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1. Mecro 4 Be/ M JUCHMILUIAHBI (MOAY/IA) B cTpyKType OITIOIT

IOuciuruinHa  «/IMCKpeTHasi MaremMaTHKa» OTHOCUTCST K 0a3oBoi wactu bBioka 1
«ducounaunel, Mmoaynu» OIIOIT no HanpasneHutro nogrotoBku 02.03.02 "dyHpameHTabHas
vH(opMaThKa U MH(POPMAIMOHHBIE TeXHOoTUM'". JJucuuruinHa obsi3aTesibHa 1J1si OCBOeHUs B 1 1
2 cemecTpax.

ITeisiMU 0CBOEHMSA JUCIMITIUHBI SIB/ISIOTCS:

- TIOJTyYWTb TIPe/ICTaB/IeHNe O PO JUCKPETHBIX MaTeMaTHUeCKUX OOBEKTOB (MHOXKECTB,
KOMOWHATOPHBIX MoJesiel, JIoThuecKux (yHKIUNA) B HMHMDOPMAILMOHHBIX TEXHOJIOTHAX, O
TIPUMeHeHHH TI0/TyUeHHbIX 3HaHUM K PellleHUI0 MpaKTUYeCcKuX 3a/1ay;

- 3HaTh OCHOBHBIE 3aKOHBI a/reOpbl MHOXKECTB U a/re0pbl JIOTUKH, OCHOBHBIE TIPUHIIUIBI U
bopMysbl KOMOWHATOPHUKHY;

- yMeTb [IOKa3biBaTb MaTeMaTHyecKWe YyTBEp)KJeHHUs, 3aBUCSLHEe OT L[eJIOT0 4YWCIa n,
METOZIOM MaTeMaTHuyeckol WH/YKLWH, HW300pakaTb MHO)KeCTBA, 3allMChIBA€Mble C TTOMOIIIBIO
pa3/IMUHBIX oOrepalyii anreOpbl MHOXKECTB, Ha AvarpamMmax BeHHa-Diisiepa, pelliaTh 3ajaui
KOMOMHATOPHKH, HaXOAUTh 0asuc B cucteme OysieBBIX (YHKIMM, yrpomars (popMysibl JIOTUKA
BbICKa3bIBaHUH.

- 3HaTh pa3/IMuHble BU/bI rpadoB (2ily1IepOBbI, TAMUILTOHOBI, TIJIAHAPHbBIE, /IBYAO/bHbIE U
T.I..) U YMEeTb UX ONpeJesisiTh;

- yMeTb pacrno3HaBaTh U30MOp(dHEIe rpadbl;

- HAyUWTBCS OTIPe/eNIITh BUJ, CBI3HOCTH oprpada W BbIeISTh B HEM KOMITOHEHThI CH/IbHOM
CBSI3HOCTY;

- HAyuWTbCS TIPUMEHSTb Tpadbl K PEIIeHWI0 PA3/UUHBIX 3aJauy: OCBOMTH aAJTOPUTMBI
BbIZlefieHUs1 B Tpade 3iyiepoBa IMK/IA, TMOMCKA MWHHMMA/IbHOTO MapiipyTa B HeHarpy>KeHHOM
(op)rpade, OCTpOeHUsT OCTOBAa MUHUMAJIBHOTO BeCa, HaXOK/eHHs] MUHMUMA/IbHOTO MapIlpyTa B
Harpy>keHHoM (op)rpade.

2. IInaHupyemblie pe3y/ibTarbl 00y4YeHHs MO JUCIHUILUIHHe (MOJY/II0), COOTHECEHHbIE C
IUIAaHMPYeMbIMH pe3y/IbTaTaMHU 0CBOeHHUsI 00pa3oBaTe/IbHON NMPOrpaMMbl (KOMIeTeHIUAMHA
BBIITYCKHUKOB)

dopmMupyeMbie KOMIIETEeHIUH
(Kop KomrieTeH1[1H, Tar
¢dbopmrpoBaHUs)

Ilnanupyembie pe3y/ibTaTbl 00yUeHHs 110
AVCLMILUIMHE, XapaKTepHu3ylolile 3Tanbl
(¢hopmMupoBaHNs KOMIIETeHI[HI

OIIK-1. CiocobHOCTb
WCII0/Th30BaTh 0a30BbIe 3HAHUS
eCTeCTBEHHbBIX HayK, MaTeMaTUKU U
MH(OPMaTUKH, OCHOBHBIE (DaKThI,
KOHLIETILIMH, TIPUHIUTTBI TEOPHH,
CBsI3aHHBIX C TIPUK/Ia[HOU
MareMaTuKoi 1 MH(OPMATHKOA.

Otan ¢popmMUpoBaHUs — HauabHbIH.

31 (OIIK-1): 3Hamb oCHOBHbIE (haKThl, 6a30BbIE
KOHLIETL[H, TIPHUHIUIIBI TEOPUU B 00/1aCTH
eCTeCTBeHHbIX HAayK, MaTeMaTUKU U MHGOPMaTUKH.
Y1 (OIIK-1): YmMemb WCMOMb30BaTh B
ripoeCcCUOHa/IbHOM /leATeTbHOCTH 0a30Bbie 3HAHUS
eCTeCTBEeHHBIX HAayK, MaTeMaTHKU U WH(GOPMaTUKH,
OCHOBHBIe (paKThl, KOHL[ETIIIUU, TIPUHLIUITBI TEOPUA,
CBSI3aHHBIX C TIPUK/IAJHOM MaTeMaTUKOW U
MH(POPMaTUKOM.

B1 (OIIK-1): Brademb HaBbIKaM¥ TIPUMEHEHUSI
0a30BbIX 3HAHUI €CTeCTBEHHBIX HayK, MaTeMaTUKHU U
HMH(GOPMaTUKH, OCHOBHBIX (haKTOB, KOHIIETIIHH,
TIPUHLUIIOB TEOPUH, CBS3aHHBIX C TIPUK/IaZHOU
MaTeMaTUKOW ¥ MHPOPMAaTHKOM.




OxoHuaTesbHOE 3aBeplleHHe (POPMUPOBAHUSI KOMIIETEHL[MH, IpeJyCMOTPEHHBIX B paMKax
JlAHHOW JIMCLIUIIJIMHBL, TIPOMCXOAUT TOC/Ie CAaYM 3K3aMeHa M0 3TOM JAUCLUIUIMHE.

3. CTpyKTypa H cojep)XKaHHe JUCIHIUTHHBI

O0beM JUCHMTIIUHBI (MOZY/Is1) COCTaB/IsIeT 6 3aUeTHBIX e[WHUI], Bcero 216 yacoB, U3 KOTOPBIX
100 uvacoB cocTaB/sieT KOHTaKTHasi pabora oOyuwaromierocs c rmpernofapareneM (64 uaca —
3aHATUS JIEKLUOHHOTO TWMa, 32 yaca — 3aHSATUSI CEMUHApPCKOro TWUMa), B TOM uuc/iae 3 yaca -
MEpOIPUATUS TEKYILlero KOHTPOJIA yCIleBaeMOCTH, 56 4YacOB COCTaB/SIET CAaMOCTOSITEbHas
pabora obyuatorrierocst (M3 HUX 5 YacoB — IMOJTOTOBKA K 3a4yeTy U 45 yacoB — MPOMEKYTOUHast
aTTeCTBLUSA (9K3aMeH).



B Tom uncse

KoHTakTHas pabora (pabdora B0
B3aMMO/IefiCTBHM C MPenojaBaresieM), 4achbl

HaumMmeHoBaHHe U
KpaTKoe coiep)KaHue
pa3fiesioB U TeM
JUCIUIIMHBI.

dopma npoMexKyTOUHOM
arrecTalyi 1o
AUCIIUTIMHE,

Bcero (uacbi)

THRKIMOHHOT0 3aHATHA

THEMUHAPCKOro 3aHATHUSA

THA@OPATOPHOr0 3aHATHS

Bcero

CamMocToaTe/nbHas pa@OTa

00yuJaromerocs, 4acol

OuHoe

3aouHoe

OuHoe

3d04YHOe

OuHoe

3aoyHoe

OuHoe

3aouHoe

OuHoe

3aoyHoe

OuHoe

3aouHoe

Tema 1. BBenenue
(MeTom MareMaTHueCKOU

VHAYKLWN).

Tewma 2.
Teoprisi MHOXeCTB.

25

10

18

Tema 3.
KomMbuHaTopuka.

20

13

Tema 4.
Anrebpa JTOTMKH.

22

17

Tema 5. BsegeHve B
MaTeMaTUuecKyt JIOTHUKY
(JlorvKa BbICKa3bIBaHUM).

16

10

B T.u.Tekyuui
KOHTPOJIb

2

[TpoMesKyTOUHasi arTecTalusi — 3aueT

Tewma 6.
HauanbHbie
Teopuu rpagos.

TIOHATHUA

20

9

15

Tema 7.
HeopueHntupoBaHHbIe
rpadpl C LUKIaMu U 6e3
L[MKJ/IOB.

24

10

16

Tema 8.
OpueHTUpOBaHHLIE

rpadol.

13

Tema 9.
JKCTpeMasibHble 3a7jaud U
aJIFOPUTMBbI Ha rpadax.

17

10

B T.u.Tekyuui
KOHTPOJIb

1

[IpomexxyTouyHas arrecTalys — JK3aMeH




TeKyluii KOHTPOJIb YCIEBAEMOCTH TIPOXOJUT B paMKaxX 3aHATAH CEeMHUHApCKOTO U
MPAKTUUeCKOTO TWMA, TPYIIOBLIX WIW WHAUBUAYaATbHBIX KOHCYAbTALMWA. [IpOMeKyTOUHBIM
KOHTPOJIb OCYILIeCTB/ISIETCS Ha 3aueTe (B 1-M ceMecTpe) U Ha 5K3aMeHe (BO 2-M CeMecTpe).

CopeprkaHue pa3jie/ioB JUCIUIITHHBI

Tema 1. Besenune. OcCHOBHble TIOHATHSI [JWCKPETHOM MaTeMaTMKWA. BUbl TeopeM U MeTO[bl
[l0Ka3aTe/nbCTB: 1lefl0Yka pacCyKJeHWH, OT TPOTUBHOrO, TIOMHAas MHAYKLMS, HeroyHas
VMHAYKUYA. [loKa3aTesbCTBO METOOM MareMaTh4yeckod WHAYKLUMU TOXIECTB, YTBEPXKAEHHH O
[leIMMOCTH BbIp&KeHHUH, HepaBeHCTB U (hOpMYJl N-bIX U€HOB UMCJIOBBIX M0C/Ie[0BaTe/IbHOCTeMH,
3a/JaHHBIX PeKyPPEeHTHBIM CI0COOOM.

Tema 2. Teopuss MHOKecTB. [ToHsATHE MHOXeCTBa, CTIOCOOBI 3a/laHKsI MHOXKECTB, OTHOIIIEHUS
MeXJy MHOXeCTBaMH. TeopeTMKO-MHO)KeCTBEHHble oOmepaljid HaJ, MHOXeCTBaMM, MX
n300pakeHUs1 Ha uarpaMmax Oiisiepa-BeHHa. OCHOBHBIe 3aKOHBI anrebpbl MHOXeCTB. [ToHsTHE
MOIITHOCTH MHOXKeCTBa, Teopema KaHrtopa o HecueTHOcTH. IlogMHOXecTBa, pa3OueHUs |
TIOKPBITHS, TeopeMa O MolHOCTH OyneaHa. [Ipsimoe mpou3Be[jeHUe U ero CBOMCTBa. buHapHbIe
OTHOILIEHUSI, UX BUJBI M CBOMCTBA. PYHKIMSA KaK YACTHBIM C/yyail OMHAPHOTO OTHOILEHWS;
CIOpBEKTUBHbIE, WHBEKTUBHble U OHeKTHBHble OTOOpakeHus. KpuTepuil cylijecTBoBaHUs
obparHo#i GyHKUIMU. OTHOLLIEHNS] S5KBUBAaJIEHTHOCTH | TIOPSIJiKa, AiarpaMMa Xacce.

Tema 3. KomOunaropuka. IIpaBuna cymmbl U mpousBefeHusi. [lepecTaHOBKM, cOYeTaHUsI C
TIOBTOPEeHUsIMU U 6e3 TIOBTOPeHUH, pa3MellieHHsl C IOBTOpeHusiMU U Oe3 roBTopeHuid. Teopema o
MOJIMHOMUANbHBIX Ko3(duimeHTax. dopMyna BK/IOYeHUH W UCKMoueHWd. bruHoM HbrOTOHa,
CBOMCTBa OMHOMUATBHBIX KO3 UIMEHTOB; TpeyroabHUK [lackais.

Tema 4. Anredpa joruku. DyieMeHTapHble OyneBbl (DYHKLWU OT OJHOW U [BYX TlepeMeHHbIX,
CyllecTBeHHble M (UKTUBHbIe TepeMeHHble. DYHKIMM anreOpbl JIOTMKH, UX KOJIWYECTBO..
OnemeHTapHbIe Oy/eBbl MYHKI[UM OT OZHOW W ABYX TepeMeHHbIX. POpMysibl anreOphl JIOTHKY.
Cyneprio3uriusi OysieBbIX (YHKI[MM, TOpsAJOK feticTBuii. CBOMCTBA 3/1eMEHTApHBIX Oy/IeBbIX
¢yHKIME (OCHOBHBIE 3aKOHBI anreOpel JOTWMKH). [IBoiicTBeHHble (yHKIMU. Teopema
JTBOMCTBEHHOCTH. [TpUHIUN [BOMCTBEHHOCTH. TeopeMa O pa3/ioykeHWH Oy/ieBbIX (DYHKLWH TIO
nepeMeHHbIM. HopmasbHble ¢GopMbl  anreOpbl JIOTWMKW: COBepIleHHasl [JU3bIOHKTUBHAs U
coBeplleHHasi KOHbIOHKTUBHasi HopMasbHble (opmel (CAH®, CKH®). [TomHoMbl JKerankuHa.
CriocoObl UX TIOCTPOEHMs. YTBEP)KIEHUS O 3aMKHYTOCTH K/IaCCOB MOHOTOHHBIX (DYHKI[UH U
(GyHKUMMA, COXpaHSIOLIMX KOHCTaHTy. Kiacc camMogBONCTBeHHbIX (QyHKIUM. JleMMa o
Hecamo/IBOMCTBeHHOW (QyHKIMMU. Krnacc MOHOTOHHBIX (QYHKLMM. JleMMa O HeMOHOTOHHOM
¢byukuumn. Knacc nvHelHbIX QyHKUuMM. JleMma 0 HenvHelHOM (yHKuuu. [losHOTa CHCTeMbl
OyneBbIX (QYHKLMN, KpUTepUM IMOMHOTHI (TeopeMma Ilocra). IToHsiTMs 6a3suca ¥ TPEATIONHOTO
Knacca B anrebpe snoruku. CneActBust u3 TeopeMbl Ilocta o cocraBe 0a3uca W TIPEATIONHBIX
KJlaccax.

Tema 5. BBeieHHe B MaTeMaTHYeCKYI0 JIOTUKY. [I0HsTHe BbICKa3bIBaHUs, JIOTUUECKHEe CBSI3KH,
(dhopMyrbl JIOTUKU BbICKa3biBaHWN. PaBHOCUIBLHOCTL ()OPMYIT JIOTUKU BbICKa3bIBaHU. OCHOBHBIE
PaBHOCWJILHOCTU. Buasl QopMmysn /OTMKM  BbICKa3biBaHWU. BakHellllie TaBTOJIOTHU.
[IpaBuibHbIE paccyk[eHusi U X cxeMbl. KocBeHHble MeTO/bl /I0Ka3aTesbcTBa. CocTaBiieHue
JIoruuecKux (GopMys TI0 BbiCKa3biBaHUSAM. [IpobieMa pa3pemyMoCTy B JIOTHKE BbICKAa3bIBAaHUN U
MeTOZIbl ee pellleHUs. MeTof peAyKLWi TIPOBEPKH TOX/IeCTBEHHOM WMCTUHHOCTU (POPMYJIBI



JIOTUKY BBbICKa3biBaHWH. JIornueckre CxeMbl M UX pean3alysi C TMOMOIIbI0 OyneBbIX (yHKLWH.
CuHTe3 cymmaropa.

Tema 6. HauanbHble mNOHATUA Teopuu rpadoB. Kparkve cBeleHHsT U3 HCTOPUU
BO3HUKHOBeHUs TeopuH rpacdos. Orpezpenenue rpada. Obmacty npumMeHeHUs: Teopur rpados.
Crioco0ObI 3a/jaHusl HeOpHeHTUPOBaHHBIX rpadoB. Crereny BepiivH. OCHOBHAsE TeopeMa TeOpPUU
rpadoB u ee ciaecTBUe. Busibl HeopreHTHUPOBaHHBIX rpadoB. JononHenue K rpady. [Toarpadot
u ux ByJbl. Onepauyu Haf rpadamu. MaplipyThl, Liery 1 LUK/bl B Tpade. CBOMCTBa MapIlIpyTOB
u 1uK/0B. CBsi3HOCTh TpaoB. Marpuija CBSI3HOCTU (AOCTWXKUMOCTU). UMC/IO MaplIpyTOB B
HeopueHTHpoBaHHOM Tpade. Kpurepmii cBs3HocTu rpada. Teopema 06 oljeHKe umciaa pebep
rpacda uepe3 YKUC/I0 BEPIIMH U YUCI0 KOMIIOHEHT CBSI3HOCTH. MOCThI U pa3/esisioliiyie BepIlivHbI.
ITpusHaku MocTa. BepivHHass W pebepHasi CBA3HOCTH. N-cBs3Hble Tpadbl. Crencteue u3
TeopeMbl 00 oOlleHKe uncsia pebep rpada uepe3 UMC/I0 BEPIIUH W YHUC/IO KOMIIOHEHT CBSI3HOCTH.
PaccrosiHuss B rpade. duamerp, paguyc u LeHTp rpada. M3omopdusm rpadoB. ANroputm
pellieHUs1 3a7iad Ha ompezeseHue U3oMOp(dHbIX rpadoB. Teopembl 0 KOIMYECTBE MOMEUEHHBIX
rpadoB C p BepllIMHAMU U C p BeplIMHaMU U q pebpamu. Acumnrorudeckast popmyna Iloiia asis
yKc/ia HerloMeueHHbIX TpadoB.

Tema 7. HeopueHTHpOBaHHbIE rpad)bl ¢ HUK/IAMHU U 0e3 IUK/I0B. [[MK/IOMaTHUeCcKoe YrCIIo.
TeopemMbl 0 KosmmuecTBe pebep B CBA3HBIX Tpadax C LuKIaMu W 0e3  I[UKJIOB.
HeopuentupoBanHble (cBOOOAHBIE) JepeBbs. KomupoBaHue [epeBheB. MarpuuHasi TeopeMa
Kupxroda o pepeBbsix. KommuecTBO TOMeUeHHBLIX JlepeBbeB C p BepiivHaMu. OCHOBHbIE
CBOMCTBAa CBOOOAHBIX fepeBbeB. [IByfosbHbIe rpadel. Kpurepuii aBymosbHOCTH Tpada. k-
JlofibHBbIe Tpadbl. DilyiepoBbl U TOJy3ilyiepoBbl Tpadbl. Kputepuii cyiijecTBOBaHUSI B rpade
susiepoBoit 1ieru. Teopema Diiyiepa 06 3iepoBbIX Tpadax (Kputepuit siinepoBoctu Tpada).
Pernienve 3aaun 0 KeHUrcOeprckux mocrtax. Teopema 00 OljeHKe uuc/ia 3iiepoBbIX Trpados.
'amMunbTOHOBBI Tpadbl, OLleHKa UX uucia. 3afaya KommuBosbkepa. CpaBHeHMe 3a/1ad OThICKaHUS
SM/IEPOBbIX U TaMWIBTOHOBBIX I[UK/IOB. [locTaTouHble YC/IOBUSI TaMWJIBTOHOBOCTH rpada:
Teopembl [lupaka, Ope u XBarana, Heo0OXoAWMOe YC/IOBHe TaMHJIBTOHOBOCTU rpacda (o
pa3zzensitoiux BepinvHax rpada). [TnaHapHbie rpadbl, oljeHKa uX uucia. [loapa3bueHue u
cTsruBanve pebep. Kpurepun maHapHocTv rpadoB: Teopembl IToHTpsirHa-KypaToBCKOTO M
Barnepa. Teopema 0 KojaMuecTBe TIpaHeil CBSI3HOTO I7IaHapHOTO rpada W ee CJeACTBUS.
BepiimHHast 1 pebepHasi packpackul rpaoB. XpomMaTrueckoe YHUCI0 U XpOMaThudeCKUM WHAEKC,
ux oieHKU. [Ipobsema yeTbipex Kpacok. VIicTopusi ee BOSHMKHOBEHUS U peliieHusi. Teopema o 5
Kpackax.

Tema 8. OpuentupoBaHHble Tpadbl. OpueHTHUpOBaHHble TI'padbl M UX BUAbL. OCHOBHas
TeopeMa Teopuu rpados it oprpados. Cesi3b ¢ OMHAPHBLIMM OTHOIIEHUSMH. CIoCOOBI 3a/1aHUsS
OpUEHTUPOBaHHbIX rpadoB. MapuipyThl, MyTU KW KOHTYpbl B oprpade. CBoiicTBa myTed U
KOHTYpOB. UHC/I0 OpUeHTHMPOBaHHBIX MapuipyToB B oprpade. Kputepuii CcyiijeCTBOBaHUS
KOHTypa B oprpade. CsizHOCTb oprpadoB U ee BU/bl. KOMITIOHEHTbl CU/IbHOW CBS3HOCTH
oprpacda. KoHgeHcaiusi oprpacda. BeruricieHre MaTpull JOCTXKUMOCTH U CUJIBHOM CBSI3HOCTH.
AnropuT™M BbIZle/IeHUs] KOMIIOHEHT CH/IbHOM CBSI3HOCTM B oprpade. OpueHTHPOBaHHbIE,
yropsijoueHHbIe U OUHapHbIe epeBbsi. CBOMCTBa OPUEHTUPOBAHHBIX /IEPEBBEB.

Tema 9. JkcTpeMasibHble 33/jaud M aJropuTMbl Ha rpadgax. HesaBucumoe MHOXeCTBO
BeplUIMH. BeplivHHOe 4YMC/IO HEe3aBUCMMOCTM M €ro OLeHKW. AJITOPUTM IOCTPOEHUs
HEe3aBUCUMOI0 MHOXKecTBa BepIlvH. [ToHsATHe Kiuku rpada. B3auMocBsi3b 3a7iau 0 K/IHMKe U O
He3aBUCMMOM MHOXeCTBe BeplIMH. He3aBucumoe MHOXecTBO pebep (mapocouetaHue).
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PebepHoe umci0 He3aBUCUMOCTU. [locTpoeHre HanWOOJBIIETO TIAPOCOYETAHUS METOZOM
yepeyroLuxcs 1erneii. [TokpeiBaroiie MHOXKeCTBa BepIIMH U pebep. TeopeMbl 0 CBSI3W UKCe
He3aBUCHUMOCTH U TIOKPBITHA B 00IeM Cjiyyae W A7l ABYZAOABHOrO rpada. O6xozawsl rpados.
ANTopUTMBI TOMCKA B IIMPUHY U IybuHy. Teopema o MoucKax B IIUPUHY U IyOUHY. ANTOpUTM
MOMCKAa MMHMMAaJbHOTO MapuUIpyTa B HeHarpy)keHHOM (op)rpade. AJITOPUTMBI Bbl/je/€HUS
SiijlepoBa  LMK/Ia U SWIEPOBOM Lenu B CBA3HOM Myiberurpage. IlocTpoeHne ocToBa
MUHHMMa/IbHOrO Beca. AnroputMsel IIprma u Kpackana. 3azaya 0 HaXOXK4eHUHM MUHUMAa/IbHOIO
MapllpyTa B Harpy>keHHOM oprpadge. Anroput™m JlelKCTphl.

Ha MNPAKTUYIECKHUX 3dHATHAX bostee HO,[[];)OGHO Hn3yddeTcsa HpOFpaMMHbIﬁ MaTepuad/l B
IIJIOCKOCTH OTpa6OTKI/I MPpakKTHU4YeCKUX YMEHI/Iﬁ M HABBIKOB U YCBO€HMS C/I€AYHOLHUX TeM:

1. Anroputm EBknnpga. Metoabl [0Ka3arenbCTB MaTeMaTUYeCKUX YTBepXKeHUH.
[loka3aTe/qbCTBO ~ TOXKJECTB M YTBEPXKAEHMM O  JIeTMMOCTH  MemoooM
mamemamuueckoll uHOykyuu (MMMN).

2. [loka3aTe/nbCTBO METOZAOM MareMaTH4eCKOW MHIYKLMA HepaBeHCTB U (OPMYJ N-bIX

Y/IeHOB YUC/IOBBIX TOC/Ie[0BaTeTbHOCTeH, 3aZIaHHBIX PeKyPPEeHTHBIM CII0COO0M.

Anrebpanueckue omeparii TeOpUM MHOKeCTB. [fuarpamMmel Diinepa-BeHHa.

4. 3akoHbl anreOpbl MHOXECTB M WX TpPUMeHeHWe [Jisi YTIPOIeHHs] BbIpaXKeHH.
MowHocTe MHOXKecTBa. bynean. [Ipsmoe npousseseHue.

5. Pa3buenve MHo)ecTBa. [Ipsimoe rpou3sBefieHWe W OWHapHbIe OTHOILIEHUs. Buzbl
OMHApPHBIX OTHOIIIEHUH.

6. KourposnbHasi pabora mo Teme “MeTos; MaTeMaTHueckod WHAYKIUU. Teopust

MHOKeCTB”. TIPUHIUITBI CI0)KeHUsI 1 YMHOXKEHHSI B KOMOWHATOPHKe.

CouetaHusi ¥ pa3Mell|eHUsl C TIOBTOPEHUSIMU U 0e3 TTOBTOPeHUIA.

Burom HeroToHa; pa3bvieHs, BK/TIOUEHHS U UCKTFOUEHUS.

9. KoutponbHas pabora mo TeMe “KomOuHaropuka”. CyilecTBeHHble W (DHUKTHBHBIE
riepeMeHHbIe (QDYHKIMA anreOphl JIOTHKH.

10. Tabmurel uctuHHOCTU. [IBOticTBeHHBIe hyHKI[MK. CIH®, CKHO.

11. TTomiHombI YKerankuHa. Ba)kHelve 3aMKHYThbIe KJ1acChl anreOpbl TOTUKU. JIeMMBI 0
HeCcaMO/|BOMCTBEHHOM, HEeMOHOTOHHOM Y He/MHeHoW QyHKUusAX. [lonHoTa cucTeMbl
OysieBBIX (QYHKIHA.

12. Teopema Ilocta 0 ¢yHKUMOHaNbHON TMosHOTe. basucekl B cuCTeMe JIOTMYECKUX
GbyHKLMA.

13. KonrponbHasi pabota o Teme “Asre6pa JOruku”.

14. ®opMyribl JIOTUKY BbICKa3bIBAHUM U UX BUJIBI.

15. TIpoGsiema pa3pelmiiMOCTd B JIOTMKe BBICKA3bIBAHUM U MeTO/Jbl ee pellleHus.
[IpaBUIBLHOCTB PacCy>KAEeHUM.

16. KonrponbHas pabota 1o Teme “JIoruka BbICKa3bIBaHUNA .

17. Crioco6sr1 3aganust rpadoB. OCHOBHasi TeopeMa Teopuy rpagoB.

18. Onepauyu Haj rpadamu. MapiipyTsl, eny U LUK/IbI B rpadax. CBsi3HbIe rpadsbl.

19. BepumnHas u pebepHast cBsi3HOCTh TpadoB. PaccrosHusi B rpade. M3omopdusm
rpadogB. Pa3pe3bl B rpade.

20. 1epeBbsi. [IBynobHbIE, 31/1ePOBLI U TAMUJILTOHOBBI Tpadbl.

21. KonTponbHas pabota 1o Teme “HeopreHTHpoBaHHbIe Tpadb”.

22. nanapusle rpagsl. Packpacka rpados.

23. OpueHTUpPOBaHHbIE Tpadsbl.

24. DKcTpeMasbHbIe 33/laud U a/iTOPUTMBI Ha rpadax.

W
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4. Oo0pa3oBare/IbHbIE TeXHOIOTHH

B coorBeTctBUM C paboueli mporpaMmoll U TeMaTWYeCKUM TUIAHOM W3ydeHHe
JUCLIMTUTMHBI TIPOXOJUT B BUJE ayAUTOPHOM U CaMOCTOSTeNTbHOM paboThl CTY/IEHTOB.
Vcnonb3yroTcst TpaguliMoOHHbIe 0Opa3oBaTeibHble TEXHOJOTWU UTeHWs JIeKIMA U TIPOBe/IeHUs
MpaKTUUeCKUX 3aHATuM. [IpenycMoTpeHa peanu3aliyisi KOMIIETEHTHOCTHOTO T0/X0/ja IIIMPOKOTo
WCTI0/Ib30BaHMS B yueOHOM TPOIiecce akKTUBHBIX M MHTEPAKTUBHBIX ()OPM TIPOBEI€HHST 3aHSATHM.

Ha 3aHsamusx /1eKYuoHH020 Muna ucnosb3ylomcs:
- NeKIUsI-uHGOpMaLus;
- neknusi-Oecena.

Jleknusi-uapopmanmsa. OpreHTHPOBaHa Ha U3/IOXKeHWe U 00bsSICHEHHe CTY/[eHTaM TeopeThdeCKon
vH(pOopMaL1H, Moz/IeXKaliell 0CMbIC/IEHUIO Y 3aTIOMUHAaHUIO.

Jlekuun-0ecepa, WIM «[WaJior C ayAATOPHeii», SIBIsIeTCs Haubosiee pacrpoOCTPAHEHHOH |
CPaBHUTENIBHO TPOCTOM ()OPMOM aKTHBHOTO BOBJIEUEHHUsS! CTY[AEHTOB B yueOHBIN mporecc. JTa
JIeKUIMs TIpe/iTiosiaraeT HerloCpe/ICTBeHHBIN KOHTAKT MperojaBareis C ayiuTopreil. B xone nekuyu-
Gecenpl ciyiiaTensM 3aal0TCsl BOMPOCHl MHPOPMALMIOHHOTO WK MPOOIeMHOro Xapakrepa, st
BBISICHEHUSI MHEHWH W YPOBHS OCBEIOMJIEHHOCTH [0 pacCMaTpyBaeMOW TeMe, CTeleHH HUX
TOTOBHOCTH K BOCIIPHSITHIO TTOC/IeAYIOLIero Mareprana. IIpenmyiiecTBo yeKIMu-6ecesibl COCTOUT
B TOM, UTO OHA I03BOJISIeT IPUB/IEKaTb BHUMAaHHWe CJIyllaresied K Havbosiee BaKHBIM BOTPOCAM
TEeMbl, OTpeJieJISiTh CofiepyKaHe U TeMIT U3/I0’KeHHsT YueOHOro Marepuasa C yueToM 0COOeHHOCTeH
o0yuaeMbIX.

Ha 3auamusax npakKmu4eckozo muna ucno/ib3yromcs:

- PETVIaMEHTHUPOBAHHAA CAMOCTOATE/IbHad AeATe/IbHOCTb CTyA€HTOB,

- UdCTHUYHO-TIOMCKOBas AeATe/IbHOCTDb IMPU pelIeHWH 3aa4 TIOBBIIIIEHHON CJIO’KHOCTHU,
- TeKy'H_H/Iﬁ KOHTDOJIb 3HAHUI CTYAE€HTOB C IMTOMOIIBIO KOHTPOJIbHbIX pa60T.

INpakTHueckHe 3aHATHS HaNpaBJeHbl Ha Pa3BUTHE CaMOCTOSITEIbHOCTA OOyuaroIuxcs M|
npuobpeTeHre yMeHWM W HaBBIKOB. [laHHble ydeOHble 3aHATUS YIIyO/IsIOT, PACIIAPSIOT,
JleTaIM3UPYIOT TIOJlyueHHble Ha JIeKUUM 3HaHusA. [IpakThueckoe 3aHATHe IIpefIio/jaraeT
BBITIOJTHEHWE CTY[eHTaMM 3aJjJaHuil 10J, PYKOBOZCTBOM MpernofaBaresns. Bo BpeMsi mpakTHUYeCKUX
3aHSTUM MPOBOJUTCS MHTEPAKTUBHBIN OIMPOC [/ KOHTPOJ/Isl IOHWMMAaHUs TEKYLero marepuasa, a
Takke pa3bop Haubomee CIOKHBIX 3a/@u M3 OMAIlHUX 3aJ@aHUAd W MaTephasioB [ijis
CaMOCTOSITe/TEHOM TTOATOTOBKY K KOHTPOJIbHBIM Pab0TaM, 3a4eTy U SK3aMeHy.

@®opMOii UTOrOBOT0 KOHTPOJIA 3HAHUHM CTYIE€HTOB 10 AUCIUIUIMHE SB/SIETCS IK3aMeH, B X0/
KOTOPOTO OIIEHHUBAeTCs YPOBEHb TEOPETHUECKUX 3HAHWM W HABBIKA PEIeHHs TPAaKTHUeCKUX
3ajjau.

5. YuyeOHO-MeTOANYECKOE 00ecriedeHHe CaMOCTOATe/TbHON PadoThl 00yJaromuxcst

CamocTosiTe/IbHasi padoTa CTyJeHTOB HalpaB/ieHa Ha BLIMOJTHEHUe JOMAIITHUX 3aZlaHui
10 TeMaM TIPaKTUYeCKUX 3aHSTHH, TOATOTOBKY K KOHTPOJIBHBIM paboTaM 10 OCHOBHBIM TeMaMm
Y3ydyaeMOM JUCLMIIIMHBI, a TaKKe MOATOTOBKY K 3aueTy (B 1-M cemecTpe) U 3K3aMeHYy (BO 2-M
ceMecTpe) M0 yKa3aHHOM aucuuruiiHe. CamocrosiTesibHasi paboTra  3ak/ouaeTcs B
O3HaKOMJIEHHM C TeOpeTHYeCKWM MaTepuajioM II0 KOHCIeKTaM JIeKIMd U 1o y4yeOHHKaMm,
yKa3aHHbIM B CITHMCKe JIUTepaTyphbl, pellieHUY NPaKTUYeCKUX 3a7ad.



CamocTosiTesibHasi paboTa 1o/ KOHTPOJIEM TIPerofiaBaTeisi HarpaB/ieHa Ha aKTUBU3AIIHIO
TI03HABaTe/IbHON /IeATe/TIbHOCTA CTY[eHTa MW YCTAHOBJIEHHIO «00paTHOM CBSI3W» MeXAy
CTyJeHTOM M TiperofaBaresieM. TeKyIlMii KOHTPO/Jb BBIMIOJIHEHUS] [OMAIlHUX 3aZlaHui
OCYIL[eCTB/ISIeTCS TIperiofiaBaTesieM BO BpeMsi MPaKTUUeCKUX 3aHSTHIA.

Ileab camocmosimenbHoli paGombl - TIOATOTOBKA COBPEMEHHOTO KOMITETEHTHOTO
CrieLaancTa ¥ GopMUpOBaHUe CITIOCOOHOCTEN ¥ HaBBIKOB K HElPePLIBHOMY CaMO0Opa30BaHHUIO
Y nipopeCcCHOHATLHOMY COBepLIEHCTBOBAHHUIO.

6. @®oH/| OLIEHOYHBIX CPEeACTB /Il MPOMEXYTOYHON arTecTald M0 AMCIUIIMHE

(Mopymo),
BK/TFOUAIOIIIWMN:
6.1. IlepeyeHb KOMNETEHIMI BBIMYCKHHMKOB 00pa30BaTe/IbHOH NPOrpamMMbl C

yKa3aHHeM Ppe3y/IbTaToB o0yuyeHusi (3HaHM#, YyMeHHWH, BJIQJeHHH),
XapaKTepU3ylIIUX JTanbl MX (OPMHPOBAaHMA, ONHCAHUE IIOKas3areaen H
KpPUTepHeB OLIeHUBAHUSl KOMINETeHIIMH Ha Pa3MYHbIX JTamax MXx
¢opmupoBanus

OIIK-1: crniocoOHOCTb HCTIONB30BaTh 0a30Bble 3HAHUS €CTECTBEHHBIX HAyK, MaTeMaTUKU U

MH(GOPMaTUKKM, OCHOBHbIe (DAKThbI, KOHLIEMLIUU, TIPUHLIUIIBI TEOPUid, CBA3aHHBIX C TIPUK/IA[HOU
MaTeMaTUKOW U UH(OpMaTUKOH



Kputepuu olieHrBaHuUs (e CKPULITOPBI

WHavkaTopsl «HEeY/IOBJIe |«yJOB/IETB

«OUeHb «IIPeBOCX0
KomMneTeHI1H | «11710X0» TBOPUTEJIb (OPUTEJILHO |«XOPOILO» «OTJINYHO»

X0Opouio» JAHO»

HO» »

3HaHUs
3Hamb OrcytctBue |Hanuuve |3HaHue 3HaHUe 3HaHue 3HaHue 3HaHUe
OCHOBHbBIE 3HaHUM rpyObIX OCHOBHOTO [OCHOBHOTO |OCHOBHOTO |OCHOBHOTO |OCHOBHOTO
(hakThI, MaTepHiajia  |OIIMOOK B |MaTepuasa C|MaTepuajioM |MaTepuana |(MaTepHana ||
0azoBbIe OCHOBHOM |psiZIOM C pAgoM C 0e3 ommobOK |/IOTTO/THUTE
KOHLIeTIL[UH, Marepuasie |HerpyObIX |3aMeTHBIX  |HE3HAUWTes || JIEHOTO
TIPUHLIUTIBI ommbok TOTPEeLIHOCT |bHBIMU TOTPEeLIHOCT |MaTeprarna
TeOpHH B el TIOTPeLIHOC (el Oe3
obnactu TAMH oIMbOoK 1
eCTeCTBeHHBIX TMOTPeLITHOC
HayK, Tel
MaTeMaThKH U1
nH(popma-
THKHU.
Ywmenus
Ymemb [omoe OrcytcTBUE | YMeHUe ‘Ymenve Ymenvie ‘Ymenve Ymenvie
WCTIO/b30BaTh B |OTCYTCTBUE | YMEHUSI CTIO/Tb30BATh [MCTIO/IB30BATh  |UCTIONB30BaT |MCTIONB30BATh [HCTIO/B30BaAT
nipocdheccu- YMeHHsT WCTIO/B30BAT |OT/E/bHBIE  |OTAENbHBIE  |b OTJE/IbHBIE |MAaTeMATHUECK |b
OHaJIbHOM WCTIONG30BaTh  |b0A30Bble  [MaTeMaTHueC |MareMarrueck |MaTeMatyuec [vie 3HaHUs,  |MaremMaride
JesITelTbHOCTH  |6a30Bble Maremaryuec |Kvie 3HaHUsl,  |1e 3HaHusl, Kue 3HaHWsI, |orpe/iesieHus], |CKYie 3HaHVs,
6a3oBbie MareMartiuecK |Kvie 3HaHHsl, |OCHOBHBIE  |OCHOBHBIE OCHOBHBIE  |TEOPEMB], orpe/iesieH!
3HAHUSA Ve 3HaHWs], OCHOBHBIE  |(haKThl, (haxTel, (hakTbI, KOHLIEIIMY, |5, TEOPEMBI,
€CTeCTBeHHBIX |OCHOBHbIE (hakTbl, KOHLIEMMMY, |KOHLIEMMMY,  |KOHLIEMLMM, |TPUHLMIBGI  |KOHLIEILIVH,
Hayk, (hakTbl, KOHLIEMMLMY, |(PUHLIMIBI | TIPUHLIMITB MPUHLMITB] | AUCKPETHOM  |TPHUHLIWITBI
MaTeMaTUKW U  |KOHLIEMWY, |TPUHLIMIBI  |IVICKPETHOM | IVICKPETHOM | /ICKPETHOM |MaTeMAarTvKU | IVICKPETHOM
VHGOPMATUKY, |TIPUHIMIBI  |AWUCKPETHOM |MareMarTvKW, |MaTeMaTHK{ —|MaTeMaTvKH MareMarviKy
OCHOBHBIE JICKDETHOW  |MaTeMATHKU. |HO C TIPY H/TMUMHA u
(hakThI, MaTeMaTyKH. CYITIECTBEHH  |HE3HAUMTE/TEH CIIoCcoGHOCT
KOHILIeTIIUH, BIMU BIX OIMOOK b pelliaTh
TIPUHIATIBI OIIMOKAMU 331Ul
TeopuH, TIOBBIILIEHHO
CBSI3aHHBIX C 17
TIPUK/IaIHOMN CJIOKHOCTU
MaTeMaTHUKOM U
UH(OPMATHKOM.
HaBbiku
Bnademsb [Tomoe OrcyrcrBre |Hamuve TTocpencreenH | [JocrarouHoe | Xopoltiee BcecroponH
HaBbIKaMH OTCYTCTBUE HaBbIKOB MYHUMa&/IbHBI |O€ BlaZieHue  |B/iazieHue B/IaJIeHre ee B/iaJieHue
IIPUMEHERUA | HaphIKOB TIPUMEHEHVIS |X HABBIKOB  |HABbIKAMU HaBbIKAMY  |HaBbKAMM  |HaBBIKAMU
63303]’}’( MPYMEHEHKs | 6a30BbIX NPUMEHeHVs! |TPUMEHeHsT  |TIPUMEHEHHsI |IPUMEHEHHST  |[IPUMEHEHHS
3HaH1H 6a30BbIX Maremariyec | 6a30BbIX 6a30BbIX 6a30BbIX 6a30BbIX 6a30BbIX
ECTECTBEHHBIX |\ areMariueck |K1X 3HAHMH, |MaTeMarTiueC |MareMaTiyecK |MaTeMariyec |MaTeMaTHieck |MaTeMaTide
HayK, MIX 3HaHUH, OCHOBHBIX  |KMX 3HaHWH, |MX 3HaHMM, KUX 3HaHWH, |MX 3HaHWM, |CKUX
gl‘ﬁix)ﬁfﬁ;}{; OCHOBHBIX (hakroB, 5 OCHOBHBIX  |OCHOBHBIX OCHOBHBIX  |OCHOBHBIX 3HAHWH,
OCHOBHBIX (hakTOB, y KOHIIETIMY, |(haKToB, ) (hakToB, ) (hakTOB, 5 (hakToB, ) OCHOBHBIX
(haxToB, KOHLETLWH, | TIPUHLIATIOB | KOHLIETLAK, | KOHLETILAM, | KOHLIETILAM, | KOHLIETILIAM, (haxToB, .
KOHLIETTLHHA, TPUHLIAIOB - |/IMCKPETHON | IPUHLIMIIOB | [IPUHLTIOB | [IUHLTIOB | [IPMHLATIOB | KOHLIETILYAM,
NPHHLMIOB JWCKPETHOH | MaTeMaTHKH. |/MCKPETHOH | /NCKPETHOH | JCKPETHON |/MCKPETHOH | [TPHHLNIOB
Teopui, MaTeMaTyKH. MAaTeMaTVKW. (MareMaTvKA. —|MareMaTvKH. |MaTeMaTHKH. | MCKPeTHOM
CBSI3aHHBIX C MareMarvky.
MIPUK/IaHON
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MaTeMaTHKOU U
UH(OPMATHKOM.

[ITkana orjeHOK
T10 TPOLIEHTY
TIPaBU/ILHO
BBITTO/THEHHBIX
KOHTPOJIbHBIX
3alaHuM

0-20% |20-50% | 50-70% 70-80% | 80-90% | 90—-99 % 100%

6.2. OrmucaHue IIKaJl OLIEHUBAHUS Pe3y/IbTaTOB 00yUYeHUs 10 AUCIUITUHE

[To pesynbratam 1-ro cemecTpa WUTOrOBbIM KOHTPO/b KauecTBa YCBOEHUsI CTyleHTaMU
cofiep>KaHusl IMCLMIUIMHBI IPOBOJUTCS B BU/Ie 3a4eTa, Ha KOTOPOM OIpeie/sieTcs:
. yYPOBeHb YCBOEHHS CTy/leHTaMH OCHOBHOTO yueOHOTro Marepuasa 1o JUCLUIUIMHE;
. YPOBeHb IOHMMaHUs CTyZeHTaMU U3yYeHHOI'O Marepuara;
. CTIIOCOOHOCTH CTYAEHTOB WCIIO/b30BaTh TO/yUeHHbIe 3HAHUS /ISl PelleHrs] KOHKPeTHBIX
3ajau.

3aueT MpOBOAUTCS B YCTHOM (OpMe U 3aK/IHuaeTcss B OTBeTe CTYAEHTOM IOoce
TpeJjBapUTe/IbHOM MOATOTOBKM Ha TeOpeTWYeCKHi BOIpOCa Kypca U pelleHWeM MNpaKTh4YeCKHUX
3a7lau 10 TeMe KOHTPOJIbHOM paboTel C mocienyromyM ux obocHoBaHWeM. [lomyckaeTcs
BBICTaB/IeHHE CTY/IeHTy 3adeTa [0 pe3y/jbTraTaM ero paboThl Ha TMPAKTUYEeCKUX 3aHSATHSX TIPH
YC/IOBUM yCIEITHOTO BBIOTHEHHUS] UM KOHTPOJIBHOM PaboThI.

OneHka YpoBeHb NOAr0TOBKHU

3auTeHo B uenom yzpoBneTBopuTesibHast MOATOTOBKa. CTyJeHT [aeT MOIHBIN
OTBET HAa TEOpPeTHUeCKHMH BOIPOC (ZOMYyCKalTCsd  HeOOobIle
HETOUHOCTU TMpu (OPMY/IUPOBKE TeOpeM M UX Jl0Ka3aTe/bCTBe), a
TaKKe pelllaeT TNMpaKTUYeckue 3ajauu 6e3 rpyObix ommbok. CTyzeHT
TIOCeII|a/l MPaKTUUeCKHe 3aHATHs U aKTUBHO Ha HUX paboTal.

BrirnosiHeHre KOHTPO/IbHBIX 3aueTHBIX 3aAaHuii oT 50 1o 100%.

He 3aureHo [ToaroroBka HefocTaTtouHass U TpeOyeT AOTIONHHUTENBHOTO W3y4YeHHsi
Marepuana. CTyfeHT [aeT OIIMOOUHbIe OTBETHI Ha TeopeThyecKue
BOIIPOCHI, JIOMyCKaeT TpyOble OMMOKW IpU pelieHnH TpaKTUYeCKUX
3ajau.

BeinosiHeHre KOHTPO/IBHBIX 3aueTHBIX 3a4aHui 10 50%.

[To pe3ynbTaTam 2-TO CemMecTpa WTOTOBBIM KOHTPO/bL KaueCTBa yCBOEHHS CTYyJeHTaMU

COJiep>KaHUsI IUCLIUIIMHBI TIPOBOAMTCS B BU/Ie 9K3aMeHa, Ha KOTOPOM OIIpe/ie/isieTcs:

° YPOBeHb YCBOEHHUS CTYZIeHTaMH OCHOBHOTO y4eOHOTr0O MaTepHaria 1o AUCLUIITHHE;

° ypOBeHb MOHKMMaHUs CTyeHTaMU U3y4yeHHOT0 MaTepuara;

. CNOCOOHOCTH CTYJEHTOB WCIT0/Ib30BAaTh TOTyUYEeHHbIE 3HAHWS /IS PEIIeHUs] KOHKPETHBIX
3a/1a4.

OK3aMeH TIPOBOJUTCS B YCTHOW ¢opMe U 3aKk/IOuaeTcsi B OTBeTe CTY/eHTOM TMOC/e
ripe/iBapyUTe/IbHOM MOATOTOBKM Ha TeopeTHueCcKHe BOMpOca Kypca W pellleHWeM TpaKTH4eCKOUN
3a/laui C TIOC/IeIIOIMM ero obocHoBaHWeM. 10 OKOHYAaHWM OTBeTa Ha BOMPOCHI Ouera B
paMKaX TeMaTWKH Kypca TIPOBOJUTCS cobecemoBaHue B (hopMe BOMPOCOB, Ha KOTOpbIE CTYAEHT
JIOJDKEH [aTh KPaTKUM OTBET.
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OrneHka

YpoBeHb NOAr0TOBKHU

IIpeBOoCXOZHO

BbICOKHIT ~ ypOBeHb  TIOATOTOBKM,  Oe3yrpeuHoe  BjiajleHUe
TeopeTUUeCKUM MaTepuasioM, CTy[JeHT J1eMOHCTPUPYeT TBOPUYEeCKUM
MOXO/, K PellleHUI0 HeCTaHJapTHbIX cuTyauuid. CTyeHT Aas MOHbIN
Y pa3BepHYTHIM OTBET Ha BCe TeOpeTHUYeCcKHe BOIPOCHI Ouserta,
MOATBEPXKJasi  TeopeThueCKui Marepuas  MpaKTAYeCKUMU
npuMepaMyd ¥3 mMpakTUKW. CTyeHT akKTUBHO paboTan Ha
MpaKTAYeCKUX 3aHSATHUSIX.

100 %-Hoe BbITIOJTHEHHE KOHTPOJIbHBIX 9K3aMeHal[MOHHbIX 3aJjaHui

OT1imyHo

BpicOKMI ypPOBeHb TOATOTOBKH C HE3HAYUTEe/NbHBIMUA OIIHOKaMM.
CTyzeHT faj MoHbINA U pa3BepHYTHIN OTBET Ha BCe TeopeTHUecKue
BOMPOCHI  OwsieTa, TOATBEP)KAAeT TeOpeTUUYeCKWid MaTepuat
MPAaKTUYeCKUMU TpUMepaMu U3 TIpakTUKU. CTyJeHT aKTUBHO
paboTas Ha MPaKTUYeCKUX 3aHATHUSIX.

BrInosiHeHWe KOHTPOJIbHBIX 3K3aMeHalMOHHbIX 3ajaHuid Ha 90% u
BbILIIe

Ouenb xopo11o

Xopouass nogroroBka. CTyleHT [jaeT OTBeT Ha BCe TeopeThUueCcKue
BOMPOCHI OueTa, HO HMEIOTCS HETOUYHOCTH B OIpe/ie/IeHHsIX
MOHATHM, TiporieccoB W T.. CTygeHT akKTUBHO paboTanm Ha
MPaKTUYEeCKUX 3aHATUSIX.

BbITio/iHeHWe KOHTPOJIBbHBIX 3K3aMeHallMOHHBIX 3afiaHuii oT 80 10
90%.

Xopot1io

B menom xopoiasi TOATOTOBKA C 3aMETHBIMHM OLIMOKAMU WM
HepoueTaMu. CTy[eHT [aeT MOJHbIM OTBET Ha BCe TeOpeTUuYecKHe
BOTIPOCHI OuWjieTa, HO HMEIOTCS HETOUHOCTH B ONpeeIeHUsIX
TIOHSATHUH, TIPOLIECCOB U T.I. JJorycKaroTcs omMOKY NpY OTBeTax Ha
JIOTIOJTHUTE/IbHbIE M YTOUYHSIIOLLME BOMPOCHI 3K3aMeHaTtopa. CTyJeHT
paboTas Ha MpaKTUUeCKUX 3aHSATHUSIIX.

BbImno/iHeHWe KOHTPOJIBHBIX 3K3aMeHalMOHHBIX 3afiaHuii oT 70 10
80%.

YnoBneTBopuUTeILHO

MuHMMaNbHO  [OCTAaTOYHbIM  YpOBeHb TMOATOTOBKU. CTyzeHT
MOKa3blBaeT MUHUMAaJ/IbHBIN YDPOBEHb TEOPeTUUeCKUX 3HaHWM,
JleJiaeT CyleCTBeHHbIe OLIMOKY TPU pellieHUH TIPaKTHUeCKUX 3a/1ad,
HO TpH OTBeTax Ha HABOASIIME BOIMPOCHlI MOXKET MPaBUIbHO
COPUEHTHPOBAThCSI M B OOL[UMX YepTax [aTh MPaBWIbHBIA OTBET.
CryzieHT noceljan NpakTU4YeCcKue 3aHATHS.

BrinonHeHre KOHTPOJIBHBIX 3K3aMeHal|MOHHBIX 3ajaHui oT 50 1o
70%.

HeynosnetsopurensHo

[ToaroToBKa HeOCTAaTOYHAs U TpeOyeT JOMOTHUTETBHOTO U3yUeHust
Marepuasna. CTygeHT [aer omMOOUHBIE OTBeTHl, Kak Ha
TeOpeTHUYeCcKre BOMPOChl Owsera, TaKk ¥ HAa HaBOAAIIME W
JIOTIOJTHUTe/IbHbIE BOIPOCHl 3K3aMeHaropa. CTyJeHT IpOMyCTHU/I
OOJIBLIYIO YaCTh TPAaKTUYEeCKUX 3aHATHH.
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BrInosiHeHre KOHTPO/IBHBIX 3K3aMeHalMOHHbBIX 3a1aHuid 10 50%.

ITnoxo

[MoaroToBka abcomoTHO HemocTatouHas. CTy[eHT He OTBedyaeT Ha
MOCTaB/IeHHbIe BOTPOCHL. CTyZIEHT OTCYTCTBOBa/l Ha OOJIBIITMHCTBE
JIEKLIUM U NTPAaKTUYeCKUX 3aHATHU.

BrbinosiHeHWe KOHTPO/BHBIX 3K3aMeHal[MOHHBIX 3aflaHuii MeHee 20
%.
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6.3. Kpurepun wu mnponegypbl OIeHHMBAaHHUS pe3y/JbTAaroB oO0ydyeHHs 1O
JAUCLIMILIMHE, XapaKTepu3ylmux copMHUPOBaHHOCTh KOMIIeTEeHI{ M

Jina ouneHMBaHHWsA pe3y/bTaTOB 00yueHMsi B BH/e 3HAHMIN HCHOJB3YHTCHA C/IeAyIOLIHe
NpoLeAyPhI U TEXHO/IOTHH:
- YCTHbIE Y MTUCbMEHHbIE OMPOCHI.

Jins ouneHUBaHUs pe3y/bTaToB 00yueHHsi B BHJAe YMEHHH M B/IaJeHHH HCHOIb3YHTCHA
C/iefyIoniye npoueAypbl U TeXHOJIOTHH:
- IpaKTHUYeCcKre KOHTPOJIbHBIE 3a/laHusl, BK/IIOYAIOIIMX OFHY WA HEeCKOJIBKO 3a/jau (BOIPOCOB).

HJIH MpoBeJeHusI UTOroBOro KOHTpPOJIsA CCl)OpMI/IPOBaHHOCTH KOMIIETCHIIUHU MCIIOJ/Ib3YHOTCH:
- IMCbMEeHHbIE 1 YCTHbIE OTBEThI Ha TEOPETUYECKHE BOIIPOCHI,
- penieHre rMpakTu4eCKux 3aa4.

6.4. TunoBble KOHTPO/IbHBbIE 3aJJaHHs WA UHbIE MaTepHa/ibl, He00XoAuMBbIe I
OLIeHKHM pe3y/IbTaToB o00ydYeHHs], XapaKTepusywimmx cGopMHPOBAHHOCTH
KOMINeTeHIMH " (WIM) /A UTOroBOro KOHTPOIA C(OPMHMPOBAaHHOCTH
KOMIIeTeHLIUH.

Cnmcok BOMPOCOB IO TeOpHH K 3adery (015 OYeHKU CHOopMUpPOBAHHOCMU 3HAHULU
komnemenyuu OIIK-1)

1. MuoxectBa. Crioco0Obl 3aJjaHust MHOXKeCTB. PaBHbIe MHOKecTBa. CBOMCTBA OTHOLIEHUS
BK/ItOUeHHst. CpPaBHUMOCTb MHOXKeCTB.

2. TeopeTHKO-MHO)KECTBEHHbIE  Ofepariid  Haj, MHOXXeCTBaMH: abCOMIOTHOe U
OTHOCHUTEJILHOE JIOTIO/IHEHMs, 00be[UHeHre, TiepeceueHre, CHMMeTpHYeCKasi pa3HOCTb.
Vx nzobpakeHus1 Ha juarpaMMax BeHHa-Diinepa.

3. OcHOBHBIE 3aKOHBI anreOpbl MHOXKeCTB. Jl0Ka3aTeqbCTBO OAHOTO M3 3aKOHOB (TI0
BLIOOpY TIperofiaBareyisi) C IOMOILbIO AUarpaMMbl BeHHa.

4. 3akoHbl JUCTPUOYTHUBHOCTH. [loKa3aTenbCTBO (TI0 OMpe/ie/ieHHI0 oreparyii anreOpsl
MHOKeCTB, Oe3 fuarpammbl BeHHa!) 0fHOTO M3 HUX 110 BEIOODY IpernofaBaTeis.

5. 3akoHbl e MopraHa. [loka3arensCTBO (TI0 OIpeZesieHHI0 orepanuii - anrebpbl
MHOXXeCTB, Oe3 irarpammbl BeHHa!) ofHOTO M3 HUX 110 BEIOODPY MperojaBarerts.

6. OO0001eHHbIE TOXKIECTBA: 0000IeHHas AUCTPUOYTUBHOCTb, 0000IIeHHbIE 3aKOHbBI /1€
MopraHa (i0Ka3aTesibCTBO OHOTO M3 3aKOHOB T10 BLIOOPY CTyJeHTa).

7. MowHocTs MHOXecTBa. TeopeMa KaHTopa O HECUETHOCTH.

8. TlogmHOKecTBa. Pa3bueHust U MOKpbITHs. Teopema 0 MOIIHOCTH OyrieaHa.

9. IlpsiMmoe npousBefieHNe U ero CBOMCTBA.

10. TeopeMa 0 MOLL{HOCTH TIPSIMOTO ITPOM3Be/IeHHsI N1 MHOXKeCTB.

11. BuHapHbie OTHOLLEHUS], UX BU/bI U CBOMCTBA.

12. ®yHKIMS KaK YaCTHBIN C/iy4yaid OHapHOTO OTHOIIeHHs. CIOPBeKTUBHbIE, UHbeKTHBHBIE
1 OHeKTUBHbIe 0TOOPaKeHUsl.

13. OTHO1IeHVe SKBHUBA/IEHTHOCTH U OTHOLIEHHWe nopsjka. Juarpamma Xacce.

14. TIpaBuna cymmbl u ipor3sBesieHus. [lepectanoBku. CouetaHus (C MOBTOPeHUsIMH U 6e3
roBTopeHuii). Pa3melijeHus (C MMOBTOPeHUsIMU 1 Oe3 TIOBTOPEHUH).

15. Yucsio pa3buenuit MHOXeCTBa. Teopema 0 uncIie yropsijoueHHbIX O7I0KOB pa30reHuit.
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16.

17.
18.
19.
20.
21.

22.

23.
24.
25.
26.

27.
28.
29.
30.
31.
32.

33.
34.
35.
36.

37.
38.

39.

[MonuHomMuanbHasi Qopmyna. TeopemMa O TOMMHOMHUANBHBIX Kod(duimentax (6e3
JloKa3aTe/ibCTBa) U ee NIpUMeHeHue.

®dopMysia BK/IFOUEHUH Y UCK/TFOUeHUH.

bunom HeroTOHa.

CnenctBus u3 buHoma HetotoHa. Tpeyronbuuk [Tackais.

CBoiicTBa OMHOMMANBHBIX KO3((HULMEHTOB.

®dyHKuuMM  anreOpbl  JIOTMKW, UX KoauuecTBO. CyllecTBeHHble U (UKTHUBHBIE
repeMeHHbIe. DjieMeHTapHbIe Oy/ieBbl GYHKI[UM OT OJHOM U JBYX TlepeMeHHbIX.
®opmysbl anrebpel jiordku. Cyrieprio3uiyst OysieBbIX (QyHKIWN, TIOPSAOK AeMCTBUM.
CBoiicTBa 371eMeHTapHbBIX Oy/eBbIX QYHKIHI (OCHOBHBIE 3aKOHBI a/ITe0pbI JIOTHKH).
[BoiicTBeHHbIe PyHKLMU. TeopeMa ABONCTBEHHOCTU. [IpUHLIMIT ABOVICTBEHHOCTH.
Teopema o pasnioxkeHnn OysieBbIX (GyHKIHH 110 TiepeMeHHBIM. CIIH®, CKH®.
[TonrHoMmb! JKerankuHa. CriocoObI UX MOCTPOEHUSI.

YTBepKZeHUsT O 3aMKHYTOCTHM K/JIacCOB MOHOTOHHBIX (YHKLMA U (QYHKLUH,
COXPaHSIIOLMX KOHCTAHTY.

Krnacc camozBolicTBeHHBIX QyHKLIMM. JleMMa 0 HecaMo/[BOMCTBeHHON (YHKIIUU.

Ksacc MOHOTOHHBIX QyHKIMHI. JleMMa 0 HEMOHOTOHHOU (PyHKIUU.

Knacc nuHeriHbIX QyHKUMA. JleMMa 0 HeJIMHEeMHOW (QyHKLIAU.

[MTonHoTa cuctembl OyneBbix GyHKIMA. KpuTtepuii mosHOTH (TeopeMa [Tocrta).

[TonsiTrie 6a3uca B anrebpe oruku. CrefcTBre U3 TeopeMsl [TocTa o cocTaBe 6a3wuca.
[MoHsiTHe TipeAmnonHOro Kjacca B anrebpe joruku. CrenctBue u3 Teopembl [locta o
TMPeATIO/HBIX K1accax.

[TonsiTre BbicKasbiBaHUs. Jloruueckue cBSI3KA. @OPMYIibI JIOTUKU BbICKa3bIBAHUM.
PaBHOCHIBHOCTH (POPMY/T JIOTUKU BbICKa3biBaHUM. OCHOBHbIE PABHOCU/IBHOCTH.

Buzbl popMys IOTMKY BbICKa3bIBaHUH. BakHelllie TaBTO/IOTHU.

[MpaBu/ibHbIE pacCyKeHHsi U uX cxeMbl. KocBeHHble MeTOAbI [l0Ka3aTe/lbCTBa.
CocraBneHyre 10oruueckux (opMys 1o BbICKa3bIBaHHSIM.

[Tpo6siemMa pa3peMMOCTH B JIOTHKe BBICKA3bIBAHUM U METO/bI €€ PelleHus..

MeTtos, peAykKUuil TIDOBEPKH TOXKJECTBEHHOW MCTUHHOCTH (OPMY/bl  JIOTUKHU
BBICKa3bIBaHU.

Jlornueckne cxeMbl U WX peaju3alvs C TIOMOLIbI0 OyieBbix ¢yHKOMHA. CuHTe3
cymMMaropa.

CnmcoK 3K3aMeHalHOHHBIX BOIIPOCOB IO TeopuH (0/151 oYyeHKu c¢hopmupo8aHHOCMuU 3HAHUU
komnemeHnyuu OIIK-1)

1.

Kparkue cBefjeHUss U3 UCTOPUM BO3HUKHOBeHHUsi Teopuu rpadoB. OrpezeneHue rpada.
O6sacTv mpyUMeHeHus1 Teopuu TpadoB.

CriocoObI 3a/1aHUsT HEOPUEHTUPOBaHHBIX IPadoB.
Crenienn BepiH. OcHOBHasi TeopeMa Teopuu rpadoB U ee ciaeqcTBUe. Buzbl

HEOPHUEHTHUPOBAHHBIX FpaCl)OB.

Hononnenue K rpady. [Toarpads! u ux Buasl. Onepauyu Hag rpadamu.

MapuipyTsl, Lieny ¥ LUK/l B rpade. Lluknomaruyeckoe uyrcio. CBoMCTBAa MapIIPyTOB U
L[UKJIOB.

Cas3HOCTb rpadoB. MaTpuliia CBI3HOCTH (JOCTWKUMOCTH). Teopema 0 umciie MapIiipyToB
B HeOpHEHTUPOBaHHOM Tpade (be3 dokazamenbcmea). Kpurepuii cesisHoCTU rpada.

15



16

10.
11.

12.
13.

14.
15.
16.
17.
18.

19.
20.

21

23.

24.
25.
26.

27.
28.
29.

30.
31.

Teopema 00 orieHKe umcsia pebep rpada yepes Unc/I0 BepIIMH U YKUC/I0 KOMIIOHEHT
CBSI3HOCTH.

MocTbl ¥ pa3sfensioniyde BepiivHbl. [Ipyu3Haku Mocrta. BepiimHHasi U pebepHast
CBSI3HOCTH.

N-cBsi3nble rpadbl. CrencTBre U3 TeopeMbl 00 olleHKe umciia pebep rpada yepes 4ncio
BepILLIWH W YHC/I0 KOMITIOHEHT CBSI3HOCTH.

Paccrosinus B rpade. [Juamerp, pasuyc U LieHTp rpada.

N3omMopdusm rpacdoB. AIropyuT™M pellieHUs 3ajjau Ha onpe/eneHre n30MophHbIX rpadoB.
Teopembl 0 KolMuecTBe ToOMeueHHbIX I'padoB C p BepLIMHAMH U C p BepILIMHaMU U q
pebpamu. AcumritoTrdeckasi popmysa Iloita Asist uricsia HeroMeueHHBIX rpagoB.
Teopembl 0 KonmuuecTBe pebep B CBSI3HBIX Ipadax ¢ [UK/IaMH U 6e3 LUK/IOB.
HeopuentupoBaHHbele (cBoOOAHbIE) [epeBbs. KoaupoBaHue gepeBheB. MarpuyHas
TeopeMa Kupxroda o gepeBbsix (6e3 Ookazamenbcmea). KomnuecTBO TOMeUeHHBIX
JlepPeBbEB C p BEpPILIMHAMU.

OcHOBHbIe CBONCTBa CBOOOJHBIX /IepEBLEB.

[BynonbHble rpadsl. Kpurepuii ABynonsHOCTH Tpada. k-10/bHbIe rpadbl.

OlinepoBbl U Moy3iinepoBsl rpadbl. KpuTtepuii cylijecTBOBaHUS B rpade 31aepoBoit
LeTTH.

JleMMBI /17151 IOKa3aTesibCTBa TeopeMbl Diiiepa 00 3inepoBbix rpadax (Kputepus
siinepoBocCTH rpada).

Teopema Oiinepa 06 3iinepoBbix rpadax (Kputepuit siinepoBoctd rpada). PerieHue
3a/1auv 0 KeHUTCOePrCKUX MOCTax.

Teopema 00 o1jeHKe UHC/Ia iIepOBBIX rPadoB.

lamuneToHOBBI Tpadel. Teopema 00 OIleHKe umMC/la TaMHIBTOHOBBIX TpadoB (6e3
dokazamenbcmea). 3afaua KOMMHBOsDKepa. CpaBHeHUe 3a[jad OThICKAaHMs 3i/1epOBBIX U
raMUJIbTOHOBBIX LIUKJIOB.

. Teopema [Tupaka (ocTaToOYHOE yC/IOBHE FaMUATBTOHOBOCTH rpada).
22.

IocraTouHble YCIOBUSI TaMUIBTOHOBOCTH rpada (teopembl Ope u XBarana — 6e3
dokazamenbcmea), HeoOXOJUMOe YCIOBHEe TaMHJIBTOHOBOCTH Tpada (0 pa3iesistolux
BepllIMHax rpada).

[Tnanaprabie rpadsel. Ilogpasbuenne u crsruBaHue pebep. Teopembr [ToHTpsirMHa-
KyparoBckoro u Baruepa (6e3 dokazamenbcmea). TeopeMa 00 olLieHKe YKC/a TJITaHAPHBIX
rpacoB (6e3 dokazamenbcmea).

Teopema 0 Ko/iMuecTBe rpaHeli CBSA3HOIO MjlaHapHOro rpaga.

CnencTBus U3 TeOpeMbl 0 KOIMUeCTBe TpaHel CBSI3HOTO IIaHapHOro rpada.

BepiumHHast 1 pebepHasi packpacku rpadoB. XpoMaTrhieckoe UHMCIO0 W XpPOMaTUueCKUi
VH/IeKC, UX OL|eHKHU.

ITpobGnema yeThbIpex Kpacok. VicTopusi ee BOSHUKHOBEHHS U PeIleHHs.

Teopema 0 5 Kpackax.

OpueHTvpoBaHHble Tpapbl UM uX BUAbl. OCHOBHas Teopema Teopuu rpadoB /s
oprpados. CBsi3b ¢ OUHAPHBIMU OTHOIIEHUSIMH.

Crioco6bI 3a/1aHUsT OPUEHTUPOBAHHBIX rPpadoB.

MapuipyThl, TyTH U KOHTYphI B oprpacde. CBoiicTBa myTeil 1 KOHTYpoB. Teopema o uuciie
OPUEeHTHUPOBAHHBIX MapuipyToB B oprpade (6e3 Ookazamenbcmea). Kpurepuii
CyILleCTBOBaHHSI KOHTypa B oprpade.



32. Cs3HOoCTh oprpadoB U ee BuUAbl. KOMIIOHEHTBI CUJILHOM CBS3HOCTH oprpada.
KonpeHcaius oprpada.

33. TeopemMa O BBIUMCIEHUM MaTPUL] [JOCTMXXKUMOCTU U CUMBHOM CBsSI3HOCTH (6e3
dokazamenbcmea). ANTOPUTM BblJie/IeHUsI KOMIIOHEHT CHU/IbHOM CBSI3HOCTU B oprpade.

34. OpueHTUPOBaHHbIE, YTIOpsiZIOUeHHbIe U OWHApHBIE AepeBbs. VIX CpaBHUTE/bHBIA aHa/IN3
1 ob6mactu npuMeHeHusi. CBOMCTBa OPUEHTHPOBAaHHBIX /iepeBbeB (6e3 dokazamenbcmeaq).

35. HesaBucrvMoe MHOKeCTBO BepIIWH. BeplivHHOe UuC/I0 He3aBUCUMOCTU U €ro OLIeHKH.
ANTOpUTM TIOCTPOEHUS] He3aBUCHMMOIO MHOXecTBa BepilvH. [loHsiTMe KiuKu rpada.
B3aumocBs3b 3a/jau 0 K/IMKe M 0 He3aBUCHMOM MHO)KeCTBe BepILVH.

36. He3zaBrucumoe MHOKeCTBO pebep (rmapocoueraHue). PebepHoe uMC/IO0 HE3aBUCHMMOCTH.
ITocTpoeHre HaUOOJIBIIIETO TTAPOCOUETAHUS METO[OM UepeyHOIUXCS Tiernei.

37. TTokpbIBarol{ie MHOXKeCTBa BepIlvH U pebep. TeopeMbl 0 CBSI3U uKCes HE3aBUCUMOCTU U
TIOKPBITHH B 0011[eM C/yyae U [/ ABYA0IbHOTO rpada (6e3 dokazamenbcmea).

38. O6xoapl TpadoB. AJITOPUTMBI TIOMCKa B HIMPUHY W TnybuHy. Teopema O TioMCKax B
IIMPUHY U TyOHHY.

39. Anroput™ norcka MUHHMMAJIbHOTO MapllpyTa B HeHarpy>keHHoM (op)rpade.

40. AnropuTMmbl BblZiesIeHUs SiiiepoBa LIUK/Ia 1 3i1/1ePOBOi Lield B CBA3HOM MY/bTUrpade.

41. ITocTpoeHune ocToBa MUHMMabHOro Beca. AnroputMmsl [Iprmva u Kpackarna.

42. 3apaua 0 HAXOXKJEeHUM MHWHUMAaJIbHOTO MaplipyTa B Harpy>keHHOM oprpade. AJ/rOpuTMm
[ elKCTphI.

IIpuMepbl NpaKTHYECKUX 3a/JaHUl /il 3a4eTa (0151 oyeHKu c(hopMupoeaHHoOCmMu ymeHull u
Haebikoe komnemeHyuu OITK-1)

1. lokakuTe, 4TO [/ BCeX HaTypa/bHbIX N BEPHO PAaBEHCTBO:
1 1 1 n

—+ +..+ =
12 23 n(n+l) n+1°
2. JToKaXkuTe, UTO /I/I BCEX HATypPa/IbHLIX N BEPHO HEPAaBEeHCTBO: 4">3"+n’,

3. JloKa3ark, uTo /I BCeX HATypa/bHbIX N CTIPABEIUBO YTBEPXKIEHHE:
7™1+8*"! nenmrcs 6e3 ocrarka Ha 19.

14
4. duCr10Bas TIOC/IE/JOBATENIBHOCTD @i, s, -+, Any. 33/IAHA YCIOBUAMM: 01 ==,
Y ) _2[gn . o)
ey =3 27a, +32). [Jokaxure, 4TO a=3 9% -2), e neN.

5. IlpoBeppre @ Ha  gAuarpamMMe  BeHHa,  BBINOJIHAETCA  JIM  TOXZECTBO:
(ANB)®C =(A®C)N(B®C) ?

6. YrpocTuTe BhIpa)kKeHHe C TIOMOIL[bI0 3aKOHOB ajreOpbl MHOXECTB:
(ANBUAUC)U(AIB):

7. CocTaBbTe MaTpuLly [i/Is 3a/laHHOTO Ha MHO)KeCTBe X OMHApHOTO OTHOIIEHUs P. SBseTcs
JI P OTHOILIEHWEeM 5KBUBAJIEHTHOCTU WX TOpsAAKa (MOJIHOTO WM YaCTUYHOr0? CTPOrOro

w Hectpororo?)? Haiigure p™ u pOp™'. KakoBa MoIHOCTS Oy/ieana 2 X ?
X=(1,3,4,6,7}, o =:<a,b>, a,be X | a- b- uemnoe uucno} .

8. Hannl 2 MHOXKecTBa: A={1; 2}, B={5; 6; 7}.
a) CocraBbTe MHOXeCTBa B XA u 24 xB.
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18

0) KakoBa MOIIIHOCTE MHOXKeCTBA A x2B xB ?
BoimuiiTe /r00ble 4 371eMeHTa 3TOr0 MHOKECTBaA.

B) /3 Kakux 3/1eMEHTOB COCTOMT 3a/laHHOe Ha MHO)KeCTBe B XA OGuHapHOe
OTHOILIEHUe © =|[ (b,a),ac AL beB| b-a - npocmoe uucno{‘ ?

[MToctporite MaTpuLy Takoro otHowenus. Haiigure D, u E,.



9. buHapHble OTHOLIEHWs P; M P 3aAaHbl Marpuiamu. [locTpoiiTe maTpully KOMIIO3WULIA
P10p.
1 2 3 4 3 4 5 6

fBnsietTcss 1 oTHoIIeHUe P10pP, ped1eKCUBHBIM, CUMMETPHUYHBIM, TPAaH3UTHBHBIM?

Coctassre (p10p,)™.

10. 13 6ykB pa3pe3Hoii a30yku cocraBneHo cioBo MATEMATUKA. 3arem Bce OyKBBI 3TOTO
CJIOBa TepeBepHY/IM JIMLIeBOM CTOPOHOW BHHM3 W mepeMewlany. Haynady mocsesoBaTesibHO
U3B/eKaloT u3 HUX 4 OykBbl. B CKOJMBKMX BapuaHTax B3sTble 4 OyKBBI C yUeTOM
repecTaHOBOK MOTYT obpa3oBath cjioBo TEMA?

11. JlecaTe rpynn 3aHUMAIOTCA B [eCATU PACIIO/IOKEHHBIX MOApAf, ayAuTopusax. CKOIbKO
CYIL[eCTBYeT BapUaHTOB PaCMMCaHMs, MPHU KOTOpBIX rpymmbl Nel u No2 Haxoaummch Obl B
COCeIHUX ayUTOpUsX?

12. B komunke xpaHsAtcs 30 MOHET JOCTOMHCTBOM 1, 2 u 5 py6sieit. CKO/MBKO CylllecTByeT
pa3MuHbIX KOMOMHALMI MOHeT (HarnpuMep, 3 MOHeThI TIo 1 pybsto, 17 MoHeT mo 2 pybsnsi u
10 moHer 110 5 pybieii)?

13. 7 a6/10K ¥ 3 TPYIIM Ha/I0 TIOJIOKUTh B 2 TaKeTa Tak, UTOObI B KaXKJJOM IaKeTe Obl1a XOTs
Ob1 1 rpyma (caMu MakeThl CUMTAIOTCS Hepa3IMUMMbIMHU), U KOJUUECTBO (DPYKTOB B HUX
6610 ofMHAKOBBIM. CKOJIBKUMU CIIOCO0aMU 3TO MOXKHO C/ieJiaTh?

14. 3a nocnepgnue 2 roza u3 150 apTHCTOB MOCKOBCKOTO LIMpKa Ha racTposisix B JIOHAOHe
nobriBarmu 42 uenoBeka, B [lapuke — 56 yenoBek, B Pume — 48 uenoBek. Bo Bcex Tpex
BBIIIIEHA3BaHHBIX TOPO/JjaX He MoObiBa/ HUKTO. CKOMBKO apTUCTOB He TOObIBa/iM HA B OJJHOM
13 3TUX FOPOAOB, ecau 2 ropoga rnocetuso 40 yeynoBek?

15. CkonbKO pa3nUyHbIX TlepeCcTaHOBOK MOXKHO 0Opa3oBaTh u3 OykB cyioBa “KOJIOKOJI”?
16. CocraBsre CIH® 1 monaoM YKerankusa s popmymsl (x~ )" (X — 2) & y),

17. [JokaxhTe PpacCy)X[eHUsIMM WIA C IIOMOLbI0 3aKOHOB JIOTWKM BBbICKA3bIBAHWM
paBHOCHIBHOCTE (A~ B)— ((A” C)& (B C))=A" B' C

18. JJoKa)kuTe W1 OMPOBEPTHUTE PACCY KAEeHUSIMU TOX/leCTBEHHYO UCTUHHOCTb (hOPMYJIb

(A= B)= (B— O)— (A- Q).
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19. Iycte A, B u C — >kuTenmu oCcTpoBa, 00MTaTeIM KOTOPOTO OTHOCATCS MO0 K “phILjapsam”,
BCEr/la TOBOPSIIIMM TOJBKO TpaBAy, MO0 K “/DKeliaM”, W3PEKaloIUM TOJIBKO JIOXKb. B
rosoput: “HeBepHo, uto A u C - peigapu”. C rosoputr: “Eciu A — pblljapb, T0 B ToXe
peitaps”. Kto A, xto B u k10 C?



IIpuMepbl NpaKTHYeCKHX 3ajaHMil AJA 3K3aMeHa (018 oyeHKu cgopmuposaHHOCMU

ymeHull u Haebikoe komnemenyuu OITK-1)

1. MokaxuTe, uto B 1H000M rpacde HalAyTCs, 110 KpaiiHel Mepe, [iBe BePIIWHbI OAUHAKOBOM

U b~

(o0]

10.

11.

CTerieHu.

B nmome otapixa 35 KOpMycoB. DJIEKTPUK peLn/ COeIUHUTL Tere(OHHBIMU TPOBOAAMU
KaXX/[bI KOPITYC POBHO C MSITBIO IPYyTUMU. BO3MOKHO /1 Takoe coeiuHeHue?

N3oMopdHbl 1 AaHHble Trpadbl?
OTBet oboCHYyiTe.

. CKOJTBKO CyIIIeCTBYeT MornapHo Hen3oMopdHbIX rpadoB ¢ 16 BepmvHamu 1 117 pebpamu?

2
Iokaxute, uto ecu B Tpade G ¢ p BepimHamu (p>3) unciio pebep paBHo Cp-1 +2 10

3TOT rpad raMuILTOHOB.

Cyl1[eCTBYIOT /I B TIOJIHOM JBYZI0JIbHOM rpade K33 3iiiepoB LMK/, TaMUATBTOHOB 1[UKJ,

BﬁHEPOBa Lernb, raMU/IbTOHOBA LIEI'II)? YKaKuTe Ux Ui JOKaXXUTe UX OTCYTCTBHUE.

Hokaxure, yto B 1H0O0M Iy1aHapHOM Tpade CyIlecTBYeT BepIIMHa, CTeleHb KOTOPO He

oosblie 5.

OCTaJIbHbIe BepIIUHbLI CMexXHbIe). I1pu kakom p rpad G siBisieTCs MlaHapHbIM?

Hatigure xpomaruueckoe 4mMciio U
XpoMaTuueCcKui HUHJEKC
cnenytoiiero rpada:

Omnpenenvre, uMeeT U KOHTyp oprpad D c

ManHL[eﬁ CMEeXHOCTH:

BbisicHuTe, sBAsieTcss M 3TOT oprpad cabo
CBSI3HBIM, OJHOCTOPOHHE CBSI3HBIM WA CHUJIBHO

CBSI3HBIM. CocraBbTe A1

[Tonb3ysice COOTBETCTBYIOLLIUM
airoOpyuTMOM, HaliguTe 3HIepoB
LMK/l WM DSWIepoBy Lierb B

MyJbTUrpade G,
MaTpuLell CMEXXHOCTH:

3aJJaHHOM

Hero
AOCTHOXUMOCTH U CUJIBHOI CBSI3HOCTH.

MaTpHLbI

AlG) =

4
3 5
1 7
1o
2|0
A(D) =30
41
5(1
1o o 1 o
20 o0 1 o
31 1 o 2
40 o 2 o
51 1 0 1
62 0 0 1

©c o r OO

R O R O R R

©C OO O r

S R O ON

= O O Fr O

©cor OO

. Y rpada G c p BepmmnHamu (P =3) Topko 1 mapa BepLIMH He coefuHeHa peGpom (Bce
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12. Tlone3ysce COOTBETCTBYIOLLIUM 10 1. 0 0 2 1
arOpUTMOM, HaWJuTe >Si/IepoB 21t 601 0 0 O
LMK/l WM DSWIepoBy Lielb B Ay 230 1 02 11
MynbTUTrpage H, 3a/laHHOM 40 o 2 0 1 1
MaTpuLiel CMEe>XHOCTH. 52 0 1 1 0 1

61 0 1 1 1 O

13. TTonb3ysick anroputMomM [1efKCTpbI, Viep V2o Vs Ve Vs Ve
orpefie/iuTe MHWHHMaJbHBIA IyThb vi | 0 4 | oo | 12 | o | o
U3 Vi B V¢ B Harpy>KeHHOM oprpade,
3a/laHHOM MaTpUliei BeCoB. v, | o | 0 7 oo 5 | 10

vi | 3 | = | O 3 | o | o
Va4 oo [ee] [e3e] 0 1 ()
Vs oo 00 00 o0 0 2
Vs oo 00 7 00 00 0
X 24 Xz 12 Xy 15 X
0 6

14. ITonb3ysace anroputMamu IIpuma
v Kpackana, MOCTPOMTb OCTOB 10 12 20 10
MUHUMAJILHOIO Beca /s rpada: X7

Ans rpad X 32 X3 15 X- 8 s
5
Xg 10 Xg

6.5. MeToguueckue MarepHasibl, ONpeAe/siioniye npoueAypbl OLleHUBaHMS.

[MTonoxxenue «O MpoBe/ieHUH TEKYILero KOHTPOJISl yCI1eBaeMOCTH Y NIPOMEeXXYTOUHOM aTTecTaluu
obyuarotxcst B HHI'Y», yrBep>kiéHHOe npuka3om pektopa HHI'Y ot 13.02.2014 1. Ne55-O/1,

[Monoxxenue o (oHze OLIEHOYHBIX CpeJCTB, YTBep)KAeHHOoe TMpuka3oM pekropa HHI'Y ot

10.06.2015 Ne247-0O/].
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7. YueOHO-MeToAMYeCKOe U HH(POpMaLMOHHOE o0ecrieueHHe AUCIUIUIUHBI (MO/Y/Is1)

a) OCHOBHas JiMTeparypa:

1. HoBukoB @.A. [IcKpeTHasi MaTeMaTHKa [ijisi TPOrPaMMHUCTOB. YueOHUK 171 BY30B. 3-
e u3a. — CII6.: ITutep, 2009. — 384 c.(45)

2. Kysnenos O.I1., Agenscon-Bensckuii I'M. [luckpeTHass MareMaTHKa /I UHXX€HEPOB.
M.: OHeproatomuszar, 1988. 2-e u3z., nepepaboranHoe U gornonHeHHOe. — 480 c.(9)

3. Hedenos B.H., Ocunoa B.A. Kypc auckpetHoii MateMaTuku: Yueb. mocobue. - M.:
Ns3na-Bo MAU, 1992. — 264 c.

4. TlaBnoB U.C., XapueBa A.A. COOpHUK 3a7iau 10 AUCKPeTHON MaremaTuke // YuebOHO-
MeTopnveckoe mocobue. — Hwkuuii Hosropog: Hibkeropozckuii rocyHuUBepCUTET,
2017, 52 c.

5. EmemnueB B.A., MenbHukoB O.U., CapBanoB B.U., TenukeBuu P.M. Jlekuuu 1o
Teopuu rpagos. — M.: Hayka, 1990.(1)

0) momoHUTe/IbHAs JIUTeparypa:

1. EBcturHeeB B.A. TlpumeHeHue Teopuu rpadoB B MporpaMMupoBaHuu. - M.: Hayka,
1985.(1)

2. TaBpusioB I'.I1., Caniokenko A.A. COOpHMK 3a/iad 10 AMCKPETHOM MaTeMaTHke. - M.:
Hayka, 1977.(3)

B) mporpaMmHoe obecriedeHre v VIHTepHeT-pecypChl.

http://www.intuit.ru/studies/courses/13859/1256/info

8. Marepua/ibHO-TeXHHYeCKoe ofecrieueHHe JUCIHIUIUHBI (MO/Y/Is1)

[Ons obyueHUs] CTy[AEeHTOB HAa3BaHHOM [AUCLUIUIMHE WMEIOTCS B Ha/lMUMU: CrielyajbHble
KabvHeThI, 000pyI0BaHHBIE MY/IBTUMEIUIHHBIMI CPe/ICTBaMH 00yUYeHUsl; KOMIIbIOTEPHbBIE K/IaCChl,
rle uMeeTcs BO3MOXHOCTb BbIxoJ@a B VIHTepHeT; NPUCYTCTBYeT TMOJHbIA KOMIUIEKT
JULIEH3WOHHOTO 00ecreueHysi, HeOOXOAUMBIHN /17151 paOOThI KOMIIBIOTEPHBIX ITPOTPAMM.

ITporpamMma coctap/ieHa B cooTBeTcTBUM C TpeboBanusmMu OC HHI'Y ¢ yueTom pekoMeHaIvi u
OIIOIT BO mo HampaBnenuto nofroroBku 02.03.02 «®PyHaameHTasnbHasi WHGOpMaTHKa |
VMH(OpPMaL[MOHHbIE TEXHOTIOTUU».

ABTOp - [TaBnioB U.C.
PerienzenT (b1) [IkeneB E.N.
3aBenyroiuii Kadeapoit NybokoB A.A.

T[Tporpamma oz106peHa Ha 3aceJaH|UK METOANUECKON KOMUCCHU Pafnodu3nueckoro
dakynbTera. IIpoTOKO/ 3acejaHuUsi METOMYECKOY KOMUCCHH PaIuo(pr3HUUeCcKoro
dakyabTeTa ot 25 deppansg 2021 Ne 01/21.
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