JIner cormacopanns paGodeii mporpaMMEI AMCITHINTHHED
MHHHUCTEPCTBO HAVKH 1 BBICIIETO OFPA30BAHILS POCCHICKOI

OENEPAIIIH IIporpammy coctasmi (a)
denepansroe rocy1apeTBeHHOE ABTOHOMHOE 06pazoBaTebHOE YUPERICHNE BBICILIEr0 -
o0pazonais IIpod, n-p. dus-mat. Hayxk, )
"CAHKT-IIETEPBYPICKUI ['OCY/JAPCTREHHbBII YHUBEPCHTET npod:. C.JL Ulamnopes
AD POKOCMHYECKOI'O TIPUBOPOCTPOEHHUSI" (MOMAHOCTS, yu. CTelens, 3RaHHE) \(oanucs, gata) ) (uenarpans, daMuimn)
/
ITporpamma o106pena na wcenaum‘tcatbexpu Ne 4l
Kadenpa Ne 41
M «19» drerpans 2025 1, npotokon Ne 07-2024/25
YTBEPXKJTAIO
PyxoBoauTens oGpasoBatensHoii mporpammel é‘/ 3aBexyromumii kadeapoii Ne 41 1%
JLT.H.,lIpod). I".A. Kopxasun
ALY, ([;E’O CTerenb, 3Batie) (noamucs, 1ata) (umrmanty, hamma)
(Aorxu0cTs, Y4 crenens, 182uEc)
EJL Typuenxas ¢ 3aMecTHTENIb QMpeKTopa HHCTUTYTa Nod | MCTO,MuegKolf pabote
-
(mman, dasimig) JOIL K. T.H. y, /(‘/:/:/X A.A. Gomenkosa a
j “_;“: ’ M (AR ERADCTR, V1, ETRBENE, BRERME) %’—ﬂﬂ,ﬁlé{&:ﬁﬁ) {smramans, GaMmin

/A
t/ (monmacs)

«19» despans 2025 r

PABOYASA ITPOTPAMMA JTUCITHTUIMHEI

«JIHCKpeTHas MaTeMaTHEA»
(Hammenoarite JLHCLIEIIIIHE)

Koxa nanpasnenis nogrorosxy/
sl i 09.03.03
ClHeLHaEHOCTH

Haumenosanue HanpasJieHEA

IIpuxnaznas wndopmatuka
TIOJrOTOBKM/ CHICHHANLHOCTH P i dop

Haumerosanue Mpuxnazgnas nadopmarika B nudopManuonnoi coe
HAIIPABIEHHOCTH P B 5 o
@opma obyuerns OYHO-3204HAas!

Iox nprema 2025

Canxr-Iletep6ypr— 2025



AHHOTaNus

Hucuunnuna «/luckpetHass maremMaruka» BXOAUT B 00pa30BaTeIbHYIO MPOTrpamMmy
BBICIIETO O0pa3oBaHWsi — TporpaMMy OakajaBpuaTa IO HAINpaBICHHIO MOATOTOBKH/
cnenuansHocTd  09.03.03  «IIpuknagHas wHboOpmaTuka» HampaBieHHOCTH «lIpukitagHas
uHpopMaTrka B MHPOpMaITMOHHOU cdeper. uciumumna peanusyercs kapeapoid «Ned1y.

JlucuuniauHa HalejaeHa Ha (GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

VYK-1 «Criocoben ocymiecTBIsATh MOUCK, KPUTHYECKUH aHAIM3 U CHHTE3 WH(OpMAIHH,
MPUMEHSTh CUCTEMHBIN TOXOJ JIJIsl pEIICHUSI TIOCTABICHHBIX 337124

YK-2 «CrocobeH ompenensaTh Kpyr 3ajlad B paMKax TOCTaBJICHHOW IeM M BBIOMPATH
ONTHUMAJIBHBIE CIIOCOOBI MX PEIEHUs, UCXOS U3 JEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIHUXCS
PECYPCOB U OTPaHUYCHUI)

OIIK-1 «CnocobeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHHXEHEPHBIC 3HAHMS,
METO/Ibl MATEMATHYECKOTO aHAJIN3a U MOJICTMPOBAHUS, TEOPETUUECKOr0 U IKCIIEPUMEHTAIBLHOTO
UCCJIEIOBaHUSI B MPO(PECCUOHAIBHOMN 1eATEeTbHOCTH

CopepxaHue IUCUUIUIMHBI BKJIIOYAET KPYr BOIPOCOB M3 TPEX pa3lesioB MaTEeMaTHKU:
TEOpUU MHOKECTB, KOMOWHATOPUKU U Teopuu rpados. B mepBom paznene paccMaTpuBaroTCs
MPOCTEHIINEe CBOWCTBA MHOXXECTB W OWHAPHBIX OTHOIICHWH, a TaKXKe OTHOIICHUS
SKBUBAJICHTHOCTH M Topsaka. OOcyxmaercs ymnoTpeOisemas B COBPEMEHHONW MaTeMaTHKe
CUCTEMA aKCHOM TEOPHH MHOXKECTB.

Bo BTOpOM paznene u3y4aroTcsi CyHIECTBYIOIINE YETHIPE CXEMbl BHIOOpA MOJMHOXKECTB, a
TaK)K€ TMOJXOJbl K PEIICHUI0 KOMOMHATOPHBIX 3a/ad B paMKax aiare0pamveckoro MeToja,
METOJIOB PEKYPPEHTHBIX COOTHOIICHH, TPOU3BOISAIINX (PYHKIIHMA, BKIIIOUEHUHN U UCKIIIOUEHUH.

B paznene teopust rpadoB 1aroTcsi HEOOXOIUMBIE CBEICHHS O TUIAX IpadoB, UX CBOMCTBAX
U paccMaTpPUBAIOTCS HEKOTOpbIE ONTHMHU3ALMOHHBIE aJrOPUTMBI TOCTPOCHHUs TpadoB C
3a/ITaHHBIMA CBOMCTBAMM, B TOM YHCJI€ QJITOPUTMbI PEIICHUS] YKOHOMUYECKUX 3a7[a4 Ha CETEBBIX
rpadax.

[IpenogaBanrie AMCHMIUIUHBI TpEIyCMaTpUBAeT CleAylomue (OpMbl OpraHHU3aINH
yueOHOro mporiecca: JEKIUH, MPAaKTUYECKUE 3aHATUS, CaMOCTOsITeNbHAs padoTa CTY/AEHTa,
KOHCYJIbTAIINH.

[TporpaMMoil MUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOUIUE BUABI KOHTPOJIS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTanus B opMe 3a4éra.

OO0mast TpyA0eMKOCTh OCBOSHUS JHMCIMILIMHBI COCTABIsET 3 3adeTHBIX eawHmibl, 108
4acoB.

S3bIK 00yueHus 0 JUCHMIIUHE KPYCCKUH »



1. TlepeuyeHb NJIAHHPYEMBIX Pe3yJIbTATOB 00y4eHHS 1O JTUCHUIIIMHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Llenp mpenopaBaHusl AMCUMIUIMHBI - JaTh CTyJIEHTaMH HEOOXOAWMBIE 0a30BBIE
3HAHUS M CHUCTEMATU3UPOBAHHOE NPEJCTABICHUE O TEOPUU MHOXKECTB, KOMOMHATOPHKE H
Teopur TrpadoB M HUX HMHTEPIpETAlUsAX, a TakKe IMPUBUTH WM HABBIKM PEIICHHS
ONTUMU3ALMOHHBIX 3a/la4 METOJaMHM JUCKpeTHOM MareMaTuku. CojepikaHue IUCLUIUIMHBL
SBISICTCA JIOTMYECKHM TPOJODKEHUEM COJEp)KaHMs JUCHMIUIMH: Kypca MareMaTHKA M|
UH(OpPMATHKH; BONPOCHI, HM3ydaeMble B Kypce IUCKPETHOW MaTeMaTHKH, Oa3upyroTcs Ha
o0IieMaTeMaTHYeCKUX Kypcax, M3y4aeMbIX CTYAGHTAaMHM Ha NPEABIYIIMX CeMecTpax, B
YAaCTHOCTH, B Kypcax MaTeMaTU4YECKOr0 aHAJIN3a U BBIYUCIUTEIbHON MaTEMaTUKH.

[TosTOMy HEOOXOIUMO HMMETh MPEICTABICHHE: O MECTE€ JAWCKPETHOM MaTeMaTHKH B
CTPYKTYPE COBPEMEHHON MAaTEeMaTUKH, CBA3M AUCKPETHOM MaTeMaTHKH C APYTUMH pa3lielaMu
MaTeMaTHKHU U MPUKJIATHBIMUA JUCIUTUTMHAMH T10 CIICIHATBHOCTH.

3HaTh: OCHOBHBIE 3aKOHBI TEOPUU MHOKECTB, OCHOBHbBIE COOTHOIIEHUSI KOMOMHATOPUKYU U
METO/bI ONTHMHU3ALNU TEOPUH rpados.

VYMerb: (popManu30BbIBaTH IMPAKTUYECKHME ONTHUMU3ALMOHHBIE 33aJaud M peuath ux
METOJaMH JIUCKPETHON MaTeMaTHKH.

1.2. JlucumniavHa BXOIUT B COCTaB 00s3aTEeIbHON YacTu 00pa3oBaTeabHOIN POrpaMMBl
BeIcIero oOpasoBanus (nanee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHs 110 AUCLUIIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbTratamu ocBoeHust OI1 BO.

B pe3ynbrare M3ydyeHus NUCLUILIMHBI OOYYaOLIUICS NOJDKEH 00J1afaTh CleAyHOIUMU
KOMIIETEHIIMSIMU WJTH WX 9acTsAMH. KoMIeTeHInu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynmna) Koxa u HaumenoBanue Kon n HanMeHoBaHMe UHIUKATOpa
KOMITETCHIINU KOMITETCHITUN JOCTHIKEHHST KOMITETCHIINI
VK-1 Cnocoben
OCYIIECTBIATh
yi . | YK-1.3.2 3HaTh METOAUKHA CUCTEMHOT'O
MOUCK, KPUTUYECKUM
MOAXO0Ma JIJIsl PEIICHHS] TIOCTaBIEHHBIX
aHalu3 U CUHTE3
YHuBepcanbHbIE 3a1a4
uH(popMaluuy,
KOMIIETECHIINU OHMCHSTE VK-1.B.2 B1ageTs HaBBIKAMH CUCTEMHOTO
p . MOAXO0/a JIJIsl PEIICHHSI TIOCTABIICHHBIX
CHCTEMHBIH MOJIXO]T
3aja4
JUISL pelLeHus
MMOCTaBIICHHEIX 3a7a4
YK-2 Cnocoben
OTIPENIETISATh KPYT
3a/1a4y B paMKax
IIOCTaBJIICHHOHU IIEJIN
U BBIOMpAThH VK-2.V.3 ymeTs BeIABUTATH
OINTUMAJIbHEIE aTbTEPHATUBHBIC BAPUAHTHI ICUCTBUH C
YHuBepcalbHbIe
CIIOCOOBI MIX [[eJTbI0 BRIOOpA ONTUMAJIBHBIX CIIOCOOOB
KOMITETCHITU N
pEIIeHUs, UICXO/s U3 | PEIICHUS 3a/1a4, B TOM YUCJIE C IIOMOIIBIO
JIEHCTBYIOLIUX U(POBBIX CPENICTB
MIPaBOBBIX HOPM,
HMEIOIIUX CS
pEeCypcoB U
OrpaHUYECHUN
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBBI MaTEMaTHKH,
Oo6menpodeccnoHanbHbIE .
MPUMEHSATD (U3HUKY, BRIYUCITUTEIILHON TEXHUKU U
KOMITETCHITUH
€CTECTBEHHOHAYYHBIE | TPOTPAMMUPOBAHUS




n obmenmkenepusie | OIIK-1.Y.1 ymeTs pemars cTanaapTHBIE
3HaHUS, METOIbI npodeccruOHaIbHBIC 33/1a4H C
MaTeMaTHYECKOTO MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
aHaJin3a u OOIIEMH)KCHEPHBIX 3HAHH, METOJIOB
MOJIeJTUPOBAHUS, MaTEeMaTHYeCKOro aHallu3a u
TEOPETUYECKOI0 U MOJCIIUPOBAHUS

HKCIIEPUMEHTAILHOTO

HUCCIICAOBAaHUs B

npodeccuoHanbHOM

JIEATEITLHOCTH

2. Mecro nucuurmHbl B cTpykType OI1
JucruniauHa Oa3upyeTcs Ha 3HAHUAX, paHee NPHOOPETEHHBIX CTYJAECHTAMH IpHU
W3YYECHUU CHEAYIOIUX AUCUUILUIAH:
— Maremaruka. MareMaTHuecKU aHalu3
— Maremaruka. AHATUTHYECKAs TEOMETPUS U JIMHEHHas ajareopa
— Hudopmaruka
Ha marepuane naHHOW AMCUMILTUHBI Oa3upyeTCsl TEOPETUUYECKUIl MaTepHall CIETYIOIINUX
JUCITUTLINH
Teopust cucTeM M CUCTEMHBIN aHaAIuU3;
— BBenenune B aHaM3 JaHHBIX
MoaenupoBanue
— HWudopmanmonnas 6e301macHOCTb,
a TakkKe IPYruX JIUCHUIUIHH OOMICTPOPECCHOHATBHOIO WM CHEIHAIBLHOTO IUKIOB, a TaKKe
crienuanu3anuii, peanuszyemsix B ['YAIL

3. O0beM M TPYI0eMKOCTb AU CHUILITHHBI
JHanuble 00 o0meM oO0beMe TUCHUIUIMHBI, TPYIOEMKOCTH OTIENIbHBIX BHIOB Y4eOHOM
paboThI 1O TUCIUIIMHE (M paclpesielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) IpeACTaBICHbI B
tabnuue 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh TUCIUITIIHHBI

TpynoemMkocTs 1o

Bun yuebHoit paboThl Bcero ceMecTpam
Ne3
1 2 3

Oowan mpyooemKkocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyeckoii RO020MoeKu
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCJIC:

nekruu (J1), (dac) 34 34

1('IpaI;TI/I‘{eCKI/Ie/CCMI/IHapCKI/Ie sarstus  (I13), 17 17

qac

naboparopusie pabots (JIP), (dac)

KypcoBo# npoekt (pabota) (KII, KP), (qac)

HK3aMeH, (Jac)

Camocmoamenvnas padboma, Bcero (4ac) 57 57
Buo npomesccymounoit ammecmayuu:. 3a4er,

mudd. 3auer, sx3amen (3auer, Judd. 3au, | 3ager 3auer
DK3.%%)

EX3

Ilpumeuanue: KaHIUAATCKHI SK3aMEH




4. Copep:kaHue IUCHUNTHHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH TUCIUTLIMHEI 110 pa3ieiaM | BUAAM 3aHATHH.
Pazpgenbl, TeMbl TUCHUIIIUHBI U UX TPYJOEMKOCTh IPUBEJCHBI B Ta0IUIIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Pasiennl, TEMBI AUCHUTLIMHEL Jlexuma | 113 (C3) - JIP KII CPC
’ (qac) (dac) (qac) (qac) (qac)
Cemectp 3

Pazgen 1. 6 3 9
Pasnen 2. 3 10
Paznen 3. 8 4 12
Paznen 4. 6 4 12
Pasen 5. 6 3 14
HUroro B cemectpe: 34 17 57
Hroro 34 17 0 0 57

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCSs B  HEMOCPEJICTBEHHOM  BBIMOJIHEHUU
oOydJarlolmMMUCS  OINpEeAeNeHHBIX  TPYIAOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymiei
PO ECCHOHAIBHON JEATEIHHOCTHIO.

4.2. Copep:xxaHue pa3/iesioB U TeM JIEKIIMOHHBIX 3aHATHI.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabnuia 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO [UKJIa

HOMep paszaeiia HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

1 MHoxecTBa U ONIepaly HAJl HUMU

1.1 MuoxectBo. PaBenctBo MHoxecTB. IlogmaOkectBo. Ilycroe
MHOXECTBO, YyHHUBepcyM. Jluarpammel Oiinepa-Benna. bynean.
CriocoObl  3amanusi  MHOXKeCTB.  OCHOBHBIE — Omepalud  Haj
MHOXeCTBaMH. AsreOpa MHOXKECTB, €€ OCHOBHbIE (OPMYJIBL
KoncturyeHrsl.

1.2.JlexapToBbI pPOM3BEAEHUS MHOXXECTB. bHHapHBIE OTHOIIEHMS.
OtobpaxxeHust ~ MHOXxecTB.  OOpasel, mpooOpas3bl,  oOpaTHbIE
oroOpaxkeHHsl, BUAbI OTOOpaxkeHuil. OYHKUMH, HX CBOHCTBA.
bunapHbie OTHOLIEHHS CIIEaTbHOTO BUAa. OTHOMIEHHS TOPAIKA.

1.3. DKBHBaJIEHTHOCTh M MOITHOCTH MHOECTB. KapuHanbHbIe Ynca,

IIKajna KapAWHAIBHBIX uuced. KoHeuHble, OecKOHEUHBIE, CUETHBIE,
OeccuéTHble, KOHTHHYaIbHbIE MHOXKECTBA, UX CBOWCTBA. ApuU(pMeTHKa
KapAUHAJIbHBIX YHCEIL.

2 Komo0nnaTopuka.

2.1 OcHoBHbIE (GOpMyITBI KOMOWHATOpWKU. BwiOopku. I[lpaBuia
CyMMBI U npousBeleHHA. [lepecTaHOBKH, pa3MelIeHUs, COUYETaHUs C
NOBTOpeHHsAMH W 0e3 mnoBTopeHuidl. bunom Hrelorona. CpoiicTBa
OMHOMHAIIBHBIX KO3(DPHUITHCHTOB.

2.2 [TpuHIMn BriIOUeHUH M ucKiIodeHni. DopMyna BKIFOUYEHUH
1 UcKtoueHu. [IpuMeHenne npuHIMNa BKIOYEHUN U UCKJIIOUEHUH K
PELLICHHUI0 HEKOTOPBIX KOMOMHATOPHBIX 3a/1ad.

2.3 [IpousBosinye GyHKINN, SKCIIOHCHIIUATIBHBIC TPONU3BOISIINC
¢bynkuum, neiictus Hag HAMU. [IpousBoasiine QyHKIHMH HEKOTOPBIX
KOMOWHATOPHBIX  TMOCHEAOBaTedbHOCTEH. MeTon  peKyppeHTHBIX




COOTHOLIEHNH. PeleHne IUHEHHBIX pPEKYpPpPEHTHBIX YpaBHEHHH C
MTOCTOSTHHBIMU Kodd dummmentamu. Yncna OuboHaIYw.

3 OcHoBbI Teopuu rpagos.

3.1 OcHOBHBIE TIOHSTHUS TEOPUH TpadoB

I'pad (oprpad), ero anementsl. Bunsr rpados (oprpador). OTHOIICHHS
Mexay snemeHntamu Tpada (oprpada). Crnocobbr 3amanus. CTeneHb
BepunHbl. M3oMopdusm. CBSI3HOCTS.

3.2 MapmipyTsl, myTH, TUKIBI MapmipyTsl B rpadax, ux Buabl. Llemns,
nuki. [lytu B oprpadax, nx sunbl. Korryp. Teopemsr 0 MapmipyTax u
nukiaax. OmpeneneHne dKCTpeMalbHBIX MyTel Ha rpadax. Brissienne
MapUIpyTOB C 3aJaHHBIM KoiudecTBoM pebep. Metox IlumbGenna.
AnroputMsl JlelikcTpsl U bennmana - Mypa nocTpoeHus KpaTdyainiero
MyTH. 3a7a9a 0 HaXOXJICHUH MAKCUMAIFHOTO IYyTH Ha AIlHKIMYECKUX
rpagax. Konryp. Teopemsr 0 mapmipyTax u nukmnax. O0xoasl rpagos.
OyHaMeHTaNbHBIC [TUKITBL.

3.3 JepeBss. [epeBo (opmepeso). KopHesble, OWHapHBIE IepEBbSL.
Teopembr 0 pepeBbsix. OctoBHBI Tpad. 3amaua o0 ocToBe
MUHUMaNbHOrO Beca. AnroputM IlprMma pacyera kparyaiiiero ocrtona.

4 IlnanapHbie U XpoMaTuyeckue rpagol.

[lnanapusie rtpadel. VYikimanka rpada Ha IUIOCKOCTH, OIWH U3
aNropuTMOB YKNaAku rpadoB. Xpomaruueckue rpadsl. Packpacku
rpagos. Teopema o ATH Kpackax, HCTOpHs €€ 10Ka3aTeIbCTRA.

5 JJ1eMeHTBI CeTeBOro NJIAHNPOBAHUS.

5.1. Cern, mnotoku B cersax OrmpeaeneHus ABYXIIOJKOCHOU
HanpaBJICHHOH CeTH, TOTOKa. 3a/1aya 0 MaKCUMaIbHOM MOTOKe. Paspes.
Teopema @opna-dankepcona.

5.2 OcHoBHBIE mMapaMeTpbl ceTeBbIX rpadoB. Kpurnueckume myTH,
paboThl, pe3epBbl. PesepBbl 1 coObITHH M paboOT ceTeBoro rpada.
Jluneiinble rpaduKy.

5.3. IlnanupoBanue norpedienus pecypca. CocraBieHue paclucaHuil
NIPY OTPAaHUYCHHUSX HA PECYPCHI.

4.3. TIpakTuueckue (CEeMUHAPCKHE) 3aHATHS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUIIE 5.

Tabnuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux No
DopMBbI o
Ne Templ mpakTHYECKUX TpynoemMKoCTsh, | IpaKTUYECKOH | pa3zeiia
. MPaKTUYECKUX
n/n 3aHATHN . (gac) NOJArOTOBKH, |INCLUI
3aHATHN
(gac) JIUHBI
Cemectp 3
1 | 1.1.CnocoGb1 3aJlaHus pelieHue 3 1
MHOECTB. JlmarpaMMmbl | CHUTYyallMOHHBIX
Oitnepa-Benna. bynean. 3a7a4

OcHOBHBIC OoIrcpanu HAIX

MHOXecTBaMHu. Anredpa
MHOXECTB, €€ OCHOBHBIE
bopMyIIBL. Pemenne

3aza4 Ha A0Ka3aTCJIbCTBO
TOXACCTB.

1.2. JlexapToBBbI

IMPONU3BCACHUA

MHOKECTB. bunapusie




OTHOIICHHUS.
JlokazaTeabCTBO CBOMCTB
JIeKapToBa
MIPOU3BEICHUS,
OMHApHBIX  OTHOIIEHHI
¢byaknuii.  OTHOIICHHS
MOpsAIKA.

1.3.3agaun Ha
pedIECKCUBHOCTD
(uppedIeKCUBHOCTS ),
CUMMETPUYHOCTD,
AHTUCUMMETPUIHOCTD,
TPaH3UTUBHOCTH
OWMHApHBIX  OTHOIICHUH,
SKBUBAJIEHTHOCTH.
HerictBus HaJ
KapAMHATbHBIMU
YHUCJIAMU.

2.1  BwiOopku. IlpaBumma
CyMMBl ¥  IIPOU3BEJICHUS.
[lepecTaHoBKH, pa3MelleHUS,
COUYETaHMsI C IOBTOPEHUSIMU
u 0e3 moBTOpeHuil. Pemenue
IPOCTBIX TEPEUNCIUTEIbHBIX
3azay.

2.2. IIpownsBoasmue
dyHKIHY,
HKCIIOHEHIINAJIbHbIE
IIPOU3BOISLINE byHKIUH,
IEUCTBUA Haj HUMU.
[TpounsBoasmue byHKIIUN
HEKOTOPBIX KOMOWHATOPHBIX
MOCJIE0BATEIBHOCTEN.
Meron PEKYPPEHTHBIX
COOTHOULICHUH. Pemenune
JUHEUWHBIX  PEKYPPEHTHBIX
YPaBHEHUH C MOCTOSHHBIMU
KO3 pULHEeHTaMU.

2.3. @opmyna BKIOYEHHN U
uckioueHuii.  I[Ipumenenue
NpUHLIMIIA  BKJIIOYEHUH U
UCKIIIOYEHUH K  PELICHUIO
HEKOTOPBIX KOMOWHATOPHBIX
3a/1a4.

perieHue
CUTYaIIMOHHBIX
3a1a4

3.1. Vmopspouenue ayr u
BEPIINH oprpada.
Pemenue
IKCTPEMAIbHBIX  3aJ1ad
teopuu rpados. Brermaua
MepBOi 4acTH
WHIUBUAYAITBHOTO
JIOMAIITHEro 3aJaHus.

perieHue
CUTYalMOHHBIX
3ama4y




3.2. Onpenenenue
OKCTPEMAJIBHBIX  IIyTE€H
Ha rpadax. BeisiBienue
MapILIpyTOB C 3aJaHHBIM

KOJIHYECTBOM pedep.
Meron [[Iumbenna.
AsiroputMmebl JleKkCcTphbl 1
bemmana - Mypa
MIOCTPOCHUS

3kparyaiiiiero IIyTH.

3amaya O HaxXOXKICHUH

MaKCHUMAaJIbHOTO ITyTH Ha

AIMKJINYECKUX rpadax.
3.3. O06x0/161 rpados.
OyHaaMeHTaTbHBIE KB
(mponoskenue).  Pemenue
IKCTPEMATbHBIX 3a1a4
Teopuu rpadoB
(3KCTpEeMalIbHbIE OCTOBBI).

41. Anroput™M  YKIaaKu
rpaga Ha IUIOCKOCTH.
Packpacku rpados.

4.2 AJroputMm dopna-
Qankepcona.  [locTtpoenue
HOTOKa MUHUMaJIbHON
CTOUMOCTH.

4.3  Kputuueckue  myTH,
pabotel, pe3epBbl. PesepBbl
Ui coOBITMM W paboT
cereBoro rpada. JluHelHbIe
rpauKy. [TnanupoBanue
noTpeOIeHus pecypca.

4.4 [InanupoBanue
noTpeOIeHUs pecypca.
CocraBneHue  pacnucaHuit
npu OrpaHMYEHUSX  Ha

pECYpCHI.

perieHne
CUTYallMOHHBIX
3aj1a4

4,5

Bcero
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4.4. JlaGopaTopHble 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IIPUBECHBI B TAOIUIIE 6.

Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

/o

HaunmenoBanue 1a60paTopHbIX paboT

TpynoemkocTs,
(gac)

N3 Hux
MIPAaKTUYECKOU
MIOJATOTOBKH,
(dac)

Ne
paszena
JIACITATT

JINHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero




4.5. KypcoBoe npoekTHpPOBaHUe/ BbINOJHEHHE KYPCOBOH padoThI
VY4eOHbIM NJITAaHOM HE IPEAYCMOTPEHO

4.6. CamocTosiTeJIbHasi padoTa 00y4aKOIIMXCS
Bunsl camoctosTensHON paboOThI U €€ TPYIOEMKOCTh PUBEIEHBI B Ta0nuLe /.

Tabmmua 7 — Bugsl caMoCcTOsTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 3,
Bun camocrosiTensHOM paboThI
qac qac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania
15 15
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
Pacuerno-rpadguueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 35 35
ycneBaemoctu (TKVY)
Jomamnee 3amganue (/13)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOYHOU 7 7
arrectanuu (I1A)
Bcero: 57 57

5. llepeyeHb yueOHO-METOANYECKOTO OOeceYeHUs

JJISl CAMOCTOSITEJILHOM Pa0d0ThI 00y4aI0IMXCS 110 JUCHUILIHHE (MOLYTI0)

Y4eOHO-MeTOAMYECKHE MaTepHalbl Il CaMOCTOSITENIbHOM padoThl 00yYaromMXCsl yKa3aHbl B

.o 8-10.

6. IlepeyeHb MeYaTHBIX U JIEKTPOHHBIX Y4eOHbIX H3AaHUM

[lepedyeHb neUaTHBIX U DJICKTPOHHBIX y4eOHBIX M3/IaHUI MpUBEEH B TaOIUIE 8.
Tabnuua 8— [lepeueHb MevyaTHBIX U ANIEKTPOHHBIX YUEOHBIX M3AaHUI

Komiuectso
AK3EMILTIPOB B
Ulg_ll_ﬂgj):gec bubnuorpaduueckas ccpiika 6H(6KH;)(;I:KC
ANEKTPOHHBIX
AK3EMILISIPOB)
W30paHHble pa3felibl  MaTeMaTHYeCKOH  JIOTHKH 19
yaebnoe nocobue / C. JI. llanopes ; C.-Ilerep6. roc.
VH-T a’pokocM. mpubopoctpoenus. - CII6. : Usn-Bo
I'VAII 2018. - 288 c.
[519.6(075) H | A.A. HaGebun [luckperHas MmatemaTka. — M: 5)
13 519.6/.8] Hayuansrii mup, 2010. — 509 c.
[519.7(075) [ Huckpernas marematrika. OCHOBHBIE OHSTHS TEOPUU 77
48 519.6/.8] yrcen: Mmetoandeckue ykazanus/ C.-Ilerep0. roc. yH-T
a’pokocm. mpubopoctpoenus; coct. C. B. denopenko. -
CII6.: T'OY BIIO "CIIGI'YAIT", 2011. - 16 c.
[519.7(075) I JuckperHas marematrka. JlOTOTHUTEIbHBIC TJIaBbI 83

48 519.6/.8]

Teopuu uncen: Mmeroandeckue ykazanus/ C.-Ilerep0.




roc. yH-T a3poKocM. nnpubopoctpoenus; coct. C. B.
®enopenko. - CI16.: [OY BIIO "CII6I'YAII", 2011.

http://e.lanbook. | Acano M.O., bapauckuii B.A., Pacun B.B.
com/books/elem | JuckpeTHas matemaTrka: rpadbl, MAaTPOUIBI,

ent.php?pll_cid | anroput™sl [Jnexrponnbii pecype] - CIIO.:
=25&pl1_id=53 | U3narenscro «Jlanby, 2010. — 368 c.
6

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

7. IlepedeHb AJIEKTPOHHBIX 00pa3oBaTeIbHBIX PECYpPCOB
MH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»
[lepeuenn AIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uH(pOPMaLMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadimie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OO0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
Ne n/nn Haumenosanue

He npenycmotpeno

8. IlepeyeHb HHGPOPMAMOHHBIX TEXHOJIOT Wit
8.1. [lepeyenp mnporpaMMHOro oOecreueHusi, HCHOJIb3YEeMOro IpH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoLecca M0 AUCLHUILINHE.
[lepeuyeHpb uCnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacranieH B Tadbnuue 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEeMbIX npu
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPOoIlecca MO AUCIHILTHHE

[lepeuenr uCHONMB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— IlepeyeHb HHPOPMALTMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuajbHO-TeXHUYecKas 0a3a
CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBIeH B TabmuIel 2.

Tabmuma 12 — CocTaB MaTepHaIbHO-TEXHIUYECKOH 0a3hl

Ne HaumeHoBaHMe cOCTaBHON YacTu Howmep aymutopun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)

1 | JlexuuoHHas ay1uTopus 52.19; 52.17; 52.15



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=536
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=536
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=536

10. OneHouHbIe cpeACTBA ISl IPOBEIEHUsI POMEKYTOUHOM aTTeCTAIlUN
10.1. CocraB OICHOYHBIX CPEACTBIJIS TPOBEIACHUS IPOMEKYTOYHOH aTTeCTAI[UH
o0ydJaronuxcs mo JUCHUTIIMHE TpUBEeH B Tadymie 13.

Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTAIlH

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOUHBIX CPEACTB

3auer Cnucok BOMpOCOB;

TecTtsr;
3amaun.

10.2. B xauecTBe KpUTEPHEB OIEHKH YPOBHs C(HOPMUPOBAHHOCTH (OCBOCHHMS) KOMIIECTCHITUI
o0yyaromuMucsi  OpuUMeHsieTcss  S5-0aylbHasg — IIKalna  OLEHKHM  CPOPMHUPOBAHHOCTH
KOMIIETEHIIMI, KOTOopas mpuBeneHa B Tabmuue 14. B TedeHue cemecTpa MOXKeT
ucnosap3oBatbesl 100-0amnpHas mIKana MOIYJIbHO-PEUTHMHIOBON CUCTEMBbI YHMBEpPCUTETA,
IpaBWJia HCIOJb30BAaHUS  KOTOPOM, YCTAHOBJIIEHBI COOTBETCTBYIOIIMM  JIOKAJIbHBIM
HOpMaTUBHBIM akToM ['YAIL

Tabnuna 14 —Kputepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUN

Or11eHKa KOMITETEHIUI

XapakreprucTiuka chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayutpHad mIKama PAKTEp (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepuar,

— YBEPEHHO, JIOTUYHO, MOCJICI0BATEILHO U TPAMOTHO €TI0 U3J1araer;

— OMUPAsICh HAa 3HAHMS OCHOBHOW W JIONIOJIHUTEIBHOW JIUTEpPaATYpHI,
TECHO MPUBS3HIBAET YCBOCHHBIC HAYYHBIE MMOJIOKEHHSI C MPAKTUYECKON
JIeATEILHOCTBIO HAITPaBJICHUS;

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOJIHO BJIaJICET CUCTEMOI ClIelMaTIN3uPOBAHHBIX TOHSITUH.

«OTJIIMYHO»
<Ga4YTCHO»

— oOyyarouiicss TBEPI0 YCBOMI MPOTPaAaMMHBIN MaTepuai, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HEe JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEI;

— YBSI3bIBA€T YCBOCHHBIE 3HaHUS C MPAKTUYECKOH AESITeThHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIaJICET CUCTEMOM ClelnaIn3uPOBAHHBIX TOHSITHH.

(XOPOLIO»
(Ga4YTCHO»

«YOOBJICTBOPUTCIIEHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONHMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM NPUMEHEHUW 3HAHWUU
HaIlpaBJICHUS;

— cnabo apryMeHTUpYeT Hay4dHbIE MOJIOKEHHUS;

— 3aTpyaHsieTcs B (OPMYIMPOBAHUN BHIBOJOB U 0000IICHMIA;

— YaCTUYHO BJIAJECET CHCTEMON CIIENMAIN3UPOBAHHBIX MOHSITHIA.

(Ga4uTCHO»

HCYIOBJICTBOPUTCIILHO»

— O0ydJaromuiicss HE YCBOWJI 3HAYUTEIHHOW 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKAeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTH NP
paccMOTpeHHH TIPo0JIeM B KOHKPETHOM HalpaBJICHUH,

— MCTIBITBIBAET TPYTHOCTH B MMPAKTHYECKOM PUMEHEHNUN 3HAHU;

— HE MOXKET apryMEHTHPOBATh HAYYHbIC MTOJIOKCHHUS;

— He (JOpMYIHPYET BHIBOJAOB U 0000IICHHI.

«HEC 3a4YTCHO»

10.3 TumnoBble KOHTPOJIbHbIE 3aJaHUSI WX UHBIC MAaTEPUAIIBI.




Bormpocs! (3agaun) nist sK3amMeHa mpeIcTaBieHbl B Tabmwuie 15.

Tabnuna 15 — Borpocs! (3agaun) 1s 9K3aMeHa

Ne i/m [lepeuens BonpocoB (3aa4) AJsl IK3aMeHa Kon
UHIMKaTOpa
Y4eOHbIM IIJIAHOM HE IPETyCMOTPEHO
Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera
Kon
Ne i/t [Tepedyens BonpocoB (3a1av) 11 3aueta / nudd. 3auera HHKaTOpa

1. MHuoxecTBa U aelictBud Haja HUMH. CBoiicTBa MHOXecTB. 3akons! | OIIK-1.3.1
aJireOpbl MHOXKECTB.

2. Otnomenuss u  Qynxnun. Kommosuiust OuHapHbIX oTHOmmeHui. | OIIK-1.3.1
VHbEKTHUBHBIE, CIOPbEKTUBHBIC U OMEKTHBHbIE (DYHKIIMH.

3. OTtHoueHus SKBUBAJIEHTHOCTH. PepnexcuBnocts, | OIIK-1.3.1
CUMMMETPUYHOCTb, AHTUCUMMETPUYHOCTb, TPAaH3UTHUBHOCTb. Bua
MaTpHII, BEIPAKAIOUINX 3T CBOKCTBA.

4, OtHoueHus: nopsiika. YacTUUHBIA MOPSAIOK 3iaeMeHTOB MHokecTB. | OITK-1.3.1
Jwnarpammsl Xacce.

5. OKBHUBAJICHTHBIC, KOHEYHbIC M OCCKOHEUHBIC MHOXKECTBA. OIIK-1.3.1

6. Ot160p nmonMuoxkecTB. Unciio nepectaHoBoKk ¢ moBTopenusimu u 6e3 | OIIK-1.3.1
noBTOpeHUH. Yuciio coueTaHuii ¢ MOBTOPEHUSIMU U €3 TOBTOPEHUH.

7. bunom HproToHa u cBoiicTBa GMHOMHUATIBHBIX KOO PUITEHTOB. OIIK-1.3.1

8. [TolnHOMMANIbHAS TEOpEMA. OIlK-1.3.1

9. [TpousBonsmas Qynkuus. Onepauuun B kiacce mnpousBosamux | OIIK-1.3.1
¢yukuuii.  IlpousBoasiiue  QYHKIUMM — TOCIEI0BATEIbHOCTEH

10. [TpousBoasias pyHkuus nocienopareabHoctu yncen Grubonayyu. OIlK-1.3.1

11. Meton pekyppeHTHBIX cooTHOUEHHH. BbiBon (opmysbl OIIK-1.3.1

12. Merton Briouenunii u uckirouennii. llogcuer umcna snemenrtos | OITK-1.3.1
00BbETMHEHNSI MHOKECTB. VYK-1.B.2

13. dopmyna BKIIOYEHUH M UCKIOYEHMH A7 MHOXecTBa 3ieMeHToB ¢ | OIIK-1.3.1
COBMECTUMBIMHU CBOMCTBAMH. VK-1.B.2

14. VY4er BecoB B popMyIie BKIIOYCHUH U UCKIIOUECHUH. OIIK-1.3.1

YK-1.3.2

15. 3anaua o yncie 6ecropsakos. DyHkIms Ditnepa. OIIK-1.3.1

16. I'padbl, Buasl rpadoB, crnocodbbl ux 3amanus. Mapupytsl, nemnu, | OIIK-1.3.1
ITUKJTBI.

17. Matpu1ibl CBSI3HOCTH, JOCTH>KUMOCTH U KOHTpaocTwxkuMocTu rpada. | OIIK-1.3.1

18. MeTtpuueckre XapakTepuCcTUKU rpada. OIIK-1.3.1

19. YnopsnounBanue Ayr U BEpIIMH oprpada. OIIK-1.3.1

20. BrisiBienne MapumipyToB C 3aJaHHBIM KoimdecTBoM pebep. Meton | YK-1.B.2
Hlumbenna. OIIK-1.3.1

21. Anroput™m JIeHKCTpPHI. OIIK-1.VY.1

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




23. AJTOPUTM HaXO0KJICHUS MAaKCUMAJIBLHOTO TyTH. YK-2.V.3

24. Jepesbst. [locTpoeHrie MUHHMaIbHOIO OCTOBA. YK-2.V.3

25. OitnepoBsl rpadwl. [IpusHak sinepoBoctu rpada. Anroputm Onepu. | OIIK-1.V.1

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

27. DyHIaMEHTAIbHBIC ITUKIIbI, MAaTpUIla (PyHIaMEHTAIbHBIX IUKJIOB. OIIK-1.V.1

28. He3zaBucumeie muoxectBa rpada. Jomunupoanue. Onenku umucna | OIIK-1.Y.1
BEPIIMHHOIN HE3aBUCUMOCTH M YUCJIa JOMUHUPOBAHHUS.

29. Kinuku rpada. Anroput™ BeiieneHus KinkK B rpade. Marpuna kiuk. | OIIK-1.V.1

30. [Tnanapuocts rpadoB. CpoiictBo romeomopdusma. Teopema | OIIK-1.Y.1
IToutpsaruna-KypaToBckoro. Ynciio rmiaHapHOCTH.

31. ANTOpUTM YKJIaZKH rpada Ha MI0CKOCTb. OIIK-1.3.1

32. Xpomatudeckue rpadel. I'mmoresa uerbipex kpacok. Omenku | YK-2.V.3
XpOMAaTUYECKOTO YHCia. ANTOPUTM MOCIENOBATEIbHON PAaCKpacKu
rpada.

33. [Toroku B ceTsix. Teopema @opna — Daykepcona. OIIK-1.VY.1

34. DJNleMeHThl ceTeBOro IuiaHupoBanus. Kputuueckue nytu u cpoku. | OIIK-1.V.1
Pannue m mo3gHuMe Cpoku cBepuieHust coObITUi M padoT. Pesepsor | OIIK-1.3.1
BpPEMEHH.

35. JlunHeitHbIe TpaduKH. OIIK-1.V.1

[lepeuenr TeM [l KypCOBOTO MPOESKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOTHI
MpeICTaBJICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

No /i1 [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOSKTUPOBAHUS/BIITOIHEHHS
B KypCOBOH paboThI
Y4eOHBIM MJIaHOM HE IPEIYCMOTPEHO
BOHpOCBI AJi1 MPOBEACHHUA HpOMC)KYTOLIHOI\/JI arreécraliu B BHUAC TCCTUPOBAHUA

npeJcTaBiIeHbl B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

y Koz
Ne n/n IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB
UHIMKaTopa

1 [IpounTaiiTe TEKCT U 3aIULINTE Pa3BEPHYTHIN OTBET. OIlK-1.3.1
Bri6epute cxemy BeiOOpa mpousBo el pynkuun s (N, r) coueranuii | OITK-1.V.1
C OIrpaHUYEHHBIM YHCIIOM TOBTOPEHUI.

2 [IpounTaiiTe TEKCT U 3aIMILNTE Pa3BEPHYTHIN OTBET. OIlK-1.3.1
OnumuTe MeToIbI YU€Ta KOJIMYECTBA JIEMEHTOB ¢ COBMECTUMBIMU OIIK-1.V.1
CBOMCTBAMH.

3 [IpounTaiiTe TEKCT U 3aIUILNUTE PA3BEPHYTHIN OTBET. OIlK-1.3.1
VY CTaHOBUTH COOTBETCTBUE B METOJE KOPPEKTUPOBKHU MeTOK M ouepenu B | OIIK-1.V.1
anropurme bemmana - Mypa.

4 [IpounTaiiTe TEKCT U 3aIUIINTE pa3BEPHYTHIN OTBET. YK-1.3.2
VYkakurte nmocie0BaTeIbHOCTh OYKB MM IIU(P B IepeBe MOUCKA KIUK VK-1.B.2
rpada.

5 YKaKuTe Bce CIIOCOOBI TOCTPOCHUS Pa3pe30B MPH ONpPeAeTICHIUN VK-2.V.3
min(max) moToka B CeTH.

Kirouun npaBuiibHBIX OTBETOB Ha TECThI pa3MelieHbl B [Ipunoxenuu 1 k PII/] u naxoasTcs y
cnenuanuctos o YMP kadenpsr 41, 3amectutens 3aBefyroniero kaheapoit 1 pyKoBOAUTEINS
00pa3zoBaTenbHON MTPOTPaAMMBI.




CucreMa OIleHMBAaHMA TECTOBBIX 3aJaHUN [T0Ka3aHa B Tabiuie 18.1
Tab6muna 18.1 — Cucrema OLlEHUBAHNSA TECTOBBIX 3aJaHUNA

Ne VYkazaHus 10 OLICHUBAHUIO Pesynprar onieHMBaHUA
(GasIBl, MOJTyYEHHBIC 3a BBIIOJTHEHUE \
XapaKTEPUCTHKA MPAaBHIHLHOCTH OTBETA)

1 3ajaHue 3aKpbITOrO THIIA Ha [TonHOE coBIIaieHUE ¢ BEPHBIM OTBETOM
YCTaHOBJIEHHE COOTBETCTBUS oneHuBaercs | 6amiom, HEBEPHBIH OTBET
CUHTAETCs BEPHBIM, €CIIU Wi ero orcyrcrsue — 0 6amios (160
YCTaHOBJIEHBI BCE COOTBETCTBUS YKa3bIBACTCSl «BEPHO» \ KHEBEPHOY)
(To3uIMU U3 OAHOTO CTOIOIA
BEPHO COIOCTABJIEHBI C TO3ULIUAMU
JPYroro CToJ011a)

2 3alaHue 3aKpBITOTO THUIIA Ha [TonmHOE COBMaieHUE C BEPHBIM OTBETOM
YCTAQHOBJICHHE ouieHuBaercs | 6aiom, ecinu JOMmyLIeHbl
MOCJIEI0BATEIbHOCTH CUUTACTCS OIMOKH WA OTBET OTCYTCTBYET — 0
BEPHBIM, €CITH [TPABIIBHO yKa3aHa | O0aJuIoB (OO yKa3bIBACTCS «BEPHONM
BCsl IOCJIE0BATEIbHOCTh HUQP «HEBEPHOY)

3 3ananue koMOuHUpoBaHHOro Tuna | [losHoe coBmazeHne ¢ BEpHBIM OTBETOM
C BBIOOPOM OZHOTO BEpHOTO OTBETA | OleHHBAeTCs 1 6amioM, HeBEepHBINA OTBET
U3 YEThIpeX NPeJIOKEHHbBIX U i ero orcyrcrsue — 0 6amioB (160
000CHOBaHHMEM BBIOOpA CYMTACTCS | YKA3bIBACTCS «BEPHO»\ KHEBEPHOY)
BEPHBIM, €CJIU PaBUJIBHO yKa3aHa
dpa U MpuBeIeHbl KOHKPETHBIE
apryMeHTBbI, UCIOJIb3yeMble TIPU
BbIOOpE OTBETA

4 3ananue koMOMHUpoBaHHOro TuNa | [TosHOE coBMazieHne C BEPHBIM OTBETOM
¢ BBIOOPOM HECKOJIBKHUX BapUaHTOB | OlleHHMBaeTcs 1 GayioM, eciiy JOMyIIEeHbI
OTBETA U3 MPEITI0KEHHBIX U OLIMOKH WM OTBET OTCYTCTBYeT — 0
pa3BepHYTHIM 0OOCHOBAaHUEM 0aiioB (71100 yKa3bIBACTCS «BEPHOM\
BbIOOpA CUMTACTCS BEPHBIM, €CIIN «HEBEPHOY)

NPaBWIBHO YKa3aHbI IUPPHI U
IPUBEICHbI KOHKPETHbIE
apryMEHTHI, UCTIOIb3yeMbIe TIPH
BbIOOpE OTBETOB
5 3aanue OTKPHITOTO THIIA C [IpaBuibHBIN OTBET 3a 33JIaHUE

Pa3BCPHYTBIM OTBETOM CHUTACTCA
BCPHBIM, €CJIM OTBET COBIIAAACT C
9TAJIOHHBIM IO COACPIKAaHUIO U
IIOJIHOTE

orieHnBaeTcs B 3 Oaia, eciy AOMyIIeHa
oxHa omuoOKka \ HeTOYHOCTH \ OTBET
MIPaBUJIbHBIN, HO HE TIONHBIH - 1 Oai,
ecITi JIomyineHo 6osee 1 omuoOku \ oTBET
HETPaBWIbHBIH \ OTBET OTCYTCTBYET — O
0amtoB (TMOO yKa3bIBAETCS «BEPHOM\
«HEBEPHOY)

WHCTpYKITUS IO BHITIOTHEHUIO TECTOBOTO 3aaHMs HAXOIUTCs B Tabmuie 18.2.
Ta6mmma 18.2 - UHCTpyKIHS 110 BBITOJTHEHUIO TECTOBOTO 33/IaHUS

No

Tun 3aganus

WNHucTpykuus

3aaHue 3aKpBITOTO THUIIA HA
YCTQHOBJICHHE COOTBETCTBUS

IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHUE.
K xaxxpoii mo3unuu, JaHHOH B JIEBOM CTOJIOIIE,
oI0EpPUTE COOTBETCTBYIONIYIO TTO3UITHIO B




MPaBOM CTOJIOIIE

2 3ananue 3aKkppiToro Tuna Ha | [IpounTaiiTe TEKCT U yCTaHOBUTE
YCTaHOBIICHHE HIOCJICIOBATEILHOCTD
II0CJIEI0BATEIEHOCTH 3anuImnTe COOTBETCTBYIOUIYIO
HOCJICIOBATEIBHOCTh OYKB ClIeBa HAIIPaBo
3 3ananne koMOuHUpoBaHHOTO | IIpounTaiiTe TEKCT, BHIOEPUTE MPABUIIBHBIHI
THIIa C BEIOOPOM OJTHOTO OTBET U 3alHUIINTE aPTYMEHTHI,

BEPHOI'0 OTBETA U3 YETHIPEX 000CHOBBIBAIOIIHE BEIOOp OTBETA
NPEUIOKEHHBIX U
000CHOBaHHEM BhIOOpA

4 3ananue komOuHupoBanHoro | [IpouunTaiiTe TekcT, BEIOEPUTE MIPaBUIIbHbBIE
THUIIA C BBIOOPOM HECKOJIBKUX | BAPUAHTHI OTBETA H 3AMHIIUTE ApPTYMEHTBI,
BapHAHTOB OTBETA U3 000CHOBBIBAIOIIUE BHIOOP OTBETOB

MMPCAJIOKCHHBIX U
Pa3BCPHYTHIM 000CHOBaHHUEM

BBIOOpA
3) 3a/laHue OTKPBITOTO THUIIA C IIpounTaiiTe TEKCT U 3aIUILINTE PA3BEPHYTHII
pa3BEPHYTHIM OTBETOM 000CHOBaHHBIH OTBET

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUTHHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOydeHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

1 HaxoxzaeHne MUHUMAIBHOIO IO BECY ITYTH B OPUEHTUPOBAHHOM Tpade
METOAOM [IeHKCTpHI;

2 HaxoxxaeHne MaKCUMaJIbHOTO TI0 BECY ITYTH B OPUEHTHPOBAHHOU Tpade
[IEPEYUCIIUTEIBHBIM METOJIOM;

3 HaxoxkneHne MUHIMAJIBHOTO 110 BECY ITYTH B OPUEHTHPOBAaHHOH Trpade
MeroaoM bennmana-Mypa;

4 HaxoxxJeHue MUHUMAaJIbHOTO 110 BECY OCTOBAa HEOPUEHTUPOBAHHOTO

rpada no meroxy 6mmxaiinero cocena (Ilpuma);

HaxoxneHne MakcuManbHOTO ITOTOKA B OPUEHTUPOBAHHOM rpade;

[TocTpoeHne 1 HaxOX/I€HUE XapaKTEPUCTHK CETEBOro rpaduka;

7 TlocTpoeHue U HaXOXACHUE XapaKTEPUCTUK JIMHEIHOTrO rpaduka;

o o1

10.4 Metoauveckre MaTepUabl, OMPENeSIONINe MPOIEAyphl OLIEHUBAHUS HHIUKATOPOB,
XapaKTEepU3YIONIUX dTanbl  (OPMUPOBAHUSA KOMIIETEHIIMMA, COJIEpKaTCs B  JIOKAJbHBIX
HOpMaTUBHBIX akTax ['YAII, pernameHTUpYOMUX TOPSIIOK U MPOLIEAYPY MPOBEACHUS TEKYLIETO
KOHTPOJIS YCTIEBAEMOCTH M TTPOMEKYTOUHOM aTTecTaruu odoyqarontuxcs ['Y AT

11 MeToanyeckue yKa3aHus I 00y4AUIUXCH M0 OCBOCHH IO TUCHUILIHHBI

11.1 Meroanueckue yKazaHus [UIsi OOYYAIOMIMXCS TI0O OCBOCHHUIO JIEKIIMOHHOTO
MaTepuana.

OCHOBHOE Ha3HAYEHME JIEKIIMOHHOIO MaTepuana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOoe U SICHOE H3JIOKEHHE ydeOHOoro marepuana. HasHaueHue COBpEMEHHOH JIEKIIMU B




paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMAIMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpOOJEeM JUCLMIUIMHBI, METOJOB HAy4yHOrO IIO3HAHMS, HOBEHIIMX
JOCTYDKEHUI HaydyHOW MBICTU. B yueOHOM mporiecce JICKIUS BBIMOIHSIET METOJI0JIOTHIECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW oO0yacTH 3HaHUs, €€ MpoOJeMbl, AAaeT IEeTbHOE MPEACTaBICHUE O IUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00YYaIOIMIMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUN, YPOBECHb
KOTOPBIX OIPEEIISIETCS LEIEBOM YCTAaHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TOJIy4€HHE OIbITa TBOPYECKOM pabOThl COBMECTHO € IPENOJaBaATEIEM;

— pa3BuTHE HIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K  IpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOIO MBIIITICHHUS.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEPEca, HEOOXOAUMOTO Il CAMOCTOSTEILHON PabOThI;

— TOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKH U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIlIne Tofbl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuasl (BbIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlekuMOHHBI MaTepual MOXET COIPOBOXKIATBCA JAEMOHCTpalUed CIIAi0B W
UCIOJIb30BAaHUEM Da3JaTOYHOIO MaTepuajlia IpU IPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 TUCLHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKINOHHOIO MaTepuaa:

Jlekuus 1. UndgopmanuoHHast JJeKIMS.

MmuosxectBo. PaBenctBo mHoOxecTB. IlogmHoxkecTBO. IlycTO€ MHOXKECTBO, YHMBEPCYM.
Juarpammsl Ditnepa-Benna. bynean. CrocoOsl 3a1anust MHOKeCTB. OCHOBHBIE OIepaliu
HaJ MHO)KecTBaMU. AnreOpa MHOXECTB, €€ OCHOBHbIE (DOPMyJbl, 3aKOHBI aJIreOpsl
MHOXecTB. llonstne OyneBoi anreOpbl. Anredpa MHOXKECTB Kak MOJeNnb OyleBoil
anredpsl. KOHCTUTYEHTHI.

Jlekuus 2. UnpopMannoHHas JeKIus.

JlexapToBbl pou3BeeHUsT MHOXKeCTB. buHapHble oTHOIIEHUs. OTOOpaXKEHUs] MHOKECTB.
OO0pa3bl, mpooOpa3bl, oOpaTHbIE OTOOpakeHUs, BHABI OTOOpaxeHuil. DyHKUIUU, HX
cBoiicTBa. buHapHbIe OTHOIIEHUS ClIeUANIbHOTO BUua. OTHOILIEHUS TOPSAKA.

Jleknus 3. IIpobaemuas jJekuus.

OKBUBaJEHTHOCTh U MOILHOCTh MHOXECTB. KapauHanpHble 4Kcia, 1IKajga KapIuHaIbHbBIX
yucen. Koneunsle, 6eCKOHEUHbIE, CUETHBIE, O€CCUETHBIE, KOHTUHYAJIbHbIE MHOKECTBA, X
cBoiicTBa. Apu¢MeTuka KapauHaJIbHbIX yucesl. OOCyXJAeHHE MOHATUS MaTeMaTH4ecKON
0ECKOHEUHOCTH Ha IPUMEpE IIKAJbI allehOB U MUPOBO33PEHUYECKAs. POJIb ITOTO TOHATHS.
Jlekuus 4. UndopmanuoHHasi JJeKIMS.

Bri6opku. [IpaBuna cymmel u npousBenenus. [lepectaHoBKH, pa3MeIIeHuUs, COUCTaHUS C
MOBTOpPEHUSIMH U 6e3 nmoBTopeHuil. bunom HproToHa, monmuHOMMaIBHAS TEOpEMA.
CBoiicTBa OMHOMHATIBHBIX KOAPPHUIIMEHTOB.

Jlekuus 5. UndgopmanuoHHasi JJeKIus.

MeTtoa peKyppeHTHBIX COOTHOIIEHUH, U ero UCIOIb30BaHUE JUIS BhIBOJA (hopmy,
CBS3BIBAIOIIMX OMHOMHANBHBIE KOd(hdumeHTsl. [IponsBoasire hyHKuy,
HKCIOHEHIIMAIbHbIE TPOU3BOAAIINE (DYHKIIMU, NeHCTBHS Haa HUMH. [IponsBonsiiue
(GYHKIIMM HEKOTOPHIX KOMOMHATOPHBIX MOCIIE0BATEIHHOCTEHN (C OTpaHUUEHHBIM U
HEOTrPaHUUYEHHBIM YK CIIOM NMOBTOpeHUH ). OTHOPOIHBIE U HEOIHOPOAHBIE INHENHBIE
PEKYPPEHTHBIE COOTHOLICHHS.

Jlekuus 6. UndpopmMannoHHas JeKnus.




®dopmyna BKIIOYCHUH U UCKITIOYCHHH. BBIBOI 1 00CYKIEHIE COOTBETCTBYIOMINX (HOPMYIL.
[IprMeHeHre NpUHIUIIA BKIIOUYEHUH U UCKITIOYEHHU K PEIIEHUIO HEKOTOPBIX
KOMOMHATOPHBIX 33]1a4.

Jlexkuus 7. .IlpoGaemMHas jJexkuusi.

Yuér BecoB B (opMyre BKIHOYCHHH W HCKIoueHud. DyHkumm ODitniepa u MéEbuyca.

Pa3bop u pemenue 3amay NPaKTUUYECKOIO COJAEP)KAHUSA C MCIIOJNB30BAHMEM BECOB B
dopMyne BKIIOYCHHN W UCKIodeHWd. DyHKIMsA Diliepa U MOPOXKIAEMBIH €10 Kiiacce
KOMOMHATOPHBIX 33]1a4.

Jlekuus 8. UndopmanmoHHasi JJeKIus.

I'pad (oprpad), ero snementsl. Bunsl rpados (oprpagos). OTHOLMICHHS MEXKITY
anemeHTamu rpada (oprpada). CriocoOsl 3ananus. CteneHb BepmuHbl. M3omopduzm.
CaszHocTh. MapmipyTsl B rpadax. Teopemsl 0 MapiipyTax u nukiax. Onpenenenne
MapIIpyTOB, COCTOALINX U3 PUKCUPOBAHHOTO KOJUUECTBa pedep. YopsioueHue ayr u
BepwuH oprpada, anroputm dankepcoHa.

Jlekuus 9. UndopmanuoHHasi JJeKIus.

Teopemsl 0 MapiIpyTax 1 HukiIax (mpogojnkeHue). Anroputmsl Jlelkcerpel u bemimana-
Mypa, anropuT™ BBIYHCIEHUS MAaKCUMAIBHOTO IO BECY MMyTH. MapmipyThl U MMyTH
(nponomxenue). lepeBo (opaepeBo). KopHesbie, OuHapHbIe 1epeBbs. Teopembl 0
nepeBbsix. O6xo/1bI rpadoB. DUIEPOBI U TAMUIBTOHOBBI IUKIIBL. AnroputM Dnepu.
Jlexnus 10. Ilpodaemuast Jekuus.

OdyHaamMeHTanbHbIe UKIBL. MaTpuna ¢pyHIaMeHTaIbHBIX TUKIIOB. Pemenue
AKCTPEMAIILHBIX 3a71a4 TEOPUH TPadoB (IKCTPEMATLHBIC OCTOBHI). AJITOPUTM OJIMKANIIIETO
cocefia MOCTPOEHHS OCTOBA JIEpPeBa.

Jlekums 11. UndopmannonHas JeKuus.

[Tnanapusie u xpomaruueckue rpadpl. YUCI0 MIIaHAPHOCTH U XPOMATHYECKOE YHCIIO U UX
OIICHKU. ANITOPUTM YKJIaJIKu Tpada Ha miockocT. Packpacku rpados.

Jlexknus 12. IlpodaemHuast iekuusi.

Teopema o "eTbIpex Kpackax v UCTOpHS e€ ToKa3aTeabcTBa. PaccMoTpenne u
JI0Ka3aTeNbCTBO TEOPEMBI O MATH KpacKax.

Jleknus 13. UndopmaumnoHHnas jieKiusi.

Onpenenenus IBYXIMOIIOCHON HAMpPaBICHHON CETH, MOTOKA. 3aJja4a 0 MAKCUMAIIbHOM
notoke. Pa3zpes. Teopema Popna-dankepcona.

Kputnueckue mytH, paboTsl, pe3epBbl. PesepBbl 11 coObITUI U paboOT ceTeBoro rpadga.
Pacuér pe3epBoB no rpaduky, OTBETHI Ha BOIIPOCHI 3a/1a4 pacuéTHO-Tpaduueckoit padoThl.
Jlekuuu 14-15. .Ilpo6emHuas jgekuus.

Jluneitnole rpaduku. [lnanupoBanue morpebnenus pecypca mno maram. OOcyxiaeHue u
BBIYHCIICHUE YUCIOBBIX XapaKTePUCTHUK 3aJaHHOMN ceTU (TIPOEKTA).

11.2 Mertoanyeckre ykasaHus i OOYJalOmUMXCs IO YJ4acTHIO B ceMuHapax (e
npeodycMompeHo yueOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE)
11.3 Metoauueckue ykazaHus JUisi OOy4aroUIMXcs MO MPOXOKIEHUIO MPaKTHYECKHX

3aHATHH (NPedyCMOmMpPeHO Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTIUHE)

[IpakTryeckoe 3aHATHE SIBISETCS OAHON W3 OCHOBHBIX (DOpPM OpraHHM3amuu y4eOHOTO
npoliecca, 3aKIIoYaroniascs B BBITOJHEHUN 00YJalOUIMMHUCS 10T pYKOBOJICTBOM ITpEToiaBaTess
KOMIUIEKCAa YYEOHBIX 3aJaHWi C MENbI0 YCBOSHHSI HAyYHO-TEOPETUYECKHX OCHOB Yy4eOHOMU
JUCLUTUTMHBL, TPUOOPETEeHNs] YMEHUN M HaBBIKOB, OIbITA TBOPUECKON JESITEIbHOCTH.

enbro mpakTUYECKOTo 3aHATHS sl 00y4aroIIerocs SBISETCS MPUBUTHE 00YYarOIIMMCS
YMEHUH 1 HaBBIKOB MPAKTUYECKOH JIEATENTbHOCTH 110 U3y4aeMON JUCHUIUINHE.

[Tmanupyemble pe3yabTaThl IPH OCBOSHUH 00YUJAIONIMMCS TIPAKTUIECKUAX 3aHATHI:

— 3aKperuvieHue, YriayOJieHHe, pacIIUpeHHe M JeTalu3alis 3HAHWHA TpH pEIIeHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATEJBHBIX CIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKOUN aKTUBHOCTH;



— OBIIAQJICHHEC HOBBIMH METOJaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOH y4eOHOI
JMCIIUTIIMHEL,

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

— obecrieyeHHe palMOHAIBHOTO COYETAHHUS KOJUICKTMBHON M MHIWBHUAYAIbHOW (GopM
00yJeHUsI.

TDC6OBaHI/I${ K IIPOBEICHHIO IPAKTUYCCKUX 3aHATHI

[IpakTryeckue 3aHATHS TPOBOJATCS B ayAUTOPUH B (OPME AUCKYCCHM, pEIICHUs 3a/ad,
OTBETOB HAa TEOPETUYECKUE BOIIPOCHI, 3aTPOHYTBIX B IIPEABIAYINUX JIEKIUAX U T.I1. IIpumepHsIit
IUIaH 3TUX 3aHATUN 110 JUCHUILIMHE J{UCKpeTHas MaTeMaTuKa MOKET ObITh TaKUM:

IpakTuyeckue 3ansaTus Ne 1-2.

Anrebpa MHOXecTB, €€ OCHOBHbIe (opmMmyinbl. PemeHue 3amady Ha J0Ka3aTeslbCTBO
TOXKJIECTB M TpadUyecKoe MPEICTaBICHHE MHOXKECTB M JCHCTBHIA C HUMH. J[eKapTOBBI
IIPOU3BE/ICHNS MHOXKECTB. buHapHble OoTHOHIEHMs. JlOKa3aTeIbCTBO CBOWCTB AEKapTOBa
MPOU3BEACHNS, OMHAPHBIX OTHOWEHWH (yHKIMHA. OTHOIIEHHS MOpsAIKA. DIIEMEHTapHbIE
GyHKIIMM W UX CBoOicTBa pedrieKcUBHOCTH (MppedIeKCUBHOCTH), CUMMETPUYHOCTH,
AHTUCUMMETPUYHOCTH, TPAH3UTUBHOCTU U SKBUBAJIEHTHOCTH.

IIpakTHyeckoe 3ansaTue Ne 3.

Koneunsie, OeckoHeuHbIE, CUETHBIC, OECCUETHBIC, KOHTHHYaJbHBIE MHOXECTBA, HX
cBoiicTBa. /[leiicTBUS Haj KapIWMHAIbHBIMU 4YMCIaMH. PelleHus npocredmMx 3anad Ha
KOHEYHbIE, CYCTHBIE M HECUETHBIE MHOXKECTBA, UX MOLUIHOCTU M COOTHOIIECHHUS.
IpakTuyeckne 3anaTus Ne 4-5.

Bri6opku. [lpaBuna cymmel u npousBenenus. IlepectaHoBky, pa3MelieHus, COYETaHUs C
MOBTOPEHUSIMH U 0€3 MOBTOpeHu. Perienne npocThix nepeurcanuTeabHbIX 3a/1au.
JlexapTOBBI POU3BENCHNS MHOKECTB. buHapHbIe OTHOIIEHN. [|0Ka3aTenbCTBO CBOMCTB
JIeKapTOBa MPOM3BEACHNUS, OMHAPHBIX OTHOIIEHUH (QpyHKIMHA. OTHOIIEHUS MOpAAKA.
DOnemeHTapHble (QYHKIIMU U UX CBOMCTBa pedieKCUBHOCTHU (MPPEQPIIEKCUBHOCTH),
CUMMETPUYHOCTH, AHTUCUMMETPUYHOCTHU, TPAH3UTUBHOCTH U SKBUBAJIEHTHOCTH.
IIpakTnuyeckue 3anaTHA Ne 6-7.

[IpousBonsuine pyHKINN, SKCIOHEHIMAIbHbIE TPOU3BOASIINE QYHKIUH, NEHCTBUS HAJl
HumH. [TponsBonsime GyHKINN HEKOTOPBIX KOMOMHATOPHBIX MOCIIEI0BATEIbHOCTEH.
Meroa peKyppeHTHBIX COOTHOIICHUN. Pellenne TMHEeNHbIX pEKYPPEHTHBIX YPaBHEHUH €
MOCTOSIHHBIMU K03 puumentamu. @opmysa BKIIOUECHUH U UcKITtodeHni. [Ipumenenue
MIPUHIIMIIA BKJIFOUEHUH U UCKIIFOUEHUH K PELIEHUI0 HEKOTOPBIX KOMOMHATOPHBIX 3a/1a4.
dopmyna BKIIOUEHUH U UCKIoueHn. Pa36op 1 perienune 3a1a4 npakTHYECKOro
COJIEpKaHusl C MUCITIOJIb30BaHHEM BECOB B (hOpMyJie BKIIIOUEHUH U HcKiItoueHui. DyHKIus
Ditnepa 1 MOPOXKIAEMBIH €10 KJlacC KOMOMHATOPHBIX 3ajay.

Mpakruyeckue 3ansaTHsa Ne§-9.

Pemienue 3a1a4 Ha criocoObl 331aHus TpadoB MO MAaTPUIIAM CMEKHOCTU BEPLIHH,
CMEXHOCTH p&dep 1 MHIMaeHM. HaxoxaeHre MapipyToB, COCTOSLINX U3
(UKCUPOBAHHOTO KOJIMUYECTBA pedep. YopsaaoueHue Ayr U BeplInH oprpada, alroputm
QPankepcoHa. Anroput™ J{eNKCTpBl.

IIpakTnuyeckue 3ansaTus Ne 10-11.

3aauy Ha BBIYMCIICHHE MAKCUMAaJIbHOTO MyTH, anroputM bemnmana-Mypa, noctpoenue
MUHHMAaJILHOTO OCTOBa Tpada. DNUIepoBbl U TaMUIBTOHOBBI IUKJIBL. Anroput™ depu.
AnroputMm I[Ipuma noctpoenust ocTosa JiepeBa. Beranciienne Kivk opiepaBa, HOCTPOCHUE
MaTpHULIbI KIHMK. BelunciieHne 4ucaoBbIX XapaKTEpUCTUK JEPEBHEB.

IIpakTuyeckoe 3ansaTue Ne 12-14.



Anroputm yknanku rpada Ha IiockocTH. [IpakTudeckuii anroput™ packpacku rpados.
Pemenue npumepoB 1o HHANBUAYAIBHBIM BapuaHTaM. Pemienue 3a1a4 Ha miiaHapHbIE
rpadbl. Packpacku rpadoB. Penenne npuMepoB Mo WHANBUIYAILHBIM BapHAHTaM.
IIpakTuyeckoe 3ansaTue Ne 15-17.

UucoBble XapaKTEPUCTUKHU TUTAHAPHOCTHU U IIBETHOCTH, OJIUH U3 aJITOPUTMOB YKIIAJIKU
rpadoB. Xpomaruueckue rpadol. Packpacku rpadoB. Yiianka rpada Ha IIIOCKOCTH.
Pacuér ynciioBBIX XapaKTePUCTHK IUIAHAPHOCTH U [IBEeTHOCTU. Pa30op 3amad pacuéTHo-
rpaduveckoit padboTel. OTBETH Ha Bompockl o PI'P.

114 Meronuveckue yka3aHus Il OOYYarOIIUXCS MO BBHIMOJHEHUIO JTAOOPAaTOPHBIX
pabort (ne npedycmompeno yuebrvim nIaHOM RO OAHHOU OUCYUNTUHE)

115 Meroauueckue ykazaHus I OOYYaAIOMUXCS TIO MPOXOXKICHUIO KYPCOBOTO
POEKTUPOBAHUS/BBITIONHEHHS KYPCOBO# paboThl (He npedycmompeno yueOuviM NAAHOM NO
O0aHHOU OucyuniuHe)

11.6 Meroauueckue yKa3aHUs TS oOyuaromuxcst 1o MIPOX 0XKICHUFO
CaMOCTOSITENIbHOM pabOThI

B xozie BBIOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOLIUICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJCTBE IPEIoAaBaTelisi, HO 0e3 ero HermocpeaCTBEHHOTO
y4acTusl.

Jis oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOsTEIbHAs padoTa MOXKET
BKJIIOUATh B ce0sl KOHTPOJIBbHYIO padoTy.

B mpomecce BBIMOMHEHHSI CAMOCTOSITENFHOW paboThl, y oOydaromerocst (popMHUpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
Y HaBBIKA B YCBOGHHWH W CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHWM, O00CCIICUMBAET BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, TMOMOTaeT TOJYyYUTh HABBIKA TOBBIIICHUS
MpoQEeCCHOHAIBHOTO YPOBHSI.

MetoauyeckuMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaroNUX CSSBIISIOTCS:

—  y4eOHO-METOAMYECKU MaTepHal Mo JUCIHUILINHE;

— METOJMYECKHE YKa3aHMS MO BBHIMOJHEHUIO KOHTPOJIBHBIX PadOT (U1 00yJaromuxcs
10 3a04HOU (hopme 00yueHus).

11.7 Meronuyeckue ykazaHUs [ OOy4arOUIMXCSd IO MPOXOXKICHHUIO TEKYIIETro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCHEBAEMOCTH IIPEIyCMAaTPUBAET KOHTPOJIb KadecTBa 3HAHUU
00yYaroImuxcsi, OCyLIECTBISEMOI0 B TEUEHUE CeMecTpa C ILIeJbI0 OLEHMBAHUS X0Jla OCBOEHUS
JUCLUIUINHBI.

OueHuBaHue  ypoBHS ~ Yy4eOHBIX  JIOCTIDKEHHH  CTyJE€HTa  OCYIIECTBIISETCS
MOCPEJICTBOM TEKYLIEro, pyOeKHOr0 M TMPOMEXKYTOYHOTO KOHTPOJII B COOTBETCTBUU C
«lTomoxxeHneM O TEKyIIeM KOHTPOJE YCHEBAEMOCTH M IPOMEKYTOYHOM aTTECTAlUH
oOyuatomuxcs ['YAII, ocBauBaromux o0pa3oBaTebHbIe IPOTPaMMBbI BBICIIET0 00pa30BaHMD»

OTt4er MO MpaKTHYECKON paboTe MPEICTaBISAETCS B PYKONMCHOM WIIM T€YaTHOM BHJIE.
3ammrTa oTyeTa MPOXOAUT B (opMe JTOKIaJa CTyAEHTa M0 BBHIOJHEHHON paboTe W OTBETOB Ha
BOIIPOCHI IIPETIOAABATEIS.

B cnydae ecnu odopmieHue oTdyeTa M TOBEJCHHME CTYAEHTAa BO BpEMs 3allIUTHI
COOTBETCTBYIOT YKa3aHHBIM TpeOOBaHUSAM, CTYAEHT IIOJIydaeT MaKCHMaJbHOE KOJHMYECTBO
0aoB.

OCHOBaHUSIMH JIJISI CHIDKSHHS KOJIMYeCTBa OAJUIOB B JiMana3oHe OT Max 1o MIN sBISIOTCS:

- HEOPEKHOE BHIMOJIHEHUE,

- HU3KOE KauyecTBO TpaduvecKoro marepraia (HEBEPHBIM BHIOOP MacIiTada depTexeH,
OTCYTCTBHUE YKa3aHUs €IMHUI] N3MEPEHUs Ha TpadrKax).



Otuer He MOXKeET ObITh PUHAT U TOAJISKUT JOPAOOTKE B CIIydae:
—  OTCYTCTBHS HEOOXOAMMBIX Pa3/IeNoB,
—  HEKOPPEKTHOW 00pabOTKH pe3yIbTaToB U3MEPEHHH,

—  HEBEpHBIC OTBETHI HA BOMPOCHI MPEHOAABATEINsl, PACKPBIBAIOIINE CYTh Ja00PaTOPHOM
paboTHI.

11.8 Meroauyeckue ykazaHus JJis 00yJaIOUIUXCS IO TIPOXOKICHUIO MPOMEKYTOIHON
aTTeCTalUU.

[IpomexxyTounasi  arrectanusi  OOy4yaroIIMXCs ~ NpPEAyCMaTpuUBaeT  OLIGHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO auciuruinHe. OHa BKIIIOYAET B
cedst:

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYYECHHBIX OOYyYalOIIUMCS B XO/€ U3yUYCHUS
yueOHOM TUCIUIUIMHBI B LIEJIOM WJIM IPOMEXYTOUYHas (110 OKOHYaHUU CEMECTpa) OlIeHKa 3HAHUHN
0o0y4aromuMcs 10 OTJEIbHBIM pa3fielilaM TUCLUIUIMHBI C aTTECTAllMOHHOM OLIEHKOW «3aYyTEHO»
WJIU «HE 3aU4TEHO».

[IpomeKyTOUHBIN KOHTPOJIb YCIIEBAEMOCTH MPOBOIAUTCS B COOTBETCTBHM CO CTAHIAPTOM
opranmszaiuu ['YAII cucrembl meHemxkmeHTa kadectBa «[lonokeHue o TeKyleM KOHTpOJe
YCIIEBAEMOCTH U MPOMEXKYTOUHOM arrectaumu oOydarommxcs [YAIL, ocBauBaromumx
o0Opa3oBaTeNibHbIE IPOrpaMMBbl BBICIIEr0 00pa3oBaHus» Ha ocHoBaHuu mnpukaza ['YAIIL u «O
MOJyJIHbHO-PEHTHHIOBOM CHCTEME OLIEHKM KauecTBa y4eOHOH paboTsl cTyneHToB B 'Y All».



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




