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1. OBJIACTh IPUMEHEHUSI PABOYE ITPOIr' PAMMABI

2. MECTO JUCHHAIIJIMHBI (MOAYJISI) B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

Llukx (paszen) OIL: oy

2.1|TpeboBanusi K NpeBapUTEILHOI MOATOTOBKE 00y4aK0IErocsi:

2.2| JucuuminHbl (MOIYJIM) U PAKTUHKH, JUISI KOTOPBIX 0CBOCHHE IAHHOM THCHMIUINHBI (MOYJI51) HEOOX0UMO KAK
npealecTByionee:

3. IEJIM U 3AJAYN JUCHUTIVIMHBI (MOAYJISI) - TPEBOBAHMUS K PE3YJIBTATY OCBOEHUSA JUCHUIIJIMHBI
MoAayJis)

OcBoeHue COACPKAHUA y‘l96HOF0 npeamertra obecne4ynBaeT JOCTHKEHHE Oﬁy'-lalOlI.ll/lMllCﬂ CJeAYIIIUX pe3yjibTaTOB:

3.1 JINYHOCTHBIX

c(hOPMHUPOBAHHOCTH MPE/ICTABIICHUI 0 MATEMATHKE KaK YHUBEPCAITBHOM SI3BIKE HAYKH, CPEJCTBE MOJICITUPOBAHHUS SABJICHUN U
TIPOIECCOB, 00 UICAX U METO/IaX MATEMAaTHKH;

MTOHMMAaHNE 3HAYMMOCTH MaTEMAaTHKH I HAYIHO-TEXHUIECKOTO Iporpecca, cpopMUPOBAaHHOCTh OTHOIICHHUS K MATEMAaTHKE
KaK K YaCTH O0IIEUeI0BEYeCKOM KyIbTYPHI Yepe3 3HAKOMCTBO C HCTOPHEW pa3BUTHS MAaTEMATHKH, SBOJIIOIIUECH MaTEMaTHIECKIX
HICH;

Pa3BUTHE JIOTUYECKOTO MBIIUICHNUS, IPOCTPAHCTBEHHOTO BOOOPaKEHHS, AITOPUTMUYIECKOI KyIbTypBl, KpHTHIHOCTH
MBIIIUICHUS Ha YPOBHE, HE00X0AUMOM isi Oy mymieil mpodecCHOHaTBHOMN e TeNFHOCTH, AJIS POIODKEHHS 00pa30BaHus U
caM000pa30BaHus;

OBJIAJICHUEC MAaTEMAaTUYCCKUMHU 3HAHUAMU U YMCHUAMHU, HCO6XOI[I/IMI)IMI/I B HOBCGHHCBHOﬁ JKHU3HHU, JI1 OCBOCHUA CMCXKHBIX
€CTCCTBCHHOHAYYHBIX AUCHUININH U AUCHUIIIINH HpO(i)eCCI/IOHaHI)HOFO MUKJIa, JJ1d IOoJTy4YCHUA O6p3,30BaHI/IH B O6J'[aCT5[X, HE
TpeOyIoMmMX YriTyOIeHHOH MaTeMaTHYSCKON TOATOTOBKY;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPA30BAHHUIO, HA IPOTSHKCHUU BCEH KU3HU, CO3HATEIIBHOEC
OTHOIIICHHE K HETPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHIO YCIICITHOM MPOo(eCCHOHATBFHOMN 1 00IIeCTBEHHOM NeATeThHOCTH;
TOTOBHOCTP U CITOCOOHOCTB K CAMOCTOSITEIIFHOM, TBOPYECKOI 1 OTBETCTBEHHOU JEATEIEHOCTH;

TOTOBHOCTP K KOJUICKTHBHOM paboTe, COTPYJHIHYECTBY CO CBEPCTHUKAMHU B 00pa30BaTeNbHOM, 00IIECTBEHHO MOJIE3HOH, yueOHO-
HCCIIEIOBATENILCKON, TIPOSKTHOW U IPYTHUX BHIAX JCATEIFHOCTH;

OTHOIIICHHE K MPOPECCHOHATHHON NeSITETPHOCTH KaK BO3MOXXHOCTH yUaCTHS B PEIICHUH JINYHBIX, OOIIECTBEHHBIX,
TOCVIANCTREHHRIX nﬁTIIPT—IﬂITT/IﬂHﬂTﬂJ—TRTX nﬂﬂﬁﬂPM'

3.2 MeranpeaMeTHBIX

YMEHHE CaMOCTOSATENILHO ONPEAETATh eI AeITeIbHOCTH U COCTABIIATE IIaHBI IEITEIbHOCTH; CAMOCTOSTEIBHO OCYIIIECTBIISTS,
KOHTPOJHMPOBATh U KOPPEKTUPOBATH AEATENBHOCTD; UCIIOIb30BATh BCE BO3MOXKHBIE PECYPCHI AJIs JOCTHKEHUS IOCTABICHHBIX LElel 1
peanu3aluu IIaHOB ASSATENbHOCTH; BEIOMPATh YCTICIIHBIE CTPATETHH B Pa3IMUHbIX CUTYaLUsIX;

yMEHHE NIPOAYKTUBHO OOILATHCS U B3aUMOAEHCTBOBATh B IIPOLIECCE COBMECTHOM AESATENBHOCTH, YUUTHIBATh IIO3ULIUU JPYTHX
YYaCTHHUKOB JEATEIBHOCTH, 3 (GEKTUBHO pa3penaTh KOH(INKTH;

BJIaJeHUE HaBbIKaMH II03HABATEIbHOU, yueOHO-HCCIIEI0BATENbCKON U IPOEKTHOU AEATENbHOCTU, HABBIKAMU pa3pelIeH s IpoOIeM;
CIOCOOHOCTH ¥ TOTOBHOCTB K CAMOCTOSITENIEHOMY ITOUCKY METOJIOB PEIICHHUS MPAaKTUYECKHX 331a4, IPUMEHCHHUIO PA3IMYHBIX METOJI0B
TIO3HAHHS;

TOTOBHOCTb U CIIOCOOHOCTB K CAMOCTOSITENbHON HH(POPMALMOHHO-TI03HABATEILHOM AESTENBHOCTH, BKIIOUask yMEHNE
OPHUEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX HH(GOPMALUY, KPUTUUECKH OLICHUBATh U HHTEPIPETUPOBATh HHPOPMALIUIO, TIOIydaeMyI0
13 Pa3INYHBIX HCTOYHHKOB; BIIAJICHHE S3BIKOBBIMH CPEICTBAMH — YMEHHE SICHO, JOTHYHO M TOYHO M3]IaraTh CBOIO TOUKY 3PEHHS,
HCIIOJIb30BATh a/ICKBATHBIE S3bIKOBLIE CPENICTBA;

BJIaJICHHE HaBBIKAMH TIO3HABATEIBHOH pe(IekCHN Kak OCO3HAHUS COBEPIIAEMBIX JEHCTBIH M MBICITHTEIBHBIX IIPOIIECCOB, MX
PE3YNIbTaTOB M OCHOBAHUI, I'PAHUILl CBOETO 3HAHHS U HE3HAHMS, HOBBIX [103HABATENILHBIX 33/Ja4 U CPEICTB UX JOCTIKCHUS,
I[eTIeyCTPEMIICHHOCTD B TOMCKAX W MIPUHATHU PEIICHUH, COOOPA3UTENPHOCTD M HHTYHIIHS, PA3BHTOCTh IIPOCTPAHCTBEHHBIX
TIPE/ICTaBICHUH;

CIIOCOOHOCTH BOCIIPHHUMATH KPacoTy M TApMOHHIO MUPA;

3.3 [IpenmeTHBIX

yYMEHHE ONEePUPOBATh NOHATUSIMU: ONPEEIIeHUE, aKCHOMa, TEOpPEMa, CIECTBUE, CBOUCTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCUIIBHBIE
(bopMyIHPOBKH; yMeHHE (GOpMyIMpOBaTH 0OpaTHOE U MPOTHBOIIOIOKHOE YTBEPXKICHUE, IPHBOIUTE IIPUMEPHI H KOHTPIIPHMEDHI,
UCIIOIb30BAaTh METO/ MaTEMaTU4YEeCKON MHIYKIUH; IPOBOJUTH JOKA3aTENbHbIC PACCY>KACHUS IIPH PEIIeHUN 3314, OLCHUBATh
JIOTMYECKYIO MIPaBUIBHOCTD PACCYK/ACHH; yMEHHE ONepUpOBaTh MOHATHIMU: MHO>KECTBO, IT0JIMHOKECTBO, ONEpaIMy HaJl
MHOKECTBAaMH; YMEHHUE UCIIOJIb30BaTh TEOPETHKO- MHOKECTBEHHBIN armapaTt JUis ONMUCAHUS peasibHbIX MPOLIECCOB U SBICHUN U MPU
peLIeHnH 3a1a4, B TOM YHCIe U3 IPYTHX yYeOHBIX MPEAMETOB; YMEHUE ONEPUPOBATh IOHATHAME: Tpad, cBA3HBIN rpad, nepeBo, UK,
rpad) Ha INIOCKOCTH; YMEHUE 331aBaTh U OMHUCHIBATh I'padbl Pa3INUHBIMU CIIOCOOAMU; UCIIOIL30BaTh Ipadbl IPH PEIICHUH 337ad;
yMeHHue cBOOOIHO OIIepUpOBaTh NOHATHAMU: COUYETAHUE, IEPECTAHOBKA, YUCIIO COUYETAHUH, YHCIIO TepecTaHoBOK; OMHOM HploTOHAa,
yMEHHE IPUMEHATh KOMOMHATOPHBIE (PAKTHl M PACCYKACHHUS JUIS PEIICHUS 3a1a4; YMEHHE ONEPUPOBATh NOHATUSAMHU: HATypaJIbHOE
YHCJI0, LIEJI0€ YKCII0, OCTATOK M0 MOJYJII0, PAMOHAIEHOE YUCII0, HPPAMOHAIBHOE YUCIIO, MHOXKECTBA HATYPaJIbHBIX, LIENbIX,
panMoHaIbHBIX, JEHCTBUTEIBHBIX YHCEJ; yMEHHE UCTIONb30BaTh MPU3HAKN JETUMOCTH, HANMEHBIINH OOIIHIA IeTUTEeNIb 1 HAaNMEHbIIee
of1iee KpaTHOe, anroput™ EBKima npu penieHny 3a/1a4; 3HaKOMCTBO C Pa3JIMYHBIMU ITO3UIIMOHHBIMUA CHCTEMAMHU CUMCIICHNUS;
yMeHHe cBOOOIHO OIIEpHPOBATH IOHATHSAMH: CTEIICHB C IEIIBIM II0Ka3aTesieM, KOPeHb HaTypaIbHON CTETIEHH, CTETICHD C
panMOHANIbHBIM IIOKa3aTeNleM, CTEIIeHb ¢ JICHCTBUTENILHBIM (BEIIECTBEHHBIM) IT0KA3aTeleM, JIOrapuQM 4Hcia, CHHYC, KOCHHYC U
TaHT'€HC [IPONU3BOJIBHOTO YHCIIa; YMEHHE ONEPHPOBATH MOHATHSIMHU: TOXKIIECTBO, TOXKJIECTBEHHOE TPe0o0pa3oBaHue, ypaBHEHHUE,




HEepaBeHCTBO, CHCTEMa YpaBHEHU U HEPAaBEHCTB, PABHOCHIBHOCTh YPaBHEHHUH, HEPaBEHCTB M CUCTEM, PAllHOHAIEHEIE,
UppalMOHANIBHbIE, I0Ka3aTeIbHbIE, CTEICHHBIE, JIOrapu(MUUECKUE, TPUTOHOMETPUUECKHE YPAaBHEHHSI, HEPAaBEHCTBA M CUCTEMBI;
YMEHHE pelIaTh YPaBHEHNUS, HEPAaBEHCTBA M CHCTEMBI C IIOMOIIBIO PA3IIMYHBIX IIPHEMOB; PEIIaTh YPaBHCHHUS, HEPABEHCTBA U CHCTEMBI
C IapaMeTpoM; IPUMEHATh YPABHEHUs, HEPABEHCTBA, UX CUCTEMBbI AJIsI PEIICHUs. MaTEMaTUUeCKHX 331a4 U 3aJa4 U3 Pa3InuHbIX
obracTeil HayKH U pearbHO )XI3HU; YMEHHE CBOOOIHO ONEPHPOBATh MOHATHAMHU: rpadiK GyHKIHH, 0OpaTHAs (HYHKIS, KOMIIO3HUIIHSA
byHkmi, nuHeiiHas QyHKIWS, KBagpaTUuHas QyHKLUS, CTeNEeHHAs (PYHKIMSA C LIEJIbIM [I0Ka3aTeneM, TPUTOHOMETpUUeCKUe (QYHKIHH,
o0paTHBIE TPHTOHOMETpHUIecKUe (YHKIHHN, TOKa3aTeNbHas 1 JorapudmMudeckas QyHKINH; YMEHHE CTPOUTH TpaduKi HYHKIHUH,
BBIIIOJIHATH IIpeoOpa3oBaHus IpadUKoB QyHKIUI; yMEHUE UCTIONb30BaTh rpaduku HYHKIMH IS U3yUCHUS IIPOLIECCOB U
3aBHCHMOCTEH IIPH peIIeHHH 3a/1ad U3 JPYTUX y4eOHBIX MPEeIMETOB U U3 PealbHO KU3HH; BEIpaXkaTh (QOPMyIaMH 3aBUCHMOCTH
MEXly BeTMUMHAMU; YMEHHE CBOOOJHO ONEpUPOBATh NOHATUSAMU: YeTHOCTh (DYHKIIUH, IEPUOJUYHOCT (PyHKIIUH, OTPAHHYEHHOCTh
(GyHKIMU, MOHOTOHHOCTb (DYHKIMHY, SKCTpeMyM (QyHKIUM, HauOobliee U HauMeHblIIee 3HaueHus (YHKIMU Ha IPOMEXYTKE; YMEHHE
MIPOBOINTH HCCIenoBaHNe QYHKINH; yMEHNE HCIONIB30BaTh CBOMCTBA M rpaduky (yHKITHI IS pelIeHNs YpaBHEHHUH, HEPaBEeHCTB
3aj1a4 ¢ IapaMeTpaMu; U300paxaTh Ha KOOPJAUHATHON MJIOCKOCTU MHOXKECTBA PEIICHUI ypaBHEHUH, HEPAaBEHCTB U UX CHCTEM; YMEHUE
CBOOOIHO ONEPHPOBATH HOHATHAMU: MOCIEIOBATEIbHOCTD, apH(METHIECKast IPOTPECcCHsl, TeOMeTpHUUIecKast HPOTpeccHs, 66CKOHETHO
yOBbIBaroIIas reoMeTpuueckas Iporpeccus; yMeHHe 3a1aBaTh 10CIEI0BATEIbHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (GopMyII;
YMEHHE OIepUpPOBaTh MOHATHAMHU: HETIPEPHIBHOCTH (DYHKIIHH, aCHMITOTH rpaduka (pyHKIHH, TIepBast ¥ BTOpas MPOU3BOIHAS
(byHKIMU, FeOMETPUYECKU U pu3HUecKuil CMBbICI IPOU3BOIHOM, IEpBOOOPa3Hast, OpeIeNICHHBIN UHTErpajl;, yMEHUEe HaX0UTh
acCUMMTOTHI rpaduKa (GyHKIHN; yMEHHE BBIYHICIATH IPOU3BOIHBIC CYMMBI, IPOM3BEICHHUS, YACTHOTO U KOMIIO3HITHN (DyHKINH,
HaXOJUTh ypaBHEHUE KacaTelbHOH K IrpaduKy (pyHKIUYU; yMEHUE UCIIOIb30BaTh IPOU3BOAHYIO A UCCIEA0BAHUS QYHKIMHN, IS
HaXOJKICHUS HAUTYYIIETO PeNIeHNs B IPUKIAIHEIX, B TOM YHCIIE COLHANbHO-9KOHOMIYECKHX U QH3NIECKUX 3aadax, I
OIIpe/ICNIEHUs] CKOPOCTH U YCKOPEHUS; HAXOAUTb IUIOMAAN U 00beMbl (GUTYp ¢ IOMOLIBIO HHTErpaa; IPUBOAUTS IPUMEPEI
MaTeMaTHIEeCKOTO MOZICITIPOBAHHS C ITOMOIIBIO AU(GdepeHIINaTbHBIX YPaBHEHUH; YMEHNE ONepUPOBaTh MOHATHAMH: KOMILUIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YUCIIa, MOLYJIb U apIyMEHT KOMIUIEKCHOTO Yucia, popMa 3alMCH KOMIUIEKCHBIX YHCEI
(reomeTpuueckast, TPUTOHOMETPHIECKas U anredpandeckas); yMeTh IPOU3BOAUTH apiu(MeTHIecKHe JeHCTBHS ¢ KOMILIEKCHBIMU
YHCJIaMU; IIPUBOJUTH IPUMEPBI UCII0JIb30BaHHS KOMIUIEKCHBIX YUCEN; YMEHUE CBOOOAHO OIIEPUPOBATh MIOHATUAMU: CpEIHEES
apuMeTHIecKoe, MeiaHa, HanOobIllee 1 HaNMEHbIIee 3HAUCHNS, pa3Max, JUCIepCHs, CTAHAapTHOE OTKIOHEHHE IS ONHMCAHHS
YHCJIOBBIX JaHHBIX; YMEHHE UCCIIEA0BATh CTATUCTHUECKUE JaHHbIE, B TOM YHCIIE C IPUMEHEHHEM IrpaduIecKUX METOJOB U
SNIEKTPOHHBIX CPEJCTB; TpaMIECKH HCCIET0BATh COBMECTHBIC HAOIIOJCHHS C TIOMOIIBIO IUarpaMM PacCeHBaHUS U JIMHEHHOM
perpeccun; yMeHUe HaXOAUTh BEPOATHOCTH COOBITHIH C HCIIOIb30BaHUEM I'paduueckux MeTOI0B; IPUMEHATH IJIs pEeLIeHHs 3a/1a4
(OpPMyITBI CITOXKEHHS X YMHOKSHHUSI BEPOSATHOCTEH, (hOpMyITy IIOTHOI BeposSTHOCTH, popMyTy bepHymi, koMOnHaTOpHEIE (PaKTHI 1
(opMyJIB; OLIEHUBATh BEPOATHOCTH PEAIBHBIX COOBITHIH; YMEHHE OIEPUPOBATh MOHATUAMMU: CIIydaiiHas BeJIMUYMHA, paclpeneneHue
BEPOATHOCTEH, MaTeMaTHIECKOEe OXKHIAHNE, JUCIEPCHS M CTAHAAPTHOE OTKJIOHEHHE CITyJIaifHON BETMYHHBI, (QyHKIMH pacIipeieIeH s
U IVIOTHOCTH PaBHOMEPHOT'0, II0Ka3aTeJIbHOTO ¥ HOPMAJILHOTO PAacIpeelIeHUH; yMEHUE UCTIONIb30BaTh CBOMCTBA H3YYEHHBIX
pacrpeieNIeHIH ISt pelIeHns 3a/1a4; 3HAKOMCTBO C IIOHATUSAME: 3aKOH OOJBIIINX YHCEN, METOABI BEIOOPOYHBIX HCCIICIOBAHUN; yMEHIE
HPUBOAUTDH IPUMEPHI IPOSBICHHS 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX M OOLIECTBEHHBIX SBICHUAX; YMEHUE CBOOOJHO ONIEPHPOBATh
MOHATHAMH: TOYKa, IPsIMast, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Ty, INIOCKHIT yroil, ABYTPAHHBIH yTOJI, TPEXTPaHHBIH yTod,
HepeCeKaOINecs, apaljIeNbHble U CKPELINBAIONINECS IPSAMbIE, TapaIeIbHOCTD U MEPIECHANKYISIPHOCTD MPSMBIX U INIOCKOCTEH,
YTOJI MEXTy TIPSIMBIMH, YTOJI MEXIY MPAMOH H IIIOCKOCTBIO, YTOJl MEXKY INIOCKOCTSIMH; YMEHHE HUCIONB30BaTh MPH PEIICHHIN 3a1a4
u3ydeHHbIe (haKThl ¥ TEOPEMBI INIAHUMETPUH; YMEHHE OLIEHUBATh Pa3Mepsl 00BEKTOB B OKPY>KAIOIEM MUPE; YMEHHE OIIEPUPOBATh
MOHATHSMH: MHOTOTPAHHHUK, CEYCHHE MHOTOTPaHHHKA, IPABMIBHBIA MHOTOTPaHHHK, IPH3Ma, TNpaMua, Gurypa u moBepxXHOCTb
BpaIleHN, IUINHIP, KOHYC, Iap, chepa, pa3BepTKa IIOBEPXHOCTH, CEUCHHS KOHyca U IMIHHAPA, TTapauiebHbIe OCH WITH OCHOBAHUIO,
CedyeHHe Iapa, INI0CKOCTb, Kacarolasics cepsl, LWINHAPA, KOHYCa; YMEHHE CTPOUTh CEUeHUEe MHOTOIPaHHHKA, U300pakaTh
MHOTOTPaHHHUKH, QUTYPHI U TOBEPXHOCTH BPAIICHHMS, NX CEUCHHS, B TOM YHCIIE C TOMOIIBIO AEKTPOHHBIX CPEICTB; YMEHHUE
IIPUMEHSTH CBOMCTBAa FeOMETPUIECKUX (PUTYP, CAMOCTOATENBHO (hOPMYIUPOBATH ONPEEICHUS U3ydaeMbIX (GUTyp, BBIIBUIATh
THIOTE3BI O CBOMCTBAX M IIPU3HAKAX TE€OMETPHUECKUX (DUTYDP, 0OOCHOBBIBATH MITH OMPOBEPTaTh UX; YMEHHE IIPOBOIUTH
KkIaccuuKanuio Guryp 1no pazIU4HbIM IIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE IONOIHUTENbHBIE IOCTPOCHNUS; yMEHHE CBOOOIHO
ONEepHPOBATh MOHATHAMH: IIONMANb (GUTYPEI, 006eM (HUTYPHI, BETHIHNHA yTIIa, PACCTOSHHE OT TOYKHU J0 TIIOCKOCTH, PACCTOSHHE
MEXAY OPSMBIMU, PACCTOSIHUE MEXKy INIOCKOCTSIMY, IUIOMIAAb Cepbl, INIOMAAb ITOBEPXHOCTH MUPAMUbI, IPU3MBIL, KOHYCA,
IUIMHIPA, 00BeM Ky0Oa, PSMOYTONBHOTO NapajelennIiena, TIpaMuIsl, IPH3MBI, HINHPA, KOHYCa, Iapa; yMEHHEe HaXOINTh
OTHOILICHUE 00BEMOB MOJOOHBIX GUTYDP; YMEHHE CBOOOAHO ONEPUPOBATH IOHATHAMU: IBUIKEHUE, TapaJUIEIbHBII IEPEHOC, CUMMETPHUS
Ha IUIOCKOCTH M B IPOCTPAHCTBE, TIOBOPOT, MPeodpa3oBaHue moa00us, Toa00HbIe PUTYpbI; YMEHHE paclio3HABATh PABHBIC U MTOI00HBIC
(Gurypsl, B TOM 4HCII€E B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHHE UCII0JIb30BAaTh T€OMETPUIECKUE OTHOILICHNUS, HAXOAUTD
reoMeTpHYeCKIe BeNINHBI (ITMHA, YOI, IoMaab, 00beM) IPH PelIeHNH! 3a1ad U3 APYTHX yIeOHbBIX MPeIMETOB U U3 PealbHOMH
KHU3HU; yMEHUE CBOOOIHO OIEPUPOBATh MOHATUAMHU: IPSMOYTOIbHAS CUCTEMa KOOPAUHAT, BEKTOP, KOOPAUHATHI TOUKHU, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, IIPOM3BEICHIE BEKTOpa Ha YHCIIO, pa3lIoKeHHE BEeKTOpa Mo 6a3ncy, CKaIspHOE IIPOU3BEICHIE, BEKTOPHOE
IPOU3BEICHNE, YTOJI MEXy BEKTOPaMH; yMEHHE UCIIOIL30BAaTh BEKTOPHBIM 1 KOOPAMHATHBIN METOJ ISl pELIEHHSI T€OMETPHIECKUX
3a/1a4 ¥ 33719 APYTHX yIeOHBIX IIPEIMETOB; ONEepUPOBaTh MOHATHSIMI: MaTpHIa 2 X 2 1 3 X 3, olpeneauTens MaTPULIEL,
TeOMETPHUYECKHH CMBICIT ONPEENNTENs; yMEHHE MOJEIUPOBAaTh PeabHbIC CUTYAlllH Ha A3bIKE MATEMAaTHKH; COCTABIISATH BEIPAKEHNS,
ypaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33241, UCCIE0BATh IOCTPOESHHbIE MOJIENNU C UCIIONb30BAHUEM allllapaTa
anreOpsI, HHTEPIPETUPOBATH MONYIEHHBIN PE3yIbTaT; CTPOUTH MATEMAaTHIECKHAE MOJIEITH C TOMOIIBI0 TEOMETPUYECKUX MOHATHI
BEJIMYUH, PEIaTh CBA3aHHbIE C HUMU IIPAKTUYECKUE 3a/1a4; COCTABIATH BEPOSTHOCTHYIO MOJIENb U UHTEPIPETUPOBATD II0JIyYEHHbII
pe3ynbTaT; pemars NPUKIaJHbIe 3319l CPeICTBAMHA MaTEMAaTHIECKOT0 aHAIN3a, B TOM YHCIIE COHANbHO-IKOHOMHUYECKOTO U
(bu3uYecKoro XxapaKkrepa; yMeHHe BLIOUPATh MOIXOISIIMIA METOA AJsl PEIIECHUs 3a/laul; IOHUMAaHUE 3HaUUMOCTH MaTeMaTHKU B
U3yYeHUH TPUPOTHBIX M OOIIECTBEHHBIX IIPOIIECCOB U ABJICHUN; yMEHNE PACIIO3HABATH IIPOSBICHUE 3aKOHOB MATEMAaTHKH B
UCKYCCTBE, YMEHUE IPUBOAUTH IPUMEPhl MATEMAaTHUECKUX OTKPBITUN POCCUICKOI U MUPOBOH MaTeMaTU4eCKON HAYKU.

4. CTPYKTYPA U COJIEPJKAHME JUCIUAIIMHBI (MOY.JIsT)

Kon HaumenoBanue pasnenoB u Tem /Buj | Cemectp / | UacoB | Komneren- |JIuteparypa u| Unre | Ilpumeuanne
3aHATHS 3aHATHA/ Kype oM 3J1. pecypchl | PaKT.

Pazgen 1. Anredpa




11

Passurre moustus o uncie /Tema/

1.2

Lernple U panMoHaIbHBIC YHUCIA.
JeiictButenpuble uncaa. /Jlex/

0,5

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

1.3

IIpaxtuueckoe 3anstue 1
BrinmonHenne neicTBHi HAJ LETBIMU,
palroHaNbbIMHU, 1€HCTBUTEILHBIMU
ymcnaamu. /IIp/

0,5

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

1.4

BrnonHeHne aeicTBUMA HaJT LICIBIMU,
paloHaNBBIMU, TEHCTBUTEIFHBIMU
yrcaamu. /Cp/

14

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

1.5

To4HOE U NPUOIMIKEHHOE 3HAUCHHSI
Benn4MHBL [IpaBuiia okpyriaeHus.
AOGcomI0THAs M OTHOCUTEIIbHAS
TIOTPELIHOCTH IPUOIHKEHHUS.
IorpenHocty apupMeTHIECKUX
neiicteuii. BepHsie 1udpsl npuOIHKeHNUS.
/JTex/

0,5

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

1.6

IIpakTuaeckoe 3ausitue 2

BeraucieHue norpemHsoctei
HpuOIKeHnst. Beraucnenus 1o npasuiam
BepHbIX nudp /p/

0,5

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

1.7

Brrancnenne norpemnocreit
npuOIMKeHHs. BbIYUCIEHHS TI0 TpaBUiiaM
BepHbIX nudp /Cp/

14

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

1.8

TlonsTHE 0 KOMILIEKCHBIX unciax. /Jlex/

0,5

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

1.9

IIpaktuueckoe 3ansitue 3

Pelenne KBapaTHOTO ypaBHEHUS C
JICHCTBUTEIBHBIMU KO3 (DUIIHEHTAMU U
OTpPHUIATENILHBIM TUCKPUMHUHAHTOM Ha
MHOECTBE KOMIUIEKCHBIX urced. /TIp/

0,5

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

1.10

Pemienue kBagpaTHOro ypaBHEHHs €
JeUCTBUTEIBHBIMU KO QHUITHEHTaMH U
OTPUIATCIIBHBIM JUCKPUMHUHAHTOM Ha
MHOXECTBE KOMIUIEKCHBIX uncel. /Cp/

16

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

111

YpaBHEHWs, HEPABEHCTBA, CHCTEMbI
/Tema/

1.12

IousiTue 00 ypaBHEHHU, HEPABEHCTBE,
CHCTEeME ypaBHEHWH WM (1) HEPaBEHCTB.
Pemenue (kak pe3ysbTaT) ypaBHEHUs,
HEpPaBEHCTBA, CHCTEMBI. PaBHOCHIBHOCTD
YpaBHEHHH, HEPaBEHCTB, cucteM. /JIek/

0,5

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

1.13

OCHOBHbIE IPHEMbBI PEIICHUS YPaBHCHHUH,
HEpaBEHCTB, CUCTEM (pa3ioKeHHe Ha
MHOHTEJIH, BBEICHHE HOBBIX
HEM3BECTHBIX, TIOJICTAHOBKA, Tpa(uIeCcKuii
meton). /Jlex/

0,5

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

1.14

IIpaktrueckoe 3anstue 5

Penienue pannoHanbHBIX YpaBHEHUH,
HEPaBEHCTB U CUCTEM C OJIHOU
nepeMeHHo. Perenne cucreM TMHEHHBIX
HEPaBEHCTB C JIByMsI [IEPEMEHHBIMH,
n300paKeHue UX PeIeHU Ha
KOOpAMHATHOM 1utockocTH. /TIp/

0,5

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

1.15

IIpaxkTudeckoe 3ansTe 6

IIpumeHeHue MaTeMaTHYECKUX METOAOB
JULSL peLlIeHUsI COAEPKATENbHBIX 3a7a4 U3
Pa3NIMYHBIX 00MacTell HayKH M IIPaKTHKH.
WuTepnperanus pesyabrara, yueT
peanbHbIX orpannuenuii /I1p/

0,5

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

1.16

[TprMeHeHne MaTeMaTHYECKHX METO/I0B

JUISL PELICHHs] COZIEPIKATENbHBIX 3a/1a4 U3
pa3IMYHbBIX 00J1acTell HAYKH U IPAKTUKH.
/Cp/

12

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

1.17

OyHKLUY, UX CBOUCTBA U TpadUKH
/Tema/




1.18

Yucnosas ynkius. CrocoObl 3a1aHust
¢ynkuu. O01acTb onpeneneHus U
MHOXECTBO 3HaueHHi pyHkuuu. ['padux
¢ynkiuu. CBoiicTBa (PyHKLIUU:
MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb,
OTPaHHYEHHOCTB, HEPHOANIHOCTb.
IpomexyTku Bo3pacTaHUs U yObIBaHHS
¢ynkiuu. Hanbounsiee 1 HauMeHbIIIee
3Ha4YeHus1 PyHKIuH. ['padudeckas
uHTepperanus /JIex/

0,5

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

1.19

Oynxuus, odpaTHast JaHHOW (HYHKIMU.
VYcnosue ooparumocty pyHkmun. O61acTh
OIIpeeNeHNs] 1 MHOXKECTBO 3HAUCHHUH
obpatHo#t GpyHkimu. ['paduku B3aMHO
oOpatHbIX ¢yHKuui. CrnoxHas GyHKIUSL
/J1ex/

0,5

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

1.20

IpakTryeckoe 3ansaTue 7

TToctpoenue rpadukoB GpyHKIMA,
3aJ]aHHbBIX Pa3IUYHBIMU CIIOCOOAMHU.
IIpeoOpazoBanust rpaduKoOB:
HapaJuieNbHbINA TePEHOC, CHMMETPHS
OTHOCHTEIIBHO OCEil KOOPIMHAT U
CHMMETpUS OTHOCHTEIIFHO Havaia
KOOPJHMHAT, CHMMETPHS OTHOCUTEIIBHO
TPSAMO#L Y = X, pacTsHKeHHEe U CKATHE BIOJb
oceit koopaunat /TIp/

0,5

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

1.21

IpakTHyeckoe 3aHsaTHE 8
HccnenoBanue CBOMCTB (DyHKIIMH 110 €€
rpaduky. [IprMeps! GyHKINOHATBHBIX
3aBUCHMOCTEH B PeasIbHBIX IIpoLeccax v
siyienusix /TIp/

0,5

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

1.22

HccnenoBanue CBOMCTB GYHKIUH MO €€
rpaduky. [Ipumeps! QpyHKIIHOHATBHBIX
3aBUCHMOCTEH B PETBbHBIX MIpOLeccax u
snenusix /Cp/

13

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

1.23

CreneHu, KOPHU U JOrapuQMel
/Tema/

1.24

Kopens HatypanbHOll cTeneHu, ero
cBoiictBa. CTerneHb ¢ paroHAIEHBIM
rokasareisem, ee cBocTBa. CTereHb ¢
JIEHCTBUTEILHBIM MTOKa3aTelieM, €€
CBOMCTBa

/Jex/

0,5

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

1.25

CrenenHas QpyHKIH, €€ CBOWCTBA U
rpa¢uku. [TokazarensHas QyHKIHS, ee
cBoiicTa u rpaduxu. I'paduueckoe
pelIeHre NPOCTEHIINX UPPAIHOHAITBHBIX H
HOKa3aTeNbHbIX yPABHEHHI U HEPABCHCTB
/JTex/

0,5

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

1.26

Onpenenenue norapudma. OcHOBHOE
JOTapu(QMUIECKOE TOKAECTBO.
JlecATHYHBIN ¥ HATYPAJIbHBIH JTOTapu(MBL.
Jlorapudm npousBeneHus], YACTHOTO,
crenenu. [lepexos K HOBOMY OCHOBaHHIO
norapudma. JlorapupmupoBanue u
noteHupoBanue. Jlorapupmuyeckas
(dyHKUHsA, ee CBOMCTBA U rpadUKH.
I'paduueckoe perieHre MpoCTEHIINX
JoTapu(MAIECKIX YPAaBHEHUN H
HepaBeHCTB /JIex/

0,5

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

1.27

IIpakTuueckoe 3austie 9

Pemienne wuppanMoHaIbHBIX YPaBHEHHH U
HepaBeHCTB. Pelenne Moka3aTenbHBIX
YpaBHEHHUH 1 HEPABEHCTB

Mp/

0,5

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




1.28

IIpakTuaeckoe 3ansitue 11

Pemenue norapudmMuieckux ypaBHeHUH U
HEpaBeHCTB

/Mp/

0,5

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

1.29

Pemenne wuppannoHambHBIX YpaBHEHUN U
HepaBeHCTB. PemeHne moka3aTeabHbBIX
ypaBHEHU! ¥ HEpaBEHCTB. Pemenne
JIOrapU(PMHUYECKUX YPaBHEHUHN U
HepaBeHCTB /Cp/

18

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

1.30

OCHOBBI TPUTOHOMETPHH.
Tpuronomerpuueckue
GbyHKIIN

/Tema/

131

VYrona B tpuronomerpun. I'pagycHast u
pasuaHHas Mephl yriia, 3aBUCUMOCTD
Mexay HUMHU. OnpeneneHus
TPUTOHOMETPUYECKUX (QYHKUUH.
CooTHOIIEHUST MEXTY
TPUTOHOMETPUUECKUMHU (QYHKIUSIMU
OJJHOTO ¥ TOTO XK€ apryMeHTa. 3HAK’
TPUTOHOMETPUYECKUX (YHKIHUI

/Jlex/

0,5

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

1.32

Tpuronomerpudeckue GyHKIHU CyMMBI 1
Pa3HOCTH JIByX apryMEHTOB, IBOMHOTO U
IIOJIOBUHHOTO aprMeHTOB.
IIpeoOpa3oBaHne CYMMBI U Pa3HOCTH
TPUTOHOMETPUYECKUX (yHKLUH B
npousBeenue. [IpeobpasoBanne
HpOl/ISBCIlCHI/Iﬂ TpI/lFOHOMCTpl/I‘ICCKI/IX
(YyHKIUH B CyMMY WJIHA Pa3HOCTb.
YeTHOCTh, HEYETHOCTD, IEPHOTAYHOCTD
TPUTOHOMETPUYECKUX PyHKIUH. DOpMyITBI
npuBencHus /Jlex/

0,5

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

1.33

Tpuronomerpudeckie GpyHKIHH, HX
cBoiicTBa u rpaduku. I'paduueckoe
pEIIeHHUE TPOCTEHIIIX
TPUTOHOMETPUUECKUX YPABHEHUH U
HepaBeHCTB /JIex/

0,5

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

1.34

Pemenne ypaBHeHHH Bra SiNX=a, COSX=4a,
tgx=a, ctgx=a. ApKcuHYC, apKKOCUHYC U
apKTaHTeHC JaHHOTO uncia /JIex/

0,5

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

1.35

IIpaktuueckoe 3ansTue 13
CoOTHOIIIEHUST MEXTY
TPUTOHOMETPHYECKUMHU (PYHKIUSIMH
OJIHOTO ¥ TOro *e aprymenra /I1p/

0,5

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

1.36

[Ipaktuueckoe 3anstue 14
TpuroHomerpuueckre QyHKIIUU CYMMBI U
Pa3sHOCTH JIBYX apryMEHTOB, ABOHHOIO U
MOJIOBUHHOTO apTyMEHTOB.
[IpeobOpazoBaHre CyMMBI 1 pa3HOCTH
TPUTOHOMETPUYECKUX (PYHKIIHIT B
npousBeaeHue. [IpeodpasoBanne
IIPOM3BEAEHHS TPUTOHOMETPHUECKHX
(yHKUMH B CyMMY WM Pa3HOCTh

Mp/

0,5

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

1.37

IIpakTuaeckoe 3ansaTue 15

YeTHOCTh, HEUETHOCTD, IEPUOANYHOCTD
TPUTOHOMETPHYECKUX QyHKIUH. DopmyITsl
npusenenus /I1p/

0,5

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

1.38

IIpakTudeckoe 3ausTie 16
Pemienue TpuroHoMeTpuYECKUX ypaBHEHUI
/Mp/

0,5

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




1.39 IIpaktuueckoe 3ausitue 17 0,5 JI1.1
Pemenue ynpaxuenuii no reme "OCHOBBI JI1.2J12.1J13.1
TPUTOHOMETPHHU. TPUrOHOMETPHUYECKHE
¢byukun" /Tlp/

1.40 Pemenne ynpaxuenuii mo teme "OCHOBBI 18 J1.1
TPUTOHOMETPUHU. TPUTOHOMETPUUECKUE JI1.2J12.1J13.1
¢ynkun". [loaroToBka 10KIaI0B U
npe3enTanuii. /Cp/

Pa3nen 2. Hauajia MaTeMaTH4YeCKOr0
aHajmu3a

2.1 IIpenensi. HempepsiBHOCTD
/Tema/

2.2 TTocnenoBarensHocT. CrOCOOBI 3aJaHUS U 0,5 JI1.1
CBOICTBA YHCIIOBBIX JI1.2J12.1J13.1
nocnepoBatenbHOCTEN. [ToHsTHE O TIpenene
nocnezoBaTenbHOCTH. CylIecTBOBaHHE
pejiena MOHOTOHHOM OrpaHHYeHHOM
nociezoBaTenbHOCTH. CyMMHpPOBaHUE
MOCJIeI0BaTEbHOCTEN
BeckoneuyHo yObIBaroIasi reoMeTpHyYecKast
nporpeccusi, ee cymma. /Jlex/

2.3 Ipaktnyeckoe 3anstue 18. 0,5 JI1.1
Beruncnenue npezaenos. /Ip/ JI1.2J12.1J13.1

24 HenpepbIBHOCTh (DYHKIIUH B TOYKE U HA 0,5 J.1
poMeXyTKe. TUIIbI TOUeK pa3phiBa. JI1.2J12.1J13.1
CaoiicTBa HempepbIBHBIX (QyHKIHUH. /JIex/

2.5 ITpakTudeckoe 3ansaTue 19 0,5 J1.1
Ompenernenne HEMPEPEIBHOCTH (YHKLIUH B JI1.2J12.1J13.1
TOYKE U Ha rpomexyTke. /IIp/

2.6 BBIYHCIICHUE ITpeaenoB. OnpeneneHue 18 J1.1
HETIPEPHIBHOCTH (YHKIIUU B TOUKE U HA JI1.2J12.1J13.1
npomexyTtke. /Cp/

2.7 /Ap/ J1.1

JI1.2J12.1J13.1

2.8 IIponssonnast. I[lpumeneHre NpoU3BOJHBIX
/Tema/

2.9 3amauu, MPUBOSAIINE K TIOHITHIO 0,5 JI1.1
npousBoHOil. OnpeneneHue JI1.2J12.1J13.1
TIPOU3BOTHON. Berunciienre npon3BoaHOM
Ha OCHOBE ompeneneHus. Pusndeckuii u
TEOMETPHUIECKUN CMBICI MTPOU3BOIHOH.

[JTex/

2.10 |duddepenuupoBanue cyMMBbl, 0,5 J1.1
TIPOU3BEICHUS, YACTHOTO ABYX (DYHKIIHIA. JI1.2J12.1J13.1
[Tpou3BoIHBIE OCHOBHBIX DJIEMEHTAPHBIX
¢bynkmii [IpuMeHeHne mpoU3BOIHBIX K
UCCIICIOBAHUIO (DYHKIMH U TIOCTPOCHHIO
rpadukos /JIex/

211  |IIpaktuueckoe 3auarue 20 0,5 J1.1
Beruuncnienne npou3Boaubix /TIp/ JI1.2J12.1J13.1

2.12 Ipaktuyeckoe 3anstue 21 0,5 JI1.1
Bropas npousBonnas. PU3HYECKUHA CMBICIT JI1.2J12.1J13.1

TIEPBOM U BTOPOU MPOU3BOIHBIX.
HaxoxneHnue ckopoctu mnporecca,
3aJaHHOTO (HOPMYJIOH MK TpaduKOM.
I'eomeTpryeckuii CMBICI TPOU3BOTHOM.
YpaBHeHHE KacaTenbHON K rpaduKy
¢byukuu /p/




2.13

IIpakTiaeckoe 3ausTie 22

ITpumeHeHUE IPOU3BOJHBIX K
HCCIEN0BaHUI0 QYHKIMH H HOCTPOSHUIO
rpadukos /I1p/

0,5

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

2.14

Brrancnenne nponsBogusix. [Ipumenenne

IIPOU3BOAHBIX K HUCCICAOBAHUIO Q)yHKHI/II‘/’I u

noctpoenuto rpadukos. /Cp/

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

2.15

Wurerpansl.  [IpuMeHeHHEe HHTETPAIOB
/Tema/

2.16

ITepBooOpaznas. HeonpeneneHHbIi
HHTETpaJl, ero cBorucTBa. GopMyIibl
UHTETPUPOBAHUSI.

/JTex/

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

2.17

OnpeneneHHbIi UHTETPaAll, €r0 CBOMCTBA.
BerancneHne onpeieneHHOTO HHTETpaa
no popmyne Herorona-JIeiiOHuna.
I'eoMeTpHYECKHil CMBICIT OIPEACIICHHOTO
unTerpana. /Jlex/

0,5

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

2.18

IIpakTuaeckoe 3ausTae 23
Berruucnienue unrerpanos. /IIp/

0,5

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

2.19

IIpakTudeckoe 3austie 24
[IpuMeHeHne HHTETPaIoB B PU3HKE U
TeOMETPHUH

Mp/

0,5

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

2.20

BeruncieHre HeompeAeICHHbIX U
orpe/eNieHHbIX HHTEerpaiioB. /Cp/

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

Paznen 3. 'eomerpust

3.1

IpsiMBIE U MIOCKOCTH B TIPOCTPAHCTBE
/Tema/

3.2

Axcuomsl ctepeomerpun. CrieacTBUS U3
akcuoM. B3anMHOe pacronoxxeHue AByX

HPSIMBIX B IpOCTpaHcTBe. [lapannensHoCTh

npsMoi ¥ TockocTH. [TapamnensHocTs
iockoctei. [lapannensnoe
npoextupoBanue. [TocrpoeHne
N300paKeHUH IPOCTPAHCTBEHHBIX HUTYpP
/JTex/

0,5

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

3.3

[Ipaktuueckoe 3ansaTue 25
IlepnieH UKy ASAPHOCTD NPSMON U
10cKoCcTH. [lepnenauKynsp 1 HaKJIOHHAs
K IUIOCKOCTH. PaccTrosiHue OT TOUYKH 110
IUIOCKOCTH. YTOJ MEXIYy NpAMON U
IUIOCKOCTHIO. Perienue 3agay.

Mp/

0,5

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

3.4

IIpakTudeckoe 3ausTie 26

Teopema o Tpex neprneHauKyIsapax. Yroi
MEXIY TUIOCKOCTSIMU.
[eprieHIUKyISAPHOCTH MIIOCKOCTEH.
Petenue 3amgau. /TIp/

0,5

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

3.5

PemieHre THITOBBIX 331a4. TOATOTOBKA
pedeparos, noknanos, npeseHrauuii. /Cp/

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

3.6

Mtuororpannuku /Tema/

3.7

MHororpaHHas MOBEpXHOCTb.
MsHororpaHHuK. I'panu, BepluHbL, pedpa
MHOTOTpaHHHKa. Teopema Ditnepa.
Beimyknslii MHOrOrpanHuk. Passeprka
MHororpasHuka. Ilpapunsasie
MHOTrorpanHukH /JIex/

0,5

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




3.8

IIpakTudeckoe 3ausitue 28
Ilapannenenunen. Ipsmoii u
NPSMOYTOJIbHBIN mapasuienenunes. Kyo
Mp/

0,5

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

3.9

IIpaktuaeckoe 3ausitue 29
IIupamuna. [lpaBunbHas nupamMuia.
VYceuennas nupamuza /Tlp/

0,5

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

3.10

PemieHre THITOBBIX 33/1a4. TOATOTOBKA
pedeparos, nokIa10B, pe3eHTarui. /Cp/

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

3.11

Tena u noBepxHOCTU BpaueHus /Tema/

3.12

Humuanp. Konyc. Yceuennsrit konyc. Hlap
u cepa, nx ceuenus. KacarenbHas
IJIOCKOCTH K cepe /Jex/

0,5

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

3.13

IIpaktudeckoe 3austue 30

Hununzap. Konyc. Yceuennsiii konyc. lap
u cepa, ux ceuenns. KacarenpHas
TUIOCKOCTH K cdepe

Mp/

0,5

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

3.14

PemieHre THITOBBIX 33/1a4. TOATOTOBKA
pedeparos, noKIa10B, pe3eHTarui. /Cp/

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

3.15

H3MmepeHust B TeOMETPUU
/Tema/

3.16

Omnpenenenue 00beMa TeOMETPUIECKOT0
Tena. Berunciienne o0beMa npusmel,
MUPaMHUJIBI, YCEUEHHOH THUPAMHUIIBL,
WINH/IPA, KOHYCa, YCEUSHHOT0 KOHYCa.
Brruncnenue mnomaael moBepXHOCTEH
LUIMHAPA, KOHYCa, YyCEUYEHHOTO KOHYca.
Brruncienne oobeMa mapa M Iioniaam
coepsr /JIex/

0,5

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

3.17

IIpaxTuueckoe 3ansatue 31

Brruncnenue miomanel moBepxXHOCTEH U
00BEMOB MTPU3MBI, TUPAMH/IbI, YCEUECHHON
MUPAMHUIBI, IWIMHAPA, KOHYCa,
YCEYeHHOTro KOHyca. Beruncnenne oobema
mapa ¥ miomany chepsl

Mp/

0,5

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

3.18

PelieHre TUMOBBIX 33/1a4. TIOATOTOBKA
pedeparos, 10KIa10B, Tpe3eHTarui. /Cp/

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

3.19

Bexropsl u k0oOopAUHATHI
/Tema/

3.20

Bexkropsl. Monyns BekTopa. PaBeHcTBO
BeKTOpOB. Cll0’keHHE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha YUCIIO.
Koopaunats! BexTopa. [leiicTBus Hag
BEKTOpaMH B KoopauHaTax. CkajsipHoe
TIPOU3BEIEHIE BEKTOPOB, €T0 CBOMUCTBA.
Brruncnenune 1iuHbI BEKTOpa U yTia
MEX]ly BEKTOPaMH IO UX KOOpAWHATAM
/JTex/

0,5

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

3.21

IIpaxTuueckoe 3ansaTue 33
IIpsimoyronbHas (IekapToBa) cUucTeMa
KOOPJMHAT B IPOCTpaHCTBe. Bhruucnenue
PAacCTOSIHUS MEXKIY JBYMs TOYKAMH.
YpaBHeHUE chepbl. YpaBHEHUE
IIOCKOCTH.

Mp/

0,5

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

3.22

IIpaktuueckoe 3ansitue 34
Pemienue 3agau ¢ mpuMeHEHHEM BEKTOPOB
u koopaunat /IIp/

0,5

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




3.23 Pemenne TUMOBBIX 3a7a4. IOATOTOBKA 8 J1.1
pedeparos, nok1a10B, pe3eHTanui. /Cp/ JI1.2J12.1J13.1
Pa3nen 4. KomOuHaTopuka, Teopus
BEepPOSITHOCTEl U MaTeMaTH4ecKast
CTATHCTHKA

4.1 OnemenTs! KOMOUHaTOpUKH /Tema/

4.2 OCHOBHbIE TTOHATHSI KOMOMHATOPUKH. 0,5 JI1.1
IIpunnun cnoxxenus. [puanun JI1.2J12.1J13.1
YMHOXeHUs. Pa3Menenus, nepecTaHoBKHY,
coueranus /Jlex/

4.3 TIpakTuyeckoe 3ausaTue 35 0,5 JI1.1
Pemenne 3anaq Ha mojicyer yucia JI1.2J12.1J13.1
pa3MeleHnil, IepecTaHOBOK, COUSTaHH,

Ha rnepedop BapuaHTOB
Mp/

4.4 Pemenne THIOBBIX 3a7a4. TOATOTOBKA 8 JI1.1
pedeparos, nokIa10B, Tpe3eHTaui. /Cp/ JI1.2J12.1J13.1

4.5 DNEeMEHTHI TEOPHU BEPOSATHOCTEH
/Tema/

4.6 CanyuyaiiHoe coObIThe. JlocToBepHOE U 0,5 JI1.1
HEBO3MOXHOE COObITHSI. COBMECTHBIC U JI1.2J12.1J13.1
HECOBMECTHBIE COOBITHS. DIIEMEHTapHbIC
HCXOJIBI OTIBITA.

/JTex/

4.7 Knaccuyeckoe onpeneneHne BEpOsSTHOCTH 0,5 JI1.1
coObITHs. BEIancienne BeposTHOCTH JI1.2J12.1J13.1
cOOBITHSI HAa OCHOBE ee onpezaenenus /JIex/

4.8 JluckpeTHas ciydaiiHasi BeJIMUUHA, 0,5 JI1.1
crocoOwI ee 3amanus. Uncnosbie JI1.2J12.1J13.1
XapaKTePUCTUKU TUCKPETHOH ciydaiiHOI
BEJINYUHEL [ToHATHE O 3aKOHE OOJBIINX
yncen /Jlex/

4.9 IIpaxTudeckoe 3anstue 36 0,5 J1.1
coObITHIA. BEeposITHOCTH CyMMBI COOBITHIA. JI1.2J12.1J13.1
TIpousBenenue coObITHIA. Y CI0BHAs
BEPOSATHOCTH coObITHs. He3aBnucumbie
coObITHS. BeposiTHOCTh MPON3BEACHUS
coObITHIA
Mp/

4.10 TIpakTudeckoe 3austue 37 0,5 JI1.1
Pemenue 3anaq o teme /I1p/ JI1.2J12.1J13.1

411 Pemenne THIIOBEIX 3a7a4. IMMOATOTOBKA 5 JI1.1
pedepatos, noknanos, npeseHrauuii. /Cp/ JI1.2J12.1J13.1

4.12 DNeMEeHTHl MaTeMaTHIeCKOH CTaTUCTUKA
/Tema/

4.13 3a1a4y MaTEMAaTHYECKOM CTATUCTUKH. 0,5 JI1.1
I'enepanbHas COBOKYIIHOCTb U BEIOOpKA. JI1.2J12.1J13.1
Cpennee apudmeTrnieckoe.

/JTex/

4.14 CratucTudeckoe pacupeeneHme 0,5 JIT.1
(BapuamoHHblii pax). [loauron. JI1.2J12.1J13.1
T'ucrorpamma. /Jlex/

4.15 Pemenne TunoBsIx 3a1a4. MOArOTOBKA 8 JI1.1
pedepatos, 1oknanoB, npeseHranuii. /Cp/ JI1.2J12.1J13.1

4.16 /Dx3amen/ 6 JI1.1

JI1.2J12.1J13.1




5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoHTpoabHbIe BONPOCHI U 3aIaHUS

HpaKaneche 3aaHusA IJId NPAKTHYECKUX 3aHATHH U CAMOCTOATEIbLHBIX paﬁor K pa3aeny 2.

3ananme 1. Peuinth  ypaBHeHwe x(x - 5)=-4
a)dul; 0) 4,5; B) 4; r)—4mul, n) 1.
3amanmue 2. Pemnte HepaBeHCTBO 6x — 3 <-17 — (-x—5)
a)x< 4; 0)x< -4; B) x> - 4; r) x> 4; m) x<-1,8.
3aganue 3. Berunciurs (l—éj:(l—O,Z)—3§ )
5 6 24
a) 32; 0) 3,9; B) g1l r)4; 1) ZE'
12 12 12
3apanue 4. [IpenctaBuTh B BU€ CTENEHH U HaWTH 3HAUYEHUE BBIPAXKEHUS a’-a”® pu a=6
a -2
a) 6; o) 1 w4 n-6  n L.
6 6
3anaunme 5. Penuth  ypaBHeHme x (x - 4)=-3
a)3ul; 0)4,5; B) 3; r)—-3ul; n) 1.
3apanue 6. Pemire HepaBeHCTBO 5 ° (x +4) <2 - (4x —5)
a)x< -10; 0)x< -4, B) x> - 10; r) x> 10; o) x<-18.
3apanme 7. Berluncnoute 5 2 1 8 .
Eis—5)i—=+1
73 4 2711
3 5
a) 15; 6L B gl -1 ) 1
14 12 12
c’'-c?®
3ananue 8. [IpencraBuTh B BUie CTENEHH W HAWTH 3HAUYEHHUE BBIPAKECHUS - npu c=4
C
a) 16; 6) _1; B) 4; n-16; m 1.
16 16

3apanue 9. IToctpouts rpaduk GyHkuuu y = - 2x + 1.
3ananme 10. [Toctpouts rpaduk GyHkmu y = 2x + 1.
3amanue 11. B npsiMoyroabHOM TpeyrojbHUKE TUIOTeHY3a  paBHa 10 cM, a OJIMH U3 KATETOB
6 cm. Haiitu BTOpOIt KaTeT.
a) 4 cwm; 0) 16 cm; B) 8 cM; T) V136 cm; n) 10cwm.
3ananme 12. bank BeinaunBaet exxeronHo 8% 0T cyMMmbl BKiIaga. Kakoii cTaHeT cymma uepes rojl, eciii IepBOHAaYaIbHbII BKIIAJ
cocrasisin 7600 pyoOneit?

3aganme 13. B npsiMoyronbHOM TpeyroiibHUKE TUIIOTeHY3a  paBHa 10 cM, a oauH u3 kareToB 8 cM. HaiiTu BTOpOii Kater.
a) 4 om; 6) 6 cM; B) 8 cM; )V136em; 1) 10cMm.

3amanne 14. bank BeluTaunBaeT exeroaHo 8% oT cyMMbI BKiIaga. Kakoii craHeT cyMMma depes ToJl, €CIIM epBOHAYaIbHBIIN BKIIALT
cocrasisit 8600 pyoneit?
a) 8208 py0.; 6) 688 py0.; B) 9288 pyO0.; r) 8600 pyo.; 1) 8000 py6.

3apanue 15. YpocTuTs BhIpakeHHE a a-b.
a-b a+b

3aganne 16. Yipoctuts Beipaxkenne XY _ Y
X+y X-Yy
IIpakTHYecKHe 3aTaHASA /IS MPAKTHYECKNX 3aHATHII ¥ CAMOCTOSATEJIbHBIX padoT K pasxery 3.
3apanne 1. YkaxnuTe MHOKECTBO 3HaUeHHA GyHKIMH Y = 5%+ 4

1) (0; +o0); 2) (5; +oo); 3) (4to);  4)(-0; +oo)
3anganme 2. Haiimure 4nciio i cyMmy 4ucen 5; -2; 0; 6, BXOAAMMX B MHOXECTBO 3HaueHHH pyHkmun Yy =0,1%3
1) 5; 2)3; 3) 11; 47
3aganne 3. KakoMy npoMexyTKy HPHHAICKAT KOPEHb YPaBHCHUS 03x#=111,
9
1) (-10; 0); 2) (-6; 3); 3) 35; 4(5 11

3amanue 4. Ykaxute HanOONbIIEE U3 YUCET

1
—=: 3 02% 4 Y125
35

3aganme 5. YKauTe pelleHUs HepaBeHCTBa 3*73> 1

81
1) (-o0; 9); 2) [-9; + 0); 3)  (-o0;-9); 4)[9; +oo)

1)5%; 2)




3ananue 6. YKaXUTe MHOKECTBO 3HaYeHUst yHKIMH Yy = 2 X!

1) (-o0; +o0); 2) (1; +o0); 3) (Liteo);  4)(0; +oo)

3ananme 7. Haiigure uncio unu cymmy uncen -5;  3; 4; -6, BXOAAIIUX B MHOXKECTBO 3HAYEHUH QyHKIMH ) = 01" -3.
1) -5; 2) 3, 3) 10, 4)7

3ananmue 8. Kakomy npoMexxyTKy NPHHAIICKAT KOPEHb YPABHEHHS 0,48x =6,25.
1) (-10; 0); 2) (-6; 3); 3) (3;5); 4)(5 11)
3amanme 9. VYKaxuTe HAUMCHBILCE U3 YHCEI
1y 1; V81" ;3 3% 41
27

IIpakTH4eckune 3afaHus ISl IPAKTHYECKHX 3aHATHI H CAMOCTOATEIbHBIX padoT K pasaeiy 4.
1. «¥Yrasl 1 ux nuzmepenus. OnpeneneHye CHHyca, KOCUHyCa, TAHT€HCa U KOTAHI'€HCa

Yacrs |

3ananue 1. IpanycHas Mepa yria 77 paj paBHa:

1) 150° 2) 330° 3)210° 4) 420°
3aganme 2. Touka eIMHUYHON OKPYKHOCTHU C aOCLUCCOI -1 COOTBETCTBYET YHCIY:
1) 7; 2) T 3) 37. 4 21,
2 2
3ananme 3. Haiizmre Boipaxenne wisSINQ , ecmn COSx =b u 7w <a <2r:
1) 1-b; 2) J1-b?; 3) - J1-b*; 4) 1-b°.
3ananme 4. V3 naHHbIX 4ncen BhIOepUTE HAUOOIbIICE:
1) \/§ ; 2) 2sinZs 3) LSCOSE : 4) tgﬁ )
6 6 3
Yacrs Il

3ananue 1. Paguannas Mepa IByX YIJIOB TPEYrojbHHKa paBHa 2 U . Haiinute rpagycHyro Mepy KaXJOro yria 3TOro
3 4
TPEYroJbHHKA.

33}13]{1/[6 2. CKOJIbKO YHCEIT Ha IIPOMEIKYTKE [0; 3”] COOTBETCTBYET TOUYKE eI[I/IHPI‘IHOIZ OKPYXXHOCTH C Op)lHHaTOfI -1.

3apanue 3. Haiigure 3Hauenne Sin120°.

2. TpuroHomerpuyecKue ypaBHeHHus1 U pyHKIMH

3aganme 1. Pemnte ypaBHeHus:
. z, 1.
1) sin(@2x->)==:
37 2

3) cos%—sin%:%i 4) coschos4x+sin5xsin4x:—%?

3aganme 2. YKaXuTe HAaMMEHBILIU MTOJIOXKHUTEIBHBIA KOPEHb YpaBHEHUS (Pe3yJbTaT MPeACTaBbTe B TPalyCHON Mepe).
tg (4x+60°) = /3.
3aganme 3. YKaxuTe HAMMEHBIINI HEOTPULIATEIbHBIH KOPEHb YPaBHEHHUS sin®x—6sinx+5=0.

3. Tpuronomerprudeckue ypaBHEHHs 1 HEPABEHCTBA.
3aganme 1. arccosa mMeeT CMBICI, ECITH:

2) Zcos(x—%) =1

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

3aganue 2. arcsina UMeeT CMBICI, €CIIH:
a)a€[0;]; 6)ac[-1;11; B)aE [-g;g];r) ac (-1;1).
3ananme 3. PeniennieMm ypaBHeHuss  COSx = O sBIISTIOTCS:
a)x:g+2ﬂ?n, NEZ; 6)X=Tn,nEZ; B)X :gﬂrn, NEZ; r)X=M+27n,n€Z.

3ananue 4. Pemennem ypaBHeHUs1  COSx = - 1 SBISIOTCS:

a)x:g+27[n,n€Z; 6)X=Ttn,n€Z; B)X=T+TN,NEZ; r)Xx=TM+27Nn,nEZ.
2

3anpanue 5. Bouncnure: arcsin 0+ arctg./3

a)0,5; 0) 1; B) 7, F)Q .
3 2
3aganme 6. Beruucnure: arcos 0 + arctg 1
a)0,5; 6) 1; B) 7 ; D
3 4

3anganme 7. YpaBHenue 2tgx = -3:




a) UMEEeT OJIHO pellicHHe; 0) He UMEET PEIICHHS; B) UMEET J[Ba PELICHHUS; T) UMEeT OECKOHEYHOE MHOYKECTBO PEIICHH.
3aganne 8. Ypasrenue Ctgx - 4= 0:
a) UMEET OJIHO pellicHHe; 0) He UMEET PEIICHHS; B) UIMEET JBa PEUICHHUS; ') UMEET OECKOHEYHOE MHOXKECTBO PELICHHUH.

[pakTuveckue 3a1aHus IS IPAKTHYCCKUX 3aHATUI U CAMOCTOSATENBHBIX PalboT K paszaeny 5.
3ananue 1. Beruncnure:

TN
1) [54 ; ZIRC RER 3 5 @77
250 19
3anganme 2. Haiiure 3HaueHNe BbIpayKeHUS:
12
1) 3[04/2 _4/303/a 5, 2) 25—7(14_ os TpH d = 64.
(33242 -y/a24 -
3aganue 3. YIIpoCTUTE BBIPAKEHUS:
. 1

1) k53 .4K01 - 2) {1..".\‘ = 3}- + ﬁ.r"; 3) 1 _6\/5-4—1 . ¥a? .

Ya-1 3a ) Ya-%a+1

3ananue 4. Pemute ypaBHEeHUS:

1) V12x? +7x-10 —4x=5; 2) M+Colsxzo-

3ananme 5. CymMa JIByX YHCel paBHa /18, @ UX Pa3HOCTb paBHa ~/14 .
Haiinute nmponsBeneHue 3TUX YUCEI.
3ampanue 6. Borancints .
A log, 16
2

141
3aganue 7. Borancuts 5% 2,

3ananue 8. BeruncinTh |Og3l35- |09320 + 2I0936.

1
—logs —
3amanme 9. Bpmumcmurs 1696 -5 17,

3aganue 10. Brraucants |090250164+|090510'

3ananue 11. Borancaurs  109,50,125-log, 64

log, 2
3ananme 12. Peumte ypasuenne 2% =16.
1) -1; 2)1; 3)7; 4) 1.
3aganue 13. YkaxuTe MpOMEXyTOK, COACPKAIINN KOPEHb YPaBHEHHS (0,125)2% =16.
1) (9; 11); 2) (9; 10); 3) (3: 5I; 4) [0; 3].

3x
3ananme 14. Pemute ypaBHeHHE ¥ .[16_2j =0.
8

1) 7. 2) -2; 3) 7. 4) 0.
3 3
3ananue 15. Pemre HEpaBeHCTBO O,9x2+x > 0,912.
D (~oo-4)U o) 2 (-ooi-3)u(diteo) 3) (43 434,

3aganue 16. Pemure ypasuenne 9° +3=4-3". B oTBeTe yKaxkuTe KOPEHb YPABHEHHS WK CyMMY KOPHEH, ECITH UX HECKOJIBKO.
IIpakTHyeckue 3aaHus 1JIs1 NPAKTHYECKUX 3aHATHI U CAMOCTOSITEJILHBIX padoT

1. «B3anMHO€ pacnono)XeHHe ABYX MPAMBIX B IIPOCTPAHCTBE. YTOJI MEXKY MPSIMBIMI

Bapuanr 1.

3anmanue 1. Jlanbl mapamiensHble I0CKOCcTH o U 3. Uepes Touku A U B Mm10CKOCTH o 1aHBI TTapaUIebHbIC TIPSMBIE, IEPECCKAIOIUE
w1ockocTs 3 B Toukax Al u Bl.

Hatigute A1B1, ecau AB = Scm.

3aganue 2. Otpesku ABu CDnapasiensHbIX IPAMBIX 3aKII0UEHbI MEXTy HapaIeabHbIMU INIOCKOCTSIMU.

3ananue 3. BepHo, 4TO IJIOCKOCTH MapasuIebHBbl, €CIIH MpsIMas, JIe)Kalas B OAHON IUNIOCKOCTH, MapajuleibHa IPyroi miockocTu?
Hatinute AB, eciu CD=3cm

3ananue 4. BepHo 1 yTBepKI€HHE, YTO TNIOCKOCTHU MapaJuIeNbHbl, €CIIH JBE MIPSIMbIE JIEXKAIIE B OJJHOH IIOCKOCTH, COOTBETCTBEHHO
napajuiesbHbI JBYM HPSMBIM JIPYTO IIOCKOCTH?

3amanue 5. J[Be MI0CKOCTH MapauiebHbI MEKAY co00it. M3 Touku M, He jexalei Hu B OTHON M3 3THX IIOCKOCTEH, HU MEXTY
IUIOCKOCTSIMH, IPOBEZEHBI ABE NPsMBIE, IEPECEKAIOIINE ITH INIOCKOCTH COOTBETCTBEHHO B TOYKax A1 M Az, B1 n B2. M3BecTHO, uTO
MA1= 4cMm, BiB2= 9cMm, A1A2= MB1.

HaiinureMA21MB:

3ananue 6. J[Be mI0cKoCcTH napauiesbHbl Mexay coboid. 13 Toukn M, He sexanieid H1 B OTHOH U3 3THX IJIOCKOCTEH, HU MEXIY
TIJIOCKOCTSIMH, TTPOBEICHBI ABE MPSIMbIE, TIEPECEKAIONIIE 3TH INIOCKOCTH COOTBETCTBEHHO B Toukax A1 u Az, B1 u B2. M3BecTHO, uTO
MA= 4cMm, B1B2= 9cm, A1A2= MB1.




HaiinureMA21MB:

2. llepnenuxyisip 1 HakIoHHAs1. CBOWCTBA NEPIEHIUKYIISIPHOCTH MPSIMOM U IIJIOCKOCTH.

3ananue 1. [TepeknaanHa JUIMHON 5 M JISKUT CBOMMH KOHIIAMHU Ha JBYX BEPTHKAJIBHBIX CTON0aX BeIcOTOM 3 M 1 6 M. KakoBo
paccTosiHue MEXy OCHOBaHUSIMHU CTOJIOOB?

3anmanue 2. I3 TOUKH K TNIOCKOCTH MPOBECHBI JIBE HAKIIOHHBIE, paBHbIe 5 cM 1 8 cM. [Tpoekiius oqHO# U3 HUX Ha 3 ¢cM OOoJblIe APYTOi.
Haiinute npoekuny HaKJIOHHBIX.

3aganue 3. Kakoii AIUHBI HY’KHO B3Th IIEPEKIIAANHY, YTOOBI €€ MOXHO OBLIO MOJIOKHUTH KOHLIAMHU HA JIBE BEPTHKAIBHBIC OTIOPHI
BBICOTOH 4 M U 8 M, IOCTaBJICHHBIEC HAa PACCTOSHUM 3 M OZIHA OT JAPYroii?

3amanue 4. 13 TOYKU K TUIOCKOCTH MTPOBECHBI ABE HAKJIOHHEIE, O/THA U3 KOTOPHIX Ha 6 cM JanuHHee aApyroi [Ipoekiun HakKIIOHHBIX
paBHBI 17 cM u 7 cm. Haligute [uinHBl ~ HaKJIOHHBIX.

[IpakTudeckue 3a1aHus I IPAKTUYECKUX 3aHATUH U CAMOCTOATENIBHBIX paboT K paszaeny 11.

2
3ananue 1. Beruncnute wHTErpai: J'(3X2 T+ X — 4)dX;-
1

3ananne 2. B :a) § :
naHue 2. Beruncnute UMHTErpan (g .[(4x3 — X +5)dx’
1
3apanne 3. s dysxuun f(X) = 3sinx Haitnure:
@) MHOJKECTBO BCEX  II€PBOOOPA3HBIX;
o T
0) epBo0Opa3Hyto, rpadK KOTOPOH MPOXOAUT yepe3  Touky M ( b 0)

3ananue 4. s dynkuun f(X) = 2c0sX  naiiaure:

a) MHOXKECTBO BCEX  MEepBOOOpa3HBIX;

0) mepBo0Opa3HyIo, rpauK KOTOPOW MHPOXOIWT uepes TouKy M (g ;0)
3aganne 5. Beraucnure, c/ienas IpeBAPUTENLHO PUCYHOK, UIOMAAL  (UTYPEI, OTpaHudeHHoN muamsavu: y = 0,5 %%,y =0, x = 2, x
=0.
3ajganne 6. BerauciuTe, cIeNaB NpeaBapUTENBHO PUCYHOK, TUIONIAIL (UTYpHI, OTpaHHIeHHON muausaMu: y = 2 x%, y =0, x=3,x = 0.
3aganmne 7. Jlokaxure, uto QyHkuus F seinsercs nepeoodpasHoit as pynxuuu f(X) nHa npomexyTke ( - o ; +o0), ecmn F(x) =x° — 4,
f(x) = 3x2
3ananue 8. [lokaxure, uto QyHKUUA F sBisercs nepeoobpazuoit as  Gynkiuu  f(X) Ha  mpomexyTke ( - o0 ; +00), eciu
F(x) = 2x — x?, f(x) =2 - 2x.

3apanue 9. Beruucnure UHTErpai j‘[xz +(x— 3)2] dx
0

3
3anganmue 10. Boraucnure naTerpan J‘ [X2 + (1_ X)Z] dx
0

KomoOuHaTopuka:

3ananue 1. VI3 KOp3uHBL, B KOTOPOH HaxoasTcs 4 OenbIX U 7 YepHbIX IIapa, BBIHUMAIOT OMH Iap. HalTi BEpOsSTHOCTH TOTO, YTO LIap
OKa)KeTCS YePHBIM.

3ananue 2. OnpeaenuTb BEPOSTHOCTD TOSBICHUS «repbay Npu OpOcaHUH MOHETHI.

3anmanue 3. B kop3une 20 mapoB: 5 CHHHX, 4 KPacHBIX, OCTAJIbHBIC YepHbIC. BriOuparoT Hayaauy oauH map. OnpenenuTsb, ¢ Kakoi
BEPOSITHOCTBIO OH OY/IET LIBETHBIM.

3amanne 4. CoObITHE A COCTOHUT B TOM, UTO CTAaHOK B TEUEHHUE Yaca MmoTpedyeT BHUMaHMs pabodero. BeposTHOCTE 3TOr0 COOBITHS
coctasisier 0,7. OnpenenuTs, ¢ Kakoil BEpOSTHOCTHIO CTAHOK HE OTPeOyeT BHUMAHUSI.

3aganue 5. [l KaxKJOTro U3 OMMCAHHBIX COOBITHI ONPENEeNTUTe, KAKUM OHO SIBIISIETCS: HEBO3MOXKHBIM, TOCTOBEPHBIM YITH CITyYaliHBIM:
1) 3aBTpa OyneT Xxopoluas moroja;

2) B sHBape B ropojie MOiIeT CHeT;

3) B 12 yacoB B ropojie HIET A0XKb, & uepe3 24 yaca OyIeT CBETUTh COJIHIIC;

4) Ha IeHb POXKICHUS BaM MOJapsAT FOBOPSILEro KPOKOHIIA,

5) kpyraas OTJIMYHHILA [TOTYYUT ABOHKY;

6) KxaMeHb, OpOILIEHHBIH B BOJY YTOHET.

3amanue 6. Onpenenure MOy, cpenHee apupMeTHIecKoe U pasmax psga: 5, 6, 11, 11, — 1.

3amanne 7. KakoBa BEpOSTHOCTH TOTO, UTO 33[yMaHHOE IBY3HAYHOE YHCIIO AeNuTcs Ha 3 wiu nenutces Ha 27 Ompenenute BUJ
COOBITHS.

a) CIIOKEHHE COOBITHIA; 0) PON3BECHNE COOBITHIA.

3ananue 8. Ha cros OpocaroT JBa UrpalibHBIX TETpad/pa (Cephlid U Oelblii), Ha IPpaHIX KaXJ0ro U3 KOTOPBIX TOYKaMU 0003HAYEHbBI
grcna oT 1 10 4. CKOJIBKO pa3UuHbIX Map YHCET MOXKET IOSIBUTHCS Ha TPAHSX 3TUX TETPadAPOB, COMPUKACAIOIINXCS C TOBEPXHOCTHIO
crona?

3aganue 9. U3 10 nepBbIX HaTypallbHBIX YMCENl CoydailHO BbIOMpatOTCs 2 uucia. Beruuciaure BeposTHOCTU CIEAYIOIMX COOBITUI:
a) O/THO U3 BEIOPAHHBIX YHCEI — BOHKa; 0) 00a 4nca HEUeTHBIE.

3aganue 10. B 6purane 4 xeHmunsl 1 3 Mmyxunnsl. Cpequ 4IeHOB OpUraabl paseirpbiBatoTcs 4 Ousera B TeaTp. KakoBa BeposTHOCT
TOTO, YTO CpeH obmafaTene OMIeTOB OKAXKETCS 2 KCHIIHBI X 2 MY KIUHBI?

BomnpochI /151 MOATOTOBKH K KOHTPOJILHOH padoTe

1. Ilenble ¥ palMOHANILHBIE YUCIIA.

2. JleficTBUTENBHBIE YHCTIA.

3. KoMIuieKkcHbIe yncia.




4. ITpubnwxeHHbIe BEIYUCICHHS. [[0rpenHOCTH NPUOIKEHHBIX 3HAYCHUI YUCEIT.
5. ®yukuuu U rpaduku

6. OCHOBHBIE TIOHSTHUSI TPUTOHOMETPHH

7. IlpeoOpa3oBaHus IPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKECHUN

8. Tpuronomerpuueckre ypaBHEHHUS 1 HEPABEHCTBA

9. Kopenb N-oii crenenu u ero cBoiictsa. MppamuoHainbHble ypaBHEHUS

10. Crenenu ¢ panuoHaIbHBIMU TIOKA3aTeNSIMU M HIX CBOWCTBA

11. Jlorapudmsl. Jlorapupmuueckue ypaBHEHUS 1 HEPABEHCTBA

Bonpocs! 17151 NOATOTOBKH K IK3aMeHY:

1) CremneHb ¢ palOHAIBHBIM U JCHCTBUTEIILHBIM ITOKA3aTEIsIMH CBOWCTBA.
2) CrenenHast QyHKIHSA, €€ CBOIWCTBA U rpauK.

3) INokazaTtenbHas (QYHKIIHUS, €€ CBOICTBA U rpaduK.

4) Jlorapugmsl. ColicTBa J0rapugmos.

5) Jlorapudpmuueckas HyHKIHUS, €€ CBOHCTBA U rpaduK.

6) OnperneneHue cUHyca, KOCUHyCa U TAaHI'€HCA yIa.

7) 3HaKu cHHYca, KOCHHYCa ¥ TaHTeHCA.

8) 3aBUCHMOCTb MEX/Y CUHYCOM, KOCHHYCOM M TAHI'€HCOM OJIHOTO M TOI'0 XK€ YIJa.
9) TpuroHoMeTpU4YeCKre TOKICCTBA.

10) Cunyc, KOCUHYC U TaHT€HC YIJIOB 0L ¥ —0.

11) 3aBuCUMOCT MEXIy CHHYCOM, KOCHHYCOM M TAHT€HCOM OJHOTO M TOTO JK€ yTJIa.
12) TpuroHoMeTpuueCcKHe TOXKAECTBA.

13) Cunyc, KOCHHYC ¥ TaHT€HC yTJIOB 0. M —0.

14) YpaBHeHue COSX = a.

15) YpaBuenue Sinx = a.

16) YpaBHenue tg x = a.

17) CeoiicTBa hyHKIHH y = COSX U ee rpaduk.

18) CeoiicTBa (yHKIMH ¥ = SINX U ee rpaduk.

19) CgoiictBa GpyHkIMHu y = tg X = a u ee rpaduk.

20) O6paTHBIE TPUTOHOMETPHUECKUE (DYHKIIHH.

21) CymiecTBoBaHUe Tpeiesia MOHOTOHHOW OrpaHUYeHHOH MTOCIIEI0BATEILHOCTH.
22) IIpousBoaHasi.

23) IpaBuna quddepeHupoBanus.

24) T'eomMeTpHYECKHA CMBICIT IIPOU3BOIHOM.

25) IlepBooOpa3Hast.

26) ®opmyna Herotona-Jleitbuuna.

27) TabnuuHoe 1 rpaduyecKoe MpeICTaBICHNE TaHHbIX.

28) UucnoBbie XapaKTEPUCTUKH PSIAOB JAHHBIX.

29) INoodepeaHblit U OJHOBPEMEHHBII BEIOOP HECKOIBKHX 3JIEMEHTOB U3 KOHEUHOTO MHOXKECTBA.
30) d®opmyIel UKCTa IEPECTAHOBOK, COUETAHHA, Pa3MeIeHUI

31) ®opmyna 6unoma HproToHa.

32) CpoiicTBa OMHOMHUAIBHBIX KO3()(HUIIMEHTOB.

33) Tpeyroabuuk [Nackans.

34) DieMeHTapHbIC U CIIOXKHBIC COOBITHSL.

35) PaccMoTpeHue Cliy4aeB U BEPOSITHOCTb CYMMbI HECOBMECTHBIX COOBITHH, BEPOSITHOCTD IIPOTUBOIOI0XKHOTO COOBITHUSL.
36) [ToHsATHE O HE3ABUCUMOCTH COOBITHIA.

37)BepoATHOCTb U CTATUCTUYECKAsl YACTOTA HACTYILIEHHS COOBITHS.

38) AxcnoMmsl crepeomeTpuu. HekoTopeie cieicTBUSI M3 aKCHOM.

39) ITapanenbHble IPSIMBbIE B IPOCTPAHCTBE.

40) IMapamieabHOCTh MPAMOM U TIIOCKOCTH.

41) Yron Mex 1y OpsIMbIMU.

42) Yron Mexay IByMs NPSIMBIMH.

43) Ipu3Hak napasieabHOCTH TIOCKOCTEH.

44) CgoiicTBa napajuieiabHbIX MJIOCKOCTEH.

45) Tetpasap.

46) Iapannenenunesn.

47) TleprieHIUKYIISPHBIE IPSIMBIE B TIPOCTPAHCTBE.

48) ITapannenpHble NpsMble, NEPIEHIUKYIISPHBIE K IITIOCKOCTH.

49) IIpu3HaK NeprIeHIUKYIAPHOCTH MPSIMOM U MIOCKOCTH.

50) Teopema o IpsAMOIA, NEPHEHAUKYISAPHOI K INIOCKOCTH.

51) Teopema o Tpex MepreHAUKYIIpax.

52) Yroin Mexay NpsMOR U IIIOCKOCTBIO.

53) JAByrpaHHblii yroJ.

54) IIpu3Hak NepueHAUKYIIPHOCTU JBYX IIOCKOCTEH.

55) IIpssMOyToJIbHBIN MapasuIe eI,

56) IloHsATHE MHOIOIPaHHHKA.

57) llpuzma.

58) ITnomans NOBEPXHOCTH NPU3MBIL.




59) Mupamuna. [IpaBunbHas nmupaMuaa.

60) Yceuennas nupamuia.

61) ITnomaap NOBEPXHOCTH YCEYEHHON TUPAMUIBI.

62) O6beM mpsMOIl IPU3MBL.

63) O6beM nuIMHApa.

64) O6beM HaKJIOHHOH MPU3MBIL.

65) O0BbeM UpaMusbL.

66) O6beM KoHYycCa.

67) O6bem miapa.

68) CreneHs ¢ pallMOHAIbHBIM U IEHCTBUTENbHBIM [IOKA3aTENIIMU CBOICTBA.
69) CrenenHast pyHKIHS, €€ CBOWCTBA U rpaduK.

70) IToxa3zarenbHas GyHKLHS, ee CBOMCTBa U rpaduk.

71) Jlorapudmsr. CoiicTBa jJorapudmos.

72) Jlorapudmudeckas GyHKIHS, €€ CBOWCTBA U Ipaduk.

73) OnpeneneHue cuHyca, KOCHHyCa ¥ TAHT€HCA yTIia.

74) 3Haku cuHYycCa, KOCHHYCA U TaHTEHCA.

75) 3aBHCUMOCTD MEXK/Iy CHHYCOM, KOCHHYCOM M TAHTCHCOM OJIHOTO M TOTO K€ yIJIa.
76) TpUrOHOMETPHYECKHE TOXKIECTBA.

77) CuHyC, KOCHHYC U TaHTSHC YTJIOB 0L K —(l.

78) 3aBUCUMOCTb MEXAY CHHYCOM, KOCHHYCOM U TaHT€HCOM OHOT'O U TOTO K€ yIJIa.
79) TpUroHOMETpPHUYECKUE TOKIECTBA.

80) CuHyc, KOCHHYC U TaHT€HC YTJIOB oL U —0,

81) YpaBHenne COSX = a.

82) VpaBHeHue Sinx = a.

83) Ypasuenue tg x = a.

84) CroiicTBa pyHKIMH y = COSX U €€ rpaduK.

85) CeoiictBa yHKIMH y = SINX U ee Tpaduk.

86) CaoiicTBa QpyHKIMH y = tg X = a 1 ee rpaduK.

87) O6paTHble TPUrOHOMETPUUECKHUE (HYHKIIUU.

88) Cyme89) [IpouzBoanas.

90) IIpaBuna nuddepeHuupopanys.

91) 'eomeTpuuecknii CMBICIT MTPOU3BOTHOH.

92) IlepBooOpa3Has.

93) ®opmyna Hetorona-JleiOuua.

94) TabnuyHoe U rpaduyeckoe MpeacTaBICHUE JaHHBIX.

95) UncnoBsie XapaKTEPUCTUKN PSIIOB TaHHBIX.

96) IToouepenHbIil U ONHOBPEMEHHBIH BBIOOP HECKONBKUX 3JIEMEHTOB M3 KOHEUHOI'O MHOXKECTBA.
97) ®opmyInel UnCIa IEPeCTaHOBOK, COUYETAHUN, Pa3MEIICHHH.
98) ®opmyna buHoma HeroToHa.

99) CpoiicTBa OMHOMHUAIBHBIX KO3()(HUIIEHTOB.

100) Tpeyronbuuk ITackams.

101) DnemMeHTapHBIE U CIIOKHBIC COOBITHSI.

102) PaccMmoTpeHue citydaeB U BEPOSTHOCTh CYMMBI HECOBMECTHBIX COOBITHI, BEPOSTHOCTb IIPOTHBOINOIOKHOTO COOBITHSI.
103) IlonsTHE O HE3aBUCHUMOCTH COOBITHIA.

104) BepoaTHOCTb M CTAaTUCTHYECKAs 4YaCTOTA HACTYILICHHS COOBITHSI.
105) Axcuomsl crepeomeTpun. HexoTopsie cieicTBHUS U3 aKCHOM.
106) IIpsiMble B IPOCTPAHCTBE.

107) IlapauienbHOCTB NPSIMOI U TNIOCKOCTH.

108) Yroa mexay npsiMbIMU.

109) Yroa mMexay ABYMs MPSIMBIMH.

110) IMpu3Hak napamieabHOCTH INIOCKOCTEH.

111) CpoiicTBa napanienbHbIX INIOCKOCTEH.

112) Terpasap.

113) Mapamrenenwvme .

114) [lepnenaukynsspHbIE TPSIMBIE B IPOCTPAHCTBE.

115) IapannenbHble NpsiMble, NEPIEHAUKYISIPHBIE K IITOCKOCTH.
116) [Ipu3Hak nepreHANKYIIPHOCTH MPSIMOU U TUIOCKOCTH.

117) Teopema o npsMoi, NEPIEHAUKYISIPHON K MIOCKOCTH.

18) Teopema o Tpex mepreHANKYISIPaX.

119) Yron mexay npsiMOil U MIOCKOCTBIO.

120) AByrpaHHEIii yTom.

121) INpu3Hak NepneHuKyIIpHOCTH ABYX IIOCKOCTEH.

122) [IpssMoyTONBHEI Mapalieenune/

123) IoHsiTHe MHOTOrpaHHUKA.

124) [pu3ma.

125) ITnomans NOBEPXHOCTH MPU3MEI

126) [upamuna. [IpaBunpHas nupaMua.

127) YceuenHast nupamua.




128) Inommaap moBepXHOCTH YCEUYCHHOW THPAMHU/IBI.
129) O6beM npsiMOii IPU3MBL.

130) O6beM uuaMHIpA.

131) OObEeM HAKIOHHOM! NIPU3MBL.

132) O6beM nupaMubl.

133) O6bem konyca.

134) O6bem mrapa.

5.2. Tembl NUCbMEHHBIX PadOT

. HenpepeiBHBIE IpO6H.

. IlpumeHeHue CI0KHBIX MIPOLIEHTOB B 9KOHOMUYECKUX pacyeTrax.
. ITapannenbHOE IPOSKTUPOBAHUE.

. CpenHuie 3Ha4eHUs U UX IPUMEHEHHUE B CTaTHCTHUKE.

. BexTopHO€ 3a7aH1e NPsIMBIX U IJIOCKOCTE B IPOCTPAHCTBE.
. CnoxeHue rapMOHUYECKUX KOJICOaHHI.

. I'paduueckoe pelieHne ypaBHEHUI U HEPABEHCTB.

. IIpaBunbHBIE U TOTYIIPaBUIbHBIE MHOTOTDAHHUKH.

. Konnueckue ceueHus U UX IPUMEHEHUE B TEXHUKE.

10. Tousatue quddepenimana u ero MPUIOKECHUS.

11. CxeMbl IOBTOPHBIX UcIbITaHUH bepHymu.

12. VccnenoBanue ypaBHEHUH U HEPABEHCTB C MTapaMETPOM.

O 001N DN K~ W —

5.3. ®oH1 OLIEHOYHBIX CPEACTB

Pasnen 1. Beenenne

YcrHbIl onpoc.

Bomnpoch! 1iis cobecenoBaHusl.

1. MaTemaTuka B HayKe U IPaKTUIECKOU JIESITEIbHOCTH.

2. lenu v 3agaun uzyueHus mareMatuku B yupexxaenusx CIIO.
3.IToBTOpeHNE OA3UCHOTO MaTepHana Kypca OCHOBHOM IITKOJIBI.

Pasnen 2. Pa3BuTue IMOHATHS O YKCIIE
Tema 2.1. Llenble u panroHATBHBIE YHCTA

VYceTHBI onpoc.
Bomnpocs! 1iist cobeceoBaHusl.
1. Llenble 1 paloHANBHBIE YHCIa. BrIONHEHNE apupMETHISCKUX NeHCTBHH.

CamocrositenpHas pabora.
1. BoIMOTHEHUE AOMAIITHETO 3aqanus mo Teme 2. 1.

Tema 2.2. JleiicTBUTENbHbIE YUCTA

VYeTHbIl onpoc.

Bomnpocs! 1is cobeceioBanus.

1. MHOXXeCTBa YHCeII: HATYyPAIbHBIX, LEJBbIX, PAUOHAIBLHBIX, HPPALUOHAIEHBIX, AEHCTBUTEIILHBIX.
2. ApupmeTndeckue IeHCTBUS HaJl pAllMOHATIBHBIMU YHCIIAMH, 3aKOHBI apu()METHUECKHX JICHCTBUI.
3. IlpouenTsl. [lepeMeHHBIE 1 TOCTOSHHBIE BETUUUHBI.

4. YucnoBble BBIPAKEHHSI C TIEPEMEHHOM (1eTbIe ¥ POOHBIE).

5. YpaBHEHUs1, KOPHU yPaBHEHUSI.

6. MHOTOUIeH; CIIOKEHHE, BEIYUTAHNE, YMHOKEHHE MHOTOWICHOB; CIIOCOOBI Pa3I0KeHNsI MHOTOWICHOB HA MHOXKUTENH, GOPMYJIIBI
COKpAILIEHHOI'0 YMHOKEHUSL.

7. KBagpatHble ypaBHEHHs, UX BUIBI, HOPMYJIBI TUCKPHUMIHAHTA M KOPHEH KBaJPaTHOTO YPABHEHHSI.
8. KBazmparubie HepaBeHcTBa. Onpe/ieliecHHe ¥ CBOMCTBA TMHEWHOW M KBapaTHYHOH (pyHKIH.




CamocrositensHas pabora.

1. BeinmojHeHHe JOMAIITHErO 3aJaHus 110 TeME 2.2.

2. BrinonHeHHe Mccie0BaTeNbCKUX MPOEKTOB 1Mo TemaM: «HenpepwiBHbIe qpo0u», «[IpuMeHeHHEe CII0KHBIX MPOIICHTOB B
SKOHOMHMYECKHX pacyeTax.

Tema 2.3. KommekcHbIe yncia

VYeTHBI onpoc.

Bomnpocs! 1iis cobeceioBanusl.

1. TIoHATHE O MHUMBIX U KOMILICKCHBIX YHCIIaX.

2. I'eomeTpuueckast HHTEPIPeTalus KOMIUIEKCHBIX YHCEIT.

3. MoJy/ib KOMITJIEKCHOTO YHCIIA.

4. Cnoxxenue, BEIYUTAHHE, yMHOXKEHHE U JAeTeHHE KOMIUIEKCHBIX YMCeN, 3aJaHHBIX B alreOpanyeckoi Gpopme.

CamocrositenpHas pabora.
1. BBIMIOTHEHUE OMAIITHETO 3aJaHus Mo Teme 2.3.

Tema 2.4. IlpuGnukeHHble BhIUMCIeHH. [lorpeHocTy NpuOIMKEHHbBIX 3HaUeHUH YKcel

VYeTHBI onpoc.

Bomnpock! 1is cobeceoBanusl.

. [ToHsiTue aOCONIOTHOM ¥ OTHOCHTEIHHOW TTOTPEIIHOCTH.

. AGCOIOTHAS TOTPEITHOCTh U TPaHHLA aOCOTIOTHOM MOTPENTHOCTH NPUOIKEHHBIX 3HAUSHUH YHCel.
. BepHble u 3Hauanye U psl 4uca.

. OTHOCHTENBHAS TOTPEIIHOCTE PHOIIKEHHOTO 3HAUYSHHUS YHUCIa.

. OKpyTJIeHHE U MOTPEITHOCTh OKPYTJICHHS

. HeticTBus HaJ PUOIMKEHHBIMU 3HAUSHUSMH YHCET C YI€TOM IPAHUIl IOTPEIIHOCTEH.

. Beraucnenus ¢ Hanepe[| 3aJJaHHO# TOYHOCTBIO.

. [IpnGnmxeHHbIE BEIYMCICHHS.

01N L bW~

CamocrositenpHast pabora.
1. BBITIOTHEHUE AOMAIITHETO 3aJaHus 1Mo Teme 2.4.

Pazpgen 3. ®yHkmu U rpad UK
Tema 3.1. ®yHK1MH U rpadUKU

VYerHbIl ompoc.
Bomnpocs! 11151 cobeceioBaHus.
1. OcHOBHBIE NOHATHS, HEOOXOJUMBIE JUISl PELICHUS MPAKTHIECKUX 3aJaHui 1o TeMe « DyHKIuH U rpagukmy.

[IpakTuyeckoe 3aganue.

1. ITpuMepsl 3aBUCUMOCTEN MEXIy IEPEMEHHBIMU B PEaJIbHBIX IIPOLIECCAX U3 CMEKHBIX TUCLUIIIKH.
2. Onpenenenue GpyHKIMMI.

3. [loctpoenne u ureHue rpapuKoB GyHKIWMIL.

ITpakTHdeckoe 3agaHue.

1. IIpuMepsl 3aBUCUMOCTEH MEXIy EPEMEHHBIMU B PEIBHBIX MPOLECCaX U3 CMEXKHBIX TUCHUIUIMH. OnpeneneHue GyHKIui.
IMoctpoenne u urenue rpaguKoB QyHKINI.

2. Apudmetnueckue onepanyuu Hax GYHKIHUAMH.

3. CnoxHast ¢pyHkus (kommo3unust). [ToHsITHE 0 HEMPEPBIBHOCTH (DYHKIIHH.

CamocTosiTenpHas paboTa.

1. BeinonHeHue qoMalHero 3ajanus no reme 3.1.

2. PacuetHo-rpaduueckue paboThL.

3. HauBH Iy anbHBIH TPOEKT C UCIOIb30BaHUEM HH(POPMAIIHOHHBIX TEXHOJIOTHH.

Paznen 4. TpuroHoMeTpuiyecKue ypaBHEHUS U HEPABEHCTBA
Tema 4.1. OcHOBHBIE NOHATUS TPUTOHOMETPUU

VYceTHBI onpoc.

Bomnpocs! mist cobeceoBanusl.

1. Yri1bl ¥ BpalaTeibHOE ABHKEHUE.
2. PagnanHoe u3MepeHne yriioB U AyT.

A




4. Pagnannast Mmepa yria.

[IpakTuueckoe 3aganue.
1. PaguaHHbli METOA U3MEPEHHS YIJIOB BPALEHUS U CBA3b C ITPaLyCHONH MEPOH.

CamocTosiTenpHas paboTa.

1. BrinlojiHEHHE JOMAIIIHEro 3aaHus mo teme 4.1.

2. PaboTa co cipaBOYHO¥M JIUTEpaTypoOil Ik COCTaBICHHS TaOJIUIBI COOTHOIICHUI paJIMaHHOM U TPayCHON MEpbl OCHOBHBIX YTJIOB.
3. Co3nanue npeseHTauu 1o teme «VICTopus CTaHOBICHHUS M Pa3BUTUSL TPUTOHOMETPUM.

Tema 4.2. OCHOBHbBIE TPUTOHOMETPUUECKUE TOKIECTBA

VYeTHbIl onpoc.
Bompocsl 111 cobece1oBaHus.
1. Tpuronomerpuyeckue onepanuy. OCHOBHbIE TPUTOHOMETPUUYECKHUE TOXKIECTBA.

[IpakTuueckoe 3agaHue.
1. BeinonHeHue ynpaxHeHUH Ha IPUMEHEHUE OCHOBHBIX TPUTOHOMETPUYIECKHUX TOKAECTB.

CamocrositenpHas pabora.
1. BelnmosiHeHHe JOMAIITHErO 3aJaHus 110 TeMe 4.2.

Tema 4.3. IIpeoOpazoBaHue NPOCTEHIINX TPUTOHOMETPUIECKUX YPaBHEHHH

[IpakTuueckoe 3aganue.

1. ®opmynsl aBOKHOTO yriia. opMyIIbl MOJIOBUHHOTO yTJIa.

2. ©@opMyJIbl CYMMBI B Pa3HOCTU TpUroHOMeTpudeckux (yHkuuil. [IpeoOpa3zoBaHie TPUTOHOMETPHYECKHUX BBIPAKEHHI.
3. ®yHKIMU CHHYC U KOCHHYC. IX CBOMCTBA M rpaduKH.

4. OyHKIMM TaHI'€HC ¥ KOTaHI'eHC. VX cBoicTBa U rpaduKu.

5. O0OpaTHbIe TPUTOHOMETPUYCCKUE QYHKIIHUH.

[IpakTuyeckoe 3aganue.
1. TlocTpoeHue rpaKOB TPHTOHOMETPUUCSCKUX (yHKIHIL.

CamocTosiTenbpHas padoTa.
BrmonHenue noManrHero 3aganus mo reme 4.3.

Tema 4.4. Tpuronomerprudeckrue ypaBHEHHs U HEPABEHCTBA

VYeTHbIl onpoc.

Bomnpocsl 411 cobece1oBaHus.

1. OGpaTHbIe TPUTOHOMETPHYECKUE QYHKIMU: APKCUHYC, apKKOCHHYC, apKTaHI'€HC, apKKOTaHI'€HC.
2. Ilpocreiinye TPUrOHOMETPUUECKUE YPABHEHMUS.

3. Tpuronomerprudeckue ypaBHEHHUs.

IIpakTnyeckoe 3aganue.

1.Perenne TpUroHOMETPHUUECKUX YPABHEHHUH.

2. Pelienue TpUroHOMETPUUECKUX HEPABEHCTB.

3. Busibl TPUTOHOMETPUUECKUX YPaBHEHHH.

4. PeieHue TpPUrOHOMETPUUECKUX HEPABEHCTB U CHCTEM.

[IpakTudeckoe 3aganue.

1. Pemmenne mpocTeUIINX TPUTOHOMETPUIECKIX ypaBHEHHUH.

2. Pemrenne npocTeimx TpPUroHOMETPUYECKUX HEPABEHCTB.

3. Perenne TpUroHOMETPHUYECKNX YPABHEHUH, CBOJSIIIMXCS K KBaIPATHBIM, OJHOPOIHBIX U PEIIaeMbIX C IOMOIIBIO Pa3IMYHbIX
(hopMyIT TPUTOHOMETPHH.

Paznen 5. KopHu, creneHu U gorapuQMmel

Tema 5.1. Kopens N-oii crenenu u ero cBoiictsa. MppanuoHanbHbIe ypaBHEHUS
VYerHbIi ompoc.

Bomnpocs! 1uist cobecenoBanusl.

1. KopHau HaTypanpHOW CTENEHH W3 YMCIIAa M UX CBOWCTBA.
2. Omnpezenenue KOpH N-0if cTeNeHU.




4. TonsTHE 00 UPPAIIIOHAILHOM YPaBHEHHH.

[IpakTuueckoe 3aganue.

1. Brruncnenue v cpaBHEHNE KOPHEH.

2. BbInosnHEHKHE pacyeToB C paJuKalIaMH.

3. IIpeobpa3oBaHue palluOHATIbHBIX U HPPALHOHAIBHBIX BBIPAXKEHHUH.
4. Pemienne uppalluOHaIbHBIX YPaBHEHHH.

5. Pelrenue npuknagHbIX 3a1a4.

CamocrosTenpHas pabora.

1. BelnosnHeHKe 1OMallIHEero 3a1aHus mo teme 5.1.

2. PaboTa ¢ JONONHUTENBHOM  NUTEpaTypoil 1o TeMaM: «VICTOpHsl OTKPBITUS MOHATUS KOPHSD», «Jl0Ka3aTeIbCTBO CBOICTB KOPHSY.
3. Pemienue BapuaTUBHBIX 3a]au.

4. IloaroToBka pedeparos.

5. InauBuyaibHBIH IPOEKT € UCTIONIB30BaHUEM HH(OPMALIMOHHBIX TEXHOJIOTHH.

Tema 5.2. CreneHu ¢ paoOHAILHBIMH [TOKA3aTEISIMA U UX CBOMCTBA

VYeTHbIl onpoc.

Bomnpocs! 1uist cobecenoBanusl.

1. CreneHs ¢ pallMOHAJIBHBIM I0KA3aTEIEM.

2. CBoiicTBa cTeneHei ¢ palMoHAIBHBIM IT0Ka3aTeIeM.
3. CreneHHast (PyHKIHUS U €€ CBOICTBO.

4. BzauMHO 00paTHbIe (QYHKIUU.

5. PaBHOCHUIIBHBIE ypaBHEHUS 1 HEPABEHCTBA.

[IpakTudeckoe 3aganue.

1. HaxosxeHue 3HaueHUI cTeleHel ¢ palliOHaIbHBIMU Noka3aTeassMu. CpaBHeHue cTenereil. IIpeoOpazoBanus BeIpakeHUH,
coJieprKallluX cTeneHu. Perenye nokasaresbHbIX ypaBHEHUI.

2. Iloka3arenbHas (yHKIHS, €e CBOHCTBA U TpaduK.

3. [lokazaTenbHbIe ypaBHEHUS U HEPABEHCTBA.

[IpakTuyeckoe 3aganue.
1.Pemenue npuxiiagHbIX 3a1a4.
2. IlpumeHeHue KopHel U cTeneHel pU BHIYUCIEHUH CPEIHUX, IEJIEHUH OTPE3Ka B «30J10TOM CEUEHUMY.

CamocrosiTensHas pabora.

1. BrimmosiHeHre JOMAIIHErO 3aJaHus 0 TeMe 5.2.

2. Pabota c yueOHOI mnuTepaTypoil 10 TemaM: «JloKka3aTenbCTBO CBOMCTB cTeneHn», «CTeneHb ¢ MppalioOHAIBHBIM IT0Ka3aTeIeM.
3. Pemenne BaprnaTUBHBIX 3a7a4.

Tema 5.3. Jlorapudmeol. Jlorapudmudeckne ypaBHEHHsI 1 HEpaBEHCTBA

VYerHbIl ompoc.

Bomnpocs! i1 cobeceioBaHus.

1. JTorapugmbl ¥ UX CBOWCTBA.

2. JlecATHYHBIE U HATYpAJIbHBIE JIOTAPUPMBI.
3. IpaBuna neiictBuii ¢ norapupmMamu.

IIpakTudeckoe 3aganwue.

1. JIorapupmudeckast QyHKIMs, €€ CBOMCTBO U TpaduK
2. Jlorapu(pMuueCcKue ypaBHCHUS 1 HEPABCHCTBA.

3. Jlorapudmudeckue CUCTEMBbI YPaBHEHHH.

[IpakTuueckoe 3aganue.

1. HaxoxeHue 3HaueHwui joraprudma 1o mporu3BoJbHOMY OCHOBaHHIO. [Iepexo OT OIHOro OCHOBaHUS K Apyromy. Beraucienue u
cpaBHeHue JiorapupmoB. JlorapuMupoBaH1e U MOTCHIIMPOBAHUE BBIPAIKEHHH.

2. IlpuGnkeHHBIe BEIYUCIEHHS M PEIICHUs IPUKIIAIHBIX 3a1a4. Perenne norapuMuaeckux ypaBHeHHH. Permenne mpuKiaaHbx
3a7ad.

CamocrosiTensHas pabora.

1. BeinmonHeHre JOMaIIHEro 3aJanus mo Teme 5.3.

2. Co3naHue Mpe3eHTaluy 110 TeMe  «3HaueHHe | UCTOPUS IOHATHS Jorapupmay.

3. BBINOJITHEHUE HCCIIEA0BATEIBCKOTO MPOEKTA Mo Teme: «VICTOpHs BOSHUKHOBEHUS JIorapu(pMoBy. PelieHre BapuaTHBHBIX 3a/1a4 10
teme «Ilepexoa K HOBOMY OCHOBaHHIOY.




Paznen 6. KomOunaTopurka
Tema 6.1. OcHOBHBIE OHATUS KOMOMHATOPHKH

VYerHbli onpoc.
Bomnpocs! 1uist cobecenoBanus.
1. Ucropus pa3BuTHs KOMOMHATOPHKH, €€ POJIb B PA3IMYHBIX Cepax YeIOBEUECKON )KUZHEACATEIILHOCTH.

[IpakTuueckoe 3agaHue.
1. [Ipuxmagable 3a0a4n.

CamocrosiTensHas pabora.

1. BrimonmHeHne qoMamntHero 3axanus mo teme 6.1.

2. Co3nanue mpeseHTanui mo reMam: «Mctopus CTaHOBIEHHS KOMOMHATOPHKIY, «KU3Hb U Hay4YHas AeaTeqbHOCTh V.HproTOHAY.
3. Pemienue BapuaTUBHBIX 3a/1a4.

Tema 6.2. Buasl coenuHeHuni

VYerHbIl ompoc.

Bomnpocsr 1uist cobecenoBanusl.

1. Buasr coemuHeHHi - COYeTaHus, pa3MEeIeHIs, IEPECTaHOBKH, CBSI3b MEXTy MPe/ICTaBICHHBIME BHIaMU coeanHennit. Gopmyia
o6unoma HeroroHa.

2. CpoiicTBa OMHOMUHANBHBIX K03 dumento. TpeyronpHuk [Tackas.

IIpakTudeckoe 3aganwue.

1. IlpaBuna KOMOMHATOPUKHU.

2. Perrenrie KoMOMHATOPHBIX 3a7a4.

3. 3agaun Ha MOJICUET YHCIIa pa3MeLeHUH, IepeCTaHOBOK, COUYETaHUH.

4.Pemienue 3aqa4 Ha epeOop BapuantoB. bunom HeroroHa 1 Tpeyronbauk [Tackans.
5. IlpuknagHele 3agaun.

CamocrosiTensHas pabora.

1. BeInmoaHeHne JOMAIITHEr0 3aJaHus 110 TeMe 6.2.

2. Co3xaHue Mpe3eHTaluy 1o TeMe  «Busl KoMOuHALi».

3. Pabota c JOMOJIHUTENHHOM TUTEpaTypol 1o TeMe «CoueTaHus ¢ TOBTOPCHUSAMED.
4. PeuieHrie BapuaTHBHBIX 3a]1a4.

Pasznen 7. IlpsiMble MIOCKOCTH B IPOCTPAHCTBE
Tema 7.1. Ilpsimble mIockocTH B pocTpaHcTBe. [lapamienbHOCTh MPSIMBIX M INIOCKOCTEH B IIPOCTPAaHCTBE

VYerHbIi ompoc.

Bomnpocs! 1115 cobeceioBaHus.

1. [TapamiensHOCTD MPSIMBIX U TUTOCKOCTEH. [lapannenbHOCTh MII0CKOCTEH.

2. IlepneH IUKyJIIPHOCTD NPSMBIX. [leprneH UKy IIpHOCTb IPSAMBIX U INIOCKOCTEH.

3. [lepierukysip u HakJIOHHAS. [lepreHANKYIISIPHOCTD IIIOCKOCTEH.

4. 'eomeTpuueckue npeodpa3zoBaHus NpocTpaHcTBa. [lapaienbHoe IPOEKTUPOBAHKE.

5. Yrom Mexay mpsIMOi U TNIOCKOCTBIO. YTOJI MEXAY TUIOCKOCTSIMH. J[ByrpaHHBIN yToII.

6. ITpy3HaKy B3aMHOTO PACHOJIOKEHUS MPSAMBIX. YTOI MEXAY IPAMBIMU. Te€opeMbl 0 B3aUMHOM PacIONI0KEHUH MIPSIMO U
IIOCKOCTH.

7. Ilpu3Haky 1 CBOMCTBA NapajuIeIbHbIX IIIOCKOCTEH. PaccTosiHMEe OT TOUKHM 10 MIIOCKOCTH, OT MPSAMOM /10 INIOCKOCTH, PACCTOSIHUE
MEX]y TUIOCKOCTSIMU, MEXK/y CKPELIMBAIOLIMMUCS MPSIMBIMH, MEX/Ty ITPOU3BOJIBHBIMU (DUTYPaMH B IPOCTPAHCTBE.

IIpakTudeckoe 3aganwue.
N3o0pakeHne NpoCTpaHCTBEHHBIX (DUTYP Ha TIOCKOCTH.
Pemenne 3aga4 Ha NePIEHANKYIAPHOCTD INIOCKOCTEN.

IIpakTuueckoe 3aganue.
1. PenreHue BEIYMCIIMTEIBHEIX 3a/1a4 U 3a/la4d Ha JOKa3aTCJIbCTBO € UCIIOJIB30BAHUCM aKCUOM CTEPECOMETPHUHN U UX CJ'IGZ[CTBI/II}’I,
oIpesieNieHni 1 TeopeM 10 TeMe «IlapaienbHOCTh IPSIMBIX U ITIOCKOCTEH B IPOCTPAHCTBE

CamocrositenpHas pabora.

1. BeinosniHeHHe TOMaIIHEero 3a1aHus 1o Teme 7.2.

2. Co3nanue npe3eHTanu 1no reMe «Mcropust pa3BUTHS CTEPEOMETPUI.

3. 3roToBneHune 1eMOHCTPALMOHHON MOIENH K TEOpEME O MEPEeCeueHHH! ABYX IUIOCKOCTEH TPEeThel.
4. Pemenune BapuaTHBHBIX 3a/1a4.

5. MHauBHU Ity anbHBIH TPOEKT C UCIOIb30BaHNEM HH(POPMAIIIOHHBIX TEXHOJIOTHIL.




Tema 7.2. [leprieHAUKyIIPHOCT IPSMBIX U INTIOCKOCTEH B IPOCTPAHCTBE

VYerHbli onpoc.

Bomnpocs! 1uist cobecenoBanus.

1. Onpenenenue neprneHIMKyspa U3 TOYKH Ha TNIOCKOCTh, OCHOBAHHE NEPIICHUKYJISIPa, PACCTOSHUE OT TOYKH J0 MJIOCKOCTH,
HAKJIOHHOHM OT TOYKH J10 INIOCKOCTH, OCHOBAHHE HAKIIOHHOW, MMPOEKIINH HAKIIOHHOM.

2. Teopema 0 3-X epHIeHAUKYISIPaX.

3. I'eomeTpuueckue rmpeodpa3oBaHus MPOCTPAHCTBA: MAPAIJICIbHBII IEPEHOC, CHMMETPHS OTHOCUTEIHHO IJIOCKOCTH.

4. IMapannenbHOe MpoeKTHpoBaHue. [lonanas OpTOroHanbHOM npoekuu. M300pakeHne npoCcTpaHCTBEHHBIX QUTYP.

[IpakTuueckoe 3aganue.

1. PemieHue BRIYMCIUTENBHBIX 3a/1a4 M 33]1a4 Ha JOKA3aTEJIBCTBO C UCIIOJIb30BAHUEM aKCHOM CTEPEOMETPHHU U UX CIICJCTBUH,
olpeJesIeHui U TeopeM U3 TeMbl «IleprneHnuKyIspHOCTb NPAMBIX U IIFIOCKOCTEHN B IPOCTPAHCTBEY.

CamocTosiTenpHas padoTa.

1. BeInosaHeHUe JOMAIITHEro 3aIaHus 1o Teme 7.3.

2. 3roToByieHHE JEMOHCTPAIHOHHON MOJICIIN K TEOPEME O TPEX MEePIEHIUKYIApax.

3. BBINOTHEHUE HCCIIEA0BATEIBCKOTO MpoeKTa 1Mo Teme: «I[lapanensHoe MpoeKTUPOBAHUEY.

4. PeureHrie BapuaTHBHBIX 3a/1ay.

5. IToproroBka pedepatos.

Paznen 8. KoopauHaTel 1 BEKTOPHI

Tema 8.1. lekapToBa cucreMa KOOpAWHAT B IPOCTPAHCTBE

VYerHbIl ompoc.

Bomnpocs! 1uist cobecenoBanusl.

1. IIpsamoyronbHas (IekapToBa) cUCTeMa KOOPIMHAT B IIPOCTPAHCTBE.
2. ®opMyiia pacCTOSHUS MEXKLy TBYMSI TOUKAMHU.

[IpakTuueckoe 3aganue.

1 dexapToBa cructeMa KOOPAWHAT B IIPOCTPAHCTBE.

2. CocraBlieHHE YpaBHEHHI OKPYKHOCTH, Cepbl, IIIOCKOCTH.
3. Beruncienne paccTOSIHHSI MEXKAY TOUKaMH.

CamocrosiTenpHas pabora.

1. BeInmosHeHHe JOMAITHEro 3aaHus 1o TeMe 8.1.

2. Co3panue npe3eHTanuu 1no reme <« KusHb u TBopuecTBo P. JlekapTay.

3. Pabora c yueOHOM U cripaBouHOH JIuTeparypoidl 1o Teme: «CriocoObl 3aaHus PSIMOin».
4. Pemenue BapuaTHBHBIX 3a/1a4.

Tema 8.2. Bextopst

VYerHbIl ompoc.

Bomnpocs! 1115 cobeceioBaHus.

1. BexTopsl. Mogyms BekTopa. PaBeHcTBO BekTOpOB. Clio’KeHHE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha YHCIIO.
2. PaznoxeHue BeKTopa 1o HapaBJICHHUSIM. YTOJ MEXY ABYMS BEKTOPaMH.

IIpakTiueckoe 3ananue.
1. [Ipoekuus BekTopa Ha ock. KoopannaTe! BekTopa. CKansipHOE MPOU3BEACHNE BEKTOPOB.
2. Ucnionp3oBaHue KOOPJMHAT U BEKTOPOB MPH PEIICHUH MaTEMAaTHYEeCKUX U NMPHUKIIAJIHBIX 3a/au.

IIpakTiueckoe 3ananue.
1. BexTopsl. [eficTBust ¢ BekTopamu. JleicTBUs ¢ BEKTOpaMH, 3aJaHHBIMU KOOPAXHATaMH.
2. CrassipHOE POU3BEJICHNE BEKTOPOB. BekTopHOE ypaBHEHHE NPSAMOM U INIOCKOCTH.

CamocrosTenpHas pabora.

1. BolnonHeHne JOMaIIHETo 3aaHus Mo pa3aeny 8.2.

2. Pabota ¢ yueOHol nutepaTypoit mo Temam: «CyMMa HEeCKOJIBKUX BeKTopoB. [IpaBmio napamienenunenay, «[Ipoexmus BekTopa Ha
0Chb».

3. BrimonHeHue Mcciie10BaTeIbCKOro IPOSKTa 10 TeMe: « BeKTopHOe 3a1aHue MPSIMBIX U IUIOCKOCTEH B IIPOCTPAHCTBEY.

Paznen 9. MHororpaHHuKy U KpyTJible Tea

Tema 9.1. MHOrorpaHHuKH

VYeTHbIl onpoc.
Bomnpocs! mist cobeceoBanusl.
1. TTapamnenenunen. Ky0. [Tupamuna. [TpaBunbHas mupamuaa. YcedeHnas nupamuaa. Terpasap. Cummerpun B KyOe, B

Tononmamanuana » wmunaoe vx wonaossuna Covavyoa v Ro rinvanasry vx mroamossvrory




2. IlpencraBnenne o MpaBMILHBIX MHOTOTPaHHUKAX (TeTpa’ape, Kyoe, OKTadApe, JOAEKAdPEe U HKOCAIIPE).

3. O6beM u ero uzMmepenue. MurerpanbHas Gopmyiia oobema. @opmyiisl 00beMa Ky0a, IPsSMOYTOJIbHOIO Hapajlleaenunesa, Ipu3Msbl,
MTUpaMUIBL.

4. Ilono6ue ten. OTHOLIEHUS IIIOLAEH TOBEPXHOCTEH U 00BEMOB MOJOOHBIX TEL.

5. Pa3nu4Hblie BUIbI MHOTOTPaHHUKOB. X n3o0paxenus. CeueHus, pa3BepTKU MHOTOTPaHHHUKOB. [101maas mopepxHocT. Buabt
cuMMmerpuil B mpocTpancTBe. CUMMETPHS MHOTOIPAaHHUKOB. Bbluncienue miomanei 1 00beMoB.

[IpakTuueckoe 3aganue.

1. Pemmenue 3a1a4d Ha MOCTPOCHHUE CEYSHUN MHOTOTPAaHHUKOB.

2. Pemrenue 3aay Ha BBIYHMCIICHUE IUIOMIAAEH TOBEPXHOCTH 1 00EMOB MHOTOTPaHHHUKOB.

3. Hcnonp3oBaHue CBOMCTB MHOTOIPAHHUKOB IIPH PEIICHUH MaTeMaTHYECKUX M IPUKIAIHBIX 3a1a4.

CamocrosiTensHas pabora.

BeimosHeHHE TOMANTHEro 3a1aHus 1o Teme 9.1.

1. Pabora ¢ yueOHoU auTepaTypoit no remam: « MHororpanssie yribl. Teopema Diinepay; «3Be3quaTble MHOTOrpaHHUKH. KpucTamisr —
MIPUPOTHBIE MHOTOTPAaHHHKIY; « CUMMETPHS B IPUPOJIE, TEXHUKEY.

2. Co3nanue npe3eHTanuu mno reMe: «Ku3ub 1 TBopuecTBo JI.OHnepay.

3. MsroToBiieHne MOJeIH MHOTOTPaHHHKA.

4. BrInosHeHHE HCCIIe0BATEIBLCKOIO MPOEKTa 10 TeMe: «IIpaBriibHBIE U MONTYTIPABHIBHBIE MHOTOTPAaHHUKI).

5. M3roToBneHne MoJeNu TeTpa’ipa C 3aJaHHbBIMU IIapaMeTpaMu.

Tema 9.2. Kpyrubie Tena

VYerHbIl ompoc.

Bomnpocs! 1uist cobecenoBanusl.

1. OceBble ceueHMs U ceUeHUs, NapajieIbHble OCHOBAHUIO.

2. lap u cdepa, ux ceuenus. KacarenpHas miockocTs K cdepe.

3. ®opmynsl 0ObeMa LWINHIPA, KOHYCA, [1apa.

4. ®opMyJIbI TUIOLIAIU IOBEPXHOCTEH LMIMHAPA, KOHYCa, cepbl.

5. PaznuaHbIe BUIBI KPYTIBIX Tel. X n3zo0paxenus. CeueHus], pa3BepTKH KPYTIIBIX Tell.
6. CummMmeTpus KpyTibIX Tel.

[IpakTuueckoe 3aganue.
1. Beruncienue miomaaei u 00beMoB
2. Vicnionb3oBaHKue CBOMCTB TNl BpAIICHUS MPU PELUICHUH MAaTEeMaTHYECKUX M NPUKJIaTHBIX 3a1a4.

CamocrosiTensHas pabora.

1. BrimmosHeHne JOMAaIIHEro 3agalus mo teMme 9.2.

2. BrinonHeHHe HcCIe0BaTeNbCKOr0 MPOeKTa 1o TeMe: «KoHnueckue ceueHus U UX NMPUMEHEHHE B TEXHUKE.
3. UsroroBnenne Mofeneld MWIMHIpPA U KOHyCa C 3aJaHHBIMU TTapaMeTpaMHu.

4. PeuieHrie BapuaTHBHBIX 3a]1a4.

Pasnena 10. Hauana MaTeMaTH4eCcKOro aHajau3a

Tema 10.1. ITocaemoBaTeIbHOCTH

VYeTHbIl onpoc.

Bormpocsr mis cobecenoBanust.

1.YucaoBast mociIeq0BaTEIBHOCTD, CITOCOOLI €€ 3aJaHus, BEIUUCICHUS YIEHOB ITOCICI0BATEILHOCTH.
2. IIpenen mocnenoBaTeT-HOCTH.

3. beckoHe4HO yObIBaroIIas TeOMETPUYECKask IPOTPECCHS.

CamocTosiTenbpHas padoTa.

1. Beimonxnenue gomariHero 3ajganus mo teme 10.1.

Tema 10.2. TIpousBogHas

VYerHbIi ompoc.

Bomnpocsr 1uist cobecenoBaHusl.

1. Ilpupamienue GyHKIUU.

2. Ionsarus o npousBoanoi. [IpoussonHas.

3. lpaBuna nuddepenunporanus. Dopmysl TudpdepeHIUPOBAHUS.
4. Ilpou3BoaHbIE CTENIEHHON (YHKLIUY.

IIpakTuueckoe 3aganue.

1. IIpou3BoaHbIE HEKOTOPBIX HIEMEHTAPHBIX (DYHKIMMA.

2. [Ipou3BoaHAS CIIOKHON (PYHKITUH.

3. IIpou3BoAHBIE TPUTOHOMETPUYECKUX (PYHKIUIL.
[pakTHyeckoe 3amaHue.

1 _TTnowzronnasg mokazaTeneHOW W noranudMudeckoi hvHkiig,




2. 'eomeTrpuueckuii cMbici mpon3BogHOM. KacatenbHas k rpaduky QpyHKIHH.

3. Bropas npousBojHasi, ee reoMeTpuieckuil u pusuueckuii cmbici. [IponsBoaHas B Gpusnke U TEXHUKE.

4. Ilpu3Hak Bo3pacTanus 1 yObBaHus QyHKIMH. KputHueckne ToUky GYHKINH, MAKCUMYMbl 1 MUHUMYMBI.
[IpakTuueckoe 3aganue.

1. IlpumMeHeHre TPOU3BOAHOM K MOCTPOCHHUIO rpauKOB (PyHKIIHH.

2. UccnenoBanue GpyHKIMK C TPUMEHEHNEM ITPOU3BOIHOM. BhImykiocTh rpaduka GyHKINHU, TOUKH reperuoda.
3. Haubosbliiee 1 HAMMEHbIIIee 3HaUeHHE QYHKIINH.

[IpakTuueckoe 3agaHue.

1. [Ipon3BoaHas: MEXaHMYECKUN ¥ TE€OMETPHUECKUN CMBICI ITPOU3BOJHOM.

2. YpaBHEHHUE KacaTellbHOH B 0011eM BUJIE.

3. IIpaBuia u Gpopmysl audhepeHIrpoBaHusl, TAOIUIA TPOU3BOTHBIX dIEMEHTAPHBIX ()YHKIHHA.

4. UccnenoBanue QpyHKIMH C TOMOIIBIO IPOU3BOIAHOM.

5. Haxoxnenne HauOOIbIIero, HAMMEHBIIETO 3HAYCHHS M SKCTPEMAaJIbHBIX 3HAUSHUH (yHKIHH.
CamocrositensHas pabora.

1. BrimmonHenne goMamrgero 3aganus mo teme 10.2 .

2. Pabota ¢ yueOHoii nurepaTypoii o teme: «IIprOnnKeHHOe BEIYUCICHUE TPOU3BOTHONY.

3. BrimonHeHue Mccie10BaTeIbcKOro MpoeKTa o teme: «[loHaTie nuddepeHnana u ero IpHIoKeHUs.

4. Pemiennie BapuaTUBHBIX 3a/1a4.

Pazmen 11. UnTerpan u ero npuMeHeHne

Tema 11.1. [lepBooOpa3zHast

VYeTHBIH onpoc.

Bompocks! 1i1st cobeceroBaHusI.

1. [TonsaTHs NEPBOOOPA3HOM, €€ OCHOBHOE CBOMCTBO, MPaBUIIa HAXOXKICHHS IEPBOOOPA3HON.
2. O3HaKOMJICHHE C TEOMETPUIECKIM CMBICIIOM II€PBOOOPa3HOH.

[IpakTuyeckoe 3aganue.

1. BrllloHeHUe  yIpaKHEHUH Ha HaX0XKACHHUE IIEPBOOOPa3HBIX.

CamocrositensHas pabora.

1. BrImtosiHeHEe JOMAIIIHErO 3a0aHus o TeMe 11.1.

2. [MogroroBka pedepartos.

Tema 11.2. UnTerpan

VYerHbIl ompoc.

Bomnpocs! i1 cobeceioBaHus.

1. ITonsTHe 06 onpenenéHHOM HHTETpale.

2. IIpumeHeHue onpeeNeHHOro MHTErpaja I Hax0XKICHUs IOl KPUBOJUMHENHOMN Tpanenuy.
3. ®opmyna Herotona—JleiibHuna.

IIpakTudeckoe 3aganwue.
1. Beiuncnenue onpeaeseHHbIX HHTETPaioB.
2. YeTbIpe npaBuiia HAXOXKICHUS TUTOMAIN QUTYPBI, OTPAHUYCHHOHN JTHHUSMHU.

IIpakTudeckoe 3aganwue.

1. Beruncnenue minoniaau GpUrypsl ¢ IOMOIIBIO HHTErpaa.

2. IlpuMeps! TpUMEHEHHsT HHTerpaa B GU3HKE H TEOMETPHUH.

[IpakTuueckoe 3aganue.

1. BeimonHeHHe  ynpaXHEHHH Ha BEIYHMCIEHHE ONPENeNEHHOTO HHTETpaa.

2. IlpuMeHeHHe UHTerpaa K BBIYUCICHUIO (PU3HUECKUX BETUUUH U ILUIOMIACH.
CamocrositenpHas pabora.

1. BeinosiHeHne oMarisero 3aganus no teme 11.2.

2. Co3nanue mpe3eHTanun 1o reMe  «Du3ndecKknuii 1 rTeOMeTPUIeCKUI CMBICT HHTErpaiay.
3. Pabota c yuebHoii tutepaTypoii o Temam «IlepBooOpa3Has 0OpaTHBIX TPUTOHOMETpUUECKUX QyHKIMY; «[IpubnuxeHnoe
BBIUUCIICHHUE OIPEECICHHOTO HHTErpasiay.

Paznen 12. DneMeHTH TEOPHU BEPOSTHOCTEN U MATEMAaTUIECKON CTATUCTUKH

Tema 12.1. DneMeHTHI TeOpUH BEPOATHOCTEH

VYeTHbIl onpoc.

Bomnpocs! mist cobeceoBanusl.

1. Mctopus pa3BUTHS TEOPUU BEPOATHOCTEN U €€ poJib B Pa3JIMUHBIX c(hepax YeJIOBEUECKOH KU3HEAeITEIbHOCTH.
2. Kitaccuueckoe omnpeneieHne BEpOITHOCTH, CBOWCTBA BEPOSTHOCTEH, TeOpeMa O CyMME BEPOSTHOCTEH.

IIpakTuueckoe 3aganue.
1. Beluncnenne BepoSITHOCTEH.
2. Pemenue npukiIagHbIX 3aad.

CamocrositensHas pabora.
1. BelnmosiHeHe JOMAIIHEro 3a4aHus 1mo TeMe 12.1




2. Pabora ¢ yu4eOHOIi u cripaBouHOl MHPOpMalmel o Teme: « CTaTUCTUYECKOE OMPE/ICIICHUE BEPOSTHOCTI.
3. Cozpanue npes3eHTanuu 1o teme: «51. bepHymamy.

4. BrimmosmHEeHNE UCCIEI0BATENBCKOTO MPOEKTa 1Mo TeMe: «CXeMbl MOBTOPHBIX HCIIBITAaHNN bepHymm.

5. Pemienue npukinaaHpIx 3a1a4.

Tema 12.2. D1eMeHTH MaTEMATHYECKOH CTATUCTUKH

YcrHbIl onpoc.

Bomnpoch! 1iist cobeceoBaHusl.

1. Uctopust pa3BUTHS TEOPHH BEPOSTHOCTEH 1 €€ pOJIb B Pa3IMUHBIX chepax deloBeUeCKOi KH3HE NS TEIbHOCTH.
2. Knaccuueckoe omnpeeneHue BEpOSTHOCTH, CBOMCTBA BEPOSATHOCTEH, TEOpEMa O CyMME BEPOSITHOCTEH.
[pakTHyeckoe 3amaHue.

1. Boruncnenue BeposITHOCTEH.

2. Penenue npuKiIagHbIX 3a1ad.

CamocrosiTenpHas pabora.

1. BrImtosiHEHME JOMAIIIHETO 3a0aHus 110 TeMe 12.2.

2. Pemenue npukiagHbIX 3a1ay.

3. BrimonHeHue ucciie10BaTeIbCKOTO POeKTa 1Mo TeMe: «CpeiHie 3HaYeHHs U X IPUMEHEHHE B CTATHCTHKE).
Paznen 13. YpaBHeHus u HepaBeHCTBa

Tema 13.1. YpaBHeHUs U CUCTEMBI ypaBHEHUS C JBYMS IEPEMEHHBIMU

VYeTHBIH onpoc.

Bomnpock! 1iis cobeceoBanusl.

1. PaBHOCHIIBHOCTb ypaBHEHUH, HEPABEHCTB, CHCTEM.

2. OCHOBHBIE IPHEMBI X PeLIeHHs (Pa3IoKeHne Ha MHOYKHUTENH, BBEIEHHE HOBBIX HEN3BECTHBIX, TOJICTAHOBKA, IPaUIECKUI METO).
IIpakTudeckoe 3aganue.

1. Ilpuknagueie 3anaud. [IppMeHeHIe MaTEMATHIECKIX METOIOB JJISI PEIICHHS COJIeP KATENbHBIX 3a/1a4 U3 PA3THIHBIX 00JIacTei
HAaYKH{ M IIPAKTUKU.

2. NnTepnperanys pe3ynbraTa, y4eT peajbHbIX OrpaHUueHHH.

[IpakTudeckoe 3aganue.

1. Kopuu ypaBHenuii. PaBHocunbHOCTh ypaBHeHHH. [Ipeobpa3oBanyie ypaBHEHUI.

2. OcHOBHBIE IPHEMBI pEeNIeHUs ypaBHEHHH. Pemenue cuctem ypaBHeHuid. Vcronp3oBanne cBOHCTB U rpadukoB GyHKINH 11
peleHns: ypaBHEHH.

CamocrositenpHast pabora.

1. BeinosiHeHre toMarniHero 3anaus no teme 13.1.

2. BrimmonHeHne HCcIe10BaTeNbCKOTO IpoeKTa 1mo Teme:  «lccnemoBanue ypaBHEHH M HEPABEHCTB C TapaMeTPOM.
3. Pabota c yuebHoii tutepaTypoii o Teme: «IloTeps KOpHeil B ypaBHEHUAXY.

4. Penenue ypaBHEHHI ¢ mapaMeTpaMu.

5. Pemienue HecTaHJapTHBIX YPAaBHEHUH U METO/IbI MX PEILICHUS.

Tema 13.2. HepaBeHcTBa M cucTeMa HEPABEHCTB C IByMsI IEPEMEHHBIMU

VYeTHbIl onpoc.

Bomnpocsr 1uist cobecenoBanusl.

1. PaL[I/IOHaJ'[LHLIC, HUppannoOHaJIbHBIC, ITIOKA3aTCIIbHBIE U TPUTOHOMETPUICCKNE HEPABCHCTBA. OcCHOBHEIE MPUEMBI UX PCIICHUSA.
2. Ucnonp30BaHue CBOWCTB U rpaguKoB QYHKIMIA IPH PEIICHUH YPaBHEHUI U HEPABESHCTB. METOI HHTEPBAJIOB.

IIpakTudeckoe 3aganwue.

1. M300paxxeHne Ha KOOPAMHATHOI IIOCKOCTH MHOXECTBA PEIICHUH YPaBHEHHUH U HEPABEHCTB C JIBYMsI [IEPEMEHHBIMU M UX CHCTEM.
2. Ilpuknanueie 3anaun. [[ppuMeHeHNe MaTeMaTHIECKUX METO/IOB ISl PELICHHs CO/Iep KaTeIbHBIX 33/1a4 M3 Pa3IMYHBIX oOnacreit
HAyKH U NPaKTUKU. IHTepnpeTanus pe3yabTara, yueT pealbHbIX OrpaHUYCHUI.

[IpakTuueckoe 3aganue.

1. Pemenuie HepaBeHCTB C OTHOW TTEPEMEHHOM.

2. Pemiennie HepaBEeHCTB METOIOM UHTEPBAJIOB.

3. Perrenne panmoHadbHBIX, HPPALMOHATBHBIX, TIOKA3aTEBHBIX, JTIOTapU(PMUUECKAX ¥ TPUTOHOMETPUIECKIX HEPABEHCTB.

CamocrositenpHas pabora.

1. BeinosiHeHre toMariHero 3aganus no teme 13.2.

2. Jloka3aTenbCTBO HEPABEHCTB.

3. Pemienne ypaBHEHHH U HEPABEHCTB C JIByMsI [IEPEMEHHBIMHU.

4. Hepasenctsa ¢ nmapamerpamu. VMccrnenoBanue ypaBHeHHI I HEPaBEHCTB C IMapaMeTpaMH.

5. BeINoHEHNE HCCIIEA0BATEIbCKOTO MpoeKTa 1o Teme: «I paduueckoe peluieHne ypaBHEHUH 1 HEPABEHCTBY.




5.4. IlepeyeHb BHIOB OLICHOYHBIX CPEICTB

YCTHBII o1poc,
TECTUPOBaHHUE,
Pe3yJIbTaTH BEIMOTHEHHE MIPAKTHYECKUX 3aIaHUH M CaMOCTOSATENBHOM PaboThI,

OK3aMCH.

6. YYHEBHO-METOANYECKOE I THOOPMAIIMOHHOE OBECHHEYEHUE JUCHUILIJTUHBI (MOAY JIS)

6.1. Pexomennyemas autepatypa

6.1.1. OcHoBHas IUTEpaTypa

ABTODEI, COCTaBUTEIHN

3ariaBue

H3parenbcTBO, TOM

JI1.1 |Komuccapos B. B., MaremaTuka: COOpPHUK 3a7a4: COOPHUK 3a/1ad U YIIPaKHEHUH HoBocubupck: HoBocubupckuii
Komuccapora H. B. roCyJapCTBEHHBIN TEXHUYECKHI
yHuBepcurert, 2019
J1.2 |Domunsix E. H. MaremaTHKa: IPaKTUKYM Mumnck: PUIIO, 2019
6.1.2. JlononHUTeILHAS JTUTEpPaTypa
ABTODEI, COCTaBUTEIHN 3ariaBue H3parenbcTBO, TOM
JI2.1 |I'yroa C.T., Karan E. |[JuckpeTHas MaTeMaTHKa U MaTeMaTH4eCKas JIOTUKa: yuyeOHoe Kemeposo: Kemeposckuit
C. nocobue rOCy/IapCTBEHHBIN YHUBEPCUTET,
2019
6.1.3. MeTonnueckue pa3padoTku
ABTOpBI, COCTABUTEIH 3arnaBue W3patenscTBo, roj
JI3.1 |Cadonosa B. 1O, MareMaTrKa: yueOHO-METOANYECKOE TOCOOHe Kemeposo: KemepoBckuii

bopucos B. T.

2019

roCyZapCTBEHHbII YHUBEPCUTET,

6.3.1 JIunieH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoe odecrieyenne, B TOM YHCJIe 0TeYeCTBEHHOT0 MPON3BOICTBA

6.3.2 Ilepeyennb npodecCHOHANBHBIX 023 JAHHBIX H HH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1|CnpaBounas IIpaBosas Cuctema Koncynsrantllnroc
6.3.2.2|MudopmannonHas crpaBoyHas cucrema «['apant
7. MTO (o0opynoBaHue U TeEXHHYECKHE CPeICTBA 00yYeHHS)
Ne Ha3znauenue O6opynoBanue no Anpec Bun
236 yueOHas ayAUTOpHS IS JleMoHCcTpanroHHOE 344029, PocroBckas
[IPOBEACHUS 3aHATHH obopynoBanue, yueOHO- obnacts, T. PocToB-Ha-
JIEKIIMOHHOT'O THIIA, 3aHATUI HarJsiIHbIe TT0CO0us JHony, IlepBomaiickuit
CEeMHMHapCKOro TUIa, Crieriuanu3upoBaHHast paiion, yi. CepxkaHTOBa,
KypCOBOT'O IMPOEKTHUPOBaHus |Mebesnb: cron — 14 mrT., cTyn — 2/104
(BBITTOTHEHUST KyPCOBBIX 26 wr., focka — 1 mrT.,
paboT), FPyINOBBIX U
WHIBHIYaJTBHBIX
KOHCYJbTallUl, TEKYILIETO
KOHTPOJISL U TIPOMEKYTOUHOH
aTTecTaluu
4 MTOMEIIEHUE IS JleMOHCTpalMoHHOE Onepanuonnas cucrema| 344029, PocroBckast

CaMOCTOSATEFHOH pabOTEL.
yueOHas ayAUTOPHS ISt
TPOBEICHUS 3aHATHH yueOHas
ayAUTOPHS ISl IPOBEACHHS
3aHATUH JTEKIMOHHOIO TUIIA,
3aHATUNA CEMHUHAPCKOTO THIIA,
KypPCOBOT'O IPOEKTUPOBAHUS
(BBITIOJTHEHHS KYPCOBBIX
paboT), rPyIIOBBIX U
HHJIVBHUyalbHBIX
KOHCYJIbTallUi, TEKYIETO
KOHTPOJIS U TPOMEKYTOIHOH
aTtrecrauuy, Jlaboparopus

o0opynoBaHue, y4eOHO-
HaTJISIIHBIE TTOCOOUs
Crnenuani3upoBaHHast
Mebenb: cton — 19 ., cTyn —
36 mr., focka — 1 mrT.,
kommbtoTepbl — 10 T,
MpoekTop — 1 wT., 1ocTyn B
Hurepner

Microsoft Windows 10
home
IIpunoxenne
Oduc2016
Anrusupyc Nod 5
academic
WnrepHer Gpunbtp
UserGade
Cutema TeCTUPOBaHUS
MyTestx.1c
Ipennpustue 1C 8.3
Byxranrepus 1C 8.3
Jokymenroobopot 1C
8.3

paiioH, yi. CepxaHTOBa,

obnacTs, T. PocToB-Ha-
Hony, IlepBomaiickuii

2/104




HH()OPMALIHOHHBIX Kommiekt st
TEXHOJIOTHH, TOMELICHHUE /IS 00yd4eHHs B BBICHIUX U
CaMOCTOSITEIIbHOI paboThI CPEIHUX yueOHBIX

3aBenenuit. 1C 8.3




