15.01.38.01.0YII(y).03-2026-PII

MWHOBPHAYKH POCCHUH
(benepanbHOE TOCYIapCTBEHHOE 0I0MKETHOE 00pa30BaTe/IbHOE YUPEKIEeHUE
BBICIIIETO 00pa30BaHUs
«Ky36acckuii rocyrapCcTBeHHbIH TexHH4eCKui yHuBepcurer umeHu T. @. F'opbaueBa»
HHCTUTYT IpodecCHoHaNnbHOr0 00pa30BaHus

IMOOIIACAHO 311 KY3ITY
IMompa3meneHue: HHCTUTYT MIPOGECCUOHATTBHOTO
obpa3oBaHus
IOMXHOCTh: IUPEKTOP HHCTUTYTA
Hara: 23.06.2026 12:02:43

CpsHO0Ba TaThsiHa FOpreBHa

Pa6oyas nmporpaMMa JUCIHHIITHHEI

MareMaTHKa

ITpodeccus «15.01.38 OnepaTop-Hanaguuk MeTanao06padaTEBAONNX CTAHKOBY

[TpucBauBaemas KBanudukanus
"OmepaTop-HalagYuK MeTamtoo0pabaThBaOIIUX CTaHKOB"

®opmer 00y4eHus

O4Has
[JOKYMEHT NoanucaH 3MeKTPOHHOM NOANUCHI0 Kemeposo 2026 |r.
Axosnes Anekceit Hukonaesny
Pektop

®EOEPANBbHOE MTOCYOAPCTBEHHOE BIOAXETHOE OBEPA30OBATENIBHOE
YUYPEXOEHWE BbICWWEO OEPA30BAHNA "KY3EACCKIN
rOCYOAPCTBEHHbIN TEXHUYECKUW YHUBEPCUTET UMEHU T.0.
TOPBAYEBA"

008AC3F1D5F988C83BF589283F4A0208EB

MoanucaHo: 11.09.2026 09:13 (UTC+7)




Pabouyio mporpamMmy COCTaBHUII:

IIOOIIMCAHO 311 KY3ITY
IMogpa3nmenenue: Kadheapa TEOPUN U METONUKHI
mpodeccruoHanbHOT0 00pa30BaHUS
IMomKHOCTD: 3aBemyouni Kagenpou (K.H., CII0)
Iata: 19.12.2025 13:07:25

Kabauesckas Enena BaueciaBoBHa

PaGouast mporpaMma o0CyKeHa Ha 3aceflaHuu Ka(eapbl TEOPUH ¥ METONUKY TTPO(HECCHOHATBEHOTO
o0pa30BaHuUs

IIporoxon Ne 3 o1 25.11.2025

IIOIOIINUCAHO 311 KY3I'TY
[Tompa3spmenenue: Kadhenpa TEOPUN U METOOUKY
mpodeccruoHanbHOTO 00pa30BaHUS
IIoMXHOCTD: 3aBeyOMUN Kapenpou (K.H., CII0)
Iara: 19.12.2025 13:08:45

Kabauesckas Enena BauecniaBoBHaA

CornacoBaHO IIMKJIOBOM-METOONYECKON KOMUCCHEH 110 HalpaBJIeHUI0 OATOTOBKY (CIelaabHOCTH)
15.01.38 Oneparop-Hanaguuk MeTannoo6padaTEHBAOUINX CTAHKOB
ITporoxon Ne 6 ot 03.02.2026

MMOOITMCAHO 311 KY3ITY
[Topmpa3spenenue: Kadenpa TEOPUN U METOOUKY
mpodeccruoHanbHOT0 06pa30BaHUS
IoMmKHOCTD: TpenogaBaTeb ( BEICIIAsS KBaTuGUKAIMOHHAS
KaTeropus)
aTa: 24.04.2026 16:31:30

Crpykosa FOnus BukTopoBHa

CornacoBaHO 3aMecTuTeneM gupekropa no YP UII0

IMOOITUCAHO 311 KY3I'TY
[Toxpa3peneHne: HHCTUTYT IPOGECCHOHANBHOTO 00pa30BaHUS
[OJIKHOCTD: 3aMECTHUTEIb TUPEKTOPa 110 yueOHo# padoTe
Iata: 01.06.2026 11:02:03

[TonyaktoBa HaTtanbs CepreeBsa




CornacoBaHO 3aMecTuTeseM aupekropa no MP UITO

MMOOIIUCAHO 311 KY3I'TY
[Tompa3smeneHue: UHCTUTYT NPOGECCUOHATTBHOTO 00pa30BaHUs
[ OKHOCTh: 3aMECTHUTENh AUPEKTOPA IT0 METONUYIECKON paboTe
Tata: 22.06.2026 16:42:46

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
OCHOBHOU 06pa30BaTelbHON MpoTrpaMMel B cooTBeTcTBUU ¢ ®I'OC mo mpodeccun «15.01.38 OmepaTop-
HajlaguuK MeTanno00pabaTeiBaOINX CTAHKOBY.

YuebHas mucuunnnHa «MaTeMaTuka» obecrmeynBaeT GOPpMUPOBaHKUE OOIIMX KOMIETEHINH 0 BCEM BUOAM
nesatenbHocTH OT'OC mo mpodeccuu «15.01.38 OmepaTop-HadaguuK MeTanI000pabaThHBAIOIIAX CTAHKOBY.

1.2 IIenp U njIaHUpPyeMble pPe3yjJbTaThbl OCBOE€HHMsI THCHUIIJIMHBI, COOTHECEHHEIE C
IUTaHHPYeMBIMH pe3y/JIbTaTaMHd OCBOEHHsI 00pa30BaTe/ILHOH MPOrpaMMbI

OcBoeHMe IUCUUILIMHE HallpaB/ieHO Ha (OpMUPOBaHUE:

OK 1 BriOupaTh criocoOBI perienust 3agay mpodeccuoHanbHOM NesTeTbHOCTH IPUMEHUTENTBHO K PA3IMYHBIM
KOHTEKCTaM

JIuuHoCcmHble pe3y1ibmambi: TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOSTENIBHOCTY U CaMOOIIPeeNIeHUI;
Hanuure MOTHBALUY K 00yUeHUIO U INYHOCTHOMY Pa3BUTHUIO

MemanpedmemHble pe3y1bmamul: 0OCBOEHHEIE 00YYaOIINMUCST MEKIIPEOMETHEIE TIOHSITHS U YHIUBEPCAJIbHEIE
yueb-HEle [eNCTBUS (PEryISTUBHEIE, IO3HABATEIbHbIE, KOMMYHUKATHBHEIE)

CIIOCOOHOCTD WX MCIIOIh30BAHUS B TIO3HABATEILHON U COLMANBLHOM MPAKTUKE;

TOTOBHOCTb K CAMOCTOSITEJTbHOMY IIJIAHWPOBAHUIO U OCYLIECTBIIEHUIO YIeOHOU NesATETbHOCTH, OPTaHU3aluu
y4e0HOTr0 COTPYIHUYECTBA C TeJarorniecKuMy pabOTHUKAMU ¥ CBEPCTHUKAMY, K YYaCTHUIO B TOCTPOEHUN
WHIUBUYaIbHON 00pa30BaTeIbHON TPAEKTOPUU

ITpeOmemHble pe3ysbmambl: yMeHNe pellaTh ypaBHEHNUs, HEPaBEHCTBA U CUCTEMEI C IIOMOIIBLI0 PA3IMUHbIX
IIPUEMOB, pelllaTh YpaBHEHUS, HepaBeHCTBa U CUCTEMEI C ITapaMeTpOM;

yMeHue CTPOUTh rpaduky GYHKIMIA, BHIIOIHAT Ipeobpa3oBanus rpadhukoB QyHKINY;

yMeHIe HUCIOIb30BaTh CBOMCTBa U rpaduky GyHKINY AT pellleHnus ypaBHEHU, HEPABEHCTB U 3amay C
IapaMeTpaMy;

yMeHUe TIPOBOIUTH UCCIIefoBaHre QYHKINY; N300paxkaTh Ha KOOPAUHATHOMN IJIOCKOCTH MHOXKECTBA
pellleHUY ypaBHEeHUM, HePaBeHCTB U UX CUCTeM, HaXOOUTh aCUMITOTE I'paduka GyHKIUY;

yMeHUe BLIYUCISATH IPOU3BOAHEIE CYMMEI, IPOU3BENEHNST, YJACTHOTO ¥ KOMIO3UIMY HYHKUIUMN, HAXONUTh
ypaBHeHUe KacaTelbHOoM K rpaduky GyHKINY;

yMeHUe IIPOU3BOAUTE apudMeTryecKre JefCTBUS C KOMIIJIEKCHBIMU YHUCIIaMU, IPUBOOUTH IPUMEPEHL
HCII0Ib30BaHUS KOMIIJIEKCHEIX YUCETT;

yMeHUe HaXxOOUTb BePOSITHOCTU COOBITHY C UCIIONIb30BaHUEM IpaduieCKUX METOLOB, IPUMEHSTh OJIS
pelieHus 3afa4 GOPMYJIEL CII0KEHUS ¥ YMHOXKEHUS BEPOSITHOCTEH, POpPMyIy IIOJIHOM BEPOSATHOCTH, (GOPMYITY
BepHymmm, KoMOMHATOPHEIE (GAKTHL ¥ GOPMYJIEI, OIIEHUBATh BEPOSITHOCTH PEAJIBHEIX COOBITHH;

yMeHUe IPUMEHATh CBOXCTBA reOMeTpruYeCcKuxX GUryp, CaMOCTOSITEIEHO (POPMYIUPOBATh ONpenesleHus
u3y4aeMbIX GUTYp, BEIBUTATh TUIIOTE3H O CBOMCTBAX U MPU3HAKAX reOMeTPUYecKux Gpuryp, 060CHOBLIBATH
WJIN OTIPOBEpraTh UX;

yMeHUe IIPOBOJUTH KitaccuduKanuio GUryp o pasmuyHbEIM IpU3HaKaM, BHIIOIHATE He00X0OUMELe
IOTIOJTHUTEIIBHEIE TIOCTPOEHUS, HAXOOUTh OTHOLIEHNE 00bEMOB MOJOOHEIX GUTYD

OK 2 Hcrnonb30BaTh COBPeMeHHEIE CPENCTBa IT0UCKA, aHaNN3a U HHTepIpeTanuy HHGOpMaIyn U
rHGOPMalMOHHEIE TEXHOJIOTUY [AJI BHIIOJIHEHUS 3afad IPodeCcCUoHaIbHON NeATeIbHOCTI

JIuyHocmHble pe3ybmambl: TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITENIbHOCTH U CaMOOIIPeeNIeHUIO;
HaJM4re MOTUBALUY K 00YUEeHUIO U INYHOCTHOMY Pa3BUTHUIO

MemanpedmemHble pe3yabmambl: 0CBOEHHEIE 00y4aiOIIUMUCS MEXIpeAMeTHbIe TOHATUS U YHIBEPCAJIbHEIE
yue0-HEle IeMCTBUS (DeryIsTUBHEIE, I03HaBaTEIbHbIE, KOMMYHUKATHBHEIE)

CIIOCOOHOCTDH UX UCIIO0Ib30BAHUS B [T03HABATENILHON U COIUANIbHOM IPaKTUKE;

TOTOBHOCTb K CAMOCTOSITEJIbHOMY IIJIAHWPOBAHUIO U OCYIIECTBIIEHUIO YIeOHO! JesTeTbHOCTY, OPTaHU3alun
y4eOHOTr0 COTPYIHUYECTBA C TeJarorn4ecKuMy Pa0OTHUKAMU ¥ CBEPCTHUKAMY, K YYaCTHIO B TOCTPOEHUN
WHIUBUAYAbHON 00pa30BaTEIbHON TPAEKTOPUU

ITpedmemHpvle pe3ysbmamol: yMeHUe OIIePUPOBATH TOHATUSIMU:

onpefeNieHNe, aKCUOMa, TeOpeMa, CIe[ACTBHUE, CBOMCTBO, IPU3HAK, [0Ka3aTeIbCTBO, PABHOCUILHEIE
(bOopMyIUPOBKY;



MHOK€CTBO, IOAMHOXKECTBO, OIIEPAIUK Hall MHOXKECTBaMHU;

COYeTaHUe, IEPECTAHOBKA, YHUCJI0 COYETAHUY, YUCIIO IePeCTaHOBOK; OMHOM HBI0TOHA;

HaTypaabHOE YUCJIO, IIeJI0e YKCJI0, OCTATOK I10 MOMYJII0, PAllMOHaIbLHOE YKCII0, UPPAlMOHAIbHOE YUCIIO,
MHOK€eCTBa HaTypaJbHEIX, IIeJIbIX, PallMOHa/IbHEIX, IeACTBUTEILHEIX YHUCeT;

CTelleHb C LIeJIEIM [T0Ka3aTeleM, KOpeHb HaTypalbHOU CTelleHH, CTelleHb C PalliOHANIbHEIM [T0Ka3aTeleM,
CTeleHb C OelCTBUTENbHEIM (BEeIleCTBEHHEIM) [T0Ka3aTeseM, IorapudM Yucia, CHHYC, KOCUHYC U TaHTeHC
IIPOM3BOJIHOTO YHCIIa;

TOXKIECTBO, TOXKAECTBEHHOE Tpe00pa30BaHue, YpaBHEHNE, HEPABEHCTBO, CHCTEMa YPaBHEHUH U HEPABEHCTB,
PaBHOCHJIBHOCTh YPAaBHEHUH, HEPABEHCTB U CUCTEM, PAIlMOHANIbHEE, HPPAI[MOHAIBHEIE, TOKA3aTEIIbHEIE,
CTENEHHEIE, JIOTapUGMIUEeCKUe, TPUTOHOMETPHYECKHE YPaBHEHNUS, HEPABEHCTBA M CUCTEMEL;

rpadux byHKIUY, 06paTHas QYHKUKS, KOMIO3UNUS QYHKIWH, TUHeHHas GYHKIUS, KBafpaTUIHasa QYHKUIUS,
creneHHas QYHKINS C LeIEIM II0Ka3aTelleM, TPUrOHOMeTpudeckre GyHKINUY, o6paTHEE
TPUroHOMeTpuueckre QYHKINY, TI0Ka3aTelbHasd U Jorapudmudeckas GyHKINY;

YeTHOCTh QYHKINY, IEPUONUYHOCTE QYHKIINY, OTPAaHUYEHHOCTh GYHKINY, MOHOTOHHOCTh (QYHKIIUY,
9KCTpeMyM QyHKUUY, Haubobllee ¥ HaMMeHbIllee 3HaYeHNsT QYHKIUY Ha TIPOMEXKYTKE;
MIOCTIEIOBATEIFHOCTD, apu(MeTHIeCKas MPOrPecCusi, TeOMEeTPUYECKAs TPOTpeccus, 6ECKOHEYHO
yOBIBaIOI[ast FeOMETPUYECKAS TPOTPECCHUS;

HENPepPHIBHOCTL GYHKINY, aCUMIITOTH I'paduka GyHKINY, IIepBas ¥ BTOpas IPOU3BONHAaA QyHKINY,
TeOMEeTPUYECKUN ¥ PU3NUECKU CMBICI TPOU3BOIHOM, TepBo0Opa3Hasi, OIpeneeHHbIN HHTETPal;

TOYKa, IpsIMasi, IJIOCKOCTh, TPOCTPAHCTBO, OTPE30K, JIyY, IJIOCKUH YT0JI, IBYI'PaHHEI YIoJl, TpeXTPaHHbIN
yTOJ1, IepeceKaloIyecs, apasiielbHble U CKpeIluBalouecs NpsMble, TapasiebHOCTh U
NEePIeHNKYIIPHOCTh IPSIMEIX U IIJIOCKOCTEH, YTOJl MeXAY NMPSMBIMH, YTOII MeXAY NPAMOI U IIJIOCKOCTHIO,
yTOJI MeXAY MIIOCKOCTSIMUY;

MHOTOTPaHHUK, CEYeHHE MHOTOTPAHHUKA, TPABUIbHLIA MHOTOTPAHHUK, TPU3Ma, TupaMuma, Gurypa u
TIOBEPXHOCTH BpPALIeHUs, IUIMHAP, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH, CEYEHUS KOHyCa U
IUJIMHAPA, TapaIeJIbHbIe OCH UJIM OCHOBAHUIO, CEYEHUE I1apa, IJIOCKOCTh, Kacawmasics cheprl, TAINHAPA,
KOHYCa;

miomans GuUrypsl, 00beM GUTyphl, BeJIUYKHA YIJla, PACCTOSHYUE OT TOUKY [0 IJIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMH, PACCTOSHNIE MeX[Y IJIOCKOCTSIMH, Iolans chepsl, IIolafb I0BEPXHOCTH THPaMULIEL, IIPU3MH,
KOHyCa, IIWIUHAPA, 065eM KyOa, IPsIMOYTOJIbHOTO apasiesienuiena, TNPaMUIbl, IPU3MEI, LIIIHHIPA,
KOHyCa, IIapa;

OBUXKEHWeE, TapaJUIeNbHEM TePEeHOC, CAMMETPHS Ha MJIOCKOCTH ¥ B IIPOCTPAHCTBE, TIOBOPOT,
npeoOpa3oBaHue mogodus, momo0HbIe GUTYPEL;

IPSIMOYTOJIbHAS CHCTEMA KOOPOUHAT, BEKTOP, KOOPOMHATH TOUKH, KOOPAWHATH BEKTOPA, CyMMa BEKTOPOB,
IPOM3BelleHUEe BEKTOPa Ha YKCJI0, Pa3jIoKeHre BeKTopa 110 6a3ucy, cKajaspHoe IPOu3BeieHrne, BEKTOPHOE
IPOU3BeNeHUe, YTOJI MEeXY BEKTOPaMy;

cIy4aliHasl BeTMUMHA, pacupeneieHie BePOSTHOCTel, MaTeMaTHYeCKoe OXuaHue, DUCIIePCUs u
CTaH[apTHOe OTKJIIOHEHUE CITy4yaiHo BeJIMYUHb, GYHKIUY paclpefelleHns U IIIOTHOCTH PaBHOMEPHOTO,
II0Ka3aTeIbHOT0 ¥ HOPMAIbHOTO pacnpeneneHul;

yMeHWe HaXxOOUTh aCUMIITOTH I'padrka QyHKLIUY;

cpenHee apubMeTHYECKOe, MeuaHa, HauboJIblllee ¥ HauMeHbIIee 3HaUeHNsI, Pa3Max, AUCIEPCHS,
CTaH[APTHOE OTKJIOHEHUE [IJISl ONMCAHUS YHCJIOBEIX JAHHEIX;

yMeHUe HUCCIe0BaTh CTATUCTHUECKUE NaHHbIe, B TOM YKCJIE C IPUMEHEHNEeM rpadhuIecKrux METOLOB 1
3JIEKTPOHHEIX CPEJCTB;

yMeHUe HUCIOIb30BaTh CBOMCTBA U3Y4YEHHEIX paclpeie/leHul IS pelleHus 3aay;

yMeHNe MOJeNNpOBaTh peabHble CUTyalluy Ha S3BIKe MaTeMaTUKY;

yMeHUe COCTaBIATh BEIpaXKeHNUs, ypaBHEHNUS, HEPaBEHCTBA U UX CUCTEMEHI 110 YCIIOBUIO 3afiadH, HCCIIENOBATh
MIOCTPOEHHEIE MOMIEJIM C MCIIOIb30BAHKWEM allllapaTa aare0psl, MHTEPIPETHPOBATE IOIyYeHHbIH PE3YIbTaT;
yMeHWEe CTPOUTH MaTeMaTUIECKUE MOMEIH C IIOMOILBI0 T€OMETPUYECKUX IOHATUN U BEIMYUH, PEIIaTh
CBSI3aHHbIE C HUMM [IPAKTUYECKUE 33[]Ja¥H; COCTAB/ISATh BEPOSTHOCTHYIO MOMEJh U HHTEPIPETUPOBATh
HOJIyYEeHHEIHN pe3yyIbTaT;

yMeHUe pellaTh IPUKIafHEE 3aa4l CPEACTBAMY MaTeMaTHYECKOT0 aHalIru3a, B TOM YUCJIe COIMabHO-
SKOHOMHYECKOTro ¥ GU3NYeCKOro xapakrepa

OK 3 [InaHupoBaTh U peanu30BEBaTh COOCTBEHHOE TPOdECCHOHAIBHOE U TMYHOCTHOE Pa3BUTHE,
IPeNIPUHUMATENBCKYIO AesITeIbHOCTD B IIpodeccuoHanbHOM chepe, UCIIONb30BaTh 3HAHUS 110 GUHAHCOBOMI
TPAaMOTHOCTH B PA3[IMYHBIX KU3HEHHBIX CUTYAIUIX

JIuuHOCMHble pe3y/1bmambsl: TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH ¥ CAMOOIIPEEIEHIIO;
HaJIM4re MOTUBALUY K 00YUEHUIO U INYHOCTHOMY Pa3BUTHUIO



MemanpedmemHble pe3yabmambl: OCBOEHHEIE 00yYaIOIIUMUCS MEXKIPEAMETHbIE TOHSITHS U YHIBEPCAJIbHEIE
yue0-HEIe IeWCTBUS (PEryIATUBHEIE, TI03HABATEIbHEIE, KOMMYHUKATHUBHEIE)

CITOCOOHOCTH WX MCIIOIh30BAHUS B TIO3HABATEILHON U COLMANBbHOM MPAKTUKE;

OBJIafleHNe HaBhIKaMy y4eOHO-UCCIeN0BaTeIbCKOMN, IIPOEKTHON U COLMaNbHON IesTeNbHOCTH

ITpeOmemHble pe3ysbmambyl: yMeHNe UCIIONIb30BaTh TEOPETUKO-MHOXKEeCTBeHHBIN annapar A7 ONUCaHUs
pearnbHBIX IPOIECCOB U SIBIIEHUH U IPY PEIIEHUN 3a/iad, B TOM YUCJIe U3 OPYTUX YYeOHEIX IPeIMETOB;
yMeHUe IPUMEHATh KOMOUHATOPHEIE QAaKTH U PACCYKAEHUS OJIS PElleHNs 3anay;

yMeHWe HCIO0JIb30BaTh MPU3HAKHY [EeTUMOCTY, HAMMEHbINNH 00U NeTUTe b U HauMeHbIIee 00Iee KPaTHOE,
anroput™ EBKufa Ipu peleHuy 3afay; 3HAKOMCTBO C Pa3/IMYHLIMU [T03UIMOHHEIMU CUCTEMaMU
CUYUCTIEHUS;

yMeHUe IPUMEeHATh YPaBHEeHU ST, HEPABEHCTBa, UX CUCTEMEI [JIs PellleHNusl MaTeMaTAueCKUX 3aad U 3afay u3
pa3IMYHLIX 00/1acTell HayKyU U peajibHOM XKU3HYU; YMEeHUe UCII0JIb30BaTh rpaduky GYHKUUN [T U3YIeHUs
IIPOIIECCOB U 3aBUCUMOCTEN IIPY PellleHuy 3afad U3 OPYTUX y4eOHbIX IPeIMeTOB U U3 peabHOM XKU3HY;
yMeHIe BbIpaxkaTh GopMynaMy 3aBUCUMOCTH MeXK[Y BeIUUUHaMY;

yMeHIe HCIOIb30BaTh IPOU3BONHYIO AJI UCCIeN0oBaHUA GYHKUNH, 11 HaX0XOEHUS HaWIy4lIero PelleHus B
IIPUKJIAMHBIX, B TOM YHCJIE COUMAlIbHO-9KOHOMUYECKUX U HU3NYeCKUX 3afiayax, IJis OonpefesieHus CKOPOCTH
U YCKOPEHHUS; HaXO[UTh IJIOMIAfU ¥ 06 BEMEI QUTYD C ITOMOIIBI0 HHTETPAJIA; TPUBOTUTH IPIMEPH
MaTeMaTH4eCKOro MOIeIMPOBaHUs C IOMOIIbI0 fuddepeHInanbHEX ypaBHEHNY;

3HAKOMCTBO C ITOHATUSIMU: 3aKOH OOJIBIINX YHUCEJI, METONEI BEIOOPOYHAIX UCCIIeIOBaHUM;

yMeHVe IIPUBONUTE IPUMEDPH! IPOSIBIEHUS 3aKOHA OOIBIINX YUCEN B IPUPOSHEIX U 00IIeCTBEHHEIX SIBJIEHUSX;
yMeHUe HCIOIb30BaTh IPY PellleHuU 3amayd U3ydeHHble GaKThl U TeOPeMB! IIaHUMEeTPUY;

yMeHUe OLIEHUBATh Pa3MepHl 00bEKTOB B OKPYKAIOLIEM MUDE;

yMeHUe CTPOUTh CeUeHUEe MHOTOIPAHHMKA, ©300paxkaTh MHOTOTDAHHUKY, (GUTYDH ¥ NOBEPXHOCTY BPAIEHHUS,
UX CeYeHUSs, B TOM YHKCJIe C TOMOIILIO 3JIEKTPOHHEIX CPELCTB;

yMeHWe Paclo3HaBaTh PaBHEIE U MOJO0HBIE GDUTYPHI, B TOM YKCJIE B IPUPOLE, UCKYCCTBE, ADXUTEKTYPE;
yMeHUe UCII0NIb30BaTh TeOMeTpUYeCcKre OTHOLIEHNS, HAXOOUTh reOMeTPUYeCKIe BeJIMYUHE! (II1Ha, Yo,
nIomans, 00beM) IPU PelleHNy 3a8ay U3 OPYTuX Y4eOHEIX IPeOMETOB U U3 PeabHOM KU3HY;

yMeHNe MOJelIMpOBaTh peasbHble CUTyalluy Ha S3bIKe MaTeMaTUKU; COCTAaBJIAThH BHIPAXKeHUs, YPaBHEHU ],
HepaBeHCTBa ¥ UX CUCTEMHI 110 YCIIOBUIO 3afiaul, UCCIIe0BaTh IIOCTPOEHHEIE MOMIENIN C UCIIONIb30BaHUEM
ammapara anreOpH, UHTePIPEeTHPOBATh OIyYEeHHEIH Pe3yIbTaT; CTPOUTh MAaTEMATUIECKUE MOJEH C
IIOMOIITBI0 TEOMETPUYECKUX ITOHATUH U BEJINYNH, PellaTh CBSI3aHHLIE C HUMHU IIPDaKTUYECKUe 3af0adl; YMeHUe
COCTaBJISITh BEPOSITHOCTHYIO MOZIe/Ib U UHTEPIPETUPOBATh IIOJIyYEHHEIM pe3yibTarT;

yMeHUe pelnaTh IpPUKIafgHbe 3a0add CpefcTBaMU MaTeMaTH4eCKoro aHalu3a, B TOM 4HUCJle COLUAaIbHO-
3KOHOMMYECKOI0 ¥ GU3NYIECKOr0 XapaKkTepa;

yMeHUe BbIOUpAaTh IOAXOOAIINH METON 71l PEIleHUs 3afa4yy; IOHNMaHNe 3HAaYUMOCTY MaTeMaTHKH B
U3y4eHUN IPUPOIHEIX U 06IIeCTBEHHBIX IIPOIIECCOB U SIBJICHUN;

yMeHUe paclo3HaBaTh IPOSBJIeHNe 3aKOHOB MaTeMaTUKU B UCKYCCTBe, YMeHNe IIPUBONUTE IIPUMEPHL
MaTeMaTHYeCKUX OTKPHITUM POCCUMCKON ¥ MUPOBOM MaTeMaTH4eCKON HayKu

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

JIuuHOCMHble pe3y1bmambsl: HaNuYue MOTHUBAIMY K 00YYEHHUIO U THYHOCTHOMY Pa3BUTHIO;
IleJleHallpaB/ieHHOe Pa3BUTHe BHYTPEHHEeU [T03UINUY IMYHOCTY Ha OCHOBE LyXOBHO-HPaBCTBEHHBIX [EHHOCTEN
Haponos Poccutickoit epepanuu, UCTOPUUECKUX U HAlMOHAIBHO-KYIbTYPHEIX TPAAULXK, GOpPMUDPOBaHIE
CHCTeMbI 3HaUUMEIX IIeHHOCTHO-CMEICTIOBLIX YCTAHOBOK, aHTUKOPPYILKXOHHOIO MUPOBO33PEHUS,
IIPaBOCO3HAHUS, SKOJIOTUYECKOM KYIbTYPhl, CIOCOOHOCTU CTABUTH LIEJIU U CTPOUTH XKU3HEHHEIE IIJIaHbL
MemanpedmemHble pe3ya1bmambl: TOTOBHOCTb K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBIIEHUIO
y4eOHO¥ eATeTbHOCTH, OPraHU3aluy YIe6HOTO COTPYIHUYECTBA C IefarorndyecKuMy paboTHUKaMU U
CBEPCTHUKAaMH, K YYaCTHIO B IOCTPOEHUY WHIUBHUAYaIbHON 00pa30BaTeIbHON TPAEKTOPUY;

OBJIafleHVe HaBHIKAMHU Y4e0HO-UCCIEN0BATEIBCKOM, IIPOEKTHON ¥ COLMANIbHOMN eI TETbHOCTH

ITpeOmemHuble pe3ysbmamul: yMeHUe GOPMYITHPOBaTH 06PATHOE ¥ MPOTHUBOIIOIOKHOE YTBEPKIEHHUE,
IIPUBOIOUTL IPUMEPHl U KOHTPIIPIMEPEL, UCII0NIb30BaTh METON MaTeMaTUYeCKON UHAYKIINY;

yMeHUe [IPOBONUTH AOKa3aTeNlbHble PaCCyXKOeHUs IIPU pellleHuY 3afay, OLleHUBaTh JIOTUYECKYI0
[IPAaBUJIBHOCTb PACCyXKIEHUM;

yMeHUe HUCIO0JIb30BaTh rpaduky GyHKINY I U3y4eHUs IPOLeCCOB U 3aBUCUMOCTEN IIPU PellleHUN 3afay U3
OPyTruX y4eOHBIX IPEIMETOB U U3 PeaibHOM KU3HYU; BHIpaXkaTh HOpMyIaMy 3aBUCUMOCTH MEXKY
BeJINYUHAMY;

yMeHue rpapuiecKu UCCIENOBaTh COBMECTHBIE Ha0OMIONeHNs C IIOMOILBIO AMarpaMM PAcCeMBaHUS U
JIMHEWHOU pPerpeccuy;

yMeHUe UCII0NIb30BaTh IIPU PellleHUY 3afad U3ydeHHbIe GaKTH U TeOPeMEl IJIaHUMETPUY;



yMeHWe OLIeHUBATh Pa3Mephl 00bEKTOB B OKPYZKAIOUIEM MUDE;

yMeHWe CTPOUTH CeUeHNe MHOTOIDAaHHNKA, N300pakaTh MHOTOTPDAHHUKY, (PUTYPH! ¥ TOBEPXHOCTH BPAILIEHUS,
UX CeYeHUS, B TOM YKCJIe C IOMOIIBI0 3JIEKTPOHHEIX CPEACTB;

yMeHUe paclo3HaBaTh PaBHEIE U ON00HbBIe GUTYDPEL, B TOM YUCTIE B IPUPOLie, UCKYCCTBE, apXUTEKTYPE;
yMeHIe HCIO0JIb30BaTh reOMeTpHUYeCKYe OTHOIIEHNS, HAXOOUTh FreOMeTpHUecKre BeJIMUUHE (IJIMHa, IO,
wiouags, 00beM) IPHU PEIIeHUN 3afay U3 OPYTUX YIeOHBIX IPeIMEeTOB U U3 PeaslbHOH KU3HY;

yMeHKe MOJeNNpOBaTh peasbHble CUTyallly Ha I3BIKe MaTeMaTUKH, COCTaBNIATh BEIpaKeHNUs, ypaBHEHNUS,
HEpaBeHCTBA U UX CUCTEMEI 110 YCJIOBUIO 3afayy, MCCJIeN0BaTh IOCTPOEHHEIE MOLIENIX C UCIIOJIb30BaHUEM
ammapara anre6ps], HHTEPIIPETHPOBATE IIOIyYeHHbIA PE3YIbTaT;

yMeHUe CTPOUTH MaTeMaTH4YeCKue MOLEeNU C IOMOIIBI0 TeOMeTPUYECKUX TOHATUY U BeJINYUH, pellaTh
CBS3aHHBIe C HUMU [IpAKTU4YeCKUe 3a0auy;

yMeHUe COCTaBINIATh BEPOITHOCTHYIO MOLE/Ib U MHTEPIPETUPOBATh [I0JTyYEeHHEIN Pe3yIIbTaT;

yMeHUe pellaTh IPUKIafHEE 3aa4l CPEACTBAMY MaTeMaTHYeCKOr0 aHalru3a, B TOM YUCIle COIMabHO-
SKOHOMHYECKOT0 ¥ GU3NYECKOTr0 XapaKTepa;

yMeHue BHIOUPATh MOAXOMSAIINE METO AJISl PellleHNs 3afayuy; IIOHMaHe 3HaYUNMOCTH MaTEMATUKH B
U3y4YEHUN TPUPOIHEIX ¥ 0OIIECTBEHHEIX IIPOLIECCOB U SBIIEHUN;

yMeHUe paclio3HaBaTh IPOSIBIeHNEe 3aKOHOB MaTeMaTUKU B UCKYCCTBe, YMeHUe IIPUBOJUTE IIPUMEDPH
MaTeMaTH4YeCKUX OTKPEITUI POCCUUCKOU U MUPOBOY MaTeMaTAYeCKOM HayKu

OK 7 CopeiicTBOBaTh COXPaHEHUIO OKPYKAIOIIe! Cpelkl, pecypcocOepekeHuo, IPUMEHSITh 3HAHUSA 00
M3MeHEeHNN KJIMMaTa, IPUHIUIIE 0epekINBOT0 IPOU3BOACTBa, 3GGEKTUBHO NelCTBOBAThH B YPE3BHUAMHEIX
CUTYyaIHsIX

JIuuHoCcMHble pe3ybmamyl: HaNU4Yre MOTUBAIMYU K 00YYEHUIO ¥ TMYHOCTHOMY DPa3BUTHIO;
IieJleHalpaBlieHHOe pa3BUTHeE BHYTPEHHEH IO3UIKUK IUYHOCTH Ha OCHOBE AYXOBHO-HPABCTBEHHHIX I[EHHOCTEN
HaponoB Poccutickoit ®emepanuu, ICTOPUUECKUX U HAalMOHAIbHO-KYIbTYPHEIX TPafAULXK, GOpMUpPOBaHIE
CHCTeMEI 3HaUMMEIX IIeHHOCTHO-CMEICTIOBBIX YCTAHOBOK, aHTUKOPPYILXOHHOIO0 MUPOBO33PEHNUS,
IIPABOCO3HAHUS, SKOJIOTUYECKOHN KYJIbTYPhI, CIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH XKU3HEHHEIE TIJIaHbI
MemanpedmemHble pe3yabmambl: 0CBOEHHEIE 00y4aiOIIUMUCS MEXIpeAMeTHbIe TOHATUS U YHIUBEPCAJIbHEIE
yue0-HEle IeUCTBUS (PeryIsaTUBHEIE, I03HaBaTEIbHbIE, KOMMYHUKATHBHEIE)

CIIOCOOHOCTDH UX UCII0Ib30BAHUS B [T03HABATENIbHON U COIUANIbHOM IPaKTUKE;

OBJIa[ieHVe HABEIKAMHU Y4eOHO-UCCIIe0BATEIbCKOY, IPOEKTHON ¥ COL[MANIbHOM AesITEbHOCTH

ITpeOmemHble pe3ysbmambl: yMeHNEe UCIIONIb30BaTh TEOPETUKO-MHOXECTBEHHBIN annapar A OlUCaHUs
PeanbHBIX MTPOLECCOB U SIBJIEHUH U IIPU PEIIeHUH 3a/iad, B TOM YKCJIE U3 APYTUX YYeOHEIX ITPEeIMETOB;
yMeHUue IPUMEeHATh YpaBHEeHU S, HePABeHCTBa, UX CUCTEMEI [JIs1 PellleHNsl MaTeMaTAYeCKUX 3afad U 3afay u3
pa3IuYHLIX 00/1acTel HAYKU U PEATbHOM XKU3HY;

yMeHUe HCII0JIb30BaTh IPOU3BONHYIO IJIT UCCIEeN0BaHUSA GYHKUNH, IJI1 HaX0XKOEHUS HAaUIy4lUIero PeleHus B
IPUKJIAHEIX, B TOM YHUCJIe COIKANbHO-9KOHOMUUECKUX 3alaydax;

yMeHUe IrpaduuecKy UCCIeNoBaTh COBMECTHEIe HaOIoNeHNs C IIOMOIIbI0 f1arpaMM pacCenBaHUs U
JIMHENHOHN Perpeccuy;

3HAKOMCTBO C IOHSITHSIMU: 3aKOH OOJIBITNX YHUCET], METOME! BEIOOPOYHEIX HCCIIENOBAHNN; YMEHNE IIPUBONUTE
IPUMEPEI ITPOSIBJIEHNUS 3aKOHA GOJBIINX YKUCENT B IPUPORHLIX U 0OIIECTBEHHBIX SBIICHUSX;

yMeHUe UCII0NIb30BaTh IIPU PellleHuY 3afay U3ydeHHble (paKTH U TeOPEMEL IJIaHUMETPUY; YMeHUe OlleHNBaTh
pa3MepH 06BEKTOB B OKPYKAIOIIEM MUDE;

yMeHNe paclo3HaBaTh PaBHEIE U OJ00HbBIe GUTYPEL, B TOM YKCJIE B IPUPOLie, UCKYCCTBE, APXUTEKTYPE;
yMeHUe HCIO0JIb30BaTh re0OMeTpUYeCKre OTHOIIEHNS, HAaXOOUTh reOMeTpUUecKue BeJIMUUHE (IJIMHa, IO,
nIomanb, 00beM) P pellleHNy 3afad U3 OPYruX y4eOHEIX IPeIMeTOB U U3 PealbHO KU3HY;

yMeHNe MOJeNNpOBaTh peabHble CUTyalluy Ha SI3BIKe MaTeMaTUKH; COCTAaB/IAThH BHPAXKeHUs, YPaBHEHU ],
HepaBeHCTBa ¥ UX CUCTEMHI 110 YCIIOBUIO 3afaul, UCCIIe0BaTh IIOCTPOEHHEIE MOLIENN C UCIIONIb30BaHUEM
ammapara anre6ps], HHTEPIPETHPOBATE IIOIYYEHHbIH PE3YIbTAT; CTPOUTh MAaTEMaTUIECKIEe MOMEITH C
IIOMOIIEI0 TeOMETPUUECKUX [IOHSATUY U BeJINYUH, PellaTh CBSI3aHHEIE C HUMU IPaKTUYeCKUe 3aadl;
COCTaBJISITh BEPOSITHOCTHYIO MOZe/Ib U UHTEPIPETUPOBATE IOJyYeHHEIN pPe3yIbTaT; pelliaTh IPUKIafHbe
3a7la4y¥ CPefCcTBaMU MaTEMATUYECKOTO aHa/IN3a, B TOM YKCJIE COIMaIbHO-9KOHOMUYECKOTO U (U3UUECKOTr0
XapakTepa;

yMeHNe BHIOUpaTh IOAXONANINH MeTOT 1Sl pellleHUs 3afayy; IoHNMaHe 3HAaYUMOCTY MaTeMaTUKH B
M3y4eHUN [IPUPONHEIX IIPOLIECCOB U SIBNIEHUN; YMeHNe IPUBOAUTDH IIPUMEPH MaTeMaTU4eCKUX OTKPBITUHN
POCCHUUCKON ¥ MUDPOBOU MaTeMaTU4YECKOU HAyKU

B pe3ynbTaTe 0CBOCHHS MHUCHHIUIMHBI 00YYAIOMIHHUCS B 00IEeM [0 TUCIHHUIUIHHE T0/IKeH
JINYHOCTHBEIE PE3YIIbTATH:



- TOTOBHOCTB K CaMOPAa3BUTHUIO, CAMOCTOSATEILHOCTY ¥ CAMOOIIPENIeJIEHUIO;

- HaJIM4¥e MOTHUBAIMY K 00YYEHUIO U IMYHOCTHOMY Pa3BUTHIO

- HAJTUYue MOTUBAIMY K 00YUYEHUIO ¥ TUYHOCTHOMY Pa3BUTHIO;

- IleJleHANPaBlieHHOE Pa3BUTHE BHYTPEHHEN MO3UIMK TUYHOCTH HA OCHOBE JYXOBHO-HPABCTBEHHBIX
IeHHOCTEN HapomoB Poccuiickou depepaluy, UCTOPUYECKUX U HAUMOHAJbHO-KYJIbTYPHBEIX TPafuLINH,
dbopMUpOBaHNE CHUCTEMB 3HAYUMBIX II€eHHOCTHO-CMBICJIOBHIX YCTAHOBOK, aHTUKOPPYMIILHAOHHOTO
MHPOBO33pEHHUS, TPABOCO3HAHUS, IKOJOTHYECKOH KYNbTYPH, CIIOCOOHOCTH CTAaBUTH I[€TM U CTPOUTH
XKU3HEHHBIE TIJTaHbI

MeTanpeaMeTHEE PE3YNIbTATHL:

- OCBOEHHHKIE 00yYaOUMMUCS MeXIpPeAMETHEE MOHATHS U YHUBEpPCAJIbHbIE yueb-HEle OeHCTBUS
(perynsaTuBHbLIE, I0O3HABATENIbHBIE, KOMMYHHUKATUBHBIE)

- CrI0COOHOCTH MX MCIIOIh30BAHUS B TI03HABATEILHON U COLMANIbHOM MPaKTHKE;

- TOTOBHOCTh K CaAMOCTOSTEJbHOMY IJIAaHUPOBAHUIO U OCYIIECTBIIEHUIO YueOHOU [eSTeIbHOCTH,
OpraHM3anuu y4eOHOTO COTPYAHUYECTBa C MeJarorudeCKUMU paOOTHUKAMHU U CBEPCTHUKAMHU, K YUaCTHIO B
MTOCTPOEHUY MHOUBUAYaNTbHON 00pa30BaTeNbHON TPAaeKTOPUHU

- OBJIafIeHNE HaBHIKaMH y4eOHO-UCCIIeN0BaTENIbCKOM, TPOEKTHOMN U COLMATBHON AeSITeIbHOCTH

- TOTOBHOCTb K CaAMOCTOSITEJIBHOMY IJIAHWPOBAHUIO U OCYI[ECTBIIEHUI0 y4eOHOU [esTEbHOCTH,
opraHu3anuy y4e0HOro COTPYAHUYECTBa C NeNarorudeCKUMU pabOTHUKAMU U CBEPCTHUKAMHU, K y4aCTHIO B
IIOCTPOEHUY UHOUBUYaIbHON 00pa30BaTe/IbHON TPAeKTOPUY;

[TpenMeTHBEIE PE3YNTbTATHL:

- YyMeHUe pellaTh YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI C TIOMOIILI0 PA3JIUYHBIX TPUEMOB, PeIIaTh
ypaBHEHHS, HEPAaBEHCTBa ¥ CUCTEMEI C ITapaMeTPOM;

- yMeHHe CTPOUTb rpaduky QYHKIWH, BHIIONHITH TPeo0pa3oBaHus TpaduKOB QYHKIIHIA;

- yMeHUe UCIO0JIb30BaTh CBOUCTBA U rpaduky QyHKUWM s pellleHusl ypaBHeHUM, HepaBeHCTB U 3afay
C IIapaMeTpaMy;

- YMeHHUE NPOBOAUTH KCClIefoBaHue GyHKINY; n306paxkaTh Ha KOOPOUHATHOM IJIIOCKOCTH MHOXKECTBA
peleHuy ypaBHeHUH, HEPABEHCTB U UX CUCTEM, HAXOMUTh aCUMIITOTH Ir'paduka QyHKINUY;

- YMeHUEe BBIYUCIISITH IPOU3BOJHBIE CYMMbI, TPOU3BEOEHHUS, YaCTHOTO ¥ KOMIIO3UILUYU (QYHKIUH,
HaXOOWUTh YPaBHEHWE KacaTeIbHOU K rpaduky QyHKIUY;

- YMEeHUe TIPOU3BOJUTh apubMeTHIeCKHEe NeNUCTBUS C KOMIIJIEKCHRIMYU YKCIIaM¥, IPHBOAUTH TPUMEPHI
HCII0/Ib30BaHUS KOMIIEKCHBIX YHUCE;

- YMeHNe HaXOOUTh BEPOSTHOCTH COOBITHH C MCIIONIb30BaHMEM IpaduuecKuX METOMOB, TPUMEHSITD IS
pelleHUs 3aay4 (GOPMYJIEL CJIOKEHUS U YMHOXKEHUS BePOSITHOCTEH, POPMYITy IIOITHOY BEPOSITHOCTH, (GOPMYITy
Beprymmu, KoMOuHATOPHEIE GAKTEL ¥ POPMYJIEL, OIIEHUBATh BEPOSITHOCTH PEAJIEHEIX COOBITHH;

- YyMeHHe NPUMEHSITh CBOWCTBA T€OMETPUUYECKHX (UTYp, CAMOCTOSITENbHO (GOPMYyIHUpPOBATH
oTpefeieHuss U3y4aeMbx GUTYD, BHIBUTATh TUIIOTE3l O CBOMCTBAX U IPU3HAKaX TEOMETPUUYECKUX PUTYD,
000CHOBLIBATH MJTU OITPOBEPTATh UX;

- YMeHMe TPOBOJUTE KiIacCUPHUKAIMI0 GUTYP IO PA3TUYHBEIM IIPU3HAKAM, BHIIOIHITH HEOOXOOUMEIE
HOTIOTHUTEIIbHEIE TIOCTPOEHMSI, HAXOAUTh OTHOIIEHNE 00hEMOB MMOJOOHBIX QUTYD

- YMeHI€e OIlepUPOBATh IOHITUSMHU:

- OllpefiejieHUe, aKCUOMa, TeopeMa, CIefCTBYUe, CBOUCTBO, IPM3HAK, NOKA3aTeIbCTBO, PABHOCUJILHELE
$bOpMyNIUPOBKY;

- MHOK€ECTBO, TIOMMHOKECTBO, Ollepalliy HaJi MHOXKEeCTBaMU;

- COYeTaHuUe, MepPeCcTaHOBKA, YUCTI0 COUETAaHUM, YUCIIO0 TIEPECTaHOBOK; OMHOM HbIOTOHA;

- HaTypaJibHOE YMCJI0, IIeJI0e YKUCJI0, OCTATOK 110 MOAYJI0, paluoHalbHOe YUCII0, MppaloHabHOe
YHCJI0, MHOXKECTBa HaTyPaJbHEIX, IIeJIbX, PallMiOHAbHEIX, NeHCTBUTEIbHBIX YUCETT;

- CTelleHb C I[eJILIM I0Ka3aTejieM, KOpeHb HATypaJlibHOW CTEeINeHU, CTelleHb C pPaldoHaJIbHEIM
TI0OKa3aTeJieM, CTelleHb C JelCTBUTEILHEIM (BEIleCTBEHHBIM) [TI0Ka3aTelieM, JIorapudM 4yucia, CUHYC, KOCUHYC
¥ TAaHTEHC IPOU3BOJILHOTO YUCTIA;

- TOX[ECTBO, TOX[IECTBEeHHOe IpeoOpa3oBaHUe, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPAaBHEHUHN U
HEepaBeHCTB, PaBHOCUJIbHOCTh ypaBHEHWM, HEpPaBEHCTB M CHUCTEM, pallMoHajbHLE, UppalUOHaJIbHEIE,
TTOKa3aTebHEIe, CTeTIeHHBIE, TorapuMUIecKue, TPUTOHOMETPUYECKYE YPaBHEHUS, HEPABEHCTBA U CUCTEMEL;

- rpaduk GyHKUKMM, obpaTHas GYHKUHUS, KOMIO3UIU QyHKIUN, NuHEeWHasd QYHKIUs, KBafpaTUYHasl
GyHKIUSA, cTemeHHass QYHKUMS C I[eJIBIM IOKa3laTelleM, TPUTOHOMETpUuYeckKue GYHKIUMU, oOpaTHHIE
TPUTOHOMeTpUUYeckKre (QYHKINM, TOKa3aTeNlbHas U jiorapudmMudeckas QyHKIUY;

- YeTHOCTh QYHKIINY, IEPUOTUYHOCTL QYHKUINUY, OTPAHUYEHHOCTh QYHKINY, MOHOTOHHOCTh QyHKINH,
3KCTPEMYM (QYHKIMY, HAauOObIIee ¥ HAUMEHbIee 3HaYeHUT QYHKIUY Ha IIPOMEXKYTKE;

- TIOCJIEJOBATENILHOCTD, apu(pMeTHYecKass IPOrPecCusi, TeOMeTPUYecKasi Mporpeccus, 6€CKOHEeYHO



yOBIBaIOI[ast reOMETPUIECKAS TPOTPECCHUS;

- HeIIPepHLIBHOCTh (PYHKIIUY, aCUMITOTH I'paduka GyHKINY, IepBas ¥ BTOpas IPou3BogHasd QyHKIUU,
TeOMETPUYECKUN ¥ PU3NUECKUH CMBICIT TPOU3BOIHOM, TepBo0OPa3Hasi, OIpeneeHHbIN HHTETPal;

- TOYKa, IpsAMas, IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Jy4, IJIOCKUM Yroj, OBYTPaHHHIN yTOJI,
TPeXTpaHHHY yroJj, IepeceKalmuuecs, napaiefibHble U CKpelluBalouuecs IpsiMble, TapaielbHOCTh U
[IePNeHNUKYIIPHOCTD NIPSIMEIX U IIJIOCKOCTeH, yTol MeXAy IPSMBIMU, YTONl MeXAY NPSIMOU U IIJIOCKOCTBIO,
yTOJI MEXAY NJIOCKOCTSIMUY;

- MHOTOTPaHHUK, CEYeHNE MHOTOIDAaHHUKA, IIPABUJIbHEIM MHOTOTPAHHUK, TPU3Ma, THpaMua, Gurypa u
MIOBEPXHOCTH BpaIlleHHUs, MUIWHAD, KOHYC, map, cepa, pa3BepTKa MOBEPXHOCTH, CEUYEHUS KOHycCaA U
IIUINHADA, apaie/lbHbIe OCU UM OCHOBAHUIO, CedeHUe Iapa, IIJIOCKOCTh, Kacalomasics cheprl, HUINHADA,
KOHYCa;

- mnomansk GUrypsl, 06veM GUTyphl, BeIUYUHA yTrila, PACCTOSHIE OT TOUKY 10 IJIOCKOCTH, PACCTOSTHUE
MeX[y IPAMEIMY, PACCTOSHUE MeXAY IJIOCKOCTAMHU, IJIomans cheprl, IIollanb I0BePXHOCTA NUPAMULHL,
IpU3MH, KOHyCa, UUIUHApPa, 06beM Kyba, IPSMOYTOIBHOTO Iapajielenunefa, TUPAMULL, ITPU3MH,
IUIIKHADA, KOHYCAa, I1apa;

- OBUXKEHWE, MapajefbHBN MePeH0C, CUMMETPHS Ha IJIOCKOCTH W B IPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue MOK00us, TOKOOHEIE PUTYDHL;

- IPSIMOYTOJibHAS CHCTEMa KOOPAWHAT, BEKTOP, KOOPAUHATHE TOYKM, KOOPOUHATH BEKTOPa, CyMMa
BEKTOPOB, IIPOM3BE[IeHNE BEKTOpPA HA YHCJIO, Pa3jioKeHue BEKTopa 1o 6a3ucy, cKaisgpHoe IPOU3BEeNeHuE,
BEKTOPHOE IIPOM3BeNeHUe, YT0JI MEXY BEKTOPaMU;

- cny4yaliHasd BeJIWYMHA, paclpenelieHue BePOSATHOCTeH, MaTeMaTU4eCKoe OXUJaHUe, NUCIePCUs U
CTaH[apTHOE OTKJIOHEHWEe CIIy4alHON BeNWYWHH, QYHKIUU pacupefeseHUs U MJIOTHOCTHA PABHOMEPHOTO,
[I0Ka3aTeIbHOT0 ¥ HOPMAJIbHOTO paclpefeeHny;

- yMeHHe HaXOOUTb aCUMIITOTH rpaduka GyHKIMY;

- cpepHee apudMeTHYECKOe, MeraHa, HauOoIblllee U HaUMEHbIIEe 3HAYEHUS, Pa3Max, AUCIEPCHs,
CTaHAAPTHOE OTKJIOHEHUE [IJISl ONMCAHUS YHCJIOBEIX JAHHEIX;

- yMeHHe UCCIIeJ0BaTh CTaTUCTUYECKNE JaHHEIE, B TOM YHUCJIE C IPUMeHeHreM rpaduiecKux MeTOLOB U
3JIEKTPOHHEIX CPEJCTB;

- yMeHUe UCII0/Ib30BaTh CBOMCTBA U3YUEeHHHIX pacupenefieHul Iy pellleHus 3anay;

- yMeHHe MOLeNINPOBaTh peasbHbEe CUTYalluy Ha I3bIKe MaTEMaTHKY;

- YMEHUE COCTaBJIATh BHIPAXKEHUs, yPaBHEHHUs, HePaBeHCTBA U UX CHCTEMEHI II0 YCIIOBHUIO 3aaydy,
HCCIIENOBATh TOCTPOEHHEIE MOMIEIH C MCIIOJIb30BaHMEM alapaTa aare6pel, MHTEPIPETHPOBATE MOTyYEeHHbIN
pes3ynbTarT;

- YMEHHUE CTPOUTH MaTEMATHYECKHUe MOJENH C TOMOIbI0 FTEOMETPHYECKUX TIOHATAN U BEJINYUH, PEIIaTh
CBSI3aHHBIE C HUMHU IpPaAKTU4YeCKHe 3aJadyd; COCTABIATb BEPOSTHOCTHYIO MOJeIb U MHTEPIPETUPOBATH
MIOJTyYEHHEIN Pe3yIIbTaT;

- yMeHHWe pellaTh NPUKIafHBE 3aJadd CPeNCcTBAMU MaTeMaTUYeCKOTro aHalu3a, B TOM YHCIe
COLIMaIbHO-9KOHOMUYECKOT0 1 (pU3MIeCcKoro xapakrepa

- YMeHUe UCIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHEIN annapar [ ONKUCaHUsS PealbHBIX IIPOLECCOB U
SIBJIEHUY U TIPU PEIleHUN 3a[jay, B TOM YHCJIe U3 APYTUX YUeOHBIX IPEOMETOB;

- yMeHHUe IPUMEHSTh KOMOMHATOPHEIE (DAKTH U PACCYKACHUS /IS PEIEHUS 3a7ay;

- YMEHUE UCIOIb30BaTh IPU3HAKY [EeJIMMOCTH, HAUMEHBIINY OOIIUY [e/TUTENh U HauMeHbIIee 001ee
KpaTHOe, anroputM EBKinOa Npu pelleHUH 3aia¥; 3HAKOMCTBO C PA3/IMYHLIMU IO3UIUOHHLIMY CHCTEMaMU
CUUCIIEHUS;

- yMeHUe NIPUMEHATh YpaBHeHUs, HepaBeHCTBa, UX CUCTEMBI [l PellleHusI MaTeMaTU4eCKuX 3anay u
3amay U3 Pa3NHUYHBIX 00/1acTedl HAYKY ¥ PeaybHOM KU3HYU; YMEHUE HCI0Ib30BaTh rpadukyu GYHKIUHA [Is
U3y4YeHUs IPOLECCOB U 3aBUCUMOCTEN IIPY PelIeHNN 3afayd U3 IPYTUX YIeOHEIX MPEIMETOB U U3 PeabHOU
KU3HY;

- yMeHHe BEIPaXkaTh GOpPMyIaMu 3aBUCUMOCTH MEXMY BeIMYNHAMY;

- YMEHUe HCIO0JIb30BaTh IPOU3BOHYIO AJIS MCCIEHNOBAHUSA QYHKIUH, OIS HaXOXKAEHUS HAUJTydIIero
pelleHus B IPUKJIANHLIX, B TOM YHUCJIe COLMATIbHO-9KOHOMUYECKUX U GU3NYECKUX 3afiadax, O/ ONpeneaeHus
CKOPOCTHY ¥ YCKOPEHHUS; HaXOOUTh IJIoMmany u 00beMbl GUTYP C IIOMOIIbI0 UHTerpaia; IPUBOIUTEH IPUMEPH!
MaTeMaTH4eCKoro MOIeIMPOBaHus C IIOMOIIbI0 JuddepeHInaTbHbIX YpaBHEeHUH;

- 3HAKOMCTBO C MIOHATUSIMU: 3aKOH OOJIBIINX YUCEJI, METOOE BEIOOPOYHBIX UCCIIENO0BAHUMY;

- YMeHVe [IPUBOAUTD NIPUMEDPH! [IPOSBIEHUS 3aKOHA OOJBININX YKUCEJl B IPUPOSHEIX U 0OIIEeCTBEHHBIX
SIBIICHUSX;

- YMEHHE UCI0Ib30BaTh IPK PEIIEHUH 3a/iad U3YYEHHEIE (PAaKTHl ¥ TEOPEMEI IJIAHUMETPUH;

- YMEHHE OLEHUBATh Pa3MeEPH 0OBHEKTOB B OKPYKAIOIEM MUDPE;



- YMeHHE CTPOUTb CeYeHNEe MHOTOTPAHHMKA, n300paxKaTh MHOTOTPAHHUKY, GUTYPHL U IIOBEPXHOCTH
BpallleHUs, UX CeYeHUs, B TOM YUCJIe C IOMOIIbI0 3JIEKTPOHHEIX CPELCTB;

- YMeHHe pacno3HaBaTh paBHHE U NOKOOHEIE GUTYDPH, B TOM YHCJIe B MPUPOLE, UCKYCCTBE,
apXUTEKType; YMeHUe UCIOJIb30BaTh I'eOMeTPUUEeCKNe OTHOIIEHUS, HAaXOOUTh TeOMeTpUYeCKUe BeJIUYUHEL
(mnuHa, yroi, mwiomans, 00beM) IIpU pellleHNN 3afad U3 APYTuX y4eOHEIX IPeMeTOB U U3 PeanbHOM XU3HY;

- YMeHUe MOJelNpOBaTh peayibHEe CUTyallUW Ha S3BIKE MaTeMaTHKH; COCTaBIATh BHIpaXKeHHUS,
ypaBHeHHUs, HepaBeHCTBa M MX CHUCTEMBHl 10 YCJIOBHIO 3afayu¥, MCCIEN0BaTh IOCTPOEHHEIE MOMETH C
HCIIONTb30BAHUEM aflapaTa anreOprl, UHTEPIPETUPOBATh IMOyUYeHHEBIH Pe3y/IbTaT; CTPOUTh MaTEeMAaTHYECKUE
MOZENN C IOMOIIbI0 FeOMEeTPUYECKUX MOHATUN U BEJINUUH, pelllaTh CBSI3aHHBIE C HUMU NPAKTUYECKUe
3ajayy; yMeHHe COCTaB/IsATh BEPOSITHOCTHYIO MOZe/Ib ¥ HHTEPIIPEeTUPOBATh IONyYeHHEIM pe3ynbTaT;

- YMeHHe pellaTh NPUKIafHBE 3afadd CPeACTBaMU MaTeMaTH4YeCKOro aHalu3a, B TOM YHUCIe
COLMAaTbHO-9KOHOMUYECKOT0 ¥ (pU3MIECKOT0 XapaKTepa;

- yMeHUe BbIOUpaTh NOAXONSIINI METON IS PellleHUs 3aladl; MOHUMaHUe 3HaYUMOCTY MaTeMaTUKHY B
W3y4EeHUHU NIPUPOIHLIX ¥ 00IIECTBEHHEIX IPOLIECCOB U SBIIEHUH;

- yMeHNe paclo3HaBaTh [IPOSBIeHNe 3aKOHOB MaTeMaTUKX B UCKYCCTBE, yMeHNe IIPUBONUTE IIPUMEDEI
MaTeMaTH4YeCKUX OTKPHITUN POCCUICKON U MUPOBOM MaTeMaTAYeCKOM HayKu

- yMeHue GOPMYIHUPOBaTh 00PATHOE W MPOTHUBOMOJIOKHOE YTBEPXKOEHNUE, IPUBOAUTH IPUMEDPH U
KOHTPIIPUMEPE!, UCII0Ib30BaTh METO MaTeMaTU4YeCKON HHIYKIIUY;

- YMeHUe IPOBOOUTHL fOKa3aTelbHEIE PACCYXKAEHHUS IPU PelleHUM 3amad, OLleHUBAThH JIOTHUECKYI0
IIPaBUJILHOCTb PACCYKIEeHUY;

- YMeHUe UCI0/Ib30BaTh rpadukyu GYHKIMH [ U3YYeHUS [IPOLeCCOB U 3aBUCUMOCTEH IIPU PellleHUU
3afay¥ U3 OPyrux y4eOHEIX IPEIMETOB U U3 PeasbHOM KW3HU; BHIPAXKaTh GOPMYyJiaMy 3aBUCUMOCTH MEXIY
BeNMYNHAMY;

- ymeHue rpaduIecKu UCCIEO0BaTh COBMECTHHIE HAOMIONEHNUS C TOMOIIBIO AUarpaMM PACCEUBAHUS U
JIMHEWHOU pPerpeccuy;

- yMEHUE OLEHUBATh Pa3MePH 0OBEKTOB B OKPYKAIOIEM MUDE;

- YyMeHUe MOJEeNUpOoBaTh peajbHble CUTyallud Ha S3bIKe MAaTeMATUKHU, COCTaBNATH BHIPAXkKEHUS,
ypaBHeHUs, HepaBeHCTBa U UX CHUCTEMBHl [10 YCJIOBHIO 3afaydy, MCCIENOoBaTh IIOCTPOEHHEIE MOMENHU C
HCIIONIb30BaHUEM allllapaTa anreOphl, HHTePIPETHPOBATh TONTyYeHHEN pe3ybTaT;

- yMeHUe CTPOUTh MaTeMaTH4YeCcKyue MOJEeNH C TIOMOIIbI0 TeOMEeTPUYECKUX IIOHSATHYN U BeIMYUH, pelaTh
CBsI3aHHBIE C HUMHU IIPAaKTHYECKNe 3afavy;

- YMeHMe COCTaBIISITh BEPOSITHOCTHYIO MOZIe/Ib ¥ HHTEPIIPETAPOBATh IOIyY€eHHEIM pe3yibTaT;

- yMeHUe paclo3HaBaTh IPOSBJIEHNE 3aKOHOB MaTeMaTUKHU B UCKYCCTBe, YMEHNE IPUBOTUTD IPUMEPEL
MaTeMaTH4eCKUX OTKPEITUI POCCUICKON U MUPOBOU MaTeMaTAYeCKOM HayKu

- yMeHUe IPUMEHATh yPaBHEHUS, HePaBEHCTBA, UX CUCTEMEI [IJI1 PellleHUsI MaTeMaTU4eCKux 3afay u
3alayd U3 Pa3NIUYHBIX 061acTell HayKU U peaslbHON KU3HU;

- YMeHUe HCIOIb30BaTh IPOU3BOIHYIO AJIT UCCIIefoBaHUus GYHKIUYN, O HaXOXOEeHUS Hauydllero
pellleHys B IPUKJIAAHAIX, B TOM YKCJIe COIMAaNbHO-9KOHOMUYECKUX 3afaydax;

- 3HAKOMCTBO C IIOHSITUSMH: 3aKOH OOJBIINX YUCEJ, METONOH BHIOODOYHEIX MCCIIEJOBAHUY; YMEHUE
TIPUBOAUTE IIPUMEDPH IPOSIBIIEHUST 3aKOHA OOJIBLINX YUCET B MIPUPOTHEIX U 00IIECTBEHHBIX SIBJIEHUSX;

- YMeHUe UCIO0JIb30BaTh IIPU PelIeHUU 3afay U3ydeHHble GaKTH U TeOpeMBbl IJIaHUMETPHUH; YMeHue
OLIEHUBATh Pa3MepHl 00BbEKTOB B OKPYKAIOIIEM MUDE;

- yMeHUe MOJEeNUpOBaTh peajbHble CUTyallud Ha S3bIKe MaTeMaTHKHU; COCTaBNATH BHIPAXkKEHUS,
ypaBHeHUs, HepaBeHCTBa U UX CHUCTEMBHl [10 YCJIOBHIO 3afaydy, MCCIeNOoBaTh IOCTPOEHHEIE MOMENHU C
HCIIONIb30BaHKEM allllapaTa anredprl, MHTEPIPeTUPOBaTh II0IyUeHHEIH Pe3yIbTaT; CTPOUTh MaTeMaTUudecKue
MOJleI¥ C IIOMOIIbI0 TeOMETPUYECKUX MOHATHUN U BENIWYUH, pellaTh CBA3aHHEE C HUMHU IpakKTHYeCKUe
3alayy; COCTABNATH BEPOSITHOCTHYIO MOMENb M MHTEPIPETUPOBATH IONYYEeHHHIM pe3yNbTaT; peliaTh
NpUKJIafHbIE 3afadyyl CPeACcTBaMU MaTeMaTU4eCKOro aHajlnu3a, B TOM 4HUCJie COLHalbHO-9KOHOMUYECKOT0 U
(hU3UIECKOTO XapaKTepa;

- yMeHue BLIOMpATh NOAXOASIINN METON /IS PEIIEHUS 3aladyl; MIOHUMAaHUEe 3HAYNMOCTH MAaTEMATUKHY B
W3y4YeHUU IPUPONHEIX IIPOLECCOB U SBJIEHUU; yMeHHEe IPUBOAUTH NPUMEPHE MaTeMaTUYeCKUX OTKPLITUN
POCCHUCKON 1 MHPOBOU MaTeMaTU4YeCKOU HayKu

2. CTpyKTypa H conepKaHHe THCIHIUTHHBI

2.1 O0beM IUCOHMIIMHBI M BBl Y4e0HOH padoThI



® 6 KonuuyecTBO 4acoB
opMa o0y4eHHust 00 30 | 030
Kypc 1 / Cemectp 1
O0BLeM OUCLHILIMHEI 158
B TOM YHCIIE:
/NeKuulU, ypoKu 80
nabopamopHvie pabomul
npakmuyeckue 3aHAMUA 32
Koncynbranumn 6
CamocTosTenbHas paboTa 34
[IpoMmexyTOouHas aTTeCTalsA 6
VHpuBuUayanbHOe IPOEKTUPOBAHNE
®opMa NPOMeKyTOYHOH aTTeCTAlHH 3K3aMeH
Kypc 1 / Cemectp 2
O0BeM JUCLHIIIMHEI 182
B TOM YHCIIE:
/AeKuulU, ypoKu 96
nabopamopHvie pabomvl
npakmuueckue 3aHamus 48
Koncynbsranun 6
CamocTosTenbHas paboTa 26
[IpomexyTouHas aTTECTaIUA 6
VHpuBuayanbHOe IPOEKTUPOBaHNE
®opMa NPOMERKYTOYHOH aTTeCTAIllHH 9K3aMeH
2.2 TeMaTHYECKHH IIJIaH M COEePXKaHUe TUCIHIUIHHBI
HaumeHnoBanue|Comepkanue yueOHOro MaTepHuasia U ¢gopMbl oOpraHu3aliuy gesaTeIbHocTH| O0beM
pa3gesioB U TeM |00y4aIOmIUXCS B Yacax
OceHHHH ceMeCTp
Pazgen 1. Anredpa
Tema 1 YucnoBbie MHOXKECTBA 16
Jlexkmus 1. Pa3BuTre MOHATHSA O uuciae. Pa3BuTue MOHATHS 0 uKcie. YucioBnie|2
MHOXKecTBa. llenkle ¥ palnuoHalIbHBIE uyucla. [[elCTBUTEbHBIE YHCIA.
ApudmMeTnyeckue NelCTBUS Hal OEeUCTBUTEIbHEIMU YKCIaMu. ApubMeTudecKue
OeMCTBUS HAJ YUCIIaMM, HaXOX[eHue MPUOTUKEHHEX 3HAUYEHUHN BETUYUH U
TIOTPENIHOCTEeH BBIUUCIEHUU (aOCOMIOTHOW M OTHOCUTENBHOM), CpaBHEHUE
YUCJIOBLIX BRIPAXKEHUM.
Jlekuus 2. OOLIKHOBEHHEIE M [ECATUYHBIE Apo6u. ApudmeTndeckrue NeHCTBUST|2
Hajl 0OLIKHOBEHHBIMU JPOOSIMHU.
Jlexmus 3. KommnekcHele uncia. KoMmnnekcHele yucia. Anredpandeckas ¢popmald
KOMIIJIEKCHOTO 4uciia. ['eoMeTpuyecKas MHTepPIpPeTalus KOMIJIEKCHBIX YHCe.
IelicTBUS HaJ KOMIIJIEKCHBIMH 4YuCiIaMH. ApudMeTHYECKHE HENCTBUS Ha[
KOMIIIEKCHBIME YHCJIaME B anrebpandeckoi hopme.
B TOM 4HC/Te IPAKTHYECKHX 3aHSITHH 6
[TpakTHuueckoe 3aHsiTUE Ne 1. BhImonHeHWe apupMeTHUECKUX AEHCTBUN Haf|2
yucnamu. ApupmeTrudeckue NeUCTBUS HaJ 0OBHIKHOBEHHBIMU U [ECATUYHBLIMHU
opob6siMu. AGCOIIOTHAS ¥ OTHOCUTEIbHAS MTOTPEITHOCTh MPUOTHUKEHHBIX YHCET
[TpakTuueckoe 3aHsATHe Ne 2. ApubMeTnudeckue OeUCTBUS Hal KOMIJIEKCHEIMU|2
YHUCIIAMHU B anre0pandeckoi popme.
[IpakTuyeckoe 3aHsATHE Ne 3. BrimonHeHUE omepanuil Hajg KOMIJIEKCHBEIMU|2
4UCIaMHU
CaMocTosTe/TbHasA paboTa 00yJaroIIUXCsI 2
BrimonHeHue apupMeTUUECKUX OeUCTBUM HaJl YUCIIaMU 2
TeMma 2 OCHOBBI TPUTOHOMETPHH 52




Jlexuus 4. OCHOBHEIE MOHATUS TPUTOHOMeTpuu. OCHOBHBEIE TOHATUS. PaguanHas
Mepa yrna. BpamjatensHoe ABUXKeHMe. PaguaHHBIN MeTOn M3MepPeHUs yIrioB
BpallleHUs ¥ CBSI3b C TPaflyCHON MEPOH.

Jlexknusa 5. TpuroumMeTprudeckrue QyHKIMY YKUCIIOBOTO apryMeHTa. OnpeneneHue
CHUHYC, KOCHHYC, TAHT'€HC U KOTaHI€HC 4YHhCJla, 110 TPDUTOHOMETPY. Briuucnenue
TPUTOHOMETPUUECKUX BHIPaKEHUN.
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Jleknuss 6. OCHOBHHIE TPUTOHOMETpPHUYECKHEe ToxkgecTBa. OCHOBHEE
TPUTOHOMETPHUUECKHe ToxkaecTBa. DopMynbl npuBeneHusi. OPMYyIIbl CIOKEHMUS.
®OopMyIIHL TBOWHOTO apTyMEHTa.

JTekuus 7. IIpeo6pa3oBaHHe TPUTOHOMETPHUYECKHX BEIPAXEHHH.
[Ipeo6pa3oBaHWs TNPOCTEHIINX TPUTOHOMETPUUECKHUX BHPAKEHHUH.
[TpeoGpa3oBaHre CYMMH TPUTOHOMETPHUYECKUX (QYHKIUH B MPOU3BEHNEHUE U
NIpOM3BENleHUsI B CyMMYy. BripakeHUe TPUTOHOMETpUUECKUX QYHKIHH depe3s
TaQHTEHC TI0JIOBUHHOTO apryMeHTa.

Jlexuusa 8. TpuronoMeTpuueckue OGYHKLIUU, CBOMCTBa U rpaduku.
Tpuronomerpruueckue pyHknuu. 'paduru TpUTOHOMeTpUUECKUX (DYHKUUI.
CBoiiCTBa TPUTOHOMETPHUYECKUX (DYHKIIUI.

Jlexnus 9. [Ipeobpa3oBanue rpadpukoB ¢yukiui. [Ipeobpa3oBanust rpaduKoB.
[TapannenvHHR NEPEeHOC, CUMMETPUS OTHOCUTENbHO OCell KOOpHHMHAT U
CHMMeTpPUS OTHOCHUTEJIbHO Hayajla KOOPHUHAT, pacTdXkeHNe U cKaTHe BLOJb
ocel KOOpAWHAT.

Jlexnusa 10. TapMouuyeckue Konebanus. MexaHu4ueckKrue KomeGaHus ¥ BOJHEH.
OmpepeneHue mapaMeTpPOB KonebaHus. [IpuKIagHEe 3a0ayn.

Jleknuss 11. OOpaTHBIEe TpUTOHOMeTpuueckue GyHKIuu. OOpaTHEHE
TPUTOHOMeTpHUUeckue (yHKIUU. APKCHHYC, apKKOCHHYC, apKTaHTeHC.
Briuncnenne 3HaueHUE OOPATHHIX TPUTOHOMETPUYECKUX (DYHKITHM.

Jlekuusa 12. IlpocTelimue TpUroOHOMeTpUYeckue ypaBHeHus. OnpepeneHue
IIPOCTENIINX TPUTOHOMETPUYECKUX YpaBHeHUi. MeTo Ux pelleHus.

Jlekuusa 13. MeTomw pelleHUS TPUTOHOMETPHUUECKUX ypaBHeHUU. Bumgn
TPUTOHOMETPUYECKUX YPaBHEHUN. MeTONb UX PelleHu .
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Jlexuus 14. IIpocTeiimue TPpUTOHOMETPUUECKUe HepaBeHCTBa. OmnpeneneHue
IIPOCTEHUIINX TPUTOHOMETPUYECKUX HepaBeHCTB. MeTon UX pelleHus.

Jleknusa 15. TpuroHoMeTpudyecKue ypaBHEHUS U HX CHCTEMEH. PelneHue
PA3UYHEIX BUAOB TPUTOHOMETPUYECKUX YPaBHEHUHN U UX CUCTEM.

B TOM UHC/Ie IPaKTHYECKHUX 3aHATHH

[IpakTtuyeckoe 3aHATHEe Ne 4. HaxoxpeHue 3HaUYEHUU TPUTOHOMETPUYECKUX
byHKUMN MO TpUTOHOMETPY. [IpMEHEHNE OCHOBHHIX TPUTOHOMETPUYECKUX
TOXKMIECTB [IJI BEIYUCIIEHUST 3HaUeHUN BEIpaKeHUH.

[IpakTuueckoe 3aHaTue Ne 5. BrlumcieHne 3HaUEeHUN TPUTOHOMETPHUYECKHUX
BBEIPaXKEHUM.

[IpakTruueckoe 3aHATHEe Ne 6. PemeHue npocTeUUX TPUTOHOMETPUUYECKUX
YPaBHEHUU.

[IpakTuyeckoe 3aHATHE Noe 7. Pa3nuyHBle BUOH TPUTOHOMETPUYECKUX
ypaBHeHU#. OCHOBHBE METOMH UX pelleHus (pa3noxkeHUe Ha MHOXUTEIH,
BBeJIeHME HOBLIX HEM3BECTHHIX, IIONCTAHOBKA, TpadUueCKUN METON).

CaMocTosTe/TbHast padoTa 00yJaromIuXCsi 14
[Tpeo6pa3oBaHye TPUTOHOMETPHUYIECKUX BEIPAKEHUN 6
[Tpeo6Gpa3oBanue rpaduKOB QYHKITHH 2
Pemmenue TpUrOHOMETPUYECKUX YPaBHEHUN 6
Tema 3 OyHKIHH U rpaduKu 26
Jlexknusa 16. OyYHKIUS OOHOTO apryMeHTa. JJIeMeHTH NOBeNeHUs (QYHKIUU.|2

Oyukuuu. CrnocoOn 3amanus. O61acTh ONpeneeHrus] ¥ MHOXKECTBO 3HAUEHUH;
rpaduk GyHKLUM, IOCTpOoeHUe rpadukoB QyHKUUM, 3afaHHEIX Pa3TUYHBIMHU
cmoco6amu. CBoiicTBa (GyHKIMH. MOHOTOHHOCTb, YE€THOCTH, HEUYETHOCTD,
OTPAHUYEHHOCTD, MEPUOAUYHOCTh. [IPOMEXKYTKM BO3PACTaHUS U yOHIBAHUS,
HauOoJIbIIee ¥ HauMeHbIllee 3HaUYeHH.

Jleknusi 17. CpoiicTBa (QyHKIUN. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTD,
OTPAaHUYEHHOCTH, MEePUONUYHOCTD. [IPOMEXKYTKM BO3pacCTaHUS U yOHRIBAHUS,
HauboIbIllee ¥ HauMEHbIIee 3HAUYEHUS.




Jlexkuusi 18. Jlunelinasa ¢yHkuus. JIunenHas ¢yHKuug. I'paduk nuHenHOH
¢dynxiuu. CBONCTBa TUHENHON QYHKIUU.

Jlekuusa 19. Ksagpatuunas ¢yHknusa. I'paduk KBagpaTudHOU (QyHKUIUU.
CoiicTBa KBagpaTuuHO# (yHKIMU. [Ipeobpa3oBanus rpaduka GyHKIUH.

Jlekuusa 20. [po6Ho-panuoHansHas GyHkuusg. [[podHo-panuoHanbHas GyHKINS.
I'paduk gpobHO-panroHanbHOM GyHKIMU. CBOMCTBAa MOPOOHO-palMOHANTbHOM
¢yuknuu. ITpeobpa3zoBanus rpaduka IpoOHO-pAlMOHAIEHON (QYHKIUY.

Jlexktus 21. I'paduku cTeneHHbx GyHKIui. [Ipeodpa3oBanue rpaduKoB QyHKITHH
I'paduru QyHKIME C YETHHIM M HEUYETHEIM IIOKa3aTeasaMu. IIpeo6pa3oBaHus
GyHKIUE ¥ gedcTBUS Hapm HuUMH. [IpeoOpa3oBaHue rpaduKoB QYHKIUH.
OyHKLUKMOHATBHOE ONMCAaHWE W aHANM3 peasibHBIX 3aBUCUMOCTEH.

B TOM 4HC/Ie IPAKTHYECKHX 3aHSITHH

[Tpaktuueckoe 3aHsATHE Ne 8. Pelienue HepaBeHCTB METOOOM MHTEPBaloB. MeTop
WHTEepPBaoB. M306paxeHre Ha KOOPOUHATHON MJIOCKOCTH MHOXKECTBA pelleHuH
HEpPaBEHCTB C ABYMS TePeMEHHBIMU

[IpakTyeckoe 3ausaTHe Ne 9. PelieHnii HEPaBEHCTB C ABYMS II€PEMEHHBIMU U UX
cucteM. PelieHrie qpo6HO-pAIMOHATIBHEIX HEPABEHCTB METOIOM HHTEPBAIOB.

[MpakTuueckoe 3aHsatue Ne 10. Pemenue mpoOHO-palMOHANbHEIX HEPABEHCTB
METOLOM MHTEPBAJIOB.

CamocTrosTeIbHast padoTa 00y4aroIuxcs 6
Pemenue HepaBeHCTB METOIOM UHTEPBAJIOB 6
Tema 4 CrenieHH M KOPHHU 24
Jlexmus 22. ApubMeTnueckuil KopeHb. CTelleHb YKCA C LIeJIBIM IT0Ka3aTeleM. |2
Kopensb n-oit crenenu. [TorsiTie apudMeTndecKuii KopeHb. CBOMCTBA PaguKaloB.
Brruncnenve kopHeil. CTeneHU C paldOHAJIbHEIMU ITOKA3aTeNs MU, UX CBOMCTBA.
[ToHsiTHE CTeleHW C pallMOHAJbHHIM NoKa3aTeneM. CBOMCTBa CTeleHeH C
palrOHaIbHBIM ITI0Ka3aTeNleM.
Jlexmus 23. [Tpeo6pa3oBaHue BHIPaXKeHUH, comepxKanmx cTenenn. Haxoxgernue|2
3HQUYeHUH CTelleHel C pallMOHaJIbHBIMU II0Ka3aTensaMu. CpaBHeHUE CTeleHEH.
[Tpeo6pa30BaHMsT BHIPAXKEHUH, COOEPKAITUX CTEIICHHU.
Jleknusa 24. Tlpocreimue uppanuoHalbHbEEe ypaBHeHusd. OmnpeneneHue|2
YppalroHaIbHOI0 ypaBHEeHUs. [IpocTeiiliee uppalroHaabHOe YPaBHEHUS, METOL
¥X peleHus.
Jleknus 25. MeTonsl pelleHus uUppanuoOHANbHEX ypaBHeHUu. Bupml4
WppaluoHaNbHEIX ypaBHeHUU. OCHOBHBIE METOAB PeIleHUsI MppaluoHalbHBIX
YpPaBHEHUH.
Jleknusi 26. [IpocTeimue uppanuoHanbHEEe HepaBeHcTBa. OmpeneneHue(4
“ppaluoHaNbHOTO0 HepaBeHCTBA. TUNE IPOCTEUIINX HDPPalUOHAILHBEIX
HEepaBeHCTB, METOMNLl UX DeIleHUs.
B TOM uHCIIe IPAaKTHYECKHX 3aHATHH 6
[TpakTruueckoe 3aHsaTue Ne 11. PemeHue IpoCTeNINUX WPPaALUOHAJIbBHEIX|2
YDaBHEHUH.
[Ipaktuueckoe 3ausaTue Ne 12. Kmaccudumkanusa BUIOB uppanuoHalbHEIX|2
ypaBHEHUY, OIpefeleHNe MeTOLOB UX pelleHus. PelleHrue uppaldoOHaNbHBIX
YPaBHEHUY Pa3NIMYHEIMU METONaMHU.
[IpakTuueckoe 3aHATHe Ne 13. PemeHre MpPOCTENIINX HPpPalUOHANIbHHX|2
HepaBeHCTB. Knaccudukaius TUIOB IPOCTENIINX UppaLlOHaIbHEIX HEPABEHCTB,
oTipefiefieHre METONOB UX PeIIeHUs.
CaMocTosiTeTbHasi padoTa 00yJalomIuXCs 4
Pemnenue uppanuoHanbHbIX YPAaBHEHUN U HEPABEHCTB. 4
Tema 5 IToka3arenbHasi U jJorapupmMmuyeckast yHKIIUU 28

Jlexnus 27. IlokasaTenvHas ¢QyHKuus. I[lokasarenbHas ¢yHknus. [paduk
noka3aTenbHOU QyHKIMHN. CBOMCTBA [T0Ka3aTeIbHOU HYHKITUH.
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Jleknus 28. IlokasaTenpHBEle ypaBHeHus. OmnpefesieHWe OKa3aTelbHOTO
ypaBHeHus. IIpocTeiilne IoKa3aTeNlbHble yYpaBHEHUsS. MeTOOb peIleHus
TIOKa3aTeIbHHIX YpaBHeHUH. Mclonb30BaHue CBOMCTB U rpaduKOB GYHKLUUN IS
peleHus ypaBHEHUH.

Jleknus 29. Bupbl noka3aTeNlbHEIX YpaBHEHUM, METOIEL UX PEIIeHU.




Jlekuusa 30. TloxasaTenbHble HepaBeHCTBa. OmnpeneseHne MOKa3aTeNIbHOTO
HepaBeHCTBa. [IpocTeiiliee MoKa3aTeNbHEIE HEPAaBEHCTBA, METOM UX PELIEHHUS.

Jlexuus 31. JIorapudm u ero cBoiictBa. Jlorapudm. Jlorapudm gucna. OCHOBHOE
morapudMuyeckoe TOXAeCTBO. [leCATHYHEIe U HaTypajbHEE JTOTapu(MH.
[TpaBuna meucTBUU C JorapudMamiu.

Jlekuusi 32. TIpocTeiimue norapudMudeckre ypaBHEHUs. MeTOOH pPeIIeHUs
nmorapudMUYECKUX ypaBHeHUH. M CII0Ib30BaHNEe CBOUCTB U IPaQUKOB GYHKUIUN
IJISL PelleHns YPaBHEHWH,

B Tom uncne NMPAKTHYECKHuX 3aHATHHA

ITpakTtuueckoe 3ausaTue No 14. PemeHue NOPOCTEHIINX OKAa3aTeIbHEIX
ypaBHeHu#. Knaccudukanus mnokKalaTelbHEIX YpaBHEHUU, NPUMeHeHUE
Pa3NUYHHEX METOLOB UX pelleHusd. PelneHue IpoCTeUMNX IOKa3aTeJIbHEIX
HepaBeHCTB. Mcnonb30BaHUe CBOUCTB U rpadukoB GYHKUUU OIS PeIIeHUS
YPaBHEHHUH.

[TpakTuyeckoe 3aHsaTue Ne 15. BriuucieHue M CpaBHEHHE JTOTApPHUPMOB.
HaxoxpeHue 3HaueHU¥ Jorapudma II0 IPOU3BOJILHOMY OCHOBAHHUIO.
ApudmeTtuueckue meiicTBusa c norapudmamu. Ilepexon K HOBOMY OCHOBaHUIO.
JlorapudmMupoBaHue U IIOTEHIUpPOBaHUe BHIpaxeHHUi#. IIpeobpa3oBaHue
norapudmMudeckux BepaxeHui. IIpeobpas3oBanHue norapuGpMuUecKux
BHIpaXKeHUU

[IpakTuyeckoe 3aHsATue Ne 16. PemeHume mpocTeHImuX JTOTapuPMUYECKUX
ypaBHeHu#. Knaccudukanus norapudMudecKux ypaBHEHUU, NpPUMeHeHUe
Pa3NUYHEIX METONOB UX pelieHus. Vcronb3oBaHue CBOMCTB U rpaduKoB GYHKIUH
IJ1S pellleHus TorapuMUiecKux ypaBHEHUH.

CaMocTosiTeTbHasA padoTa 00yJaomIuXCs

PeH.IeHI/Iepa3J'[I/I‘-IHI>IX BHUOOB IIOKA3aTEJIbHBIX ypaBHeHHﬁ.

[TpeoOpa3oBaHMe TOTaPUPMUIECKUX BEIPAKECHUH.

Pemenue Pa3/IMYHBIX BUOOB HOFapI/I(i)MI/I‘{eCKI/IX ypaBHeHHﬁ.

PemeHnue cucrem comepxXKamluX HPPAaOHMOHAJIBHBIE, IIOKaA3adTE€JIbHEIE N
JIOl“apI/I(bMI/I‘{eCKI/Ie YpaBHEHUSI U HEpPaBEHCTBaA. Pemenue Pa3JInNYHBIX BHOOB
IIOKa3aTeJIbHBIX ypaBHeHPIfI 1 HEPABEHCTB.

HpOMe)KyTO‘IHaﬂ aTTeCTanmus

TTonrooBKa K MPOMEXKYTOYHOHN aTTECTAIIUU

[eicTBUS HAl KOMIIJIEKCHIHMH YUCITaMHU.

[Ipeo6pa3oBaHuMe BHPAXKEHUH (TPUTOHOMETPUYECKUX, HPPAIMOHATBHHX,
TIOKA3aTeJIbHLIX U JIOTapUMUYECKUX).

PemeHrie HEPaBeHCTB METOIOM UHTEPBATIOB.

PemeHrie mpocTedIuX TPUTOHOMETPUYECKUX, UPPAL[MOHAJIBHHIX, TIOKA3aTETbHBIX
U ToTapuMUYECKUX YPABHEHUH.

JK3aMeH 6
HToro (0CeHHHH ceMecTp) 158
HaumenoBanue|ComepxaHue y4deOHOro marepuana u ¢opmMbsl opraHusanuul Oobem
pa3desioB U TeM |desiTeJIbHOCTH 00y4YaloUIuXCs B Yacax
Becennui cemecTp
Tema 5 IToxa3arenbHas u JorapupmMmuyeckas GyHkmun 20
Jlekuus 33. Jlorapudmuyeckrue HepaBeHCTBa. Onpenenenne 1orapudMUIecKoro|2
HepaBeHCTBa. [IpocrTeiimee norapu¢Muueckue HepaBeHCTBa, METOHd UX
peleHus.
Jlekuus 34. MeTonH pelleHus norapudMudeCKux HepaBeHCTB. Bupewi|2
orapuMUYECKUX HEPABEHCTB, METOL UX PEIIEHHUS.
Jleknusa 35. MeTon paumonanu3anuu. CyTh MeTofa paluoHaNIM3aIuu.|2
MeTonouKa peanu3aldy METOMa pallMOHATHA3alUK B PEIIEHUN MTOKa3aTeNIbHBIX U
nmorapuMUIecKUX HEPaBEHCTB.
B TOM 4HCIe IPAaKTHYEeCKHX 3aHATHH 8




[TpakTrueckoe 3ansatue Ne 17. Pemenue norapubMuieckux HEpaBeHCTB

IIpakTtuueckoe 3aHsaTue Ne 18. [IpuMeHeHHWEe MeTOHda palMOHANIU3AlUU B
pelieHuy norapubMUYeCKINX HEPAaBEHCTB

HpaKTI/I‘{eCKOG 3angatue Ne 19. HpI/IMeHeHI/Ie MeTOOa pPallMOHaJIM3alUuU B
pelieHnn IoKa3aTEeJIbHEIX HEPaBEHCTB

CamMocTosiTeTbHasi padoTa 00yJaIOIHUXCS 6
Pemenue moka3aTeIbHEIX YpaBHEHUN 1 HEPAaBEHCTB 2
Pemenue morapupMuyecKuX ypaBHEHUN U HEPABEHCTB 2
Pemenne cucteM ypaBHEHUY ¥ HEPABEHCTB 2
Pa3pgen 2. Hauajla MaTeMaTH4e€CKOI'0 aHaIM3a
Tema 6 IIpenennl 20
Jlexkuus 36. CrocoObl 3afaHusI ¥ CBOMCTBA YHCJIOBHIX IIOCJIELOBATEILHOCTEH. |2
ITocnenmoBatenbHOCTH. CHmOCOOB 3afmaHUsS M CBOHCTBA YHCJIOBHX
TIOCJIEN0BATEILHOCTEH.
Jlekuus 37. TlousiTue o mpepene mocienoBaTenbHOocTU. CylnecTBoBaHue|2
npefieJla MOHOTOHHOM OTpPaHMYeHHOM IociefoBaTeNnbHOCTH. CyMMUpOBaHUE
mocienoBaTenbHOCTEW. BeCKoOHeYHO yObIBaloIIas reoMeTpuiecKas IIpPorpeccust
U ee cyMMa.
Jlexnus 38. Ilpepmen ¢yukuuu. ITousartue o npepene Gyukuuu. OCHOBHEIE|4
TEOPEMEI 0 ITpefenax.
Jleknus 39. MeTonsl BHIUMCIIEHUS IIpefesioB. Bupkl HeonpeneleHHOCTeH,[4
MEeTOMH! UX PacKphITHA. [IepBEIl 1 BTOPOU 3aMedaTesIbHEE [TPeferIHL.
B TOM uHCIe IPAaKTHYECKHX 3aHATHH 4
[TpakTuyeckoe 3anarue Ne 20. BrrurucneHue npepnenoB GyHkiuu. Packpritueld
Pa3MUYHEIX BULOB HEOIIPENEeIeHHOCTEH.
CamMocTosiTe/ibHasi padoTa 00y4aroIHXCst 4
[Ipenenst 4
Tema 7 IIpon3Bognasn 22
Jlexnus 40. IloHsATHe 0 IPOU3BOOHOU QYHKIUU, ee TeoMeTpUdUeCKui u|2

dbusnueckuii cMmuicn. [IpousBomHas. IIoHSITHE O MPOU3BOOHON (QYHKLIHH, ee
reOMeTPUYECKU i PU3UYECKU CMEIC]I.

Jlexnus 41. TIpou3BongHBE OCHOBHHIX 3JIeMeHTapHHEX QyHKkiui. I[IpaBuna
mubbepeHINPOBaHNs. YpaBHEHNEe KacaTelbHO! K rpaduKy GYHKIUH.

Jleknus 42. NubdepeHuupoBaHue CIO0XHOM (QyHKIuu. I[Ipou3BOOHEE
KOMIIO3UIMU (PYHKIUU.

Jekuus 43. WccnepoBauue GQYHKIUU C MOMOIILI0 IEePBON IPOU3BOMHOMN.
ANTOPUTM U CXeMa MCCIeNoBaHus (QYHKIMHU C TOMOIIbIO TePBOY ITPOU3BOTHOIM.
I'padrueckoe mpefcTaBleHUE 0 Pe3yNIbTaTaM HCCIIeIOBaHUS.

Jlekmusa 44. Bropas npou3BonHas. Bropas npou3BogHas, ee reOMETPUYECKUAN U
dusuyeckuit cmbicn. HaxoxXpeHUHe CKOPOCTH [ IIpoliecca, 3afaHHOTO
dbopmynoit u rpaduKoM.

Jleknus 45. WccnepoBanve (QyHKIUU C IOMOIIBI0 BTOPOU IPOU3BOLHON.
ANTOpUTM U CXeMa UCCIeSOBaHUSI QYHKIUY C IIOMOIILI0 BTOPOU IPOU3BORHOM.
I'paduueckoe mpencrapieHue 0 pe3ynbTaTaM HCCIeNOBaHus.

B ToMm uncne NMPAKTH4YE€CKHX 3aHATHH

ITpaktuueckoe 3ausatue Ne 21. [Ipou3BogHEIE CYMMEI, Pa3HOCTH, IPOU3BELEHNUS,
4JacTHHE.3ala4¥ Ha COCTaB/leHNe YpaBHEeHUH KacaTeabHOU K rpaduky QyHKIuY.

[TpakTuueckoe 3ausitue Ne 22. MccmenoBanue QyHKIUU C IOMOIIBI0 TEPBOU
mpou3BoAHOMU. ITocTpoeHue rpaduka GYHKIMY IO pe3yibTaTaM UCCIIeNOBaHU.

[Tpaktuueckoe 3ausiTue Ne 23. MccnegoBanue GyHKIUM C TOMOILIBIO IIEPBOU U
BTOpOil npou3dBopHbIX. [TocTpoeHue rpaduka GQYHKIUU IO pe3ylbTaTaM
HUCCJIeIOBaHUH.

IMpakTuyeckoe 3aHsaTue Ne 24. Haxoxpenue HaubOIbIIET0, HAUMEHBIIETO
3HAYEHUS U 9KCTPeMasbHbEIX 3HaUeHu! QyHKIUY. PeleHne 3aa4 Ha OTHICKaHIE
HaubOJIbINET0 ¥ HAaMMEHBINET0 3HaUeHUN QyHKIMiA. [IpuMepH UCIO0Ib30BaHU
IIPOU3BONHOM [JIS HaXO0XKIEHUS HAWUTY4Iero pelleHus B IPUKIIafHEIX 3afadax.




CamocTosiTennbHasi padoTa 00y4alOIuXCs 2
HccnepoBanue QpyHKUNN 2
Tema 8 IlepBOOOpa3Hasi 1 HHTETpal 22
JNlexknus 47. TlepBooOpa3Has. HeompemeneHHBH wuHTerpan. MeTombil4
HHTEeTPUPOBaHUS (HEIIOCPENCTBEHHOE HHTETPUPOBAaHUE, METON MONCTaHOBKU
WY 3aMeHH TlepeMeHHON, NHTeTPUPOBaHNe 110 YacTIM).
Jlexuusa 48. OnpepeneHHEN HHTerpana. CBa3b HeONPe#eleHHOT0 HHTerpana cl4
onpepneeHHEIM HHTEerpanoM, popmyna HeioroHa—Jleiibuuna. [IpuMeHeHne
OIlpefieJIeHHOTO WHTerpala i HaXoX[AeHWUs IJollaAu KPUBOIUHEWHOMU
Tpaneuuu
Jlekuus 49. IlpuknapHbie 3agayu. [IpuMeHeHUs MHTerpana B ¢Gusuke uld
reoMmeTpui. [IpuMeHeHUs UHTeTpaia B 06/1aCTU MEXaHUKYU U TeXHUKU
B TOM 4HC/Ie IPAaKTHYEeCKHX 3aHSATHH 6
[TpakTtuueckoe 3austue Ne 25. Brruncnienue niomanei 1 00bEMOB C IIOMOIIBIO|2
OIlpefeNIeHHOT 0 MHTerpaa.
[TpakTuyeckoe 3aHaTHE Ne 26. Pemenne Gpuanieckux u reoMeTpu4YeCcKux 3amayld
C IpUMeHeHUeM OIpefefleHHOT0 HHTerpara.
CamocTrosiTebHasi padoTa 00yIaIOIHXCS 4
Pemenue 3amay Ha NpuoXKeHUe ONPeNelIeHHOI0 HHTerpaa 4
Pa3zgen III. F'eomeTpus
Tema 9 IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAaHCTBE 28
Jlexuus 50. AKCHOMEI cTepeoMeTpuu. B3auMHOe pacrosokeHue AByX NPSIMBIX B|4
mpocTpaHcTBe, 0603HaueHUd U rpadudeckas unmocTpanud. I[Ipu3Haku.
B3auMHOe pacnonoxeHue OBYX IPSIMBEIX B IIPOCTPAHCTBE
Jlekuusa 51. B3auMHOe pacnonoxeHue MpPsSAMOX U IJIOCKOCTH B IIPOCTPAHCTBeE. |4
OnpepeneHue BUAOB B3aWMHOTO PAacIONIOXKEHUT NPSMON M IJIOCKOCTH B
mpocTpaHcTBe, o6o3HaYeHUs u rpadudeckas UIIOCTpanus. [Ipu3HaKu
B3aMMHOT0 PACIOI0XKEHUs NPSMOM U IJIOCKOCTH B NIPOCTPAHCTBE.
Jlexnus 52. B3auMHOe pacHoioXKeHWe OBYX IJIOCKOCTeH B IPOCTPaHCTBeE.|2
OnpepeneHue BULOB PacIONOXeHWE [BYX IJIOCKOCTEH B IIPOCTPAHCTBE,
o6o03HayeHuss u rpaduyeckas uunocrpanus. IIpusHaku. CBOHCTBa
TlapaIeNibHEIX IIJIOCKOCTEMN.
Jlexuus 53. [lepneHOUKYNSAp U HAKJIOHHAS. YTOJl MEXIY IPSAMOU U IIJIOCKOCTHIO. |2
OmnpereneHue NmeplneHOUKYIsSpa, HaKJIOHHOM, mpoeknuu. OupeneneHue yria
MeXOy IPsSMOU M INOocKocThio. O603HaueHus, rpadpudeckas UIIOCTPaALUL.
3apayy Ha IepIeHJuKyIap U HaKJIOHHYIO.
Jleknusa 54. TeopeMa 0 Tpex HeplHeHZUKyIsApax. TeopeMa 0 Tpex|2
nepneHAUKyndapax, rpadpuyeckas HUIIOCTpanusg. 3afadd Ha IpUMeHeHUe
TEOPEMEL 0 TpeX IepPIeHOUKYIsIpax.
Jlexuusa 55. I3MepeHue pacCTOSHUY B IPOCTPaHCTBe. PaccTosHue OT TOYKY [o|2
IJIOCKOCTH, OT IPSAMOU [0 IJIOCKOCTU. PaccTosHHe MeXOy IJIOCKOCTSMU.
FeomeTpuueckue npeobpa3oBaHuUsl IPOCTPAHCTBA: ITapajljlefIbHEIA IIEePeHOC,
CUMMETDPUS OTHOCUTENBHO INOCKOCTH. [lapannenbHoe NOPOEKTHUDPOBAHUE.
[Tnomanb OPTOrOHANBHOU NPOEKIUU.
Jleknus 56. Yrom Mexpy nNpsAMOU U NNIOCKOCThIO0. OmnpeneneHue yria Mexny|2
IIPSIMO¥ U TIJIOCKOCTRIO. 3afiauy Ha BEIYHUCIIEHNE MeXIY IPSIMOH U IIJIOCKOCTHIO.
Jlexuus 57. OIByrpaHHHY yrojn. OnpeneneHue OBYTPAHHOIO yria. JIMHeUHEIN |2
yTOJI OBYTPaHHOTO yTIJIa.
B TOM 4MCIIe IPaKTHYECKHUX 3aHATHH 6
[IpakTuueckoe 3ausaTe Ne 27. PelleHne 3agad Ha B3aUMHOE PacIoloXeHUe|2
IIPSIMBIX ¥ TIJIOCKOCTEN B IPOCTPAHCTBE.
[TpakTruueckoe 3aHATHUEe Ne 28. PemeHue 3amad no TeMe IlepneHmguKynsap u|2
HaKJIOHHAS.
[Tpaktuueckoe 3aHaTue Ne 29. Pemenne 3amad o TeMe [IByrpaHHBINA YO 2
CamocTrosiTenbHasi padoTa 00yIaIOIHXCS 2
ITo Teme «IIpsiMbIe U IJIOCKOCTH B IPOCTPAHCTBE» 2
Tema 10 MHororpaHHHKH 12




Jlexuus 58. [Ipusma. [Tapannenenunen. [Ipusma. OCHOBHBIE 3JIEMEHTHl IIPHU3MBI. |2
[TpssMas ¥ HakJIOHHas mpu3Ma. IIpaBunbHas npusMa. [lapannenenunen. Ky6
CumMeTpuu B KyOe, B Ilapainjenenunene, B npusMe. Ilnomans I10BepXHOCTH
mpu3Mbl. TeopeMa 0 OUaroHany IPsIMOYTOJILHOTO NTapasiesenunesa.
Jeknusi 59. IMupamupa. [Mupamupga. [IpaBunbHas nupaMmupga. ycedeHHas|2
nupamupga. TeTpasmp. OCHOBHEIE 5JIEMEHTH IMPaMUMHL.
B TOM 4MCI/Ie IPAaKTHYECKHUX 3aHATHH 6
IMpakTuueckoe 3aHsTue Ne 30. IlocTpoeHue cedeHHUH Kyba, MPU3ME Hu|2
nupaMupns. Mcmnonb3oBaHMe MeToma Clefla IPH NOCTPOEHUU CedYeHHUH
MHOTOT'DaHHUKOB.
IIpakTtuueckoe 3aHATHe Ne 31. PemeHue 3amady Ha pa3jIuyHBEE BUIH|2
MHOTOTDaHHUKOB.
I[TpakTuuyeckoe 3aHgTue Ne 32. Briumcnenue mnmnomamed u 06beMo0B|2
MHOTOTPAHHUKOB. BrumcneHue mnnomaned u 006beMOB IHIPU3ME,
mapajulenenunena, nupamunsl. VHTerpambHas dopmyna odbeMa.
CamocTosiTenbHasi padoTa 00yJaIOIHUXCS 2
Pemenve 3ana4 Ha BHYKCTIEHHE IIOUIAied U 00bEMOB MHOTOI'DAHHUKOB 2
Tema 11 Tejla ¥ MIOBEPXHOCTH BpallleHUA 12
Jlexmua 60. Hunuangp u KoHyc. Oupenenenne nunuagpa. OCHOBHEIE 37I€MEHTEI|2
uunuHapa. GopMyna A BHYUCIEHUS IJIOMANY [TOBEPXHOCTY LUIMHAPA, eTro
obbema. Onpenenenne KoHyca. OCHOBHBIE 3JIEMEHTH KOHYCA. YCEeYeHHEIH KOHYC.
dopmyna [is BEIYMCIIEHHS IJIOMIAAKM IIOBEPXHOCTH KOHyca, ero obbeMa.
OcHoBaHue, BEICOTA, GOKOBAs IIOBEPXHOCTH, 00pa3yolas, pa3BepTKa.
Jleknus 61. Ceuenus nHunIuHApa U KoHyca. OceBble CedyeHUs IMUIUHODPA U|2
KoHyca. CeueHUs IapaljieNlbHbEle OCHOBAHUIO. BIUCAHHHU M ONUCAHHBU
LUTUHAD, KOHYC.
Jeknus 62. Illap u chepa. Ux ceuernus. lllap u chepa, ux cedyeHusd.|2
KacaremnbHas nI10CKOCTh K cdepe.
Jlexnus 63. TImomags MOBEPXHOCTH U 00BeM Iapa. IImomans mOBepXHOCTH U|2
o6BeM mapa. Ilomobue Ten. OTHOIIEHUS IIJIOMALEN IIOBEPXHOCTEH U 06EMOB
mOO0HEIX TEJI.
B TOM 4MCIIe IPaKTHYECKHUX 3aHATHH 2
IMpakTuyeckoe 3auHsaTue Ne 33. Buumcnenwe muoinamei u o6beMoB Tej|2
BpaIleHUusS
CamMocTosiTesibHasi padoTa 00y4aroInuXCs 2
Pemenve 3anay4 Ha BHUKCIEHHe IIJIOMIaNiell ¥ 00b€MOB TeJl BpalleHus 2
Tema 12 KoopauHaThl 1 BEKTOPBI 12
Jlexnusa 64. [lekapToBa cuCTeMa KOOPOUHAT B IpocTpaHCcTBe. [IpamoyronpHas|2

(mexapToBa) CHCTeMa KOOPAWHAT B IPOCTPaHCTBe. DOpMysa PaCCTOSHUS MEXKIY
OBYMSI TOUKaMHU.

Jleknus 65. Bektopwl. [lelicTBUS C BEeKTOpaMH, 3aJlaHHEIMHA KOOpAHWHATaMHU.
Bekropsl. TIpoekius BeKTopa Ha ocb. KoopauHaTh BeKTOopa. Moayib BEKTOpa.
PaBeHCTBO BeKTOpPOB. Pa3moxkeHue BeKTOpa IO HampaBlieHUusSM. CloXeHUe
BEKTOPOB. YMHOXKEHWe BeKTOpa Ha YHUCJIO.

[N

Jlekmnus 66. CkansgpHOe Mpou3BeneHUue BEKTOPOB. CKalsgpHOe NIPOu3BefeHUe
BeKTOpOoB. HMcmonb30BaHME KOOPAMHAT U BEKTOPOB INPU pPeIIeHUHU
MaTeMaTHU4YeCKUX U IIPUKJIaOHBIX 3amady.

Jlexuus 67. BeKTOpPHBEIN METO[] pellleHusI CTepeoMeTpHUeCcKuX 3aiad. BekTopHoe
ypaBHeHUe NIPSIMON U NJIOCKOCTH. KoOpOUHATHHIM MeTON BEIYUCJIEHUS yria
MeX[y IJIOCKOCTSAMYU

[N

Jlekuus 68. YpaBHeHUSsT CPEPEI, IITOCKOCTH U MPSIMOK 2
CamMocTosiTe/ibHasi padoTa 00y4aroIHXCst 2
BekTOpHEI MeTO[ pellleHusl CTepeOMeTPUIECKUX 3a/iad. 2
Pa3zgen IV. KoMOMHATOPHKA, CTATHCTHKA H TEOPHsI BePOATHOCTEH
Tema 13 deMeHThl KOMOMHATOPHKH H TEOPHH BEPOSITHOCTEH 12

Jleknus 69. OCHOBHEIe NOHSATHSI KOMOMHATOPHKKM. OCHOBHBEIE IOHSTHS
KomOuHaTopuku. ®opmyna 6mHOMa HbioToHa. CBO¥CTBA OMHOMHHANBHBIX
ko3 duurentoB. TpeyronbHUK Ilackans.




Jlexuusi 70. BeposiTHOCTb COOBITHS, CIIOXKEHUE ¥ YMHOXKEHUE BEPOSITHOCTEH. |4
Anrebpa cob6wiTuil. Knaccuueckoe onpepeneHue BeposTHOCTU. ClIoXkeHUe U
YMHOXKeHMe BeposiTHOocTe!. ®opMyria II0IHOM BEepOSITHOCTH.

B TOM uHC/Ie IPaKTHYECKHUX 3aHATHH 4

[IpakTuueckoe 3aHATHe 34. 3agavyu Ha IOACYET 4YUCNa pa3MeleHuy,|l

[IepecTaHOBOK, CoueTaHuU. PemeHue 3amay Ha nepebOp BapHaHTOB.

[IpakTHueckoe 3aHsATHE 35. BEIUKCIeHNE BEPOITHOCTEN 1

[Tpaktuueckoe 3aHaTUe 36. Pemenue 3agad Ha npuMeHeHue Gopmyn Balieca u|2

Beprynnu.

CaMocTosiTe/ibHasi padoTa 00y4aroIuxcs

JeMeHTH KOMOMHATOPHUKHU ¥ TEOPUU BEPOSITHOCTEH 2
Tema 14 J/IeMeHThI MaTeMaTH4YeCKOM CTATHCTHKH 10

Jlexuus 71. IlousATHE O 3ajadyax MaTeMaTHYeCKOU cTaTUCTUKU. [IpefcTaBnenue|2
JaHHBIX. [JoHATHE O 3ajJadaX MaTeMaTHYeCKOM CTATHCTHKH. JJIEMEHTH
MaTeMaTHU4YeCKON CTAaTUCTUKM [IpefcTaBleHNe MaHHBIX (TAOIUIB, [UArPaMMBL,
rpaduku), TeHepanbHas COBOKYITHOCTb, BbIOOpKa. COCTaBIeHNe HHTEPBAIbHOTO
BapUalMOHHOTO psfa.

Jleknusi 72. YucnoBele XapaKTEPUCTUKKM BapHallMOHHOrO psima (yacTora,|d
YaCTOCTh, CpegHee apudpMeTHYeCcKoe, MegHaHa, OUCIEPCHUST U
CpenHEeKBagpaTUUYECKOEe OTKJIIOHEHHUE)

B ToMm uucne NMPAKTHYE€CKHX 3aHATHH 4

[IpakTudeckoe 3aHgaTue 37. CocTaBleHHEe BapHalMOHHOTO psAma. Pacuert|4
YUCJIOBBIX XapaKTEPUCTUK BapUAILMOHHOTO DPsfa.

IIpoMexyTOYHasi aTTeCTalus 12

OyHKUUY U TPAGUKH. 2

[Tpou3BomHas. nmpaBuiia guddepeHIpoBanusi. [eoMeTpuYecKui U GUIUUECKU|2

CMEICIT IPOU3BONHOMU.

[TepBooOpa3nas u uHTErpan. IIpunoxeHue ONpemeIeHHOT0 MHTerpaljla K

BHIUKCJIEHUIO IIJIOMAAY KPUBOJIMHEVHON Tpalelui.

3ajayu cTepeoMeTpPUM Ha MHOTOTDAHHUKU U Tena BpauleHusd. [Inomanu u|2

00beMbl MHOTOTPaHHUKOB U TeJl BpalleHus.

JK3aMeH 6
HTOro (BeCEHHHU CeMeCcTp) 182
Bcero 3a y4eOHBI rom;: 340

3 MarepHaIbHO-TeXHHYECKOe H YUeOHO-MeToHUIeCcKoe obecreueHne TUCIUIUTHHBI (MOIYIs1)

3.1 CnenuanbHbIE IOMENIEHHS IJIS1 peajIi3allii MPOTrpaMMbl

s peanmu3anyuy TPOrpPaMMEl YIeOHOW OUCLIUIIIMHEL HOJIKHEL ObITh ITPEIYCMOTPEHEI

crnenuanpaoe momelnenue Ne 55050 mpepcTaBnsieT co0o¥ yueOHYI0 aymUTOPUIO AJIST TPOBEHNEHUS
3aHATUY BCEX BUIOB, B TOM UMCJIe TPYNNOBLX U WHOUBUIyaIbHEIX KOHCYNIbTAIUM, a TakXe [ IPOBefeHus
TEKyIero KOHTPOJIS, IPOMeXKyTOYHOM aTTeCcTalluu.

ITepedueHb OCHOBHOT'O 00OPYOOBAHUS U TEXHUYECKUX CPEOCTB O00y4YeHHUS: MOCAZOYHbIE MecTa II0
KOnu4YecTBY obyuartomuxcs; ydyebHas [ocka; paboyee MeCTO IpemopaBaTellsl; CTallMOHAapHBIE CTEH[IHI;
CIIpaBOYHBIE TTOCOOUS; MeouaTeka (MyJIbTUMEOHa Pa3pab0TKY U MPE3eHTAIlNN K YPOKaM); IUOaKTUIeCKUN
MaTtepuas (BapHaHTh UHOUBUAYAbHEIX 3aaHUMN) YepTekKHble UHCTPYMEHTH, PaCXOOHEIE MaTepUabl,.

CrenuanbHOe TIOMEIIeHue IJIsT CAMOCTOSITeTbHOM M BOCIMTATEIbHOM padoTel Ne 1211

ITepeyeHL OCHOBHOT'O 000OPYAOBAHUS U TEXHUYECKUX CPEACTB 00y4YEHuUs: Clielnaan3npoBanHas MeOeb
(cTOnBEl ¥ CTYJbS); IPOEKTOP, 9KpaH HACTEHHHU MOTOPHM30BaHHBEIM, PACXONHEIE MaTepHUAallbl, KOMIJIEKT
JIUIEH3UOHHOT0 ¥ CBOOOMHO PACIPOCTPAHsIEMOT0 IIPOTPaMMHOT0 00eCIIeYeHUST, B TOM YHCJIe 0T€YECTBEHHOI0
TTPOU3BOMCTBA, KOMIIbIOTEPHAS TEXHUKA C BO3MOKHOCTHIO MOJKTIOUEeHUS K ceTH «MHTepHeT» 1 obecrneyeHueM
HOCTYTIa B 9JIEKTPOHHYI0 HH(OPMaImoHHO-00pa3oBaTenbuyio cpeny Kys['TY.

Cnemnuansuoe momenieHue Ne 3301 mpepcTaBnseT co6oil moMelleHHe MOJIS OpTaHU3ALUU
CaMOCTOSITeNIbHOY ¥ BOCIHTATENLHOH PabOTHL



ITepeyeHb OCHOBHOTO O0OPYIOBaHUS M TEXHHYECKUX CPENCTB OOyYEHWS: IOCALOYHEE MECTa MOJIs
00y4aloIKXCsl, PACXOOHEIe MaTepHabl, KOMIJIEKT JUIEH3MOHHOTO ¥ CBOOOOHO PACIpPOCTPAHSIEMOTo
IpOrpaMMHOr0 00eCleYeHus, B TOM YHCJIe 0TeYECTBEHHOTO IIPOU3BOMICTBA, KOMIIBIOTEPEI, C BO3MOXKHOCTHIO
MONKIIOUeHNs K UHQOPMAIMOHHO-TeJIEKOMMYHUKAIIMOHHON ceTu "VHTepHeT" U obeclneyeHueM JOCTyIa B
37IEKTPOHHYI0 UHGOPMaLMOHHO-00pa3oBaTenbHYyI0 cpeny Ky3I'TY.

3.2 UndopManHoHHOE 0DecnedYeHHe peaTu3alui IPOrpaMMbl

3.2.1 OcHOBHas nuTEparypa

1. Teometpus. 10-11 knaccel. Ba3oBwii 1 yriayOnéHHbd ypoBHY : yueOHuUK / JI. C. AranacsH, B. ©.
Byty3os, C. b. Kagomnes [u ap.]. - 12-e u3g., crep. - Mocksa : IIpocsemenue, 2024. - 290 c. - (MI'Y - mkone).
- ISBN 978-5-09-116447-3. - TekcT : anmekTpouHb#. - URL: https://znanium.ru/catalog/product/2201875 (maTa
obpamenust: 27.03.2026)

2. AnreOpa 1 Havajla MaTeMaTu4yeckoro aHanu3a. 10-11 knaccel. ba3oBhi# ¥ yrioyOneHHbIH YPOBHY :
yue6nuk / [II. A. Anumos, FO0. M. Konsrun, M. B. TkaueBa, [u mp.]. - 12-e u3sm., crep. - MocCKBa :
I[IpocBemenue., 2024. - 464 c. - ISBN 978-5-09-112136-0. - TercT : snmekTpoHHHHN. - URL:

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

3.2.2 [lono/HUTE/IbHASA JIUTEpaTypa

1. MaremaTuKa B IpuMepax U 3afgadax : yuebuoe mocobue / JI. . Mailicens, B. 3. XKasuepuuk, U. 0.
Mankesud [u gop.] ; mox pemakuued JI. M. Maiicenu. — MuHCK : Brrmaiimas mkona, 2022, — 456 ¢. — ISBN
978-985-06-3483-2. — TeKCT : 3/IeKTPOHHEIH // DNMEKTPOHHEIH pecypc nudpoBoit 00pa30BaTeNbHON CPEMbl
CITO PROFo6pa3oBanue : [caiiT]. — URL: hitps://profspo.ru/books/129985 (mata obpamenus: 05.05.2023). —
Pexxum mocTyna: Ajisi aBTOPU3UP. II0JIb30BaTeIel

2. Mep3nsk, A. I'. Teomerpus. 11 knacc. Yrny6neHHEN ypoBeHb : yueOuuk / A. I'. Mepansk, [I. A.
Homuposckuii, B. M. Ilonsikos ; moxd. pen. B. A. Tlomonbkckoro. - 8-e u3f., crep. - MockBa : IIpocBelnenue,
2024. - 257 c¢. - ISBN 978-5-09-116531-9. - TexcTt : asnmekTpoHHHU¥. - URL:
https://znanium.ru/catalog/product/2177537 (maTa o6pamenusi: 27.03.2026). - Pexxum mocTyrma: 1Mo MOAIUCKe.

3. Omenbuenko, B. I1. MaTtemaTtuka : yue6uuk / B.Il. Omenbuenko, H.B. Kapacenko. — Mocksa :
HWHOPA-M, 2024. — 349 c. — (Cpepgnee mpodeccuoHansHoe o6pa3oBanue). — DOI 10.12737/1855784. - ISBN
978-5-16-017462-4. - Tekct : anekTpoHHHHN. - URL: https://znanium.ru/catalog/product/2085068 (mata

obpamenusi: 27.03.2026). - PexxuM HOCTyIa: IO IOATHUCKE.
3.2.3 MeToguueckas JuTepaTrypa

1. MaTemaTHKa : METOOUYECKYE YKAa3aHUSA K IPaKTUYECKUM 3aHATUIM U CAMOCTOSITeNIbHOM paboTe Ais
ctymeHToB 1 Kypca Bcex cneuunanbHocTed CITO ouHol dopmbl o6yueHusi / Kysbacckuit rocymapCTBEHHBIN
TexHU4YeCcKu yHuBepcuteT uM. T. ®. F'opbauena ; Kadenpa Teopuu u MeTomuku npodecCHOHATBHOTO
obpa3oBaHus, coctaButenb: E. B. KabaueBckas. - Kemeposo : Ky3I'TV, 2023. - 1 ¢aiin (649 K6). - URL:

http://library kuzstu.ru/meto.php?n=10687 (maTa obpamenus: 13.01.2026). - TEKCT : 37I€KTPOHHHIH.

3.2.4 inTepHET pecypcChl

1. dkoBneB I'.H. Anrebpa u Havaja aHanu3a (MaTeMaTHKa A TEXHUKYMOB) [DneKTpoHHHN yueOuuk] /T.H
fIKoBneB. - Pexxum poctyma: http://lib.mexmat.ru/books/78472/.

2. Anrebpa u Hauana aHanu3sa. 10-11 xmacc. 3amaynuk. MopaokoBuy A.T'. u gp. - Pexum gocTyma:
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 maTeMarudeckuy aHanu3. 10 knacc. (yrny6neHHoe n3ydenume) 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. 10. MaTemaTuKa : yae6HUK 1 npaktukyMm gnst CITO / U. 1O. Cepgrix, 10. B. 'pe0eHIIMKOB,
A. 10. llleBeneB. — M. : M3gaTenbcTBo FOpaiit, 2018. — 443 ¢. — (Cepus : [IpodeccuoHambHoe 00pa3oBaHue).
— ISBN 978-5-9916-5914-7. — Pexuwm gocTyma:
www.biblio-online.ru/book/CAB1548F-63AC-4C3F-8E82-C9B841E8F0A1.


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

4. Opra"Hu3anusi CaMOCTOsITeTbHOM PadoThI 00y4aIOIINXCSA

CamocrosiTenbHas pabora 00y4aomuxcs OCYLUIeCTBIIeTCS B 060beMe, YCTAaHOBJIEHHOM B pasfesie 2
HACTOsIEeH MTPorpaMMbl AUCIUIIIUHEL (MOIYIIS).

Ons camocTosiTenbHOU pabOTH 00y4aloMMUXCd NPedyCMOTPEHHl CIeluanbHEE IOMeIleHud,
OCHallleHHbIE KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTHI0O INOOKNIIOYEHUS K HHDOPMAIUOHHO-
TEeIeKOMMYHUKAIIMOHHOU ceTu "HHTepHeT" ¢ obecmeyeHHeM [OCTyIa B 3JEKTPOHHYI MHGOPMAIMOHHO-
oOpa3oBaTenbHy0 cpeny KyaI['TY.

5. ®oH[ ONEHOYHBIX CPENCTB [Jis NPOBEIeHHsI TEKyIero KOHTPO/Is, MPOMeXKYTOYHOH
aTTeCTAlHU 00YIAIOIINXCS 110 TUCHUIUIHHE

5.1 ITacmopt ¢doHAA OIEHOYHBIX CPEICTB

[Nef pasnenos [ (remi) pasnena [Kox 3 ymenus, it oIt s [@opma rexymero koutpons smanwit, ymennit, npamn*lerknrn‘
‘ ‘ s i

‘ lomerra, |




[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.

[TucbMeHHas 4aCTh 9K3aMeHa COCTOUT U3 4-X 3ajad o HauboJjiee 3HAUYUMBEIM TeMaM (OCeHHero
ceMecTpa) paboueil mporpaMMEl. YCIOBUS 3ajad TeHEPUPYIOTCA B 3NeKTPOHHOU cucteMme Moodle,
oby4aromuecs: 0pOpPMIISIOT PELIeHNs 3afayd THCEMEHHO.

YCTHEIN 3Tall, COCTOUT B 3alllUTe PelleHNi, IPeCTaBIeHHEIX B MNCbMEHHON 9aCTH, a TaKXkKe OTBeTe Ha
OIUH TEOPeTUYeCKUil BOIPOC.

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

JK3aMeH (0OCeHHHH CeMeCTp)

IIpuMepHbIe BOIPOCHI 151 HOATOTOBKH K 3K3aMeHY

1. MeiicTBUS Haf KOMIJIEKCHEIMU YUCIaMU B anrebpandeckoi ¢popme (ClokeHUe, BHYUTAaHUE, YMHOKEHUE U
IeyeHue).

. OmpepeneHust TPUTOHOMETPHUYECKUX QYHKIMHI YUCIIOBOTO apryMeHTa.

. OcHoBHEBIE HOPMYJIBI TPUTOHOMETPHH.

. [IpeoOpa3oBaHye TPUTOHOMETPUYIECKUX BEIPAKEHUH

. Onpepnenenne apupMeTHIECKOTO KOPHS N-0¥ cTerneHu. CBOMCTBa KOPHEH U CTENEeHeH.

. [TpeoOpa3oBaHue HPpaNXOHAIbHEIX U II0KA3aTEIbHBIX BEIPAKEHUH,

. Ompepenernue norapudma. CBoicTBa morapudmos.

. ITpeoo6pa3oBanue morapuPMUIECKUX BHIPAKEHUH.

. Pemenue HepaBeHCTB METOIOM UHTEPBAJIOB.

. Pemmenue mpocTedux TPUTOHOMETPHUUYECKHUX, UPPAlMOHAIBHEIX, T0OKA3aTeIbHBIX U JIOTapUPMUIECKUX
ypaBHEHUH.
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I[IpumepHBIE 3agaHUs:

3amanue 1. [leficTBUS Hal KOMIIIEKCHBIMY YHCJIAMHU B anredpandeckoi popme.

3amanue 2. [Ipeo6pa30oBaTh BEIpakeHue (TPUTOHOMETPHYECKoe, CTeTIeHHOe, TorapuMUIecKoe).

3amanue 3. PemuTs HEPABEHCTBO (IPOOHO-paIlMOHANbHOE, HPPalXOHaIbHOe, T0OKa3aTeIbHOe).

3aganue 4. PelmuTh mpocTeiiliee ypaBHEeHNE (TPUTOHOMETPUYECKOE, UPPalLlMOHAIbHOE, T0Ka3aTeIbHOE,
nmorapuMuIecKoe).

JK3aMeH (BeCEHHHH CeMecTp)
IIpuMepHbIe BONPOCHI IJIsI IOAIOTOBKH K 3K3aMeHY
[IprMepHasi TeMaTHKa BOIIPOCOB, BEIHOCUMBIX Ha 9K3aMEH:

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

. IIpaBuna puddepeHnpoBaHys, IPUMEDPHl UX UCIIOIb30BaAHNUS.

. FeomeTpuueckuil u GU3NYECKUN CMBICTI IPOU3BOLHOU, IPUMEDEL.

. Onpenernenue To4eK 3KCTpeMyMa (GyHKIMY, KDUTHUECKUX TOYEK IIEPBOT0 Pofia. YCIoBUe IPU KOTOPOM
KpUTHYeCKas TOYKa IIepBOro pofia SIBISeTCS TOUKON SKCTpeMyMa.
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5. [locTaTOYHEIH IPU3HAK BO3PACTAHUS U YORIBAHUSA QYHKIMU. AJITOPUTM HCCIIeOBaHUS QYHKIMY Ha
HMHTEPBaIBl MOHOTOHHOCTH U TOYKM SKCTPEMyMa.
6. Ompenenenue ompenenerHoro uuterpana. ®opmymna HeioToHa-JIeiibHuIa. [€OMETPUYIECKUN CMBICT
OTIpefieIeHHOT0 UHTEerpasa.
7. Onpepenenue nmpu3mbl. QopMyiia s HaX0XKAEHUS TI0IIaayd O0KOBOM MOBEPXHOCTH MPSMOU TPU3MHI.
dopMysa [ HaX0XKAeHUs 06beMa ITPU3MHL.
8. Onpepenenne nupamuasl. YopMyrna A BEIYUCIEHUS [TOJTHOU IOBEPXHOCTH nupaMupsl. Oopmyna ans
BHIUKMCIIEHUS 00heMa MUPAMULIEL.
9. Onpepenenre NPSIMOTO KPYTOBOTO IMIMHAPA. JJIEMEHTH HuIMHAPa. PopMyria miomany 60KOBOH 1
IIOJTHOY TIOBEPXHOCTEN UMIMHAPA, GopMysia [y BEIYUCIeHns 00beMa UIHHADA.
10. Omnpenenenue MPSIMOTO KPYTOBOTO KOHYCa. J7IeMEeHTH KOHyca. PopMyra miomany 00KOBOM U TOMHON
TTOBEPXHOCTEH KOHYyca, hopMyIia [jis BHYKUCIeHUsT 00beMa KOHyca.
11. Onpepenenue mapa, chepsl. Paznuure aTux gByx Ten. GopMmyna A BHYUCIIEHUS MIIOLUIAAH TTOBEPXHOCTH
chepsl, 00beMa mapa.

[TpuMepHBIE 3aJaHUS:

3apmanue 1. IIpoguddepeHINpPOBaTH GYHKUHUIO.

3apmanue 2. VccnenoBaTh GYHKLKIO C TIOMOIILIO IIPOU3BOLHOM.

3apmanue 3. BEIYUCIUTE ONpefeieHHEIN UHTerpajl. BEUUCIuTE miomans GUrypsl.
3amanue 4. BEIYUCTUTH MIomans (065eM) reoMeTPUIECKOTO Tella.

Kputepuu oleHuBaHUS:

90-100 6anoB - Ipu MPaBUJILHOM U TIOJTHOM OTBETE Ha BOIIPOC, YBEPEHHOM BlafieHUHN TEPMUHOJIOTUEH,
TIpaBUJIbHOM peLIeHHuH U 0OPMIIEHUM BCEX 3aflaHuM;

80-89 6anoB - IpHu IPABUILHOM ¥ IIOJIHOM OTBETE Ha BOIPOC, IPABUILHOM PEIeHUN U 0)OPMIeHUN
TpeX 3afaHui UK MPABUILHOM peIleHWM U 0POPMIEHUHU BCEX 3afaHui (063 OTBETa Ha TEOPETHUYECKUH
BOIIPOC);

60-79 6anioB - MpY HEMIOJTHOM OTBETE Ha BOIPOC, IPABUJILHOM PEUIeHUU ¥ 0POPMJIEHUN HE MEHee
OBYX 3aflaHU;

0-59 6anmoB - MpU HEIOJIHOM OTBETE Ha BOMPOC, MPAaBUIbHOM pellleHuU ¥ 0hOPMIIEHUH MEeHee ABYX
3aJaHun.

[Ikarna oneHUBaHUS:
KonunuectBo 6anios 0-59 60-79 80-89 90-100

[lIkama oneHUBaHUSI HEeYOOBJIETBOPUTEJIEHO YOOBJIETBOPUTEJIEHO XO0pOoI1Io OTJIMYHO

5.2.3 MeTogu4YeCKHe MaTepHaibl, ONpeae/IsiolIne MpoueIypsl ONeHUBaHUsI 3HAHUHN, YMEHHH,
IMPAKTHYECKOro ONbITA [EeSITEeILHOCTH, XapaKTePHU3YIoIue 3Tanbl GopMHUPOBaAHHUS KOMIIETEHIIHH

[NTopsinoK opraHu3aldy IPOBENEHNS TEKYIIero KOHTPOJIS U IPOMeXyTOYHO! aTTeCTallii IPefCcTaBleH
B [1070KEeHUU O MPOBEAEHUHM TEKYLUIETO0 KOHTPOJNS W IPOMEXYTOUHON aTTeCTallMud 00ydYalUIuxcs,
ocBamBaOUMX 06pa30BaTeNbHEE TPOrPAaMMEL CPENHETO podeccroHanbHOTO o6pa3osanus B Ky3I'TY (Un 06/-
10).

6. UHblEe cBegeHus U (MIM) MaTepHaIbl
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