MMWHOBPHA VKU POCCHU

deneparbHOE TOCYIAPCTBEHHOE OI0/DKETHOE 00Pa30BaATENBHOE YUPEKAEHUE BEICIIIETO
o0Opa3oBaHus

RN VTBEPKIAIO
% RKTQD 110 yueGHPH 1 MeToMIecKol
Sy % pabote

8 N/ Lﬁ///vyﬁlﬂy6aeBa

. 7 L 20=z/r.

Pab6oyasi nporpaMmMa JuCHHILTHHBI

HarpaBnenue noarotoBku/
CneyuanoHocmo

HampaBnenHocTs (mpoduiib) nporpamMMsl/
Cneyuanusayus
YpoBeHs BhICIIEr0 00pa3oBaHUs

®opma 00y4eHus

CocTaBUTENb(1):

10.03.01 Hugopmayuonnas 6ezonachocmo

Pesonachocme KOMALIOMEPHBIX CUCINEM (6 IKOHOMUKE U YNPAGTEHUY)

barxanaspuam

ouHan

k.usmar.H, [Imurpues Bragumup ['eopruesuy
K.3.H, ABnyuiesa Hanexna EBrenbeBHa

YacoB 1o y4eOHOMY MiaHy 324 Buabl KOHTPOJISI B cemecTpax:
B TOM YHCJIE:

KOHTaKTHas pabora 148 | Oxsamen: cemectp |

camocrosTenpHas paboTa 104 | Oxsamen: cemectp 2

npaKTH4ecKas MOAroTOBKa 0

4acoOB Ha KOHTPOJIb 72

Pacnpenesienne 4acoB JHCHUNJIMHDBI:

CemecTp: 1,2

Bun sanarui Yackwl
JleKLIMOHHBIE 3aHATHUS 60
ITpakTudeckue 3aHATHS 88
JlaGopaTtopHsie paboTh
HToro ayauTopHbIX 4acoB 148
CamocrosTenpHas paboTa 104
Yacel Ha KOHTPOJIb 72
HToro akageMuuecKnx 4acoB 324
OO0masi TpPyA0eMKOCTh B 3a4eTHBIX eIHHHIAX 9
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1. HEJIX OCBOEHUSA U CIHHUIIJINHBI

Hean:

W310KUTh HEOOXOIMMBIA MaTeMaTHUECKU armapaT v MPUBUTH OakagaBpam
HaBBIKM €T0 MCII0JIb30BaHMs [IPU aHAJIM3E M pellieHHH PO EeCCHOHAIBHBIX 3a1au.

2. MECTO JUCHUIJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMUbI

Hucuuminna b1.0 Marematuka (MaremaTuyeckuii aHanus, anredpa, reoMeTpus)
OTHOCHTCS K 00s13aTeapHOM yacTu bioka 1.

3. INTAHUPYEMBIE PE3YJBTATBI OBYUYHEHUS 110 AMCHUIIJIMHE

Koa 1 HauMeHOBaHUe Koa n
KOMITETeHIHH HANMEHOBAN e IInanmpyemeble pe3yJbTaThbl 00y4eHHUs MO
BbINYCKHUKA HHAUKATOpA AMCHHILTHIE
AOCTHKEHMSI
KOMIIeTeHI U
OIIK-3 - Cnocoben OIIK-3.01 - 3uamos: Memoodvl OuppepeHyuanbHo20 U UHMEZPaAILHO20
UCNONIL306AMD Cnocoben ucuyucieHus;, psaovl U UX CXOOUMOCHb, PA3N0NHCEHUE
Heobxooumble AHanIU3UPOBAmMs U | dnemenmapHulx QYHKYul 8 psod; Memoobl JUHEUHOU
Mamemamuieckue Memoovl | popmupogame aneebpwvl U AHATUMUYEeCKOU 2eoMempul; 8U0bL U CBOUICEA
0J1s1 peuieHus 3a0ay Mamemamudeckue | Mampuy, — CUcmeMmvl  JUHEUHbIX  aneedpauiecKux
npogheccuonanbHol Mmooenu 011 ypaeuenuti, N-mepunoe  1umelinoe  npocmpancmeo,
OessmenbHOCmuU obpabomku 8eKMOpbL U TUHElIHble onepayuu Hao HUMU.
OaHHbIX 8

coOmeemcmeu ¢
nocmaeneHHou
3a0ayel
npogeccuonanrbHou
oessmenbHoCmu

Ymemvw: uccneoosams ynkyuu, cmpoums ux epaghuxu;
uccneoosams psovl HA CXOOUMOCMb,
annapam  JIuHeUHOU — aneebpvl U
2eomempuu. .

UCNONB306AMb
AHANUMUYECKOTL

Braoemy: annapamom  ougghepenyuanbHo2o u
UHMESPATLHO20 UCHUCAEHUS, HABBIKAMU DeleHus 3a0ay
JUHEUHOU aneebpvl U aHATUMUYECKOU 2eomempuu OJisl
ananuza u QoOpMuUpoOBaHUs MAMEMAMULecKux mooenet
07151 00PaboOmMKU OAHHYIX. .

4. CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHbI*

O0beM TUCHUTIINHBI
Homep n (akajeMu4YecKHe 4achl)
HAaHMEHOBaHHE CoepsKane e
JAeP:KAHNE THCHUILTHHBI
TeM H/Win p KonTakTHas
pa3aeioB/TemM pabora
CPO
3JIT m3 JIP
Tema 1. ['eomeTpuueckue BEKTOpBI, JIMHEHHBIE ONIEpPALIUH, 2 6 5
I'eomeTpuueckue JIMHEMHO 3aBHCHUMbIC M JIMHCHMHO HE3aBHCHMBIC
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BEKTOPBL.

CUCTEMBl  BEKTOPOB,  0a3HCHI,
BEKTOpa, CKaJISIpHOE
OpPTOHOPMHPOBAHHBIE OA3UCHL.

KOOPJAMHATHI
MPOU3BE/ICHHUE,

Tema 2. MeTon

[IpsimoyrosbpHBIE KOOPAUHATHI HA TUIOCKOCTH U B
npoctpanctBe. llossipHble  KOOpJIMHATHI  Ha
I10ckocTU. CBS3b MEXAYy MNPSAMOYTOJBHBIMU U
MOJISIPHBIMU  KOOpAMHaTamMu. PaccrosiHue mexnay

KOOpJIMHAT.
TOYKAMM, JEJIEHUE OTpe3Ka B  3aJaHHOM
otHomeHnu. [loHsATHEe 00 ypaBHEHWH JHMHUI U
MTOBEPXHOCTEH.

Tema 3. . VYpaBHeHHE NpsAMON Ha IUIOCKOCTH. Pasnuunbie

YpaBHeHHE IpsIMoi
Ha TUTOCKOCTH U B
MIPOCTPAHCTBE,
ypaBHEHHE
IUIOCKOCTH B
MIPOCTPAHCTBE.

¢bopMBbl ypaBHEHHS HpPSAMOM Ha IUIOCKOCTH.
OcHoBHbIE 3a7aud Ha TMPSAMYI0 JIMHUIO Ha
IIJIOCKOCTH. YpaBHeHue IIJIOCKOCTH B
IIPOCTPAHCTBE. VYpaBHeHHs psAMON B

MpocTpaHcTBe. B3auMHoOE pacnonoxeHue npsiMbIxX
U IUIOCKOCTEMN B MMPOCTPAHCTBE.

Tema 4. Kpussie
BTOPOTO MOPAIKA.

OKpyXHOCTb, DJUIMIIC, rumepbona, mnapaboia.

Omnpenenenus, OCHOBHBIE CBOMCTBA.

Tema 5. BexkTopHoe
IIPOCTPaHCTBO Rn.

OmnpeneneHue M CBOMCTBA JMHEWHBIX OIEpaluii
HaJl  N-MEPHbIMH  BEKTOpaMH,  BEKTOPHOE
pocTpaHcTBO Rn JluneiiHO 3aBHUCUMBIE U
JUHEHHO HE3aBHCHMBIE CHCTEMBI BEKTOPOB.
CkansipHO€ NPOM3BENEHUE BEKTOPOB, HOpPMa
(mmuHa) n-mepHOro BekTopa. OpPTOrOHATBLHOCTD,
Yrojl MEXJy BEKTOpamu. ba3ucel, KOOpIMHATHI
BEKTOpa OTHOCUTENbHO Oa3uca. PaHr cucrembl
BEKTOPOB.

Tema 6. MaTpuiisl u
JEUCTBUS HAL

Onpenenenrie W BUIbl MaTpul, JlelcTBUsS Han
MaTpHULaMH, CBOMCTBA IEUCTBUM HaJ MaTPULIAMHU.
TpaHcnoHMpOBaHUE MATPUIIBI U €Tr0 CBOMCTBA.

HHUMMU.
Panr marpunel. O6paTHas MaTpula.
ITepectanoBku. IloHATHE ONMpemENUTENs  N-TO
Tema7.. nopska. CBolicTBa ompenenurens. PasnoxkeHue
Omnpeaenureny.

ONpeNleNIUTeNIl 1O  DJIEMEHTaM  CTPOK
CTOJI01I0B. BhIuncieHne onpeaenuTenci.

I

Tema 8. Cucremsl
JIMHENHBIX
YpaBHEHUI.

HccnenoBanue cucTeM JIMHEWHBIX YpaBHEHUH.
TeopeMsbl Kpamepa, Kponekepa-Kanemnn.
MeTo/ibl penieHrs CUCTEM JIMHEHHBIX YPaBHEHUM.
OnHOpOaHBIE CUCTEMBI JIMHEWHBIX YpPaBHEHUH.
CoOcTBeHHBIE BEKTOPHl M COOCTBEHHBIE YHCIIA
MaTPHIIBI.

Tema 9. HUucnossie
MOCJIEAOBATEIBHOCT
H.

Onpenenenne H TIPUMEPHI YHCIOBOM
IIOCJIEIOBATEILHOCTH. [Ipenensr YHCJIOBOH
IOCJIENOBATENILHOCTH. beckoHeuHo OoNblIne H
OECKOHEUHO MaJble IOCJIEIOBATEILHOCTH.
CsoiicTBa CXOIAIIHMXCS YHCIIOBBIX
nocienoBarenbHocTell. IloBeeHEe MOHOTOHHBIX
u OTpPaHUYEHHBIX YHCIOBBIX

noclieoBaTesIbHOCTENH. Hmcno e.

Tema 10. ®yHkMA
BEIIECTBEHHON

OcHOBHbIE YMCIIOBbIE MHOecTBa. OmnpenerneHue
dbyukum, neiicteus Han GyHKuusamu. OOpaTHas
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MIEPEMEHHOM.

¢yukuusa. [loHATHE O MOHOTOHHOCTH (DYHKIIMH.
OnemeHTapHbIe (YHKIHH.

Tema 11. Ilpenen u

Omnpenenenue mnpenenoB ¢yHkuuu. CBoicTBa
MIpeiesIoB. OnHocTopoHHME Mpeiebl.
Bbeckoneuno Manble M OECKOHEYHO OoJbIINe
¢yukmuu.  CpaBHeHHE OECKOHEYHO  MaJlbIX.
HenpeprsiBHOCTh (QyHKIIMH B TOuke. CBoiicTBa

HCHPCPRIBHOCTD HeNPEPBIBHBIX QyHKIMIA. ITpumeps
by, HENpPEPBIBHBIX  (QyHKOmit.  OZHOCTOPOHHSS
HenpepbIBHOCTH. [ToHATHE 0 TOUKaX pa3pbIBa U UX
knaccuukanus.  3ameuyaTenpHBIE  TPEAETHI.
CaoiicTBa GyHKIMH, HENPEPBIBHBIX Ha
IPOMEKYTKE.
Omnpenenenue Npou3BOJHONW (YHKIHMU B TOUKE.
Tema 12. CBs13b MEX Ty HETPEPBIBHOCTHIO u
Juddeperumposan | CYUIECTBOBAHUEM  KOHEYHON MPOU3BOJHON B
e Gpynxumii oguoit | ToUke. Jnddepenunan QyHkuuu B TOUKE, €ro
TepEMEHHOIA. CBs3b C IMPOM3BOJHON B Touke. [Ipom3Boanas

CJIOKHOW 1 o0patHOW QyHkuuu. [IponsBonHbe 1
nuddepeHnrabl BEICIIUX TOPSJIKOB.

Tema 13. CBoiicTBa

Teopembr ®epma, Poms, Jlarpanxa, Komwu,

nudhepeHImpyemMsl Jlonurana. Teopema Tennopa. Pazmoxenue
X (yHKIIHiL. OCHOBHBIX 3JIEMEHTapHbIX (QyHKUUN 1O (hopmyIie
Tennopa u MaxkiopeHa.
Ompenernienne U NPU3HAKK  MOHOTOHHOCTH
¢byHKIMKM onHOW mepeMmeHHOW. OmnpeneneHue u
Tema 14. MPU3HAKK JIOKAIBHBIX JKCTPEMYMOB (DYHKIIUHU
MOHOTOHHOCT, OJIHOM TMepeMeHHOM. 3ajaya  ONTUMU3AIUHU
SKCTPEMYMBL, byukmun, nuddepeHIMpyeMoll Ha 3aMKHYTOM
BBIITYKJIOCT npomexytke.  OmpezaeneHne U NPU3HAKU
yHKIHH OHOI BBIITYKJIOCTH  (DYHKIIMM ~ OJHOM  TMEPEMEHHOM.
TIepEMEHHOIA. Touxu neperuda rpaduka QyHKIUU. ACUMIITOTHI
rpapuka  QyHKOIMM  OAHOM  MEPEMEHHOM.
UccnenoBanue QyHKIUM OJHOW MEpPEeMEHHOW U
MOCTPOEHUE rpaduka.
[TepBooOpazHass ¥ HeompeAeNeHHbI HHTErpal.
Tema 15. 3 CBoiicTBa HEONpEIENEHHOr0 MHTErpaia, 3aMeHa
Heonpenenenbiid MEPEMEHHON W HMHTETPUPOBAHUE [0 YaCTIM B
HHTerpai. HeoTpe/IeIeHHOM MHTETpae. Tabnua
HEONPEeIeJICHHBIX HUHTETPAJIOB.
Omnpenenenue oOnpeAeNeHHOr0 MHTErpana U €ro
coiictBa. ®opmyna Hetorona-Jleitbnuna. 3amena
Tema 16. 3 MEPEMEHHOM M HHTETPUPOBAHHE II0 YaCTAM B
OnpeneneHHbId ONpeIETICHHOM UHTErpa’e. [Ipumenenus
HHTerpal. ompesieNieHHOro  MHTerpana.  HecoOGCTBeHHBIE
HHTETPabl, MPU3HAKU CXOJIUMOCTH
HeCcOOCTBEHHBIX UHTETPAJIOB.
Ornpenenenue byHKIIIN HECKOJIbKHUX
Tema 17. MEPEMEHHBIX. [Tonsitue npenena u
Orpe/IeeHHBI HETIPEPBIBHOCTU ~ HECKOJIBKUX  TIEPEMEHHBIX.
MHTErpal. ¢bynkuui. OnpeneneHue 4acTHBIX MPOU3BOIHBIX

nepBoro mnopsaka. Ilepserii  nuddepennman
(mosmmHass mpowu3BojHAs) (GYHKIUH HECKOJIBKUX
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nepeMeHHbIX. Juddepenuupyembie  QyHKIHH
HECKOJIBKMX MIEPEMEHHBIX, yCJIOBHE
muddepenmmupyemoctu.  CrnoxkHast — QyHKIUSA
HECKOJIbKMX TIepeMeHHbIX. [Ipom3BogHas 1o
HalpaBJIeHUIO0. ['pagMeHT U ero CBOMCTBA.
Yactaeie mpoumsBogHble ©  auddepeHmans
BBICHIMX NTOPsiAKOB. MaTpuua ['ecce.
Tema 18. OrnpezesieHne JOKaIbHBIX IKCTPEMYMBbI (DYHKITHI
OKCTpEMyMbI HECKOJIbKUX NepeMeHHbIX. HeoOxoaumoe ycioBue
(yHkumin 3KCcTpeMyMa. J{oCTaTOuHOE yCIOBHE IKCTPEMYyMa.
HECKOJIBKHMX VYcenoBHBIM  3KCTpeMyM. Meron  MHOXUTENEH
MEePEeMEHHBIX. Jlarpanxa. Haumensbliee 1 HanOosbliiee 3HaYCHUS
Hanmenbinee u (pyHKLH/H/I HECKOJIbKHX IIEPCMCHHBIX B 3aMKHyTOI71,
HauOoJIbIIEe OrpaHUYEHHOMN 00JIACTH. 6 4 6
3HavYeHUe QYyHKIUU
HCCKOJIBKHUX
NEPEMCHHBIX B
3aMKHYTOH,
OrpaHUYEHHOM
obmacTu.
KonTpoas: 72
Bcero no nucuuninne: 60 88 0 104

*3JIT — 3aHATHS JISKIIMOHHOTO TUTA, I13 — Bce BUABI 3aHATHI CEMHUHAPCKOTO THITA, KpoMe J1ab0opaTopHBIX
pa6or, JIP — maboparopusie padotsl, CPO — camocTosTenpHas paboTa 00ydaronerocs

5. YYHEBHO-METOINYECKOE U UH®OOPMALIMOHHOE

OBECHHEYEHME JNCIIUIIJINHBI

5.1 Pexomenayemas Jureparypa

Bnﬁﬂuorpa(]mquKoe OInuCaHue u3JaHud (aBTOp, 3arjJiaBme, BUa, MeCTO M 1roJl u3JaHusd, BJICKTpOHHI)Ie
KOJI. CTP.) pecypchl

1. Kpacc M.C. Marematuka B 5koHOMHUKe. ba3oBbIii Kypc : yadeOHHK /1l 0aKamaBpoB

M.C. Kpacc . — 2-e u3fl., ucop. u aon .— DIEeKTPOoH. AaH. — MockBa : 36C I0pait
M3narensctBo KOpaiit, 2016 .— 470 c.
2. Beicmias matemaTuka it 5koHoMHuCTOB : yaeonuk / H.III. Kpemep [u np.] ; mox
pex. npod. H.IIL. Kpemepa. - 3-e u3xa. - M. : KOHUTHU-JJAHA, 2017. - 479 c. 9bC ZNANIUM.
3. [llumayes, B. C. Briciias matematuka : yueonuk / B.C. lllunaueB. — D7eKTpoOH.
nan .— Mocksa : UHOPA-M, 2019. — 479 c. OBC ZNANIUM.
4. byrpos .C. Bricmiast MmatemaTtuka. 3agadnuk : yaeoHoe nocodue / S.C. byrpos,
C.M. Hukonbckuii . — DneKkTpoH. f1aH. — Mocksa : U3gatensctBo Opaiit, 2019 56C I0pait
— 192 c.



ЭБС%20Юрайт%20
ЭБС%20ZNANIUM.
ЭБС%20ZNANIUM.
ЭБС%20Юрайт%20

5.2 IlepeveHb JTUIEH3MOHHOTO U CBOOOTHO PACTIPOCTPAHSIEMOI0
NMPOrpaMMHOI0 of0ecrneYyeHus, B T.4. 0T€YeCTBEHHOI 0 MPOU3BOACTBA

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

5.3 Ilepeuens nHpopManuOHHbIX cipaBoYHbIX cucteM (MCC) u
COBpPEeMEHHBIX NpodeccuoHanbHbIX 0a3 JaHHbIX (CIIB/)

Ne HaumenoBanue CIIBJI/ UCC
1. DsekTpoHHas oubnuoteka Grebennikon.ru — www.grebennikon.ru
2. Hayunast anektponnas ouonuoreka eLIBRARRY — wwwe.elibrary.ru
3. Hayunast anektponnas oubnuoreka KubepJlennka — www.cyberleninka.ru
4. baza nanneix [IOJITTPE/] CripaBounuku — Www.polpred.com
5. baza nanaeix OECD Books, Papers & Statistics na miargopme OECD iLibrary
www.oecd-ilibrary.org
CrnpaBouHas npaBoBas cucrema Koncynprantlntoc (MHCTaIMpOBaHHBIN pecype
6.
CIIOI' DY mmm www.consultant.ru)
7 Cnpapounas npaBoBas cuctrema «I'’APAHT» (nHcTammpoBanssiii pecype CIT6I DY
' I WWW.garant.ru)
8 WudopmanroHHo-cripaBouHas cuctemMa «Komeke» (MHCTaIIMPOBaHHBIN pecypc
' CII6I DY mmm www.kodeks.ru)
9. DsekTponHas oubnmmoreunas cuctema BOOK .ru - www.book.ru
10. DnexrponHas GuGmmoreunas cuctema D5C FOPAUT — www.urait.ru
1. 3H€KTpOHH-O-6I/I6HI/IOTGIIHaSI cuctema SHAHUYM (ZNANIUM) —
Www.znanium.com
12. DnektponHas oubnmoreka CII6I' Y- opac.unecon.ru

6. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHHUE
JUCIHUITINHBbI
Jg peanuzannu JaHHOW AUCIHUIUIMHBI UMEIOTCSA CHIEHUAIbHBIE TTOMEIICHUS

JUIS. TIPOBEICHUSI 3aHATHI JIEKIIMOHHOTO THUIMA, 3aHATHM CEMHUHApPCKOro THIIA,
KYpPCOBOI'O MPOEKTUPOBAHUSA (BBIMOJHEHHUS KYpPCOBBIX palbOT) TpYyIMIOBBIX U

VH/IMBUIYaJIbHBIX KOHCYJIbTAIUN,

TEKyHIEr0 KOHTPOJII M MPOMEXKYTOUYHOU

arTeCTaluu, a TAKoKC MOMCILCHUA JJId CaMOCTOSITCIIbHOM pa6OTBI.

HOMGH_IGHI/IH OCHAIIICHBI 06OPYI[OB8,HI/ICM N TCXHHUYCCKHMH CPCIACTBAMH

oOy4eHusl.

[ToMemennss i1 CaMOCTOATENIBHOM pPadOThl 00YYaIOMIMXCS OCHAIICHBI

KOMITBIOTEPHON TEXHUKON C BO3MOKHOCTBIO MOJKIIOUeHUs K cetu "MHTtepuer" u
oOecreyeHrueM JJOCTYIIa B JJIEKTPOHHYI0 HHPOPMALIMOHHO-00pa30BaTEIbHYIO CPELy
YHUBEPCUTETA.
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HanMeHoBaHue yueOHBIX ayIMTOPUIi, NepeYeHb

Anpec
(MecTomoJ1I0:KeHE)

YueOHBbIX ayIuTOpuil

Ayn. 1043 VYuyebnas aymutopus (AJisi TPOBEICHUS] 3aHATHUM
JICKIIMOHHOTO THWIIA W 3aHITHH CEMHUHAPCKOTO THIMA, KypPCOBOTO
NPOEKTUPOBaHUS (BBINOJHEHUS KYpPCOBBIX padoOT), IPYNIOBBIX U
WHIUBUIYATbHBIX ~ KOHCYJIbTAIlMH, TEKYIIEro KOHTPOJIS U
IPOMEKYTOYHOM aTTecTanuu), O0OpyAOBaHA MYJIbTUMEIUHHBIM
koMIUiekcoM.Criennanu3upoBanHas ~ MeOenb U 000pyJ0BaHUE:
VYyebnas mebenb Ha 42 mocagouHbix MecT (mapt 21mrT.), pabodee
MECTO TpernojaBareis, Aocka menoBas 1 mr. (3-X cekIuoHHas),
kadpenpa lmrT.,, crom 2mr., cTyn wu3o 2mT.. IlepeHocHoi
MynbTUMenuiiHbI KoMmIuiekT: Hoytoyk HP 250 G6 1WY58EA,
Mynetumenuitapiii  npoektop LG PF1500G. HaGopst
JEMOHCTPALIUOHHOTO  OOOPYJIOBaHUSI W y4EOHO-HATJISAIHBIX
OCOOUH: MyJTbTUMETUHHBIC TIPIIIOKEHUS K JICKIIMOHHBIM KypcaM U
NPAKTUYCCKUM 3aHSATUSAM, HWHTEPAKTUBHBIC YYEeOHO-HATJISTIHBIC
nocoous.

191023, r. CankT-
[leTepOypr, yu.
Kanan
['puboenona,
30/32, nutep «Ay,
«by», «P»

Aya. 2045 VYueOnasa aynuropus (AJi1 TPOBEICHUS 3aHITHM
JEKIMOHHOTO THUIIAa M 3aHITHI CEMHUHAPCKOrO THUIMA, KypCOBOTO
POEKTUPOBAaHUS (BBIMIOJHEHUS KYpPCOBBIX padoOT), IPYMIOBBIX U
UHAVUBUIYAbHBIX ~ KOHCYJbTAllUM, TEKYIIEro KOHTPOIS W
OPOMEXYTOUHOM aTTecTanuu), o0OpyAOBaHA MYJIbTHUMEIUWHBIM
koMIuiekcoMm.Crienuanu3nupoBaHHass  Me0enb U 000pyaOBaHUE:
YyeOnass MeOenb Ha 78 MOCagOYHBIX MECT, pabodyee MeCTO
npenojaaBatens, 10cka MenoBas (3-x cekimonHas) - 1 mr., kageapa
- 1 wr., cTynbeB - 2 wr. [IepeHOCHON MyIbTUMEINWHBIA KOMIUIEKT:
HoyTtoyx HP 250 G6 1WY58EA, Mynbstumenuiinsiii mpoektop LG
PF1500G. HaGophb! 1eMOHCTpalIMOHHOTO 000PY/I0BaHUS U y4eOHO-
HArJIAHBIX ~ MOCOOWiA:  MyJbTUMEAMIHBIE  MPUIOKEHUS K
JEKUMOHHBIM KypcaM M MPaKTUYECKUM 3aHSITHSM, UHTEPAKTUBHBIC
y4eOHO-HATrJIS THbIE TTOCOOHSI.

191023, r. CankT-
[TerepOypr,  yi.
Kanan
['puboenona,
30/32, mutep «A»,
«by», «P»

7. METOANYECKHUE YKA3ZAHUA JUIA OBYYAIOLLET'OCH 11O

OCBOEHMIO JUCLHUMJIUHBI

[Ipuctynags K U3YYEHUIO JUCLMIUIMHBI,
O3HAKOMUTBCA CO CIAEAYIOUMMHU IOKYMEHTaMU:
- y4eOHO-METOIMUECKOMN TOKYMEHTAIIUCH;

- JJOKaJIbHBIMH HOPpMAaTHUBHBIMU aKTaMHu,

OCHOBHBIC BOITPOCHI opraHu3anuunu " OCYIICCTBJICHUA

oOyuaronemMycsi He00X0JIMMO

pernaMeHTUPYOLNMU

o0pa3zoBaTeIbHON



JeSTeIbHOCTH, B TOM YHUCJIE€ PErJIaMEHTUPYIOLIUE MOPSII0K IPOBEACHUSI TEKYIIETO
KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluu 00y4JaroIuxcs;

— rpadukomM KOHCYJIbTaITHi COTPYJAHHUKOB npodeccopcko-
IIPENoIaBaTeNbCKOr0 COCTaBA.

VYpoBeHb U riIyOMHA OCBOEHMS IMCLUUIUIMHBI OINpPENEISIOTCS aKTUBHOM U
CHUCTeMaTU4YecKoil paboToil 0Oydaromuxcsl Ha JIEKIMOHHBIX 3aHATHSX, 3aHITHIX
CEMHHAPCKOTO THWIIA, BBIIOJIHEHWEM CAMOCTOSITEIbHOW PabOTHl, B TOM YHCIE B
YaCTHU BbIACJICHUS HauboJjee 3HaUUMbIX U aKTyaJIbHBIX IPOOJIeM Ui TajdbHEeHIIero
u3ydeHusa. OcoObIM YCIOBHEM Ka4eCTBEHHOTO OCBOCHUS IUCIUIUIMHBI SIBISETCS
3p¢eKkTuBHAas OpraHu3alus TpyAa, [O3BOJSIONIAS PACHpPElCNIUTh Y4eOHYIO
Harpy3Ky paBHOMEPHO B COOTBETCTBUHU € TpauKoM yueOHOro Imporecca.

[Ipy moAroToBKEe K Yy4eOHBIM 3aHITHSIM OOYYArOIIMMCS IPEIOCTABISIECTCS
BO3MOXKHOCTb ~ IOCELIEHUS  KOHCYJNbTALUA  COTPYJHUKOB  IMPOdeccopcKo-
npenojasarenbckoro cocrtaBa CIIOI'DY cornmacHo pacnucaHuio, yCTaHOBICHHOMY
B Irpayike KOHCYJIbTAIH.

AyauTtopHass ¥ BHeaynuTOpHass paboTa o0OydYaromuxcs IOJDKHA OBITh
HalpasjieHa Ha (pOpMUPOBAHUE!

— (yHaamMeHTaIbHBIX OCHOB MUPOBO33pEHUS oOyuaromxcs U
€CTECTBEHHOHAYYHOI'O MTO3HAHMUS,

— 0a3uCHBIX 3HAHUM, COOTBETCTBYIOIIMX HAMpPaBICHUIO TOJATOTOBKH H
3asBJICHHOW TmpodeccroHanbHOil o00nactu, (GOPMHUPYIOMUX LEJIEBYI0 U
1po(heCCUOHATIbHYIO OCHOBY IS TOJATOTOBKH KaJIpOB;

— mpodeccrnoHaIbHbIX KOMIETEHLUUH OPHUEHTHPOBAHHBIX Ha YJIOBJIETBOPEHHE
NOTPEOHOCTEN phIHKA TPY/A;

— WHIUBUIYaJbHOU TPACKTOPHH IMOCPEICTBOM OCBOCHHS YHUKAIBLHOTO Habopa
npo(eCCHOHATBHBIX KOMIIETEHIIMI  JOMOJHSAIOMUX KOMIETEHTHOCTHYIO
MOJENb  OOydarllerocsi, 3a CYeT OpUEHTAUMH Ha  KOHKPETHbIE

npodeccruoHanbHble CEUAIN3UPOBAHHbIE 00JIACTH 3HAHUM, ONTpeIeIsieMble
NPEACTaBUTENISIMHU PbIHKA TPY/Ia;

— METaHaBBIKOB OOYyYarolMXcs, TAKUX KaK: KOMaHJHas paboTa W JIWIEpCTBO,
aHalu3 JaHHBIX, HU(POBBIE HABBIKU, pa3pabOTKa M peaju3alusi MPOEKTOB,
MEXKKYJbTYPHOE B3aUMOJCHCTBHE.

8. OCOBEHHOCTH OCBOEHUA IUCHUIIJIMHBI U1s1 UHBAJIN1OB
N Jinl C OrPAHUYEHHBIMHU BO3ZMOXHOCTAMMU 310POBbA

OOyuenune o0yJaronmxcsi ¢ OrpaHUuYCHHBIMHI BO3MOKHOCTSIMU 3JI0POBbSI MIPU
HEOOXOJIMMOCTH  OCYILECTBJISIETCS HA OCHOBE aJalTUPOBAHHOW pabouei
IporpaMmMbl  C  HUCIOJIb30BAHUEM  CIECHHMAIBHBIX  METOJOB  OOydeHUs U
JUJAKTUYECKUX ~ MaTepualioB, COCTaBJIEHHBIX C Y4Y€TOM  OCOOEHHOCTEH
NCUX0(U3NYECKOTO Pa3BUTHUSI, WHIUBUAYAIbHBIX BO3MOXKHOCTEM W COCTOSIHUS

3JI0POBbsI TAKUX 00yUaromuxcs (00yJaronerocs).
9



B 1mensx ocBoeHMs y4eOHON MpOrpamMMmbl TUCHHUIUIMHBI WHBAJIWJIAMH W
JUIIAMHA  C  OTPAHMYCHHBIMH  BO3MOXHOCTSIMH  37I0POBbS Y HHUBEPCUTET
00ecCIIieunBacT;

— JUIsl MHBAJIUJIOB M JIMI] C OFPAHMYEHHBIMU BO3MOKHOCTSMHU 3JI0POBbSI 1O
3pEHUIO: pa3MEILEHUE B JOCTYIHBIX AJIs1 OOy4aroluXcs, SBISIOLUXCSA CIENbIMU
WIK CIa0OBUIAIIMMHU, MECTaXx M B aJalTUPOBAaHHOM (opme CcrpaBOYHON
uHpOpMaIlMM O pACNHCAHUM YYEOHBIX 3aHSATUH; NPHUCYTCTBHE ACCHUCTEHTA,
OKa3bIBAIOIIETO 00yYaroIeMycsi HEOOXOJUMYIO TOMOIIIb; BHITYCK albTEePHATUBHBIX
(GbopMaToOB METOANMYECKUX MATEPUAJIOB (KPYIHBIN WPUGT WK ayauodaiiibl);

— JUI1 MHBAJIIWJOB U JIALl C OTPAaHUYEHHBIMHA BO3MOKHOCTSIMU 310POBbS 10
CIIyXY: HaJJIeXKAIIMMU 3ByKOBBIMU CPEJICTBAMH BOCTIPOM3BEICHUE HH(OpMaIUK;

— JUJI1 MHBAJIUAOB W JUIl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbBS,
MMCIOIMX  HAPYLICHUS  OMOPHO-JABUTATEIbHOTO  ammapara: BO3MOXHOCTb
OeCIPEensATCTBEHHOTO JOCTYIIa O0yYaroIIUXCs B yUeOHBIC TTOMEIICHUS, TyaJeTHbIC
KOMHAThl U JApyrue momenieHus kadeapbl, a Takke NpeObIBaHHE B YKa3aHHBIX
MTOMENICHUSAX.

OO6yuaronuecs u3 yuciaa UHBaAIUI0B U aull ¢ OB3 obecrieueHbl ne4aTHBIMU
U (unm)  DIEKTPOHHBIMM — O0pa3oBaTelNbHBIMH — pecypcaMu B (opmax,
aJIalITUPOBAHHBIX K OIPaHUYEHUsIM UX 310poBbsi. OOpazoBaHHEe OOYYaAIOIIUXCS C
OTrPaHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBbS MOYKET OBITh OPraHM30BaHO Kak
COBMECTHO C JPYIMMH OOYy4YaloIIMMHUCS, TaK M B OTACIBHBIX TIpynmax HId B
OTJIEJIbHBIX OpTaHU3aIUsIX.
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®OH/J ONEHOYHBIX CPEACTB

1.1 KoHTpoJIbHBIE BONPOCHI U 32aHUSA K IPOMEKYTOYHOI aTTeCTAIUU

OrnpenenieHre TEOMETPUISCKOTO BEKTOpa, JJIMHA TE€OMETPUYECKOTO BEKTOpa, YroJl MEXIy
FeOMETPUYECKIUMH BEKTOPaMHU.

Ornepanuu Ha/i TeOMETPUUECKHUMH BEKTOPaMH U KX CBOHCTBA.

CkansipHOe MPOMU3BEICHUE TeOMETPUUECKUX BEKTOPOB, CBS3h CKAISPHOTO MPOU3BEACHUS C
MPOEKITMel BEKTOpa Ha BEKTOP.

CBoOlCTBa CKaJSIPHOTO NPOU3BEIECHHUS T'€OMETPUYECKHMX BEKTOPOB.  OpTOrOHaIBHOCTH
T€OMETPUYECKUX BEKTOPOB, BBIYHCIEHHE CKaISIPHOTO TMPOU3BEACHUS TE€OMETPUYECKHX
BEKTOPOB B KOOP/IMHATAX.

[IpsiMoyronbpHas cucTeMa KOOpAUHAT Ha TIOCKOCTH. BrIuncnenue AMHbBI OTpe3Ka.
[IpsimoyronbHas cucTeMa KOOpPAWHAT Ha TUIOCKOCTU. BhrumciieHMe KOOpauHAT TOYKH,
JSNAIINN OTPE30K B 3aIaHHOM OTHOIIICHHUH.

[Tonsipaple KOOpPAMHATHI HA TUIOCKOCTH, MOJIIOC, MOJISAPHAs OCh, MOJSPHBIA YTOJ, CBSI3b
MOJISIPHBIX M JIEKAPTOBBIX KOOPIMHAT.

YpaBHeHUs IPSMOM Ha IUIOCKOCTH, COAepIKaIIie yrioBou koddduiuent. I'eomerprudeckuii
CMBICT YTJIOBOTO KO3 (HUIIneHTA.

YpaBHEHUE TPAMOUN, TPOXOASAIIEN Yepe3 ABE TOYKU. Y paBHEHUE IPAMOM B OTPE3KaX Ha OCSX.
OOmee ypaBHEHHE TPSMOM Ha IUIOCKOCTH. ['€OMETpHYECKUH CMBICT KO3(DPHUIIMEHTOB
ypaBHEHUS.

B3aumHoe pacmonokeHne MpsMBIX Ha TUIOCKOCTH: YCIIOBHUS NapauIeIbHOCTH TPSMBIX Ha
MIJIOCKOCTH, YCJIIOBHE COBIAJICHUS JIBYX MPSMBIX.

B3anMHoOe pacrnionokeHne MPSMBIX HA TUIOCKOCTH: YCIOBUS MEPHEHANKYISIPHOCTH TIPSIMBIX
Ha MJIOCKOCTH, BBIYUCIICHUE OCTPOTO yTila MEXAY MPSMBIMHU Ha TJIOCKOCTH.

Paccrostnme OT TOYKM 0 TPSAMON Ha TUIOCKOCTH, PACCTOSHUE MEXKIY NapauieIbHBIMU
MPSIMBIMHU Ha TIJIOCKOCTH.

DIIHIC, ONpeiesieHne U KAHOHWYECKOE YPAaBHEHHE DJUIHIICA, PACCTOSIHUE MEXTYy (OKycamu,
MONYOCH DJJUIMIICA, BEPUIMHBI JJITUIICA, OCH CHUMMETPUHM OJJuInIica, (OKYCHl JIUINIICA,
AKCIICHTPUCUTET AJLIUIICA, (OKATbHBIC PpaAryChl dImuIca ((GopMyIbl).

VYpaBHeHHE OKpPYKHOCTH, KacaTeldbHas K OKPY)KHOCTH, YpaBHEHHE KacaTelIbHOH K
OKPYKHOCTH.

['umepOoina, onpeseneHne 1 KAHOHMYECKOE YPaBHEHHE TUTIEPOOITbI, ACUMITOTHI TUTICPOOJIBI,
BEpIIMHBI THUMEPOOJIBI, OCH CHMMETPUU THUNEPOOJBI, TMOIYOCH THUIEpPOObl, (QOKYCHI
runepOoIbl, SKCIEHTPUCUTET TUTIEPOOIIBI, (POKATBHBIE PATUyChl THIEPOOIIHI (PopMyIIbI).
[Tapabomna, onpenenenrne 1 KaHOHUYECKOe ypaBHEHHE 1MapadoIibl, 0Ch CHMMETPHN TTapadoJIbl,
BEpIIMHA TTapadOoJIbl, IKCIICHTPUCUTET NTapaboITbl, OKAIBHBIN paanyc mapadoisl (popmya),
JIMPEKTpHUca napadosbl.

Paznuunbie hopMbl ypaBHEHHS MIIOCKOCTH B IPOCTPAHCTBE.

B3auMHOe pacnoyiokeHHe IUIOCKOCTEH: YCIOBHE MNapaiebHOCTH IIOCKOCTEH, yCIIOBHE
MEPIICHIUKYIIPHOCTH TUIOCKOCTEH, OCTPHIN YTOJ MEKIY TUIOCKOCTSIMH.

PaccrosiHre OT TOYKH 710 MIIOCKOCTH, PACCTOSTHUE MEXTY TapaijIeIbHBIMU MJIOCKOCTSIMHU.
Kanonnueckoe ypaBHEeHHE TIPSAMOU B MPOCTPAHCTBE, MapaMmeTrpuyeckas Gopma ypaBHEHUS
IPSIMOM B IPOCTPaHCTBE. ['eoMeTpUUECKUil CMBICI TapaMeTPOB YPABHEHUI.

B3anMHoe pacrmionoskeHre TpsIMBIX B IIPOCTPAHCTBE: yCIIOBHE MapaJlJIEIbHOCTH MPSIMBIX B
MPOCTPAHCTBE, YCIOBHE MEPHEHANKYISIPHOCTH MPSMBIX B TMPOCTPAHCTBE, YTOJ MEXIY
CKPEIIUBAIOIIIMHUCS TPSIMBIMHU.
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Bzanmuoe PaCIIOJIOXKCHUC HpﬂMOﬁ U IUIOCKOCTU: YCJIOBHUC IIapaJlICIIbBHOCTH pr[MOfI u
IJIIOCKOCTH, YCJIOBHEC TMECPICHAUKYIAPHOCTHU HpﬂMOﬁ M IUIOCKOCTH, YI'OJI MCXKIY HpﬂMOfI n
IIJIOCKOCTBIO.

3ajaya O NPOEKUMM TOYKM Ha IUIOCKOCTb, 3a7ada O TOYKE, CHUMMETPUYHON JaHHOMN
OTHOCHTEJIBHO IIJIOCKOCTH.

BexTopHOe nMpocTpaHCTBO , -MEPHBIN BEKTOP, KOMIIOHEHTBI -MEPHOT'O BEKTOpa, PABEHCTBO -
MEpHBIX  BEKTOPOB, CyMMa -MEpHBIX BEKTOPOB, HYJEBOM -MEpHBIH  BEKTOp,
MIPOTUBOTIOIOXKHBIA -MEPHBII BEKTOpP, YMHOKEHHE ~-MEPHOTO BEKTOpa Ha YHCIIO, BHIYUTAHNE
-MEpHBIX BEKTOPOB.

CkansipHO€ IpOM3BENEHUE N-MEPHBIX BEKTOpPOB. CBOWCTBA CKAJISPHOIO IPOU3BEICHUS.
Boruncnenue yria Mexay -MepHbIMH BEKTOPaMH, OPTOTOHAJIbHbIE ~-MEPHBIE BEKTOPBI.
CucremMbl BEKTOPOB, JTUHEHHAss KOMOUHAIIHS BEKTOPOB CUCTEMBI (K0d((PULIMEeHThI TUHEHHON
KOMOHMHAIINHN), Pa3JI0KEHHE BEKTOPA 110 BEKTOPaM CHCTEMBI (KO3 PHUITMESHTHI pa3I0KEHUS).
JInHeHO 3aBHCUMBIE U JIMHEITHO HE3aBUCHUMBIE CHCTEMBI BEKTOPOB. lIIpu3HaKu MWHEWHOMN
3aBUCUMOCTH U JINHEHHON HE3aBUCUMOCTH.

basuc npoctpanctBa Rn. Koopaunatel BekTtopa B 0aszuce. EAMHCTBEHHOCTH pazioKeHUs
BEKTOpa 1o 0a3ucy.

Martpuups! (371€MEHTBI, CTPOKa, CTOJ0eI, pa3Mep), BUAbI MaTpULl (KBaApaTHas, TPEYToabHAs,
CTyIl€HYaTasl, AMaroHajabHasl, CKaJspHas), HyJeBas MaTpHLa, EAMHUYHAS MaTpUIIA.
JleiicTBUS HaJ MAaTPULIAMU: CIOXKEHHE MAaTPHULl, YMHO)KEHHUE MaTPULbI HA YHUCIIO, YMHOKEHUE
MaTpullbl Ha MaTpully. CBOICTBa AEMCTBUI HaJ MaTpulaMu. TpaHCIIOHUPOBaHUE MAaTPHULIBI.
Onpenenurens MaTpuibl. OmnpeneneHne, CriocoObl BEIYUCICHHS.

MuHOpsl  3JIEMEHTOB  ONpeAenuTeNsd,  aireOpanyeckue  JONOJHEHHsS  3JIEMEHTOB
ONpEeAENUTENsA, pa3JIOKEHUE ONpPENeNIUTeNsl MO CTpoke (Mo cTonlily), BBIYUCIECHUE
OTIPEIENIUTENS] ¢ TIOMOIIBIO 3JIEMEHTAPHBIX NpeoOpa3oBaHuii M (OPMYIIBI pa3IOKEHHUS 110
CTpoKe (10 cToNOILy), ONpeeIUTENb MPOU3BEACHHUS MATPHII.

Teopema Jlammaca. CBolicTBa onpeaenuTeen.

Onpenenenune oOpaTHOM MaTpullbl. EqMHCTBEHHOCTh 0OpaTHOM MaTpuibl. Onpenenurenb
oOparHoii martpunpbl. IlpusHak cyuiectBoBaHusi oOpaTHOM MaTpulel. HeBbIpoxkaeHHas
MaTpHla.

Crioco0wI BerauciaeHust 0opaTHoi MaTpuilsl. COr03HAs MaTpHIIA.

Pemenne MaTpUYHBIX YpaBHEHUM.

MuHopBI MaTpULIbl, MOHSATHE 6a3UCHOTO MUHOpa. OrpeneneHne panra MaTpHIlbL.

CucremMbl JTUHEHHBIX YpaBHEHWIA: OCHOBHBIE TOHATHA, (opMbl 3amucu. OCHOBHas U
pacIMpeHHass MaTpHIIBl CHCTEMbl JMHEHHBIX ypaBHEHWHU. [loHATHE pemIeHHs] CHCTEMBI
JINHENHBIX YPAaBHEHUU.

Teopema Kponekepa—Kanemnnu. UccnenoBanue cucTeMbl JUHEUHBIX YPAaBHEHUM.

Pemenne cucteM IMHEWHBIX YpaBHEHUM, B KOTOPBIX YHWCIO YPAaBHEHHH PABHO YHUCITY
HEW3BECTHBIX TIepeMeHHbIX. Teopema Kpamepa.

Merton [Maycca penieHust CHCTEM JIMHEHHBIX YPaBHEHUM.

OpHOpOAHBIE CUCTEMBl JHUHEWHBIX YpaBHEHUH, YCIOBHE CYIIECTBOBAHUS HETPUBHUAIBHBIX
pelieHui OJHOPOTHON CUCTEMBI JINHEHHBIX YPAaBHEHU.

CoOcTBeHHBIE YHCIIa U COOCTBEHHBIE BEKTOPHI MaTPHIIBI.

Jluneitnas GanaHcoBasi MOJIEIb.

JHanbl toukn&lt;Object: word/embeddings/oleObject].bin>, &lt;Object:
word/embeddings/oleObject2.bin>u&lt;Object: word/embeddings/oleObject3.bin>.
Brerancnmuts &lt;Object: word/embeddings/oleObject4.bin>.

Ha  Bektopax  &lt;Object: word/embeddings/oleObject5.bin>  u &lt;Object:
word/embeddings/oleObject6.bin> mocTpoeHn mnapanmienorpamM. Haiinure muomags 3TOro
napajuiesiorpaMmma.

Haiitn 3Hauenue mapamerpa &lt;Object: word/embeddings/oleObject7.bin>, mpu KoTOpoM
BEKTOPBI &lt;Object:  word/embeddings/oleObject8.bin>  u &lt;Object:
word/embeddings/oleObject9.bin> B3auMHO nepHeHIUKYIISPHBL.
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66
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69

70
71
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73

W3BecTHbl nekapToBbl kKoopauHathl Touek:&lt;Object: word/embeddings/oleObject10.bin>,
&It;Object: word/embeddings/oleObject11.bin>, &It;Object:
word/embeddings/oleObject12.bin>. Haiiaute monsipHble KOOPIMHATHI 3THX TOYEK, €CIH
MoJIsIpHasi OCh coBmajaet ¢ ocbio OX.

[Tyctp 3aJIaHbl, TIOJISIPHBIE KOOPJIMHATHI TOYEK &lt;Object:
word/embeddings/oleObject13.bin>,  &It;Object:  word/embeddings/oleObject14.bin>,
&lt;Object: word/embeddings/oleObject]15.bin>. Haiinute aekapToBBI KOOPAMHATBHI STHX
TOYEK.

Ha ocm abcumcc  Haiiamre  TOuKy, yaaneHHyro or  Toukm  &lt;Object:
word/embeddings/oleObject]1 6.bin> na  &It;Object: word/embeddings/oleObject17.bin>
eIMHUII.

Hanucate ypaBHeHue mpsiMod, mnpoxopsmied uvepe3 Touky (-4;6) u orcekaromed ot
KOOPJMHATHOTO yIJia TPEYTOJIbHUK IUIOMAIABIO 6 KB. €.

OKpy>KHOCTh, KacamoIascs Oceld KOOpAWHAT, MPOXOAUT dYepe3 Touky &lt;Object:
word/embeddings/oleObject18.bin>. Hanmcats ee ypaBHeHue.

Hanwucatps ypaBHEHHE 3JUIMIICA, Y KOTOPOTO PACCTOSIHUS OT OJHOTO U3 (JOKYCOB JI0 KOHIIOB
0011b11101 OcH paBHBL S U 1.

Ha runep6one &lt;Object: word/embeddings/oleObject19.bin> B3sta Touka M ¢ opanHaTOM,
paBHoii 1. HaiiTi paccTosiHus OT Hee 10 POKYCOB TUTIEPOOITBI.

Hammucatp ypaBHeHHe napabosisl, mpoxosmiei yepe3 Touku (0;0) u (-1;2) u cuMMeTpuaHOR
otHOcuTenbHO ocu OX.

Hanucatb ~ ypaBHeHume  1ulocKocTH, — mpoxoxasmed  uepe3  Toukun  &lt;Object:
word/embeddings/oleObject20.bin> , &lIt;Object: word/embeddings/oleObject21.bin> u
neprneHuKyIApHOi m1ockoctu &lt;Object: word/embeddings/oleObject22.bin>.
CocraButh ypaBHEHHUE TUIOCKOCTH, MPOXOsiel depe3 Touky (1;3;2) u nepneHaAuKyIsipHOI
npsimoit &lt;Object: word/embeddings/oleObject23.bin>.

Haiitu paccrosiuue ot touku &lt;Object: word/embeddings/oleObject24.bin> no npsmoit
&It;Object: word/embeddings/oleObject25.bin>.

JaHpl  MaTpHIIbI &lt;Object:  word/embeddings/oleObject26.bin>,  &lt;Object:
word/embeddings/oleObject27.bin>. HaiinuTe npou3BeaeHre STHX MATPHIL.

Jlaubpl  MaTpUIIBI &lt;Object:  word/embeddings/oleObject28.bin> u  &lt;Object:
word/embeddings/oleObject29.bin>. Haiigure MaTpHUILy &lt;Object:
word/embeddings/oleObject30.bin>.

Haiitu onpenenurens matpuiisl &It;Object: word/embeddings/oleObject31.bin>, pa3znoxus
€ro IO TPEThEMY CTOJIOILY.

Haiitn onpenenutens &lt;Object: word/embeddings/oleObject32.bin> , ecnu &lt;Object:
word/embeddings/oleObject33.bin>

Haiitu matpuity, oOpatHyto k ganHoi &lt;Object: word/embeddings/oleObject34.bin>.
Haiitu OTIPENICIIUTEINh MaTpHIIbI, oOpaTHOI K JTAHHOM: &lt;Object:
word/embeddings/oleObject35.bin>.

Haiigure panr marpuist &lt;Object: word/embeddings/oleObject36.bin>.

Jlana cucrtema JuHEHHBIX ypaBHeHHI&It;Object: word/embeddings/oleObject37.bin>.
Haiinure 3nauenme mnepemennod &lt;Object: word/embeddings/oleObject38.bin> mo
dopmymnam Kpamepa.

Haiitu o61uee pemieHye cucTeMsbl JINHEMHBIX YpaBHEHUH

Haiitn coOcTBeHHble uuWcina W cOoOCTBeHHbIe BekTopsl  Matpuibl  &lt;Object:
word/embeddings/oleObject40.bin>.

Omnpenenenue U MpUMEpbI YUCIOBOH MOCIIEI0BATEILHOCTH.

[Ipemensl 4YHMCIOBOW  TOCTEIOBATEIILHOCTH: KOHEYHBIH UM OECKOHEYHBIE IPEIebl,
OTIpEIeIICHUS, IPUMEDPHI.

Cxopsimasicss  TIOCJIEIOBAaTEIbHOCTh, OTPaHUYEHHAs TOCie0BaTeNbHOCTh.  CBoicTBa
CXOJISIIMXCS YMCIIOBBIX TOCIIeA0BaTeIbHOCTEN. Uncio e.

CBoiicTBa npe/eoB MOCIe0BATENLHOCTEH.
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Onpenenenue npezena GyHKIUH.
beckoneuHo masnble 1 6eCKOHEUHO OoublIMe QYHKINH.
CoiicTBa npenienoB ¢pyHKIuU. OQHOCTOPOHHHUE TIPEIEIbI.
3ameuaTesbHbIE MPeIebl.
HenpeprsBHOCTh PyHKIIMU B TOUKE.
[TonsTHE O TOUKAX pa3pbIBa U UX KIACCUPHUKAIINS.
CBoiicTBa (PyHKIIMIA, HEMPEPHIBHBIX B TOUKE.
CBoiicTBa (YHKIIHIA, HETIPEPHIBHBIX Ha OTPE3KE.
AcumnTotsl rpaduka GyHKIUH.
OnpeneneHre MPOU3BOAHON (DYHKIMH, €€ TEOMETPUUYECKHUIN CMBICT, YpaBHEHHE KacaTelIbHON
K KpHUBOM.
Tabnuia mporu3BOIHBIX 3JIEMEHTAPHBIX (PYHKIIHH.
[IpaBuna quddepenumpoBanusi.
[TponsBoaHas ciOKHOM U 0OpaTHOM (PYHKIIHH.
CBsi3b MKy HEMTPEPHIBHOCTHIO U (D (HEePEHIIMPYEMOCTHIO (YHKITHH.
Huddepenunan GpyHKIUU, €T0 TEOMETPUUECKUN CMBICI.
ITpousBonubIe U MU QepeHnnanbl BHICIINX TOPSIKOB.
Teopema ®Pepma.
Teopema Poms.
Teopema Jlarpanka.
Teopema Komu.
Teopema Jlonuraisi.
Omnpenenenne U NpU3HAKW MOHOTOHHOCTH (DYHKITMH OJTHOW TIEPEMEHHOM.
Onpenenenue JOKAJIbHBIX 3KCTPEMYMOB (YHKUMHM OJHOW mnepemeHHOH. Heobxoaumoe
YCIIOBHUE JIOKAJIIBHOTO 3KCTPEMYyMa.
Omnpenenenre JIOKaTbHBIX JKCTPEMyMOB (YHKIIMH OIHOW mepeMeHHoil. JlocTaTounbie
YCIIOBHS yCJIOBHE JIOKAJIbHOTO 3KCTPEMYyMaA.
Hau6onbiee n HauMeHblIee 3HaYeHNE (PYHKLIMN HA 3aMKHYTOM MPOMEKYTKE.
Omnpenenenne v MPU3HAKK BBIMYKIOCTH (QYHKIIMH, TOYKH Tieperuda rpaduka GyHKIuu.
Teopema Tetnopa.
Pa3nosxeHne oCHOBHBIX 3JeMeHTapHbIX PyHKUMH 1o popmysiam Teitnopa u Maknopena.
[TepBooOpasHas u HeONpeIEIeHHbIN HHTErpall, €ro CBOMCTRA.
TaGnuia HeonpeeNeHHBIX HHTETPAJIOB.
3aMeHa epeMEeHHOM B HEONpeAeIEHHOM HHTerpalie.
WHuTerpupoBaHue 1o 4acTsM B HEOIIPEEICHHOM UHTErpaje.
Onpenenenue onpeneaeHHOro HHTerpaga U €ro reoOMETPUYECKH CMBICIL.
CBoiicTBa ONpEIeIEHHOT0 HHTErpaa.
®opmyna Herorona-Jleitbuuna.
3aMeHa ePEMEHHOM U MHTETPUPOBAHUE 10 YACTSM B OIIPEEICHHOM MHTErpase.
Boruncnenue miomaay ¢ mOMOILbIO OMPEeIEHHOT0 HHTErpaa.
HecoOcTBeHHBIC MHTETPAITBI, TPU3HAKH X CXOJAUMOCTH.
Omnpenenenne GpyHKIMH HECKOJIBKUX IEPEMEHHBIX, OCHOBHBIE ITOHATHSI.
[Ipenen u HENPEPBHIBHOCTh (PYHKIIUN HECKOIBKHUX MEPEMEHHBIX.
YacTHbIe MPOU3BOTHBIC TIEPBOTO M BTOPOTO MOPSIIKOB.
HuddepeHnmpyeMocTs 1 OIHBIN auddepeniman GyHKIUNT HECKOJIbKUX TEPEMECHHBIX.
IIponsBoaHas no HanpasiaeHUO. ['pagueHT u ero cBOMCTBA.
Omnpenernenne TOKaIbHBIX 9KCTPEMYMOB (YHKIMI HECKOJIIBKUX IepeMeHHbIX. Heobxonnmoe
U JI0OCTaTOYHOE YCJIOBUS IKCTpEMyMa.
VY cnoBHBIN KCTpEMYM, METOJT MHOKUTeEIEH Jlarpanxka.
Haumenbiiee n Hambosnpiiee 3HadeHHe (QYHKIMU HECKOJIBKUX apTyMEHTOB B 3aMKHYTOM,
OTpaHWYEHHON 00IacTH.
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Haiitu &It;0Object:  word/embeddings/oleObject41.bin>, mpwu &lt;Object:
word/embeddings/oleObject42.bin>.

Haiitn mpenen mocnenoBarensHoctr &lt;Object: word/embeddings/oleObject43.bin>
Haiitu npenen pynxmum:  &lt;Object: word/embeddings/oleObject44.bin>.
Haittu npenen pynxmun  &lt;Object: word/embeddings/oleObject45.bin>.

Haiitn BEPTHKAJIbHEIC ACHMIITOTBI rpaduka byHKITII &lt;Object:
word/embeddings/oleObject46.bin>.
Haiiti MIPOU3BOAHYIO TEepBOTO opsiIKa byHKIHA &lt;Object:

word/embeddings/oleObject47.bin>.

Haiitu Touku, B KOTOPBHIX YIJIOBOM KOI(G(HUIMEHT KacaTelbHOM K rpaduky (QyHKIHH
&lt;Object: word/embeddings/oleObject48.bin> paBeH qHUCITy &lt;Object:
word/embeddings/oleObject49.bin>

Hanucats ypaBHEHHUE KacaTeIbHOU K rpaduky dbyHKIMHA &lt;Object:
word/embeddings/oleObject50.bin> B  TOYKE ¢ abcruccoi &lt;Object:
word/embeddings/oleObject51.bin>

Haiitn npexen ¢pyHKImm, ucnomb3ys npasuio Jlomurans

Haiitu Touku sxctpemyma dynkmun &lt;Object: word/embeddings/oleObject53.bin>.
Haiitn 3Hauenue mapamerpa &lt;Object: word/embeddings/oleObject54.bin>, mpu KoTopom
¢bynkmus  &lt;Object: word/embeddings/oleObject55.bin>  umeer mnepern® B TOYKe
&It;Object: word/embeddings/oleObject56.bin>.

Haiitn HUHTETpal &lt;Object: word/embeddings/oleObject57.bin>&lt;Object:
word/embeddings/oleObject58.bin>.

Haiitn uarerpan &lt;Object: word/embeddings/oleObject59.bin>.

Haiitu HUHTETpa &lt;Object: word/embeddings/oleObject60.bin>&lt;Object:
word/embeddings/oleObject61.bin>.

Haiitn unrerpan  &lt;Object: word/embeddings/oleObject62.bin>.

Haiitn uarerpan  &lt;Object: word/embeddings/oleObject63.bin>.

Haiitn unrerpan  &lt;Object: word/embeddings/oleObject64.bin>.

Boeruncnuts  &lt;Object: word/embeddings/oleObject65.bin>.

Haitti yacTHBIE TPOU3BOIHEIE TTEPBOTO MOPSIKA

Haiit cMemanHy0 4acTHYIO MTPOU3BOTHYIO BTOPOTO TOPSIIKA (PYHKIIUH

Haiitn nonusiii nuddepennman pynkumum &lt;Object: word/embeddings/oleObject68.bin> B
TOYKE &lt;Object: word/embeddings/oleObject69.bin> pH &lt;Object:
word/embeddings/oleObject70.bin> &It;Object: word/embeddings/oleObject71.bin> .
Haiitn MpHUpaIieHue u nmuddepeHman GbyHKIIIN &lt;Object:
word/embeddings/oleObject72.bin> npu  &lt;Object: word/embeddings/oleObject73.bin> u
&It;Object: word/embeddings/oleObject74.bin>.

Haiitn 3nauenne mapamerpa &lt;Object: word/embeddings/oleObject75.bin>, mpu KoTopom
JuTHA BekTopa-rpagueHTa pynkimn &lt;Object: word/embeddings/oleObject76.bin> B Touke
&lt;Object: word/embeddings/oleObject77.bin> paBHa &lt;Object:
word/embeddings/oleObject78.bin> .

Haiit skctpemy™mbl pyHKINUN

Haiiti sxctpemymbl pynkmmn &lt;Object: word/embeddings/oleObject80.bin>

1.2 Tembl NMCbMEHHBIX PadOT

PaGoueit mporpamMMoi TUCIUTUTMHEI HE TTPELyCMOTPEHO.
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1.3 KoHTpOJIbHBIE TOYKHU

Homep KOHTpOJILHOI THIl KOHTPOJILHOM Cnoco0 npoBeaeHus Homepa Tem
TOYKH TOYKH
1 Konmponvnas paboma | nucomenno 1-4
2 Konmponvnas paboma | nucomenno 5-8
3 Konmponvnas paboma | nucomenno 9-14
4 Koumponvuas paboma | nucomenno 14-18

1.4 [Ipyrue o0beKTbI OlleHUBAHMS

PaGoueit mporpaMMoii TMCIUTUIMHBI HE TIPSy CMOTPEHO.

1.5 CamocTosiTesqibHasi paboTa 00y4aronierocst

HauMeHOBaHHsI CAMOCTOSITEJILHOI PadoThl Homepa Tem
Buinoanenue oomawnux 3adanuii 1-18
Tloocomoska Kk 1eKYUOHHBIM U NPAKMUYECKUM 1-18
3AHAMUSM
Tloozomoska K aK3ameHy 1-8,9-18

1.6 IlIkay1a oueHMBAHUA pe3yJIbTATa

[IIkaybl OlICHWBAHUS W TIPOLIECTYPHl OIICHUBAHUS PE3yJIBTATOB OOYUYEHUS MO
AUCHUIJIMHE  periameHTupytorcss  [lonokeHneM O  TEKyIIeM  KOHTPOJIC
YCIIEBAEMOCTH W TIPOMEKYTOYHOM aTTECTAIlMM OOYYarOUmUXCS IO IMporpaMmMaM
BhIcIIero oopasoBanus u [lonoxxeHneM o OamTbHO-PEHTHHTOBOM CHCTEME.

Jnst ouleHKH CHOPMUPOBAHHOCTH PE3YJIbTATOB OOYYEHHS TIO JUCIMIUINHE
UCIIOJIb3yeTCsl 0aJIbHO-PETHHIOBAsI CHCTEMA YCIeBAeMOCTH 00y4al0nXCs:

@®opMOil UTOrOBOrO KOHTPOJSL MO AWCIHUIUIMHE SIBISETCA HK3aMeH (WU
i epeHInPOBaHHBIN 3a4€T), UTOTOBAs OIICHKA (DOPMHUPYETCSI B COOTBETCTBUU CO
IIKaJION, TPUBEJICHHOW HIXKE B TAOJIHIIE:

basuibt Ouenka
<=54 HEYJOBJIETBOPUTEIHHO
55-69 YIOBIIETBOPUTEIIHHO
70-84 XOPOIIIO0
>=85 OTIIUIHO
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HIkana oueHuBaHus pe3yjabrara

2 (6amt go 54)

JeMoHCTpUpYyeT HemoHUMaHKe poOieMbl. MHorHe TpeOoBaHuUs, IPEAbIBIIEMbIC K
3aJaHUIO HE BBIITOJHEHBI.

JeMoHCcTpUpyeTes IepBUUHOE BOCHpUsTHE MaTtepuana. Pabota He3akOHYEHA U /WIH
3TO IJIaruar.

3 (6amn 55-69)

JleMOoHCTpHpyeT YaCTHYHOE TIOHUMaHHe MPo0IeMbl. BobIIMHCTBO TpeOOBaHUH,
MMPEABABIACMBIX, K 3aJaHUTO BBIITOJIHCHBI.

BHalIeHI/IC QJICMCHTAaMU 3aJIaHHOTO MaTepuraJia. B 0CHOBHOM BBITIOJTHEHHBIN
MaTepHall MOHSITEH U HOCUT LIIOCTHBINA XapaKTep.

4 (6amm 70-84)

JleMOoHCTpUpyeT 3HAUNTENbHOE TOHIMaHne TPo0IeMbl 0003HAYEHHON
MUACITUTIINHON. Bee TpeOoBaHUs, IPeNbBIIEMBIC K 3aIaHUIO BBHITTOJTHECHEI.
CopeprkaHre BBITIOTHEHHBIX 33JIaHUN PACKPBITO U PACCMOTPEHO € Pa3HBIX TOUEK
3pEHHUsL.

5 (6ama 85-100)

JemoHcTpupyeT nmonHoe moHuMaHne npobaemsl. Bee TpeboBanmst, peabsBIIeMble
K 33JIaHUIO BBIITOJIHEHBI.

IIponeMOHCTPUPOBAHO YBEPEHHOE BIIaJJICHUE MAaTEPUATIOM TUCUUTLINHBL.
BrinonHeHHbIE 3aJaHUS HOCST LETOCTHBIX XapaKTEP, BHIIOJHEHBI B IOJTHOM
o0BeMe, CTPYKTYypHUPOBAHBI, IPEACTABICHBI Pa3IUYHbIE TOUYKH 3PEHHUS,
IIPOAEMOHCTPUPOBAH TBOPUECKUH MOAXOI.

17




