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1. O0mas XxapaKTepUCTHKA pad0deil IPorpaMMel THCIUIUIHHBI

1.1 MecTo AMCOHUIIIUHEBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ILHOM MPOrPaMMBI

Yuebuasa puciumnivHa «MaTeMaTuKa» SBIseTCS 0053aTeIbHON YacThio 06meofpa3oBaTelbHOr0 IUKIIA
OCHOBHOU 06pa3oBaTebHOM mporpaMMhl B cooTBeTcTBUM ¢ ®PI'OC 1o crnermanbHocTy «18.02.12 TexHomorus
aQHaNUTUYEeCKOr0 KOHTPOJII XUMUYECKUX COeIUHEHUN».

YuebHas mucuunnnHa «MaTeMaTuka» obecrmeynBaeT GOPpMUPOBaHKUE OOIIMX KOMIETEHINH 0 BCEM BUOAM
neaTtenpHocTH ®I'OC mo cmenmanbHOCTH «18.02.12 TexXHONOTHS aHAIUTUUYECKOTO KOHTPOJS XUMUYECKHUX
COeMHEHUL».

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 CIOCOOH! peleHus 3ajay mpoGecCcuoHanbHOM 1esITeNbHOCTH MPUMEHUTENBHO K
pa3IUYHEIM KOHTEKCTaM

JIuuHoCcmHble pe3y1ibmambl: TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITENIBHOCTH U CaMOOIIPeeNIeHII;
HaJM4yye MOTUBAIUY K 00y4EHHIO U TUYHOCTHOMY Pa3BUTHIO

MemanpedmemHble pe3y1bmamul: 0OCBOEHHEIE 00Y4aOIINMUCT MEKIIPEOMETHEIE IOHSITHS ¥ YHUBEPCAIbHEIE
yueb-HEle [eWCTBUS (PETyIATUBHEIE, TI03HABATEIbHBIE, KOMMYHUKATHBHEIE)

CITIOCOOHOCTD WX MCIIOIh30BAHUS B TIO3HABATEILHON U COUMANBLHOM MPAKTUKE;

TOTOBHOCTb K CAMOCTOSITEJTbHOMY ILJIAHUPOBAHUIO U OCYLIECTBIIEHUIO YIeOHOU NesATeTbHOCTH, OPraHU3aluu
y4e0OHOro COTPYIHUYECTBA C TeJarornuecKuMy pabOTHUKAMU U CBEPCTHUKAMY, K YYaCTHUIO B IOCTPOEHUN
MHIUBUYaIbHON 00pa30BaTeIbHON TPAEKTOPUU

ITpeOmemHble pe3ysbmambyl: yMeHNe pellaTh ypaBHEHNUs, HePaBEHCTBA U CUCTEMEI C IIOMOIIBLI0 Pa3TIMUHbIX
IIPUEMOB, pelllaTh YpaBHEHUS, HEPaBEHCTBa U CUCTEMEI C ITapaMeTpOM;

yMeHUe CTPOUTH rpaduKy (GYHKIUH, BEITOIHSATL IIpeobpa3oBaHus rpaduKoB QyHKINH;

yMeHUe HCII0Ib30BaTh CBOMCTBA U rpaduku GyHKIMM s pellleHus YpaBHEHNUY, HepaBeHCTB U 3afiay C
IapaMeTpaMy;

yMeHUe IIPOBOIUTH UCCIefoBaHre HYHKINY; N300paxkaTh Ha KOOPAUHATHOMN IJIOCKOCTH MHOXKECTBA
pellleHu ypaBHEHUH, HEPABEHCTB U UX CUCTEM, HAXOOUTh aCUMIITOTEL r'padrka GyHKIMY;

yMeHUe BBIYUCIIAThH IPOU3BOAHEIE CYMMBI, IIPOU3BeNeHNs, YaCTHOT0 ¥ KOMIO3UIMY GYHKUINMN, HaXONUTh
ypaBHeHUe KacaTelbHoH K rpaduky GyHKINY;

yMeHIUe IIPOU3BOAUTE apudMeTryecKre JeHCTBUS C KOMIIJIEKCHBIMU YHUCIIaMU, IPUBOOUTH IPUMEPEHL
HCII0Ib30BaHUS KOMIIJIEKCHEIX YUCETT;

yMeHWe HaxOOUTh BEPOSITHOCTH COOBITHH C MCIIOIb30BaHIEM rpadUIeCcKUX METONOB, TPUMEHSTE IS
pelieHUs 3afa4 GOPMYJIEL CII0KEHUS U YMHOXKEHUS BEPOSITHOCTEH, POpMyIy IIOJIHOM BEPOSATHOCTH, (GOPMYITy
Beprymu, KoMOuHATOPHEIE (GAKThL ¥ POPMYJIEL, OIIEHUBATh BEPOSITHOCTH PEAJIBHEIX COOBITHH;

yMeHUe IPUMEHSTh CBOMCTBa reOMeTPUYECKUX GUTYD, CAMOCTOSTEIBHO (HOPMYIUPOBATh ONPENeIeHUS
u3y4aeMbIX GUTYp, BEIIBUTATh TUIIOTE3H O CBOMCTBAX U IPU3HAKaX reoMeTpudeckux Gpuryp, 060CHOBLIBATH
WJIM OTIPOBEpraTh Ux;

yMeHUe IPOBOAUTH KJTacCUPUKANNIO GUTYD IO PAa3IUYHEIM IPH3HAKAM, BHIIOHATH HEOOXOOUMbIE
IOTIONTHUTEIIbHEIE IIOCTPOEHUS, HAXOOUTh OTHOLIEHNE 00bEMOB TOJOOHEIX GUTyp

OK 02 Icnonb30BaTh COBpeMeEHHEIE CPECTBA [T0MCKA, aHalu3a U MHTepIpeTauuy nHbopMaluy u
rHGOPMalMOHHEIE TEXHOJIOTUY [IJI BHIIOJIHEHUS 3afad IPoheCcCUOHaIbHON NeATeIbHOCTI

JIuyHocmHble pe3y/bmambl: TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITENIbHOCTH U CaMOOIIPefeNIeHUIO;
Haju4yre MOTUBALUY K 00yUeHUIO U INYHOCTHOMY Pa3BUTHUIO

MemanpedmemHble pe3yabmambl: 0CBOEHHEIE 00y4aiOIIUMUCS MeXIpeaMeTHbIe TOHATUS U YHUBEPCaJIbHEE
yue0-Hble [eCTBUS (DPeryIsTUBHEIE, I03HaBaTeIbHble, KOMMYHUKATHBHEIE)

CIOCOGHOCTD UX UCIOJIb30BAHUS B IO3HABATEIBHON U COLMAILHOM TPAKTHUKE;

TOTOBHOCTb K CAMOCTOSITEJIbHOMY IIJIAHWPOBAHUIO U OCYIIECTBIIEHUIO YIeOHOH JesTeTbHOCTY, OPTaHUu3aluu
y4e0HOTr0 COTPYIHUYECTBA C TeJarornieCKuMy pabOTHUKAMHU ¥ CBEPCTHUKAMH, K YYACTHUIO B TOCTPOEHUHN
WHIWBUAYAIbHONW 00pa30BaTEIbHON TPAEKTOPUU

ITpedmemHvle pe3ysomambl: yMeHUe OIIePUPOBATh IOHATUSIMU:

onpefenieHNe, aKCUOMa, TeopeMa, CIIeACTBHUE, CBOMCTBO, IPU3HAK, [0Ka3aTeIbCTBO, PABHOCUIbHEIE



GbopMyIUPOBKY;

MHOK€CTBO, IOAMHOXKECTBO, OIIEPAIUX Hafl MHOXKECTBaMHU;

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

HATypaJIbHOE YHUCJIO, IIeJI0e YKCJI0, OCTATOK [0 MOMYJII0, PAL[OHAIbHOE YUCII0, UPPAlMOHATBHOE YHCIIO,
MHOKECTBA HaTYPaJIbHBIX, LIEJIbIX, PALMOHAIbHEIX, TeACTBUTEIBHEIX YHUCETT;

CTeTIeHb C LeJIbIM IT0Ka3aTesIeM, KOPeHb HaTyPaIbHOU CTENEHH, CTEIEHD C PAI[OHANIBHEIM II0KA3aTeeM,
CTeIeHb C OeHCTBUTENIbHEIM (BEIIeCTBEHHEIM) TI0Ka3aTeeM, TorapudM 4ucia, CUHYC, KOCHHYC ¥ TAHT€HC
ITPOM3BOJIEHOTO YHUCIIA;

TOXKIECTBO, TOKAECTBEHHOE TPe00Pa30BaHue, YpaBHEHNE, HEPABEHCTBO, CHCTEMAa YPAaBHEHUY 1 HEPABEHCTB,
PaBHOCUJIBHOCTh YPABHEHUM, HEPABEHCTB U CUCTEM, PAIlMOHAIbHEIE, PPAIMOHAJIBHEIE, T0OKA3aTEIIbHEIE,
CTeIeHHEIE, JIoTapubMIiecKue, TPUTOHOMETPHYECKUE YPaBHEHNUS, HEPABEHCTBA M CUCTEMEL;

rpaduk ¢yuKmu, obpaTHas GYHKIUS, KOMIO3UIKS GYHKIWH, THHEeWHas QyHKINS, KBagpaTUYHas QYHKIUS,
cTeneHHas QYHKIWS C L[eJIBIM TI0Ka3aTelieM, TPUTOHOMETpUYecKue GyHKIUM, 00paTHEIE
TPUTOHOMETPHYeCKre QYHKINY, TOKa3aTeNlbHas U JlorapudMudeckas QyHKIN;

YETHOCTh QYHKIUH, IEPUOOUYHOCTD GYHKIIMY, OTPAHUYEHHOCTh QYHKINY, MOHOTOHHOCTb QYHKIIUH,
3KCTPEMYM (QYHKIMY, HauOOobIlee ¥ HaUMeHbIee 3HaYeHUT QYHKIMY Ha IIPOMEXKYTKE;
MIOCJIEIOBATEIFHOCTD, apudMeTHIeCcKas IPOrPecCust, TeOMeTPUYECKAs IPOTrpeccus, 6ECKOHEYHO
yOBIBaIOI[ast reOMEeTPUYECKasi MPOTPECCHUS;

HEeIIPEPHIBHOCTh QYHKINYM, aCUMIITOTH Ipaduka GyHKIUY, TepBas U BTopas NPoU3BogHas GYHKIUY,
TeOMETPUYECKUi U PU3NUECKU CMBICT TPOU3BOAHOM, TepBO0Opa3Hasi, ONpefeIeHHbIN HHTETPA;

TOYKA, IPSMasi, IIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIYY, IIOCKUIi YroJl, IBYTPAHHbIHA YTOJI, TPEXTPaHHbINA
YOI, IepeceKalouuecs, Iapajle/ibHble U CKPEUIUBAIONIIIECS PSIMEIE, TAPaJITIEIbHOCTh U
HEPIEHANKYISIPHOCTD IPSIMBIX ¥ IUIOCKOCTEH, YIOJI MeX[Y IPSIMBEIMHE, YTOJI MEX[Y IPSIMOU ¥ IIJIOCKOCTBIO,
yTOJl MEXAY MIIOCKOCTSIMHU;

MHOTOTPaHHUK, CEYeHNE MHOTOTPAHHUKA, TPABUIbHLIA MHOTOTPAHHUK, IPU3Ma, TupaMuma, Gurypa u
TIOBEPXHOCTH BpAIIeHUs, IUINHAD, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH, CEYEHUS KOHyCa U
IUJIMHAPA, TTapaieJibHble OCHU UM OCHOBAHUIO, CEYEHNe 11apa, IJI0CKOCTh, KacawImasics cheprl, TUINHAPA,
KOHYCa;

wiouags GUryps], 00beM GUTYPEL, BETMUKHA YTJIa, PACCTOSIHIE OT TOYKY [0 IJIOCKOCTH, PACCTOSTHIE MEXAY
IPSIMBIMH, PAaCCTOSIHUE MKy IIOCKOCTSIMH, IIOMAanb Chepsl, MI0Mmanb IOBePXHOCTH THPAMUIH, TPU3MEI,
KOHyCa, IMIUHAPA, 065eM Ky0a, IPSIMOYTOJIbHOTO apasieNlenuiena, TNPaMUibl, IPU3MEI, [IUINHDA,
KOHYCa, IIapa;

OBUXKEHWeE, TapaJUIeNibHEIM IePEHOC, CAMMETPHS Ha MJIOCKOCTH U B IIPOCTPAHCTBE, TIOBOPOT,
npeobpa3oBaHue mogodus, nogo0HbIe GUTYPEL;

IPSIMOYTOJIbHAS CUCTEMA KOOPOUHAT, BEKTOP, KOOPOMHATH TOUKY, KOOPOUHATH BEKTOPA, CyMMa BEKTOPOB,
TPOU3BEMIEHUE BEKTOPA HA YKCJIO0, Pa3JI0KEHUE BEKTOPa M0 6a3uCy, CKaIIpHOe POU3BeeHNe, BEKTOPHOE
IPOU3BENIEHHUE, YTOT MEKAY BEKTOPAMUY;

cy4yaiiHas BEeJIWYMHA, PaclpefesieHne BEPOSITHOCTEH, MaTeMAaTHUYeCKOe OXKUJaHNe, TUCIEPCUs 1
CTaHJAPTHOE OTKJIOHEHWE CIIy4aiHON BeNTMYUHE, QYHKIINY PaCIpefeeHus U IJIOTHOCTA PABHOMEPHOTO,
MIOKa3aTEeIbHOTO ¥ HOPMAIbHOTO pacIpeneieHui;

yMeHVe HaXOOUTh aCUMIITOTH I'paduka GyHKIUY;

cpenHee apubMeTHYECKOe, MeraHa, HanbOoIblIee M HaMEeHbIIIee 3HaUYeHNs, pa3Max, TUCIEPCHs,
CTaH[apTHOE OTKJIOHEHUE [IJISl ONMCAHUS YHCIOBEIX JaHHEIX;

yMeHUe UCCeNoBaTh CTAaTUCTUUECKNE NaHHEIE, B TOM YKCJIe C IPUMEHEHUEM rpaduyeckux METONOB U
3IEKTPOHHEIX CPEJCTB;

yMeHUe UCI0Ib30BaTh CBONCTBA N3YUEHHBIX PACIPENeNleH i JIS PellleHns 3anay;

yMeHUe MOJeNupoBaTh PeanbHble CUTYalluy Ha S3bIKe MaTeMaTHKY;

yMeHWEe COCTaBIISATh BEIPAXKEHHUS, YPaBHEHUS, HEPABEHCTBA M UX CUCTEMEHI 110 YCIIOBUIO 3a/iaydH, MCCIIENOBATh
IIOCTPOEHHEIE MOJIEJIX C KCIIOIb30BAHKWEM allllapaTa aare6psl, MHTEPIPETHPOBATE IIOIyYeHHbIH PE3YIbTaT;
yMeHNe CTPOUTh MaTeMaTH4ECKUE MOMEIH C IIOMOIIBI0 T€OMETPUYECKUX IOHATUY U BEJINYUH, PEIIaTh
CBsI3aHHbIE C HUMU IIPAKTUYECKUE 3a[Ja¥l; COCTAB/ISATh BEPOSITHOCTHYIO MOLENb U HHTEPIPETUPOBATh
TIOJIyYEHHEIH Pe3yJIbTaT;

yMeHUe pelaTh NPUK/IagHble 3aladd CPEACTBAMY MaTEMAaTUYECKOT0 aHaln3a, B TOM YHUCIIE COIMATbHO-
9KOHOMHUYECKOTo U GU3NIECKOro XapaKTepa

OK 03 IInaHupoBaTh U Peaanu30BLIBATL COOCTBEHHOE MPOQPEeCcCHOHANbHOe U IMYHOCTHOE Pa3BUTHE,
IPeNIPUHUMATENBCKYIO AesITETFHOCTD B IPOQECCHOHAIBHOM chepe, UCIIONTb30BaTh 3HAHUS 110 PUHAHCOBOMN
TPAaMOTHOCTH B PA3IMYHEIX KU3HEHHBIX CUTYAIUSIX

JIuuHOCMHble pe3y1bmambl: TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSTENIBHOCTH U CAMOOIIPEEIEHIIO;



HaJIM4re MOTHBALUY K 00YUEeHUIO ¥ INYHOCTHOMY Pa3BUTHUIO

MemanpedmemHble pe3yabmambl: OCBOEHHEIE 00yYaIOIIUMUCS MEXKIPEAMETHbIE TOHSITHS U YHIBEPCAJIbHEIE
yueb-Hble [efcTBUS (PeTryNsITUBHBIE, TO3HABATENNbHEIE, KOMMYHUKATUBHEIE)

CITOCOOHOCTH MX MCIIOIh30BAHUS B TIO3HABATEILHON U COLMANIbHOM MPAKTHKE;

OBJIafieHNe HaBBIKAMHU y4eOHO-UCCIIeIOBaTETbCKOM, ITPOEKTHON U COLMANIbHOM AesTeTbHOCTH

ITpedmemHble pe3ysbmamol: YMEHUE UCIIONb30BaTh TEOPETUKO-MHOXKECTBEHHBIN arnmapar AJis OMUCaHUs
PeanbHBIX TPOLECCOB U SIBJIEHUH U IIPU PEIIeHUH 3afiad, B TOM YKCJIE U3 APYTUX YIeOHEIX ITPEeIMETOB;
yMeHUe IPUMeHSITh KOMOMHATOPHbIe (DAKTH U PACCYXKOEHUS [JIS PEIIeHUS 3aay;

yMeHWe HCIO0JIb30BaTh MPU3HAKY [EeTUMOCTY, HAMMEHbINNH 00U NeTUTeNh U HauMeHbIIee 00Iee KPaTHOE,
anroput™M EBKnua Ipu pelleHun 3afiay; 3HaKOMCTBO C Pa3IMYHBIMU MTO3UIIMOHHBIMU CUCTEMaMU
CUYUCTIEHUS;

yMeHue MPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI [JIsT PEIIeHNsT MaTeMaTUYeCKUX 3a7ay U 3afay u3
Pas3mUYHBEIX 00/1aCTel HAayKKU U peasibHOM XKU3HYU; YMEHKEe UCII0Ib30BaTh rpaduky QyHKUIUN OIS U3YIEHUS
TIPOIIECCOB ¥ 3aBUCHUMOCTEH IIPY PeIleHUH 3aay U3 APYyTUX YIeOHHIX TPeIMeTOB U U3 PeabHON KU3HY;
yMeHUe BbipaxaTh GopMyiaMy 3aBUCUMOCTH MEXK[Y BeIMUYUHaMHY;

yMeHUe HCII0/Ib30BaTh IIPOU3BONHYIO A7 UCCIIef0BaHUA QYHKUNN, 11 HaX0XKAEHUS HaWIydllero peleHus B
IIPUKJIaMHBIX, B TOM YHCJIe COUXMATbHO-9KOHOMUYECKUX U HU3NIeCKUX 3afiadax, IJis OnpefesleHus CKOPOCTH
U YCKOpe-HUS; HaXONUTh IJIOUWIANX ¥ 06 BEMEI QUTYD C ITOMOII[bI0 HHTETPAJIA; TPUBOJUTH IPUMEPHL
MaTeMaTH4YeCKOTr0 MOIEIMPOBaHUS C IIOMOIILI0 quddepeHInaTbHbIX YPaBHEHUH;

3HAKOMCTBO C TIOHSITUSIMU: 3aKOH OOJBIINX YHUCEII, METOMbI BHIOOPOYHEIX UCCIIEIOBaHUM;

yMeHUue MPUBOIUTEL IIPUMEPHI IPOSIBIEHUS 3aKOHA OOJBININX YKCEIl B MPUPOMHBIX ¥ 001IECTBEHHBIX SIBIEHUSX;
yMeHUe UCII0NIb30BaTh IIPU PElleHUH 3afay u3ydeHHble GaKTh U TEOPEMEBI IIJTaHUMETPUH;

yMeHWe OLIeHWBATh Pa3Mephl 00bEKTOB B OKPYZKAIOUIEM MUDE;

yMeHWe CTPOUTH CeUeHre MHOTOTPAaHHNUKA, ©300pazkaTh MHOTOTPDAHHUKHY, (PUTYPHl ¥ TOBEPXHOCTH BPAILEHUS,
UX CeYeHUSs, B TOM YHKCJIe C IOMOINILI0 3JIeKTPOHHEIX CPELCTB;

yMeHUe Paclo3HaBaTh PaBHEIE U OJO0HbBIe GUTYPHI, B TOM YKCJIE B IPUPOLE, UCKYCCTBE, APXUTEKTYPE;
yMeHUe UCII0NIb30BaTh TeOMeTpUYeCKre OTHOLIEHNS, HAXOOUTh reOMeTPUYeCKIe BeJIMYUHE (II1Ha, Yo,
JI0IaAb, 00BEM) MTPHU PEIIeHUH 3alad U3 OPYTUX YYeOHBIX IPeIMETOB U U3 PealbHON KU3HY;

yMeHue MOJIeTHPOBaTh peabHble CUTYalluH Ha SI3bIKE MaTeMaTHUKK; COCTABIAThL BRIPAXKEeHUS, YPaBHEHUS,
HEpaBeHCTBA U UX CUCTEMEI 110 YCJIOBHIO 3afayH, MCCIIeN0BaTh TOCTPOEHHEIE MOMIENIN C UCITOJIb30BaHUEM
ammapara anre6pH, HHTEPIIPETHPOBATE TIOIYUYeHHbIH PE3YIbTaT; CTPOUTh MAaTEMAaTUYECKIe MOMEITH C
IIOMOIIBI0 TEOMETPUYECKUX TTOHSATUY U BEJINYKH, PelllaTh CBSI3aHHEIE C HUMU NIPaKTAYeCKUe 3alaull; yMeHue
COCTaBJISITh BEPOSITHOCTHYIO MOZIe/Ib U UHTEPIPETUPOBATh IOIyYEHHEIN Pe3yIbTaT;

yMeHUe pelnaTh IpUKIafgHbe 3a0adl CpefCcTBaMU MaTeMaTH4eCKoro aHanu3a, B TOM YUCJle COLUaIbHO-
SKOHOMHUYECKOT0 U GU3NYECKOr0 XapaKTepa;

yMeHue BHIOMPATh MOAXOMSIINY METO /I PelIeHUs 3afavyy; IOHUMaHue 3HaYMMOCTHA MaTeMaTHKH B
MU3yYeHUM MMPUPOTHBIX U 00IECTBEHHBIX ITPOLIECCOB U SIBJIEHUY;

yMeHUe pacrio3HaBaTh IPOSIBJIEHNE 3aKOHOB MaTeMAaTUKU B UCKYCCTBe, YMeHUE ITPUBOJUTE IIPUMEPHI
MaTeMaTHYeCKUX OTKPHITUM POCCUMCKON ¥ MUPOBOM MaTeMaTH4€CKON HayKHu

OK 04 5dpdexTrBHO B3aUMOIEHCTBOBATL U PAOOTATh B KOJJIEKTHBE ¥ KOMaH[Ie

JIuuHOCMHble pe3y/1bmambsl: HaTudue MOTUBAIMY K 00YYEHHUIO U TMYHOCTHOMY Pa3BUTHIO;
IleJleHallpaB/IeHHOe Pa3BUTHe BHYTPEHHEeU [I03ULIKUY INYHOCTY Ha OCHOBE LyXOBHO-HPaBCTBEHHBIX IEHHOCTEN
HapopoB Poccuiickoit Oenepary, ICTOPUYECKUX U HAIMOHAIBHO-KYIbTYPHLIX TPARUIM, GOpMUPOBaHIE
CHUCTEMbI 3HAUMMEIX IIEHHOCTHO-CMBICTIOBLIX YCTAHOBOK, aHTUKOPPYILHOHHOTO0 MUPOBO33PEHHUS,
IIPAaBOCO3HAHMUS, S9KOJIOTUYECKON KYIbTYPHI, CIIOCOOHOCTH CTABUTh LIEJTM U CTPOUTH KUIHEHHBIE TIITaHbI
MemanpedmemHble pe3yabmambl: TOTOBHOCTh K CAMOCTOSITEJTbHOMY TIJIAHUPOBAHHUIO M OCYIIECTBIEHUIO
yueOHOH [esTeIbHOCTH, OPTAaHU3AUUYN YIeOHOT0 COTPYIHUYECTBA C IeJaroTHIeCKUMHU PabOTHHKAMU U
CBEPCTHUKAMH, K YYaCTHIO B IIOCTPOEHUY WHOUBUAYATIbHOM 00pa30BaTEIbHOM TPAEKTOPHH;

OBJIafIeHVe HaBHIKAMHU Y4e0HO-UCCIIEN0BATEIBCKOMN, IIPOEKTHON ¥ COIMANIbHOMN €SI TETFHOCTH

ITpeOmemHuble pe3ysbmambl: yMeHE GOPMYTUPOBATh 06PATHOE U IPOTHUBOIIOIOKHOE YTBEPKIEHHE,
MIPUBOAUTEL IPUMEPH! M KOHTPIIPUMEPHI, HCIIOIL30BaTh METO/ MaTEMaTUYeCKON HHOYKIINY;

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

yMeHUe UCII0NIb30BaTh rpaduku GYHKIUH A7 U3y4eHUs MPOLeCCOB U 3aBUCUMOCTEMN IIPH PellleHuH 3afad U3
OpPYTUX y4eOHBIX IPEOMETOB ¥ U3 PeabHOM XKU3HY; BHPaXkaTh GOPMyIaMy 3aBUCUMOCTH MEXKIY
BEeIMYNHAMY;

yMeHre rpaduuecKu UCCIENOBaTh COBMECTHEIE HaOMIOMeHNs C ITIOMOIIBI0 AarpaMM PACCeMBaHUS U
JIMHEVWHOU pPerpeccuy;



yMeHUe HCII0Ib30BaTh IIPU PEellleHUH 3afad U3ydeHHble GaKTH U TeOPeMEI IJIaHUMETPUY;

yMeHVe OLIeHUBATh Pa3Mephl 00bEKTOB B OKPYKAIOUIEM MUPE;

yMeHUe CTPOUTH CeueHre MHOTOIDAaHHUKA, 1300paXKaTh MHOTOTPAHHUKY, (GUTYPH ¥ TOBEPXHOCTH BPAIlleHUs,
UX CEeYeHUsI, B TOM YHUCJIe C IOMOIIBIO 3JIeKTPOHHEIX CPELCTB;

yMeHUe paclo3HaBaTh PaBHEIE U [T0J00HbBIe GUTYDPEI, B TOM YUCTIE B IPUPOLie, UCKYCCTBE, apXUTEKTYPE;
yMeHINe HCIO0JIb30BaTh reOMeTpUYeCKYe OTHOIIEHNS, HAXOOUTh FreOMeTpriecKre BeJIMUUHE (I/I1Ha, YIod,
wiomags, 00beM) P PEIIeHUN 3afay U3 OPYTUX YIeOHBIX IPeMeTOB U U3 PeaslbHOH KU3HY;

yMeHUe MOLEeNIIPOBaTh pealbHble CUTYyallul Ha SI3bIKe MaTeMaTUKH, COCTaBIIATh BEIPaXKEHUS, YPaBHEHHUS,
HEepaBeHCTBA U UX CUCTEMEI 110 YCJIOBUIO 3afa4y, MCCJIeN0BATh IOCTPOEHHEIE MOLIENIX C UCIIOJIb30BaHUEM
ammapara anre6ps], UHTEPIIPETHPOBATE IIOIyYeHHHIN PE3YIbTaT;

yMeHUe CTPOUTH MaTeMaTu4deCKue MOIEeNU C IOMOIIBI0 TeOMeTPUYECKUX TOHSATUY U BeJINUUH, pellaTh
CBsI3aHHbIE C HUMU IIPaKTUYECKUe 3a[jayy;

yMeHUe COCTaBNIATh BEPOITHOCTHYIO MOLeE/b U MHTePIIPETUPOBATh [I0JTyYEeHHEIN Pe3yIbTaT;

yMeHUe pellaTh IPUKIafHEEe 3aadl CPEACTBAMY MaTeEMaTHYECKOT0 aHalxu3a, B TOM YHCJle COIUaNbHO-
9KOHOMHYECKOT0 ¥ GU3NYECKOT0 XapaKTepa;

yMeHWe BHIOMpATh IOAXOASIINI METO /ISl PEIIeHUS 3afjayy; IOHNMaHNe 3HAYUMOCTH MaTEMAaTHKHU B
U3y4YEHUN IPUPOIHEIX ¥ 00IIECTBEHHEIX IIPOLIECCOB U SBJIEHUN;

yMeHUe paclio3HaBaTh IPOSBIeHNEe 3aKOHOB MaTeMaTUKU B UCKYCCTBe, YMeHUe IIPUBOJUTE IIPUMeEPHL
MaTeMaTH4YeCKUX OTKPEITUN POCCUUCKOU ¥ MUPOBOU MaTeMaTAYeCKON HayKu

OK 07 CopeiicTBOBaTh COXpaHEHUIO OKPYKaloIleil Cpefibl, pecypcocOepekeHuto, IPUMeHATh 3HaHUI 00
U3MeHeHNU KJIMMaTa, IPUHIUIIE 0epekINBOr0 IPOKU3BOACTBa, 3bGEKTUBHO NelCTBOBAThH B Ype3BHUaNHEIX
CUTYaIusIX

JIuuHoCcMHble pe3ybmamel: HaNU4Yre MOTUBAIMY K 00YYEHNIO ¥ TMYHOCTHOMY Pa3BUTHIO;
I[eJieHalpaBeHHOe Pa3BUTHe BHYTPEHHEU T03UINUY IMYHOCTYA Ha OCHOBE JyXOBHO-HPABCTBEHHEIX IEHHOCTEN
HaponoB Poccutickoit emepanuu, UCTOPUUECKUX U HAlMOHAIBHO-KYIbTYPHEIX TPAAULXK, GOpMUpPOBaHIE
CHCTeMEI 3HaUUMEIX IIeHHOCTHO-CMEICTIOBLIX YCTAHOBOK, aHTUKOPPYILKXOHHOIO MUPOBO33PEHNUS,
IIPABOCO3HAHUS, SKOJIOTUYECKOHN KYIbTYPhl, CIOCOOHOCTH CTABUTH LTI U CTPOUTH XKU3HEHHEIE IIJIaHbI
MemanpedmemHble pe3yabmambl: 0CBOEHHEIE 00y4aiOMIUMUCS MeXIpeaMeTHbIe TOHATUS U YHUBEPCaJIbHEE
yue0-HEle [eCTBUS (PeryIsTUBHEIE, I03HaBaTeIbHbIe, KOMMYHUKATHBHEIE)

CIOCOGHOCTP UX UCIOJIb30BAHUS B IO3HABATEIFHON U COLMAILHOM TPAKTHKE;

OBJIa[leHVe HABEIKAMHU Y4e0HO-UCCIIe0BATEIbCKON, IIPOEKTHON U COLMANIbHOM AesiTENbHOCTH

ITpedmemHble pe3ysbmamol: yMeHUe UCII0Ib30BaTh TEOPETUKO-MHOXKECTBEHHEIY anapar AJi OMUCaHUus
PeasbHBIX TPOLECCOB U SIBJIEHUH U IIPU PEIIeHUH 3a/iad, B TOM YKCJIE U3 APYTUX Y4eOHEIX IPEeIMETOB;
yMeHue IPUMEHATh YPaBHEeHU S, HEPABeHCTBa, UX CUCTEMEI [J1s PellleHNsl MaTeMaTAYeCKUX 3afad U 3afay u3
pa3IuYHLIX 00/1acTel HAayKU U PeaibHOM XKU3HY;

yMeHUe HCII0Ib30BaTh IPOU3BOLNHYIO AJIT UCCIeNoBaHus GYHKUNH, OIS HaX0XOEHUS HaulIy4llero peleHus B
IPUKJIAHEIX, B TOM YHUCJIe COIKAaNbHO-9KOHOMUUECKUX 3afladax;

yMeHue rpaguyecKy UCCIe0BaTh COBMECTHbIE HAOIIONEHNUS C ITIOMOIIBIO AUarpaMM PacCEeUBaHUS U
TTUHENHOUN PETPECCH;

3HAKOMCTBO C ITOHSITUSIMH: 3aKOH OOJIBIINX YHCEJI, METOMBI BLIDOPOYHBIX MCCIEOBAHUN; YMEHUE TPUBOTUTH
IPUMEPHI TPOSIBJIEHUS 3aKOHA GOJIBIINX YKUCEJT B IPUPORHLIX U OOIIECTBEHHBIX SBIICHUSX;

yMeHUe UCII0NIb30BaTh IIPU PellleHuY 3afad U3y4eHHble (PaKTH U TeOPeMEl IJTaHUMETPUY; YMeHUe OlleHUBaTh
pa3MepH 06HEKTOB B OKPYKAIOIIEM MUDE;

yMeHUe paclo3HaBaTh PaBHEIE U TON00HbBIe GUTYDPEL, B TOM YUCTIE B IPUPOLie, UCKYCCTBE, apXUTEKTYPE;
yMeHIe HCIO0JIb30BaTh reOMeTpHUYeCKYe OTHOIIEHNUS, HAXOOUTh FreOMeTprUecKre BeJIMUUHE (IJIMHa, IO,
Iouags, 00beM) P PEIIeHUN 3afay U3 OPYTUX YIeOHBIX IPeIMEeTOB U U3 PeaslbHOH KU3HY;

yMeHKe MOJeNNpOBaTh peabHble CUTyalluy Ha SI3BIKe MaTeMaTUKH; COCTAB/ISATh BHPAXKeHUs, YPaBHEHNUS,
HEpPaBeHCTBA U UX CUCTEMEI 110 YCJIOBUIO 3afayy, MCCJIe0BaTh IOCTPOEHHEIE MOMIENIX C UCII0JIb30BaHUEM
ammapara anre6ps], HHTEPIIPETHPOBATE IIOIYYEHHbIH PE3YIbTaT; CTPOUTh MAaTEMaTUIECKIe MOMEITH C
IIOMOINEI0 TeOMEeTPUYECKUX [IOHSATUY U BeJINYUH, PelllaTh CBSI3aHHEIE C HUMU IPaKTUYeCKUe 3aadl;
COCTaBJISITh BEPOSITHOCTHYIO MOZE/b U UHTEPIPETUPOBATh IOJyYEeHHEIN pPe3yIbTaT; pelllaTh IPUKIafHbe
3alau¥ CpefcTBaMy MaTeMaTU4YeCKOTo aHaIu3a, B TOM YKCJIe COIMaIbHO-9KOHOMUYECKOT0 U (U3UUeCcKOro
Xapakrepa;

yMeHue BHIOUPATh MOAXOMSIINE METO AJISl PellleHNs 3afayy; IIOHUMaHe 3HaYMMOCTH MaTEMATUKH B
M3y4eHUN IPUPONHEIX IPOLIECCOB U SIBNIEHUN; YMEeHNe IPUBOAUTD IIPUMEPH MaTeEMaTUIEeCKUX OTKPBITUH
POCCHUICKOM ¥ MUDPOBOY MaTeMaTU4eCKOW HayKu

B pe3ynbTaTe 0CBOCHHS THUCIHHIUIMHBI 00YYAOMIHHICS B 00IEeM [0 TUCIHHUIUIHHE T0/IKeH



JINYHOCTHLIE Pe3yIbTaTH:

- TOTOBHOCTD K CAMOPa3BUTHUIO, CAMOCTOSTENIBHOCTH ¥ CaMOOIIPeIe/IEHHUIO;

- HAJTUYue MOTHBAIMY K 00YYEHUIO ¥ TUYHOCTHOMY Pa3BUTHUIO

- HAJTUYUe MOTUBAIMY K 00YUYEHUIO ¥ TUYHOCTHOMY Pa3BUTHIO;

- LleJleHaNPaBlieHHOE Pa3BUTHE BHYTPEHHEN MO3UILKU TUYHOCTH HAa OCHOBE JYXOBHO-HPABCTBEHHBIX
IleHHOCTeN HapomoB Poccuiickou depepalnuy, UCTOPUYECKUX U HAUMOHAJbHO-KYJIbTYPHBEIX TPafguLIUU,
dbopMupOBaHNE CHUCTEMB 3HAYUMEIX IIeHHOCTHO-CMBICJIOBHIX YCTAHOBOK, aHTUKOPPYIILHXOHHOTO
MHPOBO33pEHHUS, ITPABOCO3HAHUS, IKOJOTHYECKOH KYJIBTYPH, CIOCOOHOCTH CTABUTH ILE€NTM U CTPOUTH
KU3HEHHBIE TIJTaHbI

MeTanpenMeTHEE pPe3yNIbTaThHL:

- OCBOEHHBIE 00yYaIIIUMHUCS MEXIpPEeOMeTHhIEe MOHSTUS U YHUBEpPCallbHbIe yueO-Hble MeHCTBUS
(perynsaTuBHBIE, TO3HABATENTbHEIE, KOMMYHUKATUBHEIE)

- C1IOCOOHOCTH MX MCIIOIh30BAHUS B TI03HABATEILHON U COLMANIbHOM MPAaKTHKE;

- TOTOBHOCTh K CAMOCTOSITEJIBHOMY IJIAHMPOBAHUIO U OCYIIECTBIIEHHUI0 yueOHOH MesTelbHOCTH,
opraHu3anuu y4eOHOTO COTPYAHUYECTBA C MeJaroruYeCKUMHU PaOOTHUKAMHU U CBEPCTHHUKAMHU, K yUaCTHIO B
ITOCTPOEHUY MHOUBUAYAIbHON 00pa30BaTeIbHON TPAEKTOPUHU

- OBJIafIeHVE HaBHIKaMH y4e0HO-UCCIeI0BaTENIbCKOM, TPOEKTHON U COLMATbHOM AESTEIbHOCTH

- TOTOBHOCTb K CAMOCTOSITEJIBHOMY IJIAHWPOBAHUIO U OCYI[ECTBJIEHUI0 yueOHOU [esATeIbHOCTH,
opraHu3anuu yueOHOT0 COTPYOHUYECTBA C MefarornyeCcKUMU pabOTHUKAMM U CBEPCTHUKAMHU, K YHYaCTHIO B
TTOCTPOEHUY HWHAWBHUAYaIbHON 00pa30BaTebHOM TPAaeKTOPHUHY;

ITpenMeTHBIE PE3YNbTATH:

- YMeHMe pellaTh YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI C TIOMOIILI0 PA3JUYHBIX TPUEMOB, PEIIaTh
ypaBHEHHS, HEPaBEHCTBa ¥ CUCTEMEI C IapaMeTPOM;

- yMeHHe CTPOUTb rpaduky QYHKINH, BHIIONHITH IPeo0pa3oBaHust TpaduKOB QyHKIIHIA;

- yMeHUe UCIO0JIb30BaTh CBOUCTBA U rpaduky QyHKUNY [ pellleHusl ypaBHeHUM, HepaBeHCTB U 3afay
C ITapaMeTpaMy;

- YMEHUe TIPOBOIUTh UCCIeNoBaHue QyHKIMY; 1300paxkaTh Ha KOOPAUHATHOM MIO0CKOCTH MHOXKECTBa
peleHuy ypaBHeHUM, HEPABEHCTB U UX CUCTEM, HAXONUTh aCUMIITOTH I'paduka QyHKIUY;

- YMeHHEe BBIYUCIISITL IPOU3BOJHBIE CYMMbI, TPOU3BENEHHUS, YaCTHOTO ¥ KOMIIO3ULUKU (QYHKIIUU,
HaXOOUTh YpaBHEHWE KacaTebHOU K rpaduky QyHKIUY;

- yMeHUe TIPOU3BOAUTh apubMeTHIeCKHe NeNCTBUS C KOMIIJIEKCHBIMYU YKCJIaM¥, IPUBOAUTH IPUMEPHI
WCIIONTb30BAHMST KOMIIJIEKCHBIX YHCEJT;

- YMeHNe HaXOOUTh BEPOSATHOCTH COOBITHH C MCIIOJIb30BaHMEM IpaduuecKuX METOOB, IPUMEHSATD IS
pellleHUs 3a7a4 (GOPMYJIEL CI0KEHUS U YMHOXKEHUS BePOSITHOCTEH, GOPMyITy IOIHOX BEPOITHOCTH, (GOPMYITy
Bepuynnu, KoMOuHaTOPHbLIE PaKTH ¥ (GOPMYIIH], OIIEHUBATH BEPOSITHOCTH PEeaTbHBIX COOBITHUH;

- YyMeHHe TPUMEHSITh CBOWCTBA TeOMETPUUECKHX (UTYp, CAaMOCTOSITENbHO (GOPMYIUpPOBATH
oTpefeieHuss U3y4aeMbx GUTYD, BHIIBUTATh TUIIOTE3Bl O CBOMCTBAX M IIPU3HAKaX T€OMETPUUYECKUX QUTYD,
000CHOBBIBATh MITH OITPOBEPTATD UX;

- YMeHUe IPOBOJUTE KIaCCUPHUKAINI0 GUTYD IO PA3TUYHBIM IIPU3HAKAM, BHIIOIHSTH HEOOXOOUMEIE
OOTIOJIHUTEIIbHEIE TIOCTPOEHUSI, HAXOAUTh OTHOIIEHNE 00HEMOB MMOJOOHBIX QUTYD

- YMeHUe OIlepUPOBATh IOHITUSMU:

- OTIpefielIeHne, akCcuoMa, TeOpPeEMa, CJIE[ICTBHE, CBOMCTBO, TPU3HaK, N0Ka3aTelIbCTBO, PABHOCUIIbHEIE
(bOopMyIUPOBKY;

- MHOKECTBO, TOIMHOXKECTBO, OTIepallMy Hal MHOXECTBaMU;

- COUeTaHue, TepPeCcTaHOBKa, YUCII0 COUeTaHUM, YUCIIO TIEPECTAaHOBOK; 6MHOM HbIOTOHA;

- HaTypaJibHOEe YMCJI0, IIeJIoe YKCJI0, OCTAaTOK 110 MOAYJII0, palioHalbHOe YHUCJI0, MppaloHalbHOe
YKCJI0, MHOXKECTBa HaTypaJbHEIX, IeJIbX, PallMOHAIbHEIX, NeCTBUTEIbHEIX YUCETT;

- CTelleHb C I[eJILIM II0Ka3aTejieM, KOpeHb HATypajlibHOU CTEIeHU, CTelleHb C PaldoHaJIbHEIM
TI0OKa3aTeJieM, CTelleHb C JelCTBUTEILHEIM (BeIleCTBEHHEIM) [I0Ka3aTelieM, JIorapudM 4ucia, CUHYC, KOCUHYC
U TAQHTEHC TPOM3BOJILHOTO YUCTIA;

- TOXOECTBO, TOXKECTBeHHOe mpeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMa YpPaBHEHUHN H
HEpPaBEHCTB, PAaBHOCUIIPHOCTh YPaBHEHHWU, HEPaBEHCTB M CHUCTEM, pallMOHaNIbHEIE, WpPpPALXOHAIIbHLIE,
ToKa3aTeJbHEIe, CTeTIeHHBIE, TorapuMUudecKue, TPUTOHOMETPUYECKYe YPaBHEHUS, HEPABEHCTBA U CUCTEMEL;

- rpaduk GyHKIMM, 0OpaTHAS QYHKIMS, KOMIIO3UIMSA GYHKIWMH, THHEHHAS QYHKINS, KBafpaTUdHas
GyHKIUSA, cTemeHHass QYHKUMS C IEeJBIM OKa3aTelleM, TPUTOHOMETPUUYecKue GYHKIUU, oOpaTHHIE
TPUTOHOMeTpUUYeckKre (QYHKINU, IOKa3aTeNlbHas U jorapudmMudeckas QyHKIUY;

- YeTHOCTh QYHKIIUY, IEPUOTUYHOCTL QYHKINUY, OTPAHUYEHHOCTh QYHKINY, MOHOTOHHOCTh QyHKINH,
9KCTPEMYM (GYHKIMY, HAauOOoIbIlee U HAUMEHbIee 3HaYeHUS QYHKIUY Ha IIPOMEXKYTKE;



- TIOCJIEJOBATENILHOCTD, apu(pMeTHYeCKass IPOTPECCHs, TEOMEeTPHYECKasi MPOTrPeccus, 0ECKOHEYHO
yOBIBaIOI[ast reOMEeTPUYIECKas MPOTPECCHUS;

- HETIPePBLIBHOCTh (PYHKIINYM, aCUMITOTH rpaduka QyHKINY, IepBas ¥ BTOpas IPou3BogHas GyHKUIUY,
TeOMETPUYECKUil U PU3NUECKU CMBIC] TPOU3BOAHOM, TepBO0Opa3Hasi, ONpeNeIeHHbIN NHTETPa;

- TOYKa, MpsMas, IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, MJIOCKUN YTrOJ, OBYTPAHHEIA YTOJ,
TPEXTPaHHHH yroJl, IepeceKalunecs, apajle/ibHble ¥ CKPEUIMBAOIIUECS HPSIMbIe, TapalUlelbHOCTh U
[IePNEHANKYISPHOCTD IPSIMBEIX U ILIOCKOCTEH, Yroyl MeXAy HPSIMEIMY, YIOJl MEXAY IPSMOM ¥ III0CKOCTHIO,
yTOJI MEXAY MIOCKOCTSIMHU;

- MHOTOTPaHHUK, CEYeHNE MHOTOIDAHHUKA, IPABUJIbHEIM MHOTOTPAHHUK, IPU3Ma, TupaMupa, Gpurypa u
MIOBEPXHOCTH BpallleHHUs, LUIWHAD, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH, CEUYEHUS KOHycCA U
UWIVHAPA, TapajiefibHble OCH MIM OCHOBAHUIO, CeUeHMe Iapa, IIOCKOCTh, Kacaolrascs chepsl, HUIMHIPA,
KOHYCa;

- wiomans GUrypsl, 06beM GUTYPH, BeIXYMHA YTJIa, PACCTOSIHUE OT TOUKY [0 IIOCKOCTH, PACCTOSTHUE
MEXIY NPSIMBIMU, PACCTOSIHUE MEXKAY ILIOCKOCTSIMH, IIomans chepsl, IIouanh IOBEPXHOCTU TUPAMULIH,
IpU3MH, KOHYyCa, UUIUHApPa, 06beM Kyba, IPSMOYTOIbHOTO Iapaielenunefa, TUPAMULL, ITPU3MH,
LUJIMHAPA, KOHYCA, [1apa;

- OBUXKEHWE, MMapajjIefIbHBN MePeHOC, CUMMETPHS Ha IJIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MOfo0us, IOKOOHEIE (DUTYDEL;

- IPSIMOYTOJibHAS CUCTEMa KOOPOWHAT, BEKTOP, KOOPOUHATE TOYKM, KOOPOUHATH BEKTOpa, CyMMa
BEKTOPOB, TPOM3BeIeHNE BEKTOPa Ha YMCJIO0, Pa3jioKeHWe BeKTopa Mo 6a3ucy, CKaispHOe MpPOU3BeIeHHE,
BEKTOPHOE TIPOU3BENEHNE, YTOJI MEXKY BEKTOPAMU;

- clydaliHasi BeNMYWHA, PAacIpefeieHue BEPOSITHOCTEH, MaTEMAaTUYeCKOe OXKHUJAHUE, NTUCIEePCUST U
CTAHLAPTHOE OTKJIIOHEHWE CIy4YaWHOW BENUYUHE], QYHKIUYN pacupefesleHus W MIOTHOCTH PABHOMEDPHOTO,
TTOKA3aTeIbHOTO ¥ HOPMAJIbHOTO PaclpefeieHn;

- yMeHHUE HaXOOUTb aCUMITOTH rpaduka GyHKIMY;

- cpenHee apudMeTHYECKOe, MefraHa, HauOoblllee U HaUMEHbIIee 3HAYEHUS, Pa3Max, IUCIEPCHs,
CTaH[apTHOE OTKJIOHEHUE [IJISl ONMCAHUS YHCIOBEIX JAHHEIX;

- yMeHHUE UCCIIe0BATh CTATUCTUYECKUE JaHHbIE, B TOM YHCJIe C TPUMEHEeHUeM rpaduiecKuxX MeTOIOB U
3JIEKTPOHHBIX CPEJCTB;

- YMeHHUe UCIIOTh30BaTh CBOMCTBA U3Y4YEHHBIX PACIPEENIeHUN I PEIIeHNs 3a/1ay;

- yMeHUEe MOLIENIMPOBAThH PEATIbHEIE CUTYAL[MY Ha SI3BIKE MaTeMaTHKY;

- YMEHME COCTaBJISATh BHIPAXKEHHUs, YPaBHEHHUs, HEPABEHCTBA U MX CHCTEMHI II0 YCJIOBHUIO 3afayH,
HCCIIEN0BATh TOCTPOEHHEIE MOMEIH C UCIIOIb30BAaHMEM ammaparta aarebpel, MHTEPIPETHPOBATE MOTyYEeHHIN
pe3yIbTaT;

- yMeHUe CTPOUTh MaTeMaTH4YeCKre MOJENH C TOMOIIbI0 FeOMETPUYECKUX TIOHATAN U BeJINYUH, pellaTh
CBSI3aHHBIE C HUMK NMPAKTUYECKHE 3aflay¥; COCTABJISATH BEPOSTHOCTHYIO MOMNETh U MHTEPIPETHPOBATH
[IOJIy4eHHEIN PE3YJIbTaT;

- YyMeHHe pellaTh NMPHUKIJIAAHHBE 3afad¥ CPEACTBAMM MaTeMaTHYECKOTO aHAlIu3a, B TOM YHUCIe
COIMAIbHO-9KOHOMUYECKOT0 U (pU3MIeCcKoro Xapakrepa

- YMEHHUE UCIIO0JIb30BaTh TEOPETUKO-MHOXKECTBEHHEIH amaparT [jIs OMHMCAHUS PeabHEX IIPOLECCOB U
SIBJICHUY U TIPY PEIleHUN 3a[jay, B TOM YUCJIe U3 APYTUX YUeOHEIX IPEIMETOB;

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

- YMeHUE UCIIOIb30BaTh IPU3HAKY [EJIMMOCTH, HAUMEHBIINY OOIIUY [eTUTeNIb U HauMeHbIIee o1ee
KpaTHOe, anroput™ EBK/IKM[a NpHU PEIleHUH 3afay; 3HAKOMCTBO C PA3IMYHBIMU TO3UIMOHHEIMU CUCTEMAMHU
CUUCTIEHUS;

- yMeHUe MPUMEHSITh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMEI [Is1 PEIIEeHUsT MaTeMaTHUeCKUX 3aiad U
3ama4 U3 Pa3NUYHLIX 00/1acTedl HAyKW ¥ peanbHOM KU3HU; YMEHUE HCI0Ib30BaTh rpadukyu GYHKIUH [s
HU3yYEeHUS IPOIECCOB U 3aBUCUMOCTEH IMPH PEIIeHUH 3afayd U3 APYTUX YIeOHBIX MPEeIMETOB U U3 PeaabHOU
KU3HY;

- yMeHHe BEIpPaXkaTh GOpMyIaMu 3aBUCUMOCTH MEXMY BeIUYNHAMY;

- YMeHUe HCIOJIb30BaTh IPOU3BOIHYIO AJIS UCCIeNoBaHUSA GOYHKIUHN, O HaXOXOEHUS HaUTydIlIero
pelIeHus B IPUKIIAAHEX, B TOM YHUCJIE COLMAIbHO-9KOHOMUYECKUX U GU3NYECKUX 3afjadax, [/ OmpeaeeHus
CKODOCTH ¥ YCKOPE-HUSI; HAaXOOUTh IJIOMAAu ¥ 00beMEl GUTYD C TOMOIIBbI0 HHTETPAsla; IPUBONUTH IIPUMEDHI
MaTeMaTUYECKOT0 MOEINPOBAHUS C IOMOIIBI0 NubdepeHIManbHbX YPaBHEHWH;

- 3HAKOMCTBO C MIOHATHUSMYU: 3aKOH OOJIBIINX YUCEJI, MEeTOIE BEIOOPOYHEIX UCCIIENOBAHNU;

- YMEHUEe TIPUBOAUTD IIPUMEPH! MIPOSIBIEHUS 3aKOHA OOJIBIINX YKMCEN B IPUPONHBIX U 00IECTBEHHBIX
SIBJICHUSX;

- YMEHHE UCI0/Ib30BaTh IPU PEIIeHUH 3a/iayd U3yYeHHEIE (GAaKTHl ¥ TEOPEMHI IIJIAHUMETPUH;



- YMEHHE OLIEHUBATh Pa3MEPH 0OBEKTOB B OKPYKAIOIEM MUDE;

- YMeHHE CTPOUTb CeYeHNEe MHOTOTPAHHUKA, 1300paxKaTh MHOTOTPAHHUKY, QUTYPHL U IIOBEPXHOCTH
BpallleHUs, UX CeYeHUs, B TOM YUCIIe C IOMOIIbI0 3JIEKTPOHHEIX CPELCTB;

- YMeHHe pacno3HaBaTh paBHHE U IOKOOHEIe GUTYDPH, B TOM YUCJie B IPUPOLE, UCKYCCTBE,
apXUTEeKType; YMeHNe UCIOJIb30BaTh TeOMeTpUUeCKre OTHOIIEHUS, HaXOOUTh TeOMeTpUYeCKUe BeJIUYUHEL
(mymuHA, yrou, miomank, 06beM) Py pelleHny 3aad U3 OPYTUX yu4eOHbIX IPEIMETOB 1 U3 PEATbHON KU3HH;

- YMeHUe MOJelNpOBaTh peanbHEEe CUTyalluW Ha S3BIKE MaTeMaTHKH; COCTaBIATH BHIPaXKEHHUS,
ypaBHeHHUS, HepaBeHCTBA U UX CHUCTEMHl IIO YCJIOBUIO 3afadM, MCCIeLoBaTh IOCTPOEHHEIE MOMAENU C
HCIIONTb30BAHUEM allapaTa aareOpel, MHTEPIPETUPOBATH IIOIyYeHHEIH PEe3yIbTaT; CTPOUTh MAaTEMAaTUYECKUE
MOJENH C IOMOIIbI0 FeOMEeTPUYECKUX NMOHATUN U BEJINYUH, pelllaTh CBSI3aHHBIE C HUMU NPAKTUYECKUe
3ajayy; yMeHHe COCTaBIsATh BEPOSITHOCTHYIO MOZe/Ib ¥ HHTEPIPEeTUPOBATh IOIyYeHHEIM pe3ynbTaT;

- yMeHHWe pellaTh NPUKJIANHBE 3aJadd CPeNCTBAMU MaTeMaTUYeCKOro aHalu3a, B TOM YHUCIe
COLIMaTbHO-9KOHOMUYECKOT0 1 (pU3MIEeCKOro xapaKkTepa;

- yMeHMe BEIOMPATh NOAXOOAINI METOR [JIs PELIeHUs 3afauy; IOHNMAHNuEe 3HaYUMOCTH MaTEMATUKH B
W3y4EeHUU IPUPOIHBIX ¥ 00IIECTBEHHEBIX IPOLIECCOB U SBIIEHUN;

- yMeHHUe paclio3HaBaTh IPOSBJIEHNE 3aKOHOB MaTeMaTUKU B UCKYCCTBe, YMeHNe IPUBONUTD IPUMEPHI
MaTeMaTH4eCKUX OTKPEITUN POCCUICKON U MUPOBOY MaTeMaTAYeCKOM HayKu

- yMeHue GOPMYIUPOBaTh 00PATHOE U MPOTHUBONOJIOKHOE YTBEPKOEHUE, IPUBOOUTH IPUMEDPH U
KOHTPIIPUMEPH!, UCII0JIb30BaTh METOM MaTeMaTU4eCKON HHIYKIIUY;

- yMeHUe IPOBOAUTHL NOKa3aTeNbHble PACCYXKIEHUS NPU PelleHUU 3ajad, OLeHUBATh JIOTUYECKYIO
[IPaBUJILHOCTDb PACCYKIEeHUY;

- YMeHUe UCI0/Ib30BaTh rpaduku GYHKINY A U3YYEHUS [IPOLECCOB U 3aBUCUMOCTEH IIPU PelleHUU
3afay¥ M3 APYrux y4eOHBEIX IPEIMETOB M U3 PeasbHOU KW3HU; BHIpaXaTh GOpPMyliaMy 3aBUCUMOCTH MeXIy
BeJIMYUHaAMY;

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

- yMeHUe OlLleHUBATh pa3MepH 06HEKTOB B OKPYKAIOIEM MUDE;

- YMeHUe MOIelINpOBaTh peajibHble CUTyallUW Ha S3BIKE MaTeMAaTUKM, COCTaBIATh BhIPAXKeHUS,
ypaBHeHHUS, HepaBeHCTBa U UX CHUCTEeMBHl 10 YCJIOBHIO 3afaydy, MCCIeNOoBaTh IIOCTPOEHHEIE MOMENHU C
WCIIOJIb30BaHUEM aliapara anreOps, UHTePIPeTHPOBATh IOTyYeHHbIH Pe3yIIbTarT;

- yMeHHUe CTPOUTh MaTeMaTHYeCKye MOJeNH C TOMOIIbI0 TeOMETPHYECKUX IIOHATHYN U BEeIUYHUH, peraTh
CBs3aHHbIe C HUMHU IIpAKTU4YeCKue 3a0adu;

- YMeHUEe COCTaBISATh BEPOSITHOCTHYIO MOZIe/Ib ¥ HHTEPIIPETUPOBATE IOIy4YeHHEM pe3ybTaT;

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

- yMeHUe NPUMEHATh YpaBHeHUS, HePaBEHCTBA, UX CUCTEMBI [/l PellleHusS MaTeMaTU4YeCKuX 3anay u
3aayd U3 Pa3NIUYHbIX 0071acTell HayKU U peaslbHON KU3HU;

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

- 3HAaKOMCTBO C IOHSITHSIMU: 3aKOH OOJIBIIMX YHCEJI, METOOH BEIOOPOYHEIX MCCIIEOBAHUM; YMEHHUE
TIPUBOAUTE IIPUMEDPHI IPOSIBIIEHUS 3aKOHA OOJIBIINX YUCET B IPUPOTHEIX U 00IIECTBEHHEIX SBJIEHUSX;

- YMeHUe UCIO0JIb30BaTh IIPU PelleHUU 3afad U3ydeHHbIe GaKTh U TeOpeMbl IJIaHUMETPHUY; YMeHue
OLIEHUBATh Pa3MepHl 0ObEKTOB B OKPYKAIOIIEM MUDE;

- YMeHUe MOIelUpOBaTh peajibHEle CUTyallUM Ha S3HIKE MaTeMaTHUKM; COCTaBIATh BhIPAXKEHUS,
ypaBHeHHUS, HepaBeHCTBa U UX CHUCTEeMBHl [0 YCJIOBHIO 3afayiy, MCCIeNOoBaTh IIOCTPOEHHEIE MOMENHU C
WCII0JIb30BAHUEM allllapaTta anre6psl, UHTEPIPETUPOBATE IOIYYEeHHEIN Pe3yIbTaT; CTPOUTh MaTEMATHUECKHE
MOJle/I¥ C IIOMOINBI0O TEOMETPUYECKUX MOHATHUN M BENMYUH, pellaTh CBS3aHHBE C HUMH IpPakKTHIECKUE
3afladyy; COCTABJIATH BEPOSITHOCTHYIO MOfJesb M WHTEPIPETHUPOBAThH 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
YU3y4YeHUU NIPUPOLHEIX NIPOIECCOB U SBJIEHUY; yMeHUe IPUBOLUTH NMPUMEPH MaTeMaTU4eCKUX OTKPHITAN
POCCHUUCKON M MUPOBOU MaTeMaTU4EeCKOU HayKu

2. CTpyKTypa H comepKaHHe THCIHIUTHHBI



2.1 O0bpeM AUCOHUIIMHBI M BUOBI Y4e0HOH PadoThI

®opMma 00yueHHS

KoauuecTBO 9acoB

(01 3@ | 03®

Kypc 1/ Cemectp 1
O0BeM OTUCLHMIIIMHEI 158

B TOM YHCIIE:
/AeKuulU, ypoKu 80
nabopamopHvie pabomul
npakmuyecKkue 3aHsamus 32
Koncynbranun 6
CamocTosTenbHas paboTa 34
[IpoMmexyTouHas aTTECTaIUA 6
VupuBugyanbHOe IPOEKTUPOBaHNE
dopmMa NPOMERKYTOYHOH aTTeCTAIllHH 9K3aMeH
Kypc 1 / Cemectp 2
O0BeM JUCIHIIIMHBI 182

B TOM YHCIIE:
AeKuulU, ypoKu 96
nabopamopHbie pabomel
npakmuyeckue 3aHAMuUA 48
Koncynbsranun 6
CamocTosTenbHas paboTa 26
[IpoMmexyTouHasa aTTECTAlUA 6
VHauBHOyanbHOE IPOEKTUPOBAHKE
dopMa NPOMEKYTOYHOH aTTeCTAIHH 9K3aMeH

2.2 TeMaTHYECKHH IIJIaH M COAEePXKaHUe THUCIHIUIHHBI

uTem [Ci y4eOHOro MaTepHaia H GOpPMBI OpraHH3aNHH AesITeTbHOCTH 00y YalomHXCsT

O6Bem|
B wacax




OceHHHI cemMecTp

Pa3pgen 1. Anre6pa

Tema 1 TBa 16|
Jlexuust 1. Pa3BuTHe IMOHATHA 0 YHCTe. Pa3BuTHe MOHATHS O 4iciIe. YuCIOBble MHOXKeCTBa. LleNble H panuoHabHEE YHCIIA. [lelCTBUTENBHEIE YHCTa. ApHbMeTHIecKHe AeHCTBUS HaM|2
e CTBHTEIBHEIME YHCIIAMA. ApubMeTHYeCKre AACTBAS Hal YHCIAMU, HAXOXKAEHHEe NPUOIIKEHHEX 3HAYeHHH BEJIMYMH U IIOTPEIIHOCTEH BEIYHCIEHHH (aGCOMOTHON W OTHOCHTEIIBHOM),
JTekuus 2. OC W IeCATHYHbIE IPOGH. ApH(MeTHIEeCKHe TeiCTBHS Hall 0GHIK 1poGsAMH. 2
HSKHPUI 3. Kommnnekcrsle yncna. KoMmeKkcHEe 9rcTa. Anreﬁpaymecxaﬁ d)O]JMa KOMIIIEKCHOTO 4YHCTIa. FeDMBTpﬂ‘IECKaﬂ HMHTepnpeTanus KOMIIEKCHBIX YHCETl. HE;ICTEH}I HaJl KOMIIJIEKCHBIMA 4

¢$meTnyeckue aefcTBAS Haf KOMII YHCIaMH B anre6pandecKoi Gopme.

B TOM 4HC/Ie NIPAaKTHYECKHX 3aHATHI 6
TIpakTHdeckoe 3aHATHe Ne 1. BhimonHeHHe apupMeTHYIECKHX AEHCTBHH Haf YHCIaMd. ApudMeTHdecKue HEHCTBHsS Hal OOBIKHOBEHHEIMH H [eCSATHYHBIME ApoGsMH. AGCOMOTHAs 1|2
[OTHOCUTEJIbHAs IIOIPEIHOCTh HpﬂﬁHH)KEHHHX qHCen
TpakTHyeckoe 3ausaTHe Ne 2. ApudMeTHYeCKHe NeHCTBUS Hajl KOMIL YHMCIIaMH B anredp it opme. 2
TpakTHyeckoe 3ausaTHe Ne 3. i1 Haj{ KOMIL qHCIaMi 2
IC: padoTta o0y 2

WYECKUX ICACTBUI HaJl YUCIIaMU 2

[Tema 2(0CHOBEI TPHT OHOMETPHH 52!
JTexius 4. OCHOBHBIE OHATHA TPUrOHOMeTpHH. OCHOBHbIE MOHATHSA. PaquanHas Mepa yria. BpamarenbHoe uxenue. P i MeTon yrios H CBSI3b C TPAfyCHOM|2
Mepoit.

.HeKLU(lﬂ 5. TpHrDHMeTpH'-ISCKHS Cl)yHKL]HH YUCJIOBOr0 apryMeHTa. Oﬂpeﬂeﬂeﬂl/le CHHYC, KOCHHYC, TAHT€HC ¥ KOTAaHIeHC YHCNa, 10 TPUTOHOMETPY. Briyucnenue TpﬂrOHDMeTpH'—ISCKHX4
IBEIDa2KEHUH.

Jlekuust 6. OCHOBHbIE TPUTOHOMETPHYECKHe ToxkiecTBa. OCHOBHBIE TPUTOHOMETPHYECKHE ToXIecTBa. PopMyIibl IpuBeneHHs. POPMyIIE DopMyIIEl IBOMHOTO apryMeHTa. 2
JTexuus 7. Tlpeo6pa3oBaHne TPHTOHOMETPHYECKHX BhIpaXkeHHil. [IpeoGpa3oBaHus IPOCTEHAMNX TPHTOHOMETPHYECKHX BhIpaeHHil. [IpeoGpa3oBanye CyMMbl TPHIOHOMETPHYECKHUX QYHKINI B|2

u B CYyMMy. BHpB}KeHﬂS TPUTOHOMETPUYECKUX d)yHKLU(Iﬂ ‘yepes3 TaHI'eHC I10JI0BH] '0 apryMeHTa.
Jlekuust 8. TpuroHoMeTpuyeckue GyHKIuH, cBoicTBa i rpaduku. TpuronoMmeTpuyeckue GyHKuy. I'paduky TPUroHOMeTpUYecKUX GyHKIuii. CBONCTBA TPUTOHOMETPHYECKHUX BYHKIHH. 4
Texims 9. IIpeobpa3oBanue rpagukoB GYHKIMMA. Hpeoﬁpaaonaﬂﬂﬂ rpa¢ukoB. IlapaienbHblil IEPEHOC, CHMMETPHS OTHOCHTENIBHO OCEH KOOPAMHAT U CHMMETPHUs OTHOCHTEBHO Hadala|2
T, DACTAKEHHUE U CKaTHe BIOJIb oceit

JTekuust 10. FapMoHHYeCKHe e H BOJIHEL O TIapaMeTpPoB KOJI TTpuKnafHble 3aa4u. 2
Texnuss 11. OGpaTHEIe TPUTOHOMeTpHYecKHe GYHKUMH. OGpaTHEIE TPUTOHOMETpHYecKHe GYHKIMH. ADKCHHYC, apKKOCHHYC, apKTaHTeHC. BEIYMCIeHMe 3HaueHHH 06paTHEIX|2
TPUrOHOMETPHYIECKUX (DYHKIIHIL.

JTekuust 12. TTpocTefinue TPUTrOHOMETPHYECKHE Y ) TPOCTEHIINX TPUTOHOMETPHIECKHX Y if. MeToq MX peleHus. 2
JTexmust 13. MeTomst TPUTOHOMETPUYECKHX #. BUJIEI TPHTOHOMETPHYECKHX Y it. MeToqbl UX 4
JTeuust 14. TIpocTefinue TPUTOHOMETPHYECKHE TBa. O TPOCTEHIIMX TPUTOHOMETPHYECKHUX HepaBeHCTB. MeToJ| MX pellreH: 2
JTexmust 15. TpHrOHOMETPHYECKHE ¥ ¥ MX CHCTEMEI. PellleHne Pa3IMYHbIX BHIOB TPUTOHOMETPHYECKHX H ¥ MX CHCTEM. 2

B TOM 4HCIIe IPAKTHYECKHX 3aHATHH 8
TIpakTHdeckoe 3aHsTHe Ne 4. HaxoxkneHne 3HAYEHHI TPUTOHOMETPHYECKHX (QYHKIMHA 10 TPHIOHOMETPY. [IpuMeHeH)e OCHOBHBIX TPHTOHOMETPHYECKUX TOXKAECTB A/ BEYUCIIEHAs 3HAYCHHH|2
IBEIDaKEHHUH.

TpakTryeckoe 3ansTue Ne 5. BhIYHCIEHHe 3HAYEHUH TPUTOHOMETPUYECKUX Bblpa}KeHﬂH 2
TTpakTHyeckoe 3aHsATHe Ne 6. Pemenne mpocTeHIIX TPUTOHOMETPHYECKHUX Y 2
[IpakTHYeckoe 3aHATHe Ne 7. Pa3nuuHbIe BUIb TPUTOHOMETPHYECKHUX Y it. O MeTOJIbl HX ( Ha MHOXHTeJTH, BBE/IeHHe HOBEIX HEH3BECTHEIX, TOACTAHOBKA, |2
rpaduyeckuit MeTon).

IC: paboTta o0y 14

TIpeoGpa3oBaHie TPUTOHOMETPUYECKUX BhIPaKEHUH 6
TTpeoGpa3oBanue rpagukoB GYHKUUHA 2
Pelenye TPUTOHOMETPUYECKHUX ¥ it 6

'Tema 3|®@yHKIHH B rpadHKH 26|
J'IeKupm 16. OyHKIMS OHOTO apryMeHTa. DJIeMeHTH noBefieHns QpyHKuuu. OyHKIuH. Croco6 3afanust. OGIacTh ONpefeNeHns i MHOXECTBO 3Ha4YeHUH; rpaguk QyHKIUMH, TOCTPOEHHE|2
r d)yHKL‘HH pa: CBoiicTBa d)yHKLU(H{ MOHOTDHHOCTB YEeTHOCTb, HEYETHOCTh, OTPaHUYEHHOCTh, NIEePUOAUYHOCTb. HpOMeX{yTKH BO3pacTaHus H

HauGOJIbIIEe U HaM! 3HAYEeHUs.

Jleuust 17. CBoiicTBa GYHKIMH. MOHOTOHHUCTI: YETHOCTb, HEUETHOCTh, OTPAHHYEHHOCTD, MEPHOAMYHOCTD. [IDOMEKYTKH BO3pacTaHus i u 4
JTexnus 18. it i) . I'padux i CaolicTa AHOM YHKIMH. 2
Jlexuust 19. Kpagpatuynas Gyskuus. 'padux kBagpaTuuHo# QyHkuun. CBOKCTBa KBaApPaTHYHOH GyHKImH. IT rpaduka dy 2
Texims 20. OpoGHO-] PALHOHANbHAS dynkmus. [Ipo6HO-panuoHansHas Gyskuus. ['padux apo6HO-panroHansHol (yHKIuE. CBoiCTBA NPOGHO-paNioHanbHOM QyHKIMH. [IpeoGpasosanus|2
rpaduxa mp i)

J'Iexuml 21. I'paduxu cT rbyﬂmmu. T rpad Gynxumit I'paduky GYHKLMA C YeTHHIM X HEYETHBIM MOKa3aTensiMu. [Ipeobpa3oBaHus GYHKIMI 1 A€ACTBUS Haf HUMM.|2

rpad dynkumi. O HOE ¥ QaHaJUu3 Te.

B TOM YHCIIe IPAaKTHYECKHX 3aHATHH 6
[IpakTuyeckoe 3ansTHe Ne 8. Pellenne HepaBeHCTB METONOM HHTEPBAnoB. MeTox MHT U Ha THOH TIOCKOCTH MHOXKECTBA PelIeHUil HepaBeHCTB C ABYMs|2
TpakTuyeckoe 3ausTHe Ne 9. Pemenuit TB C IByMsl ¥ UX cucTeM. Perenue pe 'B METOJIOM MHTEPBAJIOB. 2
TpakTyeckoe 3ausaTHe Ne 10. Pemenne qpo6HO- JIbHBIX TB METOJOM HHTEP! 2
C: paGora oby 6
PeleHye HepaBeHCTB METOIOM HHTEPBAJIOB 6

' Tema 4|CTeneHH H KOPHH 24
Texuus 22. Apudmernyeckuii Koperb. CTeneHp Ynuca C LesbM nokasaTeneM. Kopers n-oii crenenu. [TousTie apudmeTHyeckuit Kopenb. CBoiCTBa pafuMKanoB. Bruucienue KopHei. |2
CTemneHHu ¢ pauHOHaTbHbIMU MOKa3aTeNs MU, UX CBOHCTBA. [TOHSTHE CTEMeHH C PalHOHabHBIM N0Ka3aTenieM. CBOWCTBA CTeMeHel ¢ paloHAbHAIM [I0Ka3aTeNeM.

JTexmus 23. IIpec i, crenenu. Haxoxnerue il CTeTeHed ¢ Tnoka3artensMu. C) crenenen. IT i,|2
CTEeIIeHu.
JTekuus 24. TIpocTefimme y O 0 Y] ITpocreiimee HOE y METO UX 2
JTexmmst 25. MeTomst i. Buge #1. OCHOBHEIE METONIBL HPPaLHUC i 4
JTekus 26. [TpocTefinme tBa. Onp JTHOTO Ba. THITEI TPOCTEHIIUX TB, METO/IbI HX 4
B T0M 4HC/Ie IPAKTHYECKHX 3aHSTHH 6
TTpakTu4eckoe 3aHsaTHe Ne 11. Pemenue npocTeimux y i 2
TpakTryeckoe 3ausaTie Ne 12. Kitacc BUIOB HBIX i METOLOB UX Pemesn 7 pa MEeTOfIaMH. 2
TTpakTudeckoe 3ansATHe Ne 13. Pemenue npocTeimux TB. K THIIOB TPOCTEHIINX TB, METOJIOB HX PeIleHus. |2
IC: paboTta o0y 4
Pemenne i 1 TB. 4

'Tema 5(IToka3aTenbHast H 10T byHKIHH 28|
Jlexuust 27. TTokasarenbHas GyHkuus. [TokasaTensHas ¢yHKius. ['paduk mokasaTensHol GyHKIMHE. CBOMCTBA I0KA3aTeIbHOR QYHKIMH. 2
|Texuus 28. HoKaaarenbﬂue ypaBHenus1. OnpejjeNieHHe N0Ka3aTeNbHOro ypaBHenns. [pocTefune nokasaTeNbHbe ypaBHeHus. MeTOIb! pellerHs NoKa3aTebHbIX ypaBHeui. Henons3osanne|2
(CBOWICTB H T () ans y
JTexust 29. Bujsl oKa3aTebHEIX y 11, METOIBI UX PEIeHHs. 4
Texuus 30. TlokasaTenbHble HepaBeHCTBa. OpefeTeHre MOKa3aTeIbHOTO HepaBeHCTBa. [IpocTeiiiree mokasaTenbHbe HEPABEHCTBA, METOJ HX PeIIeHHs. 2
JTexuust 31. Jlorapudm u ero cosictsa. Jlorapudm. Jlorapudm gucia. OCHOBHOE J0rapupMuIecKoe TO)KJleCTBO JlecsATHYHEIE U HATypasbHbIe orapudmeL. [IpaBuia gefcTBul ¢ norapndJMaMﬂ 2
Texuus 32. TIpocrefimue gorapuMuyecKue y Mertops! Jiorapud; HX Y )4 CBOWCTB ¥ rpaduKoB dy it pnst y 2
B TOM YHCIIe IPAKTHYECKHX 3aHATHH 6
[paxtuyeckoe 3ansTHe Ne 14. Peimenne NPOCTEHIIAX 0KA3aTebHAIX yPaBHeRU. KaccuuKauus NOKa3aTe/LHEIX yPABHEHHI, IPUMEHEHHE Pa3/IUYHEIX METONOB HX pelierus. Pemerue(2
MPOCTEMIHX MOKA3aTeNNbHEIX 8. Me CBOWCTB U rpad by ans y
TIpakTHdYeckoe 3aHsTHe Ne 15. BbIdncrieHne U cpaBHeHHE T0rapudMoB. Haxo}xneﬂﬂe 3HAYeHHH Jorapudma 10 MpOU3BOJIPHOMY OCHOBAHHIO. ApiHbMeTHIeCKHE AEHCTBUS C jorapudmamu. (2
Tlepexof K HOBOMY Jlor )BaHKE H NOTEHIHPOBaHHE 1Ij Jorapu()MUYECKHX BhIpazKeHuii. [1peod JIorapu(MUYECKUX BRIPazKEeHHI
[TpakTuyeckoe 3anaTue Ne 16. Pemenue npocTedmux norapuMuYeCcKux ypaBHeHUH. Knaccmbnxauﬂz NI0rapuPMUYECKUX ypaBHEHHUH, TPUMEHeHHe Pa3NMYHbIX METOMOB MX PelleHus.|2
Vcnionb3oBanue CBOMCTB U rpaduKoB QyHKUMI 11 PEIeHHUs JI0rapu(MUYecKHx y
C paGora oby 8
P YHBIX BUJIOB 10KA3aTeJIbHbIX ¥ i 2
I, Jiorapud: KHX 2
Perenye pa3TMyHbIX BUIOB JIOrapua: HX y it 2
Pemenne cucTeM JIbHEIE, TOKA3aTeNTbHEIE H JIOTapHd! e y " TBa. Perenye pa3nuyHbIX BUAOB MOKA3ATENbHEIX iu B. 2
IIpoMeKyTOYHAsl aTTeCTalMsT 12!
TToArooBKa K MPOMEXYTOYHOH aTTeCTalluu 6
[eiicTBHsI Hall KOMIIEKCBIHMU YHCIIAMH.

TIpeoGpa3oBaHie BEIPaKeHH (TPUrOHOMETPHIECKHX, HPPALMOHAIBHEIX, TOKA3aTe bHEIX | JIOTaPHPMHIECKHX).

Pemienne HEpaBEHCTB METOIOM HHTEPBAJIOB.

Pelrenye NpOCTEAMUX TPUTOHOMETPHYECKHUX, JbHEIX, IOKA3aTeIbHBIX U JIOTapHYMHUYECKHX y it

9Kx3amen 6

Hroro (ocenHu# cemecTp)

Becennuii cemecTp




Tema 5 Iloka3aTenbHAasi ¥ Jorapudpmudeckasi QyHKIHA 20
Jlekuust 33. Jlorapumuyeckue Ba. O JiorapupMUYECKOro tBa. [TpocTeitiee orapua: KHe TBa, METOJ HX 2
Jlexumst 34. MeTomst Jorapud: KX TB. Buibl morapug: W TB, METOBI HX 2
Jlexkuus 35. Meton paunoHanusauuu. CyTh MeTOA@ palMOHANK3aUMK. MeTOAUKa peanu3aluu MeTOAa PAlMOHA/IM3ALMK B PEIIeHHH MOKa3aTeNbHHX H|2
1orapu¢! e TB.

B TOM 4HC/Ie NPAKTHYECKHX 3aHITHH 8
IpakTHyeckoe 3ansTHe Ne 17. Pemenue norapud: W TB 2
TIpakTiyeckoe 3ansTre Ne 18. IT, MeTofa B Jtorapug: HX TB 4
[TpakTuyeckoe 3auarue Ne 19. IT, MeTofia B TI0Ka3aTeTbHBIX TB 2
CamocTosiTe/IbHasi paboTa 00y 6
Pemnenne nokasaTe/bHbIX y i u TB 2
Pemerne sorapud HX Y i i B 2
Pemerue cucreM y il 1 TB 2

Pasnen 2. Hayana MaTeMaTHYeCKOro aHa/IH3a

Tema 6 TIpemesnbr 20
TTexuust 36. CrocoGkl 3a71aHKst K CBOMCTBA renbHOCTEH. IT TeIbHOCTH. CroCcoBb! 3a/laHus U CBOHCTBA YHMCIIOBBIX MI0CTIEJOBATeNIbHOCTEH. |2
Jleknust 37. IloHATHE O Tmoc. TeNpHOCTH. Cymmect Tmpefena MOHOTOHHOH OTpaHMYEHHOH IOCIefoBaTeNbHOCTH. CyMMHpoBaHHeE|2

TeJbHOCTeH. bec! y TEOMeTp] TIPOTDECCHSI ¥ ee CyMMa.
TTexuus 38. Tlpenen Gynkuuu. [TonsTre o npenene dy . O TEOPEeMbI 0 4
JTexmus 39. MeTomst Bupnst Tel, MEeTOMBI UX PAaCKPHITH. [1epBhIi H BTOPOH 3aMedaTesIbHEIE TPeefbl. 4
B TOM 4HC/Ie IPAKTHYECKHX 3aHATHH 4
T[IpakTiyeckoe 3ararue Ne 20. [e710B GYHKIMH. PACKpHITHE Pa3/IMYHbIX BHIOB el 4
CamocTosiTenbHast paGoTa 00y 4
TIpenenst 4

Tema 7 1T, 22
Jlexuust 40. TIoHATHE O IPOU3BONHON GYHKLHH, €6 TeOMETPHIECKHI H QU3HIECKHi CMBICI. IT] TonsTHE O # QYHKIHH, ee TeOMETPHIECKHIT 1|2
(pu3HIECKHi CMBICTI.

Jlexuust 41. TIpou3BonHEIE 3JIeMEHTapHbIX it. TTpasunma y KacaTeNbHOM K rpaduky QyHKIHH. 2
Jlexuus 42. Ouddepenuupopanue cnoxHoi dyHKimy. I1) by . 2
JTexmust 43. W yHKIHMH C 0 TIePBO# MPOU3BOAHOM. ATITOPUTM H CXeMa c nepBoit it. T'pad: 2
mpencTaBIenke 10 pesybTaTaM

Jlexuus 44. Bropas Bropas ee reoMeTp # 1 dusndeckuit cMbicyI. HaxoxkmeHne CKOPOCTH M/IS PoLiecca, 3agaHHoro hopmyoi u(2
rpaduKoM.

JTexuus 45. c BTOPOM #. ANTOPUTM H CXeMa HCC yHKIMHE C 0 BTOPO# IPou3BofHOIL. ['paduyeckoe|2
mpencTaBIenHe 10 pesybTaTaM

B TOM 4HCIIe NPAKTHYECKHX 3aHSITHH 8
TTpakTHyeckoe 3aHATHE Ne 21. [IDOU3BOIHEIE CyMMEI, Pa3HOCTH, 4JaCTHEIE.3alau¥ Ha COCTaBJIeHHUE i KacaTesIbHOM K rpaduKy QYHKIMH. 2
IpakTHyeckoe 3ausaTHe Ne 22. (DYHKIMH C TOMOMIBIO TEPBOH it. [Toctpoenue rpaduka QyHKIHMH IO pe3ynbTaTaMm i 2
TpakTHyeckoe 3aHaTHe Ne 23. K yHKIME C TIepBOil ¥ BTOPO# ITPOM3BOAHEIX. [TocTpoeHke rpaduka HYHKIHMY 10 Pe3yIbTaTaM HCC i |2
[IpakTuyeckoe 3anaTHe Ne 24. Haxoxpenue HauGOMbLIEro, HAMMEHbIIETO 3HAYEHHS M OKCTPEMAsbHBIX 3HayeHHH QyHKUMHM. PelieHue 3ajay Ha OTHICKaHHE|2

II1ero 1 0 it yHKImi. [TpHMeps! HCTIONb30BAHHS POM3BONHO [/ HAXOXKEHHS HAMITYYIIEro PeleHys B MPUK/IAHBIX 3a/iayax.

CamocTosiTenbHast paGoTa 00y 2
Hccrnenosanue GyHKImit 2

Tema 8 11 3Has M HHTerpan 22
Jlexuus 47. Ilep Heomnp: i WHTEerpana. MeTonbl HHTET) (HermocpenCTBeHHOe MHTET METOJI TIOACTAHOBKM MJTH 3aMeHbi[4
mepeMeHHO, HHTErPUPOBAHHUeE IO YaCTAM).

Jleknust 48. OnpeneleHHBH HHTerpas. CBsi3b HEONPeAeTIeHHOr0 HHTErpasa C ONpefeleHHHM HHTerpanoM, dopmyna HeioToHa—JlefiGuuna. [IpumeHeHne|4
'0 MHTerpasa [/ HaX0XKIeH!s IUIOAH K] Tpanenun
Jlekuus 49. Ipuknaausie 3agaqu. I1] uHTerpana B Gpusuxe u reomerpun. Ij MHTerpasa B 001aCTH MEXaHHKH ¥ TEXHHKH 4
B TOM 4HC/Ie NPAKTHYeCKHX 3aHSITHH 6
IpakTHyeckoe 3ausaTHe Ne 25. I # 1 06BEMOB C 0 '0 HHTerpasa. 2
TIpakTHyeckoe 3aHsThe Ne 26. Pemenne GU3N9ECKUX X F€OMETPHIECKHX 3afad C '0 HHTETpasa. 4
CamocTosiTenbHast paGoTa 00y 4
PeleHne 3afayd Ha [PH. 0 HHTErpaIa 4

Pa3znen III. FeomeTpusi

Tema 9 TIpsiMble H IUIOCKOCTH B IIPOCTPAHCTBE 28
Jlekuus 50. AKCHOMEI CTepeOMeTpHH. B3aiMHOe PaconokeHne IByX INPAMEIX B IPOCTPAHCTBE, 0003HAYEHUs i rpaduyecKas umocTpanus. [IpusHaku. Bsaumuoe|4

JIBYX IIPSIMBIX B TPOCTPAHCTBE
Jlekuust 51. B3auMHOe paconoxKeHne NPAMOH | IIOCKOCTH B IpocTpaHcTse. O He BUIOB 0 TPSIMOYE ¥ TITOCKOCTH B ITPOCTPAHCTBE, [4
0603HaueHns U rpadudecKas HwUTOCTpauus. [IpusHakn 0 TPSIMOJE U TIOCKOCTH B IIPOCTPAHCTBE.
Jlexnus 52. B3auMHOe pacroJioKeHue [BYX IJIOCKOCTel B mpocTpaHcTse. O BHJIOB e [BYX IJIOCKOCTEll B IIPOCTPaHCTBe, 0603HaYeHus H|2
rpaduyeckas wunocTpauus. [Ipu3naku. CBoicTBa TTOCKOCTEH.
Jlekuus 53. IlepmeHAMKYIAp 4 HAKIOHHAA. YT MeX/y NPsSMOi i III0CKOCTh0. Onpenesnienne nepneHIuKyIsApa, HaKIOHHOMH, mpoeKuuy. Onpenenenne yria Mexmy|2
mpsiMoli 1 TTockocThi0. O603HAaYeHNs, rpaduyecKas WIUTIOCTPays. 3aayy Ha epleH UKy H HaKIOHHYIO.
Jlexuus 54. Teopema o Tpex HmepleHAUKyIspax. TeopeMa o TpeX NepneHAMKyNsApax, rpaduyeckass HIIIOCTPALKS. 3afayd Ha IPUMEHEHHe TEeOpPeMsl 0 Tpex|2
[IeprIeHIUKYIApax.
Jlexuus 55. 3MepeHue pacCTOSHHI B NPOCTPaHCTBe. PaccTOsHKE OT TOUKM [0 MIOCKOCTH, OT MPAMOM 10 MIOCKOCTH. PaccTosiHMe MeXMIy MIOCKOCTAMH.|2
TeoMeTpuyeckie mpeoGpa3oBaHus MPOCTPAHCTBA: MapasIeNbHbIA ePEHOC, CHMMETPHA OTHOCHTENBHO MIOCKOCTH. [TapaensHoe mpoekTiposanue. Ilnomans
0PTOrOHAITbHO ITPOEKIIHH.
Jlexuust 56. Yronm Mexy npsMoi | I10CKOCTI0. O yI71a MexJy IPSMO# U IJIOCKOCTEI0. 3a/ja4yd Ha MKy IPSMOM H TIOCKOCTHIO. 2
Jlekuust 57. [IByrpasHsii yron. O [ByTPaHHOTO yria. JIMHEHHbIH yro fBYTPAHHOrO yIia. 2
B TOM 4HC/Ie IDAaKTHYECKHX 3aHSATHH 6
IpakTHyeckoe 3ansaTHe Ne 27. Pemrenue 3agad Ha TPAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE. 2
TTpakTHieckoe 3aHATHe Ne 28. Pemenue 3amay 1o teme I TSP U HAKJIOHHAsL. 2
ITpakTuyeckoe 3ansTHe Ne 29. Pernenue 3afay no Teme [ByrpaHHsii yron 2
CamocTosiTe1bHast paboTa 00y 2
ITo Teme «[IpsAMBIE H NTIOCKOCTH B IPOCTPAHCTBE» 2

Tema 10 [MHOrOr 12
Jlexuus 58. Tlpusma. INTapannenenunen. [Tpusma. OCHOBHBIE 37IeMEHTH NPU3MHL. [IpsAMas M HakIoOHHas npusMa. [IpasunbHas npusma. Ilapannenenunen. Ky6(2
CummMeTpuu B KyGe, B B ipu3Me. [Tnomab noBepxHOCTH Npu3Mbl. TeopeMa 0 AWaroHai MPSMOYTONBHOTO apa
Jlexims 59. IT Tupamupa. [TpaBuIbHAS Ve Tetpasnp. OCHOBHEIE 37IEMEHTH THPaMUIEL. 2
B TOM 4HC/Ie MPAKTHYECKHX 3aHATHH 6
TpakTiyeckoe 3axsTre Ne 30. [TocTpoeHHe cedeHni Ky6a, IPU3MbI X MHpaMUAbL. MCIoIp30BaHIEe METOA ClIefja IPH IOCTPOEHHH CEYEHHI MHOTOT 2
IpakTuyeckoe 3ansTHe Ne 31. Pemenue 3a1a4 Ha pa3JTMyYHbIe BUMIbI MHOTOT 2
IIpakTHyeckoe 3aHsaTHe Ne 32. Brruncienue mmomasneit # 065€MOB MHOTOrPaHHHKOB. BEIYHCIIEHHE IL " TIPH3MBbI, Tapajt nHpaMupEL|2
MHTerpanbHas GopMmyna oGbeMa.

CamocTosiTenbHast paGoTa 00y 2
PereHue 3afad Ha I # 1 06BEMOB MHOTOT 2

Tema 11 Tena u 4 12
Jlekuus 60. Llumunap u Konyc. Onpenenenue numunapa. OCHOBHEIE 97IeMEHTH LMIMHAPa. PopMyIa Ul BHIYMCIIEHHS [UIOMa[ii I0BEPXHOCTH LHIMHApPA, ero obbema.|2
(Onpenenenue KoHyca. OCHOBHEIE 3IeMEHTH! KOHyCa. YCedeHHsI KoHyc. opMyna mns Wi TUTOMIau TH KOHyCa, ero o6beMa. OCHOBaHHE, BEICOTA,

Th, pasBepTka.

Jlekuus 61. Ceuenus IUIMHAIPA U KOHyca. OceBble CedeHNs IMIMHAPa U KOHyca. CeyeHus napasulesbHbe il u il TMJTHHAIP, KOHYC. 2
Jlexuust 62. Ilap u chepa. Mx ceuenus. [ap u chepa, ux ceyenus. KacaTenpHas mI0CKOCTb K chepe. 2
JTexuust 63. [1nomans MOBEPXHOCTH U 00BeM Inapa. Ilomas ToBepXHOCTH U 06beM mapa. [Tonobue Ten. OT I i Tei U 06BEMOB 2
TeJl.

B TOM 4HCIIe NPAKTHYECKHX 3aHSITHH 2
TTpakTHyeckoe 3ansTie Ne 33. I il ¥ 06EMOB Tel 2
CamocToOsiTe/IbHasi paboTa 00y 2
Pemenue 3afa4 Ha I, i 1 06BEMOB TeT 2

Tema 12 K ThI ¥ BEKTOPBI 12
Jlexius 64. JlekapToBa CHCTeMa KOOPAMHAT B IpOCTPaHCTBe. [IpsAMoyTonbHas (HeKapToBa) CHCTeMa KOOPAHHAT B IIPOCTpaHCTBe. POpMyTa PacCTOSHUS MeXAy IBYMs|2
[ TOYKaMHU.

JTexuust 65. BexToph!. [leACTBUS ¢ BEKTOPaMH, 3alaHHBIMH KOOpIMHaTaMu. BekTopsl. [Ipoekuus BeKTopa Ha ock. KoopauHaTsl BeKTOpa. Mofysb BeKTOpa. PaBeHCTBO|2
BeKTOpOB. P BEKTOpa 110 C. BEKTOPOB. YMHOX BEKTOpa Ha YHCII0.
Jlexnus 66. CKanspHOe IIpou3BefeHne BeKTOpoB. CKansapHOe BEKTOpOB. i e T 4 BEKTOPOB IIPH pelIeHNH MaTeMaTHYeCKHX H|2

IpHKTIaHEIX 3afad.




Jlexnust 67. BeKTOPHEIH MeTO[ peNIeHHs] CTepeOMeTPHYECKHX 3afad. BeKTOpHOe ypaBHEHHe IPSMOH U IIOCKOCTH. KOOpOUHATHEIA METON BRYUCIEHHS YTIa MeXMy|2
mTockoCTsIME

Jlekuust 68. YpaBHeHUs cephl, MIOCKOCTH M NPAMOH 2

CamocTosiTe1bHasi paboTa 00y 2
BeKTOPHEIH METO CTepeoMeTPUYeCcKUX 3ajiay. 2
Pa3pgen IV. KoMOMHATOPHKA, CTATHCTHKA H TEOPHsI BEPOSITHOCTEH
Tema 13 J71eMeHThI KOMOHHATOPHKH H TEOPHH BEPOSITHOCTEH 12
JTexuus 69. O TIOHSATHS Topuku. O MOHATHS KoMOuHaTopukH. PopMyra GuHoMa HeloToHa. CBOMCTBA GHHOMHHAJBHBIX KOI(QQHUIHEHTOB. |2

TpeyronbHUK [TacKas.
Jlekuust 70. BeposiTHOCTH COOBITHS, CTI0XKEHHE ¥ YMHOXEHHE BeposiTHOCTel. Anre6pa coOkrThil. Knaccuyeckoe omperienesne BeposTHOCTH. CI0XKeHHe ¥ yMHOXKeH#ue(4
BeposTHOCTeH. POpMYIIa MOHOH BEPOSTHOCTH.

B TOM 9HC/Ie NPAKTHYECKHX 3aHATHH 4
ITpakTuyeckoe 3aHATHe 34. 3aauu Ha MOMICYET YHCIA if, IepeCcTaHOBOK, COYeTaHmil. Pemenue 3aay Ha nepe6op BapHaHTOB. 1
[TpakTHYeCKoe 3aHsATHE 35. BErUnCIeHne BepOsSTHOCTEH 1
TIpakTHyecKoe 3aHsATHE 36. Pemenue 3aga4 Ha Gopmyn Baiteca u Beprymu. 2
CamocTosiTe/IbHasi paboTa 00y 2
OJ1eMeHTH KOMOHHATOPHKY U TEOPHHU BEPOSTHOCTEH 2
Tema 14 9eMeHTHI MaTeMaTHYECKOH CTaTHCTHKH 10
Jleknusa 71. [ToHATHE O 3amayaX MaTeMaTHYeCKOW CTaTHCTHKH. IIpefcraBneHue NaHHEX. [IoHATHE 0 3agayaX MaTeMaTHYECKOH CTAaTHCTHKH. DJIeMEeHTHI|2

[MaTeMaTH49eCKOH CTaTHCTUKH HpeﬂCTBBHeHHe TOaHHBIX (TaﬁHHHH, [OuarpamMmel, rpad)mm), reHepasibHash COBOKYIIHOCTB, BHGO]JKB. CocraBneHue HMHTEpPBaJIbHOTO
0 psAfia.

Jlexuus 72. UnCnoBbie XapaKTePHCTHKH BapHALMOHHOTO PsAfa (YacToTa, YacToCTh, CpeiHee apudMeTHYecKoe, MeHaHa, AMCIEPCHs U CPeHeKBaApaTHIecKoe(4

OTKTTOHEHHE)

B TOM 4HCIe NPAKTHYECKHX 3aHATHH 4

IpakTyeckoe 3ansTie 37. Coc 0 psifa. Pacyer YHCIOBLIX XapaKTEPUCTHK BapH: 0 psifa.

TIpoMeKyTO4YHAsI aTTeCTalHsT 12

(OYHKIUK ¥ TpauKy.

TIpor3BofHas. IpaBuia AudbepeHInpoBanys. [eoMeTpHYeCKAH i GH3HIECKHH CMBICI IPOM3BOTHOM. 2

IT. u uHTerpa. [pu 0 MHTErpaa K BHYHCIIeHHIO K] AHOM T

3ajaun CTepEOMETPHH Ha MHOTOTDAHHHMKH H Tella s1. TInomanu u 0GbEMEl MHOTOT u Ten 2

9K3ameH 6
Hroro (BeceHHHH cemMecTp) 182
Bcero 3a y4eGHbIH roj: 340

3 MarepHaIbHO-TeXHHYECKOe H YUeOHO-MeToAHUIecKoe obecreueHne TUCIUIUTHHBI (MOTYIIs1)

3.1 CnenuanbHbIE IOMENIEHHAS OIS peaIu3allii MPOrpaMMbl

s peanmu3anuy TPOrpaMMEl Y4eOHOW OUCLIUIIIMHEL HOJIKHEL OBITh ITPEIYCMOTPEHE

crnenuanbaoe momerenue Ne 55056 mpepcraBnsieT co0o# yueOHYI0 ayIUTOPUIO AJIST ITPOBEHNEHUS
3aHSATHH BCEX BUOB, B TOM YMCIie TPYMMOBLHIX U WHIUBUIYATbHEIX KOHCYNIbTAIIUHN, a TAaKXKe [ IPOBeNeHus
TeKyIero KOHTPOJIS, IPOMeXKyTOYHOM aTTecTallu.

ITepedueHb OCHOBHOI'O 00OPYOOBAHUS U TEXHUYECKUX CPEOCTB O00y4YeHUS: MOCAZOYHbIE MecCTa IIO0
Konu4yecTBY obyualomuxcs; ydyebHas [ocka; pabodee MeCTO IpemofaBaTelis; CTallMOHApHBIE CTEH[IHI;
CIIpaBOYHBIE ITOCOOWS; MeouaTeka (MyIbTUMEOHa Pa3pab0TKy U MPE3eHTAINH K YPOKaM); IUOAKTUIECKUN
MaTepHas (BapuaHTH MHAWBUOYANILHEIX 3afJlaHNl) YePTeKHbIe NHCTPYMEHTE], PACXOHbIe MaTEPHUAJIELL,.

CroenuanbHOe TIOMEIIeHHe IJIsT CAMOCTOSITeTbHOM M BOCIIMTATEIbHOM padoTe Ne 1211

[TepedyeHbL OCHOBHOT'O0 000OPYHOBAHUS U TEXHUYECKUX CPEACTB 00y4YeHuUs: Clielnaau3npoBaHHas Mebeb
(CTONMBI U CTYNbS); MPOEKTOP, 9KpaH HACTEHHBIM MOTOPU30BaHHLIM, pacXOOHBEIe MaTepUalibl, KOMIJIEKT
JIUIEH3UOHHOT'0 ¥ CBOOOMHO PACIIPOCTPAHSIEMOT0 IIPOrPaMMHOT0 00eCIIeYeHusI, B TOM YUCJIe 0TeYECTBEHHOT0
TIPOU3BOMCTBA, KOMIIbIOTEPHAS TEXHUKA C BO3MOXKHOCTHIO MOJK/TIOUEeHUS K ceTH «MHTepHeT» 1 obecriedeHueM
IOCTyIIa B 37IEKTPOHHYIO HHPOPMaILMOHHO-00pa3oBaTenbHyio cpeny KysI'TY.

CnenumanbuHoe moMmemmenue Ne 3301 mpepmcTaBnseT co0o¥ IoMelleHHe [/ OpTaHU3ALUU
CaMOCTOSITeNTbHOY ¥ BOCIHTATENBHON PabOTHL

ITepeyeHb OCHOBHOT'O 00OPYMOBaHUS M TEXHHYECKHX CPENCTB OOyYEHWS: IOCALOYHEE MeCTa MJIs
00y4arImuXCcs, PACXOJHbEIE MaTepHuasbl, KOMIJIEKT JIUIEH3WOHHOTO ¥ CBOOGONHO PACHPOCTPAHSIEMOTO
MIPOTPaMMHOTO 00eCledYeHusi, B TOM YKCJIe 0TeUECTBEHHOTO MPOU3BOMICTBA, KOMIILIOTEPH], C BO3MOXKHOCTHIO
TTOOKITIOYEeHUs K WHGOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «HTepHET» U obecredyeHrueM [OCTyIa B
37IEKTPOHHYI0 HGOPMaLMOHHO-00pa3oBaTebHYyI0 cpeny Ky3I'TY.

3.2 UndopManHoHHOE 0DecnedYeHHe peaTu3alui IPOrpaMMbI

3.2.1 OcHOBHas nuTEparypa

1. T'eometpus. 10-11 xmaccel. Ba3oBeIi u yriay0n€HHBH ypoBHY : yuyeOHUK / JI. C. ATaHacsHs, B. ©.
Byty3os, C. b. Kagomues [u ap.]. - 12-e u3g., crep. - Mocksa : IIpocsemenue, 2024. - 290 c. - (MI'Y - mkone).
- ISBN 978-5-09-116447-3. - TekcT : anekTpoHHBIN. - URL: https://znanium.ru/catalog/product/2201875 (maTa
obparmenust: 27.03.2026)

2. AnreOpa 1 Havajla MaTeMaTu4yeckoro aHanu3a. 10-11 knaccrl. ba3oBhi# 1 yrioyOneHHbIH YPOBHY :
yuebuuk / II. A. Anumos, FO0. M. Konsirun, M. B. TkaueBa, [u gp.]. - 12-e u3n., crep. - MockBa :
I[IpocBemenue., 2024. - 464 c. - ISBN 978-5-09-112136-0. - TercT : snmekTpoHHHH. - URL:

https://znanium.ru/catalog/product/2157448 (mata obopamenus: 27.03.2026)


https://znanium.ru/catalog/product/2201875
https://znanium.ru/catalog/product/2157448

3.2.2 [lono/jTHUTE/IbHAS JIUTEpaTypa

1. MaremaTuKa B IprMepax U 3afgadax : yueOuoe mocobue / JI. Y. Mailicens, B. 3. XKasuepuuk, U. O.
MarnkeBud [u gop.] ; mox pemakuued JI. M. Masicenu. — MuHCK : Brrmaiimas mkona, 2022, — 456 ¢. — ISBN
978-985-06-3483-2. — TeKCT : 3NMeKTPOHHHI // 3NEeKTPOHHEH pecypc nudpoBoit 06pa3oBaTeIbHON Cpentl
CIIO PROFo6pasoBanue : [caiiT]. — URL: https://profspo.ru/books/129985 (maTa obpamenus: 05.05.2023). —
Pexum gocTyma: mjisi aBTOPU3UDP. OIB30BATENIEU

2. Mep3nsk, A. I'. Teomerpus. 11 knacc. YrnyOneHHEN ypoBeHb : yueOHuk / A. I'. Mep3nsk, [I. A.
Homuposckuii, B. M. ITonsikos ; moxd. ped. B. A. Tlomonbsckoro. - 8-e u3f., ctep. - MockBa : IIpocBelnenue,
2024. - 257 c¢. - ISBN 978-5-09-116531-9. - TexcT : anekTpoHHEU¥. - URL:
https://znanium.ru/catalog/product/2177537 (naTta o6pamenusi: 27.03.2026). - Pexxum mocTyma: Mo MOOIKCKeE.

3. OmenbueHko, B. [1. MaTtemaTtuka : yue6uuk / B.Il. Omenbuenko, H.B. Kapacenko. — Mocksa :
HWHOPA-M, 2024. — 349 c. — (Cpennee mpodeccuonanbHoe obpasoBanue). — DOI 10.12737/1855784. - ISBN
978-5-16-017462-4. - Tekct : anekTpoHHHHU. - URL: https://znanium.ru/catalog/product/2085068 (mata
obpamenus: 27.03.2026). - Pexxum HOCTyIIa: IO TIOATHCKE.

3.2.3 MeToguuecKkas JuTepaTypa

1. MaTemaTHKa : METOOUYECKYE YKA3aHUSA K TPAaKTUYECKUM 3aHATUSIM U CAMOCTOSITENIbHOM paboTe Ais
ctymeHToB 1 Kypca Bcex cnenunanbHocTed CITO ounol dopmbl o6yuenusi / Kysbacckuit rocymapCTBEHHBIN
TexHU4YeCcKudl yHuBepcureT uM. T. ®. 'opbauesa ; Kadengpa Teopuu um MeTOmUKH IpodecCHOHaIbHOTO
obpa3oBaHus, coctaBuTenb: E. B. KabaueBckas. - Kemeposo : Ky3I'TV, 2023. - 1 ¢aiin (649 K6). - URL:

http://library kuzstu.ru/meto.php?n=10687 (maTa obpammenus: 23.06.2026). - TEKCT : 37IeKTPOHHHIH.

3.2.4 iuTepHET pecypchl

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

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

3. Anrebpa u maTeMarudeckui aHanu3. 10 knacc. (yrny6nenHoe u3ydenme) Bunenkun H.4.,
VNBameBMycaToB 0.C., MIBapubyprn C.u. - 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. MaTemaTuKa : yue6HUK u mpaktukyMm gnst CITO / U. 1O. Cepgeix, 0. B. I'pe6eHIIMKOB,
A. 1O. llleBeneB. — M. : U3paTenbcTBOo HOpaiit, 2018. — 443 c. — (Cepus : IIpodeccronanbHoe o6pa3oBaHue).
— ISBN 978-5-9916-5914-7. — Pexum gocTyma:
www.biblio-online.ru/book/CAB1548F-63AC-4C3F-8E82-C9B841E8F0AL.

4. Opra"Hu3anusi CaMOCTOsITeTbHOH PadoThl 00y4aIOIIHUXCSA

CamocrosiTenbHas pabora 06y4almuxcs OCYLUIECTBIIETCS B 06beMe, YCTAaHOBIEHHOM B pasfmese 2
HAaCTOAIel NPOrpaMMbl JUCHUILIUHEL (MOLYJIS).

Ons camocTosATeNbHOW pPabOTH 00y4alIUXCd HPEedyCMOTPEHEl CIeluajbHEE IOMEIIeHUd,
OCHAlleHHbIE KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBI0O NOOKJIIOYEHUS K HUHGOPMAIUOHHO-
TeIeKOMMYHUKAIIMOHHON ceTu "MHTepHET" ¢ obecleyeHNUEeM OOCTyIa B 3MEKTPOHHYI0 MHGOPMAIMOHHO-
obpa3oBaTenbHy0 cpeny KyaI'TY.

5. ®OH[ ONEHOYHBIX CPENCTB [IJis NPOBEIEeHHsS TEKYIIero KOHTPO/s, MPOMeXKYTOYHOH
aTTeCTAlM{ 00YYIAIOIINXCSI 10 TUCIUIUIHHE

5.1 ITacmopT (poHIA OLIEHOUYHBIX CPEACTB



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

1 [Anre6pa [Hucnossie MHOwecTsa [oK o1 MirsmocTasie pesynsrarsr: [VeTmstit wn mHCEMeRHSH ompoc.
(Ocropis TpuromomeTpHi |oK 02, - rorosmocs K " Mposepouio padorss
(Oysxum 1 rpagukn |oK 03; |- nanume aoBam K oGyuermo 1 MHrTHOCTROMY pazBuTIHO IMpaxrieckne pagors.
[Koprw, cremers # norapucpmit |oK 04, - Hamirsie MOTHBAIII K OGYSeHII0 H THSHOCTHOMY PAIBHTHIO; (CawtocrosTensste padoTs.

|oK 07 [ JeneuaIpaTeEop PESAATIC BRYTpENEed WOSHIDN MERGCT s OCUORe AYSORKO-SKTIENAY newnocTel HapoRon Pocouieral
(eneparms, ncrop Tpammi, CHCTEMEL 3HASHMSX IEHHOCTHO-CMEICTIOBHY
lveratosok, 9KOTIOTHYECKO/i KYTILTYPH, CHIOCOGHOCTH CTABHTS LM H CTPOHTS|
rusmenszie s
[Meranpemversie pesymbTars:
| ocaoersse nomsTHS yeGtse MeficTBNS (DEryNATHBHHE, N03HABATETHHHE,
prownymatinie
5 it W COUNATIEHO IpaKTHKe;
|- rorossocr: it
 BoRarONTHecKi PAGOTEMKAM i CBODETIRKEMH, K YaB0THN B TOCTROOHHK HAAHDARYATEAO oﬂpasonarenbﬂon Tpaokropdn
| ISReEIe KA 1E6E-HCCTOMOBGTETLRoR, TPOCKTEOH M CONHRILAOR ReATenzocrs
- rotosiocTs K 4eGHoi yuetuoro
e BerormccTuE paSoraazaia u Cac s Kav, % 9a0T 3 OGP0 MRy aTSROH SOpASORATOTROR TDAGKODA:
[Mpenwerise posyr
Ve DOaTs YDARHORS, HEDABEACTS H CHCTENH C TOMOLIHIO DASTHSIAH TDHENO, DEILATS YDABHEFs, HEDARCHCTSA H CHOTENS
[napamerpow;
- yMettie CTPOHTS rpaduKH QYHKUHI, BHMONHATS MPe0Bpa3soanis rpadKob GynKumi;
| ymerme ncmomssosars caojicrsa i rpa(pmm pYHKIMi A1 PeMeHHs YPABHEHIH, HEDABEHCTS H 3ATat C MApaMeTpaN:
- ywerie nposomiT, HeceRoBanHe GymKN; i oﬁpama‘m o8 ROOPIAATIOR TROCROGTS ROROCTSA pOORRR ToameeAKD, HOpAROECT
J# X cHeTeN, HaXoRHTE acHMITOT rpa.puxa ynxm
| ynterme prrswcaTs yaew sactoro 1 <y, HaXomTs ypasenne Kacaensoi k|
Irpaduky dyskunn;

2 [Faana marenarasecoro anannsa [Mpenerns [oK o1, | ywense i ReitcTanz © HCTAMI, MPHBOTHTS MpHMEpH onpoc
Mpowssomsas |oK 02, fancer; Mposeporie padors.
IMepsooGpatas  unrerpan loK 03, | ymerme maxomurs cobuhit ¢ Herofon, MpEGRATS AT pemeR 33 Qopuya|IpaKTRvecKie paGoTS.

JOK 04, |onozeris 1 ywoeHIn BOPORTHOCTEIH, (OPMYNY MOMHOH BePOATHOCTH, opMyny Bepmym, dax pators.
|oK 07. lonerwsars seposTHoCTH peamsseX couTii;

|- ywense mpuensTs ceoficTsa duryp, wysaemsix duryp, sumsrars
|rnoTess o caoficTeax u npu3HaKaX
A S A T——————
[HaXomuTh OTHOMIEHKE 06HEMOB NOROGHHX GHTYD;
|- ymerwe omepuposars momsian:

| onpenenerie, akcuoMa, Teopena, CrencTBie, CBOMCTRO, MPH3HAK, AOKA3ATETHCTEO, PABHOCHTHHEL® GOPMYTHPOBKI;

[ TOAKECTS, TORMHOARBCTRD OTEpRTI K Mg mocTIEMT;
| comeranne, mepecraonta, st coxeras, wncro nepocTasopor o Horor:

RETYPATLACS WHGTG, HoT3 AHGRD, OCTATOK 0 NOTYD, 5o, WHCIO, MHOXKECTSA HATYP: :
|IenbIX, pamHORaTBREY, RefCTBHTE ML X SHCeT;
: crencts  ens nOKG3aTOReN, Kopers HATYDATLHOH crenc, crenert o crene ¢ e

TapHQM UHCTA, CHEYC, KOCHEYC W TAHTEHC TPOR3BOTEHOTO THCTa;

- roxectso, ypasiere, ccTena ypamnenii # nepasercrs, pasocunocrs
lypasresni, w cnctem, emegie,
[rpuromoMeTpHseckite ypaBemns, HepaseHCTa i CHCTEMH;

- rpaduk dyrKum, o6paTHas GyHKUNS, KOMIOSHUMS QyHKUKi, NnuHeHHas QYHKLMA, Kaanparmnaﬂ ynKuns, c'reneﬂﬂ«w ynxums c|
[iemei moKasaTenen, TPHTOHOMETPHYECKie GyHKIH, 0GPATHHE ym pidy
(ysxuin;

F [ 3 E 3 S 3 ymm, axcTpenyM dyHKmH, HanGomLee|
[t HawMeRbICe SHaveHis GYHKI Ha TPOMEXRYTKE;
mporpeccns, mporpeccis, GecKOHEuHo yOHBaNWAs reoMeTpHYECKas]

3 |Feomerps [Mpste # nnocKoGTH B MpocTpancTRe [oK 01, [mporpeccis; [Vormsti ww mce e onpoc.
[Mrororpas loK 02, | nenpepusuocts dyuan, acuutonsrpadu By, nopsen  ropan Qynrun, u 6oL
EO R — |oK 03, Mpariseckie pasors:
[KoopmunaTss  Bextopst |oK 04, Cronen, MG, IOCKOCTS, IOCTPANCTRO. OTDE3OR, nY, IAOCKA yron, Anyrpasiil yron, pacoT.

|oK 07 i TRGCKOGTEH, yran MEAy mpaMIM

e
fron wosay el  TrocaocTa, Yo ey mnocKocTMm;
. ceuerne npH3Ma, MHpAMHIA, GHTYDA H NOBEPXHOCTH BpAUIEHHS.|
lanmsap, KomyC, map, Cepa, pasBepTXa MOBGPRHOCTH, CESeHIR KoHYC X IATHHAPa, TapanToT:HiE OCH AT OCHOBaHHD, CoNOHH]
[wapa, II0CKOCTS, KACAIOWACA CEDHL, WTHHIDA, KOHYCa;
|- nomams Guryps, obze duryps, semrdusa yrua, pacCToRHIE 0T TOYKH 7O MIOCKOCTH, PACCTOAHIE MEANTY TPAMHIMI, PAcCTORHHe|
oy mockocra, ouazs Gepi, TIONIA, MOBEPXHOCTH MHPAMHI, TPHIME, KORYCa, LWHTHAPA, 0GBEM KyGa, MpAMOyromsHoro|
Inapane teniea, nHpaMILE, MpH3MS, LHTHIIDE, KORYCA, 11apa;
- RnErmsis, napAiers A #apemo, CBMMRTHRA 5B RMGCRGOTA H B TPOCTPACTDS, HOBOPOT, TPEOGPANEAKNS TOROGRS, HOROSHS
Hrypes;

|- IpAMOyToTLHAR CHCTEMa KOOPIHHAT, BEKTOP, KOODIHHATE TOYKS, KOOPIUHATE BEKTOP, CYMMA BeKTOPOB, IPOU3BeeHHe BeKTopa Hal
[4HCI10, Pa3IOAKEHHe BEKTOPa 10 Ga3HCY, CKA/APHOE NPOHIBECHHE, BOKTOHOE NPOH3BCACKHE, YTOM MEAKLY BOKTOpaMH;

| e semsasa, , RHCEpCHS 1 oTknoRenye crysaiiko
[ — - morHoCTH s W

[ tese raxomts acmirons. rpadbika by

- cpemnee aps . Mepwana, " aHasenis, pasmax, NHCTEPCis, CTAAAPTHOS OTKIOHEHHe TS|
Jonmcasns wncnomax sa
| sccnezomar, CTaTHCTINeCKHe AQNHK, B TOM THCTe C Merozon 1 cpexcrs;

MerHe Y eHHbX IR owenA satat;
I yMelme MOJIeHDOBATS PeATHHe CHTYALMH Ha A3EIKE MATEMATHKI;
|- yMenue cocTamnATL BpaXeHNs, YPABHEHI, HEDABEHCTBA  HX CHCTEMH! TIO YCTOBHIO 3aflai, HCCTE0BATS TIOCTPOEHHKE MOZeH c|

annapara are6p, TNy ieHHI pe3yIsTaT;
| FWORHS GTROHT) MATOMITHSGCKHS MOSTH G NOMOISI0 FOMSTPRTSCKRX IORATI If BOTITH, pemaTs Corsammte ¢ A
3aaH; CCTaBATE b 1 nOnyeRHAH pesyTaT;

A e pem: smnoe openraascn 0 aHanH3A, B TOM SHCTE CONHATHHO-KOHOMHSECKOro H|
\‘bmmecxom XapakTepa
[ Memte BETONL308aTs TeopeTIKO MG CoTReRHH ATRAPST 13 OMHCAIAS EATLHI TPOTECEOR T ABTEH W PR pemien 37,

e 3 1

peav
[ npuMeHsns koMﬁﬂHampkue eT B Py RO R PeIemEA SRR,

liHe HOMOTE30BATS MPHIMAKK TTHMOCTH, b OB AeTTN: 1 HANMEH e 00mee KpaTHo!, anropuTy Emkmuza npx
o sasos; SHaKOWC 190 ¢ ba M HOSHLHORHN CHCTeNaN CaMCTC
| yenre npmsenATs ypasneni, nepaneHCTB, MX CHCTeMS X717 PeMeHHA MATEMATH4OCKIX Ja%a% 3448 13 PASTHHHX o67acTei
YK 1 DEIHOT KISHI; YNEHHE HCTOTSSORaTS TPAGIHKH QYHKIUHH ST 13y oK TIPOIECCO H SABHCHMOCTEH IpH Owenik 337a' 3
[y e mpegaeenos 3 peansoi s

ywerne wexny 3
| ymerme 0 iz Qyswm, p1s & Tou
[tcne sanasax, 1% CKOOCTH 1 YCKODEHH; HAXONHTS MTOWAIH 1 0GbeM|
{9y  nowamsi merpar: npumm npivepH ¢ nowomsio ypasesmit;

|- snaxomcrso c momsTm GOTBIH YHCET, MeTOE! BHOOOYREIX HCCTOTIOBAHIH:;
- ymente mpmonrs npumepm npounenm aKOHa GO AHCC1 B IDHPOLA H oG CTCr AR
[y py mas Teopen
.ot uomanas passopi OOVORTOR » ORTYREREN NEPE:
|- ymenme crponrs ceverme , H300paars . Quryps 1 BpAIeHHS, X CENEHHS, B TOM wHCTe|
|c momommet0 smexrpomEx cpencrs;
YMeHHE PACTIO3HABATE DABHEIe # NONOGHHE DHIYDH, B TOM HCTE B NPHDOAE, HCKYCCTS

[Vormstit wnn mceMenmi onpoc.
Mposeposisie padors.
(CawocrosTensste paorss

n Cramucruxa n xomSunatopuxn w reopunlOK 0T,
[peponHocreit [peponHocreit K 02,
IeMEHTE MATeMATH{ECKO CTATHCTHKH oK 03

|oK 04,

|oK 07

5 [Flostopertite [y i rpagm oK 01,
[Kopw, cremer w rorapudst loK 02,

(cnons proronerpin |oK 03,

Mpowssons JOK 04,

NepsooSpasnas  nirorpan K 07.

IMroror pasyKi. Teria 1 HOBEPXHOCTH BpAIEHHS
[Koopusars i sexropst

Be, e
HOWEHNS, HAXORHTS P e (ARa, 707, W1oMaz, oGow) AW potson 630t 15 APy

|yucnaix mpeavieron i 13 peazsioit s
| yvesie wopemposars peanssie cTyaNI Ha SSHKE MATEMATHKH; COCTABTSTS BHAKEHHS, YDABHERI, HePABOHCTS M HX CHCTeMS
lno yonosmto samas, woren o annapata a7reGpLi, METCMpETHPOBATS MOy e
[PesyTar; CTPONTL MTENATHABCKHS MOMGIH C BOMOLAO TeOMSTPRYSCKIK ORATIA  SSTNSHE, DSIATL CMtSaAS C MK
Ao S8zt e COCTABRATS BOPOTTAOCTRYI0 MOTETL  HNTEPIPETHPORTS oy (e Py

- ywene pewats sanatn B AR A E————
|bmamrsecxoro xapaxrepa;

- yMeHue BOWPATS MOTXORANUII METOR [UTA PEMIEHIA SATANH; OMMAHIHE SHASHMOCT MATEMATHKH B HIYSCHH MPHPONHHX K
lobmecTaesnx npoueccos 1 smnei;

- ysenite pacTO3HABATS NPOABTCHHE 3AKOKOD MATEMATHKH B HOKYCCT, YMeHHe MPHBOTHTS MPHMEPH MATOMATHSCCKINX OTKPHTHI]
Jpocouionah s uponok waTeuaTieceDi ey

ﬁp

| yorer NIDHBOHTS TPHMEPH 1 KORTPTDHMEPH, HOMOT:308aTS MeTon|
IR s b A
[ e mposoury XaaaaTsTe PaCCy e TPH pEIIENN 38, O HNRATS HOrHHECKYHo TPAEHEOCTS Paccy Rzern;
MeHHE HCHOTb308aTh TPAQUKH GYHKILMiL ANA M3Y4EHNA IPOLECCOB H 3ABHCHMOCTEH TIDH PEIICHHN Jaad W3 APYTHX y4eGHux|

peieron 1 peoRoi A SHDARTS GO SaRACIOOCTH MEAY AEATHEAS

- yMeite rpadHseCKH HCCTETIOBATD COBMECTH® HAOTIONCHHS C MOMONTLEO AHATPAMM PACCEHBANI 1 THNEHNOH Perpeccun;
| e OLETIBST, asepi OB SeKTD 8 ORPYIRSIOIEN DS
| ywene crponTs ceserne ‘m3o6paxars uryps BpamerIA, X CeeHTA, B TOM wHCTe|
|c nowouteio anexponsx cpescts;
|- yMeRte MoReTHPOBATS peasHHe CHTYAH Ha S3HKE MATEMATHKH, COCTABMATS BUDAKEHHS, YDABHERHS, HEPABEHCTEA 1 HX CHCTeMS|
Ino yonoiio sanau, Moz ¢ annapata anreOpH, WATEPNPETHPOBATH NOTYSCHHHNI
Ipeaymsrar;

YMCHIC CTPOITS MATENOTICCKID MO ¢ HONOLISIO TCONCTPIECKIX HONATHL Il BOTIIN, POaTS CoRsase ¢ i
InpakTHueckue saau
|- yenme cocTanmaT: BepOATHOCTHYI0 MORES N HHTOpNPETHDORATS MOTYCHHA PeayT

oo TOUMGRSTS YPAsHOHIR, HOPABEHCTDA, ¥ CHOTeML AT DALIGHIA NATOMATIHGCKIK Sa5 M SBR2Y K3 PRSTHRSIX OORACTeM
|mayka 1 peanrofi suss;

ymmit, pewenn 5 Tow|

[7one comeamn. sOuA eI S

AT 30K GOTLLI WG, METOLL BGOpOIL HECTEHORI; YNCIIE TPHBOITS TPHCS mpoRBrtns
SaKora Gonbie Hcen » MPHPOBHAD 4 OOLISCTRERHAD. Fa0H
[ enio HeTonssasa™s T pomenn 205 HOYORHE GaKTH i TEOPEMS TIaHHMOTPHH; YNHHE OLEHHBTS PaSHOPSL OGHEKTOD B
|okpyatotem mipe;
[ esne wogonuposors peasiniocaryatt 5 3 MaTEMGTAXS; cOCTanTAT PR, YpOBIeH, HOPASOHCTI i HOTOMS
Irp— Moge MapaTa a/reOpL, HHTEPNDETHPOBATH NONYHCHHI
peryrirer CDOITE MaTMATHGCHE MOTETH ¢ TOMOLLLID TeOMETDECKIY RORATHGL 1 BOTHAHH, DELIATs ChSARAIE ¢ M

\Rasii; COCTaBATh Mozems 1 Oy SeHHli pe3yLTAT; pemaTs MpHKTA e Janas|
[cPeRCTBAMH MaTeMaTIECKOTO AHATI3A, B TOM HHOE COLMATLHO-9KOROMHHECKOT  QHSHYCCKOr XapaKT

|- ysese puupats nomXoRI: MeTOR A% PemIeHS 3R M; TORMNANHE JHATHMOCTH MATEMATHK b H3YIEHHH NPHPOLHHX NPOLeCCos
i S netii; yveHHe TDHBONHTS IDHMEDH MATEMATHIECKHX OTKDHTHIL POCCHICKOH H MHPOBO/ MATeMaTHYeCKol HayKit

[Versuit win ncsmenmsit onpoc.

5.2 Tunosble KOHTPOJ/IbHBIE 3aJaHHs UJIX HHbIEe MaTepPHaJIbI

5.2.1 OueHoYHbIE CPpeACTBaA IPH TEKYNIEM KOHTPOJIe




s TeKyiiero KOHTPOJS 0 TeéMaM AUCHUIIIMHEI UCIIOIh3YETCS OMPOC B YCTHON MIIM TUCHhMEHHOU
(bopmax, mMpoBepKa MPAKTUYECKUX U ITPOBEPOYHHIX PAbOT, TPOBEPKA CAMOCTOSTENBHON PAbOTH 00y4aOIUXCs.
IIpuMepHasi TeMaTHKa KOHTPOJIBHBIX BOIIPOCOB JJIsI YCTHOT'O WJIH MHCBMEHHOT'0 OIIpoca

. Onpenenenue oyukiuu. CnocoOn 3aganus GyHKIUYU. OCHOBHEIE CBOMCTBA (QYHKIUU.
. OmpepeneHre apupMeTHYeCKOT0 KOPHS. 3aluLINTe CBOMCTBA KOPHEH.
. OmpepeneHre oKa3aTeNnbHOM QyHKINY, ee rpaduK. CBOMCTBA TOKa3aTeIbHON GYHKINH.
. Onpepnenenue morapudMa. 3aIuIIUTe CBOMCTBA JorapudmMa.
. Onpepnenenue norapudmudeckorn ¢pyukuuu. F3o0pasute ee rpadudecku. CBOUCTBA JI0rapuHMUIECKOH
dysxIUn.
6. OmpeneneHue TPUTOHOMETPUYECKUX QYHKIMHA OCTPOro yria. OCHOBHEIE TPUTOHOMETPUYECKHE
TOXK[ECTBa.
7. ®opmynel guddepeHINPOBaHNS 3JIEMEHTaPHBIX QYHKINM, TpaBuiia guddepeHInpOBaHMS.
8. Onpepenenne Touek 3KCTpeMyMa GYHKUINYM, KPUTHYECKUX TOUEK IIePBOTo pofa. IIpy BHIIONHEHUN KaKoTro
YCTIOBUSI KDUTHYECKast TOYKA [IEPBOT0 pora OymeT TOYKOU 3KCTpeMyMa?
9. Pa3nuume MOHATUHN «MaKCUMyM» U «HauOoinblnee 3HadeHue GyHKnum»? MUHUMYM U HanMEHbIIEe
3Ha4YeHne QyHKIUU?
10. ®opmyna HreioToHa-Jlel6HunAa. ['eOMETPHYECKUI CMEICTT OIPEIe/IEHHOT0 HHTETpaJa.
11. Onpenenenue mpuaMbl. PopMysa OJIs HAX0KOEHUS MIOMATN GOKOBOM TOBEPXHOCTH IPSIMOM ITPU3MEL.
dopmyna g Hax0XKAeHUS o6beMa IPU3MHL.
12. Onpenenenue nupamunbl. PopMmyna s BEIYUCIIEHUS IOJIHOM IOBEPXHOCTU Nupamupasl. dopmyna ans
BEIYMCTIEHUS 00beMa ITUPAMUIHL.
13. Ompepenenue TPSIMOT0 KPYroBOTO IMIHHAPA. DIEMEHTH IuauHapa. PopMyna mioimagyu 60KOBOH U
TIOJTHOY TIOBEPXHOCTEN UMIMHAPA, GopMysia [y BEIYUCIeHns 00beMa UIHHADA.
14. OnpepnerneHue TPSIMOT0 KPYroBOr0 KOHycCa. JJIEMEHTH KOHyca. ®opMyria miomany 60KOBOH ¥ MTOJTHON
ITOBEPXHOCTEN KOHYyCa, GopMyJia A BEYUCIEHHUS 00beMa KOHYyCa.
15. Onpenenenue mapa, chepsl. OTnuune u obInee 3TUX ABYX Tea. GPopMyna Ojis BLIYUCIEHUS TIIOIaau
TTOBEPXHOCTH chephl, 06beEMA ITapa.
16. Knaccudukanuus cobEITHH, KIacCuyecKoe onpefie/ieHre BepOSITHOCTH. TeopeMbl CII0XKEeHUS U YMHOXKEHUS
BeposTHOCTeH. QopMysia MOTHON BEPOSTHOCTH.

O s WN -

OOyuarouieMycs TpefaraeTCs OTBETUTD Ha [IBa BOMPOCa 0 U3YYEHHOH TeME.

Kpurepuu oreHUBaHUS:

- 90-100 GanmoB - Ip¥ MPABUILHOM ¥ ITOJTHOM OTBETe Ha [Ba BOMPOCA;

- 80-89 GannoB - mpu MPaBUILHOM ¥ MOJTHOM OTBETE Ha OJUH U3 BOIPOCOB M HEIIOITHOM OTBETE Ha
BTOPO¥;

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

- 0-59 6anioB - MPU YaCTUYHOM OTBETE TOJHKO Ha ONWH M3 BOMPOCOB, MPU OTCYTCTBUU IPaBUILHBIX
OTBETOB Ha BOIIPOCHL.

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

IIpoBepouHas padorta

I[pu poBeeHUY TEKYIIET0 KOHTPOJIS 00yJalouuecs BEIIOIHSIOT 3aJaHus [10 TeMaM OUCLUIIIHHEL

[TpuMepH! 3afiay AJIs MPOBEPOYHOU PAGOTHI:

3apmanue 1. IToctpouts rpaduku GyHKUIKUN B OGHOM CUCTeMe KOOPOWHAT U BHIUKUCIIUTE IJIOMIaAb QUTyPEL
OTPAHUYEHHOU 3TUMU I'paduKaMi.

3apaHue 2. PemuTh cCuCTEMEI HePaBEHCTB, CofepKalllye TUHEVHOEe U KBaipaTHOe HepaBeHCTBa.

3apmanve 3. PemnTs uppannoHanbHOe YpaBHEHNE.

3apnanve 4. OnpenenuTs METOL PEIIeHNs U PEIIUTh ITI0Ka3aTe/lbHEle YPaBHEHUS.

3apganue 5. OnpenenuTs METOL PElIeHUs U PEIIUTh T0Ka3aTeNlbHEle HepaBeHCTBa.

3amaHue 6. HatiTu 3HaYeHUS JTIOrapu(PMIUIeCcKUX BRIPaKEeHUH.

3apmanue 7. OnpenenuTbh METOL PEIeHUs U PELInTh JIoTapupMuiecKrie HepaBeHCTBa.



3apmanue 8. HaiiTu 3HaueHUs QyHKIUN TPUTOHOMETPUUYECKUX QYHKITUH.

3apmanue 9. OnpenenuTs METON U PEIIUTh TPUTOHOMETPUUECKNe YPaBHEHU .

3apanue 10. UccnenoBaTh GyHKINIO Ha MOHOTOHHOCTb U TOYKM 3KcTpeMmyMa. IlocTpouts rpadux
GbyHKUIUY 110 pe3yibTaTaM IIPOBeIeHHOr0 UCCIIeJOBaHUS.

3apmanve 11. PemuTh 3ajayy Ha BRYUCIEHNUE IJIONaAN ¥ 00beMa MHOTOIpaHHUKa.

3amanue 12. PemuTh 3aJjayu Ha KOMOWHALIUN TeOMETPUYECKUX TeJl.

Ha mpoBepouHy0 paboTy BLIHOCHUTCS OT 4 [0 8 3afad.

Kputepuu ouenuBanus:

- 90-100 6anyioB - mpU HOJHOM PEIIEHWH BCEX 3aay WUJIX MOJyYEeH OOUH OTBET HEBEDPHHIN M3-3a
BLIYUCJIUTEJIBHON OIUOKY, HO IIPM 9TOM MUMEETCS BepHas II0C/Ie[0BATEeNIbHOCTh BCEX LITAr0B PELIeHUS;

- 80-89 6annoB - mpu HMPaBUIBHOM U MOJTHOM pelneHuu He MeHee 80% 3amay, BO3MOXKHA OfHA
BHIYUC/IUTENIbHAS OLINOKa, He [TOBIIUSBIIAS Ha IIOCTIEN0BaTEIbHOCTD BCEX IIAT0B PELIeHNSs;

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

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

IIpakTHYEeCKHE U CAMOCTOSATEIbLHbIE Pa0OThI

[TpakTHyecKue 1 CaMOCTOATe/IbHble pabOTH IPUBeeHE B METOOUUECKUX YKa3aHUAX K IPaKTUYeCKUM
3aHATHUSIM U CAMOCTOSITEJIbHEIM PaboTaM o fucHuIUInHe «MaTeMaTuka».

5.2.2 OneHo4YHbIEe CPEICTBA IPH MPOMEXKYTOYHOH aTTeCTalluH

o mpoMexXyTOYHOH aTTeCTAaDHH NONYCKAalTCA o0yJalomuecsi, BHINOJIHHUBIIHE BCe
Tpe0OBaHUsI TEKYIIero KOHTPOJIA.

®opMoit TPOMEKYTOUHOI aTTeCTalluy ABSETCA 9K3aMeH. DK3aMeH IIPOBONUTCS B [IBa JTama.

[MucbMeHHas 4aCTh 9K3aMeHa COCTOUT U3 4-X 3ajad o Hauboliee 3HAUYUMBEIM TeMaM (OCeHHero
cemecTtpa) pabouedl mporpaMMbl. YCIOBUS 3afad TeHEPUPYIOTCS B 3JeKTPOHHOH cucteme Moodle,
oby4aromyecs: 0GOPMIISIOT PelleHns 3afayd THCEMEHHO.

YCTHEIY 3Tall, COCTOUT B 3alllUTe PellleHNuH, IPeCTaBIeHHEIX B MNCEMEHHOM 9aCTH, a TaKXkKe OTBeTe Ha
OIUH TEOPeTUYeCKUil BOIPOC.

Ha 3x3ameHe He [[OITyCKaeTCs UCIIOJIb30BaHNe BHYUCIUTEILHON TEXHUKY, a TakxkKe 000# yueOHON U
CIIPABOYHOU JIUTEPATYPHL.

JK3aMeH (OCEHHHUH CeMeCTp)

IIpuMepHbIe BOIPOCHI IJjIs1 MOATOTOBKH K 3K3aMeHY

1. TeiicTBUS Haf KOMITJIEKCHEIMU YUCIaMU B anrebpanieckoil ¢popme (CloxkeHUe, BHIUYUTaHUE, YMHOXKEHYE U
IefeHue).

. OmpepeneHus: TPUTOHOMETPHUYECKUX QYHKIMH YUCIIOBOTO apryMeHTa.

. OcHoBHEBIE HOPMYJIBEI TPUTOHOMETPUH.

. [TpeoOpa3oBaHye TPUTOHOMETPUYECKUX BEIPAKEHUH

. Onpepnenenue apupMeTHIECKOTO KOPHS N-0¥ cTeneHu. CBOMCTBa KOPHEH U CTETEHEH.

. [TpeoOpa3oBaHue UPpanrOHATbHEIX ¥ TI0KA3aTEIbHBIX BHIPaKEHUH.

. Onmpepenernue norapudma. CBoicTBa morapudmos.

. ITpeoobpa3oBanue morapuPMUIECKUX BHIPAKEHUH.

. Pelnenune HepaBeHCTB METOIOM UHTEPBAJIOB.

. Pelnenue mpocTedmiux TPUTOHOMETPUUYECKUX, UPPAlMOHAIBHEIX, T0KA3aTeIbHBIX U JIOTapUPMUIECKUX
YDaBHEHUH.

O © 00 JO Ul Wi

—_

IIpumepHBIE 3agaHUA:

3amanwue 1. [leficTBUS Ha KOMIIIEKCHBIMY YHCJIAMHU B anre0pandeckoi popme.

3amanue 2. [Ipeo6pa3oBaTh BEIPaXkeHue (TPUTOHOMETPUYECKOe, CTeTIeHHOe, TorapudMUIecKoe).

3amanue 3. PemuTh HepaBeHCTBO (ApoOHO-palMOHAIBHOE, UPPAIMOHATBHOE, IOKA3aTebHOe).

3amanue 4. PemuTh mpocTeiiniee ypaBHEHNEe (TPUTOHOMETPUYECKOE, PpaloHaIbHOe, TOKa3aTeIbHOe,
nmorapuMuUIecKoe).
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10.

11.

JK3aMeH (BeCeHHHH CeMeCTp)
IIpuMmepHbIe BOIIPOCHI [JIs1 IOATOTOBKH K 3K3aMeHY
[IpuMepHas TeMaTHKa BOIIPOCOB, BEIHOCHMEIX Ha 9K3aMeH:

. OneMeHTapHbe GYHKIUY, UX rpaduKy, OCHOBHbLIE CBOHCTBA.

. IlpaBuna nubdepeHNIVPOBaHNS, IPUMePhl KX UCIIOIb30BaAHUS.

. FeomeTpuyeckuit 1 GU3NYECKUN CMBICTT TPOHU3BOIHOM, TPUMEPEL.

. Onpenenerue ToYek 3KCTpeMyMa QyHKINY, KpUTHUECKUX TOUYEK IIEPBOTO POfia. YCIoBHE IPU KOTOPOM

KpUTHYeCKas TOYKa IIePBOr0 POJa SIBISETCS TOUKOM 9KCTpeMyMa.

. JocTaTOYHEIN IPU3HAK BO3PACTAHUS U YORIBAHUS GYHKLIUU. AJITOPUTM UCCIIENOBaHUS GYHKIUU Ha

HMHTEePBaJIbl MOHOTOHHOCTH U TOYKH 3KCTPEMyMa.

. OmpepneneHue ompeneneHHoro nHrerpana. ®opmyna HeioToHa-JIenOHMIa. 'eOMeTpUYECKUN CMBICTT

OIpeneneHHoro “HTerpaa.

. Onpepenenuie mpuamel. GopMyrna A HaX0KAEHUS IJIOMNAn GOKOBOY IIOBEPXHOCTH IPSIMOM MTPU3MEL

®opmyra [l HaX0XKAeHUsT 06beMa IPU3MEL.

. Onpepenenue nupamMunbl. opMyra A BHIYKUCIEHUS TIOJTHOM MOBEPXHOCTH TNHpaMupbl. dopMyra ams

BEIYHCJIEHUST 00beMa IIMPaMUOBL.

. OmpenesneHue MPSIMOTO KPYTOBOTO LUIKHHAPA. DIIeMEHTH [uanHapa. ®opMyiia miomany 60K0BOH u

IIOJTHOY TIOBEPXHOCTEN UMIMHAPA, GopMysia [y BEIYUCIeHns 00beMa UINHADA.
OmnpepeneHre MPSIMOT0 KPYroBOTO KOHYcCA. IJeMeHTH KoHyca. ®opMyia miomany 60KOBOK U OTHOM
TTOBEPXHOCTEH KOHyca, GopMyIia [jis BHYKUCIeHUs 00beMa KOHyca.

Onpepnenenue mapa, cheprl. Paznuyue atux gByx Ten. Dopmyrna Ajs BEUUCIEHUS MIOMIAAN TOBEPXHOCTH

cdeptl, o6peMa Imapa.

[TpuMepHBIE 3aJaHUS:

3apmanue 1. IIpoguddepeHINpPOBaTH GYHKUHUIO.

3apmanue 2. VccnenoBaTh GYHKLNIO C TIOMOIILIO IIPOU3BOLHOM.

3apmanue 3. BEIYKCIUTE ONpefeleHHEIN UHTerpajl. BEIYUCIUTE IIomans GUIrypH.
3apmanue 4. BEIYUCTUTH MIomans (065eM) reoMeTPUIECKOT0 Tela.

Kputepuu oneHUBaHUS:

90-100 6anmoB - IpK MPaBUJILHOM U TIOJTHOM OTBETE Ha BOIIPOC, YBEPEHHOM BlafieHUYN TEPMUHOJIOTUEH,

IIPaBUIIBHOM PelIeHuy U 0hOPMIIEHUY BCEX 3alaHul;

80-89 6anoB - Ipu IPABUILHOM ¥ IIOJIHOM OTBETE Ha BOIPOC, IPABUILHOM PEINeHUH U 0()OPMIeHUN

TPEexX 3afaHWi WM MPABUJIBHOM PEIleHuH U 0POPMIIEHUHU BCeX 3afaHuil (6e3 oTBeTa Ha TEOPETUYECKUH
BOIIPOC);

60-79 6aiyioB - MpY HEMIOJTHOM OTBETE Ha BOIIPOC, IPABUJILHOM PEUIEHUU ¥ 0POPMJIEHUN HE MEHee

OBYX 3aflaHUM;

0-59 6a/yoB - MpU HEMONHOM OTBETE Ha BOIPOC, MPABUILHOM DELIEeHUH U 0)OPMIIEHIN MeHee ABYX

3aJaHun.

[lIkana oreHUBaHUS:
KonuuectBo 6anmos 0-59 60-79 80-89 90-100
[lIkana oneHUBaHUS HEYOBJIETBOPUTEIIEHO VIOBJIETBOPUTEIILHO XOpOIIO  |OTIIMYHO

5.2.3 MeTogu4YeCKHe MaTepHaibl, OMpeae/IsiolIne MpPoueIyphl ONeHUBaHUsI 3HAHUHN, YMEHHH,

IIPAKTH4YE€CKOI'O OIIbITa JeATEe/IbHOCTH, XaPaKTePHU3YyIolllue 3Tallbl (l)OpMHpOBaHHS[ KOMHeTeHHHﬁ

HOpHJIOK OpPraHu3aly IIPOBEOEeHNsI TEKYIIEero KOHTPOJIA U HpOMe}KyTO‘{HOﬁ aTTeCTalluu IIPpeaCTaBJIEH

B [Tonm0XeHUU O MPOBEJEHUU TEKYUIETO0 KOHTPOJIS U IPOMEXYTOUHON aTTeCcTaluud 00ydalouuxcs,
OCBaMBaUINX 00pa30BaTEIbHEIE IPOTPAMMEI CPETHET0 mpodeccruoHanbHOro obpasoBanus B KysI'TY (Mo 06/-

10).



6. Uuble cBegeHusi U (MIM) MaTepHaIbl
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