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Conep:xanue

1. IepedeHp MIaHUPYEMbIX PE3yJIbTATOB OOYyUYEHHMS MO MUCHUILIMHE (MOIYII0), COOTHECEHHBIX C IUIAHUPYEMbIMH
pesynpraTtamu ocBoerust OITOIT BO

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO

3. O6beM AUCUMILIAHBI (MOZYNS) B 3a4YETHHIX CIMHUIIAX C YKa3aHWEM KOJMWYECTBA YacOB, BBIICICHHBIX Ha
KOHTaKTHYIO paboTy 0oOydarommxcs ¢ mpernojgaBateieM (0 BHIaM y4eOHBIX 3aHATHH) U HA CAMOCTOSTENbHYIO paboTy
oOyJaromuxcs

4. Conep:xaHue IUCIHMIDIMHEI (MOIYIS), CTPYKTYPHPOBAaHHOE O TeMaM (pa3zenaM) C yKa3aHHeM OTBEISCHHOTO Ha
HHX KOJIMYECTBA aKaJeMUYECKHX YacOB M BUJIOB YUeOHBIX 3aHATHH

4.1. CTpyKTypa ¥ TeMaTHYECKHH IJIaH KOHTAaKTHOM U CaMOCTOSTENBHON paboThI 110 JUCHUILIHHE (MO/YIIIO)

4.2. CogeprkaHue OUCIUTUIAHBI (MOIYIIN)

5. IlepedeHs y4eOHO-METOAMYECKOTO OOECIICUCHHUS TSI CAMOCTOSATEIBFHON paOOTHl 00yJaIOMUXCS MO TUCITUTLTHHE
(Momym0)

6. ®oHJI OLICHOYHBIX CPEJICTB MO TUCIUIUIUHE (MOIYJIIIO)

7. IlepedeHs uTepaTypbl, HEOOXOTUMOH TSI OCBOSHHS JUCIUTUINHBI (MOIYIIS)

8. IlepeueHb pecypcoB MHPOPMAIMOHHO-TEICKOMMYHUKAIIMOHHOHN ceTH "MHTepHeT", HeOOXOAUMBIX ISl OCBOCHHS
JTUCTIATUTHHBI (MOZIYIIS)

9. MeToanueckue ykazaHus AJsl 00y4aronnXxcs 110 OCBOCHUIO TUCHUILTHHBI (MOJYJIS)

10. IMepeuens HHOPMAIMOHHBIX TEXHOJIOTHH, HCIOIB3YEMBbIX [IPU OCYIIECTBICHUH 00pa30BaTEILHOTO MpOoIecca 1Mo
JTUCIUIUTHHE (MOJYJIIO), BKIIFOUasi MEPEUCHb MPOrPAMMHOTO 00ecredeHus] U HHDOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IpU
HEO0OXOIUMOCTH)

11. OnucaHre MaTepUaTbHO-TEXHUYCCKON 0a3bl, HEOOXOAMMOM ISl OCYIICCTBICHUS 00pPa30BaTEILHOTO MpoIecca
0 JUCUIUILTHHE (MOIYITIO)

12. CpeacrtBa ajanTaiiyy NpernoaaBaHus TUCIUIUTHHBI (MOYJIS) K MOTPEOHOCTAM 00YYArOIIUXCSl HHBAIHIOB U JIUIT C
OTpaHUYECHHBIMH BO3MOXHOCTSIMU 3/IOPOBBS

13. Ilpunoxxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB
14. Ipunoxenue No2. [lepeyeHs nmurepaTypbl, HEOOXOIUMOM AJIsI OCBOCHUS JUCIUILIIMHBI (MOYJIs)

15. Tlpumoxenne Ne3. IlepedeHr WH(POPMANMOHHBIX TEXHOJIOTHH, HCIONB3YEMBIX IUII OCBOCHHS TUCIIHILTHHBI
(MomyJ1st), BKIIFOUasl IepeueHb NPOrpaMMHOI0 00ecTiedeH s U NHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy nucummiuuHbel paspabortana crapimumii npenogasarenb, 0/c I'pyaunsina JILIO. (Kagenpa cucremnoro
aHanu3a u uHpopmaTuku, Otaenenue nHGOPMaLMOHHBIX TEXHOJIOTHI U SHEpreTHYeckux cucreM, HabepexxHouenHUHCKUN
uacTUTYT (prmuan) KOVY), LIGrudcyna@kpfu.ru.

1. IlepeyeHb NJIAHHPYEMBIX PpPe3yJbTATOB O0y4YeHHs 10 AUCHUILUIMHE (MOAYJI0), COOTHECEHHBIX ¢
IJIAHUPYeMBbIMU pe3yabTaTamu ocsoenust OIIOII BO

OO0yJaronuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOIDKEH 001a1aTh CIEeAYIONMMA KOMIIETCHIIUAMHU:

HIngp Pacuiudposka
KOMIeTeHIMH npuodperaemMoii KOMNeTeHIHN
OIIK-1 CriocoOeH mpuMeHATh (yHIaMEHTATbHBIC 3HAHUS, HOJTYICHHBIE B OOJIACTH MAaTEMaTHYECKUX H

(I/IJ'II/I) C€CTCCTBCHHLIX HAYK, 1 UCIIOJIB30BATh UX B HpO(l)eCCHOHaHLHOfI JACATCIBHOCTU

[K-2 CriocobeH TOHMMAaTh, COBEPIICHCTBOBATH M MPUMEHATH COBPEMEHHBIA MaTeMaTHICCKHN
armapar

OOyyaronuiicst, OCBOUBIINI UCIHUIUIMHY (MOIYJB):
JlomkeH 3HaTh:
- 0 MecTe JUCKPETHOI MaTeMaTHKH Ha JIepeBe MaTeMaTHYeCKOi HayK! U B IPO(ECCUOHATILHON AESTEIBHOCTH;
- IPUHIIUTIBI TIOCTPOCHUS IF000H (POpPMAaTbHOM TEOPHH KaK YaCTH COBPEMEHHOT'O MaTEMaTHYECKOTO allapara,
JloJKeH ymMeTh:
- pemaTh TUIOBBIC 33a4H [0 TUCKPETHOH MaTeMaTHKE;

- BBIOMpATh W MPUMEHATH I PEIICHUs 3aJad IMpPeIMETHON OO0JacTH MaTeMaTUYeCKHUE MOJENU U METObI,
pa3paboTaHHbIC B TECOPUH AUCKPETHON MAaTEeMAaTHKH,

I[OJ'DKGH BJIaacCTh:

- HaBBIKaMH MPHUMEHEHHs anreOpbl MHOXKECTB, anreOpbl JIOTMKH, JIOTHKU BBICKa3blBaHHUMW, Teopuu rpadoB npu
PELICHNHN HEKOTOPBIX MPAKTHYECKHUX 33/1a4, BCTPEUAIOLINXCS B PO ECCHOHATBHON AEATEIHHOCTH;

- HaBBIKAMHU HpI/IMeHeHI/ISI annapaTa }II/ICerTHOﬁ MAaTCMATUKH KaK YacCTUu COBpeMeHHOFO MaAaTEMATUYCCKOIO
anmapara;
JlomkeH 1eMOHCTPUPOBAThH CIIOCOOHOCTh M TOTOBHOCTH:

- IPUMCHATH PE3YyJIbTAaThl OCBOCHUA JUCIUIIJIMHBI B HpO(I)eCCI/IOHaHI)HOIjI JCATCIBHOCTHU.

2. MecTo qucuuminnel (MoayJsi) B ctpykrype OIIOIT BO

JanHas mucummuimHa (MOIYJTh) BKIOYeHa B Onok "/ucoumummebl (Momynw)" OCHOBHOHM MpodeccHOHaIbHOM
obOpazoBarensHON mporpammbl 01.03.02 "[IpuknagHas maremMatnka W HHPOPMATHKA" W OTHOCHUTCS K 00s3aTEIbHBIM
JIICIUITITMHAM.

OcBaunBaetcs Ha 2 Kypce B 4 cemecTpe.

3. O6beM AMCHUTIMHBI (MOAYJIS) B 3a4eTHBIX eIUHHIAX € YKA3aHHEM KOJMYeCTBa YacoB, BbIeJEHHBIX Ha
KOHTAKTHYI0 pafoTy o0y4yaromiuxcsi ¢ nmpenogasarejeM (M0 BHAAM y4eOHBIX 3aHATHI) U HA CaMOCTOSATEIbHYIO
padory o0y4arommxcst

OO0mast TPyZOEMKOCTh TUCIIMIDIMHBI COCTABISACT 7 3a4EeTHBIX SIMHHUI] Ha 252 Jaca.

KonTakTHast pabota - 72 daca, B TOM YHCIE JIEKIIUU - 36 4acoB, MpakTHUYecKue 3aHATUsS - 0 4acoB, JlabopaToOpHbIE
paboTsl - 36 4acoB, KOHTPOJIb CAMOCTOSATEIBHOM paboTHI - 0 yacos.

CamocTrosTtenbpHas padota - 144 gaca.
KonTtpoms (3a4ér / 3x3ameH) - 36 4acos.

Dopma MPOMEKyTOYHOTO KOHTPOJISL AUCIUITINHEL: 3K3aMeH B 4 ceMecTpe.

4. Copep:xkanue IUCHUIUIMHBI (MOAYJsA), CTPYKTYpPHPOBaHHOe Mo TemaMm (pa3aejiaM) ¢ yKa3aHHeM
OTBEJE€HHOT0 HA HUX KOJMYECTBA aKaJeMHYeCKUX YaCOB U BUI0B YUeOHBIX 3aHATHI

4.1 CTpyKTYypa M TeMaTHYeCKHUi MJIaH KOHTAKTHON U CaMOCTOSITeIbHOM PadoThl N0 AUCHUIINHE (MOAYJII0)
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1. [Tema 1. BBenenue 4 2 0 0 10
2. |Tema 2. MHoOkecTBa U OTHOIIEHHUS 4 8 0 10 35
3. [Tema 3. KomOunaTOpHKa 4 6 0 4 20
4. |Tema 4. AnredOpa JIOTHUKH 4 10 0 12 35
5. |Tema 5. JIoruka BbICKa3bIBaHHUI 4 4 0 4 20
6. [Tema 6. I'pacher 4 6 0 6 24
toro 36 0 36 144

4.2 CoaepxkaHue JUCUMIIMHBI (MOIYJI51)

Tema 1. BBenenune

MecTo IUCKpPETHOW MaTeMaTHKH B CHCTEME MAaTEMaTHYeCKOro 00pa30oBaHMs, COOTHOIICHHE MEXIYy MOACISIMH
JIMCKPETHON M Ki1accudecko MareMaTHKu. COBpEeMEHHBIE CPEICTBA MOJICITHPOBAHUSI - YHUBEPCAIbHBIE MOJEIH U METOIbI
(hOopMaTM30BAHHOTO OMMCAHHUSI CHUCTEM, MPOIECCOB, sBICHUN. Poib MUCKPETHOW MATEMaTHKH B CTaHOBJICHHU
HHPOPMATHKH, B PA3BUTHU UHTEIUICKTYATBHBIX HH)OPMAIIHOHHBIX CHCTEM.

Tema 2. MHOKeCTBAa H OTHOIIEHHUS

MHuoxectBo H aneMmeHT. [TogMmHOkecTBa. Onepauun HaJ MHOXKECTBAMH. T€OpETHKO-MHOMKECTBEHHBIE PAaBEHCTBA.
3aKoHbI aTeOphl MHOKECTB: KOMMYTATHBHBIN, aCCOIMATHBHBIN, IUCTPUOYTUBHEIH, 1e MopraHa, IBOIHOTO OTPUIIAHHUS U
Ap.

N-apHbIe OTHOIIEHHS KaK IMOJMHOXECTBO AEKapTOBa MPOM3BEACHUS MHOXecTB. buHapHble oTHOomeHHS. CriocoOb!
3a7aHusi OMHAPHBIX OTHOIIEHUH. CBOWCTBAa OMHAPHBIX OTHOLICHUIL: pedIeKCUBHOCT, CHMMETPUYHOCTD, TPAH3UTUBHOCTb,
cBs3HOCTE W ap. Kommosunmst OmHapHBIX OTHOmEHWi. OTHOmIEHHMEe oOpaTHOe K OWHApHOMY OTHOIICHHIO. N-apHbIe
OTHOIIEHHS M UX UCIIOJIb30BaHNE B PEISIIMOHHOM anredpe. OTHOIIEHNS SKBUBAJICHTHOCTH U TTOPSAKA.

CoOTBEeTCTBUSI M HMX CBOWCTBA: BCIOJY OIIPEJCIICHHOE COOTBETCTBHE, CIOPBEKTUBHOCTh, (DYHKIMOHAJIBHOCTD,
WHBEKTUBHOCTh. B3aWMHO OJHO3HauYHOE COOTBETCTBUE (OMekums) MHOkeCTB. OToOpakeHHs MHOXeCTB. DyHKIHS.
Ob6parnas ¢pyukuus. Cyneprnosunus ¢pynkuuii. @opmyna. Onepanusi.

Anrebpsl. Mogemu. AnreOpandeckne CHUCTEMBI (CTpYKTypsl). ['omomopdmsm anrebp (momerneit). Mzomopdusm
anredp (Mojeneit). ByseBbl anreOps! Kak mpuMep H30MOPMHBIX anreop.

Tema 3. KomOuHaTopuka

KomOuHnatoprka Kak pasfen TeOpuH KOHEYHBIX MHOXKECTB, M3YYAIONIIHH MepeducIuTeNbHble 3aaa4dn. OCHOBHBIC
MpaBWia KOMOMHATOPUKH: MPABWJIO CYMMBI M TpOU3BeACHHUA. [IpUHIMN BKIIOUYEHUN W UCKIIOYeHHH. [loCTaHOBKU WU
uHBepcud. KomOuHaTOpHbIe KOH(UIypauuu: pa3MelIeHUs, COYETaHMs, IIePECTAHOBKH. Pa3MmelleHus, coderaHus,
MEPECTAHOBKU C MOBTOPEHUSIMH.

CaoiictBa couetanuii. bunom Herorona. CpoiicTBa OMHOMUANBHBIX K03 duientos. [lomuHomuansHas Gopmya.
Tpeyronbuuk ITackains.

Tema 4. Anredpa Joruku

OyHKIUN anreOps! ToTukH win OyneBsl pynkunu (b®), 3aganue nx Tabnuiei HCTHHHOCTH, XapaKTePUCTHYECKUMH
MHOKECTBaMH, BEKTOpOM 3HaueHHH. Teopema o komumuectBe b® 0T n mepeMeHHBIX. DJIeMeHTapHbIe (QYHKIMH OT JIBYX

nepemeHHbIX. [lonsitne (opmynsl. Peammzamms QyHkumit gopmymnamMu. DKBHBaJICHTHOCTH (PaBHOCWIBHOCTB) (hOpMyIL.
OCHOBHBIE 3aKOHBI aJreOpbl JOTMKU U UX ciieAcTBUs. J[BolicTBeHHbIe (QyHKIMH. [IpuHIMIT 1BOWCTBEHHOCTH.

Paznoxxenne ¢yHKkunit mo mepeMeHHBIM. COBepIICHHBIE TU3IBIOHKTHBHBIE HopMmaibHBIE (opmbl (CAH®D) u
KOHBIOHKTHBHBIE HOpMaibHEIE (popMbl (CKH®), anroputm ux noctpoeHus. Teopema 0 eIMHCTBEHHOCTH MPEICTABICHUS
oynesoit dyrkmmm mocpenctsoM CIAH® u CKH®. Ilepexon ot ¢opmer JH® x dopme KH®. ITonmuom Kerankuna.
TeopeMa 0 eqMHCTBEHHOCTH npezacTasiaeHud b B Buze nonuHoma XKerajnkusa.

[onstne ¢pyHkunoHanpHO NMOMHOHN cucTembl OyneBbix GyHKIHHA (PIIC) n poxs PIIC B mOCTpoeHUH ITUCKPETHBIX
YOpaBISIOMUX ycTporcTB. [loHsiTre 3amkHyTOoro Kitacca b®d, a Takke ompeseneHHe 3aMKHYTBIX KIACCOB (DYHKITHMA,



COXpaHsomuX KOHCTaHTHI 0 1 1, TMHEHHBIX (QyHKLMHA, caMOJBONCTBEHHBIX U MOHOTOHHBIX (yHkmi. Teopema Ilocra o
MOJHOTE cucteMsl bd.

Tema 5. Jloruka BbICKa3bIBAHUH

ITonsTHe BBICKa3bIBaHWA, (OPMYIBI JOTUKH BBICKa3bIBAaHMH, HMHTeprnperanud ¢opmyinsl. CBs3b c OylaeBBIMH
¢yukmuamu. Taprongoruu u npotuBopeuns. [Ipobiema paspemieHns B JOTUKE BHICKa3bIBAHUI.

ITonsiTue MPaBUJIIBHOTO PACCYXKJACHUA. TeopeMa 0 JIOTHYECKOM CJCACTBHH. MeTo pe30J'IIOHPII>i. PaCHpOCTpaHeHHI)IC
CXEMbI TpPaBUJIBHBIX paccym;[eHI/II‘/i: MpaBUJIO 3aKIIOYCHHA, IMPaBUJIO OTpUllaHHA, TIPaBUJIO CHJUIOTU3Ma, MOpaBUIIO
06’Le)II/IHeHI/I$I 1 pa3bC€ANHCHUS MMOCHIJIOK U JIP. CxeMbl MPOBCACHUA NOKA3aTCILCTB: OT IPOTUBHOI'O, MIOCTPOCHUEM LICTIOYKHN
HMHHHKaHHﬁ, 110 3aKOHY KOHTpaHO?)HHHﬁ, pa360p0M CJIy4yacB. TeopeMa 0 HaXOXXICHHMU BCE CICACTBUM 13 JAaHHOM CUCTEMBI
IIOCBIJIOK.

Tema 6. I'padni

Teopus rpadoB Kak paszmen IUCKPETHONH MaTeMaTHKH, UMEIOIMH LIMPOKOE NPHMEHEHHEe B IPOrPaMMHPOBAHHU.
[Monsarue rpada. OpueHTHPOBaHHBIN I HEOPUEHTUPOBAHHEIH rpadbl. CBs3b C MOHATHEM OMHAPHOTO OTHOIIEHUS. CII0COOBI
npencrasieHus rpada. TpuBmameHble W ToONHBIE Tpadsl. PaBeHCTBO W m3oMopdu3M rpadoB. DieMeHTH rpados:
moarpadsl, MapmIpyThl, Henu OUKIBL. CBsI3HOCTH rpadoB. IlmaHapHOCTE. DHIEPOBH M TaMIIBTOHOBHEI Tpadsl. JlepeBbs.
JlepeBo MOKPBITHS CBSI3HOTO Tpada.

5. IlepedyeHb y4eOHO-MeTOAUYECKOI0 oOOecmedeHMsl ISl CAMOCTOSITebHON padoTbl o0ydaroMxcsi IO
JUCHUITHHE (MOLYJII0)

CamocrosiTennpHasgs paboTa OOydYaroIUXCsl BBIMOJNHACTCS 10 3aJaHUI0 M IPH METOAUYECKOM PYKOBOJCTBE
npenojaBaTensi, HO 0e3 €ro HemocpeACTBeHHOro ydactus. CamocrosdTenbHas paboTa mofpasjensercs Ha
CaMOCTOSATENBHYIO PadOTy Ha ayAWTOPHBIX 3aHATHIX U HA BHEAYIUTOPHYIO CaMOCTOSTEIbHYIO pabory. CamocTosTeIbHAS
pabora oOy4arommxcs BKIOYACT KaK ITOJHOCTBIO CAMOCTOSATENIFHOE OCBOCHHE OTACIBHBIX TeM (Pa3ZeiioB) MUCHUIIIHHEL,
TaKk W MpopabOTKy TeM (pa3zfenoB), OCBAaMBAEMBIX BO BpPEMs ayAUTOPHOH paboThl. Bo BpeMs caMOCTOSTENbHOH paboTh
oOydJaromuecss 4YUTAlOT W KOHCHEKTHUPYIOT y4eOHYI0, HAay4HYI0 M CHpPaBOYHYIO JIUTEPaTypy, BBINOIHSIOT 3a/aHus,
HanpaBJICHHBIE HA 3aKpelyIeHHE 3HAaHUH M OTPaOOTKY YMEHHH M HaBBIKOB, FOTOBATCSA K TEKYIIEMY M IPOMEKYTOYHOMY
KOHTPOJIIO 110 JUCIUILINHE.

Oprazuzanus caMOCTOSTENbHON paboThl 00yJaIOMMXCsl PErIaMEHTHPYETCsl HOpPMAaTUBHBIMU JOKYMEHTaMH, Y9eOHO-
METOIUYECKOI TUTepaTypor U 3IEKTPOHHBIMU 00pa30BaTeIbHBIMH PECYPCAMH, BKIIIOYAS:

[Mopsimok opraHm3alMu M OCYLIECTBICHHS 00pa30BaTEJIbHOW JAEATEIBHOCTH MO 00pa3oBaTelbHBIM IPOrpaMMam
BBICIIEr0 O00pa3oBaHusl - MporpamMmaM OakanaBpuaTa, IporpaMMaM CHELHUaJWTeTa, IporpaMMaM MarucTparypel
(yTBepiKeH mpukazoM MuHHCcTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanuu ot S anpens 2017 roga Ne301)

[Tucekmo MunuctepcrBa obpazoBanusi Poccuiickoit @enepaunn Nel4-55-996un/15 ot 27 Host6ps 2002 r. "OO
AKTHBH3AI[MN CAMOCTOSTEIILHOM pabOThI CTYICHTOB BBICIINX YISOHBIX 3aBeCHHN"

VYcrap  (enepa’dbHOr0  rOCYIApCTBEHHOTO — aBTOHOMHOrO — o0pa3oBaTelbHOro  yupexxnenus  "KazaHckuii
(ITpuBomKCKHiT) hemepanbHBIN YHUBEPCUTET"

[lpaBuia BHYTpEHHEro pacmopsiika (elepaJbHOrO TIOCYAAapCTBEHHOTO aBTOHOMHOIO  00pa30BaTENbHOTO
yUpeXIEeHUs BhICIIEro rnmpodeccruoHanbHoro oopasosanus "Kazanckuii (IIpuBoinkckuiil) denepalibHblil yHuBepcuTeT"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (ITpuBospkekoro) ¢enepalisHOro yHUBEpCHUTETa

6. ®oH/1 OLIEHOYHBIX CPeJCTB M0 AUCHHUILINHE (MO1YJII0)

@DOHJ OLICHOYHBIX CPEACTB 10 IUCUMIUIMHE (MOIYJIO) BKIIOYAeT OLCHOYHBIC MAaTepHAlbl, HANpPABJICHHbIC Ha
NPOBEPKY OCBOCHHUSI KOMIICTCHLM, B TOM YHCIEC 3HAHMI, yMeHW W HaBBIKOB. DOHJ OLICHOYHBIX CPEACTB BKIKOYACT
OLICHOYHBIE CPEJICTBA TEKYILEro KOHTPOJIS ¥ OLCHOYHBIE CPEICTBA IPOMEKYTOUHOMH aTTeCTaLHH.

B (oHIe OLEHOYHBIX CPEACTB COACPIKUTCS CIIeAYIOIIast HHHOPMAIIUS:

— COOTBETCTBHE KOMIIETCHIMH TNIAHUPYEMBIM pe3yJibTataM 00y4eHUs 10 AUCIUIUINHE (MOJYIIIO);

— MHAMKATOPBI OLIEHUBAHMsI CPOPMUPOBAHHOCTH KOMITETESHIIH;

— MeXaHu3M (HPOPMHUPOBAHUS OLIEHKH 110 TUCIUILIHHE (MOIYIIIO);

— ONMCaHKe MOPSIJIKA MPUMEHEHHsI U TPOLIEyPhl OLIEHUBAHMS JIJISI KAXKJOTr0 OLIEHOYHOTO CPEJICTBA;

— KPUTEPUH OLIGHUBAHUSI ISl KAXK/IOTO OL[EHOYHOTO CPE/ICTBA;

— COJIep)KaHWE OLCHOYHBIX CPEJACTB, BKJIIOYas TPeOOBaHWS, NpENbSIBIsSEMble K JCUCTBUSAM OOydaroIUXCs,
JIEMOHCTPUPYEMBIM PE3yJIbTaTaM, 3a/IaHus pa3INuHbIX THIIOB.

@DoHJ1 OLIEHOYHBIX CPECTB 10 JUCHUILIMHE Haxoaurtes B [Ipuioxenun | kK mporpamMMe JTMCIUILIMHBI (MOJIYITIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOM AJISl OCBOEHUS AUCUMILIMHBI (MOIYJ151)

OcBoeHHE IUCHUILIMHBL (MOJIYJs) TpenronaraeT n3ydeHue ydeOHOW nurepaTypsl. Jluteparypa MoxeT OBITH



JIOCTYITHA 0OYYarOLIMMCS B OJTHOM U3 JIByX BapHaHTOB (JINOO B 00OMX M3 HHX):

- B JJIGKTPOHHOM BHJE - Yepe3 JIIEKTPOHHBIE OMOIMOTEYHBIE CHCTEMBI HAa OCHOBAaHWHM 3aKIOYeHHBIX KDY
JIOTOBOPOB C MPaBoOoOIafaTeNIIMHA 1 TipeocTaBleHHbIX nocTynoB HUN KOV,

- B IICYaTHOM BuJE - B (oHme O6ubnmmorekn HabepexxHouemHuHckoro uHctuTyTa (Qrmana) KOV, Obyuaronmecs
MOJyYar0T YYEOHYIO JTUTEpaTypy Ha aDOHEMEHTE 0 YHUTATEIbCKUM OHIICTaAM B COOTBETCTBHHM C MPABHJIAMH MOJH30BAHUS
OUOINOTEKO.

DJeKTPOHHBIE U3AaHKS JTOCTYIHBI IUCTAaHIIMOHHO U3 JII00O0H TOYKHM HPH BBEICHUN 00YYaIOIMIUMCS CBOETO JIOTHHA H
napojst OT JMYHOro KaOuHera B cucreMe "DIEKTpOHHBIA yHHBepcuTer". IIpu HMCHOIB30BaHMM MEYaTHBIX W3JAHUN
OnbnoTeUHBI (OHA JOJDKEH OBITh YKOMIUICKTOBAaH MMM M3 pacyera He MeHee 0,25 sKk3eMIUIsipa KaXIO0Tro M3 M3JaHuM,
yKa3aHHBIX B paboyeil mporpamMme TUCHUILIMHBI, HA OJJHOTO OOYYaromerocsi U3 YHCIa JIHL, OJJHOBPEMEHHO OCBAaMBAIOIINX
JIAaHHYIO JAUCIHIUINHY.

[epedenp yueOHOM IUTEpATYpPhl, HEOOXOIUMOM /ISl OCBOSHHUS TUCIUIUTUHEL (MOAYJIs), HaxoauTcs B [Ipunoxenun 2
K pabouell mporpamme IUCUUILIMHBL OH TOMIEKHUT OOHOBJIECHHMIO INPH HM3MEHEHUM YCIOBUiI noroBopoB KOV c
npaBooONafaTeNs MM DJIEKTPOHHBIX  M3JaHWH M TNpU  HM3MEHEHHWM KOMIUIEKTOBaHUS  (OHIOB  OMOIHOTEKH
HabGepexxHoueaHnHCKOro HHCTHTYTA ((hunuana) KOV,

8. Ilepeyenb pecypcoB MH(OPMAIHOHHO-TEIeKOMMYHUKANMOHHOW ceTu '"UHTepHer'", HEOOXOAUMBIX IS
OCBOEHHS TMCUMIIJIMHBI (MOIYJIfA)
Juckpa. JluckpeTHas MaTeMaTHKa JJisl CTYACHTOB, peroaaBaTesieil, mporpaMmmuctos - http://diskra.ru/

Marematudeckoe 0ropo. On-line pecypchbl o IUCKPETHOI MaTeMaTHKe -
http://www.matburo.ru/st_subject.php?p=dm

HOY Untyur. Kype no nuckpetnoit maremaruke Onera Ky3nenosa -
https://www.intuit.ru/studies/courses/1049/317/info

Denepanphblil mopTan "Poccuiickoe oopazoBanue"”. Katamor 00pa3oBaTeIbHBIX HHTEPHET-PECYPCOB. -
http://www.edu.ru/

9. MeToanyeckue yKazaHus /sl 00y4alommuxcsi M0 0CBOEHUIO THCIUITUHBI (MOIYJIsT)

Bupa pador MeToanyeckue peKoMeHAALUH

JIEKLIUH Bo BpeMsi JISKIIMOHHBIX 3aHATHH CTYIEHTY PEKOMEH/1YeTCsl BECTU KPATKHH KOHCIIEKT, (GPUKCHPYS
OCHOBHBIE TEOPETHYECKHUE MOJIOKEHUSI U3y4aeMbIX Pa3/ieioB TUCUUILIMHEL [Ipy HOATOTOBKE K yCTHOMY
OIIPOCY, KOHTPOJIBHBIM pabOTaM M 3K3aMEHaM ClIefyeT B IIEPBYI0 ouepelb 00palaThest K KOHCIIEKTY
nekuui no aucumiuinie. [IpuyeM paboTa ¢ KOHCIIEKTOM JISKIMH U APYTUMHU JIUTEPaTypHBIMU
HCTOYHHMKaMHU JIOJDKHA IPOBOJUTHCS CHCTEMaTHYECKH, B IIPOLIECCE 3TOM paboThl CTYJCHT JOJDKEH
CTapaThCsl HONYYHTh HOJHOE HPECTaBIeHHE 00 HHTEPECYIOLIMX €ro BOPOcaX, 0COOCHHO, €CITN
BO3HUKIIM TPYAHOCTH B TIOHUMaHHHU KaKOW-TO TeMbl. B ciyyae npumMeHeHus B 00pa3oBaTeibHOM
nporecce TUCTAHIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHH 00ydaronuecs paboTaloT Ha CIIeIYIOIIIX
mwratdopmax u pecypcax: B komanzae "Microsoft Teams". Jlekuuu npoBOAATCS B PeKUME
BUJICOCOOPAHUS B COOTBETCTBHU C PACIIHCAHUEM.

nabopartopHsle | JlabopaTopHble 3aHATHS TPOBOJSATCS B y4eOHOM ay JUTOPUN MM KOMIIBIOTEPHOM Kilacce. TemaTHka

paboTsI 71a00paTOPHBIX PadOT CBA3aHA C pelIeHHEM (PYUHBIM MM IIPOrPaMMHBIM) THIOBBIX 337124 JUCKPETHOH
MaTeMAaTHKH, OTHOCAIINXCS K pazaenam: 'MHoxecTBa 1 oTHoIIeHus', 'KomOuHaropuka', ' Anredpa
noruku', 'Jloruka BeickaspBanuid', 'Tpadsr'. [Ipu moaroToBke k 1abopaTopHOil paboTe HEOOXOAUMO
MIPOYUTATh 3aNMCaHHYIO JIEKINI0, OOpamiasi BHUMaHUe Ha HanOoJsee Ba)KHbIE MOMEHTBI, IPOYNTATh
PEKOMEHIOBaHHBIH MperojaBaTesieM MaTepuall U3 y4eOHO JuTepaTypbl, BO3MOXKHO, BOCIIONIb30BaThCS
y4eOHO-MEeTOJMYECKUMH MaTepHajiaMHi U HHTepHeTOM. KOHTpOJIh 3a BBINOIHEHHEM 1a00paTOPHBIX
paboT OCyIIEeCTBIAET MPENnoAaBaTeb HHIUBHIYAIBHO Y KXI0TO CTyaeHTa. J{j1s ycnenrHoi ciaun
71ab0paTOpHBIX PabOT CTYAEHT JoJDKkeH: 1. muist naboparopusix pabot, HE npenycmarpuBarommx
CO3JaHNE TTporpaMm: Npe€aAOCTaBUThL OTYET O BBIIIOJTHCHUN pa6OTBI, BKJ'I}OanOH_U/II\;I IMOCTaHOBKY
peraeMoi 3a7a91 ¥ oApoOHOE ONMCaHUe MPOoIIecca PemeHus; 2. s JTJabopaTOPHBIX padoT, o
KOTOPBIM TIPEYCMOTPEHO CO3JJaHNE MIPOrPaMM: IPET0CTaBUTh KOPPEKTHO pabOTaIOIyI0 IPOrpaMMy,
nHTepdeiic monp30BaTesNst KOTOPOH BHIMOJIHEH B COOTBETCTBHHU € TPEOOBaHUAMH K paboTe; 3. OBITh
TOTOBBIM OTBETHTH HA BOIPOCHI IIPETIOIaBATENIs], KACAIOLIHECs: 1) TEOpETHYEeCKOro MaTepHania,
HEO0OX0ANMOTO JUIsl peIIeHNUs 3a/1auH; 2) HENOCPEACTBEHHO TEXHOJIOTUH PEeLIeHus 3a1a4n; 4. 3HaTh U
MIOHMMATh OCHOBHBIE TEPMHHBI IPEMETHON 001aCTH, KOTOPOI NPUHAJIEKHUT pelaeMas 3a1a4da. B
cilyyae IpUMEHEHUs B 00pa30BaTeIbHOM MpoLecce TUCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI
00yYaroIIreCs BBITOIHSIOT 3aJaHUs Ha CIEAYIOIMX iathopMax u pecypcax: B komane "Microsoft
Teams". 3amanus k 1abopaToOpHBIM pabOTaM pa3MeIaloTcsl Ha BKJIake 3ajgannus kanana Oomuii B
COOTBETCTBYIOINIEH koMaHe "Microsoft Teams".



http://diskra.ru/
http://www.matburo.ru/st_subject.php?p=dm
https://www.intuit.ru/studies/courses/1049/317/info
http://www.edu.ru/

Bupa padort

MeToanyeckue peKoMeHIAIUH

caMocTos-
TenpHas paboTa

OcobeHHOCTBIO 00y4YeHUS OaKaaBpOB SIBIISETCS BHICOKUH yPOBEHb CAMOCTOSITEILHOCTH 00yYatonuxcs
B X0Zie 00pa30BaTeNBHOro Npoecca. MOKHO BBIACIUTE [1Ba BHIa CAMOCTOSATEIBHON PaboTHI -
ayIUTOpHAsl, II0J] PYKOBOACTBOM IPEIOAaBaTelis, 1 BHEAYAUTOPHAs. AyIUTOPHAs CAMOCTOSITeIbHA
paboTa 1o AUCLIUIUINHE BBINOIHACTCS Ha yYeOHBIX 3aHATUSX I10]] HETIOCPEICTBEHHBIM PYKOBOACTBOM
IperoaBaTelis | 110 ero 3aJaHuio. BHeayquropHas caMocTosTeNbHas paboTa BBIIOIHACTCS CTYICHTOM
TI0 3aJaHHIO NIPENoABaTeNsL, HO 0e3 ero HelmoCpeACTBEHHOTO yyacThs. Ha ayTUTOPHBIX 3aHATHAX 10
IuCUUILIHHE '[IYcKpeTHas MaTeMaThKa' ¢ y9acTHEM IIPeNoAaBaTelis IPUMEHSIOTCS Cleayomue GopMbl
CPC: - Tekymyie KOHCYJIbTalNK; - pa300p U NPOpPadOTKa OCHOBHBIX IPHEMOB PabOTHI U cII0cO00B
pemenust 3aia4 o aucuuiuimHe. Bueayauropuas CPC no aucuumiiae: - npopaboTKa U yCBOSHHE
TEOPETHYECKOro Marepuaia Ha 6a3e peKOMEH/I0BaHHOI NperoaaBareieM yueOHOH INTepaTyphl
(BKJTIOYAs! 2IEKTPOHHBIE OMONIMOTEKH U JP.); - MOJrOTOBKA K JJAOOpaTOpHBIM paboTaM (M3ydeHue
00pa3LoB BHIIOIHEHHUS 3alaHNH, pa300paHHBIX TPUMEPOB PEIICHHUs HEKOTOPBIX 33134 U IIp.); -
odopMIIeHHE OTYETOB 110 JTabOpaTOPHEIM paboTaM; - HOATOTOBKA K KOHTPOJIEHOH paboTe; - MOATOTOBKA
K TECTUPOBAHUIO; - IOATOTOBKA K 9K3aMeHy. B cirydae nmpuMeHeHHs B 00pa30BaTeIbHOM IIpoLecce
JVICTAaHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHH O0ydJarouruecs paboTaloT Ha CIIEAYIOMHUX IiaTdhopmax
u pecypcax: B komanzne "Microsoft Teams". Bce HeoOXoaumble II CaMOCTOSATENIFHON paOOTHl ydeOHO-
METOJMYECKIE MaTepHalIbl, YICOHUKH, yaeOHbIe TOCOOMS, 00yJaroIne BUACOPOIHKH Pa3MEIIa0TCs Ha
Bkiaake Daiisl kaHama OOmuit B cooTBeTCTBYIOMEH KoMaHae "Microsoft Teams".

KOHTPOJIbHAS
pabota

KoHTpousibHEIe pabOTHI O JUCLMIUTHHE MPOBOIATCS B ay JUTOPUH HIIH JAFOTCS KAaK JOMAIIH:S padora.
BeImonHeHne KOHTPOJIBHBIX paboT Mo TucHUIUIHHE '[IUCKpeTHAs MaTeMaTHKa' HallpaBJICHO Ha IPOBEPKY
OBJIaICHHS HAaBBIKaMU (PYYHOT'0) PELICHHS THUIIOBBIX 3a/1ad LICHTPAJIBHBIX Pa3/IeoB AUCKPETHOM
MaTeMaTHKH. AyJUTOPHBIE KOHTPOJILHEIE pabOTHI BEIIOJIHSIOTCS CTYACHTOM B TeueHHe 60-80 MUHYT
COTJIACHO OIIPEAEICHHOMY BapHaHTY M CIAIOTCS B MUCbMEHHOM BHJE. JloMalHssl KOHTpOJIbHAsL paboTa
BBINIOJTHSAETCS CTYJICHTOM BHE ay/IMTOPUH U CIAETCs Ha MPOBEPKY B TeUeHHE Heneau. TekcT
KOHTPOJIbHBIX pabOT COEPKHUT 3a]auHl, CTPYIITUPOBAaHHbIE 110 TEMaM CIIeIyIOmuM o0pazoMm: 1.
'MHoxecTBa U oTHoweHus', 'KomOnHaropuka' (aynuropHas); 2. 'Anredpa soruku' (ayuropHas); 3.
'Jloruka BIcKa3biBaHMi' (OMalHss). B ciiyuae npumeHeHHs: B 00pa3oBaTeNbHOM MpoLecce
JMCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI 00y4YaloIInecs BBIIOJIHSIOT 3aaHusI Ha CIIEAYIONINX
mwratopmax U pecypcax: B komanae "Microsoft Teams". 3amanus kK KOHTPOIBHBIM paboTam
pasMelnarTes Ha BKiajke 3aaanus kaHama OOl B cOoTBeTCTBYIOMIEH Komanae "Microsoft Teams™.

TECTHPOBaHUE

TectupoBanue npoBoaurcs 1o Teme 'T'padpl’ Ha 3aKITFOYUTENEHOM dTalle U3YYSHHUS TAaHHOW
JUCUUIIIMHBI. BONpOCk! TECTOBBIX 3a/JaHUM HOCAT KaK TEOPETUUECKUH, TaK U IPAKTUYECKUI XapakTep U
JAr0TCs AJIst IPOBEPKU OCBOEHUS CTYIEHTOM OCHOBHBIX TEPMHHOB, IOHATHH U IPUEMOB PEIICHU 3a1a4.
TecTupoBaHye NPOBOJUTCS B ayAUTOPHOE BpeMs Ha KOMIIBIOTEPE B TeueHHe 15-20 MUHYT COTrIacHO
onpeneneHHoMy BapuaHTy. CTyneHTy npenocrasisercs 15-20 Bopocos, cpeay IpeanoKeHHbIX
BapHaHTOB OTBETA HEOOXOMMO BEIOPATh OJMH BepHbIH. [IpernoaBaresieM MoACYUTHIBACTCS! KOJTNIECTBO
MIPaBMJILHBIX OTBETOB M BBICTABISIETCS OlIEHKa. B ciiydae nmpuMeHeHus B 00pa30BaTeNbHOM IpoIiecce
JMCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI oOydaromuecs paboTaloT Ha CIEAYIOIUX MIaThopMax
u pecypcax: B koMmaze "Microsoft Teams". TecroBbie 3aanus Ui 00y4aIOIIMXCS pa3MeIIaloTCs Ha
BKIajike 3amanus kanana OOmuii B COOTBETCTBYIONICH kKoMaH e "Microsoft Teams".

OK3aMCH

[To oxoOHYaHNY H3YYCHUS AUCIUILIINHEI POBOIUTCS SK3aMeH. DK3aMeH SABISIeTCS POpMOit
MIPOMEKYTOYHOTO KOHTPOJIS 3HAHUIN W YMEHHIA, TIOYICHHBIX HA ayAUTOPHBIX 3aHATHAX (JTCKIHAX,
nabopaTopHbIX paboTax) U B MPOIECcCe CaMOCTOSATENBHOM paboThl. 3a/1aHus, BbIIaBaeMble CTY/ICHTY Ha
3K3aMEHe, COCTOAT U3 TEOPETUUECKOM U ITpaKTUUecKol yacTell. TeopeTnyeckas 4aCcTb COLEPKUT J1BA
BOIPOCA U3 MEPEYHs BOIPOCOB K 3K3aMEHY U TPEOYET YyCTHOTO OTBETA, IPAKTUUECKAsl YaCTh BKIIIOYAET
3a/1a4y COTJIACHO BapHaHTy (HEOOXOIUMO PEMIUTh OJIHY U3 THIIOBBIX 3aJa4, JOMyCTUMO MPUMEHEHNE
KOMHI)IOTepa). Ha IMOATOTOBKY YCTHOT'O OTBE€TA U BBIITIOJIHCHUSA MPAKTUYCCKOTO 3aJIlaHuA CTYJACHTY JaCTCA
1-1,5 waca. /Iyist ycrienmHOro oTBeTa Ha 9K3aMEHe CTY/ACHT J0JDKEH: - KOPPEKTHO U B JJIOCTATOYHOM
00beMe OCBETHTH JJaHHBIE TEOPETHUECKHE BOIPOCH - MPOJIEMOHCTPUPOBATH 3HAHUS KaK JICKIIMOHHOTO
MaTepuala, Tak ¥ MaTepualia 3 JIUTePaTypHBIX HCTOYHHKOB; - KOPPEKTHO OTBETHTH Ha BOIPOCHI,
3ajJiaBaeMble B XOJI€ YCTHOTO OITPOCa 0 TEMATHKE MOIyUYSHHBIX BOIIPOCOB; - PEA0CTaBUTh KOPPEKTHO
BEITTOJTHEHHOE PEIICHHUE 33]]a9H, Pe3yIbTaThl BBIOIHCHHS KOTOPOH COOTBETCTBYIOT MMPAKTUIECKOMY
3aJJaHHIO; - OTBETHUTH HA BOMPOCHI MIPEIOaBATENIs, KACAIOIINECS HEMTOCPEICTBEHHO TEXHOJIOTHH
pelIeHNs TaHHOW 3a]]a9u; - CBOOOTHO OPUCHTUPOBATECS B TEPMHIHOIIOTHH TEX TeM (pa3/IesioB)
JAUCHUININHBI, K KOTOPBIM INPUHAIJICKAT MMOJTYUYCHHBIEC TCOPETUUCCKHUE BOIIPOCHI U IPAKTUYCCKOC
3ajianue. B ciyuae npuMmeHeHus: B 00pa30BaTesIbHOM MPOLIECCe AMCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTUH oO0ydJarommecs paboTaroT Ha cleIyonux arGopmax u pecypcax: B komauje "Microsoft
Teams". Dx3aMeH POBOJUTCS B PEKUME BUACOCOOPAHUS B COOTBETCTBUH C PACITUCAHHEM.




10. ITepeyenb HHGOPMALMOHHBIX TEXHOJIOTHIi, MCHO/JIb3yeMbIX NPH OCYILIeCTBJIEHHH O00pa30BaTeJbHOIro0
npouecca mo JUCHUIJIMHe (MOAYJII0), BKJIOYAsA MNepeYeHb MPOrpaMMHOro ofecmedeHMsi U HH(OPMaNHMOHHBIX
CIPABOYHBIX cUCTeM (IPH HEOOXOAUMOCTH)

[epedenpr MHGOPMAMOHHBIX TEXHOJOIWH, UCIIOIb3YEMBIX IPH OCYILIECTBICHUH 00pa3oBaTENILHOTO IIpoliecca 0
JTUCLUILIMHE (MOAYIIO), BKIIOYas IEpPEeYeHb MPOrpaMMHOTO OOecredyeHHs W HWH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM,
npexacTasieH B [Ipunoxxennn 3 k paboveld mporpaMme JUCLUIUTAHBL (MOZYJIIS ).

11. Onucanue MaTepUAJLHO-TEXHUYECKOI 0a3bl, HeOOXOAMMOWN IJsl OCylIecTBJIeHHs] 00pa30BaTeIbHOIO
npouecca no JTUCHUILUINHE (MOIYJIIO)

MatepuanbHO-TeXHHYECKOEe 00ecTIedeHrne 00pa30BaTeIbHOTO IMPOIEcca Mo TUCIHIUIHHE (MO/YIT0) BKIIIOUAET B ce0st
CJIeIYIOIEe KOMIIOHEHTHI:

[Tomermenunst 11 caMOCTOSTENBEHON PadOThl 00yYaroNIUXCs, YKOMIUIEKTOBaHHbIE CHEIUATHN3UPOBAHHON MeOenbio 1
OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHHUKOH ¢ BO3MOXKHOCTHIO MOIKIIOUEHUS K cetr "HTepHeT" M obecredeHneM A0CTyma B
ANEKTPOHHYIO HH(POpMaIMOHHO-00pa3zoBaTebHyo cpeny KOV,

VYueOHble ayAUTOPUU — IIOMELIEHHS /IS MPOBEICHHS 3aHATHH JIEKIMOHHOTO THIIA, 3aHATHH CEMHHApCKOTO THIIA,
TPYNIOBBIX U MHAUBUIYAIbHBIX KOHCYJIBTALUM, TEKYLIETO KOHTPOJIA U IPOMEXKYTOYHOM aTTeCTalluy, yKOMIUIEKTOBAHHBIE
crenuaIbHON MeOeIbio U 000pYI0BaHUEM:

—  Kowmmsrotepst
— IlIpoextop
—  HMutepakTuBHas 10cKa
—  MenoBas gocka
Pabounii kabnHET — MOMeIIeHNe [UIA XpaHEHUS U MPOHIaKTHIECKOTO O0CTY )KUBaHUS Y4eOHOTO 000pyJOBaHHS.

12. Cpezlcnsa aJjanranvm npenojgaBanvs JUCHUIIJIMHBI K HOTpeﬁHOCTﬂM 06yqamumxcn HHBAJIMJI0B U JIMI C
OrpaHU4Y€HHBIMHU BO3MOKHOCTAMH 3/10POBbS

[lpu HeoOXoaMMOCTH B 00pa30BaTEIbHOM IPOLECCE INPHUMEHSIOTCS CIEAYIOIIHME METOAbl W TEXHOJOIHWH,
oOJerdaromue BOCIPHUATHE WHPOPMAIUH OOYJAarOIIUMUCS WHBANHIAMH W JIUIAMH C OTPAaHHYCHHBIMHA BO3MOXKHOCTSIMH
3IIOPOBBS:

- CO3JaHHE TEKCTOBOH BepcuHM II000r0 HETEKCTOBOIO KOHTEHTa Ul €ro BO3MOXKHOTO IIpeoOpa3oBaHMs B
aNbTepHAaTHBHBIC POPMBI, YI0OHBIE ISl Pa3INUHbBIX T10JIb30BATENCH;

- CO3JJaHHNC KOHTCHTA, KOTOpLIﬁ MOJXHO IMPCACTABUTL B Pa3IMYHBIX BHUAAX 0e3 MNOTCPU NAHHBIX WM CTPYKTYPBHI,
npeayCcCMOTPETbL BO3MOXKHOCTDH MaCH.ITa6I/IpOBaHI/I$[ TEKCTa H H306pa)KCHPII>'I 0e3 NOTEePHU KadeCTBa, IMPCAYCMOTPETH
JOCTYIIHOCTH YIIPABJICHUSA KOHTCHTOM C KJIaBUATYPbI;

- CO3/1aHHME BO3MOKHOCTEH JUTs 00y4alOMXCsl BOCIPHHAMATE OIHY U TY k€ MH(OPMAIUIO U3 Pa3HBIX HCTOYHUKOB -
HampuMmep, Tak, YTOOBbI JIMIA ¢ HapyMIEHWSMH CIyXa MOJydald WH(OpManuio BU3yalbHO, C HapyLICHUSIMHU 3pEHUS -
ayJMabHO;

- TpHUMEHEHHE MPOTPAaMMHBIX CPEJICTB, OO0ECIEeYMBAIOIIMX BO3MOXKHOCTH OCBOEHHS HABBIKOB W YMEHHH,
(bopMUpYyEeMBIX AMCHMIUIMHOM, 3a CYET aJbTEPHATUBHBIX CIIOCOOOB, B TOM WYHCJIE BUPTYAIbHBIX JlabopaTtopuii u
CUMYJISILIMOHHBIX TEXHOJIOTHH;

- OPUMEHEHHE JTUCTAHIIMOHHBIX OOpA30BATEIbHBIX TEXHOJNOTHH I Mepeqadyd WHGOPMAIlUH, OpraHU3allnu
pa3IMYHBIX (POPM HHTEPAKTUBHOW KOHTAKTHOW pabOThI 0OYydaroIIerocs ¢ MperojaBaTelieM, B TOM 4YHCJe BeOWHApOB,
KOTOPBIE MOTYT OBITh HCIOJB30BAHBI IS MPOBEACHUS BUPTYAJIbHBIX JICKIMA C BO3MOXKHOCTHIO B3aUMOJCHCTBHUS BCEX
YYACTHUKOB JUCTAHIIMOHHOTO OOYYEHHS, MPOBEACHUS CEMHUHAPOB, BRICTYIICHUS C JOKIAJaMH M 3allIUThI BBITIOJHEHHBIX
paboT, NpOBE/ICHUSI TPEHUHTOB, OPraHU3aIMU KOJUICKTUBHON paboThl;

- MpPUMEHEHHE JMCTAHIIMOHHBIX OO0pPa30BaTECAbHBIX TEXHOJOTHHA JUisi oOpraHuzaiuu (GOpM TEKYIIEro u
MIPOMEKYTOYHOTO KOHTPOJIS;

- YBCIWYCHHUE MPOAOJLKUTCIIBHOCTU CAavu 06y‘laIOHII/IMC$I HWHBAJIMAOM WA JIMIIOM C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMU 310PpOBbA (bOpM HpOMC)KyTO‘IHOﬁ aTTCCTAllUU 110 OTHOIICHUIO K yCTaHOBJ’ICHHOﬁ IPOAOJDKUTEIIBHOCTHU UX
caadyun:

- TIPOJOJDKUTENHLHOCTH ClIauu 3a4€Ta MM 9K3aMeHa, IPOBOJMMOro B IMMCbMEHHOH Qopme, - He Oosee uem Ha 90
MUHYT;

- IMPOAOJDKUTCIIBHOCTU TTOATOTOBKH O6y‘IaIOH_IeFOCH K OTBECTY Ha 3a4éTe HIIN OK3aM€HE, IMPOBOAMMOM B yCTHOI\/’I
dbopme, - He 6osee yeM Ha 20 MUHYT;

- IPOJIOJDKUTENEHOCTH BBICTYIUICHUS 00y4aroLerocs py 3aluTe KypcoBoi paboTsl - He Oosiee 4eM Ha 15 MUHYT.

IIporpamma coctaBieHa B coorBercTBuH ¢ TpeboBaHMAMH PI'OC BO n y4eOHBIM IUIAHOM IO HANpaBJICHUIO



01.03.02 "TIpukinagHas MaTemaTrka u HHGOpMaTHKa"



Tpunoocenue 1
K pabouell npozpamme OUCYUNIUHBL (MOOYIs)
Huckpemnas mamemamuka

MUHHUCTEPCTBO HAVKHM 1 BBICHIEI'O OFPA3OBAHN A
POCCHUICKOI ®EJEPALINN
denepanpHOE TOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIIEr0 00pa3oBaHus
«Kazanckuii (ITpuBomkckuii) GeaepanbHbIi YHUBEPCUTET

HabGepexxHoueTHUHCKNH HHCTUTYT (rinan)
Otnenenre HHPOPMAIIMOHHBIX TEXHOJIOTHH M DHEPTETUUECKUX CUCTEM
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1. COOTBETCTBUE KOMINETEHIUI IVIAHAUPYEMBIM PE3YJIBTATAM OBYUEHHUA 11O

TACHOUILIAHE (MOIYJIIO)

Koa n HaumMeHoBaHue

NHaukaTopbl A0CTHKEHUA KOMIIETeHH I

O1ueHOYHbIE CPeCTBA TEKYLIEro

KOMIIeTeHIINN AJ151 AAHHOM ANCHMIIINHBI KOHTPOJISI M POMEKYTOYHOIM
aTTecTaluu
OIIK-1 Cnocoben 3HaTh O MeCTe JUCKPETHONH MaTeMaTHKH Ha | Tekymimii KOHTPOJIb:
MIPUMEHSThH JaepeBe  Mmaremaruueckoil Haykm u B | Cemectp 1
(dyHraMeHTaNbHbIE  3HAHUS, | TPO(ECCHOHATBLHOM AEATEIHHOCTH. Tecmuposanue
NOJyYeHHble B o0jacTd | YMeTh  pemaTb THUNOBBIE 3amadd 1o | Temsl:
MaTeMaTH4ecKnx W  (WIN) | TUCKPETHOH MaTeMaThKe. 1. Beenenne
€CTECTBEHHBIX HayK, u | Bragers HaBeIkaMu TpuMeHEHHs anreOpsl | 6. ['padsr
HCTIONH30BaTh ux B | MHOXKECTB,  anreOppl  JIOTUKH,  JIOTHKH
po¢eCCHOHATBHOI BBICKa3bIBaHUM, Teopun TpadoB  mpu | Koumponvuaa paboma
JIESITEIIHOCTH. PELICHUN HEKOTOPBIX TNPAKTHYECKHX 3aaad, | 2. MHOXXeCTBa M OTHOIICHHUS
BeTpedaronmxcsi B npodeccronanmsHON | 3. KomOuHaTopmka
JeSITeTbHOCTH. 4. Anre6pa JOTHKH
5. JIoruka BeICKa3bpIBaHUI
IIpome:xkyTounas aTTecTanus:
Cemectp 1
DK3amen (60npocuvl Kk IK3AMEHY)
IIK-2 CnocobeH moHnMath, | 3HaTh ~ NPUHLUNBI  TOCTpoeHMS  Tr000H | Tekyuiuii KOHTPOIb:
COBEpIICHCTBOBATh u | GopmambHOH TEOpHU KakK gactu | Cemectp 1
MIPUMCHSTH COBPEMCHHBIH | COBPEMEHHOTO MaTeMaTHYECKOro anmapara. | Jlabopamophuie pabomoi

MaTeMaTHICCKHUI armapar.

YMeTh BBIOMpATh M MPUMEHSTD IS PEIICHUS
3a[a4 MPEeIMETHON O0JIACTH MaTeMaTHIeCKHe
MOJICIA M METOJBI, pa3paboTaHHBIC B TCOPHUU
JUCKPETHOM MaTEMaTHKHU.

Bnanerp HaBblkaMM NpPUMEHEHUs ammapara
JUCKpPETHOM  MaTeMaTMKd  Kak  4acTu
COBPEMEHHOI'0 MaTeMaTUYECKOr0 anmapara.

2. MHOXecTBa X OTHOIIICHHS
3. Kombunaropuka

4. Anre0pa J0THKH

5. Jloruka BhICKa3bIBaHUM

6. I'padur

Koumponvnas paboma

2. MHO>XeCTBa U OTHOILICHUS
3. Kombunaropuka

4. Anre6pa JOTHKH

5. Jloruka BBICKa3bIBaHHI

I[IpomexyTounas aTrecTanus:
Cemectp 1
Ok3amen (80npocwl K IK3AMeHY)

2. ”HAUKATOPBHI OIEHUBAHUS C@OPMUPOBAHHOCTHA KOMIETEHIUI

Komnerenuus 3auTeHo He 3auTeHo
Bbicokuii  ypoBenb | Cpennuii ypoBedb | Huzkmii ypoBeHb | Huxe MOpPOroBoOro
(OTJIMYHO) (xopo1o) (Y10B/1€TBOPUTEJILHO) | YPOBHS
(86-100 6an0B) (71-85 6amnoB) (56-70 6a1;10B) (HeyI0BJIETBOPUTEIHHO)
(0-55 6aJ10B)
OIIK-1 3HaeT 0 MecTe Hmeet HEkoTOpOE WNmeet npencraBienue He 3naet o0 mecte

JIUCKPETHOU
MaTeMaTHKHU B

TpeJICTaBIECHUE O
MECTe TUCKPETHOU

O BO3MOXHOCTAX
MIPUMEHCHUA arlmapara

JIUCKPETHOW MaTeMaTUKU
B MaTeMaTH4ECKOI HayKe,

MaTeMaTHYECKOU MaTEMAaTUKU B JUCKPETHON HE MpeJICTaBIAET

HayKe, IPEJICTaBIIsIeT | MaTeMaTHYeCKOU MaTEMAaTUKU NIPU BO3MOYKHOCTEH
BO3MOXKHOCTH HayKe, IpeCTaBIsgeT pelleHny 3agau IMPUMEHEHUS anmnapara
IPUMEHEHUs BO3MOKHOCTH npodeccrnoHaIBEHOM JUCKPETHON MaTeMaTUKU
amnmapara IIPUMEHEHHUs annapara | AEATeIbHOCTH. IIPU pELICHUN 3a1a4
JUCKpPETHOI JUCKpPETHOH npodeccrnoHaILHOM




MaTEMAaTHUKH MPU
pelieHun 3a1a4
npodeccnoHaTLHOM
JIeSTEIIbHOCTH.

MaTEMAaTUKH MPU
peLIeHrH 3a/1a4
npodeccuoHaTEHOM
JICATSIHOCTH.

JACATCIbHOCTH.

YmMmeer pemiath
THUIIOBBIC 33124 10
JIUCKPETHON
MaTeMaTHKe,
BKJTFOYAs BCEC
pazaenbl
JIACHUILIAHEI.

YMeer pemiatsb
THUIIOBBIC 337a4H
JUCKPETHON
MaTEeMaTHKH 0
OOJIBIIMHCTBY
paszenos
JUCHUIUIMHBL

YwMmeer peiath
THIIOBBIC 3a/1a41
JIUCKPETHON
MaTEeMaTHKH I10
HEKOTOPBIM pazzesiaMm
JIACIIMIUIAHEL.

He ymeer pewath
THUIIOBBIC 3aJa4UH
JIUCKPETHON MaTeMaTUKH
10 OOJBITUHCTBY
pa3aenoB AUCHUIIUHEL.

Bnaneet HaBbIKaMu
MPUMEHEHUS areOphI
MHOXECTB, aJreOphI
JIOTHKH, JIOTUKA
BBICKA3BIBAHUI,
Teopuu rpadoB Ipu
permeHnH
MPaKTUIECKUX 3a1ad,
BCTPEYAOIINXCS B
y9e0HOH CUTyaIluu U
npogeCCUOHATBHOM
JICSITETIbHOCTH.

Bnaneer HaBbIKaMH
TIPUMEHEHHUS aareopbl
MHOXKECTB, aJreOpbl
JIOTHKH, JIOTUKU
BBICKA3bIBaHHH,
Teopuu rpadoB mpu
pemeHnn
MIPaKTHYECKHX 3a7ad,
BCTpEUAIONINXCS B
y4eOHOH CUTYAITUH..

YacTuuHO BrIageeT
HABBIKAMU PUMEHEHUSI
anreOpbl MHOXKECTB,
anreOpbl JIOTHKHY,
JIOTHUKH BBICKa3BIBAHHUIA,
Teopuu rpadoB npu
peTeHA
MPaKTHYECKUX 3329,
BCTPEYAIONIUXCS B
y4eOHOM CUTYAITHH.

He Bnageer HaBbIKamMu
MPUMEHEHUS aIreOphl
MHOXKECTB, aJIreOpbl
JIOTUKH, JIOTUKU
BBICKA3bIBAaHUH, TEOPUU
rpadoB IIPH PEIICHUN
MPaKTHYECKUX 3a/a4,
BCTPEUAIONINXCS B
y4eOHOH cuTyanuu u
npodeccrnoHaIBEHOM
JIESITETIBHOCTH.

[K-2

3HaeT TeopeTUYEeCKHe
Y NIPaKTUYECKHE
OCHOBBI TIOCTPOCHUS
nro0oi popManbHOI
TEOPHUH HA IPUMEpE
anreOpbl MHOXKECTB,
anreOpbl IOTHKH,
Teopuu rpagoB.

3HaeT AOCTaTOUHO
TIOJTHO TEOPETHYECKHUE
U MPAaKTUYECKHE
OCHOBBI TIOCTPOCHUS
mo60# GpopManbpHON
TEOPHHU Ha IPUMeEpe
anreOpel MHOXKECTB,
anreOphl JIOTHKH,
TEOpHH TpadoB.

3HaeT GpparMeHTapHO
OCHOBBI TIOCTPOCHUS
o000 popManbHOI
TEOpHH Ha IpUMepe
anreOpbl MHOXKECTB,
anreOpel JIOTHKH,
Teopuu rpagos..

He 3naeT Teopernueckue u
MPaKTHYECKUE OCHOBBI
MOCTPOCHHUSA M000MH
(dbopManbHOI TeOpUH Ha
puMepe anreOpol
MHOYECTB, alreOphI
JIOTHKH, TEOPHH TPadoB.

YMeer yBepeHHO
BEIOMpATH U
MNPUMEHSTD IS
peuieHus 3a1a4
MpeIMEeTHOM 00J1acTH
MaTreMaTHuecKHe
MOJIETIH ¥ METOJIB,
paszpaboTaHHbBIE B

YMeer 1ocTaTogHO
XOPOIIIO TIPUMEHSATh
JUIS pelIeHus 3a1a4
MpeAMETHOM 00J1acTH
MaTeMaTHYECKHUe
MOJACIIN U MCTOJIbI,
pa3paboTaHHbIE B
TEOPUU TUCKPETHOU

YmMeer cimabo
MPUMEHSTD IS
pelieHus 3aaa4
MPEIMETHOM 00JIacTH
MaTeMaTHYECKUE
MOJIEJIA ¥ METOJIBI,
pa3paboTaHHbIC B
TEOPUU AUCKPETHOM

He ymeer BeiOupaTs
TIPUMEHSTH TS PEIICHUS
3a/1a4 MpeAMETHOU
00nacTi MaTeMaTH4IeCKue
MOACIN U MECTObI,
pa3paboTaHHbIC B TCOPHU
JIUCKPETHOW MaTeMAaTHKHU.

TEOPHUH AUCKPETHOM MaTeMaTHKHU. MaTeMaTHKHU.

MaTeMaTHKU.

Brnaneer B Brnaneer mocraTouHo Brnaneer ¢ Tpynom He Brnageer HaBbIKaMu
COBEpILCHCTBE HaBBIKAMHU HaBBIKAMU MIPUMCHEHUS | MPUMEHEHUS armapara
HaBBIKAMU MIPUMEHEHHUS amliapara | ammapaTta JTUCKPETHON JUCKPETHON MaTeMaTHKA
MIPUMEHECHUS TCKPETHOM MaTeMaTUKHU ISt JUTS pEeUICHUS 3a1a4
amnmapara MaTeMaTHKH IS penieHus 3aunaq MPEIMETHON 00JIACTH.
JIUCKPETHON peteHus 3aaa4y MPEIMETHON 00JIACTH.

MaTeMaTHKH JJIs
penieHus 3anaqy
MpeaMETHON
obnactu.

npeIMeTHONH 00IacTH.

3. PACIIPEJEJEHUE OLHEHOK 3A ®OPMbI TEKYHIEI'O KOHTPOJISI U ITPOMEXYTOUYHYIO
ATTECTALIUIO

Cemectp 1:

Texymuii KOHTPOIb:
TectupoBanue — 10 6anioB
JlabopaTophsie paboTsl — 20 O6asioB



Konrponbnast padora — 20 6anioB

Hroro 10+20+20 = 50 6aiios

[IpomexyTouHast aTTecTalus — SK3aMeH.

Ox3aMeH sBisieTcss GOpMON IPOMEKYTOYHOTO KOHTPOJIS 3HAHUK U YMEHHH, TIOJyYCHHBIX Ha ayIUTOPHBIX 3aHATHIX

(mexmumsix, mabopaTopHBIX paboTax) W B IpOIlECCE CAMOCTOSTENBHOW padOTH. DK3aMEH IPOBOAWTCS B YCTHOH WIH
NUChbMEHHOH (opme 1o Guieram. buiiet comep kUt ABa Bonpoca U3 IepedHs BOIIPOCOB K 3K3aMeHy. Ha moAroToBky orera
crynenty naercs 1-1,5 gaca. Obmiee xommaecTBoO Bormpocos — 50.

Dx3amel — 50 OamnoB
OObmee KOMMIECTBO OAIOB MO IUCIHITIMHE 32 TEKYIIMH KOHTPOJIb M MPOMEXKYTOUHYI0 arrectanuio: 50+50=100

0asuIos.

CooTBeTCTBHE OAIJIOB M OLIEHOK:
Jls sx3ameHa:

86-100 — otimmunHO

71-85 — xopormro

56-70 — ymoBIIe TBOPUTEIHHO
0-55 — HEeyIOBIETBOPUTEIIHEHO

4.1. OEHOYHBIE CPEJCTBA TEKYIIIEI'O KOHTPOJIA
4.1.1. Tecmuposanue
4.1.1.1. ITopsinok npoBeeHUs U MpoLUeIypPa OLEHNBAHUSA

TeCTPIpOBaHI/Ie MNpOBOAUTCSA Ha 3aKIOYUTCIBHOM JSTallC H3Yy4YCHUSL ,Z[aHHOﬁ JUCHUIIINHBI. BOHpOCBI TECTOBBIX

3aJaHUll HOCAT KaK TEOPCTUYCCKHUU, TaK M MPAKTHYCCKHIA XapakTep W JAIOTCSA A MPOBEPKH OCBOCHHUS CTYICHTOM
OCHOBHBIX TEPMHUHOB, MOHATHA M MPHEMOB pEIICHHUs 3aaady. TeCTHpPOBaHHE MPOBOAUTCS B ayJHUTOPHOE BpeMs Ha
KOMITbloTepe B TedeHue 15-20 MUHYT corflacHO ompejeneHHoMY BapuaHnty. CTyaeHTy npenoctasisieTcss 15-20 Bompocos,
Ccpem TPEAJIOKCHHBIX BapHUaHTOB OTBETa HEOOXOMUMO BHIOpaTh OMWH BepHBIA. [IpemogaBareneM IOICYUATHIBACTCS
KOJINYECTBO MPABUJIHHBIX OTBETOB U BHICTABIISCTCS OIICHKA.

4.1.1.2. Kpurepuu olleHUBAHUS

Basuibl B unTepBaie 86-100% ot MakcHMaIbHBIX CTABATCSH, ecJu: a1 86% IpaBUIILHBIX OTBETOB U OoJiee.
Basuibl B unTepBajie 71-85% 0T MakCUMAJIBHBIX CTABATCS, eciu: a1 oT 71% no 85 % npaBuiIbHBIX OTBETOB.
Banael B uaTepBase 56-70% oT MakcHMAIBHBIX CTABATCS, €CJIH: 1l oT 56% 10 70% npaBUIBHBIX OTBETOB.

Bajabl B untepBaiie 0-55% or MakcHMAaIbHBIX CTABATCH, €CIU: 1al 55% MpaBUIBHBIX OTBETOB U MEHEE.

4.1.1.3. Conepxxanue OLleHOYHOTO CpeACTBa
Tewmsr: 1. Beenenue. 6. I'pader.

IIpumephl TeCTOBBIX 3aIaHUH

|. Yka:kuTe NnpaBHIBHBINA 0OTBET

afl 1 1
1. Matpuna cMexXHOCTH A=b|0 0 0| yZOBIETBOpSET rpady, B KOTOPOM KOJIMYIECTBO IETENb!
cl2 2 2
oo
o1
o 2
o 3 +
afl 1 1
2. Marpuna cMexXHOCTH A=b|0 0 0| yZOBIETBOPAET rpady, B KOTOPOM KOJIMYECTBO BEPIIHH:
cl2 2 2
O 3 +
O 4
O 5
O 6
afl 1 1
3. Marpuna CMeKXHOCTH A=b|0 0 0| yZoBieTBopser rpady, B KOTOPOM BepiurHe b nHIuaeHTHO:
cl2 2 2
O 0 pebep
O 1 pebpo
O 2 pedpa
O

3 peopa +



af-1 1
A bjo -1 1
4. Matpuua MHOUISHTHOCTH ~ ¢| 0 0 0 | yhnosierBopsieT oprpady ¢ BepuriHamu 1, 2, 3, B KOTOPOM YKCIIO TIETEIb:
dl 1 -1
1 3
O o0
O 1+
O 2
O 3
a(-1 1 0
UL
5. Marpuna HHOIMOSHTHOCTH ~ c¢| 0 0 0 | yIOBJIETBOpsieT oprpady ¢ BepmuHamH 1, 2, 3, B KOTOPOM CTEIEHb
dil1 0 -1
1 2 3
BEpIIUHBI | paBHa:
01
O 2
O 3
O 4 +
af0 1 1 0
bj|0 1 1 0
A=
6. Martpuiia HHIIUAEHTHOCTH c/1 0 0 0| ymoBierBopsieT rpady ¢ Bepmunamu 1, 2, 3, 4, B KOTOPOM HYJIEBYIO
dit 0 1 0
12 3 4
CTCIICHb UMCCT BEPIINHA:
O 1
o 2
O 3
O 4 +
1. JomoHuTE
1. - 3TO COBOKYITHOCTB TOUYEK IFIOCKOCTH M OTPE3KOB MX COCAMHSIONIUX.
I'PA® +
2. I'pa¢ HazpiBaeTcs , €CJIM yKa3aHO HaIIPaBJICHUE €T JYT.
OPUEHTUPOBAHHBIM +
3. I'pad HaszbiBaeTcs , €CJIM HalpaBJICHHUE €T0 IyT HE yKa3aHo.
HEOPUEHTUPOBAHHBIM +
4. Iyra rpada Ha3bIBaeTCA , €CITU €€ Ha4aJl0 U KOHEI] COBMAIaloT.
HOETJEA +
5. JIBe BepuHbI rpada Ha3bIBAIOTCS , €CJIU CYIIECTBYET AyTra, UX COCIMHSIOMAs.
CMEXHBIMHA +
6. BEpIIMHEI rpada Ha3bIBAETCS YHCIIO MHIMACHTHBIX eif pedep.
CTEIIEHBIO +
7. Pebpo HazbIBaeTcs HEKOTOPOH BEpIINHE, €CIIM OHO BBIXOJUT WIJIM BXOIMT B 3TY BEPIIHHY.
WHIOUAEHTHBIM +
8. - 9TO KOHEYHBIH, CBS3HBII, HEOPUEHTHPOBAHHBIN rpad), He UMEIOUIUN IIUKIOB.
JAEPEBO +
9. HauanpHast BepiirHa Ha3bIBaeTCsI Jiepesa.
KOPHEM +
10. I'pad HasbiBaeTCs , €CJIM OH MOXeT ObITh N300pa’keH Ha IUIOCKOCTH TaKUM 00pa3oM, 4To ero pedpa He OymyT

HepeceKaThbes 33 UCKIIIOYEHNEM BEPIIIVH.
IINTAHAPHBIM +

11. ImyTeM B rpade Ha3bIBaeTCs TaKoH IyTh, B KOTOPOM KaXJ10€ peOpo BCTpedaeTcst TOJILKO OJIMH pas.
SUJIEPOBbBIM +
12. IIUKJIOM B rpade Ha3bIBaeTCsl TaKOM LUKJI, KOTOPBIA MPOXOIUT Yepe3 KKIYI0 BEPIIMHY OJMH pas3.

IFrAMWJIBTOHOBBIM +

I1l. YcTanoBure cooTBeTCTBHE
1.
| CreneHp BEPUINHBI | I'pad G | Bepmmnsl rpada G |




1) ueTHas
2) HevyeTHast

PN

1

0) 2
N a B) 3
2 r)4
a
¢
3

1 a)l

OTBETHI: 1) a,B;2) 6, T.

2.
Bepmuns! rpada G I'padp G PebOpa rpada G, HHIMIEHTHBIE €T0 BepIInHAM
N1 1 a)a

2)3

PN

i

0)g

o a B)C

r)d

4 . H)e
¢

i e)f

OTBEThbI: 1) n.e,2,0:2) B, T.

3.
KpatHocTh nap BepmuH I'padp G [Mapsr BepmuH rpada G
10 1 a) (1,2)
2)1
3)3 (}

0) (2,3)
¢ a B) (3,4)
e

4 n) (1,
= ¢ e) (2,4)

OTBETHI: 1) r;2) a,0,B,¢;3) A.

4

Bepunbl I'padp G

[Taps! BepimH rpaga G

1) cMexxHBIE

1

PNV

i

2) HeCMEXKHbIE 0) (2,3)
¢ g B) (3.4)

> | D (1,3)

4 m (1,4)

Z ¢ e)(2,4)

a) (1,2)

OTBETHI: 1) a,06,B,1,€;2) T.

5

OnemeHTH Tpada G

I'padp G O003HaYCHNUS Ha PUCYHKE

1) nyru
2) pebpa

a)a
6) b
B) C
rnd
ne
e)f
x) g
3)h
n) k

OTBETHI: 1) r,a,e,3,u;2) a, 0, B, oK.

6

rpaga

BaxxHble XapaKTepuCTUKU

VYcnoBus cymiecTBOBaHUS




1) aiinepoB myTh a) ecy Juist TIOOBIX BYX BEpIIUH &, b rpada 6e3 nerespb, coaepiKaiiero N-BepuirH,

2) TaMHITbTOHOB KT Boimonsiercs yenosne 0€g(@) +deg() > n

3) r1aHapHOCTh
) P 6) ecmu rpa¢ 6e3 meTens MOXKeT OBITh M300paKEeH Ha IDIOCKOCTH TakK, 4To ero pedpa

He OyIyT HepeceKaThesl 3a HCKITIOUCHHEM BepIINH

B) TOTJIa U TOJBKO TOT/Ia, KOTa rpad comeput He Oojee ABYX BEpPIIUH HEUSTHOM
CTEICHH U SABIISCTCS CBA3HBIM

T') eclu [T F000# BepIuHEI a rpada 0e3 meTenb, CoaepKamiero N-BepIiH,

Boinonsiercs yenosue deg(@) =n/2

OTBETHI: 1) B:2) a,1;3) 0.

4.1.2. Jlabopamopnsie pabomut
4.1.2.1. ITopsinok npoBeaeHUs U MPOLeIyPa OLEHNBAHUSA

JlaGopaTopHbIe 3aHATHS MPOBOJATCS B y4eOHOM ayAMTOPUN WM KOMIBIOTEPHOM Kiacce. Temarnka 1ab0paTOpHBIX
paboT cBsi3aHa C pemieHWeM (Py4YHBIM WJIM IPOrPaMMHBIM) THIIOBBIX 33/1a4 JUCKPETHOH MaTeMaTHKH, OTHOCSIIMXCS K
pasnenam: 'MHoxecTBa u oTHomeHus', 'KomOnHaTopuka', 'Anrebpa orukw', 'Jlornka BeickaspBanuil', 'Tpadsr'.

[Ipn moaroroBke K nabopaTopHON paboTe HEOOXOAMMO HPOUYHTATh 3aIIMCAHHYIO JEKIHIO, oOpalias BHUMAaHHE Ha
HanOomee Ba)KHbIE MOMEHTHI, MPOYMTATh PEKOMEHAOBAHHBIN IIpEerojaBaTeNieM MaTepHan u3 y4deOHOH JUTepaTypsl,
BO3MOJKHO, BOCTIOJIb30BAaThCS YI€OHO-METOJMUECKUMH MaTepHallaMi M HHTEPHETOM.

KoHTpons 3a BBINOTHEHHEM J1a0OPATOPHBIX pabOT OCYNIECTBIISCT INPENOJaBaTeNlb HHIMBHAYAIbHO Yy KaXKIOTO
cTyzeHTa. [l ycremH o caayun 1abopaTopHBIX pabOT CTYIEHT NOJDKEH:

1. nnst nabopatopHbIX padoT, HE npenycmarprBaromux co3gaHue mporpamMm: MpeAoCTaBUTh OTYET O BBHINOJHEHHH
paboThl, BKIIIOYAIOIIHI TOCTAHOBKY peLIaeMoi 3aJa4u U 1o JpoOHOe ONMCAaHUE MpoLiecca PEelIeHHS;

2. nmna nabopaTOpHBIX paboT, MO KOTOPBIM MPEIyCMOTPEHO CO3JaHHE IPOorpaMM: MPedOCTaBUTh KOPPEKTHO
paboTaroIIyI0 IPOTrpaMMy, HHTEP(EHC MOIh30BaTEIIs KOTOPOH BHIMOJIHEH B COOTBETCTBUH C TPSOOBAaHUSIMU K padoTe;

3. OBITh TOTOBBIM OTBETHTh Ha BOIIPOCHI MpENOJaBaTeNsl, Kacaloouuecs: 1) TEoOpeTHYecKoro Marepuana,
HEOOXOIUMOTr0 AJIs pelIeHHs 3a/]auu; 2) HEMOCPEICTBEHHO TEXHOJIOTHH PELICHUS 3a1a4H;

4. 3HaTh ¥ IOHNMAaTh OCHOBHBIC TEPMHHBI IIPEIMETHOH 001aCTH, KOTOPOH MPUHAMJICKHUT periaeMas 3a1aqa.

4.1.2.2. Kpurepuu olleHUBAHUS

1) 86-100% 0T MaKCHMAJIBLHOT'O YKCiIa 0AIIOB

3ajaHue BBIOJIHEHO IOJHOCTBIO M 0e3 OmMOOK, OOYYaroNIHICs CIOCOOCH OOBSICHUTH METOJBbl M AITOPUTMBI,
UCIIOJIb30BaHHbIE NP PELICHUH 33/1a4H.

2) 71-85% 0T MakCHMAJILHOTO YHCIia 6aioB

3aJjaHue BBIMOJHEHO IOJHOCTHIO C HE3HAUUTEJIbHBIMU OHIMOKAMH, OOYy4alolIMHCs CIIOCOOEH ONUCATh AITOPUTM
pelIeHus 3a1a4H.

3) 56-70% 0T MaKCMMAaJILHOTO YKCIIa O0AIIOB

3ajaHue BBHIMOJHEHO OoJiee YeM HAIOJIOBHHY, B DEIICHHU NPHCYTCTBYIOT CepbE3HbIE OLIMOKH, OOydarouiics
CHoCcoOeH OMucaTh MOPSI0K CBOUX JACHCTBUN MPU PEIICHUH 33/Ia4H.

4) 0-55% 0T MaKCHMAJILHOTO YKCIIa 0AIIOB

3ajaHue BBIMOJHEHO (DPArMEHTAPHO WIIM HE BBIMOIHEHO BOOOIIE, 00ydYaroluiics Ha crnoco0 OOBSICHUTH CMBICI
CBOUX JICHCTBUII ITPU BBITIOJIHEHUH PA0OTHI.

4.1.2.3. Conepxxanue OLleHOYHOTO CpeACTBa

Cemectp 1

JlabopatopHast pabora 1. Onmcanne MHOXxecTB. Omnepauuy HaJl MHOXecTBaMH. IloaseMeHTHOE OKa3aTelbCTBO
TEOPETHUKO-MHOXXECTBEHHBIX PAaBEHCTB.

JlabopaTopHas pabora 2. J[oka3aTeIbCTBO TEOPETHKO-MHOYKECTBEHHBIX PABEHCTB C MOMOIIBIO 3aKOHOB anreOpsl
MHOXeCTB. J[0Ka3aTeabCTBO ¢ MOMOLIBIO IOCTPOEHUS AuarpamMm Diliepa-Benna.

Jlaboparopuas pabota 3. JlekapToBO Ipou3BeeHNEe MHOKECTB. Onrcanue OMHAPHBIX OTHOIICHUA: TIEpPEIUCIICHUEM,
YKa3aHHeM XapaKTepUCTHUECKOrO CBOWMCTBa, oprpadom. OmpepencHue CBOWCTB OMHApHBIX OTHOIICHWH. OTHOIIEHUS
nopsaaKa, 3aJaHuE YHOPSAITOYCHHOTO MHOKECTBA. OTHOIHCHI/IG OKBHBAJICHTHOCTH, pa361/IeH1/Ie MHOJXECTBA Ha KJACChI
SKBUBAJICHTHOCTH.

J'[a6opaT0pHa$1 pa60Ta 4.CooTBeTCTBHE KakK CII0CO0 3aaHusA B3aMMOCBS3CH MCKAY JJEMCHTAMHU pa3IMYHbIX



MHOXecTB. OOnacTh ompeaencHus u o0OmacTh 3HaYeHHd. OIpeaesicHHe CBOWCTB COOTBETCTBHH. (DYHKIMOHAIBHOE
cooTBeTCTBUE ((QYHKIIUS) U €r0 OCOOCHHOCTH.

Jlaboparopras pabota 5. [Ipumepsl anreOp, Moaenel, anredpandeckux CTpyKTyp. IIpoBepka Ha TOMOMOP(HOCTH
(130MOpGHHOCTH).

JlabopaTtopHast pabora 6. Pemiennme 3amad BBEIOOpa M PACIIONOXKECHHS SJEMEHTOB HEKOTOPOTO MHOMKECTBA,
BBIYHCIICHUS KOJIMYECTBA OAMHOKECTB KOHEUHBIX MHOXKECTB, KOJIMYECTBA CIIOCOO0B PACIIONOKEHHUS HIIEMEHTOB KOHEYHBIX
MHOJKECTB IPH 3aJJaHHBIX YCIOBHAX U ApP. C IPIMEHCHHE OCHOBHBIX IIPABIJI H KOHPUTYpaLii KOMOMHATOPHKH.

JlabopatopHast pabGora 7. Jloka3aTenbCTBO 3JIEMEHTapHBIX TOXIECTB C IPUMEHEHHEM CBOWCTB COYETaHMH.
PackpeiTie CKOOOK W BBIYHMCICHHE 3HAYCHWI BBIpaXKEHUH coriacHo (opmyne OmHOMa HBIOTOHAa M MOJMHOMHUAILHOM
bopmyrre.

JlaGopatopHast padota 8. 3ananue GyHKIUH anreOpbl JOTUKH C TIOMOIIBIO TaOINI] HCTUHHOCTH, BEKTOpa 3HAYCHUH,
¢dopmyn. JlokazaTesbCTBO PaBHOCHIIBHOCTH (POPMYJT C ITIOMOIIBIO MOCTPOEHHS TAOIUI UCTUHHOCTH.

JlabopatopHast pabota 9. J[oka3aTeIbCTBO PaBHOCHIBHOCTH (POPMYI C IOMOIIBIO MIPUMEHEHHS 3aKOHOB alTeOphI
JIOTUKH. YTIPOIEHUE BHIPAKCHUH C IOMOLIBIO IIPUMEHEHHUS 3aKOHOB JITe¢Opbl JIOTHKU M HX CIICICTBHH.

Jlabopatopnast pabora 10. [locnenoBarensHoe paznoxenue b® mo oxHoit, AByM u T.4. nepemenHbM. [locTpoeHue
CKH® u CJH® mis1 3agaHHON (GYHKINH COTIACHO (popMyIie pa3ioKeHHs H METOAOM SKBHBAJICHTHBIX ITPE0Opa30oBaHMUi.

Jlabopatopnas padota 11. [Toctpoenue hyHKIMHU, TBOWCTBEHHON K 3amxanHOU. [lepexon ot JJH® k KH® 3ananHOM
¢yHnkimy u Haobopot. [IpencraBienue ¢pyHkImK B BUAe nonuHoMma JKerankuHa.

Jlabopatopras pabora 12. IIpoBepka 3amanHOi#l crctembl b® Ha MOTHOTY ¢ MOMOINBIO BCIIOMOTATEIFHON MOTHON
cucteMsl bO.

Jlabopatopnas padota 13. IIpoBepka 3amanHOli cucTeMbl b® Ha MONMHOTY coriacHo KpurepusM [locTta ¢ mOMOIIbIO
3aMKHYTHIX Ki1accos T0, T1, L, S, M.

JlaGopatopnast pabora 14. 3amnuch BbICKa3biBaHWi B Buae ¢opmyn. I[lpoBepka 3amaHHOW (GopMynsl Ha
TaBTOJIOTHIO/TIpoTHBOpeyre. OnpeieneHue IPOTHBOPEUNBBIX (HEMPOTHBOPEUNBBIX) HAOOPOB BhICKa3bIBaHUH ((hopMmyin).

JlabopaTtopHast pabora 15. Pemrenme 3amau mis OmpeneNeHUs NPABHIBHOCTH ILEMOYKH PACCYKACHUH IyTeMm
MOCTPOCHHSA TAaOIHIBI WCTHHHOCTH, C TOMOIIBI0 TEOPEMBI O JIOTHYECKOM CIEICTBHU. J[0Ka3aTeIbCTBO IMPABIIHLHOCTH
paccyxJaeHuit MeToJoM pesoironuid. [IpoBeaeHne paccyxaeHUH ¢ IPUMEHEHHEM PAaCHpPOCTPAHEHHBIX CXEM IPaBUIIBHBIX
paccyxnennii. Haxoxaenne Bcex (opMyd, SBISIIOIINXCS JIOTHYECKUM CIIEACTBHEM M3 331aHHOI CUCTEMBI MOCHUIOK.

JlabopartopHas pabota 16. [IpencrapneHue 3a1aHHOTO rpada B BUAE AUarpaMMbl, OMHAPHOTO OTHOLICHHS, MATPHILIBI
CMEXKHOCTH BepLIMH (peOep), MaTpuibl HHIUACHTHOCTH. Ilepexon OT OJHOTO mpeacTaBieHHs TIpada K Ipyromy.
OcoOeHHOCTH TpeAcTaBlIeHHS MyJIbTHrpadoB, nceBaorpdoB, CBSI3HBIX, NOJHBIX rpagoB. OmnpenencHUEe PpaBHBIX H
HU30MOPQHEBIX TPadoB.

JlabopatopHast pabora 17. IlpuMeHenue rpadoBoii Momenu Asl PEUICHUs Pa3IMUHBIX MPAKTHYECKHUX 3afad.
Oiinepossl rpadsl: 3agada o Kenurcoepreknx Mocrax. ['aMmiibTOHOBBI Tpadbl: 3a1a4a KOMMHBOSDKEpa.

JlaGopatopnast padota 18. Anropurmsl Ha rpadax. [Touck B riryOuHy W B IMpHHY, TocTpoenue d-nepesa u b-aepesa.
AnroputM Ipuma nocTpoeHusI MUHIMAJIBHOTO JIepeBa MOKPBITH. ANTOpUTM J{eHKCTphI MOMCKa KpaTyaiiero myTH.

4.1.2. Konmponvnas paboma
4.1.3.1. ITopsinok npoBeeHHUs U MpoLeIypa OLleHNBAHUSA

KonTponbHble paboTHI 10 TUCHUILIMHE TPOBOJATCS B ayIUTOPUH WM JAIOTCS KakK AOMAIIHASA paboTa. BeimonneHue
KOHTPOJIBHBIX pa0oT 1o aucuuninHe '[IucKpeTHas MaTeMaTHKa' HalpaBiIeHo Ha MPOBEPKY OBJIAAEHHS HaBbIKaMHU (PY4HOTO)
pelleHuss THUHOBBIX 3ajjad IEHTPAIbHBIX pPa3felioB TUCKPETHON MaTeMaTWKH. AYIUTOpHBIE KOHTPOJBbHBIE pPabOThHI
BBITOJIHAIOTCS CTy/IeHTOM B TedeHue 60-80 MHUHYT COTIACHO ONpEeAeTICHHOMY BapHaHTy M CHAIOTCS B MHCBMEHHOM BHUJE.
JlomamiHsAs KOHTpOJIbHAs paboTa BBIMOJIHACTCS CTYACHTOM BHE ayIUTOPHH M CHAETCS Ha MPOBEPKY B TEUCHHE HENENH.
TekcT KOHTPOJIBHBIX PA0OT COAEPIKHUT 3a/1a4H, CTPYIIUPOBAHHBIE [0 TEMaM CJIEAYIOLIHMM 00pa3oM:

1. 'MHoxecTBa n otHomeHus', 'Kombunatopuka' (ayauropHas);

2. 'Anre0pa soruku' (ayJUTOpHas);

3. 'Jloruka BBICKA3bIBAaHUN' ([TOMAIIHSS).

KpurepusiMu onieHKH pe3yIbTaTOB KOHTPOJILHOM paOOTHI SBISIFOTCS:

- YMEHHUE CTYJICHTA UCIOJIb30BaTh TEOPETUUYECKHE 3HAHNS IPU PELICHUH IPAKTUYECKHX 3a/1a4;
- 000CHOBaHHOCTb U YETKOCTh M3JIOKEHHSI PELICHUS;
- opopmiteHHEe MaTepHaa B COOTBETCTBUH C TPEOOBAHUSIMH.

4.1.3.2. Kputepuu olleHUBaHUS



1) 86-100% oT MaKCHMaJILHOTO YKCa OaII0B

[TpaBuibHO BBINOJIHEHB! Bee 3aaaHus. [IpuBonurcs moapoOHOE peneHre Beex 3a1ad.

2) 71-85% OT MakCUMAaJBHOTO YHCia 6aIoB

[paBuibHO BhIMOMHEHA OOJbIIIas 4acTh 3aaHuil. [[pUCYTCTBYIOT HE3HAYUTEIILHBIC OLIMOKH.
3) 56-70% OT MakKCHMAIBLHOTO YHCIIa 6o

3aaHusl BBIMOJHEHBI MPABWIBHO O0Jiee YeM HATONOBHHY. [IpUCYTCTBYIOT cepbE3HbIE OIIHOKH.
4)0-55% 0T MaKCHMAaJILHOTO YHCia GalIoB.

3anmaHue He BHITIOIHEHO WM BBHITOJIHEHO C TPYOBIMHU OIIMOKaMH.

4.1.3.3. Conepxanne OEHOYHOT0 CPeACTBa
Tewmsr: 2. MuoxecTBa 1 oTHOImeHHs 3. KomOnHaTtopuka 4. AnreOpa sioruku 5. Jlorika BRICKa3bIBaHUH

Kontpoabunas padora Nel

1. Janms muoxectBa A={a ,b, c}, B={b ,c, m, k}, C={n, c, a}. Haiitu: (ANB)xC, Cx(AUB), (AxB)\(AxC).

2. Jokasars Toxaectso A\(B\C)=(A\B)U(ANC).

3. OmpenenuTh, KAKIMHU U3 OCHOBHBIX CBOMCTB OOJIaZaeT clieayromee ONHaApHOE OTHOIICHHUE:
p ={(a,b)|a,b € N,a v b B3aMHO IIpOCThI}

4. Bymer nu otnomrenune p = {(1,2),(1,4),(1,3),(1,5),(2,3),(2,4),(3,5),(3,4),(4,5)} na muoxectee M = {1,2,3,5}
OTHOLICHHEM JINHEHHOTO nopsiaKa?

5. Omnpenenuts, OyAeT v 3aaHHast GYHKIMS HHHEKTUBHOM, CIOPHEKTUBHOM WIIM OMEKTUBHOIA:
f={(xy)|x € [-m 0],y € [-1;1],y = cosx}.

6. CkombKMMH cII0OCOOAMU MOXXHO COCTaBHTh TPEXIBETHBIH TPEXIOIOCHBIA (iar, eclli HMeeTcs Marepusi MSTH
pasnuuHbIx 11BeToB? To ke camoe, eclii CpeHss 1MoJI0ca JOJDKHA ObITh CHHEN?

7. Xop cocrout u3 10 yuactHuKOB. CKOJBKMMH CIIOCOOAMH MOKHO B TeUEHHE 3-X THEW BBIOMpATh MO 6 YYaCTHUKOB TaK,
4TOOBI KaXKABIH JI€Hb OBUIN pa3IMuHbIe COCTABHI Xopa?

8. IlycTh N-1eN0€ MOJIOKUTENbHOE YHC0. Beruncauts cymmy Yop—o(k - CK).

Konrpoabnas padora Ne2
1. Beoruucnuth 3HaueHHE Joruueckoit pyukiwm F(1,0,0), rae

Fx,y,2) = (xvy) L Xy = 2)
2. CocraBieHueM TaOJIUIBI ICTUHHOCTH MTPOBEPHUTH, BEPHO JIM TOXKAECTBO:

x=> vz =(x->y)V(x-2).

3. Jlorudeckyro GpyHKIHIO, 33 JaHHYIO TAOJUICH HCTUHHOCTH, mpeacTaBuTh B Buae CJJH®, CKHO.

<
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4. YupocTuts GOpMyImIy: .
x=>yz® (xey)VY - x2)

5. TIpeob6pazoBate hopmyny u3 JTH® B KH® u Hao60poT mpu OMOIIH SKBUBAICHTHBIX TIPe0Opa30BaHUi:
AXFVIVYZ b)) BVY)RVFVI).

KonTtponbnas (nomamnss) padora Ne3

1. 3ammcaTh COCTaBHOE BBICKa3bIBAHUE B BUJIE JJOTHYECKOH (OPMYJIBI.

a) Mmm Com noiiner Ha BeuepuHKY, 1 Makc He moizer Ha Hee; WM CoM He NMOWAET Ha BEUEPUHKY M Makc OTIMYHO
MIPOBEJIET BPEMSI.

b) HeoGx0quMBIM YCIOBHEM CXOMMOCTH MOCIIEAOBATENLHOCTH S ABJIAETCSA OrPAHUYEHHOCTD S.



2. OnpenenuTp, SIBISIETCS JIM KaKIas U3 CICSAYIOMUX (OPM TaBTOJIOTHEH, MPOTUBOPEUHEM MM HE SIBIISETCS HU TEM,
uu apyrum: A A AvB.

3. BLIﬂCHHTL, ABJIAIOTCS JI CIIEAYIOINE 3aKIIOYCHUS JIOTUHICCKHU IPABUIIBHBIMU:
a) (a—>b, aab)=avb;

b) Ecnu kamutajoBIOKEHHS OCTAHYTCSI HOCTOSIHHBIMH, TO BO3PACTyT IMPaBHUTEIBCTBEHHBIC PACXObl MM BO3HHUKHET
Oe3pabotnna. Ecim mpaBuTENBCTBEHHBIE PacXolbl HE BO3pAacTyT, TO HANOrH OynyT cHumKeHbl. Ecim Hanmorm Oyamyt
CHIDKCHB M KallUTaJIOBJIOKEHHSI OCTaHYTCSl IOCTOSIHHBIMH, TO Oe3paboTuia He Bo3pacrteT. CiieoBaTesIbHO, BO3PACTYT
IIPABUTEIILCTBEHHBIE PACXOABI.

4. Haiitu Bce Jormueckue CUEJACTBHS M3 JaHHOW CHMCTeMbl MOChUIOK: X —» (Y —Z),X —>Z. [na storo

NpeACTaBUTh KOHBIOHKIMIO (opmyn B Buae CKH®, 3arem Bbimmcare Bce comHOxutenu ganHod CKH® u Bce wnx
KOHBIOHKIINH.

5. [IpoBepuTs COBMECTUMOCTD YTBEPXKICHUU. [[JI 3TOr0 IpeacTaBUTh NPEATIOKEHUS B BHIE JIOTHYECKUX HOPMYIT U
3aTeM MPOBEPUTH, ABIISCTCS JIM UX KOHBIOHKIHS IIPOTHBOPEYHEM.

Ecin kypc meHHBIX Oymar pacTeT WM NMPOLCHTHAas CTaBKa CHIDKAeTCS, TO JHOO MajaeT Kype akuuil, 10O HaloTd He
noBbinanTed. Kype akuuii moHmKaeTcest Torna M TOJIBKO TOTa, KOra pacTeT Kype LeHHBIX Oymar M Hajord pactyt. Ecim
MIPOIICHTHAs CTaBKa CHIKAETCS, TO JIMOO Kypc akIuii HE IMOHMXKaeTcs, JM00 Kypc IEHHBIX Oymar He pacreT. JInbo
MOBBILIAIOTCS HAJIOTH, JIN0O0 KypC aKIUi TIOHWKASTCsl U CHIYKAETCS IPOLICHTHAs CTaBKa.

4.2. OIEHOYHBIE CPEJICTBA ITIPOMEXYTOUYHOM ATTECTAIIAA
4.2.1. Ix3amen (yCTHBIH/MUCLMEHHBI OTBET HA KOHTPOJIbHbIE BONPOCHI)
4.2.1.1. Ilopsinok npoBeeHUs U NpoLUeIypa OLeHNBAHUSA

[lo OKOHYaHWHM HW3YYEHHS TUCIMIUIMHBI TPOBOJUTCS DK3aMeH. DK3aMeH SBISETCS (OPMON MPOMEKYTOUHOTO
KOHTPOJIS 3HAHUM W YMEHHM, TIOMYUYECHHBIX HA ayIUTOPHBIX 3aHATHAX (JIEKIMAX, JAOOpPaTOPHBIX paboTax) W B MpoIecce
CaMOCTOSITENTBHOM Pa0OTHI.

3ajanus, BbIABAEMBIE CTYIEHTY Ha SK3aMEHE, COCTOST U3 TEOPETHUECKON M MPaKTHIECKOH gacTeil. TeopeTnueckas
YacTh COJEPKUT JIBa BOMPOCA M3 MEPEYHS BOMPOCOB K 3K3aMEHY M TPeOYET YCTHOTO OTBETA, IPAKTHYECKAs! YaCTh BKIKOYAET
3aj7a4y COIJIaCHO BapHaHTy (HEOOXOIMMO PEIIUTh OJHY M3 TUIOBBIX 3ajad, JAOMYCTUMO NMPUMEHEHHE KoMIbioTepa). Ha
MOJITOTOBKY YCTHOTO OTBETAa M BBIMOJHEHHS MPAKTUYECKOTO 3aJaHus CTYAeHTy maercs 1-1,5 gaca. OOliee KOJHYECTBO
BompocoB — 50.

Jlst yCTEIHOTO OTBETa Ha 3K3aMEHE CTY/ICHT JAOJDKCH:

- KOPPEKTHO U B JOCTATOYHOM 061;eMe OCBCTUTDH TAaHHBIC TCOPETHUCCKUE BOIIPOCHI - MPOACMOHCTPUPOBATH 3HAHUSA
KakK JIEKIIHOHHOTO MaTepHaa, Tak ¥ MaTepHalia u3 JUTePaTyPHBIX HCTOUHHKOB;

- KOPPEKTHO OTBETUTH HA BOTIPOCH, 33][aBAEMBIE B XOJI€ YCTHOTO OIPOCa T10 TEMATUKE TOJYIEHHBIX BOIPOCOB;

- TIPEIOCTaBUTh KOPPEKTHO BHIMOJHEHHOE pEIIEHHE 3aadd, PEe3yJbTaThl BBIMOJHEHHS KOTOPOM COOTBETCTBYIOT
MPaKTHYECKOMY 3aIaHHIO;

- OTBETHUTH Ha BOIPOCHI MPETIOIaBaTeNs, KACAIONINEC HETIOCPEACTBEHHO TEXHOJIOTHH PENICHAS TaHHOM 3a1a4M;

- CBOOOJHO OpPUEHTHPOBATHCS B TEPMUHOJOTMM TeX TeM (Pa3/enoB) AWUCIUIUIMHBIL, K KOTOPBIM MpPHUHAAJIEKAT
MOJTyYEHHbIE TEOPETUUECKHIE BOIPOCH U MPAKTHUECKOE 3aIaHueE.

4.2.1.2. Kpurepuu onleHUBaHHUs

Baniel B unrepBaie 86-100% oT MakCMMAJIBHBIX CTABATCSH, €CJIH:

OOyyvarommiicss najd TOJHBIH OTBET Ha BCE BONPOCHL, INPH OTBETE MCIONB30BA] IPUMEPHI INPAKTHUECKOTO
MIPUMEHEHHS PacCMaTPUBAEMOI0 TEOPETUYECKOT0 MaTepHaa, OTBETHI Ha BCE JOMOIHUTEIbHBIE BOIPOCH], OTBET YETKUH U
XOpOLLIO CTPYKTYPUPOBAHHbIN, OCBOEH MOHATUIHBIN anmapar.

Banibl B unTepBaje 71-85% o1 MakcHMAaJIbHBIX CTABATCS, €CJIM:

OOyyvaromuiicst Jan TOJHBI OTBET Ha BCE BONPOCH, OJHAKO HCIBITHIBA 3aTPyJHEHHE C IpHUBEJACHHEM
MIPAKTUYECKUX TPHMEPOB MPHUMEHEHHS pPacCMAaTPHBAEMOT0 TEOPETHYECKOTO MaTepuana, OTBETHI HE Ha BCE
JIOTIOJIHUTEIIbHBIE BOIIPOCHI, OTBET CTPYKTYPUPOBAH, OCBOECH NIOHATUHHBIN anmapar.

Banasl B uaTepBaie 56-70% oT MakCHMAaJIbHBIX CTABATCS, €CJIM:

OOyyvaromuiicst packpbul BOIIPOCHI JIMIIb YaCTHYHO, HE CMOT IIPUBECTH NPAKTHYECKHE IIPUMEpHl NPHUMEHEHUs
paccMaTpUBaEeMOro TEOPETUYECKOT0 MaTepHana, YaCTMYHO OTBETHI Ha HEKOTOphbIE M3 JOMOJHUTENBHBIX BOIPOCOB,
JIOITyCKaeT HEeCYIIECTBEHHbIE ONTMOKH NPU MCIIOJIb30BAHUH OHATHITHOTO arnmnapara.

Banisl B untepBaie 0-55% 0T MakcHMAIBHBIX CTABATCH, €CJIH:

O6yqaromnﬁcsl HE OTBCTUJI HA BOIIPOCHI WM K€ OTBETBI HEC COOTBETCTBOBAJIU 3aJlaHHBIM BOIIpOCaM, HE Jall
AZICKBATHOTO OTBETAa Ha JONOJHHUTEIbHBIE BOIPOCHI, AOIYCKACT rpy61>1e OIINOKHU IIpyu HUCIIOJIb30BAHUUN MMOHATUHHOTO
amnmapara Win He UCTIONIb3YyeT MOHATHIHBIHN armapaT MpeIMeTHOH 001acTH BOBCE.



BoOoo~NoO~WONE

N
=

12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41,
42,
43.
44,
45,
46.
47.
48.
49.
50.

0.

4.2.1.3. OneHo4HbIE cpecTBA

Bonpocs! k 3x3ameny
Cemectp 1

JuckperHas MmaTeMaTHKa. MecTo TUCKPETHOM MaTEMATHKH HA JEPEBE MAaTEMAaTHUECKON HAYKH.
OnemeHTH! ¥ MHOecTBa. [loqMHOXkecTBa. 3a1aHNE MHOKECTB.

Omnepannu Hag MHOKecTBamHu. J{narpamMel Berna. [Tpumepsr.

TeopeTnko-MHOKECTBEHHBIE PaBEHCTBA. [[03IeMEHTHOE JOKA3aTENBCTBO.
TeopeTrko-MHOKECTBEHHbIE PaBEHCTBA. J[0Ka3aTenbCTBO C MOMOIIBIO 3aKOHOB JIT€Ophl MHOKECTB.
Bynea anre6pa MHOeCTB. 3aKOHBI anredOpsl MHOXKECTB. 11X GopMynupoBka n mpuMepsI 10Ka3aTeabCTBA.
JIBOICTBEHHOCTD B airedpe MHOXKECTB. [IpuHIMIT TBOWCTBEHHOCTH.

[Ipsimoe (nexkapToBo) npousBeneHne MHOXecTB. OTHOMmEHUs. COCOObI 3ajaHusl OMHAPHBIX OTHOILICHUH.
CgolicTBa OMHAPHBIX OTHOLIEHUH. [IpuMepsI.

OTHOIIEHNs SKBUBAJICHTHOCTH U Mopsiaka. [Ipumepst.

CooTBeTcTBUSA U UX CBOMCTBA. OCHOBHBIC OIIPEICIICHUS.

B3anmuo0 omHO3HAaYHOE cooTBeTcTBHE. OTOOpaXkeHus. IIpumepsl.

Oynkmun. ObpatHas Qyukimsa. @opmyna. Oneparus. [Ipumepsr.

T'omomopusMer 1 m3oMophU3MBL [IpuMepsr H30MOp(HBIX anredp.

OcHOBHBIE TIpaBHIIa KOMOMHATOPHKH. DOpMyIa BKIIOUEHUH U HCKITIOYeHUH. [IpuMeps!.
Pa3memnenust, nepecTaHOBKH, cOueTaHus 0e3 moBTopeHui. [Ipumeps.

Pa3mMerenus, nepecTaHOBKHU, COUETaHUS C MOBTOpeHUsIMHU. [Ipumepsl.

CaoifcTBa couetanuil. Ix npumeHeHue 11 penieHus 3aaad.

Bynesl pynxunu. Tadmuna MCTUHHHOCTH. DJeMeHTapHble QYHKINY areOphl JIOTHKH.
CymiecTBeHHbIE U QUKTUBHBIE IepeMeHHbIe. CrocoObl HaX0KACHUs (PUKTHBHBIX NepeMEHHBIX. [IpuMepsl.
Peanusanus OyneBbix pyHKuuMi popmynamu. PaBHOCHIbHBIE (DOPMYJIBI.

[puHIMT TBOWCTBEHHOCTH B anredpe Moruku. [laper qBoricTBeHHBIX QyHKIMH. [TpruMmepsr.
HexoTopsie cBoiicTBa 3eMeHTapHbIX QYHKIHUNH. POPMYIHPOBKA U 10KA3aTEIBCTBO.

Paznoxxerne OyeBoi (GyHKIMH IT0 IepeMEeHHBIM. TeopeMa 0 pa3JIoKeHUH U CIEICTBUS.
CoBepIrieHHBIC KOHBIOHKTHBHASA U TU3BIOHKTHBHAS HopMaibHBIE popmbl (CKH®, CITH®D). CiocoObI HaX 0K ICHHSL.
[Ipumepsr.

KoHbIOHKTHBHAS M IU3BIOHKTHBHAS HOpManbHble (opmbl. [IpuBenerne Gopmynel, mpencrasisiomei OyneBy
¢ynkimio, k KHO u THO.

[Monnora. [Tpumeps! MOMHBIX cUCTEM OYJIeBBIX (DYHKLMIL.

ITomuaom XKerankuna. Teopema XKerankuna. Ilpumepsl.

3aMblkaHKe. 3aMKHYTBIE KilacChl OyneBbIX QyHKIMA. [Tpumeps.

Teopema Ilocta o monmHOTe. Kpurepuansaas tabmuna. [Ipumepst.

baszuc B mpoctpancTBe OyneBbix GpyHknuid. Teopema o 10CTaTOYHOCTH 4-X PYHKIIHA.

[NonsTre BbICKa3bIBaHUs, (POPMYJIBI JIOTHKH BBHICKa3bIBAHNH, HHTEPIIPETALIMN (OPMYJIBI.

Cas13b BBICKa3bIBaHUi ¢ OyneBbIMU QyHKIUSAMH. [IprMeps.

Tasronoruu n npotuBopeuns. [IpoGnema pazpemmmocTy B ainredpe JIOTUKH.

Jlornuecku BepHbIe paccykaeHHs. TeopeMsbl 0 TOTH4eCKOM CIeACTBHU. [Ipumepsl.
[MpoTnBOpeUnBOE M HEMPOTHBOPEUYNBOE MHOXKECTBA (opmyi. [Ipumepst.

PacnipocTpaHeHHbIe cXEMBbI IPABUIBHBIX PacCykAeHUM. Jloka3aTenbCTBa U IPUMEPHI.

OCHOBHBIE CXEMBI JI0Ka3aTeIbCTB. [Ipumepsl.

[Monsitue rpada. OCHOBHBIE OTIpEIENeHNUSI.

Crioco0s1 mipescTasieHus rpada. CBs3b ¢ MOHATHEM OUHAPHOTO OTHOIICHHS.

Buasl rpados. TpuBHanbHble U MOJHBIE TpadBbl.

PaBenctBo 1 m3omopdusm rpados. [Ipumepsr.

OnemeHTHI rpadoB: moArpadbl, MapIIPYTHI, HEMH HUKIbL. CBSI3HOCTS.

Oiinepossl rpadsl. Teopemsl 00 dimepoBsix rpadax. [lpumepsr.

I'amunbToHOBHI rpadsl. HeoOxoanmoe 1 10cTaToqHOE yCI0BHE TaMIIIbTOHOBOCTH rpada.

Hepesbs. [lepeBo nokpsitus rpada. [Tpumepst.

Aunroput™mel Ha rpadax. [Touck B riryOuny.

Auroput™mel Ha rpadax. [Touck B mmpuny.

AnroputMmel Ha rpadax. AnroputM [Ipuma mocTpoeHHss MUHIMAIBHOTO JiepeBa MOKPHITHS.
Anroput™Mel Ha rpadax. AnroputM J{eHKCTphI MONCKa KPaTYalIIero myTH.
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