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1. Ilesin ocBOEHUSI AUCHUILINHBI.

Henstmu ocBOeHMSI TUCHUIUIMHBI "J[MCKpeTHas MareMatuka' SBISIFOTCS (OPMUPOBAHUE
MaTeMaTU4YeCKOl KyJIbTypbl CTyAEHTa, (yHIaMeHTalbHas MOATrOTOBKAa MO OCHOBHBIM pazjienaM
JTUCKPETHOM MaTeMAaTHUKH, OBJIaJICHUE COBPEMEHHBIM MAaTEMAaTUUYECKUM amnapaToM Jisl JajibHeH-
IET0 UCIIOJIb30BAHMSI ITPH PEIICHUH TEOPETUUECKUX M MPUKIIAJHBIX 3a1a4.

2. MecTo TMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl.
JuctummHa «JlucKpeTHas MaTeMaTHKa» OTHOCUTCS K 00s3aTennbHOM yacT biioka b1 u siB-
JSI€TCS YacThIo MOAYJIs «Bbiciias maTeMaTukay.

JIJis yCHENIHOTO M3YYCHHSI ATON TUCIMIUIMHBI HEOOXOAUMBI 3HAHUS H YMEHUs, IPHOOpe-
TEHHBIE B PE3YJIbTAaTE OCBOCHHUS HIKOJIBHOIO Kypca MaTEMaTUKH, a TAKKE HEKOTOPBIX Pa3eiIOB U3
MaTEeMAaTHYECKOTO aHAIIN3a U aIreOphI.

JluckpeTHas MaTreMaTHKa OTHOCUTCS K YMCITy OCHOBHBIX Pa3/ieJIoB COBPEMEHHOMN MaTema-
TUKHU. 3HAHWE OCHOB JAUCKPETHON MaTEeMaTUKHU SBIISIETCS] BAXKHON COCTABIISAIONIECH 00IIei MaTemMa-
TUYECKOM KYJIbTYPHI BBITYCKHUKA. JTH 3HAHUS HEOOXOIUMBI KaK MpH MPOBEICHUU TEOpeTHYe-
CKHX HCCJICIOBAaHUHN B Pa3IMYHBIX 00NacTAX (PU3UKHU, TaK U MPU PEHICHUH MPAKTHYECKUX 33124
U3 pa3HOOOPa3HBIX MPHUKIATHBIX 00JacTeil. 3HaHUS U HABBIKU, [TOJIyYE€HHBIE MPU U3YUCHHUH JUC-
[UTUTMHBI, UCIIONB3YIOTCS CTYACHTAMH B TPOIECCe M3yUEHUsSI BCEX OOMICPOPECCHOHANBHBIX H
CIIEUUAJIbHBIX JUCLHUILINH.

3. [lnanupyemMsble pe3y/bTaThl 00y4eHHs 10 AUCHHUILINHE, COOTHECEHHBIE ¢ ITIAHUPYEMbIMU
pe3yJbTaTaMHu OCBOECHHS 00pa30BaTeIbHOI NPOrpaMMBbl

[Ipouiecc u3yyeHs: TUCHUILIMHBI HANIpaBlieH Ha (OPMUPOBAHUE CIIEAYIOIINX JIEMEHTOB
komrieteHiuii B coorBerctBum ¢ ®I'OC BO, OI1 BO u npuobpeTeHus cienyonmx 3HaHui, yMme-
HUH, HABBIKOB U (WJIM) ONBITA ACSITEIbHOCTHU:

®opmMupyemasi KOMIeTeH-
nust
(xoa u opmMyJIMPOBKA)

HNHauKkaTop 10CTHKEHUS
KOMIIeTeHIIUH
(xoa u popMyIHPOBKA)

Ilepeyenn
IUIAHUPYEMBIX pPe3yJIbTAaTOB 00y4eHusl

Oo6wmenpodeccuoHabHbIe

KOMIICTCHIINHU

OIIK-1

Crnioco0eH ucmoiab30-
BaTh MOJIOKEHUS, 3a-
KOHBI U METO/IbI €CTe-
CTBEHHBIX HayK U MaTe-
MaTUKH IJIs1 PEIICHUS
3a71a4 UHKEHEPHOU JIe-
ATEIIHOCTH.

HNA-OIK-1.1
Ocy1ecTBisieT nocra-
HOBKY 3aJ1ayu, BbIOU-
paet crioco0 e€ pere-
HUSL.

3HATh:

- OCHOBHBIE TIOHATHS AUCKPETHOW MaTeMa-
THUKHU, ONIPEAEIICHUS U CBOMCTBA UCIIOJIb3Y-
€MBIX MATEMaTHYECKUX O0HEKTOB;
-(hOpMYITMPOBKHU YTBEPKICHUM, METOIBI
UX OKA3aTeNbCTBA, BOZMOXKHBIE C(Pephl X
MIPUIIOKEHUMN.

YMeTs:

- pelaTh 3a/1a4d TEOPETUYECKOTO U MPHU-
KJIAIHOTO XapaKTepa U3 pasjInyHbIX pas3ie-
JIOB JUCKPETHON MaTeMaTUKH;

Bnanets:

- MATEMATUYECKUM allapaToM JUCKPET-
HOIT MaTEeMaTHKH.

- METOAaMU JIOKA3aTeIbCTBA YTBEPKIE-
HUH.

NJa-OIIK-1.2
IIpumenseT matema-
TUYECKHM arapar,
¢duznveckre 3aKOHbI U
TEOPHH JIJIS1 PEILICHUS
MIPUKIIAHBIX U TEOpe-
TUYECKHX 3a/1a4.

3HaTh:

-OCHOBBI IOCTPOEHUSI KOMITBIOTEPHBIX JHC-
erTHO-MaTCMaTI/I‘-IeCKI/IX MO}IGHGI;’I.

YMeTh:

- JOKa3bIBATh YTBep)K)]eHI/IH.

Bnanets:

- HaBBIKaMH aJIFOpI/ITMI/ISaI_[I/II/I OCHOBHBIX
3ajauy.




4. O0béM, CTPYKTYpPa U COAepPKaHHe TUCHUTITHHBI

OO6mast TpyA0EMKOCTh JUCIUILINHBI COCTaBsAeT 3 3au€T. ex., 108 akax. gac.

Ne Tembl (pa3aebl) Buabl yueOHbIX 3aHATHI, DopMbI TEKYLIEr0 KOHTPOJIsl ycleBa-
n/n AUCHUILIHHBI, BKJII0OYAsi CAMOCTOSITEJILHYI0 padoTy eMOCTH
UX co/iepKaHue CTY/IEHTOB,
U MX TPYAOEMKOCTH DopmMa IPOMeKYTOYHOM aTTecTAlUMN
(B akaJileMHYECKHX Yacax) (mo cemecTpam)
? Konrakrnas paéora
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1 |Pasmen 1. 3 6 4 0,5 4 |Inamor-cobece0oBaHuE,3a0aun
Anrebpa MHOXKECTB
6 mom uucie ¢ 30 u JJOT 2 |Mamepuansr 6 LMS Moodle:
- 6U0€0-pa3bop MmeopemuiecKux 60npo-
CO8 U NPAKMUYECKUX 3a0aY;
- 3a0a4u 0l CAMON0O20MOBKU.
2 |Pasnen 2. 3 4 2 0,5 4 | dumamor-cobecemoBaHne,3aqaun
Anre0Opa OTHOIICHHIA
6 mom uucne ¢ 0 u JJOT 2 |Mamepuanvt 6 LMS Moodle:
- 8U0€0-pazbop meopemuyecKux 6onpo-
€06 U NPAKMUYECKUX 3a0aH,
- 3a0a4u 0151 CAMON0020MOBKIU,
- 3a0auu 0Jis1 CAMOCMOSIMENbHO20 peule-
HUsL.
3 |Pasnen 3. DmemMeHTHI KOM- | 3 6 4 0,5 4 |Inamor-cobeceqoBaHue,3aqaun
OMHATOPHKH
6 mom uucne ¢ 90 u JJOT 2 |Mamepuanwvr 6 LMS Moodle:
- 6U0€0-pa3bop Mmeopemuieckux 6OnpPo-
CO8 U NPAKMUYECKUX 3a0aY,
- 3a0ayu 015 CAMONOO2O0MOBKU,
- 3a0auu 051 CAMOCMOSAMENbHO2O pelie-
HUSL.
4 |Paszpen 4. 3 4 2 0,5 4 | dumamor-cobecemoBaHne,3aqaun
Jloruka BBICKa3bIBaHUM
6 mom uucae ¢ 20 u J[OT 2 |Mamepuanvt 6 LMS Moodle:
- 8U0€0-pazbop meopemuyecKux 6onpo-
€06 U NPAKMUYECKUX 340aH,
- 3a0a4u 015 CAMON0020MOBKIU,
- 3a0auu 051 CAMOCMOSMENbHOO pelie-
HUsL.
5 |Pa3nen 5. 3 4 2 0,5 4 | dumamor-cobecenoBaHne,3a0aqn
Jloruka npeaukaToB
6 mom uucne ¢ 90 u JJOT 2 |Mamepuanvt ¢ LMS Moodle:
- 6U0€0-pa3bop MmeopemuiecKux 60npo-
CO8 U NPAKMUYECKUX 3a0aY,
- 3a0ayu 015 CAMONOO20MOBKU,
- 3a0ayu 0151 CAMOCMOAMENbHO20 peule-
HUSL.
6 |[Pasmen 6. 3| 6 2 0,5 4 | dmamor-cobecemoBaHne,3a0aun
Byness! pyHKIMN
6 mom wucae ¢ 20 u J[OT 2 |Mamepuanvt 6 LMS Moodle:
- 8U0€0-pazbop meopemuyecKux 6onpo-
CO8 U NPAKMUYECKUX 340,
- 3a0a4u 01 CAMON0020MOBKIU,
- 3a0auu 0Jis1 CAMOCMOSMENbHO2O pelie-
HUs.
7 |Pasnmen 7. 3 6 2 2 4 | duamor-cobecenoBanue, 3a1aun
DneMeHTHI Teopuu rpadoB




Ne Tembl (pa3nesn) Bunnb! yueOHbIX 3aHATHI, @opMBbI TeKYyLIEro KOHTPOJISI yCIeBa-
7)1 AVCHMIINHBI, BKJII0YAsl CAMOCTOSITEJILHYIO PadoTy eMOCTH
UX cofiepKaHue CTYJ€eHTOB,
U UX TPYAOEMKOCTH ®opMa NPOMEKYTOYHOIH ATTeCTANHA
(B akaleMHYeCKHX Yacax) (mo cemecTpam)
e
5 KonTakTHas padoTa
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6 mom yucne ¢ 20 u J[OT 2 |Mamepuaner ¢ LMS Moodle:
- 8U0€0-pa3dOp MeopemuiecKux 60npo-
CO8 U NPAKMUYECKUX 3a0aY,
- 3a0a4u 0Jisk CAMONOO2OMOBKU,
- 3a0a4u 0I5l CAMOCMOSIMENbHO20 peule-
HUsl,
Koumponvnas paboma 2 |KommpoavHas paboma no npotioeHHomy
kypcy 8 LMS Moodle
IIpomexxyTounas 0,3 3auér
aTTeCTalus
HUTOT'O 3|36 | 18 5 | 03 | 48,7 |108
¢ mom yucne ¢ 30 u ;10T 14

Conep:kanue pa3aesoB JUCHUILIHHBI
Paznen 1. Anre6pa MHOXKeECTB

[Tonsite MHOXKecTBa. OCHOBHBIE OIEpaIMK HAJ MHOKECTBAMU: MIepeceueHue, 00beJMHEHHE, J10-
MOJIHEHUE, Pa3HOCTh MHOXKECTB. [[eKapTOBO MPOU3BEAECHUE MHOKECTB. JleKapToBa CTENEHb MHO-
kectBa. OTHOIIEHHE BKIoYeHUs. Juarpammel Oitniepa-Benna. [loHsiTue 0 T€OpeTUKO-MHOXKe-
CTBEHHOM IOXOJI€ K onucanuto cucreM. bynean. bynes ky0 u koopauHaThl NOJIMHOXECTB. ['€0-
MeTpus OyneBa KyOa, paccrosiuue XemmuHra. Koneunele MHOXeCTBa: (pOpMYIIbl BKIIOYCHUH U
WCKJIIOYEHH, MOICUET KOJIMYECTBA AJIEMEHTOB B KOHEUHBIX MHOKECTBAX

Paznen 2. Anrebpa oTHOIIEHUA

[TonsiTue 06 n-apHOM OTHOIIEHUU. BUHApHbBIE OTHOLIEHUS M UX CBOWCTBA. DKBUBAJIEHTHOCTU U
pa3OueHuss MHOXKECTB, (aKTOP-MHOKeCTBO. OTHOLIEHNS MOPsIKA: JIMHEHHBIN U JeKcukorpagu-
YECKHH.

Paznen 3. DneMeHTsl KOMOMHATOPUKH

[TpunMn MeToa MaTeMaTudecKoi MHAYKIKMU. HekoTopble pa3HOBUIHOCTH (MOIU(BUKAIINN) Me-
TO/la MaTeMaTuyecKoil MHAYKIUH. OcHOBHBIE (OPMYJIbI KOMOMHATOPUKU. PEeKyppeHTHbIE COOT-
HolIeHUs U TpeyroibHuk [lackans. OtoOpaxenus u ux coiictsa. [logcuer uncia oToOpakeHUi.
MeTto npou3BOAAIMINX PYHKIIUH.

Paznen 4. Jlornka BbICKa3bIBaHUN

[Tonsitue Bricka3piBaHusl. OCHOBHBIE JIOTUYECKUE OTIEpAlluU HaJl BEICKA3bIBAaHUSAMHU (U3 bIOHKIIHS,
npou3BeieHue (KOHBIOHKITH ), UMIUIMKALUS, SKBUBaJICHIINA, oTpulianue). [lonstue popmyisl j0-
ruky. TaOmuia UCTUHHOCTH M METOJMKA €€ MOCTpoeHUs. ToxXIeCTBEHHO-UCTUHHBIE (OPMYJIBL,
TOKECTBEHHO-JIOKHBIE (hopMyJbl. PaBHOCHIIBHBIE (hOpMYIIbl. 3aKOHBI JIOTUKH. MeToanKa yrpo-
nieHust (opMyIl JOTHKHU C MOMOIIBI0 PaBHOCUIIBHBIX MpeoOpa3oBanuil. [lonstue snementapHon
KOHBIOHKIIMHU (3JIEMEHTapHOTO MPOU3BECHHUS); TOHATHE TUIBIOHKTUBHON HOPMalIbHON (OPMBI



(AH®). Meroanka moctpoeHus Tadauisl uctuHHOCTH st JJH® ynpomenasiv metoom. [lons-
THE 3JIEMEHTApHOU JU3BIOHKIUHU (JIEMEHTAPHON CYyMMBI), TOHATHE KOHBIOHKTHBHON HOpMallb-

Hoit hopmbl (KHD).
Paznen 5. Jloruka npeaukaroB

[TonsTe MpeanKaTa: TEOPETUKO-MHOXKECTBEHHBIN U JIOTHYECKUi moaxoapl. O6macTe onpenene-
HUS ¥ 00J1aCTh HCTHHHOCTHU npeaukara. Onepanuu Haja npenukatamu. Ksantopsl. @opMyisl J10-
ruku npeankatoB. CBOOOAHBIE U cBsA3aHHBIE NepeMeHHbIe. Jlornyeckuii BeBo. Knaccuduxanms
dopmyn anrebpsl npeankaroB. TaBronorus anreOpsl npeaukaroB. [lpuBeaennas ¢popma ans an-
reOpsI peaukaroB. Mcuncienne npeaukaros. Moaenu ncunciieHus npeaukaros. Gopmanuzarust
NPEUIOKEHUH ¢ TIOMOIIBIO JIOTUKU TPEAUKATOB.

Paznen 6. byneBs! pyHkuun

[Tonsitue OyneBa BekTopa (IBOMYHOTO BekTopa). CocemHue BEKTOpPHI. [IpOTHBOIMONIOKHBIE BEK-
TOpbl. EnuHMYHBIN n-MepHBIA KyO. byneBbl nepemenHbie U OyneBsl GyHkiuu. PaBeHcTBo Oyie-
BbIX (pyHknmii. Teopema o uncine OyneBbIX PyHKIHMI 0T n nepeMeHHbIX. [IpeacraBnenne pyHKIui
dopmynamu. yHKIUYU OT 1-# U 2-X IEPEMEHHBIX, UX MPUIOKEHHS K airedpe JIOTUKH U peJieiHo-
KOHTAaKTHBIM cxemaM. [lomycymmarop, cymmarop, mudparop, nemmdparop. [Ipunmun nBoii-
ctBeHHocTU. C/IH® u CKH®. Meroauka npeacraBienus 0yneBoil (yHKIIUU B BHJIE COBEPIICH-
Hoit IH® u coepmiennoit KH®. Munummzanus B kinacce JIH®. MeTtonuka npeactaBieHus 0y-
neBoit ¢pyHkiuu (n < 3) B Buge MunumanbHoi [TH® rpaduyeckum meronom. Onepariivs 1BONY-
HOTO CJIOXEHUs U ee cBoiicTBa. MHorouneH JXXeraskuna. MeTtoauka npejcTaBieHus OyaeBoi
¢dbyHkuy B Buge MHorouieHa JXerankuna. [lonstue BoipaskeHust OqHUX OyleBbIX GYHKIUHN yepes
npyrue. [Ipobrema BO3MOKHOCTH BBIpaXEeHUsI OJHUX OyneBbIX GyHKIMiA yepe3 npyrue. [lomHora
U 3aMKHYTOCTh. CrienianbHble Kiaacchl OyneBbix ¢yHkiuil: PO (kiiacc QpyHKIMA, COXpaHSIOMNX
koHcTaHTy 0), P1 (knmacc QpyHKmmiA, COXpaHSIOMMUX KOHCTAHTY 1), S (Kilacc caMOaBOWCTBEHHBIX
bynkumii), L (knacc nuHeidHbIX GyHkumii), M (ki1acc MOHOTOHHBIX (QyHKuuii). Teopema [locTa.
leddeporckue pynxmun. Oynkmus Lleddepa n pynkuus [Tupca kak npocreiimmue meddepos-
ckue QyHKIUU.

Paznen 7. DnemenTsl Teopuu rpadoB

I'padsl, oprpadsl 1 UX ocHOBHbIE XapakTepucTUKU. CriocoOs! 3aganus rpagda. CMeKHOCTh U MH-
uuaeHTHOCTH. [Ipencrasnenne rpadoB matpuiiamu. Mzomopdusm u romeomopdusm rpados. U3o-
MopdHble rpadbl. MeToanka NpoBepky mapbl rpadoB Ha U30MOPPHOCTH U TOMEOMOP(HHOCTE.
MapmipyTsl, 1IeTH, KOHTYpBI M IUKIBI B rpade. Yactu rpada, CBSI3HOCTh U CHIIbHAS CBSI3HOCTD.
Komnonents! cBsa3HocTH rpada. Ctenens BepunHbl rpada. Teopema o cymme creneHel BepiuH
rpada. ITonycrenenn BepmnH oprpada. Ilomnsiii rpad; dopmyna koaudectBa pédep B MOTHOM
rpage. Anroput™ (ppoHTa BOJIHBI B rpade. MeTo1nKa BblI€TIeHNs] KOMIIOHEHT CBA3HOCTH B Tpade.
MocTsI 11 pa3aensIore BEPIINHBI (TOUYKH couIeHeHus ). PaccTosiHue Mexxay BepimHaMu B rpade:
ofpeieieHue, CBOMCTBA, METOMKA HAX0KICHHUs. DKCLHEHTPUCUTET BepIIuHbL. Paguyc u nuamerp
rpada. LlenTpasibHble BepIIMHBI. DUIEpOBOCTb U KBa3U3iIepoBOCTh. Teopema Ditnepa (kputepuit
sitnepoBocTH rpada). Meroauka Hax0XIEHH dilyiepoBa IUKIA B 3iiepoBoM rpade. 'ammibTo-
HOBBI LIENH U IUKJIBL. JlepeBbs U Jieca, OCHOBHAs Teopema O JiepeBbsix. [lomedeHHbIe 1epeBbs U
teopema Koanu. Konuposanue [Ipydepa st nepeBseB ¢ IpoHyMEpPOBaHHBIME BepIIHHaMU. JBy-
JoJbHbIE Tpadbl. MeTonuka npoBepku rpada Ha 1By 10IbHOCTh. [1onHbIHM 1By n0nbHBIN rpad. ['eo-
MeTpuyecKkue rpadsl U miaHapHocTh. [1nockue rpadel. ['panu miockoil ykiiaaku miockoro rpada.
CooTHolIIeHNsI MEXTy KOJIMYECTBaMHU BepIInH, pédep U rpaHeil B miockoM rpade. [Ipumepsr He-
IUIOCKUX TpadoB



5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH, B TOM YK CJIe TEXHOJIOTMH JIEKTPOHHOI0 00y4YeHus U Iu-
CTAaHUMOHHBIE 00pa30BaTebHbIE TEXHOJIOTHH, HCI0JIb3yeMble MPU 0CYIeCTBIEHHH 00pa3o0-
BaTeJIbHOIO Mpolecca no AMCIUIIUHE

B mpouiecce 00yueHust HCHOIB3YIOTCS ClEAYIONne 00pa30BaTeIbHbIE TEXHOIOTHH:

BBoaHast jieKIus — JaeT NEPBOE LETOCTHOE MPEICTABIEHUE O TUCIUIIIMHE U OPUEHTUPYET
CTYJIEHTa B CUCTEME U3Y4YEHUS JaHHON AUCHUIUIMHBL. CTYyAEHTHI 3HAKOMATCS C HA3HAYEHUEM U
3a/lagyaMH Kypca, €ro poJIbI0 1 MECTOM B CUCTEME YYE€OHBIX JUCIHMILIAH U B CHCTEME MOITOTOBKH
B 11esioM. Jlaetcst kpaTkuii 0030p Kypca, UCTOPHS Pa3BUTHUS HAYKH U TPAKTUKU, JOCTHKEHUS B ATON
cdepe, UMEHa U3BECTHBIX YUYCHBIX, U3JIaraloTCs NePCIeKTUBHBIC HAPABJICHUS UccienoBanmuii. Ha
STOM JIEKIIMM BBICKA3bIBAIOTCS METOJAMYECKHE U OPraHU3aIlIOHHBIE OCOOCHHOCTH PabOThI B paMm-
KaX JaHHOM JTUCLMIUIMHEI, a TAK)KE J1aeTCs aHAIM3 PeKOMEHIyeMOH yueOHO-METOIMYECKON JTUTe-
paTyphl.

AxageMuyeckasi JeKius (WM JICKIH OOIIEr0 Kypca) — MOCIEI0BATEIbHOE M3JI0KEHHE
MaTepuaia, OCylIIeCTBIIEMOE IPEUMYIIECTBEHHO B BUE MOHOJIOra nmpenoaasarens. TpeboBanus
K aKaJeMHYECKOH JICKIIUU: COBPEMEHHBIN HAyYHBI YPOBEHb M HACHIIICHHAS] UHPOPMATUBHOCTD,
yOenuTeNbHas apryMeHTaIus, JOCTYIHAs U IOHSATHAs pedb, YeTKasi CTPYKTYypa U JIOTUKA, HATN4Ke
SPKUX TPUMEPOB, HAYYHBIX JOKA3aTeIbCTB, 000CHOBAaHUH, (PAKTOB.

Akanemudeckas JEKIUs, KaK MPaBUiIO, COCTOUT U3 TPEX YacTel: BCTYIUICHUS (BBEICHUS),
W3JI0KEHUS U 3aKITIOUCHUS:

Berynnenue (BBeaeHue) onpeenser TemMy, IUIaH U 1eib Jekuud. OHO MPU3BaHO 3auHTEpPE-
COBaTh U HACTPOUTH AYJUTOPHUIO, COOOIINTH, B UEM 3aKIIFOUAETCA MPEAMET JICKIIUU U (WiH) e€ ak-
TyallbHOCTb, OCHOBHAas ujes (mpobiieMa, IeHTPalbHbII BOIIPOC), CBSI3b C MPEABLAYIIMMHU U TIOCTIe-
JIYIOIIUMU 3aHSTUSMU, TIOCTABUTh €€ OCHOBHBIC BOMPOCHL. BBeneHue M0KHO OBITh KPAaTKUM H
LeJIeHAPABICHHBIM.

N3noxeHue sBIseTCsl OCHOBHOM YacCThIO JIEKIIMH, B KOTOPOM peanu3yeTcss HaydHOe COJep-
JKaHUE TEMBbI, CTABSTCS BCE Y3JIOBbIE BOIIPOCHI, IPUBOJUTCS BCS CUCTEMA JOKA3ATENbCTB C UCIIOJb-
30BaHUEM HamboJee 1es1Ieco00pa3HbIX METOIMYECKUX MpUueMoB. Kaxkoe TeopeTrnieckoe mosioxe-
HUE JOJDKHO OBITh OOOCHOBAaHO W JIOKa3aHO, MPUBOJUMBbIC (OPMYIUPOBKH U OMNpEICIICHUs
JIOJKHBI OBITh YeTKMMH, HACHIIICHHBIMU TTTyOOKUM COJICPKAHUEM.

3axnroueHnre 0000maeT B KpaTkux GopMyIupOBKaxX OCHOBHBIE UJIEH JIEKIIUU, JIOTHUECKU €€
3aBepiiasd. B 3akir0ueHnn MOTYT JaBaThCs PEKOMEHAAIMHA O MOPAJIKE TATbHENIIEr0 U3yUYEeHUS OC-
HOBHBIX BOIIPOCOB JIEKI[UU CAMOCTOSATENIBHO [0 YKa3aHHOM JIUTEpATypeE.

Jleknus ¢ pa360poM KOHKPETHBIX CHTYaluMid — 3To 10 (hopMe Ta K€ JICKIUS-TUCKYCCHs,
HO Ha 00CYy)XJIeHHe MPEnoaBaTeNlb CTAaBUT HE BOIMPOC, a KOHKPETHYIO cutyaruto. Kak mpasuio,
TakKas CUTyalHus MPEJCTABISAETCA YCTHO WA B OYEHb KOPOTKON BUIEO3AMUCH, TO3TOMY H3JIOKE-
HUE €€ JOJKHO OBITh OUeHb KPATKUM, HO COAEpk aTh JOCTATOYHYIO MH()OPMAIHIO I OLEHKU
XapaKTEepHOTO SBJICHHS U 00CYKIeHUs (TaK Ha3bIBaeMast MUKpO-cuTyarus ). Clymareny aHaIu3u-
pYIOT U 00CYXJaloT ee coodia, Bceil ayauropueid. IlpenomaBarens crapaeTcss akTUBU3UPOBATH
ydacTue B 00CYXJICHUH OTACIbHBIMUA BOITPOCAMH, OOPAIICHHBIMH K OT/CJIbHBIM CITYIIATEIISIM, BbI-
SCHSAET WX OLEHKY CYXICHHSIM KOJUJIET, MpeiaraeT COMOCTaBUTh C COOCTBEHHON MPAKTHKOM,
«CTAJKUBAET» MEXKIY COOOM pa3IMvHbIe MHEHHS U TEM Pa3BUBAET JIUCKYCCHIO, CTPEMSICh Harpa-
BUTH €€ B HY’KHOE PYCJI0. 3aTeM, ONUPAsCh HA MPABWIbHBIE BHICKA3bIBAHUS U aHATU3UPYs HEMpa-
BWJIbHBIE, HCHABS3UUBO, HO YOEIUTEIHHO MOJBOJAUT ayJAUTOPHUIO K KOJJIEKTUBHOMY BBIBOJY HJIU
0000111eHUIO.

O06o0maromas JeKIusi — MPOBOAUTCS B 3aBEPIIICHUE MU3YUCHUsI pa3jiesia WiId TEMBI IS 3a-
KperuieHus 3HaHui. Ha nexiuy BHOBb BBIICTISIOTCS OCHOBHBIE BOIIPOCHI, UCIIONIB3YIOTCA  0000-
IIAroNMe TAOJUIIBI, CXEMBI, aJITOPUTMBI, MO3BOJISIONINE BKIIOUNTh YCBOSCHHBIC 3HAHUS B HOBBIC
CBSI3M U 3aBUCHUMOCTH, TIEPEBO/IS UX Ha 0oJiee BBICOKHUE YPOBHH YCBOCHHSI.

IIpakTHyeckoe (CeMUHAPCKOE) 3aHATHE — 3aHATHE, MTOCBIIIEHHOE MPAKTUYECKON OTpa-
0O0TKE y CTYJI€HTOB KOHKPETHBIX YMEHHI U HaBBIKOB MIPH U3yYECHUH JUCIUTUINHBI, 3aKPETUICHUIO
MOJTYYCHHBIX HA JICKIIUU 3HAHWHN U OIIEHKE Pe3yJbTaTOB OOy4YEHHUs B MPOIECCE TEKYIIETO KOH-
TpOJISL.

Ha nepBoM nmpakTrieckoM 3aHATHH B BBOJHOM YAaCTH JJAETCS MTEPBOE LETOCTHOE MPEICTAB-
neHue o gucuuruHe. CTyeHThl 3HaKOMSITCS ¢ Ha3HAYEHUEM U 33Jja4aMU JUCIUIUINHBI, €€ POJIbIO



¥ MECTOM B 00pazoBaTesbHOM porpamme. [Ipu 3TOM 03By4HBaIOTCS METOJMYECKUE U OpraHu3a-
OUOHHBIC OCO6€HHOCTI/I paGOTLI B paMKax HaHHOﬁ AUCHUIUINHEBI, 4 TAKXKC JaCTCA aHAJIN3 pCKOMCH-
JyeMOM y4eOHO-METOIUYECKON auTeparypsl. [IpogomKIuTeIbHOCTh BBOAHOM YaCcTH COCTABIISET
He Oonee 10-15 MunyT.

[Ipu npoBeeHNUN MPAKTUUECKUX 3aHATUN HCTOIB3YIOTCS TaKMe MHHOBAIMOHHBIE METObI
o0y4yeHHs, KaKk Juaor-cooeceoBaHme, KOJJICKTUBHOE OOCYKICHHE TEeMAaTHYECKUX BOIIPOCOB,
pa30op MPaKTUYECKUX CUTYyalluid, HOPMATUBHBIX JOKYMEHTOB, TEOPETUUECKUX U METOJUYECKHUX
ACIICKTOB 110 TEMaM AU CLMUITIINHBEI. O6Cy)KII€HI/Ie 1 OLICHKA MMPaBHUJIbHOCTHU BBIMNOJIHCHHBIX pa3JIiny-
HOTO THIIA 3aJlaHuM, YKa3aHHBIX B ()OHJIE OLICHOYHBIX CPEACTB pabodyeil mporpamMmbl, MPOU3BO-
JUTCS KOJUIEKTUBHO CTYJIEHTAaMU I0J] PyKOBOJCTBOM IIPENOIaBaTENs.

KoncynbTauum — BuA y4eOHBIX 3aHATUH, SBISAIOIIMECS OAHOW M3 (OPM KOHTPOIIS
CaMOCTOSITENIbHOW pabOThl CTY/ICHTOB B TeUCHHE ceMecTpa. Ha KOHCynbTalMAX 10 WHUIIMATUBE
CTYJIECHTOB PAacCMaTPHUBAIOTCS U OOCYXAAIOTCS pa3iMyuHble BOMPOCHl TEMAaTUKHU JAUCLHUILIIMHBI,
KOTOpPBIE BO3HUKAIOT Y HUX B MPOLIECCE CAMOCTOATEIBHOIN paboTHI.

B nporuecce 00y4eHus1 HCHOIAB3YIOTCS CIEAYIONINE TEXHOIOTUU IEKTPOHHOTO 00ydeHUs
U IUCTAaHLMOHHBIE 00pa30BaTeIbHbIEC TEXHOIOIUU!

DaexTponnsblii ynuBepcuter Moodle SAApI'Y, B KOTOPOM MPHUCYTCTBYIOT:

- 3aJaHus Ui CaMOCTOSITeNIbHONU paboThl 00yJaroImuXcs [0 TeMaM JUCLUIUINHBL,

- CpEeICTBA TEKYILEro KOHTPOJIS YCIIEBAEMOCTH;

- NpEe3eHTaluyu UBUAEO JIEKIIUH 110 TEMaM JUCLMILIMHBL,

- NPEICTaBIICH CIUCOK y4eOHOH JINTepaTyphl, pPEKOMEH IyEeMOM /ISl OCBOCHHS TN CIIUILITHEI;

- mpeacrasieHa MHGopManus o popMe U BpeMEHU MPOBEACHUS KOHCYIbTALUH 110 JUCLU-
IJIMHE B PEKUME OHJIANH;

- mocpencTBOM (hopyMa OCYIIECTBIISETCS CUHXPOHHOE M (MJIM) aCHHXPOHHOE B3aMMOJIEH-
CTBUE MEXKY 00Y4aIOIIMMHUCA U IIPETOAABATEIEM B paMKaX U3Y4YEHUS JUCIIUILINHBL.

6. [lepevyeHb JUIEH3MOHHOTO U (MJIH) CBOOOTHO PACNPOCTPAHAEMOT0 MPOrpaMMHOI0 odec-
neYeHus, UCMOJIb3yeMOro MpH OCYIIeCTBJEHHH 00pa30BaTeJbLHOr0 Mpolecca Mo JAUCHH-
IJINHE

B mporecce ocymiectBieHus 00pa3oBaTeNbHOTO Tpoliecca MO JUCHUIUIMHE UCIOJIb3Y-
FOTCS:
1) st pOpMHUPOBAHUS MATEPHAIOB [T TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOBEACHUS TIPO-
MEXKYTOUHOU aTTeCTaIuu, Ui GOPMHPOBAHUS METOJUICCKIX MATCPHUAIIOB IO TUCITUTUIAHE:

- MicrosoftOffice;

- Adobe Acrobat Reader;

-u3narenbckas cucrtema LaTeX.

7. IlepeyeHb COBpeMEeHHBIX NMPO(eCCHOHAIBHBIX 0a3 JaHHBIX M MH(OPMAIMOHHBIX CIIpa-
BOYHBIX CHCTEM, HCIIO0JIb3yeMbIX IIPH OCYlIeCTBJIEHNH 00pa30BaTeJbLHOI0 Mpolecca 1o Juc-
IHILIMHE (TPH He00X0AMMOCTH)

B npomnecce ocymiectBiaeHus: o0pa3zoBaTebHOTO Ipolecca MO JUCHUIUIMHE HCIONb3Y-
I0TCS:

- ABromarusupoBaHHas ~ OubOnnoreyHo-uH(popmaunoHHas  cuctema  «BYKU-
NEXTyhttp://mww.lib.uniyar.ac.ru/opac/bk_cat_find.php

- O6paszoBarenbHas miardopma «FOPaiiT» https://urait.ru/

8. IlepeueHb OCHOBHOI M JOMOJHUTEIHLHON y4eOHOI JUTEepaTyphl, pecypcoB HHpoOpMAIU-
OHHO-TEJIEKOMMYHHMKAIMOHHOH ceTH «HTepHeT» (MpM HE00X0AMMOCTH),pEKOMEHAYEeMBbIX
NJISIOCBOCHMS AU CLUILTTHHbI


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

a) OCHOBHAasI JIUTepaTypa

1. baBpun, W.UW. [luckperHas MareMaTuka. YUeOHUK W 3aJa4HUK : JUIS BY30B /
N. U. baBpun. — Mocksa : M3zngatensctBo IOpaiit, 2022. — 193 c. — (Bsicmee obpasoBa-
Hue). — ISBN 978-5-534-07065-1. — Texkcr : anextpoHHbIH // OOpa3oBarenbHas miaardopma
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/489360

2. Okynos, C.M. JluckperHas maremMaruka. Teopus U NpaKkTUKa pelIeHus 3ajad 1o HUH-
dbopmaruke [DneKTpoHHBIA pecypc]: yaeoHoe nmocobue/ OkynoB C.M.— DIEKTpPOH. TEKCTOBBIC
nannele— M.: BUHOM. JlaGopatopust 3uanwmii, 2015.— 422 c.— Pexum pnpocryma:
http://www.iprbookshop.ru/12221

3. Xarraptu, P. JluckperHas MaremaTuka Jjsl IpOrpaMMUCTOB [ DJIEKTPOHHBIN pecypc] :
yueb. nocobue 115 By30B / P. Xarraptu. — D1eKTpoH. TEKCTOBBIE 1aH. — 2-€ U3/1., ucnp. — MockBa
: Texnocdepa, 2012. — 400 c. — Pesxum gocrymna : http://www.iprbookshop.ru/12723

0) 10MOJIHUTE/IbHASA JIUTepaTypa

1. bamokeBuy, 3. JI. JluckpeTHas MaTeMaTrka [ DJIEKTPOHHBIN pecypc] : yueO.-1pakT. mo-
cobue / 3. JI. bamokesuy, JI. ®@. KoBanesa, A. H. PomaHHUKOB. — DIIEKTPOH. TEKCTOBBIC JIaH. —
Mocksa : EAOU, 2012. — 176 c. — Pexxum goctyma : http://www.iprbookshop.ru/10661

2. TamkoB, C.b. JluckpeTHas MareMaTHKa : y4eOHHK M NPAKTUKyM i BY30B /
C. b. I'amkos, A.b. ®ponoB. — 3-¢ u3a., ucnp. U gon. — Mocksa : M3natenscTBo Opaiir,
2022. — 483 ¢. — (Bricmiee obpazoBanue). — ISBN 978-5-534-11613-7. — TekcT : 37eKTpOH-
HbIl // OOpa3zoBatenpHas miardopma FOpaidt [caiir]. — URL: https://urait.ru/bcode/489165

3. T'mcun, B.B. J[luckperHas mareMaTHKa : Y4eOHHK M MPAKTHKYM JUis BY30B /
B. b. I'ucun. — Mocksa : U3parensctBo FOpaiit, 2022. — 383 c. — (Briciiee oOpa3oBanue). —
ISBN 978-5-534-00228-7. — Tekcr : snekrponusiid // OOpazoBarensHas miardgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/489055

4. 3apumnona, J. P. JIekuiuu o 1ucKkpeTHOM MaTeMaTruke. Maremaruueckas JIOTuKa [ JeK-
TPOHHBIH pecypc] : yueb. mocodue / 3. P. 3apunosa, M. I'. Kokotuukosa, JI. A. CeBacCTbsHOB. —
DNeKTpoH. TeKcToBble naH. — MockBa : PYJIH, 2014. — 118 c. — Pexum pgocryma :
http://www.iprbookshop.ru/22190

5. JluckperHas MaTemMaTHKa : yaeoHoe mocodue mis By30B / JI. C. Ananudes [u ap.] ; mox
HayyHoil pemakiueii A. H. Cecekuna. — Mocksa : M3narensctBo FOpaiit, 2022. — 108 c. —
(Beiciee obpazoBanmne). — ISBN 978-5-534-08214-2. — Texkct : anextpoHHbIi // Obpa3oBa-
tenpHas miatdopma KOpaidt [caiit]. — URL: https://urait.ru/bcode/492307

6. KoBanesa, JI. ®@. /luckpeTHas MareMaTHka B 3aqavax [DJIeKTpOHHBIN pecypc] : y4uel.
nocobue / JI. @. KoBaneBa. — DnekTpoH. TekcToBble AaH. — Mocksa : EAOU, 2011. — 142 c. —
Pesxxum nmoctyna : http://www.iprbookshop.ru/10660

7. IIpocsetoB, I'. . JluckpeTHast MaTeMaTHKa : 3314 U pelIeHHs : y4el.-TIpakT. mocodue
st By30B / I'. U. TIpoceToB. — 2-¢ u3., gon. — Mocksa : Anbga-IIpecc, 2009. — 238 ¢

8. COopHuK 3a1a4 1o Beiciei maremaruke. B 2 4. Y. 2 : yue6. mocobue / pea. A. C. Ilo-
crienoB. — Mockaa : FOpaiit, 2014. — 611 c.

9. Tapannukos, }0. B. JluckperHas maTematuka. 3aladyHuK : ydeOHOE mocoOue Ams By-
30B / 1O. B. TapanaukoB. — Mocksa : M3narensctBo IOpaiit, 2022. — 385 ¢. — (Bricmiee oOpa-
3oBanue). — ISBN 978-5-534-01180-7. — Tekct : snexTpoHHbIN // OOpa3zoBaTenbHas IaT-
dopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/489178

10. Cymomnaros, C. B. JluckpeTHass MaTeMaTuka : y4eOHHUK W MPAKTUKyM JUTS BY30B /
C. B. Cynonnaros, E. B. OBunHHHKOBa. — 5-¢ m31., uctp. u aomn. — Mocksa : 3marenbcTBo
FOpaiir, 2022. — 279 c. — (Beicmiee ob6paszoBanue). — ISBN 978-5-534-00871-5. — Texkcr
anekTpoHHsld  //  OOpazoBarenpHass  miarpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/488927

B) pecypcbl cetn «AHTEpHET»:

1. DnexTpoHHBIHA KaTajuor HayuHnoit oubmuorexuspl'y
(https://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

2. DnextponHas oubnmoreunas cucrema (ObC) mznatenscrBa «Opaitt» (https://www.
urait.ru).
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3. OmnektponHas Oubnmoreunas cucrema (OBC) wm3gatensctBa  «IIpocmekTy
(http://ebs.prospekt.org/).
4. Hayunas snexkrponnas oudmuorexka (HOB) (http://elibrary.ru)

9. MaTepuaibHO-TEXHUYECKas 0a3a, HEOOX0AUMAsA /IS OCYIIECTBJIEHUs 00Pa30BaTEeIbHOT0
npouecca no JMCUMIINHE

MartepuanbHo-TeXHUUYECKasl 06a3a, HeoOxoauMas AJisl OCYILECTBICHHS 00pa30BaTEIbHOIO
npoiiecca 1o AUCIUIUIMHE BKIIOYAET B CBOM COCTAB CIEIUATbHBIC TOMEIICHUS:

- yueOHbIE ayIUTOPUU JJIs TPOBEACHUS 3aHATUH JIEKIIMOHHOTO THUIIA;

- y4eOHBIC ayIUTOPUH JJIs1 IPOBEICHUS MPAKTUYCCKUX 3aHITHIA (CEMHHAPOB);

- yueOHBIE ayIUTOPUU AJIsl IPOBEJCHUS TPYIIOBBIX M UHAUBUYaTbHBIX KOHCYJIbTALIUN;

- y4eOHBIC aAyAUTOPHUH JIJISl TPOBEJCHUS TEKYIIIEro KOHTPOJS U MPOMEKYTOYHON aTTecTa-
11K

- IOMEICHUS IS CAMOCTOSITEIbHON pabOTHI;

- IOMEIIEHUS 711 XpaHEeHUS U IPO(PUIAKTHIECKOT0 00CITY)KUBaHHSI TEXHUYECKUX CPENICTB
00y4eHusl.

CreunanbHble TOMEUICHUS! YKOMIUIEKTOBAHBI CPEICTBAMHU OOYUYEHUS, CIY>KallUMH IS
npencTaBicHus yueOHoi nHpopmaruu 00IbII0# ayuTopun. [lomemmenus 11 caMOCTOSATENbHON
paboThl 00YYAIONINXCS OCHAIIEHBI KOMIBIOTEPHON TEXHUKOM C BOZMOKHOCTBIO MOJKIIOYSHUS K
cet «MIHTEpHET» M 00ECTICUEHUEM JIOCTYIIA K 3JIEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTeIbHON
cpene Apl'Y. B xaxpoi ayauropuu, rjae 00y4aroTCs HHBAUIbI U JIMIA C OTPAHUYEHHBIMH BO3-
MO>KHOCTSIMH 3/TOPOBbSI, IOJKHO OBITH MPEAYCMOTPEHO COOTBETCTBYIOIIEE KOJTUYECTBO MECT JIJIst
00y4aroIMXCcsl ¢ y4eTOM OIpaHUYCHHM UX 370pOBbs. B yueOHbIe ayaAuTOpHH J0MKEeH ObITh 00ec-
MEYCH OCCTIPENATCTBEHHBIA JOCTYI JIJIS O0YYaOIMUXCsl HHBAIUIOB M OOYYAIOIIUXCS C OTPaHU-
YEHHBIMH BO3MOXHOCTSMH 370POBBS.

ABTOD:

3aBenyrounii kKadeapoit qudepeHmais-
HBIX ypaBHEHUH, 1. ¢.-M. H.,
npodeccop E.U. Bepexuoii


http://ebs.prospekt.org/
http://elibrary.ru/

IIpunoxenne Ne 1 k paGoueii nporpaMme AUCHUILINHBI
«/luckpeTHasi MATEMATHKa»

DoH/I OLIEHOYHBIX CPEACTB
JJIS1 TPOBe/IeHNUs] TeKYylIeld ¥ MPOMeKYTOUYHOI aTTeCTAlIMH CTYIeHTOB
Mo AUCHUILINHE

1. TunoBble KOHTPOJIbHBIE 32/1aHUS WIN UHbIE MATEPHAJIbI,
Heo0X0uMBbIe VISl OLleHKH 3HAHUI, yMeHH i, HABLIKOB H (MJIM) ONBITA AeATeIbHOCTH, Xa-
pPaKkTepu3yOmmX 3Tanbl GopMUPOBAHNS KOMIIETEHIM A

KoHTpoJibHbIe 3a1aHNs U HHbIE MaTepUAaJbl, HCII0JIb3yeMble B Mpollecce TeKylleil aTTecTa-
1101011

[Tepeuens BOmpocoB i quanora-codeceoBanus (omnpoca)

Pazgen 1. AnreOpa MmHoOxKeCcTB

1. MaiiTe onpezeneHue MHOXKECTBA.

2. Kakue ObIBatoT MHOXKeCTBa?

3. Pacckaxkute 0 crioco6ax 3alaHusi MHOKECTB.

4. [laiiTe onpeneneHne NoIMHOKECTBA.

5. Kakue MHOKeCTBa Ha3bIBAIOTCS PABHBIMU?

6. Jlaiite onpeneneHne MOITHOCTH MHOYKECTBA.

7. Yto Ha3bIBaOT OyseaHoM?

8. Pacckaxure 00 onepanusax HaJl MHOXKECTBaMU: 00beAMHEHHE, IepeceyeHHe, Pa3HOCTb.
9. Ilepeuncinte OCHOBHBIE CBOICTBA ONEpaLIUi HAJl MHOKECTBAMHU.
10. Yro noHMMarOT 101 YHUBEPCAIbHBIM MHOKECTBOM?

11. laiiTe onpeaeneHne JOMOJHEHUS MHOYKECTBA IO YHUBEPCAIBHOTO.
12. Pacckaxkute o nuarpammax Jisiepa — Benna.

13. Kakue MHOK€eCTBa Ha3bIBAIOT SKBUBAJICHTHBIMU ?

Pa3nesn 2. Anredpa oTHOIICHH

. [laiiTe onpenenenre npsiMoro Mpor3BEICHUS.

. aiite onpenenenre 6MHapHOTO OTHOIIEHUS. [ToueMy OHO Ha3bIBaeTcss OMHAPHBIM?
. [lepeuncnure cnocoOsl 3ajaHNsl OMHAPHBIX OTHOLICHUH.

. UTo Ha3bIBalOT 00J1ACTHIO OIpeesIeHUs] ONHAPHOT'O OTHOIIEHUS?
. UTo Ha3bIBAIOT 00JIACTHIO 3HAYEHUI OMHAPHOTO OTHOILIEHUS?

. JlaiiTe onpeeneHne n-apHoro OTHOLIECHHUS.

. B xakoM ciyuae OMHapHBIC OTHOIIICHUS HA3bIBAIOT PAaBHBIMU?

. Jante onpenenenue Cyneprno3ulii OTHOLLIECHHHN.

. JaiiTe onpeneneHne MHBEPCUU OMHAPHOTO OTHOIIICHMUS.

10. YTo Ha3bIBAIOT CTENIEHBIO OTHOILIEHUS?

11. Pacckaxkure o npeactaBieHUN OMHAPHBIX OTHOIIEHUH rpadamu.
12. Ilepeuncaure cBoWcTBa OMHAPHBIX OTHOLICHUH.

13. Kakoe oTHOIIEHUE HAa3bIBAIOT OTHOLIEHUEM SKBUBAJIEHTHOCTU?
14. Pacckaxxure o Kj1accax SKBUBAJIEHTHOCTH.

15. JlaiiTe moustue pakrop-MHOKECTBA.

16. Yto Ha3pIBalOT pa3dbueHneM MHOXKecTBa?

17. Kakoe oTHOIIIEHHE HA3bIBAIOT OTHOIIEHUEM MOpsiaKa?

Pa3nes 3. DieMeHTbI KOMOMHATOPUKH

1. PacckaxuTe 0 MpuHIMITE MATEMAaTUYECKONW NHIYKIUU.

2. B yem 3akiroyaercs MpaBuiIo CyMMBI?

3. B yem 3akirodaercs IpaBUIIO MPOU3BEICHUS?

O 00 1IN DN K W —



4. JlaiiTe onpeneneHuss OCHOBHBIX (DOpMYII KOMOMHATOPHUKU: COUETAHUS, Pa3MEIlleHHs, TTepecTa-
HOBKH.

5. Uto Ha3bIBaeTcs oToOpakeHuem?

6. [laiiTe onpenenenne oopas3a dJIeMEHTA.

7. laiite onpeneneHus mpoodpasa dJIEMEHTA.

8. Pacckaxkute 0 ciocobax 3amanus 0ToOpakKeHUi

9. B kakoM cirydae oToOpaskeHHe Ha3bIBACTCS HHBEKTUBHBIM?

10. B kakom citydae 0TOOpa’keHHE Ha3bIBACTCS CIOPHEKTUBHBIM?

11. YTo Ha3bIBAIOT OMEKITHEH?

12. JlaiiTe MOHATHE KOMIIO3UITUN OTOOPAKCHUA.

Pa3nean 4. Jlornka BbicKa3bIBaHUI

1. JlaiiTe onpeneneHre BbICKa3bIBAHUSI.

2. [TpuBeauTe mpUMeEphI MPEUIOKCHHIA, KOTOPBIE SBIISIOTCS: ICTHHHBIMU BBICKA3bIBAHUSIMU, JIOK-
HBIMU BBICKa3bIBAHUSIMU U HE SIBJISIFOTCS BBICKA3bIBAHUSIMU.

3. Uro Ha3bIBa€TCS OTPUIIAHUEM BBICKA3bIBAHUs?

4. Y10 HaA3BIBACTCSI KOHBIOHKIIMEN BLICKA3BIBAHNN?

5. YUto Ha3bIBAETCS NU3BIOHKIIUEH BBICKAa3bIBAaHUMN?

6. UTo Ha3pIBaeTCA UMILJIMKALIMEN BBICKA3hIBAHUNA?

7. Yto Ha3bIBAETCS SKBUBAJICHIIMEH BhICKA3bIBAHUN?

8. JlaiiTe ornpezesieHne COCTaBHOIO BbICKa3bIBAHUS.

9. Uto Ha3bIBAIOT (OPMYIIOH JIOTUKH BHICKA3BIBAHHIA?

10. Kakas hopmyna J0rMKH HA3bIBAETCS TABTOJIOTHEH?

11. Kakast popmyrna TOruKr Ha3bIBaETCS IPOTHBOpPEUUEM?

12. JlaiiTe onpeieieHre OnpoBEP>KUMOM POpPMYIIBI.

13. [aiite onpeaeneHue BEIITOIHUMON (OPMYIIBI.

14. Kakue ¢hopMyIibl Ha3bIBAIOT PAaBHOCUIBLHBIMH?

15. JlaiiTe onpenesieHue JOTUYECKOTO CISACTBUSI.

16. Ilepeuncnure OCHOBHBIE TOTUYECKHE 3aKOHBI.

Paspnen S. Jlornka npeaukaros

. UTO Ha3bIBAIOT IPEAUKATOM?

. Kakum 06pa3om pasnuyaroTcsi NpeJuKaThl 10 YUCITY IePEMEHHBIX ?

. Naiite onpenenenue cBOOOIHON EpEeMEHHOM.

. [laiiTe onpeneneHre ICTUHHOCTHOTO 3HAYECHUS ITpEAUKaTa.

. UTO Ha3bIBaIOT MHO>KECTBOM MCTHHHOCTH NpeauKara’?

. PacckaxuTe 00 onepanusax HaJl MpeIUKaTaMU.

. Kakue npeaukarsl Ha3pIBatOT paBHOCUIIBHBIMU?

. [laiiTe onpenenenne JJIOrHYECKOro CIEeACTBUS MPEINKATOB.

. PacckaxuTe 0 KBaHTOPHBIX ONEpalUaX HaJ NpeIuKaTamHu.

10. Tlepeuncnute OCHOBHBIE CBOMCTBA ONEpalliy KBAaHTU(DUKAIIIH.

11. PacckaxkuTe 0 MPUMEHEHUN KBAaHTOPOB JJIs 3alIUCH MAaTEMATUUECKUX MPEATOKEHUH.
Pa3nen 6. ByneBbl pyHkun

1. Maiite onpenenenue OyneBoi GyHKIIMH OT N-MEePEeMEHHBIX.

2. CxonbKo OyneBbIX QYHKIMHM OT OAHON NEpEMEHHOM cyliecTByeT?

3. Ckonbko OyneBbIX (PYHKIMIA OT IBYX MEPEMEHHBIX CYIIECTBYET?

4. Ilepeunciante OCHOBHBIE OyJieBbIE (PYHKIIMH OT JIBYX ITEPEMEHHBIX.

5. CKOJBKO CYIIECTBYET pa3iuuHbIX HaO0poB (al, 02,..., an), rae al, a2, ..., an TpUHAIIEKAT
{0, 1}?

6. CKOJBKO CYIIECTBYET Pa3IUYHBIX OyNeBbIX (QYHKIUN OT N MEPEMEHHBIX?
7. B xakoM citydae OyneBbl (YHKIIMM Ha3bIBAIOTCS PABHBIMU?

8. MOXHO I ONPEJIeTUTh TIOHATHE PABEHCTBA JIJIsl OyNIEeBbIX (PYHKIIMHA C pa3HBIM YHCIOM Tepe-
MCHHBIX ?

9. Kakas nmepemeHHasi Ha3bIBaeTCs (PUKTUBHON?

O 01N DN K~ W~



10. xakast nepeMeHHasl Ha3bIBAETCsI CYILIECTBEHHON?

11. JlaiiTe onpeaeieHne Cyneprno3uiiny OyaeBbIX ) yHKITAN.

12. B kakoM ciyyae cuctema OyneBbIX ()yHKIMN Ha3bIBACTCS MOTHON?

13. PacckaxxkuTte 0 crienuaibHbIX Ki1accax OyiaeBbIX (PyHKITUN?

14. [Maiite onpeneneHne COOCTBEHHOTO Kilacca OyIeBbIX ()yHKITHIA.

15. JlaiiTe onpeaesieHne 3aMKHYTOTO Kjiacca OysaeBbIX (PyHKITUH.

16. ChopmynupyiiTe u f0Ka)XHUTE TEOpeMy 0 3aMKHyTOCTH KitaccoBPO,P1,L,M,S .
17. Chopmymupyiite u nokaxxkute Teopemy Ilocra.

18. MlaiiTe omnpeneneHuss KOHBIOHKTUBHOIO M JAU3BIOHKTUBHOIO OAHOWIEHOB. IIpuBenure npu-
MEpBI.

19. Haitre onpenenenne [JHD u KHO.

20. [Haiite onpenenenne CKH® u CIH®D.

21. Pacckaxxute o npeacrasienuu OyneBbix Gpynkuuii B CJJH® u CKHO.

22. Pacckaxute, kakuM 06pazom MoxHO coctaBuTh CKH® u C/IH® ¢ momoristo Tabiui UCTUH-
HOCTH.

23. Cymectyet iu CJIH® y TOKIeCTBEHHO J0KHON GHyHKIIUHA?

24. CymectByet ;iu CKH® 1 ToxaecTBeHHO UCTUHHOW (yHKINHU?

Pa3pnen 7. diemenTsl TeOpuu rpagos

1. Maiite onpeenenue rpada 1 OCHOBHBIX €0 COCTABIISIOIINX.

2. Naiite nmoustus rpada, Mmynsturpada, ncesaorpada.

3. Kaxkoii rpa¢ Ha3bpIBaeTCSI OpUEHTHPOBAHHBIM, HEOPUEHTHPOBAHHBIM?

4. JlaiiTe MOHATHS CMEKHOCTH U UHITUICHTHOCTH.

5. YTo Ha3bIBAIOT CTENEHBIO BEPILUHBI, [10JIYCTEIIEHbIO BEPIIHBI?

6. Kakas Hymepanus Ha3bIBae€TCs MPaBUIbHON?

7. Kakast BepiriHa Ha3bIBa€TCsl U30JIMPOBAHHOM, BUCSUE?

8. Kakue BepIIMHbI Ha3bIBAlOT CMEXHBIMU?

9. Pacckaxute o cioco0ax 3aganust rpados.

10. C noMo1Ibto Kakoi MaTpUIbl MOKHO BOCCTAaHOBUTH rpad?

11. JlafiTe onpenencuust u3omopdusmMa u romeomopdusma rpados.

12. JlaiiTe onpeneneHue Mapuipyra B rpage.

13. Yro Ha3bIBaeTCs LETbIO B Tpade?

14. Uto Ha3bIBaeTCS LIMKIIOM B rpade?

15. Kakoii rpad Ha3bpIBaeTCs CBI3HBIM?

16. B kakoM rpade oTHOIIEHHE CBA3HOCTHU SBJISETCS OTHOUIEHUEM SKBUBAJIEHTHOCTH?
17. Jlokaxute TeopeMy O CB3aHHOCTH JIBYX BEPILIHH I'pada ¢ HEUETHOM CTENEHBIO.
18. Kakas 1emnpb Ha3bpIBaeTCs 3IIepOBOit?

19. Kakoii iK1 Ha3bIBAETCSl TAMHUJIBTOHOBBIM?

20. Chopmynupyiite KpuTepuil siinepoBocTu rpada.

21. MaiiTe onpezenenus nepena, jeca.

22. ChopmynupyiTe OCHOBHYIO TEOPEMY O JI€PEBBIX.

23. PacckakuTe O TUIax BEPUIMH U LIEHTPAX JACPEBbIX.

24. JlaiiTe MOHATHE ITUKIOMATHYECKOTO Yrciia rpados.

25. Yemy paBHO IMKIOMAaTUYECKOTO YUCIIO JIepeBa, jieca?

26. [laiiTe ompeesneHue OCTaBHOTO JiepeBa CBsi3HOro rpada, MuHuManbHoro O/1.
27. MaiiTe onpejenenne IByA0JIbHOTO rpada.

28. Pacckaxkure 0 METOIMKE MPOBEPKH rpada Ha ABYAOIBHOCTb.

29. MaitTe onpezenenne ykiaaku rpada, MpaBmIbHOW YKIAAKU rpada.

30. Kakoit rpad HazpIBaeTCs MIOCKUM?

31. Yto Ha3bIBAIOT MJIOCKOW KapTOM?

32. PacckakuTe COOTHOILIEHHE MEKY KOJIMYECTBAMU BEPILUH, pEOep U TpaHel B INIOCKOM rpade.
®opmyna Ditnepa



HpI/IMCpBI Pa3HOYPOBHECBBIX 3aJaHui U 3a7a4 JIJIst MPOBCACHUSA IMPAKTUUCCKUX 3aHATUH 110 JHC-
OUIIIIHNHE «,HI/ICKPCTHaH MaTeMaTuka»

Pa3nes 1. Anredpa MHOKecTB

l. Jlame muokectBa A=11,2,3,4,5 6/ n B=14,5,6,7,8,9,10}.

Haittu AUB, A(1B, A\B, B\ A, AAB.

2. HailT MHOKECTBO BCEX MOJMHOKECTE MHOKeCTBA A = {1, 2, 3}.

3. Jlna naHHeIX MHOxecTE A = [2, S] u B ={5, 9) patitn AUB, A(B. A\B, B\ A, AAB.

Hao0paiuTs Bee MHOMKECTBA.
4. C nomouwelw muarpamm Jiinepa-Benna nposeputs, pasusl am muokectsa AU(BNC) wu

(AUBNC.
5. Onpenennts MowHocTs Muokectsa C = B\ A, ecin |A| =m, |B| =n.

6. [Ilycre yHHBEPCAILHBIM MHOMKECTBOM HBIAETCH MHOMKECTBO TOYEK IUIOCKOCTH.
Tpebyercs H300paInTL MHOMECTBA:

A:{(x,y]fx3+yl£1, Jc',yER‘},,E:‘:{(x,y]:’Jc:+(_1,'—1)2 <1, x,yER}.
AUB. ANB, ANB. (A\B)U(B\ 4).

Pa3nes 2. Anredpa oTHOIICHH I

1. Jdauel gea muomectsa A= W2, 1, }é} B= l—l 0, %} Haiigure npsmoe npouisenenue Ax B.

Haiijite MOLIHOCTE NPAMOTO Npon3Be/ienns |Ax Bl.

2. Haropona A s ropon B senyr ase noporu, a w3 ropoga B B ropoa ¢ - 3 noporn. CkonbKHMH
crnocobamu MoxkHO go0pateca u3 A 8 C qepes B7?

3. Hzobpazute Ha [I0CKOCTH Ax B " BxA, eciu A= {x eR/-2=x=<= 2},
B=lyeR/-2<y<-1lul<y<l}.

4. Jauel mupoxkectsa A= {a,b,c,d,e,f,g,h} n B= {1,2,3,4,5,6,7,8}. Ax B — MHO#eCTBO KNETOK
maxmMaTHOi gockn. ONHIIHTE NOAMHOMKECTBO DellLIX KINETOK [AXMATHOMH JOCKH.

5. Jlokasats pasenctso (A B)xC=(AxCYU(BxC).

6. M3 kakux nap cocrouT GHHAPHOE OTHOWIEHHE £ | 3aJaHHOe HA MHOKecTBe A

a) A= {2, 5, 8, ll}. (a,b)epera—b=3

g) A= {l, 2:, (a.bye pe>rab

7. Haiigure obnacts onpeleleHns H 001acTs IHAYEHHs CIeAyOMUX OHHAPHEIX OTHOILEH!I, 3a1aHHBIX
aa R.

a) (x,epeo(x+1) +(y—-2)" <16,y =1

6) (x, ¥) € p <> y=sinx

[MocTpoiite rpaduKn 3THX OTHOLIEHHI.

8. 3agano OMHApHOE OTHOINEHHE O = {{a, by/la= b, abe N}.

Kakumu ceoiicreamu  odnagaer jaHHoe OdHapHoe oTHOMeHWe? SlBnsercs M OHO  OTHOLIEHHEM
IKBHBAIEHTHOCTH, OTHOLIEHHEM Nopsijika’



Pa3nes 3. DiieMeHTBI KOMOHHATOPUKH

Sapava 1. Y Mamel 2 s0noxa W 3 rpywn. Kaxisld geHe B TeueHMe 5 gHeld nogpsg oHa
BbIJAET MO 0OHOMY DpYKTY. CKONBKWMK CNoCcobamiK 3To MOMeT ObiTe CASNaHO?

Japnaua 2. MNpeanpuaTHe MOMET MNPeaocTaEuTe padoTy No ogHOR CcneuwansHocTh 4
HEHIWMWHaMK, No ApYrod - 6 My®4kHaM, No TpeTeed - 3 paloTHWKAM HE3aBWCHMO OT
nona. CKoNbKMMK Crocobamd MOXHO SanonHWTe BaKaHTHele MecTa, ecnW WMewTcA 14
MNPEeTEHOEHTOE: § MeHWKWH 1 8 My#UnH?

3apgaua 3. B naccakuvpckoM noesge 9 BaroHoB. CHONBKMMKM  cnocobaMW  MOXHO
paccaavMTe B Noezne 4 UenoBeKa, NP YyCIoBWMK, UTO BCE OHM JO0NM¥HEl 8X3Th B PaZNWUHBIX
BaroHax?

3apaua 4. B rpynne 9 dyenoeex, CHONbKC MOo¥HO 00pazoBaTe PazHeixX NOArPYNN Npw
YCINOEKMM, UTO B NOArpynny EX04dT He Medee 2 yenoeek?

3apaua 5. Mpynny vz 20 CTYAEHTOR HYMHO pazfenudTe Ha 3 Epuransl, npMyeM B Nepey
Gpyragy A0NM¥HLI BXOOWTE 3 YeNoBeKa, BO BTOPYH — 5 WM B TPeTed — 12, CKONbKMMM
crnocofaMy 3To MOXHO CaenaTs.

Zapada 6. AnA y4acTWA B KoMadae Tpedep oTOWpasT 5 Maneduxob W3 10, CHONBKMMM
cnocofaMy oH MOXeT ChOPMWMPOBaThe KOMaHOY, 8K 2 onNpegeneHHblX MankdvKka JomKHbI
BOWTH B KOMaHOy?

Japaua 7. B waxMmatdoM TYPHWpPE MPWHKMMaNK ydacTke 15 WaxMaTWCTOB, NpyuuyemM
HKa¥abld M3 HWMX ChIMDan TOMbKO OOHY MapTHH C Ka¥dblM M3 0CTaNbHbIX., CKOMBKO BCETD
NapTWA ObIND ChIFPAaHO B 3TOM TYDPHUpE?

Jafaua 8. CKONbKO pPaznv4yHelx gpodeld MOMHO COCTaBMTE M3 4kcen 3, 5, 7, 11, 13, 17
Tak, 4ToOwl B Ka¥ayw Apobs BXOOWNM 2 PaznnuHslx 4vcna? CKOoNeKo CpegW Hux OyaeT
NpaeuneHsIX ApoSei?

Japava 9. CKONLKO CNOE MOMHO MNONYYWThE, MNEepecTaBnAs Oykeel B cnoBe [opa W
MHCTHMTYT?



Pa3gen 4. Jloruka BbICKA3LIBAHUNI

1. Haiitn necruHHoCcTHOE 3HaYeHHE GopMyIL:

a) (5<10)WIH (4 - npocroe uncio)

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

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

r) (2=23)TOIJIA 1 TOJILKO TOIJIA, KOTJIA (1 <10)

5 HocTponTs TaauiUy HCTHHHOCTH COCTABHOO BelckaspiBata [ = ((4 <> B)v C)a (4 — C)

3. CuenywuiMe BLICKA3LIBAHAA MOTYT OBITE HHTEPIPETHPOBAHE! KK COCTABHEIC, YKA3aTh 2eMEHTApHEIS
BEICKA3LIBAHHA HMX COCTABMIAIONIME, HAMKCATE (POPMYJB! [JaHHEIX BEICKA3BIBAHMIL M IOCTPOHTE TalAHLE
HCTHHHOCTH. YKa3aTh, KAKNE U3 BEICKA3BIBAHUIT PABHOCHIIBHBI.

F,: A nesepHo cienan pacyeT win eciin 5 peruni 3a1ady npasuisHo, To H C clenan 310 0es olnbok.

F,: Ecim A npasuibHO pelun 3atady, To amdo 5 ownbes, mnéo C caenan ee BepHo.

I JIn6o A mesepuo pewnn 3anady, muGo B pewmn ee BepHO B TOM H TONBKO B TOM clydae, ecnn C

PELLHII € BEPHO.
4. YkazarTb MHOXKECTBO HAOOPOB, YAOBICTBOPAIOUIMX YPABHEHHED:
F=((ArnB)—=(BAC)YvAvBvC=J1
5. Tlposeputs paBHOCHILHOCTS JABYX (ropmyn

F=(A>B)—>(C—o> AU F, =(B—>A) > (4> C).
6. YnpoctuTe  clelylllee  BhIPAKEHME M [I0K@3aTh, MYTO  OHO  TOMIECTBEHHO  HCTHHHO!

F=(AAB)>({(AnB)vCv ().

7. CemMbd, cocToAman U3 nati genopex: orua (A ), marepu (B) u tpex nouepeit (C. D, E) kynuna

Te/leBH30P. Y CIOBHIHCE, 4TO B IepBklil Bedep OyayT cMOTpeTh Nepeiadi B TAKOM Nopske:

. Korpa oren A emotpur nepegauy, To Mate B jenaer toue.

Jouepn D n E | ofe Wi 0/lHa H3 HUX, CMOTPAT Hepeaady.

H3 aByx uneHos cemblt — Math B 1 1ous C — cMOTPAT Nepelady ojjHa U TONLKO OHA.

Jouepn C'u D umn obe cmoTpat nepeaady, iH obe He CMOTPST.

Ecmn nous £ emotpur nepeaady, to oren A4 u gous D Toxke cMOTpAT nepeaady.

KT 13 41eHOB ceMBH B 3TOT Be4ep CMOTPHT Nepenady?

Paspnen S. Jlornka npeaukaros

5. Ha muomecree M = {1,2,3,...,2[)} 3a]1aHLI NPe/INKATEL
A(x): x —ue nenntees Ha 3,

B(x): x - neuernoe uncno;

C(x): x - npocroe uneno;

Dix): x kparno 5.

HaliTi MHOKECTBA HCTHHHOCTH CIIEYIOLMX NPE/HKATOB:

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. H2o00pa3nTe MHOKECTBA HCTHHHOCTH [IPeHKATOR

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

6) Qlx,y): 2x4+3v=5, x,veR

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

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

7. Buisicuure, paHociibiel 1K Ha muoskeetsax R, O, Z, N cueayionime npeaukars:

P(x): Jx=2-1x+2=0u 0(x): Vx* -4 =0.



Pa3znen 6. byiaeBbl pyHKUMHU

l.  TlpoBepHTh ABIAECTCA M JAHHAA CHCTEMA MOMHOM, HE3ABHCHMOI
a) {—i—;,l}
6) {+,v,1}
2. Tlpencrasere nanHyo Oynesy QyHKUMIO B BIje MHHAMansHOMH JIHD
a) f(Xx,y,2)=y-ZVvX-YyVX-ZVY-ZVX:J
6) f(x,y,2)=X-YyVy - ZVvX-ZVX- YV y-Z
3. Ilpencraeere Oynepy QyHKUHIO B BUAE MHOrowieHa KerankuHa
) 8(X, X7, X3) = (X VX VX3) (X VX VX3) (X VX, VX;)
6) (X, X5, X3) = (X, VXy V X3) (X VX5 VX3): (X VX, VX;)
4. Haiigure Bee PyHKUMH OT JBYX NepeMeHHLIX NPHHAUIEKALIHE JAHHOMY KIaccy

a) S (caMoJBONCTBEHHBIX (DYHKLIMIT)
0) L (nuuelineix dyHkumii)

Pa3pnen 7. diemeHnTsl Teopuu rpagos

1. a) 3anymepyiite npaBunsHO rpad.
0) Onumure, cKOIb MOKHO DONLUIHMH cnoco0aMu rpad), 3alaHHEI YepTemom.
B) Onpenenure UHKIOMATHYECKHE CTEIIEHH H THIIBI BEPILHH.
r) Haiinure nnamerp rpadga.
1) Orserere Ha Bonpoc: «Asnsercs mum rpah gepesom? Jlecom? Touemy?

pue. 1 pue. 2
2. Nane rpader G u H

T X

~

G H
a) onpenemre VG|, |EG|. |G|, |VH|. |EH|, |H
) cocrasere ans rpados G U H MATPHLE! CMEKHOCTH W HHIMIEHTHOCTH;
B) cocraeeTe A G M H crenenHkle nocnel0BaTelLHOCTH,
r) onpeelHTe, ABIAIOTCA IH JJaHHbIE FPadibl OMHBIMH, TYCTRIMH;,
[) onpenendTe YHCI0 CBATHOCTH rpados yneno pedepHoii cBATHOCTH,
€) yrakuTe B rpadax Bee pasieliTe/lbHele BEPLIHHEL, MOCTEL
iK) HalinTe paguyc, IHAMETP W LEHTp JaHHoro rpada;
3) pacnosnaiirTe, ABIAOTCA JIH JaHHLIE rPadsl 1BY0IBHEIMY,
i) pacno3HaiiTe, ABIAITCA ITH JaHHkIe rpadel 3iinepoBsIMy;
k) pacnoaHaiite, apnsAoTes 1M rpadel G 1 H maoMopdHEmvm.

£



[Tpumep BapranTa KOHTPOJIBHOH paboTHI

BAPHAHT MNeS
1. Maso vEHBepcamsHOe MHOEeCTEO URX Y Z ZU.

U={ab,cd} X={a,c}Y={ab.d} Z={b.c}
Haite:  a)(X nZ)UT 5) X 7. AX\Z
2, IIyvers A, B, C c U. IIpoEIns©CcTpHPOEATE € DOMOMBEY THATpAMM BeHHA:

AUBC)=(4UB)\(C\ 4)
AVBJCO =(ABNA O
3. JoxazaTs cOpaEeIHEOCTS (He HCNONB3VA AHATpaMMel Bemma): AJ(ANB)=4UB
4. Hzrpynmer, cocToamed B2 7 My#MHH H 4 ZeHITHH, H370 EEIOPATE § 9eT0EEK TAK, 9TODE CpeJH HHEX OBLTO He

meHee 2 HeHmHEH. CEONBEHMH CIIOCO0AME MOEHD 3T0 CIEIaTh”

5. bvkenl azOveim Mopze cOCTOAT H3 CHMBOIOE (TOUek H THpe). CEKONBKO OVEE MOZEHO H:0DpasHIb, eCIH
noTpedoBaTh, 9TOOE KA%Ja4 OVEEA COJep:%ana He DoJIee ETH CHMEQIOE?

6. J[IeeHATUATH VIeHHEAM BEIIAHLL JBd BAPHAHTA KOHIPOMBHOH padoTsl. CKOIBEHMH CHOCO0AMH HX MOZHO
NOCATHTE B JBa PAOA, ITO0E pAI0M He OBLIO OJHHAKOEEIX BEAPHAHTOE, 4 ¥V CHIANIEX APYVT 34 JpyToM OBUT OOHH
H TOT € BapHAHT

Kpurepuu onenku ¢popM TeKymero KOHTPOJIsi

Kputepuu onenku tecra

Tect — MUHCTPYMEHT OlLIEHUBAHUS YPOBHS 3HAHUN CTYJEHTOB, COCTOSALINI U3 CUCTEMBI Te-
CTOBBIX 3a/IaHNH, CTAHAPTU30BAHHON MPOIIETyPhI IPOBEICHUS, OOPAOOTKH U aHAIHM3A PE3YJIbTa-
TOB.

OneHKa «OTJIMYHOY BBICTABIISICTCS TIPH YCIIOBUU NIPABWIIBHOTO OTBETA CTYJICHTA Ha OoJiee
yeM 85 % TeCcTOBBIX 3aIaHUH.

OreHKa «XOpOIIO» BBICTABJISCTCS MPH YCIOBUH MPABUIIBHOTO OTBETa CTyIeHTa Ha 71-
85 % TecTOBBIX 3aJaHUN.

OneHKa «yJIOBJICTBOPUTEIHLHOY» BBICTABISICTCS TIPH YCIOBHH NPABHILHOTO OTBETA Ha 56-
70 % TecTOBBIX 3aJaHUN.

OreHKa «HEYTOBJICTBOPUTEIHLHO» BBICTABISICTCS TIPH YCIOBHH TPABHILHOTO OTBETA Ha
55 % TecTOBBIX 3aaHUI U MEHEE.

Kpurtepun oneHKH yCTHOrO0 onpoca (auaJjiora-cooece10BaHms)

Ormpoc — METOT KOHTPOJISI 3HAHUH, 3aKITFOYAIOIIUIICS B OCYIIIECTBICHUN B3aUMOCHCTBUSA
MEXIy MPENoiaBaTesieM U CTYJIEHTOM MOCPEACTBOM MOJYyUYEHHUSI OT CTYZEHTa OTBETOB Ha 3apaHee
chopMyIUpOBaHHBIE BOIIPOCHI.

O1neHKa «OTJIMYHOY BBICTABJISETCS 32 MOJHBIA OTBET HA MTOCTaBJIEHHBIN BOIIPOC € BKIIIOYE-
HUEM B COJIEp’KaHHE OTBETA JIEKIINH, MAaTEPUAJIOB yUeOHUKOB, TOTIOJHUTEIBHOM JIUTEpaTyphl 0€3
HaBOJSIIIUX BOIIPOCOB.

Or1eHKa «XOpOIIIOY BBICTABIISIETCA 32 MOJHBIA OTBET Ha IMOCTABJIEHHBIN B OMTPOC B 00BEME
JIEKIIMU C BKJIFOUEHHEM B COZAEpKaHHe OTBETa MaTepHalioB YUY€OHUKOB C YETKUMU OTBETaMHU Ha
HABOJISIIITUE BOTIPOCHI MPETogaBaTesl.

OreHka «yIOBIETBOPUTENHLHOY» BBICTABISETCS 32 OTBET, B KOTOPOM 03BYYEHO 0Ooiiee mo-
JIOBUHBI TPEOYEMOTO MaTepHaia, ¢ MOJIOKUTETHFHBIM OTBETOM Ha OOJIBIITYIO YaCTh HABOSIIIUX BO-
IIPOCOB.

OneHka «HeyJOBJIETBOPUTEIHHOY» BBICTABIISIETCS 32 OTBET, B KOTOPOM 03BYUE€HO MEHEE I0-
JIOBHHBI TPeOyeMOro MaTepHalia Uiy He 03BY4EHO IIaBHOE B COJIEP>KaHUU BOMIPOCA C OTPUIIATENb-
HBIMHW OTBETAaMH HA HABOJAAIIHUE BOIIPOCHI MM CTYACHT OTKa3ajJCia OT OTBETA oe3 npeaBapuTeiib-
HOTO OOBSICHEHUS YBOKUTEIHHBIX MPUYHH.



Kputepuu oueHKHu peieHus 3aaa4

[Ipu pemeHNH MPaKTHUECKUX 3aaHUH Pa3pemieHo MOJb30BaThCsl TAOJMYHBIMU, HOpMa-
TUBHBIMH, CIICIIUATM3UPOBAHHBIMU YIIPABICHUYECKUMHU, BEPOSATHOCTHO-CTATUCTUICCKUMHE, SKOHO-
MHUKO-(DMHAHCOBBIMHU CIIPAaBOYHBIMHU MaTepUAIaMHU.

OneHKa «OTIUYHOY» - CTYICHT SICHO M3JIOXKHJI YCIIOBUE PEIICHHUS 33/JaHUsI ¢ 000CHOBaHUEM
TOYHOM CCHUTKOM Ha (popMyJibl / IpaBuiIa / 3aKOHOMEPHOCTH / SIBJICHUS;

OreHKa «XOpOIIIO0Y - CTYICHT M3JI0KIII YCJIOBHE PEIICHUS 3aJaHus], HO C OTJCIIbHBIMH HE-
CYIIECTBEHHBIMU HETOYHOCTSIMH TIPH CChIIKAX Ha OPMYIIBbI / TpaBHiIa / 3aKOHOMEPHOCTH / SIBJIE-
HUS;

O1eHKa «yJOBIECTBOPUTEIBHO» - CTYJCHT B IIEJIOM HM3JIOKWII YCIIOBHE PEIICHUS 3aaHus,
HO C OTJENIbHBIMH CYIIECTBEHHBIMU HETOYHOCTSIMU TIPH CChUTKAX HAa OPMYIIBI / paBuia / 3aK0-
HOMEPHOCTH / SIBJICHUS;

OrneHKa «HEYIOBICTBOPUTEIILHO» - CTYACHT HE YSCHUJ YCIIOBHUE PEIICHUS 3aJaHUs WU
penieHre He 000CHOBAJI CChUIKaMU Ha (hOPMYJIbI / paBwiIa / 3aKOHOMEPHOCTH / SIBIICHUS.

2. CiuCcOK BONPOCOB M (MJIM) 3aJaHUH /151 MPOBeIeHUs MPOMEKYTOUHOM aTTecTAllMU

DK3aMeH IPOBOJIUTCS B MUCbMEHHOM Gopme 1o Ouiieram, coliepKalliuM TeOpeTUIECKHUe
BOIpoCH! U 33aauu. Ha Hanucanue teopun naercs 30 MUHYT, Ha pelieHue 3aaa4d orsoautcs 60
MHHYT.

BOHpOCbl JJIsI MOATOTOBKH K 3a4€TY

1. MHOXXecTBa: onpeziesieHle, Clloco0bl 3a1aHNUs, BUJIbl MHOXECTB.

2. Onepauuu HajJ MHOXKECTBAMHU, CBOMCTBA ONepaliiii HaJl MHOKECTBAMHU.

3. duarpammsbl Diinepa—BeHnHa.

4. KoHeuHble MHOXKECTBA: (POPMYJIIBI BKIIFOYCHHUS U HCKITIOYCHHUS, TIOACYET KOJINYECTBA dJIe-
MEHTOB BKOHEUHBIX MHOKECTBAX.

5. buHapHbI€ OTHOILIEHUS: ONpEeNIEHNE, CBOICTBA, MPECTABIEHNE OMHAPHBIX OTHOLLIEHUI
rpadamu.

6. OTHOIIEHUE YKBUBATICHTHOCTH. OTHOIIICHHUE MOPSAKA.

7. yHKIMH U OTOOpaXKEHUsI: ONpeIeTIeHUs, CBOMCTBA.

8. IlpuHuun MmaTeMaTuyecKo MHAYKIMHU. Pa3HOBUIHOCTH METO/IbI MATEMAaTHYECKON MHAYK-
LUU.

9. OcHoBHBIE (POPMYJIBI KOMOMHATOPHUKHU.

10. Bricka3piBaHM: ONIPEEICHNE, ONIEpAlMU HAJl BEICKa3bIBaHUAMM.

11. Jlornueckas popmyna. ToxnecTBEHHO-UCTUHHBIE (POPMYIIBI, TOXK/IECTBEHHO-JIOKHBIE
dopmyinbl. PaBHOCHIIBHBIE (POPMYIIBIL.

12. OcHOBHBIE JOTHYECKHUE 3aKOHBI. MeTouKa yrnpoieHus: opMyJI JIOTUKH C TOMOLIBIO
PaBHOCHJIBHBIX NTPe0Opa30BaHU.

13. IlpenukaTsl: onpesesenne, 00J1acTb ICTUHHOCTH, TOK/IECTBEHHO UCTUHHBIC U JIOKHBIE,
BBITNIOJIHUMBIE IIPEIUKATEI.

14. Oneparuu HaJ IpeIUKaTaMH.

15. KBaHTOpBI CyIIeCTBOBAaHMSI U BCEOOIIHOCTH: ONpEieNieHHe, CBOUCTBA.

16. bByneBbl pyHkuuu: onpenenenue, OyneBbl GyHKIMN OJHON U IBYX IIEPEMEHHBIX, TEOpeMa
0 ynciue OyneBbIX (PYHKIUI OT N MepeMeHHBIX.

17. PaBenctBo OyseBbIx GyHKIMI. OCHOBHBIE 3aKOHBI.

18. Cucremsl OyneBbIX (GYHKLUH: ONpeaesieHe, ClielUalbHble KJIacchl OyaeBbIX (PYHKIIHMA.
19. Hopmanehsie popmsl (IHD, KHO, CAHD, CKHD).

20. IIpencrasnenue 6ynesbix pynkuuii B CAHD, CKHO.

21. MunnmMm3ais 0yneBbIx GyHKIIAN.

22. Onepanusi IBOMYHOTO CIOKEHUS U €€ CBOMCTBAa. MeTolnKa pecTaBiIeHus OyleBoi



GbyHKIMH B BUIe MHOTOWIeHA JKeralkuHa.

23. I'padbl: OCHOBHBIC IOHATHS, BUBI.

24. Crioco0Osl 3amanus rpadoB. MaTpuuHoe 3a1aHue rpados.

25. U3omopdusm u romeomopdusm rpadoB: onpeaeneHue, npumepsl. MeToinka NpoBepKu
napsl rpadoB Ha H30MOP(HU3M U TOMEOMOPPH3M.

26. MapuipyTsl, IIeNH, KOHTYPBI ¥ [IUKJIBI B rpade.

27. Yactu rpada, CBSI3HOCTh C CHIIbHAS CBSI3HOCTh. KOMIIOHEHTHI cBsi3HOCTH rpada. MeTo-
JTMKa BbIJIEJICHHUS] KOMIIOHEHT CBSI3HOCTH B rpade.

28. DiisiepoBBI LIETIH U LUKJIBL. | 'aMUJIbTOHOBBI LIETIH U LIUKJIBI.

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

30. 'eomerpuueckas peanuzanus rpados. JJuamerp u paguyc rpada. LlenTpanbHble u nepu-
(dbepuitHbic BEPIIUHEI.

Ipumep 3axay as 3a4éra

B kakom w3 rpaue  He CYWECTBYET JLICPOBA UHKIA

/N

B kakom u3 rpadoB He cYymIECTBYET rAMIILTOHOBA IHKIA

/\

Kakoii H3 MATPHI CMEKHOCTH BEPIIHH ONHCLIBACTCH AAHHLIE rpad 3 4

Hp aBUJIa BBICTABJICHUS OLICHKMU:

OreHKa «3auTeHO» BBICTABISIETCS CTYAEHTY, Y KOTOPOro Kakaas KOMIETEeHIHs (IIOJIHO-
CTBIO WJIM YaCTUYHO (hopMUpyeMas TaHHOM NTHUCHUIUIMHON) copMUpOBaHa HE HIKE, YeEM Ha I10-
pPOTOBOM YpOBHE.

OrneHka «He3a4TeHO» BBICTABISIETCS CTYJEHTY, Y KOTOPOTo XOTs Obl OJHA KOMIETEHIIUS
(TMTOJIHOCTBIO WJIM YaCTHYHO (hOpMUpyeMasi JaHHOW AMCLUIUIMHON) cOpMUpOBaHa HIKE, YEM Ha
MIOPOTOBOM YpPOBHE.



IToporosslii ypoBeHb (00111e XapaKTEPUCTHKH):

BJIaJICHUE OCHOBHBIM 00bEMOM 3HAHUH IO MPOTPaMMe JTUCITUTIIINHBI,

3HaHHE OCHOBHOW TEPMHHOJOTMH JaHHOW OOJACTH 3HAHWH, CTHIUCTUYECKH TPAMOTHOE, JOTMIESCKU
MPaBUIIBHOE U3JI0KEHUE OTBETA HA BOMPOCHI 0€3 CYIIECTBEHHBIX OIUOOK;

BJIaJICHHE WHCTPYMEHTapUEM TUCIUIUINHBI, YMEHUE €Tr0 UCTIONb30BaTh B PEIICHUH CTaHIaPTHBIX (TH-
TTOBBIX ) 33]1aY;

CIOCOOHOCTH CaMOCTOSITENILHO MPUMEHSTH TUIIOBBIE PEIICHUS B paMKaxX paboueli mporpaMMbl JUCIIH-
TUTHHBL,

YCBOCHHUE OCHOBHOU JINTEPATYPhl, PEKOMEHJIOBAHHOW paboUeii MporpaMMOU JTUCIIUILIVHEI;

3HaHWE O0a30BBIX TCOPHUH, KOHIICTIIMHA M HANPaBICHUMN 10 U3y4aecMOW JUCIUTUIMHE;
caMocCTosITeIbHas padoTa Ha MPAKTUYCCKUX U Ja00pATOPHBIX 3aHATHIX, IEPUOINICCKOS YUaCTHE B
IPYIIOBLIX OOCYKIACHHUSX, IOCTATOYHBIA YPOBEHD KYJIBTYPhI HCITOJHEHUS 3a/1aHUH.

IIpoaBuHYTHI YpOBeHb (00IIHE XapaKTEPUCTHKH):

JOCTaTOYHO IIOJIHBIE ¥ CUCTEMAaTU3UPOBAaHHbIE 3HAHUS B 00bEME MPOrpaMMbl JUCLUILIUHBI;
HCIOJIb30BaHUE OCHOBHON TEPMHUHOJIOTUH JAaHHON 007aCTH 3HAHUH, CTUIIMCTUYECKU IPaMOTHOE, JIO-
TMYECKH [IPaBUIIbHOE U3JI0KEHHE OTBETA HA BOIIPOCHI, YMEHHE A€IaTh BBIBOBL;

BJIAACHUEC UHCTPYMCHTAPUEM NJUCHUIIIIMHBI, YMCHHUE €0 UCII0JIb30BAaTh B PCIICHUN y‘IC6HI)IX " 1I1po-
(hecCHOHANBHBIX 3aJ1a4;

CIOCOOHOCTD CaMOCTOSITENILHO pElIaTh CIOXHBIE 3a1add (mpoOyieMbl) B paMmKax pabodeld mpo-
Ir'paMMBbI IUCIUITINHBI;

YCBOCHHE OCHOBHOW W JIOTIOJIHUTENBHOH JINTEpaTyphl, PEKOMEHJOBAHHOW pabodeill mporpaMMoi
JUCLUIUTAHBI;

YMEHUE OPHEHTHPOBATHCSI B 0a30BBIX TECOPHAX, KOHLEMIMSIX M HAIMPABICHUSIX MO M3y4aeMOi
JUCLUIUIMHE U 1aBaTh UM CPAaBHUTEIIbHYIO OLICHKY;

caMoCTOsITeIbHasl padoTa Ha MPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHSX, Y4aCTHE B IPYMIIOBBIX 00-
CYXKJICHUSIX, BBICOKMI YPOBEHb KYJIbTYpbl HCIIOJHEHUS 3aJaHUM.

Bbicokuii ypoBeHb (00IIMEe XapaKTEePUCTHKH):

CHUCTEMAaTHU3UPOBaHHbIC, IIYOOKWE M TIIOJIHBIC 3HAHUS IO BCEM pas3zeiiaM JUCIUILTUHBL
TOYHOE UCIOJIb30BaHUE TSPMUHOJIOTHH JaHHON 00JaCTH 3HAHWM, CTHUJIMCTUYECKH T'PaMOTHOE, JIO-
TUYCCKH MIPABUILHOE U3JI0KCHHUE OTBETA Ha BOIIPOCHI, YMEHHE JIeIaTh 000CHOBAaHHBIC BBIBOJIHI;
0e3ynpeyuHoe BiaJICHUE HMHCTPYMEHTAPUEM  JIUCIUILIMHBI, YMEHHE €ro MCIOJb30BaTh B ITOCTA-
HOBKE Y PEIICHUU HAy4YHBIX M MPO(ECCHOHATIBHBIX 3a/1a4;

CIIOCOOHOCTH CaMOCTOSITENIFHO M TBOPYECKH PeliaTh CIOXKHBIC 3a71a9u (MpoOJIeMbl) B paMKax pado-
Yel MporpaMMBbl JTUCIIUILINHEI;

TIOJTHOE Y TITy0OKOE€ YCBOCHHE OCHOBHOM W JIOTIOIHUTEIILHOW JINTEPATYPhI, PEKOMEHI0BaHHON pabo-
Yyell NporpaMMoi AUCLMILIMHBL,

YMEHHUE OPUEHTHUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHIICTIIIMIX U HAMPABICHUSIX TI0 U3yIaeMOU HC-
LUTUTAHE U 1aBaTh UM KPUTHYIECKYIO OIICHKY;

aKTUBHAs CaMOCTOsITEIbHAs paboTa HAa NMPAKTUYECKUX U TaOOPATOPHBIX 3aHATHUSX, TBOPUECKOE yUacTHe
B TPYNIOBBIX 00CYKICHUSX, BBICOKUI YPOBEHb KYJIbTYPbl HCIIOJTHEHUS 3alaHUM.



IIpunoxenne Ne 2 k padoueil nporpaMme AUCHUILINHBI
«/luckpeTHasi MATEMATHKa»

MCTOIII/I‘-ICCKI/IC YKa3aHuA QJId CTYACHTOB I10 0OCBOCHHIO JTUCHUIIJINHBI

N3ydyeHne quCUMIUIMHBI TPEOYyeT CUCTEMATHUYECKOIO U MOCIEI0BATEIbHOIO HAKOIICHUS
3HaHWM, CJIe0BaTENIbHO, NIPOIYCKU OTAEIbHBIX TEM HE MO3BOJSAIOT IIyOOKO OCBOUTH IPEAMET.
[ToaToMy HEOOXOIUMO MTOCTOSIHHO OCYLIECTBIIATH KOHTPOJIb HAJl CUCTEMATUYECKON paboTOM CTY-
JICHTOB. B Hauase n3ydeHus AMCLUUIUIMHBI CTYAEHTAM HEOOXOIMMO O3HAKOMUTBCS C COAEpKa-
HUCM pa3acioOB JUCHUILIMHBI, C HCJIAMHA U 3aa4aMU KypcCa, CBA3AMUA C APYTUMU JUCHUIITIMHAMMU,
CIMCKOM OCHOBHOM U JIONOJIHUTENIBHON JIUTEPATyphl, TpaQUKOM KOHCYJIbTALMH IIpernoiaBaTes.

[Tocne nexkuuu CTyAeHTH 00pamaroTCs K JAHHBIM UCTOYHHUKAM JUIS 3aKPETUICHUs 3HAHUH
II0 PACCMOTPEHHBIM Ha JIEKIUM BompocaM. B ciydae 3arpyaHeHuss HEOOX0qUMO 0OpaTUThCA 3a
KOHCYJIbTAIIEe! K MPENoJaBaTesio B COOTBETCTBUHU C YTBEPKICHHBIM IpagKOM KOHCYIIbTAIHH.

J1o o4epeHOro NPAKTUYECKOTO 3aHATHS 110 PEKOMEHIOBAaHHBIM MCTOYHHUKAM CTYIEHTaM
HE00X0AUMO MpopadoTaTh TEOPETHUECKUH MaTepHaj, COOTBETCTBYIOIIMK Teme 3aHsTus. [lpu
HOJrOTOBKE K MPAKTHUUYECKUM 3aHATHSIM CIIEAYET MCII0JIb30BaTh JIEKIMU U YUeOHYIO JIUTEPaTypy
Ha IMPAKTUYCCKOM 3aHATHUU CTYACHTHI JOJDKHBI HPUHUMATD aKTUBHOC Y4aCTHC B O6CY)KI[€HI/II/I I10-
CTaBJICHHBIX BOIIPOCOB, C KOTOPBIMH PEKOMEHYETCSI 03HAKOMUTBCS 3apaHee, a TAKKE B PEILICHUN
3az1ad4.

CamocrodrenbHas paboTa CTYACHTOB COCTOUT B OoJiee TIIATEIbHOM HM3Y4YE€HUU MpPEeasio-
JKEHHOTO IIPENOJAaBaTeIIEM TEOPETUYECKOrO0 MaTepHasa, JaHHOTO Ha JIEKIHUSAX Ha OCHOBE BBLIO-
*eHHbIX B cucteMe Moodle npesenTaruii, KOHCIIEKTOB ¥ BUICO3AIHCEH JICKIMI U JTOTOJIHUTEIb-
HBIX HCTOYHHMKOB, YKa3aHHBIX B CIIMCKE JUTEPATYpPHIL. I IPOBEPKU Ka4eCTBA U3y4YEHHUs MATEPU-
aJla K OTZAEJIbHBIM T€MaM IPEyCMOTPEHBI 3alaHus )11 CAMOIIPOBEPKH.

3amaun UIsi CAaMOCTOSTENBHOTO PelIeHNs (OPMYITUPYIOTCS HA JIEKIUSAX M MPAKTUYECKUX
3aHATHAX. B KauecTBe HUX JJOMa CTY/AEHTaM MpeAararTcs 3a/1a4i, aHaJIOTHYHbIE pa300paHHbIM
Ha MPAaKTUYCCKHUX 3aHATUAX. BHOCJIGIICTBI/II/I PEIICHUC 3TUX 3aJiad TP HAJIUIHUU BOIIPOCOB CO CTO-
POHBI CTYACHTOB pa3dupaeTcs Ha MOCIEAYIOIINX 3aHATUAX U/ 00CYXK1aeTcs B yare.

Hpenoz{aBaTem) OLCHUBACT MHIAUWBHUAYAJIBbHO pa60Ty KaXXJI0ro Ctya€Hra Ha OCHOBaHWU
IIPOBEICHHBIX ONPOCOB, PELICHUS 3a/1a4 U IIPOMEKYTOYHBIX KOHTPOJIBHBIX MEPOIIPUATU.



