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AHHOTaUs

HucuuiuinHa «JIMCKpeTHass MaTeMaTHKa» BXOAUT B 0OpPa30BaTENbHYIO IPOrpaMmy
BhICIIETO  00pa3oBaHMs IO  HANpaBlIeHHIO MOAroToBKM/  cmeuuanbHoctd  11.05.01
«PagnosnekTpoHHbIE CUCTEMBl M KOMIUIEKCHI) HAIPaBICHHOCTH «Paauo3/1eKTpOHHBIE CHCTEMBI
nepeaayn uHpopmaumny. Aucuumna peanusyercs kaheapoit «Ne2y.

JlucuuiuinHa HaueseHa Ha GOpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIOUIMX KOMIIETEHIIMH:

VYK-1 «CrnocobeH ocCymiecTBIsATh KPUTUYECKHH aHaIu3 MPOOJEMHBIX CHUTyallud Ha
OCHOBE CUCTEMHOTI0 [T0JIX0/]a, BEIpabaThIBaTh CTPATEIHIO IEHCTBUI»

OIIK-1 «CriocobeH mpeCcTaBUTh aJcKBATHYIO COBPEMEHHOMY YPOBHIO 3HAaHWUW HAYYHYIO
KapTHHY MHUpa Ha OCHOBE 3HAHUS OCHOBHBIX IOJIO)KEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX
HayK U MaTeMaTHKI»

ConepxaHue IUCLMIUIMHBI OXBaThIBa€T KPYI BOIPOCOB, CBSI3aHHBIX C JUCKPETHOM
MaTEeMaTHKOMW, BKJIIOYasi TEOPUIO MHOXKECTB, KOMOWHATOPHUKY, alredpy JOTHKH, TEOPHIO IpadoB.

[IpenonaBanre OUCHMIUIMHBI IpelycMaTpUBaeT clieayromue (OopMbl OpraHU3aLuu
y4eOHOro Ipolecca: JEKIUH, IPaKTUYECKUE 3aHITHSL, CAMOCTOSITENIbHAs pad0oTa 00y4aroIerocs.

[IporpaMMoil TUCHMILIMHBI MPETyCMOTPEHBI CIEAYIOIME BHJbl KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OOwiast TpyAOEMKOCTh OCBOCHMS AMCLUIUIMHBI COCTaBiseT 3 3ayeTHbIX exuHuib, 108
4acoB.

SI3pIK 00yU€HUS 110 TUCHMITIIMHE «PYCCKUHN »



1. TIlepedeHb MIAHUPYEMBIX PE3YIbTATOB OOYUCHHS 11O JUCIUTUIIHHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI
dopmupoBaHue y OOy4YarolmUXCsl 3HAHWUN, YMEHUH W HABBIKOB, HEOOXOIMMBIX st
peIIeHUs MPAaKTUYCCKUX 3a/1a4d B 00JIACTH PAJMOICKTPOHUKH C TPUMEHEHUEM MaTeMaTHYECKHX

MCTOJ0B.

1.2. JlucuMIivHa BXOJUT B COCTaB 00S3aTEIbHON YacTH 00pa30BaTeIbHOMN IIPOrPaMMBI
BEICIIero oopazosanus (naiee — OIT BO).
1.3. TlepeueHp mIaHUPyEMBIX PE3yJIbTATOB O0YUEHHS 110 AUCIUILUINHE, COOTHECEHHBIX C

IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbpraTe m3ydeHUs AUCIUIUIMHBI OOYYaIOIMIUNUCS JTOJDKEH 00J1a/laTh CIeAYIOIUMHU
KOMIIETCHIIMSIMU WJIM UX 4acTsAMHU. KOMIIETEeHIIMN U MHIMKATOPBI UX JOCTUXKEHUS IPUBEIACHBI B

Tabymue 1.
Tabmuna 1 — [lepeueHs KOMIETCHINI U UHAUKATOPOB UX JTOCTHKEHUS
Kon n
Kareropus (rpymnna) Kon n HaumeHoBaHre HHIUKATOpa
HAaUMEHOBAaHUE
KOMIIETEHIIUH IOCTHIKEHUS KOMITETEHIINHU
KOMIIETEHIINHU
VK-1 Cniocoben VK-1.3.1 3HaTh METOIBI CHCTEMHOI'O U
OCYIIECTBIISITh KPUTUYECKOTO aHAIN3a; METOIUKHI
KPUTHYECKHH pa3pabOTKH CTpAaTeTruu JCHCTBUM TS
aHaju3 BBISIBJICHUS U PEIICHUS TPOOIEMHOM
MPOOJIEMHBIX CUTYaIlUHA
YHuBepcanbHbIE P N yar
CUTyalui Ha VK-1.Y.1 ymeTh NpuMeHSATh METO/IbI
KOMIIETEHIUH

OCHOBEC CUCTCMHOI'O

CUCTCMHOTI'O IIOAX0Ja U KPUTHYCCKOI'O

0JX0Aa, aHaJM3a MPOOJIIEMHBIX CUTYAIHIA;

BbIpabaThIBaTh pas3pabaTbIBaTh CTPATETHIO IEHCTBHIA,

CTpaTeruio [IPUHUMATh KOHKPETHBIE PELICHUS JIIs €€

IeucTBUM peanu3anuu

OIIK-1 Cnocoben

HpECTABHTE OIIK-1.3.1 3HaTh pyHAaMEHTATbHBIE 3aKOHbI

apeKBaTH IIPUPO/IBI U OCHOBHBIE (PU3NYECKUE

CJ;B eMeH}II-IIgM MaTEMaTHYECKHUE 3aKOHBI

Ol;HIO 3HaH12]171 OIIK-1.Y.1 ymeTs npuMeHsTh pU3NYECKUe

P 3aKOHBI U MaTEMaTUYECKH METObI IS

ObmenpodeccuoHanbHble | HAYYHYIO KapTUHY

KOMIICTCHIIN N

MHpA Ha OCHOBE
3HAHUSI OCHOBHBIX
MOJIOYKCHUH,
3aKOHOB M METO/IOB
CCTCCTBCHHBIX HAYK
1 MaTeMaTHUKU

peIIeHus 33/1a4 TEOPETUICCKOTO U
MPUKJIATHOTO XapaKkTepa

OIIK-1.B.1 BnageTs HaBBIKAMHA
UCTIOJIb30BaHUs 3HAHUN (DUBUKH U
MaTEMaTHKH TIPU PEIICHUH MPAKTHISCKUX
3a1a4

2. Mecro nucuumiauHsl B cTpykType OI1

JucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
MIPU U3YYECHHUH CIIETYIOUIUX TUCIUIUINH:

— «Maremarnka. MaTemMaTH4YeCKU aHATIU3»,

— «MaremaTnka. AHaIMTHYECKasi TeOMETPUS U JIMHEeiHas anreOpay,

3HaHUs, TIOJYYCHHBIE TPH HM3yYEHWHU MaTepuana aHHOW JWCIUIUIMHBI, UMEIOT Kak
CaMOCTOSTENIbHOE 3HAUE€HHE, TaK U MOTYT UCIIOJIb30BATHCS MPU U3YYEHUU APYTUX JUCHUTLIINH:

— «MaremaTH4eckoe M KOMIIBIOTEpPHOE MOJIEIHMpPOBAaHUE OOBEKTOB U IPOILIECCOB
PaaNO3JIEKTPOHHBIX CUCTEM),

— «BpICOKOYpPOBHEBBIE METOIBI MH(HOPMATUKH U TPOTPAMMHUPOBAHUSY,




3. O0BeM u TpyIOEMKOCTh TUCITUTUIHHBI
JlanHbie 00 00mIEeM O0BbeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4eOHOMH
paboThI 1O TUCIUILIHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpam) IpeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoemMKocTs 1o

Bun yuebnoit paboTbl Bcero ceMecTpam
Ne5
1 2 3

Oobwan mpyooemKocmp oucCyunIuUHbL, 3/ 108 3/ 108
3E/ (uac)
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCIIE:

nexmu (JI), (gac) 34 34

I(IpaK)THtIeCKHe/ceMHHapCKHe sansrus  (113), 17 17

qac

naboparopusie padbotsl (JIP), (dac)

KypcoBoii npoekT (padota) (KII, KP), (gac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 21 21
Buo npomesxcymounoi ammecmayuu: 3auer,
madd. 3ager, sk3amer (3auer, Judd. 3aug, OK3. JK3.
DK3.*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUTLIMHEI 110 pa3eiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Pasziesbl, TEMbI JUCIUILIHHBI Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 5

Paznen 1. Teopust MHOXECTB 8 4 5
Pasnen 2. Kombunaropuka 8 4 5
Pasnen 3. Anre6pa JIoruKu 8 4 5
Pasnen 4. Teopust rpados 10 5 6
Hroro B cemecTpe: 34 17 21
Uroro 34 17 0 0 21

4.2. CopnepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHATHH.
Copep:xanue pa3feioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3JesioB U TEM JEKIIMOHHOTO ITUKIIA

Howmep pasnena HasBaHue u conepxanue pa3fesoB U TeM JEKIIMOHHBIX 3aHATUN

1 Teopust MHOKeCTB. MHOXECTBa 1 OCHOBHBIE OTIEpalliK HaJl
HUMU. TeopeTUKO-MHOKECTBEHHbBIE TOXKAECTBA. J[eKapTOBO
MPOU3BEICHNE MHOKECTB. MOIIHOCTh KOHEYHOTO MHOKECTBA.




bunapabie oTHOMIEHUS. 3aMbIKaHUsI OMHAPHBIX OTHOIIIECHUH.
OTHOIIEHNE SKBUBAJICHTHOCTHU U KJIACCHI 9KBUBAJIEHTHOCTH.
OtHoueHue nopsiaka. OyHKIUH.

Komb6unatopuka. OCHOBHBIC 3214 ¥ IPUHITAIIBI
koMmOuHaropuku. Pazmemenus. [lepecranoBku. CoueTaHusl.
Paz6uenus. bunomuansubie K03 punmeHTs!.
[TonmmHoMuanbHas popMyna. MeTos BKIIOUCHUH U
ucKIroueHui. Yncio GyHKImii, OMeKuni, CIOpbhEeKIHH.

Anre6pa noruku. bynessl pyHKimH. 3aKOHBI AITreOphI JOTHKU.
Krnaccet 0yneBbix ¢yHKIMi. OyHKITMOHATBHO MOJIHBIC
cucteMbl OyneBbix pynkmuii. Teopema Ilocra.
JIM3BIOHKTUBHBIE ¥ KOHBIOHKTHBHBIE HOPMAJIbHEIE (DOPMBL.
[Tonunomsl XKerankuna. Munnmuzanus OyneBbiX QyHKIUH.
Meton Kgaiina. Meron kapt Kapho. [Ipumenenue anredpsl
JIOTUKHU IIPU MPOEKTUPOBAHUU PAJANOIIEKTPOHHBIX CXEM.

OcHoBHBIE TIOHATHS TEOPUU TpadoB. MapmpyTsl B rpadax.
[Tonueie rpadsl. JIBynonabHbie rpadsl. [epeBbs.
[Ipencrasnenns rpadoB. OCHOBHBIC TEOPEMBI TEOPUU TpadoB.
AnroputMel 06xoja rpada B MIMPUHY U TIyOUHY. AJTOPUTM
Hetikctpel. Anroputm [Ipuma. [Ipumenenue teopun rpados
IIPU TPOECKTUPOBAHUH PATUOIEKTPOHHBIX CXEM.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTb

No
1 TempI MpaKTHYECKHX DOpPMEL IPAKTHYCCKHX 3AHATHIE TpynoeMKkocTs, | pa3niena
3aHATUN (gac) JIACLIATT
JIMHBI
Cemectp 5
1 | 3amaum Teopur MHOKECTB 4 1
2 | KomOunaTopHsbIe 3a1aun 4 2
3 | Bynessl pyHKIHH 4 3
4 | Anroputmsl Ha rpadax 5 4
Bceero 17
4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTh ITPUBEICHBI B TAOIHIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb
Ne
Ne TpynoeMkocTb, | pazzmena
HaunmenoBanme nabopaTopHbix paboT pyA pasit
n/m (gac) TV CLIATT
JIMHBI

Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero




4.5. KypcoBoe nmpoeKTHpOBaHKEe/ BHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouInxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYIAOSMKOCTh IIPUBEICHBI B TaOIHUIIE 7.

Tabmuua 7 — Bugsl caMoCcTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 5,
Bun camocrosiTensHO#M paboThI
Jac Jac
1 2 3
H3ydeHne TeopeTHUecKoro MmaTepuania
10 10
nucuuruael (TO)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 3 3
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J3) 5 5
[ToaroroBka kK MpOMEKYTOUHOM 3 3
arrectanuu (I1A)
Bcero: 21 21

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00y4aroImuXxcs Mo JUCHUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHOM padoThl 00yJaromMXcsl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJIEKTPOHHBIX y4eOHBIX M3/IaHUI NMpHBEeH B Ta0IUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX MU3AaHUMN

Mudp/
URL anpec

bubnuorpaduueckas ccpiika

Komuectso
IK3EMILIPOB
B OnOImMoTexe

(kpome
AIIEKTPOHHBIX

9K3EMIUISIPOB)

519.6/.8
E 78

Epomr, 1. JI. JluckperHas maTremMaTHKa :
yaeOHoe ocodue 1st By30B / W. JI. Epomn,
M. b. Ceprees, H. B. Conosses ; C.-
[Terep6. roc. yH-T a3poKOCM.
npudopoctpoenus. - CII6. : Uzn-so I'YAII,
2005. - 142 c.

178

https://e.lanbook.com/book/106869

Epycanmumckuit, SI.M. Jluckpernas
MaTeMaTHKa. TeopHs U MpakTUKyM
[DnexTponHbIi pecypc] : yaeOnuk / .M.
EpycanuMckuii. — DJIE€KTpOH. JaH. —
Canxrt-IlerepOypr : Jlans, 2018.— 476 c.

https://e.lanbook.com/book/107270

IlleBenes, FO.I1. /TuckpeTHas MmareMaTuka
[DnexTpoHHbIHN pecypc] : yueb. mocodue /




FO.I1. IlleBeneB. — DAEKTPOH. NaH. —
Cankrt-IlerepOypr : Jlans, 2018. — 592 c.

https://e.lanbook.com/book/102606 | Koxyxos, C.®. C60pHHUK 33124 IO
JIMCKPETHON MaTeMaTUKe [ DJIIeKTPOHHBIN
pecype] : yuebHoe nmocooue / C.D.
Koxyxos, [1.1. CoBepTKOB. — DJIEKTPOH.
naH. — Cankr-IlerepOypr : Jlanb, 2018. —
324 c.

7. TlepeyeHb AMEKTPOHHBIX 00pPa30BaATEIbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJICeKOMMYHUKAaMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS TUCIUILIMHBI
npuBezieH B Tabiuue 9.

Tabmuma 9 — IlepedyeHb JIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaunmenoBanue

https://intuit.ru/studies/courses?service=0&option_id=15&service_path=1 | HannonasabHbIit
OTKPBITHIHI
YHUBEPCUTET.
AJITOpUTMBI U
AUCKPCTHBIC
CTPYKTYPHI

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMSI, HCIIOB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOECTICUeHUs TTpeicTaBicH B Tadsmire 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

Ne m/m HanmeHnoBanue

He npenycmorpeno

8.2. IlepeueHp MH(OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIiecca 1Mo JUCIUILTHHE

[lepeuenbr uCHONB3yeMBIX HHPOPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne i/ HanmeHnoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TIPeICTaBlieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHUYECKOH 0a3bl




Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 | MynpTuMenuiiHas JeKIUOHHAS ayIUTOPUS

10. Onenounble cpeaCcTBa AJIs MPOBEICHUS MPOMEKYTOUHOM aTTecTaluu
10.1. CoctaB OLICHOYHBIX CPEACTBAIS MPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
o0yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIsl IPOBEJCHUS IPOMEKYTOYHOM aTTeCTalluH

Buza npomexyTo4HON aTTecTaluu IlepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH CrrcoK BONPOCOB K SK3aMEHY

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIMI OOYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajia OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHIA, KOTopas puBecHa B Tadumie 14. B TeueHune cemMecTpa MOXKET MCIOIb30BAThCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIB30BaHUSI KOTOPOM, YCTAaHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurtepun onleHKH ypoBHSI CPOPMUPOBAHHOCTH KOMITETCHIIUN

OlieHKa KOMIIETCHITUH

XapakreprucTika chopMUPOBAHHBIX KOMIIETCHITHN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEIbHO U TPAMOTHO €0 U3J1araer;

— OMUPAsACh HA 3HAHUS OCHOBHOM W JIOTIOJHHUTEIHHON JHUTEPATypHI,
TECHO MPHBS3BIBAET YCBOCHHBIC HAYYHBIE TOJIOKEHHS C TIPAKTUICCKOM
JeSITeIbHOCTBIO HAIlPABICHMUS;

— yMeJl0 000CHOBBIBAET U ApTyMEHTUPYET BbIJIBUTa€MbIE UM HJIEH;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— cBOOOIHO BJIAJICET CHCTEMOM CTIEIUAITM3UPOBAHHBIX MTOHSITHIA.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBIN MaTepuan, TpaMOTHO U
M0 CYLIECTBY M3JaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW J1€ATE€IbHOCTHIO
HaIlpaBJICHUS;

— apTyMEHTUPYET HayIHBIC MTOJI0KEHNUS,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CTIelIMAIN3UPOBAHHBIX OHITHH.

«XOPOLLIO»
«GAuTEHO»

— o0yJaromuiicss YCBOMII TOJBKO OCHOBHOW MPOTpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, OMHpascCh HAa 3HAHUS TOJBKO OCHOBHOMU
JTUTEPATYPHI;

— JIOMyCKaeT HeCYNEeCTBEHHBIC OMMUOKN M HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHMA
HATPaBIICHUS;

— cnabo apryMEeHTUPYeT HayJIHBIE MTOJIOKEHHS,

— 3arpynHsieTcs: B GOPMYJIUPOBAHUHU BBIBOJOB U 000OIICHUH;

— YYaCTU4YHO BJIaACCT CHUCTEMOH CTICTIMAJIM3UPOBAHHBIX HOHATHH.

«YOOBJICTBOPUTCIIEHO»
Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

XapakTepucThka chOpMUPOBAHHBIX KOMIIETEHITI
5-0ayuipHad IIKaIa PaKTep (bopvmp

— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpPaMMHOTO
Marepuaa,

— JIOMYCKAeT  CYIIECTBCHHbIE  OIMMOKKM W  HETOYHOCTH  TIpU
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaNPaBIICHUY;

— UCTIBITHIBACT TPYAHOCTH B IIPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.

HCYOOBJIICTBOPUTEIILHO
<HC 3a4YTCHO»

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa peIcTaBlIeHbl B Tadimie 15.

Tabmuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne [Tepeuenp BonpocoB (3a7au) Ui FK3aMeHa

/1

1 Omnepanuy HajJl MHOXKECTBaMHU

2 Xapakrepuctuieckas GyHKIMS MHOXKecTBa. CBOMCTBA XapaKTEPUCTUICCKUX (PYHKITHIA

3 XapaKTepUCTUIECKHE BEKTOPHI KOHEYHBIX MHOXKECTB

4 TeopeTuKo-MHOKECTBEHHbIE TOXkAeCTBA. MeTO/b! 10Ka3aTeNIbCTBA TOKIECTB

3) MOITHOCTh KOHEYHOTO MHOKECTBA. MOMIHOCTD 00BETMHEHHS JIBYX MHOKECTB

6 Dopmyiia BKIOYEHUS-UCKIIOYCHUS

7 MourHocTh OyseaHa KOHEYHOTO MHOKECTBA

8 JlexapToBo npou3sBeeHre MHOXecTB. CBOMCTBA 1eKapTOBa IPOU3BEIECHUS

9 bunapusie otHomeHust. OCHOBHBIE OITPEISIICHUS

10 Komno3unus OunapHbix oTHOLEeHUH. CBolicTBa onepanuii HaJ OMHAPHBIMU
OTHOILIECHUSIMU

11 CaolicTBa OMHAPHBIX OTHOILLEHUH: pe(pIeKCHBHOCTh, CHMMETPUUHOCTb, TPAH3UTUBHOCTD,
IUIOTHOCTD

12 Heo0xoamnMoe 1 10cTaToYHOE YCIOBHE CHMMETPUYHOCTH OMHAPHOTO OTHOIICHUS

13 Heo6xo11uMoe U 10CTaTOYHOE YCIIOBHE TPAH3UTUBHOCTH OMHAPHOTO OTHOIICHMSI

14 Heob6xoauMoe u 1ocTaTouHOe yCIoBHE TIIOTHOCTH TPAH3UTUBHOTO OMHAPHOTO
OTHOILICHUS

15 OTtHo1ueHune 3kBUBaneHTHOCTH. Kitaccsl skBuBanieHTHOCTU. TeopeMbl 0 pa3dueHnn
MHOY€ECTBa Ha KJIACChl SKBUBAJICHTHOCTH

16 3amMblkaHus OMHApHBIX oTHOWIEHUH. Teopema 0 3aMbIKaHHIX

17 Teopema 0 TpaH3UTHBHOM 3aMbIKaHUM OMHAPHOTO OTHOIIEHHS HA KOHEYHOM MHO)KECTBE

18 Martpuiisl OMHApHBIX OTHOUIEHUH M UX CBOMCTBa

19 OTHo1IeHWe nopsaKa. YopstoueHHble MHOXeCTBa. JlnarpamMmma Xacce

20 OyHkuuu. OCHOBHBIE ONPECICHUS

21 Teopema 0 KOMIO3UIMH OUEKTUBHBIX QYHKIUN

22 MommHOCTh 0ECKOHEYHOTO MHOXECTBA. TeopemMa 0 MOIIHOCTH OyneaHa

23 CuetHble MHOXecCTBa. [lepBas TeopemMa 0 MOIIHOCTH ACHCTBUTEIbHBIX YHCEI

24 Bropas TeopeMa 0 MOITHOCTH JENCTBUTEIBHBIX YUCEI

25 [TepecTanoBKu, pa3MmeleHus, coueTanus. BeiBox hopmyit /Uit OCHOBHBIX
KOMOMHATOPHBIX YHCEll

26 [TepecTanoBKu ¢ MOBTOpEeHUsAMH. YnCII0 pa30MeHNt KOHEYHOTO MHOKECTBA Ha
OJMHOXKECTBA

27 Bbunomuanbable K03 GUIMEHTH U UX cBoicTBa. Tpeyronpauk [lackans

28 [TommaOMManbHast popmyina. burnom Herotona

29 Mertoa BKIFOUYEHUH U UCKIFOUYEHUN

30 3anaua o 6ecropsakax

31 Ywucio hyHKIMA, OUEKIHi, CFOPbEKITUI




32 Bynessr pyakmmn. OyHKIMHM IBYX epeMeHHBIX. OUKTHBHBIC U CYIIECTBEHHBIE
HIepEMEHHBIE

33 3aKOHBI ANTEOPHI JIOTHKU

34 3aMbIKaHHE MHOKECTBA OYJIEBBIX (QYHKIIUI

35 Kiaccer OyneBbix QyHKIMit

36 ODYHKIMOHAIBHO TOJHBIC CUCTEMBI OyneBbIX GyHkmwmii. Teopema [Tocta

37 Hopwmaibabie hopmbl OyiieBbIX (YHKIIHMA

38 IToctpoenne munumanibHou JIH® merogom KBaiina

39 [Toctpoerne muanmanbaoil JIH® metonom xapt Kapuo

40 [TpumeHeHne anreOphl JJOTHKY NP MPOSKTUPOBAHUH PATMOAICKTPOHHBIX CXEM

41 OcHoBHbIE TOHATHS Teopuu rpadoB. MapuipyTsl B rpadax

42 ITonnbie rpadsl. JIBynonbHbIe rpadbl. JlepeBbs

43 [IpencraBienus rpados

44 DlinepoBsl rpadbl

45 ["amuibTOHOBBI Tpadbl

46 [Tnanapueie rpags

47 AnroputMsl 06xoza rpada B IIUPUHY U TITyOUHY

48 Anroputm JleMKCTpbI

49 Anroputm ITpuma

50 [Tpumenenne Teopun rpadoB Npu NPOSKTUPOBAHUH PATUOIICKTPOHHBIX CXEM

Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) ais 3adera / qudd. 3adera

Ne n/nn Ilepeuyenp BonpocoB (3a1a4) Juist 3ayera / audd. 3agera

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

[lepeuenp TeM [ KypCOBOTO MPOEKTHPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
MpeICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHUSI/BBITIOIHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM il KypCOBOIO MPOEKTUPOBAHUS/BBITTOIHEHHS
B KypcOBO#l pabOThI

Y4eOHBIM IJIAaHOM HE IPETYCMOTPEHO

Bompocer uis  mpoBeleHUS TIPOMEXKYTOYHOM AaTTECTAllMM B BHJIE TECTUPOBAHHS
npeJcTaBIeHb! B Ta0nuie 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

Ne n/nn IIpuMepHBIii epedeHb BOIIPOCOB ISl TECTOB

Y4eOHbBIM MJIAHOM HE PEAYCMOTPEHO

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HON (hOPMBI
00y4eHus, IpeJICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHr KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metoguyeckue  MaTepHalbl,  ONPEACIAIONIME  TMPOIEAYPHl  OIICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEpKarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAIIL, pernaMeHTUpYyIONIMX TMOPAIOK W MPOLEAYPY




IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluy 00y4JaroImuXcs
I'VAIL

11. Meroaudeckue yKa3aHus A1 00yUJaIOMUXCs 110 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOyYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
Marepuana .

OCHOBHOE Ha3HA4YEHUE JICKIIMOHHOTO Marepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe W SICHOE U3JIOKEHHEe ydeOHoro marepuana. HasHaueHUE COBPEMEHHOW JICKIIMH B
paMKax AUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
dyHIaMEHTAIBHBIX TpOOJIeM IUCHHIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIHNX
JOCTHKEHUI HaydyHOUM MBICTU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSET METO/I0JIOTHYECKYIO,
OpraHU3AIMOHHYI0 U MHGOPMAIIMOHHYI0 (YHKIMU. JIeKIHs pacKpbiBaeT MOHATUMHBIN arrapaT
KOHKPETHOW 00JIacTH 3HaHUs, €€ IpOoOJIeMBbI, JaeT IEIbHOE MPEJCTaBICHUE O JIUCIHUILIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCIUTUTMHAMM.

IInanupyeMble pe3yabTaThl IIPH OCBOCHUHU 00YYAIOIIMMHUCS JIEKIIMOHHOIO MAaTEPHAa;

— TIOJIy4YEHHE COBPEMEHHBIX, IIE€JIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHON TEME;

— TOJy4YeHHE OMbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTEIeM;

— pa3BuTHE MNpO(EecCHOHANBHO-IEIOBBIX  KAauecTB, JIIOOBU K  TpeaMeTy U
CaMOCTOATEJIbHOTO TBOPYECKOTO MBIIIICHHUS.

— TIOSIBJICHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOMMOTO JIJIsl CAMOCTOSITSIILHON paOoTHI,

— TIOJy4eHHE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAyKM M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHA Ha OJIMKANUIIINE TOJIBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACISTH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITh HMX B  Pa3JIMYHBIX
bopmynupoBKax);

— TOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOAMMBIX TEPMUHOB M TIOHSTHIA.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIAThCA JIEMOHCTpauuend CIaioB H
UCIIONIb30BAaHMEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKHX JUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETbHBIX TEMATUK 10 TUCIUTLIINHE.

CTpyKTypa OpeaoCTaBICHHMS JSKIIMOHHOTO MaTepHana:

— KowmrmiekT cnaii1oB o TeOprr MHOKECTB;

— KowmmekT cnaiiioB mo koMOMHATOPHUKE;

—  KowmmiexT cnaiiioB mo anredpe JT0THKH;

— KowmmekT cnaiigoB mo Teopuu rpadoB

Craiiipl pa3MemaroTcs B IMYHOM KabuHeTe cTyaeHTa i B LMS.

11.2. MeToauyveckue ykazaHUs JUIsl OOydYarOMUXCsl 1O Y4YacTHIO B CEMHHApax (eciu
npeodyCMOmMpPeHo Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTIUHE)

VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO.

11.3. Metoauueckue ykazaHUs UIsi OOYYaIOIIUXCS TO TPOXOXKACHUIO MPAKTUUYECKUX
3aHSITUN

[IpakTHdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHmu3aiuu y4eOHOTO
mporiecca, 3aKIII0Yaroniasicsl B BRIOJHEHUN 00YJarOIIUMUCS TTO0J] PYKOBOJICTBOM IPEIIOAaBaTes
KOMIUIEKCa YYEeOHBIX 3aJaHUil C LEIbI0 yCBOSHUS HAYYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUIUIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITA TBOPUECKON AESITETLHOCTH.

[enpro MPaKTUYECKOTO 3aHITHSI ISl 00YJAIOIIErocs SBISETCS MPUBUTUE O0YUIAIOIIIHMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH MO U3YyYaeMOW TUCIUIIIIMHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUH 00yUYAIONTUMCS IPAKTHUSCKUX 3aHSATHI:



— 3aKkperuieHue, yriayOJleHWe, pacllMpeHre M JAeTalu3alus 3HAHWW TMPU PEIICHUU
KOHKpPETHBIX 3371a4;

— pa3BUTHE I[I03HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHHME HOBBIMH METOJaMH ¥ METOJUKaMU H3Y4YEeHHUS KOHKPETHOH y4yeOHOI
JUCUUTLINHBI;

— BBIPA0OTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHHUI;

— ofecrieyeHue palMOHAIBLHOTO COYETAaHUsl KOJJICKTUBHOM M MHAMBHIYaTbHON (popm
00yJeHUsI.

TD€6OBaHI/I${ K IIPOBEACHUIO ITPAKTUYCCKUX 3aHATHI
Ha MPAKTUYCCKUX 3aHATHAX O6y‘IaIOHII/IeC$I pemaroT 3aa4M 1o T¢MaM, YKa3aHHBIM B II.

4.3.

11.4. Metoauueckue yka3aHusl A7 OOydYarolUXCsl MO BBIIOJHEHUIO J1a00paTOPHBIX
pabor

Y4eOHBIM IJIAHOM HE NIPEIYCMOTPEHO.

11.5. Mertoauueckue yka3aHUsl JUid OOy4aroIMXCS 10 IPOXOXKIACHUIO KypCOBOTO
MPOCKTHUPOBAHUS/BBIMIOJIHEHUS KyPCOBOW PaOOTHI

VY4eOHBIM IJIAaHOM HE MPEyCMOTPEHO.

11.6. Mertoauueckue ykazaHus JUIsl OOYYaAIOIIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboTsl

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IpEMojaBaTelis, HO 0e3 ero HemocpeACTBCHHOTO
y4acTusl.

st oOydaronuxcst 1Mo 3a04HOM ¢Gopme OOydeHHs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mporiecce BBITTOIHEHUSI CaMOCTOSITEIBLHON paboOThI, y 00y4aromerocs (popMUpPYETCs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabodero BpeMeHH, KOTOpOe MO3BOJISET UM Pa3BUBATh YMEHUS
¥ HaBBIKA B YCBOGHHWW W CHCTEMAaTH3alMU MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBAET BBICOKHM
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, TMOMOTaeT NOMYyYUTh HAaBBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBISIIONIMMH  CAMOCTOSITENIbHYIO — paboTy
00yJarONUX CSSBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIUILINHE;

—  METOJMYECKHE YKa3aHUS IO BBHIMOTHEHUIO KOHTPOJIBHBIX pa0oT (A1 0Oydaromuxcst
10 3204HOM (hopMe 0OyUeHHs).

11.7. MeTtoauueckue yKazaHus [UIsi OOYYArOIIMUXCS TIO TPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTICBaeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH TMpEeAyCMaTpUBAEeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIIXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IEJbI0 OICHUBAHMS X0JIa OCBOCHUS
JTUCITUTLIAHBI.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH IIPOBOJAUTCS B BUJIE YCTHOTO OIPOCa 00Y4AIOIIUXCS U
B BUJIE MHUCbMEHHBIX KOHTPOJBHBIX paboT. Pe3yiabTaThl TEKYIIEro KOHTPOJS YUYUTHIBAIOTCS MPU
MPOBEJICHUHN TPOMEKYTOYHONW aTTecTallud. B cilydae HEyJIOBICTBOPUTEIIHHBIX Pe3yJIbTaTOB
TEKYIIETO KOHTPOJIS 00yUYaIOIIHIICsI MOXKET OBITh HE aTTECTOBAH.

11.8. Meroauyeckue ykazaHus JIjisi OOYYarONIMXCs IO MPOXOKICHUIO TPOMEXYTOUHOM
aTTEeCTaIUU.



[IpomexxyTounass  arrectansi  OOy4yaroIIMXCsl — NpeJycCMaTpuBaeT  OLIGHUBaHHE
IIPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJbTaTOB 00ydeHus o aucuuiuinHe. OHa BKIJIIOYAET B
ceos:

— D9K3aMeH — (opMa OLEHKM 3HaHHMH, IOJYyYEHHbIX OOydarolmMMcs B Ipolecce
U3y4eHHs BCeH AMCUUIUIMHBI WIKA €€ YacTH, HABBIKOB CAMOCTOSITENIbHOU padoThl, CHOCOOHOCTH
IPUMEHATh MX U1 PELICHHs NPAKTUYECKUX 3aJad. ODK3aMEH, Kak IPaBUJIO, MPOBOIUTCS B
NIEPUOJ HK3aMEHALlMOHHOM CECCHMM M 3aBEpPIIACTCA aTTECTAllMOHHOM OLEHKOW «OTIUYHOM,
«XOpOILOY», YAOBIECTBOPUTEIBHOY, «HEYAOBIETBOPUTEIBHOY.

DK3aMeH IMPOBOJAUTCS B MUCHMEHHOM BHJE. DK3aMEHAIIMOHHBIN OMJIET COACPKUT ABa
BOIIPOCA 10 TEOPUH U OJIHY 3a4ady.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHOW aTTECTAllMU OCYLIECTBIAETCS B
cooTBeTCTBUM C TpeboBaHusMH [lonokenuit «O TekylleM KOHTpOJE YCIEBAEMOCTH U
IPOMEXYTOUHOM arTecrauuu cTyAeHToB ['YAII, oOydarommuxcs 1mo mnporpamMmbsl BBICHIETO
oOpazoBanusi» U «O MOIYJIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboThl
crynentoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMmy JUCITUTUIMHbI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




