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OenepanbHas paboyas mporpaMma o ydyeOHoMy mpenmery «MaremaThka
(yrmyOn€éHHBIA ypoBeHB) (IIpeaMeTHas o0macth «MaTemaTuka U MHPOPMATHKAY )
(masiee COOTBETCTBEHHO - MpOrpamMma IO MaTeéMaTUKe, MaTEMaTHKa) BKJIIOYaET
MOSICHUTENBHYIO 3alHCKY, COJEp>KaHhe OOy4eHUSs, IUIaHUPYEMBbIE pPE3yJbTaThl
OCBOEHUS MPOrPAMMBI IO MaTEMATUKE, TEMAaTUUECKOE TUIaHUPOBAHUE.

[losicHuTenpHast 3amucKa OTpakaeT oOmMe Ienu M 3aJadyd  U3Y4YeHUs
MaTeMaTUKH, XapaKTEPUCTUKY TMCUXOJOTHUYECKUX MPEANOCHUIOK K €€ H3Y4YEHUIO
00y4aroIMMUCS, MECTO B CTPYKTYpE Y4eOHOTO IUIaHa, a TAaKXKe MOIX0/bI K 0TOOpY
COJICpKaHMS, K OINPEICICHUIO IUIAHUPYEMBIX pPE3YJIbTaTOB U K CTPYKType
TEeMaTUYECKOI0 MIAHUPOBAHUSL.

Conepxanue OOY4YEHHsSI PACKPBIBAET COJEpIKATENbHbIC JIMHUU, KOTOPHIC
MpeAIararoTcs A 00s3aTeIbHOIO U3YUEHUS B KXKJIOM KJIacCe Ha YPOBHE CPETHETO
o01ero 06pa3oBaHusl.

[InanupyemMblie pe3ynbTaThl OCBOCHUS MIPOTPaAMMBbI IO MATEMATHKE BKJIIOYAIOT
JUYHOCTHBIE, METANPEIMETHBIE PE3YJIbTAThl 32 BECh MEPHOJI OOYUYECHHS Ha YPOBHE
cpenHero oo1iero 00pa3oBaHusl, a TAKKE MPEAMETHBIEC JOCTHXKEHUS 00yJaronIerocs
3a KaXKJIbI¥ TOJ] O0y4eHHUS.

MHNOACHUTEJIBHASA 3ATIMCKA

[Iporpamma mo maTemaTuke YriayOJaEHHOTO YPOBHS ISl OOYYaromIUXCsl Ha
yYpOBHE CpeaHero ooIero oopaszoBanus paspaborana Ha ocHoBe PI'OC COO c
y4€TOM  COBPEMEHHBIX  MHPOBBIX  TpeOOBaHUM,  MPEABIBISEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, M TPAAUIMA POCCUIMCKOTO 00Opa3oBaHUS.
Peanuzamnus mporpamMmbl 10 MaTreMaThKe OOecleYyuBaeT OBIAJCHHUE KITIOYEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JUISI CAaMOPa3BUTHSA W HEMPEPHIBHOTO
o0pa3oBaHusl, IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U TMO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYarOIIMXCA.

B mporpamme mo mMareMaTWKe y4YTEeHBI WJeHW W TojoxkeHus «KoHmemnmmun
pa3BUTUSI MaremaTudyeckoro oOpa3oBanusi B Poccuiickoii ®Depeparuu». B
COOTBETCTBUH C Ha3BaHUEM KOHIICTIIMH MaTeMaTHYEeCKOoe 00pa3oBaHME JOJDKHO, B
YaCTHOCTH, pemarh 3agady oOecrnedeHuss HEOOXOAUMOTO CTpaHe 4ucia
oOydJaronuxcsi, MaTeMaTH4ecKas TIOJrOTOBKa KOTOPBIX JOCTaTOYHA  JUIS
NPOMOJDKEHUST  OOpa3oBaHMsS TIO0  pPa3IMYHBIM  HAIMpaBJICHUSAM,  BKIIOYas
MpPErno/IaBaHie MAaTeMaTUKH, MAaTeMAaTHYeCKHe HCCIeoBaHus, padoty B cdepe
MH()OPMAITMOHHBIX TEXHOJIOTHH W JPYTUX, a TaKKe OO0eCredeHHs I Ka)JI0ro
oOydJaromerocss BO3MOXHOCTH JOCTIDKEHUS MAaTEMaTUYeCKOW TMOJATOTOBKH B
COOTBETCTBUHM C HEOOXOAMMBIM €My YpoBHEM. MIMeHHO Ha pemieHwe dTUX 3aaad
HalleJIeHa MporpaMmMa 1Mo MaTeMaTHKe YriIyOJIEHHOTO YPOBHS.

B snoxy mudposoii Tpanchopmaruu Bcex cep ueqoBeUeCKOU NeSITEIIbHOCTH
HEBO3MOYKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 Xoporen
MaTEMaTHYECKON IMOATOTOBKUA. DTO OOYCIOBJICHO TEM, YTO B HAIM JHHU PACTET
YUCJIOCTICIIMAILHOCTEH, CBSI3aHHBIX C  HEMOCPEJACTBEHHBIM  MPUMEHEHUEM
MaTeMaTHKH: U B cepe IKOHOMHUKH, U B OU3HECe, U B TEXHOJIOTMYECKUX 00J1acTsX,
U JJaKke B T'yMaHMTapHbIX cdepax. Takum o00pa3zoM, Kpyr OOydaroUIuxcs, s
KOTOPBIX MaTeMaTHKa CTAaHOBUTCA 3HAYMMBIM IpeaMeToM, (yHIaMEHTOM
o0pa3oBaHus, CYIIECTBEHHO pacimupsercs. B Hero BXOASIT HE TOJbKO



oOyyaronyecsi, TUIAHUPYIOUIME 3aHUMATHCSI TBOPYECKOM M MCCIIEIOBATEIbCKON
paboToii B 00ylacTu MaTeMaTuku, HHGOpMaTUKH, GU3UKHA, SJKOHOMUKH U B APYTHX
00JacTsX, HO U T€, KOMY MaTeMaTHKa HY>KHa JIJIS MCTIOJIb30BaHUS B MPOQECCUsIx, He
CBSI3aHHBIX HEMOCPEACTBEHHO C HEM.

[TpuknanHas 3HAYMMOCTh MaTeMaTUKU OOYCIIOBJIEHA TeM, YTO €€ MPEeIMETOM
ABISIIOTCSA  (DyHIAAMEHTAIbHBIC CTPYKTYPHI HAIIETO MHpa: TPOCTPAHCTBEHHBIC
GbopMBI ¥ KOJWYECTBEHHBIC OTHOIICHUS, (YHKIUOHAIBHBIC 3aBUCHUMOCTH U
KaTeropuu  HEOMpeNeIEHHOCTH,  OT  NPOCTEHIIMX,  YCBaMBaeMbIX B
HEMOCPEICTBEHHOM OMBITE, 0 JOCTATOYHO CIOKHBIX, HEOOXOAUMBIX JIJIsI PA3BUTHS
HAyYHBIX M TEXHOJOTUYECKHX HJiel. be3 KOHKpPETHhIX MaTeMaTHUYeCKUX 3HAaHUN
3aTPyAHEHO MOHWMAaHUE MPUHIIMIIOB YCTPOUCTBA U MCIOJIB30BAHUS COBPEMEHHOM
TEXHUKHA, BOCHPUITHE W  HUHTEpIpETalus pa3HOOOpa3HON  COLUAIBHOM,
HKOHOMHUYECKOH, MOJUTHYECKON HHpopmaiuu, ManodhdEeKTUBHA MOBCEIHEBHAS
MpaKkTU4eckas  JesTeabHOCTh. Bo  MHorux cdepax mnpodeccuoHanbHOM
JEATETBPHOCTH TPEOYIOTCS YMEHHS BBIMIOJIHATH PACUEThI, COCTABISITH aJTOPUTMEI,
MPUMEHATH (OPMYJIBI, MPOBOJUTh TEOMETPHUUYECCKHE H3MEPEHHUS W TOCTPOCHHSI,
9UTaTh, 00padaThIBATh, HHTEPIPETUPOBATH M MPEACTABIATH HH(OPMAITUIO B BHJIC
TaOJIHII, TUarpaMM u rpaduKoB, TOHUMATh BEPOSTHOCTHBIN XapaKTep CIydalHbBIX
COOBITHH.

OnHOBpeMEHHO C pacuiupeHreM chep TpUMEHEHUsT MaTeMaTUKU B
COBPEMEHHOM 00I11eCTBE BCE 00Jiee BaXKHBIM CTAHOBUTCS MAaTEMAaTHUUYECKUU CTHIIb
MBIITICHUS, TTPOSIBIISIFOIITUICS B OTpeIeIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce
U3Y4YCHHUS] MaTEMaTUKU B apceHanl MPUEMOB M METOJOB MBIIUICHUS YeOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS HWHAYKIUS W JEAyKIus, o0oOIeHue u
KOHKpETH3allus, aHaliu3 U CHHTe3, Kilaccupukanus ¢ CUCTEMaTU3allMs,
abctparupoBanrie W a”aiorus. OOBEKThl MAaTEeMATHUYECKHX YMO3aKIIOUCHHM,
paBujia UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHUECKUX MOCTPOCHHIA,
CIIOCOOCTBYIOT BBIPA0OTKE yMeHUs (GOPMYITHPOBATh, 0OOCHOBBIBATH U JIOKA3bIBATh
CYXKIEHUS, TEM CaMbIM (POPMUPYIOT JIOTHUECKHUI CTHIIb MBITIICHUS. Bemymas poib
MPUHAIJICKUT MaTeMaTUKe B (OPMHPOBAHUU aAJITOPHUTMHYECKOM KOMITOHEHTBI
MBIIIJIEHUST ¥ BOCIUTAHWM YMEHHHA JCHCTBOBATh IO 3aJaHHBIM aJTrOpPUTMaM,
COBEPIIICHCTBOBATh M3BECTHBIE W KOHCTPYHUPOBATh HOBBIC. B mporiecce pemieHus
3a/1a4 - OCHOBBI JIJIsl OpraHu3aIiy Y4eOHOM eI TeIbHOCTH Ha YPOKaX MaTeMaTHKH -
Pa3BUBAIOTCS TBOPYECKAS U MPUKIIAIHAS CTOPOHBI MBITIUICHHUS.

OOyuenue Marematuke Aa€T BO3MOXKHOCTb pa3BUBaTh y OOyYarouIuxcs
TOUYHYIO0, pPallMOHAJIbHYI0 U MH(GOPMAaTUBHYIO peub, YMEHHE OTOMpaTh Haubosee
MTOIXO/ISIINE S3BIKOBBIC, CHMBOJIMYECKHE, TPAUUECKUE CPEICTBA JJIS BHIPAKCHUS
CYXKJIEHUW U HATJISITHOTO WX TpencTaBieHussHeo0X0MMbIM KOMITIOHEHTOM 001Ien
KYJbTYpPbl B COBPEMEHHOM TOJKOBAHUHU SIBIIAECTCS 00IIIee 3HAKOMCTBO C METOAaMH
MO3HAHUS IEUCTBUTEILHOCTH, TIPEACTABICHUE O MPEIMETE U METO/IE MaTEeMaTUKH,
€ro OTJIMYUSAX OT METOJIOB €CTECTBEHHBIX U TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX
OpPUMEHEHUSI MATEMATUKH JIJIsl PELICHUs HAay4YHbIX M MPUKIAIHBIX 3a1ad. Takum
oOpa3zoM, mMaTeMaTHyeckoe oOpa3oBaHHE BHOCUT CBOM BKIaJ B (OpPMHUpPOBAHUE
oO11el KylIbTYphl YEJIOBEKA.

N3ydenrie MaTeMaTHKU CIOCOOCTBYET AICTETUUECKOMY BOCITUTAHHIO YEJIOBEKA,
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NOHMMAaHHUIO KPacOThl U U3SIIECTBA MATEMAaTUYECKUX PACCYKICHUN, BOCIIPUATHUIO
reOMEeTPUUYECKUX POPM, YCBOCHHIO HJIEU CUMMETPHH.

[TpuopuretnpiMu  1enssMu  oOyueHuss marematuke B 10-11 kmaccax Ha
yri1yOJIEHHOM YPOBHE MTPOJOJIKAIOT OCTAaBAThCS:

(dopMupoBaHrEe HEHTPATbHBIX MAaTeMATUYECKUX MOHATUH (YMCIO, BEIMUYMHA,
reoMerpuueckas (urypa, mepeMeHHas, BEpPOATHOCTb, (PYHKIMs, NPOU3BOJHA,
UHTETpasl),  oOecrneuyMBarOIIMX  IMPEEMCTBEHHOCTh U IMEPCHEKTUBHOCTD
MaTeEMaTHYECKOT0 00pa30BaHUs 00Yy4arOIINXCS;

NOoJBEJCHUE OOy4arolUXCsl Ha JOCTYIHOM Uil HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaT€MaTUKU U OKPYKArOLIEro MHUpa, OHMMAHUIO MATEMATHKU Kak
qacTH 00IIEH KyJIbTYphl YEIOBEYECTBA;

pPa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEW O00ydarommxcs,
[IO3HABATEJIbHOM  aKTUBHOCTH, HCCJIEAOBATEIBCKUX YMEHUW, KpPUTUYHOCTH
MBIIUICHUS, UHTEpPECA K U3YUEHUIO MATEMATHUKHU;

(¢opMupoBanue (PyHKIHOHAJIBHOM MaTeMAaTUYECKOM TpaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTEMAaTUYECKNE ACTIEKTHI B PEAJIBHBIX )KU3HEHHBIX CUTYALMIX U ITPU
M3YYEHUU JAPYTHUX Yy4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN H
3aKOHOMEpPHOCTEH, (OpPMYyIUPOBaTh MX Ha SA3BIKE MAaTEMATUKU W CO3/1aBaTh
MaTeMaTUYECKHE MOJIENU, IPUMEHATh OCBOCHHBI MAaTeMAaTHYECKUI anmapar AJisd
pelieHusl MPaKkTUKO-OPUEHTHUPOBAHHBIX 33/Ja4, WHTEPIPETHPOBATh U OLIEHUBAThH
ITOJTyYEHHBIE PE3YJIbTATHI.

OCHOBHBIMM  JIMHUAMHM cofepkaHuss wmaremarnkn B 10-11  k;maccax
YIIyOJIEHHOTO YPOBHS SIBIISIFOTCSA: «HYucna M BBIYUCIEHUSY,

«Anrebpa» («Anredpanyeckue
BBIpQXEHUS», «YpaBHEHUs] W HepaBeHCTBa»), «Hauama wmaremaruueckoro

aHanuzay, «l'eomerpus» («I'eomerpuueckue GUrypel 1 Ux CBOWCTBAY,
«3mepenne

reOMEeTPUUYECKUX BEJIMYUHY), «BeposTHOCTb U CTaTHUCTUKA. JlaHHbIE
JMHUU

pa3BUBAIOTCS MapajlielbHO, KaXK[ash B COOTBETCTBUU C COOCTBEHHOW JIOTHKOM,
OJIHaKO HE HE3aBHCHMO OJ{HA OT JAPYTOM, & B TECHOM KOHTaKT€ U B3aUMOJICHCTBUHU.
Kpome 3Toro, nx 00beIuHsET JIOTHYecKasi COCTaBJIAIONIas, TPAAUIIMOHHO MPUCYIIAS
MaTeMaTUKe M MPOHU3BIBAIOIIAS BCE MAaTEMaTUYECKUE KYpPChl U COJAEpKaTEIbHbIC
munun. ChopmynupoBanHoe Bo @PI'OC COO TpeboBaHME «yMEHHE ONEPUPOBATH
NOHATUSIMU: ONpE/eNIeHne, aKCMoMa, Teopema, CJEICTBHE, CBOMCTBO, MpPU3HAK,
JI0Ka3aTelbCTBO, PABHOCWIbHBIE (OPMYJIUPOBKH, YMEHUE (POPMYyIHpPOBATH
oOpaTHO€ ¥ MPOTHUBOIOJOXKHOE YTBEPXKACHHE, MPUBOAUTH MPUMEPHl U
KOHTPIPHUMEPBI, HCIIOIb30BaTh METOJ MAaTE€MaTHUYECKOM HWHAYKIMH, MPOBOJIWUTH
JIOKA3aTeJIbHbIE PACCYXKIEHUS MpU pELIEHUH 3a]ad, OLICHUBATh JIOTUYECKYIO
NPaBWIBHOCTh PACCYXJCHMI» OTHOCHTCA KO BCeM YYeOHbIM Kypcam, a
(opMupOBaHKE JOTMUECKUX YMEHHUN PacIpeessieTcs 0 BCEM roiaM 00y4YeHHs Ha
YpOBHE CpeHEro 0011ero 0opa3oBaHusl.

B cootrBerctBun ¢ ®I'OC COO maremaTuka SBISETCS 00S3aTEbHBIM
OpeIMETOM Ha JIaHHOM YpOBHE oOpa3oBaHud. Hacrosmeil nporpammoi 1o
MaTeMaTHKe MpeaycMaTpUBaeTCs U3y4eHne yueoHoro npeamera «MareMaTukay B
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pamKax Tp€x yd4eOHBIX KypcoB: «Airedpa U Hayala MaTEMaTHYECKOTO aHAIM3ay,
«I"'eomerpust», «BepOATHOCTb U CTATUCTHKA». DOPMHUPOBAHUE JIOTUYECKUX YMEHHUN
OCYIIECTBIISIETCS HA MPOTSHKEHUU BCEX JIET 0OYUEeHHs Ha YPOBHE CPEIHEro 001Iero
oOpa3oBaHMs, a JIEMEHTHI JIOTUKU BKIIOYAIOTCS B COJAEP)KaHHE BCEX HA3BaHHBIX
BBIIIIE YUEOHBIX KYPCOB.

OOmiee KOIMYECTBO YacoB, HAMpPAaBICHHBIX HA W3Y4YEHHE MAaTEMAaTUKH Ha
yriryoneHHOM ypoBHE - 544: B 10 knacce - 272 gaca (8 wacos B Hezeno), B 11 kimacce
- 272 gaca (8 4yacoB B HEJICIIO).

ININIAHUPYEMBIE PE3YJBbTATBI OCBOEHMUS ITPOTI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3ZOBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI
1) rpaxIaHCKOro BOCIIHTAHMSI:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMU 00yJaronerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUICKOTO 00IIECTBA, IPEICTABICHUE O MATEMATHYECKUX
OCHOBax (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBJICHUN, MpOLEIYD
rpaXJaHCKoro  oOmiectBa  (BBIOOpPBI,  OMPOCBI M JAPYroe),  yYMEHHE
B3aMMO/JICHCTBOBATh C COIMAJIbHBIMM MHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSAMUA U HA3HAYECHUEM;

2) MATPUOTHYECKOT0 BOCIIMTAHUSI:

c(hOpPMHUPOBAHHOCTh POCCHUUCKON TPaKTaHCKOW HICHTUYHOCTH, YBOKCHHUS K
IPOILLIOMY M HACTOSIIEMY POCCUICKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTHKEHUAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOW MATEMATHYECKOM IIKOJIBI,
WCTIOJB30BAaHUE OATHUX JOCTHXKEHUM B JPYrux HayKaxX, TEXHOJOTHsX, cdepax
AKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMSI:

OCO3HaHMWE JYXOBHBIX IIEHHOCTEH POCCHICKOTO Haponaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO MOBEACHUS, CBSI3aHHOTO C MPaKTHUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKH U JEATEIIbHOCThIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOIO OYIyIIEro;

4) 3CTEeTHYECKOro BOCIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas SCTETHKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEUICHUH, PACCYKICHU, BOCTPUUMYHUBOCTH K
MaTeMaTUYECKUM aclieKTaM pa3jInyHbIX BUJOB UCKYCCTBA;

5) ¢u3HYeCcKOro BOCIUTAHUS:

c(hOPMHUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTEeMaTUYECKWE 3HAHUS B
WHTEpecax 370pOBOro u 6e30macHoro o0pas3a *KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 37I0POBBIO (3I0pOBOE THTaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, peryisipHas (pu3udeckass akTUBHOCTD), (DU3UYECKOE COBEPIIEHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN AESTEIbHOCTHIO;

6) TpPyAOBOIr0 BOCIIMTAHUS:

FOTOBHOCTh K TpYyAy, OCO3HaHHWE IIEHHOCTH TPYA0Jt00us, HMHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  JACSTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW U €€ MPUIIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
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Oyaymeil mnpodeccun M peanu3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHBbI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTH4YeCKOMy  OOpa3oBaHHIO U
caM000pa30BaHUI0 Ha TMPOTHKEHUU BCEH KHU3HU, TOTOBHOCTh K AaKTHUBHOMY
Y4acTHIO B PEIIEHUHU TPAKTUYECKUX 3314 MaTEMaTHYECKOW HANPABIEHHOCTH;

7) IKOJOTHYeCKOr0 BOCIUTAHMS:

c(OPMUPOBAHHOCTh  AKOJIOTMUYECKON  KyJbTYpbl, TOHUMAaHHE BIUSHUS
COLMAJIbHODKOHOMHWYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOU
Cpelbl, OCO3HAHKE TI00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIeM, OpHEHTALUS
HAa TPUMEHEHHE MaTeMaTHUeCKUX 3HAHWM MJi1 peuieHus 3axad B o0JacTu
OKpYXKAIoIel Cpefpl, IUIAHUPOBAaHUE IIOCTYNIKOB M OLEHKM HMX BO3MOXKHBIX
IIOCJIEACTBUN JJIs1 OKPY’KAIOLEH CPE/IbI;

8) meHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU 1 OOLIECTBEHHOM MPAKTUKU, IOHUMaHHE MaTEMaTUYECKO
HAYKH Kak cpepbl YEIOBEYECKOM JESTENIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHUS LUBUWIM3ALMH, OBJIAJICHUE SI3BIKOM MAaTEMATHUKHA U MATEMATHYECKOU
KYJBTYPOU KaK CpEICTBOM NO3HAHMS MUPA, TOTOBHOCTH OCYIIECTBISATH POECKTHYIO
Y UCCIIEIOBATENIbCKYIO AEATEIBHOCTh MHANBUIYAIbHO U B TPYIIIIE.
METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbrare wu3ydeHuss MaTeMaTUKU Ha YpPOBHE CpPEIHEro O0OIero
oOpazoBanust y oOyvatomerocs OyayT c(hOpPMUPOBAHBI IO3HABATEIIbHbBIE
YHUBEpCalIbHbIE YUeOHbIE JEHCTBUS, KOMMYHUKATUBHbBIE YHUBEPCAIbHbBIEC yUeOHbIE
NEUCTBUSA, PEryJISTUBHbIE YHHUBEpCAIbHbIE Yy4eOHbIE JACHCTBUS, COBMECTHas
NEATEIbHOCT.

IHo3HaBaTe/IbHBbIC YHUBEPCAJbHbIC Y4eOHbIC 1eHCTBUS
ba3oBbie jornueckue aeiicTBUA:

BBISIBJIITD U XapaKTEPU30BaTh CYIIECTBEHHbIC IPU3HAKA MaTEMATHYECKHUX
OOBEKTOB, TMOHATUN, OTHOUIEHMH MEXIy TMOHATUAMH, (HOPMYIHpPOBAThH
oTpe/ieNieHUs MOHATHI, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJacCU(pUKALUH,
OCHOBaHMs 1J1s1 0000IIEHNS U CPAaBHEHM I, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHMMATh,  (opMyIupoBaTb UM  OpPeoOpa3oBbIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOJEHUAX W YTBEPKICHUSX, MpeAsiaraTh KpUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUI;

JenaTh BBIBOABI C MWCIOJIB30BAHMEM 3aKOHOB JIOTHKHM, JIEIYKTHBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIFOUEHUN 110 aHAJIOTHH;

IIPOBOAUTDH CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMBIE M OT MPOTUBHOTO), BEICTPAUBaTh apTyMEHTALMIO, IPUBOJUTE MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIbI;

BbIOMpaTh CcHoco® pemieHus Yy4yeOHOM 3amaud (CpaBHHBATh HECKOJIBKO
BAPUAHTOB PELLIEHUs, BBIOMPATh Han0oJIee NOAXOAAIINN C YYETOM CAMOCTOSTENBHO
BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBatebCKue 1eicTBUS.
HCIIOJB30BaTh BOIIPOCHI KaK HCCIIENOBATEILCKUM HMHCTPYMEHT IO3HAHUA,
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(GopMynupoBaTh  BONPOCHI,  (UKCHUPYIOLIME  [POTUBOpEUUE,  MpodiEMy,
YCTaHaBIMBAaTh MCKOMOE W JaHHOE, (OpMHUPOBATh THUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIHIO, MHEHHE;

IIPOBOAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEA0OBAHUE
10 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYecKOro oObeKTa, IBJIEHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYIHPOBaTH OOOOIICHHUS] W BBIBOJABI MO pPE3yJbTaTam
MpOBEAEHHOTO  HAONIONECHUS, WCCIENOBaHUS, OLEHUBAaTh  JOCTOBEPHOCTH
MOJTyYEHHBIX PE3YyJIbTaTOB, BEIBOJOB M 0000IIIEHNU;

IIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE IIPOLIECCA, A TAaKXKE BBIABUTATh
MIPEANIOJIOKEHHUS] O €TO PA3BUTUHU B HOBBIX YCIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBJISITh JeUIUTHl MHPOPMAIUK, JaHHBIX, HEOOXOAUMBIX AJIi OTBETAa Ha
BOIIPOC ¥ JJIsI PELICHUS 3a/1a4K;

BBIOMPATh HHPOPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMALIMIO PA3IUYHBIX BUJIOB U (hOpM
IIPEACTABIICHHUS;

CTPYKTYPUPOBATh MH(POPMALIMIO, MPEACTABIATh €€ B pa3auyHbIX (opmax,
WJUTIOCTPUPOBATH IpapUuecKy;

OLICHUBATh HAaJEXHOCTh uH(popMaIun o CaMOCTOSITETILHO
c(hOpMyYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTUBHBIC YyHUBEPCAJIbHbIC YYeOHbIC 1CHCTBUA:

BOCIPUHUMATh U (POPMYIHPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSIMHU U
LeJIIMUA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
U IIMCbMEHHBIX TEKCTax, JaBaTb IIOSICHEHMS 110 XOAY peLICHUs 3aJauy,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAaT;

B X0Jle 00CYXJEHHS 3aaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAae€MOIl TEMBbl,
npoOJeMbl, pellaeMoM 3ajauyd, BbBICKAa3bIBaTh HJIEW, HAIICJICHHbIE HAa TOMCK
pELIEHUs], COIMOCTABIISITh CBOU CYXIEHUA C CYXKICHHSIMU IPYTMX YYAaCTHUKOB
auanora, oOHapyKUBaTh Pa3jIMYMe€ M CXOACTBO MO3WLHUNA, B KOPPEKTHOW (opme
(bopMyIMpOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PEIICHUS 3aa4M, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
MPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (opMaT BBICTYIUIEHHS C YYETOM 3a7ay
Mpe3eHTAMU U OCOOCHHOCTEH ayIUTOPUH.

PerynsiTuBHBIC YHUBEpCAJIbHbIE Y4eOHbIE 1eiicTBUS
Camoopranuzamnus:

COCTaBJISITH IJIaH, AITOPUTM PEUICHUS 3aJa4M, BHIOUPATh CIIOCOO PEHICHUS C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUK.
CaMOKOHTPOJIBb:

BJIQJIETh  HaBBIKAMU  [IO3HABATENBHOW  pe(dJeKcMu KaKk  OCO3HaHUs
COBEpLIAEMBIX JACHCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJAETh
Croco0aMM CaMOIIPOBEPKH, CAaMOKOHTPOJS Ipoliecca M pe3yjbTaTa pPELECHUs
MaTeMaTU4eCKOH 3a/1a4H;

IIPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPU PEIICHUU 3a1a4H,



BHOCHTH KOPPEKTHBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITETTHCTB, JAHHBIX,
HaWJEHHBIX OMMUOOK, BEIIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBUE PE3YJIBTATA IEJIA U YCIOBUAM, OOBSICHITH IPHYNHBI
JTOCTHKCHHSI VI HEAOCTHIKCHHSI PE3yIbTaTOB ACATCIbHOCTH, HAXOIUTh OLIHOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAs 1€ATEJIbHOCTD:

NOHUMAaTh W HCIOJIB30BaTh MPEUMYIECTBA KOMAHIHON M WHIMBUIYATbHON
paboTel TIpH pEImIeHWH YYEeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOMN
JEeSATENIBHOCTH, TUTAHUPOBATh OPTaHU3aIlMI0 COBMECTHOM pPabOTHI, paclpeneNsaTh
BUJIBI pa0OT, IOrOBapUBATHCS, OOCYXAaTh MPOLIECC U PE3yIbTaT paboThl, 00001IAThH
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPYMIOBBIX (hopmax paboThl (0O0CYKIeHUsI, OOMEH MHEHMIA,
«MO3TOBBIE IITYPMbD» M UHBIE), BBITIOJHATH CBOIO YaCTh pa0OTHI M KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTHUMH YICHAMH KOMaH/IbI, OIEHUBATh KAYECTBO CBOETO BKJIAIA
B OOmUHA TPOAYKT TO KpUTEpHUsiM, CGHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICHCTBUSI.

IIpeaMeTHbIe pe3yJibTaThl OCBOCHUSA (eiepaabHON padoyeil mporpaMMsl Mo
MaTeMaTUKe MPEACTaBICHBI MO rojlaM OOy4YeHHUS B paMKaxX OTACJIbHBIX Y4eOHBIX
KYPCOB B COOTBETCTBYIOIINX Pa3jeiiax HACTOSIICH MTPOTrPaMMBbI

OEJEPAJIBHASA PABOYAS NTPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
MNOACHUTEJIBHAS 3AIINCKA

VYyeOHblll Kypc «Anredpa ¥ Hayala MaTEMaTUYECKOTO AHAIM3a» SIBISETCS
OJIHUM W3 Haubojee 3HAYMMBIX B IpOorpamMMme CpemHero oO0mero oOpa3oBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0ECNeYrBaeT WMHCTPYMEHTAIbHYIO 0a3y s
U3yYEHHUsl BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C JIpyroil CTOpOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBINIJIEHUE 00YyJaroluxcsi Ha ypOBHE, HEOOXOAMMOM
IUI OCBOCHHUS MH(OPMATUKU, OOIIECTBO3HAHHUS, UCTOPUH, CIOBECHOCTH U JAPYTUX
IUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroIiuecs OBJIaJI€BaOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HayKu, KoTopas (OpMyJIHpYyeT CBOU
JTOCTHKECHHSI B MaTeMaTH4Ieckor hopme.

VY4eOHblll Kypc anreOpbl U Hayal MaTEeMaTHYECKOTO aHajiu3a 3aKJIaJbIBacT
OCHOBY [UJII YCHEUIHOTO OBJAJeHUs 3aKoHaMu (U3UKH, XUMHUH, OHOJIOTHH,
TIOHUMaHHWsI OCHOBHBIX TEHJICHIINN Pa3BUTHSI SKOHOMHKHU W OOIIECTBEHHOM XKU3HHU,
MO3BOJIIET OPHEHTHUPOBATHCA B COBPEMEHHBIX HH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX IS JajbHEHIIero o0pa3oBaHHUs U B
MIOBCEIHEBHOM JXM3HHU. B TO ke Bpemsi oBiajgeHHE aOCTPaKTHBIMU W JIOTHUECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYeCKOro aHajiu3a pa3BUBaeT
YMEHHE HaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTHMHHOCTH, IOKa3bIBaTh
YTBEPKACHHS C TIOMOIIbIO MHIAYKIIMM U PacCyKJaTh NEAYKTHBHO, HCIIOJIb30BATh
0000IIeHNe W KOHKpETU3alnio, a0CTparupoBaHHWE M aHAIOTHIO, (HOpMHUpPYET
KpEaTUBHOE U KPUTHUYECKOE MBIIILICHHUE.

B xome u3yuenus yueOHOro kypca «Anredpa v Hauvansa MaTeMaTHUYECKOTO
aHaJIM3a» 00ydYaroIMecs MOJy4YaroT HOBBIM ONBIT PEIICHUs NMPUKIAAHBIX 3a]ad,
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CaMOCTOSITEJIbHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENIEH peaslbHbIX CUTYyaluH,
MHTEPOpPETALMA  TOJIYYEHHBIX  pPEUNICHUH, 3HAKOMATCS €  NIpHUMEpaMu
MaT€MaTUYECKNX 3aKOHOMEPHOCTEW B TMpPUPOJIE, HAYKE U HCKYCCTBE, C
BBIJAIOIIUMUCSA MAaTEMAaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.
Yu4eOHbIif Kypc 00Ja1aeT 3HAYUTEIbHBIM BOCIIUTATEIBHBIM MMOTCHIIMATIOM,
KOTOPBIA peau3yeTcsi Kak uepe3 YYeOHbId MaTepuas, CHOCOOCTBYIOLIUN
(OpMUPOBAHHIO HAYYHOTO MHUPOBO33pPEHUS, TaK U 4Yepe3 CHEHUPUKY yueOHOU
NESATENIbHOCTH, TpeOyromed MpOJOJKUTEIBHOM  KOHIEHTpallud  BHUMAHUS,
CaMOCTOSITEJIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJYUYEHHBINA pe3ybTarT.

B ocHoBe MeTouku 00yueHus anredpe 1 HayajlaM MaTeMaTUYeCKOro aHajInu3a
JIEKUT NE€ATEIbHOCTHBIA MPUHIUIT OOYUESHHUS.

B cTpykTtype yueOHoro Kypcea «Anredpa 1 Hayana MaTeMaTUYECKOrO aHAIN3a»
BBIZICJICHBl  CIIEYIOUIME COJAEp)KAaTEeIbHO-METOAuYecKue JHuHuM: «Yucna w
BBIYMCIICHUS», «DYHKIUMU U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4YeCKoroaHanusa», «MHoOXecTBAa M JIOTHKa». Bce  OCHOBHBIE
COZIEPKATEIbHO-METOIMYECKUE JIMHUA H3Y4aroTCs Ha IPOTSHKEHUU JBYX JIET
oOyueHusl Ha YPOBHE CPEIHEro 0011ero o0pa3oBaHMsl, €CTECTBEHHO JOTIOMHSIS IpYyT
ApyTa ¥ IOCTENEHHO HACBIIAsICh HOBBIMU TEMAMH U pa3zenamu. [laHHbIN yueOHbIN
KypC SIBIISIETCS MHTETPaTUBHBIM, IOCKOJIBbKY OOBEIUHSET B cebe coaepiKaHue
HECKOJIbKMX MaTeMaTHYeCKUX IUCLMIUIMH, TaKUX Kak ajaredpa, TPUrOHOMETpHs,
MaTEMaTUYECKUN aHaJIN3, TEOPUS MHOKECTB, MaTEMaTHYECKas JIOTHKa 1 fpyrue. [1o
Mepe TOTO Kak oOydYaromuecs: OBlaIeBalOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmnapaToM, y HUX MOCJEA0BaTEeNbHO (POPMHUPYETCS U COBEPILICHCTBYETCS YMEHUE
CTPOUTh MAaTEMAaTUYECKYI0 MOJEIb peajJbHON CHUTyallud, TPUMEHSATh 3HAHMS,
MOJIyYeHHbIE TMPU H3YYEHUH Y4eOHOro Kypca, Il PEIICHHUsS CaMOCTOSTEIbHO
c(hOpMyIUPOBAHHOW MaTeMaTHYECKOM 3ajauM, a 3aT€M HMHTEPIPETHPOBATH CBOMU
OTBET.

ConepxarenpHo-MeTOAUMYECKas JMHUS «YHucna W BBIYMCIECHHS 3aBEPIIACT
(opMuUpOBaHHE HABBIKOB UCIOJIb30BAaHUS JACHCTBUTEIbHBIX YHCEN, KOTOPOE ObLIO
HA4aTo Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpazoBanusi oco0oe BHHUMaHHWE ynaensercs (GOPMHPOBAHUIO  HABHIKOB
paloHaIbHBIX BBIYUCICHHUM, BKIIOYAIONIMX B CE0sl HCIONb30BAHUE PA3TUYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaTh MNPUKHUJIKY, BBIMOIHITH NPUOIMKEHHBIE
BBIYMCIICHUS, OLICHMBATh YUCJIOBBIE BBIPAKEHHUSA, pabOTaTh ¢ MaTeMaTUYECKUMU
KOHCTAHTAaMHU. 3HAaKOMble OOYy4YalOIIMMCS MHOXKECTBA HATypajbHBIX, LEJbIX,
palMOHAIBHBIX U JACHCTBUTEIBHBIX  YMCENI  JOMOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM ©3 3TUX MHOXECTB paccMaTpHUBaIOTCA
CBOMCTBEHHbIE €My cleud(uueckrue 3ajayu W Olepaluu: JeJeHHe Haleo,
OMEpUPOBAHUE OCTAaTKAaMU HAa MHOXECTBE ILENbIX YHCEN, 0COoOble CBOMCTBA
palMOHAIBHBIX U UPPALMOHAIBHBIX YKcell, apu(pMEeTUYECKHE OINepalnu, a TaKxKe
W3BJICUCHHE KOPHS HATypPAJIbHOM CTENEHH HAa MHOYKECTBE KOMILUIEKCHBIX YHUCEIN.
brnarozmapss mocienoBaTeNbHOMY PACIIMPEHUIO KPYyra HCIOJIb3YEMBIX YHCEN U
3HAKOMCTBY € BO3MOXXHOCTSIMM WX NPUMEHEHHS JUIsl PELICHMS Pa3iudHbIX 3aaad
(GopMupyeTcsi mpeacTaBICHUE O €IWHCTBE MAaTeMAaTHKH KaK HAayKud M e€ poiu B
MOCTPOCHUN MOJIETIEH peanbHOr0 MHpa, MUPOKO HCIONB3YIOTCS 0000IIeHne U
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KOHKPETH3AIHSI.

JIunus «YpaBHEHHUS U HEPABEHCTBA» PEAIN3yeTCSd Ha MPOTSHKEHUU BCETO
00y4yeHHUsI Ha YpOBHE CpeHEro oOmiero oOpa3oBaHUs, MOCKOIbKY B KaXKIOM
paznene IIporpammbl mpeaycMOTPEHO PELIEHHWE COOTBETCTBYIOLIMX 3aj1ad. B
pe3ynapTare OOyd4aromuecs —OBJIAJICBAIOTPA3TUYHBIMU METOJIaMU  PEIICHUS
paIMOHATLHBIX, HWPPAIMOHAIBHBIX, TOKA3aTENbHBIX, JIOTApUDMUUYECKUX W
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPaBEHCTB M CHCTEM, a Takxke 3ajad,
cozepkalmx napamerpsl. [loydeHHble YMEHHS IIUPOKO UCIOJIB3YIOTCS MpHU
UCCleI0BaHUU (DYHKUIMNA C MOMOIIBIO MTPOU3BOAHON, MPU PEUICHUHU MPHUKIIATHBIX
3a/1a4 ¥ 3aJ]a4 Ha HaXO0KJIEHWE HAauOOJIbIINX U HAMMEHBIINX 3HAYCHUN (DYHKIIUH.
JlanHasi coepkaTesbHast JIMHUS BKJIIOYAET B ce0sl Takxke GOpMHUPOBAHUE YMEHUI
BBITIOJIHATh  pacu€Tel 1o  QopMynaMm, mpeoOpa3oBaHMs  pallMOHAIbHBIX,
HUPPAIMOHATBHBIX U TPUTOHOMETPUUYECKHUX BBIPAKCHUMN, a TAaK)KE BBIPAKCHUM,
coJiepKallluX CTENEHU W Jorapudmel. brarogaps u3ydeHuo aareOpandeckoro
MaTepHaia MpOUCXOUT JaIbHEHIIIee pa3BUTHE aJITOPUTMUIECKOTO U a0CTPAKTHOTO
MBIIIJIEHUsT 00y4Jaromuxcs, GOpMHUPYIOTCS HABBIKUA JEIYKTUBHBIX PACCYKICHUIA,
paboThl C CHUMBOJBHBIMA (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJI€ PABEHCTB M HEPABEHCTB. AJirebpa npeniaraet 3¢ pexTuBHbIC
UHCTPYMEHTBl Ui PEIICHUSTIPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HATJIATHO JIGMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

ConepxxarenpHo-MeToaudeckass JHUS «DyHKIIMU u  TpadUKu» TECHO
neperieTaeTcsl ¢ JPYyrUMH JIMHUAMH y4€OHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 33Ja€T MOCIEI0BATEIbHOCTh U3yUEHHS MaTepuana. M3yueHne cTeneHHo!,
MOKAa3aTeNIbHOM, JJOrapu(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKITUH, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUMHN JJISl pelIeHUs 3a7a4 U3 JAPYruX y4eOHBIX
NIPEIMETOB U PEAIbHON U3HHU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAIIM30M,
TaKk U C PEIICHHEM YypaBHEHUU W HepaBeHCTB. [Ipum »TOM OosbllIOE BHUMaHUE
ynensiercs (GOPMUPOBAHUIO YMEHHUS BbIpakaTh (POpMyJIaMH 3aBUCUMOCTH MEXKY
pPasIMYHBIMKA BEJIMYMHAMH, WCCIICIOBATh TOJMyYCHHBIE (QYHKIUHA, CTPOUTH HX
rpaduku. MaTtepuan 3Tol coiepKaTeIbHON JTUHNUU HalICJICH Ha Pa3BUTUE YMEHUN U
HaBBIKOB, TTO3BOJISIFOIINX BBIPAYKaTh 3aBUCUMOCTU MEXKIy BETUYNHAMHU B Pa3TUYHOM
dbopme: aHaTUTHYECKOM, Tpaduyeckoii u cioBecHOM. Ero n3ydenue cnoco0CTByeT
Pa3BUTHUIO AJTOPUTMHUYECKOTO MBINLICHUS, CIHOCOOHOCTH K OOOOIICHUI0 W
KOHKPETHU3AIH, UCIIOJIH30BAHUIO aHAJIOTHH.

ConepxarenpHass JuHus «Havana mMaTeMaTHYECKOTrO aHalln3ay MO3BOJISET
CYIIIECTBEHHO PACIIMPUTH KPYT KaK MaTEMaTHYECKUX, TaK W MPUKIATHBIX 3ajad,
JOCTYITHBIX 00YyYaromuMcs, TaK KaK y HHUX TOSIBISIETCS BO3MOXHOCTH CTPOHTH
rpa@uKkyd  CIOXHBIX (YHKIHM, ONpEAeNiaTh WX HAWOOJBIINE W HAUMEHBIINE
3HAYCHUS, BBIYUCIATH TUIOMAAN (QUTYp U OOBEMBI TEJN, HAXOAUTh CKOPOCTH U
yCKOpeHusi TporieccoB. JlaHHas conepxkaTeiabHas JUHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNied peajbHbIX CHUTYallUid,
MO3BOJISIET HAXOIUTh HAWITYUIlIee PEIIEHUE B MPUKIIAIHBIX, B TOM YHCII€ COLUATIBHO-
HSKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBaMM MaTE€MAaTHYECKOIr0 aHajau3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (HOPMaAIBHO-IOTUYECKOTO U KPEaTUBHOIO
MBIIIJIEHUS, (OPMUPOBAHUID YMEHUM pacro3HaBaTh TMPOSBICHUS 3aKOHOB



MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. O0ydaronumecs y3HaT O BBIAIOIINXCS
pe3ynbTaTax, TMOJYYCHHBIX B XOJI¢ Pa3BUTHA MaTEMaTWKH KaKk HayKu, U 00 HuX
aBTOpaXx.

ConepxaTenbHO-MeToANYeCKast TUHUA «MHOXKeCTBa U JIOTUKa» BKIIIOYAET B
ce0s DJIEMEHTHl TEOPUHM MHOXKECTB W MaTEMaTUYECKOW JIOTHKH. TeOpeTHKO-
MHO>KE€CTBEHHBIE MPECTABIICHHS TPOHU3BIBAIOT BECh KYPC MIKOJbHOW MaTEMAaTUKHU
U TMpeajaraloT HamOoJiee YHHBEPCAIbHBIN SA3bIK, OOBEAUHSIONIMN BCE pa3Jeibl
MaTeMaTUKH HW €€ TPWIOKEHUM, OHM CBS3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCHUUIUIMHBL W WX TPWIOKEHUS B eauHoe Ienoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYaromemycsi TOHHUMATh TEOPETHUKO-MHOKECTBEHHBIM S3BIK
COBPEMCHHOM MaTEeMaTHKHU M HCIIOJb30BaTh €ro/JIs BBIPAKCHHUS CBOMX MBICIICH.
JlpyruM BaXHbIM IIPU3HAKOM MaTE€MaTUKH KaK HAayKu CJIeAyeT MpU3HATh
CBOWMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMH M CJIEIOBaHUE OMPEACIEHHBIM
MpaBWJiaM  TIOCTPOSHMSI  JOKa3aTelIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTeMaTUYECKOW JIOTUKH CIIOCOOCTBYET Pa3BUTUIO JIOTUUECKOTO MBIIIJICHUS
00y4aroImuXcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHUSI HA OCHOBE JIOTHYECKHUX
paBui, GOPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUSI.

B yueOHOM Kkypce «AnreOpa M Hayajia MaTEMaTHYECKOrO aHaIu3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMATHYECKOTO MOJICTUPOBAHUS, KOTOPHIE MPU3BAHBI
CIIocoOCTBOBAaTh (POPMHUPOBAHHUIO HABBIKOB IIOCTPOCHHMS MOJICNICH peaabHbIX
CUTyallui, HCCIICIOBAHUS OTUX MOJCICH C TIOMOINBIO ammapara aiareopbl |
MaTeMaTHYCCKOr0 aHajdu3a, WHTEPIpETalliyd TOJYYeHHBIX pe3yJbTaToB. Takue
3a/1aHUs BIUIETCHBI B KOKIBIA M3 Pa3iesIoOB MPOTPaMMbI, ITOCKOJIBKY BECh MaTepuall
y4eOHOro Kypca IIHPOKO HCIOJB3YeTCs JUIS PEIICHUs NMPUKIaAHBIX 3anad. [lpu
pelieHUH  pealbHBIX  NPAKTHYECKUX  3a7ad  o0ydJaromygecs  pa3BUBAIOT
HaOII0IaTeIbHOCTh, YMEHHE HaXOJWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCTONB30BaTh  aHAJIOTHIO, 0000IIaTh W KOHKPETU3UPOBATH  MPoOJeMy.
JlestenbHOCTh IO  (OPMUPOBAHUIO HABBIKOB PELICHUS] TPUKIAIHBIX 3aj1a4
OpraHuU3yeTCs B MPOLIECCEe U3YUEHUS BCEX TEM yueOHOro Kypca «Anredpa u Havasa
MaTeMaTUYECKOTO aHATU3a.

Ha wusyuenne ydeOHOTO Kypca «Aisredpa W Hadalla MaTeMaTHYECKOIro
aHanu3a» oTBoauTcs 272 yaca: B 10 knacce - 136 yacoB (4 vaca B Heneno), B 11
kiacce - 136 JacoB (4 yaca B HEICIIO).

COILEPKXAHUE OBYYEHUA
10 KJIACC
Yucia 1 BbIYUCICHUSA
Panmonanpupie uncia. OOBIKHOBEHHBIE U JAECSITUYHBIE TPOOH, MPOIEHTHI,
OeckoHeuHbIe Tepuoanyeckue apoou. [lpumenenne apoOeit U MPOLEHTOB IS
pelLIeHUs NMPUKIAAHBIX 3a/1a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOM KU3HU.
JencTBuTenpHble  4yucia. PalnyvoOHanpHblE W UppalMOHAIBHBIE  YHCIIA.
Apudpmernueckue  onepauud € JEHCTBUTENIBHBIMM  4YuciaamMu.  Momayib
JICHUCTBUTENHLHOTO YMCiIa U ero cBoicTBa. [IpubmmkEéHHbIe BHIYMCICHUS, TpaBUiia
OKpPYTJICHHUsI, IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYNCICHHM.
Crenenp ¢ uensiM nokaszareneM. bunHom Herootona. Vcnonbs3oBanue



HOAXOsAIIeN (POPMBI 3aIUCH AEUCTBUTEIBHBIX YUCEN JIUISl PEIICHUS IPAKTUUECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.
ApudmeTnueckuii KOpeHb HaTYpaJIbHOM CTENIEHH U €r0 CBOMCTBA.

Crenenb ¢ palMOHAJIbHBIM MOKa3aTesIeM U €€ CBOMCTBA, CTENICHb
C ACUCTBUTENBHBIM MOKA3aTEIEM.

Jlorapudm uucna. CoiicTBa norapudma. [ecsaTuunbie 151
HaTypaJbHbIC
JOTapU(pMBbI.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
ApPKKOCHUHYC M ApKTaHT€HC YUCJIOBOIO apryMEHTA.

VYpaBHEHUS U HEPABEHCTBA.

ToxnaecTBa © TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE ypaBHEHUS W YpaBHEHHUs-CIEACTBUsA. HepaBeHCTBO,
pelIeHUE HEPABEHCTBA.

OCHOBHBIE METOJIbI PEHIECHUS LENbIX U TPOOHO-PALIMOHAIBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOTrouJi€Hbl OT OJHON mepeMeHHOW. JleleHne MHOrodjieHa Ha
MHOTO4IEH ¢ ocTaTkoM. Teopema bezy. MHorowieHs! ¢ neiabiMu Ko GUIIMEeHTaMHU.
Teopema Buera.

[IpeoOpazoBaHUs YHCIOBBIX BRIPAXKEHUH, COAECPKAIIUX CTETIEHU U KOPHH.

HppauronansHbie ypaBHeHUSI. OCHOBHBIE METO/bI PELIEHUS UPPALIMOHAIBHBIX

YPAaBHEHUM.

[ToxazarenbHble ypaBHEHUs. OCHOBHBIE METONbI PELICHMs IOKa3aTeIbHBIX
YPAaBHEHUM.

[IpeoOpazoBanHue BbIPAKEHUH, COAEPKAIINX JIOTapU(MBI.

Jlorapupmuueckue yYpaBHEHHUSI. OcHoBHbIE METO/IbI pelieHus
norapu(MUUECKUX YpaBHEHUH.

OCHOBHBIE TPUTOHOMETPHUUECKIE bopmyIbL.

[IpeoGpa3zoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHUN. PerieHne TpuroHoMeTpu4eCKnX ypaBHEHU M.

Pemenne cucrem JMHEHMHBIX ypaBHEHUMH. MarTpuua CHCTEMBI JIMHEWMHBIX
ypaBHeHMM. OnpenenuTenb MaTPUIlbl 2*2, ero TeOMETPUYECKUM CMBICT U CBOMCTRA,
BBIYMCJIEHUE €T0 3HAYEHUS, MPUMEHEHUE OINPEIEIUTENS I PELICHUS CHCTEMBI
JIMHEWHBIX ypaBHEHUW. PemeHue npukiIagHbIX 3a4ad C I[OMOIIBI) CHUCTEMBI
JIMHEWHBIX YpaBHEHUU. McciieqoBanue mocTpOEHHONM MOJIENIM C ITOMOILBIO MaTPHI]
Y OTNIPEAECITIUTEIEH.

[TocTpoeHne MareMaTUYECKUX MOJEIEH PEAIbHOW CHUTyallMd C MOMOIIBIO
YpPaBHEHUW MU HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUI U HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHX 3aj1a4 U 33724 U3 Pa3IMYHbIX 00JaCTEH HAYKH U peaTbHOM KU3HH.
DYyHKIUHA U TPAPUKHU

Oyukuus, crnocoObl 3anaHus (QyHkuud. B3aumHo oOpatHble (yHKUIUU.
Komnozumms dynkuuit. 'padux  yHkimu. DiemeHTapHbIE MNpeoOpa3oBaHUs
rpadukoB QyHKIUH.

ObnacTh ompeneneHus © MHOKECTBO 3HaueHud ¢yHkuuu. Hynu ¢yHkium.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE 1 HeuéTHBhIe QyHKIUU. [lepuoanueckue
¢ysakiuu. [IpomMexyTkum MOHOTOHHOCTH (GYHKIIUA. MaKCUMyMbl U MUHHUMYMBI



¢bynkuuu. Hanbonbiiee u HauMeHblliee 3Ha4eHus: PyHKIUU Ha IPOMEXKYTKE.

Jluneitnasi, kBaapaTuyHas W JPOOHO-TMHEWHAS (YHKIMHA. DJIEMEHTapHOE
UCCJIEIOBAHUE U TTOCTPOEHHUE UX rpadUKOB.

Crenennast PyHKITUSI ¢ HATypaJbHBIM M LIETBIM MMOoKa3aTenem. EE cBoiicTBa u
rpaduk. CoiicTBa U rpaduK KOpHs N-0il cTeneHu Kak (yHKIMK 0OpaTHOM CTENeHH
C HATypaJIbHBIM MOKA3aTENIEM.

[TokazatenbHass u jorapudpmMuyueckas (yHKIMU, UX CBOMCTBA U TpaduUKH.
Ucnonb3oBanue rpadukoB GyHKIUN 1151 pEIICHUS] YpaBHEHU.

TpuronoMmerpuueckass OKPYXKHOCTb, ONPEACIECHUE TPUTOHOMETPUUECKUX
(YHKIIHI YUCIOBOTO apryMEeHTa.

OYHKIUOHAIBHBIE 3aBUCUMOCTH B PEANBHBIX MPOLECCAX W SIBICHUSX.
['paduixu peanbHBIX 3aBUCIMOCTEH.

Hayana maTreMaTH4ecKoOro aHajam3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs TOCienoBaTeIbHOCTEH. Meton
MaTeMaTU4eCKOW MHAYKIUH. MOHOTOHHBIE U OTPAHUYEHHBIE MIOCIIEI0BATEIIBHOCTH.
Hcropusi BOZHUKHOBEHUS! MAaT€MaTUYECKOTO aHalM3a KaK aHain3a OECKOHEYHO
MaJbIX.

Apudmernueckas u reoMeTpuyeckas nporpeccun. beckoneuHo yObIBaroias
reomeTrpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIEH T€OMETPUUYECKOM
nporpeccuu. JINHENHBIN U SKCIOHEHIMAIIBHBIN poCT. Yncio €. @opmyna CiI0KHbIX
NpOLEHTOB. Vcnonp30BaHME MPOrpeccuu ISl PELICHUs peajlbHbIX —3aj]a4
MPUKJIAHOTO XapaKTepa.

HenpeprbiBuble (yHKIMM U uX cBoWcTBAa. TOUkM pa3phiBa. ACHMIOTOTHI
rpagukoB ¢QyHkuuid. CBoICTBa (PYHKUMN HENpPEpBIBHBIX Ha oOTpe3ke. Meroa
WHTEPBAJIOB [JII PEUICHHUS HEpaBeHCTB. [IpuMeHeHHe CBOMCTB HEMPEPBIBHBIX
byHKIUN U1 penieHus 3a1ay.

[lepBas u BTOpas nmpousBoaHbie GyHKIMU. OnpeneneHne, TeOMEeTPUIECKUH 1
bu3MYecKuil CMBICI MPOU3BOIHOM. Y paBHEHHE KacaTeIbHON K TpaduKy QyHKIIUH.

[IpounsBoanbie AJIEMEHTAPHBIX GbyHKIUH. [IpousBoaHas CYMMBI,
MIPOU3BEACHUS, YACTHOTO U KOMIO3ULINK (DYHKIIHA.

MHoxecTBa U JIOTHKA

MHOX€eCTBO, Omepanyu HaJ MHOXKECTBAMM MU HX CBOMCTBa. Jlmarpammel
Oitnepa- Benna. IIpumeHeHME TEOPETUKO-MHOXKECTBEHHOIO ammapara Jjis
ONMCAHUsl PEAbHBIX MPOLECCOB W SBJICHUM, MPHU PEIICHUU 3adad U3 JPyTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTeMAaTHYECKOrO0 OOBEKTa, CIEICTBHE,
JI0KA3aTEIbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KJIACC
Yucia 1 BbIYUCICHUSA

Harypanbubie u nensie uncna. [IpuMeHeHre TPU3HAKOB JIEITMMOCTH LEJIbIX
yuces, HauOonbmmi oommit nenutens (ganee - HOJl) m Haumensblee oOriee
kpatHoe (nanee - HOK), ocTtaTkoB no MofyJto, anroputMa EBkiuaa aiis peuieHus
3a/1a4 B LIEJIBIX YUCIIAX.

Kommnekcuble uucna. AnreOpaumdeckas M TpUTOHOMETpUueckas (OpMbI
3aMuCH KOMIUIEKCHOTO 4ucia. ApudmeTHdeckue omepanud ¢ KOMIUICKCHBIMHU



yucinamu. M300pakeHne KOMIJIEKCHBIX YUCEN Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa.

Kopnu n-oii crenenn n3 KOMIUIEKCHOTO yucia. [[puMeHeHne KOMIIEKCHBIX YHCE
JUTsl petieHust GU3NYECKUX U TeOMETPUUYECKHX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCHUIIBHBIE CHCTEMBI
Y CHCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUM €  MOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PereHue TpuroHoMeTpu4eCKuX HEPABEHCTB.

OcCHOBHbIE METOABI PEIICHUS TIOKA3aTeNbHBIX U  JIOTapu(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIIHOCTEW pPalMOHAJIBHBIX,
UPpalMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamu.

IIprMmenenue ypaBHEHMM, CUCTEM U HEPABEHCTB K PELIECHUI0 MaTEMAaTUYECKUX
3a/1ay ¥ 3a/1a4y U3 Pa3IMYHbIX 00JacTeil HAYKH U pealbHOU KU3HU, MHTEPIIPETaIUs
ITOJIyYEHHBIX PE3YJIBTATOB.

DOyHKUMHU U rpaduxku

I'padux xommoszuruu Qyskiui. ['eomerpuyeckue oOpasbl ypaBHEHUU U
HEPABEHCTB HA KOOPAWUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIHNH, KX CBOWCTBA U IPAPUKH.

I'paduueckue Merompl perieHUs ypaBHEHUN W HepaBeHCTB. | 'paduyeckue
METO/bl PELLICHUS 3a/1a4 C ITapaMeTpPaMH.

Hcnonp3oBanue rpadukoB (QYHKUMHA [UIsI HMCCIEAOBAaHUS MPOLIECCOB MU
3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT NpPH PEHICHUM 3a7ad U3 APYruX y4eOHbIX
MIPEAMETOB U PEAJIbHON KU3HMU.

Havana maTteMaTH4ecKoro aHajamn3a

[IpuMeHeHre MPOU3BOJHON K MCCIIEOBAHUIO (PYHKUIHUKA HA MOHOTOHHOCTb M
sKkcTpeMyMbl. HaxoxaeHne HanOoJblero 1 HAMMEHbIIEro 3HaY€HUH HENPEPhIBHOM
(GYHKUIHUU Ha OTPE3KE.

[IpumeHeHne TPOU3BOJHOM JUIsI HAXOXKIACHUS HAWIYYIIErO0 PEUICHUS B
NPUKIAIHBIX 3a/Jadax, Uil ONpPEACIICHUS CKOPOCTH M YCKOPEHHMs Ipouecca,
3a1aHHOTO (DOPMYJITOH W TPAPUKOM.

[TepBooOpasHasi, OCHOBHOE CBOWMCTBO TmepBooOpasHbIX. I[lepBooOpas3Hbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoX1eHUs TepBOOOPA3HbIX.

WNurerpan. I'eomeTpuyeckuid CMbICH UHTErpasia. Berauciaenne onpeaeneéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[IpumMeHeHre uWHTErpana JJid HaxXOXKJEHHUS IJIoIaaed IUIOCKuX (uryp u
00BEMOB r€OMETPUYECKUX TEll.

[Ipumepnbl pemenuit  audPepeHIManbHbBIX  ypaBHEHHM. MaremaTudyeckoe
MOJIEIMPOBAaHUE pEAbHBIX MPOLECCOB C MNOMOUIBI0 AU depeHImaIbHbIX
YPaBHEHHUM.

HNPEIMETHBIE PE3YJIBTATBI
K xonmy oOyuenus B 10 kjacce OOydYarONIMICS TOJYYHT CIEAYIOIINE



peIMETHbIE PE3YIbTaThl MO OTACIBHBIM TeMaM (esiepanbHoi paboueit mporpaMmbl
yaeOHOro Kypca «Anredpa u Hauajga MaTeMaTHIECKOTO aHATH3ay:
YucJia U BbIYUCICHUSA:

CBOOOJHO OMEpPUPOBATH MOHITHSIMH: PAIMOHATBHOE YHUCIIO, OECKOHEUYHas
nepuoguyeckas JpoOb, MPOIEHThl, UPPALUOHATBHOE YHCJIO, MHOXECTBa
PAlMOHAIIBHBIX U JEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHSATh JPpOOM M TPOLIEHTHI [UJIsl PEHICHUs MPUKIAIHBIX 3a1ad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATbHOW )KU3HU,

NPUMEHSThH NMPUOIKEHHBIEC BBIYUCIICHUS, TTpaBUiIa OKPYTJICHUS, IPUKUIIKY U
OILIEHKY PE3yJIbTaTa BbIUYNCIICHHUI;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTENEHb C LEIbIM IOKa3aTelieM,
UCIOJIb30BaTh MOAXOIANIYI0 (JOPMY 3alUCH ACHCTBUTENbHBIX YUCEI JIJISl PELLICHUS
MIPAKTUYECKUX 3a/1a4 U MPECTABICHUS JaHHBIX;

CBOOOJHO OIEpPUPOBATH MOHIATHEM: apHU(PMETUUYECKUN KOPEHb HATypabHON
CTEIEHU;

CBOOOJHO OIEPUPOBATH IMOHATUEM: CTEIEHb C PAlMOHAIBHBIM [MOKA3aTENEM;

CBOOOJHO ONEPUPOBATH MOHATHSAMU: JIOTapu(dM YHUCHa, AECCATUYHBIE H
HaTypaJIbHbIE JIOTapU(pMBI;

CBOOOJIHO ONEpUPOBATh MOHITUSIMHU: CHUHYC, KOCHUHYC, TAHI'€HC, KOTAHI'CHC
YUCJIOBOTO apIyMEHTAa;

OIEPUPOBATH MOHATUSAMM: APKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHMs M HEPABEHCTBA:

CBOOOJHO ONEpUPOBATH MOHATHAMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIIEICTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

OPUMEHATh pa3jMYHble METOJAbl PEUICHHs] PpalUOHAIBHBIX U JAPOOHO-
pPAlMOHAIBHBIX YPAaBHEHUM, MNPHUMEHATH METOJ WHTEPBAJIOB Ui PEILICHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATh MOHATUSMHU: MHOTOYJIEH OT OJHOM IEepeMEHHOMH,
MHOTOUJIEH C LENbIMU KO3 PUIIEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JICJICHHUE
MHOTI'O4JICHA Ha MHOIOWIEH C OCTaTKoM, Teopemy beszy u teopemy Buera mis
peLIeHus 3a1ay;

CBOOOZHO OMEpUpOBaTh MOHATHSAMH: CUCTEMa JIMHEHHBIX ypaBHEHMIA,
MaTpuLa, ONPENCIIUTENIb MATPHUIBI 2 X 2 M €ro TEOMETPUYECKUUA CMBICT,
UCIIOJb30BaTh CBOMCTBA ONPEAECHUTENS 2X2 I BBIYMCIEHUS €ro 3HAa4eHUs,
OPUMEHSTh ONPENEIUTENN [JJIsl PEUIEHUS CHUCTEMBbl JIMHEMHBIX YpPaBHEHUM,
MOJENUPOBATh PEAIBHBIE CUTYAIlMU C MOMOILIBI) CUCTEMBI JUHEWHBIX YPABHEHHUI,
UCCIIEOBATh IOCTPOCHHBIE MOJEINA C ITOMOUIBIO MATpHI] W ONPEAEIUTENEH,
MHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pe3yJIbTaT;

WCIIOJIb30BaTh CBOWCTBA JEUCTBUM C KOPHAMH JUIsl TpeoOpa3oBaHUS
BBIPAKECHUM;

BBIIIOJIHATH IPE0OPa30BaHUS YHCIIOBBIX BBIPAXKEHH, COAEPIKAIIUX CTEIIEHH C
pPalMOHAIIBHBIM [T0KA3aTEeIIEM;

HCIIOJIb30BATh CBOMCTBa JorapudmoB TUTSL npeodpazoBaHus
Jorapu(MHUUECKUX BBIPAKCHU;



CBOOOZHO ONEpPUPOBATh MOHATUSIMM: HPPALMOHAIIBHBIE, MOKA3aTENbHbIE U
JorapuMUUEcKUe YpaBHEHUS, HAXOJUTh UX PEIICHHUS C MTOMOIIBI0 PAaBHOCUIIBHBIX
MEPEXO0B WIIA OCYILIECTBIISAA MPOBEPKY KOPHEH;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHE (HOopMyIbl AJsi peoOpa3oBaHuUs
TPUTOHOMETPUYECKUX BBIPAKEHUM;

CBOOOZIHO OIEpUpPOBaTh IOHATHUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh HEoOXoAuMbIE  (QOpPMyJbl sl  PEUIEHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUM;

MOJICIMPOBaTh pEallbHble CUTyallud Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAKCHHUSI, YPABHECHMs, HEPABEHCTBA II0 YCIOBUIO 33Jayd, HCCIEA0BATH
IIOCTPOEHHBIE MOJEIIN C MCIIOJIb30BAHUEM allllapara ajareopsl.

DOyHKUMHU U rpauKu:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (PYHKIMS, CIIOCOOBI 3aJlaHus (PYyHKIUH,
B3aUMHO 0OpaTHble (QYHKIOUH, KOMHOO3MIMUSA (QYHKUMNA, rpaduk (QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE Tpeo0pa3oBaHus rpa)uKoB PYHKIUH;

CBOOOJHO OIEpPUPOBATh MOHATHAMHU: 00JIACTH OMNpPEAENIEHUS U MHOKECTBO
3HAYCHUN (PYHKIMH, HYIU QYHKINN, TPOMEKYTKU 3HAKOTIOCTOSIHCTBA;

CBOOO/IHO ONEPUPOBATH MOHATUAMU: 4YETHBIC U HEYETHbIE (YHKIUH,
nepruoaAnYecKre PyHKIMH, TPOMEXKYTKA MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBI U
MUHUMYMbI (YHKIUM, HauOonblllee W HauMEHblIee 3HAYeHHE (PYHKIMHU Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHITUSAMU: CTENEHHAsT (DYHKIUS C HATYpaJbHbIM U
LEeJIBIM TOKa3aTelneM, rpa@uK CTENeHHOW (PYHKIMU C HATypaJbHBIM M II€JIBIM
nokasaresemM, rpauk KOpHs N-Ooi CTENeHW Kak (PyHKIHMH OOpaTHOW CTENEeHH C
HaTypaJibHbIM MOKa3aTeNeM;

OMepUpOBaTh MOHATUSAMU: JIMHEWHAs, KBaApaTUyHas M JAPOOHO-JTMHEHHas
(yHKUMHU, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U TOCTPOEHUE UX IPaUKOB;

CBOOOJHO OIEPUPOBATH MOHATHUAMM: TOKa3aTeabHas W Jiorapudmuueckas
(yHKUMU, WX CBOMCTBA W TIpaUKH, KCIONb30BaTh UX TpadUKu ISl pelueHus
YPaBHEHU;

CBOOO/IHO ONEPUPOBATH MOHATUSIMHU: TPUTOHOMETPUYECKAS
OKPYHOCTBb,

ONpeAeNieHue  TPUTOHOMETPUYECKHX  (PYHKIMI  YHUCIOBOTO  apryMEHTa;

UCIONIb30BaTh Tpauku (QYHKIUM [ HUCCIENOBaHUS MPOLECCOB U
3aBHCHUMOCTEH IpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peasbHOI
KU3HH, BBIpaXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXK/y BETUUMHAMU;

Hauyana MatemMaTH4yecKkoro aHajmsa:

CBOOOJHO ONEPUPOBATH MOHATUSMU: apUPMeETUYECKas U TeoMeTpuyecKas
nporpeccusi, 0eCKOHEYHO yObIBaOIIasi TeOMETpUUEcKasi MPOrpeccusi, IMHEHHBINA U
AKCTIOHEHUIUATIBHBIN POCT, (JOpMyIIa CIOKHBIX TPOLEHTOB, UMETh MPECTaBICHUE O
KOHCTAHTE;

UCIIOJIB30BaTh IPOTPECCUU JUIsl PEIICHHsS PEATbHBIX 3aJa4 NPHKIAJTHOIO
XapakTepa;

cBOOOHO OMEPUPOBATH MOHATUSIMU: MOCIEA0BATEIHLHOCTD, CIOCOOBI 3a/1aHuUs
MIOCJIEIOBATEIbHOCTE, MOHOTOHHBIE W OIPAaHUYEHHBIE IOCJIEI0BATEIBLHOCTH,



NOHUMAaTh OCHOBBI 3apOXKACHUS MAaTEMaTUYECKOro aHalW3a Kak aHaiau3a
OCCKOHEYHO MAJIBIX;

cBOOOIHO OTMIEpUPOBATH MOHATHIMU: HENPEPHIBHBIE (DYHKIINHU, TOUKH pPa3phiBa
rpaduka GyHKIIUH, aCUMIITOTHI Tpaduka QyHKIINH;

CcBOOOJHO OmepUpoBaTh MOHATHEM: (YHKIIHS, HEMPEPHIBHAS HA OTpE3KeE,
PUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUH JJIS pPEIICHUS 3a/1a4;

CBOOOZHO OIEpPUPOBaTh TOHSATUAMM: TIepBasi M BTOpask MPOU3BOIHBIC
dbyHKIIMHU, KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIIATH IPOU3BOAHBIE CYMMBI, ITPOU3BEACHUS, YACTHOTO U KOMIIO3ULINU
AByX (YHKIUH, 3HATh MPOU3BOIHBIC FTIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh F€OMETPUYECKHN U (DU3UUYECKUN CMBICI MPOU3BOJHOM IS
peuieHus 3a1ad.

MHosKecTBa U JIOTHKA:

CBOOOZIHO  ONEpPUPOBaTh  TMOHATUSMHU: MHOXKECTBO, OIEpallUd  Haj
MHOKECTBAMU;

UCII0JI30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Il ONUCAaHUS PeabHBIX
IPOLIECCOB U SIBJICHUM, IPU PELICHUN 3a]a4 U3 IPYTUX YYEOHBIX NIPEIMETOB;

CBOOOJHO OIEpUPOBATh NOHATHUSMHU: OIpPENEICHUE, TEOpEeMa, YpaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MAaTEMAaTHYECKOr0 00BEKTa, JOKA3aTeIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oO0ydaronuics MOJYYUT CIICAYIOIINE
MpEeAMETHBIE PE3YbTAThI IO OTIEIBHBIM TEMaM (eAepalibHON paboyelt MporpaMMel
y4eOHOro Kypca «Anredpa 1 Hayaia MaTeMaTHYECKOr0 aHATTN3a»:

Yucia ¥ BIYUCIICHHA:

cBOOOIHO ONEPUPOBATh MOHATUSIMU: HATYypalIbHOE U LIEJI0€ YUCII0, MHOYKECTBA
HaTypaJbHBIX U LIEJIbIX YHUCEJI, UCIOJb30BaTh MPU3HAKU JETUMOCTH LIEIBIX YHUCEI,
HOJ/l m HOK HarypanbHbBIX 4yucen g pelieHHs 3a7ad, NPUMEHATH AITOPUTM
EBknupa;

CBOOOJHO OIEPUPOBATH TMOHATHEM OCTaTKa [0 MOJYJIO, 3aIlKChIBATh
HATypaJibHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO OMNEPUPOBATH MOHATHSIMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTaBIATh KOMIUIEKCHBIE YHCia B ainreOpanyeckoil u
TPUTOHOMETPUUYECKON (hopMe, BHITIOIHATH apU(PMETHUECKHUE ONEPALUU C HUMH U
n300paxaTh Ha KOOPJUHATHOMN TIOCKOCTH.

YpaBHeHUS M HEPaABEHCTBA:

CBOOOJTHO ONEPUPOBATH MOHATUSMU: HPPALMOHAIBHBIE, TMOKa3aTelIbHbIE U
jJorapuMHUUECKUe HEpPAaBEHCTBA, HAXOAUThb WX PEIIEHUS C T[OMOIIbIO
PAaBHOCWJIBHBIX TIEPEXO/IOB;

OCYIIECTBIISATh OTOOp KOpPHEM TMpU pPELIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OMNEpUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OpUMEHSATh  HeoOxoaumble  (GOPMYJbl  JUIsl  pELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMM: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIE/ICTBUS, HAXOIUTh PEIICHHS



CUCTEMBI U COBOKYITHOCTEW pallMOHAIbHBIX, HPPALUOHAIBHBIX, IOKA3aTENbHBIX U
JorapuMHUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarp paloHaJIbHbIE, UppalMOHAIIbHBIE, MIOKa3aTelbHbIE,
jJorapuMHUUecKue UM TPUTOHOMETPUUYECKHE YpaBHEHMs] U  HEPaBEHCTBA,
coJiepKallre MOIYJIM U TapaMeTphbl;

MPUMEHSTh TpaduyecKue METOBI JIJIsl PEIICHUs] YpaBHEHUIN U HEPaBEHCTB, a
TaKKe 33/1a4 ¢ IapaMeTpaMHy;

MOJEIIUPOBATh pEANbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPDO)KCHHSI, YPaBHEHHUs, HEPABEHCTBA M HUX CHCTEMbl IO YCJIOBHMIO 3aJlayH,
HCCJIE0BAaTh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHMEM alllapara ajireopsl,
MHTEPIPETUPOBATH NOJYYECHHBIN PE3YJIbTAT.

DOyHKUUM U Tpapuku:

CTpOUTh TIpadUKU KOMIO3MLIMU (PYHKIMH C TOMOLIBI 3JIEMEHTapHOIO
UCCJIEIOBAaHUSI U CBOMCTB KOMIIO3ULIUU ABYX (PYHKIIHIA;

CTPOUTH TeoMeTprudecKue o0pa3bl ypaBHEHUI 1 HEPABEHCTB Ha KOOPIMHATHOU
IUIOCKOCTH;

CBOOOJTHO ~ ONEpPUPOBATH  MOHATUSAMHU: TpapUKH  TPUTOHOMETPHUUECKUX
yHKLHM;

NPUMEHATh (YHKUMU JUII MOJCIHUPOBAHMS W UCCIECIOBAHHS PEaJbHbBIX
IIPOLIECCOB.

Havayia MaTeMaTH4eCKOro aHajIu3a:

UCIIOJIb30BaTh MPOU3BOJIHYIO JUISl UCCIIEIOBaHUS (PYyHKIIMHM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXoAUTh HauOoJblllee U HaUMEHbIIee 3HaUeHUsl (PYHKIIMH HENpPEepPhIBHON Ha
OTpPE3KE;

UCIIOJIB30BaTh MPOU3BOJHYIO Uil HAXOXIEHUS HAWIyYIIEero pEIICHUS B
MPUKJIAAHBIX, B TOM YHCJIE COLMATIbHO-3KOHOMUYECKHX, 3a7a4ax, JIJIsl ONPEACIICHUS
CKOPOCTH U YCKOPEHHUSI MPOLECCA, 3aJaHHOT0 (POpMYIION WU TpaduKoM;

CBOOOJHO ONEpPUPOBATH MOHATUSIMU: TEpPBOOOpa3Has, ONpeAeIEHHbIN
MHTErpajl, HAXOAUTh IEPBOOOPA3HBIE AIEMEHTAPHBIX (DYHKIMI M BBIYUCIATH
uHTerpan no popmyne Hetorona-Jleionuna;

HAXOJUTh IJIOLIAAN TUIOCKUX (PUTYp U O0BEMBI TEJl C MOMOIIbIO UHTErpana;

MMETh TPEJCTABICHUE O MATEMAaTHYECKOM MOJEIMPOBAHUM Ha IpPUMEpPE
coctapiieHUs TuPepeHnanbHbIX YpaBHEHUH;

pemiaTh MPUKIATHBIE 3aa4d, B TOM YHCIE COLMAIbHO-3KOHOMUYECKOTO U
(pu3nyecKoro xapakrepa, CpeACcTBaMH MaTEMaTHYECKOTO aHAIM3a.

TemaTu4eckoe MJIAHKPOBAHME

10 kanace
Kosau4yecTBo yacos DJIEKTPOHHbIE
n/ | Tema ypoka Beero Kontpo | IIpakTnyec uudpoBbie
n JbHBIE | KHe o0pa3oBarTe/ibHbIE
padoThl | padoThI pecypcsl




MHO0K€ECTBO,

OTepaIyy HaJl https://resh.edu.ru/sub
MHOKECTBAMH U Ject/51/10/

MX CBOMCTBA

JluarpamMMmel https://resh.edu.ru/sub
Ditnepa-Benna lect/51/10/
[Ipumenenue

TEOPCTHIO™ https://resh.edu.ru/sub
MHO>KECTBEHHOT

O ammaparta Iy
pereHus 3a1aq

lect/51/10/

PanmonasnbHbIe
YHCa.
OOBIKHOBEHHBIE
1 JECATUIHEBIE
npobwu,
MIPOILICHTHI,
OCCKOHEYHBIC
MIEPUOIUYECKUE
Ipodu

https://resh.edu.ru/sub
lect/51/10/

PanmonasnpHbIe
YHCIa.
OOBIKHOBEHHBIE
U JECATUIHEBIE
npobwu,
MIPOIIEHTHI,
OCCKOHEYHBIE
MEPUOINICCKUE
Ipoou

https://resh.edu.ru/sub
lect/51/10/

[Ipumenenne
npobeit u
MIPOLICHTOB JIJIs1
pelieHus
MIPUKIIATHBIX
3aa4

https://resh.edu.ru/sub
lect/51/10/

[Ipumenenne
npobeit u
MIPOLICHTOB JIJIsI
perieHus
MPUKIIATHBIX
3a1a4y

https://resh.edu.ru/sub
lect/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

J1leMCTBUTEIbHBIC
qucaa.
Pammmonanbunle u

https://resh.edu.ru/sub

UPPALMOHATIEHBI Ject/51/10/
¢ uHcia
Apudmerndecku
g | Comepamunc https://resh.edu.ru/sub
JIEUCTBUTEIBbHBIM [ect/51/10/
1 9UCJIaMH
Moynb
10 JIEUCTBUTEIHLHOT https://resh.edu.ru/sub
0 YHCJIa U €ETO lect/51/10/
CBOMCTBaA
[TpubmmxénHbIe
BBIYMCIICHUS,
npaBuia
11 | OKpyrieHus, https://resh.edu.ru/sub
NPUKHIKA H Ject/51/10/
OIlCHKa
pe3yJibTara
BBIYHCIICHUN
OcHOBHBIC
METOIBI
12 EI e;i%ﬁ)l_lenmx https://resh.edu.ru/sub
palMOHAITLHBIX Ject/ol/10/
YPaBHEHUU U
HEPaBEHCTB
OcHOBHBIC
METO/IbI
13 ﬁ e;;i%ﬁlfenm https://resh.edu.ru/sub
paIMOHAITLHBIX Ject/51/10/
YPaBHEHUH U
HEPaBEHCTB
OcHOBHBIC
METO/IbI
14 ﬁ e;;i%ﬁlfenm https://resh.edu.ru/sub
palMOHATLHBIX Ject/51/10/
YPaBHEHHUU U
HEPaBEHCTB



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

MHuoro4jieHbI OT

OJITHOM
IIEPEMEHHOM.

15 Jlenenune https://resh.edu.ru/sub
MHOTOYJIEHA Ha [ect/51/10/
MHOTOYJICH C
OCTaTKOM.

Teopema bezy
MHoro4jieHsl ¢

16 HEIIBIMH https://resh.edu.ru/sub

KodppuumeHTaM lect/51/10/

u. Teopema

Buera

PemeVH 1 CHCTEM https://resh.edu.ru/sub

17 JTMHCHHDBIX lect/51/10/
ypaBHEHUH
PemeVH 1 CHCTEM https://resh.edu.ru/sub

18 JIMHCHHDBIX lect/51/10/
ypaBHEHUH
Marpuna
CHCTEMBI
JIMHEHHBIX
YpaBHEHUM.

Onpenenurens

19 | MATpHIIbI 22, https://resh.edu.ru/sub
€ro lect/51/10/
TEOMETPUYECKUI
CMBICIT B
CBOMCTBA,;

BBIYHCJICHUE €T0
3HAYECHHUS
Onpenenurens
MaTpUIBl 2X2,
ero

20 TeOMETPHUYCCKUIN https://resh.edu.ru/sub
CMBICII U lect/51/10/

CBOMCTBA,;
BBIYHCJICHUE €T0
3HAYECHHUS
[TpumeHnenue

o1 | OTPEsIETHUTENS https://resh.edu.ru/sub
JUTSL PEIICHUS lect/51/10/

CHCTEMBI



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

JIMHEMHBIX
YpaBHEHUH

22

Pemenne
MIPUKJIIATHBIX
3aj1a4
TTOMOIILIO
CHUCTEMBbI
JIMHEHHBIX
YpaBHEHUU

https://resh.edu.ru/sub
[ect/51/10/

23

Pemenne
MIPUKJIATHBIX
3aJ1a4 C
TTOMOIIILIO
CHCTEMBI
JIMHEHMHBIX
YpaBHEHUH

https://resh.edu.ru/sub
lect/51/10/

24

KonTponsHas
pabora:
"ParmoHanpHbIC
ypaBHEHUS U
HEpPABEHCTBA.
CucreMsl
JIMHEHHBIX
ypaBHeHUI"

https://resh.edu.ru/sub
lect/51/10/

25

DOyHKIWUS,
CITOCOOBI
3aJlaHus
byHKIUY.
Bzanmno
oOpaTHbIE

byHKIUY.
Komno3unus

byHKIUH

https://resh.edu.ru/sub
lect/51/10/

26

['paduk
byHKIHN.
DNIeMEHTapHbIE
peoOpa3oBaHUs
rpadukoB
byHKIMMA

https://resh.edu.ru/sub
[ect/51/10/

27

OO0iacTb
OMPEICIICHUS U
MHOKECTBO
3HAUYCHUU

https://resh.edu.ru/sub
[ect/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

¢byukuuu. Hynm

byHKIMU.
[TpoMexyTku
3HAK
MMOCTOSIHCTBA
YETHbIe U
HCUETHBIC
byHKIUH.

28 [Mepronnieckue https://resh.edu.ru/sub
byHKIHH. lect/51/10/
[IpomexyTku
MOHOTOHHOCTHU
GyHKIUH
Makcumymsl 1
MUHHUMYMBbI
byHKIUY.

29 HauGomnbiee u https://resh.edu.ru/sub
HanMEHbIIIEEe lect/51/10/
3HAYCHUEC
GbyHKIIUY Ha
MIPOMEXKYTKE
JInneitHas,

30 zzi%i iT_HqHaH " https://resh.edu.ru/sub
HeHAS [ect/51/10/
byHKIMH
DJIeMEHTapHOE
vecIeoBatme 1 https://resh.edu.ru/sub

31 | moctpoenue ject/51/10/
rpaduKoB 3TUX JeCUo L
byHKIUH
DJIeMEHTapHOE
veciIeoBatme 1 https://resh.edu.ru/sub

32 | mocTpoeHue ioct/51/10/
rpauKoOB 3TUX JeCUS L
byHKIUH
Crenens ¢

33 | UevbIM https://resh.edu.ru/sub
[TOKA3aTeJIEM. [ect/51/10/
bunom Hrrotona

34 Crenens ¢ https://resh.edu.ru/sub
LIEJIBIM lect/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

MOKa3aTEJIEM.
bunom HeroToHa

CrenenHas
byHKIHS ¢

35 Egﬁfj HPERE https://resh.edu.ru/sub
nokaszaresem. Eé ect/51/10/
CBOMCTBA U
rpadux
KoHtpoJbHast
pabora:

36 "CreneHnHas https://resh.edu.ru/sub
bynkus. Eé lect/51/10/
CBOICTBA U
rpaduk"
Apudmernyecku

37 Eali(}),};?;zmﬁ https://resh.edu.ru/sub
CTETIeHU U €T0 ect/51/10/
CBOICTBa
Apudmernyecku

38 E;;I;Zimﬁ https://resh.edu.ru/sub
CTETIeHU U €T0 ect/51/10/
CBOICTBa
[TpeoGpazoBanust

39 :E;J;(:;);ﬁ https://resh.edu.ru/sub
S ect/51/10/
CTEIICHH ¥l KOPHU
[TpeoGpazoBanms

40 :E;J;(;;;);ﬁ https://resh.edu.ru/sub
co;lepn(aum;( [ect/51/10/
CTETICHH ¥l KOPHU
[IpeoGpazoBanust

41 :E;J;(;;;);ﬁ https://resh.edu.ru/sub
co;lepn(aum;( ect/51/10/
CTETNICHU U KOPHU

42 ?pngﬁgﬁﬁmm https://resh.edu.ru/sub
OZEOBHHG ' ject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

METObI

peneHus
VPPALMOHATBHBI
X YpaBHEHUM
WpparmoHanbHbI
€ YPaBHECHUS.
43 I\CZ;J;I(?BII){IHe https://resh.edu.ru/sub
. ject/51/10/
peLICHUs JEC
VPPALMOHAIBHBI
X YpaBHEHUN
WpparmoHanbHbI
€ YPaBHCHMUS.
44 ﬁngBSHe https://resh.edu.ru/sub
. lect/51/10/
pelIeHUA
HppalOHAJIbHbI
X YpaBHEHUH
PaBHOCHIIBHEBIE
45 E:Efe);op?; P https://resh.edu.ru/sub
UppaIMOHATBHBI ect/51/10/
X YpaBHEHUM
PaBHOCHIIBHEBIE
46 gzgfe);ofyf P https://resh.edu.ru/sub
praHHOHaJ_IBHBI eCt/ 5 l/ 10/
X YpaBHEHUI
PaBHOCHIIBHEBIE
47 gzﬁf;?fpf ' https://resh.edu.ru/sub
UPPALMOHATBHBI ect/51/10/
X YPaBHECHUU
PaBHOCHIBHBIE
48 H:Efe);op?; P https://resh.edu.ru/sub
; ject/51/10/
HPPALIMOHAIIEHBI JECUOL/1
X YPaBHECHUU
CBoilicTBa n
FRa(bHK sopra https://resh.edu.ru/sub
49 | oif cTerneHu Kak Ty
byHKITHH Jectuol/10/
oOpaTHO



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

CTCIICHU C

HATYPaJTbHBIM
TTOKa3aTesieM
CBolicTBa u
rpaduk KopHs N-

O CTEIICHM KaK

50 byHKITHH https://resh.edu.ru/sub
oOpaTHOU lect/51/10/
CTEIICHU C
HaTypaJIbHBIM
TOKa3aTesieM
KonTponsHas
pabora:

51 rg:g;;iiﬁﬂ n- https://resh.edu.ru/sub
OM CTCIICHHU. Ject/51/10/
HppanroHaibHbI
€ ypaBHEHUA"

Crenens ¢

5o | PAIMOHATBHBIM https://resh.edu.ru/sub
[IoKa3aTreaeM 1 lect/51/10/
e€ cBOMCTBa
Crernienn ¢

53 | PAUHMOHATLHBIM https://resh.edu.ru/sub
[IOKAa3aTeIeM U lect/51/10/
e€ CBOMCTBA
Crernienn ¢

54 | PAMOHATLHBIM https://resh.edu.ru/sub
[IOKa3aTeeM U [ect/51/10/
¢€ CBONCTBA
IToka3zarenpHas

55 byHKIms, e€ https://resh.edu.ru/sub
CBOWCTBA U lect/51/10/
rpaduk
Hcnonp3oBanue

- g’;iiiaﬂ - https://resh.edu.ru/sub
pelieHus Ject/51/10/
YpaBHEHUU

57 ?p‘;lg)izomme https://resh.edu.ru/sub

byHKIUU 115

lect/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

peleHus

YpaBHEHUH

ITokazareabHBIC

yYpaBHEHUSI.

OcroBrbre https://resh.edu.ru/sub

58 | meTonEl ject/51/10/
perieHus
ITOKa3aTEIbHBIX
YpaBHEHUU
ITokazareabHBIC
ypaBHEHUSI.

OcHoBHbIC https://resh.edu.ru/sub

o9 | meTonEL ject/51/10/
pelICHUS
ITOKa3aTCIbHBIX
YpaBHEHUH
ITokazareabHBIC
ypaBHEHMUSL.

o ﬁgfg;ime _https://resh.edu.rulsub
pelIeHUs Ject/51/10/
MTOKAa3aTeIbHBIX
YpaBHEHUU
KonTponsHas
pabora:

61 "ITokazareapHas https://resh.edu.ru/sub
byHKIHUS. Ject/51/10/
ITokazareabHBIE
ypaBHeHUs"

Jlorapudm _

62 | amcna. CeoiicTRa https.//resh.edu.ru/sub
jorapudma Ject/51/10/

63 HorapmbMv https://resh.edu.ru/sub
yuciaa. CBoiicTBa .
jorapudma Ject/51/10/
Jlorapugm https://resh.edu.ru/sub

64 | yucma. CBoiicTBa ioct/51/10/
norapudma Jeeo L2
JLeCATHHHEIC 1 https://resh.edu.ru/sub

65 | HaTypaJbHBIE -

JorapudMbl Ject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

66

JlecaTuyHbie U
HaTypaJIbHBIC

https://resh.edu.ru/sub

Jorapud bl Ject/51/10/
[IpeobpazoBanue

67 BBIPKEHH, https://resh.edu.ru/sub
coepIKaImx lect/51/10/
Jorapudmbl
[IpeobpazoBanue
BBIPAKCHHIA, https://resh.edu.ru/sub

68 :

COZepIKAIIUX lect/51/10/
sorapudmbl
[IpeobpazoBanue

69 BBIPAKCHUM, https://resh.edu.ru/sub
CoepIKaIIIX lect/51/10/
Jorapu@msl
Jlorapudmuyeck

70 | GyHKIHSL, €€ https://resh.edu.ru/sub
CBOWCTBA U lect/51/10/
rpadux
Jlorapudmuyeck

71 GyHKIHS, €& https://resh.edu.ru/sub
CBOWCTBA U lect/51/10/
rpaduk
Hcnons3oBanue

79 g;iﬁ;aﬂ i https://resh.edu.ru/sub
pemmenus Ject/51/10/
YpaBHEHUH
Hcnons3oBanue

19 g’;iiian - https://resh.edu.ru/sub
peleHus ject/51/10/
YpaBHEHUU
Jlorapudmudeck
ue ypaBHEHHSI.

. 3:;{(())}1133516 https://resh.edu.ru/sub
pemers ect/51/10/
JorapuMUIecK
MX YPaBHECHUU

75 fg;?p;?;f:;ﬂew https://resh.edu.ru/sub
OCHOBHLLC Ject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

MCTOAbI

pelieHus
JorapuhMUIECcK
UX YPaBHEHUU
Jlorapudmudeck
1€ ypaBHEHUS.

. l\(zecil(?;lime https://resh.edu.ru/sub
peleHus lect/51/10/
JorapuhMUIECcK
UX YPaBHEHUU
PaBHOCWIIbHBIE

77 g:ie;f; B https://resh.edu.ru/sub

Ject/51/10/
JorapuMUIecK
VX YpaBHEHUU
PaBHOCWIIBHBIE

78 g:ie;(ﬁf i https://resh.edu.ru/sub
Jorapugmuaeck lect/51/10/

VX ypaBHEHUU
KonTponsHas
pabora:

79 "Jlorapudmudec https://resh.edu.ru/sub
Kast QyHKIIHS. Ject/51/10/
Jlorapudgmuueck
1€ YpaBHEHHUS "

CuHyC, KOCHHYC,
TAHTeHe 1 https://resh.edu.ru/sub

80 | koTaHreHc ioct/51/10/
YKCIIOBOTO L
aprymeHTa
CuHyc, KOCHHYC,

TaHreHe 1 https://resh.edu.ru/sub

81 | xoTaHreHc ioct/51/10/
YHUCJIOBOTO S
aprymeHTa
ApKcHHYC,

APKKOCHIYC H https://resh.edu.ru/sub

82 | apkranrenc ject/51/10/
YHCIIOBOTO
aprymeHTa



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

Apkcunyc,
ApPKKOCUHYC U

https://resh.edu.ru/sub

83 | apkranrenc !
YHCIIOBOLO Ject/51/10/
aprymeHra
Tpuronomerpuu
€CKasd
OKPYKHOCTbD,

g4 | Ompenenenue https://resh.edu.ru/sub
TPUTOHOMETpHYE Ject/51/10/

CKUX (QYHKIIUHA
YUCI0BOI'O
AprymMcHTa
Tpuronomerpuu
€CKasd
OKPYKHOCTB,

g5 | Ompenenenye https://resh.edu.ru/sub
TPUTOHOMETPHYC |eCt/51/10/

CKUX (QYHKIHMA
YHUCIIOBOTO
aprymMeHra

86 ?p?r%iiieemme https://resh.edu.ru/sub
CKre (GOpMYJIbI ect/51/10/

87 ?pi{r%iiieemme https://resh.edu.ru/sub
CKre (GOpMYJIbI ect/51/10/

88 %ﬁ%ﬁiﬁmme https://resh.edu.ru/sub
ckue hopMyJIbI ect/51/10/

89 ?pﬁ“%i};iimnqe https://resh.edu.ru/sub
ckue (popMyIIbI ect/51/10/

90 ?Qfﬁ;?j;ﬁ?;ﬁﬂ: https://resh.edu.ru/sub
CKHX BBIPKEHHI ect/51/10/

01 ?Qf;;?f;ﬁi;ﬁﬂ: https://resh.edu.ru/sub
CKHX BBIPAXKCHUU ect/51/10/

IT
peodpasonanie https://resh.edu.ru/sub
92 | TpUrOHOMETpUYE

CKMX BBIpQ)KCHUHN

lect/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

93

[IpeobpazoBanue
TPUTOHOMETPHUYE

https://resh.edu.ru/sub

CKHUX BBIPaKEHHIA ect/51/10/
94 fgﬁiﬁ;mme https://resh.edu.ru/sub
CKHX ypaBHEHUI ect/51/10/
P
95 T;izii;emme https://resh.edu.ru/sub
CKHX ypaBHCHUIA Ject/51/10/
P
96 T;;izii;emme https://resh.edu.ru/sub
CKHX YPaBHEHUI ect/51/10/
97 fgiiﬁ;emme https://resh.edu.ru/sub
CKHX yPaBHEHHUM ect/51/10/
P
98 $$zii;emnqe https://resh.edu.ru/sub
CKHX YPaBHEHUI ect/51/10/
99 fgii?{i;emme https://resh.edu.ru/sub
CKHX ypaBHEHHUI ect/51/10/
10 fgﬁiﬁ;mm https://resh.edu.ru/sub
0 | crmx ypaBHEHHI ect/51/10/
KonTposbsHas
pabora:
10 ezgfemHOMeTqu https://resh.edu.ru/sub
L — ect/51/10/
TPUT'OHOMCTPHUYC
CKHE ypaBHEHUs"
ITocnenoBarenbH
OCTH, CIIOCOOBI
10 iiﬁgiBaTeﬂbH https://resh.edu.ru/sub
2 oereit. Meton ect/51/10/
MaTeMaTH4YCCKOU
WHIYKIUU
MOHOTOHHBIC U
10 Eﬁiﬁﬁ;;:f;; https://resh.edu.ru/sub
3 | oem. Uctopus ect/51/10/
dHaJIn3a



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

OECKOHEYHO

MaJbIxX
10 | Apudmernuecka https://resh.edu.ru/sub
4 | s mporpeccus Ject/51/10/
10 | ['eomerprueckas https://resh.edu.ru/sub
5 | mporpeccus Ject/51/10/
beckoneuHo
10 | yObIBaroras https://resh.edu.ru/sub
6 | reoMeTpuvecKas lect/51/10/
nporpeccus
Cymma
10 Sgﬁg}gfﬂi% https://resh.edu.ru/sub
! re€OMETPUYECKON Ject/51/10/
IIPOrpeccun
JIuHeHbIN 1
AKCIIOHECHIIMAIILH
10 | wr1if poct. Yucno https://resh.edu.ru/sub
8 | e. ®opmyna Ject/51/10/
CJIOYHBIX
MPOLICHTOB
JInHeHbIN 1
AKCIIOHEHIIMAIILH
10 | wr1if poct. Yucno https://resh.edu.ru/sub
9 | e. ®opmyna lect/51/10/
CJIOYHBIX
MIPOLICHTOB
Hcnonp3oBanue
MIPOTPECCUU IS
11 | pemenus https://resh.edu.ru/sub
0 | peanbHBIX 337124 Ject/51/10/
MPUKIIATHOTO
xXapaxkrepa
KontposbHas
11 }?a&m' https://resh.edu.ru/sub
1 [Tocnenosaresns oct/51/10/
HOCTH U JeCUo L/ 20/
nporpeccun’
11 E;EEEE’;ZH;G https://resh.edu.ru/sub
2 cholicTRA Ject/51/10/
11 | Touka pa3pbiBa. https://resh.edu.ru/sub
3 | ACUMIITOTHI lect/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

rpaukoB

byHKIUH
CsoiicTBa
11 | pyskmumi https://resh.edu.ru/sub
4 | HeTIpepHIBHBIX HA Ject/51/10/
OTpE3Ke
CBoiicTBa
11 | byHKIMH https://resh.edu.ru/sub
5 | HEeNpepbIBHBIX HA Ject/51/10/
OTpEe3Ke
Meton
11 | mHTEpBAJIOB JIJIs https://resh.edu.ru/sub
6 | pemreHus ject/51/10/
HEPaBEHCTB
Meton
11 | mHTEpBAJIOB IS https://resh.edu.ru/sub
7 | peureHus lect/51/10/
HEPABEHCTB
Meton
11 | uHTEpBAJIOB JIJIs https://resh.edu.ru/sub
8 | peureHus lect/51/10/
HEPaBEHCTB
[IpumeHenne
11 EIZEEZI;ILBHHX https://resh.edu.ru/sub
9 A ect/51/10/
pelieHus 3a1a4
[IpumeHenne
12 IC;Z?;ZE;BHHX https://resh.edu.ru/sub
0 A — ect/51/10/
pernieHus 3a1a4
IT
12 H;g;:;ngepaﬂ https://resh.edu.ru/sub
1 F—— [ect/51/10/
Onpenenenue,
12 | reoMeTpHUYCCKUI https://resh.edu.ru/sub
2 | CMBICI lect/51/10/
MIPOU3BOIHOU
Onpenenenue,
12 | busnueckuid https://resh.edu.ru/sub
3 | cMmblck lect/51/10/
MIPOU3BOIHOU



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

YpaBHeHue

12 | kacaTeJbHOH K https://resh.edu.ru/sub
4 | rpaduky Ject/51/10/
byHKITUH
YpaBHeHue
12 | KacaTeJbHOM K https://resh.edu.ru/sub
5 | rpaduky Ject/51/10/
byHKIUH
12 51%?\41131;3;:;?; https://resh.edu.ru/sub
6 byHKImi [ect/51/10/
12 gjpeﬁdef;;ﬁ;i https://resh.edu.ru/sub
7 by lect/51/10/
[TponzBoaHas
CYMMBI,
12 | mpowusBeneHWUs, https://resh.edu.ru/sub
8 | YacTHOro u lect/51/10/
KOMITIO3UIINHN
byHKIMMA
[IpousBoHas
CYMMEI,
12 | mpowusBeneHwUs, https://resh.edu.ru/sub
9 YaCTHOTO U lect/51/10/
KOMITIO3UIINHN
byHKIMA
[Tpon3BoaHas
CYMMEI,
13 | mpowusBeneHwMsl, https://resh.edu.ru/sub
0 YaCTHOTO U [ect/51/10/
KOMIIO3UIINHN
byHKIMMA
K
13 p;g:fﬁnwaﬂ https://resh.edu.ru/sub
1 "TTpoussoaHas” ect/51/10/
[ToBTOpEHHE,
13 ggggﬁ‘zﬁ:;um https://resh.edu.ru/sub
2 S ect/51/10/
"YpaBHenus"
13 HosTopenue, https://resh.edu.ru/sub
3 | obobmenume, ject/51/10/
cucreMarTui3alimsi J—
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https://resh.edu.ru/subject/51/10/

3HAHUM:

"(DYHKHI/II/I"
13 KHOTI?TFI?(]?;:HM 1 1 https://resh.edu.ru/sub
4 paboTa Ject/51/10/

14

13 KOT:I);;;;;IHM 1 1 https://resh.edu.ru/sub

5 pabora Ject/51/10/
[ToBTOpEHME,

13 | 00obmenue, 1 https://resh.edu.ru/sub

6 | cucremaruzaius lect/51/10/
3HAHUHN

OBIIEE

KOJIMYECTBO

YACOB IIO 136 10 0

ITPOIT'PAMME
11 xnacc

No | Hammenosanme KoJsnuecTBo yacoB DJIeKTPOHHBIE

,/ PAasAeIoBH Bee | Komtpoan | IMpakruue | (wndponnie)

g | TeMm ¢ upre cKHe oOpa3zoBaTeJibHbIE
NporpaMmMbl ro padoThbI padoThI pecypcsl
HUccnenoBanue

1 GyHKIHH C 29 https://resh.edu.ru/subje
TTOMOIIIBIO ct/51/11/
MPOU3BOIHOMN

) [TepBooOpazHast 12 https://resh.edu.ru/subje
U WHTETpal ct/51/11/

I'paduku
TPUTOHOMETPHUY

3 | ecKuX (GyHKIIHA. 14 https://resh.edu.ru/subje
Tpuronomerpuu ct/51/11/
€CKHe
HEpPaBEHCTBA
Hppanmonaibx
bIC,

4 | TOKa3aTesbHbIE o4 https://resh.edu.ru/subje
u ct/51/11/
JorapuMuveck
1€ HEPABEHCTBA



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/11/
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https://resh.edu.ru/subject/51/11/
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5 KomrnekcHbie 10 1 https://resh.edu.ru/subje
yucia ct/51/11/
6 HatypanbHbie 1 10 1 https://resh.edu.ru/subje
LIEJIBIE YHCIIa ct/51/11/
CucreMsl
palMOHAIBHBIX,
MppalOHATbHBI
7 X 12 1 https://resh.edu.ru/subje
ITOKA3aTeIbHBIX ct/51/11/
U
JorapupmMuIecK
UX YpaBHEHUU
3amaum ¢ https://resh.edu.ru/subje
8 napameTpaMu 16 1 ct/51/11/
[ToBTOpEHME,
9 000011eHHE, 16 5 https://resh.edu.ru/subje
CUCTEMATU3ALM ct/51/11/
sl 3HAaHUH
OBILIEE
KOJIMYECTBO
YACOB IIO 136 10 0
ITPOTPAMME

®EJIEPAJIBHASL PABOYAS TIIPOIT'PAMMA YUYEBHOI'O KYPCA
«I'EOMETPUS»
IMMOSCHUTEJBHAS 3AITUCKA
['eomeTpus sBIIIETCS OHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHETrO 00IIIEro
oOpa3oBaHus, TaK Kak oOecrneurBaeT BO3MOXHOCTbh HW3YyUYCHHS JUCHUUIUIUH
€CTCCTBCHHOHAYYHOH HAMPAaBIICHHOCTH W TIPEIMETOB TYMAaHHUTAPHOTO IIMKIIA.
[TockonbpKy TOTHYECKOE MBIIIJICHUE, POPMUPYEMOE TIPH U3YUECHUN 00yUarOIIIMMHUCS
MOHSTUHHBIX OCHOB TE€OMETPHUH, MPHU J0KA3aTeIIbCTBE TEOPEM U TOCTPOCHUH
IIETTOYKH JIOTHYECKUX YTBEPIKICHHM MPHU PEIISHNN TEOMETPUICCKUX 3a71a4, YMEHUE
BBIJIBUTaTh W ONPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO WCIONB3YIOTCS TIPH
pEIIeHNH 3a7]a4 €CTeCTBEHHO-HAYYHOTO IUKJIA, B YACTHOCTH (PU3NUYECKHX 3a]1ad.
[{ens ocBOeHUS MpOTpaMMbl yaeOHOTO Kypca «I eomeTpus» Ha yriiyOJI€éHHOM

3


https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
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https://resh.edu.ru/subject/51/11/
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YPOBHE - pa3BUTHE UHIUBUAYAIbHBIX CIOCOOHOCTEN 00YyUarOIMXCs IPU U3yUYEHUU
reOMEeTpUM, KaK COCTaBISIONIEH mpeamMeTHOM oOjactu «Marematuka W
nH(pOpMaTHKa» Yyepe3 00ecneueHrne BO3MOXKHOCTH MPUOOPETEHUS ¥ UCTIOIb30BaHUS
0oJjee TIIyOOKUX TEOMETPUUYECKUX 3HAHUHN U EHCTBUH, CICIIM(PUUHBIX TE€OMETPHUH,
¥ HEOOXOUMBIX JIJISl YCIIEUTHOTO MPO(EeCCUOHANIBHOTO 00pa30BaHusl, CBI3aHHOTO C
HCIIOJIb30BAHUEM MAaTEMATHKH.

[IpuopuTeTHBIMM 3a7jauaMy Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpOBHE,
PaCHIMPSIONIMMU U YCUIIMBAIOIIUMHU Kypc 0a30BOr0 YPOBHS, SBJIFOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YAaCTH MUPOBOW KYJbTYpbI U
(opMupOBaHKE OCO3HAHUS B3AUMOCBS3H TECOMETPUH C OKPYKAIOIIIM MHPOM;

(opMupOBaHHE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (UIYpax Kak o
BAKHEUIIMX MAaTEeMaTHYECKUX MOJENSIX, MO3BOJISIIONIMX ONUCHIBATH M HM3y4daTb
pa3HbIE SBJICHUS OKPY’KAOIIET0 MUPA, 3HAHUE MOHATUIHOIO arlapaTa o pasaeiy
«CrepeoMeTpusi» yueOHOT0 Kypca FreOMETPHH;

(¢opMupoBaHHe  yMEHHUS  BJIAJETh ~ OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'Yypax M HUX OCHOBHBIMU CBOMCTBAaMH, 3HaHHE TEOPEM,
GopMyn M yMeHUE MX HPHUMEHATb, YMEHHUs JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CTIOCOOBI PEIICHUS 3a/1a4;

(opMHpOBaHKE YMEHUS PACIIO3HABATh HA YEPTEXKAX, MOJIEISAX U B PEATbHOM
MUpPE MHOTOIPAHHMKM M Te€jJa BpaUICHUS, KOHCTPYUPOBATH T'€OMETPUUYECKHE
MOJIETH;

(opMupoBaHHE NMOHMMAaHUS BO3MOYKHOCTH aKCHMOMAaTHYECKOI'O MOCTPOEHUS
MaTeMaTUYeCKUX TEOpHi, POopMUpOBaAaHME MOHMUMAHUS POJU AKCHOMATHUKH MpPH
MIPOBEJICHUN PACCYXKIACHUN;

(opMHpOBaHME YMEHUS BIIAJIETh METOJAAMM J0KA3aTEIbCTB M aJITOPUTMOB
pelIeHus, YMEHHsI UX TPUMEHSTh, IPOBOAUTH JI0KA3aTEIbHBIE PACCYKICHUS B XO/I€
pelieHusl  CTepeOMETPUYECKMX  3adad M 3aJad  C  [PaAKTHYECKUM
coaepxxanueM,DenepanbHas padouast nporpamma | Matemartuka. 10-11 kmaccer
(yroyOnéuuslii  ypoBeHsb) (OpMHUpPOBaHHME TMPEACTABICHUS O HEOOXOIUMOCTU
JI0Ka3aTeIbCTB MpPU  OOOCHOBAaHUM MAaT€MaTUYECKUX YTBEPXKICHUM U POJH
AKCHOMAaTHKH B IIPOBEJIEHUU JEAYKTHUBHBIX PACCYXICHUM;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEJUIEKTYaJIbHBIX W TBOPYECKUX
CITOCOOHOCTEM 00YyUaroIIMXCs, MO3HABATEIbHOW aKTUBHOCTH, UCCJIEIOBATEIILCKUX
YMEHUH, KpUTUYHOCTU MBIILIEHUS, UHTEpPECa K U3YUEHUIO TEOMETPUU;

(dopmupoBanre (yHKIHMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOM T€OMETPHUU:
YMEHHsI pacro3HaBaTh MPOSBICHHUS TE€OMETPUYECKHX MOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEaJbHBIX )KM3HEHHBIX CUTYyallUSX W NPH U3YyYEHUU APYTHUX
y4eOHBIX MPEAMETOB, TPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJEIIMPOBAHUSL PEABHBIX CUTYyallMil, WCCIEAOBAHUS IMOCTPOCHHBIX MOJENEH,
MHTEPIPETALNU TOJTYYSHHBIX PE3yJIbTaTOB.

OCHOBHBIMU COZEpKATEIbHBIMU JIMHUAMU Y4eOHOro kypca «I'eomerpus» B
10-11 «xmaccax sBusitorcsa: «lIpsiMple M TUIOCKOCTH B MHPOCTPAHCTBEM,
«MHororpannukn», «Tema  Bpamenus», «BekTtopsl ©  KOOpAUHATBI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe B ®PI'OC COO TpeboBaHHE «yMETh OIEPUPOBATH
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MOHSATUSIMUY, PEJIEBAHTHBIX TEOMETPUH Ha YITy0aéHHOM ypoBHe oOydenus B 10-11
KJlaccaX, OTHOCHUTCS KO BCEM COJEpKAaTeIbHBIM JIMHUSAM Y4YeOHOTO Kypca, a
dopMupoBaHHE JIOTUYECKUX YMEHUH  pacmpefensercsi He TOJbKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U 10 rogaM o0ydyenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yJbTaTaM ocBoeHusi denepanbHOl padoueit
MPOrpaMMBbl, paclpefesiEHHBIM IO TrojaM OOydYeHHUs, CTPYKTYPHUPOBAHO TaKHM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMITMAIBHBIM BOIIPOCAM O0yYaroluecs
oOpamaJiucb ~ HEOJTHOKPATHO. ITO  TMO3BOJSET OpPraHU30BaTh  OBJAJICHUE
r€OMETPUYECKUMHU MOHATUSIMU U HABBIKAMHU TOCIIEA0BATENILHO U MOCTYNATENbHO, C
COOJII0/IEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX NPEICTaBICHUNA 00YyJaromMXCsl, PaCIIUpss U Yriryossis
e€, 00pa3ys NPOYHbIE MHOXKECTBEHHBIE CBSI3H.

[lepexon Kk U3y4eHHIO TEOMETPUHU Ha YTIITyOJIEHHOM YPOBHE TIO3BOJISIET:

co3gaTh  ycloBud A addepeHnuanuu  00y4deHus, IOCTPOEHUs
UHAMBUYAJIbHBIX 00pa3oBaTeNbHBIX IPOrpaMM, OOECHeuuTh YIIIyOJEHHOE
M3YyYEeHHE TEOMETPHUH KaK COCTABJISIONIeH yaeOHOTo nmpeamera «MareMaTukay;

MOJTOTOBUTh OOYYAIONIMXCA K TMPOJOJDKCHUIO HW3YUYEHHS MATEMaTHKU C
yu€ToM BbIOOpa Oyayuiel mpodeccun, olOecrneunBas MPEEMCTBEHHOCTh MEXTY
0o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOro kypca «l'eomeTpusi» Ha YriyOJI€HHOM YPOBHE
orBoxutcs 204 gaca: B 10 kimacce - 102 gaca (3 waca B Hegenmo), B 11 kmacce - 102
yaca (3 Jyaca B HEJIEIIO).

COAEP KXAHUE OBYUYEHUA
10 KJIACC
IIpsiMbIe U JIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHATHS ~ cTepeoMeTpur. Touka, TpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATUYECKOM TIOCTPOCHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnosioxkeHne npsMbIX B TPOCTPAHCTBE:MIEPECEKUECH,
napajuielibHble W CKpenuBaromuyecss mnpsMbele. [IpU3Haku  CKpemyBaromnxcs
npsMbiX. [lapannenbHOCTh NPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: MapaJICIIbHbIE
MPSAMBIE B IPOCTPAHCTBE, NAPAJIIEIBHOCTD TPEX MPSAMBIX, TAPAILIEITBHOCTD NPSIMOU
u iockoctu. [lapamiensHoe U IEHTpATbHOE MPOSKTUPOBAHUE, N300paKCHHE
¢uryp. OCHOBHBIE CBOMCTBA MapajlIeTLHOTO MpoeKTHpoBaHus. M3o0paxeHue
buryp B mapaJieIbHOM MPOCKITUU. YTIBI C COHANPABICHHBIMUA CTOPOHAMHU, YTOJI
MEXAY NPSIMBIMH B ITPOCTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEN: NTapalljieIbHbIE
IUIOCKOCTH, CBOKCTBA MapaJUIeIIbHBIX IJTIOCKOCTEM. IIpocreiimme
OPOCTPAHCTBEHHbIE  (QUIypbl HAa IUJIOCKOCTU: TETpadJp, Mapauieienume],
MMOCTPOCHUE CEUCHUU.

[leprieHINKYNISAPHOCTh NPSAMOM U IUIOCKOCTH: NEPNEHAUKYISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSIMBIE MAPAJJIEIABHBIE W MEPHECHIUKYISIPHBIE K IJIOCKOCTH,
NpU3HAK NEPHEHAUKYISIPHOCTU TMPAMOM M IUIOCKOCTH, TeopeMa O MpsSMOu
NEPHEHINKYJIAPHON IJIOCKOCTH. OpTtoroHansHOE MIPOEKTUPOBAHUE.
[lepneHauKySp ¥ HAKIOHHBIE: PACCTOSTHUE OT TOYKH J0 MJIIOCKOCTH, PACCTOSIHUE



OT MPSIMOIA J10 MIIOCKOCTH, MPOEKIKs (PUTYphI Ha MIIOCKOCTh. [lepreHuKy s pHOCTh
IJIOCKOCTEW M3HAK NEPHNEHIUKYJSIPHOCTU [BYX IUIOCKOCTeW. TeopemMa o TpEX
MIEPIEHANKYIISIPAX.

Yrisl B OIPOCTPAHCTBE: Yroa MEXKAY NPSIMOM M IUIOCKOCTBIO, JIBYTPAaHHBIN
yIoJI, JUHEWHBIN YrOoJl ABYTPAHHOTO yrya. TpEXTpaHHBIM U MHOTOTPAHHBIC YIJIBI.
CBoiiCTBA IUIOCKUX YIJIOB MHOTOTPaHHOTO yriia. CBOKCTBA IJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTIO yria. TeopeMbl KOCMHYCOB M CUHYCOB ISl TPEXTPAHHOTO YIJIA.
MHOrorpaHHMKH

Buapel MHOrOrpaHHuMKOB, pa3BEpPTKa MHororpaHHuka. [Ipumsma: n-yronpHas
MpU3Ma, OpsiMasi ¥ HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJIHASA MOBEPXHOCTh MPU3MBI.
[Tapamienenunes, NpsAMOYTOJIBHBIN apaJIJIEJIENMIIE U €T0 cBolicTBa. Kparyaiinue
OyTH Ha INOBEPXHOCTM MHOTOrpaHHuka. Teopema Ounepa. lIpocTtpaHcTBeHHas
teopema [Tudaropa. [lupamuga: n-yronpHas nupamMuia, IpaBUIbHAS U yCEUEHHAS
nupamuabl. CBoiicTBa pébep M OOKOBBIX TIpaHEd MPaBWIBHON IHUPaMUJBL.
[IpaBuiibHBIE MHOTOTPAaHHUKH: NpaBUJIbHAS NpU3Ma W MpaBUIbHAA MHPAMUIA,
paBUJIbHAs
TPEyrojibHas NUpaMHAa M TpaBWIbHBIA TeTpasap, KyO. IlpencraBienue o
MIPAaBWJIBHBIX MHOTOTPAHHHUKAX: OKTA3IP, NOAEKadAP U UKOCAIP.

Briuncienre 351eMEHTOB MHOTOTPAHHHMKOB: péOpa, AuaroHaliu, VIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH M TMOJHOW MOBEPXHOCTU MPSAMON MPHU3MBI,
IJI0ILAb OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOid mpu3Mbl. [ nomansb
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPaBUIBHOM NUPAMHUABI, TEOpeMa O
IUIOIIANA YCEYEHHON TUPAMHUIBI.

CuMmMeTpuss B NPOCTPAHCTBE.  ODJIEMEHTBl CUMMETPUM  MPABUIIBHBIX
MHOTOI'paHHUKOB. CUMMETpHS B IPAaBUIILHOM MHOTOT'PAHHUKE: CUMMETPUS
napajulelienunesa, CUMMETPUsl NPABWIBHBIX MPU3M, CUMMETPUS ITPABUIBHOU
nUpamMupbl.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, [JIMHA HEHYJEBOTO
BEKTOpPA, BEKTOpPHl KOJUIMHEAPHBIE, COHAIPABICHHBIE W MPOTHUBOMOJIOKHO
HANpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIYATAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBoicTBa ClI0KEHUST BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA Ha YHCIIO.
IlonaTe KOMIUIaHApHBIE BEKTOpHI. IIpM3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
IIpaBuno mapamnenenunena. Teopema O pasjloKEHUHM BEKTOpa 1O TPEM
HEKOMIUIAaHApHbIM  BekTopam. lIpsaMoyronpHass  cucrema  KOOpAMHAT B
npoctpaHcTBe. KoopanHatel BekTopa. CBsi3b MEXIy KOOpAMHATAMU BEKTOpa H
KOOpAMHATAMHA TOYEK. YTOJN MeEXay BekropaMu. CKalIsIpHOE NPOU3BEIICHHE
BEKTOPOB.

11 KJIACC
TeJsa BpaleHust

IloHATHA: UMIMHIOPUYECKAs NOBEPXHOCTb, KOHWYECKAas ITOBEPXHOCTD,
chepuueckas MOBEPXHOCTb, OOpa3ymoIllMe TMOBEpXHOCTEW. Tena BpalleHus:
HWIMHIP, KOHYC, YCeUEHHBIN KOHYC, cepa, map. Bzanmuoe pacnonoxenue cepbl
U TUIOCKOCTH, KacaTellbHas IMJIOCKOCTh K cepe. M300paxkenne Ten BpalleHus: Ha
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riockoctu. Pa3zBéprka nunuHapa u konyca. CummeTpusi cepsbl u mapa.

O6béM. OcHoBHble cBoMcTBa 00BEMOB Ten. Teopema 006 00bEME
MPSMOYTOJIBHOTO Tapayienenunena u ciaeactBus u3 He€. OO0bEM mpsMoil u
HAKJIOHHON TPU3MBI, HWIHHJpA, MUpaMUabl U KoHyca. O0bEM Imapa U I1apoBOro
CErMEHTa.

KoMmOuHanuu Ten BpallleHus W MHOTOTrpaHHUKOB. IIpu3Mma, BhucaHHas B
HWIMHIpP, ONHCaHHAas oOKojo IwimMHapa. llepeceuenne cdepsl U mapa c
mwiockocTeio. Kacanme mapa u chepsl miockocTsio. [loHsSTHE MHOTOrpaHHHKA,
OMHCAaHHOTO OKOJO cdepbl, cdepbl, BNUCAHHOWM B MHOTOTPAHHUK WJIA TEIO
BpalICHUSI.

[Tnomans MOBEpXHOCTH HWIMHIpPA, KOHYCA, IJomanas chepbl U e€ JacTeil.
[lonobue B mpoctpanctBe. OTHOIIEHHWE OOBEMOB, IUIOMIAAEH MOBEPXHOCTEH
nogoOHbIX Quryp. IlpeobpasoBanue momobusi, romorerus. Pemienue 3amau Ha
IUIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPAILICHUS: CEUCHUS LIMIIMHAPA
(mapanienbHO W TNEPIEeHIUKYJISIPHO OCH), CEYEHUs KOHyca (MapajiebHOe
OCHOBAHMIO U MPOXOJSIIEE Yepe3 BEPIIMHY), CEUCHHS [Iapa, METOAbl TOCTPOECHUS
CEUYEHMII: METOJ CJEIOB, METOJ BHYTPEHHEr0 MPOEKTHUPOBAHUS, METOJ| IEepeHoca
CEKYIIEHN TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BexkTops! B npoctpancTBe. Onepannu HajJ BEKTopaMu. BEeKTopHOE yMHOXEHUE
BEKTOpOB. (CBOHCTBAa BEKTOPHOTO yMHOXeHUs. [IpsMoyronpHas cucrema
KOOpAMHAT B mpocTtpaHcTBe. KoopawHaTel BekTopa. PasnoxkeHue BekTOpa IO
6a3ucy. KoopanHaTHO-BEKTOPHBIN METOJI IPU PELICHUU T€OMETPUUECKUX 3aau.
J/{BMKEHUS B IPOCTPAHCTBE

JIBmxkenus: mpoctpanctBa. OToOpakeHus. J[BukeHUsT U PaBEHCTBO (UTYp.
OO6mue cBoicTBa JBW)XKEHUN. Buabl JBWXEHUN: TapauiebHBIA TEPEeHOC,
LHEHTpajbHas CHUMMETPUS, 3€pKaJbHasi CUMMETpHUS, MOBOPOT BOKPYT MPSIMOIA.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.

NHNPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 knacca oOydaromuiics HayqUTCs:

CBOOOJIHO ONEPUPOBATH OCHOBHBIMU MOHSITUSIMU CTEPEOMETPHUU MPHU PELLICHUU
3a/1a4y ¥ NPOBEJICHUN MAaTEMAaTUYECKUX PACCYKACHUM;

MPUMEHSITh aKCUOMBI CTEPEOMETPUM U CJCACTBUSI U3 HUX MPHU PEIICHUU
r€OMETPUYECKUX 3a/1a4;

KJIACCU(UITUPOBATh B3aWMHOE PACIIOJIOKCHHE TMPSMBIX B TPOCTPAHCTBE,
IJIOCKOCTEW B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

CBOOOJTHO OMIEPUPOBATH TOHATUSIMU, CBI3aHHBIMHU C yTJIaMU B IPOCTPAHCTBE:
MEK]1y TPSIMBIMU B POCTPAHCTBE, MEXKAY MPSAMOU U ILIOCKOCTHIO;

CBOOO/HO OTIEPUPOBATH MOHITUSMHU, CBI3AaHHBIMU C MHOTOTPAaHHUKAMU;

CBOOOZHO paclo3HaBaTh OCHOBHBIE BHJbl MHOIOTPAaHHUKOB (IIpU3Ma,
nupamMuaa, NpsIMOYTroJIbHbIN Napaliiesnenunen, Kyo);

KJIaCCU(UITUPOBATH MHOTOTPaHHUKH, BEIOWpast OCHOBaHUS JUISE
KJ1accu(UKaIuu;

CBOOOAHO  OMEepUpOBaTh  MOHSATHSMH,  CBS3aHHBIMMU C  CEUEHUEM



MHOT'OI'PaHHHUKOB IJIOCKOCTHIO;

BBIIIOJIHATH MMAPAJUIEIbHOE, LICHTPAJIbHOE U OPTOrOHAIIBHOE POEKTHPOBAHUE
(uryp Ha IIOCKOCTb, BHIIOJHATH N300pakeHUs1 (PUTYp HA MIIOCKOCTH;

CTPOUTh CEYEHUS MHOTOIPAaHHUKOB pa3JIMYHBIMH METOJAMH, BBINOJIHATH
(BBIHOCHBIE) IIOCKME YEPTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y;

BBIYMCIIATH TUIOLIAJAN MOBEPXHOCTE MHOTOIPaHHHUKOB (TIpH3Ma, MUpamMuia),
Tr€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYJT;

CBOOOHO OTMEPUPOBATH MOHATHUSIMHU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh
U IUJIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CUMMETPHUH (DUTYPBI;

CBOOOJHO OIEpUPOBAaTh MOHATHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJMHATaM B IIPOCTPAHCTBE;

BBITIOJIHSTH JACUCTBUS HAJl BEKTOPaMH;

pemiath 3aaud  Ha JOKA3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOUIEHUH W
HaXOX/JIEHUE TEOMETPUYECKHX BEJIMYMH, TNPUMEHSS HW3BECTHBIE METONbI IPHU
pELIEHNN MaTEMaTUYECKUX 3a/1a4 MMOBBIIIEHHOTO U BHICOKOTO YPOBHS CJI0KHOCTH;

MPUMEHATh  NPOCTEHIIME MPOrpaMMHBIE  CpPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 33/1aY;

U3BJIEKaTh, MpeoOpa3oBbIBaTh W HHTEPIPETUPOBATh HH(POPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax U
PHUCYHKaXx;

OPUMEHSATH MOJYyYEHHbIE 3HAaHUS HA MTPAKTUKE: CPAaBHUBATh U aHAIM3UPOBATH
peanbHbIe CUTYALMH, TPUMEHSATH U3yUYE€HHbIE MOHATHS B IPOLIECCE TTOUCKA PELICHUS
MaTeMaTU4ecK CQHOPMYIUPOBAHHOM MPOOJEMBI, MOJEIUPOBATH peEaJbHbIC
CUTyallUM Ha S3bIKE€ TE€OMETPUM, HCCIENI0BATh IOCTPOEHHBIE MOJEIU C
MCIIOJIb30BAaHUEM F€OMETPUUYECKHX MOHSATUH U TEOpEM, ammapara ajareOphbl, pemarhb
MPaKTUYECKUE 33/1a4H, CBA3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEITUYHH;

MMETh TMpEACTaBiICHUS 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUHU KakK
COCTaBHOM yacTu (hyHAaAMEHTa pa3BUTHUS TEXHOJIOTUH.

K koniry 11 knacca o0yyaronuiics Hay4YuTCs:

CBOOOJHO OMNEPHUPOBATh TMOHATHUSIMH, CBA3aHHBIMU C IHJIMHIPUYECKOM,
KOHUYECKOHN U CheprueCcKOi MOBEPXHOCTAMHU, OOBIACHITH CIIOCOOBI MOITYYESHUS;

ONEpUPOBATh MOHATHUAMM, CBA3aHHBIMHU C TEJIAMH BPAIICHUS: LIMJIUHIPOM,
KOHyCcOM, c(pepoii u mapowm;

pacrno3HaBaTh Teja BpalleHus (HUIMHIp, KOHYC, cdepa 1 1map) U 0ObICHATD
CHOCOOBI MOJTYYEHHS TEJ BPALLECHUS;

KJ1acCU(UIIMPOBATH B3AUMHOE PACIIOIO0KEHUE C(HEPhI U MIIOCKOCTH;

BBIYUCIISITh BETMYUHBI 3JIEMEHTOB MHOTOTPaHHUKOB U TEJ BpallleHuUs, 00bEMBI
Y IJTOILAIN IOBEPXHOCTE MHOTOI'PAHHUKOB U T€J BPALLIEHUS, FTEOMETPUYECKUX TEJ
C IpUMeHEeHHEM (HOPMYIT;

CBOOOJHO OMEpPUPOBATH MOHSATUSIMHU, CBSA3AHHBIMH C KOMOHMHALIUSAMH TEJ
BpallleHUs] U MHOTOIPAaHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIN B c(pepy U ONMMCAHHBIN
0Ko0J10 chepsl, cpepa, BIIMCaHHAs B MHOTOTPAHHUK WUJIM TEJIO BPAILICHHUS;

BBIYUCTISTh COOTHOIICHUS MEXKIY IUIOIAISIMHU MOBEPXHOCTEH U 00BEMaMU
ITOJJOOHBIX TEII;



U300pakaTh U3ydaembie GUTYPHI, BBITOIHATH (BBIHOCHBIE) TIOCKUE YEPTEXKH
M3 PUCYHKOB TMPOCTBHIX OOBEMHBIX (UTYpP: BUJA CBEpPXy, COOKY, CHU3Y, CTPOWTH
CEUYCHMUS TEJI BPAILLICHUS,

W3BJICKaTh, WHTEPNPETUPOBATH M TPEOOpPa3oBBIBaTh HHPOPMAIHIO O
POCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKAaX;

CBOOOJTHO OTIEPUPOBATH MTOHSATHUEM BEKTOP B TPOCTPAHCTBE;

BBITIOJIHATH OINEpallMK HaJl BEKTOPAMHU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JEKAPTOBOM CUCTEME KOOPJIMHAT;

pemaTh reOMETpUYECKUE 3aJa4l Ha BBIYHMCIICHUE YTIJIOB MEXAY MPSIMBIMU U
IJIOCKOCTSIMHM, BBIYMCJIICHHE PACCTOSIHHM OT TOYKHM JIO IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHECHUE BEKTOPHO-KOOPIMHATHOTO METO/IA MPU PEIICHUY;

CBOOOJHO OMNEpUPOBATh MOHSITUSAMH, CBA3AHHBIMU C JIBUKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKECHHUI;

BBINIOJHATh M300paXEHUsST MHOTOIPAaHHUKOM U TeJl BpAIllEHUS MpHU
napajieIbHOM NEPEHOCE, IEHTPAIbHOM CUMMETPUH, 3€PKAIbHONM CUMMETPHUH, MIPU
IOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHusl moj00us;

CTPOUTHh CE€UCHHUSI MHOTOTPAHHUKOB WM TEJI BPALUCHUS: CCUCHUS LUIMHIpA
(mapanienbHO W NEPIEeHIUKYJISIPHO OCH), CEYEHUs KOoHyca (MapajieIbHOe
OCHOBAHHUIO U TIPOXOJSIIEE Yepe3 BEPIINHY), CCUCHUS 11apa;

WCIIOJIB30BaTh METOAbl TMOCTPOEHUS CEUYEHUM: METOJ CIEN0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYLIEN INIOCKOCTH;

JIOKa3bIBaTh FTEOMETPUUECKUE YTBEPKICHUS;

MIPUMEHSTh TEOMETPUUECKUE (PAKThI JJIs1 PEIICHUS] CTEPEOMETPUUECKUX 3a/1ad,
MPEANOJIaraloIINX HECKOIBKO IIaroB PEIICHHUS], €CJIN YCIOBUS MPUMEHEHUS 3aJaHbI
B SIBHOU U HESBHOU (opme;

peuare 3aJayd  Ha JOKa3aTebCTBO MATEMAaTUYECKUX OTHOLICHUWA U
HAXOXJICHUE TEOMETPUUECKUX BEJIUYNH,;

MPUMEHATh TPOTPaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHUCTEMBI TIPU PELICHUU CTEPEOMETPUUYECKUX 3314,

IPUMEHSITh TTOJTyUYCHHbIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATh, AHATM3UPOBATH U
OIICHUBATh pEalbHbIC CHUTYyallud, MPUMEHITh HW3YUYCHHBIC TIOHSTHS, TEOPEMBI,
CBOMCTBAa B TIpoOIleCCE TMOWCKAa pEIIeHUsS MaTeMaTU4ecKu CchOpMYyIUpPOBAHHOM
MpOOJIEMBI, MOACIIMPOBATH PEAILHBIE CUTYAIIMH Ha S3BIKE TEOMETPHUH, UCCIIEIOBATh
IIOCTPOCHHBIE MOJIEJIM C HMCIIOJb30BAHUEM TIE€OMETPUYECKUX IOHITUUA U TEOPEM,
anmapara aiareOphl, pemaTh MPAKTHYECKUE 3a/Ja4d, CBS3aHHBIC C HAXO0XKICHHEM
r€OMETPUYECKHUX BEJINYHUH,;

MMETh TIPEJCTaBIEHUs OO0 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU Kak
COCTaBHOMOO OCHOBHBIX JTalax pa3BUTUS TEOMETPUU KaK COCTAaBHOM YacTH
dbyHIaMEHTa pa3BUTUS TEXHOJIOTH

TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC
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4 Tena BparnieHus
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OEJIEPAJIBHAA PABOYAS TIIPOIPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIINCKA

VY4ebnblii Kypc «BepoITHOCTb U CTATUCTUKA» YTIIYOJIEHHOTO YPOBHS SIBIISIETCA
IPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca YIiIyOJIEHHOTO
YpOBHS Ha YPOBHE CpeHEro 001Iero oopa3oBanus. Y4eOHbIN Kypc IpeaIHa3HaueH
st GOpMUPOBAHUS Y OOYYAIOIIUXCS CTATUCTUYECKOW KYJIbTYPhl M TOHUMAHHUS
pOJIM TEOPUH BEPOSITHOCTEW KaK MAaTEMaTHYECKOTO MHCTPYMEHTA IS MU3Y4ECHHS
CIIy4alHbIX COOBITUHM, BEIUYUH U MpoleccoB. [Ipu u3ydeHuun Kypca oOoraiaroTcs
OpPEICTaBICHUA OOYYaIOIIUXCS O METOJaxX HCCIEIOBaHUSI M3MEHYHMBOIO MUDA,
pa3BUBaeTCsd MOHUMAHUE 3HAYUMOCTH MU OOIIHOCTHM MaTeMaTHYECKUX METOJOB
NO3HAHUSA KAK HEOTHEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS.

ConepxxaHue y4yeOHOro Kypca HalpaBlI€HO Ha 3aKpeIUICHHE 3HaHUU,
HOJyYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUN O CIy4YallHBIX BEJIMYMHAX W B3aUMOCBS3AX MEXKIY
HUMH Ha BaXHBIX NPUMEPAX, CIOKETbl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOILIETO
mupa. B pesynbrare y o0yyaronmxcs A0KHO C¢(pOpMHUPOBATHCS MPEICTABICHUE O
HanOoJiee ynoTpeOUTENbHBIX U 00X MAaTEMATUYECKUX MOJENSIX, UCIIOJIb3YEMbIX
JUI ONIMCAHUS aHTPOIIOMETPUUECKHX U IeMOTpauueCKUX BEIMYNH, TOTPEUTHOCTEN
B Pa3jIM4HbIC POJIa U3MEPEHUSX, ITIUTEIBHOCTH 0€30TKa3HOM pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUU U MPOIIECCOB B O0IIECTBE. Y YCOHBIIM
Kypc siBIsieTcsi 0a30i i1 OCBOEHHUSI BEPOATHOCTHO-CTATUCTUYECKUX METOJIOB,
HEO0OXOJAMMBIX CHEUATUCTaM HE TOJIbKO MH)KEHEPHBIX CELMAIIbHOCTEN, HO TaKKe
COLIMAJIbHBIX U MCUXOJIOTMYECKHX, TOCKOIbKY COBPEMEHHBIE O0IIECTBEHHBIE HAYKU
B 3HAQUMUTEJIbHOM MeEpe UCIHOJIb3YIOT anmnapar aHajiu3a OOJbIIMX JIaHHBIX.
[lenTpanbHyl0 4YacTh Yy4eOHOTrO Kypca 3aHUMaeT OOCYKJICHHE 3aKoHa OOJbIIHNX
qucesl - (PYHIAMEHTAJIBHOTO 3aKOHa MPUPOJbI, HUMEIOUIET0 MaTeMaTUYECKYIO
dbopmanuzaIuio.

B cooTBeTcTBUM € yKa3aHHBIMHM IEJISIMH B CTPYKType YydeOHOTO Kypca
«BeposTHOCTh M CTAaTUCTUKa» Ha YIIyOJIEHHOM YpOBHE BBIJCIIEHB OCHOBHBIC
conepxkatenbabie TUHUHN: «CiydaiiHble COOBITHS M BEPOSITHOCTHY» U «CiydaitHbie
BEJIMYMHBI U 3aKOH OOJIBILIUX YHUCEI.

[ToMUMO OCHOBHBIX JIMHUWA B Y4YEOHBIH KypC BKJIFOUEHBI AJIIEMEHTBl TEOPUU
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE [JIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaga JaHHOTO Y4eOHOTO Kypca M CMEXHBIX MaTeMaTHYECKUX YUeOHBIX
KypCOB.

Copepxanne muHnK «Ciay4ailHble COOBITHS U BEPOSTHOCTUY» CIYKUT OCHOBOU
uist GOpPMHUPOBAHUS TPEJCTABICHUN O pPACIPENEICHUN BEPOSITHOCTEH MEXIy



3HAYCHUAMU CﬂyqaﬁHBIX BCJIIMYHH. Ba}KHYIO 4acTh B OTOM CO,Z[Gp}KaTeJIBHOﬁ JIMHHUUN
3aHUMACT H3YYCHHUC TCOMCTPHYCCKOIO H OMHOMHUAIBLHOTO pacnpeneneHI/Iﬁ u
3HAKOMCTBO C HMX HCIIPCPBLIBHBIMU dHAJIOTaMHM - IMOKA3aTCIIbHBIM W HOPMAaJIbHbBIM
paciipCcaCICHIAMM.

Templ, CBSI3aHHBIE C HENPEPBIBHBIMU  CIyYalHBIMH BEJIMYMHAMH H
pacrnpeesIeHUus MU, aKLIEHTUPYIOT BHUMaHHE OOy4yarolUuXCsi Ha ONMCAaHUU H
W3YYECHUU CITyYalHBIX SBICHUN C MOMOIIBIO HEMPEPBIBHBIX (yHKIHH. OCHOBHOE
BHUMAHHE YAEIAETCA 0KA3aTENbHOMY U HOPMAJIBHOMY PaCIIPEACICHUSM.

B yueOHOM Kypce mpeaycMaTpUBaeTCsl 03HAKOMUTEIBHOE HU3YYEHHE CBS3H
MEKJy CIy4YalHbIMM BEIMYMHAMH W OINHCAHUE OTOM CBA3M C IOMOUIBIO
KO3(pPUIUMEHTa KOPPEISLUHM U €ro BbIOOPOYHOIO aHajora. OTU DJIEMEHTHI
COJZIEPKAaHMS Pa3BUBAIOT TEMY «JluarpamMmbl pacCEMBaHUA», U3YUYEHHYIO HA YPOBHE
OCHOBHOT'0 0011IeT0 00pa30BaHusl, 1 BO MHOI'OM OIUPAIOTCS HA CBEAEHUS U3 KypCOB
ayreOpbl U TEOMETPUH.

Emé omuH o2meMeHT  coAepskaHWsA, KOTOpBIM  IpejaraeTcs  Ha
O3HAKOMUTEIBHOM YypPOBHE - IIOCIEAOBATEIBHOCTh CIyYalHBIX HE3aBUCUMBIX
COOBITUH, HACTYNAIOIINUX B €AUHUILY BpeMeHU. O3HAKOMIIEHHE C paclpeesieHuEM
BEPOSITHOCTEM KOJIMYECTBA TAaKMX COOBITUA HOCUT pPa3BUBAIOLIMN XapakTep U
ABIIIETCS aKTyaJbHBIM JUIsI OyQylIIMX aOUTYypUEHTOB, MOCTYMAIOIINX HA yueOHbIE
CHEUUATbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMM HayKaMH, TIICUXOJOTUEH U
YIPAaBJICHUEM.

Ha u3yuenue yuebHoro kypca «BeposTHOCTb U CTATUCTUKA» HA YTIyOJIEeHHOM
ypoBHe otBoauTcsa 68 yacos: B 10 kiacce - 34 vaca (1 gac B Heneno), B 11 kimacce -
34 gaca (1 gac B Henemio).

COIEPKAHUE OBYYEHUA
10 KJIACC

I'pad, cBs3ubiif Tpad, myTH B rpade: nukibl U 1enu. CteneHsb (BaJICHTHOCTH)
BepiuHbL. ['padsl Ha mmockocth. [epeBbs.

Crny4aitHble KCIIEpUMEHTHI (OTBITHI) U CIy4alHbIe COOBITHSA. DJIEMEHTapHbIC
coObITUsl (MCX0/bl). BeposTHOCTH CIydailHOTO COOBITHA. BIU30CTh YacTOTHI U
BEpOSITHOCTU COOBITHH. CydaifHbIE OIBITHI C PABHOBO3MOKHBIMHU dJIEMEHTAPHBIMU
COOBITHUSIMH.

Omneparu HaJ COOBITUSIMU: TIEPECEUCHUE, 00bETUHEHNE, IPOTHUBOTIONOKHbBIE
coObrTus. Jluarpammer Ditnepa. @opmyiia CI0KEHHS] BEPOSATHOCTEH.

YcnoBHass BEPOATHOCThb. Y MHOXEHHE BEPOSATHOCTEW. JlepeBO CiydalHOTrO
skcriepumenTa. Gopmyna nosHoM BeposTHOCTH. Popmyna baiteca. HezaBucumele
COOBITHSI.

buHapHbI ciydailHblid ONBIT (MCHBITAHKE), ycleX U Heynada. HezaBucumbie
ucnbiTanus. Cepus HE3aBUCUMBIX UCIIBITAaHUM 710 niepBoro ycnexa. [lepectanoBku

4



u ¢akropuan. Yucno coueranuir. TpeyronbuHuk Ilackans. dopmyna OuHOMA
HeroTtona.

Cepus He3aBUCUMBIX UcnibITanui bepHyin. CiydaliHbli BEIOOP U3 KOHEUHON
COBOKYITHOCTH.

CnyuaiiHass  BenuuuHa.  Pacnpenenenue  BepoAtHocTed.  [{marpamma
pacupenenenus. Onepanuu Haj CllydallHBIMU BeJIMYMHAMU. buHapHas ciayvyaiHas
BenuuuHa. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMHATIBHOE.

11 KJIACC

CoBMeCTHOE pachpenelieHue JBYX CIy4YaWHbIX Benu4yuH. He3aBucumblie
CIIyYailHbIC BEJIUYUHBI.

MatemaTuueckoe OXHJAaHUE CIyyallHOW BEJIMYMHBL (pacmpelesieHus).
[Ipumepsl NMpUMEHEHHUS MaTEMaTHYECKOro OXKUAAHUS (CTpaxoBaHUE, JIOTEpes).
MareMatrnyeckoe OXXuJaHue OWHApHOW CiIy4yallHON BEJIMYMHBI. MaTteMaThuuecKkoe
OXXUJAHWE CYMMBbl CIIy4dalHBIX BEJIMYMH. MareMaTuyeckoe  OKHUIaHue
F€OMETPUYECKOT0 U OMHOMHAIBHOTO PacpeICICHUIA.

Jlucnepcuss W CTaHAAPTHOE  OTKJIOHECHHE  CIIYYaWHOW  BEJIMYUHBI
(pactipenenenust). Jlucnepcus OMHApHON CIydaifHOW BeJIMYMHBI. MaTeMaTuieckoe
0’KMJIaHUE TIPOU3BEICHHS U JUCIIEPCHS CYMMbI HE3aBUCUMBIX CIIyYalHbBIX BEJIUYHH.
Jucriepcuss W CTaHAAPTHOE OTKJIOHEHHWE OMHOMHUAJIBHOIO pacHpeleICHHUs.
Jucriepcus U CTaHAAPTHOE OTKIIOHEHUE N'€OMETPUYECKOr0 PACIIPENEIICHMUS.

HepasenctBo UebniméBa. Teopema UeOwimera. Teopema bepHynnu. 3akon
OonmpImx  uyucen.  BpIOOpouHBIA  MeTOJ ~— uccienoBaHuil.  BeibopouHbie
XapakTepuCcTUKU. OLIEHUBAaHUE BEPOSITHOCTH COOBITHS MO BHIOOPOYHBIM JTaHHBIM.
[IpoBepka NpoCTENIINX TUIIOTES3 C MIOMOIIBIO U3YYEHHBIX PACIIPEICIICHUN.

HenpepriBuble cnydaiinple BenuuuHbl. [Ipumepsl. DyHKIMS IUIOTHOCTH
BEPOSATHOCTU pacnpenesieHus. PaBHOMepHoOe paclpeneneHue M ero CBOMCTBA.
3aiauu, NpUBOISIINE K [TOKA3aTEIbHOMY pacipeleieHu0. 3aaaqn, IPUBOISAIINE K
HOPMaJIbHOMY pacrpeeneHuro. OyHKIMA IJIOTHOCTH BEPOSTHOCTHU
MOKAa3aTeIbHOIO pachpeaeseHus, GyHKUNs MIIOTHOCTH BEPOATHOCTH HOPMAILHOTO
pacnpeaeneHus. OyHKIUSA INIOTHOCTU U CBOWCTBA HOPMAJIBHOI'O PACIIPEAEIICHHUS.

[locnenoBarenbHOCTh  OAMHOYHBIX ~ HE3aBUCHUMBIX  COOBITHM.  3agauu,
NpUBOIAIIME K pacnipeneneHuto [lyaccona.

KoBapuanus naByx ciaydaiiHbIX BenuuwH. KoadduuueHT IuHeWHON
koppessiuu.  CoBMeCTHbIE — HAOMIOJEHUS  JBYX BENUYMH. BbIOOpOUHBIiA
Kod(ppunueHT Koppenauuu. Paznuune Mexay JTUHEHWHOW CBS3BI0O M MPUYMHHO-
CJIEACTBEHHOU CBA3bI0. JIMHEHHAs perpeccusi, METOI HAMMEHBIINX KBAJAPAaTOB.

HPEIMETHBIE PE3YJIBTATDHI

K xoniry 10 kiaacca oOydaromuics HayduTcs:



CBOOOJHO OMEPUPOBATh MOHATUSMU: Tpad, MIOCKUN rpad, CBA3HBIN rpad,
nyTb B rpade, 1enb, UK, JEePEeBO, CTENEHb BEPIIUHBI, JIEPEBO CIy4ailHOro
AKCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATh MOHATHSAMU: CIYYalWHBIM HSKCHEPUMEHT (OIbIT),
Cily4yailHoe COOBITHE, PJIEMEHTApPHOE ClydyailHOe COObITHE (IJIEMEHTAPHBIN HCXO.)
CIIy4allHOTO  OMbITa, HAXOJWUTh BEPOATHOCTH COOBITUH B  ONBITaX C
PABHOBO3MOHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaxXOAUTh U (GOPMYIHUPOBATH COOBITHS: MEpeceUeHUue, OOBEIUHEHUE HaHHBIX
COOBITUH, COOBITHE, MPOTHUBOIOJIOXHOE ITAaHHOMY, HCIOIb30BaTh JAHATPAMMBI
Diinepa, KOOPJAUHATHYIO MPSAMYIO JJIs PEIIeHUs 3a/1ad, MOJb30BaThCs (opMyioi
CJIOKEHUSI BEPOSITHOCTEN JIJIs1 BEPOATHOCTEHN ABYX U TPEX CIy4YallHBIX COOBITUH;

OIEpUPOBATh MOHATHSAMMU: YCIOBHASI BEPOSITHOCTh, YMHOKEHHE BEPOSTHOCTEH,
HE3aBUCHUMBbIE  COOBITHS, JEpPEBO  CIy4alHOTO JKCHEPUMEHTa, HaXOAWUThb
BEPOSATHOCTU COOBITUU C TIOMOINBIO TMpaBUjIa YMHOXKEHHUs, JIepeBa CIy4alHOTrO
OTbITa, HCIOJIb30BaTh (OPMyINly MOJHOW BepoATHOCTH, (opmyny baiieca mnpu
pelieHuu 3ajad, ONpeAessaTh HE3aBUCUMOCTh COOBITUH 10 ¢dopMmylie U IO
OpraHU3alMH CIy4alHOI'O SKCIIEPUMEHTA;

OPUMEHATh W3y4YCHHbIE KOMOMHATOpHBIE (OPMYJBl ISl NEPEYUCICHUS
AJIEMEHTOB MHOXECTB, 3JEMEHTApPHBIX COOBITHI CIYyYalHOTO OIbITa, PEIICHHS
3a/1a4 110 TEOPUH BEPOSTHOCTEM;

CBOOOJHO  ONEPUPOBATH MMOHATUSAMU: OWHAPHBIA  CIy4YalWHBIA  OMBIT
(ucnpiTaHKE), ycleX W Hey/naya, HE3aBUCUMbBIE WCIBITAHUS, CEpHsl MCIBITAHUM,
HaXOJUTb BEPOATHOCTH COOBITHIA: B CEpUU UCTIBITAHUH J10 IEPBOTO yCIeXa, B CEPUU
UCIIBITaHUI bepHyJUIH, B OBITE, CBI3AHHOM CO CIIy4ailHBIM BIOOPOM M3 KOHEYHOU
COBOKYITHOCTH;

CBOOOJHO OINEpUPOBATh MOHATHSMU: CIydailHas BEJIMYMHA, pacIpe/iesieHue
BEPOSITHOCTEW, JuarpamMma pachpejacsieHusi, OuHapHas ciydyaiHas BeJIUYUHA,
reoMeTpuyeckoe, OMHOMHAIILHOE paclpeiesieHue.

K koniry 11 kiacca oOyyaromuiics Hay4duTCs:

ONEPUPOBATH TOHATUSIMH: COBMECTHOE PACHPENECICHHUE JBYX CIIyYaWHBIX
BEJIMYMH, MUCIOJb30BaTh TAOJMIy COBMECTHOTO PACTIPEICICHUS ABYX CIYYalHBIX
BEJIMYMH ISl BBIJCIICHUS PACIpECNICHUsT KaXJ0W BEJIUYMHBI, OINPEACIICHUS
HE3aBUCHUMOCTH CITy4alHbBIX BEJIMYUH;

CBOOOJHO OMEPUPOBATH MOHITHEM MATEMAaTHUYECKOTO OKHUJAHUS CIIydalHOU
BEJIMYMHBI (pacnpeaesieHus), TPUMEHITh CBOMCTBA MAaTeMaTUYECKOTO OKHIAHUS
MIpU pEIICHUU 3a71a4, BBIYHCIATh MaTEeMAaTUUECKOE OKHUJIaHWEe OMHOMHAIIBHOTO U
r€OMETPUYECKOTO paCIpeIeTICHU;

CBOOOJHO OTEPUPOBATH MOHATHUSIMH: IUCTIEPCHs], CTAHAAPTHOE OTKIOHCHHE
CIIly4YalHOM BEJIMYMHBI, NPUMEHSATh CBOMCTBA JUCIEPCUU CIIYYAMHOW BEJIIMYUHBI
(pactipeniesienust) IpU PEIICHUH 3aJlay, BBIYUCISITH JTUCHEPCUI0 M CTaHIApPTHOE



OTKJIOHEHUE T€OMETPUYECKOTO U ONHOMUAIBHOTO PaCIpEICIICHU;

BBIUUCIISITH BBIOOPOYHBIE XapaKTEPUCTUKU IO JAHHON BBIOOPKE M OILIEHUBATh
XapaKTEPUCTHUKU TEHEPAJbHOM COBOKYNHOCTH JAHHBIX 10 BbIOOPOYHBIM
xapakTepucTukaM. OIEHMBAaTh BEPOSITHOCTU COOBITHI U IPOBEPATH MPOCTEUILNE
CTaTUCTUYECKUE TUIIOTE3BI, NI0JIb3YSACHh U3YYEHHBIMU PACIIPEACICHUAMHA

TeMaTuueckoe MIIAHKPOBaAHUE
10 xnace

KosaunyecTBOo 9acoB JIeKTPOHHbIE
(uudposbie)
o0pa3oBaTesibH
ble pecypchl
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