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1. HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma npeaHazHavyeHa Ui U3y4eHUs] QUCUUIUITMHBI Mamemamuka B paMKax
peanmzanuu 00pa3oBaTENLHON MPOrpPaMMBI CPEAHETo OOIIero oOpa3oBaHUs B Tpeesiax
OCBOCHHUSI OCHOBHOW TMpodeccuonansHo oOpa3oBatenbHoi mporpamMmbl CIIO Ha 6aze
OCHOBHOTO 00Iero oOpa3oBaHHs MpPH MOJArOTOBKE KBAIM(UIMPOBAHHBIX pabOUYMX
(cmy»almx) U CIenuaIucTOB CPEIHETO 3BEHA.

Paboyas mporpamma y4eOHOM TUCIUIUIMHBI pa3paboTaHa Ha OCHOBE:

— [Ipukaza MuHnucrepctBa oOpazoBaHusi u Hayku P®D «O06 yrBepKaeHUU
(benepasbHOrO TOCYIAapCTBEHHOTO 0O0pa30BaTEIbHOTO CTAaHAApPTa CpPEIHEro  OOIIero
oOpazoBanus» ot 17 mas 2012 r. N 413 (c usmenenusimu Ha 12 aBrycra 2022 rona);

— [IpumepHOil OCHOBHOW 00pa3oBaTeIbHOM MPOrpPaMMbl CPETHEro OOIIEero
obpazoBaHusi, om00peHHON  pemeHueMm — DenepanbHOrO0  Y4EOHO-METOIUYECKOTO
00bemHeHus 1o obmeMy oOpazoBanuio (mpoTokod oT 28.06.2016 Ne2/16-3).

PabGouass mnporpamMmma y4ueOHOW IUCHUIUIMHBI HCIOJB3YETCS B OOYYEHHH IO
CHEIUATEHOCTSIM/ IPOPECCUIM MEXHON02UYECKO20 TIPOPUIIS.

Paboyast mporpamMma BOCIIMTaHHS pEATU3yeTCs] MHTETPUPOBAHHO Yepe3 COoJepKaHne
yueOHON NUCIMIUIMHBI, TUTAHUPYEMBIE pPEe3yJbTaThl pabodell MporpaMMbl BOCITUTAHUS
HAXOJSAT OTPAKEHHE B BOCITUTATEIBHBIX IEISIX KAKIOTO YIeOHOTO 3aHATHSL.

2. IIJIAHUPYEMBIE PE3VJBLTATBI OCBOEHMSI YUYEBHOWM
JUCHUILINHBIL

B pesynbrare n3yueHuss MaTeMaTHKU Ha YPOBHE CpelHEro ooIero oOpa3oBaHus y
obOy4arorerocs OynyT chOpMHUPOBAHBI CIEAYIONTUE AUUHOCHIHbBLE PE3YIbMAMbL:
1) rpak1aHCKOTO BOCITUTAHUS:

— c(hOopMHUPOBAHHOCTh TPAXKAAHCKONW MO3UIUU OOYyYalomIerocss Kak AakTUBHOTO H
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOTO OOILIECTBa, NPEACTABICHHE O MaTeMaTHYeCKUX
OCHOBax (YHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TIPaKIaHCKOTO
oOuiectBa (BBIOOPBI, OMPOCHI U JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COIMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKUUAMH U HA3HAUCHHUEM;

2) maTpUOTHYECKOTO BOCIIUTAHUSA:

— c(hOopMHUPOBAHHOCTh POCCHUMCKONW TpakJaHCKON HWIECHTHUYHOCTH, YBaXKEHHUS K
MpPOLUIOMY UM HACTOANIEMY POCCHUICKOM MaTeMaTHKH, LI€HHOCTHOE OTHOILIEHHE K
JOCTHKEHHUSIM POCCUHCKHX MaTeMaTUKOB M POCCHUICKOM MaTeMaTH4YeCKOM IIKOJIbI,
MCIO0JIb30BAHUE ATHUX JOCTIKEHUHN B APYrUX HAyKaX, TEXHOJIOTHX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHUSA:

— OCO3HAHHME [yXOBHBIX IIEHHOCTEH poccHiickoro Haponaa, CchOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, OTUYECKOTO IMOBEACHHUS, CBSA3AaHHOTO C MPAKTUYECKUM
MPUMEHEHHEM JOCTIKEHUN HAYKU U JESITeTbHOCThIO YUEHOTO, OCO3HAHKE JTMYHOTO BKJIaJa
B IIOCTPOECHHE YCTONYUBOTO OYIYIIETO;

4) 5CTeTUYECKOT0 BOCITUTAHMUS:

— OCTETMYECKOE OTHOIIEHHE K MHUpPY, BKIIOYas OCTETUKY MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aad, pEHICHH, pPacCyXICHHH, BOCHPUUMYHUBOCTh K
MaTeMaTHYeCKUM aclleKTaM pPa3IMYHbIX BUAOB UCKYCCTBA;

5) u3HUecKoro BOCIHUTAHUSA:

— chopMHPOBAHHOCTH, yMEHHUsI TMPUMEHSATh MaTeMaTHYeCKHe 3HAHUS B HHTepecax
3I0POBOTO M 0€30TacHOTO 00pa3a >KU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHWE, COANAHCUPOBAHHBIM PEXUM 3aHATHA M OTIbIXa, pETyJspHas
¢usnueckass aKTUBHOCTH), (PM3UYECKOE COBEPIICHCTBOBAHUE MPH 3aHATUAX CIIOPTHUBHO-
037I0POBHUTEIHHOMN AESITETbHOCTHIO;

6) TpyIOBOTO BOCIIUTAHUS:



— TOTOBHOCTh K TPYJZy, OCO3HAHUE IICHHOCTU TPYAOIIOOUS, MHTEPEC K pa3IMYHBIM
chepam mpodecCHOHAIBHOW  JEATEIBHOCTH, CBA3aHHBIM C MaTeMaTUKOM u  eé
NPUJIOKCHUSAMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymieir mnpodeccun u
peann30BBIBaTh COOCTBEHHBIE JKM3HEHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTH4YeCKOMY OOpa30BaHHIO M CaMOOOpPA30BAHUIO HAa NPOTSDKEHHHM BCEH JKU3HHU,
TOTOBHOCTh K AKTHMBHOMY YYacTHUIO B PCIICHUU MPAKTHYCCKUX 3aJad MaTeMaTH4ecKOu
HaIpPaBJICHHOCTH;

7) PKOJIOTHYSCKOI'0 BOCITUTAHHUS:

— cOPMHUPOBAHHOCTH 3KOJIOTHUECKON KYJIbTYpbl, IOHUMAHHUE BIIMSHHS COLMAIBHO-
HKOHOMHYECKUX IMPOLECCOB HA COCTOSIHWE MPUPOJHOW M COLMAIBHOM CpE/Ibl, OCO3HAHHE
ro0aIbHOTO ~ XapakTepa OJKOJOTHYECKHMX MpoOjeM, OpUEHTalus Ha I[PUMEHEHHE
MaTeMaTUYeCKUX 3HAHWA 11 pElIeHHs 3amad B OOJNACTH  OKpYXKAroIled Cpensl,
TUTAHUPOBAHUE TOCTYNKOB M OIEHKA HMX BO3MOXKHBIX TIOCIEACTBHN ISl OKpY)KaIomIen
cpensl;

8) IIEHHOCTH HAYYHOTO MO3HAHUS:

— c(OpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKH M OOIIECTBCHHOW MNPAKTHKH, MOHMMaHHE MATeMaTHYeCKOW HAyKH Kak
cepsl 4eTOBEYECKON NEATETPHOCTH, ATANoOB €€ Pa3BUTHS M 3HAYMMOCTH ISl Pa3BUTHS
[UBWJIN3AIMN, OBJAJCHUEC S3BIKOM MATEMAaTHKA M MAaTeMaTHYeCKOH KyJIbTypO#l Kak
CPEACTBOM IO3HAHHS MUPA, TOTOBHOCTH OCYIIECTBIISITh MIPOSKTHYIO M UCCIIEA0BATEICKYIO
JeATeIbHOCTh UHIUBUIYaIbHO U B TPYIIIIE.

B pesynbrare n3yueHuss MaTeMaTHKU Ha YPOBHE CPEIHEro o0Iiero oOpa3oBaHUs Y
obOyuvarorerocst OyayT cOpMHUpPOBAHBI  nO3HABAMENbHLIE VHUBEPCAbHbIE — VUeOHble
oeticmeust, KOMMYHUKAMUBHbIE VHUBEPCATbHbIe YueOHble OeliCmeus, pecyiamugHble
VHUBEpCanbHble yueOHble 0etiCmEUs, COBMeCMHAs 0esiMelbHOCHb.

Y oOyuatomerocss OyayT copMUpOBaHBI CIEAYIOIIUE 0a306vle J0cudecKue
0eticmeust KaxK 4acmo NO3HABAMENbHbIX YHUBEPCANbHBIX Y4eOHbIX 0eticEUl:

— BBISIBJIATh W XapaKTEPHU30BaTh CYIICCTBEHHBIC TPU3HAKM MaTEMaTHYECKUX
OOBCKTOB, TOHATHH, OTHONICHWH MEXIy MOHATUSAMH, (HOPMYITHPOBATH OIpPEICICHUS
MOHATUH, YCTAHABJIMBATh CYIICCTBEHHBIH NpPU3HAK KiIacCU(UKAIIMK, OCHOBAHHS JUIS
0000IIIeHUsT ¥ CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHAJIHN3a,;

— BOCIIPUHMMATh, (DOPMYITHPOBATh U MPEOOPA30BBIBATH CYXJICHUS: YTBEPIAUTEIbHbIC
Y OTpHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

— BBISIBJIATh MATEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W IPOTHBOPECUYHUS B
(dakTax, TaHHBIX, HAOIIOJCHUSAX W YTBEPXKJICHUSX, MpeIUIaraTh KPUTCPHH ISl BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPECUHNH;

— JIeTIaTh BBIBOJIBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTHUKH, ICAYKTHBHBIX U WHIYKTHBHBIX
YMO3aKITFOUCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

— IPOBOJIUTh  CaMOCTOSITEJIBHO  JIOKA3aTeIbCTBA MAaTEMATHYCCKHX  YTBEPIKICHHM
(npsiMple W OT TPOTHUBHOTO), BHICTPAMBATH APryMEHTAILIMIO, IMPHBOIHWTH TMPUMEPHI U
KOHTPITPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)KIICHHUS U BHIBOJIBI,

— BBIOMpATh CIOCOO penieHus: yueOHOW 3aqayn (CpaBHHBATh HECKOJIBKO BapHAaHTOB
peuieHusi, BbIOMpaTh HamboJjee MOAXO/SIINA € YY4ETOM CaMOCTOSATENBHO BBIACICHHBIX
KPUTEPHEB).

VY oOyuatorerocsi 6ynyT chopMUpoBaHbI CIEIYIOIMINE 6A308ble UCCIE008AMENbCKUE
0eticmeust Kaxk 4acmo NO3HABAMENbHbIX YHUBEPCANbHBIX Y4eOHbIX QeltiCEUIL:

— UCTIOJIb30BAaTh  BOTPOCHI  KaK  HMCCIEIOBAaTEIbCKUH  HMHCTPYMEHT  TO3HAHMS,
(bopMyIHpOBaTh BOMPOCH], (HUKCHPYIOIIUE IPOTUBOPEYHE, MpoOIeMy, YCTaHABIWBAThH
MCKOMOE ¥ JaHHOE, (POpMHUPOBATh THIIOTE3Y, APTyMEHTHPOBATH CBOIO MMO3UIIHIO, MHEHHE;



— IPOBOJIUTH CaMOCTOSITEIBHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, HCCIIEOBaHUE TIO
YCTaHOBJICHHIO 0COOEHHOCTEH MaTeMaTHu4ecKoro 0ObeKTa, SIBICHHS, POLIECCa, BBISIBICHUIO
3aBHCUMOCTEH MeX/1y 00BEKTaMH, SBICHUSMH, IPOIIECCAMHU;

— CaMOCTOATENbHO (OPMyIUpOBaTh OOOOIIEHUST ¥ BBIBOABI 1O pe3yiIbTaTaM
MPOBEAEHHOTO HAOJIONEHUS, WCCICAOBAaHUS, OILIEHUBATh JIOCTOBEPHOCTh TOJTYYEHHBIX
pe3ybTaTOB, BBIBOJIOB U 000OIICHHUIA;

— IPOTHO3UPOBATh  BO3MOXKHOE pa3BUTHE TIpolecca, a TaKkkKe BBIABUIaTh
MIPEITOJI0KEHHUS O €r0 PA3BUTHH B HOBBIX YCIIOBUSIX.

VY olyuatomierocst OyayT chopMUPOBaHBI yMeHus pabomams ¢ ungopmayuel Kax
Yacme NO3HABAMENLHBIX YHUBEPCANLHBIX Y4eOHbIX OeUCMBULL:

— BBIABIIATH JAepUInUTh HHPOPMAIMU, JAHHBIX, HEOOXOUMBIX JIJIsSi OTBETa Ha BOIIPOC
W JIISL peIIeHUs 3a/1a9H;

— BbIOMpaTh HWH(POPMAIUMIO W3 HWCTOYHWKOB pA3NUYHBIX THIIOB, aHAJIN3UPOBATh,
CHCTEMATH3UpPOBATh M HMHTEPIPETUPOBATh WHPOPMANMIO Ppa3IMYHBIX BHAOB U (opm
MIPEICTABIICHHS,

— CTPYKTYpUPOBaTh HMH(POPMAIIMIO, TPEACTABIATh €€ B pPa3IUYHBIX (PopMmax,
WJUTIOCTPUPOBATH TpaudecKH;

— OIICHMBATh HAAEKHOCTh MH(POPMAIUU TI0 CAMOCTOSITENHHO C(HOpMYTHpOBAHHBIM
KPUTEPHSIM.

Y oOyuaromerocs OyayT chOpPMUPOBAHBI yMeHUs O0OWjeHuss Kak uacmo
KOMMYHUKAMUBHBIX YHUBEPCANbHBIX YUEOHbIX 0eticCmEuil:

— BOCTIpUHUMATh W (POPMYJIHpPOBATh CYKACHUS B COOTBETCTBHH C YCIOBHSAMH H
[EeJSIMUA  OOIIEHMsI, SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOKO TOUYKY 3PEHUS B YCTHBIX U
MUCHMECHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOJIy pEIICHUs 3aJadd, KOMMEHTHpOBAThH
MOJIYYCHHBIN Pe3yJIbTaT;

—B Xolle OOCYXKIEHHsS 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYKIaeMOH TEMBI,
npoOsieMBbl, perraeMol 3ajJaud, BBICKA3bIBaTh WICH, HAIICJICHHBIC HA TOWCK PEIICHHS,
COIIOCTAaBIISATh CBOM CY)KIICHHS C CY)KICHHSMH IPYTHX YIaCTHUKOB JHAIOra, 0OHAPY)KUBAThH
pa3nuyre U CXOJCTBO TO3HIUH, B KOPPEKTHOH (Gopme GopMyIMpoBaTh pa3HOTIIACHS, CBOU
BO3PAKCHHS,

— NPEJCTaBIATh PE3yJAbTaThl PEUICHUS 3aJadd, OSKCIIEPUMEHTa, HCCICOBaHus,
MIPOEKTa, CAMOCTOSTEIBHO BBIOMPATh (OPMAT BHICTYIUICHHUS C YYETOM 3aj1a4 TPE3CHTAIMN U
0COOCHHOCTEH ayJJUTOPHH.

VY oOyuaromerocss OyayT cHOpPMHUPOBAHBI YMeHUs CAMOOPSAHUZAYUU KAK HaACmb
PecyISIMUBHBIX YHUBEPCANbHBIX Y4eOHbIX 0etiCmEUl:

— COCTaBJISTh IUIAH, aJITOPUTM PEIICHUS 3a/1a41, BBIOUPATh CIIOCO0 PElICHHS C YIETOM
UMEIOIUXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpOBaTh U
KOPPEKTHUPOBATh BAPHAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POPMAIIHH.

VY oOyuqaromerocss OyayT cGOPMHUPOBAHbI YMEHUs CAMOKOHMPONA KAK 4acmy
PecyISIMUBHBIX YHUBEPCANbHBIX YHeOHbIX 0etiCmEUl:

— BJIQJICTh HAaBBIKAMH TI03HABATEIBHOW pPEe(ICKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JNEHCTBUM W  MBICIUTENBHBIX MPOIECCOB, WX pPE3ylIbTaTOB, BIAJETh CIOCOOaMuU
CaMOITPOBEPKH, CAMOKOHTPOJIS IIpoIiecca U pe3yinbTara pelieHnss MaTeMaTHYeCcKol 3a1auH;

— MpEeABHUJIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTh MpPU PEIICHUU 3a/1auH,
BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HaWJEHHBIX OMHUOOK, BHISBICHHBIX TPYIHOCTEHH;

— OIIEHMBATh COOTBETCTBHE pe3ylbTaTa ILETU U YCIOBUSAM, OOBSCHATH MPUYUHBI
JOCTHIKEHHS] WJIM HEJOCTHUKEHHS Pe3ylbTaTOB NESATENbHOCTH, HAXOIUTh OIIUOKY, JTaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

VY oOyuartorerocst OyayT CpOPMUPOBAHBI YMeHUS COBMECHHOU OesiMelbHOCML:



— IIOHMMATh U UCIOJIb30BATh NPEUMYIIECTBA KOMAHIHON M MHMBHYaJIbHON PabOTHI
IPU peIIeHNH Y4eOHBIX 3a/la4, IPUHUMATh IeJIb COBMECTHOM JICATEIILHOCTH, IIAHUPOBAThH
OpraHu3alMi0 COBMECTHOM paboThl, pacmpenensiats BUAbl paboOT, JIOrOBapHBAThHCA,
0o0CyKIaTh MpoIiece U pe3yinbTaT paboThl, 00001IaTh MHEHUST HECKOJIBKUX JTFO/ICH;

— y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCyXIeHHs, OOMEH MHEHUH,
«MO3TOBBIC IITYPMbI» U HMHBIC), BHIOJIHITH CBOIO 4YacTh PabdOTHI M KOOPJAMHUPOBATH CBOU
JEWCTBUSL C APYITMMH 4WICHAMH KOMaHbBI, OICHMBATh KayeCTBO CBOETO BKJIaJa B OOIIMii
MPOJIYKT 110 KPUTEPHSIM, CHOPMYIIMPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSL.

Ilpeomemnvie pe3ynvmamvl OCBOCHHS TPOTpaMMBbl 10 MaTeMaTWKe Ha 0a30BOM
YpOBHE Ha YPOBHE CpeHEro o0Iero oopa3oBaHusi OPUEHTUPOBAHBI HA JOCTUXKEHHUE YPOBHS
MaTeMaTH4YeCKOH rPaMOTHOCTH, HEOOXOMMOTO /IS YCIICIIHOTO PEIICHUS 33/1a4 B pealbHOU
KU3HU U CO3JITAaHHUE YCIOBUH /ISl UX OOLIEKYIBTYPHOTO Pa3BUTHS

IIpeomemnvie pesynromamol:

Yucna u sbiuucienus:

— OTIEpUPOBATH TOHITHAMHU: HATYpaJbHOE, IIeJI0€ YHCIIO, WCHOJB30BATh IMPH3HAKH
JETMMOCTH LEJTBIX YHCEI, PA3JIOKEHHIE YHCIIa Ha MMPOCTHIE MHOKUTEINH JIJIsl PEIICHHS 3a/1a4;

— OTIEpUPOBATH TIOHSATHEM: CTETICHD C PAIlHOHAILHBIM TIOKa3aTeNeM;

— ONEpUPOBATh TMOHATUSAMH: JIOTAQPUPM UYHCNIA, JCCATHYHBIC U HATypaJibHbIC
JorapuQMBl.

Vpasnenus u nepasencmsa:

— IPUMEHSTh CBOICTBAa CTENEHW Ui MpeoOpa3oBaHUsl BBIPAKEHHHA, ONEPUPOBATH
MOHATUSAMH: TIOKAa3aTeJbHOE YypaBHEHHE W HEPAaBEHCTBO, pEIIaTh OCHOBHBIC THIIBI
MOKAa3aTeNIbHBIX YPaBHCHUI M HEPABCHCTR;

— BBITIOJTHATH TIPe00pa3oBaHuUs BHIPAKEHHN, COACPIKANIUX JOTapH(PMBI, OTIEpUPOBATH
MOHATUSAMH: JIOTApU(MUYECKOE YpaBHEHHE W HEPABEHCTBO, pEIIaTh OCHOBHBIC THIIBI
norapu(MHUYECKUX YPaBHCHUH 1 HEPABCHCTB;

— HaXOJIUTh PEIICHUS MPOCTEHITUX TPUTOHOMETPUIESCKUX HEPABEHCTB;

— OTICPUPOBATh TOHSATHUSMH: CHUCTEMa JIMHEHHBIX YpaBHEHWH u €€ pelIeHue,
UCIIOJIb30BaTh CHCTEMY JIMHEHHBIX YPaBHEHUH /ISl pEIICH WS IPAKTUIECKUX 33/1a4;

— HaXOJIUTh PEIICHUS MPOCTEUIIMX CUCTEM M COBOKYITHOCTEH palrOHaIbHBIX
ypaBHEHHI U HEPABCHCTB;

— MOJICIIMPOBATh PEaJbHBIC CHTYallMd Ha SI3bIKE alreOpbl, COCTABIISATH BHIPAKEHUS,
YpaBHEHHsI, HEPABCHCTBA M CHCTEMBI 10 YCIIOBHIO 3aJlaud, HCCIEI0BaTh MOCTPOCHHBIEC
MOJICIIH C MCIIOJIb30BAaHHUEM arllapara ajreOphl.

Dyuxyuu u epapuxu:

— OTIEPUPOBATh TIOHATHIMH: TIEPUOHUECKAs (QYHKIUS, TPOMEKYTKA MOHOTOHHOCTH
(GYHKIMHU, TOYKH dKCTpeMyMa (DYHKIMH, HauOOJbIllee U HAUMEHBIICE 3HAYCHHS (YHKIIUU
Ha MPOMEXYTKE, UCIIOJIb30BaTh UX JJIS KCCIICIOBaHUs (DYHKIINH, 33JaHHOM IrpaduKoM;

— OTIEpUPOBATh IOHATUSAMHU: TpadUKU TIOKA3aTENbHOM, JIorapu(MUYECKOH |
TPUTOHOMETPHUYECKUX (YHKIMH, W300pakaTh WX HAa KOOPIAMHATHOW IUIOCKOCTH H
UCIIOJIb30BATh JUTS PELICHHs YPaBHEHHI U HEPAaBEHCTB;

— n300pakaTh Ha KOOPJMHATHOW IUIOCKOCTH TpaduKd IJMHEHHBIX YpaBHEHUH U
WCTIOJIb30BaTh UX JIJISl PEIICHUS] CUCTEMbI IMHEWHBIX YPaBHEHHUIA,

— MCTIOJIb30BAaTh rPpadMKK (PYyHKIHHA IS HCCIIETOBAHUS TIPOIIECCOB U 3aBUCUMOCTEH M3
APYTUX Y4eOHBIX AUCIHUILIHH.

Hauana mamemamuuecxoeo ananuza:

— OTIEpUPOBATh TIOHATHSAMH: HeENpepbiBHAasS (QYHKIHWs, TMPOU3BOIHAs (YHKIIUH,
UCIIOJIb30BATh T€OMETPHUYECKUN M (PU3UUECKHI CMBICI TPOM3BOIHOM ISl pELICHNUS 3a/1ay;

— HaxXOJWTh TPOM3BOIHBIC DIIEMEHTAPHBIX (YHKUIMWH, BBIYUCIATH TNPOU3BOTHBIC
CYMMBI, TPOM3BECHNUS, YACTHOTO (DYHKIIHIA;



— HCIIOJIb30BaThb MPOU3BOJHYIO JISI HMCCICIOBAHUA (bYHKI_[I/II/I Ha MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSATH PE3YIbTAThl UCCIEIOBAHUS K TOCTPOCHUIO IPa(hUKOB;

— HUCIIOJI30BaTh IMPOU3BOAHYIO JJIA HaXO0XACHUA HaWJIydlero peuICHus B
MPUKJIAAHBIX, B TOM YUCJIC COOUAJIBHO-O9KOHOMUNYCCKHUX, 3adavdax;

— OIIEpUPOBATh MOHATHIMM: [1IEPBOOOpPA3HAsl U UHTETPaJl, IOHUMATh T€OMETPUUYECKUI
1 GU3UIECKUI CMBICT HHTETpaIa;

— HaXOJUTh TEpPBOOOpa3HBIE 3JIEMEHTAPHBIX (DYHKIHHA, BBIYUCIATH HMHTETPAT IO
dbopmyne Herorona—JIeiibnuma;

— peuiath IMPUKIAIHBIC 3aJa4d, B TOM YHUCIIC COLOMUAJIbHO-3KOHOMHYECKOIO U
(U3HYECKOTO XapaKTepa, CPeACTBAMH MAaTEMAaTUYECKOTO aHAITN3A.

IIpeomemnvie pe3ynvmampl IO OTACTHLHBIM TEMaM y4eOHOTO Kypca «I eoMeTpusi»:

— OIICpUPOBATH NOHATHUAMMA: TOYKA, ITpAMasi, IMJIOCKOCTh;

— [IPUMCHATb AKCHUOMBI CTCPECOMCTPHUU W CICACTBHUA U3 HHUX IIPU PCIICHHUU
T€OMETPUYCCKUX 3a/1a4;

— OIICpUPOBATH MOHATHUAMU: MNAPAJIICIBHOCTh W HNCPIHCHAUKYIAPHOCTb IPSAMBIX H
TIIIOCKOCTEH;

— KIaccu(puIpoBaTh B3aMHOE pacroJioKeHue TIPSIMBIX
Y TUIOCKOCTEH B MPOCTPAHCTBE;

— ONEPHUPOBATh TMOHITHSIMH: JBYIPAHHBIH YroJ, TpaHW JBYIPAaHHOTO yria, pedpo
JBYTPAHHOTO yIJIa, TMHCHHBIN YTOJI IBYTPAHHOTO yIJia, TpaycHas Mepa IBYTPAHHOTO YIIIa;

— OIepUpOBaTh  IMOHATUSAMM:  MHOTOIPDAHHMK, BBIIYKJIBIA W HEBBITYKJIbINA
MHOTI'OI'paHHUK, 3JICMCHTBI MHOTOT'paHHUKaA, HpaBI/IJIBHBIﬁ MHOI'OT'paHHUK;

— pacro3HaBaTb ~ OCHOBHBIE  BHJBl  MHOTOTPDaHHHKOB  (MHpamuIa, TpU3Ma,
MPSIMOYTOJIBHBIN MapajuiesienuIe, Ky0);

— KJaccu(UIMpPOBaTh MHOTOTPAHHUKH, BBIOMpAsi OCHOBAHWS Ui KiacCH(UKAIIH
(BBITTyKJIBIE ¥ HEBBIYKJIBIE MHOTOTPAHHUKH, MPaBUJIbHBIE MHOTOTPAHHUKH, MpPSMbIC U
HAKJIOHHBIE TIPU3MBI, TTApAJUICIICTIUIICIb ),

— OTICPUPOBATH OHSATUSIMH: CEKYIIast MJIOCKOCTh, CEUCHHE MHOTOT'PaHHHUKOB;

— OOBSICHSTD IPUHITHUIIBI IIOCTPOCHUS CEYCHUH, HCIIONIB3YSI METOT CIIE/IOB;

— CTPOUTh CEUYCHHS MHOTOTPAHHHUKOB METOJIOM CJICJIOB, BBIMOJHATH (BBIHOCHBIC)
TUTOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (DUTYp: BHI CBEpXY, COOKY, CHU3Y;

— pemiath 3a/laud Ha HAXOXKJACHUE TEOMETPUYECKHX BEIMYMH M0 00paslaMm HWiIH
AITOPUTMaM, MPUMCHSS W3BECTHBIC AaHAJMUTUYCCKAE METOMBI MPHU PEIICHUH CTaHIapTHBIX
MaTeMaTUYECKUX 3a/lad Ha BBIYMCICHHE PACCTOSHUI MEXIY IBYMS TOYKAMH, OT TOYKH JIO
MPSIMO¥, OT TOYKH JIO IJIOCKOCTH, MKy CKPCIIUBAIOIIMMUCS TPSMBIMHU;

— pemiath 3aJlaud Ha HAXOXJICHUE TEOMETPUYECKHX BEIUYMH MO 00pas3lam WIu
ITOPUTMaM, MPUMCHSS W3BECTHBIC aHATMTUYCCKAE METOJbI MPH PEIICHUH CTaHAAPTHBIX
MaTEeMaTUYECKUX 3aJady Ha BBIYMCIICHUE YIJIOB MEXIY CKpPCIIMBAOIUMUCS TPSIMBIMH,
MEX]Ty IPSIMO M TUIOCKOCTBI0, MEX/Ty TUIOCKOCTSIMHU, IBYTPAHHBIX YIJIOB;

— BBIUMCIIATh OOBEMBI M IUIOMIAJH IOBEPXHOCTEH MHOTOIPAaHHUKOB (IpU3Ma,
nupaMua) ¢ MpUMEHEHHeM (QOpMYN, BBIYUCIATH COOTHOIICHHUS MEXIYy IUIOMAIsIMU
MOBEPXHOCTEH, 00bEMAMHU 1TOT00HBIX MHOTOTPAHHHKOB;

— OMEepUpOBaTh MOHATUAMU: CUMMETPHUS B MPOCTPAHCTBE, IIEHTP, OCb M IUIOCKOCTb
CUMMETPUH, IIEHTP, OCh U IMIIOCKOCTh CUMMETPHUU (HUTYPBI;

— U3BJIEKaTh, MpPeoOpa3oBbIBATH UM HWHTEPIPETUPOBATH  WHGOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTeKax U PUCYHKaX;

— MPUMEHATh TeoMeTpuueckue GakThl I pPEUIeHUS CTePeOMETPUUYECKUX 3ajad,
MIPEIOJIAraoINX HECKOIBKO MIAaroB PEIICHHUs], €CIIH YCIOBUS MPUMEHEHHsI 3a]JaHbl B SBHOU
opme;

— NPUMEHATh ~ TOPOCTeHIIMe  MpPOrpaMMHBIE  CpPEACTBA M DIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUUYECKUX 33]1aY;



— IIPUBOJUTH IIPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U KU3HHU,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUU B HICKYCCTBE;

— [IPUMCHATD IMOJYYCHHBIC 3HAHWA HaA IMPAKTUKE: aHAJIM3UPOBATh PCAJIBHBIC CUTyallul
U TMPUMCHATb HM3YYCHHBIC TIIOHATHUA B HNPOHCCCE IMOHUCKA PCHICHUA MATCMAaTUUYCCKU
chopMyITUPOBAHHOHN MPOOIEMBI, MOJISIUPOBATh PEATTbHBIC CUTYAI[UU HA SI3BIKE TEOMETPHH,
HCCIICIOBATh TIOCTPOCHHBIC MOJCIH C HCIOJB30BAHUEM T'€OMETPHUYSCKUX TIOHATUUA U
TEOpeM, ammapara ajareOpbl, pemaTh MPaKTHYCCKUE 3a7add, CBS3aHHBIC C HAXOXJICHUEM
TrCOMETPHUUICCKUX BCIMYHH.

— OTEpUpPOBATh  MOHATUSAMHU:  IIMJIMHIPUYECKAass  TOBEPXHOCTb,  0Opaszyromue
UWINHAPUYECKON TOBEPXHOCTH, LWIMHJIpP, KOHMYECKas IOBEPXHOCTh, 0Opa3yromue
KOHUYECKOH MOBEPXHOCTH, KOHYC, chepruecKasi IOBEPXHOCTh;

— pacro3HaBaTh Tela BpaleHus (MWIMHIP, KOHYC, cdepa u map);

— 00BACHATH CIOCOOBI OJTYYEHUSI TEJ BPALLEHUS;

— KJIaccu(pUIIMPOBATH B3aUMHOE PACIIOJIOkKeHNE C(Hephl U MIOCKOCTH;

— OIICpUPOBATH IMOHATHUAMU: HI&pOBOfI CErMCHT, OCHOBAaHHEC CEIMCHTa, BBICOTaA
CEerMeHTa, AapOBOM CJIOW, OCHOBAHME IIAPOBOIO CJOS, BHICOTA IIAPOBOTO CJIOS, IIAPOBOU
CEKTOD;

— BBIYHCIIATE OOBEMEBI U Jiomaaun HOBerHOCTeﬁ TCJI BpalllCHUSA, TCOMETPUYCCKUX TEJI
C IpUMeHeHueM GhopMyI;

— ONepHUpOBaTh MOHATUSAMH: MHOTOI'PAHHUK, BIIUCAHHBIN B c(hepy U ONMHUCAHHBIA OKOJIO
cdepsl, cepa, BmicaHHAsT B MHOTOTPAHHUK WJIA TEJIO BPAILICHHUS;

— BBIYUCIIATHE COOTHOIICHUA MCXKIAY IINIoHaasaMu HOBerHOCTeﬁ n o0BEMaMn
MOJOOHBIX TEI;

— n300paxkaTh U3ydaemble (PUTYpBI OT PYKU U C MPUMEHEHHEM MPOCThIX YEPTEKHBIX
UHCTPYMEHTOB;

— BBIMIOJIHATH (BBIHOCHBIE) IUIOCKHME YEPTEXH U3 PHUCYHKOB IMPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y, CTPOUTH CEUECHHUS T BPAICHMUS;

— U3BJIEKaTb,  WHTEPIPETHPOBaTH U  NpeoOpa3oBbiBaTh  HHGOpPMALHIO O
MIPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YEPTEKAaX U PUCYHKAX;

— ONEpUPOBATH MOHATHEM BEKTOP B POCTPAHCTBE;

— BBITNIOJIHATH JICUCTBUS CJOXEHHS BEKTOPOB, BBHIYMTAHUS BEKTOPOB M YMHOXKECHHUS
BEKTOpa Ha YHCII0, 00BACHATH, KAKUMHU CBOMICTBAMU OHU 00JIaal0T;

— NPUMEHSATH MPABUIO NapajuIeTenunena;

— ONEpUpOBATh MOHATHSIMH: JEKApPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yroll MEXAYy BEKTOPaMH,
CKaJISIpHOE MPOU3BEICHIE BEKTOPOB, KOJUIMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPBL;

— HaxOJUTh CYMMY BEKTOPOB M IPOU3BEACHHUE BEKTOpa HAa YHCIO, Yo MEXIY
BEKTOpaMH, CKaJIspHOE MPOU3BEICHUE, PACKIaIbIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM;

— 3a/1aBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKaPTOBOM CHCTEME KOOP/IMHAT;

— MPUMEHATh TeoMeTpuueckue GakThl U pPEUIeHUS CTEePeOMETPUUYECKUX 3ajad,
MPEINOIaraoINX HECKOIbKO 1IAaroB PelIeHus, €ClIi YCIOBUS MPUMEHEHHUS 3a/1aHbl B IBHOM
dopme;

— pemiath MpOCTEHIIMe TeOMeTpPUUeCKHe 3aJayd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIUHATHOTO METO/Ia;

— pemiath 3aJayd Ha JOKa3aTelbCTBO MaTEMaTHYECKWX OTHOIICHUNW M HAXOXKICHHE
T€OMETPUYECKUX BEIWYMH M0 00pasliaM WIH aJroOpuTMaM, MPUMEHsIS] U3BECTHBIE METOJIbI
MIPH PEIICHUU CTaHAAPTHBIX MaTEeMaTHYECKUX 3aa4;

— MPUMEHSATH npocTeimme MPOrpaMMHBIE cpeacTBa U ANEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUUECKUX 33]1aY;



— [IPUBOJIUTH TIPUMEPHI MAaTEMATHUYECKUX 3aKOHOMEPHOCTEH B INPUPOJE U KU3HHU,
pacrno3HaBaTh POSIBIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

— IPUMEHATH NOJyYEHHbIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh PEeaJbHbIE CUTyallUN
U TIPUMEHATh HW3YYEHHBbIE IIOHATHUS B IIPOLIECCE IIOMCKA PELIEHUS MaTeMaTH4YeCKU
copMyIMpOBaHHON TPOOIEMBI, MOJICIIMPOBATH PEATbHBIC CUTYAIIMH HA SI3bIKE T€OMETPHH,
HCCIIEI0BaTh IIOCTPOEHHBIE MOJEIU C HCIHOJIb30BAHUEM TI'€OMETPUUYECKUX TOHATUH U
TEOpEM, amrnapara aireOpbl, pelaTh MPaKTUYECKUE 3a7ayud, CBSI3aHHBIE C HAXOXJAECHHUEM
Ir€OMETPUYECKUX BEJIIMYMH.

IIpeomemnvwie pe3ynbmamsl IO OTIEIBHBIM TeMaM y4eOHOTO Kypca «BeposTHOCTh U
CTaTUCTUKAN:

— YUTATh U CTPOUTH TAOIHIIBI M TUATPAMMBI,

— OIepupoBaTh MOHATHSAMU: CpeaHee apupMeTHuecKoe, MeauaHa, Haubouibliee,
HauMEHbIIIee 3HaUeHUe, pa3Max MAacCHUBa YUCIIOBBIX IAHHBIX;

— ONepHUpOBATh MOHATUAMHU: CIIy4ailHBIA KCIEPUMEHT (OIBIT) U clydailHoe coObITHE,
dJIEeMEHTapHOE COOBITHE  (PIEMEHTAapHBIA HWCXOJ[) CIIy4allHOTO  OMbITa, HAXOJUTh
BEPOSITHOCTH B OIBITaX C PAaBHOBO3MOKHBIMHU CIIydallHBIMH COOBITUSMM, HAXOIUTh U
CpPaBHMBATh BEPOSITHOCTU COOBITUI B M3YYEHHBIX CIIy4alHBIX SKCIIEPUMEHTAX;

— HaXoJWTh U (OPMYIHPOBATH COOBITHS: TIEpeceueHne M OOBbEIWHEHUE JTaHHBIX
cOOBITHI, COOBITHE, MPOTHUBOIOJOKHOE JaHHOMY COOBITHIO, TOJB30BaThCS AMAarpaMMaMH
Diinepa 1 GOPMYIION CIIOKEHHS BEPOSITHOCTEN TP PEIISHUH 3a/1a4;

— ONepUpoBaTh TMOHATUSMU: YCIOBHAas BEPOSATHOCTb, HE3aBUCHUMbIE COOBITHS,
HaXOJHUTh BEPOATHOCTH C TIOMOIIIBIO IIPAaBHJIa YMHOKEHUS, C TOMOIIBIO JIEpeBa CIIy4yaitHOTo
OTIBITA;

— NPUMEHATh KOMOMHATOPHOE MTPABUIIO YMHOKEHUS MPU PELLICHUH 3a/1a4;

— ONepupoBaTh MOHATHSAMM: HWCIBITAHWE, HE3aBUCHUMbIE HCHBITAHUS, CEpHs
UCIBITAHUN, yCIIeX W Hey/Jada, HaXOAWTh BEPOSTHOCTH COOBITHH B CEepUM HE3aBUCHUMBIX
UCOBITAHUN 0 TEpPBOTO Ycrexa, HaXOJWUTh BEPOATHOCTH COOBITHH B CEpUU HUCHBITAHUI
bepnynnu;

— ONepupoBaTh MOHATHSMM: CiIydaliHas BeJIMYMHA, paclpe/esieHue BepOsSTHOCTEH,
JyarpamMma pacrpeieeHus.

— CpaBHUBATh BEPOSITHOCTU 3HAUYEHUN CIy4aiiHOW BEJIMYMHBI IO PACIPEACICHUIO UITU
C TIOMOIIIBIO TUarpaMm;

— ONEepUpOBATh MOHATUEM MAaTEMaTHYECKOrO OXHJAaHUs, NMPUBOJIUTH MPUMEPHI, Kak
MpPUMEHSETCST ~ MaTeMaTH4yeckoe  OXXKHMJIAaHUE  CIIydalHOW — BEJIMYMHBI  HAaXOJUTh
MaTeMaTH4eCKOe OKUIAHHE M0 TAHHOMY paclpe/IeieHHUIO;

— MMETh IPEJCTABJICHUE O 3aKOHE OOJIBIINX YHCET;

— UMETh IPEJCTaBICHUE O HOPMAJILHOM paclpeie/ieHUN.
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3. COJIEP KAHUE YUEFHOM TUCITATLIAHBI

Yuciia ¥ BbIYMCTICHHSA.

Pammonanbupie  uncna. OOBIKHOBEHHBIE W JAECATHYHBIC JPOOH, IPOLEHTHI,
OeCKOHEUHbIE TEePUOUYEcKUe ApoOH. ApH]MeTHYecKHue OIlepalud C PaluOHATbHBIMH
qucliaMu, peoOpa3oBaHUs YUCIOBBIX BblpakeHUH. [IpuMenenue n1pobeil u mpoueHToB s
peuieHus NpUKIAAHbIX 3a1a4 U3 Pa3IN4HbIX OTPACIICd 3HAHUN U PEAIbHOM KU3HH.

HelictButenbHble  yucia.  PanuoHaneHble W HppalMOHAIBHBIE  YHCIA.
ApupmeTrueckue onepanyu ¢ IeHCTBUTEIbHBIMHA YiCIaMU. [IpuOIrmKkEHHBIC BEIYHCICHUS,
IIpaBUJIa OKPYIJICHHUS], IPUKUKA U OLICHKA PE3yJIbTaTa BIYUCICHUM.

Crenenp ¢ mensiM mokaszareneM. CraHmapTHas ¢opma 3amucu ACHCTBHUTEIHHOTO
yucna. Mcrnonb3oBaHue noaxoasmiel popmbl 3alMCH ASHCTBUTEIbHBIX YHCEN Ul PELICHUS
MPaKTUYECKUX 33734 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypajbHOU creneHu. JlelcTBus ¢ apu@MeTHuecKuMu
KOpPHSIMH HATYPAJIbHOW CTEIICHHU.

CuHyc, KOCHHYC W TaHTE€HC YMCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTAaHI'€HC YKMCIIOBOTO apryMEHTA.

HarypaneHbie u nensie uncna. [Ipu3Haky JeIMMOCTH HEIbIX YHCElL.

CreneHp ¢ paliMoHaIbHBIM MOKa3aresneM. CBOWCTBA CTEIECHH.

Jlorapudm yucna. JlecaTuyHble 1 HaTypalbHbIE JIOTAPUPMBI.

YpaBHeHHUsI U HEPABEHCTBA.

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHU . OCHOBHBIE
TPUTOHOMETpHYECKHEe (HOPMYIIBI.

YpaBHeHue, kopeHb ypaBHeHHs. HepaBeHCTBO, pemieHue HepaBeHCTBa. Merton
HUHTEPBAJIOB.

Pemenne nensix u ApoOHO-pallMOHANIBHBIX YPAaBHEHUI U HEPABEHCTB.

Pemenne nppanvoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YpaBHEHUH.

IIpumeHeHNe ypaBHEHUI M HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3a1a4 U 3a1a4
U3 Pa3InYHbIX 00JIaCTel HAYKU U pealbHON JKU3HU.

[IpeoOpa3oBaHue BeIpaK€HU, COAEPIKAIIMX JIOTApU(PMBI.

[IpeoOpa3oBaHue  BBIpOKEHMH, COAEp)KAIIMX  CTENEHM C  PaAlMOHAJIBHBIM
[I0Ka3aTeJIEM.

IIpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloxa3zarenpHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

Cucrempl JMHEHHBIX YypaBHEHHMH. PemieHwe NpUKIagHBIX 3a4ad C IOMOUIBIO
CUCTEMBbI JIMHEHHBIX YPABHEHU.

Cucrembl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne ypaBHEHHH, CUCTEM U HEPABEHCTB K PEILIEHUI0 MATEMAaTUYECKUX 3a/1a4
U 337124 U3 pa3IMYHbIX 001acTel HayKN U pealbHOM KU3HU.

DyHKIUH U rpaduku.

Oyukius, crnocoObl 3amaHug ¢yHkuuu. ['paduk Qysxuuu. B3anmHO 0oOpaTHBIE
(GyHKIHH.

OOGnacte omnpeneneHUss M MHOXECTBO 3HaueHMH QyHkiuu. Hynum ¢dyHkumu.
[TpoMexyTKH 3HaKOMOCTOSIHCTBA. UETHBIEC M HEUETHBIE (DYHKIIUH.

CrenenHass (yHKUUS C HaTypalbHbIM M LEJIbIM TOKa3ateneM. EE cBoiictBa u
rpa¢uk. CoiicTBa 1 rpaduK KOpHS N-Oi CTENIECHH.

TpuronomeTrpudeckas OKpyXHOCTb, ONpeeeHUEe TPUTOHOMETPUYECKUX (HYHKUIUN
YHCIIOBOTO apryMeHTa.
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Oynkus. [lepuoanyeckue ¢ynkuuu. [IpoMexyTkM MOHOTOHHOCTH —(DYHKIMU.
MaxkcuMymbl 1 MUHUMYMBI GyHKIMH. Hanbosnpliee 1 HauMeHblee 3HaYeHne (QyHKIMH Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIIUHN, UX CBOICTBA U rpadUKH.

[Toxa3zaTtenpHas u norapudmuyeckas GyHKINUU, KX CBOHCTBA U TPAPUKH.

Ncnonb3oBanue rpadukoB pyHKIUH 715 pelIeHUS] YPABHCHUM W TMHCHHBIX CUCTEM.

Ucnonw3oBanne rpapukoB  (QyHKUMA JUIT  HCCIEIOBAHUS  IMPOIECCOB U
3aBUCHUMOCTEH, KOTOPbIE BOZHUKAIOT IIPU PEIICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MIPEIMETOB U
peanbHOM KU3HHU.

Hayana maTeMaTH4eCKOro aHajmusa.

[locnenoBarenpHOCTH, CIOCOOBI 33JaHUSA TOCIENOBATEIbHOCTEH. MOHOTOHHBIE
ITOCJIEI0BATEILHOCTH.

Apudmernueckas UM TeoMeTpuueckas IHporpeccuu. beckoHeuHo yObIBarolias
reomeTpuueckas mporpeccusi. Cymma OECKOHEUHO YOBIBAIOMIEH TeOMETPUYECKOM
nporpeccun. @opmyna CI0XKHBIX MPOLEHTOB. Vcnonp3oBaHue mporpeccuu Ajs peuieHus
peayIbHBIX 3aJ1a4 MPUKJIAJHOTO XapaKkTepa.

HenpepriBHble (pyHKIIMN. MeTo1 MHTEPBAIOB /1Sl pEIIEHUs] HEPAaBEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICT IPOU3BOIHOM.

[IpousBonHbIe 37€MEHTAPHBIX (QYHKIMH. DOpMyIbl HAXOXKIEHHUS MPOU3BOJIHOMN
CYMMBI, POU3BEJCHUS U YACTHOTO (YHKIIH.

[IpumeHeHre mNPOM3BOTHONW K UCCIEOBaHUIO (QYHKUMA Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHrne HaubobIIero 1 HAMMEHbIIEro 3HaYeHus! PYHKIUN Ha OTPE3KeE.

[IpumeHeHne Tponu3BOJHON JJIsi HAXOXKJICHHUS HaWIYYIlIEero peleHus: B MPUKIaIHbIX
3a/1a4ax, Ajs onpeAeseH!s] CKOPOCTH Mpolecca, 3aJaHHOTo (popMyIoi uiu rpadukoM.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

HHuterpain, ero reoMmeTpuueckuii 1 PU3NYECKUN CMBICI. BhIuncieHne nHTerpaia mo
dhopmyne Hetorona—Jleitoauna.

MHo:xecTBa H JIOTHKA.

MHoxecTBO, omnepauuMu Haa  MHokecTBamu. [uarpammbsl — Ditnepa—Benna.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO aIlapaTa JUuisi OMMCaHusl pealbHbIX IPOLIECCOB U
SIBJICHUH, TIPU PELICHUH 3a/1a4 U3 APYTUX Y4EOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIE€ACTBUE, JOKA3aTEIbCTBO.

IIpsimble U JIOCKOCTH B POCTPAHCTBE.

OcHOBHbBIE TIOHATUSL cTepeoMeTpur. Touka, mpsmas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 akCHMOMAaTHYECKOM MOCTPOCHHUU CTEPEOMETPHUM: AKCHOMBI CTEPEOMETPUU U
CJIE/ICTBHS U3 HUX.

B3aumHOoe pacnonokeHue  OpsAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
napajuieJbHble U CKpelluBarouecs npsmMble. [lapaninenbHOCTh NPSIMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE: MAapajule/ibHbIE MPSMbIE B IPOCTPAHCTBE, MAPAJUICIIBHOCTh TPEX MPSIMBIX,
MapajuvieJIbHOCTh MPSMON M IUIOCKOCTH. YTJbl C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsIMBIMH B IMpocTpaHcTBe. llapainenbHOCTh IJIOCKOCTEW: NapajlieibHbIe
IUIOCKOCTH, CBOWCTBAa MNapa/uleJbHBIX IulockocTed. Ilpocrelinme npocTpaHCTBEHHbIE
(GUrypsl Ha IIOCKOCTH: TETPadIp, KyO, Mapauiesenune], oCTpOeHUEe CeUeHHH.

[lepneHIUMKyIApHOCTh NPSAMOM M IJIOCKOCTH: MEPHEHIUKYISApHBIE IpSMBIE B
IIPOCTPAHCTBE, NPSMBIE IAPAJIEIBHBIE W NEPNEHAUKYISAPHbIE K IUIOCKOCTH, IPHU3HAK
NEPIEHIUKYIAPHOCTH MpPSMONM M IIJIOCKOCTH, TEOpeMa O NPAMOM NEpHEHAUKYISIPHON
IJIOCKOCTHU. YTJIIbI B IPOCTPAHCTBE: YTOJI MEKIY NPSMOH U INIOCKOCTBIO, IBYTPaHHbIN Yrol,
JUHENHBINA yroJl IByrpaHHOro yria. lleprneHaukynsp M HakJIOHHBIE: PacCTOSIHME OT TOYKU
70 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 IUIOCKOCTH, MPOEKIHs (PUTYyphl HA IMIIOCKOCTb.
[lepneHIMKYIAPHOCTD IUIOCKOCTEN: MPU3HAK MNEPIEHIUKYIIPHOCTH JIBYX IIJIOCKOCTEH.
Teopema o Tp€x nepneHAUKYIApax.

MHOrorpaHHHMKH.
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[lonsaTe MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPaHHUKA, BBINYKIbIE U
HEBBIIYKJIbIE MHOTOTPAaHHHUKH, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas mpusma,
rpaHM M OCHOBAaHMUS TMPU3MBI, MpsMas M HAKIOHHAs TMPU3MbI, OOKOBas M TIOJHAs
MOBEPXHOCTh Tpu3Mbl. [lapamnenenunen, NOpsAMOYroibHBIM TNapajjieenunes; M €ro
cBoiictBa. [Tupamuna: n-yroinpHas nmupamMuia, TPAaHH U OCHOBAHHE MUPAMHIIBI, OOKOBas W
MOJIHAs TIOBEPXHOCTh MUPAMU/IBI, TIPABUIIbHAS U YCEUEHHAS MTUpaMUAa. DJIEMEHTHI MPU3MBI
u nupamuabl. [lpaBUIbHBIE MHOTOTPAHHHUKHU: TOHATHE MPABWIBHOTO MHOTOTPAHHMKA,
MpaBUibHAS TPU3Ma U TpaBWIbHAs MUPAMHUAA, TpaBUJIbHAS TPEYrojbHas NUpamMuia U
MpaBWIbHBIN TeTpadap, KyO. IIpencraBieHue o MpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
nojaexa’ip U ukocasap. CedueHust Ipu3Mbl U MUPAMHUIBI.

CummeTpusi B TPOCTPAHCTBE: CHUMMETPHUSI OTHOCHTEIBHO TOYKH, MPAMOM,
MJIOCKOCTH. DJIEMEHTHl CHUMMETPUM B MHpaMUIaX, Mapajulesieuenax, MMPaBHIbHBIX
MHOTOTpaHHUKaX.

Brluncnenue s1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lmomans
OOKOBOM TMOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI, IJIOLIAAb OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpPsIMOM mpu3Mbl. [lnomaas OOKOBOM MOBEPXHOCTH M
MOBEPXHOCTU TIPAaBUJIBHOM MHpPaMHUIbI, TeopeMa O IUIOHAAN YCEYEHHOW MHMpaMMUIBI.
[Tonsatue 06 06pEMe. OOBEM MUPAMU/TBI, PU3MBI.

[Tono6HnbIe Tena B mpocTpancTBe. COOTHOIMIEHUS MEXTY TUTOIIAIIMUA TIOBEPXHOCTEM,
00BEMaMHU TOI0OHBIX TEIT.

Tesa Bpauienus.

HunuHaapudeckas MOBEPXHOCTh, 00pa3yOIIKe MUIUHIPHIECKON MOBEPXHOCTH, OCh
HAJTUHIPUYECKOW ToBepxHOCTH. [lunmwHap: ocHoBaHus u OOKOBask TIOBEPXHOCTH,
o0Opa3syromas 1 0Ch, TJIOMIAAh OOKOBOM M IMOJTHOU MMOBEPXHOCTH.

Konunueckasi moBepxHOCTh, 00pa3yrolre KOHMYECKON MOBEPXHOCTH, OCh U BEPILIMHA
KOHHUYeCcKoi moBepxHOCTH. KoHyc: ocHOBaHME U BeplIMHa, 00pa3yrouias U ocCh, IIIOMAIb
OOKOBOW ¥ TIOJIHOW MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroue u BHICOTa, OCHOBAHHS U
OOKOBast TOBEPXHOCT.

Cdepa u map: ueHtp, paauyc, 1uameTp, Ioniaap noBepxHoctu chepsl. Bzanmuoe
pacroiokeHue cdepsl U MI0CKOCTH, KacaTelIbHas IIIOCKOCTh K cepe, miomaab chepsl.

N3o00paxkenue Ten BpalleHus Ha II0CKOCTU. Pa3BépTka nunuHApa U KOHyca.

KoMOunamuu ten BpamleHHss U MHOTOTPAaHHUKOB. MHOTOTpaHHHMK, OIHCAHHBIN
oKoJio cepsl, chepa, BMCaHHAS B MHOTOTPAHHUK, UJIH TEJIO BPAIllCHUSI.

[Tonsatue 06 o0béme. OcHOBHBIE CcBoMcTBa 00BEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Mapalijiesienumneaa u ciaeactsus u3z He€. O0bpéM nunnHapa, konyca. O6bém
iapa u miomass cepsl.

[TonpoGHbIie Tena B mpocTpancTBe. COOTHOLICHUSI MEXK1Y TUIOIIAIIMU TOBEPXHOCTEH,
00BEMaMHU ITIOJOOHBIX TE.

Ceuennst muMHApa (MapajuleIbHO W TEPIEHIUKYISIPHO OCH), CEYEHUS KOHYyca
(mapannenbHOE OCHOBAHUIO U MPOXOASIEe Yepe3 BEPIINHY), CEUSHUS 1I1apa.

BekTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBE.

Bektop Ha minockocTM M B mpocTpaHcTBe. CIOKEHHWE W BBIYMTAHHE BEKTOPOB.
YMHOXEHHE BeKTOpa Ha u4ucio. PaznoxeHue BekTopa Mo TpEM HEKOMILIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. Pemenue 3amad, CBS3aHHBIX C MPUMEHEHUEM
npaBuUil JEHCTBUM € BekTopamu. lIpsiMoyronpHas cucrema KOOpPJIMHAT B MPOCTPAHCTBE.
Koopaunatsl Bekropa. Ilpocreiimue 3agaun B KOOpAMHATaX. YTOJ MEXAY BEKTOPAMH.
CkansipHO€ MpOU3BE/IEHNE BEKTOPOB. BhIuncieHne yriioB MeX 1y NpSIMbIMHU U MJIOCKOCTSAMH.
KoopanHaTHO-BEKTOPHBIN METO/1 IPU PEIICHUH FTEOMETPUUYECKUX 3a/1aY.

BeposiTHOCTB M CTATHCTHKA.

[IpencraBnenre JaHHBIX € TOMOMIbIO Tabmui u  jauarpamM.  CpenHee
apudmernueckoe, MearaHa, HauboIbIIee U HAUMEHbBIIIEEe 3HAUYCHUS, pa3Max, TUCIEPCUs U
CTaHJIaPTHOE OTKJIIOHEHHE YHCIIOBBIX HA0OPOB.
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CnygaitHple JKCHEPUMEHTHI (OMBITBI) W CIIy4alHbIE COOBITHS. DJIEMEHTapHBIE
coOBITHS (MCXO/b1). BEpOSTHOCTD CITydaiiHOTO COOBITHS. BIM30CTh YaCTOTHI M BEPOSITHOCTH
coObiTuil. CiydaliHble ONBITBI C PABHOBO3MOXXHBIMH 3JEMEHTapHBIMU  COOBITHUSIMHL.
BeposTHOCTH COOBITHI B OIIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMHU.

Onepanuu Haa COOBITHSMH: TepeceueHue, OOBEAUHEHUE, TMPOTHBOIOJIOKHBIE
coObiTus. [uarpammsl Ditnepa. opmyna cI0KeHHUS BEPOSATHOCTEH.

YcnoBHas  BEPOATHOCTb. YMHOXKEHHE  BEpOSTHOCTEW. JlepeBo  ciay4alHOTO
skcriepuMenTa. Gopmyrna MoTHON BeposATHOCTH. HezaBrucHMbIe COOBITHSI.

KombOunatoproe mnpaBwio ymHoxeHUs. IlepecraHoBku u dakrtopuan. Ywucio
couetanuil. Tpeyronapauk Ilackana. ®opmyna ounoma HeroToHa.

bunaphplii ciyyailHbli ONBIT (MCHBITaHME), yclex W Heyaaya. HesaBucumble
ucnelTanud. Cepusi HE3aBUCHMBIX HCHBITaHUM 10 nepBoro ycnexa. Cepus HE3aBUCHUMBIX
ucnbiTaHui beprym.

Cnyuaiinas BenuuuHa. Pacnipenenenne BeposiTHocTel. J(marpamma pacrpeaeneHus.
[Ipumeps! pacupenieneHnid, B TOM 4Hciie, TEOMETPHUECKOe U OMHOMHAIIBHOE.

UucnoBble XapaKTEPUCTUKHM CIy4alHBIX BEJIMYMH: MAaTE€MaTHYeCKOe OXKHJaHUe,
JUCIepCUsl W CTaHJapTHOE OTKIOHeHHWe. [Ipumepbl NpuUMEHEHUs MaTeMaTHUYecKOro
OKMJaHMs, B TOM YHCJIE B 33ja4aX U3 MOBCEIHEBHOW XKM3HU. MaTeMaTH4eCKOe OKUJaHHe
OMHAapHOM ciy4ailHOW BenUYMHBI. MaTemMaTH4ecKoe OXXHUJaHHE CYMMbl CIy4aiHbIX
BETMYMH. MaTreMaTudyeckoe OKUIaHUE U JUCIEPCHs T€OMETPUYECKOTO U OMHOMHUAIBHOTO
pacnpeneneHuii.

3aKkoH OOJNBIIMX YKCEN U €ro poJib B Hayke, MpHpojae U obmiecTtBe. BriOopouHbIit
METO/I UCCIIETOBAHUM.

[Ipumepsl  HENpEpBIBHBIX  CIAy4alHBIX BeIWMYWH. [loHsATHE O TUIOTHOCTH
pacnpeneneHus. 3aJadd, NPUBOAAINME K HOPMalbHOMY pacupenencHuro. I[lonarue o
HOPMaJIbHOM paclpeacIcHUH.
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4. TEMATUYECKOE INIAHUPOBAHHUE IO YYEGHOM JUCITATIIMHE
4.1. O0beM yyeOHOM AUCHMIIMHBI M BUAbI Y4eOHO# padoThl N0 CIeUAJLHOCTH (-TAM):
13.02.11 TexHuueckas dSKcIUTyaTauus W OOCIy)XKMBAaHHE  JJIEKTPHUUECKOTO U
AJNIEKTpOMEXaHUYeCcKoro  obopyaoBanusi (o  otpacisM); 23.02.07  Texuuueckoe
oOcnykKMBaHUE W PEMOHT JBUTATENel, cucTeM U arperatoB aBtomooOmneii; 21.02.18
OoOorarenue moJie3nbix nckonaemorx; 08.02.04 BonocHabxeHue 1 BOJOOTBEICHUE

Bun yae6HO#I paboThI Oovem
uacos

MaxkcuMaJjibHasi ydeOHasi HATpy3Ka 234

Oobs13aTesIbHAS ayIUTOPHAsI YUieOHAsl HATPY3Ka 230

B TOM YHCJIE:
TeopeTudecKkoe oOydeHune (JEKIUHU, YpOKH) 160
NPAKTHYECKHUE 3aHATHS 74
KOHTPOJIbHBIE pabOTHI 24
MIPOMEXYTOYHAs aTTecTanus B GopMe 9Kk3amena 5

13 HUX YacoB Ha MPOo(ecCHOHATbHO OPUEHTHPOBAHHOE COJIepKaHUe yueOHOM 30

JACTIUTUTHHEI

Hroro yacos 230

no npogeccun (-sim): 21.01.10 PeMOHTHUK TOpHOTO 060PYAOBAHUS

By yaeOHol paboTh Oovem
Yacoe

MaxkcumajibHasi yueOHasi Harpy3Ka 234

Oobs13aTesibHASE AYAUTOPHAS YYeOHAsi HATPY3Ka 230

B TOM YHCIJIE:
TEOPETUUECKOE 00yUeHHUE (JICKITUHU, YPOKH) 160
MPAKTUYECKUE 3aHSATHUS 74
KOHTPOJIbHBIE PAOOTHI 24
MIPOMEXYTOYHAs aTTecTalus B GopMe 9x3amena 5

13 HUX YacoB Ha MPOo(eccHoHabHO OPUEHTUPOBAHHOE COJiepKaHUe yueOHOM 30

JUCHUILTAHBI

Hroro yacos 230
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5. YCJIOBUSA PEAJIM3AIINU YYEFHOM JUCITATLIIAHBI
5.1. MarepuajibHO-TeXHMYecKOe o0ecniedeHne peaju3alu NpPorpaMmMbl

Peanmzanus yueOHON AUCIUIUIMHBI TpeOyeT Hamu4us yuyeOHOTro KaOuHeTa;
Ob6opynoBanue yueOHOTO KaOMHETA:
1. YueOnas meOenb;
2. Cremaxu;
3. TunoBoe obopymoBaHue (KOMITBIOTEp, IIPUHTED, TEIECBU30D).
Texauueckue cpeacTBa 0OydeHHS:
1. MmynpTUMEUITHOE 000PY/IOBAHUE:!
— Tpe3eHTalnH;
— nH(OPMAIMOHHBIE TP C TIOMOIIBIO CETH HHTEPHET;
— BHJICOYPOKH M MaTEPHAIBI U3 CETH UHTEPHET.
2. nHGOPMAIMOHHBIE TTAKATHI, Pa3IaTOYHBIN TUIAKTUICCKUN MaTepra

HNudopmannonnoe odecnevyenne peaau3anu NporpamMmmbl

OcHOBHbBIE eYATHbIE U3IAHUS:

1. MopakoBuy, A.I'. AnreOpa u Hayasna matemaruyeckoro ananuza. 10 kmace: B 2 u. Y. 1.
Y4eOHuK i ydamuxcsi 001meo0pa3oBaTenbHbBIX yUpekaeHUuN (mpoibHbIA ypoBeHb) / A.T.
Mopakosuy, [1.B. Cemenos. - M. : Muemo3una, 2020. - 457 c¢. — ISBN: 978-5-346-01200-9

2. MopakoBuy, A.I'. AnreOpa u Hayasia matemaruyeckoro ananuza. 11 kmace: B 2 u. Y. 1.
Y4eOHuK a1 ydamuxcsi 001meo0pa3oBaTelbHBIX yUpeKaeHu (mpodibHbIA ypoBeHb) / A.T.
Mopakosuy, I1.B. Cemenos. - M. : Muemo3suna, 2020. - 351 c¢. — ISBN 978-5-346-03199-4/ -
TeKcCT : HenmocpeACTBEHHBII

3. Mopakosuy, A.I'. AnreOpa u Hayaia MareMarndeckoro ananuza. 10 kmacc: B 2 4. Y. 2.
3aMauyHuK JUIs ydamuxcsi oOneo0pa3oBaTeNbHBIX YUpexkAeHUH (MTpo¢uibHbIA ypoBeHb) / A.l.
Mopakosuy, JI.O. [denumesa, JI.M. 3BaBuu [u np.] - M. : Muemo3una, 2020. - 336 ¢. — ISBN:
978-5-346-01202-3/ - TekcT : HEemOCPEACTBEHHBIN

4. Mopakosuy, A.I'. AnreOpa u Hayaa MareMarndeckoro ananuza. 11 kmace: B 2 4. Y. 2.
3aauyHuK JUIsl ydamuxcsi oOmieo0pa3oBaTeNbHbIX yupexkaeHu (mpodribHbId ypoBeHb) / AT
Mopakosuy, JI.O. [denumena, JI.W. 3BaBuu [u 1p.],- M. : Muemosuna, 2020. - 137 ¢. — ISBN:
978-5-346-02411-8/ - TekcT : HEMOCPEACTBEHHBIIN

I[OHOJIHI/ITGJIBHLIE HCTOYHHUKHU

1. I'eomerpus. 10 — 11 kmaccer : yue6. g oOuieoOpasoBar.yupekaeHui : 0a30BbId U
npoduin. yposau / [JI.C. AranacsH, B.®. byry3os, C.b. Kagomues u ap.]. — 20-e uzg. — M. :
[Ipocsemenue, 2011. — 255 c.

2. Bceepoccuiickue wuntepHer-oqumnuansl. - URL: https://online-olympiad.ru / (nmata
oOpamtenus: 01.09.2022). - TekcT: 37eKTPOHHBIH.

3. Enunas xomnekuuss nupoBbIX oOpazoBarenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru / (mata o6pamienus: 01.09.2022). - TekcT: AMeKTPOHHBIH.

4. Nudopmanmonnas cucrtema «EnuHOe OKHO JOCTyma K 00pa3oBaTelIbHBIM pecypcamy. -
URL: http://window.edu.ru / (nata o6pamenus: 01.09.2022). - TekcT: 37€KTPOHHBIMH.

5. NMHO®OVYPOK - URL: OdbuumanbHbii caint 000 «MHOOYPOK» - KypCbl, TECTbl, BUAEONEKLUN,
matepuansl ana yuutenei (infourok.ru) (mata obpamenus: 01.09.2022). - TekcT: 3MeKTPOHHBII.

6. Hayunass osnextponnas Oubmmorexka (HOB). - URL: http:/www.elibrary.ru (mara
oOpamtenus: 01.09.2022). - TekcT: 37€KTPOHHBIH.

7. OTtkpeiThiil KoMUTeK. Maremaruka. - URL: https://mathematics.ru / (maTa oOparieHus:
01.09.2022). - TekcT: 2IEKTPOHHBII.
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https://online-olympiad.ru/
https://infourok.ru/?ysclid=l9mrx86vwf768685035
https://infourok.ru/?ysclid=l9mrx86vwf768685035
http://www.elibrary.ru/
https://mathematics.ru/

8. [ToBropum marematuky. - URL: http://www.mathteachers.narod.ru / (nata oOpamieHus:
01.09.2022). - TeKkcT: 3MEKTPOHHBII.

0. POHI - URL: Poccuiickas anektpoHHas wkona (resh.edu.ru) (mata obpamenus: 01.09.2022).
- Tekcr: aneKTpOHHBIN.
10. CripaBOYHHK 110 MaTeMaTHhKe JUTS LIKOJIbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 01.09.2022). - Tekcr:
JJIEKTPOHHBIH.

11. Cpennsas matemaruueckas uHTepHeT mkosa. - URL: http://www.bymath.net / (mata
obpamenust: 01.09.2022). - TekcT: 37EKTPOHHBIH.

12. ®enepanbhblil nopran «Poccuiickoe obpasoanue». - URL: http://www.edu.ru / (nara
obpamenust: 01.09.2022). - TekcT: 37EKTPOHHBIH.

13. ®denepanpHblii  IEHTp HHPOpPMALMOHHO-00pa3oBaTenbHBIX  pecypcoB. -  URL:
http://fcior.edu.ru / (mara o6pamenus: 01.09.2022). - TexcT: 2IEKTPOHHBIH.
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https://resh.edu.ru/?ysclid=l9mrygptju744861137
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4.2. TemaTnueckoe NJIAHNPOBAHME Y4eOHOI JUCHUILIHHBI (¢ yuéToM PaGoueil mporpaMMbl BOCIIUTAHUA)

TemaTn4yeckoe NVIAHNPOBaHUe Y4eOHOH TUCHMIIMHBI 10 CIeNHAJBHOCTH (-AM): 13.02.11 Texnuueckaa sxkcnayamayusa u 00Cayincusanue
INEKMPUUECKO20 U ITIEKMPOMEXAHUUECK020 000pyodosanus (no ompacnam); 23.02.07 Texnuueckoe odcayyicusanue u pemonm oguzameieil,
cucmem u azpezamos agmomoouneit; 21.02.18 Ovozauienue nonesnvix uckonaemvix; 08.02.04 Booocnabyicenue u 600oomeedenue

HaumeHoBaHue HaumenoBanue Tembl 1 (hOpMBI OpraHu3auu yueOHOM 1eITeTbHOCTH Oo0bem
pasjeJia 4acoB
Paznen 1 IToBTOpEHHE KYpca MATEMATHKH OCHOBHO IIKOJIbI 12
Tewma 1.1 Ilenu u 3ajaun MATEMaTUKH ITPU OCBOCHHUH CIIELIMAIIBHOCTH 2
Tewma 1.2 Yncna u Beruncnenus. BelpaxxeHus u ux npeodpa3oBaHus 2
Tewma 1.3 YpaBuenus u HepaBeHcTBa. CUCTEMBI YpaBHEHUN 2
Tema 1.4 BXoHO# KOHTPOJIb 2
IIpogpeccuonanvro opuenmuposanroe cooepicanue
Ilpakmuueckoe 3anamue Ne 1 2
Tewma 1.5 [IpakTUKO-OpHUEHTHPOBAHHBIC 3a/1a9N TEXHOJIOTHYECKOTO MPOPHUIIS
Ilpakmuueckoe 3anamue Ne 2 2
Tewma 1.6 [IporieHTHI B TpoeCCHOHANBHBIX 3aja9aX TEXHOJIOTHYECKOTO TPOQHUIIS

Pa3nen 2 IIpsiMble U NJIOCKOCTH B IPOCTPAHCTBE 16
Tema 2.1 OcHOBHBIE MOHATHUS CTEPEOMETPUH. PacronokeHre NpsAMbIX U MIIOCKOCTEN 2
Tema 2.2 [1apanienbHOCTh NPSAMOU M MJIOCKOCTH. YTOJ MEXKY NPSIMOM U TIIOCKOCTHIO 2
Ilpakmuueckoe 3anamue Ne 3 2
Tema 2.3 [lapannensHoCTh I0CKOCTeH. [lapamiensHoe npoeKTupoBaHue
Tema 2.4 [leprieHAUKYISIPHOCTH MPSAMBIX, TPSIMON U IIIOCKOCTH 2
Tewma 2.5 IlepnenauKyaspHOCTD MI0CKOCTEH. [leprieHauKysip U HaKJIOHHAS 2
Ilpaxmuueckoe 3anamue Ne 4 2
Tema 2.6 Teopema o0 Tpex NEPHEHAUKYIIIPAX
Tema 2.7 Kontponbnas pabota «I[Ipsimble U IIIOCKOCTH B TPOCTPAHCTBE» 2
IIpogpeccuonanvro opuenmuposanroe cooepiicanue
Ilpakmuueckoe 3anamue Ne 5 2
Tewma 2.8 [IpsiMble 1 IJIOCKOCTH B @pPXUTEKTYPE U CTPOUTEIHCTBE

Pazgen 3 KoopauHaTthbl M BEeKTOpPbI B IPOCTPAHCTBE 12
Tewma 3.1 JlekapToBBI KOOPAMHATHI B MPOCTPAHCTBE. PaccTosiHre MEX Ty IBYMs TOUKAMHU 2
Tema 3.2 BexTopsl B IpOCTpaHCTBE 2
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Tema 3.3 Yron mexay Bekropamu. CKalsipHOE IPOU3BEJICHUE BEKTOPOB

\9)

Ilpakmuueckoe 3anamue Ne 6 2
Tema 3.4 Paznoxenue BeKTopa
Tema 3.5 KonTpospHas paboTa «KoopauHATBI M BEKTOPHI B IPOCTPAHCTBE» 2
IIpogheccuonanvrno opuenmuposannoe cooeparcanue
Ilpakmuueckoe 3anamue Ne 7 2
Tema 3.6 BekTopHoe mpocTpaHCTBO B MPO(PECCHOHATBHBIX 3a/1a4ax

Pa3nen 4 OcHoBbl TpuronomMerpuu. Tpuronomerpuyeckue GyHKUMHU 30
Tema 4.1 Tpuronomerpuueckue GyHKIMH POU3BOJIBHOTO yria, yucia. Paguannas u rpagycHasl Mepa yria 2
Ilpakmuueckoe 3auamue Ne 8 2
Tema 4.2 OcHOBHBIE TPUTOHOMETPUUYECKUE TOXKAESCTBA.
Tema 4.3 @opmybl IpUBEACHUS 2
Tema 4.4 CunHyc, KOCHHYC, TAHT'€HC CYMMBI M pa3HOCTH JIBYX YIJIOB 2
Ilpakmuueckoe 3auamue Ne 9 2
Tema 4.5 Cunyc 1 KOCHHYC TBOMHOTO yria. @opMyJibl TOJOBUHHOIO YIJla
Tema 4.6 @ynkunu, ux cporictBa. CriocoObl 3aJaHus GYHKIMH 2
Tewma 4.7 Tpuronomerpuueckue QyHKIMH, UX CBOWCTBA U IrpaduKu 2
Ilpakmuueckoe 3anamue Ne 10 2
Tewma 4.8 [IpeoOpazoBanne rpadukoB TPUTOHOMETPHUCCKUX (DYHKITHI
Tema 4.9 OGpatHbie TpUTOHOMETPHYECKHE HYHKITUN 2
Tema 4.10 IIpocTeiimme TPUrOoHOMETPUYECKHE YPABHEHUS 2
Tema 4.11 IpocTeiimme TPUroHOMETPUIECKUE HEPABEHCTBA 2
Tema 4.12 CriocoObI penieHrst TPUTOHOMETPUYECKUX YpaBHEHUH 2
Ilpaxkmuueckoe 3anamue Ne 11 2
Tema 4.13 CucteMbl TPUTOHOMETPUYECKUX YPABHEHHI
Tema 4.14 KontpospHas pabota «OCHOBBI TPUTOHOMETPUH. T pUrOHOMETpHUYECKUEe (HYHKITHI 2
IIpogpeccuonanvro opuenmuposanroe cooepiicanue
Ilpakmuueckoe 3anamue Ne 12 2
Tewma 4.15 Onucanue mporu3BOJICTBEHHBIX MPOILIECCOB C MOMOIIBIO IpauKoB QyHKIUN

Pasznen 5 IIpousBoaHas GpyHKIUH, ee MPUMEHEHHE 32
Tema 5.1 [lonsTre o npeaene nocaen0BaTENbHOCTH. [[MHa OKPYKHOCTH U IUIOLIAb KPyra Kak Ipeaebl 2

MOCJIe0BAaTEIbHOCTEN
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Tema 5.2 Ilonsitue npounssoHoi. [IponsBoanslie GyHKINI

Tema 5.3 [Ipou3BoiHbIE CyMMBI, Pa3HOCTH

Tema 5.4 [Ipou3BoiHbIE TPOU3BEACHHUS, YACTHOTO

Ilpakmuueckoe 3anamue Ne 13
Tema 5.5 IlponsBoanbie TpuroHoMerpudeckux GyHkiuii. [IponsBonHas cioxHON QYHKIHH

NSRRGSR SJR S}

Tema 5.6 [lonsiTie o HenpepbIBHOCTH (PyHKIIMU. MeTo MHTEpBaJIOB

Tewma 5.7 'eoMeTprUYECKHN CMBICI IPOU3BOTHON

Tewma 5.8 YpaBHeHue kacaTenbHON K rpaduKy QyHKIIUU

Ilpakmuueckoe 3anamue Ne 14
Tema 5.9 ®uznueckuil cMbICI IEPBOI U BTOPOI MPOU3BOIHOMN

[\S RN \ORY SRS

Tema 5.10 MoHoTOHHOCTH (DyHKIMH. TOUKH 3KCTPEMYMBI

Tema 5.11 HccnenoBanue GyHKIMI 1 TOCTpoeHHE rpaUKOB

Tema 5.12 I'paduku 1poOHO-TMHENHBIX QYHKINN

Ilpakmuueckoe 3anamue Ne 15
Tema 5.13 Haubounpliee 1 HauMeHblIee 3HaYeHUS! QyHKIUN

(\S R \ORL \SRES]

Tewma 5.14 KontpospHas padota «IIpon3Boanas QpyHKIIUHU, €€ IPUMEHEHHE»

IIpogpeccuonanvro opuenmuposanroe cooepicanue

Ilpakmuueckoe 3anamue Ne 16
Tema 5.15 ®usnuecknii CMBICI MPOU3BOIHON B TPO(PECCHOHATBHBIX 3a7a4ax TEXHOJIOTHYECKOTO POduIs

Ilpaxkmuueckoe 3anamue Ne 17
Tema 5.16 HaxoxaeHue onTUMaIbHOTO PE3ysIbTaTa B 3a/1adaxX TEXHOJOTHIECKOTo poduis

Pasznen 6

MHOrorpaHHUKH U TeJIa BpallleHust

Tema 6.1 Bepmunel, pebpa, rpaHi MHOTOTpAaHHUKA

Tema 6.2 [Ipusma, ee cocrapisitonue, ceueHue. [IpsimMas u npaBuiibHasi IPU3MBbI

Tewma 6.3 INapannenenunen, ky6. Ceuenue kyOa, mapajieyienurneia

Tema 6.4 anaMI/ma, €€ COCTAaBJIAOIIHUE, CCUCHUC. HpaBI/IHBHaH InmupamMuja. YceueHHas InmupamMuia

Ilpakmuueckoe 3anamue Ne 18
Tema 6.5 bokoBas 1 oJHAst MTOBEPXHOCTH MPU3MBI, TUPAMUJIbI

[\S RN \ORI SRR IR

Tema 6.6 Cummertpus B KyOe, mapajienenumnese, npu3Me, mupamue

Tema 6.7 [IpaBuiibHbIE MHOTOTPAHHUKH, UX CBOMCTBA

Tema 6.8 ]_II/IJ'II/IHI[p, €ro COCTaBJIAIOIIUC. CeueHne HUJIMHApA

Tema 6.9 Konyec, ero cocrasustoniue. CeueHue KoHyca

NN
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Tema 6.10 Yceuennniii konyc. CedeHre yCeYeHHOTO KOHyca 2
Ilpakmuueckoe 3anamue Ne 19 2
Tema 6.11 Hlap u cdhepa, ux ceyeHus.
Tema 6.12 Ilonstre 06 o6peme Tena. OTHOIIEHNE 00HEMOB 10I00HBIX T 2
Tema 6.13 O6beMbl MHOTOrpaHHUKOB. OOBEMBI HWJIMHPA U KOHYCA 2
Ilpakmuueckoe 3anamue Ne 20 2
Tema 6.14 Ilnomanu noBepxHocTell nMIMHApa U KOHyca. O0beM 1apa, IIomaib chepbl
Tema 6.15 KontponbHast pabota « MHOTOTPaHHUKH ¥ TEJIa BPALLICHUSD) 2
IIpogpeccuonanvro opuenmuposanroe cooepicanue
Ilpakmuueckoe 3anamue Ne 21 2
Tema 6.16 Ilnomanu noBepxHoCTe! KOMOMHUPOBAHHBIX T€OMETPUUYECKUX TEI
Ilpakmuueckoe 3anamue Ne 22 2
Tema 6.17 Pacuer 06beMa BMECTUMOCTH BEIECTB
Ilpakmuueckoe 3anamue Ne 23 2
Tewma 6.18 Ilpumeps! cummeTpuii B podeccusix U CHeHaTIbHOCTIX TEXHOJIOTMYECKOT0 MpoQuIs

Pazgen 7 IlepBooOpa3Has pyHKUNM, ee IPUMEHEHUE 14
Tema 7.1 [lepBooOpa3nas pynkiuu. [lpaBuna Haxox1eHUs TEpBOOOPa3HBIX 2
Ilpakmuueckoe 3anamue Ne 24 2
Tema 7.2 HaxoxneHnus nepBooOpasHbIX (GyHKITUN
Tewma 7.3 ITnomans kpuBoauHelHOM Tpanenun. @opmyna Herotona — JleliOnua 2
Tema 7.4 HeonipeneneHHbIN U ONPEACICHHBIA HHTETPaIb 2
Ilpakmuueckoe 3anamue Ne 25 2
Tema 7.5 IlonsiTne 06 onpeneIeHHOM MHTErpasie KakK IUIONIaad KPUBOJWHEHHON Tpareuu
Tema 7.6 KontposbHas pabota «IleppooOpasHas (yHKIUH, €€ TPUMECHEHUE) 2
IIpogpeccuonanvro opuenmuposanroe cooepicanue
Ilpakmuueckoe 3anamue Ne 26 2
Tema 7.7 [lpumenenust nHTerpaia B 3a/1a4ax nNpodecCHOHaIbHOM HAMPABIEHHOCTH TEXHOJIOTUYECKOTO MPOhuIIs

Pa3nen 8 Crenenu u kopau. CteneHHast pyHKIus 12
Tema 8.1 Crenennas (yHKIMsI, €€ CBONCTBA 2
Tema 8.2 [IpeoOpa3zoBaHKe BhIpaKEHUHN C KOPHSIMH N-Oi CTEIICHU. 2
Tewma 8.3 CBoiicTBa CTENEHH C PAIMOHAIBHBIM M IEMCTBUTENHHBIM MTOKA3aTEISIMU 2
Tema 8.4 Pemienne nppalMoHaJIbHBIX ypaBHEHUN 2
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Ilpakmuueckoe 3anamue Ne 27
Tema 8.5 Pemienne nppanvoHaJIbHbIX HEPABEHCTB

Tema 8.6 KontpospHas pabota «Crenenu u kopuu. CreneHHast QyHKIND) 2
Pa3nen 9 Ioka3arenbHast QyHKUMSA 14
Tema 9.1 IokazarenpHas GyHKIHUS, €€ CBOWCTBA 2
Tema 9.2 Knaccudukanus nokasarenbHbIX ypaBHEHUH 2
Ilpakmuueckoe 3anamue Ne 28 2
Tewma 9.3 Pemenne nokasarenpbHbIX YpaBHEHHM
Tewma 9.4 [Ipocreiimume nmokasaTebHbIE HEPABEHCTBA 2
Tema 9.5 Pemenne nokasareabHbIX HEPAaBEHCTB 2
Ilpakmuueckoe 3anamue Ne 29 2
Tema 9.6 CruicTeMbl NOKa3aTeNbHBIX YPABHEHHM
Tema 9.7 KontponbHas pabota «IlokazarenbHast QyHKIHS» 2
Paznen 10 Jlorapugmel. Jlorapudpmuyeckasi GyHkuus 20
Tema 10.1 Jlorapudm uncna. JlecsTHuHbIN 1 HaTypaJIbHBIN JJOTapu(pMBbIl, YUCIIO € 2
Tewma 10.2 CpoiictBa sorapugmoB. Onepanust JorapudmMupoBaHust 2
Tewma 10.3 Ob6paTHas ¢pynkuus, ee rpadpuk. CUMMETPHUSI OTHOCUTEIBHO MPSIMON y=X 2
Tema 10.4 Jlorapudmudeckas GyHKIMsI, €€ CBOMCTBA 2
Tema 10.5 Knaccudukarus norapuMuuecKux ypaBHECHHI 2
Ilpakmuueckoe 3anamue Ne 30 2
Tema 10.6 Pemmenne orapuMudeckux ypaBHEHUN
Tema 10.7 Jlorapudmudeckue HepaBeHCTBA 2
Ilpakmuueckoe 3anamue Ne 31 2
Tema 10.8 Cucremsl torapuMuUIECKuX ypaBHEHUM
Tema 10.9 Kontpoawsnas pabota «Jlorapudmsl. Jlorapubmuueckas GyHKITUSY 2
IIpogpeccuonanvro opuenmuposanroe cooepicanue
Ilpakmuueckoe 3anamue Ne 32 2
Tema 10.10 Jlorapudmuueckas cnupaib B apXUTEKTYpe U CTPOUTEIHCTBE
Pa3nen 11 JieMeHTbl KOMOMHATOPHKH, CTATUCTHUKH ¥ TEOPUHU BEPOSITHOCTEN 14
Tema 11.1 OcHOBHBIE OHSATHS KOMOMHATOPUKH 2
Tema 11.2 CoObITHE, BEpOSITHOCTH COOBITHS 2
Tema 11.3 CnoxeHue 1 yMHOKEHHUE BEPOSTHOCTEN 2

22




Tema 11.4 JluckperHas ciiyyaiiHasi BEJIMUMHA, 3aKOH €€ paclpeaeacHUs

\9)

Tema 11.5 KonrponbHas pabota «neMeHThl KOMOMHATOPUKHU, CTATHCTUKU M TEOPUH BEPOSTHOCTEI» 2
IIpogheccuonanvrno opuenmuposannoe cooeparcanue
Ilpakmuueckoe 3anamue Ne 33 2
Tema 11.6 BeposTHOCTH B 33ja4aX TEXHOJIOTHIECKOTO MPODHUIIst
Ilpakmuueckoe 3anamue Ne 34 2
Tema 11.7 IlpeacraBienue naHHBIX. 33Ja90 MATEMAaTHYECKON CTATUCTUKH TEXHOJIOTHUECKOTO PO U

Paznen 12 YpaBHeHUs] M HEPABEHCTBA 16
Tema 12.1 PaBHOCHJIBHOCTH YpaBHEHUIN U HEPABEHCTB 2
Ilpakmuueckoe 3anamue Ne 35 2
Tema 12.2 O01uiue MeTopl pelieHusl ypaBHEHHUM
Tewma 12.3 I'paduuecknii MeTos1 pellieHUs] ypaBHEHHM 2
Tema 12.4 YpaBHEHMSI 1 HEPABEHCTBA C MOIYJIEM 2
Tema 12.5 YpaBHeHuUs: 1 HEPABEHCTBA C NApaMETPAMHU 2
Ilpakmuueckoe 3anamue Ne 36 2
Tema 12.6 Cuctembl ypaBHEHUI 1 HEPABEHCTB, peliaeMble rpaduuecku
Tema 12.7 KontponrsHas paboTa «YpaBHEHHS U HEPABEHCTBA» 2
IIpogpeccuonanvro opuenmuposanroe cooepicanue
Ilpakmuueckoe 3anamue Ne 37 2
Tema 12.8 HaxoxaeHne HEM3BECTHOM BEJIMYMHBI B 33]]a4aX TEXHOJOTHYECKOTO MpohuIIs
IIpome:kyTOUHAs aTTecTanMsl (IK3aMEH) 6
Hroro 234
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TemaTnueckoe NJIaHMPOBaHHUe Y4eOHON AU CHUILTUHBI 10 podeccuu(-am): 21.01.10 Pemonmuuk 20pnozo 060pyooeanus

HaumenoBaHue HaunmenoBanue TeMbl 1 (GOPMBI OpraHU3aluy YIeOHOU NeSATeTbHOCTH O0bem
pasaeJia 4acos
Pazpen 1 IToBTOpEHHE Kypca MAaTEeMAaTHKH OCHOBHO IIKOJIbI 12
Tema 1.1 lenu u 3a1aun MaTeMaTHUKU IPU OCBOEHUU CHELIMAIIBHOCTU 2
Tema 1.2 Yucna u BerunciaeHus. BelpaxkeHus u X npeoOpa3oBaHus 2
Tema 1.3 YpaBuenust u HepaBeHcTBa. CUCTEMBI YpaBHEHUM 2
Tema 1.4 BXo1HO#M KOHTPOJIb 2
IIpogpeccuonanvro opuenmuposanroe cooepicanue
Ilpakmuueckoe 3anamue Ne 1 2
Tewma 1.5 [IpakTko-oprueHTHPOBaHHbIE 33a4U TEXHOJOTUYECKOT0 MPopuIIs
Ilpakmuueckoe 3anamue Ne 2 2
Tewma 1.6 [IporieHTHI B TpoeCCHOHAIBHBIX 3a7a4ax TEXHOJIOTHYECKOTO PO

Pa3nen 2 IIpsiMmble U JIOCKOCTH B POCTPAHCTBE 16
Tema 2.1 OcHOBHBIE NOHSTHS CTEPEOMETPUH. PacnoioxkeHne NpsMbIX U INIOCKOCTEN 2
Tewma 2.2 [TapamienbHOCTh NPSIMON U MIIOCKOCTH. YTOJI MEXKIY IPSIMOMN U IIIIOCKOCTBIO 2
Ilpakmuueckoe 3anamue Ne 3 2
Tema 2.3 [TapannenbHOCTh IOCKOCTEH. [lapaniensHoe npoeKTupoBaHue
Tema 2.4 [leprieHAUKYISIPHOCTH MPSAMBIX, TPSIMOU U TIIOCKOCTH 2
Tewma 2.5 [lepneHauKyaspHOCTS TIIOCKOCTEH. [lepreHauKysip U HaKIIOHHAS 2
Ilpakmuueckoe 3anamue Ne 4 2
Tema 2.6 Teopema o0 Tpex NePHEHAUKYIIIPAX
Tema 2.7 KontposibHas padota «IIpsiMbie ¥ IIIOCKOCTH B IPOCTPAHCTBEY» 2
IIpogpeccuonanvro opuenmuposanroe cooepicanue
Ilpakmuueckoe 3anamue Ne 5 2
Tema 2.8 [IpsiMble M IJIOCKOCTH B apPXUTEKTYPE U CTPOUTEIIBCTBE

Pa3znen 3 KoopauHatbl 1 BeKTOPbI B IPOCTPAHCTBE 12
Tema 3.1 JlekapToBBI KOOpAMHATHI B IPOCTPAaHCTBE. PaccTosHre MeX Ty IBYMs TOUKAMHU 2
Tema 3.2 BexkTopsl B IpOCTpaHCTBE 2
Tema 3.3 Yron mexay Bekropamu. CKalsipHOE NIPOU3BEIEHUE BEKTOPOB 2
IHpakmuueckoe 3auamue Ne 6 2
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Tema 3.4 Paznoxenue BeKTopa

Tema 3.5 KonTposibHast paboTa «KoopauHaThl M BEKTOPHI B IPOCTPAHCTBE» 2
IIpogheccuonanvrno opuenmuposannoe cooeparcanue
Ilpakmuueckoe 3anamue Ne 7 2
Tewma 3.6 BekTopHOE TPOCTPAHCTBO B MPOPECCHOHAIBHBIX 3a/1a4ax

Pa3nen 4 OcHoBbl TpuroHomMerpuu. Tpuronomerpuyeckue GyHKUMHU 30
Tema 4.1 Tpuronomerpuyeckre GyHKIMY TPOU3BOJIBHOTO YIia, yrcia. Paguannas v rpagycHas Mepa yria 2
Ilpakmuueckoe 3anamue Ne 8 2
Tema 4.2 OcHOBHBIE TPUTOHOMETPUYECKUE TOKIAECTBA.
Tewma 4.3 @opmybl IpUBEACHUS 2
Tewma 4.4 Cunyc, KOCHUHYC, TAHT€HC CYMMBI U pa3HOCTH JIBYX YIJIOB 2
Ilpakmuueckoe 3anamue Ne 9 2
Tema 4.5 Cunyc 1 KOCHHYC TBOMHOTO yria. @opMyJibl TOJOBUHHOIO YIJla
Tema 4.6 @ynkunu, ux cporictBa. CriocoObl 3aJaHus GYHKIMH 2
Tewma 4.7 Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U rpaduKu 2
Ilpakmuueckoe 3anamue Ne 10 2
Tema 4.8 [Ipeo6pa3oBanue rpaduKoB TPUTOHOMETPUYECKUX (PyHKIMI
Tema 4.9 OGpatHbie TpUTOHOMETPHYECKHE HYHKITUN 2
Tema 4.10 IIpocTeiimme TPUroHOMETPUIYECKUE YPABHEHUS 2
Tema 4.11 IIpocTeiimme TPUroHOMETPUYECKHE HEPABEHCTBA 2
Tema 4.12 CriocoObI penieHrss TPUTOHOMETPUYECKUX YpaBHEHUH 2
Ilpakmuueckoe 3anamue Ne 11 2
Tema 4.13 CucteMbl TPUTOHOMETPUYECKUX YPABHEHHI
Tewma 4.14 KontpoapHas padota «OCHOBBI TPUTOHOMETPHH. TpUTOHOMETpHUUYECKHE (PYHKITUNY 2
IIpogheccuonanvro opuenmuposannoe cooepocanue
Ilpaxmuueckoe 3anamue Ne 12 2
Tema 4.15 Onucanue Npou3BOICTBEHHBIX MPOLIECCOB ¢ HOMOLIBLIO IpagUKOB HyHKLIUH

Paznea 5 IIpounsBoanas GyHKIMH, ee TPUMEHEHHUE 32
Tema 5.1 [lonsTre o npezene Nocaen0BaTENbHOCTH. J{I1MHA OKPY>KHOCTH U IUIOLIAb KPyra KaK IpeAeIIb 2
IOCJIEJOBATEIbHOCTEN
Tema 5.2 Tlonstue npousBoHoi. [Ipon3BoaHble GyHKIUI 2
Tema 5.3 [Ipou3BoiHBIE CyMMBI, Pa3HOCTH 2
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Tema 5.4 [Ipou3BoaHbIEC TPOU3BEICHUS, YACTHOTO 2
Ilpakmuueckoe 3anamue Ne 13 2
Tema 5.5 IlponsBoanbie TpuronoMmerpudeckux Gynkiuii. [IponsBonnas cnoxxHoU QYHKIHH
Tema 5.6 [lonsiTre o HenpepbIBHOCTH (PyHKIIMU. MeTo MHTEpBaJIOB 2
Tewma 5.7 'eoMeTpruYECKH CMBICI IPOU3BOTHOM 2
Tewma 5.8 YpaBHeHue kacaTenbHON K rpaduKy QyHKIUU 2
Ilpakmuueckoe 3anamue Ne 14 2
Tema 5.9 @uznueckuil cMbICI IEPBOI U BTOPOI MPOU3BOIHOMN
Tema 5.10 MoHoTOHHOCTH (DyHKIMH. TOUKH 3KCTPEMYMBI 2
Tema 5.11 HccnenoBanue QyHKIMI 1 mOCTpoeHNE rpa(UKoOB 2
Tema 5.12 I'paduku ApoOHO-TIMHENHBIX QYHKIUN 2
Ilpakmuueckoe 3anamue Ne 15 2
Tema 5.13 HaubGounpiiee 1 HauMeHblIee 3HaY€HUS! QYHKINN
Tema 5.14 KontponwsHas pabota «IIponsBoaHast GyHKIUH, €€ TPUMEHEHUE) 2
IIpogpeccuonanvro opuenmuposanroe cooepicanue
Ilpakmuueckoe 3anamue Ne 16 2
Tema 5.15 ®Ousznueckuii cMbICI IPOU3BOAHOMN B MPO(deccHoHaNbHBIX 3a/jauaX TEXHOJIOTHYECKOTO TPOopIIs
Ilpakmuueckoe 3anamue Ne 17 2
Tema 5.16 HaxoxaeHue oNTUMAIBHOTO PE3yNIbTaTa B 33/1a4aX TEXHOJIOTHUECKOTO Mpodus

Pa3nen 6 MHOTOrpaHHHMKH M TeJIa BpalieHus 36
Tema 6.1 Bepmunel, pebpa, rpaHi MHOTOTpAaHHUKA 2
Tema 6.2 [Ipusma, ee coctapistoniye, ceueHue. [Ipsimas u npaBuiibHas IPU3MBbI 2
Tewma 6.3 INapamnenenunen, ky6. Ceuenue kyOa, mapajuiesienurneia 2
Tema 6.4 [lupamupa, ee coctapiswonme, ceueHue. [IpapuibHas nupamuaa. Y ceueHHas nupaMuia 2
Ilpakmuueckoe 3anamue Ne 18 2
Tema 6.5 bokoBasi ¥ OJHAs NOBEPXHOCTh MTPU3MBbI, TUPAMU b
Tema 6.6 Cummertpus B KyOe, napajienenumnese, npu3Me, nupamue 2
Tema 6.7 [IpaBuiibHbIE MHOTOTPAHHUKH, UX CBOMCTBA 2
Tema 6.8 Hunuugp, ero cocrapistomue. CeyeHue MWIMHIPA 2
Tema 6.9 Konye, ero cocrasustomue. CeueHue KoHyca 2
Tema 6.10 Yceuennslii KoHyc. CedeHNE yCEeYEHHOTO KOHYyca 2
Ilpakmuueckoe 3auamue Ne 19 2
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Tewma 6.11 Hlap u cdhepa, ux cedeHus.

Tema 6.12 Ilonsitre 06 o0bpeMe Tena. OTHOIIEHHE 00bEMOB 10I00HBIX T 2
Tema 6.13 O6bembl MHOTOTpaHHUKOB. OObEMBI HWIIMHAPA U KOHYCA 2
Ilpakmuueckoe 3anamue Ne 20 2
Tema 6.14 Ilnomanu noBepxHocTell nuaMHApa U KoHyca. O0beM 11apa, IIomaib chepbl
Tema 6.15 KonrposibHast paboTta « MHOTOIrpaHHUKY U TeJla BpalllEHUs» 2
IIpogheccuonanvrno opuenmuposannoe cooeparcanue
Ilpakmuueckoe 3anamue Ne 21 2
Tema 6.16 Ilnomaau noBepxHOCTEN KOMOMHUPOBAHHBIX T€OMETPUUYECKUX TEJ
Ilpakmuueckoe 3auamue Ne 22 2
Tema 6.17 Pacuer 00beMa BMECTUMOCTH BELLIECTB
Ilpakmuueckoe 3anamue Ne 23 2
Tema 6.18 Ilpumepsl cummeTpuii B IpoeccusiX U CHeHaTIbHOCTSIX TEXHOJOTHYECKOT0 MPoQuIs

Pazngen 7 IlepBooOpa3Has pyHKUNM, ee IPUMEHEHHUE 14
Tema 7.1 [lepBoobOpasnas pyuxiuu. [lpaBuna Haxox1eHUS TEPBOOOPA3ZHBIX 2
Ilpakmuueckoe 3anamue Ne 24 2
Tewma 7.2 HaxoxaeHus nepBooOpa3HbIX QyHKIIUN
Tewma 7.3 I1nomans kpuBoauHelHo# Tpanenun. Popmyna Herorona — JleliOnuia 2
Tema 7.4 HeonpeneneHHbIN U ONPEACICHHBIN HHTETPaIbl 2
Ilpakmuueckoe 3anamue Ne 25 2
Tema 7.5 [NonsiTue 00 onpeneIeHHOM MHTETpasie KakK IUIONIad KPUBOJUHEHHOHN Tpareuu
Tema 7.6 KontponbHas pabota «Ilepoobpasznas GyHKIHH, €€ MPUMEHEHHIE) 2
IIpogpeccuonanvro opuenmuposanroe cooepicanue
Ilpakmuueckoe 3anamue Ne 26 2
Tema 7.7 [lpumenenus nnTerpaia B 3ajjauax nNpodeccHoHaIbHOM HAPABIEHHOCTH TEXHOJIOTUYECKOTO MPOhuIs

Pa3nen 8 Crenenn u kopuu. CteneHHas pyHKIus 12
Tema 8.1 Crenennas (yHKIMs, €€ CBONCTBA 2
Tema 8.2 [IpeoOpa3zoBaHue BhIpaKEHUI C KOPHIMH N-Oi CTEIICHHU. 2
Tema 8.3 CBoiicTBa CTENEHU C PAIMOHAJIBHBIM U ACUCTBUTEIILHBIM NOKA3aTEIIMHU 2
Tewma 8.4 Pemienue nppaniioHaIbHbIX YPaBHEHUI 2
Ilpakmuueckoe 3anamue Ne 27 2

Tema 8.5 Pemennie nppailnoHaJIbHBIX HEPABEHCTB
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Tema 8.6 Kontponsnas pabota «Crenenu u kopuu. CreneHHas QyHKIND) 2
Pa3nen 9 IlokazarenbHasi QyHKUMSA 14
Tema 9.1 Iloka3aTenbHast pyHKIHMSA, €€ CBOICTBA 2
Tema 9.2 Knaccudukanust nokasarenbHbIX ypaBHEHUH 2
Ilpakmuueckoe 3anamue Ne 28 2
Tema 9.3 Pemenne nokasareabHbIX YpaBHEHHM
Tewma 9.4 [Ipocreiimue nokasaTeabHbIE HEPABEHCTBA 2
Tema 9.5 Pemenne nokasareabHbIX HEPAaBEHCTB 2
Ilpakmuueckoe 3auamue Ne 29 2
Tema 9.6 CucteMbl NOKa3aTeNbHBIX YpaBHEHUIN
Tema 9.7 KontposbHas pabota «IlokazatenbHas QyHKIUS» 2
Paznen 10 Jlorapugmel. Jlorapudpmuueckas GpyHkuus 20
Tema 10.1 Jlorapudm uncna. JlecssTuuHbli 1 HaTypaJIbHBIHN JJOTapuU(pMBbI, YUCIIO € 2
Tema 10.2 CpoiicTtBa sorapudmoB. Onepanust sorapuGMUpOBaHUs 2
Tema 10.3 O6patnast pyHkuus, ee rpapuk. CUMMETpHsSI OTHOCUTEIBHO NPSIMON y=X 2
Tema 10.4 Jlorapudmuueckasi yHKIHS, €€ CBOMCTBA 2
Tema 10.5 Knaccudukarus norapuMudecKux ypaBHEHHI 2
Ilpakmuueckoe 3anamue Ne 30 2
Tema 10.6 Permenne norapuMudeckux ypaBHEHUN
Tema 10.7 Jlorapudmudeckne HepaBeHCTBA 2
Ilpakmuueckoe 3anamue Ne 31 2
Tema 10.8 Cucremsl jorapuMUIECKuX ypaBHEHUH
Tema 10.9 KonTpoawsHas pabora «Jlorapudmsl. Jlorapubmuueckas GyHKITUY 2
IIpogpeccuonanvro opuenmuposanroe cooepicamnue
Ilpakmuueckoe 3anamue Ne 32 2
Tema 10.10 Jlorapudmuueckas cnupaib B apXUTEKTYPE U CTPOUTEIHCTBE
Pa3nen 11 DJieMeHThl KOMOMHATOPHKH, CTATUCTHKH M TEOPHHU BEPOSAITHOCTE 14
Tema 11.1 OcHOBHBIE IOHSATUS KOMOUHATOPUKH 2
Tewma 11.2 CoObiTHE, BEpOITHOCTH COOBITHS 2
Tema 11.3 Cnoxenue 1 yMHOXKEHHE BEPOSITHOCTEN 2
Tema 11.4 JluckpeTHas cilyyaiiHasi BEJIMUMHA, 3aKOH €€ PACIIPENCTICHUS 2
Tema 11.5 KontponbHas pabota «neMeHThl KOMOMHATOPUKHU, CTATUCTUKU M TEOPUH BEPOSTHOCTEM» 2
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IIpogheccuonanvrno opuenmuposannoe cooeporcanue

Ilpakmuueckoe 3anamue Ne 33 2
Tema 11.6 BeposTHOCTH B 337ja4aX TEXHOJIOTHYECKOTO MPOGUIIS
Ilpakmuueckoe 3anamue Ne 34 2
Tema 11.7 IlpeacraBienue naHHBIX. 3aJa41 MAaTEMAaTUYECKON CTATUCTUKH TEXHOJIOTHUECKOTO PO HIIS

Paznen 12 YpaBHeHUs] M HEPABEHCTBA 16
Tema 12.1 PaBHOCHIIBHOCTH ypaBHEHUI U HEPABEHCTB 2
Ilpakmuueckoe 3anamue Ne 35 2
Tema 12.2 O01uue Metoapl petieHus] ypaBHEHUH
Tema 12.3 I'paduuecknii MeTos1 pelieHus] ypaBHEHUH 2
Tema 12.4 YpaBHeHUs! 1 HEPABEHCTBA C MOJIyJIEM 2
Tema 12.5 YpaBHeHuUs U HEpaBEHCTBA C MapaMeTpaMu 2
Ilpakmuueckoe 3anamue Ne 36 2
Tema 12.6 Cuctembl ypaBHEHHI 1 HEPABEHCTB, pelllaeMble rpadpuyuecku
Tema 12.7 KonTtpoabsHas paboTta «YpaBHEHHs 1 HEPABCHCTBA 2
IIpogpeccuonanvro opuenmuposanroe cooepicanue
Ilpakmuueckoe 3anamue Ne 37 2
Tema 12.8 HaxoxaeHne HEM3BECTHON BEJIMYMHBI B 3371a9aX TEXHOJOTHYECKOTO MPOohuIIs
IIpome:kyTouHas arrectanus (IK3aMeH) 6
Hroro 234
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5. JINCT UIBSMEHEHUWM U TONOJJHEHUI

5.1.  JlomonHeHus W WM3MEHEHHs K pabouell mporpamme Ha y4eOHBIA TOJ TIO
TMCLUTUINHE
B pabouyro nmporpaMmy BHECEHBI CIIEIYIOIINE TOTIOTHEHUS/M3MEHEHUS:

JlononHeHus U U3MeHeHus B paboueil mporpamme o0CcyXx1eHbl Ha 3acefaHnud MK

« » 20 r. (mpoTokoJ Ne ).

[Ipencenarens MK (®UO)

5.2. JlomonHeHus W W3MEHEHUsS K paboueil mporpaMMe Ha y4eOHbIN roJ 1o
JTUCLUIUINHE

B paGouyro mporpaMMy BHECEHBI CJICIYIOITUE AOTIOTHEHUS/ N3MEHEHUS:

JlonosHeHUs U U3MEHEHUs B paboueit mporpamme o0cyx1eHbl Ha 3acenannu MK

« » 20 r. (mpoTokoJ Ne ).
[Ipenacenarens MK (®UO)
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