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PabGouass mporpamma mucummuiuHbl «Beicmmas wmatematukay. Ilo cmermumansHOocTH  38.05.02
TamoxenHoe neno, crnenuanusanus «TaMOKEHHBIE TUTATEXKU W BATIOTHBIA KOHTponb» / JLK.
[Maiimapaanosa — M.: UMIID um. A.C. I'puboenosa

PabGouass mporpaMMa JUCHUIUIMHBI COCTaBJI€Ha Ha OCHOBaHMM TpeOoBaHuit DeneparbHOrO
TOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTAaHAApTa BBICHIETO OOpa30BaHHMA — CIEUUAIUTET II0
crenranbHOCTH 38.05.02 «TamokeHHOE Aes10», YTBEPKICHHOT0 ITpuKa3oM MUHHCTEpPCTBA HAYKHU U
BEICIIETO0 oOpa3zoBanus Poccuiickoit ®enpepanuu ot 25 HosOps 2020r. Ne 1453 wm
[Ipodeccuonansuoro cranaapra «Crenuanuct M0 BHEITHEIKOHOMUYECKON NESTETLHOCTH OT «17»
utoHs 2019 r. Ne 4091 (3apeructpupoBan MuHucTepcTBOM focTuiin Poccuiickoit denepanun «11»
utosst 2019 r., peructparmonnsiii Ne 55208).

PazpaboTunku: JLK. llalimapnanoBa, K.11.H., JIOUEHT
OTBETCTBEHHBIN PELICH3CHT: M.K. YuctsakoBa, KaHAUIAT SKOHOMHUYECKHUX HAYK, JOLICHT,
JeKaH SKoHoMu4eckoro (akymsrera OAHO BO
«MOCKOBCKHH MCUXOJIOr0-COLIMATLHOTO YHUBEPCUTETA)
(D.U.0., yu. cmenens, yu. 36anue, 00JIHCHOCHb)

PaGouass mporpaMMa IUCHUIUIMHBI paccMOTpeHa M ofo0peHa Ha 3acenaHuu Kadeapsl
aynuTa, (PMHAHCOB U KpenuTa «22» nexadps 2023, mporokoit Ne 4

/4 /
3aBenyrouiuii kadeapoit )7 /T. B. HoBuKOBa, K. 3. H., IOLIEHT

CornacoBaHo oT bubnnoreku @ /O.E. Crénkuna/




Paznen 1. llenn v 3a1a4m 0CBOEHMSI M CIMIIJIMHBI

Ilenvto ocBOcHMS IUCHMIUTUHBI «BpIcimas maTemaTwka» sBIsSeTcs (opMmupoBaHHE Y
OyAyIIUX CHENHATNCTOB COBPEMEHHBIX MPEICTABICHUN O METOJaX pEIIeHUS OCHOBHBIX 33134
TUHEHHONW aireOppl, MX CBA3SX C JPYTUMU MATEMAaTUYCCKUMHU JUCHUIUIMHAMH, a TaKKe
3HaKOMCTBO C IPHJIOKEHUSIMU METOJIOB JINHEHHOM anreOpbl K SdKOHOMHUYECKHM 3a]1a4aM.

3adayu MCUUTUIAHBL:
® U3y4CHHUE TCOPUU JICTEPMUHAHTOB
e ajreOpbl MaTPHIL
e Meroza ["aycca Jutst peleHus] CUCTeM JIMHEHHBIX YPAaBHEHH U BEKTOPHOH aIreOphl.

Paznea 2. Ilnanupyemble pe3yJibTaThbl 00y4eHuUs: N0 M CHHUILJIMHE, COOTHECEHHbIE ¢
IJIAHUPYEMBbIMH Pe3y/IbTaTaAMH 0CBOCHHs 00pa30BaTe/JbHON MPOrpaMMbl

KPUTHYECKHH aHAJIM3
Npo0JIeMHBIX CUTYallUil HA
OCHOBE CHCTEMHOI'0 IOAX0/1a,
BbIpPadaTHIBATH CTPATETHIO

NeHCTBHI

Kon

KomneTeH | DopMyJIMPOBKA KOMIETEHIUH NHaukaTopbl 10CTHKEHUS] KOMIIeTeHIIHH
0

YK-1 Cnoco0eH ocymecTBIATH NYK-1.1 BpinmonHseT NOUCK HEOOXOIUMOMN

uHpopManuu, €€ KPUTHUECKUH aHaIu3 W
00001aeT pe3ynbTaThl aHaidu3a A pPELICHHS
IOCTAaBJIEHHOW 3aJ1a4u

MNYK-1.2 cnone3yeT CHCTEMHBIN MOIXOMA IS
pELIeHNUs IOCTAaBIECHHBIX 3a7a4

oOyueHwus,

OTHOCHUTCA K BJIOKy

Pa3nen 3. MecTo JTUCHUIJIMHBI B CTPYKTYpe
00pa3oBaTeJILHOM NPOrPaMMBbI CIIEHUAJINTETA
Hucuunnuna «Bpicmias matemaTukay u3ydaercss B 1 ceMmecTpe OYHOM M 3a04HOM (HopMm

o0pa30BaTeNbHON MpOrpamMMbl
CHELUAINTET), crienuanu3anus: «TaMoKeHHbIe TIIATeKU U BATIOTHBIN KOHTPOJIb Y.

b.1

«JIUCUMIITMHEI
no crneunansbHoctd 38.05.02 TamoxkeHHoe Jeno (YpOBEHb

(Mogymu)», «OOs3aTeNnbHAs YacTby

Pa3nea 4. O0beM (TPyA0EMKOCTB) M CIHIIIHHBI
(o61masi, mo BUIaM y4eOHOit paGoThl, BUIAM MPOMEKYTOUYHON aTTECTAIH)

TpynoeMKkocTh JMCHUIIMHBI M BU/IbI y4eOHOMH padoThl
HA 04HOI1 (popMe 00yUeHH S

[Ipaktuue | KypcoBoe | Camocros Texywwit Kontpouss,
3.e. | Utoro | Jlekinun CKHE IIPOEKTUP | TEJIbHAA KOHiI ol IIPOMEXKYTOUHAs
3aHATHSA OBaHMe pabota P aTTecTanus
1 cemectp
36
4 144 32 32 44
OK3aMeH
HA 3204HOI1 (popMe 00yUeHH S
[Ipaktnue | Kypcosoe | Camocros Texvimit Kontposns,
3.e. | Uroro | Jlexuun CKHE IIPOEKTUp | TeEJIbHAA KOH?IE)HL IIPOMEXYTOUHAs
3aHATHSA OBaHHe pabota p aTTecTanus
1 cemectp
36
4 144 4 8 96
OK3aMeH




TemaTnyeckui NJIaH JUCHUIIUHBI

QOunas popma o0yueHust

Pasnensr /
TeMbl

JIek
1105044

[IpakTueckue
3aHATHSA

Camocrositens
Has pabora

Teky
AR05051
KOHT
poJib

Kontpous,
IIPOMEXKYTOYHAs
aTTecTanus

Bcero yacos

1 cemectp

Tema 1.
JIunetinas
anrebpa

8

20

Tema 2.
Ananutnueckas
reoMeTpus

14

Tema 3. [Ipenen
IMOCJIEI0BATEND
HOCTH U

byHKIHN.
HenpeppiHOCT

b QYHKIIUH.

20

Tema 4.
[IpousBognas
GbyHKIIH.
IIpumeHeHue
MIPOU3BOIHOM.

14

Tema 5.
Heonpenenenn
bII MHTETpal.
Psnagr.

20

Tema 6. Teopus
BEPOATHOCTEMN

20

IK3aMeH

36

36

Hrtoro no
JIUCIUILINHE

32

32

44

36

144

Ha 3204

HOM (hopme 00yY

CHUA

Paznemnsr /
Tembl

JIek
1105044

[IpakTnueckue
3aHATUA

CamocTodrenb
Has paboTa

Teky
1107054
KOHT
poJib

Kontpous,
IIPOMEKYTOUHAS
aTTecTaus

Bcero yacos

1 cemectp

Tema 1.
JInneiinasa
anreOpa

16

20

Tema 2.
AHanutnyeckas
reoMeTpus

16

18

Tewma 3.
[Ipenen
MOCJE0BATENb
HOCTH U

byHKIHAM.
HenpepsiBHOCT

16

16




b DyHKINH.

Tema 4.
[IpousBogHas
GbyHKIHN.
[Ipumenenue
IIPOU3BOJHOM.

16 16

Tema 5.
Heonpenenenn
bIN MHTETpal.
Psizbr.

Tema 6. Teopus
BEPOSATHOCTEMN

IK3aMeH

36 36

Hrtoro nmo
JUCIUIIINHE

8 96 36 144

CTpyKTypa u coiep:KaHHe U CIUNITHHbI

HaumeHnoBanue pasaesa/
TeMbI JUCIHUINITHHBI

Conep:xaHue TMCUMILTHHBI

Tewma 1. JIuneiinas anredpa

BekTopHOe mpocTpaHCTBO, JIMHEWHBIE ONIEPALIUK HAJl BEKTOPAMHU.
JInHeiHas 3aBUCUMOCTb U HE3aBUCUMOCTh CUCTEMBI BEKTOPOB. baszuc
Y PaHT KOHEYHOUN CUCTEMBI BEKTOPOB. CUCTEMBI TMHEHUHBIX
ypaBHEHUN. DeMeHTapHble IpeoOpazoBanus cuctembl. Kpurepuit
COBMECTHOCTH CHCTEMbI TUHEHHBIX anreOpanuecKux ypaBHEHHIA
(reopema Kponekepa-Kamnesnnu). CtyneHuaTbie MATPUIIBI U CUCTEMBI
JUHEHHBIX anreOpanyecKux ypaBHEHHI.

Tema 2. Aranmutryeckas
T€OMETpUs

IIpoeknusa BekTOopa Ha OCh. JleKapTOBBI KOOPAMHATBI BEKTOPOB W
Touek. [lonspHble koopauHaThl. CKaJIIpHOE IPOU3BEACHHUE BEKTOPOB,
€ro0 OCHOBHBIE CBOWCTBA, KOOPJIMHATHOE BBIPAXKEHHUE. YTOJ MEXKIY
BEKTOpaMU. BEKTOpHOE M CMEIIaHHOE MPOU3BEIEHUS BEKTOPOB, UX
OCHOBHBIE CBOWCTBA M TreomeTpuueckuil cwmbica. llpsmas Ha
IJIOCKOCTH. YPaBHEHUE NPSAMON IIPU PA3IMYHBIX IapaMeTpax ee
3a/1aHusl. YTOJI MEXKIY NPSIMBIMU.

Tewma 3. [Ipenen
MOCJIEI0BATEILHOCTH U
¢dbyukun. HempepbIBHOCTD

(GyHKIHH.

ITpenen uncnoBOil MOCIEIOBATENBHOCTH U €T0 T€OMETPUUYECKUI
cmblca. [Ipeaen pyHKIMU B OECKOHEYHOCTH U B Touke. beckoHeuHO
MaJible 1 OECKOHEYHO OO0JIbIINE BETUYMHBI, UX CBOMCTBAa. OCHOBHBIE
TeopeMsl 0 npezenax. [IpusHaku cymecTBoBaHUS Mpeea.
3ameuarenbHble npeensl OnpeaeneHre HenpepbIBHOCTH (PYHKIMH B
touke. CBolicTBa (QYHKIMHN, HEIPEPHIBHBIX B TOUKE.

Tema 4. IIpousBonHas
¢byukun. [Ipumenenue
IIPOU3BOJHOM.

[TpousBoanas ¢hyHKIMH. PU3HMUECKUN, IKOHOMUIECCKHUHA U
T€OMETPHUUYECKHI CMBICT TPOU3BOAHON. HenpepsIBHOCTE 1
muddepenpyeMocts GyHKIMU. OCHOBHBIE MTpaBHUiIa U (POPMYIIbI
muddepennuponanus. [Ipon3BoaHbIe CI0XKHOM U 00paTHOMN
¢ynkuuii. [Ipon3Bo/HbIe BHICIIUX MOPSAKOB.

Tewma 5. HeonpeneneHnHslit
UHTETpaj. Panbl.

CBolicTBa HEONPEAEIEHHOT0 HHTeTpana. IHTerpaisl OT OCHOBHBIX
¢bynkuuit. Dopmynsl uHTErpUpoBaHus. [ToHATHE O YHUCIIOBBIX psAOax.
CymmMma psiga. Cxonsmuecs U pacxosiuecs psiapl. HeoOxoaumbrii
MIPU3HAK CXOAUMOCTH 3HAK O IMOJIOKHUTEIBHOrO psifa. JlocraTouHble
MIPU3HAKU CXOJUMOCTH 3HAK O MTOJIOKHUTENBHBIX PSI/IOB.
3HakonepemMeHHble psibl. [pusnak JlelOauna.

Tema 6. Teopus
BEPOSATHOCTEM

Crny4aiiabie coObiTus. Kiaccudukanmst ciryqaifHbIX COOBITHIA.
BeposiTHOCTB ciTydaifHOTO COOBITHS. DIEMEHTHI KOMOMHATOPUKHU.
Teopembl CIOKEHHS 1 YMHOXEHUS BeposiTHOCTe. DopMyria MoJIHOM




BepoaTHocTH. @opmyna baiteca. [IoBTOpHbBIE HE3aBHCUMBIE
ucnsitanusg. Popmyna bepuysum.

3aHATHA CEMHMHAPCKOI0 THIIA
(IIpakTnyeckue 3aHATHUS)

OO6mue pekoMeHJAIMKU IO MOJArOTOBKE K MPaKTUYECKUM 3aHATUsAM. llpu monaroroBke K
paboTre BO BpeMs MpPOBEACHUS 3aHATUN MPAKTHYECKOTO THUMA CIeAyeT oOpaTHTh BHUMAaHUE Ha
CJIEyIOIIMe MOMEHTHI: Ha MPOIecC MPeIBaPUTENbHOI MOArOTOBKH, Ha pabOTy BO BpeMs 3aHATHUSA,
00paboTKy MOJYYEHHBIX PE3yJIbTaTOB, UCIPABICHHUE MOIY4YEeHHBIX 3amedanuil. [IpenBapurenbHas
MOJITOTOBKA K Y4eOHOMY 3aHSATHUIO MPAKTUYECKOTO TUIIA 3aKIIF0UAETCS B U3YUEHUU TEOPETUUYECKOTO
MaTepuasa B OTBEAECHHOE JJI1 CAMOCTOSITENIbHON padOThl BpeMsl, 03HAKOMJIEHUE C MHCTPYKTUBHBIMU
Marepuaiamu C LEeJIbI0 OCO3HAHUS 3a]1a4 3aHATHS.

Pabora BO Bpems ImpoBeneHUS 3aHATUS IPAKTUYECKOIO THUIA BKIIIOYAET HECKOJIBKO
MOMEHTOB: a) KOHCYJIbTHPOBaHHE OOYYAIOIIMXCS MPENOAAaBATEsIMU C IIEJIbI0 NPEAOCTaBICHUS
ucuepnpiBaoImeil  mHboOpManMM,  HEOOXOAWMOW sl  CaMOCTOSITENILHOTO  BBITOJHEHHS
MPeJIOKEHHBIX TIperoaBareieM 3aiad; 0) CaMOCTOATEIbHOE BBIMOJHEHUE 3aJaHHM COTJIACHO
0003HaYeHHOH y4eOHOI MporpaMMOl TEMaTHKH.

Tema 1. «/Iuneitnas anreopar»
Bonpocel u/unu 3a0anusn
. Marpuus! u onpenenuTeny.
Martpuisl 1 onepanuu HaJl HUMH.
OOpaTumble MaTPHULIBIL.
. OOpaTHas MaTpHulla U €€ BHIYUCIICHUE.
. [TonsiTHE MOICTAHOBKH.

G rWN R

Tema 2. «KAHAIUTHYECKAS TeOMETPHS»
Bonpocel u/unu 3a0anusn
. [Ipsmas Ha TIIOCKOCTH.
VYpaBHeHHe NPAMON TP pa3IMUHBIX TApaMeTpax ee 3a1aHusl.
. YTOJ MeXy IPSIMBIMH.
. PaccrosiHME OT TOUKH 10 MPAMOiA.
. [IpsiMast ¥ IOCKOCTh B MPOCTPAHCTBE.

O wWN E

Tema 3. «IIpenesa mocjaenoBaTeabHOCTH U pyHKkuu. HempepbIBHOCTH PYyHKIMT
Bonpocel u/unu 3a0anusn
. [IpousBoanas pyHKIUN.
Pu3nyeckuil, JKOHOMUUECKUN U T€OMETPUUECKUN CMBICIT IIPOU3BOIHOM.
HenpepriBHOCT U 1udPepeHupyeMocts GyHKINN.
. OcHoBHBIE TIpaBWIIa U GopMYIbl MU HEepEHITUPOBAHUSI.
. [Ipon3BoiHBIE CIIOXKHOM M OOpaTHOU (PYHKITHIA.
. IIpon3BoiHbIE BBICIIMX MOPSIIKOB.

U s WNER

Tema 4. «IIpousBoanasi pynkuuu. IlppmeHenune npou3BoIHOM»
Bonpocel u/unu 3a0anusn
. [loHsITHE O YNCITOBBIX psAAX.
Cymma psja.
Cxondimecs: U pacXoIsIIINecs PsIbl.
Heo6xoanMplii mpru3HaK CXOAUMOCTHU 3HAK O TOJOKHUTEIBHOTO PAAA.
JloctaTouHble MPU3HAKU CXOJMMOCTH 3HAK O MOJOKHUTENbHBIX PSAIOB.
. 3HaKOIIEpEMEHHBIE PSIIbI.

A

Tema 5. «HeonpeneneHublii MHTErpaji. Paabi»
Bonpocwl u/unu 3a0anusn
1. 3nakonepeMeHHbIE PSIIbIL.




. [lpusnak Jlei6uuma.

. A6COJIIOTH3.$I " YCJIOBHAd CXOAUMOCTDb 3HAKOIICPCMCHHBIX PAIOB.
. [onsiTHE PYHKIMOHATBHOTO PSAA.

. CreneHHbIE P/l UX KIaccU(UKALUSI U CBOMCTBA.

. O6nacTh cXo0AMMOCTH (HYHKIIMOHAILHOTO psifa.

OOl WN

Tema 6. «Teopusi BeposiTHOCTEI»
Bonpocel u/unu 3a0anusn
. Uem oTinyaeTcs JOCTOBEPHOE COOBITHE OT HEBO3MOXKHOTO?
. UTo Takoe MpOTHUBOMOJIOKHBIE COOBITHS?
. UTo Takoe He3aBUCUMBIE COOBITHSA?
. UTo Takoe yciioBHast BEpOSITHOCTbH?
. UTo Takoe MaTeMaTUYECKOE OKUIAHUE CIyYaiiHON BEJTUYUHbBI?

O~ wWwNPE

Pasznesn 5. YueOHO-MeTOaM4YecKOE 00ecrieYeHHe CAMOCTOSITEIbHOIH padoThI
00y4YaKOIIMUXCS M0 TUCHHILINHE

Hapsiny ¢ ureHuem JnexkuMid M IPOBEJEHUEM IPAKTUYECKMX 3aHATUH HEOTHEMIIEMBIM
AJIEMEHTOM Y4YeOHOIo Mpoliecca SIBISETCS camocmoamenvhas padoma. Ilpu camocTosTenbHOU
paboTe OoCTUTraeTcsi KOHKPETHOE YCBOGHHME Y4eOHOro Marepuana, pa3BHUBAIOTCS TEOPETUUYECKHE
CTIIOCOOHOCTH, CTOJb BaYKHBIE JIJIsl YCIIEUTHON MOATOTOBKU M 3aIIUTHI BHITYCKHON paboThl. Dopmbl
CaMOCTOSITENIbHONU paboThl, 00yyaeMbIX MOTYT ObIThb pa3HOoOpa3HbIMH. CaMocTosiTeNnbHas padora
BKJIIOYAET: H3Y4YEHHME JIUTEpaTypbl, BEO-pEeCcypcoB, OLIEHKY, OOCYXJIEHHE M pPELEH3UPOBaHUE
yOJIMKYeMbIX CTaTel; OTBEThbl Ha KOHTPOJIbHBIE BONPOCHI; PEIIEHUE 33a/ay; CaMOTECTUPOBAHMUE.
BrimonHenue Bcex BUIOB CAMOCTOSATEIBHON pabOThI YBSA3BIBACTCS C U3YYEHUEM KOHKPETHBIX TEM.

Tunossle 3a1aHUs U1 CAMOCTOSITEILHON pabOThl U IpUMEpHas TeMaTHKa KypCOBBIX paboT
(IpOEKTOB), MPENYCMOTPEHHBIX YUEOHBIM IJIAHOM, IIPEACTABICHBI B (POHJIE OLIEHOYHBIX CPEACTB 110
JUCLIUILINHE.

5.1. UnauBuayanbHble 3aJaHUS /151 KYPCOBBIX padoT

KypcoBas paboTta mo3BosseT BbIABUTh CTENECHb BiaJeHHUs 0a30BBIMH 3HAHUSMH, YMEHUSIMHU
HEOOXOIUMBIMU JUIsl OOY4YeHHsl, M ONpPENENUTh YpPOBEHb BJIAJECHUS HOBBIM MaTEPHUATIOM.
PexomeHanmMu mo mojAroToBke, OGOPMIICHHUIO M 3alllUTe KYpcOBOH paboThl (KypCOBOTO MPOEKTa),
MPEIyCMOTPEHHONM  Y4eOHbIM  IUIAHOM, H3JIOKEHbI B MeToAuueckux  yKa3aHHMsX IO
COOTBETCTBYIOILEN AUCIUILINHE

5.1.1. I[IpumepHas TeMaTHUKa KypCOBBIX pabOT (ITPOEKTOB)
Kypcosas paboma ne npedycmompena y4eoHviM nIAHOM.

Pa3znen 6. OueHouyHbie M METOAMYECKHE MAaTEePHAJIbI 110 00pa3oBaTe1bHOM IpOorpaMme
(¢boHA OLIECHOYHBIX CPEACTB) MJIsl MPOBEACHHUA TEKYIEero KOHTPOJIsl YCIIeBAeMOCTH H
MPOMEKYTOYHOM aTTeCTALMHU

B mnpomecce ocBoeHus y4yeOHOW AMCHUIUIMHBI JUISI OLIEHUBAHHUS CHOPMHUPOBAHHOCTH
TpeOyeMbIX KOMIETEHLUH UCTIOIb3YIOTCS OLIEHOUHbIE MaTepHabl ((POHIbI OLIEHOUYHBIX CPECTB).

Tunosble TECTOBBIE 3aJaHUs, TUIIOBBIE NPAKTUYECKHUE 3aJaHMs, TUIIOBBIE 3aJaHus AJA
KOHTPOJBbHBIX paboOT, MaTepuayibl Il OLEHKH pe3ylbTaTOB MPOMEXYTOYHOW aTTeCTalluu U
MaTepuaibl Uil JUarHOCTHYECKOM paboThl MpejacTaBieHbl B (POHAE OIIEHOUHBIX CPEACTB IO
JTUCIUIIINHE.

6.1. MaTepuaJbl IJisl OLEHKH Pe3yJIbTATOB MPOMEKYTOYHOM aTTeCTAMHU

IMepeyennb BONMPOCOB 1151 MOATOTOBKH K MPOMEKYTOUHOM aTTecTanun (IK3amMeH)



[Tonsitue n BuAbI MaTpuil. TpaHCIOHUPOBAHHAS MaTPHIIA.

Omnepanuu HajJ MaTPUIIAMU U UX CBOMCTBA.

OOparHas MaTpHIla ¥ €€ CBOWCTBA.

Onpenenutens MaTPULIBI U €TO CBOMCTBA.

Panr matpuiisl. MeTo bl HAXOXKAECHUS paHIa MaTpUIbl (OKaliMiIeHHEe MUHOPOB U METO[T

3JIEMEHTAPHBIX TPe0Opa30BaHUIl MaTPHULIBI)

MuHopsI 1 anreOpanyeckue JOMOJHEHUS HJIEMEHTOB ONpeenuTels. Teopema o pas3iioKeHUH

OIpEAEIIUTEINS 110 3JIEMEHTaM CTPOKH MJIU CTOJIONA.

7. HccnemoBaHue CHCTEMbI JMHEHHBIX YpaBHEHUH ¢ N Hen3BeCTHRIMU. Teopema Kponekepa-
Kanemnu.

8. Pemenue cuctem JTMHEHHBIX ypaBHEHHI MeToa0M [ aycca.

9. Pemenue cucteM JMHEHHBIX YPaBHEHUH MaTPUYHBIM METOOM.

10. Pemenue cructeM JIMHEHHBIX ypaBHEHUH ¢ momoIsio hopmyn Kpamepa.

11. YpaBHeHHE NpsIMO HA MJIOCKOCTH: CIIOCOOBI 3a/TaHMUSI.

12. YpaBueHue npsaMoii ¢ yrioBsiM K03 dunmeHTom.

13. Obuiee ypaBHEeHHE IPSAMOI, €ro YaCTHBIE CIIydau.

14. KpuBble BTOPOro Mopsika: OKpYX HOCTb.

15. KpuBble BTOpOro nopsijKa: 3JIuIIC.

16. KpuBble BTOpOTO MOpsIKa: runepooa.

17. Kpusbie BTOpOTO mopsiika: mapabosna.

18. YucnoBsle MOCIIEA0BATENILHOCTH U CIIOCOOBI UX 3aJaHHS.

19. Ilpenen uucnoBoit mocnenoBaTeIbHOCTU. TeopeMbl 0 IpeaeIax YuCIOBbIX
IIOCJIEI0BATEIbHOCTEN.

20. IIpenen ¢pynkuu. HerpepbiBHOCTH (QyHKITUU.

21. OcHOBHBIE THIIBI TIpeeoB. HeomnpeneneHHOCTH M crtocOObI H30aBICHUS OT HUX.

22. IloHaTue npou3BOAHOMN U ee FreOMETPUUECKU CMBICIT.

23. Kunemaruueckuii CMBICT IIPOU3BOHOM.

24. ®opMyIbl HaX0XJIEHHs TPOU3BOAHBIX U ITPaBUJIA.

25. IIpou3BoHas CIIOKHOW M 0OpaTHOM (PYHKITHH.

26. luddepennunan GyHKIHM U €70 TEOMETPHUUECKUI CMBICI.

27. UccnenoBanue GyHKIMHA ¢ TIOMOIIBIO TIEPBOM TPOM3BOTHOM.

28. UccnenoBanue GyHKIUH ¢ TOMOIIBI0 BTOPOI MPOU3BOIHOM.

29. IlepBooOpa3Hast GyHKIHS U HEOTIPEICICHHBI HHTETPaL.

30. Beruucrienue HeonpeeNeHHbIX MHTETPaJloB.

31. OnpeneneHHbBI HHTETPAT U €r0 T€OMETPUIECKHNA CMBICIL.

32. ®opmyna Herotona-JleitOHuma.

33. [IpunoxeHus onpeneeHHOro HHTErpaia: JJIMHA JyT'H KPUBOM, TUIOIIA/Ib TUIOCKOW (DUTYPHI,
BBIYUCIICHHE ITyTH, TPOUEHHOTO TOUKOM, BEIYUCIEHHE PA0OTHI CHIIBI.

34. KomruiekcHbIC YMCIiia M UX TeOMETpUIecKast MHTEPIPETaIIHs.

35. Paznuunble (opMBbI 3aITUCH KOMITJIEKCHBIX YHCEI.

36. Onepanuu HaJ KOMIUIEKCHBIMU YHCIIaMH, 3alIACAaHHBIMU B anredpamdeckoi opme.

agrODE

S

Kparkas xapakrepucTuka 0TBeTOB (KJII0Y):

1. Marpuma —

NpSIMOYTOJIbHAs Ta0JIMIIa YHCEIl, CHMBOJIOB HJIM BBIPAKEHHUM, PACIIOJI0KEHHBIX B BU/I€ CTPOK U
cTOJI0110B. Bupl MaTpull: KBajpaTHast (YMCIO CTPOK PABHO YUCITY CTOJIOLIOB), MPSMOYTOIbHas,
JMaroHanbHas (HeHyJIeBbIe 3JIEMEHTHI TOJBKO Ha TIaBHOM MAroHaiu), eIMHUYHAs (JUaroHanbHas
C €IMHUIIAMU Ha TUaroHalln), HyjeBas (BCE AIEMEHThl —

HYJIH), TPEYTroibHas (3JIEMEHTHI BbILIE UM HUXKE TTIABHOW JMArOHAIN PaBHBI HYJIIO).
TpancnmoHnpoBaHHAS MATPHUIIA MTOTYYAETCS U3 UCXOAHOM 3aMEHOM CTPOK Ha CTOJIOIBI C COXPaHCHUE
M HOpSJKA JIEMEHTOB.



2. OCHOBHBIE OIIEpALUHU HAJl MATPULIAMU: CJIOKEHHE U BBIYMTAHUE (AJI1 MATPUILL OIMHAKOBOI'O pa3M
€pa — IO3JIEMEHTHO), YMHOKEHUE MATPHUIIbI HA YNCIO (KaXbIi 2JIEMEHT YMHOXKAETCS HAa YUCIIO),
YMHOXKE€HUE MaTpHULl (3JIEMEHT pe3yJibTaTa — CyMMa IPOU3BEAECHUH 2JIEMEHTOB CTPOKH MEPBOH
MaTpHIIBI Ha AJIEMEHTHI CTOJIONa BTOPOH; BO3MOXKHO, €CIIM YHCIIO CTOJIOIOB IEPBOI MAaTPHUIIBI PABHO
YUCIy CTPOK BTOPOif). CBONCTBA: ACCOLIMATUBHOCTD CJIOXKEHUS U YMHOXKEHHUS, TUCTPUOYTUBHOCTD
YMHOKEHUSI OTHOCUTEJILHO CI0KEHUS, HEKOMMYTaTUBHOCTh YMHOKEHHUS (B 00LIEM ciiy4yae
AB#BA).

3. Obparnas marpunia A—1 a1 KBaapaTHOW MaTpUIel A —

Takas matpuna, uro A-A—1=A—1-A=E (rne E —

enuHU4YHas Matpuia). CylecTByeT TONbKO IS HeBBIPOXKACHHBIX MaTpull (onpenenurens detA+£0).
CaoiictBa: (A—1)—1=A, (AB)—1=B—1A—1, (AT)—1=(A—-1)T.

4. OnpenenuTenb MaTPUIIBI —

YHCIIOBask XapaKTEPUCTHUKA KBaApaTHOW MaTpuIlbl. CBOWCTBA: MPH TPAHCIIOHUPOBAHUH HE MEHSAETCS
; TIPH TIEPECTAHOBKE JBYX CTPOK (CTOJIOIIOB) MEHSIET 3HAK; €CJIM CTPOKH (CTOJIOIIBI) TPOIIOPITMOHAIIH
HBI WIX JIMHEHHO 3aBUCHMBI, OTIPE/ICIUTENb PABCH HYJIIO; TIPU YMHOXXEHHH CTPOKH (CTOJIOIA) HA YU
CJIO OIIpPENETUTENb YMHOXKAETCSA Ha 3TO YHUCIIO; OMPEISIUTENb MPOU3BEACHHS MAaTPUI] paBEH MPOU3B
€ICHUIO ONIPEACITUTENEH.

5. Panr matpuipr —

HanOOJIBIINK TOPSIIOK €€ MUHOPOB, HE PaBHBIX HYII0. MEeTO OKaHMIISIONIMX MHHOPOB: ITOCIIEI0BA
TEJIBHO MPOBEPSIOT MUHOPBI BO3PACTAIOIIETO MOPSIKA, OKAUMIISISI TEKYIIIHMI MUHOP HOBBIMH CTPOKa
MU H cToJ0namMu. MeToa aeMeHTapHbIX TPeoOpa30BaHUii: MATPHILY IPUBOJAT K CTYIIEHYaTOMY BH
1y (C MOMOIIBIO TEPECTAHOBKH CTPOK, YMHOXKEHHS CTPOKHU Ha YUCIIO, MPUOABIIEHUS K CTPOKE IPYTO
il CTPOKH, YMHOXKEHHOH Ha YHCJI0); pAaHT paBEH YMCITy HEHYJIEBBIX CTPOK B CTYIIEHYATON MaTpHIe.
6. MuHOp 3y1eMeHTa ONpeAeTUTeNs —

OIIPEICNIUTEIb, TIOTYIEHHBI BEIYEPKUBAHUEM CTPOKHU M CTOJIONA, HA IEPECCUCHIH KOTOPBIX CTOUT
3TOT ANIeMeHT. Anrebpanueckoe qonoarenue Aij=(—1)i+jMij, rae Mij — muHop s1emenTa aij

. Teopema paznokeHus: ONPeIeTUTENh PaBEH CYMME MPOU3BEICHHI 3JIEMEHTOB JH000# CTpoKH (CT
071011a) Ha UX anredpandeckue JONOTHEHHUS.

7. Cucrema TMHEMHBIX YpaBHEHUN € N HEU3BECTHBIMU UCCIIENYETCSI HA COBMECTHOCTh U OIpeNEEH
HocTb. [To Teopeme Kponekepa-

Kamennm cuctema coBMecTHa TOTAA M TOJIBKO TOT/IA, KOT/Ia paHT MaTPHUIIBI CHCTEMBI PaBEH PaHTy p
acIIMPEHHON MaTpHIIbl (MATPHUIIBI C T0OABIEHHBIM CTOJIOIIOM CBOOOHBIX WieHOB). Ecnu paHr pase
H YMCITy HEU3BECTHBIX — PEIICHNE €TUHCTBEHHOE; €CJIM MEHbIIIEe — PEUIeHHH OECKOHEYHO MHOTO.
8. Meron "'aycca —

MocJe10BaTeNbHOE UCKITIOUEHNE HEU3BECTHBIX. PacInpeHHyI0 MaTpHUIly CUCTEMbI IPUBOJAT K CTYII
€H4aToMYy (TpeyrojibHoMy) BUJYy C TIOMOIIbIO 3JIEMEHTAPHBIX TPeoOpa3oBaHuil. 3aTeM Mocae10BaTe
JIbHO HaXOJIAT 3HAUEHHsI HEU3BECTHBIX, HAUMHASL C TIOCJIEHETO ypaBHEHU (0OpaTHBIN XON).

9. Matpu4HBbIif METO TPUMEHHUM TSI CHCTEM C KBa/IPATHOM HEBBIPOXKACHHOW MaTpuIlei. Cucremy
AX=B pemarot kak X=A—1B, rne A — marpuna ko3¢ purmeToB, X — BEKTOp HEM3BECTHBIX, B —
BEKTOp CBOOOHBIX WIEHOB. J[JIs1 3TOT0 CHavana HaxomsT oOpaTHyto Marpuiry A—1.

10. ®opmynsl Kpamepa ucnonb3yroT Al CUCTEM ¢ HEBBIPOXKIEHHON KBajpaTHON MaTpuuel. Kaxn
oe Hem3BecTHOE XI=AAI, T A — OomnpeaenuTeNs MaTPHUIIBI CUCTEMBI, Al —

OIPEACIUTEINb, TOyYeHHBIN 3aMEHOH I-r0 CTOJI0Ia MATPHIIBI HA CTOJIOEI] CBOOOHBIX YICHOB.

11. YpaBHeHue npsMoit Ha TUIOCKOCTH MOYKHO 3aJaTh pa3HBIMH CIIOCOOaMH: OOIITUM ypaBHEHHEM A
X+By+C=0; ypaBHeHUEM C YTI0BBIM KOdppunmeHToM Y=Kx+b; ypaBHeHHEM B oTpe3kax ax+hby

=1; napameTpuueckumu ypaBHeHusMu X=X0+lt, y=y0+mt; kaHoHuueckum ypaBHeHuem Ix—x0
=my-y0.

12. YpaBHeHuUe MpsMOii ¢ yIIIOBbIM KO3 duitmenToM umeet Bua y=Kx+b, roe k —

TaHTeHC yTiia HAaKJIOHA NpsMoi K ocu OX (yrioBoii ko3 durment), b —

OpJIMHATA TOYKH TIepeceueHust MpsMoi ¢ ocbio OY (CBOOOIHBIN UjieH).



13. O6mee ypaBuenue npsimoii: AX+By+C=0. Yactasle cimyuan: ecimu A=0, npsimasi ropu30HTaIbHA
(By+C=0); ecniu B=0, npsimas Beptukanbna (AX+C=0); eciiu C=0, mpsiMasi IpoOXOJUT Yepe3 HaYaao
koopauHat (Ax+By=0).

14. OxpyxHOCTH —

KpHUBasi BTOPOT0 MOPSAKA, MHOXKECTBO TOUYEK, paBHOYIAIEHHBIX OT 3aJaHHON TOYKH (LIeHTpa). YpaB
HEHUE OKPYKHOCTH C LIEHTPOM B Touke (&;b) u pamuycom R: (x—a)2+(y—b)2=R2. [Ipu tienTpe B Hau
ajye KoopauHat: X2+y2=R2.

15. Dnune —

KpHUBas, CyMMa PacCTOSTHUIM OT Ka)J10H TOYKH KOTOPOH JI0 IBYX 3aJJaHHBIX TO4eK ((POKyCOB) MocTos
uHa. Kanonnueckoe ypaBHenue: a2x2+b2y2=1, rnreau b —

noxyocu auurnca. [Tpu a=b smmnc npespamiaercst B OKpy»KHOCTb.

16. I'unepGona —

KpHUBasi, Pa3HOCTh PACCTOSHUI OT Ka) 0N TOYKH JI0 IBYX (POKYCOB 1O MOIYIIIO MOCTOsTHHA. KaHoHH
yeckoe ypaBHeHue: a2x2—h2y2=1. Mimeer aBe BETBU U aCUMIITOTHI y=+abX.

17. ITapabona —

KPHBasi, K&K/1asi TOUYKa KOTOPO paBHOY/AJICHA OT 3aJaHHOM TOUKH ((POKyca) U 3aJaHHOM psMoi (
nupeKkTpucel). Kanonnueckoe ypaBHeHHe: Y2=2pX Win X2=2pY (B 3aBUCUMOCTH OT OPUEHTAIINN ).
18. YucnoBas mocnea0BaTeIbHOCTh — YIMOPSAI0UEHHBINH Ha0op uncen al,a2,....an

... CriocoObI 3aanusi: ananutTuaeckuit (popmyna n-

rO WIEHA), PeKYPPEHTHBIN (KaXKIbIH CISAYIONINI YWIEH BhIpaXKaeTCs uepe3 MpeablIyIue), CJI0BECH
BIii (OMTUCATEIBHBIN CI10C00).

19. Ilpenen yncnoBoii Mocnea0BaTeILHOCTH an —

gucio A, Takoe uto i ro6oro £>0 cymectByer Homep N, HaunHas ¢ KOTOPOTO BCE WICHBI TIOCIIE]
OBAaTEJIILHOCTHU YIOBJIETBOPSIOT |an

—Al<e. TeopeMsl: TIpeiesl CyMMBI paBeH CyMMe TIPEAEIIOB; MPe/ell IPOU3BEICHHUS paBEH IPOU3BEIE
HUIO TPEJIEIIOB; MPEeIel YaCTHOTO PaBEH YaCTHOMY MPEAEIIOB (€CiH Mpeesl 3HaMeHAaTe sl He HOJb).
20. Ipenen dynkuu f(X) npu x—a —

yucio A, eciu uist sioboro >0 Haiiaérest 0>0, Takoe uto npu [Xx—al<d Beimonusercs |f(X)—Al<e. Dy
HKIIUS HEeTIpEPhIBHA B TOUKE, €CIIH €€ MpeJiel B 3TOM TOUKe paBeH 3HaYeHUIO (YHKIIUU B HEH.

21. OCHOBHBIE THITHI TIPEJICIIOB: KOHEYHBIE, OCCKOHEUHBIE, TIPe el Ha OECKOHESYHOCTH, OJTHOCTOPO
Huue npeaensl. Heonpenenénnoctu: 00, oooo

, 000, c0—00, 100, 00, c00. CriocoOBI ycTpaHEeHHsI: pa3Nio’KeHHEe Ha MHOXKHUTENH, JIEJICHUE YUCIUTENS U
3HaMEHaTeJNsl Ha CTapIIylo CTeNeHb, IpaBuiio Jlonurans, SKBUBAICHTHbIE OECKOHEUHO Mallble, ajre
Opanueckue mpeoopa3oBaHUsI.

22. Tlpoussoanas ¢yukiuu f(X) B Touke —

npeJiest OTHOIICHHS pUpaeHns (GYHKIMKA K TPUPALICHUIO apryMEHTa P CTPEMIICHUH TIPUPAIICH
Us apryMeHTa K Hylto. ['eoMeTpuyecKuii CMBICT: MPOU3BOAHAS paBHA TAHTEHCY yrila HaKJIOHa Kaca
TeIbHOU K rpapuky GyHKINU B JAHHOH TOYKE (YIJIOBOMY KO3(DPPUIIMEHTY KacaTeIbHON).

23. KuneMaTuieckuii CMbICIT IPOU3BOHOM: eciu S(t) —

3aKOH JIBIDKCHHUS TOUKH, TO Ipou3BoiHas S'(t) paBHa MrHOoBeHHO# ckopoct V(t), a BTOpas mpou3Bo
nHas S"'(t) — yckopenwuto a(t).

24. OcHOBHBIE MTPaBHJIA: TIPOU3BOIHASI CYMMBI paBHa CyMME TIPOM3BOJIHBIX; IIPOU3BOHAS TTPOU3BE]
enns (UV)'=U'v+uVv’; mpousBoaHas gactHOro (VU)'=v2U'v—UV'; IpOU3BOIHAS CIOKHON DYHKITHH —
MIPOU3BE/ICHNE TIPOU3BOIHBIX BHEITHEH M BHYTPEHHEH (DYHKIINI; TPON3BOIHBIC dJIEMEHTapHBIX (DyH
Kuui (Hampumep, (Xn)'=nxn—1, (SinX)’=cosx u mp.).

25. TIpon3BogHAs CIIOKHOM (DYHKITMH BBIYMCIISICTCS KaK MPOW3BEICHUE TPON3BOIHON BHENTHEN (yH
KIIMH TI0 BHYTPEHHEH Ha MPOU3BOJHYIO BHYTpEHHeH GyHKIMK (paBuiio 1ernoukn): ecau y=f(u), a u
=g(x), To yx'=fu’-ux’

. [IpousBogHas oOpaTHOH QyHKIMK paBHA OOPATHOM BEIWYMHE MPOU3BOIHON UCXOTHONW (PYHKIIUU:
eciu Y=f(x) u cymectByet obpatnas Xx=f—1(y), To (f—1)y'=fx'1.

26. Iuddepenuman pynkuun dy —

3TO TJIaBHas JMHEHHas yacTh npupamenus Gyukmun: dy=f'(X)dx. 'eomeTpudeckuii cmbicit: auddep
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CHIIMAJT PABCH MPUPAIICHUIO OPANHATHI KacaTeIbHON K rpaduKy GYHKIIUH IPU H3MEHEHHUH apryMe
HTa Ha dX.

27. C noMoIIbo MepBOi MPOU3BOIHON HCCICAYIOT MOHOTOHHOCTh (DYHKIIMU U HAXOST TOUYKH JKCT

pemyma. Eciin mpou3Bo/iHast OJIOKUTEIbHA HA UHTEpBae, PYHKIIMS BO3pACTACT; €CIIM OTPHULIATEIb
Ha — yObIBaeT. TOYKH, TJIe IPOM3BOHAS paBHA HYJIIO HIIH HE CYIIECTBYET, —

KPUTUYECKHE; CPEAN HUX MIILYT MAKCUMYMbI U MUHUMYMBI, IPOBEPSIsi CMEHY 3HaKa IPOU3BOIHOM IT

pH mIepexojie Yepe3 TOUKy.

28. Bropast npou3BOIHAS [IOMOTACT ONPECIUTh BBITYKIOCTE/BOTHYTOCTh (DYHKIIMU M HAUTH TOYKH
neperuba. Ecinu f(X)>0 na untepBaie, rpapuk GyHKIMH BOTHYT BBEPX (BBIMTYKIIbIH BHU3); eciu f''(
X)<O — BOTHYT BHU3 (BBIMYKJIbIH BBepX). TOUYKH, TJic BTOpast IPOU3BOIHAS MEHSIET 3HAK, —

TOYKM Iepernda; Takke BTopasi pOM3BOIHASL HCIIOIb3YETCs ISl yTOUHCHHUS XapaKTepa SKCTPEMyM
a (mocrarounoe yciosue: eciu f'(X0)=0 u f(x0)>0, To B X0 murumym, eciu f(x0)<0 —
MaKCUMyM).

29. IlepBoobpasnast pyrkiuu f(X) —

at0 Takas pynkiws F(X), uto F'(X)=f(X). Heonpenenéuupiii uHTErpa —

9TO MHOYXECTBO BCEX MepBoobpasHbix Gyukuun f(X) i sammcsBaetcs kak [f(X)dx=F(x)+C, rae C —
MPOM3BOJIbHASI TOCTOSTHHAS.

30. Heonpenenénuple HHTETPAJIbI BEIYUCIISIOT C MOMOIIBIO MPABUJI U METOOB: IMHEHHOCTH (MHTET

pajl CyMMBI paBeH CyMME MHTETPAJIOB), TAOJMYHBIC HHTEIPAJIbI, 3aMEHA IEPEMEHHOMN (METO]I TIO/ICT
aHOBKH), MHTerpupoBanue mo dacTsaM (Judv=uv—|vdu), a Takke crienuaIbHbIe TPHEMBI TS PALIHOHA

JbHBIX, TPUTOHOMETPUYECKUX U IPYTUX QYHKIIHIA.

31. Onpenenénnprii nuterpai Jabf(x)dx —

3TO MPEJeNl HHTETPAIBbHBIX CYMM IIPH CTPEMJICHUH pa30ueHuUs K HYJIt0. ['eOMeTpru4ecKuii CMBICI: O
npeaenéHHbI HHTErpall PaBeH U0 KPUBOJIMHEHHOM Tpanenny, OrpaHuYeHHON TpadukoM ¢y
Hkipn Y=f(X), oceto OX 1 BepTUKAIBbHBIME IPAMBIME X=8, X=D (ripu f(X)>0).

32. ®opmyna Herotona—JIeiiOHuIa CBA3BIBACT OMpEIeIEHHBINA HHTETPAJl C IIEPBOOOPA3HOIN: [ab
f(x)dx=F(b)—F(a), rae F(X) — mobas nepeoodpazHas pyuxiuu f(X).

33. OnpenenéHHbIil UHTETpaJl TPUMEHSIOT ISl BBIYUCIICHHS: JIIMHBI YT KPUBOW (Yepe3 HHTeTpal
OT KOPHSI U3 CYMMBI KBa/IpaTOB IMPOU3BOIHBIX ), TUIOIIAAH IJIOCKON (pUrypsl (MHTErpai pasHoctu ¢y
HKIH), TyTH, TPOWJIEHHOTO TOYKOH (MHTETpal OT CKOPOCTHU TI0 BPEMEHH ), paOOThI CHITBI (MHTETpall
CHWJIBI 110 IIyTH).

34. KomriekcHbIe YnClia 3aMChIBAIOT B BHE Z=a+bi, rae a u b — aeiictButensHble yncna, | —
mHuMas equnuia (12=—1). ['eomerpuyeckast HHTEPIPETAIHS: KOMIICKCHOE YUCIIO0 U300paXkaroT TO
YKOH WM pajguyc-

BEKTOPOM Ha IJIOCKOCTH (KOMIUIEKCHO# IIOCKOCTH), TIe ICHCTBUTEIbHAS YacTh 8 —

abcrucca, MHAMast 9acth b — opauHara.

35. KomriekcHbIe Ynciia MOKHO 3alMChIBaTh B HECKOJIBKUX (hopmax: anredpandeckoit (z=a+bi), tp
UTrOHOMETpUYecKoi (Z=r(CoSp+ising), rae r — Moayib, ¢ — apryMeHT) U HOKa3aTelbHOi (Z=reip).
36. Hay1 KOMITJICKCHBIMH YHCIIAMHU B aJireOpanveckoid (GopMe BBITIONHSIOT CIIOXKEHHE (ITO3JIEMEHTHO:
(atbi)+(c+di)=(a+c)+(b+d)i), BbIunTaHME aHATIOTUYHO, YMHOKEHHE —

0 TIPaBHJTY PACKPBITHS CKOOOK ¢ yuérom i2=—1: (a+bi)(c+di)=(ac—bd)+(ad+bc)i, nenenne —
YMHOXXCHUEM YHCIIUTENS U 3HAMEHATENsl Ha CONPsDKEHHOE 3HAMEHATes, YTOObI H30aBUTHCS OT MHH
MOH 4acTH B 3HAMEHATeJe.

6.2. OeHnBaHKMeE OTBETOB HA BONPOCHI M BHINOJTHEHUS 32/IaHUI NPOMEKYTOYHOM aTTeCTALUH
ITpu ouileHKe 3HAHUI YYUTHIBACTCS YPOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIUHA:

1. YpoBeHb yCBOEHHUS TEOPETHUECKHUX IMOJIOKEHUN IUCHUIUIMHBI, MPAaBUIBHOCTh (DOPMYIHPOBKU
OCHOBHBIX IIOHATU U 3aKOHOMEPHOCTEM.

2. YpoBeHb 3HaHUA (PAaKTUUECKOTO MaTepuasia B 00beMe MporpaMMBbl.

3. Jloruka, cTpyKTypa ¥ IpaMOTHOCTb M3JI0’KEHUS BOIIPOCA.

4. YMeHue CBA3aTh TEOPUIO C TPAKTHKOM.

5. YMmenue nenath 0000IIEHUS, BBIBOIBL.
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IlIxana omeHUBaHKUA HA YK3aMeHe, 3aUeTe C OlleHKOoM

Ounenka Kputepun BbICTaBJIeHUSI OLCHKH

OTIHNYHO OO0yuarommiics T0HKeH:

- TPOAEMOHCTPUPOBATH TIyOOKOE M TMPOYHOE YCBOCHHE 3HAHUU
MPOrPaMMHOI0 MaTepuaia;

- HCUEPIBIBAIOILIE, TTOCIIEI0BATEIBLHO, TPAMOTHO U JIOTUYECKH CTPOHHO
U3JI0KUTh TEOPETUUYECKHUI MaTepural;

- IPaBWIBHO (POPMYIUPOBATH OTPEICIICHUS;

- TOPOAEMOHCTPUPOBATH YMEHHUS CaMOCTOATEIBbHOHW paboThl C
JIUTEPaTypou;

- YMETh CJeJaTh BHIBOJIBI IO U3JIAra€MOMY MaTepHuay.

Xopor1o OO0yuarouuiics JOKeH:

- MPOJEMOHCTPHPOBATh JOCTATOYHO IIOJIHOE 3HAHHE MPOrPAaMMHOIO
MarepHana;

- IPOJIGMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETUYECKHX MOHSTHII;

- JIOCTaTOYHO IIOCJIOBATEIBHO, I'PAMOTHO U JIOTHYECKH CTPOIHO
U3JIaraTb MaTepHa;

- IPOJEMOHCTPUPOBATh YMEHUE OPUEHTUPOBATHLCA B JINTEPATYPE;

- yMeThb cJenaTh JOCTaTOYHO OOOCHOBAHHBIC BBIBOJBI IO
U3JIaracMOMy MaTepHaly.

Y 10BNETBOPUTEIBHO OO0yyaromuiicst ToJIKeH:

- IPOJIEMOHCTPUPOBATH O0IIIee 3HAHNE U3YIaeMOT0 MaTepHaIa;

- IOKa3aTh 00IIee BiIaJieHIE MOHATHITHBIM annapaToM JUCIUILINHBL,

- YMETh CTPOUThH OTBET B COOTBETCTBHH CO CTPYKTYpPOH H3JIaraeMoro

BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMECHAYEMYIO MpPOTpaMMON  Y4eOHYIO
JTUTEPaTypy.

HeynonerBopurenbHO OO0yuaromuiicss IeMOHCTPUPYET:

- HE3HAHUE 3HAYNUTEIBbHOM YaCcTH IPOrpaMMHOI0 MaTepHuaa;

- HE BJIaJICHNE MTOHATUMHBIM annaparoM JUCHHUTLINHBI;

- CYILIIECTBEHHBIE OLIMOKU IPU U3JI0KEHUH YUeOHOTO MaTepuana;

- HEYMEHUE CTPOUTb OTBET B COOTBETCTBUH CO CTPYKTYpOH
U3JIaraeMoro BOIIpoca;

- HEYMEHHE JIeaTh BbIBOJBI 110 M3J1araéMOMY MaTepHally.

[IIxana oneHNBaHUA HA 3a4YeTe

Onenka KpuTtepun BbICTaB/IeHUS] OLCHKH

OOyuaronuiics JOKEH: YMETb CTPOUTh OTBET B COOTBETCTBHHM CO
CTPYKTYpO# H31araeMoro BOINpOCa; MPOJAEMOHCTPUPOBATH MPOYHOE,
JIOCTaTOYHO IIOJHO€ YCBOEHHE 3HAHMW IPOTrPaMMHOIO MaTepuana;
MIPOJIEMOHCTPUPOBATh 3HAHHWE OCHOBHBIX TEOPETHUECKUX MOHSTHIA;
«3a4TeHO» NpaBUIBHO  (OPMYIHMPOBATH  OIpPENENIEHUs;  MOCIIEA0BATENbHO,
IPaMOTHO U JIOTUYECKU CTPOMHO U3JIOKUTh TEOPETUUECKUI MaTepua;
MPOJEMOHCTPUPOBATh ~ YMEHUSI  CAaMOCTOSITENIBHOM  paboThl €
JUTEPaTypoii; yMETh ClIeNaTh JOCTaTOYHO OOOCHOBAHHBIE BHIBOBI 110
U3JlaraeMoOMy MaTepuainy.

OOyuaromuiicsi JEeMOHCTPUPYET: HE3HAHWE 3HAYMTEIbHOW YacTu
MPOrpaMMHOI0 Marepuaja; HE BIAJEHUE MOHATUWHBIM alapaToM
JAUCHUILIMHBI, CYIICCTBCHHBIC OIINOKH Ipu  HU3JI0KCHUN yqe6Hor0
Marepuana; HEyMEHHE CTPOUTh OTBET B COOTBETCTBUM CO CTPYKTYPOM
W3JIaraéMoro BOIPOCa; HEYMEHHE JeNlaTh BBIBOJBI IO H3JIaraeMoMy
Marepuainy.

«He 3aureno»
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MeTtoauyeckue MaTepuaJbl, oNpeae/siiolie Npoue1ypy oleHnBaHus ¢(popMUPOBAHHBIX
KomneTreHuuii B coorserctum ¢ QOII

Kauecmeo  3manuit  XapakTepu3yercs  CIHOCOOHOCTbIO  OOydYaromierocss  TOYHO,
CTPYKTYPUPOBAHHO U YMECTHO BOCIIPOM3BOAUTH HHPOPMALIMIO, TIOTYYEHHYIO B IPOLIECCE OCBOCHUS
JUCHUIUIMHBI, B TOM BHJE, B KOTOPOM OHa Oblla H3JI0)KEHa B Yy4eOHOM U3JIaHUU WIH
MIPEToIaBaTeNeM.

YMeHus, Kak MpaBuwio, (OPMHUPYIOTCS Ha 3aHATHUSX CEMHUHAPCKOro THIA. 3ajaHus,
HampaBJICHHBIE HAa OLICHKY YMEHHMH, B 3HAYUTEIBHON CTENEHH TPeOyroT OT 0O0ydaromerocs
MIPOSIBIICHUSI CTEPEOTUITHOCTU MBILUICHUS, T.€. CIOCOOHOCTH BBIOJHUTH paboTy mo oOpasuam, c
KOTOpPBIMH OH paboTan B mpoiecce o0yuenus. [IpenogaBarens xe OllEHUBAET CBOEBPEMEHHOCTh U
MIPABWJIBHOCTH BBITTOJIHCHUS 33 JaHUSI.

Haegbiku MOXHO TPaKTOBAaTh KaK aBTOMAaTU3UPOBAHHBIE YMEHUS, Pa3BUTHIC U 3aKPEIJICHHbBIE
OCO3HAHHBIM CAMOCTOSATEIBHBIM TPyAOM. HaBblku (QOPMHUPYIOTCS TPH  CaMOCTOSTEIHLHOM
BBITIOJTHEHUH OOYUYaIOIUMUCS TPAKTUKO-OPUECHTUPOBAHHBIX 3aJaHUM, MOJEIUPYIOMIUX pEIIeHHe
UM  TPOU3BOJACTBEHHBIX M  COLMOKYJIBTYPHBIX 33Jad B  COOTBETCTBYIOIIEH  obOiactu
npodeccuoHaNbHOM e TENbHOCTH, KaK MPAaBUIIO, IIPH BBHIIOJIHEHUH JOMAIIHUX 3aJJaHHHi, KYPCOBBIX
MPOEKTOB (paboT), HAYYHO-HUCCIICIOBATEILCKUX pPAabOT, MPOXOXKICHUH TPAKTHK, MpuU padoTe
WHIUBUAYAIBHO WM B COCTABE TPYMIIBI U T.1.

Yemuwiit  onpoc — 5310 n1npouenypa, opraHu3oBaHHas ~Kak croelnuainbHas Oecena
mpernojaBaTenis ¢ Tpynnoi oOydaromuxcss (QpOHTANbHBIM OMpoc) WIK €  OTAEIbHBIMU
oOyuaromumucs (MHIUBHIYAIBHBIN OMPOC) C EbI0 OIEHKN c(hOPMUPOBAHHOCTH Y HUX OCHOBHBIX
MOHATHM M yCBOEHUS y4eOHOro MmaTepuana. YCTHBI OMpPOC MOKET HCIOJIb30BAaThCA KakK BHJ
KOHTPOJISI U METOJT OIICHUBAHUS (DOPMHUPYEMBIX KOMIIETCHIINH (KaK ¥ KauecTBa UX (OPMUPOBAHUS)
B paMKax caMbIX pa3HbBIX (OpM KOHTPOJIA, TaKUX Kak: coOeceloBaHUE, KOJUIOKBHYM, 3a4Yer,
9K3aMeH N0 JucHuIUinHe. YcTHbid omnpoc (YO) mo3BOJISIET OLEHUTh 3HAHUS U KPYro3op
oOyuJaroIerocsi, yMeHue JIOTUYECKU TOCTPOUTH OTBET, BJIaJIEHUE MOHOJIOTMUYECKON peublo M MHBIE
KOMMYHHKATHUBHBIC HaBbIkd. YO o0namaer OONBIIMMHA BO3MOXXHOCTSIMH  BOCITHTATEIHLHOTO
BO3JICHCTBUS TpemnojaBarens. BocnutatenbHas ¢ynkuus YO uMeeT psl BaXKHBIX aCIEKTOB:
po(heCCHOHATBHO-ITUYCCKIU W HPABCTBEHHBIM AaCMEKThl, JTUIAKTHYCCKHHA (CHCTEMaTH3aIlns
MaTepuasa Ipu OTBETe, Jydlliee 3aIOMUHAHNE MaTepuala IpU UHTEJUIEKTyallbHON KOHIICHTPAIUH ),
SMOIMOHAIBHBIA (PaZlOCTh OT YCIEIIHOTO MPOXOXKIAEHUs cobecenoBanus) u nap. OOyuaromias
¢byakus YO COCTOUT B BBISBICHUHM JE€Talei, KOTOphIE MO KAaKUM-TO NPUYMHAM OKa3alliCh
HEJOCTATOYHO OCMBICIICHHBIMH B XOJC YYEOHBIX 3aHSATHH M NPHU IMOATOTOBKE K 3a4éTy WU
sk3ameny. YO oOnamaer Takke MOTHBUpYIONIEH (yHKIMEH: TNpaBUIbHO OpraHU30BaHHBIC
cobecesoBaHUE, KOJUIOKBUYM, 3a4€T M DK3aMEH MOTYT CTUMYJIHPOBATH YYEOHYIO NEATEIbHOCTH
CTYJICHTa, €r0 y4acTHe B Hay4HOIl pabore.

Tecmur sBNAIOTCS MpocTelle GopMoil KOHTPOJIsI, HAIPaBICHHON Ha MPOBEPKY BIIAJCHUS
TEPMHUHOJIOTHYECKHM  allllapaToM, COBPEMEHHBIMH HH(POPMAIIMOHHBIMH TEXHOJOTHUSIMU H
KOHKPETHBIMU 3HAHHUSAMH B 00JaCTH (yHJIAMEHTAIBHBIX M MPUKIAIHBIX JUCIUATUINH. TecT MOXKeT
MPEIOCTABIATh BO3MOXKHOCTh BBIOOpa M3 TEpEYHS OTBETOB (OJMH WJIM HECKOJIBKO IMPaBHIIbHBIX
OTBETOB).

Cemunapckue 3anamusa. OCHOBHOE Ha3HAYCHHE CEMMHAPCKHMX 3aHATHHA MO TUCLHUIUIMHE —
o0ecreunTh TIIYOOKOE€ YCBOCHHE OOYYAIOIIMMHUCS MaTepHaiOB JICKIIMWA, TPUBUBATH HABBIKH
CaMOCTOSITENTLHOM pabOTHI C IUTEPATYPOM, BOCIIUTHIBATh YMEHUE HAXOAUTH ONITUMAJIbHBIC PEIICHUS
B YCIOBUSIX W3MEHSIOMUXCS OTHOWICHHWH, (QOPMHUPOBAaTH COBPEMEHHOE MPO(ecCHOHAIEHOE
MBINIJIEHHE o0ydarommxcs. Ha ceMuHapCKuX 3aHATHSIX MPENnojiaBaTelb MPOBEPSET BBHIMOIHEHHE
CaMOCTOSITENTPHBIX 3aJlaHM W KAueCTBO YCBOCHHS 3HAHWHA, yMEHHH, OIpENeNsieT YPOBEHb
c(hOpMHUPOBAHHOCTH KOMITETEHITHH.

Pa3zngen 7. MeToguueckue YKazaHus 1J1s1 oﬁyqamumxca 10 OCHOBAHMI0 THCHUIIJIMHBI

OcBoenne 00ydaromMUMCsT y4eOHOM IUCHUIUIMHBI MpEeArojaraeT M3yuyeHUEe MaTepuasoB
JTUCIUILTAHBI HA ayJAUTOPHBIX 3aHATHSIX U B XOE CAMOCTOSATEIHHONU paObOThI. AYIUTOPHBIC 3aHSATHUS
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nmpoxoAsaT B ¢GopMe JICKIUNA, CEMHUHApOB M TpakTHUecKuX 3aHaThil. CaMmocTosiTenpHas padora
BKJIIOYAET Pa3HOOOPA3HbIA KOMIUIEKC BUAOB U (hOpM pabOThl 00yHarOIUXCA.

JUis ycnemHoro ocBO€HHs y4eOHOW AMCUUIUIMHBI M JOCTHXKEHMsI MOCTaBJIECHHBIX Leseil
HEOO0XO/MMO BHUMATEIbHO O3HAKOMHUTBCA C HACcToAlIed paboueil mporpamMmbl  y4eOHOU
aucuuIuinHel. Cienyer oOpaTuTh BHUMAaHUE HAa CIMCOK OCHOBHOM U JIOMOJHUTENIBHON JINTEpaTyphI,
KOTOpass HMMeEETCS B JJIEKTPOHHOW OHOIMOTeYHOW cucTeMe YHHMBepcuTeTa. JTa HHopMauus
HEeo0X0uMa JUIsl CaMOCTOATENbHOM paboThl 00y4daroLerocs.

[Ipr MOArOTOBKE K ayAMTOPHBIM 3aHATHUSM HEOOXOIUMO MOMHHUTH OCOOCHHOCTH KaXKIOH
(bOopMBI €ro NMpoBEACHHUS.

[ToaroroBka k yueOHOMY 3aHATHIO JEKIMOHHOrO TUma. C 1enbio 00ecreyeHts yCIemHoro
o0y4eHHs OOydYaroUIMiics MOJDKEH TOTOBUTHCS K JICKIMH, MOCKOJBKY OHA SIBIISICTCS BasKHEHIIEH
(dopmoii opranuzanuy yueoHOro nporecca, oCKoJabKy: 3HAKOMUT C HOBBIM y4€OHBIM MaTepUaloM;
pa3bsCHAET yueOHbIC 3JIEMEHTBI, TPYIHBIC /Ui IOHUMAHUs; CUCTEMAaTU3UPYeT y4eOHBIH MaTepuar;
OpPHEHTUPYET B y4eOHOM IIpoliecce.

C 371011 11e71b10: BHUMATEIBHO NPOYNUTANTE MaTepual Npeablyel JIEKIIMHU; 03HAKOMBTECH C
y4eOHbIM MaTepHajJoM IO Y4eOHMKY M y4eOHBIM NOCOOMSM C TEMOW NPOYUTAHHOM JIEKLUU;
BHECHUTE JOIOJHEHUs K IIOJIY4EHHBIM paHee 3HAHUAM II0 TeME JIEKIMM Ha IOJIAX JIEKIMOHHOU
TETpaay; 3allUIINTE BO3MOXKHBIE BOIIPOCHI, KOTOpBIE BBl 3aJaJUTe JIEKTOPY Ha JIEKUUU IO
Marepuanly HW3YYEHHOM JIEKIIMH; I[OCTApalUTeCh YICHUTb MECTO H3y4aeMOM TEMBI B CBOEH
IIOJITOTOBKE; y3HailTe TeMy MpeacToslel JeKuu (10 TeMaTHMYeCKOMY IUIaHy, IO HH(pOpMaiuu
JIEKTOpA) M 3aMUIInTe MHPOPMAINIO, KOTOPOU BBI BIaeeTe MO JAHHOMY BOIIPOCY

[TpenBapuTenpHas MOArOTOBKA K Yy4€OHOMY 3aHSATHIO CEMHUHApPCKOTO THIIA 3aKJIIOYAEeTCs B
U3Y4YEHUH TEOPETUYECKOr0 MaTepuaja B OTBEJECHHOE JUIsl CaMOCTOSITENIbHOM paboOThl Bpems,
03HaKOMJIEHHE C MHCTPYKTUBHBIMU MaTEpUajIaMHU € LEJIbI0 OCO3HAHUS 3a1a4 3aHATHUS.

CamoctostenpHas pabota. [l Oonee yriayOJeHHOTO W3YYCHHSI TEMBI 3aJaHHs IS
CaMOCTOSITENIbHONH pabOThl PEKOMEH]IyEeTCSl BBINOIHATH MapauIebHO C U3YUYEHHEM JJAHHOW TEMBI.
[Ipu BBIMOJIHEHUU 3aIaHUH TTO0 BO3MOKHOCTH MCIIOJIb3YHTE HATJISAIHOE MPEICTABICHUE MAaTepHAlIa.
[ToarotoBka k 3auety, sk3ameny. K 3auety, sk3aMeHy HEOOXOIMMO TOTOBUTCS LieJI€HANPABIECHHO,
pEryJIipHO, CUCTEMAaTHYECKH MU C MEpBBIX JAHEW 00ydeHHs MO AaHHOM aucuuivinHe. llombITkn
OCBOMTh YUEOHYI AMCLUUIUINHY B IEPHUOJ 3a4€THO-3K3aMEHALMOHHOW CeCCHM, Kak IpaBHIIO,
MIPUHOCAT HE CIUIIKOM YJIOBJIETBOPHUTENbHbIE pe3ynbTaThl. [Ipy moaroToBke k 3aueTy oOparute
BHUMAaHHE Ha 3alllUTy NPAKTHUYECKHUX 3aJaHUN Ha OCHOBE TEOpETUYECKOro marepuana. llpm
IIOATOTOBKE K DK3aMEHY I10 TEOPETHUYECKOM YacCTH BBIIEIUTE B BOIPOCE INIABHOE, CYIIECTBEHHOE
(MoHATHSA, TpPHU3HAKH, KiIacCU(UKAUK U T1Ip.), MPHUBEIUTE NPUMEPHI, HUIIOCTPUPYIOLIUE
TEOPETUYECKHUE TTOJIOKEHUS.

Pa3nen 8. YueOHo-MeToanueckoe 1 HHpopMannoHHoe odecreyeHne JUCUMILTHHBI
Ocnognas numepamypa

1. Ucnamranues J[.B. Marematuka: nuddepeHiumaibible ypaBHeHUs: yueOHOe ocodue /
Wcnamranues /[.B., ITatkoBa B.B., IletpoBckux I'.B. — Mocksa: At [Tu Ap Memua, 2023. — 73 C.

— ISBN 978-5-4497-2252-2. — Texkct: osnektponnbiii // IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/132838.html

2. Kanapeiikun A.W. Beicmias maremaruka: ydeOHuk / Kanapelikun AWM. — Mockaa,
Bomorna: Uudpa-Umxenepus, 2024. — 224 c¢. — ISBN 978-5-9729-1828-7. — Tekcr:
anekTpoHHblt // Uudposoii obpazoBarenbubiii pecypc IPR  SMART: [caiit]. — URL:

https://www.iprbookshop.ru/143599.html

3. Pacronunna, O. M. Bricmias matemaruka: mpaktukym / O. M. PactomuuHa; mopg
pemakmmer A. M. HwxawkoBa, T. H. IlomoBoit. — 2-¢ m3m. — MockBa: MOCKOBCKUit
MeJarornyeckuil rocyrapcTBeHnbiil yuusepcutet, 2024, — 138 ¢. — ISBN 978-5-4263-0534-2. —
Tekcr: snexkrponusii // LudpoBori obpazoBatenpHBIl pecypc PR SMART: [caiir]. — URL:
https://www.iprbookshop.ru/145684.html
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/Jlonoanumenshan numepamypa

1. Bepesuna, H. A. Matemaruka [ DneKTpoHHBIH pecypc]: yuebnoe nocodue / H. A. bepesuna. —
2-¢ u37. — DNEKTPOH. TeKCTOBbIC naHHble. — CaparoB Hayunas kuura, 2019. — 125 ¢. — 978-
5-9758-1741-9. — Pexwum nocryna: http://www.iprbookshop.ru/80988.html

2. boGruteBa, T. H. MaTemaTuka U aHanWTHYECKass reoMeTpus [DIIEKTPOHHBIN pecypc|: yueOHo-
meronudeckoe mocobue / T. H. BoOwuieBa, JI. B. Kupesnosa, T. H. TuroBa. — DneKkTpoH.
TekcToBble nanHble. — M: MUCU-MI'CY, A [Iu Op Menuna, ObC ACB, 2018. — 144 c. —
978-5-7264-1909-1. — Pexum pocrymna: http://www.iprbookshop.ru/80626.html

3. Enpkun, A. I'. MaTemaTuka U aHaJIMTHYECKas T€OMETpHUs [DJIEKTPOHHBIA pecypc]|: ydeOHOe
nmocobue / A. I'. EnpkuH. — DnekTpoH. TekctoBble naHHble. — CaparoB: By3oBckoe
obpazoBanme, 2018. — 95 c¢. — 978-5-4487-0325-6. — Pexum pocryna:
http://www.iprbookshop.ru/77939.html

8.1. TpeOoBaHMsi K MATEPUAJIBLHO-TEXHUYECKOMY M Y4eOHO-METOAUYECKOMY
o0ecrne4eHUI0 MPOrpaMMbl clielUATUTeTa

8.1.1. YHuBepcuTeT pacmoiaraeT MaTepuaIbHO-TEXHHUYECKOH 0a30if, COOTBETCTBYIOLIEH
JCWCTBYIOIUM TPOTUBOIIOXKAPHBIM MpPaBUJIaM W HOpPMaMm M 00ECIEYMBAIOUICH MPOBEICHUE BCEX
BUJIOB JUCUUIUIMHAPDHOW U MEXKIUCIUIUIMHAPHON TIOJrOTOBKH, NPAKTHMYECKOH M Hay4dHO-
HCCIIEI0BATENbCKON paboT 00ydarouXCsl, IPEAYCMOTPEHHBIX YUEOHBIM IIJIAHOM.

[TomereHust MpeaCTaBIAIOT cOO0K yuyeOHbIE ayAUTOPHUH ISl IPOBEICHUS yUEOHBIX 3aHITHIA,
MPEYCMOTPEHHBIX MPOTPaMMOI CIEIUANNTETa, OCHALICHHBIE 00OPYZIOBAaHHUEM M TEXHUYECKHMHU
CpeICcTBaMU OOYYEHHs, COCTaB KOTOPBIX OINpeAenseTcss B padouux MporpaMMax TUCIHUILINH
(Monyeii).

B VYHuBepcurere MMeEIOTCs CIEMUATU3UPOBAHHBIC ayTUTOPUU ISl MPOBEACHUS 3aHATUN IO
MH()OPMAITMOHHBIM TEXHOJIOTHSIM.

[TomemeHust Uisi CaMOCTOSITENIbHOM paboThl OOYYAIOMIMXCS OCHAIICHBI KOMITbIOTEPHOM
TEXHUKOW C BO3MOKHOCTBIO MOJKIOUeHHs] K ceTu "HMHTepHer" m olecrieueHWEeM IOCTyIa K
3JIEKTPOHHON MH(POPMAITMOHHO-00pa30BaTENIbHON cpezie Y HUBEpCUTETA.

JIEKTPOHHAasi HH(OPMaIMOHHO-00pa30BaTeIbHAA Cpea Y HHBEPCHTETa BKIIOYACT:

1. Odwunmansuerii caiit Yuusepcutera (https://wwwi.iile.ru/)

2. DnexTpoHHas HMH(pOpMaIMOHHO-00pa3zoBaTenbHas cpena «1C: YHUBepCUTET» TOTOBOP OT
10.09.2018 1. NeITPKT-18281 (6eccpouno)

3. TIporpammsl st DBM. Cucrema auctannnonHoro ooyuenus «Mirapolisy - JIuieH3noHHbIH
norosop Nel07/06/24-x ot 27.06.2024 (Crneuudukauuss k JIMIEH3MOHHOMY J0OTOBOpPY
Nel07/06/24-x ot 27.06.2024, cpox ngeiictBus c 02.07.2025 mno 01.07.2026 r.)
https://impe.Ims.mirapolis.ru/mira/

4. Tlporpamma mnst OBM. Bupryanbnas komnata «Mirapolisy - JluieH3uOHHBII 1OTOBOp
Nel07/06/24-x ot 27.06.2024 (Cnenudukanus k Jlunensuonnomy noroopy Nel07/06/24-k
or  27.06.2024, CPOK  JAeicTBuUsA c 02.07.2025 o 01.07.2026 r.)
https://impe.Ims.mirapolis.ru/mira/

5. Cucrema tectupoBanus INDIGO nuuenszuonnoe cornamenue (dorosop ot 07.11.2018 r.
NoJ1-54792, nomomnautenbHoe cornamenue Ne J[-5479/6 o mpojoHTammu 10rOBOpa 0
01.06.2026r.) http://212.48.35.211:85/

8.1.2. VYuuBepcuteT oOecredeH HEOOXOAUMBIM KOMILIEKTOM JIMIIEH3MOHHOTO U CBOOOJHO
pacrpoCcTpaHsieMOro MporpaMMHOIO OOecrieueHusl, B TOM YHCJIe OTEYECTBEHHOTO MPOM3BOJCTBA
(coctaB ompenensieTcss B pabouux MporpamMMax JUCHUTIINH (MOAYJIEH) U MOJICKUT OOHOBICHHUIO
pU HEOOXOAUMOCTH).

IMepeyeHb JUIEH3HOHHOTO TPOrPAMMHOI0 00eceYeH sI, B TOM YHCJIe
0TEe4YeCTBEHHOr'0 MPON3BOICTBA:
1. OneparronHas cuctema «Atimant - Atlant Academ ot 24.01.2024 r. (6eccpouHo)
2. AuntmBHpycHoe mporpammuoe obecrieuenue Kaspersky Endpoint Security mist 6usneca —
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Pacmmpennsriii Russian Edition qorosop-odepra Ne Tr000941765 ot 16.10.2025 1.

8.1.3. OOyuarommmcsi  oOecriedeH  gocTtyn  (yOaJdeHHBIM  JTOCTYyNm) K  COBPEMEHHBIM
HpO(beCCI/IOHaJILHBIM 633aM JaHHBIX U I/IH(bOpMaL[I/IOHHbIM CIIpaBOYHBIM CUCTECMAM, COCTAaB KOTOPBIX
orpeneseTcs: B pabounx MmporpamMmax JUCIHUILIAH (MOTyJIei) 1 OOHOBIISIETCS TIPU HEOOX OIMMOCTH,
HO HE peXe OJTHOTO Pa3 B TOJ.

IlepeueHn coBpeMeHHBIX MPO(ecCHOHAIBLHBIX 023 JaAHHBIX H
HH(OPMANMOHHBIX CIPABOYHBIX CHCTEM:

1. Wndopmarmonno-nouckoBas cucrtema «Koncymbsrant Ilmtoc» - Jlorosop NeMMU-BUII-
79717-56/2022 (6eccpodHO)

2. DnexkTpoHHO-OMOnMoTeuHas cucrtema IPRsmart nuunensuonnsiii qoroop ot 01.09.2024 r.
Nel1652/24C (cpox neiictBus o 31.08.2027 r.) https://www.iprbookshop.ru/

3. Hayunas snexrponnas 6ubauoreka eLIBRARY munensuonnsiii noropop SCIENC INDEX
Ne S10 -3079/2026 ot 30.01.2026 r. (cpoxk metictBust 1o 29.01.2027r.) https://elibrary.ru

8.1.4. OOyuwarommecs w3 uncna wuHBAMIOB u Jjun ¢ OB3 obecrmeyeHbl 3IEKTPOHHBIMH
00pa3oBaTeNbHBIMH PECypcaMu B OpMax, aJaliTHPOBAHHBIX K OTPAHHYCHUSIM UX 3[JOPOBBSI.

Paznen 9. MaTepuajibHO-TEXHHYECKOE o0ecnieyeHne 00pa3oBaTeJIbHOTO NMponecca

YuebHas ayUTOpUs AJIs IPOBEICHUS OOGopynoBaHue:  creuMaIu3UpoBaHHAs  MeOelb

3aHATUH JIEKIIMOHHOTO TUIIA, 3aHATHI (mebenp aymuTopHas (CTOJIBI, CTYJbs, JOCKa

CEeMHMHAPCKOI'0 TUIIA, TPYIIIOBBIX U ayJUTOpHAas HaBeCHasl), CTOJI MpenojaBareis, CTYJ

HHIUBHUIYAJIbHBIX KOHCy.HBTElIIHﬁ, npenoaaBaTeis.

TEKYILLEro KOHTPOJI U MPOMEXYTOUHOMN Texnuueckue cpesicTBa 00y4eHUs: IEPCOHAIBHBIN

arTecTauuu KOMITBIOTEP; MYJbTUMEIUIMHOE 000pYyI0BaHNE
(mpoexTop, 3KpaH).

ITomerenne sl CaMOCTOSTENBHON CrnennanusupoBaHHas MeOenb (CTOJbI, CTYIbS),

paboTHI MIEPCOHANIBHBIE KOMIIBIOTEPHI C BO3MOKHOCTBIO
IIOJAKJIFTOYCHUSA K CETU «I/IHTCpHeT» u o0ecreueHueEM
JI0CTYIa B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpelly YHHUBEpCUTETA
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JIMCT UBMEHEHMI
AxtyaansupoBaHnsl B 2024 roay (pemenue Yuenoro coseta 26.12.2024r., npotokon Ne3):
- [IepeyeHb OCHOBHOM M IOTIOJIHUTEIBHOU JIUTEPATYPHI;
- [lepeyenp HHPOPMALIMOHHBIX TEXHOJIOTUN, HCIIOIB3YEMbIX IPU OCYLIECTBICHUU
00pa30BaTeNpHOro Mpolecca Mo JUCIUILINHE,;
- KoMIIIeKT JIMIIEH3MOHHOTI0 TPOrPaMMHOI0 00ECTIEUEHUSI.

AxtyagusupoBanbl B 2025 roay (pewenue Yuenoro coseta 23.12.2025r., npotokon Ne3):

- [IlepeyeHb OCHOBHOM M JIONIOJIHUTEIBHON JIUTEPATYPHI;

- [lepeuenpb nHGOPMALIMOHHBIX TEXHOJIOTHI, UCIIOIB3YEMBIX IIPU OCYIIECTBICHUU
00pa3zoBaTEeNBHOIO MPOIIecca M0 TUCIHUILIHHE;

- KoMIJIeK T JIMIIeH3MOHHOTO TPOrPaMMHOT0 00ECICUeHUSI.
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