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1. OBJIACTh NIPUMEHEHUS PABOYE MPOT PAMMBbI

1.1|ITporpaMma y4eOHOM NUCIUILINHBI ABJISETCS YaCThIO OCHOBHOM MpodecCHOHAIbHON 00pa30BaTeIbHON IPOrpaMMbl B
cootBercTBUH ¢ PI'OC no cnermansroctu 40.02.02 IIpaBooxpanuTenbHas A€ITEIHHOCTb.

2. MECTO JUCHUILJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI

Lk (pasaen) OIT: loviL4

2.1|Tpe6oBaHus K NMpeIBAPHTEILHOI MOATOTOBKE 00yYAIOIIEr0Cs:

2.1.1|ncopmaTka: TEOpHUs ¥ IPAKTHKA

2.2|IucuunauHbI (MOAYJIH) U MPAKTHKH, IJ18 KOTOPHIX 0CBOEHHE JaAHHOM TUCHUNINHBI (MOIYJIs1) HE00XO0HMMO KaK
npeaulecTByoLee:

2.2.1|1adopManinoOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B IPO(ECCHOHAIBHON e TeTbHOCTA

2.2.2|KpumMuHanucTuka

3. HEJIM U1 3AJAYN JUCHUITIJIMHBI MOAYJISI) - TPEBOBAHMUS K PE3YJIBTATY OCBOEHUSA JUCHUIIJINHBI
MOoAyJis)

OcBoeHHe cofiep:kaHUsl Y9eGHOTO MpeaMeTa 00ecednBaeT NOCTHKEHHE 00y AI0IHMMHCS CIIeTYIOIIHX Pe3yIbTATOB:

3.1 JINYHOCTHBIX

c(hopMHUPOBAHHOCTH MIPEICTABICHHUI O MaTEMATHKE KaK YHUBEPCAIBHOM SI3bIKE HAYKHU, CPEICTBE MOICIUPOBAHUS SBICHUN 1
MPOLIECCOB, 00 UIIESIX U METO/IaX MaTeMATHKH; MIOHUMAaHHe 3HAYMMOCTH MaTeMaTHKH [Tl HAYIHO-TEXHUYIECKOT0 Mmporpecca,
c(hopMHUPOBAHHOCTH OTHOIICHHS K MATEMATHKE KaK K 9aCTH OOI[eYeTIOBEYECKON KYIBTYPhI Yepe3 3HAKOMCTBO C HCTOPHEH Pa3BUTHS
MaTEeMAaTHKH, dBOJIONUEH MaTeMAaTHYECKHUX UJICil; pa3BUTHE IOTHYECKOTO MBIIIJICHHSI, TPOCTPAHCTBEHHOTO BOOOPaKECHUS,
AITOPUTMHUYECKOM KyJIbTYPbl, KPDUTUYHOCTH MBILILICHHS HA YPOBHE, HEOOX0AUMOM [UTsl Oy myIueii mpodecCHOHAIBHON NeSTEeNbHOCTH,
UTSL TIPOJIOJDKEHNUS 00pa30BaHKs M CaMOOOPa30BaHHsI; OBIICHUEC MATEMATHISCKUMHU 3HAHMSMHU U YMEHHUSIMH, HEOOXOTUMBIMH B
MOBCEAHEBHOI )KU3HH, TSI OCBOCHHS CMEXHBIX €CTECTBCHHOHAYYHBIX JUCHUIUINH M AUCHUIUIAH IPO(ECCHOHANBHOTO [IUKJIA, IS
MOJTy4eHHUs1 00pa30BaHus B 00IACTAX, HE TPEOYIOMNX YIITyOIeHHOW MaTeMaTHIEeCKOM MOTOTOBKH; TOTOBHOCTh U CIIOCOOHOCTD K
00pa30BaHHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, Ha TIPOTSHKCHUH BCEH JKH3HU; CO3HATEIIPHOE OTHOIICHNE K HETIPEPHIBHOMY
00pa30BaHMIO KaK yCIOBHUIO YCICIIHOM MPOoeCCHOHANIBHON U O0ILIECTBEHHOM eSITEbHOCTH; TOTOBHOCTh U CIIOCOOHOCTH K
CaMOCTOSTEIBHON, TBOPYECKOW M OTBETCTBEHHOM JESTENLHOCTH; TOTOBHOCTD K KOJUICKTUBHOM paboTe, COTPYTHUYECTBY CO
CBEPCTHHKaMH B 00pa30BaTeNbHOI, 0OIECTBEHHO MMOJIE3HOM, Y4eOHO- HCCIeI0BATENBCKOM, IPOSKTHOM U APYTUX BUAAX
JIeSITeIbHOCTH; OTHOIICHHE K MPO(ECCHOHATBHON IEATENFHOCTH KaK BO3MOYKHOCTH yYaCTHsI B PEIICHUH JINYHBIX, OOIIIECTBEHHBIX,
rOCYIapCTBEHHEIX, 00IIEHAIIMOHAIBHEIX IPOOIEM;

3.2 MeranpeaMeTHBIX

YMEHHE CaMOCTOSATENILHO ONPEAENIATh HEeIH AeATEIbHOCTH U COCTABIATH [UIAHbI EeATeIbHOCTH; CAMOCTOATEIBHO OCYIIECTBIIATS,
KOHTPOJHMPOBATh U KOPPEKTUPOBATH AESTEILHOCTD; UCIIOJIB30BAaTh BCE BO3ZMOXKHBIE PECYPCHI ULl JOCTHKEHHS IIOCTaBICHHBIX LieNel u
peann3alyy IUIaHOB e TeIbHOCTH; BEIOMPATh YCIIEIIHbIE CTPATETHH B PA3IMYHBIX CUTYAIUIX; YMEHHE IPOAYKTUBHO 00IIAThCS U
B3aMMOJICHCTBOBATh B POIIECCE COBMECTHOI ACATENLHOCTH, yIUTHIBATD TTO3HUIMH APYTUX YYACTHHKOB ACATEIBHOCTH, 3()(EKTHBHO
paspemars KOH(IUKTHI; BlIaJICHUE HaBbIKaMU NI03HABATENbHOH, y4eOHO-HCCIeN0BATENBCKOM U IPOEKTHOI e TeIbHOCTH, HABBIKAMU
pa3pemeHus MpobieM; CIoCOOHOCTh U TOTOBHOCT K CAMOCTOSITEIBHOMY MTOMCKY METOJOB PEIICHN IPaKTHIECKHX 3a/1ad,
[IPUMEHEHUIO PA3IUYHBIX METOJIOB TIO3HAHHS; TOTOBHOCTb U CIOCOOHOCTH K CAMOCTOATEIbHON HH(POPMALMOHHO-[I03HABATEILHOM
JIeATeNbHOCTH, BKITI0YAsl yMCHIE OPHEHTUPOBATHCSA B PA3IMYHBIX HCTOYHHKAX HH(OPMAINHN, KPUTHIECKH OLICHUBATD H
HMHTEPIPETUPOBATH HHYOPMALHIO, TOTyJaeMyT0 U3 PA3IMIHBIX HCTOUHUKOB; BIaICHNE S3BIKOBBIMU CPEICTBAMH — YMEHHE SICHO,
JIOTHYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY 3PEHUS, UCIIONb30BaTh aIeKBAaTHBIE SI3bIKOBBIC CPEACTBA; BIaJCHUE HABBIKAMU
M03HABATENBHOHN pPe(hIIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBUH 1 MBICIUTEIIBHBIX TIPOIIECCOB, UX PE3yIbTaTOB M OCHOBAaHHH,
TPaHUIl CBOETO 3HAHUS U HE3HAHUSI, HOBBIX I03HABATENbHBIX 3a/1a4 U CPEJICTB UX JOCTHKEHHUS; 1IeeyCTPEMIICHHOCTD B IOUCKAX U
HIPUHATHH PEIIeHHH, COOOPa3UTETbHOCTh U HHTYHUIHS, PAa3BUTOCTH IIPOCTPAHCTBEHHBIX MPeCTaBIeHHI; CIOCOOHOCT BOCIIPHHUMATD
KpacoTy ¥ FapMOHUIO MHPA;

3.3 IIpenMeTHBIX

YMEHHE ONIEPUPOBATH MIOHATUAMM: OIIPEJIEIIEHHE, aKCHOMA, TEOPEMA, CIEICTBHE, CBOMCTBO, IPU3HAK, JOKA3aTeIbCTBO, PABHOCUIILHBIE
(bopMyIMPOBKH; yMeHHE HOPMYINPOBATH 0OpaTHOE U MPOTHUBOIIOIOKHOE YTBEPXKACHUE, IPUBOJUTE IPUMEPHI U KOHTPIIPUMEDHI,
HCIIOJIB30BaTh METOJ MaTEMaTHYECKON HHAYKIUH; IPOBOJUTD JOKa3aTeIbHBIE PACCYKACHH IIPH PELICHUH 3a/a4, OLICHUBATh
JIOTHYECKYIO IIPaBUIILHOCTD PAcCyKAECHUI; yMEHUE ONEPUPOBATh MOHITUAMH: MHOXKECTBO, IIOJAMHOKECTBO, OIIEPALIUH HaJl
MHOYKECTBaMH; YMEHHUE UCIIOJIb30BaTh TEOPETUKO- MHOKECTBEHHBIHN anmapatT Ul OIMCAHUS PealIbHBIX IPOLIECCOB U ABJICHUN U IIPH
peLIeHNH 3a/1a4, B TOM YHUCIIE U3 IPYTHX yYeOHBIX IPEAMETOB; yMEHHE ONEPUPOBATh HOHATHSMU: Ipad, CBA3HBIN rpad, 1epeBo, IUKI,
rpad Ha IJIOCKOCTH; YMEHUE 3a/1aBaTh U OIMCHIBATh Ipad)bl pa3IuUHBIMU CIOCOOAMU; UCIIOJIB30BaTh I'padbl IPH PEIIECHUH 3a]ay;
yMEHHE CBOOOIHO ONEPHPOBATh MOHATHAMH: COUETaHHE, IEPECTAaHOBKA, YUCIIO COUETAHMH, YNCIIO IIepeCTaHOBOK; OuHoM HbioToHa,
yYMEHHE TIPIMEHATh KOMOMHATOPHEIE (DAKTHI M PacCyKACHUS I PeIIeHHs 3a1ad; YMEHHE ONIePHPOBATh HOHATHAMU: HATYpaJIbHOE
YHCIIO, LEN0E YNCIIO0, OCTATOK 10 MOZYJIIO, pallMOHAIBHOE YHCIIO, MPPALIMOHAIEHOE YUCIIO0, MHOKECTBA HATYPAJIbHBIX, LENBIX,
paLUOHATIBHBIX, JEUCTBUTENbHBIX YUCEN; yMEHHE UCIIOIb30BATh IPU3HAKU JEIUMOCTH, HAUMEHBIIHNH 00Ul IEeIUTeNb U HAUMEHBILIEE
o01mee kpaTHOE, aNMropuT™M EBKIMIA U pelIeHnH 3a1ad; 3HAKOMCTBO € PA3IMYHBIMH MTO3ULIMOHHEIMU CHCTEMAaMH CUUCIICHUS; YMEHUE
cBOOOIHO OIIEPUPOBATH MOHATUAMMU: CTEIIEHb C LIEJIbIM II0Ka3aTeNEM, KOPEHb HaTYPalbHOHU CTENEHNU, CTENEHb C PAlMOHAIbHBIM
HOKa3aTeleM, CTEHeHb ¢ JeHCTBUTEIbHBIM (BEIIECTBCHHBIM) ITOKa3aTeleM, JIOTapu(M JHCIIa, CHHYC, KOCHHYC H TaHT€HC
IIPOU3BOJILHOTO YHCTIA; YMEHUE ONEPUPOBATH NOHATUAMU: TOXKIECTBO, TOXKIAECTBEHHOE TPe0Opa30BaHue, ypaBHEHUE, HEPABCHCTBO,
CHUCTEMa ypPaBHEHHI M HEPABEHCTB, PABHOCHIILHOCTD yPaBHEHUI, HEPABEHCTB M CHCTEM, PAIMOHAJBHBIE, HPPAallMOHAJIbHEIE,
[IOKa3aTeNbHbIe, CTEeNIEHHbIE, Jorapu(pMUIECKIe, TPUTOHOMETPHUYECKUE YPAaBHEHNUSI, HEPAaBEHCTBA U CUCTEMBI; YMEHHE pelaTh
YPaBHEHHMsI, HEPABEHCTBA M CHCTEMBI C TIOMOUIBIO PA3JIMYHBIX IPUEMOB; PEHIATh YPABHEHHM:A, HEPABEHCTBA U CHCTEMBI C IIAPAMETPOM;




MPUMEHSTh YPpaBHEHUsI, HEPABCHCTBA, HX CUCTEMBI JJIsI PEIICHHS MaTeMAaTHYECKHUX 33/1a4 U 3a]a4 U3 Pa3uuHbIX 00JacTel HayKu U
pealibHOM KU3HH; yMEHHE CBOOOTHO ONIEPUPOBATh MOHATHAMU: rpaduK QYHKIUH, 00paTHas QYHKIUS, KOMIIO3UIHS QYHKINH,
JUHeHHas GYHKIWS, KBagpaTHIHas QYHKIHS, CTEIeHHAs (YHKIUS C HEJBIM OKa3aTesieM, TPUTOHOMETPHUYECKUe (DYHKIIMU, 0OpaTHbIC
TpPUTOHOMETpUUYeCcKUe HYHKINH, TOKa3aTenbHas ¥ JorapupMuaeckas GyHKIHUN; yMEHHE CTPOUTH rpaduku HYHKIHA, BBEITOIHATH
npeoOpa3oBaHus rpaguKOB QPYHKIUIT, yMEHHE UCTIONB30BaTh rpaduKu QyHKIMHA A U3y4EHHS MPOIIECCOB U 3aBUCUMOCTEH MpH
PELICHUH 3a/1a49 U3 APYTUX YISOHBIX MPEJAMETOB U U3 PEalbHON JKU3HHU; BRIPAKATh (GOPMYIIaMH 3aBHCUMOCTH MEX/Y BEIUYNHAMH;
yMeHHE CBOOOIHO OMEPHPOBATH HOHATHAMH: Y€THOCTH (PYHKIMH, IIEPHOAMYHOCTD (PYHKIMH, OTPAHHIECHHOCTH (DYHKIHH,
MOHOTOHHOCTB (DYHKIIMH, IKCTpEeMyM (YHKIUH, HaHOOJIbIIIee U HANMEHbIIIee 3HAYCHUsI (DYHKIIMU Ha TIPOMEKYTKE; YMEHHE TPOBOIUTD
uccreoBaHue GpyHKIMH; YMCHHUE HCIIOJIb30BaTh CBOWCTBA U rpaduku QyHKIMIT AT peLIeHHs] ypPaBHCHHI, HEPABCHCTB U 337134 C
napaMeTpaMu; n300pakaTh Ha KOOPAUHATHON INIOCKOCTH MHOYKECTBA PEIICHHUH ypaBHEHHIH, HEPABEHCTB U UX CUCTEM;

yMeHHE CBOOOIHO OMEPHPOBATH IOHATHSIMH: OCICAOBATEIFHOCTD, apu(hMETHYECKast IIPOTPECCHSI, TEOMETPHUYECKAst IIPOTPECCH,
OECKOHEUHO YOBIBAIOIasi TEOMETPHYECKAs MPOTPECCHSI; YMEHHE 3a/IaBaTh MOCIIEA0BATEILHOCTH, B TOM YUCIIE C TOMOUIBIO
PEeKypPEHTHBIX (OPMYJI, YMCHHE OIIEPHPOBATH HOHATHAMH: HEIIPEPHIBHOCTh (DYHKIMH, aCHMITOTHI rpadika GyHKIUNH, IepBast 1
BTOpPAsi MPOM3BOAHAS (HDYHKIIMH, TEOMETPHYCSCKUI M HU3HUESCKUIT CMBICI IPOU3BOTHOM, MTEPBOOOPA3Hast, ONPeIeICHHbIH HHTETPAT;
YMEHHE HAXOAUTh aCHMITOTHI rpaduka GyHKIMI; YMEHNAC BBIYMCISITS IPOU3BOAHBIC CYMMBI, IPOU3BEACHUS, YACTHOTO H KOMITO3HIIHN
GbyHKIMH, HAXOAUTh YPaBHEHUE KAacaTelbHOU K rpaduky QyHKIHH; YMEHUE UCTIOIb30BATh IIPOU3BOAHYIO JUTS HCCIICA0BAHMS
GbYHKIHHN, 171 HAXOXKICHHS HAMTYYIIero PEUICHHUS B IPHKIIAJHBIX, B TOM YHCIIC COLMATBHO-3KOHOMHYECKUX 1 (PU3HYCCKUX 3a/1a4ax,
IUTSL OTIPEICTICHUS] CKOPOCTU M YCKOPEHHS; HAXOIUTh IUIOMAAN U 00beMbI (DUT'Yp C TOMOIIBI0 HHTErpaja; IPHBOIUTH IIPHUMEPBI
MaTeMaTHYECKOr0 MOICIHPOBAHHMS C MOMOIIBI0 AU(depeHIMATBHBIX YPABHEHHUIT; YMEHHE OMCPHPOBATH IOHATHAMH: KOMILICKCHOE
YHCII0, CONPSDKCHHBIC KOMIUIEKCHBIC YKCIIa, MOYJIb M apIyMEHT KOMIUICKCHOTO YKcIa, (hopMa 3amucH KOMIUICKCHBIX YHCET
(reomeTpuyecKasi, TPUTOHOMETPHUYECKas U anredpandeckas); yMeTh IPOU3BOIUTh apH()METHICCKUE JEHCTBHS ¢ KOMIUICKCHBIMA
YHCJIaMU; TIPUBOIUTH MIPUMEPHI HCIIOJIb30BAHHS KOMIUIEKCHBIX YHCEN; yMEHHE CBOOOIHO OMEPUPOBATH MOHATHIMU: CpEIHEe
apudmernIeckoe, MeraHa, HanOoJIbIIee i HANMEHBILCE 3HAYCHUSI, Pa3MaXx, AUCIEPCHs, CTAHAAPTHOE OTKIOHEHHE ISl ONIMCAHHS
YHCIIOBBIX JAHHBIX; YMEHHUE HCCIIEI0BATh CTATHCTHUECKUE JJAHHbBIC, B TOM YHCIIE C IPUMEHEHHEM TpadhHuecKuX METOJIOB U
9IICKTPOHHBIX CPEICTB; TPaUIECKU UCCIEA0BATh COBMECTHBIC HAOIOCHHS C IIOMOIIBIO AUArPAMM PACCCHBAHUS M JIHHEHHOI
perpeccun; yMeHHe HaXOJIUTh BEPOSITHOCTH COOBITHI C HCIONB30BaHHEM rpadMIecKUX METOIOB; IPUMEHSITD JUTS PEIIeHHUS 33184
(hopMyJIBI CIIOKEHUS 1 YMHOXEHHUS BEPOSATHOCTEH, POpMyITy MOJTHOM BeposTHOCTH, popMyny bepHysun, KoMOUHATOpHBIC PAaKThI U
(bopMyJIbI; OIIEHUBATh BEPOSTHOCTH PEATBHBIX COOBITHI; YMEHHE ONIEPUPOBAThH MOHATUAMHU: CIydaiHas BEIMYMHA, PAaCcTIpe/ieeHIe
BEPOSITHOCTEH, MATEMaTHYECKOE OXKUAAHNE, JUCIIEPCHS M CTAHAAPTHOE OTKIIOHEHHE CITyYaifHOM BeIMIMHbL, QYHKINH paciupeeIcHus
Y IJIOTHOCTH PaBHOMEPHOTO, MOKA3aTeILHOTO U HOPMATLHOTO PACIIPECIICHUI; YMEHUE UCTIOIb30BATh CBOMCTBA H3YUECHHBIX
pacrpeaeeH il IUIsl pEICHHS 3a/1a4; 3HAKOMCTBO C IOHSATHSIMH: 3aKOH OOJIBIIIMX YHCEII, METObI BHIOOPOYHBIX UCCIICIOBAHIIA; YMCHHIE
MPUBOAUTH TIPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIIMX YHUCEN B IPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHE CBOOOTHO OMEPUPOBATD
MOHSTUSIMHU: TOYKA, PSAMAasi, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIYY, TUIOCKHUN YToJI, ABYTPaHHBINA YOI, TPEXTPaHHbIH YToJI,
MePECEKAIOLINECs, TapaIUIeIIbHBIC U CKPCIMBAOIINECS IPSIMBIE, TTAPAJUICIBHOCTD U MEPIICHAUKYIIPHOCTD MPSMBIX U IUIOCKOCTEH,
YTOJ MKy TIPSIMBIMH, YTOJI MEXKY TPSIMOM H TNIOCKOCTBIO, YTOJ MEXKY IIOCKOCTAMHU; YMEHHE UCTIONB30BATh MPU PEIICHUH 337134
H3y4eHHBIC (DAaKTHI U TCOPEMBI [UIAHUMETPHUI;, YMEHHE OLICHUBATH PAa3MEPBI 0OBEKTOB B OKPY)KAIOLIEM MUPE; YMEHHE OIIEPUPOBATh
MOHSTUSIMUA: MHOTOTPaHHHUK, CeUeHNE MHOTOTPAaHHUKA, TIPABUJIbHBII MHOTOTPaHHUK, IPU3Ma, MUpaMuIa, GUrypa U OBEPXHOCTh
BpAILCHHS, IIIHHIP, KOHYC, map, chepa, pa3BepTKa IMOBEPXHOCTH, CCUCHHS KOHYCa M HIIHH/PA, lTapauIeIbHBIC OCH W OCHOBAHHIO,
CeYeHHMe IIapa, II0CKOCTb, Kacaromasics cepsl, MINHAPA, KOHYCa; YMEHHE CTPOUTh CEYCHHE MHOTOTPAHHHKA, H300paxaTh
MHOTOTPAHHHUKH, (DUTYPHI U TOBEPXHOCTH BPAIICHHS, UX CCYCHHS, B TOM YHCIIC C IOMOIIBIO 3IEKTPOHHBIX CPEICTB; YMCHHE
IIPUMEHSATH CBOMCTBA T€OMETPUIECKHUX (PUTYpP, CAMOCTOSATENEHO (OPMYIUPOBATH ONPEETICHHS U3Y4aeMbIX (GUTYyp, BBIABUTATD
THIIOTE3bI O CBOKMCTBAX U MPU3HAKAX T€OMETPHUYCCKUX (DUTYp, 00OCHOBBIBATH HJIM ONPOBEPraTh UX; YMEHHE IIPOBOIUTH
KiaccupuKanuo GUryp 1o pa3IuYHbIM IIPU3HAKAM, BHIIOJIHATH HEOOXOIUMBIE JOTIOJHUTENILHBIE IIOCTPOCHHS; YMEHHUE CBOOOIHO
OIEPUPOBATH TIOHATHSIME: TLIOIIA(s GHUTYPHI, 00beM QUTYpBI, BEIHYHWHA YIJIA, PACCTOSIHIE OT TOYKH [0 TUIOCKOCTH, PACCTOSIHIE
MEXKAY NPAMBIMU, PAaCCTOAHUEC MEKIY INIOCKOCTAMU, IJIOIIAAb C(bepbl, omanab NOBEPXHOCTU MUPpAMHUIbI, IIPU3MBI, KOHYCAa,
IIHHIPA, 00beM Ky0a, IPSIMOYTOIBHOTO MapajuIeieuIie ia, MIPaMU/IbL, TPU3MBIL, IIHHIpPA, KOHYCa, [apa; YMEHHE HAXOIUTh
OTHOIIEHHE 00bEMOB NOAO0OHBIX (QUTYpP; YMEHHE CBOOOTHO OIEPUPOBATH IOHATHAMU: IBIKCHUE, TAPAIIIEIBHBIA IEpEeHOC, CHMMETPHS
Ha IUTOCKOCTH H B IPOCTPAHCTBE, [IOBOPOT, IPeodpa3oBaHie noao0us, moao0HbIe (GHUryphl; YMEHHE PACIIO3HABATH PABHBIC U ITO00HbIC
(GUrypsl, B TOM 4HCIE B IPUPOJE, HCKYCCTBE, apXUTEKTYPE; YMEHUE UCIIOJIL30BATh T€OMETPUYECKUE OTHOILCHUS, HAXOAUTD
reOMETPUYECKHE BENMUMHBI (JUTHHA, YOI, IUIOMIa b, 00beM) [IPH PEIICHUH 33/1a4 U3 APYTHX YIeOHBIX MPEIMETOB U U3 PeallbHON
KU3HU,; YMCHHUEC CBO60,}1HO OIIEPUPOBATH NOHATHAMMU: IPAMOYT'OJIbHAsA CUCTEMA KOOPANHAT, BEKTOP, KOOPAUHATBI TOYKH, KOOPANHATHI
BEKTOpa, CyMMa BEKTOPOB, IIPOU3BEICHIE BEKTOPA Ha YKCIIO, PA3JI0)KeHUE BEKTOPA 10 0a3UCy, CKAISIPHOE IIPOM3BEICHHE, BEKTOPHOE
MPOU3BEACHHUEC, YT'OJI MEXKIAY BEKTOPpaMU; YMCHUEC UCIIOJIb30BaTh BCKTOprIﬁ u KOOpZ[MHaTHbIﬁ MCETOA 4JIs pCHICHUS TCOMETPUICCKUX
3a/1a4 1 3aj1a4 JPYruX y4eOHbIX PEIMETOB; OIIEPUPOBATh MOHIATHAMHE: MaTpuna 2 X 2 u 3 X 3, onpeneuTeNns MaTpHIIbL,
FeOMeTpI/IqCCKI/Iﬁ CMBICJT OIPEACIIUTEIISA; YMEHUE MOICIINPOBATHL PCAJIbHBIC CUTYallX Ha A3BIKE MAaTEMATUKH,; COCTABJIATH BhIPAKCHUA,
YpaBHEHHsI, HEPABEHCTBA M MX CUCTEMBI [0 YCIOBHUIO 331a4H, HCCIIEI0BATh IIOCTPOCHHBIE MOJIENH C MCIOIb30BaHUEM allapara
anreOpbl, HHTEPIPETUPOBATH MOJMYYCHHBIN PE3yJIbTAT; CTPOUTh MATEMATHYECKUE MOJICIH C TOMOIIBIO TEOMETPHUYCCKHUX MTOHATHI U
BEJINYHH, PeIIaTh CBA3aHHBIC C HUIMH NPAKTHIECKHE 3a/1a4H; COCTABIISTH BEPOSTHOCTHYIO MOJENb M UHTEPIIPETUPOBATH Oy YESHHBIH
pe3yabTaT, peuiaTh NPUKIAIHBIC 3aJa4U CPECACTBAMH MaTEMAaTHYCCKOT'0 aHaIn3a, B TOM YHUCJIE COIIMAJIBHO-OKOHOMHUYCCKOI'O U
(bu3H9IecKoro xapakrepa; yMeHHe BIOUPATh MOAXOMSAIINA METO I TSl peLICHHS 3a/1a4H; MOHMMaHHUe 3HAYMMOCTH MaTEMaTHKH B
HU3YUYCHUU MPUPOIHBIX U OGU_[CCTBCHHBIX IIPOLIECCCOB U HBJ’ICHI/II‘/’I; YMEHHEC pacrio3HaBaTh IMPOSABJICHUE 3aKOHOB MaTCMAaTUKU B
HCKYCCTBE, YMEHUE IPUBOAUTD IPUMEPHI MATEMATHYECKUX OTKPBITHIA POCCHHCKOI U MUPOBOW MaTeMaTHYECKON HAYKH.




4. CTPYKTYPA U COJIEP’)KAHUE JUCIHUAIIIMHBI (MOLY.JIs5T)

Kon HaumenoBanmue pa3nesioB u TeM /Buj | Cemectp / | YacoB | Komneren- |JIutepatypa u| Unre | Ipumeuyanue
3aHATHSA 3aHATUSA/ Kype MU 3J1. pecypchbl | pakT.
Pa3nen 1. Asnredpa

11 PasButne nonsaTHs o yncie 1
/Tema/

1.2 Lenble 1 panMoOHANbHBIE YUCIIA. 1 0,5 J1.1
HeiictBurenpHble unciaa. /Jlex/ JI1.2J12.1J13.1

1.3 [Ipaktuueckoe 3ausTHE 1 1 0,5 J1.1
BrimonHenne neMCcTBHI HAJ 1ETBIMU, JI1.2J12.1J13.1
palOHATBBIMY, ICHCTBUTEILHBIMU
yucnamu. /TIp/

1.4 BrInonneHnne a1eicTBUNA HaJT LIEIBIMH, 1 18 JI1.1
palOHANBEIMU, TE€HCTBUTEIHHBIMU JI1.2J12.1J13.1
yucnamu. /Cp/

1.5 To4HOE U MPUOITMKEHHOE 3HAUCHHS 1 0,5 JI1.1
BeNIMYMHEL [IpaBuiia OKpyrieHusI. JI1.2J12.1J13.1
AOGCONIOTHAST M OTHOCHTEINbHAS
MOTPEIIHOCTH MTPUOIIMKEHUSL.

TorpemHocTy apupMeTHIECKUX
nericteuil. Bepusie udps
npubmwkenus. /Jlex/

1.6 TIpakTudeckoe 3aHsATHE 2 1 0,5 JI1.1
Brrunciienre norpemHocTeit JI1.2J12.1J13.1
npubmmKeHus. Beraucnenus mo
npaBuiIaM BepHbIX 1u¢p /TIp/

1.7 BrrunciieHre norpemnHocTen 1 18 J1.1
npuOIKeHNs. BerarciaeHus no JI1.2J12.1J13.1
npaBuiaM BepHbIX 1udp /Cp/

1.8 TTonATHE O KOMIUIEKCHBIX YHCHAX. 1 0,5 J1.1
/JTex/ JI1.2J12.1J13.1

1.9 IIpakTuyeckoe 3anaTue 3 1 0,5 J1.1
Pemenne kBagpaTHOTO ypaBHEHUS C JI1.2J12.1J13.1
JeHCTBUTEIbHBIMH KO3 GUIMEHTaMU U
OTPHIATENLHBIM TUCKPIMHUHAHTOM Ha
MHOXECTBE KOMIUIEKCHBIX unce. /TIp/

1.10 Pemienue kBagpaTHOro ypaBHEHHUs C 1 18 J1.1
JICHCTBUTEIBHBIMU KO3(D(PUIIHEHTAMU U JI1.2J12.1J13.1
OTPHUIATEIIFHBIM TUCKPUMHUHAHTOM Ha
MHO>KECTBE KOMIUIEKCHBIX 4rcel. /Cp/

111 YpaBHeHUs, HEPABEHCTBA, CUCTEMBI 1

/Tema/




112

IMonsaTHe 00 ypaBHEHHH, HEPABEHCTBE,
cUCTeMe YpaBHEHHUHN MU (M) HEPABCHCTB.
Pemrenne (kak pe3yJsbTaT) ypaBHEHHUS,
HEpaBeHCTBA, CUCTEMBbI. PABHOCHIIBHOCTh
ypaBHEeHuUil, HepaBeHCTB, cUcTeM. /JIex/

0,5

J1.1
JI1.2J12.1J13.1

1.13

OCHOBHBIC IPUEMBI PEIICHHS YPABHEHHIA,
HEPABCHCTB, CHCTEM (Pa3JIoKCHIE Ha
MHO>KHTEIHU, BBE/ICHUE HOBBIX
HCU3BECTHBIX, [IOICTAHOBKA, IpaHIeCKHit
meton). /Jlex/

0,5

J1.1
JI1.2J12.1J13.1

1.14

[IpakTudeckoe 3ausTe 5

Perienue paumoHalbHBIX ypaBHEHUIA,
HEPAaBEHCTB U CUCTEM C OJTHOU
nepeMeHHo!. Perenne cucreM JTHMHEHHBIX
HEpPaBEHCTB C JIByMs IIEpEMEHHBIMH,
M300paKeHUE UX pEIICHUH Ha
KOOpAMHATHOM 1utockoctu. /I1p/

0,5

J1.1
JI1.2J12.1J13.1

1.15

[pakTHdeckoe 3aHATHE 6

IIprMeHeHHEe MATEMAaTHIECKUX METOIOB
JUTSL PELIIEHHST CO/IEPKATENBHBIX 3a71a4 U3
Ppa3InYHBIX 00JIACTE! HAYKH U TIPAKTHKH.
Wurepnperaliys pe3ynbTara, y4er
peanbHbIX orpannueHui /TIp/

0,5

J1.1
JI1.2J12.1J13.1

1.16

[prMeHeHHEe MaTEeMaTHIECKHX METO/IOB

IS PEIIEHUsT CO/IEPIKATENBHBIX 3a/[a4 U3
Pa3NUYHBIX 00JaCTell HAYKH U PAKTUKH.
/Cp/

20

J1.1
JI1.2J12.1J13.1

1.17

OyHKIMH, UX CBOMCTBA U IrpaduKu
/Tema/

1.18

Yucnosas pyskims. CocoObI 3a1aHus
¢dynkur. O0J1acTh ONpeaeIcHus 1
MHOYXECTBO 3HaueHui QyHkuuu. I'padux
¢byskuun. CpoiictBa GpyHKIMHU:
MOHOTOHHOCTB, YeTHOCTh, HEYETHOCTb,
OTPaHUYEHHOCTH, IEPHOTUIHOCTb.
ITpoMesxyTKH BO3pacTaHus U yObIBaHHS
¢ynkuuu. Hanbomnbliee 1 HauMeHbIee
sHaveHus GpyHkimu. ['papudeckas
uHrepnperarnus /Jlex/

0,5

J1.1
JI1.2J12.1J13.1

1.19

Oyukiust, oOpaTHas JaHHON (QYHKLIUH.
VYcnosue obparumoct GyHkipa. O6macTh
olpeeeHNs 1 MHOKECTBO 3HAUECHUH
oOpartHoi ¢pyHkiuu. ['paduku B3auMHO
00patHbIX QyHKuA. CnoxHas QYHKIUSL
/JTex/

0,5

J1.1
JI1.2J12.1J13.1

1.20

[Ipaktuueckoe 3ansTue 7

IMocrpoenue rpadukoB QyHKIHH,
3a/IaHHBIX PA3JIMYHBIMHU CIIOCOOAMH.
IIpeoOpazoBanus rpaguKoB:
HapajuIeNbHBIN EPEHOC, CHMMETPUS
OTHOCHTEINIFHO OCel KOOPHHAT
CHMMETPHSI OTHOCHTEIBHO Havasa
KOODPJMHAT, CHMMETPHSI OTHOCUTEIBHO
MPSMOH Y = X, pacTsHKEHHE U CKATHE BIOJH
oceit koopauHart /IIp/

0,5

J1.1
JI1.2J12.1J13.1

121

[IpakTnueckoe 3ansTHE 8
HccnenoBanue cBoicTB GpyHKINH IO ee
rpaduky. [Ipumeps! GpyHKIIMOHATBHBIX
3aBUCHMOCTEH B pealbHBIX Mpoleccax v
senenusx /Tlp/

0,5

J1.1
JI1.2J12.1J13.1

1.22

HccnenoBanue cBoicTB GpyHKINH IO ee
rpaduky. [Ipumeps! QpyHKIIMOHATBHBIX
3aBUCHMOCTEH B pealbHBIX Mpoleccax v
seaenusix /Cp/

20

J1.1
JI1.2J12.1J13.1

1.23

Crenenu, KOpHU 1 JorapuQmbl
/Tema/




1.24

KopeHns HaTypanbHO cTeneHy, ero
cBoiicTBa. CTerneHs ¢ paroHaIbHBIM
rokasaresnem, ee cBoiicra. CterneHs ¢
JeUCTBUTEIBHBIM IIOKa3aTeNeM, ee
CBONCTBa

/JTex/

0,5

J1.1
JI1.2J12.1J13.1

1.25

CrenenHasi pyHKIIHs, €€ CBOWCTBA U
rpaduku. [lokazarensHast pyHKIus, ee
cBoiicTBa u rpaduku. ['padudeckoe
pelIeHHe MPOCTEHIINX UPPAHOHATBHBIX H
IIOKa3aTeNbHBIX YPABHEHUH U HEPaBEHCTB
/JTex/

0,5

J1.1
JI1.2J12.1J13.1

1.26

Onpenenenue norapudgma. OCHOBHOE
JIOTapUPMUIECKOE TOKIECTBO.
JlecATHYHBIN 1 HATYpPAaIbHBIN JIOTapU(MBIL.
Jlorapudm npousBeneHus, 4aCTHOTO,
crenenu. [lepexox Kk HOBOMY OCHOBaHHIO
norapudma. JlorapudmupoBanue u
noTeHupoBanue. Jlorapupmudaeckast
(byHKLUS, ee CBOICTBA U TpadUKH.
I'paduueckoe perieHne TPOCTEHIITNX
JIOTapUPMUYECKUX YPAaBHEHUH U
HepaBeHCTB /JIek/

0,5

J1.1
JI1.2J12.1J13.1

1.27

[Ipakruueckoe 3ansTHE 9

Pemenne wuppanuoHanbHBIX YPaBHEHUN U
HepaBeHCTB. PelieHne moka3aTeabHbIX
YPaBHEHUU U HEPABEHCTB

Mp/

0,5

JI1.1
JI1.2J12.1J13.1

1.28

[Ipaktudeckoe 3ansTue 11

Pemenue norapudMuueckux ypaBHeHUH 1
HEpaBEeHCTB

Mp/

0,5

J1.1
JI1.2J12.1J13.1

1.29

Pemienne wuppanuoHalbHBIX YPABHEHUM U
HepaBeHCTB. PemreHne moKa3aTebHBIX
ypaBHEHUH U HEpaBEHCTB. Pemenue
JIOTapUPMHUICCKUX YPABHCHUH U
HepaBeHCTB /Cp/

20

JI1.1
JI1.2J12.1J13.1

1.30

OCHOBBI TPUTOHOMETPHUHU.
Tpuronomerpuueckue
GbyHKIUH

/Tema/

131

VYroun B Tpuronomerpun. I'panycHas u
panuaHHasi MEpHl yIia, 3aBUCUMOCTh
Mexay HUMuU. OnpezieneHns
TPUTOHOMETPUYECKUX (QYHKIUIL.
COOTHOLIEHUS MEXILY
TPUTOHOMETPUUECKAMH (DYHKIHIMH
OJIHOTO U TOTO K€ apryMeHTa. 3HaKu
TPUTOHOMETPUUYECKUX (DYHKIMI

/J1ex/

0,5

J1.1
JI1.2J12.1J13.1

1.32

Tpuronomerpuueckre GyHKIUUU CYMMBI U
Pa3HOCTH ABYX apTyMEHTOB, TBOHHOTO U
ITOJIOBUHHOTO apTyMEHTOB.
[IpeoOpazoBaHre CyMMBI 1 Pa3HOCTH
TPUTOHOMETPUYECKUX HYHKIUH B
npousBeaeHue. [IpeobpasoBanune
IIPOU3BEICHHS] TPUTOHOMETPUUECKUX
GyHKIMH B CyMMY WM Pa3HOCTb.
YeTHOCTh, HEYETHOCTD, IEPUOAUYHOCTD
TpUroHOMeTpHueckux GyHkuuil. @opmysl
npuBenenust /Jlex/

0,5

J1.1
JI1.2J12.1J13.1




1.33

TpuroHoMeTpuieckre GyHKINHU, UX
cBoiicTBa u rpaduku. ['paduueckoe
pelIeHre IpoCTENINX
TPUTOHOMETPUUECKUX YPABHEHUH U
HepaBeHCTB /JIex/

0,5

J1.1
JI1.2J12.1J13.1

1.34

Pemienre ypaBHeHui Bua SiNX=a, COSX=a,
tgx=a, ctgx=a. ApkcuHyC, apKKOCHUHYC 1
apKTaHI'€HC JJaHHOTo uucia /JIex/

0,5

J1.1
JI1.2J12.1J13.1

1.35

[Ipakrudeckoe 3ansTue 13
COOTHOIICHHUS MEXIY
TPUTOHOMETPUYESCKAMH (DYHKIHAMH
OJIHOTO ¥ TOTO e aprymenta /I1p/

0,5

J1.1
JI1.2J12.1J13.1

1.36

[Ipakruueckoe 3ausTue 14
TpuroHomerpuieckre GyHKIUN CYMMBI U
Pa3HOCTH JIBYX apryMEHTOB, TBOWHOTO U
MIOJIOBHHHOTO apTyMEHTOB.
[IpeoOpazoBaHe CyMMBI 1 Pa3HOCTH
TPUTOHOMETPHUYECKUX (HYHKIUH B
npousseneHue. IlpeobpasoBanue
MIPOM3BEICHHS] TPHTOHOMETPHYECKUX
(GyHKUMI B CyMMY WIIH Pa3HOCTh

Mp/

0,5

J1.1
JI1.2J12.1J13.1

1.37

[IpakTnueckoe 3ansatue 15

YeTHOCTB, HEYETHOCTD, IEPHOANIHOCTD
TPUTOHOMETpUYECKUX HyHKUUH. DopMyIIbl
npuseaenus /TIp/

0,5

JI1.1
JI1.2J12.1J13.1

1.38

[Ipakruueckoe 3ausitTue 16
Pemenne TpuroHOMETPHUYECKUX ypaBHEHUI
Mp/

0,5

JI1.1
JI1.2J12.1J13.1

1.39

[IpakTuueckoe 3anstue 17

Pemenwne ynpaxuenunit o Teme "OCHOBBI
TPUTOHOMETPUU. TPUTOHOMETPHYECKHE
¢bynxuun" /Tlp/

0,5

JI1.1
JI1.2J12.1J13.1

1.40

Pemenue ynpaxxnenuii o teme "OCHOBBI
TPUTOHOMETpPUH. TpUroHOMEeTpHYEeCcKHe
¢yuknuu". [ToaroToBka JOKIag0B U
npesenTanuii. /Cp/

18

JI1.1
JI1.2J12.1J13.1

Pasznen 2. Hauaja MmaTreMaTH4ecKOro
aHaJIn3a

2.1

IIpenensl. HenpepbIBHOCTH
/Tema/

2.2

[MocnenoBarensHOCTH. CrIOCOOBI 331aHUS U
CBOMCTBA YHCIIOBBIX
nocnenoBatenbHocTel. IlonsaTue o npeaene
nocaenoBaTenbHOCTH. CyliecTBOBaHUE
Ipejesia MOHOTOHHOH OrpaHn4eHHON
nocaenoBaTenbHOCTH. CyMMUpOBaHUe
MOCJIeZI0BATENbHOCTEH

Beckoneuno yObiBaromas reoMmeTpuyeckas
mporpeccus, ee cymma. /JIex/

0,5

JI1.1
JI1.2J12.1J13.1

2.3

[IpaxkTnyeckoe 3ansaTue 18.
Beruncnenne npezaeios. /TIp/

0,5

JI1.1
JI1.2J12.1J13.1

2.4

HenpepbIBHOCTS (HYHKIMN B TOUKE U Ha
IPOMEXYTKe. THUIIBI TOUEK pa3pblBa.
CBoiicTBa HeNPePHIBHBIX QyHKIMi. /JIex/

0,5

JI1.1
JI1.2J12.1J13.1

2.5

[Ipakruueckoe 3ansTHE 19
OmnpeneneHue HENPEPLIBHOCTH (HYHKINH B
TOYKe U Ha npoMexxyTke. /TIp/

0,5

J1.1
JI1.2J12.1J13.1

2.6

Brruncnenne npezaesnos. OnpeneneHue
HEMPEPHIBHOCTH HYHKIMU B TOYKE U HA
npomexytke. /Cp/

20

J1.1
JI1.2J12.1J13.1




2.7

/dp/

J1.1
JI1.2J12.1J13.1

2.8

ITpoussoHast. [IpuMeHEHHE IPOU3BOIHBIX
/Tema/

2.9

3aauu, MPUBOJAIINE K IIOHATHIO
npou3BogHOM. Onpenenenue
MIPOU3BOJHON. Brruncienne mpon3BoaHOM
Ha OCHOBe onpenenenus. Ousnueckuii u
TeOMETPHYECKUI CMBICI ITPOU3BOJHOM.
/J1ex/

0,5

J1.1
JI1.2J12.1J13.1

2.10

JuddepeHnupoBanrue CyMMBI,
MIPOM3BEICHHS, YACTHOTO IBYX (DyHKITHI.
[Tpou3BoHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢byskuuit [IpuMeHeHne NPOU3BOJHBIX K
HCCIIEIOBAaHUIO (GYHKIUH U TIOCTPOCHHIO
rpadukos /JIex/

0,5

J1.1
JI1.2J12.1J13.1

2.11

[IpakTuaeckoe 3ansatue 20
Brruncnenue npoussonHbix /IIp/

0,5

J1.1
JI1.2J12.1J13.1

2.12

[IpakTudeckoe 3ausaTue 21

Bropas nponsBogHas. Guzndeckuii cMBICIT
NIEpBON U BTOPOU IIPOU3BOHBIX.
Haxoxnenue ckopoctu mporecca,
3aJlaHHOTO (DOPMYJION MITH TpadhUuKOM.
I'eomeTpuyeckuii CMBICT TIPOU3BOTHOM.
YpaBHeHHE KacaTelbHOU K rpaduky
¢byukuuu /TIp/

0,5

J1.1
JI1.2J12.1J13.1

2.13

[IpakTudeckoe 3aHsaTHe 22

IIpuMeHeHne TPOU3BOIHBIX K
HCCIIEIOBAaHUIO (DYHKIUH U TTOCTPOCHHUIO
rpaduxkos /TIp/

0,5

J1.1
JI1.2J12.1J13.1

2.14

BerurcrieHre npou3BoIHbIX. [IpuMeHeHne
MPOU3BOIHBIX K UCCIICIOBAHUIO (DYHKIHI U
nocrpoenuto rpadukos. /Cp/

14

J1.1
JI1.2J12.1J13.1

2.15

Wnrerpansl.  [IpuMeHeHHE HHTETPATIOB
/Tema/

2.16

[epBooOpaznas. HeonpeneneHHslii
HUHTETpall, ero cBorcTea. ®opmyJibl
HWHTETPUPOBAHUSI.

/JTex/

J1.1
JI1.2J12.1J13.1

2.17

OmnpeneneHHbli HHTETpal, €ro CBOKHCTBA.
Brluncnenye onpeneaeHHOro HHTerpana
1o

¢dopmyne HeroToHa-JIeliOHUIA.
I'eomeTpuyeckuii cMbICT ONPENENEHHOTO
uHTerpana. /Jlex/

0,5

J1.1
JI1.2J12.1J13.1

2.18

[IpakTudeckoe 3ansaTue 23
Brruncnenue nHTerpaios.
Mp/

0,5

J1.1
JI1.2J12.1J13.1

2.19

[IpaxkTuueckoe 3ausTue 24
ITprMeHeHNE HHTETPANIOB B (PU3UKE U
reoMeTpuu

Mp/

0,5

J1.1
JI1.2J12.1J13.1

2.20

BrruncieHre HeOnpeIeIeHHBIX U
ompelesIeHHbIX HHTerpajioB. /Cp/

16

J1.1
JI1.2J12.1J13.1

Pazgen 3. 'eomerpus

3.1

IpsiMbIe U TUIOCKOCTH B TIPOCTPAHCTBE
/Tema/




3.2 Axcuomsl ctepeomerpun. CiencTus us 0,5 J1.1
akcuoM. B3zaumHoOe pacronokeHue IByx JI1.2J12.1J13.1
IPSIMBIX B MpocTpaHcTBe. [lapamienbHOCTh
npsiMoi U mockoctH. [lapaniensHocTsb
mockocteil. [TapamnensHoe
npoekTupoBanue. IlocTpoenue
M300paKeHUIT MPOCTPAHCTBEHHBIX (GUTYP
/JTex/

3.3 [Ipakrudeckoe 3ausTHe 25 0,5 J1.1
[TepnenaukynapHOCTH IPSIMOI 1 JI1.2J12.1J13.1
IUIOCKOCTH. [IepreHIUKY AP 1 HAKIOHHAS
K INIOCKOCTH. PaccTosiHue OT TOYKH 10
IJIOCKOCTH. YTOJI MEXAY NpsAMOH U
IUIOCKOCThIO. Perienne 3anau.

Mp/

3.4 IIpakTudeckoe 3ausTHe 26 0,5 J1.1
Teopema o Tpex mepneHANKYJIsIpax. YToI JI1.2J12.1J13.1
MEXTYy TUIOCKOCTSIMU.

[eprieHTUKYIAPHOCTH MIOCKOCTEH.
Perrenue 3amgau. /TIp/

3.5 Pemenuie THIIOBBIX 3a/1a4. MOJTOTOBKA 16 JI1.1
pedepartos, 1oknanoB, npeseHrarmii. /Cp/ JI1.2J12.1J13.1

3.6 MHuororpannuku /Tema/

3.7 MHororpaHHas TOBEpXHOCTb. 0,5 J1.1
MHororpannuk. ['panu, BepiinHsl, pedbpa JI1.2J12.1J13.1
MHOTOTpaHHuKa. Teopema Ditnepa.

Brimyxuetii MHOTOTpaHHUK. Pa3BepTka
MHororpassuka. [IpaBusbHbIC
MHOTOrpaHHUKH /JIex/

3.8 [Ipakrudeckoe 3ansTe 28 0,5 J1.1
MMapannenenumnen. [Ipsmoit u JI1.2J12.1J13.1
MIPSIMOYTOJIbHBIN mapajutenenunes. Kyo
Mp/

3.9 IMpakTudeckoe 3ansTue 29 0,5 J1.1
[Mupamuna. [IpaBunpHas mupaMusa. JI1.2J12.1J13.1
VYceuennas nupamunaa /IIp/

3.10 Pemenne THIIOBBIX 3a/1a4. MOJTOTOBKA 16 JI1.1
pedeparos, 1oknanoB, npeseHTaiuii. /Cp/ JI1.2J12.1J13.1

3.11 Tena u moBepxHOCTH BpamieHus /Tema/

3.12  |Hwmungp. Konyc. Yceuennslii konyc. llap 0,5 J1.1
u cdepa, ux ceuenus. KacarenbHas JI1.2J12.1J13.1
IUIOCKOCTH K cepe /Jlex/

3.13  |IIpaktuueckoe 3anarue 30 0,5 J1.1
Humaanp. Konyc. Yceuennsiit konyc. [lap JI1.2J12.1J13.1
u cdepa, ux ceuenus. KacarenbHas
IUTOCKOCTH K cepe
Mp/

3.14 Pemenne TUIOBBIX 3a7a4. TOATOTOBKA 18 JI1.1
pedeparoB, HokIan0B, mpedeHTauuit. /Cp/ JI1.2J12.1J13.1

3.15 W3mepenus B reoMeTpun
/Tema/

3.16 OnpenesneHue 00beMa reOMEeTPUIECKOTO 0,5 J1.1
Tena. Beruncnenue oobeMa npusmsl, JI1.2J12.1J13.1

MUpaMUJIbl, YCEUEHHON NMUpaMuBbl,
LWINHPA, KOHYCa, YCEUEHHOTO KOHYyCa.
Brrancnenne miomaaei moBepXHOCTEH
LIHHAPA, KOHYCa, YCEYEeHHOTO KOHYCa.
Brruncnenne oobema mapa 1 miomanu
coepsl /Jlex/




3.17

IIpakruyeckoe 3ansrue 31

Brruncnenue minomaae moBepxXHOCTEHN U
00BEMOB MPU3MBI, TUPAMU/IbI, YCEUYECHHON
MUPaMUJIBL, HUIHHAPA, KOHYyCa,
YCEUeHHOTro KOHyca. Brruncinenune oobema
1Iapa u 1miomnaay cepsl

Mp/

0,5

J1.1
JI1.2J12.1J13.1

3.18

PemieHre THITOBBIX 3a/a4. MOATOTOBKA
pedeparos, 10KIa10B, pe3eHTanui. /Cp/

18

J1.1
JI1.2J12.1J13.1

3.19

BexTopsr 1 koopAHHATHI
/Tema/

3.20

Bexkropel. Monyne BekTopa. PaBeHcTBO
BeKTOpOB. CII0XKEeHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCIIO.
Koopaunats! Bextopa. [eiicTBus Hazg
BEKTOpaMH B KoopauHaTax. CKalsipHOe
[IPOM3BEJICHHE BEKTOPOB, €r0 CBOICTRA.
BrruncrieHue AMHBI BEKTOpA U yTiia
MEX/y BEKTOPaMH 110 UX KOOpAWHATAM
/J1ex/

0,5

J1.1
JI1.2J12.1J13.1

3.21

IIpakTuyeckoe 3ansTue 33
IIpssmoyromnpHas (HexapToBa) cucTemMa
KOOPJMHAT B MIPOCTPaHCTBE. Brruncienue
PaCCTOSIHUS MEXKITY IBYMS TOUKAMH.
YpaBHeHue cdeprl. YpaBHEHHUE
TUTOCKOCTH.

Mp/

0,5

J1.1
JI1.2J12.1J13.1

3.22

IIpaktudeckoe 3austue 34
Pemienue 3anau ¢ mpuMEHEHUEM BEKTOPOB
u koopauHat /TIp/

0,5

J1.1
JI1.2J12.1J13.1

3.23

PemieHre THITOBBIX 3a/a4. MOATOTOBKA
pedeparos, 1oknanoB, npedeHTanui. /Cp/

18

J1.1
JI1.2J12.1J13.1

Paznen 4. KomOunaTopnka, reopust
BepOATHOCTE M MaTeMaTHYecKast
CTATHCTHKA

41

OnemenTs! KOMOMHaTOpuKH /Tema/

4.2

OCHOBHBIE MTOHATUS KOMOMHATOPUKH.
IIpunuun cnoxxenus. [IpuHuun
yMHOKeHus. Pa3menienus, nepecTaHoBKY,
coueranust /Jlex/

0,5

J1.1
JI1.2J12.1J13.1

4.3

IIpaxkTudeckoe 3ansaTue 35

Pemenne 3am1ad Ha MOACUET YHCIA
pa3MelleHuil, TepecTaHOBOK, COUETaHUH,
Ha 1epe6op BapHaHTOB

Mp/

0,5

J1.1
JI1.2J12.1J13.1

4.4

PemeHre THITOBBIX 33/1a4. MOATOTOBKA
pedeparos, 1okIan0B, pe3eHTanui. /Cp/

16

J1.1
JI1.2J12.1J13.1

45

DJIeMEHTBI TEOPUU  BEPOSTHOCTEH
/Tema/

4.6

CryyaiiHoe cooObiTre. [locToBepHOE U
HEBO3MOKHOE COObITHsI. COBMECTHBIC U
HECOBMECTHBIE COOBITHS. DIIeMEHTapHbIE
HCXOJIBI OITBITA.

/JIex/

0,5

J1.1
JI1.2J12.1J13.1

4.7

Kitaccuaeckoe onpenenenne BepoITHOCTH
coObITHS. BIuKCIICHHE BEPOSTHOCTH
COOBITHSI HAa OCHOBE ee onpezaeacHus /Jex/

0,5

J1.1
JI1.2J12.1J13.1




4.8 JluckperHas ciy4aliHasi BeJIMYKMHA, 2 0,5 JI1.1
crocoOkI ee 3amanusl. YucaoBble JI1.2J12.1J13.1
XapaKTepUCTUKH JUCKPETHOH cirydaiiHON
BeJIMUUHEL [ToHATHE 0 3aKOHE OOIBIINX
yucen /Jlex/

4.9 [Ipakruueckoe 3ausTue 36 2 0,5 JI1.1
coObITHI. BEpOsATHOCTH CyMMBI COOBITHIA. JI1.2J12.1J13.1
[IpousBenenune coObITHI. Y CIOBHAS
BEPOATHOCTH cOOBITHS. HezaBrucumere
coObITHs. BeposTHOCTh MPOM3BEACHHS
coOprtuit.  /Tlp/

4.10 [Ipakruueckoe 3ausTue 37 2 0,5 JI1.1
Perienue 3anau no teme /Ip/ JI1.2J12.1J13.1

411 Pemenne THITOBBIX 3aa4. IIOATOTOBKA 2 14 J1.1
pedeparos, noknanos, npezeHraui. /Cp/ JI1.2J12.1J13.1

4.12 DJIeMEeHTB MAaTEeMaTHYeCKOI CTaTHCTHKA 2
/Tema/

4.13 3amaun MaTeMaTH4eCKOW CTaTUCTUKH. 2 0,5 JI1.1
I'eHepanbHas COBOKYITHOCTB M BEIOOPKA. JI1.2J12.1J13.1
Cpennee apudmeTndeckoe.

/JTex/

4.14 CraTtucTuieckoe pacipeeieHme 2 0,5 JI1.1
(BapuartmonHsIii psin). [lomuros. JI1.2J12.1J13.1
I'mcrorpamma. /Jlex/

4.15 Pemrenne THIIOBLIX 3a/a4. ITOATOTOBKA 2 12 JI1.1
pedeparos, noknanos, npezeHrarui. /Cp/ JI1.2J12.1J13.1

4.16 /DKk3amen/ 2 6 JI1.1

JI1.2J12.1J13.1

5. ®OHJ OHEHOYHBIX CPEJACTB

5.1. KouTpoJibHBIE BONPOCHI H 3aJaHNSA

IpakTHyeckue 3agaHus VISl IPAKTHYECKHX 3AHATHII M CAMOCTOATEIbHBIX PadoT K pa3aeny 2.

3apanue 1. Pemiute  ypaBHeHne x(x - 5)=-4
a)dul; 0)4,5; B) 4; r)—4ul; o) 1.
3amanme 2. Pennte HepaBeHcTBO 6x — 3 <-17 — (-x—5)
a)x< 4; 0)x< -4, B) x> - 4; r) x> 4; m) x<-18.
3aganue 3. Borunciaurs [E—lj:(l—O,Z)—Sﬁ .
5 6 24
a) 4ii; 6) 3,9; B) 11 r) 4; m L1l
12 12 12

3ananue 4. [IpencraButh B BUzIE

CTENIEHH W HAWTH 3HAYCHHUE BBIpaXXCHUA

o) x<-1,8.

11

a) 6; 0 1 m4 n-6 L.
6 6

3amanme 5. Peunth  ypaBHeHme x (x - 4)=-3
a)3ul; 0) 4,5; B) 3; r-3ul; o L.
3apanue 6. Pemire HepaBeHCTBO 5 * (x +4) <2 - (4x —5)
a)x< -10; 0)x< -4, B) x> - 10; r) x> 10;
3aganme 7. Boruucnute 5 2 1 8

Ei=——=)—+1

73 4 2’1

3 5
a) 15; 6) 1; B) _gll; n-1; p ,1
14 12

3ananue 8. [IpencraButh B BUzIE
a) 16; 6) _1; B) 4; r)—16; m 1.
16 16

3apanue 9. IToctpouts rpaduk GyHknuu y = - 2x + 1.

12

CTENIEHH W HAWTH 3HAYCHUE BBIpaXXCHUA

5 -8

a8 ngpu a=6
a-?

7 -3

CC hpu c=4
o




3amanmue 10. [Tocrpouts rpaduk GyHKumu y = 2x + 1.
3aganue 11. B npsMoyronsHOM TpeyroibHHUKE THIOTEHy3a  paBHa 10 cM, a OIWH U3 KaTETOB
6 cm. Haiitu BTOpOIi KaTer.
a) 4 cM; 6) 16 cm; B) 8 cM; V136em; 1) 10cm.
3aganme 12. bank BeirTaunBaet exxeronHo 8% 0T cyMMbl BKiIaja. Kakoii craHeT cymMMma yepes ToJl, €Cii epBOHAYaIbHbII BKIIaJ
cocragisit 7600 pyOGneii?

3aganue 13. B npsMoyronsHOM TpeyrojbHHUKE TUNIOTeHy3a  paBHa 10 oM, a oguH u3 karetoB 8 cM. Haiiti BTOpOIi Karter.
a) 4 cm; 0) 6 cMm; B) 8 cM; T) V136 cm; n) 10 cm.

3ananue 14. baHk BeIIIaYMBaET €:KEroHO 8% OT CyMMBI BKiIaja. Kakoii CTaHeT CyMMa uepes TojI, €C/IH MepBOHAYAIbHBIH BKIIaJI
cocragisit 8600 py6neii?
a) 8208 py0.; 0) 688 py0.; B) 9288 py0.; r) 8600 pyo.; 1) 8000 pyo.

3amanue 15. YpocTuTh BhIpakeHUE a a-b.

a-b a+b

3ananue 16. Yopoctuts Belpakesne X—Y Y |
X+y X—y
IpakTHYecKHe 3a1aHUs A/ NPAKTHUECKHX 3AHATHI H CAMOCTOATEILHBIX PadoT K pasely 3.

3aganue 1. YkaxuTe MHOXKECTBO 3HaUeHUs PyHKmu Y =5+ 4

1) (0; +o0); 2) (5; +o); 3) (4+);  4) (-0 +o0)
3apanue 2. Haiigute 4uciio wiv CyMMy 9HCen 5; -2; 0; 6, BXOMAIMHUX B MHOXKECTBO 3HaueHni Gpynkuun Yy = 0,1 %3
1)5; 2) 3; 3) 11; 4H7
3ananue 3. KakoMy IpoMexyTKy [IPUHAIICKUT KOPEHb yPaBHEHUS 0,3*"= 111,
9
1) (-10; 0); 2) (-6; 3); 3) (3;5); 4)(5 11)

3apanue 4. Ykaxxure HauOoOIbIIEe U3 YUCET

1

— 3) 02°% 4 125
35

3ananue 5. Ykaxure pelueHus HepaBeHctea 375> 1

1)5% 2)

81
1) (-0; 9); 2) [-9; + 0); 3) (-0;-9);  4)[9; +)
3aganme 6. YKaKUTe MHOXECTBO 3HAYCHUS pyHKIUH Y = 2 %!
1) (-o0; +o0); 2) (1; +o0); 3) (-1;4w);  4)(0; +o)

3ananme 7. Haiinute uncno win cymmy uncen -5; 3; 4; -6, BXOIAIIUX B MHOXKECTBO 3HAUCHUN (HYHKIIUH y= 0,1x -3.
1) -5; 2)3; 3) 10; 47

3apanue 8. Kakomy npomMexxyTKy MPHHAUICKUT KOPEHDb YPABHEHUS 0,4 8% =6,25.
1) (-10; 0); 2) (-6; 3); 3) (35; 4(5 11
3aganme 9. VYkaxuTe HaUMEHBIEE U3 YUCEI
1) 1 V81 5 3) 3% 41
27

l'[paKanecmle 3aJaHuA 1JIA NPAKTHYCCKUX 3aHATHH ¥ CAMOCTOATEIbHBIX paﬁoT K pa3aeny 4.

1. «Yrasl 1 ux uzmepenus. OnpeneneHue cuHyca, KOCUHYCa, TAHT€HCa U KOTAHI€HCa

YacTs |
3ananue 1. [pagychas Mepa yriaa /7 paj paBHa:
6

1) 150° 2) 330° 3)210° 4) 420°

3aganme 2. Touka eAMHUYHON OKPYKHOCTH C aDCLMCCO#t -1 COOTBETCTBYET YHCIY:
1) 7; 2) 7; 3) 37, 4 2.

2 2
3amanme 3. Haiinure BoIpakeHue IS Sina,ecn COSax=b u w<a<2r:
1) 1-b; 2) J1-h?; 3) - J1-b%; 4) 1-b°.
3ananue 4. V3 maHHBIX 9HceN BBIOEpHUTE HAOOIBIIIEE:
1) \/§ ) 2) 25|n£a 3) ]_,Scosz ) 4) thl

6 6 3
Yacrs 1
3aganme 1. PaguanHas Mepa ABYX YITIOB TPEYrOJbHUKA paBHA 7 U 7. Haiiure IPagyCHYyI0 Mepy KaXJIOro yrjia 3TOro
3 4

TPEyroJIbHHUKA.




3aganue 2. CKOJBKO YHCEN HA MPOMEXKYTKE [0;37] COOTBETCTBYET TOUKE CANHIMIHON OKPYKHOCTH C OPAHHATOM -1.

3ananue 3. Haiinure 3nauenne sin120°.

2. TpuroHoMeTpHYeCKHe YPABHEHHS H (PYHKIHA

3aganme 1. Pemnte ypaBHeHus:
. 1.
1) sin@x-2)=2:
37 2

x 3

3) cos?X —sin?X
2 2

2) o1
cos (x 4)

; 4) coS5XCOS4X +Sin5Xsin4dx = —% ;

3aganme 2. YKaXuTe HaMMEHbBILIUH MOJI0KUTEIBbHBIA KOPEHb YpaBHEHUs (pPe3yJIbTaT NPeACTaBbTe B IPalyCHON Mepe).
tg (4x +60°) = /3.
3ananue 3. YkaxuTe HaMMEHBITHI HEOTPHUIATENLHBIN KOPEHb YpaBHEHHA Sin® X —6sinX+5=0.

3. TpuroHomMeTpuiecKue ypaBHEHUS M HEPABEHCTBA.
3aganme 1. arccosa uMeeT CMBICI, ECITH:

a)ac[0;m]; 6)ac[-1;1]; B)aE[-g;g];F)ae(-l;l).
3amanue 2. arcsina uMeeT CMBICII, ECJIH:
a)ac[0;n]; 6)ac[-1;1]; B)ae[-g;g];r)ae(-l;l).

3ananme 3. PemeHrieM ypaBHeHust — COSx = O SBISIOTCS:

a)x:g+2nn,nez; 6)X=Tn,nez; B)X:%'FT[H,HEZ; DX=T+27n,neZ.
3ananmue 4. PemienrieM ypaBHeHuHst  COSx = - 1 sBystoTCS:

a)x:g+2nn,nez; 6)X=Tn,neZ; B)x:%th,neZ; DX=T+27n,neZ.
3amanue 5. Beranciure: arcsin 0+ arctg./3

2)0.5; o) 1; B)7; ny2.
3 2
3apanue 6. Beraucmure: arcos 0 + arctg 1
a)0,5; 6) 1; B)7; 3z,
3 4

3apanue 7. YpasHenue 2tgx = -3:

a) IMeeT OJTHO pellleHre; 0) He UMeeT PEIICHNUS; B) IMEET [Ba PEIICHNUS; T) NMeeT OECKOHEYHOE MHOXKECTBO PEIICHHI.
3ananue 8. Ypasuenue Ctgx - 4= 0:

a) IMeeT OJTHO pellleHre; 0) He UMeeT PEIICHNUS; B) IMEET IBa PEUICHNUS; T) IMeeT OEeCKOHEYHOE MHOXKECTBO PEIICHHIA.

[IpakTuveckue 3a1aHus JJIs IPAKTHYCCKHUX 3aHATHI U CAMOCTOSTENBHBIX PaboT K paszeny 5.
3apanme 1. Berumcaure:

3 -2
1) 54 2) ﬁaﬁ ; 3)  R11°d7; 4 (7).
250 19
3ananmue 2. Haiiure 3HaueHne BBIpayKEHUS:
2 , _
1) (3%2%_4 32§/ZJ5 , 2) ;5—(1(?0:_4(105 TIpHu d=64
+d
3apanue 3. YIpocTuTe BRIPAKEHIIS:
, |
1) k53.4K% - 2) {1..".\‘ = 3}- + bx? : 3) 1 B 8/a +1 ) 3\/a72 )
Ya-1 Ya ) Ya-28a+1

3anganmue 4. Pemnte ypaBHeHuUs:

1) V12x* +7x—10 —4x=5; 2 fActgx+—t —o
COSX

3ananue 5. Cymma ABYX 4MCell paBHAa +/18, @ UX Pa3HOCTb paBHa /14 .
Haiinure npousBeneHue 3Tux 4ucel.
3amanue 6. Berauciuth IOgl 16-

2

3ananue 7. Boruncaurs 5'°9%2

3ananue 8. Boruncrts 109,135- 109,20+ 2l0g,6.

1
—logs —
log, 6 5

Zagaumue 9. Bpruumcnute  16°%° -5 17,




3apanme 10. Brrunciauts Iog0 250,64+ Iog0 510.

3ananue 11. Beruncanrs  109,50,125-log, 64 |

log, 2
3aganue 12. Pemrnte ypasuenne 23~ =16,
1)-1; 2) 1, 3)7; 4) 1.
Baganme 13. YKakuTe IPOMEKYTOK, COAEPKAIINIA KOPEHb YPaBHEHHS (0,125)2% =16.
1) (9;11); 2) (9; 10); 3) (3; 5]; 4) [0; 3].
3x
3ananue 14. Pemmre ypaBHeHue 2*. 16—2— =0.
1) _7. 2) -2; 3) 7. 4)0.
3 3

)

3ananme 15. Pemnre nepasencreo 0,9° ™ > 0,9

1) (—o0;—4)U(3+0), 2) (—o0;—3) U (4i+o0); 3) (4 3); 4) (=3; 4).

3ananue 16. Pemnre ypaBuenne 9% +3=4-3". B oTBere ykaxute KOpeHb yPaBHEHHUS WIH CYMMY KOPHEH, €CITH UX HECKOJIBKO.
IIpakTHyeckue 3agaHus 1151 NPAKTHYECKUX 3aHATHIl H CAMOCTOSITETbHBIX PadoT

1. «B3anMHOE pacloNoKeHUEe JABYX MPSIMBIX B IPOCTPAHCTBE. YTOJ MEXKTY MPSIMbIMIY

Bapwuanr 1.

3ananue 1. Jlanbl napamiensHble MII0cKocTH o U . Yepes Touku A ¥ B m10ckocTH o 1aHbl TapajuieIbHbIC IPSMbIE, IEPECcCeKaroIIne
IUIOCKOCTH B B Toukax Al u B1.

Haiinure A1B1, ecim AB = Scm.

3amanue 2. Orpeskn ABu CDnapaiiebHbIX MPSIMBIX 3aKITFOUSHBI MEXKTy MapayieIbHBIMK TUIOCKOCTSIMH.

3ananue 3. BepHO, U4TO INIOCKOCTH MapaJuIeiIbHBI, €CIH MpsMasi, JIeKalas B OJHOH INIOCKOCTH, IapajuiebHa IPYTroi IIoCKoCTH?
Haiinnre AB, eciim CD=3cMm

3ananue 4. BepHo s yTBepXKI€HHE, YTO IIOCKOCTH MapauIeIbHbl, €CIIH JIBE MPSIMBIC JIeXKAIIe B OJJHOH IIIOCKOCTH, COOTBETCTBEHHO
MapauIeIbHBI ABYM MPSIMBIM IPYTOH TIIOCKOCTH?

3amanue 5. JIBe IIIOCKOCTH MapauIeIbHbI MeXy co00i. M3 Touku M, He Jexaliei Hu B OJJHOW U3 ATHX TUIOCKOCTEH, HA MEXTY
IDIOCKOCTSIMH, TIPOBECHBI JIBE MIPsIMbIE, TIEPECEKAIONIIe STH INIOCKOCTH COOTBETCTBEHHO B TOUKax Ai 1 Az, B1 u B,. M3BecTHO, uTO
MA1: 4CM, Blez 9CM, A1A2: MB1

HaitnureMAuMB,

3amanue 6. J/[Be IIIOCKOCTH MapauIeIbHbI MeXy co00i. M3 Touku M, He Jexkaliei Hu B OJJHOW U3 ATHX TUIOCKOCTEH, HU MEXTY
IDIOCKOCTSIMH, TIPOBEEHBI IBE MPSIMBIE, TIEPECEKAIOIIIE ITH IIOCKOCTH COOTBETCTBEHHO B ToUKax A 1 Az, B1 u B,. M3BecTHO, uTO
MA1: 4CM, Blez 9CM, A1A2: MBl

HaiinureMAuMB,

2. Ilepnenaukynsp 1 HakjaoHHas. CBOWCTBA MEPICHAUKYISPHOCTU NPSIMON U INIOCKOCTH.

3ananue 1. [lepexnanuna JUIMHON 5 M JISKUT CBOMMH KOHIIAMHU HA IBYX BEPTHKAIBHBIX cTOJ0axX BbICOTOM 3 M M 6 M. KakoBo
paccTosiHue MEXly OCHOBaHUSIMH CTOJ00B?

3aganue 2. 13 TOUKH K IUIOCKOCTH NIPOBEACHHI JIBE HAKIIOHHBIE, paBHBIE 5 ¢cM U 8 cM. [Ipoexims oHO# 13 HUX Ha 3 ¢M OOJIbIIIe IPYTOH.
Haiiaure npoekuny HaKJIOHHBIX.

3aganue 3. Kakoii JMHBI HY)KHO B3ATh NEPEKIAIUHY, YTOOBI €€ MOYKHO OBUIO TIOJIOKHUTH KOHLIAMHU HA JIBE BEPTUKAIBHBIE OTIOPHI
BBICOTOH 4 M U 8 M, TIOCTaBJICHHBIC HA PACCTOSHUU 3 M OJIHA OT JIPYroii?

3aganue 4. I3 TOUKM K TUIOCKOCTH MPOBEAEHBI IBE HAKJIOHHBIE, OIHA U3 KOTOPHIX Ha 6 ¢M IirHHee npyroi [Ipoeknuy HakJIOHHBIX
paBuel 17 cM u 7 cMm. Haligute [uinHBl  HAKJIIOHHBIX.

[IpakTuyeckue 3a1aHus A IPAKTUYECKUX 3aHATHH U CaMOCTOSATENLHBIX PadoT K pa3zaeny 11.

2
3ananue 1. Berancnure wHTErpa: I(3X2 4+ X — 4)dX;-
1

3aganme 2. B a) ¢ ;
aganme 2. Boiuucnure uHTErpan la J-(4X3 — X +5)dx’
1
3ananue 3. JIis dyuxmun f(X) = 3sinX Haiigure:
@) MHOXKECTBO BCEX  IMEPBOOOPa3HbIX;
o s
0) mepBooOpasHyto, rpa@uK  KOTOPOU  MPOXOIUT gepe3 TOouky M ( > 0)

3ananue 4. s byuxoun f(X) = 2c0SX  Haigure:

a) MHOXKECTBO BCEX  IEPBOOOPA3HBIX;

0) nepBooOpa3Hyto, rpadyKk  KOTOPOH MPOXOAMT Yepe3 TOUKy M (g ;0)
3ananue 5. Berunciute, cienaB MpeIBapUTENbHO PHCYHOK, IIOMAAs  (GHUTYpHI, orpaHudenHo# muausamu: y = 0,5x% y=0,x=2, x
=0.
3ananue 6. Berauciute, caenas IpeaBapuTEIbHO PUCYHOK, IUIOMAIb QUTYPHI, OTpaHHYeHHOH muHusMu: y = 2 x%, y =0, x=3,x = 0.
3ananue 7. Jlokaxure, uro ¢pynxius F asnsercs nepsoodpasnoii mus gpynkiuu f(X) Ha npomexyTke (- oo ; +o0), ecmn F(x) = x° — 4,
f(x) = 3x%
3amanue 8. [loxaxure, uto Qynkms F sBusercs nepBooOpasuoii st Gyskuun  f(X) Ha  mpomexyTke ( - o ; +o0), ecnn
F(x) = 2x — X2, f(x) =2 - 2x.

3ananue 9. Berancinre nHTErpai i[xz +(x _3)2] dx
0




3ananue 10. Berauciure uHTerpan j‘[xz + (1_ X)Z] dx
0

Komo6unaropuka:

3anmanue 1. M3 KOp3uHBI, B KOTOPOH HaXOAATCs 4 OeNbIX U 7 YepHBIX IIapa, BRIHUMAIOT OAWH map. HalTi BeposITHOCTB TOTO, 4TO 1Iap
OKa)KETCS YEPHBIM.

3anmanue 2. OnpeaenuTb BEPOSTHOCTD TOSBICHHS «repOa» Mpu OpOCaHHUH MOHETHI.

3anmanue 3. B kop3une 20 mapos: 5 CHHUX, 4 KPacHBIX, OCTAbHBIC YepHbIe. BriOuparoT Haynady ofuH map. OnpenenuThb, ¢ Kakoi
BEPOSITHOCTHIO OH OY/I€T LIBETHBIM.

3anmanue 4. CoObITHE A COCTOHT B TOM, YTO CTAHOK B TEUCHHE Yaca moTpedyer BHUMaHUs pabodero. BeposTHOCTB 3TOro coOBITHS
cocrasisieT 0,7. OnpenenuTs, ¢ KaKoi BEPOSITHOCTHIO CTAHOK He MOoTpe0yeT BHUMaHHSI.

3aganue 5. [ KaXkJOTro U3 ONMCAHHBIX COOBITHH ONPENeNNTe, KAKMM OHO SIBJISIETCS: HEBO3MOKHBIM, JOCTOBEPHBIM WITH CITyYalHBIM:
1) 3aBTpa OyneT xopolas moroza;

2) B SIHBape B TOPO/IE MOM/IET CHET;

3) B 12 yacoB B ropojie HIET A0XKIb, a uepe3 24 yaca OyeT CBETHTh COJIHIIE;

4) Ha IeHb POXKICHHUS BaM ITOJapsT TOBOPSILETO KPOKOANIA,

5) Kpyriast OTIMYHUIA TONYYHT TBOUKY;

6) KaMeHb, OPOILICHHBIH B BOJY YTOHET.

3amanue 6. Onpenenure MOy, cpeaHee apupMeTHIecKoe U pa3max psaa: 5, 6, 11, 11, — 1.

3aganue 7. KakoBa BEpOsSTHOCTh TOTO, YTO 3alyMaHHOE BY3HAYHOE YHCIIO JACTUTCS Ha 3 Wid Jenutcs Ha 2?7 OmpesenuTe BUJ
COOBITHSL.
a) CII0KEeHHE COOBITHIA; 0) MPOU3BECHUE COOBITHI.

3amanue 8. Ha cTo1 OpocaroT [iBa HrpajbHBIX TeTpa3apa (Cephlil U Oemblii), Ha TpaHsIX KaXKI0ro U3 KOTOPBIX TOUKaMH 0003HAYCHBI
gucna ot 1 10 4. CKOJIBKO pa3MYHbIX Map YKCEN MOXKET ITOSIBUTHCS HA TPAHSIX 3THX TETPAdAPOB, COMPUKACAIONMIMXCS C TIOBEPXHOCTHIO
crona?

3anmanue 9. W13 10 nepBbIX HATYpaIbHBIX YHCEN CIIy4aifHO BBIOMpAIOTCA 2 Yucia. BelyucinTe BEpOATHOCTH CICAYIOMINX COOBITHIA:
a) 0JIHO W3 BBIOPAHHBIX YKCEN — JABOIKa; 0) 00a Yuciia HeYeTHBIE.

3ananue 10. B Opuraze 4 sxeHmuHb! 1 3 My>kunHbl. Cpean 4ICHOB Opurajpl passirpeiBatorcs 4 ousera B Tearp. KakoBa BeposSTHOCTD
TOTO, 4TO cpeu obaaareneil GUIETOB OKaXeTCs 2 )KCHIIUHBI M 2 MYKYUHBI?

Bomnpochl /151 NOATOTOBKH K KOHTPOJIbHOIT padoTe
1. Llenble ¥ paLMOHaJIbHBIE YUCIIA.

2. JIeiCTBUTEIIbHBIC YHCIIA.

3. KommiekcHble uncna.

4. ITpubmmkeHHbIe BEMUCIeHus. [TorpemHocT IprOMMKeHHBIX 3HAUCHH YHCE.
5. ®ynknuy u rpaduku

6. OCHOBHBIE IOHATHS TPUTOHOMETPUHI

7. IIpeoGpazoBaHus MPOCTEHIINX TPUTOHOMETPUUECKHUX BBIPAXKESHHUH

8. TpuronoMeTpuyYeCKUe ypaBHEHUS U HEPABEHCTBA

9. Kopens N-oii cTeneHu u ero cBoicTaa. MppanuoHanbHble ypaBHEHHUS

10. CreneHu ¢ palMOHAILHBIMU [10KA3aTEISIMU U UX CBOMCTBA

11. Jlorapudmsl. Jlorapudgmuueckre ypaBHEHHs 1 HEPaBEHCTBA

Bonpocs! 47151 TOATOTOBKHU K IK3aMeHY:

1) CreneHs ¢ palMOHAIBHBIM U JCHCTBUTEIbHBIM TI0Ka3aTENIMHU CBOMCTBA.

2) CreneHHast (GyHKIHs, ee CBOiicTBa U rpaduk.

3) MokazaTenbHast GYHKIHMS, €€ CBOHCTBA U rpaduK.

4) Jlorapugmsbl. CBolicTBa 1orapudmMoB.

5) Jlorapudmudeckast GyHKIHS, ee CBOHCTBA U rpaduK.

6) OmnpenenieHre CMHyca, KOCUHYCa U TAHT€HCa yIiia.

7) 3HaKu cUHYycCa, KOCUHYCa U TaHTeHca.

8) 3aBHCHMOCTD MEXly CHHYCOM, KOCHHYCOM ¥ TAHT€HCOM OJJHOTO ¥ TOTO XK€ yIJa.
9) TpuroHoMeTpU4ECKUE TOKIAECTBA.

10) CuHyc, KOCHHYC U TaHT'€HC YTJIOB O, M —0.

11) 3aBHCUMOCTH MEXIY CHHYCOM, KOCUHYCOM M TAHT€HCOM OJHOTO U TOTO K€ yIJa.
12) TpUroHOMETpHUYECKHE TOKIAECTBA.

13) CuHyc, KOCHHYC U TaHT'€HC YTJIOB 0, M —0.

14) YpaBHeHue COSX = a.

15) Ypasuenue Sinx = a.

16) YpaBHenue tg x = a.

17) CpoticTBa QyHKIMH Y = COSX U ee TpaduK.

18) CpoiictBa GyHKINK y = SiNX 1 ee rpaduk.

19) CaoiictBa ¢pynkuuu y = tg X = a u ee rpadux.




20) OOpaTHbIe TPUTOHOMETPHYECKHE QYHKITUH.

21) Cy1iecTBOBaHKE Tpe/ieia MOHOTOHHOM OTPaHHYEHHOM MOCIIE0BATEIbHOCTH.
22) IIpousBoHas.

23) Ipaeuina audhepeHupoBaHusl.

24) 'eomeTpUyeCcKUil CMBICI TPOU3BOIHOM.

25) TTepBoobpasHasi.

26) ®opmyna Herorona-JleitOnuna.

27) Tabau4yHoe U rpaduyecKkoe MPeaCTaBICHUE TaHHBIX.

28) UncnoBble XapaKTEpPUCTUKHU PSAJIOB 1aHHBIX.

29) IMoouepeHbII U OJHOBPEMEHHBIN BBIOOP HECKOJIBKHX 3JIEMEHTOB M3 KOHEYHOTO MHOKECTBA.
30) ®opmyIibl YKcIa IEPeCTaHOBOK, COYETAHHM, pa3MeIleHUH

31) ®opmyina 6uHoma HeroToHa.

32) CpoiicTBa OMHOMHAIBHBIX KO3(D(HUIIMEHTOB.

33) Tpeyronbuuk [Tackass.

34) DneMeHTapHBIC U CIIOKHBIC COOBITHSL.

35) PaccMoTpenue ciy4aeB U BEPOSTHOCTh CYMMbI HECOBMECTHBIX COOBITHH, BEPOSITHOCTE IIPOTHBOIIOI0KHOTO COOBITHSI.
36) [onsTHE O HE3AaBUCHUMOCTH COOBITHIA.

37)BeposTHOCTh U CTATHCTUYECKAS YaCTOTA HACTYIUICHHS COOBITHSI.

38) Axcuomsl crepeomeTpun. HekoTophie ClieICTBUSI U3 aKCHOM.

39) [MapanenbHble IPSIMbIE B IIPOCTPAHCTBE.

40) IapannenbHOCTH MPSMON U TIOCKOCTH.

41) Yron Mexay NpsiMbIMH.

42) Yron MexXIy IByMsI IPSIMBIMH.

43) Ipu3Hak nmapajieIbHOCTH TUIOCKOCTEH.

44) CpoiicTBa MapauieIbHbIX TIOCKOCTEH.

45) Terpasmp.

46) Iapannenenumnesn.

47) IleprieHIUKYISPHBIE TIPSIMBIE B TPOCTPAHCTBE.

48) TapasenpHble PSMbIE, IEPIICHIUKYISIPHBIC K INTIOCKOCTH.

49) IIpu3HaK NepHeHIUKYISIPHOCTH MPSIMOH U IJIOCKOCTH.

50) Teopema o mpsiIMOH, TIEPIEHIUKYIIPHON K TUIOCKOCTH.

51) Teopema o Tpex NMepreHAnKYIIspax.

52) Yron Mexay npsIMOH M TIIOCKOCTBIO.

53) JAByrpaHHbI{ yroi.

54) Ilpu3Hak NMepreHuKyIIPHOCTH IBYX IIOCKOCTEH.

55) IpsMOyTOIbHBIN MapayIe/ieue .

56) IlonsiTHe MHOTOTpaHHHKA.

57) Mpuzma.

58) Ilmomaap MOBEPXHOCTH TPU3MEI.

59) Mupamuna. [IpaBunbHas nupamuza.

60) Yceuennas nupaMua.

61) ITnomans MOBEPXHOCTH YCEUCHHON MUPaAMUIBIL.

62) O6BeM MPSMOIA TPU3MBL.

63) O0beM nuIMHIpA.

64) O0BeM HaKIIOHHOM MPU3MEI.

65) O6beM nUpaMuBbL.

66) O6Bem KoHyca.

67) O6Bem mapa.

68) CreneHb C palMOHANBHBIM M JICHCTBUTEIBHBIM MIOKA3aTENISIMU CBOMCTBA.
69) Crenennasi QyHKIHs, €€ CBOWCTBA U rpaduK.

70) IokasaresnpHast QyHKIHS, ee CBOHCTBA U IPadHK.

71) Jlorapudmsel. CBo¥cTBa JTOrapr(MOB.

72) Jlorapudmudeckast GyHKIHMS, €e CBOHCTBA U rpaduK.

73) Onpenenenue cuHyca, KOCUHyca ¥ TaHTEHCA yTJa.

74) 3Haku cuHyCa, KOCHHYCa ¥ TaHTeHCA.

75) 3aBUCUMOCTD MEXY CHHYCOM, KOCUHYCOM M TaHT'€HCOM OJIHOTO U TOTO e yIJa.
76) TpUrOHOMETPUYECKHE TOXKCCTBA.

77) CuHyc, KOCUHYC U TAHT€HC YIJIOB 0L U —0.

78) 3aBUCUMOCTb MEXK/Y CHHYCOM, KOCHHYCOM U TAaHI€HCOM OJIHOTO M TOTO K€ yIJia.
79) TpuroHomMeTpuyecKre TOXIECTBA.

80) CuHyc, KOCHHYC U TaHT'€HC YTJIOB O, M —0.

81) YpaBHeHue COSX = a.

82) YpagHenue Sinx = a.

83) YpaBHenue tg x = a.

84) CpoiicTBa QyHKIMH Y = COSX U €€ rpauK.

85) CaoiicTBa GyHKIMH y = SiNX 1 ee rpaduk.

86) CoiictBa ¢pynkimu y = tg X = a u ee rpadux.

87) OOpatHBIe TPUTOHOMETPHUYECKUE (DYHKIIHH.

88) CyiecTBoBaHMeE Mpeiesia MOHOTOHHOW OrpaHMYCHHOW TIOCIICI0BATEIBHOCTH




89) IIpousBoanasi.

90) IMpaBuna nuddepeHnupoOBaHHUS.

91) 'eomeTprUECKUI CMBICI TPOU3BOTHOM.

92) IepBooOpa3zHas.

93) ®opmyna Hetorona-JIeitOHua.

94) TabnuuHoe U rpaduvecKoe MpeACTaBICHUE JaHHBIX.

95) YucnoBble XapaKTEPUCTUKH PSIOB JTaHHBIX.

96) [ToouepeHbIi U OTHOBPEMEHHBIN BBIOOP HECKOIBKHUX JIEMEHTOB M3 KOHEUHOTO MHOKECTBA.
97) ®opMyIIbI YKCIIa IEPECTAaHOBOK, COYCTAHUMN, pa3MEIIICHHNA.
98) ®opmyiia 6uHOoMa HeroTOHA.

99) CpoiicTBa OUHOMHAIBHBIX KO((OHUIIUEHTOB.

100) Tpeyroxpauk [Tackans.

101) DemMeHTapHBIC U CIIOKHBIC COOBITHS.

102) PaccMmoTpeHHe CilydacB U BEPOSITHOCTh CYMMBI HECOBMECTHBIX COOBITHI, BEPOSITHOCTD MPOTUBOIOJIOXKHOTO COOBITHSL.
103) TloHsTHE O HE3ABUCHMOCTH COOBITHIA.

104) BeposITHOCTh M CTATUCTUYECKAS YACTOTA HACTYIIIICHUS COOBITHSI.
105) Akcuomsl cTepeomMeTpur. HekoTophie CIIeICTBUS U3 aKCHOM.
106) IlIpsmble B mpocTpaHCTBeE.

107) IlapamnensHOCTH IPSIMOM M IUIOCKOCTH.

108) Yroa mexay npsMbIMH.

109) Yron Mexay AByMs MPSIMBIMHU.

110) ITpu3Hak napanieabHOCTH TIOCKOCTEH.

111) CgoiicTBa mapamieNbHbBIX IUIOCKOCTEH.

112) TeTpasap.

113) [Mapamnenenume .

114) IlepnenauKysipHbIC IPSMBIC B IPOCTPAHCTBE.

115) [MapamnensHbIe TPSIMEIE, IEPIICHANKYISIPHBIE K TUIOCKOCTH.
116) TIpu3Hak MepneHAUKYISIPHOCTH MPSIMOM U MIIOCKOCTH.

117) Teopema o TpsAMOi#i, IEPIIEHANKYIIPHON K TUIOCKOCTH.

18) Teopema o Tpex MmepreHAnKyIIspax.

119) Yron Mexay npsMoit i IIIOCKOCTBIO.

120) AByrpaHHbIi yroJ.

121) [Ipu3Hak nepreHANKYIIPHOCTH JBYX TUIOCKOCTEH.

122) TIpsiMOyTobHBIN Mapaieenue

123) [loHsiTHE MHOTOTPAHHUKA.

124) Tlpusma.

125) [Inomank MOBEpXHOCTH PU3MBI

126) Mupamuna. [IpaBuibHast nupaMua.

127) Yceuennas nmupamMuza.

128) ITnomans HOBEPXHOCTU YCEUEHHON MUPaMHIBL.

129) O6beM npsAMON TIPHU3MBI.

130) O6beM uIMHIpA.

131) O6beM HaKIOHHOW TPU3MBI.

132) O6beM nupamMuIbl.

133) O6beM KoHycA.

134) O6bem mapa.

5.2. Tembl NHCBMEHHBIX PadoT

. HempepsiBHBIE Npo0OH.

. IlpumeneHne CIOKHBIX MTPOLIEHTOB B SKOHOMUYECKUX pacyeTax.
. [TapannensHOE NPOEKTUPOBAHUE.

. CpenHue 3Ha4Y€HHS U UX IPUMEHEHNE B CTATHCTHKE.

. BekropHoe 3a1aH1e NpsAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
. CnoxeHue rapMOHHYECKUX KoJIeOaHUH.

. I'padmueckoe pemeHne ypaBHeHUH U HEPABEHCTB.

. [IpaBunbHBIE M TOTYIPaBUIIbHBIE MHOTOTPAHHUKH.

9. Konnyeckue cedeHus ¥ uX NIPUMEHEHHE B TEXHHKE.

10. TTonstue quddepeHimana u ero MpUI0KEHUSI.

11. Cxembl NOBTOPHBIX UcTIbITaHUN bepHyu.

12. NccnenoBanre ypaBHEHUI 1 HEPABEHCTB C NaPaMETPOM.
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5.3. ®oH OLIECHOYHBIX CPEICTB




Paznen 1. Beenenue

VYeTHbIi onpoc.

Bormpocsr s cobecenoBanusl.

1. MaTematuka B HayKe M MPAKTHIECKOM e TEIbHOCTH.

2. lenu v 3a1a4un n3yyeHus: MmareMaTuku B yupexxaenusx CIIO.
3.IToBropeHne 6a3UCHOTO MaTepuala Kypca OCHOBHOM IIKOJIBI.

Paznen 2. Pa3Burue noHATHUs 0 yucie
Tewma 2.1. Llenble 1 palluOHAJILHBIE YUCIIA

YerHbll onpoc.
Bomnpocs! 1iis codbecetoBanusl.
1. Llenble 1 paMoHaNIbHBIE YUCIia. BoinonHeHne apudMeTn4eckux AeHCTBHM.

CamocTrosTenbpHas padoTa.
1. BeInmojiHeHHE JOMAaNIHEro 3aJaHus 1Mo Teme 2.1.

Tema 2.2. [leficTBUTEIBHBIC YHCTIA

VYeTHBIl ompoc.

Bomnpocs! 111 cobeceioBaHus.

1. MHOKeCTBa YHCeN: HaTypalbHbIX, LEIbIX, PAIHOHATIBHBIX, HPPAMOHAIBHBIX, IEHCTBATEHHBIX.
2. Apudpmerndeckue IeiCTBUS HAJl pallMOHAIBHBIMU YUCIIAMH, 3aKOHBI apu()METHYESCKHUX JICHCTBUIL.
3. IpouenTst. [lepemeHHBIE M TOCTOSIHHBIE BETHINHBL.

4. YucnoBble BEIpaXXEHHS C IEPEMEHHOH (1ieble U APOOHbIE).

5. YpaBHeHUs, KOPHU YpaBHECHHS.

6. MHoOrouJIeH; CJI0KEeHUE, BBIYUTAaHHE, YMHOKEHHE MHOTOYJICHOB; CIIOCOOBI Pa3lIoKEHHsI MHOTOYJICHOB HA MHOKUTEIH, (POPMYJIbI
COKPAIIEHHOTO YMHOKEHHSI.

7. KBagparHble ypaBHEHUsI, X BHJIbI, JOPMYJIbI AUCKPUMHUHAHTA M KOPHEH KBaJpaTHOTO YPaBHEHHUSI.
8. KBajparHsie HepaBeHCTBa. OTpe/ieiecHHe U CBOMCTBA JIMHEHHOW M KBaIPATHUHON (QYHKITHIA.

CamocrosrenbHas pabora.

1. BoINOTHEHHE TOMAIITHETO 3aJaHus Mo Teme 2.2.

2. BhIMosHeHKE UCCIIEI0BATENBCKIX MIPOEKTOB 10 TeMaM: «HenpepsiBHbIe 1po6my», «[I[puMEHEHHE CIIOXKHBIX IPOLCHTOB B
9KOHOMHYECKUX pacyeraxy.

Tema 2.3. KoMmmieKkcHbIe yncia

VYeTHbll onpoc.

Bomnpoce! 1is codbecetoBanusl.

1. ITouaTHE 0 MHUMBIX ¥ KOMIUIEKCHBIX YHCJIaX.

2. 'eoMeTpuueckast HHTEpPIpPETAIVsI KOMIUIEKCHBIX YHCEI.

3. MonyJib KOMIUIEKCHOTO YHCIIa.

4. CnoxeHue, BEIYUTaHHE, YMHOXKCHHUE U JICTICHUE KOMIUICKCHBIX YHCEll, 38JJaHHBIX B anreOpandeckoit hopme.

CamocrosrenbHast pabora.
1. BrinlojiHEHME TOMAIIIHEro 3aJaHus 1o Teme 2.3.

Tema 2.4. IlpuGnkenHble BeraucneHus. [lorpentnocti npuOIMKeHHBIX 3HAUCHUH YHcen

VYceTHbIN onpoc.

Bomnpocs! 4111 cobece10BaHUS.

. Ilonsitue aGCONIOTHON ¥ OTHOCUTENBHON MOTPEIIHOCTH.

. AGCOIIOTHAs OrPELIHOCTh U IPaHUIA a0COMIOTHOM NOrPEIHOCTH IPUOIMKEHHBIX 3HAYEHUH ynces.
. BepHble u 3Hauanye nudps! yucna.

. OTHOCHTEIIBHAS IOTPEIIHOCTD IPUOIMKEHHOTO 3HAUSHHUS YKCIIa.

. OKpyrieHue U IOrpelHOCTb OKPYTICHUS

. HeiicTBus Haa NpUONMKEHHBIMYU 3HAUCHUSIMU YUCEJI C yYETOM IPaHUI IOTPEITHOCTEH.

. Beraucnenus ¢ Hanepen 3a1aHHOM TOYHOCTHIO.

. IIpnGnuxeHHbIE BEIYUCIICHHUS.
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CamocTrosTtenpHas padoTa.




1. BeinojHeHne JOMAIIHEro 3aaHus o TeMe 2.4,
Paznen 3. ®ynkuun u rpaduku
Tema 3.1. ®yHK1IMHU U TpadUKH

VYeTHbIl ompoc.
Bormpocsr s cobecenoBanusl.
1. OCHOBHBIE MTOHATHSI, HEOOXOUMBIE IJIsl PEHICHHS MPAKTUYECKUX 3aaHuii o TeMe «DyHKINUU U TpaQuKm».

[IpakTudeckoe 3aganue.

1. [Tpumepsl 3aBUCUMOCTEI MEXly IEPEMEHHBIMH B PEaIbHBIX IIPOLECCAX U3 CMEXKHBIX JAUCIHILIHH.
2. Onpenenenue QyHKIHH.

3. IlocTpoenue u uyrenue rpadukoB GyHKIUH.

[IpakTudeckoe 3aganue.

1. ITpumepsl 3aBUCUMOCTEH MEXIy IIEPEMEHHBIMH B peaJIbHBIX ITpoIleccax U3 CMEXHbIX AUCHMILIMH. OrnpeneneHue GyHKIUMA.
[Toctpoenue u ureHne rpaguKoB GYHKIUIA.

2. Apupmerrdeckue oneparuu HaJ QyHKIHSIMU.

3. Cnoxnas pynkuus (komnosunust). [TIoHsTHE 0 HEMPEPHIBHOCTH (DYHKLIUH.

CamocrostenbHas pabora.

1. BeinosiHeHHe ToMaliHero 3aiaHus no teme 3.1.

2. PacueTHo-rpaduueckue paboThl.

3. IHAuBHIyalIbHBIH TPOEKT C UCTIONb30BaHUEM HH(H)OPMAIIMOHHBIX TEXHOJIOTHI.

Paznen 4. TpuroHOMeTpHUECKIE YPAaBHEHUS U HEPABEHCTBA
Tema 4.1. OCHOBHBIE OHATHS TPUTOHOMETPUHU

VYeTHBIl ompoc.

Bomnpocs! 111 cobeceioBaHusl.

1. Yrue1 1 BpamaTenbHOe TBUKEHIIE.

2. PagnaHHOE M3MEpEHHE YTIIOB U JIYT.

3. Cunyc, KOCUHYC, TAHT€HC, KOTAaHT€HC IIPOU3BOJILHOTO YITIa.
4. PaguaHHas Mepa yria.

[IpakTuueckoe 3ananue.
1. PaguaHHBIi METOA U3MEPEHUS YIJIOB BPALIECHUS U CBA3b C TPAaLyCHOH MEpO.

CamocrosrenbHast pabora.

1. BrinmojiHEHME NOMAIIIHEro 3aJaHus no teme 4.1.

2. PaboTa co cipaBOYHO# JUTEPATYpOl Uil COCTABICHUS TAOJIHUIIBI COOTHOIICHUH PaJHaHHON U IPAJyCHOM MEPhl OCHOBHBIX YTJIOB.
3. Co3panue npe3eHTauu 1o Teme «VICTopus CTaHOBIICHUS M Pa3BUTHUSI TPUTOHOMETPUI.

Tema 4.2. OcHOBHBIE TPUTOHOMETPUIECKHE TOXKAECTBA

VYceTHbll onpoc.
Bompocs! aiist cobecenoBanusl.
1. Tpuronomerpuyeckue onepaiuu. OCHOBHbIC TPUTOHOMETPUYECKUE TOK/CCTBA.

[IpakTuueckoe 3ananue.
1. BolnosiHeHUE yIIpa>KHEHUH Ha IPUMEHEHHE OCHOBHBIX TPUTOHOMETPHUECKUX TOKIECTB.

CamocrosrenbHas pabora.
1. BeInojiHeHHe JOMAaNIHEro 3aJaHus 1Mo TeMe 4.2.

Tema 4.3. IIpeoOpa3zoBanue MpOCTEHIINX TPUTOHOMETPHUECKUX YPaBHEHUI

ITpakTHyeckoe 3agaHue.

1. ®opmyiisl ABOIHOTO yria. ©opMyJibl TOJIOBUHHOTO YyIIa.

2. ®opMyIIBI CyMMBI B Pa3HOCTH TPUTOHOMeTpHIecKnX (yHKuit. [IpeoOpasoBaHre TPHTOHOMETPHYECKUX BEIPAKEHHUI.
3. dyHKIMHU CUHYC ¥ KOcHHYyC. VX cBOHCTBa U TpadyKH.

4. OyHKIMN TaHTEHC M KOTAaHTeHC. 11X cBOWCTBa U rpaKy.

5. OGpatHble TPUTOHOMETPUIECKHE (QYHKINH.




[pakTH4eckoe 3aJaHue.
1. ITocTpoenue rpaMKOB TPUTOHOMETPHUECKUX (PYHKIHH.

CamocrosrenbHas pabora.
BEInoHEHHE JOMAITHETO 33/IaHus 1o TeMe 4.3.

Tewma 4.4. TpuronHomeTpudeckrne ypaBHEHISI 1 HEPAaBEHCTBA

VYeTHbIl ompoc.

Bormpocsr s cobecenoBanusl.

1. OGpaTHBIe TPUTOHOMETPHIECKHE QYHKINU: apKCHHYC, AaPKKOCHHYC, apKTAaHT€HC, APKKOTAHTCHC.
2. IIpocreiimue TPUrOHOMETPHUUECKHE YPABHEHUSL.

3. TpuroHoMeTpu4ecKrue ypaBHEHHUSI.

[IpakTuueckoe 3aganue.

1.Pemenne TpUrOHOMETPUYECKUX yPaBHEHHUH.

2. PemieHrie TpUroHOMETPHYECKUX HEPABEHCTB.

3. Bunsl TpuroHOMeTpUYIECKIX ypaBHEHHH.

4. PemieHrie TPUrOHOMETPUYECKUX HEPABEHCTB U CUCTEM.

[IpakTuueckoe 3aganue.

1. Pemenne mpocTeHmnX TPUTOHOMETPUIECKUX ypaBHEHHUH.

2. Penrenne npocTelIux TPUrOHOMETPUYECKUX HEPABEHCTB.

3. Perrenne TpUrOHOMETPHYECKUX YPAaBHEHHUM, CBOIIINXCS K KBaAPaTHBIM, OJJHOPOJHBIX H PEIIaeMbIX C TOMOIIBIO Pa3IMIHbIX
(hopMyJT TPUTOHOMETPHH.

Paznen 5. Kopau, crenenu u orapumsl
Tewma 5.1. Kopens N-oii crenenu u ero cBoiictsa. MppamnuoHaibHbIe ypaBHEHUS

VYeTHBIH ompoc.

Bomnpocs! 1iist cobecenoBanusl.

1. Kopan HaTypanbHO# cTeneHn U3 YUCiia U MX CBOMCTBA.
2. OnpenesneHue KOpHS N-0 CTEIEHH.

3. OCHOBHEIE CBOWCTBa KOPHEH.

4. TonsTHe 00 UPPaIOHAILHOM YPaBHEHHUH.

[IpakTuueckoe 3ananue.

1. Berancnenve u cpaBHEHUE KOPHEH.

2. BbInosHEHNE pacyeToB C paJUKalIaMH.

3. IlpeobpazoBaHue palOHAIbHBIX U UPPALIMOHAIBHBIX BEIPAKEHHH.
4. Pemenyie uppalluOHAJIbHBIX YPaBHEHUI.

5. Penenne npuKIIagHbIX 3a1a4.

CamMocTosTenpHas paboTa.

1. BeinosiHeHne 1oMalIHero 3ajaHus mo teme 5.1.

2. PaboTa ¢ JONONHUTENBHON  JNUTEPaTYpoil 110 TeMaM: «ICTOpHs OTKPBITUS IOHATHUS KOPH», «Jl0Ka3aTeIbCTBO CBOMCTB KOPHS».
3. Pemienue BapuaTuBHBIX 3aJau.

4. IlogroToBka pedeparos.

5. InpuBuayalbHbIH IPOEKT C UCTIOIb30BaHUEM HH(OPMAIIMOHHBIX TEXHOJIOTUIL.

Tema 5.2. Crenenu ¢ pauroHaJIbHBIMU MTOKa3aTENSIMU U UX CBOMCTBA

VYeTHbIl onpoc.

Bomnpocs! 4111 cobece10BaHUS.

1. CreneHb ¢ pallMOHAJIBHBIM [10Ka3aTEIEM.

2. CpoiicTBa cTemneHell ¢ palluoHaIbHBIM [10Ka3aTEIEM.
3. CrenienHas (yHKILHUS U €€ CBOIMCTBO.

4. BzaumHO oOpaTHBIE (PYHKIIHH.

5. PaBHOCUIIbHBIE ypaBHEHUS U HEPABEHCTBA.

[IpakTuueckoe 3ananue.

1. HaxoxaeHue 3HaueHHi cTeNeHel ¢ paluoHaIbHbIMU NoKa3zaTeasiMu. CpaBHeHUe creneHeil. IIpeoOpazoBaHus BeIpaskeHuUl,
coJiepKallliX CTeneHu. Perlenue nokasarenbHbIX ypaBHEHUH.

2. Iloka3arenbHas pyHKIIHS, €e CBOHCTBA U TpauK.

3. llokazaTenbHbIe ypaBHEHUSI U HEPABEHCTBA.




[IpakTuyeckoe 3anganue.
1.Pemenne npukiagHeIX 3aad.
2. [IpumeHenue KOpHEH U cTeneHel NP BEIYNCIICHUH CPE/IHUX, JICTIEHUH OTPE3Ka B «30JI0TOM CEUEHUY.

CamocTrosTenbHas padoTa.

1. BeInojiHeHHE JOMAIIHEr0 3aJaHus IT0 TeMe 5.2,

2. Pabota ¢ yueOHOU nuTepaTypoii 1o TeMaM: «Jloka3aTenbCTBO CBOMCTB creneHm», « CTeneHb ¢ UppaIlOHAIBHBIM ITOKa3aTeIeM.
3. Pemenne BapraTUBHBIX 3a7a4.

Tema 5.3. Jlorapudmsl. Jlorapudmuueckre ypaBHEHHS U HEPaBEHCTBA

YerHbll onpoc.

Bomnpocs! 1iis codbecetoBanusl.

1. JTorapu¢mbl 1 UX CBOHCTBA.

2. JlecATHYHBIC U HATYpAJIbHBIC JIOTAPUPMBI.
3. IlpaBuna neiictBuii ¢ norapupmamu.

[pakTH4ecKoe 3aaaHue.

1. JTorapupmuueckast QyHKIHS, €€ CBOUCTBO U Tpauik
2. JloraputdmMudeckue ypaBHEHHUS U HEPABEHCTBA.

3. JlorapudmMuyeckre CHCTEMBbI YPaBHEHHI.

[IpakTudeckoe 3aganue.

1. HaxoxeHue 3HaueHui jJorapudma 1o npou3BoisHOMY OCHOBaHUIO. [lepexo OT 0JTHOro OCHOBaHHMSA K Apyromy. Beraucienue u
cpaBHeHHe JorapumoB. JlorapupmMupoBaHre 1 NOTSHIIMPOBAHNE BBIPAKESHHI.

2. [MpubnxeHHbIe BEIYUCIICHUS M PELLICHUs TIPUKIIAIHBIX 3a/1a4. Pemenue iorapudmMiuyeckix ypaBHeHHI. Penenne npukiiaaHbix
3aj1ad.

CamocrosrenbHas pabora.

1. BeinonHeHne JOMAIIHEro 3aaHus o TeMe 5.3.

2. Co3aHue Mpe3eHTAlNH 110 TeMe  «3HaueHHe U UCTOPHS MOHATHS Jorapupmay.

3. BeInosiHeHHE UCCIIEI0BATEIBCKOTO MTPOEKTa Mo TeMe: «VIcTOpus BO3HUKHOBEHUS JTIOrapuMoBy. PerieHre BapuaTUBHBIX 33134 110
Teme «Ilepexo K HOBOMY OCHOBaHHUIOY.

Paznen 6. KomOunaropuka
Tema 6.1. OcHOBHBIE NOHATUSI KOMOMHATOPHKH

VYeTHbIl onpoc.
Bompocs! 1iist cobecenoBanusl.
1. Ucropus pa3BuTHs KOMOMHATOPHUKH, €€ POJIb B Pa3IMYHBIX Cepax YeIOBeUSCKON KU3HENEATEILHOCTH.

ITpakTHyeckoe 3agaHue.
1. [Ipuknaguele 3agaun.

CamocrosrenbHas pabora.

1. BeinosiHeHne oMaliHero 3aiaHus mo Teme 6.1.

2. Cozpanue npeseHTanuii no reMam: «Mctopus cTaHOBIeHUS KOMOUHATOPUKIY», «JKU3Hb 1 HaydHas AesTensHocTh M. HpioToHay.
3. Pemienve BapuaTuBHBIX 3aa4.

Tema 6.2. Buasl coennHeHnit

VYcTHBI ompoc.

Bomnpocs! 1uist cobecenoBanusi.

1. Buzpl coemMHEHMI - coueTaHusl, pa3MelleHus, IEPeCTaHOBKH, CBA3b MEXKAY IPEJICTaBICHHBIMU BHIaMH coeuHeHni. dopmyra
6unoma HproToHa.

2. CpoiicTBa GMHOMHHANBHBIX KOd(duimento. TpeyronpHuk [Tackas.

[IpakTuueckoe 3ananue.

1. IIpaBuna KOMOUHATOPUKH.

2. Perrenrie koOMOMHATOPHBIX 3a71a4.

3. 3agaun Ha MMOJICUET YUCIIa pa3MEeleHNH, TePEeCTaHOBOK, COUETaHUH.

4.Pemenue 3ana4 Ha nepebop BapuaHToB. bunom HeloTona u Tpeyronsuuk [lackams.
5. llpuxnagnaeie 3aga4u.

CamocrosrenpHas pabora.

1. BeinosiHeHne ToOMallHero 3ajaHus no teme 6.2.




2. Co3nanue mpe3eHTaluy 1o teMe  «Buisl KoMOMHAIITY.
3. Pabota c JONOJHUTENBHOM TUTEpaTypoid 0 TeMe «CoueTaHust C TOBTOPCHUSIME.
4. PeureHnie BapuaTUBHBIX 3aa4.

Paznen 7. IIpsiMble MIIOCKOCTH B IPOCTPAHCTBE
Tewma 7.1. [Ipsimble mmockocTu B mpocTpaHcTBe. [lapamiensHOCTh IPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE

VYeTHbIl ompoc.

Bormpocsr s cobecenoBanusl.

1. [TapamiensHOCTH NPAMBIX U IUTOCKOCTEH. [lapannensHOCTh MII0CKOCTEH.

2. IepneHquKyISIPHOCTD NPAMBIX. [IepreH MKy IIPHOCTD NPSAMBIX U INIOCKOCTEH.

3. [lepnienaukymnsip u HakJIOHHAs. [lepneHANKYISIPHOCTD TIOCKOCTEH.

4. T'eomerpuueckue npeodpa3oBaHus NpocTpaHcTBa. [lapaiieabHoe TPOeKTHPOBaHHE.

5. Yrom Mexay mpsMO# U TUIOCKOCTBIO. YTOJI MEXAY INIOCKOCTSAMU. J[ByrpaHHBIN yTrod.

6. IIpu3HaKy B3aMMHOTO PACIIOJIOKEHHS PSAMBIX. YTOI MEX1y NMPSIMBIMH. TeopeMbl O B3aMHOM PACHOJI0KEHUH MPIMON U
IUTOCKOCTH.

7. Ilpu3Haky U CBOICTBa MapauIeNbHBIX IJIOCKOCTEH. PaccTosiHUE OT TOYKH 10 TUIOCKOCTH, OT MPSIMOii IO INIOCKOCTH, PaCCTOSIHUE
MEXK/TYy TUIOCKOCTSIMHU, MKy CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXKIY IIPOU3BOIBEHBIMU (UIypaMH B IPOCTPAHCTBE.

[IpakTudeckoe 3aganue.
NzobOpakeHne npocTpaHCTBEHHBIX (DUTYp HA TIOCKOCTH.
Pemenwne 3amaq Ha ePIIEHANKYISIPHOCTD IIOCKOCTEH.

[IpakTudeckoe 3aganue.
1. PemreHrie BEIYMCIMTENBHBIX 33/1a4 M 3aJ1a4 Ha JIOKa3aTeIbCTBO C UCIIOJIb30BAHUEM aKCHOM CTEPEOMETPHHU U UX CJICJICTBUH,
oTpezielieHuii ¥ TeopeM 110 Teme «IlapameabHOCTh IPSMBIX H TTIOCKOCTEH B IPOCTPAHCTBE

CamocrosrenbHas pabora.

1. BeinosiHeHHE TOMaIIHEro 3a1aHus 1o Teme 7.2.

2. Co3pmanue npe3eHTanu mo TeMe «Mcropus pa3BUTHS CTEPEOMETPHID.

3. M3roToBieHre AEMOHCTPAIHIOHHON MOJIENHN K TEOpeMe O MePeCceueHHH JABYX IIOCKOCTEH TPEThEeH.
4. Pemennie BApHaTHBHBIX 3a/1a4.

5. MHauBuyanbHBIA IPOEKT C HUCIOIb30BaHHEM HH()OPMAIIMOHHBIX TEXHOJIOTHIA.

Tema 7.2. [lepieHOUKYISAPHOCTH MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE

YerHbIl onpoc.

Bomnpocsr 1uist codbecenoBaHusl.

1. Onpenenenye nNeprneHIUKyIspa U3 TOUYKK Ha TNIOCKOCTh, OCHOBAaHHE MEPIEHANKYIISAPA, PACCTOSHUE OT TOUKHU JI0 MJIOCKOCTH,
HAKJIOHHOM OT TOYKH J10 MJIOCKOCTH, OCHOBAaHNE HAKIIOHHOM, MMPOEKIIMH HAKJIOHHOM.

2. Teopema 0 3-X epIeHINKYISIPaX.

3. I'eomeTpuueckue npeoOpa3oBaHKs MPOCTPAHCTBA: MAPAIICIBHBII MEPEHOC, CHMMETPHSI OTHOCUTEIIBHO IIOCKOCTH.

4. IMapannensHoe mpoektupoBaHue. [Iromans oproroHansHON Mpoekuuy. M300paxkeHue TpOCTPaHCTBEHHBIX QUTYD.

[IpakTuueckoe 3aganue.

1. PemeHuie BRIYMCIUTENBHBIX 33a4 U 3aJ]a4 Ha 1I0Ka3aTEIbCTBO C UCIOJIb30BAHUEM aKCHOM CTEPEOMETPUHU U UX CIIEACTBUIA,
omnpeneNieHHi U TeopeM u3 TeMbl «lleprneHanKyIIpHOCTh IPSAMBIX U IIOCKOCTEH B IPOCTPAHCTBEY.

CamocrosrenbHas pabora.

1. BeinosiHeHne 1oMaliHero 3a1aHus no teme 7.3.

2. VI3roToBeHNe JEMOHCTPALMOHHON MO/IENIH K TEOPEME O TPEX NEPIEHIUKYIIPaX.

3. BrInosHeHUe ncciie1oBaTeIbCcKOro MpoekTa o teme: «llapannenbHoe MpoeKTHPOBAHUEY.

4. Pemenne BapuaTUBHBIX 3aJau.

5. TToaroroBka pedeparos.

Paznen 8. KoopauHatsl 1 BEKTOPbI

Tema 8.1. JlekapToBa cucTeMa KOOPAMUHAT B IIPOCTPAHCTBE

VYeTHbIl onpoc.

Bomnpocs! 1uist cobecenoBanus.

1. [IpssmoyrouibHas (IeKapTOBa) CUCTEMa KOOPHHAT B IPOCTPAHCTBE.
2. ®opMyiia pacCTOSHUS MEXy ABYMS TOUKaMH.

[IpakTuueckoe 3ananue.

1 lexapToBa cHCTeMa KOOPAWHAT B IPOCTPAHCTBE.

2. CocraBiieHHE ypaBHEHHH OKPY>KHOCTH, Cepbl, MIOCKOCTH.
3. BeraucneHue pacCTOSHUS MEX/Iy TOYKaAMH.




CamocTrosrenbHas padora.

1. BeInojiHeHHe JOMAaIIHEro 3aaHus 1Mo TeMe 8.1.

2. Co3aanue mpeseHTanuu mo reme <«OKu3Hb 1 TBOpuecTBO P. JlekapTay.

3. Pabora c yueOHOI U cripaBOYHOM TUTEpaTypoi 10 TeMe: «CrocoObl 3a1aHusl IPSIMOID».
4. PeureHrie BapuaTUBHBIX 3a/1a4.

Tema 8.2. BexTopsl

VYeTHbIl ompoc.

Bormpocsr s cobecenoBanusl.

1. Bektopsl. Moayss BekTopa. PaBeHcTBO BekTOpoB. CrioyKeHHEe BEKTOPOB. Y MHOKEHHE BEKTOpa HA YHCIIO.
2. PaznokeHre BeKTOpa MO HAIPABICHHSIM. YTOJI MEXAY ABYMsI BEKTOPaMHU.

[IpakTuueckoe 3aganue.
1. [Ipoexums Bektopa Ha ock. KoopannaTe! BekTopa. CKansipHOE MPOHU3BEACHNE BEKTOPOB.
2. Wcnionp3oBaHne KOOPJMHAT U BEKTOPOB IIPH PEIICHUH MaTEMAaTUYeCKUX U MPHUKIAIHBIX 3a/1a4.

[IpakTuueckoe 3aganue.
1. Bexropsl. JleticTBus ¢ Bektopamu. JleicTBUS C BEKTOpaMU, 3aJaHHBIMU KOOPAHMHATAMH.
2. CkansipHOE POU3BEICHNE BEKTOPOB. BekTopHOE ypaBHEHHE MPSMOM U TNIOCKOCTH.

CamocrosrenbHas pabora.

1. BeinoJHeHUEe JOMAITHEro 3aaHus 1o paszaeny 8.2.

2. Pabora c yueOHoli nmuteparypoii o remam: «CyMMa HECKOJILKUX BEKTOPOB. [IpaBuiio napasuienenunenay, «IIpoekuys BekTopa Ha
OCBY.

3. BhINosTHEHUE HUCCIIEIOBATEIBCKOTO MTPOEKTa M0 TeMe: « BeKTopHOe 3a/1aHKe NPSAMBIX U INIOCKOCTEH B IIPOCTPAHCTBEY.

Paznmen 9. MHOTOTpaHHHUKH U KPYTJIbIE TENa

Tema 9.1. MHOrOrpaHHUKH

YerHeIl onpoc.

Bomnpocs! 1iis codbecetoBanusl.

1. Mapamnenenunen. Ky6. [Tupamuna. [IpaBunbsHas mupamuaa. YceueHHas nupamuna. Terpasap. CuMMeTpuu B KyoOe, B
napaesnenumesae, B mpusMe u nupamuae. CedeHus Ky0a, IPU3Mbl U IIUPAMUJIBL.

2. IIpencrasneHue o NpaBUIIbHBIX MHOTOIPAaHHUKAX (TeTpasape, Ky0e, OKTasape, J0AeKadipe U UKOCAdPE).

3. O6beM u ero m3mepenune. MuterpansHas Gpopmyiia oobema. @opmysiel 00bemMa Ky0a, MPSIMOYTOJIBHOTO TIapalIeyIeUIe 1, TPU3MBI,
npaMubl.

4. TToxo6wue Ten. OTHOIICHHS TUIONIAACH MOBEPXHOCTEH U 00BEMOB MOJJOOHBIX TEJI.

5. Paznuunble BUABI MHOTOrpaHHUKOB. VX m300paxenus. CeueHus, pa3BepTKU MHOTOrpaHHUKOB. [1nomans nosepxHoctu. Buns
cUMMeTpHUi B pocTpaHcTBe. CUMMETPHSI MHOTOTPAaHHUKOB. BhIuucieHue momaaeii 1 00beMoB.

IMpaxTidaeckoe 3aaHue.

1. Pemienue 3a1a4 Ha MOCTPOEHHUE CEUEHUI MHOTOTPaHHHUKOB.

2. Pemennie 3a1a4 Ha BEIYHCIICHHE IITOMIA/ICH TTOBEPXHOCTH U 00bEMOB MHOTOTPAaHHHUKOB.

3. Mcnonb3oBanye cBOWCTB MHOTOIPAHHHUKOB IIPU PELICHNH MaTeMAaTUIECKUX U MPUKIIaJHBIX 3aau.

CamocrosrenbHas pabora.

BrImonHeHne qoManraero 3agaHus 1mo Teme 9.1.

1. Pabota ¢ yueOHoI muTepaTypoil mo remaM: « MHororpannsie yribsl. Teopema Diinepay; «3Be3auarsie MHOTOrpaHHUKU. Kpuctannsl —
HPHPOAHBIE MHOTOTPAHHUKI; «CHMMETPHS B IPUPOJIE, TEXHUKEY.

2. Co3nanue npeseHTanuu mno teme: «XKu3Hp 1 TBopuecTBO JI.JMepay.

3. U3roToBneHne MOJIENN MHOTOTPaHHUKA.

4. BoinosiHeHNE UCCIIEA0BATEILCKOTO MPOEKTa 10 TeMe: «IIpaBuUibHbIE U MOTYTIPABUIbHBIE MHOTOIPAHHUKIY.

5. I3roToBIICHIE MOJIENHN TETPa3pa C 3aJaHHEIMH ITapaMeTpaMHu.

Tewma 9.2. Kpyrubie Tena

VYcTHBI ompoc.

Bomnpocs! 1iis codbecenoBanusi.

1. OceBble ceUeHUs! U CEUEHNUS, TapalIeIIbHbIe OCHOBAHUIO.

2. llap u cdepa, ux ceuenns. KacatenpHas miockocTs K cdepe.

3. ®opmyisl 00beMa LUIMHIAPA, KOHYyCA, LIapa.

4. ®opMyJIbl TUIOLIA/IU TIOBEPXHOCTEH LIMIIMH/IPA, KOHYCa, cepbl.

5. Pa3nuunble BBl Kpyriblx Ten. Mx n3obpaxenus. CeueHus, pa3BepTKU KPYTIJbIX Tell.
6. CumMeTpus KpyTJibIX Tel.

HpaKTI/I‘IGCKOG 3alaHUC.




1. Brruuciienue miomaaei 1 00beMOB
2. Ucnionb3oBaHue CBOMCTB TNl BpAIICHHS MPU PEIICHMH MAaTEMaTHYECKUX U TIPUKIIAIHBIX 3a/1a4.

CamocrosrenbHas pabora.

1. BeInojHeHre JOMAIIHEro 3aJaHus o TeMe 9.2,

2. BrimonHeH#e nCCiIe0BaTeNbCKOTO MPoeKTa mo TeMe: «KoHndeckne cedeHns U uX MPUMEHEHUE B TEXHUKEY.
3. UsrotoBieHne Mojieliell  MMIMHAPA U KOHYCa C 3aJaHHBIMU TIapaMeTpaMHu.

4. Pemenne BapuaTHBHBIX 3a/1a4.

Pasnena 10. Hauana MaTeMaTHYECKOIO aHAIH3a

Tema 10.1. ITocaeqoBaTeIbHOCTH

VYeTHbIi ompoc.

Bormpocsr mis cobecenoBanusl.

1.YucnoBas mocieoBaTeIbHOCTh, CIIOCOOBI €€ 3a/1aHusl, BEIYMCICHHUS WICHOB MOCIIEI0BATEIILHOCTH.
2. IIpenen mocinenoBaTeIbHOCTH.

3. beckoHeuHO yOBIBaIOIIas TEOMETPUYECKAs IIPOTPECCHSI.

CamocTrosTenbHas padoTa.

1. Brimonuenne qoManraero 3aganus mo teme 10.1.

Tewma 10.2. IIpousBoHas

YcrHbIl onpoc.

Bomnpock! 1iis codbecetoBanusl.

1. [Tpupamenue GyHKIUN.

2. lonstust o mpousBoauoit. [IponszBoanas.

3. IpaBuna nuddepenunpoBanus. opmyisl 1uddepeHIUPOBaHHUS.

4. TTpou3BOHBIC CTETICHHOH (QyHKIIHH.

[IpakTuueckoe 3aganue.

1. ITpou3BOAHBIC HEKOTOPBIX AIEMEHTAPHBIX (DYHKIIHH.

2. ITpousBoHAas CIIOKHOM QYHKITUY.

3. IIpou3BOAHBIC TPUTOHOMETPUIECCKUX (DYHKIIUH.

[IpakTuueckoe 3aganue.

1. ITpou3BoaHAs TTOKA3aTEIBHOM U JIoTapUPMHUECKON QYHKIHH.

2. 'eomerpuueckuii cMbici npou3BoAHOH. KacarenbHas k rpaduky GyHKIUU.

3. Bropas npou3Bo/Has, €€ TCOMETPUICCKUI U PU3HUYECKH CMBICI. [Ipon3BoiHAs B QU3UKE U TEXHHKE.
4. Ilpu3Hak Bo3pacTaHus U yobBaHus GyHKINH. KpuTHueckrne TOUKH GYHKIMH, MAKCUMYMbI 1 MUHAMYMBI.
[IpakTuueckoe 3ananue.

1. IlpuMeHeHre MPOU3BOIHOMN K MOCTPOSHHUIO rpaKOB (OyHKIIUH.

2. UccnenoBanve GpyHKIUY C IPUMEHEHHUEM IPOU3BOAHON. BhImykiocTs rpaduka GyHKINY, TOUKU Neperuda.
3. Haubosnplree n HanMeHbIIee 3HaAYCHHE (QYHKIINH.

[IpakTuueckoe 3ananue.

1. IIpou3BogHas: MEXaHUYECKUH M TEOMETPUIECKHI CMBICIT IIPOM3BOIHOM.

2. YpaBHEeHHUE KacaTeJIbHOH B 0011eM BUJIE.

3. IIpaBuna u Gpopmynsl auddepeHHpoBanHys, TAOIHLA TPOU3BOIHBIX JTEMEHTAPHBIX ()yHKIHH.

4. UccnenoBanue QyHKIMU C TOMOILBIO TPOU3BOIAHOM.

5. HaxoxneHne HanOObIIEero, HAMMEHBIIETO 3HAYECHHS M OKCTPEMAIbHBIX 3HAUSHUH (DYHKIIHH.
CamocrosrenbHas pabora.

1. BeimonxeHnue noMaiiHero 3aganus 1mo reme 10.2 .

2. Pabota ¢ yueOHoi1 tutepaTypoii o teme: «IIprOnnKeHHOe BBIYUCICHUE TPOU3BOTHONY.

3. BrinonHeH#e ncciie1oBaTeNbCcKoro NpoeKTa 1mo teme: «I[lonsrre nuddepeHnnana u ero mpuiroKeHUs».
4. Pemenne BapuaTUBHBIX 3aJau.

Paznmen 11. UnTerpan u ero npuMeHeHne

Tema 11.1. [lepBooOpa3zHas

VYeTHbIl onpoc.

Bomnpock! 1iist cobecenoBaHusl.

1. [TousTHA IEpBOOOPa3HOI, €€ OCHOBHOE CBOMCTBO, MPaBUIIa HAXOXKICHHS IEPBOOOPa3HOI.
2. O3HaKOMJICHHE C TEOMETPUIECKHM CMBICIIOM II€PBOOOPA3HON.

[IpakTuueckoe 3ananue.

1. BeimonHeHHe yNpaKHEHUH HA HAXOXJICHUE TIEPBOOOPA3HBIX.

CamocrosrenbHas pabora.

1. BeimojiHeHye noMainiHero 3aganus mo teme 11.1.

2. [MogroroBka pedepartos.

Tewma 11.2. MuaTerpan
YcTHBI ompoc.




Bomnpocs! 411 cobece1oBaHuUs.

1. [TousTHe 06 onpeaeIEHHOM HHTETpae.

2. TlpuMeHeHHe ONPeNeNICHHOT0 HHTErpaa sl HaX0XKACHHS TUIOIAANH KPUBOJIUHEHHON Tpamneuy.
3. ®opmyna HeroTona—IJIeiiOnmma.

[IpakTudeckoe 3aganue.
1. Beluucnenue onpeaeeHHbIX HHTErPaIoB.
2. Yetsipe npaBuiia HAXOXK/ICHHUS TUIOMIATH (PUTYDPBI, OTPaHHUYCHHOMN JTMHUSMH.

[IpakTuyeckoe 3ananue.

1. Beruucnenue miomiaau (GUrypsl ¢ TOMOIIBIO HHTErpaa.

2. Ipumepsl NpUMEHEHHsI HHTETpata B PU3UKE U TEOMETPHH.

[IpakTuyeckoe 3aganue.

1. BrimonHenne ynpa)XHEHWH Ha BBIYHCICHUE OMPEISIEHHOTO HMHTErpaa.

2. [Ipumenenne HTErpaia K BHIYUCICHUIO (PU3NYECKUX BEJIMYHUH U IJIOLIAJICH.
CamocrosrenbHas pabora.

1. BeinosiHeHHe [oMaIHero 3a1anus no teme 11.2.

2. Co3zpmanue npe3eHTamnyn 1o remMe «du3nueckniit 1 reoOMeTpHIECKUN CMBICIT HHTETPAJIa.
3. Pabora c yueOHoii ntuteparypoii o temam «IlepBooOpa3Has 0OpaTHBIX TpUroHOMeTpHyeckux pyHkuumiiy; «I[IpubnmxenHoe
BBIYUCIICHHUE ONPEAEIICHHOTO HHTErpaay.

Paznen 12. DneMeHTHI TEOPUU BEPOSITHOCTEH U MATEMAaTHYECKOM CTATUCTHKU

Tewma 12.1. DeMeHTHI TEOPUH BEPOSTHOCTEH

VYeTHBIH ompoc.

Bomnpocs! 11 cobeceioBanus.

1. Uctopus pa3BUTHS TEOPUHU BEPOSTHOCTEH U €€ pOJib B Pa3IMUHBIX cepax YeI0BEUCCKOM KU3HEACIATEIILHOCTH.
2. Knaccuueckoe onpezeneHue BEpOsSTHOCTH, CBOWCTBA BEPOATHOCTEH, TeOpeMa O CyMMe BEPOSITHOCTEH.

[IpakTuueckoe 3aganue.
1. Brraucnenre BepOSITHOCTEH.
2. Perienrie npukiiaqHbIX 33/1a4.

CamocTtosTenbHas padoTa.

1. BrinmosiHeHre OMAaIIHEro 3agaHus 1mo teme 12.1

2. Pabora ¢ yu4eOHOI1 u cripaBouHOl MH(POpManmel o Teme: « CTaTUCTHYECKOE OMPEICTICHUE BEPOSITHOCTH.
3. Coznmanue npe3eHTannu no teme: «51. bepHymmm.

4. BpINoJHEHHE HCCIEA0BATEIBCKOTO MPOEKTa 10 TeMe: «CXeMbI MOBTOPHBIX HCIIBITAaHUH BepHy .

5. Pemienne npukiagHbIxX 3a1a4.

Tema 12.2. D1eMeHTH MaTEMAaTHYECKON CTATUCTUKHA

YcrHblii ompoc.

Bompocs! 1iist cobecenoBanusl.

1. Mcropus pa3BUTHS TEOPUHU BEPOSITHOCTEH U €€ pOJIb B PA3IMYHBIX c(hepax YelOBEYECKOM KHU3HEACSTEIbHOCTH.
2. Knaccuueckoe ornpezeneHne BeposSTHOCTH, CBOWCTBA BEPOSITHOCTEH, TeOpeMa 0 CyMMe BEepOSTHOCTEH.
[IpakTuueckoe 3ananue.

1. Brraucnenue BepoOSITHOCTEH.

2. Pemenne npukinagHbIxX 3aaad.

CamocrosrenbHas pabora.

1. BeinmonHeHne JOMaNIHero 3aanus mo teme 12.2.

2. Pemenne npukitagHpIX 3a1a4.

3. BrInosiHEHHE HUCCIIeI0BATENbCKOTO MTpoeKTa 1o Teme: «CpeiHie 3HaYeHHs U MX IPUMEHEHHE B CTAaTHCTHKEY.
Paznen 13. YpaBHeHus u HepaBeHCTBa

Tema 13.1. YpaBHEHHS ¥ CUCTEMBI YPAaBHEHUS C ABYMS II€PEMEHHBIMH

VYcTHBI ompoc.

Bomnpocs! 1uist codbecenoBanusi.

1. PaBHOCHIIBHOCTb ypaBHEHUI, HEPABEHCTB, CUCTEM.

2. OCHOBHBIE IPHUEMBI HX PEIIeHUs (Pa3IoKeHNe Ha MHOXKUTEIH, BBEICHHE HOBBIX HEU3BECTHBIX, II0JICTAHOBKA, rpaduueckuit MeToxn).
ITpakTHyeckoe 3agaHue.

1. Ilpuxnanuele 3anaun. I[IpuMeHeHre MaTEMaTHYECKUX METOJIOB JUIS PEILCHUS COACPKATENbHBIX 3aJad U3 Pa3IuuHbIX 00JacTel
HAayKH U IIPAKTHKHU.

2. MHTepnperarust pe3ynbraTa, y4eT peajbHbIX OrPaHUuYEHHH.

ITpakTHyeckoe 3agaHue.

1. Kopuu ypasuenuii. PaBHocunsHOCTS ypaBHeHuid. [IpeoOpa3zoBanne ypaBHEHHH.




2. OcHOBHBIE ITPUEMBI pelIeHNs ypaBHeHUH. Perienue cucrem ypaBHeHuid. Mcronbp3oBaHue cBOMCTB U rpaMKOB (GYHKLUH 115t
pelIeHnsT ypaBHEHHH.

CamocrosiTenbHas pabora.

1. BeinosiHeHne qoMaiiHero 3aganus no reme 13.1.

2. BrimonHeH#e NCCIIeI0BaTeNbCKOTO MPOeKTa Mo TeMe:  «JVcciaepoBanue ypaBHEHHH U HEPABEHCTB C TapaMeTPOM.
3. Pabora c yueOHoli tuteparypoii o Teme: «Ilorepst kKopHel B ypaBHEHHAXY.

4. Pemenne ypaBHEeHUH C mapamMeTpamu.

5. PemieHne HeCTaHIAPTHBIX YPaBHEHHHA U METOBI UX PEILICHHUS.

Tema 13.2. HepaBeHcTBa 1 cUCTeMa HEPABEHCTB C JIByMsI IEPEMEHHBIMU

YerHbll onpoc.

Bomnpocs! 1iis codbecetoBanusl.

1. PanimonasnbHbIe, MppalOHATIBHBIE, TOKA3aTEeNbHbIE U TPUTOHOMETPHUYECKHE HepaBeHCcTBAa. OCHOBHBIE IIPHEMbI UX PELICHUS.
2. Ucnonb3oBanue cBOMCTB U rpadukoB (PyHKIUH P PEIICHUH YpaBHEHUH M HEPaBEHCTB. MeTO/I HHTEPBAJIOB.

[IpakTudeckoe 3aganue.

1. M300paxxeHne Ha KOOPJMHATHOM IUIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHHH U HEPABEHCTB C IByMs IEPEMEHHBIMU U HX CUCTEM.
2. llpuknanusie 3agaun. [[puMenenne MaTeMaTHUECKAX METOAOB JJISl PEIICHHSI COAepKATENbHBIX 33/1a4 U3 Pa3IUIHbIX o0nacTei
HayKH{ M IIpakTuku. HTepnpeTanus pe3ysbraTa, y4eT pealbHbIX OrpaHUUCHHH.

[IpakTudeckoe 3aganue.

1. Pemenvie HepaBeHCTB C OJHONW NEPEMEHHOM.

2. Pemennie HepaBeHCTB METOJOM HHTEPBAJIOB.

3. Pemienue panoHaabHbBIX, HPPALMOHATIBHBIX, IOKA3aTEIbHBIX, JIOTApUPMHUYECKHX U TPUTOHOMETPUYECKUX HEPABEHCTB.

CamocrosrenbHas pabora.

1. BrimlosiHeHMEe JOMAIIHETO 3a4aHus 110 TeMe 13.2.

2. JlokazaTenbCTBO HEPABEHCTB.

3. Penenue ypaBHEHHI 1 HEPABEHCTB C ABYMsI IIEPEMEHHBIMH.

4. HepaBencrsa ¢ napamerpamu. VccienoBanrue ypaBHEHH 1 HEPAaBEHCTB C MapaMeTPaMH.

5. BBINOJTHEHHE UCCIIEIOBATEIBCKOTO MPOeKTa Mo Teme: «I paduueckoe pelieHre ypaBHEHUI 1 HEPaBEHCTBY.

5.4. IlepeyeHb BHIOB OLICHOYHBIX CPEACTB

YCTHBI OmIpocC,

TECTUPOBAHHE,

PE3yJIbTaThI BBINOJIHEHUE MTPAKTUYECKUX 33J]aHUH M CAMOCTOSTEIBHOM PaboTHI,
9K3aMeEH.

6. YHEBHO-METOJNYECKOE I HTHOPOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas autepartypa

6.1.1. OcHoBHas1 INTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, rox
JI1.1 |Komwuccapos B. B., MaremaTrka: COOpHHK 3a/ia4: COOPHUK 3a/1a4 U YIpaKHEHUN Hoocubupck: HoBocnbupckuii
Komuccaposa H. B. roCyJJapCTBEHHbII TEXHUUECKUI

yHuBepcuret, 2019

JI1.2 |Pomunex E. . Maremaruka: NpakTUKyM Munck: PUTIO, 2019

6.1.2. lonoTHUTEJILHAS JIUTEPATypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, TOX

JI2.1 |I'yroBa C.T'., Karan E. [uckperHas maTemaTHKa U MaTeMaTudeckas joruka: yuebnoe |Kemeposo: KemepoBckuii
C. nocobue rOCYJJapCTBEHHBIH YHHUBEPCHUTET,

2019
6.1.3. MeTtoauyeckue pa3zpadoTKu

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, TOX

JI3.1 |Cadonosa B. 1O., MaremaTHKa: yaeOHO-METOANYECKOe ocodue Kemeposo: KemepoBckuii
Bopucos B. T rOCYJ1apCTBEHHBIN YHUBEPCHUTET,

2019




6.3.1 JInneH3noHHOE H CBOGOHO pacpocTPaHsIeMoe POrpaMMHoe ofecliedeHne, B TOM YHcjIe 0Te4eCTBeHHOT0 MPON3BOICTBA

6.3.2 Ilepeuens npodgeccHoHAIBLHBIX 023 JTaHHBIX M HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1(CnpaBounas IIpaBoBas Cucrema KoncynprantlIlnroc
6.3.2.2|IndopmannonHas cripaBouHasi cucrema «['apant»
7. MTO (o6opyaoBaHue H TeXHHYECKHE CPeICTBA 00yeHHS)
Ne Ha3znauenne Oo6opynoBanne o Anpec Bun
2306 yueOHas ay JUTOPHS IS JIleMOHCTpalMoHHOE 344029, PoctoBckas
MPOBEICHUS 3aHATHI obopymoBaHue, yueOHO- obnacts, T. PocToB-Ha-
JIEKIIMOHHOTO THIIA, 3aHATHI HATJISITHBIE TTOCOOUS Hony, Ilepomaiickuii
CEeMHHAPCKOTO THUTIA, Crnenuanu3upoBaHHas MeOeb: paiioH, yn. CepaHTOBa,
KypCOBOT'O MPOEKTHUPOBaHus | cton — 14 wr., cTyn — 26 wrT., 2/104
(BBIMOTHEHHST KYPCOBBIX nocka — | wr.,
paboT), rpymIIoBBIX U
WHJIUBUYaTbHBIX
KOHCYJbTallUi, TEKYLIero
KOHTPOJISI ¥ TPOMEIKYTOUHOM
aTTeCTalluu
4 MIOMeTIeHHE /IS

CaMOCTOSITENIbHOI paboTHI.
y4aeOHast ay TUTOPHSI ISt
MPOBEACHHS 3aHATHI yaeOHas
ayJIUTOPUS LIS NPOBEICHHS
3aHATHH JIEKIIMOHHOTO THIIA,
3aHATUI CEeMUHAPCKOro TUIIA,
KypPCOBOTO ITPOEKTUPOBAHHS
(BBIIOJTHEHUSI KYPCOBBIX
paboT), rpyMIIOBBIX U
WHIMBUTY AJIbHBIX
KOHCYJIbTAallMi, TEKYIIero
KOHTPOJISL U IPOMEKYTOUHOU
arrecranuu, Jlaboparopus
MHPOPMAMOHHBIX
TEXHOJIOTHIA, TOMEIEHUE IS
CaMOCTOSTENbHON paboThI

JlemoHCTpanmoHHOE
obopynoBaHue, y4eOHO-
HATJISITHBIE TTOCOOUS
Crenmanm3upoBaHHAast MEOEITb:
cron — 19 mwr., ctyn — 36 mwir.,
JocKa — | MmT., KOMITIBIOTEPHI —
10 T, npoekrop — 1 mit.,
noctyn B lHTEpHET

OnepanroHHas CUCTEMa
Microsoft Windows 10
home
[Ipunoxenue
O¢uc2016
Amnrusupyc Nod 5
academic
WutepHer GuinbTp
UserGade
Curema TecTHpPOBaHUS
MyTestx.1c
IIpenmpustue 1C 8.3
Byxranrepus 1C 8.3
Hokymentoobopot 1C
8.3
Komrmexr st
00yueHHs B BBICILIUX U
CpeIHHX yueOHBIX

3aBenenuil. 1C 8.3

344029, PocroBckast
o0acThb, T. PocToB-Ha-
Hony, Ilepomaiickuii

pation, yn. CepkaHTOBa,
2/104




