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1. HEJIM OCBOEHM S JUCHUITVINHBI

enab: N310%HUTh HEOOXOIMMBIA MaTeMaTHYECKH anmapaT U MPUBUTH OakagaBpam
HaBBIKM €r0 MCII0JIb30BaHMsI IPU aHAJIN3€E U peIlIeHNH NPO(eCCHOHAIBHBIX 3a/1a4.

2. MECTO JJUCHUIIJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOT'PAMMBbI

HMucuumunaa b1.0 Marematuka (MatemaTuueckuil aHaaus, ajnreopa, reoMeTpus)
OTHOCHUTCH K 00s13aTenbHOM yacT bioka 1.

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUA 110 JIUCHUIIJIMHE

Koa n HaumeHoBaHue Kon n
KOMIIETEHIIUH BHINMYCKHUKA HAMMCHOBAHUC Ilnannpyemble pe3yJibTaThl 00y4eHHUs] TI0 TUCHUTIIMHE
HHAUKATOPA
JOCTHKEHU S
KOMIIeTeH LU
YK-1 - Cnocoben YK-1.1 - 3HaTh: MeTonmbl audPepeHIInaIbHOTO W HWHTErPaIbHOTO
OCYLIECTBIISTh IIOUCK, OcymecTBusieT HACYHUCICHMS; PIObl M HUX CXOAMMOCTb, PAa3lOXKEHUE
KPUTHYECKUM aHAIU3 U TOUCK JJIEMEHTAPHBIX GYHKIUKA B PSAA; METOABI JIMHEHHOM
CUHTE3 HH()OpMAIIUH, HE00X0TUMOH anreOphl U aHATUTUYECKONW T'eOMETPHUH; BUIBI M CBOMCTBA
MPUMEHSTH CUCTEMHBIHN nH(pOpMAaIUH, MAaTpHII, CUCTEMbI JTUHEWHBIX alreOpandecKuX ypaBHEHHH,
MOAXOM JJIsl peLICHUS OMUpPAsACh Ha N-MepHOe TUHEHHOE MPOCTPAHCTBO, BEKTOPHI U JINHCHHBIC
MOCTaBJICHHBIX 33724 pe3yiabTaThl ONepaluy HaJl HUMHU.
aHanusa
OCTABIICHHOI VYMeTh: uccnenoBath (QYHKLUUH, CTPOMTh HX Tpadukw;
- HCCIEAOBATH PSIIBI HA CXOAUMOCTD; UCIOIB30BaTh anmapar
JUHEHHON anreOphl W  aHAIUTHYECKOH T'€OMETpUHU.
Bianers: armapaToM mddepeHuanTsHOro u
WHTErPAJIBHOTO HMCYHCIEHUS, HABbIKAMU PELICHHSA 3a1ad
JIMHEHHOH areOphl M aHATTUTHICCKOW TEOMETPHH.
Buaners: armapaToM mddepeHInanbHOro u
MHTErPAJIBHOTO HMCYHCIEHUS, HAaBbIKAMH pELICHHS 3a1ad
JTUHEHHOH areOphl M aHATTUTHICCKOW TEOMETPHH.

4. CTPYKTYPA U COAEPKAHUE JTUCIUIIJIMHBI*

O0beM IMCHUIIIMHBI
Homep n

HAMMEHOBAHHE TeM (akageMuvecKHe 4achl)

Conep:xanue TUCHUILIUHBI

u/um KonrakrHas paGora
pa3aesioB/TeM
3JIT 113 JP | CPO
Tema 1. l'eomeTpryeckre BEKTOpBI, JHUHCHHBIC OICPAIINH,
[eomeTpuuecKue JIMHEWHO 3aBHUCHUMBIE UM JIMHEHWHO HE3aBHUCHUMBIE 2 4 2
BEKTOPBL. CHUCTEMBI BEKTOPOB, 0a3MCHl, KOOPIWHATHI BEKTOpA,
CKAJIIPHOE MIPOU3BEJICHUE, OPTOHOPMHUPOBAaHHBIC
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0a3uCHI.

Tema 2. Meton,
KOOpJAMHAT.

[IpsimoyronbHbIE KOOpPAWHATHI HA IDIOCKOCTH H B
npoctpaHcTBe. PaccTosiHue MexAy TOYKaMu, JEJICHUE

oTpe3ka B  33JlaHHOM  OTHomeHun. IlomspHble
KOOpAMHATHI ~ HAa  IJIOCKOCTH.  CBSI3p  Mexay
MPSIMOYTOJBHBIMA ¥ TOJIIPHBIMH ~ KOOpPJUHATAMHU.

[TonsiTie 00 ypaBHEHHH JIMHUM U IOBEPXHOCTEH.

Tema 3. YpaBHenue
npsAMOi Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE,
ypaBHEHUE
TJIOCKOCTH B
MTPOCTPAHCTRBE.

YpaBHeHUE NPSAMON Ha IUIOCKOCTH. Paznuynbie Gopmbl
ypaBHEHHUSI TpsAMOIl Ha TuiockocTH. OCHOBHBIE 3a1add
Ha MOpAMyI0 JHHHIO Ha IUIOCKOCTU. YpaBHCHHUE
IJIOCKOCTH B MPOCTPAHCTBE. YPaBHEHHS MPSMOH B
MPOCTpaHCTBE. B3anMHOE pacmonokeHne NpSAMbIX U
IJIOCKOCTEH B MPOCTPAHCTBE.

Tema 4. Kpussie
BTOPOTO MOPSIIKA.

OkpyXHOCTh,  AJuIunC,  runepbona,
Omnpenenenus, OCHOBHBIC CBOMCTBA.

napabora.

Tema 5. BextopHoe
npocTpaHcTBo Rn.

Ompenenenre U CBOWCTBA TUHEHHBIX omepanuid Hafg N-
MEpPHBIMH BEKTOpaMH, BEKTOPHOE MIPOCTpaHCTBO Rn.

JIuHeWHO 3aBHCHUMBIE W JIMHEWHO HE3aBUCUMEIE
CUCTEMBI  BEKTOpOB. CKajmspHOE  IPOU3BEICHHC
BEKTOpPOB, HOpMa (JUIMHA) N-MEPHOTO BEKTOpA.

OpTOroHaNbHOCTh, YIOJl MEXJY BEKTOpaMH. basuchl,
KOOPJIMHATHI BEKTOPa OTHOCUTENLHO Oa3uca.

Tema 6. Matpuist u

Z[eflCTBPISI HaJa HUMU.

Ompenenenre ©W Buabl Matpury JledictBus Haj
MaTpullaMHi, CBOMCTBa JEHUCTBUM HaJ MaTpULAMHU.
TpaHCIIOHMpPOBaHNWE MaTpULIBI U €ro cBoiicTBa. PaHr
MatpuItel. OOpaTHass MaTpHIa.

ITepectanoBku. IloHsiTHE OmpeAeaUTENS N-TO MOPSAKA.

Tema 7. CaoiicTBa ompeznenutens. PasnoskeHue ompenenuTens
Onpenemureny. 1O DJIEMEHTaM CTPOK MM CTOJOLOB. BhlumcieHue
OTpeAeIUTENEH.
UccnemoBanne  cucteM — JIMHEHHBIX  YpaBHECHUH.
Tema 8. Cuctemsl
. Teopemsr Kpamepa, Kponekepa-Kanenmu. Meroast
HHHeHHHXﬂ peIeHus] CUCTEM JTMHEHHBIX ypaBHEHUN. OIHOpPOIHBIC
YPaBHCHHH. CHCTEMBl  JIMHEWHBIX  ypaBHeHH. COOCTBEHHBIE
BEKTOPHI M COOCTBEHHBIC YHCIIa MATPHIIEI.
Omnpenenenue u MIPUMEPHI YUCIIOBOU
MOCE0BATENbHOCTH. IIpenenst YUCIIOBOH
Tema 9. Uncnossie
MocjaeoBaTeIbHOCTH.  beckoHeyno  Oonbmue U
TOCNCAOBATCNBEHOCT | Gecroneuno Manble TocmenoBaTenbHOCTH. CBOICTBA
u. CXOMSIINXCS YHCITOBBIX MOCIIEI0BATEILHOCTEH.

[ToBeneHHEe MOHOTOHHBIX M OTPAaHMYCHHBIX YHCIIOBBIX
HocJiegoBaTeIpbHoCTeEN. Yuco e.

Tema 10. ®ynkuuns
BEILIECTBEHHOMN
MIEPEMEHHOM.

OCHOBHBIE  4YHCIIOBBIE MHOXecTBa.  OmpeserneHue
dbyakuum, nedictBus Ham  GyHKIusMua.  OOpaTHAs
¢yskmus.  [loHsTHe 0 MOHOTOHHOCTH — (DyHKIWH.
OneMeHTapHbIe PYHKINU.

Tema 11. Ilpenen n
HENPEPBIBHOCTH
(hyHKIHH.

Ompenenenne  npenmenoB  pymakmum.  CBoiicTBa
npenenoB. OJHOCTOPOHHUE TIpejenbl. beckoHeuHO
Maible U OeckoHeYHO Oombime QyHknuu. CpaBHEHUE
OcCKOHEYHO ManbiX. HemnmpephlBHOCTH (QYHKIMH B
Touke. CBolicTBa HENpepbIBHBIX (yHKImiA. [Ipumepsl
HETPEPBIBHBIX (yHKITHIA. OpHOCTOPOHHSIA
HEnpepbIBHOCTh. [loHSATHE O TOYKax pa3pbiBa M WX
Kkiaccudukanysa. 3aMedarenbHble npeaensl. CBoHCTBa
(YHKIIMH, HEePEPhIBHBIX HA MPOMEKYTKE.
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Tema 12.
Huddepenuponan
re GYHKIMA OTHOM
MepEeMEHHOM.

Ompenenenre Npou3BogHON (PyHKIHH B Touke. CBs3b
MEXIy  HENPEepBIBHOCTBIO W CYLIECTBOBAHHEM
KOHEYHOW Tmpom3BogHOW B Touke. Jluddepenmman
(YHKIINHE B TOYKE, €r0 CBSA3b C MPOMU3BOJHOW B TOUKE.
[IpousBogHas cnoxkHOW ©  0OOpaTHOH  (YHKIHH.
[TpousBoansle U and dhepeHIraNbl BRICIIUX TOPSIKOB.

Tema 13. CoiicTBa

Teopembr @epma, Ponns, Jlarpanxka, Komn, Jlonurans.

nupdepeHIupyeMbI Teopema Teitnopa. Paznoxenue OCHOBHBIX
X (YHKIHIA. aneMeHTapHbIX (QyHKuMH 1o ¢Qopmyne Teinopa u

Maksopena.

Ompenenenre W TMPU3HAKKM MOHOTOHHOCTH (DYHKITHH
Tema 14. onHOW mepeMeHHOM. OmnpeneneHue U MPU3HAKH

JIOKaJIbHBIX KCTPEMYMOB ¢byHKIMHN OJTHOM
MOHOTOHHOCTb, .

nepeMeHHOW.  3ajada  ONTUMM3ALMM  (YHKIUH,
OKCTPCMYMBI, muddepeHnupyemMoii Ha 3aMKHYTOM  ITPOMEKYTKE.
BBITYKIOCTD . Omnpenenenne W TMPHU3HAKA BBIMYKIOCTH (YHKUIUHU
(yHKIMK OZHOM omHoit mepemeHHoi. Touku mepernba rpaduka
TNePEMCHHOM. ¢byHKIMU. AcuMnToThl rpaduka (YHKIUU OJHOM

nepemeHHoil.  MccrnepoBanne — QyHKOIMH — OfHOU

MEPEMEHHOM U MocTpoeHHe rpaduka.

[lepBooOpazHass W  HEONpENEICHHBIA  WHTETpall.
Tema 15. . CBoiicTBa  HEONpPENEIIEHHOI'O MHTErpajga, 3aMeHa
HeorpeeneHHbIA MEPEMEHHOM M HHTETPUPOBAaHHME MO 4YacTsAM B
UHTCTpaI. HEOIPEIEICHHOM UHTErpale. Tabnuma

HEOIPEIEJICHHBIX HHTErPaJIoB.

Omnpenenenue ONpEAEICHHOTO HMHTErpaja H  €ro

cBorictea. Dopmyna Hreiorona-JleitOnnna. 3amena
Tewma 16. . NEPEeMEHHOM M  HHTEIpUPOBAaHHE IO dYacTsIM B
OnpenenenHbIi OIIpEJEeIICHHOM UHTErpaje. ITpumenenus
MHTCTpal. OTIPEJICIICHHOTO MHTErpaa. HecobcrBennsie

WHTETpallbl, TPU3HAKH CXOAWMOCTH HECOOCTBEHHBIX
WHTETPAJIOB.

Onpez[eneHI/Ie (bYHKLII/II/I HCCKOJIbKUX TICPECMCHHBIX.
Ilonstue npeacia W HCMNPCPLIBHOCTU HCECKOJBKUX

nepeMeHHbIX.  QyHKmmi. OmnpeneneHue  YacCTHBIX
MPOU3BOJIHBIX TepBOro nopsiKa. ITepBnbiii
muddepenuman (monHas MOpou3BogHAs)  (PyHKIMK

Tema 17. Hacrreie HECKOJbKMX  mepeMeHHbIX.  Huddepenuupyemsie

HPOU3BOHBIC (QYHKIMHM  HECKOJbKMX  IIEPEMEHHBIX,  yCIOBHUE
nddepeHInpyeMocTy. Crnoxnas ¢dhyHKUIMSA
HECKOJBKHUX MEPEMEHHBIX. [IpousBogHas 1o
HampaBjieHut0. ['pagueHT M ero cBoicTBa. YacTHble
MPOU3BOJHBIE W JU(QepeHIuanbl BRICIIHX TOPSIKOB.
Martpuna I'ecce.

Tema 18. Omnpenenenue  JIOKaJbHBIX AKCTpEMyMBl  (YyHKUUH

DKCTPEMYMBI HECKOJbKMX IepeMeHHbIX. Heobxomumoe ycnosue

dynKImit sKcTpeMyMa. JlocTaToyHOe YCIOBHE JKCTPEMyMa.

HECKOLKHX VY cnoBHBIN JKCTPEMYM. Meton MHOXKHUTENEH

TepeMeHHBIX. Jlarpamka. Hammensinee w HauOoJbIIee 3HAYCHUS

HanMerbmee i ¢byHKINU HECKOBKHX MEPEMEHHBIX B 3aMKHYTOI1,

N N— OrpaHMYEHHOM 00IacTH.

3Ha4YeHue QyHKINN

HECKOJBKHUX

HIEPEMEHHBIX B

3aMKHYTOH,

OTpaHUYECHHOU




o0iacTu.

KonTpoan:

72

Bcero nmo gucuuminHe:

58 70 0 88

*3JIT — 3aEsTHS JIEKITMOHHOTO THIIA, [13 — BCce BUABI 3aHATHI CEMUHAPCKOTO THIIA, KPOMe JT1a00paTOPHBIX
pabort, JIP — nabopatopusie pabotsl, CPO — camocTosTenbHas paboTa 00yJaromerocs

5. YYHYEBHO-METOANYECKOE U HTHOOPMALIMOHHOE
OBECIIEYEHMUE JUCIUIIJINHBI

5.1 PexkomeHnayemasi JuTepaTypa

Buﬁnnorpadmtwcxoe ONnmMCaHue u3a1aHus (aBTDp, 3arjiaBue, Buj,
MECTO M 1oa u31aHusd, KoJl. CTp.)

DJIeKTPOHHbIE PeCypChI

Kpacc, M. C. MaremaTika B 3KOHOMHUKE. ba3oBbIil Kypc : Y4eOHMK s

-https://urait.ru/viewer/matema ... -

oakamaBpoe / M. C. Kpacc. — 2-e wu3n., ucnp. u jgomn. — MockBa
M3marenscTBo FOpaiit, 2019. — 470 c.

ekonomike-bazovyy-kurs-426158

Bricmrasi MaTeMaTuka Jisi SKOHOMHUCTOB: YYSOHUK NIl CTYJCHTOB BY30B,
oOyJaronmxcs Mo 3koHoMuuyeckuM crnenuaiabHocTsM / H.I. Kpemep [u
mp.] ; mox pen. mpod. H.IL. Kpemepa. - 3-e¢ uza. - M. : KOHUTU-JAHA,

https://znanium.com/read?id=341261

2017.-479 c.

Ilunaues, B. C. Bricmas matemaruka : yueOnuk / B.C. IllumaueB. —

https://znanium.com/read?id=364208

Mocksa : UTHDOPA-M, 2021. — 479 c.

Byrpos, . C. Bricmas MaTeMaTHka. 3aJayHuK : y4eOHOE MOCOOHe s

https://urait.ru/viewer/vysshaya-

By30B / f1. C. Byrpos, C. M. Huxonbsckuii. — MockBa : M3matenbeTBo
FOpaiit, 2021. — 192 c.

matematika-zadachnik-469580

5.2 IlepevyeHb JTUIEH3MOHHOTO U CBOOOIHO

pacnpocTpaHsieMoro

NMporpaMmMHoOro oﬁecnequnﬂ, B T.49. 0TCYCCTBCHHOI'0 IPOM3BOJICTBA

- 7-Zip
- OC Aunbt obOpazoBanue 10
- LibreOffice

5.3 llepeuenb nHPpopMaMOHHBIX cripaBo4YHBIX cucTteM (MCC) n
COBpeMeHHbIX NpodeccuoHaNbHbIX 0a3 JaHHbIX (CIIB)

Ne HaunmenoBanmne CIIB1/ UCC

JrekTpoHHas oubnmuoTeka Grebennikon.ru — www.grebennikon.ru

Hayunas snextponnast onbnuorexka eLIBRARRY —

www.elibrary.ru

Hayunas snexkrponHas 6ubnuorexa KubepJlenuka — www.cyberleninka.ru
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https://urait.ru/viewer/matematika-v-ekonomike-bazovyy-kurs-426158
https://urait.ru/viewer/matematika-v-ekonomike-bazovyy-kurs-426158
https://znanium.com/read?id=341261
https://znanium.com/read?id=364208
https://urait.ru/viewer/vysshaya-matematika-zadachnik-469580
https://urait.ru/viewer/vysshaya-matematika-zadachnik-469580
http://www.grebennikon.ru/

4, basa nannbix [TOJITTPE]] CripaBounnku — Www.polpred.com

5 basa nanueix OECD Books, Papers & Statistics na miardpopme OECD iLibrary
' www.oecd-ilibrary.org

5 CnpaBounas nipaBoBast cuctema KoncynpranTlmoc (MHCTAUTMPOBAHHBINA PECYpC
' CIIOI DY wium www.consultant.ru)

7 CrpaBounas npaBoBas cucrema «I'APAHT» (uncrammmpoBanusiii pecypc CIIOI DY
' I WWW.garant.ru)

8 NudopmanmonHo-cripaBouHas cuctema «Kojeke» (MHCTaLTMPOBaHHBIN pecype
' CII6I' DY mm www.kodeks.ru)

9. DsekTponHas oubnmmoTeuHas cuctema BOOK.ru - www.book.ru

10. DnextponHas Guénmoreunas cuctema D5C FOPAUT — www.urait.ru

1. SHeKTpOHgo-6H6HHOTeqHaﬂ cucrema SHAHUYM (ZNANIUM) —

WWW.Znanium.com
12. OnextponHas 6udnuoreka CII6I" Y- opac.unecon.ru

6. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUILIAHBI

I[J'IH pean3annun ,Z[aHHOfI JAUCTUITIINHBI UMCIOTCA CIICHIHNAJIBHBIC ITOMCIICHUA

JUIl TPOBENCHUA 3aHATUN JIEKIMOHHOIO THIIA, 3aHATUM CEMHHApPCKOIo THIIA,
KypCOBOTO TMPOEKTUPOBaHUsS (BBIMOJHEHUS KYypPCOBBIX pa0OT) TpPyNMHOBBIX U

VH/IMBUYJIbHBIX KOHCYJIbTAllUU,

TEKYyIIETO KOHTPOJS M IPOMEXYTOYHOMN

aTTeCraluu, a TAaKXKC IIOMCIICHUA AJIsA CaMOCTOSITEIILHOMN pa6OTBI.

HOMCIHCHI/UI OCHAaIIICHbI O60py,I[OBaHI/IeM N TCXHHYCCKHUMH CPCIACTBAMU

oOy4eHus.

[Tomemenuss s CaMOCTOSATENbHOM pabOThl OOYYaIOIIUXCSI OCHAIEHBI

KOMIIBIOTEPHOW TEXHUKON C BO3MOXHOCTBIO MOJAKIIOUEHHS K ceTu "HMHTepHer" n
oOecrieyeHueM JIOCTyNa B D3JIEKTPOHHYI HH(POPMAILIMOHHO-00pa30BaTEIbHYIO

Cpelly YHUBEpPCUTETA.

HaumeHnoBanue yueOHBIX ayIUTOPHii, IepedyeHb

Anpec
(MecTOmo0KEHHE)
Y4eOHBIX ayIMTOPHI

Ayn. 1043 VYuebnas aynuropus (I1si IPOBEICHUS 3aHATHH JEKIHMOHHOTO THIA U
3aHATHH CEMHHAPCKOI0 THIIA, KyPCOBOI'O MPOEKTHPOBAHMS (BBIIOJHEHUS! KYPCOBBIX
paboT), TpynmoBBIX M WHIWMBUIYaJbHBIX KOHCYJIBTALUH, TEKYLIETO KOHTPOJIS M
MIPOMEXYTOUHON aTTecTallnm), o0opymoBaHa MyJIBTUME TUHHBIM
KomIutekcoMm.Criermanu3npoBanHas MeOenb u o0opyaoBanne: YueOHas meOenb Ha
42 mocagouyHbIX MecT (rmapt 21mr.), pabodee MecTo mperoaaBaTelis, Jocka MeJIoBas
1 mT. (3-x cexmuonHas), kadeapa lmr., cronm 2mT., cTyd w30 2mrT.. [lepeHocHOH
MyJIbTAMeUiHbBIH KoMIutekT: Hoyroyk HP 250 G6 1WY58EA, MynbTrMeauiHbIH
npoektop LG PF1500G. HabGopbl neMOHCTpalMOHHOTO OOOpYyIOBaHUS W y4eOHO-
HaIJSITHBIX TTOCOOMH: MYyJIbTHMEAWNHHBIE NPWIOKEHHS K JICKIMOHHBIM Kypcam H

MPAKTUYCCKUM 3aHATUAM, MHTCPAKTUBHBIC y‘l€6HO-HaFHH,I[HBIe ocoous.

191023, 1. CaHkrt-
[etepOypr, yn. Kanan
I'puGoenosa, 30/32,

nurtep «A», «by, «P»

Ayn. 2045 Yuebnas aynuropus (I1si IPOBEICHUS 3aHATHH JEKIHOHHOTO THIA U

3aHATUHA CCMHUHAPCKOT'0 TUIIA, KYPCOBOI'O IMPOCKTHUPOBAHUSA (BI:IHOJ'IHCHI/I}I KYPCOBBIX

191023, r.
[etepbypr, yn. Kanan

Cankrt-
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paboT), TpynmoBBIX M WHIWBUIYaJbHBIX KOHCYJIBTALUH, TEKYLIETO KOHTPOJIS W
MPOMEXYTOYHOM aTTeCTaluu), o0opyznoBaHa MYJIbTUMEAUHHBIM
komIiekcoMm.Criennanu3upoBanHas Mebenb u 00opynoBaHue: YueOHas meOenb Ha
78 mocajgo4HBIX MeCT, pabouee MecTO mpemnojaBarens, Jocka MeioBas (3-x
cekuuoHHasg) - | mrT., kadempa - 1 mr., crymseB - 2 mr. I[lepeHocHO#
MynbTUMenuiHbI KoMIulekT: Hoyroyk HP 250 G6 1WY58EA, MynbTrMeauiiHbII
npoekrop LG PF1500G. HaOopbl JeMOHCTPallMOHHOTO O0OOPYJOBaHUSA U Y4eOHO-
HaIJBIIHBIX 1OCOOMH: MYJIbTHMEAWNHBIE IPWIOKEHHA K JIEKIHOHHBIM Kypcam H

IMPAKTUYCCKUM 3aHATHAM, HHTCPAKTUBHBIC y‘Ie6H0'HaFHHI[HI>IC IoCco0usI.

I'puGoenora, 30/32,

autep «A», «by», «P»

Ayn. 2021 Jlabopatopus "JlabopatopHblii KoMmIutekc" Crieruann3npoBanHas Mebesb
u obopynoBanue: YueOHas mMeOenb Ha 22 TOCaTOYHBIX MecTa (22 KOMIBIOTEPHBIX
CTOJIa, YEePHBIX Kpecen 22mT.) YueOHas meOenb Ha 42 mocagovHbix mect (mapt 21
IT.,) pabouee MECTo mpernojaBaTelis (KOMIBIOTEPHBIH CTON 1IIT.)0CKa, MenoBast 3-
X CEKIMOHHas lmiT., TocKa MapKepHas Ha Kojiecukax 1 mi., yacel 1 wmir., kademnpa
lmrr., cton lmrT., TymO6ouka 1mT., cTyn w30 4ImT., BElIajdka CTOWKA 2IIT., YKAIO3H
3mr. Kommbrorep 15-8400/8GB/500GB_SSD/Viewsonic VA2410-mh - 23 mr.,
YcTaHOBKa JIEMOHCTPAIMOHHBIX yueOHbIX (uiabMoB - 1 1mT., Kommbiorep B
KOMIUTEKTaIuK cucTeMubiii 070Kk Intel pentium x2 3250 kmaBuarypatwmbiinbs L
(xectkuit auck500gb,mouuTop philips 21.5") - 1 mt. Habopsl 1eMOHCTPAIIMOHHOTO
o0opymoBaHUs W y4eOHO-HATJISIIHBIX TOCOOWH: MyJIbTHMEIUITHBIE MPUIOKEHUS K
JEKIUOHHBIM KypcaM W TIPakTHYEeCKUM 3aHATHAM, WHTEpaKTHBHBIE Yy4yeOHO-

HAIJISIHEIE IOCOOHS.

191023, r. CaHkt-
[TerepOypr, yn. Kanan
I'puboenora, 30/32,

autep «A», «by», «P»

/. METOAUYECKUE YKA3ZAHUA JJIS1 OBYUYAIOLIETI'OCs 11O

OCBOEHMUIO JTUCHUNIAHBI

[Ipuctynas K WU3y4EHHIO JUCHUIUIMHBI, OO0ydYaromemycss HeoOX0IuMOo

O3HAKOMUTHCS CO CIIETYIOIIUMH JOKYMEHTAMM:
- y4e0HO-METOIMYECKON JOKYMEHTAITNEH,

- JJOKAaJIbHBIMH HOPMATUBHBIMU aKTaMH, PETIAMCHTHUPYIOIIIUMU
OCHOBHBIC BOITPOCHI OpraHu3anuu u OCYHICCTBJICHUA
ACATCIIbBHOCTHU, B TOM YHMCJIC PCTIIAMCHTHUPYIOINNC TTOPAAO0K IMPOBCACHHA TCKYILICTO

o0OpasoBatenbHON

KOHTPOJISI yCTIEBAEMOCTH M MIPOMEKYTOYHOM aTTeCTAIlUU 00YyJarouXCs,

- rpaduxkom KOHCYJIbTallu 1 COTPYZIHUKOB

npenogaBaTcIbLCKOro CocraBa.

npodeccopcko-

YpoBeHb U TIyOMHA OCBOCHHS IUCUUIUIMHBI OMPENEISIOTCS aKTUBHOW U
CUCTEMATUYECKON paboTOl 00ydaroIMXCsl Ha JIEKIUOHHBIX 3aHATHUSX, 3aHITHUIX
CEMHUHApPCKOTO THIA, BBHIMOJIHEHHEM CaMOCTOSITEIbHON paboOThl, B TOM YHCJE B
YacTH BBIJECJICHUS Han0oJee 3HaYMMbIX U aKTyaJIbHBIX ITPOOJIEM IS JAJIbHEMIIIETO
u3ydeHus. OcoObIM YCIOBHEM Kau€CTBEHHOI'O OCBOEHUS JUCLUIUIMHBI SIBIISETCA
3p¢deKkTuBHAsS OpraHu3alus Tpylda, IO3BOJIAIOIMIAS PACHPElEIUTh YUeOHYIO
Harpy3Ky paBHOMEPHO B COOTBETCTBHUH € I'pa(h)uKOM yuyeOHOIo Ipolecca.
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[Ipy moArotoBke K y4eOHBIM 3aHATUSIM OOYYArOIIMMCS MPEIOCTABISAECTCS
BO3MOXXHOCTh ~ TOCCIICHUS  KOHCYJNBTAIIMA  COTPYAHUKOB  MPOQPECCOPCKO-
npenoaaBatenbckoro cocraBa CIIGI' DY cornmacHo pacnucaHuio, yCTaHOBICHHOMY
B rpaduke KOHCYJIbTaIlUM.

AyauTopHas ¥ BHeEayAWTOpHas paboTa oO0ydaloImMXcs OJDKHA OBITh
HanpasJieHa Ha (popMHUpOBaHUE!

— (¢yHIaMEHTAIbHBIX OCHOB MHUPOBO33PEHUS O0yJarOIIIXCsI u
€CTECTBEHHOHAYYHOTO MTO3HAHMUS,

— O0a3HMCHBIX 3HaHWW, COOTBETCTBYIONIMX HAMpPABICHUIO TMOJATOTOBKA U
3asBIIEHHON mpodeccnoHanpbHoi 00JacTH, (OPMUPYIOUIUX IIEJIEBYI0 H
po(hecCHOHANBHYIO OCHOBY IS TOATOTOBKH KaJIpOB;

— npodecCHOHANbHBIX KOMIETEHIINH OPUEHTHUPOBAHHBIX HA YIOBIETBOPEHUE
NoTpeOHOCTEH phIHKA TPY/IA,

— WHIUBUIYaJbHOU TPACKTOPHH IMOCPEICTBOM OCBOCHHS YHUKAIHLHOTO Habopa
po(heCCHOHANFHBIX KOMIIETEHIIUI  JOMOJHSAIOMNUX KOMIETCHTHOCTHYIO
MOJeTh  OOydaromerocs, 3a CUYeT OpHUCHTAIlMM Ha  KOHKPETHHIC
npodeccuoHaNbHBIE CIICUANTU3UPOBAaHHbIE 00JIaCTH 3HAHUM, OTIpeieiieMble
IpEeICTaBUTENIIMU PHIHKA TPYAQ;

— METaHaBbIKOB OOYyYalOlIUXCs, TAKUX KaK: KOMaHAHas paboTa U JHUIEPCTBO,
aHallM3 JaHHBIX, IU(POBBIC HABBIKH, pa3padOTKa M pean3aius MPOEKTOB,
MEXKKYJIbTYpPHOE B3aUMOICHCTBHE.

8. OCOBEHHOCTHU OCBOEHUSA JMCIUIIJIMHBI J1JIs1 UTHBAJIUIOB
N Jin1l C Or'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbSA

OOyueHne OOy4YarOIIMXCS C OTPAaHMYEHHBIMH BO3MOXHOCTSMHU 30pPOBBS
npu HEOOXOIMMOCTH OCYIIECTBIISIETCS HAa OCHOBE aJanTHPOBaHHOW paboueii
OpOrpaMMbl  C  MCHOJb30BAHUEM  CIHELMAIBHBIX  METONOB  OOy4eHHA U
OUIAKTUYECKUX  MaTepualioB, COCTaBIEHHBIX C  Y4E€TOM  OCOOEHHOCTEH
NCUXO(U3NUECKOTO Pa3BUTHUS, WHIUBUAYAIbHBIX BO3MOXXKHOCTEH U COCTOSHUSA
3I0pOBbsSI TAKUX 00yUaroImuxcs (00yJaromerocs).

B mensx ocBoeHus y4eOHOW NpoOTrpaMMbl JUCIUIUIMHBI WHBAJIMIAMUA H
JUIIAMH €  OrPAaHUYCHHBIMH  BO3MOXKHOCTSMH  37I0pPOBbS Y HHBEPCHUTET
00ecneynBacrT:

— JIUIS UHBAJIMJIOB M JIMI] C OTPAHMYCHHBIMU BO3MOXKHOCTSIMH 37I0POBBSI T10
3pEHUIO: pa3MENIeHUE B JOCTYMHBIX JJISI OOYYaIOIIUXCS, SBISIONMIUXCS CICTBIMU
WM  CHa0OBUIANIMMH, MECTaX W B aJanTUPOBaHHOW QopMe CIpaBOYHOU
uHQOpMAIIUU O pacHUCaHUU YYEOHBIX 3aHATHUN; MPHUCYTCTBHE ACCHUCTEHTA,
OKa3bIBAIOIIETO oOyuJaromemycs HEOOXOIUMYIO TTOMOIIIb; BBITTYCK
ABTEPHATUBHBIX (POPMATOB METOIUYCCKUX MATEpUATIOB (KPYIMHBIM MIPUQPT WU
aynnohanel);



— JI1 UHBAJIWJI0B U JIMI C OI'PAHUYCHHBIMH BO3MOKHOCTAMMH 310POBbA 110
CIyXy: HAUIC)KAIIUMHU 3BYKOBBIMHU CPEACTBAMUA BOCIIPOU3BCACHHUC I/IH(I)OpMaHI/II/I;

— JUIl MHBAJIWAOB U JIMI C OTPAHUYECHHBIMH BO3MOYKHOCTSIMU 3J0POBbBS,
MMEIOIIMX  HApylIEHUs  OMNOPHO-ABUTATENbHOTO  amnmapaTra:  BO3MOYKHOCTH
OecTpensITCTBEHHOTO JTOCTYIa 00YyYalonuXxcsl B y4eOHbIC TTOMEIICHMS, TYaJICTHBIE
KOMHAThl U Jpyrue noMeuieHus kadenpel, a Takxke NpeObIBAaHUE B YyKa3aHHBIX
MOMEIIECHHUSIX.

OOGyuaronuecs U3 yncia nHBaIUI0B U Juil ¢ OB3 obecrnieueHbl eyaTHBIMU
U (WIm) DSIEKTPOHHBIMM  O0pa3oBaTelIbHBIMU  pecypcaMu B  (opmax,
aJalTUPOBAHHBIX K OrPaHUYEHUSIM UX 370poBbsi. OOpa3oBaHHEe OO0YYAIOIIUXCS C
OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 3/10POBbSI MOXKET OBITh OPIraHM30BAaHO Kak
COBMECTHO C JPYrUMH OOYyYarOIIMMHUCSA, TaK U B OTHEIbHBIX TPYMIax WU B
OTJICTBHBIX OPTaHU3AIUSIX.
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10.

11.

12.

13.

14.

15.

16.

®OH/JI OLIEHOYHBIX CPEJICTB

1.1 KoHTpOJIbHBIE BONIPOCHI U 32IaHUSA K IPOMEKYTOYHON aTTecTAlluU

Bomnpocsl k 3x3ameny (1 cemecTp)

OmnpeneneHne reoMETpUYECKOr0 BEKTOpa, JJHMHA T'€OMETPUYECKOTO BEKTOpPAa, YroJl MEXIY
FeOMETPUUYECKUMHU BEKTOPaMH.

Onepanuu HajJ rTeOMETPUUECKUMH BEKTOPaMH U UX CBOWCTBA.

CkanspHoe MpOou3BeIeHNE T€OMETPUYECKUX BEKTOPOB, CBSI3b CKAJISPHOTO MPOU3BENIEHUS C
MPOEKIIMEN BEKTOPa HA BEKTOP.

CBolicTBa CKaJsIpHOIO IPOU3BEACHUSI TE€OMETPUUYECKMX BEKTOPOB.  OpTOroHaJbHOCTH
TFE€OMETPUYECKUX BEKTOPOB, BBIYMCICHHE CKAJSIPHOTO IPOU3BEACHUS TI'€OMETPUUYECKUX
BEKTOPOB B KOOp/AMHATAX.

[TpsimoyronbHas cucTeMa KOOPAMHAT Ha IIIOCKOCTU. BhluncieHne JUIMHbBI OTpe3Ka.

[IpsimoyronbHasi cucTeMa KOOpPAMHAT Ha IUJIOCKOCTH. BplunciieHne KOOpauHAT TOYKH,
JENAIUN OTPE30K B 3aJJaHHOM OTHOIICHHUU.

[TonsipHbIE KOOPAMHATHI HA IUIOCKOCTH, IIOJIIOC, MOJISIPHAsS OCb, IIOJISPHBIA YIOJ1, CBSI3b
MOJISIPHBIX U I€KapTOBBIX KOOPAUHAT.

8. VYpaBHeHus nmpsMOW Ha  IJIOCKOCTH, COJEp)Kallde  YIrIoBOM  KOA(h(UIEHT.
['eomeTpuuecknii cMBICT YTIIOBOTO KO3 duIineHTa.

YpaBHeHUE TPAMOM, MPOXOISAIIEH 4Yepe3 JBE TOYKH. YpaBHEHUE MPSAMOM B OTpE3Kax Ha
OCSIX.

OOmiee ypaBHeHHE NpsIMOMl Ha TuIOCKOCTH. ['eomerpuueckuit cmbicn Ko3(dduumeHToB
yYpaBHEHHS.

Bzanmuoe PaCIIOJIOKCHHUE IMPAMBIX Ha IMJIOCKOCTH: YCJIOBUS MApaJICIIBHOCTH IIPAMBIX Ha
IIJIOCKOCTH, YCJIIOBHUEC COBIMIAACHUA IBYX ITPAMBIX.

B3aumHoe pacnonoxeHue npsMbIX Ha TJIOCKOCTU: YCIIOBUSI MEPIEHIUKYISIPHOCTH MPSMBIX
HAa TIOCKOCTH, BBIYHCICHUE OCTPOTO YIJla MEX]Y MPSIMBIMH Ha MIOCKOCTH.

Paccrosaue oT TOYKHM 0 HpHMOﬁ Ha IUIOCKOCTH, PACCTOAHUC MCXKAY IMapalJICJIbHbIMA
MMpSAMBIMHA HA IMIIOCKOCTH.

Onnuric, onpenesieHne 1 KAaHOHNYECKOe YpaBHEHHUE JIUIUIICA, PACCTOSIHAE MEXTy (POKycaMH,
MIOJIYOCH BJUIMIICA, BEPIIHUHBI JIJIUIICA, OCH CUMMETPHH JLIUIICA, (POKYCHI DIUIUIICA,
AKCIIEHTPUCUTET IJLUTUICA, (POKATBHBIC panychl itumca (hopmMyIb).

VYpaBHEHHE OKpPY)KHOCTH, KacaTellbHasg K OKPYXXHOCTH, YpPaBHEHHE KacaTelIbHOW K
OKPYXHOCTH.

I'mnepborna, onpeneneHne 1 KAHOHUYECKOE YPaBHEHHE THIIEPOOIIBI, ACHMIITOTHI TUIIEPOOIIHI,
BEPLIMHBI THUIEPOOJIbI, OCH CHMMETPHUH TUIEpOOJBbl, MOJYyOCH TUNepOobl, (POKyCHI
TUIEePO0IIBI, SKCIIEHTPUCUTET THIIEpOOIIbl, GOKATBHBIE paANyChl TUIEpOOIBI ((HOpMYIIBI).

11



17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.
33.

[Tapabona, onpeneneHue 1 KAHOHMYECKOE YpaBHEHHE MapadoJibl, 0Ch CHMMETPHUH MapadoJIbl,
BEpIIMHA 1MapaloIbl, IKCIIEHTPUCUTET Mapaloibl, hoKanbHbIN paanyc napadoisl (hopmyna),
JTUpEeKTpHca mapadoibl.

Paznuunbie opMbl ypaBHEHHUS TUIOCKOCTH B MIPOCTPAHCTBE.

B3anmHoOe pacnonokeHue mI0CKOCTE!: yCIOBUE NapalIeIbHOCTH IIIOCKOCTEH, YCI0BUE
MEPIECHINKYIISIPHOCTH IIJIOCKOCTEM, OCTPBIM YTOJ MEKY IIJIOCKOCTIMMU.

Paccrosnaue oT TOUKH A0 IIOCKOCTH, paCCTOAHUC MCIKAY MapaJlJICTIbHBIMU INIOCKOCTAMM.

Kanonuueckoe ypaBHeHUE NpSIMON B IMPOCTPAHCTBE, MapaMeTpuyeckas (Gopma ypaBHEHUS
MpsAMOM B TPOCTpaHCTBE. ['eomMeTpruyecKuii CMbICT TapaMeTPOB YPAaBHEHUN.

B3aumHOe pacnosnokeHue NpsAMbIX B MPOCTPAHCTBE: YCIOBHE MAPAIIEIBHOCTH NPSIMBIX B
IIPOCTPAHCTBE, YCIIOBUE MEPIEHIUKYISIPHOCTH MPSMBIX B IMPOCTPAHCTBE, YIOJd MEXAY
CKPELIMBAIOIIMMUCS IPSIMBIMHU.

B3anmHoe pacnosio’keHre npsiMOM U INIOCKOCTH: YCJIOBUE NapaIeIbHOCTH IPSIMOU U
IIJIOCKOCTH, YCJIIOBHE IEPIECHIUKYIPHOCTH NIPSIMOM U INIOCKOCTH, YTOJI MEXKAY IIPSIMOU U
IJIOCKOCTBIO.

3agava 0 MPOEKIMU TOYKH Ha TJIOCKOCTh, 3a7a4a O TOYKE, CAMMETPUYHON JaHHOU
OTHOCHUTEJIBLHO IIOCKOCTH.

n o
BekropHoe npoctpancteo [ ", N=1,2,3,..., N -MepHblii BeKTOP, KOMIIOHEHTHI 1 -MepHOTO

BEKTOpa, paBEeHCTBO [ -MepHBIX BEKTOpPOB, cyMMa [1-MepHBIX BEKTOpPOB, HysneBou I -
MEpHBIH BEKTOpP, MMPOTUBOIOIOKHBIN I -MepHBIA BEKTOp, YMHOKEHHE [l -MEpHOTrO BEKTOpa
Ha 4YHCJIO, BBIYUTAHUC n -MCPHBIX BCKTOPOB.

CkanipHOE TPOM3BENEHUE N-MEPHBIX BEKTOPOB. (CBOWMCTBA CKAJISPHOTO IPOU3BEIACHMS.
Beruucnenue yrna mexay N -MepHBIMY BEKTOpaMH, OPTOTOHaIbHBIE [1 -MEpHBIE BEKTOPHI.

CucTtemMbl BEKTOPOB, JTMHEHHAss KOMOWHAIIUSI BEKTOPOB CUCTEMBI (KO3 OUITMEHTHI JIMHEHHON
KOMOWHAIINH ), Pa3JI0’)KEHUE BEKTOPA M0 BEKTOPaM CUCTEMBI (KO PHUIIMEHTHI pa3JIOKEHU).

JInHelHO 3aBUCUMBIE U JIMHEMHO HE3aBUCHMBIE CHUCTEMbI BEKTOpPOB. IIpu3Haku IuHENHHOMN
3aBUCUMOCTH U JIMHEMHOW HE3aBUCUMOCTH.

Basuc npocrpanctsa R". KoopauHaTsl BekTopa B 6a3uce. EIMHCTBEHHOCTD pa3iokKeHHs
BEKTOpa 110 0azucy.

Martpuiisl (3J1EMEHTHI, CTPOKa, CTOJIOCI, pa3Mep), BUIBI MaTPHIl (KBaJpaTHAas, TPEYroJbHas,
CTyIICHUATasl, IUaroHaJIbHAs, CKaJIsIpHAs ), HyJIeBasi MaTPUIIA, CAMHIYHAS MaTPHUIIA.

JenicTBrs HaJ MaTpULIAMU: CIOKEHHME MATpPHL], YMHOKEHUE MAaTPULbI HA YUCIIO, YMHOKECHHE
MaTpulbl Ha MaTpuny. CBoiicTBa IeHCTBUI Hal MaTpULlaMy. TpaHCIIOHMPOBaHUE MaTPUILIBIL.

Onpenenurens MaTpuilbl. OmnpeseneHne, crnocoObl BEIYUCICHHUS.

MI/IHOpBI DJIEMEHTOB OIMPCACIIUTCIIA, aHFe6paI/I‘IeCKI/Ie JOIIOJIHCHU A 3JIEMECHTOB
OTIPENICTTUTENSI, PA3JOKEHUE OINPEACIUTENs IO CTpoke (Mo CTOJIONY), BBIYHUCICHUE
OTIpENIeIUTENS C MOMOIIBIO 3JEMEHTApHBIX MPeoOpazoBaHuii U (HOPMYJIBI PA3JIOKEHUS 10
cTpoke (1o cToyO0ITy), ONpPEACTUTENh POU3BEICHHS MAaTPULL.
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34.
35.

36.
37.
38.

39.

40.

41.

42.
43.

44,

Teopema Jlamunaca. CBoiicTBa onpeneauTenei.

Omnpenenenne oOpaTHOM MaTpullel. EnuHCTBEHHOCTH 00paTHOM MaTpuipsl. OnpenaenuTensb
obpatHoit Mmatpunbl. [Ipu3Hak cymecTBOBaHHMS OOpaTHOW MaTpuIlsl. HeBbIpoXaeHHAsS
MaTpuLa.

Crioco0OsI BeIYMCIICHHS 00paTHOW MaTpuiibl. Coro3Hast MaTpHIIa.

Pemenne MaTpuyHbIX ypaBHEHHH.
MuHOpPBI MaTpHILIbL, TOHATHE 0a3ucHOro MuUHOpa. OrnpeeneHue paHra MaTpHIIbL.

Beluucnenue panra MaTpuubI.

CuctemMbl JMHEHHBIX YpaBHEHHI: OCHOBHBIE MOHATHs, (opmbl 3amucu. OCHOBHas u
pacmIMpeHHass MaTpULbl CHCTEMbl JIMHEWHBIX ypaBHEHUU. [IoHATHE pELIEHHs CUCTEMBI

JIMHEUHBIX YPABHEHUMN.
Teopema Kponekepa—Kanemnu. HMcciaegoBanue cucTeMbl TMHEUHBIX YPAaBHEHUH.

Pewienne cucreM NTMHEHHBIX YPABHEHUN, B KOTOPBIX YHACIO YPAaBHEHUN PABHO YHCILY
HEU3BECTHBIX NIepeMeHHbIX. Teopema Kpamepa.

Meron I'aycca pemienust CuCTeM JTUHEHHBIX YPABHEHUN.

OnHOpOIHBIE CUCTEMBI JIMHEWHBIX YPAaBHEHUH, YCIOBHUE CYILIECTBOBaHUS HETPUBUAJIBHBIX
peueHni ONTHOPOIHOM CUCTEMBI JINHEWHBIX YPAaBHEHUM.

CoOcTBeHHBIE YUCTIa B COOCTBEHHbBIE BEKTOPHI MATPHUILIBL.

IIprMepbl THNIOBBIX 3aJaHUI pelIaeMbIX 32/1a4:

1. Hauw oukn A=1 3-7), B2-1 5) n O0; 1-5) . Beraucauts (2/?5— 5)53-(2 B_)C+ 54) :

2. Ha Bektopax d = (1; 0;1) u 6 = (2; 2;1) IIOCTPOEH napajurenorpamm. Hannure

Ijiom@anab 3TOTO IMapauiciiorpamMmma.

3. HaiiTu 3HaueHMe mapameTpa ( , IpH KOTOPOM BEKTOPHI a= 3-La)wu b= 1,70

B3aMMHO MEPHEHIUKYISIPHBI.
4. W3BecTHBl JEKapTOBBl KOOPAMHATHI TOYEK: A(\/g ;1) , B (—1; —1) , C (1; —\/é ) .
HaiinuTe momnsipHbie KOOPUHATHI ITUX TOYEK, €CIU MOJSIPHAS OCh COBIanaeT ¢ ocbio OX.

T i T
5. Ilyctb 3amanbl, monspusie koopauuatsl Touek A|LL— |, B| 3;— |, D| 2;—

HaiinuTe nexapToBbl KOOPJAUHATHI ATUX TOYEK.

6. Ha ocu aGcmuce HaliuTe TOUKY, YIATCHHYIO OT TOUKH A(—Z; 3) Ha 3\/§ €IUHUILI.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Hamucate ypaBHeHHE NpsMOM, MpoXonsimield udepe3 Touky (-4;6) W oTcekaromeld oT
KOOPJMHATHOT'O yIJla TPEYTOJIbHUK IUIOMIA/IbI0 6 KB. €I

OKpy’»KHOCTb, Kacalomascs oceil KoopauHaT, mnpoxomut uepes Touky M(—2-4).
Hanucars ee ypaBHeHue.

Hanwucares ypaBHeHUE 3JUIMIICA, Y KOTOPOT'O PACCTOSHUS OT OJHOTO U3 (POKYCOB 110

KOHI[OB OOJIBIIION OCH paBHBI 5 1 1.

2 2 . . o
Ha runepbone X° —4Y" =16 pssra Touka M ¢ opaumaroii, pasuoii 1. Haiitu

paccTostHuA OT Hee 10 (POKYCOB THUIepOOIIbI.

Hanwucars ypaBHenue napa0oisl, npoxonsuiei yepe3 Touku (0;0) u (-1;2) n
CUMMETPUYHON OTHOCUTENbHO ocu OX.

Hamucats ypaBHEHHE MIIOCKOCTH, MPOXOAAIIEH Yepe3 TOUKH (0; =5; 0) : (0; 0; 2) u

nepneHuKyIsApHoi mockoctn X+9Y+22-10=0.

CocraBuTh ypaBHEHHE IUIOCKOCTH, Tmpoxoxsmer depes Ttouky (1;3;2) wm

x=1 y+1 z+1

MEePIECHANKYJISIPHON TPSMOH

1 -3 4
X—2 -1 z
Haiitu paccrostaue ot Touku A(7; 9; 7) no npsimoii = y3 = E
2 1
; R S T N .
aHbl MaTPUIBl A = , |'B=|_, | , | Haitwure npomssencnme omx
1 -2

MaTpHIl.

0 -1 2 0 .
JlaHbl MaTpHUIIBI A= 1 0 uB= 0 2 . Haitqure marpuity (A+ B) A

0 2 O
Haiitu onpenenurens matpuust | 3 4 —1 |, pasnoxus ero nmo Tpersemy cronéiy.
2 1 -1
0 -2 b
Haittu onpegemurens |-1 0 0| | ecm @a+2b=3.
4 4

14



N o ok

1 -1

19. HaiiTu maTpuiry, oOpaTHYIO K JTaHHOK

-3/
0 2 0
20. Haiiti ompeennrens MaTpuibl, obpatroii k gaunoit: | 3 4 —1
2 1 -1
3 1 2 0
4 5 -1 3
21. Haiinure panr matpunel | —1 —4 3 =3
3 1 1 0
2 -3 4 3

2X1 +4Xy +3X3 =4;

22. Jlana cuctema JTMHEWHBIX YpaBHECHUM 3Xl —Xp —X3 = 8; . Haligure 3Hauenue

nepeMeHHOi X; mo popmynam Kpamepa.
23. HaiiTu oO1iiee pemeHne CUCTeMbl TMHEHHBIX YpaBHEHUN
X, + X, + X, =2,
X+ X, + X — X, =2,
X, + X, +2X, = 2.

3 -8
24. Haiitu coOCTBEHHBIE YHCIa U COOCTBEHHBIE BEKTOPBI MATPHIIBI ( .

2 -7

Bonpocsl k 3k3ameny (2 cemecTp)

Ornpezenenre U MpUMeEphl YUCIOBOU MOCIEI0BATEILHOCTH.
[Ipenensl YrCIOBOM MOCIIEOBATEILHOCTH: KOHEYHBIN 1 OECKOHEYHBIE MPEAETIbI,
ONPEAEIEHUS, IIPUMEPBIL.

Cxondmiascss  MOCIEA0BATEIbHOCTh, OrPaHUYCHHAs  IOCIeA0BaTENbHOCTh.  (CBOMCTBA

CXOJISIIINXCST YMCIOBBIX ITOCNIenoBaTeapLHocTel. Huco e.

CBolicTBa IpeAEsoB MOCIEI0BATEIbHOCTEN.

Onpenenenne npeaena GyHKIUH.

BeckoneuHo maibie U 6eCKOHEYHO OoublIie (QYHKIHH.

CsoticTa nipenenoB ¢GyHKIuU. OTHOCTOPOHHUE TPEICIBI.
15
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10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.

21.
22.
23.
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.

3ameuaTeNbHbIe PEAEIbI.
HenpepriBHOCTH GYHKIIMH B TOUKE.

[ToHsATHE O TOUKAX pa3pbiBa U UX KiIaccupukanus.

CpoiicTBa (DyHKIMH, HETIPEPBIBHBIX B TOUKE.

CoiicTBa (h)yHKIMIA, HETIPEPBIBHBIX Ha OTPE3KE.

AcumnToTsl rpaduka QyHKIHH.

Omnpenenenne TPOU3BOAHON QYHKIIUU, €€ TEOMETPUIECCKHUN CMBICT, ypaBHEHUE KacaTeIbHOU
K KpHUBOU.

Tabnuia npou3BOJHBIX AIEMEHTAPHBIX ()YHKIIHIA.

[TpaBuna nuddepeHnupoBaHusI.

ITpou3BoHas COKHOU M 0OpaTHOM (PyHKITUH.

CBs13b M@Ky HETIPEPHIBHOCTHIO U MU hepeHITnpyeMocThi0 QYHKINU.
Juddepennnan pyHKIUH, €r0 T€OMETPUIESCKUN CMBICIT.
[TpousBoaHbIe U MU PEepeHITHATBI BBICIIUX TOPSIKOB.

Teopema depma.

Teopema Possi.

Teopema Jlarpanxa.

Teopema Korn.

Teopema Jlonurans.

Onpenenenue ¥ NPU3HAKM MOHOTOHHOCTH (DYHKIIMHU OJHOM MepeMeHHOMH.

OmnpeneneHue JOKAIbHBIX 3KCTPEeMyMOB (YHKIIMM OXHOW mepeMeHHO. Heobxomumoe
YCJIOBHE JIOKAJILHOTO 9KCTpEMyMa.

OmnpeneneHue JOKaJIbHBIX SKCTPEMyMOB (GYHKIIMM OAHOW mnepeMeHHOW. JloctaTouHble
YCIIOBUS yCIIOBHE JIOKAJIBHOTO DKCTPEMYMa.

HauOosnpiiee 1 HauMeHblee 3Ha4YeHNE (PYHKIIMU HA 3aMKHYTOM IIPOMEXKYTKE.

Omnpenenenue U NPU3HAKU BHITYKIOCTH (QYHKIUHU, TOUKU Tiepernda rpaduka GyHKINH.
Teopema Telnopa.

PaznoxeHne 0CHOBHBIX AJIeMEHTapHbIX (QyHKIMH 10 popmynam Teiinopa u MakiiopeHa.

[TepBooOpa3Has u HeonpeAeIeHHBIM HHTETPall, €r0 CBOWCTBA.

Tabnuna HeonpeeIeHHbIX HHTErPaIoB.

3aMeHa NEPEMEHHON B HEOIIPEIETIEHHOM UHTETpalle.

WHTerprpoBaHue 10 4acTsIM B HEONPEAEIEHHOM UHTETpae.

OmnpeneneHue onpeaeseHHOT0 NHTErpajga U €ro FreOMEeTpUYECKUN CMBICI.
CBolicTBa ONPEEICHHOr0 HHTErpasa.

®opmyna HeroTona-JleiiOHua.

3ameHa NepeMEeHHOM U UHTETPUPOBAHKE 110 YACTSIM B OMPEICTICHHOM UHTErpase.

Bpluncnenue miomanau ¢ NOMOLIBIO OIIPEAEICHHOIO HHTErpala.
HecoOcTBeHHbBIE MHTETPANIBI, TPU3HAKH UX CXOIMMOCTH.

Omnpenenenne QyHKIUN HECKOJIBKUX MEPEMEHHBIX, OCHOBHBIE MTOHSTHSL.
[Tpenen u HenpephIBHOCTH GYHKIIUU HECKOJIBKUX MEPEMEHHBIX.

YacTHble MPOU3BOAHBIC IEPBOTO U BTOPOTO NOPSAIAKOB.
Huddepenuupyemocts u monHsiid auddepennnan GpyHKIUN HECKOIbKIX EePEMEHHBIX.
[Ipoun3BoHas 110 HAIIPABJICHUIO. I paueHT U €ro CBOMCTBA.
OmnpeneneHue JTOKAIBHBIX SKCTPEMYMOB (DYHKIIMI HECKOJIBKUX mepeMeHHbIX. Heobxonumoe
U I0CTaTOYHOE YCJIOBHSI SKCTpPEMyMa.
Y CII0BHBIN 3KCTpEMYM, METOJI MHOKHUTENEH Jlarpanika.
Haumenbinee n HambGonblee 3HaueHUE (YHKLIUU HECKOJBKUX apryMEHTOB B 3aMKHYTOH,
OTPaHUYEHHOM 00TaCTH.

IIpuMepsI TUIIOBBIX 3aJaHUI pelIaeMbIX 3a/1a4.
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=

n

. X 1

Haiitn  [iM—"% mpuw X =n-| = | .
Nn—o0 Xn 2

n
Haiiti npegen nociie10BaTeIbHOCTH lim (1— —j .
n—oo n

Hai o I'm(X+4j_3X
AUTH IIpCaAcCI KIIUN: | - .
pea YHEI X0\ X+8

N2x+1-3

Haiitu npenen Kimu  |lim—F——.
pezen gyuximn Im 22

_6X*+x-2
8x°+2x-3

HaiiTi BepTHKAIbHEIEC aCHMIITOTHI rpaduka dyrxiuy | (X)

Haiitu npon3BogHyto nepBoro nopsiaka GyHkuuu Yy =

1+ x°
Haiitu TOukH, B KOTOPBIX YIIIOBOW KOd(DPUIMEHT KacaTrenbHOH K rpaduky (QyHKIUH
y X—4 ‘ 2
= —— paBEH YUCIY =—.
X—2 9

X—4

Hanucate ypaBHeHue KacaTenbHOM K rpaduky ¢(yHkmuu Y =—2 B TOYKE C
X_

ab6eumecoit Xy = 1.

Haiitu npeaen GpyHkiuu, ucnonb3ys npaBuiio Jlonurans

. ef+e =2
lim — .
x>0 gInN° X

10.Haiitu Touku skcTpemyma QyHKIME Y = 2x° —24x +1.

11.Haiitn 3nauenue napamerpa & , ipu KOTOpoM GyHKIHs Y = X" —ax®+2 umeer

12.Haiitu unrerpan J.

neperud B Touke X, = 1.

4arctg X —x

1+ X2 ax

3
arccos” x—1
13.Haiitu uarerpan J—dx :

V1-x°

17



14.Haiitn narerpan | XSin 3xdx .

15. Haitru unrerpan .. e (4X - 3) dx.

e

1+Inx|X.

16. Haifrn unrerpan )~y
1

0.5

17. Haiitu unterpan J. 7z SINZTX COS 77 XdX :
0

1 dx

I—
18. Boruncaurs 0V 4 —3X .

19.HaiiTu yacTHBIEe MPOU3BOHBIE TIEPBOTO MOPAAKA
X )
2
z=12cos” (5—
-

20. HaiiTh cMemaHHyI0 YaCTHYIO IIPOM3BOIHYIO BTOPOTO MOPSAAKA (PyHKIMH

S5x-2y
Z= _
x+3y

21.Haiit nonueii quddepenmuan Gpynxmun | (X, y) = 2X2y3 B TOUKE MO (1; 2) npu
Ax=0.1, Ay=0.5.

22 .Haiitu npupanienue u tuddepenmuan Gynkiuu Y = \/; mpu X=9u AXx=0.2.

23.Haiitn 3nauenue napamerpa C, IIpu KOTOPOM JJIMHA BEKTOpa-TpaaueHTa QYHKIUH

1

f(X, y) =X+ Y + CX B Touke A(l,O) paBHa E :
24 .Haiitn skcTpeMyMbl QyHKIIUK
Z=—X — Xy~ +3x+6y.

25.Haiit 5KCcTpeMyMbI (yHKIIUHI z=3x —}/2 +4 y+5

1.2 TeMbl NMCbMEHHBIX PadoT

Paboueit mporpaMMoii TUCITUTUTMHBI HE TIPEyCMOTPEHO.
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1.3 KoHTpOJIbHBIE TOYKH

Homep koHTpOIBLHOI Tun KoHTpOILHOI Crnoco0 mpoBeneHust Homepa Tem
TOUYKH TOYKH
1 KoHnTponsHoe MMACEMEHHO 1-4
TECTUPOBAHHE
2 Kontponsnoe MUCBMEHHO 5-8
TECTHPOBaHHE
3 Texymuii KOHTPOJIb C TIOMOIIIBIO 1-8

TE€XHUYECKUX CPEACTB
1 MH(OPMALOHHBIX
CHUCTEM

4 KonTponbHoe MUCBMEHHO 9-13
TECTUPOBAHHE

5 Kontponsnoe MUCBMEHHO 14-18
TECTHPOBaHUE

6 Texymuii KOHTPOJIb C TIOMOIIIBIO 9-18

TEXHUYECKUX CPEJCTB
1 MUH()OPMALOHHBIX
CHUCTEM

1.4 JIpyrue 00beKThI OllCHUBAHUSA

Paboueit mporpaMMoii TUCITUTUTMHBI HE TIPEyCMOTPEHO.

1.5 CamocrosiTesqibHas padoTa o0y4arouerocs

HaunmeHoBaHMsI caMOCTOATEIbHON padoThI Homepa Tem
BrimonHenue qoMamrHux 3aIaHui 1-18
IToaroToBka K JEKIMOHHBIM M MMPAKTHUECKAM 1-18
3aHIATUIM
IToaroroBka K sK3aMeHy 1-8,9-18

1.6 llIkana oueHUBaHKUS pe3yJabTaTa

[IIkanbl OLICHUBAHUS U MPOLIEAYPbl OIIEHUBAHUS PE3YIbTATOB OOYUYECHUS MO
AUCHMIUIMHE  periiameHTupyrorcsa  [lomokeHueM 0 TEKymleM  KOHTpOJIE
yCIIEBA€MOCTH U TMPOMEKYTOYHOM aTTeCTallMM OO0Yy4alouuxcs MO MporpaMmam
BbIcIero oOpa3oBanus u [lonoxeHnem o 6aUIbHO-PEUTUHTOBOI cucTEME.

Jnsa  oueHkn cHOPMUPOBAHHOCTH PpE3yJNbTaTOB OOyYEHHS M0 JUCHUIUIMHE
UCITIOJIb3yEeTCsl 0AIJIBHO-PETHHIOBAsI CUCTEMA YCIIeBAeMOCTH 00y4ar0UXCS !

@®opMOil HUTOrOBOrO0 KOHTPOJIS MO AUCLUIUIMHE SIBIIAETCS 3K3aMeH (Wiu
nudpepeHIMpOBaHHBIN 3a4eT), UTOrOBasl OICHKa (HOPMHUPYETCS B COOTBETCTBUU
CO IIIKAJIOW, MPUBEAECHHON HUKE B TaOJIUIIE:
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bael OueHka
<=54 HEYJOBJICTBOPUTEIHHO
55-69 yIOBJIETBOPUTEIHHO
70-84 XOPOIIO
>=85 OTIUYHO

HIkana oueHuBaHus pe3yjbTara

2 (6ayn o 54)

JleMOHCTpUpYyeT HEeMOHUMaHUe TpoOJeMbl. MHOTHE TpeOOBaHHMS, MPEABABISACMBIE K
3a/IaHUIO HE BBHIMOTHEHBI.

JleMoHCTpHpYeTCS MEPBUYHOE BOCIpUSATHE MaTepuana. PaboTa He3akoHUEHA W /WM
9TO TUIaruar.

3 (6amn 55-69)

JleMOHCTpUpYeT 4YacTUYHOE IMOHUMaHHWe MpoOJieMbl. BONBIIMHCTBO TpeOOBaHUM,
MPEABSBISIEMBIX, K 33JaHUIO BHITIOTHEHBI.

Bnanenue snemMeHTamMu 3aJJaHHOTO MaTepuasia. B OCHOBHOM BBINIOJHEHHBIA MaTEpral
MOHSTEH ¥ HOCUT IIEJIOCTHBIM XapakTep.

4 (6ann 70-84)

JleMOHCTpHUpYeT 3HAYUTEIHFHOE IOHUMAHKE MPOOIEeMBI 0003HAUYEHHOW TUCITUTLTMHOM.
Bce tpeboBanms, mpeabsBIsIeMbIe K 3aIaHUIO BHITTOJHEHBI.

CopeprkaHre BBITIOMHEHHBIX 3aJaHWHA PACKPBITO M PAacCMOTPEHO C Pa3HBIX TOYEK
3peHusl.

5 (6ann 85-100)

JleMOHCTpHpYeT oJTHOE TTOHUMaHue podiaeMbl. Bee TpeOoBaHUS, TIPEABIBIIEMBIC K
3a/IaHUIO BBITIOITHEHBI.

[IpomeMOHCTPUPOBAaHO  YBEpPEHHOE  BIAJ€HHE  MAaTEepPHaIOM  TUCITUILIMHEI.
BrimomHeHHBIE 3a1aHUST HOCST I[EJIOCTHBIX XapaKTep, BHITIOJTHEHBI B TIOJTHOM 00beMe,
CTPYKTYpPUPOBaHBI, MPEICTABICHbI PAa3UYHbIE TOYKH 3PEHHS, MPOJEMOHCTPHPOBAH
TBOPYECKUMN MOJXO/I.
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