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1. Henu ocBOeHMS TUCHUNIHHBI.

Henssmu ocBoeHUst mucHUIUIMHBI "JlMcKpeTHass MaTeMaTuka" SBISIFOTCS (HOpMUPOBAHHUE
MaTeMaTHYECKOW KyJbTYphl CTyJEHTa, (PyHIaMEHTAIbHAs MOArOTOBKA M0 OCHOBHBIM pa3JiesiaM
JTUCKPETHON MaTeMaTHKH, OBJa/IeHHE COBPEMEHHBIM MaTeMaTUYECKUM armapaToM Jisl 1adbHei-
IeTo UCITOJIb30BaHUA MPU PCIICHHUU TCOPCTUUCCKUX WU NPUKIIAJHBIX 3a/a4.

2. MecTO IUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpamMMbl.

JucrunnuHa «J{uckpeTHas MmaTeMaTHKa» OTHOCHTCS K 0a30Boi yacTtu. [y ycmentHoro
W3YYCHHS 3TOM JUCHUIUTHHBI HEOOXOTUMBI 3HAHHS M YMEHUsS, MPHOOpPETEHHBIC B pPE3yJbTaTe
OCBOCHHS IIKOJIBHOTO Kypca MaTEMAaTHKH, a TaKKE HEKOTOPBIX Pa3/esioB U3 MAaTEMATHYECKOTO
aHaJM3a u anreOpel.

JluckpeTHasg MaTeMaTHKa OTHOCUTCS K YUCITy OCHOBHBIX pa3ieJIOB COBPEMEHHON MaTeMa-
TUKH. 3HAHWE OCHOB JIUCKPETHOW MaTEMaTHKH SIBISICTCS BAYKHOM COCTABIISIONIEH O0IIei MaTemMa-
TUYECKOW KYJBTYPhI BBITYCKHUKA. DTH 3HAHUS HEOOXOIMMBI KaK MPH MPOBEICHUH TEOpeTHYE-
CKHX HMCCIICIOBAaHUHN B Pa3IMYHBIX 001acTAX (PU3UKU, TaK U MPU PEUICHUH MPAKTUICCKUX 3a7ad
13 pa3HOOOpa3HBIX MPHUKIAAHBIX 00slacTeld. 3HAHWS M HABBIKH, TIOJYYCHHBIE NTPU U3yUYCHUH JTHC-
[UTUTMHBI, UCTIOJB3YIOTCS CTYJISHTAaMH B MPOIIECCe U3YYCHUS BCeX 00menpodecCHoHaNbHbBIX U
CHIEeIIMATbHBIX JUCIUILINH.

3. [Inanupyemsle pe3yJbTaThl 00y4eHHs N0 JUCHHUILIMHE, COOTHECEHHBbIE C IVIAHUPYEMbIMH
pe3yJibTaTaMi 0CBOEHHsS 00pa30BaTe/IbHON NPOrpaMMbl

ITponiecc u3yueHus AUCUUILIMHBI HAIIPABICH Ha (DOPMUPOBAHME CIEAYIOLIUX JIEMEHTOB
komrnereHuii B coorBerctBuu ¢ ®I'OC BO, OI1 BO u npuobpeTenus ciaenyromux 3HaH’i, yme-
HUM, HABBIKOB U (WJIM) ONBITA IEATEITbHOCTH:

®opmupyemasi KoMIe-
TeHIHs
(ko m popmyaMpoBKa)

HNuankatop nocTmxe-
HUS KOMIIeTeHI[UU
(ko n popmyn-
POBKa)

Ilepeuennb
IUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHus

OobuenpogeccuoHaIbHbIE KOMIIETEHIIMT

OIIK-1. CnocobeH uc-
M10JIL30BaTh I10JI0KE-
HMS, 3aKOHBEI 1 METOIBI
CCTCCTBCHHBIX HayK nu
MaTEeMaTHUKH ISl pe-
ICHUA 3a1a4 UHXKEC-
HEPHOU JIeSITEIBbHOCTH

NJ-OIIK-1.1  Ocy-
IIECTBIISIET ~ IOCTa-
HOBKY 3aJlayd, BBIOU-
paer croco0 ee pere-
HUS

NA-OIIK-1.2 Ipume-
HSeT  MareMaruye-
CKUHl ammapar, (Qpusm-
YeCKHE 3aKOHBI M TEO-
puHM AN pEUICHUs
NPUKJIaJHBIX U Teope-
TUYECKHX 3a/1a4

3HaThb:

- OCHOBHbIE TTOHATUS JUCKPETHON MaTEeMaTUKH,
ONpeeseHUs U CBOMCTBA UCIIOJIb3YEMbIX MaTe-
MAaTHYECKUX OOBEKTOB,

-hOpMYJTUPOBKHU YTBEPKICHUM, METOBI UX JIO-
Ka3aTelbCTBa, BO3MOXKHBIE C(hephl UX MPHUIIO-
JKCHMH,

-OCHOBBI TOCTPOEHUSI KOMITbIOTEPHBIX JHC-
KpPETHO-MaTEMAaTHYECKUX MOJIEIEH

YMeThb:

- pelIaTh 3a/1a4d TEOPETUYECKOTO U MPUKIIA-
HOTO XapaKTepa 13 pa3IMuHbIX Pa3/ie]oOB JAKC-
KPETHOM MaTeMaTHKH,

- I0Ka3bIBaTh yTBEPKJICHMUS,

- CTPOUTH MOJIENI OOBEKTOB M MIOHATHIA
Baagern:

- MaTEMaTUYECKUM aIapaToM IUCKPETHOU
MaTEMAaTHKH,

- METOJaMH JI0KAa3aTeJIbCTBA YTBEPKICHUH,

- HABBIKaMU aJITOPUTMU3ALMHI OCHOBHBIX 3a/1a4.

4. O0beM, CTPYKTYPA U CO/iePKAHME TN CHUTIIHHBI

OO01mast Tpy10€MKOCTh JUCITUTUIMHBI COCTABISET 3 3a4€THBIX enuHull, 108 akageMUyecKux 4acos.
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1 Paznmen 1. Anrebpa | 6 6 3 1 6 |[Jduanor-cobecenoBanue, 3a1a4l
MHOKECTB
6 mom yucne ¢ 30 u Martepuans B8 LMS Moodle:
J[OT > I BUEO-Pa300p TEOPETHUECKUX BOIIPOCOB U
MPaKTUIECKUX 3a]1ay;
- 33]]a4U JUTS CAMOTIOATOTOBKH
2 |Pa3pmen 2. Anrebpa | 6 4 2 1 6 |[Juanor-cobecenoBanue, 3a1a4l
OTHOLIEHUH
6 mom yucne ¢ 30 u Martepuans B8 LMS Moodle:
J[OT - BUZEO-pa300p TCOPETHUECKUX BOIIPOCOB U
2  |mpaKTHYECKHX 3a]1ad;
- 3a]]a4¥ JUIsl CAMOTIOJITOTOBKH;
- 3aJ1a4¥ JUIsl CAaMOCTOSITEIILHOTO PEIICHUS;
3 |Pazmen 3. Dine- 6 | 6 |3 1 6
MEHTHI KOMOWHATO- Juarnor-cobeceoBanue, 3a/1a41
pUKH
6 mom yucie ¢ 30 u Marepuans 8 LMS Moodle:
J[OT - BUZEO-pa300p TCOPETHUECKUX BOIIPOCOB U
2 |mpaKTHYECKHX 3a/aY;
- 3a]]a4¥ JUISl CAMOTIOJITOTOBKH;
- 3aJ1a4¥ JUIsl CAMOCTOSITEIILHOTO PEIICHUS;
4 |Pasnen 4. Jloruka 6 4 2 1 6
. Huanor-cobeceoBaHue, 3a1a4n
BBICKQ3bIBAHUU
6 mom yucne ¢ 30 u Martepuans B8 LMS Moodle:
J[OT - BUZEO-pa300p TCOPETHUECKUX BOIPOCOB U
2  |mpaKkTHYECKHX 3a]1ad;
- 33]1a4M JUIsl CAMOTIOITOTOBKH;
- 3aJ1a4¥ JUTsl CAaMOCTOSITEIILHOTO PEIICHUS;
5 |Pa3gen 5. Jloruka 6 | 4| 2 2 6
Huanor-cobeceoBanue, 3a1a4n
MPEMKATOB
6 mom yucie ¢ 0 u Marepuans 8 LMS Moodle:
J[OT - BHICO-Pa300p TEOPETHICCKUX BOIPOCOB U
2 |mpaKTHYECKHX 3a/aY;
- 33]1a4M JUIsl CAMOTIOJITOTOBKH;
- 3a]1a9U JUISl CAMOCTOSITEIILHOTO PEIICHHUS
6 [Pazmen 6. Bynessr 6 6 3 1 6
Juarnor-cobeceoBanue, 3a/1a41
byHKIIUN
6 mom yucie ¢ 0 u Marepuans 8 LMS Moodle:
J[OT - BUZEO-pa300p TCOPETHUECKUX BOIIPOCOB U
2  |mpaKTHYECKHX 3a/ad;
- 3a]]a4¥ JUISl CAMOTIOJITOTOBKH;
- 3aJ1a4¥ JUIsl CAMOCTOSITEIILHOTO PEIICHUS;
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Copep:xanue pa3/iesoB JHCHUILIHHBI
Paznen 1. AnreGpa MHOXeCTB

[Tonarue mHOXecTBa. OCHOBHBIE ONEpalMK HaJl MHOKECTBAMHU: IIepecedeHne, 00beIMHEHHE, 10-
MOJIHEHUE, Pa3HOCTh MHOXKECTB. J{eKkapToBO Mpou3BeAeHHEe MHOXKECTB. [lekapToBa cTeneHb MHO-
xectBa. OTHOwEHUE BKIIoYeHud. Jluarpammel Oiinepa-Benna. [loHsATHE O TEOpETUKO-MHOXKeE-
CTBEHHOM I0IX0JI€ K onucaHuio cucreM. bynean. byneB ky0 u KoopAMHATHI MOAMHOXeECTB. ['eo-
MeTpus OyneBa KyOa, paccrossHue XemMmuHra. KoHeuHble MHOXECTBA: (POPMYIIbI BKIIOYCHHH U
UCKJTIOYEHHH, MTO/ICYET KOJMYECTBA JIEMEHTOB B KOHEUHBIX MHOXKECTBaX

Paznen 2. Anrebpa oTHOIICHUHA

[Tonsitie 06 n-apHOM OTHOIIEHWU. BUHApHBIE OTHOIICHUS M MX CBOWCTBA. DKBHUBAJICHTHOCTU U
pa30HeHus MHOXKECTB, (PaKTOP-MHOKECTBO. OTHOILICHHS TOPSIKA: JIMHEHHBIA U JeKCHKorpadu-
YECKUH.

Paznen 3. DneMeHTH KOMOMHATOPUKU

[TpunHnmn Merosa MareMaTuyeckor HHAYKIMH. HekoTopslie pa3HOBUAHOCTH (MOAN(DUKALIUKN) Me-
TOJla MaTeMaTudeckoi MHAYKIMUA. OCHOBHBIE (POPMYJIBI KOMOMHATOPUKH. PeKyppeHTHBIE COOT-
HolIeHus U TpeyroyibHuk [ackans. OtoOpaxenus u ux coiicrsa. [logcuer yncia oToOpakeHui.
Metoa npou3BOIAITUX (PYHKITUH.

Paznen 4. Jloruka BrICKa3bIBaHUI
[TonsiTe BeicKa3piBanms. OCHOBHBIC JJOTHYECKUE OTIEPAIIMN HAl BRICKA3bIBAHUAMU (U3 BIOHKIINS,

npou3BeieHne (KOHBIOHKITNS ), UMIUTUKAIIHSL, SKBUBAICHIINS, oTpulianue). [lonstue Gpopmysl 10-
ruky. Tabmuma UCTUHHOCTH M METOJAMKA €€ MOCTpoeHus. ToXAeCTBeHHO-UCTUHHBIE (POPMYJIBL,




TOKECTBEHHO-JIOKHBIE (hopMyJibl. PaBHOCKIIBHBIE (POpMYITBL. 3aKOHBI JJOTHKU. MeToIuKa yIpo-
nieHust (GopMy JIOTUKU C MOMOIIBIO PaBHOCUIIBHBIX MpeoOpa3zoBanuil. [loHsTHE 31eMeHTapHON
KOHBIOHKIIMHU (3JIEMEHTapHOTO MPOU3BEICHHS); MOHATHE ITU3BIOHKTUBHONW HOPMaJIbHON (hOPMBI
(AH®). Metonuka nmoctpoenus Tabmuiibl uctuaHocT At JJH® ynpomennsim Mmerogom. [Tons-
THE 3JIEMEHTApHOMN INU3BIOHKIUM (JIEMEHTAPHON CYMMBI), IOHSITHE KOHBIOHKTUBHONH HOpMaJlb-
Hoit hopmbl (KHD).

Paznen 5. Jloruka npeaukaros

[TonsiTve mpenuKaTa: TEOPETHKO-MHOKECTBEHHBIM M JIOTUUECKHH 1moaxoasl. O0IacTs onpeserne-
HUS 1 0071aCTh HCTUHHOCTH nipeankaTa. Onepanuu Hal npenukaraMu. Ksaatopsl. @opMyIsl J10-
rukd npeaukatoB. CBOOOIHBIE M CBsA3aHHBIC epeMeHHbIe. Jlorndeckuii BeIBOJI. Kiaccudukanus
dopmyn anredpsl npeankaroB. TaBronorus anreOpbl npeaukaroB. [lpuBeaennas ¢popma ans an-
reOpbl mpeankatoB. Mcuncnenue npeaukatoB. Mojenu ncuucieHus npeaukaros. opmanuzanus
MPEAJIOKEHUH C MOMOIIBIO IOTUKU ITPEIUKATOB.

Paznen 6. bynessl pyHKIMM

[Tonarue OyneBa BekTopa (IBonyHOro BekTopa). CocenHue BEeKTOpHI. IIpOTHBONOIOKHBIE BEK-
Topbl. EnuanunbIil n-mepHbIid Ky0. ByneBsl nepemennsie u OyseBbl GpyHkiuu. PaBencTBo Oyrie-
BbIX (hyHKIMHA. Teopema o uncine OyneBbIX QyHKIUH OT n nepeMeHHbIX. [IpencraBienue pyHKImi
dbopmynamu. yHKIUHU OT 1-i U 2-X IEPEMEHHBIX, UX MPUIIOKEHUS K anreOpe JIOTUKU U peIeiiHO-
KOHTAaKTHbIM cxemaM. [loixycymmatop, cymmarop, mudparop, aemmdparop. [Ipunuun aBoii-
ctBeHHocTU. CJIH® nu CKH®. Meroauka npencrapienus OyiaeBoi GyHKIIMU B BUJE COBEPIIICH-
Hoit JIH® u coBepmennoit KH®. Munumuszanus B kinacce JIH®. Meroauka npeacrabieHus 0y-
neBoit Gynkiuu (n < 3) B Bujge munuManbHol JIH® rpaduyueckum merogoM. Onepanus 1BONY-
HOTO CIIOKEHHs U ee cBoicTBa. MHorownen Xerankuna. Meronuka mnpejactaBieHust OyneBon
¢bynkun B Buge MHorouaeHa XKerankuna. [lonstue BoipaskeHus: OqHUX OyneBbIX GyHKIUN uepe3
npyrue. [Ipobrema BO3MOKHOCTH BBIpaXEeHUsI OJHUX OyneBbIX pyHKIMit yepe3 npyrue. [lonnora
1 3aMKHYTOCTh. CriennaiibHbIe Kacchl OyneBbIX pynkiuit: PO (kimace GyHKIMM, COXpaHSIOMINX
koHcTaHTy 0), P1 (kmacc QpyHKmiA, coxXpaHsromux KOHCTaHTy 1), S (kiacc caMoIBOHCTBEHHBIX
bynkumii), L (kmacc muHeHbIX QyHKINN), M (kmacc MoHOTOHHBIX GyHKIMi). Teopema Ilocra.
Hleddeporckue pynkmun. Oynkuus Lleddepa u pynkuus [upca kak npocteiinme meddepos-
CKHe (PyHKITUU.

Paznen 7. DnemenTs Teopun rpadoB

I'padsl, oprpadsr 1 ©X OCHOBHBIE XapakTepucTHKU. CriocoOs! 3ananus rpadga. CMEeKHOCTh U UH-
ueHTHOCTh. [IpencraBnenue rpados marpuiamu. Mzomopdusm u romeomopdusm rpados. U3o-
MopdHbIe Tpadrl. MeToanka MpoBEepKH mapbl TpadoB Ha W30MOPGHHOCTH U TOMEOMOP(HOCTD.
MapuipyTsl, 11enH, KOHTYphl M HUKIBI B rpade. Yactu rpada, cBI3HOCTh U CHIIbHAS CBA3HOCTD.
KommonenTs! cBsa3HocTH rpada. CteneHs BepiuHbl rpada. Teopema o cymme cTeneHeld BepimH
rpaga. [lomycrenenu BepuuH oprpada. [lomusiii rpad; Gopmyna konudecTBa pédep B MOIHOM
rpade. Anroput™m GppoHTa BOJIHBI B Tpade. MeToanka BeIIeICHUS KOMITIOHEHT CBSI3HOCTH B Tpade.
MocTbl 1 pa3ensiolne BepIInHbl (TOUKH couwleHeHus ). PaccTosHue Mexay BepIIMHaMHu B Tpade:
oTpeieieHue, CBOMCTBA, METOIMKA HaX0XKICHHs. DKCLIEHTPUCUTET BepIIUHBL. Panuyc u auametp
rpada. LleHTpanbHbIe BEpIIMHBL. DUIEPOBOCTh M KBA3UMIEPOBOCTh. TeopeMa Ditnepa (KpuTepuid
sitnepoBocTH rpada). MeToauka Hax0XKISHH dilfiepoBa IUKIIa B 3iepoBoM rpade. ['amunbro-
HOBBI 1IeTIH U LMKIBIL. JlepeBbs U Jeca, OCHOBHAs TeopeMa o aepeBbsix. [lomeueHHble AepeBbs U
teopema Koamu. Koguposanue [pydepa mis nepeBbeB ¢ MpOHYMEpOBaHHBIMHU BEpUIMHAMU. J[BY-
noJyibHBIE Tpadbl. MeTonuka mpoBepku rpada Ha 1By 10JIbHOCTD. [lomHbIi ABY nobHBIHN Tpad. ['eo-
MeTpuueckue rpadsl 1 aHapHocTh. [Tnockue rpadsl. ['panu mitockoi yKiIaaku miaockoro rpada.
CooTHOIIIeHHs] MEXTy KOJMYECTBAMHU BEpIWH, pEOep u rpaHeit B ruiockoM rpade. [Ipumepst He-
IUIOCKUX TpadoB



5. O6pa3oBaTe/ibHbIE TEXHOJOTHH, B TOM YHCJIe TEXHOJOTHH 3JIEKTPOHHOT0 00yUeHusl U TU-
CTAHIIMOHHBIE 00pa3oBaTe/IbHbIe TEXHOJIOTHH, HCII0JIb3yeMble IIPH OCyIlecTBJIeHNHU 00pa3o-
BaTEJbHOI0 MPOLEcca Mo JUCIUIINHE

B mporiecce 00yueHHs UCTIONB3YIOTCS CIIEAYIONIME 00pa30BaTeIbHBIE TEXHOIOTHU:

BBoaHasi ieKuMs — JaeT epBOE LEIOCTHOE MPEACTABICHUE O JUCIUIIIIMHE U OPUEHTUPYET
CTyJ€HTa B CUCTEME M3Y4YEHMs NaHHOM AUCHUIUIMHBL. CTyJIEHTBI 3HAKOMATCSA C Ha3HAYCHUEM U
3aJjayaMy Kypca, ero poJjiblo U MECTOM B CHCTEME YUE€OHBIX AUCLIUILINH U B CUCTEME MOATOTOBKH
B 1iesioM. Jlaetcs kpaTkuit 0030p Kypca, UCTOpHUs Pa3BUTHSI HAYKU U IPAKTUKHU, JOCTHKEHHS B 3TOM
cdepe, UMEHa U3BECTHBIX YUCHBIX, U3JIaraloTCs MEPCIIeKTUBHBIC HapaBiIeHUs ucciaeaoBanuil. Ha
3TOH JIEKIIMM BBICKA3BIBAIOTCS METOJWYECKHE M OPraHU3alOHHBIE 0COOEHHOCTH PadOThI B pam-
Kax JIaHHOM NHCUUIUIMHBI, a TAKXKE JaeTCs aHAJIU3 PEKOMEHAyeMOoM yueOHO-MEeTOAMYECKOil TnuTe-
paTyphl.

AkaneMudeckasi JeKIus (WK JISKIUST 00IIero Kypca) — MoCiaeA0BaTeIbHOE U3JI0)KEHNE
MaTepHaia, OCyIleCTBIIEMOe IPEUMYILIECTBEHHO B BHJIE MOHOJIOTa npenoaasatess. TpeboBaHus
K aKaJeMHUYeCKOM JIEKIIMU: COBPEMEHHBII HayYHBI YPOBEHb U HACBILEHHAs WH(OPMAaTUBHOCTD,
yOenuTeNnbHas apryMeHTaIus, JOCTYITHAS ¥ TOHSITHAS pe4b, YeTKasi CTPYKTYpa U JIOTHKA, HATNYHE
SAPKUX MPUMEPOB, HAYYHBIX J1I0Ka3aTeIbCTB, 000CHOBAaHUH, (PAKTOB.

AkanemMuueckast JeKIHs, KaK MPaBUII0, COCTOUT U3 TPEX YacTel: BCTyIUIeHUs (BBEACHU),
W3JI0KEHUS U 3aKITF0YECHUS:

Berynenue (BBeneHue) onpeaensieT TeMy, I1ad U 1eib Jekuuu. OHO IpU3BaHO 3auHTeEpe-
COBaTh U HaCTPOUTH Ay TUTOPHUIO, COOOIIUTH, B UEM 3aKIIIOUAETCS IPEIMET JIEKIMU U (WIK) e€ ak-
TyaJbHOCTh, OCHOBHAs uzes (mpobiemMa, HEHTPAIbHBIM BOMPOC), CBSA3b € MPEABIIYIIUMH U TIOCTIe-
TYIOIIMMHU 3aHITHSIMH, TTOCTaBUTh €€ OCHOBHBIE BOMPOCHL. BBeneHHe MOMKHO OBITH KPATKUM H
LeJIeHAPaBICHHBIM.

N3noxeHue sSBIAETCS OCHOBHOM YacThIO JIEKIIMHU, B KOTOPOH peaiu3yeTcs HayqyHOE COJep-
YKaHUE TEMBI, CTABATCS BCE y3JI0BbIE BOIIPOCHI, IPUBOJANUTCS BCSI CUCTEMA JOKA3aTENIbCTB C UCIIOJb-
30BaHMEM HauboJiee 11e1eco00pa3HbIX METOIUUYECKUX MprueMoB. Kaxkoe TeopeTruueckoe moioxe-
HUE JOJKHO OBITh OOOCHOBAaHO W JIOKa3aHO, MPHUBOIUMBIC (OPMYIUPOBKU U OIMpPEICICHHS
JOJIKHBI OBITh YETKMMHU, HACHIIICHHBIMU TTTyOOKHUM COJIEp>KaHUEM.

3akioyeHrne 00001aeT B KpaTKUX (OPMYITHUPOBKAX OCHOBHBIE MJICH JICKIMH, JIOTHYECKH €€
3aBepiuas. B 3akir04eHnu MOTryT JaBaThCs PEKOMEHJAIMHU O IOPSAJIKE JaIbHENIIEr0 H3yUYEeHHUsI OC-
HOBHBIX BOIIPOCOB JIEKIIUM CAMOCTOSITENIBHO N0 YKa3aHHOM JINTEPATYPE.

Jlekmusi ¢ pa36opoM KOHKPETHBIX CUTyalMi — 3To 10 (hopMe Ta K€ JICKIUS-TUCKYCCHS,
HO Ha 00CyJIeHHe IpernoaBaTeib CTABUT HE BOIIPOC, a KOHKPETHYIO cuTyanuo. Kak nmpasuio,
TaKasi CUTyalus IPEACTaBIIAETCS YCTHO WIM B OY€Hb KOPOTKOM BHJIEO3AMKCH, TO3TOMY H3JI0XKE-
HHUE €€ JIOJDKHO OBITh OYeHb KPAaTKUM, HO COJIEpXKaTh TOCTATOYHYIO MH(POPMALUIO JUIS OLCHKH
XapaKTEepHOTo SBJICHUS U 00CYX/IeHU (TaKk Ha3bIBaeMasi MUKpO-cutyaius). Cirynarenau aHaiu3u-
PYIOT U 00CYXIaroT ee cooOua, Bceil aynutopueid. [lpenonaBarens crapaeTcst akTUBU3UPOBAThH
ydacTue B 00CyKJI€HUU OTAEIbHBIMUA BOIPOCAMH, OOPAIIEHHBIMU K OTAENIbHBIM CITyIIaTeNsM, BbI-
SICHSICT MX OLIEHKY CY)XICHHSIM KOJUIET, MPEJIaraeT CONOCTaBUTh C COOCTBEHHOHN MPaKTHUKOM,
«CTaJIKUBAET» MEXIy COOOM pa3NnyHble MHEHUS U TEM Pa3BUBAET JUCKYCCHIO, CTPEMSChH Hallpa-
BUTH €€ B HY>KHOE PYCJI0. 3aTeM, ONUPAsACh Ha MPABUIIbHBIC BHICKA3bIBAHUS U aHATU3HUPYS HEIpa-
BUJIbHBIE, HEHABSI3YMBO, HO YOEAUTENHHO MOABOAUT ayIUTOPUIO K KOJJIEKTUBHOMY BBIBOJLY WJIH
0000111eHUIO.

O6o0061maromas JIeKIHs — MPOBOJUTCS B 3aBEpIICHUE U3YUEHHUS pa3jesia Uil TeMBbI Uil 3a-
KperyieHust 3HaHWi. Ha nexiuy BHOBB BBIJIENISAIOTCS OCHOBHBIE BOIPOCHI, HCIIONB3YIOTCS  0000-
HIaloIIye TabIUIbl, CXEMbl, AITOPUTMBI, TTO3BOJIAIONINE BKIIOYUTh YCBOCHHBIE 3HAHUS B HOBBIE
CBSI3U M 3aBUCHUMOCTH, TIEPEBOISI X Ha OoJiee BHICOKHE YPOBHH YCBOCHHS.

IIpakTHyeckoe (ceMUHAPCKOE) 3aHATHE — 3aHATHE, MTOCBIIIEHHOE MPAKTUYECKON OTpa-
0O0TKE y CTYJICHTOB KOHKPETHBIX YMEHHI 1 HABBIKOB MMPU U3YYCHUU TUCIUIUINHBI, 3aKPETUICHUIO
MOJTyYEHHBIX Ha JICKIUU 3HAHUN U OIIEHKE Pe3yJbTaTOB OOYUYEHHS B MPOLIECCE TEKYIIEro KOH-
TPOJIS.

Ha nepBoM npakTH4yecKkoM 3aHATHH B BBOJHOW YaCTH 1AE€TCS IEPBOE LEIOCTHOE MPECTaB-
JeHue o nucuuIuinHe. CTy€HTHI 3HAKOMATCS C HA3HAYEHUEM U 3a/1adyaMU AUCLMILIINHBL, €€ POJIbIO



U MecToM B 0Opa3oBarenbHoOil mporpamme. [Ipyu 3TOM 03ByUMBAIOTCSI METOUYECKUE M OpraHu3a-
IIUOHHBIE 0COOEHHOCTHU PA0OTHI B PAMKAX JAHHOM INCIUIUINHBI, a TAK)KE JACTCS aHAJIU3 PEKOMEH-
yeMol y4eOHO-METOIUYeCcKOi uTepaTypsl. [Ipo1omKUTeNbHOCTh BBOAHON YacTH COCTABIISET
He 6omee 10-15 MuHyT.

IIpu npoBeneHNM NPAKTUYECKUX 3aHATUNA UCIIOIB3YIOTCS TAKHE NHHOBALIMOHHBIE METOIbI
o0yueHMsl, KaKk Juajior-cooecesoBaHue, KOJIJIEKTUBHOE O0CYXJIEHHE TEMAaTHYECKHX BOIIPOCOB,
pa3dop MPaKTUYECKUX CUTYalUi, HOPMATUBHBIX TOKYMEHTOB, TEOPETHUECKUX U METOIUYECKUX
aCIIEKTOB 10 TeMaM AUCHUIUIUHBL. OOCYX/I€HUE U OLIEHKA IPAaBUIBHOCTH BBIIIOJHEHHBIX pa3Iny-
HOTO THUIA 3aJaHHi, yKa3aHHBIX B (JOHJIE OLEHOYHBIX CPEACTB paboueil mporpaMMsl, IPOU3BO-
JUTCS KOJUIEKTUBHO CTYAEHTaMU I0J PyKOBOJICTBOM IPENOIaBaTENs.

KoncyabTanum — Buja y4eOHBIX 3aHSATHM, SBISIONIMECS OAHOM U3 (opM KOHTpOIIs
CaMOCTOSITENIbHOW pabOThl CTYAEHTOB B TeUeHHE cemecTpa. Ha KOHCynbTanusax N0 MHULMATUBE
CTYACHTOB PAacCMaTPUBAIOTCS M OOCYXKAAIOTCS Pa3lIUYHBIC BONPOCH TEMAaTHKU TUCLMIUIMHBL,
KOTOPbIE BO3HUKAIOT Y HUX B MPOLIECCE CAMOCTOSITEIbHON paOOTHI.

B npornecce o0yueHus: CMONB3YIOTCS CIAEAYIONINE TEXHOIOTHH 3JIEKTPOHHOTO 00y4YeHHUSI
1 JTUCTaHIIMOHHBIC O6p&30BaTCHLHBI€ TEXHOJIOTHUHU:

JuekTpoHHbI YHUBepcuTeT Moodle ApI'Y, B KOTOpOM NMPUCYTCTBYIOT:

- 3alaHuA OJIdA CaMOCTOSITCIILHOU pa60T1>1 06yan0H1ch;1 10 TCMaM JUCHUITIINHBI;

- CpeAcTBa TEKYIIEro KOHTPOJISl yCIIEBaEMOCTH;

- TPE3EHTALMU U BUJIECO JEKIUMU 10 TEMaM JUCUUILINHBL,

- TPEICTaBIIEH CIIUCOK y4eOHOM INTEepaTypbl, PEKOMEHYEMOH /I OCBOSHUS JUCIUILINHBL,

- mpencTaBiieHa HHpopManusa o GopMe U BPeMEHHU MPOBEIACHUS KOHCYJIbTAIUNA 110 TUCIIH-
IJIMHE B PEKUME OHJIAlH;

- mocpenctBoM ¢Gopyma OCYIIECTBISCTCS CHHXPOHHOE M (MJIM) aCHHXPOHHOE B3aMMOJICH-
CTBUE MEXIy 00yJarolIUMHUCS U MpenoaBaTesieM B paMKaX U3yYeHUs TUCIUIUINHBI.

6. IlepeyeHb JUIEH3MOHHOTO U (WJIH) CBOOOJIHO PACNPOCTPAHAEMOr0 MPOrPaMMHOr0 odec-
NneYeHMsl, MUCMOJIb3yeMOro MPH OCYHIECTBJIEHHMH 00Pa30BaTeJbLHOIO Mpouecca mo JUCIH-
ILUINHE

B mpormecce ocymectBieHus o0pa3oBaTeNbHOTO Mpollecca MO AUCIUIIIMHE UCTOIb3Y-
I0TCS:
1) nnst GopMupoBaHuS MaTEPUATOB JJIsl TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M TIPOBEICHUS MIPO-
MEXXYTOUHOM aTTecTauu, g GopMHUPOBaAHUSI METOANMUYECKUX MAaTEPHUAIIOB MO TUCIUILINHE!

- Microsoft Office;

- Adobe Acrobat Reader;

- m3parenbekad cucreMa LaTeX.

7. IlepeyeHb cOBpeMeHHBIX NMPO(EeCCHOHAIBHBIX 0a3 JaHHBIX H HH()OPMALMOHHBIX CIIPa-
BOYHBIX CHCTEM, HCII0JIb3YeMbIX IIPH OCYLECTBJIEHHH 00pa30BaTeIbHOIO Npouecca 1o Juc-
IHILIMHE (IPH He00X0AMMOCTH)

B mnpouecce ocyuiectBieHus o0pa3zoBaTeIbHOIO Ipolecca MO TUCHMIIIIMHE HUCHOJIb3Y-
I0TCS:

- ABTtomartu3upoBaHHas OuOmmoreyHo-uHPopMannonHas cucreMa «bBYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- O6pazoBarenbHas miardopma «FOPaitt» https://urait.ru/

8. IlepeyeHb OCHOBHOI M JIONOJHUTENbHON Y4eOHOH JUTEPATYPbI, pecypcoB MHPpopManu-
OHHO-TeJIEKOMMYHUKAIMOHHOU ceTu «MHTepHeT» (IpPU HEOOXOAUMOCTH), PEKOMEHyeMbIX
JJIsl OCBOEHMS TMCIUIIIUHBI

a) OCHOBHAasl JIUTEepaTypa
1. baBpun, U.W. JluckperHas MmaTeMaTHKa. Y4YeOHUK ¥ 3aJauyHUK : IS BY30B/
N. U. baBpun. — MockBa: WM3marensctBo  FOpaiit, 2022.— 193 c.—  (Bwicmee


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

obpazoBanue). — ISBN 978-5-534-07065-1. — Texcr : anexTpoHHbI / OOpa3oBarenbHas 1miaT-
dbopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489360

2. Okynos, C.M. JluckperHas mareMaTuka. Teopus U NpaKkTUKa pEIICHUs 3a]ad 110 MH-
dbopmaruke [DnekTpoHHBIH pecypc]: yueOHoe mocodue/ OxkynoB C.M.— DIEKTpPOH. TEKCTOBBIC
nanaele— M.: BUHOM. JlaGopatopust 3Hanmii, 2015.— 422 c— Pexum npocryna:
http://www.iprbookshop.ru/12221

3. Xarraptu, P. JluckperHas MaTeMartuka Jijisi IPOrpaMMHCTOB [ DIEKTPOHHBIN pecypc] :
yue0. mocobue miist By30B / P. Xarraptu. — DIEKTpPOH. TEKCTOBBIE JIaH. — 2-€ U31., ucrp. — MocKBa
: Texnocdepa, 2012. — 400 c. — Pexxum nocryna : http://www.iprbookshop.ru/12723

0) 10MOJIHUTEIbHASA JIUTEpaTypa

1. bammokeBuy, 3. JI. luckpeTHast MaTremMatrka [ JIeKTPOHHBIA pecypc] : yueO.-pakT. mo-
cobue / 3. JI. bamokesuy, JI. ®@. KoBaneBa, A. H. PomaHHUKOB. — DIEKTPOH. TEKCTOBBIC IaH. —
Mocksa : EAOU, 2012. — 176 ¢. — Pexxum noctymna : http://www.iprbookshop.ru/10661

2. TamkoB, C.b. JluckperHas MaTreMaTHKa : y4eOHHK M MPAKTUKYM Ui BY30B/
C. b. l'amikoB, A.b. ®ponoB. — 3-e u3zn., ucnp. u gon. — Mocksa : M3aarensctBo HOpaii,
2022. — 483 c. — (Bricmiee obpazoBanne). — ISBN 978-5-534-11613-7. — TekcT : 27E€KTPOH-
HbIi // O0pazoBaTenbHas iargopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/489165

3. T'mcun, B.b. JluckperHas mareMaTHka: Y4YeOHHK W MPAKTHKYM Ui BY30B/
B. b. I'mcun. — Mocksa : U3natensctBo FOpaiit, 2022. — 383 ¢. — (Briciiee oOpa3zoBanue). —
ISBN 978-5-534-00228-7. — Tekcr : snektponusiid // O6pazoBatenbHas miaardopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/489055

4. 3apunosna, J. P. Jlekuuu 1o 1MCKpeTHOM MaTeMaTuke. Maremaruueckas JIoruka [ JneK-
TPOHHBIN pecypc] : yueb. mocodue / J. P. 3apunosa, M. I'. Kokotunkosa, JI. A. CeBacTbsIHOB. —
OnekTpoH. TekcToBble naH. — MockBa : PYJIH, 2014. — 118 c. — Pexum pocrtyna :
http:// www.iprbookshop.ru/22190

5. JluckpeTHas MaremaTHka : yuebHoe nocoodue aius By3oB / J{. C. Ananuues [u ap.] ; mox
HayuyHou penakiuend A. H. Cecexkuna. — Mocksa : U3zparensctBo FOpaiit, 2022. — 108 ¢c. —
(Beicmiee obpazoBanue). — ISBN 978-5-534-08214-2. — Texkcer : anexTpoHHbI // OOpazoBa-
tenbHas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/492307

6. KoBanesa, JI. ®@. JluckpeTHas MareMaTuka B 3aja4ax [DIEKTpOHHBINA pecypc] : yueO.
nocobue / JI. @. KoBaneBa. — DiekTpoH. TekcToBble gaH. — MockBa : EAOU, 2011. — 142 ¢. —
Pexum noctyna : http://www.iprbookshop.ru/10660

7. Ipoceetos, I'. U. JluckpeTHas MmaTeMaTHKa : 3aJ1a4¥ U PEIICHUS : y4eO.-TIpaKT. mocooue
s By3os / I'. U. IIpocsetoB. — 2-e u3n., nom. — Mocksa : Anbda-IIpecc, 2009. — 238 ¢

8. COoopHuK 3a71a4 10 BeIcIIel maTemaTuke. B 2 4. Y. 2 : yueb. mocodue / pen. A. C. Ilo-
cnenoB. — Mockaa : FOpaiit, 2014. — 611 c.

9. Tapannukos, 0. B. luckperHas Maremaruka. 3aJaqHuK . ydeOHOE TIOCOOHME NJIsl BY-
30B / 1O. B. TapannukoB. — Mocksa : U3natensctBo FOpaiit, 2022. — 385 c. — (Bricmee obpa-
3oBanue). — ISBN 978-5-534-01180-7. — TekcTt : anmekTpoHHbId // OOpa3oBarenbHas IuIatT-
dopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/489178

10. Cynomutaros, C. B. JluckpeTHass MaTeMaTHKa : YYEOHUK W MPAKTUKYM JUIsI BY30B /

C. B. Cygnomnnaros, E. B. OBunHHMKOBa. — 5-€ u3a., ucnp. u pon. — Mocksa : M3naTenbcTBo
FOpaiit, 2022. — 279 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-00871-5. — Texer :
NeKTpoHHBIH  //  OOpazoBarenbHas  1atdopma  HOpaiir  [caiit]. —  URL:

https://urait.ru/bcode/488927

B) pecypchl cetu « UHTEpHET:

1. DneKkTpoHHBII KaTajor Hayunoit OMOIMOTEKH SApl'y
(https://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

2. DmnektponHas 6ubimotedyHas cucrema (ObC) mzmarenscrBa «FOpai» (https:/www.
urait.ru).

3. DOnektponHas Oubnmoreunas cuctema (OBC) wm3marensctBa  «IIpocmexT
(http://ebs.prospekt.org/).

4. Hayunas snektponnas oubnanoreka (HObB) (http://elibrary.ru)



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
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/

9. MaTepunaibHO-TeXHH4YecKasi 0a3a, HeoOXxoauMasi /151 OCYLeCTBJICHUS 00pa30BaTEJIHLHOIO
npoiuecca no JUCHUIINHE

MarepuanpHo-TeXHUUYECKass 0a3a, HeoOXoauMas Il OCYIIECTBIECHUSI 00pa30BaTEeILHOTO
mpolecca 1o AUCUUIIIMHE BKJIIOYAeT B CBOM COCTAB ClieUaIbHble TOMEILECHUS:

- yueOHBIC ayTUTOPUU JJIs1 TPOBEICHUS 3aHATHI JIEKIIMOHHOTO TUTIA;

- yueOHbBIC ayIUTOPUH JJI IPOBEACHUS MTPAKTUUECKUX 3aHATHI (CEMHHAPOB);

- yueOHBIC ayTUTOPUU JJIsI TPOBECHUS TPYIIOBLIX U HHIWBUYyIbHBIX KOHCYJIbTAIIHIA,

- yueOHbIE ayAUTOPHH AJISl IPOBEACHUS TEKYIIETr0 KOHTPOJIS U MPOMEXYTOUHOM aTTecTa-
LUH;

- IOMEIIEHUS IS CAMOCTOSTEIbHON paboThI;

- IOMEIICHUS ISl XpaHEHUS ¥ TIPO(UIAKTUIECKOTO 00CITY)KMBAHHSI TEXHUYECKUX CPEICTB
00y4eHwusI.

CriennanabHbIe TTOMEIIECHUS YKOMILJIEKTOBAHBI CPEICTBAMHU OOYUEHUS, CIIYKAIUMHU s
npeacTaBiIeHus yueOHor nHbopMariy 00bmoi ayautopuu. [loMeneHus a1t caMOCTOSTETbHON
paboTbl 00yUaIOMIMXCSI OCHAIEHBI KOMIIBIOTEPHOW TEXHUKON C BO3MOKHOCTBIO MOJAKIIOYCHHUS K
cetn «IHTEepHET» U O0EcneueHneM JA0CTYMa K 3JIeKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHON
cpene Apl'Y. B xaxnoit ayauropuu, rie 00y4aroTCsi HHBAJIUIBI U JIUIA C OTPAHUYCHHBIMHU BO3-
MO>KHOCTSIMH 37J0POBbS, TOJIKHO OBITH IPEyCMOTPEHO COOTBETCTBYIOIIEE KOJIMUYECTBO MECT AJIst
00yyYaromuxcs ¢ y4eTOM OrpaHHUYEHHH WX 310pOBbs. B yueOHbIe aytuTOpHN JOKEH OBITH 00ec-
NevyeH OecHpensTCTBEHHBIM NOCTyN A 00ydalomuXcsl MHBAJIMIOB U 00YyYarolIMUXCsl C OrPaHU-
YEHHBIMU BO3MOKHOCTSIMH 3/10POBBSL.

ABTOp:

H.b.-Mm.H., podeccop bepexnoit E.W.

O00JIIICHOCb, YHeHAsi CIMENeHb noonucy H.0. Pamunus



Hpuaoxenue Ne 1

K pa0do4eii mporpaMmme A1 CHUILTHHBI
«AHAJIMTHYECKasl TeOMeTPHUst

U JIMHeiiHas1 anaredpa»

@DoH/I OLIEHOYHBIX CPEICTB
JJIS1 TPOBe/IeHNUS TEKYIIeld M MPOMeKYTOYHOM aTTeCTALMHU CTYIeHTOB
Mo JUCIHUILJINHE

1. TunoBbie KOHTPOJIbHBbIE 3aJaHUSI MU HHbIE MaTepPUAJIbI,
He00X0AUMBbIe IVISl OLEHKH 3HAHUI, YMEeHH i, HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, Xa-
pPaKkTepu3y0IUX dTanbl GOPpMUPOBAHUSA KOMIIETEHIH I

KoHTpo/bHbBIE 3a1aHUsI M HHbIe MATEPUAJIBI, HCI0JIb3yeMble B Mpolecce TeKylleil aTrecTa-
100071

[Iepeuens BompocoB s Auajora-cobeceoBanus (onpoca)

Pazgen 1. AnredOpa MHoOKeCcTB

1. JaiiTe onpeneneHne MHOXKECTBA.

2. Kakue ObIBatoT MHOKeCTBa?

3. PacckaxmuTe o cioco0ax 3aaHusi MHOYKECTB.

4. JlaitiTe onpeaeieHue MOAMHOXKECTBA.

5. Kakue MHOKeCTBa Ha3bIBAIOTCSl PABHBIMU ?

6. [laiiTe onpeneneHre MOIIIHOCTH MHOXECTBA.

7. Uto Ha3bIBAIOT OysieaHOM?

8. Pacckaxkute 00 omnepanusx HaJl MHOKECTBaMU: 00beIMHEHHUE, IEpECeUueHne, Pa3HOCTb.
9. Ilepeuncnure OCHOBHBIE CBOMCTBA OIlE€palMil HaJl MHOKECTBAMH.
10. YTo moHMMAIOT MO/ YHUBEPCATbHBIM MHOKECTBOM ?

11. TaiiTe onpezaenenne TONOJHEHNUSI MHOXKECTBA 10 YHUBEPCATBHOTO.
12. Pacckaxkute o nuarpammax Jujiepa — Benna.

13. Kakue MHOKeCTBa Ha3bIBAIOT SKBUBAJICHTHBIMU ?

Pa3znen 2. Anredpa oTHOIIEHUI

. Jlaite onpeneneHue npsiMoro npou3BeICHUs.

. aiiTe onpenenenue ouHapHoro otHomeHus. [loyemy oHO Ha3bIBaeTCss OMHAPHBIM?
. [lepeuncnure ciocoOb! 3aaHNsT OMHAPHBIX OTHOLICHUH.

. Uto Ha3BIBatOT 00JACTHIO ONpeAesieHUs] OMHAPHOTO OTHOIIECHUS?
. UTo Ha3BIBAIOT 00JIACTHIO 3HAYCHUI OMHAPHOTO OTHOIICHUS?

. [laiiTe onpenenenre n-apHOro OTHOILLICHHUSI.

. B xakom ciyuae OvHapHBIE OTHOIICHUS HA3BIBAIOT PABHBIMU?

. [aiite onpenenenre cynepno3uliiu OTHOIICHUH.

. JlaiiTe onpeaeneHre MHBEPCUH OMHAPHOTO OTHOLICHHUS.

10. YTo Ha3bIBAIOT CTENEHBIO OTHOLLICHHUS?

11. Pacckaxkure 0 mpeAcTaBIeHUN OMHAPHBIX OTHOIICHUH rpadamu.
12. Tlepeuncnure cBOMCTBa OMHAPHBIX OTHOIICHUH.

13. Kakoe OTHOIIEHNE Ha3bIBAIOT OTHOIICHUEM 3KBUBAJIIEHTHOCTU?
14. PacckaxxuTte 0 Kj1accax YKBUBAJIEHTHOCTH.

15. [Maiite mousTHE (haKTOP-MHOXKECTBA.

16. Uto Ha3bIBAIOT pa30MEHNEM MHOXKECTBA?

17. Kakoe oTHOIIEHNE Ha3bIBAIOT OTHOIICHUEM MOpsiAKa?
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Pa3zgen 3. DiieMeHTbl KOMOMHATOPUKH

1. PacckaxuTe 0 MpUHLKIIE MATEMAaTUYECKOW UHTYKIIUH.

2. B ueM 3akiiro4aeTcs MpaBuiIo CyMMBbI?

3. B yem 3axirovaercs IpaBUIIO POU3BEICHUS?

4. JlaiiTe onpenesieHrss OCHOBHBIX (POPMYJI KOMOMHATOPUKH: COYETaHUs, pa3MEIICHUs, TIepecTa-
HOBKH.

5. Yrto Ha3pIBaeTcs 0ToOOpaxeHueM?

6. JlaiiTe onpenenenne oopasa 31eMeHTa.

7. NaitTe onpeneneHus mpoodpasa dJIeMEeHTa.

8. Pacckaxwure o cioco0ax 3ajaHus 0TOOpakeHU

9. B xakom ciydae oToOpaxeHue Ha3bIBACTCS MHBEKTUBHBIM?

10. B kakoM ciryuae 0TOOpakeHHe Ha3bIBACTCS CIOPBbEKTUBHBIM?

11. Yro Ha3wsIBarOT OMEKIIHEN?

12. JlaliTe mMOHATHE KOMIIO3HUIIMH OTOOPaKESHUH.

Pa3pean 4. Jloruka BeICKA3LIBAHUHI

1. aiiTe onpeneneHne BbICKAa3bIBAHUS.

2. ITpuBeauTe npuMepsl MPEAJIOKEHUN, KOTOPBIE SIBISIOTCS: NCTUHHBIMU BBICKA3bIBAHUSMU, JIOK-
HBIMU BBICKa3bIBAaHUSIMU U HE SIBJISIFOTCS BHICKA3bIBAHUSIMU.

3. UTo Ha3bIBaE€TCS OTPUIIAHUEM BBICKa3bIBaHUA?

4. Yto Ha3bIBAETCSl KOHBIOHKIIMEW BbICKA3bIBAHUN?

5. Yto Ha3pIBaeTCA JU3BLIOHKIMEH BBICKA3LIBAHUN?

6. UTo Ha3bIBaECTCSI UMIUIMKALUEN BbICKA3bIBAHUN?

7. YUTo Ha3BIBAETCA DKBUBAJICHIINEN BLICKA3BLIBAHNN ?

8. JlaifTe omnpezesieHre COCTABHOTO BbICKA3bIBAHUSI.

9. Uto Ha3bIBatOT (hOPMYJIOi JIOTUKH BBHICKA3bIBAHUN?

10. Kakast popMysna TOTUKM Ha3bIBAETCS TaBTOJIOTHEN?

11. Kakas (hopmysia JOTUKH Ha3bIBAETCS TPOTHBOPEUHEM ?

12. JlaliTe onpeneneHne OmpoBEPKUMOM POPMYIIBL.

13. JlaifTe onpeaesieHre BHITOTHUMOUN (POPMYITHI.

14. Kakue hopMysibl Ha3bIBAIOT PaBHOCUIBHBIME?

15. Jaiite onpeaeneHnue JOrM4ecKoro CIeICTBUA.

16. Ilepeuncnure OCHOBHBIEC TIOTUYECKHUE 3aKOHBI.

Pa3zgea S. Jloruka npeaukaToB

. Uro Ha3pIBalOT npeauKaToM?

. Kakum o6pazom paznuuarorcss IpeIuKaThl M0 YUCTy MEepeMEeHHbIX?
. HlaiiTe onpenenenne cBOOOTHON IEPEMEHHOI.

. [laiiTe onpeneneHre ICTHHHOCTHOTO 3HAYECHUS MTPEUKATA.

. UTO Ha3bIBaIOT MHOXKECTBOM UCTUHHOCTHU MpeauKara?

. Pacckaxkute 00 onepanusax Haj MpeauKaTaMH.

. Kakue npeaukaTel Ha3bIBalOT paBHOCUIIBHBIMU ?

. [laiiTe onpeneneHne JJIOrHYECKOro CIeACTBUS MPEANKATOB.

. PacckaxuTe 0 KBaHTOPHBIX ONEpalUsIX HaJl IpeIuKaTaMu.

10. IlepeuncnuTe OCHOBHBIE CBOWCTBA OIEpaIlii KBaHTU(DUKAIUH.
11. Pacckaxkute 0 MPUMEHEHUN KBAaHTOPOB ISl 3alIMCH MAaTEMAaTUUYECKHUX MPEIJIOKEHUH.
Paznen 6. byaeBbl pyHKUMU

1. laiiTe onpenenenue OyneBoil GyHKIMHN OT N-epeMeHHbIX.

2. CkoabpKo OyJIeBbIX (PYHKIIUN OT OJTHOM MEPEMEHHOM CYIIECTBYET?
3. Cxousibko OyneBbIX (PYHKLUH OT IBYyX MEPEMEHHBIX CYIIECTBYET?

4. Ilepeunciante OCHOBHBIE OyJieBbIe (PYHKIIUH OT IBYX EPEMEHHBIX.
5. CKOJIBKO CyIIECTBYET pa3iudHbIX HabopoB (al, 02,..., an), rae al, a2, ..., on TpUHAJICKAT
{0, 1}?

6. CKOJIBKO CYIIECTBYET pa3IHUHBIX OyJIeBBIX (PYHKIHUI OT N MepeMEHHBIX?

O 00 1IN DN B W~



7. B xakoMm ciydae OyJieBbl (DYHKIIMH HA3bIBAIOTCS] PABHBIMH?

8. MOXHO I ONPENIeUTh OHITHE PaBEHCTBA JJisi OyJIeBbIX (QYHKIIUN C pa3HBIM YHCIIOM Iepe-
MEHHBIX?

9. Kakast nepemenHasi Ha3bIBaeTCs (PUKTUBHOM?

10. kakas nepeMeHHasi Ha3bIBAETCSI CYIIECTBEHHOM ?

11. daiite onpeneneHue Cynepro3uiuy 0yaeBbIX (yHKITHA.

12. B kakoM cityuyae cuctema OyJeBbIX (PYHKITUN HA3hIBACTCS IMOTHOM?

13. Pacckaxkute 0 CrielIMaibHBIX Ki1accax OyneBbIX (GyHKIINH?

14. JlaiiTe onpeaesieHne COOCTBEHHOTO Kilacca OyJIeBBIX (DyHKITHA.

15. Maiite onpeneneHne 3aMKHYTOTO Kiacca OyneBbIX (pyHKIUI.

16. ChopmynupyiTe U TOKKHUTE TEOpeMy O 3aMKHyTocTH KitaccoB PO, P1, L, M, S .
17. Chopmynupyiite u nokaxure reopemy Ilocra.

18. JlaiiTe onpeneneHnsi KOHbIOHKTUBHOTO M JU3BbIOHKTUBHOTO OJHOYIEHOB. [IpuBeaute mpu-
MEPBHL.

19. Haiite onpenenenue JHD u KHO.

20. Haitte onpenenenrie CKH® u CIHO.

21. Pacckaxwute o peactaBinernu O0yneBbix Gpynkiuii B CJJH® u CKHO.

22. Pacckaxure, kakum 06pa3zom MoxHO coctaBuTh CKH® u CIH® ¢ moMoIbio Tabiuil UCTHH-
HOCTH.

23. Cymectyet iu CAH® y TOX/IECTBEHHO JIO)KHOU (DYyHKIINN?

24. CymectByeT iu CKH® 1 ToxX1ecTBEHHO HCTUHHOU (DYHKITUN?

Pasnen 7. daemeHnTsl TEOpUM rpaos

. JaiiTe onpenenenue rpada 1 OCHOBHBIX €r0 COCTABJISIONINX.

. Haiite monstusa rpada, mynsTurpada, ncesaorpada.

. Kakot#i rpad Ha3pIBaeTCs OpUEHTHUPOBAHHBIM, HECOPUEHTUPOBAHHBIM ?

. JlaliTe MOHATUSA CMEXKHOCTU U UHIIUIAEHTHOCTH.

. UTo Ha3bIBAIOT CTEMEHBIO BEPIIHHBI, TOYCTEIEHbIO BEPIINHBI?

. Kakas Hymepanust Ha3bIBaeTCsl IPaBUIIbHOMN?

. Kakas BepivHa Ha3bIBa€TCA U30JIMPOBAHHOM, BUCSYEH ?

. Kakue BepHIMHbI Ha3bIBalOT CMEKHBIMU?

. PacckaxwuTte o crioco6ax 3amanus rpados.

10. C noMoIIbio Kakoi MaTpHUIlbl MOKHO BOCCTAaHOBHUTH rpad?

11. Jaitte onpenenenust nzomopdusma u romeoMopduszma rpados.

12. JlaiiTe onpeneneHue MapuipyTta B rpage.

13. Yro Ha3bIBaeTcs 1ETbiO B Tpade?

14. Uto Ha3bIBAETCS IUKIJIOM B rpade?

15. Kakoii rpad Ha3pIBaeTCs CBA3HBIM?

16. B xakoM rpade OTHOIIIEHHE CBI3HOCTH SIBJISIETCS. OTHOIIICHHEM YKBHBAJICHTHOCTH?
17. JlokakuTe TeOpeMy O CBSI3aHHOCTH JIBYX BEPIIHH rpad)a ¢ HEYSTHOM CTETICHBIO.
18. Kakas uemnb Ha3bIBaeTCs 3iJ1epoBOit?

19. Kako# 1IMKJI Ha3hIBA€TCSI TaMUJILTOHOBEIM?

20. ChopmynupyiiTe KpuTepuii 3inepoBocTu rpada.

21. [laiiTe onpenenenus AepeBa, Jeca.

22. ChopMynupyHTe OCHOBHYIO TEOPEMY O JACPEBBSIX.

23. PacckakxuTe 0 TUIax BEPUIMH U [IEHTPaX JI€PEBbIX.

24. JlaliTe MOHATHE ITUKIOMAaTHYECKOTO Yrciia TpadoB.

25. UeMy paBHO IIUKJIOMATHYECKOTO YUCIIO IEpEeBa, jieca?

26. [laiiTe omnpeesieHue OCTaBHOTO JepeBa CBsi3HOTro rpada, MuHuMansHoro O/1.
27. laiiTe onpeesieHne IBY10JIbHOTO rpada.

28. Pacckaxure 0 METOAMKE MPOBEPKH rpada Ha ABYJOIBHOCTD.

29. MaiiTe onpesenenne yKiaaku rpada, mpaBuiIbHON YKIIaaKu rpada.

30. Kakoii rpad Ha3zpiBaeTCs MIOCKUM?
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31. Yto Ha3BIBAIOT MIOCKOW KapTOi?
32. PacckaxxuTe COOTHOIICHUE MEKIY KOJIMYECTBAMH BEPIIHH, péOep U TpaHeill B TUIOCKOM rpade.
®dopmyna Dinepa

[Ipumepsl pa3HOYPOBHEBBIX 33JaHUN U 33124 U1 IPOBEICHUS IPAKTUUECKUX 3aHATHI 10 JAHC-
UIUTHHE «J{HCKpeTHas MaTeMaTuKa»

Pazgen 1. AnredOpa MHOKeCTB

1. Jaue muomecTsa 4 = {1, 2,3, 4.5, 6} 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]fx2+(y—1)2 <1, x,yER},
AUB, ANB, ANB, (A\B)U(B\ 4).

Pa3nes 2. Anredpa oTHOIICHH I

1. Jdauw aa muosectsa A =12, 1, %}, 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
waxMaTHoil 1ockn. ONHIIHTE NOAMHOKECTBO DellbIX KINeTOK WAXMATHOH J0OCKH.

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

6. M3 Kakux nap cocTouT OHHAPHOE 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 oGnacts onpeneleHns B o01acTs 3HAYEHHU CIeAyOMUX OHHAPHEIX OTHOIIEH!I, 3a1aHHBIX
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’?



Pa3nen 3. DiieMeHTHI 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?



Pa3pgen 4. Jloruka BLICKA3LIBaHMI

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?

Paszgea S. Jloruka npeaukaToB

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.



Pa3nea 6. ByseBbl pyHknmnun

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)

Pa3nea 7. dieMeHThI TEOpHHU rpaoB

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 BapuaHTa KOHTPOJIBHOM 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?

Kpurtepuu onenku ¢popM TeKkyumero KOHTpoJIst

Kpurepun oneHku Tecta

Tect — UHCTPYMEHT OllEHUBAHUS YPOBHS 3HAHMIA CTYIEHTOB, COCTOSIIUN U3 CUCTEMBI TE-
CTOBBIX 33JIaHUM, CTAHJAPTHU30BAHHOMN MPOLIETyphI IPOBEICHUSI, 00paOOTKH 1 aHAIHM3a PEe3yJIbTa-
TOB.

Or1eHKa «OTIMYHO» BBICTABJISETCS MIPH YCIOBUHU MPABUIIBLHOTO OTBETA CTyACHTA Ha Oojee
yeM 85 % TEeCTOBBIX 3aJlaHUM.

OreHKa «XOpOIIO» BBICTABIISCTCS MPH YCIOBUU MPABUIBHOTO OTBETA CTyJAEHTAa Ha 71-
85 % TEeCTOBBIX 3aJaHHI.

Or1eHKa «yIOBIETBOPUTEIIBHO» BBICTABIIICTCS MIPH YCIOBUH MPABHILHOTO OTBETa Ha 56-
70 % TECTOBBIX 3aJaHU.

OreHKa «HEYIOBICTBOPUTEIHHO» BBICTABIISICTCS MPU YCIOBUHU TPABIIIBHOTO OTBETA HA
55 % TecTOBBIX 3aJaHUI U MEHEE.

KpuTtepun onieHKkH yCTHOrO onpoca (quaJiora-codoeceoBaHus)

Onpoc — MeTo KOHTPOJIS 3HAHHH, 3aKITIOYAIOIIUNCS B OCYILIECTBICHUH B3aUMOJICHCTBUSA
MG)KI[y npeno;laBaTeneM n CTy,ZleHTOM HOCp@I[CTBOM HO.Hy‘-IeHI/I}I oT CTYI[GHTa OTBETOB HaA 3apaHee
c(hopMyITHpPOBaHHBIE BOTIPOCHI.

OI.[GHKa «OTJIMYHO» BBICTABJISACTCA 3a HOHHBIﬁ OTBECT Ha HOCTaBﬂeHHBIﬁ BOHpOC C BKJIKOYEC-
HUEM B COJIEpP)KaHHME OTBETA JICKIIMH, MATECPUATIOB YUeOHUKOB, TOMOJIHUTEILHOMN JIUTEpaTyphl 0€3
HaBOAIIINUX BOHpOCOB.

Or1reHKa «XOPOII0Y» BBICTABIIAETCS 32 MOJTHBIA OTBET HA MIOCTABJICHHBIN B OMPOC B 00bEMe
JICKIIMNU C BKJIKOUYCHUEM B co;[epxcaHHe OTBETa MaTepI/IaJIOB y‘IGGHI/IKOB C YCTKHUMH OTBE€TaMH Ha
HaBOJISITITUE BOTIPOCHI MPETOAaBaTeNsl.

OrneHka «yJI0BICTBOPUTEIILHO» BBICTABIISIETCS 32 OTBET, B KOTOPOM 03BYYEHO OoJiee To-
JIOBUHBI TPEOYEMOTo MaTepHaia, ¢ MOJIOKUTEILHBIM OTBETOM Ha OOJIBITYIO YaCTh HABOASIINX BO-
MIPOCOB.

OreHKa «HEYIOBICTBOPUTEIHLHO» BBICTABIISIETCS 32 OTBET, B KOTOPOM 03BYYEHO MEHEE
MOJIOBUHBI TPEOYyEeMOro MaTepualia Ui He 03ByUEHO TJIaBHOE B COJEPKaHUU BOMpOCa C OTpHIa-
TETHLHBIMU OTBETaMH Ha HABOJAIINE BOTPOCHI WM CTYACHT OTKA3aJICsl OT OTBETa 0e3 MpeaBapH-
TCJIIBHOT'O O6’b$ICHeHI/I}I yBa)KI/ITe.HBHBIX HpI/I‘II/IH.



Kpurtepuu oneHkH pemeHus 3aga4

[Ipu pemeHNH MPaKTHUECKUX 3aJaHUI pa3pelieHo IMOJIb30BaThCs TaOJIMYHBIMU, HOpMa-
THUBHBIMH, CIICIIMATN3UPOBAHHBIMH YIIPaBICHYECKHMH, BEPOSITHOCTHO-CTATUCTHYECKUMU, SKOHO-
MHUKO-()MHAHCOBBIMU CIIPAaBOYHBIMHU MaTEpUaIaMU.

OneHKa «OTIUYHO» - CTYJICHT SICHO M3JIOKHJI YCIIOBUE PEIICHHS 33/1aHHsI C 000CHOBAaHHEM
TOYHOMU CCBUIKOHM Ha (hopMyJIbl / IpaBuiia / 3aKOHOMEPHOCTH / SIBJICHHUS;

OreHKa «XOpOIIO) - CTYIEHT M3JIOKHIII YCIIOBHE PEIICHNUS 3a/IaHHs, HO C OTJCIbHBIMH He-
CYLIECTBEHHBIMU HETOYHOCTSIMH IIPH CChIJIKAX Ha (pOPMYJIbI / TpaBuiia / 3aKOHOMEPHOCTH / sIBJIE-
HUS;

O1eHKa «yIOBIETBOPUTEIBHO» - CTYJCHT B IIEJIOM H3JIOKHUII YCIIOBHE PEILICHUS 3adaHus,
HO C OT/AETBbHBIMH CYIIECTBEHHBIMHA HETOYHOCTSIMU IIPU CCHUTKaX Ha GOpMyJbl / paBmia / 3aKo-
HOMEPHOCTH / SIBIICHUS;

OmeHka «HEyIOBICTBOPUTEIBHO» - CTYIEHT HE YSICHHJI YCIIOBHE PEIICHUS 3aJaHHs WU
pelieHre He 000CHOBAJ CChIIKaMH Ha (pOpMYJIbI / IpaBuiia / 3aKOHOMEPHOCTH / SIBJICHHUS.

2. Cniicox BONPOCOB M (MJIM) 3a1aHUM /151 IPOBeIeHUsI IPOMEKYTOYHOM aTTecTANMU

DK3aMeH IPOBOAUTCS B MUCBMEHHOUN (hopMe o OueTam, CoaepiKamuM TEOPETHICSCKHE
BOINpOCHI U 3anaun. Ha Hanucanue teopun naercs 30 MUHYT, Ha pellIeHHE 3a1a4d oTBoauTcs 60
MHHYT.

BOHpOCl)I JJIsI MOJATOTOBKHU K 3a4€Ty

1. MHOXXecTBa: onpezeneHue, Clioco0bl 3aaHusl, BUIbI MHOYECTB.

2. Onepanuu HaJ MHOXECTBAMU, CBOMCTBA ONEpalllil HaJ MHOKECTBAMHU.

3. Inarpammsl Ditnepa—Benna.

4. Koneunsie MHOkeCTBa: ()OPMYJIbI BKIIOUCHHS U UCKIIIOUEHUS, TOACUET KOJIMYeCTBa dJie-
MEHTOB B KOHEUHBIX MHOXECTBaX.

5. bunapHbIe OTHOIIIEHHUS: OTIPEACIICHUE, CBOMCTBA, NPEACTaBICHUE OMHAPHBIX OTHOIICHHI
rpadamu.

6. OTHOIIEHNE PKBUBAJIEHTHOCTU. OTHOILIEHHE TOPSIKA.

7. OYHKIMH U OTOOpaXKSHHUS: ONIPEICIICHHIsI, CBOICTBA.

8. [IpuHIIMIT MaTEMaTUYECKON MHAYKIIMHU. Pa3HOBUIHOCTH METO/bI MATEMATUUYECKON MHIYK-
1007078

9. OcHoBHBIE (HOPMYIIBI KOMOMHATOPUKH.

10. Boicka3bIBaHUs: ONIpeieNiCHNE, ONIEPAlMK HAJl BHICKA3bIBAHUSMH.

11. Jlormueckas popmyina. Tox1eCTBEHHO-UCTUHHBIE ()OPMYJIBI, TOXKIECTBEHHO-TTOKHBIC
dopmybl. PaBHOCHITBHBIE (OPMYIIBIL.

12. OcHOBHBIE JIOTHYECKHE 3aKOHBI. MeTouKa yrnpoieHus: (JopMyJI JIOTHKH C TIOMOIIBIO
PaBHOCHIILHBIX TPEOOpa3OBaHUM.

13. TlpeaukaTsl: onpeaesnenne, 001acTh UCTUHHOCTH, TOXK/IECTBEHHO UCTUHHBIE U JIOXKHBIE,
BBITIOJIHUMBIE MTPEAUKATHI.

14. Onepanuy Haa npeIuKaTaMH.

15. KBaHTOpHI CyIIIeCTBOBAHMS U BCEOOIIHOCTH: ONpe/ie/ieHIe, CBOWCTBA.

16. byneBsl pyHKIIMU: onpeneneHre, OyaeBbl GyHKIIMHA OJHOW U IBYX MIEPEMEHHBIX, TeOpeMa
0 yrciue OyneBbIX (PYHKIUI OT N MepeMEHHBIX.

17. PaBencTBO OysieBbIX (yHKIHH. OCHOBHBIC 3aKOHBHI.

18. Cucremsl OyneBbIX GYHKIMN: ONpeeIeHUe, ClIeIIMaIbHbIe KJIACChl OyNEeBhIX (PYHKIUH.
19. Hopmansnsie hopmsl (IHD, KHO, CIHO, CKHO).

20. Ipencrasnenue Oynesbix pyukuii B CIHO, CKHO.

21. MunnMm3aius 0yseBbIxX (yHKIIHA.

22. Onepanusi IBOMYHOTO CI0XKEHUS U €e CBOMCTBAa. MeTonKa npecTaBiIeHus OyIeBoit



byHKIUM B BUAe MHOrouIeHa JKeraikuHa.

23. I'padbl: OCHOBHBIE MMOHSTHS, BUMIBIL.

24. Cnoco6sI 3amanus rpadoB. MaTpudHoe 3a1anue rpados.

25. Uzomopdusm u romeoMophusm rpados: onpeaeseHue, NpuMepsl. MeToauka npoBepKu
napsl rpadoB Ha H30MOp(PU3M U TOMEOMOPHHU3M.

26. MapuipyThbl, IeNH, KOHTYPbI U IIUKIIBI B rpage.

27. Yactu rpada, CBI3HOCTh C CHIIbHAS CBI3HOCTh. KOMITOHEHTHI CBsI3HOCTH Tpada. MeTo-
JTMKa BBIJICTICHHS] KOMITOHEHT CBSI3HOCTH B Tpade.

28. DUNEpoBHI LIENU U LUKIbI. [ 'aMUIbTOHOBBI LIEMU U IIUKJIBI.

29. JlepeBo. Jlec. OCHOBHbBIE IOHATHUS U YTBEPKICHUS.

30. 'eomeTrpuueckas peanuzanus rpados. Junamerp u paauyc rpada. LleHTpansHbie U nepu-
(depuifHbIe BEPUTUHBIL.

IIpumep 3aaa4 AJ4 3auera

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

HpaBI/IJIa BbICTABJICHHUA OLICHKH:

OreHka «3a4TE€HO» BBICTABISETCS CTYACHTY, Y KOTOPOTO KaKaas KOMIETEHIUS (IIOJITHO-
CTBIO WJIM YaCTHYHO (popMupyemast TaHHON AMCLUUINIMHON) CPOPMHUpOBaHA HE HUXKE, YEM Ha I0-
pOTOBOM ypOBHE.

OreHKa «He 3a4T€HO» BBICTABIISIETCS CTYJEHTY, Y KOTOPOTO XOTs Obl O/1HAa KOMIIETEHIIHSI
(TMTOJIHOCTBIO WJIM YaCTHYHO (hopMUpyeMast JaHHOW JUCUUIUIMHON) cOopMUpOBaHa HIDKE, YEM Ha
IIOPOTOBOM YPOBHE.



IloporoBelii ypoBeHb (00IIHE XapaKTEPUCTUKH ):

BJIaJICHHE OCHOBHBIM 00bEMOM 3HAHUH 10 IPOrpaMMe TUCIUTUIIHHBI;

3HaHWE OCHOBHOW TEPMHHOJIOTHH JaHHOW 00JacTH 3HAHWH, CTHIMCTUYCCKH TPAMOTHOE, JOTHYECKU
MPaBIIIbHOE M3JI0KEHUE OTBETA HA BOMIPOCHI 0€3 CYIIECTBEHHBIX OIMINOO0K;

BIIaJICHUE WHCTPYMEHTApHUEM JAUCIUIUINHEI, YMEHHE €TO UCIOJIB30BaTh B PEIICHUU CTAaHAAPTHBIX (TH-
TIOBBIX ) 33]1a4;

CITOCOOHOCTH CaMOCTOSTEIHHO MMPUMEHSATH TUIIOBBIC PEIICHUS B paMKax pabodeil mporpaMMbl JUCITH-
[LJIUHBL,

YCBOEHHE OCHOBHOMH JINTEPaTyphl, PEKOMEHAOBAHHON pabodeil mporpaMMoil TUCIUTIINHEL,

3HaHWEe 0a30BBIX TEOpPWH, KOHIICIMN W HAIPABJICHUU 0 M3ydYaeMOU AUCIUILINHE;
CaMOCTOSITEeNIbHAs PaboTa Ha MPAKTHYSCKUX M JJAOOPATOPHBIX 3aHATHAX, MEPHOAMUYCCKOE YIacTHUEC B
TPYNIOBEIX O0CYXACHUSAX, TOCTATOYHBIA YPOBEHBb KYJIBTYpPhI UCIIOTHEHHS 3aJIaHUM.

IIpoaBMHYTHI YpOBeHb (0011E XapaKTEPUCTHKH):

JIOCTATOYHO TIOJTHBIC ¥ CUCTEMAaTU3UPOBAHHEIC 3HAHUS B 00BEME MTPOrPaMMBbI JUCIIATUINHEI;
WCIIOJIb30BaHNE OCHOBHOW TEPMUHOJIOTHH JIAHHOW 00JIACTH 3HAHUH, CTHIIMCTUICCKU TPAMOTHOE, JI0-
THYECKH MTPAaBUIIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI, yMEHHE JIeNIaTh BBIBOJIBI,

BJIaJIcHHE UHCTPYMECHTApUEM JUCIUIUINHBI, YMEHUE €T0 UCIIONIb30BATh B PEIICHUH YYEOHBIX U ITPO-
(hecCHOHANBHBIX 3a]1a4;

CITOCOOHOCTh CaMOCTOSITEIHFHO peIIaTh CIOXKHBIC 3amaun (MpobJieMbl) B pamMkax pabodeit mpo-
IpaMMBbI JTUCIIUTLINHEI;

YCBOCHHE OCHOBHOW W JIOTIOJIHUTENBHOM JIMTEpaTyphbl, PEKOMEHIOBAHHOW pabodeill MmporpaMMoi
JUCHUILINHBI;

YMEHHE OPHEHTHUPOBAThCS B 0a30BBIX TEOPHUAX, KOHICHIUSAX W HAMPABICHUSAX 10 U3ydaeMOM
AUCHUITIMHE U JaBaTbh UM CPABHUTCIILHYIO OLICHKY,

caMoCTOsITeNIbHAsE paboTa Ha TPAKTHYECKUX U JIA00OPATOPHBIX 3aHSATHSIX, YIaCTHE B TPYIIIOBBIX 00-
CYXXJICHUSIX, BBICOKUH YPOBEHBb KYJIbTYPbI HCTIOTHEHUS 33 JaHUH.

Broicokuii ypoBeHb (00IIHME XapaKTEPUCTUKH ):

CHUCTEMAaTHU3UPOBaHHBIE, TIIyOOKWE W TIOJNHBIE 3HAHUS [0 BCEM pas3zesiaM IUCIUTLTNHBL
TOYHOE HCIOJIh30BAHNE TEPMHUHOJIOTHH JTAHHON 00JIACTH 3HAHWH, CTHUIMCTHYECKU IPaMOTHOE, JIO-
TUYECKH MPABUIBLHOE U3JI0KCHHUE OTBETA Ha BOIIPOCHI, YMEHUE JIeNaTh 000CHOBAHHBIE BHIBOJIHI;
0e3ynpevHoe BIaJCHUE WHCTPYMEHTAPHEM JIUCHUIUIMHBI, YMEHHE €ro HCIIOJb30BaTh B MOCTA-
HOBKE M PEIICHUU HAy4YHBIX U MPO(EeCCHOHATHHBIX 33/1a4;

CIOCOOHOCTh CAMOCTOSITENILHO U TBOPYECKH PEIlaTh CIOKHBIC 33714 (IIpo0JIeMbl) B paMKax pado-
Yyel MporpaMMbl TUCIUIUINHBI;

MOJTHOE U TITy0OKOE€ YCBOCHHE OCHOBHOM M JIOTIOIHUTEILHOW JINTEPATYPhI, PEKOMEHIOBAHHON pado-
Yyel MporpaMMoOn TUCIUIIINHBI;

YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHIENIMAX U HANTPABJIEHHUAX 110 U3y4aeMOil auc-
LUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLICHKY;

aKTHUBHAs CAMOCTOSITEIbHAsT paboTa Ha MPAKTUYECKUX U JTaOOPATOPHBIX 3aHATHSIX, TBOPUECKOE yUacThe
B TPYMIIOBBIX OOCYXIE€HHUSAX, BEBICOKHH YPOBEHb KYJIbTYpPbI HCIIOJIHEHUS 3a/1aHUH.



Ipunoxenune Ne 2

K pa0o4eii mporpaMmmMe ¥ CHUIIHHBI
«AHAJIMTHYECKasi TeOMeTpust

U JIMHeiiHas1 anaredpa»

MeTonnquKne YKazaHud AJI CTYACHTOB 110 OCBOCHHIO THCITUIIJIHHBI

N3yyenne TuCHUIUIMHBI TpeOyeT CUCTEMAaTHYECKOr0 U MOCIEA0BAaTEIbHOIO HAKOIUICHUS
3HAHWM, CIEeIOBATEILHO, MPOIYCKH OTACTHHBIX TEM HE MO3BOJISIFOT TTTyOOKO OCBOUTH MPEIMET.
[ToaTomMy HEOOXOUMO MOCTOSIHHO OCYILIECTBISTH KOHTPOJIb HAJl CUCTEMATUYECKOM paboToi cTy-
JIeHTOB. B Havane M3y4eHHs NUCHUIUIMHBI CTYJIEHTaM HEOOXOIMMO O3HAKOMHUTHCS C COAEpKa-
HUEM pa3/ieJoB AUCIUIUIMHBIL, ¢ HEISAMHU U 33Ja4aMU Kypca, CBSI3IMH C IPYTHUMH THCLMILUIMHAMM,
CIIUCKOM OCHOBHOM U JIONOJHUTEIBHOMN IUTEPATyphl, rpaKOM KOHCYJIbTAIIUI TPero aBaTers.

[Tocne nexuuu cTyIeHThl 00palaroTcs K TaHHBIM UCTOYHHUKAM I 3aKPETUICHUs 3HAaHUM
M0 PACCMOTPEHHBIM Ha JIEKIIUU BompocaMm. B cinydae 3aTpyaHEeHHs] HEOOXOIUMO OOpaTUTHCS 32
KOHCYJIbTAIlMeH K MPEenoiaBaTeNio B COOTBETCTBUH C YTBEPKACHHBIM IpaukoM KOHCYIbTALIUM.

Jlo ouepeaHOro MpakTUYECKOro 3aHATUS MO PEKOMEHIOBAaHHBIM UCTOYHUKAM CTYJACHTaM
HE0OX0oAMMO TPOpadoTaTh TEOPETHYECKUU MaTepuaj, COOTBETCTBYIOIIMK Teme 3aHsaTusA. [lpu
MOJTOTOBKE K MPAKTUYECKUM 3aHATHIM CJIEIyeT UCTIOIb30BaTh JEKIUU U YYEOHYIO IUTEPATyPy
Ha npaktryeckom 3aHSITUH CTYI€HTHI JOKHBI IPUHUMATh aKTUBHOE y4acTHe B 00CYKACHUU O-
CTaBJIEHHBIX BOIIPOCOB, C KOTOPHIMH PEKOMEHIYETCSl O3HAKOMUTHCS 3apaHee, a TAKKE B PEHICHUU
3azay.

CaMocTosiTenbHasi paboTa CTyJIGHTOB COCTOUT B 0OJiee TIIATEIBHOM W3YYCHHH IMPEIIIO-
JKEHHOT'O MPENoIaBaTesieM TEOPETUUYECKOro MaTepHualia, JaHHOTO Ha JIEKIUAX HAa OCHOBE BBLIO-
KEHHBIX B cucteMe Moodle nmpe3eHTaruii, KOHCIIEKTOB ¥ BUI€03aIKCEH JIGKIIHHA U JOMOJHUTEb-
HBIX HCTOYHHKOB, YKa3aHHBIX B CIUCKE JTUTEpATypsl. I MpOBEpKH KauecTBa U3yUYECHHS MaTEpHU-
aja K OTJIeTIbHBIM TeMaM MPEeayCMOTPEHBI 3aIaHUsl 111 CAMOIIPOBEPKH.

3amayn UIsi CaMOCTOSITENIHLHOTO pelieHUs] POPMYIUPYIOTCS Ha JEKIUAX U MPAKTUYECKUX
3aHATHIX. B KauecTBe HUX JIoMa CTYJCHTaM MpeJiararoTcs 3a7aud, aHAIOTHYHbIE pa300paHHBIM
Ha NPAKTUYECKUX 3aHATHAX. BriocnencTBum penieHue 3Tux 3aad Mpy HATMYUU BOIPOCOB CO CTO-
POHBI CTYJICHTOB pa30UpaeTcs Ha MOCIEAYIONINX 3aHATUAX U/WIH 00CYKIaeTCsl B Yate.

[IpenogaBaTens OlEHUBAET WHAUBUAYaIbHO pabOTy KaXKIOrO CTyJE€HTAa Ha OCHOBAaHHUH
MIPOBEICHHBIX OMPOCOB, PELICHUS 3a/1a4 U TPOMEKYTOUHBIX KOHTPOIbHBIX MEPONPUATHMA.
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