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1. MACHOPT PABOYEN ITPOI'PAMMBbI JUCHUITIUHBI
II/1.01 «MaTremaTuka»

1.1. Ob6saacTh NPpUMeEHEHHUS TPOrPAMMBI

Pabouas nporpamma auciuIuinHbl «MareMaTHKay SBJISIETCS YaCcThbl0 OCHOBHOM Ipodec-
CHOHAIBHOM 00pa30BaTEILHON MPOTPAMMBI MTOATOTOBKH CIIEIIUATUCTOB CPEIHETO 3BEHA 110 CIie-
npaabHOCTAM 19.02.07 TexHOoJIOrHsS MOJIOKA M MOJOYHEIX MPOoaAyKToB, 19.02.08 TexHoJorus Ms-
ca ¥ MSICHBIX MPOoAYKTOB, 35.02.15 Kunogorus, 36.02.01 Berepunapus.

1.2. Mecto mucuunimuabl B ctpykrype OINIOII

Hucuunmuna [11.01 «Martematukay siBisieTcss y4eOHOW NUCHMIUIMHON 00s13aTenbHOM
npeaMeTHou obnactu «MatemaTtuka u nHpopmarukay OI'OC cpenanero obmero oopasoBaHus 1
0a30BOM nUCHMIUIMHON 001eoopazoBaTenbHoi nmoarotoBku CIIO u peanusyercs B | u Bo |l ce-
MeCTpax MpH CPOKe MOIy4YeHHs cpelHero npodeccruonaabHoro odpasoanus 3 roga u 10 mecs-
LIEB.

1.3 Heqn M 33024 JMCUMUILIMHBI, IJIAHUPYeMble pe3yJabTaThl OCBOEHUS Y4eOHOI
JAUCHHUILINHDL.

Conepsxanne TUCHUIUIMHB «MaTeMaTruKay HalpaBJICeHO HA TOCTUKEHUE CIEAYIOIMNX He-
aeii:

— pPa3BUTHE MPEACTABICHUN O COIMAIBHBIX, KYJIbTYPHBIX W HCTOPHUYSCKHX (hakTopax
CTAHOBJICHUSI MaTEMaTHUKH;

— (hopMupoOBaHUE JTOTHYECKOTO, AITOPUTMHIECCKOTO M MATEMATUICCKOTO MBIILICHNS,

— (hopMHpoBaHHEe YMEHHUI MPUMEHSTH MOJIYYCHHBIC 3HAHUS MPU PEIICHUU PaA3TUYHBIX
3a/1ay;

— (opMHUpPOBaHKE TIPEACTABICHUN O MaTEMaTHUKE KaK 4acTU OOIICUYEIOBEYECKON KYJIbTY-
Pbl, YHUBEPCAIBHOM $SI3bIKE HAYKH, MIO3BOJISIFOIIIEM OMUCHIBATH U M3y4YaTh peajbHbIC MPOILECCHl U
SIBJICHMUSL.

VyeOnas aucuuminHa «MaremaTHKa» OpUEHTUpPOBaHA HA JOCTHKEHHUE CIEAYIOLUX 3a-
aayv:

— chopMUpOBaTh LIEJIOCTHOE NPEACTABICHUE O MaTeMaTHKE, €€ POJIM B COBPEMEHHOM
CHCTEME 3HAHUW U MUPOBOU KYJIBTYPE;

— M3Y4YUTh OCHOBHBIE MAaTEMATUUYECKUE MOHITHS, UCIIOIb3YEMBIE ISl ONMCAHUS pa3/Iny-
HBIX [IPOLIECCOB U SIBJICHMUIA;

— copMHPOBATH HABBIKU MTPUMEHEHUS MAaTEMAaTHYECKUX METOJIOB JIJISl PEIICHUS TTPaKTH-
YECKHUX 3aj1ay.

HJIaHI/IpyeMbIe JIUYHOCTHBIE PE3YJIbTAThl OCBOCHUSA y‘leﬁHOﬁ AUCHHUIIINHbI

— c(OpMUPOBAHHOCTH MPECTABICHUN O MaTeMaTUKE KaK YHUBEPCAILHOM SI3bIKE HAYKH,
CpPEACTBE MOJICIIUPOBAHUS SABIECHUN U IPOLIECCOB, UAEAX U METOJAX MAaTEMaTUKH;

— MOHUMAaHWE 3HAYMMOCTH MaTEMAaTUKH JIJIsl HAYYHO-TEXHUYECKOTO mporpecca, chopMu-
POBAaHHOCTH OTHOIIICHUS K MAaTeMAaTHKE KaK K YacCTH OOIIEeUYeIOBEUYEeCKOM KYIbTYphl Yepe3 3Ha-
KOMCTBO C UCTOPUEN PA3BUTHS MAaTEMATUKH, 3BOJIFOLIMEN MAaTEMATUYECKUX UJIEH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpPaXEHHUsI, aJITOPHT-
MUYECKOW KYJIBTYPhl, KpUTUYHOCTHA MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM Jisi Oyayiien mpo-
dbeccruoHanbHOU AeSITeNFHOCTH, A IPOAOKEeHUs 00pa3oBaHUs M caMOOOPa30BaHHS,

— OBJIQJICHME MaTEMaTUYECKUMH 3HAHUSMH W yMEHHUSIMU, HEOOXOIWMBIMH B TIO-
BCEIHEBHOMW >KU3HHM, JIJII OCBOEHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX AUCHUIUIMH U JUCUUILIMH
pohecCHOHANBFHOTO MK, IS ToMydeHus: o0pa3oBaHUs B 00JACTSIX, HE TPeOYIOMMX yriayo-
JICHHOM MaTeMaTH4IeCKOM IIOATOTOBKH;



— TOTOBHOCTh U CIIOCOOHOCTHh K OOPa30BaHMIO, B TOM YKCIIE caMO00pa30BaHUIO, HA TIPO-
TSOKESHUH BCEH JKU3HM, CO3HATEIHbHOE OTHOIICHUE K HEMPEPHIBHOMY 00pPa30BaHUIO KaK YCIIOBHIO
yCIEHOW MPodecCHOHATBHON 1 00IECTBEHHOM e TEIIBHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTHh K CaMOCTOSITCIbHON TBOPYECKOHW M OTBETCTBCHHOW Jesi-
TEJIBLHOCTH;

— TOTOBHOCTh K KOJIJICKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHHKaMU B 00Opa-
30BaTeIbHON, OOIIECTBEHHO TOJIE3HOM, Y4eOHO-UCCIEA0BATEIHCKOW, MPOSCKTHOW U JPYTUX BH-
JIax JesTeIbHOCTH,

— OTHOUICHHE K MPOPECCHOHATBHON JEITEIFHOCTH KaK BO3MOXKHOCTH y4acTHs B pelie-
HUU JINYHBIX, OOIECTBEHHBIX, TOCY/IAPCTBEHHBIX, OOIICHAIMOHALHBIX TPOOIIEM.

[InanupyemMble MeTanpeIMeTHbIE pe3yJIbTATbI 0CBOCHHS Y4eOHOH JUCHUILINHBI:

— YMEHHE CaMOCTOSTEJILHO OIPEENIATh LENU JeSITeIbHOCTH U COCTABIATH IUIAHBI Jiesi-
TEJILHOCTHU; CAMOCTOSITENILHO OCYILECTBIISATh, KOHTPOJIUPOBATh M KOPPEKTUPOBATD JESITEIHHOCTD;
UCIIOJIb30BAaTh BCE BO3MOYKHBIE PECYPCHI ISl TOCTHKEHHS TIOCTABJICHHBIX 1€l M peann3aiu
IUTAaHOB JIESTEILHOCTH; BEIOMPAThH YCHEIIHBIE CTPATETHH B PA3JINYHBIX CHUTYAIUsX;

— YMEHHUE MPOIYKTUBHO OOIIATHCS U B3aHMMOJICHCTBOBATH B MPOLIECCE COBMECTHOM Jesi-
TENLHOCTH, YYUTHIBATh TO3UIMU JAPYTUX YYaCTHHKOB JEATEIBHOCTH, Y(PPEKTHBHO pa3pemarh
KOH(JINKTHI;

— BJIaJICHUE HAaBBIKAMU MO3HABATEIbHOM, y4eOHO-MCCIIEA0BATEIbCKOM U TPOSKTHOM Jiesi-
TENLHOCTH, HABBIKAMHU Pa3peleHus: mpo0ieM; ClIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIBHOMY
MIOWCKY METOJIOB PEIICHHS MPAKTUYECKUX 33134, IPUMEHEHHIO Pa3IMYHbIX METOIO0B TIO3HAHUS;

— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOATENFHON WH(OPMAIIMOHHO-IIO3HABATEIHHOM
NeSITEIbHOCTH, BKIIIOYAs YMEHHUE OPUEHTHPOBATHCS B PA3NIMYHBIX MCTOYHHKAX HMHGOpMAIIHH,
KPUTUYECKH OLIEHMBATh W MHTEPIPETUPOBATH MH(POPMAIMIO, MOTYYaeMyI0 U3 Pa3IM4YHbBIX HC-
TOYHHKOB;

— BJIaJICHUE S3BIKOBBIMHU CPEJICTBAMHU: YMEHHE SICHO, JIOTUMHO M TOYHO HM3JIaraTh CBOIO
TOYKY 3pEHHs, UCIIOIb30BATh a/IEKBATHBIE SI3BIKOBBIE CPEJICTBA;

— BIJIaJICHWE HaBbIKAMH TI03HABATEIILHOW pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JeHi-
CTBHH M MBICIHTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHWH, TPAHMIl CBOETO 3HAHUS U
HE3HaHMS, HOBBIX MO3HABATEIbHBIX 33]1a4 U CPEJICTB ISl UX IOCTUIKECHUS;

— [eJeYCTPEMIICHHOCTh B TIONCKAX WM MPUHITUU PEUICHUH, COOOPa3UTEIHbHOCTh M HHTYH-
WS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEICTABICHH; CIIOCOOHOCTh BOCIIPHHUMATH KPacoTy U
TapMOHUIO MHpa.

Ilnannpyemble npeaAMeTHBIE Pe3YJIbTAThl OCBOCHHSI YUeOHOH TUCIMIIIMHBI:

3HATh/ MIOHNMATh:

— 3HAYCHHUC MaTeMaTquCKOﬁ HaYKI/I 1A pCHIeHI/ISI 3aJa4, BO3HHUKAIOIIIUX B TeopI/II/I 158
HpaKTI/IKe; HII/IpOTy " B TO XKE Bperl OFpaHI/I‘IeHHOCTI) HpI/IMeHeHI/ISI MATCMATUYCCKUX METOJI0B K
aHAJIM3Y U MCCIEIOBAHUIO MPOIIECCOB U SIBICHUI B IPUPOJIE U OOIIIECTBE;

— 3HAYCHHC HpaKTI/IKI/I 158 BOHpOCOB, BO3HUKAKOIINX B CaMOI\/'I MaTEMAaTUKE IJIs1 q)OpMI/IpO-
BaHUA U pa?,BI/ITI/IH MaTeMaTI/IIIeCKOI\/'I HayKI/I, I/ICTOpI/IIO paBBI/ITI/IH IIOHATHUA YHCJIa, CO3JJaHUsI Ma-
TEMAaTUYECKOr0 aHaIN3a, BOSHUKHOBEHUS U Pa3BUTHUS T€OMETPUH;

— YHUBEpCAJbHBIN XapakTep 3aKOHOB JIOTMKHM MAaTEMATHYECKUX PACCYXIEHUH, UX MpPH-
MEHUMOCTE BO BCeX 00JIAaCTIX YEJIOBEUECKOM eI TENLHOCTH,

— BEPOSITHOCTHBIN XapaKTep pa3aIuyHbIX IPOLIECCOB OKPYKAIOIIETO MUPA,

YMeETh:

— BBITIONHATH apuPMEeTHUECKUEe NEHCTBUS HAJ YMCIAMU, COYETasl YCTHHIE U MUCbMEHHBIE
MPUEMbI; HaXOJIUTh MPHUONIKEHHbIE 3HAYCHHS] BEJIMYMH W TOTPEIIHOCTH BBIYUCICHUN (abco-
JIFOTHAA U OTHOCI/ITGJ’IBH&H); CpaBHI/IBaTB YHUCJIOBBIC BI)Ipa)KeHI/ISI;



— HAXOJIUTh 3HAYEHUS KOPHSA, CTENEHH, Jorapudma, TPUrOHOMETPHUECKUX BBIPAKCHUN
Ha OCHOBE ONPEAEICHUS, UCIOJIb3Ys IPU HEOOXOAUMOCTH MHCTPYMEHTAJIbHBIE CPEACTBA; MOJb-
30BaThCsI MPUOIMKEHHOM OIIEHKOM MPH NMPaKTHYECKUX pacdeTax;

— BBIIIOJIHATH IPE0Opa30BaHUs BbIPAXKEHUHN, TPUMEHA (POPMYJIbL, CBA3aHHBIE CO CBONCT-
BaMH CTeNeHeH, Jorapu(MoB, TPUTOHOMETPUYECKUX (PYHKLUH;

— BBIYMCIATH 3HaYeHHE (QYHKIMU MO 33JaHHOMY 3HAUYEHUIO apryMeHTa IpU Pa3ITUUHBIX
cnoco0ax 3aanus (QyHKIHUH;

— OIpeNeNsITh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIMH, HIUTIOCTPUPOBATh UX HA rpadu-
Kax;

— CTPOHTH TpapUKN W3YUYEHHBIX (DYHKIIHIA, HIUTFOCTPUPOBATH 1O IpaduKy CBOWCTBA dJIe-
MEHTApHBIX ()YHKIIHIA;

— HUCII0JIb30BaTh NOHATHE (DYHKIMU U1 ONIMCAHMS U aHAJIM3a 3aBUCUMOCTEH BEJIMYUH;

— HaXOAWTh NPOU3BOIHBIE AIEMEHTAPHBIX (YHKLUMH; UCIIOJIB30BaTh MPOU3BOAHYIO IS
U3y4EHHsI CBOMCTB (DYHKIIMIA ¥ TIOCTPOCHUS TPaPUKOB;

— MPUMEHATH MIPOU3BOAHYIO Ul IPOBEIEHUS MPUOIMKEHHBIX BBIYMCICHUH, pelaTh 3a-
Jlauyl MPUKJIaTHOrO XapaKTepa Ha HaXO0XKAeHUEe HanOOoIbIIero 1 HauMEHBIIEr0 3HaUeHUS;

— BBIYHCIIATH B MPOCTEHININX CIy4asx IUIOMAAN U OOBEMBI C MCIIOJIIb30BaHUEM OIpee-
JIEHHOTO MHTETpaa;

— pemaTh paldOHAJbHBIC, TOKAa3aTelbHbBIE, JOrapu(MHUUECKHE, TPUTOHOMETPHUCCKUE
YpaBHEHUs, CBOISAIIMECS K JUHEHWHBIM M KBAJpPAaTHBIM, a TAKKE€ AHAJIOTMYHBIE HEPABEHCTBA U
CHCTEMEL,

— HCIIOJIb30BaTh Ipa)MuECKUil METOJI PEIICHUS] YPABHCHUH 1 HEPABEHCTB,

— M300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH PEUICHUS ypaBHECHUM, HEPABEHCTB M CHC-
TEM C JIByMsI HEU3BECTHBIMH,

— COCTaBIISITh W PEIIaTh YPABHCHUS W HEPABEHCTBA, CBS3BIBAIOIINE HEM3BECTHHIC BEITH-
YUHBI B TEKCTOBBIX (B TOM YHUCJIC TIPUKIIAIHBIX ) 3a1a49aX;

— pemiath mpocTeinme KoOMOMHATOPHBIE 3a7]a4l METOJIOM Tiepedopa, a TakKe ¢ UCTOIb-
30BaHHUEM U3BECTHBIX (HOPMYIT;

— BBIYUCTIATH B MPOCTEUIINX CIydasx BEPOATHOCTH COOBITUN Ha OCHOBE MOJICYETa Yncia
HCXOMO0B;

— pemarh IUIAHUMETPUIECKUE W MPOCTEUIITNE CTEPEOMETPHUSCKHE 334l Ha HaXOXKJe-
HUE TEOMETPUYECKUX BETUYUH (JIJIUH, YIJIOB, TJI0MIaeH, 00bEMOB);

HCIIOJIb30BATh l'lpHOﬁpeTeHHble 3HAHMA M1 YMCHUSA B npaRanecxoﬁ ACATCJIbHOCTH
U NMOBCETHEBHOM *KN3HHU IJIA:

— MPaKTHUYECKUX PACUYETOB MO (GopMysiaM, BKIIOUYass (GOPMYIbI, COJEpKallue CTENEeHH,
panukanbl, JorapuMel U TPUTOHOMETPHUYECKHE (YHKLMHU, HCIOJIB3YS NPU HEOOXOAMMOCTH
CIIPaBOYHbBIE MaTepUabl U MPOCTEUIINE BEIYUCIUTEIbHBIE YCTPONHCTBA;

— OIKCAHMS C MOMOUIbIO (YHKIUN Pa3IMYHbIX 3aBUCUMOCTEH, MpeICTaBlIeHUs] UX rpa-
(uyecku, MHTEPIIpETAH IPaUKOB;

— TOCTPOEHHSI U UCCIIEIOBAHUS POCTEHIIINX MaTEMATHIECKAX MOJICTICH;

— aHaJIM3a peaJbHBIX YHCIOBBIX JIaHHBIX, IPECTABICHHBIX B BUJIE IMarpamMm, TpaguKoB;

— aHanM3a HHPOPMAIIMN CTATUCTHYECKOTO XapaKTepa;

— HccaenoBaHus (MOJENUPOBAHMS) HECIOKHBIX MPAKTUYECKUX CHUTyallud Ha OCHOBE
U3y4EHHBIX (HOPMYI U CBOMCTB GUTYp;

— BBIYUCIIEHUS] 00BEMOB U TIIONIAICH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEII TIPU pelle-
HUM [IPAKTUYECKHUX 3a7a4.



1.4. Koin4ecTBO 4acOB HA OCBOCHHE Y4eOHOM JMCIUIIIMHBI.

MaxkcumanbHON yueOHON Harpy3ku oOyuatomerocs (Bcero) 361 yacos, B TOM 4uce:

- 00s13aTeNIbHON ayTUTOPHOM y4eOHOW Harpy3ku oOydvaromerocs - 234 yaca,
- CaMOCTOATENBHOM paboThl oOyuaromerocs — 127 yacos.

2. CTPYKTYPA U COAEPKAHUE JTUCIUIIJINHbI

2.1 O0béM TUCHMILINHBI M BU/IbI Y4e0HO# padoThl

O0bém yacoB
Buja yueGHoii padoThl ceMecTp WUTOTO
1 2
MaxkcumajibHasi yaeOHast Harpy3Ka (Bcero) 155 206 361
O6si3aTebHas ayIUTOPHAas y4eOHAasi HATPY3Ka (Bcero) 102 132 234
B TOM YHCJIE!
JIEKIIUH, YPOKH 51 66 117
nabopaTopHBIC 3aHATHUS
MPAKTHYECKUE 3aHATH 51 66 117
CamocrosiTeibHas padora o0y4yaromerocs 53 74 197
(Bcero)
B TOM YHCIIE:
BBIIOJIHEHHE JOMAIIHUX 3aJaHU 28 39 67
paboTa ¢ KOHCHIEKTaMH, Y4eOHOH JHTepaTypoi 25 35 60
KouncyabTanun 6 6 12
dopma NPOMeKYTOUHOM aTTeCTALMHU 110 AN CHMUILJIMHE DK3aMeH | DK3aMeH




2.2. TemaTuyeckuii njan u cogep:xkanue gucuunaunsl 5J1.04. Maremaruka

HauMmenoBanue
pa3aesioB U TeM

Conep:kanue yueOHOro MaTepuasia, JadopaTopHble U MPaKTUYeCKHe 3aHATHS,
caMoCTosiTeJIbHAsE padoTa 00y4arIMXxcs

O0BbeM
4acoB

YpoBeHb 0CBOEHMS

0a30BbIi | yri1y0JieHHbIH

1 cemecTp

Pasznea 1. PazBurue NOHATHA 0 YHUCIE

Tema 1.1.
PaszButue
TOHSTHS O YHCIIE

Conep:kanue yueOHoro marepuaJjia: Beenenue, lLlensie uncina. Maremaruka B HayKe, TeX-
HUKE U NIPAKTUYECKON AEATEeNbHOCTH. Llenu u 3a1aun U3ydyeHus: MaTeMaTUKU B YUPEXKICHHU-
SIX HAYaJIbHOTO U CPEHEro MpogeCcCHOHATLHOTO 00pa3oBanus. Pannonanbubie yncna. Jlei-
CTBUTCJIBHBIC YHCJIA. HpI/I6JII/DKCHHI)Ie BBIYUCJIICHHS. HpI/I6JII/I)KeHHO€ 3HAUYCHUEC BCIIMYUHBI U
norpemHoctTy npudmbkenuid. Vppanuonanbuble uncna. JlelicTButenbHbie uucna. Kowm-
maekcHble yucna. CBOMCTBA olepaluu HaJl KOMIUIEKCHBIMU 4YuciaaMH. [[eHCTBUS C KOM-
IUICKCHBIMU uuclaMu. ['eoMeTpudeckas WHTEpIIpeTalns KOMIUIEKCHOTO uucia. TpuroHo-
MeTpuyeckas (hopma KOMIUIEKCHOTO YHCIIA.

IIpakTnyeckue 3ansaTus: Pabota ¢ nenpiMM U palMOHAIBHBIMM YHCIAMHU, IPOCThIE
anreOpanveckue aeicTBus; HaxoxkaeHne CyMMBbl, pa3HOCTH, IMPOM3BEICHHUS M YaCTHOTO
KOMIUIEKCHBIX YHCEI.

CamocrosiTenibHasi padora odyuarommxesi: Pabota ¢ KoHcnekTamu, y4eOHOM JUTepary-
poil (mo maparpadam, TiaBaM, y4eOHBIX MMOCOOMH, YKa3aHHBIM MPEMOIABATEIIEM).

Il()MamHee 3aganue: Iloarororka k NMPaKTUYCCKUM 3aHATHAM, PCHICHUC 3a1a4.

- 1,2

Paznen 2. @yHkuuu, uX cBoOicTBAa M rpaduKn

Tema 2.1.
DyHKIUH,
HX CBOMICTBa
u rpaduKu

Conep:xanue yuyeOHoro marepuajia: Oyskiuu. OOnacTe ONpeNeIeHUs] U MHOMXECTBO
3Ha4yeHui; rpapuxk ¢QyHkuuu, CBoicTBa (YHKIIMH: MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb.
[IpomexyTku Bo3pacTaHUs U yObIBaHUS, HAauOObIlIEEe M HAUMEHbIIIEE 3HAUCHUSL.

Obpatnble ¢yHkimuu. O6macTh omnpeneraeHus U 00JacTb 3HAYCHWH OOpaTHOW (YHKUHMU.
I'paduk oOpaTHON GHYHKIMU.

IIpakTuyeckue 3ansaTusi: UreHue cBONWCTB GyHKIMU N0 TpaduKy U IOCTpOeHHE IpaduKoB
(GyHKIMH 10 UX CBOWCTBaM.

CamocrosiTenibHasi padora odyuarommxesi: Pabota ¢ KoHcnekTamu, y4eOHOM JUTepary-
poil (1o maparpadam, TiaBaM, y4eOHBIX TOCOOMH, YKa3aHHBIM MPETOIABATEIIEM ).

I_[OMallIHee 3aJlaHHuE: HO}IFOTOBKa K OPaKTUYCCKUM 3aHATHUAM, PCIICHUC 3aaa4.




Pasznen 3. Kopuu, crenenu u jorapugmsl

Tema 3.1.
006001enne
MOHSATHS CTEIEHU

Coaepxanue yyeOHoro marepuasia: CTeleHb C HaTypalIbHbIM, LIENbIM IOKa3areneM. Cre-
IIEHb C pallMOHAJbHBIM IOKa3areneM. KopHu HaTypaibHOW creneHu u3 yucia. CBoiicTBa
KOpHS HaTypajpHOU creneHu. CTeneHb ¢ IeHCTBUTENbHBIM MoKa3aTreneM. CBOMCTBa crerme-
HU C JIEUCTBUTENILHBIM IOKa3aTeneM. [IpeoOpa3zoBaHue pallMOHAIBHBIX U UPPaLMOHAIBHBIX
BbIpakeHUH. PelieHne nppanoHaibHbIX ypaBHeHU. [IpeoOpa3oBaHne CTENEHHBIX U IOKa-
3aTeJIbHBIX BBIPAKEHUM.

IIpakTuyeckue 3anaTusa: [IpeobpazoBaHue BbIpaXKEHUM, COAEpMKAILUX CTEHNEHU U KOPHH.
[IpeoOpazoBanue anredpanueckux BblpaxkeHUU. [IpeoOpazoBaHMe pallMOHANBHBIX U Hppa-
LIMOHAJIbHBIX BBIPAKEHUH. Penienne uppanmoHaIbHbIX YPaBHEHUM.

CamocrosiTesqibHasi padora o0yuarommxesi: Pabota ¢ KoHcnekTamu, y4eOHOM JUTepary-
poit (mo maparpadam, riIaBaM, yaeOHBIX TOCOOWH, YKa3aHHBIM IIPEIOIaBaTEICM).

Jdomamnee 3aganue: [IoaroToBka K MpakTUYECKUM 3aHITUSM, PELICHHUE 3a7ad.

1,2

Tema 3.2.
Jlorapudmsl u ux
CBOICTBa

Coaepxxanue yyeoHoro marepuana: Onpenenenue jgorapupma. OcHoBHOE jorapupmuye-
ckoe ToxecTBo. Jlecstuunsiit morapudm. OCHOBHBIE CBOMCTBA JioraprdmoB. HaTypanbHblit
norapudm. Dopmyna mepexona OT OJHOTO OCHOBaHUS JorapudMa K JPYromy.
[TpeobpazoBanue TorapuGMUUECKUX BHIPAKEHHIA.

IIpakTnyeckue 3ansarus: [IpeobpazoBanus gorapupMuUUecKux BoIpakeHUH. JlecaTHUHbIE U
HaTypaJyibHble Jorapudmsl. [lepexo K HOBOMY OCHOBaHHUIO.

CamocrosiTesqibHasA padoTa o0yyawomuxcsi: Pabota ¢ koHcnekTamu, yuyeOHOW JuTepary-
poit (mo maparpadam, TiaaBaM, ydeOHBIX OCOOMH, YKa3aHHBIM IIPENOIaBaTeIeM).

Il()MamHee 3aganue: Iloaroroeka k NMPaKTHUYCCKUM 3aHATHAM, PCHICHUC 3a1a4.

1,2

Tema 3.3
Tloka3arennHasa u
norapudmMudeckas

byHKIIUH

Conep:xxanue yyeOHoro marepuaJja: [lokazarenbHas ¢pyHkius u ee cBoiicta. Jlorapupmmue-
ckast QYHKIMS M €€ CBOWCTBa. PellieHue moka3aTeNbHBIX YpaBHEHHH W HepaBeHCTB. [Ipocreiimue
norapruMUYEcKie YpaBHEHNS] U HEPABEHCTBA.

IIpakTuyeckue 3anaTusA: Perenue norapupMuyeckux YypaBHEHUH W HepaBeHCTB. Pere-
HUE ITOKA3aTeJIbHbIX YPABHEHHUH U HEPABEHCTB.

CamocrosiTenibHasi padora odyuarommxcesi: Pabota ¢ KoHcnekTamu, y4eOHOM JUTepary-
poil (rmo maparpadam, TiaBaM, yueOHBIX ITOCOOMH, YKa3aHHBIM MTPETIOIaBaATEIIEM).

I[OMallIHee 3aJlaHHuE: HO}IFOTOBKa K OPaKTUYCCKUM 3aHATHUAM, PCIICHUC 3aaa4.

1,2




Pa3nen 4. 'eomeTpus

Tema 4.1
CrepeomeTpust

Conep:xkanue yueOHOro MmarepuaJia: Jlornueckoe CTpoeHue cTepeoMeTpuu. AKCuoMsl. [1a-
paienbHOCTh NpsAMbIX. [IpsaMast u miockocTs. B3anMHoe pacrnosnokeHue npsMbIX U II10C-
KOCTEH B IPOCTpaHCTBE. [IepreHIuKymsap U HaKJIOHHAsL. YTOJI MEKIYy NIPSIMOU U IIIOCKO-
cThl0. /IByrpanHsbiil yroi. IlepnenaukyisipHOCTS IIIOCKOCTEN. Terpasap u napajienenu-
e,

HpaKaneCKne 3aHaTUA: Pemenue 3a1a4 no CTCPCOMCTPUHA

CamocrosiTeibHAst paboTa 00y4aromMXxcs:
PaGora c koHcriektamu, y4eOHOI nuTepaTypoil (mo maparpadam, riaBam, y4eOHBIX MO-
coOMH, yKa3aHHBIM ITPEIIOIaBaTEIIeM).

Jdomamnee 3aganue: [1oaroToBka K NMpakTUYECKUM 3aHITUSM, PELICHHE 3a7ad.

1,2

Tema 4.2
BekTops! B mpo-
CTpaHCTBE

Coaepxxanue yuedHoro marepuaJia: [lonstue Bektopa B mpoctpancTBe. Cl10KeHHE U BbI-
YUTaHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha yuciio. KommianapHeie BeKTopa

HpaKTI/I‘leCKI/Ie 3aHsATHSA: Pemenne 3aaa4 Ha CJIOKCHHUEC, BBIYMTAHUC BEKTOPOB., YMHOXKC-
HHC BCKTOpPA HA YUCIIO.

CamocrosiTesibHast paboTa 00y4aromMXcsi:
Pabora ¢ koHcrexkramu, y4eOHOH suTepaTypoil (o maparpadam, riaBam, yueOHBIX MO-
coOMii, yKa3aHHBIM MPEIO0/IaBaTEIEM).

1,2

Il()MamHee 3aganue: Iloarororka k NMPaKTUYCCKUM 3aHATHAM, PCHICHUC 3a1a4.

Tema 4.3
Meton KoopauHAT
B IIPOCTPAHCTBE

Coaepxxanue yuedHoro marepuaja: KoopauHaTsl TOUKH U KOOPAWHATHI BEKTOPA.
CkanspHoe IPOU3BECHNE BEKTOPOB.

HpaRaneCKne 3aHsATHS: BeiuncieHue KOOpAUHAT TOUYKHU U KOOPAUHATBI BEKTOpPA. Cka-
JIAPpHOC MMPOU3BCACHUC BEKTOPOB.

CamocrosiTesqibHasi paboTa 00y4arOLIMXCS:
Pabora ¢ koHcrekramu, y4eOHOI nuTepaTypoil (mo maparpadam, riaBam, yueOHBIX MO-
coOui, yKa3aHHBIM IPEII0IaBaTeIIeM).

Il()MamHee 3aganue: Iloaroroeka k NPaKTHUYCCKUM 3aHATHAM, PCHICHUC 3a/1a4.

1,2
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2 cemecTp

Tema 4.4
MHOTOrpaHHUKH H
KpyTJIble Tela

Coaepxxanue yueOHOro marepuaja: Bepmunsl, peOpa, rpaHu MHOrorpaHHuka. Pa3zeepTka.
MHororpanssie yrisl. Beinyknsie MHOrorpanHuku. [lpusma. Ilpsamas u HakIOHHas mpu3Ma.
[TpaBunbHas npusma. Ilapamnenenunen. Ky0. Iupamuna. [IpaBunbhas nupamuaa. YceueH-
Has nupamua. Terpasap. Humunap u koHyc. YcedeHHbd konyc. OCHOBaHUE, BHICOTA, OOKO-
Basl MOBEpX- HOCTh, 00pasyromias, pa3BepTka. OCeBble CEYECHUSI M CCUYEHUS IMapasuiebHbIC
ocHoBanuto. [llap, cepa, ux ceuenus

IIpakTyeckue 3aHaTHA: OOpPMYJIBI ILUIOIIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB, IUJIUHAPA U
KOHyca, Tomaau cepbl. Dopmynnbl 00beMa MHOTOTPAaHHHUKOB.(Ky0a, MpsSMOYTOJIIHOTO Ta-
pajulenenumneaa, NpusMbl, HUIMHIpa.) PopMynsl oObeMa nuUpamMpaa U KoHyca. DopMylibl
IUIOINAM TOBEPXHOCTEN HWIMHJpa U KoHyca. Popmysisl o6beMa 11apa U miomanu chepsl.

CamocrosiTenibHasi padoTa odyuaromuxcsi: Pabota ¢ koHcnekTamu, y4eOHOW IUTepaTy-
poil (1o maparpadam, TiaBaM, y4eOHBIX ITOCOOMH, YKa3aHHBIM MIPETOIABATEIIEM ).

Jdomamnee 3aganue: [1oaroToBka K MpakTUYECKUM 3aAHITUSAM, PELICHHUE 3a7ad.

Pa3nesn 5 OcHOBBI TPUTOHOMETPHU

Tema 5.1.
OcHOBHEIE
bopMyIibl

TPUTOHOMETPUH

Conep:xanue yye6Horo marepuasna: Paquannas mepa yria. IIoBopoT TOUKM BOKPYr Haua-
na koopauHat. CUHYC, KOCHHYC, TAHT€HC U KOTaHI€HC 4Mcia. 3HaYeHUs W 3HaKU 3HAYEeHUH.
OCHOBHbIE TPUTOHOMETPUYECKHUE TOXKIECTBA. TpuUroHoMerpuueckue (QpyHKIUM YriioB & u
- @ @®opmysbl JBOMHOIO M MOJOBUHHOIO yria. CHHYyC, KOCUHYC U TaHT'€HC CyMMBI U pa3-
HOCTU JBYX yrinoB. CymMma M pa3HOCTb CHHYCOB M KOCHHYCOB. OpMysbl IpPHUBEICHMUS.
[IpeobpazoBaHusi NPOCTEUITNX TPUTOHOMETPHUUECKUX BBIPAKEHHI.

IIpakTuyeckue 3ansaTus: Pemenue yrnpaxHeHH Ha OCHOBHbIE TPUTOHOMETPUYECKHUE TOXK-
nectBa. [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUN C UCIOJIb30BAHHMEM OCHOBHBIX
TPUTOHOMETPUYECKUX TOXkAeCTB. [IpeoOpa3oBaHuss TPUTOHOMETPUUECKUX BBIPAKEHHUH € UC-
nojb3oBaHueM (opmyi npuseneHus. I[lpeodpazoBaHre TPUTOHOMETPUUECKUX BBIPAXKEHUH C
UCMOJIb30BaHHEM (HOPMYJT TPUTOHOMETPHUH.

CamocrosiTesqibHasA padoTa o0yyawomuxcsi: Pabota ¢ koHcnekTamu, yueOHOW JuTepary-
poii (mo maparpadam, TiaaBaM, y4eOHBIX OCOOMH, YKa3aHHBIM IIPEoIaBaTeIeM).

Z[OMalHHee 3aJlaHUuE: HO}IFOTOBKa K OPaKTUYCCKUM 3aHATHUAM, PCIICHUC 3aaa4.

1,2
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Tema 5.2. Conep:kanue y4eOHOro Marepuajia: APKCUHYC, apKKOCHUHYC, apKTaHreHc uucia. [Ipo- - 1,2
TpuroHomerpu- | creiflye TpUTOHOMETpUUYECKHUE ypaBHeHUs. TpuroHomerpuueckue ypaBHeHHs. CrocoOsbl
YecKue peuenuii. IIpocreiimme TPUroHOMETPUYECKHUE HEPABEHCTBA.
YPaBHCHI 1 IpakTHYecKue 3aHATHSA: PellleHne TpUroHoMeTpHYECKUX YPaBHEHHI 1 HEpaBEHCTB
HEPaBEHCTBA
CamocrosiTesibHasi padora odyyawuuxcsi: Pabora ¢ KoHcIeKTamu, y4eOHOH JuTepary-
poit (o maparpadam, TiaBaM, y4eOHBIX ITOCOOMH, YKa3aHHBIM MIPETIOIaBaATEIIEM).
Jomamnee 3anganue: [loarotToBka K NpakTUYECKUM 3aHITHUSAM, pEIICHUE 3a/1a4.
Tema 5.3. Coaep:xanue yueoHoro marepuasa: O6mactb onpeneneHus 1 MHOXKECTBO 3HAYCHUN TpU- - 1,2
Tpuronomerpuue-| roHomerpudeckux (QyHKIui. YETHOCTH, HEYETHOCTH, MEPHOAUYHOCTH TPUTOHOMETPUYEC-
ckue (QyHKIUU ckux (ynkimii. CBoiictBa GyHKIMU Y = COSX u e€ rpapuk. CoiictBa GyHKIHH Y = SiNX
u e€ rpaduk. CpoiictBa pynkumu Y = tgX u e€ rpaduk. IIpeobpazoBanus rpaduxos. [1a-
paJLIENbHBIA IEPEHOC, PACTSHKEHUE U CKATHE BOJIb OCEeH KOOpIUHAT.
IpaxkTnyeckue 3ausTus: [loctpoenue rpadpukoB TpuroHoMerpudeckux ¢yHkuuit. [Ipeoo-
pa3oBaHus rPauKOB.
CamocrosiTenibHasi padora odyuawmmxesi: Pabota ¢ KoHcnekTamu, y4eOHOW IUTepary-
poii (mo maparpadam, riaaBaM, yueOHbBIX OCOOMH, YKa3aHHBIM IIPENOIaBaTeIeM).
Jomamnee 3aganue: [loaroroBka K MpaKTHYECKUM 3aHSATHAM, PEIICHHUE 3a1ad.
Pa3gen 6. DjeMeHTbI KOMOMHATOPUKH
Tema 6.1. Coaep:xanue yueOHoro marepuasna: OCHOBHbIC TTOHITHS KOMOMHATOPUKHU. 3a/1audl HA TIOJI- 1,2 —
OeMeHThI CUET YHCIIa pa3MEelIeHUH, IepecTaHOBOK, coueTanmid. Pemenne 3aqa4 Ha mepeOop BapHaHTOB.
komOuHatopuku | [IpakTuyeckue 3ansiTusA: Pemenue 3a1a4 mo KOMOMHATOPHKE.
CamocrosiTenibHasi padora odyyarommxesi: Pabota ¢ KoHcnekTamu, y4yeOHOH JuTepaTy-
poii (nmo maparpacdam, riaaBam, yueOHBIX MOCOOMI, YKa3aHHBIM MPENOIaBATENIEM).
Jomamnee 3aganue: [loaroroBka Kk MpakTUYECKUM 3aHSATHUSAM, pPEIICHHUE 3aad.
Pa3nes 7. Hauana maTtemMaTnuyeckoro aHajausa
Tema 7.1. Coaepxxanue yued0Horo marepuasna: CrnocoObl YMCIOBBIX TocheaoBaTenbHocTel. [ToHsTHe - 1,2
[TocnenoBarenbpHO- |0 TIpeene mocieaoBaTenbHoCTH. CylecTBOBaHNE TIpeiesia MOHOTOHHOW OTpaHMYeHHOH IT0-
cru. [lpegen  |cnenoBarenbHOCTH. beckoHeuHO yObIBaromasi reoMeTpuyueckas Mporpeccus M ee CymMa.
byHKIIMHU [Ipenen gynkuuu B Touke. [Ipenen pyHKIMM Ha 6ECKOHEYHOCTH.
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IIpakTuyeckue 3aHsTHsA: Berancnenue wieHoB mocneaoBareabHocTy. [Ipenen mocnenosa-
TEJNIbHOCTU. beckoHeuHo yObIBaroIias reoMeTpudeckas mnporpeccus. Beruucienue mpeaena
(yHKIMM B TOYKE ¥ Ha OECKOHEYHOCTH.

CamocrosiTesibHasi padoTa odyyaromuxesi: Pabora ¢ koHcrekramu, y4eOHOW JUTEpary-
poil (1o maparpadam, TiaBaM, y4eOHBIX ITOCOOMH, YKa3aHHBIM MTPETOIaBATEIIEM).

I[()Mamﬂee 3aJJaHHUC: HOIIFOTOBKa K HOPaKTUYCCKUM 3aHATHUAM, PCHICHUC 3aaad.

Tema 7.2.
[IpousBonnas u eé
IIPUMEHEHUE

Conep:xxanue ydyeoHoro marepuasna: [Ipoussoanas. [lonarue o mpous3BogHOM GyHKIHMH, €&
¢busnueckuii cmpicn. [Ipon3BoHbIE CyMMBI, pa3HOCTH, IPOU3BEACHUS, YacTHOrO. [Ipou3Boi-
HBbIE OCHOBHBIX dJIEMEHTapHBIX GyHKIWA. [Ipon3BonHbIe KOMIO3uIK QyHKIUH. | eomeTpu-
YECKHUI CMBICII IPOM3BOIHONU. YTII0BOM KO3(ppuureHT. YpaBHEHUE KacaTelbHOU K rpaduky
¢bynkun. Bo3pacranue u yObiBaHMe GyHKIUH. JKCTpeMyMbl GpyHKIUU. Bropas mpousBoa-
Hasi, €e reoMeTpuuecKkuil u ¢uznyeckuili cmpica. IIpuMeHeHrne Npou3BOAHON K HCCieI0Ba-
HUIO QYHKIMN U nocTpoeHuto rpadukoB. Hanbonbiiee u HauMeHblliee 3Ha4YeHUs (QyHK-
uuu. Ilpumepsl HKCIONIB30BaHUS MPOU3BOAHOM JUIS HAXOXKJIEHUS HAaWIy4dlIEro pelieHHs B
IIPUKJIAHBIX 3a/1a4ax.

IIpakTnyeckue 3ansaTusa: HaxoxneHue MTPOU3BOAHBIX (DYHKUMN, HCIONB3yd TpaBUIia
muddepennupoBanus. Haxoxnenue yrioBoro kodgduimeHTa KacaTenbHOM K rpaduky
¢ynkiun. CocTaBlieHHe ypaBHEHHMs KacaTenbHOW K rpaduky ¢ynkuuu. HccnenoBanue
GyHKIMI Tpy NOMOIIM MPOM3BOAHOM M MocTpoeHue ux rpaduxos. Haxoxnenue Hau-
OO0JIBIIIETO M HAMMEHBIIIETO 3HAUCHUH (YHKITHH.
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CamocrosiTenibHasi paboTa odyuaromuxcsi: Pabota ¢ koHcnekTamu, y4eOHOW IUTepaTy-
poil (1o maparpadam, TiaBaM, y4eOHBIX MOCOOMH, YKa3aHHBIM MPENOIABATEIIEM).

Jdomamnee 3aganue: [ToaroToBka K MpakTUYECKUM 3aAHITUSAM, PELICHHUE 3a7ad.

1,2

Tema 7.3
WHurerpan

Copnepxanne yyeOHOro marepuaja: IleppooOpaszHas, mnpaBujia HAaXOXKAECHUS, OCHOBHOE
CBOMCTBO mepBooOpa3Hoi. KpuBonmueiHas Tpanenus u e€ muomans. MuTterpan. @opmyna
Hrrotona—JleitOnuna. Berancnenue unTerpasoB. [lpuMeHeHue ompenereHHOro WHTErpaja
JUI. HAXOKJEHMS TUIONIAIM KPUBOJIMHENHON Tpanenuu.

MpakTnyeckue 3ansaTus: HaxoxneHue miomaam KpUBOJIMHENHOM Tpaneuu. Berancienne
WHTETPaJoB.

CamocrosiTesqibHas padoTa odyuyaroummxes: Pabora ¢ xoHcnekTamu, y4eOHOM JUTepary-
poii (mo maparpadam, TiaaBaM, yueOHBIX OCOOMH, YKa3aHHBIM IIPENOIaBaTeIeM).

I[OMallIHee 3aJlaHHuE: HO}IFOTOBKa K OPaKTUYCCKUM 3aHATHUAM, PCIICHUC 3aaa4.

1,2
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Pa3nen 8. YpaBHeHusi 1 HepaBeHCTBA

Copepxanne yueOHOro marepuaJja: PaBHOCUIIBHOCTh ypaBHEHUM. OCHOBHBIE IPUEMBI pe- 6 - 1,2
meHu ypaBHeHui. CructeMbl ypaBHEHU. PABHOCHIIBHOCTh CUCTEM YpaBHEHHUM.
Hepasencrea. O0nacTh JOMYCTUMBIX 3HaYEHUN HEPABEHCTB, METO/Ibl PELICHHSI HEPABEHCTB
IIpakTH4yeckue 3aHATHA: PelieHre ypaBHEHUN U HEPABEHCTB. 12
CamocrosiTenibHasi pabora odyuaromuxcsi: Pabora ¢ koHcnekTamu, y4eOHOW IUTepaTy- 4
poii (1o maparpadam, TiaBaM, y4eOHBIX ITOCOOMH, YKa3aHHBIM MPETOIABATEIIEM ).
JomamHee 3ananue: [1oaroToBka K MpakTUYECKUM 3aHATHUSAM, pEIICHUE 3a7ay. 4
Paznen 9. DjieMeHTHI TEOPUH BEPOATHOCTEH U MATEMAaTHYECKO CTATHCTUKH
Tema 9.1. Coaep:xanue yyeoOHoro marepuana: CoObITHE, BEPOSITHOCTh COOBITHS, CIIOKEHUE U YMHO- 4 1,2 —
DJIEMEHTHI eHue BeposiTHocTel. [ToHATHe 0 HE3aBUCUMOCTH COOBITHM.
Teopuu BeposATHO- | [IpakTuyeckue 3ausaTus: Penienue 3a1ay ¢ IpUMEHEHUEM OCHOBHBIX MOHITHI TEOPUH Be-
cTen POSITHOCTEM. 4
CamocrosiTesqibHasi paboTa 00y4arOLIMXCs:
Pabora c¢ koHcmektamu, y4eOHOW nuTeparypod (mo maparpadam, riiaBam, yueOHBIX I10- 2
coOMii, yKa3aHHBIM MPEIO0/IaBaATENIEM).
Jomamnee 3aganue: [loaroropka Kk MpakTUYECKUM 3aHATHUSAM, pPELICHHUE 3a/ady. 3
Tema 9.2. Copnep:xanne yyedHoro marepuadna: [IpencraBnenue naHHbIX (TaONMIbI, 1UAarpaMMBl, Tpa- 2 1,2 —
DIIeMEHTHI ¢ukm), BeIOOpKaA, cpeaHee apudMeTnueckoe, Meauana, moja psjaa. [lonstue o 3amadax ma-
MAaTeMaTUYECKON |TEMATHYECKOW CTATHCTUKH
CTaTHCTUKH IIpakTnyeckue 3ansATUs: PeneHne 3a1a4 ¢ MPUMEHEHUEM OCHOBHBIX MOHATUI MaTeMaTH-
YEeCKON CTaTHCTUKH. 2
CamocrosiTeqibHasi padora odyuarommxesi: Pabota ¢ KoHcnekTamu, y4eOHOM JUTepary- 1
poil (1o maparpadam, TiaBaM, y4eOHBIX MOCOOMH, YKa3aHHBIM MPENOIABATEIIEM).
Jomamnee 3aganue: [loaroropka Kk MpakTUYECKUM 3aHATHUSAM, pPEIICHHUE 3a]ad. 2
KoncyabTanuu 12
Bcero 361
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YPOGGHZ) OCB0€HUA npocmaesjisiemcs Hanpomue OUOAKMUYECKUX eauﬂuu

na xapakmepucmuku ypo8Hs 0C80eHUs YYUeOH020 Mamepuaila UCnoab3yIomcs ciedyruue 0003HaYeHUs.:
1 — o3nakomumenvhwill (Y3Ha8aHUe panee U3YUeHHbIX 00HEKMO8, CBOUCMSE);

2 — penpoOyKmueHblil (6bINOIHeHUe 0essMeNbHOCMU N0 00PA3YY, UHCIMPYKYUU UTU NOO PYKOBOOCHEOM,)
3 — MPOAYKTUBHBIN (IIIAHUPOBAHHUE U CAMOCTOSITENILHOE BBIIIOJIHEHUE JIEATEIHHOCTH, PEIICHHE TPOOJIEMHBIX 3324
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3. YCIIOBUA PEAJIM3ALIIMU TPOTPAMMBI INCHUTIJIMHBI

3.1. O6pa3oBaTesibHbIe TEXHOJOT U

3.1.1. Obpa3zoBaTenbHble TEXHOJOTUH, MPUMEHSIEMbIE B MPOIECCE M3yUEHHUs JaHHOU

JUCHUIIINHEBL:
- MOAYJIbHBIE TEXHOJIOTHU:

- TEXHOJIOTUS KPUTHIECKOTO MBIIUICHHUS,
- TEXHOJIOTHS TTPOOJIEMHOTO OOYUCHHS;
- ”H(pOPMAIIMOHHO-KOMMYHHKATHBHBIC TEXHOJIOTHH;

- KEWC-TEXHOJIOTUH.

[IpuMeHEeHHE MAaHHBIX TEXHOJIOTUH IMO3BOJIMT COKPATUTh BPEMEHHBIC 3aTpaThl Ha
MOATOTOBKY OOYYAIOIIMXCS K yUeOHBIM 3aHATHAM; OYIyT CIIOCOOCTBOBATH (DOPMHUPOBAHHIO
KITFOYEBBIX KOMIICTCHIIMH, a TaKKe IMOTYYCHHIO KAa4eCTBEHHO HOBOTO 00pa30BaTEIbHOIO
NPOJYKTa KaK KBHHTICCEHIIMM BCEX KIFOYEBBIX KOMIICTCHIIUH, BOCTPEOOBAaHHBIX B COBpE-

MEHHOM OOLIECTBE.

3.1.2. Vicnonp30BaHne aKTHUBHBIX M HHTEPAKTUBHBIX (hOPM pOBEICHUS 3aHATUI

Cemectp Bun 3ansarus AKTUBHBIE U HHTEPAKTUBHBIE (POPMBI IPOBEICHUS
3aHATHI
1 cemectp VYpox [TpobnemHuas nekuus no reme «Pa3BuTue NOHATUA O
qHCIIEY.
VYpok TBopueckue 3ananus 1no reMe «OyHKIUU UX CBOM-
CTBa U rpaUKm».
Ypoxk [TpobnemHuas nexuus no teme «OnpeaeneHue jora-
pudpma. OCHOBHOE JJOrapu(PMUUECKOE TOKIAECTBOY.
VYpok AHaln3 KOHKPETHBIX CHUTyalMi (Kelc-MeToa) 1o
TeMe «DJIEMEHTb KOMOMHATOPHKI.
2 cemecTp Ypok TBopueckue 3aiaHust Mo TeMe «OCHOBBI TPUTOHO-
METPUIY.
Ypok AHann3 KOHKPETHBIX CHUTyaluil (Kelc-MeTol) Io
teme «IIpou3BojHast U ee MPUMEHEHHEY.
Ypok VYueOnas auckyccus no teme «llepBooOpasHas u
UHTErpaj.
Ypok AHann3 KOHKPETHBIX CHUTyaluil (Kelc-MeTol) Mo
TeMe «YpaBHEHUs M HEPABEHCTBAY.
Ypok TBopueckue 3amanus 1o reMe «MHOTOTPAHHUKI.

3.2. Tpeﬁonamm K MUHUMAJBbHOMY MAaTE€PHAJIBHO-TEXHUIECCKOMY o0ecrnevyeHuIo

Peanuszanus nporpammsl aucuuiinasl 5/1.04 «MatemaTtuka» TpeOyeTr Hamuuue yueO-

HOTO KabuHeTa; 1abopaTopuil - He IPETYCMOTPEHO.

O6opynoBanue yueOHOTO KabuHETA:

- I0CaJI0YHbIE MECTa M0 KOJNYECTBY 00YyUaIOIUXCS;
- paboyee MecTO MpernoaaBaTens;

- IUTAKaThl, TAOIUIILI;

TexHuueckue cpencTBa 00ydeHus:

- KOMITBIOTEP;

- MYJIbTUMEIUNUHBIN IIPOEKTOP.
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3.3. UudopmanuonHoe oOecnedyeHne 00ydeHHsi (II€PEUCHb PEKOMEHIYEMbBIX
y4eOHBIX u3JlaHui, IHTepHeT-pecypcoB, AOMOIHUTEILHON TUTEPATYPHI)

OcHOBHbIE HCTOYHUKH:

1. Mypasun I'.K. AnreOpa n Havaja MaTeMaTHYECKOro aHaiu3a. ba3oBeiii ypoBeHb. 10
kiace: yueonuk / I.K. MypaBun, O.B. MypaBuna. — 6-¢ u3zz., crepeorur. - M.: Jlpoda, 2019. —
285 c. : . — (Poccuiickuii yueOHHUK).

2. Mypasun I'.K. Anrebpa u Hagana MareMaTHYeCKOro aHaiu3a. ba3oBeiii ypoBeHb. 11
kiacce: yueonuk / I'K. Mypasun, O.B. MypaBuna. — 7-¢ usn., ucnp. - M.: JIpoda, 2019. — 188,
[4] c. : win. — (Poccuiickuii y4eOHUK).

3. Hagasa Martematuka [31eKTpoHHBIN pecypc]: YueOnuk / Jlagasu - MockBa: W3na-
tenbcTBO "OOPYM", 2013 - 544 c. [DU] [OBC 3nanuym].

4. MlunayeB B. C. Havana Boeiciieit MmaTeMaTuku: yueoHoe nmocooue / B. C. Illunayes -
Cankr-IlerepOypr: Jlans, 2013 - 382 c. [DU] [DBC Jlans].

5. boromoinos H. B. Maremaruka : yueOnuk / boromosios H. B., Camoitnenko I1. 1. — 5-
€ W3I., Iep. U Jom .— DJeKTpoH. gaH. — Mocksa : U3narensctBo FOpaiit, 2019 .— 401 .—
(ITIpodeccuonanbroe odpazoanue) ) [DU] [DBC Opaiir |.

I[OI[OJIHI/ITCJILHLIG HCTOYHHUKH:

1. bapaymkun B. B. Dnements! Boiciielt MareMaTuku. YueOHuk. B 2-x Tomax. 1, Mare-
MaTHKa. DIIeMEHTHI BhIciIel MaremaTuku: YueOHuk: B 2 tomax Tom 1 (CIIO) - Mocksa: OOO
"KYPC", 2017 - 304 c. [OU] [OBC 3nanunym].

2. bapnymikun B. B. Dnements! Boiciield MmareMaTuku. YueOHuk. B 2-x tomax. 2, Marte-
MaTHKa. DJEMEHTHI BBICIIEH MmareMmaruku: YueOHuk: B 2 tomax Tom 2 - Mocka: OOO
"KYPC", 2017 - 368 c. [OU] [DbC 3nanuym].

3. llIumaues, B. C. Maremaruka : YueOnuk u npaktukym / [llunage B. C. ; mox pen.
Tuxonosa A. H. — 8-e u3n., nep. u qon .— DnekTpoH. AaH. — MockBa : M3natensctBo FOpaiir,
2019 .— 447 .— (Ilpodeccuonanproe oopazosanue) . [DU] [DBC Opaiir ].

4. T'yceB B. A. T'eometpus : Yuebnoe nocobue / I'yceB B. A., Koxyxos U. b., IIpoko¢s-
eB A. A. — 2-¢ u31., HCIIp. U J0I .— DIIEKTPoH. naH. — Mocksa : 3narensctBo IOpaiit, 2019
.- 280 .— (TTpodeccuonansuoe obpazosanue) [DU] [DBC FOpaiir |.

JIEKTPOHHBbIE PECYPCHI:

1. http://munobpuayku.pd/ - MunucrepctBo obpazoBanusi PO;

2. http:/edu.ru/ - ®denepaabHbIii 00pa3oBaTEIbHBIA MOPTAIT,

3. http:/kokch.kts.ru/cdo/ -Tectuposanue online: 5 - 11 kmaccer,

4. http://school-collection.edu.ru/ — DmexTpoHHbIH yueOHUK «MaTeMaTHKa B IIKO-
ae, XXI Bek».

5. http://fcior.edu.ru/ - uadopmarmoHHbIE, TPEHUPOBOYHBIC U KOHTPOJIbHBIE MaTEPHAIIBI
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http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=14740&TERM=%D0%91%D0%BE%D0%B3%D0%BE%D0%BC%D0%BE%D0%BB%D0%BE%D0%B2,%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://минобрнауки.рф/
http://www.edu.ru/
http://www.kokch.kts.ru/cdo/
http://school-collection.edu.ru/
http://fcior.edu.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA JUCIUIIJIMHBI

4.1. @opMbl 1 METOJbI KOHTPOJISI M OLIEHKH Pe3yJIbTATOB 00yUeHUsI

TeKYH_[I/Iﬁ KOHTPOJIb YCIICBACMOCTHU U OLICHKA PC3YJIbTATOB OCBOCHUA NUCIHUIIINHBI
OCYHICCTBIISICTCA NPCIIOAAaBATCIEM B IMPOLCCCC MPOBCACHUSA TMPAKTHICCKUX 3aHATUN U
KOHTPOJIbHBIX pa60T, TCCTUPOBAHUS, @ TAKIKC BBIIIOJIHCHUA 06yanOH_II/IMI/IC$I UHIWBUIAY-
AJIbHBIX 3aI[aHHI>i, IIPOCKTOB, HCCIICIOBAHUN.

Pe3yabTaThl 00yueHust
(ocBOeHHBIE YMEHUSA, yC-
BOEHHbIE 3HAHUA)

®opMbI M MeTOAbI KOHTPOJISA M OIIeHKHU Pe3yJIbTATOB
00y4eHus

YMmenus:

Popma KOHTPOJIA

IMoka3arean

BBINOJIHATh  apU(PMETHUECKHE
JCUCTBHS HaJl YKCIAMH, COYe-
Tasg YCTHBIC W TIHCBMCHHBLIC
IPUEMbI, HAXOIUThb MPHUOIH-
JKCHHBIC 3HAYCHUA BCIIMYUH U
HOTPENTHOCTH  BBIYUCICHUHN
(aOcomoTHAsT M OTHOCHUTEIb-
Has); CpaBHHBATh YHCJIOBBIC
BBIPpAXKCHUA

OueHka pe3yJbTaTOB WHJIH-
BHIyaJIbHOTO OIpOca.
OneHnka pe3ysibTaToOB TECTO-
BBIX 3aJIaHUH.

O1leHKa  BBINOJIHEHHS
MAaITHuX 3aJ[aHui.

a0

BrimonHenue pgeidicTBUl  Hang
YUCJIAMHU U PACUYETOB MO OIpe-

JICJICHUI0O  OTHOCUTEJIBHOM |
abCoNIOTHOM MOTPEIIHOCTH
HU3MEpEHU

HaXOJUTh 3HAYEHUS KOPHA,
CTEeNeHH, Jorapudma, TPUTO-
HOMETPUYECKHUX  BBIPAKECHUN
Ha OCHOBE OIPEACICHUSA, HC-
HOJIb3ys MPH HEOOXOAUMOCTHU
MHCTPYMEHTAJIbHBIE CPE/CTBA;
MOJIb30BaThCsl MPUOIMKEHHON
OLICHKOW TMpH MPaKTHUYECKUX
pacuerax

OneHka pe3yabTaTOB WHIU-
BUJIyaJIbHOTO OIPOCa.
OneHka pe3yabTaTOB TECTO-
BBIX 3aJIaHUM.

OueHka pe3yabTaToOB
TPOJBHOU PabOTHI.

KOH

BBIMOJHATh  NpeoOpa3oBaHUs
BBIp@KEHUH, NpuMeHss Qop-
MYJIBI, CBA3aHHBIE CO CBOWCT-
BaMH CTeleHel, Jorapugpmos,
TPUTOHOMETPUUECKUX  (DYHK-
137071

OneHka pe3yslbTaTOB WH]IH-
BHIyaJIbHOTO OIpOCa.
OrneHka pe3ysibTaToOB TECTO-
BBIX 3aJ[aHUU.

OneHka pe3ynbTaToB
TPOJBHON PabOTHI.
OueHka pe3ynbTaTOB 3K3aMe
Ha.

KOH

YMeHne pUMEHSITh CBOMCTBA
CTENeHEeH, JorapumMoB 1 Tpu-
roHOMeTpuYeckue (HOpMYyIIbI
JUIl PELICHHUS] TPAKTHYECKHUX
3a71a4

BBIYUCIIATh 3HAYCHHE (PYHK-
IIUH 110 33J]aHHOMY 3HAYEHHUIO
apryMeHTa Tpu pa3IUYHbIX
crocobax 3agaHus GyHKIUU

OueHka pe3ysbTaTOB WH]IH-
BUAYAJILHOT'O OIIPOCa.
OueHka pe3ylbTaToOB TECTO-
BBIX 3aJaHUH.

VMeHue onpenenarts C€Hocoo
3amaHus GYHKIUU U HAXOIHUTh
ee 3HaueHHe 10 3aJaHHOMY
3HAUYEHHIO apTyMEHTAa.

ONpEAEATh OCHOBHBIE CBOM-
CTBa YMCIOBBIX (YHKIUH, HII-
JIOCTPUPOBaTh UX Ha rpadu-
Kax

OueHka pe3yiabTaTOB HHAU
BHIyaJIbHOTO OIpOCa.
OueHka pe3ysnbTaTOB TECTO-
BBIX 3aJJaHUU.

CTPOUTHh TpadUKU H3yYEHHBIX
GyHKUIMH,  HMIUTIOCTPUPOBATH
no rpaduky CcBOMCTBa »die-

OueHka pe3yJbTaTOB TECTO
BBIX 33JIaHUM.
OueHka pe3ylbTaToB TECTO-

YMeHue CTpOUTh W TPOU3BO-
JIUTh TIpeoOpa3zoBanue rpadu-
KOB (pyHKIMN; HAXOIUTh 00-
paTHyl0 (QYHKIHIO, OIpee-
JATh MO TpaduKkaM CTEreH-
HOM, MOKa3aTeJIbHON U TPUTO-
HOMETpPUYECKNX (DYHKIUH OC-
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MEHTapHBIX (DYHKITHI

BBIX 3aJaHUH.

UCIIOJIb30BaTh MOHATHE (YHK-
WU JIJIs ONMCAaHUs M aHaIn3a
3aBHCUMOCTEH BETUYHH

OneHka pe3ynbTaToB WHJIU-
BHJTyaJIbHOTO OIpOCca.

OueHka pe3ysbTaTOB TECTO-
BBIX 3aJ]aHUU.

HOBHEIE CBOMCTBA.

HaXOJUTh IIPOU3BOJHBIE dJle-
MEHTapHbIX (yHKUUN; uc-
I10JIb30BATh IIPOU3BOIHYIO JUIS
W3Yy4YEHUS CBOMCTB (PYHKIUU U
NOCTPOCHUS T'papUKOB

OueHka pe3yJabTaTOB TECTO-
BBIX 3aJaHUH.

OneHka pe3ynbTaToB TECTO-
BBIX 3aJ]aHUN.

OneHka pe3ynbTaToB
TPOJBHON PabOTHI.
OneHka pe3ylbTaToB dK3ame-
Ha.

KOH-

[PUMEHSTh MIPOU3BOJIHYIO JIJIS
MPOBEJICHUST  TPUOITIKEHHBIX
BBIUMCJICHHUM, pellaTh 3aJa4yu
IPUKIAJHOTO XapakTepa Ha
HAXO0XJ/IEHWE HauOOJIbIIEr0 U
HAaWMEHBIIIETO 3HAYCHUS

OueHka pe3yJbTaToOB TECTO-
BBIX 3aJaHUH.

OueHka pe3ysbTaTOB TECTO-
BBIX 3aJIaHUH.

OueHka pe3ynbTaToB
TPOJILHOH pabOTHI.

KOH-

YMmeHue 3anuceiBaTh U HC-
M0JIb30BaTh (POPMYJIBI U Tpa-
Buwia  nuddepeHIupoBaHus
JUISL HAXOXKJIEHUS TPOU3BOJI-
HBIX; HCCIIEAOBATh U CTPOUTH
rpaduk QyHKIIMU C TTOMOIIBIO
MIPOU3BOIHOM;

BBIUUCIATH B  IPOCTEHIINX
Cy4asix IUIOMIAJAU U OOBEMBI
C HCIOJb30BAaHUEM OIpeje-
JICHHOT'O WHTErpaa

OneHka pe3ynbTaToB TECTO-
BBIX 3aaHUM.

OneHka pe3ysibTaToOB TECTO-
BBIX 3aaHUM.

YMeHnue npuMeHsTs GopMyIIbI
IJIs1 BBIYUCJIICHUA HJIOHIaIICf/'I Hu
00BEMOB

peiiaTh palvOHAJIbHBIC, ITOKA-

3aTelIbHBIE, norapudpmuye-
CKHME, TPUIOHOMETPUYECKHE
YpaBHEHUs, CBOISAILMECS K

JIMHEUHBIM U KBaaApaTHbIM, a
TAKKEC aHAJIOTUYHBIC HECPABCH-
CTBa U CUCTEMbI

OueHka pe3yJabTaTOB TECTO-
BBIX 3aJIaHUH.

OueHka pe3ysbTaTOB TECTO-
BBIX 3aJIaHUH.

OueHka pe3yabTaToOB
TPOJBHON PabOTHI.
OueHka pe3ynbTaTOB 3K3aMe-
Ha.

KOH-

Pasnuuyare BUIBI ypaBHEHUN U
HEpaBEHCTB, YMETb BBHIOpATh
cnoco6 pewenus. [IpumeHsaTh
METOJIMKY COCTaBJICHHS ypaB-
HEHHUW MpU pElICHUW 3a/]ad,
BJaJIeTh TIpaUuecKuM MeETO-
JIOM pEILEHUs YPABHEHUM.

UCNONB30BaTh  rpaduueckuil | OnieHKa pe3ynbTaTOB WHIIH-
METOJl PEUICHUs YPaBHEHHH U | BUAYaJLHOTO OIpOCa.
HEPaBEHCTB OneHka pe3yJabTaTOB TECTO-
BBIX 3aJlaHUM.
n3o0paxkaTb Ha KoopAMHAT- | ONleHKa pe3yJIbTaTOB WH/IH-
HOMU IJIOCKOCTH  PEIIEHHUS | BHIyaJIbHOTO OIpOCca.
YpaBHCHWH, HEPaBCHCTB H | OmeHKa pe3yJibTaTOB TECTO-
CUCTEM C JBYMsI HEHU3BECT- | BBIX 3aJaHUH.
HBIMU
COCTaBJIATH M pemaTh ypaBHe- | OLleHKa pe3y/lbTaTOB HWH]IU-
HMsS U HEPaBEHCTBA, CBA3BI- | BUAYAJLHOIO OMpOCa.
BAlOIIME HEU3BECTHBIE BeNU- | OLEeHKa pPe3yJbTaTOB TECTO-
YUHBI B TEKCTOBBIX (B TOM | BBIX 3aJaHUI.
YHCJIe MPUKIIAHBIX) 33a/1a4ax
pemats mpocreifme koMOu- | OneHka pe3ynbraToB WHaW- | [Ipumenenue popmyn u npa-
HATOPHBIC 3aJaull METOAOM | BHAyalbHOIO OIpOCa. BHJI KOMOMHATOPMKH IS Pe-
nepedopa, a Takke ¢ MCHONb- | OIeHKa pPe3yNbTaTOB TECTO- | IIEHHUS NPAKTHYECKHX 3a1ad .
30BaHMEM M3BECTHBIX (DOPMYI | BBIX 3a/aHUIA. YMeHHe BBIYUCISITH BEPOST-
BBUNCIATH B mpocTermux | OneHKa pe3yabTaToB WHIU- | HOCTH COOBITHH.
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CIy4asix BEPOSTHOCTH COOBI-
TUHA HAa OCHOBE MIOJCYETA YHC-
JIa UICXOZIOB

BU]IyaJIbHOTO OIPOCa.
OueHka pe3yJabTaToOB TECTO-
BBIX 3aJ]aHUN.

pelaTh IUIaHUMETPUYECKUe U
MPOCTEUIIINE CTEPEOMETPUYE-
CKHE€ 3aJjaud Ha HaXOXJEHUE

OneHka pe3yJabTaToB WHIM-
BUYaJILHOTO OTpOcCa.
OueHka pe3yJabTaTOB TECTO-

YMeHHe Mpou3BOJUThL HEOO-
XOJIMMbIEC U3MEPEHUs U pacye-
TBI

T€OMETPUUECKUX BEJIMYUH | BBIX 3aJaHUI.
(nmvB,  yrnoB,  mIomaneH, | OueHka pe3yibTaToOB JK3aMe-
00BbEMOB) HA.
3HaHus: dopma KOHTPOJIS Ioka3arenn
3Ha4eHUWEe  Maremarudeckor | OneHKa pe3ynbTaToB WHIM- | JIeMOHCTpanuss yMEHHH O

HAayKd JUJIs pelieHus 3ajad,
BO3HHUKAKOIIMNX B TEOPHUU U
MPaKTUKE; IIUPOTY U B TO K€
BpeMsl OTPaHUYEHHOCTh IIPH-
MCHCHHUS MaTEeMaTHYECKHUX
METOJIOB K aHaju3y M Hccle-
JIOBAaHUIO TIPOIIECCOB W sIBJIE-
HUH B IPUPOJIC U OOIIECTBE

BUJIyaJIbHOTO OIPOCa.
OneHka pe3ynbTaToB TECTO-
BBIX 3aJaHUH.

Onenka pe3ynbTaToB
TPOJBHOU PabOTHI.
OrneHka pe3ynbTaToOB dK3aMe-
Ha.

KOH-

3Hau€HUe MPAKTUKU U BOIIPO-
COB, BO3HHUKAIOLIUMX B CaMoOu
MaTeMatuke s (GopmupoBa-
HUSA U pa3BUTHsS MaTeMaTH4e-
CKOM HayKH; UCTOPHUIO Pa3BH-
THS MOHATUS YUCIA, CO3aHUs
MaTE€MaTH4ecKoro  aHajausa,
BO3HUKHOBEHHSI U Pa3BUTHUSA
TE€OMETPUH

OueHka pe3ysiabTaTOB HH/M-
BHJTyaJIbHOTO OIpOCca.

OueHka pe3yJabTaTOB TECTO-
BBIX 3aJIaHUH.

OueHka pe3yabTaToOB
TPOJBHOU PabOTHI.
OrneHka pe3ynbTaTOB dK3aMe-
Ha.

KOH-

YHHUBEpPCAIbHBIA XapakTep 3a-
KOHOB JIOTUKM MaTreMatTudc-
CKHUX pacCyXIeHUH, UX TMpHu-
MEHMMOCTb BO BCEX 00JIacTIX
YeJIOBEYECKON AEATENBLHOCTH;

OueHka pe3yjiabTaTOB HHAM-
BHUIyaJIbHOTO OIpoca.

OueHka pe3yJabTaTOB TECTO-
BBIX 3aJIaHUM.

OueHka pe3yabTaToOB
TPOJBHON PabOTHI.
OueHka pe3ynbTaTOB 3K3aMe-
HA.

KOH-

BEPOATHOCTHBIN XapaxkTep
Pa3IUYHBIX TMPOLIECCOB OKpPY-
JKAKOLIET0 MUpa

OueHka pe3yjiabTaTOB HHAM-
BHIyaJIbHOTO OIpOCa.

OneHka pe3yJabTaTOB TECTO-
BBIX 33JIaHUU.

Ouenka pe3yJbTaTOB
TPOJBHOU PaOOTHI.
OueHka pe3yiapTaToB dK3aMme-
Ha.

KOH-

IIPEACTABIICHUM MaTEMaTUKH
KaK 4aCTU MUPOBOU KYJIBTYpPbI
U O MECTe MaTeMaTUKU B CO-
BPEMEHHOM MHUpE.
JleMOHCTpanusi BIIAICHUS Ha-
BBIKAMHM  aJITOPUTMUYECKOTO
MBIIICHHUS.

JleMOHCTpanuss yMEHUM orpe-
JIeATh METOJ| PEIICHU 3a/1a4.
JleMOHCTpanuss yMeHHM pas-
OuBaTh MpOLECC PELICHUS 3a-
Jlayy Ha 3Tarbl
JleMoHCTpanys yMEeHHI Haxo-
JIUTh U OLICHUBAThb BEPOSITHO-
CTH HACTYIJICHUS COOBITUN B
MPOCTEHIINX  MPAKTUYECKUX
CUTYyaLHsIX

4.2. Kputepun oneHKH pe3yJbTATOB 00y4eHUs

4.2.1 Kpurepun olleHKH JK3aMeHa

O1neHKa 3K3aMeHaTopa,
YPOBEHb

Kpurepun

«OTJIIUYHO», BBICOKHI Ypo-

O6yqarom1/117lc;{ IMOKa3aJlI NMPOYHBIC 3HAHHA OCHOBHBIX ITOJIOXKC-
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BC€Hb

HUN y4eOHOM MUCIMILIMHBI, YMEHHE CaMOCTOSTEIBHO PEIIaTh
KOHKPETHBIC MPAKTHUYCCKUE 3aJaud TOBBIIICHHON CII0XKHOCTH,
CBOOOJHO HCIIOJB30BAaTh CIIPABOYHYIO JINTEPATypy, JeaTh
000CHOBAHHEBIE BEIBOJIBI

«XOpouo», MTOBBIIICHHBIN

YPOBEHb

OOyuaronuiics Mmoka3ajl IMPOYHbIE 3HAHUS OCHOBHBIX IOJIOXKE-
HUN y4eOHOW NUCIMIUIMHBI, YMEHHE CaMOCTOSTEIHHO pelaTh
KOHKPETHBIE IPAaKTUYECKUE 3a7a4H, IIPEelyCMOTPEHHbIE paboueit
IpOrpaMMOM, OPUEHTUPOBATHCS B PEKOMEHJOBAaHHOM CIIpaBOY-
HOH JIMTEparype, yMeeT IPAaBWIBHO OLEHUTh IOIYYCHHBIE pe-
3yJIbTaThI.

«YZAOBIIETBOPUTENIBHO», ITOPO-
TOBBIM YPOBEHb

OOyuaromuiicsi MoKa3aja 3HAaHHUE OCHOBHBIX TOJIOXKCHHH ydeO-
HOM TUCLMIUIMHBI, YMEHHUE IOJYyYUTh C NOMOUIBIO IIPENojaaBa-
TEeJs MPABWIBHOE pEUICHUE KOHKPETHOW IMPAKTUYECKOHN 3ajaduu
U3 4KciIa IpeIyCMOTPEHHBIX pabodeil mporpaMMoin, 3HaKOMCT-
BO C PEKOMEHJJOBAHHOM CIIPABOYHOMN

«HEYJIOBJIETBOPUTEIILHOY,

[Ipu orBere oOyuarolerocss BbIIBUINCH CYIIECTBEHHbIE MPoOe-
Jbl B 3HAHMSX OCHOBHBIX MOJOXEHMHA Y4eOHOM IUCLHUIUIMHBI,
HEYMEHHE C IMOMOLIBIO IpenojaBaTelis MOJIYYUTh MPaBUIbHOE
pelleHne KOHKPETHOM NMPAKTUYECKOW 3aJadyM U3 4HCla Mpeny-
CMOTpPEHHBIX paboueil mporpaMmMoi yd4eOHOW AUCIUTUINHBI

4.2.2 Kpurepuu oOieHKH TECTHPOBAHUSA

Crynenu ypoBHeil | OTiM4MTEIbHbBIE IPU3HAKH IToka3arens onieHkH chop-
OCBOCHHS KOMIIETEH- MHUPOBAaHHON KOMIETEHITUH
197071
OOyuarommiicss Bocmpou3BoauT OcHOB- | He menee 55 % GamnoB 3a
IToporoBssrii HbI€ MOHATHUSA, clI0OcOOeH (PopMyIUpOBaTh | 3alaHUs TECTa.
(YIOBJIETBOPUTENHHO) | OCHOBHBIE TEOPEMBI U 3aBUCHUMOCTH Ma-
TEMaTHUKH
OOyuaromumiicss BBISIBISET B3auMocBszu, | He menee 75 % GamnoB 3a
[TpoaBUHYTHIIH KJaccu(uIuUpyeT, YHOpSAOYMBAET, HWH- | 3a/laHUS TecCTa.
(xoporo) TEPIIPETUPYET, MPUMEHSET Ha IPAKTHKE
POV ICHHBIN MaTepHall.
OOyuarommiics aHanusupyeT 3amaHHbii | He menee 90 % 6amoB 3a
Beicokuit MaTepHal, MpaBUJIbHO OLIEHWBAET M IPO- | 3a/laHUs TecCTa.
(oTHMuHO) THO3UPYET €ro pelleHue, CBOOOJHO BIa-
JieeT IPeMETOM
OOyuaromuiicst moka3bIBaeT HU3Koe 3Ha- | Menee 55 % OGaios 3a 3a-
Komnerenuus e N
HUE TEPMUHOB M OCHOBHBIX MOHATHUM Ma- | TaHMs TecTa.
chopmHpoBaHa
TEMATHKH
4.2.3 KpuTepnu olleHKH KOHTPOJILHBIX padoT
Onenka, Kpurepun
YPOBCHb
«OTIIMYHO», BBICOKHH ypo- | PaboTa, BbIOIIHEHHAs TOTHOCTHIO 6€3 OIMOOK M HEJ0UYETOB
BEHb
«XOPOLIO», NOBbIIIEHHBIN | PaboTa, BBIMOJIHEHHAs MOJHOCTBHIO, HO NMPH HAJIMYMU B HEH He
YPOBEHB OoJiee 0THOM HErpyOOM OIMMOKH W OJHOTO HejouyeTa, He Oolee

JIBYX HEJIOUETOB

«YAOBIIETBOPUTENBHO», IIOPO-
TOBBI YPOBEHb

OO6yyaromuiics TpaBUJIBHO BBIMOIHWI He MeHee 2/3 Bceil pabo-
Thl WJIN JIONYCTUJI HE OoJiee 0/1HOM rpyOoi omMOKM M JBYX He-
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JI0YETOB, HE O0JIee OJTHOM TpyOOi U OJTHON HErpyOOil OIMOKH

«HEYJIOBJIETBOPUTEILHOY,

OOyyvaromuiicst MPaBMWIBHO BBITIOJIHEHO MeHee 2/3 Bcel paboThl

4.2.4 Kputepuu olleHKH YCTHOI0 0OIIpoca

Onenka Kpurepun
BBICTaBIISIETCS. 00YYAIOIIEMYCsl, €CIM OH YETKO BBIPAXKAET CBOKO TOUY
«OTJINYHO» 3peHus M0 paccMaTpUBAEMbIM BOIIPOCAaM, IPUBO/ISl COOTBETCTBYIO-
LI1E IPUMEPBI.
BBICTaBJISIETCS 00YYarOIEMyCsl, €CIM OH JOMyCKaeT OTJe/IbHBIE 10-
«XOpOLLO» YHIAroteMyes, Aoty A

T'PCIIHOCTH B OTBCTC.

«YZOBJIETBOPUTEIILHO

BBICTaBIIIETCS 00yUaIOIIEMYCsl, €CITH OH OOHApYKUBAeT MPOOEIbI B
3HAHUSAX OCHOBHOTO Y4€OHO-IIPOTrPAMMHOTO MaTepHaa.

«HCYHOOBJICTBOPUTCIILHO»

BBICTABJIsETCA O0YUAIOIIEMYCSI, €ClT OH OOHAPYKUBAET CYIIECTBEHHBIE
poOeITbl B 3HAHUSAX OCHOBHBIX TOJOXCHUN MaTeMaTHKH, HEYMEHHE C MO-
MOIIIbIO IIPEToAaBaTes MOJIyYUTh IPABWIbHOE PELIEeHNe KOHKPETHOH npak-
TUYECKOH 3aJ]a4uyl U3 YKCIia MPeTyCMOTPEHHBIX paboyeil mporpaMMoii.

4.3. OneHo4HbIe CpeaCcTBA AJIA POBeIeHUs TeKYIIero KOHTPOJIAA yCIIeBaeMOCTH

4.3.1. TecroBbI€ 3aJaHUA

Pasgen |. Pa3Burue NOHATHA 0 YHCIE

1 .4

1. Boimmonuutre geicteus: g~ 4 9~ _ 3.

2. BoimonnuTe feiicTBUS: 1§. 1§.

3. BemmoaHute nedcTBus: 0 — o — - —.

4. BBIIOTHUTE NEUCTBUA:

5. Hano: z; =3+1, z, =—1+3i, Toraa Moayab NPOU3BEACHNUS | Z; - Z, | paBeH ...

6. Komrutekcaoe uncio 1+ 2i B TPUTOHOMETPHUYECKOM (hopme r(COSgo—i-isin (p) UMEET MO-

NyJIb, PABHBIM ...

1. 5 3.1
2. 3 4. 5

Pa3znen 2. @dyHkuum, ux cBoiicTa u rpapuku

1. Ha ogHOM U3 clielyIoIMX PUCYHKOB H300pakeH rpaduk HeYeTHON QYyHKIUH. Y KaKUTE 3TOT

PUCYHOK.
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2. YKaXuTe MHOKECTBO 3HAYECHUI
¢yHKIMH, rpaduk KOTOpPoi N300pakeH
Ha PUCYHKE.

3. Haiigute obnacTs onpeneneHus

25
dynxkwmm (%) T
1)  [0; 3) U (3 +x)
2) [0; +0)
3) [0; 81) U (8L +x)
4) (—oo; 81) U (8L +x)

4. Yxaxure rpaduk GyHKIIMH, BO3pacTarolieil Ha otpeske [—3; 2].

1) y y
2)

“1LN\

0.1 A> e _—
/

o
=Y




~
\ 4) \
1 1
L > N1 >
\ 0 C 0] X
\ /'
\
\
5. Ykaxute rpadvk He4eTHON ()YHKIIHH.
1) y A 2) y A
1 1
0 _ 171 R
01 X 110 X
_l X
3) y A 4)
yA
1, / N\([E
0 >
-1 1 1 X -1 . 1 X
/V‘l =1 N 4
[
|
Pa3nean 3. KopHu, cTenenu u jorapupmsol
14t
9m? -m 2
1. Yopocrture BolpaxeHue
m-3
9
1) 9m’ 2) 9m 3) 9 4 —
m
2. Bounciure: 34827 .
1) 36 2) 18 3 6 4) 12
2 4
3. [IpeacraBbTe B BUJIE CTENIEHH BHIPAKEHHE D 3.53,
8 8
1) 259 2 59 3 25° 4 5°
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3
4. Beraucnure: 252 — 0,25.
1) 37,25 ) 1475 3) 12475 4) 26,25
5. VIIPOCTHTE BBIpaKEHHE 3\] 25b2 3 5b4 :

) 502 2) 250 3 ¥5b° 4 sp

6. Haiiute 3Ha4YCHHUE BBIPAKCHHS Iog5 b, ecn logs h3=9.

1) 27 2 6 3) 3 4 12

7. Beruuciure: log, 0,04+ 21og, 5.
1) 0 ) 3 3) -1 4)  log,5

8. Haiinure 3nauenue log,(9b), ecnmlog, b=>5.
1) -8 2) 10 3y 7 4 25

0,5x-1
1 ’
9. Vkaxure IMPOMEIKYTOK, KOTOPOMY IMPUHAIICIKUT KOPCHb YPABHCHUA (— =4.

1) [-3;-1) 2) [-11) 3) [1;3) 4) [3;5)

10. VkaxxuTe mpoMeKyTOK, KOTOPOMY IPUHAIIC)KUT KOPEHb YPaBHEHUS
log,(x+1) = log,(3x).
) (~o;-1) 2 (=100 3 [-10] 4 (0;+)

11. Cpenu 3anaHHbIX QYHKUIMN YOBIBAIOIIMMU SIBIISIOTCS:

. X 1 X ju X+3 il
Y1 = (gj Y2 = (E) Y3=57  y4= —(gj ys =277 =3

Yo = 2"

12. Ykaxwute rpaduk QpyHKkuuu, 3a1aHH0# popmynoit  y =0,5".

13. VkaxnTe MHOKECTBO 3HAYCHUH QYHKITUH
1) (5; + ) 2) (0; + o)
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14. Jlorapudmuyeckoit He sBisieTCs GYHKUUSA, 3a4aHHas POPMYIIOi:

1) y=log, x 3) y=2"" 5) y=log ; X

2) y=log ; Vx 4) y =log, |x
4) y =logys (=)

15. Jlns xakol W3 yKa3aHHBIX (YHKIHA OOJIACTHIO OIPEACIICHUS SBIISCTCS IMPOMEKYTOK
(2;+oo)
1) y=log, (x—3) 3) y=log,(2—x) 5) y=Ilg(2-x)

dyem(Z) ay-nted

16. YkaxxuTe puCyHOK, Ha KOTOPOM M300pakeH rpaduk GyHKIUN

a) y:Ioglx;ﬁ) y=log, X.

4
1) 2) 3)
y LY Ay

4) 5)

]
l‘ . 1‘ /—'
'X LX

0/1 o —>

17. ®ynkius 3anana rpagukom

y

1&

O /1
Vkaxure 00J1aCTh ONPEAEICHUS:

1) (—o0i+o0) 3) (0] 5) [1;+ )

v
>
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2) (0;+0) 4) (L+o0)
18. YkaxuTe Bce 3HAYEHHs APryMeHTa, TIpH KOTophIX Gynkmus Y = Ig (X + 2) +1g (3— X) orm-

peaciacHa:

1) (-2:3) 3) (~2;+0) 5) (3;+)
2) (—o0;—2)U(3;+ ) 4) (—0;3)

19. Haiijure MEOMKecTBO 3Ha4eHuii pynxkuuu Y = 0,5+109,, X :
1) (—o0;+0) 3) (0,5;+ ) 5) (0;+x)
2) (-2;0,5) 4) (—0;0,5)U(0,5;+x)
20. I'padux pyukuuun Y = log 1 X MoxeT ObITh nONy4eH U3 rpaguka GyHkuuu Y = log, x:

3
1) cuMMeTpUYHBIM 0TOOpaKEHHEM OTHOCUTENIBHO ocu Oy ;

2) CUMMCTPHUYHBIM 0T06pa)KeHI/IeM OTHOCHUTEIBHO ocu OX ;

3) ckatueM OTHOCUTENbHO ocu OX ;
4) pacTsbKeHUEM OTHOCUTEIBHO ocH OX ;

5) ocTaHeTcs TeM Ke.

21. Ha ogHoM U3 pucyHkoB uzobpaxen rpadux ¢pyukiuu Yy = log 3 X

VKaxurte 3TOT PUCYHOK.

1) YA 2) YA
|
X -
ol 1 - ol /1 X
|
|
3) VA 4) vA
|
1 1
o1 x ol 1 X

Pa3nen 4. DieMeHTbI KOMOMHATOPUKH

1. Umeercs Tpu rpynmbl CTYIAEHTOB: B mepBoil 11 uenoBek, Bo BTopoil 18 uyenosek,
B Tpetheil 20 uenoBek. KommuecTBO crmoco60B BBIOOpPa TPOWKHM CTYIEHTOB, B KOTOPOM
M0 OJJHOMY CTYZIEHTY U3 KaXKJ10i rpyIbl, PaBHO. ..

1.11.18-20 2. 11+18+20 3. 11-18-20 4.11+18+20
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2. Yucno cnocoboB MOCTaBUTH 5 YEJIOBEK B OYEpPEe/b PABHO. ..

3. B cinoBe «WORD» mensitor Mmectamu OykBbl. TOraa KOJHMYECTBO BCEX BO3MOXKHBIX pa3-
JIMYHBIX «CJIOBY» PABHO...
1.8 216 3.4 4.24
4. B xopoOke 6 nBeTHBIX KapaHaamei. Uucio crmoco0oB BEIOPATh TP U3 HUX PABHO...
5. Hucno cnoco6oB BeIOpaTh U3 TPyMIibl B 20 CTYIEHTOB CTAPOCTY U 3aMECTHTENISI PABHO. ..
6. 13 simuka, rae Haxoautes 15 netaneit, mpoHyMepoBaHHbBIX OT 1 110 15, Tpedyercst BEIHYTH

3 JC€Tallu. Torz[a KOJIMYECTBO BCE€BO3MOXXHBIX KOM6HH8HHI>1 HOMEPOB BBIHYTBIX I[eTaJ'IGfI paBHO...

I I
1.£ 2.L 3.3! 4.15!
121 31121

7. Yucno Tpex3HAYHBIX YHCEN, KOTOPhIE MOKHO COCTABHTh M3 YETHIPEX KapTOUYeK ¢ mudpa-
mu 1, 2,5, 7, paBHo...

Pa3nen 5. OCHOBBI TPHTOHOMETPHUH

: : T
1. Yopocrure Beipaxkenue Sin oSN 2, + COS(E + o) + COS L. COS 20t .

1) 0 2)  2cosa 3) cosa + sina 4)  cosa — sina
2. YIIPOCTHTE BBIpAKCHUE 3C032 X +3sin 2 X—6.
1) 1 2) -5 3) 3 4) -3
3. Hai tg cos L T ca<0
. Haiinure tgo, ecnm 0O=— "u —— .
J5 2

1) 05 2) 2 3 -05 4 -2

J3

T
4. Pemte ypaBHEeHUE COS(E + X] = 7 .

1) (—1)”‘1%+7zn,nez 2) i%+27zn,nez

3) (—1)”1%+7zn,nez 4) (—1)”%+7zn,nez

5. Pemmnte ypaBHeHHE  SiN3X = 1
1) (D" Z4+Z%h nez
) (-1 9+3n IS
27
2) + 2 4Lty ez
) tigtzMmone
_1n.£ En n Z
2
) +L4+28p nez
) *gt3 <

8. Haiimute kopeHb ypaBHeHHs — SIN2X — 4C0SX = 0 , mMpHHAAIeKALHIA
otpesKky [2m; 3m].

1) 7n  2) 50 3) 9n 4) 13=n

3 2 4 6

28



9. Ha pucynke n3o0paxeH rpaguk GyHKINH:
Yy

A

3 - |

3% _m z s
2 2 2 2

:
]
]
1
|
: > X
|
]
]
1
|
]
]

1) Y=CIgX; 2) y=sinXx; 3) y=tgx; 4) Y =-10X; 5) y=tg2x.

10. Ykaxute Haubonbiee 3Hauenne Gyaxkaun Y =1—C0OS3X.
1 2 2 3 0 4 4

11.Yérnas unm HeuétHas Qpynkius f ( X) =1+CcosSXx?

1) u€rHas; 2) HeuéTHas, 3) Hu y€THAas, HU HEUETHAS.
12. Haiigute MHOXKECTBO 3HAYeHUI QYHKIUU y =SinX+2.
) [F11] 2)  [0; 2] 3) 131 4 [23]
Pa3nen 6. Hauaia MmaTeMaTH4eCKOro aHaIu3a

1. Haiiaure npoussoauyto pyukuuu Y = (X —3)COSX .
1) y'=cosx+ (x—3)sinx

2) V' =(x—3)sinx—cosx

3) V' =cosx— (x—3)sinx

4) Yy =-sinx

2. Ha pucynkax nzo0paxeHsl rpapuku pyHKIMIA 1 KacaTelbHbIE K HUM B TOUKE a. Y KaXUTe
(GyHKIMIO, MPOU3BOAHASI KOTOPOl B TOUKE a paBHa 1.

1) Ay/ 2) /A
. V=g (X
y=f(x)] | /
) ! X
/ T
Z/ a. ol x
/ 1
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3) A 4) “y
y / >
J=h(x) :
l 'j\. - |. N -
o [ - a X
T % 4% i
=T {
y=P\W)
3. Haiinure 3na4eHue MpOU3BOAHON QYHKIUK y = — B TOYKE X, = — 3.
X
1) 2 2) 0 3) -2 4) -3

4. Haiiaure npou3BOaHYO QYHKIMH Y = eX + 3x°.

1+ 6X

3

) y=xe
) y=e'+x
3) y=e+ 5x2
2 Y =e"+ 6x

5. ®ynkuus y = f(X) 3agana Ha npoMexxytke [—6; 4]. YkaxuTe npoMexyToK, KOTOPOMY IpH-
HaJJISKAT BCE TOYKH IKCTPEMyMa.

Y A
) [l =16
3) [-2;3] y
4 [31] hN / e
\ / S
RN RAmE LY

6. [Ipu nBrXeHNUH Tema 1Mo MPsIMOi paccTosiHue S ( B METpax) OT HAYaJIbHOW TOYKH JIBUKECHUS
3

U3MeHseTCs 110 3akoHy S(t) = 3 —t?2+t-1 (t — Bpems nBrkeHMs B cekyHnax). Haiiaure cko-

pocTh (M/c) Tena yepe3 4 CeKyH/IbI ITOCIIe Havala JIBHKEHUSI.

1) 1,75 2) 7,5 3) 3 4) 9
7. Beraucnute 3HaueHUe MPOU3BOIHON GyHKIIMK y = SiN X —2x B Touke xo = 0.
1) 1 2) O 3 -3 4) -1
8. HaiiuTe 3HaueHye NPOM3BONHON GyHKIMK Y = X -€° B Touke xq =1.
1) 2 2) e 3) 1l+e 4) 2+e
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9. st dyskimu y = 2COS X HaiiauTe nepBooOpasHyto, rpadik KOTOPOH MPOXOAUT Yepe3 TOU-

TT
M| —:24 .
Y (2 j

1) Y =2sinx+24
2) Y =2sinx+22
3) Y =-2sinx+26
4) Y =2cosx+ 22

10. Vkaxwure nepoobpasuyio pyukunn f(X) =2 —sinXx.

1)
2)
3)
4)

F(X) = 2x — cosx
F(x) = x* + cos X
F(x) = 2x + cosx
F(x) = 2 + cosx

Pa3nen /. YpaBHeHMs U HepaBeHCTBA

1. Kakoe u3 ypaBHeHUi1 ABIsieTCS APOOHO-PAIMOHATIHHBIM:

2 2
X 2X° —3X Xx-3 4
1) ——-4x+1=0; 2 =1; 3 =—; 4) 2x+8=14(7-x)?
) 3 ) 13 ) 2x+1 X ) 4( )

x> x-1 1
2. Pemmrte ypaBHeHHE — + —— = — !

2 6 2
1) 2; 2) -1, 3) 1, 4) 3.
3. Pewmmute ypaBHeHME 1 +——=0:

X x-4
1) -2; 2)5; 3)2; 4) 1.
4. Ha pucyHke u3o0paxensl rpadpuku GyHKIUN vk
y=f(x) uy=g(x),3aJaHHBIX HA NPOMEKYTKE Ky = f(x)
[ 3; 6]. YkakuTe MHOKECTBO BCEX 3HAUCHUI X, IS / 3
KOTOPBIX BBINOJHSETCS HepaBeHCTBO T (X) > g (X). / N

1

1) [-1 5] 0 1 X
2 ¥ -2Qoui4eg
3 [ -oule Yy =0ix)
4 24

5. PemnTe HepaBeHCTBO

1)

2)

3)

(x—2)(4x +3) > 0.
x+4

{—4;—%} U [2; + )
o3
(—4;— %} U [2; + o)
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4) (—00; —%} U [2; + )
1 3x—7
6. Pemnre HepaBeHCTBO (g) >0,04.

1) (-;3) 2) (—OO;%) 3) (3 +x) 4) (_oo;_§)

7. Peunte HepaBeHcTBO 52 °F —1> 0.

T T o ) o [

8. Pemnre nepasencrso log, 5 (2—0,5x) > —1.
1) [0;4) 2)  (~»;0] 3) (4+x) 4) (4;6]

Pa3nen 8. T'eomerpust

1. B KaKux IJI0CKOCTSIX JI€KAT OCHOBAHUS MTPU3MBI?
a) B IPOTHUBOIIOJIOXKHBIX;

0) B JIIOOBIX;

B) B MapajieibHbIX.

2. Kakoe HauMeHbIIIee 9uciio pedep MOKET UMETh Ipu3Ma?
a) 3;
0) 6;
B) 9.

3. llpomomxwure npeaoxenne: OCHOBaHUS YCEUEHHON MUPAMHU/IBL. ..
a) paBHBbIC MHOTOYTOJIbHUKY;

0) Mo100HBIE MHOTOYTOJIbHUKHY;

B) JIIOOBIE MHOTOYT OJIbHUKH.

4. bokoBeie pE€Opa MPU3MEL. ..

a) OHM MapajieNIbHbl MEXy COOOM;

0) OHM NEepPHEHANKYISIPHBI OCHOBaHMIO;
B) OHM paBHBI U MapaJUICIbHBI.

5. CKOJIbKO IMaroHae UMeeT mapasuiesenumnes?
a) 4,

0) 12;

B) 6.

6. Kakoif MHOTOTpaHHHUK UMeeT 7 TpaHei?

a) CEMHYTOJIbHAs TMPaMM/IA;

0) mATUYyTroJIbHAS IPU3MA;

B) LIECTUYTOJIbHAS MUPaMUa U TATUYTOJIbHAS IPU3Ma.

7. KakoMy MHOTOrpaHHUKY IPUHAJUIEKUT clieayrollee cBoicTBo: "KBaapaT nuaronanu paBeH
CyMMe€ KBaJIpaTOB TPEX €ro u3MepeHui"?

a) mapaJuIeNIeIUIe 1y,

0) npssMOMY MapaJulesIenuIeay;

B) MIPSMOYTOJILHOMY NapaJuleNenuneay.

8. MHOTrorpaHHUK, COCTaBIIEHHBIN U3 MIECTHYTOIbHUKA U IIECTH TPEYTOJbHUKOB, HA3bIBACTCS
a) MEeCTUYTOIBLHON TPU3MOIA;
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0) IIEeCTHYTOJILHOM MUPaMUA0H;
B) YCEUEHHOW MTUPAMUION.

9. Anogema - 310 BBICOTA ...

a) BBICOTA MTPABWIBHOW TMPAMUJIBI;

0) BbICOTa OOKOBOI rpaHy NPaBUIILHON TUPaMUIbL;
B) OOKOBOW IrpaHM JIFOOOW MUPAMU/IBI.

10. B ocHOBaHMH MTPU3MBI PABHOCTOPOHHUH TPEYTOJILHUK, & OOKOBBIC TPAHHU - TTapajlIeIorpaM-
Mbl. Takas mpusma sIBJISIETCA. ..
a) HaKJIOHHOW;
0) MpaBUIIbHOM;
B) IPSMOH.
11. OaHbl Toukm A(4; 5; 1) n B(0; 9; -8). Yemy paBHa anvHa oTpeska AB?

a) V113 b) ) c) V32 d) V8l e) 232

12. YkaxuTe napy KonrmMHeapHbIX BEKTOPOB:
a) @(1;4;5) , b(0;8;—1) p) @(2;8;,-1) ,, b(4;16;-2) ¢) @(0;0;0) , b(8;4;3)
ay @(1;2;2) y b(—1;2;2) ¢ @(1;-3;4) , b(4;-3;1]

13. MoryT nun BeKTopbl ObITb KOMNMHEAPHbLIMU, HO HE PaBHBLIMA?

a) Aa b) HeT ¢) He AOCTaTOYHO AaHHbIX

-+

14. BekTop m(4;-8;6) OpTOroHasneH BekTopy . Ykaxure koopauHaThl Bektopa 1 :
a) Nl—1;-2;-3] py A(1;2;3) ¢) n(-2;2;4)
d) 1(2:=2;-4) ¢ A(—-2;-2;4]
15. Belumcnntb KoopauHaTtel cepeauHbl otpeska AB, ecnn A(-10; 2; 3) u B(0; 16; -7).

a) l::E;_B;z] b) l::_5:lgsl_2] C) l::_E;B:IE] d) l::SSIQ:I_E] e) I:_]-D!I 1'4;_4.'

16. Yemy paseH mogynb sektopa MN  ecrn M 1V3:V2iV5 N12v373v 240

a) V5 b) V13 c) Y11 d) VV3+i2 ¢ V2443
17. Mpu kakom nonoxuTensHom n Bektopsl 03 M5 11 (=2n+1;-2

a)-2;1b)lc)l;2d)2e)-2

OpTOroHasbHbI?

18. BbIUMUCNNTL CKansipHoe NPou3BEAEHNE BEKTOPOB a(2;-1,5:4] y.
a)-14 b) 4 ¢) -4 d) 10 e) -10

4.3.2. Bonipocs! 111 KOHTPOJIBHBIX padoT

1. PesynbraTtoM okpyrienus uncia 1,1763 ¢ TOUHOCTBIO 10 COThIX sBasieTcs uncno: 1) 1,18, 2)
1,17, 3)0,18, 4)1,20, 5)1,176

2. BoInonHUTE EHCTBYS: a) 1 + > , 0) I 3
8 8 15 15
3. Brmmonaure neiicTBus: 1,2+ (1,05 -04 -1,5).

4. BLITIOIHUTE JEJIEHNE 11% : 3%.
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5. Haiinure 3HaueHMNE BBIPAKEHUS:

(35)
a) 15 ; 0) «.r‘35-24-5=; B) J28 .52 .34,

1
6. Yopocture  a®63a’s

ol

3 5 5 1
7. Yopocture  a‘6? :| a?¢ 8
3 5 51
8.Ympoctute  a‘6? :| al?s 8

9. Beruucnure: a) (5+i)(—2+3i), 6)14—|i.
+

10. Haiigure obnacth onpesenenus GyHKIMKM 1 001aCTh 3HAYEHUH GyHKIUU Y =~/16 —x° .
11. IlpoBepbTe (hyHKLMIO HA YETHOCTD ) = X+ x.

12. Haitmute Hynmu QyHKIHH ) = X+/x —1

13. Tlo rpaduky Hekotopo# pyukuuu y= f (X) HaiguTe TPOMEKYTKH BO3pACTAHUS

14. Tlo rpaduky dyskiuu y= f(X), n300pakeHHOMY Ha PHCYHKE OTPEICIHUTE, SIBISCTCS TN
GyHKIMS yeTHOM nia HeueTHOH. OTBET MOSICHUTE.

a) 0) 2)
Y K Y A |

1

\O h/ ‘k1 1/

et

X‘V
)

ol J

[

15. TTo rpaduxy ¢pyakiuu y= f(X), n300paskeHHOMY Ha PUCYHKE OIPEICIIUTE:
a) MPOMEXYTKH BO3pacTaHUs U YObIBaHUS JAHHOM (QYHKIINH;
0) ee HaMEHblIIee 3HaYCHUE; :
B) HYJH (QYHKIIHMH. Y I

(WY

16. HaiimuTe MHOXKECTBO 3HaUEHHUH (HYHK-

1x—2
a) y=2"-2; 6)y=(§);

17 .Haiinute o6macTh onpeneiaeHusi QyHKIIUU:

OUHn:

X 1
> 1 X+
1 B) Y= _(Ej :

/
I/
0
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18.
19.

20.
21.

22.

23.
24.
25.
26.
27.
28.
29.

30.
31.

32.

33.
34.

35.

36.

37.

38.

a) y =log,(2x-6) 6) y=Iog, (1-4x) .
3
Pemute ypaBuenue 10gp(2x-1) = 3.

_ 1
Pemute ypaBHenne 277 = —
8l.
1Iog34
Borunciure 32
1
PemmTe HepaBencTtBo 8% > s

Boruucnure  16°°1°%1°

Pemnre HepaBenctBo  10g4(7 — X) < 3.

Pewmre ypasuenne 75 - — 14 - 7 =5,

Pemmre HepaBenctBo log; (X —1) < log; 2 + log; 3.

Haiigure npousBoaayro GyHKIMH y =X+,

Haiiure 3HaueHue npousBoaHON QyHKIMKM Y =€e" B ToUKe Xq = 0.
Haiigute npousBoaHy0 QyHKIMH Yy = el

Pemmmre ypaBHeHue: €0S5x —cos9x = 3sin 7x,

Pemmre ypaBHeHue: sin2x = \/E -SINX.
Pemmre ypauenne: SIN5X - COS3X = SIN 6GX - COS 2X.

2 . . 3
Pemnte ypaBHenue: COS X—3SInX-COSX:SIn7.

Pemmre ypasrerne: 5SiN% X — 4 COSX - SINX + 3C0S> X = 2.
Pemmre ypasuenme: /3 COS° X — SiNX - COSX = 0.

. 2
JIOKaKHTE TOXKIECTBO: 1-sin2a _ (1_ tgaj )

1+sin2a |(l+tga
JloKakuTe TOKAESCTBO: g (E +a)= M.
4 cos2a

JIokaxuTe TOKIECTBO: 1 —sin? o — cos? o = EsinZ 20

Ilong xaxkum yrijioM K OCH OX wmakjaoHeHa KacCaTcjibHasA, IIPOBCACHHAA K KpHBOﬁ

y:XB—X2—7X+6 srouxy M(2; —4)?

39.

40.

41.

42.

Inx +2
Haiiti TOuku skcTpemyma GyHKnun ) = —————— .
X
Hokazate, uro Gynkuus Y = X + > BO3pAacTaeT Ha BCEU YUCIIOBOU MPSMOM.
1+ X
Hano: f(X) - 2 4 2. Haiitu cymmy xopweit ypaBuenus f (x) = f'(X).

2—X

Uccnenyiite pynkmuo y = X> — 2 x* +3 Ha MOHOTOHHOCTb M JKcTpeMyMbl. Haiinure Hau-

GonpIee 3HaYeHHe GyHKIMK Ha oTpeske[—1; 1].

43.

Breraucnoure HHTCrpal:

35



sin 3xdx

—w [ 3

a) j(2x2_4x+xi2jdx 6) [ (x=/x)dx
1 B) 0

44. ByrauciuTe wiomats GUrypsl, OrpaHHYeHHON IHHIAMI: Y = 6+ X — X°, Y =6—2X.

45. Tloctpouts ceuenne BKL. Touku K u L — cepenunsl pedep. Jlokaxure, 4TO HIOCTPOCHHOE

CCUCHHUC — MapajiciIorpaMMm.
Bl Cl

NN
"N

A D

46. Haiimute momtans rpann ADC. Pebpa AB, BD, BC — paBHBI 1 Bce MIIOCKHE YTIIBI TIPU BEp-
D

mHe D — npsimble. B

47. B ocnoBanuu nupamuasl SABCD napamnenorpamm. [IpoBectu ceuenue yepes pedpo AD u
touky K pedpa SC. O0bscHUTB, Kakasi pUrypa Mmoyqaniach B CCUCHHH.

48. TToctpouTts ceuenue miockoctbio PTN, rae Touku P u T — cepenunst pedep AS u BS. O05b-

SCHUTH, Kakas (purypa rnoiay4qusiach B CEUCHHUU.
S

B
49. TloctpouTts ceuenue miockoctoro NMP.
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50. IToctpouTts ceuenue ACP, rae P — cepeauna pedpa. OOBICHUTH, Kakas Gurypa mojyqausiach
B CCUCHUU.

Bl

C1

D1
Al M

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

4.3.3. YcTHBIH onpoc

Uro Takoe 0O0bIKHOBEHHAs IpoOb? 3anuch 0OBIKHOBEHHOM qpodu. OCHOBHOE CBOMCTBO
npoodu. [IpuBectu npumepsl.

Crnoxenue ¥ JieneHue 0ObIKHOBEHHBIX Ipo0Oel ¢ pa3HbIMU 3HaMeHaTensiMu. [IpuBectu npu-
MEDBI.

YMHOKEHNE U BhIYUTaHHE OOBIKHOBEHHBIX JIpo0el ¢ pa3HbIMU 3HamMeHartensimu. [IpuBec-
TU TIPUMEPBI.

Urto Takoe necsatuyHas Apoos? 3anuck AecITUYHON apodu. [IpuBecTu nmpumepsl.
CrnoxeHue ¥ JiesieHue JecaTuIHbIX ApoOeil. [IpuBectu mpumepsl.

YMHOKEHHE U BRIYUTaHHUE JECITUUHBIX ApoOei. [IpuBectu npumepsl.

Yro takoe anredpanyeckas ApoOb. [IpuBecTr mpumepsl.

OcHoBHOe cBOICcTBO anredpandeckoit Apodu. [Tpusectu mpumepsl.

CrnoxeHue u Jienenue ainredpanueckux apooeit. [Ipusectu npumepsi.

. Beruntanue u ymHokeHue anreOpanueckux apooOei. [IpuBectu npumMepsl.
. UTo Takoe CTeNneHb ¢ HaTypaJIbHBIM NT0Ka3arenemM? CTENeHb MOJI0KUTEIbHOTO YUCIIa C

1r00bIM nokazaTeneM. CTeneHb OTPULIATENIBHOIO YKcia ¢ YeTHBIM MoKa3aresneM. CTeneHb
OTPHULATENIBHOTO YNCIa C HEYETHBIM NoKa3areneM. [Ipusectu npumepsl.

CBolicTBa CTENEHH C 1IeJIbIM MoKa3areneM. [IpuBectu npuMepsl.

Yro takoe ypaBHeHue? KopHu ypaBHeHusa? Uto 3HauuT pemnth ypasHeHue? IIpusectu
PUMEPBHL.

Anroput™ peuieHus ypaBHeHui. [Ipusectu npumepsl.

Anroputm pemieHust ApoOHOro ypaBHeHUs. [IpuBecTy npumMepsl.

KBanpaTHblit KopeHb. ApupMeTHUeCKUil KBaipaTHIA KopeHb. [IpuBecT npumepsl.
CaolicTBa apu(MeTHyecKoro KBaapaTHoro kopHs. [IpuBectu npumMepsl.

VYpaBHeHue x?=awuero kopHH. [IpuBecTu npumepsl.

CaoiicTBa KBaJpaTHBIX KOopHEH. [IpuBecTu npumep.

KyOuueckuii kopens. [IpuBectu npumepsl.

Jaiite onpenenenre 4ucaoBon QyHKIUU.

Yro Takoe apryMeHT QpyHKIUH?

UYro HazbpiBaeTcsa 00JaCThIO ONpeAeaeHUs GyHKINHU?
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24. Uto Takoe 061acTh 3HAaYCHUS (DYHKITUN?

25. Uto HazbiBaeTcs rpadgukoM GyHKIHN?

26. Kakue npeoOpaszoBanus rpadukoB ¢pynkuuii Bel 3Haere? [lepeunciure.

27. JlaiiTe onpeneneHrue YETHON (PyHKITUU.

28. Kakas (pyHKIMS Ha3bIBaeTCs HEUETHOM?

29. HazoBuTte 0cOOEHHOCTD rpaduka YETHON PyHKITUH.

30. KakoBa ocobeHHOCTH rpaduka HeUETHON QYHKITUN?

31. Kakast pyHKIMs Ha3bIBAC€TCS MEPUOANICCKOMN?

32. Kakast pyHKIMS Ha3pIBaeTCsl BO3pacTaroleii Ha MHOecTBe P?

33. Kakas pynkmnus Ha3piBaeTcs yobIBaroIeil Ha MHOkecTBe P?

34. Kakast Touka Ha3bIBaeTCsl TOUKOM MUHUMYMaA (pyHKIIUH?

35. Kakas Touka Ha3bIBaeTCsl TOUKOM MakcuMyMa (HyHKIHUN?

36. Kak Ha3pIBalOTCS TOYKH Max U min?

37. ChopmynupyiiTe onpeaenacHue jorapudma, OCHOBHbIE CBOMCTBA JJorapruMOB.

38. Uto Takoe paguanHas Mepa yria’?

39. CchopmynupyiiTe OCHOBHbIE TPUTOHOMETPHUUECKHUE TOKIECTBA.

40. Pemenne npocTeHIINX TPUTOHOMETPHYECKII YpaBHEHHIA.

41. JlaiiTe onpenenaeHue MPou3BOAHON QPyHKINU, CHOPMYTUPYHTE OCHOBHBIC IIpaBHiia AU -
(bepeHrpoBaHusl.

42. YpaBHEHUE KacaTelbHOM K rpaduKy BYHKIIHH.

43. ChopmynupoBaTh CBOMCTBA MapajliesIenue1a

44. Jlats onpeaeneHue terpadapa. Hazpath ero aneMeHThl

45. lath onpenenenue napasuienenunena. Ha3BaTe ero ajnemMeHThI

4.4. OueHoYHbIE CPeCTBA J1JIfA MPOBEAEHUs MPOMEKYTOUYHOM aTTeCTAMHU
4.4.1. Bonipochl u 3alaHu sl 1JIA IK3aMeHa

1) Ilenbie u panMOHAIBHBIC YKCIIA.

2) Jle#icTBUTEIbHBIC YHCIIA.

3) [pubnmKeHHbIC BHIYNCICHUS.

4) KoMIuIeKkCHbIe Yncha.

5) Apudmerrueckue onepamnuy HaJ KOMILICKCHBIMU YHCITaMHU.

6) OOnacTp ompezeneHHs ¥ MHOXKECTBO 3HaueHUil; rpaguk (yHKIMHU, HOCTpoeHUE rpadu-
KOB (DYHKIIMH, 3aTaHHBIX PA3TUIHBIMHA CIIOCOOAMH.

7) MOHOTOHHOCTb, YETHOCTh, HEUSTHOCTD (DYHKIIUI.

8) OOGacTp ornpeeneHus U 00JIaCTh 3HAUYCHUN 00paTHON (QYHKIIHH.

9) TI'paduk 0OpaTHOI HYHKIUH.

10) Kopenb n-oii CTEneHH.

11) KopHu HaTypaibHOI CTENEHH U3 YKCIIa U MX CBOWCTBA.

12) TIpeoOpa3oBaHue HPPAIIMOHATIBHBIX BHIPAKCHHIA.

13) Crenenu ¢ pauMoHaTBHBIMH TIOKa3aTEISIMH, HX CBOWCTBA.

14) TIpeoOpa3oBaHUE CTEIIEHHBIX BBIPAXKCHUH, UCTIONIB3YsI CBOMCTBA CTEIICHEH.

15) Crenenu ¢ qeCTBUTEILHBIME MTOKA3aTENSIMH, KX CBOMCTBA..

16) Jlorapudm. OcHOBHOE JIOTrapr(PMUIECKOE TOXKICCTRO.

17) JlecsaTuHbIC U HATYpaJIbHbIC JTOTAPUPMBI.

18) TlpaBuia aeicTBuii ¢ orapupmMamu.

19) Ompenenenue mokasarelbHON (QYHKIIMHU, €€ CBOWCTBA U rpaduK.

20) Ompenenenus iorapupMuIeckoi GyHKIUH, €€ CBONCTBA U rpaduK.

21) PemeHune mpocTEHIINX MOKA3aTeIbHBIX U JIOTapU(PMHUIESCKUX YPaBHEHHI U HEPABEHCTB.

22) OCHOBHbBIE MOHATHSI KOMOWHATOPUKH.

23) 3amaun Ha MOACYET YMCIIa pa3MELICHUH, IEPECTaHOBOK, COUYETaHUI.
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24)
25)
26)
27)
28)
29)
30)
31)
32)
33)

34)
35)
36)
37)
38)
39)
40)
41)
42)
43)
44)
45)
46)
47)

48)
49)
50)
51)

52)
53)

54)
55)
56)
57)

58)

59)
60)

61)
62)
63)
64)
65)
66)
67)
68)

Pemienue 3aau Ha nepeOOp BapuaHTOB.

Pannannas mepa yrina.

CuHyc, KOCUHYC, TAHT'€HC M KOTAHI'€HC YUCIIA.

OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

@opMyIIbl IPUBEACHUS.

DOopMyIIBI CIIOKECHHUS.

CuHyC, KOCUHYC U TAHT'€HC CYMMBbI U Pa3HOCTH JIBYX YTJIOB.

CuHYC ¥ KOCUHYC JBOWHOTO yTJa.

@opMyJIbI IOJIOBUHHOIO YIJIA.

IIpeoOpa3oBanue CyMMBbl TPUTOHOMETPUUECKUX (PYHKIMI B IPOU3BEACHUE U IPOU3BE/IE-
HUS B CyMMY.

ApKcuHyC, apKKOCUHYC, ApKTaHI'€HC YUCIIA.

[Ipocreiire TPUrOHOMETPUYECKUE YPABHEHUS.

[Ipocreiimme TPUrOHOMETPUYECKNE HEPABEHCTBA.

Tpuronomerpuieckre GyHKINHU, UX CBOHCTBA U TpaduKH.

OOparHble TpUroHoMeTprudeckre PyHKIMU, UX CBOUCTBA U IpaduKu.

[Ipenen nocnenoBarensHocty. [Ipenen GpyHkmm.

[TonaTue o npou3BoHON QPYHKIUH, €€ FreOMETPUYECKUM U PU3NUECKUI CMBICIT.

[Ipon3BOHBEIE CYMMBI, pa3HOCTH, IPOU3BEICHMS, YACTHOTO.

[Ipon3Bo/iHbIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIHH.

YpaBHEHHE KacaTeIbHOM.

Bospacranue u yobiBaHue GyHKIMHU. DKCTPEMYMbI (DYHKIIUH.

Bropas npousBoHast, ee reOMeTpUIECKUi 1 (PU3HUECKUIT CMBICI.

[IpuMeHeHHne TPOU3BOIHON K UCCIEI0BaHUIO (DYHKIIMHA U TOCTPOEHUIO IpaUKOB.

[Ipumeps! UCIIOIB30BaHUS IPOU3BOIHON AJI1 HAXOXKIACHHS HAWIYYIIEro PEeIIeHus B IIpU-
KJIQJHBIX 3a/a4ax.

[lepBooOpasHasi, mpaBUIIO HAXOXKIECHHS, OCHOBHOE CBOHCTBO IIEPBOOOPA3HOI.

HeonpenenenHslil 1 onpeneneHHbld 1 UHTETPAIl.

®opmyna HeroTona—IJleitonuia. Berunciaenue nHTerpanos.

IIpuMmeHeHne ONpeAeNeHHOro MHTErpana il HaxXOXACHUs IUIOLIAJNd KPUBOJMHEHHON
Tpamneuuu.

PaBHOCHIIBHOCTH ypaBHEHUM.

OcHOBHbIE ITPUEMBI PEILICHUS] YPaBHEHUH (pa310kKeHHe Ha MHOXKUTEIN, BBEJIEHUE HOBBIX
HEU3BECTHBIX, MOJCTAaHOBKA, TpaQUUECKUil METON).

Cucrembl ypaBHEHUH. PaBHOCUIIBHOCTD CUCTEM YpPaBHEHHH.

PaBHOCHIBHOCTD HEepaBeHCTB. O0JIaCcTh JOMYCTUMBIX 3HAYEHUH HEPaBEHCTB.

OCHOBHBIE IPUEMBI PEIIEHNS HEPABEHCTB.

CoObITHE, BEpOATHOCTh COOBITHS, CIOKEHHE U YMHOXKeHHe BeposiTHocTei. Ilonarue o
HE3aBUCHUMOCTH COOBITUI.

IIpencraBnenue qaHHbIX (TaOIMIIBI, IUArpaMMsl, rpaduku), BEIOOpKa, cpeaHee apudme-
THYECKOE, MeainaHa, Moja psaaa. [lonarue o 3a1ayax MaTeMaTU4eCKOM CTATUCTUKU

B3aumHoe pacrosnoxeHue NpsMbIX U IIJIOCKOCTEN B IPOCTPAHCTBE.

CroxeHue ¥ BBIYUTAHKME BEKTOPOB. Y MHOKEHHE BEKTOpA HA uncio. KoMmmuianapHbie Bek-
TOpa.

KoopaunaTs! TOUkH 1 KOOpAUHATHI BekTOpa. CKalsipHOE POU3BEACHUE BEKTOPOB.

Bepuunsl, pebpa, rpaHi MHOTOTPaHHUKA.

[Ipusma. IIpsamas u HaknoHHas npusma. lIpaBunbHas npusMma.

[Mapannenenunen. Ky6.

[Inpamunpa. IIpaBunbHas nupamuga. Y ceuennas nupamuaa. Terpasap.

[unuHap ¥ KOHYC. Y CEYEHHBINH KOHYC.

OcHoBaHue, BbIcOTa, 00KOBasi MIOBEPXHOCTh, 00pa3yrolias, pa3BepTKa.

OceBble c€YeHMsI U CEUEHHUS], TapAJUIEIbHBIE OCHOBAHHUIO.
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69) Ilap u cdepa, ux cedeHUs.
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