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PabGouass mporpamMma AUCHUIUIUHBI «3agadd CO CBOOOMHBIMU TPAHUIIAMH W HX MPHIOKE-
ausi»/cocT. @.X.Kynaesa — Hanmpuuk: KBI'Y, 2022. — 28 c.

Pabouas mporpamma mnpegHa3Ha4YeHa ISl MPENoaBaHus JUCIUILUIMHBI 10 BbIOOpY u3 bioka 1
CTyJIeHTaM O4YHOU ¢dopmbl 00ydueHus1 HanpaBieHus moaroroBku 01.03.02  [Ipukiagnas MaremaTvka u
uH(popmMaTuka B 6 cemecTpe, 3 Kypca.

PaGouas mporpamma coctaBieHa ¢ yuerom denepaibHOro rocyAapcTBEHHOr0 00pa3oBaTeIbHOTO
CTaHJapTa BBICIIETO oOpa3oBaHus Mo HampasieHuto moarotoBku 01.03.02 TlpuknagHas mMareMaTuka U
uH(pOpMaTHKa, yTBEpKACHHOT0 npukazoM MunoOpuayku Poccun ot  12.03.2015 Ne 228.



Conep:kanue

1. Lenu u 321241 OCBOCHUS JUCHHMIIIUHBI ...cccceeeeervvrrereeeeeeeennrrvenenns Ommoka! 3akiaaaka He onpeaeseHa.
2. Mecto auctuminssbl B cTpykType OITOII BO ..o, Omuodka! 3akiiagka He onpeeseHa.
3. TpeboBaHus K pe3yIbTaTaM OCBOCHUS TUCIHUIUIAHBL.................... Ommdka! 3akaaaka He onpeaeseHa.
4. ConepxKaHUe U CTPYKTYPA TUCITUTITAHBL . ...cceeruvreeeenireeeennneeeeaennns Ommodka! 3akiaaaka He onpeaesieHa.
5. OnieHOYHBIC MaTepUANBI JJI TEKYIIETO U PYOSIKHOTO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOTHON
ATTECTALIII .. eeeeeeeeeeeeee e e eeeeeeeeeeeeeeeeaeeeeetaeeeeeeaaeeeeeanaeeeeaaeeeeenanans Ommdka! 3akaaaka He onpeaeseHa.
5.1. OueHouHbIE MAaTEPHUAIIBI IJIS1 TEKYIIETO KOHTPOIIA ................. Oumuodka! 3akiagka He onpeeseHa.
5.2. O11eHOYHbIE MATEPHUAIIBI IJIS PYOCIKHOTO KOHTPOIIS «evveennrreeureeeureeenureeenuseeensreesnsreesnseeesssseesseessseesnnnes

5.3. OueHOYHbBIE MaTEpHUAIIBI JJIs1 TPOMEKYTOUHOM aTTecTanuu ..Ommnoka! 3akiaaka He onpeaeseHa.

6. MeToandeckre MaTepHalbl, OMPEACISIONIUE MPOIICTy Pl OIICHUBAHUS 3HAHUH, YMEHUH, HABBIKOB U
(VIITH) OTIBITA JICSTEITBHOCTH ....vvveeeuvreeesseeesseeessseeesssessssesssssessnssesssssssssessssssssssesenssessssssesnsssssssseesssseessssessssessnns

7. Y4eOHO-METOINYECKOE 00CCTICUCHHME TUCIIUTIIIIHDB .......veeutieiieattenuteeteeeuseenseesateenseeeaseenseesaseesseeanseesseesnneas
7.1. HOpMaTHBHO-3aKOHOIATEIIBHBIE AKTBL.....ccuveenvreanreeererreeneenns Omudka! 3akaanka He onpeaesieHa.
7.2. OCHOBHAS JIUTEPATYPA -eeenuvveennrteeureeaueeeasteesauseesasaeessseesaseeesasteeaaseeeasseeaasteeesbeeesseessaeessteesaseeenaseeennnes
7.3. JIONIOJIHUTEIBHAS IATEPATYPA -.veenvreenrreennrreenreeenineeenieeesnneeens Omuodka! 3akiagka He onpeeseHa.
7.4. TIepUOIAYUCCKHIE UBIAHMS .....veenrreernreeennrreenreeenineeenineesnaneesnnes Omuodka! 3akiagka He onpejeseHa.
7.5 VIHTODHET-PECYPCBL...ceeeeuiriteeeeititeeeeitteeeeaitteeeseutteeeeaareteeessbteeesesateeeeasaeeeeeassaeeeeensseeeeennnbeeeesannaneesanne
7.6. MeTonuyeckue yKa3aHusl K MPAKTUYECKUM U TA0OPATOPHBIM PAOOTAM ......ccuveeuveriieniieaieenireeeeeninenns

7.7. MeTonuyeckue yKa3aHusl 110 MPOBEACHUIO YUEOHBIX 3aHATUH, K KypCOBOMY IIPOEKTUPOBAHUIO U
JPYTUM BHJIAM CAMOCTOSITETIBHOM PADOTBI «..c..veuveeutieuterietenitentteteeitenteetesatesseeneeueesteensesaeenseesnesmeenseeasesseens

7.8. IIporpammHOe oOecrieueHre COBPEMEHHbBIX HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH ...
8. MarepHanbHO-TEXHUUECKOE OOECIIEUEHNE JUCHUTIIMHBI .....evvenrienieiieiieitenieeteeitesaeeseesesseesesanesaeeseennes
8.1. TpeboBaHMs K MaTepUaAIbLHO-TEXHUYECKOMY oOecrieueHuto ..Omuodka! 3akaaaka He onpeaenaeHa.

8.2. OcOOEHHOCTH peanu3alii JUCIUIUIMHBI JJISI ”HBAIUIOB U JIUI] C OTPAaHUYEHHBIMU

BO3MOXHOCTSAMMU 3JIOPOBBS «.ccnnuvreeeeuerreeennuireeeeannreeeesanreeeesnnneeeeans Ommuodka! 3akiagka He onpeeseHa.
9. JIucT M3MEHEHUH (JTOTIOTHEHUM) .veevvvveeereeeereeenreeenreeesreesseveeanns Ommuoka! 3akiagka He onpeeseHa.
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1. Ilenw u 3a0auu 0oceoeHus OUCUUNTIUHDL
Heap auCHUMIMHBI «3a7a94 CO CBOOOTHBIMH IPAHUIIAMU U UX MPHUIIOKEHUS» COCTOUT B TOM,
yTOOBI HAYYUTH CTYJICHTOB MCCIIEIOBATh KpaeBbIe 33J1la4yl CO CBOOOJHBIMU TPAHUILIAMH JIJIS1 HEIMHEHHBIX
HBOJIIOIMOHHBIX YPAaBHEHUM, BO3HUKAIOUIMX IPU MATEMAaTHYECKOM MOJICITUPOBAHUU PA3IUYHBIX MPO-
0JyieM, BKJIIOYAsi BOIIPOCHI aHAIM3a U pa3pabOTKy KOHCTPYKTHUBHBIX METOJIOB PEIICHUsSI C IOBEJICHUEM 0
QJITOPUTMOB U IIPOTPAMM YHMCIIEHHBIX pacyeToB Ha DBM.

33[[3‘11/1 HU3YYCHUA TUCHUIIIMHBI:

® pelIeHHe 3aJa4y CO CBOOOJHBIMU TPaHHUIAMM, HCIONb3Ysl pPa3UYHble AHATUTUYECKHE WM YUCIICH-
HO-aHAJIUTUYECKHUE METObI;
® [IOCTPOEHHE MaTeMaTHYEeCKHX MOJiesel 3a/1a4 co CBOOOHBIMU TPaHUIIAMU;
e pa3paboTka MPUONMKEHHBIX AHATUTUYECKUX U YUCICHHO-aHAMTUYECKUX PEHICHUH HCCIIeTyeMbIX
3az1ad.
2. Mecmo oucuyunaunvt ¢ cmpykmype OIIOII BO
JucuuruimHa "3anaun co CBOOOTHBIMU TPAaHUIIAMU U UX MPUIIOKEHUS" BXOIUT B OJIoK 1 Bapu-
ATUBHOW YacTU MOy «JlMCIUIUIMHBI U KYpCHI 110 BBIOOpPY CTyACHTa» ycTaHaBiaumBaeMble BY30M
JUTSL TIOATOTOBKH BBIMTYCKHUKA 110 Hampasiienuto nmoarotoBku 01.03.02 - «IIpukiannas maTeMaTuka u
nH(popMaTHKaY.

3. Tpebosanusn K pe3ynromamam 0c60eHUs OUCUUNTUHbBL
[Ipouiecc n3ydeHus MUCIHUILIMHBI HAMpaBieH Ha (JOPMHUPOBAHHE DIIEMEHTOB CIEAYIOUIMX KOMIIe-
tenuuii B coorBercTBUM ¢ OIIOIT BO 1o nanHOMy HarpaBieHUIO MOATOTOBKH (CIIEIIHAIIBHOCTH):
a) yuuBepcaiabHbIX (YK):

VYK-1 Cnoco0OeH oCylecTBIsTh MOUCK, KPUTHUECKUIM aHAJIW3 U CUHTE3 UH(POpMALUU, IPUMEHSTh
CUCTEMHBIN MOAXOJ /IS peIlIeH s TOCTABICHHBIX 3a7a4

B pe3ynbrare ocBOEHUS AUCHUILIMHBI O0YYaIOLIUIICS T0JIKEH:
3HATD:

® MeTObl, OCHOBAaHHBIE Ha cOOpe, aHaIN3€e U UHTEPIPETALUN HayYHBIX JaHHBIX, (popMain3anmu;

® OCHOBHBIE IIPEJCTABICHUS O METOJaX NMPUHIMIAX BBIIBICHUS U (OPMHUPOBAHUS KYJIbTYPHBIX IO-
TpeOHOCTEN pa3IMYHbIX COLIMATIBHBIX TPYIII B paMKaxX U3YYeHHBIX Ha 1 Kypce NpeaMEeTOB;

® METO/bl, OCHOBaHHbIE Ha cOOpe, aHaIN3€ U MHTEPIPETAUU HaYYHbIX JaHHBIX, (hopManu3aluu;

YMETb:

e coOupaTh M 00pabaThIBaTh CTATUYECKHUH, IKCIIEPUMEHTAIbHBIN, TEOPETUUECKUH, rpaduueckuii u
T.II. MaTepuai, HeOOXOIUMBIN JUIsl pealu3aluu IpoUeayp U alrOpUTMOB, PaCUETOB M KOHKPET-
HBIX IIPAKTUYECKUX BBIBOJIOB;

e HCIOJIB30BATh METOJIbI MPUKJIAJHON MaTeMaTUKU U MH(POPMATHKHU AJIsl PELICHUS HaydHO- HCCe-
JIOBATEIbCKUX U MPUKIAIHBIX 3a7a4;

e HCIOJIB30BATh METOJIbI MPUKJIAJHON MaTeMaTUKU U MH(POPMATHKHU JJIsl PELIEHUS Hay4dHO- HCCe-
JIOBATEIbCKUX U MPUKIAIHBIX 3a7a4

BJAJAETD:

e HaBbIKAMHU cOOpa JJaHHBIX, UX OOPAOOTKY /71 pEeLIeHHs] MPaKTUYECKUX 3a]a4, TpUEMaMU OMH-
CaHWs HAy4HBIX 33]1a4 U HHCTPYMEHTAPHEM IS PEIICHHS MAaTEMAaTUIECKUX 3a7a4 MPUKIIATHON
MaTeMaTHKU U UHPOPMATUKH;

® OCHOBHBIMH IpHeMaMH cOopa, 00pabOTKU U XpaHEHHs SKCIIEPUMEHTATbHBIX JaHHBIX, UX aHAIIU-
3a ¥ CHHTE3a;

e MnpodeccHOHATBHO MPOGMIBHBIMU 3HAHUSMU U MIPAKTUYECKUMH HaBbIKAMU MTPUKIIATHON MaTe-
MaTHKH U UTHPOPMATUKH.



4. Conep:kaHue ¥ CTPYKTYpa AMCUUNIMHBI

Tabauya 1. Cooeporcarue OucCyunIuHbl

«3aoauu co c600600HbIMU SPARUYAMU U UX NPUTIOHCERUAY, KOHMPOJUpYyemble KOMNnemeHyuu

Copep:xanue pazziena Koxa konTpoJn-
Ne paz- | HaummenoBanue paz- pyeMoii KoMiIie- Haumenosanue
nena nena TeHIUH (WJIH ee ST IO
CTBa
YacTH)

1 2 3 4 5
OOmias xapakTepUCTHKa 3aJad IO HCCJIEIOBAHHUIO MPOIECCOB TEIIONPOBOIHOCTH.

1 OOmas  xapakre- | 3aKOHBl coOXpaHeHMs. Marepu- VK-1 KosokBuym
pUCTHKA 3aJad IO | aJIbHbIE ypaBHEHUSA. YpaBHe- Tectuposanne
HCCIICIOBAHUIO HUSL BTOpOro mnopsaka. Hcrou-

MIPOLIECCOB  TEIUIO- | HUKM M NOTOKM. HawanbHo-
MIPOBOJHOCTH. KpPA€BbIE YCIIOBHUSL.
3amaun co CBOOOJHBIMU TpPaHHUIAMH ISl U30TEPMUYECKUX IMOBEPXHOCTEH.

2 3amaun  co cBo- | Juddepennuansasie  ypaBHe- VK-1 Kosmoksuym
OOMHBIMU  TpaHH- | HUS I TOBEPXHOCTH YPOB- Tecruposanne
HaMu JUIsE U30Tep- | HA. [ToBepxHOCTH YPOBHSI
Mudecknux moBepx- | Kupxrod-npeodbpazoBanusi.

HOCTEM. HavanbHo-KpaeBble yCJIOBUSA
Ul TOBEPXHOCTH  YpPOBHS.
VYcioBus  conpspKeHUs s
MIOBEPXHOCTU YpOBHA. 3ajnaya
Credana ans UWIMHAPHYIECKUX
o0racTei.
Kanonnueckuii BuA 3aad co CBOOOJHBIMU TPAHMUIIAMM.

3 Kanonnueckunit [TocTanoBka 3amauy. DyHKIHO- YK-1 KomnoxBuym
BU]I 3a1ad CO | HaJIbHbIE npeoOpa3oBaHMs. TecrupoBanue
cBoOOHBIMU  Tpa- | [IpeobpazoBanue Kupxroda.

HULIAMH. [Tpeobpa3zoBanue 3aBUCHUMBIX
MePEMEHHBIX
OpnHOMEpHBIE 33/1a41 CO CBOOOTHBIMH TPAHUIIAMHA

1 Onnomepusie  3a- | [locraHoBka 3agadu CcO  CBO- VK-1 Komnoksuym
mayn  co cBo0OOA- | OOOHBIMUA IrpaHUIlaMU  MJIO0CKO- Tectuposanue
HBIMH TPaHULAMH | MApAILIETbHOW KPHOAECTPYKIUHU
IIJIOCKO- ouotkanu. IlocraHoBka 3amaum
napajulebHOM TM- | O CBOOOAHBIMU  TpaHULAMH
NOTePMUU U  KpH- | cheprudecKu-cCUMMETPHUIHOMN
OJIECTPYKLIIMH OHO- | KPHOAECTPYKIIUU OMOTKaHHU.
nornyeckux  Tka- | CtauuonapHas 3agada. Meron
HEH. Pore. Meronq WMHTErpasbHBIX

ypaBHEHUH. Koneunomepnas
anmnmpoOKCUMAIIHSL.

2 Onnomepusle  3a- | [locraHoBka 3agaun €O  CBO- VK-1 KosmtokBuym
Ja4yl  co CBOOOM- | OOMHBIMH TpaHUIIAMU TIJIOCKO- TecrupoBanue
HbIMU TpaHUIAMU | MMApAUIETbHON KPUOAECTPYKUIUU
chepuyecku- onotkanu. IlocTaHoBka 3amaym
CHUMMETPUYECKOMN CO CBOOOJHBIMH  TpaHHUIIAMU
TUTIOTEPMUH U | cheprudecKu-CUMMETPUIHOM
KPHUOJIECTPYKIUHU KPUOIECTPYKIIMHU OMOTKaHU.

OHMOJIOTUYECKUX CranmonapHas 3amada. Merton
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TKaHeH. Pore. Meron uHTErpagbHbIX
YpaBHEHUU. Koneunomepnas
anmnpoOKCUMAILIHSL.
O00011eHHbIE pelleHusl 33a7a4 cOo CBOOOJHBIMH T'PaHHIIAMH.

1 O6o6mennbie  pe- | [ToctanoBka 3amaun. Bapuarnu- VK-1 KomnokBuym
ICHUA 3a7a4 CO | OHHAasA IMOCTAHOBKAa 3a/la4yi. Tectuposanue
cBoOoaHBIMU  Tpa- | OnpeneneHus 0000IICHHOTO
HULIAMH. pelieHus, cyOpelieHuss U cy-

neppewieHus. Teopema eauH-

CTBEHHOCTH 0OOOIIIEHHOTO pe-
meHusa. Teopema cCyHecTBOBa-

HUsS 00O0OIICHHOTO pEIICHUSI.

Ha mu3yuenue kypca otBoautcs 144 gacos (4 3.€.), U3 HUX: KOHTakTHas padora 70 4., B TOM 4uCIIe
JICKIIMOHHBIX — 14 "acoB; mpakTH4ecknx — 56 yaca; camocTosTelbHas paboTa CTyaeHTa 65 Jaca; 3aBep-

[IaeTcs 3a4eToM — 9 Jacos.

Cmpykmypa oucyuniunl
«3aoauu co c60000HBIMU CPAHUUAMU U UX NPUTLONHCEHUA)
Tabauya 2. Obwas mpydoemxocms oucyuniunsl cocmasisiem 4 3auemnvle edunuywvl (144 wacos)

Buna pabotsl Tpyn0eMKOCTh, 4achl
cemectp — 6 Bcero
OO61mas TpyA0eMKOCTh (B yacax) 144 144
KoHTtakTHas paboTa (B yacax): 70 70
Jexyuu (J1) 14 14
Ipaxmuuyeckue 3anamus (113) 56 56

Cemunapckue 3anamus (C3)

He npedycmompenvi

He npedycmompenvi

Jlabopamopuwie pabomut (JIP)

He npedycmompenwi

He npedycmompenvi

CamocrositenpHas pabora (B yacax):

65

65

Pacuerno-rpaduueckoe 3amanue (PI'3)

He npedycmompenwvi

He npedycmompenvi

Pedepar (P)

Occe (D)

He npeodycmompenwi

He npedycmompenvi

KontpossHas pabora (K)

CaMOCTOSTEIIbHOE HN3YYCHUC pa3acioOB

KypcoBas padora (KP) He npedycmompenvt | He npedycmompervi
Kypcogoii npoekt (KII) He npedycmompenut | He npedycmompenvi
[ToaroroBka u MpoxoxaeHUE 9 9
IIPOMEKYTOUYHON aTTECTalluU

Bua npomexyTouHOM arrecranuu 3a4eT 3a4eT

Tabnuya 3. Jlexyuonnwie 3anamus

Nor/mt

Tema

1. 3akoHBI COXpaHCHHS.

4. VICTOYHUKHA M IIOTOKH.

2. MarepuanbHble ypaBHEHHS.
3. VYpaBHEHHsS BTOPOTO MOPSIKA.

5. HauanbHo-KpaeBbl€ YCIOBHSI.

1. | Tema Nel Obwan xapakmepucmuka 3a0ay RO UCCAEO08AHUIO NPOUECCOB8 MENIONPOBGOOHOCHIU.

HHUIAMHA

2. | Tema Ne2 3aoauu co c60600nvimu cpanuyamu
1. Ompenenenue 3a1a4u cO CBOOOTHEIMH T'PaHHUIIAMHU.
2. Teopema cymecTBOBaHHS U €IUHCTBCHHOCTH CYIICCTBOBAHUS PEIICHUS 33]]a4d CO CBOOOJHBIMH Tpa-




3. | Tema Ne3 3a0auu co ce0b600nbimu cpanuyamu 011 U3OMEPMUUECKUX NOBEPXHOCHEI..
1. [uddepeHunanbuble ypaBHEHUS! A IIOBEPXHOCTH YpPOBHSI.
2. TloBepxuoctu ypoBHs Kupxrog-npeodpazoBanus.
3. HaganbHO-KpaeBble YCIOBUS Ul NMOBEPXHOCTH YPOBHS.
4. VYcnoBusi CONpsDKEHHS Uil OBEPXHOCTH YPOBHSL
5. 3anmava Credana Juid IMIMHAPUYECKUX 00JIacTeH.
4. | Tema No4 Kanonuueckuit 6ud 3a0au co ce0000HbIMU ZPAHUUAMU.
1. TIlocranoBka 3amau.
2. @OyHKIMOHATBHBIE MTPEoOpa30OBaHUS.
3. TIlIpeobpazoBanne Kupxroda.
4. Tlpeobpa3oBaHWe 3aBHCHMBIX TMEPEMEHHBIX.
5. | Tema Ne5 Oonomepnvie 3a0auu co c60000HLIMU ZPAHUUAMU RAOCKO-RAPANIENbHOU U  chepuyecku-
CUMMEMPUYECKOI 2UNOMEPMUU U KPUOOECMPYKUUU OUON0ZUYECKUX MKAHEN.
1. TloctaHOBKa 3agadM CO CBOOOAHBIMH T'PAaHHIAMH IIIOCKO-NAPAUICIBHON KPHOAECTPYKIHH OHOT-
KaHH.
2. TlocraHoBka 3amaud €O CBOOOJHBIMH TpaHUIAMH CHEPHYECKU-CUMMETPUYHON KPHOAECTPYKIHH
OMOTKaHH.
3. CrauuoHapHasd 3aaaya.
4. Meron Pore.
5. Meron MHTErpajabHBIX ypaBHEHUH.
6. KoneunoMepHas ammpoKcuManus
6. | Tema Ne6 Obobmennvie peutenusn 3a0au co c6000OHBIMU ZPAHUUAMU.

1.

Al

ITocTanoBka 3amadu.

BapnannoHHas mocTaHOBKa 3aJadd.

OmpenencHust 000OIIEHHOTO pPEIICHHS, CyOpEeImIeHNSI U CyNeppelIeHHs.
Teopema eTMHCTBEHHOCTH OOOOIIEHHOTO PELICHHS.

Teopema cyuiecTBOBaHHs OOOOIIEHHOTO pEICHHUS.

Tabnuya 4. Ilpakmuueckue 3anamus (CeMuHapcKue 3aHsimust)

No Tema
n/n
1 OOurast xapakTepUCTHKA 3a7ay 10 HCCIIEAOBAHUIO IPOLECCOB TEIIONPOBOJHOCTH.
2 3agaun co cBOOONHBIMU TPAHUIAMH JJIi M30TEPMHUYECKHUX MOBEPXHOCTEH
3 KanoHuyeckuil BUJ 33a4 cO CBOOOJHBIMU TI'DAaHHUIAMH.
4 OpHoMepHbIE 3a7aud  CcO CBOOOJHBIMU TpaHMIIAMH IUIOCKO-TIApalIeIbHOW U
cepuuecKu-CUMMETPUYECKON TUIOTEPMUU U KPUOJECTPYKIMHM OHOTKaHU
5 O06001IeHHbIE pelIeHusl 3a/1ad CcO CBOOOJTHBIMH TPaHUIIAMH
6 3agaua Credana. CBeeHHEe K MHTErpajlbHOMY YpPaBHEHMIO
Tabnuya 5. Jlabopamophwvie pabomvl no Oucyuniune - He npedycmMompeHvl
Tabnauya 6. CamocmosmenvHoe uzyieHue pazoeios OUCYUNIUHbL
J‘/@ Bonpocsl, BBIHOCHMBIE HA CAMOCTOSITE/IbHOE H3y4YeHHUE
II/11

3amaya o pa3oBOM mepexoie.

O-QyHKIUS.

Teopm[ MoTeHIMana. TenaoBbIe TOTECHITUAIIBI.

KpaeBble 3a1aun 111 001acTeH € MOABUKHBIMHU TPAHUIIAMH.

Paznienenue mnepeMeHHBIX B HENMHEHHBIX AU(QepeHInanbHbIX YpaBHEHUSIX C
YaCTHBIMU MPOU3BOAHBIMHU.

Hp606pa3OBaHI/IC 3aBUCHUMBIX U HC3aBUCUMBIX IICPECMCHHDIX.

IIpeobpazoBanmne Jlexanapa. [IpeobpazoBanue Museca.

Nrepanmonnbie MmeToasl. [IpoeKIIMOHHBIE METO/TBI.

Meroa MHTETpaIbHBIX YPAaBHEHUM.

ITepuoanyeckue 3a1aun.




5.0uyenounvie mamepuansl 011 MeKyuie20 U pyoexdcnoz0 KOHMpPOJia ycneeaemocmu
U RPOMENCYMOUHOU ammecmayuu

KoneunbiMu pe3ynbTaTaMu OCBOCHUS IPOrPaMMBbl AUCHHUILIMHBI SIBISIOTCS COPMUPOBAHHBIE KO-
THUTUBHBIC JIECKPUIITOPBI «3HATHY, «YMEThY, «BIAJETh», PACIHUCAHHBIC TIO OTJACIBHBIM KOMIIETCHIIHIM.
dopmMupoBaHUE ITUX JECKPUNTOPOB MPOUCXOIUT B TEUEHHE BCEr0 CeMecTpa IO 3TalaM B paMKax pas-
JUYHOTO BUA 3aHITHIA U CAMOCTOSITETLHOW PabOTHI.

B xoxe u3yueHus TUCHUILIMHBI IPEyCMAaTPUBAIOTCS MEKYyujuil, pyoexcHovlii KOHmpPoab U npPo-
MENCYMOUHAA AMmecmaniisi.

1.1. Oyenounvie mamepuanvl 011 meKyueco KOHmpoaa. lLleno mexywezo Konmpois — OlleHKa
pe3yNbTaTOB pabOThI B CEMECTPE U 00eCIeueHUEe CBOEBPEMEHHON 00paTHOM CBS3M, I KOPPEKIUU 00Y-
YEeHUsI, aKTUBU3AIMH CaMOCTOSTENIbHON paboThl oOyuaromerocsi. OOBEKTOM TEKYIIEro KOHTPOJIS SBIIS-
I0TCSI KOHKPETH3UPOBAHHBIC PE3yNIbTaThl 00y4YeHUS (yueOHbBIE TOCTHKEHHUS) TIO TUCITUTLINHE

Texkywyuii KOHmpoab YyCIIeBa€MOCTH OOECIIEUMBAET OLEHUBAHUE XO0Jla OCBOCHUS JUCLUHUIUIMHBI U
BKJIFOYAET: OTBETHI HA TEOPETUUYECKHE BOMPOCH HA MPAKTUYECKOM 3aHATUHU, PEIICHHE MPAKTUUECKUX 3a-
Jla4 U BBIMIOJIHEHUE 3aJaHUIl Ha MPAKTUYECKOM 3aHSATHUHU, CAMOCTOATEIbHOE BBIMOJIHEHUE WHIUBUIYaJb-
HBIX JIOMAIIHHUX 3aJaHHUI C OTYSTOM B YCTAHOBJICHHBIN CPOK, HalMcaHue pedeparos.

OrneHka kauecTBa MOATOTOBKM Ha OCHOBAaHUU BBHIMOJIHEHHBIX 3aJaHUI BENETCS MpEnoiaBaTeieM
(c 0OCyx)eHneM pe3ynbTaToOB), OAJIbI HAUUCIISIOTCS B 3aBUCMMOCTH OT CJIOKHOCTH 3a/IaHUsI

1.1.1. Bonpocbt no memam OucyunIunbl «340a4u _co c60000HbIMU CPDAHUUAMU U _UX NPUIO-
JHcenua) (KOHTpoaupyembie komnereHunu YK-1)

Tema: «O01masi XapaKTepUCTHKA 32/1a4 110 HCCJIEJ0OBAHUIO MPOLECCOB TEMIIEPATYPHBIX MoJell B
TEeNJIONPOBOASIIHNX CPeAax».

1) Yro Takoe ypaBHEHHE TEIIONPOBOIHOCTHU?

2) Kakum ypaBHEHHEM MOKHO YCTAHOBHUTD CBSI3b MEKy BPEMEHHBIMU U IPOCTPAHCTBEHHBIMU U3~

MEHEHUSIMU?

3) Kakas cpena Ha3pIBaeTCsl OAHOPOIHON?

4) Kakas cpena Ha3bIBa€TCsl U30TPOIHOMN ?

5) Kakoii Bua uMeeT ypaBHEHHUE TEIJIONPOBOJHOCTH JJIsi U30TPOIHON Cpeibl?

6) Kak ceb6s Bener K03 QUIMEHT TEIIONPOBOJHOCTH J1J1s1 OONBIINHCTBA TBEPBIX TEN?

7) TI'me cocpenoTaunmBarOTCs UCTOUHUKM Teruia?

8) Kak dpopmynupyercs 3akon Dypoe?

9) Kak 3anucarb ycioBue conpspkeHus?

10) Kakue ycioBust HEOOX0IMMO 3a71aTh, YTOOBI OMIPEACIUTh TeMIIepaTypHoe mose?

11) Yo Takoe HeloKalIbHbIE KPAEBBIE YCIOBUS?

12) Yo Takoe yciaoBHs IEPUOJIUIHOCTH?

13) Kak popmymnupyertcs kinaccuyeckas mocraHoBka 3agaun Credana?

14) Yto Ttakoe ¢pyHkius XeBucaiina?

15) Kax ¢popmynupyroTcst 3aKOHbI COXpaHEHUS?

16) Yto Takoe MaTepralibHOE ypaBHEHUE?

17) Yto Takoe UCTOYHHK?



18) Yto Takoe moTok?
Tema: «Teopema cyliecTBOBAaHUS M €IMHCTBEHHOCTH pPellIeHHUs 32/1a4U €O CBOOOIHBIMH I'PAHMLIA-
MH».

1) Kakas 3amaua HaspiBaercs 3anaueit Credana?

2) Uro HazpiBaeTcs ogHoda3zHOM 3amadueii?

3) UYro Ha3pIBaeTCs AByX(a3HOH 3a1aucii?

4) Yro Ha3zbiBaeTca peuienueM 3aaaun Credana?

5) Kak popmynupyercst TeopeMa CylieCTBOBaHMS U €UHCTBEHHOCTH perieHus 3aaayu Credana?

6) Kakas pyHKIMs Ha3pIBaeTCs CTPOTO Bo3pacTraromei pyHkimei?

7) UYro o3HavaeT, yTo (GYHKIHSI MOHOTOHHO HEeyObIBaromas?

8) Kaxoii Bua umeer ycnosue Jlunmmuna?

9) Kakue neMMbl UCIIONB3YIOTCA JUIS IOKA3aTeIbCTBA TEOPEMbI CYIIECTBOBAHUS U €IMHCTBEHHOCTHU

pemienus 3anaun Credana?
10) Yro Ttakoe ¢pynkius I'puna?

11) Kak Bbl moHMMaeTe «aCHMIITOTHYECKOE TIOBEICHUE penteHnid 3aaad Ctedanan?

Tema: «33}18‘11/1 Co CBOﬁO]IHI)IMH rpaHuaMi JJisi M30TEPMUIYCCKUX HOBCle—[OCTCﬁ».

1) Yto Takoe n3oTepMuUecKasi IOBEPXHOCThH?

2) Kak nomyuatorcs nuddepeHnuanbHble YpaBHEHUS ISl H30TEPMUYECKUX ITOBEPXHOCTEH?

3) Uro Takoe Kupxrod-npeobpazoBanue?

4) Kak nony4uts Ha4aJIbHOE YCJIOBUE AJIS IOBEPXHOCTU YPOBHS?

5) Kak nmonyuuth KpaeBble yCIOBUS AJIsl IOBEPXHOCTU YPOBHS?

6) Kak mosy4arotcst yCioBuUsi CONPSIKEHUS JIJIsl TOBEPXHOCTH YPOBHA?

7) Kax ¢popmynupyercs 3anaua Ctedana 11 HUIUHAPHUECKUX TOBEPXHOCTEH ?

8) Kak nokaspiBaeTcs €AMHCTBEHHOCTh CYLIECTBOBAHUS PEIIECHNUS 3aJa4M JUIsl H30TEPMUYECKHX T10-

BEPXHOCTEM?

Tema: «KanoHu4eckuii BUJ 32124 €O CBOOOJAHBIMHU T'DAHMLAMU».

1) Kaxue pyHKIIMOHAIBHBIE TPE0OPa30BaHUS HCIIOIB3YIOTCS, YTOOBI TPUBECTH 3a/1a4y CO CBOOO/I-
HBIMH IPaHHULIAMU K KAHOHUYECKOMY BUAY?

2) Yto o3HayaeT KAHOHUYECKUM BHJI 33/1a4 CO CBOOOTHBIMH TpaHUTIAMU?

3) Uro takoe npeobpazoBanue Kupxroga?

4) Yro Takoe nenbra-QyHKIusA?

5) Kak nmpeo6pa3oBbIBalOTCS 3aBUCUMBIE IEpEMEHHbBIE?

6) Kak nmpeoOGpa3oBbIBalOTCA HE3aBUCUMBIE IEpEMEHHbBIE?
9



Tema: «O):[HOMepHBIe 3agaym Cco CBOﬁOZ[HbIMI/I IrpaHHIAMH ».

1Y)
2)

3)
4)
5)
6)
7
8)
9)

Urto Takoe ogHOMEpHAs 3a/1a4a co CBOOOIHOM rpaHuIeii?

Kak craButcs 3amaya onpeneneHusi TEMIIEPATYpPHOTrO IMOJIS B OXJIAX/IaeMbIX U 3aMOPaKUBAEMBIX
OMOTKaHAX?

Kax Bbl noHnmaete mockomnapasuiesibHast 3aja4a KpUOoAeCTPYKIIUU?

Kak Bel monnmaere cheprudecku-CHiMMETpUYHAsS TUITOTEPMUS U KPHOACCTPYKITUSI OMOTKaH! ?

Urto Takoe runorepMusi?

Uto Takoe KproaecTpyKIus?

Kak craButcs 3a/1a4a miocKonapauiebHON KPUOASCTPYKIIMH OMOTKaHH?

Kak craButcs 3amava chepruiaecKi-CHMMETPHYHON TUTIOTEPMHUH U KPUOACCTPYKIIMA OMOTKaHU?

UTto Ha3bIBACTCS CTAIIMOHAPHON 3aaveii?

10) Uto Ha3bIBaeTCsA HECTAIlMOHAPHOM 3aa4eii?

11) B uem cytb merona Pota?

12) B yem cyTh ME€TO/1a HHTErPAIbHBIX YPABHEHU?

13) Uto Takoe KOHEYHOMEpPHAs almpoKCUuMaIus?

14) B ueM cyTh MeTO/1a BApUALIMOHHBIX [1apaMeTPOB?

Tema: «O0001IeHHbIE pelIeHusI 3224 CO CBOOOJHBIMH T'PAHUIIAMM.

1)
2)
3)
4)
5)

6)

7)

8)

UYro HazpiBaeTCsa 0000IIEHHBIM pelIeHneM?

Yro Takoe BapHaIlMOHHAS TOCTAHOBKA 33J]a4l CO CBOOOIHBIMH IPpaHULIAMU?

Urto Ha3bIBaeTCs cyOpemeHuem?

Uto Ha3bIBaeTCS CyneppenieHnem?

Kak ¢popmynupyercs TeopemMa eAHHCTBEHHOCTH 00OOIIEHHOTO PEIIeHHS 3a7a4i CO CBOOOTHBIMU
rpaHuamu?

Kak okaspiBaeTcs TeopemMa eJMHCTBEHHOCTH 0000IIICHHOTO PEIISHUS 3a]]a4i CO CBOOOTHBIMU
rpaHuIamMu?

Kak ¢opmynupyercs Teopema CyniecTBOBaHUS 0000IIEHHOTO PEelIeHuUs 3aaui CO CBOOOTHBIMU
rpaHuamu?

Kak JtokaspIiBaeTcsi TeopeMa CyIecTBOBaHUS 0000MEHHOTO PEIICHUS 334K CO CBOOOTHBIMH
rpaHunamu’?

Kpumepuu popmuposanus oyenok (oyenusanus) ycmnozo onpoca
VYCcTHBIN OMpOC SBJISIETCSI OTHUM M3 OCHOBHBIX CIOCOOOB yu€Ta 3HAHUN 00YyYaromerocs mo JIuc-

OUILIINHEC «33,[[8.‘-11/1 (¢10) CBO6OI(HBIMI/I rpaHiaMu U UX HPHITIOKCHUA». PaBBépHYTBIﬁ OTBCT CTyACHTA HOJI-
JKCH IMPCACTABIATH co0Ooit CBSI3HOC, JIOTHYCCKH ITOCIICA0OBATCIIBHOC COO6H.[€HI/IG Ha 3aJlaHHYI0 TEMY, ITOKa-
3bIBaTh €TI0 YMCHHUE IPUMECHSATD OIPCACIICHUA.
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B pezynomame ycmnozo onpoca 3nanus, 00y4arousecoca oueHuearomca no ciedyouieil wKane:
5 o6ann, ctaBuTCs, ecau 00yUAIOITHICS:
1) mnoxHO M3Naraet U3y4eHHbIN MaTepual, 1aéT MPaBUJIbHOE ONpPEIeICHUE TOHITU;
2) o0OHapyXMBaeT IOHUMaHUE MaTepuana, MOXET 000OCHOBATh CBOU CY>KJI€HUS, IPUMEHUTD 3Ha-
HUS HA IPAKTHKE, IPUBECTH HEOOXOUMbIE IPUMEPHI HE TOJIBKO M0 Y4eOHHUKY, HO U CAMOCTO-
ATEJIbHO COCTABIICHHBIE;

3) wu3naraeT MarepHual MOCJEJI0BAaTENbHO M MPABUIBHO C TOYKU 3PEHHS] HOPM JIUTEPaTypHOTO
A3BIKA.

4 6anna, craBuTcs, eciu oO0ydarouuiicss Ja€T OTBET, yAOBJIETBOPSIOUINI TEM ke TpeOOBaHUIM,
yto U 171 Oamna «1», Ho momyckaeT 1-2 omubOKH, KOTOpBIE caM ke UCIpasisier, u 1-2 Hegouéra B mocie-
JIOBATEILHOCTHU U SI3bIKOBOM O(OPMIICHUH U3JIaraeMoro.

3 6anna, craBUTCs, €CIM O0yYArOMIHMIICS OOHAPY)KUBACT 3HAHUE M IIOHUMAHUE OCHOBHBIX TIOJIOKE-
HUH TaHHOH TeMBI, HO:

1) wu3naraet Matepuall HEOJIHO U JOIYCKAET HETOUHOCTH B OIIPEJICIICHUN [TOHSTHIA;

2) He yMeeT JOCTAaTOYHO ITy0OKO U JOKa3aTelIbHO 0OOCHOBATh CBOU CY>KICHHS U IPUBECTH

CBOU IIPUMEDHI,
3) wu3naraeT MaTrepual HemocjaeI0BaTeIbHO U IOMYCKAeT OIIUOKHU B SI3IKOBOM O(OPMIICHUH U3-
JaraeMoro.

0 6annos, craButcs, eciiu 00yJarImuics oOHaApYKUBAET HE3HAHKE OOJIBIIEH YacTU COOTBETCTBY-
IOLIETO pa3jiena U3y4yaeMoro MaTepuaa, JoIycKaeT oluOKy B (P OpMYyJIHPOBKE.

Bbannbt «5», «4», «3» MOTYT CTaBUTHCS HE TOJIBKO 332 €JMHOBPEMEHHBIN OTBET, HO U 33 paccpeio-
TOUYCHHBII BO BPEMEHH, T.€. 32 CYMMY OTBETOB, JJaHHBIX CTYJIEHTOM Ha MPOTSDKEHUH 3aHATHUS

5.1.2. Quenounvie mamepuanvl 011 _CAMOCMOAMEIbHOI _PAbdomul_odyuarouiezocs (munogle
3adauu), kKonmpoaupyemole Komnemenyuu YK-1

1) HampaBum och cTep:kHS BIIOJIb KOOpAWHATHON ocH X. IIpeamnosokum, 4To B JH000M OpTOTO-

HaJbHOM OCH CTEP)KHSI CEUCHUSI TeMIIepaTypa HE 3aBUCUT OT IMOJIOKEHHUS TOYEK 3TOTO ceue-

aus. [Tycte p = p(X) - mnotHoCTh cTepkus, k=k(x) u ¥ = y(x) - xo3dpuunenTs BHYT-

peHHE M BHEWIHEH TEeIJIONPOBOAHOCTH COOTBETCTBEHHO, C=C(X) — yJeJbHas TEIJIOEM-
KOCTb, $=S(X) — IUIOMIa/Ib IMOMEPEUHOro ceueHus, q=q(X,t) — 00beMHas IIIOTHOCTh UCTOUYHH-
KOB TeIlIa, u=u(X,t) — Temreparypa B CEY4EHUM X B MOMEHT BPEMEHHM t, U, =1IU,, (1) - Temrie-

patypa BHemmHel cpensl. [ BbBoAa Iu((EPEHIUATBHOIO YPABHEHHUS BBIACIUM IIPOU3-
BOJIGHO BHYTPH CTEKHS JOCTATOYHO MAalyl €ro 9acTb W, 3aKIIIOUEHHYI) MEXIY OpTO-
FOHAJIBHBIMA OCH X ceueHMsSMH X U X+ Ax. B W 3a Af BTekaeT KOJHWUYECTBO TeILIa

Q0=0,+0Q, +0Q;, rne Q, - IpUTOK Temia yepe3 cedeHHe X U X + AX, KOTOpBIA BbI-
pakaetca (GopMyIIoit:

O, =[(ksu,)(x + Ax,t') — (ksu . )(x,t")]At = [ag(ksux )(x',1")AxAt,
X

x'e(x,x+A), te(tt+Ar),
Q2 - IPUTOK TeIja 4epe3 OOKOBYI IOBEPXHOCTh, IPONOPIUOHATEH M0 3akoHy HproToHa
pa3sHOCTH TEMIIEPATYP:
Q, =[xo(uy—u)(x,))AxAt, xe(x,x+Ax), te(t,t+Ar);
Q3 BO3HUKACT BCJICACTBUEC ﬂCfICTBI/ISI HUCTOYHHUKOB TCIlIA, an/Iqu
Q; = (gs)(X,t)AxAt, Xxe(x,x+Ax), te(t,t+Ar).

CrnemoBartenansHO,

0={ % (ksu (X', 1) + [ yo(ug—)(x,1) + (gs)(X, 1) }AxAL. (1)
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Takoe KOJIMYECTBO TEIJa pacXoAyeTcsl Ha HarpeBaHwe sjeMeHTa W OT TeMIieparypbl u(X,t)
1o u(x, t + At), mosromy

(cos)(x")u(x",t + At) —u(x",1)]Ax = (cpsu, )(x",t" ) AxAt,
x'e(x,x+ Ax), t"e(t,t+ Ar).

[Mpupasuusas (1) k (2) ¥ cokpainas nony4yeHHoe paseHcTBo Ha AXAf mepeiizeM B HeM K
npeneny npu Ax =0, Ar — 0. Honyunm mudpdepenimansaoe ypaBuenne s u(x,t):

(2)

(cpsu,)out) = guksux)(x,t)] o —u 5D + (55D B

Ecmuc, p,k, ¥, O ,s—1nocrosHHble, ypaBHeHHE (3) IpUHUMAET BUJ:

’ , k Yo sq(x,t) + you,(t)
u, =au, —bu+ f(xt), a=—, b="—, f(xt)= )
cp cps cos
[Tpu pemennn 3a1aun 00 ONpeAETICHUN TEMIIEpaTyphl u(X,t) B CTep)KHE B MOMEHT BpemeHu t>0
CleyeT 3HaThb HAYallbHYIO TeMmIiieparypy npu t=0, a Takke KpaeBbl€ YCIOBHS, OINPEICIAIONIUe
TEIUIOBOM pPEXUM Ha KOHIaX crepkHA. KpaeBble yclnoBHS MOJIydaroTcs, €CIAU MOJACUYUTaTh Oa-

naHc Tera qusa anementoB W, u W, crepxHs, NpUMBIKaOMUX K COOTBETCTBYIOMIMM KOHIAM.

1) HaiiTi TouHOE aHANUTHYECKOE pElIeHNe CIeAYIONIel CTallMOHAPHOW 3aa9u
u, =1’ x"u’nix" —uw), I{x(s,
u,—Hu=-Hgp, x=1,

u(s) =0, u (s)=0,

[ul, =0,  [u].=0, u(x)=x.

2) PemuTh cucTeMy ypaBHEHUH JUIsl ONpEICIICHUS] CBOOOTHON TPaHUIIBI JIJIS MPEAISCTBYIONICH 3a1aun
x —(x?16)2s+x)(s—x)* =0
s°—x?+2H(p—x )/ y A+ H)x -1)=0.

3) CgectH ClEIyIONIYIO 33/1a4y K CUCTEME MHTETPAIbHBIX YPaBHEHUN

u, —u, :;(le_ﬁuﬂ, 1<x<s(@),t>0,
u(x,0)=0, 1< x<s(0),
u, —hu=-hep, x=1, t>0,
u(s(t),t) =0, u (s(),t)=0, t>0,
4) Metoaom PoTa cBecTH cieayronlyo 3a1ady K cucTeMe OOBIKHOBEHHBIX A depeHanbHbIX ypaBHEHUH
u, —u, =y’ x’u’, I<x<s(t),t>0,

u(x,0)=0, 1< x<s(0),

u, —hu=-hep, x=1, t>0,

u(s(t),t) =0, u (s(t),t) =0, t>0,

5) Tlomyuwts mJis npeaslayIeH 3agaun 3anady Koiu ist onpeseneHus: CBOOOHON TPaHMIIbI

-8 , d u(_s) 247 u(_s) ¢ *tﬁ ds
i ol -1 - -1 = _
1+ﬂ;‘ (=D a (l—ﬂ)h(s—l)‘“’)“ﬂ)-l[(s 0 e D dt
o7 2u(s)
7 .!.x u (x,t)dx+(l_ﬁ)(s_l) 0, s(0)=0.

6) HaiiT TOYHOE aHATTUTHIECKOE PEIICHIE CTAIIMOHAPHOHN 3a71a49H, COOTBETCTBYIOIIEE CIACAYIOMEH 3a1adu
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u,—u, =u’, 0<x<S(0), O0<r<t,
u(x,0)=0, 0<x<5(0). (s(0)=0),
u, —h(u—u,r))=0, x=0, O0<r<rt,
u(S().t1)=0, u(S())=0, 0<r<t,

u(O,tl)zl

- 1 2 7
7) Haiitu xopenb ypasaenns U + —  [T—=U 2 —u, =0 .
) PeHb yp K\ 1+ A

(i, —ii, —ii” Jdx =0

d oy, 3-8 _pg 2B-B _ _
9) Pemmts 3anauy Komm 0 (MS)+1+ﬂM S (l—ﬂ)zS =0, S(O)—O_
s 2 'dx*+3—,B(S_x*)_2(3—,B). 1
dt 1-p dt 1+p 1-p8) S—x"

10) Pemnth d ( 1) . | > |
—+ 2(p 71x —~+ P [x" - (f — + : — =0,
dt || 2a*(H™ +x") H'+x" 1-f S—x

i(yij—Wﬂ(Q)z 0, 0<x<oo,

8) BreuHCINUTH

O'-—;C/J

dx\" dx
11) Pemuts 3anauy
d@ =~ . & *k
r—- —h(0+1). x=0; lmo(x)=0, ox")=6".
X X—>00

12) Pemmwuts 3agauy

(iJ = 4(0)q,O)x,. 0<O<1,

Xo

i=h(¢<9>—¢@», 0=0.x0)=0. xl—g=o, o=1.

Memoouueckue pekomenoayuu no bINOJHEHUIO 3A0AHULL:

[ToaroroBka K BBINOJHEHUIO 33[JaHUI BKJIIOYAET MPEIBAPUTEIHHOE O3HAKOMJIEHHE C HEO0OXOIu-
MBIM TEOPETHUECKUM MaTepUaioM MO KOHCIEKTY JIEKIHHA 1/WIK METOANYECKUM YKa3aHUSIM K MpaKkThye-
ckuM pabotam. HeoOXoauMbIM yCIIOBUEM CBOEBPEMEHHOTO M KAYECTBEHHOTO BBIITOTHEHUSI PAOOTHI SIBIIS-
€TCs TaK)KEe OCBOEHHE MPOTPAaMMHOMN CpeJibl, B KOTOPOU OyIeT BHIMOIHATHCS paboTa. Pekomenayercs mpu
MOATOTOBKE K MPAKTHYECKOW paboTe MOBTOPUTH MaTepual, COAEpKaIIUi omucaHue mHrepdeica mpo-
IPAMMHOM Cpefbl U €€ BO3MOKHOCTEN.

Kpumepuu ¢opmuposanus oyenoxk no 3a0anusam 0as camoCmosamenabHoi padoomol CmyoeHma
(munoevie 3a0auu):

(4-5 GanoB) - CTYyZEHT BBIMOJIHMWI 33aJaHusl 0Oe3 omMOOK, 000CHOBAN BHIOOP METOJOB PEIICHHUS,
OTBETHJI BCE HA MMOCTABJICHHBIE TEOPETUIECKUE BOIIPOCHI;

(2-3 Gauta) - CTyACHT B 1IEJIOM BBITIOJIHWJI 33JIaHUSI ¢ HEOOJBITUMHU HEIOYeTaMH, He 000CHOBAIT
HEKOTOPBIN BHIOOP METOJIOB U MPUEMOB PEIICHUS, OTBETUII HE HA BCE HA TMOCTABJICHHBIE TEOPETUUECKUE
BOITPOCHI;

(1 6amm) - CTyIEeHT MOMYyCTHJ CYIIECTBEHHBIE OIIMOKH, HE CMOT OOOCHOBATh BBHIOOP METOJIOB U
MMPUEMOB PCHICHUSA, OTBETUII HC HAa BCC IMMOCTABJICHHBIC TCOPETUYCCKNE BOIIPOCHI |
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TIK-1)

(0 6amn0B) — CTY/IGHT HE CMOT BBITMIOJTHUTL 3aJIaHUS.
5.1.3. Ouenounvie mamepuavl 011 6bINOJHEHUA pehepamos (KOHMPoIUpyemvle KOMnemeHyuu
Ipumepnvie memol pepepamos

3agada o Ga3oBOM mepexoe.

O-yHKIIHSL.

Teopust motenuuana. TennoBble MOTEHIHATBI.

Kpaesble 3agaun 1u1st o0nacTei ¢ moABMKHBIMU TPAHULIAMHU.

[IpeobpazoBanne Mu3zeca.

[IpeobpazoBanue Jlexxanapa.

Paznenenue nepeMeHHBIX B HEMMHEHHBIX AU (HepeHIHaTbHBIX YPABHEHHSIX C YaCTHBIMHA MPOU3BOJHBIMH.
IIpeoOpa3oBaHue 3aBUCUMBIX U HE3aBUCUMBIX [IEPEMEHHBIX.

Meron UHTErpANIbHBIX YPABHEHUA.

10) Ilepunoauueckue 3agaun.
11) IIpoekimoHHbBIE METOIBI.
12) UtepaliiOHHBIE METOJBL.

Memoouueckue pekomenoayuu no Hanucanuio peghepama
Peghepam — npoayKT caMOCTOSATENTLHOM pabOTHI CTYACHTA, MPEACTABISIONIUN COO0N KpaTKoe H3-
JI0’KEHHE B MUChbMEHHOM BHUJIE TTOJIYYEHHBIX PE3YJIbTATOB TEOPETHUECKOTO aHAIN3a OTPEICTICHHOM
Hay4YyHOU (y4eOHO-MCCIIeI0BATEIbCKON) TEMBI, TJI€ aBTOP PAaCKpPBIBAET CYTh HCCIEIyeMOW Mpo-
0JIeMbl, TPUBOJAUT PA3IMIHBIC TOUKH 3PEHHUS, & TAK)KEe COOCTBEHHBIC B3IJISI/IBI HA HEE.
N3noxxenHoe moHumaHue pedepara Kak LEIOCTHOTO aBTOPCKOTO TEKCTa ONpEAeNsieT KPUTEPUU

€ro OIICHKH: HOBH3HA TEKCTa; 0OOCHOBAHHOCTHh BHIOOpA MCTOYHWKA; CTCIICHb PACKPBITUS CYIIHOCTH
BOIIPOCA; COONIOACHUS TpeOOBaHUM K OPOPMIICHUIO.

Tpebosanusn k pegpepamy: O6muii 006EM pedepara 20 mucroB (mpudt 14 Times New Roman,
1,5 untepsan). [lonsa: BepxHee, HUXKHEe, mMpaBoe, JeBoe — 20MM. AG3anHsblii otctyn — 1,25; Pu-
CYHKH JIOJDKHBI CO3/aBaThCs B IUKJIMYECKUX PEAAKTOpax WM Kak pucyHok Microsoft Word
(crpynmupoBaHHbIif). Tabnuibl BBHIIOTHATH TaOMU4YHBIMU stuelikamu Microsoft Word. Ckanupo-
BaHWE PUCYHKOB W TaONHUI[ HE JOIycKaeTcs. BwlpaBHWBaHWE TeKcTa (IO NIMPUHE CTPAHUIIBI)
HEOOXO0IUMO BBIMIOJIHATH TOJIBKO CTaHJAPTHBIMU CIIOCO0AMU, a HE C TIOMOIIIbI0 TTpoOenoB. Pazmep
TEKCTa B pUCYHKaxX U Tabnumax — 12 kerib

O0s3aTeNnbHO HANHUKE: COAepKaHUsI (CTPYKTypa padOThI C yKa3aHUEM Pa3/esioB U UX HadallbHBIX
HOMEPOB CTPaHUII), BBEJICHUS (aKTYaJIbHOCTh TEMBI, 11€Jb, 3aJ1a4l), OCHOBHBIX Pa3fesioB pedepa-
Ta, 3aKIIIOUeHUs (B KPATKOM, PE3IOMHUPOBAHHOM BHJI€ OCHOBHBIC MOJIOKEHUS paOOThI), CIIUCKA JTH-
TEpaTyphl C YKa3aHHEM KOHKPETHBIX HCTOYHHKOB, BKJTFOUAsl CChUTKHA Ha MTHTepHET-pecypChl.

B Tekcre cchlika HAa MCTOYHUK JIENaeTcs MyTeM yKa3aHUs (B KBaJPAaTHBIX CKOOKax) MOPSIKOBOTO
HOMEpa IUTUPYEMOH JINTEPATYPhI U Yepe3 3aIsTyI0 — IIUTHPYEMBIX CTPAHHIL. YPOGeHb OpUUHAb-
nocmu mexcma — 60%

Kpumepuu ouenku pechpepama:

( 5 6amm) cTaBUTCS, €CIM BBIIOJHEHBI Bce TPeOOBAaHUS K HAMMCAHUIO U 3ammuTe pedepara: 06o-
3HaueHa MmpobyiieMa u 000CHOBaHA €€ aKTyaJbHOCTh, CICIIAaH KPATKHHA aHAU3 Pa3IMIHBIX TOUYCK
3peHHusl Ha pacCMaTpUBaeMyr0 MpoOJieMy M JIOTHYHO M3JI0’K€Ha COOCTBEHHAs MO3UIHS, ChopMy-
JUPOBAHBI BBIBOJIBI, TEMa PACKPHITA IMOJTHOCTHIO, BBIIEPIKAH 00bEeM, COOJIOJACHBI TPEOOBAHUS K
BHEITHEMY O(OPMIICHHIO, JaHbl MPABWIbHBIE OTBETHI HA JOMOJIHHUTEIbHBIE BOMpOCchl. OOydaro-
IIWIACS TIPOSIBUJI MHUIIMATHBY, TBOPUYECKUHN MTOIXO]I, CTOCOOHOCTh K BBHIMOJIHCHHIO CIIOKHBIX 3a/1a-
HUH, OpraHU3alMOHHBIE CITOCOOHOCTH. OTMeuUaeTcsi CHOCOOHOCTh K MyOIMYHON KOMMYHHKAIIHH.
JlokymeHTanus npeacTaBieHa B cpok. [lonmHocTbio ohopmiieHa B COOTBETCTBHH € TPEOOBaHUSIMU
(4 6anna) — BBIIOTHEHBI OCHOBHBIE TpeOOBaHUs K pedepaTy U ero 3alliTe BHIMOIHEHBI, HO TIPH
9TOM JIOMYIIEHBI HEIOYEThI. B 4aCTHOCTH, UMEIOTCS HETOYHOCTH B M3JIOKCHHWHM MaTepuaia; OT-
CYTCTBYET JIOTHYECKasl TOCIEA0BATEIHHOCTh B CY)K/ICHUSX; HE BBIIEpKaH 00bEM pedepaTa; nume-
IOTCS YIYIIEHUS B 0OPMIICHUH; Ha JOMOJTHUTEIBHBIC BOIIPOCKHI TIPH 3aIIUTE JAHBI HETIOIHBIE OT-
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BeThl. OOyUaromuiicss JOCTATOYHO TOJHO, HO 0€3 WHUIIMATUBBI U TBOPYECKUX HAXOJOK BBITOITHHII
BO3JIOJKCHHBIC Ha HEro 3aja4yu. JJOKyMeHTalus npeacTaBieHa JOCTaTOYHO MOJHO M B CPOK, HO C
HEKOTOPHIMU HEIOPAOOTKAMH

(3 Gamn) — UMeErTCs CyIIEeCTBEHHbIE OTCTYIUIEHUS OT TpeboBaHUi K pedepupoBanuto. B yactHo-
CTH, TEMa OCBEIIlCHA JIUIIIb YaCTUYHO; JIOMYIICHbI (PaKTUYEeCKHEe OIMOKH B COJepKaHuu pedepara
WM TIPY OTBETE Ha JIOTIOJIHUTEIIbHBIC BOIPOCHL; BO BPEMsl 3aIUTHI OTCYTCTBYET BbiBOjA. O0yuaro-
IIMKCS BBITIOJTHHUI OOJIBIIYEO YacTh BO3JIOKEHHOH Ha Hero paboThl. JlOMyIeHbI CyNIECTBEHHBIC
oTrcryruieHus. JlokyMeHTanusl cjaHa co 3HAYMTEIbHBIM omo3aanueM (Oonee Hemenu). OTCyT-
CTBYIOT OTJEIIbHBIC ()ParMEHTHI.

(0 6amnoB) — Tema pedepara He pacKpbiTa, OOHAPYKUBACTCS CYIIECTBEHHOE HETIOHUMAaHUE MPO-
Onembl. OOyYarOIIUICS HE BBIMOJHWI CBOW 3314 WJIM BBIIOJIHWII JIMIIb OTIEJbHBIC HECyIlle-
CTBEHHbIC MOpYy4eHUs. JlOKyMeHTaIMsI He C/1aHa.

5.2. Ouenounvie mamepuainsl 011 pyoexscHo20 KOHmMpos. Pydedichviti Konmpoib OCYIIeCTBISIETCS

110 6oJiee I MEHEe CaMOCTOSITENbHBIM pa3ziesiaM — y4eOHbIM MOIYJISIM Kypca U IPOBOAUTCS IO OKOHYA-
HUU U3YYEHMs] MaTepuasa MOAYJs B 3apaHee YCTaHOBJIEHHOE BpeMsl. PyOe)XHbIIl KOHTPOJIb POBOJUTCS C
LIEJIBIO0 ONPEZETICHNs] KauecTBa YCBOGHUS Marepuasa yueOHOro Moxyis B LieJIoM. B TedeHue cemecrtpa
IIPOBOJIUTCS. MPU MAKUX KOHMPOJIbHBIX MEPORPUAMUA NO 2PAPUKY.

B kauectBe (hopM pyOeKHOro KOHTPOJISI MOXKHO HCIHOJIB30BATh TECTUPOBAHME (MHCHbMEHHOE WITU

KOMIIBIOTEPHOE), IPOBEACHNE KOJUIOKBUYMa WJIM KOHTPOJIbHBIX padoT. BhimonHsemble paboOThl TOJIKHBI
XpaHUThCS Ha Kadenpe TeYeHUH y4eOHOro rojia U Mo TpeOOBAaHUIO MPEAOCTABIATLCS B YIIPaBICHUE KOH-
TpoJsid KayecTBa. Ha pyOexkHble KOHTPOJIbHBIE MEPONPUATHSI PEKOMEHIYETCS BHIHOCUTH BECh MPOTrPaMM-
HBII MaTepuall (Bce pa3Jelibl) M0 JUCLUILIMHE.

N A»D =

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.

5.2.1. Quenounvie mamepuaivl 0111 KOJA10KUYMA: KOHmpoaupyemovle komnemenuyuu YK-1) .
OOmas xapakTepuCTHKa 3aJad I0 HCCIECJOBAHHUIO IMPOIECCOB TETUIOMPOBOIHOCTH.

3aKOHBI COXpaHEHUSI.

MarepualibHbIE YpaBHEHUSI.

YpaBHEHUS BTOPOTO TOPSIIKA.

HcToYHUKM M TIOTOKHU.

HauanbHo-kpaeBble YCIOBHSL.

Omnpenenenue 3agadu co CBOOOJHBIMU TpaHUIAMHU. Teopema CyIIECTBOBAHUS U €IUHCTBEHHOCTH CyIIle-
CTBOBAHHMS PEIISHUS 33/1a4H CO CBOOOTHBIMU TPAHHUIIAMH.

3amaga Credana. CBelneHHe K WHTETPAILHOMY YpaBHEHHIO.

3amaun co CBOOOAHBIMH TPaHUIIAMHU JUII M30TEPMHUYECKHX ITOBEPXHOCTEH.

JuddepeHnnanbapie ypaBHEHHs ISl TIOBEPXHOCTH YPOBHSI.

[loepxHocTu ypoBHs Kupxrod-npeodpazoBanusi.

HauanbHo-KpaeBble YCIOBHUS AJisi MOBEPXHOCTH YPOBHSI.

VYcnoBus CONpshKEHUST ISl TOBEPXHOCTH YPOBHSI.

3amaya Credana sl MWIMHAPUIECKUX OOJIACTEH.

Kanonnueckuii BuI 3ama4 co CBOOOJHBIMHU TpaHHUIIAMHU.

[TocranoBka 3amay. @yHKIHMOHAIBHBIE MpPeoOpa3oBaHUS.

[IpeoOpazoBanue Kupxroda.

[IpeoOpazoBaHue 3aBUCUMBIX TTEPEMEHHBIX.

[NocranoBka 3amauM co CBOOOAHBIMH TPAHUIAMH IUIOCKO-TIAPAIUIETHHON KPHONECTPYKIUN OHOTKAHH.
[locraHoBka 3amaun cO CBOOOAHBIMU IpaHULIAMH C(HEPUUECKH-CUMMETPUYHON KPHUOAECTPYKUUU OHOT-
KaHU.

CramuonapHas 3aaadga.

Meron Pore.

MeToa MHTErpaJIbHBIX YPaBHEHUH.

KoneuHomepHas anmpokcumarnysi.

O06001meHHbIe pemnIeHns 3aad cO CBOOOIHBIMHU TPaHUIAMH.

[locranoBka 3amaun. BapuanuoHHas MOCTaHOBKA 3a/1a4H.

Omnpenenenusi 0000IIEHHOTO PELICHUS, CYOpEIIeHUS W CYNEppeIeHHUs.

TeopeMa eqMHCTBEHHOCTH OOOOIIEHHOTO PEUICHUSI.
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28. Teopema cymiecTBOBaHUS OO0OOIIEHHOTO PEIICHHUS.
B pezynemame ycmnozo onpoca 3nanus, 00y4arusecoca 0yeHuearomcsa no ciedyoueil uwKanie:
5 6ann, craBuTcs, eciy 00yJaIOLIHIACA:
4) TOJHO W3NaraeT U3y4YeHHbII MaTepuall, Ja€T MPaBHIbHOE OINpeIeICHUE TOHITHIA;
5) o0OHapyXHBaeT MOHUMAHUE MaTepraia, MOXKET 000CHOBATh CBOU CY)KIICHUS, TPUMECHHUTD 3Ha-
HUS HA TIPAKTHKE, IPUBECTH HEOOXOAMMBIE TPUMEPHI HE TOJIBKO MO Y4eOHUKY, HO M CAMOCTO-
ATEJIbHO COCTABJICHHBIE;

6) wu3naraeT Marepual IOCIEA0BAaTENIbHO U MPABUIBLHO C TOYKU 3PEHHS] HOPM JUTEPaTypHOTO
S3BIKA.

4 6anna, ctaBuTCs, eciu oOydarouuiics 1a€T OTBET, YAOBJIETBOPSIOUINI TeM XK€ TpeOOBaHUSM,
yto U 111 Oamna «1», Ho nomyckaet 1-2 omubKH, KOTOpBIE caM e UCIpaBisieT, U 1-2 Hegouéra B ocie-
JIOBATEILHOCTHU U SI3bIKOBOM O(OPMIICHUH U3JIaraeMoro.

3 6anna, craBUTCS, €M 00OydJaroUIMiics 0OHAPYKUBAET 3HAHHE U TOHUMAHHE OCHOBHBIX TOJIOXKE-
HUH TaHHOH TeMBI, HO:

4) wW3naraet MaTepHall HEMOIHO U JOIMYCKAeT HETOYHOCTH B ONPECICHUH TTOHITHI;

5) He yMeeT JOCTaTOYHO ITyOOKO U JOKa3aTelbHO 0O0OCHOBATh CBOU CYKJCHHS U MPUBECTH

CBOU TIPUMEDPBI;
6) wu3MaraeT MaTepHal HemocaeI0BaTEIbHO U IOMYCKAET OMIMOKHU B SI3IKOBOM O(OPMIICHUH U3-
J1araeMoro.

0 6annos, craButcs, eciiu 00y4armuKcs oOHApYKUBAET HE3HAHKE OOJBIIEH YaCTH COOTBETCTBY-
IOIIETO pa3/iena u3y4aeMoro MaTepuaia, J0MycKaeT OOk B (POPMYIIHPOBKE.

Bbannbt «5», «4», «3» MOTYT CTaBUTHCS HE TOJIBKO 33 €JMHOBPEMEHHBIN OTBET, HO U 33 paccpeio-
TOYCHHBIM BO BPEMEHHU, T.€. 32 CYMMY OTBETOB, JAHHBIX CTYJICHTOM Ha MPOTSHKEHUU 3aHSATUSA

5.2.2.Quenounvie mamepuanvi: Tunogvie mecmosnvle 3a0anusn no oucyuniune( KOHMpoIupyemole
komnemenyuu YK-1) TlonHbI TEpeYCHb MeCmosbix  3a0anull Npeocmaes/ieH 6 J0UC -
http://open.kbsu.ru/moodle/course/view.php?id=1534
Tecm — cucTteMa CTaHIAPTU3UPOBAHHBIX 3aJaHWi, MO3BOJIAIONIAS AaBTOMATU3UPOBATH MPOILEAYPY
WU3MEPEHMS YPOBHS 3HAHUM U YMEHHM CTYJCHTA.
1) Pa3nenenue nepemeHHbIX B hopme u(X, y) = @(x) + w(X) IOMYyCKalOT ypaBHEHHs BUIA
+: a()AW,,u, .. ) +D(Y)Bu,,u,,,...)=c(x)+d(y)
- a(x)+b(y) = c(x)+d(y)
- a(0)A(u,) +b(y)Bu,) = c(x) +d(y)
2) AuddepeHnmanbHbie YpaBHEHHS ¢ YACTHBIMU IPOU3BOIHBIMU
+: BO3HUKAIOT B KAYECTBE MATEMAaTHYECKUX MOJIENICH peabHbIX (PU3NYECKHUX MPOLIECCOB
-: HE BO3HUKAIOT B KAYECTBE MAaTEMATHUCCKUX MOJIENIEH peabHbIX (PH3UIECKUX TPOIIECCOB
-: BO3HHMKAIOT B KAYECTBE PeabHBIX (PU3UUCCKUX MPOILIECCOB
3) VpaBHeHHE, CBA3BIBAIOIIEE HEU3BECTHYIO (DYHKIIMIO, HE3aBUCHUMBIE IEPEMEHHBIE M YACTHBIE MMPOM3BOIHBIE OT
HE3aBUCHMON (YHKIINU HA3bIBAETCSI
+: YpPpaBHEHUEM C YaCTHBIMU IPOMU3BOAHBIMHA
-2 0OBIKHOBEHHBIM JH(pepeHInanbHBIM YpaBHEHHEM
-: ypaBHEHHUEM N-TO MOPSIIKA
4) YpaBHEHHEM C YaCTHBIMH [TPOU3BOIHBIME HA3BIBACTCS YPaBHEHHE, CBA3BIBAIOIICE
+: HEHU3BCCTHYIO q)yHKHI/II-O, HE3aBUCHUMBIC IICPEMCHHBIC M YACTHBIC IIPOMU3BOAHBIC OT HE3AaBUCUMBIX IIEPEMEHHBIX
-: HEM3BECTHYIO (DYHKIIMIO M HE3aBUCHMBIE ITEPEMEHHbIE
-: HE3aBUCHMbIE TIEPEMEHHbIE
5) Y aenbHas TEMIIOEMKOCTh — ATO
+: KOJIMYECTBO TeIUIa, HE0OXO0IMMOE IJIsl TOTO, 9TOOBI TOBBICUTH TEMIIEPATYPY €IUHHIIBI MacChl MaTepHaja Tela Ha
OJTMH TPaycC
- KOJIMYECTBO TEILIa, MPOTEKAIOMIET0 32 SMHUILY BPEMEHH Yepe3 eANHHMILY IUTOMIAN
-: CIIOCOOHOCTB TeJT epeIaBaTh WM BOCIIPUHAMATD TEILIO Yepe3 CBOM MIOBEPXHOCTH
Kpumepuu ¢popmupoeanus oyenox no mecmoevim 3a0aHuIm:
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(5 6amna) — momy4aroT 00y4aroNIMecs ¢ MPaBUWIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE BOIIPO-
cbl. BemomnneHno 91- 100 % npeninokeHHbIX TECTOBBIX BOIIPOCOB;

(4 6anna) — momy4aroT 00y4aroUIMecs C MPaBUWIBHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE BOIIPO-
¢l — 70 =90 % oT ob1ero oobemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(3 Gamra) — momy4aroT 00y4aroIIKEcs ¢ MPaBHILHBIM KOJIMYECTBOM OTBETOB HAa TECTOBBIC BOIIPO-
cbl — 50 —69% ot o61ero oobeMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;

(2 Gamm) — moxy4arT 00YyYarOMIMecs MPaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE BOIIPOCHI
— menee 40-49 % ot obmero oobemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(1 Gamr) — moxy4aroT 00y4aroUIMecs: MPaBUIBHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE BOIIPOCHI
—menee 30-39 % ot obmiero o6bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(0 Gaymur) — moy4aroT 00y4aroUIMecs: MPaBUILHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE BOIIPOCHI
—menee 0-29 % ot obmiero o0beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

1.2. Oyenounsvie mamepuanvl 0N NPOMEHCYMOUHOU ammecmayuu. Llenvio npomedscymoyHwix
ammecmayui 0 AUCLUIUIMHE SBJISIETCS OLIEHKA KaueCTBA OCBOEHHS AUCLUIIIIMHBI 00YYaIOIIMMUCH.

[TpomexyTouHasi aTTecTanus MpeJHa3Ha4YeHa Il OOBEKTHBHOTO MOATBEPKICHHUS M OILICHUBAHUS
JOCTUTHYTBIX PE3yJbTaTOB OOYYCHUS IOCJE 3aBEPLICHUS M3YYCHHs NUCUUILIHHBL. OCYyILIECTBISIETCS B
KOHIIE CEMECTpa U MPEACTaBIseT COOOH UTOTOBYIO OIEHKY 3HaHUH 1o aucuuiuimHe « COBpeMEeHHbIE KOM-
IBIOTEPHBIC TEXHOJIOTHI» B BUJIC MIPOBE/ICHHS 3a4eTa.

[TpomeskyTouHas aTTecTalMs MOKET IPOBOJIUTHCS B YCTHOU, MUCbMEHHOU (hopme, U B opme Te-
ctupoBanus. Ha mpomexxyTounyro aTrTectanuio oTBoguTcs A0 30 6aiios.

Bonpocbi, gviHocumble Ha 3K3aMeH, KoHmponupyemvie komnemenyuu YK-1

3aKOHBI COXpaHEHUS.

MarepuasnbHble ypaBHEHHUSL.

YpaBHEHHsI BTOpPOrO MOPSIKA.

VICTOYHUKHM M HOTOKH.

HauansHO-KpaeBble yCIIOBHSL.

Onpeznenenue 3a7a4u co CBOOOAHBIMU IPAHULIAMU.

Teopema cyl1ecTBOBaHUS U €IMHCTBEHHOCTU CYILIECTBOBAHMS PELICHUS 3aJa4ld CO CBOOOJHBIMU

rpaHULlAMU

8. Jluddepennuanbubie ypaBHEHUs JIS MMOBEPXHOCTH YPOBHS.

9. TloepxHoctu ypoBHsi Kupxrod-mnpeodpazoBanusi.

10. HauanbHO-KpaeBble yCIOBUS JUIsl MOBEPXHOCTU YPOBHSI.

11. YcnoBust conpsikeHus Ui TMOBEPXHOCTH YPOBHSL.

12. 3amaua Credana nias MUIMHAPUYECKHX O0OJacTeH..

13. IlocTanoBka 3ajady.

14. ®yHKIIMOHATBHBIE MPE0Opa3OBaHUSI.

15. IIpeobpazoBanue Kupxroda.

16. TlpeoOpa3zoBaHue 3aBUCUMBIX TMEPEMEHHBIX.

17. TlocraHOBKa 3agaud CcO CBOOOAHBIMM TpaHHMIIAMHU IJIOCKO-TApaJUIETbHON KPUOAECTPYKIMU
OMOTKaHU.

18. TloctaHOBKa 3a7jauu CcO CBOOOJHBIMHM T'paHHIIAMHU C(EepUUECKU-CUMMETPUYHON KpUOJIECTPYK-
UM OMOTKAaHU.

19. CranmonapHasl 3az1aya.

20. Meron Pore.

21. Meto MHTErpaibHbIX YypaBHEHHUH.

22. KoHeuHOMEpHas anmpoKCHUMaIlusl.

23. [loctanoBKa 3agaud. BapuannoHHas NMOCTaHOBKAa 3aJayu.

24. Onpenenenuss 00OOLIEHHOTO peUIeHMs], CyOpeleHuss U cyneppelieHus.

25. Teopema €IMHCTBEHHOCTH OOOOIIEHHOTO PELICHHS.

26. Teopema cymiecTBOBaHUSI 0OOOIIEHHOTO PEIICHUSI.

Kpumepuu ghopmuposanun ouenok no npomesrcymounoi ammecmayuu:

NoUvAE RN
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(30 GammoB) — Moy4arOT 00yJaroIIuecs, KOTOPbIE CBOOOIHO OPUEHTHPYIOTCS B MaTEpHaIe U OT-
Be4aroT 0e3 3arpynHeHuit. OOydaromuiicss cmoco0eH K BBIMOJHEHUIO CIOXHBIX 3a/JaHUM, MTOCTAaHOBKE
nenel u BpIOOpe myTel ux peanusanuu. PaboTa BeIMoOIHEHa MOJHOCTHIO 0e3 ommbok, pemeno 100% 3a-
nad;

(20 6anna) — mosrydaroT oOy4arouuecs, KOTOpble OTHOCUTENBHO MOJIHO OPUEHTHPYIOTCS B MaTe-
puaine, oTBe4aroT 0e3 3aTpyAHEHUH, NOMyCKalOT He3HAUYUTEIbHOE KOJIMYeCTBO omHnOoK. Obydaronmiics
CIOCOOEH K BBIMOJTHEHUIO CIIOKHBIX 3a/1aHuid. PaboTa BhINOIHEHA MOTHOCTHIO, HO UMEIOTCS He Oosee o/1-
HOW Herpy0Ooi OomMOKN U OJHOTO HelodeTa, He Oojiee TpeX HenoueToB. JlomycKaloTcs He3HAYUTEIbHBIC
HETOYHOCTH TP peLIeHUH 3a]1a4, pemieHo 70% 3anay;

(10 6amnoB) — momy4aroT oOydarommecs, y KOTOPBIX HEJIOCTaTOYHO BBICOK YPOBEHH BIIaJICHUS
MmaTepuaioM. B mporecce oTBera Ha SK3aMeHE JOIMYCKAIOTCSA OMIMOKHU M 3aTPyIHEHUS MPH U3JI0KECHUU
Mmatepuana. OOydaronuiicss IPaBIWJILHO BBIMOJHUAI HE MeHee 2/3 Bceil padOTHI WM JOMYCTHII HE Ooliee
OJIHOM TpyOO# OIMMOKM M JIBYX HEIOYETOB, HE OoJiee oiHOM rpy0oit 1 oHON HerpyOoi ommoKu, He 00-
Jee TpexX HEerpyObIX OmMOOK, ogHON HerpyOou. OOydaromuiicss 3aTpyaHICTCS C MPaBUIBHON OIEHKON
MPEI0KEHHOM 3a/1auu, JaeT HEMOJHbIA OTBET, penieHo 55% 3anay;

(0 6amnoB) — mony4daroT 00yJarOIIUecs, KOTOPbIE JAOMYCKAIOT 3HAYUTENbHbIC OmuOKu. O0yJaro-
HIMICS UMEET JIMIIb HayallbHYI0 CTENEHh OpPUEHTAINH B MaTtepuanie. B pabore uncno omubOK U Hepoue-
TOB TIPEBBICHIJIO HOPMY JIJISl OIICHKH 3 WJIM MPaBUIBHO BBITIOJIHEHO MeHee 2/3 Bceld paboTel. OOydaromuii-

Cs 1aeT HEBEPHYIO OLICHKY CUTyalluH, pemeHo MeHee 50% 3anau.
2. Memoouueckue mamepuanvi, onpeoensoujue npoueoypvl OUEHUBAHUA 3HAHUI, YMEHUI,
HABbIKOG U (U) ONbLIMa 0eamenbHOCmuU
Tunossle 3ananus, obecneurBaomue popmuposanue komnereHuui YK-1 npencrasiensl B Tad-

e 7

Taonuya 7. Pezynomamol 0c60enus yuedHoil OUCYUNIUHBL, ROOIEHcauiue nPoBepKe

Koutponupyembie NHauKaTOpbl J0CTHAKEHUS Ilnanupyemble pe3yjbTaThl Buj oneHoyHoro ma-
KOMIIETECHIINH KOMHeTeHIIl/Iﬁ Oﬁyqeﬂnﬂ TeépuaJjia
(mmdp Kommeren- (3HaeT, ymeeT, BJIajieeT)
107010

YK- 1. Cnocoben | YK-1.1. Cnocoben npu- 3uats: [Ipunnumne coopa, oT- | THIIOBbIE OLEHOUHbBIC Ma-
OCYILECTBIIATh T0- | MEHSITh CHCTEMHBIH MO/I- 0opa, 0000IIIEeHHS U CHCTEMa- f;plfiﬁbé lg; .ZHCTSHfrB.
UCK, KPHUTUYECKUH | XOJ M METOJbI aHaJIN3a U TU3ALUN I/IH(i)OpMaI_II{I/I, BEpo- TI/III)'I OBmfoueHoqiﬂ;le e
aHAIN3 W CHUHTE3 | CUHTE3a B HAYYHO- SITHBIE CTPATETUH JACHCTBHIA TepUAITBI JUTS CAMOCTOS-
I/IH(i)OpMaHI/II/I, O3HaBaTeJIbLHON JCATCIIb- YMmerb: COOTHOCUTE pa3Ho- TEJIbHOU pa6OTLI (pa3z[en
IPUMEHSITh CH- | HOCTH pOIHBIE sIBICHUS U cuctematn- | 5.1.2);
CTEeMHBIH  MOJXOA 3MpOBaTh UX B paMKax Ipo- THIIOBBIC OLCHOTHBIC Ma-

AJid  pCUICHUA I10-
CTaBJICHHBIX 3aJa4

YK-1.2. CnocobeH ocy-
IECTBIISITE ITOMCK aJIro-
PUTMOB pEIIeHUs IPO-
0JIeMHOI1 cuTyalu Ha
OCHOBE JIOCTYITHBIX HC-
TOYHUKOB WH(OpMAIUu ¢
MPUMEHEHUEM COBPEMEH-
HBIX UHPOPMAITUOHHBIX U
KOMMYHHKAITHOHHBIX
CPEACTB U TEXHOJOTUI

0JIeMHOM cuTyaluu B rpogec-
CHOHAJIbHOW JIESATEIIBHOCTH.
Baagers: OnbiToM paboThI €
MH(pOPMAIIMOHHBIMHU UCTOYHHU-
KaMH, BBIpaOOTKH cTpaTeruit
JNENCTBUSA

3HaTk: [[puHIKIIBEI U METOIBI
CHCTEMHOI0 IOJX0/a.

YMmern: OTnuyath GaxkTsl OT
MHEHHW, HHTEepIpeTaIuil, ore-
HOK U T.Jl. B paCCyXACHUSIX
JIPYTUX YYACTHUKOB JI€ATENb-
HOCTH; IPUMEHSTH IPUHLIUIIBI
U METOJIbl CUCTEMHOI'0 MTOJIX0/1a
JUISl PEILIEHUS TOCTAaBIEHHBIX
3ajad.

TepHaJbl K 3a4eTy (pazden
5.2.2)

TUNOBBIE OLICHOYHBIE Ma-
Tepuainsl (pasaen 5.2.1)
TumnoBele ouLEHOYHBIE Ma-
Tepuansl (pazmen 5.2.2)
TumnoBele OlEHOYHBIE Ma-
Tepuaisl (paszaen 5.3)

TumnoBele OIEHOYHBIE Ma-
Tepuainsl (pasaen 5.2.1)
TunoBble OIEHOYHBIE Ma-
Tepuaisl (pazaen 5.2.2)
TumoBeie OLICHOYHBIE Ma-
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Buaaners: [Ipaktuueckumu Tepuaisl (pasaen 5.3)
HaBBIKAMHU BHIOOpA ONTHMAJb-
HBIX CIIOCOOOB pEeIIeHUs 3a/1a4,
UCXOJIS U3 JACUCTBYIOIIUX TIpa-
BOBBIX HOPM, HMEIOIIIUXCS pe-
CYPCOB ¥ OTPaHHYCHHI.

Taxum 006pa3oM, BEINOJIHEHHE TUIOBBIX 33aJJaHUM, PEICTaBICHHBIX B pasaeine 5 «OneHounsie Ma-
Tepuabl 1Ji TEKyIIEro u pyoeKHOro KOHTPOJIsSl YCIEBAEMOCTH M IIPOMEKYTOUHOM aTTeCTalluu» IO03BO-

JIUT 00ECIIEYUTD:
CHOCO6HOCTL COGI/IpaTb, 06pa6aTI>IBaTI) nu I/IHTepHpeTI/IpOBaTI) JaHHBIC COBpeMeHHbIX Hay‘IHI)IX HCCHCHOB&HHﬁ, HC-

00X0uMBIe 17151 (POPMHUPOBAHHS BBIBOJOB 110 COOTBETCTBYIOMIUM HayuHbIM uccienosanuam (YK -1)

YueOHast paboTa 1o AUCHUILIUHE COCTOUT U3 KOHTAKTHON paboThl (JIEKLIMHU, TabOpaToOpHbIE 3aHs-

THSI) ¥ CAMOCTOSITETbHON PaOOTEHI.
Memoouueckue pekomenoayuu no uU3y4eHu0 OUCYUNIUHBL 01 00YUArOUWUXCA

[Tpucrtynas K U3y4EHHUIO AUCHUILTUHBI, 00yJaloIeMycsl HEOOXOAUMO O3HAKOMUTBCS C TeMaTH4e-
CKUM IJIAHOM 3aHATUH, CIUCKOM PEKOMEHI0BAaHHOW yueOHOU nuTepaTypsl. [Ipu n3ydeHuH AUCHUTITUHBI
o0y4aromuecs: BBIOTHSIOT CIASAYIOUIUE 3aJaHus: U3YYat0T PEKOMEHJOBaHHYIO Y4eOHYIO U Hay4HYIO JIU-
TEpaTypy; MUIIYT KOHTPOJIbHBIE PaOOTHI, BBHIIOIHIIOT CAMOCTOSTEIbHBIE PaOOThI, YYaCTBYIOT B BBINOJI-
HEHUM MPAKTUYECKHUX 33JaHUil. YPOBEHb U ITyOMHA YCBOCHUS JAUCUUIUIMHBI 3aBUCIT OT aKTUBHOM U CH-
CTEMaTUYECKO paboThl Ha JIEKIUSX, U3YUEHUs] PEKOMEHOBAHHOMN JIUTEPATYPhl, BHITOJHEHUS KOHTPOJIb-
HBIX IUCbMEHHBIX 3a/IaHUM

Kypc uzyuaercs Ha nekuusx, MpU CaMOCTOSITEIILHON U MHIMBUYalbHOM paboTe 00ydaromuxcsl.
OOyyaronuiicst AJisl MOJTHOTO OCBOCHHSI MaTepuaia JOKEeH He MPOMYyCKaTh 3aHATUS U aKTUBHO y4acTBO-
BaTh B y4eOHOM mporiecce. JIeKIuu BKITI0Yal0T BCE TEMBI M OCHOBHBIE BOIIPOCHI TEOPUU U TIPAKTUKU. J[iist
MaKCUMaIbHOU 3(h(PEKTUBHOCTH M3YUYEHHS] HEOOXOAMMO MOCTOSHHO BECTH KOHCIEKT JICKIIHi, 3HATH pe-
KOMEHIyEMYIO IIPEIOAABATENEM JIUTEPATYPY, MO3BOJIAIOIIYIO JOIOIHUTD 3HAHUS U JIy4llIe IIOATOTOBUTh-
Csl K IPAKTUYECKUM 3aHITHUSIM.

B cootBercTBUN € Y4EOHBIM IJIAHOM Ha Ka)yl TEMY BbIIEJICHO HEOOXOIMMOE KOJIMYECTBO ya-
COB NPAKTUYECKUX 3aHATUH, KOTOPBIE IIPOBOIATCA B COOTBETCTBUM C BOIPOCAMHU, PEKOMEHIOBAHHBIMU K
M3YYEHHUIO 1O ONpe/esieHHbIM TeMaM. O0yuaronuecs J0JKHbBI PEryIsipHO TOTOBUTHCS K MPAKTHYECKUM
3aHATUSAM U y4acTBOBATh B 00CYKJEHUU BONPOCOB. IIpy MoAroToBKe K 3aHATHUAM CJEyeT PYKOBOJICTBO-
BaTbCsl KOHCIIEKTOM JIEKIUHA M PEKOMEHJOBAHHOW JIMTEpaTypod. TeMaTndeckuil IulaH AUCHUIUIMHBL,
yueOHO-METOIMUECKUEe MaTepHrallbl, a TAKXKe CIIMCOK PEKOMEHJIOBAHHOM JITepaTyphbl IPUBEACHBI B pabo-
4yel nporpamme

B xoze n3ydeHus DUCHUIUIMHBI O0YYaroIMICs MMEeT BO3MOXKHOCTh HMOJATOTOBUTH pedepaT 1o
BbIOpaHHOW U3 MPEAJIOKEHHOr0 B paboyeil mporpaMMe crucka teme. BricTymieHne ¢ 1oKi1azioM 1o pe-
¢epaTy B rpyImmne npoBOAUTCS B popMe NPe3eHTAMU C UCIIOIb30BaHUEM MYJIbTUMEIUHHON TEXHUKH.

Memoouueckue pexomenoayuu npu padome Ha0 KOHCREKMOM 60 8PeMs NPOGEOEHU JIeKUUU

B mporecce JIeKIIMOHHBIX 3aHATHH 11€1€c000pa3HO KOHCIEKTUPOBaTh yueOHbIN marepuan. s
3TOTO MCTIONB3YIOTCS OOIIME U YTBEPIAMBIIUECS B IPAKTUKE MPABUIIA, U IPUEMbl KOHCIIEKTUPOBAHMUSI JIEK-
LAW:

KoHcnektupoBaHue neKnuil BeleTCs B CHELUMAIbHO OTBEICHHOM JUIS 3TOTO TETpajay, KaKIbld
JIUCT KOTOPOU JOJIKEH MMETH I10J1s1, Ha KOTOPBIX JEJAI0TCS TOMETKU U3 PEKOMEHOBAaHHOU JIMTEPATYPHI,
JOTIOJTHSIIOIIME MaTepHuall MPOCITyLIaHHON JIEKIMH, a TakKe MOJYEpKHUBAIOIIME OCOOYI0 Ba)KHOCTh TEX
WJIM UHBIX TEOPETUYECKUX ITOJIOKEHUN.

LlenecooOpa3Ho 3anuchIBaTh TEMY U IJIaH JEKIUI, pEKOMEHIyeMYIO JIUTEpaTypy K TeMe. 3amucu
pa3zenoB JEKUHUH JOJKHBI UMETh 3arOJIOBKH, MOA3Ar0JIOBKU, KPAaCHbIE CTPOKU. It BBIACIICHUS pasie-
JIOB, BBIBOJIOB, OIPENEICHHM, OCHOBHBIX UAEH MOXKHO HCIOJIb30BaTh LIBETHbIE KapaHJallu U (aomacte-

pBIL.
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Hazpannble B JIEKIIMHM CCHUIKM Ha MEPBOUCTOUYHUKH HAJO0 MOMETHTH Ha MOJSAX, YTOOBI MPH Camo-
CTOSITENIbHOW paboTe HAWTHU W BIUCAaTh UX. B KOHCIEKTE AOCIOBHO 3alMCBIBAIOTCS OINPEICIICHUS TOHS-
TUH, KaTeropuid U 3akoHOB. OCTaJIbHOE TOJKHO OBITh 3alMCAHO CBOUMU CIIOBAMHU.

Kaxnomy cTyaeHTy He00X0AUMO BBIpa0OTaTh U UCIOIB30BAThH JIOIMYCTUMBIE COKPALICHUS Hanbo-
Jiee paclpOCTPAHEHHBIX TEPMUHOB U MIOHATHM.

Memoouueckue ykazanusa K 1a00pamopHbiM 3aHAMUAM

JlaboparopHble 3aHATHS BBIMOIHAIOT (PYHKIIMHM MPAKTUYECKOTO OCBOEHUS IMOJIOKEHHUI Teopuu (JIeK-
LIMM) W [IPU3BaHbl pa3BUTh 3HAHUS, BbBIPAOOTaTb YMEHHUS U HABBIKHM MCIIOJIb30BaHUS IOJYyUYEHHBIX 3Ha-
HUHN K pelIeHHI0 3aJay 0a30BOro M MOBBIIICHHOTO YPOBHEH, SIBISIOTCS OpPraHU3alMOHHON OCHOBOM
JUIL CaMOCTOSITETIbHOM pabOThl M TEKYIIETO KOHTPOJS PaOOTHI.

Copepxanue 1a0opaTOpHBIX pabOT yCTaHABIMBAETCS HA OCHOBE paboueil MporpaMMbl TUCIHUILIN-
Hbel. Kaxgas nmaboparopHast paboTa COAEPIKUT BONPOCH Ui CAMOKOHTPOJS, 3aJaud JJsl CaMOCTOS-
TEJIBHOIO PELICHUs], CIIUCOK PEeKOMEHIYeMOi TuTepaTypbl K JaHHOW paborte.

Memoouueckue pekomenoayuu no OpeaHuU3AUUU CAMOCMOAMENbHOU Padomul

CamocrosiTenbHas paboTa 00y4arommxcsl - Cocod aKTUBHOTO, IIeJIEHANIPAaBIEHHOTO MpuodpeTe-
HUS CTY/JIEHTOM HOBBIX Ul HETO 3HAHWW M YMEHHI 0e3 HEelmoCpeACTBEHHOIO y4yacThsi B 3TOM Ipolecca
npenogaBareneil. [ToBbileHre PO caMOCTOSITENbHON PadOThl 00YYAIOIIUXCS MIPU MPOBEICHUH Pa3JIny-
HBIX BUJOB Y4€OHBIX 3aHATHUI NpeAnoiaraer:

—  ONTHUMH3ALMIO METOJIOB 00y4YEeHMUsI, BHEAPEHUE B yUEOHBIN MPOIIECC HOBBIX TEXHOJOTUN 00Y-
YEeHHsI, TTOBBIIIAIOIINX TPOU3BOJUTENLHOCTD TPy ia MPENOoJaBaTelsl, aKTUBHOE UCIIOIb30BaHUE HHPOpMa-
LIMOHHBIX TEXHOJOIHH, MO3BOJISIIOIIMX OoOydaroleMycst B yJ00OHOE JUIsl HETO BpeMsi OcBauBaTh Y4eOHBIH
MaTepuai;

—  LIMPOKOE BHEJAPEHUE KOMIIbIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAHWE METOIUKHU MPOBEICHUS MPAKTHUK U HAYYHO-HCCIEI0BATEIBCKON paboThI
00y4aromuxcs, MOCKOJIbKY HIMEHHO 3TH BUJIbI Y4eOHON paOOThHI B MEPBYIO OYEpeb TOTOBIT 00yYarOIINX-
Csl K CAMOCTOSITEIIbHOMY BBITTOJIHEHHUIO MTPO(EeCCHOHAIBHBIX 33/1a4;

—  MOJEPHM3AIMI0 CUCTEMbI KypCOBOI'O U AMILIOMHOI'O IPOEKTUPOBAHMS, KOTOpasl JOJIKHA MO-
BBIIIATh POJIb CTY/ICHTA B IOJ00pE MaTepHala, IOMCKe MyTel pelIeHus 3a1a4.

CamocrosiTenbHast paboTa NMPUBOAUT CTYACHTA K IOJIyYEHHIO HOBOI'O 3HAHMSI, YIOPAJOUEHUIO U
yIIIyOJIeHUIO UMEIOIUXCSl 3HaHUH, (POPMHUPOBAHUIO Yy HETO MPO(eCcCHOHATbHBIX HaBBIKOB U yMeHH. Ca-
MOCTOSITEeJIbHAsI paboTa BBIMOIHSET Psia PYHKITUI:

—  pPa3BUBAIOLIYIO;

—  MHPOPMAIMOHHO-00YyYaloIIyI0;

—  OpPHUEHTHUPYIOUIYIO U CTUMYJIHPYIOIIYIO;

—  BOCIHTHIBAIOUIYIO;

—  HCCIIE[0BATEIbCKYIO.

B pamkax Kypca BBIIOJIHAIOTCS CIEAYIOLINE BUIbI CAMOCTOSATEIbHON padOTHI:

1. TIpopabotka yueOHOro MaTepuasa (1o KOHCIEeKTaM, y4eOHOW U Hay4HOM JIuTeparype);

2. BrinonHeHue pa3HOYPOBHEBBIX 3a]1a4 U 3aJIaHU;

3. Pabora ¢ Tectamu 1 BOopocamu JUIsl CAaMOIIPOBEPKH;

4. BpinmoaHEHUE UTOTOBOM KOHTPOJILHOM pabOTHI.

CryneHTaM peKOMEHJIyeTCsl ¢ caMOro Hayajla OCBOCHMs Kypca paboTaTh ¢ JIMTepaTypol M Ipel-
JaraeMbIMH 3a/IaHUSMHU B (pOpMe MOATOTOBKH K OYEPEHOMY ayJUTOpHOMY 3aHsATuU0. [Ipu aTom akTyanu-
3UPYIOTCS UMEIOIIMECs 3HaHMA, a TaKKe co3/aeTcst 0aza JUisl yCBOGHUS HOBOTO MaTepHaia, BOZHUKAIOT
BOIPOCHI, OTBETHI HA KOTOPBIE CTYJIEHT MOJIYYaeT B ayAUTOPHH.

Heo6x01uM0 OTMETUTH, YTO HEKOTOPBIE 3aJIaHUs ISl CAMOCTOSITEIIbHOM pabOThI MO KYpPCYy UMEIOT
onpezeneHHyto cnenuduky. [Ipu ocBoeHnn Kypca CTyJJ€HT MOXKET I0JIb30BaThCs OUOIMOTEKOM By3a, KO-
TOpasi B MOJHOW Mepe obecreueHa COOTBETCTBYIOLICH JIMTepaTypoil. 3HAUNTENIbHYIO MOMOIIb B IOATO-
TOBKE K OYEpEIHOMY 3aHSATHIO MOXKET OKa3aTh MMEIOLIUICS B y4eOHO-METOJIMYECKOM KOMILIEKCE Kpat-
KM KOHCIIEKT JIeKIMHA. OH e MOXET UCIOJIb30BaThCS U Ul 3aKPEIUICHUS MOJIYYEHHOIO B ayJUTOPHUU
matepuana. CamocrosTenbHass paboTa CTYJEHTOB IPEIyCMOTpEeHa Y4eOHbIM IJIAHOM M BBINIOJHSETCS B
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00s13aTeJIbHOM HOpsiiKe. 3alaHusl MPEUI0KEHbl 10 KaXXI0W M3y4aeMoil TeMe M MOT'yT TOTOBUTBCS UHAM-
BUAYQJIbHO WM B rpynmne. [1o HeoOX0IUMOCTH CTYAEHT MOKET o0palaTbes 3a KOHCYJIbTallMel K Mperno-
JaBarteto. BelnoiaHeHne 3a1aHuil KOHTPOJIUPYETCs U OLICHUBAETCS PENOAABATEIIEM.

Jlisi yCHemHoro CaMOCTOSTENbHOTO HM3YUYeHHs MaTepuaia CEeroIHs HMCIOJB3YIOTCS pa3JIndHbIe
cpeacTBa 00yudeHHs], cpeild KOTOPhIX 0C000€ MECTO 3aHMMarOT MH(POPMAIMOHHBIE TEXHOJIOIUU PA3HOI0
YPOBHSI ¥ HAIIPaBJIEHHOCTH: 3JICKTPOHHBIC YYEOHUKHU U KypChI JIEKLMH, 6a3bl TECTOBBIX 3aJaHUN U 3a]1a4.
OJEeKTPOHHBIA y4eOHMK MpeAcTaBiseT co0OH MPOrpaMMHOE CPEACTBO, IMO3BOJIAIOLIEE MPEACTABUTh AJIS
U3yUYeHHs TEOPETUUYECKUN MaTepuai, OpraHM30BaTh anpoOUpPOBaHKE, TPEHAX U CAMOCTOATEIBHYIO TBOP-
YecKylo paboTy, IOMOraroliee CTyIeHTaM U IIPEeroiaBaTell0 OLEHUTh YPOBEHb 3HAHUHN B OIpeesIeHHON
TEMaTUKe, a TaKKe CoJeprkaliee HeOOXOAMMYIO CIPaBOYHYI HH(OpPMAIHMIO. DIEKTPOHHBIM y4eOHUK
MOYKET MHTErpUpOBaTh B ce0€ BO3ZMOXKHOCTU PA3JIMYHBIX IEAarOrMYECKUX MPOTrPaMMHBIX CPEJICTB: 00Y-
YaOIUX MIPOrpaMM, CIIPAaBOYHHUKOB, Y4eOHBIX 0a3 JaHHBIX, TPEHAXKEPOB, KOHTPOIUPYIOIIUX MPOTPAMM.

Jlns ycnemHol opraHu3alMyd CaMOCTOSITENIbHONW paboThl BCe aKTUBHEE IMPUMEHSIOTCS pa3HO00-
pa3Hbie 00pa3oBaTeNbHBIE PECypChl B ceT MHTEpHET: CUCTEMBI TECTUPOBAHHUS 110 PA3TUYHBIM 00JIACTSIM,
BUPTYyaJIbHbIE JICKIUH, JJAOOPATOPUH, IPU 3TOM IOJIb30BATENIO JOCTATOYHO UMETh KOMIBIOTEP U IMOJ-
KJIroueHue K IHTepHeTy Ui TOro, YTOOBI CBSA3ATHCS C MPENOoIaBaTeNIeM, PEellaTh BHIYUCIUTEIbHbIC 3a/1a-
YM M NOJy4arh 3HaHus. Mcrnonb3oBaHue cerell yCUIMBAET pOjb CaMOCTOSTENbHONW pabOThI CTYJIEHTA U
MO3BOJISIET KapAMHAILHBIM 00Pa30M H3MEHUTh METOJIMKY MPETIOAaBaHuUsI.

CTyneHT MOXKET MOJTy4aTh BCE 33/JaHUS U METOJMYECKHUE yKa3aHHs uepe3 CepBep, 4TO JIaeT eMy
BO3MOXXHOCTH ITPUBECTH B COOTBETCTBUE JIMUYHBIC BO3MOXXHOCTH C HEOOXOAMMBIMH ISl BBIIOJTHEHUS Pa-
60T Tpyno3arparamu. CTy/IeHT UMEET BO3MOXKHOCTb BBINOJIHATE pabOTy J0OMa WU B ayAUTOpUH. Boiib-
I0€ BOCIIUTATEIbHOE U 00pa30BaTEeIbHOE 3HAUEHUE B CAMOCTOATEIIBHOM YYeOHOM TpPYy/I€ CTYACHTA HMEET
CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YXKJIAeT M MOAJIEPKUBAET BHUMAaHUE U MHTEPEC, MOBBIIIAET aKTUB-
HOCTh NIAMSITH W MBIIUICHUS, TO3BOJISIET CTYACHTY CBOEBPEMEHHO OOHAPY)XHUTh U YCTPAHUTH JOMYIICH-
Hbl€ OIIMOKH M HEJOCTaTKH, OObEKTUBHO ONPEIEIUTh YPOBEHb CBOMX 3HAHUM, MPAKTHUECKUX YMEHUH.
Camoe [OCTymHOE U TMPOCTOE CPEICTBO CAMOKOHTPOJISI C MpPHUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH - 3TO Psiji TECTOB «On-line», KOTOpbIE MO3BOJISAIOT B PEXKUME PEATbHOIO
BPEMEHU ONPEACIUTh CBOH YPOBEHb BIAJCHHS MPEAMETHBIM MAaT€PHAJIOM, BBIIBUTH CBOHM OLIMOKU H TI0-
JTY4YUTh PEKOMEH/IAIIH 10 CAMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padbome c 1umepamypoi

Bcto nutepatypy MOXKHO pa3feiuTh Ha yUeOHUKH M yueOHble ocoOus, OpUTHHAIbHbIE Hay4YHbIE
MOHOTpaduyecKre NCTOYHUKH, HAYYHbIE MyOIHKauy B MIEPHOAMYECKON TedaTr. 13 HUX MOXKHO BBIJIe-
JUTh JIUTEPaTypy OCHOBHYIO (PEKOMEHAYEMYIO), AONOJHUTENbHYIO W JHUTEpaTypy AJIs YIiayOJIEHHOTrO
U3yYeHUS! TUCIIUTLTHHEL.

N3ydenne TUCHMIUIMHBI CIeyeT HAYMHATh C y4eOHHMKA, OCKOJIbKY YYeOHUK — 3TO KHHUTa, B KO-
TOPOW M3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUH 1O ONPEACICHHOMY IPEIMETY B COOTBETCTBHH C IETSMH U
3aJauaMi 00y4eHUs!, yCTaHOBJIEHHBIMHU IPOTPAMMOH.

[Tpu pabote ¢ nuTEpaTypoil HEOOXOAUMO YYHUTHIBATH, YTO UMEIOTCS PAa3IUMYHbIC BUIBI YTCHHS, U
KaX/IbIi N3 HUX UCIIOJIb3YyeTCs Ha ONPEEICHHBIX TallaX OCBOEHHs MaTepuaa.

IIpeosapumenvHoe YTeHUE HATIPABJICHO HA BBISBICHHE B TEKCTE HE3HAKOMBIX TEPMHHOB M TTOUCK
UX 3Ha4YE€HHUs B CIIPAaBOYHOMN JUTEpaType. B yacTHOCTH, MpH YTEHNHU yKa3aHHOI JTUTepaTypbl HEOOXOIMMO
NoAPOOHENIIIMM 00pa30M aHAIU3UPOBATH MTOHSTHS.

Cke03H0€ umeHue TpeAINoNaraeT NPoYTeHUE MaTepuana OoT Hayana A0 KoHia. CKBO3HOE uTeHHe
JUTEPaTyphl U3 MPUBEICHHOTO CIUCKA Jae€T BO3MOKHOCTh CTYJIEHTY c(hOPMHUPOBATH CBOJ] OCHOBHBIX ITO-
HATHH U3 U3y4yaeMoi 00J1aCTH U CBOOOHO BIIAJIETh UMH.

Bvibopounoe — HA060pOT, UMEET LIETBIO MOMCK U 0TOOp MaTepuaina. B paMkax qaHHOTO Kypca BbI-
00pOYHOE YTEHHUE, KaK CII0CO0 OCBOEHUS CO/IEPKaHUs Kypca, JOJKHO UCIIONIb30BaThHCs MPH MOATOTOBKE K
NPaKTUIECKUM 3aHSATHSIM IO COOTBETCTBYIOIIUM pa3JiesiaM.

Ananumuueckoe umenue — 3T0 KPUTHUECKUI pa3d0op TEKCTa ¢ MOCIEAYIOUIMM €ro KOHCIEKTHPO-
BaHueM. OCBOEHHE yKa3aHHBIX MOHATHI OyaeT Haubosee 3pEeKTUBHBIM B TOM CIy4ae, €Ciu IpU YTeHUU
TEKCTOB CTYJEHT OYyJeT 3aJaBaTh K 3TUM TEKCTaM BOINPOCHL. YacTh U3 3TUX BOMPOCOB CPOPMYIHPOBAHA B
®OC B mepeuHe BOoNpocoB JIsl codecenoBanus. llepedeHb 3THX BONMPOCOB OIpaHUYEH, TO3TOMY BaXKHO
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HE TOJIbKO COJIep:KaHne BOIIPOCOB, HO caM MPHUHIIMIT OCBOEHUS JIUTEPATYpPhI C TOMOIILIO BOIIPOCOB K TEK-
CTaM.

[TonroroBka K 3a4eTy OOJKHA MPOBOJUTHCS HAa OCHOBE JICKIIMOHHOTO MarepHala, Marepuaia
NPAaKTUYECKHUX 3aHATHI ¢ 0053aTENbHBIM 0OpaleHHeM K OCHOBHBIM YY€OHHKAM 10 KypCy. DTO MO3BOJIUT
UCKJIIOYUTh OLIMOKHM B MOHUMAaHUK MaTepHualia, 00JeryuT ero OCMbICIIEHUE, IPOKOMMEHTUPYET MaTepual
MHOTOYHCIICHHBIMU TIPUMEPAMH.

Memoouueckue pekomenoayuu 01 ROO20MOEKU K IK3AMEHY:

DK3aMeH B 7-M ceMecTpe sIBIseTCsl JOPMO UTOrOBOTO KOHTPOJIS 3HAHUIN M YMEHHN 00y4aroniX-
Csl 110 JaHHOW NUCUUIUIMHE, MOJYYeHHBIX Ha JIEKIUIX, IPAKTUYECKUX 3aHATUSX U B MPOIIECCEe CaMOCTOS-
TeJNBbHOU paboThl. OCHOBOM IS ONpeeNICHHs OLEHKHU CIIY>)KUT YPOBEHb YCBOEHHS 00y4YarOIIMMHUCS MaTe-
puaia, mpeayCMOTPEHHOI0 TaHHOM paboueit nporpammoit K sk3ameHy 1omyckaroTcsi CTyIeHThl, HaOpaB-
mue 36 u 6osee GAJIOB 1O UTOraM TEKYIIETO M IMPOMEXYTOYHOr0 KOHTpoJis. Ha sk3ameHe cTyneHT Mo-
keT HaOpath oT 15 10 30 Gamios.

B nepunos noaroToBku K sK3aMeHy 00ydaroniuecss BHOBb 00paIiatoTcst K y4eOHO-METOAMYECKOMY
MaTepuaity U 3aKpeIuIsIIoT IPOMEKYTOUHbIE 3HAHUS.

[TonroroBka oOyuaromerocst K 3a4eTy BKJIIOYAET TPH dTama:

—  caMOCTOsTeIbHas padoTa B TEUEHUE CEMECTPA;

—  HemocCpelICTBEHHAas MOJrOTOBKA B JHH, MIPEALISCTBYIONINE 3a4ETy TI0 TeMaM Kypca;

— TOJATrOTOBKAa K OTBETY Ha 9K3aMEHAI[MOHHBIE BOIMPOCHL.

[Tpu moaroToBKe K 9K3aMeHy OOyYaOUIMMCS eIecO00pa3HO MCIOIb30BATh MAaTEPHAIIbI JICKIINH,
y4eOHO-METOINYECKUE KOMILIEKChl, HOPMAaTUBHbBIE JOKYMEHThI, OCHOBHYIO U JOIOJHUTEIbHYIO JTUTEpa-
Typy-

Ha sx3ameH BbIHOCHTCSI MaTepual B o0beMe, MpeaycCMOTpEeHHOM paboueil mporpaMMoil yueOHo
JVICIUATUTMHBL 32 CEMECTp. DK3aMEH MPOBOIUTCS B TUCHbMEHHOM / YCTHOH (opme.

7 Y4eOHO-MeTOAMYECKOE 0O0eclieYeHHe TUCHMILUINHBI (MO1YJIs1)

7.1. Hopmamueno-3axkonooamenvHuvle aKkmul

1. Tlpuka3z Munobpnayku Poccun ot 06.04.2021 Ne 245 "OG6 yrtBepxknenuu [lopsinka opranuzanuu u
OCYILECTBIICHHS] 00pPa30BaATENBHON ACATEIBHOCTH 0 00pa30BaTeIbHBIM MPOrpaMMaM BbICIIET0 00pa-
30BaHMs - IporpaMMam OakajaBpuaTa, IporpaMMaM CIELUANUTeTa, NporpaMMaM MaructpaTypbl”
(3apeructpupoBano B Muntocte Poccun 13.08.2021 N 64644).

2. depepanbHbIi TOCYAAPCTBEHHBIM 00pa30BaTENbHBINA CTaHAAPT 110 00Pa30BATEIbHBIM ITPOrpaMMaM
BO (®I'OC 3++) no Hampasnenuto noarotosku 01.03.02 [puxnanHas maTemMaTvka U HHGOpMAaTHKa
(ypoBenb OakanaBpuara). Ilpuka3 MunucrepctBa obpazoBanus u Hayku Poccuiickoit denepanyu ot
10 ssaBapst 2018r. Ne9 (3apeructpupoBano B MUHHCTEpCTBE rocTulMK Poccuiickoit deneparuu 06
despans 2018r. Ne 49937);

3. ®enepanbubiii 3akoH "OO oOpazoBanuum B Poccuiickoit ®epepanuu" ot 29.12.2012 N 273-03
http://www.consultant.ru/document/cons_doc LAW_ 140174/

4. Ilporpamma «LludpoBas skoHOMUKa», yTBEpKACHHas pacriopsbkeHueM llpaBurenscTBa
Poccuiickoit @enepanuu ot 28 uronst 2017 r. Ne1632-p.

5. VYkas3 Ilpesunenta Poccuiickoit deneparum ot 9 mas 2017 1. Ne203 «O Crpaterun pazButusi HHGOpP-
MarmoHHoro obmiectsa B Poccuiickoit deneparuu Ha 2017-2030 romabiy.

7.2. Ocnosnasn ntumepamypa

1. JlopoxoBa M.A. Metoasl MmaremaTuyeckoi Gu3uku : yuebHoe nocoodbue / Jlopoxosa M.A.. — Capa-
TtoB : Hayunas kuura, 2019. — 127 c. — ISBN 978-5-9758-1748-8. — Tekct : 31eKTpoHHBIN //
DNeKTPOHHO-ONOINOTeYHAs cucrema IPR BOOKS : [caiiT]. — URL:

https://www.iprbookshop.ru/81027.html

2. Matemaruueckoe MojenupoBaHue U auddepeHluanbHble ypaBHEHHUS [DJIeKTpOHHBIM pecype] :
yueOHOe mocobue AJii MarucTpaHToB Bcex HampasiieHud noarotosku / MLE. CemenoB [u ap.]. —
ONEKTPOH. TEKCTOBBbIE JaHHble. — BopoHexk: BopoHekckuii rocygapCTBEHHBIM apXUTEKTYPHO-
crpoutenbHbiil yaHuBepcuteT, O6C ACB, 2017. — 149 ¢. — 978-5-7731-0536-7. — Pexum gocryma:
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http://www.iprbookshop.ru/72918.html

[Muuyrun B.1O. YpaBHenus marematudeckor Gpu3mku [DNeKTpoHHBIN pecypc]: Kypc snekmuii / b.1O.
[Tuuyrun, A.H. [Indyruna. — D3eKTpoH. TEKCTOBbIE AaHHbIE. — OMcK: OMCKUH TOCy1apCTBEHHBIN
yauBepcureT um. @.M. Jloctoesckoro, 2016. — 180 c¢. — 978-5-7779-1976-2. — Pexum nocryna:
http://www.iprbookshop.ru/59669.html

AnameeBa E.A. YpaBHeHUsT MaTeMaTU4ecKOW (GU3MKH [DIEKTPOHHBIN pecypc] : yueOHoe mocodue /
E.A. AnameeBa. — DnEKTpPOH. TEKCTOBbIe JaHHble. — Camapa: [IOBOJKCKHI TOCyIapCTBEHHBIN
YHHUBEPCHUTET TeJIEKOMMYHHKAMK U uHpopmatuku, 2016. — 162 c¢. — 2227-8397. — Pexum a0ocTy-
na: http://www.iprbookshop.ru/71896.html

Hzepxunckuii P.M. YpaBHeHus MaTeMaTu4eckoil (u3uku [DIEKTPOHHBIA pecypc| : Kypc JeKuun /
P.M. JI3epxunckuid, B.A. JIoruHOB. — DJIEKTPOH. TEKCTOBBIEC AaHHbIE. — M. : MOCKOBCKas rocyaap-
CTBEHHasl akKaJeMusi BOJHOro TpaHcmopra, 2015. — 66 c. — 2227-8397. — Pexum nocryna:
http://www.iprbookshop.ru/46875.html

[Muayrun B.}O. YpaBHeHus maremaTudeckor GU3MKH [ DIEKTPOHHBINA pecype] : Kypc neknwmii / B.1O.
[Tuuyrun, A.H. [Indyruna. — D7eKTpoH. TEKCTOBbIE AaHHbIE. — OMck: OMCKUI TOCy1apCTBEHHBIN
yauBepcuteT um. @.M. Jlocroesckoro, 2016. — 180 c¢. — 978-5-7779-1976-2. — Pexum nocryna:
http://www.iprbookshop.ru/59669.html

7.3. /lononnumenvnas numepamypa
1. CogeroB b.4., SIxkosneB C.A. MoaenupoBanue cucreM. [Ipaktukym. 4-e¢ u3z. [lep. u gon. Yde6-
Hoe rmocobue 15 6akanaBpoB. — M.: FOpaiit, 2013. — 295 c.
2. Anrynuna K.K. Metoasl maremarnyeckor ¢pusuku. Jupekr-Menua, DbC «Kuauraponm», 2014r.,
123 c.
3. TlaBmenko A., [TmxtunbkoBa O. YpaBuenust matemarnueckoit ¢pusuku, OI'Y, ObC «Kuaurodonmy,
2013r., 100 c.
4. Tuxonos A.H., Camapckuit A.A. YpaBHeHusa marematudeckoi ¢pusuku.-M.:MI'Y, 2004. — 798 c.
http://www knigafund.ru
Bnagumupos B.C., Xapunos B.B. YpaBuenus matemarnueckoil pusuku. Yd. ams By3oB. 13.
Cabutos K.b. YpaBuenus maremaruueckoit pusuku. M, 2004. — 242 c.
7. CsemnukoB A.I'., boromo6oB A.H., Kpasior B.B. Jlekimuu mo marematuyeckoud (Qu3MKe:
yu.nocobue. uzz. MI'Y «Hayka», 2004r.
Camapckuit A.A., Muxaiinos A.Il. Marematndeckoe MmoaenupoBanue. M.H ®@uzmar.iut. 2002r.
TuxonoB A.H., Camapckuii A.A. YpaBHeHust MaTematuueckoil pusuxu. M.: Hayka, 1972r.

S

o @®

7.4. Ilepuoouueckue uzoanus (2azema, 6eCmHuUK, 010,11€mMeHb, HCYPHAT)
1. Kypnan «KMaremaTnyeckoe MOJCITUPOBAHUEN»

2. XKypnan «MH(popMmaTHKa U yripaBIeHHE»

7.5.Unmepuem-pecypcol
http://window.edu.ru/window/catalog?p rubr=2.1.6

http://festival.1september.ru/subjects/11/

http://fcior.edu.ru/

http://www.yandex.ru/

http://www.rambler.ru/

http://www.taurion.ru/

http://olymp.mephi.ru/main/

http ://www.consultant.ru

http ://www.garant.ru
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http://olymp.mephi.ru/main/

[Tpu ipoBeIeHUH 3aHATHI JIEKIIMOHHOTO THITA IPAKTUYECKUX (CEMHHAPCKUX ) 3aHATHI UCIIOIB3YIOTCS
CBEIICHUS 00 AJIEKTPOHHBIX HH()OPMAIIMOHHBIX PECypcax, K KOTOPhIM 00ECTICUCH JOCTYII JIs TOJIb30Ba-
tesneit oubimorexku KBI'Y.

Hepeqeﬂb AKTYAJBbHBIX 3JICKTPOHHBLIX I/IH(l)OpMaIII/IOHHLIX 0a3 JaHHbIX,

K KOTOPBIM o0ecne4yeH A10cTyn nosb3oBarejasam KbI'Y
(2022-2023 yu. ron)

HaumenoBanue | Kparkas xapakrepu- Anpec caiita HaumeHoBanue YciaoBus nocryna
No | 21eKTPOHHOrO CTHKA OpraHu3aunum-
pecypca BJIaJeJIbIIA;
n/n
PEKBHU3HTHI
JA0roBOpa
Hayunas ssex- | Onextp. bubnmorexa http://elibrary.ru 000 «HOb» [omusrii qocTym
TpoHHAst 0M0- | HAYYHBIX MyOTUKAIMN
auotexka (HOb - okoy0 4000 wHO-
PODON) crpanHbIx ¥ 3900 ote-
YECTBEHHBIX Hay4YHBIX
XKYpHaJOB, pedeparsl
1 myOmmkaruii 20 ThIC.
) J)KYpHAQJIOB, a TaKxKe
onucanus 1,5 mH.
3apyOexHBIX U POC-
CUHCKHX AuccepTa-
uuit; 2800 pocc. Kyp-
HaJI0B Ha 0e3BO3Me3 -
HOH OCHOBE
ba3a nannbix | HanmonanpHas uH- http://elibrary.ru 000 «HD2b» ABTOPHU30BaHHEIH J10-
Science Index | dhopmaimonHo- JIuneH3nOHHBIN CTYIL
(PHUHL) aHaAJIMTUYECKas CHU- JIOTOBOP ITo3BoJIIET JOIMOIHATE
cTeMa, akKyMyIJIupy- Science Index | u yTOYHSTH CBEICHHS
romias 6osiee 6 MHIUIU- NeSI10-741/2022 | o myOnuKkanusx y4e-
2. OHOB Ty OJIHKAITHI ot 19.07.2022 HeIX KBI'Y, nmero-
POCCHUIICKHX aBTOPOB, AKTHUBEH 110 muxcs B PUHI]
a TaKke HHPOPMAIIUIO 31.07.2023r.
00 UX IIUTUPOBAHUU U3
6omnee 4500 poccuii-
CKHX JKYPHAJIOB.
IBC «Kon- 13800 u3nanuii o http://www.studm 000 «Kon- ITomasiit noctym (pe-
CYJbTAHT CTY- BceM 001acTsIM 3Ha- edlib.ru CYJIBTaHT CTY- ructpauus no IP-
JICHTA» HUH, BKIIroUaeT Oonee | http://www.medc IeHTay aapecam KbI'Y)
gem 12000 yueOHUKOB ollegelib.ru (r. Mockga)
3 1 y4eOHBIX TOCOOMIA Jorosop
' s BO u CIIO, 864 Ne750KC/07-
HauMEHOBaHUH XKyp- 2022
HajnoB u 917 MoHO- Ot 26.09.2022
rpadwuii. AKTHBEH 10
30.09.2023r.
«JIeKTPOHHAsI Komnekmus «Memu- | http:/www.studm | OOO «Ilomu- ITomwsiit noctym (pe-
ondanoTeKa rnuHa (BO) I'D0TAP- edlib.ru TeXpecype» ructpanys o [P-
TexHn4deckoro | Memua. Books in Eng- (r. Mockaa) aapecam KbI'Y)
4 By3a» (3bC lish (kHUTHK Ha aH- Horosop
' «KoHcyabTaHT TJIMHACKOM SI3BIKE) » Ne701KC/02-
CTYAEHTA) 2022
ot 13.04.2022
AKTHUBEH 110
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http://elibrary.ru/
http://elibrary.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/

19.04.2023r.

IbC «JIaHb» OnexkTpoHHBIC Bepcuu | https://e.lanbook.c 000 «3bC ITomasiit noctym (pe-
KHHT BeAYIIUX H3/1a- om/ JIAHbB» (1. ructpanus mo 1P-
TEIBCTB YUCOHOU U CaHkTt- anpecam KbI'Y)
HAy4YHOW JIUTEPaTypPhI [TerepOypr)
(B TOM umCIIE YHHUBED- Jorosop
CUTETCKHUX U3J1a- Ne6EIN/223
TEJIBCTB), TAK H AJICK- ot 15.02.2022
TPOHHBIE BEPCHH Tie- AKTHBEH 10
PHUOIMYECKHUX WU3IaHNH 28.02.2023r.
M0 Pa3IMYHBIM 00J1a-
CTSIM 3HAHMM.

HamuonaasHasi | OO0beIMHEHHBIHN dJ1EK- https://m36.pd OI'BY «Poc- Hoctym ¢ 35meKkTpoH-
3JIeKTPOHHAsA TPOHHBIH KaTajior CHICKas TOCy- | HOTO YHTAJIbHOIO 3aia
OudbamnoTexka (hOHIIOB POCCUNCKUX JlapCTBEHHAs oubnmorexku KbI'Y

PI'b OMOINOTEK, ComepIKa- OnOIIMoTEKa»
107051 Jlorosop
4 331 542 snekTpoH- Nel01/HOB/166
HBIX JIOKYMEHTOB 6-11 OT
00pazoBaTeILHOTO U 10.09.2020r.
Hay4HOT0 Xapakrepa Cpoxom Ha 5
10 pa3INYHBIM OTpac- neT
JISIM 3HAHUI
9BC 107831 my6mukanmii, | http://iprbookshop | OOO «Aii [1u [Momnsrit noctym (pe-
«IPRbooks» B T.4.: 19071 — yueb- ru/ Op Meana» ructpanums mno IP-
HBIX U3IaHuH, 6746 — (r. CaparoB) aapecam KBI'Y)
Hay4HbIX U3JaHUH, Horosop
700 xomnexumii, 343 Ne9200/2211
xypHana BAK, 2085 ot 08.04.2022
ayauo U3JIaHUN. AKTHUBEH 10
02.04.2023r.
IBC «lOpaiiT» | DnexTpoHHbIE Bepcun | https://www.bibli 000 «2nexk- [onusiit noctyn (pe-
aas CITO y4eOHOI u Hay4HOU o-online.ru/ TPOHHOE U3/1a- ructpauus no IP-
JIUTEpaTyphl U3aa- TEIBCTBO anpecam KBI'Y)
TensCTB «FOpaiT mist IOPANUT (.
CIIO u 3neKTpoHHBIE Mockga)
BEPCHH MEPHONYE- Jorosop
CKMX W3JIaHUH 110 pa3- Nel192/EI1-223
JUIHBIM 00JIaCTsIM Ot 29.10.2021
3HAHUH. AKTHBEH J10
31.10.2022r.
Polpred.com. | O630p CMU Poccum u | http://polpred.co 000 Hoctym mo IP-
Hosoctu. O6- 3apyOexbs. [TomaHbie m «ITonmpen aapecam KbBI'Y
30p CMM. Poc- | TEKCTHI + aHANUTHKA CIIPABOYHUKU
cus u 3apyoe- | u3 600 uzganwmii mo 53 be3Bo3zmesgHO
Kbe oTpaciisiM (6e3 oduru-
aJBHOTO JIOTO-
BOpa)
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10.

IIpe3unentckas
ouo0IMoTEKA
um. b.H. Ejb-
HUHAa

Bbonee 500 000 snex- | http://www.prlib.r
TPOHHBIX JOKYMEHTOB u

o ucropuu Oteye-
CTBa, POCCUNCKOMN TOC-

OI'BY «Ilpe3u-
JIEHTCKas Ono-
JIHOTEKA UM.
b.H. Ensiimnay

YAapCTBEHHOCTH, PYyC- (r. CaHKT-
CKOMY SI3BIKY W TIPaBY [TetepOypr)
Cornamenne

Bbeccpounsrit

or 15.11.2016r.

ABTOPHU30BaHHBIH 110-
CTyn u3 ONOINOTEKN
(aym. Nel15,214)

7.6.Memoouueckue ykazanus no npoeedeHuIo pajiuiHulX y4eOHbIX 3aHAMUIL, U OPYZUM 8UOAM

camocmoamenvHou pavomol. (cm.n.6)

7.7. IIpocpammnoe obecneuenue coepemeHHbIX UHGOPMAUUOHHO-KOMMYHUKAUUOHHBIX

DnekTpoHHass OMOMMOTEKa U AJIEKTPOHHAs WH(OpMAIMOHHO-00pa3oBaTelbHasl cpeaa odecreyun-
BaeT BO3MOXKHOCTH JIOCTyIa 00ydaromierocsi u3 Jito0oi TOYKH, B KOTOPOH MMeeTcst JOCTym K cetu «MH-

mexnoaozuil

tepHeT». IMeeTcst He0OX0IMMBIN KOMILJIEKT JTUIIEH3MOHHOTO MTPOrPaMMHOT0 00€CTICUeHHS.

Jluuenzuonuoe npozpammnoe obecneuenue

IlIpaBood.1anarenn Haumenosanue NporpaMmal, NPaBo UCI0JIL30BAHUSA OcHoBanme s Mc-

KOTOPO¥i IPeI0CTaBIsIeTCs N0JIb30BaHMSI

Microsoft Desktop Education ALNG LicSAPk OLVS E 1Y Jlorosop
AcademicEdition Enterprise Ne5/2A-223

01/09.17

Kaspersky Kaspersky Endpoint Security ans busHeca - Horosop
CraHpapTHbIn Russian Edition. 100-149 Node 1 year Ne5/5A-223

Educational License 01/09.17

Microsoft Microsoft Imagine Premium Electronic Software De- Jorosop
livery (1 year) No5/9A-223

01/09.17

ABBYY ABBYY FineReader 12 Professional Full (kopobka) Horosop
Ne5/9A-223

01/09.17

MMPUITOKCHUA» UMCIOTCA CIICHMUAJIBHBIC ITOMCIICHUA JIA IIPOBCACHUA 3aHATHH JICKOMOHHOI'O U CEMUHAP-
CKOT'O TUIIa, T'PYHIIOBBIX U UHAUBUAYAJIBHBIX KOHCYJII)TaI_[PIfI, TEKYIIETO KOHTPOJIA U HpOMe}KYTOLIHOﬁ aT-
TCCTAallMH, a TaKXKE IIOMCIICHUA OJIA CaMOCTOSTEIbHOM pa60TBI. CHCLII/Ia.HLHBIC NIOMCHICHUS YKOMILJICK-

TOBAHBbI CHCHH&HH3I/Ip0BaHHOﬁ MeOeIIbI0 M TEXHUYCCKUMHU cpeacTBa o6yqumI, CIyXallyumu JJisd 1pea-

8. Mamepuanvno-mexnuueckoe obecneyenue OuCUUNIUHbL
8.1. Tpebosanusa k mamepuanbHo-mexHuUecKoMmy obecneyeHuIo

st peanuzaruu paboyeil mporpaMmbl TUCIHUIUIMHBL «3a/1add CO CBOOOJHBIMU TPaHHUIIAMHU U UX

CTaBJIeHUs WH(OpMaLIUK OOJIBIION ayJUTOPHH.

Jlns mpoBeeHUs 3aHATHI JIEKIMOHHOTO THIIA UCHOJB3YETCsl IEMOHCTPALMOHHOE 000pYI0BaHHE,

N03BOJIsIIOIIEe Hanbosee 3PPEKTUBHO OCBOUTH MPEACTaBICHHBIA yueOHBIH MaTepHall.
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[Ipu mpoBeneHny 3aHATUI JEKIIMOHHOTO/ CEMUHAPCKOTO TUTIA 3aHATUH UCTIOJIB3YIOTCS:

3apy6eafcnoe JAUUCH3UOHHOE NPOCDAMMHOE obecneuenue:

Ne jorosopa

Ne norosopa

Ne IIpousBoauTenn HaumeHnoBanue JInneH3un 1a 2020 ron ma 2021 ron
1. MSAcademicEES | Office 365 ProPlusEdu JIALICH3US J1OT"OBOP JIOI'OBOP
ShrdSvr ALNG SubsVL Ne20/9A-223 | NelO/DA-223
MVL PerUsr A Faculty
EES
2. MSAcademicEES | Office 365 ProPlusEdu JIALICH3US J1OT"OBOP JIOI'OBOP
ShrdSvr ALNG SubsVL Ne20/9A-223 | NelO/DA-223
MVL PerUsr STUUseBnft
Student EES
3. MSAcademicEES | Core CALClient Access JIAICH3US JOI'OBOP JOI'OBOP
License ALNG LicSAPk Ne20/9A-223 | NelO/DA-223
MVL DvcCAL A Faculty
EES
4. MSAcademicEES | WINEDUperDVC ALNG JIATIEH3US JOT'OBOP JOI'OBOP
UpgrdSAPk MVL A Facul- Ne20/2A-223 | Nel0/DA-223
ty EES (KopnoparuBnas
MOAMKICKA HA TTPOTYKThI
Windows onepaninonHas
cucremMa u ouc)
5. StatSoft Statistica Ultimate Aca- JIATIEH3US JOT'OBOP JTOT'OBOP Ne
demic for Windows 13 Ne20/2A-223 15/9A-223
Russian/13 English na 500
nonp3oBatene JlokanpHas
Bepcust (Named User) 'o-
JTOBast JINTICH3US
6. Mathlab/Simulink | TAH-25 JIMIICH3HUS JJOI'OBOP JOI'OBOP
No20/9A-223 | Ne80/EJI-223
7. Embarcadero RAD Studio Architect JTUTIEH3US JOI'oBOP JOT'OBOP Ne
Concurrent AcademicEdi- Ne20/9A-223 15/9A-223
tion 1 Year Term License
8. AdobeCreativeClou | Adobe Creative Cloud for JIATICH3US JOT'OBOP JIOT'OBOP Ne
d Teams — All Apps. Jlunen- Ne20/2A-223 15/2A-223
3un Education Device li-
cense Jyist 00pa3oBaTelb-
HBIX OpraHHU3aIHiHi
9. Sketchup SketchUp Pro 2020 - Li- JTUTIEH3US JOI'oBOP JOT'OBOP Ne
cense for Education -- LAB Ne20/9A-223 15/9A-223
for 1 year.
10. PTC Mathcad Education - Uni- JIATIEH3US JOT'OBOP JIOT'OBOP Ne
versity Edition Subscription Ne20/9A-223 15/29A-223
(50 pack)
11. Corel Corel DRAW Graphics JIALICH3US JOT'OBOP JTIOT'OBOP Ne
Suite Ne20/9A-223 15/9A-223
12. ABBYY ABBYY FineReader JTATICH3US J1OT"OBOP JOI'OBOP Ne
Ne20/9A-223 15/9A-223

3apybesxcruoe npozpammnoe obecneuenue (c60000H0 pacnpocmpansaemoe)
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Ne IIpousBoauTenb HaumenoBanue JInneH3un
1. Web Browser - Firefox becmiatHo
2. AtomEditor becruiatno
3. Python becruiatHo
4. IBM Eclipse becruiatao
5. ®dupma Sun Microsystems Apache OpenOffice becriatHo

Poccuiickoe JIUUECH3UOHHOE nPpozcpammHuoe obecneuenue:

Ne IIpousBoaurtenb HanmenoBanue JInnensun J:IZHZ(:)FZOOB:E; J:J{'ELIZ(:)FZOIB;)(I));
1. Kaspersky Kaspersky Endpoint Secu- | nuneH3us JOI'oBOP JOI'OBOP Ne
rity mis 6uzHeca — Cras- Ne20/DA-223 15/2A-223
naptabiid Russian Edition.
1500-2499 Node 1 year
Educational Renewal Li-
cense
2. DrWeb Dr.Web Desktop Security JUTECH3US JOI'oBOP -
Suite KommnekcHas 3amnu- Ne20/DA-223
Ta + LlenTp ynpasieHus
Ha 12 mec., 200 IIK, mpo-
JUIEHUE
3. Antunnaruatr BY3 JIATIEH3UA JOT'OBOP JTOT'OBOP Ne
Ne20/9A-223 15/2A-223
Poccuiickoe npocpammnoe odecneuernue (c60000H0 pacnpocmpansaemoe)
Ne IIpousBoauTenb HaunmeHoBaHue KommenTapuu Cpoxcn un-
LHEeH3UH
1. StarForce Foxit PDF Reader JUISL TIPOCMOTPA DJIEKTPOHHBIX | becnnatHo
Technologies, Poc- JOKyMeHTOB B cranjapte PDF
cusi, MockBa
2. Poccus 7zip apXuBaTop becniiatHo

8.2. Ocobennocmu peanuzayuu OUCYUNIUHBL 011 UHEATUOO08 U JIUY, C OZPAHUYEHHBIMU 603MOMHCHO-

CmAMU 300pP08bA

I[J'ISI 06yqa}0u11/1x051 C OIrpaHUYCHHBIMU BO3MOXHOCTAMHA 300POBBA CO3JaHbl CIICHUAIBHBIC YCIIO-

BUS OJId TOJTYYCHUSA O6pa3OBaHI/I}I. B nemax AOCTYITHOCTH NOJIYUCHUA BBICHICTO O6p8.30BaHI/I${ Io 06p2130—

BATCJIbHBIM IIpOrpaMMaM HHBAJIMJaMU U JIMOAMU C OTPAHUYCHHBIMU BO3MOKHOCTAMUA 300POBbs YHHUBEP-

CUTETOM 00ECIIEUNBAETCH:

1. AnbrepHaTuBHAs BepcHs opUIIHaIbHOTO caiita B cetn « ITHTepHET» MJ1s CIIa00BUIAIITNX;

2. JIns MHBAJIMIOB ¢ HAPYIIEHUSMU 3peHUs (CITaboBUASIINE, CIIETIBIE)

- IPUCYTCTBUEC ACCUCTCHTA, OKA3bIBAIOIICTO 06yan01ueMyc;I HCO6XOI[I/IMYIO nomMouib, I[}I6J'II/IpOBa-

HUE BCIYX CIPaBOYHOM MHGOpPMAIIUU O pacTIMCaHUU YUeOHBIX 3aHATHI; HAIMYUE CPEICTB JUIsl yCUIICHUS

OCTaTOYHOTO 3peHUs, OpalIeBCKONW KOMITBIOTEPHOW TEXHHKH, BHUIACOYBEITUUUTENCH, MPOTPaMM HEBU3Y-
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QJIBHOrO J0CTyNa K MH(OpMAIMK, MPOrpaMM-CUHTE3aTOPOB PEYH M APYTMX TEXHUUYECKUX CPENICTB MpHeE-
Ma-Tiepesaun yaeOHo HHPOPMALIMU B TOCTYIHBIX (OpPMax JUIst 00YJarOUINXCs C HAPYIICHUSIMH 3pEHHS;

- 3aJIaH¥sl VI BBITIOJIHEHHS HAa 9K3aMEHE 3aYUThIBAIOTCS ACCUCTEHTOM;

- IUCbMEHHBIE 33JJaHUs BBINOJIHAIOTCS Ha OyMare, HaJJUKTOBBIBAIOTCSA ACCUCTEHTY 00Yy4aroluMCs;

3. J1ng MHBAIUIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXXHOCTSMH 30POBBS 110 CiIyXy (cradociblia-
e, riayxue):

- Ha 3ayeTe MPHUCYTCTBYET ACCHCTEHT, OKa3bIBAIOIIMI 0OydaromemMycsi HEOOXOIUMYIO TEXHHUYECKYIO TO-
MOIIb C Y4ETOM MHIUBUIYAJIbHBIX OCOOCHHOCTEN (OH IIOMOTraeT 3aHATh padouee MeCTO, MepeBUraThes,
IpoYnTaTh U OHOPMUTH 3aJlaHKE, B TOM UUCIIE 3aIHChIBast 10/ JUKTOBKY);

- 3a4eT MPOBOJUTCS B MUCBMEHHOM (hopMe;

4. J1y11 MHBAIXJOB U JIMIl C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH 370POBBS, HMEIOLINX HapyIICHHUS
ONOPHO-JIBUTATENILHOTO aliapara, CO3JaHbl MaTepUalbHO-TEXHUYECKHE YCIIOBUS, oOecreyuBaroIue
BO3MOXHOCTbh O€CHpPEensITCTBEHHOI'0 AOCTyIa 00ydaroluxcsl B yueOHbIe MOMEIEHHs, OOBEKTY MUTAHU,
TyaJleTHbIE W JApYTHe IMOMEIICHHsS YHHBEPCHUTETa, a TakKe NpeObIBaHUS B yKa3aHHBIX IMMOMEIICHHSX
(HamM4Me paclIMpEeHHbIX JBEPHBIX IPOEMOB, IOPYYHEHN U IPYTUX IPUCIIOCOOIECHUN);
- NMMCbMEHHBIE 33/1aHUS BBIIOJIHAIOTCS Ha KOMIIBIOTEPE CO CHEIMAIM3UPOBAHHBIM IPOrpaMMHBIM o0ec-
IIEUYEeHUEM WJIM Ha/IUKTOBBIBAIOTCS ACCUCTEHTY;
- 110 JKeTIaHUI0 00yYaloIIErocst IK3aMeH IPOBOJAMUTCS B YCTHOH (opme.

OOyuaromnuecss U3 4Mcia JIMI ¢ OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 37I0POBBSI 00€CIIECUEHBI JJICK-

TPOHHBIMHA O6pa3OBaTeJIbHLIMI/I pecypcamu B Q)OpMaX, aJlalITUPOBAHHBIX K O'PAHUYCHUAM HUX 3J0POBbAI.
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JINCT UBSMEHEHUMMH (IOITOJTHEHUN)
B pabouyio MporpaMmy IO JUCHHMIUIMHE «3aJ4a4M CO CBOOOJHBIMM IDAHMIAMHU W HMX NPUIOKEHUS»
HanpapJjienuio noaroropku 01.03.02 Ipuxkinaanas matemaTuka u nupopmaruka, I[Ipodpuns: «Ma-
TEMaTUYEeCKOe U KOMIBIOTEpHOE MojienupoBanue» Ha 2022-2023 yueOHblii rox

Ne daemenT (myHkT) PII/{ IlepeyeHb BHOCUMBIX Mpumeuanue
n/m H3MEeHeHUi (lonoJiHe-
HHUI)
1 TpeboBanust k pesynbratram ocBoeHus | JlobaBnena HoBas kom- | CormacHo YII
coAep>KaHUs TUCIUTIIIUHBI neredusa 11K-1
2 Meroanueckue marepuaibl, omnpenens- | JlobaBiena tabmwmima 7. CorjiacHO IOJIOXKEHUIO
1200005(8 vnpoue):[ypm OLICHHUBAHUS 3HAHWIM, odpopmenns PIL
YMEHUW, HABBIKOB W (WMJIM) OIBITA JEs-
TEIbHOCTH

OO6cyx1eHa ¥ peKOMEHI0BaHAa Ha 3aceIaHnu KadeIphl IPUKIATHON MaTEMATHKU U HHPOPMATHKU

IpOTOKOJ Ne OT « » 2022 r.
3aBemyronuii kadeapoii: / A.P. beyemoBa/ « __ » 2022r.
HOAIMCh,  pacm(pPOBKA IOIIIUCH, aTta
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IIpunoxenue 1

IHIkana oyenueanus nA1AHUPYEMbIX PE3YTbMAMOE 00YUEHUA
(Texymmii 1 pyoesKHbII KOHTPOJIb)

Cemectp [Ixana oneHuBaHUs
0-35 6annos 36-50 6amnoB 51-60 6amnoB 56-70 6amnoB
6 Yactuunoe  mocemenue | [lomHoe wnm wactuuHoe | [lonnoe wim wactuunoe | IlomHoe MOCeIeHUE
ayJIMTOPHBIX 3aHSATHH. | IOCELICHUE ayIUTOPHBIX | MOCEHICHHE  ayJUTOp- | ayAUTOPHBIX 3aHSTHIL.
HeynosnerBoputensHoe 3aHATUA. YacTU4YHOE BbI- | HBIX 3aHATHM. IlonHoe BeIMONHEHHE U
BEITIOJIHEHUE J1a00paTop- | MOJNHEHHE | 3aIuTa j1ado- | IlodHoe BBRIMONHEHHWE W | 3amuTa JaOOpaTOPHBIX M
HBIX U TPaKTUYECKHUX pa- | paTOPHBIX H MpaKTH4e- | 3alIUTa J1a0OPATOPHBIX | MPAKTHYECKHX  3aHATHH.
6ot. Ilmoxas moaroToBka | ckux pab®otT. BeimomHeHWe | M MpakTHYeCKHX paboT. | BhImomHeHHE KOHTPOIB-
K O0auIbHO-PEUTHHIOBEIM | KOHTPOJBHBIX paboT, Te- | Brimomuenme KOH- | HBIX pabOT, TECTOBBIX
MeponpusTusM.  OOyda- | CTOBBIX 3aJaHUIl, OTBETH | TPOJNBHBIX PadOT, TECTO- | 3aJaHUIL, OTBETHl Ha KOJI-
IoIIMiics He JOMyCKaeTcs | Ha KOJUIOKBUYME Ha OICH- | BBIX 3aJlaHUi, OTBETHI HA | JIOKBUYME Ha  OLEHKHU
K TPOMEXKYTOYHOH arTe- | KU «yIOBJICTBOPHTENIBHO». | KOJUIOKBUYME Ha OLEH- | OTIHYHOM.
CTaINH KU «XOpOLIOY.
Ixana ouenuBanus. [Ipomexyrounas arrecraums (014 IK3amena)
Cemectp [Mkana oueHuBaHUS
HeynosnerBopurensno Y 10BIETBOPUTEIIHHO Xoporio OTauyHO
(36-60 6amoB) (61-80 6amoB) (81-90 6amoB) (91-100 6amt0B)
6 Crymenr wmmeer 36-60 | Cryment mmeer 36-50 Oan- | Crymenr wmmeer 51-60 | Ctymenr wumeer 61-70

0a/yIoB 110 HTOraM Te-
Kyumiero u pyOexHOro
KOHTPOJIS, Ha DK3aMCHE
(mud. 3agere) He pnan
[MOJHOIO OTBETa HU Ha
OJIMH BOTIPOC.

CryneHr umeer

36-45 6amioB 110 UTOraM
TEKYIIEr0 U PyOEKHOTO
KOHTPOJIS, Ha SK3aMEHe
(mud. 3adere) mam moi-
HBIH OTBET TOJBKO Ha
OJIUH BOIIPOC

JIOB IO UTOraM TEKYLICro u
pyOeXHOrO KOHTpOJIA, Ha
sKk3aMeHe (nud. 3auere) main
MOJHBIA OTBET Ha OOUH BO-
MPOC M YacTHYHO (TIOJIHO-
CTBI0) OTBETHJI HA BTOPOHA.
Crynment umeer 46-60 6an-
JIOB TI0 UTOTaM TEKYIIEro U
PYOEXKHOTO KOHTPOJIS, Ha
9k3ameHe (aud. 3aueTe) man
MOJIHBIA OTBET HA OJIUH BO-
nmpoc HJIW 4YaCTUYHO OTBE-
U Ha 06a Bompoca.
CTyI[eHT HUMECT II0 HUTOramM
TEKylmiero u pyOekHOro
koHTpoist 61-70 GayutoB Ha
9K3aMeHe (Iud. 3adeTe) He
Jlal TOJTHOTO OTBETa HHU HA
OJTH BOIIPOC.

0ayIoB MO HWTOraM Te-
KYIIEro Hu PyOEeKHOrO
KOHTpOJIS, Ha DK3aMeHe
(mu¢. 3agere) man moi-
HBIA OTBET Ha OJIUH BO-
MPOC ¥ YaCTHYHO (TI0JI-
HOCTBIO) OTBETHJI Ha
BTOPOH.

Cryaenr umeer 61 — 65
0aJuToB TO WTOTaM Te-
KyIIero ©u pyOeKHOTO
KOHTpOJIsS, Ha DK3aMeHe
(mu¢. 3agere) mam moi-
HBIA OTBET HAa OJIUH BO-
MPOC M YaCTUYHO OTBE-
Ti1 Ha BTopoi. CTyaeHT
nmeet 66-70 GaysoB MO
UTOTaM TEKYIIEro W py-
OC)KHOTO KOHTPOJS, Ha
sk3aMeHe (mud. 3auere)
Al TIOJIHBIA  OTBET
TOJIBKO Ha OJIMH BOIPOC.

6aynoB 1O HMTOraM TEKy-
IIer0 U pyOSIKHOTO KOH-
TpoJIsL, Ha 3K3aMeHe (Iud.
3aueTe) Janl MOJHBIA OT-
BET Ha OJMH BOIIPOC M
4acTHYHO  (TOJTHOCTBIO)
OTBETHII HA BTOPOIA.
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