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1. Ilesn ocBoeHMsI AMCHMIIJIMHBI.

Henssmu ocBoeHUS TUCHUIUIMHEI "JIMCKpeTHAss MaTeMaTHKa" SBISIOTCS (hOPMHUPOBAHHE
MaTeMaTHYeCKON KyJIbTYpbl CTYIeHTa, (pyHAaMeHTaIbHas MOJArOTOBKA MO OCHOBHBIM pa3zzeiiaM
JTUCKPETHOM MaTEMaTUKH, OBJIaJICHUE COBPEMEHHBIM MAaTEMAaTUYECKUM amnnapaToM sl JaJIbHEH-
IETO UCIIOJIb30BAHUS NP PEIICHUH TEOPETUUECKUX U MPUKIAIHBIX 3a/1a4.

2. MecTo ITUCUMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHON MPOrpamMMbl.

JuctumnuHa «/luckpeTHas MareMaTuka» OTHOCHTCS K 0a30Boi wacTu. J[s ycrenrHoro
W3Y4YEHHUS ATON TUCIUIUIMHBI HEOOXOIWMBI 3HAHHUS W YMEHHUsS, MPUOOPETCHHBIE B pe3yJbTaTe
OCBOEHHS LIKOJIBHOTO Kypca MaT€MAaTHUKH, a TAaKK€ HEKOTOPBIX pa3/eNioB U3 MAaTEMAaTUYECKOIO
aHaju3a u aareOpsl.

JluckperHas MaTreMaTHKa OTHOCUTCS K YHCIIy OCHOBHBIX Pa3/eJiOB COBPEMEHHON MaTeMa-
THUKH. 3HAaHWE OCHOB JINCKPETHON MAaTEMAaTHUKH SIBJISIETCS BaKHOM COCTABIISIONICH 00IIIeii MaTema-
TUYECKOM KYJIbTYPHI BBITYCKHUKA. JTU 3HAHUS HEOOXOIUMBI KaK MPU MPOBEICHUH TeOpeTHYe-
CKHMX UCCJICIOBAHMI B Pa3IUYHBIX 007acTAX (PU3UKH, TaK U TIPH PEIICHUH MPAKTHUYECKUX 33134
U3 pa3HOOOPA3HBIX MPHUKIAIHBIX 00JacTeil. 3HAHUS U HABBIKU, MTOJIyYCHHBIC TIPU U3YUYCHUH JIHC-
[UTITAHBI, UCTIONB3YIOTCS CTYJCHTaMH B MPOIECCe M3YyUCHUS BCEX OOmEnpodecCHOHANBHBIX U
CIEeIMATbHBIX TUCIUTIINH.

3. [lnanupyemble pe3yJbTaThl 00yUeHHs MO TUCHUILINHE, COOTHECEHHBbIE ¢ MJIAHUPYEMbIMU
pe3yJibTaTaMHU O0CBOEHHS 00pa30BaTeIbHOIi IPOrpaMMbl

[Ipouiecc u3yueHus: MUCHUIUIMHBI HAMIPaBiIeH Ha (GOpMHUpPOBAHUE CICAYIOMINX JIEMEHTOB
koMmrieteHuit B coorserctBuu ¢ ®I'OC BO, OI1 BO u npuoGpeteHus cieayonux 3HaHui, yme-
HUH, HABBIKOB U (UJIM) OMBITA AEITEIbHOCTH:

dopmupyemMasi KOMIIe-
TeHLHs
(xoa u (popmyJIMpPOBKA)

HNupukarop nocruxe-
HHUSI KOMIIeTeHIHH
(xoa u popmyin-
POBKa)

Ilepeuennb
IJIAHUPYEMbIX Pe3y/bTATOB 00y4eHHs

OomenpodeccuoHaibHble KOMIIETEHIIUN

OIIK-1. Cnocoben uc-
MOJIL30BaTh MOJI0XKE-
HMUS, 3aKOHBI 1 METOIBI
CCTCCTBCHHBIX HayK 158
MaTEeMAaTHKH IS pe-
ICHUA 3a1a4 UHXKC-
HEPHOU JIEATEIbHOCTH

NJ-OIIK-1.1  Ocy-
IIECTBISIET ~ TOCTa-
HOBKY 3aJlayi, BBIOHU-
paet cnioco0 ee pere-
HUS

NA-OIIK-1.2 ITpume-
HSET  MaremMarude-
CKuil ammapart, puzn-
YeCKHE 3aKOHBI U TEO-
puM IS pELICHUs
NPUKIAIHBIX U TEOpe-
TUYECKHX 3a/1a4

3HaTh:

- OCHOBHBIE TIOHATHS AUCKPETHOM MaTeMaTHKH,
ONpeAesIeHUs U CBOMCTBA UCIIOJIb3YEMbIX MaTe-
MaTHYECKNX OOBEKTOB,

-(hOpPMYJTUPOBKHU yTBEPKICHUM, METOBI UX JI0-
Ka3aTelbCTBA, BO3MOXHBIC C(hephl UX MPHUIIO-
JKCHHH,

-OCHOBBI TOCTPOEHUSI KOMITBIOTEPHBIX JHC-
KPETHO-MaTEMAaTHYECKUX MOJEIEH

YMeTh:

- peliaTh 3a/1a4d TEOPETUYECKOTO U MPUKIA/I-
HOTO XapaKTepa U3 pa3IMuHbIX Pa3/IeJIoB JIKC-
KpPETHOW MaTEMAaTHKH,

- IOKa3bIBaTh YTBEPKICHUS,

- CTPOUTH MOJIENI OOBEKTOB M MIOHATHIA
Baagern:

- MaTeMaTUYECKUM anmnapaToM AUCKPETHOU
MaTEeMaTHKH,

- METOJJaMHU JTI0KAa3aTeJIbCTBA YTBEPKICHHUIA,

- HaBBIKAMHU aJITOPUTMHU3AITMH OCHOBHBIX 3aJ1a4.

4. O0beM, CTPYKTYpPA U CO/iepPKAHME TN CHUILTTHHBI

OO0mmas Tpy10€MKOCTh JUCITUTIIIMHBI COCTABISAET 3 3a4eTHBIX eAuHMII, 108 akaqeMUIecKnx 9acoB.
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ConeprxkaHue pa3nejoB THCHUTLIAHBI
Pazgen 1. Anre6pa MHOXECTB

[TonsiTne MHOecTBa. OCHOBHBIE OIIEPALlM HAJl MHOKECTBAMMU: IIepeceueHue, 00beIMHEHNE, J10-
IIOJIHEHUE, PA3HOCTh MHOXECTB. J{eKapTOBO MPOU3BEAECHUE MHOXKECTB. JlekapToBa CTENEHb MHO-
s)kectBa. OTHOIIEHUE BKiItoueHHs. J(narpammel Diinepa-Benna. [loHsitue o TeopeTUKO-MHOXKE-
CTBEHHOM I10/IXOJI€ K OMHMCAaHUIO cucTeM. bynean. byneB Kky0 1 KOOpHHATHI TOAMHOXeECTB. I eo-
meTpus OyneBa Ky0a, paccrosiHue XeMMHHra. KoHeuHble MHOXKECTBa: (pOPMYJIbl BKIIOUEHUH U
UCKJIIOYEHHH, TOICYET KOJIMYECTBA JIEMEHTOB B KOHEUHBIX MHOYKECTBAX

Paznen 2. AnreGpa oTHOIICHUH

[TonsiTHe 06 n-apHOM OTHOIICHHH. BUHAPHBIE OTHOIIEHUS M MX CBOWCTBA. DKBUBAJICHTHOCTH U
pa3OueHus MHOXKECTB, (haKTOp-MHOKeCTBO. OTHOIICHHS MOPSIKA: TUHEHHBIA U JIEKCUKOTpadu-
YECKHI.

Pazgen 3. DnemMeHTh KOMOMHATOPUKH

[IpuHuun Merona MaTemMaTHuecKol HHAYKUIMU. HexoTopble pasHOBUIHOCTH (MOaU(UKALIUN) Me-
TOJa MaTeMaTndeckoi MHAYKIKUU. OCHOBHbIE (hOpMYJIbI KOMOMHATOPUKU. PekyppeHTHbIE COOT-
HoueHus U TpeyroiabHuk Ilackans. OtoOpaxenus u ux cBoiictsa. [loncyer yncia oroOpaxeHU.
MeTto pou3BOASIINUX (PYHKITHA.

Pasnen 4. Jloruka BeICKa3bIBaHUI

[Tonsitue Bricka3piBaHust. OCHOBHBIE JIOTHYECKUE OTIEPAllMU HAJl BEICKA3bIBAHUSAMU (U3 BIOHKITHS,
npou3sBeieHne (KOHBIOHKITNS ), UMIUIMKAIIHS, SKBUBAICHIINS, OTpulianue). [lonstue hopmyisl 10-
ruku. TaOnuia UCTUHHOCTH M METOAMKA €€ MOCTpoeHusl. ToXIeCTBeHHO-UCTUHHBIE (OPMYIIBL,
TOXKIECTBEHHO-JIOXHBIC (hOpMyIbl. PaBHOCHIIEHBIC OPMYJITBI. 3aKOHBI JTIOTUKH. MeTouKa ympo-
nieHust (GopMyI JJOTUKU C MIOMOIIBI0 PAaBHOCUIIBHBIX MpeoOpa3oBanuii. [loHsTHE SMeMeHTapHON
KOHBIOHKIINU (3JIEMEHTApHOTO MPOW3BEICHHS); TIOHITHE TU3HIOHKTHBHOW HOPMAaIbHOU (hOpMBI
(AH®). Metonuka noctpoeHus Tadauipl uctuHHOCTH At JIH® ynporienasim metogom. [Tons-
THE 3JIEMEHTAPHOU TU3BIOHKIUU (3JIEMEHTAPHOW CYMMBI), MOHSATHE KOHBIOHKTUBHOW HOPMaJlb-
Hoit popmbl (KHD).

Paznen 5. Jloruka npeaukaros

[ToHsiTHE TpeauKaTa: TEOPETUKO-MHOKECTBEHHBIN U Jornueckuil noaxonasl. O0nacTs onpenaese-
HUS ¥ 00JacTh UCTUHHOCTHU Npeaukata. Onepauuu Haj npenukaraMu. Ksanropsl. @opmysisl j10-
I'MKH npenkaToB. CBOOOHbIE U CBsA3aHHBIE NepeMeHHble. Jlornueckuil BoiBo. Kitaccudukarys
dopMmyi anreOpsl penukatoB. TaBrosorus anreOps! npeaukatos. [IpuBeaennas popma st ain-
reOpbl npeaukaToB. Mcuncnenue npeaukaroB. Mojenu ncuucienus npeaukaToB. @opmanu3zarus
IPEJIOAKEHUHN ¢ TOMOUIBIO JIOTUKH MPEIUKATOB.

Pasnen 6. ByneBbl pyHKIMM

[Tonstue OyneBa BekTopa (nMBOMYHOrO BekTOpa). CoceaHue BEKTOPHI. [IpOTHBOMOIOKHBIE BEK-
Topbl. EnuHnyHbINA n-MepHbIil ky0. ByneBsl nepemMennbie u OyneBbl GpyHkuuu. PaBeHcTBO Oyrie-
BIX (hyHKIMA. Teopema o gucie OyeBbIX QYHKIUH OT n mepeMeHHbIX. [IpeacraBnenue GyHKImA
dopmynamu. OyHKIUU OT 1-i U 2-X IEPEMEHHBIX, UX MPUIOKEHHS K alnredpe JIOTUKH U peieiHo-
KOHTaKTHBIM cxemaM. [lomycymmarop, cymmarop, mmdparop, aemudparop. [IpuHiun aBoii-
ctBeHHocTU. C/IH® n CKH®. Metoauka npencraBieHus OyneBoil (yHKLUUU B BUJE COBEPIICH-
Hoil JIH® u coepmienHoit KH®. Munummuzanus B kinacce [JH®. Meroanka npeacraBieHus 0y-
neBolt pynkiuu (n < 3) B Bujge munuMansHoit [IH® rpadumyeckum merogom. Oneparusi J1BOUY-
HOTO CIIOKEHHsI U ee cBoiicTBa. MHorowneH XKerankuna. Meronuka mpejacTaBieHust OyneBon



¢byukun B Buge MHorouseHa XKerankuna. [Tonsitue BoipakeHust oqHUX OyneBbIX QyHKIUHN yepes
npyrue. [IpobiieMa BO3MOKHOCTH BBIpaKEHUS OJHUX OYJIeBBIX QYHKIHA yepe3 apyrue. [lomHoTa
1 3aMKHYTOCTh. CrieninanbHble Kiacchl OyneBbiX pyHkiuit: PO (kmace GyHKIMA, COXpaHSIOMMUX
koHcTaHTy 0), P1 (kmacc GpyHKImiA, COXpaHSIOMUX KOHCTAHTY 1), S (kiacc caMoaBOWCTBEHHBIX
bynkumii), L (kmacc muaeHbIX QyHKIU), M (k1acc MoHOTOHHBIX QyHKIU). Teopema Ilocra.
Hleddeponckue pynkun. Oynkuus Lleddepa u pynkuus Iupca kak npocreitmue meddepos-
cKHe (PyHKITUU.

Paznen 7. DnemenTs Teopun rpadoB

I'pads1, oprpadsl 1 uX OCHOBHBIE XapakTepucTHKUA. CriocoOsI 3ananust rpada. CMEKHOCTh U UH-
ueHTHOCTh. [Ipencrasnenue rpados marpunamu. M3omopdusm u romeomopdusm rpados. M3o-
MopdHbie Tpadbel. MeToarKka MPoBEpKH mapbl TpadoB Ha W30MOPGHOCTH U TOMEOMOP(HOCTE.
MapuipyTsl, 1IenH, KOHTYphl U HUKIBI B rpade. Yactu rpada, CBI3HOCTh M CHIIbHAS CBSI3HOCTD.
KommonenTs! cBs3HocTH rpada. CteneHs BepiuHbl rpada. Teopema o cymme cTeneHel BepiiH
rpaga. [Tomycrenenu BepmuH oprpada. [lonnsli rpad; ¢popmyna konndectBa péoep B MOIHOM
rpade. Anroput™ GpoHTa BOJIHEI B Tpade. MeToanKa BeIICICHUS KOMITIOHEHT CBSI3HOCTH B Tpade.
MocTsl u pa3aensolre BepIIUHbI (TOYKU cCouwleHeHns ). PaccTosHue Mexay BepiinHaMu B Tpade:
oIpeziesieHue, CBOMCTBA, METO/IMKA HAaXOXKACHNS. DKCIIEHTPUCUTET BEpIIMHBL. Paauyc u qtuametp
rpaga. LlenTpanpHble BepIIMHbL. DUIEpOBOCTb M KBa3U3iIEpOBOCTh. Teopema Ditnepa (KpuTepuii
sitlepoBocTH rpada). Meroanka HaXOXKACHHS diJIepoBa IUKIIA B diiiepoBoM rpade. ['amubTo-
HOBBI IIETIH U IUKIIBIL. JlepeBbs U Jeca, OCHOBHAs TeopeMa o AepeBbsix. [lomeueHHbIe epeBbs U
teopema Kamu. Komguposanwue [Ipydepa nis nepeBbeB ¢ IpOHYMEpOBaHHBIMU BepIIHHAMH. [[BY-
nonbHBIE rpadpl. MeTonuka mpoBepku rpada Ha IBYA0IBHOCTE. [TonHbIi 1By 10IBHBIN rpad. ['eo-
MeTpudeckre rpadsl ¥ IiaHapHocTh. [Tnockue rpadsl. ['panu mitockoi yKiraaku miockoro rpada.
CooTHolIeHHs MEXKAY KOJMYeCTBaMHU BepIIMH, pédep U rpaHeil B uiockoM rpade. [Ipumepsr He-
IUIOCKUX TrpadoB

5. O0pa3oBaTe/ibHbIE TEXHOJOTHUH, B TOM YHCJIe TEXHOJOTHHU 3JIEKTPOHHOTO 00y4YeHMsl U -
CTAHLIMOHHBIE 00pa3oBaTe/IbHbIE TEXHOJIOTMHU, HCIOJIb3yeMble MPHU 0CYlIeCTBIeHNH 00pa30-
BaTeJIbHOI0 Mpouecca no JMCIUIIUHE

B mpouiecce o0yueHust HCMOIB3YIOTCS ClEAyIoNne 00pa3oBaTeIbHbIe TEXHOIOTHH:

BBoaHast JieKIus — 1a€T NEPBOE LETOCTHOE MPEACTABIECHNUE O TUCUUIIMHE U OPUEHTUPYET
CTYJIEHTa B CUCTEME M3Y4YEHUS JAHHON NUCHMUIUIMHBL. CTYyJEHTBl 3HAKOMATCS C HA3HAYEHUEM U
3a/layaM# Kypca, €ro poJIbI0 i MECTOM B CUCTEME YUYEOHBIX AUCIMUILINH M B CHCTEME MOJATOTOBKH
B L1esioM. [laeTcs kpaTkuit 0030p Kypca, UCTOpUS pa3BUTHUS HAYKHU U MPAKTUKU, TOCTUKEHUS B 3TOM
cdepe, UMeHa U3BECTHBIX YUCHBIX, U3JIaraloTCs MEPCIeKTHBHBIC HAPABJICHUs HccaenoBanuii. Ha
STOM JIEKIIMH BBICKA3bIBAIOTCS METOAMYECKHE M OpraHU3alMOHHbIE 0COOEHHOCTH paboOThl B pam-
Kax JIaHHOM IUCIUIUIMHEI, a TAKXKE aeTCs aHAINU3 PEKOMEHIYeMOU y4eOHO-METOIUYECKOM TuTe-
paTypsl.

AxageMuyeckas JeKius (WM JISKIHS OOIIET0 Kypca) — MOCIEI0BATEILHOE H3I0KCHHE
MaTepuaia, OCyIEeCTBIsIEMOe IPEUMYIIECTBEHHO B BUE MOHOJIOra npenoAanarens. TpedoBanus
K aKaJIeMHYECKOH JICKIIUU: COBPEMEHHBIN HAyUYHBI YPOBEHb M HACBIIICHHAS WH)OPMATUBHOCTD,
yOenuTenbHas apryMeHTalus, J0CTYHAas U IOHATHAs pedb, YeTKasi CTPYKTYypa U JIOTUKA, HATNYHe
SIPKUX TIPUMEPOB, HAYYHBIX JOKA3aTeILCTB, 000CHOBAaHUH, (PAKTOB.

AkaneMudeckas €KUM, KaK MPaBUIIO, COCTOUT U3 TPEX YacTel: BCTYIJICHUS (BBEICHUS),
W3JI0KEHUS U 3aKIIIOUCHUS:

Berymuienue (BBezeHue) onpeenser TeMy, IUlad U 1eib JieKuud. OHO MPU3BAaHO 3auHTEpPE-
COBaTh U HACTPOUTH AYJUTOPHIO, COOOIIUTH, B UEM 3aKIIFOUAETCS TPEMET JIEKINUU U (1ITn) e€ aK-
TyaJlbHOCTb, OCHOBHAs uzes (mpobiieMa, [IEHTPaIbHbII BOIIPOC), CBSI3b C MPEABIAYIIUMH U Moce-
IYIOIIUMU 3aHITHSIMH, MOCTaBUTHh €€ OCHOBHBIC BOMPOCHL. BBeneHHE MOMKHO OBITH KPATKUM H
LEJI€HAIIPABICHHBIM.

N3noxeHue SBiIseTCs OCHOBHOM YaCThIO JIEKIIMH, B KOTOPOU pEeAIM3yeTCsl HAyYHOE COJIep-
JKQHWE TEMBI, CTaBSTCS BCE Y3JIOBbIE BONPOCHI, NMPUBOAMUTCS BCS CHUCTEMA JOKAa3aTEIbCTB C



UCIIOJIb30BaHNEM Hambosee IeraecooOpa3HbIX MeToandeckux npuemoB. Kaxaoe Teopernyeckoe
MOJIOKEHHE JTOJHKHO OBITH 000CHOBAHO U JI0KA3aHO, IPUBOAUMBIE (POPMYITHUPOBKH U ONPEICTICHHS
JOJIKHBI OBITh UYETKUMHU, HACBHIIICHHBIMU TTTyOOKUM COJEpKaHUEM.

3akioyeHre 00001IaeT B KPaTKUX (OPMYITUPOBKAX OCHOBHBIE MJICH JICKIHH, JIOTHYECKH €€
3aBepiiasd. B 3akiro4eHnn MOryT JaBaThCs PEKOMEHJAUHU O IOPAJIKE JaTbHENIIETO U3yUYEeHHSI OC-
HOBHBIX BOIIPOCOB JIEKIIUM CAMOCTOSITENIBHO 110 YKA3aHHOM JINTEPATypE.

Jlexkmusi ¢ pa36opoM KOHKPETHBIX CUTyaluid — 3To 10 (hOopMe Ta K€ JICKIUS-TUCKYCCHS,
HO Ha 00CyXJIeHHe IpernoaBaTesb CTAaBUT HE BOIPOC, & KOHKPETHYIO cuTyanuio. Kak npasuo,
TaKas CUTyalus IPEICTaBIIIETCS] YCTHO WIM B OY€Hb KOPOTKOM BHJIE03aMHUCH, TIO3TOMY H3JI0XKE-
HHUE €€ JJOJDKHO OBITh OY€Hb KPAaTKUM, HO COJEpXKaTh TOCTATOYHYIO MH(POPMALMIO IS OLCHKH
XapaKTEepHOTO SIBJICHUS U 00CYX AeHU (TaK Ha3bIBaeMasi MUKpo-cutyalus). CiaymaTenu aHaau3u-
PYIOT U 00CyXIaloT ee cooOua, Bceil aynutopueid. [lpenonaBarens crapaeTcst akTUBU3UPOBATh
ydacTue B 00CyK/I€HUHU OTAEIbHBIMU BOIPOCAMH, OOPALLIEHHBIMU K OTAEIBHBIM CIIyIIaTeNs M, BbI-
SICHSICT MX OLIEHKY CY)XICHHSM KOJUIET, MpeaiaraeT CONOCTaBUTh C COOCTBEHHOM NPaKTHKOH,
«CTaJIKUBAET» MEX]y COOOM pazuyHbIe MHEHHUS U TEM Pa3BUBAET JUCKYCCHIO, CTPEMSCH HaIlpa-
BUTH €€ B HY>KHOE PYCJI0. 3aTEM, ONMUPAsICh Ha MPABUIbHBIC BHICKA3bIBAHUS U aHATIM3UPYS HElpa-
BUJIbHBIC, HEHABSI3UMBO, HO YOEAUTEIHHO MOJBOAUT Ay IUTOPHUIO K KOJIJIEKTUBHOMY BBIBOJY WM
000011IeHUTO.

O6o0maromast JEKIUs — MPOBOAUTCS B 3aBEPIICHUE U3YyUCHUS pa3iesia WM TEMBI JUIs 3a-
KperuieHus 3HaHui. Ha nexkuuu BHOBb BBIIETSIOTCS OCHOBHBIE BOIIPOCHI, HCTIONB3YIOTCS  0000-
HIAIOIIKE TaOJIUIbl, CXEMBI, AJITOPUTMBI, TIO3BOJISIONINE BKIIOYUTh YCBOCHHBIC 3HAHUS B HOBBIE
CBSI3H U 3aBHCHUMOCTH, IEPEBOJIA UX HA OOJiee BBICOKHME YPOBHH YCBOCHHSI.

IIpakTHyeckoe (CeMUHAPCKOE) 3aHATHE — 3aHATHE, ITOCBIIIEHHOE MPAKTUYECKON OTpa-
00TKE y CTYJIEHTOB KOHKPETHBIX YMEHHI 1 HABBIKOB MPH U3YUYECHUU TUCIHUILTAHBI, 3aKPETIICHUIO
MOJIyYEHHBIX Ha JIEKIUU 3HAHUN U OIIEHKE Pe3yJbTaTOB OOYUYEHHS B IMPOLIECCE TEKYIIEro KOH-
TPOJISL.

Ha nepBom npakTHueckoM 3aHsITHH B BBOJHOW YaCTH JaeTcs IEPBOE LEI0CTHOE MPECTaB-
neHue o qucuuiinHe. CTyIeHThl 3HaKOMSITCS ¢ HA3HAYEHUEM U 33Jja4aMu JUCHUILIUHBL, €€ POJIbIO
¥ MECTOM B 00pa30BaTeNbHOM nporpamme. [Ipu 5TOM 03BYyYHBAIOTCS METOJMYECKUE M OpTaHHU3a-
[IUOHHBIE 0COOCHHOCTH PabOTHI B paMKaX IaHHOM AUCIUILINHBI, 8 TAK)KE TACTCS aHAIN3 PEKOMEH-
TyeMOM yueOHO-METOUYECKON TuTeparyphl. [IpoaomKUTEIbHOCTh BBOJHOM YaCTH COCTABIISIET
He Oonee 10-15 MuHyT.

[Ipu npoBeneHNN NPAKTUUECKUX 3aHATUN UCTOIb3YIOTCS TAKNE NHHOBALIMOHHBIE METO/IbI
o0ydeHus, Kak Juajor-codeceroBaHue, KOJUIEKTHBHOE OOCYXKJIEHHE TEeMaTHYECKUX BOIMPOCOB,
pa3z00p MPaKTUYECKUX CUTYyallMii, HOPMAaTUBHBIX JTOKYMEHTOB, TEOPETUUECKUX U METOIUYECKUX
ACTEKTOB IO TeMaM TUCIUIUIUHBL. OOCYKIeHHE U OIIEHKA MPaBUIHLHOCTHU BBITTOTHEHHBIX Pa3iiny-
HOT'O TWIIA 3a/laHuM, YKa3aHHBIX B (POHJIE OLICHOYHBIX CPEACTB paboueil mporpaMmsl, POU3BO-
JIUTCSl KOJUIEKTUBHO CTYJIEHTaMH 0] pyKOBOJCTBOM IIPENOIaBATEIIS.

KoHcynbTauum — BuJ Y4YEOHBIX 3aHSATHH, SBISIOMUECS OMHOHW M3 (OpPM KOHTPOJIS
CaMOCTOSITENIbHOM paboOThl CTY/IEHTOB B T€UeHHE ceMecTpa. Ha KOHCyNbTanusx 1o MHUIIUATHUBE
CTYACHTOB PAacCMATPUBAIOTCS M OOCYXTAIOTCS Pa3IMYHBIC BOMPOCHI TEMAaTHKU IHCIUTUIAHBL,
KOTOpBIE BO3HUKAIOT Y HUX B MIPOIECCE CAMOCTOATEIHLHON PabOTHI.

B nporuiecce 00ydeHuss HCHOIB3YIOTCA CIIEIYIOIUE TEXHOIOIMH 3JEKTPOHHOTO 00yUYeHHUs
U IUCTaHIIMOHHBIE 00pa30BaTEIbHbIE TEXHOIOIUHU:

uieKTpoHHbI yHHBepcuTeT Moodle SpI'Y, B KOTOpPOM IPHUCYTCTBYIOT:

- 3aJaHus JUII CAaMOCTOSATEIBHOW PadoThl 00yUYaIONIMXCS 110 TeMaM TUCIUILUIHHEI,

- CpeACTBa TEKYLIETrO KOHTPOJIS yCIIEBAEMOCTH;

- IPE3eHTalUH U BUJEO JICKIUHU IO TEMaM JUCLUIUINHBL;

- IpeJCTaBJIeH CIMCOK y4eOHOH TUTepaTyphl, PEKOMEHIyEeMOHl 1151 OCBOCHMS TUCLIUIIIIMHBI;

- mpencTaBiieHa HHGopManus o popMe u BpeMEHHU MPOBEACHUSI KOHCYIbTAUHN 1O AUCIIHU-
IUIMHE B PEKUME OHJIANH;

- IOCpeACTBOM (hopyma OCYHIECTBISETCS CUHXPOHHOE U (MJIM) aCHHXPOHHOE B3aUMOJCH-
CTBHE MEXJy 00yUarOIIMMUCS U MPENoiaBaTesIeM B paMKaxX U3yUeHHs! JUCLUIUINHBL.



6. IlepeyeHb JUIEH3MOHHOTO U (WJIH) CBOOOJIHO PACPOCTPAHSAEMOr0 NMPOrpaMMHOro odec-
NneYeHMsl, UCMOJIb3yeMOro MpH OCYLIECTBJIEHHMH 00pPa30BaTeIbLHOI0 Mpolecca Mo JAUCIHU-
IUINHE

B mpormecce ocymectBieHuss 00pa3oBaTENBHOTO MpoIecca MO JAUCHUIUIMHE HCIOIb3Y-
IOTCSL:
1) nnst hopMupoBaHusl MaTEpUAIOB ISl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MIPOBEICHUS MIPO-
MEXYTOUHOM aTTecTauu, g GopMHUpPOBaHUS METOANUYECKUX MAaTEpUAIIOB MO TUCIUILINHE!

- Microsoft Office;

- Adobe Acrobat Reader;

- u3pareabckad cucreMa LaTeX.

7. IlepeyeHb cOBpeMeHHBIX NPO(eCCHOHAIBbHBIX 0a3 JaHHBIX U HH(OPMAIMOHHBIX CIIPa-
BOYHBIX CHCTEM, HCII0JIb3YeMbIX IIPH OCYLECTBJIECHHH 00pPa30BaTeILHOIO Npouecca 1no Juc-
IMIIMHE (IPH He00X0AMMOCTH)

B mnpouecce ocyuiecTBieHus 00pa3oBaTeIbHOIO Ipolecca N0 JUCHMIUIMHE HCHOJb3Y-
IOTCSL:

- ABromaTtusupoBaHHas OuOmmoreyHo-uHPopMannonHas cucreMa «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk _cat find.php

- O6pazoBarenpHas wiargopma «FOPaii» https://urait.ru/

8. IlepeueHb OCHOBHOI U JONOJHUTEIbHON y4eOHOI JUTepaTyphl, pecypcoB uH(popmanu-
OHHO-TeJIEKOMMYHUKAIMOHHOM ceTH «UHTepHeT» (IPM HE0OXOAMMOCTH), PEKOMEHyeMbIX
AJISl OCBOCHMS THCIUTIIHHBI

a) OCHOBHasi IMTepaTypa

1. baBpun, W.U. JluckperHas mareMaTHkKa. Y4eOHMK M 3aJauyHUK : JJIs BY30B/
N. U. baBpun. — Mocksa : UznatensctBo FOpaiit, 2022. — 193 c.— (Bsicmiee obpasona-
Hue). — ISBN 978-5-534-07065-1. — Texkcr : anexktpoHHbIN // OOpa3oBarenbHas miaaTdopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/489360

2. Okynos, C.M. [luckperHast MaTeMaTuka. Teopust U MpaKTUKa pelIeHus 3ajad Mo MH-
dopmaTtuke [DneKTpoHHBIH pecypc]: yueoHoe ocodue/ OkynoB C.M.— DIeKTpPOH. TEKCTOBBIE
nanuele— M.: BUHOM. Jlabopatopust 3Hanuii, 2015.— 422 c— Pexum pocryna:
http://www.iprbookshop.ru/12221

3. Xarraptu, P. /luckperHas maTemMaTuKa Ui IpOrpaMMUCTOB [ DIEKTPOHHBIN pecypc] :
y4ae0. mocobue /ytst By30B / P. Xarraptu. — DIeKTpOH. TEKCTOBBIC IaH. — 2-¢ U3/1., ucrp. — MockBa
: Texnocdepa, 2012. — 400 c. — Pesxum goctyna : http://www.iprbookshop.ru/12723

0) JoMmOJIHUTeIbHAS JINTEPaTypa

1. bamokeBuy, J. JI. JluckpetrHast MmatemaThka [ DIeKTPOHHBIN pecypc] : yuel.-mpakT. mo-
cobue / 3. JI. bamokesuu, JI. ®. KoBaneBa, A. H. PomaHHMKOB. — DIEKTPOH. TEKCTOBBIC aH. —
Mocksa : EAOU, 2012. — 176 ¢. — Pesxxum pocrtyna : http://www.iprbookshop.ru/10661

2. T'amkoB, C.b. JluckperHas maTemaTuka : y4eOHUK M TPAKTUKyM [JIs BY30B /
C. b. l'amukos, A.Bb. ®ponos. — 3-e¢ usn., ucnp. u gon. — Mocksa : M3gatensctBo HOpaiir,
2022. — 483 c. — (Briciee obpazoBanue). — ISBN 978-5-534-11613-7. — Tekcr : 37eKTpOH-
Hb1H // O6pazoBatenpHas mardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489165

3. T'mcun, B.b. [luckperHas wmaTemaTuka: y4eOHHMK M TPAKTHUKyM s BY30B /
B. b. 'mcun. — Mocksa : M3garenscTBo FOpaiit, 2022. — 383 ¢. — (Briciee oOpazoBanue). —
ISBN 978-5-534-00228-7. — Tekcr : anexkrponHbli // OOpa3zoBarenbHas miaardopma HOpaiit
[caitT]. — URL: https://urait.ru/bcode/489055

4. 3apunosa, 2. P. Jlekuuu o 1uckpeTHoi MmaTeMatuke. Maremarnueckas JIOruKa [ Jiek-
TPOHHEIH pecypc] : yue6. mocobue / 3. P. 3apumnosa, M. I'. Kokorunkosa, JI. A. CeBaCThSIHOB. —
OneKkTpoH. TekcToBble naH. — MockBa : PY/IH, 2014. — 118 c. — Pexum pgocrymna
http://www.iprbookshop.ru/22190

5. luckpeTtHas MmaTemMatuka : yueOHoe nmocodue s By3oB / [[. C. AnanuueB [u ap.] ; moj
HayyHoU pemakuueil A. H. Cecekuna. — Mocksa : U3znarensctBo Opaiir, 2022. — 108 c. —



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://urait.ru/bcode/489360
http://www.iprbookshop.ru/12221*
http://www.iprbookshop.ru/12723
http://www.iprbookshop.ru/10661
https://urait.ru/bcode/489165
https://urait.ru/bcode/489055
http://www.iprbookshop.ru/22190

(Beiciee o6pazoBanue). — ISBN 978-5-534-08214-2. — TekcT : snextpoHHsiid // OGpa3oBa-
tenpHas matdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/492307

6. KoBanesa, JI. @. JluckpeTHass MmaTemMaTHKa B 3aja4ax [DJIEKTPOHHBINA pecypc] : yueo.
nocobue / JI. @. KoBaneBa. — DnekTpoH. TeKCToBbIe AaH. — MockBa : EAOU, 2011. — 142 c. —
Pexxum moctyma : http:// www.iprbookshop.ru/10660

7. IIpocBetos, I'. W. JluckpeTHas MaTeMaTHKa : 331a4H U PeLIeHH : yuel.-IpakT. mocodue
11t By30B / I'. U. IIpocBeToB. — 2-¢ u3a., nomn. — Mocksa : Anbda-IIpecc, 2009. — 238 ¢

8. CoopHuUK 33124 10 BeIcie matemaruke. B 2 4. Y. 2 : yue6. mocobue / pex. A. C. Ilo-
crenioB. — Mockaa : FOpaiit, 2014. - 611 c.

9. Tapannukos, 0. B. JluckpetHas mareMaTHka. 3aJauHuK : yueOHOE 1ocodue A BY-
30B / O. B. TapanaukoB. — Mockga : MznarensctBo FOpaiit, 2022. — 385 ¢. — (Bricmiee o6pa-
3oBanue). — ISBN 978-5-534-01180-7. — Texct : snektpoHHbI // OOpazoBaTenbHas IUIaT-
dopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489178

10. Cygmomutatos, C. B. JluckperHass MaremMaTuka : y4eOHUK U MPAKTUKYyM i BY30B /
C. B. Cynonnaros, E. B. OBunHHHKOBAa. — 5-€ u3a., ucnp. u non. — Mocksa : M3narenbcTBo
Opaiit, 2022. — 279 c. — (Bsicmiee obpaszoBanue). — ISBN 978-5-534-00871-5. — Tekcr
anexkTpoHHbd  //  OOpasoBarenbHas  1wuiarpopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/488927

B) pecypchl cetu «AHTEpHET»:

1.  DOnexTpoHHBIN Karajuaor Hayunoit O6ubnMMoTEeKH Apl'y
(https://www.lib.uniyar.ac.ru/opac/bk_cat find.php).

2. DnextponHas 6ubmmoteunas cucrema (ObC) m3znarensctBa «HOpaiit» (https:/www.
urait.ru).

3. DOmnekrtponHas Oubmmoreunas cucrema (ObC) wm3marenscTBa  «IIpocmekTy
(http://ebs.prospekt.org/).

4. Hayunas snextponnas 6ubnuoreka (HOb) (http://elibrary.ru)

9. MaTepunajbHO-TeXHH4YecKasi 0a3a, HeoOxoauMasi 11 OCYLeCTBJICHUSI 00pPa30BaTeJLHOI0
npouecca no JUCHUILINHE

MarepuanpHo-TexXHHUECKas: 0a3za, He0OOXOAMMas ISl OCYILIECTBICHUSI 00pa30BaTEIHFHOIO
mpolecca 1o AUCUUIUIMHE BKJIIOYAeT B CBOM COCTAB ClielUaIbHbIe TOMEILEHUS:

- yueOHbIe ayIUTOPHH ISl IPOBEICHUS 3aHATUHN JIGKLIMOHHOTO TUIIA;

- yueOHbIC ayAUTOPUH JJIsI IPOBEJCHUS MTPAKTUYECKUX 3aHATHI (CEMUHAPOB);

- y4eOHbIe ayIUTOPHH ISl IPOBEICHUS TPYIIIOBBIX U WHAWBUYATbHBIX KOHCYIJIbTAIUA;

- yueOHbIe ayJUTOPHUH JJIsl TPOBEICHUS TEKYILIEro KOHTPOJIS U MIPOMEXYTOUHOM aTTecTa-
1uy;

- IOMENICHUS JUIsl CAMOCTOSITEIbHON padOoThI;

- MOMELICHUS TSI XPAaHEHUS U MPO(YUITAKTUYECKOTO 00CTYKHUBAHUS TEXHUYECKHX CPEJICTB
00y4eHwusl.

CrenanbHble TOMEIIEHHUSI YKOMILJICKTOBAHbI CPEACTBAMU OOYUYCHHS, CIIY>KAIIUMHU JJIS
npeAcTaBiIeHus yueOHoN nHpopMaruu 00Jboi ayautopun. [loMenmenus ajist cCaMOCTOSTEIbHON
paboTbl 00yUaIOMIMXCSI OCHAIIEHBI KOMITBIOTEPHONW TEXHUKON C BO3MOXKHOCTBIO MOJKIIOYCHHUS K
cetn «IHTEpHET» M OOECIeueHneM JOCTyMa K 3JIEKTPOHHON HHPOPMAIIMOHHO-00pa30BaTeIbHON
cpene SApl'Y. B xaxaoi ayauropuw, Te 00y4aroTCsi MHBATUIBI U JIUIA C OTPAHUYCHHBIMH BO3-
MO>KHOCTSIMH 3710POBbSI, TOJIKHO OBITH IPEYCMOTPEHO COOTBETCTBYIOIEE KOJIUYECTBO MECT ISt
00yYaromuXcs ¢ y4eTOM OrpaHHUYEHHN UX 30pOBbs. B yueOHbIe aytuTOpUn JOKEH OBITH 0Oec-
nevyeH OeCHpensTCTBEHHBIM NOCTyN Al 00y4alomuXcsl HHBAJIMIOB U 00YYarOIIMXCS C OTPaHH-
YEHHBIMU BO3MOKHOCTSIMH 310POBBS.

ABTOD:

H.d.-M.H., mpodeccop bepexnoii E. 1.

Q0HCHOCID, YUeHas cmenetb noonucs HU.0. amunus


https://urait.ru/bcode/492307
http://www.iprbookshop.ru/10660
https://urait.ru/bcode/489178
https://urait.ru/bcode/488927
https://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://ebs.prospekt.org/
http://elibrary.ru/

Ipuiaoxenue Ne 1

K padoueii mporpaMMe IMCHMILINHBI
«AHAJIUTHYECKAs TeOMEeTPHUA

U JIMHEeHHAas ajareopa»

DoHJ OLICHOYHBIX CPEICTB
JJIS TIPOBe/IeHUs TeKy1eil U MPOMEe:KYTOYHOM aTTeCTAllUN CTYIeHTOB
0 TUCIHUILINHE

1. TunoBble KOHTPOJIbHBIE 32JaHUS UJIH HHbIE MATEPHAJIBI,
HeoOXoauMble /151 OLleHKH 3HAHWI, YMeHM i, HABBIKOB H (HJIN) ONBITA /1esITeJIbHOCTH, Xa-
PaKTEepU3YIOLIUX 3TANbl GOPMUPOBAHMS KOMIIETeH Mt

KoHTpoJibHbIe 32/1aHNS U HHbIE MaTepUaJjbl, HCNOJIb3yeMble B Mpollecce TeKylleil aTTecTa-
UM

[Tepevenn BOmpocoB AJis auajgora-codecenoBanus (ompoca)

Pasznen 1. Anre6pa MHOKeCTB

1. MaiiTe onpezesieHne MHOYKECTBA.

2. Kakue ObIBatoT MHOXeECTBA?

3. Pacckaxxute 0 crocobax 3a1aHusi MHOYKECTB.

4. [laiiTe onpeneneHne NoIMHOKECTBA.

5. Kakue MHOKeCTBa Ha3bIBAIOTCS PABHBIMU?

6. Jlaiite onpezneneHne MOUTHOCTH MHOYKECTBA.

7. Yto Ha3bIBatOT OysieaHoOM?

8. Pacckaxure 00 onepanusax Hajl MHOXKECTBaMU: 00bEJMHEHUE, IIEpeceYeHUE, Pa3HOCTb.
9. Ilepeuncnure OCHOBHbIE CBOMCTBA ONEpaIMil HaJl MHOKECTBAMHU.
10. YTro noOHMMAIOT NOJI YHUBEPCATbHBIM MHOKECTBOM?

11. JlaiiTe onpeneneHue JOMOIHEHNU MHOKECTBA 0 YHUBEPCAIBHOTO.
12. Pacckaxure o nuarpammax Jilsiepa — BeHHa.

13. Kakne MHO€eCTBa Ha3bIBalOT SKBUBAJICHTHBIMU ?

Pa3nen 2. Anre6pa oTHOLIEHUI

. [aiite onpeneneHue npsiMoro Npou3BeACHUS.

. Haiite onpenenenre 6uHapHOro oTHOIIEHUs. [ToueMy OHO Ha3bIBaeTcs OMHAPHBIM?
. [lepeuncnure cnocoObl 3a1aHKsI OMHAPHBIX OTHOLICHUH.

. UTo Ha3bIBaIOT 001ACTHIO OIpEIeIeHUs] ONHAPHOTO OTHOLIEHUS?
. UTo Ha3bIBaIOT 00IACTHIO 3HAUYEHUI OMHAPHOTO OTHOLICHHUS?

. JlaiiTe onpezeseHne n-apHOro OTHOILEHUS.

. B xakoM ciydae OuHapHbIE OTHOIIICHUS HA3bIBAIOT PAaBHBIMU?

. [aiite onpeneneHue Cyneprno3uuuu OTHOLICHUHM.

. JlaiiTe onpeneneHre HHBEPCUN OMHAPHOT'O OTHOILICHHUS.

10. YTo Ha3bIBAIOT CTENIEHBIO OTHOLIECHUS ?

11. Pacckaxure 0 mpeAcTaBICHUN OMHAPHBIX OTHOIICHUH rpadamu.
12. Tlepeuncnure cBOMCTBa OMHAPHBIX OTHOIICHHUH.

13. Kakoe oTHOLIEHNE HAa3bIBAIOT OTHOLIEHUEM SKBUBAJIEHTHOCTH?
14. Pacckaxkure 0 Kj1accax SKBUBAJICHTHOCTH.

15. Maiite moHsTHE (haKTOP-MHOXKECTBA.

16. Yto Ha3bIBaIOT pa3OMEHHEM MHOXKECTBA?

17. Kakoe OTHOIIEHHE Ha3bIBAIOT OTHOIICHUEM MOPSIKa?
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Pa3nes 3. DiieMeHTBI KOMOMHATOPUKH

1. PacckaxuTe 0 MPUHIIAIE MATEMATHYECKOU MHIYKIUH.

2. B uem 3akiro4yaeTcs IpaBUIO CyMMBI?

3. B 4yeM 3akirodaeTcst MpaBUIO MPOU3BEACHUS ?

4. JlaiiTe onpeneneHuss OCHOBHBIX (POPMYT KOMOMHATOPHUKH: COUETAHUSs, Pa3MEIICHHUS, TepecTa-
HOBKH.

5. Uto Ha3bIBaeTCs 0TOOpaskeHuem?

6. [laiiTe onpenenenue oopas3a JIeMeHTa.

7. laiiTe onpeneneHus npoodpasa 3JIeMeHTa.

8. Pacckaxkute 0 crioco0ax 3agaHus OTOOpaKeHHI

9. B xakom ciy4yae oToOpaskeHUe Ha3bIBACTCS MHbEKTUBHBIM?

10. B kakom citydae 0TOOpakeHHE Ha3bIBACTCS CIOPBEKTUBHBIM?

11. YUto Ha3bIBaIOT OUEKITHEH?

12. JlaiiTe MOHATHE KOMIIO3UITUU OTOOPKECHHIA.

Pasnean 4. Jlornka BbICKa3bIBaHUI

1. JlaiiTe onpenenieHre BhICKa3bIBAHUS.

2. [IpuBeauTe npuMepshl MPeAJIOKEHUH, KOTOPBIE SIBISIOTCS: UICTUHHBIMU BBICKA3bIBAHUSIMU, JIOXK-
HBIMU BBICKa3bIBAHUSIMHU U HE SIBJISIFOTCS BBICKA3bIBAHUSMU.

3. Yto Ha3bIBaeTCs OTPULIAHMEM BBICKA3bIBaHUSA?

4. Y10 Ha3bIBacTCS KOHBIOHKIINEN BLICKA3bIBAHU?

5. Yto Ha3bIBAETCS NU3BIOHKIIMEH BbICKAa3bIBAaHUMN?

6. Uto Ha3bIBAETCS MMIUIMKALEH BBICKA3bIBAHUN?

7. UTo HaA3bIBAETCS SKBUBAJICHIIMEH BhICKA3bIBAHUIM?

8. JlaiiTe onpeaeneHne COCTaBHOTO BhICKA3bIBAHHUS.

9. Yto Ha3bIBalOT ()OPMYJIIOHN JIOTUKU BBICKA3bIBAHHI?

10. Kakast popmyra JIoTuky Ha3bIBAETCSI TABTOJIOTHEN?

11. Kakas ¢hopmyrna moruku Ha3bIBaeTCS MPOTHBOpEUreM?

12. JlaiiTe onpeaesieHre OMPOBEPKUMOM (HOPMYJIBI.

13. JlaiiTe onpeneneHe BHITOTHUMOUN (HOPMYIIBL.

14. Kakue ¢hopMysbl Ha3bIBAIOT PAaBHOCUIBHBIMU?

15. JlaiiTe onpenesieHUe JOTUYECKOTrO CIAEACTBUS.

16. Ilepeuncnure OCHOBHBIEC TOTUYECKHE 3aKOHBI.

Paszgea S. Jloruka npeaukaTos

. UTo Ha3BIBAIOT MpeIUKaTOM?

. Kakum 06paszom paznuuarorcsi mpeIuKaThl 0 YUCITY IEPEMEHHBIX ?
. Haiite onpenenenue cBoOOIHOM EpeMEHHOM.

. JaiiTe onpeneneHne ICTUHHOCTHOTO 3HAYEHUS IIPEeIUKaTa.

. UTo Ha3bIBaIOT MHOKECTBOM MCTUHHOCTH MpeauKaTa?

. Pacckaxxute 00 onepanusx Haja MpeIuKaTaMu.

. Kakue npeankatsl Ha3bIBalOT PABHOCUIIbHBIMU?

. aiiTe onpeneneHue JIOrH4ecKoro CleICTBHS NPEIUKaTOB.

. Pacckakute 0 KBaHTOPHBIX ONepalusaX HaJl MpeJuKaTaMu.

10. TlepeuricnuTe OCHOBHBIE CBOMCTBA ONEPALIUU KBAaHTU(DUKAITIH.
11. Pacckaxxute 0 NpUMEHEHUH KBAHTOPOB ISl 3alIMCH MaTEMaTHUYECKUX MPETIOKEHHH.
Pa3nen 6. BysieBbl pyHkun

1. laiiTe onpenenenne OyneBoi GyHKIMHA OT N-NIEPEMEHHBIX.

2. CkonpKo OyneBbIX (QYHKIMHI OT OJHON MEPEMEHHO CyIIeCTBYET?
3. Cxonbko OyneBbIX QYHKIHUI OT IBYX MIEPEMEHHBIX CYIIECTBYET?

4. Ilepeuncnute OCHOBHBIE OyieBble (GYHKIIMH OT IBYX MEPEMEHHBIX.
5. CKOJBKO CYyIIECTBYET pa3indHbIX HabopoB (al, 02,..., an), rae al, a2, ..., on TpHHAIICKAT
{0, 1}?

6. CKOJIbKO CYIIECTBYET pa3InYHbIX OyJIeBbIX (PYHKLIMH OT N MEPEMEHHBIX?
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7. B xakoMm citydae OyneBbl (PyHKIIMHM HA3bIBAIOTCS PABHBIMH?

8. MO)XHO JIu ONpeNeUTh OHATHE PAaBEHCTBA /sl OyJieBbIX (QYHKIUI C pa3HBIM YUCIIOM Iepe-
MEHHBIX?

9. Kakast mepeMeHHast Ha3bIBaeTCsl (PUKTUBHOM ?

10. xakas nepeMeHHas Ha3bIBAETCs CYLIECTBEHHOMN ?

11. JlaiiTe onpenesieHne Cyneprno3uiiuu OyJIeBhIX (PyHKITUH.

12. B kakoM ciryyae cuctema OyineBbIX (yHKIIMNA Ha3bIBACTCS IMOJTHON?

13. PacckaxkuTe 0O crienuaabHbIX KJ1accax OyJeBbIX (GyHKIIAN?

14. [daiite onpeneneHne cOOCTBEHHOTO Kilacca OyJIeBbIX (DyHKITHIA.

15. JlaiiTe onpeaesieHne 3aMKHYTOTO Kitacca OyJIeBBIX (PYHKITUH.

16. ChopmynupyiiTe U JOKaXKHUTE TEOpeMy 0 3aMKHyTocTH kiaccoB PO, P1, L, M, S .
17. Chopmynupyiite u nokaxkure Teopemy [locra.

18. Jlaiite ompeneneHusi KOHBIOHKTUBHOIO M JU3BIOHKTUBHOIO OJHOWIEHOB. [IpuBenure npu-
MEpBI.

19. HMaitre onpenenenne JJHD u KHO.

20. Haiire onpenenenne CKH® u CIH®.

21. Pacckaxwure o npezacrasieHun OyneBbix ¢pynkuuit B CJH® u CKHO.

22. Pacckaxwute, kakuM 06pazom MoxHO coctaBuTh CKH® n C/IH® ¢ momoristo TabauI] HCTHH-
HOCTH.

23. CymectyeT siu CJIH® y TOX1€CTBEHHO JIOKHON (HYHKIIHH?

24. Cymectyet iu CKH® 1 ToX/1€CTBEHHO HICTUHHON (YHKIUU?

Pazgen 7. diemenTsl Teopum rpagos

. Haiite onpeneneHue rpada U OCHOBHBIX €T0 COCTABIISAIOIINX.

. Hatite monsitus rpada, myiasturpada, ncepmorpada.

. Kakoii rpa¢ Ha3piBaeTcst OpueHTHPOBAHHBIM, HEOPUEHTHPOBAHHBIM?

. [laiiTe MOHATUSA CMEXHOCTH U UHLIUJAECHTHOCTH.

. UTo Ha3BIBAIOT CTEMEHBIO BEPILUHBI, TOJYCTETIEHbIO BEPUTUHBI?

. Kakas Hymepanust Ha3bIBaeTCsl IPaBUILHOM?

. Kakas BepimHa Ha3bpIBaeTCA U30IMPOBAHHON, BUCSUEH?

. Kakue BepuInHbl Ha3bIBalOT CMEKHBIMU?

. Pacckaxxute o coco6ax 3amaHus rpagos.

10. C moMomIbr0 KaKoi MaTpHUIlbl MOKHO BOCCTAaHOBHUTH rpad?

11. Jlaiite onpenenenust usomopduzma u romeoMopdusma rpagos.

12. JlaiiTe onpeaesieHne Mapuipyrta B rpade.

13. Uto Ha3bIBaeTCs LENbIO B rpade?

14. YUto Ha3bIBaeTCS MUKIJIOM B Tpade?

15. Kaxkoii rpad Ha3piBaeTCs CBI3HBIM?

16. B xakoMm rpad)e OTHOIIICHUE CBA3HOCTH SIBJISICTCS OTHOIIICHHEM YKBHBAJICHTHOCTH ?
17. Jlokaxute TeopeMy O CBI3aHHOCTH JIBYX BEPIIHH rpada ¢ HEUETHOM CTENEHBIO.
18. Kakas 1iernp Ha3bIBa€TCs SMIIEPOBOIL?

19. Kako#i MK Ha3bIBaeTCI TaMHUJIBTOHOBELIM ?

20. ChopmynupyiiTe KpUTEpHii SitepoBocTr rpada.

21. MaitTe onpezneneHus aepesa, jeca.

22. ChopmynupyiTe OCHOBHYIO TEOPEMY O JI€PEBBSIX.

23. PacckakuTe O TUIAX BEPUIMH U [EHTPAX JCPEBBIX.

24. ]JlaiiTe IOHATHE IIUKIOMATHIECKOTO YHCIia TpadoB.

25. Yemy paBHO LIMKIOMAaTUYECKOTO YKCIIO AepeBa, jeca?

26. laiiTe onpejiesieHre OCTaBHOTO JiepeBa CBI3HOTO Tpada, MunumanbHoro O/I.
27. JlaiiTe onpeneneHue IByA0IbHOTO rpada.

28. PacckaxuTe 0 METOAMKE MPOBEPKH Tpada Ha TBYIOIBHOCTS.

29. JlaiiTe onpeneneHue yKIaaku rpada, mpaBUIbHON YKIaaku rpada.

30. Kaxkoii rpad Ha3wpiBaeTcs IUIOCKUM?
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31. Yto Ha3bIBAIOT MJIOCKOW KapTOM?
32. Pacckaxxute COOTHOIICHUE MEKTY KOJTUYSCTBAMHU BEPIIHUH, pEOEp U TpaHel B INIOCKOM Tpade.
®opmyna Dinepa

IIpuMepsl pa3HOYPOBHEBBIX 3aJaHUM U 3a1a4 JUIs IPOBECHUS IPAKTUUECKUX 3aHATUH 110 TUC-
LUIUTMHE «/IUCKpeTHas MaTeMaTHKa»

Pa3nes 1. Anredpa MHOKeCTB

1. Jaue muomecTsa 4 = {1, 2,3, 4.5, Ei} HB= {4. 56,789, 10}.

Haiitu AUB., ANB, A\B, B\ A, AAB.

2. HaiiTH MHOKECTBO BCeX MOJMHOKECTB MHOKecTBa A = {1, 2, 3}.

3. Jlng jnaHHeIX MHowectB A = [2, S] H B={5, 9) patitn AUB, A(B. A\B, B\ A, AAB.

H300painTe Bee MHOAECTBA.
4. C nomowsw jguarpamm Jiinepa-Bemna nposeputs, pasusl am muokectsa AU(BNC) wu

(AUBNC.
5. Onpepenuts MowHocTb MHOkecTBa C = B\ A, ecin |A| =m, |B| =n.

6. IlycTh yHHBEPCAIBHBIM MHOMKKECTBOM SB/IAETCH MHOMKECTBO TOYEK IUIOCKOCTH.
Tpebyercs n300paInTe MHOMECTBRA:

A:{{x,y)fx3+y1£1, x,yER},B:{{x,y]fx3+(y—1)3 <1, x,yER}.
AUB, ANB, ANB, (A\B)U(B\ 4).

Pa3nes 2. Anredpa oTHOIICHU

1. Jdauw aa muosectsa A =12, 1, }é} B= l—3, 0, %} Haiigure npamoe npoussenenmne Ax B.

Haiite MOLIHOCTE NPAMOTO Npou3se/ienns |Ax Bl.

2. Haropona A B ropon B senyr ase noporu, a w3 ropoga B B ropoa C - 3 noporn. CrolbkHMH
cnocobamu MoxkHO go0patecs u3 A B C qepes B 7

3. Hzobpazure HA  [UIOCKOCTH Ax B " BxA, ecmn A= {x eR/-2=x< 2},
B=lyeR/-2<y<-1lul<y<l}.

4. Jausl muOmkecta A= {a, b.c.d,e [, g,h} um B= {1,2,3,4,5,6,?,8}. Ax B — MHO#KECTBO KICTOK
mAaxMaTHOi gockn. ONHIIHTE NOAMHOMKECTBO DElILIX KINETOK IAXMATHOMH JTOCKH.

5. Jlokasats pasenctso (A\UJB)xC=(AxCYU(BxC).

6. M3 kakux nap cocTouT GHHAPHOE OTHOWEHHE £ | 3a1aHHOe Ha MHOKecTBe A

a) A= {21 5, 8, ll}. (a,b)e pera—-b=3

6) A=1{1,2}, (a.b)e p«>aib

7. Haiigure o6nacts onpeneleHns H o01acTs 3HAYEHHUs CIeAYIOMUX OHHAPHEIX OTHOIIEH!I, 3a]aHHBIX
Ha R.

a) (x,epeor(x+1) +(y-2)" <16,y =1

6) (x, y)e pe>y=smx

[MocTpoiite rpaduEn 3THX OTHOIIEHHT.

8. 3amano GMHApHOE OTHOINEHHE O = {{a, b)y/la= b, a.be N}.

Kaxumu ceoiicreamu  odnagaer jgaHHoe OHHapHoe OTHOWeHWe? SlBnsercs M OHO  OTHOLIEHHEM
IKBHBANEHTHOCTH, OTHOLIEHHEM nopsiika’?



Pa3nes 3. DiieMeHTbI KOMOMHATOPUKH

Sapaua 1. Y Mamel 2 s0noxa W 3 rpyw. Kaxasld geHs B TedeHde 5 gHeld noapssg odHa
BbIJAET N0 0AHOMY DPYKTY. CHONBKWMK CNocobamiKi 3To MoMeT ObiTe CASNaHo?

Japava 2. MNpeanpuaTHE MOMET MPeaocTaBWTe paboTy no ofgHoR chneuWansHocTH 4
WEHIWMHAMK, Mo ApYrod - 6 My¥4JikHaM, No TpeTeed - 3 paloTHWKAM HEe3aBWCHMO OT
nona. CKoNbKMMK CrnocoDamv MOMHO ZanoNHWTe BAKAHTHLIE MECTa, ecnv WMewTcA 14
MNPETEHASHTOE: O HeHWKWH 1M 8 My#¥UK1H?

2apgaua 2. B naccaxupckoM noezae 9 BaroHoB. CHOABKMMK  cnocoQaMK  MOMHO
pacCcaguTe B Noezne 4 YenoBeka, NpW YCNOBMK, UTO BCE OHKM JON¥HEl €XaTh B PaZNMUHBLX
sBaroHax?

3apaua 4. B rpynne 9 uvenosey. CKONbKD Mo¥HO 0bpazoBaTe pazHebIiX NOACPYNN NpM
YCAOEKMM, UTC B NOArpynny BEX0AMT He MedHee 2 yenoeek?

3apaua 5. Mpynny vz 20 CTYAEHTOR HYMHO pazfenudTe Ha 3 Epuransl, npMueM B Nepeyr
Bpuragy A0NMHLI BXOOWTE 3 YeNOBeKa, BO BTOPYH — 5 WM B TpPeTed — 12, CHONLKMMM
crnocofaMy 3TO MOXHO CaenaTs.

2apava 6. AnA y4acTWA B KOMadae Tpedep oTOWpasT 5 Manedueoe W3 10, CHONbKMMM
cnocofaMy oH MOXeT CHOPMMPOBaTE KOMaHOY, 80K 2 OnNpedeneHHblX MankdvKka J0MKHbI
BOWTH B KOMaHOY?

Japaua 7. B WwaxMatdoM TYPHWPE MPWHMMAENK ydacTke 15 WaxMaTWCToE, NpuuyemM
HKaXObld W3 HAX ChIMpan TONBKD OOHY MapTH C Ka¥dblM W3 OCTalbHblx. CKONBKO BCErO
NapTWiA ObIND ChIFPAaHO B 3TOM TYPHUpE?

3apaua 8. CHONLKO paznu4YHex apodeid MOMHO COCTABMTE M= uucen 3, 5, 7, 11, 13, 17
Tak, 4yToOwl B Kaxavi gpobs BXO0OMNM 2 pPaznMuHslx 4vcna? CKonbko cpedM Hux Oyoer
NpaeuneHsX apober?

Jafgava 9. CKONbKO CNOE MOMHO NONY4WThE, NEpecTaBnAs Oykeel B chnoBe [opa W
MHCTMTYT?



Pa3pgea 4. Jloruka BICKA3LIBAHMI

1. Haiitn ncruHHocTHOE 3HAYeHHE dopMyIL:

a) (5<10)MJH (4 - npocroe 4ncio)

6) (10:5)H (4 - HeueTHoe uHCIO)

8) ECJIH (2 - npocroe uncno), TO (2:3)

r) (2=3)TOIJA U TOJILKO TOI'JIA, KOTJIA (1 <10)

7 HocTponTs Taliauiy HCTHHHOCTH COCTABHONO BrickaspiBatud [ = ((4 <> B)v C)a (4 — C)

3. CrueaywouiHe BRICKa3bIBAHUA MOTYT OBITH HHTEPNPETHPOBAHB! KAK COCTABHBIE, YKA3aTh JIeMEHTAPHEIE
BBICKA3BIBAHMA MX COCTABIAIONINE, HAMHCATH (OPMY/IBl [JAaHHBIX BBICKA3BIBAHMII H NOCTPOMTH TabIHLILI
HCTHHHOCTH. YKa3aTh, KAKHE U3 BEICKA3bIBAHUIT PABHOCHIILHBI.

F,: A nesepHo cienan pacyeT Wik ecin 5 perun 3a1ady npasuisHo, To H C clenal 310 6e3 ook,

F,: Ecnn A npasunsHo peiwnn 3anaqy, o mmbo B ownbes, mubo C caenan ee sepHo.

Fy: JInbo A ueeepno pewmnn 3agauy, 1uoo B pewmn ee BepHO B TOM H TOIBKO B ToM ciy4ae, ecnn C

PeILIHII €€ BEPHO.
4. Vka3aTh MHOKECTBO HAGOPOB, YIOBICTBOPAIOUIHX YPaBHEHHIO:

F=((ArnB)—=(BAO)YvAvBv(C=J1
5. Tlposeputs paBHOCHILHOCTE JABYX (ropmyn
F,=(A—>B)—>(C > MU F, =(B—>A) >(4—>C).

6. YopoctuTs  clelyiollee  BhIpAKEHHE M [I0Ka3aTh, 4TO OHO  TOXCIECTBEHHO  MCTHHHO!
F=(AAB)=>({(A~nB)vCv ().

7. CeMbi, cocTOAAA M3 NATH denopex: otua ( A ), matepu (B) u tpex nouepeii (C, D, E) kynuna
TeeBH30P. Y CIOBHIKCE, 4TO B IepBklii Bedep OyayT CMOTpPETE NepeladH B TAKOM NOpAAKe:

. Korpa oren A cMoTput nepegauy, To Mate 5 aenaer toue.
Jouepn D n E | ofe Wi 0/IHa H3 HUX, CMOTPAT Hepeaady.
H3 asyx uneHoB ceMbd — MaTh B 1 jous C — cMOTPAT Nepeiady 0HA 1 TOILKO OJIHA.
Jouepu C'u D unm obe cmoTpaT nepejady, Wik o0e He CMOTPAT.
Ecmn nous £ emotpur nepenauy, To oren A u gous D Toike cMOTpAT nepeaady.
KT 13 4i1eHOB ceMBH B 3TOT Be4ep CMOTPHT Nepenady?

Pa3zgen S. Jloruka npeaukaTon

5. Ha muomecree M = {1,2,3,...,2[)} 3a1aHbI NPe/INKATEL
A(x): x —ue nenntecs Ha 3;

B(x): x — neuernoe uncno;

C(x): x — npocroe unco;

D(x): x xkparno 5.

HaliTi MHOKECTBA HCTHHHOCTH CIIEYIONMX NPEHKATOB:

a) A(x) A B(x); 6) C(x) A B(x):

8) C(x) A D(x): r) B(x) ~ D(x):

1) B(x) A D(x); ¢) A(x) A D(x);

®) B(x) A D(x); 3) A(x) A B(x) A D(x):
u) A(x) v B(x); K) B(x) v C(x);

n) C(x) v D(x); M) B(x) v D(x);

1) B(x)v D(x); 0) B(x) = D(x).

6. H200paznTe MHOMKECTEA HCTHHHOCTH [IPEHKATOR

a) P(x): x+3=4,xeR

6) Ox,y): 2x+3v=5, x,veR

B) E(x,y):x*+y" >0, x,yeR

r) Hxpz):x+y <z, x,p,zeR

7. BulsicHure, paBHOCHIBHEL TH Ha MHokecTBax R . O, Z, N cieayonme npeaMkarsl:

P(x): Jx=2-x+2=0u 0(x): Vx" -4 =0.



Pa3znen 6. byiaeBbl pyHKUMH

1. IlposepuTh ABNAETCA 1M JAHHAA CHCTEMA NONHOI, HE3ABHCHMOI
a) {-I—,',l}
6) {+,v,1}
2. Ilpencrasere JaHHY OyIeBY (JYHKLHIO B BUe MUHHMankHO JTHD
a) f(x,y,2)=y-ZvXx-yvXx-zvy-zvXx:y
6) f(x,y,2)=X-yVvy - zvX-ZVX-yVy-Z
3. Ilpencrasere Oynesy hyHKUHIO B BUjE MHOro4wieHa JKerankuna
) 8(X1, X7, X3) = (X VX VX3)- (X VX3 VX3) (X VX, VX;)
6) 8(X, X7, X3) = (X VX3 VX3) (X VX3 VX3)(X) VX VX3)
4. Haiigure Bee QYHKUMH OT JBYX [EPEMEHHBIX NPHHAIEKALIHE JAHHOMY KIaccy

a) S (caMmonBoiicTBEHHBIX (PYHKLMIT)
0) L (nuueiinsix §yHkimii)

Pasnen 7. DiemeHnTsl Teopuu rpagoB

1. a) 3anymepyiiTe npaBHIEHO rpad.
0) Onuinnre, KoL MOKHO DOIBIIMMH criocobaMu rpad, 3a1aHHEL YepTesom.
B) Onpenendre UHKIOMATHYECKHE CTENEHH H THIIEI BEPLIHH.
r) Haiinure nuamerp rpada.
1) Oreetere Ha Bonpoc: «Asnserca mu rpag nepesom? Jlecom? Houemy?

pue. 1 pue. 2
2. Nanwt rpaper Gu H

T

AN

G H
EG|. |G|, |vH|. |EH|, |H
0) cocrasere ans rpados G u H MaTpHLE! CMEKHOCTH H HHIMIEHTHOCTH,
B) cocraeste Ans G M H crenenHkble nocnel0BaTelLHOCTH,

r) onpenelinTe, ABIHIOTCA IH JaHHbIE IPadibl OMHBIMH, TYCTRIMH;,

J) OnpeenHTe YHCI0 CBA3HOCTH rpados yneno pedepHoii cBaIHOCTH,

€) yrakHTe B rpadax Bee paielliTe/lbHeEle BePLIHHEL, MOCTEL

3K) HalHTe paguyc, IHaMeTp | LeHTp JaHHoro rpafa;

3) pacnosHaiite, ABIAOTCA JIH JaHHLIE rpadsl ABY0IBHEIMY,

i) pacnosHaiite, ABNAOTCA TH AaHHEIE Fpadisl HiNepoBBIM;

k) pacno3Haiite, asnsrores 1H rpadsl G 1 H maomopdHbmvm.

a) onpeaenuTe ‘P’GL . R



[Tpumep BapraHTa KOHTPOJIBHON pabOTHI

BAPHAHT Ne3
1. [Hdamo vEHEepcamsHOe MHOZEecTEO URXY Z ZU.

U={abcd}X={a.ct¥={ab.d} Z={b.c} _
Hafitw:  a)(X ~nZ)UT B X UT. X\ Z

2, IIvers A, B, C — U. IIpoBnnsCcTpHPOEATE € DOMOMBEY THATpAMM BeHHA:

AUB O =(AUB\(C\ A
AVBUC =(ABYN(A\C)
3. JokazaTs cOpaEeUIHEOCTS (He HCIONB3yA AHArpamMuel Bemma): AJ(ANB)=A4UB
4. Hzrpymmel, cOCTORMIEH HI | MVESHH H 4 JHeHITHH, HAT0 ERIOPATs 6 9eT0ECK TAK, 9TO0EI CpeIH HHX OELIO He

meHee 2 EeHMEH. CEONBEHMHE CIIOCODAME MOMEHO 3T0 COeIaTs?

5. bvkeml azOvim Mopse cOCTOST H3 CHMBOIOE (TOUek H THpe). CEONBKD OVEE MOZEHO H300pasHIb, €CIH
noTpedoBaTh, 9TODE] KEA%a% OVEEA COJepi&ana He DoJIee IETH CHMEQIOE?

6. J[IeeHAIUATH VIeHHEAM EBIIAHEL JB3 BAPDHAHTA KOHIPONBHOH padoTsl. CKOTBEHMH CHOCO0AMH HX MOXHO
MOCAJHTE B JEA PATA, IT00R pAI0M He ORLIO OJHHAKOEEIX BADHAHTOE, 4 V CHIANIEX APYT 33 JpVIOM ORLT OJHH
H TOT e BapHAHT?

Kpurtepun onenku tecra

Tect — MHCTPYMEHT OLIEHUBAHUS YPOBHS 3HAHHUN CTYJICHTOB, COCTOSIIIAN U3 CHCTEMBI TC-
CTOBBIX 3a/IaHUH, CTAHAPTU30BAHHOM MPOIIETYPhI TPOBEICHUS, 00paOOTKH U aHaJIKM3a pe3yJIbTa-
TOB.

OrneHka «OTJIMYHOY BBICTABIIAETCS MIPH YCIOBUHU MPABUIILHOTO OTBETA CTYJIEHTa Ha Ooliee
gyeM 85 % TEeCTOBBIX 3aaHUM.

OrneHka «XOpoIoy» BBICTABISETCS MPH YCIOBUU MPABUIBHOTO OTBETa CTyAeHTa Ha 71-
85 % TecTOBBIX 3aJaHUM.

OneHka «yI0BIETBOPUTENHHOY BBICTABISCTCS MIPHU YCIOBHH MPABHIBLHOTO OTBETA Ha 56-
70 % TECTOBBIX 3aJaHUH.

OneHka «HEyIOBIETBOPUTENHHOY» BBICTABISETCS MPH YCIOBUU MPABUIBHOTO OTBETa Ha
55 % TecTOBBIX 3aJaHUN U MEHEE.

KpuTtepuu onieHKH yCTHOro onpoca (auajora-codece10BaHus1)

Onpoc — MeTo KOHTPOJISI 3HAHUH, 3aKITIOYAIOUIUIICS B OCYIIECTBICHUN B3aUMOICHCTBUS
MEXy TpenojaBaTeeM U CTYyICHTOM ITOCPEICTBOM TIOJTYYCHHUS OT CTy/ICHTa OTBETOB Ha 3apaHee
c(hopMyIHPOBAHHBIE BOTIPOCHI.

O1eHKa «OTIIMYHOY BBICTABIISIETCS 3a TIOJTHBIN OTBET HAa IOCTABJICHHBIN BOIIPOC C BKITOUE-
HUEM B COJIEp>KaHUE OTBETA JICKI[UH, MaTEPHAIOB YYCOHUKOB, TOTIOJTHUTEIHHON JTUTEpaTyphl 6€3
HaBOJIAIINX BOTIPOCOB.

OreHKa «XOpOIIO» BBICTABISETCS 32 MOJIHBIM OTBET HA NMOCTABIEHHBIN B OMPOC B 00beMe
JICKIMM C BKJIIOYEHHEM B COJIEp)KaHUE OTBETAa MAaTEpHUaioB Y4eOHHUKOB C YETKUMHU OTBETaMHU Ha
HABOJSIIME BOMPOCHI MPEIoAaBaTess.

O1eHKa «yAOBJIETBOPUTEIFHO» BBICTABISETCS 32 OTBET, B KOTOPOM O3BY4EHO OoJjee mo-
JIOBUHBI TpeOyeMOro MaTepuasa, ¢ MoJIOKUTEIbHBIM OTBETOM Ha OOJIBIIYIO YacTh HABOAIIUX BO-
IPOCOB.

OneHka «HEyIOBIETBOPUTEIBHOY» BBICTABISAETCS 3a OTBET, B KOTOPOM O3BYY€HO MEHEe
MOJIOBUHBI TPeOyeMOro MaTepuaia Wik He 03ByY€HO TJIaBHOE B COJIEP>KaHUM BOIPOCA C OTPHUIIA-
TeJIbHBIMU OTBETaMH Ha HaBOJSIIKE BOIPOCHI WM CTYJEHT OTKa3ajcs OT OTBeTa 0e3 mpeaBapu-
TETHHOTO OOBSICHEHUS YBAKUTEIBHBIX TPHUNH.



Kputepun oneHku peiienus 3aaay

[Ipu pemeHNH MPaKTHUECKUX 3aaHU Pa3pelIeHO MOJIb30BAThCs TAOJUYHBIMU, HOpMa-
TUBHBIMH, CTICTUAJIN3UPOBAHHBIMHA YIIPABJICHYCCKUMHA, BEPOATHOCTHO-CTATUCTUICCKUMHU, IKOHO-
MUKO-()MHAHCOBBIMHU CIIPAaBOYHBIMHU MaTEpHUATAMHU.

OI_IGHKa «OTJIMIHO» - CTYACHT SICHO U3JIOKHUJI YCIIOBUC PCUICHU 3a/IaHUS C 060CHOBaHI/IeM
TOYHOU CCHUTKOM Ha opMyIibl / TIpaBuia / 3aKOHOMEPHOCTH / SIBJICHUS;

OI_IGHKa «XOpoHIo» - CTYACHT HU3JIOXKWJI YCJIOBUC PCILICHUA 3a/laHN A, HO C OTACIIbHBIMUA HC-
CYIIECTBEHHBIMH HETOYHOCTSIMHU TIPH CChIIKAaX Ha (hopMyJIbl / IpaBuiIa / 3aKOHOMEPHOCTH / SIBJIE-
HUS;

O1eHKa «yTOBIETBOPUTEIBHOY - CTYJCHT B IIEJIOM HM3JIOKUII YCIIOBHE PEIICHUS 3aIaHus,
HO C OTJEJIbHBIMU CYIIIECTBEHHBIMU HETOUHOCTSIMU MPU CChUIKaX Ha (OopMyJbl / IpaBuia / 3aK0-
HOMEPHOCTH / SIBJICHHSI;

OI_IGHKa CHCYAOBJICTBOPHUTCIIBHO» - CTYACHT HC YACHHJI YCJIOBHUC PCHICHUA 3alaHUA WU
penieHre He 000CHOBAN CChIIKaMK Ha (popMyJibl / IpaBuIia / 3aKOHOMEPHOCTH / SIBIICHHSL.

2. Cnircok BONPOCOB M (WJIK) 3aJaHUI 1JI51 IPOBeeHUs POMEKYTOYHOM aTTecCTAlMHU

OK3aMeH MPOBOJUTCS B MUCbMEHHOM (opMe 1o OusieTaM, COAEp KaLIUM TeOPETUUECKHE
BONpOCH! U 3aaauu. Ha Hanucanue teopun naercs 30 MMHYT, Ha pelieHUe 3a1a4d oTBoaAuTcs 60
MUHYT.

BOl'[pOCbI AJIS MOATOTOBKH K 3a49€Ty

1. MHo>ecTBa: onpeaeneHue, Croco0bl 3aJaHusl, BUIbl MHOXKECTB.

2. Onepauuu HajJ MHOXECTBAMM, CBOMCTBA ONEPALIMNA HAJ MHOXKECTBAMH.

3. duarpammel Diinepa—BenHa.

4. Koneunsie MHOKeCTBa: ()OPMYJIbI BKIIOUCHHS U UCKITIOYEHHUS, TOJACUET KOJIMYEeCTBa dJIe-
MEHTOB B KOHEYHBIX MHOXECTBaX.

5. buHapHbIe OTHOIIIGHUS: OTpeieNieHUE, CBOMCTBA, MPEACTaBIeHHE OMHAPHBIX OTHOILICHUN
rpadamu.

6. OTHOIIEHUE SKBUBANIEHTHOCTU. OTHOIIEHUE MOPSAIKA.

7. @YHKIIMHU U OTOOpaXEHUS: OIIpeIeTICHMsI, CBOMCTBA.

8. [IpuHiun MaTeMaTu4ecKoi MHAYKIUU. Pa3HOBUIHOCTH METO/IbI MATEMaTUYECKOM MHIYK-
1007078

9. OcHoBHbIE (HOPMYIIBI KOMOWHATOPUKH.

10. Bricka3piBaHMsI: OIIpeIeTICHHIE, OIEpAllui HaJl BBICKA3bIBAHUSIMHU.

11. Jlornueckas popmyna. ToxaecTBEHHO-UCTUHHBIE (DOPMYIIBI, TOXKIECTBEHHO-TIOKHBIE
dopmybsl. PaBHOCHIBHBIE (POPMYITBIL.

12. OcHOBHBIE TOTHYECKUE 3aKOHBI. MeToArKa YIPOLIEeHHU (POPMYJT JIOTHUKH C TTIOMOIIBIO
PaBHOCHJIbHBIX IPe0Opa30BaHuUM.

13. TlpeaukaTsl: onpeeneHue, 001acTh HCTHHHOCTH, TOKIECTBEHHO UCTUHHBIC U JIOKHEIE,
BBITNIOJTHUMBbIE IIPETUKATHI.

14. Onepanuu Haa NpeIUKATAMH.

15. KBaHTOpHI CyI11€CTBOBAHUS M BCEOOIIHOCTH: OIpEIEIeHHE, CBOICTBA.

16. bByneBbl pyHkumu: onpeaenenue, OyneBbl GyHKIIUN OJHON U IBYX MEPEMEHHBIX, TeOpeMa
0 grcie OyneBbIX (PYHKIMIA OT N MepeMeHHBIX.

17. PaBeHncTBO OyneBbIX GyHKUNNA. OCHOBHBIE 3aKOHBI.

18. Cuctembl OyJIeBBIX (QYHKIIHIA: ONIPEICIICHHE, CIICIIMAILHBIC KIIACCHI OYIEBBIX (YHKITUH.
19. Hopmanshsie ¢popmsl (JJHD, KHO, CTHO, CKHO).

20. [Ipeacrasnenue Oynebix pynkiuit B CJJHO, CKHO.

21. Munumuzanust OyneBbIX QyHKIUH.

22. Oneparusi ABOUIHOTO CIOXKEHUS M €€ CBOMCTBA. MEeTOIMKa MPEICTaBICHHS 0yJIeBOM



GbyHKIIUY B BUIe MHOTOUJIeHa JKeraiKkuHa.

23. I'padbl: OCHOBHBIC IOHATHSI, BUJIBI.

24. CniocoOsl 3amanus rpadoB. MatpuuHoe 3a1anue rpados.

25. Uzomopdusm u romeomopdusm rpados: onpeaeneHue, npuMepsl. MeToanKa MpoBEpKU
napsl rpadoB Ha U30MOP(HU3M U TOMEOMOPPH3M.

26. MapmipyThl, 11eNH, KOHTYPHI U ITUKIIBI B Tpade.

27. Yactu rpada, CBI3HOCTh C CHIIbHAS CBSI3HOCTh. KOMIOHEHTHI cBsi3HOCTH rpada. Meto-
JTUKa BbIJIEJICHHUS] KOMIIOHEHT CBSI3HOCTH B rpade.

28. DiisiepoBBI LIETIH U HUKIIBL. [ 'aMHUIIBTOHOBBI LIETH U LIUKJIBL.

29. [epeBo. Jlec. OCHOBHBIE IOHATHUS U YTBEPKIACHUA.

30. 'eomerpuueckas peanuzanus rpados. Juamerp u paguyc rpada. Lienrpanbable u nepu-
dbepuitHbie BEPIIUHEI.

IIpumep 3ama4 1uist 3a4era

B kakom w3 rpauB  He CYWECTBYET JLICPOBA UHKIA

/N

B kaxom u3 l'pﬂq}flli- He f}"l.l.[ll’_‘fl.'li}'f'l' rMHLILTOHOBA HHKTA

/\

Kakoii H3 MaTPHI CMEKHOCTH BEPIUHH ONHCLIBACTCH JaHHLI rpad 3 4

l'[paBmIa BbICTABJICHHUSA OICHKH:

OrneHka «3a4TeHO» BBICTABIISAETCS CTYAEHTY, Y KOTOPOro KaXKiasi KOMIETEeHIUs (TIOJIHO-
CTBIO WJIM YaCTHYHO (popMupyemast TaHHON AMCLUUILUIMHON) cpOopMHUpOBaHa HE HUXKE, YeEM Ha I0-
pOTrOBOM ypOBHE.

OrneHka «He 3a4T€HO» BBICTABISIETCS CTYJEHTY, Y KOTOPOI'O XOTs OBl OJIHA KOMIIETEHIIHS
(TIOJTHOCTBIO MM YacTHYHO (hopMuUpyemast JaHHOW JUCIUIUIMHOW) cOopMHUpOBaHA HUXKE, YeM Ha
IIOPOTOBOM YPOBHE.



IToporosslii ypoBeHb (00111e XapaKTEPUCTHKH):

BJIaJICHUE OCHOBHBIM 00hEMOM 3HAHUH IO MPOTPaMME THCIUTIINHBI,

3HaHHE OCHOBHOHN TEPMHUHOJOTHUU MAHHOW 00JacTH 3HAHWMN, CTUIMCTHYECKH TPAaMOTHOE, JJOTHYECKU
MPaBIWILHOE U3JIOKEHUE OTBETA HA BOIIPOCKI 0€3 CYIICCTBEHHBIX ONIHOO0K;

BIIaJICHUE UHCTPYMEHTApUEM JAUCIUIUIMHBI, YMEHHE €r0 UCIIOIh30BaTh B PEIICHUU CTaHAPTHBIX (TH-
MTOBBIX ) 3a7aY;

CHOCOOHOCTh CaMOCTOSITENTFHO MPUMEHSTH THIIOBEIE PEIICHUs B paMKax paboduell mporpaMMbl JUCIIU-
IUTHHEL,

YCBOEHUE OCHOBHOM JINTEPaTyphl, PEKOMEHIOBAHHON padoUeli MporpaMMOn TUCITUTUTHHEL;

3HaHHE 0a30BBIX TEOPHUH, KOHIICTIIMA W HApPaBICHUU MO MU3y4aeMOil NUCIUTIINHE;
caMOCTOATeNbHAsT padoTa Ha MPAKTUUECKUX U JIAOOPATOPHBIX 3aHATHUSAX, TEPUOANUECKOE YIaCTHE B
TPYMIOBBIX O0CYXICHUAX, JOCTATOYHBIN YPOBEHB KYJIbTYPhl UCTIOTHCHUS 3aJaHHIA.

IIpoaBuHYTHII ypoBeHb (00IIME XapaKTEPUCTHKH):

JIOCTATOYHO TIOJTHBIC M CUCTEMATU3UPOBAHHBIC 3HAHUS B 00hEME MTPOrPaMMbI AUCIUTUINHEI,
WCIOJIb30BaHNE OCHOBHOW TEPMUHOJIOTHU TAHHOW 00JIACTH 3HAHWH, CTUIIMCTUYSCKHA TPAMOTHOE, JIO-
TMYECKH TIPABUIIBHOE M3JI0KEHHUE OTBETA HA BOMPOCHI, YMEHHE JICNATh BHIBOIHI;

BJIaJICHUE HHCTPYMEHTAPUEM JUCITUTUTUHBI, YMEHHE €r0 UCIOb30BaTh B PEIICHUH YUEOHBIX U MPO-
(hecCHOHABHBIX 3a/1a4;

CITOCOOHOCTh CaMOCTOSITEIRHO peliaTh CIOXKHBIC 3amadd (MpoOJeMbl) B pamMkax pabodeit mpo-
IpaMMbI JUCIUILINHEI;

YCBOCHUE OCHOBHOW W JOMOJHHUTEIBHOU JUTEPATyphl, PEKOMCHIIOBAaHHON paboueii mporpamMMoit
JUCIUTUTAHBI;

YMEHHE OPHEHTHPOBAThCS B 0Aa30BBIX TCOPUAX, KOHIEMIMAX M HAMPABICHUIX MO U3ydaeMOM
JICIIUTUTMHE U IaBaTh UM CPABHUTEIHHYIO OIICHKY;

caMmocCTosITelbHAs: paboTa Ha MPAKTHYECKUX U JIAOOPATOPHBIX 3aHATHSX, YIACTHE B TPYIIIOBBIX 00-
CYKJIEHUSX, BBICOKMI YPOBEHb KYJIbTYPbI UCIIOJIHEHUS 3aJaHUM.

Bbicokuii ypoBeHb (0011I1e XapaKTEPUCTUKH ):

CHUCTeMaTHU3UPOBaHHbIC, TIIyOOKHWE W TIONHBIC 3HAHHWS TIO BCEM pasJeiaM JUCIIHILINHEL;
TOYHOE WCTOJIh30BAHNE TEPMUHOJIOTHH AaHHOW 007acTH 3HAHMIA, CTHJIMCTHYECKHA TPaMOTHOE, JIO-
TUYCCKHU IMTPAaBUJIILHOC NU3JIOKEHUC OTBETA HAa BOIIPOCHI, YMEHUEC 1€J1aTh 000CHOBaHHbBIE BBIBO/JIBI;
6e3ynpeque BJIAACHHUEC HHCTPYMCHTaApUCM OUCHUIIIINHBI, YMCHHC €r0 MCII0JbB30BaTh B IIOCTAa-
HOBKE ¥ PEIICHUU HAyYHBIX U MPO(EeCCHOHATBHBIX 33/1a4;

CIOCOOHOCTh CaMOCTOSITEIILHO U TBOPYECKH PEIlIaTh CIOXKHBIC 3a7auu (MMPOOJIEMbI) B paMKax pado-
Yei MporpaMMBbl JUCIUATIINHEI;

MOJTHOE U TITy0OKOE YCBOCHHE OCHOBHOH H JOMOHUTEIFHON JINTEPATYPhI, PEKOMEHI0BAaHHON pabo-
yel MporpaMMon TUCIUTUTHHBI,

YMEHHE OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIINAX M HAIIPABIEHUIX 10 H3y4aeMOH AHC-
IUIIJIMHE U 1aBaTb UM KPUTUYCCKYIO OLICHKY;

AKTUBHAs CAMOCTOSATENbHAs pa0oTa Ha MPAKTUYECKHX M TaOOPATOPHBIX 3aHATHSIX, TBOPUECKOE yIaCTHE
B TPYMIIOBBIX O0CYX/IEHUSNX, BEBICOKAN YPOBEHDb KYJIbTYpPbI HCITOTHEHUS 3a/IaHUH.



Ipuioxkenue Ne 2

K padoueii mporpaMMe IMCHMILINHBI
«AHAJIUTHYECKAs TeOMeTPUA

U JIMHEeHHas ajareopa»

MeTtoauyeckue ykazaHusi AJsl CTY/IEHTOB M0 OCBOEHUI0 THCIHUTLIUHBI

N3ydenne TuCHUIUIMHBI TPEOYET CHCTEMAaTHYECKOTO U MOCIEA0BATEIHFHOTO HAKOTUICHHS
3HAHWH, CJIEIOBATEIBHO, MPOMYCKH OTACIBHBIX TEM HE MO3BOJISIOT IITyOOKO OCBOWTH MPEIMET.
[ToaToMy HEOOXOIMMO MOCTOSIHHO OCYIIECTBIATH KOHTPOJb HAJl CUCTEMATHYECKOM paboTOM CTy-
JeHTOB. B Havayie mM3ydyeHus TUCHUIUIMHBI CTYJIEHTaM HEOOXOJIMMO O3HAKOMHUTBCS C COJepkKa-
HUEM pa3JieJIOB AUCIUIUIMHBI, C UEISIMU U 3a/1auaMU Kypca, CBSI3IMH C IPYTUMH TUCHUIUTMHAMH,
CITMCKOM OCHOBHOM ¥ JIOMIOJIHUTEILHOM JIUTEPATYPhl, TPahUKOM KOHCYJIbTAIIUN MTPENO1aBaTels.

[Tocne nexuuu CTyIEHTHI OOPATAIOTCS K TaHHBIM UCTOYHHUKAM JUIS 3aKPETUICHUS 3HAHHIMA
M0 pacCMOTPEHHBIM Ha JISKIIMU BoTpocaM. B ciydae 3aTpyaHeHUsT HEOOXOAMMO OOpaTUTHCS 3a
KOHCYJbTAIIEH K MPENoIaBaTei0 B COOTBETCTBUH C YTBEPKACHHBIM TPadUKOM KOHCYIIbTAIIUN.

Jlo ouepeHOro MPaKTUYECKOro 3aHATHS IO PEKOMEHIOBAHHBIM UCTOYHHKAM CTYJECHTAM
HEo0X0IMMO TMpopadoTaTh TEOPETHUECKUH MaTepHall, COOTBETCTBYIOUIMHA Teme 3aHsTusA. [lpu
MOATOTOBKE K MPAKTUYCCKUM 3aHITHAM CIIEyeT UCIIOIh30BATh JICKIIUU M YIEOHYIO JTUTEPATYPY
Ha npaktuueckom 3aHATHH CTYIEHTHI JOKHBI IPUHUMATh aKTUBHOE Y9acTHE B OOCYKIACHHUH T10-
CTaBJICHHBIX BOIPOCOB, C KOTOPHIMU PEKOMEHIYETCSI 03HAKOMUTBLCS 3apaHee, a TAK)Ke B PELICHUHT
3aJ1a4.

CamocrosiTennpHas paboTa CTYJEHTOB COCTOMT B 0oJiee TIIATEILHOM W3YUYEHUH TPEIJIO-
JKEHHOTO TpEernoiaBaTesieM TEOPETHUECKOro MaTepHalia, JaHHOTO Ha JICKIUSAX Ha OCHOBE BBLIO-
JKEHHBIX B cucteme Moodle mpe3eHTaruii, KOHCIIEKTOB M BHACO3AIUCEHN JICKITUN U JOTIOTHUTEb-
HBIX UCTOYHHKOB, YKa3aHHBIX B CIIUCKE JUTEpaTyphl. st MpoBepKH KauecTBa U3yUCHUS] MaTEpH-
aja K OTJEIbHBIM TeMaM MPEyCMOTPEHBI 3aJIaHUS JJIs1 CAMOIIPOBEPKH.

3amaun UIsi CAaMOCTOSITEIBHOTO pelieHHus (POPMYITHPYIOTCS Ha JICKIHSIX M MPAKTUIECKUX
3aHATHAX. B KadecTBe HUX JIoMa CTyAeHTaM IpeiaraloTcs 3aa4u, aHAIOTHYHbBIE Pa300paHHBIM
Ha MPAKTUYECKUX 3aHATUAX. BriocnencTeuu penieHne 3Tux 3aa4 Mpu HAJTMYUU BOIPOCOB CO CTO-
POHBI CTYAACHTOB pa3OupaeTcs Ha MOCIEAYIOMNX 3aHATHIX W/ W 00CY)IaeTCs B 4aTe.

[IpenogaBaTenb OICHUBACT WHAUBUAYATHHO PabOTy KaKIOrO CTy/IEHTAa Ha OCHOBAHHH
MPOBEJICHHBIX OMIPOCOB, PEIICHUS 3a4a4 U IPOMEKYTOUHBIX KOHTPOJIBHBIX MEPOTIPUSITUH.
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