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Pabouyio mporpamMmy COCTaBHUII:

IIOIIINUCAHO 311 KY3I'TY
[Tompa3smenenue: Kadhempa TEOPUH U METOOUKH
mpodeccruoHanbHOT0 00pa30BaHUS
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CamoxHUKoOBa TaThsiHa ['eHHaIbeBHA

Pafoyas mporpamMma o6CyKIeHa Ha 3acelaHuy Kadeaps TEOPUK U METORNUKY TPO(HeCCHOHATBHOI0
o0pa30BaHus

ITporoxon Ne 5 o1 28.01.2026

IIOOIIUCAHO 311 KY3I'TY
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Iara: 17.04.2026 10:06:11

Kabauesckas Enena BsaueciaBoBHA

CornacoBaHO LUKJIOBOU-METOOUYECKOU KOMUCCHEH 10 HAIIPaBJIEHUIO IIOATOTOBKY (CIIeNXanbHOCTH)
27.02.07 YrpaBneHue KaueCTBOM MPONYKIIUY, TIPOIIECCOB U YCNYT (10 OTPACIISIM)
[TpoTokon Ne 6 ot 03.02.2026

MOOIMUCAHO 311 KY3ITY
[MTompaspenenue: Kabenpa TEOPUU U METOTUKY
mpodeccruoHanbHOT0 06pa30BaHUs
IomXHOCTE: IpenofaBaTens ( BRICIIAs KBanuGUKaIMoHHAas
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CrtpykoBa Onusa BuKTOpoBHa

CornacoBaHO 3aMecTUATeneM gupekTopa mno YP UII0

MOOIMAUCAHO 311 KY3ITY
[Tompasnenenue: UHCTUTYT NPOGECCHOHATBHOT0 00pa30BaHus
IOMKHOCTb: 3aMEeCTUTENh JUPEKTOPa Mo yuebHou paboTe
Iara: 16.06.2026 08:19:56

[TonyaktoBa HaTtanbs CepreeBsa




CornacoBaHO 3aMecTuTeseM aupekropa no MP UITO

MMOOIIUCAHO 311 KY3I'TY
[Tompa3smeneHue: UHCTUTYT NPOGECCUOHATIBHOTO 00pa30BaHUs
[ OKHOCTh: 3aMECTHUTENh AUPEKTOPA IT0 METONUYIECKON paboTe
Iata: 25.06.2026 16:58:04

bexkiieneBa Kcenus UropesHa




1. O0mas XxapaKTepUCTHKA pad0deil IPorpaMMel THCIUIUIHHBI

1.1 MecTo AMCOHUIIIUHEBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ILHOM MPOrPaMMBI

Yuebuasa puciumnivHa «MaTeMaTuKa» SBIseTCS 0053aTeIbHON YacThio 06meofpa3oBaTelbHOr0 IUKIIA
OCHOBHOM 06pa3oBaTebHON MporpaMMEl B cooTBeTCTBUM ¢ ®PI'OC mo crmernumansHocTH 27.02.07 «YmpaBnenue
KayeCTBOM IIPOAYKIUYU, IPOLIECCOB U YCIYT (II0 OTPACIAM)».

YuebHas mucuunnnHa «MaTeMaTuka» obecrmeynBaeT GOPpMUPOBaHKUE OOIIMX KOMIETEHINH 0 BCEM BUOAM
nesarensHOCTH OI'OC mo cnenuansHOCTH 27.02.07 «YIpaBneHue Ka4yeCTBOM IPOLYKINY, IPOLIECCOB U YCIYT
(o oTpacmsam)».

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

OcBoeHME TUCIUIIIVHE HAalIPaBIeHO Ha (GOPMUPOBaHUE:

OK 07 CopeiicTBOBaTh COXpaHEHUIO OKPYKAIOIIEH CPefibl, PpecypcocOepekeHuIo, IPUMEHITh 3HaHUT 00
M3MeHEeHUN KJIMMaTa, IPUHIUIIE 0epekIMBOT0 IPOU3BOACTBa, 3GGEKTUBHO NelCTBOBAThH B YPE3BHUAMHEIX
CUTYyaIHsIX

JIuuHoCcMHble pe3ybmamel: HaIU49re MOTUBAIMYU K 00YYEHHIO ¥ TMYHOCTHOMY Pa3BUTHIO;
IieJleHaIpaBlieHHOe pa3BUTHeE BHYTPEHHEH IO3UIKUK IUYHOCTH Ha OCHOBE AYXOBHO-HPABCTBEHHHIX I[EHHOCTEN
HaponoB Poccutickoit ®epmepanu, UCTOPUUECKUX U HAalMOHAIbHO-KYIbTYPHEIX TPAAULXK, GOpMUpPOBaHIE
CUCTEMEI 3HAaYUMEIX IIEHHOCTHO-CMBICJIOBEIX YCTAHOBOK, aHTUKOPPYIIMOHHOTO MUPOBO33PEHNUS,
IIPABOCO3HAHUS, SKOJIOTUYECKOHN KYJIbTYPhI, CIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH XKU3HEHHEIE TIJIaHEI
MemanpedmemHble pe3yabmambl: 0CBOEHHEIE 00y4aiOIIUMUCS MEXIIPEeAMeTHbIEe TOHATUS U YHIBEPCAJIbHEIE
yueOHEIe IeCTBUS (PeryIsiTUBHEIE, I03HaBaTEIbHbIE, KOMMYHUKATUBHEIE)

CIIOCOOHOCTDH UX UCIIO0/Ib30BAHUS B [T03HABATENIbHON U COIUANIbHOM IPaKTUKE;

OBJa[ieHVe HABEIKAMHU Y4eOHO-UCCIIe0BATEIbCKON, IPOEKTHON ¥ COLMANIbHOM AesITENbHOCTH

ITpeOmemHble pe3ysbmambl: yMeHNe UCIIONTb30BaTh TEOPETUKO-MHOXKECTBEHHBIN annapar [y ONUCaHUs
PeanbHBIX MTPOLECCOB U SIBJIEHUH U IIPU PEIIeHUH 3a/iad, B TOM YKCJIE U3 APYTUX YYeOHEIX IPEeIMETOB;
yMeHVe TIPUMEHSTh YPaBHEeHUs], HEPaBEHCTBA, UX CUCTEMEL I PELIeHUsT MaTEMaTHYECKUX 3a/lay U 3aad U3
Pa3IuYHLIX 00/1acTel HAYKU U PEAIbHOM XKU3HY;

yMeHUe HCII0JIb30BaTh IPOU3BONHYIO IJIT UCCTIEN0BaHUSA GYHKUINH, IJI HAX0XKOEHUS HAaUIyqlIero PeleHus B
IPUKJIAHEIX, B TOM YHUCJIe COIXANbHO-9KOHOMUUECKUX 3alaydax;

yMeHUe IrpaduuecKy UCCIeNoBaTh COBMECTHbEIe HabIoNeHNs C IIOMOIIbI0 A1arpaMM pacCenBaHUs U
JIMHENHOUN Perpeccuy;

3HAKOMCTBO C IIOHSTHSIMU: 3aKOH OOJIBITUX YHUCETI, METOME BEIOOPOYHEIX HCCIIENOBAaHNUN; YMEHNE IIPUBONUTE
TIPUMEPEI IPOSIBJIEHNUS 3aKOHA GOJBIINX YKUCENT B IPUPORHLIX U 0OIIECTBEHHBIX SBIICHUSX;

yMeHWe HCIIO0JIb30BaTh TP PELIeHNN 3afay U3y4YeHHbIe (HAKTH U TEOPEMbI IIaHUMETPUY; YMEeHNe OIleHUBATh
pa3MepH 06BEKTOB B OKPYKAIOIIEM MUDE;

yMeHUe paclo3HaBaTh PaBHEIE U OJ00HbBIe QUTYPEL, B TOM YKCJIE B IPUPOLie, UCKYCCTBE, APXUTEKTYPE;
yMeHUe HCIO0JIb30BaTh reOMeTPHUYeCKYe OTHOIIEHNS, HAaXOOUTh FreOMeTpUiecKre BeJIMUUHE (IJIMHa, IO,
nIomanb, 00beM) P pellleHNy 3afad U3 APYruX y4eOHEIX IPeIMeTOB U U3 PeabHO KU3HY;

yMeHNe MOJeNNpOBaTh peabHble CUTyalluy Ha SI3BIKe MaTeMaTUKH; COCTAB/IAThH BHIpAXKeHUs, YPaBHEHU ],
HepaBeHCTBa ¥ UX CUCTEMHI 110 YCIIOBUIO 3afaul, UCCIIe0BaTh IIOCTPOEHHEIE MOMIENN C UCIIONIb30BaHUEM
ammapara anre6ps], HHTEPIIPETHPOBATE IIOIYYEHHbIH PE3YIbTAT; CTPOUTh MAaTEMAaTUYECKIEe MOMEITH C
TIOMOIITBI0 TEOMETPUYECKUX TOHSITUH U BEJINYWH, PEIIATh CBI3aHHEIE C HUMHU IIPAKTUYECKUE 3a0a4l;
COCTaBJISITh BEPOSITHOCTHYIO MOZE/Ib U UHTEPIPETUPOBATE IOJyYeHHEIN Pe3yIbTaT; pelliaTh IPUKIafHbe
3a7lauy¥ CPefCcTBaMU MaTEMATUYECKOTO aHa/Iu3a, B TOM YKCJIE COIMaIbHO-9KOHOMUYECKOTO U (HU3UUECKOT0
XapakTepa;

yMeHUe BHIOUpaTh IOAXONALINN MeTOT 1Sl pellleHUs 3afayy; IoHUMaHle 3HAaYUMOCTY MaTeMaTUKH B
M3y4eHUN IPUPONHEIX IIPOLIECCOB U SIBNIEHUN; YMeHNe IPUBOAUTD IIPUMEPH MaTeMaTU4eCKUX OTKPBITUHN
POCCHUUCKON ¥ MUPOBOU MaTeMaTU4YECKOU HAyKU

OK 1 BriOupaTh criocoOBI perienust 3agay mpodeccuoHanbHOM esTeTbHOCTH TPUMEHUTENTBHO K PA3IMYHBIM
KOHTEKCTaM



JIuuHOoCMHble pe3y1bmambl: TOTOBHOCTh K CAMOPa3BUTHIO, CaMOCTOSITENIBHOCTH U CaMOOIPeeNeHHIO;
HaJM4re MOTUBALUY K 00YUEHUIO U INYHOCTHOMY Pa3BUTHUIO

MemanpedmemHbie pe3yabmambl: 0CBOEHHEIE 00y4aiOIIUMUCS MEXIIPEeAMeTHbIEe TOHATUS U YHUBEPCAJIbHEIE
yueOHEIe IedCTBUS (PeryIsiTUBHEIE, I03HaBaTEIbHbIE, KOMMYHUKATUBHEIE)

CIIOCOOHOCTDH UX UCIIO0Ib30BAHUS B [T03HABATENIbHON U COIUANIbHOM IPaKTUKE;

TOTOBHOCTb K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBIEHUIO YIeOHO! JesTeTbHOCTY, OPTaHU3alun
y4eOHOTr0 COTPYIHUYECTBA C TeJarorn4ecKuMy PaOOTHUKAMU ¥ CBEPCTHUKAMY, K YYaCTHIO B IOCTPOSHUN
WHIUBUAYAbHON 00pa30BaTEIbHON TPAEKTOPUHU

ITpeOmMemHble pe3ysbmambyl: yMeHNe PellaTh YPaBHEHNU S, HEPABEHCTBA ¥ CUCTEMEI C TIOMOINBLI0 PA3JIHYHbIX
IPUEMOB, pelllaTh YpaBHEHUS, HEPAaBEHCTBA U CUCTEMEI C ITapaMeTPOM;

yMeHue CTPOUTD rpaduky PYHKUIKY, BEITONHSITEL IIpeo0pa3oBanus rpaduKoB OYHKITHH;

yMeHUe HCIOIb30BaTh CBOMCTBa U rpaduky GyHKINY AJA pellleHUs ypaBHEeHU, HepaBeHCTB U 3amay C
napaMeTpaMy;

yMeHUe IPOBOLUTH UCCIIeNOBaHNe QYHKIMY; n300paxkaTh HA KOOPOUHATHOM MJIOCKOCTY MHOXKECTBA
pellleHuY ypaBHEHUM, HEPaBEHCTB U UX CUCTEM, HAXOOUTh aCUMIITOTE I'paduKa GyHKINY;

yMeHWE BHIYUCIISITH TPOU3BOAHEIE CYMMEI, ITPOU3BEEHNUST, YJACTHOTO ¥ KOMIO3UIMK HYHKINHN, HAXOAUTh
ypaBHEeHUe KacaTelnbHOU K rpaduky QyHKIMY;

yMeHUe IIPOU3BOAUTE apudMeTHyecKre JeUCTBUSA C KOMIIJIEKCHBIMU YHUC/IAMHU, IPUBOOUTH IPUMEPEL
UCII0Ib30BaHUS KOMIIJIEKCHEIX YUCETT;

yMeHNe HaXOIUTh BePOSITHOCTU COOBITUY C HCIIONIb30BaHUEM IrpadudecKUX METONOB, IPUMEHSTh I
peleHus 3amay GOPMyIIbl CI0KEHUT U YMHOXKEHUS BEPOSTHOCTeH, GOPMyIy IIOJTHON BEPOATHOCTH, GOPMYITy
Beprynnn, koMOuHaTOPHLIE GAKTH 1 HOPMYIIH], OLEHMBATh BEPOSITHOCTH PEATTbHEIX COORITHH;

yMeHUe IPUMEHATL CBOMCTBa reOMeTprUYeCKuX GUIyp, CaMOCTOSITEIbHO (POPMYIUPOBATh ONpenesleHus
U3y4aeMBIX GHUTYD, BEABUTATh TUIIOTE3H O CBOMCTBAX U MPU3HAKAX TeOMETPUYECKUX GUryp, 060CHOBLIBATH
UJI OTIPOBEPraTh UX;

yMeHUe IIPOBOOUTH Kitaccu(UKaIuio GUryp mo pas3TuYHEIM IPH3HaKaM, BHIIOIHATE He0OX0OMMELe
[OIOJIHUTENIbHEIE TIOCTPOEHU S, HAXOAUTh OTHOIIeHNEe 005eMOB ITOI0OHBIX GUTYD

OK 2 Hcronb30BaTh COBpeMeHHbIe CPENCTBa T0UCKA, aHaNN3a U HHTeplpeTalnuy UHGOpMaIun U
nHGOPMalXOHHbIe TEXHOJIOTHY /IS BEIIOTIHEHUS 3a/iad IpodeCcCuOHAaNbHON JeaTebHOCTH

JIuuHoCMHble pe3y1bmambl: TOTOBHOCTh K CAaMOPa3BUTHIO, CaMOCTOSITENIBHOCTH U CaMOOIIPeNeNIeHHI0;
HaJIM4re MOTHBALUY K 00yUEeHUIO ¥ THYHOCTHOMY Pa3BUTHIO

MemanpedmemHble pe3yabmambl: OCBOEHHEIE 00yYaIOIIUMUCS MEXKIPEAMETHbIE TOHSITHS U YHIHBEPCAJIbHEIE
yueOHEIe [eCTBUS (PEryIsTUBHEIE, I03HABATEIbHLIE, KOMMYHUKATHUBHEIE)

CITOCOOHOCTH WX MCIIOIh30BAHUS B TIO3HABATEILHON U COLMANBbHOM MPAKTUKE;

TOTOBHOCTb K CAMOCTOSITEJIbHOMY ILJIaHUPOBAHUIO U OCYLIECTBIIEHUI0 Y4eOHON NesiTeTbHOCTH, OpraHu3aluy
y4eOHOro COTPYIHUYECTBA C [TefarorniecKuMu pabOTHUKAMU U CBEPCTHUKAMH, K YYaCTHUIO0 B IOCTPOEHUN
WHOVBUAYaIbHOM 00pa30BaTEIbHON TPAEKTOPUH

ITpeOmemHvble pe3ysomambl: yMeHHUE OIIEPUPOBaTh NOHATUSIMU:

OIIpefielIeHne, aKCUOMa, TEOPEMa, CIIefICTBYE, CBOUCTBO, IPU3HAK, JOKA3aTeIbCTBO, PABHOCHUIILHEIE
GbopMyIUPOBKY;

MHOK€CTBO, IOAMHOXKECTBO, OIIEPAIUX Hafl MHOXKECTBaMHU;

couyeTaHue, IePeCcTaHOBKA, YHUCJI0 COYETAHUN, YUCIIO IePeCTaHoBOK; OuHOM Hbi0TOHa;

HaTypanabHOE YUCJIO, 1leJI0e YKCTI0, OCTATOK I10 MOLYJII0, PalloHaIbHOe YKCII0, UpPalloHaIbHOe YUCIIO,
MHOK€eCTBa HaTypasbHbIX, IIeJIbIX, PalliOHa/IbHEIX, [eACTBUTENILHEIX YU CeT;

CTeleHb C LeJIbIM IT0Ka3aTeNleM, KOpeHb HaTypalbHOU CTENeHH, CTeNleHb C PalliOHANIbHEIM [T0Ka3aTeleM,
CTeIeHb C OeNCTBUTENBHEIM (BEIIeCTBEHHEIM) [T0Ka3aTeseM, JIorapiudM Yucia, CHHYC, KOCUHYC U TaHTEHC
ITPOM3BOJIEHOTO YHUCIIA;

TOXKIECTBO, TOKAECTBEHHOE TPe00pPa30BaHue, YpaBHEHNE, HEPABEHCTBO, CHCTEMAa YPAaBHEHUY U HEPABEHCTB,
PaBHOCUJIBHOCTh YPABHEHUM, HEPABEHCTB U CUCTEM, PaIlMOHA/IbHEIE, PPAIMOHAJIBHEIE, T0OKA3aTE IbHEIE,
CTeIeHHEIE, JIoTapubMuUecKue, TPUTOHOMETPHYECKUE YPaBHEHNUS, HEPABEHCTBA U CUCTEMEL;

rpaduk ¢yukmu, obpaTHas GYHKIUSA, KOMIO3UIMS QYHKIWH, THHEeWHas QyHKINS, KBagpaTUYHas QyHKIUS,
creneHHas QyHKINS C LeNIEIM II0Ka3aTelleM, TPUrOHOMeTpruieckre GyHKINUY, o6paTHEE
TPUroHoMeTpuieckre QyHKIWH, TI0Ka3aTeNbHasd U Jorapudmudeckas GyHKINY;

YeTHOCTh QYHKINY, IEPUONUYHOCTL QYHKINY, OTPAaHUUYEHHOCTh QYHKLINY, MOHOTOHHOCTE QYHKIIUY,
3KCTPEMYM (QYHKIMY, HanOOobIllee ¥ HAaUMeHbIee 3HaYeHUT QYHKIUY Ha IIPOMEXKYTKE;
MIOCJIEIOBATEIFHOCTD, apu(MeTHIeCcKas IPOrPecCust, TeOMeTPUYECKAs IPOTrpeccus, 6ECKOHEYHO
yOBIBaIOI[ast reOMEeTPUYECKasi MPOTPECCHUS;



HENPePLIBHOCTL GYHKINY, aCUMIITOTE I'paduka GyHKINY, IIepBasi ¥ BTOpasi IPOU3BONHAsA QyHKINY,
TeOMETPUYECKUN ¥ QU3NUECKU CMBICI TPOU3BOIHOM, TepPBO0OPa3Hasi, OMpeNeIeHHbIN HHTETPal;

TOUKa, [IpsAAMas, IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, IJIOCKUY yTOJl, ABYIPaHHEIN YIOJl, TPDeXTPaHHEIN
yT0J1, IepeceKaloIyecs, napasiie/ibHble U CKPEeIIUBaoIIuecs psMble, TapasielbHOCTh U
NEePIeHINKYIIPHOCTD IPSIMEIX U IIJIOCKOCTEH, YTOJl MeXAY MPSMBIME, YTOJI MeXAY NPAMOH U IIIOCKOCTHIO,
yTOJI MeXAY NJIOCKOCTSIMUY;

MHOTOTPaHHUK, CeYeHNe MHOTOTpaHHUKA, TPaBUIbHBIN MHOTOTPAHHUK, IPU3Ma, TupaMuaa, Gurypa u
IIOBEPXHOCTD BpallleHusl, UINHIDP, KOHYC, ap, chepa, pa3BepTka IOBEPXHOCTH, CEUeHUs KOHyca 1
IIUINHIPA, TapasjiefibHEle OCH UJIM OCHOBAHUIO, CeUeHNe 1apa, JI0CKOCTh, Kacawuasacs chepsl, UUIUHADA,
KOHYCa;

miomans GuUrypsl, 00beM GUTyphl, BeJIMYKHA YIJ1a, PACCTOSHNUE OT TOUKY [0 IJIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMU, PACCTOSHYIE MeX[Y IJIOCKOCTSIMH, Iolans chepsl, IIoanb I0BEPXHOCTH TUPaMULIEL, IIPU3MH,
KOHyCa, IUNINHAPa, 06beM KyOa, IPsSMOYTONIBHOTO Tapaiieyienuienia, TUpaMUIE, IPU3MbL, IUIHHPA,
KOHyCa, IIapa;

IOBUXKEHUe, TapaJleNbHE IepeHoC, CUMMETPHUs Ha IIJIOCKOCTH U B IIPOCTPAHCTBE, II0BOPOT,
npeobpa3oBaHue mogo0us, momoOHbIe GUTYPHL;

IPSIMOYTOJIbHAS CUCTeMa KOOPOKUHAT, BEKTOP, KOOPAUHATH TOYKY, KOOPOUHATHL BEKTOPa, CyMMa BEKTOPOB,
IIPOM3BeNleHrEe BEKTOPA Ha YXCJI0, Pa3jIoKeHNe BEKTOpa 110 6a3ucy, CKaaspHOe TPOU3BeieHe, BEKTOPHOE
IPOX3BefeHUe, YTOJI MeXKy BEKTOPaMy;

cy4aliHasl BeIMYMHA, pacupenesieHie BePOSTHOCTeHM, MaTeMaTHYeCKoe OXUaHue, DUCIIePCUs u
CTaHIapTHOe OTKJIOHEHUE CITy4yaiHoi BeJIMYUHb, GYHKIUY paclpenelleHus U IJIOTHOCTH PaBHOMEPHOTO,
IIOKa3aTeIbHOT0 ¥ HOPMaIbHOTO pacnpeneneHul;

yMeHNe HaXOMUTh aCUMIITOTH r'padrka GyHKINY;

cpenHee apudMeTHYECKOe, MeiaHa, HauboJIblllee U HauMeHblIee 3HaUeHNsI, Pa3Max, AUCIEPCHS,
CTaHJapTHOE OTKJIOHEHWe [l ONMCAHUS YUCIIOBEIX TaHHEIX;

yMeHUe UCCIeN0BaTh CTaTUCTUYECKHE NaHHEIE, B TOM YUCJIe C IPUMeHeHreM rpaduieckKux MeTOLOB 1
3JIEKTPOHHBIX CPELCTB;

yMeHUe HUCIOJIb30BaTh CBOMCTBA U3Y4YEHHEIX paclpefie/IeHul I PelleHus 3aay;

yMeHNe MOJeNIMpOBaTh peasbHble CUTyalluy Ha SI3bIKe MaTeMaTUKY;

yMeHUe COCTaBINATh BEIpaXKeHUs, ypaBHEHNS, HepaBeHCTBA U UX CUCTEMEHI 110 YCIIOBUIO 3afiadl, UCCIIEN0BATh
IOCTPOEHHEIE MOJENY C UCII0Ib30BaHUEM amnmapara anreOps], THTePIPeTHPOBATh IIOyYeHHBN Pe3yIbTaT;
yMeHUe CTPOUTh MaTeMaTH4YeCKue MOJEeNH C IOMOIIBI0 TeOMEeTPUYECKUX TOHSITUY U BeJINYUH, pelllaTh
CBS3aHHbIe C HUMU IIpAKTH4YeCKue 3aJadl; COCTaBIsATh BEPOSITHOCTHYIO MOLEJIb U UHTEPIPEeTUPOBaTh
IIOJTy4YeHHEIN pe3yibTaT;

yMeHUe pellaTh IpUKIafgHbe 3a0adl CpefCcTBaMU MaTeMaTHyeCKoro aHanu3a, B TOM 4UCle COLUaNbHO-
SKOHOMHYECKOTro ¥ GU3NYECKOro Xxapakrepa

OK 3 IlnaHupoBaTh U peanu30BEBaTL COOCTBEHHOE TPodeCcCHOHaNbHOe U INYHOCTHOE Pa3BUTHE,
IPeNIpPUHUMATENbCKYI0 AesITeIbHOCTh B IIpodeccroHanbHOM chepe, UCIIONIb30BaTh 3HAHUS 110 GUHAHCOBOMI
TPaMOTHOCTH B PA37IUYHEIX KU3HEHHBIX CUTYaIUIX

JIuyHoCcmHble pe3ybmambl: TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITENIbHOCTH U CaMOOIIpee/IeHUIO;
HaJIM4re MOTHBALUY K 00YUEeHUIO ¥ INYHOCTHOMY Pa3BUTHUIO

MemanpedmemHbie pe3yabmambl: 0CBOEHHEIE 00y4aiOIIUMUCS MEXIIPEeAMeTHbIEe TOHATUS U YHUBEPCAJIbHEIE
yueOHEIE [eHCTBUS (DPETYNSITUBHEIE, TO3HABATENIbHbIE, KOMMYHUKATHBHEIE)

CIOCOGHOCTH UX UCIOJIb30BAaHUS B IO3HABATEIBHOM U COLMALHON TPAKTHKE;

OBJIa[ieHVe HABEIKAMHU Y4eOHO-UCCIIe0BATEIbCKON, IPOEKTHON ¥ COLMANIbHOM AesiTEebHOCTH

ITpedmemHvie pe3y1bmamel: YMEHUE UCIIOIH30BATh TEOPETUKO-MHOKECTBEHHEIH allllapaT AJisl OMUCAHUS
PeanbHBIX MTPOLECCOB U SIBJIEHUH U IIPU PEIIeHUH 3a/iad, B TOM YKCJIE U3 APYTUX YYeOHEIX ITPEeIMETOB;
yMeHUe TIPUMeHSITh KOMOMHATOPHbIE (DAKTH U PACCYKOEHUS [JIS PEIIeHUS 3aay;

yMeHUe HCIO0JIb30BaTh MIPU3HAKY [EeTMMOCTY, HAMMEHbINNH 00U NeTUTe b U HauMeHbIee 001iee KPaTHOE,
anmroput™ EBK/nMa Npy pelIeHNN 3aay; 3HaKOMCTBO C PA3/IMYHEIMU [TO3UIMOHHEIMYU CUCTEMaMU
CUMCTIEHUS;

yMeHUe PUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMHI [IsI PEIIEeHUST MaTeMaTHYeCKUX 3aay ¥ 3afad U3
pa3nuYHbLIX 0671acTel HAyKU ¥ peaybHOMN XKU3HY; YMEHNE UCIIONIb30BaTh rpaduky QYHKIWHA AT N3y4eHus
IIPOLIECCOB ¥ 3aBUCUMOCTeH IPY PELIeHNH 3a0ayd U3 OPYTUX Y4eOHBIX IPeIMETOB U U3 PeabHOM XKU3HY;
yMeHUe BhIpaxkaTh GOPMyIaMy 3aBUCUMOCTH MEXK[Y BETHUYUHAMHY;

YMEeHWe HCII0JIb30BaTh MIPOU3BOMHYIO AJIT UCCIIENOBAHMS QYHKUINH, I/ HAX0XKOEHNUS HAUIYYIIET0 PEIIEHNS B
IPUKJIAIHEIX, B TOM YHUCJIe COIMAIbHO-9KOHOMIYECKUX U (GU3NIECKUX 3afiadax, IJIs OIPeNesIeH!sI CKOPOCTH



U YCKOPEHHUS; HaXO[UTh IJIOMIAU ¥ 06 BEMEI QUTYD C ITOMOIIBI0 HHTETPAJIA; TPUBOTUTH IPHMEPH
MaTeMaTH4eCKOro MOIe/IMPOBaHUS C IOMOIIbI0 JuddepeHInanbHEX ypaBHEHNY;

3HAKOMCTBO C ITOHSATUSIMU: 3aKOH OOJIBIINX YHCEJI, METONEI BEIOOPOYHAIX UCCIIeIOBaHUM;

yMeHVe IIPUBONUTE IPUMEDPH! IPOSIBIEHUS 3aK0HA OOIBIINX YUCEN B IPUPOTHEIX U 00IIeCTBEHHEIX SIBJIEHUSX;
yMeHUe HCIOIb30BaTh IPY PellleHuU 3amayd U3ydyeHHble GaKTh U TeOpeMbl ITaHUMEeTPUY;

yMeHUe OLIEHUBATh Pa3MePH 00bEKTOB B OKPYKAIOLIEM MUDE;

yMeHUe CTPOUThH CeUeHUEe MHOTOIPAHHMKA, ©300paxkaTh MHOTOTDAHHUKY, GUTYDH ¥ NOBEPXHOCTY BPAIEHUS,
UX CeYeHUSs, B TOM YHKCJIe C TOMOIILIO 3JIeKTPOHHEIX CPELCTB;

yMeHWe Paclo3HaBaTh PaBHEIE U MOJO0HBIE GUTYPHL, B TOM YKCJIE B IPUPOLE, UCKYCCTBE, ADXUTEKTYPE;
yMeHUe UCII0NIb30BaTh TeOMeTpUYeCcKre OTHOLIEHNS, HAXOOUTh reOMeTPUYeCKIe BeJIMYUHE (II1Ha, Yo,
nIomans, 00beM) IPU PelleHNy 3afay U3 OPYTuX Y4eOHEIX IPeaMETOB U U3 PeabHOM KU3HY;

yMeHNe MOJelIMpOBaTh peasbHble CUTyalluy Ha SI3bIKe MaTeMaTUKU; COCTAaBJIAThH BHIPAXKeHUs, YPaBHEHN ],
HepaBeHCTBa ¥ UX CUCTEMHI 110 YCIIOBUIO 3afilaul, UCCIIe0BaTh IIOCTPOEHHEIE MOLIEIN C UCIIONIb30BaHUEM
ammapara anreOpH, UHTePIPeTHPOBATh MOIyYEHHEIH Pe3yIbTaT; CTPOUTh MAaTEMATUIECKUE MOJEH C
IIOMOIITBI0 TEOMETPUYECKUX ITOHATUH U BEJIMYNH, PellaTh CBI3aHHLIE C HUMHU IIPaKTUYECKUe 3a0adl; yMeHue
COCTaBJISITh BEPOSITHOCTHYIO MOZIe/Ib U UHTEPIPETUPOBATh IIOJIyYeHHEIM pe3yibTarT;

yMeHUe pellaTh IpPUKIafgHbe 3a0add CpefcTBaMU MaTeMaTH4eCKoro aHaau3a, B TOM YUCJie COLUaIbHO-
3KOHOMMYECKOI0 ¥ GU3NYIECKOr0 XapaKkTepa;

yMeHUe BIOUpAaTh IOAXOOAIINM METON 71l PEIIeHUs 3afa4yy; IOHNMaHue 3HAaYUMOCTH MaTeMaTUKH B
U3y4eHUN IPUPOIHEIX U 00IIeCTBEHHBIX IIPOIIECCOB U SIBJICHUN;

yMeHUe paclo3HaBaTh IPOsIBJIeHNe 3aKOHOB MaTeMaTUKH B UCKYCCTBe, YMeHNe IIPUBONUTE IIPUMEPHL
MaTeMaTHYeCKUX OTKPHITUHM POCCUMCKOW ¥ MUPOBOM MaTeMaTH4eCKON HayKu

OK 4 3¢ hexTHBHO B3aUMOeHCTBOBATL U PAOOTATh B KOIEKTHBE ¥ KOMaH[Ie

JIuuHOCMHble pe3y1bmambsl: HaNuYue MOTHUBAIMY K 00YYEHHUIO U THYHOCTHOMY Pa3BUTHIO;
IleJieHalpaB/ieHHOe Pa3BUTHeE BHYTPEHHEeU [T03UINUY IMYHOCTY Ha OCHOBE LyXOBHO-HPaBCTBEHHBIX IEHHOCTEN
HaponoBs Poccutickoit ®epepanuy, UCTOPUUECKUX U HAlMOHAIBHO-KYIbTYPHEIX TPAAULXK, GOpPMUDPOBaHIE
CHCTeMbI 3HaUUMEIX IIEHHOCTHO-CMEICTIOBLIX YCTAHOBOK, aHTUKOPPYILKXOHHOIO MUPOBO33PEHUS,
IIPaBOCO3HAHUS, SKOJIOTUYECKOM KYIbTYPhl, CIOCOOHOCTU CTABUTH LI U CTPOUTH XKU3HEHHEIE IIJIaHbL

MemanpedmemHble pe3yabmambl: TOTOBHOCTh K CAMOCTOSITEJTbHOMY IIJIAHUPOBAHHUIO U OCYIIECTBIEHUIO
yueOHOH JesTeIbHOCTH, OPTAaHU3ALUUYN YIeOHOT0 COTPYIHUYECTBA C IeJaroTHIeCKUMHU PabOTHHKAMU U
CBEPCTHUKAMH, K YYaCTHIO B TIOCTPOEHUY WHOUBUAYAIbHOM 00Pa30BaTEIbHOM TPAEKTOPHH;

OBJIafIeHVe HaBHIKAMHU Y4e0HO-UCCIIEN0BATEIBCKOMN, IIPOEKTHON ¥ COIMANIbHOMN €SI TETFHOCTH
ITpeOmemHuble pe3ysbmambl: yMeHUe GOPMYTUPOBaTh 06PATHOE ¥ MPOTHUBOIIOIOKHOE YTBEPKIEHUE,
MIPUBOAUTEL IPUMEPH! M KOHTPIIPUMEPHI, HCIIOIL30BaTh METOJ MaTEMaTUYE€CKON HHOYKIINY;

yMeHue MPOBONUTDH NOKa3aTeNlbHbIe PACCYKOEHUS IIPY PELIeHUH 3afay, OLeHUBATh IOTUYECKYI0
MIPaBUJIBHOCTb PaCCyXKIEeHUH;

yMeHUe UCII0NIb30BaTh rpaduku GYHKIUH [ U3yUeHUs MPOLeCCOB X 3aBUCUMOCTEN IIPH PellleHWH 3afay 13
OpPYTUX y4eOHBIX IPEAMETOB ¥ U3 PeabHOM XKU3HY; BHPaXkaTh GOPMyIaMy 3aBUCUMOCTH MEXKIY
BEeJIMYMHAMHU;

yMeHre rpaduuecKu UCCIENOBAaTh COBMECTHEIE HA0OMIONeHNS C IIOMOILBI0 AarpaMM PAaCCeMBaHUS U
JIMHEVHOU pPerpeccuy;

yMeHUue UCIIONb30BaTh IIPH PELIeHUH 3a0ay U3ydeHHbIe GaKThl ¥ TEOPEMbI ITaHUMETPUH;

yMeHue OlleHUBaTh Pa3MepPHl 00HEKTOB B OKPYKAIOIIEM MUPE;

yMeHUue CTPOUTDH CeueHNe MHOTOTPaHHMKA, ©300paXkaTh MHOTOTPAaHHUKHY, GUTYPH! ¥ TIOBEPXHOCTH BPAILEHHUS,
UX CeYeHMSI, B TOM YHKCJIE C TOMOIIBIO 37IEKTPOHHBIX CPENCTB;

yMeHUe paclo3HaBaTh PaBHEIE U MOJOOHbBIe GUTYPHI, B TOM YKCJIE B IIPHUPOE, HCKYCCTBE, APXUTEKTYPE;
yMeHUe UCII0NIb30BaTh TeOMeTpUYeCKre OTHOLIEHNS, HAXOAUTh TeOMeTPUYeCKIe BeJIMYUHE (II1Ha, Yo,
mIoIanb, 00beM) IPU PELIEHN] 3afay U3 OPYTUX YYeOHEIX IPEOMETOB ¥ U3 PealbHOM KU3HY;

yMeHUe MOJeNIPOBaTh pealbHble CUTYyallul Ha sI3bIKe MaTeMaTUKH, COCTABIIATh BEIPaKeHU s, YPaBHEHUS,
HepaBeHCTBa ¥ X CHCTEMBI 110 YCIIOBHUIO 3afla4yy, UCCIIeIOBATh IIOCTPOEHHBIE MOMIENIN C UCII0OIh30BaHUEM
ammapaTa anre0phl, ”HTePIPETUPOBATh IIOYYEHHbIH pPe3ybTaT;

yMeHUue CTPOUTh MaTeMaTH4YeCKUue MOJIEINH C TTOMOILBI0 TeOMETPUYECKUX MTOHSITUN U BEJIMYUH, pellaTh
CBsI3aHHBIE C HUMHU ITPAKTUYECKHUe 3a7auu;

yMeHUE COCTaBJISATh BEPOSTHOCTHYIO MOLENL U UHTEPIIPETUPOBATh II0JTyYeHHBIM pe3ybTaT;

yMeHUe pellaTh IpUKIafgHble 3afayd CpefCcTBaMU MaTeMaTH4eCKoro aHaau3a, B TOM YUCJie COLUaIbHO-
9KOHOMMYECKOTO ¥ (U3UYECKOT0 XapaKTepa;

yMeHVe BHIOUpAaTh IOAXOOSAIINH METON 71l PEIIeHUS 3afja4yy; IOHNMaHNe 3HAYUMOCTH MaTEMATHKHU B



U3y4YEHUN IPUPOIHEIX ¥ 00IIECTBEHHEIX IIPOLIECCOB U SBJIEHUN;
yMeHUe paclio3HaBaTh IPOSBIeHNEe 3aKOHOB MaTeMaTUKU B UCKYCCTBe, YMeHUe IIPUBOJUTE IIPUMeEPHL
MaTeMaTH4YeCKUX OTKPEITUN POCCUUCKOU ¥ MUPOBOU MaTeMaTAYeCKON HayKu

B pe3yjbTaTe OCBOEHHUSI TUCIHUIIITHHLI 00yYAIOUIUHACS B 001IeM 10 TUCHHUIUTHHE T0/IKEeH

JIN4YHOCTHBIE PE3YIbTaThL:

- TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSATENIBHOCTH U CaMOOIPefeNIeHNI0;

- HaJIW4Ke MOTUBALUY K 00Y9EeHUIO U TINYHOCTHOMY Pa3BUTHIO

- HaJIn4¥e MOTHBALUY K 00Y9eHUIO U TIUYHOCTHOMY Pa3BUTHIO;

- lleJleHaNIpaBlieHHOE pa3BUTHE BHYTPEHHEHU MO3ULKU JINYHOCTH HAa OCHOBE OYXOBHO-HPABCTBEHHBIX
IeHHOCTel HapomoB Poccuiickoii ®emepalinyl, UCTOPUUECKUX U HAIMOHAIbHO-KYJIbBTYPHEIX TPafulUi,
dbopMupOBaHUE CHUCTEMH 3HAYUMEIX IIeHHOCTHO-CMBICJIOBHIX YCTAHOBOK, AQHTHUKODPPYIIHXOHHOTO
MHPOBO33pEHHUS, IPABOCO3HAHUSA, SKOJOTUYECKOHN KYJIBTYpPH, CIOCOOHOCTHU CTaBUTH I[€IM U CTPOUTH
JKU3HEHHEIE IIJIaHbI

MeranpenMeTHbIe pE3YIbTaTHL:

- OCBOEHHBIE 00yYAIOIMIMMUCS MEXIPEOMETHHE IOHATUS ¥ YHUBEDPCaJbHEIE y4eOHEE HEHCTBUS
(perynsaTuBHbIE, TI03HaBaTeNbHEE, KOMMYHUKATHBHEIE)

- CTIOCOOHOCTH WX MCIIOIh30BAHUS B TIO3HABATEILHON U CONMAILHOM MPAKTHKE;

- TOTOBHOCTb K CaAMOCTOSITEJIBHOMY IJIAHMPOBAHUIO U OCYIECTBIIEHUI0 y4eOHOU [esTEIbHOCTH,
opraHu3anuy y4e0HOro COTPYAHUYECTBA C NeNarorudeCKUMU pabOTHUKAMU U CBEPCTHUKAMHU, K y4aCTHIO B
IIOCTPOEHUY UHIUBUIYaIbHON 00pa30BaTelbHON TPaeKTOPUU

- OBIafleHYe HaBHIKaMU yueOHO-UCCIeI0BaTeIbCKOM, TPOEKTHOM U COUKATbHON JedTeIbHOCTH

- TOTOBHOCTh K CaMOCTOSITEIbHOMY IIJIaHWPOBAHUIO U OCYL[ECTBIIeHUI0 yueOHOHU [eATeNbHOCTH,
OpraHu3auuy y4e6HOTO COTPYNHUYECTBA C IefarornyecKuMu pabOTHUKAMU U CBEPCTHUKAMY, K YYaCTHUIO B
[IOCTPOEHUY MHAWBULYATbHON 06pa30BaTeNIbHOM TPaeKTOPUY;

[IpenMeTHEIE PE3YIBTATHL:

- YMeHUe pellaTh YpPaBHEHUS, HEPABEHCTBA U CUCTEMBHl C IIOMOIUIBI0 PA3JIMYHEIX IPUEMOB, PeIlaTh
ypaBHEHUs, HEPaBEHCTBa U CUCTEMEL C IapaMeTpOM;

- yMeHHe CTPOUTh rpaduku QyHKIUHN, BEIIONTHATE Ipeo0pa3oBaHus rpaduKoB QyHKITHIL;

- YMeHUe UCII0NIb30BaTh CBOMCTBA U rpaduku GyHKUIUN [JIA pellleHus YpaBHeHNH, HepaBeHCTB U 3afay
C IIapaMeTpaMy;

- yMeHUe POBOJUTH UCCIIEN0BaHNe GYHKIWY; H306paxkaTh Ha KOOPAUHATHOMN IIJIOCKOCTA MHOXKECTBA
pellleHu} ypaBHEHUH, HEPAaBEHCTB U UX CUCTEM, HaXOMUTh aCUMIITOTH rpaduka GyHKINY;

- YyMeHWe BBIYUCISATH MPOMU3BOOHBIE CYMME], TPOU3BEAEHHUS, YJACTHOTO ¥ KOMIIO3ULUU (DYHKIUH,
HaXOOUTh YpaBHEHUe KacaTeIbHOU K rpaduky QyHKIMY;

- yMeHNe NIPOU3BONUTH apudMeTHIECKUEe NeUCTBUS C KOMIIJIEKCHEIMYU YKCJIaM¥, IPUBOAUTEL IPUMEDEL
KCIIO/Ib30BAHUS KOMILIEKCHEIX YHUCeTT;

- yMeHMe HaXOOUTh BEPOATHOCTH COOBITUI C UCIIONIb30BaHUeM IpaduyecKux METONOB, IPUMEHATD IS
peleHus 3ana4 GOPMYJIHl CIOKEHUS U YMHOXKEHUS BEPOATHOCTEH, GOpMyIy IIOIHOM BEPOATHOCTH, GopMyITy
BepHynnu, koMOuHATOPHLIE GAKTH U HOPMYIIH], OLEHUBATh BEPOSITHOCTH PEATTBHEIX COORITHH;

- yMeHHe INPUMEHSATh CBOWCTBa reoMeTpudecKux Quryp, caMocTtosiTenbHO GOPMyIUPOBaTh
onpefeieHusl u3ydaeMblx GUTYD, BEIIBUTATh TUIIOTE3Rl O CBOMCTBAX U IIPU3HaKaX TeOMETPUUECKUX QUryp,
000CHOBEIBATh WJIH OIIPOBEPTATH UX;

- YMeHUe IPOBOJUTE KJIAaCCUPUKAINI0 GUTYD IO PA3TUYHEIM IIPU3HAKAM, BHIIOJIHATH HEOOXOOUMEIE
IOTIOJIHUTEJIbHEIE TIOCTPOEHN S, HAXOAUTh OTHOIIEHNE 005eMOB TOTOOHBIX QUTYD

- yMeHUe OIepUpoBaTh MOHATUSIMU:

- ompefiesieHNe, aKCUOMa, TeopeMa, CIeNCTBUE, CBOMCTBO, IPU3HAK, NOKa3aTeIbCTBO, PAaBHOCUIEHEIE
GbOpMyIUPOBKY;

- MHOXKECTBO, IIOEMHOXKECTBO, Ollepalliy Hafi MHOXK€eCTBaMy;

- COYETAHUE, TIEPECTAHOBKA, YUCIIO COUETAHUH, YUCIIO TEPECTAaHOBOK; OuHOM HBIOTOHA;

- HaTypajibHOEe 4YHCJI0, IIeJoe YUCJI0, OCTAaTOK II0 MOAYJII0, palioHAaNbHOe YUCJIO, MppaluoHaIbHOe
4YKCJI0, MHOXKECTBa HaTyPAJIbHEIX, IIeJIEX, PAallMuOHAIbHEIX, e CTBUTEIbHEIX YUCET;

- CTeleHb C I[eJILIM I0Ka3aTejleM, KOPeHb HATypalbHOU CTEIeHU, CTelleHb C paldOHAaJIbHEIM
ImokKasaTeJieM, CTelleHb C NeHCTBUTENIbHEIM (BellleCTBEHHEIM) [T0Ka3aTesieM, Jorapudm yucia, CUHYC, KOCUHYC
Y TAHTeHC IPOU3BOJIBHOTO YUCIIA;

- TOXJIECTBO, TOXKIECTBEHHOEe MpeoOpa30BaHNe, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUU U
HepaBeHCTB, PABHOCUJIBHOCTh ypDaBHEHUM, HEPaBEHCTB M CHUCTEM, PallMOHaNbHEIE, UppaluOHAJbHEIE,
TIOKa3aTeJIbHEe, CTeTIeHHEbIEe, TorapudMudecKue, TPUTOHOMETPUYECKYe YPaBHEHNU S, HEPABEHCTBA U CUCTEMEL;



- rpadur GyHKIMM, 0OpaTHAS QYHKUWS, KOMIO3UIMSA GYHKIWMH, THHEHHAS QYHKINS, KBafpaTUYHAS
GyHKIUA, cTeneHHas (QYHKUHUS C I[eJIBIM [OKA3aTeJieM, TPUTOHOMEeTpPUudYeckue GyHKIUU, oOpaTHHIE
TPUrOHOMeTpUYeckrue (DyHKIMM, NOKa3laTelbHAs U jorapudmudeckas GyHKIUY;

- YeTHOCTh GQYHKUIUY, IePUONUYHOCTh QYHKINY, OTPAaHUYEHHOCTh QYHKIINY, MOHOTOHHOCTh QYHKIUY,
SKCTpeMyM GyHKIUY, Haubosblllee 1 HaVMeHbllIee 3HaYeHUd QYHKIIMY Ha IPOMEXKYTKE;

- TIOCJIeJOBATEIBHOCTh, apudMeTHIeCcKasl IPOTPECCUs], Te0OMeTpUYecKast IPOrpeccusi, 6ECKOHEYHO
yOBIBatoIas reoOMeTpUIecKast IPOTPECCHS;

- HeIPePHLIBHOCTb (PYHKIMY, aCUMIITOTH I'paduka GyHKINY, IepBasi ¥ BTOpas Ipou3BogHas QyHKIUHU,
TeOMETPUYECKUHN ¥ PU3NUECKUH CMEICI TPOU3BOIHOM, TepBO0OPa3Hasi, OIpPeNeIeHHEINH HHTETPal;

- TOYKA, IpgaMas, IJI0CKOCTh, IPOCTPAHCTBO, OTPE30K, Jy4, IJIOCKUU YyroJ, OBYTPaHHHU YTOII,
TPeXTPaHHBIY YroJ, epeceKalomuecs, IapajlellbHbe U CKPEIUIUBaloIuecs IpsAMble, TapallelbHOCTh U
NIePIeHIUKYIIPHOCTh NPSIMEIX U IJIOCKOCTeH, yrol MeXay IPSMBIMU, YIOJl MeXAY NPIMOY ¥ IIJIOCKOCThIO,
yTOJI MeXAY MJIOCKOCTSIMUY;

- MHOTOTPaHHUK, CeYeHNe MHOTOIPaHHKKa, IPaBUIIbHEIM MHOTOIDaHHUK, IpU3Ma, Tipamuna, ¢urypa u
IIOBEPXHOCTHL BpallleHUs, IMUIKWHAD, KOHyC, map, cdhepa, pa3BepTKa IOBEPXHOCTH, CEUEHUS KOHyca U
IIUINHADA, apajie/ibHble OCU UM OCHOBAHUIO, CedeHHe Iapa, MJIOCKOCTh, Kacalomasics chepsl, HUINHADA,
KOHYCa;

- momangs GUryps, 066eM GUTYpH, BEIUYUHA yTjia, PACCTOSHIE OT TOYKH [0 IJIOCKOCTH, PACCTOSTHUE
MeX[Iy IPSIMEIMY, PACCTOSHUE MEXMAY IJIOCKOCTSMHU, IJIOIAnsb cepsl, IIoManb I0BePXHOCTA NTUPAMULHL,
IpU3MEl, KOHYycCa, LMuIuHApa, 060beM Kyba, MpSIMOYTOJILHOTO Iapajjelenunena, NUPaMUOB, IPU3MEL,
LUIIKHAPA, KOHYCa, II1apa;

- OBUXKEHUE, NapajUleNIbHEN [epeHOoC, CUMMETpUS Ha IJIOCKOCTH U B IPOCTPAHCTBE, IIOBOPOT,
mpeoOpa3oBaHue MOJ00us, TOKOOHEIE (QUTYDHL;

- IPSIMOYTOJIbHAS CUCTeMa KOOPAUHAT, BEKTOP, KOOPAUHATH TOUKM, KOOPAUHATH BEKTOpa, CyMMa
BEKTOPOB, IIPOM3BEJIeHNE BEKTOPA HA YHCJIO, Pa3jI0KEeHUEe BEKTOpa 1o 6a3ucy, CKaispHOe MPOU3BENEHUE,
BEKTOPHOE IIPOX3BefieHUe, YTOJI MeXKy BEKTOPaMy;

- Clly4yaliHas BeJIM4UHa, pacupefefieHue BEPOSATHOCTEY, MaTeMaTu4eCckoe OXUOaHUe, NUCIEPCUs U
CTaH[apTHOE OTKJIOHEHUEe CJIy4alHOM BeNUYWHH, QYHKIUM pacupefeieHUs U MJIOTHOCTU PABHOMEDHOTO,
[I0Ka3aTeNIbHOT0 ¥ HOPMAJIbHOTO paclpeeleHuH;

- yMeHHUe HaXOOUTh aCUMIITOTH rpaduka GyHKIUY;

- cpegHee apudMeTnyecKoe, MenuaHa, Haubosbllee U HAaMMeHbIIee 3HAYEHUS, Pa3MaX, OUCIIEePCHUs,
CTaHJAPTHOE OTKJIOHEHWe [l ONMCAHUS YUCIIOBHIX TaHHEIX;

- YMeHUe UCCJIef0BaTh CTAaTUCTUYECKYe JaHHEIEe, B TOM 4UCJIe C IpUMeHeHueM rpaduuecKux MeTONOB U
3JIEKTPOHHEIX CPELCTB;

- YMeHUe UCIO0JIb30BaTh CBOMCTBA U3yUEHHEIX PaCIpeie/IeHuN i PellleHus 3afay;

- yMeHHe MOLIeJIUPOBaTh pPeaslbHEe CUTYalluK Ha S3bIKe MaTeMaTUKY;

- YMeHUEe COCTaBJIATh BhHIPAXXeHHUs, ypaBHEHHUs, HepaBeHCTBA U UX CUCTEMEHI II0 YCIIOBUIO 3a1ayuy,
HCCIIeI0BATh IOCTPOEHHBIE MOMENH C MCIOIb30BaHUEM annaparta anre6ps], MHTePIPETUPOBATH II0JTy4YEeHHEIH
pe3ynbTart;

- YMeHMe CTPOUTh MaTeMaTu4decKue MOJEeNU C IOMOIIBI0 TeOMeTPUYECKUX [TOHSATUN U BeJINYUH, PellaTh
CBSI3aHHLIE C HUMHU NPaKTHU4YeCKHe 3aJadl; COCTABIATb BEPOSATHOCTHYIO MOMENb U UHTEPIPEeTUPOBATh
TIOJIy4eHHBIU Pe3YJIbTaT;

- YMeHHe pellaTh NPUKIafHBE 3afad¥d CPeACTBaMU MaTeMaTH4YeCKOro aHalu3a, B TOM YHUCIe
COLIMAaTbHO-9KOHOMUYECKOT0 ¥ (pU3MIEeCKOro xapakrepa

- YMeHUe UCIO0Ib30BaTh TEOPETUKO-MHOXKECTBEHHEIN anllapar [ ONKUCaHUS pPealbHBIX IIPOLECCOB U
SIBJIEHUH U DY PEIIEHNUHY 3a/lay, B TOM YHUCIIE U3 OPYTUX YIeOHBIX TPEIMETOB;

- yMeHUe IPUMeHSITh KOMOMHATOPHbIE (GAKTH ¥ PACCyXKIOEHUS [JIs PEIleHNs 3aay;

- YMEHHE WCIIONb30BaTh MPU3HAKY [ETMMOCTH, HAUMEHBIINY OOIIUY [eTUTETh U HauMeHbIIee 001ee
KpaTHOe, anropuT™ EBKiIN#a npu pelleHUN 3afayd; 3HAKOMCTBO C Pa3JIMYHLIMU IO3UIMOHHEIMU CUCTEMaMU
CUYUCTIEHUS;

- yMeHUe IPUMEHATh yPaBHEHUS, HePaBEHCTBA, UX CUCTEMEI [I7I1 PellleHUsI MaTeMaTUu4eCKux 3afay u
3ajay U3 pa3nUYHEIX 001acTell HAYKW U pealbHON XU3HU; YMEHUEe KCIIO0Nb30BaTh rpaduky GyHKUUN [
H3y4eHUs IPOIeCCOB U 3aBUCUMOCTel IPU pelleHuy 3afay U3 APYTUX y4eOHEIX IPeIMeTOB U U3 pPealbHOU
KU3HY;

- yMeHUe BEIpaxaTh GopMyIaMy 3aBUCUMOCTH MEXIY BeNUYNHAMY;

- YMeHUe HUCII0/Ib30BaTh IPOU3BOLHYIO AJIS UCCIefoBaHUS GYHKINM, OIS HaX0XAEHUS HauIydlIero
pellleHus B IPUKIafHEIX, B TOM YKCJIe COI[MANIbHO-9KOHOMUYECKUX U GU3NIECKUX 3afayax, AJis onpefesieHus
CKOPOCTH ¥ YCKOPEHWS; HaXOOUTh IJIOMAAy U 00beMBl QUTYP C IIOMOIIbI0 HHTETrPaia; IPUBOTUTE IPUMEDHL



MaTeMaTH4eCKOr0 MOJIeIMPOBaHuUs C IIOMOIIbI0 OuddepeHInanbHEX YpaBHEHNY;

- 3HAKOMCTBO C MOHATHUSIMU: 3aKOH OOJIBIINX YHCEJI, METONE BEIDOPOYHEIX UCCIIEIOBaHUM;

- YMEeHUe IIPUBONUTD IIPUMEPH! IPOSIBIEHUS 3aKOHA OOJIBIINX YKUCEN B IPUPONHEIX U 00I[€CTBEHHEIX
SBJIEHUAX;

- yMeHUe UCII0/Ib30BaTh IPU PellleHNH 3a/iayd U3ydeHHbe GaKThl ¥ TEOPEME! IIJIAHUMETPUY;

- YMeHHUE OLIeHUBAThH Pa3MepH 00BEKTOB B OKPYKAIOIEM MUDE;

- YMEHUE CTPOUTh CeYEeHUEe MHOTOIDAHHMKA, M300paxkaTh MHOTOTDAHHUKY, QUTYDH U TOBEPXHOCTH
BpallleHUs, UX CeYeHHUs, B TOM YUCJIe C IIOMOIIbI0 3JIEKTPOHHEIX CPELCTB;

- YMeHME paclo3HaBaTh paBHHE W NOKOOHEIE QUTYDPH, B TOM YHCJIe B MPUPOAE, UCKYCCTBE,
apXUTEKType; YMEeHNe KCIOIb30BaTh TeOMeTpUUEeCKUe OTHOIIEHUs, HaXOOUTh TeOMeTPpUUEeCKre BeIUUYUHEL
(mnuHa, yro, miomans, 00beM) IPU PeLIeHNN 3afay U3 APYTuX Y4eOHEIX IPeMETOB U U3 PealbHOM XKU3HY;

- YMeHUe MOIelIUpOBaTh peajbHEe CUTyallUM Ha S3HIKE MaTeMaTUKM; COCTaBIATh BhIPAXKEHUS,
ypaBHeHHUS, HepaBeHCTBa U UX CHUCTEeMBHl 10 YCJIOBHIO 3afauy, MCCIeNOoBaTh IIOCTPOEHHEIE MOMENHU C
WCIIO0JIb30BAHUEM allllapaTta anre6psl, UHTEPIPETUPOBATE IOIYYEeHHEIN Pe3yIbTaT; CTPOUTh MaTEMATHUECKHE
MOJle/I¥ C IOMOIIBI0O TEOMETPUYECKUX MOHATHUN M BENMYUH, pellaTh CBA3aHHBE C HUMH IpPakKTHIECKUE
3ajayy; yMeHHe COCTaB/ISATh BEPOSITHOCTHYIO MOZIe/Ib ¥ HHTEPIIPETHPOBATh IOIyYeHHEIM pe3yibTaT;

- YMeHHe pellaTh NPUKJafHBIE 3afadd CPeACTBaMU MaTeMaTH4YeCKOTO aHalu3a, B TOM YHUCIe
COLMaNbHO-9KOHOMUYECKOT0 ¥ (PU3NUECKOT0 XapaKTepa;

- yMeHue BLIOUpATh NOAXOASIINI METON /IS PEIIeHUS 3aladyl; MOHUMaHUe 3HAaYUMOCTY MaTEMaTUKHY B
Y3y4eHUU IPUPONHEIX U 00IIeCTBEHHLIX IIPOIIECCOB U SIBJICHUY;

- yMeHUe paclo3HaBaTh [IPOSBIeHNe 3aKOHOB MaTeMaTUKX B UCKYCCTBe, yMeHNe IIPUBONUTEL IPUMEePEL
MaTeMaTHYeCKUX OTKPHITUM POCCUMCKOU ¥ MUPOBOM MaTeMaTH4eCKON HayKu

- yMeHHe GOpPMYIHPOBATh 00PATHOE U NMPOTUBONOJIOXKHOE YTBEDPXKOEHUE, IPUBOSUTH IPUMEDH U
KOHTPIIPUMEPE], UCII0JIb30BaTh METO MaTeMaTUUeCKON HHIYKIINY;

- yMeHUe IIPOBOOUTL NOKa3aTe/bHEIe PACCYXKAEHUS IPU PelleHUM 3amad, OlleHUMBAThH JIOTHUECKYIO
NIPaBUJILHOCTh PACCYKAEHUY;

- YMEeHUE UCIO0/Ib30BaTh rpaduky GYHKIMH A9 U3YYEHUS [IPOLIECCOB U 3aBUCUMOCTEH IIPU PeIleHUU
3ajay U3 OPYTUX y4eOHBIX IPeIMeTOB U U3 peallbHON XKU3HU; BRHpaxaTh GOpPMyiaMyi 3aBUCUMOCTU MEXIY
BeNIMYNHAMY;

- yMeHue rpaduyecKy UCCIIEJ0BATh COBMECTHEIE HAOIONEHNUS C TIOMOIIBI0 JUArpaMM PaCCEeUBAHUS U
TTUHEUHOHN PETPECCUH;

- yMEeHHE OLEHUBATh Pa3MePH 06BEKTOB B OKPYKAIOIEM MUPE;

- YyMeHUe MOJeNNpOBaTh peajbHbEe CUTyallud Ha SI3bIKe MAaTeMATUKHU, COCTaBNSATL BHIPAXkKEHUS,
ypaBHEHUS, HepaBeHCTBA U UX CHUCTEMHl II0 YCJIOBHIO 3afadl, UCCIefoBaTh IOCTPOEHHEIE MOMENU C
HCIIOJIb30BaHUEM allllapaTa anre0phl, HHTePIPETHPOBATH OTyYEHHEIN Pe3yIbTaT;

- yMeHUe CTPOUTh MaTeMaTH4decKyue MOJENH C TOMOIIbI0 FeOMETPUUECKUX IIOHATHAN U BeINYUH, pellaTh
CBsI3aHHbIEe C HUMHU IIpaKTHYECKUe 3afayy;

- yMeHUEe COCTaBJISATh BEPOSTHOCTHYIO MOLIeNIb U HHTEPIIPETHPOBATE IIOJIyYeHHEIH pe3yIbTar;

- yMeHNe paclo3HaBaTh IPOSIBIeHNe 3aKOHOB MaTeMaTUKX B UCKYCCTBE, yMeHNe IIPUBONUTE IIPUMEDEI
MaTeMaTH4Y€eCKUX OTKPHITUN POCCUICKON M MUPOBOM MaTeMaTAYeCKOM HayKu

- yMeHUe IPUMEHATh ypaBHeHUs, HePaBEHCTBA, UX CUCTEMEI [IJiT PellleHUs] MaTeMaTUu4eCKux 3afay u
3aiay4 U3 PA3NIUYHEIX 06/1acTel HAyKU U PeaslbHON KU3HHU;

- YMeHUe HCIOJIb30BaTh IIPOU3BOIHYIO AJI UCCIeNoBaHUSA GOYHKIUHN, OIS HaXOXOEHUS HaUTydIlIero
pellleHys B IPUKJIANHLIX, B TOM YKCJIe COIMalbHO-9KOHOMUYECKUX 3afaydax;

- 3HAKOMCTBO C IOHSTUSIMHU: 3aKOH OOJIBIINX YMCEJl, METOOH BEIOOPOYHEIX HUCCIIeOBaHUY; yMeHUe
IIPUBOOUTE IPUMEPH TPOSIBTIEHNS 3aKOHA OOJIBIINX YUCEJI B IPUPORHEIX U 00IIECTBEHHBIX SBIIEHUSX;

- YMeHUe HCI0JIb30BaTh IIPU PellleHUU 3afayd n3ydyeHHEe GaKTH U TeOpeMHl NIaHUMeTPUH; yMeHue
OLIEHMBATE Pa3MepH 00BbEKTOB B OKPYKAIOIIEM MUDE;

- yMeHUe MOJeNNpPOBaTh peajibHbE CUTyallud Ha SI3bIKe MaTeMaTHKHU; COCTABNATL BHIPAXkKEHUS,
ypaBHEHUS, HepaBeHCTBA U UX CHUCTEMHl IIO YCJIOBHIO 3afady, UCCIef0oBaTh IOCTPOEHHEIE MOMENHU C
HCIIONIb30BAHUEM allapaTa anreOprl, MHTEPIPETUPOBATh IIOJIyYeHHEIM Pe3y/IbTaT; CTPOUTh MaTeMaTUiecKue
MOJIIe ¥ C IIOMOIIbI0 TeOMETPUYECKUX MOHATUN U BEeJIMYUH, pelllaTh CBA3aHHEE C HUMU INpPaKTUYECKUe
3aayy; COCTABNATH BEPOSITHOCTHYI0 MOMENb ¥ MHTEPIPETUPOBATh IIONYYeHHHM pe3yNbTaT; peliaTh
IIpUKNIafiHble 3alad¥l CPefCTBaMM MaTeMaTHYeCKOT0 aHAaNlK3a, B TOM YHCJle COIUAaNbHO-9KOHOMUYECKOT0 U
(hU3MIECKOTO XapaKTepPa;

- yMeHue BHIOMpATh IOAXOASIINN METOM /IS PEIIECHUS 3alauy; MOHUMaHNuEe 3HAaYUMOCTH MAaTEMATUKH B
YU3y4YeHUU IPUPONHEIX IIPOLECCOB U SBJIEHUU; yMeHHUe IPUBOAUTL NPUMEPH MaTeMaTUYeCKUX OTKPHITUN
POCCHUUCKOM U MUPOBOY MaTeMaTU4eCKOU HayKU



2. CTpyKTypa M cojepKaHHe TUCIHILUTHHbBI

2.1 O6beM THCHHUIIHHBI ¥ BUHI YI€OHOH PadOThI
Dopwa 06yenms KonuuecTBO 9yacoB
(010 3@ | 03®
Kypc 1/ Cemectp 1
O0BeM JTUCIHIIIMHBI 158
B TOM UHCIIE:
AeKUuulU, ypoKu 80
nabopamopHblie pabomevl
npakmuyeckue 3aHAMuUA 32
Koncynbsranun 6
CamocTosTenbHas paboTa 34
[IpoMmexyTouHasa aTTECTAlUA 6
VnpuBugyanbHOe IPOEKTUPOBaHNE
®opmMa MPOMEKYTOYHOH aTTeCTAHH 9K3aMeH
Kypc 1 / CemecTtp 2
00BbeM JTHCIHILTHHBI 182
B TOM YHCIIE:
AeKuulU, ypoKu 96
n1abopamopHble pabomel
npakmuyeckue 3aHAMUA 48
Koncynsranuu 6
CamocTosTenbHas paboTa 26
[IpomexyTOoUHAd aTTECTAlUS 6
VBpuBunyanbHOe IPOEKTUPOBaHNE
®opMa NPOMeKYTOYHOH aTTeCTAlHH 3K3aMeH
2.2 TeMaTHYECKHUH IIaH U COEPXKAHUE TUCIUTUTHHBI
HaumeHoBaHue|CogepzkaHue y4eOHOTro MaTepHasia H ¢opMbI OpraHU3alliH AesATeTbHOCTH| O0beM
pa3[esioB H TeM |00yJalomIuXCs B Yacax
OceHHHUH ceMeCcTp
Pazgen 1. Anredpa
Tema 1 YucaoBble MHOXKECTBA 16
Jlextus 1. Pa3BuTue MOHATHUS O YKClie. Pa3BUTHe MOHATHUS 0 Yucie. YuCIoBbie|2
MHOoXecTBa. llenrle m palnuoHanbHbe 4Yucla. [elCTBUTeNbHEE YHUCIA.
ApudmeTnyeckue medCTBUS HaJl AeHCTBUTEIbHEIMU YKCIaMu. ApuMeTHIECKUE
OedCTBUS HaJ YUCIIaMU, HaXOXK[eHUe MPUOIUKEHHBIX 3HAUYEHUN BETUYUH U
morpemHocTed BrYUCIeHUN (abCoNOTHOM M OTHOCUTENLHOM), CpaBHeHUE
YUCJIOBBIX BBHIPAXKEHUH.
Jlexnus 2. OGLIKHOBEHHEIE U MECITHYHBEIE Apobu. ApudMeTnuyecKre MeHCTBHUs|2
Haj 0OLIKHOBEHHEIMU OPOOSMHU.
Jlekuus 3. KommnnekcHble yncia. KommnekcHble yucnia. Anrebpandeckas hopmald
KOMILJIEKCHOTO 4Yucia. [eoMeTpuueckas MHTepIpeTalus KOMIJIEKCHEIX YUCEe.
HeiicTBUS HaJ KOMIIJIEKCHHIMU 4YucjlIaMU. ApudMeTudeckue OeUCTBUSA Haf
KOMITJIEKCHEIMHU YHCJIaMU B anrebpandeckon Gpopme.
B TOM uHCIIe IPAKTHYECKHX 3aHATHH
[IpakTuyeckoe 3aHsaTHe Ne 1. BrimonHeHMe apudMeTHUECKHUX MEHCTBUU Ham|2
yucnaMu. ApubMeTHUIeCKHe [eHCTBUS Hal OOBIKHOBEHHBIMU M HECSITUYHHIMU
opoOsiMu. AGCOMIOTHAS ¥ OTHOCUTEIbHAS MMOTPEIIHOCTh MPUOTHKEHHEIX YHCET
[IpakTuueckoe 3aHsiTHE Ne 2. ApudMeTHUECKME OeNCTBUS Hal KOMIIJIEKCHBIMU|2

YHUCTIAaMHU B anre0pandeckou popme.




[IpakTuyeckoe 3aHATHE Ne 3. BrimonHeHWe omepalud Hag KOMIJIEKCHBIMU
YHCIaMHU

CamocrosiTe/rbHasA padboTa 00yJalomIuxcs

BrimonueHue apI/I(LbMeTI/I‘{eCKI/IX OeyWCTBUY HaJ YUCIIaMHU

TeMma 2

OcCHOBBI TPHTOHOMETPHH

52

Jleknus 4. OCHOBHEIE TOHATUS TpUroHOMeTpuu. OCHOBHEIE OHATHS. Pamuanuas
Mepa yria. BpamaTensHoe OBuXKeHHe. PaguaHHBIN MeTOI U3MepeHus yIrioB
BpallleHUs U CBS3b C TPafyCHON MEPOH.

Jlexmus 5. TpuroHMeTpudeckre GYHKIMYM YUCIIOBOTO apryMeHTa. OmpeneneHue
CUHYC, KOCHHYC, TAHTEHC ¥ KOTAHT'€HC YKCJIa, 10 TPUTOHOMETDPY. BrIuucienue
TPUTOHOMETPUYECKUX BEIPAKEHUH.

4

Jlekuusa 6. OCHOBHBIe TPHUTOHOMeTpHUUeCKHe ToxXpmecTBa. OCHOBHEHE
TpUTOHOMeTpUuUecKue ToxpuectBa. Popmysel npuBefgeHusi. OopMysEl CI0XKEHUS.
®opMynEl IBOMHOTO apTyMeHTa.

Jleknusi 7. Ilpeo6pa3oBaHMEe TPUTOHOMETPUUYECKUX BHIPAXKEHUH.
[Ipeo6pa3oBaHus NPOCTEHIIUX TPUTOHOMETPUUECKUX BHIPAXKEHUH.
[Ipeobpa3oBaHrue CYMMH TPUTOHOMETPUYECKUX (QYHKIUN B IPOU3BEHNEHUE U
IpOU3BeNeHUs B CyMMy. BripakeHUe TPUTOHOMeTpUUeCKUX GQYHKIUU 4depe3
TaHTEHC II0JIOBUHHOTO apryMeHTa.

Jlexuus 8. TpuronomeTrpuueckue GYHKLIHUHU, CBOMCTBa U TrpadukKu.
TpuroHomeTrpuueckue GyHKUUU. 'padukyd TPUTOHOMETPUUECKUX (YHKIUI.
CBO¥iCTBa TPUTOHOMETPUYECKUX (DYHKIIUH.

4

Jlekrus 9. IlpeoOpa3oBanue rpadukoB ¢GyHKIuA. [Ipeodpa3oBanus rpaduxos.
[TapannenbHER [IepeHOC, CUMMETPHUS OTHOCUTEJIbHO OCel KOOpHUHAT U
CHMMETPHS OTHOCHUTEJIPHO Havajla KOOPAWHAT, PACTAKEHNE U CKATHE B0
ocell KOOpPHUHAT.

Jlexnus 10. Tapmonuyeckue Konebauus. MexaHudeckue KomeGaHus ¥ BOJHHI.
OmpepneneHue mapaMeTpoB KonebaHus. [IpuKIagHbe 3a0ayn.

Jleknuss 11. OOpaTHEe TpuUTOHOMeTpuueckue GyHKIuu. OOpaTHEHE
TPUTOHOMeTpHUUeckue (yHKIMU. APKCHHYC, apKKOCHHYC, apKTaHTeHC.
Briuncnenre 3HaUeHWH OOPATHHIX TPUTOHOMETPUYECKUX (DYHKIIMM,

Jlexknusa 12. IlpocTelimue TPUTOHOMETPUUYECKHe ypaBHeHUs. OunpeneneHue
IIPOCTEHNIIUX TPUTOHOMETPUUECKUX ypaBHEHUN. MeTo UX pelleHus.

Jlexknuss 13. MeTonbl pelnieHUs TPUTOHOMETPUYECKUX ypaBHEHUU. BUOn
TPUTOHOMETPUYECKUX YPaBHEHUN. MeTON UX PelleHus.

4

Jlekuusa 14. IlpocTermue TPUTOHOMETPHUUECKHEe HepaBeHCTBa. OmpeneneHue
IIPOCTEHNIINX TPUTOHOMETPUUECKUX HepaBeHCTB. MeTon UX pelleHus.

Jlekuusa 15. TpuroHomMeTpudeckue ypaBHEHUS M UX CUCTeMHl. PemeHue
PA3MIUYHEIX BUAOB TPUTOHOMETPUUECKUX YPaBHEHUY U UX CUCTEM.

B Tom uncne MNPAKTH4YE€CKHX 3aHATHHA

[TpakTuyeckoe 3aHsATHE Ne 4. Haxox[OeHUe 3HaYEeHUU TPUTOHOMETPUYECKUX
byHKUUN 1o TpuroHoMmerpy. [IpuMeHeHHEe OCHOBHEIX TPUTOHOMETPUYECKUX
TOXKECTB [JIs BEIYUC/IEHUSI 3HaUeHUN BEIpaKeHuH.

[TpakTuueckoe 3aHsATHE Ne 5. BrluucrneHue 3HAUYEHUU TPUTOHOMETPUYECKUX
BHIPaXKEHUH.

[IpakTudeckoe 3aHATHE Ne 6. PeleHne MpPOCTEHUINUX TPUTOHOMETPUUECKUX
ypaBHEHUH.

[IpakTuyeckoe 3aHATHE No 7. Pa3nuyHBIE BUOH TPUTOHOMETPUYECKUX
ypaBHeHUY. OCHOBHEIE METOLH UX pelleHus (pa3noXeHUe Ha MHOXKUTEIH,
BBe[leHNe HOBHIX HEM3BECTHEIX, IIONCTAHOBKA, I'padUueCKUl MeTON).

CamocTosiTe/IbHasi padoTa 00yJIaloUIUXCs

14

[TpeoOpa3oBaHye TPUTOHOMETPUYIECKUX BEIPAKEHUH

[Tpeobpa3oBanue rpaduKkoB GyHKIMH

N

PemeHrie TPUTOHOMETPUUECKUX YPAaBHEHUH

TeMma 3

®yHKNY U rpadukn

26




Jlexnus 16. OyHKIUS ONHOTO apryMeHTa. JJIEMEHTHl MOBeAeHUs QYHKIIUHU.
®yukiuu. Crocobsl 3aganus. O0nacTh onpefeeHuss U MHOXKECTBO 3HAYEHUH;
rpaduk QYHKUUM, TTOCTpOeHUe rpadukoB QyHKUMM, 3afaHHEIX Pa3TUYHBIMHU
cnocofamu. CBo¥cTBa GQYHKIUM. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTD,
OTPaHUYEHHOCTh, NMEePUOAUYHOCTE. [IpOMEXKYTKM BO3pacTaHUS U yOBIBAHUS,
HauboJIbIIee U HauMeHblllee 3HaUYeHUS.

N

Jleknuss 17. CBolicTBa (QyHKIUU. MOHOTOHHOCTb, YeTHOCTh, HEUETHOCTb,
OTPAHUYEHHOCTD, MEPUOJUYHOCTh. [IPOMEXKYTKM BO3PACTaHUS U yOHIBAHUS,
HauOOoJIbIIEe U HaUMEHbIllee 3HAUYEHUS.

4

Jlexuus 18. Jluneiinas ¢yuxuus. Jluneinas ¢yuknusg. [pabux nuHelHON
¢yuknuu. CBoiicTBa TUHENHON QYHKINY.

Jlekuusa 19. KpagpartuuHas ¢yHKusA. I'paduk KBampaTUdHON (QYHKLUH.
CBoiicTBa KBagpaTuuHO# (yHKIMU. [Ipeobpa3oBanus rpaduka QyHKIWH.

Jlekuus 20. [IpoOHO-panuoHanbHas GyHkuus. [[poOHO-panuoHaNbHasA GYHKINS.
I'paduk gpobHO-panroHanbHOU (GyHKIMH. CBOMCTBAa [APOOHO-pAlMOHATLHON
¢dbyuknuu. ITpeodpa3oBanus rpaduka poOHO-PALMOHAIEHON (QYHKIIH.

Jlekmust 21. T'paduku crenennnx Gyukimii. [IpeobpasoBanue rpadhukoB GyHKIUH
I'paduku QyHKIUE C HETHEIM ¥ HEUETHHIM IOKa3aTeNsMu. IIpeobpa3oBaHus
byHKUMME u pmedcTBUS Hapm HuUMU. [IpeoGpa3oBaHue rpaduKoB QYHKIUH.
OYHKIMOHAIBHOE OMMCAHUE ¥ aHAJU3 PealbHEIX 3aBUCUMOCTEH.

B TOM 4HCIIe IPAaKTHYECKHUX 3aHATHH

[Tpaktuueckoe 3aHsATHEe Ne 8. Pelienue HepaBEHCTB METOIOM MHTEPBaoB. MeTop
uHTepBasioB. M300paxeHue Ha KOOPOUHATHOM MJIOCKOCTH MHOXKECTBA PeIleHuH
HepaBeHCTB C ABYMS IePeMeHHbIMU

[TpakTuyeckoe 3ausaTHe Ne 9. PelieHni HEPaBEHCTB C ABYMS II€PEMEHHBIMU U UX
cucteM. Pemerne qpoOHO-paIoHaNbHEIX HEPABEHCTB METOOM HHTEPBAJIOB.

IMpakTuueckoe 3aHsTue Ne 10. PemeHue mpoOHO-palMOHANBHEIX HEPABEHCTB
MEeTOOOM MHTEPBAJIOB.

CamocrosiTe/IbHasi padoTa 00y4JalonIuxcs 6

Pemenve HepaBeHCTB METOLOM UHTEPBAJIOB 6
Tema 4 CrenieHU U KOPHHU 24

Jlextus 22. ApubMeTudeckuit KopeHb. CTemneHb YUcia C LeTbIM ToKa3aTeneM.|2

Kopens n-o#t crenenu. [ToHsATHE apudMeTrdecKuit KopeHb. CBONCTBA pafliKasoB.
Brruucnenue kopHe#. CTeleHU C palliOHAIbHLIMYU [T0Ka3aTeIsIMU, UX CBOUCTBA.
[TondaTue cTemeHU C palMoHaJIbHHIM NOKa3aTeneM. CBOMCTBa CTelleHel C
palroHaIbHLIM II0Ka3aTesleM.

Jlexmusa 23. [Tpeo6pa3oBaHKe BHIPaXKeHUH, comepxKauux cTenenn. HaxoxgeHnue
3HA4YEeHUM CTeleHel C palOHAJIbHBIMU II0Ka3aTensaMu. CpaBHEHUE CTeIleHEeH.
ITpeoOpa30BaHMsT BHIPAXKEHUH, COOEPKAIIUX CTEIICHHU.

Jlekuus 24. IlpocTelimue uppanuoHanbHEe ypaBHeHusA. OnpeneneHue
YppaluoHalIbHOr0 ypaBHeHUd. [IpocTelililee UppalloOHAIbHOE YPABHEHUS, METOL
VX pelleHus.

Jleknus 25. MeTopmbl pelleHHS HpPpalUdOHANbHEIX ypaBHeHHU. Bupgn
HppalnydoHANbHEIX ypaBHeHUN. OCHOBHBIE METONBI PELIeHUs UppaluoHabHEIX
ypaBHEHUH.

4

Jleknuss 26. [IpocTeiimne uppanuoHajbHEIE HepaBeHCTBa. OnpepenieHue
“ppaluoHAIbHOTO HepaBeHCTBA. TUNE IPOCTENIINX HPPalUMOHAILHBEIX
HEPaBEHCTB, METOObl NX DEIIeHU.

4

B Tom uucine NMPaKTH4YE€CKHX 3aHATHH

[IpakTuueckoe 3aHaTHe Ne 11. PemeHre NpoOCTeNIINX HPpPalUOHAIbHBIX
ypaBHEHUH.

[TpakTuueckoe 3aHATHEe Ne 12. Knmaccubukanus BHUIOB HUPPAlUOHANILHEIX
ypaBHeHUH, OIpefeieHNe MeTOLOB UX pelleHus. PelleHre uppaldoOHaNbHEIX
YPaBHEHUY PA3NIMYHEIMU METONaMHU.

[IpakTuueckoe 3aHsATHe Ne 13. PemeHue mpocTeHIUX HMppPaluOHATbHBEIX
HepaBeHCTB. Knaccuoukanys TUIOB IPOCTEUMNX UpPAlMOHATIbHEIX HEPABEHCTB,
oIlpefielieHre METOMOB UX PelleHus.

CaMocTosiTeTbHasi padoTa 00yJaroIIHuXCsI

Pemenue uppalnoHanbHEIX YPaBHEHUY U HEPABEHCTB.




TeMma 5 IToka3arenbHasi u jIorapupmMudeckasi QyHKIIUA 28
Jlexnus 27. IlokasaTenvHasa QyHKIUSA. [lokasarenbHas yHkuus. [paduxk|2
noKa3aTenbHOU QyHKIMHU. CBOMCTBA [T0Ka3aTeIbHOU GQYHKITUH.

Jleknus 28. [lokasaTenvHeEle ypaBHeHUs. OnpepmeneHue II0Ka3aTeIbHOI0|2
ypaBHeHuUs. IIpocTeimne IoKa3aTeNlbHbEe ypaBHEHHUsS. MeTOOb pelleHUus
IIoKa3aTe/IbHEIX YpaBHEeHUU. McIIonb30BaHue CBOMCTB U rpaduKoB GYHKIMM I7s
pellleHus ypaBHEHUN.

Jlexuusa 29. Bugsl moKa3aTeNbHEIX YPaBHEHUM, METONE UX PEIIEHUS. 4
Jlekuus 30. Tloka3aTenbHble HepaBeHCTBa. OmnpefesieHNe II0Ka3aTEIbHOTO|2
HepaBeHCTBa. [IpocTeliliee TOKa3aTeNlbHble HEPaBEHCTBA, METON UX PELIeHus.
Jlekmus 31. Jlorapudm u ero cBorictsa. Jlorapudm. Jlorapupm uucna. OCHOBHOe|2
morapupMuYeckoe TOXKAECTBO. [leCATHUYHBIE WM HATypasbHBIE JTOTapuU(MBI.
[TpaBuna mewcTBUU C yorapudMamiu.

Jlexkuus 32. IIpocrteiimue norapudmMuueckrue ypaBHeHHUsS. MeTOOH peIIeHus|2
nmorapu®MuUecKux ypaBHeHui. Vcrionb3oBaHue CBOMCTB U rpadukoB QyHKIMH
ISl pellleHusl ypaBHEHUH.

B TOM 4MCJ/Ie IPAKTHYECKHUX 3aHATHH 6
[IpakTudeckoe 3aHATHE Ne 14. PemeHue NpPOCTEUIIUX IOKa3aTeIbHBIX|2
ypaBHeHu#. Knaccudukamusi MmokalaTeNbHEIX YpaBHEHUHN, NpPUMeHeHUE
Pa3NUYHBEIX METOMOB MX pelleHus. PelleHue IMpocTeUIINX MMOKa3aTeNlbHBIX
HepaBeHCTB. Micmonb3oBaHUe CBOMCTB M rpadukoB GYHKUUN OIS pelIeHUs
ypaBHEHUH.

[IpakTuyeckoe 3aHsAiTHe Ne 15. BrluuMclieHMe W CpaBHeHHE JIOTapu¢MOB.|2
HaxoxpgeHue 3HaueHUU JorapudpmMa IO IPOU3BOJILHOMY OCHOBAHUIO.
ApudmeTuyeckue meicTBus c jorapudmamu. Ilepexoq K HOBOMY OCHOBAHUIO.
JlorapudMupoBaHue ¥ IOTEHIMPOBaHWE BEHIpaXeHHUU. IIpeobpa3oBaHue
morapuMUUECKUX BHpPaxeHu#. IIpeobpa3oBaHue JOTAaPUPMHUYECKUX
BHIpaXKEeHUU

[IpakTuyeckoe 3aHsATHe Ne 16. Pemenue mpocredmux norapubMuieckux|2
ypaBHeHu#. Knaccupuxamnus morapudMuUYecKUX YpaBHEHUH, NpUMEHEHUe
Pa3IMYHEIX METONOB UX pelnenus. Mcrnonb3oBaHue CBOUCTB U rpaduKoB QyHKITHH
IJIg pellleHus JorapuMUdYecKuxX ypaBHEHUH.

CaMocTosiTeTbHasi paboTa 00yJalOIIUXCsI 8
Pemenuepa3nuyHbIX BUOOB [T0Ka3aTeIbHEIX YPABHEHNH. 2
[Tpeo6pa3oBaHue NOrapuGMUIECKIX BEIPaKEHUH. 2
Pemmenue pa3muyHLEIX BUAOB J0rapubMuiecKiux ypaBHeHUH. 2
Pemenue cucreMm copepxalluxX HppalUdoOHalbHBEE, IMOKa3aTeNbHHEE u|2
nmorapudMuYeckrve ypaBHEHUS U HePaBEHCTBA. PellleHMe Da3lIUYHEIX BUOOB
[I0Ka3aTeJIbHEIX YPaBHEHUN U HePaBeHCTB.

IIpomexxyTo4yHasi aTTeCTalus 12
[TogrooBka K IPOMeEXKYTOYHOM aTTeCTalluU 6
HelicTBUS HaJ KOMIIJIEKCHIHMH YHUCIaMH.

ITpeoOpa3oBaHHEe BHIPAXKEHWH (TPUTOHOMETPUUYECKHUX, HPPAIUOHANBHEIX,
II0Ka3aTeJIbHEIX U JIOTapuPMUUECKUX).

Pemenue HepaBeHCTB METOIOM UHTEPBAJIOB.

Pemenue npocTedmux TPUTOHOMETPUUECKUX, UPPALMOHAIbHEIX, II0Ka3aTeIbHEIX
¥ norapuMUYeCcKUX ypaBHEHUH.

OK3aMeH 6
HT1oro (0OCeHHHH ceMecTp) 158

HaumenoBaHue(ConepxkaHue ydeOHOro marepuana U ¢opmbsl opraHusamuu| Oonem

pa3[esioB H TeM |IesiTeIbHOCTH O00yJaIOIIUuXCs B Yacax

Becenuui cemecTp

Tema 5 IToka3arenbHasi U Jorapudmuyeckast QyHKITUH 20
Jleknus 33. JlorapudmMudeckue HepaBeHCTBa. OnpeneneHre T0rapupMu4IecKoro|2

HepaBeHCTBa. [IpocTelinee norapu@Muuyeckue HepaBeHCTBa, METOHd HUX
pelIeHus.




Jlekuust 34. MeTonbl pelleHus norapudMUUYeCKUX HepaBEeHCTB. Bupwl
sorapu@MuyecKux HepaBeHCTB, METOMbl UX PelleHus.

Jlekuusa 35. Mertopn paunorHanusanuu. CyTb MeToda palydoHaIW3aIUu.
MeTonuKa peanu3alnuy METOMa palliOHAIN3aluy B PELIEHUH IT0Ka3aTeIbHbIX U
TorapuMUUYECKUX HEPaBEHCTB.

B ToMm uucne NMPAaKTHYE€CKHX 3aHATHH

ITpakTtuueckoe 3aHsaTe Ne 17. Pemenue morapupMuiecKux HepaBeHCTB

[N

[IpakTtuueckoe 3aHsaTue Ne 18. [I[puMeHeHHEe MeTOHa pallMOHANIKU3allUU B
pelieHun norapubpMUIECKIUX HEPaBEHCTB

[IpakTtuueckoe 3aHdatue Ne 19. [I[puMeHeHHEe MeTOga palUOHAIHW3alUU B
peleHuy oKa3aTeIbHbIX HEPAaBEHCTB

CamocTosiTenbHasi padoTa 00yJaIOIHXCS 6
Pemenue noka3aTebHEIX YpaBHEHUN U HEPAaBEHCTB 2
Pemenue morapudMuuecKruX ypaBHEHUN U HEPABEHCTB 2
Pemenue cucteM ypaBHEHUY U HEPaBEHCTB 2
Pa3gen 2. Hauala MaTeMaTH4€CKOI0 aHa/IH3a
Tema 6 IIpenensi 20
Jlekius 36. CmocoOnl 3aJaHUs U CBOMCTBA YHCJIOBHIX IIOCJIENOBATEILHOCTEMH. |2
ITocnenmoBaTenbHOCTH. CHmOCOOB 3aJaHWsI H CBOMCTBA YHCJIOBHEIX
TIOCJIeqOBATEILHOCTEH.
Jlekuus 37. TlomsiTue o mpefene mociepnoBaTenbHocTU. CylmecTBoBaHUe|2
mpefesia MOHOTOHHOM OTpaHUYEHHOM mocjemoBaTenbHOCTH. CyMMUpPOBaHUE
mocienoBaTenbHOCTEN. BecKoOHeYHO yObIBaloIIas reoMeTpuiecKas IIporpeccust
¥ ee CyMMa.
Jlexnus 38. Ilpepmen ¢yukuuu. Ilouartue o npepene Gyukuuu. OCHOBHEE[4
TEOPEMEI O ITpefienax.
Jleknus 39. MeTonsl BHIUHCIIEHUS IpefeoB. Bupkl HeonpeneleHHOCTeH,[4
METO[Ibl UX PaCKpPHITUS. [IepBHIM ¥ BTOPOX 3aMedaTellbHEIE ITPEefIeNTHL.
B TOM uHC/Ie IPAaKTHYECKHX 3aHATHH 4
ITpakTuyeckoe 3anarue Ne 20. BrruucneHue npepenioB GpyHkuuu. Packpritueld
Pa3IUYHLIX BUIOB HEOIIPEIeIEHHOCTEMH.
CaMocTosiTeIbHasi padoTa 00y4aroIHXCst 4
[Ipenentt 4
Tema 7 IIpou3Bognas 22
Jlekuus 40. IloHsATHE O MPOU3BOAHOM (GYHKIMU, €€ TEOMETPUYECKUH u|2

dusnueckuit cmruicn. I[IpousBonHas. IToHATHE O MPOU3BOJHOM QYHKIIUHU, ee
reoMeTpUYecKuil 1 GU3nIecKuil CMBICII.

Jlexnus 41. TIpou3BongHBE OCHOBHHIX 3JIeMeHTapHHEX QyHkuuii. [IpaBuna
mubbepeHINPOBaHNs. YpaBHEHUEe KacaTelIbHOU K rpaduKy GYHKINH.

[N

Jekuus 42. [NuddepeHuupoBaHue CHOXKHOU (QYyHKUUHU. [IpOM3BOOHEIE
KOMIIO3UIMHN (QYHKIUH.

Jlekuus 43. WccnepoBanue GQYHKIUU C MTOMOIILI0 IIePBOM IIPOM3BOMHOMN.
ANTOPUTM U CXeMa MCCIeNoBaHus (QYHKIMHU C IIOMOIIIbIO TePBOY ITPOU3BOOHOIM.
I'padmueckoe mpefcTaBieHe 0 pe3yIbTaTaM HCCIIe0BaHuUS.

Jlexnus 44. Bropas npou3BofHas. Bropas nporn3BofHas, ee TeOMeTPUUYeCKui u
pusuyeckut cmbici. HaxoxXOeHUe CKOPOCTH [JIis IIpoliecca, 3agaHHOTO
dbopmynoi u rpaduKoM.

N

Jlexnusa 45. WccnenoBaHue GyHKIUU C IOMOIILI0 BTOPOM IPOU3BONHOM.
ANTOpUTM U CcXeMa UCClleoBaHug QYHKIUYU C IIOMOIILI0 BTOPOH IPOU3BOTHOM.
I'pacdmueckoe npencrasieHre 10 pe3yIbTaTaM HCCIIEeNOBaHHUs.

B ToMm uncne IIPAKTHYECKHX 3aHATHH

[Tpaktuueckoe 3ausatre Ne 21. [Ipou3BogHEIE CYMMEL, pPa3HOCTH, IPOU3BELEHNUS,
4JacTHHE.3afa4y¥ Ha COCTaB/leHNe YpaBHEHNUH KacaTelbHOU K rpaduky QyHKIUY.

o) =]




[TpakTuueckoe 3aHsiTUe Ne 22. MiccnegoBanue GYHKIHMU C MTOMOIILIO ITEPBOM
npou3BopHoi. [TocTpoerue rpaduka GyHKINY 0 pe3yibTaTaM UCCIef0BaHUN.

ITpaktuueckoe 3ausaTue Ne 23. MccnegoBanue GyHKIUM C IOMOIIBIO IIEPBOY U
BTOpOil npou3BomHEIX. [locTpoeHue rpaduka QYHKIUU IO pe3yiIbTaTaM
HKCCIIeI0BaHUH.

[TpakTuyeckoe 3aHsaTue Ne 24, HaxoxpmeHue HaumbONbIIETO, HAMMEHBIIETO
3HAQUEHUS U IKCTPEMAJIbHEIX 3HAaYeHUH QYHKIMU. PellleHne 3ajay Ha OTHICKAHUE
HauOONBIIETO U HAaUMEHbBIIeT0 3HAYeHUN QyHKIW. [IpuMepH UCII0Tb30BaAHUS
TIPOM3BOMHOM MI7I5T HAX0XKAEHUS HaWIy4LIeTro PelleHns B TPUKJIaIHEX 3aadax.

CamocrosiTeIbHAsI pa60Ta OﬁyanOIJ.IPIXCH

HccnepoBaHue QyHKIUN

TeMma 8

ITepBooOpa3Hasi H HHTErpal

22

Jlexkmnus 47. TIlepBooOpa3Hasi. HeompemeneHHH#N uWHTerpana. MeTOmE
WHTErprupoBaHus (HENOoCpeACTBeHHOE MHTErpHpOBaHUe, METOH IOACTaHOBKHU
WJIM 3aMeHH IePeMeHHOM, UHTeTPUPOBaHue 0 YacTsIM).

4

Jlexuusa 48. OnpepeneHHEN HHTerpana. CBsa3b HeONpPe#eleHHOr0 HHTerpana cl4
OoTIpefeNeHHLIM HHTErpanoM, ¢opmyna HeioTona—JleibHuIa. [IpuMeHeHune
OIlpefieJIeHHOTO WHTerpaja OJii HaxXoX[AeHWUsS IJollaAu KPUBOIUHEWHOU
Tpaneuuu
Jlekuus 49. IIlpuknapHbie 3agayu. [IpuMeHeHUs MHTerpala B ¢Gusuke uld
reoMeTpui. [IpuMeHeHUs UHTeTpaia B 00/1aCTU MEXaHUKY U TeXHUKU
B TOM uHCIe IPaKTHYECKHUX 3aHATHH 6
[TpakTuueckoe 3ausatue Ne 25. Brunucnenue niomanei 1 00bEMOB C IIOMOIIBIO|2
OIlpeneNIeHHOT 0 UHTEerpaa.
[IpakTuyeckoe 3ausTue Ne 26. Pemenne GU3NUYECKUX U TEOMETPUYECKUX 3amay(4
C IPUMEHEHNEeM OIPEefleIEHHOr0 HHTerpaa.
CamocTrosiTenbHasi padoTa 00y4aIOIIHUXCS 4
Pemenue 3amay Ha npusoxKeHue ONpefelIeHHOI0 HHTerpasia 4
Pa3zgen III. F'eomeTpus
Tema 9 IIpsiMmble ¥ IIJIOCKOCTH B IPOCTPaHCTBE 28
Jlexuus 50. AKCHOMEI cTepeoMeTpuu. BlanMHOe pacnonokeHue AByX IPSMBIX B|4
mpocTpaHcTBe, 0003HaueHUd U rpadudeckas unmocTpanud. I[Ipu3Haku.
B3auMHOe pacnoyoXkeHue OBYX NPSAMEIX B IIPOCTPAHCTBE
Jlexnusa 51. B3auMHOe pacIoyioXeHWe NPSIMOM U IIJIOCKOCTH B IPOCTPAHCTBe. [4
OnpepeneHue BUOOB B3aMMHOTO PAacCIOJ0XEHUS HNPSAMOU U IJIOCKOCTU B
IpOCTpPaHCTBe, 0003HAUYEHUS M TrpaduvecKas HINIOCTPauus. [Ipu3HaAKHU
B3aMMHOI'0 PACIOJIOXEHUS NPSIMOX U IJIOCKOCTH B IIPOCTPAHCTBE.
Jlekuus 52. B3auMHOe pacmojoXkeHHe ABYX IJIOCKOCTEN B IPOCTPaHCTBe.|2

OmpepeneHue BHUOOB PAcIONOKEHUe OBYX IJIOCKOCTeH B IPOCTPAHCTBE,
o603HaueHuss u rpaduueckas unniocTpauus. [Ipusnaku. CBoiHcTBa
[IapajUIeNIbHEIX IJIOCKOCTEH.

Jlexuus 53. [lepneHOUKyNSAp U HAKJIOHHAS. YTOJI MEXIY IPAMOU U IIJIOCKOCTHIO.
OnpepeneHne IepneHOUKYNspa, HAaKJIOHHON, mpoekuuu. OnmpeneneHue yria
MeXOy IPSMOU U MNOCKOCThI0. O003Ha4YeHUSs, rpaduueckKass HUITIOCTPALMS.
3afayy Ha IepPIeHOUKYISIP U HaKJIOHHYIO.

Jleknusa 54. TeopeMa 0 Tpex NepHeHZUKyIsApax. TeopeMa 0 Tpex
IepneHAUKyndpax, rpaduyueckas HUJIIOCTpanud. 3afadd Ha IDpUMeHeHUe
TEOPEMHl O TPeX IePIEeHIUKYIIIpax.

Jlexuus 55. U3aMepeHue pacCTOSHUYN B IPOCTPAHCTBE. PaccTosgsHUEe OT TOYKHU [0
IIJIOCKOCTH, OT IPSIMOM OO IJIOCKOCTU. PaccTosHUMe MeXAY IMJIOCKOCTSMHU.
FeomeTpuueckue npeobpa3oBaHuUsl IPOCTPAHCTBA: ITapajUIeNbHEIA IIEePeHOC,
CUMMEeTPHUS OTHOCHUTENIbHO MJIOCKOCTH. [lapannenbHoe NIPOEKTHUPOBaHUE.
[Inouamb OPTOTOHATBLHOM IIPOEKIUH.

Jleknus 56. Yron Mexpy nNpsAMOX W HJIOCKOCThI0. OnpeneseHue yria MeXay
NIPSIMOY ¥ IIJIOCKOCTHI0. 3aJauyl Ha BEIYUCIEHUE MEXKAY IPAMOU U IIOCKOCTHIO.

Jlekmus 57. [IByrpanHbi#t yron. OnpepesieHue ABYTPaHHOTO yria. JIMHEeWHbIN
yTOJI OBYTPAHHOTO yTIIIa.

B ToMm uncne NMPAKTH4YE€CKHX 3aHATHH




[Ipaktuyeckoe 3aHgatue Ne 27. Pemrenre 3agay Ha B3auMHOE PacIoIoXeHHe|2
IIPSIMBIX U TIJIOCKOCTEY B IPOCTPAHCTBeE.
[TpakTuueckoe 3aHsATHe Ne 28. PemeHue 3ama4 no TeMe IlepneHAuUKynsp u|(2
HaKJIOHHAS.
[TpakTuueckoe 3auatue Ne 29. Pemenue 3agay 1o TeMe [IByrpaHHBIN yTOI 2
CamocTosiTeIbHasi padoTa 00y4arommuxcs 2
[To Teme «IIpssMBIe ¥ IITTOCKOCTHU B IIPOCTPAHCTBE» 2
Tema 10 MHororpaHHHKH 12
Jlekmusa 58. IIpusma. [lapannenenunen. ITpu3ma. OCHOBHEIE 37IEMEHTH IIPU3MEL |2
[IpsiMast ¥ HaKJIOHHAs mpusMa. [IpaBunbHas npusMa. [lapannenenunen. Ky6
CummeTpum B Kybe, B Iapaiienenunene, B npu3Me. [lnomans 10BEPXHOCTH
mpu3Mbl. TeopeMa 0 fuaroHany IPsIMOYTOJIBHOTO Napasieenunesa.
Jleknust 59. Ilupamupa. [Mupamupga. [IpaBuncHas nupamupa. YcedeHHas|2
nupamupga. Tetpasmp. OCHOBHEIE 57IEMEHTH IUPaMUMLL.
B TOM 4HCJ/Ie IPaKTHYECKUX 3aHATHH 6
[TpakTuueckoe 3aHsTue Ne 30. IlocTpoeHue cedeHu# Kyba, mpU3MEl Hu|2
nupamups. Ycmonb3oBaHUe MeTOZa cjlefa IPU IOCTPOEHUHM CedYeHUHU
MHOTOTPaHHUKOB.
[Tpaktuueckoe 3aHATHe Ne 31. PemeHue 3amad Ha pa3jIuyYHBEE BUIH|2
MHOTOTPDaHHUKOB.
IMpakTuuyeckoe 3aHsgTue Ne 32. Brumcnenue mnmoimamed u 06HeMoB|2
MHOTOTPAHHUKOB. Brlumcrnenme mnnomaged u 06HeMOB ITIPU3MH,
mapaenenunena, nupamunsl. WHTerpameHas GopMyna o6beMa.
CamocTrosiTenbHasi padoTa 00y4aIOIIHXCS 2
Pemenve 3anay4 Ha BHYKCIEHHE IIONMIaiel 1 06beMOB MHOTOI'PaHHUKOB 2
Tema 11 Tela ¥ MOBEPXHOCTH BpallleHUS 12
Jlexnusa 60. LHunuuap u konyc. Onpenenenue nunuHapa. OCHOBHEIE 9JIEMEHTHI|2
uunuaapa. GopMmyna A5 BHYUCIEHUS IJIOMIANY [TOBEPXHOCTU LUIUHAPA, €0
o0beMa. Onpenenenue Konyca. OCHOBHbIE 3JIEMEHTH KOHYCA. YCEYeHHEIH KOHYC.
dopmyna [is BEIYMCJIEHUS IJIOMIAAM IIOBEPXHOCTH KOHYycCa, ero obbeMa.
OcHoBaHue, BEICOTA, 60KOBaAs IIOBEPXHOCTH, 00pa3yollas, pa3BepTKa.
Jleknus 61. Ceuenusa nuiauHgpa U KoHyca. OceBrle cedeHHsS LUIUHADPA H|2
koHyca. CedeHUs IapajieNibHEle OCHOBAHWIO. BIMCAHHBIM U ONMCAHHHBIN
LUIVHAD, KOHYC.
Jlexnus 62. Ilap u chepa. Ux cedenus. lllap u cdepa, ux cedeHu4.|2
KacaTenbpHas nI0cKoOCTs K chepe.
Jlexnus 63. IImomans moBepxHOCTH U 00BbeM mapa. IImomans moBepxHOCTH U|2
o6neM mapa. [lomobue Ten. OTHOIIEHUS IIIOWAnEN IIOBEPXHOCTEe! U 06HEMOB
OJOOHEIX TeJI.
B TOM u4MC/Ie IPaKTHYECKUX 3aHATHH 2
[TpakTtuyeckoe 3aHsaTue Ne 33. BriuncrieHue miomaned u o0beMOB Ter|2
BpalleHus
CamocTosiTenbHasi padoTa 00y4alOIIUXCs 2
Pemenue 3aay Ha BEIYKCIIEHHE IIIOITael 1 060beMOB Tl BpalleHus 2
Tema 12 KoopauHaThl 1 BEKTOPBI 12
Jlexkuus 64. [lekapToBa cHCTeMa KOOPOMHAT B IpOCTpaHCTBe. [IpaMoyronsHas|2

(mexapToBa) CHCTEMa KOOPAWHAT B IPoCcTpaHCTBe. DOpMysa PACCTOSHUS MEeXKIY
OBYMS TOYKaMHU.

Jleknusi 65. BekTopsl. [lelcTBUS C BEKTOPAMHU, 3aJlaHHBIMKA KOOPOHWHATaMU.
Bexktopsl. IIpoeknusa BekTopa Ha ock. KoopouHaATE BeKTOpa. MOAynb BEKTOpA.
PaBeHCTBO BEKTOpPOB. Pa3nmoxkeHue BeKTOopa 10 HampaBlieHusIM. CloXeHUe
BEKTOPOB. YMHOXKEHWE BEKTOpa Ha YUCJIO.

Jlekmnus 66. CKaHHpHOG IIporu3BegeHne BEKTOPOB. CKaHHpHOB IIpou3BegeHune
BEKTOpPOB. HUcnonb3oBaHUE KOOpPpOHMHAT M BEKTOPOB IMPH pPEHUIeHUuHn
MaTeMaTHU4YeCKUX U IIPUKJIQOHBIX 3apady.

Jlekmus 67. BeKTOpHBIM MeTO[ PelIeHUs CTEPEOMETPUUYECKUX 3aiay. BekTopHOoe
ypaBHeHHUe NPAMOMN M IMIOCKOCTH. KoOpHUHATHEIN MeTO[ BHIYMCIIEHUS yTia
MeXy IJIOCKOCTSMU




Jlekmust 68. YpaBHeHUs cdhepHl, IIOCKOCTH U IIPSIMOii 2
CamocTosiTeIbHasi padoTa 00y4arommuxcsa

BekTOpHEI METO[ PelleHus CTepeoMeTpuIecKux 3afad. 2
Pa3zpgen IV. KoMOMHATOPHKA, CTaTUCTHKA U TEOPHsI BEPOSTHOCTEH
Tema 13 JMeMeHThI KOMOMHATOPUKH U TEOPHH BEPOSITHOCTEH 12

Jlekuust 69. OcHOBHBEE NOHSATUS KOMOMHATOPUKU. OCHOBHBIE MOHSTHUSM|2
koMmbuHaTopuku. ®opmyna 6urHOoMa HrioToHa. CBoWCTBA OGMHOMUHAILHBIX
Ko3bdunuenToB. TpeyronbHuK ITackans.

Jlexnus 70. BeposSITHOCTDh COOBITHS, CIOXKEHHE M YMHOXKEHHE BEPOSTHOCTEH.|4
Anrebpa cobuTui. Kmaccuueckoe ompefeneHre BeposSTHOCTH. ClIoXeHHe U
YMHOXKEHNE BepoaTHOoCcTel. PopMya TOITHOU BEPOSTHOCTH.

B TOM 4MCI/Ie IPAaKTHYECKHX 3aHATHH 4

[IpakTudeckoe 3aHaTHe 34. 3amayu Ha IOACYET YHCIa pa3MelleHuiu,|l
TIepecTaHOBOK, couyeTaHui. PelleHue 3agay Ha mepeOop BapHaHTOB.

[TpakTnueckoe 3aHsaTue 35. BeiuncieHre BepOATHOCTEN 1

[TpakTuyeckoe 3ausatue 36. Pemenue 3agay Ha npuMeHenue popmyn batteca u|2

Bepuynnu.

CamocTosiTeIbHasi padoTa 00y4aromuxcs 2

JeMeHTH KOMOMHATOPUKY ¥ TEOPUU BEPOSITHOCTEH 2
Tema 14 JIeMeHThI MAaTEeMAaTHYECKOH CTATUCTHKH 10

Jlekmusa 71. [loHsAITHE 0 3aJadax MaTeMaTU4YeCKON CTaTACTHKHU. [IpencraBneHue|2
maHHHX. [IoHSATHE O 3ajadax MaTeMaTHYECKOM CTATUCTHUKH. JJIEeMEHTH
MaTeMaTHYeCKOH CTAaTUCTUKY IIpemcTaBleHye MaHHHIX (TAOIHIIEI, THarPaMMEI,
rpaduKu), TeHepanbHass COBOKYITHOCTh, BEIOOpPKa. COCTaBIeHNe MHTEPBAIbHOTO
BapUALMOHHOTO PSfa.

Jlekuusi 72. YucnoBrle XxapaKTEPUCTUKM BapHallMOHHOrO pspfa (4acTora,|d
4aCTOCTh, CpefHee apudpMeTuyeckKoe, MegHaHa, [MOUCIEPCUST U
CpenHeKBagpaTUUYeCKOe OTKJIIOHEHHUE)

B TOM uHC/Ie IPAaKTHYECKHX 3aHATHH 4

IIpakTuyeckoe 3aHsATHe 37. CocTaBleHHEe BapHallMOHHOTO pspma. Pacuer|d
YHCJIOBLIX XapPaKTEPUCTUK BapHAIMOHHOIO DSfa.

IIpomexxyTOo4Hast aTTeCcTalus 12

OyHKUUY U TPaQUKH. 2

[IpousBopmHas. npaBuiia guddepeHIpoBanusi. [eoMeTpudeckuil u GpU3NUECKUM|2

CMBICJI ITPOM3BOAHOM.

[TepBooGpa3Hasi ¥ uHTerpan. [IpunoxeHue OmpedeleHHOTO MHTerpana K

BHIUKCIIEHUIO TIJIOMIAAY KPUBOJIMHEWHOM TpaTeIu.

3agady CTepeOMeTpHM Ha MHOTOTPAHHUKMU U Tejla BpalleHus. [Inomagu u(2

00'beMbl MHOTOT'DAHHUKOB ¥ T€JI BPAILEHHUS.

JK3aMeH 6
HToro (BeCeHHHH CeMeCTp) 182
Bcero 3a y4eOHbIi rox; 340

3 MarepHuaIbHO-TeXHHYECKOe H YIeOHO-MeTogHIeCKoe odecreueHne JUCIUIUTHHEBI (MOYJIs1)

3.1 CnenuanbHbIE NOMENIEHHUS I)IS1 pea/Iu3allui TPOrPaMMBbI

[ns peanu3anuy TPOrpaMMEl y4eOHOW OUCLIUIIIMHEL HOJIXKHEL ObITh TPEIYCMOTPEHE

crnenuanbHoe momemnenue Ne 55056 mpepcraBnsier co6o# yueOHYI0 ayIUTOPUIO OIS IPOBEHNEHUS
3aHSITHUH BCEX BUIOB, B TOM YKCIIE TPYIIOBHIX ¥ WHAXBUAYAIbHHIX KOHCYIbTALUM, a TaKXKe [/ TPOBEeeHUs
TEKYILEro KOHTPOJIS, TPOMEXKYTOYHOU aTTeCTAL!H.

[lepeyeHb OCHOBHOTO OGOPYHOBAaHMS W TEXHHUUECKHUX CPEACTB OOyYeHUs: MOCAKOYHbIE MECTa II0
KOJIMYeCTBY 00yd4aomuxcs; yueGHas HoCKa; pabodee MeCTO IpeInomaBaTess; CTAl[HOHAPHEIE CTEHIH;
CIIPaBOYHEBIE ITOCOOWS; MeguaTeka (MyabTUMEONa Pa3paboTKy U MPE3EeHTANHN K YPOKaM); HUOAKTUYECKUN



MaTepuarn (BapI/IaHTBI WHOVWBUOYAJIBHBIX 3aJIaHHﬁ) YepPTeXHble MHCTPYMEHTEI, PaCXOJHbIE MaTEPHUAJIHI,.

CrernuanbHOe TOMEIeH e IS CAMOCTOSITEIbHOM U BOCIIUTATEIbHOM paboThl Ne 1211

[TepeyeHL OCHOBHOI'0 000OPYLOBAHUS U TEXHUYECKUX CPENCTB 00y4YeHus: Clielnanu3upoBanuas Mebeb
(CTONMHL ¥ CTyNbS); IPOEKTOP, 9KpPaH HACTEHHHIN MOTOPHU30BaHHBIM, PACXONHEE MaTepUasbl, KOMIJIEKT
JINIIEH3UOHHOTO ¥ CBOOOJHO PacIpoCTPaHsIeMOro IpOorpaMMHOro 00ecriedeHusl, B TOM YUCJie 0TeYeCTBEHHOT0
IIPOM3BOACTBA, KOMIIBIOTEPHAS TEXHUKA C BO3MOXKHOCTHIO IIOAKITIOUEHUS K CETH «IHTepHEeT» U 00ecnedeHueM
IOCTYIa B 9JIEKTPOHHYI0 HH(POPMaLunoHHO-00pa3oBaTenbHy0 cpeny Ky3I'TY.

CrnenumanbuHoe moMmemenue Ne 3301 mpemcTaBnseT co0o0¥ ToMeIleHHEe [/ OpPTaHU3ALUM
CaMOCTOSITEJTFHOM M BOCIHUTATENIbHON PaGOTHL.

Hepequb OCHOBHOTO 060py11013aHH5{ U TeXHUYECKHX CPe[CTB o6yquH5{: II0CAOO4YHbBIEe MeCTa [OJid
00y4armuxcs, PacXogHbEIE MaTepuasbl, KOMIJIEKT JIUIEH3UMOHHOTO ¥ CBOOONHO PAcCHpPOCTPaHIEMOTO
IIporpaMMHOro o0ecliedyeHus, B TOM 4HCJle 0TeYeCTBEHHOTO IIPOU3BOMICTBA, KOMIILIOTEPHI, C BO3MOXKHOCTHIO
MONK/II0OUeHUSI K UHPOPMALlMOHHO-TEeJIeKOMMYHUKAIMOHHON ceTu «HTepHeT» U obecneyeHreM IOCTyIa B
37IeKTPOHHYI0 HHGHOPMAI[MOHH0-00pa3oBaTeNnbHyo cpeay Ky3['TY.

3.2 UudopManHoHHOE OOecIeUeHHe pealu3alui MPOrpaMMbI

3.2.1 OcHOBHas nuTEparypa

1. Teometpus. 10-11 knaccel. Ba3oBhit u yriay0neHHbd ypoBHY : yueOuuK / JI. C. AranacsH, B. ©.
Byty3os, C. b. Kagomnes [u gp.]. - 12-e u3g., crep. - Mocksa : IIpocemenue, 2024. - 290 c. - (MI'Y - mkone).
- ISBN 978-5-09-116447-3. - Tekcr : anekTpouHb#. - URL: https://znanium.ru/catalog/product/2201875 (maTa
obpamenusi: 27.03.2026)

2. Anrebpa ¥ Havyanma MaTeMaTU4YeCcKoro aHanu3a. 10-11 kmacchl. Ba30BLIM ¥ YrayONeHHHH YPOBHH :
yue6nuk / [II. A. Anumos, FO. M. Konsrun, M. B. TkaueBa, [u mp.]. - 12-e u3m., crep. - MoCKBa :
IMpocBemenue., 2024. - 464 c. - ISBN 978-5-09-112136-0. - TercT : 3neKTpoHHHE#H. - URL:

https://znanium.ru/catalog/product/2157448 (gata obpamenus: 27.03.2026)

3.2.2 [lonoHUTE/IbHAsA IUTEpaTypa

1. MaremaTuKa B IprMepax U 3afadax : yuebuoe mocobue / JI. . Malicens, B. 3. XKasrepuuk, U. O.
Mankesud [u gop.] ; mox pemakuued JI. M. Maiicenu. — MuHCK : Brimaiimas mkona, 2022, — 456 ¢. — ISBN
978-985-06-3483-2. — TeKCT : 37eKTPOHHHI // EKTPOHHHH pecypc IudpoBoit 06pa30BaTeIbHON CPETHI
CITO PROFo6pa3oBanue : [caiiT]. — URL: hitps://profspo.ru/books/129985 (mata obpammenus: 05.05.2023). —
PexuM mocTyma: [jisi aBTOPU3UD. II0JIb30BaTENIen

2. Mep3nsxk, A. I'. Teomerpus. 11 knacc. Yrny6neHHEN ypoBeHb : yueOuuk / A. I'. Mepansk, [I. A.
Homuposckuii, B. M. Ilonsikos ; moxd. pen. B. A. Tlogonbkckoro. - 8-e u3m., crep. - MockBa : IIpocBelnenue,
2024. - 257 c¢. - ISBN 978-5-09-116531-9. - Texct : asnekTtpoHHHU.. - URL:
https://znanium.ru/catalog/product/2177537 (maTa o6pamenus: 27.03.2026). - PexxuM mocTyrma: 1Mo moAmIucKe.

3. Omenbuenko, B. [1. MaTemaTuka : yueOuuk / B.II. Omenbuenko, H.B. Kapacenko. — Mockga :
HWHOPA-M, 2024. — 349 c. — (Cpennee mpodeccuonanbioe obpasosanue). — DOI 10.12737/1855784. - ISBN
978-5-16-017462-4. - Tekct : snekTpoHHHU. - URL: https://znanium.ru/catalog/product/2085068 (mata

obpamenwusi: 27.03.2026). - PexxuM gocTyma: o IOAIHUCKE.
3.2.3 MeToguueckas IuTeparypa

1. MaremaTHKa : METOIMYECKHE YKa3aHUS K MPAKTUYECKUM 3aHSTUSIM U CaMOCTOSITENIbHOM paboTe s
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: 10.03.2026). - TEKCT : 37I€KTPOHHEIH.

3.2.4 iHTEepHET pecypcChl

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

2. Anrebpa u Havana aHanusa. 10-11 xmacc. 3amaynuk. MopagkoBud A.I'. u gp. - Pexum gocryma:
http://proresheno.ru/uchebniki/algebra/l 1klass/714-algebra-i-nachala-analiza-10-11-klass-zadachnik-mordkovi


https://znanium.ru/catalog/product/2201875
https://znanium.ru/catalog/product/2157448
https://profspo.ru/books/129985
https://znanium.ru/catalog/product/2177537
https://znanium.ru/catalog/product/2085068
http://library.kuzstu.ru/meto.php?n=10687

ch-a-g-i-dr/visit

3. Anrebpa u mMaTeMaTudeckuid aHanu3. 10 knacc. (yrny6neHHoe usydenue) Bunenkun H.4.,
NBameBMycaToB 0.Cc., MIBapubypnm C.H. - Pexum 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. MaTeMaTtuka : yue6HuK u npaktukyM 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. — Pexum gocTyma:
www.biblio-online.ru/book/CAB1548F-63AC-4C3F-8E82-C9B841E8F0A1

4. OpraHu3anusa CaMOCTOSTeIHbHOH PadoThI 00y4aIOIIUXCS

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

[Ing camocToATeNnbHON paboTH 00yYalIIMXCs MNPEeAyCMOTPEHBl CIeluasbHbe IOMEIIeHus,
OCHallleHHbIe KOMIILIOTEPHOW TEXHUKOW C BO3MOXKHOCTHIO TMOAKIIOYEHUS K HHPOPMaAIUOHHO-
TEeIeKOMMYHUKAIIMOHHON ceTn "WHTepHeT" ¢ ofecmedyeHneM [OCTyIa B 3JEKTPOHHYI MHOOPMAIMOHHO-
obpa3oBaTenbHyI0 cpeny Ky3I'TY.

5. ®oHJ ONEHOYHBIX CPENCTB [Jis NPOBEIeHHsI TEKyIero KOHTPO/s, MPOMeXKYTOYHOH
aTTeCTaluy 00yYAIOIINXCS 10 TUCHUIUIHHE

5.1 ITacmopt ¢oHAA OIEHOYHBIX CPEICTB

pasnenos I (ressn) pasiena

[Kox i 3 ymenus, it oIt s it [@opma Texy (yIero Kouty PO 3MAHM, ymenuii, pakTHIeCKoro| \




[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
[venepersan, mbTyprs TP, yerasosox|
iy crocotoca Cramens Hes 1 Crponts Anomosmc]
mnars
Moranpenverise pesymTars:
- ocmoermsie nowsTs 1 yueGnsie neficTons (perynsapHse, mOSHARATNbHAC,
R——)
- CiocoGHOCTs X HCmONE30BaIS B NOSHARATENSHOM H COUKATSHOR s
- roromsocrs k raeGHof yueGroro q
i i 1
CAmORErHG RaBeiKaMH YHEOHOHCETOHORATOTLCKDR, HpOGRTHOR B CONMATAHOR RERTENAHOCTH
- rorosocts u yaebuok yueGkoro q
K ysacTiio 5 i TpaekTopii;
pesymirars:
MK peLaT: ypasHH, HOPRBEHCTSS N GHCTEM  HONGIBIO SIS TDIENGS, POLATS YPSBHCHAT, HOpaBEHTS M CHCTEN ¢
Inapaserpon
- yatetite CrpoiTs rpadikn by, BHnOTHATS Ipeotpescnema rpaquoz Qi
e HcnomSomats cofctna i Tpadu Gy 11 pu HEHIH, HeDABEHCTS i 3724 C NapaveTpau;
ywere mposouTs oGpaars na TUOGKOGTH MIOeCTBa petmeriit ypaBwerni, HepasercTs i |
oree xauonams acamrront rpobinn Gyt
(€ BHMHCTATS MPOWIBONHEIE CYMMH, NDOMIBEACHHS, HACTHOTO H KOMTIOMMIMH (BYHKUMH, HAXOTHTS YpaHeHHe KacatensHoi K|

2 [Hawana maremarnueckoro anamusa [Mpenems: oK 01, rPacImy ya
Mponssoan oK 02, e MoRamoRATS aps eriTeCRH REHCTES € KOMITOKCHSI HCTRMH, TDABOTAT TGP cen; ‘ator
MepnooGpasnas i mrerpa oK 03,  HEHHG HEKORTL BOPORTHOCT COGHTI C KION:3ORIoM TPAQINISCKI MOTORO, TDUMGRATS L1 POLIEHN Sait My CTOKIA parece paos

lok oz W YMROZEHIS BEPOSTHOCTCH, GOPMYTY MOTHOW BEPOATHOCTH, (opMyny BeprynTH, axTi 1 dopmyns
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;
A A S g SR ———
[pamsOBaNbEE, neCTaHTENLEL wHCeT;
- cremess ¢ nem mokasatenew, KopeHy HATYPATHHON CTEMEHH, CTETIEHS C cremens ¢ zef
(suecTacn)nOKa3aTOeN. TOTapH{ G, Y KOGAYC i TAMTOHG TJORSBOTIOTO o
- Tomnectno, ypasnerne, CHCTeMa YpaBHCHIit H HOABCHCTS, PABHOCHTHHOCTS ypaBH eI
lwepanexcts u cucres, crenessie, 3
|ypasitess, HepanerCTsa 1 CHCTeNS:
- 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
Kmpnn:a':‘vj‘"‘g';;wmm oK o3 - oK, ipawas, WocKocrs, TRUCTRRHCTHD 0TDe20k. T, HIOCKH YT, VTR IO, ThexTpasih ron, nepecerancs, Mparrisccro pa :;:Dm

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|
nnapara are6p, oy pesymTaT;
:sone crponrs onem: ¢ oo TOMRTI W SO, POIIATS CBASANIIS C HIENH TPAKTISCCKHo
i pesyns
—yMem«xe Pemars IpUKAARHe 331aH CORCTSANH asamiaa, & T0M wHCne "
L — Toorermeo MHOKeCTBeIHIE QITAPAT 117 OTHCAIH PEATHEIX TIPOECCOB it ABTORH H TP PELICHHA 3a7as, 5 TON
jsicre w3 Rpyri yeGu
m T el . aerote MpAMEEATA EoMTHRATOPAE BAKTS i PACCYRENAS 1A POLIORIS SRR
epostmocre eposocren K02, | yuerne uCromsa0saTs MpHaARH ReHNOCTH, HaUMEHSIH 06U HeHToTs i HaNCHIICE OGILEC KPATHOR, ATFOPHTM EsSTLa IpH[1T o ot T
oo MaTeMaTIECKO# CTaTHCTHKH ok o5, [pemesin 3amas; SHAKOMCTBO C PA3THSHEIMH TIO3HIHORKEINH CHCTEMAMH CYHCTEHIS; Comocnosrons e padorss.
0K 01, - ywtene mpinMeRST: ypaBHENIIS, HEDABCNCTBA, X CHCTEMS! AT POIIOHIA MATEMATHHOCKINX 3a%a M JaRY 13 PAIWHEX obnacTeit Haywn|
oK 07 W DeanHOT: AawsmiH; ywenHe HCTIOS0BATS TpaHKH GYRKINH T3 H3YSEHIS IPOLECCO 1 SABMCHNOCTE A PemeHHH SA%a% 1 APYTH|
|y 4EGHEIX MPORMETOR i 13 peansHOR Hit3ii
- erite BBIpaKATS GOpMYTaNH 3ABHCHMOCTH MEKAY BeTHHHHANMI;
- YMerite HCTIOM:30BATS MPOW3BOTAYIO AT HCCTOTORANAA GYHKILN, TI% HAXOATOHHR HAWTYSIIIEro PEMICHNS B MPAKMATHEX, B TOM Hoel
COUHBAO-3KONONISCKRX I (SISECKI Saa, A1 OMpESOTEKIE CKGDOGTI 1 YCKOPONAA; HBXOTS IONAZ 1 06t Buryp
; npHBOTHT nowotso ypaskesiis;
" SHakowera0 ¢ HoRETATAM: akoR GO NHG, HOTORs! AUOOPONHLY HECTCRON
RO b S———
o HEToTSo%T, T PRI 070 Koy GAKTH ¥ TeopeMs MaMIMETpHH:
- paswep o6beKToR ape;
ceteme . u306paxats  DHTYPH H NOBEPXHOCTH BDAILIEHHS, HX CESEHIS, B TOM WHCTE C
Inosoutsio anexrposix cpexcr
T ——
5 Tosroperme e ———— T r OTHOWEHIS, HAXOATS TCOMETPHYCCKHE BeTHSHHH (UIMHa, YTOT, IIOIARE, OGLeN) NpH PewieHH 3a%as 13 ApYTHX
|yaeGrsix mpeReTOR it i3 peansHOR Kr3t;
Koo, crencm » roepun: oK 0. e Mo HpOT PeATAM CHTYALIIL Ha K NETENTHKI COCTASTATS DA, YPARHERL, HEPAACTE 1 A CLCTENS )
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

[ TeKymero KOHTPOJA MO0 TeMaM JHCIHUIIHHBI HCIOJIb3yeTCsi ONPOC B YCTHOH HJIH
nucbMeHHOH ¢opmMax, MpoBepKa NPaKTHYECKHX M NPOBEPOUYHBIX padorT,

CaMOCTOSATE/ILHOM PAaGOTHI 00yYAIOIIMXCSI.

Hpnmepnaﬂ TeMaTHKad KOHTPOJIbHBIX BOIIPOCOB IJId YCTHOI'0 UJIH IHCBbMEHHOI 0 OIIpOoCa

1. Ompepenenue ¢pyukuuu. Crocobr 3afanusg GyHknuu. OCHOBHEIE CBOUCTBA (HYHKIIUY.

mpoBepka



2. Onpepnenenne apupMeTHIECKOTO KOPHS. 3allUIINTE CBOMCTBA KOPHEH.

3. OmpeneneHue noka3aTenbHOU (yHKIMY, ee rpaduk. CBOUCTBA T0Ka3aTeNbHOU HYHKIUH.

4. Onpepmenenue norapudma. 3anuinIuTe CBOKNCTBA JorapudmMa.

5. Ompenenenue morapudMuyueckoi GpyHkimu. H3obpas3ute ee rpadpudecku. CBOHNCTBA TOrapubMuiecKoi
dyHKIHN.

6. OmpefeneHye TPUTOHOMETPUYECKUX QYHKIMI 0CTpOro yria. OCHOBHEIE TPUTOHOMETPUYECKHE
TOXK/ECTBa.

7. ®opMmynsl uddepeHIIIPOBaHNS 3JIeMeHTapHBIX (GYHKINM, TpaBuiia guddbepeHINpPOBaHNA.
8. OmpegneneHue ToOUEK IKCTpeMyMa GYHKINY, KPUTUUYECKUX TOYeK IepBoro pofa. [Ipu BHIIOIHEHUU KaKOTro
YCIIOBUS KPUTHYECKAs TOUKa IEPBOro pofa OyaeT TOYKOoM 9KCTpeMyMa?
9. Pa3nuyne NOHATUN «MaKCUMyM» U «Haubombllee 3HaueHne QyHKIU»? MUHUMYM U HaUMeHbIIee
3HaYeHue QyHKINU?
10. ®opmyna HrioToHa-JIenOHUIIa. 'eoMeTpUyeCKUM CMBICTT OTIPEeNIEHHOT0 HHTETrpala.
11. Onpemenenue mpu3Mel. PopMyIia oI HaX0XKOEHUS IIONaAyu OOKOBOM MOBEPXHOCTH IPSIMOM ITPU3MHIL.
®opmyra [ HaX0XKaeHUs 06beMa IPU3MEL.
12. Onpepnenenne nupamMupnsl. opmysa Ojis BEIYUCIEHUS IOJTHON TOBEPXHOCTH NUpaMupsl. ®opmyna s
BHIYUCJIEHUS 00bEMA TUPAMULEL.
13. OnpepneneHue TPSIMOTr0 KPYroBOI0 IUIKHAPA. DJIeMEHTH IuuHapa. Popmyia niomany 60K0BOY U
IIOJTHOY TIOBEPXHOCTEN UUIMHAPA, GopMysa Ajist BeIYUCIeHns o6beMa UINHADPA.
14. OnpepeneHnue MPSIMOTO KPYrOBOTO KOHYCa. J7eMeHTH KoHyca. dopmyrna miomany 00KOBOM U TONMHON
IIOBePXHOCTE! KoHyca, GopMysia AJigd BHYUCIeHNS 00beMa KOHyCa.
15. Onpenenenue mapa, chepsl. OTnudne u obmiee 3TUX ABYX Tesl. PopMya s BEIYUCIEHNS IIJIOMANN
IOBEPXHOCTH chepsl, 06beMa Irapa.
16. Knaccudukauus COOBITHH, KITaCCHYECKOEe ONpENeNIeHre BEePOSITHOCTH. Te0peMbl CII0KEHUST ¥ YMHOXKEHUS
BeposiTHOCTeX. dopMyria IOJIHOM BEPOSATHOCTH.

O6yy4arouieMycs IPeAIaraeTCs OTBETUTD Ha JIBa BOIIPOCA 0 U3YYEHHOU TEME.

Kputepuu ouenuBanus:

- 90-100 6anmoB - Ip¥ MPaBUIBHOM ¥ ITOJTHOM OTBETE Ha [Ba BOMPOCA;

- 80-89 GannoB - mpu MPaBUILHOM U MOJTHOM OTBETE Ha OJUH M3 BOMPOCOB ¥ HEIOITHOM OTBETE Ha
BTOpOH;

- 60-79 6annoB - Ipu IPaBUILHOM OTBETE Ha OJWH M3 BOIPOCOB MIIM YAaCTHYHOM OTBETE Ha o0a
BOIIPOCA;

- 0-59 6annoB - IPU YaCTHYHOM OTBETE TOJILKO Ha OJUH W3 BOIPOCOB, IPH OTCYTCTBUU IIPABUIIBHEIX
OTBETOB Ha BOIIPOCHL.

[lxana onieHVBaHUS
KomnmuecTBo 6anios 0-59 60-79 80-89 90-100

[IIxana oneHuBaHUSA 2 3 4 5

IIpoBepouHasi padbora

[Tpu mpoBemeHUH TEKYIIET0 KOHTPOJIS 00y4YaOIINeCs BHITONHSAIOT 3alaHNs 110 TeMaM JUCLIUATIIUHEL,

[TpuMepH! 3a1ay AJIg TPOBEPOYHON PabOTHL:

3apmanve 1. IToctpouts rpaduku GyHKIMY B OOHOM cUCTeMe KOOPAUHAT U BEIYUCIIUTE IIOWAAb GUTYPEL
OTpaHUYEHHOM 3TUMU rpaduKaMu.

3apmaHue 2. PemmTh cuCTeMHl HepaBeHCTB, CoflepKallilie THHENHOe U KBagpaTHOE HePaBEeHCTBa.

3agaHue 3. PemuTs uppanroHanbHOE YPDaBHEHUE.

Japanue 4. OnpenenuTs METON PELIEHUs U PELINTh T0Ka3aTeIbHble YPDaBHEHUS.

3apmanue 5. OnpenenuTs METON PelleHNus U PELIUTh I0Ka3aTeNlbHble HePaBeHCTBaA.

3apmanue 6. HaliTu 3Ha4ueHUs 10TapuPMUUECKUX BEIPaKEHUN.

3apmanue 7. OnpenenuTb METOL PEIIEHUS U PEIIUTE JIoTapudMuieckiue HepaBeHCTRa.

3amanue 8. HaliTu 3Ha4YeHUsS QYHKUUY TPUTOHOMETPUUECKUX PYHKIUH.

3apmanuve 9. OnpenenuTs METON U PEIIUTh TPUTOHOMeTpUYeCcKre YpaBHEeHU .

3amanue 10. MccnenmoBaTh QyHKINIO Ha MOHOTOHHOCTh U TOYKM 3KCTpeMyMa. IlocTpouts rpadux
GbyHKUIUY 110 pe3ynbTaTaM IPOBEleHHOT0 UCCIIe[0BaHU .

3amanue 11. PenmuTh 3afayy Ha BEIYUCIIEHUE TIIOMANYM ¥ 06beMa MHOTOTPaHHHUKA.

3amanue 12. PemmuTh 3afauy Ha KOMOUHAIMY T€OMETPHYECKUX Tell.

Ha npoBepounyio paboTy BeIHOCHUTCS OT 4 [0 8 3amad.

Kputepuu ouenuBaHus:



- 90-100 6anyioB - mpU IOJTHOM PEIIEHWH BCEX 3afay WUJIX MOJyYEeH OOUH OTBET HEBEPHHIN M3-3a
BLIYUCJIUTEJILHON OIKUOKY, HO IIPM 9TOM MMEETCS BepHas II0C/Ie[0BAaTEeNIbHOCTh BCEX LITATr0B PELIeHUS;

- 80-89 6annoB - mpu HMPaBUIBHOM U MOJTHOM pelneHuu He MeHee 80% 3amay, BO3MOXKHA OfHA
BHIYUC/IUTENIbHAS OLINOKa, He [TOBNIUSABIIAS Ha IIOCTIEI0BaTEIbHOCTD BCEX IIAT0B PELIeHNSs;

- 60-79 GanoB - mpu ITPaBUILHOM U TIOJTHOM pelieHuu He MeHee 60% 3amay;

- 0-59 GamnnoB - mpu pemeHuu MeHee 60% 3amgad.
Konunuectso 6anios 0-59 60-79 80-89 90-100
[ITxana oleHUBaHUS 2 3 4 5

IIpakTHYEeCKHE U CAMOCTOSATEIbLHbIE Pa0OThI

[TpakTHyecKue 1 caMOCTOATe/IbHble pabOTH IPUBeHeHE B METOOUUECKUX YKa3aHUAX K IPaKTUYeCKUM
3aHSATHSIM U CAMOCTOSITEJIbHEIM PaboTaM o AuCHUIUIMHE «MaTeMaTukay.

5.2.2 OneHo4YHbIEe CPEICTBA IPH MPOMEXKYTOYHOH aTTeCTalluH

o mpoMexXyTOYHOH aTTeCTAaDHH NONYCKAalTCA o0ydJalomuecsi, BHINOJIHHUBIIHE BCe
Tpe0OBaHUsI TEKYyIIero KOHTPOJIA.

®opMoi TPOMEXKYTOUHOH aTTeCTallul IBJISEeTCS 9K3aMeH. JK3aMeH [IPOBONUTCS B IBa JTalla.

ITucrMeHHAs 4aCTh 9K3aMeHa COCTOMUT u3 4-X 3apjay mo Haubojee 3HAYMMHIM TeMaM (OCEHHEro
ceMecTtpa) paboueit mporpaMMel. YCIoBUS 3afad TEHEPUPYIOTCS B 3MEeKTPOHHOU cucteme Moodle,
oOyyatonrrecs: 0pOpMISIOT pelIeHus 3aayd THChMEHHO.

YCTHEIN 3Tall, COCTOUT B 3allUTe PelleHuH, peiCTaBlIeHHbX B IIMChbMEHHOM YacTH, a TaKXke 0TBeTe Ha
OIUH TEOPeTUYeCKUil BOIPOC.

Ha sk3aMeHe He [JOIyCKaeTCs MCIOJIh30BaHUE BHIYHUCIUTENBHOM TEXHUKH, a TaKke JIf000i yuebHOU u
CIIPABOYHOU JIUTEPATYPHL.

JK3aMeH (0OCeHHHH CeMeCTp)

IIpuMepHbIe BOMPOCHI JIsI MOATOTOBKH K 9K3aMeHY

IelicTBUS Ham KOMIJIEKCHHIMM 4YHCIaMHU B anrebpandyeckoit ¢opme (crnoxeHue, BHIUYUTAHUE,
YMHOXKEHUE U [IeJIeHNe).

OrmipenienieHUsT TPUTOHOMETPUYECKUAX QYHKIIMHN YUCIOBOTO apryMeHTa.

OcHoBHEIE (HOPMYIIEI TPUTOHOMETPUH.

ITpeob6pa30BaHue TPUTOHOMETPUUECKUX BHIPAKEHUN

Omnpepnenenne apuhMeTHYeCKOT0 KOPHS N-0¥ cTeneHu. CBOMCTBa KOPHEH U CTEleHeH.

ITpeobpa3oBaHue UPPAIMOHATLHEIX U TOKA3aTEIbHEIX BEIPAKEHUH.

Omnpepenenue norapudma. CBoicTBa 10rapudmos.

ITpeoobpa3oBanue TorapuPMUIeCcKUX BHIPaXKEHUH.

PelileHre HepaBEHCTB METOIOM MHTEPBAJIOB.

PemeHne mNpoCTEeNIINX  TPUTOHOMETPUUYECKMUX, HPpPaLMOHANbHHIX, IOKa3aTeJlbHHEIX W
norapuMUYecKUX ypaBHEHUU.

IIpumepHBIe 3amaHuA:

3amanue 1. [lelicTBUS HaJ KOMITJIEKCHBIMU YHCJIAMU B anrefpandeckon Gpopme.

3amanue 2. IIpeobpa3oBaTh BeIpaxkeHue (TPUTOHOMETPUYECKOe, CTeTIeHHOe, TorapudMuyieckoe).

3amanue 3. PemuTh HepaBeHCTBO (IpoOHO-palMOHAIBHOE, UPPAIMOHATBHOE, TOKA3aTeNTbHOE).

3amanue 4. PemuTh mpocTeiiliee ypaBHEHNEe (TPUTOHOMETPUYECKOe, PpallioHaIbHOe, T0Ka3aTeIbHOE,
norapuMuyiecKoe).

JK3aMeH (BeCeHHHH CeMeCTp)
IIpuMmepHBbIE BONIPOCHI [JIsI IOATOTOBKH K 3K3aMEHY
[IpuMepHas TeMaTAKa BOIIPOCOB, BEIHOCUMBIX Ha 9K3aMeH:

. OnemeHTapHble QYHKUXY, UX IPadUKU, OCHOBHEIE CBOMCTBA.

. IlpaBuna pubdepeHIUPOBAHNS, IPUMEPHL UX UCIIOIb30BAHUS.

. T'eomeTrpuueckul u Gpu3NUECKUN CMBICIT IPOU3IBOTHOMN, IIPUMEDHL.

. OnpeneneHue ToYek 9KCTpeMyMa GyHKINY, KpUTHUECKUX TOYEK IIePBOr0 Pofia. YCIoBUe IPU KOTOPOM
KpUTHYEeCKas TOYKa IIepBOro pofia SIBISAETCS TOUKON 9KCTpEMyMa.

5. locTaTOYHBLIN IPU3HAK BO3PACTAHUS U YORBaHUS QYHKIMK. ANTOPUTM UCCIIEN0BaHUs GYHKINY Ha

HMHTepPBa/Ibl MOHOTOHHOCTHY ¥ TOYKM 39KCTPEMyMa.

B W N



6. Onpepnenenne onpeneneHHoro nHTerpana. ®opmyna Heiorona-JlenOHMIa. ['eOMETPUYECKUI CMBICT
OIIPEMIeJIEHHOT0 HHTETPasIa.
7. Ompepenenue mpu3Mbl. QopMyIia s HaXOXKAEHUS IIOIMaau O0KOBOM MOBEPXHOCTH MPSMOM TPU3MEI.
dopmyna A HaX0XKOEHUST 00beMa TPU3MHEIL.
8. Ompepnenenue nupamugsl. opmyrna s BHIYUCIEHUS MTOTHOM MOBEPXHOCTH NupamMupbl. dopmyna ans
BHIYUCIIEHUS 00beMa THPAMULIHL.
9. OnpepenexHre MPSMOTO KPYTOBOTO LUIHHAPA. JJIEMEHTH HUIMHAPa. PopMyra miomany 00KOBOH 1
TIOJTHOY TIOBEPXHOCTEN UMIMHAPA, GopMysia [y BEIYUCIeHNns 00beMa UIHHADA.
10. OnpepneneHue TPSIMOT0 KPYroBOr0 KOHyCa. JJIEMEHTH KOHyca. ®opMysia miomany 60KOBOM ¥ ITOJTHON
ITOBEPXHOCTEN KOHYyCa, GopMyJia A BEYUCIEHHUS 00beMa KOHYyCa.
11. Onpepenenue mapa, chepsl. Paznuuue aTux gByx Ten. GopMmyna A BEIYUCIEHUS MIJIOMIANY IIOBEPXHOCTH
cteptl, 06bEMA IITapa.

[TpuMepHBIE 3aJaHUS:

3amanue 1. ITpopuddepeHMpoBaTh GYHKIIMIO.

3apmanue 2. MccnenoBaTh QYHKLHUIO C TIOMOIIbLIO TIPOU3BOLHOM.

3apmanue 3. BEIYUCIUTE ONpefeleHHEIN HHTerpajl. BEIUKUCIUTE IIomanb GUIrypH.
3amanue 4. BEIYUCTUTH MIOmanas (06eM) reoMeTPHIECKOTO Tella.

Kputepuu ouenuBanus:

90-100 6asnnoB - TPy IPaBUILHOM U IIOJTHOM OTBETE Ha BOIIPOC, YBEPEHHOM BJIaIeHUU TEPMUHOJIOTHEH,
[IPaBUJILHOM PelIeHuU 1 0popMIIEHUN BCeX 3aaHull;

80-89 6annoB - Ipy NIpaBUILHOM U IIOJTHOM OTBETE Ha BOIIPOC, IPABUILHOM pelleHuH U 0hOpMIeHUN
TPeX 3afJaHu{ WM NPaBWIBHOM pelleHuu U 0HOPMIIEHUM BCeX 3afaHuil (6e3 0TBeTa Ha TEOPETHYECKUH
BOIIPOC);

60-79 6anyoB - MpY HETIOJTHOM OTBETE Ha BOIPOC, IPABUILHOM PELIEHUU ¥ OPOPMJIEHUN HE MEHee
OBYX 3afaHuu;

0-59 6anyioB - IPU HENOJTHOM OTBETE Ha BONPOC, IPABUJILHOM PEIIeHNY U 0OPMIIEHUN MEHEee ABYX
3afaHui.

IlTkana olleHUBAHUS:
Konuuectso 6annos 0-59 60-79 80-89 90-100

[lIkana oneHUBaAHUS HEeYOOBJIETBOPUTEIEHO YOOBJIETBOPUTEIIEHO Xopo1Io OTJIMYHO

5.2.3 MeTonuuecKkne MaTepHasbl, ONpeneIAoliie NPoneIypPsl OeHHBAaHU 3HAaHUH, YMEHHH,
NMPAKTHYECKOr0 ONBITA IesITe/IbHOCTH, XapaKTepPU3YIon[yue 3Tanbl (JOPMUPOBAHHUS KOMIIETEHIIHIH

[Topsmok opraHu3auuy NPOBENEHUs TEKYILIero KOHTPOJISA U IPOMEXYTOYHOM aTTeCTalluu [IpefCcTaBlleH
B [lonoXkeHUH O NIPOBENEHWM TEKYIIeTO0 KOHTPOJS ¥ IPOMEXYTOYHOU aTTecTanuu ob6ydaromuxcs,
OCBamBaOUIMX 06pa30BaTeNbHEIE TPOrPAMMEL CPENHETO podeccroHanbHOTO 06pa3oBanus B Ky3I'TY (Un 06/-
10).

6. UHbIe cBeeHHsI U (WIH) MaTepPHaJIbI
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