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cpeaHss o0Ieo0pazoBaTenbHas IIKoIa
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TIpoBepeno YTBEpKIAEHO
3am. aupekropa nmo YBP mpuka3zom Ne 100 - o
Cyxopykosa T.B. ot «28» aBrycra 2026 r.
«28» aBrycra 2026 . Jupekrtop VY3nses B.H.
PABOYASA ITPOTPAMMA

[Ipeamer (kypc) maTemaTuka (Ha oMY MO 00111€00pa30BaTeIbHON MPOrPaMME)
Kiacc 8-9

OO6miee KOJIMYECTBO YacoB Mo ydeOHoMmy riaHy 136 4. (mo 2 4. B HEJENo
(KOHTaKTHO).

Cocrasnena B COOTBETCTBUU c denepanbHON
paboueii IIPOrpaMMON [0 MAaTEeMaTHUKe.

V4eOHUKH:

1) Makapsrues F0.H., Munatox H.I'., Hemukos K.W. u npyrue; mox pea. TenskoBcKoro
C.A. Maremaruka. Anredpa: 8,9 kiacchbl: 0a30BbIi ypoBeHb. M31aTenbCTBO
«IIpocsemieHne».

2) Aranacsu JI.C., Byry3os B.®., Kagomies C.b. u np. Maremaruka. ['eomerpus: 7 - 9-
€ KJ1acchl: 0a30BbIN ypoBeHb. «M3narenbeTBo «IIpocBerieHne.
3) Maremaruka. BeposTHOCTh U craTHcTHKA. 7 — 9 Kiacchl. YUeOHHK B 2 4acTsX.

VYueOHUK A1 ydamuxcs 001meo0pa3oBaTeIbHBIX YUpekIeHn (0a30BbIi YPOBEHB )/
N.P. Beicoukui, U.B. Amenko, nox pexakuueit M.B. Amenko — M.: [Ipocsemienne

Paccmotpena na 3acenannn MO MaTeMaTU4E€CKOTO [IUKIIA
[Tpotokon Nel ot «28» aBrycra 2026r.

PykoBoautens MO  I'peuymkuna O.M.
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INOACHUTEJIBHASA 3AIIMCKA

Kypc marematuku B 8-9 kmaccax Bkirouaer B cebst anreOpy (1 wac B
Heneno), reomerputo (0,5 yacoB B Heneno) M BEpOSATHOCTh M cratuctuky (0,5
4acoB B HEJIEIIIO).

AJiredpa sBisercs OIHUM W3 OINOPHBIX KypPCOB OCHOBHOTO OOILIETro
oOpa3oBaHMs: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHUIUINH, KaK €CTE€CTBEHHO-
HAayyHOro, TaK W TyMAaHUTAPHOTO LUKIOB, €€ OCBOEHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B TOBCEAHEBHOM *U3HU. Pa3BuTne y o0yuarommxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aureOpandecKux
abcTpakiuii, cnoco0e OTpaKeHHUsI MaTEMAaTUYECKON HAyKOM SIBICHUI U MPOIECCOB
B NpPUPOJE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOEIMPOBAHHUS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX AJIsl aalTalliid B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSI M BBIBOABI,
dopMynupoBath yrBepkAeHHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYJaroIIMXCsA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PAacCyXJeHUs, 0000IIeHIe 1 KOHKPETU3AIHIO0, a0CTparupoBaHue u
anajgoruto. OOyueHwe  anreOpe  MOpEANojaraeT  3HAYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aja4 ABJSETCs peanu3aleil JesTeIbHOCTHOIO IPUHLIKIIA O0yUeHUsI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01ero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUM: «Yucaa v BBIYMCICHUS Y, «ANreOpandecKkie BhIpaKEHUs», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas u3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUH pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3YUEHUsI Kypca, B3aUMOCHCTBYS €
JpYTUMHU €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydarolumcs
MIPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, NPEICTaBICHHbIE BO BCEX OCHOBHBIX pasjenax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJECHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Auredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM st
JAIBHEUIIIETO M3yYeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIIMXCS
JIOTUYECKOI0 MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BAThCS aIrOpUTMaMU, a



TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMM M HPPALUOHAIBHBIMHM YHCIaMH, (HOPMHPOBAHHEM
NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOM
JVMHUHA OTHECEHO K CpeHeMYy o01ieMy 00pa3oBaHHIo.

CopnepxaHue AByX aireOpandeckux JMHUM — «AnreOpanuecKkue BhIpaKECHUS
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUArOIIMXCS
MaTEeMaTHYeCKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHus y4yeOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHaIbHBIX BhIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HaUYCHHE MAaTEMaTHUKU Kak
A3bIKa JUI TOCTPOCHHSI MAaTEMaTHYECKUX MOJIEIEH, OIMCAHMS MPOLECCOB M
ABJICHMA peanpHOro Mupa. B 3agaunm oOyueHus anreOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YACTHOCTH, JJIsi OCBOGHHMS Kypca HH(GOPMAaTUKU, M OBJIAJICHHUE HaBbIKaMU
NEeAyKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBaHne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUS, CHOCOOHOCTEHN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEHMIEH MaTeMaTHYECKON MOJIENH
JUIsL OTIMCAHUSI M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUHN B MPUPOJIE
u obmectBe. M3yueHne marepuana CHOCOOCTBYET pPa3BUTHIO Y OO0yYaromuxcs
YMEHUS UCTIOIb30BATh PA3JIMYHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMYy maHy B 7-9 kjaccax wu3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpPKaHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPAaBHEHHUS U
HEpaBEHCTBA», «DYHKLIMM.



COJAEP)KAHUE OBYYEHUA

8 KUIACC

Yuciaa v BBIYMCICHUA

KBagparHeiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAIBHOM YHCIE.
Jecsatnunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaKECHUN
Y BBIUHCJIEHUSM. J|eiCTBUTEIIBHBIE YUCTIA.

CremneHb ¢ LEIbIM IMOKa3aTeNeM U €€ cBoricTBa. CTaHIapTHAS 3aMKCh YNCTA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBagmpaTHblil  TpEXuieH, pa3loKEHHE KBAaJPaTHOIO TPEXWIEHA HaA
MHOHUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, [ICJICHUE alreOpandeckux ApoOeH.
PanonanbHbIe BRIpAKEHUS U UX MPpeoOpa3oBaHUE.

YpaBHeHNS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJIPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIBHBIC YPABHEHHUS.

['padrueckas uuTEpnpeTans ypaBHEHUN C IBYMs MEPEMEHHBIMU U CUCTEM
JVMHEVMHBIX YPAaBHEHUW C JABYMs NE€pEMEHHBIMHU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO € OHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHON IEPEMEHHOM!.

DOyHKUIMHA

[Tonstue @ynkmuu. OOnaCTh OMpeAeNeHus W MHOXECTBO 3HAYCHHM
¢dbynkuun. CiocoOsl 3a1anus PyHKIUH.

I'padpux ¢ynkumuu. Yrenune coiicTB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIINUX pPeabHbIE MPOIECCHI.

@DyHKIMU, OMUCHIBAIONIME TPSIMYI0 U OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, ¥ = X3, y = VX, y=|x|. [paduaeckoe
pEILICHUE YPAaBHEHUN U CUCTEM YPABHECHUMU.

9 KIIACC

Yucaa v BLIYUCICHUSA



PanronanbHble 4yMcla, UppaldOHAIbHbIE YKCIIa, KOHEYHbIE U O€CKOHEUYHBIE
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIBHBIC YK CIIA
KaKk OECKOHEUYHbIE JecATUYHBbIC IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHME [JICWCTBUTEIBHBIX YHCEN, apU(PMETHYCCKUE JEHCTBHUS C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIET0 MHpA, JUIMTEIBHOCTh IPOIIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubmmkénHoe 3HAYCHNE BEIIMYNHBI, TOYHOCTh NpHOImKeHus. OKpyTrieHue
yucen. [Ipuknaka v olieHKa pe3yabTaToOB BHIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHHM, CBOASIIMXCA K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEU M YETBEPTOM
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajlay
anredpandyeckKuM METOJIOM.

VYpaBHeHHE ¢ AByMs MEPEMEHHBIMU U €ro Trpaduk. PemieHue cucrem AByX
JIMHEWHBIX YPABHEHHU C IBYMS IIEPEMEHHBIMU. PelieHne cucrteM IByX ypaBHEHH,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padrueckass wHTEepmpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMM.

DyHKUIMHA

KBaaparuunas ¢ynkuus, e€ rpaduk u cBoicta. [lapabona, KoopauHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MTAPaAOOJIBI.

I'padukn byrxmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X|, u ux
CBOWCTBA.

Yuci0BbIE MOCICI0BATEILHOCTH U MPOrPecCum

[loHATHE YHMCIIOBOM TMOCIEAOBATEIBHOCTU. 3alaHUE TIOCJIEI0BATEIIbBHOCTH
peKyppeHTHO# dhopmMyoi u HopmyIoi N-ro YieHa.

Apudmernueckas U reoMeTrpuieckas mnporpeccur. DopMmynbl N-ro YieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N3o0paxkeHne ujieHOB apuMETHUYECKOH M TIeOMETPUUYECKOM MPOTrpeccHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M SKCIIOHEHUMAIBHBIN POCT.
CioHbIE NPOLIECHTBHI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMpPEJICTABICHUEM O MAaTEeMaTUYECKUMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUYECKUX TPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHUHM BCEHM JKU3HU MJIs yCHEIIHOW TpodeccruoHambHON
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOILMOHAJIBHOMY M  OJCTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MIPUPOJIBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUIIMMU HAaBBbIKAMU HCCIIEIOBATEIbCKON
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOrO  00pa3a JKW3HH  (3J0pOBOEC  IHUTAHHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMaTUYECKUX 3HAHWM JJIsl PEUICHUs 3a/1a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIel cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OLCHKH WX BO3MOXHBIX MOCJECICTBUM JJI1 OKPYXKAIOWIEH CPENbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHAKINMMCSH YCJOBHAM COLMAJBLHON M NMPHUPOAHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 OIbITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble JJornueckue aAelcTBUA:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE PU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUH MEXIy MOHATHAMH, (POPMYIHPOBATH
ONpENeNeHUs]  TMOHATUW, YCTAaHABIMBATh  CYIIECTBEHHBIM  MpPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3oOBBIBATh  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M oOIIue,
YCIIOBHBIE;



BBISIBJIATH ~ MAaTEMAaTHMYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEpPHOCTEM |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;
paz0OupaTh 10Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIpSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKAa3aTelIbCTBA
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIMIO, TPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHSI;
BBIOMpATh Croco0 perieHus yuyeOHoW 3amauu (CpaBHUBATH HECKOJIBKO
BApUMAHTOB pelIeHUs, BBIOUpATh Hauboiee MOAXOAAINIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

HCIIOJIB30BaTh BOIPOCHI KaK HCCIICIOBATEIbCKUM MHCTPYMEHT IO3HAHUS,
dbopMyIHpOBaTh BOIMPOCH], (HHUKCUPYIOIIUE IPOTHBOPEUHE, IIpodJeMy,
CaMOCTOSITeJIbHO yCTaHABIIMBaTh HCKOMOE M JaHHOE, (OpMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHy HECJIOKHBIN
DKCTIICPUMEHT,  HEOOJIbIIOE  MCCJIACAOBAHHE IO  YCTAHOBJICHHIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIABUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOUYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a4a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABICHUS,

BbIOMpaTh (opMy TMpeACTaBiIeHUS HHPOpMALMM M WILIIOCTPUPOBATH
perraemMbie 3aJadyd  CX€MaMH, JuarpaMMaMH, WHOW Tpapukodl u uxX
KOMOMHAIUSIMHU;

OLICHMBAaTh HAAEKHOCTh MH(OOpPMALMU MO KPUTEPUAM, MPEAJIOKEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



BOCTIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMHU M IETSIMU OOIICHHUS, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, aBaTh MOSCHEHUS IO
XOJly peleHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCYKIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY O0CYK/IaeMON TEMBI,
po0JIeMBbI, perraeMoi 3a/1auu, BHICKAa3bIBaTh HJICH, HAIlCICHHBIC HA MIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXKIEHHUS C CYXKICHUSMHU JIPYTUX
YYaCTHUKOB JHaiora, OOHApPY)KWBAaTh Pa3IMunie W CXOJCTBO ITO3HIIHH, B
KOPpEeKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTABIATh  pPE3yJbTaThl  pPEIMICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBaHUSI,  TPOEKTa,  CaMOCTOATENIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3aJ1a4 NPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUAIYyAIbHOH paOOThl TIPH PEIMIeHWH YYeOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATh 11€Ib COBMECTHOM NEATEIbHOCTH, IJIAHUPOBATh OPraHU3aAINIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
00CyXaTh TIPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPyNMoBbIX (opmax pabotsl (oOCyxaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI M JIpyTW€), BBIMOJHATH CBOKO YacTh
paboTHI U KOOPJIMHUPOBATH CBOM JCHCTBUS C APYTMMHU WICHAMHA KOMaH]IbI,
OIICHMBATh KAa4YeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH, AITOPUTM PEIIECHUS 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHHs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTb U KOPPEKTUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAJE€Th CIOCO0aAMU  CaMONPOBEPKH, CAMOKOHTPOJIA IMpolecca H
pe3ysibTaTa pelieHus MaTeEMaTHYECKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IIPU PELICHUU
3a7a4i, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIbHOCTH MOCTABICHHOW LIEIIH
U YCIIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHKECHUS WJIM HEIOCTUKEHUSI LIEIIU,
HAXOJIUTh OIMHMOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K kxoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIECAYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BIYMCICHUA

Hcnonp30BaTh HaydaJdbHbBIE IMPEACTABICHHUS O MHOKECTBE IEHCTBUTEIBHBIX
Yyucel JJisl CPaBHEHUS, OKPYTJICHUSI U BBIYUCIICHUH, U300pakaTh JACHCTBUTEIIbHBIC
YHCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[IpumensaTy moHATHE apUPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIE KOPHM, UCIIOJIb3Ysl MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKECHUM, COJEPKAIIMX KBAJpaTHbIe KOPHU, HCHOIB3YS
CBOMCTBA KOPHEMN.

Hcnonb30BaTh 3amucy OOJIBIIMX W MAJIBIX YHCENI C MOMOIIBIO JIECATUYHBIX
npobeit u creneHeit uucia 10.

AaredpanvyecKue BbIPpAKEHUSA

[IpuMeHATP NOHATHE CTENEHW C LEeIbIM II0KA3aTelieM, BBIIOJHATH
npeoOpa3oBaHus BbIPAXKEHUI, COAEPKAIUX CTEIIEHH C LIETBIM MOKa3aTeIeM.

BBINONHATH TOXIECTBEHHBIE MPEOOPa30BAHUSI PALMOHAIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBUJI ACHCTBUIN HaJ MHOTOUYJICHAMH U alreOpandecKuMu JApoOsiMHU.

PacknanpiBaTh KBapaTHbIN TPEXUJIIECH HA MHOXKUTEIU.

[IpuMeHsTh peoOpa30BaHUs BHIPAKESHUM JJISI PEIICHUST PAa3IMYHBIX 3a7a4 U3
MAaTEMATUKH, CMEKHBIX MTPEJIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pewiats NMHENHBIE, KBaJpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM T'paUUeCKUX MpeACTaBIeHU (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJbKO, U
npoyee).

[lepexoauTts OT cioBecHOW (GOPMYIMPOBKH 3amauu K €€ anrebpandeckoi
MOJIEIA C TIOMOIIBKD COCTABJICHUSI YPABHECHHUSI WM CHUCTEMbl YpaBHEHUM,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4H MOJYYEHHbBIA PE3yJIbTAaT.

[IpuMeEHATP CBOWMCTBA YHCJOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M UX CUCTEMBI, JAaBaTh
rpauyuecKyo WUTIOCTPALIMI0 MHOXKECTBA PpELIEHUWH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIMHA

[TornmaTe ¥ WCMONB30BaTh (DYHKIIMOHAIBHBIE TIOHSITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIUH TIO0 3HAYEHUIO
aprymeHTa, OrpeaeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.



CtpouTts rpaduKu 3MeMEHTApHBIX PYHKIMNA BUA:

y = kix, y = x2, y = X3,y = |x|, y = VX, OIHCBIBAaTh CBOWCTBA YHCIOBON
dbyukiuu 1o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJIYYUT CIIEAYIOIINE
MpPEAMETHBIC PE3YIbTATHI:

Yuciaa v BBIYMCICHUA

CpaBHUBATH U YIIOPSAAOYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BoInonHATh  apupMeTHYeCKUe JEeUCTBUS € palMOHAIBHBIMU YHCIIAMH,
codeTass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBINOJHITH BBIUMCICHUS C
UppalMoHaIbHBIMU YUCIaMHU.

HaxoauTe 3HaueHUsT CTENEHEW C LEJBIMA [OKa3aTeJsIMU U KOPHE,
BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKECHUI.

OKpyrJisiTh  TEUCTBUTEIBHBIC YHWCJA, BBIMOJHATh MPUKUAKY pe3yJbTara
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHNs U HEPABEHCTBA

Pewmiats JMHEHBIE WM KBaJApPATHBIE YPAaBHEHUS, YPABHEHHUS, CBOISAIIMECS K
HUM, TIPOCTENIIINE APOOHO-pAIIMOHANIBHBIEC YPABHEHHS.

Pemate cucrtemsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBbI IBYX YPaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISETCS JTUHCUHBIM.

Pemarp TekcTOBBIE 3alauM  aireOpauvyeckuM CIOcOOOM ¢ MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUN C JBYMSI IEPEMEHHBIMHU.

[IpoBOaNTE MPOCTEUIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM T'paUUYECKUX MpeACTaBIeHUM (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WJIM CHUCTEMa YpAaBHEHUM pEUIECHUs, €CIM HMEET, TO CKOJbKO, H
npoyee).

PemaTte nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300paXkaTh
pElIeHre HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alUCBHIBATh PEIICHHUE C MOMOIIbIO
CUMBOJIOB.

Pemiath  cucTemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJTIOYAIONINE KBAJpPAaTHOE HEPABEHCTBO, W300pa)kaTh PEIICHHE CHCTEMBI
HEPABEHCTB Ha YUCIIOBOM MPSMOM, 3aMUCHIBATh PEUIEHUE C TIOMOIILI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PEILICHUN PA3IUYHbBIX 3a7a4.

DyHKIMHA

Pacno3naBaTh (PyHKIMM U3Y4eHHBIX BHJOB. IloKa3piBaThb CXEMaTHYECKU

pacIoyioKeHUe Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB GpyHkuui Buma: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucHMOCTH OT

3HaYE€HUU KOA(DPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.



Crpouth U H300paXkaTh CXEMATUYECKU IpaUKU KBaJIpaTUYHBIX (DYHKLUH,
OIKCHIBaTh CBOMCTBA KBAaIpaTUUHBIX (YHKIUI 10 UX rpadukam.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 110 (HopMyIie, MPUBOIUTE IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

Pacno3sHaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCUU IPU
Pa3HbIX COCO0aX 3aaHMsl.

BBINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyn N-ro  4jeHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPIAWHATHOU
IIJIOCKOCTH.

Pemate 3amauM, CBA3aHHBIE C YHUCIOBBIMH IIOCJIENOBATEIBHOCTSIMU, B TOM
YHUCJIE 33/1a4U U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJISATOPA, HU(POBBIX
TEXHOJIOTHUH).






TEMATHYECKOE INTAHUPOAHUE
8 KUIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne ni/m Konrpoabnbsie IIpakruuyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
q .K
1 HCIa 1 BRITHCTICHIT. RBAIPATHRIC 5 https://m.edsoo.ru/ORMAGNHCK
KOpHU
Y .C
2 M 1 BLIHCICHITL LTCHCHb © 3 https://m.edsoo.ru/Q7A3CXOIL
LEIBIM OKa3aTelIeEM
Anred .
3 re pamqeucxn? BRIPAKCHITT 1 https://m.eds00.ru/GB7K30KCG
KBanpaTHbiii TpEéxwieH
Anre6 .
4 /ITCOPAMHICCKHE BHIPWKCHIA 5 https://m.edsoo.ru/Y683RP1V9
Anrebpanueckast 1poOb
Yy .
5 PABHCHILT H HEPABEHCTBA 5 https://m.edsoo.ru/UDKT3SX0P
KBaapatHble ypaBHEHHs
6 yPaBHeHHf{ H HEpaBeHCTBa. CHCTEMSI 6 https://m.eds00.ru/1ICOH5LYTW
YpaBHEHUU
N .
7 PABHEHILT H HEPABeHCTBa 4 https://m.edsoo.ru/5DGS10004
HepasencrBa
Oyakuuu. OCHOBHbBIE TOHATUS 1 https://m.eds00.ru/30QTSJORU
9 Oynkiuu. Yncnoseie GyHKIMA 3 https://m.edsoo.ru/B2NFZC7XH
10 [ToBTOpeHue u 060061IeHNE 1 1 https://m.edso00.ru/SQCV6UFOT
OBIIEE KOJIMYECTBO YACOB I10 34 1 0
ITPOI'PAMME



https://m.edsoo.ru/0RMAGNHCK
https://m.edsoo.ru/Q7A3CXOIL
https://m.edsoo.ru/GB7K3OKCG
https://m.edsoo.ru/Y683RP1V9
https://m.edsoo.ru/UDKT3SX0P
https://m.edsoo.ru/1C0H5LYTW
https://m.edsoo.ru/5DGS10O04
https://m.edsoo.ru/3OQTSJORU
https://m.edsoo.ru/B2NFZC7XH
https://m.edsoo.ru/SQCV6UFOT

9 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIE (LM (pPOBbLIE)
Konrpoabnsie IIpakruyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoTshI
1 Yucna v BeluuciieHus. JleCTBUTENbHBIE 3 https://m.edsoo.ru/E9QI7TONTB
yucia
v .Y
2 paB?eHm " Hepais PHOTBA. o PaBHO © 5 1 https://m.edsoo.ru/LLGLQKIU2
OJIHOI TepeMeHHON
VYpasne epa .C
3 PABHCHI H HEPARCHETRA. LHCTEMET 4 https://m.edso0.r/UTNAJAKLP
ypaBHEHUU
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 1 https://m.edsoo.ru/ZFUMLNDJK
5 OyHKIHIH https://m.edsoo.ru/SYHPVCOAU
6 YucioBble MIOCIIEN0BATEILHOCTH 1 https://m.edsoo0.ru/LT2RT120J
IT , 0000 ,
7 OBTOPEHHE, 000 meHI:Ie 3 1 https://m.edsoo.ru/YMZ3IOUNQ
cucTeMaTtu3anus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 34 4 0

[NPOTPAMME



https://m.edsoo.ru/E9QJ7QNTB
https://m.edsoo.ru/LLGLQKIU2
https://m.edsoo.ru/UTNAJAKLP
https://m.edsoo.ru/ZFUMLNDJK
https://m.edsoo.ru/SYHPVCOAU
https://m.edsoo.ru/LT2RT120J
https://m.edsoo.ru/YMZ3IOUNQ




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoanyecTBO 4acoB
Nen/m | Tema ypoka Kourponbubie  I[IpakTuyeckue Aara UICKTPOHNEIE HPPOBLIE
Bcero u3ydeHusi oOpa3zoBaTeSibHBIE peCcypcChl
padoThI padoTshI
1 KBagparHblil KOpEeHb U3 YUCIIa 1 https://m.eds00.ru/3PYSJ3U86
JlelicTBUTEIIbHBIC YHCIIA
2 CpaBHeHME TCHUCTBUTEIBHBIX 1 https://m.edso0.ru/J5VG5LR7S
quCell
3 ApudmeTiecKuii KBaIpaTHbIi 1 https://m.edsoo.ru/VAEN1S6V1
KOpEHb
4 VYpaBHeHue Buaa x* = a 1 https://m.edso0.ru/3JYROJY XS
[Ipeobpa3oBaHre YHCTOBBIX
5 BBIPAXXEHUI, COAEPIKALUX 1 https://m.edso0.ru/6301JGP3Z
KBaJIpaTHbIE KOPHU
6 Crelensb ¢ HeabIM IMoKa3aTelIeM 1 https://m.edso0.ru/SEJEHTO1I
CrangapTHas 3aluch 4Yncia.
Pa3meps 06beKTOB
OKpY>KaroIero Mupa (0T
7 3JIEMEHTAPHBIX YACTHII JI0 1 https://m.edsoo.ru/8LR8SF4V6
KOCMHYECKHX 00BEKTOB),
JUTUTEIHHOCTH TIPOIIECCOB B
OKpYKaroIleM MUupe
8 (-BOHCTBA CTETICHH C CITEIM 1 https://m.edso0.ru/73DCZHCDB
ToKa3aTeyieM
9 Kpazpatibii TpEx-1eH. 1 https://m.edsoo.ru/MVIOBFQW90

Paznoxxenue kBapaTHOTO



https://m.edsoo.ru/3PYSJ3U86
https://m.edsoo.ru/J5VG5LR7S
https://m.edsoo.ru/VAEN1S6V1
https://m.edsoo.ru/3JYROJYXS
https://m.edsoo.ru/630IJGP3Z
https://m.edsoo.ru/SEJEHT01I
https://m.edsoo.ru/8LR8SF4V6
https://m.edsoo.ru/73DCZHCDB
https://m.edsoo.ru/WIOBFQW90

TPEXUIEHA HA MHOXKUTEIIN

10 Anrebpandeckas 1po0b https://m.edso0.ru/0BCM3MZ4J
11 Ocrogrioe CROHCTEO https://m.eds00.ru/XNOZ18EQC
anredpanvecKou 1poou.
12 Coxkpatenue apobeit
CroxeHue, BBIYATAHHE,
13 YMHOXEHHE U JIeJICHNE https://m.edso0.ru/QI91ZWRG1
anredpandecKux apooeit
[IpeoOpa3oBaHue BEIpAXKCHUH,
14 coJiepKallux ajareopanvyecKue https://m.edsoo.ru/YVNZKPKG65
npobu
15 KBagparnoe ypaBHeHHE https://m.edso0.ru/W3XOESWYD
16 Teopema Buera https://m.eds00.ru/718UOFTGX
17 Hpocreiituie 1podHo- https://m.edsoo.ru/DOANX92R9
panroHaIbHbIE YpaBHEHUS
Perienue TeKCTOBBIX 3a/1a4 C
18 MTOMOIIBIO KBaJIPATHBIX https://m.edso0.ru/N1TRKZ3ZZ
YpaBHEHUU
JInHeliHOE ypaBHEHME C 1BYMs
19 HCPEMCHHBIMIL, CTO rpagHK, . https://m.eds00.ru/JJIGV8LWVD
MIpUMEpPHI PEIICHUs YpaBHEHUN
B I[EJTBIX YHCIIaX
Pemienue cuctem aByx
20 JUHENHBIX YPAaBHEHUH C IBYMs https://m.edsoo.ru/XSG1574KE
NIEPEMEHHBIMU
[Ipumeps! penieHus cucrteM
21 HEJIMHEWHBIX YPaBHEHUH C https://m.edsoo.ru/1LF10LRD4

ABYMA ICPCMCHHBIMHA



https://m.edsoo.ru/0BCM3MZ4J
https://m.edsoo.ru/XNOZ18EQC
https://m.edsoo.ru/QI91ZWRG1
https://m.edsoo.ru/YVNZKPK65
https://m.edsoo.ru/W3XOE8WYD
https://m.edsoo.ru/7I8UOFTGX
https://m.edsoo.ru/D0ANX92R9
https://m.edsoo.ru/N1TRKZ3ZZ
https://m.edsoo.ru/JJGV8LWVD
https://m.edsoo.ru/XSG1574KE
https://m.edsoo.ru/1LF1OLRD4

I'paduueckas MHTEpIIpETAIIS
YpaBHEHUS C IByMs

22 MePEMEHHBIMHU U CUCTEM https://m.edso0.ru/DS5S8RT59
JIMHEHHBIX YPAaBHEHUM C IBYMSI
MepeMEHHBIMHU
P

23 CHICHHC TERCTOBBIX 3a/a1 € https://m.eds00.ru/\VPI4HAT GO
ITOMOIIIbIO CUCTEM ypaBHEHHI
P

24 CHICHHE TEKCTOBbIX 3181 Cv https://m.edso0.ru/AITXPT3M9G
MTOMOIIIBIO0 CUCTEM YPABHCHHIMA
P

25 CILICHHE TEKCTOBRIX 3331 C“ https://m.edsoo.ru/ABQITT507
MTOMOIIBIO CUCTEM YPaBHEHHIA
q

26 HICHIOBLIE HEPABCHETRA 11X https://m.edso0.ru/MBZB81JYX
CBOMCTBa
u N

27 epaBeHCTBVO ¢ oAHon https://m.edsoo.ru/W9WYFQHGH
MePEeMEHHOMN
JInHEeNHbIE HEPABEHCTBA C

28 OJIHOW NIEPEMEHHOM U UX https://m.edsoo.ru/PHEW5XUM9
pelieHue
CucreMsl TUHEHHBIX

29 HEPaBEHCTB C OAHOU https://m.edso0o.ru/JVXV93HQ7
MEPEeMEHHON U UX pelIeHHe

30 [MonsaTne GpyHKIINN https://m.edsoo.ru/M7USFIZBE

31 I'unepOona https://m.edso0.ru/T13T3AC5W

32 I'paduk pynkuuu y = x? https://m.eds00.ru/K9ZLQ2XZ8
Oyukmmm Yy =X2, y = X3,y = VX,

33 y = Ix|; rpaguieckoe petere https://m.eds00.ru/ZTLIL5SEU7

YpPaBHEHUUN U CUCTEM
YpaBHEHUU



https://m.edsoo.ru/DS5S8RT59
https://m.edsoo.ru/VPI4HATG0
https://m.edsoo.ru/1TXPT3M9G
https://m.edsoo.ru/ABQITT5O7
https://m.edsoo.ru/MBZB81JYX
https://m.edsoo.ru/W9WYFQHGH
https://m.edsoo.ru/PHEW5XUM9
https://m.edsoo.ru/JVXV93HQ7
https://m.edsoo.ru/M7USFIZBE
https://m.edsoo.ru/T13T3AC5W
https://m.edsoo.ru/K9ZLQ2XZ8
https://m.edsoo.ru/ZTL9L5EU7

[ToBTOpEHNE OCHOBHBIX

34 MOHSATHUN U METOJIOB KypCOB 7 U 1 https://m.edsoo.ru/EV544RI50Q
8 K1accoB, 0000IIeHNE 3HAHMI
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/EV544RI5Q

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

PamnmonansHabIe yncna,
UppalMOHAJIbHBIE YHCIIA,
KOHEYHbIE U OECKOHEUHBIE
JECSITUUHBIE IpOOU

https://m.edso0.ru/XMSH0621G

MHOX€ECTBO 1€MCTBUTENBHBIX
4yCell; IeUCTBUTENBHBIC YUCIIA
KaK OECKOHEYHBIE JIeCATUIHbIC
npobu

[TpubmmxéHHOE 3HaUEHNE
BEJIMYMHBI, TOUHOCTD
npubmkenus. OKpyrieHue
qucen

JInneiinoe ypaBHeHue. Pemenue

YpaBHEHUH, CBOISALINXCS K
JIMHEUHBIM

KBaznpaTtHOe ypaBHEHUE.
Pewienue ypaBHeHui,
CBOJSAIIMXCS K KBaJPaTHBIM

https://m.edsoo0.ru/BQOLSTKWEF

https://m.edsoo.ru/WKUW3QKEX

https://m.edsoo.ru/DK66HRF7A

https://m.edsoo.ru/MPKRBOOMI

bukBapaTHbie ypaBHEHUS

Pemienne TekcTOBBIX 3a1a4
aJir e6paI/I‘{CCKI/IM METOJO0M

KonTtponbHas pabora o Teme
"VpaBHEHHUs ¢ OTHOM

https://m.edsoo.ru/QXCIFFE10

https://m.edsoo.ru/HCIMPNWRI

https://m.edso0.ru/ATI8JD5TM



https://m.edsoo.ru/XMSH0621G
https://m.edsoo.ru/BQ0LSTKWF
https://m.edsoo.ru/WKUW3QKEX
https://m.edsoo.ru/DK66HRF7A
https://m.edsoo.ru/MPKRB0OMI
https://m.edsoo.ru/QXCIFFE10
https://m.edsoo.ru/HCIMPNWRI
https://m.edsoo.ru/ATI8JD5TM

epeMeHHOI"

10

VYpaBHeHue ¢ 1ByMst
NEPEMEHHBIMH U €T0 rpaduk

CucremMa JIByX JTUHEUHBIX
YpaBHEHUH C ABYMsI
MIEPEMEHHBIMU U €€ pelieHne

https://m.edsoo.ru/JHZMQ4PTA

https://m.edso0.ru/63N1UYVBI

11

Pewenne cucreM nByx
YPaBHEHUH, OJIHO U3 KOTOPBIX
JUHENHOE, a Ipyroe — BTOPOU
CTENEHU

https://m.edsoo.ru/6KM1CHULC

12

I'paduueckas nHTEpIIpETAIIUSI
CHCTEMBI ypaBHEHUH C IByMS
nepeMEeHHBIMH

https://m.edsoo.ru/MAT4BIOAV

13

14

HucnoBsle HEPABEHCTBA U UX
CBOMCTBA

JInHeliHbIC HEPABEHCTBA C OJJHON
MIEPEMEHHOMN U UX PEILECHUE

https://m.edsoo.ru/P6 Y9WW28A

https://m.edsoo.ru/CP52RS87K

15

CucreMbl TUHEIHBIX HEPABEHCTB
C OJIHOM IIEPEMEHHOMN U UX
peleHue

https://m.edso0.ru/W8377RGLW

16

CucTtembl TUHEHHBIX HEPABEHCTB
C OJIHOM EPEMEHHOM B UX
perieHue

https://m.edsoo.ru/ROT5PDELY

17

18

KBanparHbie HepaBeHCTBA U UX
penieHue

KBanparHbie HepaBeHCTBA U UX
perieHne

https://m.edsoo.ru/4FGR6IKIR

https://m.edsoo.ru/INLE13GIW

19

['paduaeckas maTEepIpeTanys

https://m.edsoo0.ru/GAC11N8NL



https://m.edsoo.ru/JHZMQ4PTA
https://m.edsoo.ru/63N1UYVBI
https://m.edsoo.ru/6KM1CHULC
https://m.edsoo.ru/MAT4BIOAV
https://m.edsoo.ru/P6Y9WW28A
https://m.edsoo.ru/CP52RS87K
https://m.edsoo.ru/W8377RGLW
https://m.edsoo.ru/R0T5PDELY
https://m.edsoo.ru/4FGR6IKIR
https://m.edsoo.ru/INLE13GIW
https://m.edsoo.ru/GAC11N8NL

HCPAaBCHCTB U CUCTEM
HEPABCHCTB C IBYMs
NEPEMECHHBIMU

KonTtponbHast pabora o Teme

20 " " https://m.eds00.ru/OK35FY66P
HepasencrBa

K N

21 BaﬂpaTmHa}f ymxus, o8 https://m.edso0.ru/S147BCQ0Z
rpaduK ¥ CBOMCTBA
[Tapabosa, KOOPAUHATHI

22 BEPIIMHBI ITapadoJIbl, OCh https://m.edsoo.ru/KQINUK804
CUMMETPHUH TapadoJIbI
[Tapabomna, KOOpAUHATHI

23 BEPIINHBI 1apadoJIbl, OCh https://m.edsoo.ru/PMX9EGO0I14
CUMMETPHUH TapadoJIbI
[Tapabomna, KOOpAUHATHI

24 BEpILKHBI 1apadoibl, OCh
CUMMETPUU NapaboJIbl
I : y=k =

25 paduiu pymkupit: y = kx, y https://m.eds00.ru/Q0GB9DSBM
kx + b, y=k/x, y=x3, y=vX, y=|X|
I i: y=k =

26 padpuict QYHKLIH: y =kx, y https://m.edsoo.ru/DCKOEAVOT
kx + b, y=k/x, y=x3, y=vX, y=|X|
H .

27 OFPTHE THCIOBOH https://m.eds00.ru/GZQK36ZHN
MOCJIEI0BATEILHOCTH
A

28 pumeticckas https://m.eds00.ru/S1LIPBLLF
reoMeTpHruecKas Mporpeccun
@opMysl N-TO YIeHa

29 apuueTHICcKoi 1 https://m.edso0.ru/8T6SBEWFD

F€OMETPUYECKON ITPOrPECCU,
CYMMBI IIEPBBIX N YICHOB



https://m.edsoo.ru/OK35FY66P
https://m.edsoo.ru/S147BCQ0Z
https://m.edsoo.ru/KQ9NUK8O4
https://m.edsoo.ru/PMX9EG0I4
https://m.edsoo.ru/Q0GB9DSBM
https://m.edsoo.ru/DCK0EAV0T
https://m.edsoo.ru/GZQK36ZHN
https://m.edsoo.ru/S1LIPB1LF
https://m.edsoo.ru/8T6SBEWFD

30

CrokHbI€ NTPOLIEHTHI

https://m.edsoo.ru/RZA3CVWOK

31

32

33

34

KoHnTtponbHas pabota 1o teme
"YucioBeIe
IIOCJIEA0BATEILHOCTH "

[ToBTOpEeHME, 0000IICHUE U
cHCTEMaTH3aIMsl 3HAHMIA.
OYHKIMH: TOCTPOCHHE,
CBOMCTBA M3YYCHHBIX (PYHKIIHIA
IToBTOpEHHE, 0000IICHUE 1
CcHCTEMaTH3aIMs 3HAHWA.
I'padmyeckoe perieHue
YPaBHEHHI U UX CUCTEM

HToroBast KOHTpoJIbHAs paboTa

https://m.edsoo.ru/B7XTGB8CZ

https://m.edsoo.ru/6H8HXX0Z3

https://m.eds00.ru/65GS2YW62

https://m.edsoo.ru/UXA4QSFSO

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34



https://m.edsoo.ru/RZA3CVWOK
https://m.edsoo.ru/B7XTGB8CZ
https://m.edsoo.ru/6H8HXX0Z3
https://m.edsoo.ru/65GS2YW62
https://m.edsoo.ru/UXA4QSFSO




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

8 KUIACC
Kon .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBEPSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 Hucna 1 BBIYUCICHUS
Wcnonp3oBaTh  HayalibHble  MPEACTABIEHUS O  MHOYKECTBE
11 JEHCTBUTENBHBIX YUCEJN JJIsl CPAaBHEHMS, OKPYIJIEHUS U BBIYMCIICHUH,
' n300pakaTh JEHCTBUTENBHBIC YHCIIA TOYKAMH Ha KOOPJMHATHOU
MpSMOit
[IpuMeHsATH MOHATHE  APUPMETUYECKOTO  KBAJAPATHOTO  KOPHS,
19 HaXOJIUTh KBaJpAaTHbIE KOPHHU, MHCIONb3yd IpPU HEOOXOIUMOCTU
' KaJIbKYJISTOP, BBIIOJIHATH IPe0Opa3oBaHMs BhIPAKEHUH, coaepKaluxX
KBaJpaTHbIE KOPHH, HUCIIOJIb3Ysl CBOWCTBA KOPHEH
13 Wcnonp3oBarh 3anmucu OONBIIMX M MalbIX YHCET C IOMOUIbIO
' JeCATUYHBIX ApoOeil u creneHei yucna 10
2 Anrebpanueckue BbIpaXeHUs
[IpuMeHATh MOHATHE CTENEHM C LEJIbIM I10KA3aTeleM, BBIIOJIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COAEP)KAIIMX CTENEHH C IEJIbIM
IIOKa3aTeemM
BbINONMHATE  TOXIECTBEHHBIE  MPEOOpPa3OBaHUS  PALMOHAIBHBIX
2.2 BBIDOKEHUII HAa OCHOBE IPaBHUJ JEHCTBUI HAJ MHOIOWIEHAMHU U
anredpandecKuMu 1po0sMu
2.3 PacknagpiBaTh KBaipaTHBIN TPEXUIECH HA MHOKUTEIH
24 [IpumensTh npeoOpa3oBaHUs BBIPAKEHUHN ISl PEIICHUs Pa3IMYHBIX
' 3a/1a4 U3 MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEalbHON IPAKTUKU
3 VYpaBHEHMSI U HEPABEHCTBA
Pemarp nuHelHble, KBaJpaTHbIE YpaBHEHHs M pallMOHAIbHbBIE
3.1 YPaBHEHUS, CBOJSLIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUHN C IBYMs
MIepeMEHHBIMU
3.9 [IpoBomiuTh mpocCTEWIINE WCCIEIOBAHUS YpPAaBHEHUH W CHUCTEM

ypaBHEHMH, B TOM 4YHCIE C TPUMEHEHHEM TpaduuecKux




NpeacTaBIeHUN (yCTaHaBIUBAaTh, UMEET JM YpaBHEHHE WM CHUCTEMa
ypaBHEHUH pelleHUs], €CITU UMEET, TO CKOJIbKO, U Ipoyee)
[lepexoauth OT croBecHOM  (opMynHpoBKHM 3amadyd K €€

areOpandeckod MOJENHM C MOMOILBIO COCTABICHHS ypPaBHEHUS WIIU

33 CHUCTEMbl ypaBHEHHMH, HWHTEpIPETHPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJIY4YEeHHbIN pe3ynbTar
[TpuMeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB JJISl CPABHEHUS, OIICHKH,
34 pelaTh JMHEHHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM U UX CHUCTEMBI,
' naBaTh  rpaUYecKyl0 — WUIIOCTPAMI0  MHOXECTBA  PEUICHHUI
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB
4 OyHKIMH
[loHnMaTh M UCHONB30BaTh (PYHKIMOHAIbHbIE IOHATUS M S3bIK
41 (TepMUHBL, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAuUCHUE
' (GyHKIMU 1O 3HAYCHHMIO apTyMEHTA, OMpPEIEIsTh CBOWCTBA (PYHKIIUU
o e€ rpaduky
Crpouts rpaduku 3J€MEHTapHbIX QYHKIUH BUJA:
49 y=k/x
, Y =X2,y = X3, Yy = [X|, onucbIBaTh CBOMCTBA YMCIOBONW (PyHKIMH MO €&
rpaduky
9 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrpPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
1 Yucna u BBIYUCICHUS
11 CpaBHHMBaTh W YIOPSAIOYHMBATH PAIMOHAIBHBIE W HWpPpaIMOHAIBHBIC
' qucia
BemonaaTe apudmMerndeckue ASHCTBHUS C pallMOHAIBHBIMA YUCIIAMH,
1.2 coyerasi YCTHbIE U NMHUCHbMEHHbIE MPUEMBI, BBIIIOJIHATH BBIYUCICHHS C
UppaloHaIbHBIMU YUCIIAMH
13 Haxonuthe 3HaveHMs CTENEHEW ¢ LENbIMH ITOKa3aTeNsIMM M KOpHEH,
' BBIUUCIIATH 3HAUEHUS YUCIIOBBIX BBIPAXKEHUI
1.4 OKpyrisTh AEHCTBUTEIbHBIE YUCIIA, BBIIOIHATh IPUKUAKY pPe3yibTaTa




BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAXKEHUN

2.1

2.2

2.3

YpaBHEHHUs U HEpABEHCTBA

Pemarp nuHelHble W KBaJpaTHbIE ypaBHEHUS, YpaBHEHUS,

CBOJAIIMUECSA K HUM, HpOCT@ﬁIHHC ,Z[pO6HO'paI_II/IOHaJ'IBHBIC YpaBHCHUA

Pemarb cuctembl ABYX JTUHEHHBIX YpaBHEHUN C JBYMs IE€PEMEHHBIMU
Y CUCTEMBI IBYX YpaBHEHHI, B KOTOPBIX OJIHO ypaBHEHUE HE SBISETCS

JIMHEUHBIM
Pemate TekcTOBBIE 3a7aun alreOpanvecKrM CIIOCOOOM C TTOMOIIBIO

COCTABJICHUS YpPAaBHEHMS WM CHCTEMBI JBYX YPaBHEHHU C JByMs

NEPEMECHHBIMU

2.4

IIpoBoguTh npOCTEMIIME HCCIENOBAaHUS YPAaBHEHUH U CHUCTEM
ypaBHEHHM, B TOM 4YHCI€ C TPUMEHEHHEM TpauuecKux
MIpe/ICTaBICHUH (HallpuMep, yCTaHaBIUBaTh, UMEET JIU YPAaBHEHUE UIITU

CHUCTCMa ypaBHeHI/Iﬁ peucHusda, €CjIinu UMECT, TO CKOJ'IBKO)

2.5

2.6

2.7

Pemrats JINHEHHBIC HCPABCHCTBA, KBaApaTHBIC HCPAaBCHCTBA,
I/1306pa)KaTI> pEIICHUEC HCPABCHCTB Ha YHCJI0BOM HpHMOﬁ, 3aI1MChIBaTb

peuieHue ¢ MOMOIIIbIO CUMBOJIOB

Pemate cucTeMBl JIMHEHHBIX HCPaBCHCTB, CHUCTCMbl HCPABCHCTB,
BKIIFOYArOOMEe KBAaJApaTHOC HEPABCHCTBO, I/I306pa)KaTB peuieHuce
CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpHMOﬁ, 3alMUCbIBATh PCUICHUEC C
ITOMOIIBIO CHMMBOJIOB

Hcnonws3oBaTh HEPAaBCHCTBA NTPH PCHICHUHU PA3JIMIHBIX 3a1a4

OyHKIUU

3.1

3.2

3.3

PacnosnaBate  QyHKIME ~ W3ydyeHHBIX  BUAOB.  [loka3wiBaTh
CXEMaTHUYECKH PACIIONIOKEHNE Ha KOOPAMHATHOHN TIOCKOCTH IpaduKoOB
¢bynkuuii Buga: y=kx, y=kx+b, y=k/x, y=ax?>+bx+c, B 3aBucumoctu ot
3HaYeHHH K0A((PHUIINEHTOB, OMTUCHIBATH CBOIMCTBA (PYHKIIMI

[Toka3pIBaTh CXEMaTHYECKH PACIOJIOKEHHE Ha  KOOPIMHATHOM
IUIOCKOCTU TpadukoB GyHKUUH Buaa Y = VX, Y = [X| U omnuchIBaTh

cBoOiicTBa PyHKIMI

CTpOI/ITL n I/I306pa)i(aTB CXEMATHYCCKH Fpa(pI/IKI/I KBaApaTHUYHBIX

(GyHKUMH, ONUCHIBaTH CBOWCTBA KBAJAPAaTHUHBIX (QYHKUUHA MO HX




rpadukam

Pacnio3naBath KBaapaTuuHyr0 (QYHKIHIO TIO0 (Qopmyiie, TPUBOAUTH

3.4 NpUMEpHl KBaJpPaTHUHBIX (DYHKIUH W3 peasbHOW XU3HH, (PU3UKH,
reoOMeTpHUH
4 Apudmerndeckast 1 reoMeTpUUECKasi IPOTrPecCcuu
i1 Pacnio3HaBaTh apu(pMETHUYECKYI0 U T€OMETPHUUECKYIO ITPOIPECCUU IIPU
' pa3HbIX crioco0ax 3agaHus
BbINONHATE BBIYMCIEHUS C HUCMONb30BaHUEM (QOpMYyN N-TO YJeHa
4.2 apu(METHIECKOW M TEOMETPUUECKOH MPOrpeccHid, CyMMBI TEPBBIX N
YJICHOB
43 N300pakaTh 4ieHbl OCIEI0BATEIBHOCTH TOYKAMHM HA KOOPIUHATHON
' TUIOCKOCTH
Pemate 3aaun, CBsA3aHHBIE C YMCIOBBIMH IOCIEJOBATEIBHOCTSAMH, B
4.4 TOM 4HCI€ 3aJadyd U3 pEaJbHOW JKU3HM (C HCIOJIb30BAaHUEM

KaJIbKYJIATOPA, HPPOBBIX TEXHOJIOTHI)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 Hucna 1 BIYUCICHUS
11 KBagparueiii kopenb u3 uuncna. llonstHe 00 HppalMOHAIBHOM YHCIIE.
' JlecaTuuHble TPUOJINKEHNS UPPALMOHATIBHBIX YHCEII
CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOpPHEH W MX IPUMEHEHUE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKCHUN U BBIYHUCICHUSAM. J[eficTBUTENbHbIC
qucia
1.3 Crenens C 1eJbIM TIOKa3aTesieM u e€ cBoiicTBa. CTaHmapTHas 3alKuch Yuciia
2 Anrebpanyeckue BbIpaXKEHUS
2.1 KBanpathblii TpéxuiieH, pa3iaoKeHUe KBaJPaTHOTO TPEXUIEHA Ha MHOKUTEIN
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO ajire0pandeckoi 1poodu
2.3 CrnoxxeHue, BBIYMTAHUE, YMHOXKEHUE, JCIICHHE allreOpandecKkux apooei
2.4 PannonanbHble BbIpaykeHUS U UX IpeoOpa3oBaHue
3 YpaBHEHMSI U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOAAIIMXCA K TUMHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiimme npoOHO-paMOHATBHEIE YPAaBHEHHS
I'padmueckas nHTEpnpeTanysi ypaBHEHUHN C ABYMS IEPEMEHHBIMU U CHUCTEM
3.4 JMHENHBIX ypaBHEHUH ¢ ByMs NepeMeHHbIMU. [Ipumepsl pemenus cucrem
HEJIMHENHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU
3.5 Perenune TeKCTOBBIX 3a/1a4u aJireOpandeckuM crocoOom
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJJHON IIEPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKIIUA
11 [Tonsatne ¢yakuun. OOMacTh omNpenesacHUss W MHOXXECTBO 3HAYCHUH

¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN




4.2

I'padux ¢pynkuuu. UreHue cBOMCTB GyHKINU MO €€ TpaduKy

4.3 [Tpumeps! rpadkoB GyHKIUH, OTPAKAIOLINX PEATbHBIE TPOLECCHI
w OyHKIIUM, ONUCHIBAIOIIME TMPSIMYI0 W OOpaTHyl MPONOPIHOHAIBHBIC
' 3aBUCUMOCTH, UX Irpaduku
4.5 OyHkuu y =x?,y = X3
4.6 Oyakuu Y = [IX, Y = |x]|
4.7 I'paduueckoe peuieHre ypaBHEHUN U CUCTEM ypaBHEHUN
9 KNIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 Yucna v BIYMCIECHUS
11 PanyonanbHble uMca, MppalMOHAIbHBIE YMCIA, KOHEYHbIE U OECKOHEUHbIE
' JECATUYHBIE JPOOH
MHOXeCTBO AeHCTBUTEIbHBIX YUCEN, IeHCTBUTEIbHbIE YUCIIA KaK OECKOHEUHbIE
19 JeCSITUUHbIE ApoOU. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXY MHOKECTBOM
' JENCTBUTENBHBIX YKCEN U KOOPAUHATHOMN NpsAMoil. CpaBHEHME 1EHCTBUTEIBHBIX
yucel
1.3 Apudmerndeckue AeUCTBUS C ACHCTBUTEILHBIMU YHCIIAMU
Wsmepenusi, npubmmkenusi, olleHKU. PazMepsl 00bEKTOB OKPYKAIOIIET0 MHUPA,
14 JUINTEJIBHOCTh TPOLECCOB B OKpyXkaromeMm wmupe. [TpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NMpuOImkenus. Okpyriaenue uucen. [Ipukuaka u oneHka
pE3yJIbTaTOB BBIYMCIECHUN
2 YpaBHEHMS U HEpaBEHCTBA
2.1 VYpaBHEHMS C OAHOM IEPEMEHHON
2.2 JIunelinoe ypaBHeHue. PenieHne ypaBHEHUHN, CBOASAIIMXCA K JIMHEUHBIM
2.3 KBaaparHoe ypaBHeHue. Pemienne ypaBHEHUN, CBOAAIIMXCS K KBaIPaTHBIM
24 bukBanpatHoe ypaBHeHHe. IIpuMepbl pelIeHHs YpaBHEHHM TpPETbed W
' YETBEPTOU CTEIIEHEH Pa3IOKEHUEM HAa MHOKUTEIIN
2.5 Pemenune npoOGHO-paIiOHAIBHBIX YpaBHEHHH
2.6 Cucremsl ypaBHEHU
2.7 VYpaBHeHUE ¢ ABYMS MIEPEMEHHBIMU U €r0 Tpauk
2.8 Pemienue cucrtem AByX JTUHEHHBIX YPAaBHEHUN C IBYMSI IEPEMEHHBIMU
2.9 Pemienue cucrtem AByX ypaBHEHHUM, OJJHO W3 KOTOPBIX JIMHEWHOE, a Apyroe —




BTOPOM CTEIEHU

2.10 I'padmueckas uHTEpHIpETALINS CUCTEMBI YPABHEHUH C ABYMS IEPEMEHHBIMU

211 Pemienmne TeKCTOBBIX 3a/1a4 aNreOpandecKuM criocooom

2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenue nuHeHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM

2.14 Pemenue cucrteM TMHEHHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM

2.15 KBaaparHbie HEpaBeHCTBA

216 I'padmyeckass uHTEpHpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
' NIepEMEHHBIMHA
3 OyHKIUU

31 Ksanmparuunas ¢ynkmus, e€ rpaduk u cBoiictBa. [lapabGona, KOOpIMHATHI
' BEPILUHBI MTapaboIibl, OCb CAMMETPUHU NapaboIIbI

3.2 I'padukn Gyuxumii y=Kx, y=kx+b u ux coiicra

3.3 I'paduku dpynxuwmii y=K/X, y = X° 1 ux cBoMcTBa

3.4 I'paduku QyHKIMil , M KX CBOHCTBA
4 UYmcnoBbie MOCIEI0BATEIBHOCTH

i1 Omnpenenenne U crocoObl 3aJJaHUsl YUCIIOBBIX MOCJENI0BaTeIbHOCTEN. 3a1aHue
' MOCJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMysoit 1 popmyIioif N-ro dieHa

42 Apudmernueckas mnporpeccus. Dopmynsl N-ro  wieHa apuMeTHUECKOi
' MIPOTPECCHH, CYMMBI TTEPBBIX N YICHOB

A3 I'eomerpuueckass mnporpeccus. Popmyiasl N-TO  4YjJeHa T'€OMETPHUYECKOM
' MIPOTPECCHH, CYMMBI ITEPBBIX N YICHOB

44 N300paxkeHne uiaeHOB apU(PMETHUYECKOM U TEeOMETPUYECKONH Mporpeccuit
' TOYKAMHU Ha KOOPJAWHATHOW INIOCKOCTH. JINHEHHBINA U 3KCITOHEHIIMAIBHBINA POCT

45 CroxHbI€ IPOLIEHTHI




I'eomerpust Kak OJMH W3 OCHOBHBIX pPAa3JelOB IIKOJBHONW MATEMAaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeYnTh W3YYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHUI M B3aUMHOE pPAacCIOJIOKCHHE, OIMPAECTCI Ha  JIOTMYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|EeHHOCTh M3ydyeHUs reOMETpUH Ha YPOBHE OCHOBHOI'O
o011ero 0opa3oBaHus 3aKIIOYACTCS B TOM, YTO OOYUYAIOIIUICS YUUTCS IPOBOIUTH
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHUECKUE YMO3AKIIIOUECHHUsI, JJOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXIeHus1 «OT IPOTUBHOIO», OTJIAYaThb CBOWCTBA OT IIPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

Bropoii 1nenpt0 HM3ydeHUsT TE€OMETPUM SBIIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIICHUU KaK MATEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEUAIOIUXCd B peajbHOW ku3HU. OOydaromuiicss JOKEH HayduThCs
ONPENENIUTh F€OMETPUUYECKYIO (DUTypy, ONHCATH CIOBAMHU JIaHHBIA 4YEPTEXK WIU
PUCYHOK, HAITH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa JUuisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCIHUTEIbHAS JUHUSA B U3YYEHUU T'€OMETPHUU.
[Tpu pemieHun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIMiicss y4uTCs CTPOUTh
MAaTeMaTUYECKUE MOJEIM PEAIBbHBIX JKMU3HEHHBIX CHUTyallMd, TPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATD aJICKBATHOCTH MOJyYEHHOTO PE3YIIbTATA.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T€OMETPUU C JIPYTUMH y4EOHBIMHU
npeaMeTaMi, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUS T€OMETPUIECKUX (HUTyp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopei»,
«Tpuronomerpuueckue cooTHomeHus», «Meton koopauHaTt» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE DPa3fIeiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J[eKapTOBBI KOOpAMHATBI HA  IUIOCKOCTWY,
«BekTops», «JIBrkenus miockoctiy, «IIpeodbpazoBanus mo100us».

COJEPXAHUME OBYUYEHUA
8 KIIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovicTsa. HYactHble
cllydau MapajuiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoicTBa. Tpamerusi, paBHOOOKas Tpamelus, €€ CBOWCTBA M NPHU3HAKHU.
[IpssMOoyroOsIbHAS Tpanenus.



Meron yaBoenuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TEOpEMa O IPOMOPLUUOHAIIBHBIX OTPE3KaAX.

CpenHue MTMHUM TPEYTroJIbHUKA U Tparneunu. LIeHTp macc TpeyroiabHuKa.

[Tomobue TtpeyronpbHUKOB, KodpduueHnt mnomodus. IlpusHaku momoous
TPEyroabHUKOB. [IpuMeHenune noao0ust npu pelieHuy NPaKTUIECKUX 3a7ad.

CpoiicTBa miomajael reomerpuueckux ¢uryp. P@opMynbl A IUIOLMIAAU
TpEYroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAIeh
oI0OHBIX (QUTyp.

Brruncnenne nmiuomaaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema I[ludaropa. Ilpumenenune teopemsl [ludaropa mnpu pemeHuu
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOr0 yrila NPSIMOYTOJIBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUrOHOMETpuueckue (yHKIUU
yriioB B 30, 45 u 60°.

BrnucaHHble M LEHTpaldbHBIE YIJIBI, YTOJ MEXIY KacaTelbHOW M XOpJIOil.
Yrael  Mexay XopgaMM M CeKylUMMH. BrnucaHHble W ONUCaHHbBIE
YeTBIPEXYTOJIbHUKNA. B3auMHOE pacnosiokeHne AByX OKpykHoctel. Kacanue
OKpy>kHOCTeH. OOI11I1e KacaTelbHbIC K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1ECTBO. DPOPMYIIBI TPUBEACHHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TEOpeMa CHHYCOB.
PemeHne mnpakTUYeCKHX 3aJad C HUCIOJb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CHUHYCOB.

[IpeobpazoBanue noaoous. [Togqodue cOOTBETCTBEHHBIX 2JIEMEHTOB.

TeopemMa O NpPOU3BEAECHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYIINX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, anuHa  (MOIyNnb)  BEKTOpA,  COHAINpPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO  HAIpPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy HaJ BEKTOpamH. Pa3iokeHne BEKTOpa IO JIBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopaunaTtsel BekTopa. CKalspHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpAMHATAX, [IEPECECUEHUE OKPYKHOCTEN M NpsIMbIX. MeTox KOOpAMHAT U €ro
IPUMEHEHUE.

ITpaBuiibHBIE MHOTOYrojibHUKH. JlnmuHa OKpykHOCTH. [I'pamycHas u
paaMaHHas Mepa yIJla, BBIYMCIIEHUE JUIMH AYr OKpyxkHocTed. [Inmomans kpyra,
CEKTOpa, CErMEHTA.



JIBWKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU (GUryp (djeMeHTapHbIe
npeactasienus). [lapannensubiit nepenoc. [loBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«I"eoMeTpus» XapaKTepU3yrOTCS:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBJICHUN, TIPOILEAYP TPakKJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKNX OOBEKTOB, 3ajlad, PEUICHUN, PaCcCyX ICHUM, YMEHHUIO BUIEThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MATEMaTUYECKOM HayKu Kak c@epbl 4YeloBeYeCKOn
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢u3nueckoe BocnuTaHHe, (OPMHPOBAHHE KYJbTYPbI 30POBbA H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXa, peryasipHas (u3nvecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXKAIOIIEH Cpebl, IJIAHUPOBAHUS TOCTYNKOB U
OLCHKH WX BO3MOXHBIX MOCJECICTBUM JJI1 OKPYXKAIOWIEH CPENbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSAM B YCIOBUAX HEONMPENCIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3zoBble 1ornueckue aefcTBu:

e BBIABITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpPMYIHpOBaAThH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  MPU3HAK
KJaccu(uKany, OCHOBaHUA JJii OOOOIICHWS W CPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBIBATH  CYXKICHHUS:
yTBEpJUTEIIbHbIE W OTpPHUIATENbHBIC, €IMHUYHBbIC, YacTHbIE W O0OIIue,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTUBOpEUMsT B (akTax, JaHHBIX, HAOJIOJEHUSAX U YTBEPKIACHMSX,
npeiaraTb KpUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeabCTBA MAaTEMAaTUUYECKUX YTBEP)KJIEHUHN (IpsMbIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCOO pemieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BBIOMpAaTh HauboJee MOAXOMAUIMM C ydéToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

WCITOJI30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT IO3HAHUSA,
dbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIeMYy,
CaMOCTOATENIHO YCTaHaBJIMBaTh KMCKOMOE M JIaHHOE, (HPOPMUPOBATH
TUIO0TE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

IPOBOJAUTH IO CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIHI
IKCIIEPUMEHT, HEOOJBIIIOE UCCIEIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;
CaMOCTOATENHHO (POPMYIHUPOBATH 00OOIIEHUS U BBIBOJIBI M0 pe3yjbTaTam
POBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE IMpOIECCa, a TaKKe BBHIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanmueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATH U UHTEPIPETHUPOBATH
uHOOPMAITUIO PA3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS,;

BBIOWpATh (GOpMy TMpeACTaBICHUS HWHPOPMANMA U HWIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMmamu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEII0KEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYXXACHUSA B COOTBCTCTBUU C YCIOBUAMU
H neiisiMmu 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U NMHMCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS M0 XOAY PELICHMS
3aJ1a4l, KOMMEHTUPOBATh MIOJYyUYEHHBIN PE3yJIbTaT;

B X0JIe 00CYXJIeHUs 3a7]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMH JPYrUX
YYaCTHUKOB JAMAJIOra, OOHApyKHMBAaTh pa3ziIM4M€ U CXOJACTBO MO3MILMHA, B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IOPEACTAaBIATh  PE3YNbTAThl  PELICHUs 3a/1auu, AKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEIBLHO BEIOMPATH ()OPMAT BBICTYILICHUS
c y4€TOM 3aja4 Mpe3eHTAINU U OCOOCHHOCTEH ayIUTOPHH;

NOHMMATh U UCIOJB30BaTh MPEUMYLIECTBA KOMAaHAHON U MHAUBUIyaJIbHOM
paboThI IIPU PEIICHNN YYEOHBIX MaTEMaTHUECKHX 3a/1ay;

NPUHUMATh LEJIb COBMECTHOM AESITENbHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paloThl, pacnpeAensTb BUIbl pPabOT, JOroBapUBaTHCA,
o0Cy>KIaTh MPOLECC U Pe3ynbTaT padOoThl, 0000IIAaTh MHEHUSI HECKOIbKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YacTh paOOThI
U KOOPIMHHMpPOBAaTH CBOU JIEUCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLICHMBaTh KAaueCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, aJITOPUTM peIIeHUs 3aiauu (WU ero
4acTh), BBIOMpATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOUIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQ/IETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcCa U pe3yJibTaTa
peleHns MaTeEMaTUIeCKOM 3a1auu;

IPEABUAETH TPYAHOCTH, KOTOPBHIE MOI'YyT BOSHUKHYTh IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTHBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTHU OCTABJICHHOMN LIEJIHU U
YCIOBUSIM, OOBSCHATh NMPUUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K koHny oOyueHus B 8 kuacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
II0JIB30BATHCS X CBOMCTBAMU IIPU PEUICHUH T€OMETPUUECKUX 3a4au.

[TpuMeHATh CBOMCTBA TOUKM NEPECEUEHMs MEIUaH TPeyroybHHKa (LEeHTpa
Macc) B PELICHNH 3a/1ay.

BnaneTe noHsATHEM CpeqHEd JTUHUU TPEYTOJIbHUKA U TpalelWy, PUMEHATh
UX CBOMCTBA NpPHU pELICHWH TreoMeTpuyeckux 3aznad. [lomp3oBaTbes TeopeMon
dajieca 1 TEOPEMOU O IPOMOPLMOHAIBHBIX OTPE3KAX, IPUMEHATD UX IS PEILICHMS
IIPaKTUYECKUX 3a]a4.

[IpuMeHsTh npU3HaKK MOAO0US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBatbess Teopemoil [ludaropa nams pelieHuss TEOMETPUYECKUX U
IpakTUYecKux 3anad. CTpPOUTh MaTEMaTHYECKYyH0 MOJEIb B IMPAKTHYECKHUX
3aJlayax, CaMOCTOSITENIBHO JIENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBI.

Brnanete DOHATHSMU CHUHYycCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyrojbHUKA. [10J1b30BaThCA 3TUMHU NMOHATUSAMU JJIs1 pPELUIEHUS
IIPaKTUYECKUX 3a]a4.

Bbruncnsate (pa3nuuHbiMU crioco0aMu) IUIOUIalb TPEYroJbHUKA U IUIOLIAAN
MHOTOYTOJBHBIX  GUryp (MOAB3ysCh, TIA€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHsTh Moy4eHHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSAMU BIHCAHHOTO W UEHTPAJIBHOIO YIJIA, HMCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriaX, yIrjlax MeXay XopAaMH (CEKYIIUMH) U yIiie MEeXKIy
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MTPUMEHSATH CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHKE — CTPOMTh MAaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C TNpPUMEHEHHEM TMOJ00us W TPUTOHOMETpUU (TOJB3YsCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi TOJYYUT CIICAYIOIINUE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
MOMOILBIO PA3JIMYHBIE B3JIEMEHTHI TMPSMOYTOJBHOTO TPEYroibHUKA («peueHue
PSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTs (¢ MOMOIIbIO KaJbKyISTOPA) JITHHBI
Y YTJIbI JU1sl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBatbes hopmynamMu NMPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM U1 HAXOXJIEHHSI COOTHOLIEHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU.



Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JIJISl HAXOKJICHUS Pa3IM4HbIX
AJIEMEHTOB TPEYroJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
pELICeHNN T€OMETPUUYECKUX 3a/1a4.

Bnagerp moHsATHSIMH — mpeoOpa3oBaHMs — MOAOOHMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX Guryp. [loap30BaThCs CBOMCTBAMHU MOAOOHS MPOU3BOIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAXOAWUTh YIJIBI y TOJOOHBIX (uryp.
[TpumeHsATH cBOMCTBAa MOJOOMS B NPAKTUYECKUX 3a7adax. YMEThb MPHUBOJIUTH
IpUMEpPHI TOJTOOHBIX (PUTYP B OKPYIKAIOIIEM MUDE.

[Tonp30BaThCs TEOpEMaMU O MMPOU3BEACHUN OTPE3KOB XOP, O MPOU3BEACHUN
OTPE3KOB CEKYIINX, O KBaJ[paTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpaMH, IMOHUMAaTh MX T'€OMETPUUECKUA U (DU3HUECKU
CMBICJ, TNPUMEHATh HMX B PEIICHUH T€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[TpuMeHsTh CKaNsIpHOE POU3BEICHUE BEKTOPOB JJIsl HAXOXKICHUS JJTUH U YTJIOB.

[Tomp30BaThCs METOJOM KOOPAMHAT HAa IJIOCKOCTH, MPUMEHSITh €ro B
PELICHUH T€OMETPUUYECKUX U MTPAKTUUECKUX 3aj1au.

Bnaners NMOHATHUAMU NPaBUIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPYXHOCTH,
JUIMHBI JYTH OKPYXHOCTH U paMaHHON Mepbl yIjla, YMETh BBIUUCIATH IUIOLIA/b
Kpyra u ero yacteil. [[puMeHsTh morydeHHbIe YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (WM UEHTPbI) CUMMETpUM (DUTYp, TNPHUMEHSTh JBHKECHHUS
IUIOCKOCTH B MPOCTEUIINX CIydasiX.

[TpuMeHsTh MOJydYeHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIEJIH JJIs 3a/1a4 peajbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM MNOoJ00Ms M TPUTOHOMETPUYECKUX (PYHKUUN (TI0JIb3YACh, TAE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dyeKkTpoHHbIE (LM (POBbLIE)

Ne ni/m Konrpoabnbsie IIpakruuyeckue
NPOrpamMMbl Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoTshI
1 YeTbIpEXyroJbHUKH 3 https://m.edsoo.ru/ZLR3S406D
Teopema darneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOA0OHbIE 4 1 https://m.eds00.ru/F805Z209Y8
TPEYrOJIbHUKU
IImomans. Haxoxnenue miomaaen
3 TPEYrOJIbHUKOB U MHOTOYTOJIBHBIX (PUTYP. 3 https://m.edso0.ru/QLJ1QDOEP
[Tnomaau nogo6HBIX GUryp
4 Teopewa Iidparopa it Haiana 2 1 https://m.eds00.ru/4ZHRPYM8W
TPUTOHOMETPHUHU
VYTl B OKpyKHOCTU. Brincanusie u
5 A 3 https://m.eds00.ru/J2JOK38GT
Kacarenbnsle k okpyxHOcTH. Kacanue
OKPY>KHOCTEHN
6 [ToBTOpeHue, 06001IIeHNE 3HAHUI 2 1 https://m.edsoo.ru/LX0AVOG6P
OBIIEE KOJIMYECTBO YACOB I10 17 3 0

[NPOT'PAMME



https://m.edsoo.ru/ZLR3S4O6D
https://m.edsoo.ru/F8O5ZO9Y8
https://m.edsoo.ru/QLJ1QD0EP
https://m.edsoo.ru/4ZHRPYM8W
https://m.edsoo.ru/J2JOK38GT
https://m.edsoo.ru/LX0AV0G6P

9 KJIACC

HaumeHoBaHue pa3/iejioB U TeM

KoaunuecTBO 4acoB

JekTpoHHbIe (HU(pPOBHIE)

Ne i/ Konrpouabsneie IIpakTuuyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTshI padoTshI
1 TpuroroMeTpiti. TeopeMbl KOCHHYCOB i 3 https://m.edso0.ru/5172BY 40V
CUHYCOB. Penienne TpeyrojapHUKOB
[IpeoOpazoBanue moa00wms.
2 Metpuyeckrue COOTHOIIECHUS B 3 1 https://m.edso00.ru/T58 CWSWSF
OKPYKHOCTHU
3 Bexkropsl 3 https://m.edso0o.ru/X4JFWORCL
JlekapTOBBI KOOPAMHATHI Ha MIJIOCKOCTH 2 1 https://m.edsoo.ru/ISQMG5AFT
[IpaBuiibHBIE MHOTOYTONIBHUKH. [lTMHa
5 OKPY’KHOCTH M ILIOLIAAb KPyTa. 2 https://m.edsoo.ru/BMBZSAEUS
Brruncnenue nnomanei
6 JIBMOKEHHUS TNTOCKOCTH 2 https://m.edsoo.ru/8HUMOCSCI
7 Hosropere, 0606meH1:1e, 2 1 https://m.edsoo.ru/VYL6CQRSP
cUCTEeMaTH3aIHs 3HAHUH
OBLIEE KOJIMYECTBO YACOB I1O 17 3 0

I[TPOTPAMME



https://m.edsoo.ru/5I72BY40V
https://m.edsoo.ru/T58CWSWSF
https://m.edsoo.ru/X4JFWORCL
https://m.edsoo.ru/I5QMG5AFT
https://m.edsoo.ru/BMBZSAEU5
https://m.edsoo.ru/8HUM0CSCI
https://m.edsoo.ru/VYL6CQR8P




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KonuyecTBo yacos 1 3 N
ara JIEKTPOHHbIE N (poBbIE
Ne ni/m Tema ypoka Kontpoabubie IIpakTnueckue P P
Bcero H3yuyeHHs1  oOpa3oBaTe/ibHbIE pecypchl
padoTshI padoThI

IT

1 APETACTIOTPANI, ET0 HpHEHAH 1 https://m.eds00.ru/60U99XROP
U CBOMCTBaA
YacTHble ciaydyan
napajuiesorpaMmMoB

2 (IpsAMOYTOIBHUK, POMO, 1 https://m.edsoo.ru/A685LBYSB
KBaJIpaT), UX NPU3HAKU U
CBOMCTBA
Tpaneuus. PaBHoOOKas u

3 1 https://m.edso0.ru/ XGNLG6PX3
MPSIMOYTOJTbHAS TPATICIHN

4 Meroa yaBoeHUs: MEIUaHbI 1 https://m.edsoo.ru/T82GVAQ4U
T )

5 copenta Fhatieed H Teopena o 1 https://m.edso0.ru/HCAMY3QA5
MIPONIOPIIMOHAIIBHBIX OTPE3KaX

6 CpenHsist TMHUSA TPEyroJbHUKa 1 https://m.edsoo.ru/T6VV7A20Y
K 0

7 OHTPOIGHAT paboTa IO TEME 1 1 https://m.eds00.ru/V'YSPNSXF8
"I[lono6HbIE TPEYTrONBbHUKH"
Croii o

8 BOHCTRA THOTAACH 1 https://m.eds00.r/EHMESPRXZ
reoMeTpUYECKUX QUryp
dopmMyIbl )15 TUIOIIAAN

9 TPEYTrOJIbHUKA, 1 https://m.edsoo.ru/7LCMID6RJ
napajuiesnorpaMma
B o

10 PITHEIICHHC TIOMAACH 1 https://m.edsoo.ru/SI680AVEI
CIIOXKHBIX PUTYD



https://m.edsoo.ru/6OU99XROP
https://m.edsoo.ru/A685LBYSB
https://m.edsoo.ru/XGNLG6PX3
https://m.edsoo.ru/T82GVAQ4U
https://m.edsoo.ru/HCAMY3QA5
https://m.edsoo.ru/T6VV7A20Y
https://m.edsoo.ru/VY8PN8XF8
https://m.edsoo.ru/EHME5PRXZ
https://m.edsoo.ru/7LCMID6RJ
https://m.edsoo.ru/SI68OAV8I

11 Teopema [Tudaropa u eé
pUMEHEHHE

https://m.edsoo.ru/MYONLHINK

KonrponsHas pabora o Teme
12 "Teopema [Tudaropa u Hagana
TPUTOHOMETPUH"

Bnncannble u ieHTpagbHbIC

13 YTJIBI, YTOJI MKy KacaTeIbHOU
U XOpIou

Bnucannble v onrcaHHbIe

14 YeThIPEXYTONBHUKH, UX
MPU3HAKU U CBOWCTBA

https://m.edsoo.ru/UTLIP99RE

https://m.edsoo.ru/EI5SFI79UD

https://m.edsoo0.ru/41KJOGXSD

[IpuMeHeHne CBOWCTB
15 BIINCAHHBIX U OIMCAHHBIX
YETBIPEXYTOJBHUKOB IIPU

peUICHUH I'€COMCTPUYICCKUX 3a1a1

https://m.edsoo.ru/FDUOS6UKR

[ToBTOpEHNE OCHOBHBIX MOHATHI
16 Y METOJIOB KypCOB 7 U 8 KJIaCCOB,
0000111eHIe 3HAHMIA

https://m.edsoo.ru/AIERGJKPUG6

17 WroroBas koHTpoJsibHas paboTa

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

17

https://m.edsoo.ru/J7Z8ZK4I1E



https://m.edsoo.ru/MY0NLH9NK
https://m.edsoo.ru/UTLIP99RE
https://m.edsoo.ru/EI5FI79UD
https://m.edsoo.ru/4IKJ0GXSD
https://m.edsoo.ru/FDUOS6UKR
https://m.edsoo.ru/1ERGJKPU6
https://m.edsoo.ru/J7Z8ZK4IE

9 KJIACC

KoaunuecTBO 4acoB

Hara JIeKTPOHHBbIE HU(PPOBHIE
Nen/m | Tema ypoka Kourpoasubie Ilpakruueckue
Bcero u3yyeHusi o0pa3oBaTe/bHbIe peCypChl
padoThI padoThI

Ornpenenenue

1 TPUTOHOMETPHUECKUX (DYHKIIUN 1 https://m.edsoo0.ru/CD1X6AAL2
yriioB ot 0° 1o 180°

2 DopmyIbl TpUBEICHUS 1 https://m.eds00.ru/0BNBY3J2Q
Teopema kocunycoB. Teopema

3 PEME ROCHIHYCOB. 1EOpeM 1 https://m.eds00.ru/JUPIR21SZ
CHHYCOB
I1 0

4 OITHE O npeobpasopanit 1 https://m.edsoo.ru/WPA4QQNZN
1o100ust
TeopeMma o npousBenecHUN
OTPE3KOB XOpJ1, TeOpeMa O

5 IIPOU3BENECHNN OTPE3KOB 1 https://m.edsoo.ru/UJOEI9T2A
CEeKyYIIHX, TeOpeMa O KBajipare
KacaTeJbHON
KonrtponbHas pabora no Teme
"ITpeo® ousl.

6 PEODPASOBARHE HOA0DMA 1 1 https://m.eds00.ru/0949LL15C
MeTtpuueckue COOTHOILIICHHS B
OKpYKHOCTH"
Omnpenenenne BEKTOPOB.

7 DU3NYECKUIl U TEOMETPUUECKUI 1 https://m.edsoo.ru/J3CES39AE
CMBICII BEKTOPOB
Pasno

8 JIOXCHHE BEITOPA HO ABYM 1 https://m.eds00.ru/J2TDGKREQ
HEKOJUTMHEAPHBIM BEKTOpaM

9 Koopaunats! BekTopa 1 https://m.edsoo.ru/IJYKUMLBW



https://m.edsoo.ru/CD1X6AAL2
https://m.edsoo.ru/0BNBY3J2Q
https://m.edsoo.ru/JUPIR2ISZ
https://m.edsoo.ru/WPA4QQNZN
https://m.edsoo.ru/UJ0EI9T2A
https://m.edsoo.ru/0949LL15C
https://m.edsoo.ru/J3CES39AE
https://m.edsoo.ru/J2TDGKRE0
https://m.edsoo.ru/IJYKUMLBW

I[eKapTOBBI KOOpAUHATLI TOUCK

10 Ha IJIOCKOCTH. Y paBHCHHE 1 https://m.edsoo0.ru/MHQLIZYYO
npsiMOU
KonrtponsHas pabora o teme

11 "JlexapTOBbI KOOPJIMHATHI Ha 1 https://m.edsoo.ru/WRGPEQB3J
miockocty"

12 I1paBHIbHbIE MHOTOYTOMHHKIL, 1 https://m.eds00.ru/DOLCSQMPG
BBIUUCIICHUE UX JIEMEHTOB

13 Yucno n. JInrHa oKpyKHOCTH https://m.edsoo.ru/9D2XNUVZB

14 JInvHa 1yru OKpy>KHOCTH https://m.edsoo.ru/SOYASAM3K

15 Hapannenbitbiit mepeioc, 1 https://m.eds00.ru/GMG7L5683
MOBOPOT

16 Wrorosas KoHTpoJIbHAsT paboTa 1 https://m.edsoo.ru/EU9L2Q7GV

17 Hosroperme, o6o6meH1fe, 1 https://m.eds00.ru/0GT713W64
cHCTeMaTH3aIus 3HaHUH

OBLIEE KOJIMYECTBO YACOB I1O 17

I[TPOTPAMME



https://m.edsoo.ru/MHQLIZYYO
https://m.edsoo.ru/WRGPEQB3J
https://m.edsoo.ru/D0LCSQMPG
https://m.edsoo.ru/9D2XNUVZB
https://m.edsoo.ru/SOYASAM3K
https://m.edsoo.ru/GMG7L5683
https://m.edsoo.ru/EU9L2Q7GV
https://m.edsoo.ru/0GT7I3W64




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

8 KIIACC
Kon "
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
6 I'eomerpust
6.1 PacriozHaBaTh OCHOBHBIE BMJIbI UYETBIPEXYTOJIBHUKOB, MX 3JIEMEHTHI,
' M0JIb30BAThCS UX CBOMCTBAMU MPU PEIICHUU T€OMETPUUECKUX 3a/1a4
. [IpuMeHsTh CBOWCTBA TOYKM IE€PECEUCHUS MEAHUaH TpPEYroJbHHKA
' (eHTpa Macc) B pelIeHUH 3a1a4
Bnagers mnonsTHeM cpeaHeW JMHMM TPEYrojibHUKA U Tpameluu,
6.3 NPUMEHSTh HX CBOICTBa IpPU pPEIIEHUHM TIEOMETPUUYECKHX 3ajad.
' [Tonb3oBatbes Teopemoii darneca U TEOPEMON O MPOMOPLHUOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX Ui PEeIlIeHUs] IPAKTUUECKUX 3a7a4
6.4 [IpumeHsATh NOpU3HAKM MOAOOUS  TPEYrOJIbHUKOB B  PELIEHUU
' TreOMETPUUECKUX 3a7a4
ITonwp3oBatbes Teopemoit [Indaropa s pemieHns reoMeTpuuecKux U
65 npakTU4eckux 3aaad. CTpouTh MaTeMAaTUYECKyI0 MOJENIb B
' MPAKTUYECKHUX 3ajjayaX, CaMOCTOSATENIBHO JIeNaTh YepTEX U HAXOAUTh
COOTBETCTBYIOIINE JJTUHBI
Bnagerp moHATHSIMM CUHYCa, KOCHHYyCa W TaHI€HCa OCTpPOro yria
6.6 NPSIMOYTOJIBHOTO TpeyrojabHUKa. Iloap30BaTbess STUMHM MOHATHSIMU
JUISL pellieHus] MPaKTHUECKUX 3aa4
Bbruucnare (pa3nuyHbIME  crioco0amMu) IUIOIAAb TPEYrojbHHKA U
6.7 IUIOU[AAM  MHOTOYTOJBHBIX (Guryp (mosb3ysch, TIJe HEOO0XOAMMO,
' KaJbKYJIATOpOM). [IpMMEHSATh MOJy4YeHHBbIE YMEHHS B NMPAKTHUECKUX
3aayax
Bnagerb moOHATHSAMEU BOMCAHHOTO U LIEHTPAJIIBHOTO YIJIa, UCIOIb30BaTh
6.8 TEOpPEMbI O BIIMCAHHBIX YIJIaX, YIJIax MEXKAY XOpAaMH (CEKyLIIMMH) U

yrile MEXJy KacaTelbHOM M XOPIOH IpPH PEHIEHUH I'€OMETPUYECKHUX

3aga4




6.9

6.10

9 KVIACC

Biagers mNOHATHEM ONMCAaHHOTO YETBHIPEXYIOJBHUKA, IPUMEHSTH

CBOMCTBA OIMCAHHOTO t'ICTBIpéXyr‘O.]'II)HI/IKa IIpU pCUICHUH 3a1a4

HpI/IMeHHTB IIOJIYYCHHBIEC 3HaHWA Ha IPaKTHUKE —  CTPOUTH
MaATCMaTU4YCCKUEC MOACIN JId 3aaad peaHBHOfI JKU3HU U IPOBOJUTH
COOTBETCTBYIOIIME  BBIYUCICHUA C IPUMCHCHUEM HO,Z[O6I/I$I u

TPUTOHOMETPHH (TIOJIB3YSCh, T HEOOXOAUMO, KATBKYISTOPOM)

Kox
NpoBePsSIEMOro
pe3yJbTara

6

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06p330BaTeHLHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

I'eomeTpus

6.1

6.2

3HaTh TPUTOHOMETPUUECKHE (PYHKIMH OCTPHIX YIJIOB, HAXOAUTH C UX
MIOMOILBIO PAa3JUYHbIC 3JEMEHThl MPSMOYTOJIBHOTO TPEYrOJbHUKA
(«pemieHue  MPSAMOYTOJBHBIX — TPEYroJAbHUKOBY»). Haxomuth  (c

IIOMOIIBIO KaJIBKy.HSITOpa) AJIMHBI U YTJIbIL JJIA HEeTAa0INYHBIX 3HAYECHUH

ITonp30BaThCA (1)OpMy.]'IaMI/I MMPpUBCACHUA n OCHOBHBIM
TPUTOHOMCTPUYCCKHUM TOXACCTBOM [JIsI HaAXOXICHHA COOTHOIICHUM

MCKAY TPUTOHOMETPHUYCCKUMHA BCIIMUNMHAMHA

6.3

Hcnonp3oBaTh TEOpPEMBI CHUHYCOB M KOCHUHYCOB Ul HaXOXICHUS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYroJbHUKOBY),

MNPUMCHATH UX IMPU PCHICHUH T'COMETPHUICCKUX 3aaaqd

6.4

Bnagers nosstusMH TpeoOpa3zoBaHUS IMOAOOMS, COOTBETCTBEHHBIX
areMeHTOB TMoAo0HBIX (uryp. Ilomp3oBaThCcsi CBOMCTBAMHU MOI00MS
MIPOU3BOJIBHBIX (UTYP, YMETh BBIYUCIATH JUIMHBI U HAXOAUTH YIIIBI Y
noo0HbIX Quryp. IlpuMeHsTh cBoiicTBa MOJO0MS B NPAKTHYECKUX
3aja4ax. YMeTb MpPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B

OKpY’KaroIlleM Mupe

6.5

6.6

[lons30BaTbcst TeopeMaMu O TMPOU3BEIECHUU OTPE3KOB XOpH, O
MPOM3BEICHUH OTPE3KOB CEKYIINX, O KBapaTe KacaTelIbHON
[lons30BaTbcst  BEKTOpaMH, IOHMMATh WX TEOMETPUUECKUH U

(Gbu3nuecKuil CMBICH, MPUMEHATh MX B PEIICHWU TeOMETPUUYECKHX U




¢usnueckux 3amay. [IpuMEeHATH CKaIspHOE NMPOU3BEICHHE BEKTOPOB

AJI1 HaXOXACHHWA NJIMH U YI'JIOB

6.7

Ilonp30BaThCA MCTOAOM KOOpAMHAT Ha IIIOCKOCTHU, NPUMCHATH €TI0 B

PEIICHUU I'€OMETPUYCCKUX U ITPAKTHUYCCKUX 3aJa4d

6.8

6.9

6.10

Biagere NOHATUSMHM  IPaBUIBHOIO  MHOTOYI'OJIBHMKA,  JUIMHBI
OKPYKHOCTH, [UIMHBI JYI'M OKPYKHOCTM WM DPaJAMaHHOW Mepbl YIUIA,
YMETb BBIUHCIATH IUIOHIAAb Kpyra M ero 4acred. IIpumensarts

IIOJIYUYCHHBIC YMCHUA B IIPAKTHUYCCKUX 3aaadax

Haxoaute ocu unu HCHTPbI CUMMCTPHUHU (bnryp, IMPUMCHATb IBHIKCHUA

IIJIOCKOCTH B HpOCTGfII.HPIX crydadax

[lpuMeHATh MONydeHHBIE 3HAHUS Ha TPAKTHKE — CTPOUTH
MaTeMaTU4ecKue MOJENH Ui 3a7ad peajbHOM JKU3HH U MPOBOIMTH
COOTBETCTBYIOIIIE BBIYMCICHHS C MNPUMEHEHHEM Moxo0usi u
TPUTOHOMETPUYECKHX (QYHKUUK (TONB3YsCh, TI/€ HEOOXOIUMO,

KaJIbKYJISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

6 I'eomerpust

6.1 UYersipéxyronpauku. [lapamnenorpamm, ero npu3sHaku U CBOMCTBA

6.2 [IpsiMoyTroibHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOHCTBA

6.3 Tpaneuus, paBHOOOKast Tpanenus, e€ CBoWcTBa U Npu3Haku. [IpsmMoyroiapHas
' Tpaneuus

6.4 Meron yasoenuss meauansl. LlenTpanbsnas cummerpus. Teopema Paneca u
' TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KaxX

6.5 Cpennue TMHUM TpeyrojabHUKa U Tpaneuuu. L{eHTp macc TpeyroipHuKa

65 [Tonobue TtpeyronbauKOB, KoddduiueHt noaodbus. [IpusHaku mnogodus
' TpeyroasHUKOB. [IpuMeHeHne noqo0us Py peleHnH IPAKTUIECKUX 3a/1a4

6.7 @opmynbl A8 IUIOIIAAM TPEYrojbHUKA, TMapajienorpamMmma, pomba u
' Tpaneuuu

6.8 CpoiictBa muomazneit reomerpuueckux ¢uryp. OTHOUIEHHE IUIOMIAJEH
' o100HBIX (pUryp

6.9 Brruucnenue miomanei TpeyroJlbHMKOB M MHOTOYTOJIBHUKOB Ha KJIETYATON
. Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' MIPaKTUYECKHX 3a7a4

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIJIa NPSMOYTOJBHOTO TPEYTOJIbHMKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. | PUTOHOMETPUYECKHE
¢ynkuuu yrnos B 30°, 45° u 60°

6.12 BrycaHHble M IIEHTpaNbHBIE YIJIBI, Yrojl MEXAYy KacaTeJbHOM U XOpAOH.
' VYribl MeXAY XOpIaMU U CEKYITUMU

6.13 BrnircanHble v onrcaHHbIE YETHIPEX YT OIBHUKHI

6.14 B3anmHoOe pacnonoxkeHue IByX OKpyxHocTel. KacaHume OKpyKHOCTEH.

OO0mre kacaTenbHbIE K IBYM OKPYKHOCTSIM




9 KIIACC

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yriaoB oT 0 7o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOKAECTBO. POPMYJIbI IPUBEACHHUS
Pemenue TpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
6.2 IIPAaKTUYECKUX 3aJa4 C MCIIOJb30BAaHMEM TEOPEMbl KOCHHYCOB U TEOpPEMbI
CHUHYCOB
6.3 [TpeobpazoBanue nomodus. [1ogo06me cOOTBETCTBEHHBIX IIEMEHTOB
6.4 Teopema o mpousBeeHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB
' CEeKYIIMX, TeOpeMa O KBaJipaTe KacaTeabHON
Bexktop, mimHa < (MOaynb) — BEKTOpa,  COHANpaBICHHBIE  BEKTOPBI,
65 IIPOTHBOIOJOKHO HANpPaBJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpallMy HaJl BeKTopamu. PasnokeHue BeKTopa 1o JAByM
HEKOJUIMHEApHBIM BEKTOpaM
65 Koopaunatsl BekTopa. CKalsipHOE NPOU3BEJIEHHE BEKTOPOB, NPUMEHEHUE IS
' HAXO0XJACHUS JUIMH U yIJIOB
JlexapToBBl KOOPJIMHATHI HA IUIOCKOCTH. YPaBHEHMS INPSMOU M OKPYKHOCTH B
6.7 KOOpJMHATAaX, IEPECEUEHNE OKPY)KHOCTEN U MPSIMBIX. METOA KOOpAUHAT U €ro
MIpUMEHEHNE
6.8 [IpaBUIBHBIE MHOTOYTOJIBHUKA
6.9 JlnnHa okpyxHOCTH. ['pagycHas u paguaHHasi Mepa yriia, BBIYMCICHHUE JUINH AyT
' OKPYKHOCTEMN
6.10 [Tnomane kpyra, ceKTOpa, cCerMeHTa
6.11 JIBU>KeHHsI TUIOCKOCTHM W BHYTPEHHHE CHUMMETpUM ¢(uryp (35eMeHTapHbIe

npencrasienus). [lapamiensHslit nepenoc. [ToBopot




B coBpemeHHOM 1HM(PPOBOM MHUpPE BEPOAATHOCTb M CTATHCTHKA
npuoOpeTatoT BCE OONBIIYI0 3HAYMMOCTb, KaK C TOYKH 3PEHHUS MPAKTUYECKUX
NPWIOKEHUHN, TaK U UX POJIM B 00Opa30BaHWU, HEOOXOJAUMOM KaKJIOMY UYEJIOBEKY.
Bospactaer uucno mpodeccuit, mpu OBIaJCHUU KOTOPHIMH TpeOyeTCs Xopolas
0a3oBasi MOArOTOBKA B 00JIACTH BEPOATHOCTH W CTATHCTHKH, Takas MOATOTOBKA
Ba)KHA Ui TPOJOJKEHHUsT OOpa30oBaHUA W IS YCIEUIHOW MpodecCHOHATbHON
Kapbephl.

Kax11p1i1 4esT0BEK MOCTOSIHHO MTPUHUMAET PEIICHHS] HA OCHOBE UMEIOILIUXCS Y
HETO JAaHHBIX. A T 0O0CHOBAHHOTO MPUHSATHS PEIICHUS B YCIOBUAX HEAOCTaTKa
WM U30bITKAa WHOOPMAITUKU HEOOXOAMMO B TOM YHCJIE XOPOIIO CHOPMHUPOBAHHOE
BEPOSITHOCTHOE Y CTATUCTUYECKOE MBILLICHHUE.

NMeHHO 1O3TOMY OCTpPO BCTajla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOyyaromuxcsi GyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOUIEH  YMEHHME  BOCIHPUHUMATh U KPUTUYECKU
aHAIM3UPOBaTh UH(MOPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSITHOCTHBIA XapAaKTE€p MHOTHX pPEAIbHBIX MPOLECCOB M 3aBUCUMOCTEH,
IIPOU3BOJIUTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce C OCHOBHBIMM MPUHIMIIAMU cOOpa, aHallu3a 1
IPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OO0IIecTBa M rocyJapcTBa
npuoOIaeT oO0ydaImmxcs K OOIIECTBEHHBIM UHTepecaMm. l3ydeHne OCHOB
KOMOMHATOPUKH pa3BUBAaET HABBIKM OpraHU3aluM Tepebopa U mojacuéra yucia
BApUAHTOB, B TOM YHUCJIE B MPUKJIAIHBIX 3a/1a4yax. 3HAKOMCTBO C OCHOBaMH TEOpUHU
rpadoB co31aéT MaTeMaTuueckuil PyHmaaMeHT AJist GOpMUPOBAHUS KOMIIETCHIINMN B
o0nacTu UHPOPMATUKH U LUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUH CTATHUCTHKU H
BEPOATHOCTH OOOTAlIalOTCsl MPEACTABICHUS OOYyYarolMXCi O COBPEMEHHOM
KapTUHE MHpa M METOJlaX €ro HUccieaoBaHus, (popMUpyeTcs MOHWMAaHHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMATbHO 3HAYMMOUN MH(POPMALIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B COOTBETCTBUMM C MaHHBIMU HEISIMU B CTPYKTYpE MPOTPaMMbl Yy4eOHOTO
Kypca «BeposSTHOCTh U CTaTUCTHKa» OCHOBHOTO OOIIET0 0Opa30BaHUS BBIEICHBI
CIEAYIONINE CoAepKaTeIbHO-MeToAndYeckue JTuHUU: «lIpencraBieHne NaHHBIX U
omucaresibHas CTAaTUCTUKa», «BepoaTHOCTB», «DIEMEHTbl KOMOWHATOPUKW,
«BBenenue B Teoputo rpadoBy.

Conepxanue nuHun «lIpencraBieHue TaHHBIX U ONMUCATENIbHAS CTATHCTUKA
CIIY’KUT OCHOBOW Juisi (hOPMHpPOBAHHS HABBIKOB pabOThl ¢ WH(OpMarumen: oT
YTEHUS M UHTEpOpeTaluu WHpopMaluu, NpeAcTaBIeHHOW B Tabiauiax, Ha
auarpaMMmax W rpadukax, 10 cOopa, MPEeACTaBICHHMS M aHalu3a JaHHBIX C
UCIIOJIb30BAHUEM CTATHUCTUYECKHX XapaKTEPUCTUK CPEIHUX U PACCEUBAHUA.
Pabortass ¢ nmaHHBIMH, OOy4alolUecs ydaTrcs CYUTHIBATh M HHTEPIPETHPOBATH



JTAHHBIE, BBIABUTaTh, apIyMEHTHPOBATh M KPUTHUKOBATh IPOCTEHUIINE T'MIIOTE3BI,
Pa3MBIILIATh HaJ (PaKTOpaMHM, BBI3BIBAIOLIMMHU HW3MEHUMBOCTb, M OLIEHUBATh HX
BIIMSIHHE HA pPACCMaTPUBAEMbIE BEJIMYUHBI U ITPOLIECCHI.

NHTYyNTHBHOE TMPEACTABICHUE O CIy4alHOM HW3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUUW CTAHOBUTCS MOTHUBUPYIOLIEM OCHOBOW JUIA
U3Y4YEHUSI TEOPUM BEPOSTHOCTEH. DBOJIBIIOE 3HAYEHHE HMMEIOT INPAKTUYECKUE
3aJIaHUs, B YACTHOCTH OIIBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMUA MOJEIISIMHU.

[TonsiTue BEpPOSITHOCTH BBOJAUTCSA KaK Mepa MpPaBIONOA00Us CIIydailHOTO
coOpitus. [lpm wu3ydeHnn y4eOHOTO Kypca OOyYarolUecss 3HAKOMATCA C
NPOCTEMIIMMUA  METOJAMH  BBIYMCJIIEHHsS  BEPOSTHOCTEM B CIy4YalHBIX
DKCIEPUMEHTAX c PaBHOBO3MOKHBIMU AJIEeMEHTapHBIMU UCXOJaMH,
BEPOATHOCTHBIMHU 3aKOHaMHU, MO3BOJISIOLIMMHU CTaBUTh U peliarh 0oJiee CIOKHbIE
3amaud. B ydeOHBIH Kypc BXOIAT HayajibHbIE MPEJCTABICHUS O CIy4YallHBIX
BEJINYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOIIMXCS C
MHO>KECTBAMU M OCHOBHBIMHU OIl€pallMsIMA HaJl MHOKECTBAMH, PACCMATPUBAOTCS
IPUMEPBI IPUMEHEHUsS JUIS PEIICHMs 3a]a4, a TAKXKE HCIOJIb30BAHUS B JIPYTHUX
MaTEeMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeTax.

B 7-9 xnaccax uzydaerca ydeOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOpbIM  BXxomaT pasnensl: «lIpexcraBieHne JaHHBIX M ONHKCATEIbHAs
CTaTUCTUKa», «BeposTHOCTB», «DieMeHThl KOMOWHATOpUKW», «BBenenue B
Teoputo rpadoBy.

COAEPKAHUE OBYUEHMUSA
8 KUIACC

[IpencraBnenne NaHHBIX B BUAE TaOIHII, TUarpamMmm, rpaduKoB.

MHOX€eCTBO, 3JEMEHT MHOXECTBA, MOAMHOXKeCTBO. Omnepanuu Haf
MHOXECTBaMU: OO0BEAMHEHHE, TepecedeHue, nomnoiHeHue. CBONCTBA oreparuit
HaJ] MHOXKECTBAMH: TEPEMECTUTENIbHOE, COYEeTaTeNIbHOE, pacHpeeInuTeNbHOE,
BKJItOueHUs. Vcmosib3oBaHWe TpaduuecKoro MpeaCcTaBICHUS MHOMXKECTB s
OMMCaHUS peajbHbIX MPOLIECCOB U SIBJICHUM, P PELICHUU 3a/a4.

N3mepeHue paccenBaHus AaHHBIX. JUcnepcusi U CTaHIAPTHOE OTKIIOHEHHE
YHUCJIOBBIX HA00POB. JlnarpaMma pacceuBaHusl.

DJieMEeHTapHble COOBITUS chaydaiiHoro ombiTa. Ciy4yaliHble COOBITHS.
BepositHoctit  coObITHil.  OnbITBl € PAaBHOBO3MOXKHBIMH  DJIEMEHTapHBIMU



coOpiTussMu. CirydaiiHslil BBIOOp. CBsA3b MEXAY MAJIOBEPOSTHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMHU COOBITUSIMU B IIPUPO/JIE, OOILIECTBE U HAYKE.

JepeBo. CBolicTBa JE€pEBBEB: EIMHCTBEHHOCTb IIYTH, CYIIECTBOBAaHUE
BUCSYEH BEPIIMHBI, CBS3b MEXKJY YUCIOM BEpIIMH M yucioM pedep. Ilpasuiio
yMHOXeHHs. Pemienue 3aa4 ¢ moMopto rpados.

[TpotuBononoxHele coObiTusA. [uarpamma Oiinepa. OObenMHEHUE U
nepeceueHue coObiTuii. HecoBmecTHpie  coObiTus. ®dopmyna  ciokeHus
BEPOSAITHOCTEW. YCIIOBHAs BepOATHOCTh. [IpaBuino ymHOxeHus. HesaBucumbie
coObrtus. IlpencraBnenue skcriepuMeHTa B BUAE JAepeBa. Pemienuwe 3amzad Ha
HaXOXKJEHUE BEPOSTHOCTEH C NOMOIIBIO JI€peBa CIYyYaWHOTO HKCIIEPUMEHTA,
nurarpamm Jitiepa.

9 KJIACC

[IpencraBienne JaHHBIX B BHUAe TalnMi, AuarpamMM, TIpaduKoB,
MHTEpHpeTalnrs JaHHbIX. YTeHue u noctpoeHue Tabiaul, auarpamMmm, rpapukoB Mo
pEeaIbHbIM JAHHBIM.

[TepecranoBku u ¢akropuan. CoyeTaHus U YUCIO coueTaHuil. TpeyroabHUK
[Tackans. Pemenue 3aa4 ¢ UCTIOIb30BaHUEM KOMOMHATOPHKHU.

['eomerpuueckass BepoATHOCTh. CilydailHbIA BBIOOp TOYKM W3 (UTYpPHl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 TYT'HM OKPYKHOCTH.

HcnbiTanne. Yenex m Heypadya. Cepus HCHIBITAaHWM 10 TEPBOTO ycHexa.
Cepust ucnbiTanuii beprymm. BeposTHocTH cOOBITUH B CEpPUM  HUCIIBITAHHM
bepnyun.

CiyyaliHasi BEJMYMHA W PaCHpEleNIiCHUE BEPOSATHOCTEH. MaremaTthueckoe
oxkumanue u aucnepcus. [Ipumepbl  MaTeMaTMYECKOro  OXKHAAHUSA — KAK
TEOPETUYECKOIO0 CPEIHEr0 3HAYCHUs BEIMYMHBL. MareMarudeckoe OKHUIAaHWE U
JUACTIEPCUSA  CIyYalHOW BEJIMYUHBI «YHCIO YCIEXOB B CEPUU HCIBITAHUU
bepnyum».

[Tonsitue o 3akone OonbIIMX yuced. M3MepeHue BeposSTHOCTEN C MOMOIIBIO
yacToT. Posib 1 3HaUeHKEe 3aKOHa OOJIBIINX YUCEN B MPUPOJIE U OOLIECTBE.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«BeposITHOCTh U CTATUCTUKA» XapaKTEPU3YIOTCA:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaxX W MPUKIAAHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUN, MPOLEAYP TPa)KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTHE B PEUICHWU MPAKTHUYECKUX 3aja4
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYATHBHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTeMaTUYECKOM Hayku Kak cdepbl 4YeloBeUeCKOu
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTranue, GopmMHpoOBaHHE KYJbTYPbl 310POBbSl H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAIoIlel cpenbl, IIaHUPOBAHUS TMOCTYNKOB U
OLCHKH WX BO3MOXHBIX MOCJECICTBUM JJI1 OKPYXKAIOWIEH CPENbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSAM B YCIOBHUAX HEONPEACITEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHUCJE
bopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUNH KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble JJornueckue aAelcTBUA:

e BBIBIITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKHM MAaTEMaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
MPOBOJIMMOTO aHAIMN3a;

e BOCHPUHUMATH, (OpPMYIHpPOBaTH U  NPEOOPa3OBBIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpULATENbHbIC, €IMHUYHbIC, YacTHbIE W O0O0IIue,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTUBOpPEUMs] B (pakTaxX, JaHHBIX, HAOJIOJEHUSX U YTBEPKACHUSX,
npejiaraTb KpUTEPUU /7Sl BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEP)KIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECIIOXKHBIE JI0KA3aTEIbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCOO pemieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BapMAaHTOB pELICHUs, BBIOUpAaTh HauOoJiee TMOAXOAAIUN C Yy4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

WCITOJI30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT IO3HAHUSA,
dbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE M JaHHOe, (HOpPMHUPOBATH
TUIO0TE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

IPOBOJAUTH IO CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIHI
IKCIIEPUMEHT, HEOOJBIIIOE UCCIEIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKITY COOO;
CaMOCTOATENHHO (POPMYIHUPOBATH 00OOIIEHUS U BBIBOJIBI M0 pe3yjbTaTam
POBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKEe BBIIIBUTATH
MIPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nunopmanmueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATH U UHTEPIPETHUPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOWpATh GOpMy MpeACTaBICHUS HHPOPMAMA UM WIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMmamu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEII0KEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYXXACHUSA B COOTBCTCTBUU C YCIOBUAMU
H neiisiMmu 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U NMHMCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS M0 XOAY PELICHMS
3aJ1a4l, KOMMEHTUPOBATh MIOJYyYEHHBIH PE3YJIbTAaT;

B X0JIe 00CYXJIeHUs 3a7]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMH JPYrUX
YYaCTHUKOB JAMAJIOra, OOHApPYKMBATh Pa3lMYUMe U CXOJCTBO MO3MLUN, B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IOPEACTAaBIATh  PE3YNbTAThl  PELICHUs 3a/1auu, AKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEIBLHO BEIOMPATH ()OPMAT BBICTYILICHUS
c y4€TOM 3aj1a4 Mpe3eHTAllMU U OCOOCHHOCTEH ayAUTOpUU;

NOHMMATh U UCIOJB30BaTh MPEUMYILIECTBA KOMAaHAHON U MHAUBUIYaJIbHOM
paboThI IIPU PEIICHNN YYEOHBIX MaTEMaTHUECKHX 3a/1ay;

NPUHUMATh LEJIb COBMECTHOM AESITENbHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paloThl, pacnpeAensTb BUIbl pPabOT, JOroBapUBaTHCA,
o0Cy>KIaTh MPOILECC U Pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YacTh paOOThI
U KOOPIMHHMpPOBAaTH CBOU JIEUCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLIEHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOLIMH NPOAYKT IO KPHUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, aJITOPUTM peIIeHUs 3aiauu (WU ero
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQ/IETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcCa U pe3yJibTaTa
peleHns MaTeEMaTUIEeCKOM 3a/1auu;

IPEABUAETH TPYAHOCTHU, KOTOPBIE MOI'YT BO3HUKHYTh IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTHBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTHU [OCTABJICHHOM L€ U
YCIOBUSIM, OOBSCHATh NMPUUYUHBI JAOCTHXKCHUS WM HEJOCTHXKEHUS IIelH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 8 kiacce oOydarOomIMiiCs TOJYYHT CIEIYIOIIHNE
IIPEAMETHBIE PE3YIIBTATHI:

W3Bnekatb u mpeoOpa3oBbIBaTh WHGOPMAIMIO, MPEICTaBICHHYIO B BHJE
Tabull, Tuarpamm, rpadukoB, MPEACTaBIATh JaHHbIC B BUIE TaOJUIl, AUArpaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOILIBIO CTATUCTUYECKUX IOKAa3aTeNed: CpeaHuX
3HAYEHUN U MEp paccenBaHus (pa3max, JUCIEPCHS U CTAHIaPTHOE OTKIOHEHHE).

HaxoauTh 4acTOThl YUCIOBBIX 3HAYECHHUN M YaCTOTHI COOBITHIL, B TOM YHCIIE
0 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHUM.

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITUN B OMBITAX, 3Has BEPOSTHOCTH
AIIEMEHTAPHBIX COOBITUIA, B TOM UYHCIE€ B ONbITAX C PaBHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonp3oBarh rpaduueckue MOAENTU: JEPEBO CIY4YallHOIO SKCIEPUMEHTA,
JarpaMMsbl Ditliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATUSMH: MHOXECTBO, IOJMHOXXECTBO,  BBIIIOJIHATH
olmepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TIEpPEceueHue, JIOIMOJTHEHUE,
MIEPEYUCIATD AJIEMEHTBHI MHOYKECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonp3oBath rpapuueckoe NpeACTaBICHUE MHOXKECTB M CBS3€H MEXIY
HUMM JUI OIIMCAaHMS IIPOLIECCOB U SIBJICHUM, B TOM YHCJIE IIPU PEUICHUU 3a1a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB U KYpCOB.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJIYYUT CIICIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

W3Bnekatb u mnpeoOpa3oBbIBaThb HH(OPMALMIO, MPEICTaBICHHYIO B
pa3NUYHBIX MCTOYHMKAX B BHJE TaONUWIl, nuarpamm, rpaukoB, MPEICTaBISATH
JIaHHbBIE B BUE Ta0JIUII, TUarpaMm, rpauKoB.

Pemate 3amauM OpraHu3oBaHHBIM TNEpeOOPOM BApUAHTOB, & TaKXKE C
UCIOJIb30BaHUEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

Hcnonb30BaTh OMUcaTeNbHbIE XAPAKTEPUCTUKHU 11 MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YMCJIE CPETHUE 3HAYEHUs U MEPBI PACCEUBAHUS.

HaxonuTh 4acToThl 3HAYEHUI M 4acTOThI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUI 1 HAOIIOICHUH.

HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITUN B M3YYEHHBIX OIBITaxX, B TOM
YHUCJIE€ B OMbBITaX C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHUSMH, B CEPUSIX
VCIIBITAaHUU J10 IIEPBOT0 yCIIeXa, B CEpUAX UCIIBITAHUN bepHyu.

NmMeTp mpencraBiieHWE O CIIy4YalHOM BEJIMYMHE U O PaCHpEAcICHUU
BEPOSITHOCTEN.

HNmeTtr mpencraBieHHe O 3aKkOHE OONBIIMX YHCET KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYHMBOCTH U O POJIM 3aKOHA OOJBIIMX YHCEN B
MIPUPOJIC U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

HaumeHoBaHue pa3/iejioB U TeM
Ne ni/m Konrpoubnbie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI
1 [ToBTOpenue kypca 7 kiacca 2 https://m.edso00.ru/X3FZS77JT
O .
2 HHCATCIDHAT CTATHCTHIA 2 https://m.eds00.ru/8DX3YEE7C
PaccenBanue naHHbIX
3 MHoxecTBa 2 https://m.eds00.ru/5GSLMI7R3
4 BeposiTHOCTB clyualiHOTO COOBITHUS 3 1 https://m.edsoo.ru/LU8Y QKXOL
5 Beenenue B Teoputo rpadoB 2 https://m.eds00.ru/40G4X25TN
6 Crnyyaiinpie COOBITUS 4 https://m.edsoo.ru/F5E58710K
7 O0001Ienne, cucTeMaTH3aIisg 3SHAHUH 2 1 https://m.edso0o.ru/137K3MSIF
OBUIEE KOJIMYECTBO YACOB I1O 17 1 1
[MPOTPAMME



https://m.edsoo.ru/X3FZS77JT
https://m.edsoo.ru/8DX3YEE7C
https://m.edsoo.ru/5GSLMI7R3
https://m.edsoo.ru/LU8YQKXOL
https://m.edsoo.ru/4OG4X25TN
https://m.edsoo.ru/F5E58710K
https://m.edsoo.ru/I37K3MSIF

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

dueKkTpoHHbIE (LM (pPOBbLIE)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoTshI
1 [ToBTOpenue kypca 8§ kiacca 2 https://m.edso00.ru/F1SB2Q6TK
2 DneMeHThl KOMOMHATOPUKH 2 https://m.edso0.ru/OTVIFYMO08
3 I'eomeTpuueckasi BEpOSITHOCTh 2 https://m.edsoo.ru/JRA02MMJ7
4 Ucnwiranus bepuymium 3 https://m.edsoo.ru/PVPMDGFCN
5 CrnyugaitHasi BeTHIMHA 3 https://m.edsoo.ru/PC35FWECN
6 O06001eHre, KOHTPOJIb 5 1 https://m.edsoo.ru/BBFTYCMQO
OBLIEE KOJIMYECTBO YACOB I1O0 17 1

[NPOT'PAMME



https://m.edsoo.ru/F1SB2Q6TK
https://m.edsoo.ru/OTVIFYM08
https://m.edsoo.ru/JRA02MMJ7
https://m.edsoo.ru/PVPMDGFCN
https://m.edsoo.ru/PC35FWECN
https://m.edsoo.ru/BBFTYCMQ0




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3yueHusi o0pa3oBaTesibHbIE PECYPChI
padoThI padoThI
IIpencrapieHue TaHHBIX.
1 bel A 1 https://m.eds00.ru/16PEO3Q2G
OnucarenbHas CTaTUCTHKA
Cny4aiinble COOBITHSL.
2 ya 1 https://m.edsoo.ru/RUI18V6UI
BepositHOCTH 1 4acTOTBI
3 OTKIOHEHUS 1 https://m.edso0.ru/PIXXIGBJN
CraHgapTHOE OTKJIOHCHHE
4 Aap 1 https://m.edso0.ru/KYQY7LB3M
YHUCIIOBOTO Habopa
5 MHO0XecTBO, ITIOIMHOKECTBO 1 https://m.eds00.ru/3Z7F1KG5T
CaoiicTBa omnepanuii HaJl
MHOKECTBAMU:
11 MEPEMECTUTENBHOE, 1 https://m.edso0.ru/RGK5GD7DF
coYeTaTeIbHOE,
pacnpeaenuTeNbHOe, BKIIOYSHUS
I'padmueckoe npencrapiacHue
7 pag et 1 https://m.edsoo.ru/FIPIQ8U94
MHOJKECTB
DIJIeMEHTapHBIEC COOBITHS.
8 orap 1 https://m.edso0.ru/5KFFTZ222
Crnyqaifapie cCOOBITHS
BbrnaronpustcTBytomue
9 DIIEMEHTApHBIE COOBITHSI. 1 https://m.edsoo.ru/TTTHGTF8R
BepositHocTH COOBITHI
ONBITE ¢ PABHOBO3MOYKHBIMHU
10 P 1 https://m.edsoo.ru/3FBWH23QS
3JIEMEHTAPHBIMHA COOBITUSIMHU.



https://m.edsoo.ru/16PEO3Q2G
https://m.edsoo.ru/RUI18V6UI
https://m.edsoo.ru/PJXXIGBJN
https://m.edsoo.ru/KYQY7LB3M
https://m.edsoo.ru/3Z7F1KG5T
https://m.edsoo.ru/RGK5GD7DF
https://m.edsoo.ru/FIPIQ8U94
https://m.edsoo.ru/5KFFTZ2Z2
https://m.edsoo.ru/TTTHGTF8R
https://m.edsoo.ru/3FBWH23QS

Crnyyaiinelii BEIOOp

CaolicTBa jaepeBa:
€IMHCTBEHHOCTH MYTH,

11 CYILIECTBOBaHME BUCAUEN 1 https://m.edsoo.ru/DH7ULRQ7T
BEPIINHBI, CBA3b MEXKIy YHCIOM
BEPILVH U YuciIoM pédep

12 [TpaBuno yMHOKEHUS https://m.eds00.ru/K76VI2W4N

13 [IpoTrBOMOI0XKHOE COOBITHE https://m.edsoo.ru/VVUB6L9JA2
Huarpamma Diinepa.

14 OObenuHeHue U rnepeceyeHue 1 https://m.eds00.ru/CXZ8KTXVE
cOOBITUI
[TpaBusio yMHOKEHUs

15 BEPOATHOCTEH. ¥ CII0BHAS 1 https://m.eds00.ru/X8KILPR5D
BEpOATHOCTH. HezaBuCHMBIE
cOOBITHS

16 [ToBTOopenue, o6o0mmenue. I'padn 1 https://m.edsoo.ru/WX49KRDMH
KonTponsHnas pabora no remam

17 "Cry4aitHble COOBITHS. 1 https://m.eds00.ru/QF3GBW3C5
BepositHocTs. I'padsr”

OBUIEE KOJIMYECTBO YACOB I1O 17

[TPOT'PAMME



https://m.edsoo.ru/DH7ULRQ7T
https://m.edsoo.ru/K76VI2W4N
https://m.edsoo.ru/VUB6L9JA2
https://m.edsoo.ru/CXZ8KTXVE
https://m.edsoo.ru/X8KILPR5D
https://m.edsoo.ru/WX49KRDMH
https://m.edsoo.ru/QF3GBW3C5

9 KJIACC

KoanuecTBo 4acoB

Hara JIeKTPOHHBbIE U(PPOBHIE
Ne n/m Tema ypoka Kontposbubie IIpakrnueckue
Bcero u3yueHusi oOpa3zoBaTe/ibHbIE pecypchl
padoThbI padoThbI

[IpencraBnenue qaHHBIX 1 https://m.edso0o.ru/Q947AEIU0
OnucarenbHas CTaTUCTUKA https://m.edso00.ru/Q4B57ES0Z

3 HezaBucumocts coObITHI https://m.edsoo.ru/1IXWOP3B8X

4 Komburaroproe npasio 1 https://m.edsoo.ru/JHM41LV0S
YMHOXEHUS

5 Hepecratioskit. Gaxropuar. 1 https://m.edso0.ru/MHVL7QVEF
CoueTaHus U YUCIIO COYETAHUN

6 Tpeyronpauk [Tackans 1 https://m.eds00.ru/GICER7TYH
HcneiTanue. Ycnex n Heygayva.

7 Cepus ucnbITaHUM 10 IEPBOTO 1 https://m.edso0.ru/80V1IMEH5R
ycnexa
UcneiTanue. Ycnex u Heygayva.

8 Cepus UCTIBITAHUHN JI0 TIEPBOTO 1 https://m.edsoo.ru/HY X7MOR3W
ycnexa

9 R . 1 https://m.edsoo.ru/OG4UJZH68
pacmpeiesieHne BeposITHOCTEH
MareMatuueckoe 0KHIaHUE U

10 JUCTIepCHUs CIly4aiiHON 1 https://m.eds00.ru/565PLHG90
BEJTUYUHBI
[Ipumepsl MaTeMaTHUECKOTO

11 OKUJaHUS KaK TEOPETUUECKOTO 1 https://m.eds00.ru/DO6HCR46S
CPEIHETO 3HAYEHUS BETUYNHBI

12 [IpuMeneHne 3aKkoHa OOJIBITNX 1 https://m.eds00.ru/24VNG3P7W



https://m.edsoo.ru/Q947AEIU0
https://m.edsoo.ru/Q4B57ES0Z
https://m.edsoo.ru/1XW0P3B8X
https://m.edsoo.ru/JHM41LV0S
https://m.edsoo.ru/WHVL7QVEF
https://m.edsoo.ru/GJCER7TYH
https://m.edsoo.ru/8OV1MEH5R
https://m.edsoo.ru/HYX7MOR3W
https://m.edsoo.ru/OG4UJZH68
https://m.edsoo.ru/565PLHG9O
https://m.edsoo.ru/DO6HCR46S
https://m.edsoo.ru/24VNG3P7W

YHUCCJI

13

14

15

16

O0001enue, cucTeMaTH3alus
3HaHUU. BeposaTHOCTH
CIIy9aiflHOTO COOBITHSI.
DneMeHTHl KOMOMHATOPUKH

O0001enue, cucTeMaTH3alus
3HAaHUN. IJIEMEHTHI
KOMOWHATOPHUKH

O0001enue, cucTeMaTH3alUs
3HAHWUH. DJIEeMEHTHI
koMOuHaTopuku. CiydaiiHble
BEJIMYUHBI M pacIpe/ie/ICHUS

O0001enue, cucTeMaTH3alIUs
3HaHuU. Ciry4yaiiHble BEJMUUHBI
U pacrnpeaeaeHus

https://m.edsoo.ru/ONNZKNTC3

https://m.edsoo.ru/5940HH585

https://m.edsoo.ru/F2L1AQ705

https://m.edso0.ru/K20QA3L023

17

WroroBas koHTpoJsibHas paboTa

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

17

https://m.eds00.ru/QY01QWK9J



https://m.edsoo.ru/0NNZKNTC3
https://m.edsoo.ru/5940HH585
https://m.edsoo.ru/F2L1AQ7O5
https://m.edsoo.ru/K2QA3L023
https://m.edsoo.ru/QY01QWK9J




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

8 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
NPOBEPAEMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs
pe3yJbTara
5 BeposiTHOCTB M cTaTHCTHKA
W3Bnekatb U mpeoOpa3oBbIBaTh HH(POPMAIUIO, MPEIACTABICHHYIO B
5.1 BHJIe TaOMI, aUarpamm, rpaduKoB, MPEICTABIATh JaHHBIC B BHJIC
TabNuIl, TarpamMmm, rpad)uKoB
OnuceiBaTh JaHHBIE C TIOMOIIBIO CTAaTUCTUYECKUX IMOKa3aTeJeH:
5.2 CpeIHUX 3HAYEHU U Mep pacceuBaHus (pa3Max, TUCHEpCUs H
CTaH/IapTHOE OTKJIOHEHHE)
53 Haxoauth 9acTOTHI YMCIOBBIX 3HAYEHHUH W YaCTOTHI COOBITHM, B TOM
' YHClie TI0 pe3yJbTaTaM U3MEPEeHUN U HaOII0AeHUN
HaxomuTh BepOSTHOCTM CIy4allHBIX COOBITHII B ONBITaX, 3Has
5.4 BEPOSTHOCTH 3JIEMEHTAPHBIX COOBITUH, B TOM YHCIE B OMNbITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
EE Ucnonb3oBate  rpaduueckue  MOJENU:  JEPEBO  CIY4alHOTO
' IKCIIEPUMEHTA, TUarpaMmbl Diliepa, YuciioBas mpsmas
OnepupoBarh MOHSATUSMU: MHOXKECTBO, IOJMHOKECTBO; BBITIOJIHSITH
56 omepanM  HaJ  MHOXECTBaMHU:  OOBEIMHEHHE, I[epeceueHue,
' JOTIOJTHEHUE; TIEPEUYHCIIATH JIEMEHTH MHOKECTB, PUMEHSITh CBOMCTBA
MHOXECTB
Hcnons3oBatk Tpaduyueckoe MPEACTABICHHE MHOXECTB U CBs3EH
5.7 MEXIy HUMH JJI1 ONUCAHUA MPOIECCOB U SIBJICHUH, B TOM YHCIIE TIPU
pelieHnu 3a1a4 U3 JPYruX y9eOHBIX MPEIMETOB U KYpPCOB
9 KJIACC
Kon IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM

MPOBePSIEMOT0

00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs




pe3yjabTara

5

5.1

5.2

5.3

5.4

5.5

BepOﬂTHOCTb N CTAaTUCTHUKA

W3Bnekatb U mpeoOpa3oBbIBaTh HH(POPMAIUIO, MPEACTABICHHYIO B
pa3IMYHBIX HCTOYHUMKAX B BHJE TaOMUL, AuarpamM, TIpaduUKoB,

MPEJCTABIATH JaHHBIC B BUJIE TAOIUII, AUarpamMm, rpadukoB

PemraTe 3a/ladd OpraHnu30BaHHBIM HCpC60pOM BAapHaHTOB, a4 TAKXE C

HUCIIOJIB30BaAHHNEM KOM6I/IHaT0prIX paBuJI U MCTOAOB

Hcnonws3oBaTh  omucaTelIbHBIE XapaKTEPUCTUKU  OJId  MAacCCUBOB
YHUCJIIOBBIX JaHHBIX, B TOM 4YHCJIC CPCAHUC 3HAUYCHUA W MCPLBI

paccerBaHus

HaxoguTte 4acToOThI 3HaYEHUH M YaCTOTHI CO6LITI/I$I, B TOM YHCIIC

MOJIB3YSCh PE3yIbTaTaMH IMPOBEAEHHBIX U3MEPCHUH U HAOIIOICHUI

HaxoauTe BEpOATHOCTH CIy4alHbIX COOBITUN B M3YyYEHHBIX ONbITaxX, B
TOM 4YHCJIIE B ONbITaX C PABHOBO3MOXHBIMHU DJIEMEHTAPHBIMU
COOBITHSIMH, B CEpHUAX HCHBITAaHWNA /O TEPBOrO YyClexa, B CEepHsX

ucnblTaHui beprynnm

5.6

Nmers npencraBiieHHE O CIIy4allHOM BEIMYMHE U O PaCHpEICIeHUU

BEPOATHOCTEMN

5.7

Nmets mpeacTaBieHre O 3aKOHE OOJBIINX YUCEN KaK O MPOSIBICHUH
3aKOHOMEPHOCTU B CIy4alHOW HW3MEHYMBOCTM M O POJU 3aKOHa

0O0JIBIINX YKCEN B IPUPOAE U OOLIECTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
5 BeposiTHOCTB M cTaTHCTHKA
5.1 [IpencraBieHre NaHHBIX B BUJE TAOIUII, JHArpaMm, rpaukoB
5 5 MHOXecTBO, 3JE€MEHT MHOXXECTBa, MOAMHOXecTBO. Ormnepauuu Haj
' MHOXECTBaMU: 00bEMHEHNUE, IIePeceUYeHHUE, OMOTHEHNE
- CaolicTBa onepanuii HaJl MHOKECTBAMU: [I€PEMECTUTEIILHOE, COUETATENIbHOE,
' pacrpenesInTeNIbHOE, BKIUYEHUS
£ 4 Hcnonb3oBanue rpaduyeckoro MpeAcTaBICHUs MHOXECTB MJIS OINUCAHUA
' pealIbHBIX IIPOLIECCOB U SBJICHU, IPH PELICHUU 3a/1a4.
56 W3mepenune paccemBaHusl AaHHbIX. /lucnepcus U CTaHAApTHOE OTKJIOHEHHE
' YUCIOBBIX HAOOpoB. Jlnarpamma paccenBaHUs
OneMeHTapHble CcOOBITUSL  ciaydailHoro omblta. CiydaiiHble COOBITHS.
56 BepostHocTi coObiTuii. ONBITBI ¢ PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
' coobitusiMu. CryuyaiiHbiii BbIOOp. CBSI3p MEXIy MAIOBEPOSTHBIMH U
MPAKTUYECKHU TOCTOBEPHBIMU COOBITUSMHU B IIPUPOJIE, OOIIECTBE U HAYKe
HepeBo. CBolicTBa JE€pEBbEB: E€AUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
5.7 BUCSYEH BEpUINHBI, CBA3b MEK/Y YUCIIOM BEpILUH U ynciaoM pédep. [Tpasuio
yMHOXeHUs. Perienne 3a1a4 ¢ noMoIsko rpagos
[TpotuBomnonoxkHble coObITHA. [narpamma Oiinepa. OObeauHeHHE W
5.8 nepeceueHne coObiTuil. HecoBmecTHble coObITHS. Dopmyna CIOKEHHS
BEPOSATHOCTEMN
5.9 VYcnoBHast BeposiTHOCTB. [IpaBuio ymHoxenus. HezaBucumble coObITHS
IIpencraBneHne »SKCIepUMEHTa B BUAE JAcpeBa. Pemenue 3agad  Ha
5.10 HAaxO0’KJICHNE BEPOSITHOCTEN C IMOMOIIBIO JEPEBa CIy4allHOTO HKCIIEPUMEHTA,

auarpamm Jiepa

9 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

5 BeposiTHOCTB U cTaTHCTHKA
IIpencraBnenue NaHHBIX B BUJE TaOJMLl, JUarpaMM, rpadukoB, HHTEPIpETALUs
5.1 JTaHHBIX. YTeHHe W mocTpoeHue Taliwi, Auarpamm, rpadukoB MO pearbHBIM
JAHHBIM
5.2 [TepecTanoBku u pakTopuan
5.3 CoueraHus ¥ YUCIO COYETAHUM
5.4 Tpeyronbauk [Tackans. Pemenue 3a1a4u ¢ Mcnosib30BaHUEM KOMOUHATOPUKH
- I'eomerpuueckas BepoaTHOCTh. CiydailHbIi BBIOOp TOYKM M3 (UTYpBl Ha
' IUIOCKOCTH, U3 OTPEe3Ka U U3 IyT'H OKPYKHOCTH
5.6 HcnsiTanue. Ycnex u Heynava. Cepust HCIIBITAHUH J10 IEPBOTO ycnexa
57 Cepus ucnbeiTanuii bepnymiu. BeposTtHocTu coObITHH B CepuM HCHBITAHUN
' beprymn
5.8 CrnyyaiiHas BeJIMUMHA U paclpesiesieHue BeposSTHOCTEN
59 Matemaruueckoe oxxugaHue U aucnepcus. Ilpumepsl MareMaTHyecKoro
' OKUJIaHUS KaK TEOPETHUECKOro CPEHET0 3HaUECHUs BEITUYMHbI
£ 10 MaremaTHueckoe OXHUJaHME M JUCIEpPCHs CIy4alHOH BEJIMYMHBI «UHCIIO
' YCIIEXOB B CEpHUM MCTBITaHUNA bepHymm»
511 [Tonatue o 3akoHe OonbIIMX 4YHcel. V3MepeHHe BEpOSITHOCTEH C HMOMOIIbIO

yacToT. Poib 1 3HaueHue 3akoHa OOJIBIINX YKMCEN B IPUPOJIE U 00I1IeCTBE




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaly HaJl MHOXECTBAMM, YMEHHUE OIEepUPOBATH MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUKI, NPUMEHATh WX MPU PEIICHUU
3a/1a4; YMEHHUE HCI0JIb30BaTh rpapuuecKoe MpeiCTaBIeHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PEIICHUH 3a/1a4

U3 ApYrux y4yeOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPENEICHUE, aKCHOMa, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJIUTH INPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHSATHSAMHU: HAaTypadbHOE YHCIIO, MPOCTOE M
COCTaBHOE YHCIIO, JE€JIUMOCTh HATypaJbHBIX YHCEJ, MPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJIh YHUCIa, OOBIKHOBEHHAs ApOoOb M
JecsTUYHas OpoOb, CTaHIAPTHBIA BUJ YHCIA, pallMOHAIBHOE YHUCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METHUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C  YUCJIAaMH, CpaBHUBATH U
YHOOPSIIOYMBATh YWCA, TMPEACTABISATh YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKPYIJIATH YHUCIIA; YMEHHUE JeNaTh MNPUKHUAKY U OLIEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpeHb, MHOTOYIEH, ajredpanyeckas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTeNneHu
Oosbllle €IMHUIBI;, YMEHHME BBIIOJIHATH pPAcdy€Thl MO (QopMylam,
npeoOpa3oBaHus ILENbIX, APOOHO-PAallMOHANBHBIX BBIPAKEHUN U
BBIPAKEHUIN C KOPHSMH, PA3JI0KEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM 4HCIIE€ C UCIHOJb30BaHHEM (OpPMYJ pa3HOCTH KBaJApaTOB U

KBaZpaTa CyMMBbI U pa3HOCTHU

YMenue OonecprupoBaTh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHON, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHHIC YpPAaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPaBHEHUSI C OJHOW TMEPEMEHHOM, CHUCTEMBI
JIBYX JIMHEHHBIX YpaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJIE MPU PELIECHUHU 33]1a4 U3 IPYrux MpeaMeTOB
U TMPAKTUYECKUX 337a4; YMEHUE HCIIOJIb30BaTh KOOPJIAMHATHYIO
NPSMYI0O ¥ KOOPIMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsl pelieHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKIHUU, HYIU
byHKIMH, POMEXYTKH 3HAKOIOCTOSHCTBA, POMEXYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE WM HAUMCHBIIEEC 3HAYCHUS
byHKIHIH; yMeHHe OIIEpUPOBATH HOHSATHSAMHU: npsimast
MPONOPIMOHAIBHOCTh, JTMHEWHAs (YHKIUS, KBaJApaTudHas ()yHKIIHS,
oOpaTHasi TPONMOPIHMOHAIBHOCT, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku GyHKINN, UCTIOTB30BATh TPAdUKH JIJIS ONIPEICTICHIS
CBOMCTB IPOIIECCOB M 3aBUCUMOCTEH, IS PEIICHHS 33Jad U3 JAPYTuX
y4eOHBIX TIPEJIMETOB W pEAJbHOW JKM3HMU;, YyMEHHE BBIPAXXaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUNHAMU

Ymenue OIIepUpOBATH HOHSTUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernyeckass M TE€OMETpUYECKass  IMPOTPECCUU;  YMEHUE
UCIOJIb30BATh CBOMCTBA MOCJENOBATENbHOCTEH, (HOPMYIBI CyMMBI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YMCIE 3a1a4 U3 IPYTHUx

y‘Ie6HHX npeaAMETOB U peaanoﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM 4YHCIE Ha MPOIEHTHI,
IO ¥ 4YacTH, JBUXKEHHE, paboTy, IeHy TOBAapOB M CTOMMOCTh
TOKYIIOK W yCITYT, HAJIOTH, 33/1a4¥ U3 00JIACTH YIPABJICHHS JINYHBIMU U
ceMeHbIMM  (UHAHCAMH); YMEHHE COCTaBIIATh  BBIPAXKCHUS,
ypaBHEHHWs, HEPAaBEHCTBA M CHCTEMBl IO YCJIOBHIO 3a/auH,
WCCIIeIOBATh MOJIYUEHHOE PEIIEHHE W OIEHUBATh MPaBAONOJI00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh NOHATUAMU: (UTYpaA, TOUYKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJbHUKH, MPSIMOYTOJIbHBII TPEYroibHUK,

Me/raHa, OMCCeKTpUca M BBICOTa TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,




napajiesiorpaMM, pomMO, TNPSMOYTOJbHUK, KBaJpaT, Tpamneuus;
OKPY)KHOCTb, KpYTI', KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3a/auyd, B TOM YHCIIE U3 MOBCEIHEBHOM
KU3HHM, Ha HAXOXXIACHUE IEOMETPUYECKUX BEIIMYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GUryp u (hakToB

10

YMeHue omnepupoBaTh IOHATUAMHU: PABEHCTBO (HUIYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapauIeNbHOCTh M INEPHEHAUKYISIPHOCTh IPSMBIX,
yrojl MeXAY HpsIMbIMU, MEPIEHIUKYIAp, HAKIOHHAs, IPOEKLUs,
nonobue ¢puryp, noJo0HbIe TPEYTOJIbHUKH, CUMMETPUS OTHOCUTEIBHO
TOYKM M TNPAMOW; YMEHHE DPACIIO3HABAaTh PAaBEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napamieNbHOCTh U NEPHEHIUKYIIPHOCTh MPSMBIX B

OKpY’KaloIlleM MUpe

11

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PpacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE NpUMEHATh (OpMyabl TNepuUMeTpa U  IIIOLIAU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO apaJUIEIENUIE1a; YMEHUE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopeMy Iludaropa, TpUroHOMEeTpUUYECKHE COOTHOLICHHUS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIrypel W UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UIYpbl OT PYKH, C TOMOIIbIO UYEpPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH

CHUMBOJIbHOMY OIIMCAHUTO

13

14

YMmenue OIICpHUPOBATH IHOHATUAMMN: IpsAMOYTOJIbHAA cucremMa
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAJIAPHOC ITPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BATb BCKTOPbBI U KOOPAWHATHI AJId MPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJad4, B TOM YHCIIC H3 JPYIrux y‘-Ie6HBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSTUSMHU: CTOJOMKOBBIE U  KPYTOBBHIE
quarpaMMbl, TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeauaHa,
HauOoJbIlIee W HAMMEHbIIEE 3HAYCHUS, pa3MaxX YHCIOBOTO Habopa;

YMEHHME  U3BJIeKaTh, MHTEPHPETUPOBATH U  MPEoOpPa3OBHIBATh




15

16

uHpOpMAIMIO, TPEJICTaBICHHYI0 B Ta0iMIAX M Ha JgUarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKHM pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHUE pacllO3HaBaTb HW3MEHYMBBIC BEIMYMHBI B

OKpY’KaroIlleM MUpe

YMeHue omnepupoBaTh TMOHATHAMH: CIYYalHBIA OMBIT (CIydalHbBIN
OKCIIEPUMEHT), DJJIEMEHTapHOE COOBITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4alHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOAWTh BEPOATHOCTH CIIYYalHBIX COOBITUH B ONBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJladyd METOJIOM OPraHHW30BAHHOIO Mepedopa M € HUCIOJIb30BAHUEM
MpaBWjia YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peaJbHBIX
COOBITUN W SIBICHWUH, MMOHUMATh POJb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITH B OKpYXAlOIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSITHEM HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €ETO POJIbIO B MACCOBBIX SABJICHHAX

YMeHue BbIOMpATh MOIXOISIIMNA W3YYEHHBIM METON MAJIs pEelIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U JKU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIC  BBIJAIOIINECS  PE3YJIbTATHI,
MOJYYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIUTH
MIpUMEPBhl MATEMATUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna v BHIYUCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCE

1o OOBIKHOBEHHbIE M JIECATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Pannonaneupie uncna. Apudmernyeckue omepanuud ¢ palloHATbHBIMU
- YyHClIaMu

14 JeiictButenpHbie uncna. ApupMETHUYECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
- qrCcIaMu

15 [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUia OKPYIJICHHS, NPUKHAKA M OLIEHKa
- pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BbIpaXKEHUs

2.1 bykBeHHbIE BbIpakeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )

29 Crenenp ¢ uenbiM mnokazateneM. CTelneHb C palMOHAJIBHBIM IOKa3aTeJeM.
. CBolicTBa CTeNEHH

2.3 MHorousneHsl

2.4 Anrebpanueckas ApoOb

”5 ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEINEHHU. HeiictBuss ¢
' apu(METHUECKUMH KOPHSIMHU HATYpAIbHOH CTETICHN
3 VYpaBHEHUS U HEpPAaBEHCTBA

31 Lenbie u npoOHO-panioHabHBIE ypaBHEeHUs. CHCTEMBI M COBOKYIMHOCTH
' ypaBHEHU I

39 Lenbie u apoOHO-panMoHaNbHble HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPaBEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble IOCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TIOCIIEI0BATEIbHOCTEN

4.2 Apudmerndeckass W reoMeTpudeckas mporpeccuu. dopmyna  CIOKHBIX




MPOLEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢GyHKuud. ['paduk  yHknuu. OOmacts
OIpe/ieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 Koopaunatsl Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoOicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHue reoMeTpu4eckix BEINYMH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 ['padsr
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