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1. IHosicHUTEJILHAA 3AIMUCKA

Pabouass mporpamma y4yeOHON aumcuurauHbl Matematuka (mamee — «MaremaTHKay)
npeHa3HaueHa Il W3YyYeHUs MaTeMaTHKH B TPOQECCHOHANBHBIX 00pa30oBaTeIbHBIX
OpTraHM3aIMIX, PeATH3YIOIINX 00pa30BaTeIbHYI0 MPOrPaMMy CpPEeIHEro o0IIero oopazoBaHus B
mpejenax OCBOSHHUS MPOrpaMMbl MOJATOTOBKH crienuanncToB cpennero 3peHa CIIO (ITTICC3
CIIO) na 06a3e OCHOBHOTO OOIIETr0 OOpa30BaHHsS MPU MOATOTOBKE CIEIUATHCTOB CPEIHETO
3BEHA.

PaGouass mporpamma pa3paborana Ha ocHoBe TpeboBanuit @I'OC cpemnero o0IIero
00pa3oBaHus, MPEABIBISIEMBIX K CTPYKTYpE, COIACPKAHUIO M PE3yJIbTaTaM OCBOCHHUS Y4eOHOU
JTUCIUTUTHHBL «MaTteMaTHKa, B COOTBETCTBUU ¢ PeKOMEHIAIMAMYU 110 OpPraHU3aIiy MOJTyYCHHSI
cpeaHero obmero oOpa3oBaHusl B Tpeesax OCBOCHHUS 00pa30BaTENbHBIX MPOrPaMM CPEIHETO
npodeccuoHansHOTO 00pa3oBaHUsT Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUs C YU4ETOM Tpe-
OoBaHuH (emepalbHBIX TOCYAAPCTBEHHBIX O0OpPa30BaTENbHBIX CTAHAAPTOB M IOJy4aeMOU
CIEIHUAILHOCTH  CPEIHEro MpoQecCHOHANBHOTO oOpa3oBanust (muchMo Jlemapramenra
TOCYJapCTBEHHON TOJUTUKU B cepe moarotoBku padoumx kaapoB u IO MwunoOpHayku
Poccuu o1 17.03.2015 Ne 06-259).

Conepxanue mporpammbl «MareMaTHKa) HAlpaBIeHO Ha JOCTHKCHHE CIICAYIONIHX
neJsei:

e oOccrieueHne C(HOPMUPOBAHHOCTH TPEACTABICHUNH O CONHMANBHBIX, KYJIBTYPHBIX U

UCTOPUYECKHX (PaKTOPaxX CTAHOBIICHHS MAaTEMAaTHUKU;

e obecrnieueHre c(hOpMHUPOBAHHOCTH JIOTUYECKOTO, aNTOPUTMHUUYECKOTO U MAaTEMaTHYECKOTO

MBIILICHHS,

e o0OecrieueHrne CHOPMHUPOBAHHOCTH YMEHHI MMPUMEHSTH TIOJTYYCHHBIC 3HAHUS TIPU PEIICHUN
pa3IM4YHbBIX 33]a4;
e obOccrieueHrue CcHOPMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKe KaK dYacTh oOIile-

YEJIOBEUCCKOU KYJIBTYPhI, YHUBEPCAIBHOM SI3bIKC HAyKH, MO3BOJISIONIEM OMKCHIBATH U

U3y4aTh peaTbHBIC TIPOIIECCHI U SIBICHHSL.

1.1 OBIIASI XAPAKTEPUCTHUKA YUYEBHOM JUCIHUILIUHBI «<MATEMA-
THUKA: AJITEBPA, HAYAJIA MATEMATHYECKOI'O AHAJIM3A, TEOMETPU S

Maremaruka sBisieTcss (yHIaAMEHTAIBHOW 00I11e00pa30BaTEIbHON TUCIUTIMHON CO
CJIOKUBUIMMCS yYCTOWYHMBBIM COJEp)KaHHEM U OOIUMH TpeOOBAaHUSAMH K MOJITOTOBKE 00Y-
YAFOIIUXCS.

OOmue 1menu M3y4eHUs MATeMAaTUKH TPATUIMOHHO PEAU3YIOTCS B YETHIpEX HaIpaB-
JICHUSX

1) oO1iee npeacTaBicHUE 00 UACAX M METOJIaX MAaTCMaTHKH,

2) MHTEJUIEKTyaIbHOE Pa3BUTHE,

3) oBnajzieHre HEOOXOAUMBIMI KOHKPETHBIMY 3HAHUSIMU U YMECHUSIMH,

4) BoCcIIUTATEIbHOE BO3/ICHCTBHE.

Copepxanrie yueOHON MTUCIUIUTHHEBI pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMH COJIEP-
KATEIbHBIMH JTMHUSIMHU O0YYCHUST MAaTEeMaTHKE:

e anreOpandeckasi JIMHUS, BKIIOYAIONIAs CHCTEMATU3alMI0 CBEICHUIN O YHCIaX; W3YYCHUE
HOBBIX M 0000IlIeHNEe paHee U3yUYeHHBIX Olepainuii (BO3BEJCHNUE B CTENICHb, U3BICUCHUE
KOpHS, JorapuMHUpOBaHUE, CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC M OOpaTHbIC K HUM);
U3YYCHHE HOBBIX BHJIOB YHCIIOBBIX BBIPQKCHHH W (OPMYI; COBEPIICHCTBOBAHUE
NPaKTUYECKUX  HABBIKOB W BBIUYMCIUTEILHOW  KYJIBTYpPhL,  pacIIUpEeHUE |
COBEpIIICHCTBOBAaHUE alnreOpandeckoro ammapaTta, CHOPMHUPOBAHHOTO B OCHOBHOM
IIKOJIE, ¥ €T0 MPUMEHEHHE K PEIICHUI0 MAaTEeMaTHUECKUX U TIPUKIIATHBIX 334,



TEOPETUKO-(GYHKIMOHATIbHAS JIMHUA, BKJIIOYAIONIAs CHUCTEMAaTH3alI0 W paclIupeHHe
cBeZleHUM O (YHKUHMSAX, COBEPILIEHCTBOBaHUE TpadUyecKUX YMEHHIl; 3HAKOMCTBO C
OCHOBHBIMH HJICSIMH M METOJaMH MAaTEMaTHYECKOTO aHalln3a B 00BEME, TO3BOJISIONIEM
UCCIIEIOBATh JJIEMEHTapHble (QYHKIIMM U peulaTb MPOCTEHIINE T'e€OMETPUUYECKUE,
duznyueckue u Ipyrue NpukiIaaHble 3a1a4u;

® JIMHUS YPaBHEHHH M HEPAaBEHCTB, OCHOBAaHHAs HA MOCTPOCHHMU U HUCCIEIOBAaHUU MaTeMa-

TUYECKHUX MOJIEJICH, IIepeceKaromiascs ¢ anreOpandecKon U TeOPETHUKO-PyHKITMOHATHHOM

JUHUSAMH ¥ BKIIIOYAIONIAsl Pa3BUTHE M COBEPIICHCTBOBAHWE TEXHHUKH alreOpandecKux

npeoOpa3oBaHuil AJisl pelleHus] ypaBHEHUN, HEPABEHCTB U CUCTEM; (OPMUPOBAHUE CIIO-

COOHOCTH CTPOHUTH U HCCIEA0BATh MPOCTEUIITNE MaTEMATHUYECKUE MOJICIH TP PEIICHUU

NPUKIAIHBIX 3a]1a4, 337]a4 U3 CMEXHBIX U CIIEHUANbHBIX TUCIUILINH;

® TeoOMETpUYECKas JTMHWUS, BKIIOYAIOIIAs HATJISIIHBIC TPECTABICHUs O MPOCTPAHCTBEHHBIX
durypax w M3ydeHHE HX CBOWCTB, (OPMHUPOBAHUE U PA3BUTHE POCTPAHCTBEHHOTO

BOOOpa)KEHUs, Pa3BUTUE CHOCOOOB TIE€OMETPUYECKHX H3MEpEHUll, KOOPAMHATHOTO U

BEKTOPHOT'O METOJIOB JIJIsl PEIICHHS] MATEMAaTUIECKUX U MIPHUKIIATHBIX 3a71a4;

® CTOXAaCTHYecKas JMHUS, OCHOBaHHAs HAa Pa3BUTUHM KOMOMHATOPHBIX YMEHUH, MpEACTaB-

JICHUH 0 BEPOSATHOCTHO-CTaTUCTUUYECKUX 3aKOHOMEPHOCTSAX OKPY>KAIOILIEro MUpA.

Pabouast mporpamMMa COCTOMT W3 BBEIEHHUS U YETBIPEX pasleioB: «Anredpa», «Hauama
MaTeMaTHU4ecKoro asaiauza», «KoMOMHaTOpHKa, CTaTHCTHUKa U TEOpUS BEPOSTHOCTEI,
«I"eomeTpusi».

[Tpodunmzanust 1enel MaTeMaTHYECKOTO OOpa30BaHUsI OTpakaeTcs Ha BHIOOpE TpH-
OpPUTETOB B OpPTraHM3AIMH Y4eOHOU NeATeThbHOCTH oOyuarommxcs. i ecTeCTBEHHOHAy4YHOTO
npoduinst mpodeccHoHambHOrO0 00pa3oBaHus 0Oojiee  XapaKTEPHBIM  SBIISICTCS  YCHIJICHHE
OOIIEKYTbTYPHOW COCTABJISIONICH Y4eOHON MUCHMIUIMHBI C OpHEHTAllMed Ha BHU3YyalbHO-
00pa3HbIN U JOTUYECKUM CTUITU y4eOHOUN paboTHI.

B nemsax spdexktuBHON peanuzanuy JAaHHOW MpOrpammbl, (OPMHPOBAHUS OOLIMX U
pohecCHOHANBHBIX KOMIETEHIINH 00Y4aloIUXCsl UCIOIb3YIOTCSI COBPEMEHHbBIE JUIAKTHUECKHE
OpueMbl W METONbl (MpOoOJEeMHOE U3II0KEeHHWE Y4eOHOro wmarepualia, HCIOJIb30BaHUE
npoOJIEMHBIX BOMPOCOB M 3aJaHMid, HCCIenoBaTeNbCcKoe (HOPMUPOBAHME MAaTEMaTHYECKHX
MOHSITHIA, UTPOBBIC TEXHOJIOTUH, UHTEPAKTUBHBIE TIPUEMbI O0YICHHUS ).

[Ipu m3ydenuu nucuuiuinHbl «MaremaTuka» oOpallaeTcss BHUMaHUE O0y4aronuxcs Ha
ee NPUKIAAHOW XapakTep, Ha TO, TJ€ M KOrja H3ydyaeMble TEOPETUYECKHE TIOJOXKEHUS U
MPAKTUYECKHE HABBIKM MOTYT OBITh HCIOJb30BaHbl B OyAylIel MPaKTUYECKOW IEesITebHOCTH.
MeXIUCUUIIMHAPHBIE CBSI3M TPOCIESKUBAIOTCS C auctumimHamMu Pusuka, MHpopmatuka,
buonorus, Xumus, Ikomnorus, ['eorpadus, Mctopus.

N3ydyenne marepuana BeaeTcs B popMme, TOCTYITHON MOHUMAHUIO, COOTIOAAETCS TIPEeM-
CTBEHHOCTh B OOYyY€HHHU, €IMHCTBO TEPMHUHOJIOTUU U O0O3HAUYEHUN B COOTBETCTBHH C JEICT-
BYIOIIMMH FOCYAapCTBEHHBIMU cTaHAapTamMu. [Ipu mpoBeeHnN yueOHBIX 3aHSATHI:

®  JCIOJIB3YIOTCSl yueOHBIC TOCOOUS, TEXHUUECKHUE M HATJISTHBIE CPECTBA OOYUCHUS;
MPOBOJSITCS HECIOXKHBIE AeTYKTUBHBIE U HHAYKTUBHbBIE PACCYKICHUS;
00OCHYIOTCS ATy PeUIeHUs 3aa4;
bopMyITUPYIOTCS OTIPEISIICHUS MATEMATHUECKUX TIOHATHI;

UCIIONIE3YETCSI MaTeMaTH4YecKasi TS PMUHOIIOTUS U CUMBOIIHKA;

MUCHEMEHHO 0OpMIISIETCS PEIIeHUE 3a1a4;

bopMyITUPYIOTCS Ha MATEMATHYECKOM SI3bIKE HECIIOKHBIE MPUKIIATHBIE 3a0a4H;

UCTIONIB3YIOTCSI HAYYHBIC KabKYISATOPHI;

® CaMOCTOSATENbHO U3y4aeTcs yueOHbIN MaTepuat.

B paboueii nporpamme IUCHUIUIMHBI MPEIyCMOTPEHA BHEAYIUTOPHAS CaMOCTOSITEIbHAS
paboTa oO0yJaronmxcs U yKa3aHa ee TeMaThka. B 4acTHOCTH, MPUMEHSIIOTCS TaKHe BHIIbI CaMo-



CTOSITEIPHOW PabOTHl 00yUYaIOIIMXCS, KaK COCTABJICHUE M peIIeHUe 3a71a4 (B TOM YHCIIe, CUTya-
IIMOHHBIX ), HAaMMCaHUe pedepaToB (B TOM YHCIE, C HIEMEHTAMHU UCCIIEIOBaHMs), TOATOTOBKA CO-
OOIIEeHUSI, PEIICHHE BHIYUCIUTEIBHBIX MPIMEPOB (B TOM YHCIIE, HA BBIYMCICHHE 3HAUYCHHUH TIPO-
U3BOJIHBIX M MHTETPAJIOB), pellIeHNE YPAaBHEHHI U HEPaBEHCTB, COCTABICHUE TECTOB, BBITIOJIHE-
HUE rpadudeckoi pabOThI U APYTUX YEPTEIKEH, CAMOCTOSITEIIPHOE H3yYCHHE JJOKA3aTeIbCTB, BbI-
BOJI hopMyI1, UCCefoBaHNe (DYHKIIMH U TIOCTPOCHUE €€ TpaduKa.

1.2 MECTO YYEBHOM JJUCIIUILJIMHBI B YYEBHOM ILJTAHE

VYyebnas nucnuiuiiHa MaTtemaTuka BXOIUT B 00IIe00pa3oBaTeIbHYIO TOJITOTOBKY KaK
OazoBas aucuurUinHa. [locienoBaTenbHOCTh M3YUYEHHS Pa3/IeNioB W TeM pabodeld mporpaMmbl
packpbIBaeTcs B TeMaTHYeCKOM IuiaHe. [lo kaxmoit ydeOHOW Teme MpUBOIATCA TpeOOBaHUS K
MNpEAMCTHBIM, MCTANTPCAMCTHBIM U JIMYHOCTHBIM PE3YyJibTaTaM 06pa30BaHI/I$I.

1.3 PE3YJIbTATBI OCBOEHUS YYEBHOM JUCITATIINHBI

OcBoenue copepkanusi yaeOHOU NUCHUTUIMHBI «MareMaTuka» o0ecreunBaeT JOCTHKE-
HUE 00YJAIONTUMUCS CIEAYIOIINX pPe3yibmamos:

JIUYHOCHHBIX 6 00YUeHUU:

- ¢(hopMHPOBAHHOCTH MPEJCTABICHUN O MAaTEMAaTUKE KaK YHUBEPCAILHOM SI3bIKE HAYKH,
CPENCTBE MOJIEIUPOBAHMS SIBJICHUI U IIPOLIECCOB, UAEAX U METOJIaX MAaTEMaTUKH;

- TIOHMMaHUE 3HAYUMOCTM MATEMATHKU [UJIsI HAy4YHO-TEXHHYECKOro Iporpecca,
c(OpMUPOBAHHOCTh OTHOIIEHHS K MaTeMaTHKe KaK K 4YacTH OOIIeueI0BEeYeCKON KyIbTYpbI
yepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MAaTEMATUKH, IBOIIOLIMEN MAaTEMaTUYECKUX UIEH;

- pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOI'O BOOOPAXKEHUS, alTrOpHT-
MUYECKOW KYyIbTypbl, KPUTHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAMMOM [UIsl Oymymiei
poeCCHOHAIBHON JEATENHHOCTH, JIJISl IPOJOJKEHUST 00pa30BaHMs M CaMOO0pa30BaHNS,

- OBJIAJICHUE MATEMAaTUYCCKUMH 3HAHUSIMH U YMEHUSMH, HEOOXOIUMBIMH B TIO-
BCEITHEBHOW >KM3HU, JIJI1 OCBOEHHUS CMEXHBIX €CTECTBEHHOHAYYHBIX AUCIUIUIMH U JUCUUILINH
npodeCCUOHATBLHOTO IUKJIA, IS TOJIydeHHs oOpa3oBaHHs B 00JacTsAX, HE TpeOYIOUINX
yIIyOJICHHON MaTeMaTH4eCKOW MOATOTOBKH,

- TOTOBHOCTb W CIIOCOOHOCTH K OOpa30BaHHWIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
IPOTSKEHUH BCEH JKU3HHM; CO3HATEIbHOE OTHOILIEHHE K HEMpEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIICUTHOM MpodecCHOHANbHOMN 1 00IIECTBEHHOM NesSTebHOCTH,

- TOTOBHOCTh W CIIOCOOHOCTh K CaMOCTOSITCJIBHOM TBOPYECKOH U OTBETCTBCHHOM
JesATEIbHOCTH;

- TOTOBHOCTh K KOJIJIEKTUBHOM paboTe, COTPYAHMYECTBY CO CBEPCTHHUKAMU B 00pa-
30BaTEeNbHON, OOIIECTBEHHO IOJIE3HOM, Y4eOHO-MCCIIEeOBATENbCKOM, MPOCKTHOH U APYyrux
BHJIaxX JCSTENbHOCTH;

- OTHOIIEHUE K MPOPECCHOHATHHON JEATEIEHOCTH KaK BO3MOXHOCTH YYacTHUsl B pellie-
HUU JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAMOHAIBHBIX TPOOIIEM;

JIUYHOCHIHbLE NPU 60CRUMAHUU:

— JIP.4 TIposBasifonuii 1 I€MOHCTPUPYIOIIUN YBAXKECHHUE K JIIOJAM TPy/Aa, OCO3HAIOIIMI
IIEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsmuiics K GOPMUPOBAHHUIO B CETEBOM CpeJie TUIYHOCTHO U
po(hecCHOHATLHOTO KOHCTPYKTHBHOTO «IIH(PPOBOTO CIIEAAN.

MemanpeomMemHbix:

- YMEHHE CaMOCTOSITEIbHO OMNpPENENsATh UEIH JEATEIbHOCTH M COCTaBISATH IIJIAHBI
JEATEIbHOCTH; CAMOCTOSITEJIBHO  OCYIIECTBIISITh, KOHTPOJMPOBATH U  KOPPEKTHUPOBATH
JeATEIbHOCTh; UCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJIsl TIOCTUKEHUSI TOCTABICHHBIX IIEJIeH
U peanu3aliy IIJIAHOB JESTEIbHOCTH; BbIOMpAaTh YCIEIIHbIE CTPAaTErMH B PAa3IUYHBIX
CUTYaIUsX;



- YMEHuEe NpPOAYKTUBHO OOLIAThCS M B3aUMOJACWCTBOBAaTH B IPOLIECCE COBMECTHOM
NESTENIbHOCTH, YYHUTHIBATH TMO3UIUU APYTUX YYaCTHHKOB JAEATEIbHOCTH, 3 HEKTHBHO
paspeniaTh KOH(IJIUKTHI,

- BIJIaJICHHC HaBBIKAMM I103HABATEIbHOHM, Y4YCOHO-HCCIICIOBATECILCKOM M IPOCKTHOM
NEeSTENIbHOCTH, HaBBIKAMU  pa3pelieHus MpobiieM; CHOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS] MPaKTUYECKHUX 3a/1ayu, TPUMEHEHUIO Pa3IMYHbIX
METO/I0B ITO3HAHUS;

- TOTOBHOCTh U CIOCOOHOCTh K CAaMOCTOSTEIbHOW HH(OPMAIIMOHHO-TI03HABATEIHHON
NESTeNIbHOCTH, BKJIOYash YMEHHE OpPUEHTHUPOBATHCS B PA3IMUHBIX HCTOYHUKAX HH(OpMamuu,
KPUTHYECKH OIICHUBATh M HWHTEPIPETUPOBATh HH(POpPMAINIO, TOMYyYaEMYH U3 Pa3TMYHBIX
VMCTOYHHKOB;

- BIJIaJICHUE SI3BIKOBBIMHM CPEJCTBAMU: YMEHHE SICHO, JIOTUMHO M TOYHO M3Jaratb CBOIO
TOYKY 3PEHUS, UCIIOJIb30BaTh a/ICKBATHBIE SI3bIKOBBIEC CPE/ICTBA;

- BJAJICHWE HAaBBIKAMU TIO3HABATENHLHOW pedlieKCMM KaK OCO3HAHHUS COBEPIIAEMBIX
JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIHTATOB M OCHOBAHMI, TPAHUL CBOETO 3HAHUS U
HE3HaHMs, HOBBIX MTO3HABATENbHBIX 3a7a4 U CPEICTB JJI UX JOCTUKEHUS,

- IeNeyCTPEeMIIEHHOCTh B TIOMCKaX W MPHUHITUM pElIeHUH, COOOpa3UTEIbHOCTh U
UHTYULIMSA, PA3BUTOCTh IPOCTPAHCTBEHHBIX TPEACTABICHUN; CIHOCOOHOCTh BOCIPUHUMATH
KpacoTy ¥ TapMOHHIO MUDa;

® TMpeAMeTHBIX:

- c(hOpMHUPOBAHHOCTH MPEACTABICHUN O MAaTeMaTUKEe KaK YaCTH MHUPOBON KyIbTYpPHI U
MeCTe MaTeMaTHUKH B COBPEMEHHOM LMBWIM3ALMU, CIIOCO0aX OMHCAHUS SIBJICHHUM peabHOTO
MHpa Ha MaTEMaTUYECKOM SI3bIKE;

- c¢(OpMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHYECKHX MOHATUAX KaK Ba)KHEHIINX
MaTEMaTUYECKUX MOJIETISX, MTO3BOJISIONIUX OMUCHIBATh U U3Yy4YaTh Pa3HbIC MPOLECCHl U SIBJICHUS;
MTOHUMAaHNE BO3MOKHOCTH aKCHOMAaTUYECKOI0 MOCTPOCHUSI MAaTEMaTUYECKUX TEOPUIL;

- BJIQJICHME METOJAMH JO0Ka3aTelbCTB M AITOPUTMOB PEILICHUS, YMEHUE UX MPUMEHSITH,
IIPOBOJIUTH TOKA3aTENIbHBIE PACCYKIEHUS B XO/I€ PEIICHUS 3a/1a4;

- BJIaJICHUE CTaHAAPTHBIMU MpPUEMaMHU PEIICHUS] PAUOHAIBHBIX M HPPAlMOHAIbHBIX,
MIOKa3aTeNIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHH M HEPABEHCTB, UX CHUCTEM;
UCII0JIb30BAHHUE TOTOBBIX KOMIBIOTEPHBIX MPOrPaMM, B TOM YHCIIE JJIsl IOUCKA MTyTH PEIICHUS U
WJUTFOCTPALIMY PELICHUS] YPAaBHEHUN U HEPABEHCTB;

- chopMHpPOBAaHHOCTH MPEICTABICHUI 00 OCHOBHBIX MOHATHSIX MAaTEMAaTHYECKOTO
aHaliM3a M MX CBOICTBaX, BJAJEHHE YMEHHMEM XapaKTepu30BaTh IMOBEACHHUE (DYHKIHMH,
MCII0JIb30BAHUE MOTYYEHHBIX 3HAaHUH JJI1 OMUCAHUS U aHAJIU3a PEaIbHBIX 3aBUCUMOCTEH;

- BJIQJICHUE OCHOBHBIMM MOHATHSMHU O INIOCKHUX M MPOCTPAHCTBEHHBIX N'€OMETPUUYECKUX
¢durypax, X OCHOBHBIX CBOMCTBaX; C(OPMUPOBAHHOCTh YMEHHSI PACIIO3HABATH T€OMETPUICCKUE
burypsl Ha dYeprekax, MOJEISIX M B pEaJbHOM MHpE; NMPUMEHEHHE H3YyYEHHBIX CBOMCTB
reoMeTpuueckux ¢uryp u GopMyn IS PEHICHHS TEeOMETPUYECKHX 3a1ad Hu 3a7ad ¢
MIPaKTUYECKUM COJEPKAHUEM;

- cOPMUPOBAHHOCTh MPEJCTABICHUNA O TMpoIeccaX M SBICHUSX, HMEIOIIUX Bepo-
ATHOCTHBI XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHpPE, OCHOBHBIX
MOHSATHUSAX AJIEMEHTApPHON TEOPUM BEPOSTHOCTEH; YMEHUN HAXOJUThb U OLIEHHUBATH BEPOSITHOCTU
HACTYIUICHHS] COOBITHI B MPOCTEHIINX MPAKTUYECKUX CUTYallUsX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4yalHBIX BEJIIMYUH;

- BJIQJICHHE HABBIKAMU HCIIOJB30BAHHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrPAMM IpPH
pelieHuu 3aay.

PabGouast mporpamma paccumtana Ha 234 yaca. B xome wu3ydeHHS NMCIUIUIMHBI
IpPOrpaMMOi TPETyCMOTPEHBI 4 KOHTPOJBHBIE PAOOTHI, MO OJHOM B 3aBEPIICHHH KaXIIOTO



pazmena. IIpomexyrouHoi  Gopmoil  aTTecTallud BO  BTOPOM  CEMECTpE  SIBISETCA
¢ epeHIIMPOBAHHBIN 3a4eT.



2. TemaTHuyecKuii JIaH

KoJ1-Bo ayiuTopHbIX Ya-

Maxkcum. o
coB npu o4Hoit popme | CamocT.
yuyeOHast
HaumeHoBaHue pa3aesioB U TeM HArDV3KA o0yueHust pabora,
pysKa, JIa6. | Ipakr. yac.
qac. Bcero
pao. 3aH.

BBeaenue 3 2 - - 1/1*
Pazgen 1. Anreopa 99 70 - - 29
Tema 1.1. Pa3Butre NOHATHUS O YUCIIC 11,5 8 - - 3,5/1%*
Tema 1.2. KopHu, cTeneHu u gorapu@mol 20,5 14 - - 6,5
Tema 1.3. OCHOBBI TPUTOHOMETPUU 23 16 - - 7
Tema 1.4. OyHKIMH, UX CBONHCTBA U TpaPUKU 20 14 - - 6
Tema 1.5. YpaBHeHUS U HEPABEHCTBA 25 18 - - 7/2%
KonTpoabHas padora Ne 1 2 2 - - -
Pasznea 2. Hauyayia MaTeMaTH4eCKOr0 aHAJIN3A 48 32 - - 16
Tema 2.1. IlocnenoBareasHOCTU 12 8 - - 4
Tema 2.2. [Ipon3BoaHas U ee NPUMEHEHUE 24 16 - - 8
Tema 2.3. [lepBooOpa3Hast 1 HHTErpaj 12 8 - - 4
KonrtpoJsabHnas padora Ne 2 2 2 - - -
Paznen 3. KomOmnHaropuka, cTaTHCTHMKA U 21 14 - - 7
TeOpHUsi BEPOSATHOCTEH
Tema 3.1. DneMeHTH KOMOMHATOPUKH 6 4 - - 2
Tema 3.2. D1eMeHTBI TEOPUU BEPOSITHOCTEN 9 6 - - 3
Tema 3.3. DineMeHTh MaTeMaTUYECKOW CTaTH- 6 4 - - 2
CTUKU
KonTtpoabsnas pabora Ne 3 2 2 - - -
Pasnen 4. 'eomeTpus 41 28 - - 13
Tema 4.1. [IpsiMbie ¥ TIOCKOCTH B MPOCTPAHCT- 15 10 - - 5
BE
Tema 4.2. MHOrOrpaHHUKHU 9 6 - - 3
Tema 4.3. Tena v NOBEpXHOCTH BpAIICHUS 6 4 - - 2
Tema 4.4. 3mepeHust B reoMeTpun 8 6 - - 2
Tema 4.5. KoopauHaTbl 1 BEKTOPbI 3 2 - - 1
KourpoubHnas padora Ne 4 2 2 - - -
3ayeTHOe 3aHATHE 2 2 - - -
Koncyabranumn 12
MakcumajibHasi HATpy3Ka 234 156 156 - 66




3. Conep:kanue y4eOHOM TUCHUTIIHHbI

BBeaenue
MatemaTtuka B HayKe, TEXHHKE, SKOHOMHKE, WH(OOPMAIIMOHHBIX TEXHOJOTHUSX U TIPaK-
TUYECKOU JaesTeNbHOCTU. llenn u 3amaun mM3ydeHUss MaTeMaTHKH IIPU OCBOCHUHU Mpodeccuid
CIIO u cnenmunansHOcTel CIIO.

Pa3znea 1. Anreopa
Tema 1.1. PazBuTue nNoHsATHA 0 YHCIIE

Llenwie 1 panroHanbHble yncina. JlelicTButenbaple uncia. [[pubauKeHHbIe BHIYUCICHHUS.
Apudmerndeckue NEHCTBUS HaJ YKCIaMHU, HaXOXKJICHHUE MPUOIMIKCHHBIX 3HAUCHUH BEIMYHMH H
MOTPEITHOCTEH BBIYMCICHHUH (a0COMIOTHOW M OTHOCHTEIIBHOW), CPAaBHEHHE YHCIIOBBIX BBIpaXKe-
HUM.

Tema 1.2. KopHu, crenenu u jiorapugmsi

Kophuu HatypanbHOM cTeneHu U3 uncia u ux cBorictBa. CTENeHH ¢ pallMOHaIbHBIMU T10-
Ka3aTensiMu, UX cBorcTBa. CTeneHu ¢ JEeHCTBUTENbHBIMU MOKa3arensiMu. CBOMCTBA CTENEHU C
JICUCTBUTENIbHBIM TOKa3aTeaeM. BpIunClieHME M CpaBHEHME KOPHER. BBINOIHEHHE pacueToB C
panukanaMu. PemieHue mppaimoHaldbHbIX yYpaBHeHUN. HaxoxaeHue 3HaueHUW CTENEeHel C pa-
[IMOHANBHBIMU TIOKa3aTensimu. CpaBHeHUe creneHeil. [IpeoOpa3oBaHusi BEIpaXEHU, Colepika-
IIMX CTENEeHU. Penienre nokasaTenbHbIX YpaBHEHUM. Penienne npukinagHbixX 3a1a4.

Jlorapudm uncna. OcHOBHOE JorapupmMudeckoe ToxaecTBo. CBoiicTBa Jorapupmos.
Hecsatnunbie U HaTypanbHbIe JTorapudwmel. [IpaBuna neictBuii ¢ norapudpmamu. [lepexon k Ho-
BOMY OCHOBaHMIO. HaxoxneHue 3HaueHui jorapudma mo mpowu3BOJIbHOMY ocHoBaHMIO. [lepe-
XOJl OT OJAHOTO OCHOBaHMs K Apyromy. Beruucnenue u cpaBHenue sorapudmos. Jlorapudmupo-
BaHUE U TOTEHIMPOBAaHUE BhIpaxxeHUH. [IpuOIvKeHHbIE BEIYUCICHUS U PEIICHUS MPUKIAIHBIX
3amay. Pemmenue norapuMuIecKux ypaBHEHHIM.

[TpeoOpazoBaHue palMOHATBHBIX, UPPAIIMOHATBHBIX, CTEIIEHHBIX, TTOKA3aTEbHBIX U JIO-
rapuMHUYECKUX BBIPAKEHUH.

Tema 1.3. OCHOBBI TPUTOHOMETPHU

Pannannas mMepa yrna. PaguanHblii METOJ U3MEPEHUS YIJIOB BpAIllEHUS U CBS3b C Ipa-
nycHoU Mepoil. Bpamarensnoe aBuxenue. CUHYC, KOCUHYC, TAHTE€HC U KOTAHT'€HC YuCIIa.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAeCTBA. PopMyibl puBeaeHUss. @OpMyIIbI ClIOXKe-
Hus. Qopmyibl yaBoeHUs:. DOpMyIibl TOJIOBUHHOIO YTJIa.

[IpeoOpazoBanuss MPOCTEHIIMX TPUTOHOMETPUUYECKUX BhIpaxkeHui. I[IpeobpazoBanue
CYMMBI TPUTOHOMETPUYECKUX (PYHKIIHIA B TPOU3BEICHUE U TIPOU3BEICHUS B CYMMY.

Tpuronomerpuyeckue ypaBHEHUsI M HepaBeHCTBa. [Ipocreiliime TpUTrOHOMETPHUYECKUE
YpaBHEHUS.

OO6paTHble TpUroHOMeTpUUYecKue GyHKIMU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

Tema 1.4. ®yHKkuMHU, UX cBOIicTBA U rpaduKu

Oynknuu. O6IacTh ONMPEEICHUST 1 MHOKECTBO 3HAYEHUH; rpaduk (QPyHKIIUH, TOCTpOE-
HUe rpaduKoB QYHKUUH, 3aJaHHBIX PA3TIMYHBIMH CIIOCOOAMH.



CgoiictBa (pynkiuu. [IpuMepsl 3aBUCUMOCTEN MEXy MEPEMEHHBIMU B peajbHBIX IPO-
[[eccax M3 CMEXHBIX JUCUUIUINH, B peaJbHBIX IMpolieccax u siBieHusx. OnpenencHue QyHKIUN.
MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh, OTPAHMYEHHOCTh, MEPUOANYHOCTD. [IpoMexyTKku BO3-
pactaHus U yObIBaHUS, HauOOIbIIIee U HaUMEHBIIIEe 3HAYCHHS, TOUYKH IKCTpeMyma. [ 'padude-
ckas uHTeprpetainusa. [loctpoenne u urenue rpadukoB ¢yHkumii. MccnenoBanue QyHKINH.
CBolicTBa TUHEHHON, KBaIPATHUYHOM, KyCOUHO-IMHEWHOW M ApOoOHO- NuHelHOo QyHkumii. He-
IpephIBHBIC U Neproanueckre GyHKUuU. Apudmerndeckue onepanuu Hax GyHKIusIMu. Crox-
Hast pyHKus (kommo3umus). OOparHele GyHKUIMU U UX rpaduku. OdracTe onpeneneHus u 0o-
JIaCTh 3HaUeHUM 0OpaTtHoH (yHKIMH. ['paduk oOpaTHON HYyHKIIHH.

CremneHHbIe, TMOKAa3aTeNbHBIC, JIOTAPUPMUUYECKHE H TPUTOHOMETPUYECKHE (YHKIIHH.
CaoiicTBa u rpaduKH CHHYyca, KOCHHYCa, TaHTeHca U KoTaHreHca. OOpaTHble QYHKIUU U HX
rpaduxu. ['apmonnueckue xonedanus. OOpaTHbIe TpUroHOMeTpudeckue (yHkiuu. Onpenene-
HUg QyHKIUH, uX cBoiicTBa U rpaduku. [Ipeodbpazoanus rpadukos. [lapamiensHbiil epeHocC,
CUMMETPHUS OTHOCHUTEIHHO OCEH KOOPIWHAT U CHMMETPHUS OTHOCHUTEIBHO Hadajaa KOOPAUHAT,
CHUMMETpPHUSI OTHOCUTEIBHO MPSIMOM y=X, PacTSIKEHUE M CXKaTHe BAOJb oced koopauHart. [Ipu-
KIaaHble 3a1a4uu. [loka3aTenbHele, norapuMudecKue, TPUrOHOMETPUYECKUE YPAaBHEHUS.

Tema 1.5. YpaBHeHUs1 M HepaBeHCTBA

PaumonaneHble, uppalMoHalibHbIE, MOKa3aTEIbHbIE U TPUTOHOMETPUUYECKHUE YPaBHEHUS
U CUCTeMBbl. PaBHOCWJIBHOCTh ypaBHEHHI, HEPaBEHCTB, cucTeM. KOpHU ypaBHEHHII.
[IpeoOpazoBanne ypaBHeHUH. (OCHOBHBIC TPUEMBI PEUICHUS YPaBHEHHA M WX CHCTEM
(paznmoxeHMe Ha MHOXKUTEJIHM, BBEJIEHHE HOBBIX HEW3BECTHBIX, MOJCTAaHOBKA, IpaduyecKuit
METOJ).

PannoHaneHble,  MppalMOHalbHBIE,  IOKAa3aTeIbHbIE W  TPUTOHOMETPUYECKHUE
HepaBeHCTBAa. OCHOBHBIE TPUEMBI UX PEIICHHUS.

Hcnonp3oBanne CBOMCTB M TpadukoB (pyHKIUI IPH pEIIeHUH YpaBHEHUN U HEPABEHCTB.
Meton wuHTepBanoB. M300paxkeHHME Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA PEIICHHIA
YPaBHEHUI U HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CHCTEM.

[IpuMeHeHne MaTeMaTUYECKUX METOJIOB /I PEIICHUs COAEpPNKATENbHBIX 3a7ad U3 pas-
JUYHBIX 00JIacTell HayKu U MpakTuku. MHTeprperanus pe3ynbrara, y4eT peajlbHbIX OrpaHuye-
HUH.

CamocrosiTesbHast padoTa

1) Harmucanne pedepara «Mctopus pa3BuTus MaTeMaTHYECKUX 3HAHHWH (d110Xa, CTpaHa,
YUYEHBIH - IO BEIOOPY)», HHANBUIYAIBHBIA IPOCKT.

2) PemieHne BIYUCTUTENBHBIX TIPUMEPOB.

3) CocraBieHHe CUTyallMOHHBIX 3a/1a4, PEIIAEMbIX C TIOMOIIBIO IPOLEHTOB, IPONIOPLIUHI,
norapu(MoB, U UX pelIeHue.

4) Pemenue 3a1a4 Ha MPUOIMKEHHBIC BBIYUCICHUS U OLICHKY TOTPEIIHOCTEH.

5) CocraBrieHue TeCTOB Ha MPUMEHEHUE TPUTOHOMETPUUECKUX (HOPMYIL.

6) Pemenne npocTeinX TPUrOHOMETPUYECKUX YPABHEHUH.

7) IlocTpoenue rpad kOB CTEMEHHBIX (YHKITUH.

8) BrimonHenue rpadudeckoit paboTsl «DeMeHTapHble NpeoOpa3oBaHUs TIpadUKOB
GyHKIMHA (CTENEHHBIX, MOKA3aTEIbHBIX, JOTApU(PMHUIECKUX, TPUTOHOMETPUUECKUX - TIO BBIOO-

py)».
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9) Pemienne HEpaBEHCTB METOJIOM MHTEPBAJIOB.

10) Hanucanwne pedepara c anementamu uccienoBanus «DyHKuu (moKazaTenbHasi, J10-
rapudmuyeckas, TPUrOHOMETPUUECKHE - 110 BBIOOPY) B €CTECTBEHHBIX HayKax», HHIAUBUAYalb-
HBI IIPOEKT.

Pa3gen 2. Hauajia MaTeMaTH4eCKOr0 aHAJIN3a
Tema 2.1. [TocaenoBaTreJJLHOCTH

CriocoObl 3a/iaHus, CBOWMCTBA, BHIUMCICHHE YICHOB YHCIOBBIX IMOCIEIOBATEIILHOCTEH.
[TonsTue o npenene nocienoBareabHOCTU. CyllleCTBOBaHUE Mpeiesia MOHOTOHHON OrpaHUYeH-
HOW TocnenoBaTenbHOCTH. CyMMHpOBaHHME TOCIEAOBaTEIbHOCTEH. beckoHeuHO yObIBaromas
reoMeTpruyecKasi Mporpeccus U ee cyMmma.

Tema 2.2. [IpousBogHasi U ee NPUMEHEHHUE

[TonsiTHE O TPOM3BOIHON PYHKIINH, €€ TEOMETPUUECKUIN U (hU3HUECKU (MEXaHUYECKU)
CMBICJ. YpaBHEHHE KacaTeabHOU K rpaduky QyHkiuu B obmem Buae. [IpousBogHbie cymMMBbl,
pa3HOCTH, MTPOU3BENCHUs, YacTHhIC (paBuiia auddepernupoBanus). [Ipon3BoIHbIE OCHOBHBIX
anemMeHTapHbIXx (QyHkuit  (bopmynsr  auddepenuupoBanus). [IpoumsBogHas KOMIO3WUIIUU
(cmoxkuoit ynkumm). Tabnuua TPOU3BOAHBIX dJIEMEHTApHBIX (yHKIMiA. [lpuMmeHeHue
MIPOU3BOHOM K UCCIIE0BaHUIO (YHKIIUNA U TIOCTPOCHHIO rpadukoB. [Ipon3BoaHass KOMITO3UIIUH
(cmoxxHOM PyHKIIHN).

[Tpumepsl MCHONB30BaHUS TPOU3BOAHOW [JISi HAXOXKICHHS HAWIYYIIEro pPELICHUS B
MPUKIAIHBIX 3a7adax. HaxoxaeHne HauOoIbIIero, HAMMEHBIIETO 3HAYCHHS B IKCTPEMAIbHBIX
3HaueHn (QyHKOuH. BTopas mnpouw3BojgHAs, €€ TEOMETPUYECKUM U (PU3UUECKHH CMBICI.
Haxoxaenne ckopocTu Ajs mpoliecca, 3aqaHHoro Gopmynoi u rpagukom.

Tema 2.3. [lepBooOpa3Hasi 1 HHTerpaJ

[TepBooOpasnast u unTerpai. [I[puMeHeHNEe ONPEIeIIEHHOTO HHTErpaia sl HaXOXKICHHUS
IO KpUBOJMHEHHOW Tpaneuun. Teopema Hprorona—Jleii6aumna. ®opmyna HeroTroHa—
Jleitonuna. [Tpumepsl npuMeHeHus: HHTErpaia B pusuke u reomerpuu. [IpuMeHeHne nHTerpata
K BBIYHMCIICHUIO (PM3UYECKUX BEJIMYMH U IIOLIA/IEeH.

CamocrosiTesbHast padoTa

1) Pemenne 3amau (Ha BBIYMCICHHE CYMMBI O€CKOHEYHO YOBIBAIOIICH r€OMETPHUYECKON
MPOrPECCUH, MPENETIOB YMCIOBBIX MOCIEA0BATENbHOCTEH, NMpeaenoB (YHKIHMM B TOYKE U Ha
0ECKOHEUHOCTH, Ha MEXAaHWYECKHH M T€OMETPHUUYECKUI CMBICT MPOU3BOAHOM, Ha HCCIEIOBaHHE
GYHKIMA Ha SKCTPEMYMBI, HA HaXOXKJICHUE HAMOOJbINEero (HAaMMEHBIIET0) 3HAYCHUsT (PYHKITUH
Ha JAHHOM OTpe3Ke, Ha HaX0XJIeHUE MepBOOOPa3HBIX, HA TPUMEHEHHE HHTETPAJIOB).

2) BeBon popmyn auddepeHImpoBaHms 0 YETHIPEM IIIaraM.

3) Haxosxnenue npon3BOIHbIX.

4) Beruucnenne 3Ha4eHUN IPOU3BOTHBIX B TOUKE.

5) UccnenoBanue (yHKIMU, TTOCTPOSHUE ee TpadHKa.

6) CocraBieHHe H pelICHWE CUTYyallMOHHOW 3aJadyd Ha OINTHMAJbHBIA BapHaHT,
pelaeMoil ¢ MOMOIIBIO TPOU3BOIHOM.
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7) BeluncieHne WHTETpajoB, IUIOMANACH KPHBOJWHEWHBIX Tpamneruid ¢ TOMOIIbIO
ONpEIETICHHOTO UHTErpa’a.

Pa3nea 3. KomOuHaTopuka, CTAaTHCTHKA U TEOPHS BepOSITHOCTEN
Tema 3.1. DiieMeHTBI KOMOMHATOPUKH

Hcropus pa3BuTus KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH M CTATUCTHUKU U UX POIb B
pa3IMyHBIX cdepax YeToBEUeCKOH kKu3HenesTeabHOCTH. OCHOBHBIC MOHATHS KOMOMHATOPHUKH.
Pa3mernenusi, couetanusi, IepecTaHOBKH, (GOPMYJIBI U 33aJa4d Ha MOJCUET UX yucia. PemeHue
KOMOWHATOPHBIX 3a7a4 Ha rnepebop BapuaHTOB. [IpaBmia komOunatopuku. dopmyrna OMHOMA
Heiorona. CBoiicTBa OMHOMUHANBHBIX Kod(duuuentoB. Tpeyronsuuk Ilackans. ITpuknaansie
3a7a4u.

Tema 3.2. Di1eMeHTbI TEOPUU BEPOSTHOCTEH

CoOpITHE, BEpOSTHOCTH COOBITHS, CIOKEHHWE W YMHOXKEHHE BeposTHocTed. [loHsTHEe O
HE3aBUCUMOCTH cOOBITUN. Kilaccuieckoe ompe/erneHrne BEepOsITHOCTH, CBOMCTBA BEPOSITHOCTEH,
TeopeMa 0 cyMMe BeposiTHOCTel. Brruncienune BepositHocte. [Ipuknagnsie 3agaun. [Ipencras-
JIEHUE YMCIOBBIX NaHHbIX. [Ipuknagneie 3amaun. JluckpeTHas ciydailHas BEJIMYMHA, 3aKOH €€
pactipenenenus. Pacnipenenenue u Gopmyna beprymiu. UncnoBeie XapaKTEPUCTUKH TUCKPET-
HOM CIIy4aiiHOW BEJIMYUHBI.

Tema 3.3. D1eMEeHTHI MATEMATHYECKOI CTATUCTHKH

[IpencraBnenue qaHHBIX (TAOIHUIIBI, AUATPAMMBI, TpaQUKH), TeHEpaIbHAsI COBOKYITHOCTb,
BbIOOpKa, cpefHee apupmerndyeckoe, menuana. [loHsaTHe 0 3a71a4ax MaTeMaTUYECKOM CTaTUCTH-
KH.

Pemenne npakTudeckux 3a1a4 ¢ IPUMEHEHHEM BEPOATHOCTHBIX METOOB.

CamocrosiTesibHasi padoTa

1) Hanmcanue pedepara ¢ snementamu uccienoBanus «O0pabOTKa CTaTUCTUYECKUX JaH-
HBIX, IOJTYUYCHHBIX B PC3YJILTATC SKCIICPUMCHTA.

2) Pemienue 3agay (Ha MpUMEHEHHE TEOPEM O BEPOSITHOCTH, Ha BHIYMCIICHUE YHCIOBBIX Xa-
PaKTEPUCTHUK CITYYaiiHOW BEJIMYMHBI).

Pasznen 4. 'eomerpus
Tema 4.1. IIpsimMble U JIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacnoniokeHue AByX NPSMBIX B IpocTpaHcTBe. [Ipu3Haku B3aMMHOro pacro-
JIO’KEHUSI TIPSAMBIX. YTOJ MEXIY NpsAMbIMU. B3anuMHOE pacnonokeHue NMpsIMbIX U IJIOCKOCTEH.
[TapannensHOCTh TpsIMOM M TWIOCKOCTH. [lapamnenbHocTh minockocTed. [lepneHauKyaspHOCTb
NpsMOM M TJIOCKOCTH. lIepneHIuKyNnsp M HaKJIOHHAsA K IUIOCKOCTH. YTOJI MEXKIY NPSIMON U
IJIOCKOCTHIO0. JIByrpaHHbBINA yroy. YToJ Mexay miIockocTsamu. [lepnenauKyaspHOCTh ABYX IJIOC-
kocteil. Teopembl 0 B3aMMHOM PACHOJIOKEHUHU NPSIMOM U IJIOCKOCTH. TeopeMa 0 Tpex meprneH-
nukyispax. [IpusHaku U cBOMCTBA MapaJyiebHBIX M MEPIEHAUKYISIPHBIX IUTOCKoCcTe. PaccTos-
HUE OT TOYKH JI0 TUIOCKOCTH, OT MPSIMOM JI0 TNIOCKOCTH, PACCTOSTHUE MEXKY IIOCKOCTAMHM, MEX-
Iy CKpEIIMBAIOIIUMHUCS MPSMBIMU, MEX]y TPOU3BOJIbHBIMU (PUTYpaMu B TPOCTPAHCTBE.
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I'eomeTpuueckue npeoOpa3zoBaHUsl MPOCTPAHCTBA: MapaIeNbHbIN MEPEHOC, CUMMETPHUS
OTHOCHUTENBHO TIOCKOCTH.

[TapannensHOe MPOEKTHUPOBAHUE W €TO CBOMCTBA. B3ammHOE pacrmosioxeHue u mu300pa-
KEHHE TPOCTPAHCTBEHHBIX (QUTYD.

Tema 4.2. MHOrorpaHHHKH

Bepuunsl, peOpa, rpann MHOTOTpaHHUKA. Pa3BepTka. MHOrorpanHbie yribl. Beimykisie
MHOTrorpanHuku. Teopema Diiepa.

[Tpu3sma. [Ipsimas u HakoHHas npusma. [IpaBunbHast npusma. [lapannenenunen. Kyo.

[Tupamupa. [IpaBunbHas nupamMuga. Y cedeHHas nupamuaa. Terpasp.

CummeTpun B KyOe, B apajijiesienuIie/ie, B IpU3Me U MApaMUje.

Ceuenus Ky0a, IpU3Mbl U TUPAMUJIBL.

[IpencraBneHre O MPaBWIBHBIX MHOTOTPAaHHUKAX (TeTpadape, KyOe, OKTadape, AOie-
KadJIpe ¥ KKOCadape).

Paznuunbie BUABI MHOTOTpaHHUKOB. WX u3oOpaxenws. CedeHus, pa3BEpPTKH MHOTO-
rpanHukoB. [lnomane noBepxHocTu. Buasl cummeTpuii B mpocTpancTBe. CUMMETpHUs Tel Bpa-
[ICHUS] © MHOTOTPaHHHUKOB. Beruncnenue miomasieit 1 00beMoB.

Tema 4.3. Tes1a 1 MOBEPXHOCTH BpallleHUS

Hunuuap u konyc. YcedeHHbld konyc. OCHOBaHUE, BBICOTA, OOKOBAs MOBEPXHOCTH, 00-
pasyromasi, pazBepTka. OceBble CEUEHHs U CEUCHUS], MapalieIbHbIE OCHOBAHMUIO.
[Iap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.

Tema 4.4. U3mMepeHusi B reOMeTPpUH

O6bem u ero uzmepenue. arerpanbHas popMyna oobema.

dopmynsl 00beMa KyOa, TPSIMOYTOJIBHOTO MapalieNienuIea, Mpu3Mbl, HUIUHApa. Dop-
MyJIbl 00beMa MUpaMUAbl U KoHyca. DOpMyITBI MIJIONIAIU MOBEPXHOCTEH HMWIMHIpPA U KOHYCA.
dopmyiiel 00beMa Iapa u miomaau chepsl.

[Togo6ue Ten. OTHOIEHUS TII0IAEH TOBEPXHOCTEH U 00bEMOB MOAOOHBIX TEI.

Tema 4.5. KoopauHaTbl M BEKTOPbBI

[IpsiMmoyronbHas (IekapToOBa) CUCTEMA KOOpPAUHAT B mpocTpaHcTBe. Popmyna paccrosi-
HUSL MEX]Ly IBYMS TOUKaMU. Y paBHEHUE CPEpBbL

BekTopsl. Monynb BekTopa. PaBeHCTBO BEKTOPOB. JleiiCcTBUS HaJl BEKTOpaMH, B TOM YHC-
Jie 3aJlaHHBIMU KoopauHaTaMu. Cll0KEeHHEe BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha yuciio. Paznoxe-
HUE BEKTOpa MO HAIMpaBJIEHUSM. YTOJI MEXAy ABYMsi BekTopamu. [Ipoekius BekTOopa Ha OCh.
Koopaunartsl Bektopa. CkansipHOE TPOU3BEAECHUE BEKTOPOB.

Hcnons3oBanre KOOpAUHAT U BEKTOPOB MPU PEIICHUH MAaTEMAaTUYECKUX M MPUKIAJTHBIX
3a/ay.

VYpaBHEHHE OKPYKHOCTH, c(hepsl, mIockocTu. PaccrosHue Mexay Toukamu. BekTopHoe
YpaBHEHUE MPSMON U IUIOCKOCTHU. Mcronap30BaHre BEKTOPOB MPHU JOKA3aTEIbCTBE TEOPEM CTe-
pEOMETpHUH.

CamocrosiTesbHast padoTa
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1) BremmonHeHne 4YepTexed, M3yYeHHE JI0KA3aTeIbCTB  (TEOpeM, MPU3HAKOB
napauIeTbHOCTH, IEPIICHANKYISIPHOCTH).

2) Pemenue 3amay (0 Tpex MepHeHAUKYISIpax, ABYTPAHHOM yTie, MUpaMujie, HUIHHIPE,
KOHYyce, chepe, 11ape, Ha BBIUMCIEHHE 00BEMOB, IJIOLIAJICHi MOBEPXHOCTEH, Ha BBINOJIHEHHE
JIEHCTBUI HAJl BEKTOPAMH).

3) IloaroroBka cooOmmenus «IIpaBuabHBIE MHOTOTPAHHUKI.

4) BeiBox (hopmyiibl o0beMa KOHyca.

Tembl pedepaToB (cood1enmii)

1) Ucropus pa3BUTHSI MaTeMaTHYECKUX 3HAHUM (CTpaHa, 3110Xa, YYEHBIH - 110 BEIOODY).

2) Oyakuum (MoKaszaTesbHasi, Jorapudmudeckasi, TPUTOHOMETPUYECKHUE — 110 BBIOOPY) B
€CTECTBEHHBIX HayKaXx.

3) [IpaBunbHBIE MHOTOTPAHHHKH.

4) DnemenTapHble peoOpa3oBanHust rpagukoB (QYyHKIHMHA (CTENEHHBIX, MOKa3aTeIbHBIX,
Jorapu(hMUUECKUX, TPUTOHOMETPUIECKHUX - TT0 BHIOOPY)

5) O6paboTKa CTaTUCTUUECKUX JAHHBIX, IIOJTyYEHHBIX B PE3yJIbTaTe SKCIIEPUMEHTA.

TeMbl HHAUBUAYAJIBbHBIX IIPOCKTOB

1) 3omoTo€ ceueHre B MPUPOJIC U UCKYCCTBE: MATEMATHYECKUH S3BIK KPACOTHI.

2) [Mucarop u paccBET MAaTEeMaTUKH.

3) Pa3zButue maremaruxu B [pesneit ['perun: EBknma, Apxumen.

4) IIpoucxoxxaeHue U UCTOPUUYECKOE PA3BUTHE TEOPUU BEPOSITHOCTEM.

5) Ucropus pa3BUTHS TPUTOHOMETPUH.

6) Hayunsie noctmxenus «Koposiast MareMaTukmy.

7) JlorapudM Kak CpeCTBO MO3HAHUS OKPYXKAIOIIET0 MHUPA.

8) ITokazarenpHas QyHKLUS B HAYKaX €CTECTBO3HAHUS.

9) Hoctmwxenus: Benukux marematukoB 17-18 BB: P. Jlekapt, Y. Hetoton, I'. JleiiOuu,
JI. Diinep.
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4. XapaKkTepucTHKA OCHOBHBIX BH/I0B Y4eOHOH AeAITeJIbHOCTH 00y4al0IINXCs

BBenenune

O3HaKOMJIEHUE C POJIbI0 MATEMATHKU B HayKe, TEXHUKE, IKO-
HOMUKE, WH(GOPMAIIMOHHBIX TEXHOJOTHUSX MU TMPAKTHICCKOUN
HCATCIIBHOCTHU. OSHaKOMJIeHI/Ie C OCSJsIMU U 3ala4yaMiu H3yqe-
HUSI MATEMATUKH MPH 0CBOCHUU crieraibHocTer CI1O

AJI'EBPA

PazBurTne nousitTus o
qucJae

Brimonnenue apupmMeTHuecKux NeHCTBUNA HaJ YMCIIaMH, CO-
4eTasi yCTHBIE U MIMCbMEHHBIE IIPUEMBI.

Haxoxnenne npubImKeHHBIX 3HaYeHUH BEJTMYMH U MOTpell-
HOCTEH BBIUMCICHUH (a0CONMIOTHON M OTHOCUTEIBHOM); CpaB-
HEHUE YUCIIOBBIX BBIPAKEHUH.

Haxoxxnenue omOok B IpeoOpa3oBaHUsIX U BBIYUCICHUSX.

KopHnu, crenenu u jora-
pudmbl

O3HaKOMJIEHHE C NTOHATHEM KOpPHS N-H CTENEHU, CBOMCTBAMU
PaauKaIOB ¥ IpaBUJIaMU CPaBHEHUS! KOPHEH.
DOopMyIMpPOBAHUE OIPEACICHUsS KOPHA U CBOMCTB KOPHEH.
Bbluncienre U CpaBHEHUE KOPHEH, BBINOJHEHUE NMPUKHUIKH
3HAYCHUS KOPHSI.

[IpeoOpa3zoBaHre YHUCIOBBIX M OYKBEHHBIX BBIPAXKEHUHU, CO-
JIePKAIIUX PAUKAIIBL.

BrimonHenue pacyetoB mo Qopmysiam, coAepKaliuM paau-
KaJIbl, OCYIIECTBIISIS HEOOXOAMMbIE TIOJICTAHOBKH U Tpeodpa-
30BaHMS.

OrnpezenieHne paBHOCWIBHOCTU BBIPAXKEHUU C paJUKaIamH.
Peuienue nppanmoHaabHbIX YPaBHEHHUI.

O3HaKkoOMJIEHUE C MOHATUEM CTENEHU C JICUCTBUTEIBHBIM I0-
Ka3aTeseM.

Haxoxxnenue 3HaueHUIl CTENEHU C HCIOJIb30BAHHEM (IIpU
HEO0OXOAMMOCTH ) MHCTPYMEHTAIBHBIX CPEJICTB.

3anuchIBaHUE KOPHS N-i CTENEHW B BUJAE CTENEHU C JIPOO-
HBIM TI0Ka3aTesieM U Ha000poT.

DopMyIMpOBAHKUE CBOWCTB CTENEHEN. Bbunciienre crenenein
C pPallMOHAJIBHBIM MOKA3aTeIEM, BBIIOJHEHNE PUKHIKY 3HAa-
YEHUs CTENIEHU, CPAaBHEHUE CTETICHEH.

[IpeoOpa3zoBaHKe YHUCIOBBIX M OYKBEHHBIX BBIPAXKEHUHU, CO-
JIepKaUX CTENEHU C NPUMEHEHUEM CBOMCTB. Pemienue mno-
Ka3aTeJIbHbIX YPAaBHCHUM.

O3HakoMJIEHHE C MPUMEHEHUEM KOPHEN U CTETEHEH MPH BbI-
YUCJICHUU CPEIHUX, ACJIIEHUU OTPE3KA B «30JI0TOM CEUCHUM.
Pemenne npukiagHeIX 3a/1a4 Ha CII0XKHBIE TPOIECHTHI.

IIpeoOpa3oBanus ajreo-
Pan4YecKUX BbIPAKEHH I

Brimontaenne mpeoOpa3oBaHMil  BBIPAKECHHUM, NPUMEHEHHE
dbopMyI, CBS3aHHBIX CO CBOWCTBaMHU cTereHed W jorapud-
MOB.
Omnpenenenue 00JIACTH JOMYCTUMBIX 3HAYEHUU Jorapudmu-
YECKOrO BBIpXKEHHs. PelmieHue norapuMUUecKux ypaBHe-
HUM.

OcHOBHBIE TIOHATHS TPU-
TOHOMETPHH

N3yueHue paguaHHOTO METOJA M3MEPEHUS YIJIOB BPALLEHUS
U UX CBSA3M C rpagycHoi Mepoil. M300paxeHue yrioB Bpaiie-
HUS Ha OKPYKHOCTH, COOTHECEHHE BEJIMYUHBI yrjia C €ro
PacIoJIOKEHUEM.

@opMyJIHUPOBAaHUE  OMNPEIACICHUM  TPUTOHOMETPHUYECKHUX
(GYHKUMH U1 YTII0OB MOBOPOTA U OCTPBIX YIIJIOB MPSIMOYTOJIb-




HOI'0 TPCYroJIbHUKA 1 00BACHEHHNE UX B3aHMOCBS3H.

OcCHOBHBIE TPUTOHOMET-
pHYeCcKHe TOkKIeCTBA

[IpumeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB IS
BBIYHCJICHHS] 3HAYEHWW TPUTOHOMETPUYECKUX (DYHKIHH IO
OJHOU U3 HUX.

IIpeoOpa3oBanusi npo-
CTefIlIMX TPUTOHOMETPH-
YeCKHMX BbIPasKeHH I

N3yuenne OCHOBHBIX (OpMYST TPUTOHOMETPUU: (HOPMYJIBI
CJIO’KEHUS, YIBOCHHMs, TpeoOpa3oBaHusi CyMMBbl TPUTOHOMET-
pudecKkuX (GYHKIUH B MPOU3BEICHUE U MPOU3BEICHHS B CyM-
My U NPUMCHCHUC IIPHU BBIYUCICHUN 3HAYCHUA TPUTOHOMCT-
PUYECKOTO BBIPAKCHUS U YIPOILEHUS €TO.

O3HaKOMJIEHHE CO CBOMCTBaMU CUMMCTPUHU TOYCK Ha CU-
HUYHOW OKPYXHOCTH M IPUMEHEHHE WX ISl BEIBOZA (GOPMYIT
IMPUBCACHUS.

IIpocreiimme TPUroHo-
MeTpH4YeCKHe YPAaBHEHHS
U HepaBeHCTBA

Pemenne nmo c¢dopMynaM u TPUTOHOMETPUUECKOMY KpYTy
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[IpumeneHnue oOIIMX METOJOB pelIeHUs YpaBHEHHH (TIpHUBe-
JIeHWEe K JMHEHHOMY, KBaJIpaTHOMY, METOJ pPa3J0KEHUs Ha
MHOJKUTENH, 3aMEHbI MePEMEHHOW) MpPHU PEIIeHUH TPUTOHO-
METPUUYECKUX YPAaBHEHUN. Y MEHHE OTMEYaTh Ha Kpyre pelie-
HUS IPOCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

APpKCHHYC, aDKKOCHHYC,
apKTaHIreHC Yucia

O3HakOMJICHHUE C TOHATHEM OOPATHBIX TPUTOHOMETPUUIECKUX
G YHKIIHA.

N3ydenne ompeneneHuil apkCcUHyca, apKKOCHHYCA, apKTaH-
reHca uucia, GopMyIupOBaHUE HMX, W300pakKCHHE HA €IU-
HUYHON OKPY)KHOCTH, NMPUMEHEHHUE IMPU PEIICHUH YypaBHE-
HUI.

®ynkuuu. IlonsiTue o He-
NPEepPLIBHOCTH (PYHKIIMU

O3HakOMJICHHE C MOHATHEM MEPEMEHHOH, MpuMepaMH 3aBU-
CUMOCTEN MEX]ly IepEMEHHBIMHU.

O3HakoMJIEHHE C TMOHATHEM Tpaduka, OlpeierIeHne MpruHal-
JeKHOCTH TOUkH Tpaduky QyHkiuu. Onpenenenne mo ¢Gop-
MyJie pocTeiIeii 3aBUCUMOCTH, BU1a ee rpaduka. Breipaxe-
HUE 110 GOpMYIIe OHON MEPEMEHHON Yepe3 APYyTHE.
O3HakomiieHHE € ompeneneHueM (QpyHKUuH, GopMyIupoBa-
Hue ero. Haxoxxnenue oGnactu onpeneneHus u 00JacTu 3Ha-
YeHUH PYHKIUU.

CaoiicTBa pyHKIMH.
I'paduyeckas mHTEpHIpE-
Tauus. [lpumepsbl pyHk-
HMOHAJBbHBIX 3aBUCUMO-
cTeil B peajibHbIX Npolec-
cax U sIBJICHUSIX.

O3zHakoMjieHHE ¢ TpuMepamu (YHKIIMOHAJIbHBIX 3aBHCHMO-
CTel B pealbHbIX MPOLIECCAX U3 CMEXKHBIX TUCUUILTUH. O3Ha-
KOMJICHUE C JOKa3aTeJIbHbIMU PACCYXJIECHUSIMH HEKOTOPBIX
CBOWCTB JIMHEHHON M KBaJpaTWUYHON (PYHKIUH, MpoBenecHHE
WCCJICIOBAHMS JIMHCHHOW, KYCOYHO-JIMHEHHOW, JpoOHO-
JUHEWHOW W KBaJpaTHYHOW (DYHKIM, MOCTPOCHHE UX Ipa-
¢ukoB. [loctpoenue u urenue rpadukoB GyHkiuid. Mccme-
noBaHue QyHKIIUU.

CocraBnenue BUI0B (PYHKIIUN IO JaHHOMY YCIJIOBHUIO, pele-
HUE 33/1a4 Ha SKCTPEMYM.

Brimonaenune npeodbpazoBanuii rpaduka GyHKIIM.

OOpaTHble pyHKIMH

Wzyuenne noustHs obpatHOil ¢GyHKumu. O3HAKOMIIEHHE C
MOHATHEM CIIOKHOW (yHKImH. [IpumMeHeHne CBOMCTB (PyHK-
LA TPU KCCIECIOBAHUM YpPaBHEHUM M PELICHUM 3a7ad Ha
JKCTPEMYM.

Crenennble, NoKa3aTeb-
HbIE, JIOrapu(pMUYeCcKHe
U TPUTOHOMETPHYECKHE

Breruncnenne 3HadeHui QyHKIHMA MO 3HAYCHUIO apryMeHTa.
Omnpenenenue MOJIOKEHUS TOYKH Ha Tpaduke 1Mo ee KOOpIu-
HaTaM U Ha00OPOT.




¢ynkuun. Oo6parHbie
TPUTOHOMETPHYECKHE
byHxuun

Hcnonb3oBaHne CBOMCTB (DYHKIIHMH ISl CPABHEHHS 3HAYCHUI
CTeTIeHEH U JTorapu(moB.

[TocTtpoenne TpaduKOB CTEMEHHBIX | JIOTapU(PMHUIESCKUX
byHKINH.

Pemienune nokasaTenbHbIX U JOrapu(MUUECKUX YpaBHEHUH U
HEPABEHCTB I10 U3BECTHBIM aJITOPUTMaM.

O3HakoMJIEHHE C TIOHSITHEM HEMPEPHIBHOW MEPHUOIMYECKON
¢yHkuuu, GOpMyNIHpOBaHUE CBOMCTB CHHYCa U KOCHHYCA,
MOCTPOEHUE UX TPadUKOB.

O3HakOMJIEHHE C TOHSATHEM TapMOHUYECKHX KOJeOaHUil u
IpUMEpaMu TapMOHUYECKUX KOJI€OaHUH s ONMUCAHUA IPO-
IIECCOB B (PU3HMKE U APYruX 001aCTAX 3HAHUS.

O3HakoMJIEHME C TOHSTUEM Pa3pbIBHOM MEPHOIUYECKON
¢ynkunu, GopMyIHpOBaHUE CBOMCTB TaHT€HCA U KOTaHICH-
ca, IOCTPOCHHUE UX rpauKOB.

[Ipumenenune cBOMCTB (DYHKIMHA I CpaBHEHUS 3HAUYECHUI
TPUTOHOMETPUUYECKUX (YHKLUH, peIIeHUs] TPUTOHOMETpHUYe-
ckux ypaBHeHui. [loctpoenue rpadukoB oOpaTHBIX TPUTO-
HOMETpUYECKUX (PYHKIUI W ompenesneHue mo rpagukam ux
CBOMCTB.

Brinonnenue npeodpa3zoBanus rpauKoB.

YpaBHEeHUS M HEPABEHCT-
Ba

O3HakoMJIEHHE C MPOCTEUIIMMHU CBEICHUSIMU O KOPHSX aj-
reOpanveckix ypaBHEHUH, MOHATUSMU HMCCIEIO0BaHUS ypaB-
HEHUU U CUCTEM YPaBHEHUM.

N3ydenune Teopun paBHOCUILHOCTA YPaBHEHUN U €€ IpUMe-
HeHud. [loBTopeHue 3amucu peuieHus: CTaHJapTHBIX ypaBHe-
HUH, MPUEMOB ITPeoOpa30BaHUs yPaBHEHHUH Il CBEICHUS K
CTaHJAPTHOMY YPaBHEHHUIO.

HAYAJI

A MATEMATHYECKOI'O AHAJIM3A

IHocaenoBaTeJLHOCTH

O3HaKOMJIEHHE C TIOHATHEM YHCIOBOM IOCIEN0BATEIBHOCTH,
crnocobamMu ee 3aJaHusl, BBIYMCICHUSMU ee wieHOB. O3Ha-
KOMJIEHHE C MOHATHEM IIpesiena nocieaosareapbHocTu. O3Ha-
KOMJICHHE C BBIYMCIEHUEM CYMMBbI OECKOHEYHOT'O YHCIIOBOTO
psiaa Ha TpUMepe BBIUMCICHUS CyMMbl OECKOHEYHO YOBI-
BAIOLIEH T€OMETPUUECKON TPOTPECCHH.

Pemenue 3anau Ha npuMeHeHne (HOPMYIIBl CyMMbI O€CKOHeY-
HO YOBIBAIOIIEH T€OMETPUUECKON MPOTPECCHUH.

IIpousBoaHas u ee npu-
MEHeHHUe

O3HaKOMJIEHHUE C TOHATHEM ITPOU3BOIHOM.

Wzyuenue u popMyIupoBaHUE €€ MEXaHUYECKOTO U TeoMeT-
PUYECKOTO CMBICIIA, U3YUYEHUE AITOPUTMA BBIYUCIEHUS IIPO-
M3BOJHON HA MpPUMEpPE BBIYUCICHUS MTHOBEHHOW CKOPOCTU U
YIIJI0BOT0 KO3 PHUIMEHTa KacaTeIbHOM.

CocraBieHrue ypaBHEHHMsI KacaTelbHOW B oOmeM Buie. Yc-
BOCHHE TpaBmil AU epeHIupoBaHmsl, TaOIUIBI TPOU3BOI-
HBIX DJIEMEHTApPHBIX (YHKIWN, MPUMEHEeHHE i nuddepeH-
UPOBaHUS (PYHKIUH, COCTABICHHUS ypaBHEHUS KacaTeIbHOI.
N3yueHne TeopeM O CBSI3M CBOMCTB (DYHKIIMM W MPOU3BO/I-
HOU, GOPMYJINPOBKA UX.

[IpoBeneHre ¢ TMOMOIIBID MPOU3BOAHON HCCIEIOBAHUS
GbyHKLMY, 3a1aHHON (GOPMYIIOH.

VYcraHoBNIEHHE CBSI3M CBOWCTB (DYHKITMM M MPOM3BOJHOM IO
uXx rpapukam.




[IpruMmeHeHre nMpoOU3BOJHOM [IJIsi PEUICHUS 3a/lad HAa HaXOX-
JCHUC HaHGOHBHIeI‘O, HAUMCHBIICTO 3HAUYCHUSA W HA HAXOXK-
JIEHUE DKCTpEMyMa.

IlepBooOpa3Has u UHTe-
rpaj

O3HakOMJICHHE C TOHATHEM HHTErpaja U IMepBOOOPa3HOM.
N3yuenune mpaBuia BEIYUCICHUS TIEPBOOOPA3ZHON M TEOPEMBI
Herotona— JleliOHua.

Pemenue 3ama4 Ha CBS3b MEPBOOOPA3HON M €€ MPOU3BOIHOM,
BBIYHMCIICHHE MTEPBOOOPA3HOI I TaHHOM (DYHKIIHH.
Pemenne 3amau Ha MpuMEHEHHE WHTErpaia AJis BEIYUCICHUS
bU3MYECKUX BEIMYMH U TUIONIA/ICH.

KOMBHHATOPHK

A, CTATUCTHUKA Y TEOPUS BEPOATHOCTEM

OcHOBHBIE TOHATHUS KOM-
OMHATOPUKH

N3ydenne npaBuiaa KOMOMHATOPUKHN M TIPUMEHEHUE TIPHU pe-
HIEHUH KOMOMHATOPHBIX 3a/1a4.

Pemenne KOMOMHATOPHBIX 3aa4 METOJOM Iepedopa H o
MPAaBHIIY YMHOKEHUS.

O3HakOMJICHHE C TIOHATUSAMH KOMOMHATOPHKH: pa3Melie-
HUSIMU, COYETAaHUSIMH, MEpPEeCTaHOBKaMU U (opmynamu Juist
ux BbuucieHus. OObsSCHEHWE W TpUMEHeHue (Gopmyn s
BBIYMCIICHUS] PA3MEILCHUI, IEPECTAHOBOK M COYETAHUN TPHU
pemenuu 3ana4d. O3Hakomienue ¢ OunomoMm HproToHa U Tpe-
yrojgbHUKOM Ilackans. Pemenue mpakTuyeckux 3agad C UC-
MOJIb30BAHMEM TIOHSITHI U TIPABUII KOMOMHATOPUKH.

JIeMeHTbI TEOPUH BEPOo-
SAAITHOCTEeH

W3yueHne KIIACCHMYECKOTO  ONpPENETCHUs  BEPOATHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccmoTpenue mpuMepoB BBIYUCIIEHUS] BEPOSITHOCTEN. Pere-
HUE 337124 Ha BBIYUCIICHNUE BEPOSTHOCTEH COOBITHIA.

IIpencraBiienne TaHHBIX
(Tabuubl, IMATPAMMBI,

rpaguxn)

O3HakoOMJIEHHE C TPEJCTABICHUEM YHCIOBBIX NAHHBIX M UX
XapaKTePUCTHKAMHU.

Pemenne npakTuyeckux 3ajad Ha 00pabOTKY YMCIOBBIX JIaH-
HBIX, BBIYUCIICHNE UX XapaKTePUCTHK.

I'EOMETPUA

IIpsiMble U MJIOCKOCTH B
NMPOCTPAHCTBE

@opMyIupOBKa W IPUBEACHHUE A0KA3ATCIBCTB IPU3HAKOB
B3aUMHOI'O PAcCIOJIOKECHUS MNPSAMBIX M IUIOCKOCTed. Pacrio-
3HABAHHME HA YEepTeXaxX U MOJAEIAX Pa3IMYHBIX CIIy4aeB B3a-
MMHOI'O PACIIOJIOKEHUS MPSAMBIX U IUIOCKOCTEH, apryMEHTH-
pOBaHUE CBOUX CYXAEeHUI. POpMylIMpOBaHUE OIPEACICHUN,
IIPU3HAKOB U CBOMCTB NapaJUICIbHBIX U MEPHEHANKYIIAPHBIX
IIJIOCKOCTEH, IBYTPAHHBIX U JINHEWHBIX YIJIOB.

BrInonHeHne NoCTpOeHus YIiIOB MEXIY NPSMBIMH, IPSIMOU U
IIJIOCKOCTBI0, MEXKIY IUIOCKOCTAMM IO ONMCAHMIO U PacIlo-
3HABAHHE UX HA MOJEIISIX.

[IpuMeHeHre IPU3HAKOB U CBOMCTB PACIIOIOKEHUS IPSIMBIX
Y TUIOCKOCTEH IIPH PELICHHUH 3a]1a4.

N3o06pakenue Ha pUCYHKaX U KOHCTPYHPOBAHUE HA MOJEIISAX
NEPIEHIUKYIIAPOB U HAKJIOHHBIX K IUIOCKOCTH, NPSAMBIX, Ia-
paUIEIBHBIX IUIOCKOCTEH, YIJIOB MEXAY IPSIMOM U ILIIOCKO-
CTbIO U 00OCHOBaHHME OCTPOCHHUS.

Pemenne 3aa4 Ha BBIYUCIECHUE IN€OMETPUYECKUX BEIIMYHUH.
Onucanue pacCTOSIHUS OT TOYKU JO IUIOCKOCTH, OT MPSIMOM
JI0 IIJIOCKOCTH, MEXAY IUIOCKOCTSMH, MEXIY CKpPELIHUBArO-
IIMMUCS TPSMBIMH, MEXJy HPOU3BOJIBHBIMU (UIypaMHu B
IIPOCTPAHCTBE.




MHororpaHHMKHu

Onucanue U XapakTepUCTHKA Pa3IMYHBIX BUJOB MHOTOIDaH-
HUKOB, [IEPEYUCIICHUE UX IIEMEHTOB U CBOWCTB.
N300pa’keHrie MHOTOTPAaHHUKOB U BBITIOJHEHUE MOCTPOCHUS
Ha U300paKEHUAX U MOJIETISIX MHOTOTPAaHHUKOB.

BrruncineHne TMHEWHBIX AJIEMEHTOB M YIVIOB B IPOCTPAHCT-
BEHHBIX KOH(HIypanusx, apryMEHTHPOBAHUE CBOUX CYXKJIe-
HUN. XapaKTepUCTHKA U U300paKEHUE CEYCHHS MHOTOTpaH-
HUKOB, BBIYMCJICHUE IUIOLIAIEH [IOBEPXHOCTEM.

[TocTpoenne mpocTelmux cedeHui KyOa, MPU3MBbI, TUPAMH-
nbl. [Ipumenenue GpakToB U cBeAeHUM W3 ruiaHumerpun. O3-
HaKOMJICHME C BHJIaMH CUMMETPHIl B IPOCTpaHCTBE, POpMy-
JIMPOBAHUE OIPEACIICHUM U CBOMCTB. XapaKTEPUCTUKA CUM-
METPHH TeJI BPAIICHNs 1 MHOTOTPDAHHHUKOB.

[IpuMeHeHre CBOMCTB CUMMETPUHU IIPU peuieHuu 3anad. Mc-
N0JIb30BaHNUE NMPUOOPETEHHBIX 3HAHUM Ui MCCIEJOBAHUS U
MOJIETIMPOBAHUS HECIIOKHBIX 3a/1a4.

N300pa’keHre OCHOBHBIX MHOTOTPAaHHUKOB M BBIIIOJIHEHHE
PUCYHKOB 110 YCJIOBUSM 3a/1a4.

Tena u moBepxHoCcTH
BpAIlleHUs

O3HakoMJIeHHE ¢ BUJaMH TeJ BpamleHus, GopMylInpoBaHUE
UX OIPEACIICHUI U CBOWCTB.

@OopMyIMpPOBAHUE TEOPEM O CEYEHUH IIapa IJIOCKOCTBIO M
IUTOCKOCTH, KacaTelnbHOU K cepe.

XapakTepucTuka U H300pakeHHe TeJ BpallleHus, Ux pas-
BEPTKH, CEYCHUS.

Pemienue 3a1a4 Ha OCTPOCHUE CEYEHUM, BBIYMCIICHUE JITUH,
paccTosiHui, yriaos, miowmanei. [Iposenenue noka3aTenbHbIX
paccyXIeHHI NpH pELICHUH 3a1a4.

[IpuMeHeHNE CBOMCTB CMMMETpPUU IIPU PEIICHUM 3aJad Ha
Teja BpalleHUsl, KOMOMHALIUIO TEJl.

N300pakeHne OCHOBHBIX KPYIJIBIX TET W BBINOJHECHUE PU-
CYHKAa I10 YCJIOBUIO 3aa4H.

HN3mepenus B reomeTpun

O3HaKoOMJICHUE C TMOHATHSAMH IUIOIIAIA M 00beMa, aKChoMa-
MH U CBOMCTBaMHU.

Pemenune 3anay Ha BIYMCIICHUE TUIOMIAACH TUIOCKUX (QUTYD C
MPUMEHEHHUEM COOTBETCTBYIOMIMX (HOpMYJ U (aKTOB U3 Iijia-
HUMeTpun. M3ydeHune TeopeM O BBIUUCICHHH 00BEMOB MPO-
CTPAHCTBEHHBIX TeEJI, pElIeHUE 3aJad Ha TpuMeHeHue Qop-
MyJl BBIYUCIICHUS 00BeMOB. M3yueHue Gopmyn s BBIYHC-
JICEHUS TUIOIIAJIE MOBEPXHOCTEH MHOTOTPAHHUKOB M Tell
BpaIlCHHUS.

O3HaKoOMJIEHHE C METOJOM BBIYMCIICHHS TIONIAIU MOBEPXHO-
ctu chepsl. Pemenue 3a1ay Ha BBIYMCIICHHE TUIOMIAECH IMO-
BEPXHOCTH NMPOCTPAHCTBEHHBIX TEI.

Koopaunatel 1 BeKTOpHI

O3HakoMJIEHHE C MOHATHEM BEKTOpa. M3yueHue nekapToBoit
CHUCTEMBI KOOPIMHAT B IIPOCTPAHCTBE, IOCTPOCHHUE IO 3aaH-
HBIM KOOpPJMHATaM TOYEK U IIJIOCKOCTEH, HaXO0XKIEHHUE KOOp-
JMHAT TOYEK.




5. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI IUCHUTIIJINHBI

5.1 TpeGoBaHusi K MUHUMAJIbHOMY MaTEePUAJIbHO-TEXHUYECKOMY 00ecTeYeHH 10
Peanuzarust mporpamMmbl TUCIUATIIIMHBI OCYIIECTBISIETCS B KaOMHETE « MaTemMaTHuKIy

O6opynoBanue yueOHOro KabuHeTa « MareMaTuka
¢ JI0CAAOYHBIC MCCTA IO KOJIMYCCTBY 06yqa10Luch;1;
pabouee MeCTO IpenogaBaTers;

CTCH/bI,
MaKeTHl;
MO/IEIIH;
KaJbKYJISTOPHI.

Texnuueckue cpeacTBa odyuenusi: nadoparopusi «KOMIbIOTEPHOTO TECTUPOBAHUS
(KOMIBIOTEPHI C JIMIIEH3UOHHBIM MPOTPaMMHBIM 00ECTICUCHHEM, ayTUTOPHAS TOCKA MYIbTHMEIHIA-
Hasi) U «TeXHUYECKUX CpeACTB» (MyIbTUMEIUWHOE 0OOPYIOBAHHE).

5.2 UudopmanuoHHoe obecriedeHue 00ydeHusl
Ilepeyenn pexoMeHaAyeMbIX y4eOHBIX H31aHni, UHTepHeT-pecypcoB, 10NOJTHUTEIbLHOM
JIUTEPATypbl

OCHOBHAS JIMTEPATYPA

1) Maremaruka: anreOpa u Hadajla MAaTeMaTHIECKOTO aHanu3a, reometpus. 10—11 kmaccer:
yueb. Ui 001eo0pa3oBaT. opranu3aiuii: 0a30Bblil U yriyosa. yposuu / [LLLLA. Anumos, F0.M. Ko-
nsaruH, M.B. TkauéBa u ap.]. — 3-e uza. — M.: IIpocsemenue, 2018. — 463 c.

2) H.B. Boromonos. I'eomerpus: yue6Hoe nocodue ans CITO / H.B. boromonos. — M.: U3a-
Bo FOpaiit, 2019. — 92 ¢ (www.biblio-online.ru).

3) H.B. boromonoB. Anre6pa u Hadana aHanu3za: yueoHoe nocobue aist CIIO / H.B. Boro-
MoJioB. — M.: M3a-Bo IOpaiit, 2019. — 200 ¢ (www.biblio-online.ru).

JOITOJIHUTEJIBHAS JIMTEPATYPA

1) bammakoB M.M. MatemaTtuka. COOpHUK 3a11a4 TPO(HIIBHON HAMPaBIEHHOCTH: y4eO. 1mo-
coOue st CTy[. YUpexkaeHui cpel. mpod. odpasoBanus. — M., 2018.

2) bamvakoB M.M. MaremaTuka. 3agauaukK: y4e0. mocoOoue I CTYA. YUPEKIACHHUN CPE]l.
npod. obpazosanus. — M., 2018.

NHTEPHET-PECYPCBI

1) www.fcior.edu.ru (MudopmarionHbie, TPEHUPOBOUHBIE M KOHTPOJIbHBIE MaTEPHAIIBI).
2) www.school-collection.edu.ru (Egunass xommekmuss muGPOBBIX 00pa3oBaTEIbHBIX

pecypcoB).
3) www.biblio-online.ru (OnekTpoHHas OMOIMOTEYHAS CHCTEMA).

5.3. PekoMeHAaluu MO peaju3alMid JUCHUNIMHBI JJsi HHBAJIU/IO0B U JHI ¢ OrPaHUYEH-
HBIMH BO3MOKHOCTSIMU 3/10POBbSI

5.3.1. Hanu4ne cOOTBETCTBYIOIIMX YCJIOBH peaTu3anuy JUCIUIITHHbI



Jlyist 00yJarommxcsi U3 YUClia MHBATUAOB U JIUI] ¢ OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3J0POBbsI Ha
OCHOBaHWHW MHUCHBMEHHOTO 3asBJIEHHUS 00ydJaromierocs IUCHUILIMHA (TpodecCHOHATBHBIN MOIYIh)
peau3yeTcs ¢ y9eTOM 0COOCHHOCTEH MCUXO0(U3UUECKOTO PA3BUTHSI, HHINBUAYATBHBIX BO3MOXKHO-
CTEH M COCTOSTHUS 370POBbA (Z1ajiee - WHIUBHUIYATbHBIX OCOOCHHOCTEH); 00ECTIEeUrBaETCSl COOITIO-
JEHUE CIEIYIOIMNUX O0MuUX TpeOOBaHMIA: UCTIONB30BAHUE CIEITUAIBHBIX TEXHUYECKUX CPEACTB 00Y-
YEeHUSI KOJUIEKTUBHOTO M MHIUBUIYaJIHHOTO MTOJIb30BAHMS, TIPEIOCTABIICHHE YCIYT acCHCTEHTa (I10-
MOIIIHUKA), OKA3bIBAIOIIETO TAaKOMY O0ydYaroImeMycsi HEOOXOMMYI0 TEXHUYECKYIO0 TOMOIIb, 00ec-
NIeUeHHE JIOCTYIa B 3/IaHUS U MTOMEUICHHUS, T/Ie MPOXOJUT YUeOHBIH MmpoIece, pa3MeIeHie Ha mop-
tasie OCII HeoOXOAMMBIX MaTEpHAIOB ISl TEOPETUUECKOM MOATOTOBKH, ISl TAOOPAaTOPHBIX padoT,
MaTepHaioB U CaMOIPOBEPKH 3HAHWK (KOMIETEHIWI) W TOATOTOBKM K KOHTPOJIO 3HAHWUU IO
paszzenaM TUCHUIUTHHBI (TPO(EeCCHOHATBFHOTO MOMYIISA),  JIPYTHE YCIOBHS, 0€3 KOTOPHIX HEBO3-
MO>KHO WJIM 3aTPYTHEHO 00y4YeHHUE 10 TUCIUTUTHHE (TIPo(heCCHOHATEHOMY MOYIIIO).

5.3.2. O6ecneyenue co0/I0AeHUN 00UIUX TPeOOBAHMIA

[Ipu peanuzanuy AUCHUILTUHBL (MIPOPECCHOHATBHOTO MOIYJIsI) HAa OCHOBAaHUU MHCbMEHHOTO 3asiB-
JIeHUsT 00yJaromerocst 00ecrneynBaeTCs COOMIOACHUE CIENYIONUX 00X TpeOOBaHUM: TPOBEACHUE
3aHHTHﬁ JUIA CTyI[eHTOB-I/IHBa.HI/II[OB " JIUI1l C OFpaHI/I‘-IeHHBIMI/I BO3MOXHOCTSIMHA BHOpOBBSI B OI[HOI>'I
ayIUTOPUU COBMECTHO C JAPYTHMMH O0YJaIONTUMHUCS, HE UMEIOIIMMH OTPaHUYEHHBIX BO3MOXHOCTEH
3I0POBBS, €CIIA ATO HE CO3/IaeT TPYIHOCTEH I 0O0YJAIOIIUXCS; IPUCYTCTBHE B ayIUTOPUU ACCH-
cTeHTa (AaCCUCTEHTOB), OKa3bIBAOIIETO(MX) O0YJAFOIIMMCS HEOOXOIUMYIO TEXHUUECKYIO TTOMOIIB C
y‘-IeTOM nux I/IHI[I/IBI/I,Z[yaJIBHBIX OCO6CHHOCTCI‘/JI Ha OCHOBAHHWU IMUCbMCHHOI'O 3aABJICHUA, ITIOJIB30BAHUC
HEOOXOAMMBIMH O0YYaIOIMIUMCS TEXHUYSCKUMH CPEICTBAMH C YUYE€TOM MX WHIWBHUIYAIBHBIX OCO-
OCHHOCTEH.

5.3.3. loBenenue uHdpopManuu 10 cBeAeHHs O0YYAKIIMXCH C OTPAHUYEHHBIMH BO3-
MOSKHOCTSIMH 3/10POBbS
Bce nokansubie HopmaTuBHble akThl OCII «BKMPIIK» mo Bompocam peanu3anuul JUCHUTIINH
(mpodeccroHaTBHBIX MOJYJICH) MTOBOASTCS 10 CBEICHUS OOYYAIOIIMXCS C OTPAaHWYCHHBIMH BO3-
MO>KHOCTSIMH 37I0POBbsSI B TOCTYITHOM ISl HUX opMe.

5.3.4. Peanu3anusi yBeJMYeHHUs NMPOJOKUTEIbHOCTH NMPOXOKACHHUS NPOMEKYTOYHOM
aTTecTAllMd 10 OTHOLIEHHIO K YCTAHOBJECHHOH NPOJAOIKHTEJBHOCTH AJA 00y4aromerocs ¢
OrpPaHNYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI

ITponOKUTENBHOCT MPOXOKIECHUS TPOMEKYTOYHON aTTECTALMU 110 OTHOLICHHIO K YCTa-
HOBJICHHOM NpOAOJIKUTCIILHOCTU YBCINYNUBACTCA IO MUCBMCHHOMY 3a4BJICHUIO 06yqa}0mer0cs1 C
OTPaHUYEHHBIMH BO3MOYKHOCTSAMM 3J0pPOBBS; INPOJOJDKUTEIBHOCTh 3K3aMEHa, IPOBOAMMOIO B
NUChMEHHOU (hopMe yBennuuBaeTcsi He MeHee yeM Ha 0,5 Jaca; mpoJoKUTEITbHOCTh TOATOTOBKU
oOydJaromerocs K OTBETY Ha dK3aMeHE, TPOBOJIMMOM B YCTHOU dopme, — He MeHee ueM Ha 0,5 Jaca;
MMPOAOJIKUTCIIBHOCTE OTBETA OGY‘-I@.IOH_IGFOCH IIpu YCTHOM OTBCTC YBCIMYHUBACTCA HC Oosiee yeM Ha
0,5 gaca
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