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IlosicHuTeNbHAS 3alIMCKA

Meroaudeckre PeKOMEHAAMHA 110 OPTaHW3allMH M BBITIOJIHCHHIO CaMOCTOSTEIBLHON paboThI,
SIBIISTIOIIIMECS YACTHIO YUeOHO-METOIMIECKOT0 KOMIUIEKCa M0 TUCIUILTHHE « MaTeMaTHKa», COCTaBIIEHBI B
COOTBETCTBUH C:

1 denepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM M0 crernuanbHocTtu CIIO
44.02.01 [JomkosbHOE 00pa3oBaHue

2 Paboueit mporpamMmoit y4eOHOM JUCIIUILIIINHEI;

3 JlokanpaeiMu akTamu HoB I'Y.

Meromuueckre peKOMEHIAIUK BKIIOYAOT 4 ayJAUTOPHBIX CaMOCTOSITEILHBIX PadOT CTY/ICHTOB,
MpeyCMOTPEHHYIO paboueli mporpaMMoi y4eOHOM JUCIMILINHBI B 00bEMe 8 4acoB.

dopMaMu BHEAYIUTOPHOU CAMOCTOSITEIIBHOM PaOOTHI ABJISIOTCS:

— CaAMOCTOATENBHOE U3YUEHUE TEOPETUUECKOIO MATEPHAJIA U COCTABIIEHUE KOHCIIEKTA;

— U3yYEHUE TEOPETUYECKOI0 MaTepUalia U OTBEThI HA [IOCTABIIEHHBIE BOIIPOCHI;

— pelIeHre JOMAITHUX KOHTPOJIBHBIX paboT;

— HamMcaHue pedepaTos;

— IIOATOTOBKA K 3K3aMEHY.

B pe3ynbrare ocBOCHUS YyUeOHOUW MUCIMIUIMHBI O0YYAFOIINICS JOIKEH YMETh:
- (hopMyTHpPOBATH ONIPEICIICHUS, aKCHOMBI M TEOPEMBI, IPUMEHSITh UX; ONIEPHUPOBATH MOHATUSIMHU:

OIIpE/ICICHUE, aKCUOMa, TeopeMma, CIEACTBHE, CBOWCTBO, IIPU3HAK, JIOKA3aTeNbCTBO,
paBHOCHIIbHBIE (POPMYITMPOBKH; BIIAIETh METOJIAMH JJOKA3aTeIbCTB; (HOPMYITHPOBATH OOPATHOE U
IIPOTUBOIOJIOKHOE YTBEPKIECHUE, IPUBOAUTH IIPUMEPHI U KOHTPIIPUMEDPSI, UCIIOIb30BaTh METO]
MaTeMaTUYECKON MHIYKIUH; BIAJETh aJITOPUTMAaMU PELICHMsI 3a/1a4; IIPOBOJUTH 10KA3aTeIbHbIC
paccyXIeHHUs TP PELICHNH 3a]a4, OLICHUBATh JJOTMYECKYIO ITPaBUIIBHOCTb PACCYKICHU;

- OIEpUpOBaTh IOHATUSAMU: HATypaJlbHOE 4YMCIO, LEJIOE 4YHCIO, OCTAaTOK II0 MOAYIIO,
palMOHAJIPHOE  4YMCIO, MpPPALUOHAIBHOE YHCIO, MHOXECTBA HATypajbHBIX, LEJbIX,
pPalMOHATIbHBIX, JEHCTBUTENBHBIX YHCEJ; HMCIONb30BaTh MPU3HAKU JEIMMOCTH, HAaUMEHbBIINN
oOuMii JenuTenb U HauMeHbllee oOllee KpaTHoe, alropuT™M EBKinga Npu pelieHuu 3aziad;
3HAKOMCTBO C Pa3JIUYHBIMU MO3UIIMOHHBIMU CUCTEMAaMHU CUUCIICHUS;

- CBOOO/IHO OIEpUPOBaTh MOHATHSMHU: CTEMEHb C IENbIM IOKa3aTeleM, KOPeHb HaTypajbHOMH
CTETIEHH, CTENeHb C PAllMOHAIBHBIM [TOKa3aTeJIeM, CTETIEHb C IEHCTBUTEIbHBIM (BEILIECTBEHHBIM)
nokasaresem, Jiorapudm yucia, CHHyC, KOCUHYC M TaHT€HC ITPOM3BOJILHOTO YHCIIA;

- ONIEPUPOBATH MOHIATUSAMU: CTENIEHb YNCIIA, JOrapu(M YKCcIa; BBIOIHATH BEIUMCIEHUE 3HAUSHUH
U IpeoOpa3oBaHUs BBIPAKEHUH CO CTEMEHAMU U Jorapudmamu, npeoOpa3oBaHHs ApoOHO-
PalMOHATIbHBIX BBIPAXKEHUI;

- ONEpUPOBaTh MOHATUSAMHU: TOXKJAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, YypaBHEHUE,
HEPAaBEHCTBO, CHCTEMa YpPaBHEHHH M HEpaBEHCTB, PAaBHOCWJIBHOCTh YPABHEHMH, HEPABEHCTB U
CUCTEM, pallMOHAJIbHbBIE, MpPpAllMOHANIbHBIE, MOKa3aTelIbHbIe, CTENEHHbIE, JorapudmMuyecKue,
TPUTOHOMETPUYECKHE YPaBHEHHS, HEPABEHCTBA U CUCTEMBI; pelIaTh YPaBHEHNUs, HEPABEHCTBA U
CHUCTEMBI C TOMOILIBIO PA3NIMYHBIX NPUEMOB; PEIIaTh yYPaBHEHHUs, HEPABEHCTBA U CUCTEMBI C
[IapaMeTpoM; IPUMEHATh YPABHEHNUSI, HEPABEHCTBA, UX CUCTEMBI JUIsSl PELIEHUS] MaTEMATHUECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InYHbIX 00J1acTe HAYKH U pealbHOM KU3HH;

- pemath TEKCTOBbIE 3aJlayM Pa3HBIX THUIOB (B TOM 4YHCII€ Ha IMPOLEHTHI, JTOJIM U YacTH, Ha
JBUXKEHHE, paboTy, CTOMMOCTh TOBApOB M YCIYI, HaJOTrH, 3aJayd M3 O0JacTH yIpaBlIeHUS
JMYHBIMU M CEMEUHBIMU (PMHAHCAMM); COCTABIIATh BBIPAKEHHUS, YPAaBHEHHUS, HEPABEHCTBA U UX
CHUCTEMBl [0 YCIOBHUIO 3a/Jayd, MCCIEAOBaTh TOJYYEHHOE pEIIeHHe U OLEHUBATh
IPaBJON0I00HOCTh PE3YJIbTATOB;



- BBIOMpATh MOAXOASIINN METO JUIsl pellieHrs 3aaul; MOHUMaHUe 3HAYMMOCTH MaTeMaTUKH B
W3YYCHUH TPHUPOJHBIX U OOIIECTBEHHBIX IPOILIECCOB W SBJICHUM; PACIO3HABATH IPOSBICHUE
3aKOHOB MaTeMaTHKH B HCKYCCTBE, MPHUBOJIUTh MPUMEpPhl MaTeMaTUYECKUX OTKPBITUI
POCCHUIICKON U MUPOBOW MaT€MaTUYECKON HAyKH;

- CBOOOJHO ONEPHPOBATh MOHATHSAMHU: Tpaduk (QyHKIUH, oOpaTHass (HYHKIHS, KOMITO3HIIHUS

byHKUMH, TuHeHHas (yHKIMS, KBagpaTH4Has (YHKIMSA, CTETeHHas (QyHKIUS, paluOHAIbHAs
(GyHKIMSA, TPUTOHOMETpPHUYECKHE (YHKIMHM, OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIINH,
nokaszareiabHas H Jorapudmuyeckas (QYHKUHUH; CTPOUTH Tpapukd (YHKIMHA, BBIIOIHATH
npeoOpa3oBanusi rpapuKoB (QYHKUHMI; HCIONB30BaTh TPaQUKU NP U3YyYECHHH IPOLECCOB MU
3aBUCUMOCTEMH, P PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX ITPEIMETOB U 3a/1a4 U3 peallbHON JKU3HU;
BbIpa)kaTh (POPMYJIaMHU 3aBUCUMOCTH MEX]y BEITUUYNHAMU;

- CcBOOOJHO ONEPUPOBATH IMOHATHAMU: YETHOCTh (PYHKLUUH, MEPUOJUYHOCTb (YHKIHH,
OTPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh (YHKLHH, 3KCTpeMyM (GYHKLUMH, HauOoJjbliee MU
HaVMEHbIIee 3HaueHWs (YHKIMM Ha TPOMEXKYTKE; IMPOBOIUTH HCCIEAOBaHHE (QYHKINY;
UCTIOJIB30BaTh CBOMCTBA U TpaguKu (PyHKIUI Ui pelIeHns ypaBHEHUH, HEPABEHCTB H 33114 C
napameTpamu; M300pakaThb Ha KOOPJIWHATHON IIJIOCKOCTH MHOXKECTBA PEIICHUN YypaBHEHUH,
HEPaBEHCTB U UX CHCTEM;

- OIIEpPUPOBAThH MOHATUAMU: (PYHKIMS, HENpepblBHAs (YHKLUSA, IPOU3BOJIHAS, IIEpBOOOpa3Hasi,
OINpeNIeIEHHbI HMHTErpajl; HaXOAUTh IPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIMHA, MCIIONIb3Ys
CIPAaBOYHbIE MaTepHallbl; MCCIEN0BATh B IPOCTEHIIMUX CIIydasX (YHKUMM HAa MOHOTOHHOCTb,
HaXOJUTh HaWOOJbIINE U HAUMEHbIINE 3HaYeHUsT (QYHKIMHA; CTPOUTH I'pad)MKi MHOTOYJICHOB C
UCTIOJIF30BaHUEM allllapaTa MaTeMaTHIECKOTO aHAIN3a; MPUMEHSAThH IPOU3BOAHYIO IIPU PELICHUT
3aJa4 Ha JBW)KCHHE; pelaTh IMPAKTUKO-OPUEHTHPOBAHHBIC 3a/aud Ha HauOONbIINE W
HaMMEHBIINE 3HAYCHUS, HA HAXOXKICHUE Iy TH, CKOPOCTH B YCKOPECHHUS;

- OIIEpUPOBATh MOHATUSAMU: HETIPEPHIBHOCTH (DYHKIMH, aCUMIITOTHI rpaduka GpyHKIMH, nepBas u
BTOpasi TMPOW3BOJHAS (PYHKIMH, TEOMETPUYCCKHMH W (DU3MYECKHN CMBICI TPOU3BOIHOM,
nepBooOpasHasi, ONpeAeIeHHbIN HHTETpal; HAXOAUTh ACUMITOTHI Tpaduka QyHKIMH; BEIUUCIIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO U KOMIO3MLIMHU (YHKIIMHA, HAXOIUTh YpaBHEHUE
KacaTeJIbHOH K TpaduKy GyHKUINY;

- UCMOJb30BaTh NMPOU3BOJHYIO JJIS HMCCIENOBaHUSA (YHKUMH, JUIS HAXOXKICHUS HaMIIy4IlIero
pelIeHus B MPUKIATHBIX, B TOM YHCIIE CONMAIBHO-YKOHOMUYECKUX M (PU3NYECKHX 3aadax, JUIs
OTIpeNIeNIeHUs] CKOPOCTH M YCKOpPEHHS; HAXOJWUTh IUIOMAAH M O0BEeMbl (UTYp C MOMOIIBIO
WHTETpaia; MPHUBOJAUTH MPHUMEPHl MaTEMaTHYECKOTO  MOJICIUPOBAHUS C  TIOMOIIBIO
G depeHIMaTbHBIX YPaBHEHUI;

- CBOOOJIHO OIEpPHUPOBATH MOHATHSMU: IOCIEJOBATEILHOCTh, apH(MeTHdecKkas Mporpeccus,
reoMeTpuyecKasi mporpeccusi, 0eCKOHEYHO yObIBaroIas reoMeTpuyeckasl porpeccus; 3a/1aBaTh
NOCJIEI0BATEIbHOCTH, B TOM YHUCIIE C TOMOILBIO PEKYPPEHTHBIX (HOpMYT;

- ONEpUpOBaTH TMOHATUAMU: MHOXXECTBO, IIOJAMHOXKECTBO, OIEpalM HaJ MHOXXECTBaMH;
UCTIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Uisi ONMCAaHHWS pPEATbHBIX MPOIECCOB M
SIBIICHUI TIPY PEIICHUH 3a/1a4, B TOM YUCIIC U3 APYTHX YUEOHBIX MPEIMETOB;

- ONIepUPOBATh MOHATUAMU: Tpad, CBI3HBIN Tpad, 1epeBo, UK, rpad Ha MIIOCKOCTH; 3a/1aBaTh 1
OIHCHIBATH TPadbl pa3IMIHBIMHU CIIOCOOAMU; UCIIONIB30BaTh rpadbl IPH PEIICHUN 3a71ay;

- cBOOO/IHO ONEpUPOBaTh MOHATHSMU: COUETAHUE, MEPECTAaHOBKA, YHMCIO COUYETAHHUH, YHCIO
NepecTaHoBOK; OMHOM HbIOTOHA; MPUMEHSATh KOMOWHATOpHBIE (AaKTBI U PaCCYKICHHS I
peleHus 3a1a4;



- OIEpUpOBaTh NMOHATUSAMM: CpeiHee apudMeTHUecKoe, MeraHa, HauOoJIbllee U HauMEHbIIee
3HAYeHHs, pa3Max, JAUCHEepPCHs, CTaHJApTHOE OTKJIOHEHHE YMCIOBOrO Habopa; H3BJIEKAaTh,
UHTEPIPETHPOBATh WH(POPMALIMIO, MPEJCTABICHHYI0 B TalOJMIax, HAa AUarpammax, rpadukax,
OTPaKAIONIYI0 CBOWCTBA pEAJIbHBIX IPOLIECCOB W SBJICHUH; MPEACTaBIATh WHGPOPMALHUIO C
NOMOIIBI0 TAONWI M JAMarpaMM; HCCIIEAOBAaTh CTaTHCTUYECKHE JaHHBIE, B TOM YHCIE C
IPUMEHEHHEM IpaUUECKHX METOI0B U IEKTPOHHBIX CPEJICTB;

- OIIEpUpPOBATh IIOHATHUEM CTaHAAPTHOE OTKIOHEHHME I OIMUCAHMWS 4YHMCIOBBIX [aHHBIX;
UCCIIeI0oBaTh CTaTUCTUYECKHUE JAHHbIE, B TOM YHCIE C PUMEHEHUEM Ipa)uyeckux METOAO0B U
JJIEKTPOHHBIX CPEJCTB; TIpadUUYECKH HCCIEA0BaTh COBMECTHbIE HAONIONEHUS C IOMOILBIO
JIMarpaMM pacCcerBaHUs U JIMHEMHOW pErpeccuy;

- ONEPUPOBATH MOHATUSAMH: CIIyYalHBIA OMBIT U CIyYaliHOE COOBITHE, BEPOSTHOCTH CIYyYaiHOTO
COOBITHS; BBIYHMCIATH BEPOSATHOCTH C HCIOJB30BaHUEM TIpaUUeCcKUX METOJOB; IMPHUMEHSTh
(bopMyIIBI CIOXKEHUS U YMHOXEHHUSI BEPOSTHOCTEH, (OPMYIy IOJHOW BEPOSTHOCTH, (HOPMYITY
bepnyinu, komOuHaTOpHBIE (AKTHI ¥ (GOPMYJIBI IIPU PELICHUM 33]a4; OLIEHUBATh BEPOSITHOCTU
peanbHbIX COOBITHI; 3HAKOMCTBO CO CIIyyailHBIMM BEJIMYMHAMM; MPUBOAUTH IMPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBLINX YHCEI B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSX;

- ONEepUpoBaTb IOHATUSAMHU: CIydyailHas  BEJIMYMHA, PpACIPENEICHHE  BEPOSTHOCTEH,
MaTE€MaTU4YeCKOe OXXHUAAHUE, NUCIEPCUsS M CTAaHJAPTHOE OTKIOHEHWE CIIyYalHOM BEIWMYMHBI,
(GYHKIMM paclpeneieHuss M IUIOTHOCTH PAaBHOMEPHOIO, ITOKA3aTeIbHOIO U HOPMAJIBHOTO
pacIpeneiieHul; HMCIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPENCICHUM Ui PELICHHs 3a7ad;
3HAKOMCTBO C TOHSATUSMHU: 3aKOH OOJBIIMX YHUCET, METOAbl BBIOOPOUHBIX HCCIEIOBAHUI;
IPUBOAUTH NPUMEPHI NPOSIBICHUS 3aKOHA OOJIBIIMX YHUCEI B MPHUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSX;

- OIIEpPUPOBATh MOHATUAMM: TOYKA, IPAMas, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyd, TIOCKUI
yroJ, JABYIPAaHHBI yroJ, TpPEXIPaHHBIA Yroj, IEpPECEKaloUIUecs, MapajulejbHble U
CKPEIIMBAIOIINECS IPSMbIE, MAPAJUIENBHOCTh U NEPIEHAUKYIAPHOCTh NMPSAMBIX M IUIOCKOCTEH,
YroJd MEXAy HOPSIMBIMHM, YroJl MEXAYy HIpsIMOM M IUIOCKOCTBIO, YIOJ MEXKIY IUIOCKOCTSMH,
paccTosiHue OT TOYKM JO IUIOCKOCTH, PACCTOSHHE MEXAY HPSIMBIMH, PAcCCTOSHHE MEXKIY
IUIOCKOCTSIMU; MCIIOJIb30BaTh MPH PELIEHUH 3a7ja4 U3yUYeHHbIe (PaKThl U TEOPEMBI IITAHUMETPHH;
OLICHUBATh pa3Mepbl OOBEKTOB OKPYIKAIOLIEr0 MUPA;

- ONepUpoBaTh MOHATHSAMM: MHOTOIDAHHUK, CEUEHHWE MHOTIOIPDAHHHKA, IPaBUIIbHBIN
MHOTOTpaHHMK, Ky0, Mapajuienenunes, Npu3Ma, nupamMmuaa, Gurypa u moBepxXHOCTh BpalleHHUS,
IWIMHAP, KOHYyC, Iap, cdepa, pa3BEPTKAa MOBEPXHOCTH, CEUEHHs KOHyca M IIMIMHIpA,
napajelibHble OCH WJIM OCHOBAHUIO, CEYEHHUE 11apa, MIIOCKOCTb, Kacaromascs cepsl, HUINHIIPA,
KOHYCa, IJIO1a1b TOBEPXHOCTH MUPAMHU/IBL, IPU3MBbI, KOHYCa, HWIMHJPA, IIOAaAb chepbl, 00bEM
KyOa, HpsIMOYTOJIBHOTO Mapajuielenurnena, MUpaMuabl, MPU3Mbl, LWIMHApPA, KOHyca, IIapa;
n300paxkaTb MHOTOTPAHHUKU M TMOBEPXHOCTH BpALICHMS, UX CEUEHHS] OT PYKH, C IOMOIIBIO
YEPTEIKHBIX NHCTPYMEHTOB U DJIEKTPOHHBIX CPENICTB; PACIIO3HABATH CHMMETPHIO B IIPOCTPAHCTBE;
pacrio3HaBaTh NPaBWIbHbIE MHOTOTPAHHUKH; TMPUMEHATh CBOMCTBa reoMeTpuyeckux ¢uryp,
CaMOCTOSITENIHO (POPMYJIMPOBATh OIpPENEICHUs] M3ydaeMbIX (UTYp, BBLABMraTh THUIOTE3BI O
CBOWCTBaX M NMpHU3HAKaX T€OMETPUUYECKHX (UTyp, 0OOCHOBBIBATh WIIM OIPOBEPraTh UX; yMEHUE
OPOBOJUTH Kiaccu(UKaUO (GUTyp MO PazIMYHBIM MPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE
JIOTIOJIHUTEIIbHBIE IIOCTPOCHUS;

- OINEepUpPOBaATh MOHATHIMU: ABM)KEHHE B IPOCTPAHCTBE, NMpeoOpa3oBaHue MOA00us, MOA00HbIE
¢burypsl B NpPOCTPAHCTBE;, HCIOJIb30BATh OTHOILIEHWE IUIOMIAZe MoBepXHOCTEH M 00BEMOB



MoA00HBIX (PUTYp TIPH PEIICHUH 3a]1a4; PacliO3HABaTh paBHBIC U TI0I00HBIC (DUTYPHI, B TOM YHCIIC
B IIPUPOJIE, UICKYCCTBE, apPXUTEKTYPE;

- cBOOO/IHO OINEpUPOBATh MOHATHSAMHU: MapaJUICTIbHBIN MEepEeHOC, CHMMETPHUS Ha TUIOCKOCTH H B
IIPOCTPAHCTBE, I0BOPOT, UCIOIb30BaTh FEOMETPUUECKNE OTHOLLEHUS, HAXOAUTh TEOMETPUUECKUE
BEJIMYMHBI (JUIMHA, YTOJI, TUIOIAAb, 00BEM) MIPU PELICHUH 33]a4 U3 JPYTUX YIeOHBIX MIPEIMETOB
U U3 PEeabHOM KU3HU;

- ONEpHUpPOBaTh NOHATUSIMU: MPSMOYTOJbHAS CUCTEMa KOOPAMHAT, KOOPJAUHATHI TOYKH, BEKTOP,
KOOpJMHATBl BEKTOpa, CyMMa BEKTOpPOB, IPOHM3BEJICHHE BEKTOpa Ha YHCIO, CKaJspHOE
MIPOU3BE/IEHNE, BEKTOPHOE IMPOM3BEICHUE, DPA3IOKEHHE BEKTOpa Mo 0a3ucy, yroia Mexay
BEKTOpaMH;, HAXOJUTh C IOMOIIBIO HM3YYEHHBIX ()OPMYJ KOOPIMHATHI CEpPEeIMHBI OTpE3Ka,
paccTosiHuE MEXJy JABYMs TOYKaMH; MCIOJb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOJ AJIS
pEellIeHUs: FEOMETPUUECKUX 3a/1a4 U 3a/1a4 IPYTUX YUEOHBIX IPEAMETOB; OLIEPUPOBATH OHATUSIMU:
Matpuna 2x2 u 3x3, onpeeauTenb MaTPUIIbl, TEOMETPUUECKUNA CMBICI OMPEACIIUTEIIS;

- CBOOOJIHO OINEpUPOBATH MOHATHAMU: IUIOUIAAb (QUIYpbl, 00beM (UTYypHl, BEIMYHMHA YIJIA,
paccTossHuE OT TOYKHM JI0 IIJIOCKOCTH, PACCTOSHUE MEXKIY MPSIMBIMU, PACCTOSHUE MEXIY
IUIOCKOCTSIMHU, TJIOMIaAb CEPBI, MIIO0alb MOBEPXHOCTH MUPAMUIbI, IPU3MBI, KOHYCa, IIMIUHAPA,
00BeM Ky0Oa, MpSAMOYTOJILHOTO MapaluieNienune1a, MupaMubl, IPU3MbIL, HUIHHIPA, KOHYCA, [1apa;
HAXOJIUTh OTHOIIEHHE 0OBEMOB MOIOOHBIX QHUTYD;

- BBIUUCIISATH TE€OMETPUYECKUE BEIMYMHBI (IJIMHA, Yroj, IUIOHIaJb, OOBEM, ILJIOLIA/b
MIOBEPXHOCTH), UCII0JIb3Ys U3YUYEHHbIE (POPMYJIBI U METOIbI;

- MOJIEJINPOBATh peabHbIC CUTYALIUU Ha SI3bIKE MATEMATHUKH; COCTABIISTh BBIPAKEHUS, ypaBHEHUS,
HEPAaBEHCTBA M HMX CHUCTEMBbI 1O YCJIOBUIO 3aJauyd, HCCIIENOBaTh MOCTPOCHHBIE MOJEIH C
WCIIOJIb30BaHUEM ammapara aire0pbl, MHTEPIPETUPOBATh MOJIYYEHHBIH pPe3yNbTaT; CTPOUTHh
MaTeMaTHUYeCKHUe MOJIETH C MOMOIIBI0 FTEOMETPUUECKUX MOHATUH U BEJIMYMH, PEIIaTh CBA3aHHbBIC
C HUMHU TNPaKTUYECKHE 3aJauM; COCTABISATH BEPOSTHOCTHYIO MOJEIb U HHTEPIPETHPOBATH
MOJTyYEHHBIH pe3yNbTaT; pelaTh IPUKIaHbIe 3aJa4l CPEICTBAMU MaTEMaTUYECKOTO aHAIN3a, B
TOM YHCJIE€ COLIMATIBHO-3KOHOMHUYECKOTO U (PU3NYECKOTO XapaKTepa;

- ONIEpPUPOBATh MOHATUSAMU: KOMILJIEKCHOE YUCIIO, CONMPSKEHHbBIE KOMIIEKCHBIE YUCIIa, MOAYJIb U
apryMeHT KOMIUIEKCHOIO uHucia, (opMa 3alucd KOMIUIEKCHBIX uucen (reomMeTpuyeckas,
TPUTOHOMETpHUUYECKass W anredpauyeckas); IMPOU3BOAUTH apUPMeTUUYECKUe JEHUCTBUA C
KOMILJIEKCHBIMU YUCJIAaMH; IPUBOJUTH TPUMEPbI UCIIOIB30BaHUS KOMIUIEKCHBIX YMCEN.

Kpurtepun onenkm.

Oruenka “S” (OTJIIMYHO) CTAaBUTCS, €CIIU:

- 3aJJaHME BBINOJIHEHO aKKypaTHO, B MOJIHOM 00bEME, B YKa3aHHBIE CPOKHU;

- 33]]a4M pelIeHbl MATEMaTHIYECKH TPAMOTHO, PUBEIEHBI KpaTKie 000CHOBAHHS
npoliecca pelIeHus CO CChUIKOM Ha COOTBETCTBYIOIIUE BOIIPOCH! TEOPUH.

Oruenka “4” (XOpoI10) CTaBUTCS, €CIIH:

- 3aJJaHNE BBINOJIHEHO aKKypaTHO, B MMOJIHOM 00bEMeE, B YKa3aHHBIE CPOKH, HO paboTa
COJICPKHUT HE3HAUUTEIIbHBIC TIOMApPKH;

- 3a]]a4M pelIeHbl BEPHO, HO JIOMYILEHbI HETOUETH U HEerpyOble OIMOKHU, K KOTOPBIM
OTHOCSTCS OITMCKH, HEAOCTATOYHOCTh MIIM OTCYTCTBHE MOSCHEHHIA, 000CHOBAHUH B PEIICHUSIX.

Onenka “3” (YIOBIETBOPUTEIBHO) CTABUTCS, €CIIH:

- 3aJJaHKE BBIITOJIHEHO HE B TTOJTHOM 00bEME, HapyIICHBI yKa3aHHBIE CPOKH;

- peleHne 3a7a4 COAECPKUT HeTOUETHI U HEerpyOble OMINOKY.

Orenka “2” (HeYIOBJICTBOPUTEILHO) CTABUTCS, ©CIIH:

- 3aJJaHN€ BBINOJIHEHO HEOPEKHO, HE B TIOJTHOM 00bEME, HApyILIEHbl YKa3aHHbIE CPOKHU;

- pereHue 3a1a4 COAEPKUT rpyObie OMTMOKH, KOTOPhIe OOHAPYKUBAIOT HE3HAHUE
CTyAeHTaMH (popMyJ1, OnpeieNIeH i, OCHOBHBIX CBOWCTB, TEOPEM U HEYMEHHE UX IPUMEHSTh,



HEe3HaHWe MPUEMOB PEIICHHMS 3a/1a4, pACCMATPUBAEMBIX B YUCOHHKAX, & TAK)KE BBIYHCIUTCIIHHBIC
OILLIMOKH.



TemaTuveckuii VIAH U coiepP:KaHUe TUCIUTIIUHbBI

Conep:xxanue yueOHOro MaTepuaJia (0CHOBHOE U PO ecCHOHAIBHO-

HaumenoBanue pasaesioB . O0bem ®opmupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKUE 3aHATHUS, IPUKJIATHON
U TeM 4acos KOMIIeTeHIIHH
MOAYJIb (IPY HAJTUYHMH)
1 2 3 4
OcHoOBHOe coiep:KaHue
Paznen 1. IloBTopeHme 22
Kypca MaTeMaTUKHU
OCHOBHOM HIKOJIBI
Tema 1.1 Coneprxkanue yueOHOro MaTepuana
Henb U 3aJa4M | ba3oBble 3HAHUA U YMEHUS 10 MaTeMaTUKe B TPO(EeCCHOHATLHOM U B MOBCEAHEBHOU 2
MaTEMaTHKU MPU OCBOCHUH | JIEITEILHOCTH.
CHEIHATbHOCTH
Tema 1.2 Copepxanue yueOHOT0O MaTepuala
Uucna wu  BerumcieHus. | JIeiicTBUs Ha NOJOKHUTEIBHBIMEA U OTPULIATEIEHBIMU YUCIIaMH, OOBIKHOBEHHBIMU H 2 OK-01, OK-02,
Bripaxenus U | JCCSITHYHBIMH JPOOSMHU. OK-03, OK-04,
peoOpa3oBaHus JleiicTBus co cTeneHsaMu, (OpMYJIbl COKPAIIEHHOTO YMHOKEHHS. OK-05. OK-06
) :
Tema 1.3. IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COACPKAHME (COAePKAHNE TPHKJIAJTHOTO OK-07
I'eomeTpus Ha TUIOCKOCTH | MOZYJIsI)
Bunsl ninockux GUryp v Ux miomas. 2
[TpakTHKO-OpHEHTHPOBAHHBIE 337a4U B KypCe T€OMETPHUH Ha TUNIOCKOCTH
[Tpaktuueckoe 3anstue Ne 1 2
Tema 1.4 Coneprxanue yueOHOro MaTepuasa
IIponentHeie BeruucaeHus | [IpocTeie MpoLeHTHI, pa3Hble CIOCO0bI UX BhIYUCICHHS. CI0KHbIE TPOLIECHTHI 2
[IpakTuueckoe 3anstue Ne 2 2

Tema 1.5
VYpaBHEHHsI U HEPABEHCTBA

Conepxxanue yueOHOro MaTeprasia

Jlunelinble, KBaJpaTHbIE, IPOOHO-JIMHEHHbIE YPaBHEHHS U HEPABEHCTBA




[IpakTuueckoe 3anstue Ne 3

Tema 1.6 Copepxanue yueOHOT0O MaTrepuaa
Cucrtembl ypaBHeHMiI U | CrOCOOBI pEIICHUS] CHCTEM JHUHEWHBIX ypaBHeHui. [Tonstus: marpuna 2x2 u 3x3, 4
HEPABCHCTB onpeaenutens Mmarpuipl. Metog I'aycca. CucTeMbl HENMHEHHBIX YpaBHEHUH.
CucTtemMbl HEpaBEHCTB
Tema 1.7 Cogneprkanue yueOHOro MaTepuasa
Bxo1HO KOHTPOJIb Boruncnenuss u npeoOpa3oBaHusa. YpaBHEHHS U HepaBeHCTBA. [eomeTpus Ha 2
IJIOCKOCTH
[Ipaktuueckoe 3anstue Ne 4 2
Paznen 2 Ilpsimble m 20
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Cogepxanue yueOHOro MaTepuana
OcHoBHbIE nouatus | [lpenmer crepeomerpun. OCHOBHbIE TOHATHSA (TOYKa, MpsiMasi, IUIOCKOCTD, 2
CTEPEOMETPUHU. npoctpancTtBo).  OCHOBHbIE  akCMOMBI  cTepeoMmerpuu.  llepecekaromuecs,
PacnionnoskeHne npsAMBIX M | mapauiebHbIE H  CKpEIIMBAMOIIUecs  mpsmMble. [Ipu3Hak W CBOMCTBO
IJI0CKOCTEN CKpELIMBAIOIIUXCS TPAMBIX. OCHOBHBIE TPOCTPAHCTBEHHBIC (DPUTYPHI.
Tema 2.2. Copepxanue yueOHOT0O MaTepuana OK-01. OK-03
[apannensHocts npsameiX, | [lapamnensHble npsimas M 1wiockocTs. Ompenenenue. Ilpusnak. CpoiicTBa (c 6 OK-0 4’ OK-O7,
OpsAMOM M IJIOCKOCTH, | TokazarenbcTBOM). [lapamnensable iockoctu. Onpenenenue. [Ipuznak. ColicTBa ’
IIJIOCKOCTEN (c nokazarenbcTBOM). Terpasip u ero aneMeHTsl. [lapannenenunen u ero 3J€MeHTHI.
CBolicTBa TPOTHBOINOJIOKHBIX TpaHed M  JUaroHajlell  mapajielenurnesa.
[TocTtpoenue ceuenunii. Pemenue 3amay.
Tema 2.3. Coneprxanue yueOHOro MaTepuasa
[lepnieH MKy ISIPHOCTD [lepnenaukynspasie npsmbie. [lapannenbHble TpsiMble, NEPHEHAMKYJISPHBIE K 2

NPSIMBIX, IPSIMON U
IJIOCKOCTH, MJIOCKOCTEN

10CKOCTH. [Ipu3HaK NepneHauKyISpHOCTH NPSIMOU U IUIOCKOCTH. Jl0Ka3aTeabCTBO.
Ilepnengukynsp u HakimoHHas. [lepnengukynsapHsle 1mIockoctu. IlpusHak
NEePNEHANKYISIPHOCTH IIIIOCKOCTEN. [loKka3aTrenbeTBo.

PaccrosiHus B mpocTpaHcTBe




Tema 2.4. Coneprkanue ydeOHOTo MaTepuasa
Teopema 0 Tpex Teopema 0 Tpex nepneHIuKyispax. JloKa3aTenbCTBO. YTON MEXKIAy IpsSMOH M
TICPHCHANKYIApax IJIOCKOCTBIO. YTOJI MEX/1y INIOCKOCTSMHU :
Tema 2.5. IIpodeccrnonaibHO-OpHMEHTUPOBAHHOE COlepP KaHMe (CoiepKaHNe TPUKJIATHOTO
[TapannensHble, MOYJIs1)
MIePIEeHIUKYISIPHBIE, AkcuoMBbl  crepeoMeTpuu. lleprneHAuKyIIpHOCT, MPSMOM UM IUIOCKOCTH, 2
CKPELIMBAIOIIUECS MIPAMBIE | TAPAILICIIEHOCTh JIBYX MPSIMBIX, MEePIECHIUKYISPHBIX IUIOCKOCTH,
MEPIEeHIUKYISIPHOCTD MIIOCKOCTEH
IIpakTrueckoe 3ansatue Ne 5 2
Tema 2.6. Coneprxkanue yueOHOro MaTepuana
Pemenue 3anau. Ilpsamelie u | PacnionoxeHne NpsMBbIX M TUIOCKOCTEH B MPOCTpaHCTBE. [lepreHIUKYIIPHOCTh U 2
IJIOCKOCTH B IIPOCTPAHCTBE | MapajieIbHOCTh MPSIMBIX U TIOCKOCTEH. CKpelrBaomuecs mpsmbie
Pasznen 3. Koopaunarsl u 18
BEKTOPbI
Tema 3.1 Conepxanue yd4eOHOro MaTepuaa OK-02, OK-03,
JlexkapToBbl KOOpAMHATHI B | JlekapToBbl KOOpAMHATHI B IMpocTpaHcTBe. lIpocTeifiiue 3amadn B KOOpAMHATAX. 4 OK-04, OK-07
npocTpancTse. Paccrosnue | PaccTosiHue Mexly IByMs TOUKaMH, KOOPAWHATHI CEpEeIMHBI OTpE3Ka
MEXAy JIByMS TOYKaMHU.
Koopaunaatsl  cepennHbI
OTpe3Ka
Tema 3.2 Coneprkanne yueOHOro MaTepuana
Bexropsl B mpoctpancTBe. | BekTopsl B mpocTpaHcTBe. Cl0KeHHE M BEIYUTaHHE BEKTOPOB. Y MHOXKEHHUE BEKTOPA 6

Yron Mexay BEKTOpaMmH.
CkansipHOE TPOU3BEICHHE
BEKTOPOB

Ha uuciao. KommianapHele BekTopbl. CKalsipHOE IPOU3BEACHHE BEKTOPOB.
Pa3nosxeHne BeKTOpa 110 TpeM HEKOMIUIAHApHBIM BeKkTopaM. KoopauHaTsl BEKTOpa,
CKAJIIPHOE NIPOM3BEICHUE BEKTOPOB B KOOPAUHATAX, YTOJI MEXAY BEKTOpPaMH, YroJl
MEXIY IPSIMOM U INIOCKOCTBIO, YTOJI MEXAY TUIOCKOCTAMM. Y pPaBHEHUE IUIOCKOCTH.
I'eomeTpuyecKknii CMBICH ONIPENEIUTENS 2X2




Tema 3.3

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IepP:KaHue (CoAep:KaHue MPUKJIATHOTO

IIpaxTuko- MOJYJIST)
OpUEHTHPOBaHHbIE 3aJauM | KoopanHaTHas MI0CKOCTh. BbluncineHne paccTOsSHUM M IIJIOLAAed Ha IUIOCKOCTH. 2
Ha KOOpAMHATHOM | KonnuecTBeHHBIE pacyeThl
IIJIOCKOCTH [TpakTueckoe 3ausatue Ne 6 2
Tema 3.4 Cogneprkanue yueOHOro MaTepuasa
Pewenne 3a1a4. | /lekapToBbl KOOpAMHATHI B MPOCTpAHCTBE. BekTopel B npocTpancTe. CloxkeHne u 2
KoopanHatsl 1 BEKTOpBI BBIYMTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4uciio. KommiaHapHbIE BEKTOPBI.
CkayipHOE  IpOM3BEAECHHE BEKTOpOB. PasnokeHue BekTopa IO  TpEM
HEKOMIUJIaHApHBIM BeKTOopaM. [Ipocreitmme 3agaum B koopauHatax. KoopauHatsl
BEKTOPA, PACCTOSIHUE MEXAY TOUKaMH, KOOPAUHATHI CEPEANHBI OTPE3Ka, CKaISIPHOE
MIPOU3BEJICHUE BEKTOPOB B KOOPJAMHATAX, YTOJ MEXKIY BEKTOPAMH, YOI MEXKIY
MPSIMOM M MJIOCKOCTBIO, YIOJl MEXAY IJIOCKOCTSIMU
CamoctosrenbHas padota No 1 2
Pa3zpnen 4. OcHoBBI 40
TPUTOHOMETPHH.
Tpuronomerpuieckue
GyHKuun
Tema 4.1 Coneprkanne yueOHOro MaTepuana OK-01. OK-02
Tpuronomerpuueckue Panuannas mepa yrna. IIoBopoT Touku BOKpYr Haudaja KoopauHat. OmpeneneHue 4 OK-0 3’ OK-0 4’
(GyHKIMM TPOM3BOJBHOIO | CHHYCa, KOCHHYCA, TAHT€HCA M KOTAHreHca. 3HAKH CHHYCa, KOCHHYCa, TaHIeHCa U OK-0 5’ OK-OG,
yria, uucia. PaguanHas ¥ | KOTaHreHca M0 YeTBEPTSIM. 3aBUCUMOCTb MEX/y CHHYCOM, KOCUHYCOM, TAHT'€HCOM U OI’<- 07 '
rpajaycHas Mepa yria KOTaHT'€HCOM OZHOIO U TOTO XK€ yria
Tema 4.2 Coneprkanne yueOHOro MaTepuana
OcHoBHbIE Tpuronomerpuueckue Toxaectsa. CHHyc, KOCUHYC, TAHIT€HC U KOTAHT€HC YIJIOB O U 4
TPUTOHOMETPUYECKHE - o. Dopmyibl IpUBEIEHUS
TOXJIECTBA.

@opMyIIbI IPUBEACHUS




Tema 4.3

CuHyC, KOCHHYC, TaHI'€HC
CYMMbl M pa3HOCTH [JBYX
yTJIOB
Cunyc u KOCHHYC
JIBOWHOrO yriia. ®opmMyisl

ITOJIOBHUHHOI'O yTJIa

Copneprkanuie yueOHOTO MaTepralia

Cymma u pasHocTh cuHycoB. CyMMa U pa3HOCTb KOCUHYCOB. CHHYC M KOCHHYC
ABoMHOro yria. ®opmyJibl
TPUTOHOMETPUUYECKUX (YHKIMHA B TPOHM3BEACHUE M IPOU3BEACHUS B CyMMY.
Breipaxkenne TpuroHomerpuyeckux —(GyHKIui uepes

MOJIOBUHHOTO  yrna. IlpeoOpa3oBaHusi CyMMBI

TaHIr¢HC II0JIOBMHHOI'O

aprymenrta. [IpeobpazoBanus mpoCTEHIINX TPUTOHOMETPUUECKHUX BhIPAKECHHI

Tema 4.4 Cogneprkanue yueOHOro MaTepuasa

@OyHKuMU, HX CBOWCTBA. | OONACTh ONpeNelieHHs U MHOXKECTBO 3HaueHHUH (QyHKIuA. YETHOCTh, HEYETHOCTD,
CrniocoOsl 3aJ1aHus | IepUOANYHOCTh (GyHKIMHA. CriocoObI 3ajaHus QyHKIUN

byHKIUI

Tema 4.5 Coneprxkanue yueOHOro Matepuana

Tpuronomerpuyeckue OO6nacTh onpefeneHuss ¥ MHOXECTBO 3HAUYEHUI TPUTOHOMETPUYECKUX (YHKLHH.

GyHKIIMU, UX CBOMCTBa U
rpaduku

YétHOCTh, HEYETHOCTD, NEPUOJUUHOCTh TPUTOHOMETpUYeckuX GyHkuuil. CBoiicTBa
u rpaduku QyHKIUN y = cos X, Yy =sin X, y = tg X, y = ctg X.

Tema 4.6 Cogepxanue yueOHOro MaTepuana

IIpeoOpa3oBanue CxaTtue ¥ pacTsbkeHue TpaduKoB TPUTOHOMETPUUYECKUX (PYHKITHIA.

rpaduxos [Tpeobpa3zoBanue rpa¢uKOB TPUTOHOMETPUUECKUX (PYHKIIHIMA

TPUTOHOMETPUUECKUX

byHKIMI

Tema 4.7 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE CO/IepP:KaHue (CoAep:KaHue PUKJIATHOTO
Onucanue MOYJIST)

IIPOU3BOJICTBEHHBIX Hcnonb3oBaHue CBONCTB TPUTOHOMETPHUUECKUX (DYHKIMI B MpodecCHOHANbHBIX

IPOLIECCOB €  TOMOIIBIO
rpaduKoB QyHKIHIA

3agadax

IIpakTnueckoe 3ansatue Ne 7

Tema 4.8

Conepxanue yueOHOro MaTepHaia

OO6patHbie TpuroHoMerpuueckue pyHkuu. Mx cpoiicta u rpadpuku




Oo6parnbie

TPUTOHOMETPUUECKUE

byHKIIUN

Tema 4.9 Cogepxanue yaeOHOT0 MaTepuaa

Tpuronomerpuyeckue VYpaBHeHHeE cos X = a. YpaBHEHHUE sin X = a. YpaBHEHUe tg X = a, ctg X = a. Pemenue 8

YPaBHEHHs U HEPABEHCTBA | TPUTOHOMETPUUYECKUX ypaBHEHUH OCHOBHBIX THIIOB: IpocTeimme
TPUTOHOMETPUYECKHE YPABHEHMsI, CBOIALIMECS K KBagpaTHBIM, peLIacMble
pa3I0KEHUEM Ha MHOKUTENH, OHOPOIHBIE.
IIpocreiiine TPUrOHOMETPUIECKUE HEPABEHCTBA

Tema 4.10 Coneprxkanue yueOHOro MaTepuana

Cucremsl CucreMsl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHUN 2

TPUTOHOMETPHIECKUX IpakTuueckoe 3ausaTHe Ne 8 2

ypaBHEHUH

Tema 4.11 Cogepxanue yueOHOTro MaTepuala

Pemrenne 3amay. ocHoBel | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. Pemenne 2

TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPABHEHMH M HEPABEHCTB B TOM YHCJE C MCIOJIb30BAaHUEM

Tpuronomerpuueckue CBOWCTB (DYHKIIUH.

byHKIII

Pa3znex S. 10

Komnuexkcubie uncia

Tema 5.1 Copneprxanue yueOHOT0O MaTepuana

KomriekcHele yncna [Tonsitue koMmrIuiekcHoro yucia. ConpsiKeHHbIE KOMIUIEKCHBIE YHUCIa, MOIYJb U 2
apryMeHT KOMIUIeKCHOro uucina. Popma 3amucu  KOMIUIEKCHOTO — 4ucia
(reomeTpuueckasi, TpPUTOHOMETpUYECKas, anreOpanueckas). ApupMeTHUYECKUe
JENCTBUS C KOMITJIEKCHBIMH YUCIIaMU
ITpakTrueckoe 3ansatue Ne 9 2
CamocrosrenbHas pabora Ne 2 2

Tema 5.2

CogepxaHue yueOHOTO MaTepuana




[Ipumenenue BrinonHeHne pacyeToB ¢ TOMOIIbIO KOMITJIEKCHBIX yrcel. [IpuMeps! ncnoab30BaHus 2
KOMILIEKCHBIX YHCEJl KOMIUIEKCHBIX UHCEI

I[TpakTuueckoe 3anstie Ne 10 2
Paznen 6. IlpomsBoanas 40
byHkuum, ee
NpUMeHeHue
Tema 6.1 Coneprkanue ydeOHOro MaTepuasa
Ilonatne  mpowmsBogHOH. | OnpenesieHue YKCIOBOH MOCIEI0BATEILHOCTH U CIIOCOOBI ee 3amanus. CBoicTBa 2
@opMysibl M IpaBUIIA | YHCIOBBIX TOCIENOBaTeNbHOCTEH. OlpenereHue mpenena MociIe0BaTeIbHOCTH.
muddepeHmpoBaHus Brerancnenue  mpepenoB  mocienoBarenbHocTed.  [Ipemen  GyHKOuM - Ha

6eckoneunoctu. Ilpenen gpynkuuu B Touke. [Ipupamenue aprymenta. [Ipupaienue

byHkuuu. 3agadd, TPUBOAAIIME K TOHATHIO Tpou3BoAHOWU. OrmpeaeneHue

MPOU3BOHOMU. AJITOPUTM OTHICKAHUS TIPOU3BOTHON

OK-01, OK-02,
Tema 6.2 Cogepxanue yueOHOro MaTepuana
OK-03, OK-04,
[TpousBoaHBIC cyMMbl, | ®opmysl auddepenunpoBanud. [Ipasuna guddepenunpoBanus 4 OK-05. OK-06
pasHoCcTH  mpousBeaeHus, | [Ipaktuueckoe 3ansatue Ne 11 2 ’ '
OK-07

4acTHOTO
Tema 6.3 Coneprkanne yueOHOro MaTepuana
[IpousBoaHbIE Omnpenenenue cinoxxHod GyHkuuu. [Ipon3BoaHas TPUTOHOMETPUUYECKUX (DYHKIUH. 4
TPUTOHOMETPUUYECKUX [Tpou3BoHas CIOKHON (QYHKIMH
¢yuxkumii.  Tlponssonnast | [Tpaktudeckoe 3aHsTre Ne 12 2
CJIO’KHOW (DyHKIIMU
Tewma 6.4 Copepxanue yueOHOT0O MaTepuana
[MonsTre 0 2

HENpPEephIBHOCTU (YHKIUU.
Meron uHTEpBAIOB

[Tonsitue HenpepbiBHON pyHKIMKM. CBOMCTBA HEMPEepbIBHOW (QyHKIMU. CBSI3b MEXKAY
HEMPEPHIBHOCThIO U JU(P(EpPeHIUPYEMOCTbIO (QYHKIMU B TOYKE. AJTOPUTM
pEILIEHUs] HEPABEHCTB METO/I0M UHTEPBAJIOB

Tema 6.5

Conepxxanue yueOHOro MaTeprasia




I'eomeTpuueckuit u | ['eomeTpuuecknii CMBICT TPOU3BOAHONM (YHKIMH — YIIOBOW KO3(PPHUIIUEHT

buznveckuit CMBICII | KacaTeIbHON K TpaduKy (YHKIHMH B TOYKE. YpaBHEHHE KacaTelbHOH K rpaduky

MIPOU3BOIHOM GYHKIUH. AJTOPUTM COCTAaBJICHHS YPAaBHEHHS KacaTelbHOW K TpaduKy (QYHKIIHH
y=f(x)

Tewma 6.6 Cogepxanue yaeOHOT0 MaTepuaa

Ouznyeckuit cMbIcH | Ou3ndeckuil (MeXaHUYEeCKHil) CMBICI IPOU3BOJHOM — MIHOBEHHAash CKOPOCTh B

MPOU3BOIHOMN B | MOMEHT BpeMeHH t: v =S’ (1)

npodeccnoHambHbIX [Ipaktuueckoe 3ansitue Ne 13

3a/1ayax

Tema 6.7 Coneprkanue yueOHOro Matepuana

MOHOTOHHOCTD (DYHKITUH.
Touku 3KCcTpEMyMa

Bospacranne w yObiBaHWe (DYHKIMH, COOTBETCTBHE BO3pAacTaHUs W yObIBaHUS
¢GyHKIMM 3HaKy npou3BoAHOW. IloHATHE NPOM3BOJHONW BBICIIETO IOPSIKa,
COOTBETCTBHUE 3HaKa BTOPOW MPOM3BOAHOMN BBIMYKIOCTH (BOTHYTOCTH) (PyHKIMU Ha
oTpe3ke. 3ajauyd Ha MAaKCUMyM M MHMHUMYM. [loHATHME acMMNTOTHI, criOCOObI MX
onpezeneHusi. AITOPUTM HCCIENOBaHUS (PYHKIMH U TOCTPOCHHUA ee rpaduka c

MOMOIIbIO TPOU3BOAHOMN. J[poOHO-TMHEHHAS PyHKIMS

Tema 6.8
WccnenoBanune QpyHKIMN U
MIOCTPOEHUE I'paUKOB

Coneprxkanue yueOHOro Matepuana

HccnenoBanue (1)YHKI_II/II/I Ha MOHOTOHHOCTb U ITIOCTPOCHUEC l"pa(l)I/IKOB.

Tema 6.9 HauGonbiniee u
HalMEHbIIIEE 3HAYEHUS

Cogepxanue yueOHOTO MaTepuana

Haxoxnenue HanOOJIBIICT0 YW HAUMEHBIICTO 3HAYCHMI q)YHKHHﬁ, IMOCTPOCHUC

byHKIUN rpaduKOB MHOTOYJIEHOB C UCIIOJIb30BAHUEM amapara MaTeMaTHueCKOTo aHalnu3a
Tema 6.10 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE CO/IepP:KaHue (CoAep:KaHue NPUKJIATHOTO
Haxoxnenne MOAYJIs1)

ONTUMAJIBHOTO pe3yJbTara
C MOMOIIBIO MPOU3BOTHON
B MPAKTUYECKUX 3a/1a4ax

Haumensbiiee n Hanbosnbliiee 3HaueHne GyHKIUU

[TpakTueckoe 3anstue Ne 14

Tema 6.11

CogepxaHue yueOHOTO MaTepuana




Pemenue 3amay. | Dopmyisl 1 nipaBuia auddepennmporanus. MccnenoBanrne QyHKIUNA ¢ TTOMOIIBIO 2

[TpousBonHas GyHKIMH, ee | mpou3BoAHON. Hanboubliee 1 HauMeHbIee 3HaYCHUS (QyHKITUN

IIPUMEHEHHE [Tpaktuyeckas padora Ne 15 2

Paszpnen 7. 44

MHOrorpaHHMKN M TeJia

BpalleHHs

Tema 7.1 Coneprkanue yueOHOro MaTepuasa

Bepmmmnel, pebpa, rpanu | ITonsitue MHOrorpaHHMKa. Ero sjeMeHTBI: BEPHIMHBI, pebpa, rpaHu. JlparoHaib. 2

MHOT'OTpaHHUKA Ceuenue. Boltykiible 1 HEBBITYKJIBIE MHOTOIPaHHUKH

Tema 7.2 Coneprxkanue yueOHOro MaTepuana

IIpuzma, ee | [Tonsarue npusmel. Ee ocHoBaHust n O60koBble TpaHu. Bricota mpusmel. [Ipsmas u 2

COCTaBJIAIOLIME, CEYEHME. | HaKJIOHHas npusMa. [IpaBunbHas npusma. Ee ceuenue

[Ipsmas u  mpaBuiIbHAS

MIPU3MBI OK-01, OK-02,
Tema 7.3 Coneprxkanue yueOHOro Matepuana OK-03, OK-04,
[Tapamrenenunen, KyO. | [lapannenenunen, CBOMCTBAa MPSIMOYTOJILHOTO mapaienenunena, kyo. CeueHue 2 OK-05, OK-06,
Ceuenue Ky0a, | Kyba, napauienenuea OK-07
napajuiefenunea

Tema 7.4 Coneprxanue yueOHOro MaTepuaia

[Mupamuna, ¢e | Ilupamunpa u ee anemenTsl. Ceuenne nupamuasl. [ IpaBunbHas nupamuaa. Y ceueHHas 2

COCTABJIAIOIIME, CEYEHHE. | MUPaMUIa

[IpaBunpHass  nupamuja.

VYceuennas nupamuaa

Tema 7.5 Coneprkanue yueOHOro MaTepuana

BokoBas U nojHast | [1nomaas OOKOBOM M MOJHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI 2

MIOBEPXHOCTh npusMel, | CamocrositenbHast padota Ne 3 2

MU PAMHU/TBI

Tema 7.6 Copneprxanue yueOHOT0O MaTepuana




CummeTpust B KyOe,
napaJiesienurne/e,

IIpu3Me, IUpaMuIe

CumMeTpHsi OTHOCHUTEIBHO TOYKH, MPSAMOHM, TuiockocTh. CummeTpusi B KyOe,
napajuiejenumnese, npusmMe, MupaMmuie

Tema 7.7 IIpogeccrnoHaILHO-OPHEHTUPOBAHHOE COAEPKaAHKE (CoAepPKAHUE TPUKJIATHOTO
[Ipumepsl cuMMETpUil B | MOAYJIsI)
npodeccun CumMmeTpus B IpUPOJIe, apXUTEKTYpPEe, TEXHUKE, B OBITY
Tema 7.8 Cogepxanre yaeOHOT0O MaTepuaa
[IpaBuiibHbBIE [TonsiTve nMpaBUIbLHOrO MHOrOrpaHHuKa. CBOMCTBA NPABUIIBHBIX MHOTOI'PAaHHUKOB
MHOTOI'PaHHUKY, uXx | IIpaktuueckoe 3anstue Ne 16
CBOMCTBA
Tema 7.9 Copneprxanue yueOHOro MaTepuaia
Hununnp, ero | Hunuuap u ero anementsl. CedeHne LuMHApa (MapajuieabHOe OCHOBAHHUIO U OCH).
cocrapistonie. Cedenue | PazBepTka HuInMHApa
LHWINHApA
Tema 7.10 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IepP:KaHue (CoAep:KaHue MPUKJIATHOTO
Konyc, €ro | MOayJifl)
cocrapisgomue. Ceuenne | Konyc u ero anementsl. CeueHre KoHyca (mapauieibHOe OCHOBAHHIO M IIPOXO/ISIIee
KOHyCa yepes BeplInHY), KOHHn4YecKue ceueHus. Pa3BepTka koHyca
[TpakTrueckoe 3ansaTue Ne 17
Tema 7.11 Coneprkanne yueOHOro MaTepuana
VY ceueHHbIi KOHYC. | ¥YceueHHbI koHyC. Ero obpa3sytomias u Beicota. CedeHHne yceueHHOro KoHyca
Ceuenue YCEUEHHOTO
KOHycCa
Tema 7.12 CogepxaHue yaeOHOTO MaTepHralia

Hlap u cepa, ux ceueHus

Hlap u cdepa. Bzaumnoe pacmnonoxkenue chepsl u miockoctd. CeueHue miapa,
cepsl

Tema 7.13

Coneprkanue yaeOHOTo MaTepuana




[Tonstue 06 oobeme Tena. | [lonsarue 06 odveme Tenma. OObeM KyOa M TPSMOYTOJIBHOTO TMapasuIesieIUIe/ia. 4
OTtHoweHune oobeMoB | OObeM mpu3Mbl Hu  mWIMHApa. OTHOIIEHHE O0BEMOB  MOJOOHBIX  TEIl.
MOAOOHBIX TE ['eomeTpuyecKuii CMBICH ONpEAeIUTENs 3-T0 opsIKa
Tema 7.14 Cogepxanue yaeOHOT0 MaTepuaa
Obbembl M MUIOWAH [ OGpembl UpaMuabl M KoHyca. OGbeM mapa. ILIomaau moBepXHOCTel Ter 2
MOBEPXHOCTEH Tel
Tema 7.15 Coneprkanue yueOHOro MaTepuasa
KombOunanuu KoMOuHanmu reoMmeTpuueckux Tei 2
MHOTOIpaHHUKOB U Tel | [Ipaktuueckoe 3anstue Ne 18 2
BpAICHHS
Tema 7.16 Coneprkanue yueOHOro MaTepuaa
I'eomerpuueckue Hcnonp3oBaHne KOMOMHAIMA MHOTOTPAHHMKOB W TEJN BpAIICHUS B MPAKTUKO-
KOMOMHAIMM Ha MPAKTHKE | OpUEHTHPOBAHHBIX 3aJa4ax
[Ipaktuueckoe 3anstue Ne 19 2
Tema 7.17 Coneprxkanue yueOHOro Matepuana
Pemenne 3a1a4. | OOBEMBI H TUTOMIAIHN TOBEPXHOCTH MHOTOIPAaHHUKOB U TEJ BPAILICHHS
Mmuororpanaukn  u - Tena | [Ipaktuueckast pabora Ne 20 2
BpAICHHS
Paspea 8. 16
IlepBooGpa3nasn
by, ¢ OK-01, OK-02,
npuMeHeHHe OK-03, OK-04,
Tema 8.1 Coneprkanne yueOHOro MaTepuana OK-05. OK-06
IlepBooOpa3Hass (yHKIUU. | 3amaua 0 BOCCTAHOBJICHWH 3aKOHA JIBW)KEHHUS IO M3BECTHOM ckopocTu. [loHsTHe 2 OI’(- 07 '
[TpaBwmiia HAXOKIECHUS | uHTerpupoBaHus. O3HaKOMJIEHHE C TMOHATHEM HHTerpajga ¥ NepBOOOpazHOM A
NepPBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3amau Ha CBs3b MepBOOOPAa3HOM W €€ MPOU3BOTHOM,
BBIUKCJICHHE TMepBOOOpa3HOW mans maHHOM QyHkumu. Tabmuma dopmyn s
HaXOXXJEHUs epBO0Opa3HbIX. M3yueHue npaBuiia BBIYMCICHUS IEPBOOOPA3HOM
Tewma 8.2 Coneprkanue yaeOHOTo MaTepuana




[lnomane KpUBOIMHEUHOU
TpareLuu. dopmyiia

Herorona — JleiiOumma

33,[[3‘11/1, MNPUBOAAIINEC K IOHATHIO OINPCACICHHOIO HMHTCrpajla — O BBIYHMCIICHHU

IUIOMIAAM  KPUBOJMHEWHOW Tpamenuu, O nepeMeleHud Todku. [loHsTue
OTpeneIEHHOro UHTerpaja. I eoMeTpuieckuii U (GU3NIECKU CMBICI ONIPEEIICHHOTO

unTerpana. ®opmyna Hetotona— JleitOnnna

CamocrosrenbHas padorta Ne 4 2
Tema 8.3 Coneprkanue ydeOHOro MaTepuasa
Heonpenenennsrit u | [lonsiTue HEoNpeneIEeHHOTO HHTErpasa 2
OTpeieNICHHbIA HHTETPaJIbI
Tema 8.4 Coneprkanue yueOHOro MaTepuana
[TonsaTne 00 | T'eoMeTpUYECKHil CMBICI OTIPECTICHHOTO HHTETpaia 2
OIpE/ICIEHHOM HHTErpaie
Kak iouiaau
KPUBOJIMHEWHOM Tpanenuu
Tema 8.5 IpodeccnonabHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (CoAep:KaHue MPUKJIATHOTO
OrnpesesieHHbIN UHTETPAJI B | MOAYJIS1)
KU3ZHU ['eomeTpuueckuii cMmbIC oOmpenesieHHoro wuHrerpaita. @Popmyna HproToHa - 2
JleitOuuna.
Pemenue 3a1au Ha npuMeHeHUE UHTETpalla sl BBIUMCICHNUS GU3NYECKUX BEJIMYUH
Y IUIOIIAJEN
[TpakTueckoe 3ansaTue Ne 21 2
Tema 8.6 Coneprxanue yueOHOro MaTepuaia
Pemenue 3amad. | [IepBooGpasHas ¢pyukiuu. [IpaBuia HaxoxaeHus neppoodpasHbix. Ee npumenenue
ITepBoobOpasnHas Qynkuuy, | [Ipaktrueckoe 3ansaTre Ne 22 2
ee MpUMEHEeHNe
zme“ - 18 OK-01, OK-02,
CTeneHn u KOpHH. OK-03, OK-04,
TeneHHas PyHKuUA OK-05, OK-07

Tema 9.1

CogepxaHue yueOHOTO MaTepuana




Crenennas ¢yHkuus, ee | [Tonsarue KOpHSA N-0Oif CTENEHH M3 AeHCTBUTENLHOro uncna. OyHKIUU y = Vx nx 2
CBOWCTBA cBoiicTBa U rpadguku. CBOMCTBA KOPHS N-OM CTENIEHU
[TpakTueckoe 3ansTue Ne 23 2
Tema 9.2 Cogepxanue yaeOHOT0 MaTrepuaa
[IpeobOpazoBanue [TpeoOpa3zoBaHre UppaMOHATIBHBIX BBIPAXKEHUN 2
BBIPKEHUH ¢ KOPHAMHU n- | [Ipaktrueckoe 3anstre Ne 24 2
Ol cTeneHun
Tema 9.3 Coneprkanue yueOHOro MaTepuasa
CpoiictBa  creneHu ¢ | [ToHsTHE CTENICHH C JIIOOBIM pallMOHAIBHBIM MoKa3aresieM. CTeneHHbIe (PYHKIMU, UX 2
paloHaIbHbIM CBOWCTBA U TpapuKu
JIEACTBUTEIIbHBIM
MIOKa3aTesIMU
Tema 9.4 Cogepxanue yueOHOro MaTrepuana
Pemenue PaBHOCHIIBHOCTH UPpAIIMOHATBHBIX YPABHEHUH U HEPABEHCTB. METOIbI UX PELICHHUS. 4
UppalMOHATBHBIX Perenne nppalinoHanbHBIX YPaBHEHUN 1 HEPABEHCTB
ypaBHEHUIi U HepaBeHCTB | [IpakTudeckoe 3anstae Ne 25 2
Tema 9.5 Coneprkanne yueOHOro MaTepuana
Crenenu " KopHH. | Onpenienenue creneHHON (yHKuuu. lMcmonp3oBaHHE €€ CBOMCTB IMpH pelIeHUH
CrenenHas GyHKIHS YpaBHEHU U HEPABEHCTB
[TpakTrueckoe 3anstue Ne 26 2
Paznen 10. 18
IokazaTenbHast
byt OK-01, OK-02,
Tema 10.1 Cogepxanue yueOHOT0O MaTepuana OK-03. OK-04
IlokazarenbHass QyHkuus, | CTeneHb ¢ MPOM3BOJIBHBIM  JCHCTBUTEIBHBIM  TOKazarenieM. OmpenencHue 2 OK-0 5’ OK- 07'
)

€€ CBOICTBA

MOKa3aTelbHON (YHKIHMH, €€ CBOMCTBa M Tpaduk. 3HAKOMCTBO C MPUMEHEHUEM
nokasareibHON (QyHKIMU. PerieHue moka3aTenbHBIX YpaBHEHMH (YHKIIMOHAIbHO-
rpau4ecKuM METOJI0M




[IpakTuueckoe 3anstue Ne 27

Tewma 10.2 Copepxanue yueOHOT0O MaTrepuaa
Pemienne nokasarenbHbIX | Pemienne mmoka3aTeNbHBIX YPaBHEHHMH METOJOM YpaBHHUBAaHUS —IOKa3aTeJei, 6
YPaBHEHMI U HEPABEHCTB | METOJOM BBEJCHHS HOBOW NMEpPEeMEHHOH, (YHKINOHAIBHO-TPAPHUECKUM METOIOM.
Pemenuie nokazareabHbIX HEPABEHCTB
[IpakTuueckoe 3ansaTue Ne 28 2
Tema 10.3 Coneprkanue y4eOHOr0 MaTepuasa
Cucrembl 10OKa3aTeNbHBIX | PelieHue cucTeM mokas3aresibHbIX ypaBHEHHI 2
ypaBHEHUH [IpakTuueckoe 3ausitue Ne 29 2
Tema 10.4 Cogepxanue yueOHOro MaTepuana
Pemenue 3a1a4. | Pemienne mnoxazaTenbHBIX YpaBHEHUN METOJOM YpaBHUBAaHHUSA [OKa3aTeled u
[TokaszatenbHas GYHKIUS | METOOM BBEICHHS HOBOW MEpeMEHHOI. PelieHne mokasarebHbIX HEPaBCHCTB
I[IpaxTuueckoe 3anatue Ne 30 2
Paznen 11. Jlorapugmni. 20
Jlorapudpmuyeckasn
pyHkuus
Tema 11.1 Copepxanue yueOHOT0O MaTepuana
Jlorapudm yucia. | Jlorapudm uncna. JlecATUUHBIN U HATYpaIbHBINA JOTapu(MBbl, YUCIIO € 2
[[eCHTI/ILIHLII/IV U OK-01, OK-02,
HaTypaJlbHbIN JOTapu(pMBI, OK-03, OK-04,
e e OK-05, OK-07
Tema 11.2 Coneprkanue yueOHOro MaTepuana
Caoiictea  norapudmos. | Cpoiictsa norapudmos. Oneparus JorapuGMUpOBaHUSL. 4
Oneparus
norapupMUpOBaHUS
Tema 11.3 Coneprxanue yueOHOro MaTepuaa
Jlorapudmuueckas Jlorapudmmueckas GyHKIUS U ee CBONCTBA 2
¢byHKIUs, ee CBOMCTBA IIpaktrueckoe 3ansaTue Ne 31 2




Tema 11.4 Coneprkanue yueOHOTro MaTepuasa
Pemenue [Tonstue norapudmuueckoro ypaBHeHusa. Omnepauus MnOoTeHUHpoBaHUSA. Tpu 2
JnorapupMIUIeCKHX OCHOBHBIX METOJla PEIICHUs JIOTApU(PMUUYECKUX ypaBHEHUH: (DYHKIIMOHAIBHO-
YPaBHEHHH ¥ HEPABEHCTB | rpachpueckuii, METOZ MOTCHIMPOBAHMS, METOX BBEJCHHS HOBOH [EPEMEHHOIA.
Jlorapudmuueckre HepaBeHCTBA
[TpakTrueckoe 3ansaTue Ne 32 2
Tema 11.5 Copepxanue yueOHOTO MaTepuaa
Cucremsl ANTOpPUTM pelIeHUs CUCTEMbl ypaBHEHUH. PaBHOCHIBHOCTH JOrapu(pMUUECKUX 2
Jorapu(pMUIEeCKUX YpaBHEHUU U HEPABEHCTB
ypaBHEHUH
Tema 11.6 IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COAEPKaHUe (CoAepPKaHUe NPUKJIATHOTO
Jlorapugmsl B mpupoae u | MOAYJIsi)
TEXHHUKE [Ipumenenue norapu¢pma. Jlorapupmuueckas cnupanb B npupoge. Ee
MaTeMaTUYECKUE CBOMCTBA
[Ipaktuueckoe 3anstue Ne 33 2
Tema 11.7 Cogepxanue yueOHOro MaTepuana
Pemenue 3amad. | Jlorapupmuueckas pyHkuud. Pemenne npoctediux jgorapuMUIecKux ypaBHEHUN
Jlorapudmel. [Ipaktuueckoe 3anstue Ne 34 2
Jlorapupmuueckas
byHKIHS
Paznen 12. 10
MHo:xecTBa. JJIEeMEHTHI
Teopuu rpagos
Tema 12.1 Coneprkanue yueOHOro MaTepuana
MHoxecTBa ITonsiTne MHOXKecTBa. [TlonMHOXkecTBO. Onepaniy ¢ MHOKECTBAMU 2
Tema 12.2 Ornepanuy ¢ MHOKeCTBaMU. Pernienne npukia HbeIx 3a1a4d 2

Onepaum/l C MHOKECTBaMH

Tema 12.3

Cogepxanue yueOHOTO MaTepuana




I'padmr [Tonsitue rpada. Cesa3ubIM rpad, AepeBo, UK Irpad HA MITOCKOCTH 2
I[TpakTuueckas padora Ne 35 2
Tema 12.4 Copepxanue yueOHOTO MaTepuaa
Pemenue 3ama4. | Onepanuu ¢ MHOKecTBaMu. OnrcaHne pealbHbIX CUTYalUi ¢ TOMOIIbIO MHOXECTB.
MmuosxectBa, I'padppl u ux | I[lpumenenue rpad)oB K peICHHUIO 33124
MIpUMEHEHUE [TpakTrueckoe 3ausitue Ne 36 2
Paspen 13. DuiemeHTHI 22
KOMOUHATOPHKH,
CTATUCTHKH M TEOPHH
BepoOsATHOCTE
Tema 13.1 Copepxanue yueOHOro MaTepuala
OcHOBHBIE noHaTHs | [lepectaHOBKH, pa3MelIeHUs, COUETaHUSI. 2
KOMOHWHATOPUKH
[Ipaktuueckoe 3anstue Ne 37 2
Tema 13.2 Copnepxanue yueOHOro Marepuaia OK-01, OK-02,
CoObiTHE, BEpOATHOCTH | COBMECTHBIE U HECOBMECTHbIE COOBITUS. T€OpeMbI O BEPOSATHOCTH CYyMMBbI COOBITUH. 2 OK-03, OK-04,
coOpithsa.  Cnoxkenue W | YcrnoBHAas BEpOSTHOCTh. 3aBHCHMbIE W He3aBUCHMbIC cOObITHs. Teopembl o0 OK-05, OK-07
YMHOXEHUE BEPOATHOCTEN | BEPOATHOCTH NMPOU3BEICHHS COOBITUH.
[TpakTueckoe 3ansaTue Ne 38 2
Tema 13.3 IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COACPKAHHE (COAePKAHNE TPHKJIAJTHOTO
BepositHOCTB B | MOAYJIA)
po¢eCcCuOHATBHBIX OTHOCuTENbHAsT YacToTa COOBITHS, CBOMCTBO €€ yCTOMYMBOCTU. CTaTUCTHYECKOE
3a1auax omnpezeneHue BepossTHocTU. O1ieHKa BEpPOSTHOCTU COOBITUS
[TpakTueckoe 3ansatue Ne 39 2
Tema 13.4 Coneprxanue yueOHOro MaTepuala




JuckpetHas  ciydaitHasg | Buasl cioydailHbix BenuduH. OrnipeneneHue IUCKPETHOM CIyYailHOM BEJIWYWHBI. 4
BEJINYMHA, 3aKOH ee | 3aKOH pacHpelesieHus JUCKPEeTHOW ciydyailHOM BenuuuHbl. Ee uuncioBble
pacnpezeneHus XapaKTepUCTUKU
Tema 13.5 Cogepxanue yaeOHOT0 MaTepuaa
3ajmaun  MarematudeckoW | BapuanmonHnsiii psin.  [lonmmron 4wactor wu  rucrorpamma. CTaTHCTHUYECKHUE 2
CTaTUCTHUKU XapaKTePUCTUKH psiia HAOII01aeMbIX JaHHbBIX
Tema 13.6 IIpodeccnonanbHO-0OpHEHTHPOBAHHOE COAEPKaAHUE (CoAepPKAHUEe TPUKJIAJTHOTO
CocraBieHue TaOIUI W | MOXYJISA)
yarpamMm Ha IIpaKTHKe [lepBuunas 06paboOTKa CTATUCTHUECKUX JaHHBIX. [ paduueckoe X mpeacTaBiIcHUE. 2
Haxoxpaenue cpetHuX XapaKTepUCTHK, HAOII0JaeMbIX JaHHBIX
[Ipaktuueckoe 3anstue Ne 40 2
Tewma 13.7 Cogepxanue yueOHOro MaTepuana
Pemenne 3ana4. DneMeHTsl | DneMeHThl KOMOMHATOpUKU. CoObITHE, BEPOSTHOCTH cOObITHS. CloXeHHE U
KOMOWHATOPHKH, YMHOKEHHUE BEPOSITHOCTEN
CTaTUCTUKM U Teopud | ITpakruyeckoe 3ansaTue Ne 41 2
BEPOATHOCTEMN
Pasznen 14. YpaBHeHnus u 18
HEPaBEHCTBA
Tema 14.1 Coneprxanue yueOHOro MaTepuaia | 02
PaBHOCHIIBHOCTB PaBHOCMIBHOCTE ypaBHEHUII M HepaBeHCTB. OmnpezeneHusi. OCHOBHBIE TEOPEMBbI 8§:8 3’ 8?: 0 4'
YPaBHEHMM U HEPABEHCTB. | paBHOCHIIBHBIX ITEPEX0ax B YPaBHEHUSX 1 HepaBeHCcTBaX. OOIINe METO bl PeIICHHS OK-0 5’ OK-0 6,
OOmme MeToAbl peIeHUsl | YpaBHEHUI: MEpeXoJ OT paBEeHCTBA (YHKIMHA K pPAaBEHCTBY apryMEHTOB IS OI’(- 07 '
MOHOTOHHBIX (DYHKLIMIN, METO/1 Pa3JI0kKEHHSI HA MHOKUTEIIN, METO]l BBEJICHUSI HOBOI
NepeMeHHO, (HyHKIIMOHATBHO-TpaUUIeCKUil METOT
[TpakTrueckoe 3ansaTue Ne 42 2

Tema 14.2

CogepxaHue yueOHOTO MaTepuana




I'paduaeckuit Metoa | O0mme MeToabl peIIeHUsI HEPABEHCTB: MEPEX0/T OT CPaBHEHUS 3HAUCHHUI (DYHKITHI K 2
pelieHus YpaBHEHHH, | CpPaBHEHHIO 3HAYEHUI apryMEHTOB JIJIsl MOHOTOHHBIX (DYHKIIMIA, METO/I HHTEPBAJIOB,
HEPABEHCTB dyHkunoHaIbHO-Tpaduueckuii MeTo. I'paduueckuii METO pelieHus] ypaBHEHUH U
HEPABEHCTB
[TpakTuueckoe 3anstue Ne 43 2
Tema 14.3 Copneprkanue y4eOHOro MaTepuasa
VYpaBHenus u HepaBeHCTBA | OmpeneneHue MoayJisi. PackpeiTme Momyisi mo ompexaencHuto. IIpocreiinime
C MOJyJIEM YpaBHEHHUs M HEPABEHCTBA ¢ MoayseM. [IpumeHeHne paBHOCUIIBHBIX NEPEXO0B B
OIPEEICHHBIX TUIIAX YPAaBHEHUI U HEPABEHCTB C MOJYJIEM
[TpakTueckoe 3anstue Ne 44 4
Tewma 14.4 Coneprxkanue yueOHOro Matepuana
VYpaBHeHMs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapamerpoM. [Ipocreiimme ypaBHEHHS U HEPABEHCTBA C TApaMETPOM
¢ napamMeTpamu [IpakTnueckoe 3anstue Ne 45 2
Tema 14.5 IpodeccnonabHO-OPHMEHTHPOBAHHOE CO/leP:KaHue (CoAep:KaHue MPUKJIATHOTO
CocraBneHue W pelIeHHE | MOAYJIs)
npodecCHOHATIbHBIX 33/1au | PerieHne TeKCTOBBIX 3324 MPO(ECCHOHATBHOTO COICPIKAHMUS
C IOMOIIBIO YPAaBHEHHI IMpakTryeckue 3ausTust Ne 46 4
Tema 14.6 Copneprxanue yueOHOT0O MaTepuana
Pemenue 3a1a4. | OOmre MeToAbl pelleHus YpaBHEHU. YpaBHEHHs] M HEPABEHCTBA C MOAYJEM U C
VpaBHEHUS U HEPABEHCTBA | MapaMeTpamMu
[TpakTrueckoe 3anstue Ne 47 2
IIpome:xyTounasi arrectanus (Jx3ameH B 1 ceMecTpe, IK3aMeH BO 2 ceMecTpe) 24
Bcero: | 340




Conep:xaHue caMoCTOSITETbHOH PadoThI

Pa3znen 3. KoopauHaThl H BEKTOPBI
Tema 3.4. Pemenne 3aga4. KoopauHaTsl 1 BEKTOPBI
Camocmoamenvhnan paoboma Nel (2 uaca)
Hean:
e 00001IeHNEe, CHCTEeMATH3aIUs, 3aKPETUICHHE 3HAaHUH 00
anmapare MeTojia KOOPJIMHAT U BEKTOPHOU anreOphi;
e (dopmmpoBaHME YMEHUH IO BBIYUCICHHUIO PACCTOSHHUS MEXKIY JBYMs TOYKAMH,
3aJJaHHBIMUA CBOMMH KOOPJMHATaMH, KOOPAMHAT CEPEIUHbBI OTPE3Ka;
e (GOpMHPOBAHHE YMEHHH MO BBIMOJHEHHUIO JCUCTBUI HaJ BEKTOpPaMH, Pa3ji0oKCHUIO
BEKTOpA Ha COCTABJISIIOIIME, BEIUUCICHUIO YIJIa MKy BEKTOPaMH, IJIMHBI BEKTOPA;
® OIpEAEIEHUE BEKTOPA, ACUCTBUI HAJl BEKTOPaMU;
e TpaBuWiIa JIEWCTBHI HaJ BEKTOPAMHU, 3aIaHHBIMU KOOPJAMHATAMM;
e (OpMyYJIIBI TSI BEIYMCIICHUS IITUHBI BEKTOPA, yIiIa MKy BEKTOPAMHU.
B pe3ynbTare u3ydyeHus: TeMbl CTYA€HT JT0JIKEeH
3namo:
MOHSITUE TIPSIMOYTOJILHON JIEKapTOBOM CUCTEMBI KOOPJIMHAT B MPOCTPAHCTRE;
dbopMyIy 17151 BBIYUCIICHUS PACCTOSTHUS MEKY TBYMS TOUKAMU;
bopMyIly KOOPAUHAT CEpEANHBI OTPE3KA;
OIpeIeIICHUE BEKTOPA;
ONpeIeTICHUE MOAYJISl BEKTOPA;
onpeaesieHue KOOPJAUHAT BEKTOPA;
OIpeieiCHUEe PaBHBIX BEKTOPOB;
ompeieNIeHne KOJUIMHEAPHBIX BEKTOPOB;
Ymemes:

BBIYUCIIATH PACCTOSAHUEC MCKAY ABYMA TOUKAMH, 3aJaHHBIMU CBOMMHU KOOpAWHATAMHU.
HaXO0IUTb KOOPAUHATBLI BEKTOPA,

BBIYUCIIATH MOAYJIb BEKTOPA,

ONpEACIIATh KOJUIMHCAPHOCTL BEKTOPOB,

BBIIIOJIHATH JCUCTBUS HaZ BCKTOpaMU;

pasjiaraTb BEKTOP Ha COCTABJIAIOIIHNC,

BBIYUCIIATE YIOJI MCXKY BEKTOpaMH, IJIMHY BEKTOpPA.

Kpamxuit meopemuueckuit mamepua
Koopaunatel BekTOpa

[IpssMmoyrosbHBINM 0a3uc i, ], E :
)iLljilk,jLk;

23l

)i =] =k =1;
4)i-j=i-k=j-k=]ji=K-i=k-j=0.
KOOp,Z[I/IHaTLI BCKTOpa:

1) b=i+j+kb=(L11);

2) a&:xi;o—éz y];E:zE;
a=xi+yj+zk;

a=(X,y,2), e X, Y,z — KOOpAMHATHI BEKTOPA & ;



3) c=i+j—kic=(11-1).

Bexmopom Ha3bIBaeTcs HampaBlieHHBbIH oTpe3ok. OOo3Hauaercs BekTop a wium AB.
BexkTop umeer Havano u koHel. CUATAETCs], YTO BEKTOP HAIIPABJIEH OT HA4aJlo K KOHILY.

JnuHa oTpe3ka, M300paKaroIIero BEKTOP HA3bIBAETCS €ro JJIMHOW (WM MOAyJIeM) U

obo3HavaeTcs |AB| Wi | d |.

HyneBoii BeKTOp — BEKTOp, HayaJlo U KOHEL KoToporo cosmnaaaer. O6o3nauvaercs 0.
JmHa HyneBOro BEKTOpa paBHA HYJIIO, KOOPAMHATHI paBHBEI (.

Bekrop, 11Ha KOTOPOro paBHA €AMHULIE, HA3bIBAETCS €OUHUUHBIM BEKIMOPOM.

EnuHu4HbI BEKTOp, HaNpaBlIeHHWE KOTOPOTO COBIAJAET C HAIpaBICHHEM BEKTOpa d,
Ha3bIBACTCS OPMOM BEKTOPA d .

JlBa HEHyJNEBBIX BEKTOpPA HA3bIBAIOTCSA NPOMUBONONONCHBIMU, €CIA OHU HMEIOT
OJIMHAKOBYIO JJIMHY U IIPOTHBOIOJIOXKHO HalpPaBJICHBI.

KoopauHartsl BeKTOpa

Koopannatamu BeKTOpa Ha3bIBatOTCA YHMCIA, PAaBHBIE PA3HOCTH COOTBETCTBYIOILUX
KOOpJMHAT KOHIA ¥ Havasa.

Koopaunatoii Touku A 1o ocu X OyJieM Ha3bIBaTh YKCIIO, PABHOE IO a0COIIOTHON
BenurHe AiuHe oTpe3ka OAx: MONOKHUTEBHOE, €CITU TOYKa A JISKUT Ha MOJIOKUTEITHLHON
HOJyOCH X, U OTPULIATENILHOE, €CIIM OHA JIEKUT Ha OTPULIATENIbHOMN IOTyOCH.

AHaJOrM4YHO MOXHO ONPEAeNIUTh KOOpAUHATHI Y U Z Touku A. KoopanHaTtel Touku A
3aIKCHIBAIOTCS B CKOOKAX PsIOM C Ha3BaHHEM 3TOi Touku: A (X; Y; Z).

o JIt000i1 BEKTOp 8 — MOXKHO Pa3JI0XKUTh [0 KOOPJUHATHBIM BEKTOpaM: a —=X.I Y. —

+z.K.

o KondduumenTs! paznoxeHus onpenensroTcs eAMHCTBEHHBIM 00pa30oM U Ha3bIBAIOTCS
KOOpJMHATaAMH BEKTOpaA & — B JAHHOW CUCTEME KOOPINHAT.

DopMmy.Jibl

- —

KoopauHaThl BekTopa:  a(x, y,.z,) < a=x,i+y, j+zk

- 2 2 2
Hmia BekTOpA: | it |:ﬁaxﬂ ty, tz,

VMHO:KEHIE BEKTOPA HA UHCIIO: Ag=( Ay Ay Az))
Ilpasuna deitcmeuit Hao eekmopamu
OO0t BUI [Tpumep
1 2
a= (Xll Yis Zl)’ b= (XZ' Yo Zz) a= (_ 3'0'2)’ b= (4!_275)
Cymma iByX BeKTOpOB a+b=(-3+4,0-22+5),
a+b=(X +X,,y,+Y,.2,+1,) a+b=(1-27)
1 2
Pa3HOCTB IBYX BEKTOPOB a—b= (-3-4,0+2,2-5),
a_b:(xl_XZ’yl_yZ’zl_ZZ) 5_6:(_7,2,_3)
[IpousBeneHne BEKTOpA HA YUCIIO 1 a ( 1 ( 3) 1 0 1 2)
pa:(pxl’pyl’pzl) 3 3 ’ ’ ,
e (1,0,—3]
3 3
CxansipHOE IPON3BECHHE JBYX BEKTOPOB a-b= (-3)-4+0-(-2)+2-5
a-b=xx,+yYy,+27, a-b=-2




3aoanus 0131 camocmoamebHoll padomel
Pemutnb 3agaun:

1. JlaHbl OAWH KOHEI[ OTpe3Ka A(2,3,—1) U €T0 cepeiHa C(l,l,l). Haiinure BTOpoii KoHel
OTpe3Ka B(X, Y, Z).

2. Touku A(2,0,0), B(0,0,0),C(O,Z,O), Bl(0,0,Z) SIBJISIIOTCSI BEpIIMHAMH Ky0a
ABCDAB,C, D, . Haiinute koopaunatsl Toyek C, u D, .

3. Touku M (2,0,0), H(0,0,0), P(O,4,0), H1(0,0,4) SIBJISTIOTCS BEPITUHAMHA
npsimoyroasHoro napautenenunenra MHPKM, H, P K, . Halinure koopaunarer Touek M, u K| .

4. IlocTpouts (B aKCOHOMETPUUECKOM MPOEKLNN) CIAEAYIOLUIUE TOUKH T10 UX JEKAPTOBBIM
koopaunatam: A(3; 4; 6), B(-5; 3; 1), C(1; -3; -5), D(0; -3; 5), E(-3; -5; 0), F(-1; -5; -3).

5. Haiitu koopauHatel mpoekiuii Touek A(4; 3;5 ), B(-3; 2; 1), C(2; =3; 0), D(0; 0; -3):
1). Ha mnockocth Oxy; 2). Ha mockocts Oxz, 3). Ha minockocts Oyz, 4). Ha ock abcmucce, 5).
Ha ock opaunar; 6). Ha och arumkar.

6. HaiiT KOOpIuHATHI TOYCK, CHMMETPHUHBIX ToukaM A(2; 3; 1), B(5; -3; 2), C(-3; 2; 1),
D(a; b; ¢) otHOCHTenBHO: 1). [ImockocTr Oxy, 2). [Tnockoctu Oxz, 3). [Tnockoctu Oyz, 4). Ocu
abcrucc, 5). Ocu opaunart, 6). Ocu arutukar, 7). Hauana koopauHar.

7. lanbl yetsipe BepiuuHbl KyOa A(-3; -a; -a), B(a; -a; -a), C(-a; a; -a), D(a; a; a).
OnpenenuTb ero OCTaabHbIE BEPIIUHEIL.

Pemuts OIMH W3 JBYX BapUaHTOB IIPOBEPOYHOH pabOTHl (BapHaHT YKa3bIBacT
IpernojaBaTeb).

IIpoBepounasi padora
Bapuant 1

1. a) Haitnure KoopAMHATHI BEKTOPOB a+ 6, b-a , €CITH a=2i- 3],5 =i+ 4] ~3k.
0) Konnmuneapus! nu au 5, eciu
)a=(-36.2)b=(3-6-2)
2)a = (4,-10,2),b = (2,-5,)
3)a=(L4,-3)b = (2,2-1)?
2. [Tpu kakuX 3HAUEHUSAX X U Y BEKTOPBI gl = (X,—3,2) u B = (3, y,—l) KOJUTHHEAPHBI?
Bapmuanr 2

- -

1. a) Haiigute KOOpIMHATHI BEKTOPOB a+ b,b- a , €CIIN a=3i- 2],6 —i+ 5] — 4K .
6) KonnmnueapHsl au aun 6, eciu

Da=(-267)b=(2-6-7)

2)a = (3-10,-2),b = (1,5:-5;—1);

3)a=(14,-6)b = (22,-3)?

2. [Tpu kakuX 3HAUCHUSAX X U Y BEKTOPHI gl: (X,—4,1) u 6 = (2, y,—l) KOJUTMHEapHbI?

Bapuant 3

1. a) Haligute koopauHaThl BEKTOPOB a+ B, b-a , €CIH a=5- 4],5 =3i+ ] — 4k .
6) KomnueapHsl au aun 6, eciu

Da=(-1-4,7)b=(L4,-7),

2)a = (12,-10,-5),b = (3-2,5,~1);

3)a=(24,-6)b = (4,8-12)?

2. IIpu Kakux 3HaUEHHUAX X U Y BEKTOPBI a= (X,—2,3) ub= (2, y,~1) kommuHeapHbi?



Bapuanr 4
1. a) Haitnure koopArHATHI BEKTOPOB a+ 6, b-a , €CITH a=3i- 2],5 =7i+ 5] — 4k
0) Kosnmuneapus! u au 6, eciu
)a=(-86,7)b=(8-6-7)
2)a =(3-9,-2),b = (15-4,5:-1)
3)a=(18-6)b = (2,16,-3)?

2. IIpu Kakux 3HAUYEHHUAX X M Y BEKTOPBI a= (x,~12,3) u b= (2,y,~1) xommuHeapHbI?

Pemuths OIMH W3 BapuMaHTOB KOHTPOJIBHON pabOTHl (HOMEp BapuaHTa YyKa3bIBacT
IpernojaBaTeb).
W3 ueThIpéXx 0TBETOB BEIOCPUTE MPABHIIBHBIN:

Bapuanrt 1
1. Kakue Tpu BeKTOpa U3 JAHHBIX TPOCK MOXKHO CUMTATh MPSIMOYTOJIBHBIM 0a31UCOM, €CIIU

ABCDAB,C,D, —ky6?
Oreer. 1) AB,,BC,CC, ;2) AA,BC,B,C,:3) AB,CD,AD: 4) BC,BA AD,.
2. Haiinute cymMMy BEKTOPOB 5 = (— 1;—2;3) u B = (5;—1;4).
Otger. 1) (4,-312); 2) (-4;3,6); 3) (4-37); 4) (6;-37).
3. Haiigute nnuny BexkTopa E = (— 3;4;0).
Ortser. 1) 3;2) -5; 3) +/7 ; 4) 5.

4. Haiigute nyiuHy BEKTOpa 6 = 5— 36 , €CIIN gl = 3@ Hu 6 = 2] .

Otser. 1) v/40 ; 2) 7; 3) 4; 4) /23.

5. HaiiauTe KoopauHaThl BEKTOpPa E 10 KOOPJIMHATAM TOYEK A(3;—2;6) u B(O;0,5;3).

Otser. 1) AB =(-325-3); 2) AB =(3:25-3); 3) AB =(3-159); 4) AB = (3-2,53).

6. Halinute KOCMHYC yTia MEX/y BEKTOpaMH a=3i+ 2] —4k ub= —3] +k.

7. JlaHBI YETHIPE TOUKHU: A(O,L—l), B(l,—l, 2), C(3,ZLO), D(2,—3,1). Haiinure kocunyc yria
@ MEXJy BEKTOpaMHu AB u CD.

8. HaHbpl TpH TOYKH: A(O,l,—l), B(l,—l,2), C(S,].,O). Haitnute xocunyc yrma C
tpeyronpauka ABC .

Bapuaur 2
1. Kakuie Tpu BeKTOpa U3 JAHHBIX TPOEK MOXKHO CUMTATh MPSIMOYTOIBHBIM 0a31UCOM, €CIU

ABCDAB,C,D, — ky6?
Ortser. 1) ﬁ@ﬁ ; 2) E,C—Cl,ﬁﬁ) ﬁﬁﬁ 4) ?D{ﬁBTf
2. Haiinute cymMMy BEKTOPOB a= (-3,0;2) u b= (4,-2;3).
Otser. 1) (-1,25); 2) (L-25); 3) (7:-25) ; 4) (1,0;5).
3. Haitnute muinHy BekTopa c= (2;—1;3).
Otser. 1) 4; 2) 12; 3) 3; 4) V14 .
4. Haitnure niiMHYy BEKTOpa E:: 25—5 , Tae 5 = 2i—3]+E , 5 = | +3E.
Orser. 1) v/46 ; 2) /38 3) 7; 4) 0.

5. Haitnure koopauHatel BekTopa AB 1o koopanHaTam To4ek A(— 4;—1;3) 51 B(O;—2;5).



Otser. 1) AB = (-4;-1,2): 2) AB = (- 4;-3:8); 3) AB =(4;-1;2); 4) AB =(4;;-2).

6. Halingute KOCHHYC yTia MEXy BEKTOpaMH a=4i+ 2] ~3Kub=i- 3] .

7. JlaHBI YeThIpe TOYKH: A(O,—ZLl), B(—ZL,ZLZ),C(O,].,B), D(— 2,3,1). Haiigure kocunyc yria
@ MEXIy BEKTOpaMH AB 1 CD.

8. Jlapl TpU TOYKH: A(O,ZLl), B(].,—].,—Z),C(—S,].,O). Haiimure xocunyc yriaa C
tpeyronsuuka ABC .

Bapuant 3
1. Kakue Tpu BEeKTOpa U3 JaHHBIX TPOEK MOKHO CUUTATH MPSIMOYTOJIbHBIM 0a31COM, €CITU

ABCDAB,C,D, — kxy6?
Ortser. 1) E,&f,ﬁ; 2) E,E,B—Bi; 3) 6,@,@; 4) ﬁf,CTZ;,?B{.
2. Haiinute cymMmMy BEKTOPOB 5 = (— 3;2;0) ub= (— 1;4;—2).
Otser. 1) (~4;6,-2); 2) (4:6;2); 3) (—4,6:0); 4) (4:6;-2).
3. HaiimuTe ummHy BekTopa c= (— 2;3;5).
Otser. 1) 30; 2) +/38 ; 3) 6; 4) -5.
4. Haiigute nyiMHy BEKTOpa c=-a+2b , €CITH a= 2] — E,B =3i+k.
Ortser. 1) \/41;2) 0; 3) -7; 4) 7.
5. Haiinute koopauHaThl BeKTopa AB 10 KOOpAMHATAM TOYCK A(5;—l;—3) u B(Z;O;—l).
Otser. 1) AB =(3-1,-2); 2) AB = (7;-1;-4); 3) AB =(-31;2); 4) AB = (3-1,2).
6. Haiinute kocuHyc yria Mexay BEKTOpaMu a=2+ 4] —3kub=i- 6] .
7. JlaHbI YETHIPE TOYKH: A(O,—l, 2), B(— 3,1,2), C(O,6,3), D(—l,3,1).
Haitgure kocuHyC yria ¢ Mexay BEKTOpaMHu ﬂé u CD.

8. JlaHBl TpU TOYKH: A(O,l,l), B(l,—l,—Z),C(— 3,1,0). Haiimure xkocunyc yrma B
tpeyronpauka ABC .

—_—

Bapmuanrt 4

1. Kakue Tpu BeKTOpa U3 JaHHBIX TPOEK MOXKHO CUMTATh MPSIMOYTOJIbHBIM 0a3UCOM, €CIIU

ABCDAB,C,D, — ky6?

Otser. 1) DA,BC,CC, ; 2) AB,BB,,C,C;3) CD,C,D,,CC, ; 4) AB,B,C,,DD, .
b=(0;2,-8).
4y (413).

2. Haiimute cyMMy BEKTOPOB a= (4;—1;5) u
Otger. 1) (41-3); 2) (0:1-3); 3) (4-1-3);
3. Haiigure nuHy BekTOopa E = (— 1;2;4).
Otger. 1) 19; 2) 4; 3) +/21; 4) 11.

4. Hatigute 1yiMHY BEKTOpa E —a —35 , €CIIU 5 = 2i,6 —i+ ] —2k )

Otser. 1) +/37 ; 2) /46 ; 3) 6; 4) 0.

5. Haiinute koopMHATHI BEKTOpa E M0 KOOPJAUHATAM TOYEK A(— 3;5;0) 51 B(2;—1;2).
Otser. 1) AB =(=1;4;2); 2) AB =(-5,6;-2); 3) AB =(5:6:0); 4) AB = (5;-6:2).

6. Halinute KOCHMHYC yTia MEXy BEKTOpaMH a=9+ 3] —7Kk u b=5f - 3].

7. JlaHbI YeThIpe TOYKH: A(O,—ZLl), B(—ZL:LZ),C(O,ZLB), D(— 2,3,1). Haiinure kocunyc yria

@ MCKAY BECKTOpaMU ﬁ u CT5



8. JlaHBl TpU TOYKH: A(O,l,l), B(l,—l,—Z), C(— 3,1,0). Haiiqure kocunyc yrma A
tpeyronpsuuka ABC .

MeToanueckue peKOMeHIAHU.

[Tpu pemieHuun 3a1a4y UCMONB3YWUTE OMpeneiaeHuss U GOPMYIbl 1Jid BBIUUCICHUS IJIMHBI
BEKTOPA, YCIOBUS KOJJIMHEAPHOCTH BEKTOPOB.

[Ipu pewmeHuM 3amayd UCHOJB3YHTE MMpaBWiia JCUCTBUN HaJl BEKTOPAaMH, 3alaHHBIMU
KOOpJMHATaMH, U GOPMYITY TSI BBIYMCICHUS JITUHBI BEKTOPA.

TpeOoBaHus K pe3yjbTaTaM padoThbI:

3aganue JOKHO OBITH 0(POPMIICHO Ha IBOMHOM JICTE B KJIETKY PYKOITMCHBIM CIIOCOOOM
4EpPHOU MJIM CUHEH nmacToi. YepTe:Ku BBIMOJIHIIOTCS C OMOIIBIO KapaHalia U JUHEUKH.

®DopMa KOHTPOJISA: UHIUBHUyaIbHBIN.

Paznen 5. KomnekcHble uncia
Tema 5.1. KommiekcHble yncia
Camocmoamenvhan pavboma Ne2 (2 uaca)

Henan:

U3YYHUTH BOIPOCHL:

¢ 1300pa)KeHUE KOMIUIEKCHBIX YHCET Ha KOOPIAUHATHON TUIOCKOCTH;

® HaxOXCHHE COMPSHKEHHOTO KOMIUJICKCHOTO YHUCIIA;

®  BBINIOJIHEHUE ApU(PMETHICCKUX JCHCTBHI HAJl KOMIUICKCHBIMU YHCIIAMH,

® pelleHre KBaJAPATHBIX YPaBHEHUM.

B pe3ynbrate u3yueHusi TeMbl CTY€HT 10JI:KeH

3namep:

® OmpeereHre KOMIUIEKCHOTO YHUCIIa;

®  OMpeeeHUs COMPSIKEHHBIX YNCe;

e OmpeereHre KOMIUIEKCHOTO YHCIIa;

®  OMpeeieHUs CONPSIKEHHBIX YHCET.

Ymemp:

®  U300pakaTh KOMIUIEKCHBIC YUCIIa HA KOOPAMHATHOM MIIOCKOCTH;

®  BBINOJHATH apUPMETHUECKUE IEUCTBUS C KOMIUIEKCHBIMHU YHCIaMU B are0panveckoi
dopme;

® pelaTh KBAJAPATHBIE YPABHEHUS! BO MHOKECTBE KOMIUIEKCHBIX YUCEN.

Kpamxuit meopemuueckuit mamepua

OCHOBHBIE OTIPEIEIICHMUS.

Apudmerndeckue A1eMCTBUS HAJl KOMIIJIEKCHBIMU YUCIIAMH

1. CymiecTByeT 31eMeHT 1 (MHUMAs €IMHULIA) TAKOM,

4TO0 i = —

2. CuMBon a + bi Ha3bIBAIOT KOMIUIEKCHBIM YHUCIOM C JIEHCTBUTENbHON YacThio a U
MHUMOM 4acThIo bi, TJie @ u b — nelicTBUTENbHBIC YHCa, b — KOA()PUIIMEHT MHUMOMN YacTH.

KommiekcHoe uncio a + 01 0TOXIeCTBISETCS ¢ NeHCTBUTENBHBIM YHCIIOM a, T.€. a + 01 =
a, B yactaoctd, 0 + 01 = 0. Uncna Buaa bi Ha3pIBaIOT YUCTO MHUMBIMH.

Hanpumep, kommiekcHoe uncio 2 + 31 UMeeT AeMCTBUTENbHYIO YacTh — IEHCTBUTEIHHOE
YUCJIO 2 1 MHUMYIO 9acTh 31, JIEHCTBUTEIbHOE YUCITO 3 — KOG OHUIIMEHT MHUMOM YacTH.

KommiekcHoe uncio 2 — 31 uMeeT ASHCTBUTEIbHYIO YacTh YKCIIO0 2, MHUMYIO YacTh — 3,
qucio — 3 — K03 HUITUESHT TPU MHUMOM 9acTH.

3. IlpaBuiio paBeHcTBa. J[Ba KOMIUIEKCHBIX YHCJa PaBHBI TOTJAa U TOJBKO TOTJA, KOraa
PaBHBI UX JICHCTBUTEIIbHBIC YACTH M PAaBHBI KOA(D(PHUITMEHTH MHIMBIX YaCTEH.

T.e., ecnu a + bi = ¢ +di, To a = ¢, b=d: u, obparno, ecnu a=c, b =d, To a + bi = ¢ +di.

4. TIpaBWIIO CIOXKEHHUS U BHIYUTAHUS KOMIUIEKCHBIX YHCEIL.

(@+hbi)+(c+di)=(a+c)+ (b+d)i.

Hampuwmep:

2+3i)+B+i)=(2+5)+(3+1)i=7+4i,



Brrunranne KOMIUIEKCHBIX YMCET ONpeseisieTcs Kak onepanus, oOpaTHas CIOKEHHUIO, U
BBITIOJTHSIETCS 110 hopMyIIe:

(@+bi)—(c+di)=(a—c)+ (b—d)i.

Hanpumep:

5-8i)-(2+3i))=(5-2)+(-8-3)i=1-11i;

5. IIpaBuio yMHOXKEHUSI KOMILUIEKCHBIX YHCEIL.

(a + bi)(c + di) = (ac - bd) + (ad + bc)i.

Hanpumep:

(—1+3i)(2+51)=(-2-15)+(-5+6)i=—17+i

[IpousBenenue AByX YMCTO MHUMBIX YHCEN — IEHCTBUTEIHHOE YHCIIO.

Hanpumep: 5i*3i = 15i% = — 15; — 2i*3i =— 6i’ = 6, 1 Boo6me bisdi = bdi’ = — bd.

6. Jlenenue KoMIUIeKCHOTO Yncia a + bi Ha KOMITJIEKCHOE yrcio ¢ + di onpenensercs Kak
orepanys o0paTHas YMHOKEHHIO U BBIIOJIHAETCA 10 popMyJie:

a + bi (a+biY(c—di) ac+bd be —ad

c+di (e+dide—di) ¢ ad? T et wd? +

dopmyna Tepsiet cmbici, ecru ¢ + di = 0, Tak kak Toraa c¢® + d? = 0, T. e. eNeHUe HA HyJIb
¥ BO MHOXECTBE KOMITJICKCHBIX YHCEN UCKITFOYACTCS.

OOBIYHO JeNeHHe KOMIUICKCHBIX YHCENT BBIMOJIHAIOT IyTEM YMHOXKEHHS JEIUMOTO U
JIeTTUTENs Ha YUCII0, CONPSHKEHHOE JEITUTEITIO.

Hanpuwmep,

14i _ A+dd+i) A+ 1+2i+i°
1 —i 1+1 2 2 '
3+2i  (3+20)2-i) 8+i 8 1
2+i  @+b@-D 2741 5 5

JIns  KOMIUIGKCHBIX YHCET CIpaBEeUIMBbI KOMMYTATHBHBIA, AaCCOIMATHBHBIA |
TUCTpUOYTUBHBIA 3akoHBL. Kpome TOro, mpuUMEHEHHe Omeparyii CIO0XKEHUS, YMHOKEHHS,
BBIYMTAHHS U JICJICHUS K JIBYM KOMILJICKCHBIM YHCIIaM CHOBA MPUBOAUT K KOMILICKCHBIM YHCIIAM.
KomrnekcHoe unciio a + bi ipu b = 0 0TOXKIECTBISIETCS € ACUCTBUTEIBHBIM YHCIIOM a = a + 0.

[IpuBeneM kiaaccuGpUKALMIO KOMIUIEKCHBIX YUCEN:

FoMnioexcHEE JMCIIS

a + b
.r"'f." MHH"-\.
,-f’” .
DeficTeEMTen b HES WHICIIS MuMMEIe HHMCIIAa
B =0 B0
o * r ™
A ) 4 "\\
/ N /,/ N
ya \ / \
PalpoHATE - Mopa Mo HAaTs — MHHMMEISE =HCOIS THCTO
HEIS =HCIIS HEIS WHCIIA C HeHYVISBROH MHIIME S
IefCTRMT IR HOT O ITA
UAC TR a=0,
az 0, b0 b= 0

I'eomeTpuueckas HHTEpIIpETALMS KOMIIEKCHBIX YHCET

['eomeTpryeckass UHTEpHpETAUsi KOMIUIEKCHBIX YHCENl COCTOUT B TOM, YTO KaxJAOMy
KOMIIJIEKCHOMY YHCITY Z = X + Y1 CTaBUTCS B COOTBETCTBHE TOUKA (X, Y) KOOPAMHATHOMN MIOCKOCTH
TaKUM 00pa3oM, 4TO JeHCTBUTENbHAS YaCTh KOMIUIEKCHOT'O YKClIa ITpeICTaBiseT co0oii adcuccy,
a k03¢ (HUIIMEHT P MHUMOM YacTH — OPAMHATY TOUKH.

Takum oOpa3oM, yCTaHaBIMBAETCS B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKE€CTBOM KOMIIIEKCHBIX YHCET U MHOXKECTBOM TOUEK KOOPAUHATHOM IJIOCKOCTH.



Ha pucynke 1 nzo0pakeHa KoopAMHATHAS TNIOCKOCTh. Yucy 2 + 31 COOTBETCTBYET TOYKA
A(2, 3) mnockoctu; unciy 2 — 3i — rouka B(2, — 3); unciy — 2 + 3i — Touka C(— 2, 3); uncny — 2 —
3i — Trouka D(— 2; — 3). Uucay 3i coorBerctByeT Touka E(0, 3); a unciy — 3i — Touka F(0, — 3).
Hrak, KaxIOMy KOMIUIEKCHOMY 4YHCJIYy COOTBETCTBYET €IMHCTBEHHAs TOYKAa KOOPIMHATHOM
IUIOCKOCTH U, 00paTHO, KaXI0H TOYKE KOOPAUHATHOHN TUIOCKOCTH COOTBETCTBYET €MHCTBEHHOE
KOMIUIEKCHOE YHCJIO, IIPU 3TOM ABYM Pa3IMYHBIM KOMIUIEKCHBIM YHCJIaM COOTBETCTBYIOT JIBE
pa3InYHbIC TOYKH KOOPJMHATHOW IUIOCKOCTH. SICHO, 4TO JEHCTBHTENBHBIM uuciaM X + Oi
COOTBETCTBYIOT TOUKH OCH a0CLUCC, a YMCTO MHUMBIM unciaMm 0 + yi, rae y He paBeH 0 — Touku
OCH OpJIMHAT.

Bl 2: 3 .Td"ll‘ )
[z“' ) E(0; 3) A B)
o
bk
20 3l
| W B(2: =8
Di-2; =3) |F{0; -3) ( )

P 1

[TosTomy ock Oy Ha3piBalOT MHUMOHW, a ocb Ox — nedcrButenbHON. CONpsHKEHHBIM

KoMIUIekcHbBIM unciam 2 — X T YL M 2 = X = Yl oo01percTBYIOT TOUKH, CHMMETPHHUHBIE
OTHOCHTEJIHO ocH abcnuce (puc. 2).

Pemienne kBagpaTHbIX YpaBHEHUI

OpHa M3 NPUYMH BBEIEHUS KOMIUIEKCHBIX YHCEJ COCTOsUIa B TOM, 4TOOBI JOOUTHCA
pa3penmMocTd JTF000T0 KBaIpaTHOTO YPAaBHEHHS, B YACTHOCTH ypaBHEHHUS

x2=-1.

[Tokakem, 4TO BO MHOXECTBE KOMIUJIEKCHBIX YHCEN, KaXI0€ KBaJpaTHOE YypaBHEHHU
paspenmmo, T.€. UMeeT pernenue. Tak, ypaBHeHHe X° = — | UMeeT [Ba peleHns: X1 =i, X2 = — .

DT0 HETPYAHO YCTAHOBHUTH MPOBEpKOil: i*i=1i2=—1, (—i)e(—i)=i?=—1.

KBajpaTHBIM ypaBHEHHEM Ha3bIBAIOT ypaBHEHHE BUA:

ax?+bx+c=0

I7le X — HEM3BEeCTHad, a, b, ¢ — JeliCTBUTENbHbIE YHCIIA, COOTBETCTBEHHO MEPBBIM, BTOPOii
K03 UIIMEHTH U CBOOOIHBIN WieH, puueM a He paBHoO 0. Pemum 310 ypaBHEeHUE

-b+ 1,"!;"! - dac

X = .
la

Hatinem 3HaueHnsT HEN3BECTHOM:
Tenepr MOXXHO WUCCIIENOBaTh IMOJdyuyeHHOEe pemieHne. OHO 3aBUCHT OT 3HAYEHUS
ITOJKOPEHHOI'0 BBIPAKEHUS, HA3bIBAEMOI0 TUCKPUMHUHAHTOM KBAaJpPAaTHOTO ypaBHeHHUs. Ecin h?

2 Il
b 3o = o - ; .
— 4ac > 0, To ° da ; TO VB~ dac €CTh JICCTBUTEIBHOE YHUCIO M KBaJIpaTHOE
ypaBHEHUE AMEET EHICTBUTEIIHHEIE KOPHH. Ecnu Ke
I I
; A - | |4 z L
H - dar < 0, mo \,',f;n’r —dage = v—{~la¢' - b ) = \'Ir4d‘(' b i

— MHHUMOC YHUCJIO, KBAAPAaTHOC
YpaBHCHHUEC UMECT MHUMBIC KOPHHU.



SHausHMe

OHMCEPMMMHAHT & HopHH YpaBHESHIMS
b’ - 4ac
B - dac> 0 YpasHeHe MMaeT IBS DaaiIi—IHEDD Teti—

CTBEHTEJEHEDD KOPpHAL

1a2

1
b+ b —4dac b—yb —dar
x_l = H x? = =
2a 2a
b - dac =0 VpABHEHME MMeST IBA [ABHEDL

OedcTEMTENE HER KOHA!

b
- dac< 0 VpaBRHeHMS MMeST IBS PASIDILHEDS

MHMMELL KORHAS

~—s
B+l —dar i )
2a !

Hy =

] -
—bh— b - dac i
.P::E = r
2a

KOPDHHM — CONpTEcHHEE EOMIOJIEKCHES

HITCTLE

3aoanue 013 camocmoamenvHol padomol
BpuucianTs.

. j66: j143: j216. {137,

43448 4 4 4 45

(i% + i),

(133 + 115 4 200 4 j142) (17 4 j36),
{145 4 {147 4 j264 4 j345 4 j117
(i3 + i + i19)j32,

(% + Y7+ 13+ 182)(i72 — 34).

~NOoO ok, WwN

HaiiTu X 1 y U3 paBeHCTB:

8. 3y +5xi=15-7i;
9. (2x + 3y) + (x—Yy)i =7 + 6i.

10. 7x + 5i = 1 - 10iy.

11. 2x+y)—i =5+ (y = X)I.
12.x+ (Bx-y)i=2-1.

13. (1 + 2i)x + (3-5i1)y=1-3i.
14, 2-i)x+ (1L +i)y=5-1i.
15. Bi—-1)x +(2-3i)y=2-3i.

HpOI/I3Be)_II/ITe CJI0KCHHEC U BBIYMTAHUEC KOMIIJICKCHBIX YHCEJI:

16. (3 + 5i) + (7 - 2i).
17. (6 + 2i) + (5 + 3i).
18. (-2 + 3i) + (7 - 2i).
19. (5 -4i) + (6 + 2i).



20. (3-2i)+ (5 +1i).

21. (4 + 2i) + (= 3 + 2i).
22. (=5 +2i) + (5 + 2i).
23. (=3 =5i) + (7 - 2i).

HpOI/I3BeCTI/I YMHOKEHUE€ KOMIIJICKCHBIX YHCEJI:

24. (2 + 3i)(5-T7i).
25. (6 + 4i)(5 + 2i).
26. (3=2i)(7 -1).
27. (- 2 + 3i)(3 + 5i).
28. (L-i)(L +1).

29. (3 +2i)(1 +1).
30. (6 + 4i)03i.

31. (2 - 3i)(~ 5i).

BLINOJIHUTE AeHCTBUA.

32. (3 + 5i)2
33. (2 - Ti)2
34. (6 +i)2

35. (1 - 5i)2.
36. (3 + 2i)3,
37. (3-2i)3.
38. (4 + 2i)3,
39. (5-i)

BbIOJIHNUTE NeliCTBHSA:

40. (3 + 2i)(3 - 2i).
41. 5+i)(5-i).

42. (1 -3i)(1 + 3i).
43. (7 - 6i)(7 + 6i).
44, (a + bi)(a - bi).
45. (m —ni)(m + ni).

Pemnts ypaBHeHus:

46. x2—4x+13=0.
47.x2+3x+4=0.
48.25x2+x+1=0.
49. 4x2 - 20x + 26 = 0.

Meroanyeckue peKoOMeHIalHH.

[Ipyn BBINOJHEHWH 3aJaHMS MCIOJB3YWTE€ OCHOBHBIE TEOPETUYECKHE ITOJIOKEHUSA H
(bopMysbl A7 BBIYMCICHUS CyMbl, Pa3HOCTH, MPOU3BEICHUS M YAaCTHOTO JIBYX KOMIUIEKCHBIX
yucesl U GopMyJIbl ISl HAXOKJIEHHUS KOpHEH KBaJpaTHOTO YpaBHEHUSI.

TpeGoBanus k pe3yjabraraM padoThl:

3anaHusi JOJDKHBI ObITh BBIOJIHEHBI B TETPaAU M0 MaTeMaTHKE B TEUEHUE YKa3aHHOTO
CpoKa.

®opmMa KOHTPOJISI: UHIUBUyaTbHBIN.



Paznen 7. MHOTOrpaHHMKY M TeJIa BPpALlleHU I
Tema 7.5 bokoBas ¥ OJIHASA MOBEPXHOCTH NMPHU3Mbl, THPAMH/BI
Camocmoamenvnasa paboma Ne 3 (2 uaca)

Henan:
e 0000IHTh, CHCTEMATH3UPOBATh, 3AKPEITUTh 3HAHUSI O MHOTOTPAaHHUKAX U UX CBOMCTBAX;
e chopmupoBaTH YMEHUS MO PEIICHUIO 33/1a4 Ha HAX0XKJICHUE TEOMETPUUECKUX BEITUNIHH
(nuH, yTII0B, IUIOMIAICH).
B pesynbrare uzydeHus TeMbI CTYIEHT JA0JKeH
3namo:
® TIOHATHE MHOTOTPAaHHHUKA;
® TIOHSTHE MPU3MBI;
®  BHUJBI IPU3M.
Ymemes:
e 1300pa)kaTh IPU3MBIL;
e u300pa)kaTh NUPAMUIIBL;
®  BBIYHCIATH IUIOINIAIb OOKOBOM M MOJHOM MOBEPXHOCTH MPU3MBI, TUPAMU/IBI.

3aganme. Perutes 0JJMH U3 BapUaHTOB KOHTPOJIBHOM paboThl (HOMEp BapHaHTa yKa3bIBaeT
IpernojaBaTesp).

Bapuanrt 1

1. Cropona ocHOBaHHUSI TPABMIIBHOMN YETHIPEXYTOJIBHON MUPAMHUIBI paBHA @. JIByTrpaHHBIE YIIIbI
IIPY OCHOBAHMU paBHbI & . OnpeaenuTe NOIHYI0 TOBEPXHOCTh MUPAMU/IbI.

2. B ocHOBaHWU MPSMOH TPEYTOIBHOMN MPU3MBI JISKHUT IPSIMOYTOIBHBIA TPEYTOIBHUK C
kaTetamu 8 1 6 cM. Onpenennte 60k0Boe PedPO IPH3MBI, el eé 60KoBas MoBepxHOcTh 120 cm?.

3. CTOpOHBI OCHOBAHHMSI MIPSIMOTO MapaJuICIICTIUIIEIa PABHBI 3 U 5 €M, YTOJI MEXy HUMH PaBeH
60°. Bonpimas auaronanas napauienenunena pasaa 10 cm. Haiinure 6okoBoe peOpo mapasuienenure/a.

Bapuanrt 2

1. BokoBoe peGpo npaBMIIbHOM YETHIPEXYTOILHON THUpaMHIbl, paBHOE 12 cM, 00pasyeT ¢
IUIOCKOCTBIO OCHOBaHUs yroi 60°. Haiinure 60KOBYIO IOBEPXHOCTh TUPAMU/IBI.

2. Haiinure muiomaab 60KOBOM MOBEPXHOCTHU MPSAMOYTOJILHOTO Mapaliesienune1a, CTOPOHBI
OCHOBaHMsI KOTOPOTO paBHBI @ ¥ D , a IuaroHans HakJIOHEHA K TNIOCKOCTH OCHOBAHMSA MOJ[ yIIIOM (X .

3. B ocHOBaHMU NPsAMOM PU3MBI JISKUT paBHOOEIPEHHBIN TPEYTOJIbHUK C OCHOBAHUEM 5 CM.
Bricota mpusmel 3 cM. OnipefenuTe miolaib CeYeHUs MIPU3MbI TIIOCKOCTHIO, IPOXOIAIIEH Yepe3
OCHOBaHHE paBHOOEAPEHHOTO TPEYTOJIbHUKA U MPOTUBOIOJIOKHYIO BEPILIMHY BEPXHETO OCHOBaHMS
HPU3MBI, €CJIM JUaroHaJIM PaBHBIX OOKOBBIX rpaHei 1o 6,5 cM.

Bapuaut 3

1. CtopoHa OCHOBaHHS MPABUIIbHON YETHIPEXYTOIBHOM MUpaMHUIBI paBHA @, BBICOTA D .
Omnpenenure NOJHYK NOBEPXHOCTh MUPAMUBI.

2. B mpsiMoii TpeyroapHOM MpU3Me CTOPOHBI OCHOBaHMsI OTHOCsTCs Kak 17 : 10 : 9, a GokoBoe
pe6po paBHO 16 cM. OnpesienuTe CTOPOHE OCHOBAHMS, ECTH GOKOBAs TIOBEPXHOCTH TIPH3MBI 1152 cM?,

3. OcHOBaHHMEM MPSMOTO MapaJlIeIICTUIIea CITYKUT pOMO ¢ JHAroHaIsIMu 6 U 8 cM. JlnaroHanb

00KOBO# rpaHu paBHa /61 cM. Onpenenure OONBIIYIO AUArOHANb MapaJlieNenuIe/a.

Bapuanrt 4



1. BeicoTa 00KOBOM I'paHM MPAaBHIILHOW YETHIPEXYTOJIbHON TUpamMusl paBHa 10 cM. Onpenenure
IMOJIHYIO ITOBCPXHOCTh MUPaAMUIBI, CCIIN 6OKOBa$I T'paHb HAKJIOHCHA K INIOCKOCTHU OCHOBAHUS 1IOJ YTJIOM
60°.

2. OcHOBaHMEM MPSMOTO MapaUICIICIUIE A SIBISETCS pOMO CO CTOPOHOM a M OCTPBIM YIJIOM X .
Menb1ias quarosHais o06pa3yer ¢ ocHoBaHueM yroi £ . OnpenenuTe NOJHYO MOBEPXHOCTh

napajujiejcnuiicaa.
3. CTOpOHa OCHOBAHMHA HpaBHHbHOﬁ HICCTHerJ'IBHOﬁ IMIPHU3MbI paBHaA A, HauOoJIbIIAs JuaroHalib
IMPU3MbI HAKJIOHCHA K INIOCKOCTHU OCHOBAHUA 1101 YTJIOM & . HaﬁHHTe BBICOTY IIPU3MBI.

Tpe0doBanmus.
3ananue T0JDKHO ObITh 0(OPMIICHO Ha IBOWHOM JIMCTE B KJIETKY PYKOITUCHBIM CIIOCOOOM
yEpHOU MJIM CHHEN macToi. YepTeKu BBIMOJHSIIOTCS C MOMOIIBIO KapaHalia U JUHEUKH.
MeToanueckue peKOMeHIAHU.
[Ipu pemenun 3a1a4 UCMIOIB3YUTE:
e OmpeneneHs TPU3MBbI, MapauielenuIea, TUPaMUIbL;
e (opMmymbl U BEIYUCICHUS TUIOIIA/EH TOBEPXHOCTEH MHOTOTPAaHHUKOB;
® TUTAHUMETPHYECKHE (PaKThl U METOJIBI.
Cpoxu BbINOJTHEHHS 3aaHNS.
5 — 7 nHell ¢ MOMEHTA BBIJAYX 3a0aHHUS.

Paznen 8. [leproodpa3nas pyHKIIUM, €€ MTPUMEHEHHE
Tema 8.2 Iliiomaas KpuBoIMHeiiHOM Tpaneuun, gopmyJia Herotona - Jleii0Hnna
Camocmosamenvuasn paboma Ne 4 (2 uaca)

Heas:

e 00001IcHNE, CUCTeMAaTH3alus, 3aKpeIUIeHIe 3HaHU 0 TepBO0oOpa3HOi, o GopMyiax U mpaBUiIax
HaXOK/ICHUS MEPBOOOpPa3HBIX OCHOBHBIX JJIEMEHTapHBIX (DYHKIMH, WHTErpane, NpPUMEHEHHH
UHTErpana B PU3UKe U TEOMETPHH;

e (QopMupoBaHME YMEHHMH MO0 HAXOXICHUIO MEPBOOOPA3HBIX JJIEMEHTApHBIX (QYHKIHH,
BBIYMCIICHHIO B TIPOCTEHUINMX CIyYasix IJIOMIAIH ¢ UCIIOIb30BaHUEM MIEpPBOOOpa3HOi. 0600IIeHNE,
cUCTEeMaTH3aIusl, 3aKperieHre 3HaHHUI O TIepBOOOPa3HOil 1 €€ OCHOBHOM CBOMCTBE, OopMyIIax 1
NpaBUIIaX HAXOXKACHUS MEPBOOOPA3HBIX OCHOBHBIX 3JIEMEHTApHBIX (YHKIINH;

e (opMupOBaHWE YMEHHH TI0 HAXOXICHHIO IEpBOOOPA3HBIX JJIEMEHTapHBIX (QYHKIWHA, C
IMPUMCHCHUEM TIpaBUJI  HaAXOXICHUSA HepBOO6pa3HBIX, C HUCIOJIb30BAHUEM  CIIPABOYHBIX
MaTepuaoB.

B pe3ynbrare u3ydeHus TEMbI CTY/ACHT J0JIKeH

3HaTh:

e ompeJeneHne NepBooOpa3HoOi U €€ OCHOBHOE CBOWCTBO;

e Tabnuily nepBooOpa3HBIX dJIEMEHTAPHBIX (YHKIUH;

e [pocTellINe NpaBuiIa HaXOXKACHUS IEPBOOOPA3HBIX.

® T[IOHATHE KPUBOJMHEHHOW  Tpamelnuu, CIOCOOBbl  BBIYMCIEHUS  IUIoLIaien
KPUBOJMHENHHBIX Tparenuii ¢ TOMOIIbI0 TEPBOOOPA3HOM.

Ymersn:

® HaxOJUTh NEPBOOOPA3HBIE FJIEMEHTAPHBIX (DYHKIINN, TPUMEHSS paBUiIa HaX0XKICHUS
NepBOOOpa3HbIX, HCIOIb3YsI CIPAaBOUHbIE MaTEPHUAIBI;

®  BBIJCNATH NEPBOOOPA3HYIO, YIOBIETBOPSIONIYIO 3aJaHHBIM HAa4aJIbHBIM yCIIOBUSIM;

® BOCCTaHaBJIMBATh 3aKOH JIBHKEHUS MO 3aJJaHHOW CKOPOCTH, CKOPOCTh IO YCKOPEHHUIO.

® BbIYUCIATH B HpOCTCfIIJ.IHX ClIydasx mjomaau € UCIOJIb30BaHUECM nepBoo6pa3H017I;
® BBIYUCIATH O0BEMBI TEJI C UCIIOJIb30BAHUEM HHTCrpaia.

3aoanusn 013 camocmoamenbHol padoomaol



PemmnTh OOMH U3 BYX BapUaHTOB CAMOCTOSITENBHOW pabOThl (BapHAHT YKa3bIBaeT
IIpenoaaBaTesp).

BapuanTt 1 \ Bapuant 2
1. Haiigure nepBooOpasubie GyHKIHUN

a)\/;; a)S\/F.

1 1
0) = 6)T
3% X
3 3
B) X 2 B) X2
2 1-cos 2x
N — - r) ———
1+ cos 2x sin X
Bapuanr 1 Bapuanr 2
1) 5% —3x/x ) 15sin X - ———.
COs™ X
1 1 4 3 1 4
) —t+————— e)—- (x"+5-Ax+6
TR AT | )

%) sin (5 —2x) %) cos(7x —3)

3)sin (%— j 3) cos(%-x—lj

2 oy (0609 | 5 1o ()
HaiinuTe nepBooOpasHyslo, sin © X
rpaduK KOTOpOH NPOXOAUT HaliauTe NepBooOpasHy1o,

Vs rpaduK KOTOpOM MPOXOAUT
yepe3 Touky M s 1

yepes Touky M (% ;0] .

Pemuth 0MH M3 [ByX BapHaHTOB CaMOCTOSITEIbHOW paboOThl (BapuUaHT YyKa3bIBaeT
IIpenoaaBaTesb).
Bapuanr 1

dx
-
COS” X

z

4

1. Beruucnure uHTErpan I
_r

4

2
2. Beluncnure uHTErpa j X(3—x)dx .
0
3. Beruucnue mnomazs GUrypsl, orpaHHueHHoi napabomnoi Y =1— X u oceio OX.

4. BpruucnuTe 1miomaas Gurypsl, OorpaHMueHHON JTMHUAMU:
3

1) y:XIly:‘?’!X:say:O;
2) y=4x-x>-3,y=0;
3) y=2sinx,y=0,xe|0;7];



T T
4) y=2cosx,y=0,xe|—-—;—|.
)y y e[ 5 2}

BapuanTt 2

dx
sin 2

e n Y

1. Beiuucnure uHTErpa .
X

~N

2
2. Beruuciute uHTErpan f x(2+ x)dx .
0

3. Berumciure mioniaas GUrypsl, orpaHudeHHoi napabomnoii Y =4 — x> u ocsio OX .

4. Boruncnute miomaias GUrypbl, OrpaHu4eHHON JTMHUSMU:
2

1)y="7,y=2,x=3,y=o;

2) y=4x—-x*-3,y=0;
3) y=2sinx,y=0,xe|0;7];

. T T
4) y=3sinx,y=0,xe|—-—;—|.
)y y e[ 5 2}

MeToanuyeckue peKOMeHIalum.

[Ipy BBINOJHEHUH 3aJaHHUSI MCHOJB3YWTE€ OCHOBHBIE TEOPETHUUYECKUE IOJIOKEHUS U
q)OpMyJIBI IJIA BBIYUCIICHUA CYMI)I, paSHOCTI/I, HpOI/I3B€I[eHI/I$[ 1 9aCTHOT'O ABYX KOMIIJICKCHBIX
yricen ¥ GOPMYJIBI JUIS HAXOXKACHUSI KOPHEH KBAaAPaTHOTO YPaBHEHHS.

TpeGoBanus K pe3ybTaTtam padoThbl:

3ananusi JOJDKHBI OBITh BBIMIOJHEHBI B TETPAAM 10 MaTeMaTHUKE B TEUEHUE YKAa3aHHOTO
CpoOKa.

®opmMa KOHTPOJISI: UHIUBUYaIbHBIN.

Cnucok pekoMeH/1yeMoii JTuTepaTyphl:

OcHoBHas JuTEpaTypa:

1.boromonog, H. B. Marematuka [JnextponHsiii pecype]: yueonuk aust CIIO/ H. B. Boromounos,
I1. . Camoitstenko. — 5-e u3m., mepepad. u gomn. — M.: U3natensctBo FOpaiit, 2022. — 401 c.
— (IIpodeccuonanbroe obpazoBanue). — Pexxum moctyna: https://urait.ru/bcode/

2.boromonos, H. B. Anrebpa u Havana ananu3a [DnextpoHHslii pecypc]: yueOnuk mis CIIO

/H.B. BoromonoB. — M.: UznmarensctBo HOpaiit, 2022. — 240 c. - (IIpodeccrnonansHoe

obpazoBanue). — Pexwum nocryma: https://urait.ru/bcode/

3.boromonos, H. B. 'eomerpus [Dnektponnsiit pecype]: yueonuk anst CI1O/ H.B. boromoros.

—M.: UznarensbctBo FOpaiit, 2022. — 108 c. - (IIpodeccnonansroe obpa3oBanue). — Pexum

noctymna: https://urait.ru/bcode/

JlonoJiHUTeIbHASA JIUTEPaTYypa:
1.boromornos, H. B. TlpakTuueckue 3aHsaTHs 1Mo Martematike B 2 4. Yacte 1 [DnexkTpoHHBIH

pecypc]: yuebHoe mocodue mis CIIO / H.B. Boromosos. — 11-e u3n., nmepepad. u gom. — M.:
N3znarensctBo HOpaiit, 2022. — 326 c. - (IIpodeccuonansuoe oOpa3oBanue). — Pexxum nocryna:
https://urait.ru/bcode/

2.boromonos, H. B. IlpakTuueckue 3aHATHS MO0 Martemathke B 2 4. Yacth 2 [DneKTpOHHBIN
pecypc]: yuebHoe mocodue mis CIIO / H.B. Boromosos. — 11-e u3n., mepepad. u gom. — M.:
WznatensctBo FOpaiit, 2022. — 251 c. - (ITpodeccnonansHoe oOpa3oBanue). — PexxuM mocTyma:
https://urait.ru/bcode/
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JIncT BHECEHHST UBMEHEHUN K MCTOANYCCKUM PCKOMCHIAIMAM 11O OpraHu3alivi U BBIITOJIHCHUIO

CaMOCTOSITEIILHOMI pa6OTBI

Howmep u nara
PacnopsAUTEIbHOTO
JIOKYMEHTa O BHECEHUU
U3MEHCHUU

[Hara
BHECCHHUS
U3MEHEHU N

®.1.0. nua,
OTBETCTBEHHOIO 32
A3MEHEHUE

Ilonnuce

Howmep u nara
pacnopsaUuTEILHOIO
JIOKYMEHTa O
IPUHATHY U3MEHECHUNU
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