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1. O0mas XxapaKTepUCTHKA pad0deil IPorpaMMel THCIUIUIHHBI

1.1 MecTo AMCOHUIIIUHEBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ILHOM MPOrPaMMBI

Yuebuas mucruniauHa «MaTeMaTHKa» SBISETCS 00g3aTeIbHOM 4YacTbio 00meoOpa30BaTeIbHOTO
I[MKJIa OCHOBHOM o0pa3oBaTelnbHON MmporpaMmbl B cooTBeTcTBUU ¢ ®T'OC mo cmeunmansHOoCcTH 43.02.16
«Typu3M U TOCTEIIPUUMCTBO>.

VuebHas mucuunnuHa «MaTemaTuka» obecmednBaeT GOpPMHUPOBaHHWE NPOMECCHOHATBHBIX U OOIIMX
KoMmIneTeHuuud no BceM BupgaMm pedarenvHocTu ®I'OC no cmenmumanbvHOCTH 43.02.16 «Typusm u
TOCTETIPHUMCTBO».

1.2 IIenp U nNjIaHUpPyeMble pPe3yJbTaThbl OCBOEHHsI THCHUIIJIMHBI, COOTHECEHHEIE C
ITaHHPYeMBIMH pe3y/JIbTaTaM#d OCBOEHHs 00pa30BaTe/ILHOH MPOrpaMMbI

OcBoeHME TUCIUIIIVHE HAalIPaBIeHO Ha (GOPMUPOBaHUE:

OK 1 BribupaTh CIioco0H pemeHus 3agay npoheCcCHoHaNbHON AeATeTbHOCTH IPUMEHUTETBHO K PA3IUYHBIM
KOHTEKCTaM

JIM4HOCTHEIE Pe3y/IbTaThl: TOTOBHOCTH K CAMOPA3BUTHUIO0, CAMOCTOSITENIbHOCTY U CaMOOIIpeeNIeHNIO;
HAJINYMe MOTUBAIMH K 00YYEHUIO0 U TUYHOCTHOMY Pa3BUTHIO

MeTanpeqMeTHbIE PE3YIIbTATH: OCBOEHHEIE 00y4YaOIUMUCS MEXKIIPEIMETHHIE TOHATHS U YHUBEPCATIbHEIE
yueOHbIe NeHCTBUS (PETYNSITUBHEIE, TO3HABATEIbHEIE, KOMMYHUKATHBHEIE)

CIT0COGHOCTD MX MCIIOIb30BAHMS B TI03HABATENIbHON U COI[MAIBHOM MPAKTHKE;

TOTOBHOCTH K CAMOCTOSITEJIbHOMY TIJTAHUPOBAHUIO U OCYIIECTBIIEHUIO YUeOHOU NesITENbHOCTY, OPTaHU3aIMY
y4ebHOr0 COTPYOHUYECTBA C Mearorn4eCKuMy pabOTHUKAMY U CBEPCTHUKAMH, K YIACTHIO B IIOCTPOEHUH
WHIUBUAYaTbHOU 00pa30BaTEIbHON TPAEKTOPUN

[IpenMeTHEIE pe3yNbTaTH: YMeHHe PelllaTh YpaBHEHUS, HePaBeHCTBa U CUCTEMBI C IIOMOIIBIO Pa3IUYHEIX
IIPHEMOB, PEIIAaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMEI C TaPaMeTpOM;

yMeHue CTPOUTh rpaduky GYHKIWH, BRIIONHATE Ipeo0pa3oBanus rpadukoB GyHKIHM;

yMeHMe UCII0Ib30BaTh CBOMCTBA U rpaduky GyHKIUH OIS PellleHus ypaBHeHUH, HepaBeHCTB U 3a7ad C
napamMeTpamy;

yMeHMe IIPOBORUTD UCCIefoBaHue QyHKIMY; U300pakaTh Ha KOOPAUHATHOM IIOCKOCTH MHOXKECTBa pellleHu
ypaBHEHU, HEPABEHCTB U UX CUCTeM, HAaXONUTh aCUMITOTH rpaduka GyHKIuY;

YMeHUe BEUUCIIATH IPOM3BOJHEIE CYMME], TPOM3BENEHNS, YACTHOTO U KOMITO3UIMY QYHKIUN, HAXOOUTh
ypaBHEHUE KacaTelnbHOH K rpaduky GyHKINYU;

yMeHUe IIPOU3BONUTEL apubMeTHYeCKre NeUCTBUS C KOMIJIEKCHBIMY YUCJIaMH, IPUBOUTH IPUMEPE
HCIIOJIb30BaHUS KOMIUIEKCHEIX YHCeT;

yMeHNe HaXOOUTh BEPOSITHOCTH COOBITHY C UCIIONIb30BaHUEM IrpaduueCcKyuX METOIOB, IPUMEHSTD [T
pelmeHus 3amay GOPMYJIIH CIIOKEHUS U YMHOXKEHUS BepOITHOCTEH, GopMyI1y [TOJIHOM BepOATHOCTH, hopMyty
Beprynnu, KoMOrHATOPHEIE GaKTH U GOPMYJIEL, OLIeHUBATh BEPOSTHOCTH PEabHEIX COORITHI;

yMeHUe IPUMEHSTL CBOXCTBA TeOMeTPUYECKUX QUTYDP, CAMOCTOSTENIbHO GOPMYIUPOBATE ONpEeNeNIeHus
M3y4yaeMbIX GUTYD, BEIABUTATh I'MIIOTE3Hl 0 CBOMCTBAX U IIPU3HAKax reoMeTpHU4eCKUX GUryp, 060CHOBEIBATh
WY OIIPOBEPTaTh UX;

yMeHUe IIPOBOAUTH KTaccuduKanuio GuUryp mo pa3auyHEM [IPH3HAKaM, BHIIONHATS He0OX0OUMELe
IOTIOJIHUTEIIbHbIE IIOCTPOEHNUS, HAXONUTh OTHOLIEHHE 00beMOB IIOKOOHEX QUTYD;



OK 2 Hcnonb30BaTh COBPEMEHHEIE CPENCTBA [IOMCKA, aHAIN3a U UHTEPIpeTanuy HHGopManuy u
“H(pOPMAaIMOHHbIEe TEXHOIOTHY 11 BHIIONHEHU 3afa4 NPopecCUoHaNbHON OesATeNbHOCTH

JINYHOCTHEIE pe3y/IbTaTh: TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOATENIbBHOCTY ¥ CaMOOIIpEeNieNIeHUIO;
Ha/lu4ue MOTUBAlUK K 00y4eHNIO U INYHOCTHOMY Pa3BUTHIO

MeTanpenMeTHEIE PE3yIbTATE: OCBOEHHEIE 00YYaIOIIMUICS MEKIIPEIMETHEIE IOHSATUS ¥ YHUBEPCAIBHEIE
yueOHbIe NeHCTBUS (DETyIITUBHEIE, T03HABATEIbHEIE, KOMMYHUKATHBHEIE)

CIIOCOOHOCTH UX UCIIONIb30BAHUS B II03HABATEILHOM U COLUANBHOM IIPAKTHUKE;

TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAaHUPOBAHUIO U OCYIIECTBIIEHUIO yueOHOU NesTeNbHOCTH, OpraHKu3auy
y4eGHOT0 COTPYAHUYECTBA C NlefarornieckuMy paboTHUKaMy U CBEPCTHUKAMH, K YYaCTUIO B IIOCTPOEHUH
WHAUBUOYAJILHON 00pa30BaTeIbHOM TPAeKTOPUU

[TpegMeTHBIE PE3YIbTAThL: YMEHUE ONIEPUPOBATH MOHATHSIMU:

opereseHne, akCuoMa, TeOpeMa, CIeICTBHe, CBOMCTBO, IPU3HAK, 0Ka3aTeIbCTBO, PABHOCUIIbHEIE
($hOpMyIUPOBKY;

MHOXKECTBO, IOOMHOXEeCTBO, OIlepalliyl Hajl MHOXeCTBaMy;

coYyeTaHue, IePECTAaHOBKA, YUCTIO COUEeTAHUN, YUCIIO IEPECTaHOBOK; OuHOM Hbr0TOHA;

HATypaJIbHOE YKCJIO, LIEJIOE YKHCJI0, OCTATOK II0 MOAYIIIO0, PAl[OHAIbHOE YKCII0, UPPALUOHAIBHOE YHCIIO,
MHOKECTBa HaTypabHEIX, L[eJbIX, PAllMOHATIBHEIX, JEeHCTBUTEIbHEIX YUCETT;

CTEIEHb C IIEJIBIM [T0Ka3aTejieM, KOPEHb HATyPaIbHON CTENEHH, CTENEHD C PAllMOHAIFHEIM IT0KA3aTeNeM,
CTeleHb C IeACTBUTETIBHAIM (BeIleCTBEHHBIM) [T0Ka3aTenneM, iorapudM ducia, CHHyC, KOCUHYC U TaHT'€HC
IIPOM3BOJIBHOTO YHCTIA;

TOXIECTBO, TOXIECTBEHHOE IPe00Pa30BaHue, YPaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U HEPABEHCTB,
PaBHOCHJIBHOCTh YPaBHEHUH, HEPABEHCTB U CHCTEM, Pal[OHa/IbHEIE, UPPalMOHAIbHEE, I0KA3aTEIbHELE,
CTEIeHHbIE, IOTAapUPMUYECKUE, TDUTOHOMETPUYECKIE YPAaBHEHYS], HEDABEHCTBA U CHCTEME;

rpaduk dynkuuy, obpatHas QyHKIUS, KOMIO3Unusa QYHKIUH, TuHelHas QYHKIMS, KBafpaTudyHas QyHKIUS,
cTeneHHas QYHKIMS C I[eJIbIM II0Ka3aTesieM, TPUTOHOMeTpruYecKue GyHKIMY, o6paTHLIE
TPUTOHOMETPUYECKHE GYHKIMHY, TI0KA3aTeIbHAS U JTOTapuPMUYECKasi QyHKIINY;

YeTHOCTH GQYHKINY, TIEPUOOUYHOCT QYHKINY, OTPAaHUYEHHOCTb GYHKIMY, MOHOTOHHOCTh (DyHKIINH,
3KCTpeMyM GYHKINY, HauboJIblilee ¥ HaNMeHbIee 3HaueHUsT QYHKIUU Ha TPOMEXKYTKE;
II0CJIeNIOBaTEIbHOCTh, apudMeTHYeCKas IPOrpeccusl, reoMeTprudeckas Iporpeccusi, 6eCKOHeYHO yObIBaloIas
reOMEeTPUYECKas IPOTPECCUS;

HENPEPHIBHOCTh (GYHKIINY, aCUMITOTH rpaduKa GyHKINY, IepBasi ¥ BTOpas MPOU3BONHAS (QYHKIIUY,
TeoMeTpUuYecKuil 1 GU3ndeCKuii CMBICIT IIPOU3BONHOM, IePBO0OPa3Has, ONpeaeIeHHEIN HHTeTpall;

TOYKA, IpsIMasi, INIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyY, IIOCKHUH yroJI, ABYTPAHHBIN YTOJI, TPEXTPAHHEIH
yTOJ1, IepeceKaloIuecs, apasiielbHble ¥ CKPEIIBaloNIiecs IPsSIMEle, TapajlIeNIbHOCTD U
MEPIEeHOUKYIIPHOCTD IPSMBIX ¥ IIJIOCKOCTEH, YTOJI MEXKAY IIPSMBEIMHE, YTOJI MEXKAY IIPSIMOU U IJIOCKOCTHIO,
yTOJI MEXJY IJIOCKOCTSIMY;

MHOTOTDaHHUK, CeYeHNe MHOTOIDAHHUKA, IIPABUIBHEIN MHOTOTPAHHUK, TPU3Ma, THpaMufa, Gurypa u
TIOBEPXHOCTD BPAIIEHUS, IUIHHAD, KOHYC, map, chepa, pa3BepTKa TOBEPXHOCTH, CEUEHUS KOHyCa U
IIUJIMH]PA, [TapayiebHEe OCH UM OCHOBAHUIO, CeYeHMe I1apa, IJIOCKOCTh, Kacarmascs cdeprl, IUIUHDPa,
KOHYCa;

mtomans Gurypsl, o6beM Gurypsl, BenuuynHa yria, pacCTosiHUe 0T TOYKHU [I0 IIJIOCKOCTH, PACCTOSIHUE MeXIY
IIPSIMBEIMHU, PACCTOSHYE MEXK/IY IJIOCKOCTSIMHY, IIJIOIAanb Cepsl, IIoManb MOBEPXHOCTY ITUPAMUIE, IPH3MH,
KOHyCa, IUIHHAPA, 00beM Ky0a, IPSIMOYTOJIbHOTO TTapasIieienuiea, TMPaMUs], TPU3ME, UITHHIPA,
KOHYyCa, I1apa;

OBUXKEHUE, TapaJUIeIbHLIN IIePEHOC, CHMMETPHS Ha IJIOCKOCTH U B IPOCTPAHCTBE, ITOBOPOT, MPeoOpa3oBaHue
mopo0usi, mogo6HbIe QUTYPEL;

IPSIMOYTOJIbHAS CUCTeMa KOOPIUHAT, BEKTOD, KOOPAXHATH TOUKY, KOOPAUHATHL BEKTOPA, CYMMa BEKTODOB,
IIPOM3BEIeHNEe BEKTOPA Ha YKCJI0, Pa3/ioKeHne BEKTOpa Mo 6a3ucy, CKalspHOe IPOU3BENEeHNE, BEKTOPHOE
IIPOM3BENeHNE, YTOJI MEXTy BEKTOPaMU;

ClIydaiiHas BeJIMYMHA, PaclIpenesieHre BEPOATHOCTEN, MAaTEMAaTHUYECKOe OXKUIaHUE, TUCIIEPCUST U
CTaH[apTHOe OTKJIOHEHUE CIIydYalHOU BeIMYMHb, QYHKIUY paclpeneseHys U IIIOTHOCTH PaBHOMEPHOTO,
[I0Ka3aTeJIbHOTO ¥ HOPMAJIBHOTO PaclpefesieHul;

yMeHUE HaXO[UTh aCUMITOTH rpaduka GyHKIUY;

cpernHee apudMeTHUeCcKoe, MefraHa, Haubosbllee ¥ HAaUMeHblIlee 3HAYEHNs, pa3Max, JUCIIePCHs,
CTaHAPTHOE OTKJIOHEHUE MAJIS ONIMCAHUS YHUCTIOBHIX HaHHBIX;

yMeHUe UCCIIefoBaTh CTaTUCTUUeCKYe JaHHbIe, B TOM YHUCIIe C IpUMeHeHueM rpaduiecKux MeTON0B U
3JIEKTPOHHBIX CPELCTB;

yMeHUe UCII0NIb30BaTh CBOMCTBa U3y4YEHHBIX PaclpeniesleHui s pellleHus 3a1ay;

yMeHUe MOMIeNINPOBaTh PeasibHble CUTYAI[MY Ha S3BIKe MaTEMaTHKY;

YMEHHUE COCTABINATh BRIPAXKEHHUS, YPaBHEHUSI, HEPABEHCTBA U MX CUCTEMEI 10 YCIIOBUIO 3afa4h, HCCIIEN0BATh
IIOCTPOEHHbIE MOJIEJIN C UCIIOIb30BaHUeEM amnapaTa anrebpsl, HHTepIPeTUPOBaTh IONTyYeHHHIN Pe3yIbTaT;
YMEHUE CTPOUTh MAaTEMATHYECKIe MOJENH C IIOMOIIbI0 TeOMETPUYECKUX OHSATUH U BEJIUYNH, PEIlaTh
CBSI3aHHEBIE C HUMU IIDaKTUYeCKKe 3aadl; COCTABIATh BEPOSTHOCTHYIO MOMIEIb ¥ MHTEPIIPETHPOBATh
MIOJIy9eHHBIN Pe3yibTaT;

YMeHHUe peuaTh IPUKIIAgHbIE 3afa4y CPEICTBAMH MaTeMaTUYECKOT0 aHAIN3a, B TOM YHCJIE COIIUAJIBHO-
9KOHOMUYECKOT0 U pU3NYeCcKOoro xapakrepa



OK 3 I1ylaHMpOBaTh ¥ peann30BLIBaTE COOCTBEHHOE TPOGECCHOHATbHOE U TUYHOCTHOE Pa3BUTHE,
[IpeANpUHIMAaTELCKYI0 NesiTeNTbHOCTE B TpodeccuoHanbHol cdepe, UCIIONIB30BaTh 3HAHUS 110 GUHAHCOBON
TPaMOTHOCTHY B PA3JIMYHBIX XKU3HEHHBIX CUTyallUAX

JIMYHOCTHEIE Pe3yNbTaThl: TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPeeNIeHNIO0;
Hanu4yue MOTHUBAIIUU K Oﬁy‘leHI/IIO " TUYHOCTHOMY PA3BUTHUIO

MeTanpeuMeTHme Pe3ynbeTaThl: OCBOEHHEIE 06y‘{aIOH.[I/IMI/IC9I MeXIIpeOIMEeTHbIE IIOHATUSA U YHUBEPCAJIbHEIE
yueOHbIEe TeHCTBUS (PETYIITUBHEIE, TO3HABATEIBHEIE, KOMMYHUKATHBHLIE)

CII0COOHOCTD MX MCIIOJIb30BAHMS B IIO3HABATENILHON U COI[MAIbHOM MMPAKTHKE;

OBJIAfIEHUE HABHIKAMU y4eOHO-MCCIIeI0BATEIbCKOM, TPOEKTHON ¥ COLMAIBHON eSTeIbHOCTH

[TpemMeTHbHIE pe3yIbTaTH: YMEHUE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHEIM alapaT Ay ONUCaHUS
PeasbHbIX IIPOLECCOB ¥ SBIEHUH U IIPU PELIeHWH 3a/ja4, B TOM YHCJIe U3 JPYTUX YUeOHHIX TPEIMETOB;
yMeHMe IIPUMEHSITh KOMOMHATOPHEIE (GAaKTH U PACCYXKOEHUS OJIS PEIleHus 3aady;

YMEeHUe UCIOJIb30BaTh IPU3HAKHU [EIMMOCTH, HAUMEHBIINY 00X JeIUTENTh U HauMeHbIee 0011ee KpaTHOE,
anropuT™ EBKHa npu peleHuy 3afayd; 3HAKOMCTBO C PA3/IMYHBIMU IO3UIIMOHHEIMY CUCTEMaMU CYUCTIEHUS;
yMeHUe IPUMEHSTh YPABHEHUS, HEPABEHCTBA, UX CUCTEMEI IJIS PEIIeHUsT MaTeEMaTUYECKUX 3a/iayd U 3amayd U3
Pa3NHUYHBIX 00/1aCTEN HAYKU ¥ PEabHON KU3HU; YMEHUE UCIIONIb30BaTh rpaduky GYHKIMHA [JI H3yUeHUS
IIPOLIECCOB ¥ 3aBUCUMOCTEH IIPU PEIIeHNN 3a7ay U3 APYTUX y4eOHBIX IIPeIMETOB U U3 PealbHOW XU3HY;
yMEeHUe BEIpaxaTh GopMyIaMy 3aBUCUMOCTH MEXKJY BeIMYMHAMY;

yMeHIe HCII0Ib30BaTh MPOU3BOIHYIO /151 UCCIEN0BaHuUs QYHKIMM, 11T HaX0XKOEHUS HAUTy4IlIero pelieHus B
IPUKJIAOHEIX, B TOM YHCJIE COIMATIBHO-9KOHOMHUYECKUX U QU3NUECKUX 3afayax, AJs OpefeseHns: CKOPOCTH U
YCKOPEHHUS; HaXOJUTh IUIOLIAAU U 00beMBI QUTYD C TIOMOIIBI0 HHTEr'PAJa; IPUBOOUTE IPUMEDE
MaTeMaTH4eCKOT0 MOMETUPOBAHUS C TOMOIIBIO AU depeHIMaNbHEX YPaBHEHNH;

3HAKOMCTBO C TOHATUSIMHU: 3aKOH OOJIBIINX YUCEJI, METOH! BHIOOPOYHEIX UCCIIEI0BAHUY;

yMeHUe IIPUBOIUTE IIPUMEDHI IIPOSIBJIEHUS 3aKOHA OOJIBIINX YKUCEJl B IPUPOTHEIX U 0OIIECTBEHHEBIX SIBJIEHUSX;
YMeHUe UCI0JIb30BaTh IIPY PELIeHNH 3a/iay U3y4eHHEE GaKkTH U TEOPEMEI IIIaHUMETPUY;

YMEHHUE OIIeHUBATh Pa3MePhl 00BEKTOB B OKPYKAIOIIEM MUDE;

yMeHHe CTPOUTh CeYeHNe MHOTOTPaHHUKA, ©300pazkaTh MHOTOTPaHHUKY, GUTYPH ¥ TOBEPXHOCTH BPALIEHHUS,
WX CEUEHHs, B TOM YHUCJIE C TIOMOIIBIO 3JIEKTPOHHEIX CPEJICTB;

yMeHMe Paclo3HaBaTh PaBHEIE U MONOOHEE GUTYPHI, B TOM YHCJIE B IPUPOJIE, UCKYCCTBE, aPXUTEKTYPE;
YMEeHUE UCIO0JIb30BaTh TeOMETPUYECKUE OTHOILIEHHS, HAXOOUTh TeOMETPUYIECKIE BeIMYNHE (OJIMHA, YTOJ,
II0IIafb, 06beM) IPY PEIIEHUY 3afay U3 OPYTUX yUYeOHHBIX IIPEIMETOB U M3 PearbHON XKU3HH;

yMeHHe MOIeNXPOBaTh PeaybHEEe CUTYAlUH Ha SI3BIKe MAaTEMATHUKW; COCTAB/ISTh BRIPAZKEHUs, YPAaBHEHHUS,
HEPABEHCTBA U MX CHCTEMEI TI0 YCIIOBHIO 3a[au, MCCIEN0BATh IIOCTPOEHHEIE MOJENH C KCIIOTh30BaHUEM
anmaparta anre6phl, UHTEPIPETUPOBATH MTOJTYYEHHHIH PE3YJIbTaT; CTPOUTh MaTEMATUYECKUE MOMENH C
TIOMOIIBIO TEOMETPUYECKUX IIOHSATHH U BEJINYKH, PEIIaTh CBI3aHHbIE C HUMHU IIPAKTUYECKUE 3aladd; YMEHHE
COCTaBJISTh BEPOSITHOCTHYIO MO/ U UHTEPIIPETUPOBATh NIOJTyYeHHbIH Pe3yIbTaT;

yMeHHe pelllaTh IPUKIafHbIe 3a7jayy CPeICTBAMH MaTeMaTHYeCKOT0 aHaIn3a, B TOM YKCJIe COLUATbHO-
3KOHOMHUYECKOTO U (PU3UIECKOT0 XapaKTepa;

yMeH¥e BEHOUPATh MOAXOASIIUNN METOR OJIs PEIIeHUs 3aayul; IOHUMaHue 3HAaYUMOCTH MAaTEMATHUKH B
U3YYEeHUHU IPUPOTHEIX U 00IIeCTBEHHEIX [TPOIIECCOB U SIBJICHUN;

yMeHMe Paclio3HaBaTh IPOSIBJIEHNE 3aKOHOB MAaTeMAaTHKHU B ICKYCCTBE, YMEHUE IPUBOOUTH IPUMEDPHI
MaTeMaTU4eCKUX OTKPHITUN POCCUICKON ¥ MUPOBOM MaTeMaTH4eCKON HayKu



OK 4 3ddexTnBHO B3auMOeicTBOBATh ¥ paboTaTh B KOJUIEKTUBE U KOMaH/Ie

JIMYHOCTHEIE PE3Y/IbTATH: HAJINYKME MOTUBAIMU K 00yYEHUIO U INYHOCTHOMY Pa3BUTHIO;

IleJleHalpaBIeHHOe Pa3BUTHE BHYTPEHHeH O3UINY JINYHOCTH Ha OCHOBE NYXOBHO-HPABCTBEHHBIX IIEHHOCTEN
Hapopnos Poccutickoii ®enepanyy, HCTOPUIECKUX U HAIMOHANBbHO-KYIbTYPHEIX TPafUIuH, popMupoBanue
CUCTeMbl 3HaUKUMEIX IIeHHOCTHO-CMBICIIOBBIX YCTAHOBOK, aHTUKOPPYIIIMOHHOTO MUPOBO33PEHNUS,
IIPaBOCO3HAHUS, S9KOJIOTMYECKOH KYIbTYPH], CIOCOOHOCTH CTABUTH L[EJIX U CTPOUTH KU3HEHHEIE IIJIAHEI
MeTanpeqMeTHbIE PE3YIIbTATH: TOTOBHOCTh K CAMOCTOSTEILHOMY IIJIAHUPOBAHUIO U OCYIIECTBIIEHUIO Y4eOHOM
IesiTelIbHOCTY, OpPraHU3aIuy y4eOHOr0 COTPYOJHUYECTBA C [Iefarorn4ecKuMy paboTHUKAMU U CBEPCTHUKAMY,
K Y4YaCTHIO B IIOCTPOEHUY MHAUBUIYATBHOU 00pa30BaTENbHON TPAEKTOPUY;

OBJIafIEHUE HABHIKAMU y4e0HO-MCCIIeI0BATEIhCKOM, TPOEKTHON ¥ COLUMANBbHOMN [ESTebHOCTH

[TpegMeTHBIE Pe3yIbTAaTH: YMeHHE HOpMyIHpPOBaTh 00PATHOE U MIPOTUBOIIONIOKHOE YTBEPKIEHUE, TPHBOTUTD
[IPEMEPHl ¥ KOHTPIPUMEPE!, KCII0JIb30BaTh METO MaTeMaTU4eCKOU UHOYKIINY;

yMeHHe IIPOBOAUTD NOoKa3aTelbHble pacCyKIeHUS IIPY PellleHU! 3afay, OlleHUBaTh TIOTHIECKYIO
[IPaBUJIBHOCTD PACCYKOEHUN;

yMeHHe HCI0Ib30BaTh rpabuky GYHKIUY 1T U3YUYeHUS IPOIeCCOB ¥ 3aBUCUMOCTEN IIPY PEIIeHNY 3afad U3
Opyrux y4eOHEIX IPEIMETOB U U3 PeaslbHOM XKU3HY; BEIPaXkKaTh HOPMyTaMu 3aBUCUMOCTH MEXKY
BeJIMYUHAMUY;

yMeHue rpadudecKy UCCIIe0BAaTh COBMECTHEIE HAOIONEHNS C IIOMOLIBI0 JUarPaMM PAaCCEUBAHUS U
JIVHEUHOU perpeccuy;

yMeHHe HCI0Ib30BaTh IPU PelleHNN 3afiayd 3y4deHHbe HaKTH U TeOPEME! ILTaHUMETPUY;

YMEHHE OIIeHUBATh Pa3MePhl 00BEKTOB B OKPYKAIOIIEM MUDE;

yMeHHe CTPOUTh CeYeHNe MHOTOTPaHHUKA, ©300pazkaTh MHOTOTPAaHHUKY, (GUTYPH ¥ TOBEPXHOCTH BPALIEHHUS,
UX CeYEeHUs, B TOM YUCJIe C IOMOIIbIO 3JIEKTPOHHEIX CPELCTB;

yMeHMe Paclio3HaBaTh PaBHEIE U MONOOHEE (GUTYDPHL, B TOM YHCJIE B IPUPOJIE, UCKYCCTBE, aPXUTEKTYPE;
yMeHHe HCI0Ib30BaTh TeOMeTpUUeCKUe OTHOILIEHNUS, HAaXOOUTh TeOMeTpUieCKre BeTNINHE (ININHA, Yo,
II0Iafib, 06beM) IPY PEIIEHUH 3afay U3 APYTUX yUYEeOHHIX IPEIMETOB U M3 PeabHON XKU3HH;

yMeHNe MOOeInpoBaTh peajibHble CUTYallul Ha S3bIKe MaTeMaTHKH, COCTAB/IATh BHIPaXKeHUs, ypaBHEHNU S,
HepaBeHCTBa U WX CUCTEMEI 110 YCIIOBUIO 3afjayuy, UCCIIeJ0BaTh TIOCTPOEHHEIE MOLIENIU C UCII0/Ib30BaHUEM
anmnaparta anre6phl, UHTEPIPETUPOBATH MOJTyYEeHHbIH PE3YIIbTaT;

yMeHHe CTPOUTh MaTeMaTUuieCKre MOJENH C ITIOMOIIbI0 TeOMeTPUUECKUX TOHATUY U BEJIMUUH, PellaTh
CBsI3aHHEIE C HUMU [IPaKTUYECKUe 3afadl;

yMeHWEe COCTaB/IATh BEPOATHOCTHYIO MO/ b U UHTEPIPETUPOBATh II0JTyUeHHEIY pe3yibTaT;

yMeHUe pelllaTh IPUKIaiHble 3ajayll CPeICTBAMY MaTeMaTUYeCKOr0 aHalu3a, B TOM 4HCJie COLUanbHOo-
9KOHOMUYECKOT0 U GpU3NIeCKOro xapakrepa;

yMeHUe BHOUPATh OOXOASIINE METON IJIS PEIIEeHNS 3a/lady; IOHUMaHIe 3HAYUMOCTYA MaTeMaTUKY B
H3Y4YEHUHU TIPUPOTHEIX U 00IIeCTBEHHHBIX TPOIIECCOB U SIBJIEHUH;

yMeHUe pPaclo3HaBaTh NIPOSIBIEHNE 3aKOHOB MaTEMATUKHU B HCKYCCTBE, YMeHNE IPUBOTUTE IIPUMEPEI
MaTeMaTUUeCKUX OTKPHITUN POCCUICKOM U MUPOBOY MaTeMaTUieCcKOo# HayKu



OK 7 CopeiicTBOBaTh COXpaHEHHIO OKPYKAIOIIEH Cpenbl, pecypcocbepekeHnio, IPUMEeHITh 3HaHU 00
M3MeHeHUU KIIMMaTa, IPUHIKIE 6epeKINBOr0 IIPOU3BOACTBA, 3G HEKTUBHO [eHCTBOBATh B YPe3BEYANHEIX
CUTyallusix

JINYHOCTHBIE Pe3y/IbTaThl: HaMuKe MOTUBALUY K 00y4eHUIO U IMYHOCTHOMY Pa3BUTHIO;
Ile/leHaNpaBeHHOe Pa3BUTHE BHYTPEHHEH O3UINY INYHOCTH Ha OCHOBE NYXOBHO-HPABCTBEHHLIX IIEHHOCTEN
Haporos Poccuiickoit ®enepanuy, BICTOPUYECKUX U HAIIMOHAIBHO-KYJIBTYPHBIX Tpaguuui, GopMupoBaHue
CHCTeMBbl 3HaUUMEIX [IeHHOCTHO-CMBICJIOBBIX YCTAHOBOK, aHTUKOPPYNIIMOHHOTO MUPOBO33PEHNUS,
IIPaBOCO3HAHHUS, 9KOJIOTMYECKOHN KYIbTYPH], CIOCOOHOCTH CTABUTH L[EIX U CTPOUTDH KU3HEHHEIE IIJIAHEI
MerTanpenMeTHEe pe3yJIbTaThl: OCBOEHHEE 00y4aloIUMUCS MeKIpeIMeTHEIE TIOHSATUS U YHUBEPCaIbHEE
yueOHEIe HeUCTBUS (PETYIATUBHELE, I03HABATEIbHEE, KOMMYHUKATHBHEIE)

c10CcOGHOCTH WX MCIIOJIb30BAHUS B I03HABATE/ILHOMN U COL[MAIbHOM IPAKTHKE;

OBJIafieHye HaBEIKaMU y4ebHO-UCCIen0BaTelbCKOM, IPOEKTHON U COIMAIbHOM NesITeIbHOCTH

[IpenMeTHbIe pe3yNIbTaTH: YMEHUE UCIONIb30BaTh TEOPETUKO-MHOXKECTBEHHEIM annapaT I ONACaHUuS
peaibHEIX IPOIIECCOB U SIBJIEHUY U NIPU PEIleHUY 3a/iay, B TOM YHCJIe U3 IPYTUX YYeOHBIX IPEIMETOB;
yMeHHe IPUMEeHATh YPaBHEHUS, HePaBeHCTBa, UX CUCTEMEH! [JIs PellleHNUs MaTeMaTHdeCKNUX 3afad U 3afad U3
Pa3NUYHBIX 00/TaCTEN HAYKU ¥ PEabHON KU3HY;

yMeHIe HCII0Ib30BaTh MPOU3BOIHYIO [/l UCCIENOBaHuUST QYHKIMM, I HaX0XKOEHUS HAUJTy4IIero pereHus B
IIPUKJIANHLIX, B TOM YHUCJIe COLMaNbHO-9KOHOMUYECKHUX 3afadax;

yMeHUe TpaduuecKy UCCIenoBaTh COBMECTHbEIE HabOTIOOe NS C TOMOIIBI0 JarpaMM PaCCEUBAHUS U
JIMHENHOW perpeccuy;

3HAKOMCTBO C ITOHSTHUSMHU: 3aKOH GOJIBIIMX YUCEJ, METOIH BHIDOPOYHEIX UCCIIE[OBAHUM; YMEHHUE TIPUBOUTH
TIPUMEPHI TPOSIBIIEHNS 3aKOHA OOJBIINX YHUCEJT B IPUPOMHBIX U 00IECTBEHHLIX SBIICHUSX;

yMeHHe ICII0Ib30BaTh IPY PellleHUY 3afiad U3y4deHHble (pakThl ¥ TEOpEMEl IIIaHUMETPUY; YMeHUe OlleHUBaTh
pa3Meprl 00BEKTOB B OKPYKAIOIIEM MUDE;

YMeHUe Paclo3HABATh PABHEIE U OKOOHEIE GUIYDEL, B TOM YHCJIE B IPUPOJE, UCKYCCTBE, aDXUTEKTYDE;
yMeHUe UCII0/Ib30BaTh TeOMeTpUYeCKUe OTHOILIIEHUS, HAXOOUTh TeOMeTPUYeCKre BeJIMYNHE (IJIMHA, Yo,
IJI0IaAb, 06bEM) TP PENIEHUH 3afiayd U3 APYTHX YIeOHEIX IPeIMETOB U U3 PeabHOM XKU3HU;

yMeHHe MOZe/IpoBaTh peanbHEe CUTYal[uy Ha SI3bIKe MaTeMaTHUKY; COCTAaB/IATh BRIPaXKeHNUs, ypaBHEeHUS],
HepaBeHCTBa U UX CUCTEMEI 110 YCIIOBHUIO 3afjayuy, UCCIef0BaTh IOCTPOCHHbBIE MOMIENU C UCI0Ib30BaHUEM
ammnapaTa anrebpsl, THTePIPEeTHPOBATH [IOJyYeHHBIN Pe3yJIbTaT; CTPOUTH MAaTEMAaTHUYEeCKIe MOJENH C
[IOMOIIIBI0 TeOMETPUYECKUX IOHATUY U BEJIMYKH, PellaTh CBI3aHHEIE C HUMU IPAKTUYeCKUe 3a1a4y;
COCTaBJIATL BEPOSITHOCTHYIO MOZIeNIb ¥ HHTEPIPETUPOBATh OIYYEeHHEIN Pe3yJIbTaT; pelliaTh NpUKIagHbe
3ama4yy CpefCTBAaMU MaTeMaTUYeCKOr0 aHallKu3a, B TOM YKCIle COLUANbHO-9KOHOMUYECKOTr0 U GU3NYeCKoro
XapakTepa;

yMeHUe BHOUPATh OOXOASIINE METON IJIS PEIIEeHNS 3a/lady; IOHUMaHIe 3HAYUMOCTYA MaTeMaTUKY B
V3y4eHUU IPUPOOHEIX [IPOLIECCOB U IBJIEHUN; YMEHNe IPUBOOUTEL IPUMEPE. MaTeMaTUdYeCKUX OTKPEITUI
POCCHICKOM U MUPOBOY MaTeMaTU4eCKOU HayKu

B pe3ynbTaTe 0CBOEHHS THUCHHILIMHBI 00YYAIOMIHHCS B 00IeM 10 TUCHHUIUINHE T0/IKeH

JIMYHOCTHBIE PE3YIIbTATH:

- TOTOBHOCTD K CAMOpPa3BUTHIO, CAMOCTOSTENILHOCTH U CaMOOIIPeie/IEHHUIO;

- HAJTUYue MOTUBAIMY K 00YYEeHUIO0 ¥ TUYHOCTHOMY PA3BUTHUIO

- HAJTUYue MOTUBAIMY K 00YUEeHUIO U TUYHOCTHOMY Pa3BUTHIO;

- LleJleHaNIpPaBlieHHOE pa3BUTHE BHYTPEHHEHN MO3UILKU JIMYHOCTH HAa OCHOBE JYXOBHO-HPABCTBEHHBIX
IeHHOCTeN HapomoB Poccuiickou Pepepainuy, UCTOPUYECKUX U HAUMOHAJBHO-KYNIbTYPHHEIX TPafguLNU,
dbopMuUpOBaHUE CHUCTEMH 3HAYUMEX II€HHOCTHO-CMBICJIOBHIX YCTAHOBOK, AQHTUKODPPYIIHXOHHOTO
MHPOBO33pPEHHUS, IPABOCO3HAHUS, IKOJOTUYECKOH KYJIBTYPH, CIOCOOHOCTH CTABUTH I[€IM U CTPOUTH
KU3HEHHBIE TIJIaHbI

MeTanpegMeTHBIE PEe3YIIbTATH:

- OCBOEHHBIE 00y4YalOUMMUCS MEeXIpPeIMeTHEe MOHSITUS U YHUBepPCanbHEE yuyeOHbIE AedCTBUS
(perynsTuBHBIE, I0O3HABATENIbHEIE, KOMMYHUKATUBHEIE)

- CIIOCOOHOCTH MX MCIIOIb30BAHKS B II03HABATEILHON U COLMAILHOM MPAKTHKE;

- TOTOBHOCTb K CAMOCTOSITEJIBHOMY IJIAHWPOBAHUIO U OCYIECTBIEHHUI0 yueOHOH MesTeIbHOCTH,
opraHu3anuy y4eOHOT0 COTPYAHUYECTBA C NeJarorudeCKUMU PaOOTHUKAMHU U CBEPCTHHUKAMHU, K yYaCTHIO B
IIOCTPOEHUY MHOUBUAYAIbHON 00pa30BaTe/IbHON TPAEKTOPUHU

- OBNIafIeHNe HaBBIKAaMHU y4eOHO-UCCIIeIOBATEIbCKOM, IPOEKTHON U COLUANbHOM MesTeTbHOCTH

- TOTOBHOCTh K CAMOCTOSTEJIbHOMY IMIaHUPOBAHUIO U OCYINECTBIEHUIO y4eOHOU MesSTeIbHOCTH,
opraHu3anuu yueOHOT0 COTPYOHUYECTBA C MefarornueCcKUMU pabOTHUKAMM U CBEPCTHUKAMHU, K YH4aCTHIO B
TIOCTPOEHUY HHAWBUAYaIbHON 00pa30BaTebHOM TPaeKTOPUY;

[TpenMeTHEIE PE3YNIBTATHL:

- YMeHUe pelllaTh YpPaBHEHUS, HEPABEHCTBA U CUCTEMBHl C IIOMOIILI0 PA3JIMYHEIX IPUEMOB, PeIlaTh
ypaBHEHUs, HEPaBeHCTBa ¥ CUCTEMEL C IapaMeTPOM;

- yMeHHe CTPOuTh rpaduku QyHKINH, BEIIONTHATH Ipeo0pa3oBanus rpaduKoB QyHKITHIL;



- yMeHUe UCIO0JIb30BaTh CBOUCTBA U rpaduky GyHKUNY [ pellleHusl ypaBHeHUH, HepaBeHCTB U 3afay
C IIapaMeTpaMy;

- YMeHUe NPOBOAUTH UCCllefoBaHue QyHKINY; n306paxkaTh Ha KOOPOUHATHOM IJIOCKOCTH MHOXKECTBA
pellleHU ypaBHEHUH, HEPABEHCTB U UX CUCTEM, HaXOIUTh aCUMIITOTH Ipaduka GyHKIUY;

- yMeHUe BHYHUCHIATH IPOU3BOOHBIE CYMME], IIPOU3BENEeHUS, YACTHOTO U KOMIIO3ULUU (QYHKIUH,
HaxXO[OUTh YpaBHeHKe KacaTeNlbHOU K rpaduKky QyHKINY;

- yMeHHe IPOU3BONUTE apudMeTHUeCKHe NeUCTBUS C KOMIJIEKCHEIMU YHCJIaMH, IPUBOOUTH IIPUMEPE
HCII0/Ib30BaHUS KOMIIEKCHEIX YHUCET;

- YMeHMe HaXOOUTh BEPOSATHOCTH COOBITHH C MCIIOJIb30BaHMEM IpaduuecKuX METOOB, IPUMEHSATD IS
pellleHUs 3aa4 (GOPMYJIEL CI0KEHUS U YMHOXKEHUS BePOSITHOCTEH, GOPMyITy IOIHOX BEPOITHOCTH, (GOPMYITy
Bepuynnu, KoMOuHaTOPHbLIE GaKTH ¥ (GOPMYIIH], OIIEHUBATH BEPOSTHOCTH PEeaTbHBIX COOBITHUH;

- yMeHHUe NPUMEHSTh CBOHCTBa reoMeTpuuyeckux QUryp, caMocTosTenbHO GOPMyIUPOBATh
onpefeNieHUs U3y4daeMblx GUTyp, BEIBUTaTh TUIIOTE3Hl O CBOMCTBAX U NpHU3HaKaXx reoMeTpUYecKux Guryp,
000CHOBLIBATh UM OIPOBEPTaTh UX;

- YMeHUe IPOBOAUTE KIacCcubUKanuo GUryp M0 Pa3NUYHEIM NPU3HAKAM, BEIIOIHSATH HEOOXOIUMEIE
IOTIOTHUTEIIbHEIE TIOCTPOEHUSI, HAXOAUTDh OTHOIIEHWE 00HEMOB MMOTOOHBIX QUTYD;

- YMeHUe OLlepUPOBATh IOHITUSMU:

- OIlpefiesieHUe, aKCHUOMa, TeopeMa, CIefCTBUe, CBOUCTBO, IPU3HAK, NOKA3aTeIbCTBO, PABHOCUILHELE
(bOopMyIUPOBKY;

- MHOXECTBO, IIOIMHOXKeCTBO, Ollepalliy HaJl MHOXKeCTBaMy;

- coyeTaHue, IIepecTaHOBKa, YUCJIO COUeTaHM, YUCIIO TepecTaHoBoK; 6uHOM HploTOHA;

- HaTypalbHOE 4HUCJIO, L[eJioe YUCII0, OCTATOK II0 MOMYI0, pallioHANbHOE YUCIIO, UppalloHaNbHoe
YUCIJI0, MHOXKECTBa HaTyPallbHEIX, LIEJIBX, Pal[iOHAIbHEIX, e CTBUTEIBbHEIX YUCETT;

- CTelleHb C I[eJILIM II0Ka3aTejieM, KOpeHb HATypa/libHOU CTEIeHU, CTelleHb C PaldoHaJIbHEIM
II0OKa3aTeJieM, CTelleHb C JelCTBUTEILHEIM (BEIleCTBEHHEIM) [TI0Ka3aTelieM, iorapudM 4ucia, CUHYC, KOCUHYC
Y TaHTEHC IPOU3BOJILHOIO YUCTIA;

- TOXJECTBO, TOX[IECTBeHHOe IIpeo0pa3oBaHUe, ypaBHEeHNE, HEPABEHCTBO, CUCTEMAa yPaBHEHUHN U
HepaBeHCTB, PABHOCUJIBHOCTh ypaBHEHUM, HEPaBEHCTB M CUCTEM, pallMOHaNbHEE, UpPPalUOHAJbHEIE,
IIoKas3aTesbHEIe, CTeNleHHble, TorapudMuieckre, TPUrOHOMeTPHUYECKYe YPaBHEHNUS, HEPABEHCTBA U CUCTEMBL;

- rpaduk QyHKIMY, oOpaTHas QyHKIMs, KoMIo3unus QyHKIWH, nuHeHHAs QYHKUUS, KBafpaTUIHAS
byHKUIUS, cTeneHHas GYHKUUS C LeJIBIM II0Ka3aTejleM, TPUTOHOMEeTpHYecKue QyHKIuH, obpaTHEE
TPUTOHOMeTpUUYeckKre (QYHKINU, TOKa3aTeNbHas U jorapudmMudeckas QyHKIUY;

- YeTHOCTh QYHKIWHU, TEPUOTUYHOCTb (DYHKINY, OTPAHNYEHHOCTh QYHKINY, MOHOTOHHOCTH QYHKIIUH,
9KCTPEMYM (GYHKIMY, HAauOOIbIIee U HAUMEHbIee 3HaYeHUST QYHKIUY Ha IIPOMEXKYTKE;

- TIOCJIEOBATENILHOCTh, apu(MeTHYecKass IPOrpeccusi, TeoMeTpruYecKas Iporpeccus, 6€CKOHEeYHO
yOmIBalollas reoMeTpudecKasi IPOrpeccus;

- HETIPepLIBHOCTh QYHKIINY, aCUMITOTH rpaduka GyHKINY, IepBas U BTOpas Ipou3BogHas GyHKUUY,
TeOMEeTPUYeCKUi U GU3NIeCKUl CMBICII TPOU3BORHOM, TepBO0Opa3Hasi, ONpeNeNIeHHbIN HHTETPaT;

- TOYKa, IpsAMas, IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, IJIOCKUMN Yroj, ABYTPaHHHIN yTOI,
TPeXTPaHHBIN Yroj, NepeceKalomuecs, napajjelibHble U CKPEUINBaloUecs IPsAMble, TapajljIeJIbHOCTh U
NepPIeHIUKYISIPHOCTb IPSMEIX U IJIOCKOCTEN, YTOJI MeXIYy IPSIMBEIMU, YTOI MeXOy IPSIMOM U IJIOCKOCTHIO,
YTOJI MeXAY ILIOCKOCTSIMY;

- MHOTOTPaHHUK, CEYeHNEe MHOT'OI'DaHHYKA, IPABUIIbHEIM MHOTOIDAaHHUK, IPU3Ma, upamuna, ¢purypa u
IIOBEPXHOCThL BpallleHus, IMUIUHAD, KOHYyC, map, chepa, pa3BepTka IOBEPXHOCTH, CEUEHUS KOHyca U
IUUIKMHAPA, apasiellbHble OCH WM OCHOBAaHUIO, CeueHUe Iapa, IJIOCKOCTh, Kacawinasacs chepsl, HUIMHIPA,
KOHYCa;

- wiomans GUrypsl, 006eM GUTYPEL, BeNUYWHA YTIIa, PACCTOSTHUE OT TOYKY [0 IIOCKOCTH, PACCTOSTHUE
MeXAOy IPSIMBIMU, PAaCCTOSHUE MEXIY IJIOCKOCTSIMHE, IJIomanb ceprl, maomanb I0BePXHOCTY ITHPaMULIH,
NpU3MEl, KOHyCa, MUIMHApPA, 00beM Kyba, MpSIMOYTOJIBHOTO IMapasjieenunena, NUPaMUAL, IPU3MEL,
IIUINHIPA, KOHYCa, Iapa;

- OBUXKEHUe, Ilapajje/IbHEU I€PEeHOC, CUMMeTpHUs Ha IJIOCKOCTU U B MPOCTPAHCTBE, IOBOPOT,
npeobpa3oBanue mMomo6us, MomoOHbIe PUTYPEI;

- IpSAMOYroJNibHAs CUCTeMa KOOPOWHAT, BEKTOP, KOOPOUHATH TOYKM, KOOPAUHATH BEKTOpa, CyMMa
BEKTOPOB, IPOM3BeIeHNE BEKTOPAa Ha YUCJIO, PA3JI0XKeHNe BeKTopa o 6a3ucy, CKalspHOe NpPOU3BEIEHHE,
BEKTOPHOE IIPOM3BENieHNE, YTOJI MEXY BEKTOPaMU;

- cllyyaiiHas BeJIM4MHa, paclupefelieHue BEPOSTHOCTEN, MaTeMaTU4eCKoe OXUIaHUe, NUCIEpPCUs U
CTaHIAPTHOE OTKJIOHEHME CIy4YaliHOM BeJMYMHE, QYHKUUM PacupefefieHus U MJIOTHOCTA PaBHOMEDPHOTO,
II0Ka3aTeNIbHOT0 ¥ HOPMa/IbHOTO PacIpefieleHul;



- YMeHMe HaXOOUTh aCUMIITOTH rpaduka QyHKINY;

- cpepHee apudMeTnyeckoe, MenuaHa, Haubosblllee ¥ HauMeHblllee 3HAYEHHUS, Pa3MaX, OUCIIePCHUs,
CTaHJApTHOE OTKJIOHEHWeE [ ONUCAHUS YUCIIOBEIX TaHHELX;

- yMeHUe UCCIIefoBaTh CTaTUCTUYECKNe JaHHEE, B TOM YHUCJIe C IpUMeHeHneM rpaduieckux MeTOLOB U
3JIEKTPOHHEIX CPEJCTB;

- yMeHUe UCII0/Ib30BaTh CBONCTBA U3YUEeHHHIX pacupenefleHul Iy pellleHus 3anay;

- yMeHHE MOLeNNPOBaTh peabHEe CUTYalluy Ha I3bIKe MaTEMaTHKY;

- YMeHUe COCTaB/IATh BEIpaXKEeHUS, ypaBHEHUS, HEPAaBEHCTBA U UX CUCTEMHl II0 YCIOBHUIO 3afaydy,
HCCIIENOBATh TOCTPOEHHEIE MOMEIH C UCIIOIb30BAaHMEM ammaparta aarebpel, MHTEPIPETHPOBATE MOTyYEeHHbIN
pesynbTart;

- YMeHHe CTPOUTh MaTeMaTudeCcKue MOJEeNU C IIOMOIIBI0 TeOMeTPUYECKUX [TOHATUY U BeJINYUH, PelaTh
CBSI3aHHBIE C HUMHU IpaKTU4YecKHe 3aJadid; COCTABIATh BEPOSTHOCTHYIO MOIelIb U MUHTEPIPETUPOBATh
TIOJTyYEHHEIN Pe3yIbTaT;

- yMeHHWe pellaTh NPUKIafHBE 3aJadd CPeNCcTBAMU MaTeMaTHYeCKOTro aHalu3a, B TOM YHUCIeE
COILIaIbHO-9KOHOMUYECKOT0 ¥ pU3MIECKOro xapakrepa

- YMeHUe UCII0/Ib30BaTh TEOPETUKO-MHOXKECTBEHHBIY anapaT AJIS ONKUCAHUS peasibHEIX NIPOIEeCCOB U
SIBJICHUY U TIPY PEIleHUN 3a[jay, B TOM YUCJIe U3 APYTUX YUeOHEIX IPEIMETOB;

- yMeHHUe IPUMEHSTh KOMOUHATOPHEIE (DAKTH U PACCYKIECHUS IS PEIeHNUs 3a0ay;

- YMeHUE UCIIOIb30BaTh IPU3HAKY [EeJIMMOCTH, HAUMEHBIINY OOIIUY [e/TuTeNIb U HauMeHbIIee o1ee
KpaTHOe, anroputM EBkiuma npu pelleHUU 3aiayd; 3HAKOMCTBO C PA3IMYHLIMU IIO3UIUOHHLIMU CUCTEMaMU
CUUCIIEHUS;

- yMeHUe NIPUMEeHATh YpaBHeHUS, HePaBEHCTBa, UX CUCTEMBI [JIsl PellleHus MaTeMaTU4eCKuX 3amad u
3ama4 U3 Pa3NUYHBIX 00/1acTedl HAYKW ¥ peanbHOM XU3HU; YMEHUE HCI0JIb30BaTh rpadukyu GYHKIUH [s
HU3yYEeHUS IPOIECCOB U 3aBUCUMOCTEH IPH PEIIeHUH 3afayd U3 APYTUX YIeOHBIX MPEeIMETOB U U3 PeaabHOU
KU3HY;

- YMeHUe BEIpaxaTh GOpMyIaMy 3aBUCUMOCTY MeXIY BeIUYNHAMY;

- YMeHUe HCIOJIb30BaTh IPOU3BOIHYIO AJI UCCIeNoBaHUSA GOYHKIUHN, OIS HaXOXOEHUS HaUTydIlIero
pellleHus B IPUKJIANHLIX, B TOM YHUCJIe COLMalIbHO-9KOHOMUYECKUX U GU3NYECKUX 3afiadax, O OnpeneneHus
CKOPOCTH ¥ YCKOpPEHHUS; HaXOOUTh IIoMmany U 00beMbl GUTYDP C IIOMOIIbI0 UHTerpaa; IPUBOSUTEL IPUMEPH!
MaTeMaTH4YeCKOTro MOLeTMPOBaHus C IIOMOIIbI0 JuddepeHInanbHbIX ypaBHEeHNH;

- 3HAKOMCTBO C MIOHATHUSMU: 3aKOH OOJIBIINX YUCEJI, MEeTOIE BEIOOPOYHEIX UCCIIENOBAHNUY;

- YMEeHUe TIPUBOAUTD IIPUMEPH! IIPOSIBIEHUS 3aKOHA OOJIBIINX YKMCEN B IPUPORHBIX U 00IECTBEHHEIX
SIBJIEHUAX;

- YMeHUe UCIO0JIb30BaTh IPU PelleHNN 3afad U3y4eHHble (PaKTH U TeOPEMEI IIJITAHUMETPUY;

- yMeHUe OlLleHUBATh pa3MepH 06HEKTOB B OKPYKAIOIEM MUDE;

- YMeHHe CTPOUTDb CeuyeHNe MHOTOTPaHHMKA, ©300paxaTh MHOTOTPAaHHUKY, QUTYPHL U IIOBEPXHOCTU
BpallleHUd, UX CeYEHUs, B TOM YUCJIE C IIOMOIIbIO0 SJIEKTPOHHBIX CPELCTB;

- yMEHHWEe pacno3HaBaTh PaBHbe UM HMONOOHEIE GUTYPH, B TOM UYHCJIe B IPUPOLE, UCKYCCTBE,
apXUTEKType; YMeHNe UCIONb30BaTh TeOMeTPUUECKHNE OTHOIIEHUS, HaXOOUTh TeOMeTpUUeCKNe BEJTUINHEL
(mnuHa, yrom, miomans, 00beM) IPU PELIeHN] 3afay U3 APYTUX YIeOHEIX IPeIMETOB U U3 PeaIbHOM KU3HY;

- yMeHUe MO[eNNpPOBaTh peajibHbE CUTyallud Ha SI3bIKe MaTeMaTHKHU; COCTABNATH BhHIPAXkKEHUS,
ypaBHEHUS, HepaBeHCTBA U UX CHUCTEMHl IO YCJIOBHIO 3afady, UCCIefoBaTh IOCTPOEHHEIE MOMENU C
HCIIONIb30BAHUEM allapaTa anreOprl, MHTEPIPETUPOBATh IIOJIyYeHHEIH Pe3y/IbTaT; CTPOUTh MaTeMaTUudecKue
MOJIe ¥ C IIOMOIIBI0 TeOMETPUYECKUX MOHATUN U BEeJIMYUH, pellaTh CBA3aHHEE C HUMU IpPaKTUYECKUE
3aflauy; yMeHUe COCTaBMATh BEPOITHOCTHYIO MOZIeNlb U UHTePIIPETUPOBaTh NOJyYeHHEI pe3yibTaT;

- yMeHHWe pellaTh NPUKIafHBE 3afJadd CPefCcTBAMU MaTeMaTHYeCKOTro aHalu3a, B TOM YHUCIeE
COILIMaIbHO-9KOHOMHUYECKOT0 1 (PU3MIECKOT0 XapaKTepa;

- yMeHue BHIOMpATh IOAXOASIINN METON /IS PEIICHUS 3alauy; MIOHUMaHNEe 3HAYUMOCTH MAaTEMATUKH B
W3y4YEHUY IPUPONHEIX ¥ 0OIIECTBEHHLIX IIPOIIECCOB U SIBIICHU;

- yMeHUe paclo3HaBaTh IPOSBJIEHNE 3aKOHOB MaTeMaTUKU B UCKYyCCTBe, YMEHNe IPUBONUTDH IPUMEDEL
MaTeMaTH4YeCKUX OTKPEITUI POCCUUCKOU U MUPOBOU MaTeMaTAYeCKOU HayKu

- yMeHUe GOPMyIUPOBaTh 0OpPATHOE U IIPOTUBOINOJIOKHOE YTBepPXKOEeHUE, IPUBOLUTH NIPUMEDPH U
KOHTPIIPUMEDEI, UCI0IH30BaTh METO] MaTeMaTU4UeCKOM HHAYKINY;

- yMeHUe IPOBOAUTHL HOKa3aTeNlbHble PACCYXOEHUS NPU PellleHUH 3ajad, OleHUBATh JIOTUYECKYIO
[IPaBUJIBHOCTD PACCYyKAEHUY;

- YMeHUe UCI0JIb30BaTh rpaduku QyHKIUN [ U3yU4eHUs NIPOIeCCOB U 3aBUCUMOCTEN IIPU PELIeHUN
3a7a4 U3 APYTUX y4eOHBIX IPEIMETOB U U3 PeajbHON KU3HU; BEIPaXaTh GOPMYIaMy 3aBUCHUMOCTH MEXIY
BeJIUYKUHaMY;



- ymeHue rpaduIecKu UCCIEN0BaTh COBMECTHHIE HAOMIONEHNUS C TOMOIIBIO AUarpaMM PACCEUBAHUS U
JIMHEVHOU Perpeccuy;

- yMeHUe OlLleHUBATh pa3MepH 00HEKTOB B OKPYKAIOIEM MUDPE;

- YMeHHe CTPOUTDH CeuyeHNe MHOTOTPaHHMKA, U300paxaTh MHOTOTPAaHHUKY, QUTYPHL U IIOBEPXHOCTU
BpallleHUs, X CEYeHUsI, B TOM YUCJIe C IOMOIIbI0 3JIEKTPOHHEIX CPEJCTB;

- YMeHUe MOJelNpOBaTh peanbHEle CUTyallUW Ha S3BIKE MaTeMaTHKH, COCTaBIATh BHIPaXKeHHUS,
ypaBHeHHUs, HepaBeHCTBa M MX CHUCTEMBHl 10 YCJIOBHIO 3afayu¥, MCCIEN0BaTh IOCTPOEHHEIE MOMETH C
HCIIOJIb30BaHUEM allllapaTa anreOpsl, HHTEPIPETHPOBATH MOTyYEHHEIN Pe3y/IbTaT;

- YMeHUe CTPOUTh MaTeMaTu4decKue MOJEeNU C IIOMOIIBI0 TeOMeTPUUECKUX [TOHATUY U BeJINYUH, PelaTh
CBS3aHHBIE C HUMU IIpAKTU4YeCKUe 3a0auy;

- YMEHHEe COCTaB/IATh BEPOSITHOCTHYIO MOZe/Ib ¥ HHTEPIIPEeTHPOBATh IONy4YeHHEIN pe3ynbTarT;

- yMeHUe NPUMEHATh YpaBHEeHUs, HePaBeHCTBA, UX CUCTEMBI [/l PellleHusS MaTeMaTU4eCKuX 3anay u
3aayd U3 Pa3NIUYHbIX 001acTell HayKU U peabHON KU3HY;

- YMeHUe HCIO0b30BaTh IPOU3BOJHYIO AT UCCIefoBaHUS GYHKIUY, O HaXOXAEeHUS Hauydllero
pellleHys B IPUKJIAAHAIX, B TOM YKCJIE COIMAaNbHO-9KOHOMUYECKUX 3afavdax;

- 3HAaKOMCTBO C IOHSITUSIMU: 3aKOH OOJIBIIMX YHCEJI, METOOH BEIOOPOYHEIX MCCIIEOBAHUM; YMEHHUE
TIPUBOAUTE IIPUMEDPH IPOSIBIIEHNS 3aKOHA OOJIBIINX YUCET B MIPUPOTHEIX U 00IIECTBEHHEIX SBJIEHUSX;

- YMeHUe HUCIO0JIb30BaTh IIPYU PelleHUU 3afad U3ydeHHbIe GaKTH U TeOpeMbl IJITaHUMETPHUY; YMeHue
OLIEHUBATh Pa3MepHl 0OBbEKTOB B OKPYKAIOIIEM MUDE;

- YMeHUe MOIelIUpOBaTh peajibHEe CUTyallMM Ha S3HIKE MaTeMaTHKM; COCTaBIATH BhIPAXKEHUS,
ypaBHeHHUs, HepaBeHCTBa ¥ UX CHUCTEeMBHl 10 YCIOBHIO 3afaydy, MCCIeNOoBaTh IIOCTPOEHHEIE MOMENHU C
WCII0Ib30BAHUEM allllapaTta anre6psl, UHTEPIPETUPOBATE IOIYYEeHHEN Pe3yIbTaT; CTPOUTh MaTEMATHUECKHEe
MOJle/I¥ C IIOMOIIBI0O TEOMETPUYECKUX MOHATHUN M BENMYUH, pellaTh CBS3aHHBE C HUMH IpPakKTHIECKUE
3afladyy; COCTABJIATH BEPOSTHOCTHYIO MOfJeslb M WHTEPIPETHUPOBATh IOJIYYeHHHIM pe3ylbTaT; pellaTh
NpUKJIafHbIE 3aadyl CPeACTBaMU MaTeMaTU4eCKOro aHajlu3a, B TOM 4HUCJie COLHalbHO-9KOHOMUYECKOI0 U
(hbU3UYECKOTO XapaKTepa;

- yMeHue BLIOUpATh NOAXOASIINN METON /IS PEIIeHUS 3aladyl; MOHUMaHUEe 3HAaYMMOCTY MaTEMaTUKHY B
U3y4YEeHUU IIPUPOLHEIX NIPOIIECCOB U SIBJIEHUY; yMeHUe IPUBOLUTH NMPUMEPH MaTeMaTU4eCKUX OTKPHITUN
POCCHUUCKON M MUPOBOU MaTeMaTU4eCKOU HayKu

2. CTpyKTypa H comepKaHHe THCIHIUTHHBI

2.1 O0beM OUCOHMIIMHBI M BEIBI Y4e0HOH padoThI

®opma obyuenns KonuuecTBo 4acoB
(00 30 | 03®
Kypc 1 / Cemectp 1
O0BeM TUCIUIIIHHBI 110
B TOM YHCIIE:
/AeKyuu, ypoKu 64
nabopamopHvlie pabomul
npakmuyeckue 3aHAMuUA 16
Koncynbranumn
CamocTosTenbHas paboTa 24
[TpoMexKyTOYHAs aTTeCcTallus
VHpuBuayanbHOe IPOEKTUPOBAHNUE 6
dopMa NPOMeKYTOYHOH aTTeCTaHH
Kypc 1 / Cemectp 2
O0BLeM OUCLHMIIIMHEI 156
B TOM 4YHCIIE:
/NeKuulU, ypoKu 110
nabopamopHvie pabomvl
npakmuyeckue 3aHAMUA 10
Koncynbranumn
CamocTosTenbHas paboTa 12




@ 5 KonuuyecTBO 4acoB
opMa 00yJeHHs
v 00 30 | 030
[IpomexyTouHas aTTecTalus 18
VupuBunyanbHOe IPOEKTUPOBaHLE 6
®opMa NPOMeKyTOYHOH aTTeCTalHH 9K3aMeH
2.2 TeMaTHYECKHH IIJIaH M COEePXKaHUe TUCIHIUITHHBI
HaumeHnoBaHue|CozepxkaHue ydeDHOro marepuana u ¢opmbl opranusanuu| Oobem
pa3[esioB H TEM [IeATETLHOCTH 00y4aloIIuxcs B Yacax
Pazmen 1. Anreopa 128
TeMma 1 Yuciaosble MHOXKECTBa 14
1. Pa3BuTHE IOHATUS O YUCTIE 2
PasBuTtue nouATHSA 0 yucle. YUCIOBbE MHOXKeECTBa. Llensle U panuoHaabHbEIE
yucia. JedCTBUTeNbHEE dYucia. ApudbMeTudeckue OEUCTBUSI Haf
OEeVCTBUTENbHBIMHU 4YHClIaMu. ApudMeTudyecKue MOeNUCTBUS HaL YUCIIAMH,
HaxoXeHNe TPUONIMKEHHEX 3HAYEHU!N BEJINYNH ¥ IOTPEIIHOCTEH BRYUCIICHUN
(abGCOMIOTHON ¥ OTHOCUTENIBHOM), CPAaBHEHUE YHCIIOBHIX BEIPAKEHUH.
2. CpaBHEHUE YNUCIIOBBIX BHIPaXKEHUU 2
OOBIKHOBEHHEE W OeCATUYHEEe OpoOu. ApudMeTndyeckue OelCTBUS HaAN
OOBIKHOBEHHEIMU OPOOSIMU.
3. KoMIIeKCHbIE YKCIIa 2
Komnnekcurie uucna. Anrefpamueckas ¢opMa KOMIJIEKCHOTO dHCHA.
l'eomeTpuyeckas MHTepIpeTAINUs KOMIIIEKCHEIX YHCe]L.
4. JlericTBUS HaJ KOMILIEKCHBEIMH YHCJIaMHU 2
ApudpmeTndeckue OeUCTBUS Ha[ KOMIJIEKCHHIMU YMCJIaMU B anrefpandeckoi
dopme.
B TOM 4MCIe, IPAaKTHYECKHX 3aHSATHH U 1a60paTOpPHBIX padoT
[TpakTudeckoe 3aHsaTHe Ne 1. BrimonHeHUue apudMeTUUYeCKUX HEUCTBUU Ham|2
YUCTIaMU
ApudmMeTtuyeckue fedcTBUS Hal OORHIKHOBEHHEIMU U IECATHUYHEIMU OPOOSMHU.
AGCONIOTHAS U OTHOCUTEIbHAS IIOI'PELIHOCTS IPUOIMKEHHBIX YUCET
ApudmeTrueckre OeNCTBUS HaJ KOMIUIEKCHBIMU YHCIIAMU B anrebpandecKoin
dbopme.
[TpakTudyeckoe 3aHgaTue Ne 2. BHIONHeHHWe omepaunuil Haj KOMIIJIEKCHHIMU|2
YUCIIaMU
CaMocTosiTenbHasi paboTa 00y4arOmuxcst 2
BrimonHeHrne apudMeTHUYeCcKuX OeVCTBUHN HAJl YUCIIaMU
TeMma 2 OCHOBBI TPHTOHOMETPHH 38
1. OcHOBHBIE IOHATHS TPUTOHOMETPUHU 2
OcHoBHBEIe NoHATHSA. PammaHHas Mepa yria. BpamjaTencHoe [BUXKeHUE.
PapuaHHEBEIN MeTON WU3MEpPEeHHUs YTJIOB BpallleHUS U CBS3b C TPAfyCHOM MepoH.
CuHyc, KOCUHYC, TAHT€HC U KOTaHTeHC YHCIIa.
Brluncnenue IpoCTEUINX TPUTOHOMETPHUYECKUX BEIPAXKEeHUH
OmpeneneHue CUHYC, KOCHHYC, TQHT€HC U KOTAHTEHC 4HUCIIa, 10 TPUTOHOMETDY.
Briuncnenne TpUTOHOMETPUYECKUX BhIPaKeHUH.
2. OCHOBHbEIE TPUTOHOMETPHYECKUE TOXKIECTBA 2
OCHOBHEIE TPUTOHOMETPHUUECKUe ToxpaecTBa. ®opMymtl npuBeneHus. ®opMyssl
cnoxenus. ®opMyJIEl IBOMHOTO apryMeHTa.
3.Ilpeo6pa3oBaHyie TPUTOHOMETPUIECKUX BEIPDAXKEHUN 2

[Ipeobpa3oBaHus MNPOCTEHIIUX TPUTOHOMETPUUECKUX BHPAXKEHUH.
[Tpeobpa3oBaHue CYMMEl TPUTOHOMETPUUECKUX GYHKLUUM B MPOU3BENEHUE U
IIPOU3BEEHUS B CyMMy. BrpaxeHue TPUTOHOMETPUYECKUX GYHKIUU Yepes
TaQHTEHC NIOJIOBUHHOTO apryMeHTa.




4. TpuronoMeTpudeckue QyHKIUYU, CBOUCTBA U rpaduKu 2
Tpuronomerpudeckue GyHKIUU. I'paduKy TPUTOHOMeTpUUECKUX (GYHKIUMH.
CBo¥iCTBa TPUTOHOMETPUYECKUX (YHKIUI.

5. IIpeobpa3oBanue rpadukoB QyHKITHH 2

[Tpeo6Gpa3oBanus rpadukoB. [TapanieabHbIH TEPEHOC, CAMMETPHS OTHOCUTENBHO
ocell KOOPAWHAT ¥ CUMMETPHS OTHOCUTENIBHO Havalla KOOPAUHAT, PACTSIKEHUEe U
c3KaTue BHONb 0Cei KOOPAUHAT.

6. l'apMoOHUYECKHE KOTIeOaHus

MexaHnueckue KojaebaHus ¥ BONHHEL. OIpenesieHue MapaMeTPoB KojaeOGaHUs.
[TpuKIagHEe 3alavl.

7. OOpaTHBEIE TPUTOHOMETPHUYECKHE QYHKIUU

OOpatHble TPUTOHOMETPUYECKUE HYHKINU. ADKCUHYC, @pDKKOCUHYC, apKTaHTE€HC.
Brryucnenne 3HaYeHUN 00PATHEIX TPUTOHOMETPUYECKUX DYHKIUIH.

8. IIpocrelinune TPUTOHOMETPUYECKHE YPaBHEHUS

OnpepneneHre NPOCTEUINNX TPUTOHOMETPUUYECKUX ypaBHeHuu. Meron ux
pelIeHus.

9. MeToqH! pelleHnus TPUTOHOMETPUUECKUX YPaBHEHUN 2
Bupnsl TpUTOHOMETPUYECKUX YPaBHEHUN. MeTONb UX PelIeHus.
10. ITpocTeiimre TPUTOHOMETPUYECKIE HEPABEHCTBA 2

OnpeneneHHe HpOCTefIIHHX TPUTOHOMETPHUYECKUX HEPAaBEHCTB. Meton ux
pelieHusd.

11. TpuronoMeTpu4eCcKre YpaBHEHUS U UX CUCTEMEL

Pemmenue pa3nuyHLEIX BULOB TPUTOHOMETPUYECKUX YPaBHEHUN U UX CUCTEM.

B TOM 4MCIe, IPAaKTHYECKHX 3aHSATHH U 1a60paTOpPHBIX padoT

[TIpakTnyeckoe 3aHaTue Ne 3. BrlumcleHHe 3HaYeHUU TPUTOHOMETPUUIECKUX
BHIpaXKeHUU

[TpakTuyeckoe 3ausaTtie Ne 4, PellleHue TPUTOHOMETPUYECKUX YPABHEHUN

Pa3nuyHble BUAB TPUTOHOMETPHUUYECKUX ypaBHeHUU. OCHOBHBIE IPHUEMEl HX
pemenus (pa3noXeHHe Ha MHOXKHTEJM, BBeJeHHE HOBHIX HEW3BECTHHIX,
TIO[ICTAHOBKA, rpaduIecKuil MEeTOf).

CamocrosiTe/IbHasi paboTa 00yJaromuxcs

[Ipeobpa3oBaHue TPUTOHOMETPUYECKUX BEIPaXKEHUH 4
[Tpeo6pa3oBanue rpaduKoB QYyHKIHH 2
Pemenue TpUroHOMETPUYECKUX YPaBHEHUN 4
Tema 3 OyHKIHHU U rpaduKu 18
1. OyHKIIUSI OBHOTO apryMeHTa. JJIeMeHTH II0BeeHUs QYHKINHN 2

Oyukiuu. CrocoOsl 3aganus. O61acTh OmpefeieHns] ¥ MHOXKECTBO 3HAUEeHUIH;
rpaduk GYHKIUH, TOCTPOEHUEe TPadUKOB (QYHKINIA, 3adaHHLIX Pa3TUUHBIMU
cmocob6amu. CBoiicTBa (QyHKUMM. MOHOTOHHOCTH, YETHOCTH, HEUETHOCTH,
OTPAHWYEHHOCTh, TEPUONUYHOCTD. [IPOMEKYTKM BO3PACTAHUS U YOBIBaHUS,
HauboJblllee ¥ HaMeHbIIee 3HAYEHUS.

2. JlunentHas GyHKIUS

Jluneinaa ¢yHknusg. I'paduk nuHeiHOUW QyHKUuu. CBOUCTBA JNUHEUHOU
GyHKIUN.

3. KBapparuuHas QyHKIUSA

KBagpaTuuHasa ¢yukrnus. ['pabuk kKBagpatuuHoit ¢ynHknuu. CBOUCTBa
KBaipaTU4YHON (yHKIME. [IpeoOpa3oBanus rpaduka QyHKIUH.

4. IpoOHO-paluoHaNbHas QyHKITUS

IIpobHo-panuonantHas QyHkuusi. 'padur ApoOHO-pallMOHANBHON GYHKIIUU.
CroiicTBa npoOGHO-palmoHanbHOU QyHKIMHU. [Ipeobpa3oBanus rpaduka ApoOHO-
palMOHATBHON QYHKINH.

5. I'paduku creneHHbIX QyHKUMHA. [IpeoOpa3oBanue rpaduKoB QyHKIUN

I'paduku GyHKUMH C YeTHEIM U HeUETHHIM IIOKa3aTensMu. IIpeo6pa3oBaHus
GbyHKIUY u medcTBUS Haj HuMU. [IpeoOpa3oBaHue rpadukoB GYHKUIUH.
OyHKIMOHAIBHOE ONMCAHKEe U aHAIN3 PeasTbHEIX 3aBUCUMOCTEN.

B TOoM uHCTe, NPAaKTHYECKHUX 3aHATHH U JTa00pPaTOPHBIX padoT




HpaKTI/I‘-IeCKOG 3augTtue Ne 5. Pemmenne HEePaBEeHCTB METOAOM UHTEPBAJIOB

MeTopn uHTepBanoB. M300paxkeHne Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA
pelleHU ypaBHEHUN U HEPaBEHCTB C ABYMS IE€PEMEHHEIMU U UX CHUCTEM.
Pemmenne opoOHO-paIMOHANIBHEIX HEPABEHCTB METOOM HHTEPBAJIOB.

CamocTosiTenbHast pa60Ta OﬁyanOIHHXCﬂ

Pemenune HepaBEeHCTB METOOOM MHTEPBAJIOB

TeMma 4

CrenleHU M KOPHH

14

1. ApudpmeTryeckuit KOpeHb

CTenmeHb 4YHCIla C IeJBIM IIOKa3aTenleM. KopeHb n-ou cremeHu. [loHATHE
apubMeTHYeCKUM KopeHb. CBOMCTBA pafguKasoB. Beraucienue KopHed. CTemeHn
C pauuMoHANbHBHIMU IMOKa3aTEISIMH, MX CBOMCTBA. [IOHATHE CTENEHH C
panroHaNbHEIM IIOKa3areneM. CBONCTBa CTelleHEeW C palUOHANIbHHIM
TIOKa3aTejeM.

2. TIpeoGpa3oBanue BHIPAXKEHUHN, COOEPKAIIUX CTEIIEHU

Haxox[eHre 3HaYeHNH CTeNeHeH ¢ pallMOHAIBHEIME [T0Ka3aTensaMu. CpaBHEHUE
crenenei. [Ipeo6pa3oBaHus BEIPaKEHUH, COOEPKAIINUX CTETIEHH.

3. TIpocreiimue uppaoHalbHble YPaBHEHUS

OmpepeneHye UPPAIMOHAIBHOrO ypaBHEHUs. [IpocTeiiiee MppanuoHaNIbHOE
ypaBHEHWUSI, METOM UX PEIIeHHUS.

4. MeToppl pelieHNsI UPPalOHAIbHEIX YPaBHEHUN

Bupgel uppaunuoHanbHEX ypaBHeHHU. OCHOBHHIE METONH peENIeHUs
UppaloHaNbHEX YPaBHEHUNU.

5. TIpocreiimue uppaluoHaabHbIE HEPaBEHCTBA

OnpeneneHne HUPPalKMOHANIbHOTO HepaBeHCTBA. [HUIE TPOCTEUIIHNX
YppaloHaNbHbIX HEPaBEHCTB, METOOH UX PeIleHUSs.

B ToM umciIe, MPaKTHYECKHX 3aHSATHH H JIa00pPaTOPHLIX padoT

CamocrosiTe/IbHasi padoTa 00y4alomuxcs

Pemenue uppaloHanbHEX YPaBHEHUN U HEPABEHCTB.

Tema 5

Iloka3aTenbHas U jorapupmudeckasi GyHKIHu

20

1. ITokazarenbHas QyHKIUS

[TokazatenvHass Qynkuuga. 'paduk nokaszatenvHOM ¢yHKnuu. CBoicTBa
IIOKa3aTeIbHON (QYHKINU.

2. IlpocTeiimue noKa3aTelbHble YpaBHeHUS. MeTOOH pelleHus T0Ka3aTelbHEIX
ypaBHEHUU

OnpeneneHue IOKa3aTeNbHOrO ypaBHeHHUd. [IpocTelmee moKa3aTebHEIE
ypaBHEHUs, MeTON UX pelieHus. Vicronb3oBaHue CBOUCTB U rpaduKoB QyHKIMH
0J151 pellleHusl YpaBHEHUH.

[N

3.MeTopE! pelieHus 10Ka3aTeIbHEIX YPAaBHEHUN 2
Bupr moxasaTeNnbHEX YPaBHEHUN, METONE UX PEIIeHus.
4. TToka3aTe/lnbHBIE HEPABEHCTBA 2

OnpeneneHHe II0Ka3aTeJIbHOT'0 HEepPaBEHCTBaA. HpOCTeﬁmee IIOKa3aTeJIbHEIE
HePaBEHCTBa, METOO HX PELIeHHU.

5. JlorapudM u ero CBOMCTBa

JlorapudmMm. Jlorapudm uucna. OCHOBHOe norapudpmMudeckoe TOXKIECTBO.
IecaTudHble ¥ HaTypasbHEle TorapudMel. [IpaBusa neicTBUl ¢ orapubMaMu.

6. BerumcneHue u CpaBHEHNE JIOTapu(pMOB

HaxoxpeHue 3HadyeHHU norapudma II0 IPOU3BOJIHLHOMY OCHOBAHUIO.
ApudmeTnyeckue neicTBus ¢ morapudmamu. Ilepexons K HOBOMY OCHOBAHHUIO.
JlorapubMupoOBaHUE U TOTEHIMPOBAHNE BRIPAKEHUH.

7. Ilpeobpa3oBanue 1orapuHMUIECKUX BEIPAKEHUH

[Tpeobpa3oBaHue 10rapupMUIECKUX BEIPAKEHUN

B ToM umcCIe, MPAaKTHYECKHX 3aHATHH H JIa00PaTOPHLIX padoT

HpaKTI/I‘{eCKOG 3augrtue Ne 6. PemeHue cucreM cogepXKaluxX uppauuOHalIbHEIE,
IIOKa3aTeJIbHbIE 1 J'IOl"apI/I(bMI/I‘{eCKI/Ie YPaBHEHUSA U HEPABEHCTBA.

Pemenue PA3JIMYHBIX BUOOB ITIOKA3aTEJIbHBIX ypaBHeHI/Iﬁ 1 HEPABEHCTB.

CamocrosiTe/IbHasi paboTa 00yJaromuxcs




[TpeoOpa3oBaHue NOrapuPMUIECKIX BEIPAXKEHUIH. 4
WupuBuayanbHOE IPOEKTHPOBaHUE 6
HToro (0CEeHHHH CeMeCTp) 110

Tema 5 Iloka3aTenbHasi u 1orapudmuyueckasi QyHKIIHHA 24
8. JlorapudmMuyeckast QyHKIUSA 2

Jlorapubmudeckas pyuknusg. ['paduk norapudbmudeckoit pyHkuuu. CBoiicTBa
sorapu@Muiecko GyHKINU.

9. JlorapudMuyeckre ypaBHEHUS

Onpepnenenue norapudMUUecKoro ypaBHeHus. IIpocreiimee norapudMugeckue
YPaBHEHHUS, METOJI UX PEIIEHUS.

10. MeToqE! peleHus 1orapudMuieckKux ypaBHeHUN 2
Bupr morapudMuyecKkux ypaBHeHUN, METOMBL UX PEILIeHUs.

11. Pemenue norapudmMuiyecKux ypaBHeHUM 2
Pemenue norapudMudecKkux ypaBHEHUHN U UX CUCTEM.

12. JlorapumMuyeckre HepaBEHCTBA 2

OnpemeneHnue TnorapudMHUYECKOT0 HepaBeHCTBa. IIpocTelimee
yorapudMuUeckre HepaBeHCTBa, METOL WX pelIeHHS.

13. MeTop®! pelieHus TorapupMUiecKux HepaBeHCTB 2
Bupr norapudMuieckux HepaBeHCTB, METONH UX PelIeHus.

14. Pemenue norapubmMuieckux HepaBeHCTB 2
Pemenue norapudmMuyeckux HepaBeHCTB

15. MeToq paloHanu3anuu 2

CYTB MeTOHa PaluOHaIA3alluu. Metonuka peanu3anyu MeTOoAa PalfiOHaIUu3alluu
B penieHnH MMoOKa3aTEeJIbHBIX U J'[OFapI/I(I)MI/I'{ECKI/IX HEPaBEHCTB.

16. IIpuMeHeHNE MeTOAA palMOHANIM3alUX B PEIIEHUM JIOTapUOMUUECKUX
HEPABEHCTB

[N

17. TlpuMeHeHHe MeTOda palMOHAIM3aluM B PEMeHHM IOoKa3laTeNlbHBIX
HEPaBEeHCTB

B ToM umciIe, MPaKTHYECKHX 3aHATHH H JIa00pPaTOPHLIX padoT

[TpakTuyeckoe 3aHaTHE Ne 6. PellleHne cUCTEM COmEpIKALIUX MppaloHaIbHELE, |2
TIoKa3aTeJbHBIE U JTorapubMudecKie ypaBHEHUS ¥ HepaBeHCTBa.

Pemenue pa3muyHLEIX BULOB [I0Ka3aTeIbHEIX YPaBHEHUM U HEePaBEHCTB.
CamocTosiTesIbHast padoTa 00y4alOIuXCs

Pelnenue mokasaTeIbHBEIX YPaBHEHUM U HEPaBEHCTB. 2

Pemenne HOTapI/I(bMI/I‘{eCKI/IX ypaBHeHI/Iﬁ U HEepPaBEHCTB. Pemenune cucrem
ypaBHeHI/IfI 1 HEPABEHCTB

Pa3pgen 2. Hauajla MaTeMaTHY€CKOI'0 aHA/IH3a 40
Tema 6 IIpenenst
1.Crioco0bI 3ajaHus ¥ CBOMCTBA YHCJIOBLIX IIOCIIEN0BATEIbHOCTEH 2

I[TocnmenoBaTenbHOoCTH. CmocoOB 3agaHUS ¥ CBOHCTBA YHCIIOBHIX
mocjegoBaTenbHOCTEN. [IoHATHE O TIpefese IOCIeN0BaTEIbHOCTH.

2. [Tousarue o IIpenersie 1nocjiegoBaTeIbHOCTU

[ToudaTtue o mpegdesnie nocjienoBaTenbHocTu. CyllecTBOBaHUe IIpenesa
MOHOTOHHOM OTrpaHUYEeHHOU MocjefoBaTenbHOoCTH. CyMMUpOBaHUE
IIOCJIENOBATEIbHOCTEN. BeCKOHEYHO yORIBaIOI[ast TeOMeTpUYeCKast IIPOTrPECCHUsT U
ee cyMMa.

3. Tlpemen GyHKIMY 2
[TousaTue o npepgene GyHKIMU. OCHOBHBIE TEOPEMEI O IIPEfieiaX.
4. MeTo[bl BHIYUCIIEHUS TIPENETIOB 2

Bupbl HeonpemeneHHOCTEN, METOAH KX PacKpHITHSA. [lepBHI X BTOpPOU
3aMeyaresibHEe IIpefeH.

TeMma 7

IIpou3BogHas

16




1. TTousTHE O TPOU3BONHOM PYHKUNU, €€ TEOMETPUYECKUYN U GUINIECKUHM CMBICIT

[TpousBopHas. [IoHsATHEe 0 IpPOU3BOJHOM (QYHKIUU, ee TeOMETPUUECKUHN U
(bU3UYECKUN CMEICIL.

2. YpaBHeHUe KacaTelnbHOM K rpaduky GyHKIUY

YpaBHeHHe KacaTenbHOU K rpaduky ¢yHKIuM. 3agadud Ha COCTABIIEHHE
YpaBHEHUH KacaTeNbHOU K rpaduKy GYHKIUH.

3. IIpaBuna pguddepeHIMPOBaHUS 2
[Tpon3BOOHLIE OCHOBHHIX 3J€MEHTAPHHIX (YHKIHH. IIpOM3BOMHEIE CYMMHEI,
Pa3HOCTH, MPOU3BENEHUS, YaCTHEHIE.

4. InbdbepeHUrpOBaHNE CIOXKHON GYHKIUU 2

[Tpon3BogHEIE KOMIO3UIUU (DYHKIIUY.

5. TlpuMeHeHNe NMPOU3BONHONW K MCCIENOBAHMI0 QYHKUUN U IOCTPOEHUIO
rpaduKOB

ANTOpPUTM U CXeMa HCCIIefOoBaHusg (QYHKIMYU C IOMOIILI0 II€PBOM IIPOU3BOSHOM.
I'paduueckoe npencTaBieHne 10 pe3yibTaTaM UCCIIefOBaHUS.

6. Bropas npou3BonHas, ee reoMeTpUYECKUi U GU3NYECKUHE CMBICT

BTopast mpou3BOAHAs, ee TeOMETPHUECKHUH ¥ GU3NUECKUM CMBICI. HaxoxneHue
CKOPOCTH IS TIPOLIecca, 3afaHHOTo GOpMYJIIoi U rpaduKOM.

B ToM umcIe, MPaKTHYECKHX 3aHATHH H JIa00paTOPHLIX padoT

[TpakTuueckoe 3ausatue Ne 7. iccnenoBanrue QyHKIUY C TOMOIIBIO TPOHU3BOTHOM

HccnegoBaHue (QyHKLUMK C IIOMOIIBIO IIePBOM Npou3BonHOU. [TocTpoeHue
rpaduka QYHKIMU IO pe3yibTaTaM HCCIIEeSOBaHUMU.

[TpakTuueckoe 3aHaTHe Ne 8. HaxoxmeHue HamOONbIIEr0, HAUMEHBIIETO
3HAYEHUS U SKCTPEMAasbHBIX 3HauUeHUN (GYHKIUU

Pemenue 3ajad Ha OTHICKAaHWE HAWOONBIIETO M HAUMEHBIIETO 3HAYEHUU
¢byuknui. IIpuMeps KHCOONH30BAHUS NPOU3BONHON [N HAXOXKIEHUA
HAWIy4IIero PEeIIeHUs B IPUKJIANHBIX 3amadax.

CaMocTosiTe/TbHasi padoTa 00yJaIOIINXCSI 2
HUccnenoBanue GpyHKIUN

Tema 8 IlepBOoOOpa3HasaA U HHTErpal 16
1. ITepBooGpa3Has. HeompemeneHHBIH HHTETpa 2
[TepBooGpasHas ¥ UHTErpal.
2. MeToOrl UHTETPUPOBAHUS 2

MeTonsl HHTErpuUpOBaHUS (HENOCPELCTBEHHOE HHTErPUpPOBAaHUE, METO[
IIONCTAHOBKY HIM 3aMeHBl [IePeMeHHOU, WHTEeTPUPOBaHHUE II0 dacTAM).

3. Teopema HrioToHa—JIeitbHuUIA

OmnpepeneHH HHTErpai. CBI3b HEOIPeeIeHHOr0 HHTEerpaja ¢ OIpefeleHHbM
uHTErpanoM, hopmyna HeiotoHa—JIeiOHuUIIA.

4. TIlpuMeHeHUe OIpefeeHHOTO MHTerpasja [AJd HaX0XIOEeHHUS IIoLagu
KPUBOJIMHEWHOU Tpalelnuu

5. [IpuMeHeHusT UHTETPana B GU3NKe U TeOMEeTPUU

6. [IpuMeHeHusT UHTerpasa B 00/1aCTH MEXaHUKH U TEXHUKHU

[TpuKIagHEe 3alayl.

B ToM umMcCIe, MPAaKTHYECKHX 3aHATHH M JIa00pPaTOPHBIX padoT

[TpakTtuueckoe 3aHATHe Ne 9. [IpuMeHeHUe HHTerpana K BHUYUCIEHHIO
(br3nuYecKUX BeNMUUYUH U IIOIamen

Brruucnenue miomamed u 00bEMOB C IIOMOIIBIO OIlIpeneJqIeHHOr0 MHTerpala.
HpI/IMeHeHI/IH OIIpedeNIeHHOTr0 UHTeTrpajla AJisd PelleHud ¢)H3I/I‘{8CKI/IX 3agad.

CaMocTosiTe/TbHasi padoTa 00yJaIOIINXCSI 2
Pemenne 3aiay Ha MpUIOKEHUE OMPeNleIEHHOTO HHTerpaia
Pa3zgen III. F'eomeTpus 52
Tema 9 IIpsiMbie U IJIOCKOCTH B IPOCTPAaHCTBE 19
1. B3auMHOe pacrmoioxkeHue ABYX IPSIMBIX B TPOCTPAHCTBE 2

AKCHOME CTEPEOMETPHU. B3aMMHOE PACHONIOXKEHWE MOABYX MPSIMBIX B
IIPOCTPAHCTBe, 0003HAYEHUS W TpaduyuecKas HIIIIOCTpaIusa. [Tpu3HAKH.




2. BzaumHoe pacrooxenune HpHMOfI 1 IIJIOCKOCTHU B IIPOCTPAHCTBE

OmpeneneHre BUIOB B3aMMHOTO PAacCIOJIOXKEHHUS MPSIMOM # MIOCKOCTH B
IpOCTpaHCTBe, o0O03HaueHuWs W rpadudeckKas WIIIOCTpalnus. IIpu3Haku
B3aMMHOTO PACIIOJIOKEHUs IIPSMON ¥ IJIOCKOCTH B IIPOCTPAHCTBE.

3. BsauMHoe pacronoxKeHnne OByx IIJIOCKOCTEN B IIPOCTPAHCTBE

OmnpepeneHue BUOOB PAcCIONOXKEHHWE OBYX IJIOCKOCTEH B IPOCTPAHCTBE,
o6o3HaueHus ¥ Trpaduyeckas uImcTpanus. [IpusHaku. CBOUCTBaA
TapasieNnbHBIX IIOCKOCTEH.

4. TlepneHOUKYTIIP U HaKJIOHHAS. YTOJI MeXKAY IPSIMOMU U IIJIOCKOCTHIO

OmpeneneHue MepHeHOUKYIsIpa, HAKIOHHOU, mpoekiuu. OnpeneseHue yria
MeX[y IPSMON ¥ II0CKOCThI0. O603Ha4YeHUs, TpaduuecKass UITIOCTPAIUS.
3agauy Ha MEPIEHOUKYSP U HAKIOHHYIO.

5. Teopema 0 Tpex NepIeHOUKyIsIpax

Teopema 0 Tpex HmepueHOUKYyIIpax, rpabuyeckas UIIOCTPAUUS. 3afadyul Ha
IpPUMeHeHNe TeOPEMEL 0 TPEX IEPIEHIUKYITPax.

6. I3mepeHmne pacCTOSHUM B IPOCTPAHCTBE

PaccTossHME OT TOYKM IO IIJIOCKOCTH, OT MPSMOM [0 IJIOCKOCTU. PaccTosHue
MeX[Jy IIJIOCKOCTSMH. ['‘eoMeTpuyecKue mpeoOpa30BaHUS IPOCTPAHCTBA:
TTapasyiebHbIM IEPEH0C, CUMMETPHSI OTHOCUTEIIBHO IIJTIOCKOCTH. [lapamnnenbHoe
IIpoeKTHpoBaHue. [110Iags OpTOroHAIbHOM TPOEKIINH.

7. Yron Mexny npsMoM U IJI0CKOCTEIO

OnpeneﬂeHI/Ie yTrila Mexnoy HpHMOﬁ U TIJIOCKOCTHIO. 3aladd Ha BHIYHUCIIEHHE
Mexny HpHMOﬁ U IIJIOCKOCTERIO.

8. [IByrpaHHBIN yTOJ 2
OmnpeneneHne OBYrpaHHOro yria. JIMHEHHBIN YOI ABYIPaHHOTO yTiia.

9. Metop®! pemreHus 3amad 0o TeMe [IByrpaHHBIN YO 2
CamocTosiTeIbHast padoTa 00y4arOmIuXCsa 1
[To Teme «ITpsiMble ¥ TJIOCKOCTH B IPOCTPAHCTBE»

Tema 10 MHoOrorpaHHuKH 11
1. [Ipusma. I[Tapannenenunep 2
[Tpu3ma. OCHOBHBEIE 3JIeMEHTH NPU3MEL. [IpsgMas U HAKJIOHHas Ipu3Ma.
[lpaBunbHasi mpu3Ma. [lapannenenunen. Ky6 Cummerpuu B Kybe, B
mapajjeenunene, B Ipu3Me. IInomanb IOBEPXHOCTU NPU3MEL. TeopeMa o
OuaroHasy MpsMOYTOJIbHOTO Ilapaliefienuiena.

2. [lupamupa 2
[Mupamupa. [TpaBunbHad nupamMuaa. YceueHHas nupamMuna. Terpasap. OCHOBHEIE
37IEMEHTH TUPAMUIEL.

3. Ceuenus Ky6a, IPU3MEl ¥ THPAMHU/IEI 2
Mertop cnefa. [TocTpoeHue ceueHN MEHOTOTPDAaHHUKOB.

4. Pa3nuyHble BUABH MHOTOIPDAaHHUKOB 2
[IpencTaBieHue O MPAaBUIBHEIX MHOTOTPAHHUKAX (TeTpasmpe, Ky0e, OKTasape,
OofeKasipe 1 UKOCas3Mpe).

B TOM 4HCIe, IPAaKTHYECKHUX 3aHSTHH U T1a00paTOpHbBIX padoT
IIpakTuuyeckoe 3aHATHe Ne 10. BriumcrneHue maommamed u o06beMOB|2
MHOTOTPaHHUKOB
Brryucnenue muomapey 1 06b€MOB IPU3MEL, ITapajjiefienuiena, TUPaMULIHL.
HuTerpanbHas dpopmya od0beMa.

CamocTrosiTesibHasi padoTa 00y4alOnIuXcs 1
PermeHre 3agay4 Ha BHIYKCIIEHNE IIIOIAIeN ¥ 00BEMOB MHOTOTPAHHUKOB

Tema 11 Tejia ¥ MOBEPXHOCTH BpallleHUs 12
1.JunuHAp ¥ KOHYC 2

Omnpepnenenue nunuHApa. OCHOBHBIE 3JIEMEHTH nuauHApa. PopMyna mns
BEIYUCJIEHUS IJIOMANM IOBEPXHOCTH ILUIHMHOPA, ero obbema. Ompenenenue
kKoHyca. OCHOBHEIe 3JIeMEHTH KOHyCa. YCedeHHHH KoHyc. PopMmyna Ons
BHIYKCJIEHUS ILJIOIAAY IIOBEPXHOCTH KOHYycCa, ero o6bemMa. OCHOBaHUE, BHICOTA,
0oKOBas MOBEPXHOCTE, 00Pa3yroiIas, pa3BepTKa.




2.Ceuenus UINHAPA U KOHyCa

OceBrle cedeHUs IUIMHApPa U KoHyca. CedeHUs mapasjieibHble 0CHOBAHUIO.
BrnucaHHBIY U ONIMCAaHHEIN IUIXHOD, KOHYC.

3. Illap u cdepa. Ux ceuenus 2
[ITap u cdepa, ux ceuenus. KacaTenbHas IIIOCKOCTE K cdepe.
4. TInomags MOBEPXHOCTH ¥ 06HEM ITapa 2

[Tnomanmb MOBEPXHOCTH U 06beM Imrapa. Ilogobue Ten. OTHOUIEHUS TolLamen
TTOBEPXHOCTEH U 06bEMOB IMTOMOOHBIX TEJl.

B ToM umMcCIe, IPAaKTHYECKHX 3aHATHH H JIa00pPaTOPHBIX padoT

[Tpaktuueckoe 3ausatue Ne 11. Beruucnenue mnomanei # 065eMOB TeJl BpalleHus |2
CaMocTosTenbHas1 pabora 00yJalOmuxcst
PemmeHure 3agay4 Ha BHIYKCIIEHNE IJIOIAIeN ¥ 0OBEMOB TEJ BPAIIEHUS

Tema 12 KoopauHaThl H BEKTOPBI 10
1. [lekapToBa cHCTeMa KOOPAWHAT B IPOCTPAaHCTBE 2

[TpamoyronpHas (HekapToBa) CHCTeMa KOOPHUHAT B IpocTpaHcTBe. dopMmyia
PacCcCTOsAHUA MEeXAY OBYMA TOYKaMH.

2. BekTophl. [IeiCTBUSA C BEKTOPaMH, 3alaHHBIMU KOOPAXHATaMHI

Bektopsl. IIpoeknus BekTopa Ha 0cb. KoopouHaThs BeKTOpa. Momynb BEKTOpa.
PaBeHCTBO BekTOpOB. Pa3noxeHue BeKTOpa MO HampaBneHusaM. CrloxeHue
BEKTODPOB. YMHOXKeHHEe BEKTOPa Ha YHUCIIO.

3. YpaBHeHUs chephl, MIOCKOCTH U IPSIMOU

4. CxansipHOe IIPOM3BEeHNE BEKTOPOB

Cxa/sipHOe NPOM3BEHNeHNe BEKTOPOB. MCIonb30BaHKe KOOPOUHAT U BEKTOPOB
[IPY PEIIeHWH MAaTeMATHYECKUX U IPUKIIaJHEX 3a1ay.

5.BeKTOpHBIfI METOM pelIeHud CTEPEOMETPUYECKUX 3adad

BeKTOpHOG YpaBHEHUE HpHMOﬁ U IINIOCKOCTH. KOOpHHHaTHBII:I METOMO BEIYHCIIEHUA
yrila MexXKny IIJIOCKOCTSAMHA

Pa3znen IV. KoMOMHATOPHKA, CTATHCTHKA H TEOPHsI BePOATHOCTEH 16
Tema 13 JeMeHThl KOMOMHATOPUKH M TEOPHH BEPOSITHOCTEH 10
1. OcHOBHEIE TTOHSATHS KOMOUHATOPUKH 2

OcHOBHEIE OHATHS KoMOuHaTtopuku. ®opmyna 6uHoma HrioToHa. CBOMCTBa
OUHOMUHALHEIX K03GhdunrenToB. TpeyronsHuk Ilackas.

2. 3apayvy Ha IOACYEeT Yucya pa3MelleHuH, IepeCTaHOBOK, COYeTaHUU

3agayy Ha MOACYET YUC/Ia Pa3MeIleHui, IepeCTaHOBOK, CoueTaHul. Pemmenue
3aa4 Ha mepebop BapHaHTOB.

3 BepOHTHOCTB COOBITHS, CTTOXKEHUE U YMHOX€eHUue BepOHTHOCTeﬁ

Anrebpa cobuiTui. Knaccuueckoe ompemeneHne BepOSITHOCTUA. ClIoXKeHUe H
YMHOXKEHHE BeposiTHOCTeH. DopMyJia IOIHOM BEePOSITHOCTH.

4. BrryrciieHue BEPOSITHOCTEH

Pemenue 3agay Ha npuMeHeHnue hopmyn baieca u Beprymnnu.

CaMocTosiTe/TbHasi padoTa 00yJaIOIIHXCSI

DeMeHTH KOMOMHATOPUKY ¥ TEOPUU BEPOSATHOCTEH

TeMma 14

JJIeMeHThI MaTeMaTHYEeCKOH CTaTHCTHKH

1. [ToHsATHE 0 3aJavYaXx MaTEMATUYECKON CTATUCTUKYU. [IpeficTaBIeHNE NaHHBIX

[TorsATHE O 3alayax MaTeMaTH4eCKOM CTAaTUCTUKU. JJIEMEHTH MaTeMaTU4eCKOou
CTAaTUCTHUKHU HpeJICTaBJ'IeHI/Ie OJaHHBIX (TaﬁJ’II/IHBI, ouarpaMMEI, l"pa(i)I/IKI/I),
refepajibHad COBOKYIIHOCTB, BbIGOpKa. CocTaBneHnue WHTEPBAJIBHOT O
BapHallMOHHOI'O0 pdAda.

N

2. Yucnosele XaPaKTEPUCTUKU BaPUAITMOHHOI'O pPAOa

YucioBhle XapaKTePUCTUKY BapUalMOHHOTO Psifa (YacToTa, 4acTOCTh, CpenHee
apudmMeTHUecKoe, MeraHa, UCIePCHs ¥ CPeHeKBaApaTHUeCKoe OTKIIOHEHHUE)

3. [IpuknapHble 3afa4du

HHauBHAyaIbHOE TPOEKTHPOBaHHE

Pazgen V

IIpoMexyTo4yHasi aTTecTalusi




®yHKUMY ¥ TpaduKu 4
KopHu, crenenu u norapu¢Mel. OCHOBEL TPUTOHOMETPUU 4
[TepBooGpa3Has u UHTErpas 2
MHuororpaHHUKH. Teja ¥ TOBEPXHOCTH BpallleHUS 2
JK3aMeH 6
Hroro: 174
Bcero: 266

3 MarepHuaIbHO-TeXHHYECKOe H YUeOHO-MeToHUIeCcKoe obecreueHne TUCIUIUTHHBI (MO Is1)

3.1 CnenuanbHbIe IOMENIEHUS IJIS1 peaji3allii MPOTrPpaMMbI

YueOHbIN KaOWHET, YOOBIETBOPSIOUINH TPEOOBAHUSIM CAaHUTAPHO-9MUAEMHUOIOTHYECKHX TTPABUIT U
HOopMaTuBOB (CaulluH 2.4.2 Ne 178-02) u OCHAIIEHHEIN TUIIOBEIM 000DYLOBaHUEM.

1651547142
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B cocTtaB yue6HO-METOTUYECKOTO ¥ MaTepHaIbHO-TEXHUYECKOT0 o0ecreuyeHnst KaOMHeTa BXOIST:
— OOCKa;

— TI0CafOYHbIe MeCTa M0 KOJTMYECTBY 00yJaroIIuXCs;

— paboyee MeCTO IPeIogaBaTeIs;

— MHOTO(YHKIHOHAIBHEIN KOMILJIEKC IIperofaBaTes;

— HarJIsigHBIE IOCOOHS;

— nHGOPMal¥OHHO-KOMMYHUKaTUBHEIE CPENCTBA.

3.2 UadpopManuoHHOE 00ecIeYeHHE peaIH3alHi MPOTrPaMMbI

3.2.1 OcHOBHas nUTEpaTypa

1. Amumos, III. A. MaTeMaTuKa: anre6pa u Havaja MaTeMaTHYECKOT0 aHaNMu3a, reoMeTpusi. Anrebdpa u
Hayvajla MaTeMaTudeckoro aHanmu3a 10-11 knaccel (6a30BHIH U yray6aeHHbH ypoBHHU) : YueOuuk([] / III. A.
Amumos, FO. M. TkaueBa M. B. ®epoposa H. E. laGyaus M. U. Konsrus. - Mocksa : HUL] UHOPA-M, 2023. -
464 c. - ISBN 978-5-09-107210-5. - URL: https://znanium.com/catalog/document?id=432591 (maTa
obpamenusi: 21.02.2024). - TekCT : 37EeKTPOHHBIH.

2. ArtanacgH, JI. C. MaTtemaTuka: anrebpa ¥ Havalla MaTeMaTH4YECKOTO aHANM3a, TeOMETpPHS.
T'eomeTtpusi. 10-11 kmaccer (6a30BEIM 1 yriny6neHHBN ypoBHY) : YueOuuk[] / JI. C. AtanacsH, B. ®. Kagomies
C. b. Tlosusk 3. I'. Kucenesa JI. C. Byty3o0s. - 11-e u3g., crep. - Mocksa : HULI UH®PA-M, 2023. - 288 c. -
ISBN 978-5-09-103606-0. - URL: https://znanium.com/catalog/document?id=432693 (maTa oOpalleHus:

21.02.2024). - TeKCT : 37IEKTPOHHBIM.

3.2.2 [lono/jTHUTE/IbHAS JIUTEpaTypa

1. Boromornos, H. B. Maremaruka: yue6uuk nng CIIO / Boromonos H. B., Camoiinenko II. U.. - 5-e
u3n., nep. u gom. - MockBa : FOpawur, 2023. - 401 c. - ISBN 978-5-534-07878-7. - URL:
https://urait.ru/book/matematika-511565 (gata obpamenus: 21.02.2024). - TEKCT : 97IeKTPOHHBIH.

2. Boromonos, H. B. Anre6pa u Hadaja aHanu3a.: yuebHoe nmocobue mnst CIIO / Boromomnos H. B.. -
Mockga : FOpaiit, 2020. - 240 c. - ISBN 978-5-534-09525-8. - URL: https://urait.ru/book/algebra-i-nachala-
analiza-449037 (maTta obpamenus: 21.02.2024). - TEKCT : 9TeKTPOHHBIH,

3. Boromornog, H. B. 'eomeTpusi.: yuebHoe mocobue mns CITO / Boromonos H. B.. - Mocksa : FOpatir,
2020. - 108 c. - ISBN 978-5-534-09528-9. - URL: https://urait.ru/book/geometriya-449038 (narta obparmeHusi:
21.02.2024). - TeKCT : 37IeKTPOHHBIMU.

4. 9uarckas, H. FO. Teopust BeposTHOCTeH.: yue6HOe mocobue ans CITO / naTckas H. 10.. - Mocksa :
HOpatit, 2020. - 203 c. - ISBN 978-5-9916-9315-8. - URL: https://urait.ru/book/teoriva-veroyatnostey-451178
(maTa oOparrenus: 21.02.2024). - TeKCT : 37IeKTPOHHBIH.

5. ManyruH, B. A. Teopusi BeposITHOCTEH.: yuebHOe mocodue mns CIIO / Manyrus B. A.. - MockBa :
HOpaiit, 2020. - 266 c. - ISBN 978-5-534-08519-8. - URL: https://urait.ru/book/teoriva-veroyatnostey-454599
(mata obpamienus: 21.02.2024). - TEKCT : 9TeKTPOHHBIH,



https://znanium.com/catalog/document?id=432591
https://znanium.com/catalog/document?id=432693
https://urait.ru/book/matematika-511565
https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/geometriya-449038
https://urait.ru/book/teoriya-veroyatnostey-451178
https://urait.ru/book/teoriya-veroyatnostey-454599

3.2.3 MeToguuecKkas JuTepaTrypa

1. MaTemaTHKa : METOOUYECKYE YKA3aHUSA K TPAaKTUYECKUM 3aHATUSIM U CAMOCTOSITENIbHOM paboTe Ais
ctymeHToB 1 Kypca Bcex cnenuanbHocTed CITO ounol dopmbl o6yueHusi / Kysbacckuit rocymapCTBEHHBIN
TexHU4YeCcKudl yHuBepcureT uM. T. ®. 'opbaueBa ; Kadengpa Teopuu m MeTOOUKH IpodecCHOHaIbHOTO
obpa3oBaHus, coctaBuTendb: E. B. KabaueBckas. - Kemeposo : Ky3I'TV, 2023. - 1 ¢aiin (649 K6). - URL:

http://library kuzstu.ru/meto.php?n=10687 (maTa obpamenus: 21.02.2024). - TeKCT : 37I€KTPOHHHIH.

3.2.4 inTepHET pecypcChl

1. dxoBnes I'.H. Anre6pa u Hauana aHanusa (MaTeMaTuka A TEXHUKYMOB) [OnekTpoHHHM yueOuuk] /[.H
sIkoBneB. - Pexxum poctyma: http://lib.mexmat.ru/books/78472/.

2. Anrebpa u Havana aHanu3a. 10-11 xmacc. 3amaynuk. MopakoBud A.T'. u gp. - Pexum poctyma:
http://proresheno.ru/uchebniki/algebra/11klass/714-algebra-i-nachala-analiza-10-11-klass-zadachnik-mordkovi
ch-a-g-i-dr/visit

3. Anrebpa u MaTematudeckuy aHanmu3. 10 kmacc. (yrny6nenHoe usydenue) Bunenkun H. 4., VBames-
MycaToB 0.C., MIBapubypn c.n. - Pexuwm gocTyma:
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. Ceppix, M. 0. MaTemaTuKa : yue6HUK 1 mpaktukyMm gnst CITO / U. 1O. Cepeix, 0. B. ['pe0eHIIMKOB,
A. 1O. llleBeneB. — M. : U3maTenbcTBO FOpaiit, 2018. — 443 c. — (Cepus : IIpodeccronanbHoe o6pa3oBaHue).
— ISBN 978-5-9916-5914-7. — Pexum gocTymna:
www.biblio-online.ru/book/CAB1548F-63AC-4C3F-8E82-C9B841E8F0AL.

4. Opra"Hu3anusi CaMOCTOSITeTbHOH PadoThl 00y4aIOIIHXCSA

CamocrosiTenpbHas pabora 06y4amuxcs OCYLUIECTBIIETCS B 06beMe, YCTAaHOBIEHHOM B pasfjese 2
HAaCTOALIel NPOrpaMMbl JUCHUILIUHEL (MOLYJIS).

Ons camocTosiTeNbHOW pPabOTH 00y4alIIUXCd HOPEedyCMOTPEHEl CIeluajbHEe IOMEIIeHUd,
OCHAlleHHbIE KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTLI0O NOOKJIIOYEHUS K HHGOPMAIUOHHO-
TeIeKOMMYHUKAIIMOHHON ceTu "MHTepHET" ¢ obecleyeHneM OOCTyIa B 31EKTPOHHYI0 MHGOPMAIMOHHO-
obpa3oBaTenbHy0 cpeny KyaI'TY.

5. ®OH[ ONEHOYHBIX CPEICTB [IJis NPOBEIEeHHsSI TEKYIIero KOHTPO/s, MPOMeXKYTOYHOH
aTTeCTAlMH 00YYIAIOIINXCSI 10 TUCIUIUTHHE

5.1 ITacmopT (poHIA OLIEHOUYHBIX CPEACTB

pasnenos I (rembD) pasena

[Kon 3 yMenus, i ombiT, wn i [@opma Tekymero korTpost 3anui, ymemui, upakTHieckorol



http://library.kuzstu.ru/meto.php?n=10687

T [Anrespa [Aucrossie roxecTsa [OK 01, [MisocTaste pesyabTars: [Verneii win nHChMenHAI onpoc.

(Ocsoss: TpurosomeTpi 0K 02, - rororocts IMposepoussie pasoTs.
@y w rpagu 0K 03, I IMparirsecie pators.
[Koprn, crener  norapigus 0K 04, |- Ramise MoTBAI K 06 HeRHi0 H THHOCTHOMY PASBHTHO; (CamocrosTems e pacoTs:
0K 07, , eneKanpeTetios PAOSUTHS SAYI)GRNSR NGSKEN THSHOCTH o GCHOBD RYXOBNO-MPSSCTIORKX GHAOCT Hapoton Poccicso
10K 09! [venepersan, ATy pHEX TpAZMLMI, g cranosox,|

¥
B KYTATYPAL, CROGOGHGOPA CTaBATS o X THOMTS taHoRRS

MsTanpanemue pesymTast

nonsTas yaensie neiicTous (perynsTpise, nosanaTensise,

ousyearinente)

- CIocobocrs it wenorisonats» oasaTeAG L cotAOR e

- roromsocrs k raeGoit yueSuoro q

rsacTHi B ocTpoeA i it pacKTOpHH

" GbnateHe HaBMKaMH YOO HCCTOTOMTELOROH, BpoeKTioR n oo neRTemoeTn

- rorosocts yaebuok yueGkoro q
et i i TpaexTopun;

peaymTam
| y¥eRIe powiaTh ypapHeriis, HepaBeRCTEa if CHOTEMS ¢ IOMOIIIO Pa3THSHIX MPHENOB, DENIaTh YPApHeNis, HepaReHCTSa i CHCTOMS c|
propovernon;

B e —
- yerne nenonsa0sar caoicraa i rpa it (YKL 113 PeICHI YpaRHHI, HEDABEHCTS H 3012 € TAPAMETDAMH;
- ywerite mposomirTs ; ma06paRas a TIOCKOGTH MHOACTSa PewieHt YPRBHOHI, HEpBeHCTS i 1
crow, o acTroTa oo gy,

HCATS IDOUSBOMKIE CYMML, IDOUSRCACHIS, YACTHOTO N KONROSWLUN YKL, HAXORHTS YpARHeHHE KacaTensHO K|

2 [Hawana matemarweckoro anamusa [Mipenens: [OK 01, rvawy @y . [Vornuait i mucevenmii onpoc.
Mponsson oK 02, e nponsmonrs eficrais o HCTAN, IDHBOTHTE TpHMEDH o adors
nepmﬁpm“ # neerpan 0K 03 |- yMeHite HaXORHT BOPOSTHOCTH COGHTHI C HCTIONs30BaHIEM FPAQIHECKIX MOTOROB, oA, 11z pomom a7 GOpMYITH CTOROHIA|[Tpay riiecke padoTEL

lok oz 0 ywOReHIA BEPOATHOCTeI, GOpMYRY MOTHON BepORTHOCTH, dopMYRY BepaYAH, axTit 1 dopuyn,
10K 07 lneposTHoCTH peanusix coGbiTil;
- ymekue npuensTs choiicTsa ox duryp, H3yuaeMuIX Quryp, BBHTaTH
Iramoreass o uryp, omposeprars x;
Menme. HDDBDEWI}: KNACCHOUKAIMIO QHIYD N0 PA3MIrHEM NPH3KAKAM, BHNONHATE HEOGXONHMbIe JONOTHHTENHEe MOCTPORHHS, HAXOMHTS|

loTHomette o6beson nooGx Guryp;
- arone onepuponars rousrin

- ompenerese, aciowa, Teopema, CTOTCTBHE, CBORCTED, TPH3HA, HOKASATENSCTSO, PABHOCKTSHSE (GOpMYTHDOBKE;
- ioeGTBD, MOmMHOECTRO, OnepaH WX MHOKECTBAM;

Gnow Hisoron
RATYDARo® SHGRD, TR0 SHERO, OCTETOR B0 MORVIIG, PALHORATLE0S HACHD, NDBOIMGHATAS08 ICTO, MHOXECTSA BOTYPAISHLE, LEMLK,
lpausonansx, sefcTaurensusx wicen:
- cremess ¢ nem mokasatenew, KopeHy HATYPATHHON CTEMEHH, CTETIEHS C crenens ¢
{semeCTaeETY) KT, TOTOpHEN SHCTS, HYC, KOEHRYC T TOTGHC TOTSROTON ST
ypas CHCTeMa YpaBHCHIit H HOABCHCTS, PABHOCHTHHOCTS ypaBH eI

epasencrs w cacren, crenessie, 3
|ypassesus, Hepasescraa u cHCTeMH;

- Fpad Y, O6paTian YKL, KONTOSLIA (YKL, TNGian DY, KESIDATIAAS YKL, e YUK ¢ e

@y, opaTHH 3 Gy

- sernocTs gy Gy @ X DYHNRIH, SKCTDONYY, YRKLN, HEHGOMALISS K
iestiod HaveHta GYRKIL 5 PpOENYTEE;
pdy ‘mporpeccis, p mporpeccis, Geckomeuo yOHBabIas reoMeTputeckas|

3 [Feomerpus ipANHe H TIOCKOCTH B NpOCTpaRCTSe [oK 01,
Mmm amEn 0K 02,
[Tena 1 nosepxiocty spaueris K 03,
[KoopaiaTsl it BeKTOpEL 0K 04,

- nenpepbmwcn by, acnmmnm rpaduxa diynxuw, nepnaw W BTOpas ymxm, it 0 i CTHELH HITH MHCEMERHEL 0TpOC.
BOOH, niepBOOpaSH, OmpegecHHA HATer n
o npoau iochocrs, BROCHDARCIRG, arbeaO mcm Jron, RayTpaNRA yTOR, TeXTpARRH yro, nepecexaecs
e, itk locKOoroh, YO WO M, yos|CPMOCTORTETHHEE DaBOTst
sy oo n o ron ey Terocs
e |, PABHITBHEI (, MPH3Ma, THpaMH/a, PHrypa i MOBEPXHOCTS BPAMICHHS, WHTHHAD,|
00yt T, e, PASREDTER NOBEDTHOGTH, e EHRA KORYGN H HTRARSS, RADANRELHN 06 T OCHOBARKIG, GEXEILAE Hapa, RROCHDCTS,
xacammam ceph, LMD, KoHyCa;
|- nomazs durypsi, 0GseM GRryDH, BeIHIHHA YIUTa, PACCTOSH OT TOYKH 10 TUIOCKOCTH, PACCTORHHE MEAAY MPAMBIMH, PACCTOARHE MEAKTy|
nnnckocmnu nnomank cheps, NAomans NOBEPXHOCTH nupammnu, TPHIME, KOHYCA, UHAHHAPA, 06beM Kyba, MpAMOYronsHOTO|
aparoneTo, T, TP, TP KOS, Do
Korie, TAPARTETH TOpHOC, CHMETIA Ha HTOCKoTA § g0, Guryp
emoyTonies Chcrena KoopRRE", BeRToD, KooDAHAaTEL ok KOODTARATE AEKIODG, CYMG. SeKToPGS, HEOHSORCAHE k1008 He
|4mC70, pa3noeRHe BeKTOpa 10 Gazicy, CKATAPHO. NPOH3BeeHie, BEKTOPHOR TPOM3BE/ICHHE, YTON MEKAY BeKTOpaMI;
-y B, DTG DPORTIOCTE, MOTONGTICKon ORURGNG, CTEDENS  CARIADTIO0 ORGSO

st axomeTs acsunront radues ycaa;
- Spesce SpUpNETHNECKoE, MExaRa, HANCOTSLICE 1 HALNEHSILEE SHAUEHIA, DRSNS, CHEPCLA, CTABISPTHOS OTKIOREHNC 413
lomicais smonoBix
- yuoime wccrezons CraTHCTHSCCKHe RATHe, B TON SHCTC weronos it cpencTs;
e s pemers sanas;
- yatese MozeHpOBATS peanHe CHTyaLI Ha 435K MATEMATHAL;
|- YMeEHe COCTaBMATS BHpAKeHHS, YDABHEHIA, HEPABEHCTBA  HX CHCTEME! 10 YCTIOBHIO 34I1AYH, HCCTEOBATS MOCTPOGHHELE MOTEH c|
annapara anreGpi, nonysemi pesysTar;
o crpours ogen  Towousi ren ONTIIE 1§ BTSN, PMATS CBA3ANILIC © HITMH MPAKTHYeCKHe|
ynsrar;
s bt AoAARHSE Sasah poRCRENS ananusa,  ToM wHCTE "
Ixapaxtepa
| I HCTOTL 0BT TE0DOTIKD YHOSSCTRGHA AIapAT 413 GBI POATLIL TPOLCCEOR B I D et 53, B 0w
|icne w3 Rpyrinx yueSisx npeae
m " reommORL . arote MpieTs KoMSIAATOBHE STS K PoCEyREHAS 1K PAIEES 3278
—— seporocteit K 02, - yMerHe uCmONs308aTE NPHIHAKK feMMMOCTH, KaMeskul OO eTHTENS 1 HANMeHbIee ofilee KpaTHO, anropaTM EBKTHIA IpH|
O everTH: MaTeMaTHECKO CTaTHCTHI ok 05, [pemesin 3amas; SHAKOMCTBO C PA3THSHEIMH TIO3HIHORKEINH CHCTEMAMH CYHCTEHIS;
oK 04, - ywerte mpiveRATS paBiteH, HeDABEHCTS, WX CHCTEN! JUIR DELIGHH MaTeMTHHCCKIX 3a7a% 1 J37a' 13 pasTHAIKX oGmacTeit nayxr|
oK 07 W DeanHOT wsHH; ywenHe HCTIOMS08ATS TpaHKH GYKINNH /TS H3YSEHI TOLECCOB 1 SABHCHMOCTE NP POIIeHHH 3%a 3 APYTi|
[y4eGHeIX mpemMeToB 13 peansoi Kusv;
- yveRHe BHpaaTs GOpMYTaNy IABHCHMOCTH MEXAY BeTHIHHaMH;
- yMerie HCTOM30BATS TDOMSBOTHYIO UTA HCCTENOBANHS QYRR JUTR HaXOAKIEHIA HAITYSIEro POwIeHIs B TPHITATAISX, B ToM rcrie
CONBND SKOOMIBCKX i GRIMSCKI SMIRSE. 1A ONPEASIENIL CKOJOGTI  YOKOPONLA; WRXORNTS WAOLIBRH it O6sesd dHryD G
wo ypaskesiis;

“THEH AT THCEMERAE OTIOC.
Fposepose pators
(CanocTosTensse padors:.

npusoziT

- HaKoMCTRO C MOMATIEMI: 32K0H GOTBLI WHCe, METORS BHIGOPOHKX HCCTEA0N:
- yMeRHe mpHBOTTS MpHMEpH MPORBTeHHS 33KOHA GOMSIIHX SHCEN B IPHPOIAA i T —
|- ywersie cromssosaTs mpi permer 337 H3yseHITe GAKTH H TEOpEM: MAANAMETPHI
- paswep o6beKToR ape;

cesenne . H30Bpaxars  DHTYPH H NOBEPXHOCTH BDAILIEHHS, HX CESEHIS, B TOM WHCTE C

Inosoutsio anexrposix cpexcr
e pacntoRasars pasmie 1 TOROGHHE GHIYDH, B TOM SHCTe B IDHDORE, HCKYCOTRE, SDSHTCKTYD
OTHOWIOFIR, HAXORHTS TCOMETPHECCKHE BETHSMIT (THIG, IO, MIOMATs, 0GLeN) TpH DENICHNH 3a1as K3 APYTHX|

; yMerie nenonb30BaTH|

5 [opTopenme [@yssa v rpagwn [OK 0, e o s PR s VCTHEH W7 THCoMORHET OTpOC.
[Kopsn, crenenn 1 nnrupmbmu 0K 02, " " o
AR oK 03 - et uogenupoaT. pearaie CHTYALI K8 S3Ke METEMSTIN COCTANIAT, BADAXCH, JDARAEALS, HEDAAEICTSS I A CUCTeNS 1
Mpousaoi s loK 01, |vcnomo sazaun, Hecnen. Mozems ¢ annapara anreGpH, TIONY4eRHHI pe3yIbTaT;
Nopasodpaonas w wirerpan oK o D T O
[Y¥eriHe COCTABTATS BEORTHOCTIYIO MORETs M HHTEPTPETHORATS, MONY eI PE3YTHTAT;

IMiororpasnks. Tera i M0BEXHOCTH BpaIeHHs
[Koopsas: 1 pextops

: onne posas mpuKege 3030 cescraaNn aHa3a, B TOM HHC
Ak

64paTh HOTKOLALIR METoZ 214 PELICHIR SSASW; HONANAIAE SHAUHMOCT METENATHXI & U3y EHA TPUPOTALX 1
cﬁmecnenkux nporecco

o pacnosnasary S R ——
oceicaoh » uposok uaTewaasscron Hayi
- ymerme obparsoe 1
maremariseckoi may
[ocme mpomomers ocaseossas paoympesa g omens e, OReEEaAT BTSSRy WpRBLIRSOYTS P PRRAE
el HETOTS308T TP YKL A7 KR TROLECGOR K SEENCHMOCTON DN PRI S8 5 ARYTA et npagssron
3 peansoi % aBHCHMOCTH
e rpaaccan necaesonar comecrne amogena ¢ oo AT DM paCCeHEAIS # THEHO Perpeccii;
- yuerute onerpath pasweps oGexTon 5 ox bpe;
| onne rpor cosonte nororpaa. ‘H30BPaaTh MHOTOTPAHHIK, PHTYPH i TOBEPXHOCTH BPAILGHI, HX COHOHIS, B TOM HHOTE ¢
Inowous10 onexTpoHEx
e MCASTADORaTS PAATARE CHTYSLIN K 43K MATCMATICH, COCTARRATS BSPAXCHA, YDASEHAS, HEDABSHCTSE M MK CHETEN T
venoao satau, uccresonars Monems ¢ annapara anreGp, nOnyseRRH peayTbTaT;

crpon MoRems ¢ movomo MORATIIE # BT, PEMATh CBA3ARNHE © HIMH TPAKTHYECKHe|

IpUBOUTS TPUMEDH! U KOHTPIpUMEDS, HCOT:308ATS MeTOJ|

nonyseHHH pesynbTaT;
| acone MpAMEHRT: YPanekia, HoPABGHOPRa, X CHCTeM 1A PéIREHH MATEMATNGCKHX SALEN I SAFAY 49 PAMTHUELD onacredl vayes
I peanssoit usm;
- yMertte HCTIOMK30BATS MPOW3BOTAYIO AT HCCT@TORANAA GYNKIL, TUTA HAXOAKTENHS HAWTYSIIETo PEUieHys 5 MPHKTATIHX, B TOM HCrel
[CoraTbHO-KOROMISECKIX 3aa%aX;
|- SHAKOMCTB C NOHSITHANIM: 3aKOH GONBLLIAX WHCEN, METORB BHOOPOUHAIX HCCIENOBAHII; YMEHHe PHBOTHTS TPHMEDH MPOSBTERH 3aKoHa|
(6O wicen b npHPOTHEIX  OBMECTBRHEHX ABNRHAY;
- ywerie HCmoTs30BaTS MpH pemeRH 3270t H3IERRHe GAKTH H TEODENH MMAHAMETDHN; yMeHHE OUEHHBATS Pa3MEpH 0GLexTos b
loxpysasomen wipe;
et MOReTApORRTS P CHTYRLUN K8 A3HKS METEMSTHKI COCTRBIATS EMDRXCHL, JDSBASHLS, HSDASEICTSD i A CHCTENS 10
yonomo saaa, uccrezosats Hozenn ¢ napata anretps, nonyuemHKH pesynbTar]
CTPONTS MaTeMATICHE MOLOI C TOMOLL FEOMETPINECKI HOUATA 1 ST, PLaTh CRSAUHG MM IPRKTHNECKC 383
lcocTanmaTs. »oze Pe3ymLTaT; pemarh MPHKTATHHE 3amadA CPeACTEAMH|
ananmsa, 5 10  dmasecxoro sapexape;
. eaE STapaTs HORIOREZIAR HOTOR KX PIROHTES 4031 TOHAMOLE SHASRMOETE NATOMEIH! B XSYIHAE TTNDOTE RPOGSCCOR 3
neul ywerie SPMBGFTS MPIMAPAl MATENATIeCKiS OPEPAITIA BOGCHBCKOH 5 MPOBOR AATEMATHSCKDN HEVIK

5.2 TunoBbIe KOHTPOJIbHBIE 3aJaHUS WM HHbIE MaTepHasIbl

5.2.1 OneHoYHbI€E CpeCTBa IIPU TeKylIeM KOHTpoJIe

s TeKyuiero KOHTPOJIS 0 TeMaM AUCHUIIIMHE UCIIOIh3YETCS OIPOC B YCTHON MIIM TUCHhMEHHOU
(dbopMax, MpoBepKa MPaKTHUYECKUX ¥ MPOBEPOYHEIX PAbOT, IIPOBEPKa CaMOCTOSITENIbHONE Pab0Th 00yJIaIOIIHXC .
IIpuMepHasi TeMaTHKA KOHTPOJIbHBIX BOIIPOCOB [IJIsI YCTHOT0 MJIH MHCHbMEHHOI'0 OIpPoca



. Onpenenenue ¢pyukuu. CnocoOs 3aganus GyHKIuA. OCHOBHEIE CBONCTBA (DYHKITHH.
. Onpepnenenne apupMeTHIECKOTO KOPHS. 3allUIINTe CBOMCTBA KOPHEH.
. Onpepnenenue oKa3aTenbHOU GyHKINY, ee Tpaduk. CBONCTBA IIOKa3aTeIbHON HYHKIUY.
. Onpernenenue norapudma. 3anumuTe CBOUCTBA Jiorapudma.
. Onpepenenue norapudmudeckoi ¢pyukuu. M3o6pa3ute ee rpadpudecku. CBoiCTBa NOrapupMUIecKon
dyHKIUY.
6. OmpegnerneHue TPUTOHOMETPUYECKUX QYHKUIKN OCTPOTo yriia. OCHOBHBIE TPUTOHOMETPUYECKHE
TOXKIECTBA.
7. ®opMynsl guddepeHIITPOBaHNS 3JIeMEeHTapHEX (GYHKINM, TpaBuiia guddepeHInpPOBaHNA.
8. OmpegneneHue ToO4eK 9KCTpeMyMa GYHKIMY, KPUTUYECKUX TO4YeK IIepBoro pofa. [Ipy BHIIOTHEHUU KaKOTro
YCIIOBUS KPUTUYECKAs TOUKa IEePBOro poxa OymeT TOYKOM SKCTpeMyMa?
9. Pa3nuune NOHATUN «MaKCUMyM» U «Haubombllee 3HaueHne QyHKIUN»? MUHUMYM U HavMeHbIIee
3HauyeHue QyHKINU?
10. ®opmyna HeioToHa-JleitOHuIa. [€OMETPHUECKUH CMBICTT OITPeie/IeHHOT0 HHTeTpara.
11. Onpepnenenue mpu3Msl. PopMyIia o HaX0XKOEHUS oM OOKOBOM MMOBEPXHOCTH ITPSIMOM ITPU3MHI.
®opMmyra [ HAX0XKAEHUS 06beMa IPU3MEL.
12. Oupepenenue nupamunsl. opmysa O BEYUCIEHUS IOJTHON IOBEPXHOCTH Iupamupsl. ®opmyna ois
BBIYUCJIEHUS 00bEMA TUPAMULEL.
13. Ompepenenue MPSIMOTO KPYTOBOTO IMIMHIAPA. DIIeMeHTH unuHapa. ®opmyna mnomanyu 60KOBOM U
IIOJTHOY TIOBEPXHOCTEN UUNIMHAPA, GopMysia Ajis BEIYUCIeHUs o6beMa MUINHAPA.
14. Omnpepenenue MPSIMOTO KPYTOBOTO KOHYca. J7eMeHTH KoHyca. dopmyrna niomany 00KOBOM U TONHON
IIOBEPXHOCTEN KOHyca, GopMyIia [ysl BEUUCIEHUsT 00beMa KOHyca.
15. Omnpepenenue mapa, chepsl. OTarune u ob6iIee 3TUX OBYX Tenl. PopMyria s BEIYUCIEHUS MIIOIIaAN
TTOBEPXHOCTH Chepsl, 00beMa Iapa.
16. Knaccudukauus COOBITHH, KITaCCUYECKOE ONPENe/IeHre BEPOSITHOCTH. Te0peMbl CJI0KEHUS U YMHOKEHUS
BeposiTHOCTeX. dopMyria IOJIHOU BEPOATHOCTH.

O W N -

O6yyarouieMycs IPeAIaraeTCs OTBETUTD Ha JIBa BOIIPOCA 10 U3YYEHHOU TEME.

Kputepuu ouenuBanus:

- 90-100 6anmoB - Ipu MPaBUJIBHOM ¥ ITOJTHOM OTBETE Ha [Ba BOMPOCA;

- 80-89 GamnnoB - mpu MPaBUIILHOM U MOJTHOM OTBETE Ha OJUH M3 BOIMPOCOB ¥ HEIIOJTHOM OTBETE Ha
BTOPOH;

- 60-79 6annoB - IpH MPABUIBHOM OTBETE Ha OOWH M3 BOIPOCOB MIIM YaCTHYHOM OTBeTe Ha oba
BOIIPOCA;

- 0-59 6anyioB - IPM YACTUYHOM OTBETE TOJILKO Ha OJUH U3 BOIPOCOB, IPH OTCYTCTBUU IIPABUIIBHEIX
OTBETOB Ha BOIIPOCEL.

[Tkana oneHUBaHUA
KonmuectBo 6anios 0-59 60-79 80-89 90-100
[ITxarna oneHUBaHUSA 2 3 4 5

IIpoBepouHasi padbora

[Tpu mpoBeOeHuy TEKYIIero KOHTPOIS 00y4Jaronuecs BEIIONHSIOT 3alaHus [0 TeMaM OUCIUIITAHEL.

[TpumepH! 3afay A7 IIPOBEPOYHOM pabOTH:

3amanue 1. IToctpouth rpaduky GyHKIMI B OMHOM CUCTEME KOOPAUHAT U BHIYMCIIUTD MJIOMAnh GUTYPhI
OTpaHUYEHHOU 3TUMU I'paduKaMiu.

3aganue 2. PemuTh CUCTEMBI HEPABEHCTB, COfepKalllle THHEWHOEe U KBagpaTHOE HEPaBEHCTRA.

3apaHue 3. PemuTs uppanroHanbHOE YPDaBHEHUE.

3apmanue 4. OnpenenuTs METOL PEIleHNs U PELIUTh TI0Ka3aTe/lbHble YPaBHEHNU .

3amanue 5. OnpenenuTh METOJ PEIIeHUs U PELIUTD IT0Ka3aTeIbHble HEPABEHCTRA.

3apmanve 6. HaliTu 3HaueHNs TorapudMUUeCcKuX BEIPaKeHMH.

3amanue 7. OmpenenuTh METOL PELIEHUS ¥ PEIIUTh TorapupMudYecKre HepaBeHCTRa.

3amanue 8. HaliTu 3HauyeHUs QYHKUUN TPUTOHOMETPUUECKUX QYHKLIUH.

3apmanue 9. OnpenenuTbh METON U PEIIUTh TPUTOHOMETPUUECKHE YPaBHEHHUS.

3aganue 10. MiccnegoBaTh GYHKIIMI0O HAa MOHOTOHHOCTL U TOYKU 3KCTpeMyMa. [TocTpouts rpaduk
GYHKINY 110 pe3yIbTaTaM IPOBENEeHHOr0 UCCIeNOBaHu.

3amanue 11. PemmuTh 3alauyyt Ha BEIYUCIIEHUE TIJIOMANM ¥ 00 beMa MHOTOTPaHHHUKA.

3amanue 12. PemmuTh 3afaunt Ha KOMOUHAIUY T€OMETPUYECKUX Tell.

Ha npoBepounyio paboty BeiHOCHUTCS OT 4 [0 8 3amay.



Kputepuu ouenuBanus:
- 90-100 6anyioB - mpU IOJHOM PEIIEHWH BCeX 3aay WUJIX NMOJy4EeH OOUH OTBET HEBEDHHIN K3-3a

BBIYMCIIUTEILHOM OI.HI/IGKI/I, HO IIPX 3TOM KMEETCs BEPHas II0CJII€A0BATEJIbHOCTL BCEX IIATrOB PEILICHNUI;

- 80-89 6annoB - mpu NMpPaBUIBHOM U MOJTHOM pelleHuu He MeHee 80% 3apmay, BO3MOXKHA OfHA

BREIYHCIIUTE/IbHAS OlIn0Ka, He TOBIUSBINAS Ha MOCIe0BATEIbHOCTh BCEX IIar0B penieHud;

- 60-79 GanoB - MpH MIPaBUIFHOM U IIOJTHOM pelleHuy He MeHee 60% 3amady;
- 0-59 GamnnoB - pu peineHun MeHee 60% 3amady.

KomuuecTBo 6annos 0-59 60-79 80-89 90-100

[IIxana oleHUBaHUS 2 3 4 5

HpaKTH'{eCKHe H CaMOCTOsIiTe/IbHbIE paﬁon:l
HpaKTI/I‘{eCKI/Ie 1 CaMOCTOSTEJIbHBIE pa6OTbI IIpUBEOEHbl B METOOUYECKNX YKA3aHUAX K IIPAKTUYECKUM

3aHATUAM U CaMOCTOSATEJIbHBEIM pa60TaM 110 DUCHUIIIAHE «MaTeMaTHhKa».

5.2.2 OneHoYHbIe CPeICTBA IPH MPOMEXKYTOYHOH aTTeCTalluu

Bo BTOpOM ceMecTpe GhopMOM TPOMEXKYTOYHOM aTTECTAllUU ABJIIETCS S9K3aMeH.
o mpoMexXyTO4HOU aTTecTaluu OONYyCKalOTCA oOydamouluecs, BHIIOJIHUBIINE BCe TpeOOBaHUS

TEKYILIEero KOHTPOJIA.

JK3aMeH
DK3aMeH IIPOXOAUT B [iBa JTama:
IIEPBHIY 3Tall - NUCHMEHHEIN
BTOPOU 3Tall - yCTHHIN.
[lucbMeHHaAs 4YacTh 3K3aMeHa COCTOMT U3 6 3amad o Haubollee 3HAYMMHEIM TeMaM paboueit

pOorpaMMbl. YCIIOBUS 3afjay TEHEPUPYIOTCS B 3JIEKTPOHHOI cucteMe Moodle, obyuaroumecs: 0hOpMIISIIOT
peleHus 3aga4 MUCbMEHHO.

YCTHBIY 3TAll, COCTOUT B 3alllUTE peH.IeHPIfI, IIpenCTaBJIEHHLIX B MMUChbMEHHOW YacCTH, a TaKXe OTBETe

Ha OJUH TEOPEeTHYECKHUH BOIIPOC.
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11.
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13.

14.

[TpumepHas TeMaTrKa BOIIPOCOB, BLIHOCUMEIX Ha 9K3aMeH:

. DnemeHTapHble QYHKUNY, UX I'PadUKU, OCHOBHEIE CBOMCTBA.

. OmnpepeneHue apudpmeTnyeckoro KopHs. CBoicTBa KOpHel. [IpuMepsl IpUMeHEeHUs CBOMCTB KOPHEH.
. Onpepenenue norapudma. Cpoiictsa morapudma. [Ipumepr IpEMeHEeHNS CBOUCTB JIoraprudMoB.

. Onpenenenue TPUTOHOMETPUYECKUX GYHKIUHM 0CTPOro yria. OCHOBHEE TPUTOHOMETPHUECKUE

TOXK[OEeCTBa. HpI/IMepr IIPpUMEHEeHUA TPUTOHOMETPHUYECKUX TOXKIECTB.

. IlpaBuna nubdepeHIVPOBAHNS, IPUMeEPHl UX UCIIOIb30BaAHUS.
. FeomeTpuyeckuit 1 GU3nYEeCKUN CMBICTT TPOHU3BOIHOM, TPUMEPEL.
. Onpenenenue ToYek 3KCTpeMyMa QyHKINY, KpUTHUECKUX TOUYEK IIEPBOTO Pofia. YCIoBHE IPU KOTOPOM

KpUTHYeCKas TOYKa IIePBOr0 POJa SIBISETCS TOUKOM 9KCTpeMyMa.

. locTaTOYHEIM [TPU3HAK BO3PACTaHU U yObIBaHUS GYHKIMK. ANTOPUTM UCCIIej0BaHus QYyHKIUY Ha

HMHTEePBaJIbl MOHOTOHHOCTH ¥ TOYKHU 3KCTPEMyMa.

. OmpepneneHue ompeneneHHoro uHrerpana. ®opmyna HeioToHa-JIenOHuIa. 'eOMeTpUYECKUN CMBICTT

OTIpefieIEeHHOT0 UHTErpasa.
Omnpepenenue npu3Mbl. Popmyna Ay HaX0XKOEeHUS MIIoMaay 60KOBOM ITOBEPXHOCTH IIPSIMOi TPU3MEL.
dopMysa [ HAaX0XKAEeHUS 06beMa ITPU3MHL.

Onpepenenre nupamMunsl. ®opmyna AJis BEIYNCIEHUS TTOJTHON IOBEPXHOCTH TIUpaMupabl. ®opmyna s
BHIYUCJIEHUS 00BbEMa THPAMHULIEL.

OmpepeneHue TPSIMOTO KPYTOBOTO IMJIMHAPA. DJIeMeHTH IuiuHApa. Gopmyra miomaayu 60KOBOH U
IIOJTHOY TIOBEPXHOCTEN UMIMHAPA, GopMysia [y BEIYUCIeHns 00beMa UINHADPA.

OmnpepmeneHre MPSIMOT0 KPYroBOTO KOHYcCA. IJeMeHTH KoHyca. ®opMyia miomany 60KOBOM U OTHOM
TTOBEPXHOCTEH KOHyca, hopMyIia [jis BHYKUCIeHUs 00beMa KOHyca.

Omnpepenenue mapa, chepsl. Paznuuue aTux aByX Ten. OopMyina s BHIUUCIIEHUS MIJIOMIAA TIOBEPXHOCTH
chepsl, 00beMa mapa.

[TpuMepHEIE 3amaHus:



3apmanue 1. PemuTh uppanuoHanbHOe YpaBHEHNUE.

3apanue 2. HaliTu 3HaueHre TPUTOHOMETPUIECKOU (HYHKITUH.

3amanue 3. PemuTh norapudpMudeckoe HepaBeHCTBO.

3apanue 4. MccnenosaTs GYHKUIUIO C TOMOIIBI0 IPOU3BOTHOM.

3amanue 5. BHUUCTUTD TIOManb QUTYPHL.

3apmanue 6. BeraucauTh miomans (06beM) TeOMEeTPHYECKOTO Tea.

Kpurepuu o1ieHNBaHUA:

90-100 6anyoB - mTpPu MIPaBUIBHOM U IIOJTHOM OTBETE Ha BOIIPOC, YBEPEHHOM BJIaIeHUH TEPMUHOJIOTHEH,
TIpaBUJILHOM pelleHuu U 0hOPMIIEHUH BCEeX 3afaHul;

80-89 6ansoB - IpM MIPaBUIBPHOM U IIOJTHOM OTBETE Ha BOIIPOC, IPABUILHOM PEIIeHNN U 0HOPMIEHUN
YeThIpeX 3alaHuy WK MPABUJILHOM PellleHuy U 0pOpMIIEHUN BCEX 3aNaHu;

60-79 6anyioB - Ipy HENIOJIHOM OTBeTe Ha BOIIPOC, IPABUJILHOM pelleHud U 0pOpMIEeHUN He MeHee
Tpex 3afjaHui;

0-59 6anioB - MpU HEIIOJIHOM OTBETE Ha BOIPOC, IPABMJILHOM DPEUIeHUH ¥ 0GOPMIIEHUN MeHee Tpex

3aJaHun.

IIIxana oeHUBaHUS:
KonwuectBo Oanmos 0-59 60-79 80-89 90-100
[lIkasna oneHWBAHUSI HEYIOBJIETBOPUTEIIEHO VIOBJIETBOPUTEJILHO XOpOIIO  |OTJIMYHO

5.2.3 MeTogu4ecKHe MaTepHaJibl, ONpe/e/IsIiolIHe MPoueTyphl ONeHUBaHUsI 3HAHUH, YMEHHH,
MPAaKTHYECKOro ONbITA IeSITeIbHOCTH, XapaKTepPHU3YIoIlue 3Tanbl GopMHUPOBaHHUSA KOMIIETEHIIHH

[Topsamok opraHuU3alyy NPOBeNeHUs TeKYIero KOHTPOJIS U IPOMEeXYTOYHOM aTTeCTalluu [IpefCcTaBieH
B [TonmoXeHUU O HPOBEJEHUU TEKYLIETO0 KOHTPOJIS U IPOMEXYTOUHON aTTecTaluu o0ydalouuxcs,
OCBaMBawUINX 00pa30BaTeIbHEIE IPOTPAMMEI CPETHET0 mpodeccuonanbHoro obpasoBanus B KysI'TY (Mm 06/-
10).

6. UHbIEe cCBedeHUsI U (M/IM) MaTepHaJIbI

[loKyMeHT noanucaH aneKTPOHHOW NOoAMUCHI0

AxoBneB Anekcen Hukonaesuy

Pektop

SEOEPAJIbHOE IOCYOAPCTBEHHOE BIOOXXETHOE OBPA3OBATEJIBHOE
YUYPEXOEHWE BbICWWEO OEPA30BAHNA "KY3EACCKIN
rOCYOAPCTBEHHbIN TEXHUYECKN YHUBEPCUTET UMEHW T.®.
TOPBAYEBA"
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