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1. OBJIACTb IPUMEHEHMSI PABOUYE TIPOT'PAMMBI

obecrnieyenne chOPMUPOBAHHOCTH NPEICTABICHUI O COLMAIBHBIX, KYIBTYPHBIX U HCTOPHYECKUX (AKTOPAaX CTAHOBICHUS
MaTeMaTHKH; obecriedeHne chopMUPOBAHHOCTH JIOTHYECKOTO0, AITOPUTMHYECKOTO U MAaTEMaTHYECKOTO MBIIIUIEHHS; oOecrieueHne
c(hOPMHUPOBAHHOCTH YMEHHUI MPUMEHSTH IOJIydeHHbIe 3HAHUS [IPH PEIICHNH PA3IUIHBIX 33/1a4; oOecnedeHne copMUpOBaHHOCTH
MIPE/ICTAaBIEHUH O MaTeMaTHKe KaK YacTH OOIIeueIOBEUECKOM KyJIbTYpPhl, YHUBEPCATLHOM S3bIKE HAYKH, TO3BOJIIOIIEM OITUCHIBATh U
U3y4YaTh peajbHbIE IPOLECCH U SBJICHUS.

2. MECTO JUCHUIIJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA30OBATEJBHOM MPOT'PAMMBI

Lk (pasaen) OIT: lovn

2.1|TpeGoBaHus K NpeIBapPUTEIbHOI MOATOTOBKE 00yYAIOIIEroCs:

2.2|IucuMnianHbl (MOAYJIH) U PAKTHKH, JI KOTOPBIX 0CBOEHHE IAHHOM THCHHILUIUHBI (MOYJIs1) HEO0XO0AMMO KaK
npeauIecTByOIIEe:

Nudopmaruka

3. HEJIM U1 3AJAYN JUCHUIIJIMHBI MOAYJIST) - TPEBOBAHMUS K PE3YJIBTATY OCBOEHUSA JUCHUAIIJINHBI
MOoAyJisl)

OcBoeHne CoACpPKAHUSA y'-leﬁl-lOl"O npeamera o0ecneuynBaeT A0CTHKEHHE Oﬁy'-lalOlI.ll/lMl/lCﬂ CJIeAYIOLIUX pe3yabTaToB:

3.1 JINYHOCTHBIX

c¢(hOpMHUPOBAHHOCTh MTPEICTABICHUI O MATEMATHKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH, CPEICTBE MOJICITUPOBAHUS SBICHUN U
MIPOIIECCOB, 00 UICSIX U METO/IaX MAaTeMAaTHKH; TOHUMaHUE 3HAYUMOCTH MaTEMAaTHKH JIJIsl HAYYHO-TEXHUYIECKOTO Iporpecca,
c¢(hOpMHPOBAHHOCTH OTHOIIICHHS K MATEMAaTHKE KaK K YaCTH O0IEUeI0BEUCCKON KYIbTYPhI uepe3 3HAKOMCTBO C HCTOPUEH pa3BUTHUS
MaTEeMAaTHKH, SBOJIIONINEH MAaTeMAaTHUCCKUX HJICH; Pa3BUTHE JIOTHUYECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOPaKEHHMS,
aITOPUTMHUYECKON KYJIbTYPbI, KDHTHYHOCTH MBIIUICHHSI HA YPOBHE, HEOOXOIUMOM JUIs OyayIeit mpodhecCHOHATBHOM AeSTEIbHOCTH,
JUTS TIPOJTOJDKEHUST 00pa30BaHKs M caM000Opa30BaHUs; OBJIAJICHUE MATEMATHUCCKUMH 3HAHUSMHU M YMEHHUSIMH, HEOOXOJUMBIMHU B
TTOBCETHEBHOM JKU3HU, 111 OCBOCHHSI CMEXHBIX €CTECTBCHHOHAYYHBIX JUCIUIUIMH U TUCITUIUINH TPOGhECCHOHATBLHOTO ITUKIA, IS
MOJTy4eHHUs1 00pa30BaHUs B 00J1aCTAX, HE TPEOYIOIUX YIIyOIeHHOW MaTeMaTHYECKOM MOATOTOBKH; TOTOBHOCTh U CIIOCOOHOCTH K
00pa3oBaHMIO, B TOM YHCJIE CAaMO0OOPa30BaHUIO, Ha IPOTSHKCHUN BCEH KU3HU; CO3HATEILHOE OTHOIIICHUE K HETIPEPBIBHOMY
00pa30BaHMIO KaK YCIOBHIO YCIEIIHON NMpodecCHOHATBLHON U 00IIECTBEHHOM e TeIbHOCTH; TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOSTEIILHOM, TBOPYECKOM U OTBETCTBEHHOM JIEATEIIBHOCTH; TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYAHUIECTBY CO
CBEPCTHUKAMHM B 00pa30BaTeILHOM, OOIIIECTBEHHO MOJIC3HOH, Y4eOHO- HCCIIeI0BATEILCKOM, TPOSKTHOM M IPYTUX BUAAX
JIeATEILHOCTH; OTHOIICHHE K TPO(ECCHOHATIBHOMN NEATEIbHOCTH KaK BO3MOXKHOCTH YYaCTHsI B PEIICHUH JIUYHBIX, OOIIECTBEHHBIX,
rOCYJJapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOJIEM;

3.2 MeTanpeaMeTHBIX

YMEHHE CaMOCTOSITEJIbHO ONPEIEIATh LEH IEITeIHOCTH U COCTABIIATH IUIAHBI IESITEIBHOCTH; CAMOCTOSITEIbHO OCYIIIECTBRIISAT,
KOHTPOJIMPOBATH U KOPPEKTUPOBATH ACSATEIBHOCTD; UCIOIh30BaTh BCE BOSMOXKHBIE PECYPCHI JJIs1 JOCTUXKEHHUS MTOCTABICHHBIX IEJIeH U
peanu3anyy IIaHOB IEATEIbHOCTH; BRIOMPATh YCIIEIIHBIC CTPATETHH B PA3IUYHBIX CUTYAIUsIX; YMEHHE MTPOIYKTHBHO OOIIATHCS U
B3aMMOJICHCTBOBATH B MPOIIECCE COBMECTHOM JIEATEIILHOCTH, YUYUTHIBATh MO3UIIMU APYTUX YIACTHUKOB ACATEIBHOCTH, 3 (HEKTHUBHO
paspeniath KOH(QJIMKTHI; BIaJIcHUEC HaBbIKaMU MO3HABATEIbHON, YU4eOHO-HCCIICIOBATEILCKOM M MPOSKTHOM IEATEIEHOCTH, HAaBBIKAMH
paspelieHus npooeM; criocoOHOCTh U TOTOBHOCTh K CAMOCTOSATEIbHOMY TIOUCKY METOOB PEIISHHUS MPaKTUICCKUX 3a1ad,
MPUMEHEHHUIO Pa3IMYHBIX METOI0B MO3HAHHUS; TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSTEILHOM HH(POPMAIMOHHO-TI03HABATEIbHOM
JIeATENILHOCTH, BKITIOYAsi YMEHUE OPUCHTUPOBATHCS B PA3JIMYHBIX NCTOYHUKAX HH(OPMAIIUH, KPUTUIECKH OIICHUBATDH U
HHTEPIPETUPOBATHh HH(OPMAITUIO, TIOIYYaeMYyIO U3 Pa3IMYHBIX HCTOUHUKOB; BIIaJICHUE SI3bIKOBBIMHU CPEACTBAMU — YMEHUE SICHO,
JIOTUYHO ¥ TOYHO M3J1araTh CBOIO TOUYKY 3pEHUs, UCIIOJIb30BATh aJICKBATHBIE S3bIKOBBIC CPEICTBA; BIAJICHUE HABBIKAMHU
MO3HABATEJILHOM pedIeKCHH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBHIA U MBICIMTEIbHBIX MIPOLIECCOB, UX PE3YJILTATOB U OCHOBAHMIA,
TPpaHUI] CBOETO 3HAHUA U HE3HAHUS, HOBBIX MTO3HABATEILHBIX 3a71a4 U CPEACTB UX JTOCTHXKCHHUS; 11EJIEYCTPEMIICHHOCTh B TIOUCKAX U
MPUHATHN PEUICHHUH, COOOPa3UTEIBHOCTh U MHTYHUIIUS, Pa3BUTOCTh MMPOCTPAHCTBEHHBIX MPEICTABICHUI,

CIOCOOHOCTHh BOCIIPUHUMATD KPAacoTy M TAPMOHHIO MHUPA;

3.3 IIpeaMeTHBIX

YMEHHUE ONEePUPOBATH MOHATHIMU: ONpPECTICHUE, aKCHOMa, TeOpeMa, CIICACTBUE, CBOWCTBO, MPU3HAK, 10KA3aTEIbCTBO, PABHOCUIILHBIC
(bopMyIHpOBKH; yMeHHe HOPMYIUPOBATH 0OpATHOE M IPOTHBOIIOIOKHOE YTBEPXKICHUE, IIPHBOIUTE IPUMEPHI 1 KOHTPIIPHMEDHI,
HCIIOJIB30BAaTh METO/ MaTeMaTHYeCKOU UHAYKOUH; IPOBOAUTH JOKa3aTCIIbHBIC PACCYXKACHU IPU PCIICHUH 3a1a4, OICHUBATh
JIOTHYECKYIO IPAaBUIIBHOCTD PacCy’KACHUH; yMEHHE ONEPUPOBATH IIOHATUAMH: MHOXECTBO, TIOAMHOKECTBO, OTIEpaLlUH Ha/l
MHOXECTBaMH,; YMCHHEC UCIIOJIb30BaTh TCOPETUKO- MHO>KECTBEHHBIN anmnapar Jisd OrmMcanus peajibHbIX IMTPOLIECCOB U SIBJICHUM 1 npu
pELICHNUH 3a/1a4, B TOM YUCIIe U3 IPYTHX y4eOHBIX MPEAMETOB; YMEHHE ONIEPUPOBATh HOHIATUSIMU: Ipad, CBA3HBIN rpad, NepeBo, IHKI,
rpad Ha IIIOCKOCTH; YMEHHE 33/1aBaTh U OMHCHIBATh Tpadbl pa3InuHBIMU CIIOCOOaMU; UCTIONB30BaTh Ipadbl IPH PEIISHUH 3a1ay;
yMeHre cBOOO/IHO OTIepUpOBaTh MOHATHAMU: COYETaHHE, IIEPECTAaHOBKA, YMCIIO COYETaHUH, YHCIIO IIepecTaHOBOK; OuHOM HproTOHA;
yMEeHHE IPUMEHATh KOMOWHATOPHBIE (AKTHI M PACCy>KACHHUS JUIS PEIICHUs 3a1a4; yMEHHE OIIepUPOBATh MOHATHAMMU: HaTypalbHOE
YHCJI0, LIEJI0€ YHCII0, OCTATOK [0 MOJYJII0, PALMOHAIILHOE YUCIIO, HPPALMOHAIBHOE YUCII0, MHOXKECTBA HATYPAJIbHBIX, LIEJIBIX,
pannoHaJIbHBIX, }IeﬁCTBHTCJ’IBHLIX qUCECJI; YMCHHEC UCIIOJIB30BATh IPU3HAKU JCTITUMOCTH, HauMEHBIINH OGLL[I/Iﬁ JCIIUTCIIb U HAUMCHBIIICC
oOuiee KpaTHOe, aNropuT™M EBKIHA IpH pelieHnH 331a4; 3HAKOMCTBO € Pa3IMYHBIMU MO3ULIIMOHHBIMU CUCTEMaMH CUHCIICHUS;
yYMEHUEC CBO60}1HO OICpHUPOBATH MOHATHUAMM: CTCIICHD C LICJIBIM ITOKAa3aTCJIEM, KOPEHb HaTypaﬂbHOﬁ CTCIICHU, CTCIICHb C
panMOHAIBHBIM ITOKa3aTesIeM, CTETICHb C ACHCTBUTENBHBIM (BEIIECTBEHHBIM ) TIOKA3aTeNeM, JIOTapu(M Yuciia, CHHYC, KOCHHYC U
TaHTEHC MPOM3BOJIBHOTO YKCIIa; YMEHUE ONICPUPOBATH MIOHITUSMH: TOKAECTBO, TOXKIECTBEHHOE MTPpeoOpa3oBaHue, YpaBHEHNE,
HEpaBEeHCTBO, CUCTEMAa YPABHEHUI 1 HEPABEHCTB, PABHOCHIILHOCTh YPAaBHEHHH, HEPABEHCTB M CHCTEM, PAallHOHAIbHEIC,
UppAIOHANBHBIE, TIOKa3aTeNbHbIE, CTETICHHBIE, Torapu(GMUIecKre, TPUTOHOMETPUIECKUE YPABHEHNUS, HEPABEHCTBA U CUCTEMBI,
YMEHHUE pelIaTh YPAaBHCHUI, HCPABCHCTBA U CUCTEMBI C IIOMOIIBIO PAa3JIMYHBIX IIPUEMOB; p€lIaTh YPABHCHHU A, HEPABCHCTBA U CUCTEMbI
C MapamMeTpoM; IIPUMEHSTh yPaBHEHUS], HEPABEHCTBA, UX CUCTEMBI JUTSl PELICHHS MaTeMaTHIeCKUX 3a]a4 U 32124 U3 Pa3THIHBIX
00J1acTel HayKH ¥ peajibHOW )KHU3HU;




yMeHue cBOOOIHO ONepupoBaTh MOHATHAMU: Tpaduk pyHKunHU, oOpaTHas QyHKIMS, KOMIO3UIUS QyHKIMH, THHEHHAs QyHKINS,
KBaJpaTH4YHasl QyHKIMS, CTeNeHHast QyHKIUS ¢ IeJIbIM IoKa3aTesieM, TPUTOHOMeTprIecKkre QyHKINH, 0OpaTHEIE
TpUroOHOMEeTpUYecKue (PyHKIMHU, ToKa3aTeabHas 1 jJorapudmuueckas QyHKIUN; YMEHUE CTPOUTD Ipaduku GYHKLUIL, BBITOIHATD
npeoOpa3oBaHus rpaguKoB QYHKIHUIL; yMEHHE UCIO0Ib30BaTh rpaduKu GyHKIMN 1715 H3yUeHHs IPOLIECCOB U 3aBUCUMOCTEH NpH
peLIeHNH 3a1a4d U3 APYTUX YIeOHBIX MPEAMETOB U U3 pealbHON JKU3HHM; BBIpaXkaTh GOPMYIaMH 3aBHCUMOCTH MEXAY BEIHYNHAMHY,
yMeHre cBOOOIHO OIIepUPOBATh MOHATHIMU: YeTHOCTh (DYHKIIUH, IEPUOTUYHOCTD (PYHKIIMH, OTPaHUYEHHOCTH (PyHKIHH,
MOHOTOHHOCTB (DYHKIIHH, SKCTpeMyM (YHKIUH, HanOOJbIIee X HanMEHbIIee 3HaYeHUsI QYHKIIMU Ha IPOMEKYTKE; YMEHHE TPOBOAUTD
uccieioBaHne GyHKIMN; yMEHHE UCIIOJIb30BaTh CBOMCTBA U rpaduKu QYHKIHMHA IS pellieHUs ypaBHEHHUI, HEpaBEeHCTB U 3aj1ay C
napaMeTpamu; n300pakaTb Ha KOOPANHATHON MIIOCKOCTH MHOKECTBA PEIICHNI ypaBHEHHH, HEPAaBEHCTB U HX CHCTEM;

yYMeHHE CBOOO/IHO OIIEpPUPOBATh MOHATUAMU: MOCIEA0BATEILHOCTD, apU(pMETHIECKas! IPOrPECCUs], FTeOMEeTpHUEeCKas IPOTpeccus,
0eCKOHEUHO YOBIBAIOIasi FeOMETPHYECKas IPOTPECCHsl; YMEHHE 3aJaBaTh MOCIIeI0BATEILHOCTH, B TOM YHCIIE C TOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHHE ONEPUPOBATh MOHATHIMU: HEIIPEPHIBHOCTD (DYHKIIMHU, aCUMIITOTHI rpadka QyHKINH, IepBas 1
BTOpasi MPOM3BOAHAS (DYHKIIMH, TEOMETPHIECKUH 1 HU3MIECKUI CMBICIT IPOU3BOJHOM, TepBO0OpasHast, ONpeneNeHHbII HHTeTPa;
YMEHHE HaXOIUTh aCUMOTOTHI rpaduka (PyHKINH; yMEHUE BBIYHCIITD IIPOU3BOIHBIE CYMMBI, IPOU3BEICHHUSI, YACTHOTO U KOMIIO3UIIUH
(byHKIMH, HAXOAUTH YpaBHEHUE KacaTeIbHOU K rpaduKy QyHKIHH; YMEHUE UCTIONb30BaTh MPOU3BOAHYIO TS HCCIIEA0BAHIS
GyHKUMH, 17151 HAXO0XKICHNUS. HAWJTYYIIero PEelIeHUs B IPUKIIAIHBIX, B TOM YHCJIE COLMAIbHO-9)KOHOMUYECKHUX U GU3MUYECKHUX 33/1a4ax,
JUTSL OTIpEIeNICHUs] CKOPOCTU M YCKOPEHHST; HaXOIUTh IJIOIMAIN U 00BeMBI GUTYp C MOMOIIBIO HHTErpaja; IIPUBOIUTE IPHUMEPHI
MaTeMaTHYECKOT0 MOICIIMPOBAHUS C TOMOIIBIO AU (hepeHIHaIbHbIX YPAaBHEHHUH; YMEHHE OIIEPUPOBATH MOHATUSIMH: KOMIIJIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCTIa, MOYJIb M apIyMEHT KOMIUICKCHOTO YHcia, popMa 3amnucu KOMIUIEKCHBIX YHCET
(reomeTpuueckasi, TPUTOHOMETpHYECKas U ajaredpanyeckas); yMeTb IPOU3BOJUTH apu(pMETHIECKUE JHCTBUS C KOMITJIEKCHBIMU
YHCJIaMH{; TIPUBOJUTE IPUMEPHI HCTIOJIB30BAHHSI KOMITTIEKCHBIX YHCET;

yMeHue cBOOOJTHO OTIEpUpPOBaTh NOHATHAMU: cpeliHee apu(pMeTHIeCcKoe, MelnaHa, HanOoJblIee 1 HaUMEHbIlIee 3HAYCHHU s, pa3Max,
JICTIEpCHsl, CTAHIAPTHOE OTKIOHEHHE JUISl OTIMCAHMSI YUCIIOBBIX JaHHBIX; YMEHHE HCCIIeIOBAaTh CTATHCTHIECKHE TaHHBIE, B TOM YHCIIe
C TIPUMEHEHHEM TpaUIeCKUX METOJI0B M AJIEKTPOHHBIX CPEICTB; rpa)uuecKu UCCIIECI0BATh COBMECTHBIC HAOIIOIEHHS C TIOMOIIBIO
JMarpaMM pacCeMBaHUs ¥ IMHEHHOM perpeccuy; yMeHne HaXOAUTh BEPOSTHOCTH COOBITHI € HCIIONb30BaHNEM IpadTIecKuX METO/IOB;
MIPUMEHSITH JIJISl pELIeHUs 33/1a4 (POPMYJIbI CIIOKEHHS M YMHOXKEHHS BEPOSTHOCTEH, (hOpMYJTy TIOJHOH BEPOSITHOCTH, (HhOpMYITy
BepHymm, koMmOuHATOPHBIE (HaKTHI U GOPMYIIBL; OLIEHUBATH BEPOSTHOCTH PEaTbHBIX COOBITHIA; YMEHUE ONEPUPOBATH OHATHSIMU:
cilydaiiHasi BeJIMYMHA, paclpe/iesIeHne BEPOSTHOCTEH, MaTeMaTHYECKOE 0)KUAAHUE, TUCIIEPCHS M CTaHIapPTHOE OTKIIOHEHHE CITy4YaiHON
BEJIMYUHEL, QYHKIUH pacTpeNesIeHus] U IDIOTHOCTH PaBHOMEPHOT0, TOKA3aTeNFHOTO M HOPMAIEHOTO PaclpeeNieHU; yMeHne
HCIIOJIb30BaTh CBOWCTBA N3YyUEHHBIX PACIPEICICHUN 11 peIIeH s 3a]a4; 3HAKOMCTBO C MOHSATHSAMU: 3aKOH OOJIBIINX YUCEI, METO/IbI
BBIOOPOYHBIX HCCIEOBaHMUI; yMEHHE IPUBOJUTE IPUMEPHI MPOSIBICHHUS 3aKOHA OOJBIINX YUCEN B IPUPOTHBIX H OOIIECTBEHHBIX
SIBIICHUAX; YMEHHE CBOOOIHO OTIEpUPOBATh MOHATHSIMU: TOYKA, IIPsIMas, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKHN YToJ,
JIByTPaHHBII yToJl, TPEXTPaHHBIN YroJl, IepeceKaroIInecs, NapaiebHbIe U CKPEIMBAIOIIUECS MIPSIMbIE, TAPaJUICIbHOCTD U
MePIEHIUKYIIIPHOCTD IPSIMBIX U TTIOCKOCTEH, YOI MEXKIY MPSMBIMH, YTOJI MEXAY IPSIMOH H INTOCKOCTBIO, YTOI MEXKTY INIOCKOCTSIMH;
YMEHHUE UCITIOJIb30BaTh IPY PEIICHUH 3aa4 U3y4eHHbIE (PaKThl U TEOPEMbI INIAHUMETPUH; YMEHHUE OLICHUBATh Pa3Mepbl 0OBEKTOB B
OKpYKaIOIIEeM MUPE; YMEHHE ONEPUPOBATh MOHIATHSIMHI: MHOTOTPAaHHUK, CEYeHNEe MHOTOTPaHHUKA, IPABIIILHBIA MHOTOTPaHHHUK,
pu3Ma, nupamuia, Gurypa u moBepxHOCTh BpallleHHs, IMIHHP, KOHYC, map, chepa, pa3BepTka NOBEPXHOCTH, CCYSHHsI KOHYCa U
LIJIHHAPA, ApaJUIeNbHBIE OCH WITM OCHOBAHHUIO, CEYSHHE Iapa, INIOCKOCTb, Kacaromascs cepbl, MINHIPA, KOHYCca; yMEHHEe CTPOUTD
cedeHre MHOTOTpaHHUKa, H300paXkaTh MHOTOTPaHHUKH, (PUTypBI ¥ TIOBEPXHOCTH BPAILECHHSI, X CEYCHHS, B TOM YHUCIIE C TOMOILLI0
JJIEKTPOHHBIX CPEICTB; YMEHHE IPUMEHSATH CBOMCTBA TEOMETPHIECKUX (PUTYP, CAMOCTOSATEIBHO (OPMYITHPOBATE ONIPEICTCHHS
M3y4aeMbIX (Uryp, BBIIBUTATh THIIOTE3bI O CBOMCTBAX M MPU3HAKAX TEOMETPUUECKUX (UTYp, 0OOCHOBBIBATH HIIM OIIPOBEPTaTh UX;
YMeHHe NMPOBOJNTH KIacCHDUKAINIO QUTYp 1O Pa3IHMIHBIM MPU3HAKAM, BEITOJIHATH HEOOXOIUMBIE JTOTIOJHUTEIBHBIE TOCTPOCHNS;
YMEHHUE CBOOOHO ONIEPHPOBATH MOHATHIMM: TIOLIA (b PUTYypBl, 00beM (PUTYpBI, BEIMYMHA YTIIa, PACCTOSHUE OT TOYKHU JI0 TNIOCKOCTH,
PacCTOsIHUE MEXKTY NPSMBIMHU, PACCTOSIHUE MEXTY TNIOCKOCTSIMH, TUTOIIAAb Cephl, IIOMAAb TIOBEPXHOCTH MMUPAMHUIBI, TIPH3MBL,
KOHYyCa, MIHH]Pa, 00beM Ky0a, MPSMOYTOJIbHOTO NapaieenuIe1a, MMpaMHuIbl, TPU3MbI, HIWIMHAPA, KOHYCa, 1apa; YMEHHE
HAaXOIWTh OTHOIICHHE 00BEMOB MOIOOHBIX (GUTYDP; YMEHHE CBOOOJHO ONIEPUPOBATh NOHATHIMU: JBIKCHHUE, TapaljIebHBII ITepeHoc,
CUMMETpHS Ha TUIOCKOCTH U B POCTPAHCTBE, OBOPOT, MPeoOpa3oBaHKe MOA00uUs, T0100HbIe (QUTYPHI; yMEHHE PACIIO3HABATh PABHBIC
1 oJ00HBIE QUTYPHI, B TOM YHCIIE B IPHPOJIE, UCKYCCTBE, apXUTEKTYpPe; YMEHHE HCIO0JIB30BaTh TEOMETPHUYECKUE OTHOIICHNS,
HaXOJUTh F€OMETPUUYECKHE BEJIMYHHBI (JUTMHA, YToJl, TUIOIA/ib, 00bEM) PU PElICHUH 3aa4 U3 JPYTruX Y4eOHbIX NPEAMETOB U U3
pearbHOM KHU3HU; YMEHHE CBOOOHO ONEpUPOBATh MOHITHIMU: MIPSIMOYTONBHASI CHCTEMa KOOPAWHAT, BEKTOP, KOOPIMHATHI TOUKH,
KOOPJHMHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA Ha YUCII0, Pa3JIOKEHUE BEKTOPA 10 0a3KCy, CKASIPHOE IIPOU3BEICHUE,
BEKTOPHOE MTPOM3BEACHHE, YTOJ MEXKITy BEKTOPAMHU; YMEHHE HCIIOIb30BaTh BEKTOPHBIN M KOOPIMHATHBIA METOJ JUTS PEICHUS
reOMETPHYECKHX 3a/a4 ¥ 3aJ1a4u APYTHX Y4eOHbIX IIPEAMETOB; ONEPUPOBATh MOHATHIMU: MaTpuua 2 X 2 u 3 X 3, onpeaeurels
MaTpHIBI, TEOMETPHYESCKUI CMBICI ONIPEACIUTENST; YMEHNE MOJICINPOBATh PeabHbIE CUTYAaIlMH Ha SI3bIKE MAaTEMaTHKH; COCTaBIISTh
BBIpQ)KEHHSI, YPABHEHUSI, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHIO 33/1a4H, UCCIIEI0BAThH MIOCTPOCHHBIC MOJIENN C UCTIOIb30BaHHEM
anmapara anreOpbl, HHTEpIPEeTHPOBATH ITOJIyUYEHHBIH PE3yJIbTaT; CTPOUTh MaTeMaTHUECKHE MOJIENN C TIOMOIIBIO FEOMETPHYECKHUX
MOHSATHI U BEJIMYUH, PEIIATh CBSI3aHHBIC C HUMH NPAKTHYECKUE 33]]aUH; COCTABIATh BEPOSITHOCTHYIO MOZEIb U HHTEPIPETHPOBATh
MIOJIyYEHHBIN pe3yNbTaT; peliaTh NPUKIIaJAHbIC 331a4H CPEACTBAMHI MAaTEeMaTHYECKOTI0 aHAIN3a, B TOM YHCIIe
COLIMAILHO-?)KOHOMHUYECKOT0 U (PU3MYECKOTO XapaKTepa; yMEHHE BIOMPATh TOAXO SN METO JUIsl pEIICHHS 3a1a4H; TOHNMaHHUe
3HAYMMOCTH MaTEeMaTHKH B U3yYEHUU IPUPOIHBIX U OOIECTBEHHBIX POLIECCOB U SBJICHUIN; YMEHHE PacIiO3HABATh MPOSIBICHHE
3aKOHOB MaTE€MaTHKU B HCKYCCTBE, YMCHHUE MIPUBOAUTH MPUMEPBI MATEMATHUECKMX OTKPBITUH POCCUIICKOI U MHPOBOIA
MaTeMaTHYeCKOH HayKH.




4. CTPYKTYPA U COAEP)KAHUE TUCIUIIJIMHBI (MOAYJIS)

Kon HaunmenoBanue pasnenoB u TeM /Bug | Cemectp /| UacoB | Komneren- | JIuteparypa u| Unre | llpumeuanne
3aHATHS 3aHaTAS/ Kypc 10101 3J1. pecypchl | pakT.
Pa3gen 1. BBenenne

11 Beenenue /Tema/ 1

1.2 Maremaruka B HayKe, TEXHHKE, 1 2 J1.1
9KOHOMHKE, HHQOPMAIIMOHHBIX JI1.2J12.1J13.1
TEXHOJIOTHSX U MPAKTHYESCKON
nestenbHOCTH. Llenu u 3a1auu n3ydeHust
MaTEeMAaTHKH IPH OCBOCHHU
cnenuansHocTelt CIIO. /Jlex/

Pazgen 2. Aaredpa

2.1 Pa3BuTHe NOHATHS O YHCIIe 1
/Tema/

2.2 Lesnbie 1 panroHaIbHBIE YHCIA. 1 2 J1.1
JeiicrBurenbHbie unciaa. /JIex/ JI1.2J12.1J13.1

2.3 IIpakruueckoe 3ausTue 1 1 2 J1.1
BrinoaHeHue neicTBUI Hal LIETBIMH, JI1.2J12.1J13.1
panMoHaIbbIMU, TeHCTBUTEIEHBIMA
yucaamu. /TIp/

2.4 Pemenne Tunoseix 3ana4. [logroroska 1 4 JI1.1
JOKJIaJIOB, TIpe3eHTaluii, pepepatos. /Cp/ JI1.2J12.1J13.1

25 TouHOe 1 NPUOTMIKEHHOE 3HAUCHUS 1 2 J1.1
BeJMYHHEL [IpaBuiia OKpyrieHus. JI1.2J12.1J13.1
AGcoitoTHas 1 OTHOCUTENbHAS
MOTPEIIHOCTH MPHOIMKESHUSI.

[orpeurHoct apuGpMETHISCKIX
neiicTBrid. BepHble nupbl npuOnImKeHus.
/JTex/

2.6 [MpakTrdeckoe 3aHsATHE 2 1 2 J1.1
Brruncnenue norpemxocteit JI1.2J12.1J13.1
npuOIIKeHNs. BeIuncieHns o npasuiam
BepHbIX tmdp /Tp/

2.7 Pemenue Tunoseix 3anau. [lonroroska 1 4 JI1.1
JOKJIaJIOB, Tipe3eHTaIuii, pedepatos. /Cp/ JI1.2J12.1J13.1

2.8 TMoHsITHE 0 KOMIUIEKCHBIX 4Yncnax. /JIex/ 1 2 JI1.1

JI1.2J12.1J13.1

29 [IpaxTuyeckoe 3ansaTue 3 1 2 J1.1
Pemenne kBanpaTHOTO ypaBHEHHS C JI1.2J12.1J13.1
JEeHCTBUTETBHBIMU KOG PUIIEHTAMH U
OTPHIATENILHBIM TUCKPIMHUHAHTOM Ha
MHOX€ECTBE KOMIUTIEKCHBIX yucen /TIp/

2.10 Pemenue tunossix 3agay. [loaroroska 1 4 JI1.1
JOKJIaJI0B, Tipe3eHTaruii, pedepartos. /Cp/ JI1.2J12.1J13.1

211 YpaBHEeHHUs1, HEPABEHCTBA, CUCTEMBbI 1
/Tema/

212 [TonsaTne 00 ypaBHEHHH, HEPABEHCTBE, 1 2 J.1
cUCTeMe YpaBHEHHUH WM (1) HEpaBEeHCTB. JI1.2J12.1J13.1
Pemenue (kak pe3ynbTaT) ypaBHEHUS,

HEpaBEHCTBA, CHCTEMbl. PABHOCHIIBHOCTD
ypaBHEHHH, HepaBeHCTB, cucteM. /JIex/

2.13 OCHOBHBIE IPHEMBI PELICHUS YPABHEHHH, 1 2 J.1
HEpaBEHCTB, CHCTEM (Pa3ioKeHHe Ha JI1.2J12.1J13.1
MHO>KUTEIH, BBE/ICHAE HOBBIX
HEHM3BECTHBIX, MOJICTAHOBKA, rpaduuecKkuit
meron). /Jlex/

2.14 [IpaxkTnyeckoe 3ansTue 4 1 2 J1.1
Pemenvie panioHaIBHBIX ypaBHEHHH, JI1.2J12.1J13.1

HEPaBEHCTB U CHCTEM C OJHON
nepemerHou. /T1p/




2.15

[Ipakruyeckoe 3ansTHE 5

Pemenne cuctemM TMHEHHBIX HEPABEHCTB C
JBYMSI IIEpPEMEHHBIMH, H300pakeHHE UX
pelieHnii Ha KOOPINHATHOM ITOCKOCTH.
Mp/

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

2.16

IpakTHyeckoe 3aHATHE 6

IIprMeHeHHEe MATEMAaTHIECKUX METOIOB
JUTSL PELICHUST CO/ICPKATENBHBIX 3374 U3
pa3InYHBIX 00JIACTel HAYKH U IIPAKTHKH.
Wureprnperarys pe3ynbTara, y4er
peanbHbIX orpannueHui /TIp/

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

2.17

Pemenne tumoBbix 3aga4. [Toaroroska
JIOKJIaJIOB, Tipe3eHTanuii, pedeparos. /Cp/

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

2.18

OyHKIMH, UX CBOMCTBA U rpadKu
/Tema/

2.19

Yucnosas pynkims. CocoObl 3a1aHus
¢bysakuun. O6nacTh onpeaeneHus u
MHOX€ECTBO 3HaueHui QpyHkuuu. ['padux
¢yskuun. CpoiictBa GpyHKIMHU:
MOHOTOHHOCTB, YeTHOCTh, HEYETHOCTb,
OTrPaHUYEHHOCTH, EPHOTUIHOCTb.
ITpoMexyTKH BO3pacTaHus U yObIBaHHS
¢yskumu. Haubosbiee 1 HanMeHblee
3HaveHus GpyHkimu. ['papuueckas
uHTepnperanus /Jlex/

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

2.20

OyHk1Ms, oOpaTHas JaHHOH (QyHKIHH.
Ycnosue obpatumoctu GyHkiu. O6nacTh
OTpeIeNICHHsI U MHOKECTBO 3HAYCHUH
oOpartHoit GpyHkiun. ['paduku B3aUMHO
oOpatHbIX pyHkuui. CrnoxHas QyHKIUSL
/JTex/

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

221

[IpakTuueckoe 3ansTue 7

IMoctpoenue rpadpukoB QyHKIHH,
3aJIaHHbIX Pa3THYHBIMU CIIOCOOAMH.
IIpeoOpazoBanus rpaguKoB:
MapauieIbHbINA TTEPEHOC, CHMMETPHUS
OTHOCHTEIIBHO OCEll KOOPANHAT
CHMMETpPHS OTHOCUTENFHO Havaa
KOOPJMHAT, CAMMETPHSI OTHOCHTEIHHO
MPSAMOH Y = X, pacTshKEHHE U CKATHE BIOJb
oceii koopaunat /IIp/

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

2.22

[pakTrdeckoe 3ausaTHE 8
HccnenoBanue cBOMCTB (YyHKIIUH T10 €€
rpaduky. [Ipumeps! GpyHKINOHATBHBIX
3aBUCHMOCTEH B pealbHBIX MpoLeccax u
senenusix /Tlp/

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

2.23

Penienre TumoBsix 3ama4u. [loaroroeka
JOKJIaJI0B, Tipe3eHTaluii, pepepatos. /Cp/

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

2.24

CreneHu, KOPHH U JOrapuQMbI
/Tema/

2.25

Kopens HaTypanpHO# CTEmeHu, ero
cBoiicTBa. CTeNneHb C pallMOHaIbHBIM
MokKasareneMm, ee cBoicTna. CTeneHs ¢
JICUCTBUTENIBHBIM TTOKA3aTelIeM, e
CBOMCTBa

/J1ex/

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

2.26

CrenenHas QpyHKIHs, €€ CBOWCTBA U
rpaduku. [TokazarensHas QyHKIWS, ee
cBoiicTBa u rpaduxu. ['paduueckoe
peleHre NpoCTeHIINX UPPALIMOHAIBHBIX U
II0Ka3aTeNbHBIX YPABHEHUH U HEPaBEHCTB

/Jlex/

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




2.27

Omnpenenenne norapupma. OCHOBHOE
JorapuMUIEecKoe TOKACCTBO.
JlecATUYHBIN M HATYPaJIbHBIN JOTapU(MBL.
Jlorapudm npou3BeneHus, YaCTHOTO,
creneHu. [lepexos1 K HOBOMY OCHOBaHHUIO
norapudma. JlorapupmupoBanue u
noreHuupoBanue /JIex/

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

2.28

Jlorapudmudeckas GyHKIHUs, ee CBOHCTBA
u rpaduku. ['paduueckoe pemieHne
MPOCTEUIINX JIOTApUDMHUICCKIX
ypaBHEeHHUH 1 HepaBeHCTB /JIek/

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

2.29

[Ipaktuueckoe 3ausTHE 9

Pemenne wuppannoHanbHBIX YpaBHEHUN U
HEpPaBEHCTB

Mp/

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

2.30

[Tpaktuueckoe 3anstue 10

Pemenne mokazaTenbHBIX ypaBHEHUH U
HEpPaBEHCTB

Mp/

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

231

IIpaktrueckoe 3ausitue 11

Pemenue norapudmMuueckux ypaBHeHUH 1
HEepaBeHCTB

Mp/

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

2.32

IIpaktudeckoe 3ausTue 12
Pemenue ynpaxuenwuii mo teme "CrerneHu,
KopHU u orapudmser” /TIp/

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

2.33

Pemenne tunossix 3amad. [loaroroBka
JIOKJIaJIOB, Npe3eHTanuii, pedeparos. /Cp/

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

2.34

OCHOBBI TPHTOHOMETPHH.
TpHUroHOMETpUYECKHE
(dhyHKIIH

/Tema/

2.35

Yron B Tpuronomerpuu. I'panycHas u
paguaHHas MepHl YIia, 3aBUCUMOCTh
Mexay HUMuU. OnpezneneHus
TPUTOHOMETPHIECKUX (PyHKIHIL.
COOTHOIICHUS MEXKTY
TPUTOHOMETPHIECKUMHU (QyHKIHIMI
OJIHOTO M TOTO 7K€ apryMeHTa. 3HaKU
TPUTOHOMETPHIECKUX (PyHKIHI

/JIex/

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

2.36

Tpuronomerprdeckue GyHKINH CyMMBI 1
Pa3HOCTH ABYX apryMEHTOB, JBOIHOTO U
HOJIOBUHHOT'O apI'yMEHTOB.
TIpeoOpa3oBaHe CyMMBI 1 pa3HOCTH
TPUTOHOMETPHIECKUX (pyHKIIHII B
npoussesenue. I[peobpazoBanue
IPOU3BEIECHUSA TPUTOHOMETPHYECKUX
(yHKIMH B CyMMY WM Pa3HOCTb.
YeTHOCTH, HEYETHOCTD, IEPUOAUYHOCTD
TPUTOHOMETPHUYECKUX QyHKIUH. DopMyIIsl
npusenenus /JIex/

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

2.37

TpuroHomerpuyeckue GpyHKIUH, UX
cBoiicTBa u rpaduku. I'papuueckoe
pelIeHHe NPOCTEUIINX
TPUTOHOMETPUYECKUX YPaBHEHHH U
HepaBeHCTB /JIex/

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

2.38

Pemenne ypaBHeHui Bujia Sinx=a, COSX=a,
tgx=a, ctgx=a. ApKCUHYyC, apKKOCHHYC U
apKTaHTreHC JaHHOTO uucia /JIex/

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




2.39 IIpaxruueckoe 3ansTue 13 J1.1
COOTHOIICHHS MEXITY JI1.2J12.1J13.1
TPUTOHOMETPUYECKUMH QYHKLIUAMHU
OJIHOTO ¥ TOTO e aprymenta /IIp/

2.40 [Tpaktuueckoe 3austue 14 J1.1
Tpuronomerpuyeckue GyHKIUH CYMMBI U JI1.2J12.1J13.1
Pa3HOCTH ABYX apryMEHTOB, JBOHHOTO U
MIOJIOBHHHOTO apI'yMEHTOB.

[IpeoOpazoBaHue CyMMBI U Pa3HOCTU
TPUTOHOMETPHUYECKUX (QYHKUIHI B
npousBeneHue. [IpeodbpasoBanue
MPOU3BEICHUS] TPUTOHOMETPHYECKUX
(GYHKIMI B CYyMMY WM Pa3HOCTh
Mp/

241 [Ipaktuueckoe 3austTue 15 J1.1
UeTHOCTH, HEYETHOCTD, IEPUOTUTHOCTH JI1.2J12.1J13.1
TPUTOHOMETPUYECKUX (YHKIUI. POpMyIbl
npusenenus /TIp/

242 [Tpaktuueckoe 3ausTue 16 J1.1
Pemenne TpuroHoMeTpuIeCcKUX ypaBHEHHN JI1.2J12.1J13.1
Mp/

2.43 IIpakTudeckoe 3austue 17 JI1.1
Pemenue ynpaxuenuii o teme "OCHOBBI JI1.2J12.1J13.1
TPUTOHOMETPUH. TpUTOHOMETpHYECKHE
¢dynaxuuun" /Tlp/

2.44 Pemenne Tunoseix 3aaad. [Toaroroska JI1.1
JTOKIIAJIOB, Tipe3eHTanuii, pedeparos. /Cp/ JI1.2J12.1J13.1
Pa3nea 3. Hayasa maTeMaTH4ecKoro
aHajIn3a

3.1 IIpenensl. HenpepbiBHOCTH
/Tema/

3.2 TTocnenoBarensHoCcTH. CrIOCOOBI 3aaHUS U JI1.1
CBOICTBA YHCIIOBBIX JI1.2J12.1J13.1
nocnenoBarenbHocTel. [loHsTHe o mpenene
nocienoBaTenbHOCTH. CylecTBOBaHHE
npezesia MOHOTOHHOM OrpaHuYeHHON
nocienoBaTenbHOCTH. CyMMHpPOBaHUE
TIOCIIeIOBATENEHOCTEH
beckoneuHo yObIBarolIas reoMeTpruuecKas
nporpeccus, ee cymma. /Jlex/

3.3 IIpaxTuyeckoe 3ansaTue 18. J1.1
Boruucnenue npezaenos. /TIp/ JI1.2J12.1J13.1

3.4 HenpepbIBHOCTH (GYHKIIHH B TOYKE U HA JI1.1
npoMeKyTke. TUIbI Touek pa3pblBa. JI1.2J12.1J13.1
CpoiicTBa HempepbIBHBIX QyHKIMH. /JIek/

35 IIpakTudeckoe 3austie 19 JI1.1
OnpepeseHue HenpepbIBHOCTH (YHKIIUH B JI1.2J12.1J13.1
TOYKe U Ha mpoMexyTke. /I1p/

3.6 Pemenne Tunoseix 3agad. [loarororka JI1.1
JIOKJIaJI0B, TIpe3eHTanuii, pedepaton. /Cp/ JI1.2J12.1J13.1

3.7 /Op/ J1.1

JI1.2J12.1J13.1

3.8 IIpousBonnas. [IpumeHneHne MPOU3BOIHBIX

/Temal/




3.9

3amauu, MPUBOIAIINE K TTOHITUIO
npousBogHoi. Onpenenenne
MPOU3BOAHON. Briuncienune npousBoaHoON
Ha ocHOBe omnpenenenus. Gu3nueckuit u
TEOMETPUUSCKUN CMBICI TPOU3BOIHOH.
/J1ex/

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

3.10

JuddepeHmpoBanne CyMMBI,
MPOU3BE/ICHHUS, YACTHOTO BYX (DYHKITHIA.
ITpou3BOJHBIC OCHOBHBIX 3JIEMEHTaPHBIX
¢dyukimii [IpuMeHeHne MPOU3BOIHBIX K
HCCIICOBAHMIO (QYHKIMI U TOCTPOCHHIO
rpadukos /JIex/

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

3.11

[IpakTnueckoe 3austue 20
Beruncnenue npoussoansix /I1p/

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

3.12

[IpakTnueckoe 3ansTue 21

Bropas npousBoanas. @uzndeckuil CMbICI
MepPBOK ¥ BTOPOU POU3BOAHBIX.
HaxoxeHue ckopocTu mpolecca,
3a7aHHOTO (OPMYJIOH MK TPAQUKOM.
T'eomeTpuueckuii CMbICI IPOU3BOTHOM.
VYpaBHEHHE KacaTelbHOH K TpaduKy
¢ynkiuu /Tp/

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

3.13

TIpaktuieckoe 3ausaTue 22

IIpumenenne mpoON3BOAHBIX K
UCCIIEIOBAHUIO (QDYHKIMH U IIOCTPOSHHIO
rpaduxos /TIp/

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

3.14

Pemenune tunoBsix 3aga4. [loaroroska
JTOKIIA/IOB, Tipe3eHTanuii, pedeparos. /Cp/

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

3.15

Wuterpansl. IIpuMeHEHHE HHTETPAIOB
/Tema/

3.16

TlepBooOpasnas. HeonpeneneHHbIIH
HHTErpall, ero cBoicTBa. @opmMyJisl
WHTETPUPOBAHISL.

/JTex/

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

3.17

OrpeieNieHHbIN HHTETPAI, ero CBOMCTBA.
BhI4nCIeHHE ONPEIeICHHOTO HHTErpaia
o

(dhopmyne HetoToHa-JIeriOHuna.
I'eoMeTpHYECKHil CMBICIT OTIPEACICHHOTO
uHTerpana. /Jlex/

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

3.18

IIpakTuaeckoe 3ausTe 23
Brruncnenue naTerpanos.
Mp/

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

3.19

IIpakTuueckoe 3austue 24
TIpuMeHeHre HHTETPaIoB B PU3HKE U
TEOMETPUH

Mp/

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

3.20

Pemenne THmoBsix 3a1a4. [loaroroska
JIOKJIAJIOB, Tipe3eHTanuii, pedeparos. /Cp/

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

Paznen 4. 'eomerpus

4.1

[IpsAMBIE U IIOCKOCTH B IIPOCTPAHCTBE
/Tema/

4.2

Axcuomsl crepeomerpun. ClieAcTBUs U3
akcuoM. B3aumHoe pacnonoxeHue 1ByX
npsAMBIX B pocTpancTse. [lapamiensHocTs
npsaMoil u mnockocty. IlapannensHoCTb
wiockoctei. [lapannensaoe
npoektupoBanue. Ilocrpoenue
M300paKeHUH IPOCTPAHCTBEHHBIX (UTYD
/JTex/

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




4.3

[Ipakruueckoe 3ansTHE 25
[lepnenaukynapHOCTH TPSIMOI 1
iockocTH. IleprneHauKyIsp 1 HaKJIOHHAS
K IUTOCKOCTH. PaccTosHuE OT TOUKH 110
IJIOCKOCTH. YTOJI MEXAY IpsAMOH U
IUIOCKOCThIO. Perienue 3anau.

Mp/

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

4.4

IIpaktuueckoe 3ausTue 26

Teopema 0 Tpex MEePIEHIUKYIApax. Yol
MEX/Y IUIOCKOCTSIMH.
IepreHAUKYIIPHOCTD IIOCKOCTEH.
Perenue 3anau. /TIp/

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

45

Perenne THMOBBIX 3a71a4. [IoATOTOBKA
JOKJIaJIOB, Tipe3eHTaIuii, pedepatos. /Cp/

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

4.6

MHuororpannuku /Tema/

4.7

MHororpaHHasi TOBEpXHOCTb.
MHororpannuk. ['panu, BepiinHsl, pedpa
MHOTOTpaHHuKa. Teopema Ditnepa.
Brimyxuenii MHOTOTpaHHuK. Pa3BepTka
MHororpassuka. [IpaBusbHbIC
MHOTOrpaHHUKH /JIex/

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

4.8

[IpakTudeckoe 3ansaTue 27
Pemenue 3amay mo teme
Mp/

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

4.9

[Tpakrudeckoe 3ansTHe 28
[Mapamnenenunen. [Ipsmoit u
MPSMOYTONBHBIH Mapasenenunea. Kyo
Mp/

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

4.10

[Tpakrudeckoe 3ausTe 29
[Mupammuna. [IpaBunbHas mupaMusa.
VYceuennas nupamuna /IIp/

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

411

Pemenue tunoBsix 3agay. [loaroroska
JOKJIaJIOB, TIpe3eHTaluii, pepepatos. /Cp/

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

412

Tena u noBepxHOCTH BpameHnus /Tema/

4.13

Hunmuunp. Konyc. Ycedennsiit konyc. Hlap
u ctepa, ux ceuenus. KacarenpHas
IUIOCKOCTH K cepe /JIex/

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

4.14

[IpakTuaeckoe 3ansaTue 30

Hununnp. Konyc. Yceuennsiit konyc. lap
u ctepa, ux ceuenns. KacarenpHas
IUIOCKOCTH K cdepe

Mp/

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

4.15

W3MepeHust B TeOMETPUH
/Tema/

4.16

Omnpenenenue 00beMa TeOMETPUIECKOI0
Tena. Beraucienne o6bema npu3Mel,
MMpaMU[bl, yCEUeH-HOM MUpaMuIbl,
LIHHAPA, KOHYCa, YCEYEeHHOTO KOHYCa.
Brrancnenne miomaaei moBepXHOCTEH
IHHAPA, KOHYCa, YCEYEeHHOTO KOHYCa.
Brruncnenne oobema mapa 1 miomanu
coepsl /Jlex/

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

4.17

[Ipaktuueckoe 3ansaTue 31

Brruncnenue miomaaei noBepxHocTe u
00BEMOB MPHU3MBI, TUPAMH/IBI, YCCUCHHOM
MAPaMHU[IBL, TUIAHAPA, KOHYCA,
YCEYCHHOTO KOHYyca. Brruncienue oobema
mapa ¥ miomaan chepsl

Mp/

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

4.18

[IpakTudeckoe 3ansaTue 32
Pemienue 3anau no reme /Ip/

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




4.19

BekTopbl U KOOPAMHATHI
/Tema/

4.20

Bexropsl. Monyns BexkTopa. PaBenctso
BeKTOpOB. ClI0)KeHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha YHCIIO.
Koopaunatst BekTopa. JleiicTBust Hajg
BEKTOpaMHM B KoopauHaTax. CKalsipHOe
IIPOU3BE/IEHIE BEKTOPOB, €T0 CBOMCTBA.
Brruncnienue AnuHBI BEKTOpa U yriia
MEX]y BEKTOPaMH 110 UX KOOpAUHATAM
/JTex/

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

421

[IpakTudaeckoe 3ansTue 33
IpsiMoyToNbHAs (IeKapTOBa) CHCTEMA
KOOpJHMHAT B IIPOCTpaHCTBe. Brruncnenue
PACCTOSTHUSI MEXKY JIBYMSI TOUKAMH.
VYpaBHeHue cepsl. YpaBHEHHE
TUTOCKOCTH.

Mp/

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

4.22

IMpaktiyeckoe 3anaTue 34
Peruenue 3aia4 ¢ IPUMEHEHHEM BEKTOPOB
u xoopauHar /I1p/

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

Paspnen 5. KomOunaropuka, Teopust
BEepPOSITHOCTEl U MaTeMaTHYecKast
CTATHCTHKA

51

DneMeHTh kKoMOuHaTOpuKku /Tema/

52

OCHOBHBIE TOHATUSI KOMOMHATOPHKH.
puammn cnoxenns. [Tpuanmn
YMHOXXeHHS. Pa3melieHus, nepecTaHoBKH,
coyeranus /Jlex/

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

53

[Ipakrudeckoe 3ansTue 35

Pemenue 3aga4 Ha OACYET YHCIIA
pa3MelIeHul, TepecTaHOBOK, COUCTAHUIH,
Ha iepebop BapuaHTOB

Mp/

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

54

DJIeMEHTBI TEOPUH BEPOSTHOCTEH
/Tema/

55

Ciry4qaiinoe coOpitre. JloctoBepHOE 1
HEBO3MOXKHOE cOObITHA. COBMECTHBIE U
HECOBMECTHBIE COOBITHS. DIIeMEHTapHbIE
HCXOJIBI OTIBITA.

/Jex/

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

5.6

Krnaccudaeckoe ompenenenne BEpOSTHOCTH
coObITHs. BEIunciieHne BEpOSATHOCTH
cOOBITHS HAa OCHOBE ee ompeeneHus /JIex/

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

5.7

JuckperHas ciydaiiHasi BEJIMUMHA,
crocoOs! ee 3aiaHus. YucioBble
XapaKTEPUCTUKU JUCKPETHOH CIly4aitHOU
Ben4HHEL. [ToHsATHE 0 3aKOHE OONBIINX
qucen /Jlex/

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

5.8

[Ipakruueckoe 3ansTue 36

coObITHil. BeposATHOCTH CyMMBI COOBITHI.
[Ipoussenenue coObITHA. Y CIOBHAs
BEPOATHOCTH coObITHA. HezaBucumele
coObITHs. BeposTHOCTD IpOU3BENCHUS
cOOBITHI

Mp/

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

5.9

[Ipakruueckoe 3ansTHE 37
Pemenue 3anau no teme /Ip/

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

5.10

DIIEMEHTHI MATEMATHYECKON CTATUCTUKHU
/Tema/




5.11 3ajaun MaTeEMaTHYECKON CTATUCTUKH. 2 4 JI1.1

I'eHepanbHasi COBOKYITHOCTB M BEIOOPKA. JI1.2J12.1J13.1
Cpennee apudmerndeckoe.
/JTex/

5.12 CraTicTuuecKoe pacipeieneHue 2 4 J1.1
(BapuaunoHHbIi psin). [Tomurox. JI1.2J12.1J13.1
I'mcrorpamma. /Jlex/

5.13 [Ipakruueckoe 3ansTHE 38 2 2 J1.1
Pemenne mpakTHueckux 3a1ad c JI1.2J12.1J13.1
MPUMEHEHUEM BEPOSTHOCTHBIX — METOJIOB
Mp/

5.14  |/Kouc/ 2 1 J1.1

JI1.2J12.1J13.1

5.15 /Ox3amen/ 2 J1.1

JI1.2J12.1J13.1

5. ®OHJ1 OHEHOYHBIX CPEJICTB

5.1. KoHTpoJIbHBIEC BONPOCHI H 3aJaHHSA

HpaKanecmle 3aJaHUA 1JIA MPAKTHYECCKHUX 3aHATHH U CAMOCTOATEIbHBIX paﬁoT K pasaenay 2.

3amanue 1. Pemmts  ypaBHenme x(x - 5)=-
a)dul; 0)4.5; B) 4; r)—4mul; ) 1.
3amanue 2. Pemnte HepaBeHcTBO 6x —3<-17 —(-x—5)
a)x< 4; 0)x< -4; B) x> - 4; r) x> 4; n)x<-1,8.
3aganue 3. Bolunciaurs (1_1):(1_0’2)_3§ .
5 6 24
a) 411, 6) 3,9; B) 11 N4 o L1
12 12 12
3ananue 4. [IpencraBuTh B BUe CTENEHW W HAWTH 3HAUYEHUE BBIPAKECHUS a’-a’ npu a=6.
a -2
a) 6; 6 -1 w4 p-6 ol
6 6
3amanme 5. Pemnte  ypaBHeHme x (x - 4)=-3
a)3ul; 0) 4.5; B) 3; r—-3ul; n) 1.
3amanue 6. Pennte HepaBeHCTBO 5 (x +4) <2 * (4x—5)
a)x< -10; 0)x< -4, B) x> - 10; r) x> 10; o) x<-18.
3apanme 7. Berunciaute 5 2 1 8 .
Ei=——5)—+1
73 4 2711
3 5

a) 15; o)1, B _gil; -1 om) Ll

14 12 12

¢ .c3
3ananme 8. [IpencraButh B BHJle CTENEHUM U HATH 3HAUYCHHUE BBIPAKECHUS - opu ¢ =4.
C
a) 16; 6) _1; B) 4; n-16; m 1.
16 16

3apanue 9. IToctpouts rpaguk GyHknuu y = - 2x + 1.
3amanmue 10. [Tocrpouts rpaduk GyHKumy y = 2x + 1.
3aganue 11. B npsMoyroasHOM TpeyroibHUKE THMOTeHy3a  paBHa 10 cM, a OAMH U3 KaTETOB
6 cM.  Haiitu BTOpOIt Kater.
a)4 cm; 0) 16 cMm; B) 8 cM; r) V136 cm; n) 10 cm.
3anganmue 12. bank BelTaunBaet exxeronHo 8% 0T cyMMbl BKiIaja. Kakoii ctaHeT cymMMma yepes ToJl, €Clii epBOHAYaIbHbIN BKJIA
cocragisit 7600 pyOneii?

a) 8208 py0.; 6) 608 py0.; B) 8200 py0.; r) 7600 py6.; 1) 8000 py6.
3apanue 13. B npsMoyroasHOM TpeyroibHUKe TUNOTeHy3a  paBHa 10 cM, a oguH u3 kareroB 8 cMm. HaiiTu BTOpOIi KarteT.
a) 4 cwm; 0) 6 cm; B) 8 cMm; T) V136 cm; o) 10cwm.

3ananue 14. bank BeimIaunBaet exeroano 8% ot cymmsl Bkiaaa. Kakoil craneT cymma uepes Tof, eciiv epBoOHavaIbHBINA BKIIAL
coctasisut 8600 py06eii?

a) 8208 py0.; 0) 688 py0.; B) 9288 py0.; r) 8600 pyo.; 1) 8000 py6.
3apanme 15. YnpocTuts BEIpakenue a  a-b,
a-b a+b

3aganue 16. Yipoctuts Beipakenne XY Y
X+y X—Yy




IIpakTHyeckue 3agaHus 115 MPAKTHYECKUX 3aHATHII H CAMOCTOSITEJbHBIX PadoT K pa3aey 3.
3aganme 1. YkaxxuTe MHOXKECTBO 3HaueHHs QyHkuuun Yy =5"+4
1) (0; +o0); 2) (5; +o0); 3) (i+w);  4) (-5 +o0)
3aganme 2. Haiiure 4nciio nim cyMmy 4ucen 5; -2; 0; 6, BXOAAIIMX B MHOXKECTBO 3HaueHui Gpynkuun Yy =0,1 %3
1) 5; 2)3; 3) 11; 47
3aganne 3. Kakomy npoMexxyTKy NPUHAICIKUT KOPEHb YPABHCHHUS 0,3*"= 111,

9

1) (-10; 0); 2) (-6; 3); 3) (35; 4(5 11

3ananue 4. Ykaxure HanOOJBIIEE U3 YUCET

1

—; 3) 025 4 Y125
35

3ananue 5. YkauTe pelueHus HepaBeHcTBa 3X75> 1
81
1) (-o0; 9); 2) [-9; + ); 3) (-9,  4)[9 +x)
3ananne 6. YKaXHTE MHOKECTBO 3HAUYEHUS QyHKIMU Y = 2 X!
1) (-e0; +o0); 2) (1; +o0); 3) (Liteo);  4)(0; +o0)
3aganme 7. Haiinute yncio wm cymmy uncen -5;  3; 4; -6, BXOJAIIUX B MHOXECTBO 3HAUCHUN QyHKIMH ) = 01" -3.
1) -5; 2)3; 3) 10; 47
3ananue 8. Kakomy npoMexxyTKy NPUHAIICIKUAT KOPEHb YPaBHCHHUS 0,4 8-x =6,25.
1) (-10; 0); 2) (-6; 3); 3) (3;5); 4)(5 11)
3aganmue 9. VYKaxuTe HaWUMEHbIIEE W3 YHCEI
1) L 2)V81Y ;3 3% 41
27

[MpakTHdeckue 3a1aHMs U IPAKTUIECKUX 3aHATHIH U CAMOCTOSATENBHBIX PaboT K paszeny 4.
1. «Yrasl 1 ux uaMepenus. OnpeneneHne CHHyca, KOCUHYCa, TAHT€HCa M KOTAHI'€HCa»

1)5°73 2)

Yacrs |
3ananue 1. IpagycHas Mepa yria /7 paj paBHa:
6

1) 150° 2) 330° 3)210° 4) 420°

3aganme 2. Touka eAMHUYHON OKPYKHOCTH C aOCIMCCOil -1 COOTBETCTBYET YHCILY:
1) 7 2) 7 3) 37, 4 2r.

2 2
3amanne 3. Haiinure BoIpakeHue ISt Sina,ecn COSx=b u w<a<2r:
1) 1-b; 2) V1-b?*; 3) - J1-b*; 4) 1-b*.
3aganmue 4. VI3 naHHBIX 4ncel BIOEpUTE HANOOIBIICE:
1) ‘/§; 2) 2¢inZs 3) 15c0s” 4) tgz—”'

6 6 3
Yacrs Il
3apanue 1. Paguannas Mepa IBYX YIJIOB TPEYrojbHMKAa paBHa ~ u 7. Haiigure IPagyCHYI0 MEPY KaXJO0ro yria 3TOro
3 4

TpEYrojbHHUKa.
3ananme 2. CKOIIBKO YHCEN HA IPOMEXKYTKE [0; 37] COOTBETCTBYET TOUKE CIMHMYHOI OKPYKHOCTH € OpAMHATOMH  -1.
3apanue 3. Haligure 3Hauenue sinl120°.
2. TpuroHomeTrpuyeckne ypaBHeHUsI H QyHKIUH
3aganme 1. Pemnte ypaBHeHus:

. 1.
1) sin(2x-Z)==;
( 3) 2

3) cos? X —sin?X = 3
2 2 2
3aganue 2. YKaXuTe HANMEHBIIHH MTOJOXKHUTEIHBIH KOPEHb ypaBHEHHS (Pe3yJIbTaT IPEACTaBbTE B TPaTyCHON Mepe).
tg (4x+60°) = /3.
3aaanue 3. YkakuTe HAMMEHBITHIT HEOTPUIATETLHBIN KOPEHb ypaBHeHHs Sin’ X —6sinx+5=0.
3. TpuronoMerpudeckie ypaBHCHUS U HEPABCHCTBA.
3apanue 1. arccosa mMeeT CMBICH, €CIIN:

2) 2cos (x—%) =1

; 4) cos5xcos4x +sin5xsin4x = —% ;

a)ac[0;m]; 6)ac[1;1]; B)ac [-g;g];r) ae(-1;1).
3aganme 2. arcsina UMeeT CMBICIT, €CIIH:

a)ac[0;n]; 6)ac[-1;1; B)ac [-g;g];r)ae(-l;l).




3amanme 3. PenienneM ypaBuenuss  COSx = 0 sBistroTCS:

®x=£+2nmnez; 6)X=Tn,neZ, B)X=T+TnneZ, r1)X=T+27Tn,ne”.
2 2
3ananme 4. PemenrieM ypaBHeHHst  COSx = - 1 sBistoTCs:

a)x=2+427n,n€Z; 6)X=Tn,neZ, B)X=E+7nne€Z r)X=T+27n,neZ
2 2
3amanme 5. Beruncnure: arcsin 0+ arctg./3

2)0.5; 6) 1; BT N2,
3 2
3amanue 6. Beruncnure: arcos 0+ arctg 1
a)0,5; 6) 1; B) 7 r)37
3 4

3aganme 7. YpasHenue 2tgx = -3:

a) UMeeT OJTHO pelIeHHe; 0) He UMEET PEIICHHUS; B) IMEET [[Ba PEIICHHs; T') UMEET OECKOHEYHOE MHOXKECTBO PEIICHUI.
3anmanue 8. YpaBHeHue Ctgx - 4= 0:

a) UMEeeT OJTHO pelIeHHe; 0) He UMEET PEIICHUs; B) UMEET JIBA PEIICHHUS;

I') UMeeT OECKOHEUYHOE MHOXKECTBO PEIICHHIA.

IMpakTHYecKue 3alaHus IS IPAKTUUSCKHUX 3aHITHIH U CAMOCTOSATEIIBHBIX PadOT

K pazzeny 5.

3anpanue 1. Boruncnure:

-2i3 =2
1) [54 ; 2N RER 3  rd”; 5 (77
250 19
3aganme 2. Haiinure 3HaueHNe BBIPDOKEHHS:
2 . _
1) (3%7‘{ 32%) * 2) ;5_(17(:'0:_“ os Tpu d=64
+d°
3ananue 3. YipocTuTe BRIPAKEHIIS:
. [}
1) k5%.4k% ; 2) {u‘l.w - 3]‘- + bx? ; 3) 1 fa+1) 3fa? )
Ya-1 %Ya ) Ya-28a+1

3ananue 4. Pemute ypaBHEeHUs:

1) J12x? +7x—10 —4x=5; 2) 1 1 o
' J—tgx+——=0
gX-'—COSX

3ananue 5. CymMma ABYX YMCell paBHa /18, 8 UX Pa3HOCTh paBHa /14 .

Haiinute npousseneHye 3TUX 4UCEL.
3aganue 6. Beraucnurs log, 16

2
3aganue 7. Boraucyuts 5+1%%°
3apanue 8. Borancmts 109,135-109,20 + 2l0g,6.

1

—logs —
log, 6 5

Zagaumue 9. Bprupcoure  16°%° -5 17,

3aganue 10. Brruuciurs Iog0 250,64+ Iog0 510.

3ananue 11. Berumcanrs  109,50,125-log, 64 |
log, 2

3aganue 12. Pemnte ypasuenne 2°~ =16,
1)-1; 2) 1; 37; 4) 7.
3aganme 13. Ykaxure NpoMexXyToK, COEPKaIUi KOpEHb YpaBHEHUS (0,125)2_% =16.
1) (9; 11); 2) (9; 10); 3) (3; 5]; 4) [0; 3].
3x
3ananue 14. Pemure ypaBHenue 2~ .(16_2j =0.
1 7. 2)-2; 3)

3

4)0.

w|~

)

3ananue 15. Pemmre mepasencteo 0,97 > 0,912.
1) (—o0;—4)U(3+0), 2) (—o0;—3) U (4i+o0); 3) (4 3); 4) (-3; 4).

3apanue 16. Pemnre ypasuenne 9° +3=4-3". B orBere ykaxuTe KOPeHb yPaBHEHHUS WK CYMMY KOPHEH, €CIIH UX HECKOJIBKO.




[IpakTuyeckue 3a1aHus IS IPAKTUYECKUX 3aHATHH U CaMOCTOSATENBHBIX PadoOT

1. «B3auMHOe pacnonoKeHue AByX MPSIMBIX B IPOCTPAHCTBE. YTOJI MEXKY MPSIMbIMN

Bapuanr 1.

3anmanue 1. JJanbl napamienbHbie MI0CKOCTH o U . Yepes Touku A U B ImI0CKOCTH 0 1aHBI TTapauIeIbHbIC TIPSMBIC, IEPECEKAIOIINE
IUIOCKOCTH B B Toukax Al u B1.

Harigute A1B1, eciu AB = Scwm.

Bamanue 2. Orpeskr ABu CDmapauieibHbIX MPSIMBIX 3aKTIOYSHBI MEKTY apauieIbHbIMU TIOCKOCTSIMH.

3amanue 3. BepHO, U4TO IIIOCKOCTH MapauIeIbHbI, €CIU MpsiMas, JeKallas B OJHOH IITOCKOCTH, MapauiesibHa APYTOH TIOCKOCTH?
Haiigure AB, eciiu CD=3cMm

3ananue 4. BepHo su yTBepKIeHHE, YTO INIOCKOCTH MapajuIesIbHBI, €CIIM ABE IPsAMBIE JIeKalllue B OAHOM INIOCKOCTH, COOTBETCTBEHHO
rapajiesIbHbI IByM HNPSMBIM JIPYTOH IIOCKOCTH?

3amanue 5. J[Be MI0CKOCTH MapauiesibHbl MEKAY co00it. 13 Toukn M, He nexaliei Hi B 0JTHON M3 3THX IIOCKOCTEH, HI MEXTY
IUIOCKOCTSIMH, TIPOBECHBI JBE MIPAMBIE, IEPECEKAIOIINE 3TH IUIOCKOCTH COOTBETCTBEHHO B TOUKax A1 M Ay, B1 u B,. M3BectHO, uTo
MA1: 4CM, BlB2: 9CM, A1A2: MBl.

HaiiguteMAuMB,

3amanue 6. J[Be MI0CKOCTH MapauiesibHbl MeXAy co00it. 13 Toukn M, He Jexaliei Hi B OJJHOH M3 3THX IJIOCKOCTEH, HI MEXTY
IUIOCKOCTSIMH, IPOBEZCHBI JABE MPAMBIE, IEPECEKAIOIINE 3TH MJIOCKOCTH COOTBETCTBEHHO B TOUKax A1 U Ay, B1 u Ba. M3BectHO, uTo
MA1: 4CM, BlB2: 9CM, A1A2: MBl.

HaiiguteMAuMB,

2. epnenaukyssip 1 HakIoHHAs. CBOWCTBA NEPIEHIUKYIISIPHOCTH MPSIMOM U IJIOCKOCTH.

3amanue 1. [lepexnanuHa IMHOM 5 M JI€KUAT CBOMMHU KOHIIAaMH Ha JIBYX BEPTHKAIBHBIX CTON0ax BeICOTOM 3 M 1 6 M. KakoBo
paccTOsIHUE MEXIY OCHOBAHUSMHU CTOJIOOB?

3amanne 2. VI3 TOYKM K TUIOCKOCTH TIPOBEAEHBI JBE HAKIIOHHBIE, paBHBIe ScM u 8§ oM. [Ipoekius oqHo w3 HMX Ha 3 cM
Oospiiie  pyroi. Haliaure mpoeknnyd HaKJIOHHBIX.

3aganue 3. Kakolf [UIMHBI HY>KHO B3STh MEPEKIAANHY, YTOOBI €€ MOKHO OBIIO MOJOKUTH KOHIIAMH Ha JIBE BEPTUKAIBHBIE OMOPEI
BBICOTOM 4 M U 8§ M, IOCTABJICHHBIE Ha PAcCTOSHUM 3 M OHA OT Jpyrou?

3amanne 4. I3 TOYKM K TUIOCKOCTH TIPOBEJEHBI JBE HAKIOHHBIE, OAHA W3 KOTOPHIX Ha 6 cMm mmHHEee apyroi [Ipoekmnn
HaKJIOHHBIX paBHBl 17 cM u 7 cM. HaiiiuTe 1IMHBI  HaKJIOHHBIX.

[MpakTHdeckue 3a1aHus IS IPAKTHUSCKUX 3aHATHH M CAMOCTOSTEIBHBIX paboT K pazzeny 11.

2
3ananue 1. Berancnure wHTErpat: J‘(3X2 4+ X — 4)dx;-
1

3aganme 2. Beiuncnure HMHTET a)f ;
naHue 2. ciiTe erpai .a J'(4x37x+5)dx'
1

3amanme 3. [iis  pyuxuum  f(X) = 3sinX  Haiigure:
@) MHOXECTBO BCeX  IEpPBOOOPA3HBIX;
v A

0) mepBooOpasHyo, rpaUk  KOTOPOH TPOXOIUT gepe3  TOUKy M ( b 0)
3amanue 4. [ns pyuxupn  f(X) = 2c0Sx  wHaiimure:

a) MHOJKECTBO BCEX  IEPBOOOPa3HBIX;

0) nepBooOpa3Hyto, rpadyK KOTOPOW MPOXOIMT Yepe3 TouKy M (g ;0)
3ananue 5. Brrunciute, ciena MpeBapuTeNbHO PHCYHOK, IIOMAAs  (GHUIyphl, orpaHudenHoM muausamu: y = 0,5x% y=0,x=2, x
=0.
3ananue 6. Berauciute, cenas mpeaBapuTEIbHO PUCYHOK, IIOMAIb QUTYPhI, OTpaHHYeHHOM muHusamu: y =2 x%, y =0, x=3,x = 0.
3ananue 7. Jlokaxure, uro $pynxius F aensercs neppoodpasnoii mis gpynxiuu f(X) Ha npomexyTke (- oo ; +o0), ecmn F(x) = x° — 4,
f(x) = 3x%
3amanue 8. [loxaxure, uto Qynkms F sasusercs nepBooOpasuoit st Gyskuum  f(X) Ha  mpomexyTke ( - o ; +o0), ecnn
F(x) = 2x — X2, f(x) =2 - 2x.

3ananue 9. Berunciure nHTErpal j[xz +(x _3)2] dx
0

3apanue 10. Boranciaure unTerpan

[xz +(1- x)z] dx

O ey

KomOunaropuka:

3aganue 1. I3 KOp3uHbI, B KOTOPOI Haxo#aTcs 4 OenbIX U 7 YepHBIX MIapa, BEIHUMAIOT OJuH map. HalTu BeposSsTHOCTH TOTO, 4TO mIap
OKa)KeTCs YEPHBIM.

3aganue 2. OnpenenuTs BEpOSTHOCTD HOSBICHUS «repOay NMpu OpOCaHUM MOHETHI.

3ananue 3. B xkop3une 20 mapos: 5 cMHHX, 4 KpacHBIX, OCTalbHbIE YepHble. BeiOupator Haynady oauH map. Onpenenursb, ¢ Kakoi
BEPOSITHOCTBIO OH OY/IET LIBETHBIM.

3ananue 4. CoObITHE A COCTOUT B TOM, YTO CTAHOK B T€UEHHE Yaca norpedyer BHUMaHus pabodero. BeposarHocTs 3TOro codbTus
coctasiset 0,7. Onpenenurs, ¢ Kakoil BEpOATHOCTHIO CTAHOK He NOTpeOyeT BHUMaHHSI.

3ananue 5. J{ns KaXX0r0 U3 ONMCAHHBIX COOBITHI ONPEAEINTE, KAKUM OHO SIBJISIETCS: HEBO3MOXKHBIM, J1OCTOBEPHBIM MJIM CIIyYaiHbIM:
1) 3aBTpa OyneT Xxopoluas 1moroJa,

2) B sHBape B rOpOJie IONHAET CHET;

3) B 12 yacoB B ropojie UAET A0XKIb, a yepe3 24 gaca OyJIeT CBETUTh COJHIIE;

4) Ha IeHb POKCHUS BaM NIOAAPST FOBOPSIIEro KPOKOHIIA;




5) Kpyriias OTIIMYHULA MTOJTYYHT ABOKKY;

6) KaMeHb, OPOILICHHBIH B BOJY YTOHET.

3ananue 6. Onpenenure Moy, cpeaHee apudmMeTHIecKoe 1 pa3max psaga: 5, 6, 11, 11, — 1.

3amanue 7. KakoBa BEpOSTHOCTH TOTO, UTO 33[yMaHHOE IBY3HAYHOE YHCIIO ASTUTCS Ha 3 win aenutcs Ha 2?7 Ompenenute BUI
cOOBITHSL.

a) CII0KEeHHEe COOBITHIA; 0) MPOU3BeCHNE COOBITHI.

3ananue 8. Ha cros 6pocatoT JBa UTpalibHBIX TeTpaszpa (Cephlid v Oeblil), Ha TpaHiX KaXKJI0TO U3 KOTOPHIX TOUKaMU 0003HAYECHbI
gucna oT 1 10 4. CKOJIBKO pa3iMYHbIX Map YHCEN MOXKET IOSIBUTHCS Ha TPAHSX 3THX TETPa3ApOB, CONMPUKACAIOIINXCS C TOBEPXHOCTHIO
crona?

3amanue 9. M3 10 nepBbIX HATYPAIBHBIX YHCEN CIIyYaiiHO BBIOMpAIOTCS 2 YKcia. BelYucinTe BEpOSITHOCTH CICAYIOMIUX COOBITHIA:
a) 0/IHO M3 BBIOPAHHBIX YHCeEN — ABOIKa; 0) 00a yuciia HeYeTHbIE.

3anmanue 10. B Opuraze 4 sxeHmuHb! 1 3 My>kuuHbl. Cpein 4ICHOB OpUrajipl pa3sirpbiBatoTcs 4 Ounera B Teatp. KakoBa BeposSTHOCTh
TOTO, 4TO cpeau obnaaareseil GMIIETOB OKaXETCs 2 )KEHIIUHBI U 2 MY>KYHUHBI?

Bonpocsl /151 NOATOTOBKH K KOHTPOJIbHOII padoTe

1. Lensle 1 panioHaNbHbIE YUCIIA.

2. JIeicTBUTEIIbHBIE YHCIIA.

3. KomriuiekcHble yucna.

4. TTpubnxeHHbIe BEIYUCICHUS. [1orpeHOCTH MPUOIMKCHHBIX 3HAYCHUH Y CeI.
5. ®yHKIMHU U TpadUKH

6. OCHOBHBIE IOHATHS TPUTOHOMETPHHU

7. TlpeoOpa3zoBaHus MPOCTEHIIIMX TPUTOHOMETPHUUECKUX BBIPAKCHUH

8. Tpuronomerpuyeckrue ypaBHEeHHs U HEPABEHCTBA

9. Kopens n-oii crenenu u ero cBoiictsa. MppannoHansHble ypaBHEHUS

10. Crenenu ¢ panOHaIbHBIMU OKA3aTEISIMHA U UX CBOMCTBA

11. JIorapudmer. Jlorapupmiueckre ypaBHEHHUS 1 HEPABCHCTBA

Bonpocs 1511 MOATOTOBKH K IK3aMeHY:

1) CremeHs ¢ paliiOHANBHBIM U IEHCTBUTEIHHBIM TIOKa3aTeNSIMUA CBOMCTBA.

2) CrenenHast (pyHKUUS, €€ CBOHCTBA U rpa UK.

3) [Toka3zaTenbHas (GYHKIMSI, €€ CBOWCTBA U rpaduk.

4) Jlorapugmsl. CBolicTBa orapudmMoB.

5) Jlorapudmudeckas GyHKIUsA, €€ CBONCTBA U TpaduK.

6) Onpenenenue cuHyca, KOCHHyCa ¥ TAHT€HCA yTJIa.

7) 3Haku cuHyca, KOCUHYCa U TaHT€HCa.

8) 3aBHCHMOCTH MEXAY CHHYCOM, KOCHHYCOM U TAHT€HCOM OJTHOTO H TOTO XK€ YTJIa.
9) TpUroHOMETPUYECKUE TOKIACCTRA.

10) Cunyc, KOCHHYC ¥ TAaHTE€HC YTJIOB O H —(L.

11) 3aBHCUMOCTb MEXY CHHYCOM, KOCHHYCOM M TaHT'€HCOM OJIHOTO U TOTO XK€ yIJia.
12) TpuroHoMeTprIeCcKre TOXKIECTBA.

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

14) YpaBHeHue COSX = a.

15) Ypasuenue Sinx = a.

16) YpaBuenue tg x = a.

17) CpoiicTBa ¢pyHKIUH y = COSX U ee rpaduk.

18) CotictBa pyHKINH ¥ = SiNX U ee rpaduk.

19) CaoiictBa pynkuuu y =tg x u ee rpadux.

20) OOpaTHbIC TPUTOHOMETPHUYCCKHIE (PYHKITUH.

21) CymecTBoBaHUe Ipejiesia MOHOTOHHOM OrpaHUYEHHOH NTOCIEA0BATEILHOCTH.
22) TIpousBomHasl.

23) INpaBuna nuddepeHnnpoBaHus.

24) 'eomeTpUIeCcKUi CMBICH ITPOU3BOTHOM.

25) IlepBooOpazHasi.

26) ®opmyna Herotona-JleitOnuma.

27) Tabau4yHoe U rpaduyecKkoe MpeaCTaBICHUE TaHHBIX.

28) UncnoBble XapaKTEpPUCTUKHU PSAZIOB JaHHbIX.

29) IMoouepeIHbII U OJJHOBPEMEHHBIN BHIOOP HECKOJIBKUX 3JIEMEHTOB U3 KOHEUHOT'O MHOXKECTBA.
30) ®opmyiibl YnciIa NepecTaHOBOK, COYETaHHH, pa3MeIleHUH

31) ®opmyna 6unoma HeroToHa.

32) CpoiicTBa OMHOMHAITBHBIX KOI(PPUIIHEHTOB.

33) Tpeyronsauk [Tackars.

34) DaeMeHTapHBIC U CJI0XKHBIC COOBITHS.

35) PaccMoTpeHue city4acB i BEPOSTHOCTh CYMMBI HECOBMECTHBIX COOBITHIA, BEPOSTHOCTD MIPOTHBOOJIOKHOTO COOBITHSL.
36) [ToHsATHE O HE3ABUCUMOCTH COOBITHIA.

37)BeposTHOCTh M CTATHCTUYECKAsl YACTOTA HACTYIUICHHUS COOBITHSI.

38) Axcuomsl crepeomerpun. HekoTopeie ClieICTBYS U3 aKCHOM.

39) ITapannensHbIe MPSIMBIE B IPOCTPAHCTBE.

40) IMapaanenbHOCTh MPSIMOI U MIIOCKOCTH.




41) Yron Mexay npsSMbIMH.

42) Yros Mexay IByMs IPSMbIMH.

43) Ilpu3Hak mapajieIbHOCTH TUIOCKOCTEH.

44) CoiicTBa apauIeIbHBIX MJIOCKOCTEH.

45) Terpasmp.

46) MMapannenenumne.

47) IleprieHIUKyISPHBIE TIPSIMBIE B TPOCTPAHCTBE.

48) IMapasenbHple MPsIMbIE, TIEPIICHIUKYIISIPHBIC K IUIOCKOCTH.

49) IIpu3HaK NepHeHIUKYISIPHOCTH MIPSIMOH U IJIOCKOCTH.

50) Teopema o mpsAMO¥, NEPIICHANUKYIISIPHON K IIIOCKOCTH.

51) Teopema o Tpex NepHeHANKYIIIPaX.

52) Yron Mexy MpsiIMO# U TJIOCKOCTBIO.

53) JAByrpaHHbI{ yroi.

54) Ipu3HaK NepHeHAUKYIIPHOCTH ABYX TUIOCKOCTEH.

55) IIpsamoyroibHbIH napasuiesienues.

56) IToHsATHE MHOTOTpaHHHKA.

57) lpuzma.

58) Inomaap TOBEPXHOCTH TIPHU3MBI.

59) Mupamuna. [IpaBunpHas nupaMuaa.

60) Yceduennas nupaMusa.

61) IImomanp MOBEPXHOCTH YCEUSHHOW MTUPAMHUIBI.

62) O0BeM MPSAMOI TPU3MBIL.

63) O6beM muIMHpA.

64) O0beM HaKIIOHHOH MTPU3MBI.

65) OO6BeM MUpaMUIBL.

66) O0BeM KoHycCa.

67) O6neMm miapa.

68) CreneHs C pallMOHAIBHBIM U JICHCTBUTEIBHBIM NIOKA3aTENISIMU CBOMCTBA.
69) Crenennas QyHKIHs, €€ CBOWCTBA U rpaduK.

70) TTokazarenbHas GyHKIIUSA, €€ CBOMCTBA U TpaduK.

71) Jlorapudmsel. CBo¥icTBa JTOTapr(MOB.

72) Jlorapudmuueckas GpyHKIMA, ee CBOWCTBA U rpaduK.

73) Onpenenenne cuHyca, KOCHHYCa W TAaHTEHCA YTIIa.

74) 3Haku CMHyca, KOCHHYCa U TaHTeHCA.

75) 3aBUCUMOCTD MEX]Ty CHHYCOM, KOCHHYCOM M TAHT€HCOM OIHOTO U TOTO )K€ yTJa.
76) TpUroHOMETpHUUYECKUE TOXKIECTRA.

77) CuHyC, KOCHHYC W TaHT'€HC YTJIOB O U —(.

78) 3aBUCUMOCTh MEX/Y CHHYCOM, KOCHHYCOM U TaHI€HCOM OZIHOTO U TOTO XK€ yIJa.
79) TpuroHoMeTpHUYECKUE TOXKICCTBA.

80) CuHyc, KOCHHYC U TaHT€HC YIJIOB O, U —0.

81) YpaBuenwue COSx = a.

82) YpagHeHue Sinx = a.

83) Ypasuenwue tg x = a.

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

85) CaoiicTa (hyHKIMH ¥y = SINX 1 ee TpaduK.

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

87) OOpatHbie TpUrOHOMETpUYECKUE (DYHKIIHH.

88) CymecTBoBaHMe Mpeiesa MOHOTOHHON OTpaHMYSHHOM MOCIIeI0BATEIbHOCTH.
89) IMpousBoaHasi.

90) IMpaBuna nuddepeHIUPOBaAHHS.

91) 'eomeTpuveckuii CMBICI POU3BOHOIA.

92) IlepBoobpasHasi.

93) ®opmyna Hetorona-JleitOHua.

94) TabnuuHOe ¥ TpadUUeCcKOe MPEICTABICHHE TAHHBIX.

95) UucioBble XapaKTEPUCTUKH PSIIOB JaHHBIX.

96) IToouepeHBIIT U OTHOBPEMEHHBIH BBIOOP HECKOIBKUX 3JIEMEHTOB M3 KOHEYHOTO MHOYKECTBA.
97) ®opMyJibl YKCIIa TIEPECTAHOBOK, COYCTAHUM, Pa3MEIICHHMA.

98) ®opmyina bunoma HeroToHa.

99) CoiicTBa GMHOMHANBHBIX KO (UIMEHTOB.

100) Tpeyronpauk [Tackars.

101) DnemMeHTapHBIE U CIOKHBIE COOBITHSI.

102) PaccMOTpeHHE CllydaeB H BEPOSTHOCTh CyMMBI HECOBMECTHBIX COOBITHIA, BEPOSITHOCTD POTHBOIIOJIOKHOTO COOBITHSI.
103) TloHsiTHEe O HE3aBUCHUMOCTH COOBITHH.

104) BeposITHOCTD U CTaTHCTUYECKAsi 4aCTOTa HACTYTUICHUS COOBITHSL.
105) AxcuoMmsl crepeomeTpun. HEeKOTOpBIE CIEACTBUS U3 aKCHOM.
106) IlIpsmble B mpOCTpaHCTBE.

107) IlapamnensHOCTb OPSAMOIL U IITOCKOCTH.




108) Yroa mexay npsMbIMU.

109) Yroa Mexay ABYMs MPSIMBIMH.

110) ITpu3Hak mapanienbHOCTH IIOCKOCTEH.

111) CgoiicTBa mapaieNbHbBIX IUIOCKOCTEH.

112) Terpasup.

113) [Mapamnenenumne.

114) IlepnenaukysipHbIC IPSMBIE B IPOCTPAHCTBE.

115) [MapannensHble TpSIMEIE, IEPICHINKYISIPHBIE K TUIOCKOCTH.
116) Ipu3HaK NepIICHANKYIAPHOCTH IPSIMO# U INIOCKOCTH.
117) Teopema o TpsAMOii, IEPIIEHAUKYISIPHON K IUIOCKOCTH.
118) Teopema o Tpex MepreHAnKyIspax.

119) Yron Mexay npsiMoi ¥ IIIOCKOCTBIO.

120) AByrpaHHblii yroJ.

121) [Ipu3Hak neprneHANKYIIPHOCTH JBYX IIOCKOCTEH.
122) IIpssMOyTOBHBIH Hapauiesenumne

123) [loHsiTHE MHOTOTPAHHUKA.

124) Ilpusma.

125) [Inomanb mOBEepXHOCTH MPU3MBI

126) [upamuna. [IpaBunbHas nupaMuza.

127) YceueHnHas nupaMua.

128) [Inomanb MOBEpXHOCTH YCEUSHHOW MUPAMHUIBI.

129) O6beM npsMON TPU3MBI.

130) O6beM HHITHHIPA.

131) O6beM HaKJIOHHOW TPU3MBI.

132) O6beM npamMu/IbI.

133) O6bem koHyca.

134) O6beM mapa.

5.2. Tembl NHCbLMEHHBIX PadoT

. HenpepsiBHBIE 1p0o0H.

. [IpumeHeHue CIOKHBIX MPOIEHTOB B SKOHOMUYECKUX pacyeTax.
. [lapannensHOe IPOEKTUPOBAHHE.

. CpenHue 3Ha4YEHHSI U UX IPUMEHEHNE B CTATHCTHKE.

. BekropHoe 3a1aH1e NPSAMBIX U ITIOCKOCTEH B IPOCTPAHCTBE.
. Cno’xeHue rapMOHUUYECKUX KOJIEOaHHH.

. I'paduueckoe perieHre ypaBHEHH U HEPABEHCTB.

. [IpaBunbHBIC ¥ MOTYIIPABUIBHBIE MHOTOTPAHHUKH.

. Konnueckue ceyeHns 1 ux npuMeHEHUE B TEXHUKE.

10. TTonstue nuddepenuana u ero MpUIOKESHU.

11. Cxembl TOBTOPHBIX UCTIBITAaHUN bepHym.

12. UccnenoBanue ypaBHEHUI U HEPABEHCTB C ITapaMETPOM.
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5.3. ®onx OLEHOYHBIX CPEICTB

Pasnen 1. Beenenune

YerHbIl onpoc.

Bomnpocsr 1uist cobecenoBanusi.

1. MaTemartuka B HayKe M IPaKTUIECKON JeATEIbHOCTH.

2. llenu u 3a1auu U3ydeHUst MaTeMaTuky B yupexaenusx CII10.
3.IloBTOpeHne 6a3uCHOro MaTepHana Kypca OCHOBHOM HIKOJIBL.

Paznen 2. Pa3BuTHe MOHATHS O YUCIIE
Tewma 2.1. Llenbie u pannoHaIBHBIC YHCTA
VYeTHbIl onpoc.

Bomnpocs! 4111 cobece10BaHUS.
1. Ilenble u paroOHANIbHbIE YUCIa. BrinonHeHne apugpMeTHIecKux IeHCTBHH.




CamocTrosrenbHas padora.
1. BeInosiHeHMe JOMaNIHEro 3adaHus mo teme 2.1.

Tema 2.2. JlelicTBUTEIBHBIC YHCTIA

VYeTHbIl ompoc.

Bormpocsr s cobecenoBanusl.

1. MHOXeCTBa YHCeN: HaTypalbHBIX, LEIbIX, PAHOHATIBHBIX, HPPAlUOHATBHBIX, IEHCTBUTEIHHBIX.
2. Apudmerndeckue IeiiCTBUS HAJl pallMOHATIBHBIMU YUCIIAMH, 3aKOHBI apH(PMETHUECKUX JICHCTBHH.
3. IpouenTsl. [lepemeHHbIE U TOCTOSHHBIE BETHYUHBI.

4. YucnoBble BRIpaKEHU C IEPEMEHHOI1 (1ieTble U APOOHEIE).

5. YpaBHEHUs, KOPHU YpaBHEHHS.

6. MHOrouJIeH; CI0XKeHHE, BBIYUTAaHHE, YMHOKEHHE MHOTOWICHOB; CIIOCOOBI Pa3JIOKEHHsI MHOTOWIEHOB HAa MHOXHTEIH, HOPMYJIbI
COKPAIIEHHOTO YMHOXKEHHSI.

7. KBagparHsie ypaBHEHHUS, UX BHJbI, GOPMYJIIBI JUCKPUMUHAHTA U KOPHEH KBaApaTHOTO ypaBHEHUSI.
8. KBagparHsie HepaBeHCTBa. Onpe/ieiecHHe U CBOMCTBA JIMHEHHOW M KBaIPATHUHON (QYHKITHIA.

CamocrosrenbHas pabora.

1. BoITIOTHEHHE TOMAIITHETO 3aIaHus 1Mo Teme 2.2.

2. BoImonHeHNe UCCIeI0BaTENBCKUX MPOEKTOB 10 TeMam: «HemnpepsiBHbe qpodn», «[IpuMeHeHne CI0KHBIX POLEHTOB B
9KOHOMHYECKUX pacyeraxy.

Tema 2.3. KoMmImiekcHbIE YnCIa

YcrHbIl onpoc.

Bomnpocs! 1iis codbecetoBanusl.

1. IToHsATHE O MHAMBIX U KOMIIIEKCHBIX YHCJIAX.

2. l'eomeTpuyeckas HHTEPIPETALNS KOMIUICKCHBIX YHCEIL.

3. MoyJib KOMIUIEKCHOTO YHCIIa.

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

CamocrosrenbHas pabora.
1. BoINOTHEHHE TOMAIITHETO 3aJaHus o Teme 2.3.

Tema 2.4. IlpuGnukennsle BeraucaeHus. [lorpennocty npuOIMKeHHBIX 3HAUCHU YHcen

VYeTHbll onpoc.

Bompocs! amst cobeceroBaHUSL.

. Ilonsitue aGCONIOTHON M OTHOCUTEIBHON MOTPEIIHOCTH.

. AGCOTIOTHAS TOTPEITHOCTD U TPAHUIIA a0COMIOTHOM MOTPEITHOCTH IPHONIKEHHBIX 3HAYCHHH YHCelL.
. BepHble u 3Hauanye nudps! yuca.

. OTHOCHTeNTbHAS TIOTPEITHOCTD MPUOMIDKEHHOTO 3HAUCHHUS JHCIIa.

. OxpyrieHue U NOrpelIHOCTh OKPYTJICHUS

. HeiicTBus Haa NPUONMKEHHBIMU 3HAUCHUSMU YUCEJI C yUYETOM TPaHUL IOTPEITHOCTEMH.

. Beraucnenus ¢ Hanepes 3aJaHHOM TOYHOCTBIO.

. IIpubnmxeHHbIe BEIYHUCIICHUS.

03N N bW~

CamocrosrenbHast pabora.
1. BrinlosiHEHME TOMAIIHETr0 3aaHus 1o TeMe 2.4.

Pazpen 3. ®ynkuuu u rpaduxu

Tema 3.1. ®yHKIMU U TpadHKH

VYcTHBI ompoc.

Bomnpocs! 1uist codbecenoBanusi.

1. OcHOBHBIE ITOHATHSL, HEOOXOJUMBbIE IJISl PEIICHHs TPAKTUYECKUX 3aaHni 110 TeMe « DyHKIMU U rpaduKm».
[IpakTuyeckoe 3ananue.

1. [Ipumepsl 3aBUCUMOCTEI MEXKy IEPEMEHHBIMH B PEaJIbHBIX MPOLECCAX U3 CMEXKHBIX AUCIHILIHH.

2. Omnpenenenne QyHKIUA.

3. IToctpoenue u urenue rpaGuKoB GyHKIUIL.

HpaKTI/I‘IGCKOG 3alaHUC.




1. TIpumepsl 3aBUCUMOCTEH MEKAY MEPEMEHHBIME B PEaibHBIX MPOLIECCAX M3 CMEKHBIX AUCHUIUTHH. OnpeaeneHue yHKIHM.
[Moctpoenue u ureHre rpaguKoB PYHKIHIA.

2. Apudpmerndeckue onepanuy HaJ GyHKIUAMU.

3. Cnoxnas pyHkuus (koMmnosuius). [IoHsITHE 0 HETPEPHIBHOCTH (DYHKIIUH.

CamocrositenbHas pabora.

1. BoINOJTHEHHE TOMAIITHETO 3a0aHus o Teme 3.1.

2. PacueTHO-rpaduueckre paboThI.

3. IuauBHIyallbHBIHA IPOEKT € UCTIONb30BaHUEM UH(H)OPMAIIHOHHBIX TEXHOJIOTHIL.

Paznen 4. Tpuronomerpuyeckue ypaBHeHHS 1 HEPABEHCTBA
Tewma 4.1. OCHOBHBIE IOHITHS TPUTOHOMETPHH

VYeTHbIl ompoc.

Bormpocsr mis cobecenoBanusl.

1. Yrusl 1 BpamaTenbHOe JBUKEHHE.

2. PapnanHOE n3MepeHHe yIiioB U JIYT.

3. CuHyc, KOCHHYC, TAHT'€HC, KOTAHT€HC MTPOU3BOJIBHOTO yIJIa.
4. Pamuannas Mepa yria.

[IpakTuueckoe 3aganue.
1. Paguannbrii MeTOX M3MEPEHMSI YTIIOB BPAIIEHHSI U CBSI3b C TPAIyCHOM MEPOH.

CamocTtosTenbHas padoTa.

1. BrlmlosiHeHNE JOMAIIHETO 3a0aHus 110 TeMe 4.1.

2. PaboTa co cripaBOYHOM JTUTEpATypOil I COCTABICHHUS TaOIUIIBI COOTHOIIEHHH PaHaHHON ¥ IpaJyCHOM MEPhl OCHOBHBIX YIJIOB.
3. Co3panue npe3eHTaIuu mo Teme «MICTopHs CTAHOBIICHHS U Pa3BUTUS TPUTOHOMETPHIY.

Tewma 4.2. OCHOBHBIE TPUTOHOMETPUUIECKHE TOXKIECTBA

VYceTHBIH ompoc.
Bomnpocs! 111 cobeceioBaHusl.
1. Tpuronomerpudeckue onepari. OCHOBHBIE TPUTOHOMETPUIECKHE TOKICCTBA.

IIpakTnyeckoe 3aganHue.
1. BeinosiHeHue ynpaxHEHUH Ha TPUMEHEHUE OCHOBHBIX TPUTOHOMETPHUYECKHUX TOXKIECTB.

CamocrosrenbHast pabora.
1. BrinlojiHeHME TOMAIIHEro 3aaHus 1o teme 4.2.

Tema 4.3. IIpeobpazoBaHue NPOCTEHIINX TPUTOHOMETPUIECKUX YPaBHEHHH

[IpakTuueckoe 3ananue.

1. @opmyiisl ABOIHOTO yrita. DopMyIIbl TOJIOBUHHOTO YIIa.

2. @opMyJIBl CyMMBI U Pa3HOCTU TpUrOHOMeTpuueckux GyHkuuil. IIpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAXKEHHH.
3. ®yHKIMU CHHYC U KOCHHYC. X CBOWCTBA U rpaduKu.

4. OyHKIMH TAaHT€HC ¥ KOTaHTreHe. X cBoiicTBa 1 rpaduku.

5. OOparHble TPUTOHOMETPUIECKHE (YHKIUH.

[IpakTuueckoe 3ananue.
1. IToctpoenue rpaKOB TPUTOHOMETPUUCCKUX (HYHKIUI.

CamocTrosTtenbHas padoTa.
BrimonHenue moMaiiHero 3aganus no reme 4.3.

Tewma 4.4. Tpuronomerpudeckrue ypaBHEHHS U HEPABEHCTBA

VYeTHbIl onpoc.

Bomnpocs! 4111 cobece10BaHUS.

1. OGpaTHBIe TPUTOHOMETpHUYECKUE QYHKIMN: apKCUHYC, apKKOCHUHYC, apPKTaHTeHC, APKKOTAHTCHC.
2. Ilpocreiinye TPUrOHOMETPUUECKUE YPABHEHHUS.

3. TpuroHomMeTpu4ecKue ypaBHEHHUSI.

ITpakTHyeckoe 3agaHue.

1.Pemienne TpUroHOMETPUUECKUX YPABHEHUH.




2. PenreHrie TpUroHOMETPHYECKUX HEPABEHCTB.
3. Buasl TpuroHOMeTpUYECKIX ypaBHEHHH.
4. PeureHrie TPUrOHOMETPUYECKUX HEPABEHCTB U CUCTEM.

[IpakTuyeckoe 3ananue.

1. Pemenne mpocTeHmmx TPUTOHOMETPUUIECKUX ypPaBHEHUH.

2. Pemrennie npocTeimx TPUrOHOMETPUYECKAX HEPABSHCTB.

3. Perrenne TpuroHOMETpHUYECKNX YPAaBHEHHMH, CBOSIIINXCS K KBaAPATHBIM, OJJHOPOIHBIX U PEIIAEMbIX C IIOMOIIBIO PAa3INIHBIX
(hopMyI1 TPUTOHOMETPHH.

Paznen 5. KopHu, crenienu u torapu@Msl
Tewma 5.1. Kopens N-oii crenenu u ero cBoiictsa. MppanuoHaabHbIe ypaBHEHUS

VYeTHbIl ompoc.

Bormpocsr mis cobecenoBanust.

1. Kopar HaTypanbHO cTEeNeHN U3 YUCIIa U UX CBOMCTBA.
2. Onpenenenue KOpHs N-Oi CTENEHU.

3. OCHOBHEIE CBOWCTBa KOPHEH.

4. TonsTHe 00 UPPaIMOHAILHOM YPaBHEHHUHU.

[IpakTuueckoe 3aganue.

1. Brrancnenne u cpaBHEHUE KOPHEH.

2. BrlnosiHeHHE pacyeToB C paluKallaMH.

3. IIpeoOpazoBanHue pallMOHATBHBIX U UPPALIMOHAIBHBIX BBIPAKCHHH.
4. PenreHrie uppallMOHAILHBIX YPAaBHEHUH.

5. Pemenne npukiagHpIX 3amad.

CamocrosrenbHas pabora.

1. BrlnmosnHeHWe JOMaNIHero 3aanus o teme 5.1.

2. PaboTa ¢ mOmoOMHUTENBHOW — JUTEpaTypoil 1o TeMaMm: «IcTOpHst OTKPBITHSI MOHATHS KOPHSY, «Jl0Ka3aTeIbCTBO CBOMCTB KOPHS.
3. PemieHue BapuaTUBHBIX 331a4.

4. TogrotroBka pedeparos.

5. MunuBHya bHBIA TPOEKT C UCIOJIb30BAaHHEM HH(DOPMAIIMOHHBIX TEXHOJIOTHIA.

Tema 5.2. CteneHu ¢ paliioHAJILHBIMH MIOKA3aTENSIMU U UX CBOHCTBA

VYeTHbll onpoc.

Bompocs! 1iist cobecenoBanusl.

1. CteneHs ¢ palMOHAIBLHBIM I1OKa3aTeNIeM.

2. CBoiicTBa cTeneHel ¢ palMoHaIbHBIM IT0Ka3aTeIeM.
3. CrenenHas (yHKLHUS U €€ CBOICTBO.

4. B3auMHO 0OpaTHbIC (YHKIIUH.

5. PaBHOCUIIbHBIE ypaBHEHUS U HEPABEHCTBA.

[IpakTuueckoe 3aganue.

1. HaxoxxneHne 3Ha4UeHHMHT CTeTIeHeH ¢ palnoHaIbHBIMH NMoKa3aTenamu. CpaBHeHHe cTeneHeil. [IpeoOpa3oBaHns BEIpaKeHHH,
coJlepKalliX CTeNeHu. PelleHue nokasarenbHbIX ypaBHEHU.

2. Iloka3arenbHas yHKIHS, €€ CBOHCTBA U TpadHK.

3. IlokazaTenbHble ypaBHEHNUSI U HEPABEHCTBA.

IIpakTnyeckoe 3aganHue.
1.Pemenne npukinagHbIX 3aaad.
2. IlpuMeHeHye KOpHEH U cTeneHell IpU BEIYMCIEHUU CPEIHUX, JEIEHUH OTPE3Ka B «30J10TOM CEUECHHUM.

CamocTrosrenbHas padoTa.

1. BeInojiHeHHe JOMAIIHEro 3aIaHus 110 TeMe S5.2.

2. Pabora c yueOHOI nuTepaTypoil Mo TeMaM: «J]oka3aTelbCcTBO CBOMCTB cTereHn», «CTeTeHb ¢ MpPalMOHAEHBIM ITOKa3aTeIeM.
3. PemieHue BapuaTUBHBIX 3aa4.

Tema 5.3. Jlorapudmsl. Jlorapudmuueckne ypaBHEHHs 1 HEPABEHCTBA

VYceTHbIl onpoc.

Bompocs! qst cobeceroBaHUS.

1. JIorapu¢msl 1 ux cBoicTBa.

2. JlecsITHYHBIC U HATypabHBIC JTOTapH(MEL




3. IlpaBuna neiicruii ¢ norapudmamu.IlpakTuueckoe 3aganue.
1. Jlorapupmuueckast QyHKIHS, €€ CBOWCTBO U rpauik

2. JlorapupMuuecKre ypaBHEHUS U HEPaBEHCTBA.

3. JlorapudpmMuyeckre CHCTEMbI YPaBHEHH.

[IpakTudeckoe 3aganue.

1. HaxoxeHue 3HaueHuii Jorapudma 1o npou3BoIb-HOMY OCHOBaHHIO. [lepexo1 oT 0JHOro OCHOBaHUS K Ipyromy. Beraucienue u
cpaBHeHHe JorapuMoB. JlorapupmMupoBaHue 1 TOTEHINPOBAHUE BEIPAKEHHH.

2. [TpubnxeHHbIe BEIYUCIICHUS M PELLICHNs] IPUKIIAJIHBIX 3a/1a4. Pemenue norapudMuueckux ypaBHeHUH. PereHre npukiaHpx
3ajad.

CamocrosrenbHas pabora.

1. BeinosiHeHHe TOMaIIHero 3a1aHus mo teme 5.3.

2. Co3aHue Mpe3eHTAlH 110 TeMe «3HAueHHE | UCTOPUS TOHSITHUS JIorapudpmar.

3. BhINoSTHEHUE UCCIIEI0BATEIbCKOTO MIPOEKTa Mo Teme: «cTopust BOSHUKHOBEHHUS JIorapu(pMoBy. Perienne BapuaTHBHBIX 3a/1a4 1O
teme «llepexos kK HOBOMY OCHOBAaHHION.

Paznen 6. KomObunaropuka
Tema 6.1. OcHOBHBIE MOHATHS KOMOWHATOPUKHU

YcTHbIl onpoc.
Bomnpocsr 1iis codbecetoBanusl.
1. Actopus pa3BuTHsS KOMOHHATOPHKH, €€ POJIb B Pa3IMUYHBIX C(epax YeI0BEUECKOM KU3HEAEITEIbHOCTH.

[IpakTudeckoe 3aganue.
1. [IpuknagHble 3aqa4n.

CamocTrosTenbHas padoTa.

1. BrlmtosiHeHNE JOMAIIHETO 3a0aHus 110 TeMe 6.1.

2. Co3nanue npe3eHTaluii mo reMam: «Fcropus cCTaHOBICHHUS KOMOMHATOPUKWY, « X KU3Hb M Hay4Has AesTeabHocTh . HetoToHay.
3. Pemenne BapraTUBHEIX 3a7ad.

Tema 6.2. Buasl coennHenni

YerHbIl onpoc.

Bomnpocs! 1iis codbecenoBaHusl.

1. Bunsl coeIMHEHNI - COYeTaHus, pa3MeNIeHHs, IEPECTAaHOBKH, CBSI3b MEXK.Y NPEICTaBICHHBIMH BUIAaMU coequHeHni. Dopmyna
6nHoma HproToHa.

2. CpoiicTBa OMHOMHHAIBHBIX K03 durmento. Tpeyronpauk [Tackas.

[IpakTuueckoe 3anganue.

1. IlpaBnia KOMOMHATOPHKH.

2. Perrenrie koMOMHATOPHBIX 3a7a4.

3. 3amauu Ha MOACYET YHCIIA pa3MeIleHnH, IepecTaHOBOK, COUSTaHHH.

4.Pemenue 3anau Ha nepedop BapuantoB. bunom HeloroHa u Tpeyronbauk [1ackans.
5. lpuxnagnele 3aga4u.

CamMocTosTenbHas paboTa.

1. BeinosiHeHHe TOMaIIHEro 3aaHus 1o Teme 6.2.

2. Co3paHue Mpe3eHTAIHH 10 TeMe  «Buasl koMOMHATIHID .

3. PaGota ¢ pmomonHuTENbHOH nuTEpaTypoit o TeMe «CoueTaHus ¢ HOBTOPEHUSIMM.
4. Penienue BapuaTHBHBIX 3a/a4.

Pasnen 7. IlpsiMble MIOCKOCTH B IPOCTPAHCTBE
Tema 7.1. Ilpsimble mockocTu B mpocTpaHcTse. [lapanienbHOCTh NPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE

VYeTHbIl onpoc.

Bomnpocs! 1uist cobecenoBanus.

1. [TapamnensHOCTH NPAMBIX U ITOCKOCTEH. [lapannensHOCTh MI0CKOCTEH.

2. IlepneH UKy ISPHOCTD MPSIMBIX. [IepreHIuKyIIPHOCTD MPSIMBIX U IUIOCKOCTEH.

3. Ilepnenaukynsp u HaksoHHas. [leprneH MKy IAPHOCTD MIOCKOCTEH.

4. T'eomeTrpuueckue npeoOpa3oBaHus NpocTpaHcTBa. [lapaiieabHoe MPOSKTHPOBAHHKE.

5. Yron Mexay npsIMOil M INIOCKOCTBIO. YTOJI MEXAY INIOCKOCTSAMU. J[ByrpaHHBIN yTroJl.

6. Ilpu3Haky B3aMMHOI'O pacloJIoKeHHs NPsAMBIX. YTOJI MeX Ay NpsAMbIMU. TeopeMbl 0 B3aMMHOM PACHOI0KEHUH NPIMON U




IUIOCKOCTH.
7. IlpusHaky 1 cBOICTBA MapayyIeNbHBIX MIIOCKOCTEH. PaccTostHIE OT TOUKH 10 TIOCKOCTH, OT MPSIMOM 110 TNIOCKOCTH, PACCTOSIHHE
MEX]y IUIOCKOCTSMH, MEX/Y CKPELIMBAIOIIMMUCS MPSIMBIMU, MEX/y ITPOU3BOJIBHBIMU (PUTypaMH B IIPOCTPAHCTBE.

[MpakTH4eckoe 3aaaHue.
N3o0parkeHne NpoCTPpaHCTBEHHBIX (DUTYP HA TIOCKOCTH.
Permenue 3a1a4 Ha EPICHIUKYIIPHOCTD TIOCKOCTEH.

[IpakTudeckoe 3aganue.
1. Pemrenrie BRIYMCIMTENBHBIX 33/1a4 M 33J1a4 Ha JI0KA3aTEIbCTBO C UCIIOJIb30BAHUEM aKCHOM CTEPEOMETPHHU M UX CIIEACTBUIA,
oTpezielleHuii ¥ TeopeM 1o TeMe «IlapatieabHOCTh NPSAMBIX U IFIOCKOCTEH B IPOCTPAHCTBE

CamocrosrenbHas pabora.

1. BeinosiHeHHE TOMaIIHETo 3a1aHus 1o Teme 7.2.

2. Co3pmanue npe3eHTanu mo teMe «Vcropus pa3BuTHs CTEPEOMETPUNY.

3. H3roToBieHne JeMOHCTPAIIIOHHOI MOJIENIN K TEOpEME O MEPECEUSHNH JIByX INIOCKOCTEH TpeTheil.
4. Pemenne BapuaTHBHBIX 3a/1a4.

5. MuauBuyanbHBIA TPOEKT C UCHOIb30BaHIEM HH(OPMAIIMOHHBIX TEXHOJIOTHIL.

Tema 7.2. IlepneHAUKYIIPHOCTD NPSMBIX M INIOCKOCTEH B TPOCTPAHCTBE

YcTHbIl onpoc.

Bomnpocsr 1iis codbecetoBanusl.

1. Onpenenenre NepreHanKysIpa U3 TOYKH Ha TNIOCKOCTh, OCHOBaHME TIEPIICHINKYJIIAPA, PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH,
HAKJIOHHO# OT TOYKH JI0 TUIOCKOCTH, OCHOBaHHE HAKJIIOHHOMW, MPOCKIIUH HAKIIOHHOM.

2. Teopema 0 3-X MepHICHIUKYJIIpaX.

3. I'eoMeTpuueckue nmpeoOpa3oBaHUs MPOCTPAHCTBA: MAPAIUICIBHBIN EPEHOC, CHMMETPHS OTHOCHTEIBHO IIOCKOCTH.

4. TTapayuiensHOE IpOeKTUpOBaHue. [lomaab OpTOroHaILHOM MpoeKuu. M300pakeHre NpoCTpaHCTBEHHBIX QUTYD.

[IpakTuueckoe 3aganue.

1. PenreHre BEIYMCIMTENBHBIX 33129 U 33129 Ha JTOKAa3aTeNBCTBO C UCTIONb30BAaHUEM aKCHOM CTEPEOMETPUH U UX CIIEICTBHM,
omnpezeneHui U TeopeM U3 TeMbl «IlepIeHIuKy IIpHOCTb IPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

CamocrosrenbHas pabora.

1. BolnosiHeHUEe OMAIITHETO 3aJaHus 1o Teme 7.3.

2. 3roToBieHue NeMOHCTPALMOHHOM MOJIEIHN K TEOpEME O TPEX MEePIEeHIUKYIIPaX.

3. BelnosiHEHUE UCCIIEI0BATENBCKOTO NTpoeKTa o Teme: «IlapannenbHoe NpoeKTHPOBAHUEY.

4. PenieHue BapuaTHBHBIX 33/1a4.

5. ITonroroBka pedepatos.

Paznmen 8. KoopauHaTs! 11 BEKTOPHI

Tema 8.1. lekapToBa cucremMa KOOpAWHAT B IPOCTPAHCTBE

VYeTHbll onpoc.

Bompocs! 1iist cobecenoBanusl.

1. [IpsmoyroupHas (IeKapTOBa) CUCTEMa KOOPJHHAT B IPOCTPAHCTBE.
2. ®opMyiia pacCTOSHUS MEXY ABYMS TOUKaMH.

[IpakTnyeckoe 3aganue.

1 JlexapToBa cucTeMa KOOpAMHAT B IPOCTPAHCTBE.

2. CocraBieHre ypaBHEHHH OKPYKHOCTH, CHEPHI, INTOCKOCTH.
3. Boruncnenue paccTOsIHUSI MEXAY TOUKaMHU.

CamocrosrenbHas pabora.

1. BeInojiHeHHe JOMAaIIHEro 3aJaHus 1Mo TeMe 8.1.

2. Co3pnanue npeseHTanuu o remMe <« Kusub u TBopuectBo P. JlexapTay.

3. Pabora c yueOHOIi 1 cripaBOYHO# UTEepatypoid 1o TeMe: «CrnocoOsl 3a1aHust IPAMOID».
4. Pemenne BapuaTUBHBIX 3aJau.

Tema 8.2. Bextopsl

VYeTHbIl onpoc.

Bompocsl 4111 cobece10BaHUS.

1. Bexropsl. Monynb Bekropa. PaBeHcTBO BekTopoB. Ci10:keHHE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.
2. Pa3noxeHue BEKTOpa 110 HANPABICHUAM. YTOI MEXKAY AByMsI BEKTOpaMU.

[IpakTuueckoe 3aganue.
1. [Ipoexuus Bektopa Ha ock. KoopannaTe! BekTopa. CKansipHOE POU3BEIECHNE BEKTOPOB.




2. Ucnonb3oBaHue KOOpAHWHAT U BEKTOPOB IIPU PEIICHUU MAaTEMATUYCCKUX U NIPUKJIAJIHBIX 3a/da4.

[IpakTuyeckoe 3ananue.
1. Bexropsl. JleticTBus ¢ Bektopamu. JlelicTBUS C BEKTOpaMU, 3aJaHHBIMU KOOPAHMHATAMHU.
2. CxaJsipHOE NMPOU3BEACHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE MPSIMOI U TNIOCKOCTH.

CamocrosrenbHas pabora.

1. BeinosiHeHHe JOMAIIHETO 3aJaHus 10 paszeny 8.2.

2. Pabota c yueOHoU nuTeparypoii o remam: «CyMMa HECKOJILKUX BEKTOPOB. [IpaBuiio mapasuienenunenay, «IIpoekius BekTopa Ha
OChY.

3. BrmmonHeHne ucciiejoBaTeIbCKOro MPOeKTa Mo TeMe: «BekTopHoe 3aJaHue MpsIMBIX U TUIOCKOCTEH B IPOCTPAHCTBEY.

Paznen 9. MHororpaHHUKY U KPYyTJIbIE TEa

Tema 9.1. MHOTOrpaHHUKH

YerHbIl onpoc.

Bomnpocsr 1iis codbecetoBanusl.

1. Mapamnenenunen. Ky6. [Tupamuna. [lpaBuipHas nupamuna. Y ceueHnas nupamuzaa. Terpasap. CummeTpuu B kyOe, B
napajuienienumnese, B npusme u nupamuzae. CedeHns Kyoa, MpU3Mbl U TIAPaMHIBL.

2. IIpencrasneHue o NpaBUIbHBIX MHOTOIPAaHHUKAX (TeTpasape, KyOe, OKTasape, JoAeKadJpe U UKOCadIpe).

3. O6bem u ero m3mepenue. Muterpanshas Gpopmyia oobema. @opmysibl 00bemMa Ky0a, IPSIMOYTOJIbHOTO MapaieeuIe/1a, IPU3MBbI,
MTUPAMUIBL.

4. TTopo6ue Ten. OTHOIICHHS TUIONIA/ICH MOBEPXHOCTEH U 0OEMOB TIOJIOOHBIX TEI.

5. Pa3nuyHble BUIbI MHOTOTPaHHUKOB. X n3o0paxenus. CeueHuns, pa3BepTKU MHOTOrpaHHHUKOB. [nomniaas mosepxHoctd. Bubt
CHMMETpHH B ipocTpancTBe. CHMMETpHsI MHOTOTPaHHUKOB. BEraucieHne miomanei 1 00beMOB.

[IpakTudeckoe 3aganue.

1. Pemrenue 3a1a4 Ha MOCTPOEHHUE CEYCHUH MHOTOTPaHHHUKOB.

2. Pemennie 3a/1a4 Ha BRIYUCIICHHE TUIOMIAIEH IOBEPXHOCTH M 00HEMOB MHOTOTPaHHUKOB.

3. Ucnonp30BaHue CBOMCTB MHOTOTPaHHUKOB MPU PEIICHHH MaTeMaTHYCCKUX U MPHUKIJIAAHBIX 3a/1a4.

CamocrosrenbHas pabora.

Brmonnenne gomMarisero 3aganus mo teme 9.1.

1. PaGota ¢ yueOHOM TUTepaTypoi o TemaM: « MHOrorpanHbie yriisl. TeopeMa Ditniepay; «3Be3auaThle MHOTOTpaHHUKH. KpucTamisr —
MIPUPOIHBIC MHOTOTPaHHUKNY; « CHMMETPHS B IPUPOJIC, TEXHUKEY.

2. Co3nanue mpeseHTauuu mno teme: «Ku3Hp u TBopuecTBo JI.Jiinepay.

3. 3roToBiieHre MOJICTH MHOTOTPaHHUKA.

4. BpInoyHEeHHE HCCIIE0BATENBCKOTO MPOEKTA 10 TeMe: «[IpaBUIIbHBIC U MOJTYTIPABUIbHBIE MHOTOTPAaHHUKWY.

5. 3roToBieHe MOJIEITH TETPadIpa C 3aJaHHBIMHU TApaMETPaMHU.

Tewma 9.2. Kpyrubie Tena

VYeTHbll onpoc.

Bompocs! 1iist cobecenoBanusl.

1. OceBble ceUeHUs U CeUEHHUS, apalie/IbHbIE OCHOBAHUIO.

2. llap u chepa, ux ceuenns. KacatenapHas mockocTs K cdepe.

3. ®opmynsl 00beMa IUIMHIAPA, KOHYCA, 1Iapa.

4. dopMyIIBI IUIOIIAIY TOBEPXHOCTEN HMITMHPA, KOHYCa, ChephL.

5. Pa3nuuHble BBl KPYTIbIX Tell. VX n3o0pakeHus. CeueHus, pa3BepTKU KPYIJIbIX Tell.
6. CuMMeTpHsI KPYTIIBIX TeTl.

IpakTH9ecKoe 3aaaHue.
1. Beruuciienue miomaaei 1 00beMOB
2. Micionb30BaHuE CBOMCTB TN BPAIICHUS MTPH PEIICHUH MATEMAaTHUCCKUX M MPUKJIATHBIX 3a7a4.

CamocTrosrenbHas padoTa.

1. BeInojiHeHHe JOMAaNIHEro 3aIaHus 1o TeMe 9.2.

2. BrImonmHeHE UCCIIeI0BATENBCKOTO MpoeKTa 1Mo Teme: «KoHnmueckue cedeHus 1 uX MPUMEHEHNE B TEXHUKE).
3. UsrotoBnenue Mojeneil LWIMHIAPA U KOHYcCa C 3aJaHHBIMU ITapaMeTpaMH.

4. Pemenuie BApUaTHBHBIX 3a/1a4.

Paznena 10. Hauana MaTemMaTHuecKoro aHajausa

Tema 10.1. ITocaemoBaTeIbHOCTH

YcTHBI ompoc.

Bomnpocs! 1uist codbecenoBanusi.

1.YucnoBas mocneqoBaTenbHOCTD, CIOCOOBI e 3aaHusl, BEIYMCICHHS YWICHOB ITOCIIeI0BATEIbHOCTH.
2. Ilpenen nociae10BaTENIbHOCTH.




3. BeckoHeuHO yOBIBarOIasi TeOMETpUIECKast MPOrPecCusl.
CamocrosrenbHas pabora.
1. Beinojinenue noMaiiHero 3ajganus mo teme 10.1.

Tema 10.2. IIpousBoHas

VYeTHbIi ompoc.

Bormpocsr s cobeceoBanusl.

1. Mpupamienue GyHKIUU.

2. IonsTus o nmpousBoHOM. [Tpon3BogHas.

3. lpaBuna muddepennnporanus. opmysbl TuddepeHIUPOBAHHUS.

4. TTpou3BOHBIC CTETICHHOMN (QYHKIIHUH.

[IpakTuyeckoe 3aganue.

1. [Tpou3BOAHBIC HEKOTOPBIX AIEMEHTAPHBIX (DYHKIIUH.

2. [TpousBoHAas CIIOKHOW QYHKIINH.

3. TIpou3BOAHBIC TPUTOHOMETPUIECCKUX (DYHKIIUH.

[IpakTuyeckoe 3ananue.

1. [Tpou3BoaHAs TOKA3aTEIBHOM U JTOTapu(YMUUECKON PYHKITUH.

2. 'eomerpuueckuii cMmbici npou3BoAHOM. KacarenbHas k rpaduky GyHKIUU.

3. Bropas npon3BoHasi, ee TeOMeTpHIECKU 1 hu3HIeckuit cMbici. [Ipon3BoaHas B GU3MKe U TEXHHKE.
4. ITpusHak Bo3pacTaHus U yObIBaHUs GyHKUIUKM. KpuTHueckue Touku QyHKIMH, MAKCUMYMbl 1 MUHUMYMBI.
[IpakTudeckoe 3aganue.

1. [IpumeHeHne NPOU3BOAHOI K MOCTPOCHHUIO TPaUKOB PyHKIIHH.

2. UccnenoBanue QyHKIMU C TPUMEHEHHUEM MTPOU3BOIHO. BhIyKkiIocTh rpaduika GyHKIIMK, TOUKH meperuoda.
3. HauGonbliee 1 HaUMEHbIIee 3HAYCHUE QYHKITUH.

[IpakTudeckoe 3aganne.

1. [Ipou3BogHas: MEXaHUUECKUN U T€OMETPUUECKUNA CMBICI IPOU3BOTHON.

2. YpaBHeHHE KacaTeIbHOM B 00IIIEM BHJIE.

3. [IpaBuna u hopmyssl nuddepeHippoBanmsi, TAOIUIA TPOU3BOIHBIX JIEMEHTAPHBIX (YHKIIHA.

4. UccnenoBanue QyHKIIMN C TOMOIIBIO TIPOU3BOIHOM.

5. HaxoxneHre HanGoJIb1Iero, HANMEHbBIIET0 3HAYEHUS U SKCTPEMAaJIbHBIX 3HAYCHUH (QYHKIHH.
CamocrosrenbHas pabora.

1. BeimoniHeHne qoMaiHero 3aganus no teme 10.2 .

2. Pabota ¢ yueOHoit nurepatypoit mo teme: «IIpuOIMKEHHOE BRIYUCICHNE TPOU3BOTHONY.

3. BhInosiHEHUE HCCIIeI0BATENbCKOT0 MpoekTa 1o teme: «Ilonarue quddepennmana u ero NpUITOKEHHUS.
4. Pemennie BApUaTHBHBIX 3a/1a4.

Paznen 11. Murerpan u ero npuMeHeHue

Tema 11.1. [lepBooOpa3zHas

YerHbIl onpoc.

Bomnpocsr 1uist cobecenoBanusi.

1. [TousaTHS IEpPBOOOPA3HOI, €€ OCHOBHOE CBOICTBO, TIPAaBUIIa HAXOXKICHHS IEPBOOOPA3HOI.
2. O3HaKOMJICHHE C TEOMETPUYECKUM CMBICIIOM MEPBOOOPA3HOM.

[IpakTuueckoe 3aganue.

1. BoinosiHeHNe ynpaskHEHUH Ha HaXOXKAEHHUE epPBOOOPa3HBIX.

CamocrosrenbHas pabora.

1. BeimonHenue qoManisero 3axanus no teme 11.1.

2. IloaroroBka pedeparos.

Tewma 11.2. MaTerpan

VYeTHbll onpoc.

Bompocs! ast cobeceroBaHUSL.

1. ITonsaTHe 06 OmpeAenéHHOM HHTErpae.

2. IlpuMeHeHne onpeeIeHHOTO HHTETpaa Ul HaX0XKICHUS TUIOMA (i KPHBOJIHMHEHHOI Tpanenuy.
3. ®opmyna Hetorona—JleiibHuma.

[IpakTuueckoe 3ananue.
1. BeruucneHue onpeieeHHbIX HHTETPaIoB.
2. YeTsIpe npaBmiia HaXOXKICHUS IUTONAAN GUTYPbI, OTPAHNYCHHON JTMHUSMHU.

[IpakTuueckoe 3ananue.

1. Beruncnenue mromany GUrypsl ¢ ITIOMOIIBIO HHTETpaa.

2. IlpuMeps! IPUMEHEHHsI HHTETpalia B GU3HUKE U TEOMETPHH.

ITpakTHyeckoe 3agaHue.

1. BeinosnHeHne ynpaKHEHUH Ha BBIYUCICHHUE ONPEAEIEHHOTO HHTErpaa.
2. IlpuMeHeHne MHTETpaia K BBIYUCICHAIO (DI3UYECKUX BEIMYHUH H IDIOMIACH.
CamocrosrenbHas pabora.




1. BeinosiHeHne qoMalHero 3aaanus no reme 11.2.

2. Co3pmanue npe3eHTanun mo remMe «du3nueckuii 1 reoOMeTpHIECKUN CMBICIT HHTETPAIa.

3. Pabora c yueOHoii nuTepatypoii no temam «IlepBooOpa3Has 0OpaTHBIX TpUroHoMeTpuyeckux GyHkumiiy; «IIpubnmxenHoe
BBIYHCIICHHE OTIPEEIICHHOTO HHTETpaIay.

Paznen 12. DneMeHTHI TEOpUU BEPOSITHOCTEH U MaTEMaTH4YEeCKOH CTaTUCTUKU

Tema 12.1. DneMeHTHI TEOPUH BEPOSTHOCTEH

VYeTHbIl ompoc.

Bormpocsr s cobecenoBanusl.

1. WcTopus pa3BUTHS TEOPUHU BEPOSTHOCTEH U €€ pOJIb B Pa3IMUHBIX cepax 4eI0BEUECKON )KU3HECSTEIbHOCTH.
2. Knaccudaeckoe omnpenenenne BEpOITHOCTH, CBOMCTBA BEPOSTHOCTEH, TeOpeMa O CyMME BEPOSTHOCTEH.

[IpakTuueckoe 3aganue.
1. Brrancnenue BepoOSTHOCTEH.
2. Pemrennie npukitaqHpIX 33/1a4.

CamocTrosTenbHas padoTa.

1. BeinosiHeHUe TOMaIIHEro 3a1aHus mo Teme 12.1

2. Pabora ¢ yueOHOI u cripaBo4YHOM MHPOpMarmei mo Teme: «CTaTHCTUIECKOE ONpeIeICHHE BEPOSTHOCTI.
3. Coznanue mpe3eHTannu no teme: «51. bepHymmy.

4. BrIMoJTHEHHE UCCIIEI0BATEIBCKOTO MPOEKTa Mo TeMe: «CXeMbl MOBTOPHBIX UCIIBITAHUN BepHymmmy.

5. Pemenne npuknagHeIX 3amad.

Tema 12.2. DneMeHTH MaTEMaTHYECKON CTATHCTUKH

YcrHbIl onpoc.

Bomnpocs! 1iis codbecetoBanusl.

1. Mcropus pa3BUTHS TEOPUU BEPOSTHOCTEH U €€ pOJib B Pa3lIMUHBIX cepax YeIOBEUECKOH KU3HEACATEIILHOCTH.
2. Kiaccudeckoe ornpeneiieHue BEepOsITHOCTH, CBOWCTBA BEPOSATHOCTEH, TEOPEMa O CyMME BEPOSITHOCTEH.
[IpakTudeckoe 3aganme.

1. Beruncnenue BepOSITHOCTEH.

2. Pemenne mpuKIIagHbIX 3a/1a4.

CamocTtosTenbHas padoTa.

1. BrlnlosiHeHME JOMAIIHETO 3a4aHus 110 TeMe 12.2.

2. Pemenne npukinagHbIxX 3aaad.

3. BBINOJTHEHHE HUCCIIEIOBATEIBCKOTO MTPOeKTa 1Mo TeMe: «CpeIHue 3HAYCHUS U UX IPUMEHEHHUE B CTATUCTUKEY.
Paznen 13. YpaBHeHus u HepaBeHCTBa

Tema 13.1. YpaBHEeHUS 11 CUCTEMBI yPaBHEHUS C ABYMsI IEPEMEHHBIMU

YerHbIl onpoc.

Bomnpocsr 1uist cobecenoBanusi.

1. PaBHOCHIIBHOCTB ypaBHEHUI, HEPABEHCTB, CHCTEM.

2. OCHOBHBIE IPUEMBI UX peLIeHUs (Pa3I0KeHUEe Ha MHOXKUTEIIH, BBEICHHE HOBBIX HEU3BECTHBIX, IOACTAHOBKA, IPayUuECKUl METOL).
ITpakTHyeckoe 3agaHue.

1. Ilpuxnanuele 3anaun. I[IpuMeHeHre MaTEMaTHYECKUX METOJIOB JUIS PEILCHUS COAEPKATeNbHbIX 3a4ad U3 Pa3IuuHbIX 00JacTel
HAyKH U IIPAKTHKHU.

2. Mntepnperanys pe3ynbraTa, y4eT pealbHbIX OrpaHUYEHHH.

ITpakTHyeckoe 3agaHue.

1. Kopuu ypaBrenuil. PaBHocuibHOCTS ypaBHeHuH. [IpeoOpa3oBanue ypaBHEHUI.

2. OcHOBHBIE TIpHEMBI PEIICHNS ypaBHeHHIl. Pemenue cucreM ypaBHeHui. Vicrions3oBanne CBOHCTB 1 rpaduKoB GYHKIU s
pelIeHNs ypaBHEHUI.

CamocrosrenbHas pabora.

1. BelnojiHeHye noMaiiHero 3ajanus mo teme 13.1.

2. BrimonHeHNe NCCIeI0BaTeNbCKOTO MpoekTa 1o Teme:  «lccnenoBanue ypaBHEHUH M HEPABEHCTB C MTapaMETPOM».
3. Pabora c yuebHoii tuteparypoii o Teme: «Iloreps kopHel B ypaBHEHUSX).

4. Pemienue ypaBHEHUi! ¢ mapamMeTpamu.

5. Pemienne HecTaHIAPTHBIX YPAaBHEHHH U METOBI UX PEILICHHUS.

Tema 13.2. HepaBeHcTBa 1 cucTeMa HEPAaBEHCTB C JBYMs IIEPEMEHHBIMU
YcTHBI ompoc.

Bomnpocs! 1iist codbecenoBanusi.
1. PanoHanpHble, UppallMOHANBHEIE, TOKa3aTeIbHbIC H TPUTOHOMETPUYECKHIE HepaBeHCTBAa. OCHOBHBIC IIPHEMBI HX PEIICHHSI.




2. Ucnonb3oBanue cBoicTB U rpadukoB (HyHKIUH NPH PELICHUN YPaBHEHUN M HEPAaBEHCTB. MeTO/] HHTEpPBAJIOB.

[IpakTuyeckoe 3ananue.

1. U300paxxeHne Ha KOOPMHATHOH IIIOCKOCTH MHOXECTBA PEIICHUI YPaBHEHHI U HEPABEHCTB C IByMsI IEPEMEHHBIMU M UX CHCTEM.
2. Mpuknaguele 3anaun. [IpuMeHeHnEe MaTeMaTHUECKUX METOJIOB ISl PEIIEHHsI COJIepKATENIbHBIX 3a]a4u 13 Pa3In4HbIX obnacTeit
HAYKH U IPaKTHKH. VHTepIpeTays pe3yabTara, yueT peaabHbIX OTpaHHICHHH.

[IpakTuueckoe 3ananue.

1. Pemennie HepaBeHCTB C OJHON MEPEMEHHOMN.

2. PemreHrie HepaBeHCTB METOJOM UHTEPBAJIOB.

3. Perrenne pannoHaIbHBIX, HPPANMOHATBHBIX, TIOKa3aTENbHBIX, TOTapU(GMUIUECKAX | TPUTOHOMETPUIECKHX HEPaBEHCTB.

CamocrosrenbHas pabora.

1. BeinosiHeHHe ToMaliHero 3a1anus no teme 13.2.

2. Jloxa3aTensCTBO HEPABEHCTB.

3. Pemienue ypaBHEHHIA M HEPABEHCTB C JABYMsI IIEPEMECHHBIMH.

4. HepaBenctBa ¢ mapameTtpamu. VccnenoBanue ypaBHEHU 1 HEPaBEHCTB C MTapaMeTpaMH.

5. BhINoSTHEHUE HCCIIEI0BATENBCKOTO MTPOeKTa 1o TeMe: «I paduueckoe perieHre ypaBHEHHI 1 HEPaBEHCTBY.

5.4. IlepeyeHb BUIOB OLEHOYHBIX CPEICTB

YCTHBIN onpoc,

TECTUPOBAHUE,

pe3yJIbTaThl BHINOJIHEHUE TPAKTUYECKUX 3aaHUI U CAMOCTOSITEIbHONW PaboTHI,
9K3aMEH.

6. YHAEBHO-METOANYECKOE © THOOPMAIIMOHHOE OBECHHEYEHUE JTUCHUIIJIMHBI (MOAY JIST)

6.1. Pexomengyemas JiuTeparypa

6.1.1. OcHoBHAasI TUTEpPaTypa

ABTODEI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TOI
JI1.1 |Komuccapos B. B., MaremaTrka: cOOpHUK 3a/1a4: COOPHUK 3a/1a4 U YIPaKHEHHUH HoBocubupck: HoBocubupckuii
Kowmmccaposa H. B. TOCy/IapCTBEHHBIN TEXHHYECKUN

yHuBepcurer, 2019

JI1.2 |®omunsix E. H. MaremMaTuka: IpakKTHKYM Munck: PUIIO, 2019

6.1.2. JlonoHuTeIbHAS JUTEPATypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, rox
JI2.1 |T'yrosa C.T., Karan E. | [luckpeTHast MaTeMaTHKa U MaTeMaTHuecKas Joruka: yuebnoe |Kemeposo: KemepoBckuit
C. nocobme TOCYJapCTBEHHBIA YHHBEPCUTET,
2019
6.1.3. MeTroquueckue pa3padoTKu
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, rox
JI3.1 |Cadononra B. 1O., MaremMaTrka: yueOHO-METOANYECKOE TOCoOre Kemeposo: KemepoBckwii
bopucos B. T. roCyJJapCTBEHHBbII YHUBEPCUTET,
2019

6.3.1 JInnen3noHHOe U CBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoe o0ecreyenne, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOM3BOICTBA

6.3.2 IlepeueHb npodeccHOHATBbHBIX 0a3 JaHHBIX U HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1|CnpaBounas IIpaBoBas Cucrema Koncynsrantllnioc

6.3.2.2|ndopmaronHas cipaBoyHas cucrema «I'apanr»

7. MTO (o6opyroBaHue H TeXHHYECKHE CPeCTBA 00y4eHHs)

Ne Hasna4yenue ObGopynoBanune no Anpec Bugx
236 yueOHas ay IUTOPHS AT JleMoHCTpanmoHHOe 344029, PocroBckast
IPOBEAEHUS 3aHATHH obopynoBaHue, yueOHO- obunacts, . PocToB-Ha-
JIEKIIMOHHOTO THIA, 3aHATUI HarJIsIHbIE TOCOOUs Jony, IlepBomaiickuit
CEMUHAPCKOTo TUIIA, Crnenuanu3upoBaHHas MeOeb: paiioH, yn. CepxaHTOBa,
KypCOBOIo MpoeKTUpoBanus | cron — 14 wr., cryn — 26 wr., 2/104
(BBIITOJIHEHHS KYPCOBBIX Jocka — 1 mr.,
paboT), TPYIIOBBIX U




MHJIMBUTy aJIbHBIX
KOHCYJIbTalluH, TEKYLIEro
KOHTPOJISL U IPOMEKYTOUHON
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MOMEIICHHUE JIJISI
CaMOCTOSITEIIbHOM pabOoThI.
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