mo Gdopmysam,
npeoOpa3oBaHus IENbIX, JPOOHO-PAllMOHANBHBIX BBIPAKEHUNH U
BBIPAXKEHU C KOPHSIMH, Pa3JIOKEHHUE MHOIOYJIEHA HAa MHOXXHUTEJH, B
TOM 4HCIIE C HCIONb30BaHHEM (OPMYNl pPa3HOCTH KBAApaTOB U

KBaapaTa CYMMBI U PA3HOCTHU

YMenue ONCpUpOBATh MOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUC C




OIHOM TIEPEMEHHOI, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHHUE pellaTh JUHEHHbIE M KBAJApPATHHIC YpPAaBHEHUS,
JIPOOHO-PAIMOHAIEHEIE YPaBHEHHUS C OJIHOW TEPEMEHHOW, CHUCTEMBI
JIBYX JIMHEWHBIX YpaBHEHUH, JIMHEWHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W  JIPOOHO-pAallMOHAIIBHBIE HEPaBEHCTBA C  OJHOU
MIEPEMEHHOM, B TOM YHUCJIE MPU PELICHUHN 33]1a4 U3 IPYTUX MPEeIMETOB
U TPAKTUYECKUX 3aJa4; YMEHUE UCIOJIb30BaTh KOOPIUHATHYIO
OpSIMYI0O M KOOPAMHATHYIO IUIOCKOCTH JJISI HM300pa)KeHHsl pelIeHU

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MNOHATHUAMU: QYHKIMS, rpaduk GyHKIUH, HYIU
byHKIIH, MIPOMEXYTKH 3HaKOIOCTOSIHCTBA, MIPOMEXYTKH
BO3pacTaHus, YyObIBaHUS, HaAuOO/bIIee U HAUMEHbIIEE 3HAUYEHUS
byHKIUY; yMEHUue ONEepUpPOBATH HNOHATUSAMU: npsimMas
NPONOPIHUOHATBHOCTD, JHHEWHAs (YHKIUS, KBaJApaTuIHas (HYyHKIHSA,
oOpaTHasi TPOMOPIUOHATIBHOCTh, Mapabona, rumnepbosa; yMeHue
cTpouTh rpaduku GyHKINN, UCTIONB30BaTh TPa(UKH IS ONpeaeTICHHS
CBOMCTB MPOLECCOB U 3aBUCUMOCTEH, IJisl pelIeHus 3a7a4 U3 JIPyrux
yueOHBIX MPEAMETOB U pEajJbHOW KHU3HU; YMEHHE BbIpaXarTb

dhopmynIaMu 3aBUCUMOCTH MEX]1y BETUUMHAMU

Ymenue OIlIEpUpPOBaTh MOHSTHUSIMMU: II0CJIEI0BATENBHOCTD,
apumernueckas M TeOMETpUYecKass  IPOTPEecCUr;  yYMEHHUE
UCIOJIb30BaTh CBOMCTBA MOCIIEAOBATENBHOCTEH, (GOPMYNBI CyMMBbI U
o0IIero 4jaeHa MpH PEelIeHUH 3a]ad, B TOM YHUCIE 3aJad U3 APYrux

y‘Ie6HLIX npeaAMETOB U peanLHoﬁ KU3HHU

YMeHue pemaTth 3a/laud pa3HbIX THUIIOB (B TOM 4YHCJE Ha MPOLEHTHI,
JOIM M YacTH, JBWXKEHHUE, paboTy, LEHy TOBapoOB U CTOHWMOCTb
MOKYIOK U YCIYT, HAJIOTH, 33/1a4K U3 00J1aCTH YIPaBICHUS JTUYHBIMU U
ceMeHbIMU  (MHAHCAMH); YMEHHE  COCTAaBJISATb  BBIPAKEHUS,
YpPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBbI [0 YCIOBUIO 3aJayH,
UCCIIEIOBaTh MOIYYEHHOE PELICHHE U OLIEHUBATh IIPABIONOA00HOCTh

MMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HOHATHAMM: (HUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jyd4, JIOMaHasi, yroJjl, MHOTOyTOJIbHUK, TPEYTrOJIbHUK, paBHOOEIPEHHBIN
U PABHOCTOPOHHHMH TpPEYroJbHUKH, NPSIMOYTOJIbHBIM TPEyrojbHHUK,

MEauaHa, 6I/ICCGKTpI/ICB. H BBICOTA TPCYTOJIbHUKA, LIeTI:IpéX}’TOJ’HyHI/IK,




napajuiesiorpaMM, pom0O, TpPSIMOYTOJbHUK, KBajapaT, Tpamerus;
OKPY’KHOCTb, KPYT', KacaTejbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
durypamu; ymeHue pemarb 3aJaud, B TOM YHCIIE U3 MOBCETHEBHOM
JKU3HM, HAa HAXOXJICHHE I'€OMETPUUYECKHUX BEIMYHUH C IPUMEHEHUEM

M3YyYEHHBIX CBOUCTB (pUTryp U PaKToB

10

YMeHue onepupoBaTh IMOHSATUSIMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJbHUKOB; MapalieIbHOCTh U MEPHEHAUKYISIPHOCTh MPAMBIX,
YroJa MeXAy MNpSIMbIMHU, TEPIECHIUKYISP, HAKIOHHAs, MPOCKIUs,
nonobue Guryp, nogo0HbIe TPEYTrOIbHUKH, CHMMETPHSI OTHOCUTEIBHO
TOYKM U TPSIMOM; YMEHHE pacro3HaBaThb PAaBEHCTBO, CUMMETPHUIO U
nonobue Quryp, napayielbHOCTh U NEPIEHANKYISIPHOCTh IPSIMbIX B

OKpYXaroIieM Mupe

11

YMeHue onepupoBaTh IOHATHAMM: JUIMHA, PACCTOSIHUE, YIoJ
(BenMuMHA yIia, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IJIOLIA[b;
YMEHHUE OLEHUBATH pa3Mephl MPEIMETOB U OOBEKTOB B OKPY)KaIOIIEM
MHUpE; YMEHHE HNpUMEHATh (OpMyabl IepumMerpa U  IUIOIIAAU
MHOTOYTI'OJIbHUKOB, JUIMHBI OKPY)KHOCTH U IUIOIIAJU Kpyra, oObema
IPSIMOYTOJIBHOTO IIApaJUIEIENUIE1a; YMEHUE INPUMEHATh IPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHMKA,
teopemy Iludaropa, TpuUroHOMeTpHUYECKHE COOTHOIIEHUS Ul

BBIYMCIICHUS IJIMH, PACCTOSHUM, TUIOIIAAEH

12

YMmeHue wu3zo0paxkaTb IUIOCKME (UIYypbl ¥ HMX KOMOMHAIMH,
IPOCTPAHCTBEHHbIE (UTYphl OT PYKH, C TOMOIIbIO UYEPTEKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX CpPEICTB IO TEKCTOBOMY WU

CHUMBOJIBHOMY OITMCAHWIO

13

YMmenue ONneprupoBaTh IOHATHUAMMU: IpAMOYTOJIbHaA cucreMma
KOOpJAUHAT, KOOpPJAWHAThI TOYKH, BCKTOp, CcymMmMa BCKTOPOB,
MPOU3BCACHUC BCKTOPA HA YUCIIO, CKAJIPHOC IIPOU3BEACHUEC BEKTOPOB;
YMCHHE HCIIOJb30BATE BCKTOPBI MU KOOPAWHATBHI AJIA IMPCACTABIICHUA
JaHHBIX W PpCHICHUA 3ada4, B TOM YHCIC H3 JPYIruX y‘IC6HBIX

npeaAMETOB U pCaHLHOﬁ KU3HHU

14

YMeHue omnepupoBaTh IMOHSATUSMHU: CTOJNOMKOBBIE U  KPYTOBBIE
IUarpaMMmbl,  TaONHIBI, cpeaHee  apudMeTHYecKoe, MeauaHa,
HauOoJblllee ¥ HAaWMEHBIIEe 3HAYCHHs, pa3Max YHCIOBOrO Habopa;

YMCHUC MU3BJICKATBh, HHTCPIPECTUPOBATH u Hp606p830BBIBaTB




uH(pOpMallMIO, TMPEACTABIEHHYI0 B Tal0lHMIIaX M Ha JAUAarpaMMax,
OTpaKaroIlyl0 CBOWMCTBAa M XapaKTEPUCTUKH DPEaJbHBIX MPOLECCOB U
SABJICHUM; yMEHHE paclo3HaBaThb WM3MEHYUBHIC BEIUYUHBI B

OKpYXaIoIIeM MUPE

15

YMeHue omnepupoBaTh TMOHATHIMH: CIYYalHBIA OIBIT (CoydalHbIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (DJIIEMEHTApHBIH HCXOJ)
CIIy4aifHOTO OIBITA, CIyYailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOIUTb BEPOATHOCTH CIYyYalHBIX COOBITHH B OIBITax C
PaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMH COOBITHSMH; YMEHHUE pellaTh
3aJaud METOJIOM OPraHHW30BAHHOIO Iepedopa M C HCIOJIb30BAHUEM
MpaBWJIa YMHOXXCHUS;, YMEHHUE OIICHHBATh BEPOSTHOCTH PEabHBIX
COOBITHI M SIBJICHH, MOHUMATh POJb MPAKTHUYECKU TOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITHI B OKPYXAIOIIEeM MHPE H B IKU3HU;
3HAKOMCTBO C TIOHATHEM HE3aBHCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCENI U €TO POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMeHue BbIOMpATh MOAXOISIIMNA W3YYEHHBIM METON AJii pelieHUs
3a/1ayd, MPUBOJUTH MPUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KWU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHUKHU B
UCKYCCTBE, ONHUCHIBATH OTHEIbHBbIC BBIJAIONIMECS  PE3YJIbTaThl,
MOJIYYEHHBIE B XOJI€ Pa3BUTHS MaTEMaTHKH KaK HayKd, MPUBOIUTH
MIpUMEPBl MATEMATUYECKUX OTKPBITHI U UX aBTOPOB B OT€UECTBEHHOU

Y BCEMHPHOM UCTOPHH




HEPEYEHDb DJIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
1O MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMeHT COAePKAHMS

1 Yucna v BBIYNCICHUA

11 Harypanbnslie u nenslie uncina. IIpu3sHaku 1eIMMOCTH LENIBIX YUCEI

12 OOBIKHOBEHHBIE W JICCATUYHBIE  JApOOM,  MPOLEHTH,  OECKOHEYHBIE
' NEPUOANYECKUE IPOoU

13 Pamonanbuble  umcna.  ApudmMeTHyeckue Onepanud ¢ PaldOHAIbHBIMH
' YyHCIaMU

14 HelictButenbHbie yucia. ApudmMeTnueckue omnepanud ¢ JeWCTBUTEIbHBIMU
' YyHCIaMU

15 [IpubnuxEHHbIE BBIYUCICHUS, IpaBUIa OKPYIJVIEHUS, NPHUKUIKA U OLIEHKa
' pe3yJibTaTa BEIYUCICHUN
2 AnrebpanuecKue BRIPaKSHUS

2.1 bykBeHHbIE BbIpakeHUs (BBIPAKEHUS C IEPEMEHHBIMU )

2 Crenenp ¢ nenbiM nokaszareneM. CTeneHb € palMOHAIBHBIM I10Ka3aTElIeM.
' CBolicTBa cTENIEHU

2.3 MHorousneHsl

2.4 Anrebpanueckas 1poob

’5 Apudpmernyeckuit KOpEHb HaTypaJbHOU CTEIEHHU. HencrBus c
' apru(MeTHUECKUMH KOPHAMHU HAaTypaJbHOU CTENeHU
3 YpaBHEHMS U HEPABEHCTBA

31 Ilensle u JpoOHO-panMOHaNbHbIE ypaBHEHHsA. CHCTEMBl M COBOKYIHOCTH
' YpaBHEHUU

32 Lenble u npoOHO-palioHalbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABEHCTB

3.3 Permienue TekCTOBBIX 3aa4
4 YucnoBble MOCIE0BATENIBHOCTH

41 ITocnenoBaTenbHOCTH, CITOCOOKI 3aJaHUS TTOCIIEN0BATEILHOCTEH

4.2 Apudmernueckas u reoMerpuyeckas mporpeccur. Dopmyna  CIOXKHBIX




IIPOLIEHTOB

5 @yHKUINU
Oyukus, cnocodbl 3amanus ¢GyHkuw. ['paduk  PyHkoum. O6nacTh
OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHui ¢pynkuuu. Hynmu ¢yaxmum. [IpomexyTku
5.1 3HAKOIOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMH. MakcUMyMbl U
MUHMMYMb! (yHKIMM. HambGonbliee M HauMmeHbllee 3HaueHHE (QYHKLIUU Ha
POMEXKYTKE
6 Koopaunats! Ha IpsIMOi U IIIIOCKOCTH
6.1 KoopaunaTthnas npsmast
6.2 JlekapTOBbI KOOPAMHATHI Ha IIOCKOCTH
7 I'eomeTpus
7.1 ['eomeTpuyeckue GUryphl 1 UX CBOMCTBA
7.2 TpeyroabHUK
7.3 MHOroyronsHUKU
74 OKpy’>KHOCTb U KpPYT
7.5 H3mepeHue reoMeTpuuecKrux BeJIMYUH
7.6 BexTops! Ha III0CKOCTH
8 BeposiTHOCTB ¥ cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
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FTEOMETPUA 7-9

IHHOACHUTEJIBHASA 3AIIMCKA

I'eomeTpuss Kak OJMH W3 OCHOBHBIX pa3JeioOB IIKOJBHOM MaTEMaTHKH,
UMEIOLINI CBOEH 1IeNbI0 00€CIeUUTh U3YYEHHE CBOMCTB M pa3MepoB Quryp, ux
OTHOLIEHUH M  B3aUMHOE  pACIIOJIOKEHUE, OIUPAcTCs Ha  JOTMYECKYIO,
JOKA3aTeNIbHYI0 JUHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOTO
o0m1ero o0pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYArOMIMICS YUYUTCS TIPOBOAUTD
JOKAa3aTeJIbHbIE PACCYKIEHHUsS, CTPOUTH JIOTHUECKUE YMO3AKIIFOUECHMs, JOKA3bIBATh
UCTUHHBIE YTBEPXKICHUS W CTPOUTHh KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJIUTH
pacCyXJIeHus «OT TPOTUBHOTO», OTJIWYaTh CBOWCTBA OT IPU3HAKOB,
(opMyIHpOBaTH OOPATHBIE YTBEPKIACHUS.

BTopoil 1nenp0 W3ydeHUs TEOMETPUH SBIAETCA MCIIOJIB30BAHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUM KaK MAaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3aaad,
BCTPEUAIOLUIMXCA B peajdbHOW ku3HU. OOyyaroumuiicss JOKEH Hay4duThCs
ONPENEIUTh F€OMETPUUECKYIO (DUTYypy, ONMHCATH CIOBAMHU JAHHBIA YEPTEXK WU
PUCYHOK, HAaWTH IJIOLIAb 3€MEIBHOTO y4aCTKa, pACCUUTATh HEOOXOIUMYIO JTUHY
ONITOBOJIOKOHHOTO Kalenst winm TpeOyemble pa3Mepbl rapaxa Uisi aBTOMOOMJIS.
OTOMy COOTBETCTBYET BTOpAsi, BHIYMCIMUTEIbHAS JUHUSA B W3YyYEHUU T€OMETPHUHU.
[Ipu pemienuu 3agad MPaKTUYECKOTO XapakTepa OOy4YaroOLIUMHCS YUUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJENM  peajbHbIX JKU3HEHHBIX CHUTyalud, MPOBOJIUTH
BBIYKCIICHUS U OLIEHUBATh aJIEKBATHOCTD MOJYYEHHOTO pe3yJIbTaTa.

KpaiiHe BaxxHO MOAYEPKHBATH CBSI3U TEOMETPUM C APYTUMHU Y4YEOHBIMU
MpeAMeTaMi, MOTUBUPOBATH UCIOJIb30BATh OMPEACICHHS] T€OMETPUUECKUX (PUryp
U TOHSATUH, EMOHCTPUPOBATh NPUMEHEHUE MOJIYYEHHBIX YMEHUH B (QU3UKE U
TEXHUKE. OTH CBA3M HauOosiee SpKO BHIHBI B TeMax «Bekropb»,
«Tpuronomerpuueckue cooTHoleHus», «Merong koopauHat» U «Teopema
[Tudaropay.

VYueoOnnlii Kypc «I'eoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE DPA3eIibl
conepxkanusi: «l'eomerpuueckue Gurypsl M UX cBoicTBay, «M3MepeHue
r€OMETPUYECKUX BENUUYUH», «JlekapToBbl KOOpAMHATBI HA  IUJIOCKOCTWY,
«Bektopby, «/IBuxkeHus miockoctuy, «IIpeodpasoBanust mogo0us».

Ha u3yuenue yuebHoro kypca «I'eomerpus» otBoautcs 204 yaca: B 7 kiiacce
— 68 vacoB (2 yaca B Heneno), B 8 kinacce — 68 yacoB (2 yaca B Hezenwo), B 9
kiacce — 102 yaca (3 yaca B HefIeIni0).



COIEPKAHUE OBYYEHUA
7 KIIACC

HavansHble noHATHS TeoMeTpuu. Touka, npsimasi, OTPE30K, JIyd. YTos. Buel
yriaoB. BeprukaneHele U CMeXHBIE yribl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U IEPIEHIUKYISIPHOCTD IIPSIMBIX.

Cummetpruunble  (urypbl. OCHOBHBIE CBOMCTBA OCEBOW CHUMMETPHHU.
IIprmMepbl CUMMETPHH B OKPY’KAIOLIEM MHUPE.

OCHOBHBIE MOCTPOECHMSI C MOMOIIBIO LHUPKYJIS W JUHEHKH. TpeyrojbHUK.
Bricora, Menuana, OuccekTpuica, UX CBOMCTBA.

PaBHOOenpeHHBIE M  PAaBHOCTOPOHHHMI  TpeyrojpHUKH. HepaBeHCTBO
TPEYrOJIbHUKA.

CpoiicTBa W TMpU3HAKU paBHOOEAPEHHOTO TpeyrojpHuKa. Ilpu3Haku
PaBEHCTBA TPEYT OJILHUKOB.

CBolicTBa U NPU3HAKY NAapaJLIENbHBIX NPsMbIX. CyMMa yIiioB TpPEyroJIbHHKA.
Breninue yriel TpeyroibHUKA.

[IpssmMoyrosibHbIlE  TpeyroiabHUK. CBOWCTBO MEIHMAHBI IPSIMOYTOJBHOTO
TPEYrojabHUKA,  INPOBEAEHHOM K  rumnoreHyse. Ilpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTOJIBHUK € yTioM B 30°.

HepaBencTtBa B reoMeTrpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIeM yrjie U OOJbIIEH CTOPOHE TPEYroJIbHUKA.
[lepneHaAUKyISIp U HAKJIIOHHAS.

['eomerprueckoe MecTo TOYeK. buccekTpuca yriia ©  CepeIVHHBIN
NEPIEHIUKYJIIAP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOUYEK.

OKpyXHOCTb W Kpyr, XOpJa M JHaMETp, HUX CBOMCTBA. B3anmHoe
PaCIIOIOKEHUE OKPYKHOCTH M IpsMoM. KacarenbHas U CeKyllas K OKpYKHOCTH.
OKpy»XHOCTb, BIMCaHHAas B YroJ. BrmcaHHas # oONHMCaHHAs OKPYKHOCTH
TPEYTOJIbHUKA.

8 KJIACC

UYereipéxyronpauku. [lapannenorpamm, ero npu3Haku U cBouWcTBa. YacTHbIe
cllyyau napajuieiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKH U
cBoiictBa. Tpamenwmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TMPHU3HAKHU.
[IpssmoyroJibHas Tpaneuus.

Meron yaBoeHust meauansl. LlenTpanbHas cumMmerpusa. Teopema Daseca u
TEOpEMa O MPOMOPLUUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJibHUKA U Tpaneuuu. LleHTp Macc TpeyrojibHUKA.

[Tonobue TpeyrodbHUKOB, Kod(pduuueHT moaoous. Ilpusznaku mnomoOus
TPEYroJabHUKOB. [IpuMeHeHune noao0us npu penieHny NPakTUIECKUX 3a1ad.



CpoiicTBa miomaael reomerpuueckux ¢uryp. @opMyinbl Uil IIOLAaN
TPEYroJIbHUKA, Mapajuienorpamma, pomoa u Tpaneuuu. OTHOIIEHHE IUIOMIAIEH
no1I00HBIX (uryp.

Brruncnenue miomaneit TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pereHun
MPaKTUYECKUX 3a]1a4.

CHHYC, KOCHHYC, TAHI'€HC OCTpPOTO yIjla MPSMOYTOJIBHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpuroHomerpuieckue (HyHKIUU
yrioB B 30, 45 u 60°.

BrnycanHble M LIEHTpalibHBIE YIJIBI, YTOJ MEXKIY KacaTelbHOM M XOpJOH.
Yriel  MexIy XopJaMH M CEeKyIUMMH. BrmcaHHblE H  ONMCAaHHbBIC
YEeTBIPEXYTOJIBHUKU. B3auMHOE pacnosokeHue AByX OKpyxHocrel. Kacanue
OKpykHOCTEH. OOIIME KacaTeIbHbIE K ABYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, TaHrenc yrimoB or O mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO. DOPMYIIBI IPUBENCHUS.

Pemienne TpeyronpHUKOB. TeopeMa KOCHMHYCOB M TeOpeMa CHHYCOB.
Pemienne mnpakTudecknx 3agad C MCIHOJIb30BAHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogodus. [1ogodrie COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema O mNPOWU3BENECHHHM OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYLINX, TEOPEMA O KBAaAPATE KacaTEIbHOM.

Bektop, anuHa  (MOAynb)  BEKTOpA,  COHANPABICHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO ~ HAIIPABJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMM HAJA BEKTOpaMHu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunHatel BekTopa. CKalsIpHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHM JJIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y pPaBHEHUS NPSIMON U OKPY>KHOCTH
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METO KOOPAUHAT U €TO
IPUMEHEHUE.

[IpaBunpHblE MHOrOyroJibHUKH. JlmrHAa OKpykHOCTH. I'pagycHas wu
paauaHHas Mepa yria, BBIYMCIEHHUE JUIMH Iyr OKpykHocted. Ilnmomans kpyra,
CEKTOpa, CETMEHTA.

JIBUKEHUSI TUIOCKOCTM M BHYTPEHHHE CUMMeETpuu Guryp (snemMeHTapHbIe
npeactasienus). [Tapannensubiit nepenoc. [loBopor.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbl OCBOEHHUS MPOrpaMMbl Y4YEOHOro Kypca
«I"eomeTpus» XapaKTEpU3YIOTCS:

1) naTpuoTHYECKOE BOCIIMTAHKE:

OpOSIBICHUEM HHTEpeca K TMPOLUUIOMY M  HACTOSILEMY PpPOCCHUCKOU
MaTeMaTUKH, I1IEHHOCTHbIM OTHOLUIEHWEM K  JIOCTM)KEHUSM  POCCHMCKHUX
MAaTEMAaTUKOB M POCCHUHCKONM MaTEeMaTHYECKOM IIKOJBI, K HMCIOJIb30BAHUIO ITHUX
JOCTH)KEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEN IrpaKIaHUHA U peaju3aluu ero
OpaB, IMpPEJICTAaBICHUEM O MAaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO ITUUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPaKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HayKHh, OCO3HAHHEM BaXXHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B J€ATEIbHOCTH YUEHOTO;

3) Tpy10BOE BOCIIMTAHHE:

YCTAHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PEIIEHUM NPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMaTUYECKOTO
o0pa3oBaHMsI HAa TMPOTSHKEHHHM BCEH KU3HU I YCHENTHOW MpodecCHOHAIbHON
JESATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBHIOOPOM U
MOCTPOEHUEM UHJIMBUIyaIbHOU TPAEKTOPUU 00PA30BAHUS U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K HOMOILMOHAIIBHOMY UM 3CTETHYECKOMY BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PELICHUH, PACCYX IACHUH, YMEHHIO BHJIETb
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 IO3HAHHUSI:

OpUEHTalMeld B JIEATETbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPObI U
oOlecTBa, MOHMMAHMEM MAaTeMAaTHYEeCKOW HAyKu Kak cdepbl 4YelOBEeYeCKOn
NEATEIbHOCTH, TANOB €€ pa3BUTUSA M 3HAYMMOCTH I Pa3BUTHS LIMBUIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MATEMATHYECKOW KyJbTypOW Kak CpeICTBOM
NO3HAHUSA MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
JeSITeNIbHOCTH;



6) ¢uzuyeckoe BocmUTaHUE, (OPMUPOBaAHHE KYJbTYPHI 310POBbS W
IMOLMOHAIBLHOIO 0JIArONMOTyYHs:

TOTOBHOCTBIO NPUMEHATH MAaTEMaTUYECKWE 3HAHHUS B HWHTEpEcax CBOETO
3I0pOBbS, BEIEHUS  3I40POBOrOo  oOpa3a  KU3HM  (310pOBOE  IIUTAaHMUE,
cOAaHCUPOBAHHBIA PEKUM 3aHATUH M OTIbIXA, peryisipHas (¢uznyecKas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBbIKa pediekcur, NpU3HAHHEM CBOETO
IIpaBa Ha OIIHMOKY M TaKOIo e IpaBa APYroro 4eioBeKa;

7) 3K0JI0THYeCKO€e BOCIIMTAHNE:

OpUEHTallMEeN Ha MPUMEHEHUE MaTEeMAaTUYECKUX 3HAHUN IS pPEIleHus 3ajad
B 00JacTU COXPAHHOCTH OKPY’KAaIOLIEH cpeabl, IJIAHUPOBAHUS IOCTYNKOB U
OLICHKM KX BO3MOJKHBIX IOCJIEICTBUN MJIsi OKpPY)KaIOIIEH Cpelibl, OCO3HAHUEM
rJI00aJIBbHOTO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEN UX PELIEHUS;

8) aganTanusi K U3MEHSIIOIIHMCS YCJIOBHIM CONHAIbHONH W NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSX HEONPEIEIEHHOCTH, IOBBIIICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUECKYIO JAESATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTbCA Yy APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM JAESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OIbITa IPYTUX;

HEOOXOAMMOCThIO B (POPMUPOBAaHMM HOBBIX 3HAHHWM, B TOM YHCIE
(opMyIUpOBaTh W€, IOHATHUS, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEPUIUTHl COOCTBEHHBIX 3HAaHUM U
KOMITIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPHUHMMATH
CTPECCOBYIO CUTYyallMI0 Kak BbI30B, TPEOYIOLIUMI KOHTPMEpP, KOPPEKTHPOBATH
OpUHUMaeMble pelIeHUusT U AEUCTBUs, (HOPMYyJIHMPOBATH U OLICHUBATh PHUCKU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATHBI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue AefcTBUA:

e BBIABIISITH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MATEMaTHYCCKUX
OOBEKTOB, TOHATUN, OTHOIICHWA MEXIy TMOHATUIMH, (OPMYIUPOBATH
OTpEJCICHUs]  TIOHATHM, YCTaHABIWMBATh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukany, OCHOBaHUSA i OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (OPMYIMPOBATH U  MPeoOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAMHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBISBJSITH ~ MAaTEMAaTUYECKHWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopedrss B (akTax, JaHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npemiaraTh KPUTEPUH IS BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTUBOPEUNIL;
JieNaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, EAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

pa30upaTh OKa3aTeIbCTBA MATEMATHYECKUX YTBEPKICHUN (TIPSIMBIC U OT
MIPOTUBHOTO), TPOBOJUTH CAMOCTOSTEIIEHO HECIOXHBIC OKa3aTelIbCTBA
MaTeMaTU4eCKnX (PAKTOB, BBICTpAWBaTh AaAPTYMEHTAIIMI0, TPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpaTh CIOCOO pelieHuss yd4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHUs, BBHIOMpaTh HauOoJee MOAXOMANINA C y4ETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarejbCKkue AeiCTBUA.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEOBATEIIbCKUNH WHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh BOIPOCH, (PUKCUPYIOUIUE MPOTUBOpEUNE, MpoOIIeMy,
CaMOCTOSATENILHO YCTAaHABIIMBaTh KCKOMOE W JaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIINIO, MHCHHE;

MPOBOJUTH MO CAaMOCTOSATEIHLHO COCTABICHHOMY IUIaHY HECIIOKHbBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOI;
CaMOCTOSITENIbHO (hOPMYJIMPOBATh OOOOIIEHUSI U BBIBOJBI MO pe3yJbTaTaMm
MPOBENEHHOTO HAOJIIOICHUSI, UCCIIEIOBAaHUSI, OIICHHBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKKe BBIJIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUH, JIaHHBIX,
HEOOXOUMBIX JIJIsl peLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH
MHGOPMALMIO Pa3IMUHBIX BUAOB U (POPM IpEICTaBICHMUS;

BbIOMpaTh (GOpMY MPEACTaBICHUS HMHPOPMALMH U WUIUIFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u uX
KOMOWHAITUSMU,

OLICHMBAaTh HAAEKHOCTh HMHPOpPMALMUA IO KPUTEPHUSIM, MPEATIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KomMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC NCHCTBUSA:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYXKIACHUA B COOTBECTCTBUH C YCIIOBUAMU
H neisiMu O6HICHI/I$I, SICHO, TOYHO, I'PAaMOTHO BBIPAKaTb CBOIO TOUYKY 3PCHHA



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHMS MO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYYE€HHbBIN pPe3yJIbTaT;

B X0JIe 00CYX/IeHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYX/IaeMOU TEMBI,
npo0JIeMbl, perraeMoil 3a7a4n, BbICKa3bIBaTh UJIEH, HAIICJICHHbIE HA MOUCK
pElICHMs, COIMOCTAaBIATh CBOM CYXKIEHUA C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JAMANIOra, OOHApYKHUBATh Pa3iMuuMe M CXOJCTBO IO3WIIUN, B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,
MPEICTABIIATh pE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEI0BAHUS, TPOEKTA, CAMOCTOATEILHO BHIOUPATH (hOpMAT BHICTYILICHUS
C Y4ETOM 3aja4 MPE3eHTANU U OCOOCHHOCTEHN ay/IUTOPUH;

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW U WHJWBHIYyaIbHOU
paboThI MpHU pEIIEHNH YYeOHBIX MaTEMaTHYECKUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOMN JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0CyKIaTh MPOLECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH;

y4yacTBOBaTh B TpyHmnoBbIX (¢Gopmax padoTel (00CyxkaeHusi, OOMEH
MHEHHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHE), BHIOIHATH CBOIO YacTh pabOThI
U KOOPIMHHMPOBAaTb CBOM JEWUCTBHS C JPYIMMH WICHAMH KOMAaHJbI,
OLICHMBATh KAu€CTBO CBOEro BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA

Camoopranusanus:

CaMOCTOATENIBHO COCTaBJIATH IUIAH, aJTOPUTM PELICHUs 3aAaud (WU €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHUpOBaTb M KOPPEKTHPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTpOJI]:, SMOLMOHAJIbHbIN NHTEJJIEKT:

BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS MIPOLIecca U pe3yibTaTa
pelLIeHusT MaTEMATHYECKOH 3a/1a4H;

IPEABUAETH TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPU PELIECHUU 3a/1a4H,
BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBLCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTU [OCTABICHHOM L€ U
YCIOBUSIM, OOBSCHSATH NMPUUYUHBI JOCTHXKCHUS WM HEIOCTHIKEHUS LENH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.



HPEJMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 7 KJjacce OOYYarOMUNCA TOJTYYUT CIICAYIOIINC
MPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh W3y4yeHHbIE TE€OMETpUYECKHE (QUTYpPBI, ONpPENeNsiTh HX
B3aMMHOE PAaCIOJIOKEHUE, H300pakaTh TeOMETPUUYECKHE (PUTYpBI, BBIMOIHSITH
YEpPTEXKHU MO YCIOBHIO 3ajaud. M3MepATh JMHEWHBIE W YIJOBBIE BEIUYWHBL.
Pemrars 3a1aum Ha BBIYMCIIEHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henatb rpyOyl0 OIEHKY JIMHEWMHBIX M YIJIOBBIX BEJIMYUH IPEIMETOB B
peanbHOM KU3HU, Pa3MEPOB MPUPOIHBIX O00BEKTOB. Paznuuarh pa3Mepbl 3THX
00BEKTOB IO MOPSIIKY BETUYUHBI.

CTpOouTh 4epTEXKU K TECOMETPUUECKUAM 3a7a4aM.

[lonp30BaThCAd MNpU3HAKAMU PABEHCTBA TPEYTOJBHHUKOB, HCIIOJIb30BATh
PU3HAKU U CBOWCTBA PAaBHOOECAPEHHBIX TPEYTOJIBLHUKOB IIPH PEIICHUU 3a]1a4.

[IpoBOOUTE JOTHYECKUE PACCYKACHUS C HUCIOJb30BAHUEM TI'€OMETPUUYECKUX
TEOPEM.

[Tonmp30BaTbCs NpPHU3HAKAMU PABEHCTBA MPSIMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIHAHbl, MPOBECAEHHOM K  THUIOTEHY3€  MIPAMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PELICHUU €OMETPUUECKUX 3a/1a4.

Onpenenars napamuieaIbHOCTh IPSIMBIX C TOMOUIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cexymasa. OnpenensaTs napauieJIbHOCTh NPSAMBIX C IIOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IPSMOU 0 TOUYEK APYTrOr MPSIMOM.

Pemiats 3agaun Ha KiieTyaton Oymare.

[IpoBOaUTH BHIYMCICHUS W HAXOJWUTh YHUCIOBbIE M OYKBEHHBIE 3HAYCHUS
YIJIOB B TE€OMETPUYECKMX 3aJadyax C HCIOJb30BAHUEM CYMMBI  YTJIOB
TPEYTrOJLHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpH
[IEPECEUCHUN JBYX IapajUIeIbHBIX IPSAMBIX CEKyller. Pemare mnpakTuyeckue
3a7]a4M HAa HaAXOXKJICHUE YIJIOB.

Bnagerp NoHATHEM TE€OMETPUUYECKOIO MECTa TOYEK. YMEThb OIPENCIAThH
OMCCEKTPHUCY yIJia U CEPEeIUHHBIN MEPICHIUKYISP K OTPE3KY KaK reOMETPUUIECKHE
MecCTa TOYEK.

DopMynupoOBaTh OMPEAECICHUS OKPYKHOCTH W Kpyra, XOpIbl U JIHaMETpa
OKPYHOCTH, ITOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHSThH 3TH CBOMCTBA IPH
pelIeHny 3a1a4.

Brnaners mOHATHMEM ONHCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxonuTh €€ meHTp. [lomp3oBaThes (akTamMu O TOM, YTO OHUCCEKTPHUCH YTIIOB
TPEYTOJbHUKA TIEPECEKAIOTCSI B OOHOM TOYKE, MW O TOM, 4YTO CEpPEIWHHBIC
NEPNEHIUKYJISAPBI K CTOPOHAM TPEYTOJIbHUKA EPECEKAIOTCS B OJTHOM TOYKE.

Bnaners nonsaTHeM KacaTeabHOUW K OKPYKHOCTH, I0JIb30BaTHCSI TEOPEMOU O
MEPIEHAUKYIISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KACAHUS.



[Tonp30BaThCA MPOCTEUIIMMU F€OMETPUYECKUMU HEPABEHCTBAMU, IOHUMATh
UX IPAKTUYECKUN CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHS C MOMOIIBIO LIUPKYJISI U
JIMHEWKH.

K xonmy oOyuenus B 8 KkJjacce OOy4aromuiCS TMOTYYUT CIICAYIOIINC
MIPEAMETHBIE PE3YIIBTATHI:

Pacrnio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1a4.

[IpuMeHATh CBOMCTBAa TOYKHM IMEPECEUYECHHsS] MEIHUaH TPeyrojibHUKa (LIEHTpa
Macc) B PEIICHNUH 3a/1ay.

BrageTs noHsATHEM CpelHEN JIMHUU TPEYTrOJbHUKA U TPANELNH, TPUMEHITh
UX CBOWCTBAa IpU PELICHUH TeoMeTpudecKkux 3anad. [lomwp3oBarbest Teopemon
dajieca U TEOPEMON O MPOMOPIIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJIS pELICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKK TIOJ00US TPEYTOJBHUKOB B PEUICHUH T€OMETPUUYECKUX
3a1ad.

[lonb3oBaTbea Teopemoin Ilugaropa mnsg pemieHUss TE€OMETPUUYECKUX U
npakTH4ecKux 3a1ad. CTpOUTh MaTEMaTUYECKYI0 MOJENIb B MPAKTHYECKUX
3a/1ayax, CaMOCTOSITENIBHO JIENaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIIME JITTUHBI.

Brnagete TNOHATUSMU CHHYyCa, KOCHMHYCa M TaHIE€HCAa OCTPOro yria
MPSAMOYTOJIBHOTO TpeyrojbHUKa. [101b30BaThCA 3TUMHU MOHATUSAMH AJIA PELICHUS
MPAKTUYECKUX 3a/1a4.

BoruucnsaTs (pa3audHbIMUA CIOCO0aMM) TUIOMIAAL TPEYTOJbHUKA U TUTOLIAIH
MHOTOYTOJIbHBIX ~ (QUryp (MOJB3YysICh, TA€ HEOOXOAUMO, KaIbKYJISITOPOM).
[IpuMeHsATh MOoy4eHHbIE YMEHUS B IPAKTUYECKHX 3a/1ayax.

Brnagere NOHATHSMH BIHMCAHHOTO M LIEHTPAJIbHOTO YIJIA, MCHOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yTriaX, yriiaX MEXIy XOpAaMu (CEKYIIUMU) U YIJIe MEXIY
KAacaTeJIbHOU M XOPJIOW MPH PEIIEHUHA T'€OMETPUUYECKUX 3a/1a4.

Brnaners MoHATHEM ONKUCAHHOTO YETHIPEXYTOJIbBHUKA, TPUMEHSTh CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUUYECKUE
MOJEIIN IS 3a/1a4 pPeabHOM )KM3HU U MPOBOJANTH COOTBETCTBYIOIINE BBIUUCIECHUS
C NpUMEHEHUEM TNOoA00Hs W TPUTOHOMETpUU (TOJB3YSCh, TJAE HEOOXOAMMO,
KaJIbKYJIATOPOM).

K xoHiy oOydenuss B 9 kJiacce OOYyYarONIIMICA MOJYYHUT CIEAYIOIIUE
peIMETHbIE PE3yJIbTaThI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOIUTh C UX
MIOMOILBIO Pa3JUYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOIO TPEYTrOJbHUKA («pELICHHE



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaXxoAuTh (C MOMOIIBIO KAJIBKYJIATOPA) JITHUHBI
Y YTJIBI JIS1 HETAOJMYHBIX 3HAYCHUH.

[Tonb3oBaTbesa GopMyliaMH MPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM Il HAXOXJIEHHUS COOTHOIICHUW MEXIy TPUTOHOMETPUUECKUMU
BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMBbl CHHYCOB M KOCHUHYCOB JJIS HAXOXKJICHUS Pa3INnYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTrOJIbHUKOBY), TNPHUMEHATh WX TIpHU
pEIICHUN T€OMETPUUECKUX 3a/1au.

Brnagers moHsiTMsMH  mpeoOpa3oBaHHS — MOAOOMS, COOTBETCTBEHHBIX
aeMeHTOB NMo00HBIX Guryp. [lonb30BaThCcsi cBOMCTBaAMH MO00MSI TPOU3BOJILHBIX
buryp, ymeTb BBIYUCIATH JJUHBI W HAXOAWTH YIJbl y MOAOOHBIX GUTYp.
[IpuMeHsATh cBoOMCTBAa MOAOOMS B MPAKTUYECKUX 3aJadax. YMEThb NPHUBOJUTH
pUMeEpPBI NOJO0OHBIX (UTYP B OKPYKAIOIIEM MHPE.

[Tonb30BaThcs TEOPEMAaMU O MPOU3BEACHUN OTPE3KOB XOPJ, O MPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJlpaTe KacaTeIbHOM.

[Tonb3oBaThbcs BEKTOpamMH, MOHUMATh UX TEOMETPUYECKUU W (umyeckuit
CMBIC]I, TIPUMEHATh WX B PEIICHUH TECOMETPHUSCKHX M (PU3HUYECKHX 3ajad.
[TpuMeHsITh CKaTIpHOE IPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JJTUH U YTIIOB.

[Tonb3oBaThCc METOJAOM KOOPIMHAT HA IUIOCKOCTH, NPUMEHSTh €ro B
PEIICHUN T€OMETPUUECKUX U MPAKTUYECKHUX 3a]1ay.

Brnagets MOHATHSIMHU MPaBHIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPY)KHOCTH,
JUTMHBI TyTH OKPY)KHOCTH W PaTUaHHON MEpHI YIiia, YMETh BBIYUCISTH ILJIOMIATh
Kpyra u ero yactei. [[puMeHsITh moydeHHbIe YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxonuth ocu (MM LEHTPHI) CUMMETPUU (PUTYDP, TMPUMEHSTH JIBUKCHUS
TUTIOCKOCTHU B MPOCTEUIINX CITydasiX.

[IpuMeHATh TONMy4YEHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMAaTHUCCKHEC
MOJIETIH JJIs 33/1a4 PeasibHOM KU3HU U TPOBOJAUTH COOTBETCTBYIOIIUE BHIYUCICHHUS
C TPUMCHECHHEM IIOJ00MS W TPUTOHOMETPHUYECCKUX (PYHKIMHA (MOJB3YsCh, TJIE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB 1 TeM uppossbie
Ne i/ P Konrpoabnbie | IIpakTHuyeckue (1uubp )
NPOrpamMMblI Bcero oOpa3oBaTe/IbHbIC
padoThI padoThI
pecypchl
[Ipocreiimue reomerpuueckue GUrypsl u
1 I/Df cBoiicTBa. 13me elime FGOMe(f I/Il};ECKI/IX 14 buommorexa LIOK
' P P https://m.edsoo.ru/7f415e2e
BEJINYMH
bubmnoreka LIOK
2 T 22 1
PEYTOILHHIH https://m.edsoo.ru/7f415e2e
3 [TapamienbHbIe IPsIMBIE, CyMMa YIJIOB 14 1 bubnuoreka LIOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U KpyT. ['eomeTpruueckue 14 1 bubnuoreka LIOK
MIOCTPOEHUSA https://m.edsoo.ru/7f415e2e
bu6nmmoreka [IOK
5 II 606 i 4 1
OBTOPEHHE, ODODIEHHE SHAHHIHA https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/m P Konrpoanueie | IlpakTuuyeckue (ucpp )
NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIe
padoTbI padoThbI
pecypchbl
bubnnorexa [JOK
1 q & 12 1
CTRIPERYTOILHHIH https://m.edsoo.ru/7f417e18
Teopema @aneca u Teopema o
2 1| OfIO MOHATBHBIX OTp €3Kax, 1oI00HbIC 15 1 bubmmorexa LIOK
POTIOPHL P > 1104 https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
[Imomane. Haxoxaenue momaaen
3 T J:a III0 l[Ii)HI/IKO); ;IK lfl/IH}(I)I;I“O HJ:)JIIIIjHII){IXH(bI/IF 14 1 buGnnorexa LIOK
peyroa 4 P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Tudaropa u Hauana 10 1 bubnuorexa LIOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417e18
VYTl B OKpyKHOCTU. BrincanHble n
5 OINMCAHHBIE YEThIPEXYTOIbHUKH. 13 1 bubmuorexa [LIOK
KacarenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoteka [IOK
i 4 1
6 Hosropenne, obobuienne snaiii https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KoanuectBo 1yacoB J/1eKTPOHHbIE
No 11/ HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
) IpOrpamMmal Beero Kourpoannsie | IIpakTuueckne | 00pasoBaTe/bHbIE
padoThI padoThI pecypcenbl
bubnuorexa [JOK
1 J 0 17 1
HKBHIAHA Y5EOHEIX ACHUHTOR https://m.edsoo.ru/7f41al2c
5 Tpuronomerpus. TeopeMbl KOCHHYCOB H 16 1 bubnuorexa LIOK
CHHYCOB. Penienue TpeyrojbHIUKOB https://m.edsoo.ru/7f41al2c
3 [IpeobpazoBanue nogodus. Merpuueckue 10 1 bubnuoreka [LIOK
COOTHOIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubnnorexa [JOK
4 B 12 1
CKTOpH https://m.edsoo.ru/7f41al2c
bubnuoreka [JOK
5 9 1
JlexapTOBbI KOOPIMHATHI Ha TIOCKOCTH httos://m.edsoo.ru/7fA1a12c
IIpa € MHOTOYTO . a
N el I
Py IlI ﬂu pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomanaei
bu6nmmoteka [IOK
7 6
JBIKCHHS II0CKOCTH https://m.edsoo.ru/7f41al2c
8 [ToBTOpeHue, 00001ICHNE, CHCTEMATH3AIIUS 7 2 bu6nmmoreka [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
bu6nmmoreka [IOK
9 P I 17
eerke sanatt O https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsimyecTBo yacoB DJIeKTPOHHbIE
Ne m/m Tema ypoka Konrtpoasnsie | IIpakTnueckue Hara unpponbie
Bcero u3ydyeHusi | o0pa3oBaTejbHbIe
padoThI padoThI
pecypchbl
1 [Ipocreiimune reomeTpruueckue 1 bu6mmoteka [LIOK
OOBEKTBI https://m.eds00.ru/8866hb724
bubnnorexa [JOK
2 MuoroyrobHHui, foMaas 1 https://m.edso0.ru/8866ch6a
3 CMexHbIe U BEPTUKAJIBHBIE YTJIbI 1 bubmmorexa LIOK
https://m.eds00.ru/8866c5c0
4 CMexHbIe U BEpTUKAIIBHBIE YTJIbI 1 bubmmorexa LIOK
https://m.edso0.ru/8866¢7be
5 CMexkHbIE M BEPTUKAIIBHBIE YIJIBI 1 bubmmorexa LIOK
https://m.edso0.ru/8866c3ea
6 CMexHbIE M BEPTUKAIIBHBIE YIJIBI 1 bubmmorexa LIOK
https://m.edso0.ru/8866c3ea
7 CMexXHbIE M BEPTUKAIIBHBIE YIJIBI 1 bubmiorexa LIOK
https://m.edso0.ru/8866c3ea
8 CMexHbIE M BEPTUKAIIBHBIE YIJIBI 1 bubmiorexa LIOK
https://m.edso0.ru/8866¢3ea
N3mepenne TUHENHBIX U YTIIOBBIX bubmuoreka [LIOK
9 BEJIMYMH, BBIYMCIIEHUE OTPE3KOB U 1 https://m.edso0.ru/8866c3ea
YIJIOB



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c3ea

W3mepenue JIMHEUHBIX U YTIIOBBIX

bubnnorexa [JOK
10 BEJIMYMH, BBIYUCIIEHUE OTPE3KOB U
https://m.edso0.ru/8866c3ea
yIJIOB
H3mepenne TMHENHBIX U YIIIOBBIX bubmmoreka [IOK
11 BEJINYUH, BBIYUCIICHUE OTPE3KOB U https://m.edso0.ru/8866ce80
yIJIOB
H3MepeHne TMHENHBIX U YIIIOBBIX bubmmoreka [IOK
12 BEJIMYMH, BBIYNCICHUE OTPE3KOB U https://m.edso0.ru/8866ce80
yIJIOB
13 [Tepumetp u mnomaab Guryp, bubmmoreka [JOK
COCTABJICHHBIX U3 IIPSIMOYT'OJIBHUKOB https://m.edso0.ru/8866ce80
14 [epumeTp u mnomans Guryp, bu6mmoteka [LIOK
COCTABJICHHBIX U3 IIPSIMOYT'OJIBHUKOB https://m.edso0.ru/8866ce80
[loHsiTHE O paBHBIX TPEYTOJBHUKAX
bubnnorexa [JOK
15 Y IIEPBUYHBIE NIPEICTABICHUS O
https://m.edso0.ru/8866ce80
paBHBIX (huTypax
16 Tpu npusHaka paBeHCTBa bubnuoreka [LIOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3Haka paBeHCTBa bubnuoreka [LIOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npu3Haka paBeHCTBA bubnnorexa [IOK
TPEYTOJIBHUKOB https://m.edso0.ru/8866e01e
19 Tpu npu3Haka paBeHCTBa bubnnoreka [IOK
TPEYTrOJIbHUKOB https://m.edso0.ru/8866ce80
20 Tpu npu3Haka paBeHCTBa bu6muorexa [LIOK
TPEYrOJIbHUKOB https://m.edso0.ru/8866ce80
1 Tpu npusHaka paBeHCTBa bubmuoreka [LIOK

TPEYrOJIbHUKOB

https://m.edso0.ru/8866e88e



https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866e88e

[Ipu3naku paBeHCTBA

bubnuorexa [JOK

22
IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB https://m.edso0.ru/8866e9ec
23 [Ipu3Haku paBeHCTBA bubmmoreka [IOK
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB https://m.edso0.ru/8866e9ec
CBOICTBO MeIMAHBI
24 psIMO oanIgro TpPEeYroJbHUKA buomiorexa LIOK
P yr . eyt ’ https://m.eds00.ru/8866e9ec
MPOBEIEHHON K THIIOTEHY3€
CBOICTBO MeIHaHbI
25 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA bubmmorexa [IOK
PANOYFOTLHOTO TPEY ’ https://m.edsoo.ru/8866e9ec
MPOBEAEHHON K TUIIOTEHY3€
26 PaBHOOEIpEHHBIC U bubnnoreka [IOK
PaBHOCTOPOHHUE TPEYTOJIbHUKH https://m.edsoo.ru/8866d6fa
97 [Ipu3Haku u cBOMCTBa bubnuorexa LIOK
PaBHOOEIPEHHOTO TPEYTOIbHUKA https://m.edso0.ru/8866d880
28 [Ipu3Haku u cBOMCTBa bubnuoreka [LIOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.edso0.ru/8866d880
29 [Ipu3Haku u cBoiicTBa bubnnorexa [IOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edso0.ru/8866e26c
30 HepaBencTBa B reomeTpuu
bu6nmmoteka [IOK
31 H
CPABEHCTEA B TEONETpHH https://m.edsoo.ru/8866e3a2
bu6nmmoreka [IOK
32 H
CPABCHCTEA B TEONETPHH https://m.edso0.ru/8866eb22
bu6nmmoreka [IOK
33 H
CPABEHCTEA B TEoNETpHH https://m.edso0.ru/8866eb22
34 [IpsAMOYTOIBHBIN TPEYTOJIBHUK C bu6mmoreka [IOK
yraom B 30° https://m.edso0.ru/8866eb22
35 [IpsiMOyrOIBbHBIN TPEYTOJIBHUK C
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yriom B 30°

36 KonTponbHnas paboTa no reme bubnuorexa [LIOK
"TpeyronbHuxu” https://m.edsoo.ru/8866echc
37 [TapannenbHble npsMbIe, UX bubnuorexa [IOK
CBOMCTBA https://m.edso0.ru/8866ef64
N bubmmoreka [IOK
38 Hrretit noctynar sz hitps://m.eds00.ru/8866eb22
Hakpecr nexamue,
COOTBETCTBEHHBIE 1 OJJHOCTOPOHHHE
39 yII161, 00pa30BaHHBIC IPU bubmmorexa LIOK
https://m.edso0.ru/8866f086
nepeceueHNH MapauieTbHbBIX
MPSAMBIX CEKYLIEH
Haxpecr nexamiue, bu6mmoteka LIOK
COOTBETCTBEHHBIE U OTHOCTOPOHHHE https://m.edso0.ru/8866f086
40 yII161, 00pa30BaHHBIC IPU
nepeceueHH MapauieIbHbBIX
MPSAMBIX CEKYLIEH
Hakpect nexamue, bubnnorexa [IOK
COOTBETCTBEHHBIE U OTHOCTOPOHHHE https://m.edso0.ru/8866f086
41 yIibl, 00pa3oBaHHbIE MPU
nepeceyeHn! MnapaiebHbIX
MPSAMBIX CEKYLIEH
Hakpect nexaiue, bubnnorexa [IOK
COOTBETCTBEHHBIE U OTHOCTOPOHHHE https://m.edso0.ru/8866f086
42 yIJbl, 00pa30BaHHbIE MPU
nepeceyeHn: MapauieIbHbIX
HPSIMBIX CEKYIIEeH
43 Hakpecr nexammue, bubmuoreka [LIOK

COOTBCTCTBCHHBIC U OTHOCTOPOHHHUC

https://m.edso0.ru/8866f3b0
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yIJIbI, 00pa30BaHHbBIE TIPU
MepPECCUCHUH TapaJlICIbHBIX
NPSAMBIX CEKYLIEH

[Ipu3Hak napanaenbHOCTH IPSIMbIX
yepe3 PaBEHCTBO PACCTOSHUM OT

bubnuorexa [IOK
https://m.edso0.ru/8866f086

4 TOYEK OJHOM IIPSMOM 10 BTOPOU
IpSIMON
[Ipu3Hak nmapamuieIbHOCTH MPSAMBIX bu6mmotexa [LIOK
45 Yyepe3 paBEeHCTBO PACCTOSIHUM OT https://m.edso0.ru/8866f086
TOYEK OJHOM IIPSIMOM 10 BTOPOM
IPSIMON
46 CymMa yTIiioB TpeyroJibHUKa brbmmorexa [IOK
https://m.eds00.ru/8866f630
47 CyMmMa yIIioB TpeyrojbHHKa brbmmorexa [OK
https://m.edso0.ru/8866f8ba
48 Bueinue yribl TpeyroyibHuKa bromiorexa LIOK
https://m.edsoo.ru/8866fa5e
49 Brewnue yriel TpeyrosibHuKa
KonrponbHas pabora no reme
50 "Hap:HJIGJILHLII:)e IIpsIMBbIE, CyMMa bubmiorexa LIOK
" https://m.edsoo.ru/8866fe6e
YIJI0B TPEYTOJIbHUKA
51 OKpy’>KHOCTb, XOPZIbI U IUAMETP, UX bubnnorexa [IOK
CBOMCTBA https://m.edso0.ru/88670800
52 KacarenbHas kK OKpy>KHOCTH bubmiorexa LIOK
https://m.edso0.ru/88670e9a
53 OKpy’KHOCTb, BIIUCAHHAS B YTOJI Bubmrorexa LIOK
https://m.edso0.ru/88670e9a
54 OKpyXHOCTb, BIIMCAHHAS B yTOJ bubnuoteka [IOK
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55 ITonsarue o 'MT, npumenenue B bubanoreka [IOK
3aa4ax https://m.eds00.ru/8867013e
56 ITonsarue o 'MT, npumenenue B bubnuorexa [IOK
3a1a4dax https://m.eds00.ru/88670508
buccekrpuca u cepe 7
57 n: neHTF;II/Ilc H;PII KEKHHHHHH bubmmorexa LIOK
PHEHIAKYIIAP https://m.edso0.ru/88670e9a
reoMeTpUUYECKHEe MECTa TOUEeK
58 OKpyXHOCTb, OTIMCAHHAS OKOJIO bubnnoreka [IOK
TPEYroJIbHUKA https://m.eds00.ru/88670a62
59 OKpy»XHOCTb, OTIMCAHHAS] OKOJIO bubnnoreka [IOK
TpPEYrojbHUKA https://m.edso0.ru/8867103e
60 OKpyXHOCTb, BIIUCAHHAS B bubnnoreka [IOK
TPEYrOJIbHUK https://m.edso0.ru/8867103e
61 OKpyXHOCTb, BIIUCAHHAS B bubnnoreka [IOK
TPEYrOJIbHUK https://m.edso0.ru/8867103e
62 [Ipocreiimue 3a1a4u Ha HOCTPOECHUE bubmmorexa LIOK
P A P https://m.edso0.ru/88671188
63 [Ipocreiimue 3a7auu Ha TOCTPOSHHE bubmmorexa HOK
P P https://m.edso0.ru/886712d2
KonTponbHnas paboTa no reme
64 "OKDVIKHOCTE H K bubnuoreka [LIOK
Py pyT: \ https://m.eds00.ru/88671462
['eomerprueckue noctpoeHus
[ToBTOpeHue u 00o0IIeHNE 3HAHUI
65 OCHOBHBIX IMOHATUNA U METO/IOB bubmmorexa LIOK
A https://m.edso0.ru/886715b6
Kypca 7 kiacca
66 Hroroas koHTposbHASA paboTa bubmiorexa LIOK

https://m.edsoo.ru/886716ec
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[ToBTOpeHue n 06001IeHNE 3HAHUI

67 OCHOBHBIX ITOHATUN U METOI0OB 1 buGnnorexa [IOK
A https://m.edso0.ru/886719bc
Kypca 7 Kiacca
[ToBTOpeHue u 00001IeHNE 3HAHUI
68 OCHOBHBIX HOHATUU U METONOB 1 buGnnorexa [IOK
A https://m.edso0.ru/886719bc
Kypca 7 kiacca
OBUIEE KOJIMYECTBO YACOB IIO 68

I[TPOI'PAMME
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8 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
ara uudpoBbie
Nen/m | Tema ypoka Konrposbhbie | IIpakTHueckue A p
Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoThbI padoTsbI
pecypchbl
1 [Tapanenorpamm, ero Ipu3HaKH U 1 bubmmoreka [IOK
CBOICTBA https://m.edso0.ru/88671af2
5 [Tapamienorpamm, ero npu3HaKu U 1 bubnuoreka LIOK
CBONCTBa https://m.edso0.ru/88671ca0
3 [Tapannenorpamm, €ro nNpyU3HaKu U 1 bubnnoreka [IOK
CBOICTBa https://m.edso0.ru/88671ca0
YacTHbIe cydad napauieorpaMMOB
4 (mpsimo OJII}:IL{II/IK 013\46 KBa, paT) ux 1 bubmmorexa LIOK
PAMOYT D DOMD, KBaZpat), https://m.edsoo.ru/88671dea
MPU3HAKU U CBOWCTBA
YacTHbIe cydau mnapauieorpaMMoB
5 (mpsimo OJ'IZ:III/IK (I))M6 KBa, paT) ux 1 bubmmorexa LIOK
PAOYE > POMD, KEAAPAL) https://m.eds00.ru/88671f20
MPU3HAKU U CBOICTBA
YacTHble cnydyan napauiesiorpaMMoB
6 (mpsimo OJIZ;I/IK (I))M6 KBarp aT), uxX 1 bubmiorexa LIOK
PAMOYT S POMD, KBajpaL), https://m.edso0.ru/8867209c
MPU3HAKU U CBOICTBA
bu6nmmoreka [IOK
7 T 1
patiet https://m.edso0.ru/88672358
8 PaBHOOOKas 1 IpsIMOYyTOJIbHAS 1 bubnnorexa [IOK
Tpanenun https://m.eds00.ru/8867252¢
9 PaBHOOOKas 1 TPAMOYTOJIbHAS 1 bu6mmoreka [IOK
Tparnenuu https://m.edsoo.ru/88672858
10 Meron yaBoeHuUs: MEAHAHbI 1 bu6nmnoreka [IOK
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11 IlenTpanbHas cummeTpus bubmmorexa LIOK
https://m.edso0.ru/88672b14

12 KonTponbHnas paboTa no reme bubnuorexa [IOK
"YeTbIpEXyroabHUKH" https://m.edso0.ru/88672c9a

13 Teopema dazeca u Teopema o bubmmoreka [IOK
MPONOPIIMOHAIBHBIX OTPE3KAX https://m.edso0.ru/8867337a

14 CpenHsist TuHUS TpeyroiabHUKa bubmmorexa LIOK
https://m.edso0.ru/88672e0c

15 CpenHsis TMHUS TPeYroJabHUKA bubmmorexa [IOK
https://m.edso0.ru/88672f38

16 Tparenust, €€ cpeHsst THHUS bubmorexa LIOK
https://m.edso0.ru/88672358

17 Tpanenus, e€ cpeaHss TUHUAS Bubmorexa ITOK
https://m.edso0.ru/88673064

18 [TponoprimoHaIbHBIC OTPE3KU bubmorexa HOK
https://m.edso0.ru/88673794

19 [TponopunoHanbHbIE OTPE3KU bubmmorexa LIOK
https://m.edso0.ru/88673794

20 [TenTp Macc B TpEYroJbHUKE bubmmorexa LIOK
https://m.edso0.ru/886738fc

bubnnoreka [IOK
2 HMonobHsie TpeyronbHik https://m.edsoﬁu/88673a78

29 Tpu npusHaka nogodus bubnnorexa [IOK
TPEYrOJIbHUKOB https://m.edso0.ru/88673bae

93 Tpu npusHaka nogoodus bu6mmoreka [IOK
TPEYTOJIBHUKOB https://m.edso0.ru/88673d52

24 Tpu npusHaka nogo0us bu6muoreka [IOK
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TPEYrOJIbHUKOB https://m.eds00.ru/8867400e
o5 Tpu npusHaka nogoous bu6mmoteka LIOK
TPEYrOJIbHUKOB https://m.eds00.ru/8867445a
26 [Ipumenenne mogoous Npu perieHuu bu6mmoteka LIOK
IIPAaKTUYECKUX 3a/1a4 https://m.eds00.ru/8867445a
97 KonTponbHnas paboTa no reme bu6mmotexa [LIOK
"TlogoGHbBIE TPEYTOIBHUKA" https://m.edsoo.ru/8867445a
28 CaolicTBa miomaen bubnuoreka [JOK
TeOMETPHUUECKUX QUTYD https://m.edso0.ru/886745fe
29 Dopmysl 114 III0LAAN bu6mmoteka LIOK
TPEYrOJIbHUKA, ITapajuieIorpaMmma https://m.eds00.ru/88674860
30 DopMyIsl JUIs IUIOLIAAN bubnuoreka LIOK
TPEYrOJIbHUKA, ITapajuieIorpaMmma https://m.edso0.ru/88674a22
31 DopMyIsl JUIs IUIOLIAAN bubnuoreka [LIOK
TPEYroJIbHUKA, ITapajieJorpaMmma https://m.edso0.ru/88674a22
32 DopMmynbl I TI0MIAAN bu6mmoteka LIOK
TPEYroJabHHUKA, TapaJuIeIorpaMma https://m.edso0.ru/88675288
33 DopMyIsl IS IUIOIIAA bubnnorexa [IOK
TPEYroJIbHUKA, TapaJuIeIOrpaMmMa https://m.edso0.ru/8867542c
34 Breruucnenue miomanen CloxHbIX bu6mmotexka [IOK
buryp https://m.edso0.ru/88674e78
35 [Tnomanu uryp Ha kieT4aToin bu6mmoreka I[IOK
Oymare https://m.edso0.ru/8867473e
L
3 Tlomma i 10700HEIX Hryp ﬁﬁ?ﬁrﬁiﬂiﬁﬁal;%?%ss
38 3aaun ¢ MPaKTHICCKUM bubmmorexa [JOK
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COJIEpKAaHUEM https://m.edso0.ru/88675558
39 3ajauu ¢ MPaKTUYECKUM bubanoreka [IOK
COJIEpKAHUEM https://m.edso0.ru/88675684
40 Pemienue 3a1a4 ¢ noMOIIBIO METO/1A bubnuoreka [JOK
BCIIOMOTATEJILHON MI0IIaau https://m.eds00.ru/88674f90
41 KonTponbHnas paboTa no reme bu6mmotexa [LIOK
"TTnomanp" https://m.edso00.ru/8867579c
N bubmmoreka [IOK
42 T I1
copea Huaropa it e mpiverieriie https://m.eds00.ru/88675918
N bubnuoreka [JOK
43 Teopema ITudaropa u e€ npumeHeHne httos://m.eds0.ru/88675918
bubnnorexa [JOK
44 T I1 &
copema [nparopa u & mpumerere https://m.edso0.ru/88675abc
N bubmuoreka [JOK
45 T IT
copema [ldaropa u e¢ npumereHie https://m.edso0.ru/88675d32
N bubmmoreka [JOK
46 T I1
copema [nparopa & mpumerere https://m.edso0.ru/88675d32
OrnpeziesieHre TPUrOHOMETPUUECKHIX
KIIMM OCTPOTO yria
47 2 ySII{M2 oanI:)ro TYI; OJIbHHUKA bubmmorexa [IOK
PAMOYT peyr ’ https://m.eds00.ru/88675d32
TPUTOHOMECTPUYCCKHNEC COOTHOIICHUSA
B IIPSIMOYT'OJIBHOM TPEYT'OJIbHUKE
48 OCHOBHOE TPUTOHOMETPHUIECKOE bubnmnoreka [IOK
TOXJIECTBO https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE bubmuotexa [IOK
TOXJECTBO https://m.edso0.ru/88675f44
50 OCHOBHOE TPUTOHOMETPHUECKOE bubnuoreka [LIOK

TOXKIECTBO

https://m.edsoo.ru/88675f44
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KonTtponpHast pabora o Teme

bubnnorexa [JOK

> "Teopema Iluaropa it iasasa https://m.eds00.ru/8a1407e8
TPUTOHOMETPUU
59 BnucanHble v HEHTpaIbHbBIE YTJIbI, bubmuorexa [JOK
YTOJI MEXy KacaTeIbHOM U XOPA0H https://m.edsoo.ru/8a1415pb2
53 Bnucannble U IEHTpaIbHbIE YTIIbI, bu6mmoteka [LIOK
YTOJI MEKIy KacaTeabHON U XOpAon https://m.edso0.ru/8a141940
54 BrnucanHble ¥ LICHTPAJIbHBIE YIIBI, bubnuorexa [IOK
YTOJI MEKIy KacaTeabHON U XOpAoH https://m.edsoo.ru/8al141b34
55 VYTIibl MEXIY XOpJaMH U CEKYIIIUMU brbmmorexa [IOK
https://m.edsoo.ru/8a141b34
56 VYTIIbl MEXIy XOpJaMH U CEKYIIUMU bromiorexa LIOK
https://m.edsoo.ru/8a141b34
Bnucannble u onvcaHHbIe
S7 YEeTBIPEXYTOJIBHUKH, UX IPU3HAKU U brbmmorexa [IOK
. https://m.edso0.ru/8a140f86
CBOMCTBA
Brnucannble u onucaHHbIe
58 YEeTBIPEXYTOJILHUKH, UX IPU3HAKU U bubmioreia LIOK
- https://m.edsoo.ru/8al1416d4
CBOMCTBA
Bnucannble u onucaHHble
59 YEeTBIPEXYTOJILHUKH, UX IPU3HAKU U brbnmorexa LIOK
. https://m.edsoo.ru/8a1416d4
CBONCTBA
[IprMeHeHne CBOMCTB BIIMCAHHBIX U bubnuoreka [LIOK
60 OTMCAHHBIX YETHIPEXYTOJIbHUKOB IPU https://m.edsoo.ru/8al41b34
pEIIEHNN TEOMETPUYECKUX 3a/1a4
IIpuMeHeHne CBOMCTB BIMCAHHBIX U bubmuorexa [LIOK
61 OTMCAHHBIX YETHIPEXYTOJIbHUKOB MPU https://m.edsoo.ru/8al41b34

pCeHICHUH T'COMCTPUICCKHUX 3a1av
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62 B3anMHoOe pacnonoxeHue 1Byx 1 bubnnoreka [IOK
OKpYKHOCTEH, 001IIMe KacaTelbHbIe https://m.edsoo.ru/8al1410a8
bubnnorexa [JOK
K i 1
63 AcAHHC ORpyxHOCTer https://m.eds00.ru/8al410a8
KonTpomnpHas padora mo Teme "YTisl
64 B OKPVKHOCTH. Briricanusle u 1 Bubmorexa [OK
by ‘ ) https://m.eds00.ru/8a141c88
OIKCAHHBIC YETHIPEX YT OJIbHUKH
[ToBTOpEHNE OCHOBHBIX OHATUNA U
65 METOJIOB KYPCOB 7 ¥ 8 KJIacCOB 1 Bubmiorexa LIOK
P . ’ https://m.edsoo.ru/8al41ddc
000011IeH1E 3HAHUIT
IToBTOpEHME OCHOBHBIX MOHATUIA U
66 METOJIOB KYPCOB 7 ¥ 8 KJIacCOB 1 Bubmiorexa LIOK
P . ’ https://m.edsoo.ru/8al4lefe
000011IeH1E 3HAHNI
bubnnorexa [JOK
67 " o 1
TOTOBAR KOHTPOALHAZ pabota https://m.edso0.ru/8a142368
IToBTOpEHME OCHOBHBIX OHATUNA U
68 METOJIOB KypCOB 7 U 8 KJIacCOB 1 bubmorexa [IOK
. . ’ https://m.edsoo.ru/8al420ac
00001IeHne 3HAHUI
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOIT'PAMME
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9 KUIIACC

KoaudecTBO 9acoB

DJIeKTPOHHBbIE IU(PPOBBIE

Ne n/m Tema YpoKa KOHTpoﬂbHHe HpaKTquCKne I[aTa 06pa30BaTe.]ILHLIe
Bcero U3yYeHUs
padoTsI padoThbI pecypcsl
JlukBugamnus yaeOHbIX N1e(UIIMTOB bu6nmoreka [IOK
1 1o Teme: «YeThIpeXyroabHUKU, HX 1 https://m.edsoo.ru/8a14336¢
3JIEMEHTHI, CBOMCTBA. Penienue
3a1a9d»
JIukBuanus yueOHbIX 1epUIUTOB bu6nmorexa LIOK
5 10 TeMe: «UeThIpexyrobHUKH, HX 1 https://m.edsoo.ru/8a14336¢
9JIEMEHTBHI, CBOICTBA. PemeHue
3a1a9d»
JIukBuanus yueOHbIX 1epUIUTOB bu6nmorexa LIOK
3 1o TeMe: «UeThIpeXyroNbHUKH, HX 1 https://m.edsoo.ru/8a14336¢
DJIEMEHTEI, cBoiicTBa. Pemenne
3a1ad»
JIukBuanus yueOHbIX A1epUIIUTOB bu6nmorexa LIOK
4 1o TeMe: «UeThIpeXyroIbHUKH, HX 1 https://m.edsoo.ru/8a14336¢
DJIEMEHTEI, cBOoiicTBa. Pemenne
3a1ad»
JlukBuanus yueOHbIX A1epUIIUTOB bubnnorexa [JOK
1o Teme: «[IpuMeHeHne TeopeMBbI https://m.edsoo.ru/8a14336¢
5 [Tudaropa npu pemeHnu 1
TEOMETPUUYECKUX U MPAKTUIECKUX
337129
5 JlukBuanus yueOHbIX 1epUIUTOB 1 bubnmnorexa [JOK

10 TEMC: «HpI/IMeHCHI/Ie TCOPCMbI

https://m.edso0.ru/8a14336¢
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[Mudaropa npu perienun
TreOMETPUYECKUX U MPAKTHUECKUX
3a/1a9»

JluxBuaanus yqyeOHbIX 1epUInTOB
no Teme: «IIpuMenenue Teopembl
[Mudaropa npu perienun
TEOMETPUYECKUX U MPAKTUIECKIX
3amaw»y

bubnunoreka LIOK
https://m.edsoo.ru/8a14336¢

JluxBumanus yqaeOHbIX 1epuInuTOB
1o teme: «[IpuMeHenne Teopemsl
[Tudaropa npu pemeHnu
TEOMETPUUYECKUX U MPAKTUYECKUX
3a1a9»

bubnunoreka LIOK
https://m.edsoo.ru/8a14336¢

JlukBuanus yueOHbIX 1epUIUTOB
o Teme: «TpuroHoMeTpudecKue
(GYHKIIUU OCTPOTO yTia
MPSIMOYTOJILHOTO TPEYTOJIbHUKA.
Perenne npsmMoyronbHBIX
TPEYTOJILHUKOB

bubnuoreka [{OK
https://m.edsoo.ru/8a14336¢

10

JluxBuaanus yueOHbIX AepUIUTOB
no teme: «pUroHoMeTpuyYecKue
(GyHKLHUU OCTPOTro yria
OPSMOYTOJIBHOTO TPEYTOJIbHUKA.
Pemenue npsiMoyroiabHbIX
TPEyrOJIbHUKOBY

bu6nmorexa LIOK
https://m.edsoo.ru/8a14336¢

11

JlukBuanus yueOHbIX 1epUIIUTOB
o Teme: «TpuroHoMeTpudecKue

(GyHKLIHMU OCTPOTro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

bubnunorexa LIOK
https://m.edso0.ru/8a14336¢
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Pewenne npsMoyronbHbIX
TPEYrOJIbHUKOBY»

JluxBuaanus yqyeOHbIX 1epUInTOB
1o Teme: « [pUroHoMeTpuIecKue
(GyHKIHU OCTPOTO yria

bubmuorexa [JOK
https://m.edsoo.ru/8a14336¢

12 HIPSMOYTOJIBHOTO TPEYTOJIbHUKA.
Pemienue npsiMoyrosabHbIX
TPEYrOJIbHUKOBY
JluxBumanus yqaeOHbIX 1epuInuTOB bubnnorexa [HOK
13 no Teme: «[Inomanau https://m.edsoo.ru/8a14336¢
MHOTOYTOJbHUKOB. [IpruMeHenne
JUTSL PELICHUS TPAKTHYECKUX 3a/1a1»
JlukBumanus yqaeOHbIX 1epumToB bubnnorexa [HOK
14 o teme: «[Lnomanu https://m.edsoo.ru/8a14336¢
MHOTOYTOJbHUKOB. [IpuMeHenne
JUTSL PELICHUS PAKTHYECKUX 3a/1a1»
JIukBuanus yueOHbIX 1epUIUTOB bubnnorexka [JOK
15 o Teme: «llnomanu https://m.edsoo.ru/8al424bc
MHOTOyroJibHUKOB. [IpuMeHenne
JUTSL PEIICHUS IPAKTHYECKUX 3a/1aW»
JIukBuanus yueOHbIX 1epUIUTOB bubnnorexka [JOK
16 o Teme: «llnomanu https://m.edsoo.ru/8al424bc
MHOTOyToJIbHUKOB. [IpuMeHenue
JUTSL PEIICHUS IPAKTHYECKUX 3a/1aW»
bu6mmorexa [IOK
1 Konmporbitast padora https://m.edsoo.ru/8al424bc
Onpenenerne . bu6mmorexa [IOK
18 TPUTOHOMETPUYECKUX (DYHKLUH

yrioB ot 0° no 180°

https://m.edsoo.ru/8al424bc
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bubnunoreka LIOK

19 OpMyJTB MIpHBCEH https://m.edsoo.ru/8al14336¢

20 Teopema KOCHHYCOB bubamorexa LIOK
https://m.edsoo.ru/8a14336¢

21 Teopema KOCHHYCOB bubamorexa LIOK
https://m.edsoo.ru/8al14336¢

22 Teopema KOCHHYCOB bubamorexa LIOK
https://m.edsoo.ru/8al42d5e

23 Teopema cuHycOB bubmorexa LIOK
https://m.edsoo.ru/8al42e8a

24 Teopema cuHyCcOB bubmorexa LIOK
https://m.edsoo.ru/8al42e8a

25 Teopema cuHycOB bubmorexa LIOK
https://m.edsoo.ru/8al42e8a

26 Haxosaenue JyiMH CTOPOH U Bbu6moteka [JOK
BEJIMYMH YIJIOB TPEYrOJIbHUKOB https://m.edsoo.ru/8a1430b0

27 Pemenne TpeyroiabsHUKOB bubnrorexa LIOK
https://m.edsoo.ru/8al42ac0

28 Pemenue TpeyroibHUKOB bubamorexa LIOK
https://m.edsoo.ru/8al42ac0

29 Pemenne TpeyroiabsHUKOB bubmorexa LIOK
https://m.edsoo.ru/8al42ac0

30 Pelienne TpeyroabHUKOB bubnrorexa LIOK
https://m.edsoo.ru/8al42ac0

31 IIpakTHueckoe NpUMEHEHNE TEOPEM bubmuoreka [IOK
CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c

32 [TpakTHueckoe MpUMEHEHHE TEOPEM bu6muoreka [JOK

CHHYCOB U KOCHHYCOB

https://m.edsoo.ru/8al42e8a
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KonTponbHnas paboTa no reme

bubnunoreka LIOK

33 "PemieHue TpeyrojabHUKOB" https://m.edsoo.ru/8a14392a
34 [TonsiTue o mpeoOpazoBaHUH bubmuorexa [{OK
0100Ms https://m.edsoo.ru/8al43ab0
35 COOTBETCTBEHHBIE PJICMEHTHI bu6nmorexa [IOK
NoJ00HBIX (uryp https://m.edsoo.ru/8a143de4
36 COOTBETCTBEHHBIE DJIEMEHTHI bu6nmmoreka [IOK
0 J00HBIX (UTYp https://m.edsoo.ru/8al143de4
Teopema o Ipou3BeICHUHN OTPE3KOB
37 XO0p, TeopeMa O MPOU3BEICHUU Bbu6mmoteka [JOK
OTPE3KOB CEKYIIUX, TEOpEMa O https://m.edsoo.ru/8a14406e
KBaJpare KacaTeIbHON
Teopema o Ipou3BeICHUHN OTPE3KOB
38 XOpI, TeopeMa O IPOU3BEICHUN bubmmoreka [JOK
OTPE3KOB CEKYIIUX, TEOPEMa O https://m.edsoo.ru/8al441a4
KBaJpare KacaTeIbHON
Teopema 0 Ipon3BeIEHUH OTPEZKOB
XOpI, TEOpEMa O MPOU3BEACHUN bubmmnoreka HOK
39 OTPE3KOB CEKYIIUX, TEOPEMa O https://m.edsoo.ru/8al442da
KBaJlpaTe KacaTeJIbHOU
40 IIpuMeHeHne TEOpEM B PELLIEHUH bubmuoreka [IOK
TFEOMETPHUYUCCKUX 33124 https://m.edsoo.ru/8a143f06
41 IIpuMeHeHne TeOpeM B peLlIEHUN bubmuoteka [IOK
TFEOMETPHUYUCCKUX 3a1a4 https://m.edsoo.ru/8al443fc
42 [IpuMeHeHue TeopeM B PEILIEHUHT bubmuoreka [IOK
TreOMETPUYECKUX 337134 https://m.edsoo0.ru/8a144578
43 KonTponbhas pabota o teme bu6muoreka [IOK

"IIpeobpa3oBanue mo100us.

https://m.edsoo.ru/8a1447a8
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Metpuueckre COOTHOLLIEHUS B
OKpyx)HOCTH"

Onpenenenyue BEKTOPOB.

bubnunoreka LIOK

44 o i i
VISHICCICHIL M TCOMETPHHACCIIH https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
CrioxeHue U BBIYUTaHHUE BEKTOPOB, bubmmoreka [JOK
45
YMHOXCHHE BEKTOpA Ha YKCIIO https://m.edsoo.ru/8al44a8c
46 CrioxeHue U BBIUUTaHUE BEKTOPOB, bubmmoreka [JOK
YMHOXCHHE BEKTOpA Ha YKCIIO https://m.edsoo.ru/8a144d52
CroxeHue 1 BBIYUTaHHUE BEKTOPOB, bubanorexa [JOK
47
YMHOXEHHE BEKTOpA Ha YKCIIO https://m.edsoo.ru/8a143de4
Paznoxenune BekTopa o ABym bu6nmorexa LIOK
48
HEKOJUTMHEApHBIM BEKTOpaM https://m.edsoo.ru/8a143de4
49 Koopaunatsl Bekropa buomiorexa LIOK
P P https://m.edsoo.ru/8al44fhe
o CkansipHo€e pou3BeICHNE BuGmorexa LIOK
BEKTOPOB, €r0 IPUMEHEHUE ISl
CXTOPOB, P A https://m.edsoo.ru/8a14539c
HAXOXJICHUS JIJTUH U YTJIOB
C
| Cuampmos pousneneric Busmiotexa LIOK
BEKTOPOB, €T'0 MPUMEHEHUE JIJIS
Pos, P o https://m.edsoo.ru/8a14550e
HAXOX/ICHUS JUIMH U YTJIOB
cy Penrenne 3a1a4 ¢ HOMOIIBIO bubmnoreka IIOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
c3 Penrenne 3a1a4 ¢ HOMOIIBIO bubmnoreka IIOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
ca IIpuMeHeHne BEKTOPOB s bu6muoreka [JOK
peleHus 3a1a4 GU3NKU https://m.edsoo.ru/8a143de4
55 KonTponbHas pabota 1o reme bu6mmoreka [IOK
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"Bektopsl" https://m.edsoo.ru/8a145b08
c6 JlexapToBbI KOOPAMHATHI TOUEK HA Bu6muotexa [JOK
IJIOCKOCTH https://m.edsoo.ru/8al43de4
57 VYpaBHeHue npsMon bromorexa LIOK
https://m.edsoo.ru/8al45c48
58 YpaBHeHHE NPAMOI
59 VYpaBHEHHE OKPYKHOCTH bubmmorexa LIOK
https://m.edsoo.ru/8al4635a
60 KoopaunaTsl Touek nepeceveHus Bbu6mmoteka [JOK
OKPYXXHOCTH M TIPSMOM https://m.edsoo.ru/8a146620
MeTto1 KOOpAWHAT MPU PELLIEHUHT
61 I‘GOMGI'I[pI/III:(flKI/IX 3a;[I:1q ’ bubmorexa LIOK
’ https://m.edsoo.ru/8a14635a
MPAKTHYECKUX 3a7a4
MeTto1 KOOpAUHAT MPU PELLICHUN bubmmoreka [JOK
62 rCOMETPHUCCKUX 3a/1ad, https://m.edsoo.ru/8a146e0e
IIPAKTUYECKUX 3a7a4
MeTto1 KOOpAMHAT MPU PELICHUU bubmuoreka [IOK
63 reOMETPUYECKUX 337134, https://m.edsoo.ru/8a146e0e
MPAKTUYECKUX 3a7a4
KonTponbHas padota no reme
64 ",Z[GK:pTOBI)I KgopﬂHHaTBI Ha bubmmorexa LIOK
. https://m.edsoo.ru/8a146e0e
IUIOCKOCTH
65 [IpaBHiIBHBIE MHOTOYT OJIBHUKH, bubmmnoreka HOK
BBIYUCIICHHE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
66 Yucno n. JInrHa OKpyKHOCTH bubamorexa LIOK
https://m.edsoo.ru/8al472c8
67 Yucio . JlnHa OKPYKHOCTH bubmmorexa LIOK

https://m.edsoo.ru/8al4714c
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68 JnuHa 1yru OKpy)KHOCTH
69 Paagnannas mepa yriia buomorexa LIOK
https://m.edsoo.ru/8al4714c
70 [Imomaae kpyra, cekTopa, CermMeHTa bubmmorexa [IOK
https://m.edso0.ru/8a147426
71 [Inomane kpyra, cekropa, cCermeHTa bubmorexa LIOK
https://m.edsoo.ru/8a147750
72 ITmomazne kpyra, ceKkTopa, cermeHTa bubmorexa LHOK
https://m.edsoo.ru/8a147337
73 ITonsgaTue o ABM>KEHUH IIIIOCKOCTHU bubmorexa LHOK
https://m.edsoo.ru/8a147c82
74 [TapannenbHblil IEpeHOC, TOBOPOT bubmorexa LIOK
https://m.edsoo.ru/8a147f16
75 [TapannenpHbIN IEPEHOC, TOBOPOT bubmorexa LIOK
https://m.edsoo.ru/8a147f16
76 [TapannensHbIN IEPEHOC, TOBOPOT bubmorexa LIOK
https://m.edsoo.ru/8al46e0e
77 [TapannensHbIN IEPEHOC, TOBOPOT bubmmorexa LIOK
https://m.edsoo.ru/8a146e0e
73 IIpuMeHeHne NBUKEHUI TIPU bubmuoteka [IOK
peILICHUH 33124 https://m.edso00.ru/8a1480e2
KonTponbnas pabota mo remam
79 "ITpaBHIIBHBIE MHOTOYTOJIbHUKH. bubmmnoreka HOK
OKpy>KHOCTb. JIBM>KeHHS https://m.edsoo.ru/8a1480e2
mIockocTu"
[ToBTOpeHwme, o6o6meHI/vIe, Bumorexa 1IOK
80 CUCTEMAaTH3alMsA 3HAHUH.

I/I3MepeHHe TCOMETPHUICCKUX

https://m.edso0.ru/8a148524
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BeIWYUH. TpeyrojbHUKU

[ToBTOpeHue, 0600IICHIE,
cucTeMaTu3alys 3HaHuH.

bubnunorexa LIOK

81 [MapainenbHbie 1 https://m.edsoo.ru/8a148650
NepHEHIUKYIISIPHBIC IPSIMBbIE
[ToBTOpeHue, 0600IICHIE, bubnunoreka LIOK
CHUCTEMAaTU3AIUs 3HAHWMH. https://m.edso0.ru/8a1480e2
82 OKpy’>KHOCTb U KpYT.
['eomeTpuyeckue NocTpoeHus.
VTIiBl B OKPYXHOCTH
[ToBTOpenue, 0600IICHIE, bubnunoreka LIOK
cHCTEMAaTH3AIUs 3HAHWM. https://m.edso0.ru/8a1480e2
83 Brnucannbie u onMcaHHBIC
OKPY’KHOCTH MHOT'OYTOJIbHUKOB
84 HtoroBas KOHTpoOJbHAs paboTa buomiorexa LIOK
https://m.edsoo.ru/8a148920
85 [ToBTOpenue, 06061ICHNHE, bubmnoreka IIOK
cucTeMaTH3aIus 3HAaHUI https://m.edsoo0.ru/8a1480e2
86-88 Pewenne 3anau no teme: «llepumerp bubnrorexa LIOK
H ILIOMIATH MHOTOYTOMBHHKOB https://m.edsoo.ru/8a1480e2
89-91 Pemenue 3agau no teme: «/lvHa bubmmorexa LIOK
OKPYKHOCTH H ILTOMIATH KDYT®» https://m.edsoo.ru/8a1480e2
92-93 Pemenne 3amad mo reme: «O0bEM bubmmorexa LIOK
MPSIMOYTOJIGHOT'O MapaJIICIICIIUIIEA) https://m.eds00.ru/8a1480e2
94-96 Pemenue 3amgau no reme: «lIpuzHaku bubmorexa [IOK
PABCHCTAA TPEYTOHHEKOR https://m.edsoo.ru/8a1480e2
bu6nunorexa LIOK
97-99 Pemenue 3amad mo teme:

«Tpuronomerpuueckue
COOTHOIIEHHUS JJI BBIYUCICHUS
JUITMH, pacCTOSTHUH, TUIOLIAACH»

https://m.edso0.ru/8a1480e2
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bubnmoreka [JOK

: 1
100 Pemenue 3amau o teme: «Teopema o ttps/m edsoo ru/8al48062
CyMME YTJIOB TPEYTOJIbHHAKA)
101 P - «Teope 1 bubnuorexa [JOK
HemeHHe O TENE: (e https://m.edsoo.ru/8a1480e2
udaropa»
102 15 cHUe 1 bubnunoreka LIOK
TOTOROE HOPTOPETE https://m.edsoo.ru/8a1480e2
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOI'PAMME
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MPOBEPSEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOT'PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemble IpeaMeTHBIEC Pe3yJIbTAThI 0CBOCHHS OCHOBHOMH
NPOBEPsIEMOro .
o0pa3oBaTeJbHOI MPOrpaMMbl OCHOBHOT'0O 00111er0 00pa3oBaHus
pe3yJbTarTa
6 I'eomeTpus
Pacnio3HaBaTh M3y4eHHbIE reOMETpUYECKUe (UTYpPBI, ONPENENsTh UX B3aUMHOE
6.1 pacrooxxeHue, n300paxxaTb TeOMETPUYECKHE (PUTYPHI, BBITIOIHATH YEPTEXKH 110
' YCIOBUIO 3a7auu. M3MepsaTh NMHEWHBIE U YIVIOBBIE BEIWYUHBL. Pemates 3amaun
Ha BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYMH YIVIOB
Jenatb rpyOyI0 OLICHKY JIMHEHHBIX U YIJIOBBIX BEIMYHMH MPEIMETOB B pealbHON
6.2 KHU3HH, Pa3MEPOB NPUPOAHBIX 00bEKTOB. PaznuuaTh pazmepsl 3THX 0OBEKTOB 110
NOPSKY BEJINYMHBI
6.3 CTpouTh 4epTeKU K TEOMETPUUYECKUM 3a7aduamM
6.4 [Tonb30BaThCs MpU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, HCIOJIB30BaTh MPU3HAKU
' U CBOWCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3aa4
65 [IpoBOAMTH JIOTWYECKHE PACCYXAECHUS C HCIOJIb30BAaHUEM T'€OMETPUYECKUX
' TEOpeM
[Tonp30BaTbcs  MpHU3HAKAMHU — PABEHCTBA  IMPSIMOYTOJBbHBIX  TPEYTOJBHUKOB,
6.6 CBOWCTBOM  MEIWaHbl, TMPOBEAEHHON K THUIOTEHY3€ MPSMOYTOJbHOIO
TPEYrOJIbHHUKA, B PEILIEHUN T€OMETPUUECKUX 33/1a4
OnpenensaTs nNapayuielbHOCTh IPSIMBIX C TIOMOIIBIO YTIIOB, KOTOpPBIE 00pasyeT ¢
6.7 HUMU cekymias. OnpenensiTs napauiedbHOCTh MPSMBIX C MOMOIIBIO PaBEeHCTBA
PAcCCTOSIHUM OT TOYEK OJHOMU MPSAMOM O TOYEK APYTOM MPSIMOU
6.8 Pemrate 3a1a4un Ha KJIeT4aTON Oymare
[TpoBOIUTH BBHIYMCIIEHUS U HAXOUTh YUCIIOBBIE U OYKBEHHbIE 3HAUEHUS YTJIOB B
6.9 TEOMETPUUECKUX 3a/1adaxX C HCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpPHU IEPECEUEHUHU JBYX




MapauIeIIbHBIX — NPsAMBIX  CeKyllei. Pemars npakTtudeckue 3ama4vd  Ha

HaXOXKICHUC YIITIOB

6.10

Bnagers mnoHATHEM TIeOMETPUYECKOIO MeCTa TOYEK. YMEThb OINpENeisTh
OMcceKTpUCy yIila M CEepeIuHHBIM MEpPHEeHAMKYSIp K  OTpPE3Ky  Kak

TCOMCECTPHUICCKUC MCCTA TOYCK

6.11

DopmMyJIMPOBaTh ONPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUAMETPA
OKPY’KHOCTH, T0JIb30BAThCS UX CBOMCTBAMHU. YMETh IPUMEHSTh 3TH CBOMCTBA

IIpu pCUICHUH 3a1a4

6.12

Bnagerp moOHSATHEM ONMCAHHOW OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMETb
HaxoauTh e€ ueHtp. [lonp3oBatbes pakTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYroJIbHUKA TEepPeceKaloTcs B OJHOM TOYKEe, M O TOM, 4YTO CEpEAUHHBIC

NEPIEHIUKYIIAPBI K CTOPOHAM TPEYrOJbHUKA IIEPECEKAl0TCs B OJIHON TOUKE

6.13

Biamers moHATHEM KacaTelnbHOM K OKPYKHOCTH, IOJB30BAaThCS TEOPEMOH O

MEPIECHANKYJISIPHOCTH KAacaTeIbHON U pajinyca, IPOBEAEHHOTO K TOUKE KAaCaHMs

6.14

ITonap30BaThCs HpOCTGﬁHIPIMH TCOMCTPUICCKUMU HCPABCHCTBAMU, IIOHUMATh UX

IIPAKTHYECKUI CMBICI

6.15

HpOBOI[I/ITB OCHOBHBIC TCOMCETPHUYCCKUC IOCTPOCHUA C INOMOLIBIO HOUPKYIISL U

JIMHENKH

8 KJIACC

Kon
MpoBePSIeMoOro
pe3yabTara

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YyJIbTAaThbl 0CBOCHUA OCHOBHOM
06pasoBaTean0ﬁ nporpaMmmMmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

6

I'eomerpus

6.1

Pacmo3nasarts OCHOBHBEIC BHUbI YCTBIP éxyFOJ'II)HI/IKOB, nx DJICMCHTHI,

IIOJIb30BAThCS X CBOMCTBAMHM IMpU pCHICHUH I'’COMCTPHUYCCKUX 3a1a4d

6.2

HpI/IMeHHTL CBOMCTBA TOYKH NepeCCUCHU MCIMAaH TPCYIrOJIbHUKaA (ueHTpa MaCC)

B pCHICHUH 3a1a4

6.3

BJ'Ia}I[eTI) IIOHSATUEM cpegIHeﬁ JIMHUW TPEYroJIbHHUKA U Tpalcuun, IPpUMCHATh UX
CBOMCTBAa MpU pEUIEHUU TeoMeTpuueckux 3aaad. [lonb3oBarbest TeopeMoit
daneca U TEOPEMOM O MNPONOPUUOHAIBHBIX OTPE3Kax, MPUMEHATh UX I

pEIICHUA NPAaKTHYCCKUX 3a1a4

6.4

HpI/IMeHHTB MpU3HAKH HO,Z[06I/ISI TPCYIrOJIbHUKOB B PCHICHUHU T'COMCTPUYCCKUX




3a1a4

6.5

[Tonb3oBatbest  Teopemoit  [ludaropa mnms  pemieHUs TeOMETPUYECKHX U
npakThuyeckux 3anad. CTpPOUTh MAaTeMaTHYECKYH) MOJEIb B IPaKTUYECKHX
3a/1a4ax, CaMOCTOATENIBHO JeJaTh 4YepTEXK M HAXOAUTh COOTBETCTBYIOIIME

JJINHBI

6.6

Brnagerp noHATMSAMHM  CHMHYCA, KOCHHyCa W TaHI€HCa OCTpPOro  yria
IPSIMOYTOJIBHOIO  TpeyrojabHUKa. llomp30BaTeCs HTHUMM  MOHATUSAMHU UL

pEUIICHUA NPaKTHYCCKUX 3ada4

6.7

BreruucnsaTte (pa3nuuHbiMU crioco0aMu) IUIOLIAAL TPEYTrOJdbHUKA M ILUIOIIAIN
MHOTOYTOJIbHBIX ~ uryp (MONB3ysach, TJE€ HEOOXOAMMO, KAaIbKYISITOPOM).

[IpuMeHATH ONy4eHHBIE YMEHHUS B IPAKTHYECKUX 331a4ax

6.8

BiiageTs NOHATUAMHU BIIMCAHHOI'O U LICHTPAIBLHOI'O YIUIA, UCIIOIb30BAaTh TEOPEMBbI
0 BIHMCAHHBIX YIJIaX, YIVIaX MEXIy XOpAaMH (CEeKyIIMMM) U YIJIe MEXIy

KacaTeJbHOM U XOpI[OfI IIpHu pCHICHNH I'COMCTPHUUCCKUX 3aaa4d

6.9

Bianers NOHATHEM ONMCAaHHOIO YETHIPEXYTOJIbHUKA, INPUMEHATH CBOWMCTBA

OITMCAaHHOI'O I-IGTI)IpéXer.]'II)HI/IK21 IIpU pCUICHWU 3a1a4

6.10

HpI/IMGHﬂTB IIOJIYYCHHBIC 3HAHUA Ha IMPAKTUKC — CTPOUTH MATCMATHYCCKUC
MOJCIN A 3aJad peaHBHOﬁ JKHU3HU U HOPOBOAUTH COOTBCTCTBYROIIUC
BBIYUCJIICHUA C HNPHUMCHCHHEM HOI[O6I/I$I U TPUTOHOMCTPUHU (HOJII)3y$ICI>, rac

HE00X0IUMO, KaIbKYJISITOPOM)

9 KIIACC

Kon
MpoBepPSIeMoro
pe3yabTara

HpOBepﬂeMbIe NpEeAMETHBLIC PE3YyJIbTAaThl 0OCBOCHUA OCHOBHOM
06pasoBaTean0ﬁ nporpaMmmMmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (QYHKIIMH OCTPBIX YIJIOB, HAXOJIUTH C UX MOMOIIIbIO
pa3jnyHble  AJIEMEHThl  MPSIMOYTOJIBHOTO  TpPEyrojiibHUKa  («pelieHue
OPSAMOYTOJIBHBIX TPEyroJbHUKOB»). HaxoauTh (C MOMOIIBIO KalbKYJIATOpa)

JUIMHBI U YTJIbI IJI HeTaOJIUYHBIX 3HAYEHUI

6.2

ITonw30oBaThCA (bOpMy.]'IaMI/I MNPUBCACHUA U OCHOBHBIM TPHUTI'OHOMETPUUCCKHUM
TOXACCTBOM JJIsI HaAXOXIACHHUA COOTHOIIIEHHUH MCXKAY TPHUTOHOMETPHUYCCKHUMU

BCIIMYMHaAMH




6.3

Hcnonp30BaTh TEOpEeMbl CUHYCOB M KOCHHYCOB JJII HaXOXKJEHUS Pa3IUYHBIX
9JIEMEHTOB TPEYroJIbHUKA («pElIEHHUE TPEYroJIbHUKOBY), MPUMEHATh UX IPH

PCIICHUN TCOMETPHUICCKUX 3aJiavd

6.4

Bnaners monsTusiMu npeoOpa3oBaHHs MOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6ubIx Quryp. Ilonb3oBaTbes cBOWCTBaMU MOA0OMS MPOU3BOIBHBIX (GUTYD,
YMEThb BBIYUCIIATH JUIMHBI U HAXOIUTh YIUIbl y MoA0OHBIX Quryp. [Ipumensars
CBOICTBa MOAOOMS B NPAKTHMUECKHUX 3a7adax. YMETb IPUBOJIUTH IPUMEPHI

NOJ00HBIX (PUTYP B OKPYXKAIOIEM MUDPE

6.5

ITonap30BaThCs TCOpEMaMu O NPOU3IBCACHHUU OTPC3KOB XOpAd, O IMPOU3BCACHHUU

OTpPE3KOB CEKYIIHX, O KBaJpaTe KacaTelbHON

6.6

[lonmp30BaThCcs BEKTOpaMH, IMOHMMATh HMX TE€OMETPHUYECKHUH M (QHU3MUYECKUI
CMBICJI, MPUMEHSTh UX B PELICHUH I€OMETPUYECKUX M (PU3MUECKUX 3a/ad.

HpI/IMeHHTb CKaJIIPpHOC ITPOU3BCACHUEC BEKTOPOB UIA HAXOXIACHUA JJIMH U YIIJIOB

6.7

ITonp30BaThCs MCTOJOM KOOPAWHAT Ha INIOCKOCTH, NPUMCHATL €ro B pCHICHUN

TCOMECTPHUICCKUX U MMPAKTHUICCKUX 3a1a4d

6.8

Biamers NOHATHAMH IPaBUIBHOTO MHOIOYTOJBHHKA, JUIMHBI OKDPYKHOCTH,
JUIMHBI TyTU OKPY’KHOCTU U PAJIMAHHON MEpPBI YIJIa, yMETh BBIUMCIIATH IIJI0IIA/b

Kpyra u €ro JacTew. HpI/IMeHHTB TMOJIYYCHHBIC YMCHUS B IIPAKTHYCCKUX 3aJavdax

6.9

Haxomute ocM wnM UEHTPhl CUMMETPUM (UTYp, TPUMEHSTH JBHKCHHS

IJIOCKOCTH B MPOCTEHIINX CITyqastX

6.10

HpI/IMeHSITB IOJIYYCHHBIC 3HAHUA Ha IMPAKTUKEC — CTPOUTH MATCMATHYCCKUC
MOACIM A 3aJad peanLHoﬁ JKU3HM MW [OPOBOAUTH COOTBETCTBYIOLINUC
BBIUUCJICHUA C MPUMCHCHHUEM HOI[O6I/I$I U TPUTOHOMCTPUUCCKHUX (I)YHKI_II/If/’I

(monb3ysich, I7ie HEOOXOAUMO, KAJIbKYJIITOPOM)




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT COAePKAHMS
6 I'eomeTpus
Hauanbublie nouaTus reomerpun. Touka, npsmas, OTpe3oK, Jiyd. Yroi. Buasl
6.1 yrioB. BeprukanbHble M CMeEXHbIE yribl. buccekrpuca yria. Jlomanas,
MHOTrOYrojbHUK. [lapannenbHOCTh U NepHeHAUKYISPHOCTD MPSAMBIX
6.2 Cummerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHH.
' [TpuMeprl cCUMMETPUU B OKPY’KAIOLIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHHUS C MOMOIIBIO LUPKYJIA U JUHEHKH. TpeyrojabHUK.
' BricoTa, Mmenunana, GuccekTpuca, uX CBOMCTBA
6.4 PaBHOOenpeHHBII UM paBHOCTOPOHHUM  TpeyroipHUKU. HepaBeHcTBO
' TPEYroJbHUKA
65 CpoiicTBa W NpU3HAKU pPaBHOOEApPEHHOro TpeyrojbHUKa. [Ipu3Haku
' PaBEHCTBA TPEYroJIbHUKOB
66 CaolicTBa U IpHU3HAKU NapauiedbHbIX NpAMbIX. CyMMa yIJIOB TpEYrojbHHKA.
' BueuHue yribl TpeyroibHUKa
[TpsimoyronbHbIl  TpeyroabHUK. (CBOMCTBO MeIuaHbl MPSAMOYTOJBHOTO
6.7 TPEYrojabHUKaA, MPOBENEHHOW K rumnoreHyse. IlpusHakum paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYroJbHUKOB. [IpSMOYTroiabHBIA TPEYrojibHUK C YIJIOM B
30°
HepaBenctBa B reoMeTpuu: HEPaBEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOH, TeopeMa o OonblieM yriie W OOJIBIIEH CTOpOHE
TpeyrojbHuKa. [lepneHauKymsp 1 HakJIOHHAs
69 'eomerpruueckoe MecTo ToO4YeK. buccekTpuca yria W CepelIUHHBIN
' NEPIEHIUKYIISAP K OTPE3KY KaKk TeOMETPUUYECKHE MECTa TOUEK
OKpy)XHOCTb M KpYyI, XOpAa M JuaMeTp, WX CBOMCTBAa. B3amMmHoe
6.10 pacIioyioKEHUEe OKPYXKHOCTH U TpsMoi. KacarenpbHas ©  cekymas K
OKPY>KHOCTHU
611 OkpyXKHOCTb, BIHMCAHHAs B yroy. BrucaHHass ¥ ONHMCAHHAs OKPYXHOCTH

TPEyrojbHUKA




8 KJIACC

Kon IIpoBepsieMblii 3J1eMeHT COAePKAHMS

6 I'eomeTpus

6.1 YetpipéxyronpHuku. [lapannenorpamm, ero npu3Haky U CBOMcTBa

6.2 [IpsiMoyronapHUK, pOMO, KBaJpaT, UX MPU3HAKU U CBOHCTBA

63 Tpaneuus, paBHOOOKas Tpanenus, e€ CBOWCTBa U MpU3HAKH. [IpsiMoyronpHast
' Tparnenus

6.4 Meron ynsoenus Menuansbl. LlenTpaneHas cummerpus. Teopema QPaneca u
' TEOopeMa O MPONOPLUOHATBHBIX OTPE3Kax

6.5 CpenHue JMHUU TPEYTroJIbHUKA U Tpanenuu. LleHTp Macc TpeyrojabHUKa

66 [TomoOue TpeyronbHUKOB, KOd(pUIHEHT mnomodus. I[lpusHaku mnomoous
' TPEeYrojabHUKOB. [I[pruMeHeHune mo1ooust mpy peleHu NPakTUIeCKUX 3a1a4
6.7 @opMynbl ISl IUIOMIAAM  TPEYrobHUKA, NapajuienorpaMma, pomba
' Tpaneuun

68 CpoiictBa momaaeil reomerpudeckux ¢Guryp. OTHomeHHe IUIOIAAeH
' no1I00HBIX (UTyYp

6.9 Brruncnenue miomaaei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KIIETYATON
' Oymare

6.10 Teopema Ilucgaropa. Ilpumenenue teopemsbl Iludaropa mnpu pemeHun
' NPaKTUYECKUX 33714

CuHyC, KOCHHYC, TaHI€HC OCTPOTO yrja MPsSMOYIOJbHOTO TPEYroJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO.  [pUTOHOMETPUYECKHE
¢ynkuuu yrios B 30°, 45° u 60°

6.12 BrircanHble M LIEHTpAJbHBIE YIJIBI, YTOJI MEXAY KacaTeJbHOH M XOPJIOH.
' VYTIbl MEXKIy XOpJaMH U CEKYIIIUMU

6.13 BrnrcanHble U onMcaHHBIE YETHIPEX YT OJIBHUKN

6.14 B3aumHoe pacnonoxeHne AByX OKpyxHocTed. Kacanuwe okpykHOCTEH.

OO1me KacaTeabHbIE K JBYM OKPYKHOCTSIM




9 KUIIACC

Kon IIpoBepsieMblii 3J1eMEHT COJIePKAHUSA
6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yriio oT 0 mo 180°. OcHOBHOE TPUTOHOMETPHUECKOE
' ToxecTBO. DOpMyIIbl IpUBEACHUS
Pemenne TpeyroapHuKOB. TeopemMa KOCMHYCOB M TeopeMa CHHYCOB. Pemienue
6.2 NPAaKTUYECKUX 3a]lad C HCIIOJIb30BAaHHEM TEOPEMBbl KOCHHYCOB U TEOPEMBI
CHHYCOB
6.3 [Ipeo6pazoBanue mogodusi. [loqoOue COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 POM3BEACHUU OTPE3KOB XOPJI, TEOPEMBI O TIPOU3BEICHUH OTPE3KOB
' CEeKYIINX, TeOpeMa O KBaJIpaTe KacaTellbHON
Bektop,  gnmmHa  (Moaynb) — BEKTOpa,  COHANpPABJICHHBIE  BEKTOPHI,
65 MPOTUBOMNOJIOKHO HAMpaBICHHBIE BEKTOPBL, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpaIK HaJ BEKTOpaMu. PaznoxkeHne BEeKTopa Mo JAByM
HEKOJUITMHEAPHBIM BEKTOpaM
66 Koopaunats! Bektopa. CkalsipHOE MPOU3BEACHNUE BEKTOPOB, PUMEHEHHUE IS
' HAXOKJCHUS JJTUH U YTIIOB
JlexapToBbl KOOPAMHATHI HA IJIOCKOCTH. Y PaBHEHHUs NPSIMON U OKPYKHOCTH B
6.7 KOOpJMHATAaX, IePEeceUeHNE OKPYKHOCTEH U MPSAMBIX. MeTo/1 KOOPAWHAT U €T0
pUMEHEHHE
6.8 [IpaBuIBHBIE MHOTOYTOTBHUKA
69 Jnuna okpyxxHocTH. ['pagycHas U paaraHHasi Mepa yriia, BBIYUCICHHUE AJIHH AyT
' OKPY>KHOCTEN
6.10 [Tnomane kpyra, ceKTopa, CerMeHTa
6.11 JIBIKEHUST TJIOCKOCTM W BHYTpPEHHHE CHUMMETpUM ¢(uryp (3remMeHTapHbIe
' npezcrasienus). [lapannensHeiii nepenoc. [ToBopot




INPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHON
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpOBePsIEMOro
TpeOOBaHHUA

IIpoBepsiemble TpeOOBaHMS K NIPeIMETHBIM pe3yJibTaTamM
0CBOEHHSI 0OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue omnepupoBaTh IMOHSATHUSMHU: MHOXXECTBO, ITOJIMHOKECTBO,
ONepaly HaJ MHOXECTBAMH;, YMEHHUE OIEPUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUKI, NPUMEHATh WX MPU PELICHUU
3aJ1a4; YMEHHE HUCII0NIb30BaTh IpauuecKkoe IpeICTaBICHUE MHOKECTB
JUTSL ONTUCAHMSI PealIbHBIX MPOIECCOB U SBICHUH, MPU PELICHUH 3a/1a4

U3 IpyTrux y‘IC6HLIX IpeamMeToOB

YMeHue OIICPUPOBATDL IMOHATHAMM: OIIPCACIICHUC, aKCHMOMa, TCOpEMaA,
A0Ka3aTCjIibCTBO;, YMCHHUC pacClio3HaBaTb HCTHUHHBIC W  JIOXKHBIC
BbICKA3bIBAHUA, MHIPUBOIUTL IIPUMCPLI W KOHTPIPUMCEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPHULAHHA BBICKa3bIBaHU U

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, IPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTb HATYPaJIbHBIX YHUCEJI, IIPU3HAKU
JIETUMOCTH, 11€J0€ YUCIIO0, MOAYJIb 4Hcia, OObIKHOBEHHas ApoOb U
JecsiTUYHas JIpoOb, CTaHIAPTHBIA BUJ YKCIIA, PAllMOHAIBHOE YHCIIO,
UppallMOHAIbHOE YHCIIO, apU(PMeTHYeCKUH KBaJApaTHBI KOPEHb;
YMEHHME BBIOJHATH JIEHCTBUS C  4YMCIAaMH, CpaBHHUBAaThb W
yHOpSAOYMBATh 4YMCIA, NPEACTABIATH YWCIA HA KOOPAWHATHOU
NpsIMOM, OKPYIJIATh YHWCIAa; YMEHHE JelaTh NPUKUIKY M OLIEHKY

pe3yibTara BBIUKCIICHUM

YMeHue onepupoBaTh MOHATHUSMU: CTENEHb C LEIbIM IOKAa3aTesieM,
apuMeTUYECKH KBaJpaTHBIH KOPEHb, MHOTOWICH, aire0pandeckas
Ipo0b, TOXKIECTBO, 3HAKOMCTBO C KOpPHEM HATypadbHOW CTEHCHH
OOJBIIIE €IMHMIIBI, YMEHHE BBITIONHATH pPAcu€Thl MO (opmysam,
npeoOpa3oBaHus IENbIX, JIPOOHO-PAMOHANBHBIX BBIPAKECHUU W
BBIPAXKEHHUIN C KOPHSAMH, Pa3jI0KEHUE MHOTOWIEHA HAa MHOXHUTEIH, B
TOM 4HCIIE C HKCIONb30BaHHEM (OPMYN pPa3HOCTH KBAJpaToOB H

KBaapaTa CYMMBI U PA3HOCTHU

YMenue ONEpUpOBaATh MTOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUC C




OIHOM TIEPEMEHHOI, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHHUE pellaTh JUHEHHbIE M KBAJApPATHHIC YpPAaBHEHUS,
JIPOOHO-PAIMOHAIEHEIE YPaBHEHHUS C OJIHOW TEPEMEHHOW, CHUCTEMBI
JIBYX JMHEHHBIX YpaBHEHUH, JINHEWHbIC HEPABEHCTBA U UX CHUCTEMBIL,
KBaJIpaTHbIE W  JIPOOHO-pAallMOHAIIBHBIE HEPaBEHCTBA C  OJHOU
MIEPEMEHHOM, B TOM YHUCJIE MPU PELICHUHN 33]1a4 U3 IPYTUX MPEeIMETOB
U TPAKTUYECKUX 3aJa4; YMEHUE UCIOJIb30BaTh KOOPIUHATHYIO
OpSIMYI0O M KOOPAMHATHYIO IUIOCKOCTH JJISI HM300pa)KCHHs peLIeHU

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh MOHATUAMU: QYHKIMS, rpaduk GyHKIUH, HYIUT
byHKIIH, IIPOMEKYTKH 3HaKOIOCTOSIHCTBA, IIPOMEKYTKH
BO3pacTaHus, YObIBaHUS, HauOOJbIlIee W HAUMEHbIIEEC 3HAUYCHUs
byHKIUY; yMEHUue ONepUpOBaTh HNOHATUSAMH: npsimMas
NPONOPIHUOHATBHOCTD, JUHEHHAsT (QYHKIUS, KBaApaTuIHas ()yHKIIHS,
oOpaTHasi TPOIMOPLIUOHATBLHOCTh, Mapabona, rumepbona; yMeHue
CTpouTh rpaduKu GyHKIUH, UCTIONB30BaTh TPAPUKH ISl ONIPEICTICHHS
CBOMCTB NIPOLIECCOB U 3aBUCUMOCTEM, AJIA pELICHUs 3a1ad U3 APYTUxX
y4eOHBIX TMpPEAMETOB U pealbHOM JKU3HM; YMEHHUE BBIPAXKaTh

dhopmynIaMu 3aBUCUMOCTH MEX]1y BETUUMHAMU

Ymenue OIlIEpUpPOBaTh MOHSATHUSIMH: IIOCJIEZI0BATEIBHOCTb,
apugmernueckas M = TE€OMETpUYEcCKass  IMPOTPecCUr;  YMEHUe
UCIOJIb30BaTh CBOICTBA MOC/IEAOBATENBLHOCTEH, (HOPMYNIBI CyMMBI U
o0IIero 4jaeHa IMpH PEeLIeHHH 3ajad, B TOM YHUCIe 33Jad U3 JpYTrux

y‘Ie6HLIX npeaAMETOB U peanLHoﬁ KU3HHU

YMeHue pemars 3a7add pa3HbIX TUIOB (B TOM 4YHCIE HA MPOLEHTHI,
JOM M YacTH, JBWXKEHHE, padoTy, LIEHy TOBApOB MU CTOMMOCTh
NOKYIOK U YCIYT, HAJIOTH, 331a4l U3 00JaCTH yIIPaBICHUS JTUUYHBIMU U
ceMeiHbIMU  (MHAHCAMM); YMEHHE  COCTABJISTh  BBIPAKEHUS,
YpAaBHEHUs, HEPAaBEHCTBA M CHCTEMbl II0 YCJIOBHUIO 3a/JauH,
UCCIIEIOBaTh MOIYYE€HHOE PEICHHE U OLIEHWBATh MPaBIONOJI00HOCTh

MMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATHAMH: (UTypa, TOUKa, OTPE3OK, MpsiMasd,
Jyd4, JIOMaHasi, yrojl, MHOIOyTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PABHOCTOPOHHHMH TpPEYroJbHUKH, NPSIMOYTOJIbHBIM TPEyrojbHHUK,

MEauaHa, 6I/ICCGKTpI/ICB. H BBICOTA TPCYTOJIbHUKA, LIeTI:IpéX}’TOJ’HyHI/IK,




napajuiesiorpaMM, pom0O, TpPSIMOYTOJbHUK, KBajapaT, Tpamerus;
OKPY’KHOCTb, KPYT', KacaTejbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
durypamu; ymeHue pemarb 3aJaud, B TOM YHCIIE U3 MOBCETHEBHOM
JKU3HM, HAa HAXOXJICHHE I'€OMETPUUYECKHUX BEIMYHUH C IPUMEHEHUEM

M3YyYEHHBIX CBOUCTB (pUryp U PaKToB

10

YMeHue omnepupoBarh IMOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYroJbHUKOB; MapajuieIbHOCTh U MEPHEHIUKYISIPHOCTh MPSIMBIX,
Yroid MeXAy MNpSIMbIMH, NEPICHAUKYISAP, HAKIOHHAs, MPOCKIHUS,
nonobue ¢puryp, nogoOHbIe TPEYroJbHUKH, CHMMETPHUSI OTHOCUTEIBHO
TOYKM WU IPSIMOM; YMEHHE paclo3HaBaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue Guryp, napaiebHOCTh U NEPIEHIUKYISIPHOCTh MPSIMBIX B

OKpYXaroIieM Mupe

11

YMeHue onepupoBaTh INOHATHUAMM: JUIMHA, PAcCCTOSIHUE, YIroj
(BemMuMHA yria, CUHYC U KOCHHYC yIJla TPEyrojbHMKA), IJIOLIA/lb;
YMEHHME OLIEHUBATh Pa3MEpPbl IPEIMETOB U OOBEKTOB B OKPYKAIOILEM
MHUpE; YMEHHE HNpUMEHATh (OpMyJbl IepuMeTrpa U  IUIOIAAU
MHOTOYTI'OJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOIIAJU Kpyra, oObema
IPSIMOYTOJIBHOTO IIAapaJUIECIENUIE1a; YMEHUE INPUMEHATh IPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpuUroHOMeTpHUYECKHE COOTHOIIEHUS Ul

BBIYMCIICHUS IJIMH, PACCTOSHUM, TUIOIIAAEH

12

YMmeHue wu3zo0paxkaTb IUIOCKME (UIYypbl ¥ HMX KOMOMHAIMH,
IPOCTPAHCTBEHHbIE (UTYphl OT PYKH, C TOMOIIbIO UYEPTEKHBIX
UHCTPYMEHTOB U DJJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WM

CHUMBOJIBHOMY OITMCAHWIO

13

YMmenue ONneprupoBaTh IMOHATHUAMMU NpAMOYTOJIbHaA cucrema
KOOpJAUHAT, KOOpAWHAThI TOYKHU, BCKTOD, cymmMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAIAPHOC MMPOU3BCACHNUEC BCKTOPOB;
YMCHHE HCIOJb30BATH BEKTOPBI M KOOPAWHATHI JIA MPEACTABICHUA
JaHHBIX W PpCHICHUA 3ada4, B TOM YHCIC H3 JPYIruX y‘IC6HBIX

npeaAMETOB U pCaHLHOﬁ KU3HHU

14

YMeHue omnepupoBaTh IMOHSATUSMHU: CTOJNOMKOBBIE U  KPYTOBBIE
IUarpaMMmbl,  TaONHIBI, cpeaHee  apudMeTHYecKoe, MeauaHa,
HauOoJblllee ¥ HAaWMEHBIIEe 3HAYCHHs, pa3Max YHCIOBOrO Habopa;

YMCHUC MU3BJICKATBh, HHTCPIPECTUPOBATH u Hp606p830BBIBaTB




uH(pOpMallMIO, TMPEACTABIEHHYI0 B Tal0lHMIIaX M Ha JAUAarpaMMax,
OTpaKaroIlyl0 CBOWMCTBAa M XapaKTEPUCTUKH DPEaJbHBIX MPOLECCOB U
SABJICHUM; yMEHHE paclo3HaBaThb WM3MEHYUBHIC BEIUYUHBI B

OKpYXaIoIIeM MUPE

15

YMeHue omnepupoBaTh TMOHATHIMH: CIYYalHBIA OIBIT (CIydalHbIN
OKCIIEPUMEHT), JJIEMEHTAapHOE COOBITHE (DJIEMEHTApHBIM HCXO.)
CIIy4aifHOTO OIBITA, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHUS;
YMEHHE HaXOJUTb BEPOATHOCTH CIIYYalHBIX COOBITUHA B ONBITaX C
PaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMH COOBITHSMH; YMEHHE pEIIaTh
3aJaud METOJIOM OPraHM30BaHHOTO Mepedopa U C HCHOJIb30BAHUEM
npaBuja YMHOXKEHHS; YMEHHE OIICHUBATh BEPOSITHOCTH PEAbHBIX
COOBITHI ¥ SIBJICHH, MOHUMATh POJb MPAKTHYECKH JTOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITHI B OKPYXKAIOIIEM MHPE W B KHU3HU;
3HAKOMCTBO C TIOHATHEM HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCENI U €TO POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMeHue BbIOMpaTh MOAXOISIIMNA W3YYEHHBIM METON JIs pelIeHUsS
3a/1ayd, TPHUBOJUTH MPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHUKHU B
UCKYCCTBE, ONUCHIBATH OTAEIbHBIC BBIAAIOIIMECS PE3YJbTAThI,
MOJIYYCHHBIE B XOJI€ PA3BUTHS MaTEMaTUKH KaK HAayKH, MPUBOIUTH
MIpUMEPBl MATEMATUYECKUX OTKPBITHI U UX aBTOPOB B OT€UECTBEHHOU

Y BCEMHPHOHN UCTOPHUH




HEPEYEHDb 2JIEMEHTOB COAEPKAHMUS, IPOBEPSAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMeHT COAePKAHMS

1 Yucna v BBIYNCICHUSA

11 Harypanbnsle u nenslie uncina. IIpusHaku 1eIMMOCTH LENIBIX YUCEI

12 OOBIKHOBEHHBIE W JICCATUYHBIE  JApPOOM,  MPOLEHTH,  OECKOHEYHBIC
' MEePUOANYECKUE IPOoU

13 Panonanbubie  umcnaa.  ApudMeTHyeckue Onepanud ¢ PaldOHAIbHBIMH
' YyHCIaMU

14 JleiicTButenbHble uncia. ApudMeTHYECKUEe Omepaluu ¢ JCHCTBUTEIBHBIMH
' YyHCIaMU

15 [IpubnuxEHHbIE BBIYUCICHUS, IpaBUIa OKPYIJVIEHHS, NPHUKUIKA U OLIEHKa
' pe3yJibTaTa BEIYUCICHUN
2 AnrebpanyuecKue BEIPaKEHHS

2.1 bykBeHHbIE BbIpakeHUs (BbIPAKEHUS C IEPEMEHHBIMU )

2 Crenenp ¢ nenbiM mnokaszareneM. CTeneHb C palUMOHAIbHBIM IOKAa3aTeEM.
' CBolicTBa cTENIEHU

2.3 MHorousieHsl

2.4 Anrebpanueckas 1poob

’5 Apudpmernyeckuit KOpEHb HaTypaJbHOU CTEIEHHU. HencrBus c
' apru(MeTHUECKUMH KOPHAMHU HAaTypaJbHOU CTENeHU
3 YpaBHEHMS U HEPABEHCTBA

31 Ilensie M ApoOHO-panMOHaNbHbIE ypaBHEHHA. CHCTEMBI M COBOKYITHOCTH
' YpaBHEHUU

32 Lenbie u npoOHO-palMoHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPABEHCTB

3.3 Permienue TekCTOBBIX 3aa4
4 YucnoBble MOCIE0BATENILHOCTU

41 ITocnenoBaTeNbHOCTH, CIIOCOOKI 3aJaHUs MOCIIEI0BATEIFHOCTEH

4.2 Apudmernueckas u reoMerpuyeckas mporpeccur. Dopmyna  CIOXKHBIX




IIPOLIEHTOB

5 @yHKUINU
Oyukus, cnocodbl 3amanus ¢GyHkuu. [paduk  PyHkoum. OO6macTh
OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢pynkimu. Hynu ynkmun. [IpomexyTtku
5.1 3HAKOIOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHU. MakcUMyMbl U
MUHUMYMbl (yHKIMHU. HanbGonbiiee u HauMmeHbllee 3HaueHHE (QYHKLUU Ha
POMEXKYTKE
6 Koopaunats! Ha IpsIMOi U IIIIOCKOCTH
6.1 KoopaunaTthnas npsmast
6.2 JlekapTOBbI KOOPAMHATHI Ha IIOCKOCTH
7 I'eomeTpus
7.1 ['eomeTpuyeckue GUryphl 1 UX CBOMCTBA
7.2 TpeyroabHUK
7.3 MHOroyronsHUKU
74 OKpy’>KHOCTb U KpPYT
7.5 H3mepeHue reoMeTpuuecKrux BeJIMYUH
7.6 BexTops! Ha III0CKOCTH
8 BeposiTHOCTB ¥ cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepostHOCT
8.3 Kombunaroprka
8.4 MHoxecTBa
8.5 ['padmi







BEPOATHOCTDBb U CTATUCTHKA 7-9
HOACHUTEJIBHAS 3AIINCKA

B coBpeMeHHOM 1H(PpPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPUOOPETAIOT
BCE OOJIBIITYIO0 3HAYMMOCTh, KaK C TOYKH 3PEHHUS MPAKTUYECKUX MPHIOKCHHUH, TaK
¥ UX pON B 00pa30BaHWU, HEOOXOIMMOM KaKJOMY 4eloBeKy. Bo3pacraeT umncio
npodeccuii, Mpu OBIAJEHUHN KOTOPHIMU TpeOyeTcsi xopolasi 6a3oBasi MOATOTOBKA
B 00JacTH BEPOSITHOCTH U CTAaTUCTHKH, TakKas IIOATOTOBKA Ba)KHA IS
MPOIOJDKEHUST 00pa30BaHMS U JUIS YCTICITHOW MPodecCHOHABHOM Kapbephl.

Kax1p1il 4emoBek MOCTOSTHHO MTPUHUMACT PEIICHHUSI HA OCHOBE UMECIOIIMXCS Y
HETO JIaHHBIX. A JIJI1 000OCHOBAHHOT'O NIPHHSATHS PEIICHUS B YCIOBHSIX HEJIOCTATKA
WM u30bITKa MHQOpMaMK HEOOXOAUMO B TOM HYHCJIE XOPOIIO CPOPpMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIILJICHHUE.

NMeHHO TO3TOMY OCTpO BCTaima HEOOXOAMMOCTh c(OopMHpOBaTH Y
oOy4aromuxcs GyHKIHOHAIBHY IPAMOTHOCTD, BKITIOYAIONIYIO B C€0s1 B Ka4eCTBE
HEOTHEMJIEMON  COCTaBJIAIOIICH yYMEHHWE BOCHPHHMMATh M KPUTHYECKH
aHATM3UPOBATh MH(POPMAIIHIO, ITPEACTABICHHYIO B Pa3IUYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIM XapaKTep MHOTHX peajbHBIX TIPOIECCOB M 3aBUCHUMOCTEH,
IPOU3BOJIUTh MPOCTENIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMU IPHUHIIMIIAMU cOOpa, aHallu3a U
Npe/ICTaBlIeHUs] JaHHBIX M3 PA3IMYHBIX cep KU3HMU 0OIIecTBa U TOCYAapCTBa
npuoOIaeT o0yyaromuxcsi K OOIIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKH Pa3BUBACT HABBIKM OpTaHHU3allMU Mepedopa U MojcyéTa yucia
BapUAHTOB, B TOM YHCJI€ B MPUKJIAJAHBIX 33a/ladyaX. 3HAKOMCTBO C OCHOBAaMHU TEOPHH
rpadoB co3maéT MaTeMaTHYeCKUi GyHIaMEHT JJi1 GOpMHUPOBAHUS KOMIICTCHITUN B
obnactu MHPOPMATHKY U IUGPOBBIX TeXHOJOTUH. [Ipyu M3yUYeHHH CTaTHUCTUKUA U
BEPOATHOCTH OOOTAIAIOTCS TPEACTABICHUS OOYYaIOIIUXCS O COBPEMEHHOM
KapTUHE MHUpPAa M METOJaX ero HccleqoBaHus, (HOpMHUpPYETCs MOHMMAHHE POJIU
CTaTHCTHKHU KaK UCTOYHHKA COI[MATBHO 3HAYMMOU MHPOPMAIIMU U 3aKJIAIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBMM C MaHHBIMU NEISIMU B CTPYKTYpE MPOTrpamMMbl y4eOHOTO
Kypca «BeposTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro 0O0pa3oBaHMs BBIIEICHBI
CIIEYIONINE CONepKaTeIbHO-MeToandeckue auHum: «lIpencraBnenne MaHHBIX H
ommcareNlbHas CTATUCTUKA», «BeposTHOCTH», «IJIEMEHThI KOMOWHATOPUKH,
«BBenenue B Teopuro rpadoBy.

Conepxanne nmuann «lIpencraBneHue MaHHBIX M OMUCATEIbHAS CTATUCTUKAY
CIIY’)KUT OCHOBOW uisi (pOPMHUPOBAHUS HABBIKOB pabOTHl ¢ WHMOpMAIMEil: oT
YTCHHWs] W WHTEpPHpeTaruyl WHQPOPMAIMK, TMPEACTaBICHHOW B Ta0nwiax, Ha
auarpamMMmax W rpadukax, g0 cOopa, TPEACTaBICHHWS W aHadu3a JaHHBIX C
WCIIOJIb30BAaHUEM CTATHUCTUYECKUX XapPaKTEPUCTUK CPEIHUX W PAaCCEHBAHMUS.



Pabotast ¢ naHHbIMH, OOyd4aroluecs ydaTcsli CUMTHIBaTh W WHTEPIPETUPOBATH
JaHHbIE, BBIIBUIaTh, apryMEHTUPOBATh U KPUTHUKOBATh NPOCTEUIINE TUIIOTE3bI,
pasMBIIUIATh HaJ (DAaKTOpaMH, BBI3BIBAIOIIMMU H3MEHUYMBOCTh, U OLIEHHUBATh UX
BJIUSIHUE HA PaCCMAaTPUBAEMbIE BETUUMHBI U MIPOLIECCHI.

NHTYUTUBHOE NPEACTABICHUE O CIy4YalHOW W3MEHYHMBOCTH, HCCIIECIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM A
M3YYEHHUs] TEOpPUM BEpOSTHOCTEW. boibllioe 3HauYeHHE HMMEIT MPAKTHYECKHUEe
3aJl1aHHs, B YACTHOCTH ONBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[loHsiTue BEpPOSITHOCTH BBOAMTCA KaK Mepa MPaBIONON00Ms ClIy4dailHOro
coObrtus. Ilpm wu3ydeHuu yueOHOro Kypca oOydarmuecs 3HAKOMSTCS C
OPOCTEHIIMMU ~ METOJaMHM  BBIYMCJIEHUS  BEpPOSITHOCTEH B CIy4alHBIX
HKCIIEPUMEHTAX C PaBHOBO3MOKHBIMHU 3JIeMEHTAPHBIMU UCXOJ]aMH,
BEPOSATHOCTHBIMHU 3aKOHAMM, MO3BOJIAIOIIMMHU CTaBUTh U pelIaTh Oojee CIOKHBIC
3amaun. B ydeOHBIM Kypc BXOAST HayalbHbIE NPEICTABICHUS O CIIy4alHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHOKE€CTBAMHM M OCHOBHBIMH OTIEPalMSIMHU HAJ MHOXKECTBAMH, pacCMaTpUBAIOTCA
OpUMepbl MPUMEHEHUS ISl PelleHMs 3a]a4, a TaKKe HCIOJb30BAHUS B JIPYTUX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX IpeIMeTax.

B 7-9 xnaccax usyuaercss ydyeOHbI Kypc «BeposTHOCTh M CTaTHCTHKa», B
KOTOpbIA  BXOHAT paznenbl: «lIpeacTaBneHne [aHHBIX W ONMUCATEIbHAs
CTaTHCTHKa», «BepoaTHOCTb», «JeMeHThl KOMOWHATOpUKH», «BBeigeHue B
TEOpHIO rpadoBy.

Ha usyuenne yueO6HOro Kypca «BeposTHOCTh M cTaTUCTHKa» oTBoaUTCS 102
yaca: B 7 knacce — 34 yaca (1 yac B Henenmo), B 8 kiacce — 34 ydaca (1 ygac B
Heneno), B 9 kiacce — 34 yaca (1 yac B Heneomio).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBienne NaHHBIX B BUAE TaOIUL, AMAarpamm, rpadukoB. 3aroiHeHue
TaONMI, YTEHWE M TMOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYToBbIX). UTeHne rpaduKoB peasbHbIX MpoLeccoB. 3Bneuenre nHpopMauu us3
JUarpaMM U TaOJIMILL, UCTIONb30BAHUE U MHTEPIIpETAUsl JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpefHee apudmeThyeckoe, MeAuaHa, pa3max,
HauOoJbIllee M HAaWMEHbIEEe 3HAaYeHUsT Habopa YMCIOBBIX AaHHBIX. [IpuMepsl
CIy4alHOM U3MEHYHUBOCTH.

Crny4aitHbIil 2KCIIEpUMEHT (OMBIT) M ciydaiiHoe coObiTue. BeposTHOCTh u
yacTtoTa. Poib ManoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oOmecTBe. MoHeTa U UrpajibHast KOCTb B TEOPUH BEPOATHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
crenieHb BepiuH. [IpencraBnenue o cBszHoctu rpada. Llenu u nmxnel. [yt B
rpadax. O6xon rpada (disiepoB myth). [IpencrapieHue 006 OpPHUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momMoIso rpados.

8 KIIACC

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBa, NOAMHOXecTBO. Omnepanuu Hax
MHOKECTBaMH: OObEIMHEHUEe, TepeceueHue, nonoigHeHue. CBoicTBa omepanuii
HAJl MHOXECTBAMM: IIEPEMECTUTEIBHOE, COYETATENIIbHOE, paCIpeeIUTEIbHOE,
BKIItOueHusa. Hcmonb3oBaHue rpaduyueckoro TMPEACTaBICHUS MHOXECTB s
OMMCAaHUA peajIbHbIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUHU 3a4a4.

N3mepenue paccenBaHus AaHHBIX. [[ucriepcust M CTaHIApTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlnarpaMma pacceuBaHuUs.

DOnemMeHTapHble COOBITHS  ciiydaiiHOro ombita. ClydailHble  COOBITHSL.
BepositHoct  coOblTuil. OnbBITBI € PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coObrTusiMu. CoryuyaiiHeiii BBIOOp. CBsI3b MEXKIY MaJOBEPOSTHBIMU M MPAKTUUECKH
JIOCTOBEPHBIMH COOBITUSIMHU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBolicTBa [J€pEBbEB: €AMHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE
BHUCSIYEH BEPIIMHBI, CBSI3b MEXKAY YHUCIOM BEpIIMH M uucioM pedep. I[lpaBuio
yMHOXkeHus. Permenue 3aiad ¢ moMouisio rpagos.

[IpotuBononoxkueie coObiTUd. [duarpamma DOiinepa. OObeaWHEHHE U
nepeceueHue cooObiTuil. HecoBMecTHbie  coObITHA. DopMmyna  CIOXKEHUS
BEPOATHOCTEU. YCJIOBHAsi BEpOATHOCTh. [IpaBmiio ymHOxeHusa. HesaBucumeblie
coobiTud. llpencraBienue skcnepuMeHTa B BUAE JepeBa. Pelienuwe 3amay Ha



HaxO0XXJICHUE BEPOSITHOCTEH C TMOMOIIBIO JepeBa CIy4alHOrO0 JKCIEPUMEHTA,
auarpaMmm Jitepa.
9 KJIACC

[IpencraBinenre JaHHbIX B BuAe TaOmuU, AuarpamM, TIpaduKos,
MHTEpHpeTanus JaHHbIX. YTeHne U mocTpoeHue Tabiaul, auarpamm, rpaukoB Mo
pEeaIbHbIM JaHHBIM.

[lepectanoBku u pakropuan. CoyetaHuss u 4yucio couetanuil. TpeyroabHUK
[Nackans. Pemenue 3aay ¢ HCNOAb30BaHUEM KOMOMHATOPHUKH.

I'eomerpuueckass BeposiTHOCTb. CiyyalHBIA BBIOOpP TOUKM U3 (QUIYpHl HA
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

Hcnbitanne. Yenex m Heyaada. Cepusi UCHBITAaHUKA 1O NEPBOro YCIeXa.
Cepust ucnbiTaHuii bepHymm. BeposTHOCTH COOBITHI B CEpUM  HCIBITAHUM
bepnynu.

CiyuaiiHasi BeJIMYMHA W PaclpeiesieHUe BepOsATHOCTEH. MaremaTtuueckoe
oxumanue U gucnepcud. [IpuMepbl MaTeMaTHYeCcKOro OKHJAHHUS — Kak
TEOPETHYECKOTO CPEAHEr0 3HAUYECHHUS BEIWYMHBI. MaTremMaTH4ecKOe OKHIAHUE U
JUCIIEpCUs  CIy4YallHOW BEJIMYUHBI «YHUCJIO YCIEXOB B CEPUM HCHIBITAHUHI
bepuynnny.

[lonsitue o 3akoHe OOJbIIMX yucend. M3MepeHne BepoOsSTHOCTEHN C MOMOIIBIO
yacToT. PoJib 1 3HaUeHHe 3aK0Ha OONBIINUX YHCEI B MPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«BeposITHOCTP M CTaTUCTHUKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaTE€MAaTHK{, LEHHOCTHBIM  OTHOLIIEHHWEM K  JIOCTHXKEHUSM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpaklaHWHA U peau3aluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEH JKU3HU JUIS YCHEIIHOW MpodeccuoHaIbHOMN
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHEHTAIlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJISl Pa3BUTHUS LIMBUIIM3AIUY,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTU4eCKOW KyJbTypod Kak CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCTIMTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U MyTel UX pelIeHus;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJIeH, MpUOOpeTaTh B COBMECTHOM JEsTeNIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACGUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBIBISITh W XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATh  CYMIECTBCHHBIH  MPU3HAK
KIaccuuKaIi, OCHOBaHUS i OOOOIIEHWS W CpPaBHEHWS, KPUTECPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIHpPUHUMATh, (QOpMyTHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEpUTEIbHBIE W OTPHUIATEbHBIC, CIWMHWYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH IO aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHMUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUMaHTOB pEIICHMs, BbHIOMpaTh HaumboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENIHHO (POpMYNIUPOBaTH 000OIIEHHS W BBIBOJBI M0 pe3yJjbTaTam
NPOBENEHHOTO HAOIIOEHNUs, MCCIENOBAaHUsA, OIIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
NPEATIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a0a4H;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBAaTh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (QopMy TMpeAcCTaBiIeHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LeJISIMU OOIIEHUS, SICHO, TOUHO, FPAMOTHO BbIpa)kaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHECHUSA MO XOAY PEIICHUS
3aJ1a4i, KOMMEHTUPOBATh MOJYYEHHBIU PE3YJIbTAT;

B XOJIe 0OCYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOIl TEMBI,
npoOJieMbl, pernaeMoi 3a7auu, BHICKAa3bIBATh UJI€U, HAIICJICHHbIE HAa MOUCK
pELIEHUs, COIOCTABIATL CBOU CYXICHUS C CYXKICHUAMH JIPYyTUX
YYaCTHUKOB JHaJiora, OOHApYyKUBATh PA3IU4YUE U CXOJICTBO MO3UIUN, B
KOppEeKTHOHU (hopMe popMyIupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;
IIPEJICTABIIATH PEe3yIbTATHI peLIeHUs 3aJa4u, JKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BHIOMpaTh (hOpMaT BBICTYILIICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

IIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHIAUBUIYAJIbHOU
paboTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

IIPUHUMATh LEJIb COBMECTHOW JAECATEIbHOCTH, INIAHUPOBATH OPTraHU3ALIUIO
COBMECTHOW paboOThI, pachnpenensTh BUIBI paldOT, TOroBapUBAThCA,
00CyXIaTh MPOIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JaeHus, O0OMeH
MHEHHSIMU, MO3T'OBBIC IITYPMBI U JIPYTUE), BBITIOIHATH CBOIO YacTh pabOThI
U KOODJIMHUPOBATH CBOU [JEUCTBUA C JPYTMMH UWICHAMU KOMAaHJbI,
OIICHUBATh KAaueCTBO CBOEr0 BKJIaJla B OOIIUN MPOJYKT IO KPUTEPHUSM,
c(hopMyJIMPOBaHHBIM YUYaCTHHKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIMOHAJIbHBbIN NHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHHUS IIENH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYalOImMICS TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Uutate wuHbOpMalLUIO, NPEICTABICHHYIO B TaOiMIlaX, Ha Jguarpammax,
MPEACTaBISATh JaHHbIE B BHJIE€ TaOJHI], CTPOUTHh JUATPAMMBI (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbI€) MO MAaCCUBaM 3HAYCHUH.

OnucelBaTh W HMHTEPOPETHPOBATH  pEAbHbIE  YHUCJIOBBIE  JIaHHBIE,
MpeCTaBICHHbIE B Ta0IUIIaX, HA JUarpaMmmax, rpadukax.

Hcnonb3oBaTh AJisi ONMMCAaHMUS JTAHHBIX CTATUCTUYECKUE XapPaKTEPUCTUKU:
cpenHee apudMeTHUECKOe, MeauaHa, HauOoJblllee W HaUuMEHbIIEe 3HAYCHWS,
pazmax.

NmeTs mpencraBieHUEe O CIy4YallHOM W3MEHUYMBOCTH Ha MpUMEpax IIEH,
bU3UYECKUX BEIWYWH, aHTPOMIOMETPUYECKUX JAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHmy oOyuenuss B 8 kJjacce OOyYarOmMICS TMOJTYYUT CICAYIOIINE
IPEMETHBIE PE3YIIbTATHI:

N3Bnekats W mpeoOpa3oBbIBaTh WH(OpMAIMIO, TPEACTABICHHYIO B BHJIC
TaOIuI, AUarpamMm, rpauKoB, MPEICTABIATh JaHHBIE B BUE TaOIHIl, JUArpamM,
rpaduKoB.

OnucelBaTh JAaHHBIE C TMOMOIIBIO CTATUCTUYECKHX IOKa3aTelIel: CpeIHUX
3HA4YEHUI U Mep paccenBaHus (pa3Max, JUCHEPCUS U CTAaHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOTHl YMCIOBBIX 3HAYEHUM M YacCTOTHI COOBITHI, B TOM YHUCIIE
10 pe3ysbTaTaM U3MEpEHU 1 HaOII0ICHUI.

HaxomuTh BEpOSITHOCTH CIyYaliHBIX COOBITUM B OMBITaX, 3Has BEPOSTHOCTU
AIIEMEHTAPHBIX COOBITUHA, B TOM 4YHCJIE B OINbBITAX C PaBHOBO3MOXKHBIMH
AIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: JAEPEBO CIY4alHOrO 3KCIEPUMEHTA,
auarpamMMbl Dijiepa, YMCIIOBas IpsiMas.

OnepupoBaTh MOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,  BBIIIOJHATH
omepanMyd HaJ MHOXECTBAMH: OOBEAWHEHUE, TIEpPEeceueHue, IOMOJTHEHHE,
MEPEUYUCIIAT 3JIEMEHTBI MHOKECTB, IPUMEHSTh CBOMCTBA MHOMXKECTB.

Hcnonp3oBaTe Tpaduyueckoe NPECTABICHUE MHOXKECTB M CBSI3EH MEXKITY
HUMM JJI ONMCAHMS MPOLIECCOB M SIBICHUM, B TOM YHWCIIE MPU PEIICHUU 33134 U3
JIPYTUX y4E€OHBIX MPEIMETOB U KYPCOB.

K koniy oOydenus B 9 kiacce o0OydarOUIUMCS TMOJYYUT CIEAYIOIINUE
MpEAMETHBIE PE3YJIbTATHI:

W3Bnekate w mpeoOpa3oBbBaTh WHGOPMAIUIO, MPEACTABICHHYIO B
pa3IMYHBIX HMCTOYHUKAX B BHUJAE TaONuUl, Auarpamm, rpadukoB, MPeACTaBISATh
JAaHHBIC B BHUJIC TAOIUII, TUarpaMm, IpauKoB.



PemaTtp 3amaunm OpraHuM3OBaHHBIM NEpeOOPOM BAPUAHTOB, a TaKKE C
MCI0JIb30BaHUEM KOMOMHATOPHBIX NMPABUII U METOJIOB.

Hcnonb3oBaTh OMUCATENIbHBIE XAapAaKTEPUCTUKU [JJI1 MAaCCUBOB YHCIIOBBIX
NAHHBIX, B TOM YKCJIE CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HAU€HU M 4acTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3ysibTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOEHUH.

HaxoauTe BEpOATHOCTH CIy4aHBIX COOBITUN B M3YYEHHBIX OMBITaX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU COOBITHSIMHU, B CEpPHUAX
UCIIBITAaHUH J10 IIEPBOIr0 yCIeXa, B CEPUAX UCIBITAaHUN bepHysuin.

Nmerp mnpencraBieHue O CIydyaiHOM BEJIMYMHE U O PaCIpelesICHUU
BEPOSATHOCTEN.

Nmerp mnpencraBieHue O 3aKOHE OOJBIIMX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIyYailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIHUX YUCEN B
pUpOJIe U OOIIECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iaejioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 I1 7 2
PEACTABIICHHE AAHHbX https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 Omucarenpias craTHeTHKa 8 1 https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
i 1
3 Catysaiitas HSMEHHHBOCTD 6 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beezenne B Teopiio rpagpos 4 https://m.edsoo.ru/7f415fdc
BeposTHOCTE 1 YacToTa CIIy4aitHOTO bubnuoreka [JOK
5 4 1
COOBITUSA https://m.edsoo.ru/7f415fdc
6 O0o001enre, cucTeMaTH3anus 3SHaHUH 5 2 Et?[iﬂlljr(\:fcizgﬁlf £415fdc
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM undgpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 IT 4
OBTOpEHHe Kypca 7 lacca https://m.edsoo.ru/7f417fb2
9 OrnmcaTenbHas cTaTUCTUKA. PaccenBanme 4 bubmmoreka [IOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
M 4
3 Hoxectsa https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 B o 6 1
CPOATHOCTD CIYIALHOTD CODRITHA https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
5 B 4
BE/ICHHE B TCOPHIO rpadoB https://m.edso0.ru/7f417fb2
. bu6mmoreka [IOK
6 Catyaiinsie coObrrus 8 https://m.edso0.ru/7f417fb2
7 O0o001enre, cucTeMaTH3anus 3SHaHUH 4 2 f;{iﬁﬁf;i?ﬁﬁ £417Fb2
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KUIIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 II 4
OBTOpeHHeE Kypcea 8 Knacca https://m.edsoo.ru/7f41a302
bubmmoreka [IOK
2 4 1
DIEMEHTBI KOMOHHATOPHIKH https://m.edsoo.ru/7f41a302
3 T'eomerpuueckas BEpPOATHOCTh 4 bubmorexa LOK
P p https://m.edsoo.ru/7f41a302
bu6moreka [IOK
4 )51 b 1
CHBITAHIE bEPHYILTH 6 https://m.edsoo.ru/7f41a302
. bu6mmoreka [IOK
5 C 6
MIyHaHHas BeIHHHa https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 00600 10 1
ODIICHHE, KOHTPOJIE https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoasnble | IIpakTnueckue Aata wHppoBLIe
Bcero H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI
pecypcsl
1 [IpencraBnenue naHHbBIX B 1 bubnuorexa [JOK
TabIuIax https://m.edso0.ru/863ec1f8
9 [IpakTHueckuie BEIYUCIECHUS 110 1 bubnuoreka [IOK
TaOJIMYHBIM JJAHHBIM https://m.edsoo.ru/863ec324
3 N3BrieueHne u nHTEpIpETALMS 1 bubmuorexa [JOK
TaOJIMYHBIX TAHHBIX https://m.edso0.ru/863ec78e
4 [IpakTuueckas padota "Tabmurpr" 1 1
I'paduaeckoe npencraBaeHue
5 JTAHHBIX B BUJIE KPYTOBBIX, 1 bubnuoreka [IOK
CTOJIOMKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
arpamMmm
UreHue U IOCTPOEHUE IUArPaAMM.
6 [Ipumepsl nemMorpapuaecKux 1 bubmmorexa [JOK
https://m.edso0.ru/863ed602
rarpamMmm
7 [IpakTrueckas padota 1 1 bubnnoreka [JOK
"InarpamMmmbr" https://m.edso0.ru/863ed72e
8 Uucnossie Habopbl. CpenHee 1 bubnunoreka [JOK
apupmeTnyecKoe https://m.edso0.ru/863ed846
9 Yucnossie Habopbl. CpenHee 1 bubnuoreka [IOK
apugpmeTHyecKoe https://m.edso0.ru/863ed846
10 Menuana yrcnoBoro Habopa. 1 bu6mmoreka [JOK
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Y cTONUMBOCTD MEeIUAHBI

https://m.edsoo.ru/863edb3e

Menuana yrcioBoro Hadopa.

1 YCTOHYHUBOCTh MEIUAHBI
12 [Ipaktuyeckas padora "Cpennue bubnuorexa [JOK
3Ha4YeHUs" https://m.edso0.ru/863edc6a
Hawubonpuiee n HanMeHbIIIee
13 3HAYEHHS YUCIOBOTO Habopa. brbmmorexa [OK
https://m.edso0.ru/863ee07a
Pazmax
HawubGomnpuiee n HauMeHbIIee
14 3HAYEHHS YHCIOBOTO Habopa.
Pasmax
HawubGomnpuiee n HauMeHbIIICe
15 3HAYEHHS YUCIOBOTO Habopa.
Pa3zmax
KonTtponsHas padoTa o remam
16 "[IpencraBineHue TaHHBIX. bubmorexa LOK
https://m.eds00.ru/863ee390
OnucarenpHas cTaTUCTHKA"
17 CnyvaliHasi UBMEHUYMBOCTh bubnuoreka [JOK
(mpumepsl) https://m.edsoo.ru/863ee4bc
18 YacTtoTa 3Ha4YCHUI B MaCCHUBE bubnmuoreka [JOK
ITAHHBIX https://m.edsoo.ru/863ee69c
bubnuoreka [JOK
19 Ipynmiposka https://m.eds00.ru/863ee9d0
20 I'ucTorpammer
bu6mmoreka [JOK
21 I'metorpamset https://m.edso0.ru/863eeelc
99 [IpakTtuyeckas pabora "CnyyaiiHas bubnuoreka [IOK

U3MEHYUBOCTE"

https://m.edsoo.ru/863eecc8
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I'pad, Bepmnna, pedpo.

23 [IpencraBienue 3a1a49u ¢ MOMOIIIBIO Bubmmorexa LIOK
https://m.edso0.ru/863eef52

rpada
Crenensp (BaJI€HTHOCTb) BEPILUHBI.

24 Yucno pédep u cyMMapHasi CTETIeHb bubnuorexa LIOK

https://m.edsoo.ru/863efOba

BepwuH. Llens u nuki

o5 Henp u nuxon. [Tyts B rpade. bubnuorexa [JOK
[IpencraBnenue o cBA3HOCTH rpada https://m.edso0.ru/863ef236

26 [IpencraBnenue 06 bubnuorexa [JOK
OpPUEHTUPOBAHHBIX rpadax https://m.edso0.ru/863ef3b2

97 Ciy4aliHbI{ OMBIT U CITy4alHOE bubmuorexa [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposTHOCT M 9acTOoTa COOBITHS.

28 PoJib ManoBepOSTHBIX U bubnuoreka [IOK
MPAKTUYECKH JTOCTOBEPHBIX https://m.edso0.ru/863ef646
COOBITHI B IPUPO/IE U B OOIIECTBE

29 MoHeTa u urpajibHasi KOCTh B
TEOPUHU BEPOSATHOCTEH

30 [Ipaktuueckas padota "Yactora bubnuoreka [JOK
BbINaJeHUs opia' https://m.edsoo.ru/863ef8a8
KonTtponsHas pabota no temam

31 "CiyyaliHasi "3MEHUUBOCTb. bubnuoreka [IOK
I'padbl. BepositHOCTB citydaiiHOTO https://m.edso0.ru/863f0186
coObITHs"

39 [ToBTOpenue, 060061IEeHNE. bu6mmoreka [JOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpenue, 060061ICeHNE. bu6mmoreka [JOK

OmnucarenpHasl CTaTUCTUKA

https://m.edsoo.ru/863efbaa
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34 [ToBTOpenue, oboOIIeHNE. 1 bubmuoreka [IOK
BeposaTHOCTE clTy4aifHOTO COOBITHSA https://m.edsoo.ru/863efecO
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/863efec0

8 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/m Bcero u3yueHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [IpencraBnenue naHHBIX. 1 bubnuorexa [JOK
OmnucarenbHast CTaTUCTHKA https://m.edso0.ru/863f029e
9 Crnyuaiinast ”3BMeHUUBOCTh. CpeHue 1 bubnuorexa [JOK
YHICIIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaiiable coObITHA. BeposiTHOCTH 1 1 bubmuorexa [JOK
4acTOThI https://m.eds00.ru/863f0578
Kitaccnueckne monenu teopun
4 BEPOSTHOCTCH: MOHETA U UTpaJbHAs 1 bubmorexa IOK
p ) P https://m.edso0.ru/863f076¢c
KOCTh
bu6mmoreka [IOK
5 0] 1
THTOHCHIA https://m.edso00.ru/863f0a50
bu6mmoreka [JOK
6 3} 1
Jlucriepens wncoBoro Hadopa https://m.edso00.ru/863f0a50
7 CrangapTHOE OTKIIOHEHHE YHUCIIOBOTO 1 bu6mmoreka [JOK
Habopa https://m.edsoo.ru/863f0bfe
bubnuoreka [JOK
8 1
Jlarpasust paccenBanis https://m.edso00.ru/863f0ea6
9 MHO0K€eCTBO, ITOIMHOXKECTBO 1 bubmotera [JOK
https://m.edso00.ru/863f1180
Ornepanuu HaJl MHOXKECTBAMU:
patt A bubmuoreka [JOK
10 o0BeAMHEeHNE, TIepeceYeHUe, 1

JOIIOJITHCHHUC

https://m.edsoo.ru/863f143c
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CaoiicTBa onepauuii HaJl
MHO>KE€CTBAMU: TIEPEMECTUTENBHOE,

bubmuoreka [JOK

11
COYETaTEIbHOE, PACIIPEAECITUTEIBHOE, https://m.eds00.ru/863f1784
BKJIFOUCHUS

12 I'paduueckoe npeacraBieHne bubnuorexa [JOK
MHOKECTB https://m.eds00.ru/863f198c

13 KonTtponsHas pabota no temam
"Cratuctuka. MHOXecTBa"

14 DneMeHTapHble coObITHS. CyJaitHbie bubnuorexa [JOK
COOBITUSA https://m.edsoo.ru/863f1dec
Bbaarompustcts e

15 3J1eMeHIT)a HBIC Z:)O6TITI/I$[ bubmorexa TOK

P . https://m.eds00.ru/863fldec
BepostHocTr coObITHI
bnaronpusitcTs ue
16 3neMeHIT)a HbIE Z;O6HI;IITI/IH bubmorexa IOK
p o https://m.eds00.ru/863f1f72
BepostHocTr coObITHI
OMNBITHI ¢ PABHOBO3MOXXHBIMHU
bu6mmoreka [JOK
17 AJIEMEHTAPHBIMH COOBITUSIMHU.
L https://m.edsoo.ru/863f21ca
Crny4daiiHbli BEIOOD
OMBITEI ¢ PABHOBO3MOXXHBIMHU
bu6mmoreka [JOK
18 AJIEMEHTAPHBIMH COOBITHSIMHU.
L https://m.edsoo.ru/863f21ca
CrnyyaiiHbiii BEIOOD
[IpakTrueckas padota "OIMBITHI C
P P bubnuoreka [JOK
19 PaBHOBO3MO>KHBIMH AJIEMEHTAPHBIMU
; https://m.edsoo.ru/863f235a
COOBITHUSAMHU
bu6mmoreka [JOK

20
flepeso https://m.edsoo.ru/863f2ade

21 CBolicTBa AepeBa: eAMHCTBEHHOCTD bubnuorexa [IOK



https://m.edsoo.ru/863f1784
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IIYTH, CyLIECTBOBAHUE BUCSIYEH
BCPUIWHBI, CBA3b MCKAY YUCIIOM
BEPIIMH U YUCIIOM pEOEp

https://m.edsoo.ru/863f2bac

22 [IpaBuio yMHOKEHUS bubnnorexa LIOK
https://m.edso0.ru/863f2cd8
bubmmorexa [{OK

23 HpaBiio ymHoeHHS https://m.edso0.ru/863f2e36
bubmmoreka [{OK

24 TpotuBoNONO3KHOE COObITHE https://m.edsoo.ru/863f2f8a

o5 HMuarpamma Ditnepa. O0bequHEHNE U bubmuorexa [JOK

nepecevyeHne coObITHI https://m.edsoo0.ru/863f3214

26 HecoBmecTHbie coObITHsI. DOpMyna bubmuorexa [JOK

CJI05KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3372

97 HecoBmecTHbie coObITHS. DOpMyna bubmuorexa [JOK

CJI05KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3764
IIpaBuno yMHOXKEHHUS BEPOSITHOCTEH.

28 yIC)J'IOBHaﬂy:IepOSITHOCTB. ’ bubmorexa IOK

https://m.edsoo.ru/863f38ae
HeszaBucumbie coObITHS
IIpaBuno yMHOXXEHHUS BEPOSITHOCTEH.
29 VSJ'IOBHaSIy:IepOHTHOCTB. ’ bubmmorexa [TOK
https://m.eds00.ru/863f3b06
HeszaBucumbie coObITHS
30 [IpencraBnenue ciry4ailtHOTO bu6mmoreka [JOK
SKCIIEPUMEHTA B BHUJIC JIepeBa https://m.edso0.ru/863f3cbe
31 [IpencraBnenue ciry4ailtHOTO bu6mmoreka [JOK
JKCIIEPUMEHTA B BUJIE JIepeBa https://m.edso0.ru/863f3f20
[ToBTOpenue, 060061IeHNE.
bu6nmoreka [JOK
32 [IpencraBnenue nJaHHBIX.

OmnucarenpHas CTaTUCTUKA

https://m.edsoo.ru/863f4128
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bu6mmoreka [{OK

33 Hosropertne, obobuertie. Tpadet ! hitps://m. eds00.ru/8634312
KonTposnsHast paboTa mo Temam
34 "Cnyy4aiinbie cOOBITHS. BEpOsSTHOCTS. 1
I'padsr"
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/863f4312

9 KUIIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
New/m | Tema ypoka Kontpoabubie | IIpakTHyeckne Aara wHppoEbie
Bcero H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI pecypest
bubnuorexa [JOK
1 HpencraBeHtte AaHHELX 1 https:// m.edsocl)_.[ ru/863f47ea
bubnuorexa [JOK
2 Omucatenbias CraTHeTHia 1 https:// m.edSO(])_.[ ru/863f47ea
3 Onepanuu Haj COOBITUAMU 1
HezaBucumocts coObITui
5 KomOunaTtopHoe npasuiio 1 bubnuoreka [IOK
YMHOKEHUS https://m.edso0.ru/863f4e16
6 [TepecranoBku. @akTopual. 1 bubnuoreka [IOK
CoderaHus U 4UCIIO COYETAaHUM https://m.edso0.ru/863f4e16
bubnuoreka [IOK
! Tpeyrompimic Hackazs 1 https:// m.edsoc%.I ru/863f5014
[IpakTuueckas pabora
8 "Beruncienue BEposTHOCTEH ¢ 1 1 bubnuoreka [JOK
HCIIOJIb30BAaHUEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
(GYHKIHHI 3J€KTPOHHBIX TaOIHIT"
I'eomeTrpuueckas BEpOSITHOCTb.
9 CrydaiiHblii BEIOOpP TOUKH U3 1 bubnuoreka [IOK
(Gurypsl Ha MIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5884
U3 IyT'¥ OKPY’KHOCTH
10 I'eomeTpuueckas BEpOSITHOCTD. 1 bubnuorexa LIOK

CrydaiiHplii BEIOOpP TOUKH U3

https://m.edsoo.ru/863f5a50
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(GUrypsl Ha TIOCKOCTH, U3 OTPE3Ka,
U3 IYTU OKPYXHOCTH

I'eomeTpuueckas BEpOSITHOCTb.
CnyyaiiHblil BBIOOP TOUKH U3

bubmmoreka [{OK

11
(GUrypsI Ha TIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5bfe
W3 JIyTU OKPYKHOCTH
I'eomeTpuueckas BEpOSITHOCTb.
12 Crny4aiiHblii BHIOOP TOYKH U3 bubnuorexa [JOK
(Gurypsl Ha INIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5e10
W3 IyTH OKPYKHOCTH
HcnwiTanue. Ycnex u Heynayva.
13 Cepus UCIIBITaHHI IO TTIEPBOTO bubmmorera [OK
p P https://m.edso0.ru/863f6162
ycrnexa
UcnwiTanue. Ycnex u Heynaya.
14 Cepus ucTIbITaHUIM JI0 IEPBOTO Bubmmorexa [JOK
P Ao fep https://m.eds00.ru/863f6356
ycrexa
UcnwiTanue. Ycnex u Heynaya.
15 Cepus UCTIBITAHUHN JIO TIEPBOTO
ycrexa
Ucnwitanusa bepnysu.
16 BepostHOCTH COOBITHI B cepuH bubmmorexa [TOK
p 5 p https://m.edso0.ru/863f64d2
ucneiTanuii bepHymnnu
Ucneiranusa bepnyinu.
. bubmuoreka [JOK
17 BepostHOCTH COOBITHI B cepuH
. https://m.edso0.ru/863f6680
ucneiTanuii bepHymnnu
18 IIpakTtuyeckas padora "McnbiTaHus bubnuoreka [IOK
bepnymmm" https://m.edso0.ru/863f67de
19 CrnyyaiiHas BeIMUYMHA U bubnuorexa LIOK
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pacrpeieieHre BEpOsTHOCTEN

https://m.edso0.ru/863f6b44

Marematnueckoe OXUJIaHUE U

bubmuoreka [JOK

20
JUCIIEPCHS CIIY4aliHOM BEIMYHUHBI https://m.edso0.ru/863f6da6
[IpuMeprl MaTeMaTU4ECKOTO
21 OKHUIaHUA KaK TEOPETUUECKOr0 bubnmorexa LOK
p https.//m.edso0.ru/863f6f86
CPEIHETO 3HAYCHMSI BEIMIMHBI
bubmmoreka [{OK
22 IlonsiTre 0 3aKOHE OOIBIINX YHUCET
https://m.edso0.ru/863f72c4
23 N3mepenue BeposiTHOCTEN C bubnnorexa [JOK
MOMOIIBIO YaCTOT https://m.edso0.ru/863f7652
24 [IpumeHenue 3aKoHa OOJBIINX bubnuoreka [IOK
qucen https://m.edso0.ru/863f7116
o5 O06o01enune, cucTeMaTru3aIus bubmuorexa [JOK
3HaHuil. [IpencraBienre naHHBIX https://m.edsoo.ru/863f783c
26 O0o001enue, cucTeMaTH3aIus
3HaHuH. OmnMcaTenbHas CTaATUCTHUKA
O0o001enre, cucTeMaTH3aIus
27 snannii. [IpencraBnenne qaHHbIX bubmorexa LHOK
- peA a ' https://m.edso0.ru/863f893a
OmnucarenbHas CTATUCTHKA
O0o001Ienre, cucTeMaTH3aIus
. . bu6mmoreka [JOK
28 3HaHM. BepoaTHOCTH ciydaifHOTO
https://m.edsoo.ru/863f7a4e
COOBITHS
O0o001Ienne, cucTeMaTH3aIus
29 3HaHUM. BeposTHOCTH ciyyaliHOTO bubnuoreka [IOK
COOBITHS. DIEMEHTHI https://m.edso0.ru/863f7c9c
KOMOHMHATOPHUKH
30 O06o0menne, cucTeMaTru3aIus bubnmuoreka [JOK

3HAaHUH. DJIEMEHTHI

https://m.edsoo.ru/863f7e54
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KOMOMHATOPHKH

O0001enue, cucTeMaTH3aIus
3HaHHUH. DJIEeMEHTHI

bubmmoreka [{OK

31 1
KoMOuHaTOpHUKH. CirydaiiHbIe https://m.edso0.ru/863f8408
BEJIMYUHBI M pacIipeieIeHuUs
O0001enue, cucreMaTH3aIus
. . bubnuorexa [JOK
32 3HaHui. CiyJaifHble BEJTMYUHBI 1 1
https://m.edso0.ru/863f861a
pacripeneneHus
33 HroroBast KOHTpOJbHAS padoTa 1 bubmorexa HOK
https://m.edso0.ru/863f80b56
34 O0o001Ienue, cucTeMaTH3aIus 1
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
5 BeposTHOCTB U cTaTUCTHKA
Ywurate nHGOPMAINIO, TIPEJICTABICHHYIO B TaOJIHIIaX, HA TUarpamMMax,
5.1 MpEACTaBIsATh JaHHbIE B BUAE TaONMI, CTPOUTH JAHUAarpaMMbl
(cTosiOuKOBBIE (CTOIOUATHIE) M KPYTOBBIE) TT0 MACCMBaM 3HAYCHHI
£ 5 OnwucelBaTh M HMHTEPIPETUPOBATH pPEATBHBIC YHUCIOBBIC JaHHBIC,
MpeACTaBICHHBIC B TAOIUIAX, HA TUarpaMmax, rpadukax
Hcnons3oBathb TSt OTTMCaHHS JTAHHBIX CTaTUCTHYECKHUE
5.3 XapaKTEePUCTHKU: CpelHee apudMeTnyecKoe, MearuaHa, HanbobIIee u
HauMeEHbIIIee 3HaUeHus, pa3Max
HNmeTs npencraBieHue 0 CIydailHOM U3MEHUYMBOCTH HA MpUMEpPax IIEH,
5.4 (UBUYECKUX  BEIMYMH, AHTPONOMETPHYECKHX JaHHBIX, HWMETh
MPEJICTaBICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJibTara
5 BeposTHOCTB U cTaTUCTHKA
W3Bnekarb u mpeoOpa3oBbIBaTh MHGOpPMAIUIO, MPEACTABICHHYIO B
5.1 BUje TaOnMl, Auarpamm, rpaHKoB, MPEACTaBIATh JAaHHBIE B BHJE
TabmuLl, JUarpamm, rpadukoB
OnuceiBaTh JaHHBIE C TIOMOINBID CTAaTUCTUYECKHX I[OKa3aTemeil:
5.2 CpemHUX 3HAYeHWH W Mep paccenBaHus (pa3Max, IUCTIEepCUs U
CTaHJAPTHOE OTKJIOHEHHE)
5.3 HaxonuTh 4acTOThl YHMCIOBBIX 3HAYEHHH M YacTOTHI COOBITUH, B TOM




YHCIIe TI0 pe3yabTaTaM U3MEPEeHUI U HaOII0AeHUN

Haxomuth BEpOSATHOCTHM CiIyd4alHBIX COOBITMII B OIBITAaX, 3Has

5.4 BEPOSITHOCTH DJIEMEHTAPHBIX COOBITHN, B TOM YHCIE B OMbBITAX C
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMH
- Hcnonp3oBate  rpaduueckue  MOJENH:  JCPEBO  CIIYy4allHOTO
' AKCIIEPUMEHTA, JUarpaMMbl Dijiepa, YUCIoBas mpsmas
OnepupoBaTh TOHATHUSMHU: MHOKECTBO, IOJMHOKECTBO; BBITIOJIHSTH
- omepanuy  HaJ  MHOXXECTBAaMH:  OOBCIUHCHHE, IepeceucHue,
' JIOTIOTHCHHE; TIEPEUUCIISITh JICMEHTBI MHOXKECTB, TPUMEHSTH CBOKWCTBA
MHO3KECTB
Hcnonp3oBatk Tpaduveckoe MpeAcTaBIeHUE MHOXKECTB M CBs3eH
5.7 MEXy HUMHU JIJISl OIMCAHUS TIPOIECCOB U SIBJICHUM, B TOM YHCJIE TPU
PEIICHUH 33J1a9 U3 IPYTHX YYEOHBIX MTPEIMETOB U KypCOB
9 KJIACC
Kon .
IIpoBepsieMble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
NpoBepPsIEMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTB U cTaTUCTHKA
N3Bnekath M TpeoOpa3oBBIBaTH HMH(POPMAIUIO, MPEACTABICHHYIO B
5.1 pa3IMYHBIX MCTOYHWUKAX B BHJE TaONHI, AWarpamMm, TIpapuKoB,
IPEJICTARIIATh JAHHBIC B BUJIC TAONHII, AHarpamMmm, rpaduKkoB
- Pemath 3a7auu OpraHM30BaHHBIM MEPEOOPOM BAapPHAHTOB, a TAKKE C
. UCII0JIb30BAHHEM KOMOMHATOPHBIX IIPABHII U METOJIOB
Hcnonp30BaTh  OmMUCATENIbHBIC  XapaKTEPUCTHKH  JJII  MAacCCHBOB
5.3 YHUCIIOBBIX JAaHHBIX, B TOM 4YHCIICE CPCIAHHE 3HAYCHUS W MEpPbI
paccerBaHHUs
54 HaxomuTe 49acTOTHI 3HAYEHWH M YacTOThl COOBITHS, B TOM YHCIE
. MOJIL3YSCH pe3ybTaTaMU MPOBENEHHBIX U3MEPEHUN U HAOIIOACHUN
HaxonuTh BepOsITHOCTH CITydallHBIX COOBITUH B M3YYEHHBIX OTBITAX, B
55 TOM UHCI€ B ONBITaX C PABHOBO3MOXHBIMH JJIEMEHTAPHBIMU

CO6LITI/ISIMI/I, B CCpUsX HUCIBITAaHUN [0 IepBOro ycrexa, B CCPpHUAX




ucnblTaHuid bepHynim

HNMers mpeacraBieHue O CIy4alHOM BEIMYMHE U O PACIPEICICHUU

5.6

BEpPOSATHOCTEH

HNmerts mpencraBieHne 0 3aKOoHE OOJIBIIMX YUCET KaK O IMPOSIBICHUU
o.7 3aKOHOMEPHOCTH B CIIy4alHOM M3MEHYMBOCTH M O pOJIA 3aKOHa

OOJIBIINX YKCEN B IPUPOJE U OOLIECTBE




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
5 BepostHOCTh U cTaTUCTHKA
[IpencraBnenue gaHHBIX B BUAC TaOIUIl, quarpamm, rpaduxoB. 3anojiHeHUe
TabMUL, YTEHHWE U TMOCTPOEHUE auarpaMM (CTOJIOMKOBBIX (CTOJIOYATBHIX) U
5.1 KpyroBbix). YreHue rpaduKoB peanpHBIX IpoueccoB. M3Biedenue
vHpOpMAlUU U3 AWarpaMM M TaOJIMI], WCIIOJb30BAHUE M WHTEPIpPETAIHs
JTAHHBIX
OnucarenpHasi CTaTUCTUKA: cpelnHee apupMeTHUecKoe, MeauaHa, pa3Mmax,
5.2 HauOoJIbIlIee M HAUMEHBIIIEEe 3HAUCHUS HaOOpa YMCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHON U3MEHYMUBOCTH
CnyyaiiHplii SKCHEpUMEHT (OMBIT) M ciaydaifHoe coOwiTue. BeposiTHOCTH U
5.3 gacToTa. PoJIb MaJlOBEPOSITHBIX W MPAKTHYECKH TOCTOBEPHBIX COOBITHI B
npupoie u B oOuiecTse. MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSTHOCTEH
I'pad, BepmmnHa, pedbpo. Cremenp BepmmHbL Ymcio pébep M cymmapHas
54 creneHb BepmuH. [IpeacraBnenne o cBszHocTu rpada. lemn u ksl [Tytn
' B rpadax. OO6xon rpada (sinepoB 1nyrth). IIpencraBieHue 00
opueHTupoBaHHOM rpade. Pemenne 3anad ¢ nomonibio rpagos
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
5 BeposTHOCTB U cTaTUCTHKA
51 [IpencraBneHue JaHHBIX B BHJIC TAOJIHII, TUarpaMM, IpapuKoB
55 MHOXeCTBO, 5SJIE€MEHT MHOXECTBa, MOJAMHOXECTBO. Omnepauuu Haja
' MHOXECTBaMU: 00bEJUHEHUE, NIepeceueHue, JONOIHEHNE
£ 3 CBoiicTBa onepaluili HaJl MHOXECTBAMHU: TIEPEMECTUTENILHOE, COUETATENBHOE,
' pacnpenenuTenbHOE, BKIIOUEHUS
£ 4 Hcnonb3oBanue rpaduueckoro MpeACTaBICHUS MHOXECTB JUIsl OMUCAHUS

PCAIBHBIX ITPOLCCCOB U HBHCHHﬁ, IIpyu pCUICHUU 3aaa4.




N3mepenne paccenBaHus JaHHBIX. Jlucnepcus U CTaHIAPTHOE OTKJIOHEHUE

> YHCI0BBIX HaOOpoB. /lnarpamma paccenBaHus
DOnemMeHTapHbIe COOBITHS CiydailHOTO ombiTa.  CiydaiiHbie  COOBITHSL.
56 BepostHocTi  cOOBITHIL. ONBITBI ¢ PAaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMH
. coObiTusiMu. CitydaiiHplii  BbIOOp. CBsI3b MEXIYy MAJOBEPOSTHBIMU MU
IPAKTUYECKU JOCTOBEPHBIMU COOBITUSMU B IPUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBolicTBa J1€peBbEB: E€IUHCTBEHHOCTb IIyTH, CYLIECTBOBAaHUE
o.7 BHCSIUEH BEPILNHBI, CBSI3b MEX/1y YUCIOM BEpIIMH U yuciioM pédep. [IpaBuio
yMHO>KeHus. Pemenue 3aaa4 ¢ nomousto rpados
[IpoTuBomnonoxusie coObiTHs. Juarpamma Oitnepa. OObenuHeHHe U
5.8 nepeceueHne coObiTHil. HecoBmecTHble coObITHS. DoOpMmyna CIIOKEHHS
BEPOSITHOCTEN
5.9 VYcnoBHas BeposTHOCTB. [IpaBmiio ymHOKeHus. HesaBucrumbie coObITHS
[IpencraBnenne »skcrepuMeHTa B BUJe JepeBa. Pemenue 3agad  Ha
5.10 HAXOXJIEHUE BEPOSTHOCTEN C MOMOIIBIO JEPEBA CIYYAHOTO IKCIIEPUMEHTA,
quarpaMm Duiepa
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposiTHOCTB M cTaTUCTHKA
[IpencraBnenue qJaHHBIX B BUAE TaOIHI], AUarpamMm, rpaduKoB, UHTEPIPETALH
5.1 JTaHHBIX. UTeHWE W MOCTpOCHHE TaOJuWIl, Juarpamm, TpaduKoB MO peabHBIM
JTAHHBIM
5.2 [TepecTtanoBKH U aKTOpHAT
5.3 CoueTtaHus U YUCIIO COUYETaHUN
5.4 Tpeyronbuuk [lackans. Pemenne 3aiau ¢ ucnosibr30BaHueM KOMOUHATOPUKU
EE I'eomerpuueckass BeposiTHOCTh. CiiyyailHbIi BBIOOpD TOYKM M3 (UIYpbl Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 IyT'U OKPYKHOCTH
5.6 HcnsiTanue. Ycnex u Heynaua. Cepus UCHBITAHUN 10 IEPBOTO ycrexa
57 Cepus ucneitanuii bepHymiu. BepostHocTH cOOBITUH B CepUM HUCHBITAHUH
. bepnymn
5.8 Crydaiinas BeIMUMHA U paclipeielieHue BepOATHOCTEH




MaremMaTHu4deckoe OKHMJAaHUC W OUCIICPCUA. HpI/IMepBI MaTeMaTHu4CCKOI O

> 0>KMJIaHHS KaK TEOPETUYECKOIO CPEIHEr0 3HAYCHUS BEJIUYMHBI

510 MareMaTnueckoe OXHMJAHME M JUCHEpPCUs CIIydalHOW BEIUYMHBI «YHUCIIO
. YCIIEXOB B CEPUM UCIbITaHUI bepHym»

511 [Tonarue o 3akoHe OonbIIuX uucen. M3mepeHue BEpOATHOCTEH C MOMOIIIBIO

yacToT. Posib 1 3HaueHue 3akoHa OOJIBIINX YUCEIT B IPUPOJE U O0IIECTBE




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJibTaTaM 0CBOEHHS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00IIIET0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUSAMU: MHOXKECTBO, IIOJAMHOXKECTBO, ONEPALIUU
HaJ MHOXXECTBaMH; YMEHHUE ONEepUPOBaTh NOHATUSAMU: Tpad, CBA3HBIN rpad,
JEPEBO, LUK, IPUMEHATh UX MPU PELUICHUM 3a/a4; YMEHHUE HCIIOJIb30BATh
rpajguyueckoe TpPEICTaBICHHE MHOXKECTB JJIsI ONHCaHUS peallbHBbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUU 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATHAMH: OIPEACNICHHE, aKCUoMa, Teopema,
JI0Ka3aTelIbCcTBO;  YMEHHE  paclio3HaBaTh  WCTUHHBIE W JIOXKHBIE
BBICKa3bIBaHUS, IPUBOJUTh NPUMEPBI W  KOHTPIPUMEPBL, CTPOUTH
BBICKa3bIBAaHUS U OTPUIIAHUS BbICKA3bIBaHUI

VYMmenne OIICpHUPOBATH TIIOHATUAMMU: HATYPAJIbHOC YHCIO, IIPOCTOC H
COCTAaBHOE YHCIIO, JCITUMOCTh HATYPaJIbHBIX YHCEN, MPU3HAKH JICTUMOCTH,
[IeJI0€ YUCJI0, MOJIYJb YHCIia, OOBIKHOBEHHAS JIPOOb M JIeCATUYHAsT JPOOb,
CTaHJAPTHBIA BUJ YMCIIA, PAllMOHAJIBHOE YHCIIO, UPPALUOHAILHOE YHUCIIO,
apudMETUYECKU KBaJAPATHBIH KOPEHb, YMCHHE BBITOJHATH JEHCTBHS C
YHClIaMU, CPaBHUBATh M YIOPSA0YMBATh YKCIIA, MPEACTABIATh YMCIa Ha
KOOPJIMHATHOU MPSMOW, OKPYIJISATh YHUCIA; YMEHHUE JAeNaTh NPUKHUIAKY U
OIICHKY pe3yJIbTaTa BHIYHCICHUN

YMeHue onepupoBaTh MNOHSTUSMU: CTEMEHb C LEJIBIM IOKa3aTeleM,
apudmeTnyecKuil KBaJIpaTHbIN KOpPEeHb, MHOTOWIEH, alredpandeckast Ipoos,
TOKJIECTBO; 3HAKOMCTBO C KOpHEM HATypajibHOM CTemeHu OoJblle
€MHULIBI; YMEHHUE BBIMOJHATH pacuérel 1Mo dopmynam, npeodbpazoBaHUs
HENbIX, APOOHO-PALIMOHANBHBIX BBIPAXKEHUI M BBIPAKEHUN C KOPHSAMH,
pa3ioXKeHNe MHOTOWICHAa HA MHOXHUTENH, B TOM YHCIIE C UCIOJIb30BaHUEM
(hopMyI pa3HOCTH KBaIPaTOB U KBaJIpaTa CyMMbI U pa3HOCTHU

YMeHue OIICpHUPOBATh TMOHATHUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C
OJTHOM nepeMeHHoﬁ, YUCJIOBOC HEPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHEC  pClIaThb JIMHEWHbIE U KB aZIpaTHBIC  YpaBHCHUS, OPO OHO-
padlOHAJIBHBIC YPABHCHUSA C OJIHOH nepeMeHHoﬁ, CHUCTCMBI JIBYX JIMHEHHBIX
ypaBHeHHfI, JIMHEHEIE HEPaAaBCHCTBA U UX CUCTEMBbI, KBAJIPpATHHIC U I[p06H0'
padluOHAJIBHBIC HCPABCHCTBA C OJIHOH nepeMeHHoﬁ, B TOM YHCIIC IIpHU
peuieHun 3a4a4 U3 ApYrux IMpEeaAMCTOB U IMPAKTHYCCKUX 3aJad;, YMCHHUC
HCIIOJIb30BATh KOOPAWHATHYHO HNPAMYIO U KOOPAUHATHYIO IIOCKOCTH IJIA
1/1306pa>1<eHI/151 peI_HeHI/Iﬁ ypaBHeHHfI, HCPAaBCHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (yHKUUSA, rpaduk (YHKUUH, HYIH
(GyHKUIMH, TPOMEXKYTKHM 3HAKONOCTOSHCTBA, IMPOMEKYTKH BO3pacTaHUs,




yObIBaHus, HauOoJibIlleeé W HaMMEHbIIEE 3HA4YeHUS (QYHKUUHU; yMEHHUE
OTEPHPOBATH TOHATHAMHU: TPsAMasi TPOMOPIHMOHAIBHOCTh, JHHEHHAas
¢byHKIMA, KBagpatuyHas QyHKIUS, oOpaTHas MPONOPIMOHATBHOCTD,
napabosa, rurnepoosa; yMeHle CTpouTh rpaduku (GyHKIUH, HCIIOIB30BaTh
rpaduKy Ui OTPENEeNICHUS] CBOWMCTB MPOIIECCOB M 3aBUCHUMOCTEH, IS
pemieHus 3amgad M3 JPYruxX YYeOHBIX IPEJAMETOB U PEaTbHON JKHU3HU;
yYMEHHUE BBIpaXKaTh (POPMYIaMy 3aBUCUMOCTH MEXTy BETHUYNHAMHA

YMenue OIICpUPOBATH MOHATHUAMU: NTOCICAOBATCIILHOCTD, apI/I(bMGTI/I‘-IGCKaﬂ
U TEeOMEeTpUYeCcKass IpPOrpecCud; YMEHHE HCIO0JIb30BaTh  CBOMCTBA
MocJIe0BaTeNbHOCTEN, (OPMYJIBI CyMMBbl U OOIIET0 Wi€Ha MpPH pelIeHuU
3a1a4, B TOM YHCJE 3aJa4 U3 JPYruX Yy4eOHbIX HPEIMETOB U peanbHOMN
KU3HHU

YMeHue pemiate 3a/1a4i pa3HbIX THUIOB (B TOM YMCIIE HA MPOLEHTHI, JOJIU U
4yacTH, JBWKEHUE, paboTy, LIeHy TOBapOB M CTOMMOCTb HMOKYIOK U YCIYT,
HaJOr¥, 3aJa4d U3 OOJaCTH YNpaBJIEHUS JIMYHBIMU U CeMEHHBIMU
(uHaHCaMM); YMEHUE COCTAaBIIATh BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA U
CHUCTEMBI IIO YCIOBHIO 3aJadd, HCCIENOBAaTh IOJIYyYEHHOE pEIICHHE U
OIICHUBATh MPaBAOINO0I00HOCTh MOTYYEHHBIX PE3YJIHTAaTOB

YMeHue onepupoBath MOHATHAMU: (PHUTypa, TOUYKA, OTPE30K, MpsAMasi, JIyd,
JOMaHas, YrojJ, MHOTOYIOJbHHK, TPEYTOJIbHUK, paBHOOCIPEHHBIA WU
PaBHOCTOPOHHUI TPEYTOJIBHHUKH, MPSIMOYTOJIbHBIN TPEYroJbHHUK, MEIUAHA,
ouccekTpuca " BBICOTA TpEyroJibHUKA, YeThIPEXYTOJIbHUK,
napasiesiorpaMmm, poMO, IPSMOYTOJIEHUK, KBAIPAT, TPANCIHST; OKPYXHOCTb,
KpYT, KacaTelbHas; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMU (DUTYpaMH; YMEHHE
pemaTh 3aJa4i, B TOM YHCIIE M3 MOBCEIHEBHOW JXWU3HH, HAa HAXOXICHHE
TCOMETPUYECKUX BEIMYMH C NMPUMEHEHHEM W3yYCHHBIX CBOWMCTB (UTYp U
(hakToB

10

YMenue omnepupoBaTh TOHATHUSAMHU: PaBEHCTBO (QUTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapalieIbHOCTh U MEPHEHAUKYIIPHOCTh MPSMBIX, Yroil
MEX 1y NPSAMbIMU, TEPIICHINKYIISP, HAKIIOHHAs, POeKIus, ojgodue duryp,
NOJ0OHBIE TPEYrOJbHUKH, CHUMMETPHUSI OTHOCUTENBHO TOYKH U IPSAMOIi;
YMEHHME pAaclo3HaBaTb pPAaBEHCTBO, CHUMMETpPHIO U Togobue ¢uryp,
napauieTbHOCTh U MEPIECHIUKYISIPHOCTh IPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue OnepUpOBaTh IMOHATUAMU: AJIMHA, PACCTOSAHHUEC, YTOJI (BeJ'II/I‘II/IHa
yria, CHHYC U KOCUHYC yTIJia TpeyTOJ'H:HI/IKa), monazb; YMCHHUEC OLICHUBATDH
pa3MEpPLI NPECIAMETOB U 00BEKTOB B OKpYyKaromeM MHUpE; YMCHUC ITPUMCHSATH
(I)OpMy.]'ILI NnepuMeTpa U mjiomaan MHOTOYT'OJIbHUKOB, JJIMHBI OKPYXXHOCTHU U
mjiomaan Kpyra, o0beMa MNpAMOYTOJIBHOTO IapaJuIeJICIuIieaa, YMCHHC
IMPUMCHATDH IPU3HAKU PABCHCTBA TPECYI'OJIBHUKOB, TCOPEMY O CYMMC YIJIOB
TPEYroJIbHUKA, TCOPEMY HI/I(baropa, TPUTOHOMCTPHUUCCKUE COOTHOIICHUA
JJIs1 BBIYUCIICHUA OJIUH, paCCTOHHHﬁ, ()1 ENEY

12

YmMmenue 1/13o6pa>1<aTL IIJIOCKHE (I)I/Il" YPEBL )51 nux KOM6I/IH2U_II/II/I,
OpOCTPaHCTBCHHLBIC (I)I/II“ypBI OT DPYKH, C IIOMOIIbIO qepTé)KHLIX




HHCTPYMCHTOB H 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAaHHIO

13

YMeHue onepupoBarTh NOHATUAMU: INPSMOYrOJIbHAs CUCTEMa KOOPAMHAT;
KOOpPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOpa Ha
YHUCIIO, CKaJAPHOE MPOM3BEICHHE BEKTOPOB;, YMEHHME MCIIOJIb30BaTh
BEKTOPHI U KOOPAMHATHI JUIS MPEACTABICHUS JAaHHBIX M PELICHMS 3a1ad, B
TOM YHCJIE U3 IPYTUX YUEOHBIX MIPEIMETOB U pPEaTbHOM KU3HU

14

YMeHue onepupoBaTh NOHATUSMHU: CTOJOMKOBBIE U KPYrOBbIE JUarpamMmbl,
TaOIHIIbI, cpeHee apudmMeTnieckoe, MeMana, HanboJIbIIee ¥ HauMEHbIIee
3HaueHus,  pa3Max  4YUCIOBOro  Habopa;  yMEHHE  W3BJIEKaTh,
HMHTEPIPETUPOBATh U MPeoOpa30oBbIBaTh UHPOPMAIIHIO, PEICTABIECHHYIO B
TabIuIAX U Ha JuarpaMmax, OTPa)Kalollyl0 CBOWCTBA U XapaKTEPUCTUKHU
peaIbHBIX MPOLIECCOB W SBJICHMM; yMEHHE pAacllO3HaBaTh N3MEHYMBbBIC
BEJIMYMHBI B OKPYXKAIOLIEM MHUPE

15

YMeHue omnepupoBaTh MOHSTUAMU: CIy4alHBIH ONBIT (CIoy4alHBIN
SKCIEPUMEHT),  JJIEMEHTapHO€  COObITUE  (DJIIEMEHTapHBIA  HCXO[)
CIIy4aifHOTO OTIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITHS;, YMEHHE
HaXOJUTh  BEPOATHOCTH  CIOy4alHBIX  COOBITMH B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHSIMM;, YMEHHUE pellaTh 3ajauu
METOJIOM OpPraHU30BaHHOIO Iepedopa M € MCIOJIB30BAaHHEM IpaBHIIa
YMHOXXEHUS; YMEHHE OLICHMBATh BEPOATHOCTH pEAIbHBIX COOBITHMH U
ABJICHUM, NMOHMMATh POJIb IPAKTHUYECKUA JOCTOBEPHBIX U MaJIOBEPOATHBIX
COOBITUI B OKpYXaloIleM MHUpPE U B JKU3HU; 3HAKOMCTBO C IOHATHEM
HE3aBUCUMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHUCET M €ro
POJIBIO B MAaCCOBBIX SIBJICHHUAX

16

YMeHne BbIOMpPATh MOJIXOIANINNA U3yYEHHBIM METOM JJI PEIICHUs 3aJayH,
MPUBOANTH TPHUMEPhl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpUpoje U
JKU3HHU, PacCIo3HaBaTh IPOSBJICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
OTIMCBIBATh OTJENIBbHBIC BBIJAIONIUECS PE3YNIbTAThl, IOJYYCHHBICE B XOJIE
pPa3BUTHSA MaTEMaTUKH KaK HAayKd, MPUBOJAUTH MPUMEPhl MAaTEMaTHUYECKUX
OTKPBITHHA U UX aBTOPOB B OTEYCCTBEHHON M BCEMUPHOU HCTOPHH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMeHT coAepKAHUSA
1 Yucna v BIYKCICHUS
1.1 Harypaneuble u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
12 OOBIKHOBEHHBIE M JIECSATHYHBIC IPOOH, TMPOLEHTHI, OCCKOHEYHBIC MEPHOANYCCKHE
apoou
1.3 PannonaneHblie yncna. ApudmMerndeckue onepanuy ¢ palMoOHaIbHBIMU YUCIIaMU
1.4 JeiicTButenbHble yncia. ApupMeTH4ecKre onepamnmuy ¢ AeUCTBUTEIbHBIMU YHCIaMU
15 HpI/I6J'H/DKéI-£HI)Ie BBIUMCIICHUS, TTPaBHUJIa OKPYTIICHHUS, IPUKUIKA U OIIEHKA pe3yabTara
BBIUMCIICHUH
2 AnreOpandecKue BRIPaKSHHS
2.1 BykBeHHbIe BbIpakeHUs! (BBIPAKEHHS C IEPEMEHHBIMH )
29 Crenens ¢ 1ensiM nokaszateneM. CTeNneHb ¢ palllOHaAbHBIM ToKa3aTeneM. CBoiCTBa
' CTeTNeHH
2.3 MHorouseHbI
2.4 Anrebpaunveckas 1po0b
95 ApubdmMeTnuecknii KOpeHb HaTypaJlbHOW cTeneHu. [leficTBUs ¢ apudMeTHUUYEeCKUMHU
' KOPHSIMHU HAaTypalbHOW CTENEHH
3 VYpaBHEHHs 1 HEPABCHCTBA
3.1 enpie u npoOHO-paroHaabHbIe ypaBHEeHUsI. CHCTEMBI M COBOKYITHOCTH YPaBHEHHM
3.9 Lensle u apoOHO-panmoHanmbHble HepaBeHCTBa. CHCTEMbl M COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemrenue TeKCcTOBBIX 3a1a4
4 UucnoBsie MOCIEA0BATEILHOCTH
4.1 [TocnenoBarenbsHOCTH, COCOOBI 33JaHUS [TOCIIEIOBATEILHOCTEN
4.2 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyria CI0KHBIX MPOIIEHTOB
5 OyHKIMU
Oyukuus, cnocodsl 3aaanus Gpynkuuu. 'paduk ynkunu. O61acTh onpeneneHus u
51 MHOecTBO 3HaueHui ¢ynkuuu. Hynu ¢ynkuuu. [IpoMexyTku 3HAKOMOCTOSHCTBA.
o IIpoMeXyTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl M MHUHUMYMbI (YHKIUH.
Haubounbiiee u HaumeHblee 3HaUeHUE (PYHKIUU HA TPOMEXYTKE
6 KoopanHaTsl Ha MpsIMOI U TUIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBOICTBa
7.2 Tpeyronsauk




7.3 MHOToyroJpHUKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenue reoMeTpuyecKuX BEITUYUH
7.6 BexTops! Ha mI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepositHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr
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