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1. HEJIM OCBOEHM S TN CHUITJINHBI

Hean:

N310uTh HEOOXOIMMBIM MaTeMaTHYECKUIl anmnapaT U MPUBUTH CTYJACHTAM HaBBIKH
€ro MCIOJIb30BAHMSI PY AaHATIN3E U PEIICHUH YKOHOMHYECKHUX 3a/1a4.

2. MECTO JJUCHOUILJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOT'PAMMBbI

Jucrummmaa b1.0 Jluneiinas anrebpa oTHOCUTCS K 00s13aTenbHOM yactu bioka 1.

3. IVNTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA 11O JUCLHUIIJIMHE

Kon u HaumeHoBaHMe Koa n
KOMIIETEHIIMY BHIMYCKHUKA | HaHMEHOBaHMe
HHIUKATOPA ILnannpyemble pe3yabTaThl 00y4eHHs 0 THCHUIIJIHHE
AOCTHIKEHHS
KOMIIeTEeHLIUH
VK-1 - Cnocoben VK-1.1- 3Hamb. OCHOBHBIEC NOHAMUSL U UHCINPYMEHMbL TUHEUHOU
0CyWecmensims NOUcK, Ocywecmensem aneedpuvl U AHANUMUYECKOU 2eoMempull, HeoOXoouMmble 05
Kpumuyeckuti ananu3s u nouck peuteruss 5KOHOMUYeCKUx 3a0a4
cunmes ungopmayuu, HeobXxo0umo N
. Ymemv:  socnpouzsooume u  obvacHamb  yuebHbll
APUMEHAMb CUCTNEMHbLLU ungopmayuu, N y
Mmamepuan ¢ mpe6yemoti Cmenenvio Hay4HO MOYHOCIU U
n00X00 0115 peulerus onupascy Ha
noiHomoel (onpeodenenus, meopemsvl, Hopmynvl, Memoovl
NOCMABIEHHbIX 3a0a4 pe3yabmanmol L.
aHILa peuieHus 3a0a4); peulams Munogule 3a0ayu no JUHeUHou
. aneebpe u aHAIUMU4ecKou 2eomempuu, Heobxooumvle 0is
nOCMasieHHoll .
2a0auL UCcne008anus IKOHOMUKO-MAMEMAMUYECKUX —MoOeell;

NPpUMEHANTL MmamemamudecKue Memoovl 05 anaausa,
Mode/zupoeanz, meopemuieckoco u
IKCNEPUMERMAIbHO2CO uccredosanus npu  peweruu
IKOHOMUYECKUX 361061’{; npoaraiusupoeams pesyibmdanivl
pacdemos u obocrosamb nojly4eHHble BbIBOOWL.

Brademv: memodamu nocmpoenus MamemMamuyeckux
Mooenell IKOHOMUHECKUX CUumyayuti ¢ OalbHelum ux
peuieHuemM — aAHATUMU4ecKu  Uiu ¢ NpPUMEHeHUuem
BLIYUCTUMENLHOU MEXHUKU U NOCTeOVIOWUM AHATUIOM,
UMEIOWUM YeTbl0 NPUHSIMUE ONMUMATLHO20 PeUleHUsl.

4. CTPYKTYPA U COAEP) KAHUE JUCIUIIJIMHbI*

Homep n
HAaUMEHOBaHHE
TeM U/WIn
pa3nesioB/TemM

Conep:xanue TUCHUILIHHBI

O0BeM THCHUILINHBI

(akageMUYecKHE YaChl)

KonTakTHas
pabora
CPO
3T I3 JP




Tewma 1.
T'eomerpuueckue
BEKTODBI.

Onpenenenne F€OMETPUUECKUX BEKTOPOB,
JIMHEUHBIE OIEpallM, JUHEWHO 3aBUCUMBIE H
JMHEMHO HE3aBUCHUMBIE CHCTEMBI BEKTOPOB,
0a3uChl, KOOPJAWHATHI BEKTOpa, JACUCTBHUS C
BEKTOpaMHU B KOOpIMHATAaX.

Tema 2.
YMHOXKEHHUE
T€OMETPUUYECKUX
BEKTOPOB.

CkansgpHoe TpOU3BEJCHHE, OIpEIeIeHUe H
dopMyna B  OPTOHOPMHpPOBAHHOM  Oasmce.
Onpenenutenu BTOPOTO U TPETHETO MOPSIKOB.

Tema 3. MeTon
KOOPJIMHAT.

[IpssMOyTONIBHBIE KOOPAMHATBI HA IUIOCKOCTU U B
npoctpancTee.  llomspHble  KOOpAMHATBI  Ha
wiockoctd. IIpeoOpazoBaHue MPsIMOYTOJIBHBIX
KoopauHar. PaccrossHme  MeXIy — TOYKaMmH,
JICICHHE OTpe3Ka B 3aJaHHOM OTHOILCHUMU.
[lonarue 06 ypaBHEHHH JMHUN M MMOBEPXHOCTEH.
Paznuunble  QopMbl ypaBHEHHMs MNpsIMOM Ha
I10CKOCTH. OCHOBHBIE 33/1a4U HA IPSIMYIO JIMHUIO
Ha  IIJIOCKOCTH. YpaBHEHHSI ~ IUIOCKOCTH.
VYpaBHeHus npsmoil B npoctpaHcTBe. OCHOBHbBIE
3aJ]a4M Ha IUIOCKOCTh U MPSIMYIO B IPOCTPAHCTBE.

Tewma 4. Kpusbie
BTOPOTO MOPSIKA.

OO0muii BUA ypaBHEHUS BTOPOro TMOPSAKa,
uHBapuaHThl. OKPYXKHOCTh, AJUIMIIC, TUIEpOoOIa,
napabona. OmnpeneneHue BHAAa KPUBOH IO
YpaBHEHHUIO.

Tema 5. BektopHoe

Ornpeznenenre M CBOICTBA JIMHEWHBIX ONEparui
HaJ N-MEPHBIMU  BEKTOpaMH, BEKTOPHOE
npoctpanctBo  Rn. JluHeitHO 3aBucumble |
JUHEWHO HE3aBUCHMBIE CHCTEMbI BEKTOPOB.
CkanspHoe yMHOXKE€HHE, HepaBeHCTBO Komm,
HOpMa (nmuna) N-MEpPHOTO BEKTOpA.
OpTOroHanbHOCTb, Yrod MEXIYy BEKTOpPaMH.
bazucel, koopaMHATBI BEKTOpa OTHOCHUTEIHHO

MIPOCTPAHCTBO.
6a3uca, pasMepHOCTb.  OpTOrOHaJIbHBIE U
OPTOHOPMHPOBAHHBIE 0a3mucsl, npoueaypa
OpPTOTrOHAIU3ALINH. IlogmpocTpanctBa U
JUHENHbIe 000J0YKU. PaHT cUCTEMBI BEKTOPOB.
OKBUBaJICHTHbBIE CHUCTEMBI BEKTOPOB,
JJIEMEHTapHbIE peoOpa3oBaHus CUCTEM
BEKTOPOB.

Tema 6. JIuneitnsie
OTOOpaKEeHUS U

Martpuupbl, anredpa marpull. TpaHCIIOHUPOBaHUE
MaTpullbl M €ro cBoicrBa. (CHMMETpPHUYHBIE

MaTpHIIbIL. MaTpHI[bL.
OnpeneneHne W DJIEMCHTApHBICE  CBOWMCTBA
onpenenuteneid. OmnpeaenuTeNb MTPOU3BEICHUS
MaTpuil. PasnmoskeHue omnpenenuTeNs Mo CTPOKe
Tema 7. (cronbity). Bbluucienwe —ompenenurene ¢
Onpeaenuren.

MOMOINBIO  DJIEMEHTAPHBIX  MPEeoOpa3oBaHUM.
Onpenenurens W JUHEHHas HE3aBUCUMOCTh
CHCTEMBbI BEKTOPOB. ['€OMETpHUYECKHI CMBICIT
ONPEAECTUTENS.

Tema 8. Paur

Panr wMarpunel. Panr matpunbl W JIMHEWHas
HE3aBUCUMOCTb CUCTEMBI BEKTOPOB.

4




MaTpHUIibl.

O6parnas Marpuna. [Ipu3Haku CymecTBOBaHHS
oOpatHOW Marpuubl. Beruucienue o0paTHOM
MaTpPHUILIbI C MOMOIIbIO 3JIEMEHTaPHBIX
npeoOpa3oBaHUi U € TIOMOIIBIO  COIO3HOM | 2 6 4
(mpucoenuuenHoi) wmatpunbl. I[IpeoOpazoBanme
KOOPJIMHAT BEKTOpPa M 3JIEMEHTOB MAaTpHUIIbl MPHU
nepexojie K HOBoMy Oasucy. OpTOroHanabHbIE
MaTpHIIbI.

Koopaunarnas, BekTopHas U MaTpudHas (GOpMBI
3allUCH  CHUCTEMBbl  JIMHEHWHBIX  YPaBHEHUU.
Tema 10. Cucremsr | IcCIIenOBaHME CHCTEM JIMHEHHBIX YpaBHEHUH.
TTMHEHHBIX Teopembl Kpounekepa-Kanennu, Kpamepa. 2 4 4
ypaBHEHHIL. Pelienue cuctem JIMHEHHBIX YPAaBHEHUH METOJIOM
DJIEMEHTApHBIX  MpeoOpa3oBaHuii  (METOIOM
l'aycca).  PemieHue  OMHOPOJHBIX  CHCTEM
JIMHEHHBIX YPABHEHUM.

Onpenenenne  COOCTBEHHBIX  BEKTOPOB U

Tema 9. OGparnas
MaTpHIIa.

Tema 11. COOCTBEHHBIX YHCEJ JIMHEHHOTO OTOOPaKEHHsS U

Coberaennbie KBaJpPAaTHOM MaTpUIbl. Bua MaTpuIlbl JIMHEHHOTO

BCKTOPEI 1 oToOpaxkeHus B 0asuce M3  COGCTBEHHBIX | 2 2
COBCTBEHHBIE WMCIA | porronon  [IOHSTHE O XapaKTEPHCTHYECKOM

MaTpHIIBL. MHOTOYIEHE KBaApaTHOH Marpuibl. OCHOBHEIE

TIOHATHUS IMHENHON GalaHCOBON MOJIEIIH.

Tema 12. AnreOpanyeckasi 1 TpUTOHOMETpUIecKast popma

KowmmekcHble 3anucu. Monyns u aprymenr. Omnepauuu Hag | 1 2 2
unCHa. KOMILIEKCHBIMH YHCIIAMH.

Kontpoun: 36
Bcero no qucuunimHe: 29 46 0 40

*3JIT — 3ansaTHS JIEKIUOHHOTO THIA, [13 — BCe BUJBI 3aHITHI CEMUHAPCKOTO THIIA, KPOME J1a00paTOPHBIX
pa6ort, JIP — taboparopusie padoTsl, CPO — camocTosiTenbHas padoTa 00y4daronerocs

5. YYEBHO-METOANYECKOE U HTHOOPMALIMOHHOE
OBECIIEYEHME JJUCIUITJINHBI

5.1 Pexomenayemasi Jiuteparypa

bubanorpadguyeckoe onucanue u3nanus (aBTop, 3arjaBue, BUI, MeCTO M IO M3AaHNA,| JEeKTPOHHbIE
KOJI. CTP.) pecypchl

1. Kpacc M.C. Matemaruka B 5koHOMUKE. ba3oBblil Kypc: YueOHuK /i 6akaiaBpoB
Kpacec M. C. — 2-e u3a., ucnp. u 101 .— DIEKTPOoH. 1aH. — Mocksa : M31aTenbeTBO

OBC IOpaiit
FOpaiit, 2019 .— 470 c.
2. Beicmiast Matematuka ajist 5koHomucToB: yueOnuk / [H.IL. Kpemep u ap.] ; mox pe.
H.III. Kpemepa .— 3-e u3x. — Mocksa : FOHUTH. Jlana, 2014 — 479 c. ObC ZNANIUM



ЭБС%20Юрайт
ЭБС%20ZNANIUM

3. OOmuii Kypc BBICIIEH MaTeMaTUKH JUIsl SKOHOMHCTOB: yueOHUK / moxa pen. B.U.
EpmakoBa. — Mocksa: OOO "Hayuno-uznarensckuii iearp MHOPA-M", 2010 .—55c zNANTUM
656 c.

4. [Iunaues B.C. 3amauduk 10 BBICIIEN MareMaTuke: YyeOHoe mocobome. — 10,
crepeorun. — Mocksa : OO0 "Hayuno-usznarensckuii uentp MIHOPA-M", 2019 .—35c zNANTUM
304 c.

S. [llunaues B.C. Breicimas matematuka: YueOunuk.— 1 .— Mockga : OOO "Hayuno-
m3aatensckuit nentp MHOPA-M", 2019 .— 479 c. ObC ZNANIUM

6. Marematuka: yaeonoe nocoodue / [C.E. Urnarosa u ap.] ; moxa pen. C.E. UrnaToBoit
— Cankr-ITerepOypr : U3x-so CIIGIDY, 2016 .— 65 c. 0pac.unecon.ru

5.2 IlepeyeHb JIMLEH3HOHHOTO M CBOOOIHO PACIIPOCTPAHAEMOI0
NPOrpaMMHOro odecrne4eHusi, B T.4. 0T€4eCTBEHHOI0 MPOM3BO/CTBA

- 7-Zip
- Microsoft Office Professional
- Microsoft Windows Professional

5.3 llepeuenb unopmannoHHbIx cipaBouHbix cucrem (UCC) u
coBpeMeHHbIX npodeccuoHaabHbIX 0a3 1anubIX (CIIB)

Ne HaumenoBanue CIIB1/ UCC
1 DnexTpoHHas oudanoreka Grebennikon.ru — www.grebennikon.ru
2. Hayunas snekrponnas 6ubnuoreka eLIBRARRY — www.elibrary.ru
3 Hayunas anektponHas 6ubnuoreka KubepJlennka — www.cyberleninka.ru
4 basa qannbix [TOJIITPE]] CripaBounuku — Www.polpred.com
5 baza nanabix OECD Books, Papers & Statistics Ha miatgpopme OECD iLibrary
' www.oecd-ilibrary.org
CnpaBouHas npaBoBas cucteMa KoncynbranTllntoc (MHCTaIUIMpPOBAaHHBIN pecype
6.
CII6I' DY unu www.consultant.ru)
7 CrnpaBounas npasoBas cucrema «I'’APAHT» (uncramuposanusiii pecypc CIIOI' DY
' WK WWW.garant.ru)
8 udpopmannonHo-cipaBouHas cuctema «Koaeke» (MHCTaTUPOBAaHHBIN pecypc
' CII6I' DY mmm www.kodeks.ru)
9. DnekTponHas oubnroTeyHas cuctema BOOK.ru - www.book.ru
10. Pnexrponnas 6uGmuoreunas cuctema 5C FOPAMT — www.urait.ru
1. QHeKTp0H§0-6H6nH0TeqHaﬂ cuctema SHAHUYM (ZNANIUM) —
WWwWWw.znanium.com
12. OnextpoHHas 6ubnuoreka CII6I" Y- opac.unecon.ru



ЭБС%20ZNANIUM
ЭБС%20ZNANIUM
ЭБС%20ZNANIUM
opac.unecon.ru
http://www.grebennikon.ru/
http://www.polpred.com/
http://www.oecd-ilibrary.org/
http://www.znanium.com/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCIHUIIVINHBI

JUist peanu3auuy TaHHOM THCLMIUIMHBI UMEIOTCS CHEUaIbHbIE TOMEILIECHHUS
JUIsL TIPOBEJCHMS 3aHATUN JIEKIMOHHOTO THWIIA, 3aHATUHA CEMHUHAPCKOIoO THIIA,
KypCOBOIO MPOEKTUPOBAaHUS (BBINOJHEHUA KYypCOBBIX pabOT) TpPyNIOBBIX U
WHIUBUIYAIbHBIX KOHCYJbTallMM, TEKYIIEr0 KOHTPOJSI M MPOMEXKYTOUYHOH
aTTeCTalluy, a TAK)Ke IOMEUICHUS JIJIsl CAMOCTOATEIbHONU PadOTHI.

[TomemieHuss ocHalieHsl OOOpPYIOBAaHUEM M TEXHUUYECKHMHU CpPEJICTBAMHU
oOy4eHus.

[TomemeHuss s CaMOCTOSATENbHOM pabOThl OOYyYarOLUMXCS OCHALICHbBI
KOMIIBIOTEPHOM TEXHUKON C BO3MO>KHOCTBIO MOJKIIOUEHUS K ceTu "MHTepHer" u
o0ecrnieueHrneM JOCTyTa B AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPERY
YHUBEPCUTETA.

HaumeHnoBanme yuyeOHBIX ayIMTOPHIi, NepeYeHb Anpec
(MecTOMmOI0:KEHUE)

Y4eOHBIX ayIMTOPHUi

Ayn. 1066 VYueOHas aynuropus (s mnpoBenenus 3anstuit | 191023, r. CaHkT-
JIEKIIMOHHOTO THUIIA W 3aHATHM CEMHHApCKOro Ttuma, Kypcosoro | IlerepOypr, yi.
MIPOEKTUPOBAHUS (BBITIOJIHEHUSI KYPCOBBIX paloT), TpynmnoBbix u | Kanan
WHJUBUYAIbHBIX ~ KOHCYJbTAIlMM, TEKyIIero KOHTpois u | [')puboenona,
MIPOMEKYTOUHOM arTecTanuu), o0opyAoBaHa MyIbTUMeAUHHBIM | 30/32, muTtep «Ay,
koMIiekcoM. Criennanu3upoBaHHas MebOenb U obopynoBanue: | «b», «P»
Yuebnas mebenr Ha 74 MOCAaOYHBIX MecTa, pabouee MeCTO
npenojaBarenis, Jocka MeyoBas - 1 mrt., ctoa - 1 mT., kageapa - 1
mT., Smart Tenesuzop LE43K6500U Paszmep skpana-42" - 1 mr.
[lepenocHoii mynpTuMennitHbii KomruiekT: Hoytoyk HP 250 G6
1IWY58EA, Mynstumenuniinbiii mpoektop LG PF1500G. HaGopsr
JEMOHCTPAIIUOHHOTO ~ OOOpYAOBaHUS M YYEOHO-HATJISIAHBIX
MOCOOUM: MyJTETUMETUUHBIE IPUIIOKEHUS K IEKIIMOHHBIM KypcaM U
MPAKTUYECKUM 3aHSATUSAM, WHTEPAKTUBHBIC YUE€OHO-HATJISATHBIC
nocoous.

Ayn. 2045 VYwueOnas aynuropust (s mnpoBenenus 3anstuil | 191023, r. CaHkT-
JEKIIMOHHOTO THUIMA M 3aHSATHH CEMHHApCKOro TUma, Kypcosoro | IlerepOypr, yi.
MPOEKTUPOBAHMS (BBIMIOJHEHHUSI KYpPCOBBIX paloT), rpynnoBeix M | Kanan
WHJIUBUYAIbHBIX ~ KOHCYJbTallMM, TEKyIIero KOHTpois | | 'puboenona,
MIPOMEKYTOUHOM arTecTalnuu), obopyaoBaHa MynbTUMeAUNHBIM | 30/32, muTtep «A»,
KoMmruiekcoM. Crernuanu3upoBaHHass Mebenb u obopyaoBanue: | «by, «Py»
VYuebnas MebOenb Ha 78 MOCAJOYHBIX MECT, pabodee MecTo
MpernoiaBaress, 10cka MenoBas (3-X ceKironHas) - 1 mr., kadeapa
- 1 wr., crynbes - 2 mt. [lepeHOCHON MyJIbTUMEANITHBIA KOMILJIEKT:
Hoyt6yk HP 250 G6 1WY58EA, Mynbsrumenuiinsiii mpoekrop LG
PF1500G. Habopsl 7eMOHCTPAIIMOHHOTO 000PYI0BaHMS U y4eOHO-
HArJIIAHBIX ~ MOCOOMI:  MyJNbTUMEIUIHBIE  TPUIIOKEHUS K




JICKIIMOHHBIM KypcaM M MPAaKTHUYECKUM 3aHSATUSAM, HHTCPAKTUBHBIC
y4eOHO-HarJIsIHbIE TOCOOUSI.

Ayn. 2059 VYuyebnas aymutopus (I TPOBEICHUS 3aHATHM
JIEKIIMOHHOTO TUIA M 3aHSITHUH CEMHHApCKOTO THUIA, KYpPCOBOIO
POEKTUPOBAaHUS (BBIMOJHEHUS KYPCOBBIX padoOT), TPYMIOBBIX U
WHIUBUIYIbHBIX ~ KOHCYJbTAIlMW, TEKYIIETO KOHTPOJIS W
MIPOMEKYTOUHOM arTecTalnu), OO0OpyAOBaHA MYJIbTUMEAUINHBIM
koMIiekcoM. Crienuanu3upoBaHHas Mebelb W 000pyIOBaHHUE:
VYyebnass mebenb Ha 54 mMOCagOYHBIX MecTa, padbodee MecTo
npenojaBaresis, cToi - 1 mT., Jocka MenoBas (3-X ceKiuoHHas) - 1

WMT., CTyJbeB - 3 1ImT., »Xamo3u - 2 mr. IlepeHocHON
MyJIbTUMEIUUHBIA KoMIuiekT: Hoytoyk HP 250 G6 1WYS8EA,
MyneTuMenuitaeiii - mpoektop LG PF1500G. Habopsr
JEMOHCTPAIIMOHHOTO ~ O0OpyMOBaHUS ®  y4eOHO-HArJISTHBIX

OCOOMIA: MyJIbTUMEIUMHBIC IPHIIOKEHHUS K JICKIIMOHHBIM KypcaM U
MPaKTUYCCKUM 3aHATUSAM, WHTCPAKTUBHBIC YUeOHO-HAIJISIHBIC
mocoous.

191023, r. CanKT-
[TerepOypr,  yi.
Kanan
['puboenona,
30/32, nutep «Ay,
«by, «P»

Ayn. 2088 VYueOnasa ayautopust (sl TMPOBEACHUS 3aHITHI
JICKIIMOHHOTO THUIA W 3aHITHA CEeMHHAPCKOTO THUIA, KYpCOBOTO
MPOEKTUPOBAHMS (BBIIIOJIHEHHUSI KYPCOBBIX palOT), TPYHIOBBIX H
WHANBUAYQIbHBIX ~ KOHCYJbTAIIMA, TEKYIIErOo KOHTPOISA W
MPOMEKYTOUHON arTecTaluu), OO0OpyAOBaHA MYJIbTUMEAUIHBIM
koMIuiekcoM. Crnenuanu3upoBaHHas MeOeldb U 00OpYyJIOBaHHE:
VYyebnas mebenb Ha 144 mocagouyHbix Mecta (mapt - 36 mr. - 4x
MECTHbIE), pabodyee MecTo IpenogaBaTesns, cToa - 1 mT., JocKa
MenoBast (3-X CcekuuoHHas) - 1 mT., J0CKa MeJoBas
(omHOCeKknMOHHAs) - 1 mT., kKadeapa - 1 mT., cTOA KOMIBIOTEPHBII
M/M - 1 mT., cton - 1 mr., ctyn - 3 mr., Komnerorep Intel 13-2100
2.4 Ghz/500/4/Acer V193 19" - 1 wit., MyJIbTUME TUHHBIN TPOSKTOP
Panasonic PT-VX610E - 1 mr.,, DkpaH ¢ 3JIEKTPONPUBOIOM
ScreenMedia Champion 244x183cm (SCM-4304) - 1 r.,
Axyctnueckas cuctema APart MASK6T uBer Oenbiii - 2 miT.
HaGopbl 1eMOHCTPALIMOHHOTO 000PYIOBAHUS U YHEOHO-HATIIS AHBIX
MoCOOMit: MyTbTUMEIMIHBIE TPHIIIOKEHHUS K JICKIIMOHHBIM KypcaM U
NPAKTUUYECKUM 3aHITUSIM, HWHTEPAaKTHBHbIE Y4YEOHO-HATJSIHbIC
nocoous.

191023, r. CaHkT-
[lerepOypr, yi.
Kanan
I'puboenona,
30/32, mutep «A»,
«by», «P»

/. METOAUWYECKUE YKA3ZAHUA JJIs1 OBYUYAIOLIETI'OCs 11O

OCBOEHMIO JUCHUIJIUHBI

[Ipuctynags K WU3YYCHUIO AUCLMIUIMHEI,
O3HAKOMUTBCS CO CIEAYIOIIUMU JOKYMEHTAMMU:
— y4e0HO-METOIMYECKON JJOKyMEHTAITUEH;

oOyyaromemMycsi Heo0X0IUMO




- JOKAJIbHBIMM  HOPMAaTHBHBIMH  aKTaMH, PErIaMEHTHUPYIOLIUMU
OCHOBHBIE  BONPOCHl OpPraHM3AllMM U  OCYLIECTBIEHHUS 00Opa30BaTENIbHOU
NESATEIIbHOCTH, B TOM YHUCJIE PEIVIAMEHTUPYIOLIUE MOPSIIOK IPOBEACHUS TEKYILETO
KOHTPOJISI yCIEBAEMOCTH M MPOMEKYTOUHOM aTTECTAlMU 00ydaronuxcs;

— rpaukoM KOHCYJIbTALIUH COTPYJHUKOB npogeccopcko-
IPETOAABATENBCKOIO COCTABA.

VYpoBeHb U TIIyOMHA OCBOEHMS IUCLUIUIMHBI OINpPENEISIOTCS aKTUBHOM U
CHUCTEeMaTUYECKON paboToil 00ydaromuxcsl Ha JIEKIIMOHHBIX 3aHATHIX, 3aHITHIX
CEMHHAPCKOTO THIIA, BBIMOJIHEHUEM CaMOCTOSITENIbHON paboThl, B TOM YHUCIE B
YaCTHU BBIJEJICHUSI HanOoJee 3HaUMMbIX U aKTYyaJbHBIX IPOOJIEM IS JaJIbHEHIIIETO
u3ydeHuss. OcoObIM yCIOBHEM KAau€CTBEHHOI'O OCBOEHHS IHUCLMIUIMHBI SBISETCA
3¢ ¢deKkTUBHAs OpraHM3alus Tpyda, IO3BOJIONIIAs PaCHpeleanTb YUeOHYIO
Harpy3Ky paBHOMEPHO B COOTBETCTBHHM € Ipa)uKoM yueOHOro Imporecca.

[Ipn MOArOTOBKE K Y4YEOHBIM 3aHATUAM OOYYarOIIMMCS MPEAOCTABIISAECTCS
BO3MOXXHOCTh ~ IOCEIIEHUSI  KOHCYJIbTAIMH  COTPYJHUKOB  MPOQECCOPCKO-
npenojasarenbekoro cocrtapa CIIOI DY cornacHo pacnucanuio, yCTaHOBIEHHOMY
B rpa()vke KOHCYJIbTallUH.

AynutopHas W BHeayJWTOpHas pabora oOydarolmuxcs JJO0JDKHA ObITh
HalpaBjeHa Ha (pOpMUPOBaAHUE:!

— (yHIaMEHTATbHBIX OCHOB MHPOBO33PEHNUS oOy4Jaronmxcs 151
€CTECTBEHHOHAYYHOT'O NTO3HAHUS,

— 0a3uCHBIX 3HAHUHM, COOTBETCTBYIOIIMX HANpPaBJICHUIO TMOATOTOBKU MU
3asiBJI€HHOW NpodeccuoHanbHOil o00mactu, (OPMHUPYIOIIUX LEJIEBYI0 U
1po(heCcCHOHATIBHYIO OCHOBY IS TOATOTOBKH KaJIpOB;

— mpodeccuoHANbHBIX KOMIETCHIINH OPHUEHTUPOBAHHBIX Ha YIOBJIETBOPEHHE
NnOTpeOHOCTEN phIHKA TPYy/a;

—  WHAMBUAYAJIBHON TPAEKTOPUHU MOCPEICTBOM OCBOCHHSI YHUKAJIBLHOTO Habopa
npo(EeCcCCUOHANBHBIX KOMIIETEHUUHA JOMOJIHSIOIUX KOMIIETEHTHOCTHYIO
MoOzeNb  OOydalImierocsi, 3a CYeT OpUEHTAlUh Ha  KOHKPETHbIE
npodeccuoHaNbHbIE CHEUATU3NPOBAHHBIE 00JIACTH 3HAHMI, ONTpeIeieMble
MPEACTABUTEIISIMU PhIHKA TPY/IA;

— METaHaBbIKOB 00yYarolIMXCsl, TAKUX KakK: KOMaHAHasl padoTa W JIHJIEPCTBO,
aHaJIM3 JIaHHBIX, [MU(GPOBBIC HABBIKU, pa3padOTKa U peanu3aius MPOEKTOB,

MEKKYJIbTYPHOE B3aUMOJEHCTBHE.

8. OCOBEHHOCTHU OCBOEHUSA JUCHUIIJIMHBI JJ151 THBAJIM/1OB
N JInL C O'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbSA

OO0yuenne 00yJaronuxcsi ¢ OrpaHUYECHHBIMU BO3MOKHOCTSIMU 3I0POBbBS TIPU
HEOOXOJMMOCTH  OCYILECTBIIAIETCS HA OCHOBE aJalNTHUPOBAHHOM pabouei
NporpaMMbl €  HCHOJIb30BAHMEM  CHEIUAIBHBIX  METOJIOB  OOy4YeHUs U



JTWIAKTHYECKUX  MaTepUaioB, COCTaBICHHBIX C  y4eTOM  OCOOCHHOCTEH
NCUXO(HU3UUECKOTO PAa3BUTHS, WHAMWBUAYAIBHBIX BO3MOXKHOCTEH W COCTOSIHUS
3JI0POBbsI TAKWX 00ydaromuxcs (00yJaromierocs).

B 1mensx ocBoeHHMs ydeOHOM IporpamMMbl JHCIHMIUIMHBI HWHBAIWJIAMU H
JUIAMHA ~ C  OTPAHMYCHHBIMH  BO3MOXHOCTSIMH  37I0POBbS Y HHUBEPCUTET
00€ECIIeYnBAET:

— JUIS. MTHBAJIMJIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU 37I0POBbSI TIO
3pEHUIO: PAa3MEIIEHUE B JOCTYIHBIX A1 OOy4YarolUXCsl, SBISIOIUXCS CIEIbIMU
Wi cnaboBUASAIIMMU, MECTaX W B QJaNTUPOBAHHON (QopMe CHpaBOYHOMN
uHpOpMAllMM O pacHUCaHMM Y4YEOHBIX 3aHATUN; NPUCYTCTBHE aACCHCTEHTA,
OKa3bIBAIOMNIETO 00yYaromeMycsi HeOOXOUMYIO MTOMOIIb; BBITYCK aJbTePHATUBHBIX
(dbopMaTOB METOAMUYECKUX MATEPUANIOB (KpYIHBINA MIpUdT win aynuodaiiisl),

— JUISI THBAIMJIOB M JIMI[ ¢ OTPAHUYEHHBIMU BO3MOKHOCTSMU 30POBBSI T10
CIIYXY: HaJyIeKallMMHU 3BYyKOBBIMH CPEJICTBAaMU BOCIIPOU3BECHUE UH(POPMAIUK;

— Il AHBAJIUAOB W JIMI C OTPAHUYECHHBIMH BO3MOYKHOCTSIMH 3J0POBbBS,
UMEIOIMX  HApyLIEHUs  ONOPHO-ABUIATEIBHOIO  amnmapara:  BO3MOXHOCTb
OecIpens TCTBEHHOIO JI0CTyIa 00y4yaroluXxcs B yUeOHbIE IOMEIICHUS, TyaleTHbIE
KOMHATbl U Apyrve nomMenieHus kadeapbl, a Takke MpeObIBAHHE B YKa3aHHBIX
IIOMEIIECHUSX.

OO6yuaronuecs U3 ynciaa HHBaIUI0B U jaull ¢ OB3 obecrnieueHbl ne4aTHBIMU
U (u1m) DSIEKTPOHHBIMM  00pa3oBaTelNbHBIMU  pecypcaMu B (popmax,
aJanTUPOBAHHBIX K OIPaHUYEHUSIM UX 310poBbs. OOpa3oBaHHEe OOYYAIOIIUXCS C
OTrPaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0pPOBbSI MOKET OBITh OpPraHM30BaHO Kak
COBMECTHO C JPYTHMH OOYyYalOIMMUCS, TaK M B OTACIBHBIX Tpynmax WA B
OTJEJIbHBIX OpraHU3aIHsIX.
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®OH/J ONEHOYHbLIX CPEACTB

1.1 KoHTpOJIbHBIE BONIPOCHI U 32/1aHNUS K IPOMEKYTOYHOI aTTeCcTAlUU
1. FGOMeTpI/I‘leCKI/Ie BCKTOPbI: OCHOBHBIC ITOHATHA, JINHEWHBIE Oor€paliyi HajJa BEKTOpPaAMH W HUX
CBOMCTBA.

2. JIluneiiHas 3aBUCUMOCTh M HE3aBUCUMOCTh BEKTOPOB. basuc, pa3nokeHre BeKTopa o 0asucy.
3. [Ipoekiius BEKTOpa, CBOMCTBA MPOCKIIUMA.
4. Pazno)xeHune BEKTOpa M0 KOOPAUHATHBIM OCSIM.

5. JleicTBUA HAJl BEKTOPAMH, 3aJaHHBIMU TPOeKIUAMHA. KOOpAMHATBI TOUYKH, KOOPAUHATEI
BEKTODA.

6. CxayisipHOE ITPOU3BE/ICHNE BEKTOPOB U €T0 CBOMCTBA. BrIpakeHHe CKaIsipHOrO IPOU3BEIECHUS
yepe3 KOOPIUHATHI.

7. HpHMOYFOJ'IBHaSI U IIOJIpHAast CUCTCMbI KOOPAWHAT Ha ITIJIOCKOCTH.

8. OCHOBHEIC IMPHUIIOKCHUA METOAA KOOPAHUHAT HA IMJIOCKOCTU: paCCTOAHNUEC MCIKAY ABYMs
TOYKaMH, ACJICHUC OTPE3Ka B JaHHOM OTHOIICHUH.

9. BekTops! Ha INIOCKOCTH | B TIpocTpaHcTBe. Onepanuy ¢ BEKTOPaMH.
10. YpaBHeHus npsiMO Ha IUIOCKOCTH, COJICPIKaIINe YrIIoBOH K0d()(HUIIUEHT.

11. YpaBHeHue npsMoii, poxoasiieil uepes Be TOUKHU. Y paBHEHHE MPsAMON B oTpe3kax. Ob1ee
ypaBHEHHE IPSAMOM Ha MIIOCKOCTH.

12. OcHOBHBIE 337]a4M HA NPSAMYIO JJUHUIO HA INIOCKOCTH: YTOJI MEKIY MPSAMBIMHU, YCIOBUS
MapaJuIeIbHOCTH U MEPIECHINKYIISIPHOCTH IIPSAMBIX, TOUKA [IEPECEUEHUS IPSAMBIX, PACCTOSIHUE OT
TOYKH JI0 NIPSIMOU.

13. YpaBHEeHUs IJIOCKOCTH B IPOCTPAHCTBE: YPABHEHHE MJIOCKOCTH, POXOAAIIEH uepe3 TaHHYI0
TOUYKY NEPIEHIUKYISIPHO JaHHOMY BEKTOpPY, 00lee ypaBHEHHE MII0CKOCTH.

14. YpaBHEeHUs IUIOCKOCTH B IPOCTPAHCTBE: YPaBHEHUE IUIOCKOCTH, TPOXOIALIEH Yepe3 TpU
JTaHHBIE TOYKH, yPaBHEHUE INIOCKOCTU B OTPE3KAX.

15. OcHoBHbIE 337]a4l Ha MJIOCKOCThH B IPOCTPAHCTBE: YTOJI MEXAY TNIOCKOCTSIMH, YCIIOBUE
NapaIeIbHOCTH B IEPIICHANKYIIIPHOCTH TUIOCKOCTEH, PaCCTOSTHUE OT TOYKH [0 TUTOCKOCTH.

16. BekxTopHOE M apaMeTpUUECKOE ypaBHEHUS MPSIMOM B IPOCTPAHCTBE.

17. KanHoHHUYeCKHE ypaBHEHHUs IPSAMOU B IIPOCTPAHCTBE. Y paBHEHHE NPSAMON B IPOCTPAHCTBE,
MPOXO/ISIIEH uepe3 ABe JaHHbIe TOUKU. O01Iee ypaBHEHHE TIPSMOI B IPOCTPAHCTRBE.

18. OcHOBHBIE 3371a4M HA NIPSMYIO JJMHUIO B IPOCTPAHCTBE: YTOJI MEKY MPSIMBIMH, YCIIOBHE
NapauIeIbHOCTH U NEPIEHANKYISIPHOCTH NPAMBIX. Y CIIOBHE, IPU KOTOPOM JBE IPSMBIE JIEXKaT B
OJIHOM IJIOCKOCTH.

19. OcHOBHBIE 3a/1a4M HA MIPSIMYIO U IIJIOCKOCTh B IIPOCTPAHCTBE: YIOJl MEXKy PSMON 1
IUIOCKOCTBIO, YCIIOBHE NApAJUIEIbHOCTH U IEPIEHANKYIAPHOCTH NIPAMON U mockoctu. Ilepeceuenne
NPSIMOM C TJIOCKOCTbIO, YCIIOBUE MPUHAIICKHOCTH MPSIMON TIIOCKOCTH.
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20. OKpy>KHOCTh: Onpe/esieHre, KaHOHNYecKoe ypaBHeHue, rpaduk. [Ipusenenue odmiero
YPaBHEHMsI TMHUU BTOPOT'O NMOPAIKA K KAHOHUYECKOMY YPABHEHUIO OKPY>KHOCTH.

21. Dnurc: onpenenaeHue, KAHOHUYECKOE YpaBHEHHE, TpaduK. DKCIEHTPUCUTET U TUPEKTPHUCHI
AJUTUIICA.

22. 'uniepOouta: onpeselieHne, KAHOHUYECKOE YPaBHEHHE, aCHMITTOTHI, TpaduK.
DKCLUEHTPUCHUTET U JUPEKTpUCHI runepOoibl. ConpsipkeHHas runepoona.

23. [Tapabona: onpeneneHne, KAHOHUIECKOE ypaBHEeHHE, rpaduk. @opMbl mapaboIb.
24. O01ee ypaBHEHHE JTUHUI BTOPOTO MOPSIIKA.

25. BCKTOpHOG IMPOCTPAHCTBO: AKCHUOMBI, JIMHEHAs 3aBUCUMOCTD M JIMHEHHAs He3aBHUCUMOCTh
BCKTOPOB.

26. ba3uc MTMHEHHOTO MPOCTPAHCTBA, pa3JIoKEHUE BeKTopa 1o 6asucy. CkamsipHoe
MpOU3Be/IeHNE BEKTOPOB, €T0 CBOMCTBA.

27. Hopma BekTopa, ee cBoiicTBa. OpTOHOPMHUPOBAHHBIN 0A3MC, €T0 TOCTPOCHHUE.

28. Buael maTpui. Onepaiyu HaJl MaTpyIlaMHu.

29. CpoiicTBa onepauuii HaJ MaTpUIlaMH.

30. Onpenenurenu 1, 2 u 3 nopsnko. Teopema Jlamnaca. CoiicTBa onpeaenuTesnen.

31. Panr maTtpuiibl, cBOMCTBa paHroB MaTpull. Haxoxaenue panra Matpuiibl. JInneiinas
3aBUCUMOCTb U HE3aBUCUMOCTb CTPOK MATPHULIBI.

32. OOparHas MaTpulla, CBOMCTBa 0OpaTHBIX MaTpuUll. AJIFOPUTMBbI HAX0XKJIEHUSI 0OpaTHON
MaTpHIIBL.

33. Cuctembl JIMHEHHBIX YpaBHEHUI: OCHOBHBIC MOHSITHSI, (DOPMBI 3aITUCH.

34. UccnenoBanue cucTeMbl JIMHEHHBIX ypaBHeHUI. Teopema Kponekepa—Kanemnnu, cieactsus
U3 Hee.

35. PemieHue cucTeM ¢ KBaJipaTHOM MaTpUIIEi.

36. Meton ['aycca perienns cucteM JIMHEHHbBIX ypaBHeHUH. O0I1ee 1 4acTHOE pelIeHus
CUCTEMBI.

37. Cuctemsbl IMHEHHBIX OJJHOPOIHBIX ypaBHEeHUHN. DyH1aMeHTalbHAsI CUCTEMA PELIEHUH.
Teopema 06 o011eM pelieHu OJHOPOTHON CHCTEMBI.

38. banancoBast moxens JIeoHThHEBA.

39. CoOcTBeHHBIE YKClia 1 COOCTBEHHbIE BEKTOPHI MATPHIIBL: ONPEIeNIEHNE, CBONCTBA,
XapaKTEPUCTHUECKUI MHOTOUJICH.

40. KoMIIIIEKCHBIC YHMCIa; OIPCACIICHUC, TPUTOHOMETPUUCCKAA (I)OpMa 3alliucCHu.

41. JlelicTBus HaJ KOMIUIEKCHBIMM YMCJIaMU, UX cBoiicTBa. @opMmyina Myaspa. [lokasaTenbHas
(opMa KOMIUIEKCHOTO YHCIIA.

1.2 TeMbl NMCbMEHHBIX PadoT

PaGoueit mporpamMMoi TUCIUTUIMHBI HE TIPETyCMOTPEHO.
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1.3 KoHTpoOJIbHBIE TOYKH

Homep koHTpOIBHOI THun KOHTPOJBLHOM Cnioco0 npoBeneHust Homepa tem
TOUYKH TOYKH
1 Konmponvnoe NUCLMEHHO 1-5
mecmuposanue
2 Koumponvroe NUCbMEHHO 6-12
mecmuposanue

1.4 [Ipyrue 00beKThI OLIECHUBAHUSA
PaGoueit mporpamMMoii TUCIUTUIMHBI HE TIPETyCMOTPEHO.

1.5 CamocrosiTesqibHasi padoTa 00y4arouerocst

HaumMeHoBaHHsI CAMOCTOSITEJIbHON padoThI Homepa Tem
Tloozomoska Kk 1eKYUOHHBIM U NPAKMUYECKUM 1-12
3aHAMUAM
Tloozomoska k sK3aMeHy 1-12

1.6 llIkana oleHUBAHUA Pe3yJIbTATA

[Ikanpl OTICHUBAHUS W MPOIEIYPHl OIICHUBAHUS PE3YJIHTATOB OOyUYCHUS MO
AUCHUIIMHE  periameHTupytorcss [lonokeHneM O  TeKylieM  KOHTpOJIE
YCIEBAEMOCTH U TPOMEKYTOYHOM aTTeCTallMy OO0yYarouuxcs IO IMporpammam
BbICIIero oOpa3zoBanus u [lonoxkenneM o 0aILHO-PEUTUHTOBON CHCTEME.

Jnst onleHKHM cHOPMUPOBAHHOCTU PE3yJIbTATOB OOYYEHHS TIO JAUCIMIUIUHE
UCIIOJIb3YETCs 0AJIbHO-PETHHIOBAsSI CHCTEMA YCIIEeBA€MOCTH 00y4aI0INXCS:

@®opMOil UTOTOBOTO KOHTPOJIS MO AUCIUIUIMHE SIBIAETCA JK3aMeH (WJu
nudpepeHInpOBaHHBIN 3a4€T), UTOTOBask OIIEHKA (HOPMHUPYETCSI B COOTBETCTBUU CO
IIKAJION, TPUBEJICHHON HIKE B TAOJIHIIE:

banbl O1ieHKa
<=54 HEYJOBJIECTBOPUTEIHHO
55-69 yJIOBJIETBOPUTEIIEHO
70-84 XOPOIIIO
>=85 OTJIUYHO

HIkana oueHuBaHus pe3yjbrara

2 (6amr mo 54) JleMoHCTpHUpYeT HEIOHMMaHKe Ppo0JieMbl. MHOTHMe TpeOOBaHus, IPEABIBIIAEMbIC K
3aJIaHUI0 HE BBITIOIHEHBI.
JleMoHCTpUpyeTCs IEpBUYHOE BOCIIPUATHE MaTeprana. PaboTa He3aKOHUYCHA U /WITH

OTO IIaruar.
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3 (6an 55-69)

JleMOHCTpHUpYeT YacTUYHOE IOHMMaHHE MpoOJeMbl. BONBIIMHCTBO TpeOOBaHUM,
MPEABSBISIEMBIX, K 33JaHUIO BBITIOTHEHBI.

Bnagenue »snemeHTamMu 3aJaHHOrO Marepuaia. B OCHOBHOM  BBINIOJHEHHBIH
MaTepuaJ MOHITEH U HOCHUT IEJIOCTHBIN XapaKTep.

4 (6amn 70-84)

JleMOHCTpUpYeT  3Ha4YWTEIbHOE  TMOHMMaHWue  NpoljaeMbl  0003HAYCHHOU
JTUCIUILTUHON. Bee TpeboBaHusl, MPEeIbIBISIEMBIC K 3aIaHUI0 BHITOJTHCHBI,
Copep:kaHne BBHITOTHEHHBIX 33/IaHUH PAaCKPBITO W PACCMOTPEHO C PA3HBIX TOYEK
3peHwusl.

5 (6amn 85-100)

JleMOHCTpUpYeT MOJTHOE MOHUMAaHUE MPo0iieMbl. Bee TpeOGoBanus, IpeabsIBIIICMbIC
K 33IaHUIO BBITIOJTHEHBI.

IIpomeMOHCTpHPOBaHO  YBEPEHHOE  BIAJICHWE  MAaTEpHaJoM  JAWCIHTUIMHBEIL.
BrinomHeHHBIE 3a/JaHUS HOCAT LIEJIOCTHBIX XapaKTepP, BHITIOJHEHBI B TIOJTHOM 00beME,
CTPYKTYPHUPOBAHBI, MIPEACTABICHBI PAa3IUYHbIC TOUKU 3PCHHUS, TPOJEMOHCTPUPOBAH
TBOPYECKHUHN MOJXO/I.
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