MUHUCTEPCTBO HAVKH M BBICIIIEFO OBPA30BAHWS POCCUUCKON
GEJIEPALIMU DenepanbHoe rocy1apcTBEHHOE aBTOHOMHOE 00pa3oBaTeibHOe
Y4PeRICHHE BICILETO NPOdecCHOHATLHOTO 00pa3oBaHus
«CAHKT-NETEPBYPI CKHHA TOCY IAPCTBEHHBIA YHUBEPCUTET
ADPOKOCMHYECKOI'O I[NIPUBOPOCTPOEHUA»

Kadenpa Ned |

«YTBEPXJIAKO»
PyKoBOZMTE L HANPABIEHHS

TrCHS, IBAHKC)

A O. CmupHOB

(noanuce)

«l4» mas 2020 r

PABOYASA ITPOI' PAMMA JIMCLIUITJIMHBI

«BMCKQ‘CTHB.}I MareMaTuka»
¢

23BAHME IMCUMILTHHN)

Koxa nanpasnenus 01.03.02

Haumenosanue [Mpuknanuas marematika U HHopmaruka
HANPaBICHUS

Haumenosauue [lpuknaanas matemaruka u Hidopmaruka B
HarpaBIeHHOCTH HayKOEMKOM MPOU3BOICTBE
Dopma 00yHeHHs ouHas

Cankr-Ilerepdypr 2020 r

Jluer cornacoanus paboyeit NporpamMmbl ARCUHILTHHBI

[Tporpammy coctaBui

npo¢ T.H. npod

JOTAHOCTE, V. CTENCHD. TBAHHE

[Manopes C J1

HHHIHATM. havuans

[1porpamma 0100peHa Ha 3acenannin kadeaps Ne 41
«13» mas 2019 r, nporokon Ne 08/2020

_»3asenytoutnit kadenpoit Ne 41

AT H.npod «13» man 2020 r I' A. KopxaBux

JOTAKHOCTS. V4. CTETICHD, 1BAHKC NOINKCH. 1aTa HHHUMAR, haMians

OtserctBenHblii 3a OIT01.03.02(03)

. -mH_aou A O. CmupHOB

JOTKHOCTL, Y4 CTEMEHD, IBAHKE no, - aaTa HMHHLMATH, haMians

3aMecTHTE b IMPEKTOPA HHCTHTYTA (1C)s yabrera) Ne OITTH no meroanyeckoii pabotre

Jou. K. T.H. Aol

20TKHOCTE. VM. CTETICHD, 38BAHHE

B.A. T'ony6kos

NOINKCH. 1aTa HHHLMATL haMuIus

(5]




Aunnorarnus

JucuuminuHa «/luckpetHas mareMaruka» BXOJUT B 0Opa3oBaTENbHYIO NpOrpaMmy
BbICIIETO 00Opa3oBaHUs — TMporpaMMmy OakajaBpuara [0 HampaBJICHUIO IMOATOTOBKH/
cneuuansHoctd  01.03.02  «IIpuknamnHas maremaTHka W HWHGOPMATHKa» HAMPABICHHOCTH
«[IpuknanHas matemaruka U HMHQPOPMAaTUKa B HAYKOEMKOM IPOU3BOACTBE». JlucuuruinHa
peanmuzyercs kapenpoit «Ned 1.

JucuuiuivHa HaneneHa Ha (GOpMUPOBAHKE Y BBITYCKHHUKA CIEIYIOUINX KOMITETCHIIAN |

YK-2 «CrnocobeH omnpenensTh Kpyr 3ajad4 B paMKax IOCTaBJICHHOHW IEM M BBHIOMPATH
ONTUMAJIbHBIE CIIOCOOBI MX PEILIEHUs, UCXOM U3 JEHCTBYIOUIUMX MPAaBOBbIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYEHUID)

OIIK-1 «CnocobeHn mpuMeHsATh (yHAaMEHTaIbHBIC 3HAHWS, MOJYYEHHBIE B OOIACTH
MaTeMaTH4YeCKUX M (WJIM) €CTECTBEHHBIX HayK, M HCHOJIb30BaTh HUX B MNPOPECCHOHATBHON
NEeSITEIbHOCTHI

OIIK-2 «CriocobeH HMCHOab30BaTh M aJalTHPOBaTh CYIIECTBYIOLIUE MaTeMaTUYECKUE
METO/Ibl M CUCTEMbI IPOTPAaMMUPOBAHUS ISl pa3paObOTKU U peasv3alli aJrOPUTMOB pEIeHUs
MIPUKJIAIHBIX 3a7au»

CopnepxaHue NUCHUIUIMHBI BKIIIOYAET KPYr BOIPOCOB M3 TPEX pa3/eioB MaTeMaTHUKH:
TEOPUU MHOXKECTB, KOMOMHATOPUKH U Teopuu rpadoB. B mepBoM pasnmene paccMaTpuBaroTCs
MpoCTEHIINe CBOMCTBA MHOXKECTB M OMHApHBIX OTHOIIEHHWH, a TakKe OTHOIIEHUs
SKBUBAJIEHTHOCTU M Topsanka. OOcyxpaerca ynorpeOisemass B COBpEMEHHOW MaTeMaTuke
CHUCTEMa AaKCHOM TEOPHUH MHOKeCTB. M3ydaroTcsi CyLIEeCTBYIOIIME YEThIpe CXeMbl BbIOOpa
MOJAMHOXKECTB, a Takke TMOAXOAbl K pEIIeHHI0 KOMOMHATOPHBIX 3ajJjad B paMKax
anredpanvyeckoro MeToJla, METOJIOB PEKYPPEHTHBIX COOTHOLIEHUH, MPOU3BOIAIINX (YHKIUH,
BKJIIOUEHUH U HcKiIoueHui. [latoTcs HeoOXoauMble CBEJEHHS O TUIIaX rpadoB, X CBOWCTBAX U
paccMaTpUBAIOTCS  HEKOTOPbIE ONTHMU3ALMOHHBIE AJITOPUTMBl HOCTPOCHHS TpadoB C
3aJaHHBIMM CBOMCTBAMM, B TOM YMCJIE€ AITOPUTMBI PEHICHHUS YKOHOMHUYECKUX 3a7ad Ha CETEBBIX
rpadax.

[IpenofaBanue IUCHMIIMHBI IMpEeAycMaTpUBaeT cleayromue (GopMbl OpraHU3aluu
y4eOHOro mpolecca: JEKIUH, MPAKTUYECKHE 3aHATHs, CaMOCTOsATENbHas paboTa CTyIEHTa,
KOHCYJIbTALIUH.

[IporpaMMoii IHUCHUIUIMHBI IPELYCMOTPEHBI CICAYIOIIME BHMIbI KOHTPOJISA: TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalus B popme 3K3aMeHa.

OOwiast TpyAOEMKOCTh OCBOCHHS AUCLUUIUIMHBI COCTABIsAET 5 3adeTHbIX eauHun, 180
4acoB.

SI3bIK 00yUEHHMSI 110 TUCLMITIIMHE «PYCCKUH »



1. IlepeueHb mIaHUpPyEMBIX PE3YIbTATOB O0YUEHHUS 110 IUCLHUILIMHE

1.1. [enu npenoaaBaHust JUCHUIUIHHBI
Lenp mpemomaBaHusi AMCUMIUIMHBI - JaTh CTYJCHTaMH HEOOXoIuMble 0a30Bble 3HAHHUS H
CHCTEMaTH3MPOBAHHOE MPECTABICHUE O TEOPUU MHOXKECTB, KOMOMHATOPUKE U TEOPHH TpadoB
U HUX HHTEpHpeTanusX, a TaKXKe NPUBUTb UM HAaBBIKM PELICHMsS ONTUMHU3ALMOHHBIX 3ajay
METOJaMU JUCKpeTHON MmarteMmaTtuku. CojepaHue AUCUUIUIMHBI SBJISETCA JIOTMYECKUM
MIPOJIOJDKEHUEM COJIEp’KaHUsl JAUCLUIUIMH: Kypca MaTeMaTUKd M HUHQOPMAaTHKHU; BOIPOCHI,
U3y4aeMble B Kypce TUCKPETHOM MaTeMaTHUKH, 0a3HpyroTCsl Ha OOlIeMaTeMaTHYecKuX Kypcax,
M3Y4aeMbIX CTYJEHTaMU Ha MPEAbIAYIINX CEMECTPax, B YACTHOCTH, B Kypcax MaTeMaTHUECKOI0
aHaJu3a U BBIYUCIUTEIbHOW MareMaTHKu. [loaToMy HE0OXOIMMO MMETh NIpPEJCTaBICHUE: O
MECT€ JHUCKPETHOM MAaTEMATHKU B CTPYKTYypE COBPEMEHHOM MAaTEMAaTHUKH, CBSI3U IHUCKPETHOM
MaTeMaTUKU C JpYrUMH pas3fejlaMd MaTeMaTUKd M OPUKIAJHBIMU JUCHUIUIMHAMU 110
CHEIHATbHOCTH.

1.2. JucummuiiHa BXOJUT B COCTaB 00s3aTelNbHOM 4YacTH 00pa3oBaTEIILHOMN
porpaMmsl Beiciero oopasosanus (ganee — OII BO).

1.3. TIlepeueHp IUITAHUPYEMBIX PE3YyIHTATOB OOYUESHHS 110 TUCIUTUITMHE, COOTHECEHHBIX
C IUIaHUpyeMbIMHU pe3yiabTaTramu ocBoeHust OI1 BO.

B pesynbraTe u3ydeHUs AUCHUUILIMHBI OOy4aIOUIUICS JOJKEH 00ManaTh CIEAYIOUIUMU
KOMITETEHIUSMU WM UX yacTsaMu. KoMIreTeHun 1 MHAUKATOPBl UX JOCTH)KEHUS TPUBE/ICHBI B
tabnuue 1.

Tabmuma 1 — [lepeyeHs KOMIETEHIIMI ¥ HHIUKATOPOB UX JTOCTHIKEHUS

Kareropus (rpynna) Konu Ko n HauMeHOBaHNE HHIUKATOpA
HauMEHOBaHUE
KOMITETEHITUHI JOCTHKEHUS] KOMIETEHIIUN
KOMITETEHIIUU
VK-2.3.1 3HaTh BUBI PECYPCOB U
OTpaHUYEHUH /7S peLICHUS
npodeccuoHanbHBIX 3a7a4; OCHOBHbIE
METO/Ibl OLIEHKHU Pa3HbIX CIIOCOOOB PELICHHUS
3aja4; neicTB €€ 3aKOHO/1aTeIbCTBO U
YK=2 Cnocoten i IE[IBO’BII[JG HO ﬁi?l erynu Hume
ONPENEIATh KPYyr p PMBI, PEryupyto
npodeccuoHaNbHYIO NeSTEIbHOCTh
3a/1a4 B paMKax
N VYK-2.V.1 ymeTs NpOBOINUTH aHATIU3
IIOCTABJIEHHOM LIeJIN .
R —— MOCTaBJICHHOM 11U U (GOPMYIUPOBATH
P 3aJ1a4i, KOTOpbIe HEOOXOIUMO PEIIUTh IJIs
ONTUMAJIbHbIE
YHuBepcaabHbIe ee JIOCTH)KCHHUS; aHAIU3UPOBATh

CIIOCOOBI UX
KOMIIETEHI[UU aIbTepHATHBHBIC BAPUAHTHI IS

pelICHMUs, UCXO O U3
JOCTHUIKCHUA HAMCUCHHBIX PE3YJIbTAaTOB,

JIEUCTBYIOITUX
UCII0JIb30BaTh HOPMATHUBHO-IIPABOBYIO
MIPaBOBBIX HOPM,
JOKYMEHTAIUIO B cepe
AMEIOLIUXCS .
poeCCUOHAITBHOU NEATETHBHOCTH
peCypcoB 1 i 6
" VK-2.B.1 Bnanerb MeToAMKaMu pa3pabOTKU
OTpaHUYCHUN
IIEJIM ¥ 3371249 MMPOEKTa; METOJaMH OIICHKU
NOTPeOHOCTH B pecypcax,
MIPOJIOJDKUTEIILHOCTH M CTOUMOCTH TTPOCKTA;
HaBbIKaMU pabOThI ¢ HOPMATUBHO-TIPABOBOM
JOKYMEHTaluen
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh yHIaMEHTaTIbHbBIE
MPUMEHSITh 3aKOHBI IPUPOJIBI U OCHOBHBIE (pU3MUECKUe
Obmenpodeccnonanbuble | GyHIaMEHTAIbHBIE 1 MaTEMaTHYECKHE 3aKOHBI
KOMITIETECHIIUHN 3HaHwus, noxydeHHsie | OIIK-1.Y.1 ymeTs npumMeHsITh GU3NIECKue
B 00J1acTH 3aKOHBI 1 MaTeEMaTHYECKHUE METObI JIs

MAaTCMaTHUYCCKUX U peHiCHUs 3a4a4 TCOPETUICCKOI'O U




(W1M) eCTeCTBEHHBIX | MPUKIIATHOTO XapaKTepa

HayK, U OIIK-1.B.1 BiageTs HaBBIKAMU
UCII0JIb30BATh UX B TEOPETUUECKOTO U IKCIIEPUMEHTAIBLHOTO
npo(eCCHOHATBHON | MCCIIeJOBAHUS 0OBEKTOB

JIESITEIBHOCTH podeccCHoOHALHOM IS TEIBHOCTH

OIIK-2.3.1 35aTh MaTeMaTUYECKUE METOIBI
U CHCTEMBI IIPOTPaAaMMUPOBAHUS JIJIS
pa3paboTKU U pealiu3aliu aIrOPUTMOB

OIIK-2 Coocoben
KUCII0JIb30BaTh U

aIanTHPOBAThH
CYIIECTBYIOMIIE peleHus MPUKIAIHBIX 337134
) ) OIIK-2.Y.1 ymeTb aanTupoBath
MaTeMaTH4eCKHe
MaTeMaTHIECKUE METOJIbI U CHCTEMBI
Oo6menpodeccnoHATBHBIC | METOJIBI U CHCTEMBI
IPOTPaMMHUPOBAHUS LIS Pa3padOTKU U
KOMTETECHIUH IPOTPaMMHUPOBAHUS
peau3aniy aaropuTMOB PEIICHUS
TUTS pa3pabOTKU U
caUT3ALII NPUKIIAIHBIX 337149
P ! OIIK-2.B.1 BnaaeTh HaBbIKaMu BbIOOpa
ITOPUTMOB
MaTeMaTHIEeCKOTO METOIa JUTS PeIICHHS
permeHus

3ala4i U OLICHKHU I'paHULl MIPUMECHUMOCTHU

IIPUKIIAAHBIX 33029
P MeToa

2. Mecto muctumiauibl B cTpykrype Ol
JucnunauHa MoXeT 6a3upoBaThCs Ha 3HAHUAX, PaHEee MPUOOPETEHHBIX 00YJIAIOITUMUCS
MIPU U3YYCHHUH CIICTYIONTUX TUCIIATIIAH:
— Maremaruka. MaremMaTU4eCKUil aHAIN3

— Maremaruka. AHaAIUTAYECKAsi TEOMETPHS U JIMHEHHas anredpa

— MHWudopmaruka
3HaHUs, TMOJYYCHHBIC TPU HM3YYCHUH MaTepualla JAHHOW UCIHMIUIHMHBI, UMEIOT Kak
CaMOCTOSITEIIEHOE 3HAYCHHUE, TaK U MOTYT UCIIOIh30BATHCS MPU U3YUYECHUH IPYTUX JUCIUTUINAH:
— HMuTanmonHOe MOJCTHPOBAHNE
— Maremarndeckoe MOACTHPOBAHNE

3. O0BeM U TPYIAOEMKOCTh JUCITUTLTHHBI
JlanHble 00 0OO0IIEM 00bEeMe IUCIUILUIMHBI, TPYJOCMKOCTH OTACIbHBIX BHUIOB y4eOHOM
paboTHI MO0 AUCHHUIUIHHE (M pacIpeIejCHHE STOM TPYJAOEMKOCTH 10 CEMecTpaM) MPeACTaBICHBI B
Tabiuue 2.

Tabmuma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIIHNHBI

TpynoemMKocTb 1o
Bun yuebHoit paboThl Bcero ceMecTpam
No2
1 2 3

Oowan mpyooemKkocmap OUCUUNTIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npaxmuueckoil n0020Mo6KuU
AyoumopHnuie 3anamus, BCEro yac. 51 51
B TOM YHUCJIE:

nekuuu (J), (gac) 34 34

npaktuyeckue/cemunapckue 3anarus (113), 17 17

(dac)

naboparopusie padotsl (JIP), (yac)

KypcoBoit npoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 54 54




Camocmoamenvhnas paboma, Bcero (4ac) 75 75

Buo npomesxcymounoii ammecmayuu: 3auer,
madd. 3ager, osk3amen (3auer, dudd. 3au, 3K3. OK3.

DK3.*%)
EX3 o
HpI/IMe'IaHI/Ie . KaHIUJaTCKHUH OK3aMCH

4. Copnepxkanue TUCIMUILTAHBI
4.1. PacnpeneneHue TpyAOEMKOCTH JUCIUIUIMHBI MO pa3/iejiaM U BUJIAM 3aHSITHH.
Pazpgenbl, TeMbl TUCHUIIITUHBL U KX TPYJOEMKOCTb ITPUBEJCHBI B Ta0IUIIE 3.

Tabmuua 3 — Paznernsl, TeMbl TUCIMILIMHBL, UX TPYIOEMKOCTh

Pasnenbl, TeMBI TUCIUIUIMHEI Texunn | 113 (C3) P KII CPC
’ (qac) (qac) (dac) (dac) (dac)
CemecTp 2

Paszen 1. 6 3 15
Pasznen 2. 3 15
Pasznen 3. 8 4 15
Pasznen 4. 7 4 15
Paszen 5. 6 3 15
Hroro B cemecTpe: 34 17 75
Hroro 34 17 0 0 75

HpaKTI/I‘-IeCKaH IIOArOTOBKA 3aKJIFOYaCTCs B HEMOCPEACTBEHHOM BBITIOJIHCHUHN
OOyJarOIMMHUCA ~ OMPEACNICHHBIX  TPYAOBBIX  (YHKIMHA,  CBSI3aHHBIX €  Oyaymieu
po(hecCHOHATLHON IESATEILHOCTHIO.

4.2, ConeprkaHue pa3AesioB U TEM JICKITMOHHBIX 3aHITHH.
CopepxaHue pa3/ielioB U TEM JICKITMOHHBIX 3aHATHIA MPUBEACHO B Ta0wMIe 4.

Tabmuma 4 — CoxepxaHue pa3esioB M TeM JIEKIIMOHHOTO ITUKJIA

HOMep pasaciia HasBanue n COACPIKAHUE PA3aCIIOB U TEM JICKIUOHHBIX 3aHATHH

1 MHoOecTBa U olepalyy HajJl HUMU

1.1 MuoxectBo. PaBerncTBo MHOXecTB. [TogmuoskecTBo. ITycroe
MHO’KECTBO, YHUBEpCYM. Jluarpammel Ditnepa-Benna. bynean.
Crnioco0sI 3a1anust MHOKeCTB. OCHOBHBIC OTIEPAIUY HAJT
MHOKecTBaMU. AnreOpa MHOXKECTB, €€ OCHOBHBIE (DOPMYIIBI.
KonctutyeHTsi .

1.2.JlekapToBbI MIPOM3BEICHUS MHOKECTB. bunapubie
otHomeHus. OtoOpakeHus: MHOkecTB. OOpasbl, TPOOOpa3bI,
oOpaTHble OTOOpakeHUs, BUABI OTOOpaxeHU. DYHKINH, HX
CBOWCTBAa. buHapHBIE  OTHOIICHHWS  CIIENUMAIBHOTO  BHJA.
OTHo1IeHUs OpAJIKA.

1.3. DKBUBaJEHTHOCTh U MOIIHOCTh MHOXECTB. KapauHaibHbIe
YHcla, [IKaga KapAuHAIbHBIX uncen. KoHeuHble, OECKOHEYHEIE,
cuéTHble, OeccuéTHble, KOHTHHYyaJbHbIE MHOXECTBa, UX
CBOMCTBa. Apr(MeTHKA KapANHATHHBIX YUCEIL.

2 Komb6unatopuxka.
2.1 OcHoBHbIe (hopMysbl KoMOMHaTOpUKH. BeiOopku. IIpaBuia




CyMMbl U mnpousBelaeHus. IlepecraHoBKH, pa3MelIeHMUS,
COUECTaHUS C TOBTOPEHUSIMH M ©0e3 TOBTOpeHUH. buHOM
Herorona. CoiicTBa OMHOMHUATBHBIX KO3()(DUITMEHTOB.

2.2 [lpuHIUT BKIIOYCHUH U UCKITIOYeHUH. DopMyIna BKIIOYSHU I
U WCKIo4YeHud. [IpuMeHeHue mNpuHIUMIIA BKIIOYEHUNH U
UCKITIOUCHHH K PEIICHUIO HEKOTOPBIX KOMOWHATOPHBIX 3a/1a4.

2.3 [IpousBoasmiue byHKIIH, AKCIOHEHIIUAJIbHbIE
npousBojse GyHKIUMM, AeWcTBUS Haja HUMU. [IponsBoasmive
(YHKIIMM HEKOTOPBIX KOMOMHATOPHBIX MOCIIEI0BATEIHLHOCTEM.
Meton peKyppeHTHBIX COOTHOLICHWH. PelleHne nuMHEHHBIX
PEKYPPEHTHBIX ypaBHEHUH C MOCTOSHHBIMHU KO3(duiMeHTaMu.
Uucna GuboHauum.

OcHoBBI TeOpUM rpados.

3.1 OcHOBHbIE IOHATHUS TEOPUH I'padoB

I'pad (oprpad), ero nsnmementsl. Bunel rpados (oprpados).
OtHoweHuss Mexnay snemeHTamu rpada (oprpaga). CrocoOsl
3ananus. CreneHs BepnHbl. M3omopdusm. CBSA3HOCTD.

3.2 MapuipyTsl, yTH, HUKJIBI MapmipyTel B rpadax, X BHJIBIL.
Henp, nuxn. Ilytu B oprpadax, ux suasl. Koutyp. Teopemsl o
Mapuipyrax u nukiaax. OnpeneneHue 3KCTpeMalbHbIX MyTed Ha
rpadax. BrisgBieHHe MapHIpyTOB C 3aJaHHBIM KOJHMYECTBOM
pebep. Meton [Ium6Genna. Anroputmsl JlelikcTpel u bennvana -
Mypa nocTpoeHusi KpaTyauliero MmyTd. 3ajada O HaxO0XIACHUU
MaKCHMaJbHOTO IyTH Ha anukiandeckux rpadax. Koutyp.
Teopempl o0 wMapmpyrax u 1ukiaax. OO0xogsl  rpados.
OyHIaMEHTATBHBIE LIUKIIBI.

3.3 JepeBbsa. Jepero (opaepeBo). KopueBbie, OuHapHbBIC
nepeBbs. Teopembl o nepeBbsix. OcToBHBIM Tpad. 3amaga 00
OCTOBE MHUHHUMAaibHOro Beca. AnroputMm [lpuma pacuera
KpaTyalIiero 0cTona.

[TnanapHbie U XpoMaTuyeckue rpadml.

[Tnanapusie rpadpl. Ykinaaka rpada Ha IUIOCKOCTH, OJIUH U3
aNropuT™MOB  ykiagku —rpadoB. XpoMarudeckue Tpadbl.
Packpacku rpadoB. Teopema o msaTu Kpackax, ucropus eé
JI0Ka3aTeNbCTBA.

DJIEMEHTHI CETEBOTO TIJIAaHUPOBAHHMS.

5.1. Cetu, notoku B ceTsix OnpeneneHus AByXIOJIOCHON
HaIlpaBJIEHHOM CETH, MOTOKA. 3ajaya O MaKCUMAaIbHOM ITOTOKE.
Paspes. Teopema @opua-Pankepcona.

5.2 OcHOBHBIE MapaMeTprl ceTeBbIX TpadoB. Kputnyeckue myTH,
paboThl, pe3epBbl. Pe3epBbl [Uisi COOBITHII U PabOT CETEBOTO
rpaga. JIuneiinslie rpaguk.

5.3. IlnanupoBanue moTpebneHuss pecypca. CocraBieHue
pacnucaHuii Ipy OTPAaHUYCHUSX HA PECYPCHI.




4.3. Ilpaktuyeckue (CeMUHAPCKUE) 3aHATUS

TeMbl pakTHUECKUX 3aHATHIA U X TPYAOEMKOCTb PUBEACHBI B TaOIHIIE 5.

Tabmuua 5 — [IpakTudyeckue 3aHATHS U UX TPYJOEMKOCTb

No
/o

TeMbl NpakTU4YECKUX
3aHATHI

Dopmsbl
MPAKTUYECKUX
3aHATUN

TpynoeMKoCTb,
(gac)

N3 Hux
MPAKTUYECKOU
MOJTOTOBKH,
(dac)

Ne
pasznena
JIUCLIUII

JINHBI

Cemectp 2

1.1. CnocoOsl 3aganus
MHOX€ECTB. JluarpaMMsbl
Olinepa-BenHa.
bynean.

OcHoBHBIE  OmEpaluu
Ha MHO>KECTBAMH.
Anrebpa MHOXeCTB, €€
OCHOBHBIE

¢dbopmynel. Pemenue
3a/a4 Ha
JI0Ka3aTeIbCTBO
TOX/IECTB.

1.2. JlexapToBBI
MIPOU3BECHUS
MHOKeCTB. bruHapHbie
OTHOIICHHUS.
JlokazaTenbCcTBO
CBOICTB JIeKapTOBa
MIPOU3BEACHUS,
OMHAPHBIX OTHOIICHUH
dbyakuuid. OTHOIIEHUS
MOPSLIIKA.

1.3. 3agauu Ha
pedIeKCUBHOCTh
(uppedekCuBHOCTB),
CUMMETPUYHOCTD,
AHTHUCUMMETPUYHOCTD,
TPaH3UTUBHOCTH
OMHAPHBIX OTHOILICHUH,
HKBHUBAJIEHTHOCTH.
JeWcTBus Ha
KapAMHATbHBIMH
YHCIIAMU.

pelieHue
CI/ITyaIII/IOHHI)IX
3a1aq

2.1 Beibopku. I[IpaBuna
CYMMBI u
MIPOU3BE/ICHHUS.
[IepecranoBku,
pa3melneHus,
COYETaHUs c
MOBTOPEHUsIMM U 0e3
noBTOpeHuN. Permenue
MIPOCTHIX
NePEeYNCIUTETbHBIX

peICHUC
CUTYallUOHHBIX
3aaa4




3a/1ay.

2.2. [IpouszBosiiue
bynkuuny,
SKCIIOHEHIIMAJIbHbBIE
MIPOU3BO/IAIINE
byHKIHH, NENCTBUA
HaJl HUMU.
[IpowusBoasmue
(YHKIME ~ HEKOTOPBIX
KOMOWHATOPHBIX
IIOCJIEI0BATEIBHOCTEN.
Meron peKyppeHTHBIX
COOTHOLICHUH.
Pemenue

JIMTHEWHBIX
PEKYPPEHTHBIX
YpaBHEHUH c
MTOCTOSTHHBIMH

ko3 urmenTamu.

2.3. dopmyna
BKJIFOUCHU I u
HCKIIFOYECHU.
[IpumeHeHne
MPUHIUIIA BKIIOYEHUN
U UCKIIOYEHUH K
PELIEHUI0  HEKOTOPBIX
KOMOMHATOPHBIX
3a/1a4.

3.1. Ynopsnouenue ayr
Y BepIuH oprpada.
Pemrenne
AKCTPEMAaJIbHBIX 3a7a4
Teopuu rpados.

3.2. Onpenenenue
IKCTPEMAJIbHBIX IyTeHl
Ha rpadax. BoisiBnenue
MapIpyToB c
3aJlaHHBIM
KOJIM4ECTBOM pebep.
Meron HlumOenna.
AnroputMmbl JIeHKCTpbI
u

bemnmana - Mypa
MTOCTPOCHUS
KpaT4alIiero myTH.
3anaya 0 HaXOXKIACHUU
MaKCUMaJbHOTO  IMYTH
Ha AIMKIINYECKHUX
rpagax.

3.3. O6xons! rpados.
dyHIaMEeHTaTbHBIC
UKLl Pemenne

perieHue
CUTYallMOHHBIX
3a7a4




OKCTPEMANIbHBIX  3a7a4
TeopuH rpagos
(3KCcTpeManbHble
OCTOBBI).

4.1. AnropuTM yKIaaku
rpada Ha TUIOCKOCTH.
Packpacku rpagos.

pelieHue
CUTYallUOHHBIX
3ajad

5.1. Anroputm ®@oppa-
dankepcoHa.
[Toctpoenne noroka
MUHHUMaJIbHOM
CTOMMOCTH.

5.2. Kputnueckue
IIyTH, paboThl,
pE3€epBHI.

PezepBbl yist coObITUI
u  paboT  CceTeBOro
rpada. JInnelinbie
rpadukH.
[InanupoBanue
noTpebieHus pecypca.
5.3. [ImanupoBanue
nmoTpebyeHus pecypca.
CocraBiieHne
pacnucaHuit
OTpaHUYEHUSX Ha

pECypCHI.

npu

pelieHue
CUTYallUOHHBIX
3a1ad

Bcero

17

4.4,

JlaGopaTopHbIe 3aHITHS

TeMbl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MPUBEACHBI B TaOIHIIE 6.

Tabnuia 6 — JlabopatopHbIe 3aHATHS U UX TPYJOEMKOCTh

Ne
n/a

HaumenoBanue nabopatopHbix paboT

TpynoeMKoCTb,
(dac)

N3 Hux
MPaKTUYECKOU
MOJATOTOBKH,
(dac)

Ne
paszzena
JIACIIMIT

JINHBI

Y4eOHBIM IUTAaHOM HE MpeaAyCMOTPCHO

Bcero

4.5.

V4eOHBIM IUTAHOM HE npeaAyCMOTPCHO

4.6.

CamocrostenbHas paboTa 00ydarouIXcst

KypcoBoe npoektupoBanue/ BBINMOIHEHHE KYPCOBOM pabOThI

Bugsl camocTosaTeapHOM pa6OTBI " €€ TPYAOCMKOCTD IIPUBCJACHBI B Ta6J'II/II_[e 7.

Tabnuma 7 — Bunsl caMocTosTensHON paboThl U €€ TPYA0EMKOCTh




. Bcero, | Cemectp 2,
Bun camocTosiTenbHOM padoThI
yac qac
2 3
N3ydeHne TeopeTnueckoro Marepuaia 30 30
qucuuriuael (TO)
KypcoBoe npoekrupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brinosinenue pedepara (P)
IToaroroBka K TEKyIeMy KOHTPOJIIO 15 15
ycneBaemoctu (TKY)
Jomamnee 3aganue ([3)
KonTpoasusie paboTsl 3a0uHuKoB (KP3)
[ToaroroBka k IpOMEXyTOYHOMN 30 30
arrecranuu (ITA)
Bcero: 75 75

[Tepeyens yueOHO-METOIUUECKOTO OOECTICUSHUS

JUTSI CAMOCTOSATENIbHOM PabOThI 00YJArOITUXCSI TIO TUCIUTITAHE (MOTYITIO)

Y4eOHO-MeTOAMYECKUEe MaTepUaibl JUIsl CaMOCTOSITENbHON pabOThl 00yYaromMUXCsl yKa3aHbl B

. 7-11.

6.

[lepeueHp ne4aTHBIX U EKTPOHHBIX YUEOHBIX N3/TAaHUIN
[lepedyeHp meUaTHBIX U DIEKTPOHHBIX YICOHBIX U3/IAaHHI MPUBEICH B TaOIUIE 8.
Tabnuia 8— IlepeueHb meyaTHBIX U AJIEKTPOHHBIX YUeOHBIX U3IaHUI

Kommuectso
SK3EMILISIPOB B
Ugll_niﬁ)/ec bubnuorpaduueckast ccplika 6H?KH;(§:K6
AIIEKTPOHHBIX
HK3EMILISIPOB)
[519.6(075) H A.A. HabGebun [luckpernas MmaremaTtuka. — M: 5
13 519.6/.8] Hayunsiit mup, 2010. — 509 c.
[519.7(075) 1 Huckpernas marematrika. OCHOBHBIE TIOHSITHS 76
48 519.6/.8] TEOPHUH YHCel: MeToanueckue ykazanus/ C.-
[TetepO. roc. yH-T a3pOKOCM. IPUOOPOCTPOCHUS;
coct. C. B. ®enopenko. - CI16.: 'OY BIIO
"CIIoI'YAIT", 2011. - 16 c.
[519.7(075) 1 JluckperHas Maremaruka. JlomoTHUTENbHBIE TJIaBbl | 83
48 519.6/.8] TEOpUHU uKcen: Meroanueckue ykazanus/ C.-

[leTepO. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHUS;
coct. C. B. ®enopenxo. - CI16.: TOY BIIO
"CIIGI'YAIT", 2011.

http://e.lanbook.
com/books/elem
ent.php?pll_cid
=25&pl1_id=53

AcanoB M.O., bapauckuit B.A., Pacun B.B.
JluckpeTHas MaTeMaTHKa: Tpadbl, MaTPOUIBL,
ITOPUTMBI [ DnekTpoHHBIH pecypc] - CII6.:
WznarensctBo «Jlaub», 2010. — 368 c.




http://znanium.c Kannenan C. A. JluckpeTHas MaTeMaTruKa
om/bookread.ph [DnexTpoHHBIH pecypc]: yueoHoe nocodue / C.A.
p?book=119456 Kannenan. - M.: ®OPYM: UHOPA-M, 2007. - 224

C.
o1 N30pannble pa3aenbl MaTEMaTHUYECKON JIOTUKH ! 19
11 24 yuebHoe mocobue / C. /1. Illamopes ; C.-ITerepod.

roc. yH-T a3pokocM. ipubopoctpoerust. - CIIO. :

W3zn-Bo I'YAIL 2018. - 288 c.

7. [lepedeHb A1IeKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH(}OPMaIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH «/HTepHeT»
IIepeuenn JIEKTPOHHBIX 00pa3oBaTeNIbHbIX pecypcoB MH(pOPMaIMOHHO-

TEICKOMMYHUKAIIMOHHOW ceTn «HTepHeT», HEOOXOAUMBIX Ui OCBOCHHUS JUCIMIUIAHBI
npuBeeH B Tabimie 9.

Tabmuma 9 — IlepedeHb OSIIEKTPOHHBIX OOpa30BaTENBHBIX PECYPCOB HH(POPMAITMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHET»
URL anpec HaumenoBanue

He npenxycMmoTtpeno

8. [lepeuenb MHGOPMAITMOHHBIX TEXHOIOT UM
8.1. IlepedeHp mporpaMMHOTO OOECIICYCHHS, HCIIOIB3YEMOTO TPHU OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUIINHE.
[Tepedyens ucmosb3yeMoro mporpaMMHOTo o0ecriedeHus npeacrasieH B Tadbmuie 10.

Tabmuma 10— ITepeyens nporpaMmMHOTO oOecriedeHUs

Ne i/ HaunmeHnoBanue

He npenycmoTtpeno

8.2. Ilepeuenn nH()OPMaIMOHHO-CIIPABOYHBIX CHCTEM,UCTIOTB3YEMBIX npu
OCYIIECTBIICHHH 00Pa30BaTEILHOTO MPOIECcca MO TUCIUILTHHE

[lepeyeHp WCMONB3YeMbIX HH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
Tabymue 11.

Ta6muna 11— ITepeyens nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

He npenycmoTtpeno

9. MarepuanbHo-TeXHUYECKas 0aza
CoctaB MarepHallbHO-TEXHMUYECKON  0a3bl, HEOOXOAMMOW [  OCYIIECTBIICHUS
00pa3oBaTeNIbHOTO Tpoliecca 10 AUCIUILTNHE, TPEACTaBIcH B Taduiel 2.

Tabmuma 12 — CoctaB MaTepHaIbHO-TEXHUUECKOU Oa3bl

No HanMmenoBaHue cocTaBHOM yacTu Howmep aynuropun
n/m MaTepuaIbHO-TEXHUYECKOH 0a3bl (ipu HEOOXOTMMOCTH)
1 JlexuMOHHas ayAUTOpUS 52-19; 52-17; 52-15

10. OueHoYHbIE CPEACTBA ISl MPOBEACHUS TPOMEKYTOUHOM aTTECTAlluN




10.1. CocraB OLICHOYHBIX CPEACTBIUIA IPOBEACHUS TNPOMEKYTOYHONH aTTECTAIHH
oOyuaronuxcs 1o AUCHUIUINHE MPUBEACH B Tadbmuie 13.
Tabmuna 13 — CocraB O1EHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOUHOM aTTeCTaIlH

Bua npomexyro4Hoi arrecTaluu IlepedyeHb OLICHOYHBIX CPENICTB

DK3aMeH

Cnucox BOITPOCOB K DK3aMCHY

10.2.

B xadecTtBe KpuTepueB OLEHKU YPOBHSI CHOPMHUPOBAHHOCTH

(ocBOGHUS) KOMIIETCHIMH OOydYaloNMMHUCS TPUMEHSETCS S5-Oa/ulbHas IIKama OIEHKHU
c(OPMHUPOBAHHOCTH KOMIIETEHIIMH, KOTOpas mpuBeneHa B Tabmuie 14. B tedenue cemecrpa
MOKET Hcrob3oBarbes 100-0aibHas mKana MOIyIbHO-PEUTUHIOBON CUCTEMBI Y HUBEPCUTETA,
IIpaBUJIa UCIIOJIb30BAHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTUBHBIM

aktoMm [ YAIL

Tabnua 14 —Kpurtepun onieHk ypoBHS ¢(hOPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITII

5-0amtbHad mkana

XapakreprcTrka c()OpMUPOBAHHBIX KOMITETEHIIMIH

— oOyyarouuiicss TiyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepuar;

— YBEPEHHO, JIOTUYHO, TTOCIIEIOBATENIFHO W TPAMOTHO €T0 M3J1araeT;

— OIIpasACb Ha 3HaAHHA OCHOBHOH H )IOHOJ'IHI/ITG.]'H)HOf/i JIUTCPATYPHI,

«OTIIHYHOY "
GaTeHOY TECHO TPHBSI3bIBACT YCBOCHHBIC HAYYHBIC TIOJIOKCHHS C TPAKTHICCKON
NEeSTELHOCTHIO HATIPABJICHHS;
— yMeNo 000CHOBBIBAET M apTYMEHTHPYET BBIJBUTAEMbIC M HJICH;
— JIeJIaeT BBIBOJIBI M1 00OOIICHHUS;
— cBOOOJIHO BJIJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TIOHATHH.
— 0Oy4Jaronuics TBEPIO YCBOWI MPOTPAMMHBINA MaTepuai, TPaMOTHO U
10 CYIIECTBY W3JlaraeT €ro, ONHPasCh Ha 3HAHUSA OCHOBHOM
JUTEPATYPHI;
CXODOLLOY — HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIC 3HAHHUS C MPAKTHUYECKOW JIEATEITHLHOCTHIO
«3aUTEHOY .
HaIpaBJICHUS,
— apTYMEHTUPYET Hay4IHbIC MTOJI0KEHNUS,
— JIeJIaeT BBIBOJILI M 00OOIICHHUS
— BIIQJICET CUCTEMOM CIICIMAIM3UPOBAHHBIX TTOHSITHHA.
— 0Oy4Jaronuicss yCBOWJI TOJIBKO OCHOBHOM MpPOTpaMMHBIM MaTepua,
M0 CYIIECTBY M3JIaracT €ro, ONMpasch Ha 3HAHUSA TOJHKO OCHOBHOM
JUTEPATYPHI,
— JIONyCKaeT HeCYIIECTBEHHBIC OMMOKA U HETOYHOCTH;
«YIOBJICTBOPUTEIILHOY .
— WCIIBITHIBACT 3aTPYAHCHHUS B TPAKTUYECKOM NPUMEHCHHHM 3HAHUI
«3aUTEHOY
HaIlpaBJICHUS,
— cJ1ab0 apryMeHTHUPYEeT Hay4YHbIE MOJI0KECHHUS,
— 3aTpyAHsieTcs B (OPMYIUPOBAHUU BBIBOJOB U 000OIIECHUI;
— YaCTHYHO BJIAJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX MOHSITHIA.
— oOyyaronuiicss He YCBOWJI 3HAYUTENbHOM YacTh MPOrpPaMMHOTO
MaTrepuania;
— IONyCKAaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  MPH
«HEYIOBJIETBOPUTEITHHOY ’
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HAIlpaBJICHUU;
«HE 3aUTEHOY

— MCIIBITHIBAET TPYJHOCTH B MPAKTUUECKOM IPUMEHEHUH 3HAHUM;
— HE MOKET apryMeHTHPOBaTh Hay4HbIE [10JIOKEHMS;
— He (opMyIHUpyeT BHIBOJAOB M 00001IEHHH.

10.3. TwunoBble KOHTPOJIbHBIE 33/1aHUS UM UHbIE MATEPHAIIBI.
Bormpocs (3amaun) Ui sK3aMeHa mpecTaBiIeHbl B Tadnuie 15.

Tabnuma 15 — Bonpocs! (3aaaun) 11t 5K3aMeHa

Nen/m |

[lepeuenp BompocoB (3aa4) Julst 9K3aMeHa | Kon




WHJIUKaTopa

MHuoxecTBa u aeiicTBUs HaJl HUMU. CBOKCTBA MHOXECTB. 3aKOHBI YVK-2.3.1
anreOpbl MHOYKECTB.
OtHomenus u pynkuuu. Kommno3unust OMHapHBIX OTHOIICHHH. VK-2.V.1
NHBbeKTUBHEIE, CIOPLEKTUBHBIC i OMEKTUBHBIC (DYHKIINU.
OTHo1IEHUs SKBUBAJIEHTHOCTH. PeprekcuBHOCTD, VK-2.B.1
CUMMMETPUYHOCTh, AHTUCUMMETPUYHOCTD, TPAH3UTUBHOCTD. Buj
MAaTpHII, BEIPAKAIOIINX ATH CBOMCTBA.
OtHowenus nopsaka. YacTuyHblii NOpAIOK 31eMeHTOB MHOkecTB. | OIIK-1.3.1
Juarpammsl Xacce.
OIIK-1.VY.1
OIIK-1.B.1
OI1K-2.3.1
OIIK-2.VY.1
OIIK-2.B.1
Ne /i [Tepedyens BompocoB (3amav) mist 3auera / audd. 3auera Kon
WHAMKATOpa
1. MpmuosxecTtBa 1 nericTeusd Hag HUMHA. CBOMCTBA MHOXKECTB. 3aKOHBI VK-2.3.1
anreOpbl MHOKECTB.
2. Otnomenus u GpyHkIuu. KoMmosuius OMHapHBIX OTHOIIICHHIH. YK-2.3.1
HHbekTuBHbIE, CIOPbEKTUBHBIC U OMEKTUBHBIE (DYHKIIUU.
3. OTHOIICHUS YKBUBATICHTHOCTH. PeiiekcuBHOCTD, YK-2.3.1
CHUMMMETPUYHOCTh, AHTUCUMMETPUYHOCTh, TPAH3UTUBHOCTh. Bujy YK-2.V.1
MAaTPHUII, BEIPAKAIOIIKUX 3TH CBOMCTBA. VK-2.B.1
4, OtHouenus nopsaka. YacTUUHbIN TOPSAJOK AJIEMEHTOB MHOKECTB. OIIK-1.B.1
Jnarpammel Xacce.
5. DKBUBAJICHTHBIC, KOHCYHBIC U OECKOHEUHBIC MHOYKECTBA. OIIK-1.B.1
6. O160p moamuHOkecTB. Ynco nepectaHoBokK ¢ nmoBTopeHusimu u 6e3 | OIIK-1.B.1
noBTOpeHui. Yncno coueranuii ¢ mOBTOPEHUsIMU U 0e3
TMOBTOPEHU.
7. bunom HerotoHa u cBoiicTBa OMHOMHATBEHBIX KOY(DPHUIIEHTOB. OIIK-1.B.1
8. [TosimHOMMaNBHASA TEOpPEMA. OIIK-1.B.1
9. [IpousBonsamas ¢ynkuus. Onepanuu B KJiacce MpOU3BOASIINX OIIK-2.3.1
yHkiui. [IpousBoasine GyHKINN MOCIEA0BaTeIbHOCTEH:
?c,?,c;,...,c; },{l,a,az,...,a",...},{1,1,...,1,...}.' Lc.c2 i Cr )
10. [TpousBoasmias GpyHkuus nocuaeaoBareabHocTH yncen Pubonayuu. | OIMK-2.3.1
11. Mertoa peKyppeHTHBIX COOTHOIIEHHH. BbIBO hopMysbl OIIK-2.3.1
Cr=Crr
12. Meton BKIIroueHHH U UcKIrodYeHu. Iloacuer uncna 31eMeHTOB OIIK-1.3.1
00benuHenns 1 MHOKeECTB. YK-2.B.1




13. ®dopmyna BKIOYEHUN U UCKIIOYEHUH sl MHOKecTBa ateMeHToB ¢ | OIIK-1.3.1
K comecTumbiMu cBojicTBaML. YK-2.B.1

14. VYder BecoB B (opMyIie BKIIOUYEHUI 1 HUCKITIOUCHUI. OIIK-1.3.1

YK-2.3.1

15. 3anaga o yncine 6ecropsakoB. OynHkius Dinepa. OI1K-1.3.1

16. I'padsl, BubI rpadoB, ciocoObl UX 3aaHus. MapipyTsl, LEnH, OIIK-2.3.1
IUKJIBL. OIlK-2.V.1

17. Martpuisl CBA3HOCTH, JOCTHKUMOCTH U KOHTPIOCTHKUMOCTH OIIK-2.3.1
rpada.

18. Metpuueckue XapakTepUCTHKH rpada. OIlK-1.3.1

19. VYnopsaounBaHue Ayr U BEpIIUH oprpada. OIIK-1.3.1

20. BrlisiBnenue MapiipyToB ¢ 3aJJaHHBIM KOJIMUECTBOM pedep. Meron YK-2.B.1
lumobenna. OIIK-1.B.1

21, Anroputm JlelKCTpsbI. OIIK-1.V.1

22. Anroput™m bennmana — Mypa. OIIK-1.V.1

23. ANropUTM HaX0XJAEHHUS MAaKCHUMaJIbHOIO MYTH. YK-2.V.1

24, JepeBps. [locTpoeHre MUHMMAIBHOTO OCTOBA. YK-2.V.1

25. DOiinepossl rpadsl. [IpusHak siinepoBoctu rpada. AIropuT™M OIIK-1.¥.1
dnepu.

26. ["amunbToHOBHI rpadsl. Teopema Ope. OIIK-1.V.1

27. @DyHaMeHTaIbHbIE IUKIIbI, MaTpHIIa (QyH/IaMEHTAIbHBIX IUKIIOB. OIIK-1.¥.1

28. HezaBucumbie MHOXecTBa rpada. JJomunuposanue. Ouenku yncna | OIIK-1.V.1
BEPIIMHHON HE3aBHCUMOCTH M YHCIIa TIOMUHUPOBAHHSI.

29. Kiuku rpada. Anroput™m Beienenus Kivk B rpade. Marpuna knuk. | OITK-1.V.1

30. [TnanaprocTs rpadoB. CoiictBo romeomopduszma. Teopema OIIK-2.VY.1
[TonTpsiruna-KypaToBckoro. Yuco rmiaHapHOCTH.

31. AJTOPUTM YKJIaJKH Tpada Ha MITIOCKOCTb. OI1K-2.B.1

32. Xpomatuueckue rpadsl. ['mnoresa getbipex kpacok. O1eHKn YK-2.V.1
XpPOMaTUYECKOTO Yucia. AJITOPUTM MOCIET0BATEIBHON pacKpacKu
rpada.

33. IToroku B cetsix. Teopema Dopna — DankepcoHa. OIIK-1.V.1

34. DJIEMEHTHI CETEBOr0 MJIaHUPOBaHUS. KpUTHUECKHE MMYyTH U CPOKH. OIIK-1.V.1
Pannue u mo3aHMe cpoKu CBepIIeHUsI COOBITHI U paboT. Pe3epBbl OIIK-1.B.1
BpEMEHHU.

35. Jlunetinbie rpaduky. OIIK-1.VY.1

Bomnpocsr (3amaun) s 3avera / nmudd. 3auera npeacrapieHsl B Taduie 16.
Tabmuma 16 — Boripocs! (3amaun) s 3auerta / qudd. 3auera
Kon
Ne i/ [Tepedyens BonpocoB (3amay) miis 3auera / qudd. 3adera HHMKaTOpa

V4eOHBIM IUTAHOM HE MMpEeaAYCMOTPCHO

[lepeuenr TeM 11 KypCOBOTO MPOEKTUPOBAHUS/BBINONHEHUS KypCOBOW pabOTHI
npecTaBiIeHbl B Tabmuie 17.
Tabnuma 17 — Ilepeyern TeM Ui KypcOBOTO TPOEKTUPOBAHNUS/BBITIOJIHEHUS! KYPCOBOM pabOThI

Ne n/n

KypCOBOH pabOThI

[TpumepHbIil TepeyeHb TeM JUIsl KypCOBOTO MPOEKTHPOBAHUSA/BBITIOTHEHUS

Y4eOHbIM IJIaHOM HE MPETYCMOTPEHO




Bompockl s mpoBeneHUs TMPOMEXKYTOYHOM aTTeCTallid B BHJAE TECTHPOBAHHS
npecTaBicHbl B Tabmuie 18.

Tabnuna 18 — IlpumepHbIii mepeueHb BOIIPOCOB ISl TECTOB

Kon

Ne n/m [IpuMepHBIil epeyeHb BOIIPOCOB ISl TECTOB
MHJMKATOpa

He npexycMmoTtpeno

[TepeueHs TeM KOHTPOJBHBIX PabOT MO JUCHUIUIMHE OOYYAIOUIUXCS 3a09HOU (hOPMBI
oOyueHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuma 19 — [lepedeHb KOHTPOIBHBIX padOT

Ne /it [TepeyeHb KOHTPOJILHBIX PabOT

He npexycMoTtpeno

10.4. Meroauueckue MaTepHallbl, OINPEACISAIONINE MPOLETYPHI
OLICHMBAHMSI HMHJMKATOPOB, XapaKTEepHU3YyIOLIUX dTanbl (OPMUPOBAHUS  KOMIIETEHIUH,
coJepkarcs B JIOKaIbHBIX HOpMAaTWBHBIX akTax ['YAIIL, pernameHTupyromux MOOpSI0K U
MPOLEAYpPY MPOBENEHUSI TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IMPOMEXKYTOYHOW aTTeCTalluu
obyuarormuxcst 'Y AITL

11. Meroandeckue ykazaHust 711 00YJarOIIUXCsl IO OCBOSHHUIO JTUCITUTLTAHBI

11.1. Metoauueckne yKazaHus I OOYYAIOIMMXCS TI0 OCBOEHHUIO JIEKIIMOHHOTO
Marepuana (eciu npedycmMompeHo YueOHbIM NAAHOM HO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MarepHaja — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
riyOOKOe W SICHOE HM3JIOKEHHE y4eOHOTo Marepuaia. Ha3HadeHune COBpEMEHHOU JIEKIMU B
paMKax TUCHHIUIMHBI HE B TOM, YTOOBI IMOJYYUTHh BCIO MH(POPMAILHUIO 1O TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJEeM JUCHUILIMHBI, METOJOB HAYYHOTO TIO3HAHWs, HOBEHITNX
JIOCTIDKEHUH Hay4YHOH MbICTH. B ydeOHOM mporiecce JIEKIHs BBIMOJHSET METOO0JIOTHYECKYIO,
OpraHu3aIMoOHHYI0 ¥ HHPOpMannoHHYI QyHKIMH. JICKIHMs pacKpbIBaeT MOHATUIHBIA ammapat
KOHKpETHOW 00nacTh 3HaHWsA, €€ MpOOJIEeMbI, JaeT IEeTbHOE MPEACTaBICHUE O JIUCIUILTUHE,
MOKa3bIBAET B3aUMOCBSI3b C IPYTUMU JAUCITUTUTAHAMHU.

[lnaHupyeMble pe3yabTaThl IPH OCBOCHUHU 00YUYAIOIIMMHUCS JICKIIMOHHOTO MaTepuaa;

— TIOJIyYCHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHH, YPOBEHBb
KOTOPBIX OTIPEICISIETCS EJICBON YCTAHOBKOH K KaKJ0W KOHKPETHOH TeMe;

—  TOJIyYCHHE OTIBITa TBOPYECKOI pabOTHI COBMECTHO C IIPEIOIaBaTelIeM;

— pa3BuUTHE TPOPECCHOHATBHO-JICIOBBIX  KayecTB, JIIOOBH K TPEAMETY U
CaMOCTOSITEIILHOTO TBOPYECKOTO MBIIIICHUS.

— MOSBJICHUE HEOOXOMMOT0 HHTEpeca, HE0OXOAUMOTO I CAMOCTOSATEIILHON PabOThI;

— TMOJIyYCHHE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH U TEXHHUKH U O
MIPOTHO3€ MX Pa3BUTHUS HA OJIVDKAKIIINE TOJIBI,

— Hay4YuThCS METOJUYECKH 00padaThiBaTh MaTepuall (BBIACIATH TJABHBIC MBICIU U
MOJIOKEHMSI, TPUXOJAUTh K KOHKPETHBIM BBIBOJIAM, IOBTOPSTh WX B  Pa3InYHBIX
(bopMynUpoBKax);

— TONy4eHHe TOYHOTO MOHUMAaHHUS BCeX HEOOXOIMMBIX TEPMUHOB U MOHSATHI.

JIeKIMOHHBI MaTepual MOXKET COMPOBOXKIAThCS JAEMOHCTpalMedl ClaiioB U
WCIOJIb30BAHMEM Pa3aTOYHOTO MaTrepualia MpU MPOBEACHUU KOPOTKUX JAUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTbHBIX TEMATUK 10 TUCIUTUIHHE.

CrpyKkTypa npefocTaBieHus JEKIIMOHHOTO MaTepuaa:

— H3noxeHue npenoaBaTesieM TEOPETUIECKUX CBEACHUN

— JleMoHCTpaIusi IpUMEPOB PEIICHUS




— OTBeTsI Ha BONIPOCHI ayAUTOPUU

11.2. MeTtonudeckue yKa3aHus Ui 00yJaroIIUXCs 10 YIaCTUIO B CEMUHAPax
He npedycmompeno yuedbnvim nianom no 0aHHoOU OUCYUnIuHe

11.3. Metonuyeckue yka3zaHus JUisi 0Oydarolmuxcs MO MPOXOKIECHUIO MPAKTUYECKUX

3aHATHI

[IpakTuyeckoe 3aHATHE SABISETCS OAHON W3 OCHOBHBIX (DOpM OpraHM3anuu y4eOHOTO
mporiecca, 3aKII0YaloIascs B BBITOJHEHHH 00yJalOIIMMHUCS 10T PYKOBOJICTBOM IIPETIOIaBaTels
KOMILJIEKCAa Y4eOHBIX 3aJaHM C LEJIbI0 YCBOEHHUS HAyYHO-TEOPETUUYECKHMX OCHOB Y4eOHOM
JUCLUMILIMHBL, TPUOOPETEHUSI YMEHUI U HaBBIKOB, OIIbITa TBOPUECKOM /1€ATEIbHOCTH.

[enbro mpakTUYECKOro 3aHATHS Ul 00y4YaloLerocs sBisieTcsl IpUBUTHE 00ydYaroIuMcs
YMEHHI 1 HaBBIKOB MPAKTUUYECKOH IE€ATENbHOCTH IO U3y4aeMOM AUCLHUIIIIMHE.

[1nanupyemble pe3ynbTaThl IPU OCBOEHUHU 00yJarOIIUMCS MPAKTUYECKUX 3aHATUMN:

— 3aKperuieHue, yriyOlieHue, pacllupeHHe M JeTalu3alus 3HAHUW NpH pElIeHUU
KOHKPETHBIX 3a7ay;

— pa3BUTHE TIO3HABATEJIbHBIX CHOCOOHOCTEH, CaMOCTOSITENBHOCTH  MBIIIJICHUS,
TBOPYECKOW aKTUBHOCTH;

— OBJIaJICHHME HOBBIMM METOJaMH M METOJMKAMU H3y4eHHUs KOHKPETHOM ydeOHOM
JTUCLUIUINHBI;

— BBIpa0OTKAa CIIOCOOHOCTH JIOTMYECKOTO OCMBICIICHUS TOJYYEHHbIX 3HaHUM A4
BBITIOJTHCHUS 3aJIaHUM;

— o0ecrnieyeHue palMOHAIBLHOTO COYETAaHUSl KOJJIEKTUBHOM M MHAMBHIyalbHOU (hopm
0oOy4eHwHs.

TpebOoBaHns K OPOBEAECHUIO IPAKTUYECKUX 3aHATUNA
[IpakTrueckue 3aHATUS TPOBOJAATCS B ayIUTOPUHU B (OpME TUCKYCCHH, pelIeHUs 3a]1ad,
OTBETOB Ha TEOPETUUYECKHE BOMPOCHI, 3aTPOHYTHIX B MPEIbLAYIIHNX JCKIIHIX.

11.4. Metonuueckne yKazaHUs JJIsi OOYYArONIUXCS IO BBIOJHEHHUIO JTA00OPATOPHBIX
pabot
He npedycmompeno yuebHbIM naanom no OaHHOU OUCYUNTUHE

11.5. Meromudeckue ykazaHusi il OOYYAIOMIUXCA [0 TPOXOXKICHHUIO KYpCOBOTO
MIPOEKTUPOBAHHUS/BBITIOJTHEHHUST KypCOBO# pabOTHI
He npedycmompeno yuebHbIM naanom no OaHHOU OUCYUNIUHE

11.6. Meroauueckue yKa3aHus IUIA oOy4aromuxcs 1o MIPOXOKJICHUIO
CaMOCTOSITCIIBHOM pabOThI

B XoJ1e BBITIOJHEHUSI CaMOCTOSITEILHON pabOThI, 0OYYArOIIUICS BBIMOIHIET paboTy 1O
33JJAaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPEINOAaBaTelisi, HO 0e3 ero HemnocpeICTBEHHOTO
y4YaCTHSI.

s oOyyaromuxcss 1o 3a04HOM (opme OOydeHHUs, CaMOCTOsTEeNIbHas paboTa MOXKET
BKJIIOUATh B €01 KOHTPOJIBHYIO PaboTy.

B mporiecce BHIOTHEHUS CaMOCTOSTENBHON paboThl, y obOydaromerocss (GopMUpYyeTCs
1enecoodpasHoe MiIaHUpPOBaHUE paboYero BpeMeHH, KOTOpPOe MO3BOJSET UM pPa3BUBATh YMEHUs
Y HaBBIKM B YCBOGHHWU M CHCTEMATH3allUUd MPUOOPETAaeMbIX 3HAHHM, 0OECIeUYnBAET BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TMEpHOJ OOydeHHs, TOMOTaeT TNONYyYHTh HABBIKM TOBBIIICHUS
podecCHOHATLHOTO YPOBHSL.

MetonudyeckuMi ~ MaTepuajamH,  HANpaBiISIONIUMU  CaMOCTOSITENBHYIO  paboTy
oOyuarouxcs, SBIIeTCs y4eOHO-METOIMYECKII MaTepHall Mo JUCITUTLINHE.



11.7. Meronuueckue yKazaHUs Uil OOYyYaroIUXCs IO MPOXOXKICHUIO TEKYLIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IPEAYyCMAaTpUBAECT KOHTPOJb KayecTBAa 3HAHUM
00y4aroImuxcs, OCyIIECTBISIEMOrO B TEUEHHE CEMECTpa C IIEbI0 OLIEHMBAHUS XOJa OCBOCHHUS
JUCLMIUINHBIL.

OneHuBaHuE YpOBHS Y4YEOHBIX JOCTHIKEHUH CTYAEHTA OCYLIECTBISIETCS IMOCPEICTBOM

TEKYILIEro, pyOeXHOro W IMPOMENKYTOUHOIO KOHTpOJE B cooTBeTcTBUU c IlonoxkeHuem o
MOPSIIKE MTPOBEJIEHUS IPOMEXKYTOUHOM arrectanuu cryaeHToB I'Y AlL; IlosoxxenneM o Tekyliem
KOHTpoJie ycrieBaemoctu cTyaeHToB ['YAIL

@DOH/IpI OLICHOYHBIX CPEJCTB, IMO3BOJISIOLINE OLEHUTH PE3YIbTaThl OOYyYEHHS 110 JTaHHOMN
JUCIUILIMHE, BKIIIOYAIOT B ceOs:

o KOMIUIEKT 3a/a4 no pasaeny 1, 2 u 4 pucuuiuivHbl JluckpeTHass MaTeMaTHKa B
Buje 30 BapuaHTOB ansi npaktudeckux 3aHstuid 1-5 B kuure [Hamope C.JI. [duckpernas
marematuka. C.-116., BXB-IlerepOypr, 2006, a Takxe B 3JI€KTPOHHOM BH/IE.

J KOMIUJIEKT 3aJay JAJsl MpaKTUYecKOW paboThl W oOpas3ibl UX BHIOJHEHUS IS
pazzaenoB 4, 5 u 10 B 3TOM K€ UICTOUHUKE.

OTt4der MO MpakTHYECKON paboTe MPEACTaBISIETCS B PYKOMHCHOM WIJIM TI€YaTHOM BHJIE.
3amura oTyeTa MPOXOAUT B OpME JIOKIIaAa CTyIEHTa MO BBIIIOJHEHHOW paboTe U OTBETOB Ha
BOIIPOCHI ITPETIOJaBaTEIs.

B cnydae ecnm odopmieHune ordyera M IOBEJCHHME CTYAEHTAa BO BpEMs 3allUThI
COOTBETCTBYIOT YyKa3aHHbIM TpEOOBaHMSAM, CTYAEHT IOJIy4aeT MAaKCHUMAaJbHOE KOJIUYECTBO
0aoB.

OcHOBaHMSIMH JUIsl CHIDKCHUSI KoJMuecTBa OajuliIoOB B JMama3oHe OT Max jgo min
SBJISFOTCSL:

e HeOpeXHOE BBIIOJIHEHHUE,

® HH3KOE KauecTBO rpa)uuyeckoro Marepuaia (HeBEpHbIN BHIOOP MaciITaba yepTexei,
OTCYTCTBHE YKa3aHMsI €JUHULl U3MEPEHUs Ha rpaHKax).

OTuet He MOXeT ObITh IPUHAT U MOAJIEKUT T0pabOTKe B CiIydae:

® OTCYTCTBUS HEOOXOJUMBIX pa3/iesioB,

® HEKOPPEKTHON 00pabOTKH pe3yabTaTOB U3MEPEHUH,

¢ HCBCPHBIC OTBCTHI HA BOIIPOCHI IIPCIIOAABATCIIA, PACKPBIBAOIINE CYTh pa6OTBI.

11.8. Meroauueckue yka3aHusl il OOYYaONIMXCSI IO IPOXOXKICHUIO MTPOMEKYTOUHOM
aTTeCTaIlHH.

[Mpomexxyrounass  arrecramus  oOy4aromUXCs — NpeAycCMaTpUBaeT  OIICHUBAHHE
MPOMEKYTOYHBIX ¥ OKOHYATEIIbHBIX PE3yJIbTaTOB 00yueHHs 1Mo auciuiuinHe. OHa BKIIOYAET B
ceost:

— D9K3aMeH — (opma OICHKH 3HaHWi, MOJYYCHHBIX OOYYalONIMMCS B TIPOIIECCe
W3yUeHHs] BCeU JMCUMUIUIMHBI WM €€ YaCTH, HaBBIKOB CAaMOCTOSTEIIbHOW pabOThl, CIOCOOHOCTH



MPUMEHATh UX Ul PEIICHUs IMPAKTUYECKUX 3ahad. DK3aMEH, Kak IpaBuio, MPOBOAMUTCS B
[IEpUOJ SK3aMEHALlMOHHOM CECCHMM M 3aBEpIIACTCA aTTECTAMOHHOM OLEHKOW «OTIUYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEILHOY.

[IpomexyTOUHBIM KOHTPOJIb YCIIEBAEMOCTH IPOBOAMUTCS B COOTBETCTBUM CO CTaHIAPTOM
opranmzanuu ['YAII cuctembl mMeHemxkmenTa kaudectBa «llojokeHue o TeKyleM KOHTpPOJE
yCIIEBAEMOCTH M MPOMEXYTOUHOM aTTecTaluu cTyJeHToB U acnupaHToB ['YAII, oOy4atomumxcs
Mo 00pa3oBaTeBHBIM MPOTpaMMaM BEICIIEro oOpa3oBaHHs» Ha OCHOBaHWU npukaza ['YAII u
«O MOAYNbHO-PEUTHHIOBOM CHCTEME OLIEHKHU KauecTBa yueOHOU padoThl CTyAeHTOB B 'Y AlD».



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOTIOJTHEHUH.

IToamucey BHecHIEro
U3MEHCHHUS

CozaepxaHye U3BMEHEHUM U JTOTIOHEHUH

Hata u Ne

MPOTOKOIA
3acefaHus
kadenpol

IToamuce
3aB.
Kadeapoit
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