MMHOBPHAYKH POCCHUHA
SApocaasckuii rocygapcrBeHHblii yausepeurer uM. ILI. lemunosa

Kadenpa nuddepennmanbHbpix ypaBHEHHHA

YTBEPXIAIO

Jlexan pusnueckoro axkynprera

rieeKe
<
e

L~  W.C.Orues

(noonucw)

«23» mas 2023 1.

Pabouas nporpamMma TUCHHUIUIAHBI
«JlucKpeTHas MaTEeMAaTHKA»

HanpaBnenune noaroToBku
«11.03.01 Paguorexauka»

Hamnpasnennocts (poduis)
«00 PagnorexHuka

®dopma 00yueHust

O4YHas

IIporpamma paccMoTpeHa [Iporpamma onobpena HMK
Ha 3ace/laHuu Kadeapsl MaTeMaTU4ecKoro GakyiabTeTa

ot «19» ampens 2023 rona, mpotokon Ne 8 npotokos Ne 9 ot «3» mast 2023 roga

Apocnasib



1. Ilesin ocBOEHUSI AUCHUILINHBI.

Henstmu ocBOeHMSI TUCHUIUIMHBI "J[MCKpeTHas MareMatuka' SBISIFOTCS (OPMUPOBAHUE
MaTeMaTU4YeCKOl KyJIbTypbl CTyAEHTa, (yHIaMeHTalbHas MOATrOTOBKAa MO OCHOBHBIM pazjienaM
JUCKPETHOM MaTeMaTHKH, OBJIaJIEHUE COBPEMEHHBIM MATEMaTHYECKUM amnmnapaToMm i Jallb-
HEHIIIEero UCIOJIb30BAHUS MIPU PEIICHUN TEOPETUUECKUX U MPUKIAIHBIX 3a/1a4.

2. MecTo TMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl.
JuctummHa «JlucKpeTHas MaTeMaTHKa» OTHOCUTCS K 00s3aTennbHOM yacT biioka b1 u siB-
JsieTCs 4acThio MoAyJis «MaTeMaTukay.

JIJis yCHeNIHOTO M3YYCeHHsSI ATON TUCIUILUIMHBI HEOOXOAUMBI 3HAHUS B YMEHUs, IPHOOpe-
TEHHBIE B PE3YJIbTATE OCBOEHHUS IIKOJIBHOTO Kypca MaTEeMaTHKH, & TAKKE€ HEKOTOPBIX PA3EIIOB
U3 MaTEMaTHYECKOTO aHAJIN3a U aIreOphl.

JluckperHas mMaTeMaTUKa OTHOCHUTCSI K YHMCIy OCHOBHBIX Pa3Z€lIOB COBPEMEHHOW MaTe-
MaTHKH. 3HaHUE OCHOB JIMCKPETHOM MAaTEMAaTHKH SIBJISETCS BaKHOW COCTaBISIOLICH oOIIel ma-
TEMaTHUYECKON KYJIbTYpPbl BBITYCKHHKA. DTH 3HAHHUS HEOOXOAMMBI KaK MPHU MPOBEICHUH Teope-
TUYECKUX HMCCIEAOBAHUN B PA3MYHBIX O0JIACTSAX (U3HMKH, TaK U MPHU PEIICHUU MPAKTUICCKIX
3aJa4 U3 Pa3HOOOpa3HbIX MPUKIAJAHBIX OOJiacTeil. 3HaHUS W HABBIKU, NOJyYEHHBIC MIPH H3yue-
HUU JUCIHILIUHBI, UCIONB3YIOTCS CTYICHTAaMHU B TpOIecce M3y4eHHsS BCeX oOmienpodeccuo-
HaJbHBIX U CHIEUUATbHBIX JUCLHUILINH.

3. IlllanupyemMble pe3yabTaTbl 00y4eHHUs MO JMCHHUILINHE, COOTHECEHHBIE ¢ MVIAHUPYEMbI-
MH pe3yJIbTAaTaMH OCBOEHHUsI 00pa30BaTe/JbHON MPOrpaMMbl

IIponiecc u3ydyeHus AUCUUILIMHBI HAapaBjieH Ha (OPMHUPOBAHUE CIETYIOIUX 3JIEMEHTOB
kommereHmii B cootBercTBuu ¢ ®I'OC BO, OIl BO u mpuobpeTeHus Cleayloumx 3HAHHM,
YMEHUH, HaBBIKOB U (WJIM) OIBITA 1EATEIbHOCTH:

®opmupyemas komneTeH- | HIMKaTOp 10CTHKEHUS Ilepeyens
M KOMITeTeHIIUH IUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHUs!
(xoa 1 popMyIHPOBKA) (xoa u GpopMyJIMPOBKA)

Oo6menpodgeccnoHaJbHbIe KOMIETEHIHH

OIIK-1 NA-OIIK-1.1 3HaTh:

Cnocob6eH ucnomnb30- OcymiecTaser no- - OCHOBHBIC IIOHATHUSA AUCKPETHOU MaTeMa-
BAaTh IOJIOKEHHUS], 3aKO- | CTAHOBKY 3aJ1a4H, BbI- | TUKH, ONPEACIICHHAS] U CBOMCTBA UCIOJIb3Y-
HBI U1 METOJIBI €CTE- Oupaet ciocob eé eMbIX MaTEeMaTHYECKUX OOBEKTOB;
CTBEHHBIX HaYK M Ma- peuieHusl. -QpOpMYIUPOBKH YTBEPKAECHUIN, METO/IbI
TEMAaTUKU JJI pELICHUS UX JI0Ka3aTeIbCTBA, BOBMOXKHBIE Cephl UX
3a/1a4 MHKEHEPHOM Jie- MIPUIIOKEHUH.

ATEIIBHOCTH. YMers:

- peuaTth 3aJ1a4M TEOPETUYECKOTO U MPHU-
KJIQJIHOT'O XapaKTepa U3 pa3jIuyHbIX pas3je-
JIOB TUCKPETHON MAaTEMaTUKH;

Bnaners:

- MaTEMATHYECKUM allapaToM JUCKPET-
HOM MaTeMaTHUKH.

- METOIaMU JI0OKA3aTeNIbCTBA YTBEPKIE-

HUU.
NJI-OIIK-1.2 3HaTh:
IIpuMmeHsieT MaTeMa- | -OCHOBBI IIOCTPOCHUS KOMITBIOTEPHBIX
THYECKHI anmapar, JIMCKPETHO-MaTEMaTUYECKUX MOJEIIEH.
¢du3nueckre 3aKOHbI U | YMETh:
TEOPHH JUJIS PEIICHUS | - T0KA3bIBAaTh YTBEPKICHHUS.
IIPUKIIAJHBIX U Teope- | Braners:
THYECKHX 3a/1a4. - HABBIKAMU aJITOPUTMHU3ALNHN OCHOBHBIX

3ajad.




4. O0béM, CTPYKTYpPa U COAepPKaHHe TUCHUTITHHBI

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

Ne Tembl (pa3aesbl) Buabl yueOHbIX 3aHATHI, @DopMBbI TEKYLIEr0 KOHTPOJISI yclieBa-
n/n AHCHUILIAHBI, BKJII0OYAsi CAMOCTOSITEJILHYI0 padoTy eMoCTH
UX Co/IepKaHue CTY/IEHTOB,
U MX TPYAOEMKOCTH ®DopmMa NPOMeKYTOYHOM aTTecTaluu
(B akaJileMHYECKHX Yacax) (mo cemectpam)
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1 |Pasgen 1. 3 6 4 0,5 4 |Inamor-cobece0oBaHuE,3a0aun
Anrebpa MHOXKECTB
6 mom uuciae ¢ 90 u JJOT 2 |Mamepuansr 6 LMS Moodle:
- 6U0€0-pazbop meopemudecKux 60npo-
CO8 U NPAKMUYECKUX 3a0aY;,
- 3a0a4u 0l CAMON0O20MOBKU.
2 |Pasnen 2. 3 4 2 0,5 4 |dumamor-cobecemoBaHune,3aqaun
AnreOpa OTHOIICHHHA
6 mom yuciae ¢ 30 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 |Pasmen 3. DaeMmeHTHI KOM- | 3 6 4 0,5 4 |Inamor-cobeceoBaHuE,3aqaul
OMHATOPHUKH
6 mom yucae ¢ 30 u J[OT 2 |Mamepuanwvt 6 LMS Moodle:
- 6U0€0-pa3bop MmeopemuiecKux 60npPo-
CO8 U NPAKMUYECKUX 3a0a,
- 3a0ayu 0115 CAMONOO20MOBKU,
- 3a0auu 0151 CAMOCMOSMENbHO2O pelie-
HUSL.
4 |Paznen 4. 3 4 2 0,5 4 |dmamor-cobecemoBaHne,3aqaun
Jloruka BBICKa3bIBAHUH
6 mom uucae ¢ 20 u JJOT 2 |Mamepuanvt 6 LMS Moodle:
- 8U0€0-pazbop meopemuyecKux 6onpo-
€06 U NPAKMUYECKUX 3a0aH,
- 3a0a4u 015 CAMON0020MOBKIU,
- 3a0auu 051 CAMOCMOSAMENbHO2O pelie-
HUsL.
5 |Pasmen 5. 3 4 2 0,5 4 |dumamor-cobecenoBaHne,3a0aun
Jloruka npeaukaToB
6 mom yucae ¢ 30 u /[OT 2 |Mamepuanvt ¢ LMS Moodle:
- 6U0e0-pa3Hop MmeopemuiecKux 60npo-
CO8 U NPAKMUYECKUX 3a0aY,
- 3a0ayu 015 CAMONOO20MOBKU,
- 3a0ayu 0151 CAMOCMOAMENbHO20 peule-
HUSL.
6 |[Paszmen 6. 3| 6 2 0,5 4 |dmamor-cobecemoBaHne,3a0aun
Byness! pyHKIIH
6 mom uyucae ¢ 20 u JJOT 2 |Mamepuanvt 6 LMS Moodle:
- 8U0€0-pazbop meopemuyecKux 6onpo-
CO6 U NPAKMUYECKUX 340,
- 3a0a4u 015 CAMON0020MOBKIU,
- 3a0auu 0Jis1 CAMOCMOSMENbHO2O pelie-
HUs.
7 |Pasnmen 7. 3 6 2 2 4 |duamor-cobecenoBaHue, 3a1aun
DIIeMEHTHI Teopuu TpadoB




Ne Tembl (pa3neibl) Bunnb! yueOHbIX 3aHATHI, ®opMBI TEKyIero KOHTPOJIS ycneBa-
n/n AVCHMIINHBI, BKJII0YAsl CAMOCTOSITEJILHYIO PadoTy eMOCTH
UX cofiepKaHue CTYJ€eHTOB,
U UX TPYAOEMKOCTH ®opmMa NPOMEKYTOYHOH ATTECTAIUH
(B akaleMHYeCKHX Yacax) (mo cemectpam)
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6 mom uuciae ¢ 20 u JJOT 2 |Mamepuaner ¢ LMS Moodle:
- 8U0€0-pa3dOp MeopemuiecKux 60npo-
CO8 U NPAKMUYECKUX 3a0aY,
- 3a0a4u 0Jisk CAMONOO2OMOBKU,
- 3a0auu 0l CAMOCMOSIMENbHO20 peule-
HUS;
Koumponvhas paboma 2 |KommpoavHas paboma no npotioeHHomy
kypcy 8 LMS Moodle
[IpomexxyrodHas 0,3 3auér
aTTeCTanus
HUTOIr'o 3] 36 | 18 5 | 03| 48,7 |108
6 mom yucne ¢ 30 u JIOT 14

Conep:kanue pa3aesoB JUCHUILIHHBI
Paznen 1. Anre6pa MHOXKeECTB

[Tonstue mMHoxectBa. OCHOBHBIE ONEpalMM HaJl MHOXECTBAMH: IlepeceueHHe, oObeArHEHHe,
JIOTIOJIHEHNE, PAa3HOCTh MHOXECTB. JIeKkapTOBO IPOM3BEIECHHUE MHOXECTB. JlekapToBa CTEIECHb
MHOKecTBa. OTHomeHue BriItoueHus. Jluarpammel Oiiepa-Benna. [lonstue o Teoperuxo-
MHOXXECTBEHHOM TIOJXO/I¢ K onmucaHuio cucreM. bymean. ByneB kyd m KoOpauHATHI MOJIMHO-
xecTB. ['eomerpusi OyneBa kyOa, paccrossHue XemMmuHra. KoHeunble MHOXecTBa: (pOpMyJibl
BKJIFOUEHUH U UCKIIIOUEHUH, OACUET KOJINYECTBA 3JIEMEHTOB 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

[TpuHnMn Merona MaTeMaTHYecKOW HHAYKIUU. HekoTopble pa3sHOBUIHOCTH (MOIUGUKAILINN)
MeTOo/1a MaTeMaTuuecko HHAYKIuu. OCHOBHBIE (hOPMYIIBI KOMOMHATOPUKU. PeKyppeHTHBIE CO-
oTHomIeHus 1 TpeyronbHuk [lackans. OroOpaxkenus u ux coiictsa. [logcuer yncna oToOpaxke-
HUW. MeToa npou3BOasAIINX PYHKITUH.

Paznen 4. Jlornka BbICKa3bIBaHUN

[Tonsitne BhIcKa3bpiBaHus. OCHOBHBIC JIOTHYECKHE OIMEpAIlMU HaJ BBHICKA3bIBAHUAMH (IU3BIOHK-
1Usl, POU3BeACHNE (KOHBIOHKITHS), UMIUIMKAINS, YKBUBANEHIMS, oTpunianue). [lorstue dop-
MYyJIBI JIOTUKHW. TaOnwiia MCTHHHOCTH U METOJIUKA €€ MOCTPOCHHS. TO0XKIeCTBEHHO-HUCTHHHBIC
(bopMyITbI, TOXKIECTBEHHO-TIOKHBIE (opMyIbl. PaBHOCHIBHBIE QOpMYIBl. 3aKOHBI JTOTUKUA. Me-
TOAMKA YIPOIIEHUs (OPMYIN JIOTUKH C TIOMOIIBI0 PaBHOCWIBHBIX TpeoOpa3oBanuid. [lonsarue
AJIEMEHTapHONW KOHBIOHKIUHU (3JIEMEHTAPHOTO MPOU3BEACHMS); MOHATUE AUIBIOHKTUBHONW HOp-
MansHOU hopmbl (JIHD). Meroanka nmoctpoenus tadauisl uctuaHoctH 11 JIHD ympomeHHbIM



metosoM. [ToHsiTHE 3MeMeHTapHON MU3BIOHKIUHU (3JEMEHTApPHOW CyMMBI), MMOHATHE KOHBIOHK-
TUBHOU HOpMaibHOH dopmbl (KHD).

Paznen 5. Jloruka npeaukaros

[TonsiTve mpeauKaTa: TEOPETUKO-MHOXKECTBEHHBIN U JIOTHYECKUH noaxoapl. O0nacTs onpezene-
HUS 1 00JaCTh UCTUHHOCTHU Npeaukata. Onepauuu Haj npenukaramu. Ksanropsl. @opmysl jo-
T'UKH npennkatoB. CBOOOAHbIE U CBsA3aHHBIC IepeMeHHble. Jlornueckuii BeiBoI. Kitaccudukanms
dbopmyn anredps! mpenukaroB. TaBTonorus anreOpsl npenukaroB. [IpuBeaennas gopma A an-
reOpsl npeaukaroB. VMcuucnenue npenukatoB. Moaenu ucuucienus npeaukaroB. ®opmannsa-
LU PEUIOKEHUN C TOMOLIBIO JIOTUKU IIPEIUKATOB.

Paznen 6. byneBbl hyHKIIIHN

[TonsTue OyneBa BekTOpa (IBOMYHOTO BekTtopa). Cocennue BeKTOphl. [IpOoTHBOMONIOKHbIE BEK-
Topsl. EquanynbIil n-MepHblii Ky0. ByneBbl nepemennsie u OyineBsl GpyHKIuU. PaBeHcTBO Oyiie-
BbIX (yHKIui. Teopema o uucie OyneBbix GyHKIHMI OT n nepeMeHHbIX. [IpencraBienue GyHk-
it popmynamu. OyHkiun ot 1-i 1 2-X IEpeMEHHBIX, UX MPUIIOKEHUS K alaredpe JIOTUKU U pe-
JICTHOKOHTAaKTHBIM cxemaM. [lomycymmarop, cymmarop, mmdparop, nemudparop. Ilpunnumn
neoiictBeHHocTH. C/IH® 1 CKH®. Meronuka npencraBieHus OyineBold (YHKIMH B BUJE CO-
BepiieHHo JIH® u coepmiennoit KH®. Munumuzanusa B kinacce JIH®. Meroauka npeacras-
nenus OyneBoit pynkun (n < 3) B Bune muauManbHoi JTH® rpaduueckum meromom. Omepa-
1Sl JBOMYHOTO CIIOKEHUsSI U ee cBoiicTBa. MHorounen XKerankuHa. MeToauka mpeacTaBIeHus
OyneBoii pynkuum B Buiue MHorowieHa JKerankwHa. [loHsTHE BBIpaKeHHsS OTHUX OYIIEBBIX
dbynkuii yepes apyrue. [Ipobiema BO3MOXKHOCTH BBIPRXKEHUS OJHUX OyneBbIX (YHKIHM depes
npyrue. [lomHota u 3amkHyTOCTh. CrienManbHbIe Kiacchl OyneBbix GyHkuuii: PO (kmacc ¢pyHk-
Ui, coxpanstonmx Koucrauty 0), P1 (xmacc ¢pyHkuii, coxpansionmx KoHCTanty 1), S (kmacc
CaMOJBOMCTBEHHBIX (yHKIMi), L (kmacc muueiHpIX (QyHKmii), M (kjJacc MOHOTOHHBIX (DYHK-
nuit). Teopema Ilocra. Hleddeporckue ¢pynknun. Oynkus [eddepa u pynkus [upca kak
npocreiimme meddepoBckre GyHKINH.

Paznen 7. DnemenTsl Teopun rpadoB

I'padsl, oprpadsl U uX ocHOBHBIE XapakTepucTUKH. CriocoObl 3aganus rpada. CMeXHOCTh U UH-
uaeHTHOCTh. IlpencraBnenue rpagos marpunamu. Mzomopdusm u romeomoppusm rpados.
N3omopdubie rpadsl. MeTonuka npoBepku napsl rpadoB Ha M30MOPGHOCTH U romeoMopg-
HOCTb. MapuipyTsl, IIeH, KOHTYpPbI M LIUKJIBL B rpade. YacTu rpada, CBA3HOCTb U CUIIbHAS CBA3-
HocTh. KommoHeHTsI cBsi3HOCTH rpada. CreneHb BepiiuHbl rpada. Teopema o cymme cTerneHei
BepunH rpaga. [lomycrenenu BepunH oprpada. Iomusiit rpad; Gopmyna konauuectBa pédep B
noyiHOM rpade. Anroput™m (ppoHTa BONHBI B rpade. MeTtoauka BbIJICICHUSI KOMIIOHEHT CBSA3HO-
cTH B rpade. MOCTHI U pa3/iensionue BepIInHbl (TOUKH cowieHeHus). PaccTosHue Mexay Bep-
HIMHAMHU B Tpade: onpeesieHne, CBOMCTBa, METOAMKA HaX0XK/IEHUSA. DKCIIECHTPUCUTET BEPUINHBI.
Pagnyc u nquametp rpada. LlenTpanbHble BepIIMHbBL. DHIepOBOCTh U KBa3udiliepoBocTh. Teope-
Ma Diinepa (kputepuil sinepoBocTy rpada). Meroanka Hax0XA€HUs diIepoBa IUKIa B diliiepo-
BOM Tpade. 'aMHIBTOHOBBI LIETIM U IUKIIBL. JlepeBbs U jeca, OCHOBHAs TEOpEMa O JIEPEBbIX.
[Tomeuennsie nepeBbs u Teopema Koamu. Koauposanue I[lpydepa mis nepeBbeB ¢ MpoHyMepo-
BaHHBIMM BepHIMHaMHU. J[BynoibHbIE Tpadbl. Meronuka npoBepku rpada Ha JIBYAOIbHOCTb.
[Tonuslit nBynoneHBINA rpad. I'eomerpuueckue rpadsl U miaHapHocTh. [Inockue rpadsl. ['panu
MJIOCKOM YKIJIaJIKH T10ckoro rpada. COOTHOIICHUST MEXKy KOJIMUYEeCTBAMH BEpITnH, pEdep u rpa-
Hell B tutockoM rpade. [Ipumeps! Herockux rpagos



5. O0pa3oBaTe/ibHbIe TEXHOJOTHH, B TOM 4YHCJ€ TEXHOJOTHH 3JIEKTPOHHOIO O0y4YeHUSI H
AUCTAHIIMOHHBbIE 00pa3oBaTe/bHbIE TEXHOJOITHHN, HCIOJIb3yeMble NMPHU OCYILIECTBJIEHUHN 00-
pa30BaTeIbHOIO Mpolecca Mo AUCIUNIHHE

B mpouiecce 00yueHust HCHOIB3YIOTCS ClEAYIONne 00pa30BaTeIbHbIE TEXHOIOTHH:

BBoaHasi 1ekuA — JacT NepBOE LEIOCTHOE MPEACTaBICHUE O JUCIHUIIIMHE U OPUEHTHUPY-
€T CTYyJIEHTa B CUCTEME M3Y4YCeHMs JaHHOW AUCHUIUIMHBI. CTYyAEHTHI 3HAKOMSTCSA C Ha3HAUYCHUEM
U 33Jja4aMy Kypca, €ro pOJIbI0 U MECTOM B CHCTEME YYE€OHBIX AUCIMILIUH U B CHCTEME IOJATO-
TOBKHU B LenoM. [laeTcst kpaTkuit 0630p Kypca, UCTOPHUS Pa3BUTHS HAYKU M MPAKTHKHU, JOCTUXKE-
HUS B OTOW cdepe, MMEHA M3BECTHBIX YYCHBIX, M3JIAralOTCsl MEPCICKTUBHBIC HAPABICHUS HC-
cnenoBanuil. Ha 3Toil ek BBICKA3bIBAIOTCS METOJIUYECKHE M OpraHU3al[MOHHbIE 0COOEHHO-
cTU pabOThl B paMKax JTaHHOW TUCHUIUIMHBI, a TAKXKE JAeTCs aHAIN3 PEKOMEHyeMou yueOHO-
METOIUYECKON JTUTEPATYPHI.

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 apryMeHTallus, TOCTYITHAs U MOHSTHAs pPeub, YeTKask CTPYKTypa U JIOTHKA, HaJIH-
qHe IPKUX MPUMEPOB, HAYIHBIX JI0KA3aTeIbCTB, 000CHOBAHUH, (PAKTOB.

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

Berynnenue (BBeaeHue) onpeenser TemMy, IUIaH U 1eib Jekuud. OHO MPU3BaHO 3auHTEpPE-
COBaTh M HACTPOUTH AyJUTOPHIO, COOOIINUTH, B YEM 3aKIIOUAETCS MPEAMET JICKIUU U (1in) e
aKTyallbHOCTb, OCHOBHas uzes (mpobiema, [eHTPaIbHbBIN BOIPOC), CBSI3b C MPEABIAYIIUMH U O-
CJICYIOIIMMHU 3aHATUSMU, TIOCTAaBUTh €€ OCHOBHBIC BONIPOCHI. BBeeHNE NOKHO OBITH KPAaTKUM
U 1IeJICeHANPABICHHBIM.

W3noxxeHue gBISE€TCS OCHOBHOW YacThIO JIEKIIMH, B KOTOPOU peanu3yercs HaydHOe COAep-
JKaHUE TEMbI, CTABATCS BCE Y3JIOBBIE BOMPOCHI, MPUBOAUTCS BCS CUCTEMa J0Ka3aTeNbCTB C HC-
[I0JIb30BaHMEM Haubolee 1e1eco00pa3HbIX MeToAuuYecKux npuemoB. Kaxnoe Teopernueckoe
MOJIO’KEHUE JOJDKHO OBITh OOOCHOBAHO M JIOKA3aHO, MPUBOAUMEBIE (POPMYITUPOBKH U OMpeeIie-
HUS JTOJDKHBI OBITh YETKUMU, HACHIIIIEHHBIMU TITYOOKHUM CO/ICPKAHUEM.

3akmroueHre 06001maeT B KpaTKuX (HOpMYIUPOBKAX OCHOBHBIE WAEU JIEKIIMH, JTOTUYECKU
ee 3aBepias. B 3akiII04eHNN MOTYT J1aBaThCsl PEKOMEHAAITUH O MOPSIKE JATbHEHIIIETO U3yUeHHUs
OCHOBHBIX BOITPOCOB JIEKIIMM CAMOCTOSITENIBHO 110 YKa3aHHOU JIUTEPATYPE.

Jleknus ¢ pa360poM KOHKPETHBIX CHTYaluMid — 3To 10 (hopMe Ta K€ JICKIUS-TUCKYCCHs,
HO Ha 00CYy)XJIeHHe MPEnoaBaTeNlb CTAaBUT HE BOIMPOC, a KOHKPETHYIO cutyaruto. Kak mpasuio,
Takasi CUTyalus MPeICTaBIISICTCS] YCTHO WJIM B OY€Hb KOPOTKOM BHJIE03AMKCH, TIOITOMY H3JIOXKE-
HUE €€ JOJKHO OBITh OUeHb KPATKUM, HO COAEpk aTh JOCTATOYHYIO MH()OPMAIHIO I OLEHKU
XapaKTEepHOTo SBJIEHUS M 00CYX/eHus (Tak Ha3blBaeMas MUKpo-cutyanus). CiaymaTtenu aHaau-
3UPYIOT U OO0CYXKHAr0T ee coodia, Beel ayautopueil. [IpenogaBarens crapaetrcss akTUBH3UPO-
BaTh y4acTHE B OOCYXICHUU OTAEIHLHBIMU BOIPOCAMH, OOpPAIIEHHBIMU K OTIEIBHBIM CIyIIIaTe-
JISIM, BBIICHSIET UX OIEHKY CYXKJIEHHUSM KOJUIET, MPEAiaraeT COMOCTaBUTh C COOCTBEHHOMN Mpak-
THUKOM, «CTAJKUBACT» MEXIYy COOON pa3IMuHble MHCHHS U TEM PAa3BUBAET AUCKYCCHIO, CTPEMSCH
HaIlpaBUTh €€ B HY)KHOE PYCJ0. 3aTeM, OMUPASICh HA MPaBUJIbHBIE BHICKA3bIBAHUS U AHAIU3UPYS
HEeIpaBUJIbHBIE, HEHABS3UMBO, HO YOEIUTEIHbHO TOIBOIUT ayIUTOPHUIO K KOJUIEKTUBHOMY BBIBO-
Iy WIH 0000IIEeHHUIO.

O6o6maromas JIeKIHs — MPOBOJUTCS B 3aBEpILICHHE U3YUYEHHUs pa3jesia Uiu TeMbI Ui 3a-
KperjieHuss ~ 3HaHuid. Ha nexkuuu BHOBB BBIJENSIIOTCS OCHOBHBIE BOMPOCHI, MCHOJIB3YIOTCS
0000mIaronue TaOIHITBI, CXEMBI, aJITOPUTMBI, TO3BOJISIFOIIME BKJIIOYUTh YCBOCHHBIC 3HAHUS B
HOBBIE CBSI3H U 3aBHCHMOCTH, IIEPEBO/IsI X Ha OOJiee BHICOKHUE YPOBHH YCBOCHHUS.

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

Ha mepBoM mpakTH4YecKOM 3aHSATHU B BBOJHOW YaCTH JIA€TCS TEPBOE IIEJIOCTHOE TMpe-
cTaBiieHue O AucHUIUIMHE. CTyAeHThl 3HAKOMSTCS C HA3HAYEHHEM U 3aJja4aMH JUCHUILUIUHBL, €&



pPOJIBI0O U MECTOM B oOpa3oBaTenbHOM mporpamme. [Ipu 3TOM 03ByunBaloTCSd METOAMYECKUE U
OpTraHHU3allMOHHBIC 0C06€HHOCTI/I pa6OTBI B paMKax I[aHHOﬁ JUCHUIIIIMHBI, 4 TAK)XKC JaCTCsA aHa-
JIU3 PEKOMEHAYyeMOH y4eOHO-METOIUYECKON TuTepaTypshl. I1poonKuTeTbHOCTh BBOJHON YacTH
cocraBiisieT He 6onee 10-15 MuHyT.

[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 II0 TEMaM AUCHUIIIWMHBI. O6CY)KI[GHI/IC M OIICHKAa IPaBUJIbBHOCTH BBIITOJHCHHBIX pPa3-
JMYHOTO TUIIA 3a/IaHuH, yKa3aHHBIX B (DOH/IE OLIEHOUHBIX CPEACTB paboueil MporpaMmbl, IPOU3-
BOAUTCA KOJUICKTUBHO CTYACHTAMU IO PYKOBOJACTBOM IIPCIIOAaBaTCIIA.

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 mponecce 00yueHHs UCIONB3YIOTCS CIEAYIOIUE TEXHOIOIHH IEKTPOHHOIO 00y4YEeHUs
U IUCTAaHLMOHHBIE 00pa30BaTeIbHbIEC TEXHOIOIUU!

DaexTponnsblii ynuBepcuter Moodle SAApI'Y, B KOTOPOM MPHUCYTCTBYIOT:

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

- CPEACTBA TEKYIIEro KOHTPOJS YCIEBAEMOCTH;

- NpEe3eHTaluyu UBUAEO JIEKIIUH 110 TEMaM JUCLMILIMHBL,

- MpeACTaBJieH CHUCOK Y4eOHOH JUTepaTypbl, PEKOMEHYEMOH Il OCBOCHUS JAUCLHUILIM-
HBI,

- mpencraBieHa MHPoOpManus o popMe U BpeMEHH MPOBEACHUSI KOHCYIbTALUHN 10 JUCIH-
IUIMHE B PEKUME OHJIAIH;

- TIOCPEeACTBOM (OpyMa OCYILIECTBIAETCS CHHXPOHHOE U (WJIM) aCHHXPOHHOE B3aUMOJEii-
CTBHE MEXy 00yUarOIIMMUCS U MIPEToaBaTelIeM B paMKaxX W3Yy4eHUs IUCLHUILINHBI.

6. [lepeyeHb JHIIEH3MOHHOTO M (MJIM) CBOOOIHO PACIPOCTPAHIEMOIr0 MPOrPaMMHOI0 odec-
nevyeHusl, UCMOJIb3YyeMOr0 MPH OCYHIIECTBJIEHHMH 00Pa30BaTeJbLHOIO Mpolecca Mo JAUCIHHU-
ILUINHE

B mpouiecce ocymiectBinenus o0pa3oBaTeIbHOTO MPOIecca Mo TUCIUILUIMHE UCTIONb3YIOT-
col:
1) st popMUPOBAHUS MATEPUATIOB VTSl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOBEACHUS TIPO-
MEXYTOUHOM aTTecTaluu, 171 GOPMHUPOBAHHS METOAMUYECKUX MATEPUAIIOB MO TUCIUILINHE:

- MicrosoftOffice;

- Adobe Acrobat Reader;

-u3natenbckas cucrema LaTeX.

7. IlepedyeHb coBpeMeHHBIX NMPO(ecCHOHATBbHBIX 0a3 JaHHBIX U MH(POPMAUMOHHBIX CIpa-
BOYHBIX CHCTEM, MCIOJIb3yeMbIX NMPH OCYHIECTBJICHHH 00pPa30BaTeJbHOr0 Ipouecca o
AUCHHIINHE (MPU HEO0X0IMMOCTH)

B nporecce ocymectBneHuss 00pa3oBaTENbHOTO Mpoliecca Mo JUCIHUILINHE UCTONb3YI0T-
col:

- ABromaruzupoBaHHas ~ OubOnuoreuHo-uHpopmanuonHas  cuctema  «bYKU-
NEXTwhttp://mww.lib.uniyar.ac.ru/opac/bk_cat_find.php

- O6pazoBarenpHas miardpopma «HOPaiir» https://urait.ru/

8. IlepeueHb OCHOBHOI M JONOJHUTEJIHLHON y4eOHOI JUTepaTyphl, pecypcoB HHpoOpMAaLU-
OHHO-TEJIEKOMMYHHMKAIUOHHOH ceTH «HTepHeT» (NpM HEOOXOAMMOCTH),peKOMEHIYeMBbIX
NJISI0CBOCHH S AU CHUILTHHBI

a) OCHOBHasI JIMTEPATypa
1. baBpun, W. WM. JluckperHas maremMaThka. YUeOHHUK M 3aJa4HUK : JUIS BY30B /
. U. baBpun. — Mocksa : M3parensctBo FOpaiit, 2022. — 193 c. — (Bricmee ob6pa3oBa-


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

Hue). — ISBN 978-5-534-07065-1. — Tekcr : anekTpoHHbIi // OOpa3oBaTenbHas miatdopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/489360

2. Okynos, C.M. JluckperHass MaremaTuka. Teopus U MpakTUKa PEIICHUs 3a1ad Mo WH-
dopMmaTtuke [IneKTpoHHBIN pecypce]: yuebHoe mocodbue/ OkynoB C.M.— DIeKTpOH. TEKCTOBBIS
nanueie.— M.: BMHOM. JlaGoparopuss 3Hanuii, 2015.— 422 c.— Pexum pgocryma:
http://www.iprbookshop.ru/12221

3. Xarraptu, P. Jluckpernas maTeMatuka Jjisi IpOrpaMMHUCTOB [ DIEKTPOHHBIN pecypc] :
yueb. mocobue st By3oB / P. Xarraptu. — DIIEKTpOH. TEKCTOBBIC JaH. — 2-€ W3M., UCTP. —
Mockaa : Texaochepa, 2012. — 400 c. — Pesxum gocryma : http://www.iprbookshop.ru/12723

0) 10MOJIHUTEJIbHAS JIUTEpaTypa

1. bamokeBuy, D. JI. JluckperHas mMaTemMaTtnka [DIIEKTPOHHBIN pecypc] : ydel.-mpakT.
nocobue / O. JI. bamokesuy, JI. @. Koanea, A. H. PoMaHHHKOB. — DIEKTPOH. TEKCTOBBIC JaH.
— Mocksa : EAOU, 2012. — 176 c. — Pexum aoctyna : http://www.iprbookshop.ru/10661

2. TamkoB, C.b. JluckpeTHas MareMaTHKa : y4eOHHK M MPAaKTHKyM I BY30B /
C. b. l'amkos, A.b. ®ponoB. — 3-¢ u3zd., ucnp. u jgon. — Mocksa : U3marensctBo FOpaiir,
2022. — 483 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-11613-7. — TekcT : 2JI€KTPOH-
HbI# // OOpa3oBarenbHas miargpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/489165

3. T'mcun, B.B. JluckperHas MaTeMaTuka : y4eOHMK H TMPAaKTUKyM i By30B /
B. b. 'mcun. — Mocksa : M3garensctBo FOpaiit, 2022. — 383 ¢. — (Bricmiee oOpazoBanue). —
ISBN 978-5-534-00228-7. — Tekct : snekTpoHHBbIN // OOpazoBarenbHas miuatdopma HOpait
[caiiT]. — URL.: https://urait.ru/bcode/489055

4. 3apunosa, O. P. Jlekuuu mo IUCKpETHON MaTemaTuke. Maremaruyeckas JOTHKa
[DnexTpoHHBIH pecypc] : yueb. mocodue / O. P. 3apumosa, M. I'. Kokotunkona, JI. A. CeBacThs-
HOB. — DJEKTpOH. TeKCTOBble aaH. — MockBa : PYJIH, 2014. — 118 c. — Pexxum noctyna :
http://www.iprbookshop.ru/22190

5. luckperHas MmaTemMaTHka : yaeOHoe nmocodue asns By30B / J[. C. Ananuues [u ap.] ; nox
HayuyHoil pemakumeir A. H. Ceceknna. — Mocksa : U3natensctBo FOpaiit, 2022. — 108 c. —
(Beiciee obpazoBanue). — ISBN 978-5-534-08214-2. — Tekcer : anexTpoHHbIH // OOpazoBa-
tenpHas mwiatdopma KOpait [caiit]. — URL: https://urait.ru/bcode/492307

6. KoBanesa, JI. ®@. JluckpeTHas MareMaTuka B 3aqadax [DIEeKTpOHHBIN pecypc] : yuel.
nocooue / JI. ®@. KoBaneBa. — DnekTpoH. TekcToBBIe naH. — MockBa : EAOU, 2011. — 142 c. —
Pexxum noctyma : http://www.iprbookshop.ru/10660

7. Ilpocsetos, I'. W. JluckpeTHast MaTeMaTuka : 3aJladyd M PEIICHHS : y4eO.-TIpaKT. Moco-
6ue nns By3oB / I'. . IlpocBeroB. — 2-e u3n., nomn. — Mocksa : Anbda-IIpecc, 2009. — 238 ¢

8. COopHuK 3a1a4 1o BeIcmei maremaruke. B 2 1. Y. 2 : yue6. mocobue / pex. A. C. Ilo-
cnenoB. — Mocksa : FOpaiir, 2014. — 611 c.

9. Tapannukos, 0. B. Jluckpernas maremaTnka. 3aJauyHUK : ydeOHOE 1MOCOOHE sl BY-
30B/ 0. B. TapanuukoB. — Mocksa : U3natensctBo FOpaiit, 2022. — 385 c. — (Bsiciee 06-
pasoBanue). — ISBN 978-5-534-01180-7. — Tekcr : anexktpoHHBIH // OOpa3oBarenbHas iat-
dopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/489178

10. Cymomnaros, C. B. [luckperHas mMareMaTruka : y4eOHHK W MPAKTUKyM JUIS BY30B /

C. B. Cynomnaros, E. B. OBunnHuKOBa. — 5-€ u31., ucnp. u gon. — Mocksa : M3naTenscTBo
FOpaiit, 2022. — 279 ¢. — (Bwicmiee obpazosanue). — ISBN 978-5-534-00871-5. — Tekcr
NeKTpoHHBIH  //  OOpazoBarenbHas  miatgopma  FOpaiitr  [caiit]. —  URL:

https://urait.ru/bcode/488927

B) pecypchl cetu «IHTepHET»:

1. DnexkTpoHHBII KaTajor Hayunoi oubanorexkuspl'y
(https://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

2. Dnextponnas oubmuoreunas cuctema (OBC) m3matenscrBa «Opaiit» (https://www.
urait.ru).

3. DmnektponHas Oubmmoreunas cuctema (ObC) wm3marensctBa  «lIpocmexTy
(http://ebs.prospekt.org/).

4. Hayunas snextponnas oudiuoreka (HIb) (http://elibrary.ru)
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9. MarepuaibHO-TeXHUYECKAasl 6a3a, He0OX0AUMAs VIS OCYLIECTBJIEHUS 00Pa30BaTEIbHOI0
npounecca no JTUCHHUIVINHE

MarepuanbHo-TeXHUYECKas 0aza, He0OOXoauMast IS OCYIIECTBICHHUsI 00pa30BaTEIHLHOTO
npoiiecca 1o AUCIUIUIMHE BKIIOYAET B CBOM COCTAB CHEIUAIbHbIC TOMEIICHUS:

- yueOHbIE ayIUTOPUU IJIs TPOBEACHUS 3aHATUH JIEKIIMOHHOTO THUIIA;

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

- yueOHBIE ayIUTOPUU AJIsl IPOBEJACHUS TPYIIOBBIX M UHAUBUYaTbHBIX KOHCYJIbTALIUM;

- y4eOHBIC aAyJAUTOPHUH JIJISl TPOBEJCHUS TEKYIIIEro KOHTPOJS U MPOMEKYTOYHON aTTecTa-
1IUH;

- MOMEUICHHUS JJISl CAMOCTOSITENIbHON pabOThI;

- IOMEIIECHUs JUIA XpaHEHUsT M MNPOPHIAKTUYECKOTO OOCIYKUBAHUS TEXHUUECKUX
CpeAcTB O0yUYCHHS.

CreunanbHble TOMEUICHUS YKOMIUIEKTOBAHBI CPEICTBAMHU OOYUYEHUS, CIY>KallUMH IS
npezcTaBieHus yaeOHoH nHpopMmau OonbIIoi ayauropuu. IloMemenus ans caMOCTOSATENb-
HOM paboThl 00YYAIOIIKUXCS OCHAIIEHBI KOMIIBIOTEPHON TEXHUKOI C BO3MOXKHOCTBIO MOJIKIIIOUE-
HUs K cetn «VHTepHET» M o0OecrmeyeHHueM J0oCTyna K SJIEKTPOHHOW WH(OPMAIMOHHO-
obpasoBarenbHor cpene Spl'Y. B xaxmoit aynmuropuu, rae oOydaroTCss WHBJIMIBI W JIUIA C
OTrPaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBbSI, JOJDKHO OBITH MPEAYCMOTPEHO COOTBETCTBYIOIIEE
KOJIMYECTBO MECT JJIsi OOYYAIOMIMXCS C Y4ETOM OrpaHUYCHHI MX 340pOBbs. B yueOHbIe aynuTo-
puu J0KEeH ObITh oOecrieyeH OecHpensITCTBEHHBINM AOCTYI JUlsl 00y4yarouuxcs WHBAJIWIOB U
00y4aroIuxcsi ¢ OrpaHMYEHHBIMA BO3MOXKHOCTSIMU 3/I0OPOBBSI.

ABTOD:

3aBeqyrouii kadeapoit muddepeHm-
QIBHBIX YpaBHEHUH, 1. §.-M. H.,

npocdeccop E.N. bepexnou



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 MaTepUAaJIbl, HCII0JIb3yeMble B Mpollecce TeKyllei aTTe-
cTal UM

[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 OMpeesIeHUs] ONHAPHOT'O OTHOLIEHUS?
. UTo Ha3bIBAIOT 00JIACTHIO 3HAYEHUI OMHAPHOTO OTHOILIEHUS?

. JlaiiTe onpeeneHne n-apHoro OTHOLIECHHUS.

. B xakoM ciyuae OMHapHBIC OTHOIIICHUS HA3bIBAIOT PAaBHBIMU?

. Jante onpenenenue Cyneprno3ulii OTHOLLIECHHHN.

. Haiite onpesenenne THBEPCUU OMHAPHOTO OTHOILLIEHUSI.

10. YTo Ha3bIBAIOT CTENEHBIO OTHOILICHUS?

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 mousitue pakTop-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 3akirovaercs IpaBUIIO IPOU3BEICHUS?

O 00 1IN DN K W —



4. JlaiiTe onpeneneHuss OCHOBHBIX (POPMYIT KOMOMHATOPUKH: COUYETAHUS, Pa3MEIICHNUs, ITepecTa-
HOBKH.

5. Uto Ha3bIBaeTcs oToOpakeHuem?

6. [laiiTe onpenenenne oopas3a dJIeMEHTA.

7. laiite onpeneneHus mpoodpasa dJIEMEHTA.

8. Pacckaxkute 0 crioco0ax 3amanus 0TOOpaKeHHI

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. TlpuBenaute mpuMepbl NPEATIOKEHHH, KOTOpBIE SBJISIOTCS: UCTUHHBIMU BBICKAa3bIBAaHUSIMU,
JIO’KHBIMHU BBICKA3bIBAHUSIMH U HE ABJISIFOTCS BBICKA3bIBAHUSIMU.

3. Uro Ha3bIBa€TCS OTPUIIAHUEM BBICKA3bIBAHUs?

4. Y10 HaA3BIBACTCSI KOHBIOHKIIMEN BLICKA3BIBAHNN?

5. YUto Ha3bIBAETCS NU3BIOHKIIMEH BbICKA3bIBAHUI?

6. UTo Ha3pIBaeTCA UMILJIMKALMEH BBICKA3bIBAHUN?

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 TOTHKH Ha3bIBaETCS IPOTHBOPEUUEM?

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.

Paspnean 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’?

. Pacckaxkute 00 onepanusix HaJ MpeIuKaTamMu.

. Kakue npeaukarsl Ha3pIBatOT paBHOCUIIBHBIMU?

. [laiiTe onpenenenne JJIOrHYECKOro CIEeACTBUS MPEINKATOB.

. PacckaxuTe 0 KBaHTOPHBIX ONEpalUaX HaJ NpeIuKaTamHu.

10. Tlepeuncnute OCHOBHBIE CBOMCTBA ONEpalliy KBAaHTU(DUKAIIIH.

11. Pacckaxkxute 0 TpUMEHEHUU KBAaHTOPOB ISl 3alIUCH MAaTEMAaTUUYECKUX MIPEATTI0KEHHI.
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 (YHKIIMH Ha3bIBAIOTCS PaBHBIMU?

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

9. Kakas nmepemeHHasi Ha3bIBaeTCs (PUKTUBHON?
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10. xakast nepeMeHHasl Ha3bIBAETCsI CYILIECTBEHHON?

11. JlaiiTe onpeaesieHne Cynepro3uiiny OyaeBbIX (PyHKITUH.

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 10KaXuTe TEOpeMy 0 3aMKHyTOCTH KiaccoBPO,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. Pacckaxure o npeacrasienun O0yneBbix ¢pynkuuii B CAH® u CKHO.

22. Pacckaxute, kakuM o0pa3zom mMoxxkHO cocTaButh CKH® u CJIH® ¢ momomisto Tabmuir mc-
TUHHOCTH.

23. Cymectyet iu CJIH® y TOKIeCTBEHHO J0KHON GHyHKIIUHA?

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

Pa3pnen 7. diemeHnTsl 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 BEPIINHBI?

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 Kakoil MaTpHIlbl MO’KHO BOCCTAHOBHTH 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 SBJISIETCS] OTHOLUIEHUEM 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 ompeneneHne 0CTaBHOTO JiepeBa cBsi3HOTo Tpada, MuHuManabHoro 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 IJIOCKOU KapTOi1?

32. PacckakuTe COOTHOILIEHHE MEXAY KOJIMYECTBAMHU BEPILUH, pEOep U rpaHell B MIIOCKOM rpa-

de.
®opmyna Junepa



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}
Hafite:  a)(X nZ)UT ) XUY. 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 TeKkymero KOHTPOJIsi

Kputepuu onenku tecra

Tect — MUHCTPYMEHT OlLIEHUBAHUS YPOBHS 3HAHUN CTYJEHTOB, COCTOSALINI U3 CUCTEMBI Te-
CTOBBIX 3aJaHH, CTAaHJAAPTHU30BAHHOW MPOLEAYPHI MTPOBEICHUS, OOPaOOTKH M aHAN3a Pe3yJib-
TaToB.

OneHKa «OTJIIMYHOY BBICTABIISICTCS TIPH YCJIIOBUHU NIPABIIILHOTO 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.

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

Kpurtepun oneHKH yCTHOrO0 onpoca (auaJjiora-cooece10BaHms)

Onpoc — MeTo; KOHTPOJISI 3HAaHUH, 3aKIIIOYAIOIIHNICS B OCYIIECTBIEHUN B3aMMOJCHCTBUS
MEXy IpenojaBaTeieM U CTYACHTOM MOCPEICTBOM MOJIY4YEHHUsl OT CTy/IE€HTa OTBETOB Ha 3apa-
Hee chOpMYITUPOBAaHHBIE BOIIPOCHI.

OrneHka «OTIMYHOY» BBICTABISIETCS 3a MOJIHBIM OTBET Ha MOCTABIEHHBIA BOMPOC C BKIIIO-
YCHUCM B COACPIKAHHE OTBETA JICKIUU, MATCPUAJTIOB y‘I€6HI/IKOB, HOHOHHHTGHLHOﬁ JIUTCPATYPLI
6€e3 HaBOJSALINX BOIIPOCOB.

OneHka «XOpoIll0» BBICTABJISETCS 3@ NOJHBIM OTBET HAa MOCTAaBJICHHBIN B OIPOC B 00BbeMe
JIEKIIMU C BKJIFOUEHHEM B COZAEpKaHHe OTBETa MaTepHalioB YUY€OHUKOB C YETKUMU OTBETaMHU Ha
HABOJSIIME BOMPOCHI MPENOIaBaTENsl.

O1eHKa «yIOBJIETBOPUTEIHHO» BBICTABISIETCS 32 OTBET, B KOTOPOM O3BYYEHO OoJiee mo-
JIOBHUHBI Tpe6yeMoro Marcpuaina, ¢ MOJOXUTCIBHBIM OTBETOM Ha 6OJ'II)IHYIO YaCTb HABOIAIINX
BOIIPOCOB.

OneHka «HEyJTOBJIETBOPUTEILHOY» BBICTABISETCS 3a OTBET, B KOTOPOM O3BYYEHO MEHEe
MOJIOBHHBI TpeOyeMOro MaTepuaa Wik He 03ByY€HO IJIaBHOE B CO/IEPIKaHUH BOIIPOCa ¢ OTpHUIIa-
TCJIIBHBIMU OTBE€TaAMU Ha HABOAAIIUC BOIIPOCHI UJINW CTYACHT OTKAa3aJICA OT OTBETA oe3 npeaBapu-
TETHHOTO OOBSCHEHUS YBAKUTEIBHBIX TPUUYHUH.



Kputepuu oueHKHu peieHus 3aaa4

[Ipu pemeHNH MPaKTHUECKUX 3aaHUH Pa3pemieHo MOJb30BaThCsl TAOJMYHBIMU, HOpMa-
TUBHBIMH, CIEIUAIA3HPOBAHHBIMU YIIPABICHYECKUMHU, BEPOSTHOCTHO-CTATUCTUYCCKUMH, KO-
HOMHUKO-()MHAHCOBBIMH CIIPaBOYHBIMU MaTEpHAaIaMH.

OrneHKa «OTIMYHO» - CTYACHT SICHO M3JI0XKIII YCIIOBUE PEIICHUS 3aJaHus ¢ 00OOCHOBAHH-
€M TOYHOM CCBUIKOM Ha (popMyIIbI / IpaBMIIa / 3aKOHOMEPHOCTH / SIBJIICHHS,;

OrneHka «XOpOIIO» - CTYIEHT HU3JIOKHII YCIIOBUE PEIICHUS 3aJaHusl, HO C OTICIbHBIMU
HECYIIIECTBCHHBIMH HETOYHOCTSIMHU IPH CCBUIKaX Ha (HOpMyJbl / mpaBuia / 3aKOHOMEPHOCTH /
SIBIICHUST;

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 3aaa4 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. DyHKIMM U OTOOPAXKEHUS: ONPEIETIECHNUsI, 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 JIOTHYECKHUE 3aKOHBI. MeToIuKa yrnpoIeHusi opMyIt JOTUKHU C TTIOMOIIBIO
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. PaBerctBo OyneBbix (yHKIMH. OCHOBHBIC 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. MeToInKa npeAcTaBiIeHus OyeBoi



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. DitsiepoBBI LIETIH U LUKIIBL. [ 'aMUJIbTOHOBBI LIETIH U IIUKJIBI.

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
(TTOJIHOCTBIO MJIM YAaCTHYHO (popMupyemas IaHHOW JUCLHUIUIMHOWN) chopMUpOBaHa HMIKE, YeM
Ha MIOPOrOBOM ypOBHE.



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 WHCTPYMEHTApPHEM JUCIMIUIMHBI, YMEHUE €Tr0 WCIIOJL30BaTh B PEUICHUW CTaHIAPTHBIX
(TUTIOBBIX) 3a/1a4;

CIIOCOOHOCTh CaMOCTOSITEILHO MPHUMEHSTh TUTIOBBIC PEUICHHS B paMKax pabodell MporpaMMbl JIHC-
IUTUTHHEI,

YCBOCHHUE OCHOBHOU JINTEPATYPhl, PCKOMEHJIOBAHHOW paboueii MporpaMMOU TUCIUILIVHEI;

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;
WCIOJIb30BaHNE OCHOBHOM TEPMHHOJIOTMM JAHHOW OOJIACTH 3HAHWH, CTUIMCTHYECKH I'PAaMOTHOE,
JIOTMYECKH [IPABUIIBHOE U3JI0)KEHHE OTBETA HA BOIIPOCHI, YMEHHE AETIaTh BBIBOJBL;

BJIAACHUEC HWHCTPYMCHTAPUCM AJUCHUIIIIMHBI, YMCHHUEC €TI0 HCIIOJIb30BaTh B PCIICHHUU y‘IC6HI)IX u
npohecCUOHAIBHBIX 33/1a4;

CIOCOOHOCTh CaMOCTOSITETIbHO pellaTh CIOXHBIE 3a1aud (MpoOJieMbl) B paMKax pabouedt mpo-
Ir'paMMBbI IUCIUITINHBI;

YCBOCHHE OCHOBHOW W JIOTIOJIHUTENBHOH JINTEpaTyphl, PEKOMEHJOBAHHOW pabodeill mporpaMMoi
JUCLUIUTAHBI;

YMEHUE OPHEHTHPOBATHCSI B 0a30BBIX TEOPHAX, KOHLEMIMSIX M HAMpPABICHUSIX MO HM3ydyaeMoil
JUCLUIUIMHE U 1aBaTh UM CPAaBHUTEIIbHYIO OLICHKY;

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

Bbicokuii ypoBeHb (001111€ XapaKTEPUCTUKH ):

CUCTEMAaTHU3UPOBAaHHbIC, TIYyOOKHE M TIOJHBIC 3HAHUSA [0 BCEM pa3jeiiaM JUCIUILIMHBL,
TOYHOE UCIOJIb30BaHUE TSPMUHOJIOTHH JaHHON 00JaCTH 3HAHWM, CTHUJIMCTUYECKH T'PaMOTHOE, JIO-
TUYECKH MTPABUILHOE U3JI0KCHHUE OTBETA Ha BOIIPOCHI, YMEHHUE JIeIaTh 000CHOBAHHBIC BHIBO/IBI;
0e3ynpeyuHoe BIIaJICHUE HMHCTPYMEHTApUEM  JIUCIMIUIMHBI, YMEHHE €ro HMCII0JIb30BaTh B I10-
CTaHOBKE U PEUICHUHM HAYYHBIX U IPOPECCHOHAIBHBIX 3a/1a4;

CIIOCOOHOCTh CaMOCTOSITENTFHO W TBOPYECKH PEIIaTh CIOXKHBIE 3a7adu (IPOOJIEMBbI) B paMKax pa-
00deil MporpaMMBbI JUCIUTLINHEI;

MOJTHOE U TITyOOKOE YCBOGHHUE OCHOBHOHM M JIOTIONTHHUTENBHON JINTEPaTyphl, PEKOMEHI0OBaHHOW pa-
0odeil mporpaMMoii JTUCIIUTUTHHEI;

YMEHUE OPUEHTHUPOBATHCSA B OCHOBHBIX TEOPUSX, KOHIICTIIMSIX M HAMPABICHUSAX IO H3ydaeMOi
JTUCITUTUINHE W TaBaTh UM KPUTHUIECKYIO 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»

MeToauyeckue yKa3aHUs JJIsA CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIMHBI

N3yuenue qucHuIInHbl TpeOyeT CUCTEMAaTUYECKOro0 M MOCIEA0BATeIbHOTO HAKOTUICHHS
3HAHWH, CIIEIOBATEIBHO, MPOMYCKH OTACIBHBIX TEM HE TMO3BOJISIOT IIYOOKO OCBOHMTH MPEIMET.
[ToaToMy HEOOXOIMMO IMOCTOSSHHO OCYIIECTBJISATh KOHTPOJb HAJ CHCTEMaTH4ecKou paboToi
CTyJICHTOB. B Hauane u3ydeHus TUCHUIIMHBI CTYACHTaM HEO0OXOJAMMO O3HAKOMHUTBCS C COJIEP-
JKaHUEM pa3JieJIoB AUCIUIUIMHBI, C LEJSIMU U 33Ja4aMi Kypca, CBS3SIMU C JAPYTUMH JIUCIHUILIN-
HaMH, CIIMCKOM OCHOBHOM W JIONOJIHUTEILHON JTUTEPATYPhI, rpa)iKOM KOHCYJIBTAIMK MPeroia-
BaTeJIs.

[Tocne neknuu cTyAeHTHI 00paIIaTCs K JaHHBIM UCTOYHUKAM JUIsl 3aKPETUICHUS 3HAaHUI
M0 PAaCCMOTPEHHBIM Ha JIEKIIUU BOmpocaM. B ciydae 3aTpyaHEHHS HEOOXOIUMO OOpaTUTHCS 3a
KOHCYJIBTAIIMEH K MIPETO0/IaBaTelt0 B COOTBETCTBHH C YTBEP)KICHHBIM I'PaUKOM KOHCYJIbTAITHH.

Jlo odepeaHOro MpakTUYEeCKOro 3aHATUS IO PEKOMEHOBAaHHBIM UCTOYHUKAM CTYJIEHTaM
HEO0OXO0UMO MPOpadOoTaTh TEOPETHUECKUI MaTepHall, COOTBETCTBYIOIIMN TeMe 3aHaTus. llpu
MOATOTOBKE K MPAKTUYECKUM 3aHITHAM CIIEYET UCIOJIb30BATh JICKIIUU U YUEOHYIO JIUTEPATYPY
Ha nmpakTtuyeckoMm 3aHATUU CTYACHTHI JOJKHBI IPUHUMATh aKTUBHOE y4acTHE B OOCYKIECHUH
MOCTaBJICHHBIX BOMPOCOB, C KOTOPHIMH PEKOMEHIYETCS O3HAKOMUTHCS 3apaHee, a TakkKe B pe-
IIEHHUH 3a]1ad.

CamocrosiTenbHas padoTa CTYJEHTOB COCTOUT B 00Jie€ TIIATEIbHOM HU3yYEHUHU TMPEII0-
’)KEHHOT'O TIPEIoJaBaTesieM TEOPETHYECKOro MaTrepualia, JaHHOTO Ha JICKIMSAX Ha OCHOBE BBLIO-
)KeHHbIX B cucreme Moodle mpeseHTaruif, KOHCIIEKTOB M BHCO3AMUCEH JICKIMIA U JIOMOJIHHU-
TEJbHBIX MCTOYHUKOB, YKa3aHHBIX B CIHCKE JUTEparypbl. JlJisi mpoBepKH KayecTBa M3Yy4YEHUS
MaTepuaia K OTJIeJIbHBIM TeMaM MPelyCMOTPEHBI 33JIJaHUS JIJIs1 CAMOTIPOBEPKH.

3amaun JJi1 CaMOCTOSITENIbHOTO pelieHus (GOpMYIUPYIOTCS Ha JIEKIHIX U MPAKTHYECKUX
3aHATUAX. B KauecTBe HUX JOMa CTyJEHTaM IpeIaraloTcs 3a1a4du, aHAJIOTHYHbIC Pa300paHHBIM
Ha MPAaKTUYECKUX 3aHATUSAX. BrociencTBuu perieHue 3TUX 3ajad NMPU HAJMYUKM BOIPOCOB CO
CTOPOHBI CTYZICHTOB pa30HMpaeTcs Ha MOCISAYIOMNX 3aHATHAX U/ WU 00CYX/TaeTCs B Hate.

[IpenogaBaTens OIEHUBAET WHIAMBUAYAIBHO PAa0OTy KaXIOTO CTYIEHTa Ha OCHOBaHUU
MIPOBEICHHBIX OMPOCOB, PEUICHUS 3a/1a4 U TPOMEKYTOUYHBIX KOHTPOJIBHBIX MEPOIIPHUSTUH.



