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1. IEPEYEHb KOMIIETEHIIMI U 3TAIIBI X ®OPMUPOBAHNS B
IMPOLECCE OCBOEHUA JTNCHUIIJIMHBI

1.1.

@DOH/ OLEHOYHBIX CPEACTB IpeIHA3HA4YeH JUIl OLIEHKU pe3yJbTaToB OOyueHHs IO
y4e€0HON TUCLUILINHE.

Paboueii nporpaMmoii JuCHMILIMHBI (MOYJIfA) NIPEXYyCMOTPEHO (popMHUpPOBaAHHE
CJIeYIOIUX KOMIETeHIIM:

Koa n HaumMeHoBaHue

Koa n HanmMeHOBaHHUe

IInanupyemsblie pe3yJbTaThl 00y4eHUs!

KOMIICTCHINH HHAUKATOPA T0CTHKEHUSI

BBIITYCKHUKA KOMIIeTeHIINii T0 AHCTIHILTHHE
OIIK-1 - Crnocoben | OIIK-1.2. Ilpumenser MeTonbl | 3HATH: OCHOBHBIC TIOJIOXKEHUS
NPUMEHSThH MaTeMaTHYeCKOr0 aHajau3a s | AMCKPETHOW  MAaTeMaTHUKH:  DJICMEHTHI
€CTECTBCHHOHAYYHbIE W | pelleHus CTaHAAPTHBIX 3a/1a4 B | TEOPHM MHOXKECTB, JJIEMEHTBHI TEOPHH
OOIIeNHKEHEPHBIE 3HAHMS, | PO ECCHOHATBEHOM qrces, TeOpUH MudpoBaHUS.
METOJbl MaTeMaTHYECKOTO | NESTEIIbHOCTH YMeTh: HUCMONB30BaTh MaTeMaTH4eCcKue
aHanm3a u moxenupoBanwms, | OIIK-1.3. IlpoBomut | MmeToAbl W MOACIM JUISl  PEIICHUS
TEOPETUIECKOTO U | TEOPETHYCCKHUN aHAIM3 U CHHTE3 | MPUKJIATHBIX 3ana4 JIUCKPETHOM
JKCIIEPUMEHTAITLHOTO Ha OCHOBE DKCIIEPHUMEHTAJIBHOTO | MATEMaTHKH.
UCCIIETOBaHUS B | HCCIICIOBaHHUs TPU  PEUICHUH
npodecCHOHANTEHON CTaHJAPTHBIX 3a71a4 B
JeSITeTbHOCTH npogeccCHoHANBHON

JeSITeIbHOCTH

OIIK-3 - Croco6en pemats | OIIK-3.4.  Anammsupyer  u | 3HaTh: OCHOBHBIE MOJOXKEHUS
CTaHJapTHBIC 3aJaud | CUCTEeMATH3UPYET PA3HOPOIHBIC | TUCKPETHOM  MAaTEMAaTHKU:  DIICMEHTBI
npodeccHOoHANEHON JaHHEBIE, OLICHUBACT | TCOPUU MHOMKECTB, 3JIEMEHTBI TEOPUHU
JEeSITeIbHOCTH Ha OCHOBE | 3 PEKTHBHOCTH OpoLeayp | YHcelN, TeOpUH MH(QPOBAHUS.
UHPOPMAITHOHHOMN W | aHanu3a mpooOsieM M TPUHSITHS | Briazerh: HaBBIKAMH MOJCIUPOBAHUS U
oubanorpaduyeckon penieHni B mpoeCCHOHANBHOM | PeIIeHUs MPHUKIATHBIX 337ad4 METOJIaMHu
KyJbTYypbl C TPUMEHEHHEM | IESTENIbHOCTH JIMCKPETHOI MaTeMaTHKH.
WH(POPMAITMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUM M C Y4YeToM
OCHOBHBIX TpeOoBaHMI
WH(POPMAITMOHHOM
Oe3omacHOCTH
1.2. Bxoonoti  yposenv 3manuil, ymeuuil, onvima OeamerbHOCMU, mpeoyemvlx OJisl

Gopmuposanusa komnemeHnyuu

— , Ha YpPOBHC 3HAHWH: OCHOBHBIC IIOHATHS U OCHOBHBIC METOJBbI I[I/ICKPGTHO?I
MaTEMAaTUKU, 0071aCcTH HX MNPUMCHCHUSA, UX JOCTOMHCTBA U HEAOCTATKHU, OCHOBHBIC
KJIaCChl MaTCMAaTHYCCKUX MO,Z[CJ'ICI\/'I ,Z[HCKpGTHOfI MaTCMAaTHUKH,

— Ha YpPOBHC YMGHHﬁI peuiaTh 3aga4d MOACITUPOBAHUA NAHHBIX, IMTPOLUECCOB U CUCTCM
METOJaMH JIHCerTHOﬁ MaTEMaTHKU,

2. CTPYKTYPA ®©OC IO JUCIIUITJIMHE

OneHka mpOBOAUTCS

METOIOM

COIIOCTAaBJICHHUA

apaMeTpoB
00yyaromuMcs MPOyKTa JAeITEeIbHOCTH C 33/1aHHBIMU 3TAJIOHAMU U CTAaHAAPTAMU 110 KPUTEPUSIM.

MIPOJIEMOHCTPUPOBAHHON




Tabmuma — 1.1. OObEKTHI OIIEHUBAHKS 1 HANMEHOBAHUE OIICHOYHBIX CPEICTB

Howmep u| Dopmel | OOBEKTHI OIECHUBAHUS Bun 3ansaTus / dopma
HaUMEHOBaHHUE TEKYLIETOo HaumenoBanue MIPOBEJCHUSA
pasznenoB/TeM KOHTPOJIS OLIEHOYHBIX CPECTB OLIEHKU
ycneBaem YcrHas/
octu / nUCbMEHHas
MIPOMEXY
TOYHOU
aTTecTall
U
Tema 1. | Texymuii | MHOxecTBa u cmocoObl wx 3amanus. | Il — moxmanm ¢ | yctHas/
MHosxecTBa U | KOHTpoJib | UucoBbIe MHO>KECTBA. Anrebpa | mpesenrtamueii, T — | mucbMeHHAas
orepanuu Haj MHOXecTB. OTOOpaXkeHus, UX CBOWCTBA. | TECT
HUMH. Mo1HOCTh MHOXKECTBA.
OrobpaxkeHus, uX
CBOMCTBA.
CpaBHeHnHe
MHOECTB.
Tema 2 Texkyuuii | bunapuele oTHoweHus, ux cBodctBa. | AIT — JoKIan - ¢ VYcrHas
BUHADHBIC KOHTPOJIb OTHoleHHe 3KBUBaIEHTHOCTH. Kitaccel IMPE3CHTAlCH T - | nuceMenHas
p 9KBUBAJIIEHTHOCTH, (DaKTOP-MHOXECTBO. | TECT
OTHOILIICHUA.
OtHomienne mnopsaka. [lopsgok 1o | 3agaHus,
OtHomeHus N
[Tapero. Jlekcukorpaduueckuii | KOJIIOKBHYM,
HKBUBAJICHTHOCTH HOPALIOK. pedepar,
U TIOPAIKA.
KOHTpOJIbHAS padoTa
Tema 3. | Texymuii | Jeaumoctsb qHced, ceorictBa | T — mTect, K — | IluceMeHnHas
JenumocTth KOHTPOJb | JE€IMMOCTU. JleneHue ¢ OCTaTKOM. | 3aJlaHus, YcTHas
yucen. Jlenenue ¢ HauGonpmuii 00U JETUTENh, €ro | KOJJIOKBHYM,
OCTaTKOM. cBoiicTBa. Brruncienne Hambombmiero | pedepar,
Haubonpmuit obmiero  JequTenss NOpH  TOMOIIM | KOHTpOJibHas paborta
oOIIHNT IeTUTENh. anroputMma EBxinpa.
Anroput™m
Esxnuna.
Tema 4. Pemenne | Texkymmuit | Bsaumuo mnpocteie umncma. Pemenue | T — tect, 3amanus, | YcTHas
HCEOIPEACICHHBIX KOHTPOJIb HEOIPEACICHHBIX ypaBHeHI/Iﬁ IIpu | KOJIJIOKBUYM, IIUCbMCHHAaA
ypaBHEHUH mpu oMo ajaropurma EBknmna. pedepar,
MIOMOIIH KOHTpOJIbHAs paboTa
anropuT™Ma
Esxnunna.
Tema 5 Texymuii | CpaBHEHHA O MOJIYJIO, UX CBOMCTBA. | 3aJaHMUs, VYcTHas
MOZ[ TIDHAL KOHTPOJIb HaXO)KILeHI/Ie OCTAaTKOB OT ACJICHUA IPU | KOJUIOKBUYM, IIUCbMCHHAaA
YIUP MOMOIIM  CBOMCTB  cpaBHeHHs 10 | pedepar,
apudMeTHKa.
MOJIYJIIO. KOHTpOJIbHAs paboTa
Texyumit | IIpocroe YHUCIIO. Kanonnueckoe | T — TecT, ITucemennas
Tema 6. IIpocTpie | KOHTPONL | pa3noxkeHue uncia. OyHkmus Ounepa, | Al — mokmam ¢ | ycTHas
yucna. DyHKIus ee cpoiicTtBa. Teopema Diiepa, TeopeMa | MpPE3CHTAUCH
Olinepa. ®epma. HaxoxaeHue OCTaTkoB OT | 33JaHHA,
Teopemsl Ditnepa JIEIeHNS TIPY TTOMOIIY TeopeM Difyiepa U | KOJIOKBHYM,
u depma. Depma. pedepar,
KOHTpOJIbHAS paboTa
Tema 7. Texymuit Pemenne  cpaBHenuit  mpu | T —Tecr, [Iucemennas
Pewmenme KOHTPOJIb | MOMOIM AJITOPUTMaA PBKJII/I}Ia u npu | JII — )IOIiJIaII ¢ | ycTHas
cpanmerii MOMOIIM TeopeMbl OJitnepa. CuCTeMbI | mpe3eHTaIuen
o cpaBHeHnid. Kwuralickas Tteopema 00 | 3amaHus,
IEPBOU CTCIICHU.
CHCTEMBI OCTaTKax. KOJUIOKBUYM,
CpaBHEHUI. pegepar,

KOHTpOJIbHAS paboTa




Howmep u | Dopmbel | OOBEKTHI OIICHUBAHUS Bun 3ansTus / ®dopma
HaUMEHOBaHUE TEKYILEro HanmenoBanue MIPOBEICHUSA
pasznenos/Tem KOHTPOJIA OIICHOYHBIX CPEJICTB OIICHKH
ycreBaeM Ycrnas/
octu / MMChMEHHAas
MIPOMEKY
TOYHOM
aTTecTar]
uu
Texymmit IIpencraBnenue paumonanbHbiX | T — TecT, IIucrmennas
Tema 8. | koHTpOJb | umcen HenHbIMU qpoosimu. [logxomsmme | Il — mokmanm ¢ | ycTHas
Ilemaple  apoOwH. IpoOW, WX CBOWCTBA. Pemrenne | mpeseHTanmen
Tlonxoasiue HEeOoIpeeIeHHbIX ypaBHEHUH U | 3aJlaHus,
Ipodwu, ux CpaBHEHUN NpPU MOMOIIU MOAXOSALIUX | KOJJIOKBUYM,
CBOHCTBA u IpoOetii. [IpencraBnenue | pedepar,
MIPUMEHEHUE. WppPAIlMOHANBHBIX ~ YHCENT  IENMHBIMH | KOHTpPOJbHas paboTa
JIPOOSIMHU.
Texymmit KBagpatuunsie BBIYETBI u | T—Tect, IIucrmennas
Tema 9. | kontponb | HeBblueThl. CumBon Jlexanapa, ero | Il — nmokmag ¢ | ycTHas
KBagpatuunsie CBONCTBA. KBagpatuunsiii 3aKOH | Ipe3eHTauuen
BBIUETHI. B3auMHOCTH ['aycca. CumBon SkoOu. | 3amaHud,
IIpoBepka umcen ANTOpUTMBI  OPOBEPKA  YUCEN  HA | KOJJIOKBHYM,
Ha IIPOCTOTY. MPOCTOTY. BeposiTHOCTHBII TecT | pedepar,
Conoseg-llITpaccena. KOHTpOJIbHas paboTa
Texymmit 3amgaga mudposanus. | T — TecT, IIucemennas
KOHTpodb | Mcnonb3oBanue Tteopum uucen B | Il — poxkmam ¢ | ycTHad
Tema 10. mmdpoBannn. [ludp RSA, ero | mpesenrarmeit
Teopust uncen B 00ocHOBaHHE. 3a/laHus,
KpunTorpadpuu. KOJUUIOKBUYM,
pedepar,
KOHTpOJIbHas paboTa
Bce Tembr wm | [Ipomexxk | O6obuieHHble pe3ynbraTel 00ydenus mo | T —Tect (1-30) [TucemenHast
pa3aeibl: YTO4YHAsl | OBJAJCHHUIO TEOPETUUECKUMU 3HAHUSIMU
arrecral | UIPaKTUYECKUMU HaBbIKAMU
us
Hroroserii - Bonpocer 1. 1. Onpenenenne noustus | Bonpocst k 'HA HToroseIii
KOHTPOJIb no MHO>KECTBA. Crioco0st 3a1aHUs KOHTPOJIb
JUCUMILIMHE MHOXkecTBa. KoHeuHble 1 OeCcKOHEUHbIe no
MHO>KECTBA. [lyctoe = MHOXecCTBoO. JUCUMILINH
MomHocTs  MHOXeCTBa.  PaBeHCTBO e
MHOXecCTB. 2. [loHATHE MOAMHOKECTBA,
KOJIMYECTBO K -3JIEMEHTHBIX
MOJAMHOXKECTB ~ MHOXECTBA W3 N
snemMeHTOB. CeMEeHCTBO MHOXECTB. 3.
Orneparuu HaJI MHOECTBAMH.
OO0beauHEHHE, TTepecedeHe MHOXKECTB
U UX CBoOMcTBa. YHHBEpcajIbHOE
MHOJKECTBO, JIOTIOJTHEHHE MHOKECTBA.
Pasnoctb MHO>KECTB. Huarpamma

Oiinepa-BenHa. 4. OCHOBHbBIE TOX/IECTBA
anreOpel  MHOXkecTB. 5.  Ilpsmoe
(TexapToBO) TPOM3BEIACHHE MHOMKECTB.
Onpenenenue, hopMyna




3. IOKA3ATEJIM U KPUTEPUU OLNEHKHA KOMHETEHHI/Iﬁ
Orenka 3HaHUM, YMEHUH, BIIAJICHUH BBIPAKACTCS B MATHOATUIBHOHN CHCTEME.
Tabnuna 3.1 — Tekyuuii KOHTPOJIb

No Kpurepuu oneHnBaHUS
- Buner pabot Heynosnersopu |Y noBineTBopUTENh Xopomuio OT1nuaHO
/i
TenpHO (2 6amta) | Ho (3 6amma) (4 6amma) (5 6ayToB)
OTcyTCcTBUE Bricka3piBaHuE Bricka3piBaHuE
1 PaGoTa HayyacTusi CTyJAeHTAEIMHUYHOE CYXXICHUH, aKTUBHOEHEOPIWHAPHBIX CYXICHHH,
ITEKIIFISIX B  paboTe  HaBBICKa3bIBaHME  [y4acTHE B paboOTe HAAKTHBHOE ydacTrhe B paboTe
BaHITHH 3aHATHU Ha 3aHSATHH
Bricka3biBaHHE
IPabora HaOTCyTCTBHE .
CYXXICHUH, aKTUBHOEBHICKa3bIBaHHE
MPaKTUYECKUX  [y4aCTHS BEnuHUYHOE N
yqacTHe B XOJGHEOPIWHAPHBIX CYXKICHUH,
BaHSTHAX, 00CyXIeHHH, BBICKa3bIBAHHE,
2 perIeHus, AKTHBHOE ydYacTHE B XOJe
pemieHrne  OOMMX|pEeIIeHnH, [perienre c
MPaBUIBHOE PEIICHUEPEILICHHUS, MPaBUIBHOE
MPaKTHYECKUX  [HEMpPaBHIBHOE OINOKaMH
c OTJIENTbHBIMHpEIIICHHE 0e3 OIMNO0K
3agay pereHmne
3aMeUYaHHSIMH
PaboTa HA Bricka3biBaHHe
OtcyTCcTBHE .
MPAKTHYCCKUX CYXKICHWHU, aKTUBHOEBBICKa3bIBaHHUE
yyacTus BEuHM4HOE o
BaHSITHSAX, yqacTHe B XOJGHEOPIWHAPHBIX CYXKICHUH,
00CYXICHUH, BBICKa3bIBAaHHE,
3 |pemeHue peIIeHus, AKTHBHOE YyYacTHe B XOJE
[peIIeHunH, [perienne c
MHANBUOYAaJTbHBIX MPAaBUJIbHOC PCIICHUCPCUICHUA, MIPpaBUJIIBHOC
HENPaBHILHOE OINOKaMH
MPAKTHIECKUX ClLICHNE c OT/IENNbHBIMHpEIIeHHE 0e3 OIHO0K
Bamau P 3aMeUYaHHSIMH

Kpurtepuu orieHuBaHust GOPMYIUPYIOTCS ISl KQKIOH KOMIIETCHIIMU U OTPAXKAIOT JIESTSILHOCTD
00y4arouIerocs, oAy 0Cs H3MEPECHUIO.

Tabnuna 3.2 — O60011IeHHBIE KPUTEPUU OIIECHUBAHUSI OCBOCHHUS KOMIIETCHITMHT

HeynosnersopurensHo | Y IOBIETBOPUTEIBHO Xoporo OTnnyHO
(2 6amna) (3 6amna) (4 6amna) (5 6amioB)
KoMmnerenims He | Komnerenimsa ocsoena. | Kommnereumus KoMmnereniisa ocBoeHa.
OCBOCHA. OOyuatomuiics OCBOCHA. OOyuaromuiicst IOKa3bIBaeT IIy0OKHe
OO6yyaromuiics HE | TIOKa3bIBaeT obmme | OOywaromuiicsi | 3HaAHHSI, JEMOHCTPHUPYET YMEHUS H
MOKa3bIBaeT  3HAHUS, | 3HAHMA, BXOJAIINE B | MOKa3bIBAET HaBBIKH PEIICHUs CIIOKHBIX 3a7ad,
BXOASIINE B COCTaB | COCTAaB KOMIIETCHLUH, | MOJTHOTY yMeHHe NPUHUMATh  pEIICHHS,
KOMIIETEHLINH, HE | UMeeT TMpEeICTaBICHUE | 3HAHWM, CO3/1aBaTh M NMPHUMEHSTH JIOKYMEHTBI,
MOHUMAET ux | 00 WX TNPUMEHEHUH, | JEMOHCTPUPYET | CBSI3aHHBIE C TNPOdhecCHOHATBHOM
HEOOXOIUMOCTh W/WIM | yMEHUE W3BJIEKaTh M | yMEHUS U | 1eATeIbHOCTHIO; croco0eH
HE MOJKET UX | UCIIOJIb30BaTh HaBBIKH CaMOCTOSITETILHO pemarthb
NPUMEHSATH OCHOBHYIO  (Ba)XXHYIO) | peuIeHUs npoOieMy/3amaqay Ha OCHOBE
WHPOPMAIIUIO U3 | TUMOBBIX 33[]a4 | U3YYEHHBIX METO/NOB, NPHUEMOB U
MOJYYEHHBIX 3HAHUU TEXHOJIOTHH.

4. IIKAJIA OHEHUBAHUSA PE3YJIBTATA
Tabnuna 4.1 —. [llkana KpUTepreB OLICHUBAHUS] KOMIIETEHLIUH

Ouenka Coaepxanue
HeynosnerBoputens | JleMOHCTpUpYeT HETOHMMAHUEIPOOIEMbl, HE BOCIpHATHE MaTepuaia. PaOora
HO (2 6anya) HE3aKOHYEHA W/MJIH ATO IJIaruatr
JleMoHCTpHUpYeT dYacTHYHOE TMIOHUMaHWE TMpoOieMbl. bBoipImMHCTBO TpeOOBaHUM,
Y 10BIETBOPUTETBHO
(3 Gana) MPEABABIAEMBIX, K 3a/1aHUIO BBITIONHEHBL. Brnanenue snementamu 3a71aHHOTO MaTepHaa.
B 0CHOBHOM BBINIOJIHEHHBIN MaTepHall HOHATEH M HOCUT IIEJIOCTHBIM Xapakrep
Xopoto JeMoHCTpUpYeT 3HAUUTENHHOE MMOHUMaHHE MPOOJEeMbl 00O3HAYEHHOW IUCLUIUIMHOH.
(4 6ana) Bce tpeboBanwmst, npeabABIseMble K 33/IaHUIO BRIMTONHEHBI. Copep kaHne BBITIOJTHEHHBIX

3aZ[aHI/Iﬁ PACKPLITO U paACCMOTPCHO € PA3HLIX TOUYCK 3PCHUA
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JleMOHCTpUpYeT MONHOEe MOHMMaHWe mpobneMbl. Bee TpeOoBaHUs, MpeabsBIsSeMbIE K
3aIaHUI0 BBITIONHEHBI. [IpOAEeMOHCTPUPOBAHO YBEPEHHOE BIAJCHHE MaTepUaIoM
JMACUHUIUIMHBL. BBIONHEHHBIE 3a7aHUsl HOCST IENOCTHBIX XapakTep, BBIMIOJHEHBI B
MOJIHOM 00BbEMe, CTPYKTYPHUPOBAHBI, MPEACTABICHBI Pa3IUYHbIC TOYKUA 3PCHUSA,
MTPOAEMOHCTPUPOBAH TBOPUECKHAN TOIXOJ

OTiau4uHO
(5 6ammoB)

[IIkanpl OLIEHMBAHHUA M NPOLEAYPbl OLEHUBAHUS pE3YJIHTATOB OOY4YEHHS IO JUCLUIUIMHE
pernameHTHpYIOTCs [10MI0KEHHEM O TEKyIeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHOH aTTeCTalluu
00yyJaroumxcs mo nporpaMMam BBICHIET0 00pa30BaHUsI.

5. MIEPEYEHD 3AJIAHWH IO JUCITATLIAHE
5.1. BAJAHUA JJIA TEKYILET'O KOHTPOJIA:
Tabmuua - 5.1 TlepeueHsp 3a1aHUI TEKYIIETO KOHTPOJIS M X HAUMEHOBAaHHUE

HanmenoBanue ConeprxaHue 3aaHns
OLIEHOYHBIX
CPEICTB
Hokman c | OnemeHTapHble nByMecTHble OyneBbl (yHKmMH (mpu 1=2): OOO3HAYEHHs, TaOIUIIBI

Ipe3eHTaurell | MCTMHHOCTH, JU3BbIOHKTUBHBIC (hopmyinbl. Jlornueckue snementsl. [IpuHnun cynepno3unuu B
anrebpe Jsoruku. OCHOBHBIE 3aKOHBI (PaBHOCWIIBHOCTH) OyneBoil anreOpsl. [lpuHIum
JIBolicTBeHHOCTH (opmyn OyneBoi anreOpwl. [lonstue Oasuca. basucwel byms, Ileddepa,
[Tupca. opmysTel mepexoaa OT OJHOTO 0a3uca K APyroMy.

KOJUIOKBUYM Uro Takoe ucuuciaeHue?

[Haiite ompeneneHne ucCYMCICHHUsS BBICKa3bIBaHWMH. YTO BXOAWUT B COCTaB HCUMCICHUS
BbICKa3bIBaHN? Ha30BUTE akCHOMBI HCUUCIICHUS.

Uro Takoe cutoru3m? IlpuBenure npumMepsl CUILIOTU3MOB.

Haiite omnpenenenue mnpeaukata. [lpuBenuTe mnpuUMepbl NPEIUKATOB IEPBOrO IMOPAJIKA,
OJIHOMECTHBIX 1 MHOTOMECTHBIX MpPEUKaTOB.

Onepanuu HajJ KBAaHTOPaMU.

IIpuBenuTe npuMephI JOTHUECKOTO BBIBOAA C TIOMOIIBIO METO/a PE30JIIOLINH.

Uro Ttakoe nu3bIOHKT XopHa? [IpuBenuTe mnpuMepsl JOTHMUYECKOTO BHIBOJA C ITOMOIIBIO
JM3bIOHKTOB XOpHA.

pedepar 1. MHOecTBa, ollepaiy HaJl MHO>KECTBAMH, X CBOWCTBA.

2. MoIIHOCTE MHOKECTB.

3. Otobpakenus. IHbeKTHBHBIC, CIOPBEKTUBHBIE H OUEKTUBHEBIE OTOOPaKEHHSI.

DyHKIUU.

4. buHapHbIE OTHOIIIEHUS, UX CBOMCTBA.

5. OTHOMmIEeHNE 3KBUBaeHTHOCTH. Kitaccel skBHBaneHTHOCTH. DaKTOP MHOXKECTBA.

6. OTHoLIeHKE MTOpsAKa (CTPOroro ¥ HECTPOroro).

7. JlekcukorpaduyecKuii mopsIoK.

8. [Mopsimok mo Ilapero.

9. I'padmyeckoe n3o00pakeHre OMHAPHBIX OTHOIICHUN. Ta0NHIIbl CMEKHOCTH.

10. lenumocts unceir. CBOMCTBA OTHOIICHUS ACITUMOCTH.

3a7aHU [TpuBecTH K CKOJIEMOBCKOW CTaHAAapPTHOW opme

IxAy(P1(x, y)&[( ¥xIy(P2(x, y))).

b) Hapucosats rpad u mocTpouts MaTpUILly CMEKHOCTH, MHIHJIEHTHOCTH, BECOB €r0 AYT JUIS
B3BELICHHOTO HEOPUEHTHPOBaHHOro rpada, 3agaHHoro couckamu pedbep EG m
cootBeTcTByOmUX UM BecoB W: EG={(v1v2), (vlv3), (v2v3), (v2v4), (v3,v4),(vl1,v4)},
W={8,2,5,3,1,4}.

Haiitn unknomarudeckoe uucio rpada u crenenu ero BepumH. [loctpouts rpad B onHON 13
cpen (Rstudio, Python)

KonTponbHas Hoxka3zatb Teopemy: Eciu s MOJIO WITK 3JI0POB, TO 5 PaayIOCh )KM3HU U UMEIO MHOT'O HHTEPECOB
pabora B *U3HU. Ecin 51 pagyroch *KU3HU UIH 310pOB, TO CO MHOM MHTEpeCHO. S Mmonoz.

Joxa3aTb, 4TO CO MHOU UHTEPECHO.

Pemnts 3aauy A), b) ¢ moMoIpio TabIuIbl HICTHHHOCTH, MeTOJ10B BoHra 1 pe3osonunu.
Tect Tembl TecToBbIX 3amanuii: Tema 1. MHoxecTBa U oneparmu Haj HAUMH. OToOpa)keHUs, UX
cBoiictBa. CpaBHeHMe MHOXecTB. Tema 2. buHapHele oOTHomEHUsA. OTHOLIEHUS
9KBUBAJIEHTHOCTH M nopsiika. Tema 3. Jlenumocts uncen. [lenenue ¢ ocrarkom. Hanbompumii
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HaumenoBanue ConeprxaHue 3a1aHus
OIIEHOYHBIX
CPENCTB

obOmuii genutens. Anroput™m Eknuaa. Tema 4. Pemenne HeomnpeneneHHBIX ypaBHEHUH MpH
oMot anroputMa EBkimmma. Tema 5. MoaynsapHas apudpmernka. Tema 6. [Ipocteie uncna.
Oyukmms Dinepa. Teopemsr Ditnepa u @epma. Tema 7. Pemenne cpaBHeHUH TEpBON CTETICHU.
Cucrembl CpaBHEHUH.

Tema 8. Llemmnbie npodu. [logxoasmiue ApodH, MX CBOMCTBA U MPUMEHEHHE.

Tema 9. KBagpatuuansie BerueTsl. [IpoBepka umcen Ha MPOCTOTY.

Tema 10. Teopus uucen B Kpunrorpadum.

5.2 KOHTPOJIBHBIE BOIIPOCHI JIJISI TEKYIIEH ATTECTAIIMA OBYYAIOIIIUXCS
IlepBasi KOHTPOJILHAS TOYKA - B (popMe T0KJIaga (MMCbMEHHAasA).

Tembl 1okaa0B: Tembl TOKIAI0B C Ipe3eHTaUEn

CootBeTcTBHE: ONPEEIICHNE U BUABI COOTBETCTBHSI.

[TonsiTre OTOOpaXKEHUS.

[Tonstue oto6paxkenusi. OOpaTHoe 0TOOpakeHUE.

Kommo3suiust oto0paskeHmuii.

[TonsiTe 0TOOpaXKEHUSI.

Bunpl oroOpakeHui: CIOpbeKTUBHOE, MHBEKTUBHOE, OMEKTUBHOE.

OTHoILIIEHUS HA MHOXKECTBAX: M-MECTHbIE U OMHAPHBIE OTHOIICHHSI, CBONCTBA OTHOILICHUH.

Bunabl OTHOIIEGHWH: SKBHBAJICHTHOCTH, TOpsAKa, MOMHUHHpoBaHUs. CBOWCTBAa 3THUX BHUJOB
OTHOLLECHUH.

TeopeTnko-MHOKECTBEHHOE onpenencane GyHkiuuu areopsr Joruku (GAJ).

Croco6s! 3amanus @AJL. OcuoBuble cBoiictBa DAJ]

MeTtoauyeckue peKOMeHAalNHU:

OO0yuaronuiicss MOXKET TOJATOTOBUTH HE OoJiee MATH JOKIAI0B ¢ pe3eHTanue. Kpurepuu oneHku
OJTHOTO JIOKJIaZia C Tpe3eHTanneil: 5 0ayuioB BBICTABISETCS OOYYaIOLIEMYyCs, €CIIM OH TEPEUUCIISIET BCE
CYILLIECTBEHHBIE XapaKTEPUCTUKU OOO3HAYEHHOTO B BOMNPOCE IMpeAMeTa M BO3MOXKHBIE BapUAHTHI
JAJIbHEUIIIETO Pa3BUTHUS PeLLIEHUs TPOOJIEMBbI, €CJIM 3TO BO3MOXKHO; 4 Oalljia, €Cliu CTYIEHT PacKpbLI TOJIBKO
4acTh OCHOBHBIX MOJIOXKEHUH BOIPOCA, MPOAEMOHCTPHPOBATl HETOYHOCTh B MIPEJCTABICHUIX O IpeaAMETe
BoIMpoca; 3 6amia, eclid CTyJeHT 0003HA4YMII OOIIYI0 TPACKTOPHIO OTBETA, HO HE CMOT KOHKPETHU3UPOBATh
OCHOBHBIE KOMITOHEHTHI; 2 0aja, ecau CTyJeHT He MPOJEMOHCTPUPOBAT 3HAHWN OCHOBHBIX MOHSTHM,
IpeJICTaBICHUN 00 N3y4aeMOM MpeaMeETe.

MeTtoauueckue yKka3aHus 110 HAMMCAHUIO TOKJaa ¢ npe3eHTanueil. TpeboBaHus, mpeabsBiaseMbie
K JIOKJIQJIy C MPE3EHTalHEeH:

1. OO0beM JOKIaa HE JOJDKEH MpeBblmaTh 5-8 crpanuil. Iledats mpousBoautcs uepe3 1,5
MHTEpBaja, pasmep mpudTta 14, c BelpaBHUBaHUEM 110 mupuHe. JleBoe nose nucra 30 MM, paBoe — 10 M,
BepxHee — 20 MM, HukHee 20 MM. TekeT nomkeH opopmisaThes ab3anamu ¢ otctynoM 1,25 cm.

2. Dcce JOKHO BOCIIPUHUMATHCS KaK €IMHOE 1IeJI0€, HIes TIOJDKHA OBITh ICHOW U TIOHATHOM.

3. HeoOxoauMo mucath KOPOTKO U SICHO. Dcce HE JTOJKHO COAEpkaTh HUYEro JUIITHETO,
JOJIKHO BKIIHOYAThb TOJIBKO TY I/IH(l)OpMaIII/II-O, KOTOpas HCO6XOI[I/IMa IJIA paCKpPbITHUA Banrei IIO3UIINH, UCH.

4. Jlokian AOMKHO UMETh TPaAMOTHOE KOMIIO3HIIMOHHOE IOCTPOEHHE, OBITh JIOTUYHBIM,
YETKUM I10 CTPYKTYpE.

5. Kaxapiit ab3a11 JokIaj 10JKEH COAePKATh TOIBKO OJIHY OCHOBHYIO MBICITb.

6. Jloknag JOKEH IOKa3bIlBaTh, YTO €ro aBTOP 3HAET U OCMBICICHHO MCHOJIb3YeT
TEOPETUYECKHE MOHSATHUS, TEPMUHBI, 0000IIECHIS, MUPOBO33PEHUECKUE UICH.

7. Jlokmaa MOMKEeH coaepiKaTh YOSAWTENbHYIO apryMEHTAIlMI0 3asBICHHOW IO MpobiemMe
MO3ULIUH.

KOHTPOJIbHASI TOYKA - B (popMe TecTa (MMCbMEHHAN).
Tecr

1. Haittu AU B, ecnu: A =[—3;3], B =(1;6)
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BapuanTel oTBETOB

L. AU B=[-3,6)
2. AUB=[-33)
3. AUB=[-3,6]
4, AUB=(-3,6)

2. Haitrn (AUB)NCeem:  A=[-3;3], B=(16), C=(-22];

BapI/IaHTI)I OTBCTOB

1. (AUB)NC=(-2,2)
2. (4UB)NC=(-2,2]
3. (AUB)NC=(12]

4. (AUB)NC=(-3,2]

3. Haiittu AN BN C, ecnu: A=[—3;3], B=(l;6), C=(—2;2];

BapuaHTbl 0TBETOB

1. AmBmC:(l,z)_
2. ANBNC=(-2,2]
3 ANBNC=(12]

O = =
S = = O
oS O O =

IIpencraButh ero Marpuuen
BapuaHTbI 0OTBETOB

1 R={(1,1),(1,2),(1,4),(2.1),(2,2),(2,3).(3,2),(3.3),(4.1)}
2 R={(L1),(21),(2,2),(2.3),(3.2),(3.3).(41))

3 R={(1,2),(1,4),(2.1),(2,3).(3,2),(4.1)}

4, R={(1,1),(1,2),(14),(2.3),(3,2),(3,3),(4.1)}




Tecr
1. 13 6 uenoBek HaIO BHIOPATH 4 YETIOBEKA U PA3MECTHTh WX Ha YEThIPEX 3aHYMEPOBAHHBIX CTYJbSIX.
CKONBKUMHU CITIOCOOaMH 3TO MOYKHO C/I€TIaTh?
BapuaHnTsl 0TBETOB

1. 120.
2. 360.
3. 125.
4. 240.

2. CkonbkuMu crioco0aMu MOXKHO BBIOPATh ABYX JIEMEHTA U3 BOCbMU?
BapuaHTbl 0TBETOB

1. 120.
2. 64.
3. 28.
4. 72.

3. .U3 nonHo#t xomonbl KapT (52 nucTa) BEBIHUMAETCA Cpa3y HECKOJBKO KapT. CKOIBKO BO3MOKHBIX
MCXOJIOB, UTO B CITy4ae, €CIIM BEIHYTO YETBIPE KapThI, TO CPEIH HUX OyIyT IBE CEMEPKH?
BapuanTtsl oTBETOB

1. 620.

2. 1164.

3. 6768.

4. 1282.

Kiroun:
1 2 3
2 3 3

Tect o Teme 3

1. HaumeHnblliee YnCIIO BEPIINH, yAaJCHUE KOTOPHIX MPUBOAMUT K HECBSI3HOMY WJIM TPUBHAIBLHOMY
rpady, Ha3bIBaeTCs

A) pebepHoil CBSI3HOCTHIO

B) BepimHHOI CBA3HOCTBIO

C) cBs3HOCTHRIO Tpada

D) KOMITOHEHTOW CBA3HOCTH

E) Toukoli counenenus

2. Ecmn G cocTouT U3 0JJHOM KOMITOHEHTHI cBsizHOCTH K(G)= 1, To rpad Ha3bIBaeTCs

A) TOUKOH cousieHEeHUs

B) nonueiM

C) cUITBHO CBSI3HBIM

D) cBsi3HBIM

E) KOMITIOHEHTO! CUJIBHOM CBSI3HOCTH

3. Ecnu 3anan oprpad G (V, E), B KOTOpOM Iyru MOMEUEHbl YUCIaMH, TO 3TH YKCIIa Ha3bIBAIOTCS

A) Becamu

B) nnmunamu

C) BaXHOCTBIO

D) nponyckHo# ctocoOHOCTBIO

E) cnoxxHOoCTBIO

4. Yemy paBHa CyMMa CTeIE€HeH BEpIIMH HEOPUEHTUPOBAHHOTO Tpada?
A) yaBoeHHOE uncio pedep

B) uncno pedep

C) uncno BepIIMH

D) uncno ayr
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E) makcuManbHOM cTeneHn BepIIMHBI rpada

5. Ecnu B oprpade mnosrycTeneHb 3axo/1a BEpIIMHbI paBHA HYII0. TO JaHHAs BepIIMHA SIBISAETCS

A) cTokom
B) ucroxom
C) MmocTom

D) Toukoii cowienenus

E) uentpom

1

n

B

Tect mo Teme 4:

1.

Briopath byHKIHIO,

uctuHHOcTH Xy F(x,y) 001010100110
A) ctpenka [Tupca
B) wrrpux Ileddepa

C) uMruukanus

D) 3anper umrnmukanuu

E) JJOI'M4YCCKasa HCOKBUBAJICHTHOCTD

KOTOpOH

COOTBETCTBYET

Tabimna

2. BriOparh npaBUIIbHYIO KOHBIOHKTHBHYIO HOPMAIBHYIO ()OpMYy (YHKIIUHU JBYX HEPEMEHHBIX,
€CJIM TU3BIOHKTUBHAA HOpMasibHas ¢popma umeet BUA\( f(x1,x2)=x1\Inot x2 \)

A) \( (x1\vee x2)(x1\vee \Inot x2)(\Inot x1\vee \Inot x2) \)

B) \( ( xI\vee x2)(x1\vee \Inot x2) \)
O) \(((x1\vee x2)) \)

D) \( ( xI\vee \Inot x2) \)

E) \( (xI\vee x2)(x1\vee \Inot x2)(\Inot x1\vee x2) \)

3. ITocTpouts

KOHBIOHKTUBHYHO

HOPMAJIbHYIO

bopmy TUIst

uctuaHoctd X1 X2 X3 f 00000010010101111000101111011111
A)\( (x1\vee x2 \vee \ x3)\wedge (x1\vee\ x2\vee \Inot x3)\wedge (\Inot x1\vee x2 \vee x3) \)
B) \( (x1\vee \Inot x2 \vee \ x3)\wedge (x1\vee\ x2\vee \Inot x3)\wedge (\Inot x1\vee x2 \vee x3)

Y

TaOIULIBI

O) \( (x1\vee x2 \vee \ x3)\wedge (\Inot x1\vee\ x2\vee \Inot x3)\wedge (\Inot x1\vee \Inot x2 \vee

x3)\)

D) \( (xI\vee \Inot x2 \vee \Inot x3)\wedge (x1\vee\ x2\vee \Inot x3)\wedge (\Inot x1\vee x2 \vee

x3)\)

4. Jlns TaOnuubl UCTHHHOCTH OIPENEIUTEe COBEPIICHHYIO JAW3bIOHKTUBHYIO HOPMAJIbHYIO

bopmy X1 X2 X3 £ 00000011010101101000101111001110

A) \( f=\Inot x1\Inot x2x3\vee \Inot x1x2\Inot x3 \vee x1\Inot x2 x3 \)
B) \( f=\Inot x1\Inot x2x3\vee \Inot x1x2\Inot x3 \vee x1x2 x3 \)
C) \( f=x1\Inot x2x3\vee \Inot x1x2\Inot x3 \vee x1\Inot x2 x3 \)

D) \( f=\Inot x1 x2x3\vee \Inot x1x2\Inot x3 \vee x1\lnot x2 x3 )

E) \( f=\Inot x1\Inot x2x3\vee x1x2\Inot x3 \vee x1 x2 x3\)

1

2

3
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A A A A

WNHCTpyKIUs 110 BBINOJHEHNIO. BeIOpaTh 0IMH NMPaBUIILHBIN OTBET

Kpurepun orienuBanus: ¢ 5 6aJjIOB BBICTABIISIETCS, €CIIM 00ydaronuiics oTBeTHII mpaBuiibHO Ha 100-85%
3aJlaHUi TecTa; * 4 Oayyia BBICTABIISACTCS, €CIM O0ydJaroIuiics oTBeTH Ha 84-69 % 3amanwmii; * 3 Oamia
BBICTABIIICTCS, €CIU oOydwarommiics oTtBeTms Ha 68-50% 3amanuii; 2 Oamia BBICTABISETCS, ©CIH
oOyyaronuiics oTBETUI MeHee, ueM Ha 50 % 3amanuii.

KonTposbHasi Touka - B popme KoHTpoJIbHOI padoThl (MMCbMEHHAasT).
KonTpoasnas padora
Konrponbnas padora
Bapuant Ne 1
1. Haitru AUB,ANB,ANC,BuU C,(A uB)m C,ANBNC wu wun3obpasuts 5TH

MHO’KECTBA Ha YUCJIOBOM MPSAMOU, €CIIU:
A=[-33], B=(L6), C=(-22];

2. A) IlpoBeputh cBOICTBA pehICKCHBHOCTH, CAMMETPHUYHOCTH U TPAH3UTHUBHOCTH. IIpencraBuTh
€ro IPYruMH criocodamu (rpaduaeckuM, epearciIeHUEM YIEMEHTOB), €ClTi OMHAPHOE OTHOIICHHE 3a]1aHO
MaTpULICH.

1 1 0 1

1 1T 1 0
.R=

01 10

1 0 0O

b) Pasmemenue ¢uryp Ha maxMmaTHOW JOCKe maeTcs 3amuchio: 6emsie: KPbl, @bs, JIdS, Kd6, Cf4;
yepasle KPh8, ®c6, Ke5, na7, nb6 (Kp-Koponb, ®-dep3p, JI-nanps, K-koub, C-cion, Il-memika).
[TocTpouTth MaTpuIly cMeXHOCTH OMHApHOTO OTHOLIEHUSI R='Ha KileTke HaxoauTcs purypa’ u OMHAPHOTO
OTHOIIEHUS «(pUTypa MPOTUBHUKA ObETY.

3. BemmonHeHue onepannii KOMOMHATOPUKH:

a. U3 6 gyemoBek Hago BHIOpaTh 4 yeNnOBEKa M Pa3MECTUTh MX Ha YETHIPEX 3aHYMEPOBAHHBIX
cTyJNbsiX. CKOJIBKUMHU CITIOCOOAMU 3TO MOKHO CHENATh?

b. CkoJIBKHMH CIIOCOOaMH MOXHO BBIOPATh JIBYX 3JIEMEHTA U3 BOCBMU?

c. CKOJBKHMMHU CITIOCOOAMH MOYKHO Pa3MECTUTH 5 UEJIOBEK 3a CTOJIOM?

4. 13 nonHoOM Konoabl KapT (52 nucra) BEBIHUMAETCS Cpa3y HECKOJBKO KapT. CKOJIBKO BO3MOXKHBIX

HCXOJIOB, YTO B CIIy4ae, €CIIU BHIHYTO YETHIPE KapTHI:
a) nBe OynyT ojHOM MacTu?
b) poBHO J1BE KapThl OYIyT OJTHOTO I[BETA?
¢) bynyt nBe cemepku?

5. ITocTpouTh MaTpHIly CMEKHOCTH, HHIMACHTHOCTH U JOCTIXKUMOCTH Juts Tpada. [loctpouts rpad
B Gethi. Paccuutath ero mapamerpsl (CTeNeHb BEPIIUH, SKCIEHTPUCHUTET, AMAMETp rpada, 4YUCIo

KOMITOHEHT CBSI3HOCTH).

12



6. OmnpenenuTh CTENEHU BEPIIMH, KOMIIOHEHTHI CBSI3HOCTH, LUKJIOMaThyeckoe uucio rpada. C
noMoItsio MaTpuiel Kupxroga onpenenuts 4ynciao octoBoB rpada. IlocTponts MUHUMANbHBIA OCTOB
rpaga c nomoieko anroputMoB IIpuma u Kpackana, eciiu Marpuiia BECOB UMEET BUJL

1,v2 1,v3 1,v4 1,v5 1,v6 2,v3 2,v4 2,v5 2,v6 3,v4 3,v5 3,v6 4,v5 4.v6 5,v6

2

Kontponbhas pabora
Bapuant Ne 2

1. Haiittu AUB, ANB,ANC,BU C,(A UB)ﬁ C,AN BN C uwu3obpasurs 3tu
MHO’KECTBA HA YUCJIO0BOM NPAMOIi, ec/Iu:
A=[03] B=(15), C=(-2;0}
2. A) IlpoBepuTs cBOKCTBA pehIEeKCHBHOCTH, CHMMETPUIHOCTH. [IpeIcTaBUTh €ro ApyrumMu crocodamu
(rpadrueckum, IepeYHCIICHUEM IIEMEHTOB), eciii bruHapHOe OTHOIICHHE 3aJaHO MaTPUIICH.

S N Y
e e
_—= O O

0 0

b) Pasmemenne ¢uryp Ha maxmatHOU Jocke Aaercs 3amuchio: KPb2, dcS5, JIdS, K13, Kd6, Cf6; yepubie
KPh8, ®c6, Ke6, na7, mb5 (Kp-Koponb, @-dep3s, JI-nages, K-kons, C-cnon, [1-nemka). [Toctpouts MaTpuiry
CMEKHOCTH OMHApHOTO OTHOLIeHUs! R="purypa x 6vet purypy y'.

3. BemmonaeHue onepanuii KOMOHMHATOPUKH:

a. U3 5 gemoBek Hamo BBHIOpaTh 3 YeIOBEKA W Pa3MECTUTh UX 32 CTONOM. CKOJIBKUMH CIIOCOOAMH 3TO
MOJKHO cJIeNnaTh?

b. CkoibkuMHU CIOCOOAMHU MOXHO BbIOPATh 4 3JIEMEHTOB U3 97

c. CkonpKuMH cHOcO0aMH MOXKHO Pa3MECTHUTh 6 YeJIOBEK B oUepenu?

4. U3 monHOM KoJ0ABI KapT (52 nucTa) BBIHUMAETCS cpa3y HECKOJIbKO KapT. CKOJIbKO BO3MOYKHBIX UCXO/IOB,
YTO B CJIy4ae, eCJIM BBIHYTO YEThIPE KapThI:

a) dYeThIpe KapThl KPAaCHOUW MacTH?
b) Oymyt 4 cemepku?
¢) Oyamyt Ty3 u cemepka?

5. TTocTpouTh MaTPUILy CMEKHOCTH, HHIUJICHTHOCTH U TocTHXUMOCTH Juist rpada. [Toctpouts rpad B Gethi.

PaccuuTath ero nmapameTpsl (CTeNIEHb BEPIIUH, IKCIIEHTPUCHTET, AUAMETp rpada, YUCI0 KOMIOHEHT CBSI3HOCTH).

L

6. OmnpeniesuTh CTETNEH! BEPILIUH, KOMIIOHEHTHI CBA3HOCTH, LIMKJIOMaTniyeckoe 4ucio rpada. C moMomsio
Mmatpuibl Kupxroda onpenenuts yuciio octoBoB rpada. [TocTponts MUHUMAITBHBIN OCTOB rpada ¢ TOMOIIBIO
anroputmos IIpuma u Kpackasa, eciiu MaTpHLIa BECOB UMEET BUJ

1,v2 vli,v3d | vlvd | vI,v5 | vl,vo v2,v3 v2,v4d | v2,v5 | v2,v6 | v3,v4d | v3,v5 | v3,v6 | v4v5 | v4,v6 | v5,v6
8 6 8 12 6 9 9 4 12 10 8 4 9 9 2

Kontponbnas pabora




Bapwmant Ne 3
1. Haiittu AUB, ANB,ANC,B UC,(AUB)F\ C,AN BN C uwu3obpasurs 3ti

MHO’KeCTBA HA YUCJIO0BOM NPAMOIi, ecJIu:
A=[0;5], B=(-L5), C=[-43);
2. A) IlpoBepuTs cBOKCTBA pe(hIEKCHBHOCTH, CHMMETPUIHOCTH. [I[pecTaBUTh ero ApyrumMu crocodamu
(rpacdryeckum, mepeurciIeHueM IIEMEHTOB), €CIIM OMHAPHOE OTHOIICHHUE 33JJaH0 MaTPHUIICH.

01 0 1

1 1T 0 1
R=

0 01 O

1 1 0 1

B) [Moctpouts muarpammy Xacce JUisi MHOKECTBA JIBOMYHBIX BEKTOPOB JUITMHBI 3, YaCTUYHO YIIOPSIOUYCHHOE
o mpaBmity: V<W, eciu B BeKTope W eMHHMIIBI CTOST HA BCEX TEX MECTaX, Ha KOTOPBIX OHH CTOAT B V (U, MOXKET
OBITH, €ITc Ha HEKOTOPHIX).

3. BeimonHeHue onepanuii KOMOMHATOPHUKH:
a. U3 10 gemoBek Hazo BBIOpaTh 3 UeIOBEKa M Pa3MECTUTh WX B MaminHe. CKOIBKUMHU CITIOCOOaMH 3TO
MOJKHO CIeNaTh?
b. CkoibkuMHU CLIOCOOAMHU MOXHO BbIOPATh 4 3JIEMEHTOB U3 97
c. CKOIBKHAMH CIIOCO0aMHU MOXKHO Pa3MECTUTh 4 deloBeKa B MalInHe?
4. U3 momHO# KoJoAb! KapT (52 mucTa) BBIHUMAETCS cpa3y HECKOJIBKO KapT. CKOIBKO BO3MOKHBIX HCXO/IOB,
4TO B ClIy4daec, €CJIM BBIHYTO YCTBIPC KAPThI:
a) TpH OyIyT OJHOM MacTu?
b) pOBHO YETHIpE KAPTHI OYAYT OHOTO I[BETA?
c) OynyT Tpu ceMepku?
5. IlocTponTh MAaTPHUILy CMEKHOCTH, HHIIMJACHTHOCTH U HOoCTImKUMOcTH s rpada. loctpouts rpad B Gethi.
PaccuuTath ero nmapameTpsl (CTENEHb BEPILIUH, SKCIIEHTPUCUTET, AUAMETP rpada, YUCI0 KOMIOHEHT CBSI3HOCTH).

6. OHpeZ[eJ'H/ITL CTCIICHU BCPUINH, KOMIIOHCHTHI CBA3HOCTHU, HUKJIIOMATHYCCKOC YHUCIIO rpaq)a. C ITOMOIIBHO
MaTpuiel Kupxroda onpenenuTs yuciio octoBoB rpada. [loctponts MUHHMAIBHBIN OCTOB rpada ¢ TTOMOIIBIO
anroputMoB Ilpuma u KpaCKaJIa, €CJIM MaTpUlia BECOB UMECT BUJ
vli,v2 | vliv3d | vli,v4 | vI,v5 | vl,v6 v2,v3 v2,vd | v2,v5 | v2,v6 | v3,v4d | v3,v5 | v3,v6 | v4v5 | v4,v6 | v5,v6

9 7 3 5 8 10 6 6 3 4 12 6 7 8 4

Kontponbnas pabora
Bapuant Ne 4

1. Haiitn AUB,A(\B,A(\C,BUC,(AUB)(\ C, AN BN C nu300pasurh 3TH

MHO’KeCTBAa HA YUCJIO0BOM NPAMOii, ecJIu:
A= [1;3], B= [2;8), C :(—2;0];
2 A) IIpoBepuTh cBoiicTBA pEIIEKCUBHOCTH, CHMMETPHYHOCTH. [IpeICTaBUTh €ro APYTHUMHU CIIOCOOaMuU
(Fpa(l)I/IIIGCKI/IM, NEPEUNCICHUCM BHGMCHTOB), C€ClIn 6HHapHOC OTHOLICHHUEC 3aJaHO ManHHeﬁ.
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1 1 0 O

01 1 1
R=

01 1 O

01 0 1

b) IToctpouTs auarpammy Xacce JJisi MHOKECTBA ABOMYHBIX BEKTOPOB JJTUHBI 3, YaCTHYHO YMOPSAOUECHHOE
TI0 JIEKCUKOTPAapHIECKOMY yIIOPSIOYHBAHHMIO.
3. BeimonHeHue onepanuii KOMOMHATOPHKH:
a. U3 12 BompocoB Hazo BEIOpaTh 4 M pa3MECTUTh UX B YeTbIpeX Omnerax. CKOJIBKHMHU CIIOCO0aMHU 3TO
MOJKHO clesIaTh?
b. Ckonpkumu criocod6aMu MOKHO BEIOPATh 5 371eMeHTOB 13 10?7
c. CkonmpKuMH coco0amMu MOXKHO pa3MecTUTh § OMIIETOB Ha CTOJIE SK3aMeHaTopa?
4. V13 monHo#i Koo bl KapT (52 JIMCTa) BEIHUMAETCS Cpa3y HECKOIBKO KapT. CKOJIBKO BOBMOKHBIX MCXOJIOB,
9TO B CIIy4ae, €CIIM BBIHYTO YETHIPE KapThI:
a) TpH OyIOyT OHOM KPacHOW MacTH, a YeTBepTas — «IIHUKa» ?
b) pPOBHO /ABE KapThl OYAYT «IHKa»?
¢) OynyT Tpu Ty3a U OJUH KOPOJIb?
5. ITocTpouTh MaTPUILy CMEKHOCTH, HHIUICHTHOCTH U TOoCTHXUMOCTH Juist rpada. [Toctpouts rpad B Gethi.
Paccunrats ero mapamerpsl (CTereHb BEpPIINH, SKCIICHTPUCUTET, IHAMeTp Tpada, 9ucio KOMIOHEHT CBSI3HOCTH).

v2

\ v5

v3

6. OripeniesnTh CTETNEHU BEPILIUH, KOMIIOHEHTHI CBSI3HOCTH, LIMKJIOMaTniyeckoe 9ucio rpada. C moMomsio
Mmatpuibl Kupxroda onpenenuts ynciio octoBoB rpada. [locTponts MUHUMANBHBIN OCTOB rpada ¢ TOMOIIBIO
anroputmoB I[Ipuma u Kpackaa, eciau MaTpuiia BECOB UMEET BH/T

vi,v2 | vI,v3 | vi,vd | v1i,v5 | vi,ve | v2,v3 v2,v4 | v2,v5 | v2,v6 | v3,v4 | v3,v5 | v3,v6 | v4,v5 | v4,v6 | v5,v6
5 4 6 9 4 16 6 2 8 12 9 8 10 6 4

KontponbHas pabora
Bapuant Ne 5

1. HaiiTn AUB,A(\B,A(NC,BUC,(AUB)F\ C,AN BN C uwnzobpasurs 3tu

MHOKECTBA HA YMCJI0BOM NPAMOM, eCIu:
A=[-43], B=(2:6], C=[-56)
2. A) U3BecTHO, uTo 13 100 CTY1€HTOB KHUBOIUCHIO yBIeKaeTcs 28, cnopToM 42, My3bikoii 30, )KHBOIHCHIO
U ciopToM 10, KUBOMUCHIO M MY3bIKOH 8, CHOPTOM M MY3BIKOH 5, dKUBOMHCKIO, CIOPTOM M MY3BIKOH 3.

OHpeJIeHI/ITB KOJMYECTBO CTYACHTOB, YBJICKAIOIIUXCS TOJIBKO CIIOPTOM U HUYEM HE YBJICKAIOIUXCS.
b) bunapnoe oTHOIIeHHE 33J]aHO MATPHUIIEH.

1 01 O

0O 1 1 1
R=

1 1T 1 0

01 0 1

[IpoBepuTsb cBo¥icTBa pedIeKCUBHOCTH, CHMMETPHYHOCTHU. [IpeicTaBUTh ero IpyruMu criocodamu
(rpacuyecknm, epevrcIeHNEM IIEMEHTOB).
3. BemonHenne onepanuii KOMOMHATOPUKH:
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a. U3 10 uudp Hamo BEIOpaTh 7 ¥ Pa3MECTHUTh HX B HOMEPE TakK, YTOOBI He OBLIO TTOBTOPSIFOIIUXCS TUDD.
CKOJIBKMMH CIIOCO0aMH 3TO MOXKHO c/ienath. [lepBas mudpa HoMepa MOKET ObITh HYJICBOM?
b. CkonbkuMmu crioco0amMu MOXKHO BBIOpaTh 3 anemenTa u3 10?
c. CkonmpKuMH cOCO0aMH MOKHO Pa3MECTUTh 6 YeTIOBEK 3a CTOJMKaMHu Kage?
4. U3 xonopas! kapt (36 MUCTOB) BRIHUMAETCS cpa3y 4eThIipe KapThl. CKOIBKO BO3MOXHBIX HCXO/IOB, UTO B
ciydae:
a) nBe OyAyT OTHOW YEpHOW MAaCTH U IBE MacTH «4EPBI»?
b) poBHO Tpu KapThl OyIyT OJXHOW MACTH?
c) OynyT 4eThIpe BOCEMEPKH?
5. IlocTponTh MaTPHUILy CMEKHOCTH, HHIIMJACHTHOCTH U HOCTIKUMOCTH s rpada. [loctpouts rpad B Gethi.

Paccuurats ero napaMeTpbl (CTCHCHL BCPIINH, SKCUCHTPUCUTCT, JTUAMETP rpa(ba, YHUCJI0 KOMIIOHCHT CB}I3HOCTI/I).

6. OmnpesieuTh CTETeH! BEPIIUH, KOMIIOHEHTHI CBSI3HOCTH, IMKJIOMaTniyeckoe yucio rpada. C moMousio
Matpulilel Kupxroda onpenenuTs 9ucio octoBoB rpada. [loctponts MUHIMANBHBINH OCTOB rpada ¢ TOMOIIBI0
anroputmoB IIpuma u Kpackana, eciu MaTpHLia BECOB UMEET BUJ
vi,v2 | vliv3 | vli,v4 | vI,v5 | vl,v6 v2,v3 v2,vd | v2,v5 | v2,v6 | v3,v4 | v3,v5 | v3,v6 | v4v5 | v4,v6 | v5,v6

12 8 4 10 8 4 10 6 2 7 9 5 3 6 6

KontponbHas pabora
Bapuant Ne 6

1. Haiitu AUB, ANB,ANC,BuU C,(A UB)ﬁ C, AN BN C unu300pasurh 3TH
MHO’KeCTBAa HA YUCJIO0BOM NPAMOii, ecJIun:
A= (—4;4), B= [2;5), C= (—2;4];
2. A) C nomoupro uarpamMm Jiisiepa 10Ka3ath CIpaBeJIMBOCTD CIIEAYIONIMX PABCHCTB: @) 3aKOHbI OTJIOLICHHUSL:
AU A NnB=A, An(AuB)=A; 0) 3akons [loperrkoro:A U AN B=AUB, An( AuB)=A nB;
b) bunapHoe oTHOIIEHKE 331aHO MATPHIIEH.

0 0 1 1

0 I 1 0
R =

I 1T 10

1 0 0 1

[IpoBepuTsb cBoO¥iCcTBa pedIeKCUBHOCTH, CHMMETPHYHOCTHU. [IpeacTaBuTh ero IpyrumMu crocodamu
(rpacryecknm, epevurcIeHNEM IIEMEHTOB).
3. BemonHenue onepanuii KOMOMHATOPUKH:
a. W3 12 gyenoBex Hamo BHIOpaTh 4 YeslOBeKa M Pa3MECTHTh WX Ha YeThIpeX KommbioTepax. CKOTBKUMU
Croco0aMu 3TO MOKHO CHIENaTh?
b. CkonbkuMu crioco0amMu MOXKHO BBIOpaTh 4 snemenTa u3 12?
c. CKOJBKMMH CIOCOOaMH MOKHO PACHpPECNIUTh 7 3a1a4d MEXIY 7 UCHOJHUTEISAMH, YTOOBI KayKIbIk
WCIIOJTHUTENb BBITOJHSII TOJIBKO OJHY 3a7ady?
4. V3 xonozp! kapT (36 TUCTOB) BEIHUMAETCS cpa3y deTbipe KapThl. CKOJIBKO BO3MOXKHBIX HCXO/I0B, UTO B
cilydae:
a) Tpu OynoyT OJIHOW MacTH?
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b) poBHO YeTHIpE KapThI

Vv
o™
¢) Oyayt Tpu ceMepku?

5. IlocTpouTh MaTpHILy CMEXHOCTH, UHIUNE
Paccuurats ero mapameTpsl (CTEIIEHb BEPIIMH, IKCIICH

JOCTHKHMOCTY
JHaAMETP

paa. [Toctpouts rpad B Gethi.
CJ10 KOMIIOHEHT CBSI3HOCTH).

6. OTpeAeInTh CTENIEHN BEPIIUH, KOMITOHEHTHI CBSI3HOCTH, ITUKIIOMAaTHIecKoe Iuciio rpada. C momMomsio
Matpulel Kupxroda onpenenuTs uucio octoBoB rpada. [loctpouts MUHMMAaIBHBIN OCTOB rpada ¢ TOMOIILI0
anroputMmoB IIpuma u Kpackana, ecinm maTpuiia BECOB UMEET BU/T

vi,v2 | vi,v3 | vi,vd | viv5 | vi,ve | v2,v3 v2,v4 | v2,v5 | v2,v6 | v3,v4 | v3,v5 | v3,v6 | v4,v5 | v4,v6 | v5,v6

10 6 3 4 7 8 12 8 10 4 7 5 16 4 2

Konrtponbhas pabora
Bapuant Ne 7

1. Haiittu AUB, ANB,ANC,BU C,(A UB)ﬂ C,AN BN C uwu3obpasurs 3tu
MHO’KECTBA HA YUCJIO0BOM NPAMOIi, eCJIu:
A=[-3;3], B=[-23), C=(-20];
2. A) C momotrsio AuarpamMm Diepa ToKa3aTh CIPaBEeIITUBOCTD CICAYIONINX PABEHCTB: a) 3aKOHBI e MopraHa
ANB=AuU B,_A UB=A m)g; 6))_,Z[I/ICTpI/I6YTI/IBHOCTB MepecedeHnss OTHOCTHTENBHO o0bequHeHnst A N (B

v C)=(An B)u (AN C) uobbenunaerns oTHOCUTENHHO TiepecedeHnss AU (BN C)=(AUB) N (Au ()
b) bunaproe oTHOIIeHHE 3a]aHO MaTPHUIIECH.

1 00
R=|0 1 1
0 1 1

[IpoBepuTs cBoO¥icTBa pedIeKCUBHOCTH, CHMMETPUYHOCTH M TPaH3UTHBHOCTU. [IpecTaBuTh €ro ipyrumu
criocobamu (TpaduuecKkuM, IePeIrCICHIEM dIIEMEHTOB).
3. BeimonHeHne onepanuii KOMOMHATOPHKH:
a. W3 13 kanpunmatoB Hamo BeIOpaTh 4 dejoBeKa M pPa3MECTUTh WX Ha BAaKAHTHBIC JOJDKHOCTH.
CKOJNBKMMH CcII0COOaMH 3TO MOXKHO ceaTh?
b. CkonbkuMH criocobamMu MOXKHO BBIOpaTh 4 syemMenTa u3 127?
c. CkombKUMH cIOCOOaMH MOYKHO Pa3MECTUTh 7 337]a4 MEX/ITy KOMIBbIOTEpaMu?
4. V13 monHO# Kosob! KapT (52 JIMcTa) BHIHUMAETCS Cpa3y HECKOJIBKO KapT. CKOJIBKO BOBMOKHBIX HCXOJIOB,
YTO B CJIy4ae, €CIIM BBIHYTO YETHIPE KapThI:
a) JnBe OyayT ofHOM MacTu?
b) pOBHO JBE KapThl OYAYT OAHOIO IBETA?
¢) byayr nBe cemepku?
5. IlocTpouTh MaTpUIly CMEXHOCTH, HHIUICHTHOCTH U TocTXuMocTH uis rpada. [loctpouts rpad B Gethi.
PaccuuTath ero napamerpsl (CTENIEHb BEPILIUH, SKCLIEHTPUCUTET, AUAMETP rpada, YUCI0 KOMIOHEHT CBSI3HOCTH).

b

6. OHpe,I[eJ'H/ITL CTCIICHU BCPUINH, KOMIIOHCHTBI CBA3HOCTHU, HUKJIIOMATUYICCKOC YHCIIO rpaq)a. C IIOMOIIIBIO
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MaTpuiel Kupxroda onpenenuTs 9ucio octoBoB rpada. [loctponts MUHIMAaIBHBIN OCTOB rpada ¢ TOMOIIBIO
anroputMmoB IIpuma u Kpackana, ecinm maTpuiia BECOB UMEET BUT

viv2 | vlv3d | vl,v4 | vI,v5 | vl,v6 v2,v3 v2,v4 | v2,v5 | v2,v6 | v3,v4d | v3,v5 | v3,v6 | v4v5 | v4,v6 | v5,v6
4 8 10 8 6 12 9 7 2 6 4 8 6 3 4

Kontponbhas pabora
BapwmanTt Ne 8

1. Haiittu AUB, ANB,ANC,BU C,(A UB)ﬁ C,AN BN C uwu3obpasurs 3tu
MHO’KECTBA HA YUCJIO0BOM NPAMOIi, ecJIu:
A=[-13], B=(0;5), C=(-25];
2. A) B rpymme 39 crynenToB. 13 Hux 25 genoBek He n3 Cankr-llerepOypra. 22 cTyaeHTa HE MPOKUBAIOT B

oOmexutun. pyrux cryneHToB HeT. CKOJIbKO HHOTOPOJIHUX CTY/ICHTOB HE MPOXKUBAIOT B OOIICKUTHH?
b) bunapHoe oTHOIIEHHE 3a1aHO MATPUIICH.

1 1T 0
R=|0 1 1
0 0 1

[IpoBepuTh cBo¥icTBa pedIeKCUBHOCTH, CHMMETPHYHOCTH M TPaH3UTHUBHOCTH. [IpeicTaBUTh €ro IpyruMu
criocobamu (rpaduuecKuM, MePEUUCICHUEM 3JIEMEHTOB).
3. BemonaeHue onepanuii KOMOMHATOPUKH:
a. U3 14 xoMmbloTepoB HaJ0 BHIOpaTh 4 M Pa3MECTHTh MX B YETHIPEX KOMIBIOTEPHBIX Kilaccax, IO
OJTHOMY B Ka[IbIi. CKOJBKHMH CIIOCOOaMH 3TO MOXHO ceNaTh?
b. CxompkuMu crioco0aMu MOXKHO BEIOPATh ABYX 3JIEMEHTOB M3 BOCEMU?
c. CKoIpKHMH cTIOCO0aMHU MOXKHO pa3MecTuTh 11 demoBek B ouepean?
4. U3 monHOM Kon0ABI KapT (52 nucTa) BBIHUMAETCs cpa3y HEeCKOJIbKO KapT. CKOIBKO BO3MOKHBIX HCXOJIOB,
4TO B CJIy4ae, €CIIU BHIHYTO YEThIPE KAPTHI:
a) naBe OymyT omHOI MacT?
b) pOBHO JBE KapThl OYAYT OAHOTO IBETA?
c) byayr nBe cemepku?
5. ITocTpouTh MaTPUILy CMEKHOCTH, HHIUJICHTHOCTH U TocTHXUMOCTH Jutst rpada. [Toctpouts rpad B Gethi.
PaccuuTath ero napameTpsl (CTENIEHb BEPILINH, SKCLIEHTPUCUTET, AUAMETp rpada, YUCI0 KOMIOHEHT CBSI3HOCTH).

<
Bo

6. OnpenenuTh CTENEHU BEPIINH, KOMIIOHEHTHI CBS3HOCTH, IIUKJIOMAaTHYecKoe Yncio rpada. C momMouiso
matpuubl Kupxroga onpeaenuts yucio octoBoB rpada. [loctpouts MUHUMANBHBIN OCTOB rpad)a ¢ MOMOIIBIO
AJITOPUTMOB IIpuma n KpaCKaJ'Ia, €CJIM MaTpulla BECOB MMCECT BU
vi,v2 | vi,v3 | vi,vd | vI,v5S | v1,v6 v2,v3 v2,v4 v2,v5 | v2,v6 | v3,v4 | v3,v5S | v3,v6 | v4,v5 | v4,v6 | v5,vb

9 6 4 12 6 7 16 8 6 5 9 3 10 2 4

Tunosele 3aganus no teme 4
3aganue 1. [IpoBepuTh, Kakue U3 CIEYIONINX JOTHUECKUX (POPMYJT SBISIOTCS TaBTOJIOTUSMU:
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- ((po9&(pvr)&(=r)—>—p,
- (P~ &(pvr)&(=r)—>((—g) > p).

3ananue 2. Ha Borpoc: «KTo u3 Tpex CTyJIeHTOB U3ydall MaTEMaTUUYECKYIO JIOTUKY ?» TOJy4YeH
BEpHBII 0TBET — «Eciu n3yyai nepBbli, TO U3y4all U TPETUH, HO HEBEPHO, YTO €CJIM U3y4al BTOPOi, TO
u3ydai ¥ TpeTui». KTo n3ydan MmaTeMaTuyecKyro JOruKy?

3ananue 3. [IpencraButs B CIH® crienyromnue oruyeckue GyHKINM:
f(xwxz’xg,): ((_"xl) Vv x3) @ (xz &(_"x3))9
f(x19x29x3): (xl ~ (_sz)) - (X3 @ xl )

- [Moctpouts CAH® miist pyHKIMHM 331aHHON ABOWYHBIM yrciaoM 1101,
3ananue 4. [IpencraButs B CKH® crnienyronue noruyeckue GyHKIUM:

f(xl’x29x3): (xl _) XZ)&('XZ _) xl)~ x3’

f(xl,xz,x3): (x1 &) xz)—> (x, &x,).

- [Toctpoutrs CKH® nnst ¢pyHkImu 3aaHHO# 1BOMYHBIM unciaoM 1101.
3aganmue S. Pa3noxxuTh 1o nepeMeHHOH p CIEAYIONINe JOrHIecKie (QyHKIIH:

f(p.q)=(p— q) & (—p) > (—q),
f(2,q)=((=p)&q)—> (pVvq).

3aganue 6. [IpencTaBuTh B BUJIe KOHTAKTHO-PENEHHON cXeMbl (PYyHKIIUY U3 YCIOBUU 3aaHus 4.

3aganue 7. MUHUMH3UPOBATH C TOMOIIBIO KapThl KapHo (HyHKIMIO 3aJaHHYIO NIEPEYHCICHUEM
€/IMHUYHBIX HA0OPOB:

f(xl,xz,x3) :(1 1 000 01 1);

f(xl,xz,x3,x4):(1 0011110011100 0O0 0)

3aganue 8. @yHKIMSA anreOpbl JIOTUKY 3a/1aHa B BUJE YKa3aHHUSI HOMEPOB KOHCTUTYEHT €MHUIIbI
J(x,x,,x,,x,) = (3,6, 7,8,9,10,1 1,12,13,14,15)

CokpalieHHas HopMaibHast (popMa UMEeT BUL:

f (xl , xz,x3,x4) = XX, VXXX, VXXX,V XXX, VX XXX, VXX

HaifTu MuHUMaNbHYIO JU3BIOHKTUBHYIO HOpPMajbHYIO (pOpMy, pelmuB 3ajady MHOKPBITHS

KOHCTUTYCHT €AMHHUIbLI MAKCUMAJIbHBIMH UMITIJIMKAHTAMMU.

3ana1me 9. OHpeI[CJ'II/ITL Kakue¢ TIICpCMCHHBIC SABJIIIOTCA CYHICCTBCHHBIMH, a4 KaKHC
HECYHICCTBCHHBIMMU. WckaounTh HE CYIICCTBCHHBIC IICPEMCHHEBIC, CCJIM TAKUC NMCIOTCA:

foyz)=(1 0 1 110 1 1)
fGyzm=1011101110111011)

3anaya 10. BeraucauTs Npou3BOHYIO NEPBOTO NOPsAKa OT OyIeBOH GyHKIMH
fi(x1,x2,x3) = x2 x3 +x1x2x3 mo xl1:

Kpurepun onieHuBaHUS:

- OIICHKa «OTJINYHO» BBICTABISIETCS CTYJIEHTY, €CIM CTYAEHT TJyOOKO MOHMMAeT W3Yy4YEeHHBII
MaTepHual, OTBeYaeT YEeTKO M BCECTOPOHHE, YMEEeT OIIeHHMBATh (PaKThl, CAMOCTOSATEIILHO pacCysKIaer,
OTJIMYAETCSl CIIOCOOHOCTHIO 0OOCHOBBIBATH BBIBOJIBI U PA3bSICHITH UX B JIOTHUECKOM MOCIEI0BATEIbHOCTH,
HO JIOIyCKAaeT OT/AEJIbHbIE HETOYHOCTH; - OLIEHKA «XOPOILIO»» BBICTABISAETCS CTYJEHTY, €CIH CTYACHT
XOpOILIO MOHUMAET U3YUEHHBII MaTepual, HO HE MOXKET TEOPETHUECKH 00OCHOBBIBATh HEKOTOPHIE BBIBO/IBI;

19



- ONCHKa «YIAOBJICTBOPUTCIBbHO» BBICTABIACTCA CTYACHTY, €CJIM B OTBETC CTYIACHTAa HWMCIOTCA
CYHICCTBCHHBIC HCAOCTATKH, I/ISYHGHHBIP'I Marepruajl OXBAaUCH «IIOJIOBHHYATO», B PACCYKIACHUIAX
JOITYyCKArOTCs OI_HI/I6KI/I, - OL€CHKAa «HCYIAOBJICTBOPHUTCIBHO B OTBCTC CTYACHTA MMCIOTCA CYIICCTBCHHBIC
HEAOCTAaTKU, MATCpHUAJTl OXBAUCH KIIOJIOBHUHYATO», B PACCYKACHUAX NOITYCKAIOTCA OIIIMOKH.

KonTpoJsbHasi Touka B popme KOLITOKBUYMA (YCTHAS).
Bomnpocs! 1151 KOJI0KBUyMa
8. Tlonsarue MHOXecTBO. KoHeuHbIe U OECKOHEUHBIE MHOKECTBA?
9. UYro moHMMAaeTcs OA MOLIHOCTBI0 OECKOHEYHOTO Y KOHEYHOTO MHOKECTB?
10. beBaroT it GeCKOHEYHBIC MHOYKECTBA PA3HON MOIITHOCTH?
11. IlpuBenuTe mpuMephl OyIICaHOB.
12. Ilpocreiimme onepanun Hax MHOXKeCcTBaMU. [IprBeauTe mpuMepsl onepanuii HaJ MHOKECTBAMHU.
13. Uro takoe nuarpammel Benna? Kak ucmonp3oBaTh quarpaMMbl BeHHa 115 ToKa3aTebcTBa TOXKACCTB?
14. Tlepeuncnute OCHOBHBIE COOTHOIIICHUS TEOPHH MHOKECTB?
15. B uem 3akio4aeTcsi IPUHIMI ABOHCTBEHHOCTH B TEOPUH MHOMKECTB?
16. laTtb onpenenenue «OtHomenus». Hazpate kiaccudukanuio OTHOIECHHUHA
17. ®yakuuoHanbHBIC OTHOMEHUA. OTOOpaKCeHHUS.
18. B yem oTnnune Ma)XOpaHThl 1 MAaKCUMyMa, MUHOPAHTBI 1 MUHUMYyMa?
19. Uro Takoe pemetka?

1. OcHOBHBIE MPUHIMITEI U TEOPEMBI KOMOMHATOPUKH. [ToueMy npobiiema KOMOMHATOPUKH TaK aKTyalbHa?
[MocTpoiite rpaduik 3aBUCIMOCTH YHCIIa COUETAHUH U3 N2J1eMeHTOB 110 2. O00CcHOBAThH MPOOIeMy NPOKIISTHS
pa3sMEpHOCTH

3. PasmemieHusi, mepecTaHOBKM W codeTaHus (0e3 MOBTOpeHHWiI). B uyeM oT/iMuue MaHHBIX orneparuii?
IIpuBenuTe npuMepsl peleHus 3a/1a4, UCIOIB3YIOIINX JaHHbIE ONepariu

4. Pa3memieHus, MepecTaHOBKU M COUYETaHUs (C TIOBTOPEHUSIMH )

5. buHOMManmbHBICE W TOJMHOMHANBbHBIC KoddhdunueHtsl. IlpuBemuTe mnpuMepsl OumHOMOB HprOTOHA.
BelnionHuTe pasinoxeHue.

6. Kak ncnonb3yroTcst Kpyru Diepa Iuisl pelieHus 3a4a4 0 MOIHOCTH MHOXECTB?

Tunosbie BOnpockl AJ1s1 yCTHOTO OIIpoca no teme 3
1. HeopuentupoBanHbsle rpadpl. MaTpuisl CMEXKHOCTH M HMHIMIEHTHOCTU. I[IpuBenaure mpumepsl

rpados.

2. OpueHTupoBaHHble Trpadbl. MaTpuibl CMEXHOCTM M HHIMIACHTHOCTU. [IpuBenute mnpumeps
OpPUEHTUPOBAHHBIX TpadoB.

3. Crenenu BepuuH rpaga. /[ 4ero MoKHO UCIOIb30BaTh MOHATHE CTETIEHU BEPIINH

4. Yactuunsle rpadsl, noarpadsl. Kakue onepannu BeIIOIHAOTCSA Haa rpadgamu?

5. TI'pads Ditnepa, 'amunbToHA.

6. OOmue cBeneHus 0 MOTOKOBBIX MozeNsaX. Uto Takoe ceTh? [loTok? IlpomyckHas cniocoOHOCTH?

TunoBble BONPOCHI JJIs1 YCTHOT'O ONpoca no teme 4
1. Uro Takoe moruveckas pynkuusa? CrnocoObl 3aganns yHkuuid. Tabmumel nctuaHOCTH. Kak MCHoian30BarTh
TaOJIMIBGI MICTUHHOCTH IS IOKA3aTeIbCTBA TOXKIECTB?
DOyHKIIMOHAIBHO MOJIHEIE CUCTeMEBI. [IpuBenuTte mpuMepsl GyHKITHOHAIBHO TTOJTHBIX CUCTEM
KoHbIOHKTHBHBIE U JU3BIOHKTUBHBIC HOpMaibHbIe hopMmel. [l yero ucnons3ytorcs Gopmer? [IpuBennre
npumMepsl GopMm.
CogepiieHHbIe HOpMaTbHBIE (OpMBI. MUHMMH3aNSA QYHKIHA aareOpsl JOTHKH.
Mununmuzanus b® ananmutiueckum criocoooM. [IpuBeaure npumepsl. YTo Takoe HHTepBaT?
Munnmumsanus b® meronom Ksatina - Mak-Kiacku.
Tabmmunbli ctoco®d MUHMMHA3AITIHN Ha KapTax KapHo.
PeneliHO-KOHTaKTHBIE CXEMBI
TToanaoMEI Kerankuna

wn

RNV

MeToauuecKkue PEKOMEHIAUA:
O6yanOIHHﬁCﬂ MOXCT IOATOTOBHUTH HEC Ooiee ABYX OTBCTOB Ha BOIIPOCHI K KOJUJIOKBUYMY. KpI/ITCpI/II/I
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OLICHUBAHMs OJHOIO OTBETa: 5 OaUIOB BBICTABIAETCS OOYYAIOLIEMYCs, €CJIM OH IEpEYUCIsieT BCe
CYUIECTBEHHBIC XapaKTEPUCTHKH OOO3HAYECHHOTO B BONpPOCE IpPEAMETa M BO3MOKHBIE BAPHAHTEI
JaJIbHEMILEro pa3BUTUS PELIEHUs IPOOIJIEMBI, €CJIN 3TO BO3MOXKHO; 4 Oailsa, €CM CTyIeHT PacKpbLI TOJIBKO
4aCTb OCHOBHBIX II0JIOKEHUI BOIIPOCA, IPOJAEMOHCTPUPOBA HETOYHOCTh B IPEJICTABICHUAX O IPEeIMETe
BoIpoca; 3 Oaa, ecy CTyIeHT 0003Ha4uiI OOIIYI0 TPAeKTOPHIO OTBETA, HO HE CMOI' KOHKPETU3UPOBATh
OCHOBHBIC KOMIIOHEHTHI; 2 0ajuia, eciau CTYACHT HE MPOJESMOHCTPUPOBANI 3HAHUN OCHOBHBIX NMOHSTHUH,
IpeACTaBICHU 00 U3y4aeMOM IIpeaMeTe

KonTposbHas Touka - B popme 3agannii (mucbMeHHAast).
3agaua 1.

Cnez[ylomne MHOXECTBA 3a1aTh NEPCUUCIICHUEM HUX 3JICMCHTOB!
1)  A={xeR | ¥*-3>2x=0};

2) A={xeR | x+1/x<2,x>0};

3)  A={xeN | ¥ 3x4<0};

4)  A={xeZ | <27 <5}

Jannyro 3aiaqy pemuts Takke B R, Python. CpaBHUTE mOTy4eHHBIE pe3yJIbTaTHI.

3anauya 2. /[aHbl MHOKECTBA
A={xeR:-T7<x<3},B={xeR:2<x<4}.

Haitru AU B; AN B; A\ B.

YIpOoCTUTH BBIpaKEHUS
ANBNCUANBNCUC:

ANCUANCUANC,

BNCUBNCUBUC.
JlanHyto 3aa4y pemuth Takke B R, Python. CpaBHUTE mOTy4YeHHBIC pe3yJIbTaThI.
3anaua 3. J/laHbl MHOKECTBA:
N, ={1,2,3}; N, ={5,4,3}; N, ={3,9}; N, ={2,6}.

BrmmoauTs ACKAPTOBBIC MPOU3BEACHUA

Nyx N, ={(1,5),(1,4),(13),(2,5),(2,4),(2:3),}(3,5),(3,4), (3.3)};
N, x N, ={(3,2),(3,6),(9,2).(9,6)}:

N ={(2.2).(2.6).(6.2).(6.6)]

Haitu:

(N, xN,)N(N;xN,)=;

(L5),(14),(13),(2,5).(2.4).(2,3),

(N,x N,)U(N,xN,)= (3.5).(3.4).(3,3).(3.2),(3.6).(9.2),(9.6) ;

[TocTpouTh OyseaHbl HCXOAHBIX MHOXKECTB. ONpeIeNUTh MOIIHOCTh OYJI€aHOB.

3agauya 4, IlpunsB MHOXkecTBO IepBbIX |0 HaTypadbHBIX YHCEN 3a YHUBEPCYM, 3alUIINTE
CJICAYIOUINE €ro MOJMHOXKECTBA: 4 — YETHBIX YHCEJ MEHBIIMX BOCbMHU; B- HEUETHBIX YHCEN, OOJBIINX
nByX; C- KBaJpaTOB HEYETHBIX YHcell; D — MPOCTHIX YKCeNl. B KakoM COOTHONIEHUH HaXOIATCS JaHHBIE
MHOKecTBa? 3alMILNTE PE3YJIbTAT ONEpaLlMil HaJl JAHHBIMU MHOKECTBAMU [IEPEUHUCIEHUEM UX 2JIEMEHTOB:

AVUB, ANB, ANC,AND,C\A,C\B,C+D.
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{2,4,6};
{1,3,5,7,9};
{L.9j;
D={1,3,5,7};
AUB={1,2,3,4,5,6,7};
AN B =,
ANC=0,
C\4=1{1,9};
C\B=0;
C+D={1,2,4,56,7}

3agaua 5. /lans! Tpu MHOXecTBa A, B, C. C noMo111b0 1uarpaMMsbl Diliiepa 1okasarb
AUBNC.
3anauya 6. /[okaxxure ¢ TOMOIIBIO IMarpaMmbl Dujepa:
A\(A\B)=B\(B\ A).
3agaua 7. Iloctpouts OyJieaH ¥ OMPENETUTh MOITHOCTD MOJIYYEHHOTO MHOXECTBA, €CIIU UCXOIHOE
MHoxkecTBO umeer Bun A ={a,b,c,d}.

A
B
C

B(4)|=2"=16
Haitgure kapinHanbHbIE YKCIIa MHOXKECTB.
P = {x| x <9, x — HarypanbHO€ YUCIIO}.
P=0;,P=1{0,0}; P=1{0, {0}, 0}.

P = {x | x — nenoe uyncio (MOJ0KUTEIbHOE, WIH OTPUIATEIHHOE, WU HYJIB), X < 8}.

|B]=8;
|B|=0;
2] =2;
|2,|=3.

3agaua 8. 3amath OTHONICHHS APYTMMH CIOCOOaMH. YKaXUTe W3 NPUBEACHHBIX OTHOIICHUH
ABJISIFOTCS (DYHKITMOHAIbHBIMU, ecii X=Y={1, 2, 3,4, 5}:
o F={(1,1),(2,2),3,3),(4,4),(4,5)}; ver
o F={(1,4),(2,4),3,4),(4,4),4,5)};HeT
o F={3,1),475),(1,5),(2,2),(5,3)}na
o F={(51),(,5),(2,4),4,2)};uer
o F={(1,1),(1,3),3,1)};Her
o F=1{(2,2),(3,3),4,3),(53)}.Her
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Kakue w©3 (QyHKUMOHANBbHBIX OTHOIIEHUH SBJIAIOTCS UHBEKTHBHBIMH, CIOPBEKTUBHBIMU,
OMEKTUBHBIMH.

A-Her

b-Ouexmus

B-cropbeknus

I'-uabexknus

3anaua 9. Ykaxkute OTHOIICHHS SKBUBAJIEHTHOCTH:

e I1sanoB 3azan Bonpoc IlerpoBy; -HeT

® KHHUTIa g UMEET TaKylo XKe LEHY, YTO U KHUra b; =na

e CMupHOB nonpoiuaics ¢ PeaopoBbIM; HET

e Camra nmo3Bain B roctu Urops; Het

e [TaBnoB 1 BacuibeB CMOTPSAT OZMH U TOT K& QPHUIIbM; J1a

BBICOTA I'OPbI @ paBHA BBICOTE ropkl b;la

3anaua 10. 3a7aTh OTHOWIEHHS PA3IUYHBIME CIOCOOAMH (MAaTPUYHBIM, TPAPHUECKUM)

R =1(1,3),(2,3),(2,4),3.2), 3. D}; R, ={(a,0),(2,3),(,3),(c,D),(c,3),(2,b)};
R, ={(1,3).(a,3)}.

BrimonHuTh orepanru HaJl OTHOICHUAMHA

R UR,\R, ={(1,3),(2,3),(2,4),(3,2),(3,1)} U {(a,b),(2,3),(a,3),(c,b),(c,3),
(2.6)1\{(1.3).(a.3)} =
={(1,3),(2,3),(2,4),(3,2),(3,1),(a,b),(a,3),(c,),(c,3),(2,6)} \{(1,3).(a,3)} =
=1{(2,3),(2,4),(3,2),(3,1),(a,b),(c,b),(c,3),(2,b)}

R U(R,\R,)={(1,3),(2,3),(2,4).(3,2),(3,1)} U {(a,b),(2,3),(c,b),(c,3),(2,b)} =

={(1,3),(2,3),(2,4),(3,2),(3,1),(a,b),(c,b),(c,3),(2,b)}.

3anaua 11.
Nmeetcs yHuBepcaaIbHOE MHOXKECTBO YHCET.

A) HaiiTu Ma)KOpaHTBI 1 MHHOPAHTHI 11 MHOKecTBa M .

U={zeZ|-T<z<10};

M ={-5,-4,-3,-2,-1,0,1,3,4,5}
M~ ={-6,-5};
M*={5,6,7,8,9}

b) Haiitu cynpemyM u HHQUMYM 11 MHOXKECTBA
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S={1/(2n):neN}
sup(S)=1/2;
inf(S)=0

3amaua 12. IToctpouts auarpammy Xacce st MHOXKeCTBa S = {0,1, 2,3} , €CITH PacCMaTPUBAIOTCS

€ro MOJIMHO’KECTBA C HEYETHBIX YUCIIOM 3JIEMEHTOB U ONPEENIEHO OTHOILIEHHE YaCTUYHOTO MOpPsiIKa C.
3anaua 13. Pazmenienne ¢uryp Ha maxMmaTHOW Jocke maetcs 3amuchio: @bS, JIdS, Kd6, ©f4 (D-
dep3b, JI-nagws, K-kons, C-cion). [loctpouTs MaTpuily CMEXHOCTH OMHApPHOTO OTHOIIEHU R="Ha KieTKe

@ J K @l
b5|1 0 0 0
dsl0 1 0 0
d6l0 0 1 0
f4l0 0 0 1

HaxoauTcs urypa’.

@ J K @l
@0 1 0 0
JIL 0 0 0
K|l 0 0 0
@10 0 1 0

Pa3memienne maxmatHeIX (uUryp To ke, yTo M B mpenpiaymied 3amade. Iloctpouth marpuity
CMeXHOCTH OmHapHOro oTHoweHUst R='gurypa x 6vet purypy y'. Iloctpouts cooTBeTCTBYIOLIEE (hAaKTOP-

MHOkeCTBO. CuHTaTh, 4TO PUTrypa He ObET cama ceOsl.

Tunosble 3agaHusd IO TeMe 2

3agaua 1. Vicnonb3yercs NpaBUIIO CIIOKEHUS KOMOMHaIuil. PaccMoTpeTh, UCTIONIb3ysl OCTaTOUHbII
HOPUHIUI (TIOJCUYUTHIBATh YUCIO COOBITUH, KOTIa YUCIIO OYKOB MEHBbIIE 0).

Bpomiensl Tpu urpanpHbele kocTh. HaliTu umciio cuTyauuid TOro, 4ro cymMma HaOpaHHBIX OUYKOB
IPEBBICUT 67

3apaua 2. meercs 5 Bu0B KOHBEPTOB 0€3 Mapok U 4 Bu1a MapoK. CKOJIBKUMHU CITIOCOOAMH MOKHO
BBIOpATh KOHBEPT U MapKy JUIs MOCBUIKU IHCbMa?

3agaua 3. CKOJIbKO CYIIECTBYET BapruaHTOB OTBeTa Ha 30 BOMPOCOB, €CJIM HA KaXKIbIH BOMPOC €CTh
TOJIBKO JIBA BO3MOJKHBIX BApUAHTA OTBETA: «J1a» WU «HET»?

3agaua 4. CKOJIBKO CyIIECTBYET 7-3HauHBIX TeJle(OHHBIX HOMEPOB, HE coaepxkamux uudpy 7 u
Ha4YMHAIOIHUXCS € 97?

3anauya S. CKoJIbKO HEYETHBIX uKcen B Auamna3one ot 0 go 100

3agaya 6. B noroke 220 crygenroB. 120 u3 HMX u3ydaroT mareMmartuky, 100-ucropuro, 120-
ncuxosiornto. 40 M3y4yaroT MaTEMaTUKy M UCTOPHIO; 55 —MaTeMaTHKy M ICHXoJiorHio; 40 —McTopHIo U
ncuxonoruto; 15 — Bee Tpu npeamera. OnpenenuTs:

A. CKOJIBKO CTYJIEHTOB U3y4arOT TOJIBKO OJUH IIPEeIMET?

B. CkonbKoO CTyAE€HTOB U3y4arOT MaTEMATUKY WM UCTOPUIO?

C. CKOJIbKO CTy/IEHTOB M3y4yalOT MaTEMAaTUKY U TICUXOJIOTHIO, HO HE U3YYatoT UCTOPUIO?

D. Ckonpko cTyA€HTOB U3y4aroT POBHO JiBa IpeamMeTa’?

3anaya 7. Berauciuts Aj .
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3agauya 8. CKoIbKO CYNIECTBYET Pa3IMUHBIX YEThIPEX3HAYHBIX MMOJIOKHUTEIBHBIX YHUCEN, IBE IIU(PHI,
10 KpaliHel Mepe, B KOTOPBIX COBNAAAOT? (MCIOJIb30BaTh OCTATOUHBIN IPUHIIMII).

3apaua 9.13 nonHoit kKoso1b1 KapT (52 nucTa, 4 MacTH) BEIHUMAETCS Cpa3y HECKOJIBKO KapT. CKOIBKO
BO3MOXHBIX UCXO/IOB, YTO B CIIy4yae, €CJIM BBIHYTO JBE (TPH) KapThl OYIyT JBE KapThl OJAHON MacTu?

3agaua 10. CKoJIbKHMH CITOCOOaMH MOYKHO PACIIOIOXKHUTD 9 YeoBeK B psin?

3agaya 11. CxonbKO MMeETCS LIECTU3HAYHBIX YHCEN, €CJIM IepBas udpa MOXKET ObITh HyJEM,
HUQPBI HE T0JIKHBI IOBTOPSITHCA U:

A. mocnenHue 1Be HUQPPHI JOIDKHBI OBITH 5 1iH 6.

B. mepBas uudpa pasHa 2, a mociaeaaue ape nudpsl He MOTYT OBITH 5 WiH 6
3agaua 12.

A. B paznoxenun (2x +3 y)g HaiiTu ko3 punment npu xéyz.

B. B paznoxenun (x -3 y)12 HaiiTu K03 punment npu x6y6 .

Tunosble 3axaHug o treme 3

3anaua 1. [TocTpouTh MaTpHily CMEKHOCTH U MaTpPHILy MHIMICHTHOCTHU Ui HEOPUEHTUPOBAHHOIO
Y OPUEHTHPOBAHHOTO IpadoB.
A)

b)

3agaua 2. C momomibsio rpada 3a1aTh CUCTEMY aIreOpandeckuX ypaBHEHUI
Yig = Boi + Yi3Vas v Y1aVa, T €145

Vo = B + Y Vs, T ley4,z71 +&,,;
Vi = Bos + Y34Va, T B31y4,t—1 +&;5,;
Var =Vt Vo T X,

rac yl ,~ pacxoZibl Ha KOHCIHOC HOTpe6J'IeHI/Ie JaHHOIo roaa,

th - BAJIOBBIC MHBCCTUIIMHU B TCKYIICM I'OAY,

Y5, - Dacxojbl Ha 3apIuIaTy B TEKYLIEM IOy,
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V4, - BAJIOBBIA JOXOJ[ B TEKYILEM IOy,
V4,1 - BAJIOBBIN JIOXOM HPEABIIYIIETO TOa;
X, , - TOCYIapCTBEHHbIE PACXOIbI TEKYIIETO TO/Ia.

B HaHHOfI CHUCTEMBI HCIIOJIB30BaHa OJIHa JlJarupoBaHHas (npeﬂonpez[eneHHa;I) IepeMEcHHas y4 1 ©

BEJIMYUHOM JIara, paBHOW €IMHULIE.
3anaua 3. Haiitn o0beiMHEHHE, TTIEpECcEUCHUE U JIOTTOTHEHHE TpadoB

3agaua 4. HailiTu cTenenu Bcex BepIIMH (CTETIEHH MOJYHCXO0/1a U CTETICHU T0y3axo/a) AJis rpadoB
3agauu 1.

3amaua 5. [TocTpouTh MaTpHIly pacCTOSHUM, HAUTH SKCIICHTPUCUTETHI BEPIIUH, JUAMETP U PATUYC
1utst rpada.

3anpaua 6. [TocTpouth MaTpuily JOCTHKUMOCTH JJis Tpada 3amaun 4.
3agaua 7. OnpenenuTh KOMIIOHEHTHI CBA3HOCTH JUIsl Tpada. OnpenenuTs HUKIOMaTHYeCKOe YHCIIO
rpada. Crenenu BepiuH rpaga, pedepHyo U BEpUIMHHYIO CBI3HOCTb rpada.

) ()
()

oo
®

3agauya 8. OnpenenuTh KOMIIOHEHTHI CUIIBHOM CBSI3HOCTH JUIsl rpada.
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3apava 9. HaliTu nMKIOMAaTHYECKOE YHCIO M MOCTPOUTH OCTOB JIJIi HEOPHEHTHUPOBAHHOTO Tpada
3amayu 1.

3apaua 10. ITocTpouTh MHUHUMAIBHBIM OCTOBHBIM rpad ¢ MOMOIIBI0 anropuTMoB Kpackamia u
[Ipuma 111 HEOPHEHTUPOBAHHOTO Tpada, eciu Beca ayr rpada CBEACHBI B TAOIHILY.

3)

2,

5)

3,

6)

(4,

8)

4,

8)

(7,

3

7

3

4

5

3agaya 11. C nomouisro anroputma J[efKkcTpsl HAalTH pacCTOSHUE OT BEPIUUHEI 1 10 BEPIIUHBI 7.

3agaua 12. [Toctpouts matpuny Kupxroda s rpada u onpeienuTs Yuciao OCTOBHBIX rpadoB

KpI/ITepI/IH OIICHUBAHUA. «OTIUYHO» — CTYACHT IIPABUJIbHO BBIIIOJHUJI 3aJaHUC. Iloxa3zan oTnmYHBIE




BJIQJICHUS HaBBIKAMHM NPUMEHEHUsS IOJIyYCHHBIX 3HAHUI W yMEHHM NpU pelIeHUH 3aJad B paMKax
YCBOEHHOTO y4eOHoro marepuana. OTBETHJI Ha BCE JIOTMOJHUTENIBHBIE BOIPOCHI; «XOPOLIO» — CTYJCHT
BBITNOJIHIII 3a/laHue C HEOOJIBIIUMHU HETOYHOCTSIMU. [loka3zan xopoliue BiiaieHus: HaBbIKaMU PUMEHEHUs
NOJTYYCHHBIX 3HAHUH U YMEHUH MTPH PEIICHUH 33]1a4 B paMKax YCBOCHHOTO yueOHOro Marepuana. OTBeTna
Ha OOJBIIMHCTBO JIOTIOJHUTEIBHBIX BOIPOCOB; «YIOBJIETBOPUTEIHHO» — CTYJEHT BBIIOIHIII 33JaHUE C
CYLLIECTBEHHbIMU HETOYHOCTSIMU. [lokaszan yAOBIETBOPUTENILHOE BIIAJCHHE HaBbIKAMH IPUMEHEHUS
MOJTyYEeHHBIX 3HAHUW U YMEHMH MpHU PeleHUH 3a7ad B paMKax YCBOEHHOro y4yeOHoro matepuana. [Ipu
OTBETaX Ha JIOTOJIHUTEIbHBIE BOIIPOCH! OBUIO JOIMYIIEHO MHOTO HETOUHOCTEH; «HEYIOBIETBOPUTEIBHOY —
IIPU BBIMOJIHEHUH 3aJ]aHUsl CTYJIEHT MPOJIEMOHCTPUPOBAT HEAOCTATOYHBIA YPOBEHb BJIa/IeHUs YMEHUSIMU
U HaBbIKAMH IIPU DPEUICHWU 3a/Ja4 B pPaMKax YCBOEHHOro ydeOHoro marepuana. Ilpu orBerax Ha
JIOTIOTHUTEIIbHBIE BOMPOCH! OBLIO AOMYIIEHO MHOKECTBO HETOYHOCTEH

INPUMEPHAS TEMATUKA PE®EPATOB
IIpumepHBbIii cIMCOK TeM pedepaToB:
1. MHOecTBa, onepalnuy Haj MHOXKECTBAMHU, UX CBOMCTBA.
2. MomuHOCTh MHOXKECTB.
3. OtoOpaxkeHus. IHbeKTUBHBIE, CIOPBEKTUBHbBIE U OMEKTUBHbBIE OTOOPaKEHUS.
DyHKIUH.
4. buHapHble OTHOLIEHMSI, UX CBOMCTBA.
5. OTHoleHne SKkBUBaIEHTHOCTH. Kiacchl akBUBanieHTHOCTH. DaKTOPMHOKECTBA.
6. OTHOIIEHUE TIOpAJIKA (CTPOTOTO U HECTPOTOTO).
7. JlekcukorpadUueCKHil MOPsIOK.
8. [Mopsinok mo Ilapero.
9. I'padpuaeckoe n300parkeHne OMHAPHBIX OTHOIICHUH. TaOaUIIbl CMEXKHOCTH.
10. Jeaumoctp uncenn. CBOHMCTBA OTHOIICHUS JEIUMOCTH.
11. JleneHue ¢ OCTaTKOM.
12. Haubomnpmmii 001K JEIUTEINb IBYX YHUCEN, €T0 CBOMCTBRA.
13 Anroputm EBknuna. JIuneitHoe npencraBieHe HanOOIBIIET0 0OIIEro AeTUTeNs.
14. Pemienue HeolpeieIeHHbIX YpaBHEHHH ITpH omoly anroputMma EBknnja.
15. B3aumHuo npoctsie uncia. HeoO0xoaumoe U J0CTaTOUHOE YCIOBUE B3aUMHOM
MIPOCTOTHI YHCEI.
16. CpaBHEHME YKCEN IO MOZYJIIO, €TO CBOMCTBA.
17. IIpocteie uncna. Kanonnueckoe pasiioxeHue 1enoro yncia. Teopema EBkinaa o
0ECKOHEUHOCTH MHOXKECTBA MTPOCTHIX YHCEN.
18. dynkuus Oiinepa. Teopema o BeiuncieHnn GyHkuu Jitnepa. CieacTBusl.
19. Teopema Diinepa. Teopema Pepma.
20. HaxoxxieHue uncina oOpaTHOTO 10 MOJYJIIO K JAaHHOMY.
21. PemeHne cpaBHeHMI NIEPBOY CTENIEHU ITPH NOMOIIM anroputMa EBknnga u npu
[Tomomm Teopem Diinepa u depma.
22. PenleHne HeoNpeAEIEeHHBIX YPaBHEHUH ITpU oMoIu TeopeM JDiniepa u depma.
23. Cucrembl cpaBHEeHUH nepBoii cteneHu. Kuraiickast TeopeMa o0 ocTraTkax.
24. TlpencraBineHue palioOHAIbHBIX YHCEN HEMHBIMH JPOOSIMU.
25. CBoiicTBa MOAXOASIINUX APOOECH.
26. PemieHne HeonpeneneHHbIX YPAaBHEHUM U CPABHEHUH ITPY TOMOIIY MOAXOASIINX
JpOOeH.
26. [IpencraBneHue nppaloHaIbHbIX YHCEN LEMTHBIMHU JIPOOSIMH.
27. KBaaparuunsie BeraeTbl. CuMBon JIexxaHnpa, ero CBOMCTRa.
28. CumBou SIko0u, ero cBoiicTBa.
29. IIpoBepka umcen Ha TPOCTOTY. Pemero DpaTocdena.
30. Tect Conoses-lITpaccena.
31. Kog RSA: onucanme anroputMma, ero 000CHOBaHHUE.

MeTtoauyeckue peKoOMeH/IalMH 110 HANTMCAHUIO pedepara, TpedOBaAHUA K 0()OPMIICHH IO
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Pedepar (ot nat. refero — cooGmiaro) — KpaTkoe U3710KEHUE B MUCHbMEHHOM BHJIC HAYYHO-
UCCIIEIOBATEIbCKON PabOThI CTYACHTA, I/I€ aBTOP PACKPhIBAET CYTh HCCIELyEeMOU MPOOIEMbl, TPUBOJUT
pas3JIn4yHble TOUKU 3pEHHUs, a TaKXkKe COOCTBEHHbIE B3IJIsbl HAa Hee. ConepxaHue pedepara 10KHO ObITh
JIOTHYHBIM, a U3JI0KEHHUE MaTepraia J0DKHO HOCUTh MPOOIEMHO-TEMATUYECKHIA XapaKTep.

Kaxnas pabora, Hocslas peepaTUBHbIN XapakTep, J0JKHA ObITh 0()OpMIIEHA B COOTBETCTBUU C
TlNocynapcreennsiM O6pazoBarenpabiM Ctangaprom (COCT).

Crpykrypa paéoThI:

- TUTYJIbHBIN JIUCT;

- OIJIaBJICHUE;

- BBEJICHUE (YKa3bIBAETCS aKTyaJlbHOCTb, LI€Ib, 3aJ1a4H);

- HE MeHee 3X TJIaB;

- BBIBO/IbI (JIMUHOE MHEHUE);

- MIPUIIOXKEHUS (€CITH €CTh);

- CIIMCOK HCIIOJIb3yEMOM JINTEPATyPHI.

Kaxpiii HOBBII pa3ies HAYMHAETCS C HOBOM CTpPaHUIIbI.

Bo 6sedenuu 00s3aTeNIbHO MOJDKHBI OBITH YKa3aHBI CIEAYIOLINE MapaMeTpel: Tema pedepara;
npeaMeT U 00BEKT HCCiIeI0BaHUs; 1ellb; 3a1a4H; aKTyaJlbHOCTh; METO/Ibl CCIIETOBAHMSL.

B ocnoenoii wacmu GopmMynupyroTcs KIIOUEBbIe MOHATUS U TIOJI0KEHUS, BBITEKAIOIINE U3 aHaIn3a
TEOPETUYECKUX HCTOYHHUKOB (TOYEK 3pEHUs, MOJENeH, KOHIENUUH), TOKyMEHTAIbHbIX UCTOYHUKOB U
MaTepUaioB IPAKTUKHU, SKCIIEPTHBIX OLIEHOK 10 BOIIPOCAM HUCCIIeNyeMON IPOOIIeMBbl, @ TAK)KE pe3yIbTaTOB
SMIMPHUYECKUX HccaenoBaHui. Pedepar HOCUT HCClIeIOBAaTENbCKUN XapakTep, COJIEPKHUT pPe3ysbTaThl
TBOPYECKOTO MOUCKA aBTOPA.

B saxniouenuu (1-2 crTpaHulbl) NMOABOAATCSA TJIaBHBIE HTOI'M ABTOPCKOI'O MCCJIEIOBAHUSA B
COOTBETCTBUHM C MEIbI0 W 3aJadaMu pedepaTa AENArOTCS BBIBOABI WM JAIOTCSA TNPAKTHYECKHUE
PEKOMEH/IalUH 110 Pa3peLIeHNIO UCCIIeAyeMOM POOIIEMBI.

TpedoBanus k opopmiieHnI0 padoThI:

- 00béM 15-20 crpanwui;

- MoJIst — TIO 2 CM CBEPXY U CHU3Y, 3 M — clieBa, 1,5 cM — crpaBa;

- BBIPAaBHUBAHUE TEKCTA M0 IMIMPUHE;

- HOMEpa CTpaHUI] — BHU3Y CTPAHUIIbl, CIIPaBa; HOMEP Ha MEPBOIl CTpaHUIIE HE YKa3bIBaeTCs;

- mpudt — «Times New Romany;

- OCHOBHOH TeKCT — 14 KerJyib, MeXAyCTpOUHbI MHTEpBad — 1,5 (OCHOBHOM TEKCT, MEXIY
ab3aramn);

- ab3anHbIi oTcTym — 1,25;

- paccTaHOBKa [IEPEHOCOB HE MPUMEHSIETCS;

- BCE JIMILIHUE TPOOesbl yOUparoTcs, MEX/1y CIOBaMHU JODKEH OBITh TOJIBKO OJMH IMPOOE;
3HAaKM TpeNUHaHUs (32 MCKIIOYEHHEM THpE) CTaBATCS Cpa3y e 3a NpeIBapsIOUIMM €ro cjioBoM 0Oe3
npo0ena;

- CCBUIKM — 3aTEKCTOBBIE (BBIHECEHHBIE 3a TEKCT pedepata U OPOpPMIICHHBIE KaK CIHCOK
MCIIOJIb30BaHHOM JTUTEpaTyphl B aj(paBUTHOM IOPSIZIKE), UCTIOIb30BaHUE aBTOMAaTHYECKUX TOCTPAHUYHBIX
CCBIJIOK HE JIOITyCKaeTCs;

- HE MEHee 5 UCTOYHHKOB;

- ccbutku opopmisitorest B cootBeTcTBuu ¢ ['OCT P 7.0.100-2018 (npunoxenue 2);

- JUISL CBSI3M C TEKCTOM TOPSAKOBBIA HOMep Oubnuorpaduyeckoil 3ammcu W3 CIHCKa
JUTEPATyphl YKa3bIBAIOT B OTCHUIKE, KOTOPYIO PUBOAAT B KBaJJPAaTHBIX CKOOKAX B CTPOKY ¢ TeKCcToM. Eciiu
CCBUJIKY TNPHUBOJAST Ha KOHKPETHBIM ()parMeHT TEKCTa, B OTCHUIKE YKa3bIBAIOT MOPSAIKOBBIM HOMEp H
CTpaHMIIBI, Ha KOTOPHIX IMOMeNIeH OOBEKT CcChUIKM. CBeleHus pasfensioT 3amnaroi. Ecnm orcbuika
COJIEP’KUT CBEJCHHS O HECKOJIBKUX 3aTEKCTOBBIX CChUIKAaX, IPYMIbl CBEACHHUM paz/IeNsitoT 3HaKOM TOYKa €
3a1TOM.

Kputepun onenku pedepata. Ilpu omnenke pedepara mnpenojaBaTesib pPYKOBOJICTBYETCS
CJICAYIOUIMMHU KPUTEPUSMHU: — COOTBETCTBUE COJCPKAHUS TEKCTa BHIOPAHHOM TeMe; — HaJuuue 4eTKOM U
JIOTUYHOM CTPYKTYPBI; — KAUECTBO aHAIMTUYECKOM paboThl, MpoieIaHHON MpY HanucaHuu pedepata; 12 —
UCITIOJIb30BaHUE aJIEKBATHBIX BBIOPAHHOW TeMe JIMTEPAaTYPHBIX HCTOYHHKOB, — CaMOCTOSATEIBHOCTb,
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HEBTOPUYHOCTh TEKCTa; — 0OOCHOBAHHOCTh CICIAHHBIX aBTOPOM pedepara BbIBOIOB, COOTBETCTBHE HX
MIOCTaBJIIGHHOW 1IEIH; — OTCYTCTBHE OpdorpapuuecKkux, MyHKTYAIIHOHHBIX, CTHJIIMCTHYECKUX, a TaKKe
(akTUYeCKUX OIMINOOK; — COOTBETCTBUE O(OpMIICHHS PabOThI MPEIbIBISEMbIM TPEOOBAHHSAM; — CHAYH
pedepara B yCTaHOBJICHHBIN CPOK.

5.3 IPOMEXYTOYHASA ATTECTALIUA
TumnoBele KOHTPOJIbHbBIE 3aJaHMsl WIM HHBIE MaTepuaibl, HEOOXOAMMBIE IJIi OLEHKU 3HAHMH,
YMEHUH, HAaBBIKOB U (MJTH) OIIBITA IEATEIbHOCTH, XapaKTEPU3YIOIIUX ATAIbl (JOPMHUPOBAHUS KOMITETCHIIUI
B IIPOLIECCE OCBOEHUS 00pa30oBaTeIbHON MPOrpaMMsl 3 cemecTp
HTrorosslii TecT (¢ 0OTBeTaMH) 1JIs1 NPOBEPKU ChOPMHPOBAHHOCTH KOMIIETECHIUH
OIIK-1 - CmocobeH NpUMEHSATHh E€CTECTBEHHOHAYYHbIE M OOIIEHH)KEHEPHBIC 3HAHMS, METOJbI
MaTE€MaTU4YeCKOro aHaIn3a U MOACIIMPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO UCCIEC0BAaHUs B
npodeccuoHaIbHOMN e TeIbHOCTH
OIIK-1.2. TlpumeHsieT MEeTOABl MaTEMATUYECKOTO aHalW3a JJI PELEHUs CTAaHJIAPTHBHIX 3a]ad B
npogeccuoHaIbHOMN e TeIbHOCTH
1. IIpounTaiiTe TEKCT ¥ BhIOepuTe NPaBUIbHBIN 0TBeT [IpounTaiiTe TeKCT, BHIOEPUTE OJIUH
IIPABWIBHBIN OTBET. AIIUTUBHASI MOZEIb BPEMEHHOI'O Psiia CTPOUTCS, €CIH ...
a) 3HAUEHUs1 CE30HHON KOMIIOHEHTBI [IPEAIO0IAratoTCsl HOCTOSIHHBIMU JJIS1 PA3JINYHBIX [IUKJIOB
0) aMITUTY/1a Ce30HHBIX KOJIeOaHUIl BO3pacTaeT WM yMEHbIIAETCS
B) OTCYTCTBYET TEHJICHIUS
IIpaBuJabHbBII 0TBET: a
2. IlpouuTaiiTe TeKCT M BbIOepUTe MPaBWILHBINA oTBeT [IpounTtaiiTe TekcT, BEIOEpUTE OAMH
IIPABWIBHBIN OTBET. JIaroBbie epeMeHHbIE — ATO ...
a) MpeIoNpeIeICHHbIE IEPEMEHHBIE, BIMSIOIINE HA 3aBUCHMBbIE IEPEMEHHbIE, HO HE 3aBUCSIIHNE OT
HUX
0) 3aBUCHMBIE ITIEPEMEHHBIE, YHCIO KOTOPBIX PABHO YUCITy YPaBHEHHH B CUCTEME
B) 3HaU€HMs 3aBUCUMBIX IIEPEMEHHBIX 3a MPEILIECTBYIOIINI IEpHO] BpEMEHU
IIpaBUIBLHBINA OTBET: B
3. IlpouuraiiTe TeKCT M BbIOepUTe NMPaBUWIbLHBINA oTBeT [IpounTaiiTe TekcT, BbIOEpUTE OAMH
IIpaBUJIBHBIN 0TBET. Kakoil MeTo/ yrpaBIeHYeCKOTO aHaIN3a IOMOTAeT OLEHUTh BHYTPEHHUE U BHEIIHUE
(bakTOpHl, BIUSIOIIME HA OpPraHU3aLUI0?
a) METOJl aHKETUPOBAHUS
0) MeTO/1 CPaBHUTEIBHOIO aHAIN3a
B) SWOT-ananus
r) MeTon BecOBBIX KOA(DPHUIIMEHTOB
IIpaBu/bHbBIH OTBET: B)
4. IlpouuTaiiTe TeKCT ¥ BbIOepuTe NPAaBUIbHBINA 0TBeT. MaTpuia cBsizeil pedep U BepIIUH:
A) HummaeHtHOCTH
b) CwmexHocTH
B) uxnos
[') ®yHnameHTalbHBIX pa3pe3oB
IIpaBuibHBIH OTBET
S. YcranoBure cooTBETCTBHE.
I'pad sBnsiercs
1 Kaxriast BepimHa B rpade IMeeT YeTHYO CTETIeHb A) DilepoBbIM
2 B rpade HeT 1MKIIOB b) Auuxnnueckum
B) I'aMuiabTOHOBBIM
IIpaBuabHbIi oTBeT 1-A, 2-b
6. YcraHoBuTE COOTBETCTBHE.

Ipad
1 AsIropr™ HaxOKIEHHS KpaTJarIlero AepeBa A) Kpackaia
2 ANropuT™ HaxoXKZIeHHs DiiepoBa LUKIIa b) ®nepu
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B) ®opna-dankepcona
IIpaBuabHeIii oTBeT 1-A, 2-b
7. YcraHOBUTE COOTBETCTBHE.
1 BrickazpiBaHue A) MockBa-00J1b1110# TOPOJT
2 Orneparnust Teopur rpados b) HaxoxneHue MaTpuIlbl IUKIOB
B) Crynentr AI'TY
IIpaBuabHbIi oTBeT 1-A, 2-b
8. YcTaHOBHTE COOTBETCTBHE
['pad), IMErOIIHIA TUKITBI
1 I'pad, B koTOpOM pedpa He riepecekaroTest B OHOM iockoctd  A) Ilnockuii rpad
2 I'pad, UMErOITHiA IMKITBI b) uxmmueckuii rpad
B) Ditnepos rpad
I[IpaBuabHeblii oTBeT 1-A, 2-b
9. 3akonuute ¢gpasy. OTBeT ciieayeT 3aUcATh ¢ MAJIeHbKOH OYKBbI, B HUMEHUTEJILHOM MaJlexKe.
OTO0 MOHATHE MOKHO OMKCAThH C TOMOIIBIO: TEKCTOBOTO OMUCAHUS, OJIOK-CXEMBI, Ipad-CXeMbl, C TOMOIIIBIO
OTIEPATOPOB HA3BIBACTCS
[IpaBubHBIA OTBET AJTOPUTM
10. 3akonuurte ¢pa3y. OTBer cjeayer 3amucaTb ¢ MaJeHbKOW OyYKBbl, B HMMEHUTEJIbLHOM
najae:xxe. B pacctaHoBKke MpH BhIOOpE SJEMEHTOB M3 HEKOTOPOTO MHOKECTBA MMEET 3HAYCHHE MOPSIIOK
BbIOOpa. PaccTanoBKa Ha3bIBaeTCS
[IpaBuabHBIH 0TBET pa3MelleHne

OIIK-1.3. IIpoBOoAMT TEOPETUYECKUN aHAIUM3 M CHHTE3 Ha OCHOBE SKCIEPUMEHTAIbHOIO
UCCIICIOBaHMS [TPH PELICHUN CTaHAAPTHBIX 33aJ1a4d B MPO(eCCHOHAIBHON e TeTbHOCTH
11. IIpouunTaiiTe TeKCT M BbIOEPHUTE NPABWIbHBIN 0TBeT Iluki, mnpoxomsmmii dYepe3 Bce pebpa
rpada, Ha3bIBaeTCA:
A) T'aMMIBTOHOBBIM
b) OiinepossiM
B) ®pepu
I') Kpackana
IIpaBuabHbIH OTBET O
12. TlpouuTaiiTe TEKCT U BbIOepHUTE NPABUJILHBIN 0TBeT PaccTaHOBKa, B KOTOPOH y4acTBYIOT BCE
3JIEMEHTHI HEKOTOPOI'0 MHOXKECTBA, 0€3 TOBTOPEHMsI, HA3bIBAETC:
A) CoueranueM 6e3 NOBTOpEHUN
b) Pa3meniennem 6e3 MOBTOpEeHMIA
B) IlepecranoBkoii 0e3 noBTOpeHuUi
I') CoueraHuem ¢ MOBTOPEHUSIMHU
IIpaBuJbHBINA OTBET B
13. IIpouunTaiiTe TEKCT M BbIOEPHUTE NPABWILHBIN 0TBeT Ecin B rpade Bce BEpIIMHEL, CBI3aHHbIE HE
bosee, uem 1 pedpom, TO rpad:
A) IIpocroii
b) Oiinepos
B) T'amuibToHOB
') MynbTurpad
IIpaBuibHBIH OTBET
14. IlpouuTaiiTe TEKCT M BbIOEPUTE NPABUIbHBIN 0TBeT MaTpuiia CBsI3€il BEpIIMH MEX]ly COOOM:
A) HummaeHTHOCTH
b) CwmexnHocTn
B) Iuxmnos
I') dynpgameHTaIbHBIX pa3pe30B
IIpaBuabHBII 0TBET O
15. YcranoBuTe cOOTBETCTBHE:!
1 He Ga3UCHBIE JIOTUIECKUE OTIePAITN A) KoHbHKIMS, TU3IOHKITUS
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2 oriepatiysi TCOpUH MHOYKECTB b) Cummerpuueckas pa3HOCTh
B) Hlrtpux JlykaceBuua
IIpaBuiabHblii oTBET 1-A, 2-b
16. YcTraHoBHUTE COOTBETCTBHE.
1 Oniepartust Teopun rpadoB A) YnaneHue BepUIUHBI
2 Onepanyst Teopun MHOKeCTB b)) JlomonHeHue
B) Ulrtpux JlykaceBuua
IIpaBuabHbIi 0TBET 1-A, 2-b
17. YcranoBuTE COOTBETCTBHE.

1 3amaya o kpaTyalIeM ImyT| A) Jle#kcTpsl
2 3aiaya 0 MaKCUMAJTbHOM ITOTOKE b) ®opna-dankepcona
B) ®nepu

IIpaBuabHbIi 0TBET 1-A, 2-b
18. IIpounTaiiTe TekcT U BblOepUTe NPABWIBHBIN OTBeT: COBEPLICHHYIO IU3BIOHKTHBHYIO
HopMasibHY10 opmy (CIAHD) MOKHO MOTYUUTH CIAEAYIOIIMMH CIIOCOOaMHU:
a) C MOMOIIIBIO TAOJIHI] HCTUHHOCTH;
0) UHTYUTHUBHO;
B) PaBHOCHJIBHBIMU MPe00pa30BaHUSIMU;
I') C IOMOLIbIO TEOPUH MTPETUKATOB.
IIpaBuibHBINH 0TBET aB
19. IIpoyuTaiiTe TeKCT M BbIOepUTEe NMPABWIbHBIN OTBeT: UYHCIO 3JE€MEHTOB B KOHEUYHOM
MHO’KECTBE Ha3bIBACTCS:
a) KOJINYECTBOM,;
0) MOIIIHOCTHIO;
B) HHOUHUYMOM;
I') IapOCOYETaHUEM.
IIpaBuibHbIA 0TBETa 20
20. IlpounTaiiTe TeKCT U BblOepuTe NPaBUIbHBIN 0TBeT. Oniepaliuu MaTEMAaTUYECKON JTOTUKU
HE SBISAIOTCS 0A3UCHBIMU:
a) UMIUTHKAIIWS;
0) KOHBIOHKIIHS;
B) DKBUBAJICHIINS,
r) wrpux Ileddepa.
IIpaBuibHBINH 0TBET aB

OIIK-3 - CnocoOeH pemiaTh CTaHIApPTHBIC 3a7a4d MPO(ECCHOHATBEHON JesTEIPHOCTH HAa OCHOBE
UHPOPMALIMOHHOM M Oubnuorpaduyeckoil  KyJabTypbl €  HPUMEHEHHEM  HH(pOPMAIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTMH U C yY€TOM OCHOBHBIX TpeOOBaHMI MH(POPMAIMOHHON 0€30M1acHOCTU

OIIK-3.4. Ananu3upyeT ¥ CUCTeMaTU3UpyeT pa3HOPOAHbIE TaHHbIE, OLleHUBAET 3((HPEeKTUBHOCTh
IpoLEAYp aHaIu3a IpoOieM U MPUHATUS PELICHUH B TPoPeCcCHOHAIBHOMN 1eATeIbHOCTH

21. IlpouuTaiiTe TeKCT M Bbi0epuTe NPaBUJIbHBIN oTBeT [IpounTaiite TekcT, BHIOEpUTE OAMH
MpaBWIbHBIN 0TBeT. D¢ (deKkTuBHAS MporpaMMa 6e30MacHOCTH TpedyeT cOaTaHCUPOBAHHOTO TPUMEHEHHUS:
a) TEXHUYECKUX 1 HETEXHUYECKUX METOOB;

0) KOHTPMEp U 3alTUTHBIX MEXaHNU3MOB;

B) (U3MUECKOM OE30MaCHOCTH U TEXHUUECKUX CPEICTB 3aIIHTHI,

r) mpoueayp 06e3onacHocTy U mudpoBaHUs.

IIpaBnibHbBIH OTBeT: a)

22. IIpounTaiiTe TeKCT M BbIOepuUTe NpaBWJIbHBbIA OTBeT CpencTBa 3allMTHI, NIPU3BAHHBIC
CO3/1aTh HEKOTOPYIO (PU3MYECKH 3aMKHYTYIO Cpely BOKPYT OOBEKTa U 3JEMEHTOB 3allUThl 3aMKHYTYIO
Cpely BOKPYT 00BEKTa U 3JIEMEHTOB 3alllUThI

a) OpraHu3alMOHHO-aIMUHUCTPATUBHbIE

0) TEXHUYECKHE
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B) METO/I0JIOTUYECKHE

I') IpOrpaMMHBbIE

IIpaBubHBII O0TBET: 0)

23. IIpounTaiiTe TEKCT M BbIOEpUTE NPABWILHBIN 0TBeT M ieHTrdukanus

a) pacrio3HaBaHue uHOOpMaIuu

0) oIHOE UTHOPUPOBAaHUE WH(OPMAITUU

B) IPUCBOEHUE KAKOMY-TTHOO0 OOBEKTY WM CYyObEKTY YHUKAJIBHOTO UMEHH WM 00pasa

T') IOCJIE0BATEIBHOCTD ACHCTBUH, MPUBOASIINX K TOHUMAHHUIO HH(POPMAIIUU

IIpaBUIBbHBII OTBET: B)

24. IlpouuTaiiTe TeKCT U Bbi0epuUTe NMPAaBHJIbHBINA OTBeT YCTAaHOBJICHHWE CHUCTEMBI Maposiei
OTHOCHUTCS K METOJTY

a) UACHTU(DUKAITIH

0) patuduxanuu

B) ayTeHTU(HUKAIIUN

r) Bepudukanuu

IIpaBu/bHBIH OTBET: B)

25. YcraHoBHUTe NPABUJIbHYI0 M0CJI€I0BATEJIbHOCTb. YCTAaHOBUTE IMOCIEAOBATEIHLHOCTh
o00paboTku pobdsieM U T-cimyx00if KOMITaHUH

a) 3aKphITHE TPOOIIEM

0) BBISBIICHHE IPUYHH UHIHICHTOB

B) peructparus npoodiem

T) perieHue npoodyem

1) aHAJIU3 UHIIUJICHTOB

IIpaBuiabHbIi 0TBET: 1) —0) —B) —T) —a)

26. YcraHoBMTe MNPAaBUJIbHYK M0CJ€I0BATEIbHOCTb. YCTAaHOBUTE IOCIEIOBATEIHLHOCTh
o0paborku nHmmaeHTa UT-ciry:x60i Kommanuu

a) KaTeropu3alus UHIUICHTA

0) perucTpanus HHIUACHTA B) TIPUEM 3aIlpoca OT MOJIb30BaTENs

I') 3aKpBITUE UHIIUAECHTA

1) YBE€ZOMJICHHE I10JIb30BATENS O PEILICHUU

€) pelleHre NHIMICHTa

IIpaBuiabHbIH 0TBeT: B) —0) —a) —€) — 1) —T)

27. YeTraHoBUTE NPAaBHIIBHYIO NOC/1€10BATEIbHOCTD 3TAoB B (GOpMUPOBAHUH MTPEICTABICHHUH O
Mepax I10 3a1uTe HHPOopMaInu:

a) MOsIBJICHNE TeXHUYECKHUX CPeJICTB 00pabOTKH HHPOPMALIMY U TTepelaul COOOIIEHHH ¢ TOMOIIIBIO
ANEKTPUUECKUX CUTHAIOB M AJIEKTPOMArHUTHBIX TOJIEH;

0) Ha4aJo0 CO37aHUsI OCMBICIIEHHBIX M CAMOCTOSITENIbHBIX CPEACTB MU METO/I0B 3aIlUThI HH(POPMALINY;
B) BHE/IPEHUEM aBTOMATU3UPOBAHHBIX CUCTEM 00pabOTKH, epeiayl U XpaHeHus: HH(POpMalnu.

IIpaBuibHbIi 0TBeT: 0), a), B)

28. ¥YcraHoBUTe COOTBeTCTBHe. YKa)XUTE IPAaBUIbHOE COOTBETCTBUE MEXAY O0a30BBIMU
NPUHIUIIAMH 3aIIUTHl HHPOPMALIUU U UX CYIIHOCTBIO:

1. KonduneHmanbHOCTb.

2. IlenocTHOCTS.

3.JIocTynHOCT®.

BapuanTsl 0TBETOB:

a) oOecrniedyeHHe 3aIMIIEHHOCTH WHOOPMAIMOHHBIX JaHHBIX OT M3MEHCHWH W HapYyIICHUH WX
CTPYKTYpBHI B IIpoLiecce ux coopa, 00paboTKu, epesadn U XpaHeHHS;

0) nadopmarusa JOCTymHA IS TOJB30BaTeNIeld IO MEepe BOSHUKHOBEHHS Y HUX HEOOXOJIMMOCTH B
HEli;

B) B3aMMOJEICTBOBATh C HH(pOpPMAIMEl MOTyT TOJBKO JIMIA, KOTOphle 0e3 He€ He MOryT
OCYILECTBIISATH CBOIO Pa0OUYIO JESITEeIbHOCTb U BBITOIHATH CBOM JOJDKHOCTHBIE 0053aHHOCTH.

IIpaBuabHbIii oTBeT: 1)-B, 2)-a, 3)-0
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29. 3akonunTte ¢pasy. OTBeT cjeayer 3amUcaThb ¢ MAJeHbKOW OYKBbI, B MMEHHTEJIbLHOM
najaexe: CBoiicTBO MH(OPMALINU, 3aKITIOYAIOINIEECS B JOCTATOYHOCTU NAHHBIX JJISl TIPUHSTHS PEIICHUS,
Ha3bIBAETCH ...

IIpaBWIbHBII OTBET: MOJHOTA

30. 3akonuurte ¢ppaszy. OTBeT cieayer 3amMUcaTh ¢ MAJEeHbKOH OYKBbI, B MMEHHTEJIbLHOM
najaexe.. CrtocoOHOCTh CUCTEMBI BBIIIOTHITH TPEOyeMy0 padoTy B TCUCHHUE 33IaHHOTO BPEMEHU

IIpaBWiIbHBII OTBET: HAJEKHOCTD

WucTpykuus 1o BeinosiHeHU0. IIpu oTBETE Ha BONPOCHL:
BreiOpare oauH  mpaBwibHBIA  oTBeT. JlomomHuUTH  (pasy, COMOCTaBUTb, YCTaHOBHUTH

IIOCJICA0OBATCIbHOCTD

BOHpOCH JJIA CaMOCTOSITEILHOM IMOATOTOBKH K 3a4Y€TYy C OLIeHKOI‘/'I

1.  JlaTp ompeneneHre MHOXKECTBa. YKa3aTh CIIOCOOBI 3a1aHUA MHOKecTB. [IpuBecTH mpuMepHI.

2.  XapakTepu3oBaTb NpPOCTEHIINE oONMepauud Hal MHOXXecTBaMH. OOBSCHUTH WX COJEpKaHUE C
MIOMOILBIO THarpaMMsbl Dilniepa.

3.  [artp ompenenenue OyneaHa M MOLIHOCTH MHOXKECTB. XapaKTEPU30BaTh MOIIHOCTh OECKOHEYHBIX

MHOJKECTB, X CBoMcTBa. [loka3aTb OTAenbpHBIE CBoiicTBa. OIpenenuTh MOHATHA aKTyaJlIbHOM U
a0CcoMOTHOI 6ECKOHEUHOCTH.

4. Onpenenuts anredpy MHOXKeCTB. llepedrcinTh OCHOBHBIE TOXIECTBA TEOPUHA MHOXKECTB. Jlokas3arh
OTHeNbHBIC TOXAEeCTBA. ONpeaennuTh ABOMCTBEHHOCTD TOXKIECTB.

5. [arp ompeneneHHe HEYETKOTO MHOXKECTBA, (YHKUIUH MPUHAIICKHOCTH HEYCTKHX MHOXECTB.
[IpuBecT npuMepsl HEUETKUX MHOKECTB.

6. Jlatp ompeneneHue JeKkapToBa IPOU3BEIEHUS MHOXKECTB, KBajJpaTra MHOXECTB, N-apHOTO
Mpou3BeIeHUs] MHOKecTB. OnucaTh CBOWCTBA I€KapTOBa POU3BEICHMS.

7.  XapakTtepm3oBaTh OTHOIIEHHS Ha MHOXecTBaXx. CdopMmynupoBaTh TpadUUecKue CIIOCOOBI

MpeicTaBIeHus oTHoMEeHUH. [IpuBecTr mpuMepsl OWHAPHBIX OTHOIIEHUA.

Onwucathb CBOMCTBa OMHAPHBIX OTHOIICHUH. YKa3aTh UX rpaduuecKoe MmpeacTaBlICHUE.

9. Onpenenute N-apHble OTHOWIEHUWs. JlaTh ompeaenecHue pesiUMOHHBIX OTHoweHuU. IlpuBectn
MPUMEPHI JUarpaMM 3aJaHusl OTHOIICHUH

10. Jlate ompexaencHUE pPENSIUOHHON aireOpbl. llepedncianTh Omnepanuu PESIMOHHON  anreOphl.
IIpuBectu mpumepsL.

11. [laTp onpexeneHue W MEPEUUCIUTh CBOMCTBAa OTHOLIEHUS SKBUBAJICHTHOCTH. ONpPEAETUTh MOHATHE
¢dakTop-mHOXkecTBa. [IpuBecTr nmpumMepsl.

12. KnaccupunupoBaTh OTHOIICHHS TOPsIIKA. YKa3aTh CBOMCTBA OTHOIICHHHA MOPSIKA.

13.  Omnpenenuts nuarpammel Xacce. [IpuBectn npumepsl.

14.  OmpenennTs MUHOPAHTHI U MAXKOPAHTHI HA MHOXecTBe. J[aTh onpenenenne nHprMyMa 1 cynpemyma,
MUHHMYyMa 1 MaKCUMyMa.

15.  MomHocTH MHOXECTB. beckoHeuHble MHOKeCcTBa. PABHOMOIITHOCTb.

16. [aTb onpenenenus oroOpaxenus 1 pyHKIMK, 00paTHOH GYHKLIMHU U 0TOOpakeHusl. YKa3aTh CrocoOb
3ajmanus GyHKiuid. Onpenenuts nousatue QyHKIMOHaNa, onepaTopa. OOCYAUTh OTINYMS OUEKIIUH,
CYPBEKLIUHN U MHBEKIUH.

17.  Omnpenenuts npeamMet KOMOMHATOpUKU. OTpeenuTh OCHOBHBIE TeOpeMbl KoMOMHaTOpUKH. [IpuBecTn
¢dbopMmyity BKIIOUEHHs M HCKIodeHus. OmnpenenuTs ONEpalyy pa3MEleHHs, NEPecTaHOBKH U
coueTaHMs. YKa3aTh OTIIMYHS ONepalunii 6e3 MOBTOPEHUH U ¢ TOBTOPEHUSIMHU.

18. [aTtp ompenenenune OwHOMHanmbHOTO Kod3(dduuumenra. BriBectn ¢dopmyny Omnoma HbroToHa.
[IpuBectn 0606meHHbBIe HopMysl OnHOMa HeloTOHA.

19. [Jarp ompenenenne rpadel. Onucath OCHOBHBIE MOHATHS rpadoB. YKazarh OTIMYHS MEKIY
OpPHEHTHUPOBAHHBIMU W HEOPUEHTHPOBAHHBIMU Tpadamu.

20. Knaccudummposats rpadsl. Onpenenuts MynbTUrpadsl u ncesgorpadsl. OnpenenuTs onepanuy Ha
rpadax.

21. VYka3zare crnocoObl 3ajgaHusi rpadoB. XapakTepu3oBaTh MATPUIy HHIUACHTHOCTH W MAaTPHILY
cMeKHOCTH Tpada. YKazaTe pasnuuus MexAy crocoOamMH 3afaHusi JUIsi OPHUEHTHPOBAHHOIO H
HEOPHEHTHPOBAaHHOTO rpada.

22. Jarp onpenenenue noarpada. Onpeneauth MOHATUS CTENCHb BEPIIMHBI rpada, SKCICHTPUCHUTETA,
panuyca u nuamerpa rpada. JlaTe ompeaeneHue M OMMCaTh OPraHU3ALMIO MOCTPOSHHUS MaTPHUIIBI

*
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23.

24.

25.

26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

41.

42.

43.

44.

45.
46.
47.
48.
49.
50.
51.

52.
53.
54.
55.

56.

JOCTIDKAMOCTH Tpada.

Omnpenenuts NOHATUS MapuIpyTa, HeNH U Iukia. OnpenenuTs U IPUBECTH IIPUMEPhl TaMIIIBTOBA U
siinepoBa rpada 1 HUKIa.

Hate  XapakTepUCTUKy OpPHEHTHUPOBAaHHBIX TpadoB. OOCynIuTh JABONCTBEHHBIE  Tpadsbl.
XapakrepusoBath ceTu [lerpu. Ykazare criocoOs! uxX 3amanus. OObSICHUTE TIOHATHE «Pa3MEUCHHBII
rpad», onucaTth npaBuia cpadaTeiBaHus epexoaoB ceTu [letpu.

JlaTs onpenienenre counaibHbIX CeTel, yKa3aTh UX cBOMCTBa. OnucaTh MOKa3aTEeNN COLMAIbHON CETH.
PaccMmoTpeTs BUABI IIEHTPATLHOCTH ceTH. JlaTh 0030p mporpammer Gretl.

Jate ompeneneHue CBSI3HOTO rpada, KOMIOHEHT CBS3HOCTH, CHJIBHOM CBSI3HOCTH, BEpPIINHHOH H
pebepHoii cBsizHOCTH rpada, ykazaTh HX B3auMooTHouIeHue. [laTh ompenencHHe W TPUBECTH
COOTHOILICHHE JUISI ONPENENICHHS UKJIOMAaTHUECKOro yucia rpaga.

Hate ompeneneHue M ONPENEIUTh CBOMCTBAa APEBECHBIX I'pad)oB. YKa3aTh OCHOBHBIE TEPMUHBI,
mpUMeHsIeMble TIPU ONMCaHNK ApeBecHbIX rpados. Onucats OuHapHsie Tpadel, B-rpadsor.
OxapakTepr3oBaTh OCTOBHBIM rpad. YKazaTh MpouUeaypy MOCTPOCHUS MHUHHMAIBHOIO OCTOBHOTO
rpada. XapakreprnzoBatb anroputMmel Kpackana u Ilpuma. [IpuBectr mpuMepsl.

Yka3ats crioco0 3aganus rpada ¢ moMombio MaTpuilsl Kupxroda. Onpenenuts ee cBoicTBa. Ommcarh
OpTaHU3alMIO UCTIONB30BaHus MaTpulbl Kupxroda amns onpeaenenus yncia ocToBoB rpada.
XapakrtepuzoBatb anroput™M Jeilkerpsl. [lpuBectu mpuMepsl €ero UCIOIb30BaHUS AJI1 OIPEACICHUS
MUHHMMAJIBHOTO PACCTOSHUA Ha rpade.

Jatb onpezaeneHue OyJIeBO anreOpsl.

OHpCI[CHCHI/Ie IIOHSATHEC BBICKA3bIBaAHUA. OHpC[IeJ'II/ITI) Orcpanuu Ha MHOXECTBC BBICKA3bIBaHUM.
[IpuBecTr OCHOBHBIE TOXAeCTBa OyieBol anreOpsl. [loka3aTh OTHEIbHBIE TOXKIECTBA.

Omnpenenuts noHsTHEe QyHKOMH anredpsl Jorukd. CHopMymupoBaTs TeopeMy O yHcie OyIeBBIX
¢yskuuii. [lepeuncnuTh 1 yka3ath cBocTBa OyJeBBIX (DYHKIIMU OT OJHONW MEPEMEHHOH.
[lepeuncnuth, yka3aTh OCHOBHBIE COOTHOILEHHSI, IPUBECTH TaOINULIBI HCTUHHOCTH OYyJIEBBIX (DYHKLIUH
OT /IByX IIEPEMEHHBIX.

[MpuBect mnpumepsl anreOp Ha OCHOBE JIOTMUECKMX GyHKUIWH. Onpenenuts MOHATHE
(hyHKITMOHATBHO-TIOTHOTO Habopa GyHkuuid. Onpenenuts anredpy XKeramknHa.

XapakTepu3oBaTh CHELUAIbHBIE pa3IoKeHus: OyneBbIX (yHKIMHA. OmnpenenuTs COBEpIICHHbBIE
Hopmanbhble Gopmbl, CIH® u CKHO.

OOBSICHUTH OpraHM3alUI0 MOCTPOCHUS AW3BIOHKTHBHOW U KOHBIOHKTUBHOW HOPMANBHBIX (OpM,
ITOPUTMBI UX TIOCTPOCHHSL.

[NepeuncnuTs METOIHI MUHUMH3ALIMH OYJIeBBIX (GYHKIUH. XapakTepu3oBaTh KapTel KapHo.
OHpe}IeHI/ITB CYHICCTBECHHBIC u HECYIICCTBCHHBIC TNEPEMCHHBIC, CIocoObI BBISABJICHUS
HECYIIECTBEHHBIX IEPEMEHHBIX 1 MUHUMHU3ALUN QYHKIHUH anreOpbl IOTHKH.

Hate ompenenenue rpaHu, pedpa runepkyda. OnpeaenuTs MOHATHE MAaKCHUMAJIBHOTO HMHTEpBala,
MMIUIMKaHThI. XapakTepu3oBaTh MeTo KBaiiHa. [IpuBecTu mpumMep perieHns 3aaqyu MUHUMHU3ALNH.
Hate ompeneneHue W OPraHU3aLUI0 HNOCTPOCHUS peNeiiHO-KOHTAKTHRIX cxeM. CdopmynaupoBaTh
teopemy LllenHoHa. [loka3aTe opranu3anuio ee UCIOIb30BAHUS IPH CUHTE3E JIOTHUECKUX CXEM.
Omnpenenuts OINEpalui0 HAXOXKIEHHUS TMPOU3BOJHBIX Jormueckux ¢yHkuuil. [lokazats mpuMepsl
HCIIOJIb30BaHU ITPOU3BOJHBIX. XapaKTepmoBaTI) METO KaCKaJ0B IIPpU CUHTE3€C JIOTUYCCKUX CXEM.
Caenatb 0030p 2JIEMEHTOB TPAAULUOHHOHN JOTUKU. [lepeunciants OCHOBHBIE (DUTYPBI, CUIIIOTH3MBI.
XapakTepu30BaTh JIOTHYECKUI KBaparT.

Omnpenenuts MoHsATHE POPMATEHON CHCTEMBI.

Omnpenenuts GOpPMaNBHYIO CUCTEMY «UCUUCIICHUE BBICKA3bIBAHUI.

XapaKkTepHu30BaTh METO/ A0Ka3aTeIbCTBA TeopeM Bonra.

XapakTepru3oBaTh METO.T pe30oroun. OnpeennuTh ONePario PE30TIOIIH, PE30IHBEHTHI.
XapakTepu3oBaTh JU3BIOHKTHI X0pHA. [IpuBecTu npumMepsl.

Omnpenenuts GopmManbHyto cucreMy «VcuncieHne npeanKaToBy.

XapakTepru30BaTh KBAHTOPHI CYIIIECTBOBAHUS M BCEOOITHOCTH. [I[pMBECTH COOTHOIICHHS B3aUMOCBSI3H
KBAHTOPOB.

CdhopmynnpoBaTh OCHOBHBIE COOTHOILIEHHS JIT€OpPbI MPEIUKATOB.

Hatb onpenenenue npeaBapeHHON HopMaibHOH popmbl. CHOPMYIHPOBATH aJrOPUTM €€ MTOCTPOCHHUSI.
Jatb onpeaenenne ckoieMoBckas HopManbHas popma. CHopMyTUpoBaTh alropuT™M ee MoTydCHUsI.
XapaKkTepu3oBaTh PE30JIOUMI0 B  HCYHUCICHUHM TPEIUKATOB, XapaKTEpU30BaTh  ONEPALUI0
yanpukanun. OnpenenuTs NOHATHE Hauboee 001ero yHu(puKaTopa, OpraHu3aliio HCIOIb30BaHU
B OTIEpAIIH PE3OITIOINH.

Jatp onpenenenue Kojaa U KOAUPOBAHMSL.
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57.  KrmaccuduimpoBaTh KOsl XapaKTEPHU30BaTh N30BITOYHBIC KOIBI.

58. Xapakrtepu3opatb andaBuTHOE KOAUpOBaHKE. [IpuBeCcTH MPUMEPHI KOJOB.

59. OmnpenenuTs NOHATHE pa3feauMbIX cxeM. [IpuBecTu HepaBeHcTBO Makmuiiana. [lokasars npuMepsl
KOJUPOBAHUS U JEKOJUPOBAHMUSL.

60. JlaTp ompeneneHre HEPABHOMEPHOTO KOIUPOBAHUS, KOJUPOBAHUS C MUHIMAIHHON N30BITOYHOCTHIO.
XapaktepuzoBatb Metoa ®@ano, meton Xaddmana. [Ipusectn npumepsl. Haiitn oTnnyms.

61. IIpomemonctpupoBath ¢(opmbl mpeactaBieHus uymcesn B OBM. [laTh XapakTepuCTHKY CHCTEM
CUMCIICHHUS.

IIponeMOHCTpUPOBATH YMEHUE PEIIATH 33Ja4H [0 IEPEBOAY YUCEN U3 OAHON CUCTEMBI CYUCIICHHUS B APYTYIO,

BBITIOJTHEHUST apU(PMETHIECKUX ONEPALNid B Pa3IHYHBIX CHCTEMax CUMCIICHUSI.

6. METOANYECKHUE MATEPUAJIBI, OIPEJAEJAIOINIUE ITPOLUHEAYPbI ONEHUBAHUA

KoMmiekT OLEeHOYHBIX CpeACTB XpaHWUTCA Ha Kadenpe, MOAJICKUT OOHOBIECHUIO IO Mepe
HeoOXxonuMocTH. Jlsl TpOMEXYTOYHOW aTTecTallii B BUAE 3k3ameHa kKaxaoe OC mo aucuuruivHe
OOHOBJIIsIETCA M yTBEp)KIaeTcs 3a 14 qHel 10 Hayala CECCUMOHHOTO MEPHOAA M XPAaHUTCS B HEOCTYITHOM
MecTe OT HECAHKIIMOHUPOBAHHOTO AocTyna. OTBETCTBEHHOCTh HECET Kadepa.

[Topsimox mpoBeAeHUs TEKYLIEro KOHTPOJIsS YCHEBAEMOCTH U IPOMEXKYTOYHOM arTecTanuu
obyuatontuxcsi o OIIOII permamentupytorcs [lojokeHneM O TEKyIeM KOHTPOJIE YCIEBAEMOCTU U
IPOMEKYTOUHOM aTTecTalMy 00yyaroIuxcs Mo MporpaMMaM BeIcIero 00pa3oBaHusl.

Texymumii KOHTPOJIb YCIIEBAEMOCTH SIBJISIETCSI POPMOI KOHTPOJISI KA4eCTBa 3HAHUNA 00y4JaroIInXCs,
OCYILECTBIIIEMOIO0 B MEKCECCUOHHBIM MEepuoJi 0Oy4eHHUs C LENbI0 OIpPEesIEHUs] KauyecTBa OCBOCHMS
OIIOII.

Texyuuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIAETCS: Ha JIEKIUAX, IPAKTUYECKUX (CEMHHAPCKHX)
3aHATUSIX, B paMKaX KOHTPOJISL CAMOCTOSITENIbHOM paOOTHI.

OOyuaronecss 3apaHee HHGOPMUPYIOTCS O KPUTEPHUSX U IMPOLEAYpe TEKYLIEro KOHTPOJISL
yCIIEBaEMOCTH TIPETIOAABATEISIMHU TI0 COOTBETCTBYIOIIEH yUeOHOH TUCIMITIIMHE (MO/IYJIIS).

VYcneBaeMoCTh IpU TEKYLIEM KOHTPOJIE XapakTepu3yeT O00beM M KauyecTBO BBIIOJHEHHOH
00ydJarmuMcst paboTHI IO JUCIHUILTHHE (MOIYITIO).

[Tenarornyeckue BuabI U (OPMBI, UCIOIB3YyEMBIE B IIPOLIECCE TEKYILETO KOHTPOJIS yCIIEBAEMOCTH
0o0y4aroluxcsi, ONpEeAeNsIoTcs METOIWYEecKOoW Komuccued kadenpsl. BpiOupaemblii BUJI TEKyLIETo
KOHTpOJIsl obecreurnBaeT Haubosee MONHbIM U OObEKTUBHBIA KOHTPOJIb (M3MEpeHHe U (UKCHUPOBAHUE)
YPOBHSI OCBOEHUS PE3YJIbTATOB 00YUYEHHUS 10 TUCHUIUINHE.

[TpenonaBaTeny MperoCTaBISIOT CBEJACHHUS O TEKYyIIeH ycreBaeMOCTH O0ydYaroIluXcs B paMKax
IPOBEJCHUS TEKYIIEH aTrTecTallid B CEMECTpe B JeKaHaThl/ y4eOHBIM OTAEd HMHCTUTYTa B CPOKH,
OIIpeZICIICHHBIE BHYTPEHHUMU PACIOPAIUTENIBHBIMYU JOKYMEHTAMU HHCTUTYTA.

B nmemsx obecrneueHuss TEKyHIero KOHTPOJSI YCIIEBAEMOCTH IMpenojaBaTellb MPOBOJIUT
KOHCYJIbTaIUH.

[IpenogaBarens, BeAYLINI 3aHATUS CEMUHAPCKOTO TUIIA, IPOBOAUT aTTECTALINIO O0YyUaIOUINXCs 3a
OpouIeIIINi nepuol. ATrecTanuss NPOBOAUTCS, €CIU TPOBEACHO HE MEHee 3 MPaKTHYECKHX
(ceMHHapCKuX) WK J1abOpaTOPHBIX 3aHATHM, B YCTAaHOBJIEHHBIE JI€KaHATOM CpPOKH, HE pexe | pasza 3a
yueOHbIi cemecTp. OOyuaromyecs: aTTeCTYIOTCS ITyTeM BBICTABJIECHUS B COOTBETCTBYIOILYIO TPYIIIOBYIO
BEJIOMOCTb 3aIIUCEH 110 CUCTEME: «aTTECTOBAH» WM «HE aTTECTOBAHY.

[IpenogaBarenp, NMpOCTaBiAsl UTOIM TEKYIIEW aTTECTAllMU, JOBOJUT PE3YyJIbTAThl aTTECTALUU 10
CBEJICHMSI CTYACHUECKON Tpynmbl U OOBSICHSIET MNPUYMHBI OTPUIATENBHOM aTTeCTallud MO 3amlpocy
oOyuJarorerocs.

[Tpu arTecTanyu 00y4aromUXCsl YYUTHIBAIOTCS CIEAyIONINe (PaKTOPHI:

— pe3yabTaThl pabOTHl HA 3aHATHUSAX, TOKa3aHHBIE MIPU 3TOM 3HAHUS MO JUCHUIUIMHE (MOIYIIIO),
YCBOEGHHE HABBIKOB IPAKTUYECKOIO INPUMEHEHHUS TEOPETHMYECKUX 3HAHWM, CTENEHb AaKTHMBHOCTH Ha
MPAKTUYECKHUX (CEMUHAPCKUX ) 3aHATHUSX;

— pe3yJbTaThl U AKTUBHOCTH yYacCTHUsSl B CEMHHApaX U KOJJIOKBUYMAX;

— pEe3yJbTaThl BHIMOJIHEHHSI KOHTPOJIbHBIX padoT;

— pe3ynbTaTbl M OOBEM BBINOJHEHHBIX 3aJ@aHUM B paMKaXx CaMOCTOSITEIbHOH paboThI
00yJaromuxcs;
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— pe3yJbTaThl JIMYHBIX O€Ce]] CO CTYACHTAMHU 0 MaTeprally Y4eOHOM TUCIUTUTMHEI (MOIYJIS);

— TIOCEUIeHHE CTYJIEHTaMH, CEMUHAPCKUX M MPaKTUUYECKUX 3aHATUH, Ta0OpaTOpHBIX paboT;

— CBOEBpEMEHHasl JUMKBHJAIUS 3aJ0JDKEHHOCTEH 10 MPOWIEHHOMY MaTepHualy, BO3HHUKIIMX
BCJIC/ICTBUE TIPOMYCKAa 3aHATHH JTHOO HEYJOBICTBOPUTEIBLHBIX OICHOK IO pe3yibTaraM padoThl Ha
3aHATHUSAX.

— pe3yJbTaThl IPOXOXKACHUS KOHTPOJIBHBIX TOUEK 10 IUCHUIUIMHE.

I[IpomexyTouHas arrecTanmus OOYyYAIOIIUXCS WHCTUTYyTa SBISETCS (GOPMOM  KOHTPOJIS
pe3yNbTaTOB OOyUYEHUs MO AUCLUUIIIMHE C IeJIbI0 KOMIUIEKCHOTO OMPEJIENICHNUs COOTBETCTBUS YPOBHS U
KauecTBa 3HAHUH, YMEHUH M HABBIKOB O0yYaromuxcs TpeOOBAaHUSM, YCTAaHOBJICHHBIM 00pa30BaTeIbHON
MPOTPaMMOi.
®opMHUPOBAHUE OLIEHKU TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTAllMU MO UTOraM
OCBOEHUS JUCIUIUIMHBI OCYIIECTBIISIETCS C HMCIOJIb30BAaHUEM MATHOANIBHON CHUCTEMbI OLIEHKH 3HaHHM
oOyyaroumxcsi.

Metoauueckre MaTepuaibl, OIPEaSNISIONINe IPOIeyphl OLICHUBAHUS 3HAHUN, YMEHUI, HABBIKOB
U (MIU) OmbITa ACSITENHFHOCTH, XapaKTEepPH3YIOMUX 3Tanbl (GopmupoBaHus kommnereHuui [Ipouemaypsl
OILICHMBAHMSI BKJIFOYAIOT B C€0s TEKYLIUI KOHTPOJb U MPOMEKYTOYHYIO aTTECTALIMIO.

Texkyuuii KOHTPOJb YCIIEBAEMOCTH MPOBOAMUTCS C HCIOJIb30BAHMEM OIEHOYHBIX CPEJICTB,
MPEJICTABICHHBIX B M. 5 JAaHHOTO MPUIOKEHUA. Pe3yIbTaThl TEKyIIEro KOHTPOJIS JOBOASTCS 10 CBEICHUS
CTYJICHTOB JI0 IPOMEKYTOUHOM aTTectanud. [IpoMexxyTouHas arTecTarys MpoBOIUTCs B (hopMe IK3aMeHa
U 3adera. DK3aMeH MPOBOJUTCS MO PACIHMCAHUIO SK3aMEHAIIMOHHOM CECCHMM B MHCHMEHHOM BHJIE.
KonunuectBo BompocoB B s3k3ameHaliMoHHOM 3a1aHuu — 30. [IpoBepka 0TBETOB U 00BSIBICHUE PE3YJIHTATOB
MPOU3BOJIUTCS B JICHb dK3aMeHa. Pe3ybTaThl aTTecTalluu 3aHOCITCS B 9K3aMEHAIIMOHHYIO BEAOMOCTh U
3aUETHYI0 KHIDKKY cTyaeHTa. CTyACHTHI, HE MPOIICANINE MPOMEKYTOUYHYIO AaTTECTAIMIO MO TpaduKy
CECCHH, JOJKHBI JIMKBUAUPOBATH 33/I0JDKEHHOCTD B YCTAHOBJICHHOM HOPSIKE.

7. OCOBEHHOCTHU OCBOEHUA JUCHUIIJIMHBI J151 UHBAJIMOB U JIML C
OI'PAHUYEHHBIMU BO3MOXKHOCTAMHU

AnantupoBaHHbIE OLIEHOYHBIE MaTepualibl cofepxarcs B anantupoBanHoil OIIOIL. OGyuenue
00y4aroIuXxcsi ¢ OTpaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBBS TP HEOOXOJUMOCTH OCYIIECTBIISIETCS
Ha OCHOBE aJalTUPOBAaHHOM pabodel MporpaMMmbl C HCIOJB30BAaHMEM CHEIMAJIbHBIX METOJIOB
0o0y4yeHUsT M  JUJAKTHYECKUX  MaTEPHAJIOB, COCTaBIEHHBIX C Y4€TOM  OCOOEHHOCTEH
NCUXO(U3UUECKOTO PA3BUTHUSA, HHIUBUAYAIBHBIX BO3MOXKHOCTEH M COCTOSIHUS 3[I0POBbS TaKUX
obOyuaromuxcs (o0ydaromierocs).

CamocrosrenbHas paboTa 00ydarOUIMXCS C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHM 370POBBS U
MHBAJINJIOB M03BOJISIET CBOEBPEMEHHO BBISIBUTH 3aTPY/IHEHUSI U OTCTaBaHUE U BHECTH KOPPEKTUBHI B
yueOHy10 eaTebHOCTh. KOHKpeTHbIe (POPMBI U BUIBI CAMOCTOSTEILHON PabOThl 00yUarOIINUXCs JIHI
C OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbSl U MHBAJINWJOB YCTAHABIMBAIOTCSA IPEINOAABATEIIEM.
Br16op ¢popm 1 BUJIOB caMOCTOSTENbHON pabOThI, 00yUYaIOIIUXCsI ¢ OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU
3/10pOBbS U1 MHBAJIMUJOB OCYILIECTBIIIETCS C YUETOM MX CIOCOOHOCTEH, 0COOEHHOCTEN BOCHIPUSTUS U
TOTOBHOCTH K OCBOCHMIO yueOHOro MaTepuana. @opMbl CaMOCTOSATENbHOW PabOThl yCTaHABIMBAIOTCS
C YYETOM MHAMBHUAYAIbHBIX CUXO()U3NUECKUX 0COOEHHOCTEN (YCTHO, MMCbMEHHO Ha OyMare Ui Ha
KOMITbIOTEpE, B )OPME TECTUPOBAHUS, SJTEKTPOHHBIX TPEHAXKEPOB U T.I1.).

OcHoBHbIE (OPMBI NPEACTABICHUS OLIEHOUHBIX CPEJICTB — B NeyaTHOU (opme win B popme
AJIEKTPOHHOTIO JIOKyMeHTa. Jlis oOydwaromuxcs ¢ HapyIIEHUsIMH 3pEHUs MpeaycMaTpuBaeTcs
BO3MOXXHOCTh IIPOBEJCHHSI TEKYIIEro W IMPOMEXYTOYHOIO KOHTpOJdsl B ycTHOM ¢opme. [lis
o0yyaromuxcs ¢ HapyIIeHUAMHU CllyXa MpeayCMaTpUBAeTCs BO3MOXHOCTh MPOBEJIEHHS TEKYIIEro U
IIPOMEKYTOUYHOTO KOHTPOJIsI B TUCBMEHHOU (hopme.
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Ta6muma 7.1. Kateropuu o6y4darommxcs ¢ OB3, crioco6sl BocnpusaTus My WHGOpMaIuu

1 MCTOJbI UX 06yquH51.

Kareropun o0ydaroniuxcs mno MeTtop1 00yUeHUS
HO30JIOTUSIM

c Cnensle. Croco6 | AynnanpbHO-KHHECTETHYECKHE, IMPEeIyCMaTpUBAIONINE  IOCTYILUICHUE

HapyLIEHHUs | BOCHPUSATHS yueOHOM HHPOPMAIK OCPEACTBOM CIIyXa M OCS3aHUsL.

M M 3peHus | MH(opManmu: MoryT ncnonb30BaThcsi NPH YCIOBUH, YTO BU3yajbHas HH(pOpMaunus
0CsA3aTeNIbHO- OyzeT aganTupoBaHa AJS JIUI ¢ HAPYIICHUSMH 3pEHUS:
CIIyXOBOH BU3yallbHO-KMHECTETUYECKUE,  TpeAloyaralolue  nepejadyy  H
CrnaboBupsmue. BOCTIpHSTHE YUeOHOH HHPOPMAIIUK MTPY TIOMOILIH 3PSHUS M OCS3aHUS;
Crroco6 ayIouo-BU3yaJIbHbBIE, OCHOBAaHHBIE HA  IPEICTaBICHUE  y4ueOHOH
BOCTIPHATHS nHPOPMALUK, TPU KOTOPBIX 3aJCHCTBOBAHO 3PUTEIHHOE U CIYXOBOE
nH(pOpMaIuu: BOCIIPHUSITHE;
3pUTEIBHO- ayI10-BU3yaJIbHO-KHHECTETUYECKHE, Oa3UpYIOLIHecs Ha PEACTaBICHUN
0CSA3aTeNIbHO- nHGOpPMaLKM, KOTOpas IOCTyHAaeT IO 3PUTEIbHOMY, CIyXOBOMY H
CIIyXOBOH 0Cs13aTEILHOMY KaHaJlaM BOCTIPHSITHE.

C I'nyxue. Crnoco0 | BU3yaJlbHO-KMHECTETHYECKHE,  MOpEANoJiaraloimue  mnepegadyy |

HapyLEHNUs | BOCHPUATHSA BOCTIpHATHE YUeOHOM HH(POPMALIMK IPU IIOMOIIX 3PEHUS U OCA3aHUSL.

MU cinyxa | uH(opMmanmu: MoryT HCHONb30BaThCs NMPH YCIOBUM, YTO ayauainbHas HH(opManus
3pUTEIBHO- OyzeT aganTupoBaHa JJIsl JIUI C HAPYIICHUSIMHU CITyXa:
ocs3aTeNIbHBIN ayIouo-BU3yaJbHbBIE, OCHOBAaHHBIE HA  MpPEACTABICHUE  y4deOHOMU
Crnabocnpimamue. | WHGOPMALUK, HPU KOTOPHIX 3aJCHCTBOBAHO 3PUTEIBHOE U CIYXOBOE
Crioco0 BOCIIPUSITHE;
BOCTIPHSITUS ayJMaJbHO-KMHECTETUUECKHE,  MPEAyCMaTpPUBAIOIIME  TOCTYIUICHHE
nH(bOpMAaIUH: y4eOHO# nHPOPMALIUH TOCPEICTBOM CIIyXa M OCS3aHUS;
3puTenbHO- ayJ10-BH3YyaJIbHO-KWHECTETHYECKUE, 0a3UpYIOLINecs Ha PEICTaBICHAN
0CA3aTENIbHO- uH(pOpMaIIUU, KOTOpas IOCTyHaeT IO 3PUTEIBLHOMY, CIYXOBOMY U
CIIyXOBOI 0CS3aTEIbHOMY KaHaJIaM BOCIIPUSTHE.

C Cnocob - BU3yaJIbHO-KUHECTCTUYECKHUE;

HapyHmieHusA | BOCIIpUATHA - ayJIM0-BU3YaJIbHBIE;

M - ayIuajibHO-KMHECTETUUECKHE;

4 OIOPHO- | MH(OpMALMIL: - ayI0-BU3YaJIbHO-KHHECTETUIECKHE.

JABUT'AaTCJIb 3PUTCIIbHO-

HOT

0 anmapara | ocsi3aTeJbHO-
CIIyXOBOH

Tabmuna 7.2. — CriocoObl afantaiui 00pa3oBaTeIbHBIX PECYPCOB.
VYcnoBHBIE 0003HAUECHUS:
«+» —o0pazoBaTeNbHbIN pecypc, He TPeOyIOIIH afanTaluy;

«AD» aJanTUPOBaHHBI (opmar K O0COOEHHOCTSAM mpueMa-nepenaun UHGopMaluu
oOyuatomuxcs uHBaNMuA0oB M Jui ¢ OB3 ¢opmar obpa3zoBarenbHOro pecypca, B TOM UHCIE C
MCIIOJIb30BaHUEM CIELIMATIBHBIX TEXHUYECKUX CPECTB;

«AD»— anpTepHATUBHBIN SKBUBAJICHT UCIIOJIb3YEMOTO pecypca

Kateropuu Oo0pa3oBaTenbHbIE pecypchl
00y4aroUIMXcs 1Mo DJIeKTPOHHbIE IleuyaTHbIC
HO30J10THsIM MyJbTHM | Tpaduyeckue ayamo TEKCTOBbBIE,
enmua 3J1eKTPOHHbIE
aHAJOTH
MeYaTHbIX
H3XaHuHI
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C Crnensle AD AD (manpumep, AD AD (nampumep,
HapyLIeHU co3JlaHue (nampumep, HeYaTHBIN
1 MU MaTepHaIbHON ayauo marepua,
3peHHUs MOJIeNN OTHCaHNe) BBITTOJTHEHHBIN
rpaduIecKoro penbedHo-
o0BbeKTa TOYCHHBIM
(3DMmonenn) mpudrom JI.
Bpaiins)
CnaboBu AD AD + AD AD
It
mme
C I'myxue AD + AD + +
HapyIIeHN (manpumep,
g MU CIIyXa TEKCTOBOE
OTMCaHue,
TUIIEPCCHIIK
)
Cnabocn AD + AD + +
BILII
amue
C HapymeHusaMu + + + + +
OTIOpHO-
JIBUTaTEILHOTO
anmapara

Tabnua 7.3. - @opMbl KOHTPOJISL M OLIEHKU PE3yJIbTaTOB 00y4YeHMsI MHBaIUA0B U jmi ¢ OB3

Kareropuu
odyuyaromuxcs
10 HO30/10THUSAM

(I)opMa KOHTPOJIA U O€HKH PE3yJbTaToB oﬁyqe}mﬂ

C HapylIeHUSIMH
3peHuUs

- YCTHas MPOBEpPKaA: AWCKYCCUH, TPEHUHIH, KPYIJbIE CTOJbI, COOECEIOBAaHUS, YCTHBIE
KOJUTOKBUYMBI U JIp.;
- C HCIIOJIb30BaHUEM KoMmIbioTepa M crenuanbHoro I10: paGoTta ¢ 35€KTPOHHBIMU

ciryxa

00pa3oBaTeIbHBIMH  pecypcaMH, TeCTHpOBaHME, pedepaTbl, KypcOBbIE  IPOEKTHI,
JMCTaHIIMOHHBIE (POPMBI, €CITH TIO3BOJISIET OCTPOTA 3PEHHMS -
rpaduueckie paboThl U Jp.

C napyuieHusamu | — NMCBMEHHAs TPOBEpKa: KOHTPOJIbHBIE, Tpaduyeckue padOThI, TECTHPOBAHUE,

JIOMaIITHUE 3aJIaHus, ICCe, MUChbMEHHbBIE KOJUIOKBUYMBI, OTHYETHI U JIp.;
- C HCIOJb30BAaHUEM KOMIIbIOTEpa M creruansHoro [10: pabora ¢ 31€KTPOHHBIMU
00pa3oBaTeIbHBIMH PECYpCaMu, TECTUPOBaHME, pedepatsl,

KYpCOBBIE IPOEKTHI, rpaduyecKre padoThl, IUCTAaHIMOHHBIE (JOPMBI U JIP.

C HapymIeHUSIMH

OTIOPHO-
JIBUTATEIIHLHOTO
amrmapara

- MUCHbMEHHAS TPOBEPKA, C UCTIOIB30BAHUEM CIIELIHATIBHBIX TEXHUUECKHUX
CpeACTB (aJbTEpHATHUBHBIX CPEICTBA BBOJA, YIPABICHHUS KOMIIBIOTEPOM U JIp.):
KOHTPOJIBbHBIE, rpaduieckue paboThl, TECTUPOBAaHUE, JOMAITHHE 33/IaHUs, dCCe,
MUCHbMEHHBIE KOJUIOKBUYMBI, OTYETHI U JP.;

- YCTHas MPOBEPKA, C UCTIOJIH30BAHUEM CHEIMATFHBIX TEXHHYECKUX CPEJICTB
(cpencTB KOMMYHHKAIHA): TUCKYCCHH, TPEHUHTH, KPYTJIbIE CTOJIBI,
cobece]0BaHMsl, YCTHBIE KOJUIOKBUYMBI U JIp.;

- C MCIIOJIb30BaHUEM KOMIIbIOTepa U crennansHoro 110 (anmpTepHaTHBHBIX
CPEZCTB BBOJIA U YIIPABIICHUSI KOMITBIOTEPOM H Jp.): paboTa ¢ 3IEKTPOHHBIMU
00pa3oBaTeIbHBIMU PECYpPCaMH, TECTUPOBaHKE, pedeparhl, KypCOBbIE IPOEKTHI,
I'paduueckue paboThl, TUCTaHIHMOHHBIE (POPMBI - IPEATIOUTHTEIbHEE
00ydaronmmMcsi, OTpaHMYEHHBIM B TIEPEABIKEHUH H JP.

7.1. 3AJAHMSA JJIA TEKYIIEI'O KOHTPOJIA JJ1A HHBAJINIOB U JINILL

C O'PAHUYEHHBIMHU BO3MOKHOCTAMHU
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Texymmuii KOHTPOJIb M MPOMEXKYTOUHAsT aTTecTarusi oOydaroruxcs wHBaMHAOB U jull ¢ OB3
OCYIIECTBJIISIETCS C UCIIOJIb30BAHUEM OLIEHOUYHBIX CPEJCTB, aAAITHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBBS
U BOCTIPUSATHUS UH(POPMAIMH, B TOM YHUCIIE C UCTIOJIb30BaHUEM CIICIUATIbHBIX TEXHUUYECKUX CPEJICTB.

Texkyuuii KOHTPOJIb YCIIEBaEMOCTH Jisi oOyuarommxcsi HHBanuaoB u jun ¢ OB3 nanpasieHn Ha
CBOEBPEMEHHOE BBISIBJICHHUE 3aTPYy/ITHEHUI U OTCTaBaHUs B O0YYEHUH U BHECEHHSI KOPPEKTHBOB B YUEOHYIO
JeSITeIbHOCTh. BO3MOXKHO OCYIIECTBIEHHE BXOJHOTO KOHTPOJIS Ui ONPENENICHUs] ero ClioCOOHOCTEH,
0COOCHHOCTEH BOCIIPUATHS U TOTOBHOCTH K OCBOCHHUIO Y4eOHOTO MaTepHara.

7.2. 3AJAHMS JJISI IPOMEXYTOYHOM ATTECTAIIMU 151 UHBAJIMJOB U JIAII C
OI'PAHUYEHHBIMUA BO3MOXKHOCTSAMHAU
dopmMa TPOMEKYTOYHOW aTTECTAlMM  YCTAHABIMBACTCS C y4YETOM  HMHIMBUIYaJbHBIX
ncuXo(U3NUECKUX 0COOeHHOCTEH (YCTHO, MMCHMEHHO Ha Oymare, MMCbMEHHO Ha KOMITbIOTEpE, B hopMe
TECTUPOBaHU U T.11.). [Ipn HEOOXOAMMOCTH 00YHAIOLIMMCS TIPEIOCTABIISCTCS IOTIOJIHUTEIILHOS BPEMSI ISt
MOJATOTOBKKA OTBeTa. [IpoMexyTodHas arrectanusi, NpH HEOOXOAMMOCTH, MOXET IPOBOJUTHCS B
HECKOJIbKO 3TaroB. [ 3TOro peKOMEHIyeTCsl MCI0JIb30BaTh PyOeKHBIH KOHTPOJIb, KOTOPBIA SIBISETCS
KOHTPOJIBHON TOYKOM 110 3aBEPIICHUIO H3yUSHUS pa3/ielia WIIM TeMbI TUCITUILTAHBI, MEKTUCIUTUINHAPHOTO
Kypca, IPaKTUK U €€ Pa3IeiiOB C IEJIbI0 OIICHUBAHUS YPOBHSI OCBOCHHUS POrPaMMHOT0 MaTepuaiia. @opmbl
U CPOK IIPOBEICHUS pyOKHOTO KOHTPOJIS ONPEACIISIOTCS
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