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1. HEJIM OCBOEHUA AUCHHUIIJIUHBI

Heanio ocBoeHUS TUCIUTUIMHBI «MareMaTnkay coCTOUT B (POPMUPOBAHUH KOMITJIEKCa KOMITETCHITUH,
HEOOXOJUMBIX B Oyaymiel mpodecCHOHaIbHON HayYHO-UCCIIEI0BATENBCKOM AEATENLHOCTH, CTIOCOOHOCTH K
aHAIMTHYECKOH paboTe, CIOCOOHOCTH KBATU(UIIMPOBAHHO MPOBOIUTH HAYYHBIC UCCIICAOBAHUS B OOJIACTH B
(hapMaIii OCHOBAaHHOM Ha O TIOHSATHSX U METOAAX anreOpbl, TeOMETPHUH, MATEMAaTHYECKOTO aHaJIN3a, UX MECTe U
pOJIA B CUCTEME MATEMATUUECKUX HAYK, IIPUIIOKEHUAX €CTECTBEHHBIX HaYK.
3agaum IUCUUIUINHBL
- c(hopMUpPOBATH MPEAICTABICHNE O MECTE U POJIM MATEMAaTHKN B COBPEMEHHOM MHPE;
- -chopMupoBaTh MpencTaBIeHNsI 00 OCHOBHBIX TIOHATHSX MAaTEeMaTHYECKOTO aHAIIN3a, aHATUTHIECKOM
TeOMETPHH, TUHEHHOHN anreOphl;

- c(hopMHUPOBaTh OIPE/ICIICHHBIA HABBIK HCITOIB30BAHIS COBPEMEHHOTO MaTEMAaTHYECKOTO arnmapara,
OPUCHTHUPOBAHHOTO HA HANPABIICHUE 3/IPABOOXPAHCHUS H (hapMallHy.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OGPA30BATE/IbHOM ITIPOTPAMMbI

2.1. Juctmmmaa «MaremaTnka» OTHOCHTCS K 00si3aTenbHoi yactu bioka 1 uctumiwmasl (Momynn),
MMEET TECHYIO CBA3b C APYTUMH JUCIUILITHHAMH.
2.2. B Tabnuie npuBeaeHb! MPEALIECTBYIOIUE U TOCIEAYIOINE JUCIUIUTUHBI, HallpaBJieHHbIC Ha

(hopMHUpOBaHUE KOMIIETSHITHHN TUCIIATIINHBI B COOTBETCTBHH ¢ MaTpHIlei kommnerenmmid OI1.
2.3.
IIpeamecTByomme U NocjaeAy0IMe TMCUMILIMHBL, HATIPABJEHHbIE HA (POPMUPOBAHME KOMNETEHIMIi

Ne i/t [IpenimecTByronye AUCUUTUTAHBL [Mocnemyroniye qUCIUTIIHHEI
KoppekTupyoniuii Kypc 1o MaTeMaThKe KoMIproTepHOE MOZIEMpPOBaHUE B (hapMaItiu
DKOHOMHKA MeTop1 00pabOTKK OOBIINX JTAHHBIX

OCHOBEBI HpOCKTHOﬁ ACATCIBbHOCTH

3. IINTAHUPYEMBIE PE3YJ/IbTATbI OBYYEHUA

[Inanupyemsbie pe3yabTaThl OCBOCHUS 00pa3oBaTenbHO nporpaMme (OI1) - koMrieTeHITMH 00yYarOITXCs
OTIpEeIETISIOTCS TPeOOBAHUSIMY CTaHIAPTAa MO HATIPABICHHIO MTOATOTOBKH (CIIEIUAIIEHOCTH) B (DOPMHUPYIOTCS B
COOTBETCTBHHM ¢ MaTpurieit kommerenmmii OI1

Neni/m | Homep/ HanmeHnoBaHue KOMIETEeHIUH B pesyabrare nzyyenusi ydeOHoH
HHJIEKC (n1u ee yacTH) AUCHUILINHBI 00y4aroimecst 10JKHbI:
KOMIIETCHIINH

1 2 3 4
YK-1 Crioco0eH OCyIIeCTBIATh NAYK-1.1. AHanu3upyeT npoOIeMHYO

KPUTUYECKHH aHAIIN3 CUTYAalHIO KaK CUCTEMY, BBISBIISS €€
NpoOJEeMHBIX CUTyalluid Ha COCTABJISIIOLIMUE U CBSI3U MEXKYy HUMU
OCHOBE CHCTEMHOTO IOIX0/1a, NYK-1.2. Onpenensier mpoOeIbl B
BbIpabaThIBATh CTPATETHIO UHPOpPMALIUHU, HEOOXOAUMOMN ISl peIICHUS
JIEUCTBUI pOOJIEMHOM CUTYaIlud, U IPOSKTUPYET

IIPOLIECCHI 10 UX YCTPAHEHUIO
NJAYK-1.3. Kputnuecku orieHuBaeT
HA/ISKHOCTh UCTOYHUKOB WH(POPMAITUH,
paboTaer ¢ MPOTUBOPEUNBOI
uH(pOpMaLueil U3 pa3HbIX HCTOYHUKOB
NJIYK-1.4. Pa3zpabarbiBaet u
COJIEPKATEIHHO apTyMEHTUPYET
CTPATETHIO pelIeHus TPOOIEMHOM
CUTYalliu Ha OCHOBE CUCTEMHOTO U
MEXIMCIUIUIMHAPHOTO MOIX0JI0B




4. CTPYKTYPA U COAEPKAHHUE JUCHUIIVYIMHDBI 4.1. OB’ BEM AUCHUIIVIMHbBI U

BU/IbI YYEEHOH PABOTEI

Bua pa6orsl

Bcero uacos

Cewmectp 2

Bcero yacos

1 2 3

AyauTopHasi KOHTaKTHasi padora (Bcero) 50 50
B ToM uucne:
Jlexuuu (JI) 16 16
[Ipaktuueckue 3anstus (I13) 34 34
B Tom uucine, npakTuyeckas noJAroToBKa
JlaGopatopusie padotsl (JIP)
B Tom uucine, npakTuyeckas moJAroToBKa
KonTakTHasi BHeayAuTOpHAasi pa6oTa, TOM YHCJIe 1,7 1,7
WNHpuBuyanbHble U IPYIIIOBBIE KOHCYJIBTALUN 1,7 1,7
CamocrosiTeibHast padoTa o0y4aromerocs 20 20
(CPO)" (Bcero)
Pegepam (Peq.) 2 2
Ilooecomoska k 3anamusm (113) 4 4
Iloozomosxa k mexywemy koumponto (I1TK) 4 4
Iloozomoska k npomesicymouHomy KOHmMpOo 6 6
(TIIK)
Camonoozomoska. Paboma ¢ knudsgxcnvimu u 4 4
INEeKMPOHHBIMU UCTOYHUKAMU

3auer (3) 3
IIpome:xxyTouHas 3

B TOM 4HcJIe:
arrecrauust [Tpuem 3auera, yac 0,3 0,3
HUTOI'O: O6mas | Becero yacos 72 72
TPY10EMKOCTH 3ayeT. eTMHULIBI 2 2




4.2. COJEPXAHHE YYEGHOH JHCLHIT/IHHBI

4.2.1. Pa3zaensl (TeMbl) AUCHMIIJIMHBI, BUABI Y4€6HOU AeATETbHOCTH U POPMBI KOHTPOJISA

Ne Ne HaumenoBanue pasgesia (TemMbl) Buasbl yueoHoi Dopmbl
n/m | cemec JUCIHHUTNINHBI AeATeJILHOCTH, BKJII0Yas TeKyue u
Tpa CaMOCTOSITeJILHYI0 padoTy MPOMEKYTOY
o0yuarouierocst HOW
(B yacax) aTTecTaluu
J | JIP | 1I3 | CP | BCe
[0) ro
1 2 3 5 6 7 8 9
1. 1 Pazoen 1. DieMeHTHI TUHEHHON 8 4 16 | Cobecenopanue,
anre6pLI. KOJIJIOKBHYM,
TEeKYIIHU
TECTOBBIN
KOHTPOJIb
2. 1 Pa3zoen 2. DnemeHTHI BEKTOPHOH 4 8 4 16 | CobecenoBanue,
anreOpol. KOJITIOKBUYM,
TEKYLIUH
TCCTOBBIN
KOHTPOJIb
3. 1 Pa3zoen 3. Ananutrdeckas TeOMETPUS 4 8 6 16 | Cobecenosanue,
Ha IJIOCKOCTH U B MMPOCTPAHCTBE. KOJUTOKBHYM,
TCKYIIUU
TCCTOBBIU
KOHTPOJIb
4, 1 Pasoen 4. BBenenue B aHanus. 4 10 6 22 | Cobecenopanue,
KOJUIOKBUYM,
TEKYIIUN
TECTOBBIN
KOHTPOJIb
5. 1 BreayauropHast KOHTakTHas paboTa 1,7 | I'pynnoBeie u
MHAWBHUIyaIIbH
ple
KOHCYJIbTalluN
6. 1 IIpomexxyTouHas 0,3 | 3auér
7. 1 HUTOIO: 16 34 202 | 72
7
4.2.2. JIeKIIMOHHBIIi KYPC.
Ne  |HaummeHoBaHMe HaumenoBanue Tembl (CoaepikaHue JeKIMU Bcero
n/m  [pasfena JMCHUILTAHBI JIEKITHA JacoB
1 2 3 4 S
Cemectp 1
1. Pazoen 1. Onementsl (Tema 1.1 Marpurel 1 [[IoHATHE MaTpPHUIIBI, OTICPAIIMH HAT 2
NMTMHEWHOM aireOphl.  |OMpeaeIUTENH. MaTpuUIlaMH 1 uX cBoiicTBa. Ompe-
eNUTENN, UX CBOWCTBA. Brruncinenue
onpenenurencii. MUHOPHI U
anrebpanueckre ponoiaaenns. OOpaTHas
MaTpULa, pAaHT MaTPUIBL.
Tema 1.2 Teopus CHCTEeMBI 1 TUHEHHBIX areOpandecKkux |2




CUCTEM JIMHEHHBIX
YpaBHEHUI.

YpaBHEHUI ¢ # HEN3BECTHBIMU. Y CJIOBHE
coBmecTtHOocTU CJIAY. MaTtpuuHas u
BEKTOpHAs 3aI1Ch

CJIAY. I'eomeTpuueckast HHTEpIpETALHs
[PEILICHHS] CUCTEM JIMHEUHBIX YpaBHEHUN U
HepaBeHCTB. Metossl pemenust CJIAY.
[lonsatue metona Kopnana-I'aycca k
BBIYUCIICHHUSAM PaHTa MaTPULBI U
00paTHOM MaTpUILIBI.

\Pazoen 2. DIeMEHTHI
BEKTOPHOM anTeOphl.

Tema 2.1 DneMeHTHI
BEKTOPHOU anTeOphl.

BekTopbl, OCHOBHBIE OIIPEEICHMUS,
JIMHEHHBIE ONIEPALIMY HAJl BEKTOPAMH.
IIpoexiust BEKTOpa Ha OCh, MOJTYJIb
BekTopa. CKalsIpHOE MPOU3BEACHUE
BEKTOPOB. JIMHEITHAs 3aBUCUMOCTh
BEKTOPOB, OCHOBHBIC TEOPEMEI.
I'eomMeTpruYECKHI CMBICI TMHEUHON
3aBUCUMOCTH 2-X, 3-X, 4-X BEKTOPOB.
BekxTopHOE Ipon3BeIeHNE BEKTOPOB,
CBOIcTBa, MpuMeHeHne. CMelanHoe
MPOU3BEICHUE BEKTOPOB, CBOMCTBA.

\Pazoen 3. Ananu-
THYECKasi FCOMETPHUS Ha
[JIOCKOCTH U B
MPOCTPAHCTBE.

Tema 3.1
AHanTUTHYCCKAS
TeOMETpHS Ha
MIOCKOCTH U B TIPO-
CTpaHCTBeE.

IIpsimast Ha TUIOCKOCTH U B IPOCTPAHCTBE.
[IpsiMast ¥ IVIOCKOCTH B IPOCTPAHCTBE.
OO61miee ypaBHEHHE MPSIMOH B
npocTtpaHcTBe. KaHoHMUEcKkoe ypaBHEHHE
MPSMOM, TPOXOASIIEH Yepe3 IBE TOUKH.
Ilepexon OoT 00IIeTO ypaBHEHHS K
KaHOHMUYECKOMY. YTOJ MEXIY ABYMS
[PSMBIMH, YCIIOBUS TAPaJUICIbHOCTH U
MEPHIEHIUKYISIPHOCTH. YTOI MEXIY
[IPSIMOM U IIJIOCKOCTBIO, YCIIOBHS
MapauIeIbHOCTH U NEPIEHANKYISIPHOCTH.

\Paszoen 4. BBenenue B
AHAIIN3.

Tema 4.1 Teopus
Mpeaesos.

UrcnoBble MOCIEN0BATEILHOCTU U
npenensl. CBOMCTBA CXOASIIUXCS
nocneaoBaTeabHocTel. [lepeMenHble U
[MOCTOSIHHBIC BEJTUYUHBI, DYHKIINU U
criocoObl ux 3ananusi. OCHOBHbBIE
pIeMeHTapHbIe QYHKIIUHN U UX TpaduKH.
WutepnonupoBanue Gpyukmuii. [Ipegen
(yHkir. OCHOBHBIE TEOPEMBI O
rpenenax. 3aMedaTelbHbIC TIPeeITbl.
beckoreuHo Maltbie i 0ECKOHETHO
00JbIINE PYHKIUN. DKBUBAJICHTHBIC
0ECKOHEYHO MaJTbie (DyHKITHH.

Tema 4.2 Tudde-
[pEHIIMATHLHOE UCUHC-
nmerve GyHKIUH OTHOMN
[IEPEMEHHOMN.

[Tpou3BoaHast QyHKIIUH, FEOMETPUICCKHI
1 MexaHn4eckuil cMbicia. OCHOBHBIE
MpaBuiia U MprueMbl TudPepeHITnpoBaHUS.
Tabmuiia MPOU3BOIHEIX OCHOBHBIX
PIieMeHTapHBIX GyHKImA. [Ipon3BoaHas
CJIOKHOH, 00paTHOH, HESBHOM,
MapaMeTpHIecKy 3aAaHHON (PyHKITHH.
[Nonsitne nuddepenmana,

FeOMeTpI/I"IeCKI/Iﬁ cMbIcit. OCHOBHBIC




cBoiicTBa quddepentuana. [IponsBoaHbIe
1 nu¢depeHnnanbl BHICIINX MOPSIKOB.
VHBapuaHTHOCTH (YOPMBI IIEPBOTO U
MHBAPHAHTHOCTH ()OPMBI BBICIIIHX
muddepenuuanos. [punoxenns
pon3BoJHON. OCHOBHBIE TEOPEMBI

i depeHInanTbHOTO UCUNCIICHUS
(Depma, Poms, Jlarpanxa, Komm).
IIpaBuso Jlonurans packpbITus
HeonpeenenHoctelt. @opmyna Telnopa,
OLIEHKA OCTATOYHOr'O WICHA.

Tema 4.3
MNurterpansHoe
MCYUCIICHUC

[lepBooOpa3Hast GpyHKUIMHU U HEOTpee-
neHHbI nHTerpan. CBolcTBa
HEOTIpeIeTICHHOTO HHTerpana. MaTerpan
OT OCHOBHBIX JIEMEHTAPHBIX (DYHKIMH.
(OCHOBHBIE METOABI UHTEIPUPOBAHUS
(HEeTIOCpEeICTBEHHOE HHTETPUPOBAHHE,
3aMeHa [IEPEMEHHOM, HHTETPUPOBAHUE T10
yactsiMm). IHTerpupoBanue
paIMOHATBHEIX Ipo0eli. HTerpupoBanme
TPUTOHOMETPHUECKUX (YHKITHIA.
MHTerpupoBaHue HEKOTOPBIX
MpPAMOHATBHBIX (DYHKITHI.

[lonHsiTHE OTIpEeNEICHHOTO HHTETpaa, ero
reomeTpudeckuit cmpici. CBoMCTBa
OIpeIeTIeHHOr0 NHTerpana. Mure-
rpajbHBIE CYMMBI, HHTETpal KaK QyHKINS
BepxHero npeaena. @opmyna HerotoHa-
JleitOnuta. Teopema o cpeHeM.
Brruucnenue onpeneaeHHOro HHTErpaia
METOJIaMH MHTETPUPOBAHUS 110 YaCTSIM U
3amMeHOU nepemMeHHoU. Hekoropslie
reoMeTpudecKue U (PU3MIECKue
MPUIIOKEHUS ONIPEACIIEHHOTO UHTETpaa.
[TpuGn>keHHBIE METOABI BHIYMCIICHUS
OTIpeIeICHHBIX MHTETPaoB ((hopMyJsl
Tpanenuil, NpsMOyroJbHUKOB,
CuMIICOHA), OIIEHKA ITOTPEITHOCTH
BhIuMCIIeHU. HecoOcTBeHHBIE
MHTErpajibl, IPU3HAKHU CXOJIUMOCTH.

BCEI'O yacos: 16
4.2.3. /labopaTOpPHBIA NPAKTHKYM
Ne  [HamMmeHOBaHUe HaumeHoBaHue Conep:kaHue MPaKTHYeCKOro 3aHaTust |Bcero
n/n pa3aena MPAKTHYECKOT 0 4acoB
MM CUMIITUHBI 3aHATHA
1 2 3 4 S
Cemectp 1




Pazoen 1. D1eMeHThI
ITMHEWHOW aireOphl.

MaTpuusl U
ONpEAETUTENH.

[ToHsITHE MaTPUIIBI, OTIEPALIMN HAJl
MaTpULIaMH U UX CBOICTBA.
OmpeaenTuTeNn, UX CBOMCTBA.
Beruuciienue onpeaenureneii. MUHOpPBI 1
anredpandeckue qonoiaHeHus. OoparHast
MaTpHIa, paHT MaTPULBL.

Teopus cucrem
IMUHEHHBIX
YpaBHEHUI.

CHCTEeMBI 7 TMHEHHBIX anredpandecKux
[YPaBHEHUI C n HEN3BECTHBIMU. Y CIIOBHE
cosmectHOocTH CJIAY. MaTtpuynas u
BekTopHas 3anmuch CJIAY.
["eomeTpryeckas HHTEpIIpETaLNs
PELLEHNs] CUCTEM JIMHEHHBIX YPaBHECHHUHN U
HepaBeHCTB. Metossl pemenust CJIAY.
[Tousitue metona XKopaana-I'aycca k
BBIYHMCIICHUSIM paHra MaTpHULbl 1
0OpaTHOM MaTPHITHL.

Paszoen 2. D1eMEHTHI
BEKTOPHOI anreOpsbl.

DNIeMEHThI BEKTOPHOM
anreOphI.

IBEKTOpBI, OCHOBHBIC OIIPEICICHHUS,
IMUHEHHBIC ONIEPalMK HAJl BEKTOPAMH.
[Ipoexuusi BEKTOpa Ha OCh, MOJIYJIb
BekTopa. CKaJsipHOE MTPON3BEICHIE
BEKTOPOB. JIMHEIHas 3aBUCHMOCTD
BEKTOPOB, OCHOBHBIE TEOPEMBI.
["eoMeTpUYECKHl CMBICI TMHEHUHOM
3aBUCUMOCTH 2-X, 3-X, 4-X BEKTOPOB.
IBexTopHOE NpOU3BEICHNUE BEKTOPOB,
CBOICTBA, NpUMeHeHHe. CMEeLaHHOe
[TPOU3BEAECHUE BEKTOPOB, CBOICTBA.

\Pazoen 3. Ananu-
TUYECKasi FCOMETPUS
Ha IUIOCKOCTH U B
[IPOCTPAHCTRBE.

AHaTUTHYECKAS
TEOMETPHS Ha
MJIOCKOCTU U B IIPO-
CTpaHCTBE.

[IpsiMast Ha IVIOCKOCTH ¥ B IPOCTPAHCTBE.
[IpsimMasi ¥ MJIOCKOCTh B MPOCTPAHCTBE.
OO01ee ypaBHEHUE TIPSIMOiL B
npoctpaHcTBe. KaHoHMYecKoe ypaBHEHHE
MIPSIMOM, TPOXOMSILEN Yepe3 IBE TOUKH.
[lepexoa oT 001IETO ypaBHEHUS K
KaHOHHUYECKOMY. YTOJ MEXIY ABYMS
PSMBIMH, YCJIOBUS TapaJUIEIbHOCTH U
MEPIEHAUKYJISIPHOCTU. YTOJI MEXKIY
NPSIMON M IUTOCKOCTBIO, YCIOBUS
apaJuIeIbHOCTU U NEPIEHIUKYIISIPHOCTH.

\Pazoen 4. Beeneune B
AHAIIN3.

Teopust mpeenos.

UncoBbIe MOCIIe0BaTENBHOCTH U TIpe-
menepl. CBOMCTBA CXOMSIINXCS
rocieaoBaTenbHOCTEN. [lepeMeHHbie u
MOCTOSHHBIE BETMYHHBI. OYHKIINN U
crtocoOrI ux 3ananus. OCHOBHEIE dJIe-
MEHTapHbIC (YHKIUH U UX TPpaduKu.
MuTeprionupoBanue Qynkuuid. [Ipemen
byakmun. OCHOBHBIE TEOPEMEBI O
mpeaenax. 3aMevaTebHbIC PECIThI.
IbeckoHEYHO MalTbie U OECKOHEYHO
OombIve PYHKINN. DKBUBAJICHTHBIE
0EeCKOHEYHO MaJble (DYHKIIHH.

Inddepenmansaoe

[TponsBoaHas HyHKINH, TEOMETPHUIECKHHA




ycuucieHne GyHKIUH
OHOU NIEPEMEHHOM.

1 MeXaHU4ecKUi cMbIci. OCHOBHBIE
MpaBwia ¥ IpueMsl 1uddepeHInpoBaHusl.
TaGnuia mpou3BOJHBIX OCHOBHBIX
piemeHTapHbIX QyHKIMH. [IponsBomHas
CII0’)KHOH, 00paTHOM, HESIBHOH, apaMeT-
pudecku 3aganaoi Gpyukuuu. [lonsTre
imuddepeniuana, reoMmeTpuIeckuit
cMmbIc. OCHOBHBIE CBOICTBA
imuddepentmana. [I[ponsBogasie n

Imu hepeHITnaTbl BRICIIAX MTOPSIKOB.
MuBapuanTHOCTH (OPMBI IEPBOTO H
MHBapHUAHTHOCTH (DOPMBI BBICILIIX
imudpepentnanos. [IpumoxeHus Ipon3-
BoHOM. OCHOBHBIE TeOpEMBbI U de-
peHuuansHoro ucuncienus (depma,
Pois, Jlarpamxka, Komm). [Ipasuio
JlomuTans pacKpbeITHS HEOMPEAEIEHHO-
crei. @opmyia Teisiopa, oLieHKa
0CTaTOYHOIO YJICHA.

WNHuTerpansHoe
VICUHCIICHHE

[lepBooOpa3Hast pyHKINU U HEOTIpE/Ie-
meHHbIi naTeTrpant. CBoiicTBa
HEeoIpeIelIeHHOr0 HHTerpana. Murerpan
0T OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIMH.
OCHOBHBIE METOAbI HHTETPUPOBAHUS
(HeToCpeICTBEHHOE HHTETPUPOBAHHUE,
BaMeHa IepeMEHHOMN, HHTETPUPOBaHKE 1O
yacTsaM). IHTerpupoBaHie paluoOHAIbHBIX
Impo6eii. UaTerpupoBanne
TPUTOHOMETPHUUECKUX (YHKIIHH.
MHTEerpupoBaHie HEKOTOPBIX
MPPALMOHAIBHBIX (DYHKIUH.

[loHsATHE OIpeIeIeHHOro0 HHTETpaa, ero
reomeTpuyeckuit cmpici. CBOHCTBa
onpezaesieHHoro uuTerpaia. Mure-
rpaJbHBIE CYMMBI, MHTErpall Kak QYHKIHS
BepxHero npezaena. Popmyna Herotona-
UleitOHuIa. Teopema o cpenHeM.
Beraricnenne onpeeeHHoTo HHTerpaia
METOJJaMH HHTETPUPOBAHMS IO YaCTIM U
BaMeHoi nepeMeHHol. HexoTopele
reoMeTpuyecKkue 1 (hu3nIecKue
MPUIIOKEHHS OTIPEAETIEHHOTO HHTErpaa.
[TpuGnm>keHHBIE METOABI BHIYHCIICHHS
OTIpEIeTICHHBIX HHTETPAJIOB ((hOPMYITBI
Tparenui, MpsMOyTrOIbHUKOB,
CuMIICOHA), OLIEHKA MTOTPEITHOCTH
BbIuncieHni. HecoOcTBeHHBIE

MHTCTpaJibl, IPU3HAKKU CXOOUMOCTH.
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BCEI'O yacos:

34

4.2.3. IlpakTuyeckue 3aHATHUS
He npeononazaemcs




4.3. CAMOCTOATE/IbHAA PABOTA OBYYAROLIETOCA

Ne HaumeHoBanue pa3jgesa (TeMbl) Ne Buasr CPO Bcero
n/m MU CHUILIMHBI n/n JacoB
1 3 4 S 6
Cemectp 1
Pazoen 1. DneMeHTHI THHEHHOM 1.1 CaMonoAroToBKa 4
anreOpsl. 1.2 [ToaroToBKa K IPAKTHUECKUM
BaHATHAM
1. 1.3 [ToaroroBka K TEKyIEMY
koHTpoto (IITK)
1.4 IToAroToBKa K MPOMEKYTOUHOMY
koHTpomto (I1I1K)
2.1 CaMOIoaAroToBka 4

2.2 IloaroToBKa K NpaKTUYECKUM
BaHATUAM

Pazoen 2. DneMeHTH BEKTOPHOM

2. 2.3 [ToaroTroBKka K TEKyLIEMY
anreOpe!. koHTpoto (IITK)
2.4 I[loaroroBka K
MPOMEKYTOYHOMY KOHTPOJTIO
(ITI1K)
Pasoen 3. Ananurnyeckas reomerpus Ha 3.1 CaMOnoAroToBKa 6
(L/IOCKOCTH H B HPOCTPAHCTBE. 3.2 IToaroToBKa K MPaKTHIECKAM
BaHATHSIM
3. 3.3 [ToaroroBka K TEKyIEMY
koHTpoo (I1TK)
3.4 [ToaroroBka k
MPOMEKYTOUYHOMY KOHTPOITO
(T1I1K)
Pazoen 4. BeeneHre B aHaIu3. 4.1 CaMOmnoAroTOBKa 6
4.2 [loaroToBKa K NPaKTUYECKUM
BaHATHAM
4. 4.3 [ToaroToBKa K TEKyIIEMy
koHTpoo (IITK)
4.4 I[loaroTroBka K
MPOMEKYTOYHOMY KOHTPOJTHO
(ITI1K)
BCEI'O yacoB: 20

5.NIEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHHUA 414
CAMOCTOATEJ/IbHOMW PABOTbhI OBYYAIOIIUXCA MO0 AUCIUIIJIUHE

5.1. MCTOHI/I‘JCCKHG YKa3zaHud 4Jjid 1OArOTOBKU 06yqa10m1/1xc51 K JICKIITMOHHBIM 3aHATHUAM
OCHOBHBIMU q)OpMaMI/I 06y‘IeHH5[ JAUCIHUIITNHE «MaremaTnkay SBJISIOTCS JICKIUH, MPAKTUYICCKUC 3aHATHUA U
KOHCYJIbTAIlH, a TAK)KE CaMOCTOATCIIbHAA pa60Ta.
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Jlexuuu coCcTaBiISIIOT OCHOBY TEOPETHYECKOro 00yUYEeHHUS U Jal0T CUCTEMAaTU3UPOBAHHBIE OCHOBBI HAYYHBIX
3HAHWHU 0 AUCUHUIUIAHE, PACKPBIBAIOT COCTOSTHUE M TIEPCIIEKTHBHI PA3BUTHS COOTBETCTBYIOMIEH 001aCTH HAYKH,
KOHOCHTPHUPYIOT BHUMAaHHUE 06yqa10nmxcsl Ha HanOoOJIe€e CI0KHBIX U Y3JIOBBIX BOIIpOCax, CTUMYJIUPYIOT UX
AKTHUBHYIO MMO3HABATCIIbHYIO ACATCIIbHOCTL U CHOCO6CTByIOT (I)OpMI/IpOBaHI/HO TBOPYCCKOI'0 MBIIJICHHA.

Bemymmm MeTo1oM B JIEKITUH BBICTYIIAET YCTHOE M3II0KEHUE YIeOHOT0 MaTepralia, COMPOBOXK/IAIOIIeecs
JIEMOHCTpaIueil BUIeoQrmiIbMOB, CXEM, TUIAKaTOB, TOKAa30M MOJIeJIel, MpruOOpOB, MAKETOB, NCTIOIH30BAHHE
MYJIETUMEIMA anapaTrypsl.

Jlexuus siBisieTcS NCXOTHON OpMOii BCcero yueOHOT0O IpoLecca, HrpaeT HApaBIISIONIYI0 U OPraHU3YIOHIYIO
POIb B CAMOCTOSITEIbHOM M3YYE€HUH TIpeaAMeTa. BaxkHeHIas posb JEKITUH 3aKTF09aeTCs B IMIHOM BO3JICHCTBHH
JIEKTOpa Ha ayTUTOPHIO.

Ha nexnusix packpbIBalOTCSl OCHOBHBIE TEOPETHUECKUE aCTIEKThI, TPUBOATCS MIPUMEPH! pealu3aliy Ha
MPAKTHKE, OCBEIAETCS JOCTUTHYTHIN YPOBEHB (hOpMAIIN3alliy IEATEIbHOCTH IO aBTOMATHU3aIlUH SKOHOMHYECKUX
TIPOIIECCOB.

OcBoeHre AUCHUITUIMHBI TPEATIONaraeT ClIeAyIoIre HanpaBieHus! paboThI:

- U3y4YeHHE MOHATUIHOTO anmnapaTta AUCHUILTUHEL,

- M3Y4YeHHE TEM CaMOCTOSTENFHON MOJITOTOBKH 10 Y4eOHO-TEMAaTHYECKOMY TUIAHY;
- paboTy HaJl OCHOBHOM ¥ JIOTIOJHUTENIHLHOMN TUTEPaTypOH;

- H3y4YeHHe BOIIPOCOB AJISl CAMOKOHTPOJIS (CAaMOTIPOBEPKH);

- CaMOTOATOTOBKA K MPAKTHYECKUM H JPYTUM BUAAM 3aHSATHH;

- caMocTosTeNnbHas paboTa 00yJaromerocs: Ipu MOATOTOBKE K SK3aMEeHY;

- caMOCTOsTelIbHAs pa0oTa 00yJaroIerocs: B OnbImoTeke;

- HM3y4YeHHE CaliTOB IO TeMaM JUCIHILINHEI B ceTn MHTEepHeT.

Tpebyercst TBOpUECKOE OTHOIICHHE M K caMOii Tporpamme yaeOHoro Kypca. Bompocksl, coctapmstonme ee
coJiep kaHue, 00JIaIal0T pa3HON CTENEHBIO BAXKHOCTH. ECTh BONPOCHI, BHIMOMHSIONIINE (DYHKIIHIO JIOTUIECKON
CBS3KH COZIEP>KaHUS TEMBI M BCETO Kypca, UIMEIOTCS BOIPOCHI OITUCATEIBHOI0 WM Pa3bsICHUTENBLHOTO XapaKTepa.
Bce 3T BonpoCk! HE COCTaBIAIOT CYTH, MOHATUHHOTO, KOHIIETITYalIbHOTO COJIEPKaHHsI TEMBI, HO HEOOXOAUMBI TSI
[EJIOCTHOTO BOCIIPHUSITHA N3ydaeMbIX pobiemM. [IpopaboTka JeKIIHOHHOTO Kypca SBISeTCS OHOM U3 BaXKHBIX
AKTHBHBIX (JOPM CAMOCTOSITEIBHOM pa0boTh. JIeKHs mpernoaaBaTens He SBISETCS 03BYYCHHBIM YYEOHHKOM, a
MPEJICTABIISCT TUIOJ €T0 HHIUBUAYAILHOTO TBOpUuecTBa. OH YMUTAET CBOW aBTOPCKUN KypC CO CBOEH JIOTHKOH CO
CBOWIMH TEOPETHYECKUMH U METOJMYECKUMH TIOAX0AaMH. DTO JIeaeT JEKIIHOHHBIN KypC KOHKPETHOTO
nmpenoaaBarejii MHANBUAYaJIbHO- JIMYHOCTHBIM COGI)ITI/ICM, KOTOPBIM BpAI JIN 06y‘IaIOHIeMyCH CTOUT
npeHeOperats. KpoMe Toro, B CBOMX JIEKLIUAX NPENOAaBaTeNb CTPEMUTCS PEOJO0IETh MHOTHE HEJOCTATKH,
MpHCYyIIre OITyOIMKOBAHHBIM YIeOHHKaM, YIeOHBIM MIOCOOUIM, JIEKITMOHHBIM KypcaM. KonmmudecTBo gacos,
OTBCACHHBIX I JICKIIMOHHOTO KypcCa, HE IMTO3BOIACT PCAJIN30BaATh B JICKIUAX Bcel IIporpaMmal. I/ICXOI[SI n3 3TOro,
KaXJIbIii JIEKTOP CO3/1aET CBOIO TEMATHKY JICKLIMH, KOTOPYIO B yCTHOM MJIM MUCbMEHHOH (hopMme mpeacTasisieT
oOyJaronimMcst TIpy IepBoi BcTpede. BaxxHo o0ydaronieMycs moHSITh, YTO JISKIHS €CTh CBOe00pa3Has TBOpUYecKast
¢opma camocTosTennbHOM padoThl. Hajo meITaThCs cTaTh BTOPHIM aKTHBHBIM COYYAaCTHUKOM JIEKIIMW: AyMaTh,
CpaBHUBATh U3BECTHOC C BHOBDb MMOJTYYa€MbIMU 3HAHUAMMU, BOWTHU B JIOTUKY M3JIOKCHUA MaTcpualia JICKTOPOM, 110
BO3MOKHOCTHU BCTYIIaTh C HUM B MBICIICHHYIO ITOJIEMUKY. BO BpeMs JeKIKM MOKHO 3a/1aTh JIEKTOPY BOIPOC.
Bonpocst MOXHO 3a7aTh U BO BpeMsl IepepbiBa (THCHbMEHHO HITH YCTHO), a TaKkKe MOocye JIEKITUH Wi TTepeT
HavajaoM ouepeaHoi. Jlekrop HaiieT GOpPMBI U CITOCOOBI
5.2. MeTonnveckue yKa3anus 1Jisl OATOTOBKH CTY/IEHTOB K JIAOOPATOPHBIM 3aHATHAM

['maBHast 1enp J1abOpaTOPHBIX 3aHATHH - OCYLIECTBUTH CBSI3b TEOPETUYECKUX MOJIOKEHUN C
IIPAKTUYECKON JIEHCTBUTEIIBHOCTBIO, JKCIIEPUMEHTAIBHYIO IPOBEPKY TEOPETUUYECKUX IOJIOKEHUH.
3HaKOMCTBO € OOOpYyJOBaHHMEM M BbIPAaOOTKA HABBIKOB PabOThl C HUM, YSICHEHHE XOJa BBIIOJHEHHS
71a00paTOpHOIl pabOTHI SIBJIIETCS 0053aTENbHBIM YCIOBHEM KaueCTBEHHOI'O BHIMOIHEHUS paboTel. Kpome
JOCTHKEHUS TJIaBHOW L€ - MOATBEPXKACHUE TEOPETHUECKUX IOJOXKEHHM Ha J1abopaTOPHOM 3aHSITUU
pewmatoTcst U Ipyrue 3aaaqu. Ilpu nmoaroroske k gabopaTOpHbIM paboTaM HEOOXOIMMO O3HAKOMMTHCS C
METOJMYECKUMH YKa3aHMsIMH TOHl paboThl, KOTOopass 3HauuTcid B rpaduke ydeOHOro mpoiiecca.
OOyuaronmMes J0KHA OBITh TIPOBEJIEHA MTPeIBapUTENIbHAS MOATOTOBKA. OH J0JKEH:

- 03HAKOMUTBCS C COofiepKaHUEM pabOThI;

- IOBTOPUTH TEOPETHUYECKUI MaTepuall, OTHOCSIIMNACS K TaHHOU paboTe;

- YSICHUTb LIETIU U 3a/1a4M, IOCTaBJIEHHbIE B paboTe;

- OTIPE/IENTh TOCIIEJOBATEIbHOCTD BBIITOJIHEHHS PaOOThI;

- TIOATOTOBUTHh HEOOXOAMMBIE JUIsl MUCBMEHHOTO O(OpMIIEHUS! CBENIEHUS: HOMEDP paboThl, TEMY U ILIEJb
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pa6OTLI, MOPAAOK BBIIIOJIHCHUSA U HGO6XOI[I/IMBIC PUCYHKH U Ta6J'II/II_U>I.

5.3. Meroauyeckne yKa3aHHus A HOATOTOBKH 00y4AOIIUXCH K MPAKTHYECKUM 3aHATHAM

B npouecce noAroToBKY U NPOBEAECHUS IPAKTHYECKUX 3aHATHH, 00Y4atoLIMecs 3aKPEIUIIOT 0Ty YCHHbIE
paHee TeopeTHIecKre 3HaHUs, MPUOOPETAIOT HABBIKK MX MPAKTUYECKOTO MTPUMEHEHUS, OTBIT PAIlHOHATEHON
opraHu3zanuy y4eOHoi paboThl, TOTOBATCS K cllaue 3adeTa, IK3aMeHa.

B Hauaine cemectpa o0yyaroniecs oIy4aroT CBOAHYI0 HHPOPMALHIO 0 popMax NpoBeNeHUs 3aHATUH U
(opmax KOHTpoIIs 3HAHUH. Torma e 00yJaronuMcst MPEIOCTABIAETCS CIIMCOK TEM JIEKIIMOHHBIX U MPAKTUYECKIX
3aJlaHui, a TakxKe TeMaTuka pedeparoB. Kaxmoe nmpakTHueckoe 3aHATHE [0 COOTBETCTBYIOIICH TeMaTHKe
TEOPETHUYECKOr0 Kypca COCTOUT U3 BOIPOCOB I NOATOTOBKH, HA OCHOBE KOTOPBIX MMPOBOAUTCSA YCTHBIA ONPOC
Kaxz10ro o0y4aromierocsi. Takxe Mociie H3y4eHUs KaXKA0T0 pa3ziena Ajsl 3aKpeIyIeHns IPOSACHHOI0 MaTepuaa
pEIIaroT TECTHI, NENA0T pedepaTuBHbIE pabOTHI IO JONOJIHUTEIBHBIM MaTepraiaM Kypca.

Hcnonb3ys NeKIMOHHBINA MaTepual, Y4eOHUKH, TOTIOTHUTENbHYIO JTUTEPATYPY, MPOSBIISL TBOPYECKHI TTOAXO/,
00y4Yaromuiics TOTOBUTCS K MPAKTHYECKUM 3aHITUSAM, PAaCCMaTpHUBas MX Kak ITOTNOJIHEHNE, YIIyOIeHHE,
CHCTEMAaTH3aIMI0 CBOUX TeOpeTHIeCcKnX 3HaHui. OOydaronuiicst omkeH npuidTé B BY3 ¢ monHbIM MoHNMaHEM
TOT0, YTO CAMOCTOSITEJIbHOE OBJIaJICHIE 3HAHUSAMHU SIBISIETCS TJIaBHBIM, OIPEENAomuM. M3yuenne kax a0 TeMbl
CJIEAyeT HAaYMHATh C BHUMATEJILHOT'O O3HAKOMJIEHHUS ¢ Ha00poM BoIipocoB. OHU OPUEHTUPYIOT 00yUaromerocs,
MIOKAa3bIBAIOT, YTO OH JOJDKEH 3HATh II0 IaHHOH TeMe. Bompocs! TeMbl Kak Obl HAK/IaJbIBAIOTCSA Ha
COOTBETCTBYIOIIYIO INIaBy W30paHHOTO yueOHUKa MM yuyeOHOro TocoOus. B urore qOIKHO OBITH SICHBIM, KaKue
BOIPOCHI TEMBI IPOTPaMMBbl Y4eOHOTO Kypca, M ¢ KaKOH rTyOWHON pacKphITH B IaHHOM Y4eOHOM MaTepHale, a
KaK¥e BOOOIIIE OITyIIeHbI

TunoBoi MaaH NpakTUYECKUX 3aHITHN:

1. W3noxeHne mpernoaaBaTeneM TeMbI 3aHATHS, €ro TeNIeH 1 3a/1ad.

2. Beiaua npenoaaBateneM 3aaHus 00yYarONIMMCS, HEOOXOTUMBIC MOSICHEHHUS.

3. BrimmotHeHHE 3amaHns 00y9aronMucs o HabmoneHneM mpenoaaBatens. O0cykueHne
pe3yibTaToB. Pesrome npernogasaterns.

4. OO11ee MOABEICHUE HTOTOB 3aHATHSI IIPETIOAaBaTeIeM U BbIIava JOMAITHETO 3aJaHMs.

OOyuaromuiics py NOATOTOBKE K MPAKTUUECKOMY 3aHATHIO MOKET KOHCYJIbTUPOBATHCA C MIPENOJaBaTeIeM 1
IOJIy4aThb OT HET'O HABOJAAIIHNEC PAa3bACHCHU .

DOpMBI CaMOCTOSTENBHOM Pa0OTHI 00YYaIOLIEr0Cs 0 OCBOSHHIO AUCIHUIIIIHHBL
YcBoeHHE TeKyIIero yueOHoro MaTepuasa;

KOHCHCKTI/IpOBaHI/Ie TNIEPBOUCTOYHUKOB,

Pabota ¢ KOHCIIEKTaMU JIEKIINA;

IloaroroBka o TeMaMm Ui CaMOCTOSITEILHOTO U3yUEHHUS;
Hanucanue noxnanos u pedepaTUBHBIX pabOT 110 3aJaHHBIM TEMaM;
N3yueHue cnenyaibHON, METOAUYECKOU JINTEPATYPHI;

IToaroroBka K 3K3aMeHy.

JunakTuueckue ey MPakTHIeCKOro 3aHsATHs: YIiTyOIeHne, CUCTeMaTH3alts 1 3aKperyieHne 3HaHuH,
NpEeBpaliCHUe UX B yOSXKICHUS; MPOBEPKA 3HAHHUI; IPUBUTHE YMEHUHN W HABBIKOB CAMOCTOSITEIBHOMN PabOTHI C
KHUTOI1; pa3BUTHE KYJIbTYPBI peuH, (opMUpOBaHUE YMEHUS apTyMEHTHPOBAHO OTCTauBaTh CBOIO TOUKY 3pEHUS,
OTBEYATh Ha BOIIPOCHI CIIyIIATENEeH; yMEHHUE CITyIaTh APYTHX, 3a1aBaTh BOIIPOCHI.

3ajauy: CTUMYJIMPOBATh PErYIAPHOE N3ydeHHE IPOTPaMMHOT0 MaTepHaa, IEPBOUCTOYHUKOB; 3aKPEIUISTh
3HAHWS, TIOJIyYEHHBIC HA YPOKE U BO BPEMS CAMOCTOSATENILHON paboThl; oboramaTs 3HaHUSIMHU O1aroaaps
BBICTYIUICHUSIM TOBapHIIEHN U YUUTENA Ha 3aHATUH, KOPPEKTHPOBATh paHee MOIyYEeHHbIE 3HAHUS.

5.4. Metoguyeckue yKa3aHusi 110 CAMOCTOSITeJIbHOM padoTe 00y4arommuxcst

CamocTosTenpHas paboTa 00yJaromerocs mpeArnoiaraeT pa3indabie GOopMbl HHINBUAYATbHON y4eOHOU
JEeSITeIbHOCTH: KOHCTIEKTUPOBAHUE HAYYHOH TUTEpaTyphl, cOOp M aHaNW3 mpakTHueckoro marepuana 8 CMU,
NPOEKTHPOBAHKE, BBIIOIHEHHE TEMAaTHYECKUX U TBOPUYECKHX 3aJaHuil 1 np. Bei6op ¢popm u BUIOB
CaMOCTOSITEIBHON PabOTHI OIIPEAEISETC HHANBUIYIbHO-INYHOCTHBIM ITIOAX00M K 00y4€HHIO COBMECTHO
npenojasaresieM 1 o0ydaroumMcsi. DopMBI TEKYIEro KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOYHOM aTTECTAllUH
o0yJaronmxcs.

ConeprxaHre BHeAyIUTOPHONW CaMOCTOSATEIHLHON pad0Thl 00YUAIOMUXCS 110 AUCIUILINHE «MaTteMaTHkay
BKJIFOYAET B ceOst Pa3IN4HbIC BUABI ACATCIbHOCTU:

- yTeHue TekcTa (yueOHHKa, IePBOMCTOUYHHUKA, JONOJIHUTENFHON TUTEPATypPhl);
- COCTaBJICHHUE IIJIaHA TEKCTa;
- KOHCIICKTUPOBAHUEC TCKCTA,

NNk PN =
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paboTa co cI0BapsMH U CIIPAaBOYHUKAMU;

- 03HAKOMJICHHE C HOPMATHBHBIMHU JIOKYMEHTAMU;

- HCCIieIoBaTeNnbeKas padboTa;

- HCIIOJIb30BaHUEC ayIM0- U BUJICO3AIUCH;

- paboTa ¢ 3NEKTPOHHBIMU HH(POPMAITUOHHBIMH PECYPCAMU;

- BBITIOJIHEHHUE TECTOBBIX 3aJIaHUN;

- OTBCTHI HA KOHTPOJIbHBIC BOIIPOCHI;

- aHHOTHPOBaHUE, pedepUpPOBaHUE, PEIICH3UPOBAHHUE TEKCTA,

- COCTaBJIEHHE TII0Ccapys, KpoccBopAa Wi Onbnorpaduu o KOHKPETHOH TeMe;
PCUICHNEC BapUaTUBHBIX 3a1a4 U ynpa)KHeHI/Ifl.

PexoMenanuu mo noaroToBke pedepara.

Pedepar sBnsiercs GopMoii caMOCTOSATETbHOM yueOHOM pabOTHI MO MPEeIMETY, HAMPABICHHOW Ha JIETATBHOES
3HAKOMCTBO C KaKOH-THOO TEMOH B paMKax JaHHOW y4eOHOM mucnutinHbl. OcHOBHAS 3a7a4a paObOThI HAT
pedeparom 1o npeaMeTy — yriayOJeHHOE U3yUeHHE ONpeIe]IeHHON MPOOIeMbl H3y4aeMOro Kypca, oTyueHHe
OoJee moHOM WHGOPMAIIMH IO KAKOMY-JTH0O0 €ro pa3zeny.

ITpu moaroToBke pedepata HEOOXOIUMO HCIIOIH30BAThH JOCTATOYHOE JIUIS PACKPBITHS TEMbI U aHAIHN32a
JIMTEPATypPbl KOJIMYCCTBO UCTOYHUKOB, HCIIOCPEACTBECHHO OTHOCAIINXCA K H3yqaeMOI>'I TeMe. B xauecTBe
HUCTOYHHKOB MOTYT BBICTYIIATh ITyOJUKAIMK B BUJIE KHUT U CTATEH.

6. ObPA30OBATEJIbHBIE TEXHOJIOTHH

Ne i/m [Ne cemec [Buabl yueOHoi paGoThl OO0pa3oBaTeJIbHbIC TEXHOJOTHH Bcero
Tpa JacoB

1 2 3 4

1 1 Ulekius «Bektopsl Ha tuiockoctu [[Ipobnemuas nexius. Busyanuzanms. 2

U B IPOCTPAHCTBEY

2 1 Ulexunsa «HenpepbiBHBIE [Mpobnemuas nexuus. Buzyanusanus. 2
¢byakunu. Touku pa3peiBa
(hyHKITHI

3 1 [IpakTHueckoe 3aHATHE Vcnonp30BaHNEe KOMIBIOTEPHBIX 2
«OnpenennTeny KBapaTHBIX nporpaMM. Y4eOHO-HCCleI0BaTeNbCKast
MaTpPHID paboTa 00yJIaArOIIIIXCS.

4 1 IIpakTUyeckoe 3aHATUE HMcnonb30BaHUE KOMIIBIOTEPHBIX 2

«Perienne cucTeM TMHEWHBIX  |[IPOTpPaMM. Y 4eOHO-HCCIIeIOBATEIbCKas
anreOpandeckux ypaBHEHU»  [paboTa 00yJaromuxcs.

S 1 Ulexnns «IIpumenenue [MpobnemHuas nexuus. Busyanmusanusi. 2
MPOU3BOAHOM K HCCIIEI0BaHUIO
hyHKITII
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7. YYEBHO-METOJANWYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHHE
AUCHUIIINHBI

7.1. IlepeueHb 0CHOBHOII U AONO/IHUMEAbHOII y4e6GHOU iumepamypbul

CnHcok OCHOBHOM JIMTEPaTypPhI

1. bannun K.B. Kpatkuii kypc Beiciei MaTeMaTHKy : yaeOHUK /i By30B / bannun K.B., Pykocyes
A.B..— 7-e m3g. — Mockaa : JlamkoB u K, 2025. — 510 c. — ISBN 978-5-394-06029-8. —
Texcr : anexTponnsrii // L{udposoii oopazosarensHbiii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/144251.html . — Pexxum moctyma: 1y aBTOpU3UP. MOIb30BaTEICH -
TekcT 2IeKTPOHHBIN
2. I'opromkun, A. I1. MaremaTuka : yuebnoe nocodue / A. I1. I'opromikuH ; mox penakuueir M. 1.

Boaunuapa. — 2-e u3n. — Mocksa : Al [Tu Ap Meaua, 2026. — 824 c. — ISBN 978-5-4497-
0206-7. — Texkcr : anexTpoHHsIi // Lludpposoit obpazoBatensHblil pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/154199.html . — Pexwum gocTtyna: 1uist aBTOpU3UD.
1osb30BaTesen- TEeKCT JIEKTPOHHBIN

CnMCcoK J0NOJTHUTEIbHOM JIUTEPATYPhI

1. [Togxonosa, H. C. Metoauka o0yuenus marematuke : yueOHoe nmocooue / H. C. Ilonxonosa, H. JI.
Credanona, B. 1. CuerypoBa. — Cankrt-llerepOypr : U3narensctBo PITIY um. A. U. I'epuena,
2020. — 264 c. — ISBN 978-5-8064-2816-6. — TekcT : anexTponHslii // Hudposoit
obpazoBatenbHbIil pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/131723.html . — Pexxum goctyna: /s aBTOpU3Hp. NOJIb30BaTENIEH. -
TeKCT: SJEeKTPOHHBIH
2. Omenpuenko B. [1. ®uzuka. MaremaTuka : yaeOHUK 7151 CTYICHTOB MEIUIIMHCKUX H

¢dapmaneBTnueckux By30oB / B.I1. Omensuenko, 3.B. Kypbarosa.- Cankr — IlerepOypr : CrerJIur,
2019.- 351 c. ISBN 978-5-299-00872-2. TeKcT: HeMmoCpeICTBEHHbBIN

7.2. l[lepeueHns pecypco8 UHEHOpMaAyuoOHHO-MeAeKOMMYHUKAYUOHHOU cemu
«HUHmepHem»

https://remedium.ru/ - HoBoctn Megunune! - Remedium.ru
http://elibrary.ru - Hay4nas snekTpoHHas 6MOiIuoTeka.

7.3. HHgbopmayuoHHble mexHo102uU, AUYeH3UOHHOe NPo2PaAMMHOe
o6ecneuyeHue

JIMIeH3MOHHOEe TPOrPaMMHOe PexBU3UTHI JIMLIEH3UIT/ 1OTOBOPOB
olecneyenune

Antuupyc Dr.Web Desktop Security Suite | JIuen3unonnsiii jorosop Ne 621
Cpok nerictBus: ¢ 25.09.2025 no 24.09.2026

KoncynpranT Imroc Horoop Ne 7 ot 15.01.2026 .
Ludposoii 0OpazoBaTeNbHBIN pecypc JInuensnonnslii gorosop Ne 12873/25I1 ot
IPR SMART 02.07.2025 .

Cpok nerictBust: ¢ 01.07.2025 r. 1o 30.06.2026 r.
becutatnoe 110
LibreOffice, OpenOffice, MoitOduc, Visual Studio Community, Sumatra PDF, 7-Zip, Adobe
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http://elibrary.ru/
https://remedium.ru/

| Acrobat Reader, Visual Studio Code.YueOHnas Bepcusi, Project, STDU Viewer, MKB-10

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHbI

8.1. Tpe6osaHus kK aydumopusiM (nomewjeHusam, mecmam) 01 npogedeHus
3aHsmulti

1. YueOHasi ayauTopusi Ajs NPOBeAeHNs 3aHITHIH JIeKIIMOHHOI0 TUIIA.
Ha60p ACMOHCTPALIUOHHOTO OGOpy,Z[OBaHI/IH n y‘{€6HO—HaFJ'I$IILHLIX HOCO6HfI, O6GCHC‘{I/IB8.IOH.II/IX TCMATHYCCKHUC
WUTIOCTPAIIAN: TIPOEKTOP, IKpaH, KOMITBIOTep/HOYTOYK. Criennaan3upoBaHHas MeOemn:
Jocka yueHuueckast, CTos 0pUCHBIH, CTYNbs, CTYT MATKHMA, Kagenpa (TpuOyHa), CTOIBI, CKAMBH.
Komoukn MY3bIKaJIbHBIC. KOH,Z[I/II_[I/IOHCp.
2. VYyeOHasi ayiuTOPUA 1JIsl IPOBeeHUS 3aHATUI CEMUHAPCKOI0 TUIIA, KYPCOBOI0 MPOEKTHPOBAHUSA
(Bbll’lOJ’lHeHHﬂ KYPCOBLIX pa60T), IrpynmnoBbIX U HHAUBUAYAJbHBIX KOHchIBTaHHﬁ, TEKYHIEro KOHTPOJIA U
NMPOMEKYTOYHOH ATTECTALIMH.
CHCHHaIIPISHpOBaHHaSI MeOeb:
Jocka ygenudeckas, CTOI KOMIIBIOTEPHBIHN, CTON YIEHUIECKHA, CTYJT YIEeHHIECKHHA, CTOJI JBYXTYMOOBEIH, CTYI
MSTKHH, Kadenpa, ceitd
TexHuueckue cpeacTBa 00yueHHUs, CIOyKallue AJs MpeJocTaBlIeHNs yueOHOH nHpopManuu OOJIbIION ayAUTOPHH:
KoMrmproTeps! ¢ mocTyImom K ceTi «IHTepHEeT» W AOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIIOHHO- 00pa30BaTeIbLHYIO
Cpe/ly OpraHu3alHu:
Mounwutop Acer TFT 17 AL1716FS, monutop Kraftway TYT 19 M92, cucremnsiii 6ok iRU Ergo-Corp 121W
E2160 (1800) 1024 160 DVD-RWFDD/K+MWY. Cucremnsrii 6mox Kraftway Credo (KC57) C2D E8400 DVD-
RW/35QW/KU.
3. lTomemenne I CaMOCTOATEIbLHON PadoThI.
DeKTPOHHBbINH YuTAJbHBIN 321 (BULL)
KoMIIIEKT NpOEKIIMOHHBIN, MYJIbTUMEIUNHBIN WHTEPAKTUBHBIN: HHTEPAKTUBHAS TIOCKA , IPOEKTOP ,
YHUBEpCaJIbHOE HACTEHHOE KperuieHne. [lepconanbHbIil KOMITBIOTEP-MOHOOJIOK -18 1T, [lepconanbHBIA
KoMIbtoTep — 1 mT.
Cronsl Ha 1 pa6ouee mecto — 20 mt. Ctomsl Ha 2 pabounx Mecta — 9 mt. Ctynbs — 38mt. MDY — 2 mT.
Yuraabubii 3aa(bULL)
Cronsl Ha 2 pabounx mecta — 12 mt. Ctynbs — 24 mT.
Otaen odcay:xkuBanus neyatubiMu n3ganusamu (BULL)
KoMIiekT mpoeKInoHHBIN, MYJIbTUMEAUNHBIA 000pY/I0BaHUE:
Okpan HacTeHHbIH. [Ipoektop. HoyTOyK.
Pa6ouwne cronsl Ha 1 mecto — 21 mt. Ctymbs — 55 miT.
CriennanusupoBaHHas MeOenb (CTONbI U CTynbs): Paboune cronsl Ha 1 Mecto — 24 mit. CTymbst — 24 mr.
KomnproTepHasi TEXHHKA C BO3MOXHOCTBIO MOAKIIOUEHNUs K ceTu «IHTepHe™» 1 obecriedeHrnem
JIOCTYyTIa B 3JICKTPOHHYIO HH(pOopManroHHo-00pa3oBaTenbhyto cpexy PI'BOY BO «CeBKaBl'Ax:
ITepconanbnbiii kommbtoTep — lmt. Ckanep — 1 mr. MOY — 1 mr.
DJIEKTPOHHBII YUTAJIBHBIN 3271
Crnenmann3upoBaHHas MeOEINb (CTOJIBI M CTYJIbs): KOMITBIOTEPHBINA CTOJT — 20 IIT., yY9SeHUYECKHUH CTOI -
14 wT, cTyabst — 47 WT., CTOJ PyKOBOAMUTEINS CO CHUKEPOM - | 1T, IBYXTYMOOBBIH CTON -2 HIT.
KomnproTepHasi TeXHHKA C BO3MOXHOCTBIO MOAKIIOUEHUs K ceTH «IHTepHe™ 1 obecredeHneM JocTyna
B DJIEKTPOHHYI0 HH(pOpMarmoHHo-o0pa3oBatenbHyto cpeny PI'BOY BO «CKI'A»: MmoH0010K - 18 mmiT. ,
[Tepconanbnblii kommnbeioTep -1 mt. MOY — 2 mir.
YuraabHbId 321
Crnenuanu3upoBaHHas MeOeIb (CTOJIBI M CTYJIbS): YUSHUYECKHH CTON - 12 T, CTYbs — 24 1mIT.,
KapToTeKa - 2 IIT, mKag >Kee3HbIi -1 mT., cTenIax BRICTaBOYHBIH - | 1mIT.
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8.2. Tpe6osaHus K 060pydosaHulo pa6o4ux mecm npenodasamess u
o6yuaruwuxcs

1. PaGodee mecTo mpenoaaBaTelisi, OCHAIICHHOE KOMITBIOTEPOM C JIOCTYTIOM B ceTh « ITHTepHETY.
2. Paboume mecta OOydaroUMXCS, OCHAIIEHHOE KOMIIBIOTEPOM C JOCTYNOM B ceTh «VIHTepHeTY,
MpeaHa3HaYeHHBIC 711 PaOOTHI B UG POBOM 00pa30BaTEIIHHOM pecypce.

8.3 TpebosaHus k cneyua1u3upo8aHHOMY 060pPyd08aAHUIO

HET
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9. OCOBEHHOCTH PEAJIM3ALIUHU JUCHUIIJIMHBI AJ1A UHBAJIMA0B U JIAI] C
OIrPAHUYEHHBIMHU BO3MOKHOCTAMMU 310POBbA

Jns obecnieueHnst oOpa3oBaHMsI WHBAIHIOB W OOYYAIOIIHUXCSI C OTPaHUYCHHBIMA BO3MOXXHOCTSIMHU 3/I0POBBS
paspabartbiBaeTcs (B ciiydae HEOOXOIMMOCTH) aallTUPOBaHHAs 0Opa3oBaTelbHAs IPOrpaMMa, MHIAWBUIYATHHBINA
Y4eOHBIH IUIaH C YYETOM OCOOCHHOCTEH WX MCHUXO(PHU3UYECKOTO PA3BUTHS W COCTOSIHHS 3]IOPOBbS, B YaCTHOCTH
MIPUMEHSETCS WHIUBUAYAIBHBIN MOAXO K OCBOCHUIO TUCIMIUINHBI, WHIUBUAYAIbHbIE 3a/laHUs: MHUCHMEHHBIC
paboTel W, HAOOOPOT, TOJMBKO YCTHBIE OTBETHl W IHAJIOTH, WHIWBUIAyaJIbHBIE KOHCYJIBTAIlUH, HCIIOJHb30BaHUE
JMUKTO(OHA U JPYTUX 3aKMCHIBAIOIIUX CPEJICTB I BOCIIPOU3BEICHUS JICKIIMOHHOTO U CEMHUHAPCKOTO MaTepuaa.

B nmemsix obecriedenuss 0OydYarONIMXCS WHBAIUAOB WM JIMIl C OTPAaHHMYEHHBIMHU BO3MOXXHOCTSIMH 3JIOPOBBS
KOMIUTEKTyeTcs (OHJ OCHOBHOW Y4YeOHOW JHTEepaTypoil, aJanTHPOBAHHOH K OTPaHWYECHUIO OJIEKTPOHHBIX
00pa30BaTeIbHBIX PECYPCOB, JOCTYN K KOTOPbIM opranu3zoBaH B BUIl Axkagemuun. B OuOIHMOTEKE MPOBOAATCS
WHIUBUIYalbHbIE KOHCYJIBTALUU JJIS JaHHON KaTETOPHUH IMOJIb30BaTeNel, OKa3bIBACTCS MOMOILb B PETUCTPALlUU U
WCTIOJH30BAaHUN CETEBHIX W JIOKAIBHBIX JJIEKTPOHHBIX 00pa30BaTelbHBIX PECypCOB, MPEAOCTABISIOTCS MeECTa B
YUTAJIBHOM 3aJic.
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IIpunoxenne 1

®OH/J ONEHOYHbLIX CPEJACTB

10 JUCHUTTJIMHE Maremartuka
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1. IACIIOPT ®OHJA OLIEHOYHBIX CPEJCTB O JUCLUILTUHE

MaremaTnka

Komnerenuuu, popmMupyembie B mpouecce H3y4eHHs! AHCIHILTHHbI

MNHneke DOpMyIMPOBKA KOMIIETEHLIUN

OIIK-6 Crioco0eH UCToIb30BaTh OCHOBHBIC OHOIOTHYECKHE, (PU3UKO-XUMHUYECKHUE,
XMMUYECKHEe, MaTeMaTUYeCKHe METO bl 1715l pa3paboTKH, UCCIeI0BaHUN U
AKCIIEPTU3BI JIEKAPCTBEHHBIX CPEJICTB, U3TOTOBJICHUS JIEKAPCTBEHHBIX
npenapaToB

YK-1 CriocoOeH OCymeCTBISATh KPUTHUECKUH aHAIN3 MTPOOJIEMHBIX CUTYaIHid Ha
OCHOBE CUCTEMHOTI'0 II0JIX0/1a, BbIpaOaThIBaTh CTPATETUIO ACHCTBUIMA

2. Oranbl popMUPOBAHUS KOMIIETEHIIHH B MPOLIECCE OCBOCHHUS THCIUTLIMHbI

OcHOBHBIMHE dTanaMu (POPMHUPOBAHMSI YKa3aHHBIX KOMIETEHIIMN MPH U3yYEeHUH 00YYaIOIIMMUCS TUCIUTUINHBL
SIBIISIFOTCS TIOCJICAOBATEIBHOE U3YUCHHE COIEPIKATEIBHO CBA3aHHBIX MEXIY COOO0H pa3nenioB (TeM) y4eOHbIX
3aHATHI. M3ydeHne Kakaoro pasnena (TeMbl) peAroaraeT oOBIaicHue 00yIaroIIIMICT HEOOXO0TUMBIME
KOMITETEHLIUSIMH. Pe3yJIbTaT aTTecTalyu CTyICHTOB Ha Pa3IMYHbIX 3Tanax GOpMUPOBAHUS KOMIIETCHIMH
MOKa3bIBAE€T YPOBEHb OCBOCHUS KOMITCTEHIIHN 00yYaIOIMHUCH.

DTanmHOCTh POPMUPOBAHHS KOMITETCHIUI MPSIMO CBA3aHA C MECTOM JUCIMIUTHHBI B 00pa30BaTeIbHON
porpamme.

Pa3nenn! (TeMbl) @DopmMupyemMble KOMIETEHUNHU (KOIbI)
MACIMILIMHDBI OIIK-6 VK-1
\Pazden 1. DneMeHTHI TUHEHHON + +
areOpBhl.

\Pasoen 2. D1eMeHTHI BEKTOPHOI an- [+ +

reOpBbl.

\Pazden 3. AHanuTHYECKAs TEOMETPHS

Ha TUIOCKOCTH U B TIPOCTPAHCTBE. + +

\Pasoen 4. BBeneHne B aHAIIN3. + +
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2.

Iloxa3aTesin, KpUTEPHH U CPEICTBA OLICHUBAHUS KOMIIeTeHIMH, (POPMHUPYEMBIX B Npouecce N3y4YeHUs TUCHHUIIIHMHBI

VYK-1 Cnocoben ocymecTBIATh KpUTHUECKHUM aHaIu3 MPOOJEMHBIX CUTYal[il HA OCHOBE CUCTEMHOIO M0/IX0/1a, BhIpabaThIBaTh CTPATETUIO AEHCTBUIMA

Iiannpyemble pe3yJbTaThl

Kputepnu onieHNBaHusA pe3yJbTATOB 00y4eHHS

Cpencrea OLcHUBAHUS Pe3yJIbTATOB

00y4eHns (MoKa3aTes o0y4eHns
MOCTHIKCHHUSA 3aJAHHOI'0 =
YPOBHSI OCBOEHHSI HEYAOBJIECTBOPUTE/IBHO YAOBJICTBOPUTEJIBLHO Xopo1Iio OTJIMYHO TeKyIIII/lI/[ HpOMe)KyTO'—IH asl
KOMHeTeHHPlfI) KOHTPOJb aTTeCTalus
YK-1.1 Ananusupyer HcnbIThIBaET B nenom ycnemHo, Ho ¢B memom  ycnemHo[lIoka3biBaer KonrponbHpie  [3auer
NpOOJIEMHYIO CUTYalluI0  BaTpyJHECHUS BOMIMOKAaMH  MPOBOAUTIIPOBOIUT aHanm3cHopMUPOBAHHOE ggggg;‘:fgg;‘é_
KaK CUCTEMY, BBISIBIISISA €€ [aHAIM3€  3a/7ad  MaHaIu3 3ajay,3a/1a4, BbLAEISIET  eeyMEHHe TPOBOIUTEY e
COCTABJISIONINE U CBSI3U  [BBIACIICHUN UXBBIIETSAET €€ 0a30BbIe0a30BbIE COCTABIISIONINE @HAIN3 3ama4y U
MEXXTy HUMH. 0a30BbIX COCTaBJISIOLIHE BBIJICNIATE MX 0a30BBIE

COCTaBJISIOLINX COCTaBJISIOLINE
YK-1.2 Onpenensier HcnbITbIBaET B nenom ycnemHo, HOJIEeMOHCTpUPYET B ChopmupoBanHoe KontponeHbie  [3auer
poOeIbl B MH(pOpManuu, BaTpyJAHCHHUS B C OITMOKAMHU[IIETIOM yCTICITHOE, HO  [yMEHHUE p{BOTPOCEL, TECTH-
HE0O0X0IMMOM 17151 OTIpe/ielIeHud U orpeenser yicozieprKalliee OTAEIbHbICOIPEaCIICHUH Zgiiﬁﬁ? cobece-
pemeHus MPOOJIEMHON  [paH)KUPOBaHUH pamKupyeT npoOesbl YMEHHE B PaHXUPOBAHUN
CUTYyallUH, U IPOEKTUPYET MH(OpMaIIH MH(pOpMaIIHUIO, OTIpe/Ie]IeHud U UHpOpMALIUU
MPOLIECCHI IO UX HEOOXOAUMOM ISt TpeOyeMyro TUTSIpaH)KAPOBAHUH HE00X0IMMOM US|
YCTpaHEHHUIO. peleHns npobaeMHoi pemeHust  mpobaeMHOHHpOpMauu peuieHus  MpoOIEeMHON

CUTYyaIllH, 1 CUTYaIlHH, HUHEOO0XOAMMOM ISt CUTYaIHH, 17|

MPOCKTHPYET [POEKTUPYET MPOIECCHIPEIICHUs MPOCKTHPYET MPOLIECCH]

MPOIIECCHI IO UX M0 UX yCTPaHEHUIO. M0 UX YCTPaHEHHUIO.

CTpaHEHHIO.

YK-1.3 Kputnuecku HcnbIThIBaET B nenom ycnemno, HoJleMOHCTpUpPYET B CdopmupoBaHHOE Kontponbusie  3auer
OLICHUBACT HA/IKHOCTh ~ BaTPyJHEHUS B C omMOKaMu MPOBOAMTIETIOM YCIIEIIHOE, HO  [yMEHHUE npoBOAUTPOPOCRL, TECTH
MCTOYHUKOB MH(DOPMAIUK, 0CYLIIECTBICHUN KPUTHUYECKYIO  OLEHKYICOAEpKallee OTAeIbHbIEKPUTHUECKYIO OHCHKyE gEZI:IEZ’ cobece-
pabotaer ¢ OLIEHKU HAJIS)KHOCTU [HA/ICKHOCTH npoOenbl yMeHne Ha/IeKHOCTH
[POTUBOPEUNBON MICTOYHUKOB CTOYHHUKOB MPOBOJUT KPUTHUYECKYIO UCTOUYHUKOB
uH(pOpManuei U3 pa3HbIX [MHOOPMAIIH, nHpOpMalKy, padOTAeTOLEHKY HAEKHOCTH  MHpopManuu, padboTaer
MCTOYHUKOB. aboTaer ¢ c IPOTHUBOPEUYNBOHHCTOUHUKOB c IPOTHBOPEUNBOH]
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[IPOTUBOPEUNBON nHpopManuei n3uHpopmaru, paboraer MHPpOpMaLuei u3

uHpopmanuei u3 [Pa3HBIX UCTOYHUKOB.  (C IPOTUBOPEYUBON [Pa3HBIX UICTOYHHUKOB.

[pa3HBIX UICTOYHHUKOB. uHpOpManuei u3

A3HBIX UCTOYHHUKOB.

'YK-1.4 PazpabatsiBaer u [IcribIThIBaeT B nenom ycnemno, HoOJleMOHCTpUPYET B JleMoHCTpHUpYyET
COZlEpIKaTEIBHO 3aTpyIHEHUs Koraa |c omunoKamMu [IEJIOM YCIIEIIHOE, HO  [c(hOpMUPOBAHHOE
APTYMEHTHUPYET pa3pabaTbIBaeT U pa3pabarbiBaeT HcoJieprKallee OTACIbHbIE[yMEHUE pa3pabaThIBaTh
CTPATEruio pEeUICHUS COJZIEPKATEIBHO COJZIEPKATEIBHO npoOesbl yMeHUs 14§ COJIEPIKATENBHO
MpoOJIEMHOM CUTYaIlH HA [APTYMEHTUPYET ApryMEHTHUPYET pa3pabaTbiBaTh U AQpryMEHTUPOBATh
OCHOBE CUCTEMHOI'O U CTPATEruio PEUICHHUs |CTPATErMI0  PEIICHUSACOAEPIKATEIBHO CTpaTEruio peleHus
MEXIUCHUIUTMHAPHBIX poOIeMHOM MPOOJIEMHON CUTYyallMMApryMEHTHPOBATh npoOJeMHOI  cUTyanuy
[OIXOJI0B. CUTyalluy HA OCHOBE [HA OCHOBE CHUCTEMHOIOCTPATETHIO PEIICHUS  [HA OCHOBE CHCTEMHOIO

CUCTCMHOI'O U
MCKINCHUIIIIMHAPHBIX
MMOJXOO0B.

1
MCKIUCHUILIMHAPHBIX
IMOAXOJ0B.

NpoOJIEeMHOM CUTYaITH
Ha OCHOBE CHCTEMHOTO
1 MCOKIAUCHUIIIIMHAPHBIX
10/IXOJIOB.

M MEXIMCUUILTMHAPHBIX
[IOIXOI0B.
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4. KoMIJIEKT KOHTPOJIbLHO-OLEHOYHBIX CPEICTB M0 JUCHHIIIHHE
CEBEPO-KABKA3CKAA T'OCYIAPCTBEHHAS AKAJIEMUA

Kadenpa Menununckas kubepHeTHKa

Bonpocs! k 3a4éty mo qucnunianHe «MateMaTHka
Martpwurisl, neficTBUS Haa MaTpuriaMu. Panr matpuiel. O6patHas mMaTpuIa.
OmnpenenuTeny, OCHOBHBIE CBOMCTBA ONpeeTUTeNeH.
CucTeMsbl THHEHHBIX anredpanyeckux ypaBHeHuil. Teopema Kponekepa - Kanemnmu. Metox ["aycca, Metox
oOpaTtHo# MaTpuibsl, hopmyisl Kpamepa.
Bexropsr. OcHoBHBIE onpesenenns. JyinHa BekTopa. JInHelHbIe onepanuy Hall BEKTOpaMHU.
CkansipHOE IPOM3BEZICHUE BEKTOPOB, X CBOICTBA, KOOpAMHaTHAs Gopma, IpUMEHEHHE.
BekTopHoe mpou3BeieHNE ABYX BEKTOPOB, HX CBOMCTBA, KOOpAUHATHAs (hopMa, IPUMEHEHHE.
CwmerniaHHoOe TPOU3BeICHUE TPEX BEKTOPOB, MX CBOMCTBA.
BriBoa 00111eTo ypaBHEHUS TIOCKOCTH, T€OMETPUYECKUI CMBICT ero Koa(UIIMeHTOB. Pa3nnynabie THITEI
YpaBHEHUS TIOCKOCTH, paCCTOSTHUE OT TOYKH J0 TUIOCKOCTH.
BekTopHOE, KAHOHMUYECKOE U TapaMETPUIECKOE YPaBHEHHS MIPSIMOM B POCTPAHCTBE, MAPAIIEIBbHOCTD U
MEPIEHANKYIIPHOCTD ABYX MPSAMBIX. YTOJ MEXAY IPSMOU U INIOCKOCTBIO, YCIOBHS ITPHHAIICKHOCTH
IPSIMOM U IIJIOCKOCTH.
OG1uee ypaBHeHue IpsAMoi B R? (ypaBHEHHs NPSMOM Ha TIIOCKOCTH). YTOJI MEXKTY IBYMS TIPAMBIMH.
PaccTosiHME OT TOUKH 0 MPSIMOM. Y CIOBHS NapalIebHOCTH U IIEPIIEHAUKYISIPHOCTH IBYX MPSIMBIX.
YpaBHeHUE NPSIMON B OTPE3Kax.
VYpaBHEHUE OKPYKHOCTH, dIIIUIICA.
YpaBHeHHE TUIIEPOOIIBI U TAPaOOIIbL.
DIeMeHThI MaTeMaTHIeCKOH JIOTHKH. [Ipenen mocnenoBaTenbHOCTH. beckOHeTHO MaTbie
MOCJIeI0BAaTENbHOCTH, TEOPEMBI 0 OECKOHEUHO MalbIX. TeopeMsl o npeaenax. [lepexon k mpeneny B
HepaBeHCTBaX. MOHOTOHHBIE MTOCIEJOBATEIBHOCTH.
Yucio e.
OcHoBHbIe TeopeMbl o mipenenax. [lepexon k mpeaeny B HepaBeHcTBaxX. I1epBrIil 1 BTOpoii 3aMeyaTenbHbIe
MIpEIeIbI.
Teopema Betiepmtpacca. HermpepsIBHOCTD deMeHTapHBIX (GyHKIHNA. OTpaHIYeHHOCTh HEMPEPBHIBHBIX
¢byHkImit Ha oTpe3ke. [IpoMekyTouHbIe 3HaYeHUS HENMPEPhIBHBIX QYyHKIMIA Ha oTpe3ke (Teopema
Bbonsniano-Komm). ['eomerpudeckuit 1 MEXaHUYECKUAN CMBICIL.
Ces13p nuddepennmana u npoussoanon pynkuun. [lpumenenne auddepennuana B IpuOIMKEHHBIX
BBIYNCIICHUSX.
IIpousBoaHbIE CyMMBI, POU3BEACHUS U YACTHOTO.
[TpousBoaHast COXKHOHN PyHKIMH, TOTapUPMUIECKOM, TTOKA3aTeNbHOM, CTeIIEHHOH (QyHKINH.
ITpou3BoAHbIE BBICIIMX MTOPSAKOB OT CIOXKHBIX (YHKIIHH.
Teopema @epma. O600MIIEHHAS TEOPEMA O CPETHEM.
Teopema Jlarpanxa, Poms.
Teopema Komm. [IpaBuno Jlonurans.
[Ipu3Hak MOHOTOHHOCTH (PYHKITUH. TOYKH IKCTpEeMyMa.
HocraTounsle npu3Haky 3KcTpeMyMa. MccnenoBanue Ha S3KCTPEMYM € TIOMOIIBIO TPOU3BOHBIX BBICIIETO
nopsaxa.
Haubonpmee n HanMeHbIIee 3HaYeHNs (PYHKIINN Ha OTpe3Ke.
BrimykiocTs ¥ BOrHyTOCTh (yHKIMH. Touku nmepern6a. ACUMOTOTH KpUBBIX. OOIINIA IIJ1aH MOCTPOCHUS
rpaguKoB.
IlepBooGpa3sHas GyHKLIUHN U HEONPEIEJICHHbIN HHTErpaJl.
CBoiicTBa HeOpeAENIEHHOTO HHTErpaa.
HHTerpain oT OCHOBHBIX DJIEMEHTapHBIX (DYHKUIWH (Tabnna HHTETPaJIoB).
OCHOBHBIE METOBI HHTETPUPOBaHUS (HENOCPEICTBEHHOE HHTETPUPOBAHKE, 3aMEHAa MIEPEMEHHOIA,
MHTETPUPOBAHUE 110 JACTSIM).
HuTerpupoBanne palmoHaIbHBIX IPOOEH.
HHTerpupoBanue TPUTOHOMETPHUUECKUX (PYHKIHH.
HHTerpupoBaHue HEKOTOPBIX HPPALMOHATIBHBIX (YHKIHH.
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34.
35.
36.
37.
38.

39.

40.
41.
42.
43.
44.
45.

46.
47.
48.
49.
50.
51.
52.
53.

IlonsaTHE ONpeneneHHoro HHTErpaia, €ro FreOMETPUIECKUHA CMBICI.

CBoiicTBa OIpeneIeHHOro HHTErpaa.

®opmyna Herorona-JleitOnura. Teopema o cpenHem.

Brraucnenue OIPEACIICHHOI'O MHTCTpajia MCTOAaM1 UHTCTPUPOBAHUS 110 YaCTIAM U 3aMEHOM HCpeMCHHOﬁ.
HexoTopslie reomerprueckue u GU3HUECKUE MPUIIOKEHUS OTIPeIeIeHHOro nHTerpana. Hecodcreennbie
WHTETPaJIbl, IPU3HAKHA CXOIMMOCTH.

[TpubnmxeHHBIE METO/IBI BEIYUCIICHUS ONIPEICIICHHBIX HHTETPAIOB ((hOPMYIIBI Tparlelyi,
NpSMOYTOJIEHUKOB, CHMIICOHA), OLIEHKA MOTPEIIHOCTH BEIYUCICHHH.

YacTHbIE TPOU3BOIHEIC U YaCTHBIC AU(dHepeHITHATE.

Hduddepenmpyemsie pynkiun. Heodxoaumoe u focrarounoe yciosue audde- peHIUpyeMOoCTH.
IMpousBoanas cnoxuoit Gpynkuuu. [lomHbli muddepenuunan.

[IponsBoaHas 1O HATIPABICHHIO.

I'pamuent. CBs3b MPOU3BOIHOM 10 HATIPABICHHIO C TPATUCHTOM.

[MpousBoanbIe U AU QEPEHIHATBI BEICIIUX MOPSAIKOB, PABCHCTBO CMEIIAHHBIX MTPOU3BO/IHBIX.
Haunbonbiee 1 HanMeHblIee 3Ha9eHUST (QYHKLINH.

DKCTPEMYM H YCIOBHBINA IKCTpeMyM (DYHKITUM MHOTHX repeMeHHbIX. JluddepeHunaibuble ypaBHeHHUS.
HuddepennmansHpie ypaBHEHHS, OCHOBHBIEC TIOHATHSI.

Huddepenumansupie ypaBHeHus 1-ro nopsiaka.

JuddepennmansHpie ypaBHEHsI BRICIIAX ITOPSIKOB.

Jluneiinpie omHOpPOAHBIE AU(hepeHTNATFHBIE YPAaBHEHHSI BHICIINX ITOPSIKOB.

CrpyKTypa 00IIero pemeHus JMHEHHOTO 0JHOPOAHOTO ypaBHeHUsI, popmyna Octporpaackoro-JInyBuis.
Jluneiinble HeogHOPOIHBIE MU PepeHInabHBIC YpaBHEHHUS | -ro mopsiIKa.

Cucrema 0OBIKHOBEHHBIX M PepeHInaipabie ypaBHEHH 1 -To opsaka.
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CEBEPO-KABKA3CKASA T'OCYIAPCTBEHHAS AKAJIEMUA
Kadenpa MeauuuHckas KubepHeTuka

Bonpocsl AJis1 KOJUIOKBUYMOB, co0ece0BaHMs N0 AucHuIInHe «MaTeMaTHKa))
MaTpuubl 1 onpeaeTuTe .
[TonsTre MaTpuLb.
Onepaiuy HaJl MaTpUIIAMU U UX CBOWCTBA.
OrnpeaenuTeny, UX CBOMCTBA.
Brruncnienue onpenaeauTenei.
MuHOpHI U anredpandecKue JOMOTHEHHMS.
Paznoxxenue onpenenuTesns MaTPHUIIBI 110 3IEMEHTaM CTPOKH I CTOJIONA.
OOparHas MaTpHIa.
Panr maTpuus.
Teopnﬂ CHCTEeM JINHEHHBIX YpaBHEHMIi.
CucTeMBbl N TMHEWHBIX alreOpandecKuX ypaBHEHUH ¢ N HEW3BECTHBIMU.
YcnoBue COBMECTHOCTH CHCTEMBI JIMHEHHBIX anreOpandeckux ypasHeHuit (CJIAY).
Martpuunas u BekTopHas 3anuch CJIAY.
Brinykiibiii MHOTOYTOJBHUK Ha IUIOCKOCTH M MHOTOTPaHHUK B MIPOCTPAHCTBE.
I'eomeTpudeckas HHTEpIPETAIUs PEIICHNUS CICTEM JINHEHHBIX ypaBHEHUI 1 HEPaBEHCTB.
Mertongs! petnienust CJIAY (marpuunsiii metona, Kpamepa, I"aycca).
[Mpumenenue merona XKopnana-I'aycca kK BBIYUCICHUSIM PaHra MaTPHUIIBl M 0OpaTHON MaTPHIIBL.
Cuctembl m JJMHEHHBIX YpaBHEHUH ¢ n Heu3BecTHhIMU. Teopema Kponekepa-Ka- nemnu.
CucremMbl THHEHHBIX OAHOPOAHBIX ypaBHEeHHH. DyHIaMEeHTaNbHAs CUCTEMA PEIICHNN.
3.]'leMeHTbI BeKTOPHOM a/redpsnl.
Bekropbl. OCHOBHBIE IOHSTHSL.
JIlvHeiiHbIe oTepaly HaJl BEKTOpaMH.
IIpoexius BekTOpa Ha 0ch. MOYyJIb BEKTOpA.
JleficTBrs HaJ BEKTOPAMH.
CkansipHO€ POU3BEACHNE BEKTOPOB.
JIvHeitHas 3aBUCHMOCTb BEKTOPOB, OCHOBHBIE TEOPEMBI.
I'eomeTpudeckuii CMbICT TMHEHHOM 3aBUCUMOCTH 2-X, 3-X U 4-X, BEKTOPOB.
Henunuelinble onepanuy Hal BEKTOpaMU 33IaHHBIMHA KOOPIHMHATAMH.
BekTopHoe nmpou3BeneHne BEKTOPOB, CBOMCTBA, IPUMEHEHHUE.
10. CmemnranHOE IPOU3BEACHUS BEKTOPOB. CBOMCTBA CMEIIAaHHOTO MPOU3BEICHUS.
AHaJIUTHYECKAsl reOMeTPHs HA IUIOCKOCTH U B MPOCTPAHCTBe.
[Ipsimasi B mpoCTpaHCTRBE.
[IpsAmMas ¥ IIOCKOCTH B MPOCTPAHCTBE.
OOuiee ypaBHEHHE NPSMON B POCTPAHCTBE.
Kanonnueckoe ypaBHEHHE MPSMO, TPOXOIAIICH Yepe3 IBE TOUKH.
Ilepexon oT 001mIero ypaBHeHHSI K KAHOHUIECKOMY.
Yroa Mexay IByMs NPSMBIMHU, YCIOBHS apajIeIbHOCTH U MepIeHIUKYIIPHOCTH.
Yroa Mexy npsMoi U IIIOCKOCTBIO, YCIOBUS NapaIeIbHOCTH U MEPIECHANKYIIPHOCTH.
I1nockocTh, OCHOBHBIE YPaBHEHUSI.
IIpeobpazoBanye KOOPAMHAT Ha MIOCKOCTH.
10. OO61ee ypaBHEHUE TIOCKOCTH.
11. HenomHble ypaBHEHHS TUIOCKOCTH, YPaBHEHHE TUIOCKOCTH, MPOXOISAIICH Yepe3 OHY, TPH TOUKH.
12. HopMupoBaHHOE ypaBHEHHE TIOCKOCTH.
13. PaccTrosiHue OT TOUKH JI0 TUIOCKOCTH.
14. Yron Mexy MI0CKOCTSIMH, YCIOBHS MapaUIeIbHOCTH U IEPIIEHAUKYIISIPHOCTH TIOCKOCTEH.
15. Kpussie Broporo nopsiaka. ['unepOoia, onpenenenne, BEIBOA YpaBHEHMS, HCCIeAOBaHHE (POPMBI. ACHMITTOTHI
TUIepOoITbI
Teopus npegeJios.
1. UYwncnoBble MOCIeI0BATENIEHOCTH U TPEIETIHL.
2. CBo¥iCTBa CXOAIINXCS MOCIIEA0BATENbHOCTEN.
3. llepemeHHBIE U TOCTOSTHHBIE BETNYHUHBI.
4. ®yHKIMH U cIOcOOBI UX 3amaHusa. OCHOBHBIE dJIeMEHTapHbBIe PYHKIIUU U UX Tpa(uKH.
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WntepnonupoBanue QpyHKIHHI.

IIpenen pynxuun. OCHOBHBIE TEOPEMBI O Mpeeiax.
3ameuaTenbHbIC TPEebl.

3agaua o HEMpPEepHIBHOM HAYMCICHUH POLICHTOB.
beckonedno manble 1 OeCKOHEYHO O0bITNe PYHKIINH.

. DKBUBaJICHTHBIE OECKOHEUYHO MaJIble (DyHKITHH.
. OTHOCTOPOHHKE TIPEIEIBI.

12. HenpepsiBHocTh ¢yHKiun. Knaccudukamus Touek pa3pbiBa.

udpdepeHuuaIbHOe HcHUCTAeHUe GYHKIUIT OJHOH IlepeMeHHO.

IIponsBoanas GyHKIUH.

['eomeTpuueckuii © MEXaHUYECKUM CMBICIL.

OcHOBHEI€ TTpaBuUIIa ¥ MpueMbl uddepeHnnpoBanusl.

Tabnuma mpon3BOAHBIX OCHOBHBIX 3JIEMEHTaPHBIX (yHKITHHA.

[TpousBoaHast CIOXKHOM, 00paTHOH, HESIBHO, TapaMeTpUIeCKy 3a1aHHON (PyHKIIHH.
[Nonstre nuddepeHnmana, reOMETPUUECKUA CMBICI.

OcHoBHBIC cBOMCTBA U dhepeHInana.

[MpousBoaHbIe U MU GEepeHIINAIBI BBICIIAX MOPSIKOB.

HuBaprnaHTHOCTH (YOPMBI IIEPBOTO M HEMHBAPUAHTHOCTH (POPMBI BEICHINX TU(PPEPEHLINATIOB.

. OcHoBHBIE TeopeMsbl nmuddhepernnanpaoro ncuncinenus (Gepma, Poms, Jlarpanxka, Komm).

. IIpaBuiio JlonuTains pacKpbITHsI HEONIPEAETIEHHOCTEH.

. ®opmymna Teiinopa u ee cBA3b C 3a1aueii MPUOIMKEHHOTO BHIUMCIICHHS 3HAYEHUH (QYHKLIUH.

. Ilpumenenune muddepeHINAIEHOTO HCYUCICHUS K UCCIICAOBAaHNIO (QYHKLUI U TIOCTPOEHHIO IPadHKOB.
. IIpu3Haku MOHOTOHHOCTH.

. DKCTpeMyMBl U MpaBMiia X HaXOXKICHHUS.

16. BBIITyKIJIOCTB, BOTHYTOCTB, TOUYKH IIeperunda. ACUMIOTOTEHI

HNuTerpanbHoe ucuncienne pyHKIUNU OHON NepeMeHHOI.

1.

Rl

13.

IlepBooOpa3Hast pyHKINU ¥ HEOTIPEAEICHHBIN HHTETpaJl.

CBoiicTBa HeoNpeAeIeHHOTO HHTErpaa.

HHTerpan oT OCHOBHBIX 3JIEMEHTapHBIX (DYHKUUH (TaOnua HHTETPaJIoB).

OCHOBHBIE METOBI MHTETPUPOBAHUS (HEIOCPEACTBEHHOE HHTEIPUPOBAHUE, 3aMEHA IEPEMEHHOM,
MHTETPUPOBAHUE TIO YACTAM).

HHTerpupoBanue paunoHaNbHBIX Jpo0eii.

WuTerpupoBanne TpUTOHOMETPHUYECKUX (DYHKITHIA.

HHTerpupoBanne HEKOTOPBIX UPPAIIMOHATBHBIX (YHKITHH.

IlonsaTHe omnpeeNneHHoro HHTErpaa, €ro FreOMETPUIECKUHA CMBICI.

CBoiicTBa ONpeAeIeHHOIO HHTErpaa.

. ®opmyna Hetorona-Jlenouuma. Teopema o cpemHeM.
. Beraucnenue OIMPEACIICHHOI'O MHTECTpajia METOJaMH UHTCTPUPOBAHUS T10 YaCTIAM U 3aMEHOMH HepeMeHHOﬁ.
. Hexoropsie reomeTpuieckne u pu3nvecKkre MpUI0KeHHs OTpeAesIeHHOTo HHTerpana. HecoOcTBeHHbIE

UHTErpajbl, IPU3HAKA CXOLUMOCTH.
[TpubGnxeHHbIE METO/IBI BEIYUCIICHHS ONIPEICTICHHBIX HHTETPAIOB ((hOpMYIIBI Tparelyii, MPsIMOYT'OJIBHHUKOB,
CumIicoHa), OlleHKa MOTPELIHOCTH BBIYHCICHUH.

JuddepenuuaibHoe ucuuciaeHue GyHKIUN HECKOJbKUX NepeMeHHbIX.
1. YacTHbIE IPONU3BOIHBIC U YaCTHBIC AU dhepeHITHAIEL.

Huddepenumpyemsie pynkun. Heodxoaumoe u noctarounoe ycnosue audde- peHIupyeMOoCTH.
ITpousBoanas cnoxuoit Gpynkuuu. [lomHbli muddepennnan.

[TpousBoaHasi Mo HaNPaBJIEHUIO.

I'paguent. CBSA3b MPOU3BOAHOI 110 HAMIPABIIEHHUIO C TPATUCHTOM.

[TpousBoanbie u nuddepeHInalbl BEICIIUX MOPSIAKOB, PABEHCTBO CMEIIaHHBIX TPOU3BOAHBIX. Hanbomnbinee
HavMeHbIlee 3HaYeHUs (PyHKIHH.

DKCTpEeMYM M YCIOBHBIN 3KCTPeMyM (QYHKIIUH MHOTHX ITEPEMEHHBIX.
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CEBEPO-KABKA3CKASA T'OCYIAPCTBEHHAS AKAJIEMUA
Kadenpa MeauuuHckas KubepHeTuka

IIpumepHsbie TeMbl pedgepaToB 1o aucuuiLinHe «MaremaTuka»
1. CnyyvaitHas BenuuuHa. JJUCKpETHBIE U HENIPEPBIBHBIE CITyYaiHbIE BEIHMYUHBI.
2. Krnaccruyeckoe M CTaTUCTHYECKOE OTIPEAETICHHUS BEPOATHOCTH COOBITHS. | 'eoMeTprdeckast BEpOSITHOCTD.
3. MeTtoap! uCClIeI0BaHUS CXOAUMOCTH 3HAKOTIOCTOSHHBIX M 3HAKOIIEPEMEHHBIX PSJIOB.
4. Jluneiinsle oqHOpOIHBIE TU(epeHINATBHBIC YPABHEHHUS BBICIINX HOPSIIKOB.
5. DKcTpeMyM M yCIOBHBIN 3KCTpeMYM (YHKIUM MHOTHX I1€PEMEHHBIX.
6. [puGnmkeHHBIE METOABI BEIYMCICHHS ONPEeNICHHBIX HHTETrPpaioB ((GOopMyJIbl Tparenuii, mpsiMOyroJbHUKOB,
CumIicoHa), OIIeHKa MTOTPEIHOCTH BBIYUCICHUH.
7. HempepwiBHOCTD (pyHKIINHU. Kiaccudukariys Todek pa3pbiBa.
8. HecoOcTBeHHbIE HHTETPAITBI, IPU3HAKH CXOAMMOCTH.
9. ®opmyna Teiinopa u ee cBA3b ¢ 3a1a4eill MPUOIMKEHHOTO BBIYUCIICHUS 3HaYCHUH QyHKIIHU.
10. ®yskumu u cnocoObl ux 3ananus. OCHOBHBIE 3JIeMEHTapHble PYHKINU U UX TPadUKH.
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CEBEPO-KABKA3CKASA T'OCYIAPCTBEHHAS AKAJIEMUA
Kadenpa MeauuuHckas KubepHeTuka

KoMmieKT TeCTOBBIX 3aJaHHH IO AUCHUILIHHE «MaTeMaTHKA»

Bapuant 1

1. MHo0xkKecTBO - 3TO0 ...

. NMPOU3BOJILHASI COBOKYNHOCTH 00bEKTOB

. YHOPSIIOYESHHBIA HA0Op AIIEMEHTOB

. COBOKYITHOCTE YHCEIT

. COBOKYITHOCTB DJIEMEHTOB, KOTOPHIE MOKHO ITPOHYMEPOBAThH
2. a € A o3Hauaer:

. a MEHbIIIE WJIK PAaBHO A

. a BKJIIIOYaeTcs B A

. a IPUHAJIEKAT A

3. Q — MHOXeCTBO PAMOHAJBbHBIX YHuces, R — MHOkecTBO neiicTBUTENbHBIX ynces. Toraa:

. R Bxmmouaercs B Q

. Q Briwyaercsa B R

. Q=R

4. A={2n|nE N} — mHo:kecTBO unceJ, neassmuxcs Ha 2. B={3n | n E N} — MHo:kecTBO 4uceJ,
aeasimuxcs Ha 3. C = {6n | n E N} — MHo:KecTBO yuceJ1, Aesiuxcs Ha 6.

Torna:

. C=A\B
. C=AB
. C=AUB
. C=B\A

5. A={3k|kEZ},B={6m|mE Z}... Toraa:

A\B= {6k |kEZ};

A\B={6x+3|kEZ};

A\B= {3k |kEZ};

A\B={9% +3|kEZ};

. A\B={9% |k EZ};

Yka:kuTe BepHble paBEHCTBA:

8. T'oBopsAT, 4TO MpHU N cTpeMsANIeMcH K 0€CKOHEYHOCTH, MOC/Ie0BaTeIbHOCTh {XNn} cxoauTces K
KOHEYHOMY Mpejeiay A, eCi ...

. Jus Bcex n [Xn| < A

. Jas Bcex e > 0 cymecTByet N, Takoe uTo 1J1s1 Bcex n>N |Xn-A| <e

. A =min(X1, X2, ..., Xn)

. ecyii Xn MOHOTOHHO BO3pacTaeT, HO HEOTPAHWYEHHA CBEPXY

9. Ilpegen npu X cTpeMsilieMcs K HYJII0 BbIpaskeHus sin(x) / X paBeH

. 012

. 0ECKOHEYHOCTH

10. Yka3arte criocoOblI 3aianust QyHKINHA:

. MaTeMaTU4eCKun

. reOMETPUUYECKUM

. aHAJTUTHYECKUI

. rpaguyeckuii

. Ta0JIMYHBIH

. OIIEPaTOPHBII

11. ¥Yka:kure BepHbIe YTBEPKICHUSA:

. BesAKas 0eCKOHeYHO MaJias (PYHKIUSA OrpaHUYeHa

. Npou3BeeHHe OrPAaHNYeHHON GYHKIMN HA 0eCKOHEYHO MAJIYIO eCTh 0eCKOHEeYHO Majast pyHKIMsA
. YacTHOE JIByX OECKOHEUHO MaJbIX (PYHKIHH ecTh OECKOHEUHO Manast pyHKIus
. Nnpou3BeAeHNe IBYX 0eCKOHeYHO MAJIBIX QyHKIMII ecTh 0eCKOHEYHO MaJsiast QyHKIMA
12. OcHoBHBIE TeOpeMBbI 0 Mpeaeaax:

. npeaes CyMMBbI ABYX ()YHKIM paBeH CyMMe MX NpeaeioB

. npeaes mpou3BeaeHus: ABYX GyHKIMII paBeH NMPoOU3BeIeHUIO UX MPeIeIoB
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. npezes Npou3BeAeHus IBYX (yHKIMN paBeH Mpeaeny IPOU3BEICHUS UX MPOU3BOIHBIX

. npeznesn Ipodu paBeH Mpeey IPOU3BOAHON YHCINTENS, JeICHHOMY Ha IpeieN IPOU3BOAHOM
3HaAMEHaTeJIsl, €CJIU NIPpeJIeJl IIPOU3BOAHON 3HAMEHATENsl HE PaBEH HYJIIO

13. VYkakuTe BepHbIe yTBEpKICHUS:

. ycrh pyHkunu u = u(x) HeNmpepbIBHA B TOUYKeE X0, a pyHKUMs y = f(u) HenmpepbIBHA B TOYKE U0 =
u(xo). Torna caoxuas pynkuus y=f(u(x)), cocrosias u3 HenpepbIBHbIX QYHKIUIi, HePepPbIBHA B TOYKE XO.
. CymMa IBYX HenpepbIBHBIX GYyHKIMIA ecTh Beeraa (pyHKIUsI HempephIBHAS.

. YacTHOe ABYX HENPEPBIBHBIX (PYHKIMI ecTh Bceraa GyHKIHs HENMpephIBHAS.

. Ecau pyHkuus HenpepbIBHA HA 0TPe3Ke, TO OHA OIPAHUYEHA HAa 3TOM OTpe3Ke.
. Ecnu ¢pyHKms orpannyeHa Ha OTpe3Ke, TO OHA HETIPEPhIBHA HA 3TOM OTpe3Ke.

14. IlpomsBoaHasi pyHkuum y=2-cos(3x) paBHa...

. -cos(2x)

. sin(3x)

. 3cos(3x)

. 3sin(3x)

. 2-3sin(3x)

15. IlpousBoanas ¢pynkuum y=Ln(5x)+3 paBHa.

. SLn(5x)+3

. 5Ln(5x)

. 1/(5Ln(5x%))

. 1/x

. 1/x+3

. 1/(5x)

16. IlpousBoanasi pynkuum y=tg(3*x) paBHa.

. 3/(cos(3x) cos(3x))

. 1/cos(3x)

. 3/cos(3x)

17. Ilpom3BoaHasi pyHkuum y=x+1/x paBHa.

. x+1/(2x)

. 1+1/(2x)

* 1+1/x
18. Houab geuTh Ha 6€CKOHEYHOCTH PABHO ...

19. Ilpenen mpu X cTpeMsieMcs K HYJ110 BbIpaskenus Ln(1+x) / X paBeH ...

2%41
20. IIpousBoaHasi yactroro X ~ 1 paBHa
3
1y ——
Bx-1)

12x+1

D e

K (3x-1)°

21. MHOXkeCTBO - 3TO ...

1) mpou3BoJbHASI COBOKYNHOCTH 00BEKTOB

2) yHopsiIOYEHHBI HAOOP AIEMEHTOB

3) COBOKYIHOCTB YHCEN

4) COBOKYIIHOCTb 3JIEMEHTOB, KOTOPbIE MOXHO IIPOHYMEPOBATh
22. a - A o3Hay4aeT:
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1) a MeHbIIE UK paBHO A

2) aBKJIIOYACTCSI B A

3) a npuHANIEKUT A

23. A={2n | n E N} — mHo:kecTBO unceJ, neasmuxcs Ha 2. B={3n | n E N} — mHo:kecTBO 4nceJ,
JeJsIuxcy Ha 3.
C={6n | n E N} — MHOKeCcTBO YHcCeJ, qejasiuuxcs Ha 6. Toraa:

1) C=A\B

2) C=AnB

3) C=AUB

4) C=B\A

24. Ilpexen mpu X cTpeMsilieMcsl K HYJIIO BbIpakeHHus sin(X) / X paBeH

27. Yka3aTh c1oco0bl 3aJaHus (PYHKIMHU:
1) maremaTuueckuit

2) TeoMeTpuYeCcKHil

3) aHaauTHYeCKHiA

4) rpapuyeckuii

5) Ta0aUYHbIH

6) orepaTopHBIN

28. Ykaxurte yeTnbie pynkuun: \)Y - X?
2) Y=COS*)

3) Y=EXP(X)

4) Y =1+LN(X)

29. IlpousBoanas ¢pyHkuuu y=x+1/x paBHa.
1) x+1/(2x)

2) 1+1/(2x)

3) 1+1/(-V)

4) 1/

30. IIpenes npu X cTpeMsmeMcs K HY 110 BbIpaskenus Ln(1+x) / x paBeH ...

0z
31. Yactnas npousBoaHas X GyHKIuM z=2"+3y paBHa:

dzzg-dx+%~dy

32. Honuerit quddepenipa ox 9y ° (yHKuuM z = x° — 4y paBeH:

0’z
33. YacTHas npou3BoAHAs BTOPOTO MOPSAKA 0y’ byukiuu £ =x’=x'y-y’ paBHa:
1) ~x'=3y"
2) 6x=2y;
3) ~6y;
4) —2x;
53"

0z

34. YactHas IIPOU3BO/IHAS BTOPOIO nopsjika 0x0y byHKUIMAN

z =Tx*y — 4)” paBHa:
1)0;
2) l4xy;
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3) 14x;
4) 7x’y;
5) —8y.

. . jxlodx:
35. Haittu HeonpeaeieHHbIN HHTErpal

1) WM+ C

b

5) 10x” +C.

j (4x° =2 + 7sinx)dx:

36. Haiitu HeonpeeieHHbIN HHTErpal x

1) 4x" —Inx —cosxdx+ C;

Exlo —2Inx—-7cosx+C;
2) 5

3) X'’ = 2lnx+7cosx+C;
4) 2x'" = 2Inx+cosx +C;
5) 4x° —Inx+7cosx +C.
. . j Gx+8)° dx:
37. HaiiTu Heonpe1eJIeHHbIN HHTETpall
§(3x +8) +C;
1 7
7(3x +8) +C;

1
—@3x+8) +C;
21( )

3)

1 64 C
4 3(3x+8) +C;

1
—(Bx+8)°+C.
21( )

Te* dx = ke*™ + C:
38. Onpenenuts uncio kK B uarerpane I

J.xdx o
39. Cpenu MHOXKECTBa BCEX IEPBOOOPA3HBIX B HEONPEACICHHOM HHTETpaje HaUTH
TaKyo nepBooopasznyio F(x), uro F(4) = 6:

.o . J.xexdx:
40. HaiitTn HeonpeieJIeHHbI UHTETpa

1) xe* —e' +C;
2) xe* +e* +C;
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3) x’e" —e* +C;
4) xe* —e* +C;
5) xe* —e* +C.

3
Ix4dx:
41. Haiitu onipeieICHHbIA UHTETPAIT 2

1

:—x,

o o ¥ _ _n.
42. BBIYUCITUTH IUIOMA/b IIOCKOH (GUIypbl, OTpaHHYeHHOM Muamsivmy ~ 2 V=0 x=2

dopmupyemblie KOMIETeHIHHU (KOAbI) Homep TecTtoBoro 3ananusi (Bapuaur 1)

VK-1 27,39-42

OIIK-6 1-26,28-38
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5. MeToagnueckue MaTepuaJibl, onpeacjaaiomue npoucaypbl OUCHUBAHUA KOMIICTCHIIUA

Kputepun onieHrBaHUS pe3yJIbTaTOB OCBOCHMSI TUCIUIUINHEI (3a4eT)

OTMeTKa «3aumeHoy BBICTABISETCS 00ydaroneMycs, KOTOpPbIil 006J1a1aeT BCECTOPOHHUMH,
CHUCTEMAaTU3UPOBAHHBIMU U TITYOOKMMHU 3HAHUSIMH MaTepuaia MporpaMMbl, YMEET CBOOOTHO BHITIOIHATE 33aHUs,
MpeyCMOTpEHHbIE YueOHOH MTPOrpaMMOid, OCBOMII OCHOBHYIO U O3HAKOMMUJICS C AOTIOTHUTEIFHON JINTEPATyPO.

OTMeTKa «He 3aumeH0» BBICTABISIETCS 00yJaloneMycs, He 3HAIOIEMY OCHOBHOW YacTH MaTrepuana yudeOHOH
MPOrPaMMBI, IOIYCKAIOMIEMY TPUHITUITHAILHBIC OMTUOKK B BBITIOJHEHUN TPEAYCMOTPEHHBIX MTPOrpaMMOi
3a/laHui.

Kpunrepun onieHMBaHus KauecTBa YCTHOTO OTBETA

Kpurtepumn onenku:
- «OMAUYHO» BbICNAGISACTNCS CIYOEHMY, eClu:

. JaHbl UCUEPIIBIBAIOLINE M 00OCHOBAHHBIE OTBETHI HA BCE MIOCTABJICHHBIE BOIIPOCHI, MPABUIIBHO;

. IIPY OTBETAX BBIAEIAIOCH INIABHOE, BCE TEOPETUUECKHUE MOJIOKEHUS YMENO YBSI3bIBAIUCH C
TpeOOBaHUSIMH PYKOBOJSIINX JTOKYMEHTOB;

. OTBETHI OBIIIM YETKUMH U KPATKUMH, & MBICIIH U3JIarajich B IOTHUECKON MOCIEI0BATEIEHOCTH;

. [IOKa3aHO yMEHHE CaMOCTOSTEIbHO aHAIM3UPOBATh (haKThl, COOBITHSL, SIBICHUSI, IPOLIECCHI B UX

B3aMMOCBA3H U TUAJICKTUYCCKOM Pa3BUTHU,
- OYECHKA «Xopoutoy:

. JIaHbI TIOJTHBIE, TOCTATOYHO 0OOCHOBAHHBIE OTBETHI Ha ITOCTABIICHHBIE BOITPOCHI, IPABUIHHO PEIICHBI
MPAKTHYCCKHUE 3a1aHUS;

. IIPU OTBETaX HE BCET/a BBIACISAIOCH TJIaBHOE, OTACIbHBIC MOJIOKEHUS HETOCTATOUHO YBA3BIBAIUCH C
TpeOOBaHHUSIMH PYKOBOISIINX JJOKYMCHTOB;

. OTBETHI B OCHOBHOM OBLITH KPaTKUMHU, HO HE BCETIa YCTKUMH.

- OIIEHKA «YJOBJICTBOPUTEILHOY:

. JIlaHbl B OCHOBHOM TIPaBUJIBHBIC OTBETHI Ha BCE TIOCTABJICHHBIC BOIIPOCHI, HO 0€3 J0JKHOM ITyOUHBI U
000CHOBaHHUS

. Ha YTOYHSIOIIME BOIPOCH TaHbI TPABHILHBIC OTBETHI,

. IIPU OTBETAX HE BBIJIEISUIOCH TJIABHOE;

. OTBETHI OBLIM MHOT'OCJIIOBHBIMH, HEYETKUMH U O€3 TOJKHOM JIOTHYECKOM TOCIIEI0BATEILHOCTH;

. Ha OT/AeIbHbBIC TOIOIHUTEIBHBIC BOIIPOCH HE JAaHbI IIOJ0KUTEIbHBIE OTBETHIL.

- OYEHKA «HEYO0BNCMBOPUMETbHON !

. HE BBITIOJHEHBI TPEOOBAHUS, IPEIbSIBISICMBIC K 3HAHHUSIM, OLICHUBAEMbBIM "yIOBICTBOPUTEIIBHO".

Kpurepuu oueHuBaHus TECTOBBIX 3aJaHUI (C OLIEHKOI):
OLIEHKA «OTJHYHOY - KOJUYECTBO MOJOKUTEIBHBIX 0TBETOB 91% 1 0oJiee MakcHMMalIbHOTO Oalia TECTa;
OIICHKA «XOPOIIO» - KOJUYECTBO TOJOXKHUTEIbHBIX O0TBETOB OT 81% 1m0 90% makcumanbHOTrO Oania

TECTa;

OLICHKAa «YAOBJIETBOPUTEJbHO» - KOJMYECTBO MOJOXKUTEIbHBIX OTBeTOB oOT 71% 1o 80%
MaKCHMaJIbHOTO Oalia TecTa;

OIICHKAa «HEeY/10BJIeTBOPHUTEIbHO» - KOJIMYECTBO MOJIOKUTEIBHBIX OTBETOB MeHee 71% MakcuManbHOTO
Oajia TecTa.

Kpurtepumn onenku pegepara:

- OLICHKA «OTJMYHO)» BbICTABIISIETCA, €CJIM BHIIIOJHEHBI BCE TPEOOBAHUS K HAIIMCAHUIO U 3aIUTE
pedepara: o003HaUeHA paccMaTpuBaeMas MpodiemMa 1 U3JI0)KEH COBPEMEHHBIH B3I Ha IPOOIeMy
(HOBbIE METO/IbI IMATHOCTUKYU U JIEYEHHUS), CHOPMYJINPOBAHBI BBIBOJIbI, TEMA PACKPHITA IOJIHOCTHIO,
BbIIepKaH 00BEM, cOOITI0IeHbI TpeOOBaHUS K BHEITHEMY O(OPMIICHHUIO, JaHbI IPABUIbHBIC OTBETHI HA
JIOTIOJTHUTEIIbHBIE BOIPOCHI.

32



- OLICHKA «XOPOI0» BBICTABIISETCS, €CIIM OCHOBHBIE TpeOOBaHUs K pedepary U ero 3aluTe BhINOIHEHHI,
HO TP 3TOM JIOMYLIeHbl HeT0UETHI. B yacTHOCTH, MIMEIOTCSI HETOUHOCTH B U3JI0KEHUU MaTepuaa; He B
MIOJTHOM Mepe U3JI0’KEH COBPEMEHHBIN B3I Ha MpobieMy (HOBbIE METO/IbI TUArHOCTUKYU U JICUCHHS); He
BbI/IepkKaH 00bEM pedepaTa; UMEIOTCS yIyleHUs B 0(pOpMIIEHNH; Ha TOTIOJIHUTEIbHBIE BOIPOCHI ITPH
3aIUTE 1aHbl HEMIOJIHBIE OTBETHI

- OIICHKA «Y/I0BJIETBOPHUTEJbHO» BHICTABIISETCS, €CIIM UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT
TpeboBaHui K pedepupoBaHmio. B 4acTHOCTH: TeMa OCBeIleHa JIUILb YaCTHYHO; JOMYIIEHbI (PaKTUYECKHE
OIIMOKYU B coJiep>KaHuU pedepaTa UK MPU OTBETE Ha IOMOJIHUTEIbHBIE BOIPOCHI; BO BPEMsI 3aILIUTHI
OTCYTCTBYET BBIBOJ

- OIICHKA «HeY/JA0BJIETBOPUTEIbHO0)» BbICTABIISETCS, €CIIU TeMa pedepara He pacKpbiTa, OOHApyKUBaeTCs
CYILIECTBEHHOE HETIOHMMaHHUE MPOOJIEMBI.
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AHHOTaI_H/ISI JUCITUTIIIMHBI

Jucrumimza MaremaTrka

(Mostynb)

Peannzyemeble YK-1

KOMIIETEHIIUU

PesynbTarsl VYK-1.1 AHamu3upyeT npoOJIeMHY0 CUTYalHIO KaK CUCTEMY, BBISIBIISIS €€

OCBOCHHS COCTABJIISIIOIIME U CBSI3U MEXTY HUMH.

JVICTIATUTHHEI

(Momyist) VYK-1.2 Onpenensier npoGesl B MHPpOpMAILIK, HEOOXOAUMOM I pEIICHUS
TPOOIIEMHOM CUTYaINH, M TPOSKTUPYET MPOIIECCHI TI0 MX YCTPAHEHHIO.
VYK-1.3 Kpurtraecku orieHUBaeT Ha/IeKHOCTh HCTOYHUKOB HH(OPMAITHH,
paboTaer ¢ MpOTUBOPEUMBOM HMH(POpMALHeH U3 Pa3HbIX HCTOYHHKOB.
VYK-1.4 PazpabatbIBacT 1 coZiepKaTelIbHO ApryMEHTHPYET CTPATETUIO PELICHNS
TPOOIIEMHOM CUTYaIlK Ha OCHOBE CHCTEMHOTO W MK TCITUTITMHAPHBIX
TIOJTXOJIOB.

TpymoemMKoCTb, 2/72

3.e.

®Dopmpbl 3auér (1 cemecTp)

OTYETHOCTHU (B

T.4. 1o

ceMecTpam)
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PELHEH3HS

Ha paGouyio nporpamMmy 1o Jucuuninae «MareMaTHnka» 1ist 00y4AI0MHXCH CHENHAILHOCTH

33.05.01 dapmarus, pazpadoTaHHyo JoneHToM Kadeaps! «MeannmHckas kuGepHeTHKa»

boramesoii ©.10.

Pabouas mnporpamMma no aucuMivinHe «MareMaTHKa» [OAIOTOB/IEHA B COOTBETCTBHH ¢
TpeGoanusimu ®I'OC BO.

Pabouas nporpaMMa cOAEpKHT: LE/IH U 3a/laui H3y4YeHHs Kypca; TEMaTHYECKHH TUIaH 110 Jacam:
nepeyeHb 00pa3oBaTeIbHbIX TEXHOIOIHii; (DOHJL OLIEHOUHBIX CPEJICTB.

Ipeamer «MatemaTuka» u3ydaercs oOy4alOIIMMHCS HA NIEPBOM Kypce B paMKax IMKIa 6a3oBoii
YaCTH H UMEET TECHYIO CBA3b C JAPYTHMH JHCIHIUTHHAMH.

B nporpamme TpeOOoBaHHA K 3HAHHSM CTYAEHTOB, HEOOXOIHMMbIC NPAKTHUYECKHE HABBIKH. Tembl
JIeKIHUH  0CTATOMHO T10ApoOHO  paciM(poOBaHbl €  MOJHBIM  OTOOPAXKEHHEM HX  COJICPIHKAHHSL.
ﬂpalrrnqecxue 3aHATHSL YBA3aHbI C JICKHIHOHHBIM MaTCPpHaiOM H BBITCKAKOT H3 €ro COACPIKaHHA. Ilnan
CaMOCTOATENIbHOM paboThl JIONOIHAET AayJMTOPHBIC 3aHATHA M €0 BLIIOJIHEHHE IO3BOJIHT CTY/ACHTaM
6osee ray0oOKO H3YUYHTEL Bonpochl. PaGodas nporpaMma COAEpAKHT KPHTEPHH OLEHKH 3HAHHIH CTYJICHTOB
M METOAMYECKHE PEKOMEH/IAIHH 110 H3YYCHHIO JIMCIHILIHHBI.

B uenom paGodas nporpamMma oTBedaeT NpebiBiseMbiM TPeOOBAHUAM.

£

Jouent kadeaper «MaremaTHkay fé #’/{" s f:%’ VYanenos A.A.
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JIncer nepeyrBep:kaennst padodei NporpaMMbl JHCHUTIIAHBI

Pabouas nporpamma:
onobpena Ha 20 /20 yueOnsiid roa. [Ipotokon Ne  3acemanwust kadenps

or*“ 7 20 T.

B pabouyto mporpaMMy BHECEHBI CIIEIYIOIINE U3MEHEHUS:

L ;
2
Pa3paboTunk nporpammsl
3aB. kadeapoii
onobpena na 20 /20 yueOnsrii ron. [Ipotokon N 3acemanus xadeapbl
or“ 7 20

B pabouyto mporpaMMy BHECEHBI CIIEYIOIINE U3MEHEHUSI:

;
2
Pa3zpaboTurk mporpamMmsl
3aB. kadeapoii
onoOpena Ha 20 /20 yueGnslii ron. [Ipotokon Ne  3acemanus kadenpsr
or“ 7 20 T

B paGouyio nmporpamMmy BHECEHBI CIIEIYIONINE N3MEHCHHS:

Pa3paboTumk nporpammsl

3aB. xkadenpoit
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