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CornacoBaHO 3aMecTuTeseM aupekropa no MP UITO

MMOOIIUCAHO 311 KY3I'TY
[Tompa3smeneHue: UHCTUTYT NPOGECCUOHATIBHOTO 00pa30BaHUs
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1. O0mas XxapaKTepUCTHKA pad0deil IPorpaMMel THCIUIUIHHBI

1.1 MecTo AMCOHUIIIUHEBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ILHOM MPOrPaMMBI

YuyeOHasti gucrunnmHa «MaTeMmMaTuKa» SBISETCS 00s3aTeNbHONM 4YacThio 00ImeoOpa3oBaTeIbHON
TTOATOTOBKY OCHOBHOM 06pa3oBaTeNlbHOM IporpaMMul B cooTBeTcTBUU ¢ ®I'OC mo cneunuansrocT 09.02.07
«MH(bOpMaIMOHHEIE CUCTEMEI ¥ TIPOTPAaMMUPOBAHUEY.

YuebHasi gucuunnuHa «MaTeMaTuka» obecmeunBaeT (GpopMuUpOBaHHE MpPOodHeCCHOHANTbHHX U OOLIUX
KOMIIETEeHIIUY 1Mo BceM BumaMm pesitenbHOCTH ®T'OC mo crernmanbHocTy 09.02.07 « MTHDOPMANMOHHBIE CUCTEMEL
¥ ITPOTPAMMHUPOBAHHE.

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

OcBoeHME TUCIUIIIVHE HAalIPaBIeHO Ha (GOPMUPOBaHUE:

OK 01 Bri6upaTh CIIOCOGH pelleHrs 3afayd IPodeCcCOHaTbHOM NesiTeTbHOCTH TPUMEHUTEIBHO K Pa3THIHBIM
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 02 Mcnonb30BaTh COBpEMEHHEIE CPEICTBA II0UCKA, aHaIN3a U HHTepIpeTanun nHbOpMalun 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 03 ITnarupoBaTh U peasu30BEBATH COOCTBEHHOE IPOdeCcCHOHATBHOE U INYHOCTHOE Pa3BUTHE,
IIpefIIpUHIMAaTEeNbCKYIO AesATEeIbHOCTD B IPOGEeCCUOHaNbHON chepe, UCI0NIb30BaTh 3HAHUA 110 PUHAHCOBOU
TPaMOTHOCTHY B PA3JIMYHBIX XKU3HEHHBIX CUTyallUAX

JINYHOCTHBIE Pe3y/IbTaTh: TOTOBHOCTD K CaMOPa3BUTHUIO, CAMOCTOSATENIbHOCTU ¥ CaMOONIPENeNIeHHIO;
Hanu4yue MOTHUBAIIUU K oﬁyqumo " TUYHOCTHOMY PA3BUTHUIO

MeTanpeuMeTHme Pe3ynbeTaThl: OCBOEHHEIE 06y‘{aIOH.II/IMI/IC9I MeXIIpeOIMEeTHbIE IIOHATUSA U YHUBEPCAJIbHEIE
yueOHEIe NeUCTBUS (PETyIsATUBHEIe, I03HABATEIbHEE, KOMMYHUKATHUBHEIE)

CII0COOHOCTD MX MCIIOJIb30BAHMS B IIO3HABATENILHON U COI[MAIbHOM MMPAKTHKE;

OBJlafieHre HaBEIKaMU y4eOHO-UCCIIeN0BaTeIbCKOM, IPOEKTHON U COIMANbHOM NesITeNIbHOCTH

[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 04 3¢bdexTuBHO B3aUMOIENCTBOBATh U PAOOTATh B KOJITIEKTUBE U KOMaHTE

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 07 CogneticTBOBaTh COXpPaHEHUIO OKPYXKAIOIIEH CpPenEl, pecypcocOepekeHuI0, IPUMEHSATh 3HAHUS 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 180
B TOM 4YHCIIE:
/NeKuulU, ypoKu 110
nabopamopHvie pabomvl
npakmuyeckue 3aHAMUA 10
Koncynbranumn
CamocTosTenbHas paboTa 30




@ 5 KonuuecTBo 4acoB
opMa 00y4eHHusI
v 00 30 | 030
[IpoMexyTO4YHas aTTeCcTanus 24
VHpuBuUayanbHOe IPOEKTUPOBAHNE 6
®opMa NPOMeKyTOYHOH aTTeCTalHH 9K3aMeH
2.2 TeMaTHYECKHH IIJIaH M COEePXKaHUe TUCIHIUITHHBI
HaumeHnoBanue|Cogep:xkaHue ydeOHOro marepuana u ¢opMmbl opramusanuul Odonem
pa3desioB U TeM |IesITeIbHOCTH 00yYaIoIIUXCs B Yacax
Pazmen 1. Anreopa 132
Tema 1 Yucnosbie MHOXKeECTBa 14
1. Pa3BuTHe MOHATHUS O YHUCTIE 2
PasBuTtue noHATUSA 0 yucle. YUCIOBEIE MHOXKECTBa. Llenble ¥ panuoHalIbHEIE
yucia. JelCTBUTeNbHHEE dYucIa. ApubMeTHUeCKHe HOEeHCTBUA HAQ
OEeVCTBUTENbHEIMHE 4YHCIIaMU. ApudMeTudecKue MAeNCTBUS HaO UYHUCIIAMU,
HaXO0XIeHNe MPUONMKEHHBIX 3HAUeHUH BeTMUYWH U MOTPEIIHOCTEH BRIYHCIEHUN
(abGCOMIOTHOM ¥ OTHOCUTENIBHOMW), CPAaBHEHNE YHUCIIOBLIX BEIPAKEHUH.
2. CpaBHeHUE YUCIIOBBIX BHIPaXKeHUU 2
OOGHIKHOBEHHEIE U AeCATHYHEIe OPoOu. ApumbMeTHUecKue NEUCTBUSI Ha[
OOBIKHOBEHHEIMHM [IPOOSIMH.
3. KoMIIIeKCHEIe YUCIIa 2
KommnekcHbe uucia. Anrefpamyeckas ¢opMa KOMIJIEKCHOTO YHCIIA.
FeomeTpuyeckass MHTEPIPETALUS KOMIIIEKCHBIX YHCET.
4. JlericTBUS HaJ KOMILJIEKCHBEIMH YKCJIaMU 2
ApudmeTnyeckue OeWCTBUS Hal KOMIIJIEKCHBIMM YHCJIAMHU B anreOpanyecKoi
dopme.
B TOoM uHCTe, IPAKTHYECKHUX 3aHATHH U Ta00pPaTOPHBIX padoT
[TpakTudeckoe 3aHaTue Ne 1. BrimonHeHUe apupMeTHUECKUX OeHCTBUM Hap)|2
YUCIIaMHU
ApudmeTudyeckue medCTBUS Hal OOLIKHOBEHHBIMU M HECATUYHHIMU OPOOGSIMHU.
ABCoIOTHAS ¥ OTHOCUTEIIbHAS MOTPEUTHOCTb MTPUOTUKEHHBIX YHCENT
ApudmMeTrueckue OEHUCTBUS HaJ KOMIIJIEKCHBIMK YHCIIaMH B anreOpandecKon
dbopme.
[TpakTudeckoe 3aHATHEe Ne 2. BHIONHeHUe olepaluil HaJ KOMIJIEKCHBIMU|2
YUCIIaMHU
CamocTosiTesIbHasi padoTa 00y4alOmIuXcs 2
BrimonaeHne apudMeTHUYECKUX OeVCTBUHN HAJl YUCIIaMU
TeMma 2 OCHOBBI TPHTOHOMETPHH 38
1. OcHOBHBIE TIOHATUS TPUTOHOMETPUHU 2
OcHoBHBEIe NoHATUSA. PamuaHHas Mepa yria. BpamaTenbHOoe OBUXKEHHUE.
PapuaHHEINM MeTON W3MEpeHUs YIJIOB BpallleHUS U CBSA3b C TPafyCHOU Mepoil.
CuHyc, KOCUHYC, TAHT€HC U KOTaHTeHC YHCIIa.
BrluncrieHue MpoCTeRINUX TPUTOHOMETPUUECKUX BHIPaKEHUN
OmnpepeneHue CHHYC, KOCUHYC, TAHT€HC U KOTAHTE€HC YUCJIa, II0 TPUTOHOMETDY.
BrluncrieHne TpPUTOHOMETPUYECKUX BEIPAKEHUM.
2. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA 2
OCHOBHBIE TPUTOHOMETpPUUYECKHE ToXKpecTBa. PopMynsl npuBeneHus. ®opMynsl
cnoxeHusi. ®opMynbl IBOMHOTO apryMeHTa.
3.IIpeobpa3oBaHue TPUTOHOMETPHUYECKHUX BRIPAKEHUH 2
[Tpeo6pa3oBaHusl MPOCTEHIIUX TPUTOHOMETPUYECKUX BHIPAKEHUN.
[Tpeo6pa3oBaHue CyMMbI TPUTOHOMETPUYECKUX GYHKIIMU B IPOU3BENEHUE U
TIPOM3BEMIeHUST B CyMMY. BhipakeHUe TPUTOHOMETpPUUECKUX GYHKIUN depes
TaQHTEHC TTOJIOBUHHOTO apTyMeHTa.
4. TpuronoMeTpudeckue QyHKIUY, CBOUCTBA U rpaduKu 2

Tpuronomerpudeckue GyHKIuU. I'paduky TPUTOHOMETPUUECKUX GYHKIUU.
CBoiiCTBa TPUTOHOMETPUYECKUX (DYHKIUN.




5. [Ipeobpa3oBanue rpaduKoB GyHKIMIHA

ITpeoOpa3oBanus rpaduKoB. [TapanenbHEH TIePeHoC, CHMMETPHUS OTHOCUTEIBHO
ocen KOOpAWHAT U CHMMETPHUSA OTHOCUTEJIbHO Ha4dajla KOOPAWHAT, PAaCTAXKEHUEe U
CZKaTHe BIOJIb OCEX KOOPOMHAT.

6. l'apMoHuYecKue KonebaHus

MexaHuyeckrue KojeOaHUs ¥ BONHEL OmpegeneHue mapaMeTpoB KoneOaHHS.
[TpuKIagHBEE 3aayH.

7. OOpaTHEIE TPUTOHOMETPUYECKHE QYHKIUU

OGpaTHbIE TPUTOHOMETPUYECKUE QYHKINU. ADKCUHYC, apKKOCHUHYC, apKTaHTEeHC.
Briuncrnienve 3Ha4eHUH 06PATHEIX TPUTOHOMETPUYECKUX DYHKIIUH.

8. IIpocTenmnyie TPUTOHOMETPUYECKUE YPaBHEHUS

Onpepnenenve NPOCTEUINX TPUTOHOMETPUYECKUX ypaBHeHUU. Metop ux
pelleHus.

9. MeTop®! pelnieHNsT TPUTOHOMETPHUUECKUX YPaBHEHUN 2
Bupbl TPUTOHOMETPUUECKUX YPaBHEHUN. MeTONb UX pelleHus.
10. ITpocTenmre TPUTOHOMETPUYECKHIE HEPABEHCTBA 2

OnpeneneHI/Ie HpOCTefIU.IPIX TPUTOHOMETPHUYECKHNX HEPAaBEHCTB. MeTton ux
peuieHus.

11. TpuronomeTpruyecKue ypaBHEHUS U UX CUCTEMEL

Pemenune PA3TUYHBIX BUOOB TPDUTOHOMETPUYECKUX ypaBHeHHI:I " UX CUCTEM.

B ToM umciIe, MPAaKTHYECKHX 3aHATHH H JIa00paTOPHBIX padoT

[TpakTuyeckoe 3aHaTue Ne 3. BriuncieHUe 3HAUEHUU TPUTOHOMETPUUECKUX
BHIpaXKEeHUU

[Tpaktrueckoe 3aHaTUe Ne 4. PenieHne TpUrOHOMETPUYECKUX YPaBHEHUHN

Pa3nuuHble BUOH TPUTOHOMETPUYECKUX ypaBHeHUU. OCHOBHEIE IIPHEMEH UX
pemeHus (pa3fioXeHWe Ha MHOXKWTENU, BBEJEHWE HOBHIX HEHM3BECTHHIX,
TIOAICTAHOBKA, rpaduYecKuil MeTofm).

CamocrosiTenbHast pa60Ta 06y‘IaIOIIIHXCﬂ

[Tpeo6pa3oBaHue TPUTOHOMETPHUUYECKUX BRIPAKEHHUH 4
[Tpeo6pa3oBanue rpadukoB GyHKIHH 2
Pemienne TpUroHOMETPUYECKUX YPABHEHUM 4
Tema 3 ®yHKINHU U rpadukn 18
1. OyHKIUS OJHOTO apryMeHTa. JJIEMEHTHI TOBefleHUs QYHKIUU 2

Oynkuuu. Crnocobr 3amanusi. O0MacTh ompeneeHuss ¥ MHOXECTBO 3HAYeHUH;
rpaduk GyHKIMM, TOCTPOEHHe TpaduKoB GYHKUWM, 3afaHHHIX Pa3NUYHBIMU
crmocobamu. CBoiicTBa GYHKIMKM. MOHOTOHHOCTb, YE€THOCTh, HEUETHOCTH,
OTPaHUYEHHOCTh, IEPUONUYHOCTD. [IPOMEXYTKM BO3pacCTaHUs M yOBIBaHUS,
HauOoJbIllee ¥ HauMeHbIllee 3HAYeHHS.

2. JluHeliHas GyHKIUSA

Jlnneiinas ¢ynkuus. [paduk nuHeHOM ¢GyHKuuu. CBONCTBa NUHEHHOU
dyHKIIUY.

3. KBappatuuHasi QyHKIUSA

KBagpatuunas ¢yuHrnusa. [paduk kxBagpatuuHoid ¢yHknuu. CBOHCTBa
KBafipaTuyHO! ¢yHKIWE. [IpeoOpasoBanus rpaduka GyHKIUH.

4. TpoOHO-palmoHanbHas QyHKIUS

Ipob6Ho-panuoHanbHas GyHKnus. 'paduk OpoOHO-paAlMOHATBHON (QYHKITHH.
CoricTBa [ApOOHO-paIMoOHANBHON GyHKIMHU. [Ipeobpa3oBanus rpaduka gpoOdHO-
paLroHaIbHON GQYHKINY.

5. I'paduku crenennsix ¢pyukuuii. I[IpeobpazoBanue rpadukoB QyHKIUN

I'paduku GYHKIMH C YETHHIM U HEYETHHIM IIOKa3aTeNnsMu. IIpeo6pa3oBaHus
byHKUMN U gedcTBUSA Hapn HuMHU. [Ipeobpa3oBaHue IpadukoB GyHKIUM.
OYHKIMOHABHOE ONUCAHNE U aHAIN3 PEATbHBIX 3aBUCUMOCTEH.

B ToM umcIe, MPAaKTHYECKHX 3aHATHH H JIa00pPaTOPHBIX padoT




HpaKTI/I‘-IeCKOG 3augTue Ne 5. Pemenne HEePaBEeHCTB METOAOM UHTEPBAJIOB

MeTon uHTepBanoB. M300paxkeHrne Ha KOOPAUHATHOMW IJIOCKOCTH MHOXKECTBA
pelleHUM ypaBHEHUN U HEPaBEHCTB C ABYMS NePEMEHHEIMU U UX CUCTEM.
Pemenne opo6HO-paIMOHANIbHEIX HEPABEHCTB METOIOM HHTEPBAJIOB.

CamocrosiTenbHast pa60Ta 06y‘IaIOIIIHXCﬂ

Pemenune HEepaBEHCTB METOOOM MHTEPBAJIOB

TeMma 4

CrenieHU U KOPHH

14

1. ApudmeTryeckui KOpeHb

CTenmeHb 4YHuCIla C HeJBIM IOKa3aTeneM. KopeHb n-ou cteneHu. [loHsTHE
apudmeTHIecKr KopeHb. CBOMCTBA pafiuKaioB. Beruncienne KopHen. CTemneHn
C palMoOHANIbHEIMH IIOKa3aTeNIIMH, UX CBo¥cTBa. [IoHATHE CTENEeHU C
panroHaNbHEIM II0Ka3aTeneM. CBONCTBa CTeleHEN C pPalHOHAIbHBIM
TIOKa3aTejeM.

2. IIpeoGpa3oBanue BHIPAXKEHUHN, COOEPKAIIUX CTEIIEHN

HaxoxmeHue 3HaYeHUI CTENeHeH ¢ PallMOHATBHEIMY [T0Ka3aTensaMu. CpaBHeHUE
cTenerei. [Ipeo6pa3oBaHus BEIPAXKEHUH, COOEPKAIINUX CTEIIEHH.

3. TIpocreiimue uppanuoHalbHEe YPaBHEHUS

OnpepeneHre UPPAIUOHATLHOIO ypaBHEeHUs. [IpocTeiiniee MppanuoHaIbHOE
ypaBHEHWSI, METO/] UX PEIeHHUS.

4. MeTopbl pelieHNsI UPPalOHAIbHEIX YPaBHEHUN

Bupgel uppanuoHanbHEX ypaBHeHHUU. OCHOBHHE METOOH pPeEIIeHUdT
YAppalOHaNbHEX YPaBHEHUN.

5. TIpocreiimue uppanuoHaabHbEIE HEPaBEHCTBA

OnpeneneHne HUpPpPaldOHANIbHOTO HepaBeHCTBA. [HUOBE MPOCTEUIIUX
YppaloHaNbHEX HEPaBEHCTB, METOOH UX PeIIeHUS.

B ToM umcIe, MPaKTHYECKHX 3aHATHH H JIa00paTOPHLIX padoT

CamocrosiTe/IbHasi padoTa 00y4alomuxcs

PemeHnue uppaloHaNbHEX YPaBHEHUN U HEPABEHCTB.

Tema 5

Iloka3aTenbHas U jorapupmudeckasi GyHKIHU

20

1. ITokazarenbHas QyHKIUS

[TokasatenvHass ¢ykuuga. ['paduk nokaszaTenvHou (yHkuuu. CBOUCTBa
IIOKA3aTeIbHON (QYHKINH.

2. IlpocTeiimue noKa3aTeNnbHble YpaBHeHUS. MeTONb pelleHns T0Ka3aTelIbHEIX
ypaBHEHUU

OnpereneHue OKA3aTENbHOTO ypaBHeHuUs. [IpocTelmiee moka3aTesbHEIE
ypaBHEHUs, MeTON UX pellieHus. Mcnonb3oBaHue CBONCTB U rpadukoB QyHKUIMM
0151 pellleHusl YpaBHEHUH.

[N

3.MeTopE! pelieHus 10Ka3aTeIbHEIX YPaBHEHUH 2
Bupr moxasaTeNnbHEX YPaBHEHUN, METONE UX PEIIeHNUs.
4. TToka3aTeNnbHBIE HEPABEHCTBA 2

OnpeneneHI/Ie II0Ka3aTeJIbHOT'0 HEepaBEeHCTBA. HpOCTefIH.Iee IIOKa3aTeJIbHEIE
HepPaBEHCTBa, METOO HX PELIeHHU.

5. Jlorapu¢M 1 ero CBOMCTBa

JlorapudmMm. Jlorapudm uucia. OCHOBHOe JnorapudpMuueckoe TOXKLECTBO.
HecsaTruyHLIe U HaTypasbHEle JorapudMel. [IpaBuna gelicTBUH C TorapudpmaMu.

6. BerumcneHue u CpaBHEHME JIOTapu(MOB

HaxoxpeHue 3HadyeHHUU norapudmMa II0 IPOU3BOJIHHOMY OCHOBAHHUIO.
ApudmeTnyeckue meicTBus ¢ morapudmamu. Ilepexon K HOBOMY OCHOBaHHUIO.
JlorapuhMupoBaHUE U ITOTEHIMPOBAHNE BRIPAKEHUH.

7. Ilpeobpa3oBanue 1orapuHMUIECKUX BEIPAKEHUH

[Tpeobpa3oBaHue 10rapuPpMUIECKUX BEIPAKEHUN

B ToM umcIe, MPAaKTHYECKHX 3aHATHH H JIa00pPaTOPHBIX padoT

HpaKTI/I‘{eCKOG 3augrtue Ne 6. Pemmenue cucrem comepXKallnuxX uppauuoOHalIbHEIE,
IIOKa3aTeJIbHbIE 1 J'IOTapI/ICbMI/I‘{eCKI/Ie YPpaBHEHUSA U HEPABEHCTBA.

Pemenune PA3JIMYHBIX BUOOB ITIOKA3aTEJIBHBIX ypaBHeHI/Iﬁ " HEPABEHCTB.

CamocrosiTe/bHasi paboTa 00yJaromuxcs




[Tpeo6pa3oBaHue NOrapuGpMUIECKUX BEIPaKEeHUH. 4
WupuBuayanbHOE IPOEKTHPOBaHUE 6
Hroro (oceHHHI CeMecTp) 110

Tema 5 Iloka3aTenbHas u Jorapudmuyueckass QyHKIIMHA 28
8. JlorapudmMuyeckast QyHKIUS 2

Jlorapubmudeckas pyuknusg. [paduk norapudpmudeckorn GyHkiuu. CBoKNCTBa
sorapupMuiecKo QyHKINHU.

9. JlorapudmMuyeckre ypaBHEHUS

Onpepnenenne norapudMuUUecKoro ypasHeHus. IIpocreiimee norapupMudeckue
YPaBHEHHUS], METOJI UX PEIIEHUS.

10. MeTopE! peleHus norapudMuieckKux ypaBHeHUN 2
Bupnr norapudMuyecKkux ypaBHeHUN, METONbL UX PELIeHUs.

11. Pemenue norapudMuiyecKux ypaBHeHUH 2
Pemenue norapudMuuecKkux ypaBHEeHUH U UX CUCTEM.

12. Jlorapudmuyeckre HepaBEHCTBa 2

OnpemeneHnue 7norapudMHYECKOTO0 HepaBeHCTBa. IIpocTelmee
nmorapudMuYecKie HepaBEeHCTBa, METOJ UX pelleHus.

13. MeTop®r! peleHus 1orapuPMUiecKux HepaBeHCTB 2
Bupnm norapudmMuieckux HepaBeHCTB, METONH UX PelIeHus.

14. Pemenue norapubmMuieckux HepaBeHCTB 2
Pemenue norapudMuyeckux HepaBeHCTB

15. MeToq paloHanu3anuu 2

CYTB MeTOHa PalfOHaIA3alluu. Mertoguka peanu3anyyu MeTona paluoHaIu3alluu
B pelIeHnUU MMOKa3aTEJIbHBIX U J'[Ol“apI/I(I)MI/I'{eCKI/IX HEPaBEHCTB.

16. IIpuMeHeHNE MeTOAA palMOHANM3aAlUU B PEUIEHUM JIOTaPUGMUYECKHUX
HEPaBEHCTB

[N

17. TlpuMeHeHHe MeTOda palMOHAIM3alu¥ B PeIIeHNH II0Ka3aTeJlbHBIX
HEepaBeHCTB

B ToM umciIe, MPaKTHYECKHX 3aHATHH H JIa00paTOPHLIX padoT

[TpakTuyeckoe 3aHgatue Ne 6. PemmeHnne cucteM copepKaliux UppaluoHasbHEIE, |2

TIoKa3aTeJbHEIE U TorapubMudecKie ypaBHEHUST U HepaBeHCTBa.

Pemenue pa3muyHLEIX BULOB [I0Ka3aTeIbHEIX YPaBHEHUM U HEePaBEHCTB.

CamocTosiTesIbHast padoTa 00y4alONIuXCs

Pemmenue moka3aTeIbHEIX YpPaBHEHUM U HEPABEHCTB 2

Pemenue morapudMuyecKkux ypaBHeHUN 1 HEPAaBEHCTB 2

Pemenne cucteM ypaBHEHUYN U HEPaBEHCTB 2
Pa3gen 2. Hayasia MaTeMaTHYECKOro aHa/In3a 50
Tema 6 IIpenensl 12

1.CriocoObI 3aJaHus ¥ CBOMCTBA YHCJIOBLIX IIOC/IENOBATEIbHOCTEH 2

ITocnemoBaTenbHOCTH. CrmocoOB 3agaHUS U CBOMCTBA YHCJIOBHIX
mmocenoBaTenbHOCTEN. [IOHATHE O TIpefese IOCIeI0BaTEIbHOCTH.

2. Ilousitue o IIpenersie 1nocjiegoBaTeIbHOCTU

[Tousatue o Inpeneisie IOCIEenOoBATEIbHOCTH. CymeCTBOBaHI/Ie npepeia
MOHOTOHHOM OI“paHI/I‘IeHHOfI IIOCJIeJOBaTEJIIBHOCTH. CYMMI/IPOBaHI/Ie
TocenoBaTeNnbHOCTeN. beCKoOHEeUHO y61>113a}omaﬂ reoMeTpru4YecKad IIporpeccus u
ee CyMMa.

3. IIpegen dyHKINK 2
[TousaTue o npegene GyHKImU. OCHOBHBIE TEOPEMEI O IIPEfieIaX.
4. MeTopbl BEIUNCIEHUS IIPENEIOB 2

Bupbl HeompemeneHHOCTEN, METOAb WX PacKpHITUSA. [lepBHI U BTOPOH
3aMedaTesbHEE [IPeferkL.

CamocrosiTe/IbHasi padoTa 00y4alomuxCcs

[Ipenenst




TeMma 7

IIpousBogHas

20

1. IToHaTHE O IPOU3BONHOM (PYHKINU, €€ TeOMETPUIECKUYN U GU3NIECKUHN CMBICIT

[TpousBogHasi. [ToHsATHE O MPOM3BONHOU (QYHKIIMHU, €6 TEOMETPUUYECKUH U
Gbu3nYeCKUit CMEBICTI.

2. YpaBHeHUe KacaTebHOU K rpaduky QyHKIUN

YpaBHeHUe KacaTelbHOU K rpaduky QyHKuuu. 3ajadd Ha COCTaBJIeHUe
yPaBHEHUY KacaTelbHOU K rpaduKy GyHKINU.

3. IIpaBuna guddepeHINPOBAHMS 2
[Tpou3BOAHEIE OCHOBHEIX 3J1€MEHTApHHEIX (QYHKIUH. [IpoM3BOOHBEIE CYMMEI,
Pa3HOCTH, NPOU3BENEHUS, YaCTHEHIE.

4. MuddepeHIMpoBaHre CI0XKHOU QYHKIUU 2

[Tpou3BOTHEIE KOMITO3UIMY DYHKITUH.

5. IlpuMeHeHNe NPOU3BONHON K KCCIENOBAHUI0 QYHKUUN U IOCTPOEHUIO
rpa¢uKOB

AJ'[]"OpI/ITM 1 CXeMa HCCJIeJOBaHUudA (bYHKI.II/II/I C IOMOIIBIO nepBoﬁ HpOHBBOHHOfI.
Fpa(I)I/I‘IeCKOG IIpencTaBjiIeHre 110 pe3ynbTaTaM HKCCIIeOdOBaHUA.

6. Bropast mpou3BOfHAas, €€ TeOMEeTPUYECKUM ¥ GU3NIECKUHM CMBICIT

BTopas npousBonHas, ee reoMeTpudeckuil u pusudeckuil cMuici. HaxoxngeHue
CKOPOCTH AJIS Ipoliecca, 3alaHHoro GopMyJioi U rpaduKoM.

B TOM 4MCIe, IPAaKTHYECKHX 3aHSTHH U 1a60paTOpHBIX padoT

[TpakTuueckoe 3ansaTue Ne 7. MiccnemoBanue QyHKINUY C TOMOIIBIO IPOKU3BOTHOM

HccnepoBaHue (QyHKLIUM C IOMOIIBI0 IIePBOU NMPOU3BOLHOU. IlocTpoeHue
rpaduka (QyHKIMM [0 pe3ynbTaTaM HCCIIeIOBaHUM.

[TpakTuueckoe 3aHsaTHe Ne 8. HaxoxpgeHue HaumOOIbIIEr0, HaMMEHbIIETO
3HAUEHUSI U IKCTPEMAJIbHHIX 3HAYEHUU (YHKIUU

PemeHue 3apmay Ha OTBHICKAHME HAWOONBINETr0 M HAaWMEHbBIIET0 3HAYEHUH
¢byuknui. [IpuMeps HCHONb30BaHUS IIPOU3BOOHOW [/ HAXOXAEHUS
Hauy4llero pelleHUs B IPUKJIAAHBIX 3afadaX.

CaMocTosiTe/TbHasi paboTa 00y4aOmIuXCst 6
HWccnepoBanve QyHKUIAN

Tema 8 IlepBOOOpa3Hasa U HHTETpPal 18
1. ITepBooGpa3Has. HeonpeneneHHbIH HHTETpa 2
ITepBOoOOpasHas ¥ UHTETpall.
2. MeTonr UHTETPUPOBAHUS 2

MeTogh UHTErpUPOBAHUSA (HeHOCpeJICTBeHHOG WHTEerpupoBaHue, MeTO[
IIOOCTaHOBKH HJIK 3aMEHBI HepeMeHHOﬁ, WHTErpupoBaHue II0 4acTsaM).

3. Teopema HrioToHa—JIe#bHuUIa

OnpepneneHHbH nHTerpan. CBsg3b HeONpefeleHHOT0 UHTerpaja C OlpefiesleHHbIM
uHTerpasnoM, bopmyna Heiotona—JleiGHuUIIA.

4. TlpuMeHeHWE OIpedesleHHOT0 MHTerpaja OJS HaXOX[AeHHUS IIJoLlagu
KPUBONIMHENHON Tpalelun

5. [IpumeHeHUs UHTErpana B GU3UKe U reOMeTPUR

6. HpI/IMeHeHI/Iﬂ HUHTEerpala B 0071aCTH MEXaHUKHU U TeXHUKHU

[IpuknagHbie 3afadd.

B ToM umcIe, MPaKTHYECKHX 3aHATHH H JIa00paTOPHLIX padoT

[IpakTudyeckoe 3aHATHe No 9. [I[puMeHeHMe HMHTerpajga K BHIYHUCIEHUIO
(u3MYeCcKUX BEIMUMH U IIIOIAfen

Briuucrienue mioniafed u 06bEMOB C MOMOINBI0 OIPeleIeHHOTO HHTerpasa.
[TpuMeHeHHs Ompe/eIeHHOr0 MHTerpaa i pelleHus pu3ndecKux 3amad.

CaMocTosiTe/nbHas1 paboTa 00y4aOIIuXCst 4
Pemenuve 3agay Ha IpUIoKeHNe ONpefeleHHOr0 HHTeTpasna
Pa3pgen III. 'eomeTpus 56
Tema 9 IIpsiMbIe U IJIOCKOCTH B IPOCTPAaHCTBE 20




1. B3auMHOE PacIoI0KeHNe OBYX IPSIMBIX B IPOCTPAHCTBE

AKCHOME CTepeoMeTPHH. B3auMMHOE pACHIOoNioXKeHHe [OBYX MPSIMBEIX B
IPOCTPAHCTBE, 0603HaUeHHss W rpaduvecKass UIIIIOCTPALUs. [IpH3HAKH.

2. B3auMHOe pPacloioKEHUE TIPSIMOU ¥ IIIOCKOCTH B TIPOCTPAHCTBE

OnpepeneHre BUAOB B3aMMHOTO PACMONIOXKEHUS IPSIMOH ¥ IHIOCKOCTH B
IpoCTpaHCTBe, 0003HaueHusT W rpaduveckas HIIOCTpanusd. [Ipu3HaKU
B3aMMHOT0 PACIIOIOKEHHUS MPSMOM ¥ IJIOCKOCTH B IIPOCTPAHCTBE.

3. B3auMHOe pacrosioxkeHue OBYX IIJIOCKOCTEN B IPOCTPAHCTBE

OmnpeneneHue BUOOB PACIOJIOKEHHE OBYX IJIOCKOCTEH B IPOCTPAHCTBE,
o6o3HaueHuss u rpadumyeckas uMnCTpauus. IlpusxHaku. CBoiicTBa
TapaiyieNibHBIX TII0CKOCTEH.

4. TleprieHAUKYNADP U HAKIOHHASA. YTOJI MEXIY IPSMOU U IIJIOCKOCTHIO

OmnpeneneHue NMepHeHOUKYNSIpA, HAKJIOHHOM, mpoeknuu. OnpeneneHue yria
MeXOy IpSAMOM U IJIOCKOCThI0. OO603HaYeHUs, rpaduyeckas HIITIOCTPALUS.
3agayv Ha MEePIEeHJUKYISIP U HAKIOHHYIO.

5. TeopeMa 0 Tpex IepHeHauKYIsIPax

TeopeMa 0 Tpex NepneHOUKYJApaXx, rpadudeckas WIIIOCTPANus. 3afadyu Ha
IIPUMeHEeHNe TEOPEMEI O TPEX IEPIEHIUKYITPaAX.

6. Ml3aMepeHue pacCTOSHUY B IIPOCTPAHCTBE

PaccTosgHHe OT TOYKHU [O IJIOCKOCTH, OT HpHMOfI OO TJIO0CKOCTHU. PaccTosgHHUE
MeXOy IJOCKOCTAMHA. reOMeTpI/I‘{eCKI/Ie HpeO6pa3OBaHI/I$I IIPOCTPAaHCTBaA:
napannem,HbIﬁ IIepeHoC, CHMMETPHUsSA OTHOCUTEJIBHO IIJIOCKOCTH. Hapamlenbﬂoe
IIPOEKTHUPOBAHHE. [Tmomans OpTOTOHaHBHOfI IIPOEKIINHU.

7. YTon MexXny IpsMOU U IIJIOCKOCTHIO

OnpeueneHHe yriia Mexny HpHMOfI ¥ TIJIOCKOCTBIO. 3aJlayyd Ha BHIYHCIIEHHE
MexXny HpHMOfI U IIJIOCKOCTRBIO.

8. IByrpaHHHIN Yo 2
OmnpepeneHre OBYTPAHHOTO yIiia. JIMHEUHEIN yTOI OBYTPAHHOTO yTITia.

9. MeTop®! pelieHus 3afay o TeMe [IByrpaHHBIM yTrom 2
CaMocTosiTe/TbHasi padoTa 00yJaIOIINXCSI 2
[To Teme «IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE»

Tema 10 MHoOrorpaHHHKH 12
1. [Ipusma. [Tapannenenumnep 2
[Ipu3sma. OCHOBHBEIE 3JIeMEHTH IpU3MEH. [IpgMad M HaKJIOHHad NIpU3Ma.
[TpaBunbHasg mpui3Mma. [lapannenenunen. Ky6 Cummerpuu B Kybe, B
Iapannenenunene, B npusMe. [Inouanb IOBepXHOCTH NPU3MH. TeopeMa o
OuaroHany NIPsIMOYTOJILHOTO NTapasiiesienunesa.
2. [lupamupa 2
[Mupamupa. ITpaBunbHas nupaMuga. YcedeHHas nupamuna. Tetpasgp. OCHOBHEIE
37I€eMEeHTHl IUPaMULIEL.
3. Ceuenus Ky0a, ITpU3MHbI ¥ TUPAMUIEI 2
Mertoq cnena. ITocTpoeHre ceueHU MHOTOTPaHHUKOB.
4. Pa3nuuHble BUAL MHOTOIDAaHHUKOB 2
[IpencraBieHye 0 MPaBUJIBHEIX MHOTOTPAHHUKAX (TeTpasgpe, Kybe, OKTasmpe,
OofeKasape U UKOCa’Mpe).
B ToM umciIe, MPaKTHYECKHX 3aHATHH H JIa00pPaTOPHLIX padoT
[TpakTuuyeckoe 3aHsATHE Ne 10. Briuucnenue nnomape#t u 06beMo0B|2
MHOT'OI'DaHHUKOB
Brruucnenue niomanged # 065€MOB IPU3MEI, Iapasieelnuiefa, THPaMu/IbL.
HHTerpanbHas popmyia o0beMa.
CamocTosTeIbHast padoTa 00y4arONIuXCcs 2
Pemenuve 3agay4 Ha BHIYKCIIEHNe IIJIOMIaiel ¥ 06bEMOB MHOTOT'PaHHUKOB

Tema 11 Tesla ¥ MOBEPXHOCTH BpalleHUs 12




1.JunuHAp ¥ KOHYC

Omnpepnenenue nunusEApa. OCHOBHEHIE 3JIeMeHTH LuiIuHApa. dopMmyna mis
BEIYUCJIEHUS ILJIOIAfM [OBEPXHOCTH IUIHUHADA, ero o0beMa. OmpeneneHue
KoHyca. OCHOBHEIe 3JI€EMEHTH KOHycCa. YcedeHHHH KoHyc. PopMmyna mnis
BHIYKCJIEHUS ILJIOIAAY IIOBEPXHOCTH KOHYycCa, ero o6beMa. OCHOBaHUE, BHICOTA,
0oKOBas MOBEPXHOCTE, 0OPa3yroiIas, pa3BepTKa.

2.CeyeHus NUINHAPaA ¥ KOHyCa 2
OceBrle ceueHHUs UUIMHOpPa U KoHyca. CeyeHHUS mapajijie/ibHble OCHOBAHMUIO.
BrnmcanHBIY ¥ ONMCaHHBIYM IUIUHAD, KOHYC.

3. IlTap u chepa. Ux ceuenus 2
[ITap u cdepa, ux ceuenus. KacatempHas IIOCKOCTE K chepe.

4. TInomags MOBEPXHOCTH ¥ 06HeM Iapa 2

[Inomans MOBEPXHOCTH U 00beM Inapa. Ilomobue Ten. OTHOIIEHUS MIOIMIaaei
TIOBEPXHOCTEH ¥ 00BEMOB MTOJOOHEIX TETL.

B TOM 4MCIe, IPAaKTHYECKHX 3aHSATHH U 1a60paTOpHBIX padoT

[TpakTrueckoe 3aHsaTue Ne 11. BHuncnenue miomaaei ¥ 005eMOB TeJl BpalieHus |2
CaMocTosiTenbHasi paboTa 00y4aOmIuXCst
Pemenvie 3amay Ha BHIYUCIIEHNE [IIOMAie! 1 00bEMOB TeJl BPAIEeHNUS

Tema 12 KoopauHaThl M BEKTOPBI 12
1. [TekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE 2

[IpsiMoyronbHas (MeKapToBa) CHCTEMa KOOPAMHAT B mpocTpaHcTBe. ®opmyria
PaCCTOSTHUS MEeXKAY OBYMS TOYKAMH.

2. BexTopel. [JefCTBUS C BEKTOPaMH, 3aaHHEIMU KOOPAUHATAMU

BexkTopel. IIpoekrus BekTopa Ha ock. KoopouHaTs BeKTOpa. MOMYJbE BEKTOpPA.
PaBeHCTBO BeKTOPOB. Pa3joxkeHue BeKTOpa MO HampaBieHusaM. CloxeHue
BEKTOPOB. YMHOXKEHHUE BEKTOPA HA YHCJIO.

3. YpaBHeHUs chepkl, NII0CKOCTH U IPSMOKN

4. CKanapHOe IPOU3BeieHe BEKTOPOB

CKam{pHoe IIPONU3BENEHNE BEKTOPOB. Hcnonb3oBaHue KOOPOWHAT U BEKTOPOB
IIPpU pEIEeHNN MaTeMaTH4YEeCKUX U IIPUKJIQOHBIX 3aJa4.

5.BeKTOPHEIN METO[ PelIeHusl CTePeOMeTPUUECKUX 3a1ay

BeKTOpHOB YpaBHEHUE HpHMOfI U IIJIOCKOCTH. KOOpJII/IHaTHBIfI MEeTO[ BEIYMCIIEHUA
yriia Mexny IIJIOCKOCTAMU

CaMocTosiTe/TbHasi padoTa 00yJaOIIHXCSI 2
KoopauHsaTtsl ¥ BEKTOPEH!
Pa3zgen IV. KoMOMHATOPHKA, CTATHCTHKA H TEOPHsI BEPOSTHOCTEH 16
Tema 13 d/1eMeHThI KOMOHHATOPHKH M TEOPHH BEPOSITHOCTEH 10
1. OcHOBHEIE TOHATUS KOMOUHATOPUKY 2

OCHOBHHEIE TIOHATHS KOMOuHaTopuku. ®opmyna 6uHOoMa HpioToHa. CBOMCTBa
OMHOMUHABHHIX K03GhGuireHToB. TpeyronbHuK ITackas.

2. 3agayu Ha [IOLCYeT YKCla pa3MelleHu, IepeCTaHOBOK, COUeTaHUU

3aflayy Ha MMOMCYET YKCIla pa3MelleHui, IepecTaHOBOK, COUeTaHul. PelleHue
3a/la4 Ha mepebop BapHaHTOB.

3 BeposATHOCTb COOBITHS, CJIOKEHNE U YMHOXKEHHE BEPOSITHOCTEH

Anre6pa cobuiTuii. Knaccuueckoe ompefefneHre BepOSTHOCTH. CIOXKEHUE U
YMHOXKEHHe BePOSITHOCTeH. PopMyIia OJTHOM BePOSTHOCTH.

4. Briuucnenue BEPOSITHOCTEN 2
Pemenue 3agay Ha npuMeHenue ¢hopmyn baiieca u Beprymnu.
CaMocTosiTe/nbHas1 paboTa 00y4aOIIuXCst 2
SneMeHTH KOMOUHATOPUKY U TEOPUY BEPOSTHOCTEH

Tema 14 J/IeMeHThI MaTeMaTH4YeCKOH CTaTUCTHKH 6




1. [TorsATHE 0 3agadyax MaTeMaTUYE€CKON CTaTUCTUKU. [IpeficTaBneHNe faHHBIX |2
[ToHsTHE O 3alayaX MAaTEeMATUYECKON CTAaTUCTUKH. JJIEMEHTH MaTeMaTU4YeCKOM
CTATUCTHKY [IpemcTaBieHWe NAHHBIX (TAOMUIE, OUarpaMME, Tpaduru),
reHepalibHAs COBOKYIHOCTh, BEIOOpKa. COCTaBlIeHHWE HHTEPBAIBHOTO
BapHALMOHHOTO psAa.
2. UncnoBrle XapaKTepPUCTUKY BapualliOHHOTO Psifia 2
YucnoBele XapaKTePHUCTHKY BapualldOHHOTO psafa (YacToTa, YaCTOCTh, CpedHEE
apudmeTrieckKoe, MeruaHa, QUCIIEPCHUS ¥ CPeOHEKBAIpaTUYECKOe OTKIIOHEHHUE)
3. [IpuknapHbe 3aa4d 2
WnapuBHayalbHOE IPOEKTUPOBaHUE 6
Pa3gen V IIpomMexyTOo4YHasi aTTeCcTausi 24
Oynkuuy u rpaduru 4
KopHu, crenenu u morapudMel 4
OCHOBEL TPUTOHOMETPUHU 2
[IpousBogHas 2
ITepBooOpa3Has ¥ HHTETPas 2
Muororpannuku. Tena ¥ I0BEPXHOCTU BpallleHUS 2
KoopauHaTtsl 1 BEKTOPHL 2
JK3aMeH 6
Hroro: 180
Bcero: 290

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

3.1 CnenuanbHbIE IOMENIEHUS OJIS1 peaji3allii MPOTrpaMMbI

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

1651547142
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B cocTtaB yue6HO-METOTUYECKOTO ¥ MaTepPHaIbHO-TEXHUYECKOT0 o0ecreuyeHnst KaOMHeTa BXOIST:
— IOCKa;

— TI0CafOYHbIe MeCTa M0 KOJTMYECTBY 00yJaroIIuXCs;

— paboyee MeCTO IPeIogaBaTeIs;

— MHOTO(YHKIHOHAIBHEIM KOMILJIEKC IIperofaBaTes;

— HarJsigHBIE IIOCOOHS;

— nHGOPMal¥OHHO-KOMMYHUKATUBHEIE CPEACTBA.

3.2 UadpopManuoHHOE 00ecIeYeHHE peaIH3alHi MPOrPaMMbI

3.2.1 OcHOBHas nUTEpaTypa

1. Amumos, III. A. MaTeMaTuKa: anre6pa 1 Havaja MaTeMaTHYECKOT0 aHaKu3a, reoMeTpusi. Anrebdpa u

Hayvajla MaTeMaTudeckoro aHanmu3a 10-11 knaccel (6a30BHI# U yrayOaeHHbH ypoBHHU) : YueOuuk([] / III. A.
Amumos, FO. M. TkaueBa M. B. ®epoposa H. E. llaGyaus M. U. Konsarus. - Mocksa : HUL] UHOPA-M, 2023. -
464 c. - ISBN 978-5-09-107210-5. - URL: https://znanium.com/catalog/document?id=432591 (maTa
obpammenus: 29.02.2024). - TeKCT : 37EeKTPOHHBIH.

2. ArtanacgH, JI. C. MaTtemaTuka: anrebpa ¥ Havalla MaTeMaTH4YECKOTO aHANM3a, TeOMETPHS.

T'eomeTtpusi. 10-11 kmaccer (6a30BEIM 1 yrinybneHHBN ypoBHY) : YueOuuk[] / JI. C. AtanacsH, B. ®. Kagomies
C. b. Ilo3usk 3. I'. Kucenesa JI. C. Byty3o0s. - 11-e u3g., crep. - Mocksa : HULl UH®PA-M, 2023. - 288 c. -

ISBN 978-5-09-103606-0. - URL: https://znanium.com/catalog/document?id=432693 (maTa oOpalleHus:

29.02.2024). - TeKCT : 37IEKTPOHHBIM.


https://znanium.com/catalog/document?id=432591
https://znanium.com/catalog/document?id=432693

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 pgom. - MockBa : FOpawur, 2021. - 401 c. - ISBN 978-5-534-07878-7. - URL:
https://urait.ru/book/matematika-469433 (gata obpamenus: 29.02.2024). - TeKCT : 37IeKTPOHHBIH.

2. Boromonos, H. B. Anre6pa u Hadaja aHanu3a.: yuebHoe nmocobue mnst CITO / 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 obparmenus: 29.02.2024). - TEKCT : 9TeKTPOHHBIMH,

3. Boromosnog, H. B. 'eomeTpusi.: yuebHoe mocobue pns CITO / Boromonos H. B.. - Mocksa : FOpat#ir,
2020. - 108 c. - ISBN 978-5-534-09528-9. - URL: https://urait.ru/book/geometriya-449038 (narta ofparmeHusi:
29.02.2024). - TeKCT : 37IeKTPOHHBIMU.

4. 9uarckas, H. FO. Teopust BeposTHOCTeH.: yue6HOe mocobue ans CITO / naTckas H. 10.. - Mocksa :
HOpaiit, 2020. - 203 c. - ISBN 978-5-9916-9315-8. - URL: https://urait.ru/book/teoriva-veroyatnostey-451178
(maTa obOparrenus: 29.02.2024). - 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: 29.02.2024). - TEKCT : 9TeKTPOHHBIH,

3.2.3 MeTonuuyeckasi JIUTEpaTypa

1. MaremaTHKa : METOIMYECKHE YKa3aHUS K MPAKTUYECKUM 3aHATUSIM U CaMOCTOSITENIbHOM paboTe [yis
cTymeHToB 1 Kypca Bcex cmenuanbHocTedt CIIO ouno# ¢hopmbl o6yuenus / Ky3bacckuit rocyqapCTBeHHBIN
TeXHUYeCKud yHuBepcuteT uM. T. ®. T'opbaueBa ; Kadegpa Teopuu u METOOMKH MPOGHECCHOHATHHOTO
obpa3oBaHus, coctaButenb: E. B. KabaueBckas. - Kemeposo : Ky3I'TV, 2023. - 1 ¢aiin (649 K6). - URL:
http://library kuzstu.ru/meto.php?n=10687 (maTa obpamenus: 29.02.2024). - TeKCT : 37I€KTPOHHEIH.

3.2.4 iHTEepHET pecypcChl

1. dkoBneB I'.H. Anrebpa u Hadaja aHanu3a (MaTeMaTHKa AJIS TEXHUKYMOB) [DneKTpoHHHN yueOuuk] /T.H
fxoBneB. - PexxuM poctyma: http://lib.mexmat.ru/books/78472/.

2. Anrebpa u Havana aHanu3sa. 10-11 kmacc. 3amaynuk. MopagkoBuy A.I'. u gp. - Pexxum gocryma:
http://proresheno.ru/uchebniki/algebra/l 1klass/714-algebra-i-nachala-analiza-10-11-klass-zadachnik-mordkovi
ch-a-g-i-dr/visit

3. Anrebpa u MaTeMatuyeckuil aHanmu3. 10 knacc. (yrny6nenHoe usydenue) Bunenxkun H.4., VBames-
MycaToB 0.C., MBapubypnm 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. FO. MaTeMaTtuKa : yue6HuK u nmpaktukyM ans CIIO / Y. FO. Cepeix, FO. B. ['pe6GeHIINKOB,
A. 1O. IlleBeneB. — M. : M3maTenscTBO FOpaiit, 2018. — 443 c. — (Cepus : IIpodeccronanbHoe 06pa3oBaHue).
— ISBN 978-5-9916-5914-7. — Pexuwm gocTyma:
www.biblio-online.ru/book/CAB1548F-63AC-4C3F-8E82-C9B841E8F0A1.

4. OpraHu3anusa CaMOCTOSATeTHbHOH PadoThI 00yYaIOIIUXCS

CamocTosiTenbHas paboTa 00y4arImUXCs OCYIIECTBASETCS B 00beMe, YCTAHOBIIEHHOM B pa3merne 2
HACTOSIIEeH MTPorpaMMbl AUCIUIIIUHEL (MOIYIIS).

[Ing camocToATeNnbHOM paboTH 00yYalIIMXCs MNPEeAyCMOTPEHBl CIeluasbHbIe IOMEIIeHUs,
OCHallleHHbIe KOMIIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTHIO TMOAKIIOYEHUS K HHPOPMaIUOHHO-
TEeIeKOMMYHUKAIIMOHHON ceTn "HHTepHeT" ¢ ofecredyeHneM [OCTyIa B 3JEKTPOHHYI MHOOPMAIMOHHO-
obpa3oBaTenbHyI0 cpeny Ky3I'TY.

5. ®oHJ ONEHOYHBIX CPENCTB [Jis NPOBEAEeHHsSI TEKyIero KOHTPO/s, MPOMeXKYTOYHOH
aTTeCTalnuu 00yIAIOIINXCS 110 TUCHUIIIHHE

5.1 ITacmopt ¢doHAA OIEHOYHBIX CPEICTB

lonerra,



https://urait.ru/book/matematika-469433
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
http://library.kuzstu.ru/meto.php?n=10687

[Vornit i nuceMenmsi onpoc

[Verneit nmn micovenmsii onpoc.

padoTss.

i AT THCEMRHEIH OTIDOC.

CTHE W THCEMERRAH OnpO.

[Verneit nnu nicevenms onpoc.

T [Anreopa [ncosse sHoecTsa [OK 01, [MisocTanie pesynsrars:
(Ockosst TpirosomeTpii 0K 02 - rorossocts k IMposepousie pagors.
@y w rpagu 0K 03, | Ramrswe MoTHBAH K 00y eRHI0  MHIHOCTHOMY PasBHTHIO IMpaxriseckie pasors.

[Kopin, creness n norappus 0K 04, |- Ramise MoTBAI K 06 HeRHi0 H THHOCTHOMY PASBHTHO; (CamocrosTems e pacoTs:
0K 07. HeTENBTpSBTEN00 PASBKTIS BAYTPSHNSH TOSHLIN THSHOGT Ha OGIOBE IYSOBKO UPABCTSCRHX LSHHOCTER HapOsOB Poccuicso
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iy crocotoca Cramens Hes 1 Crponts Anomosmc]
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MK peLaT: ypasHH, HOPRBEHCTSS N GHCTEM  HONGIBIO SIS TDIENGS, POLATS YPSBHCHAT, HOpaBEHTS M CHCTEN ¢
Inapaserpon
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Mponssoan oK 02, e MoRamoRATS aps eriTeCRH REHCTES € KOMITOKCHSI HCTRMH, TDABOTAT TGP cen; ‘ator
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loK 07 peposTaocru peam coduru
npiMersTs CROACTE uryp, u3ysaensx Guryp, sssurars|
[FHIOTe3H 0 CBOCTBX i MPH3HAKAX reOMETPHHRCKHX HTYD, 060CHOBKBATS HIH OTPOBRPTaTS IX;
- ywemH mpORORITE KTACCHMKALITIO QHTYP MO PASTITEHHM MPHIRAKAN, BHTOTAATS HEOGXOMAMEIS HOMOTHHTEMHHHE MOCTPOGHIS, HEXoRHTE|
loTHomette o6beson nooGx Guryp;
|- yerite onepuposars nossris:
- ompenenere, aKciona, Teapewa, crexcTsHe, CBOWCTBO, TDH3KAK, NOKATETECTSO, PABHOCHTSHHE HOpMYTHDORKI;
- momecrso, nomimorectno, onpatunt e omecras;
Grron Hisorona;
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- rpadnx Gy, 0GpaTRast dyKIS, KOMMOSHILS (byHKIN, MieiHast GYRKIS, KsanpaTHSHAs QYHKLAS, CTemexHast dyRK1s C Lemiv|
s, otparie 3 ymrm;
|- werrocTs s, Gy Gy, oy, KCTpeMYM GyRKIW, HanGOBWCe 1
[RemnexbImee HaueKHs GyHKLIH Ha TOMERYTKE;
nporpeccis, mporpeccis, Geckomeuo yOHBabIas reoMeTputeckas|

5 [Feomerpmn PR  THOCKOCTH 3 TpOCTpancrse Kot - :cn",fﬁ,iﬁ."};w,, gy, acmumtons rpadka gy, nepsa 1 sTopan Gy i
Moo 0K 02, |cxsicn HpOB3BORHON, NEPBOVGDASHAS, OMPEAGTEHAAA HTTPAN; . poseposise pa
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1 TIpRMBX i TIOCKOCTeR, YO MeKIy mpams, yron|
oK 07 ey oo n mocwocro, yron oy TockocT:
we npasnm TP, TR, QAP i HORDRHOCTY spae, LATHUAD,
Ce05, DASREDTER TOREXHOGT, GeeHRA KORYEA H AMTABADS, HEpaRIeT e o6 AT K0, CougHie Wapa, MNOCKo!
Kacawmass cbapu, ImHEIDS, KoRyea,
|- mnomams dryps, 0Gbem Hrypy, BemHHa yra, PACCTORHHE OT TOSKH 0 TIOCKOCTH, PACCTORHHE MY TPAMSIMH, DACCTORHHE Mexy|
[nmocKoCTAMM, Mnomany ChEPH, MTOWATS TOBCPXROCTH MHPAMHTH, MPRIMH, KOHYCA, WHTHHADA, 06beM KyGa, MPANOYTOTbHOTO)
pesoc, cinaep 1 nosopor,
CPALAAT, SEKTOP, KOOpUNATI ToHKI, KGODIIUATL EXTORS, CYina oxsapon, mponanente sotsopn
porzBeste HOE IDOH3BEIEHHE, YTOT MEATY BEKTOpaNTH;
I mmmm, PACTpEUSEHe BGPOATHOCTO, MATSHATIGCKO0 GINIBHAS. TNCHOPCAA K CTABISPTHOS OTKTONGRNS Gy
o, Gy
st axomeTs acsunront radues ycaa;
: CPeISe SPROMETH6CK00, MeRaRa, FRHGOTTER W RANNGHLIISS STATOAF, PASHAX, TACTSPEHA, CTARTAPTHOS GTKToRemee Ars
lomicamis smCnoBx namen
- ywome necrenonams CraTHCTISCCRHe FaRAe, B TON SHOTO weTonon i cpencr;
oo A pewess 3ata;
- yatese MozeHpOBATS peanHe CHTyaLI Ha 435K MATEMATHAL;
|- YMeEHe COCTaBMATS BHpAKeHHS, YDABHEHIA, HEPABEHCTBA  HX CHCTEME! 10 YCTIOBHIO 34I1AYH, HCCTEOBATS MOCTPOGHHELE MOTEH c|
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|y 4EGHEIX MPORMETOR i 13 peansHOR Hit3ii
- erite BBIpaKATS GOpMYTaNH 3ABHCHMOCTH MEKAY BeTHHHHANMI;
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Nipowsso oK 01, lycnoso sazawn, nccnenosats Mozemn ¢  annapara anreGp, nonysemHH pesynbTar
omootmmanas 1 sEerpan oK o [CTPORT MaTeMaTHYECKHE MORETH C TOMOIIE0 TEOMETPHHECKIX TORRTHI 1 BOTHYNK, POIATh CA3ANNKE C HUNH MPAKTHYECKHE ATASH|
irrorpasatites, Tomn B doBepRHOCTH BpRILEHES e cocTIAT,sepoRTIOCTRYO MO 1 TEDOTIORIT) TV YT,

[Koopsrats: 1 pekTops

- ysesne pemars npuknanse sanaun
e

e BuGHpaTH IOBSORALUL MeTO3 A1 PELHIR 385 NOUHNAAS SHAUHMOCTI NETENATHXI & M3y el TPUPOTALY 1
osmemesum nporecco

o POCTUaRAReTS APOBTORES SAXOKOB KATEMATEI 3 SCKYOCTSS, THOEES UDHBORETS IDEMEDN METENETHI8CKIX CTEpKTE
oceicaoh » uposok uaTewaasscron Hayi
- ymerme obparsoe 1 y IPHBORHT IPHMEDH K KOTpUpHMEpH, HCTONE308aTs MeTon|
[aremaTisecko mrayK:
|- yvertite mpoBOTITE MOKG3ATE e PACCYATCHHA TH PELICHITH SATaY, OUCHHBATS TOTASECKYIO MPABATLHOCTS PACCYATCHH;
- orHG HETOTI0%aTY T YKL R HOIHA TPOLECCOD  SACHNOGTE TDH POUICHIH 344 3 RPYTHK YSO0HX pORNOTon i
s aBHCHMOCTH
- yMesite rpabiriecKi HCCTEROBRTS COBMECTHAE HAOTOReHHS ¢ HOMOILO JHArDaMM PACCEHBAHHS: i THHEAHOH pOrpeccss
- yuerte onerumats paswep obexros pe;
| onne rpor cosonte nororpaa. W306paKaTs MHOTOTpAHHHKI, QHryDH! i TOBEPXHOCTH BPALICHILA, X COHHILR, B TOM WHOTe |

Inowouwsi0 anexrpom
" i MORGTpOBAT PoATRE CHTYAI Ha 45K MaTATHKA, COCTARTATS BPAKCHS, YDaSHOHA, HEDABEHCTRA WX CacTew 1o

ycnosio sanas, wecnenosars wozens ¢ annapara areGps, nonysexssii pesymTa;

e crponrs NozeH ¢ novou TIOMATHI 1 BeTISIN, POIIATS CBASANHHE C HIMH TPAKTHYCCKHS

nonyueHH pesysTaT;
| e IpHAORAT: YpaBHeRLA, HepABOHCTRY, X CHOToM 18 DA MATEMATESSCKI SE3 H SH1aS S PASHSHAX OGmACTeH oy
 peansso orsw;
- ywerte weTOnb30BATS MORSBOTAYIO TR HCCTEROBANI GYHKIL, T HAXOKTCHIS HAHTYSUIOTO POICHIS: 5 IPHKTIANX, 5 TOM ol
lcomnanro-aroRoMreckn sanatax;
- SHKONCTBO ¢ MOMSATIANM: SAKOH GORbLLAX WHCEI, METORS BHGOPOSHAIX HCCEAOBaHIH; YMeHHe TPHBORTS TPHMEPH IPOSBTEHHS 33KOHY
(6o wwicen s npHpOIHX 1 OBECTREHHE ABTOHHAX;
- yese HCHOTb30BATS MpH peleiH 3a%a‘ H3yHeHHe (AKTH i TEODEMH NIAHKMETDHI; YMeHHE OUCKMBATS PAIMEPH 00LeKTOB 5
loxpyaromew wipe;

| OIS NOHSTAORSTS DOSTAIL CITYI 18 5K MATOMATHKA COCTBMTAT,BpRol, YPARIGHAA SPABGACTR i s CHCTeMS 1)

yenosito sate, nccnesonars sozenu annapata anreGp, it pesynstar

Coponrs warewar R MRS  HOMOME ToomEpASEC ARSI BeIHMH, PEWaT CBA3AHHHE C HUMI ittt

lcocrasnas. Mope: PesyNLTaT; pemaTs mpUKTajuse 3ajawn cpenctsauu|
33, B TOM W (H3HEECKOTO XapaKTepa;

anann:
|- yerie BOHPATS NONXOALIII MTOR IS PEUIHHS IATA4H; IOHHNAHHE IHAHMOCTH MATEMATHH B H3YeHH TPHPOHHIX IPOLIECCOs |

| eruil; yevie MPUBONATS IPHMEDH MATEMATHYECKHX OTKPHITHIL POCCHICKOIL H MUPOBOIL MATENATHUECKOH Hay

5.2 Tunosble KOHTPOJIbHBIE 3alaHUsI HJIX HHbIEe MaTepPHaJIbl

5.2.1 OueHouHbIe CpeCTBa NIPH TEKyIIeM KOHTPOJIe

s TEeKymero KOHTPOJIA 10 TeMaM AUCIUIIIMHE KCIOJIb3YETCS ONPOC B YCTHOM WM IMCBEMEHHOU
(dbopMax, MpoBepKa NPaKTHUYECKUX ¥ TPOBEPOYHEIX PAb0T, IPOBEPKa CaMOCTOSITEIEHON PAaBOTH 00yJaIOIIXCH.
IIpumepHasi TeMaTHKa KOHTPO/JIBHBIX BOIPOCOB [JIsI YCTHOT0 HJIM MHCHbMEHHOT'0 OIpPoca

1. Ompepenenue ¢pyukuuu. Crocobr! 3ananus GyHkuyu. OCHOBHEIE CBOUCTBA (HYHKIIUY.
2. Ompenenenue apu@MeTHIECKOr0 KOPHS. 3aMUIINTe CBOUCTBA KOPHEH.
3. Ompepnenenue MokalaTenbHOU QyHKIMY, ee rpaduK. CBOMCTBA MOKa3aTEIbHON GQYHKITUH.




4. Onpepnenenue norapudma. 3amuLIUTe CBOUCTBA JToTapudMa.
5. Onpepnenenue morapudmuyeckon Gyukmu. H3obpa3ute ee rpadpuygecku. CBONCTBA IorapudMuiecKon
dyHKIUY.
6. OnpepneneHne TPUTOHOMETPUYECKUX QYHKIMI 0CTPOro yriia. OCHOBHEIE TPUTOHOMETPUYECKIE
TOXK[EeCTBa.
7. ®opmynel guddepeHIPOBaHNS 3JIEMEHTaPHBIX GYHKINM, TpaBuiia guddbepeHInpOBaHM.
8. Onpepenenne Touek 3KCTpeMyMa GYHKUINYM, KPUTHYECKUX TOUEK IIePBOT0 pofa. IIpy BHIIONHEHNH KaKoTro
YCIIOBUSI KPUTHYECKast TOUKa IIEPBOT0 pofa OyeT TOYKOM IKCTpeMyMa?
9. Pa3nuume MOHATUHN «MaKCUMyM» U «HauOounblnee 3HadeHue GyHKnun»? MUHUMYM U HanMEHbIIee
3HaueHUe pyHKIUU?
10. ®opmyna HeioToHa-JIenOHuIIa. 'eOMeTpUYECKHUY CMBICTT OTIPEIeNIEHHOTO HHTEerpaa.
11. Onpenenenue npu3Mul. PopMmyrna Oy HaX0XKOEeHUS IIOMany G0KOBOM TOBEPXHOCTY IPSIMOYN IIPU3MHL.
®opMmyna [ Hax0XKIeHUS o6beMa IPU3MHL.
12. Onpenenenue nupamMunsl. PopMyna Ojis BEIYUCIIEHUS IOJIHOM IOBEPXHOCTU Nupamupsl. dopmyna mns
BEIYHCTIEHUS 00beMa ITPaMUIEL.
13. OnpepeneHue TPSIMOT0 KPYrOBOTO IMIXHAPA. DJIEMEHTH IuauHapa. PopMyna miomanyu 60KOBOY U
IIOJTHOY TIOBEPXHOCTEN UMIMHAPA, GopMysia Ay BEIYUCIeHns 00beMa UIHHADA.
14. OnpepnerneHue TPSIMOT0 KPYyroBOro KOHyca. JJIeMEHTH KOoHyca. ®opMyria miomany 60KOBOM ¥ ITOJIHON
IIOBEPXHOCTEN KOHyca, GopMyJia [AJisd BEYUCIEHUS 00beMa KOHyCa.
15. Onpepnenenue mapa, chepsl. OTnuure u obiiee 3TUX OBYX Tesl. QopMyria O BEIYUCIIEHUS IIJIOMAmN
TTOBEPXHOCTH Cchephl, 06beMa ITapa.
16. Knaccudukarms coObITHH, KJIACCHYECKOE OIPefeieHIe BEPOATHOCTH. TeOpeMbl CII0KEHUS U YMHOKEHUS
BeposTHOCTeN. QopMysia MOITHOU BEPOSTHOCTH.

O6yuarouieMycs peAaraeTCs OTBETUTD Ha JIBa BOIPOCA 0 U3YYEHHOU TEME.

Kputepuu ouenuBanus:

- 90-100 GanmoB - IP¥ MPABUILHOM ¥ ITOJTHOM OTBETE Ha [Ba BOMPOCA;

- 80-89 GanmnoB - mpu MPaBUILHOM ¥ MOJTHOM OTBETE Ha OJUH M3 BOIPOCOB M HEIIOITHOM OTBETE Ha
BTOPOH;

- 60-79 6annoB - IpX MPaBUIBHOM OTBETE Ha OJWH M3 BOIPOCOB MM YaCTUYHOM OTBeTe Ha oba
BOIIPOCA;

- 0-59 6annoB - IpPU YaCTUYHOM OTBETE TOJILKO Ha OJUH U3 BOIPOCOB, IPH OTCYTCTBUU MPABUIIBHBEIX
OTBETOB Ha BOIIPOCHL.

IIIxana oleHNUBaHUS
KonuuectBo 6anmos 0-59 60-79 80-89 90-100
[IIxana oleHUBaHUS 2 3 4 5

IIpoBepouHas padoTa

[Tpu TPOBEREHNH TEKYILETO KOHTPOJIA 00YYaOIINECs BHITONHSAIOT 3afaHUs 110 TeMaM JUCLUATIIMHEL,

[TpuMepH! 3af1ay AJIT TPOBEPOYHON PabOTH:

3apanue 1. IToctpouts rpaduku GyHKINY B OGHOU CUCTeMe KOOPOUHAT U BHIUKUCIIUTE IIOManb GUTypEL
OTPaHUYEHHOM 3TUMU rpaduKaMy.

3apmaHuve 2. PemnTh CUCTEME! HepPaBeHCTB, COfepXKalllie IMHEeNHOe U KBa[paTHOe HepaBEeHCTRa.

3aganue 3. PemuTh HppalliOHaIbHOE YPaBHEHUE.

3apganue 4. OnpenenuTh METOL PEIIeHUs U PEIINTh T0Ka3aTeNlbHble YPaBHEHUS.

3apganue 5. OnpenennuTs METOL PEIIeHUS U PEIIUTh T0Ka3aTeNlbHEle HepaBeHCTBa.

3apmanue 6. HailiTu 3HaueHUs T0TapuPMUUECKUX BEIPakKEHUM.

3apmanue 7. OnpenenuTh METOJ PEIIeHUs U PELIUTh JIoTapupMuiecKrie HepaBeHCTBa.

3apmanue 8. HaliTu 3HaueHus QyHKIUN TPUTOHOMETPUUYECKUX QYHKITUH.

3apanue 9. OnpenenuTs METON U PELINTh TPUTOHOMETPUYECKIE YPABHEHUS.

3apanue 10. MccnenoBaTh GyHKIINIO Ha MOHOTOHHOCTb U TOYKM 3KcTpeMmyMa. IlocTpouts rpacdux
GbyHKUIUY 110 pe3ynibTaTaM IIPOBeeHHOr0 UCCIIeJOBaHNU .

3amanwve 11. PemmTs 3amauy Ha BEHIYHUCIIEHNE IUIOMANN ¥ 00beMa MHOTOTPAaHHUKA.

3amanue 12. PenmuTh 3afauy Ha KOMOMHAINY T€OMETPHYECKUX Tell.

Ha npoBepouHy0 paboTy BLIHOCHUTCS OT 4 [0 8 3afad.

Kputepuu ouenuBanus:

- 90-100 6anyioB - mpU IOJHOM PEIIEHWH BCeX 3aay WX NMOJy4eH OOUH OTBET HEBEDPHHIN K3-3a
BLIYUCJIUTEIBHON OMUOKY, HO IIPK 9TOM MUMEETCS BepHas I10C/Ie[0BATeNIbHOCTh BCEX LIAar0B PELIeHNs;



- 80-89 0annoB - mpu HMPaBUILHOM W HOJHOM pelleHud He MeHee 80% 3amay, BO3MOXKHA ONHA

BBIYHMCIIUTEJIbHAA OI.HI/I6Ka, He MOBJIKABIIAaA Ha IIOCJI€A0BATEJIbHOCTE BCEX IIAarOB PEIICHNA;

- 60-79 GannoB - mpu IPABUILHOM U TIOJTHOM pelleHuu He MeHee 60% 3amay;
- 0-59 6amnnoB - npu pemenuu MeHee 60% 3anay.

KonuyecTBo 0ajmoB 0-59 60-79 80-89 90-100

[[Txana oleHUBaAHUSA 2 3 4 5

HpaKaneCKne H CaMOCTOsiTe/IbHbIC paﬁon
HpaKTI/I‘{eCKI/Ie 1 CaMOCTOSATEJIbHEIE paﬁOTH IIpUBEOEeHEl B METOOUYECKUX YKAa3aHUAX K IIPAKTUYECKUM

3aHATUAM U CaMOCTOATEJIbHBIM pa60TaM o gUCLMILIAHEe «MaTeMaTukKa».

5.2.2 OneHoOYHbIEe CPEeICTBA IIPH MPOMEXYTOYHOH aTTeCTalluH

Bo BTOpOM cemecTpe GOpMO¥ TPOMEKYTOYHON aTTECTALIUY SIBIISETCS SK3aMEH.
o mpoMeXyTOYHOU aTTecTalWy NONYCKAITCS 00ydaloliuecs, BHIIONHUBIIKNE Bce TpeGOBaHUS

TEKYyILIEeTO0 KOHTPOJIA.

JK3aMeH
9K3aMeH IIPOXOOUT B [Ba JTaIma:
MIePBBIU 3Tall - MACbMEHHBIN
BTOPOU 3TAll - YCTHBIMU.
IMuckMeHHAsT 4acTh 9K3aMeHa COCTOMT u3 6 3amay mo HaubGojiee 3HAYMMBIM TeMaM pabouei

TpOTpaMMEl. YCJIOBUS 3afay TEHEPUPYIOTCS B 3JEKTPOHHOM cucTeMe Moodle, oOygarmmuecs 0hopMISIOT
pelleHys 3a1ay IHCbMEHHO.,

YcTHEIN 3Tam, COCTOUT B 3aluTe pemeHHﬁ, IIpencCTaBJIEHHEIX B MUCbMEHHOM YaCTH, a TaKXe OTBETE

Ha OfMH TeOpeTUYeCKUU BOIIPOC.

B W N

D O

10.

11.

12.

13.

14.

[IpumepHas TeMaTUKa BOIPOCOB, BLIHOCUMEIX Ha 9K3aMeH:

. OneMeHTapHbe GYHKIUY, UX rpaduKy, OCHOBHbLIE CBOHMCTBA.

. Ompepenenue apudmeTndeckoro KopHs. CBoMCTBa KOpHeH. [IpuMepH MpUMeHEeHUsT CBOMCTB KOPHEH.
. Onpenenerue norapudma. Coiictsa morapudma. [IpuMepr! IprMeHeHUs CBOUCTB I0rapudMoB.

. OnpeneneHue TPUTOHOMETPUYECKUX GYHKINHM 0CcTPOro yria. OCHOBHEE TPUTOHOMETPHUECKHE

TOXKOEeCTBa. HpI/IMepr IIPUMEHEeHNA TPUTOHOMETPHUYECKUX TOXKECTB.

. [IpaBuna puddepeHpoBaHUs, IPUMEDPHl UX UCIIOIb30BaHNUS.
. FeomeTpuueckuit u GU3NYECKUN CMBICII IPOU3BOTHOM, IPUMEDEL.
. OmpepeneHre To4eK 3KCTpeMyMa GYHKINY, KPUTHIECKUX TOYEK IIePBOT0 pofa. YCI0BUe IIPU KOTOPOM

KpUTHYECKasl TOYKa IIePBOr0 PoJa SIBISETCS TOUKOU SKCTpeMyMa.

. IocTaTOuYHEIH TPU3HAK BO3PACTAHUS ¥ YOHIBAHUS QYHKIMK. ANTTOPUTM UCCIIe0OBaHus QYHKINY HA

MHTEePBaJIbl MOHOTOHHOCTH ¥ TOYKH 3KCTPEMYMa.

. Ompepenenue ompeneneHHoro uHTerpana. Popmyna HeioToHa-JIeiOHUIA. [€OMETPUYECKUE CMBICT

OIIpeMleNIeHHOT0 HHTETpana.

Ompepenernue mpuaMel. QopMyria A HAX0XKAEHUS MIOMAAY 00KOBOM IIOBEPXHOCTH MIPSIMOM TPH3MEL.
dopMmyra [ HAaX0XKAEeHUS 06 beMa IIPU3MHL.

Onpepenenve nupamungsl. opmyna Ay BEYUCIEHUS IOJHOM IOBEPXHOCTH Iupamupsl. ®opmyna nois
BBIYHUC/IEHUS 00beMa ITUPAMULEL.

OmperpeneHue IPSIMOT0 KPYroBOTO IUIMHAPA. JIeMeHTH nunuHapa. ®opmyna miomany 60K0BoH U
IIOJTHOY IIOBEPXHOCTEN UUNMHAPA, GopMysa A BEIYUCIeHns o6beMa HUIHHAPa.

OnpepeneHue IPSIMOTO KPYTOBOT0 KOHYCA. JJIeMeHTH KoHyca. PopMyna niomany 60KOBOH U IOJIHON
IIOBEPXHOCTEN KOHyca, GopMyIia [yl BEUUCIEHUST 00beMa KOHyCa.

Onpepenenue mapa, chepsl. Pasnuuue sTux aByx Tel. ©opMyia O BEIUUCIEHUS IIJIOMAAH IOBEPXHOCTH
ctheptl, 00BeMa Imapa.

[IpumepHEIE 3a0aHUA:

3apmanue 1. PemuTh uppanyoHanbHOE YpaBHEHNUE.

3apmanve 2. HaliTu 3HaUeHNe TPUTOHOMETPUYECKON (QYHKITUH.
3amanue 3. PemuTh norapudMudeckoe HePaBEeHCTBO.

3amanue 4. MccrnemoBaTh GYHKINIO C TOMOIIBIO TTPOM3BOTHOM.
3apanue 5. BEIYUCTUTS IIOMAagb GUTYPHL.

3apmanue 6. BEIYUCTUTH MI0mags (06HeM) reoMeTPUIECKOT0 Tela.
Kputepuu ouenuBanus:



90-100 6anoB - TpPu IPaBUILHOM U IIOJTHOM OTBETE Ha BOIIPOC, YBEPEHHOM BJIaIeHUH TEPMUHOJIOTHEH,
TIPaBUJILHOM peIeHuy 1 0HOPMIEHUN BCEX 3alaHUM;

80-89 6ansioB - Ipy IPaBUIBHOM U IIOJTHOM OTBETE Ha BOIIPOC, IPABUIILHOM peIIeHUN 1 0hOpPMIEHUN
YeThIpeX 3alaHu WK IPABUJILHOM PellleHuu U 0pOpMIeHUN BCeX 3aNaHui;

60-79 6annoB - Ipy HENIOJIHOM OTBeTe Ha BOIIPOC, IPABUNILHOM pelleHUuU U 0pOpMIEeHUN He MeHee
Tpex 3afaHuil;

0-59 6anioB - MpU HEIIOJIHOM OTBETE Ha BOIPOC, IPABUJILHOM DPeUIeHUH ¥ 0QOPMIIEHUN MeHee Tpex
3aJaHnun.

[IIxana oeHUBaHUS:
KonmuecTBo 6anmos 0-59 60-79 80-89 90-100

[IIkarna oneHUBaHUSA HEeYy[HOBJIETBOPUTEJIBHO YOOBJIETBOPUTEJIBHO XO0pOoI1I0 OTJIIMYHO

5.2.3 MeToau4yecKHe MaTepHaJibl, ONpe/e/IsioIIHe MPoueIypsl ONeHUBaHUsI 3HAHUH, YMEHHH,
MPaKTHYECKOr0 ONbITA IeSITEeIbHOCTH, XapaKTepU3yIoIlue 3Tanbl GopMUpPOBaHUS KOMIIETEHIIHH

[Topamok opraHu3alyy NPOBeNeHUs TEKYIIero KOHTPOJISA U IPOMEeXYTOYHOM aTTecTalluu [IpefCcTaBieH
B [Ton0XeHUU O HMPOBEJEHUM TEKYUIETO0 KOHTPOJIS U IPOMEXYTOUHON aTTeCcTaluu 00ydaluuxcs,
OCBaMBaUINX 00pa30BaTEIbHEIE POTPAMMEI CPETHET0 mpodeccuoranbHOro obpasoBanus B KysI'TY (Mm 06/-
10).

6. AHbIe cBeJieHHsI M (MJIH) MaTepHaJIbI
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