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1. IOACHUTEJIBHASA 3AIIMCKA

[Iporpamma npenHa3zHaueHa JJIsl U3y4eHUs JUCUUIUIMHBI Mamemamuka B paMKax
peannzanuu 00pa3oBaTENbHOM MPOrpaMMbl CpelHEro oOuiero odpazoBaHus B IMpezenax
OCBOGHHUSI OCHOBHOU TpodeccroHanbHOW oOpazoBarenpHOU mporpammbl CIIO Ha 06aze
OCHOBHOTO 00mIero o0pa3oBaHUs TMPU MOJATOTOBKE KBAIU(PUIMPOBAHHBIX PabOYUX
(cmyxammx) ¥ CIIeIHaTNCTOB CPETHET0 3BEHA.

Pabouas nporpamma y4eOHOM TUCHUIUIMHBI pa3padoTaHa Ha OCHOBE:

— [Tpuka3a MunucrepctBa oOpazoBanust u Hayku P® «OO0 yrBepkaeHHH
(benepambHOrO TOCYIapCTBEHHOTO 00pPa30BaTENBHOIO CTAaHAAPTa CPEOHEro OOIIero
obpazoBanus» oT 17 mast 2012 r. N 413 (c usmenenusimu Ha 12 aBrycra 2022 rona);

— @enepanpHOil 00pa30BaTENbHON MPOTPAMMBI CpPEIHEro o0Iero oOpa3oBaHHS,

YTBEPXKACHHON npukazoM MuHucrepcrBa npocsemieHus P® ot 18.05.2023 Ne

371.

PaGouass mporpamMmma y4eOHON IHUCHMIUIMHBI MCIOJB3YETCS B OOYYEHHH IO
CHENHATLHOCTSIM/ IPOPECCUIM ecrmecmeeHHOHAYYH020 TIPODUIISL.

Pabouas mporpamMmma BOCIIMTaHHS pEATM3YETCsl MHTETPHUPOBAHO Yepe3 COJCpKAHUE
y4eOHOW AUCHMILIMHBI, TUIAHUPYEMBbIE pPE3yabTaThl paboueil mporpamMmbl BOCIHTAHUS
HAXOJAT OTPAKEHHUE B BOCITUTATEIBHBIX EIAX KAKIOTO Y4eOHOTO 3aHATHS.

2.[JIAHUPYEMBIE PE3VJBLTATHI  OCBOEHHUSI  VUYEBHOIl
JUCUMIIIUHDL

B pesynbrare n3ydeHHs MaTEMaTHKU Ha YPOBHE CpelIHEro oOIiero oopa3oBaHUs Y
oOyyarorerocst 0yyT c()OpMHPOBAHBI CIECTYIONIUE IUYHOCHIHbIE PE3VIbMAMbl:
1) rpax1aHCKOro BOCIIUTAHUS:

— c()OPMHUPOBAHHOCTD TPAXKIAHCKOW MO3MIMU OOYYAIOIIETOCs KaK AaKTHBHOTO M
OTBETCTBEHHOTO 4JIEHA POCCUICKOro oOOIiecTBa, MPEACTAaBIEHUE O MaTeMaTUYECKUX
OCHOBaxX (YHKIIMOHUPOBAHUS PAa3IMYHBIX CTPYKTYp, SBIEHUH, MPOIENyp TpakIaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCUCTBOBATh C COIMAIHHBIMH
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIMSAMHU U HA3HAUCHUEM;

2) MaTPUOTUIECKOTO BOCTIUTAHHUS

— chopMHpPOBAaHHOCTh POCCHIMCKONM TPaKIAHCKONH HISHTHYHOCTH, YBAXKEHHUS K
NPONIJIOMY ¥ HACTOSIIIEMY POCCHMCKOH MaTeMaTWKH, I[IEHHOCTHOE OTHOIICHHE K
JOCTUKEHHUSIM POCCUICKMX MaTeMaTUKOB M POCCHICKOW MaTeMaTH4eCKOW IIKOJbI,
WCIIOJIb30BAHNE ITHX JOCTI)KCHUN B APYTUX HAYKAX, TEXHOJOTHAIX, chepax IKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:

— OCO3HaHME JYyXOBHBIX II€HHOCTEH pPOCCUICKOro Hapoaa, c(HOpMHUPOBAHHOCTh
HPAaBCTBEHHOTO CO3HAHMs, OJTUYECKOTO TIIOBEIEHUS, CBA3aHHOTO C MPAKTHYECKUM
MPUMEHEHHUEM JIOCTIKEHUN HAYKU M JESITeNbHOCThIO YUEHOTO, OCO3HAHME JIMYHOTO BKIIaJa
B [IOCTPOECHHE YCTONYMBOIO OYyIIETO;

4) 3CTETUYECKOr0 BOCTIUTAHUS:

— OCTETHYECKOE OTHOIICHHE K MHpPY, BKIIOYas OCTETHKY MaTeMaTHYSCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PpEHIeHHH, pacCyKIEHHH, BOCIPUUMYHBOCTH K
MaTeMaTHYeCKUM acleKTaM Pa3InYHbIX BUIOB UCKYCCTBA;

5) pu3nueckoro BOCIIUTAHMUS:

— chopMHpPOBAaHHOCTH, yMEHHsSI TPUMEHSATh MaTeMAaTUYECKHWE 3HAaHUS B HHTEpecax
3JI0pOBOTO M 0e3011acHOro 00pa3a >KU3HU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 37I0POBBIO
(3m0poBOe TNHTaHWE, COATAHCHUPOBAHHBIA PEXHUM 3aHATHA W OTAbIXa, peryJspHas
¢du3nueckas aKTUBHOCTDH), (PU3MYECKOE COBEPIICHCTBOBAHUE MPH 3aHATUAX CIOPTHBHO-
037I0POBUTEIBHON JESITENbHOCTHIO;

6) TPyZIOBOTO BOCIIUTAHMUS:



— FOTOBHOCTh K TPYAYy, OCO3HaHUE IIEHHOCTH TPYAOIIOOWS, MHTEPEC K Pa3IMUYHBIM
chepam TPOPECCHOHAIBHOM  NIEATEBHOCTH, CBS3aHHBIM C MaTeMaTUKOW © e
MPWIOKCHUSMHA, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oynymed mnpodeccun u
peann30BbIBaTh COOCTBEHHBIEC JKM3HEHHBIC TIUIAHBI, TOTOBHOCTH M CIIOCOOHOCTh K
MaTeMaTHYeCKOMYy OOpa30BaHHMI0O U CaMOOOpPA30BAaHUIO HA MPOTSIKCHHH BCEH IKU3HH,
TOTOBHOCTh K AaKTHBHOMY Y4YacTHIO B PEHICHUH IMPAKTHYECKUX 3aJad MaTeMaTHYeCKOU
HaIpPaBJICHHOCTH;

7) PKOJIOrMYECKOT'0 BOCITUTAHHS

— c(hopMHPOBAaHHOCTH JKOJIOTHYECKOH KYIbTYPHI, TIOHUMAHHUE BIIUSHUS COIUATBHO-
SKOHOMHYECKUX TIPOIIECCOB HAa COCTOSHUE MPHUPOJHON U COLMAIBHOU CPE/Ibl, OCO3HAHUE
I00ANBHOTO  XapaKTepa JKOJIOTHYECKHUX MpoOJeM, OpUEHTalMs Ha I[PUMCHCHHE
MaTEeMAaTHYeCKUX 3HAHWHM JUIS pelmieHUs 3a1ad B O0JIaCTH OKPYKAIOIMIEH Cpejbl,
IJIJAHUPOBAaHUE TIOCTYIKOB M OIIEHKM HMX BO3MOJKHBIX ITOCJCACTBUH I OKPYKAIOIICH
Cpe/Ibl;

8) LEHHOCTU HAyYHOTO O3HAHUS:

— c(hopMHEpPOBAaHHOCTE MHPOBO33PCHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH W OOIIECTBCHHON NPAKTHUKH, MOHMMAHWE MaTEMaTHYeCKOW HAyKH Kak
chepnl YEIOBEUECKOM IEeATEILHOCTH, ATAlloB €€ pPa3sBUTHUA W 3HAYUMOCTH JJISi Pa3BUTHUS
[MBUJIN3AI[MU, OBJIQJICHUE S3BIKOM MATeMAaTHKH W MaTEeMAaTHYECKOH KyJIbTypOl Kak
CPEICTBOM IO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBISTH MPOEKTHYIO M MCCIIEA0BATEIbCKYIO
NEeSATeIbHOCTh HHIUBUYaTIbHO U B TPYIIIIC.

B pesynbrare n3ydeHUs MaTEeMaTHKU Ha YPOBHE CpeIHEro oOIiero oopa3oBaHUs Y
oOygatomerocsi OyayT chHOpPMHPOBAHBI HO3HABAMENbHbIE VHUBEPCAIbHbIE — VieOHble
oeticmeus, KOMMYHUKAMUBHble VHUBEpCAlbHble YueOHvle Oelucmeus, pecyisimueHbvle
VHUBEPCAIbHbIE YUeOHble 0elticmBUsl, COBMEeCMHAs 0esImelbHOCMb.

Y obyuaromerocs OyayT cGhOpMUPOBAHBI CIEIYIOIIUE 0OA308ble  N02UYEeCcKUe
oelicmausl KaK 4acms NO3HABAMENbHBIX YHUBEPCATIbHLIX YUeOHbIX OeUCmBUIL:

— BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTEeMaTHYEeCKHX
OOBEKTOB, TMOHSATUH, OTHOLIEHUN MEXIy MOHIATUIMH, (HOPMYITHpPOBATH OIpeaeTICHH
MOHATHIA, YCTAHABIIMBATH CYIICCTBEHHBIM TMPU3HAK KiIacCU(DUKAIMKM, OCHOBAHHS JUIS
00001IIeHNS ¥ CpaBHEHUS, KPUTEPUH MPOBOUMOTO aHAIH3a;

— BOCIIPHHHUMATH, (OPMYITUPOBATH U MPEOOPA30BHIBATH CYKICHHS: YTBEPIUTCIbHBIC
¥ OTPUIIATENbHBIC, SIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

— BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TMPOTUBOPEUHUS B
(dakTax, TaHHBIX, HAOMIOJEHUSX U YTBEPKICHUSIX, MpearaTh KpUTEPUH IS BBISBICHHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

— JIeNaTh BBIBOJBI C UCTIOJIH30BAaHHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U WHAYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHH 110 aHAJIOTHH;

— MPOBOJUTH CAMOCTOSTEIBHO JOKA3aTeIbCTBA MAaTEMATUYCCKUX  YTBEPIKICHHMA
(mpsiMble W OT MPOTHUBHOTO), BBICTpAaMBATh AapPTYMEHTAIMIO, MPUBOIUTH MPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBI;

— BBIOMpATh CMOco0 pemieHus y4eOHOU 3amaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh Hambosee MOAXOASIIUN C y4ETOM CaMOCTOSTEIHHO BBIACIEHHBIX
KpUTEPHEB).

VY olyuaromierocst OyayT copMUpPOBaHBI CIEAYIOUINE OA308ble UCCIE008AMENbCKUE
Oelicmeust Kak 4acmov NO3HABAMENbHBIX YHUBEPCANbHBIX YUEOHBIX OelCMBUIL:

— HCIIOJIB30BAaTh ~ BOMPOCHI KAaK  HWCCIENOBATENLCKUM HHCTPYMEHT  IO3HaHUS,
(dbopMynupoBaTh BONPOCHL, (UKCHUPYIOIIUE MPOTUBOpEUHE, MpoOIeMy, YCTaHABIMBATH
HMCKOMOE U JaHHOE, (OPMHUPOBATH THITOTE3Y, apTyMEHTHPOBATH CBOIO TTO3UIUI0, MHCHHCE,



— MPOBOJIUTh CaMOCTOSATENBHO CIIAHUPOBAHHBIA 3KCIIEPHUMEHT, HCCIICIOBAaHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOT0 00bEKTa, SBJICHUS, IPOIIECCa, BHISBICHHUIO
3aBHCUMOCTEH MEXly 00BEKTaMH, SIBICHUSMH, IPOIIECCAMHU;

— CaMOCTOATENILHO  (hOpMYJIMpOBaTh OOOOIIEHUST W BBIBOABI IO PE3yJbTaTam
MPOBEJIEHHOTO HAOJIOJCHUS, WCCIICAOBAaHUS, OIICHUBATh JOCTOBEPHOCTh IOJYYEHHBIX
PE3yJIbTaTOB, BHIBOJOB U 0000IIECHUH;

— MPOTHO3UPOBATh  BO3MOXKHOE  pPa3BUTHE TIpOILECca, a TAaKKe BBIABUIaTh
MIPE/ITIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

VY oOyuaromerocs OyayT cOpMHUpPOBaHBI yMeHus pabomams ¢ uHgopmayuell Kax
4ACMb NO3HABAMENLHBIX YHUBEPCAILHBIX YUeOHbIX OeliCEUIL:

— BBIBIIATH JAeunuThl nHGOpPMAIIMH, JAHHBIX, HEOOXOAMMBIX ISl OTBETA HA BOMPOC
W JI7Is peIlieHHs 3a/1a9H;

— BbIOMpaTh HMH(OPMAIMIO M3 HWCTOYHMKOB pA3JIMYHBIX THUIIOB, aHAIM3HPOBATH,
CHCTEMATH3MpPOBAaTh M HMHTEPIPETUPOBATh WHPOPMALUIO pa3IMYHBIX BHUIOB U (opm
MIPECTABIICHHS;

— CTPYKTYpPHPOBaTh HWH(POPMAIIUIO, TPEJACTABIATh €€ B pPa3IMYHbIX (opmax,
WJLTIOCTPUPOBATH rPpauvecKu;

— OIICHWBATh HAAEKHOCTh MHPOPMALMU IO CAMOCTOSTENHFHO CPOPMYIUPOBAHHBIM
KPUTEPHSIM.

Y oOywaromerocss OyayT chopMHpOBaHBI ymeHuss O0OweHuss Kak —4acmb
KOMMYHUKAMUBHBIX YHUBEPCATbHBIX YHeOHbIX OetUCmEUIL:

— BOCIIPHHHMATh U (HOPMYJIMPOBATH CYKIECHUS B COOTBETCTBUU C YCIOBHSMH H
[ESIMU  OOIIIEHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOKD TOYKY 3PCHHS B YCTHBIX U
MMUCHbMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS 10 XOJIY pEIICHUs 3aJaud, KOMMEHTHpPOBATh
IIOJIyYEHHBIN pe3ysbTarT;

— B Xxolle OOCYXJEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMOW TEMBbI,
MpoOJieMbl, pelraeMol 3aladyd, BBICKA3bIBATh MWJICH, HAIEJICHHbIE HAa TOUCK pEIICHHUS,
COIIOCTABJIATh CBOU CY)KJICHUS C CYXKJICHUSIMHU JIPYTHX YIaCTHUKOB JIHAJora, OOHApyKHBATh
pasnuyure U CXOJACTBO MO3UIINNA, B KOPPEKTHOU (hopMe (hopMynupoBaTh pa3HOTIACHs, CBOU
BO3PAKCHHS,

— MPEJACTaBIATh pe3yNbTaThl pEIICHHUS 3a7aud, OKCIEPUMEHTa, WCCIeI0BaHus,
MPOEKTa, CAMOCTOSITENIbHO BBEIOUPATh (hOpMAT BHICTYIUICHHS C YUETOM 3a]a4 MPE3CHTALlUU U
0COOEHHOCTEH ayAUTOPUH.

VY obyuaromerocst 0yayT chOPMHUPOBAHBI YMeHUs CAMOOP2AHU3AYUU KAK YACMb
PecYIAMUBHBIX YHUBEPCATLHBIX Y4eOHbIX OeliCEUlL:

— COCTAaBIIATH IUJIaH, AITOPUTM PEILIECHUS 3a7au, BEIOUPATh CIIOCO0 pelIeH s ¢ YUETOM
UMEIOIUXCS  PEeCypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(OPMAITHH.

VY oOygaromerocss OyayT cOpPMHpPOBAHBI YMeHUS CAMOKOHMPOIA KAK YAcmb
PecYNISIMUBHBIX YHUBEPCANbHBIX Y4eOHbIX 0etiCEUL:

— BIIAJCTh HAaBBHIKAMU TO3HABATENbHON pe(IeKCUM KaK OCO3HAHHWs COBEPIIAeMBIX
JNEHUCTBUM ¥  MBICIUTENBHBIX TMPOIECCOB, WX pPE3yabTaToOB, BIAAeTh crocobaMu
CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIlecca M pe3ysIbTaTa pelIeH!s] MaTeMaTHIeCKOr 3a/1a4H;

— MPEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH TpU pEHICHUH 3a/ayH,
BHOCUTH KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITETBCTB, JaHHBIX,
HaHJICHHBIX OIIMOOK, BRISBIICHHBIX TPYIHOCTEH;

— OIICHUBATh COOTBETCTBHE pE3yJbTaTa IENd U YCIOBUSM, OOBSACHATH MPHUUUHBI
JOCTHKCHHS VI HEJIOCTHIKCHUS Pe3y/IbTaTOB JCATCIIEHOCTH, HAXOJIUTh ONIUOKY, TaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

V obyuaromierocst OyayT chOpMUPOBAHBI YMEHUS COBMECHOU OesiMebHOCTU.!



— IOHUMAaTh U UCIOJIb30BATh MPEUMYILECTBA KOMAaHIHON U MHAUBHYalbHON PabOTHI
IIPU PEeLICHUH y4eOHBIX 3a/1ay, IPUHUMATh 11€JIb COBMECTHOM JEATEIbHOCTH, IIIAHUPOBATh
OpraHU3alMI0 COBMECTHOH paboThl, pacmpenensatb BHUIbl pPadOT, 1OTOBapUBATHCA,
00CyX/1aTh MPOLIECC U Pe3ysbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJIEH;

— y4acTBOBaTh B TpYNNOBBIX (opmax paboTel (0OCyxkaeHus, OOMEH MHEHHH,
«MO3TOBBIC IITYPMBI» U HMHBIE), BBIIOJIHATH CBOIO YacTh pabOTHl U KOOPAMHUPOBATH CBOU
JEeUCTBUS C APYIrMMH WIEHAaMM KOMAaHJbl, OLEHMBAaTh KadeCTBO CBOEro BKJIaja B OOIIMMH
MPOAYKT IO KPUTEPUSAM, CHOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMO/ICHCTBHS.

Ilpeomemnule pe3ynomamuvl OCBOEHUS IPOrpaMMbl [0 MaTeMaThKe Ha 0a30BOM
YPOBHE Ha YPOBHE CpeAHEro 001iero o0pa3oBaHusi OpUEHTUPOBAHBI HA JOCTHKEHHUE YPOBHS
MaTeMaTH4eCKOM rpaMOTHOCTH, HEOOXOJUMOTO JUIsl YCIIEHIIHOTO PEIIeHHUs 3a1a4 B pealbHON
KHU3HH U CO3JJaHHUE YCIOBUHN ISl UX OOLIEKYIBTYPHOTO Pa3BUTHS

IIpeomemmnule pesynbmamoi:

YHucna u evruucnenus:

— OIIEpUPOBATh IOHATUSAMHU: HATYpPaJbHOE, LIEJIO€ YHUCIO, HCIOJIB30BATH IPU3HAKU
JEJIMMOCTH LIEJIBIX YUCEIl, PA3JIOKEHHUE YKCIIAa Ha IPOCThIE MHOXKUTEIH JIJIS PELICHMSI 3a/1a4;

— OIIEpUPOBATh MOHATHEM: CTENIEHb C PAl[MOHATILHBIM [10KA3aTENIEM;

— ONEpPHpPOBATh MOHATHSAMHM: JIOTApU(PM UHUCIA, JECATUYHBIE W HATypalbHBIC
JI0TapU(PMBbI.

Ypasuenus u nepasencmsa:

— NPUMEHATh CBOICTBAa CTENEHH Ui NpeoOpa3oBaHUsS BBIPAKECHUH, ONEPUPOBATH
MOHATUSIMM: TIOKAa3aTEJIbHOE YpaBHEHHME M HEPAaBEHCTBO, pelIaTb OCHOBHBIE THIIbI
II0Ka3aTeJIbHBIX YPABHEHUN U HEPABEHCTB;

— BBIIIOJIHATH [TPE0Opa30BaHUs BBIPAKEHUH, COAEpKAIIUX Jorapu(Mbl, ONEpUpPOBaTh
NOHATUSAMM: JIOTapU(MHUUECKOE YpaBHEHHE M HEPABEHCTBO, PpEIIATh OCHOBHbBIC THUIIBI
Jorapu(MUUECKUX ypaBHEHUI U HEPaBEHCTB;

— HaxOJUTh PEUICHMSI IPOCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

— OIIEpUpOBATh MOHATUSAMHU: CHUCTEMA JIMHEHHBIX YpPaBHEHMM M €€ pEIleHHueE,
HCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH IS pELICHUS IPAKTUUYECKUX 3a/1ay;

— HaxOJUTh pEUIEHHUs] MPOCTEHIINX CHCTEM M COBOKYIHOCTEH palMOHaIbHBIX
YPaBHEHUI U HEPABEHCTB;

— MOJIJIUPOBATh peajbHbIE CUTyallud Ha S3bIKE anreOpbl, COCTAaBIIATH BBIPAXKEHUS,
YPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBbI IO YCIOBHUIO 3aJaud, HCCIEN0BaThb IOCTPOCHHBIE
MOJIETH C UCIIOJIb30BAHMEM armmapaTa anreOphl.

Dynxyuu u epaghuxu.

— OIepUpOBaTh MOHATHAMM: NEepUOIUYEcKast (PYHKIHS, TPOMEKYTKH MOHOTOHHOCTHU
(GYHKIIMHM, TOYKU 3KCTpeMyMma (YHKIUHU, HauOoJjblllee U HauMEHbIlee 3HauUeHUs (YHKIHUU
Ha MPOMEXKYTKE, HCIOIB30BaTh UX IS MCCiel0BaHUs (DYHKIINH, 3alaHHON TpapuKoM;

— OnepupoBaTh MOHATHUAMHU: TpapuKU [OKa3aTeIbHOM, JIorapupMUUYECKOH U
TPUTOHOMETPUYECKHX (YHKUMH, H300pakaTb HX HAa KOOPAMHATHOM IUIOCKOCTH H
WCIIOJIb30BAaTh JJIs PELICHUs] ypaBHEHUI 1 HEPABEHCTB;

— n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKH JMHEMHBIX YypaBHEHUH H
HCIIOJIb30BaTh UX JUISl PEIIEHUS] CUCTEMBI JINHEWHBIX YpaBHEHU;

— MCTIONB30BaTh rpaduku GYHKIIUN 71 UCCIIEIOBAHUS TIPOIIECCOB U 3aBUCUMOCTEH U3
JOPYTUX y4eOHBIX JUCIUILIUH.

Hauana mamemamuueckozo ananusa:

— OonepupoBaTh MOHATHSAMH: HeNpepbiBHAs (QYHKIUS, MPOU3BOAHAA (YHKIUH,
HCIOJIb30BaTh T€OMETPUUYECKUIN U PU3NUYECKUI CMBICI TPOU3BOIHOM JUIsl pellIeHus 3a1a4;

— HaXOJUTh IPOU3BOJHBIE D3JEMEHTAapHBIX (DYHKIUH, BBIYUCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEIEHUS], YACTHOTO (DYHKIIMIA;



— HCIIOJIb30BAaTh MPOM3BOAHYIO JUIsl MCCIENOBaHUS (DYHKIUHM Ha MOHOTOHHOCTH H
SKCTPEMYMBI, TPUMEHSTh PE3YJIbTAaThl UCCIEOBAHUS K IOCTPOEHUIO I'paUKOB;

— UCIIOJIB30BAaTh MPOM3BOAHYIO JUISI HAXOXACHHUS HAWIYYLIEro pelieHus B
IIPUKJIAHBIX, B TOM YHUCJIE COMAIBHO-IKOHOMUYECKHX, 3a/1a4ax;

— OIIEpUPOBATh MOHATHIAMU: IIEPBOOOPA3HAsl U UHTErpall, IOHUMATh T€OMETPUUECKHUIA
1 (GU3HYECKUN CMBICT UHTErpaa;

— HaXOJUTh TEPBOOOpa3HBIE 3IEMEHTAPHBIX (DYHKIHMHA, BBYUCISATH HHTETPal IO
dbopmynie Hetorona—JIeiibuua;

— pemiath NpPUKIAAHBIE 33Jayd, B TOM YHCIE COIHMAIbHO-DKOHOMHUYECKOTO U
(bu3MYECKOT0 XapakTepa, CpeICTBAMU MaTEeMaTUYECKOTO aHaIH3a.

IIpeomemmnuie pe3ynbmamol IO OTACIBHBIM TEMaM y4eOHOTO Kypca «I'eomeTpusi»:

— OIEpUPOBATh MOHATHSAMU: TOUKA, IPSMasi, TNIOCKOCTb;

— OPUMEHATh AaKCHOMBI CTEPEOMETPUU M CJICJICTBUS M3 HHUX TPH PEIICHUH
reOMETPUUYECKUX 3aau;

— OIEpUPOBATh TMOHATUSMU: MAPAJUICNBHOCTh M MEPHEHAMKYISIPHOCTh HPSIMBIX H
IUIOCKOCTEM;

— KIaccu(uupoBaTh B3alMHOE pacrosoxeHue TPSIMBIX
U IUIOCKOCTEN B IPOCTPAHCTBE;

— OIepUpOBaTh MOHATUSMH: JBYTPaHHBIA Yroj, IpaHd ABYIPAHHOTO Yyria, pedpo
JIBYTPAHHOTO yTJIa, JMHEWHBIN Yroi IBYTpaHHOTO yria, IpaaycHas Mepa IByITpaHHOTO yIa;

— ONEpPUpPOBATh  TNOHATHSAMH:  MHOTOTPAaHHHWK, BBITYKJIBIH W HEBBITYKJIbIA
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTDAHHUKA, TIPABHIIbHBIA MHOTOTPAaHHHUK;

— pacmo3HaBaThb ~ OCHOBHBIE  BHJBl ~ MHOTOTPAaHHUKOB  (mHpaMuia, MpHU3Ma,
MIPSIMOYTOJIbHBIN Napasiesenumnen, Kyo);

— Kiaccu(UIMpoBaTh MHOTOTPAHHUKH, BBIOMpAsh OCHOBAaHUS IS KiacCHU(UKAIIH
(BBIMIYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH, IMPABHJIbHbIE MHOTOTPAaHHUKU, MPSAMBIE U
HaKJIOHHbIE MPU3MBbI, TapalJIeNIEUIIE bl );

— OIIEpPUPOBATh NMOHATUAMU: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOTPaHHHUKOB;

— OOBSACHATH NPUHIUIIBI IOCTPOEHUS CEYEHUH, UCIIONb3YsI METO/ CIIE/IOB;

— CTPOMTh CEYEHHS MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIIOJHATH (BBIHOCHBIE)
TUTOCKUE YEPTEXU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYp: BUJI CBEpXY, COOKY, CHU3Y;

— pemiath 3aJa4d Ha HAaXO0XKJIEHHE TEeOMETPUYECKUX BEJIMYMH MO oOpasuaM WiIH
aTOpUTMaM, MPUMEHSST W3BECTHBIE AHATUTUYECKHE METOMABI NMPHU PEIICHUH CTaHAapTHBIX
MaTeMaTHYeCKUX 3a/1a4 Ha BBIYMCIICHHE PACCTOSHUI MEXAy IBYMsI TOUKAMH, OT TOUYKH JI0
MPSIMOM, OT TOUKHU JI0 IVIOCKOCTH, MEXKAY CKPEIMBAIOIIUMUCS TPSIMbIMU;

— pewiaTth 3aJaud Ha HAxXOXJAEHHE TeOMETPUYECKHX BEJIMYMH IO oOpaslaMm HIiH
aJlrOpUTMaM, MPUMEHsS M3BECTHBIE aHATMTUYECKUE METOABI NMPHU PEIIEeHUH CTAaHAAPTHBIX
MaTeMaTHYeCKUX 3aJad Ha BBIYMCIICEHHE YIJOB MEXAY CKPEIIMBAIOIIMMUCA MPSIMBIMU,
MEXy IPSIMOH U INIOCKOCTBIO, MKy IJIOCKOCTSMH, IBYTPAHHBIX YIJIOB;

— BBIYMCIATE OOBEMBI M IUIOIIAJM TOBEPXHOCTEH MHOTOTPaHHUKOB (IIpHU3Ma,
NUpaMu/ia) C TpPUMEHEHHEM (GOpPMYJ, BBIUUCIATH COOTHOIIEHHUS MEXAY IUIOMAASIMU
MOBEPXHOCTEN, 00bEMAMHU NMOAOOHBIX MHOTOI'PaHHUKOB;

— ONEepHPOBATh MOHATHUSMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCb M IUIOCKOCTb
CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI;

— U3BJIeKaTh,  MpeoOpa3oBbIBaTH U HMHTEPIPETUpPOBaTh  HMHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEAICTaBIECHHYIO Ha YepTexaxX U PUCYHKAX;

— IPUMEHATh TE€OMETpHUecKHe (aKThl A PElICHUs CTePEeOMETPUYECKUX 3ajad,
MPEIoIararoIuX HECKOJIBKO IIaroB PELIeHHUs, €CIIU YCIOBUS IPUMEHEHHUS 3aJaHbl B SIBHOU
(opme;

— NPUMEHSTh OpocTele  IporpaMMHBIE cpeactBa M JJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUYECKHX 3a/1a4;



— NPUBOJAUTH TPUMEPHI MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH B MpUPOAE M KHU3HHU,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE;

— MPUMEHSTH MMOJTYYEHHBIC 3HAHUS HA MPAKTUKE: aHATU3UPOBATh peajbHbIe CUTYALIMH
U TPUMEHSATh H3YUYCHHbIE TOHATHS B TIPOLIECCE IOMCKAa PEIICHUS MaTEeMaTUYECKU
chopMyIUpPOBaHHON MPOOIEMBbI, MOJEIUPOBATh PEAlIbHbIC CUTYAllUU Ha SI3bIKE T€OMETPUH,
HCCE0BaTh MOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM T'€OMETPUUYECKUX TMOHATUU H
TeopeM, almapara ajureOphl, peuiarb MPaKTUUYECKHUE 3aJaud, CBSI3aHHBIE C HAXOXJICHUEM
F€OMETPUUYECKUX BEITUYHUH.

— OIepUpoBaTh  NOHATUSAMHU:  LMIUHApPUYECKass  IOBEPXHOCTh,  0Opasylollue
UWIMHIPUYECKON TOBEPXHOCTH, IWIMHIpP, KOHHMYECKas IOBEPXHOCTh, O0Opasyromiue
KOHUYECKOM MOBEPXHOCTH, KOHYC, cheprudeckasi TOBEPXHOCTh;

— pacrno3HaBaTh Teja BpauleHus (LUINHAP, KOHYC, cdepa u map);

— 00BSACHATDH CIIOCOOBI MOTYYEHHS TeJl BpallleHUs;

— KJ1accu(UIMpPOBATh B3aUMHOE PACHOIOKeHUE ChEPhI U IITOCKOCTH;

— OIlEpUPOBaTh TMOHATHUSAMH: IIAPOBOM CErMEHT, OCHOBAaHHE CEIMEHTAa, BBICOTA
CErMEHTa, ApOBOM CIIOKM, OCHOBAHHUE IIAPOBOrO CJIOSA, BBICOTA IIAPOBOrO CJIOSA, IAPOBOM
CEKTOp;

— BBIUUCIIATH 00BbEMBI U TIJIOMIAU TOBEPXHOCTEHN TEJ BPAILICHUS, TEOMETPUUECKHUX TEJI
C MpUMEeHeHneM (HopMy;

— OIEpUPOBATH MOHATHUSIMH: MHOTOTPaHHUK, BIIMCAHHBIN B cepy U OMUCAHHBIA OKOJIO
cdepsl, cepa, BOUCaHHAS] B MHOTOI'PAaHHUK WJIH TEJIO BpAIllCHUS;

— BBIUUCIISITh COOTHOIICHHMSI MEXIY IUIOMIAsIMU TOBEPXHOCTEH H 00BbEMaMu
MOJOOHBIX TEN;

— n300paXkaTh U3ydyaeMble QUTypbl OT PYKU U C MIPUMEHEHHUEM IMPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB;

— BBINOJHATH (BBIHOCHBIE) IIJIOCKME YEPTEkKH M3 PHUCYHKOB MPOCTHIX OOBEMHBIX
(buryp: Bu1 cBepxy, COOKY, CHU3Y, CTPOUThH CEUCHHS TEJ BpallCHUS;

— U3BJIEKaTh,  HWHTEPIPETHPOBATH W  MpeoOpa3oBbIBaTb  WHGOPMAIMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UTYpaX, MPEJACTABICHHYIO HA YePTEkKaX U PUCYHKAX;

— OIEpUPOBATh MOHIATHEM BEKTOP B IPOCTPAHCTBE;

— BBINOJHATh JEHCTBUS CIIOKEHUS BEKTOPOB, BBIUUTAHMS BEKTOPOB M YMHOXKEHUS
BEKTOpa Ha YHCI0, OOBSACHATH, KAKUMHU CBOMCTBAMH OHU 00JIaIaIO0T;

— MPUMEHSTH PABWIIO TTapalJIeIICUIIEA;

— OIEpUPOBATh TOHATHAMU: JEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJMWHATHI BEKTOpA, Yroll MEXKIY BEKTOpaMH,
CKaJIIPHOE MPOU3BEACHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI;

— HaXOJUTh CYMMY BEKTOPOB U IPOM3BEICHHE BEKTOpAa Ha YHUCIIO, YroJl MEXIy
BEKTOpaMHU, CKAISIPHOE MPOU3BEJCHUE, PACKIIAIBIBATh BEKTOP IO JBYM HEKOJTMHEAPHBIM
BEKTOpaM;

— 3aJ1aBaTh MJIOCKOCTh YPAaBHEHHEM B JICKAPTOBOW CHCTEME KOOP/IMHAT;

— MPUMEHATh TeoMeTpuueckue (aKThl ISl PEIIeHUs CTePEOMETPHUYECKHX 3ajad,
MpEeANoJaraloMX HECKOJIBKO IIaroB PeIIeHMs], €CIIM YCIOBUS IPUMEHEHHUS 33JJaHbl B IBHOU
opme;

— pemiaTh MPOCTEMIIME TEeOMETPUUECKHE 3a/layd  Ha IPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOT'O METO/a;

— pemiaTh 3aJadd Ha JOKA3aTeIbCTBO MATEMATHYECKUX OTHOIICHWHW W HaXOXICHUE
T€OMETPUUYECKUX BETUYHMH MO o0OpasllaM WM aJITOPUTMaM, TIPUMEHSSI W3BECTHBIE METOIbI
P PEIICHUH CTaHJAPTHBIX MATEMATUUYECKUX 3a/1ay;

— MPUMEHSTh pocTeume MpOrpamMMHBIE cpeactBa W AJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUICCKUX 3a]1ay;



— NIPUBOJUTH IIPUMEPBI MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEM B INPUPOAC M KHU3HH,
pacrno3HaBaTh IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE;

— NIPUMEHSATH MIOJIyYEHHBIE 3HAHUS HA MPAKTUKE: aHAJIIM3UPOBATh PEAJIbHBIE CUTYal[UU
U TPUMEHATh HW3YYEHHBIE IIOHATHUS B IIPOLIECCE IIOMCKA PEIIEHUS MaTeMaTH4YeCKU
c(opMyIHpPOBaHHON MPOOIEMbI, MOJECIUPOBATh PEATIbHBIC CUTYAIMH Ha S3bIKE T€OMETPUH,
HCCIEA0BATh IIOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM TI'E€OMETPUYECKUX IIOHATHUH U
TeopeM, ammapara anredpsl, pelaTh NPAaKTUYECKUE 3aJaud, CBA3aHHBIE C HAaXOXJIECHUEM
re€OMETPUUYECKUX BEJINYMH.

IIpeomemmnule pe3ynbmamel O OTJIENBHBIM TeMaM y4eOHoro Kypca «BeposTHoCTh U
CTaTUCTUKAY:

— YUTaTh U CTPOUTH TAOIMILIBI U AUArPAMMBI;

— OIlepUpOBaTh MOHATUSAMM: CcpelHee apudmMeTHdeckoe, MeanaHa, HauOoJIbLIEE,
HauMEHbIIIEE 3HAYCHUE, pa3Max MacCUBa YHCIOBBIX IaHHBIX;

— OIEPUPOBAThH MOHATUAMU: CIYYaWHBIA SKCIIEPUMEHT (OIBIT) U CllydailHOe COOBITHE,
JJIEMEHTAapHOE COObITHE (DJIEMEHTApHBIM  KCXO0J) CIy4yailHOrOo OMmbITa, HaxOJIUTh
BEPOSITHOCTH B OIBITaX C PABHOBO3MOXHBIMH CIyYalHBIMM COOBITUSMHU, HAXOIUTh H
CpPaBHMBATh BEPOSITHOCTH COOBITUN B U3YUEHHBIX CIIy4allHbIX SKCIIEPUMEHTAX;

— HaXoAuTh U (OPMYIMPOBATH COOBITUS: MEpeceueHHue M OOBbEAMHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTUBOIOJIOKHOE TAaHHOMY COOBITHIO, IOJb30BATHCS JAMArpaMMaMu
Diinepa u GopMyIIOi CIOKEHUS BEPOSATHOCTEH IIPH PEIICHUU 3a1a4;

— ONEepUpPOBATh IOHATUSAMHU: YCJIOBHAs BEPOSTHOCTb, HE3aBUCHUMBbIE COOBITHS,
HaxOJUTh BEPOSITHOCTH C IIOMOILBIO ITPAaBUJIa YMHOKEHMS, C IIOMOIIBIO JI€PEBA CIY4alHOTO
OIIBITA,

— NIPUMEHATh KOMOMHATOPHOE MTPABUIIO YMHOKEHUS IIPU PEILICHUH 3a/1a4;

— OIepUpOBaTh  MMOHATUSIMMU: HCIBITAHWE, HE3aBUCHUMbIE HCIBITAHUS, CEpUsd
UCIBITAaHUHM, yCleX U HeyAaya, HaXOJUTh BEPOSTHOCTH COOBITHH B CEpUM HE3aBUCHUMBIX
UCTBITAHUN 10 MEPBOT0 yclrexa, HaXOIUTh BEPOSTHOCTH COOBITHIl B CEpUM HCIBITAaHUN
bepnymn;

— OIIEpUpOBATh MOHATUAMM: CIydailHas BEJIMYMHA, PACIpPEIEIIEHUE BEPOSTHOCTEH,
Juarpamma pacipeeseHus.

— CpaBHMBATbh BEPOATHOCTU 3HAYECHUN CIIy4allHOM BEJIMYMHBI 10 PACIPEACICHUIO WU
C TIOMOIIBIO THarpamm;

— OIIEpUPOBATh INOHATUEM MAaTEMaTHYECKOIO OXHUIAHUSA, NPUBOAUTH NPUMEPHI, KaK
IPUMEHSIETCA ~ MaTeMaTH4eCKOe  OKHJAHUE  CIIy4alHOM  BEJIMYMHBl  HAaXOJIUTh
MaTeMaTHYECKOE 0KMIAHUE 110 JAHHOMY PacIpeIelICHUIO;

— UMETb MIPEJICTABICHHE O 3aKOHE OOJIBIINX YUCET;

— MMETh IPEICTABICHHE O HOPMAJIbHOM PACIIPEICICHHH.
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3. COAEP KAHUE YUYEBHOM JUCIUILINHBI

Yucia ¥ BLIYMCICHHA.

Panmonanbupie  uyucna. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOH, IPOLEHTHI,
OeCKOHEeuHble IepuoauYecKue ApoOH. ApupMeTndyeckue ornepauuud ¢ pauudoHAIbHBIMU
YHCIaMHU, TPeoOpa30BaHMs YHCIOBBIX BhIpaxkeHui. [Ipumenenne npobeii 1 mpoIeHToB s
peLIeHNs IPUKIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciIel 3HAHUN U pealbHOM JKU3HMU.

[erictBurenpbHble  yucna.  PanuoHaneHble M HMpPpPAUMOHAJIBHBIE  YHUCIA.
Apudmernueckue onepanuu ¢ IeHcTBUTENbHBIMU ynciamMu. [TpubnnxEHHbIe BBIYMCICHMUS,
IIpaBUJIa OKPYIJVICHUS, IPUKUKA U OLICHKA PE3YJIbTATAa BBIYUCIICHUN.

Crenenp ¢ nenblM mokaszareneM. CraHaapTHas (opma 3alMcH JEHCTBUTEIBHOIO
yrcia. Mcnonp3oBaHue moaxoasameii GopMbl 3alMCH IEHCTBUTENBHBIX YUCET ISl PEIICHHS
IIPAKTUYECKUX 3a]a4 U IPEJCTABJICHUS JaHHbIX.

Apudmernueckuii KOpeHb HaTypalbHOU cTerneHu. [leiicTBus ¢ apupmMeTnyecKuMu
KOPHSIMH HaTypaJbHOU CTEIICHHU.

CuHyCc, KOCMHYC U TaHI'€HC YMCIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
apKTaHI€HC YNCJIOBOIO apryMeHTa.

Harypanbnsle u nensie yucna. [Ipu3Haku JeMMOCTH HEIbIX YUCEIL.

CreneHsb ¢ palMOHAIBHBIM ITOKa3aresaeM. CBONWCTBA CTEICHH.

Jlorapudm uncna. JlecaTHIHbIE U HATYypaJIbHBIC JIOTaPH(PMEI.

YpaBHeHNs] M HEPABEHCTBA.

ToxnecTBa U TOXKIAECTBEHHbIE Pe0Opa30BaHUS.

[TpeoGpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKCHUM. OcHoBHbIE
TPUTOHOMETPHUYECKUE (POPMYIIBL.

VYpaBHeHHe, KOpeHb ypaBHEeHHsA. HepaBeHCTBO, peunieHMe HepaBeHCTBa. MeTon
MHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUH U HEPABEHCTB.

Pemenne nppaniuOHaIBHBIX YPaBHEHUN U HEPAaBEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHUM.

IIpuMeHeHne ypaBHEHHUI M HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKHX 3a7a4d U 3a]1a4
U3 PA3JIMYHBIX 00JIaCTel HAyKU U pealbHON KU3HH.

[TpeobpazoBaHue BbIpaKeHHM, COlepKalIiX JorapudMsl.

[IpeoOpa3oBanue  BBIpAXEHHUH, COAEPXKAIIMX  CTENEHH C  palMOHAIbHBIM
ITOKa3aTeJeM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl JUHEHHBIX YypaBHeHMH. Pemenuwe mNpuKIagHbIX 3aJad € IOMOIIbIO
CUCTEMBI JINHEWHBIX YPAaBHEHU.

CucreMbl U COBOKYITHOCTH PallMOHATIbHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3a1ad
Y 3a71a4 U3 pa3jIMyuHbIX o01acTel HAayKH U peaibHOM JKU3HHU.

DyHKIUH U I'pa@UKH.

OyHkMs, cnocodbl 3amanus (QyHkuuu. I'papuk ¢yHkiuu. B3aumHo oOparHble
GyHKIMH.

Ob6nacte ompeneneHus W MHOXKECTBO 3HaueHM ¢yHkuuu. Hymn  Qynkuumm.
[TpomexyTKH 3HaKONOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH.

CrenenHass (QyHKUMS € HaTypalbHBIM U LENbIM MoKazareneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0Oi CTETIEHH.

TpuronomeTrpuyeckasi OKpY>KHOCTb, OINpEAEICHHUE TPUTOHOMETPUUYECKUX (YHKIUH
YHUCJIOBOI'O apryMEHTA.
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Oynaknus. [lepuoamueckue ¢Gyakuun. [IpomMeXyTKM MOHOTOHHOCTH (YHKIIHH.
MaxkcumyMbl 1 MUHUMYMBI GyHKIMU. Haubonbliee 1 HauMeHblee 3Ha4eHue (QYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBONCTBA U TPAPUKH.

[Toka3zarenbHas u orapupmMudeckas GyHKIHUU, X CBONCTBA U Tpa(UKH.

Hcnons3oBanue rpadukoB GYHKIIUHN IS peICHUS] YPABHCHUM U TMHEWHBIX CUCTEM.

Hcnonb3oBanue rpagukoB  (QyHKUIMH A7 MCCIEOBaHMSA — IIPOLECCOB U
3aBHCUMOCTEH, KOTOpPBIE BO3HUKAIOT P PELICHUH 33]a4 U3 IPYTUX YYeOHBIX MPEIMETOB U
peanbHOM KU3HU.

Havaja MaTeMaTH4eCKOr0 aHAJIH3A.

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs TOCIEIOBaTeNbHOCTEH. MOHOTOHHBIE
IIOCJIEJOBATEIbHOCTH.

Apudmernueckass U TreoMeTpuueckas mporpeccud. beckoHeuyHO —yObIBaromas
reomerpuueckas nporpeccus. Cymma OecKOHEUHO yOBIBalOUIeW TI'eOMETPHUUYECKON
nporpeccuu. @opMyiia CIOKHBIX NPOLEHTOB. VCnosb30BaHNE NMPOTPECCUU U PELICHUS
peaJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa.

HenpepeiBable pyHKIMU. MeTOA HHTEPBAIOB /IS PEIICHUS] HEPABEHCTB.

[TpousBonHas Gynkiuu. ['eomerprueckuii 1 GpU3NIECKUN CMBICI IPOU3BOIHOM.

[TpousBoaHbIE 3ME€MEHTapHbIX (QYHKUMH. DPOpMyJbl HAXOXKIACHHUS MPOU3BOJHOMN
CYMMBI, IPOU3BEIEHUS U YACTHOTO (DYHKIIUH.

[lpumeHeHne TPOU3BOJHOM K HCCIEAOBAaHUIO (YHKIMI Ha MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxnenne HauOosbIIero 1 HAaMMEHbIIEro 3Ha4yeH!s (PyHKIIMU Ha OTpPE3Ke.

[TpumeHeHre NPON3BOAHOM /ISl HAXOXKICHHSI HAWTYUILIEro pEelIeHHs] B IPUKIIAIHBIX
3ajavax, JJIs OIpeesieHHsl CKOPOCTH Ipoliecca, 3aJaHHOTo (popMyJIoi WK rpaduKkoMm.

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX.

Wuterpan, ero reoMmeTpudeckuii 1 (pu3nyeckuil cmpici. Beluncienue uHTerpaina mno
dbopmyiie Hetorona—JIeiionuma.

MHuoxecTBa M JTI0THKA.

MHoOXecTBO, omepanuud Haj  MHoXecTBamH. Jluarpammbl  Ditnepa—Benna.
[IpuMeHeHNEe TEOPETUKO-MHOKECTBEHHOTO alllapara Jijisl ONMCAHUS PeaJIbHbBIX MPOLIECCOB U
SIBJIGHUH, IIPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10KAa3aTEIbCTBO.

IIpsiMble 1 MJIOCKOCTH B IPOCTPAHCTBE.

OcHoBHBIE TIOHATHA cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, INPOCTPAHCTBO.
[TonsTe 00 akCHMOMAaTHMYECKOM IOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX.

B3anMmHOEe  pacnonokeHWe  IpsAMBIX B IPOCTPAHCTBE:  IEPECEKAOIINEcH,
napajuleJIbHble M CKpeluBaroluecs npsmbie. [lapamiensHOCTh NpsAMBIX M IJIOCKOCTER B
MIPOCTPAHCTBE: NapasuleJbHbIe MPSMbIE B MPOCTPAHCTBE, MapaJIEIbHOCTh TPEX MPSAMBIX,
[apaJUIEIbHOCTh TPSAMOM M IIJIOCKOCTU. YTJBl C COHAIIPaBICHHBIMH CTOPOHAaMH, YIoOJ
MEXIy NpsIMBIMM B IpOCTpaHCTBE. llapamnenbHOCTH IIIOCKOCTEW: IapajuieIbHbIE
IUIOCKOCTH, CBOWCTBAa MapajuleNbHBIX IUIocKocTel. Ilpocrelimme npocTpaHCTBEHHBIE
¢burypsl Ha IJIOCKOCTHU: TETpas’Ap, KyO, napasieraenune, IoOCTPOEHUE CEUEHUH.

[lepnieHAUKYIAPHOCTh NPSAMONM W IJIOCKOCTH: NEPIEHIUKYJAPHBIE MpSMBIE B
MPOCTPAHCTBE, NPSMbIE MapaJIeNbHbIE U NEPIEeHIUKYISpHbIE K IUIOCKOCTH, HpPHU3HAK
NEPNEHIUKYJIAPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMON NEepHEHAUKYISIPHON
IIJIOCKOCTH. YTJIbI B POCTPAHCTBE: YIOJ MEXKAY IPSIMOM U INTIOCKOCTBIO, IBYTPAHHBINA YIOJI,
JUHENHBINA yroJl AByrpaHHOro yria. lleprneHauKkynasp ¥ HaKJIOHHBIE: PACCTOSHUE OT TOUYKHU
JI0 TJIOCKOCTH, PaccTOSIHUE OT NPSIMOM /10 TUIOCKOCTH, MPOEKUHUs (UTYypbl Ha IIOCKOCTb.
[lepneHIUKyYISpPHOCTh IUIOCKOCTEN: MPHU3HAK MNEPHEHAUKYISIPHOCTH JBYX IUIOCKOCTEH.
Teopema o TpEX nepneHANKYIIpax.

MHoOrorpaHHuKH.
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[ToHATHE MHOrOrpaHHHKAa, OCHOBHBIC 3JIEMEHTHl MHOIOTPAHHHUKA, BBINYKIbIE U
HEBBIMTYKJIbIE MHOTOTPAHHUKHU, Pa3BEPTKAa MHoOrorpaHHuka. [Ipusma: n-yrojbHas mpusma,
IrpaHM U OCHOBaHUS IPU3MBbI, IpsiMas M HAKJIOHHAs IpHU3MblI, OOKOBas M IOJHas
MIOBEPXHOCTh Mpu3Mbl. llapamienenunen, HOpsSMOYTOJIbHBIA MNapajulejienunes M €ro
cBoiicTBa. Ilupamuna: n-yronpHas nupamuja, TpaHU M OCHOBAHME NMUPAMUAbI, OOKOBas U
I10JIHAsl TIOBEPXHOCTh NMUPAMU/IbI, IIpaBWIbHASA U yCEUEHHAs NUpaMua. DJIEMEHTbHI PU3MBbI
u nupamunbl. [IpaBUiabHBIE MHOTOTPaHHUKH: IOHATHE IPABUWIBHOTO MHOTOIPAaHHMKA,
[paBWIbHAsg IpU3Ma W INpaBUiIbHAs INUpaMHUAa, NpaBUibHAs TPEYrojibHas NUpamMuaa M
IIpaBUIIBHBIN TeTpasap, KyO. IIpencraBieHue o NMpaBUIIbHBIX MHOIOTPAHHUKAX: OKTa’p,
noaexa’ap u ukocasap. CedeHus NpyU3Mbl U TUPAMHUJIBI.

CuMmMeTpuss B INPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIBHO TOYKH, IPSIMOH,
IUIOCKOCTU. OJIEMEHThl CHMMETPUM B NHUpaMHUAaxX, Mapajulelenunenax, IpaBUIbHBIX
MHOTOTpaHHUKAaX.

Bbluucnenye 31eMEeHTOB MHOIOIpaHHMKOB: pEOpa, nuaroHanu, yrisl. [lmomans
OOKOBOW TIOBEPXHOCTH U TIOJIHOW TOBEPXHOCTH MPSIMON IMPHU3MBI, IUIOMIAAb OCHOBAHHIA,
TeopemMa O OOKOBOH MOBEPXHOCTH HpAMOM mpu3Msel. [lnomans GOKOBOM MOBEPXHOCTH U
MIOBEPXHOCTU IMPAaBUJIBHOW NHUPAMU[bl, TEOpeMa O IUIOL[AAM YCEYEHHOW NHUPaMUIBL.
[Tonsitre 06 06béMe. OOBEM MUPaMUIBI, TPU3MBL.

[TomoGHbIe Tenma B mpocTpancTBe. COOTHOUICHUS MEXTY IIOMIAIIMH TIOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TE.

Tena Bpamenus.

[{wimHapryecKas MOBEPXHOCTb, 00pa3yoole MINHAPUUECKON MOBEPXHOCTH, OCh
MWINHAPUYECKOW moBepXHOCTH. LlmnmHap: ocHOBaHWMS ¥ OOKOBasi IOBEPXHOCTH,
o0pa3yromias ¥ oCh, M0 b OOKOBOM M MOJHOMN MOBEPXHOCTH.

Konuueckast noBepxHOCTh, 00pa3yrolire KOHUYECKOH MOBEPXHOCTH, OCh U BEpILIMHA
KOHMUYEeCKOW moBepxHocTH. KoHyc: ocHOBaHMe W BepliuMHa, 00pa3yromias U oCh, IUIOIMIAb
OOKOBOH M TIOJTHOHM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoline U BHICOTa, OCHOBAaHHS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, 1uaMeTp, IUIouaab MoBepxHocTu chepsl. Bzanmuoe
pacrioyio’keHue c(hepbl U INIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe, iomanb chepsl.

N306paxenue Ten BpalleHus Ha II0CcKoCTH. Pa3BépTka numuHApa 1 KOHyca.

KomOuHammu Ten BpalleHuss MU MHOTOI'PAaHHMKOB. MHOTOTpPaHHUK, ONMCAHHBIN
okoJ10 cdepsl, chepa, BIIMCaHHAS] B MHOTOTPAHHUK, HJIA TEJIO BPAICHUSI.

[Tonsitue 06 oO0BEMe. OcHoOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJIBHOTO TapaJiiesienunena u cieacTBus u3 He€. O0bpEM munHapa, kKonyca. O0béM
11apa v miomaab cepsl.

[Tono6ubIe Tena B npoctpaHcTBe. COOTHOLIEHUS MEX/1Y TUIOMIAAIMU TOBEPXHOCTEH,
00bEMaMU MOOOHBIX TEJl.

Ceuenuss mwiMHApa (MapajuleNbHO M MEPHEHAMKYISPHO OCH), CEYEHMs] KOHyca
(mapasuieabHOE OCHOBAHUIO M TPOXO/AIIee Yepe3 BEPIIMHY), CEUSHUS 1apa.

BexTOopbl M KOOPAUHATHI B IPOCTPAHCTBE.

BexTop Ha miockoctd M B mpocTpaHcTBe. ClI0XKEHME U BBIUMTAHHE BEKTOPOB.
YMHOXKEHHE BeKTOpa Ha uuciao. Pa3nokeHne BekTopa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpaBwio mapamnenenunena. Pemenue 3aznad, cBA3aHHBIX C IPUMEHEHUEM
MpaBuil ACUCTBUN ¢ BekTopamu. [IpsmoyronpHas cucreMa KOOpPAMHAT B IMPOCTPAHCTBE.
Koopaunatsl BekTopa. Ilpocreiimme 3agaun B KOOpAMHATAaX. YTOJI MEXKIY BEKTOPaMHU.
CkansipHO€ MPOU3BEICHNE BEKTOPOB. BhIuncieHne yrioB Mex 1y NPSMBIMH U MJIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4.

BeposiTHOCTH U CTaTHCTHKA.

[lpencraBieHne JaHHBIX C  THOMOINBIO  Tabmun u  jguarpamM.  Cpeasee
apudmernyeckoe, MeMaHa, HauOoJbIlllee U HaMMEHblIee 3HaYeHUsI, pa3Max, AUCIIEPCHS U
CTaHJ]ApPTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB.
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Cny4aifHple SKCIIEPUMEHTHI (OMBITHI) W CIy4alHbIE COOBITHS. DJeMEHTapHbBIC
coOBITHS (MCX0/b1). BeposTHOCTD ciy4aifHOTO COOBITHS. BIM30CTh 4aCTOTHI M BEPOSITHOCTH
coOpiTuidi. CiydailHble OIBITBI C PABHOBO3MOXKHBIMH DJIEMEHTAPHBIMH  COOBITHUSMHU.
BeposiTHOCTH COOBITHI B ONBITAX ¢ pABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMUA COOBITHUSMH.

Onepauuu Haa CcOOBITUSMH: TepecedeHue, OOBeAMHEHHE, MPOTHBOIIOIOKHbBIC
coObITHs. uarpammsl Ditnepa. @opmMyiia CloKeHHs BEPOSATHOCTEH.

VYcnoBHas  BEpOSTHOCTh. YMHOXEHHUE BeposTHocTeil. JlepeBo  ciryyallHOro
skcriepuMenTa. @opmyria MmoaHoOH BeposiTHOCTU. HezaBucumbie COOBITHSL.

Komb6unaropuoe mpaBmio ymHoxeHus. IlepecranoBku u dakropuan. Yucio
coueranuid. Tpeyronbauk [lackans. @opmyna bmHoma HeroToHa.

bunaphelii ciyyaliHblii ombIT (MCHbITAaHUE), yclex M Heynada. HesaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX HMCHBITAaHUM A0 nepBoro ycnexa. Cepusi HE3aBUCHUMBIX
ucnbsITaHui bepHym.

Cnyuaiinas BenuunHa. Pacnpenenenue BeposTHOCTEH. J(uarpamMmma pacripenenaeHus.
[Ipumeps! pacnpeseseHuii, B TOM 4Hciie, T€OMETPUUECKOE U OMHOMHUAIIBHOE.

YuciioBble XapaKTEPUCTHKU CIyYalHbIX BEIMYMH: MaTEMaTUYECKOE OXKHJIAHUE,
JUCHepcuss W CTaHJapTHOE OTKIOHeHHe. [lpumepbl NpUMEHEHuss MaTeMaTUYecKOro
O’KMJIaHUSI, B TOM YHUCJE B 3aJa4aX U3 MOBCEAHEBHOM XKM3HU. MaTeMaTHyecKoe 0KHUJIaHHe
OMHApHOHN Ciy4ailHOW BeNWYMHBL. MaTeMaTHYecKOoe OXXUAAHWE CYMMBI CIy4JaiHbBIX
BEJIMYMH. MaTeMaTu4eckoe OKUIAHHE U JTUCIEPCUs T€OMETPUYECKOr0 U OMHOMHAIBHOTO
pacrpeeneHuil.

3akoH OOJBIIMX YMCEN U €ro pojib B HayKe, MpHpojae U obuiecTBe. BriOOpouHbIit
METO/ UCCIIEJOBAaHUN.

[Ipumepsl  HempepbpIBHBIX  CAydaHbIX BelduuuH. [loHATHE O MJIOTHOCTH
pacnpezeneHus. 3agaud, NPUBOJALIME K HOpMaJbHOMY pacnpezenenuto. [lonstue o
HOPMaJIbHOM paclpeiesIeHUH.
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4. TEMATHYECKOE ILTAHUPOBAHME IO YYEBHOM JUCHUILIMHE
4.1. O0beM yueOHOI JMCOMIJIMHBI M BUABI Y4e0HO0#l padoThl o npodeccuu
43.01.09 IToBap, koHauTEP

Bun yae6HO# paboThI Oobvem

yacoe

MakcumajibHas yyeOHast HATPy3Ka 244

Oobs13aTesibHASE AYIUTOPHAA y4eOHAasi HATPYy3Ka 233

B TOM YHCIIE!

TEOpPETHYECKOe 00yueHue (JICKIIUU, YPOKH) 130
IPAKTUYECKHE 3aHSITHS 103
KOHTPOJIbHBIE pabOTHI 24
IPOMEXKYTOUHAs aTTecTalus B Gopme sx3amena 5

13 HUX YacOB Ha MPO(eCcCHOHALHO OPUEHTUPOBAHHOE COACPKAHKE YICOHOM 30

JUCIUILTNHBI

Hroro yacos 244
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5. YCJOBUS PEAJIM3AIIAN YYEFHOU JUCHUILJIAHBI
5.1. MartepuajibHO-TeXHHYeCKOe o0ecriedeHHe peaju3alui NPorpaMmMbl

Peanuzarus yueOHOM MUCIMIUIMHBI TpeOyeT HaMuus yaeOHOoro kabunera maremMaTukuNe 13;
O6opynoBanne yaeOHOro KabuHeTa!
1. YueOHnas Mebenn;
2. Crennaxu;
3. TunoBoe o6opyoBaHUE (KOMIIBIOTEP, IPUHTEP, TEIEBU30D).
TexHuyeckue cpeacTBa 0OyICHHUS:
1. MmyapTUMEIUITHOE 000pYAOBaHHE:
— Npe3eHTalUY;
— WH(POPMAIMOHHBIE UTPHI C TIOMOIIBIO CETH HHTEPHET;
— BUJICOYPOKHU U MaTE€PHUANIbl U3 CETU UHTEPHET.
2. uH(pOpPMALIMOHHBIE TUTAKAThI, Pa3JJaTOUYHBIN TUAAKTUYECKUM MaTepra

HNudopmanuonnoe odecrneyenne peaan3anuu NporpaMmmal

OcHoBHbIE NeYaTHbIE U3JAHUS:

1. Mopakosuu, A.I'. AnreOpa u Hauana matemaruueckoro ananuza. 10 kiacc: B 2 4. Y. 1.
YueOHuK Ui y4yammxcsi o0I1eo0pa3oBaTeNbHbIX yupexaeHul (mpoduinbHeiii ypoBeHs) / A.l.
Mopakosuy, [1.B. Cemenos. - M. : Muemo3una, 2020. - 457 ¢. — ISBN: 978-5-346-01200-9

2. Mopakoeud, A.I'. AnreOpa u Hayana MareMarudeckoro ananusa. 11 kmace: B 2 4. Y. 1.
Y4eOHuK [T ydamuxcs o01meo0pa3oBaTeNbHBIX YUpeKAeHU! (MpoduibHblid ypoBeHs) / Al
Mopakosuuy, I1.B. Cemenosn. - M. : Muemo3una, 2020. - 351 c¢. — ISBN 978-5-346-03199-4/ -
Tekcr : HenmocpeCTBEHHBIN

3. MopnkoBuy, A.I'. AnreOpa u Hayana Maremarndeckoro ananusa. 10 kmace: B 2 4. Y. 2.
3alayHuK A ydammxcs oOueo0pa3oBaTeabHbIX yupekaeHui (mpoduiabHblii ypoBeHb) /AT
Mopnkosuuy, JI.O. [Jenumesa, JI.U. 3BaBuu [u ap.] - M. : Muemo3una, 2020. - 336 c. — ISBN:
978-5-346-01202-3/ - Tekct : HenocpeACTBEHHbIN

4. Mopnakosuy, A.I'. AnreOpa 1 Hadana MaremaTuueckoro aHainusza. 11 kiacc: B 2 4. Y. 2.
3amayHuK Ul ydamuxcsl o01eo0pa3oBaTeNIbHbIX YUPEXKACHUHN (MpoQibHbIi ypoBeHb) / A.T.
Mopnakosuuy, JI.O. [lenumesa, JI.M. 3BaBuu [u ap.],- M. : Muemo3una, 2020. - 137 c¢. — ISBN:
978-5-346-02411-8/ - Tekct : HEenoCcpeACTBEHHBII

I_[OHO.]'IHI/ITCJIBHI)IC HCTOYHUKH

1. I'eomerpus. 10 — 11 xmaccsl : yue6. g oOuieoOpas3oBar.yupexeHu : 0a30BBIA U
npodun. ypoeuu / [JI.C. Artanacsu, B.®. byry3os, C.b. Kagomies u ap.]. — 20-e u3a. — M. :
[Tpocsemenue, 2011. — 255 c.

2. Bceepoccuiickue wuntepHer-onmumnuaasl. - URL: https://online-olympiad.ru / (nmara
obparmenust: 01.09.2022). - TekcT: 37IeKTPOHHBIH.

3. Enunas xomnmekuus uu¢poBeIX obOpa3oBarenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru / (mara oopamienus: 01.09.2022). - TekcT: 2IeKTPOHHBIH.

4. Nudopmannonnas cuctema «EquHOE OKHO JOCTyIa K 00pa3oBaTelbHBIM pecypcamy. -
URL: http://window.edu.ru / (mata o6pamenus: 01.09.2022). - TekcT: 2IeKTPOHHBIH.

5. NHO®OYPOK- URL:OduumanbHbin cait 000 «NHOOYPOK» - KypChl, TECTbl, BUAEONEKLMM,
matepuansl ans yuutenei (infourok.ru)(mara odpamenus: 01.09.2022). - TekcT: 2M€KTPOHHBIH.

6. Hayunass osnektponnas Oubmuotexka (HOB). - URL: http://www.elibrary.ru (gara
obpamenust: 01.09.2022). - TekcT: 37eKTPOHHBIH.

7. OTtkpeiThil KOTepk. Marematuka. - URL: https://mathematics.ru / (gata oOpaiieHus:
01.09.2022). - TekcT: 2NE€KTPOHHBIMN.
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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. [ToBTOopum MaremaTuky. - URL: http://www.mathteachers.narod.ru / (mata oOparmieHus:
01.09.2022). - TekcT: 2NE€KTPOHHBIMN.

0. POUI - URL:Poccuiickan anekrpoHHas wkona (resh.edu.ru)(aara obpamenus: 01.09.2022). -
TekceT: 2IeKTPOHHBIN.
10. CrnpaBo4HUK o MaTeMaTUKE IUIA IIKOJILHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 01.09.2022). - Tekcr:
3JIEKTPOHHBIMN.

11. Cpennsisi matemaruueckas MHTepHeT wmikona. - URL: http://www.bymath.net / (nara
obpatenus: 01.09.2022). - TekcT: 37eKTPOHHBIH.

12. @enepanbhblil nopran «Poccuiickoe odpasoBanue». - URL: http://www.edu.ru / (nara
oOpatenus: 01.09.2022). - TekcT: 37eKTPOHHBIH.

13. @denepanbHbI  [EeHTp  WHPOPMAIIMOHHO-00pa3oBaTeabHBIX  pecypcoB. -  URL:
http://fcior.edu.ru / (mara obpamenus: 01.09.2022). - TeKcT: 2IEKTPOHHBIN.
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https://resh.edu.ru/?ysclid=l9mrygptju744861137
https://www.resolventa.ru/demo/demomath.htm

4.2. TemaTnuyeckoe NJIAHHPOBaHHUE Y4eOHOI AUCHUILIHHBI (¢ YuéToM Padoueii nporpaMMbl BOCIUTAHHS)

TemaTnyeckoe TUTaHUpPOBaHKUE YUeOHOU qucUILIMHBI 1o podeccun 43.01.09 [ToBap, koHaUTED

HaumeHoBaHue HaumenoBanue TeMbl ¥ GOpPMbI OPraHU3AUNM Y4eOHOH 1eATeIbHOCTH O0bem yacon

paszaeia Jekuuua | 1Ip.3

Paznea 1 IloBTOpPEHNE Kypca MaTeMATHKH OCHOBHOM LIKOJIBI 10 4

Tema 1.11enu u 3a7a4n MaTeMaTUKU TP OCBOECHUHU CIIEIUATILHOCTU

Tema 1.2Yucna u BerurciieHus. BeipaxkeHus U ux npeoopa3oBaHus

Tema 1.3¥YpaBHenus u HepaBeHcTBa. CUCTEMBI ypaBHEHUIN

Tema 1.3YpaBHenus u HepaBeHCTBa. CUCTEMBI ypPaBHEHUI

[\CRI ORI O I ORI\

Tema 1.4 BxogHol KOHTPOJIb

Ilpogheccuonanvro opuenmuposannoe cooepircanue

Ilpakmuueckoe 3anamue Ne 1

Tema 1.5 ITpakTUKO-OpUEHTUPOBAHHBIC 3a]1a41

Ilpakmuueckoe 3anamue Ne 2

Tema 1.6 IIpotieHTHI B TpodeCCHOHANBHBIX 3aa4ax

Pa3nen 4 OcHoBbl TpUTroHOMeTpHHU. TpUroHomerpnyeckne GyHKIUH 18 12

Tema 4.1 Tpuronomerpuueckue GpyHKIIUN POU3BOJILHOTO yIIIa, yncia. PaquanHas u rpajgycHas Mepa yria 2

Ilpakmuueckoe 3anamue Ne 3

Tema 4.2 OcHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA.

Tema 4.3 @opmyibl IPUBEACHHUS 2

Tema 4.4 CuHyC, KOCHHYC, TAHT'€HC CYMMBbI U Pa3HOCTH JIBYX YIJIOB 2

Ilpaxmuueckoe 3anamue Ne 4

Tema 4.5 CuHyc 1 KOCHHYC IBOMHOTO yria. @opMyIisl TIOJOBUHHOTO yIia

Tema 4.6 @ynkuuu, ux cpoiicrsa. CriocoObl 3a1aHust yHKITHIHA 2

Tema 4.7 TpuronomeTrpuyeckue GyHKIIMH, UX CBOWCTBA U TpapuKu 2

Ilpakmuueckoe 3anamue Ne 5
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Tewma 4.8 IIpeoOpa3zoBanne rpadiKOB TPUTOHOMETPUUIECKUX (YHKIIHHA

Tema 4.9 OOpaTHBIEC TPUTOHOMETPHYECKUE PYHKIIUU 2
Tema 4.10 IIpocreitnme TpPUroHOMETPUIECKUE YPABHEHUS 2
Tema 4.11 Ilpocreitnme TPUroHOMETPUIECKHE HEPABEHCTBA 2
Tema 4.12 Crioco0Obl pelieHus: TPUrOHOMETPUYECKUX YPaBHEHUN 2
Ilpakmuueckoe 3anamue Ne 6
Tema 4.13 Cuctembl TPUTOHOMETPUUECKUX YPABHEHUI
Tema 4.14 Ilpaxmuueckoe 3anamue Ne 7 KoutponbHas padota «OCHOBBI TPUTOHOMETPHUHU.
Tpuronomerpuyeckue GyHKIIHI
IIpogheccuonanvro opuenmuposanroe cooepicamniue
Ilpakmuueckoe 3anamue Ne 8
Tema 4.15 Onmcanue MpoON3BOACTBEHHBIX MPOIECCOB C TOMOIIBIO TPAapUKOB (PYHKITHIA

Paznen 2 IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE 8 8
Tema 2.10cHOBHBIE IOHATHUS CTEPEOMETPUU. PacrionoxeHnue npsMbIX U IIOCKOCTEN 2
Tema 2.2[1apannenbHOCTh NPSAMOI U IIIOCKOCTH. YTOJI MEKIY MPSIMON U TNIOCKOCTHIO 2
Ilpakmuueckoe 3anamue Ne 9
Tema 2.3[1apannensHocTs mIockocTel. [lapannensHoe npoekTupoBanue
Tewma 2.4IlepneHIuKyISIPHOCTD MPSAMBIX, IPAMON U TIIIOCKOCTH 2
Tema 2.511epneHAUKYISIPHOCTD MIIOCKOCTEN. [lepreHANKysSp ¥ HaKJIOHHAS 2
Ilpakmuueckoe 3anamue Ne 10
Tema 2.6 Teopema 0 Tpex nepHeHIUKYIIpax
Tewma 2.7 IIpakmuueckoe 3anuamue Ne 11 KontponbHas paborta «[IpsiMbie v MIOCKOCTH B IPOCTPAHCTBE»
IIpogheccuonanvro opuenmupogannoe cooepircanue
Ilpakmuueckoe 3anamue Ne 12
Tema 2.8 ITpsiMble 1 IITOCKOCTH B apPXUTEKTYPE U CTPOUTEIHCTBE

Paznen 3 KoopanHatsl 1 BeKTOPbI B IPOCTPAHCTBE 6 6
Tema 3.1 /lexapTOBBI KOOPAMHATHI B IPOCTPAHCTBE. PaccTosHNE MeX Y IBYyMsl TOUKAMHU 2
Tema 3.2 BekTopbl B IPOCTPAaHCTBE 2
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Tema 3.3 Yron Mexny BektopaMu. CKaJISIpHOE MPOU3BEICHUE BEKTOPOB

Ilpakmuueckoe 3anamue Ne 13

Tema 3.4 PaznokeHue BeKTOpa

[Ipakmuueckoe 3anamue Ne 14 Tema 3.5 KontponbHas pabota «KoopInHATEI M BEKTOPHI B POCTPAHCTBEY

Ipogheccuonanvro opuenmuposannoe cooepircanue

Ilpakmuueckoe 3anamue Ne 15

Tewma 3.6 BekTopHOE IPOCTpaHCTBO B TPO(ECCHOHANIBHBIX 3a7a9ax

Paznea 5 IIpousBoanasi pyHKUNHU, ee IPUMEHEHHUE 20 12
Tema 5.111onsTHE O TIpeneIe NocaeA0BaTENbHOCTH. [JI1MHA OKPYKHOCTH U IUIOIIAb KPYyra KaK Ipeesibl 2
II0CJIEI0BATENBHOCTEN
Tema 5.2 [Tonsitue npousBoaHoM. [IponsBoaubie hyHKIUI 2
Tema 5.3 [IpousBoagHBIE CYMMBI, pa3HOCTU 2
Tema 5.4 ITpou3BoaHbIE MPOU3BEICHUS, YACTHOTO 2
Ilpakmuueckoe 3anamue Ne 16
Tema 5.5 [IpousBoaHble TpUroHoMeTprueckux GyHkuuil. [IponsBoaHas cioxHON QyHKIIMI
Tema 5.6 [lonsiTue o HenpepbIBHOCTH (hyHKIIMU.MeToa HMHTEpBasloB 2
Tema 5.7 'eoMeTpUYECKHN CMBICI IIPOU3BOJIHON 2
Tema 5.8 YpaBHeHue kacaTesbHOM K rpaduky QyHKIUH 2
Ilpakmuueckoe 3anamue Ne 17 /lugpgpepenyuposannuiii 3auem

2 cemecTp
Tema 5.10 MoHOTOHHOCTE QYHKIIMHU. TOUKH IKCTPEMYMBI 2
Tema 5.11 UccnenoBanue GyHKIUN U TOCTpOeHHE IpadUKOB 2
Tema 5.12 I'paduixu 1poOHO-THHEHHBIX PYHKIIHHA 2

Ilpakmuueckoe 3anamue Ne 18

Tema 5.13 HauOosnpiee 1 HanMeHblIee 3HaueHUs QYHKIUU

[Tpaktuueckoe 3anstue Ne 19 Tema 5.14 KonrponbHas padota «[IpousBognas GyHKINHM, €€ MPUMEHEHHUE)

IIpogheccuonanvro opuenmuposannoe cooepircanue

Ilpakmuueckoe 3anamue Ne 20
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Tema 5.15 ®Ousnyeckuii CMBICT MPOU3BOIHON B MPO(PECCHOHAIBHBIX 3a7]a4aX €CTECTBEHHOHAYYHOT'O MPOQUIIs

Ilpakmuueckoe 3anamue N 21

Tema 5.16 HaxoxxieHue onTUManbHOTO pe3yabTaTa B 33/1a4yaX eCTECTBEHHOHAYUYHOTO MPOQUIIs

Pa3nen 6

MHororpaHHHKHM ¥ TeJia BpalleHust

14

Tewma 6.1 Bepimunsl, pedpa, rpaHi MHOTOTpaHHUKA

Tema 6.2 IIpusma, ee cocrapisomue, ceueHue. [Ipsmas u npaBuabHas NpU3MbI

Tema 6.3 [Mapamnenenunen, kyo. Ceuenue Ky0a, mapaienenunena

Tema 6.4 anaMI/ma, €€ COCTAaBJIAOIIHUEC, CCUCHUC. HpaBI/IHLHa}I nmupamMuyja. YceueHHas nmupamMmuaa

NN DN

Ilpakmuueckoe 3anamue Ne 22

Tema 6.5 bokoBas u noJHast MOBEPXHOCTh MPU3MBI, THPAMUJIbI

Tema 6.6 Cummetpus B KyOe, napajuieienurneie, Ipu3Me, TupaMuae

Tema 6.7 IIpaBuiibHbIE MHOTOIPAaHHUKH, UX CBOMCTBA

Tema 6.8 Lunuuap, ero coctapistonme. CeueHne MUIUHIPA

Tema 6.9 Konyec, ero cocrapiustoniue. CeueHue KoHyca

Tema 6.10 Yceuennslii koHyc. CedeHue yCeUeHHOT0 KOHyca

[\OR I \O NI SR I (SN N}

Ilpakmuueckoe 3anamue Ne 23

Tema 6.11 Ilap u cepa, ux ceuenus.

Tema 6.12 ITougarue 00 o0beMe Tena. OTHOLIEHHE 00BEMOB HOIO0OHBIX TEII

[\

Tema 6.13 O6beMbl MHOTOTpaHHUKOB. OOBEMBI IMJIMH]IPA U KOHYCA

Ilpakmuueckoe 3anamue No 24

Tema 6.14 I1nomaan noBepxHocTel HUIAMHAPA U KoHyca. O0beM m1apa, Iiomaab chepbl

[Tpaktuyeckoe 3anstue Ne 25 Tema 6.15 KonTponbsHas pabota « MHOTOrpaHHUKH U Tella BPAIIEHUS»

IIpogheccuonanvro opuenmuposannoe cooepoicanue

Ilpakmuueckoe 3anamue Ne 26

Tema 6.16 Ilnomanu noBepxHOCTEN KOMOMHUPOBAHHBIX T€OMETPUUYECKUX TEI

Ilpakmuueckoe 3anamue Ne 27

Tema 6.17 Pacuetr 00beMa BMECTUMOCTH BEILIECTB

Ilpakmuueckoe 3anamue Ne 28
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Tewma 6.18 IIpumepbl cumMeTpuii B TpoPEeCCUIX U CIICIMATBHOCTAX €CTECTBEHHOHAYYHOTO MTPOHUIIS

Pa3zpgen 7

IlepBooOpa3Has pyHKINH, ee IPUMEHEHUE

Tewma 7.1 IlepBooOpa3Has ¢pyHkiuu. [TpaBuia HaxoxACHUS IEPBOOOPA3ZHBIX

Ilpakmuueckoe 3anamue Ne 29

Tema 7.2 HaxoxeHust nepBooOpa3HbIX (yHKIUN

Tema 7.3 [Tnomans kpuBonuHeitHO# Tpaneuun. @opmyna Hetotona — Jlelioauna

Tema 7.4 HeonpeneneHHbIN U ONPEAEICHHBIA HHTETPaIb

Ilpakmuueckoe 3anamue Ne 30

Tema 7.5 [lonsiTve 00 onpeeIEeHHOM MHTErpajie Kak IUIoLaid KpUBOJIMHEHHON Tpaneuuu

[TpakTueckoe 3austue Ne 31 Tema 7.6 KontponbHast pabota «IlepBoobpaznast GyHKIIMHU, €€ IPUMEHEHUE)

IIpogheccuonanvro opuenmuposanroe cooepicamnue

Ilpakmuueckoe 3anamue Ne 33

Tewma 7.7 Ilpumenenus uHTErpalia B 3a/1a4ax NpodeccHoHanIbHON HATPaBICHHOCTH €CTECTBEHHOHAYYHOTO
npoduist

Pa3zngen 8

Crenenu u kopHu. CTteneHHas PyHKIHA

Tema 8.1 Crenennas pyHKIUS, €€ CBONCTBA

Tewma 8.2 [IpeoOpa3zoBanue BeIpaKEHUN C KOPHIMHU N-OW CTEMEHHU.

Tema 8.3 CBoiicTBa CTECIICHU C palOHAJIbHBIM U JIEHCTBUTEIIHLHBIM ITOKA3aTEISIMU

Tema 8.4 Penenvie nppannoHaJIbHBIX ypaBHEHUN

[\CRI \ONIN ORI O e ]

Ilpakmuueckoe 3anamue Ne 34

Tema 8.5 Penienne nppaniioHaJIbHBIX HEPABEHCTB

[Tpaktuyeckoe 3anstue Ne 35 Tema 8.6 KontponbHas padora «Crenenu U kopHH. CteneHHas QyHKIHS»

Pa3znen 9

IHoka3aTenbHast pyHKIUA

10

Tema 9.1 Iloka3zaTtenbHast pyHKIMS, €€ CBOICTBA

[\

Tema 9.2 Knaccudukanus nokasareiabHbIX ypaBHEHUH

Ilpakmuueckoe 3anamue Ne 36

Tema 9.3 Pemenue nokas3arenbHbIX YpaBHEHUN

Ilpakmuueckoe 3anamue Ne 37 Tema 9.4 IIpocTeiiine nokasaTelIbHbIE HEPABEHCTBA
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Ilpakmuueckoe 3anamue Ne 38 Tema 9.5 Penienue nokaszaresibHbIX HEPABEHCTB

Ilpakmuueckoe 3anamue Ne 39

Tema 9.6 CucteMbl MOKa3aTeNbHBIX YPABHEHUI

[Tpaktrueckoe 3ansatue Ne 40 Tema 9.7 KontponsHas pabota «Iloka3zarenpHas (QyHKIHSI)

Pa3zgen 10

Jlorapu¢gmsl. Jlorapupmuyeckas GyHKuus

10

Tema 10.1 Jlorapudm uncna. JlecATHUHBINA U HATYpaTbHBIN JOTapU(PMBI, YHCIIO €

Tewma 10.2 CsoiicTBa norapudmoB. Omneparnys JorapuGMUPOBAHUS

Tema 10.3 O6patnas Qynkuus, ee rpadpuk.CUMMETPHS OTHOCUTEIHHO MPSIMON y=X

Tema 10.4 Jlorapudmudeckas GyHKIHs, €€ CBOMCTBA

Tema 10.5 Knaccuduxanms norapupmMudeckiux ypaBHEHUN

[\CR I \ONI ORI \O N )

Ilpakmuueckoe 3anamue N 41

Tema 10.6 Pemenue norapuMuuecKux ypaBHeHUN

Ilpakmuueckoe 3anamue Ne 42 Tema 10.7 Jlorapudmudeckrne HepaBeHCTBA

Ilpakmuueckoe 3anamue Ne 43

Tema 10.8 Cuctemsl norapupMUYecKux ypaBHEHUM

[TpakTueckoe 3ausatue Ne 44 Tema 10.9 KonrponbsHas padora «Jlorapudmsl. Jlorapupmuyeckas GyHKIUS»

IIpogheccuonanvro opuenmuposgannoe cooepiicanue

Ilpakmuueckoe 3anamue No 44

Tewma 10.10 Jlorapudmudeckasi Cnupayib B apXUTEKTYPE U CTPOUTEIIHCTBE

Pa3zgen 11

9J1eMeHTDI KOMﬁI/IHaTopI/IKI/I, CTATUCTHKHU U TEOPUH Bep()ﬂTHOCTeﬁ

Tema 11.1 OcHOBHBIE MOHATHSI KOMOMHATOPUKH

Tema 11.2 CoObITHE, BEpPOATHOCTH COOBITUS

Tema 11.3 CnoxxeHne n yMHOKEHUE BEPOATHOCTEN

Tema 11.4 luckpeTHas ciydaiiHasi BEJIMUMHA, 3aKOH €€ paclpeaeIeHus

N DN e

[Tpaktuyeckoe 3anstue Ne 45 Tema 11.5 KontponbHas pabdoTta «9eMeHTbl KOMOMHATOPUKH, CTATUCTUKU U
TEOPHUH BEPOATHOCTEN»

IIpogheccuonanvro opuenmuposannoe cooepircanue

Ilpakmuueckoe 3anamue Ne 46
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Tema 11.6 BeposTHOCTD B 3a7a4ax €CTECTBEHHOHAYYHOTO PO

Ilpakmuueckoe 3anamue Ne 47

Tewma 11.7 IlpencraBnenue qaHHBIX. 3a/1a4d MAaTEMAaTUYECKONW CTATUCTUKUECTECTBEHHOHAYYHOTO TTPOQ IS

Pa3zpen 12

YpaBHeHUs1 1 HEPABEHCTBA

10 9

Tema 12.1 PaBHOCHJIBHOCTh YpaBHEHUH U HEPABEHCTB

Ilpakmuueckoe 3anamue Ne 48

Tema 12.2 OOmme MeTobI pereHus ypaBHEHHHA

Tema 12.3 I'paduueckuii MeTo1 pelieHus] ypaBHEHU I

Tema 12.4 YpaBHeHUs 1 HEPABEHCTBA C MOAYJIEM

\9)

Tema 12.5 YpaBHeHUs U HEPABEHCTBA C IapaMeTpaMu

Ilpakmuueckoe 3anamue Ne 49

Tema 12.6 Cuctembl ypaBHEHUN U HEPABEHCTB, pelllaeMble rpaduuecku

Tema 12.7 KontponpHas pabota «YpaBHEHUS U HEPABEHCTBAY

Ilpogheccuonanvro opuenmupogannoe cooepircanue

Ilpakmuueckoe 3anamue Ne 50

Tema 12.8 Haxoxx/ieHue HEM3BECTHOW BEJIMUMHBI B 3a/1a4aX €CTECTBEHHOHAYYHOTO MPOQPHIIs

Ilpakmuueckoe 3anamue Ne 51 TloaroroBka K sK3aMeHy/3aluTa HHIUBUYAIBHOTO MMPOEKTa

Hroro

130 103

IIpomeosicymounas ammecmayus (3K3aMmeH)
Koncynomayuu

MaxkcumanbHas

233

244

24




5. JIUCT UBSMEHEHHUH U JONMOJTHEHUM

5.1. JlononHeHus W HU3MEHEHMsI K paboueill NporpaMMme Ha y4eOHBI TOX 10
JMCIUIIIIHE
B paGouyro mporpaMmy BHECEHBI CIIEIYIONIIE JOTIOIHEHHS/M3MEHEHUS:

JlononmHeHus U U3MEHEHUs B paboueit mporpamme o0CykIeHbl Ha 3acenannu MK

« » 20 r. (mpotokoi Ne ).

IIpencenarens MK (®HO)

5.2. JlomonHeHMs W W3MEHEHHMS K paboyeil mporpaMme Ha y4eOHBIA TOJ 10
JTUCLUIUINHE

B paGouyro mporpaMmy BHECEHBI CIIEIYIONIHE JOMOTHEHHUS/ N3MEHEHHS

JlononHeHus 1 U3MeHEeHus B paboueil mporpamme o0cyxIeHbl Ha 3aceqanuu MK

« » 20 r. (mpotoxos Ne ).
IIpencenarens MK (®UO)
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