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IIpocsemenne, 2019.
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HOACHUTEJBHAA 3AIIUCKA

Jlannas pabGovass mnporpaMMa CcOCTaBji€Ha C IEJbl0 IUIAHUPOBAHMS,
OpraHu3alyy, KOPPEKUUU U YNPaBICHUA YYEOHBIM IPOLIECCOM IO H3YUYEHUIO
yuebHoro npeamera «Marematuka» B 10-11 kmaccax 'bBOY COLI um. H.C.
Hoposckoro c.Ilon6ensck B 2023-2024 yuebHOM TO1Y.

HopMaTuBHO-IpaBOBbIE TOKYMEHTHI, HA OCHOBAHUM KOTOPBIX pa3padoTaHa
padouasi nporpamma:
1. ®enepanpHoro 3akona ot 29.12.2012 Ne 273-D3 «O06 obpa3oBanuu B
Poccuiickout @enepanumn»;

2. denepanabHOro roCyapCTBEHHOIO 00pa30BaTEIbLHOTO CTaHAAPTa
cpenHero o0iero oopa3oBaHus, YTBEPKICHHBIM MPUKA30M
MunucrepctBa oOpa3zoBanus U Hayku Poccuiickoit @eaepannu ot
17nexabps 2010 r. N 1897 (nanee — ®I'OC ocHoBHOrO 00111€TO
o0pa3oBaHus);

Ycerapa 'BOY COUI um. H.C. Joposckoro c.Ilogoemnsck;

4. Yyeonoro miana 'BOY COUI um. H.C. Jloposckoro c.llog6ensck Ha 2023-
2024 yuelOublii rog;

5. OcnoBHoM oOpazoBatenbHoii mporpammel ['bOY COIL um. H.C. [lopoBckoro
c.Ilonbenbck Ha 2023-2024 yueGHbIH TO/I.

w

Y4eOHblil Kype «AJiredpa 1 Ha4aJIa MATEMATHYECKOI0 AaHAJIM32) SBIISIETCS OJHUM U3
HamboJee 3HAYMMBIX B IMporpamMMe CpeaHero oOIero oopa3oBaHMs, MOCKOIBKY, C OJIHOMN
CTOPOHBI, OH O00€CIeUrMBAaEeT WHCTPYMEHTAJIbHYIO 0a3y [JIsi M3Y4YEeHHUS BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, a C JPYroil CTOPOHBI, (POPMUPYET JIOTUUECKOE M aOCTPAKTHOE MBIIIICHUE
o0ydJaromuxcs Ha YpOBHE, HEOOXOAUMOM [IJIi OCBOCHHUS HH(POPMATHKH, OOIIECTBO3HAHUS,
UCTOPUU, CJIOBECHOCTM U [JPYyruX AUCHUIUIMH. B pamkax paHHOro y4deOHOro Kypca
oOydaroluecs: OBJIAJIEBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOM HAayKH, KOTOpas
dbopMyITHUpYET CBOM JOCTHXKEHUS B MaTeMaTHIECKOH (hopme.

VY4eOnbIit Kypc anreOpsl ¥ Ha4all MAaTEeMAaTHYECKOTO aHAIN3a 3aKJIaJbIBa€T OCHOBY JIJIS
YCHEIIHOTO OBJAJCHUS 3aKOHaMH (PU3UKH, XUMHUH, OHOJIOTMM, TOHUMAHUS OCHOBHBIX
TEHACHIIMI Pa3BUTHUA DKOHOMUKH U OOIIECTBEHHOW >XW3HH, TO3BOJIIET OPUEHTHUPOBATHCA B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIIONB30BATH WX JIJIS
nanbHeuIero oOpa3oBaHWs W B IIOBCEJHEBHOM KuU3HU. B TO XKe Bpems OBJIajJicHUE
a0CTpaKTHBIMH ¥ JIOTHYECKH CTPOTUMH KOHCTPYKIMSMHU anreOpbl W MaTeMaTHYeCKOTO
aHanM3a pa3BUBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WMCTHHHOCTD,
JIOKa3bIBaTh YTBEPKICHHUS C MOMOIIBI0O HHAYKIIMA U PACCYXKAATh JACIYKTUBHO, UCIIOJIH30BAThH
00001IIeHre W KOHKpETH3aIuio, abcTparupoBaHue M aHaJoThi0, (OPMHUPYET KpEaTHBHOE U
KPUTHYIECKOE MBIIIJICHHE.

B xome m3ydeHus yueOHOro Kypca «Anredpa W Hadajga MaTeMaTHYECKOTO aHAIN3a»
oOydJarommecs: MOTy4aloT HOBBIM OMBIT PEMICHUS MPHUKIAJHBIX 3a/1ad, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MAaTEMAaTHYECKUX MOJIEICH pEabHBIX CHUTYAIlluid, MHTEPIPETAIIUN MOTYICHHBIX
PEIICHU, 3HAKOMSITCS ¢ IPUMEpPaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIC, HAYKE U



HCKYCCTBE, C BBITAIOIIMMHUCS MAaTEMAaTHICCKUMU OTKPBITUSIMH U UX aBTOPAMH.

Y4eOHbIE Kypc 001amaeT 3HAYUTEIBHBIM BOCHHUTATEIBHBIM MOTCHIIMAIOM, KOTOPBIN
peanm3yeTcsl Kak 4depe3 y4eOHBIM MaTepual, CIOCOOCTBYIOUIMN (OPMHUPOBAHUIO HAYYHOTO
MHPOBO33pEHUSA, TakK © dYepe3 chnenuPuky ydeOHOW ACATENBHOCTH, TpeOyromen
MPOJIOJDKUTEIPHOM  KOHIICHTPAllMM BHHUMAHHS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a TOJyYCHHBIN Pe3yJIbTaT.

B ocHoBe meTtoanku oOyueHus anreOpe W HavajgaM MAaTEMaTHYEeCKOTO aHAIM3a JICKUT
JESATEHPHOCTHBIN MPUHIIAIT 00YUYCHUS.

B ctpykType ydeOHOrOo Kypca «Anrebpa W Hadala MaTeMaTHYECKOTO aHAIHM3a»
BBIJICJICHBI CJICAYIONINE COJCP)KATEIbHO-METOINYCCKUE JMHUU: «UuClia ¥ BBIYHCIICHUSY,
«DyHKIMK U TpaduKny», «YpaBHCHHS U HEpaBeHCTBa», «Havama MaremaTrudeckoro aHaan3ay,
«MHOKecTBa U JIOTHKay. Bce OCHOBHBIE CO/IepKaTeIbHO-METOJUIECKIE IMHUU U3YyJaloTCs Ha
NPOTSHKEHUU JBYX JIET OOy4YCHHS Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS, €CTECCTBEHHO
JOTIOHSAS JIPYT JApyra W IMOCTEIICHHO HACHINAsACh HOBBIMH TEMaMH WM pa3zciamu. J[aHHBIN
y4eOHBIM KypC SBIISICTCS WHTETPATHBHBIM, ITOCKOJIBKY OOBEIMHSAECT B ceOe CoJepiKaHue
HECKOJIBKUX ~ MaTeMaTHYEeCKUX  JUCHUIUIMH, TaKUX Kak aiaredpa, TPUTOHOMETpHSI,
MaTEMaTUYCCKUN aHaliu3, TEOPHS MHOXKECTB, MaTeMaTWdecKkas JIormka u japyrue. [lo mepe
TOrO0 Kak OOydaroliuecsl OBIAJCeBAOT BCE Oojee MMPOKUM MaTEeMaTHUYECKUM armapaTroMm, y
HUX MTOCIIEZ0BATEIHHO (DOPMHUPYETCS U COBEPIICHCTBYETCSI YMEHHUE CTPOUTH MAaTEMATUUECKYIO
MOJIeb PEabHOW CHTYallH, TPUMEHSATh 3HAHUS, MOJNy4YeHHBIC NMPU H3YYCHHH Y4eOHOTO
Kypca, JUIsl peIIeHUs] CAaMOCTOSATENBHO C(HhOPMYITUPOBAHHONW MaTEeMaTUYECKOW 3ajaui, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConmepxkarenpbHO-MeTOqUYEeCKass  JTUHUS  «Yucma W BBIYHCICHHUS»  3aBepIacT
(GopMupOBaHUE HABBIKOB HCIIOH30BaHUS JACHCTBUTEIBHBIX YMCEN, KOTOPOE OBUIO HAYaTO Ha
ypOBHE OCHOBHOT'0 00111eT0 oOpazoBanus. Ha ypoBHe cpeaHero obiiero oopazoBaHusi ocodoe
BHUMaHHE yaelseTcs: (GOpPMHUPOBAHHUIO HABBIKOB PAIIIOHAIBHBIX BRIYMCICHUH, BKIIOYAIOIINX B
ceOs UCTIOIB30BaHKE PAIMIHBIX (POPM 3AMUCH YKCIIa, YMCHHE JIeTIaTh IPUKHUJIKY, BBITTOTHATh
NpuOMMKEHHBIE  BBIYMCICHHS,  OLCHWBAaThH  YHCIOBBIC  BBIp@XEHHs, paboTaTth C
MaTeMaTUYeCKUMU KOHCTAaHTAaMHU. 3HAKOMBIE OOY4YalomMMCS MHOXKECTBA HATypaJIbHBIX,
[EJIBIX, PAIIMOHATBHBIX U JCHCTBUTEIBHBIX YHCEN JOTOTHSIIOTCS MHOKECTBOM KOMILIEKCHBIX
grcesl. B KaXIoM U3 3TUX MHOXECTB PacCMaTPUBAIOTCS CBOMCTBEHHBIEC €My CIeIM(PUIESCKUE
3aJ1ayy ¥ OTepaIuu: JeJICHUE HaIleN0, ONIEPUPOBAHNE OCTATKAMU Ha MHOYECTBE II€IbIX YHCE,
0CcOOBIE CBOMCTBA PAIMOHATIBHBIX U HUPPAIMOHAIBHBIX YHCEN, apuMEeTUYECKUE Olepaluu, a
TaK)KEe W3BJIICUCHUE KOPHS HATYpPaJIbHOW CTEMEHM HAa MHOXXECTBE KOMIUICKCHBIX YHCEIL.
brnarogaps mocnenoBaTensHOMY PAaCHIMPEHUIO KPyTa HCIIOIB3YyEMBIX YHCET W 3HAKOMCTBY C
BO3MOXHOCTSIMH WX TPUMEHEHHS JUIsl PEIICHWsS Ppa3IW4YHBIX 3amad  (hopMupyeTcs
MPE/ICTaBIICHHEe O €IMHCTBE MATEMAaTUKH KaK HAyKd M €€ POJM B TIOCTPOCHHHM MOJENeH
pEeaNTbHOTO MHPA, MIHPOKO UCTIONB3YIOTCS 0000IIEHNE U KOHKPETHU3AIIHSL.

Jluans «YpaBHEHUS W HEPABEHCTBA» pPEaTU3yeTCsl Ha MPOTSIIKEHUU BCEro OOydeHHS Ha
YpPOBHE CpeAaHero oOuiero oOpa3oBaHMs, MOCKOJIbKY B KaxiaoMm paszaene IIporpammbl
MPETYCMOTPEHO pEIICHHUE COOTBETCTBYIONIMX 3amad. B pesymbrare oOydaromnuecs
OBJIAJICBAIOT  PA3IMYHBIMU  METOJIaMU  PEIICHUS  PANMOHAIBHBIX, HPPAIMOHATHHBIX,



MOKA3aTeNbHBIX, JOTapu(PMHUUECKUX W TPUTOHOMETPUUYECKUX YpaBHEHHI, HEPAaBEHCTB U
CHUCTeM, a TakkKe 3aJad, coaepKamux mapameTpbl. [lomydeHHBIE YMEHHUS IIHUPOKO
UCTIONB3YIOTCSl TPH HCCIEAOBAaHUM (PYHKIMI C TOMOINBIO MPOU3BOJHON, NpPHU PEIICHUU
OPUKJIAIHBIX 3a7ad W 3aJad Ha HaxOXKICHHE HaWOONBIIMX W HANMEHBIINX 3HAYCHUH
¢ynkumu. [lanHast copepraTenbHas JHHHUS BKIIOYAaeT B ce0s Takke GOpMUPOBAHHE YMEHHI
BBITMIOTHATh PAacu€Thl Mo (GopMyniaM, MpeoOpa3oBaHMs PAMOHATBHBIX, UPPAIMOHATIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKEHUH, a TakKe BBIPAKCHHN, COJEpKAIIUX CTENeHH U
norapudmel. brnarogaps u3ydeHUI0 anreOpamyecKkoro MaTepuaia MPOUCXOAUT AalbHEHIIee
pa3BUTHE AJTOPUTMUYECKOTO M AOCTPAKTHOTO MBIIIJIEHUS OOydarouuxcs, (popMUPYIOTCS
HaBBIKH JIEAYKTUBHBIX PACCYXICHHUU, PabOTBl C CHUMBOJBHBIMU (OpMaMu, MpPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCHMOCTEH B BHJIE PAaBEHCTB M HEPAaBEHCTB. AireOpa mpeiiaract
3¢ (deKTUBHbIE WHCTPYMEHTHI [JIsl PEIICHUS MPAKTUYECKHX M €CTECTBEHHO-HAy4YHBIX 3ajad,
HarJISITHO IGMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKH.

ConepxxarenbHO-MeTOoAUYeCcKass TUHUS «DyHKIIMN U TpaduKm» TECHO TEpPeruieTaeTcs C
APYTUMU  JIMHUSIMH ~ Y4eOHOTO  Kypca, TIOCKOJBKY B KaKOM-TO CMBICIE  3a1aéT
MOCJICIOBATEIBHOCTh ~ M3Y4YCHHs] Marepuana. VI3yueHue CTenmeHHOW, MOoKa3aTeNbHOMH,
gorapu(MUUECKO W  TPUTOHOMETPUYECKHX (YHKIMA, HMX CBOWCTB M TpaduKOB,
UCTIOJIb30BaHNe (DYHKIUK NI pelICHHs 3a7ad M3 JAPYruX Y4eOHBIX MPEIMETOB U PeabHOU
KU3HU TECHO CBSI3aHO KaK C MaTeMaTHYEeCKUM aHAJIM30M, TaK U C PEUICHUEM YpPaBHEHUN U
HepaBeHCTB. [Ipu 3TOM Ooibliioe BHUMaHUE yAENAeTcs (OPMUPOBAHUIO YMEHHUS BBIpAXKaTh
dbopMynamMu 3aBUCUMOCTH MEXIY pPa3IUYHBIMU BEJIUYMHAMH, HCCJIEA0BATh MOJYYEHHBIC
byHKIMU, cTpouTh MX rpaduku. Martepuan 5TOMl coaep aTelbHOW JIMHUM HAIleJIeH Ha
pa3BUTHE YMEHUN M HABBIKOB, MO3BOJISIOMIMX BBIPAXKATh 3aBUCUMOCTH MEXKy BETUYMHAMU B
pasnmuuHON popMe: aHATUTUUECKOH, rpaduuecKoi U clIOBeCHOU. Ero n3ydeHue crnocoOCTByeT
Pa3BUTHIO AJTOPUTMHYECKOTO MBIIIUICHUS, CIIOCOOHOCTH K OOOOIICHUI0O M KOHKPETH3allUH,
UCIIOJIb30BaHUIO aHAJIOTUM.

ConepxarenbHas nuHusa «Hadana MmaTeMaTH4eCKOTO aHaln3ay MO3BOJISIET CYIIECTBEHHO
paCHIMPUTH KPYT KaK MaTeMaTHUECKUX, TaK M MPUKIAIHBIX 33124, JOCTYMHBIX 00yJaromuMcs,
TaK KaK y HUX TOSBJISETCS BO3MOXXHOCTH CTPOUTH TPA(UKH CIOKHBIX (YHKIIUN, OTPENETIATh
WX HAuOOJBIINE W HAWNMEHBIINE 3HAYCHUS, BBIYUCIATH IUIOMAAN (GUTYp U OOBEMBI Tell,
HaXOJUTh CKOPOCTH M YCKOpEHHs mpoueccoB. JlaHHas cojepKaTellbHas JTUHUS OTKPHIBAET
HOBBIE BO3MOXKHOCTH MOCTPOEHUSI MaTEMaTHUYECKUX MOJIEEeH pealbHbIX CUTYallUii, TO3BOJIAET
HAXOJUTh HAWJIy4Illee PENICHUE B MPHUKIATHBIX, B TOM YHCIE COIUAIHbHO-DPKOHOMHUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTUYECKOTO aHalIHu3a CIOCOOCTBYET PpPa3BUTHIO
a0bCTpakTHOTO, (HOPMATBHO-JIOTUYECKOTO U KPEATUBHOTO MBITIICHUSI, JOPMUPOBAHUIO YMEHUN
pacmo3HaBaTh TMPOSIBICHHS 3aKOHOB MaTEMaTHKH B HayKe, TEXHUKE U HCKYCCTBE.
OOyuaromuecss y3HaIOT O BBIIAIOIIMXCS pe3ysibTaTaxX, MOJIYYEHHBIX B XOJA€ pa3BUTHUS
MaTeMaTUKH KaK HayKd, 1 00 WX aBTOpax.

ConepkaTenpbHO-METOANYECKass JTUHUS «MHOXKECTBa W JIOTHKAa» BKIIOYaeT B ce0s
AJIIEMEHTHl TEOPHH MHOXKECTB M MaTEeMaTHYECKON JOTHUKU. TeopeTHKOo-MHO)KECTBEHHBIC
MPEICTABIICHNS MPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTWKH W TpeIjiararoT HamOolee
YHUBEPCAITBHBIN SI3BIK, OOBEAMHSIONINI BCE pPAa3leiibl MaTEeMAaTUKH W €€ TMPUIIOKCHUU, OHU



CBSI3BIBAIOT PA3HbIC MATEMATUYECKUE NHCUUIUIMHBI MU UX NPWIOXKEHUS B €IUHOE LEJOE.
[ToaToMy Ba)XHO J1aTh BO3MOXKHOCThH 00YUarOIIEMyCsl MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM
S3bIK COBPEMEHHOM MAaTEMATHUKH W HCIOJIb30BATh €r0 JJISl BBIPAXKEHUS CBOMX MBICIIECH.
Jpyrum Ba)KHBIM MPU3HAKOM MATEMAaTUKU KaK HAyKH CIIEAYET MPU3HATh CBOWCTBEHHYIO €M
CTPOrocTb  OOOCHOBAaHMM W  CJIEIOBaHUWE  ONPENEIEHHBIM  MpaBUiIaM  MOCTPOCHMS
J0Ka3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTAaMU MAaTeMaTUYECKOH JIOTUKU CIIOCOOCTBYET PA3BUTUIO
JIOTUYECKOTO MBIIUICHUSI OOy4YarolIuXxcsi, MO3BOJIIET UM CTPOUTH CBOM PACCYXICHUS Ha
OCHOBE JIOTUYECKHUX MPaBUJI, POPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHUS.

B yueOGHOM Kypce «AnreOpa W Havalla MAaTE€MaTHYECKOrO0 aHaIW3a» MPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHMYECKOTO  MOJICTUPOBAHUS, KOTOphIE TMPHU3BAaHBl  CIIOCOOCTBOBATH
(GbOpMUPOBAHUIO HABBIKOB TMOCTPOCHUS MOJEJIEH pEaIbHBbIX CUTYallui, MCCIIEAOBAHUS ITUX
MojzieNied ¢ TIOMOUIBIO ammapaTta ajreOpbl U MaTEeMaTHYEeCKOro aHalin3a, HHTEepIpeTariuu
MOJIYYCHHBIX PE3YyJbTaTOB. Takue 3aJaHus BIUIETEHBI B KaXXIbIM U3 pa3/ielIOB MPOTPAMMBI,
MOCKOJIBKY BECh MaTepuraj yueOHOTro Kypca IIMPOKO HUCTIOIB3YETCs JIJIsl pEelISHUs MPUKIIATHBIX
3amgad. Ilpm pemieHMM peanbHBIX NPAKTUYECKUX 3a7a4  oOydaromuecss pa3BUBAIOT
HA0JII01aTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, MCIOJIb30BATh
aHaJoTuI, 0000IIaTh M KOHKPETHU3UPOBATh Mpodiemy. JlesTenbHOCTh 0 (POPMHUPOBAHUIO
HABBIKOB PEIICHUS MPUKIAIHBIX 3a7ad OpPraHU3yeTCs B TMPOIECCE H3YYEHHS BCEX TEM
y4eOHOro Kypca «Anredpa v Hayajga MaTeMaTHYEeCKOTO aHAIIu3ay.

Leab ocBoeHusi nporpaMmal yueOHoro kypca «['eomerpus»» Ha yriayOJaéHHOM ypOBHE
— pa3BUTHE WHIUBUIYAJIBbHBIX CIIOCOOHOCTEN 00yYarouuxcsi Mpu U3yUYEeHUU TeOMETPHUH, Kak
COCTaBIIAIOIICH TpeaMeTHOM obmactu «MartemaTtnka u MH(GOpPMaTHKa» 4yepe3 oOecreueHue
BO3MOXHOCTHU MPUOOPETEHUS M UCIOJIb30BaHUsS 0oJiee rITyOOKHMX T€OMETPUUYECKUX 3HAHUU U
NEUCTBUH, cIeIM(PUIHBIX TEOMETPUHU, U HEOOXOIUMBIX VISl YCIEITHOTO MPO(eCcCHOHATBEHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMH ~ 3aJja4aMH  Kypca TE€OMETpUHM Ha  yriayOJnEHHOM  YpOBHE,
PACHIMPSAIONIMMH U YCUIMBAIOIIMMU Kypc 6a30BOT0 YPOBHSI, SIBIISIOTCS :

pacliMpeHue TMpPEACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTYpbl U
dbopMHUpOBaHNE OCO3HAHUS B3aMMOCBSI3U TEOMETPUHU C OKPYKAIOIUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEHIIUX
MAaTEMAaTHYECKUX MOJENAX, IIO3BOJSAIOMIMX OIMCBHIBATH M HW3y4aTh pA3HBIE SIBJICHUSA
OKPYXAIOIIEro MUpa, 3HaHWE MOHATUHHOTO ammapara 1o pasaeny «CtepeomMeTpus» yueOHOro
Kypca r€OMETPUHU;

dbopMupoBaHUE yMEHUS BIaJACTh OCHOBHBIMU MOHSTUSMHU O MTPOCTPAHCTBEHHBIX (pUTypax
M UX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOpeM, (POpMysT U yMEHHE WX NMPUMEHSITh, YMEHUS
JIOKa3bIBaTh TEOPEMbI U HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI PEILICHUS 3a]1ay;

dbopMupOoBaHUE YMEHHUS pACIO3HABATH HA 4YEpPTEKaX, MOJEIAX M B PEATbHOM MHPE
MHOTOIPaHHUKHU U TeJla BpalleHHs, KOHCTPYHUPOBATh FT€OMETPUYECKUE MOJIEIIH;

dbopMupoBaHuE  MOHMMAHUST  BO3MOXHOCTH  aKCMOMATUYECKOTO  IMOCTPOCHUS
MaTeMaTU4eCKUX Teopuil, (popMHUpOBaHHE MOHHUMAHUSA POJIM AKCUOMATUKHU MPU MPOBEICHUU
pacCyXJICHUM;

dbopMupoBaHUE YMEHHs BIAJ€Th METOJAaMHU JI0KA3aTEIbCTB M aJTOPUTMOB PEIICHUS,



YMEHUSI HX TPUMEHSTh, NPOBOJUTH JOKa3aTEIbHbIE PACCYKICHUS B XOJE pEUICHUS
CTEPEOMETPUUECKUX 3a/ad U 3aJady C NPAKTUYECKUM CcoAepkaHueM, (opMupoBaHUe
MPEACTaBICHUS O HEOOXOJAMMOCTH JOKa3aTeJIbCTB MPU OOOCHOBAHUM MaTEMaTHUYECKUX
YTBEPKICHUN U POJIM AKCHOMATUKHU B MMPOBEICHUU JACAYKTUBHBIX PACCYK/ICHUI;

pa3BUTHE U COBEPIICHCTBOBAHWE HWHTEIUICKTYIbHBIX W TBOPYECKHX CIIOCOOHOCTEH
o0ydJaromuxcs, MO3HABATEIILHOM AKTUBHOCTH, MHCCIIEIOBATECIbCKUX YMEHUN, KPUTUUYHOCTHU
MBIIIUICHUS, UHTEPECa K U3YYCHUIO0 T€OMETPUU;

dbopmupoBaHue (QYHKIUOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUH: YMEHHS
pacrio3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaTbHbIX JKM3HEHHBIX CUTYAlUSIX U TIPU U3YUYEHUHU JIPYTHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEM U 3aKOHOMEPHOCTEH, MOJEIUPOBAHUS PEaTbHBIX CHUTYAIlMi, HMCCIICIOBAHUS
MOCTPOSHHBIX MOJIEJICH, MHTEPIPETAIIMHU TTOJTYYEHHBIX PE3YIbTaTOB.

OCHOBHBIMU COJICP)KATEIIBHBIMU JIMHUSIMU ydeOHoro kypca «leomerpus» B 10-11
kinaccax sBisitorcs: «IIpsiMble W TJIOCKOCTH B TPOCTPaHCTBE», «MHororpaHHukmny», «Tema
BpalieHus», «BeKTopbl U KOOPAWMHATHI B IPOCTPAHCTBEY, «J|BHIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpebGoBaHUE «yMETh ONEPUPOBATH MOHATUSIMUY,
peJIEeBaHTHBIMHM T€OMETPUM Ha yriyOoJ€éHHOM ypoBHE oOydeHus B 10—11 kiaccax, oTHOCHUTCS
KO BCEM COJIepkKATEIbHBIM JIMHUIM Y4eOHOTO Kypca, a (popMHUpOBaHHE JTOTUUECKUX YMEHUM
pacmpenensieTcss HE TOJIBKO IO COAEPXKATENbHBIM JIMHUSM, HO M IO TrojaM OOydeHHs.
Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pE3yJlbTaTaM OCBOCHHS
QOenepanbHOil  paboueld  MporpamMMbl,  pachpeieNéHHbBIM 10  rojaMm  OOyd4eHws,
CTPYKTYPHUPOBAHO TaKUM 00Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIBHBIM BOIIPOCAM
oOydaromuecss 0OO0pamlagIuch HEOJHOKPATHO. OTO IMO3BOJSET OPraHU30BaTh OBJIAJICHUE
F€OMETPUYECKMMH TOHATHSIMA UM HaBBIKAMHU IIOCJIEIOBATEIBHO UM TMOCTYMATENbHO, C
COOJI0/IEHNEM TPUHIIAIA TTPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO CHUCTEMY
TCOMETPUYECKUX MPEACTABICHUM 00YyJarOIUXCs, PaCIIUPssl U yrayossst e€, oopa3yst IpoUyHbIe
MHO>KECTBEHHBIE CBSI3H.

[lepexoa kK M3y4EHHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE IMO3BOJISCT:

co3naTth ycioBus i auddepeHnmanuu oOydeHHs, MOCTPOSHUS WHIUBUIYATbHBIX
oOpa3oBaTelIbHBIX TMporpamMM, OOecreunuTh yrayOJaEHHOE W3YYeHHE TEeOMETPUU  Kak
COCTaBIIAIOIIEH yueOHOro nmpeameTa «MareMaTukay;

MOATOTOBHUTH O0YYAIONIUXCS K MPOJIOJDKCHHUIO U3YUYCHHsI MaTeMaTHKU C y4€TOM BBIOOpA
Oynymieit mpodeccuun, odecreunBas MPeeMCTBEHHOCTh MEXTy OOIKUM M MpodeCcCHOHATBHBIM
o0pa3oBaHUEM.

Y4eOHblii Kypc «BepoiTHOCTP W CTATHCTHKa» 0a30BOTO YPOBHS SIBIISETCS
MPOJIOJDKEHUEM W Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOT0O ypOBHS OCHOBHOM
mkoubl. Kype nmpennasnader st GopMUpOBaHUS Y 00yJarONIuXcsi CTATHCTHYECKOU KYJIBTYPhI
Y MIOHUMAaHUs POJIU TEOPUU BEPOATHOCTEH KaKk MATEMAaTHUUYE€CKOTO MHCTPYMEHTA JJIS U3YUYEHUS
CIy4yalHBIX COOBITUM, BEIMYMH U mpoueccoB. IIpu wu3zyueHun Kypca oOOramaTCsI
MPEACTAaBICHUS YyYalllUXCd O METOJaX MHCCIEIOBAHUS HM3MEHUYMBOIO MHUpa, pa3BUBAETCS
MMOHMMAaHWE 3HAYMMOCTH M OOUIHOCTH MATEMATHYECKUX METOJOB TO3HAHMS  Kak
HEOTHEMJIEMOMN YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHSI.



ConeprkaHre Kypca HamlpaBJICHO Ha 3aKpeIUICHWE 3HAHWU, MOTYYEHHBIX MPU NU3YYCHUH
Kypca OCHOBHOW IIKOJBI M HAa pa3BUTHE NPEACTABICHUN O CIyYalHBIX BEIMYMHAX U
B3aMMOCBS3SIX MEXKIYy HHUMH Ha BaXXHBIX IPUMEpPaX, CIOKETHl KOTOPBIX MOYECPIHYTH M3
OKPYXAaFOIIEro MUpa.

B coOTBETCTBUY C yKa3aHHBIMHU IIEISIMU B CTPYKType y4eOHOTO Kypca «BeposTHOCTh U
CTAaTHCTHKA» CPEAHEH IIKOJIBI Ha 0a30BOM YypPOBHE BBIJICICHBI CIICAYIONIHE OCHOBHBIC
conepkarenbHble JIMHUK: «CIydaifHble COOBITUS U BEPOATHOCTH», «CiydaliHble BETUYHHBI U
3aKOH OOJIBIINX YUCET.

BaxxHyro wbacTh Kypca 3aHMMAeT H3yYCHHE TE€OMETPUYECKOTO W OWHOMHUAIBHOTO
pacnpeneneHud M 3HAKOMCTBO C WX HENPEPHIBHBIMUA aHAJIOTaMM — TIOKa3aTeIbHBIM U
HOPMAJILHBIM PACIIPEICIICHUSIMH.

Conepxanne nuHUM «CiydaiiHble COOBITHS W BEPOSTHOCTH» CIY)KHT OCHOBOH s
dbopMHUpOBaHUS TIPEJCTABICHUNA O pPaCHpPECICHUN BEPOSTHOCTEH MEXKIy 3HAYCHUSIMH
CIIy4aiiHBIX BEJIMUWH, a TaK)Ke 3Ta JIMHHS HEoOXoauMa Kak Oa3a Jid M3ydeHHUs 3aKOoHa
OonpIIMX 4YHceNl — (QyHIAMEHTAIBHOTO 3aKOHA, JICHCTBYIOMIECTO B NPHPOAC U OOIIECTBE U
MUMEIOIIET0 MaTeMaThdeckyro Qopmanusamnuio. CaM 3aK0H OOJIBIIMX YHCEN IpeajaracTcs B
03HAKOMUTEIBLHOW opMe ¢ MUHUMAJILHBIM MCIIOJIb30BAHUEM MAaTeMaTHYECKOT0 opMaInu3ma.

Tembl, CBsS3aHHBIC C HEMPEPBIBHBIMU CIYYalHBIMA BEJIWYMHAMH, AaKIECHTUPYIOT
BHUMAaHHE IIKOJbHUKOB Ha OINHWCAHWM W W3YYCHHH CIIYYalHBIX SBJICHHH C TIOMOIIBIO
HENpephIBHBIX QYHKIMHA. OCHOBHOE BHHUMaHUE YAEISACTCS MOKa3aTeIbHOMY M HOPMAaJIbHOMY
pacnpenescHUusIM, MPU 3TOM IMPEANojaracTcsl 03HAKOMHUTEIbHOEC HM3yUeHHE Marepuajia 0e3
J0Ka3aTeIbCTB MIPUMEHIEMBIX (DAKTOB.

B cooTBeTcTBUM ¢ yueOHBIM ITUTAHOM LIKOJIBI HA U3ydeHue npenmera «Maremaruka» B 10
KJ1acce oTBoaUTCs — 272 yaca (8 yacoB B Henelnto) U B 11 kiacce — 2384 (74 B Heenio).

HDOMQDfCVI’I’lO’{Ha}Z ammecmayus IIPOBOAUTCA B COOTBETCTBUU C "[ToJI0’KEHHEM O

d)ODMaX 1 CPOKaX MPOBEJACHUN IPOMEKYTOUYHON aTTECTALIUN 06V‘la}OHII/IXC$I )41

OCVIIECTBJIEHUHU TEKVIIEro KOHTPo st X yeresaemoctd B I bOY COII um. H.C.
Jloposckoro c. [Togoenbck" B hopMe UTOrOBOM KOHTPOIHLHOU PAOOTHL.

COJEP XAHME OBYUYEHUA
10 KIIACC

Yucsa v BbIYUCICHUS

Parmonanbhbie uncia. OOBIKHOBEHHBIE M JIECATUYHBIC IPOOH, MPOIEHTHI, 0ECKOHECYHBIC
nepuoandeckue apoou. I[IpumeHenue npoOeit ¥ MPOIEHTOB ISl PeIICHHS MPUKIATHBIX 337134
W3 Pa3JINYHbIX OTPACIIEH 3HAHUM U PEAJbHOW KU3HMU.

JlelicTBUTENbHBIE YKcia. PallnoHaNbHBIE W UppAIlMOHANIbHBIE Yncia. ApudMETHUYECKHE
omnepaluu ¢ JACHCTBUTEIBHBIMU YUCIaMU. MOyinb AEUCTBUTEIBHOIO YHCIa U €r0 CBOWMCTBA.
[IpuOnv>x€HHBIE BBIYMCIICHUS, IIpaBWJIa OKPYIJICHUS, NPUKHAKA M OICHKAa pe3yJibTaTa



BBIUYHMCIICHUMN.

Crenenb ¢ nenbiM nokasareneM. bunom Herotona. Mcnonb3oBanue noaxonasieid Gopmel
3aIUCHU JEUCTBUTENIBHBIX YUCEN Ul PEIICHNS IPAKTUYECKUX 33724 U IPEACTABIICHNS JaHHBIX.

ApudmeTnyeckuii KOpeHb HaTypaJbHOMN CTENEHU U €ro CBOMCTBA.

CreneHb ¢ palMOHAIBHBIM IOKAa3aTelleM U €€ CBOWCTBA, CTEIEHb C JACHCTBUTEIIbHBIM
MTOKA3aTEJIEM.

Jlorapudwm uncna. Coiictea norapudpma. JleciTuUHbIE U HATYpaIbHbIE JOTapU(PMBI.

CuHyC, KOCUHYC, TAHT€HC, KOTAHI€HC YUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC U
ApKTaHI€HC YUCIJIOBOTO apryMeEHTa.

YpaBHeHUsS M HEPABEHCTBA

ToxzaecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpPaBHEHMS.
PaBHOCWIIBHBIE YpaBHEHUS U YpaBHEHU-CIEACTBUs. HepaBeHCTBO, pelieHne HEpaBEHCTBA.

OCHOBHBIE METOJbl PpELIECHUS MLEeNbIX M APOOHO-pAllMOHAIBHBIX YpPAaBHEHHH U
HEpPaBEHCTB. MHOrO4WIEHb! OT OJHOW IEPEMEHHOW. JleleHre MHOro4wieHa Ha MHOI'OYJIEH C
octatkoM. Teopema be3y. MHorounenst ¢ neiasiMu koddduimentamu. Teopema Buera.

[IpeoOGpa3zoBaHus YUCIOBBIX BBIPAXKEHUMN, COIEPKAIINX CTETICHU U KOPHHU.

Uppauronanshubie  ypaBHEHHA. (OCHOBHBIE METOJbl PEHICHUS HUPPAIMOHATBHBIX
YPaBHEHUM.

IlokazarenbHble ypaBHEHHS. OCHOBHBIE METObI PEILICHUS TTOKA3aTEIbHBIX YPABHEHHI.

[IpeoGpazoBanue BEIPAXKEHUIM, COAEPKAITUX JTOTAPUPMBI.

Jlorapudgmuueckue ypaBHeHHS. (OCHOBHBIE METOIbl PEIICHUS JOrapUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUTOHOMETpHUUeckre Qopmyinbl. [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX
BBIpKEHUM. PerieHne TpuroHoOMETpUYECKUX YPABHECHU.

Pemenune cucteM NMHENMHBIX ypaBHEHWH. MaTpuia CHCTEMbI JIMHEWHBIX YpaBHEHUHU.
Onpenenutens MaTpuilbl 2X2, €ro reOMETPUYECKUN CMBICT M CBOWCTBA, BBIUMCICHUE €TO
3HAYECHUS, NPUMEHEHUE OMNPEACINTEN [JIsl PELUICHUS CUCTEMbl JIMHEHHBIX YpaBHEHUM.
Pemenune nmpuknagHeIX 3a7ayd C MOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHHU. MccienoBanue
IIOCTPOEHHOW MOJENH € MOMOILBI MATPUL] U ONPEICIUTEIIEH.

[TocTpoeHre MaTteMaTU4YECKUX MOJEIEN PEATbHON CUTyallMy C ITOMOLIBI0 YPAaBHEHUU U
HEpaBeHCTB. [IpuMeHEeHNEe ypaBHEHUN M HEPABEHCTB K PELICHUIO MAaTeMaTUUYECKHUX 3aJad U
3a/1a4 U3 Pa3IUYHbIX 00JIaCTEl HAYKU U PEaTbHOM KU3HH.

DyHKUNH U TPaPuKH

OyHKIMs, crnocoObl 3amanus (QyHKIUU. B3aumHo oOpatabie (QyHkimu. Kommosumus
bynkiui. ['paduk pyHKImu. DnemeHTapHbIe TpeoOpa3oBaHus rpapuKoB O YHKITHIA.

OO6macTh onpeneneHns 1 MHOXKECTBO 3HaueHui pyakmun. Hymu dyakuun. [IpomexyTku
3HaKomoCcTOsTHCTBA. UETHBIE M HeuéTHbe QyHKmu. [lepuonmueckue ¢pynkiuu. [IpomexyTku
MOHOTOHHOCTH (PyHKIMHU. MakcuMymbl 1 MUHUMYMbI GyHKIMU. Hanbombiiee 1 HauMeHblee
3Ha4YeHUS (DYHKIUU HA IPOMEKYTKE.

Jlunelinas, kBagpaTu4yHasi U APOOHO-IMHENHHAA (PYHKIIMU. DIEMEHTapPHOE UCCIIEOBAHNE
U MOCTPOCHHE UX rpadUKOB.

CrenenHass (pyHKIUs C HATypaJbHBIM M LIeJbIM MokazareiieM. E€ cBoiicTBa u rpaduk.



CaolicTBa U rpaduk KOpHSA N-0M CTeNeHU Kak (YHKUHH OOpaTHOW CTENEHH C HAaTypaJbHbIM
ITOKA3aTEIIEM.

[lokazarenbHass u  Jorapupmuyeckas (QyHKIMHM, WX CBOHCTBA U  TIpadukmy.
Hcnonb3oBanue rpadukoB GyHKUUNA ISl peLICHUs] YPaBHEHUIA.

Tpuronomerpuueckass OKpPYKHOCTb, OIpEIEICHUE TPUTOHOMETPUUECKUX (DYHKIMMA
YUCJIOBOTO apryMEHTA.

OYHKIMOHAJIBHBIE 3aBUCMMOCTH B pEAJIbHBIX Hpoueccax U sBieHUsX. ['paduku
pEANBHBIX 3aBUCUMOCTEM.

Havana MaTeMaTH4eCKOro aHajmM3a

IlocnenoBaTenpHOCTH, CIOCOOBI 3a/1aHUs MIOCJIEI0OBATEIIBHOCTEM. Meron
MaTE€MAaTHYECKON MHAYKIMU. MOHOTOHHBIE U OrPaHUYEHHBIE TOCJIEI0BATENBHOCTH. McTopus
BO3HMKHOBEHHUSI MAaTEMAaTHUYECKOT0 aHAIN3a KaK aHaIn3a OECKOHEYHO MaJlbIX.

Apudpmernyeckas W reomeTpuyeckas —mnporpeccud. beckoHeuHo — yObIBaroias
reoMmerpudeckas rnporpeccus. Cymma 6€CKOHEYHO YOBIBAIOIIEH reOMETPUUECKON MPOTPECCU.
JIMHEVMHBIMN W OSKCHOHEHIMANbHBIA pocT. Yuciao e. Dopmyna CIOKHBIX MPOLEHTOB.
Hcnonp30BaHue MpOrpeccuy sl pelIeHUs pealibHbIX 3a/1ad MPUKIIAJHOTO XapakTepa.

HenpepoiBHble ¢GyHKIIMM M uX cBoiicTBa. Touku paspbiBa. ACHUMITOTHI TpadUKOB
¢ynkiuii. CoiicTBa (GyHKUMI HEMPEPHIBHBIX HA OTpe3ke. MeToa MHTEPBAJIOB JUIsl PEIICHUs
HepaBeHCTB. [IpruMeHeHne cBOWCTB HENPEPBIBHBIX (PYHKIMI JUI peIIeHUs 3a/1a4.

[lepBast u BrTOpas mnpousBojaHble (GyHKUIUU. OrmpeneneHue, TI'e€OMETPUYECKUd U
(u3nyecKuil cMbICI IPOU3BOJHON. Y paBHEHHE KacaTeIbHOHN K TpaduKy (PyHKIHH.

[IpousBoanble 3neMeHTapHBIX (QyHKuM. [Ipom3BogHas cymMmbl, NpPOU3BEICHMUS,
YAaCTHOTO M KOMITO3ULIUU (YHKITUIL.

MHoxecTBa U JIOTHKA

MHOX€eCTBO, ONEpaly HaJl MHOXKECTBAMU U UX CBOMcCTBA. /lnarpammel Dilnepa—BenHa.
IIpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO ammnapara Uil ONMCAaHUs PEajbHBIX IPOLIECCOB U
SBJICHUI, IPU PELICHUHU 3aJ1a4 U3 IPYIUX y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO  MaTeMaTUYecKOro  OOBEKTa,  CIIEJCTBHE,
JOKa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KIIACC

Yucsa 1 BBIYUCICHUSA

Harypanbnpie m nensie uucna. [IpuMeHeHHE NPU3HAKOB JEIMMOCTH LENBIX YHCEN,
HanOonpImuii o6 aenmutens (mamee — HOJl) m HamMmeHbliee oOmiee KpaTtHoe (manee —
HOK), octatkoB o Mozayto, anroputma EBkinaa aiig pemenus 3aj1ad B LEJbIX YHCIIax.

Kommnekcupie uymcma. AnreOpanyeckass W TpUTOHOMETpUYecKas (OpPMBI  3alUCcU
KOMITJIEKCHOTO  YHclia. ApudMeThdeckue oOmepanud C  KOMIUICKCHBIMH — YHCIIAMHU.
N3o00paxenne KOMIUIEKCHBIX YUCEN Ha KoopAauHaTHOM miockocTu. @opmyna Myaspa. Kopuu
N-O0M CTENEHW W3 KOMIUIEKCHOro umcia. [[puMeHeHue KOMIUIEKCHBIX YHUCeNl JJIsl PELICHUS
(U3UYECKUX U TEOMETPUUECKUX 3a/1au.

YpaBHeHUS] U HEPABEHCTBA

CucrtemMa W COBOKYNIHOCTh YPaBHEHMH M HEPABEHCTB. PaBHOCWIBHBIE CUCTEMBI U



CUCTEMBI-CIIEACTBUS. PABHOCUIIBHBIE HEPABEHCTBA.

OTO0p KOpHEH TPUTOHOMETPUYECKUX YpPAaBHEHUH C MOMOIIBIO TPUTOHOMETPUUYECKOH
OKPYKHOCTH. Pemienne TpuroHoMeTpuyecKux HEPaBEHCTB.

OCHOBHBIE METO/BI PEIICHHSI IOKA3ATENBHBIX U JIOTApU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOIBI  pELIEHHWs CUCTEM UM COBOKYIIHOCTEW  pallMOHAJbHBIX,
HppaIMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMHUUYECKUX YPaBHEHUH.

VYpaBHEHMS, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHNE ypaBHEHHUH, CUCTEM M HEPABEHCTB K PEUICHUIO MATEMaTHYECKHUX 3aJay U
3a/lady U3 Pa3IMYHBIX OOJAcCTel HAyKM M pPEabHOM KU3HU, MHTEPIpPETAlMs MOJTYyUYEHHBIX
PE3YABTATOB.

DYyHKIUH U TPAaPUKHU

I'padux komnosunuu Qyskiuit. I'eomerprueckue oOpa3bl ypaBHEHUI U HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U rpadUKH.

I'paduyeckrie MeTONbI pelIeHHUs] YpaBHEHUW W HEpaBEHCTB. [ 'paduueckue METOJbI
peuieHns 3aa4 ¢ napaMeTpamu.

Ucnonb3oBanue rpadukoB (QyHKIMHA UISI UCCIAEAOBAHMS TMPOIIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEIICHUH 3a7a4 U3 APYTUX yU4EOHBIX IPEIMETOB U PEATbHOMN KU3HU.

Havana MaTeMaTH4eCKOro aHajamu3a

[Ipumenenue mNPOU3BOJHOM K HccleqOoBaHUIO (YHKIMA HA MOHOTOHHOCTh U
sKkcTpeMyMbl. HaxoxkieHne HauboIbIIero 1 HauMEeHBIIET0 3HAYeHU HeNpepbIBHON (PYHKITMU
Ha OTpE3KE.

[IpuMeHeHUE NPOM3BOAHON ISl HAXOXKACHUS HAWJIYYIIEro PEHIeHUs B MNPHUKIAAHBIX
3aavax, sl OTNpeAeNIeHHs CKOPOCTH U YCKOPEHHMs Mpolecca, 3aJaHHOTO (hopmyoil wuiu
rpauKOM.

ITepBooOpa3Has, OCHOBHOE CBONCTBO IepBooOpa3HbIX. IlepBooOpa3HbIe AJIeMEHTAPHBIX
dbynakumii. [IpaBuia HaxoXISHHUS IEPBOOOPA3HBIX.

WNuTterpain. I'eomeTpuyeckuil CMbICH MHTErpaja. Berauciaenne onpeaenéHHOro HHTerpaa
o ¢popmyne HeroTona-JleitGuua.

[Ipumenenue wWHTETpasiia A HAXOXKACHUS IUIOMIANeH IUIOCKHX (QUryp u o0BEMOB
Ir€OMETPUYECKHUX TEII.

[Tpumepsl pemennii nuddepeHIMaIbHbIX YpaBHeHNH. MaTeMaTndecKoe MOIeTUPOBAHHE
PEANBHBIX MPOIECCOB C TOMOIIBIO AU (DepeHITMaTbHBIX YPaBHEHUH.

COAEP)KAHUE OBYYEHUS
Kypc «I'eometpusi» 10 KJIACC

IIpsiMmble ¥ IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE TOHATUS cTepeoMeTpuu. Touka, MpsaMmasi, IUIOCKOCTb, MPOCTPAHCTBO.
[lonsiTue 00 aKCMOMATHMYECKOM IOCTPOCHUHM CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIE/ICTBUS U3 HUX.



B3anMHOE pacnoiokeHne NpsIMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapAJUICIBHBIE U
ckpemmBaronuecs npsmele. [IpusHaku ckpemmBaromuxca npsaMbeix. [lapanienbHOCT OpsIMBIX
U IUIOCKOCTEN B MPOCTPAHCTBE: MapaJUICIbHBIE NPSIMBIE B MPOCTPAHCTBE, MAPAJIIEIBHOCTH
TPEX IMNPAMBIX, IAPAIUICIBHOCTh IPSAMOM M IUIOCKOCTU. llapamienbHoe M LEHTpalbHOE
MpPOEKTHUpOBaHUEe,  u300paxkeHue  ¢uryp.  OCHOBHbIE  CBOWCTBa  MapajuieIbHOrO
npoekTupoBanus. HM3o0paxenwe @uryp B MapauieNbHONM  OpoeKIuH. YIIIbl €
COHAIPABJIECHHBIMU CTOPOHAMHM, YrOJI MEXJY HpsAMBIMU B mIpocTpaHcTBe. [lapamnenbHOCTh
IJIOCKOCTEN: MapaJyIeIbHbIE INIOCKOCTH, CBOMCTBA MapaJIeIbHbIX IUIOCKOoCcTel. [IpocTteimme
MPOCTPaHCTBEHHbIE (UTYphl Ha IUIOCKOCTU: TETpaj’lap, Napajiesienunesl, MOCTPOECHUE
CEUCHU.

[leprieHAUKYISIPHOCTh NPAMONM W IJIOCKOCTH: MEPHEHIUKYJSIPHBIE TIPSMbIE B
NPOCTPAHCTBE, MpsIMble TapajyIeIbHbIE W TMEPHECHIMKYJSIPHbIE K IJIOCKOCTH, HPU3HAK
NEPHNECHAUKYIIPHOCTH MPSIMOM M TUIOCKOCTH, TEOpPEMa O TMPSIMOM NEPHEeHANKYISIPHOU
I0CKOCTH. OpTOrOHANIBHOE NPOEKTUPOBaHUE. IIepneHAuKyIsp 1 HAaKJIIOHHBIE: PACCTOSHUE OT
TOYKHA JIO TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM JO TUIOCKOCTH, MPOEKIHs (QUrypsl Ha
MJIOCKOCTh. [IepneHIuKyIspHOCTh IUIOCKOCTEW: MpPU3HAK MEPHEHAUKYISIPHOCTA JIBYX
IockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yrael B NOpOCTPAHCTBE: Yrojd MEXAY NOPSIMOM M IUIOCKOCTBIO, JABYIPAHHBIA Yro,
JIMHEWHBIN yroJl ABYTPAHHOTO yria. TpéXrpaHHbI U MHOTOrpaHHbIe yribl. CBOMCTBA MIIOCKUX
yIJI0B MHOrOrpaHHoro yria. CBOWCTBa NJIOCKUX W ABYTPAHHBIX YIJIOB TPEXTPAHHOIO yrija.
TeopeMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO YTJIa.

MHoOrorpaHHuKu

Buapel MHOrOrpaHHukoB, pa3BEpTKa MHOrorpa"Huka. lIpusma: n-yrospHas mnpusma,
npsiMasi ¥ HaKJIOHHAsl MPU3MbI, OOKOBas W TOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamnenenunen,
MPAMOYTOJIbHBIA TApAJUICNICIIANE], U €ro CBOWCTBA. KpaTwalinme nyTd Ha MNOBEPXHOCTH
MHororpanHuka. Teopema Ounepa. [IpoctpancTtBenHas teopema Iludaropa. Ilupamuga: n-
yroyibHasi MUpamuja, NpaBwibHas W yced€HHas mnupamunbl. CBoiicTBa pédep U OOKOBBIX
rpaHeld NpaBWIbHOM NUpaMuibl. lIpaBUiIbHBIE MHOTOTpAaHHMKM: IIPpAaBUJIbHAS MpU3Ma WU
MpaBWIbHAS MHUPAMUJA, MPABUIIbHAS TPEYTroJbHAS MUpPaMHIa M MPABUIBHBIN TETpa’p, KyoO.
[IpencraBneHre 0 NpaBUIIBHBIX MHOTOTPAHHUKAX: OKTAdAP, TOJACKA3IP U UKOCABP.

Brrunciienne 31eMEeHTOB MHOTOTPaHHUKOB: pé0pa, nuaronanu, yrisl. [Inomans 60xoBoM
IIOBEPXHOCTU M IIOJHOM ITOBEPXHOCTH IPSAMOM IPU3MBI, IUIOIIAJAb OCHOBAHUM, TEOpEMa O
OOKOBOM TMOBEPXHOCTU MPSAMON mpu3Mbl. [Lmomans OOKOBOW MOBEPXHOCTH M TOBEPXHOCTHU
MPAaBWIBHOM MUPAMUIBI, TEOPEMA O IUIOMIAIH YCEUEHHON TUPaMUBbI.

CummMmeTrpusi B MPOCTPAHCTBE. DJIEMEHThl CUMMETPUHU MPABWIbHBIX MHOTOTPAHHHUKOB.
CummMmeTpusi B MNPaBWIBHOM MHOTOIPAHHUKE: CUMMETpUS Mapajulesienunesa, CUMMETpPHUs
MPaBWIBHBIX IPU3M, CHMMETPHUS IPABUIbHOW MUPAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, [JIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPbI KOJUIMHEAPHBIE, COHAIPABICHHBIE W MNPOTHBOIIOJI0KHO HAIPABIECHHBIE BEKTOPBI.
PaBeHCTBO BEKTOpOB. JleMCTBHS C BEKTOpAMU: CIOKEHHE W BBIYMTAHUE BEKTOPOB, CymMMa
HECKOJIBKMX BEKTOPOB, YMHOJKEHHME BEKTOpa Ha uucio. CBONCTBA CIOXKEHHUS BEKTOPOB.



CBoiicTBa YMHOXEHHsI BEKTOpa Ha uucio. lloHstme kommuanapHele BeKTOpbl. [Ipm3Hak
KOMIUIAHAPHOCTU TPEX BEKTOpoB. llpaBuio mnapauienenunena. Teopema O pasiioKeHUU
BEKTOpa II0 TpPEM HEKOMIUIAHAPHBIM BeKTOpam. lIpsmoyronpHas cucrema KOOpAWUHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsI3b MEXAY KOOPAUHATAMH BEKTOpPA U KOOPAWHATAMH
TOYEK. YTOJ MeXKIy BeKTopamMu. CKalsIpHOE POU3BEAEHNUE BEKTOPOB.

11 KVIACC

TeJia BpalueHus

[loHsATHS: UMAMHApPUYECKAas IOBEPXHOCTb, KOHHMYECKAas IMOBEPXHOCTb, cdepuueckas
OBEPXHOCTh, O00Opasymoliue moBepxHocTel. Tena BpalleHHs: HWIMHIP, KOHYC, YCEUYEHHBIN
KOHYC, cdepa, map. BzaumHoe pacnonoxxenue chepbl U MIOCKOCTH, KacaTelbHas INIOCKOCTh K
chepe. M3o00paxkeHue Ten BpalleHHs Ha IUIOCKOCcTU. Pa3BEépTka HMIMHApa M KOHYca.
Cummetpus cepsl u mapa.

O6bEéM. OcHoBHBIE cBOMCcTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOJIBHOTO
napajuienenurnena U ciaeAcTBus u3 He€. OO0BEM MpsAMOMl M HAKJIOHHOM MPHU3MBI, IWIUHIpA,
nupaMuibl U KoHyca. O0bEM 11apa U M1apoBOro CErMeHTa.

KomOunaruu Tten BpalieHuss ¥ MHOTOTpaHHHMKOB. [Ipu3ma, BmuMcaHHass B LMJIWHIP,
onucaHHasi okoJjio wHMHapa. [lepecedyenue cdepsl U mapa ¢ miockocteio. Kacanue mapa u
chepsl MIOCKOCThIO. [lOHATHE MHOrOTpaHHMKA, OIMNHUCAHHOTO OKOJO cdepsl, cdepsl,
BIIMCAHHON B MHOTOTPAaHHUK WJIM TEJIO BPAILICHHUS.

[Inomaas MOBEpXHOCTH HMWIMHApA, KOHYca, Tuiomans chepol u e€ yacred. [logodue B
npoctpancTBe. OTHOIIEHHWE OO0BEMOB, IUIOMIAJE TMOBEPXHOCTEH TMOMOOHBIX UTYD.
[IpeoGpazoBanue momob6usi, romoreTusi. PemieHue 3a7ad Ha TUIOCKOCTH C HCIOJIb30BaHUEM
CTEPEOMETPUUECKUX METOOB.

[locTpoeHne ceyeHMH MHOTOTPAHHMKOB W TEJI BpalleHUs: CEUEHUs MWIMHApPA
(mapamienbHO M TMEPHEHIUKYJISIPHO OCH), CEUCHHMsS KOHyca (TmapasuieibHble OCHOBAHUIO U
IPOXOASIINE Yepe3 BEPIIMHY), CEYEHHU 11apa, METOAbI IOCTPOCHUSI CEYEHUI: METO/I CIEA0B,
METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

BekTopel B mnpoctpaHcTBe. Ormnepanuu HajJ BEKTOpaMH. BeKTOpHOE YMHOXEHUE
BEKTOpoB. (CBOICTBA BEKTOPHOrO YMHOXeHUs. lIpsMmoyronpHas cucrema KOOpAHMHAT B
npoctpancTBe. Koopaunatel BekTopa. Pasznoxenme Bekrtopa mo 6Oasucy. KoopmunaTHO-
BEKTOPHBIA METO/I IPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

J{BHKeHUs] B IPOCTPAHCTBE

JBmwxenus mnpoctpancTBa. OtoOpakeHus. JIBwkeHus W paBeHCTBO ¢uryp. OOmue
CBOWCTBA JIBMKCHUN. BUabl NBMKEHUN: MapajuiesbHbIM MEPEHOC, UEHTPAJbHAs CUMMETpPHS,
3epKallbHass CUMMETpHsI, TTOBOPOT BOKpyr mpsimoil. [IpeoOpazoBanuss momobwms. Ilpsmas u
cthepa Ditnepa.

COAEPKAHHUE YYEBHOI'O KYPCA «BeposiTHOCTB»

10 KVIACC



[IpencraBneHne JaHHBIX C MOMOIIBIO Ta0naull U nuarpamm. CpeaHee apudmeruyeckoe,
MeInaHa, HauOoJbIllee M HAWMEHbBIIEE 3HAYCHUS, pa3Max, JIUCHEPCUs U CTaHJIapTHOE
OTKJIOHEHUE YUCJIOBBIX HAOOPOB.

CnyyaitHple SKCIIEPUMEHTHI (OTBITHI) U CIydailHble COOBITHS. DJIEMEHTApHBIE COOBITHUS
(ucxonpl). BeposiTHOCTh Cily4aliHOTO COOBITHS. BIM30CTh YacCTOTHI U BEPOSITHOCTH COOBITHIA.
CnyyaiiHple OMNBITBI C PABHOBO3MOXKHBIMHM JJIEMEHTApHBIMU COOBITHSIMU. BeposiTHOCTH
COOBITHI B OMBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMH.

Omnepanuu Haj COOBITUSIMU: MEPECEUCHUE, 00bEAMHEHHE, TPOTUBOMOIOKHBIE COOBITHS.
Juarpammel Ditniepa. @opmysia CII0KEHHUS BEPOSITHOCTEM.

YcioBHAas ~ BEPOSITHOCTb.  YMHOXKEHUE  BEpPOATHOCTEW.  JlepeBO  Ciay4yalHOTO
skcrepuMmenTa. @opmyria MoTHOM BeposITHOCTH. HezaBucrumMbie COOBITHS.

KombunatopHoe npaBusio ymHoxeHus. [lepectanoBku u pakropuan. Uucno coueranuii.
Tpeyronsnuk ITackans. ®opmyna 6uHoma HeroToHa.

bunapnbIiii ciydaiiHbIN ONIBIT (MCTIBITAHKE), YCTIeX U Heyaaya. He3aBucHMBbIE UCTIBITAHUS.
Cepusi HE3aBUCHUMBIX HCHBITAHMN A0 mnepBoro ycmnexa. Cepuss HE3aBUCHUMBIX HCIBITAHUN
bepnymnn.

Cnyuaiinass BenuuuHa. PacrmpeneneHue BeposTHOCTeW. JluarpamMmma pacnpenesieHusl.
[Tpumeps! pacnpeiesieHHi, B TOM YKCJIe, TeOMETPUIECKOE U OMHOMHUAIBHOE.

11 KJIACC

YucrnoBble XapaKTEPUCTUKUA CIyYaWHBIX BEJIMYMH: MAaTeMaTUYeCKOe OXKHJIaHUe,
JTUCTIEPCHS] M CTaHJIapTHOE OTKJIOHEeHHE. [IpruMepbl MpuMeHeHHsT MaTEMaTUYECKOTO 0XKHUIaHUs,
B TOM YHCJE B 3aJayax M3 MOBCEIHEBHOW >XM3HU. MareMaTudyeckoe OXKHIaHue OUHapHOMN
CIly4ailHOW BeJIMYMHBI. MareMaTH4ecKoe OXHUIAaHUE CYMMBbI CIy4ailHbIX BEJIUYUH.
MaremaTudyeckoe OXKHUJIAHWE U  JIUCIIEPCUSt TEOMETPUYECKOT0 U OMHOMHUAIBLHOTO
pacupeneseHUNn.

3aK0oH OOJBIINX YHCENI U €ro POoJib B HayKe, MPUPOJIEC U 00IIecTBE. BEIOOPOUHBIN METOT
HUCCJICJOBAaHUM.

[Tpumepsl HEPEPHIBHBIX CIy4YalHBIX BeMUuuH. [IOHSATHE O MJIOTHOCTH paclpeeseHusl.
3amaun, TPUBOAAIIME K HOPMAIbHOMY pacmpeneneHuto. [loHsTue o HOpMaabHOM
pacnpeneneHun.

INNIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOI'O KYPCA «AJITEBPA
U HAYAJA MATEMATHUYECKOI'O AHAJIU3A» (YTJIYBJIEHHBINH YPOBEHD)
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro0 BOCIIMTAHUA:

CchOpMHUPOBAHHOCTh TPaXKTAHCKOW TMO3UIIMK OOy4Yalolmerocss KakK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOTO OOIIEeCTBA, MPEACTABICHUE O MAaTEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYpP, SBJICHHUN, MPOIEAYpP TPakIaHCKOTO OOIIEeCTBa
(BBIOOPBI, OIIPOCHI M JIPYTO€), YMEHHE B3aWMOJICMCTBOBATH C COIMAILHBIMH MWHCTUTYTaMHU B
COOTBETCTBUHM C UX QYHKIIUSIMU U HA3HAYCHUEM;



2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(OpPMHUPOBAHHOCTh POCCUMCKON TPa)KTaHCKOW MAEHTHYHOCTH, YBAXKEHHS K MPOILIOMY
U HACTOSIIEMY POCCHUMCKOW MATEMAaTHKH, LEHHOCTHOE OTHOIIEHUE K JOCTHUKEHUAM
POCCUMCKAX MaTE€MAaTUKOB M POCCUUCKOM MATEMATHYECKOW IUKOJIbI, HMCIIOJIb30BAHUE ITUX
JTOCTH>KEHUH B IPYTUX HAayKaX, TEXHOJIOTUAX, C(hepax IKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHUHCKOrO0  Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOTO  CO3HAHMUS, OTUYECKOrO TOBEAECHUSA, CBSI3aHHOIO C  MIPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUN HAYKH U JEATEIBHOCTHIO YUEHOIO, OCO3HAHHE JINYHOTO BKJIaaa B
NOCTPOECHHE YCTONYMBOTO OYAYyLIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKIHOYas OCTETHUKY  MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peuleHuil, pacCyk JACHHH, BOCHPUUMYUBOCTH K
MaTeMaTUYECKUM acCIleKTaM Pa3jInuHbIX BUJOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHATh MaTeMaTUYeCKUE 3HAaHUS B HHTEpecax
3I0pOBOTO U 0e€30MacHoro odpasa >KW3HHU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/10POBBIO
(310poBO€E MUTaHUE, COANTAHCUPOBAHHBIA PEKUM 3aHATHI U OTIbIXa, peryiisipHas Gu3nyeckas
aKTUBHOCTB), (pU3MYeCKOe COBEPIICHCTBOBAHUE TMPHU 3AHATHUSAX CIIOPTUBHO-030POBUTEIHHON
NEeATEbHOCTBIO;

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTH K TPYIY, OCO3HaHUE IIEHHOCTU TPYAOIIO0US, UHTEPEC K Pa3IMUHbIM cepam
npodeccuoHaIbHOM A TEIbHOCTH, CBSI3aHHBIM C MaTEeMAaTHKON U €€ MPUIIOKEHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBHIOOpP Oyaymied mnpodeccuu W peaau30BBIBATH COOCTBEHHBIC
KU3HEHHBbIC IUTAaHBI, TOTOBHOCTh W CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa3OBaHHIO U
caM000pa30BaHUIO HA TPOTSIKEHUU BCEW J>KU3HU, TOTOBHOCTh K AaKTUBHOMY YYacCTHIO B
pEUIEHNHU MPAKTUYECKUX 3a/1a4 MAaTEMAaTUYECKOW HAPABICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

c(hOPMHPOBAHHOCTh JKOJOTUYECKOW KYJIbTYPHI, MOHUMAHWE BIHUSHUSA COIHAIBHO-
DKOHOMHYECKUX IPOLECCOB HA COCTOSAHUE NPUPOAHOM M COLMAIBHOM CpEIbl, OCO3HAHUE
rII00AIBHOTO — XapakTepa  OKOJOTUYECKHX MpoOJeM, OpHUEHTAlus Ha [pPUMEHEHHUE
MaTeMaTUYECKUX 3HAHHUM JJIs1 PEIICHUS 3a/1ad B 00JIaCTU OKPY’KAIOIIEH Cpe/ibl, TNIAHUPOBAHUE
IIOCTYIIKOB U OLIEHKHU UX BO3MOKHBIX IIOCIEACTBUH JJIs1 OKPYKAOLIEH CPEbI;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(OpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHA HAYKU U OOLIECTBEHHOW MPAKTHKHU, TOHUMAaHUE MAaTeMaTUYECKON HayKU Kak cepbl
YEJIOBEUECKOU JICSITEIBHOCTH, 3TANIOB €€ Pa3BUTUS U 3HAUYMMOCTH I Pa3BUTHUS LIUBUIN3ALUH,
OBJIQJICHHUE SI3BIKOM MATEMAaTHKA W MATEMAaTHYECKOW KYJbTYpOW KaK CpPEICTBOM IO3HAHHMS
MHpPA, TOTOBHOCTh OCYLIECTBJISATH MPOCKTHYK) M MCCJIEIOBATEIBCKYIH) JESATEIBHOCTH
VHJIMBUYaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI



ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKA MATEMAaTHUYECKUX OOBEKTOB,
MOHSATUN, OTHOIICHUM MEXAy TMOHIATUSAMH, (OPMYIUPOBATH OMNPEACICHUS TOHITHUH,
yCTaHABIIMBATh CYIICCTBEHHBIM MNpHU3HAK KJacCU(UKAIIMU, OCHOBAHUS JJIg OOOOIICHUS U
CpaBHEHUS, KPUTEPUU TPOBOAUMOrO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIUPOBaTH M MPEOOPA30BLIBATH CYXKACHUS: yTBEPAUTEIBHBIE U
OTpHUIIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U 00IIIHUE, YCIOBHBIC,

BBISIBJIATH MaTeMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpeUHs B (akTax,
JAHHBIX, HAOJNIOJACHUSAX W YTBEPXKICHMSIX, TMpeajaraTh KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEYNH;

JeNaTh BBIBOJbBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JIE€AYKTUBHBIX M WHIYKTHUBHBIX
YMO3AKIIIOYEHU M, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

IIPOBOJIUTH CAMOCTOSITEJILHO JI0KAa3aTeIhCTBA MATEMAaTHYCCKUX YTBEPKICHUM (TIPSIMbIE U
OT TIPOTUBHOTO), BBICTPAMBATh apPTryMEHTAIMIO, MPUBOAWTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXKJICHHS U BBHIBOJIBI;

BLIOMpATh CMOCO0 pemieHuss y4eOHOW 3amaun (CpaBHHMBATh HECKOJBKO BapHUAaHTOB
pelieHus, BbHIOMpaTh Haubosiee MOAXOMAIMIUNA C YYETOM CaMOCTOATENBHO BBIIEIECHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaTebCKie AeCTBUA:

UCIIONB30BaTh  BONIPOCHI  KAK  MCCJIEHOBATEJIbCKUMA  MHCTPYMEHT  IIO3HAHWUS,
dbopMynupoBaTh BOMPOCH], (PUKCHUPYIOIIME MPOTHBOpEYHE, MPoOJIeMy, YCTaHABIUBATH
MCKOMOE U JIaHHOE, (OpPMHUPOBAThH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

IIPOBOAUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM DKCIEPUMEHT, MCCIEIOBaHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4eCKOro OOBEKTa, SBIICHHUSA, MPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEH MEXIY 00BEKTaMU, SBICHUSIMH, MPOIIECCaMU;

CaMOCTOATEIHHO (OPMYIHPOBATH 0OOOIIIEHUS U BBHIBOJIBI MO0 PE3yIbTaTaM MPOBEIEHHOTO
HaAOJIOICHUS, UCCIIEAOBAHMS, OIICHUBATh TOCTOBEPHOCTh MOJYUYEHHBIX PE3YJIbTaTOB, BBIBOJOB
1 0000IIIEHUH;

MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE IMPOLIECCA, & TAKKE BBIIBUTATH IPEAIIOIOKEHUS O
€ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanmeii:

BBISIBIISITH Je(OUIIUTH MTHGOPMAIINH, TAHHBIX, HEOOXOAMMBIX JJII OTBETA Ha BOIIPOC U TS
peLICHUs 3a0a4u;

BBIOWpaTh WHGOPMAIMIO W3 WCTOYHUKOB PA3NMMYHBIX THUIIOB, AaHAIU3UPOBATH,
CHUCTEMATHU3UPOBaTh W HWHTEPHPETUPOBATH WHOOPMAIMIO pa3TUYHBIX BUIOB U (opm
MPEJICTABJICHUS;

CTPYKTypupoBaTh HMH(pOpMaALNIO, MPEACTaBIsATH €€ B  pa3dyHbIX  (Qopmax,
WJUTIOCTPUPOBATH rpaduuecK;

OLICHUBAaTh HAJEKHOCTh HHPOPMAIIMU 1O CAMOCTOATENIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

Oowmenue:

BOCHIPUHUMATh U (POPMYJIHPOBATH CYKIEHUS B COOTBETCTBUHU C YCIOBHSMHU U LEJISIMU
oOLIeHus, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX
TEKCTaX, JaBaTh IOSCHEHUS IO XOAY PEILIEHUs 3a1add, KOMMEHTHPOBATH ITOJYyYECHHBIN
pe3yJIbTaT;

B X0/ie 00CYXJI€HHs 3aJ]aBaTh BOMPOCHI MO CYHIECTBY O0CYXJAaeMOW TeMbl, MPOOIEMBI,
penaeMom 3a/1aud, BBICKA3bIBaTh MJIEH, HALICIICHHBIE HA MOMCK PELICHMS, COIIOCTABIATh CBOU
CYXKIEHUS C CYXKICHUSMU JIPYTUX YYaCTHUKOB JHAJIOTa, OOHAPYKHUBATh Pa3jiudKle U CXOJCTBO
NO3UIUH, B KOPPEKTHOU (popme hopMyIHpoBaTh pa3HOIIACHs, CBOM BO3PAKCHUS;

OPEACTAaBIATh PE3YIbTAaThl PELICHUs 3aJadyM, dKCIEPUMEHTA, UCCIEIOBAHUS, MPOEKTA,
CaMOCTOSITEJIbHO BBIOMpaTh (OpMAT BBICTYIUIEHUS C YY€TOM 3ajad Mpe3eHTaluud |
0COOEHHOCTEH ayAUTOPUH.

PeryisiTuBHBIE YHHBEPCAJIbHBIE YUeOHbIE AeilicTBUS

Camoopranusanus:

COCTaBJIATh IUIaH, aJlTOPUTM DPEIICHUsS 3a7a4yd, BBIOUpATh CIOCOO PEIICHHS C y4ETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATH
BapHaHTHI PEIICHUM ¢ yIETOM HOBOM MH(POPMAIINH.

CaMOKOHTPOJIb, IMOIMOHAIbHBII UHTEJIEKT:

BJIaJIeTh HAaBbIKAMM T[IO3HABATENbHOM pediekcuu Kak OCO3HAHUS COBEPIIAEMBIX
JEHUCTBUYN U MBICTUTENBHBIX MIPOLIECCOB, UX PE3YJILTATOB, BIIAJETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJISI MPOIIECCa U pe3yIbTaTa pPelIeHUs MaTEMaTHIECKOM 3a1a4u;

NPEIBHUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPH PEIICHUU 3aJa4H, BHOCHUTH
KOPPEKTHBBI B ICSITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HAHICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjibTaTa ULEIM U YCJIOBHUSIM, OOBICHATH TNPUYUHBI
JOCTIDKEHUSI WIM HEJOCTIKECHUS PE3YNbTaTOB JACSATEIBHOCTH, HAXOAWTh OIMMOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATeIbHOCTD:

MOHUMATh M KCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW W MHANBUIYaTbHON pabOTHI MpU
pelmieHny y4eOHBbIX 3ajad, MPUHUMATh IIeJIb COBMECTHOW JESATEIHHOCTH, IUIAHHPOBATH
OpraHu3alii0 COBMECTHOU pabOThI, pacIpeeNaTh BUIbI padOT, TOTOBAPUBATHCSA, 00CYXKIAThH
MPOIIECC U Pe3yIbTaT PaboThI, 0000IaTh MHCHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNMNOBBIX (popmax paboThl (0OCYkIeHUs, OOMEH MHEHUH, «MO3TOBBIE
MITYPMbD» W HWHBIC), BHITIOTHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JICHCTBHS C
JAPYTHMH YJ€HAMW KOMAaHJIbI, OIICHMBATh Ka4yeCTBO CBOETO BKJIAJa B OOIMMN MPOJYKT IO
KpUTEPHSIM, CHOPMYITUPOBAHHBIM yUYaCTHUKAMU B3aUMOICUCTBUS.

HHPEAMETHBIE PE3YJIBTATDBI

K xonny o0yuenuss B 10 kjacce 0Oy4yarOIIMIICS MOJIYYUT CIEIYIOIIUE MPEIMETHBIC



pe3yabTaThl MO OTJIENbHBIM TeMaM pabouel mporpaMMbl y4eOHOTo Kypca «Anredpa v Havasa
MAaTEMaTHYECKOrO aHaIU3a»:

Yucaa v BBIYUCICHUS:

CBOOOJHO  ONEpPUPOBATh  MOHSATUSAMH:  pallMOHAJIBLHOE  YHCIO, OECKOHEUYHas
nepuoandecKas JIpoOb, MPOILEHTHI, UPPAIUOHAIBHOE YHCIIO, MHOXECTBA pallMOHAJBHBIX U
JNEVUCTBUTEIIBHBIX YUCEN, MOAYJIb JEUCTBUTEIBLHOIO YUCIIA;

MPUMEHSITh JPOOM M MPOIEHTHI [JIsi PEIICHUS NPUKIAAHBIX 3ajlad U3 Pa3IuyHBIX
OTpaciiedl 3HaHUU U PEaIbHOU KU3HU;

MIPUMEHSITh TPUOJIVIKEHHBIC BBIYUCIICHUS, MpaBUJia OKPYTJICHUS, MPUKUIKY U OIEHKY
pe3yJbTaTa BBIYMCICHUN;

CBOOOJIHO OIEPUPOBATH TMOHATHEM: CTEMEHb C IEJbIM TOKa3aTelieM, HCIOJIb30BaTh
NOAXOAANIYI0 (OpPMY 3alUCH JEUCTBUTEIBHBIX YUCEN JJIA PEIICHUs MPAKTHYECKUX 3a7ay U
MPEJACTABICHUS TaHHBIX;

CBOOOJIHO ONIEPUPOBATH MOHATUEM: aPUPDMETHICCKUN KOPEHb HATYPAJIILHOU CTETICHHU;

CBOOOJIHO ONIEPUPOBATH MOHSATUEM: CTEIIEHb C PAIIMOHAJILHBIM MTOKa3aTeleM;

CBOOOJIHO OIEPUPOBATH TMOHATUAMH: JIOTapudM UHCIA, JCCATUYHBIE U HATypajbHbIC
norapuMsl,

CBOOOJIHO OIEpUPOBATHh MOHATUSMH: CHUHYC, KOCUHYC, TAHTCHC, KOTAHT€HC YHCIOBOTO
apryMeHTa;

ONEPUPOBATH NOHATUAMHU: APKCUHYC, ApKKOCUHYC U apKTaHI'E€HC YHUCIIOBOTO apryMEHTa.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJHO  ONEpPHUpPOBATH  TOHATUSAMH:  TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHUS U YPABHEHUSA-CIIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

NPUMEHSTh Pa3jIMYHbIE METOMBl PEIICHHs] PAIMOHATIBHBIX W JPOOHO-PAMOHATBHBIX
YPaBHEHUH, IPUMEHATH METOJI UHTEPBAJIOB ISl PELICHHS] HEPABEHCTB;

CBOOOJTHO OTMEPUPOBATH MOHATHIMHU: MHOTOWIEH OT OJHOW NMEPEMEHHOM, MHOTOWIEH C
nenbiMi KOG UIIMEHTaMH, KOPHU MHOTOYJIEHAa, NPUMEHSTHh JeJeHHEe MHOTrouYJleHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy besy u reopemy Buera s pemenus 3anay;

CBOOOJHO OMEpUpPOBaTh TMOHATHUAMH: CHUCTEMa JIMHEWHBIX YypaBHCHHM, MaTpHIIA,
ONpEeNeNnuTeNb MATPULBl 2 X 2 W €ro reoMEeTPUYECKUH CMBICH, HCIOJIb30BaTh CBOMCTBA
onpenenurens 2 X 2 nis BBIYUCIEHUS €ro 3HaYEHUs, TPUMEHATh ONPEICIUTENN ISl PELICHUS
CHUCTEMBI JIMHEWHBIX YPAaBHEHUW, MOJAECIUPOBATHh PEAIbHBIE CUTYallMU C MOMOIIBK) CHCTEMBI
JIMHEMHBIX YPAaBHEHUW, WCCIEA0BATh IIOCTPOCHHBIE MOJEIM C TOMOLIPI0 MATPUL H
onpeAeauTeNeH, THTEPIPETUPOBATH MTOJTYYEHHBIN PE3YJIbTAT;

MCIIOJIb30BaTh CBOMCTBA ICHCTBUM C KOPHIMU JJIsl TPE0Opa30BaHUs BhIPAKEHUI;

BBIMIOJIHATh MPEOOpPa30BAaHMSI YKCIOBBIX BBIPDAXKEHUH, COAEpPKAIIUX CTEINEHU C
palMOHANBHBIM ITOKA3aTENEM;

WCIIOJIB30BaTh CBOMCTBAa JjorapudmoB g MpeoOpa3oBaHUs  JOrapupMuyecKux
BBIPAKCHUU;

CBOOOJIHO  ONEpUPOBATH  MOHATUSAMH:  HppAlMOHAIbHBIE,  [OKAa3aTEJIbHbIE U
norapumMuyeckre ypaBHEHUs, HAXOAUTh UX PEUICHUS C TIOMOILbIO PABHOCUJIBHBIX NIEPEXO0B
WJIA OCYUIECTBIISISL IPOBEPKY KOPHEH;



INPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKHE (OpMydbl g NpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKCHUH;

CBOOOJHO ONEPUPOBATHh MOHIATHEM: TPUTOHOMETPUYECKOE YPABHEHUE, NPUMEHSThH
HeoOxouMble (POPMYJIBI ISl PEILIEHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YPaBHEHUN;

MOJICJIUPOBATh pealbHbIE CUTYallUM Ha S3bIKE aire0pbl, COCTaBJIATh BbIpAXKEHUS,
YpaBHEHMs, HEpPABEHCTBA [0 YCJIOBHIO 3aJayH, HCCJIEA0BATb IOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM anmapara ajareOpsl.

DyHKIUHA U TPaPUKU:

CBOOOJHO OMEpUPOBaTh MOHATUSAMHU: (YHKUHUA, CHOCOOBI 3aJaHUsl (PYHKIMH, B3aUMHO
oOpatHble (PYHKIIUM, KOMIO3UIUS (YyHKIMH, rpaduk (YHKIIUH, BBINOJIHATH JJIEMEHTApPHBIE
npeobpazoBaHus rpauKoB GyHKIINIA;

CBOOOJTHO OINEpUPOBATH MOHATUSMHU: OOJACTh OMPENEICHUS U MHOXKECTBO 3HAUYCHHM
byHKIMY, HYTW QYHKIIUUA, TPOMEXKYTKUA 3HAKOTIOCTOSIHCTBA,;

CBOOOJTHO ONEPUPOBATH MOHATUAMH: YETHBICE W HEUYETHBIC (DYHKIMH, MEPUOTUYECKHE
GyHKIMM, TPOMEXYTKH MOHOTOHHOCTH (YHKIIMH, MaKCUMyMbl WU MHUHUMYMBI (DYHKIIUH,
HauOoJbIIee U HAMMEHbIIIEe 3HAaUeHHE (PYHKIIUU Ha TIPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMU: CTENEeHHass (YHKIUS C HATYpPaJIbHBIM M IIEJIBIM
nokasaresieM, rpa@uK CTeNeHHONW (YHKIMU C HATYPaJbHBIM U IIJIbIM IOKa3aTesneM, rpaduk
KOpHsI N-0if cTeneHu Kak GyHKIMK 0OpaTHOW CTENEHU ¢ HAaTypalbHbIM IOKa3aTelIeM;

ONEepUpOBATh TOHATHAMU: JUHEHHAs, KBaJpaTU4yHas W JIpOOHO-IMHEWHas (QYHKIUH,
BBITIOJHSATh AJIEMEHTAPHOE UCCIIEIOBAHNUE U TOCTPOEHUE UX TpadUKOB;

CBOOOJTHO OTEpPUPOBATH MOHATUSIMU: MOKa3aTeNlbHasl U Jorapupmuyeckas GyHKIUU, UX
CBOICTBA U TpadUKH, UCTIOIB30BATh UX TpadUKH JJIs PEIICHUS YpaBHEHUH;

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: TPUTOHOMETPUUECKAsT OKPY>KHOCTh, OMpECICHHE
TPUTOHOMETPUYECKUX (PYHKIIUM YUCIOBOTO apryMEHTa;

UCIIONIb30BaTh rpaduku (QYHKIMI [JIs MCCIIeOBAaHUSI TPOIECCOB M 3aBUCUMOCTEN TpH
pEIIeHUH 3a7a4 U3 JPYruX Y4eOHBIX MPEIMETOB U PEaIbHOW KU3HH, BhIpaXaTrh GopMyrIamMu
3aBUCUMOCTH MEXY BEJIMUYNHAMU;

Hauana MaTeMaTH4ecKoOro anajamusa:

CBOOO/IHO ONEPUPOBATH MOHATHIMH: apupMETHUECKas U TeoMeTpudecKas Mporpeccus,
OecKOHEYHO YOBIBaloOIasi reoMeTpuyueckass Mporpeccus, JHUHEHHBIA M SKCTIOHEHIIMATbHBIN
pocT, popMyia CIOKHBIX TPOLEHTOB, UMETh MPECTABIEHUE O KOHCTAHTE;

UCIIOIb30BaTh MPOTPECCUU JJISl PEIIEHUS peallbHbIX 3a]1a4 IPUKIIAJHOTO XapaKTepa;

CBOOOIHO  OMEpUPOBATh MOHATHSAMH: IOCIEAOBATEIBHOCTh, CIOCOOBI  3a/JaHus
MIOCJIEIOBATEILHOCTE, MOHOTOHHBIE W OIpPAaHUYECHHBIE IOCIIEOBATEIBHOCTH, IOHUMATh
OCHOBBI 3aPO’KJICHHS] MATEMAaTHUYECKOTO aHAJIN3a KaK aHalln3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPUPOBATH MOHITHUSIMU: HETPEPHIBHBIC (PYHKIIUH, TOUYKH pa3pbiBa rpaduxa
GyHKIMY, aCUMIITOTHI rpaduka QyHKIUY;

CBOOOJHO OIEpUPOBATh MOHATHEM: (YHKLMs, HEOpPEpbIBHAS Ha OTPE3KE, NMPUMEHATH
CBOMCTBa HEMPEPHIBHBIX (DYHKIMN JJIs1 PEIICHUS 3a/1a4;

CBOOOJIHO OMNEPHUPOBATH TMOHSITUSMH: TE€pBasi U BTOpask MPOU3BOAHBIE (DYHKIUU,
KacaTesbHas K rpaduky QyHKIUY;



BBIYUCIIATh NPOU3BOAHBIE CYMMBI, NPOWU3BEICHHS, YaCTHOTO M KOMIIO3ULUU JABYX
(yHKUUMH, 3HaTh IPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh T€OMETPUUYECKUNA M (PU3UYECKHM CMBICI MPOM3BOAHOW [IJIs pELIEHUs
3a7ay.

MHosxecTBa U JIOTMKa:

CBOOOJIHO ONEPUPOBATH MOHATUSMHU: MHOKECTBO, ONEpAllMU HaJ MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH aIllapart sl OMCAaHUs PEajbHbIX MPOLIECCOB
U SIBJICHUH, TIPU PEIICHUH 3a7a4 U3 APYTUX YYEOHBIX MPEIMETOB;

CBOOOJTHO OINEpUPOBATh MOHATHSAMU: OIpEACICHHe, TeOpeMa, ypaBHEHUE-CIIEJCTBUE,
CBOICTBO MaTeMaTH4YecKoro oOOBbEKTa, JOKa3aTelNbCTBO, PABHOCWUJIbHBIE YpaBHEHUS W
HEPaBEHCTBA.

K xoniy obyuyenuss B 11 kijiacce oOy4arolmuics MONYYUT CIEIYIOUIUME MpPEIMETHbIE
PE3yNIbTATHI 1O OTACIBHBIM TeMaM pabouell mporpaMMbl yueOHOTO Kypca «Airedpa U Havana
MaTeMaTUYECKOI0 aHaJIU3ay:

Yucnaa 1 BHIYMCICHUSA:

CBOOOJTHO OMEPUPOBATHh TMOHSATUSMH: HATYpaIbHOE U IEJIO€ YHCIO, MHOXKECTBa
HAaTypaJIbHBIX U IIEJBIX YUCEJ, MCIOIb30BaTh MPU3HAKU AeIUMOCTH Henbix uuces, HOJ u
HOK HatypanbHBIX YnCcen A peLICHUS 3a/1a4d, IPUMEHTh aAIrOpuT™M EBKIINA;

CBOOO/IHO OIEpPUPOBaTh IOHATHEM OCTaTKa 0 MOJIYJIO, 3alUChIBaTh HATypajbHBIC
YHUClla B Pa3JIUYHBIX TO3UIUOHHBIX CUCTEMAX CUMCIICHMUS;

CBOOO/IHO ONEPUPOBATH MOHATUSAMHU: KOMIJIEKCHOE YHMCIO U MHOXECTBO KOMIUIEKCHBIX
quce, MPeACTaBIATh KOMIUIEKCHBIE YHCTIa B aJIreOpandeckoil U1 TpUroHoMeTpudeckon popme,
BBITIOJIHATH apU(PMETHUUECKHE ONIepaliii ¢ HUMU U U300pakaTh Ha KOOPAUHATHON IUIOCKOCTH.

YpaBHeHUs1 1 HEPABEHCTBA:

CBOOOJIHO  ONEpPUPOBATh  MOHATUSIMM:  HMppAaLlMOHAJIbHBIE,  IOKa3aTeJIbHbIE U
jgorapu(MUUECKUE HEPABEHCTBA, HAXOAUTh HUX PEHICHHs C TIOMOIIBIO PAaBHOCHIIBHBIX
IIEPEX0/I0B;

OCYILECTBIATH OTOOP KOPHEH NP pEeLICHUH TPUTOHOMETPUUECKOTO ypaBHEHUS;

CBOOOJIHO ONEpUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IHMPHUMEHATH
HeoO0XoAuMble (POPMYIIbI JIJIsl pELIEHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OINEpPUpPOBaTh MOHATHUAMU: CHUCTEMAa M COBOKYHNHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIIEICTBUSA, HAXOAUTH PEIICHUS CUCTEMBI U
COBOKYITHOCTEH palMOHAIbHBIX, HPPALMOHAIBHBIX, MOKA3aTEJIbHBIX MU JIOTApUPMUUYECKUX
YPaBHEHUW U HEPABEHCTB;

pemarb pandoHANIbHbIE, HPPALUOHAIBHBIE, IIOKa3aTeNIbHbIE, JOrapu(QMUUYECKUE U
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEPKALIUE MOIYJIN U NTAPAMETPBI;

NPUMEHATh TpadUyecKue METOAbl IJI PELICHUs YPaBHEHHWHW W HEPaBEHCTB, a TaKKe
3a/1a4 ¢ MapaMeTpaMu;

MOJICJINPOBAaTh pEalbHbIE CUTYallUW Ha S3bIKE areOpbl, COCTABJIATh BbIPAXKECHUS,
YPAaBHEHHMsI, HEPABEHCTBA W HMX CUCTEMBI IIO YCIOBHIO 3aJa4M, HCCIENOBATH IIOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAHUEM anmapara ajareopbl, HHTEpIPETUPOBATh MOJYUEHHBIN PE3YIbTAT.

DOyHKIUM U TPAPUKH:



CTPOUTH TpaPUKU KOMIO3ZUIIMU (DYHKIIUNA C TTOMOIIBIO AJIEMEHTAPHOTO UCCIIECIOBAHUS U
CBOMCTB KOMITO3UIINU ABYX (PYHKIIHIA;

CTPOUTH TE€OMETpUYECKUE O00pa3bl YpaBHEHUH U HEPABEHCTB Ha KOOPJIWHATHOMU
IUIOCKOCTH;

CBOOOTHO OMIEPUPOBATH MOHATUSAMHU: TPAPUKH TPUTOHOMETPHICCKUX QYHKITUH;

MPUMEHSITH (YHKIIUU JJ1s1 MOJICIIMPOBAHUSI U UCCIIEOBAHUS PEalIbHBIX MPOIIECCOB.

Hauvaja MmaTeMaTH4YeCKOIo aHAJIN3a:

WCIIOJIb30BaTh TPOU3BOJHYIO JUISl HCCeAOBaHUS (YHKIIMM HAa MOHOTOHHOCTh H
KCTPEMYMBI;

HAXOJIUTh HAMOOJIbIIIEe U HAMMEHbIIIee 3HAaUCHUsT (PYHKIIMU HEMPEPHIBHOM HA OTPE3KE;

UCIIOJIH30BaTh MPOU3BOIHYIO ISl HAXOXKICHUSI HAWTYUIIETO PEIICHUs B MPUKIAAHBIX, B
TOM YHCJIE COLMAIIbHO-OKOHOMHMYECKHUX, 3ajlauax, JJis OMpeieeHUs] CKOPOCTH M YCKOPEHHS
npoiiecca, 3aJlaHHoro Gopmysoi uin rpagukom;

CBOOOJIHO OMEPHUPOBaTh TMOHATHAMU: TI€PBOOOpa3Hasi, ONPEACIEHHBIM HWHTErpal,
HAXOJIUTh TEPBOOOPA3HBIC JJIEMEHTAPHBIX (YHKIMK M BBIYUCIATH HHTETpand mo Gopmylie
Hrrorona-JleiiOnuma;

HAXOJIUTh IUIOMIATH TUIOCKUX (GUTYDP B OOBEMBI TEJI C TOMOIIBIO HHTErpaJIa;

UMETh TPEJICTABICHHE O MAaTEMaTUYECKOM MOJICTUPOBAHUN HAa TPUMEPE COCTaBIICHUS
nuddepeHInanbHbIX YPaBHEHUMH;
pemaTh MPUKJIAIHbIE 3a/1a491, B TOM YHCIIE COITUaTIbHO-DKOHOMUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeJCTBAMU MaTeMaTHYECKOT0 aHaJn3a.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJTYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJTHEI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xaanckoe BoCcIMTaHME:

c(hOpPMUPOBAHHOCTh TPAKJTAHCKOW TIMO3UIMA OOYYAIOIIETOCS KaK AaKTHBHOTO H
OTBETCTBEHHOTO WICHA POCCHMCKOIO OOIIECTBA, MPEACTABICHIUE O MAaTEMAaTHUYCCKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUN, TPOLEIYyp Tpa)kAaHCKOro oOIecTBa
(BBIOOPBI, OIIPOCH U JIPYTO€), YMEHUE B3aMMOJCHCTBOBATh C COIMAIIBHBIMA MHCTHTYTaMHU B
COOTBETCTBUHM C UX (QYHKIIUSIMHU U HA3HAYCHUEM;

2) naTpMOTHYEeCKOE BOCIIUTAHKE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAKTAHCKOW MACHTHYHOCTH, YBAXKCHHS K TMPOILIOMY
W HACTOAIIEMY POCCHUMCKOW MATEMaTHUKH, IIEHHOCTHOE OTHOIICHHWE K JOCTHKEHHSIM
POCCUHCKAX MaTE€MaTUKOB M POCCUHACKOM MAaTEeMAaTHYECKOW IIKOJIbI, HMCIIOJIb30BAaHHUE 3TUX
TOCTHIKEHHUH B IPYTUX HayKaX, TEXHOJIOTHIX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHWE JYyXOBHBIX IIEHHOCTEH POCCHMCKOro Hapoaa, Cc(HOpMUPOBAHHOCTH
HPABCTBCHHOI'O  CO3HAHUSA, OATHUYECKOTO IIOBEJACHUSA, CBSI3aHHOTO C MPAaKTUYECKUM



MPUMEHEHUEM JTOCTHKEHUN HAYKU U JEATEIbHOCThIO YUYEHOT0, OCO3HAHUE JIMYHOTO BKJIAJa B
MOCTPOEHUE YCTOMYMBOrO OYAYyLIEro;

4) 3cTeTHYEeCKOE BOCIIMTAHUE:

ACTETHUYECKOE  OTHOIIEHWE K  MHUpPY, BKJIIOYass  ACTETHKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEHN, OOBEKTOB, 3aJad, peUIeHUil, pacCyX JAeHHH, BOCHPUUMYUBOCTh K
MaTeMaTUYECKUM aCIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS TNPUMEHATh MaTeMaTUYeCKUE 3HaHUS B HHTEpecax
3I0pOBOTrO U 0e30macHoro odpasa >KU3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/10POBBIO
(310poBOE MUTaHUE, COANTAHCUPOBAHHBIA PEKUM 3aHATHI U OTIbIXa, peryiisipHas (u3nyeckas
aKTUBHOCTB), (pU3MYecKOoe COBEPILIEHCTBOBAHUE IMPHU 3aHATUSAX CIIOPTUBHO-030POBUTEIBHON
NS TENbHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTH K TPY/y, OCO3HaHHME IIEHHOCTH TPYAOIIO0Ms, MHTEPEC K Pa3IudHbIM cepam
npodeccuoHaIbHOM JAESITEIbHOCTH, CBSI3aHHBIM C MaTEeMaTUKON U €€ MPUIIOKEHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymiedl mnpodeccuu W peaau3oBbBIBATH COOCTBEHHBIC
KU3HEHHbIC TUTaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa TMPOTSKEHUU BCEW >KU3HU, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B
pEUIEHNHN MPAKTUYECKUX 3a/1a4 MAaTEMATUYECKOW HAPABIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIBbTYPhl, MOHUMAHUE BIUSAHUSA COIHAIBHO-
SKOHOMHUYECKUX IMPOLECCOB HA COCTOSHUE MNPUPOAHON M COIMAIBHOM CpElbl, OCO3HAHUE
rJI00AJIBHOTO  XapakTepa OKOJOTHYECKHX MpoOJeM, OpHEHTalusi Ha [pUMEHEHHue
MaTEMaTUYECKUX 3HAHUN JIJISl PEIIeHUsI 3a]1a4 B 00JIaCTH OKPY KaIOIIEH Cpeibl, MJIaHUPOBAHHE
MOCTYIKOB U OLEHKU UX BO3MOKHBIX MOCIIEICTBUH ISl OKPY’KAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOIO NO3HAHMUSL:

c(hOpMHPOBAHHOCT MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKW M OOIIECTBEHHOMN MPAKTHKH, TOHUMaHUE MaTEMaTHYECKOM HAyKU Kak cdephl
YeJI0BEUYECKOM AeATENbHOCTH, 3TANOB €€ pa3BUTHS M 3HAUMMOCTH JIJI1 Pa3BUTUS LIUBUIIU3ALIUN,
OBJIQJICHUE SI3IKOM MAaTEMaTUKH M MAaTeMaTUYECKOM KyJIbTypOW KaK CPEeJACTBOM MO3HAHUS
MHpa, TOTOBHOCTb OCYHIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JIESITEIbHOCTh
WHJMBUAYaJIbHO U B TPYMIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJoruuyeckue JqelcTBUS:

BBISIBISITH W XapaKTepHU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMAaTHYECKUX OOBEKTOB,
TIOHATUH, OTHOIICHUM MEXAy TMOHATUIMHU, (OPMYIUPOBATH OMNPEACICHUS TOHITHUH,
yCTaHABIMBATh CYIIECTBCHHBIH MNpPHU3HAK KiacCU(HUKAIIMK, OCHOBAHUA IS 000OIICHUA |
CpaBHEHUS, KPUTEPUH ITPOBOJUMOIO aHAIU3A;

BOCHIPUHUMATh, (OPMYIUPOBATH U MPeOOpPa30BLIBATH CYXKJICHUSA: YTBEPAUTEIbHBIC U
OTpHIIATENIbHBIC, EAMHUYHBIC, YaCTHBIC U 00IIHE, YCIOBHBIC;



BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M U MPOTUBOpEUUs B (pakrax,
JAHHBIX, HAONIOACHUSAX W YTBEPXKICHMSIX, TMpenjaraTh KpPUTEPUM ISl  BBISBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEYNN;

JenaTh BBIBOABI C MCMOJb30BAaHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIIOYEHUH, YMO3AKIIOYEHUH M0 aHAJIOTUK;

MPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKIAECHUHN (IIpsIMbIE U
OT TPOTUBHOTO), BBICTPAMBATh apPryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYKJICHHS U BBHIBOJIBI;

BBIOMpaTh CHOCO0 pelleHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosiee NOAXOAAIUNA C YYETOM CaMOCTOATENbHO BBIIEIECHHBIX
KPUTEPUEB).

Bba3oBble ucciienoBaTeabckue 1eiicCTBUS:

UCIOJIb30BaTh  BOMPOCHl  KAaK  MCCIIENOBATENbCKUA  WHCTPYMEHT  IO3HaHMS,
dbopMynHpoBaTh BOMPOCHI, (PUKCHUPYIOIIME MPOTHUBOPEYUE, MpoOJieMy, YCTaHABIMBATH
MCKOMOE U JIaHHOE, (OPMHUPOBAThH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH CAMOCTOSITENIbHO — CIUIAHUPOBAHHBIA  IKCIIEPUMEHT, HCCIEAOBAHHE IIO
YCTAaHOBJICHHUIO OCOOCHHOCTEW MaTeMaTH4ecKoro OOBbEKTa, SIBICHHUS, MPOIECcCa, BBISBICHHUIO
3aBUCUMOCTEN MEXKy 00BEKTaMU, SBJICHUSMH, POIIECCaMU;

CaMOCTOATEIHHO (GOPMYIHPOBATH 0OOOIIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM MPOBEIEHHOTO
HaOJII0IeHNs], UCCIIEIOBAHUS, OLICHUBATH JOCTOBEPHOCTH MOTYYEHHBIX Pe3yIbTaTOB, BHIBOJOB
1 0000IIIEHUH;

IPOrHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIJBUTATH MPEITOIOKEHUS O
€ro Pa3BUTUU B HOBBIX YCJIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISBJIATH AeUIIUTH HHPOPMALIMU, TAHHBIX, HEOOXOAUMBIX JIJI OTBETA HA BOIIPOC U IS
pElIeHHS 3a1a4H;

BbIOMpaTh HMHGOPMAIMIO W3 HCTOYHHKOB PpA3IMYHBIX THIOB, aHAJIU3UPOBATH,
CUCTEMAaTHU3UPOBaTh W HWHTEPHPETUPOBATH HWHOOPMAIUIO pa3IUYHBIX BHUIOB U (opm
MIpEeACTaBICHNUS;

CTPYKTYpHpOBaTh  WH(pOpMaIuio, TMpeaAcTaBIaATbh €€ B  pa3nu4HbIX  QopMax,
WJUTIOCTPUPOBATH Tpaduecky;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIMU 10 CaMOCTOSATEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHMBeEpPCaJIbHbIE Y4eOHbIe 1eCTBUS

Oo0wenue:

BOCIIPUHHUMATh U (GOPMYIHUPOBATH CYKJICHHUS B COOTBETCTBHM C YCIOBUAMHU U LEISAMHU
oOIIeHus1, sICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHUS B YCTHBIX M MHUCHMEHHBIX
TEKCTaxX, JaBaThb IMOSCHEHUS IO XOAYy pEUICHUs 3a/Jauyd, KOMMEHTUPOBATH MOJIYyUYECHHBIN
pe3yibTaT;

B XOJIe 00CYXJI€HUS 3aJ]aBaTh BOIIPOCHI MO CYIIECTBY OOCYK/1aeMOUM TEMBbI, MPOOJIEMBI,
pelrraeMon 3a/1aud, BICKa3bIBaTh UJICH, HAIICJICHHBIE HA MOUCK PEIICHHS], COMIOCTABIISATh CBOU



CYXJICHUS C CYXJACHUSAMHU JIPYTHX YYaCTHUKOB TUANOTa, OOHAPY>KUBATh pa3inune U CXOACTBO
MO3UIIHA, B KOPPEKTHOH opme GopMyTUpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS;

NPEJCTaBIATh PE3YyJAbTAThl PEIICHUs 3a7add, SKCIIEPUMEHTA, MCCIEAOBaHUs, MPOCKTA,
CaMOCTOSITETFHO BbIOMpaTh (opmar BBICTYIUIGHHA C YYETOM 3a7ad NpPE3eHTAlUd |
0COOEHHOCTEN ayAUTOPHUH.

PeryisiTuBHBIE YHUBEpPCcaIbHbIe yueOHbIE 1eiiCTBUSA

Camoopranusanus:

COCTaBJIAThH IUIaH, alTOPUTM pEHICHHS 33Jadd, BBHIOMpaTh CHOCO0 perieHHus ¢ y4EToMm
MMEIOIINXCST PeCypCOB B COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATH
BapUaHThI PELICHUH ¢ y4€TOM HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BJIaJICTh HABBIKAMHU T[IO3HABATEIHHONW pEQICKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JCHCTBUI M MBICTHTEIBHBIX MPOIECCOB, UX PE3YIbTATOB, BIAJECTh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS MPOIIecca U pe3ysibTaTa pelieHus] MaTeMaTHIeCcKoH 3a1a4u;

NPEIBHICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHh NIPH PCIICHUU 3aJa4H, BHOCHUTH
KOPPEKTHUBHI B ICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, TAHHBIX, HAWIECHHBIX OLTHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjibTaTa ULEIM U YCIOBHUSIM, OOBICHATH TNPUUYUHBI
JOCTWXKEHUSI WIM HEJOCTHKEHUS PE3YNbTaTOB ACSTENbHOCTH, HAXOAWTh OIIMOKY, JaBaTh
OILICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1€ATEJIbHOCTh:

NOHUMATh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAaHAHOW U MHIAUBUAYAIbHOU PabOTHI MIpH
pelieHny y4eOHBbIX 3ajad, MPUHUMATh IIeJIb COBMECTHON [EATEeIbHOCTH, IUIAHUPOBATH
OpraHU3aIlMi0 COBMECTHOM pabOTHI, pactpeeisaTh BUIbI PabOT, JOTOBApUBATHCS, OOCYKIATh
IPoIIeCC U Pe3yJIbTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX (popMax paboTel (00CyX)aeHUs, 0OMEH MHEHUN, «MO3TOBBIC
IMITYPMbD» W HHBIE), BBIMOJIHATH CBOIO YacTh pabOThl MU KOOPAMHHUPOBATH CBOU JIEUCTBUS C
JIPYTMMH YJ€HAMW KOMAaHJIbI, OIICHMBATh KAa4yeCTBO CBOETO BKJIaJa B OOIIMN MPOJYKT IO
KpUTEPHSIM, CHOPMYITUPOBAHHBIM YUYaCTHUKAMU B3aHMOICHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJHO OMEPHUPOBATH OCHOBHBIMH TOHATHSIMHU CTEPEOMETPUU TIPH PEUICHUU 3a/1a4
Y [IPOBEJICHUY MAaTEMATUYECKUX PACCYKICHUM;

e IIPUMEHATH AKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HHUX NPU PEUICHUH
reOMETPUUYECKUX 3a/aY;

e KJacCU(PUIMPOBATH B3aUMHOE PACIIOI0KEHHUE MPSAMbBIX B POCTPAHCTBE, INIOCKOCTEH B
MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B MIPOCTPAHCTBE;

e CBOOOJIHO OMEPUPOBATH MOHSATUAMH, CBA3AHHBIMU C YIJIAMU B MPOCTPAHCTBE: MEXKIY
NPSMBIMU B IPOCTPAHCTBE, MEKY IPSMOU U TNIOCKOCTBIO;

e CBOOOJIHO ONEPUPOBATH MOHATUSMHU, CBA3aHHBIMUA C MHOTOTPAHHUKAMU;



CBOOOJTHO pAaclO3HAaBaTh OCHOBHBIE BHUbl MHOTOIPaHHUKOB (THpuU3Ma, NUpamuia,
MPSAMOYTOJIbHBIN NapaJijiesienuIel, Kyo);

KJIacCU(PHUIIMPOBATh MHOTOIPAHHUKH, BEIOMpasi OCHOBaHUS JJis KiIacCU(PUKALIUU;
CBOOOJHO OMNEPUPOBATh MOHATHUSIMH, CBSI3aHHBIMH C CEYEHHEM MHOIOTPaHHUKOB
IUIOCKOCTHIO;

BBIMOJHATh NapaJljIeIbHOE, HEHTPAIBbHOE U OPTOTOHAIBHOE MPOECKTUPOBAHHE (QUTYD
Ha TUIOCKOCTb, BBITIOJHATh U300pakeHUs PUTYp HA MIIOCKOCTH;

CTPOUThH CEUYEHHUS] MHOTOTPAHHUKOB PA3JIMUYHBIMU METOJAMHU, BBHIMOIHAThH (BBIHOCHBIE)
IUIOCKHE YEpPTEeXXH M3 PUCYHKOB NPOCTHIX OOBEMHBIX (UTYp: BUA CBEPXY, COOKY,
CHU3Y;

BBIUMCIATh IUIOIIAM TOBEPXHOCTEM MHOTOrpaHHUKOB (IIpU3Ma, MHpPaMUJA),
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OMNEPUPOBATH MOHSATUAMH: CUMMETPUS B MPOCTPAHCTBE, LEHTP, OChb H
IUIOCKOCTh CUMMETPUH, IIEHTP, OCh U IMIIOCKOCTh CUMMETPUU (DUTYPHI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHI BEKTOpPaM U KOOpJUHATaM B
IPOCTPAHCTBE;

BBITMIOJHSATH JEHCTBUS HaJl BEKTOPaMU;

pemiath 3ajlayd Ha J0KAa3aTeIbCTBO MAaTEMATHUYECKUX OTHOIICHHM W HaXOXKICHHE
r€OMETPUYECKUX  BEJIMYMH, MPHUMEHSS M3BECTHbIE METOAbl IpU  PEIIECHUU
MaTeMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIO0XKHOCTH;

OPUMEHSATH IPOCTEHIINE TPOrpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

U3BJIEKaTh,  MpeoOpa3oBbIBATH W HMHTEPIPETUPOBATH  HUHOpMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, MPEACTABICHHYI0 Ha dYepTexax H
pHUCYHKaX;

OPUMEHATh TIOJIyYEHHBIE 3HAHUS HAa NPaKTUKE: CpPaBHUBATh M aHAJIU3UPOBATh
peanbHbIE CUTYyalluH, TPUMEHATh W3YyUYECHHBIE MOHATUS B MPOLECCE MOUCKA PEIICHUS
MaTEeMaTU4YECKU CHOPMYITHPOBAHHON MPOOIEMBI, MOACIUPOBATH PEANbHBIC CUTYAIUH
Ha A3bIKE TE€OMETPUH, HCCIENOBATh IOCTPOEHHBIE MOJEIH C HCIOJIb30BAHUEM
T€OMETPUYECKUX TIOHSATHM M TEOpeM, ammapara anreOpbl, pemiaTh MPaKTHYECKHUE
3a7]a4M, CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUUECKUX BEIUYNH;

UMETh TIPEJICTABIICHNS 00 OCHOBHBIX AdTalax Pa3BUTHUSI TEOMETPHH KaK COCTaBHOM
JacTH yHJIaMEHTa Pa3BUTHS TEXHOJIOTHMA.

K xonmy 11 kiacca o0yJaronuiicss HAyIuTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMH C IMJIMHIPUIECKON, KOHUIECKON U
chepuvecKoil MOBEPXHOCTIMH, OOBICHATH CITOCOOBI MOTYUCHUS;

ONEPUPOBATH MOHATHUIMU, CBS3aHHBIMHU C TEJIaMU BpAIlCHUS: MUIMHAPOM, KOHYCOM,
chepoit u mapom;

pacrio3HaBaTh TeJia BpaileHus (HUIuHIpP, KOHYC, cepa U 1map) U 00bACHITH CIIOCOObI
MOJIy4YEHHUS TeJl BpalllCHHUS;

KJIacCU(ULIMPOBATH B3AUMHOE PACIOJIOKEHHE Chephl U MIIOCKOCTH;



BBIUMCIISATh BEJIMYMHBI 3JEMEHTOB MHOIOTPAaHHUKOB M TeJl BpallleHHs, OOBEMBI U
IJIOLIAAN MMOBEPXHOCTEH MHOIOTPAHHUKOB M TEJ BPALEHUS, T€OMETPUUECKHUX Tell C
puMeHeHueM (HopMyI;

CBOOOJHO ONEPHUPOBATH NOHATHSAMU, CBA3AHHBIMUA C KOMOMHAIMSMU TeJl BPAIICHUS U
MHOTOI'PaHHUKOB: MHOTOTPAHHUK, BIMCAHHBIM B cpepy U OMHCAHHBIM OKOJIO cepsl,
cdepa, BIUCaHHasi B MHOIOIPAHHUK WM TEJIO BPAILLECHUS;

BBIUUCISITh COOTHOILICHUS MEXAY IUIOMIAAIMH MTOBEPXHOCTEN U 00BEMaMU MOJOOHBIX
TEII;

U300pakaTh M3y4yaeMble (UIYpHI, BBINOJHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3
PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYP: BHJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHHUS
TEJ BpAILEHUS;

U3BJIEKaTh,  WHTEPHPETHUpPOBAaTH M  MpeoOpa3oBbIBaTh  MH(MOPMAIUIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEACTaBICHHYI0 Ha uepTexax H
pUCYHKaX;

CBOOOJIHO ONIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTRE;

BBITIOJIHSITH OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;

pemaTh TeOMETPUYECKHE 3aJlaud Ha BBIYKMCICHHE YIJIOB MEXAY MPSIMBIMH U
IJIOCKOCTSIMH, BBIYHMCIIEHUE PACCTOSHHM OT TOYKA A0 IUIOCKOCTH, B ILIE€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METOA IIPU PEILICHUU;

CBOOOJTHO OIEPUPOBATH MOHATHSIMHU, CBA3AHHBIMH C JBHKEHHUEM B TMPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHUMN;

BBIMIOJHATh M300pa)KEHUsI MHOTOTPAHHUKOB W Tell BpallleHHUs MpH MapaieTbHOM
NepEHOCE, LEHTPAIBHOW CUMMETPHH, 3€PKAJIbHON CUMMETPHUH, IPHU MOBOPOTE BOKPYT
psAMOH, TpeoOpa3oBaHus MOA00MS;

CTPOUTH CEYEHUS MHOTOTPAHHUKOB W TENl BpalICHUA: CEUYCHHUS UWIMHIpPA
(mapajuieIbHO W TEPIECHAMKYISPHO OCH), CEUYEeHUs KoHyca (TapasuieibHbIe
OCHOBAHUIO U IPOXOJSIIINE YEPE3 BEPUINHY), CEUCHUS 1Iapa;

UCIIOJIb30BaTh METOJbl MOCTPOCHMSI CEUEHHI: METOJ CIEJ0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIEH MIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHHUS;

NPUMEHSITh TEOMETpUYEeCKHe (aKThl Mg penieHus CTEPEOMETPUYECKUX 3ajad,
MPEANOJIarallinX HECKOJBKO 1I1aroB PelIeHUs, €CIU YCIOBUS MPUMEHEHUS 3a/1aHbl B
SIBHOUM M HESIBHOU popMme;

pemaTth 3ajJadyd Ha JI0Ka3aTelIbCTBO MAaTeMaTHYECKUX OTHOLICHHM M HaXO0XJICHHUE
F€OMETPUYECKUX BEIIUYUH;

OPUMEHATh MPOTPAMMHBIE CPEJICTBA U AIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
MIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4;

MPUMEHSTh TMOJyYeHHbIE 3HAHUS Ha TMPAKTHUKE: CpPaBHUBATh, AHAIM3UPOBATh U
OLICHUBAaTh peajbHbIE CHUTYyalluW, TPUMEHSATh U3YYCHHBIC TMOHATHUS, TEOPEMBI,
CBOMCTBa B TMpOIECCE TOKWCKA PEIICHUS MareMaTu4ecku CchOpMyIUPOBAHHOM
po0JieMbl, MOJEIUPOBATh PEAIbHbIE CUTYallMU Ha SI3bIKE T€OMETPHUU, HUCCIIEI0BAThH



IIOCTPOCHHBIE MOJEIU C HCIOJIB30BAHUEM T'E€OMETPUYECKUX IOHATUH WM TEOPEM,
annapara aireOpbl, pemaTh MNPAaKTHYECKUE 3aJayud, CBSA3aHHBIE C HAaXO0XKJIECHUEM
T€OMETPUYECKUX BEJINYNH;
MMETh IIPE/ICTAaBICHNUs 00 OCHOBHBIX 3Tanax pa3BUTHS T€OMETPUU KaK COCTAaBHOM 4acTu
(¢yHIaMeHTa pa3BUTHsI TO3HAHUSI.

IJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb» (FA3OBBIH YPOBEHb) HA YPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUSI MpOrpaMMbl yueOHOro mnpeaMera «MatemaTuKa
XapaKkTepPU3YIOTCA:

I'paxxnanckoe BocnuTanme:

c(hOPMUPOBAHHOCTBIO TPAXKJAHCKOM TO3UIIMK OOYYarolerocss KakK aKTUBHOTO M
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA, MPECTABICHUEM O MAaTEMAaTUUECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSL PA3IUYHBIX CTPYKTYp, SBICHUN, TPOILEAYp TPa)KJaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI M Mp.), YMEHHEM B3aUMOJIEHCTBOBATH C COIMAIBHBIMA WHCTUTYTaAMH B
COOTBETCTBHHU C UX PYHKIUSIMH U Ha3HAUCHHUEM.

ITaTpuoTHyeckoe BOCIMTAHUE:

c(OPMHUPOBAHHOCTBIO  POCCHUHCKOW  TIpakIaHCKOW  WACHTHMYHOCTH, YBOXKEHHUS K
OPOLIJIOMY M HACTOSIIEMY POCCUHCKON MaTEeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
TOCTHKEHHUSIM POCCHUMCKUX MATEMaTHUKOB W POCCHMCKOW MaTeMaTU4YECKOW IIKOJbI, K
UCIIOJIb30BAHUIO ATUX JOCTHXKEHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax IKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JyXOBHBIX IIEHHOCTEH POCCHUHCKOrO Hapoaa; CcHOpMUPOBAHHOCTHIO
HPaBCTBEHHOTO  CO3HAHMUS, J3THUYECKOIO IIOBEAECHHUS, CBSI3aHHOTO C  IPAKTUYECKUM
MIPUMEHEHHUEM JOCTHKCHUN HAYKHU U JIESITEIbHOCTBHIO YUEHOT0; OCOZHAHUEM JIMYHOTO BKJIAJa B
MOCTPOEHUE YCTONYMBOTO OYIYIIEro.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM  OTHOUIEHHMEM K MHpPY, BKIKOYasg O3CTETUKY MaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jad, pEHICHUM, PacCyKICHHI; BOCIHPUUMUYUBOCTBIO K
MAaTEMaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

dusnyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHS TPUMEHSITh MAaTEMaTUYeCKHE 3HAaHUS B HHTEpecax
3I0pOBOr0 M 0€30MacHOro odpasa >KM3HHU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 30POBbBIO
(3mopoBoe nuTaHue, cOaNTaHCUPOBAHHBIA PEXXUM 3aHITUN U OTIbIXa, peryisipHas (uzndyeckas
AKTUBHOCTb); (U3UYECKOTO  COBEpPUICHCTBOBAHHUSA,  MNpPU  3aHATUSIX  CIIOPTUBHO-
03/I0POBUTEIILHOMU JIESATEIBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYNY, OCO3HAHUEM LIEHHOCTH TPYIOIIO0US; UHTEPECOM K Pa3TUYHBIM



cepam mpodecCHOHATBHON ASSITENFHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ MPUIIOKCHHUSIMH,
YMEHUEM COBEpIIATh OCO3HAHHBIM BBHIOOp Oyaymeld mnpodeccuu U peanu30BbIBAThH
COOCTBEHHBIC >KM3HECHHBIC IUIaHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY
00pa3oBaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUM BCEH KU3HHM; TOTOBHOCTBIO K aKTUBHOMY
Yy4aCTHIO B PEUICHUH MPAKTUIECKHUX 3a]]a4 MaTeMaTHUECKON HAPaBICHHOCTH.

IKOJI0rH4ecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHUECKON KyJIbTYPHI, MOHUMAHHEM BIHMSHHUS COIHAIBHO-
HPKOHOMUYECKUX TPOIIECCOB HAa COCTOSHUE MPHUPOAHON W COIMANBHON Cpelbl, OCO3HAaHWEM
r1o0ambHOTO  XapakTepa dKOJIOTHYECKHX MpoOJjeM; OpHeHTalued Ha NpUMEHEHHE
MaTeMaTUYECKUX 3HAHUM JIJIS PEIIeHUs 33729 B 00JIACTH OKPYKAIOIIEH Cpelibl, IITaHUPOBAHUS
MOCTYNKOB U OIICHKU X BO3MOKHBIX MOCIEJCTBHUM JJIsl OKPY>KAIOIICH Cpebl.

LleHHOCTH HAYYHOTO MO3HAHUS:_

c(OPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH W OOINECTBEHHOW NPAKTHKH, MOHMMAaHWEM MaTeMAaTUYeCKOW HAyKH Kak
chepbl UYETOBEYECKOW JESATENIbHOCTH, JTAlOB €€ pa3BUTHSA W 3HAYMMOCTH JUIS Pa3BUTHUS
[UBWJIM3AIMNA;, OBJQJCHUEM S3bIKOM MAaTEMaTHKd W MaTEeMaTHYeCKOW KyIbTypol Kak
CPEICTBOM IO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBISATH MPOCKTHYIO M MCCIEA0BATEIBCKY IO
JESTeLHOCTh WHANBHUIYAIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble  pe3ylbTaThl  OCBOEHHUS  MPOTPaMMBI  y4eOHOTO  MpeaMeTa
«MaremaTruka» XapakTEpU3YIOTCS OBJIAJICHUEM YHUBEPCAIBHBIMH  HO3HABAME/IbHbIMU
0elcmeuUsiMY,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU — OeliCMBUAMU,  YHUBEPCATbHLIMU
DpecyIAmuUSHbIMU OeUCMBUIMU.

1) Vuusepcanvnvie noznasamenvHvle Oeticmeus, obdecnewusarom GopMuposaHue
0a306bIX  KOSHUMUBHBIX  NPOYEcco8  odyYaowuxcs  (0céoeHue Memooo8  NO3HAHUSA
OKpYIICaoOwe20 Mupa, HnpuMeHeHue J02UYEeCKUX, UCCIe008ameNbCKux Onepayull, yMeHul
pabomams ¢ unghopmayuet).

ba3oBble Jornueckue AecTBUA:

e BBIBIATH M XapaKT€PU30BATh CYIICCTBEHHbIC MPU3HAKA MATEMATHUYECKHUX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIY MOHATHSIMU; (POPMYyIUPOBAThH ONPECICHUs TOHSTHIA,
yCTaHABIMBATh  CYIIECTBCHHBIA TMPU3HAK  KJIACCH(PUKAIUMA, OCHOBAHUS IS
000011IeHNS ¥ CPAaBHEHHUS, KPUTEPUH TIPOBOUMOTO aHAJIH3A,;

e BOCIPUHUMATH, (HOPMYIHUPOBATH U MPEOOPA3OBHIBATE CYXKIACHUS: YTBEPAUTEIbHbBIC U
OTpUIATEbHBIC, SUHUYHBIC, YACTHBIC U O0IIHE; YCIOBHBIC,

e BBUBJISATH MATEMAaTUUYECKHME 3aKOHOMEPHOCTH, B3aUMOCBS3M M IIPOTUBOpPEUYHS B
dakTax, MaHHBIX, HAONIONCHHUSIX W YTBEPXKICHUAX; TNpeaIaratb KpUTECPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUU;

e JIENaTh BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JI€AYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIIOYEHNH, YMO3aKIIOUYEHUH 110 aHAJIOTHH;



e TMPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTeJIbCTBA MATEMaTHYECKUX  YTBEPKACHUI
(mpsiMblE W OT MPOTUBHOIO), BBHICTPAMBATh apryMEHTALMIO, MPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJbL;

e BbIOMpaTh croco0 penieHus y4eOHOW 3ajauu (CpaBHUBAaTh HECKOJBKO BapUAHTOB
pelieHusi, BbIOMpaTh Hanboee NOAXOAAIUNA ¢ YYETOM CaMOCTOSATENbHO BbIACICHHBIX
KPUTEPUEB).

Bba3zoBble ucciienoBaTeabcKue 1eiiCTBUS:

e HCIMOJNB30BaTh BONPOCHl KAaK  HCCIEAOBATEICKUN  MHCTPYMEHT  IMO3HAHUS;
(GopMynHpoBaTh BONMPOCH], PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, YCTaHABIMBATD
UCKOMOE U JaHHOe, (OpMUPOBATH THUIOTE3y, ApPryMEHTHPOBATH CBOIO MO3UIUIO,
MHEHUE;

e TMPOBOJUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIM SKCHEPUMEHT, HCCIEJAOBAHUE I10
YCTAaHOBJIEHHUIO OCOOEHHOCTEH MareMaThudeckoro oObeKTa, SBJIEHUs, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y OOBEKTaMHU, SIBICHUSIMH, TIPOLIECCAMU;

e CaMOCTOSITENIBHO  (OpMyNHpOBaTh O0O0OIIEHUS ¥ BBIBOABI 10 pe3yibTaTam
POBEIEHHOTO HAOIO/IEHUS, UCCIIEIOBAHNUS, OLICHUBATh IOCTOBEPHOCTH MOTYUYEHHBIX
PE3yIbTAaTOB, BBIBOJIOB U 000OIICHMIA;

e TMPOTHO3UPOBATH  BO3MOXKHOE  pa3BUTHE IIpollecca, a TakXKe  BbIJIBUTATh
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmanmeii:

e BBIABIATH JeUIUTH MHPOpPMAIUK, JaHHBIX, HEOOXOAUMBIX U1 OTBETAa Ha BOIIPOC U
IUIs pelIeHus 3aJauH;

e BbIOMpaTh HMHPOPMAILMIO U3 MCTOYHMKOB PpA3IUYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTU3UPOBAaTh U MHTEPIPETUPOBATh MHPOPMALUIO PA3IUYHBIX BUJIOB U (HOpM
IpEeCTaBIICHUS;

e CTPYKTypUpOBaTh HH(OpPMAIMIO, MpPEICTaBIATh €€ B PpasIuuHbIX (opMax,
WJUTFOCTPUPOBATH TPpaUUCCKH;

e OIICHMBATh HAAE&KHOCTh MHPOPMALUU [0 CaMOCTOSITENBHO CQOPMYIUPOBAHHBIM
KPUTEPHUSIM.

2) VHusepcanvHvle KOMMYHUKAmMuUGHble Oeticmeust, 00ecnedusarm cpopmupo8aHHOCmsb

COYUAILHBIX HABLIKOG 00VUAIOUJUXCSL.

Oo0wmenne:

e BOCHPUHUMATh U (POPMYIHPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUIMHU U LENIIMU
OOIIEeHMS; SICHO, TOYHO, IPAaMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX H
NUCBMEHHBIX  TEKCTax, JaBaTh MOACHEHUS [0 XOAY pEUIeHUus  3aJayd,
KOMMEHTUPOBATh MOJy4YEHHBIN PE3yJIbTaT;

e B XO0I€ OOCYXACHHMsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
poO0JIeMBbl, PEIIaeMON 3a/1auu, BbICKa3bIBaTh UJEH, HALICIICHHbBIE HA ITOMCK PEIICHMUS;
COMOCTAaBJSATh CBOM CYXACHHS C CYXKIECHUSMH JpYIMX YYacTHUKOB Juaora,
OOHapyXuMBaThb pa3jiM4yM€ M CXOJACTBO I[O3MIMI; B  KOPPEKTHOM (opme
(opMyIMpOBaTh Pa3HOIJIACHUS, CBOM BO3PAKEHUS;



MPEJICTABIATh PE3yIbTAaThl PEIICHUS 3a/1a4uH, SKCIIEPUMEHTA, UCCIEI0BAHUS, TPOEKTA;
CaMOCTOSITENTFHO BBIOMpATh (popMar BBICTYIJICHUS C y4€TOM 3adad Mpe3eHTAUUd U
0COOEHHOCTEN ayAUTOPHH.

CorpyaHu4ectBo:

3)

NOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONM M MHAMBUAYAJIbHOW PabOTHI
OpU peleHuH Y4eOHbIX 3ajay; MPUHUMATh LEJIb COBMECTHOH JesATeNbHOCTH,
IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboThl, pacnpelnensiTh BHUABI PpadoT,
JIOTOBAapUBAThCs, OOCYXKJaTh MPOIECC W pe3ynabTaT paboThl; 0000IIaTh MHEHHS
HECKOJBbKUX JIO/ICH;
y4yacTBOBaTh B TIpynmnoBbiX (opmax padboTel (0OcCyxaeHus, OOMEH MHEHUH,
«MO3TOBbI€ MITYPMbD» U HHBIE); BBHIIOIHIATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH
CBOM JICHCTBUS C IPYTUMU YJ€HAMU KOMaHbl; OLICHMBATh KA4€CTBO CBOETO BKJIaJa B
oOmui  MmpoAyKT MO  KpUTepusM,  CPOPMYIUPOBaHHBIM  yYaCTHUKAMHU
B3aUMOJICHCTBHUSI.

Vuueepcanvnvie pecynamugnvle Oeticmeus, obecneuusarom — Qopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCHIU.

Camoopranusanus:

COCTaBJIATh IUIaH, aJiTOPUTM DPEIICHUS 3a7a4yd, BBIOUPATh CIOCOO PEIICHHS ¢ y4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHTHI PEIICHUM ¢ yIETOM HOBOM MH(POPMALIUU.

CaMOKOHTPOJIb:

BJIa/IeTh HaBbIKAMU TIO3HABAaTEIBHOM peQIIEKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUH U MBICTUTENBHBIX IPOIIECCOB, WX pE3yJabTaTOB; BIAJIETh CIOCOOaMuU
CaMOITPOBEPKH, CAMOKOHTPOJSI Mpollecca M pe3yJibTaTa PELICHUs MaTeMaTUYeCKOM
3a/1a4y;

IPEABUAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPHU PEUIEHUHU 33a/1a4U, BHOCUTD
KOPPEKTHBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, TAHHBIX, HAWIEHHBIX
OIINOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJbTaTa LEIHM U YCIOBHUSIM, OOBACHATH MNPUUYHHBI
JOCTIDKEHUSI WIM HEJOCTIKCHHSI PE3YNbTaTOB JCATEIBHOCTH, HAXOAUTH OIIMOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

YuTaTh U CTPOUTH TAOJIUIIBI U TUATPAMMBI.

OnepupoBaTh TOHATUSAMHU: CpefHEe apuPMETHIECKOoe, MeIuaHa, HauOoIbIIee,
HavMEHbIIIEe 3HAUCHHE, pa3Max MacCHBa YUCIIOBBIX JAHHBIX.

OnepupoBaTh MOHATUSIMU: CIyYalHBIA KCIEPUMEHT (OMBIT) M CIy4dailHOE COOBITHE,
AJIEeMEHTapHOE COObITHE (AIIEMEHTAPHBIN UCXO0/T) CYYailHOTO OMNbITa; HAXOJAUThH BEPOSITHOCTH B
OMbITaX C PABHOBO3MOXHBIMU CIIyYalHBIMH COOBITHSIMH, HaXOJUThb U CpPaBHUBATh
BEPOSITHOCTU COOBITHI B M3YyUYEHHBIX CIIYYaWHbBIX IKCIIEPUMEHTAX.



Haxonuths u hopMynupoBaTh COOBITHS: IEpECEUCHUE U 00BEAUHEHUE JAHHBIX COOBITHIA,
cOOBITHE, MPOTUBOMOJIOKHOE JaHHOMY COOBITHIO; TOJIB30BAThCS AUarpaMMmamu Oiiiepa u
(opMyIIOHi CHOKEHUSI BEPOSITHOCTEN MIPU PEILICHUH 3a/1a4.

OnepupoBaTh MOHATUSIMH: YCJIOBHAsl BEPOSITHOCTb, HE3aBUCHUMBIE COOBITHS; HAaXOJIMTh
BEPOSITHOCTHU € MTOMOILBIO MPAaBUIa YMHOKEHHUSI, C TIOMOIIIbIO IEPEBA CIy4YalHOTO OMbITA.

[IprMeHsATh KOMOMHATOPHOE PABWIIO YMHOKEHHUS MPU PEILICHUH 3a/1a4.

OnepupoBaTh MOHATUSAMHU: HCIBITAHWE, HE3aBUCHUMbIE HCIBITAHUS, CEPHsl HUCIIBITAaHUM,
yclexX W HeyAauda; HaXOJUTh BEPOSTHOCTU COOBITHI B CEpUM HE3aBHUCHUMBIX HCHBITAHUMN 10
MEePBOro ycrexa; HaXOJUTh BEPOSITHOCTU COOBITUH B C€pUM HCTIbITaHUN bepHyiu.

OnepupoBaTh TOHATUSIMH: ClydyailHas BeJIMYMHA, pacHpelieIeHUe BEPOSTHOCTEM,
auarpamMma pacrpeieieHusl.

11 KVIACC

CpaBHI/IBaTI) BCPOATHOCTH 3HAYCHUM CﬂyqaﬁHOﬁ BCIIMYMHLI 110 PACIpPCACIICHUIO UIIN C
IMOMOIIBIO IHUArpamMmM.

OHepI/IpOBaTB IMOHATHEM MATCMATUYCCKOI'O OXUWAaHUA, IIPHUBOJIWUTH IIPHUMCPBLI, KaK
MMPUMCHACTCA MATCMATUYICCKOC OKUIAHUC CJIy‘IaI;'IHOI;'I BCIIMYHWHBI HAXOOAUTHh MAaTEMATHYCCKOC
OKUAAaHUC 110 faHHOMY paCIIpCACIICHUIO.

HNmets MMpCaACTABJICHUC O 3dKOHC OOJIBIINX YHCEI.

Nmets MMpCaACTAaBJICHUC O HOPMAJIbHOM PACIIPCACIICHUU.

BocnurarensHblil MOTEHIIHAN ypoKa «MaTeMaTHKa» Pealn3yeTcs depes:

® YCTAaHOBIICHUE JJOBEPUTEIHHBIX OTHOIICHUN MEXITY YUUTEIIEM U €T0 YICHHKAMH,
CHIOCOOCTBYIONIMX TO3UTHBHOMY BOCIPHUSATHIO YyYalIUMHCS TpeOOBaHWUN U
npoch0 yUWTENsI, NMPHUBICYCHHIO WX BHUMAHUS K OOCYXJTaeMOH Ha ypOKe
UHPOPMAINH, aKTHBHU3AIMH MX MIO3HABATEILHON JESTCILHOCTH;

® TOOYXXJICHHE IITKOJIBHUKOB COOMIONIaTh HA YPOKE OOIICIPUHATHIE HOPMBI
NIOBEJICHUS, TIpaBUjIa OOIICHUS CO CTApIIMMH (YYUTEISIMH) U CBEPCTHUKAMHU
(IIKOTFHUKAMH ), TPUHITUIBI Y4€OHON TUCIIUTUIMHBI M CAMOOPTaHU3AIIH;

® IPUBJICUCHNE BHUMAHUS MIKOJLHUKOB K IIEHHOCTHOMY acCTEKTy M3y4aeMbIX Ha
ypOKax SIBIICHUI, OpraHu3aIls UX padoThl C MOTYy4aeMOil Ha yPOKE COIUATBHO
3HAUMMON MHGOpPMANME — WHUIMUPOBAHUE €€ OOCYKICHUS, BHICKA3BIBAHUS
yYalluMUCA CBOETO MHEHHsI IO €€ TOBOJY, BBIPAaOOTKHM CBOEro K Hel

OTHOIIICHHS,
® JIEMOHCTPAIIUIO JCTAM MPUMEPOB OTBETCTBEHHOT'O, TPAXKIAHCKOTO TIOBEACHUS,
MPOSIBJICHUS YEIIOBEKOTIOOUS u JT0OPOCEPACYHOCTH, mo00p

COOTBETCTBYIOIIUX TEKCTOB JUIsl UTECHHMS, 3aJay JJIsl PEIICHUs, MPOOJIEMHBIX
CUTyanuii Jy1si 00CYKIeHHSI B KIIaCCe;

® [PUMEHEHUE HAa ypOKE MHTEPAKTUBHBIX (GOpM  pabOThl  ydalllUXCH:
MHTEJUICKTYaJbHbIX WP, CTUMYJIUPYIOLIUX [O03HABATEIbHYI0 MOTHBALIUIO
IIKOJIBHUKOB; JUIAAKTUYECKOTO TeaTpa, IJ€ IOJIYyYCHHBIE HAa YPOKE 3HAHUS
OOBITPBIBAIOTCS B TeaTPAbHBIX IMMOCTAHOBKAX; AUCKYCCHUM, KOTOpPBIE AArOT
y4YallUMCSi BO3MOKHOCTb TMPUOOPECTH OMBIT BEACHUS KOHCTPYKTHUBHOTO



auanora; TpPyNmoBOW paboTel wim paboOThl B Tapax, KOTOpPbIE yd4aT
IITKOJIBHUKOB KOMaHHOW pad0Te U B3aUMOJICHUCTBHIO C IPYTUMH JICTHMU;

® BKIIFOYCHHE B YPOK HTPOBBIX TMPOIEAYpP, KOTOPBHIE ITOMOTAIOT TMOAIEPKATh
MOTHBAIIMIO JETeH K TIONYYCHHIO 3HAHWW, HATAKWBAHWIO TO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIGHWH B  KJacce, IMOMOTAIOT  yCTAHOBJICHUIO
no00poxkenaTebHOM aTMocdhephl BO BpeMs YpOKa;

® OpraHu3alys HACTABHUYECTBA MOTHBHUPOBAHHBIX U 3PYAUPOBAHHBIX yUAITHUXCS
HaJ WX HEYCIEBAIONIMMH OJHOKIACCHUKAMH, JAIONIEr0 IIKOJbHUKAM
COIMAJIEHO 3HAYUMBIH OIBIT COTPYIHUYECTBA U B3AMMHOM TOMOIIIH;

® UHUIIMUPOBAHKUE U TIOJJIEPIKKY HUCCIICTOBATEIBLCKON IESITEIbHOCTH MTKOJLHUKOB
B paMKax  peajqu3allid WMH  WHIUBHUIYAJBHBIX W TPYIIIOBBIX
UCCIICIOBATEILCKUX IPOCKTOB, YTO JacT IIKOJIbHUKAM BO3MOXXHOCTb
IPHOOPECTH HABBIK CAMOCTOSATEIBHOTO PEIICHHS] TCOPETHYCCKOW MPOOIIeMBI,
HaBBIK TCHEpUpPOBaHUS W O(QOpMIICHUS COOCTBCHHBIX HJICH, HaBBIK
YBOXHUTCIIBHOTO OTHOIICHUS K YYXHM HIesIM, OPOPMIIEHHBIM B paboTax
JAPYTHX  HMCCIICIOBATE]ICH, HaBBIK IyOJWYHOTO  BBICTYIUICHHUS  TIEPE]
ayJIMTOPHUECH, apTYMEHTHPOBAHUS U OTCTAUBAHUS CBOCH TOYKH 3PCHHS.



TEMATHYECKOE IINTAHUPOBAHHUE «AJI'EBPA 1 HAYAJIA AHAJIU3A»

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Konrpoaeusie | IpaxTieckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
MHOK€ECTBO AEHCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PannoHanbHble YpaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEWMHBIX
ypaBHEHUU
2 Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1
1[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuil KOpeHb N-0i CTENEHMU. 15 1
HppannonanbHbie ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 29 1
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U IPOTPECCHH 10 1
8 HenpepwiBubie hynkimu. [Iponssoanas 20 1
9 HOBTOPGHI/IC, o0o011eHue, cucreMaTu3anus 5 2
3HaHUU
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Komrpoapmeie | lpakrireckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 I/ICCJ'IGIL'OBaHEIC (YHKITUH C TTOMOTIIBIO 99 1
TIPOU3BOTHOM
2 ITepBooOpa3Hasi ¥ MHTETpaI 12 1
3 I'paduku TPUrOHOMETPUUECKUX PYHKIIUMA. 14 1
TpuronomeTpuieckre HEPaBEeHCTBA
4 HppanmonanbHbie, TOKa3aTeIbHBIE U 24 1
norapuMuvecKue HepaBeHCTBA
5 KommnekcHeie yncna 10 1
6 HarypanbHble U 1ienbie yncna 10 1
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JOTapU(PMUUECKUX 12 1
YpaBHEHHUI
8 3amauu ¢ mapameTpamu 16 1
9 HOBTOPGHHC, 0000111eHHEe, CHCTEMATU3AIAS 16 2
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




TEMATHUYECKOE IINTAHUPOBAHUE «I'EOMETPUS

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Komrpoapueie | lpakrireckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 BBenenue B cTepeoMeTpuio 23 1
2 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 8
MPOCTPAHCTBE
4 HepneHnmfynsipHOCTb TIPSIMBIX U o5
TUTOCKOCTEH B MPOCTPAHCTBE
5 VYTIIBI U pacCTOSTHUS 16 1
6 MHororpaHHUKA 7 1
7 BekTopsl B mpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHE U CUCTEMATHU3AIINAA 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
Ne n/m f::g;?;f;:::me PALCIOB M TEM Beero Konrtpoabubie | IlpakTuueckue g%ﬁ?ﬁ)ll;l:gbﬂme
padoTsbI padoTsbI pecypebi
1 AHanuTu4eckas reoMeTpus 15 1
2 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
CUCTeMAaTH3aIs 3HAHUH
3 O0BEM MHOTOTpAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBoxenust 5 1
7 [ToBTOpEHwUE, O606IH€HI:IG u 17 5
cUCTeMaTu3alus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




TEMATHYECKOE IINTAHUPOBAHHUE «BEPOATHOCTDb»
10 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢pposwIe)
o0pa3oBaTe/ibHbIE

pecypchbl

HpeILCTaBJ’ICHI/IG JaHHBIX U OITKMCAaTCJIbHaA
CTaTUCTHUKaA

CrnyyaiiHble OTIBITHI U CIIydaliHble COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMU
AJIEMEHTapHBIMU UCXO1aMU

Omneparuu HaJ| COOBITHSMU, CIIOKEHUE
BEPOSITHOCTEN

YcroBHas BEpOSITHOCTb, IEPEBO
CITy4aitHOTO OTbITa, (hOPMYJIa IMOJTHOM
BEPOSITHOCTH U HE3aBUCHUMOCTh COOBITUI

DneMeHTbl KOMOMHATOPUKH

Cepun ociea0BaTEIbHBIX UCTTBITAHUNA

CrnyyaiiHble BETMUUHBI U paclpeaecHus

0 ~N o o

O0001IeHre U cucTeEMaTU3alus 3HAHUN

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME




11 KVIACC

KosnuyecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3jesioB U TeM u¢poBbI
Ne n/m NpOrpaMMEI pasi Beero Konrtpoabubie | IlpakTuueckue C(L)I%ptil:g::;aT:.])'leble
padoTsbI padoTsbI pecypebi
1 MaremMarnueckoe 0)KUAAHNE CITydalHON 4
BEITUIHHBI
2 }lncneupcnf[ U CTaH/IapTHOE OTKJIOHEHHE 4 1
CITy4JaitHOM BEJTUYHHBI
3 3aKoH OOJIBIINX YUCEI 3 1
4 HenpepbiBHBIE CiTydaliHbIE€ BETMYHHBI 5
(pacmipenenenwsi)
5 HopmanwsHoe pacnipenenenus 2 1
6 [ToBTOpEHwUe, O606H16HI:IC u 19 5
cUCTeMaTH3aIus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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