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1. HIOACHUTEJIBHASA 3AIIMCKA

[Iporpamma npeaHasHavyeHa i U3y4eHUs] QUCUUIUITMHBI Mamemamuka B paMKax
peanmzanuu 00pa3oBaTENLHON MPOrPaMMBI CPEAHETo OOIIero oOpa3oBaHUs B Tpeesiax
OCBOCHHUSI OCHOBHOW TMpodeccuoHansHOi oOpa3oBatenbHO mporpamMmbl CIIO Ha 06aze
OCHOBHOTO 00Iero o0pa3oBaHHs IpH MOJArOTOBKE KBAIM(UIIMPOBAHHBIX pabOUYMX
(cykamux) v CreUaaIuCcTOB CPEIHETO 3BEHA.

Pabouas mporpamma y4eOHOM TUCIUTUIMHEI pa3padoTaHa Ha OCHOBE:

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

— [IpumepHO#t OCHOBHOM 00pa30BaTEIBLHON MPOTPaMMBbI CPEIHETO OOIIEro
oOpazoBanusi, on00peHHON  pemeHueMm — DeaepanbHOrO0  y4EOHO-METOIUYECKOTO
00bemHeHus 1o obieMy oopa3zoBanuio (MpoTokoi oT 28.06.2016 Ne2/16-3).

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

Paboyast mporpamma BOCIIMTaHHS peATU3yeTCs] MHTETPUPOBAHHO Yepe3 COoJepKaHne
y4eOHON NUCIMIUIMHBI, TUTAHUPYEMBIE pEe3yJbTaThl pabodeldl MporpaMMbl BOCITUTAHUS
HAXOJSAT OTPAKEHHE B BOCITUTATEIIHHBIX IEIISX KAXKIOTO YIeOHOTO 3aHSATHS.

2.  TJIAHUPYEMBIE PE3VJILTATBI OCBOEHUSI YUYEBHOIM
JUCHUTINHBI.

B pe3ynbTare m3ydeHuss MaTeMaTHKH Ha YPOBHE CPEIHEr0 OOIIEro 0Opa3oBaHHS Y
obOy4arorerocs OynyT chOpMHUPOBAHBI CIEAYIONTUE AUUHOCHIHbBLE PE3YIbMAMbL.
1) rpaxaaHCKOTO BOCITUTAHHMS:

— c(OPMHUPOBAHHOCTh TPAKIAHCKOW TO3MIUU OOYyYalOUmIerocsi Kak AakKTHBHOTO W
OTBETCTBEHHOTO YJICHA POCCHICKOTO OOIIECTBa, MPEICTABICHHE O MaTeMaTHYECKHX
OCHOBaX (h)YHKIIMOHHPOBAHUS DPA3IMYHBIX CTPYKTYp, SBJICHHUH, MPOUEAYpP TPaKIAHCKOTO
oOmiectBa (BBIOOPHI, OMPOCHI M APYroe), yMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMU
WHCTHTYTaMH B COOTBETCTBHUU C UX (PYHKIMSIMH U HA3HAYCHHUEM;

2) MaTpUOTHUYECKOTO BOCIIUTAHUS:

— c(OPMUPOBAHHOCTh POCCHUHCKOW T'PAXKIAAHCKOW HMICHTHYHOCTH, YBKEHUS K
NPOILIOMY ¥ HACTOSAIIEMY POCCHMCKOH MaTeMaTHUKH, LIEHHOCTHOE OTHOIICHUE K
JTOCTHDKCHUSIM  POCCUHCKHX MATEMAaTUKOB M POCCHHCKOM MAaTeMaTU4YeCKOW IIKOJIBI,
WCIIOJIb30BAHUE 3TUX JOCTIDKEHHI B IPYrHX HayKaX, TEXHOJIOTHIX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:

— OCO3HaHHWE JYXOBHBIX IIEHHOCTEH pOCCHUICKOrO Haponaa, cHOpMUPOBAHHOCTH
HPAaBCTBEHHOTO CO3HAHHS, OJTUYECKOTO IOBEIEHHs, CBSA3aHHOTO C MPAKTUYCCKUM
MPUMEHEHHEM JIOCTH)KCHUN HAYKU M JCATEIIbHOCTBIO YIEHOTO, OCO3HAHKE JIMYHOTO BKJIA/Ia
B [IOCTPOEHHUE YCTOWYMBOTO OYIyLIETO;

4) 3CTETUYECKOTO BOCITUTAHHMS:

— OCTETMYECKOE OTHOIIEHHE K MHpPY, BKIIOYas OCTETUKY MAaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aqad, peHICHH, pPacCyXICHHH, BOCHPUUMYHUBOCTh K
MaTeMaTHYeCKUM aclleKTaM pPa3IMYHbIX BUJOB HCKYCCTBA;

5) ¢u3ryecKoro BOCITUTAHHUS:

— c(hopMHPOBAHHOCTH, yMEHHUsI TMPUMEHSATh MaTeMaTHYeCKHe 3HAHUS B HHTepecax
3JI0pPOBOTO M 0€30MacHOro 00pa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/10POBBIO
(3mopoBoe mHTaHWE, COANAHCHUPOBAHHBIM pPEXUM 3aHATHA M OTAbIXa, pETyJsSpHas
¢dbusnueckass aKTUBHOCTH), (PM3UYECKOE COBEPIICHCTBOBAHUE MPH 3aHATUAX CIIOPTHUBHO-
037I0POBHUTEIHHOMN AESITETLHOCTHIO;

6) TpyJIOBOrO BOCIIUTAHHUS:



— TOTOBHOCTb K TPY/Zy, OCO3HAHUE IICHHOCTU TPYHOIIOOUS, MHTEPEC K pa3IMYHBIM
chepam  mpodecCHOHAIBHOW  JEATENBHOCTH, CBA3aHHBIM C MaTeMaTUKod u  eé
NPUJIOKEHUSAMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymieir mnpodeccun u
pean30BbIBATh COOCTBEHHBIC JKM3HECHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTH4YeCKOMY OOpa30BaHHIO M CaMOOOpPA30BAHUIO HAa NPOTSDKEHHUH BCEH JKU3HHU,
TOTOBHOCTh K AKTHMBHOMY YYacTHUIO B PCIICHUU MPAKTHYECKUX 3aJad MaTreMaTH4ecKou
HaIpPaBJICHHOCTH;

7) BKOJOTHYECKOTO BOCIIUTAHUS:

— cOPMHUPOBAHHOCTH 3KOJIOTHUECKON KYJIbTYpbl, IOHUMAHHUE BIIMSHHS COLMAIBHO-
HKOHOMHYECKUX IMPOLECCOB HA COCTOSIHWE TMPUPOJHOW M COLMAIBHOM CpeNbl, OCO3HAHHE
ro0abHOTO — XapakTepa OJKOJOTHYECKUX MpoOjieM, OpUEHTalUs Ha IPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWA 11 pElIeHHs 3amad B OONACTH  OKpYXKArolled Cpensl,
IUIAHUPOBAHUE TOCTYIKOB M OIICHKM HX BO3MOXKHBIX MOCIEACTBUIA ISl OKpYKaIOIIeH
Cpensl;

8) LIeHHOCTH HAYYHOTO MMO3HAHUS:

— c(OpPMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKH M OOIICCTBCHHOW MPAKTHKH, MOHMMaHHE MATeMaTHYeCKOW HAyKd Kak
cepsl 4eTOBEYECKON NIESATETPHOCTH, ATANOB €€ Pa3BUTHS M 3HAYMMOCTH ISl Pa3BUTHS
[UBWJIN3AIMY, OBJAJCHUEC S3BIKOM MATEMAaTHKA M MAaTeMaTHYeCKOH KyJIbTypOil Kak
CPEACTBOM IO3HAHHS MUPA, TOTOBHOCTH OCYIIECTBIISITH MIPOSKTHYIO M UCCIIEA0BATEIBCKYIO
JEATeILHOCTh HHIUBHUIYaIbHO U B TPYIIIIE.

B pesynbrare n3yueHuss MaTeMaTHKU Ha YPOBHE CPEIHEro o0Iiero oopasoBaHUs Yy
obOyuvarorerocss OyayT cOpMHUpPOBAHBI  nO3HABAMENbHLIE VHUBEPCANbHLIE  VUeOHble
oeticmeust, KOMMYHUKAMUBHbIE VHUBEPCATbHbIe YueOHble OeliCmeus, pecyiamugHble
VHUBEPCANbHbLE YUeOHble OelUCmBUs], COBMECMHAS OesIMeNbHOCHb.

Y oOyuatomerocss OyayT copMUpOBaHBI CIEAYIOIIUE 0Oa306vle J0cudecKue
0elicmeust KaK 4acmo NO3HABAMENbHbIX YHUBEPCATLHBIX YUeOHbIX OellCEUlL:

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

— BOCIIPUHUMATh, (DOPMYITHPOBATh U MPEOOPA30BBIBATh CYXJICHUS: YTBEPIAUTEIbHbIC
Y OTpHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

— BBISIBJIATh MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W IPOTHBOPCUYHUS B
(dakTax, TaHHBIX, HAOIOJACHUSAX W YTBEPXKJICHUSX, MpeIiaraTh KPUTCPUH ISl BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPECUHNH;

— JIeTIaTh BBIBOJIBI C UCTIOJI30BAHUEM 3aKOHOB JIOTHUKH, ICAYKTHBHBIX U WHIYKTHBHBIX
YMO3aKIIFOUCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

— IPOBOJIUTh  CaMOCTOSITEJIBHO  JIOKA3aTeIbCTBA MATEMATHYCCKHX  YTBEPIKICHHM
(mpsiMple W OT TPOTUBHOTO), BBICTPAMBATH APryMEHTALMIO, IPHBOIHWTH TMPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBI;

— BBIOMpATh CMOCOO penieHusl yueOHOW 3aqayn (CpaBHHBATh HECKOJBKO BapHAaHTOB
peuieHus, BbIOMpaTh HamboJjee MOIXOSIINA ¢ YJ4ETOM CaMOCTOSATENBHO BBIACICHHBIX
KPUTEPHEB).

VY oOyuatorerocsi 6ynyT chopMUpoBaHbI CIENYIOIINE 6A308ble UCCIE008AMENbCKUE
0eticmeust Kaxk 4acmo NO3HABAMENbHbIX YHUBEPCANbHBIX YUeOHbIX OelticEUl:

— UCTIOJIb30BAaTh  BOMPOCHI  KaK  HMCCIEIOBAaTEIbCKUH  HMHCTPYMEHT  IO3HAHMS,
(bopMyIHpOBaTh BOMPOCH], (HUKCHPYIOIIUE IPOTUBOPEYHE, MpoOIeMy, YCTaHABIUBAThH
MCKOMOE ¥ JJaHHOE, (POpMHUPOBATh THIIOTE3Y, ApTyMEHTHPOBATH CBOIO IMO3UIIHIO, MHEHHE;



— IPOBOJIUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBINA SKCIEPUMEHT, HCCIICOBaHUE TIO
YCTaHOBJICHHIO 0COOEHHOCTEH MaTeMaTU4ecKoro 0ObEeKTa, SIBICHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEH MeX/1y 00BEKTaMH, SBICHUSMH, IPOIECCAMHU;

— caMOCTOATENbHO (OPMYTUPOBaTh OOOOIIEHUST ¥ BBIBOABI 10 pe3yiIbTaTaMm
MPOBEAEHHOTO HAOIIOAEHUS, WCCICAOBAaHUS, OLICHMBATH JIOCTOBEPHOCTh TOJIYUYEHHBIX
pe3ybTaTOB, BBIBOJIOB U 0000IICHHUIA;

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

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

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

— BbIOMpaTh HWH(POPMAIMIO W3 HWCTOYHWKOB pA3NUYHBIX THIIOB, aHAIN3UPOBATH,
CHCTEMATH3UpPOBATh M HMHTEPIPETUPOBATh WHPOPMANWIO Ppa3IMYHBIX BUAOB U  (opm
MIPEICTAaBIICHHS;

— CTPYKTYpUPOBaTh HMH(OPMAIIMIO, TPEACTABIATh €€ B pPa3lUYHbIX (PopMmax,
WJUTIOCTPUPOBATH TpauiecKH;

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

Y oOyuaromerocs OyayT cGhOPMUPOBAHBI yMeHUs O0OwjeHuss Kaxk uacmo
KOMMYHUKAMUBHBIX YHUBEPCATbHBIX YUEOHBIX OetiCMEUlL

— BOCTIIpUHUMATh W (POPMYJIHpPOBATh CYKACHUS B COOTBETCTBHH C YCIOBHSAMH H
[EeJSIMA  OOIIEHMsI, SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOKO TOUYKY 3PEHUS B YCTHBIX U
MUCHMECHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOJIy pEIICHUs 3aJadd, KOMMEHTHpOBAThH
MOJIYYCHHBIN pPe3yJIbTaT;

—B Xolle OOCYXKIEHHsS 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCY)KIAaeMOH TEMBI,
npoOJieMBbl, perraeMol 3ajJaud, BBICKA3bIBaTh WICH, HAIICJICHHBIC Ha TOWCK PEIICHHS,
COIIOCTAaBIISTh CBOM CY)KIICHHS C CY)KJICHHSIMH IPYTHX YIaCTHUKOB JHAJIOra, 0OHAPY)KUBAThH
pa3iuyre U CXOJCTBO TO3HIMH, B KOPPEKTHOH (Gopme GopMyIMpoBaTh pa3HOTIIACHS, CBOM
BO3PAKCHHS,

— NPEJCTaBIATh PE3yJAbTaThl pPEHICHUS 3aJaud, OSKCIIEPUMEHTa, HCCIC0BaHus,
MIPOEKTa, CAMOCTOSITEIBHO BBIOMPATh (OPMAT BHICTYIUICHHUS C YYETOM 3aj1a4 NPE3CHTAIMN U
0COOEHHOCTEH ayJJUTOPHH.

VY oOyuaromerocss OyayT cHOpPMHUPOBAHBI YMeHUs CAMOOPSAHUAYUU KAK 4acCmb
PecyISIMUBHBIX YHUBEPCANbHBIX Y4eOHbIX 0etiCIEUlL:

— COCTaBJISTh TUIAH, aJITOPUTM PEIICHUS 3a/1a41, BBIOMPATh CIIOCO0 PelIeHHs ¢ yIETOM
UMEIOIIUXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpOBaTh U
KOPPEKTHPOBATh BAPHAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POPMAIIHH.

VY oOyuqaromerocss OyayT cGhOPMHUPOBAHBl YMEHUs CAMOKOHMPONA KAK 4acmy
PecyISIMUBHBIX YHUBEPCANbHBIX Y4eOHbIX 0etiCEUIL:

— BJIQJICTh HAaBBIKAMH TI03HABATEIBHOW PE(ICKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHCTBUM W  MBICIUTENBHBIX MPOILECCOB, WX pPE3ylIbTaTOB, BIAJETh CIOCOOaMU
CaMOITPOBEPKH, CAMOKOHTPOJIS IIpoLiecca M pe3ynbTara pelleHnss MaTeMaTHYeCKOn 3a1auH;

— MpPEeABHUJIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHMKHYTh MpPU PEIICHUH 3a/auH,
BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITEJIBCTB, JAHHBIX,
HaWJEHHBIX OIHUOOK, BHISBICHHBIX TPYIHOCTEH;

— OIIEHHBATh COOTBETCTBHE pE3ylbTaTa ILETU U YCIOBUSM, OOBSACHATH MPUYUHBI
JOCTHIKEHHSI WJIM HEJOCTHKEHHS Pe3ylbTaTOB IESITENbHOCTH, HAXOIUTh OLIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

VY oOyuartorerocst OyayT COPMUPOBAHBI YMEeHUS COBMECHOU OesiMelbHOCML:



— IIOHMMATh U UCIOJIb30BATh NPEUMYIIECTBA KOMAHIHON M MHMBHIYaJIbHON PabOTHI
IpU pelIeHNH YYeOHBIX 3a/a4, IPUHUMATh 1eJIb COBMECTHOM JICATEIIHOCTH, IIAHUPOBAThH
OpraHu3alMi0 COBMECTHOM paboThl, pacmpenensiaTts BUAbl paboT, JIOroBapHBAThHCA,
o0CyKIaTh Mporiece U pe3yinbTaT paboThl, 00001IaTh MHEHUST HECKOJIBKUX JTFO/ICH;

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

Ilpeomemnvie pe3ynvmamvl OCBOCHUS TPOTpaMMBbl 10 MaTeMaTWKe Ha 0a30BOM
YpOBHE Ha YPOBHE CpeHEro o0Iero oopa3oBaHusi OPUEHTUPOBAHBI HA JOCTHXKEHHUE YPOBHS
MaTeMaTH4YeCKO rPaMOTHOCTH, HEOOXOIMMOTO /IS YCIICIIHOTO PEIICHUs 33/1a4 B peallbHOU
KU3HU U CO3JIAaHHUE YCIOBUH /ISl UX OOLIEKYIBTYPHOTO Pa3BUTHS

IIpeomemnvie pesynomamol:

Yucna u sbiuucienus:

— OTIEpUPOBATH TOHITHAMHU: HATYpaJbHOE, IIeJI0€ YHCIIO, WCHOJb30BATh IMPH3HAKH
JETMMOCTH LEJBIX YHCEI, PA3JIOKEHHUE YHCIIa Ha MMPOCThIE MHOKUATEINH JIJIsl PEIICHHS 3a/1a4;

— OTIEpUPOBATH TIOHSATHEM: CTETICHD C PAIlHOHAILHBIM TIOKa3aTeNeM;

— ONEpUPOBATh TMOHATHUSAMH: JIOTAQPUPM UYHCNIA, JCCATHYHBIC U HATypaJibHbIC
JoTapuQMBbl.

Vpaenenus u nepasencmsa:

— IPUMEHSTh CBOMCTBAa CTENEHW Ui MpeoOpa3oBaHUsl BBIPAKEHHHA, ONEPUPOBATH
MOHATUSMH: TIOKAa3aTeJIbHOE YypaBHEHHE W HEPAaBEHCTBO, pEIIaTh OCHOBHBIC THIIBI
MOKa3aTeNIbHBIX YPaBHCHHUN M HEPABCHCTB;

— BBITIOJTHATH TIPe00pa3oBaHuUs BHIPAKEHHN, COAEPKALIUX JOTapH(MBI, OTIEpUPOBATH
MOHATUSAMH: JIOTapU(MUYECKOE YpAaBHEHHE W HEPABEHCTBO, pEMIaTh OCHOBHBIC THIIBI
norapu(MUYECKUX YPaBHCHUH 1 HEPABCHCTB;

— HaXOJIUTh PEIICHUS MPOCTEHITUX TPUTOHOMETPUIESCKUX HEPABEHCTB;

— OTICPUPOBATh TOHSATHSMH: CHUCTEMa JIMHEHHBIX YpaBHEHWH u €€ pellIeHue,
UCTIOJIb30BaTh CHCTEMY JIMHEHHBIX YPaBHEHUH /ISl pEIICHUsl IPAKTHIECKUX 33/1a4;

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

— MOJICIIMPOBATh PEaJbHBIC CUTyallMd Ha SI3bIKE alreOpbl, COCTABIISATH BHIPAKCHUS,
YpaBHEHHsI, HEPABCHCTBA M CHCTEMBI 10 YCIIOBHIO 3aJlaud, HCCIEI0BaTh MOCTPOCHHBIEC
MOJICIIH C MCIIOJIb30BAHHUEM arlapara ajreOphl.

Dyuxyuu u epapuxu:

— OTIEPUPOBATh TIOHATHSIMH: TIEPUOTHUECKAs QYHKIUSA, TPOMEKYTKA MOHOTOHHOCTH
(GYHKIMU, TOYKK dKCTpeMyMa (DYHKIMH, HAaHOOJbIliee U HAUMEHBIICE 3HAYCHHS (YHKIIUU
Ha MPOMEXYTKE, UCIIOJIb30BaTh UX JJISl KCCIICIOBaHUs (DYHKIINH, 33JaHHOM TpaduKOM;

— OTIEpUPOBATh TOHATUSAMHU: TpadUKU TIOKA3aTEIbHOH, JIorapu(MUYECKOH |
TPUTOHOMETPHUYECKUX (YHKIMH, W300pakaTh WX HAa KOOPIAMHATHOW IUIOCKOCTH H
WCIIOJIb30BATh JIJISl PEIICHUS YPaBHEHHI U HEPABEHCTB;

— u300pakaTh Ha KOOPJMHATHOW TIUIOCKOCTH TpaduKd IJMHEHHBIX YpaBHEHUH U
WCTIOJIB30BaTh UX JIJISl PEIICHUS] CUCTEMbI INHEWHBIX YPaBHEHHIA,

— MCTIOJIb30BaTh rPpaMKK (PYyHKIHHA IS HCCIIETOBAHMUS TIPOIIECCOB U 3aBUCUMOCTEH M3
APYTUX Y4eOHBIX AUCIHILIHH.

Hauana mamemamuuecxoeo ananuza:

— OTIEpUPOBATh TIOHATHSAMH: HENpepbiBHAsS (QYHKIHWsA, TMPOU3BOIHAs (YHKIIUH,
UCIIOJIb30BATh T€OMETPHUYECKUN M (PU3NUECKHI CMBICI MTPOU3BOIHOM ISl pELICHNUS 3a/1ay;

— HaxXOJWUTh TPOM3BOIHBIC DIIEMEHTAPHBIX (YHKIMWH, BBIYUCIATH TNPOU3BOTHBIC
CYMMBI, TPOM3BECHNUS, YACTHOTO (DYHKIIHIA;



— HCIIOJIb30BaTh MPOU3BOJHYIO JISI HMCCICIOBAHUA (1)YHKI_[I/II/I Ha MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSATH PE3YIbTAaThl UCCIEI0BAHHS K TOCTPOCHUIO IPa(hUKOB;

— HUCIIOJIB30BaTh IMPOHU3BOAHYIO JJIA HaXO0XIACHUA HaWJIydliero peuiCHus B
MPUKIAAHBIX, B TOM YUCJIC COOUAJIbBHO-O9KOHOMUNYCCKHUX, 3adavdax;

— OIIEpUPOBATh MOHATHIMM: [1I€PBOOOpPA3HAsl U UHTETPAJl, IOHUMATh T€OMETPUUYECKUI
1 GU3UIECKUI CMBICT HHTETpAIa;

— HaXOJUTh TEPBOOOpa3HBIE 3JIEMEHTAPHBIX (DYHKIHHA, BBIYUCIATH HHTETPAT IO
dbopmyne Herorona—JIeiionuma;

— peuiath IMPUKIAIHBIC 3aJa4d, B TOM YHUCIC COLMUAJIbHO-3KOHOMHYECKOIO MU
(U3HYECKOTO XapaKTepa, CPeACTBAMH MAaTEMAaTUIECKOTO aHAITN3A.

IIpeomemnvie pe3ynbmampl IO OTACTHLHBIM TEMaM y4eOHOTO Kypca «l eoMeTpusi»:

— OIICpUPOBATH NOHATHUAMM: TOYKA, ITpAMasi, IMJIOCKOCTh;

— IIPUMCHATb AKCHUOMBI CTCPECOMCTPHUU W CICACTBHUA U3 HHUX IIPU PCIICHHUU
TeOMETPHYCCKUX 33134,

— OIICpUPOBATH TMOHATHUAMU: MNAPAJJICIBHOCTh W HNCPHNCHAUKYIAPHOCTH IPAMBIX H
TIIIOCKOCTEH;

— KIaccu(pUIMpoBaTh B3aMHOE pacroJioKeHue TIPSIMBIX
Y TUTIOCKOCTEH B MPOCTPAHCTBE;

— ONEPHUPOBATh TMOHITHIMH: JBYIPAHHBIH YroJj, TpaHW JBYIPAaHHOTO yria, pedpo
JBYTPAHHOTO yIJIa, TMHCHHBIN YTOJI IBYTPAaHHOTO yIJla, TpaycHas Mepa IBYTPAHHOTO YIIIa;

— OIlepUpOBaTh  MOHATUSAMM: MHOTOIPDAHHMK, BBIIYKJIBIA W HEBBITYKJIbINA
MHOTI'OI'paHHUK, 3JICMCHTBI MHOTOT'paHHUKaA, HpaBHﬂBHBIﬁ MHOI'OT'paHHUK;

— pacro3HaBaTb ~ OCHOBHBIE  BHJBl ~ MHOTOTPDaHHUKOB  (MHpamuia, TpU3Ma,
MPSIMOYTOJIBHBIN MapajuieNienuIe, Ky0);

— KJaccu(UIMpPOBaTh MHOTOTPAHHUKH, BBIOMpAsh OCHOBAHWS Ui KiacCH(UKAIUH
(BBITTyKIIBIE ¥ HEBBINMYKJIBIE MHOTOTPAHHUKH, MPaBUJIbHBIE MHOTOTPAHHUKH, MpPSMbIC U
HAKJIOHHBIE TIPU3MBI, TTApaJUICIICTIHIICb ),

— OTIEPUPOBATH OHSATUSIMH: CEKYIIast MJIOCKOCTh, CEUCHHE MHOTOTPaHHHUKOB;

— OOBSICHSITD IPUHITUIIBI IIOCTPOCHUS CEYCHUH, HCTIONIB3YSI METO/T CIIE/IOB;

— CTPOUTh CEUYCHHS MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBIMIOJHATH (BBIHOCHBIC)
TUTOCKUE YEPTEXKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYp: BHI CBEpXY, COOKY, CHU3Y;

— pemiath 3a/laud Ha HAXOXJACHUE TEOMETPUYECKHX BEIMYHMH 10 00paslaMm HWiIH
ATOPUTMaM, MPUMCHSS W3BECTHBIC AaHAJMTUYCCKAE METOBI MU PEIICHUH CTaHIapTHBIX
MaTeMaTUYECKUX 3a/lad Ha BBIYMCICHHE PACCTOSIHUI MEXIY IBYMS TOYKAMH, OT TOYKH JIO
MPSIMO, OT TOYKH JIO IJIOCKOCTH, My CKPCIIUBAIOIIIMMUCS TPSMBIMHU;

— pemiath 3aJlaud Ha HAXOXJACHUE TEOMETPUYECKHX BEIUYMH MO 00pas3lam WIu
ITOPUTMaM, MPUMCHSS W3BECTHBIC aHATMTUYCCKUE METOJbI MPH PEIICHUH CTaHAapPTHBIX
MaTEeMaTUYEeCKUX 3aJad Ha BBIYMCIICHUE YIJIOB MEXIY CKpPCIIMBAOIUMUCS TPSIMBIMH,
MEX]Ty IPSIMOI M TUIOCKOCTBI0, MEXTy TUIOCKOCTSIMHU, IBYTPAHHBIX YIJIOB;

— BBIUUCIIATh OOBEMBI M IUIOMIAJH IOBEPXHOCTEH MHOTOIPAaHHUKOB (IpU3Ma,
nupaMuia) ¢ MpUMEHEHHeM (QOpMYN, BBIYUCIATH COOTHOIICHHUS MEXIYy IIOMIAIsIMU
MOBEPXHOCTEH, 00bEMAMHU 1TOI00HBIX MHOTOTPAHHUKOB;

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

— U3BJI€KaTh, MPeoOpa3oBBIBATH WM HWHTEPIPETUPOBATh  WHGOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTeKax U PUCYHKaX;

— MPUMEHATh TeoMeTpuueckue GakThl I PEUIeHUS CTePeOMETPUUYECKUX 3ajad,
MIPEIOJIaraoINX HECKOIBKO MIAaroB PEIIeHHUs], €CITH YCIIOBUS MPUMEHEHHSI 3aJJaHbl B SBHOU
opme;

— NPUMEHATh ~ TPOCTeHIIMe  MpPOrpaMMHBIE  CpPEACTBA M DIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUUECKUX 33]1aY;
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— IIPUBOJUTH IIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U KU3HHU,
pacrno3HaBaTh MPOSIBIICHHE 3aKOHOB TEOMETPUH B HCKYCCTBE;

— [IPUMCHATD IMOJYYCHHBIC 3HAHWA HaA IMPAKTUKE: aHAJIU3UPOBATh PCAJIbHBIC CUTyallun
U TMPUMCHATb HM3YYCHHBIC IIOHATHUA B HNPOLCCCE IMOHCKAa PCHICHUA MAaTCMAaTUUYCCKU
chopMyITUPOBAHHOHN MPOOIEMBI, MOJICTUPOBATh PEATTLHBIC CUTYAI[UU HA SI3BIKE TEOMETPHH,
HCCIICIOBATh TIOCTPOCHHBIC MOJCIH C HCIOJB30BAHUEM T'€OMETPHUSCKUX TIOHATHUA U
TEOpEeM, ammapara ajareOpbl, pemaTh MPaKTHYCCKUE 3a7add, CBS3aHHBIC C HAXOXJICHUEM
IrCOMETPHUUICCKUX BCIINYHH.

— OTEpUpPOBATh  MOHATUSAMHU:  IIMJIMHIPUYECKAass  TOBEPXHOCTb,  0Opa3yromue
UWIMHAPUYECKON TOBEPXHOCTH, LWIMHJIpP, KOHHYECKas IOBEPXHOCTh, 0Opasyromue
KOHUYECKOH MOBEPXHOCTH, KOHYC, chepruecKasi IOBEPXHOCTh;

— pacrmo3HaBaTh Tela BpalleHus (HWIHHIpP, KOHYC, cdepa u map);

— 00BACHATH CIOCOOBI OJTYYEHUSI TEJ BPALLEHUS;

— KJIaccU(pUIIMPOBATH B3aUMHOE PACIIOJIOXKeHNEe C(hephl U MIOCKOCTH;

— OIICpUPOBATH IMOHATHUAMU: HI&pOBOfI CErMCHT, OCHOBAaHHC CEIMCHTa, BBICOTA
CEerMEeHTa, AapOBOM CJIOW, OCHOBAHHME IIAPOBOIO CJOS, BHICOTA IIAPOBOTO CJIOS, IIAPOBOU
CEKTOD;

— BBIYHUCIIATE OOBEMEBI U Jiomaaun HOBerHOCTeﬁ TEJI BpalllCHUSA, TCOMETPUYCCKUX TEJI
C IpUMEeHEeHueM GopMyIT;

— ONepHUpoBaTh MOHATUSAMHI: MHOTOI'PAHHUK, BIIUCAHHBIN B c(hepy U ONMHUCAHHBIA OKOJIO
cdepsl, cepa, BmicaHHAs] B MHOTOTPAHHUK WJIM TEJIO0 BPAIICHHUS;

— BBIYUCIIATHE COOTHOIICHUA MCXKAY IINIoHaAsaMu HOBerHOCTeﬁ n o0béEMamMn
MOJOOHBIX TEI;

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

— BBIMIOJIHATH (BBIHOCHBIE) IUIOCKHME YEPTEXH U3 PHUCYHKOB IMPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y, CTPOUThH CEUEHUS TEJ BPAIllCHHUS;

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

— ONEpUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

— BBITNIOJIHATH JICUCTBUS CJIOXEHHSI BEKTOPOB, BBHIYMTAHUS BEKTOPOB M YMHOXKCHHS
BEKTOpa Ha YUCII0, 00BSACHATH, KAKUMHU CBOMICTBAMU OHU 00J1a1at0T;

— NPUMEHSATH MPABWIO NapajuieTenunena;

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

— HaxOJUTh CyYMMY BEKTOPOB M IPOU3BEACHHUE BEKTOpa HAa YHCIO, Yo MEXIy
BEKTOpaMH, CKaJIsipHOE MPOU3BEICHUE, PACKIalbIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM;

— 3a/1aBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOP/MHAT;

— NPUMEHATh TeoMeTpuueckue GakThl Ui PEUIeHUS CTePeOMETPUUYECKUX 3ajad,
MPEIMOIaraoINX HECKOIbKO IIAaroB PelIeHus, €ClIi YCIOBUS MPUMEHEHHUS 3a/1aHbl B SIBHOM
opme;

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

— pemiath 3aJayd Ha JOKa3aTelIbCTBO MaTEMaTHYECKUX OTHOIICHUH M HAXOXKICHHE
TreOMETPUYECKUX BEIWYMH M0 00pasliaM WM aJropuTMaM, MPUMEHsISl U3BECTHBIE METOJIbI
MIPH PEIICHUU CTaHAAPTHBIX MaTEeMATHYECKUX 3a7a4;

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



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

— IPUMEHSATH NIOJyYEHHbIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh PeajbHbIE CUTyallUN
U TPUMEHATh HW3YYEHHBbIE IIOHATHUS B IIPOLIECCE IIOMCKA PELIEHUS MaTeMaTH4YECKU
copMyIMpOBaHHON TPOOIEMbI, MOJICIMPOBATH PEAJbHBIC CUTYAIIMH Ha SI3bIKE T€OMETPHH,
HCCIIEI0BaTh IIOCTPOEHHBIE MOJEIU C HCIHOJIb30BAHUEM TI'€OMETPUUECKUX TOHATUH U
TEOpEM, amrnapara anreOpbl, pelaTh MPaKTUYECKUE 3a7adud, CBSI3aHHBIE C HAXOXJAECHHUEM
r€OMETPUYECKUX BEJIIMYMH.

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

— YUTATh U CTPOUTH TAOIHIIBI M TUATPAMMBI,

— OIepupoBaTh MOHATHSAMU: CpeaHee apupMeTHuecKoe, MeauaHa, Haubouibliee,
HauMEHbIIIee 3HaueHUe, pa3Max MacCHBa YUCIIOBBIX TAHHBIX;

— ONepHUpOBaTh MOHATUSAMU: CIIy4ailHBIA 3KCIEPUMEHT (OMBIT) U clydailHoe coObITHE,
JJIEeMEHTapHOE COOBbITHE  (PJIEMEHTAapHBIA HWCXOJ) CIIy4allHOTO OMBITa, HAXOJUTh
BEPOSITHOCTH B OIBITaX C PAaBHOBO3MOKHBIMHU CIIydallHBIMH COOBITUSMM, HAaXOIUTh U
CpPaBHMBATh BEPOSITHOCTU COOBITUIN B M3YYEHHBIX CIIy4alHBIX SKCIIEPUMEHTAX;

— HaXoJWTh U (OPMYIHPOBATH COOBITHS: TIEpeceueHne W OOBbEIWHEHHUE JTaHHBIX
COOBITHI, COOBITHE, MPOTHUBOIOJOKHOE JaHHOMY COOBITHIO, TOJB30BAaThCS AHAarpaMMaMH
Diinepa 1 GOPMYIION CIIOKEHHS BEPOSITHOCTEN TP PEIISHUH 3a/1a4;

— ONepUpoBaTh TMOHATUSMU: YCJIOBHAas BEPOSATHOCTb, HE3aBUCHUMbIE COOBITHS,
HaXOJHUTh BEPOATHOCTH C TIOMOIIIBIO IIPAaBHJIa YMHOKEHUS, C TOMOIIBIO JIEpeBa CIIy4aitHOTo
OTIBITA;

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

— ONepupoBaTh MOHATHSAMH: HWCIBITAHWE, HE3aBUCHUMbIE HCHBITAHUS, CEpHs
UCIBITAHUN, yCIIeX U HeyJaya, HaXOAWTh BEPOSTHOCTH COOBITHH B CEepUM HE3aBUCHUMBIX
UCIBITAHUN 0 TEpPBOTO ycrexa, HaXOJWTh BEPOATHOCTH COOBITHH B CEpUM HUCHBITAHUI
bepnynnu;

— ONepUpoBaTh MOHATHSMU: CiIydyaliHas BeJIMYMHA, paclpeelieHue BepOsSTHOCTEH,
Jyarpamma pacrpeieeHus.

— CpaBHUBATh BEPOSITHOCTU 3HAUYEHUN CIy4aifHOW BEJIMYMHBI IO PACIIPEACTICHUIO UITU
C TIOMOIIIBIO TUarpaMmm;

— ONepHUpOBaTh MOHATHEM MAaTEMaTHYECKOTO OXHJaHUs, NMPUBOJIUTH MPUMEPHI, Kak
MpPUMEHSETCST ~ MaTeMaTU4yeckoe  OXKHJIAaHUE  CIIydalHOW  BeJIMYMHBI  HAaXOJUTh
MaTeMaTH4eCKOoe OKUIAHKE M0 TAHHOMY paclpe/eIeHHUIO;

— MMETh IPEJCTABICHUE O 3aKOHE OOJIBIINX YHCET;

— UMETh IPEJCTaBICHUE O HOPMAJILHOM pacrpeie/iCHUN.
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3. COIEP)KAHME YUYESEHOW JUCITATLIAHBI

Yuciia ¥ BbIYMCTICHUSA.

Pammonanbubie  uyncna. OOBIKHOBEHHBIE W JAECATHYHBIE JPOOH, IPOLEHTHI,
OeCKOHEUHbIE TEPUOTUYECKUe ApoOH. ApH]MeTHYeCKHue OIepalud C PaluOHATbHBIMH
qucliaMu, peoOpa3oBaHUs YUCIOBBIX BblpakeHUM. [IpuMeHenue n1poOeil u mpoLeHToB s
peuieHus NpUKIaAHbIX 3a1a4 U3 Pa3Iu4HbIX OTPACIICd 3HAHUN U PEAIbHON KU3HH.

HelictButenbHble  yucia.  PanuoHaneHble M HppalMOHAIIBHBIE  YHCIA.
ApupmeTrnueckue onepamnyu ¢ IeHCTBUTEIbHBIMEA YiCIaMU. [IpuOImKEHHBIC BEIYHACICHUS,
IIpaBUJIa OKPYIJICHHUS], IPUKUKA U OLICHKA PE3YyJIbTaTa BIYUCICHUM.

Crenenp ¢ mensiM mokaszareneM. CraHmapTHas ¢opma 3amucd ACHCTBUTEIHHOTO
yucna. VMcrnonb3oBaHue noaxoasmen Gopmbl 3alMCH ACHCTBUTEIbHBIX YHCEN Ul PEeLICHUS
MPaKTUYECKUX 337a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypajabHOU creneHu. JlelcTBus ¢ apu@MeTHuecKuMu
KOpHSIMH HATYPAJIbHOW CTEIICHHU.

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

HarypaneHbie u nensie uncna. [Ipu3Haky JeIMMOCTH HEIbIX YHCEIL.

CreneHb ¢ paniMoHaIbHBIM MOKa3aresneM. CBOMCTBA CTEIECHH.

Jlorapudm yucna. JlecaTuyHble 1 HaTypalbHbIE JOTAPUPMBI.

YpaBHeHHUsI U HEPABEHCTBA.

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPHYECKUX BBIPOKEHUH. OCHOBHBIE
TPUTOHOMETpHYECKHe (HOPMYIIbI.

YpaBHeHue, kopeHb ypaBHEeHHMs. HepaBeHCTBO, pelieHuMe HepaBeHCTBa. Meron
MHTEPBAJIOB.

Pemenue nensix u ApoOHO-PalMOHANIBHBIX YPAaBHEHUI U HEPABEHCTB.

Pemenne uppanvoHagbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YpaBHEHUH.

IIpumeHeHNEe ypaBHEHUH M HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3a/1a4 U 3a1a4
U3 Pa3JInYHbIX 00JIaCTel HAYKU U pealbHON JKU3HU.

[IpeoOpa3oBaHue BeIpaKeHU, COAEPIKALIMX JIOTapU(PMBI.

[IpeoOpa3oBaHue  BBIpOKEHMH, COAEpXKALIMX CTENEHM C  PalHMOHAIBHBIM
II0Ka3aTeJIEM.

IIpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloxa3zarenpHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs 1 HEPABEHCTBA.

Cucrempl JMHEHHBIX YpaBHEHMH. PemnieHwe mNpuUKIagHBIX 3a4ad C IOMOUIBIO
CUCTEMBI JIMHEHHBIX YPABHEHU.

Cucrembl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHHUI U HEPABEHCTB.

IIpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEILIEHUIO MATEMAaTUYECKUX 3a/1a4
U 337124 U3 pa3IMYHbIX 001aCTe HAyKN U pealbHOM KU3HU.

DyHKUUH U rpaduku.

Oynkiys, crnocodbl 3amanug ¢yHkuuu. I'padux ¢ynxuum. B3anmHO oOpaTHBIE
GyHKIHH.

OO6nacte omnpeneneHuss M MHOXECTBO 3HaueHMH QyHkiouu. Hynmum ¢dyHxumu.
[TpoMexxyTKH 3HaKOMOCTOSIHCTBA. UETHBIE M HEUETHBIE (DYHKIIUH.

CrenenHas (yHKUUS C HaTypalbHbIM M ILEJbIM TOKa3areneM. EE cBoiicTBa u
rpa¢uk. CoiicTBa 1 rpaduK KOpHS N-Oi CTENEHH.

TpuronomeTrpudeckass OKpyXHOCTb, ONpeeIeHUEe TPUTOHOMETPUYECKUX (DYHKIUN
YHCIIOBOTO apryMeHTa.
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Oynkius. [lepuoanyeckue ¢ynkuuu. [IpoMexXyTkM MOHOTOHHOCTH (DYHKIHU.
MaxkcuMymbl 1 MUHUMYMBI GyHKIMH. Hanbosnblee 1 HanMeHbllee 3HaYeHne (QYHKIMH Ha
IIPOMEXKYTKE.

Tpuronomerpuieckue GyHKIIUHN, UX CBOMCTBA U rpadUKH.

[oxa3zaTtenpHas u norapudmuyeckas GyHKINUU, X CBOUCTBA U TPAPUKH.

Wcnonb3oBanue rpadukoB PyHKIUH 715 pelIeHUS] YPABHCHHUA U TMHCHHBIX CUCTEM.

Ucnonw3oBanne rpadukoB  (QyHKUMA [T HCCIEIOBAHUS — IMPOIECCOB U
3aBUCHUMOCTEH, KOTOPbIE BOZHUKAIOT IPU PEIICHUH 3a/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB U
peanbHOM KU3HH.

Hayana maTeMaTH4eCKOro aHajmusa.

[locnenoBarenpbHOCTH, CIOCOOBI 33JaHUSA TOCIENOBATEIbHOCTEH. MOHOTOHHBIE
ITOCJIEI0BATEILHOCTH.

Apudmernueckas UM TeoMeTpuueckas Hporpeccuu. beckoHeuHo yObIBaromias
reomeTpuueckas mporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TeOMETpUYECKOM
nporpeccun. @opmyna CI0XKHBIX MPOLEHTOB. Vcnonap3oBaHue mporpeccuu s peuieHus
peasIbHbIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa.

HenpepriBHble QyHKIIMN. MeTo1 MHTEPBAIOB /1Sl pEIIEHHs] HEPAaBEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerprueckuil u GU3NIECKUN CMBICT IPOU3BOIHOM.

[IpousBonHbie 37eMEHTApHBIX (QYHKIMH. DOpMybl HAXOXKICHHS MPOU3BOJIHOMN
CYMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIIHA.

[IpumeHeHre mNPOM3BOTHONW K UCCIEJOBaHUIO (QYHKUIHUA Ha MOHOTOHHOCTb U
skcTpeMyMbl. HaxoxaeHne HaubombIIero 1 HAMMEHbIIEro 3HaYeHus! PYHKIUN Ha OTPE3Ke.

[IpumeHeHne Tpou3BOJHON JJIsi HAXOXKACHHUS HAWIYYIlIEro peleHus: B MpUKIaIHbIX
3a/1a4ax, Ajs onpeAeseH!s] CKOPOCTH Mpolecca, 3aJaHHOTo (popMyIIoi miu rpadukoM.

[TepBooOpa3nas. Tabmauia nepBooOpa3HBIX.

HHTerpain, ero reoMmeTpuueckuii U PU3NYECKUN CMBICI. Bpruncienne nHTerpaia mo
dhopmyne Hetorona—Jleitoama.

MHo:xecTBa H JIOT'HKA.

MHoxecTBO, omnepauuu Haa  MHokecTBamu. [uarpammsl — Ditnepa—BenHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO aIapaTa JUisl OMCaHusl pealbHbIX IPOLIECCOB U
SIBJICHUH, TIPU PELICHUH 3a/1a4 U3 APYTHX Y4EOHBIX MPEIMETOB.

Onpenenenue, Teopema, CI€ACTBUE, JOKA3aTEIbCTBO.

IIpsimble U JIOCKOCTH B POCTPAHCTBE.

OcHOBHBIE TIOHATUSL cTepeoMeTpur. Touka, mpsMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 akCHMOMATHYECKOM MOCTPOCHHUU CTEPEOMETPHUM: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX.

B3aumHOoe pacnonokeHue  OpsAMBIX B IPOCTPAHCTBE:  IEpeCcEKaroluecs,
napajuieJbHble W CKpelluBarouiecs npsmMble. [lapaminenbHOCTh NPSIMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE: MAapajule/ibHbIE MPSMbIE B MPOCTPAHCTBE, MAPAJUICIIBHOCTh TPEX MNPSIMBIX,
MapajuvieJIbHOCTh MPSAMON M IUIOCKOCTH. YTJbl C COHANPAaBICHHBIMU CTOPOHAMH, YIOJ
MEXIy NpsIMbBIMH B IMpocTpaHcTBe. llapainenbHOCTh IJIOCKOCTEW: NapajljieibHbIe
IUIOCKOCTH, CBOWCTBAa MNapa/uleJbHBIX IulockocTed. Ilpocrelimme mnpocTpaHCTBEHHbIE
(GUrypsl Ha IIOCKOCTH: TETPa’Ip, KyO, Mapajuiesenue], oCTpPOeHUEe CeUeHHH.

IlepneHIUKyIApHOCTh NPSIMOM M IIJIOCKOCTH: MEPHEHIUKYISAPHBIE IpsMBIE B
IIPOCTPAHCTBE, NPSMBIE IAPAJICIBHBIE W NEPNEHAUKYISIPHbIE K IUIOCKOCTH, IPHU3HAK
NEPIEHIUKYIAPHOCTH MpPSMONM M IIJIOCKOCTH, TEOpeMa O NPAMOM NEpHEHAUKYISIPHON
IJIOCKOCTHU. YTIIbI B IPOCTPAHCTBE: YTOJI MEKIY NPSMOH U INIOCKOCTBIO, IBYTPaHHBIN Yrol,
JMHENHBINA yroJl IByrpaHHOro yria. lleprneHaukynsp M HakJIOHHBIE: PacCTOSIHUE OT TOYKU
70 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 IUIOCKOCTH, MPOEKIHs (PUTYyphl HA IIIOCKOCTb.
[lepneHIMKyYIAPHOCTh IUIOCKOCTEW: MNPU3HAK MNEPIEHIUKYIIPHOCTH JIBYX IIJIOCKOCTEH.
Teopema o Tp€x nepneHAUKyYIApax.

MHOrorpaHHHuKH.
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[lonsaTe MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPaHHUKA, BBINYKIbIE U
HEBBIIYKJIbIE MHOTOTPAaHHHUKHU, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas mpusma,
rpaHM M OCHOBAaHMSI TPU3MBI, MpsMas M HAKIOHHAs TMPU3MbL, OOKOBas M TMOJHAs
MOBEPXHOCTh Tmpu3Mbl. [lapamnenenunen, NOpsAMOYroibHBIM TNapaJieenunes U €ro
cBoiictBa. [Tupamuna: n-yrojipHas mupamMuja, TpaHU U OCHOBAHHE MUPAMHJIBI, OOKOBas U
MOJIHAs TIOBEPXHOCTh MUPAMU/IbI, TIPAaBUIbHAS U YCEUEHHAS MUpaMHIa. DIEMEHTHI PU3MbI
u nupamuabl. [IpaBUIbHbIE MHOTOTPAHHHUKHU: TOHATHE MPABWIBHOTO MHOTOTPAHHMKA,
MpaBUJibHAs TPU3Ma U TpaBWIbHAs MUPAMHUAA, TpaBUJIbHAS TPEYrojbHas MUpamMuia U
MpaBWIBHBIN TeTpadap, KyO. IlpencraBieHue o MpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
nojaexa’ip U ukocadap. CedueHust Npu3Mbl U MUPAMHUJIBI.

CummeTpusi B TPOCTPAHCTBE: CHUMMETPHUS OTHOCHTEIBHO TOYKH, MPAMOM,
IJIOCKOCTH. DJIEMEHTHl CHUMMETPUM B MHpaMUIaX, Mapajulesienunenax, MMpPaBHIbHBIX
MHOTOTpaHHUKaX.

Briuncnenue s1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lmomans
OOKOBOHM TMOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMOM MPU3MBI, IJIOLIAJAb OCHOBAHUH,
TeopeMa 0 OOKOBOW MOBEPXHOCTH MPsSIMOM mpu3Mbl. [lnomanas OOKOBOUM MOBEPXHOCTH H
MOBEPXHOCTU TIPAaBUJIBHOM MHpaMHUIbI, TeopeMa O IUIOHIAAN YCEYEHHOW MHpaMUIBI.
[Tonsarue 06 06pEMe. OOBEM MUPAMU/TBI, IPU3MBI.

[Tono6HnbIe Tena B mpocTpadcTBe. COOTHOIIEHUS MEXTY TUTOMIAIIMUA TIOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Tesa BpauieHus.

HunuHaapudeckas MOBEPXHOCTh, 00pa3yOIIKHe MUIUHIPHIECKON MOBEPXHOCTH, OCh
IAJTUHIPUYECKOW ToBepxHOCTH. [lummHnap: ocHoBanus u  OOKOBask TOBEPXHOCTH,
o0Opa3syromas 1 0Ch, TJIOMIAAh OOKOBOM M IMOJTHOU MTOBEPXHOCTH.

Konunueckas moBepXHOCTh, 00pa3yrolre KOHNYECKON MOBEPXHOCTH, OCh U BEPILIMHA
KOHHUYeCcKoi moBepxHOCTH. KoHyc: ocHOBaHME W BeplInHa, 00pa3yrouias U ocCh, IIIOMIAIb
OOKOBOW ¥ TIOJIHOW MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3ylonue u BHICOTA, OCHOBAHUS U
OOKOBAas TOBEPXHOCT.

Cdepa u map: neHtp, paauyc, 1uameTp, Ioniaap nmoBepxHoctu chepsl. Bzanmuoe
pacnoJiokeHue cdepsl U IMI0CKOCTH, KacaTelIbHas INIOCKOCTh K cepe, miomaab chepsl.

N3o00paxkenue Ten BpalleHus Ha II0CKOCTU. Pa3BépTka nMIuHApa U KOHYycA.

KoMOunamuu ten BpamieHHss U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIHCAHHBIN
oKoJio cepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK, UJIH TEJIO BPaIllCHUSI.

[Tonsatue 06 o0bEme. OcHOBHBIC CcBoMcTBa 00BEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJILHOTO Mapalijiesienuneaa u ciaeactsus u3z He€. O0béM nunuHapa, konyca. Oobém
1iapa u miomass cepsl.

[TonpoGHble Tena B mpocTpancTBe. COOTHOLICHUS MEXY TUIOIIAIIMU TOBEPXHOCTEH,
00BEMaMHU ITIOJOOHBIX TE.

Ceuennst muMHApa (MapajuleIbHO W TEPHEHIUKYISIPHO OCH), CEYEHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOAAIEe Yepe3 BEPIINHY), CEUSHUS 1Iapa.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE.

BekTop Ha miockoctM M B mpocTpaHcTBe. CIOKEHHWE W BBIYMTAHHE BEKTOPOB.
YMHOXEHHE BeKTOpa Ha u4ucio. PaznoxeHue BekTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mnapamenenunena. Pemenue 3amad, CBS3aHHBIX C MPUMEHEHUEM
npaBuUil JEUCTBUK € BekTopamu. lIpsiMmoyronpHas cucrema KOOpPJIMHAT B MPOCTPAHCTBE.
Koopaunatsl Bektopa. Ilpocreiimue 3agaun B KOOpAMHATaX. YTOJ MEXAY BEKTOPAMH.
CkansipHO€ MPOU3BE/IEHNE BEKTOPOB. BhIunciaeHne yriioB MEX 1y NPSIMbIMHU U MJIOCKOCTSAMH.
KoopanHaTHO-BEKTOPHBIN METO/1 MPH PEIICHUHA TEOMETPUUYECKUX 3a]1aY.

BeposiTHOCTB M CTATHCTHKA.

[IpencraBnenre JaHHBIX € TOMOMIbIO Tabmuir u  jauarpamM.  CpenHee
apudmernueckoe, MearaHa, HauboIbIIee U HAUMEHbBIIIEe 3HAUYCHUS, pa3Max, TUCIEPCUs U
CTaHJIaPTHOE OTKJIIOHEHHE YHCIIOBBIX HAOOPOB.
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CnygaiiHple JKCHEpUMEHTHI (OMBITHI) W CIy4ailHbIE COOBITHS. DIJIEMEHTApHBIE
coOBITUS (MCXO/b1). BEpOSTHOCTH CITydaiiHOTO COOBITHS. BAM30CTh YaCTOTHI M BEPOSITHOCTH
coObiTuil. CiydaliHble ONBITBI C PABHOBO3MOXXHBIMH 3JEMEHTAapHBIMU  COOBITHUSIMHL.
BeposTHOCTH COOBITHI B OIIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMHU.

Onepanuu Haa COOBITHSAMH: TepecedeHHe, OOBEIMHEHUE, IPOTHBOIOJIOKHEIE
coObiTus. [uarpammsl Diinepa. opmyna cI0KeHHUS BEPOSATHOCTEH.

YcnoBHas  BEPOATHOCTb. YMHOXKEHHE BEpOSTHOCTEW. JlepeBo  ciay4alHOTO
skcniepuMenTa. Gopmyrna MoTHON BeposATHOCTH. HezaBrucuMbIe COOBITHS.

KombOunatopHoe mnpaBwio ymHoxeHUs. llepecraHoBku u dakrtopuan. Ywucio
couetanuil. Tpeyroapauk Ilackana. @opmyna Ounoma HproToHa.

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

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

UucnoBple XapaKTEPUCTUKHM CIy4alHBIX BEJIMYMH: MAaT€MaTHYeCKOe OKHJaHUe,
JUCIepCUsl W CTaHJapTHOE OTKIOHeHHWe. [Ipumepbl NpuUMEHEHUs MaTeMaTHUYecKOro
OKHJaHMs, B TOM YHCJIE B 33/Ja4axX U3 MOBCEIHEBHOW XKM3HU. MaTeMaTH4eCKOe OKUJaHHe
OMHapHOM ciy4ailHOW BenUYMHBI. MaTemMaTH4ecKkoe OXXHUJaHHE CYMMbl CIy4alHbIX
BETMYMH. MaTteMaTndyeckoe OKUIaHUe U JUCIEPCHs T€OMETPUYECKOTO U OMHOMHUAIBHOTO
pacnpeneneHuil.

3aKkoH OOJNBIIMX YKCEN U €ro poJib B Hayke, MpHupojae U obmiectBe. BriOopouHbIit
METO/I UCCIIETOBAHNM.

[Ipumepsl  HENpEpBIBHBIX  CIAy4alHBIX BeIWMYWH. [loHsATHE O TUJIOTHOCTH
pacrnpeneneHus. 3aJadd, NPUBOAAINME K HOPMalbHOMY pacupenencHuro. [lonarue o
HOPMaJIbHOM paclpeAcIcHUH.
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4. TEMATUYECKOE INTAHUPOBAHME IO YYEFHOM JUCIUIIJINHE
4.1. O6beM y4eOHOI TUCHHMIUIUHBI M BUABI Y4eOHOI padoThl 10 CNeNHATbHOCTH (-TAM):
13.02.11 TexHuueckass  dSKcIUTyaTauuds W OOCIy)XKHMBAaHHE  JJIEKTPHUUECKOTO U
AJNIEKTPOMEXaHUYeCKoro  obopyaoBanusi (o  otpacisM); 23.02.07  TexHuueckoe
oOCIyXKMBaHUE W PEMOHT JBUTATENed, cucTeM U arperatoB aBtomoOmneii; 21.02.18
Ooorarenue moJie3nbix nckonaemorx; 08.02.04 BonocHabxeHue 1 BOOOOTBEICHUE

Bun yae6HO# paboThI Oovem
uacoe

MaxkcuMmaJjibHasi ydeOHasi HATpy3Ka 234

O0si3aTeIbHAS AYTUTOPHAS YUueOHAsi HATPy3Ka 230

B TOM YHCJIE:
TEOpeTHYecKoe 00ydeHue (JEKINH, YPOKH) 160
MPAKTUYECKHUE 3aAHSATHUS 74
KOHTPOJIbHBIE pa0OTHI 24
MIPOMEXYTOYHAs aTTecTanus B GopMe 9K3amena 5

13 HUX 9aCOB Ha MPO(ECCHOHATBHO OPUEHTHPOBAHHOE COJIEPKAHNE YIeOHOU 30

JACTIUTUTHHEI

Hroro yacos 230

no npodeccun (-sim): 21.01.10 PeMOHTHHK TOpHOTO 000PYIOBaHMUS

Bunx yaeOHol paboTh Oovem
yacoe

MaxkcumajibHasi yueOHasi Harpy3Ka 234

Oo6s13aTesIbHAs Ay IUTOPHAsI yUeOHAasi HATPY3Ka 230

B TOM YHCJIC:
TEOPETHUECKOE 00yUeHHUE (JICKITUHU, YPOKH) 160
MPAKTUYECKHUE 3aHATHS 74
KOHTPOJIbHBIE PAOOTHI 24
MIPOMEKYTOYHAs aTTECTAlUs B POPME 9K3AMEHA 5

U3 HUX YaCOB Ha MPO(ECCHOHATBHO OPUEHTHPOBAHHOE COJICPKAHNUE YIeOHOU 30

JMCIUTUTHHBI

Hroro yacos 230
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5. YCJIOBUS PEAJIM3AIIAY YYEBHOM JUCHUIIJINHBI
5.1. MarepuajibHO-TeXHHYECKOe o0ecredeHHue peaau3aluy NporpaMMbl

Peanmzanus yueOHON UCIUIUIMHBI TpeOyeT Hamu4us yueOHOTo KaOuHeTa;
Ob6opynoBanue yueOHOT0 KaOMHETA:
1. YueOnas meOeb;
2. Cremaxu;
3. TumoBoe o6opynoBaHue (KOMIBIOTEP, IPUHTED, TEICBH30D).
Texauueckue cpeacTBa 0OydeHHS:
1. mynbTHMEAMITHOE 000PYIOBAHKE!
— TpEe3eHTalluu;
— nH(OPMAIMOHHBIE TP C TIOMOIIBIO CETH HHTEPHET;
— BHJICOYPOKH M MaTEPHAIbI U3 CETH UHTEPHET.
2. nHGOPMAIMOHHBIE TTAKATHI, Pa3IaTOYHBIN TUIAKTUHICCKUN MaTepra

HNudopmaunonnoe odecnevyenne peaau3anu NporpamMmmbl

OcCHOBHbBIE MeYaTHbIE N3TAHUS:

1. MopakoBuy, A.I'. AnreOpa u Hayasna matemaruyeckoro ananuza. 10 kmace: B 2 u. Y. 1.
Y4eOHuK 1 ydamuxcsi 001meo0pa3oBaTeNbHBIX yUpexkaeHuH (mpoibHbIA ypoBeHb) / A.T.
Mopakosuy, [1.B. Cemenos. - M. : Muemo3suna, 2020. - 457 c¢. — ISBN: 978-5-346-01200-9

2. MopakoBuy, A.I'. AnreOpa u Hayasna mMatemaruyeckoro ananusa. 11 kmace: B 2 u. Y. 1.
Y4eOHuK a1 ydamuxcsi 001meo0pa3oBaTelbHbBIX yUpekaeHuH (mpodmibHbIA ypoBeHb) / A.T.
Mopakosuy, I1.B. Cemenos. - M. : Muemosuna, 2020. - 351 c. — ISBN 978-5-346-03199-4/ -
TeKcCT : HenmocpeACTBEHHBIHN

3. Mopakosuy, A.I'. AnreOpa u Hayaia MareMarndeckoro ananusa. 10 kmacc: B 2 4. Y. 2.
3aMauyHuK JUIsl ydamuxcsi o0neo0pa3oBaTeNIbHBIX YUpexkaAeHUH (MpoduibHbIA ypoBeHb) / A.l.
Mopakosuy, JI.O. [lenumesa, JI.W. 3BaBuu [u ap.] - M. : Muemo3suna, 2020. - 336 c. — ISBN:
978-5-346-01202-3/ - TekcT : HEMOCPEACTBEHHBIH

4, Mopakosuy, A.I'. AnreOpa u Hayaia MareMarndeckoro ananuza. 11 kmace: B 2 4. Y. 2.
3aauyHuK JUIsl ydamuxcsi oOmeo0pa3oBaTeNbHbIX yupexaeHu (mpodibHbI ypoBeHb) / A.T.
Mopakosuy, JI.O. Jlennmena, JI.W. 3BaBud [u ap.],- M. : Muaemo3una, 2020. - 137 c. — ISBN:
978-5-346-02411-8/ - Tekcr : HEMOCPEACTBEHHBII

JlonoTHUTEeIbHbIE HCTOYHUKH
1. I'eomerpus. 10 — 11 kmaccel : yue6. g oOuieoOpas3oBar.yupekaeHuil : 0a30BbId U

npoduin. yposau / [JI.C. AranacsH, B.®. byry3os, C.b. Kagomues u ap.]. — 20-e uzg. — M. :
[Ipocsemienue, 2011. — 255 c.

2. Bcepoccuiickne untepHerT-onmmnuansl. - URL: https://online-olympiad.ru / (mara
obparenust: 01.09.2022). - TeKCT: 3IEKTPOHHBIN.

3. Enunas xomnexkius uudpoBbIX oOpasoBaTenbHBIX pecypcoB. - URL: http://school-
collection.edu.ru / (mata ooparenus: 01.09.2022). - TekcT: 3MEKTPOHHBIH.

4, Nudopmanmonnas cucrema «EanHoe OKHO J0CTyma K 0O0pa3oBaTEelbHBIM pecypcamy. -
URL: http://window.edu.ru / (mara o6pamienus: 01.09.2022). - TekcT: 371€KTPOHHBIA.

5. NHDOVYPOK - URL: Oduumnanbhbivi cait 000 «MHDOYPOK» - KypCbl, TECTbI, BUAEONEKLMM,
matepwanbl ans yuuteseit (infourok.ru) (mara ooparmenus: 01.09.2022). - TekcT: 31EKTPOHHBIN.

6. Hayunas oanextponnas OubOnmorexka (HDB). - URL: http://www.elibrary.ru (mara
obpamienus: 01.09.2022). - TekcT: 37CKTPOHHBIH.

7. OTkpeiThiii kKoyuiemk. Marematuka. - URL: https://mathematics.ru / (mata oOparienus:

01.09.2022). - TekcT: 3JCKTPOHHBIH.
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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. [MoBropum matematuky. - URL: http://www.mathteachers.narod.ru / (mara oOpaieHwus:
01.09.2022). - TekcT: MEKTPOHHBIH.

9. POIII - URL: Poccuitckas anektpoHHas wkona (resh.edu.ru) (mata oopamenus: 01.09.2022).
- Tekcr: 3neKTpOHHBIN.
10. CrpaBouHUK o MAaTeMaTHUKe JUIS IIKOJIbHUKOB. - URL:

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

11. Cpennsis MaTemaTuyeckass uHTepHeT mkona. - URL: http://www.bymath.net / (mara
obpaenus: 01.09.2022). - TekcT: AMEKTPOHHBIM.

12. denepanbublii mopran «Poccuiickoe obpasoBanmey». - URL: http://www.edu.ru / (mara
obpaienus: 01.09.2022). - TekcT: 3MEKTPOHHBIM.

13. ®denepanbHbli  IIEHTP HUHPOPMANMOHHO-OOpa3oBaTeabHbIX  pecypcoB. -  URL:
http://fcior.edu.ru / (mata oopamenus: 01.09.2022). - TekcT: 31eKTPOHHBI.
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http://www.mathteachers.narod.ru/
https://resh.edu.ru/?ysclid=l9mrygptju744861137
https://www.resolventa.ru/demo/demomath.htm

4.2. TemaTnueckoe NJAHNPOBAHME Y4eOHOI JUCHUILIHHBI (¢ yuéToM PaGoueil mporpaMMbl BOCIIUTAHUA)

TemaTnyeckoe INIAHUPOBAHUE YUeOHOI TUCHUNIHHBI M0 CIeNUAIbHOCTH (-uM): 13.02.11 Texnuueckasn 3kcniyamauus u oocayyicusanue
INEKMPUUECKO20 U ITIEKMPOMEXAHUUECK020 000pydosanus (no ompacnam); 23.02.07 Texnuueckoe odcayyicusanue u pemonm oguzameeil,
cucmem u azpezamos agmomoouneit;, 21.02.18 Ovozauienue nonesnvix uckonaemvix; 08.02.04 Booocnaobxicenue u 600oomeedenue

HaumeHoBaHue HaumenoBanue Tembl 1 (OpMBI OpraHu3auu yueOHOM 1eITeTbHOCTH Oo0bem
pasjaena 4acoB
Pazpnen 1 IToBTOpEHHE KYpca MATEMATHKH OCHOBHO IIKOJIbI 12
Tema 1.1 [lenu u 3a1aun MaTeMaTHUKU IPYU OCBOEHUU CHELIMATIBHOCTU 2
Tema 1.2 Uncna u BeruncieHns. BeipaskeHus v MX mpeoOpa3oBaHus 2
Tema 1.3 YpaBuenus u HepaBeHCTBA. CHCTEMBI YpaBHEHUH 2
Tema 1.4 BXoJHOM KOHTPOJIb 2
IIpogpeccuonanvro opuenmuposanroe cooepicanue
Ilpakmuueckoe 3anamue Ne 1 2
Tema 1.5 [IpakTUKO-OpHUEHTHPOBAHHBIC 3a/1a9N TEXHOJIOTHYECKOTO MPODHUIIS
Ilpakmuueckoe 3ansmue Ne 2 2
Tewma 1.6 [IporieHTHI B TpOeCCHOHABHBIX 3a]a9aX TEXHOJIOTHYECKOTO TPOPHUIIS

Pa3nen 2 IIpsimble U NJIOCKOCTH B POCTPAHCTBE 16
Tema 2.1 OcHOBHBIE TIOHSTHS CTEPEOMETPHH. PacmoioxkeHre MPSIMBIX U TUIOCKOCTEH 2
Tewma 2.2 [TapaniensHOCTh IPSIMOM M IIIOCKOCTH. YTOJI MKy IPSMOMN U TJIOCKOCTHIO 2
Ilpakmuueckoe 3anamue Ne 3 2
Tewma 2.3 [NapamnensHocTh TUIOCKOCTEH. [lapamiensHoe MpoeKTUpOBaHNE
Tema 2.4 [lepneHauKynIpHOCTD NPSMBIX, PSIMOM U MIOCKOCTH 2
Tewma 2.5 [lepnenaukynsaspHOCTh MI0CKOCTEH. [leprieHauKysip 1 HaKJIOHHAS 2
Ilpakmuueckoe 3anamue Ne 4 2
Tema 2.6 Teopema o0 Tpex NepHeHIUKYIIIPaX
Tema 2.7 KontponbHas pabota «I[IpsiMble U IIIOCKOCTH B TPOCTPAHCTBE» 2
IIpogpeccuonanvro opuenmuposanroe cooepicanue
Ilpakmuueckoe 3anamue Ne 5 2
Tema 2.8 [Ipsimble U IIIOCKOCTH B apXUTEKTYPE M CTPOUTEIHCTBE

Paznen 3 KoopauHaTthl M BEeKTOpPbI B IPOCTPAHCTBE 12
Tewma 3.1 JlekapTOBBI KOOPAWHATHI B TPOCTPAHCTBE. PaccTosiHue MEX Ty ABYMsI TOYKaMU 2
Tema 3.2 BekTopsl B IpOCTpaHCTBE 2
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Tema 3.3 Yron mexay Bekropamu. CKalsipHOE IPOU3BEJIEHUE BEKTOPOB

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

Pa3nen 4 OcHoBbI TpUronomMerpuu. Tpuronomerpuyeckue GyHKUHMHU 30
Tema 4.1 Tpuronomerpuueckue GyHKIMH IPOU3BOJIBHOTO yria, ynucna. Paguannas u rpagycHasl Mepa yria 2
Ilpakmuueckoe 3anamue Ne 8 2
Tema 4.2 OcHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA.
Tema 4.3 @opmysbl pUBEACHUS 2
Tema 4.4 CunHycC, KOCHHYC, TAHT'€HC CYMMBI M pa3HOCTH JIBYX YIJIOB 2
Ilpakmuueckoe 3anamue Ne 9 2
Tema 4.5 Cunyc 1 KOCHHYC TBOMHOTO yria. @opMyJibl TOJOBUHHOTO YIJIa
Tema 4.6 @ynkuuu, ux cporictsa. CrnocoObl 3aJaHus GYHKIMHA 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 OGparHbie TpUTOHOMETPpHYECKHE HYHKITUN 2
Tewma 4.10 Ipocrelinme TPUrOHOMETPUUECKHUE YPABHEHUS 2
Tewma 4.11 IIpocreiinme TPUrOHOMETPUUECKHE HEPABCHCTBA 2
Tema 4.12 CriocoObI penieHrst TPUTOHOMETPUYECKUX YpaBHEHUH 2
Ilpaxkmuueckoe 3anamue Ne 11 2
Tema 4.13 CucteMbl TPUTOHOMETPUUYECKUX YPABHCHHUI
Tewma 4.14 KontpospHast pabota «OCHOBBI TPUTOHOMETPUU. T pUrOHOMETpHUYECKUE (HYHKITHI) 2
IIpogpeccuonanvro opuenmuposanroe cooepicanue
Ilpakmuueckoe 3anamue Ne 12 2
Tewma 4.15 Onucanue mporu3BOJICTBEHHBIX MPOILIECCOB C MOMOIIBIO IpauKoB QyHKIUN

Pa3znen 5 IIpousBoaHas GpyHKIUM, ee MPUMEHEHHE 32
Tema 5.1 TlonsTue o npezaesne nociea0BaTeNbHOCTH. [IJTMHA OKPYKHOCTH U IUIOIIA/(b Kpyra Kak Ipeaesbl 2

MOCJIe0BAaTEIbHOCTEN
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Tema 5.2 Ilonsitue npoussogHoi. [IponsBoansie GyHKINI

Tema 5.3 [Ipou3BoiHbIE CyMMBI, Pa3HOCTH

Tema 5.4 [Ipou3BoiHbIE TPOU3BEACHHUS, YACTHOTO

Ilpakmuueckoe 3anamue Ne 13
Tema 5.5 IlponsBoanbie TpuronoMerpudeckux GyHkiuil. [Ipon3BonHas cioxHON QYHKIMH

NININN

Tema 5.6 [lonsiTre o HenpepbIBHOCTH (PyHKIIMU. MeTos MHTEpBaJIOB

Tewma 5.7 'eoMeTprUYECKH CMBICI IPOU3BOTHON

Tema 5.8 YpaBHeHue kacatenbHON K rpaduKy QyHKIUU

Ilpakmuueckoe 3anamue Ne 14
Tema 5.9 @uznueckuil cMbIC IEPBOI U BTOPOI MPOU3BOIHOMN

NININN

Tema 5.10 MoHOTOHHOCTB (DYHKITMH. TOYKH IKCTPEMYMBI

Tema 5.11 MccnenoBanue GyHKIMI 1 TOCTpoeHUE rpaUKOB

Tema 5.12 I'paduxn npoOHO-THHERHBIX QyHKIIHIA

Ilpakmuueckoe 3anamue Ne 15
Tema 5.13 HanbombIiee 1 HaUMEHbIIIEe 3HAYCHUST PYHKITHH

NN NN

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

IIpogpeccuonanvro opuenmuposanroe cooepicanue

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

Ilpakmuueckoe 3anamue Ne 17
Tema 5.16 HaxoxaeHue onTUMaIbHOTO PE3ysIbTaTa B 3a/1adaxX TEXHOJOTHYECKOTo mpoduiis

Paszngen 6

MHOrorpaHHUKH U TeJIa BpalleHusi

Tema 6.1 Bepmunel, pedpa, rpaHi MHOTOTpaHHUKA

Tema 6.2 [Ipusma, ee cocrapiisitomue, ceueHue. [Ipsmas u npaBuiibHask IPU3MBbI

Tema 6.3 [Napamnenenunen, kyo. Ceuenue kyOa, mapajieyienurneia

Tema 6.4 HI/IpaMI/II[a, €€ COCTAaBJIAOIIHUE, CCUCHUC. HpaBI/IHBHaH IupamMua. YceueHnHas InmupamMuaa

Ilpakmuueckoe 3anamue Ne 18
Tewma 6.5 bokoBas 1 oJHAst MTOBEPXHOCTH MPU3MBI, ITUPAMUJIbI

NININININ

Tema 6.6 Cummertpus B KyOe, mapajienenuree, npu3Me, mupamue

Tema 6.7 [IpaBuiibHbIE MHOTOTPAHHUKH, UX CBOMCTBA

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

Tema 6.9 Konyc, ero cocrasustoniue. CeueHue KoHyca

NININ|IN

20




Tema 6.10 Yceuennsiii konyc. CedeHre yCe4eHHOTO KOHyca

Ilpakmuueckoe 3anamue Ne 19 2
Tewma 6.11 Hlap u cdhepa, ux ceyeHus.
Tema 6.12 Ilonstre 06 o6peme Tena. OTHOIIEHNE 00HEMOB 1MOT00HBIX T 2
Tema 6.13 O6beMbl MHOTOrpaHHUKOB. OOBEMBI IWIMHPA U KOHYCA 2
Ilpakmuueckoe 3anamue Ne 20 2
Tema 6.14 Ilnomaau noBepxHOCTEH NUIMHIPA U KoHyca. O0beM 1mapa, iomanb chepsl
Tema 6.15 KonrponbHast pabota « MHOTOTpaHHUKH ¥ TEJIa BPALLICHUSD) 2
IIpogpeccuonanvro opuenmuposanroe cooepicanue
Ilpakmuueckoe 3anamue Ne 21 2
Tema 6.16 Ilnomanu noBepxHoCcTel KOMOMHUPOBAHHBIX T€OMETPUUYECKUX TEI
Ilpakmuueckoe 3anamue Ne 22 2
Tema 6.17 Pacuetr 00beMa BMECTUMOCTH BEILECTB
Ilpakmuueckoe 3anamue Ne 23 2
Tewma 6.18 Ilpumeps! cummeTpuii B podeccusix U CHeHaTIbHOCTIX TEXHOJIOTMYECKOT0 MPoQuIs

Paznen 7 IlepBooOpa3Hasi yHKUMHU, ee IPUMeEHEHHE 14
Tema 7.1 [lepBooOpasnas pynkiuu. [lpaBuna Haxox1eHUs TEPBOOOPA3HBIX 2
Ilpakmuueckoe 3anamue Ne 24 2
Tewma 7.2 Haxoxnenus nepBooOpasHbIx GyHKITUN
Tewma 7.3 I1nomans kpuBoauHeHo# Tpanenun. @opmyna Herotona — JleliOnua 2
Tema 7.4 HeonipeneneHHbIN U ONPEACICHHBIN HHTETPaIb 2
Ilpakmuueckoe 3anamue Ne 25 2
Tema 7.5 [lonsiTue 06 onpeneIeHHOM MHTErpasie KakK IUIONIad KPUBOJMHEHHON Tpareuu
Tema 7.6 KontposbHas pabota «IleppooOpasHas (yHKIUH, €€ TPUMECHEHUE) 2
IIpogpeccuonanvro opuenmuposanroe cooepicanue
Ilpakmuueckoe 3anamue Ne 26 2
Tema 7.7 [lpumenenust uHTerpaia B 3aj1a4ax nNpodecCHOHaIbHOM HAPABIEHHOCTH TEXHOJIOTUYECKOTO MPohuIs

Pa3nen 8 Crenenu u kopau. CteneHHast pyHKIus 12
Tema 8.1 Crenennas (yHKIHsI, €e CBONCTBA 2
Tewma 8.2 [IpeoOpa3zoBaHKe BhIpaKEHUH C KOPHIMH N-0 CTEIICHU. 2
Tewma 8.3 CBoiicTBa CTENEHH C PAIMOHAIBHBIM M IEMCTBUTEIBHBIM MTOKA3aTEISIMU 2
Tema 8.4 Pemienne nppalMoHaJIbHBIX ypaBHEHUN 2
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Ilpakmuueckoe 3anamue Ne 27
Tema 8.5 Pemienne nppanroHaJIbHbIX HEPABEHCTB

Tema 8.6 KontposibHas pabota «Crenenu u kopuu. CreneHHast QyHKIusD 2
Paznen 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 nokasarenpHbIX YpaBHEHHM
Tewma 9.4 [Ipocreiimume nmokasaTebHbIE HEPABEHCTBA 2
Tema 9.5 Pemenne nokasareabHbIX HEPAaBEHCTB 2
Ilpakmuueckoe 3anamue Ne 29 2
Tema 9.6 CructeMbl NOKa3aTeNbHBIX YPABHEHHM
Tema 9.7 KontponbHas pabota «IlokazarenbHast QyHKIHS» 2
Pa3nen 10 Jlorapugmel. Jlorapudpmuyeckasi GyHkuus 20
Tema 10.1 Jlorapudm uncna. JlecsTuuHbIi 1 HaTypaJIbHBIN JJOrapu(pMBbIl, YUCIIO € 2
Tewma 10.2 CpoiictBa sorapudmoB. Onepanust sorapudmMupoBaHust 2
Tema 10.3 Ob6paTHas Gpynkuus, ee rpadpuk. CUMMETPHUS OTHOCUTEIBLHO MPSIMON y=X 2
Tema 10.4 Jlorapudmudeckas GyHKIMsI, €€ CBOMCTBA 2
Tema 10.5 Knaccudukarus norapuMuuecKux ypaBHCHHUI 2
Ilpakmuueckoe 3anamue Ne 30 2
Tema 10.6 Pemmenue orapuMudecKkux ypaBHEHUN
Tema 10.7 Jlorapudmudeckue HepaBeHCTBA 2
Ilpakmuueckoe 3anamue Ne 31 2
Tema 10.8 Cucremsl jorapuMuUIeCKuX ypaBHEHUM
Tema 10.9 Kontpoawsnas pabora «JIorapudmsl. Jlorapubmuueckas GyHKITUS 2
IIpogpeccuonanvro opuenmuposanroe cooepicanue
Ilpakmuueckoe 3anamue Ne 32 2
Tema 10.10 Jlorapudmuueckas cnupaib B apXUTEKType U CTPOUTEIHCTBE
Pa3nen 11 DJieMeHThbl KOMOMHATOPHKH, CTATUCTHKH ¥ TEOPUHU BEPOSITHOCTEN 14
Tema 11.1 OcHOBHBIE TOHATHS KOMOMHATOPUKH 2
Tema 11.2 CoObITHE, BEpOSITHOCTH COOBITHS 2
Tema 11.3 CnoxeHue 1 yMHOKEHHE BEPOSTHOCTEN 2
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Tema 11.4 JluckperHas ciiyyaiiHasi BEJIMUMHA, 3aKOH €€ paclpeaeacHus

Tema 11.5 KontponbHas pabota «neMeHThl KOMOMHATOPUKHU, CTATUCTUKU M TEOPUH BEPOSTHOCTEI» 2
IIpogheccuonanvrno opuenmuposannoe cooeparcanue
Ilpakmuueckoe 3anamue Ne 33 2
Tema 11.6 BeposTHOCTH B 33ja4aX TEXHOJIOTHIECKOTO MPODHUIIS
Ilpakmuueckoe 3anamue Ne 34 2
Tema 11.7 IlpeacraBienue naHHBIX. 3aJa90 MAaTEMAaTUYECKON CTATUCTUKH TEXHOJIOTHUECKOTO PO QU

Pa3nen 12 YpaBHeHUs] 1 HEPABEHCTBA 16
Tema 12.1 PaBHOCHJIBHOCTH YpaBHEHUIN U HEPABEHCTB 2
Ilpakmuueckoe 3anamue Ne 35 2
Tema 12.2 O01uiue MeTopl pelieHusl ypaBHEHHUH
Tema 12.3 I'padmuecknii MeTos1 pellieHUs] ypaBHEHHM 2
Tema 12.4 YpaBHEHUSI 1 HEPABEHCTBA C MOIYJIEM 2
Tema 12.5 YpaBHeHUs: 1 HEPABEHCTBA C NApaMETPaMHU 2
Ilpakmuueckoe 3anamue Ne 36 2
Tema 12.6 Cuctembl ypaBHEHUI 1 HEPABEHCTB, peliaeMble rpaduuecku
Tema 12.7 KonTponrsHast paboTa «YpaBHEHHS U HEPABEHCTBA» 2
IIpogpeccuonanvro opuenmuposanroe cooepicanue
Ilpakmuueckoe 3anamue Ne 37 2
Tema 12.8 HaxoxaeHne HEM3BECTHOM BEJIMYUHBI B 33]]a4aX TEXHOJOTHYECKOTO MpohuIs
IIpome:kyTOoUHAs aTTecTanMsl (IK3aMEH) 6
Hroro 234
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TemaTH4ecKoe NJIAHUPOBAHHE YUeOHOH THCHUIIMHBI 110 ipodeccuu(-am): 21.01.10 Pemoumuuk 20prnozo 060opyodosanus

HaumenoBaHue HaunmenoBanue TeMbl 1 (GOPMBI OpraHu3aluy yIeOHOU NeSATeTbHOCTH O0bem
pazjiena 4acoB
Pazjnen 1 IToBTOpEeHHE Kypca MAaTEeMaTHKH OCHOBHO IIKOJIbI 12
Tewma 1.1 lenu u 3a1aun MaTeMaTHUKU IPU OCBOEHUU CHELIMAIIBHOCTU 2
Tema 1.2 Uncna u BerunciaeHus. BeipaskeHust v MX mpeoOpa3oBaHus 2
Tema 1.3 YpaBuenus u HepaBeHCTBa. CHCTEMBI YpaBHEHHH 2
Tema 1.4 BXoJHOM KOHTPOJIbL 2
IIpogpeccuonanvro opuenmuposanroe cooepicanue
Ilpakmuueckoe 3anamue Ne 1 2
Tema 1.5 [IpakTko-opreHTHPOBaHHbIE 33a4U TEXHOJOTUYECKOT0 MPOPuIIs
Ilpakmuueckoe 3anamue Ne 2 2
Tema 1.6 [TporieHTHI B TpoeCCHOHAIBHBIX 3a7a4ax TEXHOJIOTHIECKOTO MPOQHUITS

Paznen 2 IIpsiMble U NIIOCKOCTH B IPOCTPAHCTBE 16
Tema 2.1 OcHOBHBIEC TOHATHS CTEPEOMETPHH. PacronoskeHue MpsiMbIX U TIOCKOCTEH 2
Tema 2.2 [TapamienbHOCTh IPSIMOI U TUIOCKOCTH. YTOJI MEKIY NMPSIMON U TUIOCKOCTHIO 2
Ilpaxkmuueckoe 3anamue Ne 3 2
Tewma 2.3 [NapamnensHOCTh TUIOCKOCTEH. [TapamiensHOE MPOEKTUPOBAHNE
Tema 2.4 IlepneHaUKyIIPHOCTD MPSMBIX, TPSIMOH M TUIOCKOCTH 2
Tewma 2.5 [lepneHauKyaIspHOCTS TIIOCKOCTEH. [leprieHauKkysip 1 HaKJIOHHAS 2
Ilpaxmuueckoe 3anamue Ne 4 2
Tema 2.6 Teopema o0 Tpex NepHeHIUKYIIpax
Tewma 2.7 KontposbHas padota «IIpsiMbie ¥ IIIOCKOCTH B IPOCTPAHCTBE 2
IIpogpeccuonanvro opuenmuposanroe cooepicanue
Ilpakmuueckoe 3anamue Ne 5 2
Tema 2.8 [Ipsimble U TJIOCKOCTH B apXUTEKTYPE M CTPOUTEIHCTBE

Pazjgen 3 KoopanHatbl 1 BeKTOPbI B IPOCTPAHCTBE 12
Tema 3.1 JlekapTOBBI KOOPAMHATHI B MPOCTPAHCTBE. PaccTosiHue MEX Ty IBYMsI TOUKaMU 2
Tema 3.2 BexkTopsl B TpOCTPAHCTBE 2
Tema 3.3 Yron mexay Bekropamu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB 2
Ipakmuueckoe 3anamue 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
Ilpaxkmuueckoe 3anamue Ne 7 2
Tema 3.6 BekTopHOE TPOCTPAHCTBO B MPOECCHOHAIBHBIX 3a/1a4ax

Pa3nen 4 OcHoBbl TpuroHomMerpuu. Tpuronomerpuyeckue GyHKUMHU 30
Tema 4.1 Tpuronomerpuyeckre GYHKIMY TPOU3BOJIBHOTO YIia, yncia. Paguannas u rpagycHas Mepa yria 2
Ilpakmuueckoe 3auamue Ne 8 2
Tema 4.2 OcHOBHBIE TPUTOHOMETPUYECKUE TOXKAESCTBA.
Tewma 4.3 @opmysbl pUBEACHUS 2
Tema 4.4 Cunyc, KOCHUHYC, TAHT€HC CYMMBI U pa3HOCTH JIBYX YIJIOB 2
Ilpakmuueckoe 3anamue Ne 9 2
Tema 4.5 Cunyc 1 KOCHHYC IBOMHOTO yria. @opMyJibl TOJOBUHHOTO YIJla
Tema 4.6 @ynkuuu, ux cporictBa. CrnocoObl 3aJaHus GYHKIMHA 2
Tema 4.7 Tpuronomerpuueckue QyHKIMH, UX CBOWCTBA U rpaduKu 2
Ilpakmuueckoe 3anamue Ne 10 2
Tewma 4.8 [Ipeo6pa3oBanne rpaduKoB TPUTOHOMETPUYECKUX (PYyHKIMN
Tema 4.9 OGparHbIe TpUTOHOMETPHYECKHE (HYHKITUN 2
Tewma 4.10 Ipocreiinmme TPUTOHOMETPUUECKHUE YPABHEHUS 2
Tema 4.11 I1pocreiimme TPUrOHOMETPUUECKHE HEPABCHCTBA 2
Tema 4.12 CriocoObI penieHrss TPUTOHOMETPUYECKUX YpaBHEHUH 2
Ilpaxkmuueckoe 3anamue Ne 11 2
Tema 4.13 CucteMbl TPUTOHOMETPUUYECKUX YPABHCHHUI
Tema 4.14 KontpoapsHas padota «OCHOBBI TPUTOHOMETPHH. TpUTOHOMETpUUECKHE (PYHKITUNY 2
IIpogheccuonanvrno opuenmuposannoe cooeporcanue
Ilpakmuueckoe 3anamue Ne 12 2
Tema 4.15 Onucanue Npou3BOICTBEHHBIX MPOLIECCOB ¢ HOMOILIBLIO IpapUKOB HyHKLUH

Paznea 5 IIpounsBoanas GyHKIMH, ee TPUMEHEHUE 32
Tema 5.1 Ilonstue o npezaese nocieAoBaTeNbHOCTH. [JJIMHA OKPY>KHOCTH U IJIOIIA(b Kpyra Kak Ipeiesbl 2
1I0CJIeI0BATEIbHOCTEH
Tema 5.2 Tlonstue npousBoHoi. [IponsBoaHble GyHKIUI 2
Tema 5.3 [Ipou3BoiHBIE CyMMBI, Pa3HOCTH 2
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Tewma 5.4 [IpousBoiHbIE TPOU3BEACHHUS, YACTHOTO

Ilpakmuueckoe 3anamue Ne 13
Tema 5.5 IIponsBoanbie TpuronoMmerpudeckux GyHkiuii. [IponsBonnas cnoxxHou GyHKIHH

N

Tema 5.6 [lonsiTre o HenpepbIBHOCTH (PyHKIIMU. MeTo MHTEpBaJIOB

Tewma 5.7 'eoMeTprUYECKHN CMBICI IPOU3BOTHON

Tema 5.8 YpaBHeHue kacaTrenbHON K rpaduKy QyHKIUU

Ilpakmuueckoe 3anamue Ne 14
Tema 5.9 @uznueckuil cMbIci IEPBOI U BTOPOI MPOU3BOIHOMN

NININN

Tema 5.10 MoHOTOHHOCTB (DYHKITMH. TOYKH IKCTPEMYMBI

Tema 5.11 HccnenoBanue QyHKIMI 1 mOCTpoeHNE rpaUKOB

Tema 5.12 I'paduxn 1poOHO-THHEHHBIX QyHKIHIA

Ilpakmuueckoe 3anamue Ne 15
Tema 5.13 HanbomnbIiee n HaUMEHbIIIee 3HAYCHUST PYHKITHH

NN NN

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

IIpogpeccuonanvro opuenmuposanroe cooepicanue

Ilpakmuueckoe 3anamue Ne 16
Tewma 5.15 ®usznueckuii cMbICI TPOU3BOAHOMN B MPO(eccHoHANBHBIX 3a/jauaX TEXHOJIOTHYECKOTO TPOouIIs

Ilpakmuueckoe 3anamue Ne 17
Tema 5.16 HaxoxaeHue ONTUMAIBHOTO PE3yNIbTaTa B 33/1a4aX TEXHOJIOTHUECKOTO PO duIIs

Pasnen 6

MHOrorpaHHUKH U TeJIa BpallleHusi

Tema 6.1 Bepmunsl, pebpa, rpaHi MHOTOTpAaHHUKA

Tema 6.2 [Ipusma, ee coctapistoniye, ceuenue. [Ipsimas u npaBuiibHasi IPU3MBbI

Tewma 6.3 [Napamnenenunen, ky6. Ceuenue kyOa, mapajuiesienurneia

Tema 6.4 [lupamupa, ee cocraBiswonue, ceueHue. [IpapmibHas nupamuaa. Y cedyeHHas nupaMuia

Ilpaxmuueckoe 3anamue Ne 18
Tema 6.5 bokoBas 1 oJHas MOBEPXHOCTH MPU3MBI, TUPAMUJIbI

NININININ

Tema 6.6 Cummertpus B KyOe, napajienenumnee, npu3Me, nupamue

Tema 6.7 [IpaBuiibHbIE MHOTOTPAHHUKH, UX CBOMCTBA

Tema 6.8 Hunuuap, ero coctapistomue. CeuyeHre MUInHIpPa

Tema 6.9 Konyec, ero cocrasustomue. CeueHue KoHyca

Tema 6.10 Yceuennslii KoHyc. CedeHNEe yCeYEHHOTO KOHYyca

Ilpakmuueckoe 3auamue Ne 19

NINININININ
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Tema 6.11 Hlap u cdhepa, ux ceyeHus.

Tema 6.12 Ilonsitre 06 o0bpeMe Tena. OTHOIIEHHE 00bEMOB 10I00HBIX T 2
Tema 6.13 O6bembl MHOTOTpaHHUKOB. OObEMBI HWIMHAPA U KOHYCA 2
Ilpakmuueckoe 3anamue Ne 20 2
Tema 6.14 Ilnomaay noBepxHOCTEH NUIMHIPA U KoHyca. O0beM 1mapa, iomanb chepsl
Tema 6.15 KonrposipHas paboTta « MHOTOIrpaHHUKH U TeJla BpalllEHUS» 2
IIpogheccuonanvro opuenmuposarnnoe cooeparcanue
Ilpakmuueckoe 3anamue Ne 21 2
Tema 6.16 Ilnomaau noBepxHOCTEN KOMOMHUPOBAHHBIX T€OMETPUUYECKUX TEJ
Ilpakmuueckoe 3auamue Ne 22 2
Tema 6.17 Pacuetr 00beMa BMECTUMOCTH BEIIECTB
Ilpakmuueckoe 3anamue Ne 23 2
Tema 6.18 Ilpumepsl cummeTpuii B Ipodeccusix U CHeHaTIbHOCTSIX TEXHOJOTHYECKOT0 MpoQuIs

Paznen 7 IlepBooOpa3Hasi yHKIMHU, ee IPUMEHEHHE 14
Tema 7.1 [lepBooOpasnas pynkiuu. [lpaBuna Haxox1eHUS TEPBOOOPA3HBIX 2
Ilpakmuueckoe 3anamue Ne 24 2
Tema 7.2 HaxoxaeHus nepBooOpazHbIX QyHKIIUN
Tewma 7.3 [1nomanes kpuBoauHehHo# Tpanenun. @opmyna Herotona — JleliOnua 2
Tema 7.4 HeonpeneneHHbIN U ONPEACICHHBIN HHTETPaIbl 2
Ilpakmuueckoe 3anamue Ne 25 2
Tema 7.5 [MonsiTue 00 ompeneICHHOM MHTETpasie Kak IO i KPUBOJUHEHHON Tparenuu
Tema 7.6 KontponbHas pabota «IlepBoobpasznas GyHKIHH, €€ MPUMEHEHHE) 2
IIpogpeccuonanvro opuenmuposanroe cooepicanue
Ilpakmuueckoe 3anamue Ne 26 2
Tema 7.7 [lpumenenus nnTerpaia B 3ajjauax nNpodeccHoOHaIbHOM HAPABIEHHOCTH TEXHOJIOTUYECKOTO MPOhIs

Paszgen 8 Crenenn u kopuu. CreneHHas GpyHKIus 12
Tema 8.1 Crenennas (yHKIMs, €€ CBONCTBA 2
Tewma 8.2 [IpeoOpa3zoBaHue BhIpaKEHUI C KOPHIMH N-0i CTEIICHU. 2
Tema 8.3 CBoiicTBa CTENEHU C PAIMOHAIBHBIM U ACHUCTBUTEILHBIM NOKA3aTEIIMHU 2
Tewma 8.4 Pemienne nppaliioHaIbHbIX YPaBHEHUI 2
Ilpakmuueckoe 3anamue Ne 27 2

Tema 8.5 Pemenne nppalnoHaJIbHBIX HEPABEHCTB
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Tema 8.6 KontpossHast pabota «Crenenu u kopuu. CreneHHas QyHKIND) 2
Paznen 9 IokazarenbHasi QyHKUMSA 14
Tema 9.1 Iloka3aTenbHast pyHKIHMSA, €€ CBOICTBA 2
Tema 9.2 Knaccudukanust nokasarenbHbIX ypaBHEHUH 2
Ilpakmuueckoe 3anamue Ne 28 2
Tewma 9.3 Pemenne nokasareabHbIX YpaBHEHHM
Tema 9.4 [Ipocreiimue nokasaTeabHbIe HEPABEHCTBA 2
Tema 9.5 Pemenne nokasareabHbIX HEPAaBEHCTB 2
Ilpakmuueckoe 3anamue Ne 29 2
Tema 9.6 CructeMbl NOKa3aTeNbHBIX YpaBHEHUIN
Tema 9.7 KontposbHas pabota «IlokazatenbHass QyHKITUS» 2
Pa3nen 10 Jlorapugmel. Jlorapudpmuueckas GpyHkuus 20
Tema 10.1 Jlorapudm uncna. JlecsaTuuHblil 1 HaTypaJIbHBIHN JJOrapr(pMBbl, YUCIIO € 2
Tema 10.2 CpoiictBa sorapudmoB. Onepanust JorapuGMUpoBaHUs 2
Tema 10.3 Ob6patnast pyHkius, ee rpapuk. CUMMETpHsSI OTHOCUTEIBHO MPSIMON y=X 2
Tema 10.4 Jlorapudmuueckasi yHKIHS, €€ CBOMCTBA 2
Tema 10.5 Knaccudukarus norapudMudecKux ypaBHEHHI 2
Ilpaxkmuueckoe 3anamue Ne 30 2
Tema 10.6 Permenne norapuMudeckux ypaBHEHUN
Tema 10.7 Jlorapudmudeckue HepaBeHCTBA 2
Ilpakmuueckoe 3anamue Ne 31 2
Tema 10.8 Cucremsl jorapuMUIECKUX ypaBHEHU M
Tema 10.9 KonTpoawsHas pabota «JIlorapudmsl. Jlorapudmuueckas GyHKITUSY 2
IIpogpeccuonanvro opuenmuposanroe cooepicanue
Ilpakmuueckoe 3anamue Ne 32 2
Tema 10.10 Jlorapudmuueckas cnupaib B apXUTEKTYPE U CTPOUTEIHCTBE
Pa3nen 11 DJieMeHThl KOMOMHATOPHKH, CTATUCTHKH M TEOPHHU BEPOSITHOCTEN 14
Tema 11.1 OcHOBHBIE IOHSATUS KOMOUHATOPUKH 2
Tewma 11.2 CoObITHE, BEpPOITHOCTH COOBITHS 2
Tema 11.3 CnoxeHue 1 yMHOXKEHHE BEPOSITHOCTEN 2
Tema 11.4 JluckpeTHas ciydaiiHasi BeJIMYMHA, 3aKOH €€ pacrpeieleHus 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 BeposTHOCTB B 337ja4aX TEXHOJIOTHYECKOTO MPOGUIIS
Ilpakmuueckoe 3anamue Ne 34 2
Tema 11.7 IlpeacraBienue naHHBIX. 33Ja91 MATEMAaTUYECKON CTATUCTUKH TEXHOJIOTHUECKOTO PO QHIIS

Pa3nen 12 YpaBHeHUs] 1 HEPABEHCTBA 16
Tema 12.1 PaBHOCHIIBHOCTH ypaBHEHUIN U HEPABEHCTB 2
Ilpakmuueckoe 3anamue Ne 35 2
Tema 12.2 O01ue MetToapl pelieHus] ypaBHEHUH
Tema 12.3 I'paduuecknii MeTos1 pelieH!s] ypaBHEHHUH 2
Tema 12.4 YpaBHeHUs! U HEPABEHCTBA C MOJIyJIEM 2
Tema 12.5 YpaBHeHUs U HEpaBEHCTBA C MapaMeTpaMu 2
Ilpakmuueckoe 3anamue Ne 36 2
Tema 12.6 Cuctembl ypaBHEHHI 1 HEPABEHCTB, pellaeMble rpaduyuecku
Tema 12.7 KonTtpoabsHast paboTa «YpaBHEHHs 1 HEPABCHCTBA 2
IIpogpeccuonanvro opuenmuposanroe cooepicanue
Ilpaxkmuueckoe 3anamue Ne 37 2
Tema 12.8 HaxoxaeHue HEM3BECTHON BEJIMYMHBI B 337]a9aX TEXHOJOTHYECKOTO MPOohUIs
IIpomeskyTouHas arrectauus (IK3aMeH) 6
Hroro 234
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5. JJACT UBSMEHEHUWH U JONTOJTHEHUI

5.1.  JlomonHeHus W W3MEHEHHs K pabouell mporpamme Ha y4eOHBII roJ 1o
JUCLMILINHE
B pabouyro mporpaMmy BHECEHBI CIIEIYIOIINE TOTIOTHEHUS/M3MEHEHUS:

JlononHeHus U U3MeHEeHus B paboueil mporpamme o0Ccyx1eHbl Ha 3aceaHnud MK

« » 20 r. (mpoTokoy No ).

[Ipencenarens MK (®UO)

5.2.  JlomonHeHuss W W3MEHEHHWs K pabouell mporpamme Ha y4eOHbII ToJ 1O
JTUCLUIUINHE

B paGouyro mporpaMMy BHECEHBI CJICTYIOINTUE AOTIOTHEHUS/ N3MEHEHUS:

JlonosiHeHUs U U3MEHEHUs B paboueii mporpamme oOcyx1eHbl Ha 3acenannu MK

« » 20 r. (mpotokos Ne ).
[Ipeacenarens MK (®UO)
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