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Hacrosimmas pabouast mporpamma mno npeamery «Martemaruka» s 10-11 kiaccoB cocras-
JIEHa B COOTBETCTBHMHM ¢ TpeOoBaHUAMU DeepaabHOro rocyJapCTBEHHOI0 00pa30BaTeNbHOIO CTaH-
napta ocHoBHOrO obmero oopazoBanus (PI'OC COQ), aBTopckux mporpamm no anredpe U Hada-
JaM MaTeMaTH4eCKOro aHaliM3a Ha YriyOJIEHHOM ypOBHE Ha OCHOBE aBTOPCKOM mporpamMmel C.M.
Hukonbckoro, M.IL. Iloranosa u fip , mo reoMeTpu Ha OCHOBE aBTOpcKoi nporpammel JI.C. Atana-
CsiHA U IIp.

B 10-11 kmaccax Oyner u3yyarbcs Ha yriyOJIEHHOM ypOBHE MpeaMeT «MareMaTHKa, KOTO-
pBIN BKITFOUAET B ce0sl M3yUYCHUE ABYX JUCIUILINH «AJIreOpa U Havajsa MaTeMaTHISCKOTO aHATU3ay
(4 gaca B Henenmo) U «l'eomeTpus» (2 yaca B Heaen0). Beero konmmuecTBo 4acoB MO MaTeMaTHKE
(asireOpa ¥ Havajla MaTeMAaTHYECKOr0 aHaIW3a, T€OMETPHUS) MPU MPOAOKUTEIHPHOCTH YUEOHOTO
rona 34 venenu coctanisieT — 408 yacoB (anreOpa W Havajga MaTeMaTHYECKOTO aHanu3a — 272 Jaca,
reomeTpus — 136 gacos).

Ilpeomem
1-i1 Bapuant Koauuecmeo uacos
10 xnacc 11 xnacc
I'eomerpust 68 68
Anrebpa u Havana
MaTEeMaTHYECKOTO 136 136
aHaJM3a

ObpaszoeamenvHble MeXHOI02UU:
e HMHPOPMAIMOHHO-KOMMYHUKALIMOHHBIE;
e TEXHOJIOTUSI MOAYJIBHOTO 00y4eHUs;
e 3JI0pOBBE COEperaroime;

e JCIIOJIB30BaHUS B O6y‘~I€HI/II/I HUI'POBBIX METOJIOB: POJICBLIX, JCJIOBBIX U APYTHUX BUAOB 06y-
Yaromux rrp,

° HpO6J’ICMHO-HOHCKOBHﬁ MECTOA,

[Ipu3HaHO, YTO OCHOBHBIMU TE€XHOJIOTHSIMHU Pa3BUBAIOIIET0 00YUEHHUS ABIISIOTCS MPOOIEMHO — I10-
HCKOBasl, UCCIIEI0BATEIbCKas TEXHOIOTUU. FIMEHHO OHU MO3BOJISIOT CO3/1aTh TAaKOe 00pa3oBaTelb-
HO€ MPOCTPAHCTBO, B KOTOPOM YUEHUK SIBIISIETCS CYOBEKTOM Ipoliecca o0yueHus. [Ipumenenue
3THX TEXHOJIOTUH 00eCcTIeunBaETCsl CTPOIUM COOJIIOJIEHUEM TaKOTO JUIAKTHUECKOro MPUHIINIA, KaK
IIPUHIUII CUCTEMAaTUYHOCTH U ITOCJIEI0BATEIBHOCTH U3JI0KEHUS MaTepHaa.

Dopmul opeanuzayuu yuedHo20 npoyecca: NHINBUAYAIbHbIE, TPYIIIOBbIE, MHAUBUYaJIbHO-
TpyNNoBbIe, PpOHTATBHEIE.

Ha ypokax ucnons3yrorcs Takue GopMbl 3aHITHI Kak:
e  TIPAKTUYECKUE 3aHSTHUS;
e TPEHUHT;
e  KOHCYJIbTAalIMS;

e JICKIIHA.



Dopmul KOHmMPONA: TEKyIUi 1 UTOroBbIi. [IpoBoaUTCS B (hopMe KOHTPOJIBHBIX pabOT, paccyu-
TaHHBIX Ha 40 MUHYT, a uTOroBast Ha 90 MUHYT, TECTOB U CAMOCTOATEIbHBIX paboT Ha 15 — 20 Mu-
HYT ¢ TuddepeHIMPOBAaHHBIM OlIeHUBaHHE. TeKyIHii KOHTPOJIb MPOBOAUTCS C LENBIO TPOBEPKH
YCBOEHUS M3Y4aeMOT0 U MPOBEPSIEMOI0 IPOrPaMMHOI0 MaTepUalla; CONEPKAHNUE ONPEACIIAIOTCA
YUUTEJIEM C yYETOM CTEIIEHH CJI0KHOCTH M3Y4aeMOIo MaTepuaia, a Takke ocoOeHHocTel o0yJato-
muxcs kiacca. IToroBele KOHTPOJIbHBIE paOOTHI IPOBOASTCS:

e MOCJE U3y4YeHHs] HauOoJiee 3HAUUMbIX TeM IIPOrPaMMBI,
e B KOHIIE yUeOHOU YETBEPTH,
e B KOHIIE [TOJIYTO/IUS.
OcHogHble munvl yueOHbIX 3AHAMUINL:
e  YPOK M3y4YEeHHs HOBOTO Y4eOHOTO MaTepuaia;
e YPOK 3aKpEIuIeHUs U MPUMEHEHUS 3HAHU;
e ypOK 0000IIaIONIEro MOBTOPEHUS U CUCTEMATU3AIIMK 3HAHUH;
e  YPOK KOHTPOJISI 3HAHUW U YMEHUM.

OCHOBHBIM THITOM YpOKa ABJIACTCA KOM6HHHpOBaHHBIﬁ.

W3ydyenne MareMaTUKU B CTapIIeH MIKOJE HA MPOPHIBHOM YpPOBHE HANpPaBIEHO HA JIOCTHXKEHHUE
CJIETYIOIIUX
HeJIei:

e (hopMHpPOBaAHUE TIPEACTABICHUI 00 MIEAX U METOJaX MATEeMAaTHKH; O MaTEMaTHUKE Kak
YHUBEPCAIBHOM SI3bIKE HAYKH, CPEACTBE MOJAEIMPOBAHUS SIBJIICHUN U ITPOLIECCOB;

® OBJIa/IeHHE YCTHBIM M MUCHbMEHHBIM MaTEMaTHYECKUM S3bIKOM, MAaTEMAaTUYECKUMU 3HAHU-
SIMH ¥ YMEHUSMHU, HEOOXOTUMBIMH JIJISl U3YYEHUS IHIKOJIBHBIX €CTECTBEHHO-HAYYHBIX JHCHUIUIMH,
JUTS TIPOJIOJIKEHUST 00pa30BaHMs M OCBOCHMS H30PaHHOMU CIIEIIMAaTbHOCTH HA COBPEMEHHOM YPOBHE;

® pa3BUTHE JIOTUYECKOTO MBILIUICHHS, aJTOPUTMUYECKON KYJIBTYpbl, IMPOCTPAHCTBEHHOTO
BOOOpa)KEHUsI, Pa3BUTHE MATEMATUYECKOTO MBIIUICHUS U UHTYMIIMHU, TBOPYECKUX CIIOCOOHOCTEM
Ha ypoBHE, HEOOXOAMMOM JTsl IPOAOJIKEHUSI 00pa30BaHUS M ISl CAMOCTOSITEIILHON e TEhHO-
CTH B 00JIaCTH MaTeMaTUKH U €€ MPUIOKEHUH B Oyayieil mpodeccuoHanbHOU AeSITENbHOCTH;

® BOCIIUTAHME CPEACTBAMU MAaTEMAaTUKH KYJIbTYPhI JIMYHOCTH: 3HAKOMCTBO C MUCTOPHEU pa3-
BUTHUA MaTEMAaTUKU, 3BOJ'IIOIII/ICI>1 MAaTEeMAaTHUYCCKUX I/II[CfI, IIOHUMAHHUEC 3HAYUMOCTHU MaTEMAaTHUKN dJIA
OO0IIIECTBEHHOTO TIporpecca.

3agaun:

® COBEPIIICHCTBOBAHUE TIPOBENICHHS JTOKA3aTEIbHBIX PACCYKICHHM, JIOTHYECKOro 00OCHOBa-
HHUA BBIBOAOB, MCIIOJB30BAHUA PA3JIMYHBIX SA3BIKOB MATCMATUKWU OJId HWIUIFOCTpallvM, UHTCPIIPETA-
[IUU, apTYMEHTAINH U JOKa3aTelIbCTBA;

e pereHre MIMPOKOTo Kilacca 3a7ad U3 Pa3InIHbIX PaselioB Kypca, pPa3BUTHE TIOMCKOBOU U
TBOp‘ICCKOI\/’I ACATCIIBHOCTH IIPpHU PCIICHUU 3a1a4 MOBEIIIEHHON CIIOKHOCTU U HETUIIOBEIX 3aaa4,

® MUIAHUPOBAHUE U OCYILECTBICHHE AITOPUTMUYECKON JESATETbHOCTH: BBIIIOJHEHUS U CaMO-
CTOSATEIHHOTO COCTaBJICHUS aITOPUTMUYECKUX MPEANUCAHUA U MHCTPYKIMHA HAa MaTEeMaTHYECKOM
MaTrepuaie; UCIOIb30BaHNE CAMOCTOSTEILHOTO COCTaBICHUST (POPMYIT Ha OCHOBE 0OOOIICHUS YacT-
HBIX CJIy4aeB U Pe3yJabTaTOB IKCIIEPUMEHTA; BHIIOTHEHUE PACUETOB MPAKTUYECKOTO XapaKTepa;

® IOCTPOCHUE W HCCJICOBAaHUE MATEeMAaTHYCCKUX MOJEINEH JIJIsl ONMHMCAHUS W PEHICHUS TPH-
KJIaAHbIX 3aJa4, 3aJa4 U3 CMCXKHBIX JUCIUIIINH U peaﬂLHOﬁ KU3HU; IMTPOBEPKU U OLUCHKHU PE3YJIbTa-
TOB CBOEW pPa0OTHI, COOTHECEHUS UX C TIOCTABIICHHOW 3a/1a4yeid, C IMYHBIM KU3HEHHBIM OTBITOM;



® COBEPIIICHCTBOBAHUE CAMOCTOSITEILHONW PAa0OThI ¢ MCTOYHMKAMU HH(POPMALMHU, aHAIN3a,
00001IEeHHS U cHUCTEMaTH3aUH MOJIyYeHHONH HH(POPMAIUH, UHTETPUPOBAHNUS €€ B JINYHBIN OTIBIT.

® pa3BUTHE IPEACTABICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B OKpYXKa-
IOLLEM MHUpE.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O IPEJIJMETA «<MATEMATHUKA»

[Tporpamma Mmo3BoJIIET JOOMBATHCS CICIYIOIIUX PE3YJIbTATOB OCBOCHUS 00pa30BaTEILHOM IPO-

rpaMMBbl OCHOBHOTO 00111eT0 00pa3oBaHus:

JInuHOCTHBIE Pe3yJabTaThI:

® yYMCHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIM B YCTHOW M MUCBMEHHOH (opMe, TOHHU-
MaTh CMBIC IOCTAaBJICHHOW 3a/1a4yM, BBHICTPAMBATh apryMEHTAIMIO, MPHBOAUTH MPUMEPHI H
KOHTPIPUMEDHI,

® KPUTHYHOCTH MBIIUICHHS, YMEHHS PAaCIO3HABATh JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHUS,
OTIINYATh THIOTE3Y OT (PaKTa;

® TPEICTaBICHHE O MaTEMaTHYECKOW HAayKe Kak cepe YeloBEUYeCKON NesTeIbHOCTH, 00 Tamax
€¢ Pa3BUTHSI, O €€ 3HAUUMOCTH ISl Pa3BUTHSI IMBUIIU3ALINY;

® KPEaTHBHOCTh MbIILICHUS, HHUIMATHBA, HAXO{YMBOCTh, AKTUBHOCTD MPH PEIICHUH MaTeMaTH-
YECKUX 3a71a4;

® yMEHHE KOHTPOJMPOBATH MPOIECC U PE3yNIbTAT YUeOHON MaTeMaTHYeCKO JIeATEIIbHOCTH,;

® CIOCOOHOCTh K 3MOIMOHAIILHOMY BOCIPHUSTHIO MAaTEMaTHYECKUX OOBEKTOB, 3a]au, PEIICHUH,
paccy)IeHHit

MeranpeameTrHblie pe3yabTaThbl:

® yMEHHE BHJIETh MaTeMaTHUYECKYIO 3a/1ady B KOHTEKCTE MPOOJIEMHON CUTyallMM B JIPYTUX JAUC-
LUIUIMHAX, B OKPYKAIOLIEH KU3HH;

e yMEHHE HAXOIUTh B PA3IMYHBIX MCTOYHUKAX MH(OPMAINIO, HEOOXOIMMYIO JJIsi PEUICHUs Ma-
TEMaTUYEeCKHX MPOOJIeM, U IPECTABIATh €€ B MOHATHOW (OpPME; MPUHIUMATE PEIICHHE B YCIIO-
BUSX HEMOJHON M N30BITOYHOM, TOUHOW U BEPOSITHOCTHOW MH(POPMALINY;

® yMEHHE [OHMUMAaTh M HCIOJIb30BATh MaTeMaTUYECKHUE CPEJCTBA HArJsSAHOCTH (rpaduku, nua-
IpaMMBbl, TaOJIUIbI, CXEMBI U JIp.) U1 WUTIOCTPALK, HHTEPIIpETalluy, apryMEHTalluu;

® yMEHHE BBIJIBUTaTh TMIIOTE3bl IPU PEIICHUH YYEOHBIX 3a/1a4 U MOHMMAaTh HEOOXOAUMOCTh UX
IIPOBEPKHU;

® yMEHHE NPUMEHSATh UHAYKTUBHBIE U JIEAYKTUBHbBIE CIIOCOOBI PacCyKIE€HUMN, BUIETh Pa3InYHbIE
CTPATETHH PELICHUS 3a/1a4;

® [IOHMMAaHHUE CYLIHOCTH aJTOPUTMUYECKHUX IPEANHUCAHUA U yMEHHE JEUCTBOBATb B COOTBET-
CTBUH C IIPEMIOKEHHBIM AJITOPUTMOM;

® yMEHHE CaMOCTOSITEJIbHO CTaBUTh I€JIM, BBIOMpPAThb M CO34aBaTh AJTOPUTMBI JUIS PEILICHHS
y4eOHBIX MaTeMaTHYECKUX MpobIeMm;

e YMEHHE IUIAaHUPOBATH U OCYLIECTBIIATH JEATEIBHOCTh, HAIIPABICHHYIO HA PEIICHHE 3aJa4 UC-
CJIEZIOBATENILCKOTO XapaKTepa; * MepBOHAYAIbHBIC IIPEACTaBICHU 00 NESIX U O METOJlaX MaTe-
MaTHKH Kak 00 YHUBEpPCAJIbHOM SI3bIKE HaYKH M TEXHUKH, O CPEJICTBE MOACITUPOBAHUS SIBICHUI
U IIPOLIECCOB.

IIpeaMeTHBIE pe3yIbTAThI:

* IEPEXOAUTH OT OJHOM (OPMBI 3aMUCH YHUCEN K APYrod, IPEJCTABIATh AECATHUHYIO IpoOb B BUE

OOBIKHOBEHHOIH M OOBIKHOBEHHYIO — B BHJIE JIECATUYHOM, 3alUCHIBATh OOJBIINE U Majble YUCIIA C

HCIIOJIb30BAaHUEM LIEIIBIX CTEIEHEN JECATKH;

* BBIMIOJHATH apu(MeTHUECKHe ASHCTBHS C PAlMOHAIBHBIMH YHCIIaMH, CPAaBHUBATh PAallMOHAIbHbIE

U ICHCTBUTEIIbHBIE YHCIIA; HAXOAUTh B HECIOKHBIX CIIy4asX 3HaYEHUs CTEIIEHEW C LIeJIbIMU ITOKa3a-

TEJISIMU; HAXOAUTH 3HAYECHUS YUCIIOBBIX BBIPAKCHUN;



* OKPYIJIATD LIeJIbIe YHCIa U JeCATUYHbIE POo0H, HAXOIUTH MPHOIMKEHHS YHCET ¢ HEIOCTaTKOM U C
M30BITKOM, BBIITOJIHATh OLIEHKY YHCIIOBBIX BBIPAXKECHUH;

* T0JIB30BATHCS OCHOBHBIMH €IMHUIIAMU JUTMHBI, MAacChl, BDEMEHHU, CKOPOCTH, IUIOIAAH, 00beMa;
BbIpa)kaTh 00Jiee KpYIHbIE eMHULBI Yepe3 OoJiee MeIKUue U Hao0opoT;

* pemarb TEKCTOBBIC 3a/1a4y, BKIIIOYAs 3a/1a4¥, CBA3aHHBIE C OTHOLICHUEM U C IIPONOPLUUOHAIBHO-
CTBIO BEJIMYMH, APOOSIMU U IIpOLEeHTaMu. MIciob30BaTh NPHOOPETEHHbIE 3HAHUSA U YMEHMSI B IIpaK-
TUYECKOU JEATEIbHOCTH U ITIOBCEIHEBHOW KU3HU JUIA:

* pEUICHMsI HECJOKHBIX NPAKTUYECKMX PACUETHBIX 3aJad, B TOM YHUCJIE C HUCIIOJIB30BAHUEM IIPU
HEO0XOIMMOCTH CIIPABOYHBIX MAaTEPHAIIOB, KaIbKYIISITOPa, KOMIIBIOTEPA;

* YCTHOM IPHUKHUJIKH U OLICHKU PE3y/bTaTa BBIUYMCICHUN; IPOBEPKH PE3yJIbTaTa BBIYUCICHUS C HUC-
IIOJIb30BAaHUEM Pa3JIMYHBIX IIPUEMOB;

* UHTEPIPETAlUU PE3y/IbTATOB PEIICHUS 3a4a4 ¢ y4€TOM OIPAaHUYCHMM, CBSA3aHHBIX C peaJlbHbIMU
CBOWCTBAaMH pPacCMaTPUBAEMBIX IPOLIECCOB U SIBJICHUM.

IIPOU3BOJUTH BBIYUCIICHUS C IEHCTBUTEIbHBIMU YACIAMH.

*BBIIIOJIHATH TOKJIECTBEHHbIE IPE0OpPa30BaHUS TPUTOHOMETPUUYECKUX BBIPAKEHUH, UCIIONB3Ys IIPU
HE00XOAMMOCTH CIIPaBOYHbIE MAaTepUaJIbl U IPOCTEHIINE BEIYMCIUTEIbHbIE YCTPONUCTBA.

spemaTh anredpanveckue, TPUTOHOMETPUIECKUE, TTOKa3aTeNbHbIC, JOTapu(MUIECKIE YpaBHEHHS
,HEpaBEHCTBA, CUCTEMBl YPABHEHUI U CUCTEMbI HEPAaBEHCTB.

*3HaTh OCHOBHBIE CBOMCTBA CTEIIEHHOH, MMOJKOPEHHOH, MMOKA3aTeIbHOH , JTOrapU(PMHUIECKON U TPH-
TOHOMETPUYECKUX (PYHKLUH U yMETh CTPOUTh UX IPaUKH.

HAXO/UTh MPOU3BOIHBIE (DYHKIIHHA, TIOJIB3YSCH MpaBuiIaMu 1udHepeHInpoOBaHUS

*[IOHUMAaTh MEXAHUYECKUIM U TEOMETPUUECKUN CMBICI IPOU3BOAHOM.

*IIPUMEHATH MTPOU3BOIHBIC ISl UCCIIEAOBAHUS (YHKIUN U MOCTPOCHHS X TPa(UKOB B HECIIOKHBIX
ClIy4dasix.

*IIPOU3BOJUTH BBIUUCIICHUS C IEUCTBUTEIILHBIMU YHCIAMHU.

*OnpeAenaTh 3HaueHHE (PYHKIUM MO 3HAYEHHUIO apryMEHTa IPH PA3IMYHBIX CIIOCO0aX 3alaHMs
byHKIUY;

*CTPOUTH IrpahuKy U3yYEHHBIX (QYHKLINH;

*ONHCHIBATh 1O TpapuKy U B MPOCTEUIINX CITydasix 1o (Gopmyse MOBEICHUE U CBOWCTBA (yHKIINH,
HaXOoAUTh 110 rpaduKy pyHKIUN HauOOIbIINE U HAUMEHbILNE 3HAUCHMS,

*BBIYMCIIATH IUIOUIA/IN C UCTIOIb30BAaHUEM IIEPBOOOPA3HOM;

*BBINIOJIHATh apu(MeTHUecKre ACHCTBUS, coueTasl yCTHbIE M MUCHbMEHHBIE MPUEMBI, IPUMEHEHHE
BBIYMCIIMTENIBHBIX YCTPONCTB; HAXOAUTh 3HAYECHUS KOPHS HAaTypaJlbHOM CTENEHH, CTEIIEHU C palno-
HaJIBHBIM IOKa3aTeseM, Jorapu@ma, UCronb3ys MPpU HEOOXOAUMOCTH BBIYMCIUTEIbHBIC YCTPOM-
CTBA; MOJIb30BATHCS OLIEHKOW U MMPUKHUJIKOW ITPU NPAKTUYECKUX pPacUeTax;

*[IPOBOIUTH TIO M3BECTHBHIM (OpMyJaM U TMpaBuWiIaM NpeoOpa3oBaHusi OYKBEHHBIX BBIPAXKEHUH,
BKJIIOYAIOIIUX CTENEHH, PaJUKaJIbl, Jorapu(pMbl 1 TPUTOHOMETPUUECKHE (PYHKLINN;

*BBIYHCIISTh 3HAYEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKEHHH, OCYIIECTBIISA HEOOXOUMBIE MO/ICTa-
HOBKH U TIpeoOpa3oBaHus;

*BBIYUCIIATH NPOU3BOAHBIE U MEPBOOOpa3HbIE AJIEMEHTAPHBIX (DYHKIUH, MCIONIB3Ys CIPaBOYHbBIE
MaTepHuabl;

*HMCCIIE/I0BATh B MPOCTEHIINX CilydasX (YHKIIMHM Ha MOHOTOHHOCTh, HAXOJUTh HAaHOOJIbIINE 3HAYE-
HUs pyHKUUH, CTPOUTH TpaMKU MHOTOWIEHOB U MPOCTEHIINX PAllMOHAIBHBIX (PYHKINN C UCIIOJIb-
30BaHMEM almapara MaTeMaTU4eCKOro aHaJIN3a;

*pelaTh panuoHalbHbIE, MOKa3aTeIbHbIe U JIOTapU(PMHUUYECKHE YpaBHEHHS U HEPaBEHCTBA, IPO-
CTEHIINE UPPALMOHAIbHBIE U TPUTOHOMETPUYECKUE YPABHEHMU S, UX CUCTEMBI.

*[IPOBOJUTH JI0KA3aTEIbCTBA, MOJYYaTh MPOCTEHUIINE CIEACTBUS W3 M3BECTHBIX WJIM PAHEE IONY-
YEHHBIX YTBEPXKICHMM, OLICHUBATh JIOTUYECKYIO ITPAaBUILHOCTh PACCYXKICHUMN, UCIIOJIB30BATh IIPU-
MeEpBI ISl WILTIOCTPALlMA U KOHTPIIPUMEDSHI ISl OITPOBEPKEHUS] YTBEPKACHUM;

* U3BJIEKaTh MH(POPMAIINIO, TIPEACTABICHHYIO B Ta0NIMIax, Ha JUarpaMmmax, rpadukax; coCcTaBisATh
Ta0JINLIBI, CTPOUTH AUArpaMMBbl U rpaduky;



* pemath KOMOMHATOPHBIE 33J]au MTyTEM CHCTEMAaTUYECKOro mepedopa BOSMOXKHBIX BAPHAHTOB H C
HCII0JIb30BAaHNEM IIPABHUJIA YMHOKCHHS;

* BBIYMCIIATh CPEJHUE 3HAUEHUS PE3YJIbTATOB U3MEPEHUI;

HaXOJUTh YacCTOTy COOBITHS, MCIIOJIb3Ysl COOCTBEHHBbIE HAOJIOIACHUS U TOTOBBIE CTAaTUCTUYECKHE
JTaHHbIE;

* HaXOAUTh BEPOSITHOCTHU CIyYaiHbIX COOBITHI B TPOCTEHIINX CITydasiX.

*3HATh OIpeiesieHus 1 (HOpMyJIbl COYeTaHUl U pa3MenieHnii, ouHoM HproToHa,

* QaHAJIM3UPOBATh PsI/ibl PEANBHBIX YMCIIOBBIX JAHHBIX, IPEJCTABICHHBIX B BUJE AUarpamm, rpadu-
KOB, TAOJIMIL;

* pemiath y4eOHbIE U IPAKTUYECKHE 3a/1a4ul, TpeOyIole cucTeMaTuYecKoro nepedopa BapuaHTOB;
* CpaBHUBATh IIAHCHI HACTYIJICHUS CIyYalHBIX COOBITHA, JUIsl OLIEHKA BEPOSATHOCTH CIY4ailiHOTO
COOBITHS B TPAKTUUYECKUX CUTYALUsAX, COTIOCTABICHUS MOJICNIN C peallbHON CUTYyalueH;

* IOHUMATh CTATUCTHYECKUE YTBEP)KICHHS;, IPUMEHATHB CTATHCTUYECKUX MCCIEIOBAHUIAX (OpPMY-
76l bepHyuM 1 3aKkoHa OONBIINX YHCEIL.

pelars NpoCThle 3aJaYd 110 BCEM H3YYEHHBIM TEMaM, BBINOJHSAS CTEPEOMETPUUYECKUM YEepTEeXK.
*OIUCHIBATH B3aUMHOE PACIIOJIOKEHHE MIPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.

*aHAIM3MPOBATH B TPOCTEHININX CIIydasx B3aMMHOE PACIIOJIOKEHHE OOBEKTOB B IMPOCTPAHCTBE;
*1300pakaTh OCHOBHbIE MHOTOYTOJIbHUKH; BBIIIOJIHATH YEPTEKH 110 YCIIOBUIO 33/1a4;

*CTPOUTH MPOCTEHIITNE CEUEHUS KyOa , IPU3MBbI, TUPAMU/IBI,

*pelaTh MJIaHUMETPUYECKUE U NPOCTEHIINE CTEPEOMETPUUECKHE 3a/la4l Ha HAXOKIEHUE IeOMET-
PUYECKUX BEJIUYUH (JIJIMH, YTJIOB, IJIOLIAAEH)

*HUCIIOJIb30BaTh IMPHU PEIIEHUM CTEPEOMETPUUYECKHUX 3ajlay IUIAHUMETpUUYECKUe (PAKThI U METOJbI;
*pacro3HaBaTh Ha YEPTEkKaX M MOJIEIAX MPOCTPAHCTBEHHBIE (HOPMBI;

*OIMCBIBATH B3aMMHOE PACIOJIOKEHUE INPSAMBIX U IIJIOCKOCTEH B NPOCTPAHCTBE, apIryMEHTHPOBATh
CBOM CYXKJIEHUSI 00 3TOM PACIIOJIOKEHUH;

*[IPOBOJIUTH JI0KAa3aTeJIbHbIE PACCY)KJCHHS B XOJI€ PEIIEHUs 3a/1a4; UCIOJIb30BaTh MPUOOPETEHHbIE
3HAHUA U YMEHUS B IPAKTUUECKOMN AESITEIbHOCTU U MIOBCEHEBHOM MKU3HU JJIS:

sucClIeOBaHus (MOJENUPOBAHMS) NMPAKTHUECKUX CHUTyalludi Ha OCHOBE H3y4YEHHBIX (GOpPMYN U
CBOHCTB Quryp;

*BBIYMCIICHUS IIJIOLAAEH IMOBEPXHOCTEW NMPOCTPAHCTBEHHBIX TEJ IIPU PEUICHUM NPAKTUYECKUX 3a-
Jla4, UCTOJb3Yysl PU HEOOXOJUMOCTH CIPAaBOYHUKH U BHIYMCIUTENIbHbBIE YCTPOICTBA.

O:xuaemble pe3yJbTaThl:

JlecTBUTEILHBIE YHCJIA.

Buinycknuk nayuumces:

- BBIMOJIHATh apu(MeTHYECKHE JeHCTBUS, COueTast yCTHbIE U MMCbMEHHbBIE IPHEMBI, TPUMEHEHHE
BBIYMCIIUTENIBHBIX YCTPOUCTB;

- HAaXOJUThb 3HAYEHMsI KOPHsS HATypaJbHOM CTENEeHM, IMOJb30BaThCs OLICHKOM M NPUKUIKOW IpH
MPAaKTUYECKUX pacueTax;

-IPUMEHATH TOHATHS, CBSI3aHHBIE C JEIMMOCTBIO IIENBIX YHCEN, NMPH PEeIIeHHUH MaTeMaTHYeCKHX
3ajad;

- HAXOJIUTh KOPHU MHOT'OYWJIECHOB C OJJHOW MEepEeMEHHOH, pacKiaAblBaTh MHOTOYJIEHbI HA MHOXKHTE-
T,

- IPOBOAMTH MTPEOOPa30BAHUS YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, BKIIOYAIOLINX CTETEHHU, PaIu-
KaJIbl;

- BBIYUCIATH 3HAYCHMS YHCIOBBIX M OYKBEHHBIX BBIpRKEHUI, OCYIIECTBIISAI HEOOXOIUMBIE IMOJI-
CTaHOBKH U IIPeoOpa30oBaHMUsL.

Boinycknuk nosyuum 603M0MCHOCHb HAYUUMBCA:



- IPUMCHSATb MCTOJ MaTeMaTHYECKOHU HUHAYKIHUU JJI TPOBCACHUSA paccync,ueHI/If/'I 1 A0Ka3aTcJIbCTB N
MIPH PELICHUH 3a71ay;

- NOHUMATb T'COMCTPHUUYCCKYIO HHTCPHIPCTALUIO HATYPAJIbHBIX, LCJIbIX, palliOHAJIbHBIX, ﬂeﬁCTBH-
TEJIBHBIX YHCEIL.

YucioBble GYHKIMN.

Buinycknuk nayuumcesn:

- BJIaJICTh TOHATHIMHU: 3aBUCUMOCTb BEJIMYMH, (DYHKIMSA, apTyMEHT U 3HaYeHHE (PYHKIUHU, 00JIACTh

oTpesieNieHUus 1 MHOXECTBO 3HadeHWH (DyHKUUHU, rpa@uK 3aBUCUMOCTH, rpadux (yHKIUH, HYIU

(GyHKINH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAaHHE HA YHCIOBOM IIPOMEKYTKE, YObIBaHHE Ha

YHCIIOBOM MPOMEXKYTKE, HanOoblllee ¥ HauMEHbIllee 3HaueHUuEe (QYHKIIMN Ha YUCIIOBOM MIPOMEXKYT-

Ke, mepuoanyeckas GyHKIUs, IEPUOJ, YSTHAS] U HedeTHass PYHKIMH;, U YMETh MPUMEHSTh 3TH TO-

HSATUS TIPU PELICHUU 3a/1a4;

- ONpeAenATh 3HaueHHe (PYHKIMH 10 3HAUYEHHUIO apryMEHTa IpPU Pa3JIMYHbIX CHoco0ax 3aJaHHs

byHKINH,

- CTPOUTH TpaUKU M3y4EeHHBIX (YHKIIUH, BBITIOIHATH IPEoOpa3oBaHus rpauKoB; OMHUCHIBATH 110

rpaduky u mo ¢opMyne MOBeJeHHE U CBOWCTBA (DYHKIMI; HAXOAUTh MO Trpaduky (YHKIUU

HanOoIbIIIee M HANMEHbIIIEEe 3HAYCHHUS;

Boinycknuk nonyuum 603M0MCHOCHIb HAYUUMbBCA:

- HAYYUTCS OTHCHIBATH C IOMOINBIO (YHKIIMH Pa3InYHbIe peaTbHbIC 3aBUCUMOCTH MEXIY BEJINYH-

HaMU ¥ UHTEPIPETUPOBATH UX rpaduky;

- U3BJIEKaTh MH(OpMaLMIO, IPEAICTABICHHYIO B Ta0JINIIaX, HAa AMarpaMMax, rpaukax.
Tpuronomerpuyeckue QyHKUMH.

Buinycknuk nayuumcsn:

- BIIQ/ICTh TOHATHSMH TPUTOHOMETPHUYECKUE (PYHKIUHU; CTPOUTH MX TPAQUKH M YMETh MPUMEHSThH
CBOWCTBA TPUTOHOMETPHUECKUX (DYHKIMI IPU PELICHUH 3a/1a4.

- HAyYUTHCS BBIBOAUTH U MIPUMEHATH ()OPMYITBI IIOJIOBUHHOTO YTJIa.

- BBIIOJHATH NPe0Opa30oBaHUsl CyMMbl TPUTOHOMETPUUECKUX (PYHKIUI B MPOU3BEIEHHE U MIPOU3-
BEJICHUS B CYMMY.

Buvinycknuk nonyuum 603M0M4CHOCHb HAYUUMbCA:

- BBIpa)KaTh TPUTOHOMETPUYECKUE (PYHKIIMH Yepe3 TAHI'€HC MTOJIOBUHHOTO apIyMEHTa;

- pemare NpoCTEMIINe TPUTOHOMETPUYECKHE HEPABEHCTBA.

- OIIEpUPOBATh MOHATUAMH apKCUHYC, ApKKOCUHYC, aDKTaHT€HC YHCIIA.

TpuroHomerpuyeckne YypaBHEeHHUSI.

Buinycknuk nayuumcs:

- pemaTh TPUTOHOMETPUUYECKHUE YPAaBHEHHUSI PA3JINYHBIMU METOJIAMH.

Buvinycknuk nonyuum 603mM04CHOCHb HAYUUMBCA

- onepupoBaTh (popMyIamMu JUIsl peHIeHUs CIOKHBIX TPUTOHOMETPUYECKUX YPaBHEHUH.

IIpeoOpa3oBaHus TPUTOHOMETPHUUYECKUX BLIPAKECHUIA.

Buinycknuk nayuumces:

- IPUMEHSTh MOHATUS CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC MPOU3BOJBHOTO yTia; BEIYUCIATH CH-
HYC, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC YMCIIa;

- JIOKa3bIBaTh OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA;



- UCTIOJIB30BAaTh (hOPMYIIBI PUBEICHUS; CHHYCA, KOCHHYCA M TAHT€HCA CyMMBI U Pa3HOCTH JIBYX
YIJI0B; CUHYCa U KOCHUHYCa ABOWHOIO yIJa Ipu NpeoOpa3oBaHUsIX MPOCTEHIINX TPUTOHOMETpHYe-
CKHX BBIPAKECHUM.

Boinycknuk nonyuum 603M03#CHOCHb HAYYUMbBCA:

- IpeoOpa30BHIBATh TPUTOHOMETPUUYECKUE BHIPAKECHUS PA3TUYHON CI0KHOCTH.

KoMIjieKCHbIE UnCIA.

Buvinycknuk nayuumcs:

- BBITNOJHATH JCHCTBUS ¢ KOMIUICKCHBIMHM YHCIIAMH, OJIb30BAThCS T'€OMETPUUYCCKOM MHTEpIIpeTa-
[[MeH KOMIUICKCHBIX YHCEII, B MPOCTEHIINX CIy4asX HAaXOIUTh KOMIUICKCHBbIC KOPHH YPaBHEHHI C
JEHCTBUTEILHBIMU KOd(hDHUITIEHTAMHU.

BoinyckHuk nonyuum 603MOMCHOCHLb HAYUUMBCA:

- peliath ypaBHEHHUsS U HEPABEHCTBA C KOMIUICKCHBIMH KOPHSAMHU

IIpousBoauas.

Boinycknuk naywumesn:

- HaXOJUTh CyMMY OECKOHEYHO yOBIBAIOLIEH reOMETpUYECKOM MPOrpecCUy; BIIAAETh MOHATUSIMHU:
IIpOM3BOIHAS QYHKIIMH B TOUKE, IPOU3BOIHAS (DYHKIIUY;

- BBIUUCJIATh MPOU3BOHBIC 3JIEMEHTAPHBIX (YHKLUH, IPUMEHss IpaBUIa BEIYMCICHHUS TPOU3BO/I-
HBIX, UCIIOJIb3YS CIIPABOYHBIE MAaTEPHUAIIBI;

- UCCIIeI0BaTh (DYHKIIUHU U CTPOUTH UX T'papUKH ¢ IOMOIIBIO IPOU3BOIHOM;

- pelarh 3aa4y ¢ IPUMEHEHUEM ypaBHEHUS KacaTelbHOH K rpaduKy QyHKIUY;

- pelaThb 3aJa4u Ha HaXO0XKJeHHE HauOOJIbIIEro U HAMMEHbIIET0 3HaUYeHUs (PYHKIIMU Ha OTpe3Ke.
Boinycknuk nonyuum 603M03#CHOCHIb HAYHUMbCA:

- IPUMEHSTh PEUICHUs T€OMETPUYECKUX, (PU3NUECKUX, SKOHOMHUECKUX U APYTHX MPUKIATHBIX 3a-
Jla4, B TOM 4MCJI€e 337a4 Ha HauOoJbIIMe U HAaMMEHbIINE 3HAUEHUs C IPUMEHEHUEM arrapara ma-
TEMAaTHUYECKOr0 aHaJIn3a

KoMONHATOPHKA ¥ BEPOSATHOCTD.

Buinycknuk nayyumcsa:

- BJIAJIETh MOHATHUSMHU pa3MelleHue, IepEeCTaHOBKA, COUETAHNE W YMETh MX MPUMEHSTh TPU pellie-
HUHM 337134,

- IMETh TIpeZIcTaBJIeHnEe 00 OCHOBaX TEOPUH BEPOSITHOCTEH (BKIFOUast (hOPMYJIBI MTOTHOW BEPOSTHO-
ctu u ¢popmyisl baiieca);

- UMETh NPEJCTABICHNUE O CIyYailHOH BeIMUYMHE (€€ XapaKTePUCTHKH, UX BBIYMCICHHE B TUCKPET-
HOM cITy4ae).

BoinycKknHuK nosyuum 603MOMCHOCHIb HAYUUMBCA:

- IPUMEHATh MaTEMAaTUYECKHE METO/IbI TP PEIICHUH COJIepKaTeIbHBIX 3a/1a4.

AKCHOMBI reOMeTPHH M HX CJIeICTBHII.

Buvinycknuk nayuumcs:

- TIOHUMAaTh aKCHOMAaTHYECKUN CIIOCO0Ee MOCTPOEHUS F€OMETPHUH, pa3indyaTh OCHOBHBIE (PUTYpHI B
MIPOCTPAHCTBE, CIOCOOBI MX O0O3HAYEHUs, MPUMEHATh (OPMYIUPOBKH AaKCUOM CTEPEOMETPHH HX
JUISL peIIEHUs TPOCTEUIINX 3a/1a4;

- COOTHOCHUTb IUIOCKHE T€OMETpUYECKUe PUTypbl U TpeXMEpHbIe OOBEKTHI ¢ UX OMUCAHUIMH, Yep-
TeXaMH, U300paKEeHUSIMU;

- pa3In4aTh ¥ aHATU3UPOBATH B3aUMHOE PacroyiokeHue Gpuryp;



- n300pakaTh reoMeTpudecKkrue (GUTyphl U Tela, BBIMOIHATH YEPTEXK M0 YCIOBUIO 3a/1aUH.
Boinycknuk nonyuum 603M03#CHOCHb HAYHUMBCA:

- HCII0JIb30BaTh AKCUOMBI U CIEACTBUS U3 HUX IIPU PELICHUN 3a/1a4 JIOTUYECKOT0 XapaKTepa;

- U300paxkaTh TOYKHU, IPSMBIE U IUIOCKOCTH Ha MPOEKIIMOHHOM YepTEXe MPHU PA3IUYHOM UX B3aUM-
HOM PACIIOJIOKEHHUH B IIPOCTPAHCTBE.

Ilapa/jieJIbHOCTh NPSIMbIX M ILJIOCKOCTEI.

Buvinycknuk nayuumcs:

- pacro3HaBaTh Ha YEPTEKax M MOJEISAX IEepeceKarolluecs, napajielibHble MpsMble, epeceKaro-
III1€ IIJIOCKOCTh U MapajlielIbHbIE €i1; MapalJIeIbHbIE U NTEPECEKAIOLINECS ITIOCKOCTH;

- peliaTh reoMeTpUYECKUe 3a]auu, ONUPAsCh Ha U3YUYEHHbIE CBOWCTBA IIIAHUMETPHUYECKHX U CTe-
peoMeTpuuecKuX (pUryp v OTHOLICHUN MEXIY HUMHU, IPUMEHSIS alreOpandecKuii 1 reoMeTpuye-
CKMH aIapar;

- IPOBOJUTH JI0KA3aTEIbHBIE PACCYKICHUS IIPU PELLIEHUU 3a/a4, 10Ka3bIBaTh OCHOBHbBIE TEOPEMBI
Kypca;

- BBIYUCIIATH JINHEHHBIE SJIEMEHTHI M YIIIBI B IPOCTPAHCTBEHHBIX KOH(PUTypaITHSIX.

Boinycknuk nonyuum 603M0MCHOCHIb HAYYUMbBCA:

- Hay4uTcsl U300paxkaThb MPOCTPAHCTBEHHbIE (PUTYPHI HA IIJIOCKOCTU B NapajlieIbHOW MPOEKIIUH.

IlepneHIUKYISIPHOCTh NPAMbIX M ILJIOCKOCTEN.

Boinycknuk naywumesn:

- OIIMCBIBATH B3aMMHOE PACIIOJIOKEHHE MIPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE, ApIyMEHTUPYS
CBOM CY)KICHUS;

- pemars 3aJa4y Ha NEPIEeHIUKYJIIPHOCTD IPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE, IPUMEHATh
CBOMCTBA NEPIEHAUKYISIPHBIX MPSMBIX U IUIOCKOCTEN.

Boinycknuk nonyuum 603M03CHOCHb HAYYUMbBCA:

- I03HAKOMUTCS C MIOHATHEM LIEHTPAJIbHOTO MPOEKTUPOBAHUS U HAYUUTCS U300pakaTh MPOCTPAH-
CTBEHHBIE (PUT'YpbI HA MJIOCKOCTH B LIEHTPAJILHOW POEKIUH.

MHOTOrpaHHUKH.

Buinycknuk nayuumcs:

- CTPOUTH PA3BEPTKY;

- IPUMEHATH IIOHATUE MHOTOTPAaHHBIE YIJIBI;

- pemath 3aJa4y ¢ BBIMYKJIBIMH MHOTOIpaHHUKAaMU, TeOpeMon Diiepa;

- IPUMEHATH MOHATH: yCeUEHHas MUpaMu/ia, HAaKJIOHHAs IIPU3Ma;

- BUJIETb CUMMETpUU B NpuU3Me U nupamuze. [I[puMeHnTh 3HaHHWS O CUMMETPHUH B IIPOCTPAHCTBE
(ueHTpanbHas1, oceBasi, 3epKanbHasi), IPUBOAUTH IPUMEPBI CAMMETPHI B OKPY’KaIOILIEM MUDE;

- pelaTh CTePEOMETPUUYECKHUE 3a7aul Ha HAXOKICHHE T€OMETPUUECKUX BEIUYUH (JIIMH, YTIIOB,
Iomazei, 00bEMOB); UCIOIB30BATh P PEIICHUH IIJIAHUMETPUUYECKHE (PAKThl U METO/IBI.
Boinycknuk nonyuum 603mM03#CHOCHIb HAYHUMbCA:

- BJIAJICTh MOHATUAMU LIEHTPAJIbHOE U MAPAIICIIBHOE IPOCKTUPOBAHUE U NPUMEHATh UX IIPU IIO-
CTPOEHHUH CEYEHUN MHOTOI'PAHHUKOB METOJIOM ITPOEKIUI;

- CTPOUTH CEYEHHSI MHOTOI'PAaHHUKOB; MOJAEINPOBATh MHOTOIPAHHUKHU.

BekTOpbI B IPOCTPAHCTBE.

Buinycknuk nayuumcs:
- UCIIOJIB30BAaTh U3BECTHBIC U3 KypCa IINIAHUMETPHUU CBCACHUSA O BEKTOPAX U ]Iel\/'ICTBI/IHX HaJa HUMU,
BBIIIOJIHATH CJIOKEHUE, BBIYUTAHUE, YMHOKEHHUE BEKTOPA HA YUCIIO;



- OIPENENSATh KOOPIUHATHI TOUKH; POBOIUTH ONEPAIMH HAJl BEKTOPAMH, BEIYUCIIATH JUTMHY U KO-
OpAMHATHI BEKTOPA, YIOJ MEKIY BEKTOPAMH.

Boinycknuk nonyuum 603M0MCHOCHb HAYUUMbBCA:

- pelaTh 3aa4u Ha Pa3yioKeHHEe BEKTOpa 10 TPEM HEKOMILIAaHAPHBIM BEKTOPaM;

- pemaTh TeOMETPUYECKUE 3a/1a4U METO/I0M KOOPIUHAT.

MuoroujaeHbl.

Buinycknuk nayuumcesa:

- BBITIOJIHATH apu(PMETHUECKUE OIIepAIH HaJl MHOTOWICHAMHU;

- UCIIOJIB30BaTh TeOpeMy be3y npu 1eJIeHMu MHOTOYJICHOB;

- HAXOJIUTh KOPHU MHOTOWICHOB C OJIHOW IEPEMEHHOM, PACKIIAIBIBATh MHOTOYJICHBI HA MHOYKHUTE-
JIN.

Bovinycknuk noayuum 603mMOoMCHOCIb HAYUUMBCA:

- BBITIOJIHATH apu(METUUECKHUE ONepalliy HaJ MHOTOYJIEHAMHU OT HECKOJIBKUX TIEPEMEHHBIX;

- BBIACIIATh CUMMETPUYECKHE MHOTOWIEHBI, OJHOPOJIHBIE MHOTOWICHBI, PEIIaTh YPABHEHUS BbIC-
IIUX CTEICHEH.

Creneny U kopHu. CTeneHHbIe (l)VHKllI/II/I.

Buinycknuk nayuumces:

- BIIQJCTh MOHATHEM CTeNeHHas (YHKIIMs; CTPOUTH €€ rpa@uK U YMETh MPUMEHSTh CBOMCTBA CTe-
MeHHOM ()YHKIHUH MPU PEIICHUU 3a/1a4;

- pasnugath GyHKUHH y = "X, HX CBOICTBA H IPadHKIL;

- OIIEPUPOBATH CTENEHBIO C IEUCTBUTEIbHBIM IIOKA3aTENIEM.

Iloka3aTenbHas U Jorapupmuyeckas GyHKIHNHU.

Boinycknuk nayuumes:

- BJIa/IeTh MOHATHAMMU MOKa3aTeabHas U Jjorapudmudeckas QyHKIMH; CTPOUTh UX IPadUKU U YMETh
MIPUMEHSTh CBOMCTBA (QYHKIMI MPU pELIEHUH 3a/1a4.

Buvinycknuk noiyuum 603M04CHOCHb HAYUUMBCA .

- BBINIOJIHATH NpeoO0pa3oBaHUsi KOMOMHUPOBAHHBIX JIOTapU(PMHUUECKHUX U MOKa3aTeNIbHBIX BBIPAXKe-
HUU;

- BBIYMCIATH HauOoOJblllee U HaMMEHbIlIee 3HAUEHHE MOKa3aTesIbHOM U jorapupmuyeckol QyHK-
LUH.

IlepBooOpa3Has U MHTErPAaJ.

Buinycknuk nayuumcesa:

- Beruucnsate minomanu ¢Guryp Ha KOOPIAUHATHOM TIJIOCKOCTH C MPUMEHEHHUEM OIpPEAesIEHHOTO WH-
Terpana.

Buvinycknuk nosiyuum 603M0HCHOCHb HAYUUMBCA

- OBJIaJIETh OCHOBHBIMH CBeJIeHUSIMU 00 nHTerpane HproTona-JleiiOHuIla 1 ero MPUMEHEHHSIX.

YpaBHenus u HepaBeHcTBa. CHCTEMb] YPABHEHHMIT U HEPABEHCTB.

Buinycknuk nayuumces:



- cBOOO/IHO ONEpUPOBATh MOHATHAMU: YpaBHEHHE, HEPABEHCTBO, PAaBHOCWIbHBIE YPaBHEHUS U He-
PaBEHCTBA, YPaBHEHHUE, SIBIISIOIICECS CIECICTBUEM IPYroro ypaBHEHHs, yPaBHEHUS, PABHOCHIIBHBIC
Ha MHOYKECTBE, paBHOCUJIbHBIE IIPEOOPA30BAHMSI YPaBHEHUI;

- pemath palMoHaIbHbIE, UPPALIMOHATIBHBIE, TIOKA3aTeNIbHbIE, TPUTOHOMETPUUYECKUE U JIOrapupMu-
YECKUE YPaBHEHMSI, UX CUCTEMBI, B TOM YUCJIE HEKOTOPBIE BUJIbl YpaBHEHUM 3 U 4 CTENEHEH;

- pemath ypaBHEHUs, IPOCTEHIINE CUCTEMBbl YPAaBHEHUH, UCIONbB3Ys CBOICTBAa (YHKIMH U UX Ipa-
(UKOB; UCIIONB30BATD IS MPUOIMKEHHOTO PEIIeHUs] YpaBHEHH U HEPABEHCTB rpadpuuecKuii Me-
TOZI.

Buvinycknuk noayuum 603mM0M4CHOCHb HAYUUMBCA

- cBOOOJIHO ONpenessTh THUI U BbIOMPATh METOJ| PEIIEHMs [OKa3aTeNbHBIX U JIOrapU(PMUUECKUX
YpPaBHEHUH W HEPABEHCTB HPPALUOHAIbHBIX YPAaBHEHUH U HEPABEHCTB, TPUIOHOMETPUYECKUX
YPaBHEHUH U HEPABEHCTB, UX CUCTEM,

- pelaTh OCHOBHBIE TUIIbl YPAaBHEHUN U HEPABEHCTB C IapaMeTPaMHu.

DJIeMeHThI TEOPHH BEPOATHOCTEH M MATEMATHYECKOH CTATUCTHKH.

Buvinycknuk nayuumcs:

- MOJEJIMPOBATh PEANIbHBIE CUTYAllUU Ha SI3bIKE€ TEOPUU BEPOATHOCTEN M CTATUCTUKH, BBIYUCIIATH B
MPOCTEUIINX CITy4asiX BEPOITHOCTU COOBITHH;

- pewaTh MpocTelire KOMOMHATOPHBIE 3a/ladyl METOJOM Iiepedopa, a TakKe C UCIOJIb30BaHUEM
M3BECTHBIX (hopmyit, TpeyronbHuKa [lackans;

- BBIYHUCIATH Kod(dunnentsl OuHOMa HproTOHA 1o opMysie U ¢ UCIOJIb30BAaHUEM TPEYTOJbHUKA
[Tackass.

Buvinycknuk nosiyuum 603m0)4CHOCHb HAYUUMBCA

- aHAJIM3UPOBAThH PEANTLHBIC YHCIIOBBIC JaHHBIC, HHPOPMAIIHIO CTATUCTUIECKOTO XapaKTepa;
-OCYIIECTBIISITh MPAKTUYECKUE PACUETHI 110 hopMyIiaM;

- I0JIb30BAThCS OLEHKON U MPUKUIKOMW MPU MPAKTUYECKUX pacyueTax,

- OBJIaJICTh OCHOBHBIMH MOHATHAMH Teopuu rpados (rpad, BepuinHa, peOpo, CTENEeHb BEPIIUHBI,
yTh B rpade) ¥ yMETh IPUMEHSATh UX MPHU PEIICHUH 3a]1a4.

MeTo KOOPAMHAT B IPOCTPAHCTBE.

Boinycknuk naywumes:

- OIIPEACIIATh KOOPAUHATBI TOUYKH; IPOBOJAUTD ONEPALIMU HAJl BEKTOPAMHU, BBIYUCIIATH JJIUHY U KO-
OpJMHATHI BEKTOPA, YTOJ MEX1Y BEKTOPaAMHU;

- UCTIOJIB30BaTh (POPMYITY PACCTOSHUS OT TOUKH JI0 TNIOCKOCTH;

- IPUMEHSTH MOHATHE KOMIUIAHAPHBIE BEKTOPBI;

- pacKJIaJbIBaTh BEKTOP 10 TPEM HEKOMIUIAHAPHBIM BEKTOPaM.

Boinycknuk nonyuum 603M03#CHOCHIb HAYHUMbCA .

- pelaTh TEOMETPUYECKUE 3a1a4U METOJIOM KOOPIAHMHAT.

InauHap, KOHyC, map.

Buvinycknuk nayuumcesn:

- UIMETh NPEJICTABIICHNE O pa3BEPTKE HUIMHAPA U KOHYCA;

- BJIAJIETh MTOHATUSMM IUIOIIAb [IOBEPXHOCTH LIMJIMHIPA U KOHYCA YMETh IIPUMEHSATDH UX IIPU pe-
IICHUH 3a/1a4.

Buinycknuk nonyuum 603mM03CHOCHIb HAYHUMbBCA .

- HAYYUTCA MOACIUPOBATH PCAJIBHBIC CUTYyallUW HA A3BIKC I'COMCTPUHU, UCCIICAOBATE IMTOCTPOCHHBLIC
MOJIEJIN C UCIIOJIB30BAaHUEM I€OMETPUYECKUX MOHATHI U TeOpeM, armnapaTa ainreopsl;

- p€IiaTh MPAKTUYCCKHUE 3aa4l, CBA3AHHBIC C HAXOXKICHUCM I'COMETPUICCKUX BEIIUYHH.



O0bembl Te1.

Buvinycknuk nayuumcea:

- BJIJICTh MOHATUSAMH 00beM, 00BbEMbI MHOTOTPaHHUKOB, 0OBEMBI TEJT BPAILlCHHUS U IPUMEHSTh UX
IIPU PEUICHNH 33/1a4.

Bovinycknuk nonyuum 603m03#cHOCHIb HAYUUMBCA

- IPUMEHSATH NPH PEIICHUH 3a1a49 (GOpMYIbl 00beMa mapa 1 ero 4acTei.

Conep:xxanue yueOHOI0 mpeamera:

YriyOnéHHBINA YPOBEHD

Ymncsia v BbIpazkeHUus

MHoOXeCTBa HaTypaJlbHbIX, LEJbIX, PAllMOHAJIbHBIX, JEHCTBUTEIBHBIX uncel. MHOXECTBO KOM-
IUIEKCHBIX 4Mcen. JIeHCTBUS ¢ KOMIUIEKCHBIMU unciamu. KommekcHo conpsik€HHble uyncna. Mo-
IyJb U apryMeHT yucia. Tpuronomerpudeckasi opMa KOMIUIEKCHOTO yucia. Paanannas mepa yr-
na. Tpuronomerpuueckasi OKpykHOCTb. CHHYC, KOCUHYC, TAHT€HC M KOTAHT€HC 4ucia. TpUroHo-
MeTpuueckue (GopMyiibl MpHUBEAE-HUA U CIOXKEHUs, (OopMysbl ABOWHOTO U IMOJIOBUHHOTO yrija.
[IpeoOpazoBaHre CyMMBbI UM Pa3HOCTH TPUTOHOMETPUYCCKHX (PYHKIMA B MPOHU3BEACHHE M 00-
paTHble TIpeoOpazoBanusa.CTeneHpb ¢ JeHCTBUTENBHBIM MOKa3aTeNeM, CBoWcTBa cTeneHu. Yucro e.
Jlorapudwm, cBoiicTBa norapudma. JlecaITHUHBIA W HATypalIbHBIN JiorapudMbl. ToXIeCTBEHHBIC
peoOpa3oBaHUs TPUTOHOMETPUUYECKUX, JIOTaPU(PMHUUECKHUX, CTETICHHBIX U UPPAIMOHAIBHBIX BBI-
paxenuil.Meton marematudyeckod mHAyKUMU.OcHOBHasi TeopeMa apupmeruku. OCTaTku U CpaB-
Henusi. Anroput™m EBkimna. Kuralickas teopema o0 ocratkax. Manas teopema depma. Cuctemsl
CUHCIICHHUSI, OTIIUYHBIC OT JeCATUYHBIX. DyHKIMS DUiepa, YUCI0 U CyMMa JeIUTeNIed HaTypaibHO-
ro YUCIA.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHue, ABIAOLIEECS CACACTBUEM JIPYTOr0 YPAaBHEHUS, YPABHEHHMS, PABHOCHJIBHBIE HA MHOKE-
CTBE, PaBHOCWJIbHBIC IMpeoOpa3oBaHUs ypaBHEHUUH. TpUroHOMETpHUYeCKHe, IMOKa3aTeibHbIe, JIO-
rau)MUUECKUe U UppaIlMOHAIIb-HbIC YPAaBHEHHUS U HEepaBeHCTBA. Turmbl ypaBHeHuil. Pemenue ypas-
HEHUI U HepaBeHCTB. MeTo/l MHTEPBAJIOB JJIsl pElIeHUs HepaBeHCTB. [ paduueckue MeToabl perie-
HUs YPAaBHEHUN W HEpaBEHCTB. PelleHHWe ypaBHEHUI M HEPaBEHCTB, CO-AEPKAIUX MEPEMEHHYIO
1o 3HaKoM Moynsi. CHCTeMbI TPUTOHOMETPUYECKHX, MTOKA3aTeIbHbBIX, TOTapU(PMUUECKUX U Uppa-
[IUOHATBHBIX ypaBHEHHH. CUCTEMBI TPUTOHOMETPUYECKUX, MOKA3ATEIbHBIX, JIOTAPUPMUIECKUX H
MppaLMOHAIIHBIX HEPABEHCTB. Y PAaBHEHUsI, CUCTEMbl YPAaBHEHUU C napaMmeTpamu. HepaBeHcTBa €
rnapa-Merpamu. Pelienre ypaBHEHH CTENEHW BbIIIE BTOPOU CrielMaibHbIX BUI0B. Dop-Mmynbl Bue-
ta. Teopema be3y. JluocdantoBsl ypaBHeHUs. Penienne ypaBHeHU B KOMIUIEKCHBIX yuciax. Hepa-
BEHCTBA 0 cpeaHux. Hepasenctro bepnyiu.

DOyHKIUH

@OyHKIMsS U e€ CBOHCTBA; HYIM (QYHKLUMH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTB.
Haubonbiee n HauMmenblee 3HaueHus: ¢yHkiuu. [leproau-ueckass pyHKuMs U €€ HaMMEHBUINM
nepuosi. YéTHble 1 HeuéTHbIe GyHKUMU. DYHKIUM «ApoOHas 4acTh YUCHa» y= {X} U «ueias 4yacTb
yucna» y= [x].BzaumHo oOpatHble QyHkuuu. I'papuku B3auMHO 00paTHBIX QyHKuMHA. Tpurono-
MeTpuueckre (QYHKIIMM YUCIOBOTO apryMeHTa y = €0s X, Y = sin X, y = tg X, y = ctg x. CBoiicTBa u
rpaduku TpuroHomerpuueckux (yHkiuil. OO-paTHbIE TPUTOHOMETPUYECKHE (DPYHKIIMU, UX TJIaB-
HbIE 3HaYeHMs, CBOiicTBa U rpaduku. CTeneHHas, mokaszaTeibHasi, Jorapupmudeckas QyHKIUHU, UX
cBoiictBa u rpaduxu. [IpeobpazoBanus rpadukoB QYHKIMHA: CABUT, YMHOKEHHE HA YUCIIO, CUM-
METPHUsI OTHOCUTENBHO KOOPAMHATHBIX OCEH M Hayala KOOpJAUHAT.

DneMeHThl MaTeMaTUYeCKOro aHaian3a beckoHeuHo malible 1 OECKOHEYHO OOJIbIINE YHCIOBBIE TI0-
cnenoBaTenbHOCTH. Ilperen wucIOBOM MocnenoBaTeIbHOCTH. beckoHeYHO yObIBaromiasi reo-
MeTpuueckas nporpeccus. [lonstue npeaena ¢pyukuuu B Touke. [lonstue npenena pyHkuu B 6ec-
KOHEYHOCTH. ACUMINTOTHI rpaduka pyHkunu. HermpeprIBHOCTh (DyHKIINU.



CaoiictBa HempepsiBHBIX (QyHKIHMH. Teopema Beliepmrpacca mis HenpepblBHbIX QyHKIuMH. ud-
dbepennupyemocts GyHkmuu. [IponsBognas ¢ynkuun B Touke. KacarenbHast k rpaguky GyHKIIUH.
I'eomerpuueckuii 1 (U3NUECKUN CMBICI NPOW3BOAHOH. [IpuMeHeHue mpous3BOAHON B (hU3HKE.
[IpousBonubie sneMeHTapHbIX ¢yHkuuid. [IpaBuna quddepenunponanus. Bropas npousBoanas, eé
reoMeTpuuecKuii U ¢puzndeckuid cMpici. Touku sKkcTpemMyma (MakcuMyMma 1 MUHUMYMa). Mccneno-
BaHUE 3JIEMEHTAPHBIX (PYHKIMI Ha TOYKH IKCTpeMyMa, HauOoJjblllee U HauMEHbIIee 3HAUCHUS C
MOMOIIBI0 TTpon3BoIHOM. TlocTpoenne rpagukoB (GyHKIMIA ¢ TTOMOIIBIO MPOU3BOAHBIX. [Ipumene-
HUE TPOU3BOIHON MPH PEIICHUU MPHUKIAIHBIX 337a4 Ha MaKCUMyM B MUHUMYM. [lepBooOpa3nasi.
Heomnpenenénnslit uarerpai. Ileppoobpasusie anemeHTapHbIX GyHKIMA. [lnomans KpuBoOIHMHEHHON
tpanenuu. ®opmyna Herorona—JleliOnuna. OnpenenéHuplii MHTETpail. BeraucieHue muonaaei
IIOCKUX (UTYp B 00BEMOB TEINl BpalICHHs ¢ MOMOIIbI0 nHTerpana. uddepeHnuansubie ypaBHe-
HUS [IEPBOTO U BTOPOTO MOPSAKA.

Kom0unaropuka, BepoOSSTHOCTh M CTATHCTHKA, JIOTHKA M Teopusi rpagos.

[IpaBuno npoussenenus B komOuHaTopuke. Coequnenus 0e3 moBTopeHuit. CoueTaHuss M UX CBOK-
crBa. bunom Herotona. Coennnenus ¢ moBTopeHussMU. BepositHocTh coObiTusi. Cymma BEpOSTHO-
CTel HeCOBMECTHBIX cOoObITHH. [IpoTHBOMONOKHBIE COOBITHS. YClIOBHAas BeposTHOCTh. HezaBucu-
MbIe coObITHs. [Ipon3BeicHHE BEpOSTHOCTEH HE3aBUCHMBIX coObiTHil. Dopmyna beprymmm. dop-
MyJsa nosHou BepoaTHocTu. Dopmyna baiieca. BeposTHOCTHOE MPOCTPaHCTBO. AKCHOMBI TEOPUHU
BEpOSITHOCTEH. JIUCKpETHBIE CilyyaliHble BEIMYUHBI U UX pactpeaesnenus. CoBMECTHbIE pacrpee-
nenus. Pacnpenenenue cyMmbl U IPOU3BEACHUSI HE3aBUCUMBIX CIy-4ailHBIX BeJIMYMH. MaTemartu-
YEeCKOE OXKHUJAHUE U AUCIIEPCHUS CIydailHOW Belu-4iHbl. MaTeMaTuuecKoe 0’KUJaHUE U TUCIEPCUs
CYMMBI Clly4ailHbIX BeJIMUMH. buHapHas cinyualinas BennuMHa, pacnpenenenue bepunymnu. ['eomer-
pudeckoe pacnpezeneHue. bunomuanbHoe pacipeieneHue u ero coiicrsa. HernpepbiBHble ciyyaii-
Hble Benu4MHbL. [In0THOCTH BepostTHOocTU. DyHKIUA pacnpeneneHus. PaBHomepHoe pacnpenene-
Hue. HopmanbHoe pacnpenenenue. @ynkuus Jlamnaca. [lapamerpsl HOpMaJIBHOTO pacnpeaeieHus.
[Tpumeps! cay4yailHBIX BETUYHH, MOAYUHEHHBIX HOPMaib-HOMY 3aKOHY (TOTPEUIHOCTh U3MEPEHHIH,
pocT denoBeka).3akoH OoJbIIKMX Yucesl. BriOOpouHbIil MeTON U3MepeHus: BeposiTHocTe. Ponb 3a-
KOHa OOJBIINX YHUCEIN B HayKe, mpupoje u odmecTtBe. Koppemsmus AByx ciaydaiiHbix BenuuuH. [o-
HATHE 0 KO PUIIMEHTE KOPPEIALINH.



TEMATHYECKOE INTAHUPOBAHUE C YKA3ZAHUEM KOJIMYECTBA YACOB, OT-

BOJUMBbIX HA OCBOEHUE KAXJIOM TEMBI

10 kaace

6 yacoB B Henenro, Bcero 204 yacos

Ne ni/m HaumeHoBaHue TeM Yacsl yueOHOT0
BpeMeHH

[ToBTopenue kypca maremaruku OOO (5-9 ki) 4
1. JlelicTBUTEIbHBIC YHCIIA 12
2. PanyionanbHble ypaBHEHUS U HEPaBEHCTBA

18
3. Kopens crenenu
12
4. CreneHp NOJ0KUTENBHOTO YHCIa 13
5. Jlorapudgmsl 6
6. [Toka3zarenbHbIE U TOTapUPMHUUECKIEC YPAaBHECHHUS U HEPABEHCTBA 11
1. Cunyc ¥ KOCUHYC yTia 7
8. TaHreHc ¥ KOTaHTeHC yTiia 6
9. DOopMyIIbI CIOKEHHS 11
10. Tpuronomerpudeckue GyHKIUU YUCIOBOTO apryMeHTa 9
11. TpuronomeTpruyeckue ypaBHEHUS U HEPAaBEHCTBA 12
12. BeposiTHOCTB COOBITHS 6
13. YacroTa. YciioBHas BEpOSTHOCTh 2
14. Hexkotopsie cBenenus u3 miIaHUMETPUU 12
15. Beenenmue 3
16. [TapamienpHOCTD NPSAMBIX U INIOCKOCTEN 16
17. [TepnieHIUKYIAPHOCTD MPSMBIX U INIOCKOCTEN 17
18. MHororpaHHuKu 14
19 [ToBTOpeHue Kypca MaTeMaTHKa: airedpa U Havyajga MaTeMaTHye- 13
' CKOT'0 aHaJIn3a, reoMmeTpus 3a 10 kiacc
Bcero 204




11 kaace

6 yacoB B Hedemo, Bcero 204 gacos

Yacel yueOHOrO

Ne ni/m HanmeHnoBaHnue TeM
BpeMeHH

1 [ToBTOpenue kypca marematuku 3a 10 kiacc 6
2 OyHKIUHT U UX TpaduKu 9
3 [Ipenen pyHKIMH U HENPEPHIBHOCTH

5
4 Ob6parnble QyHKIIH

6
5 BekTopbl B mpocTpaHCTBE 6
6 Metoa KoopAMHAT B IPOCTPAHCTBE 15
7 [Tpon3BoaHas 11
8 [IpumeHeHne mpou3BOHOM 16
9 Hununnp, KkoHyC, MIap 15
10 [lepBooOpa3Hast u HHTETpAI 13
11 OO6BEMBI Tel 17
12 PaBHOCWIIBHOCTBh YpaBHEHHI U HEPABEHCTB 4
13 YpaBHEHMS-CIENCTBUS 8
14 PaBHOCHIIBHOCTBh YPaBHEHMI U HEPABEHCTB CUCTEMAM 13
15 PaBHOCHIIBHOCTBH YpaBHEHHI Ha MHOKECTBAX 7
16 PaBHOCHIIBHOCTh HEPABEHCTB HA MHOXKECTBAX 6
17 Meroa npoMexyTKOB Il YPABHEHUI U HEPABEHCTB 4
18 Hcnonp3oBanue cBOMCTB PYHKIMI TPU pELIEHUH YPABHEHUN U 5

HEPaBEHCTB

19 CucTtembl ypaBHEHUH ¢ HECKOJIBKUMH HEU3BECTHBIMH 7
20 [ToBTOpeHue Kypca MareMaTuka (areOpsl 1 Ha4yaja MaTeMaTuye- 31

CKOTro aHanu3a, reomeTpus) 3a 10-11 kiaccel

Bcero

204




