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1. OBJIACTh IPUMEHEHHWS PABOYEN ITIPOT'PAMMBbI

1.1|IIporpamMma y4eOHOI TUCIUILTUHBI SBISETCS YaCThIO OCHOBHOII ITpodheccnoHanbHON 00pa30BaTeIbHOM IPOrpaMMbl B
cootBercTBuH ¢ PI'OC no crnienmanbroctr 40.02.01 TIpaBo u opraHu3zalys COMUATBLHOTO 00ECCUCHHUS.

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

Lk (pasaen) OIT: lovii4

2.1|Tpe6oBaHns K NpeIBAPHTEILHOI MOATOTOBKE 00yYAIONIEr0Cs:

2.1.1|udopmMaTuka: TeOpHs U IPAKTHKA

2.2| AucuumuiMHbI (MOAYJIM) H MPAKTHKH, IJIsl KOTOPBIX OCBOEHNE TaHHOI JHCHUILUIMHBI (MOIYJIs1) HEOOX0TUMO KAK
npealecTByoLiee:

2.2. 1|1 adpopManinoHHO-KOMMYHHKAIIMOHHBIC TEXHOJIOTHH B TIPO(ECCHOHATILHOM e TeIbHOCTH

2.2.2|MapKeTHHTOBbIE TEXHOJIOTHH B TYpHU3ME

2.2.3|CoBpeMeHHas OPrTeXHHUKA U OPraHU3aIHs JIeTIOIPOU3BO/ICTBA

3. IEJIA U 3AJAYU JUCHUTIJIMHBI MOAYJISI) - TPEBOBAHUS K PE3YJIBTATY OCBOEHMUSA JUCIHUIIINHBI
MOoAayJist)

OcBoeHne CoACpPKAHUSA y'-leﬁHOl"O npeamerta odecneuynBaeT A0CTHKEHHE Oﬁy'-lalOlI.ll/lMl/lCﬂ CJICAYIOLIUX pe3yabTaToB:

3.1 JINYHOCTHBIX:

c(hOPMHUPOBAHHOCTH MPEICTABICHUH O MATEMATHKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH, CPEJCTBE MOJICITUPOBAHMUS SIBJICHUHN 1
MIPOLIECCOB, 00 UESIX U METOJIaX MaTeMaTUKU; MOHUMaHUe 3HAYMMOCTH MaTEMAaTHKH JIJIs1 HAyYHO-TEXHUYECKOTO Tporpecca,
c¢(hOPMHUPOBAHHOCTH OTHOIIICHUS K MATEMATHKE KaK K YacTH OOIIEUETI0BEUYECKOM KyIbTYphl Yepe3 3HAKOMCTBO C UCTOPHUEIH
Pa3BUTHSA MaTEeMaTHKH, BOJIOIUEH MaTeMaTHIECKUX UEH; pa3BUTHE JIOTUUECKOTO MBIIIJICHHS, TPOCTPAHCTBEHHOTO
BOOOPaXCHUs, ATTOPUTMUICCKON KYJIBTYpPhI, KPUTUYHOCTU MBIILICHUS Ha YPOBHE, HEOOXOIUMOM ISl Oy Iy TIiei
npodeccHoHATLHOM MeATSIBHOCTH, TS TPOIOJIKCHHS 00pa30BaHUsA U CaMO0Opa30BaHUs; OBJIaJICHUE MATEMAaTHICCKUMHU
3HAHHUSAMH U YMEHUSIMHU, HCOOXOTUMBIMH B TIOBCETHEBHO JKU3HH, IS OCBOCHHS CMEKHBIX €CTECTBCHHOHAYYHBIX JUCIUTUIHH U
JUCITUTUTHH TIPO(HECCHOHATLHOTO IHUKIIA, IS TIOJyYeHHUS 00pa30oBaHus B 00JIaCTAX, HE TPEOYIONUX yIyOIeHHOH
MaTeMaTHIeCKOH TIOJrOTOBKH; TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHUCIIC CaMOOOPa30BaHHUIO, Ha MPOTSHKCHUH
BCell JKU3HU; CO3HATEIBHOE OTHOIIICHUE K HETIPEPHIBHOMY 00Pa30BaHMIO KaK YCIOBHIO YCICHUIHOMN MPodecCHOHATLHON U
OOIIIECTBEHHOH IEATEIbHOCTH; TOTOBHOCTh M CITIOCOOHOCTh K CAMOCTOSITEIBHOM, TBOPUCCKOM U OTBETCTBEHHOH EATSILHOCTH;
TFOTOBHOCTH K KOJUIGKTUBHOU paboTe, COTPYIHUYCCTBY CO CBEPCTHHKAMHK B 00pa30BaTeIbHOM, OOIIECTBEHHO TTOJIC3HOH, Y4eOHO-
HCCIICI0BATEILCKON, MPOSKTHOW M PYTUX BUAAX NEATCIHLHOCTH; OTHOIICHUE K MPOBECCHOHATIBHOMN NeATeIbHOCTH KaK
BO3MO>KHOCTH yYaCTHS B PEIICHUH JIUNYHBIX, 0OMICCTBEHHBIX, TOCYJApCTBCHHBIX, OOMICHAIIOHAIBHBIX MTPOOIIeM;

3.2 MeranpeaMeTHBIX:

YMEHHUE CaMOCTOSTEIILHO ONPEACISTh SJIU IESTEIBHOCTH U COCTABIISATH IIJIaHBI JCSITEIBHOCTH; CAMOCTOSATENILHO OCYIIECTBIISTD,
KOHTPOJIMPOBATh U KOPPEKTHUPOBATH JEATEIbHOCTD; UCIOIb30BaTh BCE BOSMOYKHBIE PECYPCHI sl JOCTHKEHUS IOCTABJIEHHBIX 1eNeil u
peaM3aluy MIaHOB JesITeIbHOCTH; BBIOUPATh YCIEUIHbIE CTPATETHH B PA3IUYHBIX CUTYALMAX; YMEHUE MPOIYKTUBHO OOIIAThCS 1
B3aMOJICHCTBOBATH B MIPOLIECCE COBMECTHOM e TENHbHOCTH, YIUTHIBATE MMO3HIMH IPYTUX YIACTHHUKOB JIESTEILHOCTH, 3G HEeKTHBHO
paspemath KOHMOIMKTHI; BJIaJJeHUe HaBBIKAMH [TO3HABATENBHOW, YIeOHO-HCCIIeIOBATEIbCKOW 1 IPOSKTHOM AEATEIbHOCTH, HAaBBIKAaMU
paspenieHus poodieM; ClIoCOOHOCTh U TOTOBHOCTD K CAMOCTOSTEIFHOMY TIOMCKY METOJOB PEIIeHUs MPAaKTHIECKUX 3a1ad,
MIPUMEHEHHUIO PA3IMYHBIX METOIOB TIO3HAHUS; TOTOBHOCTh U CIIOCOOHOCTH K CAMOCTOSTENBEHOM HH()OPMAaMOHHO-TT03HABATETLHOM
JIeSITeIbHOCTH, BKIIIOYAasi YMEHHE OPHEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOPMALUH, KPUTHIECKH OLEHUBATh U
HHTEPIPETUPOBATH HH(OPMALIHNIO, TTOTYYaeMYIO U3 Pa3IMYHBIX UICTOYHUKOB; BIIAJICHUE S3BIKOBBIMH CPECTBAMU — YMEHHE SICHO,
JIOTHYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY 3p€HHMS, HCIIOIb30BaTh a/IeKBAaTHbIE S3bIKOBbIE CPEACTBA; BIIAJCHNUE HABBIKAMU
MIO3HABATENBLHON pe(IIeKCHU KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBUI M MBICIUTENBHBIX TIPOLIECCOB, X PE3YJIBTaTOB H OCHOBAHHI,
IPaHMI] CBOETO 3HAHUS U HE3HAHUS, HOBBIX MI03HABATEIbHBIX 3a/1a4 U CPEJICTB UX JOCTHKECHHUS; LIEJICyCTPEMIIEHHOCTD B IOUCKaX U
NPUHATHH PEIeHUH, COOOPa3UTENbHOCTh U HHTYHIHS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEACTABICHHUH; CIOCOOHOCTD BOCIIPHHUMATH
KpacoTy ¥ FapMOHHIO MUDPA;

3.3 IIpenmeTHBIX:

YMEHHE OIIEPHPOBATH MOHATHAMH: OTPeeTeHre, aKCHOMa, TeOpeMa, CIEICTBHIE, CBOWCTBO, TIPH3HAK, TOKA3aTEILCTBO, PABHOCHIIBHbIE
(bOpMYIMPOBKH; yMeHHE HOPMYIUPOBATH 0OpATHOE M IIPOTHBOIIOIOKHOE YTBEPKICHUE, TIPHBOIUTH TIPUMEPBI M KOHTPIIPUMEDHI,
HCIIOJIb30BaTh METO/I MATEMaTHYECKON MHAYKIHH; IPOBOIUTH JI0KA3aTeIbHbIC PACCYKIACHHS IIPU PEIICHHH 3a/1a4, OI[CHUBATh
JIOTHYECKYIO TIPaBHUIIBHOCTD PACCY XK IEHUI; YMEHHE OTIEPUPOBATH MOHATHAMHU: MHOXKECTBO, TIOJMHOKECTBO, OTIEPAIHH HAJl
MHOECTBAaMH; YMEHHE UCIIOJIb30BaTh TEOPETUKO- MHOKECTBCHHBIHN anmapaTt JUisl OMUCAHUS PealibHBIX TPOLIECCOB U SBJICHUHN U TIPU
peIlIeHHUH 3a/1a4, B TOM YHCJIC U3 IPYTHX YUEOHBIX MMPEIMETOB; YMEHHE OTIEPUPOBATH MOHATUIMH: Tpad, CBA3HBIH rpad, 1epeBo, UK,
rpad Ha IIOCKOCTH; YMEHHE 33/1aBaTh U OMUCHIBATh rpadbl pa3IMYHBIMH CIIOCO0AMU; HCIIONB30BaTh Ipadbl MU pPELICHUH 3a]1ay;
yMeHHEe CBOOOIHO OMEPUPOBATh MOHITHIMHU: COUETaHHE, IEPECTaAHOBKA, YUCIIO COYETAHUH, YUCIIO MIePECTaHOBOK; OrMHOM HbioTOHA;
YMCHUC ITIPUMEHATH KOM6HHaTOpHBIC d)aKTLI " pacCCyXIACHUA IJId PCHICHUA 3aaa4;, YMCHUC ONICPUPOBATH IIOHATHAMU: HATYPAJIbHOC
YHCIIO, 1IEJI0€ YMCII0, OCTATOK MO MOJIYJIIO, PAIIMOHAIBLHOE YHCII0, HPPATHOHATEHOE YHCII0, MHOYKECTBA HATYPAITBHBIX, TIETIbIX,
palroOHAJIbHBIX, }IeﬁCTBI/ITCHBHLIX YUCCJI; YMCHHUE UCII0JIB30BaTh IIPU3HAKHU ICTITUMOCTH, HaI/IMCHBIHI/II‘/II O6[HHﬁ JCIINTECIIb U HAUMCHBIIICC
O6H.Iee KpaTHOEC, aJITOPUTM EBKJ’[H}I& Ipu PCHICHUH 3aJ1a4; 3HAKOMCTBO C pa3JIMYHbIMU IMO3UIITUOHHBIMU CUCTCMAMU CUUCIICHUA,
YMCHUEC CBO60}1HO OIICPUPOBATH MMOHATUAMM: CTCIICHD C IICJIBIM IIOKA3aTCJIEM, KOPCHb HaTypam,Hoﬁ CTCIICHU, CTCIICHb C
palMOHAIBHBIM NIOKA3aTeJIeM, CTENECHb C ACHCTBUTENBHBIM (BELIECTBEHHBIM) ITOKa3aTeseM, JiorapudM 4yKcia, CHHYC, KOCHHYC U
TaHT'CHC MTPOU3BOJIBLHOIO YKCIa; YMEHHE ONEPUPOBATh MOHITHIMHU: TOXK/ISCTBO, TOXKIASCTBEHHOE ITPeoOpa3oBaHme, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPaBHEHUI 1 HEPABEHCTB, PABHOCUIILHOCTh YPaBHEHUH, HEPABEHCTB U CUCTEM, PAIIMOHAIbLHBIC,
HUppanroOHaJIBHBIC, ITOKA3AaTCIBHBIC, CTCIICHHBIC, norapn(,’pMqucm/Ie, TPUTOHOMETPUYCCKHUC YPABHCHUS, HCPABCHCTBA U CUCTCMBI,
YMCHHUC PCIIaTh YPAaBHCHUA, HCPABCHCTBA U CUCTECMBI C ITIOMOIIBIO PA3JIMYHBIX IIPUECMOB,; pPCIIATh YPABHCHUA, HCPABCHCTBA U CUCTCMBI
C nmapamMeTpoM,; MPUMECHATH YPABHCHUA, HCPABCHCTBA, UX CUCTEMBI U1 PCHICHUA MaTEMAaTHYCCKUX 3a/1a4d M 3a4a4 U3 Pa3JIMYHbIX
obJacTel HayKH U PeaibHOM )KU3HH;




yYMEHHE CBOOOHO OMEePUPOBATh MOHATHIMHM: rpaduK QyHKIKHH, 0OpaTHAsA (YHKIMS, KOMIO3UIMS QYHKIINH, THHEHHAS (YHKIIVS,
KBaJpaTHyHast (PyHKIHUS, CTEIeHHast (QYHKIMS C LEJbIM [IOKa3aTeNleM, TPUrOHOMETpUUecKre (hyHKINHU, 00paTHbIC
TPUTrOHOMETpUYecKue (GpyHKIMHU, oKa3aTeabHas 1 jJorapudmudeckas QyHKIHH; yMEHHE CTPOUTH rpaduKu GyHKIHA, BHITIOIHATh
npeobpazoBanus rpaduKoB GyHKITHIH;

YMEHHUE MCTIOIb30BaTh rpaduKu QYHKIHIA A1 M3Y4EHHS ITPOIIECCOB U 3aBUCUMOCTEH NMPY PELICHUH 3a7a4 U3 JIPYTUX Y4eOHBIX
MIPEIMETOB U M3 PEaIbHO KU3HH; BIpAKATh (HOPMYIaMHU 3aBUCUMOCTH MEX/Y BEIIMUUHAMM;

yMeHHe CBOOOIHO OTIEPUPOBATh MOHATHIMU: YETHOCTh (DYHKIIUH, EPUOIUIHOCTh QYHKIMH, OTPAHUYCHHOCTh (DYHKIMH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpeMyM (DyHKIIMH, HAMOOJIbIIIce M HAMMEHbIIIee 3HAUCHUsI (DYHKIIMU Ha TPOMEKYTKE; YMEHHUE MTPOBOIUTH
nccieaoBanne GyHKIUH,

YMEHHE HCTIOJIb30BaTh CBOMCTBA U rpaduku HYHKIUH IS PELICHUs] ypaBHEHHUH, HEPABEHCTB U 33/1a4 C TlapaMeTpaMu; H300pakaTh Ha
KOOPJAMHATHON TJIOCKOCTH MHOJKECTBA PEIICHUI YPaBHEHH, HEPABEHCTB M UX CHUCTEM;

YMEHHE CBOOOIHO OTIEPUPOBATh MOHATHIMHU: TOCIICAOBATEIBLHOCTD, apU(METHUECKAs TPOTPECCHUs], TEOMETPHUECKast TPOTPECCHs,
OECKOHEUHO YOBIBAOIAsi TEOMETPUIECKAs IPOTPECCHsl; YMEHHUE 3a/1aBaTh MOCIIEI0BATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO
PEKYPPEHTHBIX (OPMYIT;

YMEHHUE ONEPUPOBATH MOHATHAMH: HENIPEPHIBHOCTD (DYHKIIMH, ACHMIITOTHI I'paduika HYHKIIUH, IIepBasi ¥ BTOpast MPOU3BOIHAS
(YHKIUH, TeOMETPUYECKUN B (PU3NIECKUIT CMBICIT TPOU3BOIHOM, TepBOOOpa3Hasi, ONpe/Ie/ICHHBIH HHTErpall; YMEHHUE HAXOAUTh
aCHUMIITOTHI Tpaduka GYHKINH; YMEHHE BBIYUCIIATE POU3BOIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMITO3UIIUU ()YHKI[HIHA,
HAXOJUTh YPAaBHEHHE KacaTeIbHOM K rpaduky (DyHKINY;

YMEHHE HCIIOJIb30BaTh MPOU3BOIHYIO IS HCCIe0BaHus (DYHKIMM, T HAXO0XICHHSI HAMIYYIIETr0 PEUICHUS B TPUKIIAJHBIX, B TOM
YKCJIe COUATLHO-9KOHOMHUYECKUX U (PU3NYECKUX 3a/1auax, ISl OTPeIeIICHUs] CKOPOCTH M YCKOPEHHSI; HaXOIUTh IO U 00BEMbI
(buryp ¢ moMoIILI0 HHTErpaja; MPUBOIUTH IPUMEPBI MATEMATHUECKOTO MOICIMPOBAHHUSI C TIOMOIIBIO MrddepeHnaTbHbIX
YpPaBHEHU;

YMEHHUE ONEPUPOBATH MOHITUAMH: KOMIUICKCHOE YHCIIO, CONPSKEHHBIC KOMIUICKCHBIE YUCIIa, MOTYJIb H apTYMEHT KOMILIEKCHOTO
yrcia, hopMa 3aIucH KOMIUIEKCHBIX YHce (TeoOMeTpruIecKas, TPHrOHOMETpHYECKasl U ajiredpandeckas); yMeTh IPOU3BOIUTh
apudMeTHIECKHE IEHCTBHS C KOMIUICKCHBIMH YHCJIaMH; TIPHBOIMTE IIPUMEPHI HCIIOIb30BAHUS KOMIUICKCHBIX YHCEIT;

yMeHHe CBOOOIHO OMEPUPOBATh MOHATHAME: Cpe/iHee aprudMeTnIecKoe, MeruaHa, HanboJbIIee 1 HANMEHbIIIee 3HAYCHHS, pa3Max,
JTUCTIEPCHUS, CTAHJAPTHOE OTKJIIOHEHHE ISl OIIMCAHKS YMCIOBBIX JTAHHBIX; YMEHUE HCCIIEA0BATh CTATUCTUYECKUE JAaHHBIE, B TOM YHCIIE
C MPUMEHEHHEM TpadUIECKUX METOIOB U JICKTPOHHBIX CPEICTB; rpadUUECKH UCCIIEI0BATh COBMECTHBIC HAOIIOICHUS C TIOMOIIBIO
JIHarpaMM pacCerBaHUS U JTMHEHHON perpeccuy;

YMEHHE HaXOAUTh BEPOSTHOCTH COOBITHI C UCIOIBb30BaHHEM TpaGUIeCKUX METOIOB; IPUMEHSATH JUIS PEUICHHUS 3aa4 (hOPMYIIbI
CJIOXKEHMSI U YMHOXKEHHSI BEPOSTHOCTEH, (hOPMYILy IIOJIHOM BEpOSITHOCTH, (hopMyiy bepryimim, komOuHaTOpHBIE (DaKTHI K (YOPMYIIBL;
OIICHUBATDH BEPOSITHOCTH pealibHBIX COOBITHIT; YMEHHE OTIEPUPOBATh MOHATHIMU: CIIy4YaiHas BEIMUHUHA, PACTIPE/ICIICHUE
BEPOATHOCTEH, MAaTeMaTHYECKOE OXKUAaHUE, TUCTICPCHS U CTAHIAPTHOE OTKIIOHEHHUE CITy4YaitHOM BETMYMHBI, DYHKIIUH PACTIPEACTICHUS
Y TUIOTHOCTH PABHOMEPHOTO, MOKA3aTeIbHOTO M HOPMAJIBHOTO paclpe/ie/ieHU; yMEHUE UCIIOJIb30BaTh CBOWCTBA W3yUCHHBIX
pacrpeiesieHU IS peIICHHs 3a/1a4; 3HAKOMCTBO C MMOHATHSIMH: 3aKOH OOJIBIITUX YHCEN, METO/IbI BHIOOPOUYHBIX UCCIICIOBAHUIT; yMEHHE
MIPUBOIUTH MTPUMEPHI MTPOSBICHHSI 3aKOHA OOJBIIMX YUCEI B MPUPOIAHBIX U OOIIECCTBEHHBIX SBJICHUSAX;

YMEHHE CBOOOIHO OTIEPUPOBATH MOHATHIMU: TOYKA, TPsAMast, TNIOCKOCTbh, IPOCTPAHCTBO, OTPE30K, JIyU, IUIOCKHHA yToJ, ABYTPAHHbIH
YTOJI, TPEXTPAHHBIN YTOJI, IIEPECEKAOIINECs, MapaIlJIeIbHBIC U CKPEIIUBAIOIINECS MPSIMbIC, TAPAJUICIIEHOCT M IEPICHIUKYIISIPHOCTh
MIPSIMBIX U TUIOCKOCTEH, YTOJI MKy MPSIMBIMH, YTOJI MKy MPSIMOH U TNIOCKOCTBIO, YTOJ MEXKAY IUIOCKOCTSIMU; YMEHHUE HCIIOJIb30BaTh
IIPH PEIICHUH 3a]a4y U3y4YeHHbIE (GaKThl U TEOPEMBI ITIAHUMETPHH;, YMEHHE OLICHUBATh Pa3Mepbl 0OBEKTOB B OKPYIKAIOILIEM MHPE;
YMEHHUE ONEePUPOBATh TOHITUSAMHU: MHOTOIPAHHUK, CEYCHUE MHOTOTPaHHHUKA, IPABUIIbHBI MHOTOTPAHHUK, TPU3Ma, THPAMU/IA,
(urypa v IOBEpXHOCTh BpAIIICHHUS, IWIMH/P, KOHYC, Iap, chepa, pasBepTKa MOBEPXHOCTH, CCUCHHS KOHYCa U IIUJIMHIPA,
napasuiesibHbIe OCH WM OCHOBAHHMIO, CEUCHHUE NIapa, INIOCKOCTh, Kacarolasics cepsl, MMIHH/PA, KOHYCa; YMEHHE CTPOUThH CEUCHHE
MHOT'OTPaHHUKA, U300pakaTh MHOTOTPAHHUKH, (DUTYPHI U IIOBEPXHOCTH BPAIICHUS, UX CEUCHHUSI, B TOM YHCJIC C TIOMOILBI0
AJIEKTPOHHBIX CPEJICTB; YMEHHUE MPUMEHATH CBOWCTBA FEOMETPHUYECKHUX (PUTYD, CAMOCTOSITENBEHO (HOPMYIHPOBATH ONPEIEICHHS
U3y4aeMbIX (Uryp, BBIIBUTATh TUIIOTE3bI O CBOHCTBAX U MPU3HAKAX FEOMETPHUECKUX (UTYP, 000CHOBBIBATH WITH OIIPOBEPraTh UX;
YMEHHE MTPOBOANTE KIacCH(DUKAIMIO PUTYP IO Pa3IMYHBIM TPU3HAKAM, BHITIOJHATH HEOOXOAUMBIC TOTIOTHUTEIBHBIC IOCTPOCHHUS;
YMEHHUE CBOOOIHO ONIEPHPOBATH MOHATHAMM: TIOLIA b GUTYpPBI, 00BEM QUTYPbI, BEIUYHHA YTIJIa, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
PACCTOSIHUE MEXKY MPSIMBIMHU, PACCTOSHUE MEKIY TUIOCKOCTSIMH, TUIOIIAAL CPephl, IJIOMaab MOBEPXHOCTH ITUPAMUJIbI, TPU3MBI,
KOHYyCa, MIHH]Pa, 00beM Ky0a, MPSMOYTOJIbHOTO MapaielienuIeia, TMPpaMuIbl, TPU3MBbI, HHJIHHIPA, KOHYCA, [1apa; yMEHUE
HAXOJUTh OTHOILLICHHE 00bEMOB NOJOOHKIX GUTYD;

YMCHUEC CBOGOI[HO OIICPUPOBATH IMOHATUAMUA: NBHIKCHUC, napannenbﬂmﬁ MEPEHOC, CUMMETPUA Ha IIJIOCKOCTU U B IIPOCTPAHCTBE,
MOBOPOT, IIpeoOpa3oBaHue MOA00Us, T0J00HbIe (UTYPHI; YMEHHE PACliO3HABATh PAaBHbIC U TIOJ00HBIC (PUTYPHI, B TOM YHCJIC B
IIPUPOJIE, UCKYCCTBE, ApXUTEKTYPE; YMEHHUE UCIIOIB30BaTh FTEOMETPUUECKHUE OTHOLLIEHUS, HAXOAUTh TEOMETPUYECKHUE BETUYNHBI
(MHa, yroJ, Iomaab, 00beM) NpHU PEIIeHHH 33/1a4 U3 APYTHX Y4eOHBIX PEJAMETOB U U3 PEaIbHON )KU3HHU;

YMCHUEC CBO60,Z[HO OIIEPUPOBATH NOHATHUAMMU: IIPAMOYT'OJIbHAA CUCTEMA KOOPAHUHAT, BEKTOP, KOOPJAUHATBI TOUKH, KOOPAHUHATHI BEKTOPA,
CyMMa BEKTOPOB, MPOM3BEACHHE BEKTOPA HA YHCIIO0, Pa3IOKEHHE BEKTOPa 0 0a3ucy, CKaIIpHOE MPOU3BEICHUE, BEKTOPHOE
MIPOU3BE/ICHIE, YTOJI MEKIY BEKTOPAMHU; YMEHHE HCIIOJIb30BATh BEKTOPHBIN M KOOPIUHATHBIA METO U PEIICHUS] TEOMETPHUCCKHX
3a7a4 ¥ 3a7a4 IpyTuX yu4eOHBIX MPEIMETOB; ONIEPHPOBATH MOHATHAME: MaTpuIia 2 X 2 u 3 X 3, onpenenuTeb MaTPHIIbI,
TFEOMETPUUYCCKHUI CMBICI OTIPE/ICITUTENIS;

YMEHHE MOJICIIUPOBATh PEaIbHbIC CUTYAIIMU Ha A3bIKE MATEMATHKH, COCTABIIATH BRIPAKCHUS, YPABHEHHUS, HEPABEHCTBA M X CHCTEMBI
0 YCJIOBHUIO 3a/1a4H, HCCIIEA0BATh MOCTPOCHHBIC MOJICIH C HCIIOJIb30BAHUEM allliapara ajureOpbl, HHTEPIPETUPOBATD Oy YCHHBIH
pe3yJIbTaT; CTPOUTHh MAaTEMaTHUYESCKHAE MOJIEIH C IIOMOIIBI0 TEOMETPUYCCKHUX MMOHATHI U BEJIMYMH, PELIaTh CBI3aHHBIC C HUMH
MIPAKTUYECKHUE 3a/1auH; COCTABJISATH BEPOSITHOCTHYIO MOJIC]Tb U HHTEPIIPETUPOBATH TIOTyUCHHBIH PE3yIIbTAT; PEIIaTh MPUKIIATHBIC
3aJ]a4u CPEICTBAMU MaTEMAaTHUYECKOTO aHaJIK3a, B TOM YHCJIE COIMAIbHO-IKOHOMHYECKOTO U (PU3UUECKOTO XapaKTepa,

YMEHHUE BBIOUPATH TOAXOSIINA METO/ JJIs PEIICHHS 3a/1a4K; MOHUMaHUE 3HAYMMOCTH MaTEMAaTHKH B U3YYCHHH PUPOIHBIX U
OOIIIECTBEHHBIX MPOIECCOB U SIBJICHUI; yMEHUE PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTEMATHKH B HCKYCCTBE, YMEHHUE IPUBOINUTH
MIPUMEPhl MATEMAaTHUYSCKUX OTKPBITUI POCCHIICKOI 1 MUPOBOM MaTeMaTHYECKOI HAYKH.




4. CTPYKTYPA U COJAEPKAHUE JUCHUIIJIMHBI (MOLYJIsI)

Kon HanmenoBanue pasaenos u TeM /Buj | Cemectp /| Yaco | Komneren- | JIuteparypa u| Hure | IIpumeuanue
3aHATUA 3aHsATHS/ Kypc uu 3J1. pecypcbl | PAKT.
Pa3gen 1. Beenenne

11 Beenenue /Tema/ 1

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

Pazgen 2. Aaredpa

2.1 PazButue noustus o yucne /Tema/ 1

2.2 Lesnbie 1 panoHaIbHBIE YHCIIA. 1 2 J1.1
JeiicrBurenpHble unciaa. /Jlex/ JI1.2J12.1J13.1

2.3 [Ipakrudeckoe 3ansTHe 1 1 2 J1.1
BrimonHenue neicTBUM Ha 1EIBIMU, JI1.2J12.1J13.1
panMoHATIbbIMH, IEHCTBUTEILHBIMU
yrcnaamu. /TIp/

2.4 Pemenue tunoseix 3anau. [loaroroska 1 5 JI1.1
JOKJIaJIOB, Tipe3eHTaIuii, pedepatos. /Cp/ JI1.2J12.1J13.1

25 TouHOe 1 NPUOTMIKEHHOE 3HAUCHUS 1 2 J1.1
BeJUYHHEL [IpaBuiia OKpyrieHus. JI1.2J12.1J13.1
AGcoitoTHas 1 OTHOCUTENbHAS
MOTPENTHOCTH NPUOIVDKEHHS.

[MorpemHocty apudmeTHIecKux
neiicTBri. BepHbie upbl npubImKeHus.
/JTex/

2.6 [Ipakruueckoe 3ansTHE 2 1 4 JI1.1
Brrancnenne morpemrHocteit JI1.2J12.1J13.1
puOIIKeHNst. BerurcieHus o npasuiam
BepHbIX mmdp /Tp/

2.7 Pemenue tunoseix 3amau. [Toaroroska 1 4 JI1.1
JIOKJIaJIOB, Tipe3eHTaIuii, pedepatos. /Cp/ JI1.2J12.1J13.1

2.8 [MonsTHE 0 KOMIUIEKCHBIX YHcnax. /Jlex/ 1 2 J1.1

JI1.2J12.1J13.1

29 [IpaxTuueckoe 3ansaTue 3 1 4 J1.1
Pemenne kBanpaTHOTO YpaBHEHHS C JI1.2J12.1J13.1
JEeHCTBUTETbHBIMU KOG GUIIEHTaMH U
OTPHIATENILHBIM TUCKPIMHUHAHTOM Ha
MHOX€ECTBE KOMIUTIEKCHBIX yucen /TIp/

2.10 Pemenue Tunoseix 3anau. [lonroroska 1 5 JI1.1
JIOKJIaJIOB, Tipe3eHTaiuii, pedeparos. /Cp/ JI1.2J12.1J13.1

211 YpaBHeHHs, HEPAaBEHCTBA, CHCTEMBI 1
/Tema/

2.12 ITousTHe 00 ypaBHEHHH, HEPABCHCTBE, 1 2 J1.1
cUCTeMe YpaBHEHHH UM (1) HEPaBEHCTB. JI1.2J12.1J13.1
Pemenue (kak pe3ynbTaT) ypaBHEHUS,

HEPaBEHCTBA, CUCTEMbl. PABHOCHIILHOCTD
ypaBHEHHH, HEpaBEeHCTB, cucteM. /JIex/

2.13 OCHOBHbIE IPHEMBI PELICHUS YPABHEHUH, 1 2 J1.1
HEpaBEHCTB, CUCTEM (pa3JIo’KeHHE Ha JI1.2J12.1J13.1
MHOKHTEIH, BBEICHUE HOBBIX
HEHM3BECTHBIX, IMTOJICTAHOBKA, TpadUuecKuit
meton). /Jlex/

2.14 [IpakTuueckoe 3austue 4 1 2 JI1.1
Pemenvie paniMoHaIBHBIX ypaBHEHHH, JI1.2J12.1J13.1

HEPAaBEHCTB U CHCTEM C OJHOMN
nepeMenHoi. /TIp/




2.15

[Ipakruyeckoe 3ansTHE 5

Pemenne cuctemM TMHEHHBIX HEPABEHCTB C
JBYMSI IIEpEMEHHBIMH, 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, TIpe3eHTaluii, pepepatos. /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
JI1.2J12.1713.1

2.20

Oynk1ms, oOpaTHas JaHHOH (QyHKIHU.
Ycnosue obpatumoctu GyHkiu. O6nacTh
OTpeIeNICHHsI U MHOKECTBO 3HAYCHUH
oOpartHoit GpyHkiun. ['paduku B3aUMHO
oOpatHbIX pyHkuui. CrnoxHas QyHKIUS
/JTex/

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

221

[IpakTuueckoe 3ansTue 7

IMoctpoenue rpadukoB 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, pedepatos. /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
JI1.2J12.1713.1

2.28

Jlorapudmudeckas GyHKIHUs, ee CBOHCTBA
u rpaduku. ['paduueckoe pemieHne
MPOCTEUIINX JIOTAPUDMHISCKUX
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
Pemenne 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.
IIpeoOpa3oBaHe CyMMBI 1 Pa3HOCTH
TPUTOHOMETPHIECKUX (pyHKIIHII B
npoussesenue. I[peobpazoBanue
IPOU3BEIECHUSA TPUTOHOMETPHYECKUX
(yHKIMI B CyMMY WJIH Pa3HOCTb.
YeTHOCTH, HEYETHOCTD, IEPUOAUYHOCTD
TPUTOHOMETpHUYECKUX QyHKuui. 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 ypaBHeHHi 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
COOTHOIICHUS MEXITY JI1.2J12.1J13.1
TPUTOHOMETPUYECKUMH QYHKLIHIAMHU
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 (YHKIUH B
npousBeneHue. [IpeodbpasoBanue
MPOU3BEICHUS] TPUTOHOMETPHYECKUX
(hyHKUMH B CyMMY WM Pa3HOCTh
Mp/

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

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

2.43 IIpakTudeckoe 3austue 17 JI1.1
Pemenne ynpaxuenwnii mo 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 TTocnenoBarensHocTH. CrIOCOOBI 3aMaHUS U J1.1
CBOICTBA YHCIIOBBIX JI1.2J12.1J13.1
nocnenoBarensHocTel. [loHsTHe 0 Ipenene
nocienoBaTenbHOCTH. CyliecTBOBaHHE
npezesia MOHOTOHHOM OrpaHuYeHHON
nocienoBaTenbHOCTH. CyMMHpPOBaHUE
TIOCIIeIOBATENEHOCTEH
beckoneuHo yObIBaroIIas reoOMeTpuIecKas
nporpeccus, ee cymma. /Jlex/

3.3 IIpaxTudeckoe 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 HenpepbIBHBIX QyHKIHUH. /JIek/

35 IIpakTudeckoe 3austie 19 JI1.1
OnpepeseHue HenpepbIBHOCTH (DYHKIIUH B JI1.2J12.1J13.1
TOYKE M Ha npomexyTke. /T1p/

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

/Tema/




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 IBYX (DYHKIIHH.
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/

Jq1.1
JI1.2J12.1J13.1

3.12

[IpakTnueckoe 3ansTue 21

Bropas npousBoanas. @uzndeckuil CMbICI
MepPBOK ¥ BTOPOU POU3BOAHBIX.
HaxoxeHue ckopocTu mpolecca,
3a7aHHOTO (hOPMYIIOi Miu rpadukom.
T'eomeTpuueckuii CMbICI IPOU3BOTHOM.
VYpaBHEHHE KacaTelbHOH K TpaduKy
¢ynkiuu /TIp/

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 HetoTona-JleriOuuna.
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 crepeomerpuu. CrencTsus u3
akcuoM. B3aumHoe pacnonosxeHue IByX
npsAMBIX B ipocTpancTse. [lapamnensHocTs
npsaMoii u mnockocty. IapannensHocTh
wiockoctei. [lapannensaoe
npoektupoBanue. Ilocrpoenue
M300paKeHUH IPOCTPAHCTBEHHBIX (UTYD
/JTex/

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




4.3 [Ipakruueckoe 3ansTHE 25 J1.1
[lepnenaukynapHOCTH TPSIMOI 1 JI1.2J12.1J13.1
wiockocTH. IlepneHuKyIsp 1 HaKIOHHAS
K INIOCKOCTH. PaccTosiHie OT TOYKH 10
IJIOCKOCTH. YTOJI MEXAY IpsAMOH U
IUIOCKOCThIO. Perienue 3anau.

Mp/

4.4 [Ipaktuueckoe 3ausTHe 26 J1.1
Teopema o0 Tpex nepneHANKYIIsIpax. YToI JI1.2J12.1J13.1
MEXTYy TUIOCKOCTSIMU.

[eprieHTUKYIAPHOCTH MIOCKOCTEI.
Perenue 3anau. /TIp/

4.5 Pemenue Tunossix 3anad. [lonroroska J1.1
JOKJIaJIOB, Tipe3eHTaIuii, pedepatos. /Cp/ JI1.2J12.1J13.1

4.6 Mmuororpauuuku /Tema/

4.7 MHororpaHHas HOBEpXHOCTb. J1.1
MHororpannuk. ['panu, BepiinHsl, pedpa JI1.2J12.1J13.1
MHororpanauka. Teopema Ditnepa.

Beimykublii MHOTOTpanHuK. Pa3BepTka
MHororpassuka. [IpaBusbHbIC
MHOTOTpaHHUKH /JIex/

4.8 [Ipakruyeckoe 3ausiTue 27 JI1.1
Pemrenue 3amay mo reme JI1.2J12.1J13.1
Mp/

4.9 [Tpakrudeckoe 3ansTHe 28 JI1.1
[Mapamnenenunen. [Ipsmoit u JI1.2J12.1J13.1
MIPSIMOYTOJIbHBIN mapajutenenunes. Kyo
Mp/

4.10 [Tpakrudeckoe 3ausTe 29 JI1.1
[Mupammuna. [IpaBunbHas mupaMusa. JI1.2J12.1J13.1
VYceuennas nupamuna /IIp/

4.11 Pemenne trunoseIx 3ama4. Iloaroroska JI1.1
JOKJIaJIOB, TIpe3eHTaluii, pepepatos. /Cp/ JI1.2J12.1J13.1

412 Tena u moBepxHOCTH BpamieHus /Tema/

4.13 Hununnp. Konyc. Ycedyennsiit konyc. lllap J1.1
u cdepa, ux ceuenus. KacarenbHas JI1.2J12.1J13.1
IUIOCKOCTH K cepe /JIex/

4.14 [IpakTuaeckoe 3ansaTue 30 JI1.1
Hununnp. Konyc. Yceyennsiit konyc. lllap JI1.2J12.1J13.1
u ctepa, ux ceuenns. KacarenpHas
IUIOCKOCTH K cdepe
Mp/

4.15 Pemenue tunossix 3agay. [loaroroska JI1.1
JOKJIaJIOB, Tipe3eHTanuii, pepepatos. /Cp/ JI1.2J12.1J13.1

4.16 U3mepenns B reoMeTpun
/Tema/

4.17 OnpenesneHue 00beMa reOMEeTPUIECKOTO J1.1
Tena. Beruncnenue oobeMa npusmsl, JI1.2J12.1J13.1
MTUPaMUIBI, YCEUCHHOM MUPAMHUIBI,

LIHHAPA, KOHYCa, YCEYEeHHOTO KOHYCa.
Brrancnenne miomaaei moBepXHOCTEH

LIHHAPA, KOHYCa, YCEYeHHOTO KOHYCa.
Brruncnenne oobema mapa 1 miomanu

coepsl /Jlex/

4.18 [Ipaxktuueckoe 3ansaTue 31 J1.1
Brrancnenue miomaaelt TOBEpXHOCTEH U JI1.2J12.1J13.1

00BbEMOB NIPU3MBL, TUPAMUBL, YCEUEHHOM
nupaMubl, HAJIAHAPA, KOHYCa,
YCEUeHHOTO0 KOHyca. Brrancienne oopeMa
nrapa ¥ mwiomaau chepsl

Mp/




4.19

[pakTryeckoe 3ausaTue 32
Perenue 3anau no teme /Ip/

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

4.20

Permenne THMOBBIX 3a1a4. [IoATOTOBKA
JOKJIaJIOB, TIpe3eHTaluii, pedeparos. /Cp/

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

421

BexTops! 1 KOOpAMHATEI
/Tema/

4.22

Bexropsl. Monyns BexkTopa. PaBencTBo
BEeKTOPOB. CII0’KE€HIE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha YHUCJIO.
Koopaunats! BexTopa. [eiicTBust Hag
BEKTOpaMH B KoopauHaTax. CKalspHoe
IIPOU3BE/IEHIE BEKTOPOB, €T0 CBONCTBA.
Beruncnienue AMMHBI BEKTOpA U yriia
MEXJy BEKTOpaMH 110 UX KOOpAXHATaM
/Jlex/

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

4.23

[Ipakrudeckoe 3ansTue 33
[IpsiMmoyronbHast (1ekapToBa) cucTeMa
KOOp/IMHAT B IIPOCTPaHCTBE. Brrunciienue
PACCTOSHUS MEXKAY IBYMS TOUKaAMH.
VYpaBHeHue cepsl. YpaBHEHHE
TUTOCKOCTH.

Mp/

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

4.24

[IpakTuaeckoe 3ansaTue 34
Pemienue 3a1ay ¢ npuMeHEHUEM BEKTOPOB
u koopaunat /IIp/

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

4.25

Pemenue tunoBsix 3agay. [loaroroska
JOKJIaJIOB, TIpe3eHTanuii, pepepatos. /Cp/

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

Paznen 5. KomOunaropuka, Teopust
BEPOSITHOCTEH M MaTeMaTHYeCKast
CTATHCTHKA

51

OnemeHThl KoMOUHaTOpuKH /Tema/

5.2

OCHOBHBIE TIOHATHS KOMOMHATOPHKH.
[punuun cnoxenus. [TpuHuun
yMHOXeHUs. Pa3memnienus, mepecTaHoBKY,
coueTanus /JIex/

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

53

[IpakTudaeckoe 3ansaTue 35

Pemenue 3anau Ha moacyeT ynuciaa
pa3MeleHnH, 1epecTaHOBOK, COYETaHUH,
Ha repebop BapuaHTOB

Mp/

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

54

Pemienne tunossix 3ama4d. [loaroroeka
JOKJIaJIOB, Tipe3eHTaluii, pepepatos. /Cp/

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

55

DJIeMEHTHI TEOPUH BEPOSTHOCTEH
/Tema/

5.6

CrnyugaitHoe coObiTre. JJocToBEpHOE U
HEBO3MOXKHOE cOObITHA. COBMECTHBIE U
HECOBMECTHBIE COOBITHS. DIIeMEHTapHbIE
HCXOJIBI OTIBITA.

/JTex/

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

5.7

Kiaccuueckoe ompeesieHie BEpOSTHOCTH
coObITHS. Branciienne BeposSTHOCTH
coOBITHS HA OCHOBE ee ompeneneHus /JIex/

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

5.8

JuckperHas ciydaiiHasi BEJIMYUHA,
crocoOkl ee 3anaHus. YucaoBble
XapaKTEPUCTUKU JUCKPETHOH Clly4aitHOH
Ben4HHBL. [ToHsTHE O 3aKOHE OONBIIMX
gucen /Jlex/

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




5.9 [Ipakruueckoe 3ausTue 36 2 2 J1.1
coObITHII. BEposSTHOCTH CyMMBI COOBITHIA. JI1.2J12.1J13.1
[IpousBenenue coObITH. Y CIOBHAS
BEPOATHOCTH coObITHA. HezaBucumele
coObITHs. BeposTHOCT Mpou3BeACHHS
coObrtnit /Tlp/

5.10 [Ipakruueckoe 3ausTue 37 2 2 J1.1
Pemenue 3amau no teme /IIp/ JI1.2J12.1J13.1

511 Pemenuie Tunossix 3anad. [loaroroBka 2 6 J1.1
JOKJIaJIOB, Tipe3eHTauii, pedepatos. /Cp/ JI1.2J12.1J13.1

5.12 3JIeMEeHTHI MaTEeMaTHYECKON CTaTHCTUKU 2
/Tema/

5.13 3agaun MaTeMaTHIeCKON CTAaTUCTUKH. 2 4 J1.1
I'enepanbHas COBOKYIHOCTb M BEIOOPKA. JI1.2J12.1J13.1
Cpennee apubmerndeckoe. /JIek/

5.14 CraTicTHYecKoe pacipe/ieneHue 2 4 J1.1
(BapuannoHHbIH pan). [Toauron. JI1.2J12.1J13.1
T'ucrorpamma. /Jlex/

5.15 [Ipakruueckoe 3ansTHE 38 2 2 J1.1
Pemenne mpakTHaeckux 3a1ad c JI1.2J12.1J13.1
MPUMEHEHHUEM BEPOSTHOCTHBIX ~ METOJIOB
Mp/

5.16 Pemenue Tunoseix 3anau. [Tonroroska 2 2 JI1.1
JOKJIaJIOB, Tipe3eHTauii, pedepatos. /Cp/ JI1.2J12.1J13.1

5.17 /Konc/ 2 2 J1.1

JI1.2J12.1J13.1

5.18 /Ox3amen/ 2 J1.1

JI1.2J12.1J13.1
5. ®OH1 OHEHOYHBIX CPE/ICTB
5.1. KoHTpoJibHbIE BONPOCHI U 33 JaHUS
IpakTnyeckue 3agaHus ISl MPAKTHYECKUX 3aHITHIl U CAMOCTOSITETLHBIX PadoT K pasueny 2.
3amanue 1. Pemnts  ypaBHenme x (x - 5)=-
a)dul,; 0) 4,5; B) 4; r)—4ul; n) 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. Berauciurs (1_1}(1_0’2)_3§ .
5 6 24
a) gli; 6) 3.9; B) g1l ; r) 4; n) ,1l.
12 12 12
3anaunue 4. [Ipe/ICTaBUTE B BUle CTENEHH W HANTH 3HAYEHHUE BBHIPAKEHHUS a’ 'iig mpu  a=6.
a
a) 6; o -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.
3amanme 6. Peninte HepaBeHCTBO 5 (x +4) <2 (4x—5)
a)x< -10; 0)x< -4, B) x> - 10; r) x> 10; o) x<-18.
3apanme 7. Beruncoute 5 2 1 8 .
i) —=+1
73 4 2711
3 5
a) 15; 6)1; B _3il; n-1;  p Ll
14 12 12
5 7.8
3ananue 8. [IpencraBuTh B BUie CTENEHM W HAWTH 3HAYEHUE BHIPAKEHUS - npu c=4
Cc
a) 16; 6 _1; B) 4; n-16;, ) 1.
16 16

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

3amanmue 10. [Tocrpouts rpaduk GyHkumy y = 2x + 1.
3aganue 11. B npsMoyroasHOM TpeyroibHUKE THMOTeHy3a  paBHa 10 cM, a OIMH U3 KaTETOB
6 cM. Haiitu BTOpOIt Kater.

a) 4 cm;

3ananue 12. bank BelIuTaunBaeT €xeroaHo 8%

6) 16 om; B) 8 oM; V136cem; 1) 10cMm.

cocrasisn 7600 pvoaeii?

OT CyMMBbI BKJIaJia. Kaxkoii ctaneT CyMMa 4€pes3 ro, €Ciin HepBOHa‘IaHLHBIﬁ BKJ1a]




3aganme 13. B npsiMoyronbHOM TpeyroibHUKE TUIIOTeHY3a  paBHa 10 cM, a oguH u3 kareToB 8 cM. Haiitu BTOpOIi KarterT.

a) 4 cM; 6) 6 cM; B) 8 cM; V136cem; 1) 10cMm.
3ananmne 14. bank BeirtaunBaeT exeronHo 8% ot cyMMbl BKiIaja. Kakoii craHeT cyMMa yepes ToJl, €M IepBOHAYaIbHbIA BKIIA/1
cocragisit 8600 pyOneii?

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

3aganue 16. Yipoctuts Beipakenune XY Y
X+y X-Yy
IpakTnyeckune 3agaHus ISl IPAKTHYECKHX 3aHATHI U CAMOCTOSITEJILHBIX PadoT K paszaeny 3.
3aganue 1. YkaxuTe MHOXKECTBO 3HaUeHUS QyHKIMu Y =5 + 4
1) (0; +o0); 2) (5; +0); 3) (4 +);  4) (-0 Fo0)
3ananme 2. Haiiiure 4nciio Wi CyMMy YHCEN 5; -2; 0; 6, BXOAAIIUX B MHOXKECTBO 3HaueHui Gpynkuun Y = 0,1 %3
1)5; 2)3; 3) 11; 4H7
3aganne 3. KakoMy IpoMeXyTKy IPHHAUICKHUT KOPEHb YPAaBHCHU 03x%=111,
9
1) (-10; 0); 2) (-6; 3); 3) (3;5); 4)(5 11)

3apanue 4. Ykaxxure HauOOJbIIEE U3 YUCET

1
— 3) 02°% 4 125
35

3ananue 5. Ykaxure pelueHus HepaBenctea 3X75> 1
81
1) (-0; 9); 2) [-9; + 0); 3) (o5-9);  4)[9 +w)
3aganue 6. YKaKUTe MHOKECTBO 3HAYeHUS pyHKIUH Y = 2 %!
1) (-o0; +o0); 2) (1; +o0); 3) (Li+);  4)(0; +oo)
3aganue 7. Haiinure uncno wm cymmy umcen -5; 3; 4; -6, BXOAAMUX B MHOXKECTBO 3HAUCHUN QyHKIMH ) = 01" -3.
1) -5; 2)3; 3) 10; 47
3aganmne 8. Kakomy npomexxyTKy NpUHAAIEKUT KOPEHb YPaBHEHHUS 0,4 8* =6,25.
1) (-10; 0); 2) (-6; 3); 3) 35; 4(5 11
3aganme 9. VYkaxuTe HaUMEHBIIEE U3 YHCEI
1) L 2)V81% ;3 3% 41
27
[MpakTHyeckue 3a1aHus IS IPAKTUUECKHUX 3aHATHIH ¥ CAMOCTOSTEIBHBIX PaboT K paszzeny 4.
1. «Yriel 1 ux m3Mepenus. OnpenereHue CHHyca, KOCHHYca, TAHT€HCa i KOTAaHT'€HCa

1)5% 2)

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

1) 150° 2) 330° 3)210° 4) 420°

3amanne 2. Touka eAMHIIHON OKPYKHOCTHU ¢ abcuuccoi -1 COOTBETCTBYET YUCIY:
1) 7; 2) «; 3) 37 4) 27.

2 2
3ananme 3. Haiinure BoIpaxxeHue Jyis sina ,ecm COSax=b u nm<a<2r:
1) 1-b; 2) J1-b*; 3) - VJ1-b*; 4) 1-p°.
3aganme 4. VI3 naHHBIX 4ncel BIOEpUTE HANOOIbIICE:
1) V3: 2) 2sin”; 3) 15c0s” 4) tgzl'

6 6 3
Yacrs Il
3apanue 1. Paguannas Mepa IBYX YIJIOB TPEYrojbHUKAa paBHa ~ u 7, Haiinure rpagycHytro Mepy KaxJOro yria 3TOro
3 4

TPEyrojabHUKa.
3aganue 2. CKOJBKO YHCEI HA MPOMEXKYTKE [0;37] COOTBETCTBYET TOUKE CAUHUIHON OKPYKHOCTH C OPAHHATON -1.
3ananue 3. Haiinure 3Hauenue sinl120°.
2. TpuroHomerpuyeckue ypaBHeHus1 M pyHKIUU
3aganme 1. Pemnte ypaBHeHus:

. 1

1) sin@2x-%y==;
( 3) 2

,X 3

3) cos?X _sin2X
2 2 2

3aganmue 2. YKaXuTe HAaMMEHbBIIUI [TOJIOKUTEIbHBIA KOPEHb YpaBHEHU (Pe3yJIbTaT NpeACTaBbTe B IPalyCHOU Mepe).
tg (4x+60°) = V3.

3aganne 3. YkaxuTe HaMMEHbIIMH HEOTPHUIIATENBHBIA KOPEHb ypaBHEHHs Sin® X —6sinX+5 = 0.

2) 2cos (x—%) =1

; 4) cos5xcos4x +sin5xsindx = —% ;




3. TpuroHOMeTpUYEeCKHE ypaBHECHUS ¥ HEPABCHCTBA.
3apanme 1. arccosa mMeeT CMBICI, €CIIH:

ayac[0;m];, 6)ac[-1;1]; B)ac[-—;=]ir)ae(-11).
3aganue 2. arcsina uMeeT CMBICII, €CIIH:
a)a€0;n]; 6)ac[-1;1]; B)ae[-g;g];r)ae(-l;l).

3ananme 3. PemieHrieM ypaBHeHust  COSx = O SBISIOTCS:

a)x=2+2TN,NEZ; G)X=TN,NEZ B)X=T+TNNEZ; r)X=T+27Tn,neZ.
2 2

3ananmue 4. PemieHrieM ypaBHeHust  COSx = - 1 sBystoTes:

a)x=2+27Tn,n€Z; 6)X=Tn,ne€Z; B)X=T+TnneZ; r)X=T+27n,neZ
2 2

3amanue 5. Berancnure: arcsin 0+ arctg./3

2)0.5; 6) 1; B)7: 02,
3 2
3aganme 6. Beruucnure: arcos 0 + arctg 1
a)0,5; 6) 1; B)7; r) 37
3 4

3ananme 7. YpasHenue 2tgx = -3:

a) UMeeT OJTHO pelIeHNe; 0) He UMEET pEellIeHHs; B) UIMEET JIBa PEIICHHUS; T) UMEeT OECKOHEYHOE MHOKECTBO PEILICHHH.
3ananmue 8. YpasHenue ctgx - 4= 0:

a) UMeeT OJTHO pelIeHue; 0) He UMEET PEIICHHS; B) MMEET JiBa PEILICHHUS; ') UMEeT OECKOHEYHOE MHOYKECTBO PEIICHUH.

[IpakTuveckue 3alaHus JJIs IPAKTHYCCKHUX 3aHATHI U CAMOCTOSTENBHBIX PaboT K paszeny 5.
3anpanue 1. Beruncnure:

-2i3 -2
1) 54 2) @SJE ; 3 V11%d*; 4 (T
250 19
3aganme 2. Haiimure 3HaueHNE BBIPAKEHHS:
= - -
1) (3%,4/32wj5, 2) 25—(1(?0: _4qos Tpu  d=64
+
3apanue 3. YipocTuTe BRIPAKEHIIS:
. |
1) kS%.4k% ; 2){1.".'r - 3]‘- + bx? : 3) 1 fa+1) 3fa? )
Va-1 Va ) Ya-2¥a+l

3ananue 4. Pemute ypaBHEeHUs:

1) Vi2x? +7x-10 —4x=5; 2) 1 1 o
; Ji-t =0
gX-'—COSX

3amanue 5. Cymma JByX 4KCel paBHA +/18, @ MX Pa3HOCTh paBHA /14 .

HaiiauTe npon3BeieHnE STHX THCETL.
3apanue 6. Boruncimrh .
A log 1 16

2
3ananme 7. Boraucmuts 5% 2,
3ananue 8. Beruuciurs I093135 - |Og3 20+ 2Iog36 .

1

—logs —
log, 6 5

3aganme 9. Bpmumemuts 16%%° -5 17,

3apanue 10. Brruuciauth |og01250,64+|og01510.

3agauue 11. Boraucnurs  109,50,125-10g, 64 |
log, 2

3ananne 12. Pemure ypapuenue 2%~ =16.
1) -1, 2) 1, 3) 7, 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]-
3ananue 14. Pemure ypaBHeHue 2~ {16—2“} =0.
8

1) 7. 2) -2; 3)
3

4)0.

w|~




3aganme 15. Pemure HepaBeHCTBO 0,9x2+x > 0,912.
1) (—o0—4)U(3+0); 2) (—o0—3) U (4i+o0); 3) (-4; 3); 4) (-3; 4).

3aganue 16. Pemmre ypaBuenne 9° +3=4-3", B oTBere ykaxxure KOPEHb yPaBHEHHS WM CYMMY KOPHEH, €CITH HX HECKOJIBKO.
IMpakTuyeckue 3afaHus Ul IPAKTUUECKUX 3aHATHH U CAMOCTOSATEIbHBIX PabOT

1. «B3auMHOE pacnookKeHUe IBYX NMPSIMBIX B TPOCTPAHCTBE. YTOI MY TPSIMBIMID

Bapwuanr 1.

3amanue 1. JlaHsl mapayuiensHble IOocKocTH o ¥ 3. Uepes Touku A u B mimockocTy o maHbI apauiebHbIe IPsSMEIE, IepeCceKaroIne
IUTOCKOCTH B B Toukax Al u B1.

Haiinure A1B1, ecim AB = Scm.

3anmanue 2. Orpeskn ABu CDnapaiiebHbIX MPSIMBIX 3aKITFOUSHBI MEXKTy MapaljIeIbHBIMU TUIOCKOCTSIMH.

3amanue 3. BepHO, 4TO IIIOCKOCTH MapauIeIbHbI, €CITU MPsMast, JIeKaIIas B OTHOH IIIOCKOCTH, MapajuielibHa IPYTOH TNIOCKOCTH?
Haiinnre AB, eciim CD=3cMm

3amanue 4. BepHo 1 yTBEpKICHUE, YTO TUIOCKOCTH MApaJUICIbHBI, €CITH JIBE MPSIMBIE JISXKAIUE B OJJHOU TUIOCKOCTH, COOTBETCTBEHHO
MapauieIbHbI ABYM MPSIMBIM JIPYTOH TUIOCKOCTH?

3amanue 5. JIBe IUIOCKOCTH MapauIeIbHBI MeX Ty co00i. M3 Touku M, He Jexariei Hu B OJJHOW U3 ATHX TUIOCKOCTEH, HA MEXTY
IJIOCKOCTSIMH, ITPOBEJEHBI JABE MPSIMbIE, IIEPECEKAIOIIIE ITH IIOCKOCTH COOTBETCTBEHHO B TOUKax Ai Az, B1 u B,. M3BecTHO, uTO
MA1: 4CM, Blez 9CM, A1A2: MB1

HaiigureMAuMB,

3amanue 6. J/[Be IIOCKOCTH MapauIeIbHbI MeXy co00i. M3 Touku M, He JexkaIniei Hi B OJJHOW U3 ATHX IIOCKOCTEH, HU MEKITY
IDIOCKOCTSIMH, TIPOBEICHBI JIBE MIPSIMBIE, IIEPECEKAIOIINE YTH IIIOCKOCTH COOTBETCTBEHHO B ToUKax A1 1 Az, B1 u B,. M3BecTHO, uTO
MA1: 4CM, Blez 9CM, A1A2: MB1

HaiigureMAuMB,

2. llepnernukynsp u HakiioHHAss. CBONCTBA MEPIEHIUKYISIPHOCTH TIPSIMOH ¥ ITIOCKOCTH.

3amanue 1. [lepeknaanna JTUHOM 5 M JISKUT CBOUMHU KOHIIAMHU Ha IBYX BEPTHKAIBHBIX CTOJ0ax BrICOTOM 3 M u 6 M. KakoBo
paccTosiHUE MEXTy OCHOBaHHUSIMH CTOJI00B?

3amanue 2. VI3 TOYKY K TUIOCKOCTH POBECHBI IBE HAKJIOHHBIE, paBHBIC 5 ¢M U 8 cM. [Ipoekiust 01HO# U3 HUX Ha 3 ¢M OOJIbIIIe IPYTOH.
Haiigure mpoeknnn HaKIOHHBIX.

3amanue 3. Kakoil IIMHBI HY)KHO B3SITh MIEPEKIIAIUHY, YTOOBI €€ MOXKHO OBLIO ITOJIOKUTh KOHIIAMH Ha JIB€ BEPTHUKAIBHBIC OMOPHI
BBICOTOH 4 M 1 8§ M, TIOCTaBJICHHBIE HA PACCTOSIHUM 3 M OfHA OT JpYroi?

3amanue 4. 13 TOYKHU K TUIOCKOCTH MPOBEICHBI IB€ HAKJIOHHBIC, OJTHA U3 KOTOPBIX Ha 6 ¢M JuTHHHEe Apyroi [Ipoekiuy HaKJIOHHBIX
paBuel 17 cM u 7 cm. Haligute umHel  HaKJIOHHBIX.

HpaKTI/I‘-IeCKI/Ie 3aJaHuA IJIA IIPAKTUICCKUX 3aHATHI U CAMOCTOSITEIHHBIX pa60T K pasaeiny 11.

2
3apanue 1. Beruncnure wuHTErpait: J'(3X2 + X — 4)dx>
1

3 2.B ‘a) f :
aJaHUE Z. DBIYUCIIUTE I/IHTeI‘paJI .a) J’ (4X3 X+ 5)dX y
1

3ananue 3. s ¢yuxuun f(X) = 3sinx Haiinure:
@) MHOXKECTBO BCEX  I1€PBOOOPA3HBIX;
- s

6) nepsooOpasHyIo, rpahuk  KOTOpPoil mpoxoaut uepes  Touky M ( ;0)
3ananue 4. s pynxounm f(X) = 2c0SX  Haitnure:

a) MHOXKECTBO BCEX  MEPBOOOPA3HBIX;

0) nepBooOpasHyo, rpahuK  KOTOPOH MPOXOAUT Uepe3 TouKy M (g ;0)
3aganne 5. Beraucnure, c/ienas IpeiBAPUTENLHO PHCYHOK, IIOMans  (GHUTypHI, orpanndenHoi mmausmu: y = 0,5 %%,y =0, x =2, x
=0.
3aganne 6. BorauciuTe, CIenaB MpeIBapuTENLHO PUCYHOK, TUIONIAML (Uryphl, OTpaHndeHHON muausaMu: y = 2 x%, y =0, x=3,x = 0.
3apganmne 7. Jlokaxure, uro Qynxuus F sensercs nepsoodpasnoii mis ¢pyrxuuu f(x) na npomexytie ( - o0 ; +o0), ecmn F(x) = x° — 4,
f(x) = 3x2
3ananue 8. [loxaxkure, uto QyHkums F spiasercs nepsoobpasnoit ars yrkimu  f(X) Ha  mpomexyTke ( - o0 ; +00), eciu
F(x) = 2x — x?, f(x) =2 - 2x.

3apanue 9. Berauciure HHTErpai .EHXZ +(x— 3)2] dx
0

3aganmue 10. Beruncnure nunterpan T[XZ + (1_ X)z] dx
0

Kom0unnaropuka:

3ananue 1. VI3 Kop3uHBbl, B KOTOPO HaxoasTcs 4 OenbIxX U 7 YepHbIX 1apa, BBIHUMAIOT OAWH map. HaiiTu BeposiTHOCTB TOTO, 4TO 1I1ap
OKQXXETCS YEPHBIM.

3ananue 2. OnpenenuTb BEPOSTHOCTD MOSBICHUS «repOa» npu OpOcaHUH MOHETHI.

3aganue 3. B xop3une 20 mapoB: 5 cuHMX, 4 KpaCHBIX, OCTalbHbIE YepHbIe. BEIOUpaloT Hayaady onuH map. OnpeneanuTh, ¢ Kakon
BEPOSTHOCTBIO OH OY/IET I[BETHBIM.

3ananue 4. CoObITHE A COCTOUT B TOM, YTO CTAHOK B T€UEHHE Yaca norpedyer BHUMaHUs pabodero. BeposaTHOCTb 3TOro coObITHs
cocrasisieT 0,7. OnpenennuTs, ¢ KaKoi BEPOSITHOCTHIO CTAHOK He MOTPe0yeT BHUMAHHSI.




3ananue 5. J{ns kaX0r0 U3 ONMCAHHBIX COOBITHI ONpPEAEIUTe, KAKUM OHO SIBJISIETCS: HEBO3MOXKHBIM, JJOCTOBEPHBIM MJIM CIIyYaiHbIM:
1) 3aBTpa OyneT Xopoluas 1moroJa,

2) B siHBape B TOPO/IE MOMIET CHET;

3) B 12 yacoB B ropojie HIET A0XKIb, a uepe3 24 yaca OyIeT CBETHTh COJIHIIC,

4) Ha IeHb POKICHUS BaM IOAApsAT FOBOPSIIETo KPOKOHIIA,

5) Kpyriias OTIIMYHHUIA MTOTYYHT JABOMKY;

6) KaMeHb, OPOILIEHHBIH B BOJY YTOHET.

3amanue 6. Onpenenure MOy, cpeHee apudMeTHieckoe U pa3max psga: 5, 6, 11, 11, — 1.

3amanue 7. KakoBa BEpOSTHOCTH TOTO, UTO 33fyMaHHOE ABY3HAYHOE YHCIIO AeNuTCs Ha 3 wiu nenurtcs Ha 2?7 Omnpenenurte BUJ
COOBITHSL.
a) CII0)KeHHEe COOBITHIA; 0) pou3BeeHNE COOBITHI.

3amanue 8. Ha ctos OpocaroT JBa UTpalibHBIX TeTpadzpa (Cepblil 1 Oemblil), Ha TPaHIX KaKI0TO U3 KOTOPBIX TOUKaMHU 0003HAYCHBI
yrciaa oT 1 10 4. CKOJIBKO Pa3IMuHBIX Map YUCEIT MOKET MOSIBUTHCS Ha FPAHSX 3TUX TETPAdAPOB, CONPHKACAIOIIUXCS C TOBEPXHOCTHIO
crona?

3amanue 9. M3 10 nepBbIX HATYPaIBHBIX YHCEN CIIyYaiiHO BBIOMpAIOTCS 2 YKCia. BeIYucInTe BEPOSITHOCTH CICAYIOMIUX COOBITHIA:
a) 0JIHO U3 BBIOPAHHBIX YKCE — ABOMKA; 0) 00a YKciia HeUeTHBIC.

3ananue 10. B Opurane 4 sxeHmuHb! 1 3 My>kunHbl. Cpean 4ICHOB Opuraabl pa3sirpeiBatoTcs 4 Ouiera B Teatp. KakoBa BeposiTHOCTh
TOTO, 4TO cpeu obyaaareneil GUIETOB OKaXeTCs 2 )KCHIIUHBI M 2 MYKYUHBI?

Bonpocs 1511 NOATOTOBKH K KOHTPOJIBHOH padoTe
1. Hemnple u parioHaNbHEBIE YUCIA.

2. JleficTBUTENbHBIE YUCIIA.

3. KomrutekcHble yucna.

4. ITpubnxeHHbIe BEIYUCIeHUs. [lorpenrHocT NpUOIMKEHHBIX 3HAYCHUH YK Ce.
5. @yHKuMU 1 rpaduKu

6. OCHOBHEBIE TOHATHS TPUTOHOMETPHUN

7. IlpeoOpazoBaHus MPOCTEHIIMX TPUTOHOMETPUUECKUX BhIPAKEHUN

8. TpuroHomeTpuiecKkre ypaBHEHHUS 1 HEPABEHCTBA

9. Kopenb N-oii cTeneHu u ero cBoicTBa. MppanoHaibHble ypaBHEHUS

10. Crenenn ¢ panrOHATBFHBIMA MTOKA3aTENSIMA U KX CBOWCTBA

11. Jlorapudmsl. Jlorapudmuuecknue ypaBHEHUSI U HEPaBEHCTBA

Bonpocs! 15151 MOATOTOBKH K IK3aMeHY:

1) CreneHb ¢ palMOHAILHBIM U JCHCTBUTEIBHBIM TIOKa3aTeNIIMU CBOMCTBA.

2) CrenienHast (hyHKIIHUS, €€ CBOHCTBA U rpauK.

3) MoxkazaTenbHast GYHKIHMS, €€ CBOWCTBA U rpaduK.

4) Jlorapudmsl. ColicTBa J0rapudmoB.

5) Jlorapudpmuyeckas pyHKIHUS, €€ CBOHCTBA U rpaduK.

6) OmnpenenieHne CMHyca, KOCHHYCa U TaHT€HCa yriia.

7) 3Haku cUHYyca, KOCHHYCAa M TaHT€HCa.

8) 3aBUCHMOCTBH MEX]ly CHHYCOM, KOCHHYCOM M TAHT'€HCOM OJJHOTO M TOTO K€ yIJa.
9) TpuroHOMeTpHIECKHE TOXIECTBA.

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

11) 3aBHCUMOCTH MEXIY CHHYCOM, KOCHHYCOM H TAHT€HCOM OJHOTO M TOTO )K€ yIJIa.
12) TpuroHomeTpuuecKue TOKICCTBA.

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

14) YpaBHeHue COSX = a.

15) Ypasuenue Sinx = a.

16) YpaBuenue tg x = a.




17) CoiicTBa GyHKIUH y = COSX U ee rpaduk.

18) CaoiictBa (pyHkimn y = Sinx u ee rpaduk.

19) CgoiictBa dyHkumu y = tg X = a 1 ee rpadux.

20) O6paTHBIE TPUTOHOMETPHUECKHE (HYHKITHH.

21) CymecTBOBaHME Ipe/ieiia MOHOTOHHOM OTpaHHYEHHOM MOCIIE0BATEIbHOCTH.
22) IpousBoaHasl.

23) IpaBuna guddhepeHrpoBaHusL.

24) 'eoMeTpUYECKUil CMBICI TPOU3BOTHOM.

25) IlepBooOpazHasi.

26) ®opmyna Herotona-JIeiOHuUIA.

27) TabauyHoe u rpaduyecKkoe MpeCTaBICHNE TaHHbIX.

28) YuncnoBble XapaKTEPUCTUKHU PSJIOB TaHHBIX.

29) IMoouepeHbII U OJHOBPEMEHHBIN BBIOOP HECKOIBKHX 3JI€MEHTOB M3 KOHEYHOTO MHOKECTBA.
30) ®opmyJibl YKCIa IEPECTAHOBOK, COYCTAHHIA, pa3MEIICHHH

31) ®opmyna 6uHoMa HproToHA.

32) CaoiicTBa GHHOMHATBHBIX KO3()(HITHEHTOB.

33) Tpeyroasnauk [Tackars.

34) DieMeHTapHBIC U CJI0XKHBIC COOBITHSL.

35) PaccMoTpeHnue ciy4aeB U BEPOSTHOCTh CYMMbI HECOBMECTHBIX COOBITHI, BEPOSTHOCTE TPOTUBOIOIOKHOTO COOBITHSL.
36) [TonsTHE O HE3ABUCHMOCTH COOBITHIA.

37)BeposSTHOCTh U CTATUCTUYECKAS YaCTOTa HACTYIUICHHS COOBITHSI.
38) Axcuomsl crepeomerpun. HekoTopeie ClieICTBUS U3 aKCHOM.
39) IlapannensHbIE MIPSIMBIE B IPOCTPAHCTBE.

40) IMapaienbHOCTh MPSMON U TUIOCKOCTH.

41) Yron Mexay MpsIMBIMH.

42) Yron Mexay IByMs IPSMBIMH.

43) Ilpu3Hak nmapamienbHOCTH IUIOCKOCTEH.

44) CoiicTBa mapauIeibHBIX IJIOCKOCTEA.

45) Terparmp.

46) Iapannenenumnes.

47) lleprieHANKYISpHBIE IPSIMBIE B TIPOCTPAHCTBE.

48) INapannensHble MPsIMbIE, TIEPICHIUKYIISAPHBIE K IUIOCKOCTH.

49) llpu3HaK MepHeHIUKYIIPHOCTH IPSIMOH U TUIOCKOCTH.

50) Teopema o TIPsAMO¥, MEPIICHIUKYIAPHON K MJIOCKOCTH.

51) Teopema o Tpex mepHIeHINKYISIPaAX.

52) Yron Mexay MpsiMO U IJIOCKOCTBIO.

53) JIByrpaHHsbIit yroai.

54) IIpu3Hak NepHeHANKYISIPHOCTH ABYX INIOCKOCTEH.

55) IIpssMOyTOBHBIN MapaienenumneI.

56) ITonsaTHEe MHOTOTpaHHHUKA.

57) llpuzma.

58) Ilnomans MOBEPXHOCTH MPU3MBIL.

59) I[lupamuna. [IpaBunbpHas mupamuaa.

60) YceueHHas nmupamua.

61) [Imomanp MOBEPXHOCTH YCEUSHHOUW MTUPAMHU/IBI.

62) O0beM npsAMOil IPU3MBL.

63) O0pem muIHIpA.

64) O0BeM HaKIIOHHOHN MPU3MEI.

65) O0beM upamMuIbL.

66) O6Bem KoHycCa.

67) O6bem 1mapa.

68) CteneHp ¢ pallMOHALHBIM H JICHCTBUTEILHBIM TIOKA3aTENIMH CBOMCTBA.
69) Crenennas QyHKIMs, €€ CBOWCTBA U rpaduk.

70) IToka3arenbHas HYHKIHS, €€ CBOWCTBA U TpaduK.

71) Jlorapudmel. CBolicTBa 10rapu(MoB.

72) Jlorapudmuueckas GpyHKIMA, ee CBOWCTBA U rpaduk.

73) Onpenenenue cuHyca, KOCUHYCa M TaHTEHCA yTJia.

74) 3Haku cuHyca, KOCHHYCa ¥ TaHTeHca.

75) 3aBUCUMOCTD MEK/Y CHHYCOM, KOCHHYCOM U TaHI€HCOM OJIHOTO M TOTO K€ yIJia.
76) TpUrOHOMETPUICCKUE TOKIECTBA.

77) CuHyc, KOCUHYC U TAHT'€HC YTJIOB O, M —0.

78) 3aBHCUMOCTBH MEKIY CHHYCOM, KOCHHYCOM U TaHTE€HCOM OJTHOTO U TOTO XK€ yTiia.




79) TpuroHomMeTpHyecKre TOXECTBA.

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

81) YpaBHeHue COSX = a.

82) YpaBHenue Sinx = a.

83) YpaBHenue tg x = a.

84) CpoiicTBa QyHKIMH Y = COSX U ee rpaduK.

85) CaoiicTa GyHKIMH y = SiNX U ee rpaduk.

86) CpoiicTBa QpyHkImH y = g X = a 1 ee rpaduk.

87) ObpartHble TpUroHOMETpUYECKUe (PyHKIHUH.

88) CyiecTBoBaHuME Mpejiesia MOHOTOHHOW ONpaHMYCHHOW TIOCIICI0BATEIBHOCTH.
89) IIpousBonasi.

90) IMpaBuna nuddepeHnUpPOBaAHHUS.

91) 'eomeTpuveckuii CMbICI IPOU3BOJHOIA.

92) IepBooOpa3Has.

93) ®opmya Hetorona-JIeitOuua.

94) TabnuuHoE U rpa)uvIecKoe MPEACTABICHHE JAHHBIX.

95) YucnoBble XapakTepUCTUKH PSIOB IaHHBIX.

96) [ToouepeHbIi U OTHOBPEMEHHBIN BBIOOP HECKOJIBKHUX 3JIEMEHTOB M3 KOHEUHOTO MHOKECTBA.
97) ®opMyJibl YKCIIA TIEPECTAHOBOK, COYCTAHHI, pa3MEILICHUN.
98) ®opmya buHOoMa HproToHA.

99) CpoiicTBa OMHOMHATIBHBIX KO3(D(HHUIIMECHTOB.

100) TpeyronsHuk [lackas.

101) DreMeHTapHBIC U CI0KHBIE COOBITHSI.

102) PaccMmoTpeHHe cilydaeB U BEPOSITHOCTH CYMMbBI HECOBMECTHBIX COOBITHI, BEPOSITHOCTH MPOTHUBOIOJIOXKHOTO COOBITHSL.
103) TlonsiTHe O HE3aBUCHUMOCTH COOBITHH.

104) BeposITHOCTh U CTAaTHCTUYECKAsI YACTOTA HACTYTUICHHUS COOBITHSL.
105) Akcnomsl ctepeomeTprn. HekoTopble ClieICTBHUS U3 aKCHOM.
106) TIpsiMble B pOCTPaHCTBE.

107) IlapamiensHOCTH IPSIMOM M TUIOCKOCTH.

108) Yroa Mexay npsMbIMH.

109) Yron Mexay AByMs TIPSIMBIMHU.

110) ITpu3Hak napaiesabHOCTH IIOCKOCTEH.

111) CgoiicTBa mapamieNbHbBIX IUIOCKOCTEH.

112) Tetpasap.

113) [Mapamnenenume .

114) TIlepnenauKyIsipHBIC NPSMBIC B IPOCTPAHCTBE.

115) [MapannenbHbIe MPsIMBIE, TEPIIEHIUKYIIPHBIE K IIOCKOCTH.
116) Ipu3Hak nepneHUKyJISPHOCTH IPSIMOH U INIOCKOCTH.

117) Teopema o TpsMOi#i, MEPIIEHAUKYIIPHON K TUIOCKOCTH.

18) Teopema 0 Tpex MEePIEeHANKYIISAPAX.

119) Yron Mexay npsMoit i TIIOCKOCTBIO.

120) AByrpaHHBIi yroi.

121) [Ipu3Hak nepreHANKYIIPHOCTH JBYX TUIOCKOCTEH.

122) IpssMOYTOJIbHBIH MapaiieIenunes

123) [loHsiTHE MHOTOTPAHHUKA.

124) Ipusma.

125) [nomanb MOBEpXHOCTH MPU3MBI

126) Tupamuna. [IpaBuibHas MUpamMua.

127) YceueHnHas nupamuja.

128) [Inomanb MOBEpXHOCTH YCEUSHHOW MUPAMHUIBI.

129) O6beM npsiMoii IPU3MBL.

130) O6beM HHITHHIPA.

131) OOBbeM HAKIOHHOH PU3MBI.

132) O6bpeM nupamMubl.

133) O6Bem KkoHyca.

134) O6bem mapa.

5.2. TeMbl NHCHMEHHBIX PadoT

1. HempepsiBHBIE poOu.

2. [IpuMeHeHUEe CIOKHBIX MPOIICHTOB B SKOHOMHUYECKUX pacyeTax.
3. IapannenbHOe TPOEKTUPOBAHHUE.

4. CpenHuie 3Ha4YeHHS U UX IPUMEHEHUE B CTATUCTHKE.

5. BexTopHoe 3ajaHue NpsIMbIX U IJIOCKOCTEH B MPOCTPAHCTBE.

6. CnoxxeHre rapMOHHYECKHUX KOJIeOaHUH.

7. I'paduueckoe penieHne ypaBHEHUN 1 HEPABEHCTB.

8. IlpaBuiibHBIC U TOTYIPABHIIbHBIE MHOTOTPAHHHUKH.

9. Konnueckue ceyeHus ¥ MX IPUMEHEHHE B TEXHUKE.

10. TTonsitue nuddepenuana u ero NPUI0KECHHUS.




11. Cxembl IOBTOPHBIX HCHBITAHUH BepHyiu.
12. UccnenoBanue ypaBHEHUI U HEPABEHCTB C ITAPaMETPOM.

5.3. ®oH1 OLIEHOYHBIX CPEACTB

Pasnen 1. Beenenue

YerHell onpoc.

Bomnpocsr 1iis codbeceroBanusl.

1. Maremartuka B HayKe U MPaKTHYECKOH JIEsITeIbHOCTH.

2. lenn u 3agaun u3ydeHus: MmaTeMatuku B yuapexaenusx CIIO.
3.IToBropenne 6a3uCHOTO MaTepHuala Kypca OCHOBHOM IIKOJIBI.

Paznen 2. Pa3Burue noHATHs 0 yucie
Tewma 2.1. Llenble 1 paMOHANILHBIE YUCTA

YerHell onpoc.
Bomnpocs! 1is cobeceioBanusl.
1. Lemnble u parioHABHEBIC YUCIIa. BoimonHeHne apu)MEeTHISCKUX JISHCTBUH.

CamocTtosTenbHas padoTa.
1. BrlmlosiHeHMEe JOMAIIHETO 3a0aHus 110 TeMe 2.1.

Tema 2.2. JlelicTBUTEIBHBIC YHCIA

VYeTHBIl ompoc.

Bomnpocs! 111 cobeceioBaHusl.

1. MHOXeCTBa YHCelI: HaTypalIbHBIX, IETIBIX, PAMOHAIBHBIX, HPPALMOHAIBHBIX, 1eHICTBUTEIBHBIX.
2. Apudmerndeckue JeCTBUS HAJl PallMOHAIBHBIMHU YHCIAMHU, 3aKOHBI apU(METHYECKUX JICHCTBHIMA.
3. IpouenTsl. [lepemeHHbBIE ¥ TOCTOSTHHBIE BETHYUHBI.

4. YucnoBble BEIPAKEHHS C IEPEMEHHOI (1eTble U APOOHEIE).

5. YpaBHEHUs, KOPHU YpaBHEHUSI.

6. MHoOrouJIeH; CI0KEeHHE, BBIYUTAaHHE, YMHO)KEHUE MHOTOUJICHOB; CIIOCOOBI Pa3jio;KeHHss MHOTOYJICHOB HA MHOKHUTEIH, (POPMYJIBI
COKPAILEHHOTO YMHO>KEHHS.

7. KBagparHbie ypaBHEHHS, UX BHJIbI, POPMYJIbI AUCKPUMUHAHTA U KOPHEH KBaApPaTHOTO ypaBHEHUSI.
8. KBagparHsie HepaBeHcTBa. OTIpe/ie/ieHHe W CBOMCTBA JIMHEHHOM U KBaIPATHUHON (DYHKIIUH.

CamocrosrenbHast pabora.

1. BrinlojiHEHME TOMAIIIHETro 3aaHus 1o Teme 2.2.

2. BrInosiHeHHE HCCIeA0BaTEeIbCKUX MPOEKTOB Mo TeMaM: «HenpepwiBHbIe 1poOu», «IIprMeHEeHHE CIOKHBIX MPOLICHTOB B
9KOHOMHMYECKHX pacyeTaxy.

Tema 2.3. KoMmmieKkcHbIe yncia

VYeTHbll onpoc.

Bormpocsr s cobecenoBanusl.

1. IToaTHE 0 MHUMBIX ¥ KOMIUIEKCHBIX YHCJIaX.

2. 'eomeTpuueckast HHTEPIpPETAIHS KOMIUIEKCHBIX YUCEIL.

3. MonyJib KOMIUIEKCHOTO YHUCIIa.

4. CnoxxeHue, BRIYUTAHNE, YMHOKEHHUE U JielieHNe KOMIUIEKCHBIX —YHCE, 3aJJaHHBIX B anredpandeckoi hopme.

CamocTrosrenbHas padoTa.
1. BeInojiHeHHe JOMAIIHEro 3aJaHus 1o TeMe 2.3.

Tema 2.4. IlpuGnkenHble Beraucienus. [lorpennocty npuOImKeHHBIX 3HAUYSHUH YHCen

VYeTHbIl onpoc.

Bomnpocs! 1uist cobecenoBanus.

1. [TonsTHE aOCOMIOTHOM U OTHOCUTEIBHOM MOTPEITHOCTH.

2. AGcomoTHAs TIOrPEIIHOCTD U TPaHUIIA A0COIIOTHOM MOrPEIHOCTH NPUOIMKEHHBIX 3HAYSHNH YUCe.
3. BepHble 1 3Havamue udpsl 4ucia.

4. OTHOCHTENBHAS TOTPEIIHOCTh NMPUOIMKEHHOTO 3HAYSHHS YHCIIa.

5. OxpyrieHne U MOrpeuIHoCTb OKPYTIICHHS

6. JlelficTBus HaJ IPUOIM)KEHHBIMU 3HAYCHUSIMH YHCEJ C YIETOM I'PaHHMIL IIOTPEITHOCTEH.




7. BeluncneHus ¢ Hanepe.1 3aIaHHONU TOYHOCTBIO.
8. [IpuOnmKeHHbIC BBIYUCIICHUS.

CamocrosrenbHas pabora.
1. BoINIOJTHEHHE TOMAIITHETO 3aJaHus o Teme 2.4.

Paznen 3. ®ynkuun u rpaduku
Tema 3.1. ®yHk1MHU 1 TpadUKU

VYeTHbIi onpoc.
Bormpocsr s cobecenoBanusl.
1. OCHOBHBIE MTOHATHSI, HEOOXOIMUMBIC JIsl PEIICHHS MPAKTHUECKUX 3aaHuit 1o Teme « DyHKIUM U rpadukm.

[IpakTuyeckoe 3aganue.

1. IIpuMeps! 3aBUCHMOCTEH MEXIy IIEpEMEHHBIMU B PEAIBHBIX MPOLECCax U3 CMEKHBIX TUCIUIIIHH.
2. Onpenenenue GyHKIUN.

3. IlocTpoenue u yreHue rpadukoB HyHKIUH.

[IpakTudeckoe 3aganue.

1. TIprMeps! 3aBUCHMOCTEH MEXKy TIEPEMEHHBIMU B PEATbHBIX MPOIECCaX U3 CMEXKHBIX TUCHUIUINH. OnpeaeneHue GyHKIUi.
ITocTpoenue u ureHHe rpaduKOB HYHKITHIA.

2. Apudmerndeckue onepauy HaJl QyHKIHSIMU.

3. Cnoxnas pyHkuus (komnosuiust). [IoHsITHE 0 HEPEePBHIBHOCTH (YHKIIHH.

CamocrosrenbHas pabora.

1. BeinosiHeHHe ToMaIiHero 3a1aHus no Teme 3.1.

2. PacueTHO-rpaduueckue paboThI.

3. IuauBHIyallbHBIH TPOEKT € UCTIONb30BaHHEM HH()OPMAITHOHHBIX TEXHOJIOTHH.

Paznen 4. TpuroHOMeTpHUYECKIE YPAaBHEHUS U HEPABEHCTBA
Tewma 4.1. OCHOBHEIE IOHITHS TPUTOHOMETPHUN

VYeTHBIH ompoc.

Bomnpocsr 1uist cobecenoBanusi.

1. Vbl 1 BpamaTesibHOE IBUKEHUE.

2. PanuanHoe u3mepeHue yriioB U JIyT.

3. Cunyc, KOCHHYC, TAHI'€HC, KOTAHI'€HC ITPOU3BOJILHOTO YIJIa.
4. Panuannas Mepa yria.

[IpakTuueckoe 3ananue.
1. PagyanHbIil METOA U3MEPEHUS YITIOB BPALIECHUS U CBS3b C IPadyCHON MEPOH.

CamocrosrenbHast pabora.

1. BrinojiHeHME TOMAIIHEro 3aaHus mo teme 4.1.

2. PaboTa co cripaBOYHO#t IUTEPATYpOi ISl COCTABICHHS TAOJIUIBI COOTHOIICHUI palHaHHON U TPayCHON MEPbl OCHOBHBIX YTJIOB.
3. Co3panue npeseHTanuu 1o teme «VIcTopus CTaHOBIICHUS M Pa3BUTHUSL TPUTOHOMETPUI.

Tema 4.2. OcHOBHbBIE TPUTOHOMETPUYECKHE TOXKAECTBA
VYeTHbIl onpoc.
Bomnpocs! 4111 cobece1oBaHus.

1. Tpuronomerpudeckue onepanuu. OCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA.

HpaKTI/I‘IGCKOG 3alaHUC.
1. Bemomaenue pra)KHeHI/Iﬁ Ha NIPpUMCHEHUE OCHOBHBIX TPUT'OHOMETPHUYECKUX TOXICCTB.

CamocrosrenbHas pabora.
1. BeimonHeHre JOMAIIHETo 3aJaHus 110 TeMe 4.2.
Tema 4.3. IIpeobpazoBaHue NPOCTEHIINX TPUTOHOMETPUIECKUX YPaBHEHUH

ITpakTHyeckoe 3agaHue.
1. ®opmyiisl ABOIHOTO yria. dopMyIbl MOJIOBUHHOIO yIia.




3. @ynkuuu cuHyc ¥ KocuHyc. Mx cBoicTBa U rpaduku.
4. OyHKIMK TAHT'CHC M KOTaHTeHC. VX cBoiicTBa u rpaduku.
5. O0parHble TpUroHOMETpU4ecKue (QyHKIHH.

[MpakTH4eckoe 3aaaHue.
1. ITocTpoenue rpadMKOB TPUTOHOMETPHUECKUX (PYHKIIHH.

CamocTrosTenbpHas padoTa.
BrinmonHenue moMaiiHero 3afganus no reme 4.3.

Tewma 4.4. Tpuronomerpudeckre ypaBHEHHs 1 HEPaBEHCTBA

VYeTHbIi ompoc.

Bormpocsr mis cobeceioBanusl.

1. OGpaTHBIE TPUTOHOMETPHIECKHE QYHKIINU: apKCHHYC, ApKKOCHHYC, apKTAaHT'€HC, aPKKOTAHTeHC.
2. [Ipocreiimme TpUroHOMETPUUECKUE yPAaBHEHUSI.

3. TpuroHomMeTprU4ecKue ypaBHEHHUSI.

[IpakTudeckoe 3aganue.

1.Pemienne TpUrOHOMETPUYECKUX yPAaBHEHH.

2. Pemenne TpUTOHOMETPHUIECKUX HEPABEHCTB.

3. Busibl TPUrOHOMETPUYECKUX YPABHEHHH.

4. PemeHnie TPUTOHOMETPUYECKUX HEPABEHCTB U CHCTEM.

[IpakTuueckoe 3aganue.

1. Pemenne mpocTeHmnx TPUTOHOMETPUIECKUX ypaBHEHUH.

2. Pemenue npocTeimmux TPUrOHOMETPUIECKHX HEPAaBEHCTB.

3. Perrenne TpUrOHOMETPUYECKUX YPABHEHUMH, CBOIINXCS K KBaAPATHBIM, OJJHOPOJHBIX U PELIAEMbIX C TIOMOIIBIO Pa3IMIHBIX
(GbOopMyJI TPUTOHOMETPHUHU.

Paznen 5. Kopuu, crenenu u norapudmsl
Tema 5.1. Kopens N-oii creneHu u ero cBoiicTa. MppannoHaibHble ypaBHEHUS

YcrHebIl onpoc.

Bompocs! ast cobeceroBaHUSL.

1. KopH1 HaTypanbHOW CTENIEHH U3 YUCIIAa U UX CBOMCTBA.
2. OmpeneneHue KOpHS N-0# CTETICHN.

3. OcHOBHBIE CBOMCTBA KOPHEIL.

4. Tlonstie 00 UPpAIMOHATEHOM YPaBHEHUH.

[IpakTuueckoe 3anganue.

1. Brruncnenne u cpaBHEHUE KOPHEH.

2. BbInosiHEHNE pacueToB C paJUKalIaMHU.

3. IlpeobpazoBaHue panrOHAIbHBIX U UPPALIMOHAIBHBIX BBIPAKEHHH.
4. Penienue uppanuoHaIbHBIX yPaBHEHUI.

5. Pemenue npukiaaHbIX 3a1ad.

CamMocTosTenbHas paboTa.

1. BeinosiHeHne 1OMaIlIHero 3a1aHus no teme 5.1.

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

4. IlogroTtoBka peeparos.

5. InauBuoyabHBIH IPOEKT € UCTIOIb30BaHUEM HH()OPMAIIMOHHBIX TEXHOJIOTHI.

Tema 5.2. Crenenu ¢ pauroHaJIbHBIMU MTOKa3aTENISIMU U UX CBOMCTBA

VYeTHbIl onpoc.

Bomnpocs! 4111 cobece10BaHUS.

1. CreneHb ¢ palliOHAJIbHBIM [10Ka3aTEIEM.

2. CpoiicTBa cTemneHell ¢ palluoHaIbHBIM [10Ka3aTEIEM.
3. Crenennas GpyHKLUS U €€ CBOMCTBO.

4. B3auMHO 0OpaTHbIC (QYHKIIUH.

5. PaBHOCUIIbHBIE ypaBHEHUS U HEPABEHCTBA.

[IpakTuueckoe 3ananue.
1. HaxoxaeHue 3HaueHHi cTeNeHel ¢ paluoHaIbHbIMU NoKa3aTexsiMu. CpaBHeHUe creneHeil. IIpeoOpazoBaHus BeIpaskeHuUl,




COJIepIKaIMX CTETeHH. PeleHue noka3arelibHbIX YpaBHEHHH.
2. INokazarenpHast QyHKIHMS, €€ CBOWCTBA U rpauK.
3. TToka3aTenbHbIC YpaBHEHHS 1 HEPABEHCTBA.

[IpakTuyeckoe 3ananue.
1.Pemenne npukiIagHeIX 3a7a4.
2. [IpumeHeHne KOpHEH U cTereHel P BEIYUCICHUN CPEIHUX, JACIEHUH OTPE3Ka B «30JI0TOM CEYCHUUY.

CamocrosrenbHas pabora.

1. BeinosiHeHHE TOMAIIHETo 3a1aHus 1o Teme 5.2.

2. Pabota ¢ yueOHO# nuTepaTypoil 1Mo TemaM: «J[0Ka3aTelbCTBO CBOMCTB cTeneHn», « CTEeNeHb ¢ MPPAIHOHAILHBIM ITOKa3aTeIeM).
3. Pemenne BapraTUBHBIX 3aa4.

Tema 5.3. Jlorapudmsl. JlorapudmMudeckue ypaBHeHHsI 1 HEPaBEHCTBA

YerHbIl onpoc.

Bomnpocsr 1iis codbecetoBanusl.

1. JTorapu¢msl 1 UX CBOKCTBA.

2. JleciTUYHBIC U HATYpAIIbHBIC JIOTapH(MBI.
3. IlpaBuna neiicTBuii ¢ torapudmamu.

[IpakTuueckoe 3aganue.

1. Jlorapupmuueckasi pyHKIHs, €€ CBOUCTBO U rpaduK
2. JlorapupMuuecKie ypaBHEHHUS] 1 HEPaBEHCTBA.

3. JlorapudmMuyeckre CHCTEMBbI YPaBHEHHI.

[IpakTuueckoe 3aganue.

1. Haxosxaenue 3HaUeHU# Joraprdma mo npou3BoJIbHOMY OCHOBaHHIO. [Iepexo 0T 0JJHOro OCHOBaHHUs K Ipyromy. Beruncienue u
cpaBHeHue JiorapupmoB. JlorapupmMupoBaHue U MOTCHIMPOBAHUE BBHIPAKECHHIA.

2. [MpubnxeHHbIe BEIYUCIICHUS M PELLICHUs TIPUKIIAJIHBIX 3a/1a4. Pemenue orapudmMuuecknx ypaBHeHuil. Pemenne npukiaHpx
3ajay.

CamocTtosTenbHas padoTa.

1. BrlmlosiHeHHE JOMAIIHETO 3a0aHus 110 TEME 5.3.

2. Co3aHue Mpe3eHTAIUH 110 TeMe  «3HaueHWe | UCTOPHUS TOHITHS JIorapumar.

3. BBINOJTHEHHE UCCIIEI0BATEIBCKOTO MTPOEKTa Mo Teme: «VICTopus BOSHUKHOBEHUS JioraprudMoBy. PellieHie BapuaTUBHBIX 3a/1a4 110
teme «llepexoq K HOBOMY OCHOBaHHIOY.

Paznen 6. KomOunaropuka
Tema 6.1. OcHOBHBIE TOHITUSI KOMOMHATOPUKH

YerHbIl onpoc.
Bomnpocsr 1uist cobecenoBanusi.
1. Uctopus pa3BuTHS KOMOWHATOPHKH, €€ POJIb B PA3IMYHBIX Cepax 4emoBeUeCKON KU3HEACATETbHOCTH.

ITpakTHyeckoe 3agaHue.
1. [IpuknagHble 3a1a4u.

CamocrosrenbHas pabora.

1. BeinosiHeHne 1oMarisero 3ajaHus mo teme 6.1.

2. Coznanue npe3eHTanuii o reMam: «Vctopus cTaHOBIeHUS KOMOMHATOPUKI», «KU3Hb 1 HaydHas aestensHocTh M. HproToHay.
3. Pemrenue BapnaTHBHBIX 3aad.

Tema 6.2. Buasl coennHeHnit

VYeTHbIl onpoc.

Bormpocsr s cobecenoBanusl.

1. Bunel coenuHeHHi - coOueTaHus, pa3MeILeHus], IEPECTaHOBKY, CBsI3b MEXTy MPeICTaBICHHBIMH BUIaMu coeqnHeHnid. Gopmymna
onnoma HrroToHa.

2. CpoiicTBa OMHOMHHAIBHBIX K03 durmentos. TpeyronsHuk [Tackans.

[IpakTuueckoe 3ananue.

1. [IpaBuiia KOMOMHATOPUKH.

2. Perrenrie koOMOMHATOPHBIX 3a71a4.

3. 3azauy Ha MOACYET YMCNIA pa3MEILEHUH, IEPeCTAHOBOK, COUETaHUN.

4.Pemenue 3ana4 Ha nepebop BapuaHTos. bunom HeloTona u Tpeyronsuuk Ilackams.




5. IlpuknaaHeie 3a7a4u.

CamocTrosrenbHas padora.

1. BeInojiHeHHe JOMAaIIHEro 3aJaHus 110 TeMe 6.2,

2. Co3yiaHue mpe3eHTaIMy 1Mo TeMe  «Buabl KoMOWHATIHIT.

3. Pabota c JOMOJHUTEIBHOMN ITUTEpATypoid IO TeMe «CoueTaHusl C TOBTOPESHUSIMID.
4. Pemenue BapuaTHBHBIX 3a/1a4.

Paznen 7. IIpsiMble TIIOCKOCTH B IPOCTPAHCTBE
Tewma 7.1. [Ipsimble mmockocTu B mpocTpaHcTBe. [lapamiensHOCTh MPSIMBIX U TUIOCKOCTEN B TIPOCTPAHCTBE

VYeTHbIl ompoc.

Bormpockr s cobecenoBanusl.

1. [TapamiensHOCTH NPAMBIX U TUTOCKOCTEH. [lapannenbHOCTh mIoCcKOCTeH.

2. epneHquKyISPHOCTD NPSAMBIX. [IepreH MKy IIPHOCTD MPSIMBIX M TUIOCKOCTEH.

3. [lepniengukynsip u HakIOHHAs. [lepneHANKYISIPHOCTD IIIIOCKOCTEH.

4. T'eomerpuueckue npeodpa3oBaHus NpocTpaHcTBa. [lapaiieabsHOe TPOEKTHPOBAHHE.

5. Yrom Mexay mpsMOi U TNIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTAMU. J|ByrpaHHBIN yTroJI.

6. IIpu3HaKky B3aMMHOTO PaCIIOJIOKEHHS NPSAMBIX. YTOI MEXTy MPSIMBIMU. TE€OpEeMbl O B3aUMHOM PACIOJI0KEHUH MPSIMOM U
IUIOCKOCTH.

7. IlpusHaky 1 cBOICTBa MapajlIeNbHBIX IIIOCKOCTel. PaccTosiHME OT TOUKM 10 IMIIOCKOCTH, OT IPSIMOM JI0 INIOCKOCTH, PACCTOSIHHE
MEXK/TY TUIOCKOCTSIMHU, MKy CKPEIIMBAIOIIUMICS MIPSIMBIMH, MEXIY TPOM3BOJILHEIMU (UTYypaMu B IPOCTPAHCTBE.

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

[IpakTuueckoe 3aganue.
1. Pemiennie BBIYMCIMTENBHBIX 3aJa4 U 33J1a4 Ha I0Ka3aTeIbCTBO C MCIOJIb30BAHUEM aKCHOM CTEPEOMETPUU U UX CIIENCTBHH,
olpezieneHuii 1 TeopeM 110 TeMe «IlapaanenbHOCTh NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE

CamocTtosTenbHas padoTa.

1. BrlmlosiHeHNE JOMAIIHETO 3a0aHus 110 TeMe 7.2.

2. Co3panue npe3eHTaiuu mo teMe «Mctopus pa3BUTHS CTEPEOMETPUNY.

3. 3roToByieHe AEMOHCTPAIIMOHHOI MOJICITH K TEOpEMe O MEPECeUeHHH JABYX MIOCKOCTEH TPEThEH.
4. Pemenne BapuaTUBHBIX 3aJau.

5. HauBHyaIbHBIA POEKT C MCIIOIb30BaHHEM HH(POPMAIIHOHHBIX TEXHOJIOTHI.

Tewma 7.2. [leprieHANKYISAPHOCTH MPSMBIX U ITIOCKOCTEH B IPOCTPAHCTBE

YerHebIl onpoc.

Bomnpocs! 1uist cobecenoBanusi.

1. Onpenenenue neprneHUKyIsApa U3 TOUKU Ha INIOCKOCTh, OCHOBAaHHE NIEPICHUKYIIAPA, PACCTOSHUE OT TOUKH J0 TUIOCKOCTH,
HAKJIOHHOM OT TOYKH J10 MJIOCKOCTH, OCHOBAaHNE HAKIIOHHOM, MPOEKIIMH HAKJIOHHOM.

2. Teopema 0 3-X IepHIeHINKYISIPaX.

3. T'eomeTpuueckue npeobpa3oBaHuUs MPOCTPAHCTBA: MapalIeIbHbINA IEPEHOC, CHMMETPUS OTHOCUTENIBHO IIOCKOCTH.

4. IMapannensHoe mpoektupoBaHue. [romans opToroHansHoM npoekuu. M300pakeHne mpocTpaHCTBEHHBIX Quryp.

[IpakTuueckoe 3ananue.

1. PemteHne BEIYMCIMTEIBHBIX 3aa4 U 3a/lad Ha J0Ka3aTeJIbCTBO C UCIIOJB30BaAaHHUEM aKCUOM CTCPEOMETPUHU U UX CﬂeﬂCTBHﬁ,
oTpeiesIeHH U TeopeM U3 TeMbl «lleprneHanKyISpHOCTh NPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBEY.

CamocrosrenbHas pabora.

1. BeinosiHeHHe TOMaIIHero 3a1aHus no Teme 7.3.

2. 3roToBneHne JeMOHCTPALMOHHON MOJIENH K TEOpEMeE O TpeX HNepIeHIUKY IIpax.

3. BrInonHeHUe nucclie1oBaTeIbCcKoOro MpoekTa mo teme: «llapannensHoe NpoeKTHPOBAHUEY.

4. Pemenue BapUaTUBHBIX 3a7ay.

5. TToaroroBka pedeparos.

Paznen 8. KoopauHatsl 1 BEKTOPbI

Tema 8.1. [lekapToBa cucTemMa KOOpAUHAT B IIPOCTPAHCTBE

VYcTHBI o1poc.

Bomnpocs! 1uist codbecenoBaHusl.

1. IlpsiMmoyromnbHas (IeKapToBa) cUCTeMa KOOPAWHAT B IPOCTPAHCTBE.

2. ®opMyiia pacCTOSIHUS MEXKY IBYMsI TOUKaMHU.

IIpakTrueckoe 3a1aHue.




1 [lexapToBa cuCTeMa KOOPJMHAT B IPOCTPAHCTBE.
2. CocraBiieHre ypaBHEHUI OKPYKHOCTH, chepbl, TUIOCKOCTH.
3. Briuncienue paccTOsHUS MEXy TOYKaMHU.

CamocTrosTenbHas padoTa.

1. BeInojiHeHHE JOMAIIHEro 3aJaHus 1o TeMe 8.1.

2. Co3aanue mpe3eHTanuu mo reMe <«OKu3Hb 1 TBOpuecTBO P. Jlekapray.

3. Pabora c yueOHOIi U cClipaBOYHOM TUTEpaTypoid 10 TeMe: «CriocoObl 3ajaHus IPSIMOFi».
4. PeureHrie BapuaTUBHBIX 3a/1a4.

Tewma 8.2. Bextopsl

VYeTHbIi ompoc.

Bormpocsr mis cobecenoBanusl.

1. Bextopsl. Moayns BekTopa. PaBeHcTBO BekTOpoB. Crio’keHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YHCIIO.
2. PaznoxxeHue BeKTOpa MO HANpaBJICHUSAM. YTOJI MEXIY ABYMS BEKTOPaMH.

[IpakTuueckoe 3aganue.
1. [Ipoexuns Bektopa Ha och. KoopannaTe! BekTopa. CKalsipHOE MPOU3BEACHNE BEKTOPOB.
2. Ucnionp3oBaHne KOOPJAMHAT U BEKTOPOB IPH PELICHUH MaTEMAaTHUYECKUX M MTPUKIIAIHBIX 33]1a4.

[Ipaktuueckoe 3a1aHue.
1. Bexropsl. JleticTBus ¢ BekTopamu. JleiicTBUS C BEKTOpaMU, 3alaHHBIMHA KOOPAHHATAMHU.
2. CkanspHoe NpOu3BeICHUE BEKTOPOB. BeKTOpHOE ypaBHEHUE MPSIMOH U IJIOCKOCTH.

CamocrosrenbHas pabora.

1. BrInosHeHHE JOMAIITHETO 3aIaHus 110 pazneny 8.2.

2. Pabota c yueOHo# nmuteparypoii mo remam: «CyMMa HECKOJIBKHX BeKTOpoB. [IpaBuiio napamienenumnena», «[[poekuus BeKTopa Ha
OCh».

3. BhINosTHEHUE UCCIIEIOBATEIBCKOTO MIPOEKTA MO TeMe: «BeKTopHOe 3a1aHNe NPSMBIX U TNIOCKOCTEH B ITPOCTPAHCTBEY.

Paznmen 9. MHOTOTpaHHUKY U KPYTIIBIE TENa

Tema 9.1. MHOrOrpaHHUKH

VeIl onpoc.

Bompocs! ast cobeceroBaHUSL.

1. MMapamnenenunen. Ky6. [Tupamuna. IIpaBuneHas nupamua. YceueHHas nupamuna. Terpasap. CumMerpuu B kyoe, B
napajulesienumese, B npusme 1 nupamune. CedeHus Ky0a, IpU3Mbl U IUPAMUIBL.

2. IpencrasneHue o NpaBUIIbHBIX MHOTOIPAaHHUKAX (TeTpaspe, KyOe, OKTaspe, 10JeKadApe U UKOCadIpe).

3. O6bem u ero m3mepeHue. MuTerpansaas popmyna oosema. Popmysl 06bemMa KyOa, TPSIMOYTOIBHOTO HMapaIeNenuIe [, IIPA3MEL,
MUPaMUJIBL.

4. Tlogo6wue ten. OTHOMIEHHS IUIOMAeH TOBEPXHOCTEH M 00BEMOB MOTOOHBIX TeEll.

5. Paznuunble BUbl MHOTOrpaHHUKOB. VX n300paxenus. CeueHus, pa3BepTKU MHOrOrpaHHUKOB. [1nomans nosepxHoctu. Buns
CHMMeTpHii B IpocTpaHcTBe. CHMMETpHs MHOTOTPaHHHUKOB. BErducnenue mromanei 1 005eMOB.

IMpakTideckoe 3aaHue.

1. Pemienue 3a1a4 Ha MOCTPOEHHUE CEYEHNI MHOTOIPaHHUKOB.

2. Pemennie 3a1a4 Ha BEIYHCIICHHUE IUIONIANIEH TOBEPXHOCTH U 00bEMOB MHOTOTPAHHHKOB.

3. Ucnonp3oBaHye CBOWCTB MHOTOIPAaHHHUKOB IIPU PELICHNH MaTeMAaTUYECKUX U MPUKIIAJHBIX 3a7a4.

CamocrosrenbHas pabora.

Beimonnenue nomamiaero 3axanus mo teme 9.1.

1. Pabora ¢ yueOHoli muTeparypoii o remam: « MHororpannsie yribl. Teopema Ditnepay; «3Be3quaTbie MHOTOrpaHHUKH. KpucTamisr —
MIPUPOHBIE MHOTOTPaHHUKNY; « CHMMETPHSI B IPUPO/IE, TEXHUKE.

2. Co3pmanue npeseHTanu mo teme: «Ku3up u TBopuectso JI.Jinepay.

3. MsroToBiieHne MOJIEIH MHOTOTPaHHHKA.

4. BrINnoyHEHHE MCCIIEA0BATEILCKOTO MPOEKTA 10 TeMe: «[IpaBUIbHBIC U OJTYTIPaBUIbHBIC MHOTOTPAHHUKIY).

5. M3roToBiieHne MOJIEIH TeTpadpa ¢ 3aJaHHBIMHU MapaMeTPaMH.

Tewma 9.2. Kpyribie Tena

VYeTHbIl onpoc.

Bormpocsr mis cobecenoBanusl.

1. OceBble cedeHNs U CEeUEHUs, MapajiebHbIe OCHOBAHUIO.

2. Ilap u cdepa, ux ceuenusi. KacarenapHas miockocTh K cdepe.
3. ®opmynbl 00beMa LUIKHIPA, KOHYCA, 1apa.

4. ®opMyIIBI IIOMIAIA TOBEPXHOCTEH MMIIMHPA, KOHYCa, chephL.




5. Pa3nuunble BBl KpyTibIX Te. Mx n3obpaxkenus. CeueHus:, pa3BepTKH KPYIIIbIX Tel.
6. CuMMeTpHst KpYTIBIX TE.

[IpakTudeckoe 3aganue.
1. Brrunciienue miomaaeii 1 00beMOB
2. Ucnonp30BaHue CBOWCTB TeNl BpAaIlEHUs MPU PEIICHUHA MaTeMaTUIECKUX U MPUKIIAIHBIX 3aad.

CamocTrosTenbHas padoTa.

1. Beimosnenne JOMaIHero 3agafus mo reme 9.2,

2. BrImostHeHNE UCCIIeIOBATELCKOTO MPOeKTa Mo TeMe: «KOHWYecKke cedeHns U UX MPUMEHEHUE B TEXHUKEY.
3. UsroroBnenue Moaeneld IMIMHIpPA U KOHyCa C 3aJaHHBIMU ITapaMeTPaMHu.

4. Pemenne BapuaTUBHBIX 3a/1a4.

Pasnena 10. Hayana MaTeMaTHYECKOIO aHAIK3a

Tema 10.1. I[TocnemoBaTenbHOCTH

VYeTHbIl ompoc.

Bormpocsr mis cobecenoBanusl.

1.YucaoBas mociaeqoBaTeIbHOCTD, CIIOCOOHI €€ 3aJaHus, BEIYUCICHUS WICHOB ITOC/IEI0BATEILHOCTH.
2. IIpenen mocien0BaTeIbHOCTH.

3. beckoHeuHO yOBIBaIOIIas TEOMETPUIECKAs IIPOTPECCHUSI.

CamocTrosTenbHas paboTa.

1. Beimonnenue nomamHero 3aganus mo teme 10.1.

Tewma 10.2. TIpousBogHas

VYeTHBIH ompoc.

Bomnpocs! 111 cobeceioBaHus.

1. Ilpuparnienue GyHKIUU.

2. MousTust o mpousBogHOM. [Tpon3BoaHas.

3. lpaBuna muddepennnporanus. Dopmysbl udhepeHIUPOBAHHUS.

4. ITpou3BogHbBIE CTETIEHHOH (PyHKIHMH.

[IpakTudeckoe 3aganue.

1. ITpou3BoAHbIC HEKOTOPBIX IEMEHTAPHBIX (QYHKLUIL.

2. ITpousBoaHAS CIIOKHON PYHKIIHH.

3. IIpou3BoAHBIE TPUTOHOMETPUIECKUX (DYHKIIUH.

[IpakTuueckoe 3aganue.

1. ITpou3sBoaHast MOKa3aTeNbHOH U TorapuMUIecKoi GyHKIUM.

2. I'eomeTpuieckuii cMbICT pon3BoaHOM. KacaTenpHas k rpaduKky GyHKIHH.

3. Bropas npon3BoiHasi, ee TeOMETPHIECKII 1 GU3HIeCKUi cMbIci. [Ipon3BoaHas B (PH3HKE H TEXHHUKE.
4. IlpusHak Bo3pacTanus U yobiBanus ¢pyHkimu. Kputnueckue TOUKH GyHKIUH, MAKCUMYMbl 1 MUHUMYMBL.
[IpakTuyeckoe 3aganue.

1. [IpumeHeHre NPOU3BOAHOI K MOCTPOCHHUIO TPapUKOB PyHKIIHH.

2. UccnenoBanre GpyHKIUH C MPUMEHEHHEM IIPOU3BOAHON. BEIMYKIIOCTE rpaduka GYHKIIMH, TOUKHU Ieperuoa.
3. HauGosnblee n HauMeHblIee 3HaU€HHE (QYHKIUH.

[IpakTuueckoe 3ananue.

1. IIpousBoHas: MEXaHUYECKUH U F€OMETPHUYECKUI CMBICIT MPOU3BOJHOM.

2. YpaBHeHHE KacaTeIbHOH B 00IIEeM BUJIE.

3. IIpaBuina u Gopmynsl auddepeHIrpoBanHusl, TAOINLA IPOU3BOIHBIX JTEMEHTAPHBIX (YHKIUH.

4. UccnenoBanne GpyHKIUH C TOMOLIBIO TIPOU3BOIHOM.

5. Haxoxnenne HanGobIIero, HAMMEHBIIETO 3HAYEHHUS ¥ HKCTPEMAIbHBIX 3HAUCHUH (DyHKIUH.
CamocrosrenpHas pabora.

1. BeinonHeHue qoMaiHero 3aganus no teme 10.2 .

2. Pabota c yuebHoi1 nturepaTypoii o teme: «IIpuOnmxeHHOE BHIYUCICHUE TPOU3BOJHOMN.

3. Brimonnenue ucciie1oBaTeabcKoro npoekra mno teme: «Ilonstue auddepenimana 1 ero NpUI0KeHU.
4. Pemrenrie BapuaTUBHBIX 3aa4.

Paznen 11. Murerpan u ero npuMeHeHue

Tema 11.1. [lepBooOpa3zHas

VYcTHBI ompoc.

Bomnpocs! 1iis codbecenoBanusi.

1. ITonsTHa NEepBOOOPa3HOIL, €€ OCHOBHOE CBOICTBO, IPaBUJIa HAX0XKICHUS TIEPBOOOPA3HO.
2. O3HaKOMJIGHHE C TEOMETPUYECKUM CMBICIIOM MEPBOOOPAZHON.

[IpakTuueckoe 3ananue.

1. BeinosiHeHNe  ynpaskHEHHH Ha HaXOXKAECHHUE IepBOOOPA3HBIX.

CamocrosrenpHas pabora.

1. BrlmosHeHne qoManigero 3ajanus no teme  11.1.




2. TToaroroBka pedeparos.

Tema 11.2. UnTerpan

VYeTHbIl ompoc.

Bormpocsr mis cobecenoBanusl.

1. [TousiTHe 06 OnpeieIEHHOM HHTETpaJe.

2. [Ipumenenue onpeneleHHOTO HHTerpaa JJisl HaX0XKISHUS TUIOLIa {1 KPUBOJIMHEHHON Tpareuy.
3. ®opmyna HeroTona—IJIeiiOnuma.

[IpakTuyeckoe 3ananue.
1. Brruncnenue onpeneneHHbIX HHTETPajIoB.
2. YeTbipe npaBuiia HAXOXKJICHHUS TUIOMIATN (QUTYPBI, OTPAaHHYCHHON JTUHUSIMH.

[MpakTH4eckoe 3aaaHue.

1. Beruucnenue miomiaau (GUrypsl ¢ TOMOIIBIO HHTErpaa.

2. TlpuMepsl TPUMEHEHHsT HHTETpaia B U3HUKE U TEOMETPHH.

[IpakTudeckoe 3aganue.

1. BoInoyTHEHHE  yIpaKHEHHH Ha BHIYUCICHUE OMPEACIEHHOTO HHTErpana.

2. [lpuMeHeHue HHTErpaia K BHIYUCICHUIO (PU3UYECKUX BEJTMYUH U IIOIAJICH.
CamocrosrenbHas pabora.

1. BrimmosiHeHMe JOMAaIIHErO 3a4aHus 1mo Teme 11.2.

2. Co3nanue nmpe3eHTanuu 1o reMe  «®Ou3ndeckuii 1 TeOMeTPUYEeCKUI CMBICIT HHTETPaIay.
3. Pabora ¢ yueOHoii tuTepaTypoit mo temaMm «IlepBooOpa3Has 00paTHBIX TPUTOHOMETpHUYECKUX (PyHKIMIY; «IIprubnmxeHHoe
BBIYHCIICHHE OTIPEICTICHHOTO HHTETPaay.

Paznen 12. DneMeHTHI TEOPUU BEPOSITHOCTEH U MATEMAaTHYECKOM CTATUCTHKU

Tewma 12.1. DeMeHTHI TEOPUH BEPOSTHOCTEH

VYeTHBIH ompoc.

Bomnpocs! 111 cobeceioBaHus.

1. Uctopus pa3BUTHS TEOPUHU BEPOSTHOCTEH U €€ pOJib B Pa3IUNUHBIX cepax YeI0BEUCCKOM KU3HEACIATEIILHOCTH.
2. Knaccuueckoe omnpezneneHue BEposTHOCTH, CBOMCTBA BEPOATHOCTEH, TeOpeMa O CyMMe BEPOSITHOCTEH.

[IpakTuueckoe 3aganue.
1. Berancnenue BepoOSITHOCTEH.
2. Pemenne npukinagHbIxX 3aaad.

CamocrosrenbHast pabora.

1. BrinosiHeHME TOMAIIHETo 3aaHus mo Teme 12.1

2. Pabota ¢ y4eOHOI u cripaBouHOU HHDOpMalmei mo Teme: «CTaTHCTHUECKOE ONPEICTICHUE BEPOSATHOCTI.
3. Coznmanue npe3eHTanuu no teme: «51. bepHymmm.

4. BrInoJHEHHE HUCCIIE0BATEIBCKOTO MPOEKTa Mo TeMe: «CXeMbl MOBTOPHBIX UCIIBITaHUI beprymmm».

5. Pemienue npukiagHbIX 3a1a4.

Tema 12.2. D1eMeHTE MATEMATUYECKOM CTATUCTHKH

VYceTHbll onpoc.

Bompocs! 1iist cobecenoBanusl.

1. Mcropus pa3BUTHS TEOPUHU BEPOSTHOCTEH U €€ pOJIb B pa3IMYHBIX cpepax yesloBeYEeCKOi KU3HEeSTEIbHOCTH.
2. Knaccuueckoe ornpezeneHne BeposSTHOCTH, CBOWCTBA BEPOSITHOCTEH, TeOpeMa 0 CyMMe BEpOSTHOCTEH.
[IpakTuueckoe 3aganue.

1. Brraucnenre BepoOSTHOCTEH.

2. Pemienue npukinagHbIxX 3a1ad.

CamocrosrenbHas pabora.

1. BrimonHeHne JOMaNIHero 3a1anus mo teme 12.2.

2. Pemrenne npukiiagHpIX 3a/1a4.

3. BoinonHeHue ucciie[oBaTeabcKoro MpoekTa mo reme: «CpeHnue 3Ha4eHHsI U UX IPUMEHEHUE B CTATUCTHKEY .
Paznen 13. YpaBHeHus u HepaBeHCTBA

Tema 13.1. YpaBHEeHHS ¥ CUCTEMBI yPaBHEHUS C ABYMS IIE€PEMEHHBIMU

VYcTHBI ompoc.

Bomnpocs! 1uist codbecenoBanusi.

1. PaBHOCHIIBHOCTD ypaBHEHWUI, HEPABEHCTB, CHCTEM.

2. OCHOBHBIE IPHUEMBI HX PEIIeHHs (Pa3IoKeHHue Ha MHOXKUTENH, BBEACHHE HOBBIX HEN3BECTHBIX, IIOJICTAHOBKA, rpaduueckuii MeToxn).
[pakTHyeckoe 3aqanHue.

1. ITpuknagueie 3anaun. [IpuMeHeHnE MATEMaTHYECKIX METOJIOB ISl pEIICHHS COJCPIKATEILHBIX 3a7a4 U3 Pa3JIMUHBIX 00JIacTei




HAYKH U [IPAKTUKH.
2. VlnTeprperanus pe3yabTaTa, yueT peallbHbIX OrpaHHIeHHH.

[IpakTuyeckoe 3ananue.

1. Kopuu ypaBHeHuii. PaBHocuibHOCT ypaBHeHHH. [IpeoOpa3oBanyie ypaBHEHUIA.

2. OcHOBHBIE ITPUEMBI pelIeHNs ypaBHeHUH. Perienue cucrem ypaBHeHuid. Vcronbp30BaHue CBOMCTB U rpaKOB (YHKLUH 115t
pelIeHnsT ypaBHEHHH.

CamocrosrenbHas pabora.

1. BeinosiHeHne qoMaiiHero 3ananus no reme 13.1.

2. BrimosHeHNe UCCIeI0BAaTENBCKOTO MPOeKTa 1Mo TeMe:  «JVccnenoBanue ypaBHEHNH 1 HEPABEHCTB C TApaMETPOM).
3. Pabora c yueOHoii tuTeparypoii o Teme: «[lorepst kKopHel B ypaBHEHUIX).

4. Pemenne ypaBHEeHU ¢ mapamMeTpamu.

5. Pemienne HecTaHIAPTHBIX YPaBHEHHUH U METOIbI UX PEILICHHSL.

Tema 13.2. HepaBeHcTBa 1 cUCTeMa HEPAaBEHCTB C BYMs IIEPEMEHHBIMU

YerHbll onpoc.

Bomnpocs! 1iis codbecetoBanusl.

1. PantmoHanpHble, UppAIlMOHABHbIC, TOKA3aTeIbHbIC M TPUTOHOMETPUYECKHE HepaBeHCTBa. OCHOBHBIC TPUEMBI UX PEIICHUSL.
2. Vcnonb3oBaHue CBOMCTB U rpadMKoB (pyHKIHUIA IPH pelIeHnH YpaBHEHUI 1 HepaBeHCTB. MeTo ] HHTEpBaJIOB.

[IpakTudeckoe 3aganue.

1. M300paxxeHne Ha KOOPJMHATHO IIIOCKOCTH MHOKECTBA PEIICHUH YPaBHEHUH W HEPABEHCTB C JABYM:I IEPEMEHHBIMU U UX CUCTEM.
2. Ilpuknagaeie 3anaun. [[puMeHeHre MaTEMaTHIECKUX METOIOB JJISI PEIISHUS COJIep KaTeIbHBIX 33/1a4 M3 PAa3IMIHBIX 00JacTei
HayKH{ M IIpakTUKu. HTepnpeTanus pe3ysbraTa, y4eT peaibHbIX OrpaHUICHHH.

[IpakTudeckoe 3aganme.

1. Pemienrie HepaBEHCTB C OJJHOM IIEPEMEHHOM.

2. PemieHnie HepaBeHCTB METOJJOM HHTEPBAJIOB.

3. Perrenre pannoHaIbHBIX, HPPAMOHATBHBIX, TIOKA3aTENbHbIX, JOTapUPMUUECKHX ¥ TPUTOHOMETPHIECKHX HEPaBEHCTB.

CamocTtosTenbHas padoTa.

1. BrlnlosiHeHME JOMAIIHETO 3a4aHus 110 TeMme 13.2.

2. Jloka3aTeabCTBO HEPABEHCTB.

3. PelieHue ypaBHEHHI U HEPABEHCTB C JIByMsI IEPEMEHHBIMHU.

4. Hepasencrsa ¢ napamerpamu. McciienoBanue ypaBHeHUI 1 HEPaBEHCTB C apaMETPaMH.

5. BBIMOJTHEHHE UCCIIEIOBATEIBCKOTO MTPpoeKTa o Teme: «I'paduueckoe pelieHre ypaBHEHH I 1 HEPABEHCTBY.

5.4. IlepeyeHb BUIOB OLEHOYHBIX CPEACTB

YCTHBII OmpocC,

TECTUPOBAHHE,

PE3yJIbTAThI BBINOJHEHUE TPAKTUYECKUX 33JJaHUH M CAMOCTOSTEIBHOM PaboTHI,
9K3aMeEH.

6. YHAEBHO-METOANYECKOE H HTHOPOPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJTUHbBI (MOAY JIS)

6.1. PekoMenayemas JiuTeparypa

6.1.1. OcHoBHas1 IUTEepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, rox
JI1.1 |Komwuccapos B. B., MaremaTrka: COOpHUK 3a/1a4: COOPHUK 3a/1a4 U YIPAKHCHHIA Hosocubupck: HoBocubupckmit
Komuccaposa H. B. rOCYJapCTBEHHBIN TEXHUYECKUI

yHuBepcutet, 2019

JI1.2 |Pomunex E. . MaremaTHka: IpakTUKyM Musck: PUIIO, 2019

6.1.2. JlononHuTeLHASA JUTEPATypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, rox
JI2.1 |I'yroBa C.T'., Karan E. |/luckperHas maTemaTuka U MaTeMaTHuyeckas joruka: yueOHoe |Kemeposo: Kemeposckuit
C. noco6ue TOCYJIapCTBEHHBIH YHHUBEPCHUTET,
2019

6.1.3. MeTroauueckue pa3padoTKu

ABTOpI)I, COCTaBUTCIIN | 3armaBue I/I3,HaT€J'H>CTBO, rog




ABTOpBI, COCTaBUTCIIN

3arnaBue

W3naTenbcTBO, roj

JI3.1

Cagonona B. 10.,
bopucos B. I

Maremaruka: yueOHO-METOIMYECKOe TOcoOue

Kemeposo: KemepoBckmii

2019

rOCyJJapCTBEHHBIN YHHUBEPCUTET,

6.3.1 JInueH3u0HHOE U CBOGOTHO pacnpocTpaHseMoe MPOrpaMMHoe odecrieyeHne, B TOM YHcjie 0Te4eCTBEHHOT0 MPOM3BOACTBA

6.3.2

Hepe'{e}lb HpO(l)eCCPlOHaJ'IbHBlX 0a3 TaHHBIX U l/IH(l)OpMaHI/IOHHle CIIPABOYHBIX CUCTEM

6.3.2.1

Cnpasounas ITpaBoBas Cucrema KoncynsrantlIlntoc

6.3.2.2

WudopmanmonHas cpaBoyHas cucremMa «l apanm»

7. MTO (o0opyaoBaHue U TeXHHYeCKHE CPEACTBA 00y4UeHHsT)

Ne Ha3nauenue OGopynoBanue no Anpec Bug
236 yueOHas ayJUTOPHS JUIs JleMoHCTpalmoHHoe 344029, PocroBckas
MPOBEICHHS 3aHATHIA obopynoBaHue, y4eOHO- o0acth, T. PocToB-Ha-
JIEKIIMOHHOT'O THIIA, 3aHATUI HaIJSITHBIE TOCOOUs Hony, IlepBomaiickuii
CEMUHApPCKOT0 THUIIA, Crienmann3upoBaHHAS pation, yn. CepkaHTOBa,
KYPCOBOTO MPOCKTUPOBaHUS |MeOenb: cTon — 14 mT., cTy — 2/104
(BBITIOJTHEHUST KyPCOBBIX 26 ., focka — 1 mrT.,
paboT), TpyMIIoOBEIX U
HH/IMBUIYaJIbHBIX
KOHCYJIbTAllUH, TEKYILIETo
KOHTPOJIS U IPOMEXKYTOUHOU
aTTecTaluuu
4

MIOMEIIEHHE IS
CaMOCTOSITEIIbHOM PabOTHI.
yueOHast ay TUTOPHS IS
IIPOBEJICHUS 3aHATUH ydueOHas
ayIUTOPUS U IPOBEICHUS
3aHATUI JTEKIHOHHOTO TUIIA,
3aHATAA CEMHUHAPCKOTO THIIA,
KypPCOBOT'O IIPOEKTHPOBAHUS
(BBINOJTHEHHSI KyPCOBBIX
pabort), rpynmnoBbIX U
HH/IMBUYaJIbHBIX
KOHCYJIbTallUi, TEKYILETO
KOHTPOJIS U IIPOMEXKYTOUHON

aTtecranuy, Jlaboparopus
MH()OPMAIIIOHHBIX

TEXHOJIOTH, TOMEIIEHUE st

CaMOCTOSTENbHOI paboThI

JleMoHCTpannoHHOE
o0opyoBanue, yaeOHO-
HATJISITHBIE TTOCOOUs
Crienanu3upoBaHHast
Mebeb: cTon — 19 wr., cTyn —
36 mrT., Tocka — 1 mT.,
KoMmbIoTepHI — 10 mT,
mpoekTop — | IT., TOCTy B
WnaTepuer

OmnepannoHHas cucTeMa
Microsoft Windows 10
home
[Ipunoxxenue
Oduc2016
Amnrtusupyc Nod 5
academic
Wnrepuer punbtp
UserGade
Cutema TeCTUPOBAHUS
MyTestx.1c
Mpennpusitue 1C 8.3
Byxranrepus 1C 8.3
Jokymenroo6opor 1C
8.3
Kommexr qnst
00y4eHHs B BBICIIHX U
CPEIHUX y4eOHBIX
3aBegenuit. 1C 8.3

344029, PocroBckast
o0nacth, T. PocToB-Ha-
Hony, IlepBomaiickmii

paiioH, yi. CepxaHTOBa,
2/104




