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1. [losicHUTEJIHLHAA 3aIMUCKA

Pabouast mporpamma y4deOHOM aMCHMIUIMHBI MarteMaruka (nanee — «MaTeMaTuKay)
npelHa3HayeHa Juis U3Y4eHHs MaTeMaTuKd B MpodeccHoHalbHBIX 00pa3oBaTeNbHBIX
OpTraHM3aIMIX, PeATH3YIOIINX 00pa30BaTEIbHYIO0 MIPOrPaMMy CpPEeIHEro o0Iero oopa3oBaHus B
mpejesax OCBOSHHUsS MPOrpaMMbl TMOJATOTOBKH crienuaincToB cpennero 3peHa CIIO (ITTICC3
CIIO) na 06a3e OCHOBHOTO OOIIEro OOpa30BaHHsS MPU MOJATOTOBKE CICIUATHCTOB CPEIHETO
3BEHA.

Pabouass mporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero ooOiero
o0pa3oBaHus, MPEIbABISEMBIX K CTPYKTYpE, COIACPKAHUIO U pe3yJbTaTaM OCBOEHHUs Y4eOHOI
TUCITUTUINHBL «MaTeMaTHKa», B COOTBETCTBUU ¢ PeKOMEHIalMsIMU 110 OpraHU3alluy MOJTy4eHUs
cpenHero ooimero o0pa3oBaHUs B Mpefesiax OCBOCHUS 00pa3oBATENbHBIX MPOTPAMM CPETHETO
Ipo)eCCHOHAIBHOIO 00pa3oBaHMs Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHUs C Y4YETOM Tpe-
OoBaHuii (eaepanbHBIX TOCYAAPCTBEHHBIX OOpPa30BATENbHBIX CTAHJAPTOB M IOIYy4aeMOi
CIICIUAILHOCTA ~ CpeaHero MpodecCHOHAbHOrO o0Opa3oBanms (mucbmo JlemaprameHTta
rOCy/IapCTBEHHOW TMOJUTUKUA B cdepe moAarotoBku padouux kaapo u IO MwunoOpnayku
Poccun ot 17.03.2015 Ne 06-259).

Copepxanne mporpammbl «MaTemMaTHKa» HAaMpaBiICHO Ha JOCTHXKEHHE CIEIYIOIINX
neJsiei:

e obecrieueHre CHOPMUPOBAHHOCTH MPEJCTABICHUA O COLMATBHBIX, KYJIbTYPHBIX U

UCTOPUYECKHX (haKTOpaxX CTAHOBJICHHS MAaTEMAaTUKH;

e obecnieueHre c(HhOPMHPOBAHHOCTH JIOTUYECKOTO, aITOPUTMUYECKOTO U MAaTEMATHUYECKOTO

MBIIUICHHUS,

e oOecrnieueHre c(hOPMUPOBAHHOCTH YMEHUHN MPUMEHSATD MOJYYeHHbIE 3HAHUS TIPU PEIICHUN
pa3IMYHBIX 33]a4;
e obecrnieueHre CGHOPMUPOBAHHOCTH TMPEJICTABICHUI O MaTeMaTWKe KaK dYacTd oOIe-

YeIIOBEYECKOW KYJIbTYPBI, YHUBEPCATHHOM SI3BIKE HAYKH, TIO3BOJISIONIEM OIMCHIBATH U

U3y4aTh pealbHbIE MPOLIECCHI U SIBICHUS.

1.1 OBIIASI XAPAKTEPUCTUKA YUEBHOM JUCIUILIMHBI «<MATEMA-
TUKA: AJITEBPA, HAYAJIA MATEMATHYECKOI'O AHAJIN3A, TEOMETPUS»

MaremaTrka sBiseTcs (QyHIaMEHTaIbHON 0011e00pa3oBaTeabHON JUCHUIUIMHOW CO
CIIOKMBIIMMCS YCTOMYMBBIM COJIEP’)KAaHUEM U OOIIMMU TpeOOBaHUSMH K IOATOTOBKE OO0Y-
YAFOLINXCS.

OOmue 1enu M3ydeHus MaTeMaTUKH TPAAUIMOHHO PEaJU3yIOTCsl B UYEThIpEX HaIpaB-
JCHUSX:

1) obmmiee npeacTaBiaeHUE 00 UASTX M METOJaX MAaTEMATHKU;

2) MHTEJUIEKTyaIbHOE Pa3BUTHE;

3) oBnazieHre HEOOXOIUMBIMH KOHKPETHBIMU 3HAHUSMU U YMEHUSMU;

4) BoCIUTaTENTbHOE BO3/ICHCTBHE.

Copepxanue yueOHON TUCHUIUIMHBI pa3pab0oTaHO B COOTBETCTBUU C OCHOBHBIMHU COJIEP-
KaTeIbHBIMH JIMHUAMU O0YUYEeHUsI MaTeMaTHKe:

e ajreOpanyeckas JIMHUA, BKIIOYAIOIAs CUCTEMATH3alUI0 CBEACHUIM O YHUCIIax; U3ydeHHe
HOBBIX M 000011leHHEe paHee U3yYeHHBIX Oonepanuil (Bo3BEACHHUE B CTENEHb, U3BJICUECHUE
KOpHS, JIorapu(MupoBaHe, CHHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC U OOpaTHBIE K HUM);
U3y4yeHHE HOBBIX BMJIOB YHCIOBBIX BBIPQOKEHHUH M (QOPMYJ; COBEPILIEHCTBOBAHHE
IPAKTUYECKUX  HABBIKOB M BBIUMCIMTEIBHOM  KYJIbTYpbl, PpacIIUpEHUE U
COBEpPILEHCTBOBAHUE alredpandyeckoro ammapara, cHOpPMUPOBAHHOIO B OCHOBHOM
LIKOJIE, M €0 IPUMEHEHNE K PEIICHUI0 MaTEMaTUUECKUX U MPUKJIAJAHbBIX 3a/1a4;



TEOPETUKO-(YHKLIMOHATIbHASA JIMHUSA, BKJIIOYAKOLIAs CHUCTEMATU3aLMI0 M PpacIIUpeHue
cBeleHUul O (QYHKUMAX, COBEPIICHCTBOBAHUE TIpaUUECKUX YMEHUH; 3HAKOMCTBO C
OCHOBHBIMH HJICSIMH M METOJIaMH MaTEMaTHYeCKOr0 aHalln3a B 00beMe, MO3BOJISIONIEM
UCCIIeIOBaTh JJIEMEHTapHble (GYHKUMHM M pelaTh IPOCTEHIINEe TIeOMETpUYECKHeE,
¢du3nveckue u Jpyrue NpuKiIagHbe 3a/1a4H;

® JIMHHS YPAaBHCHMM M HEPAaBEHCTB, OCHOBAaHHAs Ha IIOCTPOCHUU U UCCIIEJOBAaHUM MaTeMma-

TUYECKUX MOJEJIEH, IepeceKaroIascs ¢ aredpandyeckoi 1 TeopeTuko-(yHKINOHATBLHON

JUHUASMHU M BKJIIOYAIOIIAs Pa3BUTHE U COBEPIICHCTBOBAHUE TEXHHMKH aJreOpanydecKux

npeoOpa3oBaHuil Ul pelIeHUsl YpaBHEHUI, HEpaBEHCTB U CUCTEM; ()OPMHUPOBAHUE CIIO-

COOHOCTH CTPOMUTH U UCCIIEA0BATh MPOCTEUIINE MATEMAaTUUECKUE MOJIENIN IIPU PELIEHUH

IIPUKJIAIHBIX 3a7a4, 3a7a4 U3 CMEXHBIX U CIICHUAIBHBIX JUCLUILINH;

® reoMeTpUYecKas JMHMS, BKIIOYAIOIIas HAIJISIAHbIE MPECTABICHUS O IPOCTPAaHCTBEHHbIX
durypax u m3y4yeHHE HX CBOWCTB, (DOPMUPOBAHME M PA3BUTHE MPOCTPAHCTBEHHOTO

BOOOpaXEHUsS, PAa3BUTHE CIIOCOOOB TI'€OMETPUYECKUX M3MEPEHHH, KOOPIMHATHOTO U

BEKTOPHOI'O METOJIOB JIJISl pPELIEHHS] MATEMAaTUUYECKUX U PUKIIAHBIX 3a/1a4;

® CTOXaCTHYECKas JIMHUs, OCHOBaHHAas Ha pa3BUTHUM KOMOMHATOPHBIX YMEHUH, NpelCTaB-

JICHUH O BEPOATHOCTHO-CTaTUCTUYECKUX 3aKOHOMEPHOCTAX OKPYKAOILEro MUpa.

Pabouast mporpaMMa COCTOMT W3 BBEICHHUS W YETHIPEX pa3felioB: «Ausredpay, «Hauama
MaTeMaTHYecKoro asHainusza», «KomOMHaTOpHMKa, CTaTHUCTUKA W TEOpHUsS BEPOSATHOCTEI,
«I"eomeTrpusi».

[Tpodumnuzanus neneil MareMaTHdeckoro oOpa3oBaHMs OTpa)kaeTcs Ha BBIOOpE MpH-
OpUTETOB B OpPraHM3alMU Y4eOHOW JesATeNbHOCTH oOyuaroummxcs. i ecTecCTBEHHOHAy4YHOI'O
npodwis NpodeccuoHaIbHOr0 00pa3oBaHMs Oojiee XapaKTEPHBIM  SBISAETCS  YCHUJIICHHE
OOIIEKYTTYPHON COCTABISIONICH y4yeOHOW IJUCIUIUIMHBI C OpPUEHTAIMEH Ha BU3YyaJIbHO-
00pa3HbIil U JTOTHYECKUH CTUIIN yueOHOH paboThl.

B nenax s¢ddextuBHON peanuzanvu AaHHON NpOrpaMMbl, (OPMUPOBAaHUS OOIIMX U
npodecCHOHATBHBIX KOMIETEHIMH 00yJaroIMXCsl UCIIOIB3YIOTCS COBPEMEHHBIE TUAAKTUYECKHE
npueMbl W MeToJbl (MpoOJEeMHOE U3JI0KEHHWE Yy4yeOHOro Marepuana, HCIOJIb30BaHUE
npoOJeMHBIX BONPOCOB M 3aJaHMid, HccienoBaTelbckoe (OPMHPOBAHHE MaTeMaTHYECKUX
HOHSITHH, UTPOBBIC TEXHOJIOTHH, HHTEPAKTHBHBIC TIPUEMbI O0YUICHUS).

ITpu u3ydyeHun aucuUIUIMHBL «MaremaTuka» oOpalaercs BHUMaHHE O0YyYaroluxcs Ha
ee MPUKIAJAHON XapakTep, Ha TO, IJl€ M KOIJa H3Yy4aeMble TEOPETUUYECKHE IOJIOKEHUS U
NPaKTUYECKHE HAaBBIKW MOTYT OBITh MCHOJB30BaHbI B OyAyIled NMPaKTHUECKOW AEATENbHOCTH.
MexnucUuIIMHApHBIE CBSI3U MPOCIEXKUBAIOTCS ¢ AucuumiauHamMu Pusuka, WHpopmaruka,
Buonorus, Xumus, Oxonorus, I'eorpadus, Mcropus.

N3ydyenune marepuana BefeTcst B popMe, TOCTYIHON MOHUMAaHUIO, COOMIOAAETCS MIpeeM-
CTBEHHOCTb B O0YYEHUH, €AMHCTBO TEPMUHOJIOTMU M 0003HAUEHHUI B COOTBETCTBHHM C JICHCTBY-
IOLIUMH TOCYAapCTBEHHBIMU cTaHAapTamu. [Ipu npoBeaeHnn yueOHBIX 3aHATHI:

® UCHOJB3YIOTCS ydeOHbIe TOCOOUS, TEXHUYECKHUE U HAIJIAHBIE CPE/ICTBA 0OyUEHUS;
IIPOBOASITCS HECTIOXKHBIE JEIYKTUBHBIE U MHIAYKTUBHBIE PACCYKIECHUS;
000CHYIOTCS IIary peueHus 3aaay;
bopMynUpyIOTCS ONpEeIeHNUs] MaTeMaTHUEeCKUX TTOHATUH;

UCIIOJIb3YETCSl MaTeMaTH4ecKasi TepPMUHOJIOTUSL U CUMBOJIHKA;

MUCBbMEHHO 0pOpMIISIETCS pellleHue 3aay;

bopMynUpyIOTCS Ha MAaTEMaTUYECKOM SI3bIKE HECIIOKHbIE MPUKJIIAIHbIE 33/1a4U;

HCIOJIb3YIOTCSl HAyYHBIEC KAJIBKYIIATOPSI,

®  CaMOCTOSTENILHO W3Yy4aeTcsl yueOHbII MaTepuall.

B paGoueil nporpamMmme TUCHMITIMHBI IPEIyCMOTPEHA BHEAYIUTOPHAS CaMOCTOSATEIbHAs
paboTta o0ydaromuxcsa ¥ yka3zaHa €€ TeMaTHKa. B 4acTHOCTH, NIPUMEHSIOTCA TaKUe BUJbI CAMO-



CTOATENILHOW pabOoThl 00y4aroIUXcsl, KaK COCTABJICHHE U pelleHUe 3aJad (B TOM YUCIIE, CUTYa-
[IMOHHBIX ), HAMUCAaHUE pedepaToB (B TOM YHCIE, C HIEMEHTaMH HCCIIEI0OBaHNsA), TIOJTOTOBKA CO-
oO0I1eHus, pelICeHHE BBIYUCIUTENbHBIX IPUMEPOB (B TOM YHCIIE, HA BBIYMCICHUE 3HAUYCHUH Mpo-
M3BOJHBIX M MHTErPajoB), pELICHUE YPABHEHUN U HEPABEHCTB, COCTABIIEHUE TECTOB, BBINOJIHE-
HUe rpaduyeckoi paboThl U APYTUX YepTeKel, cCaMOCTOSITEIbHOE U3yUEHHE JJ0KA3aTeNbCTB, BbI-
BOJI (hopMyI1, UCCiefoBaHNE (DYHKIIMU U TIOCTPOCHHUE €€ TpaduKa.

1.2 MECTO YYEBHOM JJUCIUILJIMHBI B YYEBHOM ILJIAHE

VYyeOunast nucuuruiiHa MaremaTHka BXOAHUT B 0011e00pa3oBaTeNbHYIO MMOATOTOBKY Kak
OazoBas aucnuruinHa. [lociieroBaTenbHOCTh M3YUYCHHS Pa3/ie]ioB W TeM pabodeld MmporpaMMbl
packpbIBaeTcsi B TemaTuueckoM raHe. [lo kaxaoi yuyeOHON TeMe MpuBOAATCA TpeOOBaHUS K
MPEAMETHBIM, METANIPEAMETHBIM U IMYHOCTHBIM PE3yJIbTaTaM 00pa3oBaHMUs.

1.3 PE3YJIbTATBI OCBOEHU S YYEBHOM JUCIHUILINHBI

OcBoeHue cojepKaHus YICOHOM IUCHMILIMHBI «MarteMaTrka» 00ecreuynBaeT JOCTHKE-
HUE 00YYAIONIMMUCS CIEAYIOIIUX Pe3yabmamos:

JIUYHOCMHBIX 6 00YYeHUU '

- c(OPMHUPOBAHHOCTD NPEACTABICHUN O MaTeMAaTHKE KaK YHUBEPCAIBHOM SI3BIKE HAYKH,
CPEICTBE MOJIEIUPOBAHUS SIBIICHUI U IIPOLIECCOB, UAEAX U METOJAaX MaTEMaTUKH;

- T[IOHMMaHUE 3HAYMMOCTM MAaTE€MaTHUKU JUIl Hay4YHO-TEXHHYECKOro Iporpecca,
c(OpPMUPOBAHHOCTh OTHOIIEHUS K MAaTeMaTUKE KaK K YacTH OOIIEYETOBEYECKON KYIbTYpHI
yepes 3HAKOMCTBO C UCTOPUEH pa3BUTHSI MATEMATUKH, IBOIIOLIMEN MAaTEMaTUYECKUX UICH;

- Pa3BUTHE JIOTUYECKOTO MBILIUIEHUS,, MPOCTPAHCTBEHHOI'O BOOOPa)KEHHsI, aJlrOPUT-
MUYECKOW KYyJIbTYpbl, KPUTHUYHOCTH MBIIUIEHWS HAa YPOBHE, HEOOXOAMMOM [uIsl Oyayuieit
npodecCHOHATBLHOM 1eATeNbHOCTH, VI POI0JIKEHNsT 00pa30BaHMs U caMOO0pa30BaHMS;

- OBJIaJICHUE MAaTEeMaTHYECKUMHM 3HAHUSAMH M YMEHHUSIMH, HEOOXOJUMBIMH B TMO-
BCEIHEBHOW JKM3HM, JJISI OCBOCHHS CMEKHBIX €CTECTBEHHOHAYYHBIX AMCLHUIUIMH U JUCLUILINH
npo(ecCHOHANBHOTO IMKJA, A IOJy4eHHs oOpa3oBaHMs B 00JIacTAX, HE TPeOYIOLIUX
yri1yOJIeHHON MaTeMaTHu4eckKoi MOATrOTOBKH;

- TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHHUIO, B TOM YHCJIE CaMOOOpa3OBaHMIO, Ha
NOPOTSDKEHUM BCEM JKM3HM; CO3HATEJIbHOE OTHOLIEHHWE K HEMpepbIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICITHON MPO(ECCHOHAIBHON U 00IIIECTBEHHON JIEATEITbHOCTH;

- TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITEIbHOW TBOPYECKOM M OTBETCTBEHHOM
JIeATEIbHOCTH;

- TOTOBHOCTh K KOJUICKTUBHOM pPaboTe, COTPYIHUYECTBY CO CBEpCTHMKaMHU B 0O0pa-
30BaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-HCCIEI0BaTENbCKOW, MPOEKTHOW M APYrux
BUJIaxX JACSTENbHOCTH;

- OTHOILIEHUE K MPO(PECCHOHANBHON JEeSATeNbHOCTH KaK BO3MOXKHOCTH y4YacTHs B pellle-
HUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIEHAMOHATIBHBIX PO0IeM;

JIUYHOCHHbLE NPU 60CRUMAHUN:

— JIP.4 IIposBastomui U AEMOHCTPUPYIOLIUI YBaXEHHUE K JIOASIM TPYZAd, OCO3HAIOIINN
IIEHHOCTh COOCTBEHHOTO Tpyaa. CTpemsiuiics K pOpMUPOBAHUIO B CETEBOM Cpejie TMYHOCTHO U
pohecCuOHaNBbHOT0 KOHCTPYKTUBHOIO «1IU(PPOBOTO CIEAA».

MemanpeomemHuuix:

- YMEHHE CaMOCTOSTENIBHO ONPENENATh LUEIN JEATEIbHOCTH M COCTaBIATH IUJIaHbI
JESATENIBHOCTH;  CAMOCTOSITENIBHO  OCYIIECTBIISATh, KOHTPOJIMPOBAaTH U  KOPPEKTUPOBATH
JIEATEIBbHOCTh; UCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTHXKEHUS MTOCTABICHHBIX 1IEJIeH
U peanu3aliyl IUJIAHOB JIEATEIBHOCTH; BBIOMpATh YCIEUIHBIE CTPATETHH B PAa3IMYHBIX
CUTyaIUsX;



- YMEHuE NpPOAYKTHBHO OOLIaThCSI M B3aUMOJIEHCTBOBATH B IIPOIECCE COBMECTHOM
NESTEIIbHOCTH, YYHUTHIBATh TMO3UIUM JAPYTUX YYAaCTHHKOB JIEATEIBHOCTH, 3(H(HEKTUBHO
pazpemiaTb KOHQIUKTHL;

- BIQJICHHC HaBBIKAMH I[103HABATEIBHON, Y4eOHO-HCCIICIOBATEIBCKOW W TMPOCKTHON
NEeSTENIbHOCTH, HaBBIKAMU  pa3peuieHus MpodiieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 3a]a4, MPUMEHEHHUIO Pa3INYHbIX
METO/I0B ITO3HAHUS;

- TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIbHOW HH(OPMAIMOHHO-ITO3HABATEIBHON
JESITEIbHOCTH, BKIIOYash YMEHHE OpPUEHTHUPOBATHCS B PA3NIMYHBIX HCTOYHUKAX HH(Opmanuu,
KPUTHYECKH OIICHUBATh M WHTEPIPETHPOBATH WH(OPMAINIO, TOIYy4aeMyH) W3 Pa3IMYHBIX
HUCTOYHHKOB;

- BJIQJICHUE SI3BIKOBBIMHM CPEJCTBAMU: YMEHHE SICHO, JIOTHYHO M TOYHO H3J1arath CBOIO
TOYKY 3pPEHUS, UCII0JIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

- BJIAQJICHWE HAaBBIKAMHU II03HABATEIHHOW pedIeKCHH KaK OCO3HAHHS COBEPIIACMBIX
JEMCTBUM M MBICTUTENBHBIX MIPOLIECCOB, UX PE3YJILTATOB U OCHOBAHUM, TPAHUL] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX MTO3HABATEIBHBIX 33/1a4 U CPEICTB I UX JOCTUXKEHUS,

- IEeNeyCTPEeMIIEHHOCTh B TOWCKAX U TPUHATUU pELIeHUH, cooOpa3uTEeNbHOCTh H
WHTYHIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CIOCOOHOCTh BOCIPHUHUMATH
KpacoTy U FapMOHHUIO MUPAa;

® MpeJAMeTHBIX:

- c(hOpMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTUKE KaK YacCTH MHUPOBOH KYyJIbTYPBI U
MECTe MaTeMaTHUKH B COBPEMEHHOM NMBHIM3ALMH, CIIOCO0AX OMHMCAHUS SIBJICHUH PEaTbHOTO
MHpa Ha MaTEMaTUYECKOM SI3BIKE;

- c(hOpPMHUPOBAHHOCTH MPEACTABICHUI O MaTEeMAaTHUECKUX MOHATHSAX KaK Ba)KHEHIIMX
MaTEeMaTUYECKUX MOJIETISX, TTO3BOJISIONIMX OMUCHIBATh U U3y4aTh Pa3HbIC MPOIECCHI U SIBICHHUS;
MMOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOTO MOCTPOEHUS MATEMATUUYECKUX TEOPHI;

- BJIQJICHUE METOJaMH J0Ka3aTeJIbCTB M AJITOPUTMOB PEIICHUS, YMEHUE UX MPUMEHSITH,
MIPOBOJIUTH JJOKA3aTeJIbHbIE PACCYKIEHUS B XO/I€ PEIICHUS 3a]1ay;

- BJIaJICHWE CTAHAAPTHBIMU MPUEMaMHU PEIICHUS PAIMOHAIBHBIX M HUPPAIMOHAIBHBIX,
MOKa3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUW M HEPABEHCTB, MX CHCTEM;
WCIIOJIb30BAHNUE TOTOBBIX KOMITHIOTEPHBIX MPOTPAMM, B TOM YHCIIE JIJISl IOUCKA MTYTH PEIICHUS U
WJUTFOCTPALIMY PELIEHUs] YPAaBHEHUN U HEPABEHCTB;

- c(OpMHUPOBAHHOCTh TIPEACTABICHUN OO0 OCHOBHBIX TMOHATHUAX MATEMaTHYECKOTO
aHalM3a W HX CBOICTBaX, BJaJIeHHE YMEHHEM XapaKTepU30BaTh TOBeIeHUE (YHKIIHIA,
WCITOJI30BAHUE TTOTYYCHHBIX 3HAHHH JIJIs1 OTIMCAHUS U aHAIN3a PEATbHBIX 3aBUCHMOCTEHH;

- BJIQJICHUE OCHOBHBIMHU MOHSATHUSIMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX F€OMETPUUECKUX
¢durypax, uX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTH YMEHHSI PACIIO3HABATH T€OMETPHUECKHUE
burypsl Ha dYepTekax, MOJEISAX M B pPEaTbHOM MHpE; MPUMEHEHHE H3YYEHHBIX CBOMCTB
reoMeTpuueckux ¢Guryp u (GopMyn s penieHdus TeOMETPHYECKHX 3a]ad W 3aaad ¢
MPaKTUYECKUM COJEPKAHUEM;

- c(hOpMUPOBAHHOCTHh TPEACTABICHUN O TPOIECCaxX M SBICHUSX, HMEIONIUX BEpO-
ATHOCTHBIM XapakTep, CTAaTHCTHYECKUX 3aKOHOMEPHOCTSAX B pPEaTbHOM MHUPE, OCHOBHBIX
MOHSATHUSAX DJIEMEHTAPHON TEOPUU BEPOSTHOCTEH; YMEHHN HAXOJUTh U OIEHWBATH BEPOATHOCTHU
HACTYIUICHHSI COOBITHI B MPOCTEHIINX MPAKTUYECKUX CUTYAIUSX U OCHOBHBIE XapaKTEPUCTUKH
CIIyYalHBIX BEJIUYMH;

- BJQJICHHUE HAaBBIKAMU HCIIOJb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMMm MpH
pelIeHny 3a1a4.

PaGouass mporpamma paccumrtana Ha 234 uyaca. B xome wu3y4deHHS JUCIHUILTAHBI
MIpOrpaMMoOi TIPETYCMOTPEHBI 4 KOHTPOJIbHBIE Pa0OTHI, MO OJHOW B 3aBEPIICHUU KaXIOTO



paznmena. Ilpomexyrounoit ¢opMoil  aTTecTaii BO  BTOPOM  CEMECTpEe  SBISETCS
QG epeHIIMPOBAHHBIN 3a4eT.



2. TemaTH4yecKHii IJIaH

Kou1-Bo ayiuTopHbIX Ya-

Maxkcum. -
coB npu o4Hoi popme | CamocT.
yuyeOHas
HaumeHoBaHue pa3iesioB H TeM o0y4yeHus paodora,
Harpy3Ka,
Jla6. | IIpakr. yac.
qac. Bcero
pao. 3aH.

BBenenne 3 2 - - 1/1*
Pa3nen 1. Anredopa 99 70 - - 29
Tema 1.1. Pa3sBurne nouaTus o yuciie 11,5 8 - - 3,5/1*
Tema 1.2. KopHu, cTerneHu u jorapudmol 20,5 14 - - 6,5
Tema 1.3. OCHOBBI TPUTOHOMETPUHU 23 16 - - 7
Tema 1.4. ®ynkuuu, ux cBoiicTBa U rpaduku 20 14 - - 6
Tema 1.5. YpaBHEeHUS U HEPABEHCTBA 25 18 - - 7/2*
KourpoabHnas padora Ne 1 2 2 - - -
Paznen 2. Hayajia MaTeMaTH4eCKOI0 aHAJIM3a 48 32 - - 16
Tema 2.1. [TocnenoBaTeIbHOCTH 12 8 - - 4
Tema 2.2. [IpousBoaHast ¥ ee MPUMEHEHHE 24 16 - - 8
Tema 2.3. IlepBooOpazHas 1 UHTETpaj 12 8 - - 4
KonTtposbnas paGora Ne 2 2 2 - - -
Paznen 3. KomOuHaTopuka, CTaTHCTHKa U 21 14 - - 7
TeopHUsi BEPOATHOCTEH
Tema 3.1. DnemMeHTh KOMOMHATOPUKHU 6 4 - - 2
Tema 3.2. DneMeHTHI TEOPUHU BEpOSITHOCTEH 9 - - 3
Tema 3.3. DileMeHTHI MaTEeMaTHYECKOH CTaTH- 6 4 - - 2
CTHKH
KounrpoJabHnas padora Ne 3 2 2 - - -
Pa3nen 4. 'eomerpusn 41 28 - - 13
Tema 4.1. IlpsimMble U MJIOCKOCTH B MPOCTPaH- 15 10 - - 5
CTBE
Tema 4.2. MHOrOrpaHHUKH 9 6 - - 3
Tema 4.3. Tena u TOBEpXHOCTH BpaIICHUS 6 4 - - 2
Tema 4.4. I3MepeHusi B reoMeTpun 8 6 - - 2
Tema 4.5. KoopauHaThl 1 BEKTOPHI 3 2 - - 1
KonTtpouabnas padora Ne 4 2 2 - - -
3ayeTHoe 3aHsITHE 2 2 - - -
KoncynbTanumn 12
MaxkcumaJjibHasi Harpy3Ka 234 156 156 - 66




3. Conep:kanue y4eOHOM QU CHUTIIHHbBI

BBenenue
MareMaTika B HayKe, TEXHHUKE, SKOHOMHUKE, MH(DOPMAIMOHHBIX TEXHOJOTHUIX M IpPaK-
THYECKOU aesTenbHOCTU. Llenmn u 3amaun M3ydeHWs MAaTeMAaTHKWA MPU OCBOCHHH MPOdecCHid
CIIO u cnenmansaoctei CIIO.

Pazgea 1. Anreopa
Tema 1.1. PazBuTue noHsITHA 0 YHCJIE

Lenpie 1 panroHanbHbIE yncaa. [lefictBurenbHble yncia. [IpubaukeHHbIC BRIYUCICHHUS.
ApudmMerndeckne ACHCTBHUSA HaJl YUCIIaMH, HaXOXKJICHUE MPUOIMIKCHHBIX 3HAYCHUW BEITUYUH H
MOTPEITHOCTEH BBIYMCICHHH (a0COMIOTHOW M OTHOCHUTEIBHON), CPAaBHEHHUE UYHCIIOBBIX BBIpaXKE-
HUH.

Tema 1.2. Kopuu, creneHu u jorapugmsol

Kopuu HatypanapHOW CTENEHW U3 YKClIa U uX cBoicTBa. CTENeHN C pallMOHAIBHBIMU T10-
Ka3aTensiMu, Ux cBoicTBa. CTeNneHu ¢ JEHCTBUTEIbHBIMU IMOKa3aTeasiMU. CBONCTBA CTENEHU C
JICICTBUTEIILHBIM MOKa3aresieM. BeluuciieHue u cpaBHeHHE KOpHeH. BhINojHEHHE pacyeToB C
paaukanamu. Permienue uppanuoHalbHbIX ypaBHeHUW. HaxoxkaeHue 3HaueHUil cTeneHeul ¢ pa-
[MMOHATLHBIMU TIOoKa3aTenssmu. CpaBHeHHE creneHei. [IpeoOpa3oBaHus BBIpaKCHHA, COIEpKa-
LIMX CTENEeHU. PerieHne nokasaTenbHbIX YpaBHEHUN. Pemenre npuknagseix 3a1ay.

Jlorapudm uucna. OcHOBHOe norapupmuueckoe ToxaecTBO. CBoiicTBa jorapumMoB.
JHecsatuunble U HaTypaiabHbIe Jorapudmel. [IpaBuna aeiictuii ¢ norapudmamu. [lepexon x Ho-
BOMY OCHOBaHHI0. HaxoxaeHue 3HaueHHi jorapudma 1mo mpou3BojJbHOMY OocHOBaHHIO. [lepe-
XOJl OT OJIHOTO OCHOBaHHMsI K Apyromy. Berumncnenue u cpaBHeHue norapudmosn. Jlorapupmupo-
BaHME W MOTCHIIMPOBAaHUE BhIpakeHUH. [IpuOIMKeHHbIE BBIUUCICHUS U PEIICHUST TTPUKIIATHBIX
3ana4. Pemenune norapuMuueckux ypaBHEHUH.

[IpeoOpazoBanue palMOHATBHBIX, UPPAMOHATBHBIX, CTEMEHHBIX, MOKA3aTEIbHBIX U JIO-
rapuMUUECKUX BBIPAKEHUH.

Tema 1.3. OCHOBBI TPHTOHOMETPHUH

Pagnannas mepa yrina. PaguaHHblil METOA M3MEPEHMsI YIVIOB BpAlIEHMs U CBA3b C Ipa-
JIycHOM Mepoi. BpamarensHoe aBuxkenne. CHHYC, KOCUHYC, TAHT€HC U KOTAaHT€HC YHUCIIa.

OcCHOBHBIE TPUTOHOMETPUUECKHE TOXKAEeCTBA. PopMyiibl mpuBeneHus. Gopmyisl crioxe-
Hus. Popmyisl yaBoeHUs. DOpPMyIIbl TOJIOBUHHOTO YIIA.

IIpeoOpa3oBanusi MPOCTEUIIMX TPUTOHOMETPUYECKUX BhIpakeHHi. I[IpeoOpazoBanue
CYMMBI TPUTOHOMETPUYECKUX (PYHKLNN B IPOU3BEIECHNE U POU3BEICHUS B CYMMY.

Tpuronomerpruyeckue ypaBHeHHs W HepaBeHCTBa. [Ipocreiimne TpUrOHOMETPUYECKUE
YpaBHEHHUS.

OO6patHble TpUroHoMeTpudeckue GyHKIUU. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

Tema 1.4. @yHKIUH, UX CBOICTBA U TPAPUKH

Oyukiuu. O6nacTh onpeaeneHuss 1 MHOXKECTBO 3HaUeHUH; rpaduk QyHKIHUU, TTOCTpOL-
Hue rpadukoB QyHKIMH, 3aJaHHBIX PA3TUIHBIMUA CITOCOOAMH.



CaoiictBa (pynkuuu. [Ipumepsl 3aBUCUMOCTEN MEXAY MMEPEMEHHBIMU B PEAJbHBIX MPO-
[eccax M3 CMEXHBIX JMCLUUIUIMH, B PEATbHBIX Mpoleccax U siBieHusx. Onpenenenue GyHKIui.
MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTh, MEPUOAUYHOCTb. [IpoMexyTku BO3-
pactaHust U yObIBaHUs, HauOOJIbIIIEe ¥ HaMMEHbINEE 3HAYCHHUs, TOUKU dKcTpemyma. ['paduue-
ckas uHTeprperauus. [loctpoenue u urenue rpadukoB ¢ynkuuii. MccrnenoBanue (QyHKUIUU.
CBolicTBa TUHEHHON, KBaIPATHYHOMW, KyCOYHO-JIMHEWHON U ApOOHO- NuHeHHOW ¢GyHKkiwmii. He-
npephIBHBIC U NIepuoandeckue GyHKuu. Apudmerndeckue onepanuu Hal GyHKIUIMHU. Cloxk-
Hast pyakus (kommosunust). OOparHeie GyHKIMU U uX rpaduku. OdaacTe onpeneneHus u 0o-
JIACTh 3HaUeHUM 0OpaTtHOl (yHKIMH. ['paduk oOpaTHON HyHKIIHH.

CreneHHble, TOKa3aTeNbHbIE, JIoTapu(MUYecKue M TPUTOHOMETPHUYECKUE (QYHKIUH.
CaoiicTBa u rpaduku cHHyca, KOCHHYca, TaHreHca M KoTaHreHca. OOpaTHble QYHKIUU U HX
rpaduxu. ['apmonnueckue konedbanus. OOpaTHbIE TpUTOHOMETpUUeckne GyHKIMU. Omnpenene-
Hus (GyHKIUH, ux cBoiicTBa u rpaduxu. [IpeodbpazoBanus rpadukos. [lapamiensHslii nepeHoc,
CUMMETpPHS OTHOCHTEIBHO OCEH KOOPIMHAT W CHMMETpPHUs OTHOCHTEIBHO Hayaja KOOPJHMHAT,
CUMMETpHUS OTHOCHTEIBHO MPAMOMN Y=X, pacTsHKEHUE U CKaTHe BIOJb oceil koopauHat. [Ipu-
KJanHele 3agaun. [lokazaTenpHble, TorapupMIUUECKUe, TPUTOHOMETPUYECKIE YPaBHEHHUS.

Tema 1.5. YpaBHeHHs1 M1 HepaBeHCTBA

PanmonaneHbIe, UppanoHaIbHbIC, TOKA3aTEIbHBIE U TPUTOHOMETPUICCKUE YPaBHEHUS
U CHUCTeMbl. PaBHOCHIBHOCTH ypaBHECHWH, HEPABEHCTB, CHUCTeM. KOpHHM ypaBHEHHIA.
[TpeoOpazoBanue ypaBHeHH. OCHOBHBIE MPHEMBI PEHICHUS YPAaBHEHUH M HMX CHCTEM
(pa3nokeHWe Ha MHOXKUTEIM, BBEJCHHE HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, TIpadUuecKuit
METOI).

PanmonaneHbie,  uppaluoOHaNbHBIC,  TOKa3aTelbHbIE U  TPUTOHOMETPHUYECKHE
HepaBeHCTBA. OCHOBHBIC IPHEMBI MX PEIICHUSI.

Hcnons3oBaHue CBOMCTB U rpaduKoB (HYHKIUI MPU PEIIeHUH ypaBHEHUN U HEPABEHCTB.
Meton wuHTepBaioB. M300paxkeHHWEe Ha KOOPJAMHATHOW IIJIOCKOCTH MHOXECTBA PEIICHUN
YpaBHEHU U HEPABEHCTB C IByMsI IEPEMEHHBIMU M UX CHCTEM.

[IpuMeHEeHHEe MaTeMaTHYSCKUX METOJIOB JUISL PEHICHUS COAEPIKATEIbHBIX 33aJa4 U3 pas-
JUYHBIX 00JIacTel HayKu W MpakTHKU. VHTeprperanus pe3ynbTaTa, Y4eT pealbHbIX OrpaHuye-
HUH.

CamocrosiTesibHas padoTa

1) Hanucanue pedepara «McTopust pa3BUTHS MareMaTHYeCKUX 3HaHUI (310Xa, CTpaHa,
YUYEHBIH - IO BEIOOPY)», HHIAUBUAYAIbHBIN MPOEKT.

2) Peniennie BBIYMCIUTENBHBIX IPUMEPOB.

3) CocraBneHre CUTYaIMOHHBIX 337124, PEIIAEMBbIX C IIOMOIILIO MPOLIEHTOB, MPOMOPIIHIA,
J0rapupmMoB, U UX peIIeHHE.

4) Pemenue 3a1a4y Ha MPUOIMKEHHbBIE BBIYUCIICHUS U OLIEHKY MOTPEIIHOCTEH.

5) CocraBiieHue TECTOB Ha MPUMEHEHUE TPUTOHOMETPUUYECKUX (OPMYIL.

6) Pemenre npocTeiIInX TPUTOHOMETPUUECKUX YPaBHEHUH.

7) IToctpoenue rpaukoB CTENEHHBIX (QYHKIIUHA.

8) BeimonmHeHne rpaduyueckoil paboThl «DiIeMEeHTapHbIe NpeoOpa3oBaHus TrpaguKoOB
¢GyHKIUH (CTENEHHBIX, MMOKa3aTeNbHBIX, JOrapu(HMUUIECKUX, TPUTOHOMETPUIECKUX - 10 BHIOO-

pPy)».
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9) Perrennie HepaBeHCTB METOI0M HHTEPBAJIOB.

10) Hamucanue pedepara ¢ anemeHTaMu uccienoBanus «OyHkuuu (mokasarenbHasi, J10-
rapudmMuueckas, TPUrOHOMETPUYECKHE - TI0 BEIOOPY) B €CTECTBEHHBIX HAYKaX», MHIUBUIYalb-
HBIN IIPOEKT.

Pa3gen 2. Hayajia MaTeMaTH4eCKOr0 aHAJIN3A
Tema 2.1. [TocaenoBaTeJbLHOCTH

CHOCO6BI 3aJaHusd, CBOﬁCTBa, BBIYUCIICHUEC YJIICHOB YHCJIOBBIX HOCHCHOB&TCHBHOCTCﬁ.
[Tonsitue o mpexaene nmociaeaoateibHOCTH. CyIeCTBOBaHKE Mpeiesia MOHOTOHHONW OTpaHHYCH-
HOW TmocnenoBaTenbHOCTH. CymMMHpOBaHHUE TOCIEAOBaTeNbHOCTEH. beckoHewHo yObIBaromas
reoMeTpHuuecKas MPOrpeccus U ee cymma.

Tema 2.2. [lpon3BoaHasi u ee IpUMeHeHHe

[TonsiTrie 0 MPOM3BOAHON (DYHKIIUH, €€ TEOMETPUICCKUI M (PU3NICCKUI (MEXaHUYECKU)
CMBIC. YpaBHEHHUE KacaTelnbHOU K rpaduky pyHkuuu B obuem Buae. [IpousBogHbie CyMMBL,
pa3HOCTH, NTPOU3BENICHNUs, YacTHBIC (TpaBmiia quddepernupoBanus). [Ipor3BoIHBIE OCHOBHBIX
anemMeHTapHblXx  (pyHkuit  (hopmynsl  auddepenuupoBanus). I[IpousBogHas KOMIO3UIIUHA
(cmoxkuoit  pynkumm). Tabmmma OPOM3BOAHBIX DJIEMEHTApHBIX (PyHKumi. IIpuMeHnenwue
MIPOM3BOTHON K UCCIIeIOBaHUIO QYHKIIMH U mOCTpoeHuo rpadukoB. [Ipon3BoaHas KOMIO3ULIUN
(croxxHOW (YHKIMHN).

[Ipumepsl UCNONB30BaHUS MPOU3BOJHOM ISl HAXOXKACHHMS HAWIIYYIIEro PEIICHUS B
MPUKIAIHBIX 3a1ayax. Haxoxxnenre HanOobIero, HAUMEHBIIIETO 3HAYEHUSI U IKCTPEMaIbHBIX
3HaueHu GyHKIMU. BTopas mnpou3BoAHas, e€e TeOMETPUYECKH U (U3HUECKUN CMBICIL.
Haxoxnenne ckopocTu Ajis mpoiiecca, 3aaHHOro (GopMysion U rpa@uKoM.

Tema 2.3. IlepBooOpa3Hasi u HHTErpaJl

[TepBooOpa3nas u unrterpai. [IpumeHeHune onpeneeHHOro HHTerpata Ui HaX0XACHUS
TIoniaau KpuBoiMHelHHoi Tpameuuu. Teopema HproTona—IJleiionuna. ®opmyna HeroToHa—
Jleitonuna. [Ipumepsl npuMeHeHus uHTerpaia B pusuke u reomerpun. [Ipumenenne nurerpana
K BBIYUCIICHUIO (PU3MUECKUX BEIUYHH U TUIOLIA/IEH.

CamocrositesibHas padora

1) Pemrenuie 3ama4 (Ha BHIYMCICHHE CYMMbl OSCKOHEYHO YOBIBAIOIIECH T€OMETPHUSCKOM
IPOTPECCUH, TPEAETIOB YUCIOBBIX MOCIEN0BATENbHOCTEH, NpeesoB (YHKIMH B TOYKE U Ha
OECKOHEYHOCTH, Ha MEXaHUYECKHUI M TE€OMETPHUYECKHI CMBICT MPOW3BOJIHOM, HA HCCIICIOBAHUE
(GyHKIMH Ha 3KCTPEeMyMbl, HA HaXOXXJeHHE HauOoJbIIero (HAaMMEHbIEro) 3HaueHus: QyHKIUN
Ha J]AHHOM OTpe3Ke, Ha HaX0XKJICHUE MePBOOOPa3HbIX, HAa MPUMEHEHNUE HHTETPAJIOB).

2) BeiBoz popmyn audepeHIpoBaHus IO YeTHIPEM IIaraM.

3) HaxoxaeHue mpor3BOTHBIX.

4) Beruncrienne 3Ha4€HUI IPOU3BOIHBIX B TOUKE.

5) UccnenoBanue hyHKIMH, IIOCTPOSHHE €€ TpaduKa.

6) CocraBieHue ¥ pelICHHE CUTYallMOHHOW 3aJayd Ha ONTHMAIbHBI BapUaHT,
penaeMon ¢ MOMOIIBIO TPOU3BOAHOM.
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7) BblunclieHHE WHTErpajioB, ILIOMIAACH KPUBOJIMHEHHBIX Tpameuuii C IOMOIIBIO
OIpEEIEHHOr0 UHTErpaa.

Paznen 3. KomOnHaTopuka, CTAaTHCTHKA M T€OPUSI BEPOSITHOCTEI
Tema 3.1. DsieMeHTbI KOMOMHATOPUKH

Hctopus pa3BuTusi KOMOMHATOPUKH, TEOPHH BEPOATHOCTEH M CTaTUCTUKH M MX POJIb B
pa3nuuHBIX cepax denoBedecKoil Ku3HeAeATeaIbHOCTH. OCHOBHBIE IMOHATHS KOMOMHATOPHKH.
Pa3smerenusi, couetanusi, IepecTaHOBKH, (GOPMYIIBI U 33Ja4d Ha MOJCYET MX 4ucia. Pemenue
KOMOMHATOPHBIX 3aJa4 Ha nepedop BapuaHToB. [IpaBmia xkomOuHatopuku. @opmymna OuHOMa
Herorona. CBoiicTBa OMHOMUHAIBHBIX K0d(duumento. Tpeyromsuuk Ilackams. [Tpuxnagnsie
3a1a4H.

Tema 3.2. DiieMeHTBI TeOPUH BEPOATHOCTEH

CoObITHE, BEpOSITHOCTh COOBITHS, CIIO)KEHHE U YMHOXXEHHE BepoaTHocTel. [lonstue o
He3aBUCUMOCTH coObITui. Kilaccuueckoe onpeeneHne BEpOsITHOCTH, CBOMCTBA BEPOSTHOCTEH,
TeopemMa 0 cyMMe BeposiTHOCcTel. Boruncnenne BepositHocTeil. [Ipuknanneie 3anaun. Ilpencras-
JIEHHE 4YUCIOBbIX NaHHbIX. [Ipuknanneie 3amaun. JluckpeTHas ciaydaiiHas BEJIMYMHA, 3aKOH €€
pacupenenenusi. Pacnipenenenue u dopmyna beprymniu. UucioBsle XapakKTepUCTHKH TUCKPET-
HOM CIy4ailHOM BEJIMYUHBI.

Tema 3.3. Di1eMeHTHI MATEMATHYECKOI CTATUCTUKH

[IpencraBienue AaHHBIX (TaOIULIBI, AMATPAMMBI, TpaUKH), TeHepaabHasi COBOKYITHOCTD,
BbIOOpKa, cpefHee apudpmerndeckoe, Mmenuana. [loHsaTHe 0 3a1auax MaTeMaTHYECKOM CTaTUCTH-
KH.

Pemenne npakTudeckux 3a1aq ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METO/IOB.

CamocrosiTeibHas padora

1) Hamucanue pedepara ¢ snemeHTaMu uccienoBanus «O0paboTKa CTaTHCTUYSCKHUX JaH-
HBIX, MIOJIYYEHHBIX B PE3YJIbTATE SKCIEPUMEHTAY.

2) Pemenue 3a1a4 (Ha IpUMEHEHHE TEOPEM O BEPOSITHOCTH, HAa BHIYMCIIEHUE YHCIOBBIX Xa-
PAaKTEPUCTHK CITy4aiHOH BEIIMYNHBI).

Pa3nea 4. I'eomerpus
Tema 4.1. IIpsimble ¥ NJIOCKOCTH B MIPOCTPAHCTBE

B3auMHOe pacnosiokeHue AByX IPSMBIX B IPOCTpaHcTBE. [Ipu3Haku B3aMMHOIO pacro-
JIO’KEHHSI MPSAMBIX. YTOJI MEXIy NpsIMbIMU. B3auMHOE pacrosiokeHue NpsMbIX U IJIOCKOCTEH.
[TapayuieapHOCTh HPAMON M IUIOCKOCTH. IlapaiensHOCTh ImockocTel. IleprneHauKynspHOCTh
NpSMON M IUIOCKOCTH. [leprneHnuKynsp W HakJIOHHAsA K IUIOCKOCTH. YTOJI MEXAY NpSIMOM u
IIJIOCKOCTBIO. [IBYyrpaHHBIN yroi. YTOa MeXAy INIOCKOCTAMMU. 1IepneHiuKyIapHOCTh ABYX IUIOC-
kocteil. Teopembl 0 B3aMMHOM PACHOJIOKEHUH MPSIMON M TIJIOCKOCTU. Teopema o Tpex MepreH-
nukyispax. [Ipu3Haku u cBOMCTBa MapajuieabHbIX U MEPIICHINKYISIPHBIX TJIOCKOCTEN. Paccros-
HUE OT TOYKH J0 TUIOCKOCTH, OT IPSIMOM J0 INIOCKOCTH, PACCTOSHUE MEXKIY IIIOCKOCTIMH, MEX-
Ny CKPEUIMBAIOIIUMHUCS MPSIMBIMH, MEX/y IPOU3BOJIBHBIMU (PUTYpaMH B TPOCTPAHCTBE.
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I'eomeTrpuueckue npeoOpa3zoBaHus MPOCTPAHCTBA: MapaUIeNbHBIN MEPEHOC, CUMMETPUS
OTHOCHUTEJIBHO IJIOCKOCTH.

[TapannensHoe MPOEKTUPOBAHHE U €ro CBOMCTBA. B3ammHoe pacmonoxeHue u u300pa-
JKEHUE MPOCTPAHCTBEHHBIX PUTYP.

Tema 4.2. MHOrOrpaHHHKH

Bepuunsl, pedpa, rpann MHOTOTpaHHUKa. Pa3BepTka. MHOrorpanHsie yribl. Beimykiibie
MHoOrorpanHuku. Teopema Dunepa.

[Ipusma. IIpamas u Hakiaonnas npusMma. [IpaBunbsHas npusma. [lapamnenenunen. Kyo.

[Tupamupna. [IpaBuiibHas nupamuga. Y cedeHHas nupamuaa. Terpasap.

Cummerpui B Ky0Oe, B apajulesienuIesie, B MpU3Me 1 MUPaMUe.

Ceuenus ky0a, IpU3MbI U TUPAMUJIBL.

[IpencraBnenne o MpaBWIBHBIX MHOTOTPaHHUKAX (TeTpadape, KyOe, OKTa’ape, NOie-
KadJ[pe U UKOCadIpe).

Paznuunble Buabl MHOrorpaHHukoB. Mx uzoOpaxenus. CedeHus, pa3BEpTKHM MHOIO-
rpaHHuKoB. [lmomane noBepxHoctu. Buasl cummerpuil B npoctpanctee. CumMmeTpus Ten Bpa-
IICHUS] 1 MHOTOTPaHHUKOB. Beruucienue miomaaei u 00beMoB.

Tema 4.3. Tes1a 1 MOBEPXHOCTH BpallleHUs

Hunuaap u konyc. YcedeHHbI konyc. OcHOBaHHe, BbICOTa, OOKOBasi MOBEPXHOCTh, 00-
pasytomasi, pazBepTka. OceBble CEUEeHUs U CEUEHUSs, MapajlieIbHble OCHOBAHUIO.
Hlap u chepa, ux ceuenus. KacarenbHast I0CKOCTh K cdepe.

Tema 4.4. U3mepenust B reoMeTpuu

O6beM u ero usmepenue. MaterpansHas hopmyna oobema.

®opmyiel 00beMa KyOa, IPSIMOYTOJIEHOTO TapalljieNieuIe 1, PU3MbL, TIHHApa. Dop-
MyIbl 00beMa MUpaMHUAbl U KOHyca. DOopMyIbI IIIOMAAN MOBEPXHOCTEH HUIUHApPA U KOHYCA.
®opmybl 00beMa 1mapa 1 TIoaau cepol.

[Tono6ue Ten. OTHOLIEHUS TUIOMIAEH TOBEPXHOCTEH U 00BEMOB MOAOOHBIX TETI.

Tema 4.5. KoopanHaThI H BEKTOPBI

[IpsimoyronpHas (ekapToBa) CUCTeMa KOOPAMHAT B MpocTpaHcTBe. Dopmyrna paccTosi-
HUS MEX]Ty TBYMS TOUKaMU. Y paBHEHUE CPEPHI.

Bekropel. Moayinb BekTopa. PaBeHCTBO BEKTOpPOB. JleiCTBHUS Ha/l BEKTOPAMH, B TOM YHC-
7€ 3aJaHHBIMU KoopauHataMmu. ClioKeHUE BEKTOPOB. Y MHOKEHHME BEKTOpa Ha yucio. Paznmoxe-
HHUE BEKTOpa IO HAIpaBICHUSM. YTOJ MEXIYy ABYyMs BeKTOopamu. IIpoekiusi BeKTOpa Ha OCh.
Koopaunatsl BekTopa. CkaysipHO€ TPOU3BEEHUE BEKTOPOB.

Hcnonps3oBanrne KOOPAWMHAT W BEKTOPOB MPHU PEIICHUH MATEMAaTHYECKUX M IMPUKIIATHBIX
3a7ad4.

VYpaBHEeHHE OKPYKHOCTH, CPEpbl, MIIOCKOCTH. PaccTosiHre Mexay Toukamu. BektopHoe
ypaBHEHHUE MPSMON U TUIOCKOCTU. MCcroap30BaHre BEKTOPOB IMPHU JOKA3ATEIbCTBE TEOPEM CTe-
PEOMETPHUH.

CamocrosiTesbHast padora
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1) BeimosHeHHe YepTexed, H3ydeHHE [IOKA3aTelbCTB  (TeopeM, IMPHU3HAKOB
napajvieIbHOCTH, MEPIIEHIUKYISIPHOCTH).

2) Pemienue 3amay (0 Tpex NMepHeHAUKYISIpax, ABYTPAHHOM YTIJie, MUpaMuie, LIUIuHApE,
KOoHyce, chepe, mape, Ha BBIYUCIECHHE OOBEMOB, IUIOIMIAJICH MOBEPXHOCTEH, Ha BBHIIOJHEHUE
JIEHCTBUI HaJl BEKTOPAMH).

3) lMoxrororka coobuienus «IIpaBriIbHbIC MHOTOTPAHHUKH.

4) BeiBox (hopmyiibl oObeMa KOHyca.

Tembl pedepaToB (cooduIeHMiT)

1) Uctopus pa3BUTHs MaTeMaTHUECKUX 3HAHUI (CTpaHa, 3110Xa, YUEHBIH - 110 BEIOOPY).

2) Oyukimn (MoKazatenbHast, JorapuGMudecKas, TPUrOHOMETPHUYECKHE — 110 BBIOOPY) B
€CTECTBEHHBIX HayKax.

3) IIpaBusibHbIE MHOTOTPAHHUKH.

4) DrnemenTapHbie TpeoOpa3oBaHus rpadukoB (QyHKIHN (CTEIEHHBIX, MOKAa3aTeIbHbIX,
norapuMUUECKUX, TPUTOHOMETPUUECKHX - T10 BBIOOPY)

5) OOpaboTKa CTATHCTUYECKUX JTAHHBIX, MTOJYYCHHBIX B PE3yJIbTaTe IKCIICPUMEHTA.

TeMbl HHAUBUAYAJIBHBIX IIPOCKTOB

1) 3o50TOC CCUCHKE B MPUPOE U UCKYCCTBE: MATEMATUIECKHU SI3bIK KPACOTHI.

2) [Mucarop u paccBET MaTEeMaTHUKH.

3) PaszButue matematuku B J{peBueit ['pernn: EBxina, Apxumen.

4) IIpoucxoxkaeHne u UCTOPUUECKOE Pa3BUTHE TEOPUU BEPOSATHOCTEH.

5) Uctopus pa3BUTHS TPUTOHOMETPHH.

6) Hayunsie noctmxenus «Kopomnst MaremaTukmny.

7) Jlorapudm Kak CpeICTBO MMO3HAHHUS OKPYXKAIOIIET0 MHpA.

8) Iloka3zaTenbHas QyHKILMS B HAyKaX €CTECTBO3HAHMSI.

9) Hoctmxenus Benukux mMatematukoB 17-18 BB: P. lekaprt, U. Hetoron, I'. Jleitbnu,
JI. Diinep.
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4. XapaKkTepucTHKA OCHOBHBIX BH/I0B y4e0OHOH AeATeJbHOCTH 00y4al0IINXCs

BBenenne

O3HaKOMJIEHUE C POJIbIO MATEMATHKU B HayKe, TEXHUKE, IKO-
HOMUKE, WH(GOPMAIMOHHBIX TEXHOJOTHUAX W MPAKTHYCCKOU
nesteabHOCTH. O3HaKOMIICHHE € LEIsIMU U 33JladaMu u3yde-
HUSI MATEMATUKH MPU 0CBOCHUU crieruaibHocten CI10O

AJITEBPA

Pa3BurTue moHATHS O
yucJjie

Beimonnenue apupmMeTnyeckux OEHCTBUN Haa YUCIAMH, CO-
4yeTasi yCTHbIE U TUCbMEHHbBIE TPUEMBI.

Haxoxxnenne npuOImKeHHBIX 3HAaYeHU BEJTMYUH U MTOTPell-
HOCTEH BBIUMCIICHUHN (a0COMIOTHON M OTHOCHTEIILHOM); CpaB-
HEHUE YUCIIOBBIX BBIPAKEHUM.

HaxoxaeHnue ommbok B mpeoOpa3oBaHMsIX U BEIYUCICHUSX.

KopHu, crenenu u Jjora-
pupmMbI

O3HaKOMJICHHE C MOHATHEM KOpPHS N-I CTENEHH, CBOICTBAaMU
pasvKaJIoB U NPaBUJIaMH CPaBHEHMS KOPHEH.
@OopMyJIMpPOBAaHUE ONPEIEICHUS KOPHSA M CBOWCTB KOPHEH.
Bbruncnenue u cpaBHEHUE KOpPHEH, BBIIIOJHEHUE NPUKHUIKH
3HAYEHHUsI KOPHS.

[TpeoOpa3oBaHue 4MCIOBBIX M OyKBEHHBIX BBIpaXKEHUH, CO-
JIepKALINX PAJIAKAIIBL.

Beinonnenue pacuetoB mo ¢opmynaM, colepiKailiuM pagu-
KaJIbl, OCYILECTBIISASI HEOOXOAUMBbIE MOJCTAHOBKU U Mpeolpa-
30BaHUs.

Omnpenenenre paBHOCHIBHOCTH BBIPAXKEHUM C paJuKaIamH.
Pelenre uppaloHaIbHBIX YPABHEHUN.

O3HaKOMJIEHHE C TIOHATUEM CTEINEHU C JEHCTBUTEIbHBIM IO-
Kas3aTesneM.

HaxoxneHue 3Ha4eHMM CTENEeHW € MCMOJIb30BaHUEM (IIpH
HE00XO0/IMMOCTH ) HHCTPYMEHTAIIBHBIX CPEJICTB.

3anucbIBaHUE KOpPHS N-H CTENEeHW B BUJAE CTENEHH C JIpob-
HBIM TIOKa3aTesneM U Hao0opoT.

@opMyIMpOBAaHHUE CBOWCTB CTENEHEN. BhunciieHne crenenen
C PalMOHAIBHBIM I0KA3aTelIeM, BBIIIOJHEHNUE IIPUKUIKHU 3HA-
YEHUs CTEIICHH, CPAaBHEHUE CTEIICHEH.

[TpeoOpa3oBaHue YMCIOBBIX M OYyKBEHHBIX BBIpaXXEHUH, CO-
JIepKalMX CTENEHU C TPUMEHEHUEM CBOMCTB. Pemienue mo-
Ka3aTeIbHbIX YPAaBHEHUM.

O3HakoMJIEHHE C IPUMEHEHUEM KOPHEHN U CTENEHEN IPH BbI-
YUCJIEHUU CPEIHUX, ACJIICHUH OTPE3Ka B «30JI0TOM CEYEHUW.
Pelmenre nmpukiagHelX 3a1a4 Ha CJI0KHBIC TPOLICHTHI.

IIpeoGpa3oBanus ajareod-
pan4YecKuX BbIPaKeHHU

BremmonHenne mpeoOpazoBaHUi BBIpaXEHHH, MNPUMEHEHHE
(dbopMys, CBS3aHHBIX CO CBOMCTBAMHU CTETECHEH W Jorapud-
MOB.
Ornpenenenne 00J1aCTU JOMYCTUMBIX 3HAYEHUHN JIorapudmu-
4ecKoro BbIpakeHUs. PemieHue nmorapuMUYecKux ypaBHe-
HUH.

OcHOBHbIE IOHATHS TPH-
TOHOMETPHUH

W3ydyeHne pagMaHHOIO METO/la U3MEPEHHUs YIJIOB BpallCHHUS
W UX CBSI3U C TPaaycHON Mepoil. 300pakeHne yrioB Bparie-
HUS Ha OKPYXHOCTH, COOTHECEHHE BEIMUYMHBI yIja C €ro
PacroI0KEHUEM.

@OopMyJIMpOBaHUE  ONPEACICHUN  TPUTOHOMETPUYECKHUX
(GyHKUUH Ul YTII0B IOBOPOTA U OCTPBIX YIJIOB IPSIMOYIOJIb-




HOI'0 TPCYTOJbHUKA U 00BICHEHHNE UX B3aHMOCBS3H.

OcHOBHbBIE TPUI'OHOMET-
PUYECCKHE TOKIACCTBA

[IpruMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKHUX TOKIECTB IS
BBIYHMCJICHHS 3HAYEHUW TPUTOHOMETPUYECKUX (DYHKIMH TI0
OJHOU U3 HUX.

IIpeoOpa3oBanusi npo-
CcTefilMX TPUTOHOMETPH-
YeCKHMX BbIpasKeHU

W3ydyeHrue OCHOBHBIX (DOpPMYNI TPUTOHOMETPUU: (POPMYJIBI
CJIOXKCHHSI, YABOCHUS, IPeoOpa30BaHUsI CYMMBI TPUTOHOMET-
puYecKuX (pyHKIUN B IPOU3BEICHUE U MTPOU3BEICHUS B CyM-
MYy U MPUMEHEHUE MPU BBIUUCICHUU 3HAYCHUS TPUTOHOMET-
PHYECKOT0 BBIPAXEHUS U YIPOIICHHUS €ro.

O3HaKOMJIEHUE CO CBOMCTBAaMHU CHMMETPUU TOUYEK HaA €Iu-
HUYHON OKPYXHOCTU U MPUMEHEHUE UX AJIA BhIBOAa GopMyI
MIPUBEJICHUS.

IIpocreiimme TPUroHo-
MeTpH4YecKHue YpaBHeHUs
U HepaBeHCTBA

Pemenne mo dopMynaM u TPUTOHOMETPUYECKOMY KPYTY
IIPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUM.

[IpumeHneHne oOIIKMX METOJOB PELICHUS] YpaBHEHUU (IIpHUBe-
JICHHE K JMHEHHOMY, KBaJIpaTHOMY, METOJ PAa3J0KEHHs Ha
MHOJKUTEJH, 3aMEHbI MePEMEHHON) MpPU PEIICHUU TPUTOHO-
METPUYECKUX YPAaBHCHUH. YMEHHUE OTMEYaTh Ha Kpyre penie-
HUS IPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

APKCHHYC, aDKKOCHHYC,
APKTAHI'€HC YUCJIA

O3HaKOMJIEHHE C MTOHATHEM OOPATHBIX TPUTOHOMETPUUECKUX
byHKIHi.

N3yuenue onpeneneHuil apkCUHyca, apKKOCHHYCa, apKTaH-
reica yucia, (GopMyJIUpOBaHME HMX, W300pakKeHUE Ha €Ju-
HUYHOM OKpPY)KHOCTH, NMPUMEHEHHUE IMpPU PELIEHUH YypaBHeE-
HUI.

®yukuuu. IlonssiTue o He-
NpepbIBHOCTH QYHKIHUHU

O3HaKkoMJIEHHE C MOHSTHEM NEPEMEHHOM, IpUMepaMu 3aBU-
CHMOCTEN MEXIy IEPEMEHHBIMHU.

O3HakoMJIEHHE ¢ MOHATHEM TpaduKa, ONpeesieHne IpruHaI-
JEKHOCTH TOYKHU Tpaduky ¢yHkiuu. Onpenenenue mo gop-
MyJie IpOCTeHIIIel 3aBUCUMOCTH, BHIa ee Tpaduka. Beipaxke-
HUe 1o (popMysie OAHOI epeMeHHON uepe3 Ipyrue.
O3nakomieHue ¢ ompeneiaeHueM (yHkiuu, hopmyaupoBa-
Hue ero. HaxoxeHnue obnactu onpeeneHust 1 o01acTH 3Ha-
YeHUN QYHKIMH.

CBoiicTBa QyHKIUH.
I'paduyeckast uHTEpHIpE-
Tanud. [Ipumeps! PpyHK-
HMOHAJIbHBIX 3aBUCUMO-
cTeil B peajibHBIX Npolec-
cax U sIBJICHHUSIX.

O3HakomileHHE ¢ MpUMepaMu (PYHKIIMOHAJIBHBIX 3aBUCHMO-
CTEH B pEAIbHBIX IPOLECCAX U3 CMEXHBIX TUCHUIUINH. O3Ha-
KOMJIEHHE C JOKa3aTEJIbHBIMU PaCCyKICHUSIMH HEKOTOPBIX
CBOICTB JMHEHHON M KBaJApaTUUYHON (YHKIMHA, POBEACHHE
WCCIICIOBaHMsI JTUHEHHOW, KyCOYHO-JIMHEHHOH, JpoOHO-
JUHEHHON W KBaJpaTHUYHOM (YHKIMM, MOCTPOEHHE HUX Ipa-
¢uxoB. IToctpoenne u urenue rpaduxos ¢pyHkumid. Mccie-
JoBaHHE (PYHKIUU.

CocrapneHue BUA0B (GYHKIMN MO JaHHOMY YCIIOBHIO, pelle-
HUE 33/1a4 Ha SKCTPEMYM.

Beinonnenue npeobpa3oBanuii rpaduka QyHKIMH.

OopatHbie pyHKUMHU

N3yuenue nonsTus oOpatHoM (yHKIMU. O3HAKOMJIEHHE C
NOHATUEM CIIOKHOW (QyHKIMH. [IpumeHenne cBoicTB PyHK-
UM TpU UCCIECTOBAHUM YpPaBHEHUN U PEIICHUM 3aJa4 Ha
KCTPEMYM.

CreneHHble, MOKA3ATE/Ib-
Hble, Jorapupmmuyeckue
U TPUTOHOMETPHYECKHUe

Bbruucnenne 3HayeHuid (QYHKUUH 1O 3HAYCHHUIO apryMEHTa.
OnpezneneHye NOJI0XKEHNUS TOYKU HA TpaduKe 10 ee KOOpau-
HATaM B Ha00OPOT.




¢ynkuuu. OoparHbie
TPUTOHOMETPHYECKHE
byHkunn

Hcnonp3oBanne cBOMCTB GYHKIMMA TSI CPAaBHEHUS 3HAUYCHUNA
CTeTeHeH U JorapuQmoB.

[Toctpoenue rpaduKOB CTENEHHBIX U JIOrapupMUUECKUX
GbyHKINHA.

Pemienue noka3zaTenbHbIX U JOrapu(MUUECKUX ypaBHEHUN U
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAaM.

O3HakoMJIEHHE C IOHSITHEM HEIPEPBIBHOM NEpUOIUYECKOM
¢bynkuuu, GopMyIHpOBaHUE CBOWCTB CHHYCa U KOCHHYCA,
HOCTPOCHHE UX IPaUKOB.

O3HaKkOMJICHHE C TOHATHEM TapMOHHUYECKHX KOJeOaHu u
IpUMEpaMu TApPMOHUYECKUX KOJEOaHUH JUlsl OnHMcaHus Ipo-
IIECCOB B (PU3MKE U APYrux 00JacTAX 3HAHUS.

O3HakoMJIeHHE C TMOHSATHEM pa3pbIBHOW NEPUOIUYECKOM
¢bynkunu, GopMyIHpOBaHUE CBOMCTB TaHTEHCA U KOTAHTCH-
ca, IOCTPOEHHE UX IrpauKOB.

[TIpumenenne cBOWCTB (YHKIMUA Ui CpaBHEHHS 3HAUCHHMA
TPUTOHOMETPUUYECKUX (DYHKLHUH, pelIeHUs] TPUTOHOMETpHYE-
ckux ypaBHeHuil. [loctpoenue rpadukoB OOpaTHBIX TpPHUTO-
HOMETPUYECKUX (DYHKIUI W OmpenesieHue Mo rpagukam ux
CBOMCTB.

BrinonHenue npeoOpa3oBaHusi rpaguKOB.

YPaBHeHI/Iﬂ U HEPaBCH-
CTBa

O3HakOMJIEHHE C MPOCTEHIIMMU CBEICHUSIMU O KOPHSX aj-
reOpandyeckux ypaBHEHHH, NOHATHAMM HCCIEIO0BaHUS ypaB-
HEHUU U CUCTEM YpaBHEHUM.

N3yyenue Teopur paBHOCUIBHOCTH YPAaBHEHMU U €€ IpHUMe-
HeHud. [IoBTOpeHue 3anucu pemeHus CTaHJapTHBIX ypaBHE-
HU, pHUeMoB MpeoOpa3oBaHusl YpaBHEHHUM JJIsl CBEIEHUS K
CTaHJAPTHOMY YPAaBHEHMIO.

HAYAJI

A MATEMATHYECKOI'O AHAJIM3A

IHocaenoBareJbLHOCTH

O3HaKkoMJIEHHE ¢ TIOHSATHEM YHCIIOBOM MOCIEI0BATEIbHOCTH,
crocobamMu ee 3aJaHusl, BHIYHUCICHHUSIMH ee dieHoB. O3Ha-
KOMJIEHHE C MOHSATHEM IIpejiena nocieaoBarenbHocTu. O3Ha-
KOMJICHHE C BBIYHCIEHUEM CYMMBbI OECKOHEYHOT'O YHCIOBOTO
psila Ha TPUMEPE BBIYUCICHHUS CyMMbl O€CKOHEYHO YOBIBa-
IOILIeN TEOMETPUUYECKON MTPOTPECCUMU.

Pemenue 3aga4 Ha mpuMeHeHUE POPMYITBI CyMMBI OECKOHEY-
HO YOBIBaIOIIEH TeOMETPUIECKOM MPOTPECCUH.

IIpousBoaHas u ee npu-
MEHeHHe

O3HaKOMJIEHHE C TOHATHEM MTPOU3BOTHOM.

N3yuenne u GopMynupoBaHUE €€ MEXAaHHMYECKOTO U TeOMeT-
PHYECKOTI0 CMBICIIA, U3YUYEHHE aJlfOPUTMa BBIUMCIEHUS TPO-
M3BOJHON HA MPUMEPE BBIUMCIIEHUS] MTHOBEHHOU CKOPOCTH U
yTII0BOTO KO3 puImenTa KacareabHOM.

CocraBieHue ypaBHEHHs KacaTeJIbHON B 00IIeM Buje. Y CBO-
eHue mpaswi auddepeHIupoBanus, TaOIUIBI MPOU3BOIHBIX
AIIEMEHTApHBIX (PYHKIMH, MpuMeHeHue st auddepeHunpo-
BaHUs (YHKUIMHA, COCTAaBJIEHUS YpaBHEHHS KacaTeIbHOM.
W3yueHne TeopeM O CBSI3U CBOWCTB ()YHKLUHU M TPOU3BOJI-
HOH, GOPMYTHPOBKA UX.

IIpoBeneHne ¢ NOMOLIBIO IPOU3BOJHON HCCIEAOBAHUS
byHKIMH, 3a1aHHON (POPMYITOi.

YcTaHOBIIEHUE CBSI3U CBOMCTB (DYHKLIHMU U MPOU3BOJIHOU IO
uX rpaduxam.




[IpuMmeHeHne npou3BOJHOM [JIsl pEUICHUs 3ajlad Ha HaXOX-
JCHUC HaI/I6OJIbH_IeI‘O, HAUMCHBIICTO 3HAUYCHHS M HA HAXO0XK-
JIEHUE PKCTPpEMyMa.

IlepBooOpa3nas u uHTe-
rpaJ

O3HakOMJICHHE C TIOHATHEM HHTErpaia M TepBOOOpa3HOM.
N3y4yeHune mpaBuia BEIYUCICHUS MIEPBOOOPA3HON U TEOPEMbI
Herorona— JlelioHuna.

Pemenne 3ama4 Ha cBA3b MEepPBOOOPA3HON U €€ MPOU3BOTHOM,
BBIYHUCIICHUE [TEPBOOOPA3HO IS JAHHOM (DYHKIIHMH.
Pemenne 3agay Ha MpUMEHEHNE UHTETPAa JUISl BBIYUCICHHS
(U3NUECKUX BEJTMYMH U TUIOIIAICH.

KOMBHHATOPHK

A, CTATUCTHUKA U TEOPUS BEPOATHOCTEM

OcHOBHbIE IOHATHSI KOM-
OMHATOPUKH

N3yuenne npaBuia KOMOMHATOPUKH U MPUMEHEHHE IPU pe-
[ICHUU KOMOMHATOPHBIX 33]1a4.

Pemenre KOMOMHATOPHBIX 3a7a4 METOJOM Iiepedopa H TIo
NPaBUITY YMHOKEHHSL.

O3HaKoOMJIEHHE C MOHSATHIMH KOM6I/IHaTOpI/IKI/II pasMCIICHU-
SIMU, COYCTAHUSMH, NEPECTAHOBKAMHU M (HOPMYIaMU JIJIS UX
BeruucieHus. OObsicHeHHe W puMeHeHne (GpopMmys sl BbI-
YHCJICHUS pa3MEIICHUH, IEPECTAHOBOK U COYCTAHHI TIPU pe-
mernn 3anad. O3HakomieHue ¢ 6mHOMOM HBIOTOHA M Tpe-
yronpHuKOM [lackans. PernieHue mpakTuyeckux 3amad ¢ Uc-
110JIb30BAHNEM NOHSITUN U IIPaBUJI KOMOMHATOPUKH.

DJIeMeHThI TeOPUH Bepo-
SITHOCTE

W3ydyeHne  KJIACCMYECKOIO  ONPEHEJICHUS  BEPOSTHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMME BEPOATHOCTEH.
PaccMmoTpeHune npuMepoB BBIYUCIICHUS BEPOATHOCTEN. Peme-
HUE 3aJ7]a4 Ha BBIYMCIIEHUE BEPOSATHOCTENW COOBITHH.

IIpeacrasieHnne TaHHBIX
(Tabauubl, IUATPAMMBI,
rpadpuxn)

O3HakoOMJIEHUE C MPEACTaBICHUEM YHCIOBBIX JAHHBIX U MX
XapaKTEPUCTUKAMHU.

Pemenne npaktuyeckux 3a7ad Ha 00pabOTKY YHCIOBBIX JaH-
HBIX, BBIYUCIIEHUE UX XapPAKTEPUCTHK.

I'EOMETPUA

IIpsimble ¥ I0CKOCTH B
NPOCTPAHCTBE

@opMynMpOBKa M MPHUBEACHHUE JI0KA3aTEIbCTB IPU3HAKOB
B3aMMHOI'O PacCIOJIOKEHUS MPSAMBIX M IUIOCKOCTEH. Pacmo-
3HAaBaHME Ha 4YepTekaxX U MOJAEIAX Pa3IMYHbIX CIy4yaeB B3a-
MMHOI'O PACIIOJIOKEHHS MPSAMBIX U IUIOCKOCTEH, apryMEeHTH-
pOBaHuE CBOUX Cy)JIeHHU. DOpMyIupOBaHUE ONpEIEICHUM,
IIPU3HAKOB U CBOMCTB NAapajuIEIbHBIX U MEPHEHANKYIISPHBIX
IIJIOCKOCTEN, IBYTPAHHBIX W IMHEWHBIX YIJIOB.

BrInonHEHNE OCTPOEHUS YIVIOB MEXY NPSIMBIMU, IPSIMOH U
IJIOCKOCTBIO, MEXKIY IUIOCKOCTSMH IO ONHCAHHUIO U Paclo-
3HAaBaHME UX HA MOJIEIISIX.

[IpuMeHeHrne PU3HAKOB M CBOWMCTB PAaCIOJIOKEHUS MPSMBIX
U IJIOCKOCTEW IIPU PEIICHUH 3a1a4.

N300paxeHne Ha pUCYHKAaX U KOHCTPYHPOBAHHUE HA MOJIEISIX
NEPIEHUKYJIPOB M HAKJIOHHBIX K IUIOCKOCTH, MPSIMBIX, Ia-
pPAJUIETBHBIX IUIOCKOCTEH, YIVIOB MEXJY MNPSIMOM M IUIOCKO-
CTBIO U 00OCHOBaHHUE TIOCTPOCHHUSI.

Pemenne 3amay Ha BBIYMCIICHUE T€OMETPUYECKUX BEJIIMYUH.
Onucanue paccTosiHUS OT TOYKH 1O IUIOCKOCTH, OT MPSIMOM
JI0 TUIOCKOCTH, MEXAY IIJIOCKOCTSIMHU, MEXNY CKPEIIHUBAIO-
IIUMUCS TIPSMBIMH, MEXIy HpPOU3BOJBHBIMU (UTypamMH B
IIPOCTPAHCTBE.




MHororpaHHMKH

Onucanue U XapakTepUCTHKA Pa3IMYHBbIX BUIOB MHOIOIpaH-
HUKOB, IIEPEYUCIICHUE UX IIEMEHTOB U CBOMCTB.
N300paskeHre MHOTOIPaHHUKOB U BBIIIOJHEHUE MOCTPOCHMS
Ha U300pakKeHUAX U MOJAEIAX MHOIOI'PaHHUKOB.

BbruncneHue JIMHEHHBIX 3JIEMEHTOB U YIJIOB B IIPOCTpaH-
CTBEHHBIX KOH(UTYpalHusix, apryMEHTHPOBAHUE CBOUX CYXK-
JeHUHA. XapakTepuCTUKAa U H300pakKeHUE CEYEHUs MHOIO-
IPAHHUKOB, BBIYMCIICHHE IIJIOIIAIEH TOBEPXHOCTEN.
[TocTtpoenue npocredux cedeHui KyOa, MpU3Mbl, TUpaMU-
nbl. Ilpumenenune (akToB W CBEACHHMN W3 IJIAHUMETPUH.
O3HakoMIIeHHE C BHJIaMU CUMMETPHIl B IIPOCTPAHCTBE, Gop-
MYJIUDOBAaHHE OIPEACIICHUM M CBOMCTB. XapaKTEpHUCTHKA
CUMMETPHUH TEJI BPAIlCHNUsI 1 MHOTOTPAHHUKOB.

IIpuMeHeHne CBOWCTB CUMMETPHUU IIpU pelIeHHH 3anad. Mc-
[0JIb30BaHKE NMPUOOPETEHHBIX 3HAHUW JJIS UCCIEIOBAaHUS U
MOJICJIMPOBAHNUS HECIIOKHBIX 3a7a4.

N300pa’keHre OCHOBHBIX MHOTOTPAHHUKOB M BBINOJIHEHHUE
PUCYHKOB II0 YCJIIOBUSIM 3a/]1a4.

TeJsia 1 MOBEPXHOCTH
BpallleHUusA

O3HakoMJIeHHE C BHJAMM Tell BpalleHus, GpopMyaupoBaHue
UX OIPECIICHUI U CBOWCTB.

DopMyIMpOBAaHUE TEOPEM O CEYEHHMH IlIapa IUIOCKOCTBIO U
TUIOCKOCTH, KacaTeNIbHOU K cdepe.

XapakTepucTUKa U M300pakeHUe Tesl BpallleHus, UX pas-
BEPTKH, CEUCHUS.

Pemenue 3a1a4 Ha MOCTPOEHUE CEYECHU, BBIYUCIICHUE [UIUH,
paccTosHuM, yrioB, miomaaei. [Iposeaenne noka3zarenbHbIX
pacCyXKJI€HUN IIpU PELICHUH 3a1a4.

IIpuMeHeHne CBOMCTB CUMMETPUM INPU PELICHHWH 33]a4d Ha
TeJa BpalleHus, KOMOUHALIMIO Tell.

N300paxeHne OCHOBHBIX KPYIJIBIX TE€J U BBIIOJHEHUE pH-
CYHKA I10 YCJIOBUIO 3aJa4H.

I/I3Mepe}mﬂ B reOMETpUM

O3HakoMJIEHHE C MOHATUSAMU IUIOLIAAN U 00beMa, akchoMa-
MU U CBOMCTBAMH.

Pemenue 3agau Ha BbIYMCIIEHUE TUIOLIA/IEN MJIOCKUX QUTyp ¢
IPUMEHEHHEM COOTBETCTBYIOIIMX (hopMyn U (akTOB U3 IJja-
HuMeTpuu. M3ydeHue TeopemM O BBIUKCICHHH 00BEMOB MpO-
CTPAHCTBEHHBIX TeJl, pelIeHue 3a7a4 Ha NMpUMeHeHue ¢op-
MyJ BbIUUCIIEHUS 00beMoB. M3yuenue popmysn s BbIYHC-
JEHUS MJIOLAAEH IOBEPXHOCTEH MHOIOTPAHHUKOB M TEN
BpallleHusl.

O3HaKOMJIEHHE C METOJOM BBIYMCIIEHUS TUIOLIAIN TOBEPXHO-
ctu cheprl. Pemenne 3a1ay Ha BBIUMCIICHUE TUIOIIAJEH MO-
BEPXHOCTH IIPOCTPAHCTBEHHBIX TEI.

KoopanHatsl 1 BEKTOPbI

O3HakoMJIEHHE C TIOHATHEM BeKTOpa. M3ydeHue aexapToBoit
CHUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IIOCTPOCHUE I10 3aJaH-
HBIM KOOpPJMHATaM TOYEK W IJIOCKOCTEW, HaX0XKJIECHHE KOOp-
JIMHAT TOYEK.




5. YCJIOBUSA PEAJIM3ALIMU ITPOTI'PAMMBI IUCHUITIMHBI
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O6opynoBanue yuyeOHOro KabuHeTa « MareMaTrkay
® [10CaJI0OYHBIC MECTA IO KOJIUYECTBY 00yUaIOMINUXCS;
e pabouee MECTO MPEIoIaBaTeNs;

® CTEH/bI;
® MaKeThI,
® MOJICIIH;
® KAJIbKYJISATOPBI.

Texuuueckue cpeacTBa o0ydyenusi: madbopatopust «KOMIBIOTEPHOTO TECTUPOBAHUS
(KOMIBIOTEPHI C JIMLEH3MOHHBIM NIPOIPAaMMHBIM 00€CII€YeHUEM, ayJUTOPHAs TOCKA MYJIbTUMEAN -
Hast) U «TexHu4ecKkux cpencT» (MyJIbTUMEIUITHOE 000PYIOBAHUE).

5.2 UndopmanuoHHoe obOecrieyeHue 00ydeHusl
Ilepeyenb pekoMeHayeMbIX Y4eOHBIX U31annii, UHTepHeT-pecypcoB, 10MOJHUTEIbHOI
JUTEepaTypbl

OCHOBHAA JIMTEPATYPA

1) Matemaruka: anrebpa U Hadajga MaTeMaTHYECKOTO aHain3a, reomerpus. 10—11 kmacchr:
yue0. ais 00meodpa3oBaT. opranu3aiuii: 6a3oBeiid u yrayom. yposau / [IIILA. Anmumos, FO.M. Ko-
nsruH, M.B. Tkauésa u ap.]. — 3-e u3a. — M.: IIpocBemenue, 2018. — 463 c.

2) H.B. Boromornog. 'eomerpusi: yueonoe nmocobue mis CI1O / H.B. Boromoios. — M.: U3n-
B0 IOpaiit, 2019. — 92 ¢ (www.biblio-online.ru).

3) H.B. BoromoroB. Anrebpa u Hadana aHanu3a: yaeonoe mocoowue st CI1O / H.B. Boro-
MostoB. — M.: U3a-Bo FOpaiit, 2019. — 200 ¢ (www.biblio-online.ru).

JOITOJIHUTEJIBHASA JIMTEPATYPA

1) bammakoB M.U. Matemaruka. COOpHHK 337124 MPpOQUIbHON HATIPABICHHOCTH: yueO. mo-
coOue st CTYJ. YUpexkIeHu cpell. mpod. oopazoBanus. — M., 2018.

2) BammakoB M.UM. Maremaruka. 3ajauHuk: y4e0. mocoOue i CTYId. YUPSIKIACHHHA Cpel.
npod. obpazosanus. — M., 2018.

HUHTEPHET-PECYPCBI

1) www.fcior.edu.ru (MadopMaIoHHbIe, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MATCPHAJIbI).
2) www.school-collection.edu.ru (Equnas kosutekiust IU(GPOBBIX 00pa30BaTEIbHBIX

pECYpCOB).
3) www.biblio-online.ru (3nexkrponHas OUOIMOTEUHAS CUCTEMA).

5.3. PexomMenganmuu mo peanusanvi IUCHUIVIMHBI 1JId UHBAJUI0B M JIMIl ¢ OrpaHUY€CH-
HBIMH BO3MOKHOCTHAMMU 3/10POBbA

5.3.1. Hasu4ne coOTBETCTBYIOUIMX YCJAOBHIl peau3anuu JHCHUTIIHHbI


http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://www.biblio-online.ru/

Jnst oOyuaroIuxcsi U3 Yicia WHBAJIUIOB U JIUI[ C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 3J10POBbSI Ha
OCHOBaHWHW TMHUCHMEHHOTO 3asBJICHUS O0YYaromerocs MUCIUILINHA (TIpodecCHOHaTbHBIN MOMYIIh)
pean3yeTcsi C y4eToM 0COOEHHOCTEeH MCUX0()U3NIECKOTO Pa3BUTHSA, WHANBUYAJIbHBIX BO3MOXKHO-
CTEH M COCTOSIHUS 370pOBbs (Janee - WHANBUAYAIbHBIX OCOOCHHOCTEH); obecneunBaeTcst coOIro-
JICHHUE CIETYIOIUX 00X TpeOOBaHUN: HCIOIB30BAHNE CHEIMATIBHBIX TEXHUYECKHX CPEJCTB 00Y-
YEeHUS KOJUIEKTUBHOTO M MHAMBUAYAJIHHOTO TOJIB30BAHUS, IIPEIOCTABICHUE YCIYT acCUCTEHTa (TI0-
MOIITHHKA), OKAa3bIBAIOLIET0 TaKOMY OOydaromeMycss HeoOOXOJUMYI0 TEXHHUECKYIO ITOMOIIb, 0bec-
IIeYeHHE JAOCTYIA B 3/1aHKSI M TIOMELIECHUS, T/I€ TPOXOIUT YUEeOHBIH MpOoIiecc, pa3MeNIeHne Ha 1op-
tasie OCII HeoOXOAMMBIX MaTEpPHAJIOB JUIsl TEOPETHUECKON MOATOTOBKH, sl IAOOPAaTOPHBIX padoT,
MaTepualioB Il CaMOIIPOBEPKU 3HAHUH (KOMIETEHIMH) W MOATOTOBKM K KOHTPOJIO 3HAHUH IO
paszzenaM IUCHHUILTUHBI (IPO(QECCHOHANBHOTO MOIYJsS),  APYrHe yCJoBHsA, 0€3 KOTOPBIX HEBO3-
MOYKHO WJIM 3aTPYAHEHO 00y4eHHE MO AUCIUIUTNHE (TIPO(ECCHOHATBHOMY MOIYIIIO).

5.3.2. ObecneyeHue coOJII0IeHUsT OOIMX TPeOOBaAHMIA

[Tpu peanu3anuu JUCHUILTUHBI (MPOPECCHOHAIBHOTO MOAYJIS) Ha OCHOBAaHUHM MUCHBMEHHOTO 3asiB-
JICHUS 00yYaroIerocst 00eCIeynBaeTCsl COOIOACHHE CIICIYIOIIUX OOIIMX TPEOOBAHMIA: TPOBEACHHE
3QHITHHA IS CTYJECHTOB-HHBAIUIOB U JIUIl C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBbS B OJTHOM
ayJUTOPUU COBMECTHO C IPYTUMHU O0yYarOIIUMHUCS, HE HMEIOLIIMMH OI'PAaHHMYCHHBIX BO3MOKHOCTEH
3JI0POBBSI, €CJIA TO HE CO3JIaeT TPYAHOCTEH I 0OYJAOIINXCS; MPUCYTCTBHE B ayTUTOPUU acCH-
CTEHTa (aCCUCTEHTOB), OKA3bIBAIOLIETO(UX) 00yUaIOIIUMCS HEOOXOAUMYIO TEXHUYECKYIO TIOMOIIb C
YUETOM WX WHIUBUIYaTbHBIX OCOOCHHOCTEH Ha OCHOBAHHH IMMCHbMEHHOTO 3asIBJICHUS; MTOJIb30BAHNE
HEOOXOJMMBIMU OOYYAIOUIMMCS TEXHHYSCKUMH CPEJICTBAMH C YUYETOM HMX WHIMBHIYaJTbHBIX OCO-
OCHHOCTEH.

5.3.3. JloBenenue uHpopManum 10 CBeIeHHS 00YyYAKIIHXCH € OrPAHNYEHHBIMH BO3-
MOKHOCTSIMM 3/10POBbSI
Bce noxansubie HopmaTuBHble akThl OCII «BKMPIIK» mo Bompocam peanu3anuu AUCIUTUIMH
(mpodeccoHaNbHBIX MOJIYJEH) TOBOIATCS OO CBEACHUS OOYYArOIIMXCS C OTPaHHMYEHHBIMH BO3-
MO>XHOCTSIMH 37J0POBbSI B IOCTYITHOU JUIsl HUX (popme.

5.3.4. Peanu3anus yBeJHYeHHUS MPOIOIKUTETHHOCTH MPOXOKIECHUS MPOMEKYTOUHOM
aTTeCcTAMHU MO OTHOUIEHMI0O K YCTAHOBJICHHON NMPOJO/LKMTEIbHOCTH MJs1 00ydarouerocsi ¢
OrpaHUYeHHBIMHU BO3MOKHOCTSAMH 310POBbSI

[IponomKUTENBHOCTD MPOXOKIACHUS MPOMEKYTOUYHOM aTTECTAIlMM [0 OTHOILIEHUIO K yCTa-
HOBJICHHOW TMPOJOKUTEIILHOCTH YBEJIMYUBACTCS 0 MHUCHbMEHHOMY 3asiBJICHUIO OOYJaroIierocs ¢
OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI; MPOAOJKUTEIBHOCTh HSK3aMEHa, IMPOBOJAMMOIO B
NMUCbMEHHOU (hopme yBennuuBaeTcs He MeHee yeM Ha 0,5 Jaca; MpoJoKUTEIbHOCTh TTOATOTOBKH
oOyuJarorierocsi K OTBETy Ha 9K3aMeHe, POBOJUMOM B YCTHOU (popme, — He MeHee ueM Ha 0,5 vaca;
MIPOJIOJDKUTENIEHOCTh OTBETa 00YyYaromerocs Mpu YCTHOM OTBETE YBEIIMUUBAETCS HE 0oJiee 4YeM Ha
0,5 gyaca
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