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1. O0mas xapakTepucTHKa pado4eil NPOrpaMMbl AU CUHUIIIMHBI
1.1 MecTO TMCUMIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl

YueOHnas aucuuiinHa «Marematuka» sSBisieTcst 00s13aTeNbHOM YacThI0 0011e00pa30BaTeIbHOTO
IIUKJIa OCHOBHOM 00pa3oBareinbHOi nporpammsbl B coorBeTcTBHH ¢ PI'OC mo crenuansHOCTH
27.02.07 «YripaBineHrue Ka4eCTBOM MPOTYKIIMH, ITPOIIECCOB U YCIYT (TI0 OTPACIISM ).

VYuebnas qucuuruaa «MarteMmaTrkay odecriednBaeT (OpMUPOBAHKE OOIINX KOMIIETEHIUIH 11O
BceM BusiaMm aesatenbHoctd @I'OC no cneunanbHocT 27.02.07 «YipaBiieHHE KaueCTBOM
IPOAYKIMH, IPOLIECCOB U YCIIYT (II0 OTPACIISIM)».

1.2 Heab u njiaHupyeMblie pe3y/ibTaThl 0CBOCHHUS JMCHHUIIIMHbI, COOTHECEHHbIE ¢
IVIAHNUPYEMBbIMH Pe3y/JIbTATAMM 0CBOCHHUSI 00pa30BaTeJbHONH NPOrPaMMbl

OcBocHHE TUCITUTUIMHEI HAITPABJICHO Ha (popMHUpOBaHUE:

OK 07 CozeiicTBOBaTh COXpaHEHHIO OKPYIKAIOLIEH CPeIbl, pecypcocOepeKeHHIO,
NPUMEHATH 3HaHUsI 00 M3MEHEHNH KJIMMaTa, IPUHIUIBI OePEeKIMBOTO TPOM3BO/ICTBA,

3¢ HEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYALIUIX

JIM4HOCTHBIE Pe3yNbTaThl: HAIMYNE MOTUBAIMU K OOYUCHHIO ¥ TMYHOCTHOMY Pa3BHUTHIO;
LIEJICHAPABJICHHOE PAa3BUTHUE BHYTPEHHEN MMO3UIUU JUYHOCTH HA OCHOBE JTyXOBHO-
HpPaBCTBEHHBIX IIEHHOCTEH HapoaoB Poccuiickoii deneparuy, HICTOPUYECKUX U
HAIMOHAEHO-KYJIbTYPHBIX TPATUIHNA, (POPMHPOBAHNE CUCTEMBI 3HAUNMBIX IIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK, aHTUKOPPYNIIMOHHOTO MUPOBO33PEHUS, TPABOCO3HAHUS,
AKOJIOTUYECKOM KYJbTYPHI, CIIOCOOHOCTH CTaBHUTh LCJIN U CTPOUTD )KU3HCHHBIC ITJIaHbI
MeranpenmMeTHbIe pe3yIbTaThl: OCBOSHHBIE 00YYaIOUIMMHUCS MEKIPEAMETHBIC IOHATHS U
YHUBEpCAJIbHbIE yueOHbIE AeUCTBUS (PETYIATUBHBIE, I03HABATENIbHbIE,
KOMMYHUKaTHBHBIC)

CTIIOCOOHOCTH MX MCIIOJB30BAHMUS B TIO3HABATEIILHOW U COIIMATILHOM MPaKTHKE,
OBJIa/IEHUE HAaBbIKaMM yueOHO-HCCIIEJ0BATENIbCKOM, TPOEKTHON M COLIMAIbHOMN
JeSTeTbHOCTH

[IpenMeTHBIE pe3ybTaThl: YMEHHE UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH anmapar
JUIsL OIIMCAHMSI PEAJIBHBIX ITPOLIECCOB U ABJICHUH U NIPU PELICHUU 3a/1a4, B TOM YUCIIE U3
JIPYTUX YYEOHBIX MTPEIMETOB;

YMEHHE IPUMEHSTh YPABHEHHUSI, HEPABEHCTBA, UX CUCTEMBI JJIs PELLICHUS
MaTeMaTHUYeCKUX 3ajlad U 3ajjad U3 pa3IMyHbIX o0sacTell HAyKU U pealbHOM JKU3HU;
YMEHHUE UCI0JIb30BaTh IPOU3BOIHYIO JUISl UCCIIEA0BAaHUS (QYHKUUH, U1 HAXOXKIACHUS
HaWIy4YILEro peleHus B IPUKIaJHbIX, B TOM YHCIIE COLMAIbHO-3KOHOMHYECKHX 3a/1auax;
yMeHue rpaduyecku ncciieioBaTh COBMECTHBIE HAOIIOAEHUS C MOMOIIBIO JHarpaMm
paccenBaHMs M JINHEWHOW PErpeccuu;

3HAaKOMCTBO C ITOHATUSAMU: 3aKOH OOJIBIINX YHUCEII, METO/IbI BHIOOPOUHBIX MCCIIEIOBAHUM;
yMEHHE NPUBOANUTH TPUMEPHI MTPOSBIECHUS 3aKOHA OOJIBIINX YUCEN B IPUPOJHBIX U
OOIIIECTBEHHBIX SIBICHUSX;

yYMEHHE UCIIONb30BaTh MPHU PEIICHUHU 33]a4 U3yUeHHbIE (aKThl U TEOPEMBI IIIAaHUMETPHUH;
yYMEHHUE OILIEHUBATh pa3Mepbl 0OBEKTOB B OKPYKAIOIIEM MUPE;

yMEHHE pacro3HaBaTh paBHbIE U MOI00HBIE (PUTYPBI, B TOM YHCIE B IPUPOE, UCKYCCTBE,
apXUTEKTYpE; YMEHUE UCIIOIb30BaTh T€OMETPUUECKUE OTHOLLIEHUS, HAXOIUTh
reoMeTpUYEeCKre BEeIMUUHBI (IUIMHA, YT, IJI0Madb, 00beM) MPU PELICHUH 3a/1a4 U3
JPYTUX y4eOHBIX MPEAMETOB U U3 PEATbHOM KU3HH;

yMEHHE MOJEIMPOBATh PealibHbIE CUTYAIIUU Ha SI3bIKE MAaTEMATHUKH; COCTAaBIISTh
BBIPAKEHUS, YPABHEHMSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33/1a4H, UCCIIEN0BATh



MIOCTPOSHHBIE MOJIENIN C MCIIOJIb30BAaHUEM arrapara anreopbl, HHTEPIPEeTHPOBAThH
IIOJIy4YEHHBIN Pe3yJbTaT; CTPOMTh MATEMAaTUYECKUE MOEIIHU C IIOMOILBIO T€OMETPUUECKHUX
IIOHSATUI U BEJIMYMH, pEeLIaTh CBA3aHHBIE C HUMM IIPAKTUYECKUE 3a]1a4H; COCTABIIATh
BEPOATHOCTHYIO MOZEIIb M MHTEPIPETUPOBATH MIOJyYEHHBIN PE3YyJIbTAT; pellaTh
IIPUKJIAJHBIC 33Ja41 CPEACTBAMU MAaTEMAaTHYECKOI0 AaHAJIN3a, B TOM YUCJIE COLUAIBHO-
HKOHOMHUYECKOT0 U (PM3UUECKOr0 XapaKTepa;

yYMEHHUE BBIOMPATh MOIXOASIINI METO JUTsl pEILICHHs 3a/1a4i; TOHUMaHKEe 3HAaYUMOCTH
MaTEMaTUKU B U3yYEHUU IIPUPOJHBIX IIPOLECCOB U SIBJICHUM; YMEHUE IPUBOIUTH
IIPUMEPBI MATEMATHYECKUX OTKPBITUN POCCUNCKON U MUPOBOM MaTEMaTUYECKON HAYKH

OK 1 Be16upath ciocoObI penieHus 3a1a4 npohecCuOHATBHON 1eITeTbHOCTH
MPUMEHHUTEIBHO K PA3JIMUYHBIM KOHTEKCTaM

JIM4HOCTHBIE Pe3yNbTaThl: TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U
CaMOONPEEIICHHUIO;

HaJIM4YMe MOTUBALIUU K O0YYEHHUIO U TMYHOCTHOMY Pa3BUTHUIO
MeTtanpeaMeTHbIe pe3yIbTaThl: OCBOCHHBIC 00YYAOIIUMUCS MEKITPEIMETHBIC TIOHATHS U
yHHUBEpcalibHbIe yueOHbIE NeUCTBUS (PEryIsSTUBHBIC, TO3HABATEIbHEIE,
KOMMYHHUKATHUBHBIC)

CHOCOOHOCTH MX UCTOJIb30BaHUS B MO3HABATEILHOM U COLIMATILHON MPAKTHKE;
TOTOBHOCTB K CAMOCTOSITEIbHOMY IJIAHUPOBAHHUIO U OCYIIIECTBICHUIO YUEOHOM
NeSITeIbHOCTH, OpTraHU3aIi Y4eOHOTO COTPYAHUYECTBA C MeJarornyeCKuMu
pabOTHUKAMU ¥ CBEPCTHUKAMH, K YUACTHIO B TIOCTPOSHUY WHINBHYJTbHOM
00pa3oBaTeNnbHON TPACKTOPUHI

[IpenMeTHBIE pe3ybTaThl: YMEHHE pelllaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C
MOMOIIBIO PA3JIMYHBIX IPUEMOB, pelllaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C
apaMeTpoM;

yMEHUE CTPOUTh rpaduku GyHKIMH, BBIIOIHATH peoOpa3oBaHus rpadukoB GyHKINT;
YMEHHE HUCII0NIb30BaTh CBOMCTBA U rpaUKu PYHKIU sl pelieHns ypaBHEHUH,
HEPaBEHCTB U 3ajiay C apaMeTpaMu;

yMEHHE NMPOBOIUTH Hccie0BaHne QYHKINHN; H300pakaTh HAa KOOPAWHATHON MIIOCKOCTH
MHOYKECTBA PELIEHUH YpaBHEHUH, HEPABEHCTB U UX CUCTEM, HAXOJUTh ACUMIITOTHI
rpaduka QyHKIMH;

YMEHHUE BBIYUCISATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMITO3UIIMU
(GyHKIUH, HAXOIUTh YpaBHEHUE KacaTeNbHOM K TpaQuKy (yHKINH;

yMEHUE NMPOU3BOAUTH apu(MeTHUECKHE JeHCTBUS C KOMIUIEKCHBIMU YHCIIaMH, IPUBOJUTH
MIPUMEPHI UCII0JIb30BAHNS KOMIUIEKCHBIX YHCENT;

YMEHUE HaXOJUTh BEPOSTHOCTH COOBITUH C MCTOIb30BaHUEM IPpahUUECKUX METO/IOB,
MPUMEHSTD JUIsl pelIeHUs 3a/1a4 (POPMYJIbI CII0KEHHSI U YMHOXKEHUS BEPOSTHOCTEH,
¢dbopmyy OIHOH BeposaTHOCTH, popmyiry bepHyiin, koMOMHATOPHBIE (PAKTHI U
(GbopMyIIbI, OLIEHUBATh BEPOSITHOCTU PeaIbHBIX COOBITUH;

yMEHUE MPUMEHATh CBOUCTBA FEOMETPUUECKUX (PUTYDP, CAMOCTOATENBHO (hOPMYTUPOBAThH
orpezieNieHusl U3y4aeMbIX (UTYp, BBIABUTATh THIIOTE3bI O CBOMCTBAX M NMPU3HAKAX
reoMeTpHUECcKuX (pUryp, 000CHOBBIBATH UM OMPOBEPTaTh HX;

yMEHHE NMPOBOIUTH KiIaccuuKaIuio GUryp rno pa3IuyHbIM IpU3HAKaM, BBIIIOIHATh
HE00XO0/IMMBIE TOTIOJIHUTENIbHBIE TOCTPOCHUS, HAXOUTh OTHOIIEHHE 00BEMOB TOJOOHBIX

duryp



OK 2 Hcnonb30BaTh COBPEMEHHBIE CPEACTBA ITOMCKA, AHAJIN3a U UHTEPIIPETALlUN
nHpopManuu 1 HHPOPMALIMOHHBIE TEXHOJIOTUH JUIs BBINIOJIHEHUS 3a/1a4
npodecCHOHABHOM e TEIBHOCTH

JIMYHOCTHBIE pe3yJIbTaThl: TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH U
CaMOOIIPEIEIICHUIO;

HaJINYMe MOTUBALMH K O0yUEHHIO U JMYHOCTHOMY PAa3BUTHIO

MertamnpeaMeTHbIe pe3yIbTaThl: OCBOCHHBIE 00YYAIOLIMMHCS MEKITPEIMETHBIC TOHATHUS U
yYHHUBepCallbHble YdeOHbIE 1eHCTBUSI (PErYIATUBHBIE, [I03HABATEIbHBIE,
KOMMYHHUKATHUBHBIE)

CIOCOOHOCTh MX UCIIOJB30BAHUS B II03HABATEIILHON U COLIMATIbHON IIPAKTUKE;
TOTOBHOCTbH K CAMOCTOSITEIbHOMY IJITAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM
NesTeIbHOCTH, OPraHU3alMU y4eOHOr0 COTPYJHUUYECTBA C M1€Jarorn4eCKUMHU
pabOTHHKAMU M CBEPCTHUKAMHU, K YUYACTHIO B MOCTPOSCHUH MHANBUIYTBHOM
00pa3oBaTeNbHON TPACKTOPHH

[IpenmeTHble pe3ynbTaThl: YMEHUE ONIEPUPOBATH OHATUSAMMU:

OIIpeJIeJIEHUE, aKCUOMA, TeOpEMa, CIIEACTBUE, CBOMCTBO, IPU3HAK, 10KA3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIIHUPOBKH;

MHO>K€ECTBO, IT0JIMHOXECTBO, OIE€paIK HaJl MHOXKECTBAMY;

coYeTaHue, NepPeCcTaHOBKa, YUCIIO COYETAHUH, YUCIIO NIepecTaHOBOK; OnHOM HbloTOHA;
HaTypaJIbHOE YUCIIO, LEJIOE YUCIIO0, OCTATOK I10 MOIYJII0, PALIUOHATIBHOE YUCIIO,
UppalMoOHAIbHOE YHCII0, MHOKECTBA HATYPaJIbHbIX, 1€JIbIX, PALIUOHATIBHBIX,
JEHCTBUTENBHBIX YUCET;

CTEIEHb C LEJIBIM [T0Ka3aTeseM, KOPEHb HaTypaJIbHOM CTENEHH, CTENEeHb ¢ pallMOHAIbHBIM
[I0Ka3aTeJeM, CTENEHb C JCHCTBUTENbHBIM (BELIECTBEHHBIM) IT0KA3aTelIeM, JJIorapugm
qucia, CUHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YHCIIA;

TOKECTBO, TOXKAECTBEHHOE IPe00pa3oBaHye, ypaBHEHUE, HEPABEHCTBO, CUCTEMA
YPaBHEHUI U HEPABEHCTB, PABHOCWIBHOCTh YPaBHEHU, HEPABEHCTB U CUCTEM,
paloHaIbHble, UppallOHaIbHbIE, I0KAa3aTeNbHbIE, CTETIEHHbIE, JJorapu(MuuecKue,
TPUTOHOMETPUUYECKHUE YPABHEHUS, HEPABEHCTBA U CUCTEMBI,

rpaduk QyHKIMH, oOpaTHast PyHKIMS, KOMIO3UIMS PYHKIMH, TMHEWHas QyHKUIUS,
KBaJpaTU4Has GYHKILHUsA, CTeNIeHHas: QYHKIUA C IeJIbIM MI0Ka3aTeNeM,
TPUTOHOMETpHUECKHE PyHKINHU, OOpaTHbIE TPUTOHOMETpHUUECKHEe (QPYyHKIUY,
nokaszatesbHas u Jjorapupmudeckas GyHKINHU;

YETHOCTh (PYHKIIUH, IEPUOJUYHOCTD (PYHKIIMU, OTPAHUYEHHOCTh (QDYHKIIUHY,
MOHOTOHHOCTb (DYHKIIUH, SKCTpeMyM (YHKIIMH, HanOOJIbllIee U HAaMMEHbIIee 3HAaUeHUs
(GyHKIIMU Ha IPOMEXKYTKE;

[0CJIe/10BaTeIbHOCTD, apu(METHUYECKast IPOrPECcCcHs, TeOMETpUUYECKast IPOrpeccus,
O0ecKOHEYHO yObIBarolIasi reoMeTpuiecKas porpeccus;

HENPEepbIBHOCTh (PYHKIIUH, aCUMIITOTHI rpaduka GyHKINH, IepBast U BTOpast IPOU3BOAHAsS
GyHKIMHU, TeOMETPUYECKHU U (PU3MUECKUN CMBICI POU3BOAHOM, IEPBOOOpa3Has,
OIIpEAEIICHHBIN UHTETPAI;

TOUKa, MpsiMasi, MII0CKOCTh, IPOCTPAHCTBO, OTPE3OK, JIyY, IIIOCKUH yTOJ, ABYTPAHHBII
yTOJI, TPEXTPaHHBIN YTroJl, IEPECEKAIOIINECS, TapAJIIENIbHBIE U CKPELIMBAIOLINECS
MpsiMble, MapajIeIbHOCTh U MEPIEHAUKYISIPHOCTD IPSIMBIX U IIOCKOCTEH, yToI MeXay
MPSIMBIMH, YTOJI MEXIY MPSIMOU U INIOCKOCTBIO, YTOJ MEKAY IIIOCKOCTSIMU;
MHOTOTpaHHUK, CEYEHUE MHOTOIPaHHUKA, TPABUIbHBIN MHOTOIpaHHUK, IpHU3Ma,
nupamua, GUrypa ¥ NoBepXHOCTh BpallleHUs, IIMIUHIP, KOHYC, ap, cdepa, pasBepTKa
MMOBEPXHOCTH, CEUEHUS KOHYyCa U LIWJIMHAPA, MapaljieIbHbIE OCH WJIK OCHOBAHUIO,
CeueHHe IIapa, IIOCKOCTh, Kacatoliasics chepbl, HUINHAPA, KOHYCA;

wioaab Gurypsl, 00beM GUrypbl, BeIMYMHA YIJIa, PACCTOSHHUE OT TOUKH JI0 MJIOCKOCTH,
paccTosiHue MEeXIy MPSMBIMH, PACCTOSTHUE MEXKAY IIOCKOCTSAMHU, IIIOIAb Cephl,



TUTIOIIAb TOBEPXHOCTH MUPAMHUIbI, IPU3MBI, KOHYCa, IMINHAPA, 00BeM Ky0a,
MPSIMOYTOJIBHOTO MapaJuIesIeIuIIeIa, THPAMHUIBI, TIPU3MBI, IMIIMH/IPA, KOHYyCa, IIapa;
JBMDKEHUE, TApaJlIeNIbHBINA IEpEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MMOBOPOT, TpeoOpa3zoBaHue MOA00Hs, TO00HBIE PUTYPHI,

PSIMOYTOJIbHAS CUCTEMA KOOPJMHAT, BEKTOP, KOOPIMHATHI TOUYKH, KOOPIUHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEICHIE BEKTOPA HA YHCIIO, Pa3JI0KECHUE BEKTOpa Mo Oa3ucy,
CKaJIIPHOE TMPOU3BEICHUE, BEKTOPHOE MPOU3BEICHHUE, YTOI MEXKIY BEKTOPAMU;
cllydaiiHasi BeJIMYMHA, pacIpeielieHIe BEepOsSTHOCTEH, MaTeMaTHUECKOE OKUIaHNE,
JHCTIEPCHUs M CTaHAapPTHOE OTKJIIOHEHUE CIyYaiiHOM BeTHMYUHBI, QYHKIIUHN pacrpeeeHus
Y TUIOTHOCTH PaBHOMEPHOTO0, ITOKA3aTeILHOT0 M HOPMAJILHOTO PacIpe/e/ICHUH;

YMEHHUE HaXOAUTh aCUMIITOTHI rpaduka GyHKINH;

cpenHee apupMeTHIECKOe, MeIaHa, HanOoJIbIllee U HAMMEHBIIIEe 3HAYCHUS, pa3Max,
JHCTIePCHsl, CTAHAAPTHOE OTKJIOHEHHUE JIJIsl ONIMCAHUS YUCIIOBBIX JAHHBIX;

YMEHHE MCCIIeIOBATh CTATUCTHYECKUE TAHHBIE, B TOM YHCIIE C IPUMEHEHUEM
rpadUUecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

YMEHHUE HCIIOJIb30BaTh CBOMCTBA M3YyUCHHBIX PACTIPEACICHHI ISl PEIICHUS 3a/1a4;
YMEHHE MOJCTUPOBATh PeabHBIC CUTYAIlUH Ha SI3bIKE MATEMATUKU;

YMEHHUE COCTABJIATh BRIPAKCHUSI, YPABHCHUS, HEPABEHCTBA U MX CHCTEMBI 110 YCIIOBUIO
3aJ]auu, UCCIIEI0BATh IIOCTPOCHHBIE MOJIEITU C UCTIOIB30BAHMEM alllapaTa ajareOpsl,
WHTEPIPETHPOBATH NOJYYCHHBIH PE3yJIbTaT;

YMEHHE CTPOUTh MaTEMaTUYECKHE MOJIENIN C IIOMOIIBIO TEOMETPUIECKUX MTOHITUN U
BEJIMYMH, PEUIaTh CBA3aHHBIC C HUMU MPAKTHYECKUE 3a]Ia41; COCTABIIATh BEPOSITHOCTHYIO
MOJIENIb U HHTEPIIPETUPOBATH MOyUYEHHBIN Pe3yIIbTaT;

YMEHUE pelliaTh MPUKIATHBIC 3a/1a4H CPEICTBAMU MaTEMaTHYECKOTO aHAIIN3a, B TOM
YHCIIe CONHUATBHO-3KOHOMUYECKOTO B (PU3UYECKOTO XapaKTepa

OK 3 IlnanupoBath U peain30BbIBaTH COOCTBEHHOE MPO(ECCHOHANTBHOE Y TMYHOCTHOE
pa3BUTHE, TPEAIPUHUMATENBCKYIO IEATEIbHOCTh B PO ECCHOHANbHOMU cdepe,
UCMOJIb30BaTh 3HAHMS MO (PMHAHCOBOW I'PaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX
CUTyalusax

JINYHOCTHBIE pe3yNIbTaThl: TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTU U
CaMOOTIPEICIICHHIO;

HaJINYMe MOTUBALMH K 00YUEHHIO U TUYHOCTHOMY Pa3BUTHIO

MertarnpeaMeTHbIe pe3yabTaThl: OCBOCHHbBIE 00YUAIOLIMMHCS MEKITPEIMETHbIE TOHATHUS U
YHUBEpCaJIbHbIE yueOHbIE AeUCTBUS (PETYIATUBHBIE, TI03HABATENIbHbIE,
KOMMYHUKaTHBHBIE)

CIIOCOOHOCTH MX MCHOJIb30BaHUS B [IO3HABATEIBHON U COLIMATIbHON MTPAKTHKE;

OBJIa/IEHUE HAaBbIKaMM yueOHO-HCCIIeJ0BATENIbCKOM, TPOEKTHON M COLIMATbHOM
NEeATEIbHOCTH

[IpenMeTHbIE pe3yabTaThl: YMEHHE UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH anmapar
JUISL OIIMCAHMSI PEAJIBHBIX ITPOLIECCOB U ABJICHUH U NIPU PELIEHUM 3a/1a4, B TOM YUCIIE U3
JIPYTUX Y4EOHBIX MTPEIMETOB;

yMEHUE NPUMEHATh KOMOMHATOpHBIE (DAKThl M pacCy>kKACHHS JUIs PELIeHUs 3a/ay;
yMEHHE UCII0JIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHbIINN OOUIHUI enuTenb U
HauMeHblIee olI1ee KpaTHoe, alropuT™M EBKiIMa MpH peleHnu 3aay; 3HaKOMCTBO €
Pa3IMYHBIMU MO3ULIMOHHBIMU CUCTEMaMU CUUCIICHUS;

YMEHHE IPUMEHSTh YPABHEHUSI, HEPABEHCTBA, UX CUCTEMBI JJIsl PELLICHUS
MaTeMaTHYeCKUX 3ajlad U 3ajjad U3 pa3IMyHbIX o0yacTell HAyKH U pealbHOM JKU3HU;
YMEHUE UCIONIb30BaTh rpaduKu (PYHKIUHN A1 U3YUEHHUs POLIECCOB U 3aBUCUMOCTEN IpU
pelIeHNH 3a1a4 U3 APYTHX YUeOHBIX IPEIMETOB U U3 PeabHOM JKU3HU;



yMEHUE BBIpaXaTh (hOpMyJIaMH 3aBUCUMOCTH MEX1y BeTUUNHAMH;

YMEHHE MCII0JIb30BaTh IPOU3BOAHYIO ISl UCCIIE0BaHUSA (DYHKUUH, U1 HAXOKICHUS
HAaMJIy4Ilero peeHus B IPUKIAIHbIX, B TOM YUCJIE COLMAIBHO-)KOHOMUYECKUX U
(bu3nyeckux 3a1a4ax, i ONpeIeIeHUs] CKOPOCTH U YCKOPEHUS; HaXOIUTh IUIOIAIN U
00beMBI (PUTYpP C TOMOIIBIO HHTErpalIa; MPUBOAUTH IPUMEPHI MATEMATHYECKOTO
MO/JICJIMPOBAHUS ¢ OMOILBIO AU(depeHInaNbHbIX YPaBHEHUH;

3HAaKOMCTBO C ITOHATUSAMH: 3aKOH OOJIBIINX YHUCEII, METO/IbI BHIOOPOUHBIX HCCIIEJOBAHUM;
yYMEHHE PUBOJUTH IPUMEPHI MPOSIBICHHSI 3aKOHA OOJIBIIMX YUCEIT B IPUPOIHBIX U
OOI1IECTBEHHBIX SBIICHUAX;

YMEHHE HCII0JIb30BaTh IIPU PELICHUH 3a7a4 U3yUeHHbIE (DAaKThl U TEOPEMBI IUTAHUMETPHH;
YMEHHUE OIICHUBAThH Pa3Mepbl 0OBEKTOB B OKPYKAIOILIIEM MUPE;

YMEHHE CTPOUTh CEYEHHE MHOTOIPaHHUKA, 1300pa)xaTh MHOIOIPaHHUKH, GUTYPbI U
IIOBEPXHOCTHU BPALEHUS, UX CEUEHUs, B TOM YHCJIE C IOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE paclo3HaBaTh paBHbIE U 110100HBIE (PUTYpPBI, B TOM YUCIIE B IPUPOJE, HCKYCCTBE,
APXUTEKTYpE; YMEHHUE UCII0JI30BAaTh TEOMETPUYECKAE OTHOLICHHUS], HAXOIUTh
reOMETPHUECKUE BETMUUHBI (JUTMHA, YTOJ, IUI0IaAb, 00bEM) P PEIICHUH 3a1a4 U3
JIPYTUX YYEOHBIX MIPEIMETOB U U3 pEaIbHOM KU3HH;

YMEHHE MOJIEIUPOBATh PeajbHbIE CUTYallUU Ha SI3bIKE MATEMAaTUKH; COCTABIIATH
BBIPA)KECHM S, YPABHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3a/1a4H, UCCIIEI0BATh
IIOCTPOSHHBIE MOJIENH € MCIIOJIb30BAaHUEM aliapara aareopbl, HHTEpIpPEeTUPOBATh
IIOJIyYEHHBIN pe3yJIbTaT; CTPOUTh MATEMATHYECKUE MOJIEIHN C IIOMOLIBI0 F€OMETPUYECKUX
MOHATUM U BEJIMYUH, PELIATh CBA3aHHbIE C HUMU IIPAKTUYECKHE 3a/1a4l; YMEHUE
COCTABJIITh BEPOATHOCTHYIO MOJIENb U MHTEPIIPETUPOBATH IIOJy4YCHHBIN PE3YNIbTAT;
YMEHME pelllaTh NPUKIAHbIE 33Ja4l CPEICTBAMU MAaTEMATUYECKOTO aHAJIN3a, B TOM
YHCIIe CONUATBHO-3KOHOMUYECKOTO U (PU3UYECKOTO XapaKTepa;

yYMEHHUE BbIOMpATh MOIXOASIINI METO JUIsl pellieHHs 3a/1a4ul; TOHUMaHNUEe 3HAaUUMOCTH
MaTeMaTHKHU B M3YYCHUU MPUPOIHBIX M OOLIECTBEHHBIX MTPOIIECCOB U SBJICHUI;

YMEHHUE PACIO3HABATh MIPOSIBICHUE 3aKOHOB MAaTEMATUKHU B UCKYCCTBE, YMEHUE
MIPUBOJUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITUHA POCCUMCKON M MUPOBOM
MaTeMaTUYeCKOU HAyKH

OK 4 D¢ dexkTnBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMAH/Ie
JIM4HOCTHBIE pe3yNbTaThl: HATHYHE MOTHBAIMH K O0YYEHHUIO 1 THYHOCTHOMY Pa3BUTHIO;
LIEJICHAPABJIECHHOE PA3BUTHE BHYTPEHHEN MO3UIUY JTUYHOCTH HA OCHOBE JTYXOBHO-
HPAaBCTBEHHBIX LIECHHOCTEN Hapoa0B Poccuiickon denepannu, HICTOPUIECKUX U
HallMOHATBHO-KYJIBTYPHBIX TPAIULIUMA, (OPMUPOBAHUE CHCTEMbI 3HAUUMBIX [IEHHOCTHO-
CMBICJIOBBIX YCTAHOBOK, aHTUKOPPYIILIMOHHOTO MUPOBO33PEHMS, IPABOCO3HAHUS,
9KOJIOTUYECKON KYJIbTYPhI, CTIOCOOHOCTU CTABUTH IIEJIU U CTPOUTD KU3HEHHBIE TIJIAHBI

MertanpeamMeTHbIE PE3YIbTAThl: TOTOBHOCTh K CAMOCTOSITEIBHOMY IUIAHUPOBAHUIO U
OCYIIECTBICHUIO YUeOHOH JEITeTbHOCTH, OPTaHU3alNN yUeOHOTO COTPYTHUYECTBA C
MeJarOTHYECKUMH PAOOTHHUKAMHU U CBEPCTHUKAMH, K YUaCTHIO B TIOCTPOCHUH
WHIUBUAYATHHONH 00pa30BaTeNbHON TPACKTOPHUH;

OBJIQJICHHE HaBBIKAMHU yU4e€OHO-MCCIIEIOBATEIBCKON, TPOCKTHON U COITUATBLHOM
JIeATEIIbHOCTH

[IpenmeTtHbie pe3ynbTaThl: yMeHUE (POPMYINPOBATH 0OpATHOE U MPOTUBOMOIOKHOE
YTBEPKICHUE, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, HCIIOIH30BaTh METO/L
MaTeMaTHYECKON UHAYKIUY;

yMEHHE MPOBOIUTH JI0Ka3aTeIbHbIE PACCYKIEHUS IIPU PEIIEHUH 3aa4, OLlEHUBATh
JIOTUYECKYIO NPaBUIBLHOCTD PACCYKICHUM;

YMEHHUE UCIIONB30BaTh rpaduKu (GYHKLIUH ISl U3y4YEHUS MPOLIECCOB U 3aBUCUMOCTEH NPU



pEIIeHUH 3a]a4 U3 IPYTHX YU4EOHBIX MPEAMETOB U U3 pealbHON KU3HU; BBIPAXKATh
(dbopMyI1aMy 3aBUCUMOCTH MEXKIY BETMUYUHAMU;

yMeHue rpaduyecku NcciieIoBaTh COBMECTHBIE HAOIIOAEHUS C MOMOIIBIO JHAarpaMm
paccerBaHus U JUHEUHOW pEerpeccuu;

YMEHHE HCIOJIb30BATh MIPH PEIICHUH 337129 U3YUCHHBIE (PaKThl U TEOPEMBI IUTAHUMETPUH;
yMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MUPE;

YMEHHE CTPOUThH CEUEHNE MHOTOTPAHHUKA, N300paxaTh MHOTOTPaHHUKH, QUTYPHI U
ITIOBEPXHOCTH BPALIEHUS, UX CEYEHHUS, B TOM YHCJIE C TOMOIBIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHHUE paclio3HaBaTh paBHBIE U 10I00HBIE (PUTYPBI, B TOM YHUCIIE B IPUPOJIE, HCKYCCTBE,
apXUTEKTYpE; YMEHHUE UCII0JIb30BAaTh TEOMETPUUECKUE OTHOLIECHHUSI, HAXOIUTh
r€OMETPUYECKHUE BEIMUMHBI (JIJTMHA, YTOJI, TIOIAlh, 00BEM) MpU PEIICHUH 3a1a4 U3
JIPYTUX YY4EOHBIX MPEIMETOB U U3 pEalbHOM KU3HH;

YMEHME MOJIETTUPOBATh peajbHble CUTYallMU Ha SI3bIKE MATEMAaTUKH, COCTABIIATh
BBIPA)XCHM S, YPABHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4H, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEJIN C MCIIOIb30BAaHUEM allllapara ainreopbl, HHTEPIPETUPOBATH
MIOJTyYEHHBIHN pe3yJIbTaT;

YMEHHUE CTPOUTHh MAaTEMaTHYECKHUE MOJICIIN C TTIOMOIIbIO T€OMETPUYECKUX MOHITHI U
BEJIMYUH, PELIATh CBSI3aHHBIE C HUMU IIPAKTUYECKUE 3a/1a4U;

YMEHHUE COCTABJIATH BEPOSITHOCTHYIO MOJIETh M MHTEPIIPETUPOBATH MOTYYCHHBIN
pe3ybTaT;

YMEHHE peliaTh MPUKIaJHbIE 3a/1a4K CPEACTBAMU MAaTEMaTUUECKOI0 aHaJIu3a, B TOM
YHCIie COUUATbHO-IPKOHOMUYECKOTO U (PU3MUECKOT0 XapaKTepa;

YMEHHE BBIOMPATH TIOIXO SN METO JJIs PEIICHUS 33]a9i; TOHUMAaHUE 3HAYNMOCTH
MaTEMaTHKHU B U3y4YEHUHU MPUPOTHBIX M OOIIECTBEHHBIX MPOIIECCOB U SIBICHHUIA;

YMEHHE pacro3HaBaTh POSIBICHUE 3aKOHOB MaTEMATUKHU B UICKYCCTBE, YMEHUE
MPUBOAUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITUNA POCCUMCKON 1 MUPOBOM
MaTeMaTH4eCKOW HayKH

B pe3yabTare 0CBOCHUSI AUCHMILIMHBI 00y4alOIIMIiCA B 001EeM 0 IMCUUILTHHE 10JIKeH
JIn4HOCTHBIE PE3YIIbTATHI:

- TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOATEIILHOCTH U CAMOOIPEIETIECHHUIO;

- HAJTMYUE MOTHBAIIUU K 00YUYEHHUIO U INYHOCTHOMY Pa3BUTUIO

- HAJIMYUEe MOTHBAIIMU K O0YUYEHHUIO U IMIHOCTHOMY Pa3BUTHUIO;

- [IEJICHAIIPABIICHHOE PAa3BUTUE BHYTPEHHEUN MO3ULIMH JIMYHOCTH HA OCHOBE JyXOBHO-
HPABCTBEHHBIX LIECHHOCTEN Hapoa0B Poccuiickoi denepannn, ICTOPUUECKUX U HAIMOHAIBHO-
KyJIbTYPHBIX TpaAULIUN, POPMUPOBAHNE CUCTEMBI 3HAYMMBIX IIEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTUKOPPYIIIMOHHOTO MUPOBO33PEHUSI, IPABOCO3HAHUS, IKOJIOTHUYECKON KYJIbTYPHI,
CIIOCOOHOCTH CTaBHUTh LI U CTPOUTH )KMU3HEHHBIE TIAHBI

MeTaHpe,Z[MCTHLIC PE3YJIbTATHI:

- OCBOCHHBIC O6y‘-IaIOH_II/IMI/ICSI MCKIPCAMETHBIC TOHATHUA U YHUBCPCAJIBHBIC yqeGHHe HCP’ICTBHH
(pel"y.HS[TI/IBHI)Ie, IIO3HABAaTCJIbHBIC, KOMMYHI/IKaTI/IBHI)Ie)

- CHOCOOHOCTh X MCIOJIb30BaHUS B IIO3HABATCILHOM U COLIMAJIbHOM IIPAKTUKCE,



- TOTOBHOCTb K CAaMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4EOHOH 1eATeIbHOCTH,
OpraHu3aIy Y4eOHOTO COTPYAHHYECTBA C MMEeJarornueCKuMu pabOTHIUKAMH B CBEPCTHUKAMHU, K
YYacCTHUIO B MOCTPOCHUU MHAUBHUAYAIbHON 00pa30BaTeIbHON TPACKTOPHH

- OBJIaJICHUE HaBBIKAMH y4eOHO-HCCIIe10BATEIbCKOM, TPOEKTHOM U COLIMANIbHOM e TEIbHOCTH
- FOTOBHOCTb K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYILECTBICHHUIO Y4EOHOH 1eATeIbHOCTH,
OpraHu3aIy Y4eOHOTO COTPYAHHYECTBA C MeJarornueCKuMU pabOTHUKAMH M CBEPCTHUKAMHU, K
Y4acTHUIO B MOCTPOCHUU MHAUBHUAYAIbHON 00pa30BaTeIbHON TPAEKTOPHH;

IIpenmeTHbIE PE3YNIBTATHI:

- YMCHHC pCllaTh YPaBHCHUA, HCPABCHCTBA U CUCTCMBI C ITIOMOIIBIO PA3JIMYHBIX IPUCEMOB,
cIaTh ABHCHUSI, HCPAaBCHCTBA U CUCTEMBI C ITIapaMETPOM,
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- YMEeHHE CTPOUTh Ipaduku PyHKIUH, BBIIOIHATH TPeoOpa3oBanus rpadukoB (GyHKIUMH;

- YMEHHUE HCII0JIb30BaTh CBOMCTBA M rpaduku (yHKIMN JJIs pEIIeHUs] ypaBHEHU, HEPaBEHCTB U
3a/1a4 C IapaMeTpaMy;

- YMCHHC IIPOBOJAUTH UCCIICAOBAHUC Q)YHKHI/II/I; H306pa)KaTB Ha KOOp,HHHaTHOI;'I IINTIOCKOCTHU
MHOXECTBA pGHIGHI/If/'I ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM, HAXOAUTH aCUMIITOTBI rpaq)mca

byHKIUY;

- YMEHUE BBIYUCIISITH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMITO3ULIMU (DYHKIUH,
HAXOJIUTh YpaBHEHHUE KacaTeNbHOU K TpaduKy (QyHKIHH;

- YMCHHC IIPOU3BOANUTD apI/I(l)MeTI/I"ICCKI/Ie HeﬁCTBHH C KOMIIJICKCHBIMHU YHCJIaMHU, IPUBOAUTDH
MMPUMCEPHBI UCITOJIB30BAHHUA KOMITJICKCHBIX YUCCIT;

- YMEHHE HaXOUTh BEPOSATHOCTU COOBITUN C UCTIOIB30BAaHUEM IpapUUECKUX METO/OB,
OPUMEHSTH JUIs PelIeHus 3a71a4 (pOPMYJIbI CI0KEHUS U YMHOXKEHUS BEPOSTHOCTEN, GOpMyITy
MOJIHOM BepOSITHOCTH, popmyiny bepHyiuim, koMOMHaTOpHBIE GAKThl U (HOPMYJIbI, OLIEHUBAThH
BEPOSITHOCTH PeaJIbHBIX COOBITUH;

- YMEHUE NPUMEHATh CBOWCTBA FT€OMETPUUECKUX (PUTYpP, CAMOCTOATENBHO (POPMYINPOBATH
ornpezeNeHus: u3y4aeMbIX (GUTyp, BHIABUTATh THUIIOTE3bI O CBOMCTBAX M MPU3HAKaX

TCOMETPHUICCKUX (I)I/Il“yp, 000CHOBBIBAThH HIIH OIIPOBECPraThb UX;

- YMEHHE NPOBOJUTH KiIacCu(UKAINIO GUTYD [0 pa3TUYHBIM MPU3HAKAM, BBIIOJIHATh
HE00XO0IMMBIE IOTIOJIHUTENIbHBIE TOCTPOCHUS, HAXOJUTh OTHOILIEHHE 00BEMOB MOJJOOHBIX (DUTYD

- YMCHHC OIICPHUPOBATH NOHATUAMMU:

- OIIpE/ICIIEHHE, aKCUOMa, TEOPEMA, CIEACTBUE, CBOMCTBO, IIPU3HAK, JOKA3aTEIbCTBO,
paBHOCUJIbHBIE (DOPMYITHUPOBKU;

- MHOXCECTBO, TIOJMHOXKCCTBO, OIICPAlIUN HAJT MHOKCCTBAMU,

- COUCTaHuC, NIEpCCTAaHOBKA, YUCIIO CO‘-IGT&HPIIZ, YHUCJIO NEPCCTAaHOBOK; OMHOM HLIOTOHa;



- HaTypaJIbHOE YHUCIIO, IIEJI0€ YMCIIO, OCTATOK 110 MOIYJIIO, PAIMOHAILHOE YHCIIO,
UPPaIMOHATIFHOE YHCIIO, MHOKECTBA HATYPAIIbHBIX, IIEJIbIX, PAllMOHAIBHBIX, IEHCTBUTEIHHBIX
qHUCel;

- CTEIIEHb C LIEJIBIM MOKa3aTesieM, KOPEHb HATYpaabHOM CTENEHH, CTEIIEHb C pallMOHAIbHBIM
MOKa3aTesieM, CTETICHb C JCHCTBUTEIbHBIM (BEIICCTBEHHBIM) ITOKa3aTeem, Jorapudm qucna,
CHHYC, KOCUHYC Y TAaHI'€HC IIPOU3BOJIBHOIO YMCIIA;

- TOXKAECTBO, TOXKACCTBCHHOC npeo6pa30BaHHe, YpaBHECHHE, HCPAaBCHCTBO, CUCTEMA ypaBHeHI/Iﬁ u
HCPAaBCHCTB, PABHOCUJIbBHOCTDb ypaBHeHI/IfI, HCPAaBCHCTB U CUCTEM, pAllMUOHAJILHBIC,
HppaliuOHaJIbHBIC, ITIOKA3aTCIIbHBIC, CTCIICHHEIC, J'IOl"apI/I(bMI/I‘IeCKI/Ie, TPUTOHOMETPUUCCKHE
YpaBHCHU:, HCPABCHCTBA U CUCTCMBI,

- rpaduk QyHKIMU, oOpaTHas GyHKIHSA, KOMIO3UIU QYHKIUH, THHEHHAs QYHKIUS,
KBaJpaTHyHast QyHKIUS, CTeIICHHAsT (DYHKIUS C IIETBIM MTOKa3aTeIeM, TPUTOHOMETPHUIECKUE
(dyHKIMU, 0OpaTHBIC TPUTOHOMETpHUYECKIE (DYHKIIMH, TIOKa3aTeIbHAs 1 JIOTapUPMIUECKas

byHKINY,

- YeTHOCTh (DYHKIIWH, IEPHOAUIHOCTD (DYHKIMH, OTPaHUYEHHOCTH (PYHKIIMH, MOHOTOHHOCTb
byHKLIMY, 3KCTpeMyM (QyHKIMH, HauOoJIbIlIee U HauMEHblIIee 3HaUeHUs! PYHKLUHU Ha
IIPOMEKYTKE;

- IOCTIEIOBATEIBHOCTD, apu(METHUECKAs POTPECCHsI, TEOMETPHYECKAs IIPOTPECCHs,
OecKOHEeuHO yObIBaoIasi FeOMETpUYEcKas IPOrpeccus;

- HEMPEPBIBHOCTH (PYHKIIUH, ACUMIITOTHI rpaduka GyHKINH, IEpBast U BTOPast IPONU3BOIHAS
(GyHKLINU, TeOMeTpUYEeCKUN U (pU3nUecKuil cMbICi IPOU3BOAHOM, NepBOOOpa3Has,
OIPEIETICHHBII UHTETPAI;

- TOYKAa, IpsiMasi, INIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIy4, IJIOCKUI yToJ, JBYIPaHHBIN yroJl,
TPEXTPaHHBIN YIroJl, IEPECEKAIOLINECs, TapaJUIEIbHbIE U CKPEILUBAIOLIUECS IIPSIMBIE,
MapaJUIEIbHOCTD U MEPIIEHIUKYIIIPHOCTD MPAMBIX U IUIOCKOCTEH, YTOJI MKy MPSIMBIMH, YTOJ
MEXIY MPSMOH U IIIOCKOCTBIO, YTOJI MEXKIY ILIOCKOCTSIMU;

- MHOTOTPaHHUK, CEYEHUE MHOTOI'PAaHHUKA, IIPABUIbHBIM MHOIOTPaHHUK, IIPU3Ma, IUpaMU/Ia,
¢durypa 1 NoBEpXHOCTb BpallleHus, WINHAP, KOHYC, ap, cdhepa, pa3BepTKa NOBEPXHOCTH,
CEYCHUS KOHYCa U LIWIMH]PA, [IapauIeNIbHbIE OCU WJIA OCHOBAHUIO, CEYEHUE 111apa, IIOCKOCTb,
Kacaroasicsi cepbl, HIMIUHAPA, KOHYCA;

- oAb GUrypsl, 00beM GUrypsl, BeTMUHMHA YIiia, pacCTOSHUE OT TOUKH JI0 TIOCKOCTH,
paccTosHuE MEXY MPSMBIMU, PACCTOSIHIE MEXAY IUIOCKOCTSIMHU, IJIOIAaAb cepsl, IUIOoNab
MOBEPXHOCTHU MMUPAMU/IbI, TIPU3MBI, KOHYCa, IMIINHIPA, 00beM KyOa, MpsSMOYTOJILHOTO
napasuiesienune1a, TMpaMubl, IpU3MbL, [IIMHAPA, KOHYCA, 11apa;

- IBHXKCHHC, HapaJ'IJ'IeJ'II)HBII\/'I IEpEHOC, CUMMETPUS Ha IIJIOCKOCTH U B IIPOCTPAaHCTBE, IOBOPOT,
npeoOpa3oBaHue 11010015, M0A00HbIE HUTYPBI;

- IPSIMOYTOJIbHAs cUCTeMa KOOPAMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPIMHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOpA HA YHCJIIO, pa3IoKeHHUEe BEKTOpa Mo 6a3ucy, cKajasipHoe
MIPOU3BE/IEHNE, BEKTOPHOE MTPOU3BEICHUE, YTOJl MEKY BEKTOPaMH;



- Cy4aiiHasi BeIMYMHA, PACIIPEACICHUE BEPOSTHOCTEN, MATEMAaTUYECKOE 0KUIaHUE, TUCTIEPCHS
U CTaHJapPTHOE OTKJIOHEHUE CIy4YaiiHOM BeTHMUMHBI, QYHKIIUHN paclpeeNeHus U IIOTHOCTH
PaBHOMEPHOT0, ITOKA3aTEIbHOI0 U HOPMAJIIBHOIO PACIIPEIEICHUT;

- YMEHHE HaXOUTh aCUMIITOTHI Irpaduka QyHKINU;

- Cp€aHEC apI/I(bMeTI/I‘IeCKOG, MEauaHa, HauOoJIbIIEe U HAMMEHbIIIEE 3HA4YCHUA, pa3Max,
AUCHCPCHrd, CTAaHAAPTHOC OTKJIOHCHUC JJIA OITMCAHUS YU CJIOBBIX JAHHBIX;

- YMCHHEC UCCJICA0BATH CTATUCTHYCCKNEC JaHHBIC, B TOM YHCJIC C IPUMCHCHUCM r‘pa(imqecm/lx
MCTOOB U 3JICKTPOHHBIX CPCACTB,

- YMEHHUE UCII0Ib30BaTh CBOKMCTBA U3YYECHHBIX PACIPEACIICHUN U1 PELICHUs 3a1a4;
- YMEHHE MOJCJIIMPOBATh PEAIbHBIC CUTYyallM! Ha SI3bIKE MATEMATUKH;

- YMCHHC COCTABJISITh BBIPAXKCHUA, YPABHCHUA, HCPABCHCTBA U UX CUCTEMBI 110 YCJIOBHUIO 3a1a4H,
HCCJIICA0BATh MOCTPOCHHLIC MOJC/IN C UCITIOJIB30BAHUECM aIlriapara anre6pm, HHTCPIPECTUPOBATH
HOHy‘leHHBII‘/‘I pe3yibTar;

- YMCHHC CTPOUTH MATCMATHYCCKUC MOACIIN C TIOMOIIBIO T'COMCTPUICCKUX MOHATUI B BCJINYHH,
pemaTh CBA3aHHBIC C HUMHW MPAKTHYCCKUC 3aaa4U,; COCTABJIAThL BEPOATHOCTHYIO MOACIIb U
HHTCPIIPCTUPOBATDH HOHy‘IGHHLIﬁ pe3yiibTarT;

- YMEHUE peliaTh MPUKIAIHBIC 32/1a41 CPEACTBAMU MAaTEMaTHYECKOTO aHAIN3a, B TOM YHCJIC
COIIMATIbHO-9KOHOMUYECKOTO U (PU3NUECKOro Xapakrepa

- YMCHHC UCIIOJIB30BaTh TCOPCTI/IKO'MHO)KGCTBCHHHﬁ arrapar Ajid OolmrucaHusa pCaJIbHbIX
mponeccoB U SIBIICHHUH U Ipu pCUICHUH 3aJia4d, B TOM YUCJIC U3 JPYTUX yqe6H51x npeaMETOB;

- YMEHHE NPUMEHATh KOMOMHATOPHBIE (DAKThI U PACCYKACHUS JUIsl pELIeHMs 3a/1a4;

- YMCHHC UCIIOJIBb30BAaTh NPHU3HAKU JCJIMMOCTH, HAUMCHBIIHI 06HII/II71 JACIINTCIIb U HAUMCHBIIICC
06mee KpaTHOEC, aJITOPUTM EBKJ’II/I)Ia IIpU pCHICHUH 3aJ1da4; 3HAKOMCTBO C pa3JIMYHBIMU
MMO3MITMOHHBIMH CUCTEMAMH CUHCJICHUS,

- YMEHHE IPUMEHATh YPaBHEHM I, HEPABEHCTBA, UX CUCTEMBI JUIsl PEIICHNS MaTEMaTHYECKUX
3a/1a4 U 3a/1a4 U3 pa3InYHbIX 00J1acTel HayKu U pealbHOM )KU3HHU; YMEHUE UCII0Ib30BaTh
rpaduku GYHKUMHN 17151 U3YUEeHHUs POLIECCOB U 3aBUCUMOCTEN NPU PELICHUH 3a/1a4 U3 JPyTuX
y4eOHBIX MPEMETOB U U3 PEATIbHOM JKU3HU;

- YMEHHeE BbIpakaTh (OpMyJIaMU 3aBUCUMOCTH MEKy BETMUUHAMU;

- YMEHHUE WCII0Ih30BaTh MPOU3BOIHYIO IS UCCIEA0BaHUS (DYHKIIHH, JIJIsT HAXOXKACHUS
HAWIYYILEro PEIICHUS B MPUKIIATHBIX, B TOM YUCIE COIMATEHO-YKOHOMHYECKUX U (PU3NIECKUX
3a/1auax, JIsl OMPEEICHUS CKOPOCTU U YCKOPEHHS; HAXOIUTh TUIOMATH U 00BEMBI (PUTYp C
MOMOIIIbIO UHTETpaja; IPUBOJAUTH IPUMEPHl MATEMATUYECKOTO MOJIEIUPOBAHUS C TOMOUIBIO
nudepeHIaTbHBIX YPaBHCHHH,

- 3HAKOMCTBO C IMOHATUSMHM: 3aKOH OOJIBIIINX YuCCJI, MCTOAbI BBI6OpOLIHBIX I/ICCJ'Ie,ZLOBaHI/II\/’I;



- YMEHHE MPUBOAUTH TPUMEPHI IPOSBICHUS 3aKOHA OOJIBIIUX YUCEN B TPUPOIHBIX U
OOIIECTBCHHBIX SIBIICHUSX;

- YMEHHUE HCIIOIB30BaTh MPH PELICHUH 331a4 U3YYECHHBIE ()aKThl U TEOPEMBI TNIAHUMETPHH;
- YMEHHUE OIICHUBAThH Pa3Mepbl 0OBEKTOB B OKPYKAIOIIEM MUPE;

- YMEHHE CTPOUTH CEUEHHE MHOTOTPaHHHKA, U300paXkaTh MHOTOTPAHHUKH, (PUTYPHI U
MOBEPXHOCTHU BpAIICHUS, UX CEYEHUs, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;

- YMEHHUE pacIo3HaBaTh paBHBIE U M0I00HBIEC (PUTYPHI, B TOM YHUCIIE B IPUPOJIE, HCKYCCTBE,
ApXUTEKTYpE; YMEHUE UCIIOJIB30BATh TCOMETPUYECKUE OTHOLLIECHHS, HAXOAUTh N€OMETPUUECKUE
BEJIMYMHBI (IJIMHA, YTOJI, IO (b, 00BEM) IPU PELICHUH 3a/1a4 U3 JPYTUX yUYEOHBIX MPEIMETOB
Y U3 PEAIIbHOU KU3HU;

- YMEHHE MOJCIIMPOBATh PEAIbHBIE CUTYyallUU Ha SA3bIKE MATEMATUKH; COCTABIATh BBIPAXKCHMUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI I10 YCIIOBHIO 33]1a4H, UCCIIEI0BATh TOCTPOCHHBIE
MO/JIEJIU C UCIOJIB30BAHUEM allllapaTa ajareOopbl, MHTEPIPETUPOBATH MOIYUYEHHBIN pe3yJIbTarT;
CTPOUTHh MATEMATUYECKUE MOJIEIIN C TIOMOIIBIO T€OMETPUYECKUX OHATHH U BEJINYUH, PEIIaTh
CBS3aHHBIC C HUMU IIPAKTUYECKUE 3a/1a4U; YMEHUE COCTABIIATH BEPOATHOCTHYIO MOJCIIb U
WHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT;

- YMEHUE peliaTh MPUKIAIHBIC 33/1a41 CPEACTBAMU MAaTEMaTHYECKOTO aHAIN3a, B TOM YHCJIC
COIMATIbHO-9KOHOMUYECKOTO ¥ (PU3UYECKOr0 XapaKTepa,

- YMCHHC BI)I6I/IpaTI) HOI[XOI[?IHII/Iﬁ MCTOJ JJIA pCHICHUA 3aa4i; IOHUMAaHHUEC 3HAYNMOCTHU
MAaTEMAaTUKHU B U3YUCHHUU ITPUPOIHBIX U O6H.I€CTB€HHBIX IMpoHeCCOB U HBHCHHﬁ;

- YMEHHUE Paclo3HaBaTh NPOSBICHNUE 3aKOHOB MATEMAaTUKH B UCKYCCTBE, YMEHHUE IIPUBOIUTH
IIPUMEPBI MATEMAaTHYECKUX OTKPBITHI POCCUICKON U MUPOBOM MaTEMaTH4ECKON HAYKH

- YMCHHC q)OpMy.HI/IpOBaTB O6paTHOC U MPOTUBOIIOJIOKHOC YTBECPIKACHUEC, IPUBOAUTL ITPUMCPEBL
N KOHTPHIPUMEPEI, UCITIOJIB30BATh METO/ MaTeMaTH4IeCKO HHIAYKIOWH;

- YMCHHC MPOBOJUTH AOKA3aTCIbHBIC PACCYKACHU IMPU PCIICHUMA 3a/ia4d, OICHUBATh
JIOTUYCCKYIO ITPaBUJIbHOCTDb paCCY)KﬂeHHﬁ;

- YMEHHUE UCIOIB30BaTh rpaduKu GYHKUUH JUIsl U3y4YEHUS MPOLIECCOB U 3aBUCUMOCTEHN NPU
peLIeHNH 3a]1a4 U3 IpYTUX yu4eOHBIX MPEAMETOB U U3 peaIbHON KU3HU; BbIpaxarb popmynamu
3aBUCUMOCTH MEXKy BEIMYMHAMY;

- yMeHHUe TpapuIeCcKy UCCIIET0BATh COBMECTHBIC HAOIIOICHHUS C TIOMOIIBIO THarpaMm
paccerBaHus U JIUHEWHOU PErpeCcCuu;

- YMCHHC OLICHUBATH Pa3sMEpPhbI 00BEKTOB B OKpYZKaromemM MHUPE;
- YMCHHUC MOACITUPOBATL PCAILHBIC CUTYAIllUHU HA A3BIKC MATCMATUKH, COCTABJIAITHL BBIPAKCHUA,
YpaBHCHU, HCPABCHCTBA U NX CUCTEMBI 110 YCJIOBUIO 3aJja4r, HCCIICA0BATh TOCTPOCHHEBIC

MOZCIIN C UCIIOJIb30OBAHUCM allriapara anre6pbl, HUHTCPpHIPCTUPOBATDH HOHy‘-ICHHBIﬁ pe3yJbTar;

- YMCHHC CTPOUTHh MATEMATHYCCKUEC MOACIIN C TOMOIBIO TCOMCTPUICCKUX MOHITUM 1 BCJIMYHMH,
CIIIaTh CBA3AaHHBIC C HUMHU IIPAKTHYCCKHUEC 3a1a4YU,
b



- YMEHHE COCTABJIATH BEPOSITHOCTHYIO MOJIENTb M HHTEPIPETUPOBATH MOTyUYEHHBINH pe3yIbTaT;

- YMEHHE PaclO3HABATh IIPOSIBJIICHUE 3aKOHOB MATEMAaTUKH B HCKYCCTBE, yMEHHUE IPUBOJUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITHM POCCUICKON U MUPOBOM MaTEMaTU4ECKON HAYKH

- YMCHHC IPUMCHATDH YPABHCHH A, HCPABCHCTBA, UX CUCTCMBI JJIA PCIICHUSA MATCMATUYCCKUX
3aJla4 1 3aaa4 U3 pa3/INIHbIX obnacreit HAaYKHU U peaanofI KHU3HU,

- YMEHHE HUCII0JIb30BATh MMPOU3BOIHYIO JIJIsl UCCIIEAOBAHUS (DYHKIUHN, 151 HAXOXKICHUS
HAWIYYIIEro PEeIIeHUs B MPUKIAJAHBIX, B TOM YHCJIE COMATBHO-3KOHOMUYECKUX 3a/1a4ax;

- 3HAKOMCTBO C ITOHITUSIMU: 3aKOH OOJIBIINX YHUCCJI, METOAbBI BBI60pO‘{HI)IX HCCJ'IG,Z[OB&HPIIZ;
YMCHUC MMPUBOAUTH NPUMEPLI IPOSABJICHUA 3aKOHA OOJIBIIIMX YKCEIl B MMPpUPOIHBIX U

O6H.I€CTB€HHBIX SIBJICHUSAX,

- YMEHHUE UCII0JIb30BaTh [IPU PELICHUH 337a4 U3yUYeHHbIE ()aKThl U TEOPEMbI INIAHUMETPHH;
YMEHHE OLICHUBATh pa3Mepbl 00OBEKTOB B OKPYKAIOIIEM MUPE;

- YMEHHE MOJCIIMPOBATh PEAIbHBIE CUTyallUU Ha SA3bIKE MATEMATUKH; COCTABIATh BBIPDAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4H, UCCIIEI0BATh TOCTPOCHHBIE
MO/JIEJIU C UCIOJIB30BAHUEM allllapaTa ajareOopbl, MHTEPIPETUPOBATH MOIYYEHHBIN pe3yJIbTarT;
CTPOUTH MATEMATUYECKUE MOJIEIIN C IIOMOIIBIO T€OMETPUYECKUX IOHATHH U BEJINYUH, PEIIaTh
CBS3aHHBIC C HUMU IIPAKTUYECKUE 3a/1a4U; COCTABJIATH BEPOSITHOCTHYIO MOJEIb U
WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yJIbTaT; PEIIaTh IPUKJIAIHBIE 3aJa4H CPEACTBAMHU
MaTeMaTHYeCKOro aHaJIn3a, B TOM YHCIIE COLMATIbHO-3KOHOMUYECKOT0 U (PU3HUECKOTO

XapakTepa;

- YMEHHE BbIOMPATh NOIXOISAIINNA METOJT AJIsl PELICHUS 3aa4i; TOHUMaH1e 3HaYMMOCTH
MaTE€MaTUKHU B U3YYEHUU IIPUPOIHBIX IIPOLIECCOB U SABJICHUN; YMEHHUE IPUBOAUTH IIPUMEPHI
MaTEMaTUYECKNX OTKPBITHM POCCUICKON M MUPOBOW MaT€MAaTHYECKOW HAyKH

2. CTpyKTypa M coiep:KaHue JMCHUIIIHHbI

2.1 O0beM IMCUMILTHHBI M BUbI Y4eOHOH padoThl

®opma o0yueHust

Kypc 1/ Cemectp 1
O0BLeM TUCHHIITIHHEI

JleKyuu, ypoKu

JnabopamopHtvle pabomuol
npaKkmuyecKue 3aHsamusl
Koncynpranuu

CamocrosiTenpHas pabora
[IpomexxyTouHas arTectarus
NHnuBuayaapHOE MPOEKTUPOBAHNE
®opMa NPOMEKYTOUYHOM aTTeCTAlUN
Kypc 1/ Cemectp 2

KoJysnuyecTBO 4acoB
(010)) 30 03D

158
B TOM YHCIIE:

80

32
6
34
6

9K3aMCH



KoangecTBo yacoB
®opma o0yueHHust

oo 3@ O30

O0beM TMCUMTLTHHBI 182

B TOM YHCJIE:
JleKyuu, YypoKu 96
nabopamopvie pabomol
npakmudeckue 3aHaAmusl 48
Koncynpranun 6
CamocrositenbHas paboTa 26
[TpomerxyTouHas arTecTanus 6
WuauBuyaabHOE IPOSKTUPOBAHKE
dopmMa NPOMEKYTOUHOI aTTeCTANHN 9K3aMEH

2.2 TemaTnyecKHi JIAH U COJEPKAHUE TUCHUIINHBI

HaumenoBanue  Copep:xkanue yueOHOro marepuaja u popmbl opranusanun  Oobem
pa3aesioB U TeM AeATeTbHOCTH 00YYAKIIHXCH B yacax

OcenHuii cemecTp

Paznen 1. Anreopa

Tema 1 YucnoBble MHOKECTBA 16
Jlexuus 1. Pa3Butue noHsATUs 0 yncie. Pa3BuTre NOHATHS O YUCIIE.
YucnoBble MHOXKeECTBA. Llenbie n panmoHaabHbIEC YUCTA.
JeiictButenpHbie yncna. ApudmMernyeckue 1eHCTBUS HAl
JEHCTBUTENBHBIMU yuciaMu. ApudmMernyeckue 1eicTBUS Hajl 2
YHCIIaMH, HAXOXKCHHE MPUOTUKEHHBIX 3HAUCHUI BEIMYUH U
MOTPENIHOCTEN BHIUUCICHHUM (a0COTIOTHON M OTHOCUTEIBHOMN),
CpPaBHEHHUE YUCIIOBBIX BBIPAKEHUM.
Jlexuus 2. OOBIKHOBEHHBIE U IECATUYHBIE 1poOu. ApudmeTrnueckue
JeiCcTBUS HaJl OOBIKHOBEHHBIMU JIPOOSMHU.
Jlexuus 3. KommekcHsle yncia. KommiekcHsie yncna.
Anrebpanueckas popMa KOMIUIEKCHOTO yucia. ['eomerpruyeckas
MHTEpIIpEeTalNs KOMIUIEKCHBIX uncen. JlelcTBus Haj 4
KOMIUIEKCHBIMU YHcTIaMH. ApupMeTHIEeCKHe TeHCTBHS Hal
KOMILIEKCHBIMH YHCJIaMU B ajiredpandeckoit popme.
B ToM 4yKciIe IPAKTHYECKHUX 3aHATHH 6
[TpakTueckoe 3ansTue Ne 1. BoimonHenue apupmMeTnaeckux
JIeicTBUi Hall yncnamMu. ApudMeTHIecKre IeiCcTBUS Hall

OOBIKHOBEHHBIMU U JIECATUYHBIMU Ap00AMU. AOCONIOTHAS U 2

OTHOCHTEJIbHAS TMOIPEIIHOCTh MPUOIMKEHHBIX YHCE

[TpakTueckoe 3ausatue Ne 2. ApudpmeTrnueckue JeicTBUS HAJl 5

KOMIIJIEKCHBIMH YHCIIaMH B ainredpanyeckoi popme.

ITpakTueckoe 3angatue Ne 3. BeinosiHeHue onepanuii Haz 5

KOMILJIEKCHBIMU YU CIIaMHU

CamocrosiTeibHast padoTa 00y4yaommMXxcst 2

Brimonnenue apugMeTnyeckux 1eMCcTBUN HaJl YUCIaMu 2
Tema 2 OCHOBBI TPMTOHOMETPHH 52

Jlexuus 4. OcHOBHBIE IOHATHSA TPUTOHOMETPUU. OCHOBHBIE

noHsATus. Panuannasa Mepa yria. BpamarensHoe aBukeHuUE. 5

Pannannsiii MeToa U3MEpEHUs YTII0B BPAIIEHHS U CBSI3b C
rpagayCHOI MEpoil.



Jlexums 5. Tpuronmerpudeckue GyHKIIMH YACITOBOTO apryMeHTa.
OmnpeneneHye CMHyC, KOCUHYC, TAHT€HC M KOTAaHI'€HC YMCIIa, 110
TPUTOHOMETPY. BrIuncieHne TpUroHOMETpUYECKUX BbIPAKEHUM.
Jlexuus 6. OCHOBHBIE TPUTOHOMETPUYECKUE TOXK1eCTBA. OCHOBHBIE
TPUTOHOMETPUYECKHUE TO)KAecTBA. PopMyIIbl TpuBeeHUs. POpMYIIbI
cioxxeHus. PopMyIiel IBOMHOIO apryMEHTa.

Jlexums 7. I[IpeoOpazoBaHre TPUTOHOMETPUIECKUX BBIPAKEHUH.
[TpeoOpa3zoBaHus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAXKEHUI.
[IpeoOpazoBaHre CyMMBbI TPUTOHOMETPUYECKUX (PYHKLININ B
IIPOU3BENICHUE U IPOU3BEACHUS B cyMMYy. Bripaxenue
TPUTOHOMETPHUECKUX (QYHKIMI Yepe3 TAHTE€HC MOJIOBUHHOTO
apryMeHra.

Jlexuus 8. Tpuronomerpuueckue GyHKIUHA, CBOMCTBA U TpaUKH.
Tpuronomerpuyeckue pyHkuuu. ['paduku TpUroHOMETPUIECKUX
¢dbynkumii. CBONCTBA TPUTOHOMETPUUCCKUX (DYHKITUH.

Jlexuwms 9. [IpeobpazoBanue rpaduxos ¢pynkuuid. [IpeodpazoBanus
rpacduxos. [lapaniensHblil mepeHoc, CAMMETPHUS OTHOCUTEIBLHO OCei
KOOpJMHAT U CUMMETPHUS OTHOCUTENILHO Hayala KOOpAUHAT,
pacTsKEHUE U CKaTHE BAOJb OCEHl KOOpAUHAT.

Jlexmus 10. Fapmonndeckue konebanus. MexaHn4ecKue KoJeOaHust
u BonHbI. OnpeneneHue napamerpos konedanus. [Ipuxnanneie
3a/1a4ul.

Jlexuus 11. O6patHble Tpuronomerpudeckue Gpynkuun. OOpaTHbie
TpUTrOHOMETpHUYECKHE QYHKIMHA. APKCHHYC, apKKOCHHYC,
apKTaHreHc. Beruucienue 3Ha4eHni 00paTHBIX
TPUTOHOMETPHUYECKUX (PYHKIUH.

Jlexuus 12. IIpocrelimme TPUroHOMETPUUECKUE YPABHEHUS.
Omnpenenenne NpocTeHIINX TPUTOHOMETPUUECKUX YPAaBHEHUH.
Meton ux pemeHus.

Jlexuus 13. Meronpl pemieHns TPUrOHOMETPUUYECKUX YPaBHEHHH.
Bubl TpUrOHOMETPUYECKUX YpaBHEHUI. METOIbI X pELICHHUS.
Jlexuus 14. Ilpocreiiiiine TpUroHOMETpUYECKHE HEPABEHCTBA.
Onpenenenne NpoCcTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.
Meroa ux pemeHus.

Jlexuus 15. Tpuronomerpuueckre ypaBHEHNs U UX CUCTEMBI.
Pemenne pa3nu4HbIX BUJIOB TPUTOHOMETPUYECKUX YPAaBHEHUH U UX
CUCTEM.

B TOM 4mc/ie NpaKTHYeCKUX 3aHATHI

[Ipaktuueckoe 3anstue Ne 4. HaxoxaeHue 3HaueHU
TPUTOHOMETPUUECKUX (YHKIHI 110 TpuroHomerpy. Ilpumenenune
OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKJIECTB JJIS1 BEIUMCIICHUS
3HAYEHHUU BBIPAKEHUM.

IIpakTnueckoe 3anatue Ne 5. Beruncienue 3HaueHUN
TPUTOHOMETPUUECKUX BBIPAXKEHUH.

[TpakTueckoe 3ansaTue Ne 6. Pemenue npocredmmx
TPUTOHOMETPUUECKUX YPaBHEHHH.

ITpakTrueckoe 3ansatue Ne 7. Pa3nuuHble BUIbI
TPUTOHOMETPUUECKUX YpaBHEHHH. OCHOBHBIE METO/IbI X PEIICHUS
(pa3noxeHue Ha MHOXHTENH, BBEJICHUE HOBBIX HEU3BECTHBIX,
MO/ICTAHOBKA, TpadUueCcKuii METO).

CamocrosiTeibHast padoTa 00y4YarOImMXCs

[IpeobpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUN

N

14



Tema 3

Tema 4

[IpeoOpazoBanue rpadukoB PyHKITUN

PemieHne TpUroHOMETpUYECKUX YPaBHEHUN

DOyHKIUM U rpapuku

Jlexuus 16. @yHKIMSA OIHOTO apryMeHTa. DJIEMEHTHI [TOBEACHHUS
¢ynkuuu. @ynkuun. Crnocobsl 3aganus. O0nacTh onpeaeneHus u
MHOECTBO 3HaUCHHMIT; rpaduK (GYHKINH, TOCTPOEHHUE IPpauKOB
(GYHKUHMH, 3alaHHBIX Pa3InYHbIMU criocoOamu. CBOMCTBA (QYHKIMH.
MOHOTOHHOCTB, YETHOCTh, HEUETHOCTb, OTPAHUYEHHOCTb,
HNEepUOUYHOCTb. [IpoMexyTKH BO3pacTaHus U yObIBaHHUS,
HauOoJIbIlIee U HAMMEHbLIEE 3HAUECHUSI.

Jlexmms 17. CpotictBa pyHKIIMH. MOHOTOHHOCTH, YETHOCT,
HEYETHOCTb, OTPAaHUYEHHOCTb, NEPUOANYHOCTD. [TpoMexyTkH
BO3paCTaHMs U yObIBaHUs, HAaHOOJIbIIIEE U HAUMEHbIIEE 3HAYCHHUS.
Jlexuwms 18. Jluneitnas ¢pynkuus. Jluneitnas ¢pynkuus. I'paduk
nuHerHon ¢yHkuuu. CBOMCTBA JIMHEHHOW (PYHKITUH.

Jlexuwmst 19. Kanparnunas ¢pynkuus. I'paduk kBaapatnaHoi
¢ynkuuu. CoiicTBa kBajpaTuyHoi ¢pyHkuuu. [IpeobpazoBanus
rpaduka GyHKINH.

Jlexuus 20. IpoGHo-panrionansHast pynkuus. podHo-
parmonansHast GpyHkius. ['paduk 1poOHO-paTOHANBHON (QYHKITHH.
CpoiictBa npoOHO-panmoHanbHoi GyHkmu. [IpeoGpa3oBanus
rpaduka ApoOHO-paMOHAIEHON (DYHKIIHH.

Jlexuus 21. I'paduku crenennbix ¢pynkiuii. [IpeodpasoBanue
rpadukoB QyHkuuii ['padukn GyHKINN C YETHBIM U

HEeueTHbIM Moka3zaTensimu. [IpeobpasoBanus GyHKuM U neicTBUs
Haja HuUMU. [IpeobpazoBanue rpagukoB QyHKIM. OyHKIIMOHAIBHOE
OIHCaHKE U aHAJIN3 peallbHbIX 3aBUCUMOCTEH.

B TOM 4mc/ie NpaKTHYECKUX 3aHATHI

[TpakTueckoe 3ansaTue Ne 8. PenmieHre HepaBEHCTB METOAOM
uHTepBasoB. MeTton uHTepBaoB. M300paxeHnne Ha KOOpAUHATHON
IUIOCKOCTH MHOXECTBA PEIIEHUN HEPABEHCTB C ABYMs
NePEMEHHBIMU

[TpakTrueckoe 3ansaTue Ne 9. Pemienuii HepaBEHCTB C IByMs
NEePEMEHHBIMH U UX cucTeM. Perienne n1poOHO-palimoHaIbHBIX
HEPABEHCTB METOJIOM MHTEPBAJIOB.

[TpakTueckoe 3ansaTue Ne 10. Pemenne apoOHO-palinoHalIbHbIX
HEPABEHCTB METOJIOM MHTEPBAJIOB.

CamocrosiTeibHast padoTa 00y4yaommMXxcst

Penienne HepaBEHCTB METO0OM UHTEPBAJIOB

CreneHu U KOPHU

Jlexmus 22. Apudmerndeckuit kopeHb. CTENEHb YUCIIA C TETbIM
noka3areneMm. Kopenb n-oit crenenu. [lonsitue apupmernueckuit
KopeHb. CBolicTBa paaukanoB. Beruncnenue kopueil. Crenenu ¢
paloHaIbHBIMU TIOKa3aTeNIMHU, UX cBoMcTBa. [loHsATHE cTeneHu ¢
paloHaIbHbIM NOKa3aTesieM. CBOMCTBA CTENEHEN C pallMOHAIbHBIM
MOKa3aTeJeM.

Jlexuus 23. IIpeoOpazoBaHue BbIpaK€HHH, COEpKAIUX CTEIIEHH.
HaxoxeHne 3Ha4eHHi CTENeHeN ¢ palMOHAIBHBIMU [TOKA3ATEISIMU.
CpaBnenue creneneil. [IpeoOpazoBaHust BEIpaXKEHUH, COAEPIKAIINX
CTETIeHH.

N

26



Tema 5

Jlexuus 24. ITpocTeiimue nppanyMoHaibHbIe YPaBHEHUS.
Omnpenenenne nppanuoHaasHoro ypasHenus. [Ipocreiiee
MPPALMOHAJIbHOE YPABHEHHMSI, METOJ] UX PELICHUSI.

Jlexuus 25. Metoabl pelieHust UppalOHAIbHBIX ypaBHEHUN. Byl
UPPALMOHAIBHBIX ypaBHEHUH. OCHOBHBIE METO/IbI pELICHUS
UPPALMOHATIbHBIX YPaBHEHUI.

Jlexuus 26. IIpoctelinme nppanyoHaibHble HEPABEHCTBA.
Ornpezenienrie UpparmOHAIBHOTO HEPABEHCTBA. TUIIBI TPOCTEUIIINX
MPPALMOHAJIBHBIX HEPABEHCTB, METO/IbI UX PEILICHHUS.

B TOM 4mciie NpaKTHYECKUX 3aHATHI

IIpakTuueckoe 3ansatue Ne 11. Pemenue npoctedmmx
UPPALMOHATIBHBIX YPaBHEHUI.

[TpakTrueckoe 3anstue Ne 12. Knaccudukarus BugoB
UPPALMOHAIIbHBIX YPAaBHEHU, ONPEIEIIEHUE METOJ0B UX PELICHHUS.
Pemenne nppanroHaabHbIX YPABHEHUN Pa3IMYHbBIMUA METOAAMM.
[TpakTrueckoe 3ansatue Ne 13. Pemenne npoctemmx
UppalMoHaIbHBIX HepaBeHCTB. Kimaccuduxarus TUIIOB mpOCTeHINX
UPpaLMOHATIbHBIX HEPABEHCTB, OIPE/IETICHHE METO/I0B UX PEILICHUS.
CamocrosiTesibHasi padoTa 00yyarumuxcst

Pemrenne nppaninoOHaIbHBIX YPaBHEHUN U HEPABEHCTB.
IToxka3areabHas u Jorapugmuyeckas GyHKunu

Jlexmwmst 27. IlokaszarenbHast pyHkuus. [lokazarensHas QyHKIUS.
['paduk nokazarenpHoOU GyHKIUU. CBOICTBA MMOKa3aTEeIHHON
GYyHKIUH.

Jlexuus 28. Iloka3zarenbHble ypaBHeHUs. OnpeneneHue
MOKa3aTeJIbHOTO ypaBHeHUs. [IpocTeiimme noka3arenbHbie
ypaBHEHUs. MeTo/1bl pellieHUs I0Ka3aTeIbHbIX YPaBHEHUH.
Hcnonp3oBaHne CBOMCTB U IrpauKoB (PyHKUMN AJIs pelIeHUs
YPaBHEHUM.

Jlexuus 29. Buapl noka3zaTelbHbIX YPaBHEHUN, METOBI UX PEILICHUS.
Jlexuus 30. ITokazarenbHble HepaBeHCTBA. OnpeaeneHne
IIOKa3aTeJIbHOTO HepaBeHCTBa. [IpocTeiiniee nokazareabHbIe
HEPAaBEHCTBA, METOJ] UX PELLECHUS.

Jlexuus 31. Jlorapudm u ero cBoiictsa. Jlorapudm. Jlorapudm
yucia. OCHOBHOE JIOTapu(PMHUUECKOE TOXKIECTBO. JlecATUUHBIE U
HaTypalbHbIe Jorapudmel. [IpaBuna aeicTBuil ¢ orapudmamu.
Jlexuus 32. IIpocreiimue norapupmMuueckue ypaBHeHUs. MeToabl
peteHus JorapudmMuuecknx ypaBHeHui. Mcnonb3oBanue cBONCTB 1
rpaduKoB QYHKUUH JUIsl pellieHUs] ypaBHEHUH.

B TOM 4mc/ie NpaKTHYECKUX 3aHATHI

ITpakTrueckoe 3ansaTue Ne 14. Pemenne npoctedmmx
NoKa3aTelbHbIX yYpaBHeHUN. Kiaccudukanus noka3zaTesbHbIX
YPaBHEHUH, IPUMEHEHUE Pa3INYHbIX METOJI0B UX

pemieHus. Pemienue npocTemx noka3areabHbIX HEPABEHCTB.
Hcnonb30Banue cBOMCTB U IrpaguKkoB (GYHKIMHA IS peIIeHus
YPaBHEHUM.

ITpakTueckoe 3ansaTue Ne 15. Beuncienue u cpaBHEHHE
norapudmos. Haxoxienue 3Hauenuit jorapudma mo
POM3BOJILHOMY OCHOBaHHIO. ApHuMeTHnueckue 1eHCTBUS ¢
norapudmamu. [lepexon k HoBoMy ocHoBaHuI0. JlorapudmupoBanue
U MOTeHLMpOoBaHKe BbipaxkeHuil. [IpeobpazoBanue

A~ b
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HanmenoBanue
pa3aesioB U TeM

norapudpmMuuecKkux BeipakeHui. [IpeodpazoBanue
Jorapu(pMHUUECKUX BbIPAKEHUH

IIpakTuueckoe 3ausatue Ne 16. Pemenue npoctedmmx
norapudmuueckux ypaBHeHu. Knaccudukanus norapuGMuaeckux
YpaBHEHU, IPUMEHEHHUE Pa3INYHBIX METO/I0B UX PEIICHUS.
Hcnonb30Banue CBOMCTB U TpaguKoB (DYHKIMIA IS peIIeHUS
Jorapu(pMUUECKUX YpaBHEHHIA.

CamocrtosiTeibHast padoTa 00y4YarOmMXCcs

PemmennepaznuuHbIX BUJIOB MOKA3aTebHBIX YPaBHEHUH.
[TpeoOpazoBanue TorapuhMUIECKUX BEIPAKEHUH.

Pemenuie pa3iauuHbIX BUAOB JOrapu(PMUUECKUX YpaBHEHHI.
Pemenue cucrem copeprkamux uppaloHaibHble, I0Ka3aTeIbHbIE U
norapuMuuecKrie ypaBHEHHUs U HepaBEeHCTBA. Pelienne pa3nuyHbix
BUJIOB [10KA3aTEJIbHBIX YPaBHEHUI U HEPABEHCTB.

IIpomeskyToUuHAas aTTecTALMS

IToarooBka K MpOMEXYTOYHOM aTTeCTAlMU

JleficTBUS HaJ KOMIIJIEKCHIHMH YHCJIaMHU.

[IpeoOpa3zoBanne BbIpaXeHUH (TPUTOHOMETPUUYECKHUX,
UppalMOHATIBLHBIX, IOKA3aTEIbHBIX U JOrapu(PMUUECKUX).
Pemenne HepaBeHCTB METOJJOM HHTEPBAJIOB.

Pemienue npocTedimx TPUrOHOMETPUUECKUX, UPPALIUOHATIHBIX,
MOKa3aTeIbHBIX U JIOTApU(YMUIECKUX ypPaBHEHHA.

DK3amMeH

Hroro (ocennnii cemectp)

Copepxxanue yueOHOro Mmarepuana u GopmMbl OpraHu3anuu
AeATeJIbHOCTH 00y4arouXxcst

Becennmnii cemecTp

Tema 5

Iloka3zaTeabHas u Jorapupmuuyeckass QyHKIUHU

Jlexuus 33. Jlorapupmuueckue HepaBeHcTBa. OmpeiesieHue
norapudmuueckoro HepaseHcTBa. [pocreiiniee norapupmuyeckue
HEPABEHCTBA, METOJ] UX PELLECHUS.

Jlexuus 34. Meroab! perieHus Jorapu(pMUUECKUX HEPaBEHCTB.
Bunsl norapudMuyeckux HepaBeHCTB, METOJIbI UX PEILICHMS.
Jlexums 35. Meron paunonanuzanuu. CyTh MeTOA
panoHanu3anui. MeToauka pealn3alii METo1a paluoOHAIN3aluN
B PELLIEHUH MOKa3aTeNbHBIX U JIOTapU(PMUUYECKHX HEPABEHCTB.

B ToM 4yKciIe IPAKTHYECKHUX 3aHATHH

[TpakTrueckoe 3anstue Ne 17. Pemenue norapupMudeckux
HEPABEHCTB

[TpakTnueckoe 3ausatue Ne 18. [I[pumenenune merona
palroHATN3AMY B PEIICHUH JIoTapu(PMUIECKUX HEPABEHCTB
ITpakTunueckoe 3ausatue Ne 19. [Ilpumenenne metona
paloHaIN3al1K B PEIICHUH NI0KA3aTEIbHBIX HEPABEHCTB
CamocrosiTeibHast padoTa 00y4yarommuXxcst

Pemenue nokasarenpHbIX ypaBHEHUI 1 HEPABEHCTB

Pemenue norapudmuueckux ypaBHEHUM U HEPABEHCTB

Pemenue cucreM ypaBHEHUI 1 HEPABEHCTB
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Pa3gen 2. Hayaja MaTeMaTH4eCcKOro aHAJIN3a

Tema 6

Tema 7

Hpeneant

Jlexknus 36. CriocoObl 3ajaHNs U CBOMCTBA YHUCIOBBIX
nocnenosarenbHocTel. [locnenoBarensHocT. CriocoObl 3a1aHus U
CBOMCTBA YMCJIOBBIX MOCIEA0BATEIbHOCTEMN.

Jlexuus 37. Tlonsitue o mpenesne nociae0BaTeIbHOCTH.
CylecTBoOBaHME Npeiesia MOHOTOHHOW OrpaHUYECHHOM
nocueaosarenbHocTH. CyMMHpOBaHUE M1OCIIE0BATEILHOCTEH.
beckoneuHo yObIBaroIasi reoMeTpruecKas Iporpeccus U ee cymma.
Jlexums 38. Ilpenen ¢pynkuuu. [orstue o npeaene QyHKIHH.
OCHOBHBIE TEOPEMBI O IIPEAECIIaX.

Jlexuus 39. MeTo/ibl BRIUMCIIEHUS TIpeaesioB. Buibl
HEOIPEEIECHHOCTE, METOIbl X pacKpbIThd. [IepBbIil 1 BTOPOit
3aMeyaTeIbHbIE IPEEIIbI.

B ToM umciie npakTHYeCKUX 3aHATHI

[TpakTiaeckoe 3austue Ne 20. Berancinenue npeneinoB GyHKINH.
PackpbITue pa3anvHbIX BUIOB HEONPEIAECICHHOCTEN.
CamocrosiTeibHast padoTa 00y4aroImmMXxcst

[Ipenens

IIpousBoaHas

Jlexuus 40. Tlonsitue o mpou3BOAHON (QYHKIUH, €€
reoMeTpuueckuil u puzndeckuii cmbici. [IponsBognast. [lonstue o
MPOU3BOTHON (DYHKIIMH, €€ TEOMETPUUECKUN U (PUBUYECKUI CMBICI.
Jlexuus 41. TIpou3BoaHbIE OCHOBHBIX 3JIEMEHTAPHBIX

byukuii. [IpaBuna quddepenunpoanus. Y paBHeHHE KacaTeabHON
K TpaduKy QyHKIIHH.

Jlexuus 42. JuddepeHimpoBanue cnoxxHON QYHKIINH.
[Tpon3BogHBIE KOMTO3UITUU (QYHKIIUH.

Jlexuus 43. ViccnenoBanue GyHKIUHU ¢ TOMOILBIO IEPBOii
MIPOU3BOJHON. AJITOPUTM U cXeMa UcCe10BaHus (QYHKIUU C
MOMOIIIBIO TIEPBOM MPOU3BOAHON. ['paduueckoe nmpeacTaBieHue o
pe3ynbTataM HCCle0BaHus.

Jlexuus 44. Bropast npousBoiHasd. Bropas npousBoaHasi, ee
reoMeTpuueckuil u puznyeckuit cmuici. Haxoxaenue ckopoctu ams
npoiiecca, 3aJaHHOro GopMysoi U rpaduKoM.

Jlexuus 45. ViccnenoBanre GyHKIUU C TIOMOIIBIO BTOPOI
MPOU3BOTHON. AJNTOPUTM U CXeMa UCCIeI0OBaHUS (QYHKITUH C
MOMOIIIbIO BTOPOM TTpou3BoAHOMU. ['padprueckoe npeacTaBieHue mo
pe3yabTaTaM HCCIEIOBaHUS.

B Tom unc/ie MPpaKTHYECKHUX 3aHATHH

[Ipaktuueckoe 3anstue Ne 21. [Ipon3Bo/iHbIE CYMMBI, pa3HOCTH,
MIPOU3BEICHNUS, YaCTHBIE.3a/1a4ll Ha COCTABIIEHUE YpaBHEHUI
KacaTeJIbHOH K TpaduKy GyHKINH.

[Ipaktuueckoe 3anstue Ne 22. UccnenoBanue GyHKIMH C TTOMOIIBIO
nepBoi mpousBoHOU. [locTpoenue rpaduka GyHKIIMU IO
pe3yJibTaTaM UCCIEIOBAHUM.

[TpakTraeckoe 3austue Ne 23. MccnenoBanue GyHKIUU C TTOMOIIBIO
nepBoi U BTOpoit mpou3BoaHbIX. [locTpoenue rpaduka GyHKIMH 110
pe3yiabTaTaM UCCIEeI0BAHMIA.

[IpakTuueckoe 3anstue Ne 24. Haxoxaenre HanOOIbIIETO,
HAUMEHBIIIETO 3HAUYEHUS M SKCTPEMAIIbHBIX 3HAYCHUH (PYHKIIHH.
Pemenue 3amay Ha OThICKaHHE HAMOOIBIIIETO M HAMMEHBIIIETO
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Tema 8

3HaueHni PyHKIui. [IpuMepbl uCTob30BaHUS TPOU3BOIHOM IS
HAXOK/JICHUS HAWTYYIlEro PeIIeHHs B TPUKIAAHBIX 3aa4ax.
CamocrosiTesibHasi padoTa 00y4armmxcs

Hccnenoanne GpyHKInii

IlepBooOpa3Hasi 1 MHTerpaJ

Jlexums 47. IlepBooOpasnas. Heonpenenennslit nuaterpain. MeToabl
UHTETPUPOBaHUS (HETIOCPEICTBEHHOE HHTETPUPOBAHUE, METO/T
II0JICTAHOBKY WJIM 3aMEHbI IEPEMEHHOM, HHTETPUPOBAHUE T10
Y4acTsIM).

Jlexuus 48. Onpenenennblii uHTErpai. CBs3b HEOMPEIEIECHHOTO
MHTETpalia ¢ oIpeneIeHHbIM HHTerpaioM, popmyina HeroTona—
Jleitonuna. [lpumenenue onpeaeeHHOro UHTETpalia Jist
HAXO0X/IEHHUS TUIONIaId KPUBOJIMHEHHON Tpaneuun

Jlexuwms 49. Ilpuknagasie 3anaun. [lpumenenus naTerpaia B Gu3uKe
u reometpuu. [IpuMenenus uHTerpana B 001acTU MEXaHUKH U
TEXHHUKHU

B TOoM 4mc/ie NPaKTHYECKUX 3aHATHI

[TpakTrueckoe 3ansTue Ne 25. Bpruucnenue miomiajiel 1 00bEMOB ¢
MOMOIIBIO ONPEAENIEHHOT0 UHTErpaa.

[Tpaktuyeckoe 3anstue Ne 26. Pemenne Gpusndeckux u
FEOMETPUUECKUX 3a7au C MPUMEHEHUEM OIPeIeJICHHOI0 HHTETpaa.
CamocrosiTeibHast padoTa 00y4YaommMxcst

Pemenue 3a1a4 Ha pHUIIO’KEHUE ONPEAETECHHOTO HHTETpaia

Paspean I11. I'eomerpus

Tema 9

IIpsiMBbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

Jlexuus 50. Akcuomsl crepeoMeTpun. BzaumHuoe pacnonoxenue
JIBYX NPSIMBIX B IPOCTPAHCTBE, 0003HAUYEHUs U rpaduyeckas
wumoctpanus. [Ipu3znaku. BzanmHoe pacnonokeHne ABYX NPsSMbIX
B IIPOCTPAHCTBE

Jlexuus 51. B3auMHoe pacnosoeHue NpsMoil U MII0CKOCTH B
npocTtpancTBe. OnpeeseHne BU0B B3aUMHOTO PACIIONOKEHUS
NpPSIMOM U TJIOCKOCTH B IIPOCTPAHCTBE, 0003HAUYECHUS U Ipaduyeckas
wuntoctpanys. [Ipu3Haky B3aMMHOIO PaclioyIoKEHUsI IPSIMON 1
IIJIOCKOCTH B IIPOCTPAHCTBE.

Jlexuus 52. B3anMHO€E pacrooKeHUE IBYX MJIOCKOCTEN B
npoctpancTBe. Onpesesenrne BUA0B pacioIokKeHUe IByX
IUIOCKOCTEH B MPOCTPAaHCTBE, 0003HAYEHUs U rpaduyeckas
wumoctpanus. [Ipusnaku. CBoicTBa mapayIeIbHBIX TIOCKOCTEH.
Jlexuus 53. IlepnenauKyIsp U HAKJIOHHASA. YTOJI MEXy NPAMOH U
IJI0CKOCThI0. Onpenenenne neprneHauKyisipa, HaKIOHHOH,
npoekuuu. OnpeaeneHne yria Mexay IpsMol U INIOCKOCTBIO.
O06o3Hauenus, rpadudeckas WUTIOCTpAIHs. 3aa4i Ha
NEPIEHIUKYIISIP ¥ HAKIOHHYIO.

Jlexuus 54. Teopema o Tpex neprneHauKyssipax. Teopema o Tpex
NepreHInKyIspax, rpadudyeckas WUTIOCTpays. 3aaun Ha
MPUMEHEHHE TEOPEMBI O TPEX MEPIECHIUKYIISIpax.

Jlexuus 55. U3mepeHune paccTosgHUi B IpocTpaHCcTBe. PaccrosiHue
OT TOYKH JI0 INTOCKOCTH, OT IMIPSIMOM 10 INIOCKOCTH. PaccrosiHne
MEXIy IIockocTsMH. ['eomeTprueckue npeodpa3zoBaHus
IIPOCTPAHCTBA: MMAPAUIEIBHBIN IEPEHOC, CAMMETPUS OTHOCUTEIIBHO
wiockocTH. [lapannensHoe npoektupoBanue. [Inomans
OPTOTOHAJILHON IIPOEKIIUH.
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Tema 10

Tema 11

Jlekuus 56. Yroa Mexy npsIMOU U IIOCKOCTBI0. OnpeiesieHue yria

MEXIy MPSMOM U TJIOCKOCTBIO. 3a/1a4i Ha BBIUKUCICHUE MEXKIY
MPSMOM U TIIOCKOCTBIO.

Jlexuus 57. IByrpannslii yroy. OnpeseneHue AByIrpaHHOro yriia.
JIMHEHbIN yroa AByTpaHHOro yria.

B Tom unc/ie MPAKTHYECKUX 3aHATHH

IIpakTrueckoe 3anatue Ne 27. Pemienue 3a1a4 Ha B3aMMHOE
PacIoIOKEHUE MPSIMBIX U TJIIOCKOCTEH B MPOCTPAHCTBE.
[IpakTuueckoe 3anstue Ne 28. Pemenue 3aagad no reme
[lepneHaAuKyIsp U HAKIOHHAS.

[IpakTuueckoe 3anatue Ne 29. Pemienue 3amad no reme JByrpanHblii

yroiu

CamocrosiTesibHasi padoTa 00y4armmxcs

ITo Teme «IIpsiMbI€ M TIIOCKOCTH B IIPOCTPAHCTBE
MHOrorpaHHuKH

Jlexuus 58. ITpusma. [apannenenunen. [Ipusma. OcHOBHBIE
31eMeHThI npu3Mel. [Ipsimas u HakinoHHas npusma. [IpaBuibHas
npu3ma. [Tapamnenenunesn. Kyo Cummerpuu B KyoOe, B
napajuienenunese, B npusme. [lnomaas noBepxXHOCTH IPU3MBI.
Teopema o AMaroHaau NPSMOYTOJIBHOTO MapaljiesienuIeaa.
Jlexnus 59. IMupamuaa. [Tupamuna. [IpaBuibHas nupamua.
VYceuennas nupamuga. Terpasap. OCHOBHBIE JIEMEHTHI TUPAMUJIBI.
B Tom unciie MPAKTHYECKHUX 3aHATHH

[Tpaktueckoe 3anstue Ne 30. Iloctpoenue ceuenuit Kyoda, Ipu3Mbl
u nupamusl. Mcnonb3oBaHue MeToa ciefia npyu MOoCTPOCHUH
CE€YEHUI MHOTOI'PaHHMKOB.

[Ipaktuueckoe 3anstue Ne 31. Pemienue 3a1a4u Ha pa3IMdHbIC BUJIBI
MHOTOTPaHHHUKOB.

[Tpaktuyeckoe 3anstue Ne 32. Boruncnenue miomianeit 1 00beMoB
MHOTOTpaHHUKOB. Brruncienue miomazneit 1 00beMOoB NPU3MBI,
napauienenunena, nupamuabsl. MaterpansHas hopmyia oobema.
CamocrosiTeibHast padoTa 00y4yaoImmMXxcst

Pemienue 3a1a4 Ha BBIYMCIICHUE IUTOMIaIel 1 00BEMOB
MHOTOTPaHHUKOB

TeJia 1 MOBEPXHOCTH BpALCHUS

Jlexuus 60. LHunuaap u xonyc. Onpenenenue muwmHapa. OCHOBHBIE
3JIEMEHTHI HuauHApa. @opMyiia i BBIYUCIEHUS UIOIAIN
MOBEPXHOCTH IIWINHAPA, €ro oobema. Onpeenennue KoHyca.
OcHOBHBIE 2JIEMEHTBI KOHYCa. Y CEUEeHHBIM KOoHyC. DPopMmyiia ais
BBIUMCJICHMS TJIOMIAH TIOBEPXHOCTH KOHYCa, €ro o0bema.
OcHoBaHMe, BbICOTa, OOKOBast MOBEPXHOCTb, 00pa3yroias,
pa3BepTKa.

Jlexuus 61. Ceuennst unnnHapa 1 KoHyca. OceBble CeUEHUS
HWIMH]Ipa U KoHyca. CeueHusl nmapaienbHble OCHOBaHHUIO.
BrincanHblil 1 OMCaHHBIA HWJIHHAP, KOHYC.

Jlexuus 62. lap u chepa. x ceuenus. lllap u chepa, ux ceuenus.
KacarenbHas miockocTs K cdepe.

Jlexmms 63. Ilnomaas moBepxHOCTH U 00beM mapa. [Lnomanp
MOBEPXHOCTH M 00beM mmiapa. [TonoOue ten. OTHOIIEHUS MToLaAei
MOBEPXHOCTEN 1 00bEMOB MOJOOHBIX TEJl.

B ToM 4yKciIe IPAKTHYECKHUX 3aHATHH
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Tema 12

[TpakTuueckoe 3ansTue Ne 33. Beruncienue mionanaeii 1 00beMoB
TEJ BpallleHUsI

CamocrosiTesibHasi padoTa 00y4armmxcs

Pemienue 3a1a4 Ha BBIYMCIICHUE TUIOMIAAEH 1 OOBEMOB Tel
BpalleHus

KoopanHaTtbl 1 BeKTOPBI

Jleknus 64. JlekapTroBa cucTeMa KOOPJMHAT B IPOCTPAHCTBE.
[TpsimoyronbHas (AekapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
dopmya pacCTOSHUS MEXKIY IBYMsI TOUKAMH.

Jlexuus 65. Bexropsl. [IeficTBUS ¢ BEKTOpamH, 3alaHHbIMU
koopauHaramu. Bekropsl. [Ipoeknus BekTopa Ha ock. KoopauHaTsl
BeKkTOpa. Monyns Bektopa. PaBeHcTBO BeKTOpOB. Pasioxenue
BEKTOpa N0 HanpasiieHUsIM. CJ10KEHHE BEKTOPOB. Y MHOKEHHUE
BEKTOPA Ha YUCJIO.

Jlekuus 66. CkansipHoe npousBeicHue BEKTOpoB. CkasipHOe
IIPOU3BE/IEHNE BEKTOPOB. Vcronbp30BaHNe KOOPIMHAT U BEKTOPOB
IIPU PELIEHNH MaTEMAaTUYECKUX U MPUKJIIAJHBIX 33]1a4.

Jlexuus 67. BeKTOpHBIM METOI pEeLLIEHUs] CTEPEOMETPUUECKHX 3a/1au.
BekTopHoe ypaBHeHHE NPSIMON U MII0CKOCTH. KoopanHaTHBIN MeTOx
BBIUMCJIEHUSI YIJIa MEXKY MJIOCKOCTAMU

Jlexums 68. YpaBHeHUs chepsl, IIIOCKOCTH M MPSIMOKH
CamocrosiTeibHast padoTa 00y4YaommMxcst

BekropHblii METOA pelIeHusl CTEPEOMETPUUYECKUX 3a]1ay.

Pa3nes IV. KomOunaTopuka, cTaTHCTHKA U TEOPUSI BEePOSTHOCTE

Tema 13

Tema 14

JJieMeHThl KOMOMHATOPUKH M TEOPUHU BePOSITHOCTEH

Jlexuus 69. OcHOBHbIE TOHATUS KOMOUHATOpUKU. OCHOBHbIE
noHATUs KoMOuHaTtopuku. Popmyna 6uHoma Hetorona. CBoiicTBa
OuMHOMUHANBHBIX KO3 unnenToB. TpeyroiapHuk [lackans.

Jlexuust 70. BeposiTHOCTb COOBITHS, CII0)KEHUE U YMHOKEHHE
BeposATHOCTeN. Anredpa coObiTuii. Knmaccuueckoe omnpenenenue
BepoATHOCTH. CII0’K€HNE U YMHOKeHUE BeposiTHocTel. Dopmyna
MTOJTHON BEPOSITHOCTH.

B ToM 4yKciIe IPAKTHYECKHUX 3aHATHH

[TpakTrueckoe 3ansaTue 34. 3agauu Ha MOACUYET YKCIa pa3MELIeHHH,
NepeCcTaHOBOK, coueTaHuil. Pemienue 3a1a4 Ha nepeOop BapuaHTOB.
[TpakTrueckoe 3ansTue 35. Beiuncienue BeposiTHOCTEN
[TpakTuyeckoe 3anstue 36. Pemenue 3a1a4 Ha mpuMeHeHue Gopmyii
baiteca u bepnynnu.

CamocrosiTenbHas padoTa 00y4aOmmMXxcst

DneMeHTbl KOMOMHATOPUKH U TEOPUHU BEPOSTHOCTEN

DJIeMeHTBhI MaTeMAaTHYeCKON CTATHCTUKH

Jlexna 71. IlousTHe 0 3aayax MaTeMaTUUECKON CTAaTUCTUKH.
[TpencraBnenue nanusix. [loHsATHE 0 3a7aUaXx MaTeMaTHYECKON
CTaTHCTUKH. DJIEMEHTHl MaTEMAaTUYECKOM CTaTUCTUKU
[IpencraBienue naHHbIX (TaOIMIIBI, JUATPaMMBL, Tpadukh),
reHepaibHasi COBOKYITHOCTh, BbIOOpKa. CocTaBlieHne
MHTEPBAJILHOTO BAPUALMOHHOTO psJa.

Jlexums 72. YucnoBsle XapaKTEPUCTUKHA BAPUALIMOHHOTO Psiia
(gacToTa, 4aCTOCTh, CpeHee apupMeTHIecKoe, MeinaHa, JUCIepCus
U CPEHEKBAPATUYECKOE OTKIOHEHUE)

B ToM 4yKciIe IPAKTHYECKHUX 3aHATHH
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[IpakTnueckoe 3angrue 37. CocTaBieHHE BapUALIMOHHOTO psija.

Pacuer 4yuCIOBBIX XapaKTEPUCTHK BaPUALIMOHHOTO Psiia. 4

IIpome:xxyTouHasi aTTecTanusi 12

QOyHKUIMHU U TpadUKH. 2

[TpousBonHas. nmpaBuia qudepeHIpoBanus. [ eomeTpudeckuii u 5

($u3nUecKuii CMBICT IPOU3BOTHOM.

[TepBooOpaznas u unTerpai. [IpunoxxeHue onpeneneHHoro

WHTETpaJIa K BBIYUCIICHHUIO TUIOIIA U KPHBOJIUHEHHON Tpareuu.

3amaun cTepeoMeTpHH Ha MHOTOTPAHHUKH U TeJa BPALICHHUS. 5

[Tnomaau 1 06beMbl MHOTOTPAHHUKOB U TEJl BPaIICHUSI.

JK3aMeH 6
HToro (BecenHuii cemectp) 182
Bcero 3a yueOHblii roj: 340

3 MaTepuaJibHO-TeXHHYECKOE H Y4eOHO-MeToAuvecKkoe odecneyeHue JUCIUIINHBI
(MmonxyJis)

3.1 CneumnanbHble MOMELIEHUS I PeaTu3alui POrpaMMbl

VYueOHbII Ka6I/IHeT, y,HOBJ'IeTBOpf{IOH_II/Iﬁ Tpe6OBaHI/I$IM CAHUTAPHO-3IIMACMHOJIOINYCCKHUX IMPpaBUJI
u

HopMaTuBoB (CanlluH 2.4.2 No 178—02) u ocHaIlIEHHBII TUIIOBBIM 000PYIOBAHUEM.

B cocTaB y‘le6HO'MeTOI[I/I‘-ICCKOl"O " MaTCpHUAJIbHO-TEXHUYCECKOT'O obecneueHus KaOMHETa
BXOJISAT:

— JI0CKa;

— [I0CaJI0YHbIE MECTA MO KOJIMYECTBY 00YUaIOLINXCS;

— paboyee MeCTO MpernoaBaTes;

— MHOT'O()YHKIIHOHAJIbHBI KOMITJIEKC MPETIO1aBaTels;

— HarJIsaHbIE TOCOOUS;

— HH(OPMALIMOHHO-KOMMYHHUKATHUBHBIE CPEJICTBA.

3.2 UudopmanuoHHoe odecnieyeHne peain3auuu NporpaMmbl

3.2.1 OcHoBHas JqUTEpaTypa

1. Aranacsn, JI. C. Maremaruka: anrebpa u Hauajia MaTeMaTHYECKOTO aHAlIN3a, TEOMETPUSI.
['eometpus. 10-11 xnacc. bazoBblii u yriayOnennsiit ypoau : YueOnuk- / JI. C. Atanacss, B. ©.
Kamommes C. b. ITo3usk 3. I'. Kucenesa JI. C. Byty3os. — 12-¢ u3n., crep. — Mockga : HUIL]



NHOPA-M, 2024. — 288 c. — ISBN 978-5-09-112137-7. — URL:
https://znanium.ru/catalog/document?id=447184 (nara oopamenus: 16.04.2025). — Tekcr :
3JIEKTPOHHBIMN.

3.2.2 /lonoiHUTEIbHAS JIUTEPATypa

1. MaTemartuka B mpuMepax u 3ajaadax : yueonoe nocoowue / JI. . Maiicens, B. 3. XKaBuepuuk,
. 0. Maukesuu [u 1p.] ; noa penakuueit JI. 1. Maiicenu. — MuHck : Bolmsiimas mkoiia,
2022. — 456 c. — ISBN 978-985-06-3483-2. — TeKcT : 27eKTpOHHBIN // DIEKTPOHHBIA pecypc
nudposoit odpazoBarensHoit cpenbl CITO PROFo6pa3oBanue : [caiit]. — URL:
https://profspo.ru/books/129985 (nara obpamenus: 05.05.2023). — Pexum nocryna: mis
ABTOPH3UP. MOJIb30BaTEIICH

2. Mep3nsk, A. T'. Maremaruka. ['eometpust : 11-ii kimace ( yriayOaéHHBINA ypOBEHbB) | YueOHUK- /
A.T. Mepansxk, J. A. ITonsaxos B. M. Ilononsckuii B. E. Homuposckuii. — 7-e 3., crep. —
Mocksa : HUL] MH®PA-M, 2023. — 256 c. — ISBN 978-5-09-103610-7. — URL.:
https://znanium.com/catalog/document?id=432696 (nara obparienus: 16.04.2025). — TekcT :
3JIEKTPOHHBIMN.

3. Omenpuenko, B. I1. Maremaruka : Yueonuk / B. I1. Omensuenko, H. B. Kapacenko. —
Mocksa : HUL] UH®PA-M, 2024. — 349 c. — ISBN 978-5-16-017462-4. — URL.:
https://znanium.com/catalog/document?id=432205 (nara obparienus: 16.04.2025). — TekcT :
3JIEKTPOHHBIMN.

3.2.3 Meroauyeckas JJuTepatrypa

1. MaTtemartuka : METOIMYECKUE YKa3aHUS K MPAKTUUECKUM 3aHITHUSIM U CAMOCTOSITENIbHOM
pabote a1 ctyneHToB 1 Kypca Beex crnenuanbHocteit CI1O ounoii opmbl o0yuenus /
Ky3z0acckuii rocynapcTBeHHbIN TexHuueckuil ynusepcurer um. T. @. 'opbauesa ; Kadpenpa
TEOPHH U METOUKU POodecCHoHaIbHOro 0opazoBanus, coctapurenb: E. B. Kabauerckas. —
Kemeposo : Ky3I'TVY, 2023. — 1 ¢aiin (649 K6). — URL:
http://library.kuzstu.ru/meto.php?n=10687 (nata oopamenus: 16.04.2025). — Tekcr :
ANEKTPOHHBIN.

3.2.4 UnTepHer pecypchbl

1. SAxosnes I'.H. Anrebpa u Hauana ananusza (MaremaTHKa AJ TEXHUKYMOB) [ DJI€KTPOHHBII
yuebnuk] /I".H SIxoBnes. - Pexxum noctyna: http://lib.mexmat.ru/books/78472/.


https://znanium.ru/catalog/document?id=447184
https://profspo.ru/books/129985
https://znanium.com/catalog/document?id=432696
https://znanium.com/catalog/document?id=432205
http://library.kuzstu.ru/meto.php?n=10687

2. Anrebpa n Havyana ananuza. 10-11 kmacc. 3agaunuk. Mopakosuda A.I. u 1p. — Pexxum
nocryna: http://proresheno.ru/uchebniki/algebra/1 1klass/714-algebra-i-nachala-analiza-10-11-
klass-zadachnik-mordkovi ch-a-g-i-dr/visit

3. Anrebpa u maTtematudeckuid ananus. 10 kmace. (yriay6nennoe n3ydenue) Bunenkun H. 5.,
HeamesMycaros O.C., llIBapidypa C.1. — Pexxum nocryma:
http://proresheno.ru/uchebniki/algebra/10klass/686-algebra-i-matematicheskij-analiz-10-klass-
uglublennoe-iz uchenie-vilenkin-n-ya-ivashev-musatov-o-s-shvartsburd-s-i/visit

4. Cenpix, 1. 10. Marematuka : yueonuk u npaktukym st CI1O / W. 1O. Cenpix, 1O. b.
I'pebenmukos, A. 1O. [lleseneB. — M. : M3natensctBo FOpaiit, 2018. — 443 c. — (Cepwus :
[Tpodeccuonansuoe odpazoBanue). — ISBN 978-5-9916-5914-7. — Pexxum goctyna:
www.biblio-online.ru/book/CAB1548F-63AC-4C3F-8E82-C9B841E8F0AL

4. Opranusanusi CaMOCTOSITeIbHON PadoThI 00y4aroIUXCs

CamocrosiTenbHas paboTa 00yJaronuxcsi OCyIIECTBISETCS B 00beMe, YCTAHOBJICHHOM B pa3elie

2 HacTosIIel TPOrpaMMbl TUCITUIUIUHBI (MOIYJIS).

Jliis camocTosTeNbHON PaboThl 00yUarOIINXCS IPELYCMOTPEHBI ClIeLMaIbHbIE ITOMEILEHHS,
OCHAIIIEHHbIE KOMIIBIOTEPHON TEXHUKOIN C BO3MOXHOCTBIO MOJKIIIOUEHUS K UHPOPMAILIMOHHO-
TeJIEKOMMYHUKaMOHHOM ceTu "MHTepHeT" ¢ obecrieueHreM AOCTyIa B 3JIEKTPOHHYIO

nHpopManmoHHO-00pa3oBaTenbHy0 cpeny Ky3['TVY.

5. ®ona 01eHOYHBIX CPEICTB /AJIsl IPOBeAeHUs TEKYIIero KOHTPOJIs, IPOMEKYTOYHOM
arrecTaluu 00y4aroIMXCH MO JMCUHUILIHHE

5.1 ITacnopT (poHIA OLIEHOYHBIX CPEICTB

HaumenoBanue
Nepaspnesio
AUCHMILINHBI

1 Aaredpa

Conep:xanue  Kog

(TeMBI) pa3aesia KoMIeTeHINH 11 POPMHUPOBAHUS

Uucnoseie
MHO€ECTBA
OCHOBBI OK 01,
TPUTOHOMETPHH | 02,
OyHKIMY U OK 03,
rpaduxu

OK 04,
Kophu, crenenun
1 JIOrapu(Mbl OK 07,

®opma TeKyuiero

KOHTPOJIA 3HAHUI,
3HaHus, yMeHUH,

o YMEHHUid,
NPaKTHYEeCKUl
NPaKTHYEeCKOr 0
ONBIT, HEOOXOAUMBIE
ONbITA,
. 'He00XOOMMBIX IJIs
COOTBETCTBYHOLIECH
bopmupoBanus
KOMIIeTEeHIINH .
COOTBETCTBYIOLIECH
KOMIIETeHIIMH
JIn4HOCTHBIC .
Y CTHEBIN HIn
pe3yJIbTaThI: .
MMChbMEHHBIN
Ompoc.
- TOTOBHOCTbB K
CaMOPa3BUTHIO,
[IpoBepounsie
CaMOCTOSITEILHOCTH U
paboThI.
CaMOOITPEETIECHHUIO;
[IpakTnueckue

- HAJIMYUEC MOTHUBAIIUU

paboThI.
K OOY4YCHHIO U
JTMYHOCTHOMY

CamocTosTenbHbIC
Pa3BHUTHUIO

paboTHI.



Hauaga

2 MareMaTu4ecKoro

AHAJIHU3a

3 T'eomeTpus

[Ipenenst
[IpousBoaHas
[TepBooOpazHas OK 01,
Y UHTErpal
OK 02,
OK 03,
OK 04,
OK 07.
[IpsimMblie 1
MJIOCKOCTH B
MIPOCTPAHCTBE
MHOrOrpaHHUKH
Tenaun
MMOBEPXHOCTH
BpalleHUs OK 01,
Koopaunats! u OK 02,
BEKTOPHI
OK 03,
OK 04,
OK 07.

- HAJIMYNC MOTHUBAIlUN
K O0yUYEHHUIO U
JIMYHOCTHOMY
Pa3BUTHIO;

- LIEJICHANPABICHHOE
pa3BUTHE BHYTPECHHEU
MO3ULUH JINYHOCTH
Ha OCHOBE JlyXOBHO-

HPABCTBEHHBIX
LIEHHOCTEN HAPOJAOB |V CTHEIH MU
Poccwuiickoii IMCbMEHHBII
Denepanun, OIIpOC.
HCTOPUYECKUX U

HaAIlMOHAJILHO- IIpoBepounbie
KyJIbTYPHBIX paboTHLI.
TpaJuLINM,

¢opmuposanue [TpakTHyecKre
CHCTEMBI 3HAUUMBIX  haGOThL.
LICHHOCTHO-

CMBICJIOBBIX CaMocTOSTEIbHEIE
YCTaHOBOK, paboTHI.
AHTUKOPPYILIMOHHOTO
MHPOBO33pPEHHS,

MIPABOCO3HAHMUS,

SKOJIOTUUECKOH

KYJIBTYPBI,

CITOCOOHOCTH CTaBUTh
[[EJIU U CTPOUTH
JKN3HCHHBIC ITJIaAHBI

MertanpeameTHbIe

pE3yNbTaThI: V CTHBIH WIH
MMCHMCHHBIMN

- OCBOCHHBEIC ompoc

00y YarOIMMHUCS

MEKIPEIMETHBIE ITpoBepoyHbIE

MTOHSITHS U

0 paboTHI.

YHUBEpCaIbHbIC

yeOHbIe NeHCTBHS [IpakTHYecKue

(perynaTusHbie, paboTHI.

[M03HABaTENIbHEIE,

KOMMYHHKATHBHBIE) | o crogrent npre
paboTHLI.

- CIIOCOOHOCTDH UX
HCITIOJIb30BaHUS B
MMO3HaBaTEILHON 1
COIMaJIbHOM
[IPAKTHUKE;



KomoOunartopuka,
CraTucTHKA H
Teopus
BePOSATHOCTEM

5 IloBTOpeHue

JIIEMEHTBHI

KOMOWHATOPUKH
U TEOpUU . OKoOL
BEPOSTHOCTEH
OK 02,
IJIEMEHTEI
MaTeMaTH4YECKOM OK 03,
CTATUCTUKHU
OK 04,
OK 07.
OyHKIMY U
rpaduKu

Kopnu, crenenu
1 JIOrapu(Mbl

OCHOBBI
TPUTOHOMETPHH

[IponzBogHas

[TepBooOpa3Has
Y UHTETpall

Muororpanauku. OK 01,
Tena n

MMOBEPXHOCTHU OK 02,
BpaleHus
OK 03,
Koopaunats! u
BEKTOPBI OK 04,
OK 07.

- TOTOBHOCTb K
CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO H
OCYIIECTBIICHUIO
y4eOHOI
NESITEIbHOCTH,
OpraHu3aIuu
y4eOHOT0
COTPYAHUYECTBA C
MeAarorndyecKuMu
paboTHUKaMU U
CBEPCTHUKAMH, K
YYaCTHIO B
[OCTPOCHUU
VHIUBUyaIbHON
o0pa3oBaTelbHON
TPACKTOPUH

- OBJIaJICHUE
HaBBIKaMU y4eOHO-
M CCIIE10BATENbCKOM,
MIPOEKTHOU 1
COIIMAJILHON
JIEATEIIbHOCTH

- TOTOBHOCTB K
CaMOCTOSITEILHOMY
MJIAHUPOBAHUIO U
OCYILECTBIICHUIO
yueOHOM

eI TEIbHOCTH,
OpraHu3aIu
y4eOHOro
COTPYJIHUYECTBA C
MeAarorndyecKuMu
pabOTHUKAMU U
CBEPCTHUKAMH, K
Y4acTHIO B
MTOCTPOECHUH
VHIUBUyaTbHON
o0Opa3oBaTeNnbHON
TPaCKTOPHH;

[IpeameTHbIE
pe3ybTaThl:

- YMEHHE pemaTh
YPaBHEHUS,
HEPaBEHCTBA U
CUCTEMBI C IIOMOIIBIO
pa3INYHBIX TPUEMOB,
pelaTh ypaBHEHUS,

Y CTHERIN WiIn
NUCHLMEHHBIN
OIpoc.

[IpoBepouHbIe
paboTHL.

CaMocCTOsITeIbHbIC
paboTHLI.

Y CcTHBIN NI
NUCHMEHHBIN
OIpoc.



HEPAaBEHCTBA U
CHCTEMBI C
[1apaMeTPOM;

- YMEHHUE CTPOUTh
rpaduku QyHKIUH,
BEITIOTTHSTh
peoOpa3oBaHus
rpaduKoB GyHKIHIA;

- yMeHHe
MCTIOJIb30BaTh
CBOHCTBA M rpaMKH
byHKIMN 715
peuIeHus ypaBHEHUH,
HEPaBEHCTB U 3a/1a4 C
napameTpamu;

- YMEHHUE MTPOBOJIUTH
HCCIICAOBAHUE
yHKmmIm;
n300pakaTh HA
KOOPJAVUHATHOMN
IUIOCKOCTH
MHO>KECTBA PEIICHUM
YPaBHEHUH,
HEPABEHCTB U X
CHCTEM, HAaXOIUTh
aCHUMITOTHI rpaduka
dynxumm;

- YMEHHUE BBIYUCIISATh
MIPOU3BOIHBIE CYMMBI,
MIPOU3BE/ICHNUS,
YaCTHOTO U
KOMITO3HUIINHT
(yHKIMIA, HAXOIUTH
ypaBHEHUE
KacaTeJIbHOM K

rpaduky GyHKIUY;

- yMEHUe
IPON3BOTUTH
apupMeTHYecKue
JIEHCTBHS C
KOMILJIEKCHBIMHU

YK CIIaMH, TIPUBO/IUTH
IPUMEPbI
WCTIOJTB30BaHUS
KOMIIJIEKCHBIX YHCET;



- YMEHHE HaXOIUTh
BEPOSITHOCTH
COOBITHI €
WCTIOJIb30BaHUEM
rpaduUecKux
METO/I0B, IPUMEHSTh
JUISL peUIeHUs 3a71a4
(OPMYJIBI CIIOKEHHS
1 YMHOXCHHUS
BEPOATHOCTEM,
dbopMyITy IOTHOU
BEPOSITHOCTH,
dbopmyiry bepuyuy,
KOMOWHATOPHBIC
(baxTh U POpPMYIIHI,
OILICHUBATh
BEPOSTHOCTH
peabHBIX COOBITHH;

- YMEHHE MPUMEHSITh
CBOMCTBa
TCOMETPHUCCKUX
uryp,
CaMOCTOSTENIHHO
dbopMynupoBaTh
oTIpe/ICIICHUS
u3ydaembIX GuUryp,
BBIJIBUTaTh THIIOTE3bI
0 CBOMCTBaX U
MpU3HAKAX
TE€OMETPUUYECKUX
uryp,
000CHOBBIBATH MJIN
OTIPOBEPTaTh HX;

- YMEHHUE MPOBOANTH
KJ1accu(pUKaLUIO
¢buryp no pasIn4HbIM
pU3HAKaM,
BBITTOJTHSATh
HE00XO0/IUMBbIE
JIOTIOJTHUTEITTLHBIE
MOCTPOCHHUS,
HAXOJIUTh OTHOIICHUE
00BEeMOB MOA0OHBIX

¢uryp;

- YMEHHE
OIEepUpPOBATH
MOHSTUSIMHU:



- OIIpEICTICHHUE,
aKkcuoma, Teopema,
CIIEACTBHE, CBONCTBO,
MpU3HAaK,
J10Ka3aTeJIbCTBO,
PaBHOCWJIbHBIE
(opMyIHPOBKH;

- MHO>KECTBO,
IMOJIMHOYKECTBO,
omnepaluu Hajl
MHO>KECTBaAMH;

- COUCTaHUE,
MepecTaHOBKA, YUCIIO
COYCTaHUN, YHUCIIO
MePECTaHOBOK; OMHOM
HrroTona;

- HATypaJIbHOE YHUCIIO,
LIEJIOE YHCII0, OCTATOK
110 MOJTYJIIO,
parMoHaIBHOE YUCIIO,
UppALMOHATIEHOE
YHCJIO, MHOXKECTBA
HATypaJbHBIX, IETBIX,
parMOHAIbHBIX,
JIEUCTBUTEITLHBIX
YHCe;

- CTETICHb C IIEJIBIM
MOKa3aTeseM, KOPEHb
HaTypaJIbHON
CTEIEHHU, CTENEHD C
parMoHaTBHBIM
MOKa3aTeleM,
CTEIEeHb C
JIEUCTBUTEIIbHBIM
(BEILIeCTBEHHBIM)
MOKa3aTeleM,
sorapudm yuca,
CHUHYC, KOCUHYC U
TaHTEHC
MIPOU3BOJIBLHOTO
quCna;

- TOXKJIECTRBO,
TOXKJIECTBEHHOE
npeoOpa3oBaHue,
YpaBHEHHE,
HEPaBEHCTBO,
CUCTEeMa YpaBHEHUI U



HEPaBEHCTB,
PaBHOCHJIBHOCTh
YPaBHEHUH,
HEPaBEHCTB U CHCTEM,
paluroOHAJIBHBIE,
UppalntoHaIbHbIE,
1I0Ka3aTelIbHbIE,
CTEIIEHHBIE,
JorapupmMHIECcKue,
TPUTOHOMETPUUYECKHE
YpaBHEHU,
HEpaBEHCTBA U
CHUCTEMBI;

- rpaduK QyHKIHH,
oOpaTHast QyHKIHS,
KOMITO3HIIUS
byHKIUH, TUHEeITHAS
byHKIHS,
KBaJ[paTHIHAs
byHKIMS, cTereHHas
(GyHKIUS C LETBIM
MOKa3aresem,
TPUTOHOMETPHUYECKHE
byHKIIMN, 0OpaTHBIE
TPUTOHOMETPHUYECKHE
byHKIUY,
nokazareibHas U
JorapupmMuyecKas

byHKINH,

- YeTHOCTh (QYHKIIUH,
NEPUOANYHOCTD
byHKINH,
OTpaHUYEHHOCTH
byHKINH,
MOHOTOHHOCTb
(GYHKIUH, SKCTPEMYM
byHKIUY,
HauOoJblIEE U
HauMEHbIIIEE
3HaYeHUsS! QYHKIUU
Ha TIPOMEXKYTKE;

[TOCJIEIOBATEILHOCTD,
apupmMeTHIecKast
nporpeccus,
reoMeTpHUeCcKas
porpeccus,
OCCKOHEUHO
yOBIBaromas



reoMeTpHUECKas
MIPOTPECCHS;

- HETMIPEepPhIBHOCTH
(yHKIMH, aCHMOTOTHI
rpaduka GyHKIMH,
nepBasi U BTopas
[IPOU3BOTHAS
byHKIUY,
r€OMETPUYECKUH U
(u3nvecKuii CMbICT
MIPOU3BOIHOM,
nepBooOpasHasi,
OIpeeICHHbIN
MHTETpa;

- TOYKa, Ipsimas,
IIJIOCKOCTB,
IIPOCTPAHCTBO,
OTpE30K, JIy4,
MIJIOCKUH yroJ,
JIBYI'PaHHBIN yTOJI,
TpPEXTPaHHBIN yro,
[IEPECEKAIOIIHECS,
rapajuleJIbHbIE U
CKPELMBAIOIINECS
IIpsIMBIE,
[IapaJuIEIbHOCTD U
NEPIIEHIUKYIISIPHOCTD
MPSIMBIX U
[JIOCKOCTEM, YToJl
MEXy TPSIMbIMH,
YTOJI MEXAY IPSIMON
1 IIJIOCKOCTBIO, YTOJI
MEXy TUIOCKOCTSIMY;

- MHOTOTPaHHUK,
CceueHHe
MHOT'OTPaHHUKA,
IIPaBUJIbHBII
MHOT'OTpaHHUK,
npu3Ma, upammuiaa,
durypa u
MMOBEPXHOCTh
BpAILCHUS, LIIIUH/ID,
KOHYC, 11ap, cdepa,
pa3BepTKa
MTOBEPXHOCTH,
CEYEHHUs KOHyCa U
LHWIMH]IpA,
[apajuIeIbHbIE OCH
WM OCHOBAHUIO,



ceueHue mapa,
IUIOCKOCTb,
Kacaromascs cepsl,
[ITMH]PA, KOHYCa;

- oAbk GUrypsl,
00BeM (urypsl,
BEJINYMHA YTIIa,
paccTosHUE OT TOYKH
J10 TIOCKOCTH,
paccTosiHue MEXKIY
PSMBIMH,
paccTosiHue MEXKIY
TUIOCKOCTSIMH,
omanb chepsl,
TUIOIIA b
MOBEPXHOCTH
UPaMHUIBI, TPU3MBI,
KOHYCa, IWINH/IPA,
00beM Ky0a,
pSIMOYTOJIBHOTO
napaJulesenurnena,
UPaMHUIbI, TPU3MBI,
WIMHAPA, KOHYCa,
mapa;

- IBIDKCHUE,
rapasieabHbIA
MEPEHOC, CHMMETPUS
Ha MJIOCKOCTH U B
MIPOCTPAHCTBE,
MTOBOPOT,
npeoOpa3oBaHue
Mog00us, TT000HEIE

urypsr;

- IPSIMOYTOJIbHAsS
cucTeMa KOOp/IMHAT,
BEKTOP, KOOPMHATHI
TOYKH, KOOPAUHATHI
BEKTOpa, CyMMa
BEKTOPOB,
IPON3BEICHUE
BEKTOPA Ha YHCIIO,
pasyioKeHUe BEKTOpa
1o 0asucy, CKaJsipHOe
MIPON3BE/ICHUE,
BEKTOPHOE
MIPOU3BECHUE, YTOJI
MCXKIY BEKTOPAMHU,



- CllyJaiHast
BEJINYMHA,
pacnpezeneHue
BEPOATHOCTEM,
MaTeMaTH4eCKOoe
0’KHMJIaHHE,
JACTIepCus U
CTaHJapTHOE
OTKJIOHEHHE
CIy4aitHOM
BEJIMYUHBI, (PyHKIINN
pacrpeieseHus u
IJIOTHOCTU
PaBHOMEPHOTO,
[10KAa3aTeIbHOIO U
HOPMAaJIbHOTO
pacrpeeeHui;

- YMEHUE HaXOUTh
aCUMITOTHI rpaduka

dynKmIm;

- cpenHee
apru(pMeTHYECKOE,
MequaHa,
HanOoJIbIICE U
HauMEHbIIIEE
3HAYECHUS, pa3Max,
JUCTIEPCHS,
CTaH/IapTHOE
OTKJIOHCHHE JIJIS
OITMCAHHA YUCIOBBIX
JTaHHBIX;

- YMEHHE
MCCIIE/IOBATh
CTaTHUCTUYECKUE
JaHHBIC, B TOM YHUCJIC
C TIPUMEHEHUEM
rpaguIecKux
METOJIOB U
IIIEKTPOHHBIX
CPE/CTB;

- YMEHHE
MCII0JIb30BaTh
CBOMCTBA U3yYEHHBIX
pacIpeneneHui 1Jist
penieHus 3a1ay;

- YMEHHE
MOJEIINPOBATH



peaIbHBIC CUTYyAINH
Ha SI3BIKE
MaTeMAaTUKU,

- YMEHHUE COCTABIISITh
BBIPAKCHMUS,
YpaBHEHUS,
HEPaBEHCTBA U UX
CUCTEMBI I10 YCIOBUIO
3a/1a4u, UCCIIEI0BATh
[IOCTPOECHHBIE MOJIENIN
C UCIIOJIb30BAaHUEM
arnmapara aareOpsl,
WHTEPIPETUPOBATH
[TOJTyYECHHBIN
pe3yibTarT;

- YMEHUE CTPOUTH
MaTEeMaTUUCCKHE
MOJIEJIM C TIOMOIIIBIO
reOMETPUUYECKUX
IMOHATUM ¥ BEIUIMH,
peliaTh CBs3aHHbIE C
HUMU TPAKTUYECKHE
3aJ]a41; COCTaB/IATh
BEPOATHOCTHYIO
MOJICNIb U
WHTEPHPETUPOBATH
[1OJIY YEHHBII
pe3yJIbTarT;

- YMEHUE peraTh
MIPUKIIAIHBIE 3a]]auu
CpeacTBaMu
MaTeMaTH4eCKOTo
aHaM3a, B TOM YHUCIIe
COLIMANIBHO-
HYKOHOMHYECKOTO U
¢du3nveckoro
Xapaxrepa

- YMEHUE
HCIIOJIF30BaTh
TEOPETUKO-
MHO>KE€CTBEHHBIHN
anmnapar s
OINMCAHUS PEATBHBIX
MIPOLIECCOB U SIBJICHUI
Y TIpY PEUIEHUH
3aJ1a4, B TOM YHCIE U3



JIPYTHX yU4ECOHBIX
IPEIMETOB;

- yMEHHE IPUMEHSTh
KOMOWHATOPHBIE
(bakThI 1
paccyXIeHus s
pelieHus 3a1ay;

- YMCHHE
HCII0/Ib30BaTh
MPU3HAKU JCITUMOCTH,
HAaUMEHBIIHH 001U
JIEJIATEIIb U
HauMeHBbIIIee 0011Iee
KpaTHOE, aJITOPUTM
EBxnnaa pu
pEIICHNH 33]1aY;
3HAKOMCTBO C
pa3TMYIHBIMH
MMO3UIIMOHHBIMU
CHCTEMaMH
CUHCJIEHHS,;

- YMEHHUE IPUMEHATH
YpaBHEHUS,
HEpPaBEHCTBA, UX
CUCTEMBI JJIS
pelieHus
MaTeMaTHYECKUX
3aJa4 U 3a7a4 U3
pa3IMYHBIX 0bJ1acTen
HayKH U peajbHOU
KU3HU; YMEHUE
MCII0JIb30BaTh
rpaduku QyHKIMMA
JUISL U3yUYEHUS
IIPOLIECCOB U
3aBHCUMOCTEN NpHU
pelIeHUN 33134 U3
JPYTUX Y4eOHBIX
MIPEeIMETOB U U3
peanbHOU KU3HU;

- YMEHHE BBIPAXKATh
dbopmynamu
3aBUCHMOCTH MEXTY
BEJINYNHAMU;

- YMEHHE
MCIIO0JIb30BaTh
IIPOU3BOJHYIO [



WCCIICTIOBAHHUSI
GbyHKIMHA, 115
HAXO0XKICHUS
HAWTYYILero
pelieHus B
MPUKJIAIHBIX, B TOM
YHCIIE COLUAIBHO-
HKOHOMUYECKUX U
¢du3nUecKux 3a1avax,
JUTSL OIIpEIeIICHUS
CKOpPOCTH H
YCKOPEHUST; HaXOIUTh
TJI0IA U U 00BEMBI
(GuUryp ¢ moMoIbIo
WHTETpaja;
MPUBOJIUTH TPUMEPHI
MaTeMaTHIECKOTO
MOJICJTUPOBAHUS C
MTOMOIIIBIO
nuddepeHIATbHBIX
YPaBHEHUH;

- 3HAKOMCTBO C
MMOHSTHSIMU: 3aKOH
OOJIBIINX YHCEN,
METOTbI BEIOOPOYHBIX
HCCIICIOBaHHUM;

- YMEHHUE MPUBOIUTH
[IPUMEPBI TPOSBICHHUS
3aKO0HA OOIBIINX
YKCeN B IPUPOIHBIX U
0OIIIECTBEHHBIX
SIBIICHUSX

- YMEHHE
VICII0JIb30BAaTh IIpU
pelIeHnH 3a1au
M3y4eHHbIE (PaKTHI U
TEOPEMBI
IUIAaHUMETPHY;

- YMEHHUE OIIEHUBATH
pa3Mepsl 00BEKTOB B
OKPY’KaIOIIEM MHPE;

- YMCHHEC CTPOUTH
ceueHue
MHOI'OrpaHHHUKa,
n300paxarh
MHOTI'OI'paHHUKH,

(burypsl u



[TOBEPXHOCTHU
BpalICHUs, UX
CEYCHUS, B TOM YHCIIE
C IIOMOLLBIO
JIIEKTPOHHBIX
CPEICTB;

- YMEHHE
pacro3HaBaTh paBHbIC
1 110100HBIE (PUTYPBHI,
B TOM YHUCJIC B
MIPUPOJIE, UICKYCCTBE,
ApPXUTEKType; YMCHUE
HCII0JIb30BATh
reOMETPHUCCKUE
OTHOUICHHSI,
HAXOIHUTh
reoMeTpUUYECKUe
BEJIMYUHBI (JJIMHA,
yTOJ1, TIOLIA/Ib,
00bEM) P PEIICHUH
3a7a4 U3 IPYrux
y4eOHBIX MPEIMETOB
U U3 peasbHON
JKU3HU;

- YMEHHUE
MOJIEJINPOBATh
pEaJIbHBIE CUTYalUH
Ha SI3bIKE
MaTEMAaTHKH;
COCTaBIISITh
BBIPAKCHMS,
YpaBHEHUS,
HEPABEHCTBA U UX
CHUCTEMBI 110 YCIIOBHIO
3aJ1a4M, UCCIIEI0BATh
ITOCTPOEHHBIE MOJIEIN
C MCIOJIb30BaHUEM
arnmapara aareOpsl,
WHTEPIPETUPOBATH
MTOJTy4YEeHHBIN
pe3yJIbTaT; CTPOUTH
MaTeMaTH4ecKue
MOZIEJIN C ITIOMOILBIO
reOMETPUYECKUX
MIOHSITUN U BEIUYUH,
peliaTh CBA3aHHBIE C
HUMU IPAaKTUYECKUE
3a/1a4u; yMEHUE
COCTaBJIISATh
BEPOSATHOCTHYIO



MOJENb U
WHTEPIPETUPOBATH
[1OJTyYECHHBIN
pe3yibTarT;

- yMEHHE peraThb
MIPUKIIAIHBIC 33a]]a91
cpencTBaMu
MAaTEMATUIYCCKOT'O
aHaiM3a, B TOM YUCIIe
COIMAIbHO-
HYKOHOMUYECKOTO H
¢du3nvecKoro
XapakTepa;

- YMEHHE BbIOMPATh
MIOAXOIALINI METOJ
JUISL peIICHUs 3a/1a4H;
IIOHVMAaHHE
3HAYUMOCTHU
MaTEMaTUKU B
W3Y4YEHUU MTPUPOIHBIX
1 OOILECTBEHHBIX
IIPOLIECCOB U
SIBJICHUIA;

- YMEHHE
pacno3HaBaTh
IIPOSIBJIEHUE 3aKOHOB
MaTeMaTUKH B
HCKYCCTBE, YMEHHE
MPUBOJIUTH IPUMEPHI
MaTEMaTHYECKHUX
OTKPBITHH
POCCUICKOH U
MUPOBOMU
MaTEMaTHYECKON
HayKu

- yMeHHe
dbopMyHpoBaTh
obpaTHOE U
MIPOTHBOTIOJIOXKHOE
yYTBEpKJIEHHE,
PUBOJUTH TIPHMEPHI
Y KOHTPIPUMEPBI,
WCTIOJTB30BaTh METOT
MaTeMaTU4ecKOu
WHTyKIINY,

- YMEHHE MTPOBOJIUTH
JIOKa3aTeIIbHbIE



paccykJIeHuUs pu
pellIeHny 3a1ad,
OIICHUBATH
JIOTUYECKYIO
MPaBUILHOCTh
pacCy X IEHU;

- YMEHHE
MCTIO0JIb30BaTh
rpaduku QyHKIUH
JUIS U3YYEHUS
MIPOLIECCOB U
3aBUCUMOCTEN IIPU
pellIeHnH 3a1a4 U3
JPYIUX y4eOHbBIX
MPEIMETOB U U3
peanbHOU KU3HU;
BBIPAXaTh
dbopmynamu
3aBUCUMOCTH MEXITY
BEJIMYUHAMU;

- yMeHHe rpaduuecku
HCCIIEIOBATH
COBMECTHBIE
HaOJIIOICHUS C
[IOMOILIBIO AUArpaMm
paccenBaHus U
JINHEMHOMN PErPECCUH;

- YMEHHUE OLICHUBATH
pa3Mepbl OOBEKTOB B
OKPY’KaIOIIEM MUPE;

- YMEHHE CTPOUTh
ceueHue
MHOTOTpaHHHKA,
n300paxarhb
MHOTOTPaHHHKH,
burypsl u
MTOBEPXHOCTH
BpAICHUS, UX
CEUeHHUsI, B TOM YHCIIe
C TIOMOIIBIO
HIIEKTPOHHBIX
CPE/CTB;

- YMEHHE
MOJIEJINPOBATh
peasbHbIe CUTYalluu
Ha SI3bIKE
MaTeMaTHKH,



COCTaBJIISATh
BBIPAKCHMUS,
YpaBHEHUS,
HEPaBEHCTBA U UX
CUCTEMBI I10 YCIOBUIO
3a/1a4u, UCCIIEI0BATh
[IOCTPOECHHBIE MOJIENIN
C UCIIOJIb30BAaHUEM
arnmapara aareOpsl,
WHTEPIPETUPOBATH
[1OJTyYECHHBIN
pe3yibTarT;

- YMEHHE CTPOUTH
MaTEeMaTUYECKHE
MOJIEJIH C ITOMOIIBIO
r€OMETPUUYECKUX
MOHSTHUI U BEJIUYUH,
peliaTh CBA3aHHBIE C
HUMU TIPAKTHYECKUE
3a/1auH;

- YMEHHUE COCTABIIATh
BEPOSATHOCTHYO
MOJIEJIb U
UHTEPIPETUPOBATH
[TOJTyYEHHBIHI
pe3yJbTar;

- YMEHHE NIPUMEHSATH
ypaBHEHUS,
HEPaBEHCTBA, UX
CUCTEMBI IS
peueHus
MaTeMaTU4YeCKUX
3a]a4 U 3a]a4 U3
pa3InYHbIX o0nacTei
HayKH U peanbHOU
JKU3HU,;

- YMEHHE
MCII0JIb30BaTh
IIPOU3BOJIHYIO JUIs
VICCIIEIOBAHMSI
byHKIUH, 15
HaXO0XIEHUs
HaWTy4Ilero
pelieHus B
MPUKJIAIHBIX, B TOM
qKCIIE COLUAIBHO-



HKOHOMUYECKUX
3a/1a4ax;

- 3HAKOMCTBO C
MMOHSTHSIMHU: 3aKOH
OOJIBIINX YHCEN,
METO/JTbI BEIOOPOYHBIX
HCCIICIOBAHMIA;
YMEHHE MPUBOIUTH
MIPUMEPBI TPOSIBIICHUS
3aKO0HA OOJIBIINX
YHUCEJ B PUPOIHBIX U
00IIIECTBEHHBIX
SIBJICHUSX

- YMEHHUE
MCIIOJIb30BaTh MpHU
pelIeHnH 3a1a4
M3Y4YCHHBIE (DAKThI U
TEOPEMBI
[IAHUMETPHH,
YMEHHUE OLIEHUBATh
pa3Mepsl 00BEKTOB B
OKpPYXaloIIeM MUPE;

- YMEHUE
MOJIETUPOBATH
pealbHbIE CUTYAIUU
Ha SI3BIKE
MaTeMaTHKU;
COCTaBIATh
BBIPAYKEHHS,
YpaBHEHUS,
HEpPaBEHCTBA U UX
CHCTEMBI 110 YCIIOBUIO
3aJ1a4d, UCCJIeI0BaTh
[TOCTPOEHHBIE MOJEIHU
C UCTIOJIb30BaHUEM
arnmapara anreOpsl,
WHTEPHPETUPOBATH
[1OJIy YEHHBIN
pe3yJIbTaT; CTPOUTH
MaTEMaTUUECKHUE
MOJICJIH C TIOMOIIIBIO
FEOMETPUUYECKUX
IMOHATHM ¥ BEIUYMH,
pelarh CBsI3aHHBIE C
HUMU TPAKTUYECKHE
3aJ]1a41; COCTaBJISITh
BEPOATHOCTHYIO
MOJIENIb U
WHTEPHPETUPOBATH



[TOJIy YEHHBIN
pe3yJIbTaT; pelaTh
IIPUKJIAHBIC 3a1a4U
CpelICTBaMuU
MaTEeMaTH4ECKOIro
aHaJIn3a, B TOM YUCJIE
COLIMAIILHO-
HKOHOMHYECKOTO U
¢du3nvecKoro
XapakTepa;

- YMEHHE BBIOMPATh
MTOJAXOISIINI METO
JUISl pEeLLICHUs 334K,
[MOHUMaHUE
3HAYUMOCTHU
MaTEMaTUKH B
M3YUYEHUHU TPUPOIHBIX
MIPOLIECCOB U
SABJICHUM; YMEHHUE
MIPUBOAUTH IIPUMEPHI
MaTeMaTUYECKUX
OTKPBITUA
POCCUICKOH 1
MUPOBOH
MaTeMaTU4YECKOM
HayKU

5.2 TunoBble KOHTPOJIbHBIE 32JaHUS UJIH HHbIE MaTePUAJIbI

5.2.1 OueHoYHBIE CPEACTBA NPH TEKyLIeM KOHTPOJIe

JIJ1s1 TeKylero KOHTPOJIs 0 TeMaM JIMCIUILINHBI MCI0JIB3YeTCsl ONPOC B YCTHOI HJIH

NUCbMEHHOI hopMax, NpPoBepKa NPAKTUHYECKHX H NPOBEPOYHBIX PadoT, NpoBepKa

CaMOCTOSITE/IbHOI padoThI 00y4arOIMXCH.

IIpumepHasi TeMaTHKAa KOHTPOJIbHBIX BOMPOCOB /IJIsl YCTHOT0 MJIM MACHbMEHHOT0 0Npoca
1. Onpenenenue ¢pynkuuu. CrnocoOs! 3aganus pyHkunu. OCHOBHbBIE CBOMCTBA (DYHKIINU.

2. Omnpenenenue apu(hMEeTHISCKOT0 KOPHS. 3aIUIIATE CBOMCTBA KOPHEH.
3. Omnpenenenue noka3aTenbHON QyHKINH, ee Tpaduk. CBONWCTBA MOKA3aTENbHON (QYHKITHH.



4. Omnpenenenne gorapudma. 3amUIIUTe CBOMCTBA Jorapudma.

Omnpenenenue norapudmuueckoit pynkmun. M3o0pasute ee rpapuueckn. CBoiicTa

nJorapuMuIecKoi PyHKITUH.

6. OmnpeneneHue TPUTOHOMETPUIECKUX QYHKIHUI ocTporo yria. OCHOBHBIE
TPUTOHOMETPHYECKHE TOKECTBA.

7. ®opmyisl muddepeHIUpOBaHNS HIEMEHTAPHBIX (QYHKIIUN, IpaBUIia
nuddepeHIpoBaHus.

8. OmnpeneneHne ToYeK 3KCTpeMyMa (PyHKIIUH, KpUTUIECKUX TOUEK MepBoro pona. [Ipu
BBIMIOJTHEHUH KaKOTO YCJIOBUS KpUTHYECKAasi TOUKA IEPBOro pojia OyJeT TOUKOU
KCcTpeMyma?

9. Paznuuue NOHATUN «MaKCUMyM» U «HauOoublee 3HaueHue GyHKuuu»? MUHUMYM U
HaMMeHbIIIee 3HaueHue GpyHKIumn?

10. ®opmyna HeroTona-JleliOnuna. I'eoMmeTpruiecKkuii CMBICI OIIPEIeIEHHOTO HHTerpaa.

11. Onpenenenue npuszMbl. @opmMyIia s HAXOKAESHUS IUIOMIAU OOKOBOM MOBEPXHOCTH
npsiMoit ipu3Mbl. Dopmyria ISl HAXOXKIEHUS 00beMa MPU3MBL.

12. Onpenenenne nupamuasl. @opmMyiia 1715l BEIYACICHUS TIOTHON MMOBEPXHOCTH MUPAMUJIBI.
®dopmyna A BEIYUCICHHS] 00beMa MTUPAMU/IBL.

13. Onpexnenenne NpsMOro KPyroBOro MUIMHIPA. DIeMEHTHI nuianHapa. Gopmyna miomaim
OOKOBOH M MOJHON MOBEPXHOCTEH IUINMHAPA, PopMyTa s BEIYUCIEHU 00beMa
LHWIMH]IpA.

14. Omnpenenenuie NpsMOro KpyroBoro KoHyca. JieMeHThl konyca. @opMyiia mioraim
OOKOBOI U MOJIHOM MOBEPXHOCTEH KOHYca, GopMyIIa sl BBIYUCICHUS 00beMa KOHYCa.

15. Onpenenenue mapa, chepsl. OTauune u odIiee ITUX ABYX Tes. Dopmyna st
BBIYHCIICHUS TUIOIIA/IN TIOBEPXHOCTU chepbl, 00bema Imapa.

16. Knaccudukanus coObITHIA, KIITACCHYECKOE OIpeieNieHue BepOSTHOCTU. TeopeMbl
CJIO’KE€HHUSI U YMHOKEHUS BEPOATHOCTEW. POpMyIia MOJHON BEPOSATHOCTH.

o

OOyuatomiemycs npeaaaraeTcs OTBETUTh Ha JIBAa BOIIPOCA 10 U3yUYEHHOH TeMe.
Kpurepuu onieHuBaHus:
- 90-100 GanoB — Mpu MPaBUIBLHOM M ITOJHOM OTBETE Ha JIBa BOIIPOCA;

- 8089 6anmnoB — npu NPaBUILHOM U MIOJIHOM OTBETE Ha OJIMH U3 BOIIPOCOB U HEMIOJHOM OTBETE
Ha BTOPOW;

- 60—79 6amnoB — pU MPAaBUIILHOM OTBETE Ha OJIMH M3 BOIPOCOB WJIM YaCTHYHOM OTBETE Ha 00a
BOIIPOCA;

- 0-59 GanoB — MpM YaCTUYHOM OTBETE TOJBKO HA OJMH U3 BOIIPOCOB, NPU OTCYTCTBUH
NPaBUJIbHBIX OTBETOB HA BOIIPOCHI.

IIIxana oneHUBaHUA

KomnuectBo OamuioB 0-59 60—79 80-89 90-100
[Ikama orleHUBaHUS 2 3 4 5

IIpoBepounas paGora



[Tpu nmpoBeneHNU TEKYIIEro KOHTPOJIA 00y4aroIIrecs BBIMOIHSIIOT 3aJaHUS 110 TeMaM
JUCITUTUIAHBI.

[Tpumepsl 3a1a4 17151 TPOBEPOYHON PaOOTHI:

3ananue 1. IlocTtpouts rpaduku PyHKIUI B OHOM CHCTEME KOOPMHAT M BHIYUCIUTH TUIOMIA/Ib
(bUrypsl OrpaHUYEHHON ATUMU TpapUKaMH.

3aganue 2. PemuTh cUCTEMbI HEPABEHCTB, COJIEpIKaIlMe JIMHEHHOE U KBaJJpaTHOE HEPABEHCTBA.
3ananue 3. PemuTh nppalmoHaJbHOE YpaBHEHHUE.

3ananue 4. OnpenesnnTs METO/] PELIEHHS] U PELLINUTD II0Ka3aTEJIbHbIE YPABHEHMS.

3aganue 5. OnpenenauTb METO/ PELIeHNs U PEIIUTh M0Ka3aTeIbHble HEPaBEHCTBA.

3ananue 6. Haiitu 3HaueHus gorapuMUYECKUX BbIPAKEHUH.

3aganue 7. OnpenenuTb METO/ PELIEHNs U PeIIUTh Jiorapu(MUIecKie HepaBeHCTBA.

3ananue 8. Haiitn 3HaueHus PyHKIMI TPUTOHOMETPUYECKUX (PYHKINH.

3ananue 9. Onpenenutb METO U PELINTh TPUTOHOMETPUUECKHUE YPABHEHUSI.

3ananue 10. MccrnenoBaTh GyHKINIO HA MOHOTOHHOCTB M TOUYKH 3KcTpemyMma. [loctpoutsb
rpaduk QyHKINY 110 pe3ysibTaTaM MPOBEICHHOTO UCCIICJOBAHMS.

3amanwue 11. Pemmth 3a7a4un Ha BRIYUCIICHHE TUIOMIAIN U 00beMa MHOTOTPaHHHUKA.

3ananue 12. Pemuth 3a1aun Ha KOMOMHAIMY T€OMETPUUECKHX Tell.

Ha npoBepounyto paboty BeiHOCUTCA OT 4 110 8 3a7au.

Kpurepun oniennBanus:

- 90-100 GanyoB - MpH MOJIHOM PELIEHUH BCEX 3a7a4 UIIH MOJIyYeH OJMH OTBET HEBEPHBIH U3-3a
BBIUMCIUTENBbHON OMMOKH, HO IIPH 3TOM UMEETCSl BEpPHAsl 10CIIEJ0BATEIbHOCTD BCEX 111arOB

peleHus;

- 8089 GanmnoB — npu NpaBUIBHOM U MOJIHOM perieHnH He MeHee 80% 3aad, BO3MOKHA OJTHA
BBIUMCIIUTENbHAS OIIMOKA, HE MOBJIMSBILAS Ha MOCIEI0BATEIbHOCTh BCEX I1ar0B PEIICHNUS;

- 6079 6annoB — npu NPaBUILHOM U MOJHOM perieHnH He MeHnee 60% 3anay;
- 0-59 6annoB — npu pemennn MeHee 60% 3amay.

KomnuectBo OamuioB 0-59 60—79 80-89 90-100
[IIxana oreHUBaHUA 2 3 4 5

IIpakTHYeckHe U CaMOCTOATEIbHBIE PA00THI



HpaKTI/I‘IeCKHe n CaMOCTOATCIIBHBIC pa6OTI>I IMPUBCACHBI B MCTOAUYCCKUX YKa3aHUAX K
MPAKTUYCCKUM 3aHATUAM U CAMOCTOATCIIbHBIM pa60TaM 10 JUCHUILIHHE «MaTeMaTHKa.

5.2.2 OueHoYHbBIE CPEACTBA NPH MPOMEKYTOYHOM aTTecTALMHI

Jlo mpoMe:KyTOUYHOM aTTecTAlMU JONMYCKAKTCH 00y4aKoluecs, BHINOJHUBIINE BCe
TpeOOBaHUS TEKYIIero KOHTPOJIS.

DopMoii MPOMEKYTOUHOM aTTECTALUU SBJISIETCS SK3aMEH. DK3aMeH IIPOBOJIUTCS B JiBa dTaIna.
[TucbMeHHas yacTh HK3aMeHa COCTOMT U3 4-X 3a/1a4 1o HanboJiee 3HAYMMBIM TeMaM (OCEHHETO
cemecTpa) paboueil mporpaMmbl. Y CI0BUSA 331a4 F€HEPUPYIOTCA B JIEKTPOHHOM cUCTEME

Moodle, oby4arommecst 0pOpMIISIFOT peIICHHsI 3a/1a4 ITMCHbMEHHO.

VcTHBIN 9Tall, COCTOUT B 3allIMTC peH.IeHPIfI, npeaACTaBJICHHLIX B MYMCBMEHHOMN YaCTHu, a TaKXKC
OTBCTC HAa OJUH TeOpeTI/IquKI/Iﬁ BOIIpOC.

Ha skx3ameHe He TomycKaeTcs NCIOJIb30BAHNE BEIUMCITUTEILHOM TEXHUKH, a TAKXKe JIF00O0H
y4eOHOM U CIpPaBOYHOH JIUTEPATYPHI.

JK3aMeH (OCEHHUI cemecTp)
IIpumepHbIe BONPOCHI 111 MOATOTOBKHM K IK3aMeHY

JleiicTBus HaJl KOMIUIEKCHBIMH YHCJIAMHU B alireOpandeckoil popme (CoKeHre, BRIMUTaHuE,
YMHOXXEHUE U JIeTICHHE).

OnpeneneHus TPUTOHOMETPUYECKUX (PYHKIIMH YHUCIOBOIO apryMEHTA.

OcHoBHbIE (OPMYJITBI TPUTOHOMETPHH.

[Tpeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUMN

Ornpenenenne apudMeTHUIECKOro KOpHs n-oif cteneHu. CBONWCTBAa KOpHEH U CTENEHEH.
[TpeoOpa3oBaHue UPPALTMOHANBHBIX U [TOKa3aTEIbHBIX BHIPAXKEHUH.

Onpenenenue norapudma. CroiicTBa sorapupmosB.

[TpeoobpazoBanue orapuPMUIECKUX BBIPAKEHUH.

Pemennie HepaBeHCTB METOI0M MHTEPBAJIOB.

Pemenne nmpocTedMx TPUTOHOMETPUUECKHUX, UPPALIMOHATIBHBIX, TOKA3aTEIbHBIX U
JOrapu(pMHUUECKUX YpaBHEHUI.

IIpumepHbIe 3a1aHuA:

3ananue 1. JlelicTBUS HaJ KOMITJIEKCHBIMH YUCJIaMU B anredpandeckoi opme.



3amanwue 2. [IpeoOpa3oBath BeIpakeHHE (TPUTOHOMETPHUIECKOE, CTETICHHOE, JJorapruMUUIECKOe).
3ananue 3. PemuTh HEPaBEHCTBO (IPOOHO-pAIIMOHAIEHOS, HPPALMOHAIBHOE, TIOKA3aTeIbHOE).

3ananue 4. Pemuts npocreiiliee ypaBHeHUE (TPUTOHOMETPUUECKOE, HPPaIlOHATBHOE,
noKa3zarejabHOe, JOrapu(pMHUECKOER).

JK3aMeH (BeCeHHUIl cemMecTp)
IIpuMepHBIe BONPOCHI 1JIsI MOATOTOBKH K IK3aMeHY
IIpumepHas TemMaTHKa BOIIPOCOB, BBIHOCUMBIX HA DK3aMEH:

DOnemeHTapHbie (YHKINU, UX Tpa(UKH, OCHOBHBIE CBOMCTBA.

[TpaBuna guddepeHurpoBanus, TPUMEPhI UX UCIIOIb30BAHMUS.

['eomeTpuueckuii 1 GU3NIECKUN CMBICIT IIPOU3BOJTHOMN, PHMEPHI.

Omnpenenenue Touek IKCTpeMyMa GyHKIIUU, KPUTHIECKUX TOUEK MIEPBOro pojia. Y CIOBHE

IIPYU KOTOPOM KPUTHYECKasl TOUKA IIEPBOTO poja SIBIAETCS TOYKOU IKCTPEMyMaA.

5. JlocTaTouHblil MpU3HAK BO3pacTaHUs U YObIBaHUS (HYHKIUU. AITOPUTM UCCIIEIOBAHUS
(GYHKIIMM Ha HHTEPBaJIbl MOHOTOHHOCTHU U TOYKH 3KCTpEMyMa.

6. Omnpenenenue onpeneiaeHHoro uaterpana. ®opmyna Herotona-JleliOuuma.
['eomeTpuyeckuil CMBICH ONPENEIICHHOrO UHTErpaa.

7. Omnpenenenue npusmbl. DopMyna g HAX0XKACHUS IJI0MAAN OOKOBON MOBEPXHOCTH
npsiMoit ipu3Mbl. Dopmyria JiIsl HAX0KJIEHUS 00beMa IPU3MBIL.

8. Omnpenenenue nupamuabl. Dopmyina Ui BHIYUCICHUS TOTHONW MOBEPXHOCTH MHUPAMU/IBL.
®opmyiia s BBIUUCICHHS] 00beMa MUPAMHU/IBL.

9. OmnpezneneHue NpSMOro KpyroBoro HUJIMHAPa. DJIeMeHTsl HUIuHapa. DopMyiia miiomaiu
OOKOBOM U MOJTHOM MOBEPXHOCTEN UIUHIPA, (PopMyIia Juisi BEIUMCIECHUS 00beMa
LHUIMH]pA.

10. Onpenenenne NpsMOTo KPyroBOro KOHyca. JIeMeHThl KoHyca. DopmMyia miomanm
OOKOBOI U MOJIHOW MOBEPXHOCTEH KOHYca, popMyIia AJis BBIYMCICHUs 00beMa KOHyca.

11. Omnpenenenue mapa, cpepsl. Paznuuue 3tux napyx ten. @opmyiia 11 BBIYUCICHUS

IUIOINAAM TOBEPXHOCTHU Ceprl, 00beMa mapa.

NS

ITpumepHBIe 3a1aHus:

3amanue 1. [IpoauddepennupoBars QyHKIHIO.

3amanwne 2. MccnenoBars PyHKITHIO ¢ TTOMOIIBIO TTPOU3BOHOM.

3ananue 3. BoruncanTb onpeaeeHHblil uHTerpai. Beraucnute miomans Gurypsl.

3ananue 4. Beraucants miomaab (00beM) reOMeTpHIecKoro Tena.

Kpurepuu onieHuBaHus:

90-100 6aymuT0B — Y MPABHWIIBHOM U TIOJTHOM OTBETE Ha BOIPOC, YBEPEHHOM BIIAICHUT
TEPMUHOJIOTHEN, MPAaBUIHOM PELIeHUH U 0(OPMIICHHH BCEX 3aJaHMIA;



80—89 GaioB — Mpu MpaBUIILHOM M TIOJTHOM OTBETE Ha BOIIPOC, MMPABUIILHOM PEIICHUH U
oopmIeHnH TpexX 3aJaHui WIN IPaBUIBHOM pelIeHUH U 0()OpMIIEHUH Beex 3aaHuii (6e3
OTBETa Ha TEOPETHYECKUI BOIIPOC);

60—79 GannoB — IpH HEMOJIHOM OTBETE HAa BOIPOC, MPABUILHOM PElIeHUH U 0(OPMIICHUH HE
MEHEE JIBYX 3aJaHHUI;

0—-59 GanoB — MpH HEMOJIHOM OTBETE Ha BOIPOC, MPABUIHHOM pEIIeHUH U 0()OPMIICHUN MEHEee
JIBYX 3a/IaHUH.

[IIxasna orieHUBaHU:

KomnnuectBo 0ayuioB 0-59 60-79 80-89 90-100
[Ikana onenuBaHus HEYIOBJICTBOPUTEIHLHO YIOBJICTBOPUTEIILHO  XOPOIIO OTIUYHO

5.2.3 MeToauyeckne MaTepuaJibl, ONpeesolne Npoueaypbl OHeHUBAHUS 3HAHUM,
YMEHHUI, NPAKTHYECKOI0 ONbITA AeATeJIbHOCTH, XapaKTepu3yoiue 3Tanbl GopMupoBaHus
KOMIIeTeHI M

[Topsi10K OpraHu3ay MPOBEACHHS TEKYIEr0 KOHTPOJIS M IIPOMEXYTOUHO aTTecTanum
MMpEaACTaBJICH B ITomoxxeHnu o IMPOBCACHNH TCKYIIECTO KOHTPOJIA U HpOMeX(YTOqHOﬁ aTTecTanuu
00y4aronmxcs, OCBaUBAIOIINX 00Pa30BaTEIIbHBIC POrPAMMBI CPETHETO MPO(ECCHOHATHLHOTO
obpazosanus B Ky3s['TY (M 06/-10).

6. Unble cBeeHus M (MJIM) MaTepuaJIbl
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