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1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 | 3HaHWe TIOHATHII W METOJOB OCHOBHBIX Pa3lelOB ANCKPETHOW MAaTeMaTHKH: TEOPHH MHOXECTB, KOMOMHATOPHKH, TEOPHU
rpadoB, MaTeMaTU4ecKod JIOTUKA U TEOPUH AITOPUTMOB; 3HAKOMCTBO C MPHUKIATHBIMU 3aladaMM, NPH PELIEHHH KOTOPBIX
HCIONB3YIOTCS METOIBI JUCKPETHOM MaTe€MaTHKH.

2. TPEBOBAHMUA K PE3YJIbBTATAM OCBOEHUA JUCHUIIJIMHBI

OIIK-1: cnoco0eH NPUMEHSITh €CTeCTBEHHOHAYYHble M OOLIEMHKeHEePHble 3HAHUS, METOAbl MATEMaTH4YeCKOro aHaju3a W
MO/IeJIMPOBAHMS, TEOPETHYECKOI0 M IKCIIEPUMEHTAJIBHOI0 UCCJIeI0BAHMSA B MPOo(deccCHOHAIBLHOM 1esiTeIbHOCTH

B pe3yiibTaTe 0OCBOCHUS NTUCHUIIMHBI 06y11a10111m71c91 JOJIZKCH

3HaTh:

- METOABl KOJIWYECTBCHHOTO ¥ Ka4eCTBEHHOTO aHAINW3a, IPHUMEHSIEMBIE B CHCTEMHOM IMOAXOIE UL pEHIeHHs 3amad B
npodeccuoHanbHOM e TenbHOCTH (cooTHeceHo ¢ uHaukaropoMm OIIK-1.1)

YMeTh:

- TIPUMEHATh METOIbl KOJMYECTBEHHOTO M KAauyeCTBEHHOTO aHaIMW3a, IMpHMEHSeMble B CHCTEMHOM MOIXOHAE Ui PelIeHHs 3amad B
npodeccHoHaATBHON ieaTenbHOCTH (cooTHeceHo ¢ uHaukaropoM OITK-1.1)

Biagern:

- HaBBIKAMH TPHMCHEHHS METOJIOB KOJIMYCCTBEHHOTO W KA4eCTBCHHOIO aHAIM3a, MPHUMEHSIEMBIX B CHCTEMHOM IOJXOJC [UIS
peleHus 3a1a4d B MpopeCCUOHATLHON IeATENLHOCTH (cooTHeceHo ¢ uHaukaropom OTTK-1.1)

3. CTPYKTYPA U COAEPKAHUE JTUCIIUITJINHBI

Pazgen 1. «JnemeHThl Teopuu MHOKecTB. KomOuHaTopuka»

Cemectp Komneren-

Ne HaumenoBanue Temsl / Bua 3anstus / Kype Yacos - Jlutepartypa
Tema 1.1. "Dnementsl Teopuu MHOXecTB" IloHsATHE MHOXECTBa.
11 CrocoObl  3amanuss  MHOXecTB. Ormepanid  HaJ  MHOXECTBaMHU. 3 ) OITK-1 JI1.1, J11.2, JI2.1,

Juarpammer  Oiinepa-Berna. CHCTEMBI MHOXECTB. 3aKOHBI anreOpbI J12.2,J12.3, J12.4
MHOXeCTB. JlekapToBo npousBeneHne MHoOxecTB. / Jlek /

Tema 1.1. "DnemeHTbl Teopuu MHOXECTB" MHOXKECTBa M OIEpalliH

1.2 | Han Humu. [IpoBepka CBOMCTB onepanuii Haj 3 2 OIIK-1 L1, 1.2, 2.1,
J12.2,J12.3,J12.4
MHOXxecTBamu. / IIp /
Tema 1.1. "Dmementsl Teopunm MHOXecTB' IloHATHE MHOXECTBA.
CnocoObl  3amaHuss  MHOXecTB. Omepaiii  HaJl MHOXECTBaMH. JI1.1, J11.2, JI2.1,

1.3 3 4 OIIK-1

Juarpammbr  Oitnepa-Benna. CucreMbl MHOXECTB. 3aKOHBI alIreOpsbl J12.2,J12.3, J12.4
MHOXecTB. [lexapToBo npomssenenue / Cp /

Tema 1.1. "OnemenTs! Teopun MHOXKecTB" COOTBETCTBUS, OTHOLICHUS,
¢ynkumu.  Kommosunmst  coorBercTBuid.  CBOWCTBA  OTHOIICHHM.

1.4 |OtHomenue skBuBaIeHTHOCTH. OTHOmIEHWe mopsaka. BsaumHo- 3 2 OIIK-1 L1, 1.2, JI2.1,
J12.2,J12.3, J12.4
OJIHO3HAuUHOE COOTBETCTBHE. MomHocTh MHOXeCTB. (CdeTHble U
HecueTHble MHOXecTBa. / Jlek /
Tema 1.1. "DOnementsl Teopun MHOxkecTB" COOTBETCTBHS H
. . JI.1, JI1.2, J12.1,
1.5 |otHomenus. IIpoBepka BBINONHEHHUS CBOMCTB COOTBETCTBHH U 3 2 OIIK-1
. J12.2,J12.3, J12.4
oTtHOmeHUH. OTHOIICHNS SKBUBAIEHTHOCTH U mopsiaka. / [Ip /
Tema 1.1. "OnemenTs! Teopun MHOXeCTB" COOTBETCTBUS, OTHOLICHUS,
¢ynkipn.  Kommosunmst  coorBercTBuidl.  CBOMCTBA  OTHOIICHHMIA.
JI.1, JI1.2, J12.1,
1.6 |OtHowmenue skBUBaleHTHOCTH. OTHoUIeHWE nopsaka. BsaumHo- 3 4 OIIK-1
J12.2,J12.3, J12.4
OIHO3HAUHOE COOTBETCTBHE. MomHoCTh MHOXeCTB. (CdeTHble U
HecueTHble MHOXecTBa. / Cp /
Tema 1.2. "KomOunaropuka" 3amaun KoMOWHATOpuKH. IIpaBuia
|7 |CyMMBl W TpOM3BEnCHHS. Tumer  BeIOOpOK.  PazmerneHws. 3 ) OIK-1 JI1.1,J11.2, J12.1,
’ [IepectranoBku. Coueranus. Bunom Herorona. CaoiicTBa JI2.2,J12.3, J12.4
OrHOMUATBHBIX KO3 duieHToB. / Jlek /
Tema 1.2. "KomOunaropuka" Pa3menieHus, TIepeCTaHOBKH H
|.g |coueranns 0e3 TOBTOpEHMH ¥ C IOBTOpEHWSMHU. PerreHue 3 4 OIK-1 JI1.1, JI1.2, JI2.1,
’ KOMOWHATOPHBIX  3ama4. PemieHwe 3amad ¢ HUCIOJIb30BaHHEM J12.2,J12.3, J12.4
LibreOffice / Ilp /
Tema 1.2. "KomOunaropwka" 3amaunt KoMOWHAropuku. [lpaBmia
JI1.1, J11.2, J12.1,
1.9 |cymmpr u  mpousBeaeHus.  Tumbl  BblIOOpok.  Pazmemienus. 3 4 OIIK-1 22 T3 JI2.4

[IepecranoBku. Coueranusi. Bunom Herorona. CaoiicTBa




OMHOMHATBHBIX K03 duumeHToB. / Cp /

Tema 1.2. "KomoOunaropuka" Tpeyronpaux I[lackamsa. IlepectaHoBku c

1.10 | mOBTOpEHUSAMHU. IlonmunoMuanbHas ¢dopmyna. KombunaropHsie 3 2 OIIK-1 j;é 12’ ?[1223’ J;IZZ 11’
toxnectsa. [Ipouspomsue pynkiwm. / Jlek / T
Tema 1.2. "KomOunaropuka" bBuHOMHaNbHAT W TOJIMHOMHAIbHAS

111 (dhopmynsl. KoMOHHATOpHBIE TOKIECTBA. 3 4 OIK-1 JI1.1, J11.2, JI2.1,

’ Vcrionp30BaHIe TPON3BOISIMX (DYHKITUH B KOMOMHATOPHBIX J12.2,J12.3, J12.4
BeruncieHusx. / Ip /

Tema 1.2. "Kombunaropuka" Tpeyronbnuk [lackans. IlepecraHoBku c 1.1 711.2. 7121

1.12 | 1OBTOpEHUSAMHU. ITonmuHoMuanbHas ¢dopmyna. KomOunaropHsle 3 4 OIIK-1 HZ. 2’ H2. 3’ HZ. 4’
toxxaectna. [IponsBomsmme ¢ynkuun. / Cp / I
BoinonHenue 3amaHuil Mo TemaMm paszena ¢ IPUMEHEHUEM Cpe/CTB 1.1 J11.2. 7121

1.13 |makera LibreOffice 3 8 OIIK-1 J'I2. 2’ J'[Z' 3’ J'[Z. 4’
/Cp/ oo

Pazpen 2. «OcHOBBI MaTeMaTH4eCKOii Jornku. OcHOBBI Teopuu rpagos»
Ne HaumeHnoBanue Tembl / Bua 3anatus Cemectp Yacos Komneren- JlutepaTtypa
/ Kype M
Tema 2.1. "OcHoBel  Maremaruueckod  joruku"  IloHsaTHE
BbICKa3bIBaHUA. Omnepanuu Hajx BbICKa3bIBaHUAMU. DopMysbl anreOpsl
BBICKa3bIBaHNMi1. TabnuIia MCTHHHOCTH. TaBTOJNOTHH ¥ TIPOTHBOPEUHS. 1.1 112, 7121

2.1 |PaBHocmmbHBIE TpeoOpazoBanust Gopmyn. HopmaneHble  (QopMEL 3 2 OIIK-1 J'IZ. 2’ J'I2. 3’ J'[2. 4’
CoBepiieHHbIE ~ HOpMaibHBIE  (GopMbl.  Jlormuecku  mpaBUIIBHBIC oo
paccyxieHus. MeTonsl TpPOBEPKH IPaBWIBHOCTH pAcCYXKICHUA. /

Jlex /
Tema 2.1. "OcHoBbl  Maremarndyeckoii  joruku"  Aunrebpa
BbICKa3bIBaHUN. TabnuIbl ICTUHHOCTH. PaBHOCHIIBHBIE 1.1 711.2. 2.1

2.2 |mpeobpazoBarmsi (opmyn. Ilpusenerme ¢opmyn k. AHO® u KHO, 3 4 OIIK-1 HZ. 2’ HZC 3’ JIZ. 4’
CAHO, T
CKH®. /IIp /

Tema 2.1. "OchHoBel  Maremaruueckod  joruku"  IloHsTue
BBICKa3bIBaHUS. Omepanny Hal BBICKa3bIBaHUSAMH. DOpMyIsl anreOpsl
BBICKa3bIBaHNUi1. TabnuIta MCTHHHOCTH. TaBTOJNIOTMH ¥ TPOTHBOPEUHS. 11112, 121

2.3 |PaBHocunbHBle mpeobOpazoBanust ¢Gopmyn. Hopmanbable  (GopMeI. 3 6 OIIK-1 J'I2. 2’ J'[2. 3’ J'[2' 4’
CogepliieHHbIe  HOpMaTbHBble  (opMbl.  JIOTHYSCKHM  TpaBUIIBHBIC T
paccykmeHus. MeTonsl TpPOBEPKH IPaBHIBHOCTH pAcCYXKICHUS. /

Cp/

Tema 2.1. "OcHoBbl Maremaruueckoil Joruku" bByneBbl QyHKIMH.

ITomuuombl JKerankuna. Kumaccer Ilocra. IlonHoTa M 3aMKHYTOCTb

kimaccoB OyneBbIx ¢yHkmmit. Kpurtepmit Ilocta momHOTH Kiacca
24 ¢ynkiuid. HesaBucumocts cucremsl ¢yHknmit. basuc. [Ipeamonnsie 3 2 OIK-1 J1.1,J11.2, J12.1,
" |xmaccet ¢ynkuumii. Tlonstue mnpemukara. KsaHTopbl. PaBHOCHIIBHBIC JI2.2,J12.3,J12.4

npeoOpazoBaHusi  (GopMyN JIOTHKM TIpenuKaroB. PaccyxneHus B

JIOTHKE MpeanKaroB. [IoHATHE 0 HEKITaCCHUECKHUX JTOTHKAX.

/ Jlex /
25 Tema 2.1. "OcnoBbl Maremarnueckoil joruku" IIpenukars. 3 4 OIK-1 JI1.1, JI11.2, J12.1,
"~ | PaBHOCUNBHBIE TpeoOpa3zoBanus HOPMYIT JOTUKY npeankaros / [p / J12.2,J12.3, J12.4

Tema 2.1. "OcHOBBI MareMarmueckoil Joruku" BymeBsl QyHKIHH.

[Honunomsr XKerankuna. Kmacesl Ilocta. IlonHoTa M 3aMKHYTOCTH

kiaccoB OyneBbix ¢yHkumit. Kpurtepuii Ilocta mnomHOTH Kiacca
26 ¢ynkmmid. HesaBucnmocts cucrembl ¢QyHknmit. basuc. [IpeamonHbie 3 6 OIK-1 JI1.1, J11.2, JI2.1,
" |xmaccet ¢ynxumit. Ilomstme npenmkara. Ksantopsl. PaBHOCHIBHEIE J12.2,J12.3, J12.4

npeoOpazoBanus  (GopMyn JIOTMKH TpeAuKaroB. PaccyxnaeHus B

JIOTHKe npeaukaroB. [ToHsTHEe 0 HEKJIaCCUUECKUX JIOTUKAX.

/Cp/

Tema 2.2. "OcuoBsl Teopun rpados” Ilomsrme rpada. Bumer rpados.

OpueHTHpOBaHHbIE M HEOpHEeHTHpoBaHHbIE rpadrl. CrocoObl 3amaHus
27 rpadpa. Omnepaumu Hag TpadaMu.  MarTpumbl  CMEKHOCTH U 3 5 OIK-1 JIL.1, J11.2, JI2.1,
" |wHmmpoentHoctH. I'pader wm  OmHapHBle oOTHOmeHMsA. I3oMopdusm J12.2,J12.3, J12.4

rpadoB. MapmpyTsl Ha rpadax. Cesa3HocTs rpados. llenn u IUKIEL

Mocrsr. / Jlek /

Tema 2.2. "OcnoBbl Teopun rtpadoB" I'pader. Ilpumepsr rpados.

JI.1, JI1.2, J12.1,

2.8 | Omneparun Hax rpadamur. MaTpuIlsl CMEKHOCTH 3 6 OIIK-1 122 J12.3. 2.4
u nHOuAeHTHoctr. / [p / T e

29 Tema 2.2. "OcHoBbl Teopun rpadoB” Ilonstue rpada. Bumer rpados. 3 6 OTIK-1 JI1.1, JI1.2, J12.1,

" | OpuenTtupoBanHbie u HeopueHTHpoBaHHBIC Tpadbl. CrocoObl 3amaHus JI2.2,J12.3,J12.4




rpaga. Omnepaumm Hax rpapaMu.  Marpuibl  CMEXHOCTH U
uHOUAEHTHOCTH. ['padsl m OwmHapHBle oOTHOIIEHHWA. V3oMopdusm
rpadoB. MapmpyTtsl Ha rpadax. CesasHocTs rpados. llenn u IUKIEL
Moctsl. / Cp /

2.10

Tema 2.2. "OcHoBbl Teopuu rpadoB" OOxompl rpada. DitepoBbl
IUKIBl W TenH. OWIepoBBl M TONMydinepoBsl rpapsr. Kpurepmii
SinepoBocTd Tpada. ['aMUIBTOHOBBI IMKIBI U LENH. | aMUIBTOHOBBL H
MOJYyTaMUJIbTOHOBBI

rpadpr. JloctarouHble YCIIOBHSI TaMHJIBTOHOBOCTH Tpada. ['padsr Oe3
uukioB. Jleca u nepesbs. Iloacuer nepesveB. Teopema Kanu o uucne
nepesbeB. / Jlek /

OIIK-1

JI1.1,J11.2, 2.1,
2.2, J12.3, 12.4

Tema 2.2. "OcHoBbl Teopuu TIpadoB" DHIEPOBBI M T'aMHIHTOHOBBI
rpader. [TpoBepka sitnepoBocTH rpada.

Haxoxxnenue »siiepoBbIX LHMKIOB C IMOMOILIbI0 aitropurma Diepu.
Jleca wu gepesbs. llogcuer pepeBbeB, JHUCTbEB B JEepeBe,
XapakTepuCTHK nepesa. / IIp /

OIIK-1

JI.1, J11.2, J12.1,
J12.2,J12.3,J12.4

2.12

Tema 2.2. "OcHoBbl Teopuu rpadoB" OOxomsl rpada. ODHUIEPOBHI
OUKIBl M IenH. OWIepoBBl M IONMydiinepoBsl rpapsl. Kpurepmii
siinepoBocTH rpada. ['aMHIBTOHOBBEI IMKJIBI M HENU. [ 'aMUIBTOHOBBI U
TIOJTYTaMHJIbTOHOBEI

rpader. JJocrarouHble YCIOBHSI TaMHJIBTOHOBOCTH Tpada. ['padsr 6e3
uukioB. Jleca u nepesbs. Iloacuer nepesreB. Teopema Kanu o uucne
nepesbeB. / Cp /

OIIK-1

J1.1,J11.2, JI2.1,
J2.2,12.3,J12.4

2.13

BoinonHenue 3amaHuil o TemaMm paszena ¢ IPUMEHEHHUEM Cpe/CTB
nakera LibreOffice / Cp/

OIIK-1

J1.1,J11.2, J12.1,
J12.2,J12.3,]12.4

2.14

/ 3auér /

OIIK-1

J.1,J11.2, J12.1,
J12.2,J12.3,]12.4

4. POHJ] OHEHOYHBIX CPEJICTB

CprKTypa u COOCpIKaHUEC (I)OH,E[a OIICHOYHBIX CPEACTB HJIsA IMPOBCACHUSA TCKyLLIefI n HpOMe)KyTO‘{HOI;‘I arreécrauu NpeaCcTaBJICHBI

[Mpunoxenun 1 k paboveld mporpaMMe TUCIUTUTAHBL.

5. YAEBHO-METOJHUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI

5.1. OcHoBHasi IMTEpaTYpa

ABTODBI, 3araBue H3paTenscTBO, TONI Komnua-Bo
JI1.1 |Ipoxomenko, H. 1O. JluckpeTHas MaTeMaruka: yaeoHoe mocobue Hwxanit Hosropon: https://www.iprbooksho
Hwuxeropoackuit p-ru/80893.html
rOCY/IapCTBEHHBIH HCOTPaHNICHHBIH
apXUTEKTYPHO- AOCTYII UL
CTPOHTENbHBII 33pErHCTPUPOBARHBIX
ynusepcuret, O5C ACB, ToJB30BATCIICH
2016
JI1.2 |TyroBaC.T., Karan E. |JluckpeTHas MareMaTHKa 1 MaTeMaTHYeCKast Kemeposo: KemepoBckuii https://biblioclub.ru/inde
C. JIOTHKA: y‘Ie6HOC nmocooue FOC}’ILapCTBeHHLIf/'I X.php?
yHuBepcurtet, 2019 page=book&id=600350
HEOTPaHUYCHHBII
JOCTYIL JUTst
3apEruCTPUPOBAHHBIX
oJIb30Baresieit
5.2. lonoJHUTeJbHAS IUTepaTypa
ABTOpBL, 3arnaBue W3 narenscTBO, roj Konuu-Bo
JI2.1 | BamrokeBuy D. JI., MareMaruyeckas JIOTHKa U TEOPHsI AITOPUTMOB: Mocksa: EBpazuiickuit https://biblioclub.ru/inde
Kosanesa JI. @. y4eOHO-NpaKTHYECKOe MocoOHe: yueOHOe Mocodue | OTKPBITHIN HHCTHTYT, 2009 X.php?
page=book&id=93166
HEOTpaHMYEHHbIN
JOCTYII JUTSt
3apEeruCTPUPOBAHHBIX

MOJIE30BaTENIeH




ABTODBI, 3arnaBue H3parenscTBO, 1O Komnnu-Bo
J12.2 |3onotyxun, B. ®., Maremaruka. JIuckpeTHas MaTeMaruka: y9eOHUK PoctoB-Ha-/lony: https://www.iprbooksho
Onbmanckuii, B. B., WHCTHTYT BOIHOTO p.ru/57348 . html
MapTeMbﬂHOB, C. B., TpaHCIIOpTa UMEHU .4 HeOl‘paHl/I‘leHHblﬁ
bornanos, A. E., CenoBa — pumHar JOCTYTI NS
[erposa, B. U. «"0Cy 1apCTBEHHBIN 3aperuCTPUPOBAHHBIX
MOpCKOM YHUBEPCUTET HOJIE30BATEIICH
nMenu agmupana ©.d.
VYmakosa», 2016
JI2.3 |HBanucoraO. B., JlucKpeTHas MaTeMaTHKa U MaTeMaTHyecKas Mocksa, bepimun: fupext- | https://biblioclub.ru/inde
Cyxan U. B. Joruka: yuebHoe mocodue Menua, 2020 x.php?
page=book&id=600488
HEOTPaHUYEHHBIN
JOCTYIT JUTst
3apEeruCTPUPOBAHHBIX
T10JIb30Baresen
J12.4 Hayunsrit xypHan «Jlormueckne ucciemoBaHusD» WznarensctBo UD PAH, https://logicalinvestigati
ons.ru/
HEOTpaHUYEHHBIN
JIOCTYTI JUIst
3aperuCTPUPOBAHHBIX
T0JIb30BareNnen

5.3 lIpodeccuonanbHbIe 0a3b1 JAHHBIX U HHGOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

HCC "Tapant" https://internet.garant.ru
DenepanpHas TocyapcTBEHHas ciry»0a cTaTHCTUKY https://rosstat.gov.ru (cBOOOAHBIN JOCTYT)

5.4. IlepeyeHb NPpOrpaMMHOro odecrnevdeHust

Onepanuonnas cucrema PEJI OC
CBoOoaHO pacmpocTpanseMslit oducHsi nakeT LibreOffice

5.5. YueOHO-MeTOAMYECKHE MATEPHAJIBI /ISl CTYICHTOB C OTPAHHYEHHBLIMH BO3MOXKHOCTSIMH 3/10POBbS

Ilpn HeoOXOOMMOCTH MO 3asBICHHUIO OOYYAIOMIETOCS C OTPaHWYCHHBIMH BO3MOXHOCTSMH 37I0pPOBBS  y4eOHO-METONUUECKHE
MaTepHaIbl MPEAOCTABIAIOTCA B (OpPMax, agaNTUPOBAHHBIX K OTPAHWYCHUSIM 3[0pPOBbS M BocHpusTHsS uHpopmammu. [lns mmi c
HapyLIeHUsIMUA 3peHus: B ¢opMme aynuodaiina; B medarHOH (opme yBemHUeHHBIM IIpudToM. s TUI ¢ HapyLIIEHUSIMH CIyXa: B
(opMe 3NIEKTPOHHOTO JOKYMEHTa; B TedarHoid Qopme. s JuIl ¢ HapymIEHHSIMH OIOPHO-ABUIATENBHOIO amnmapara: B (opme
3NIEKTPOHHOTO TOKYMEHTa; B TIEYaTHON (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUIIJIMHbBI

IMomeruennst 1uist Bcex BHJOB pabOT, MPEJLyCMOTPEHHBIX Y4EOHBIM IIAHOM, YKOMIUIEKTOBAaHBI HEOOXOJMMOI ClIeNHaTn3upOBaHHOM
yueOHON MeOEIbIO N TEXHUYECKUMHU CPEACTBAMH OO0YUCHUSL:

- CTOJIBI, CTYJIbS;

- IEPCOHAITBHBIA KOMITBIOTEP / HOYTOYK (IIEpEeHOCHOIT);

- IPOEKTOpP;

- 9KpaH / THTEePaKTHBHAS JIOCKa.

7. METOJUYECKHUE YKA3AHUS U151 OBYYAIOIIIUXCSA IO OCBOEHUIO JUCHUITIJINHBI

MGTOJII/I‘-IGCKI/IC YKazaHus 110 OCBOCHUIO JUCHHUIIIMHBI IIPEACTABJICHBI B HpI/IJ'IO)KCHI/II/I 2K pa60‘ICI>‘I nporpamMmme qUCHUIIIIUHBI.




IIpunoxenne 1
®OHJ OHEHOYHBIX CPEJACTB

1 OnucaHMe NMoKa3aTeJied u KpUTEpHEB OLl€HUBAHUA KOMHETeHI.lPlﬁ Ha pa3/IMYHbIX
Tanax ux (l)OpMI/IPOBaHHH, OolnrMcCaHHe MKaJI OleHUBaHUA

1.1 Iloxazarenu U KpUTEPUU OLICHUBAHMSI KOMIIETEHIUI:

3VH, cocrasisgioniyue ITokazaTenu onieHUBaHUS Kputepuu onenuBanus CpencrtBa
KOMIIETEHIIHIO OLICHUBAHUS

OIIK-1: crtocoben MpuMeHsATh €CTeCTBEHHOHAYYHBIE U OOIIENH)KEHEPHBIE 3HAHMSI, METOBl MATEMaTHIECKOTO aHaTN3a 1
MOJICJIMPOBAHHMS, TECOPETUYECKOTO U IKCIICPUMEHTAIBHOT'O CCIICOBAHUS B MPO()ECCHOHATBLHON ICITEIBHOCTH

3HATh: M3y4aeT OCHOBHYIO U MIOJIHOTA U Omnpoc (Bompocs! 1-
- METO/BI KOJMYECTBEHHOIO U | TOMOJHUTEIBHYIO JIUTEPATYpPy, | coaep:kaTeabHOCTh OTBeTa Ha | 42), BONPOCHI K 3a4ETy
KaueCTBCHHOT'O aHAIN3a, CoJZIeprKaIIyIo MaTepuai oo 3a4ere, YCTHOM OIpoce, (1-30)
MIPUMEHSIEMBIE B CHCTEMHOM | OCHOBHBIX MOHATHUSAX TEOPUU COOTBETCTBHUE OTBETOB
MOAXOJIE JUIsl PEIICHUS 3a/lad | MHOKECTB M MaTEMAaTUYECKOW | MaTepuaiy, coJiepKalieMcs B
B PO eCCHOHANBHOM JIOTHKH JJI HOATOTOBKH K W3YYEHHOU JUTEpaType
JIeATCITbHOCTH 3a4€Ty U OMpocy
YMeTh: - pelIaeT NpaKkTUKO- MPaBUIBHOCTh PELICHUS IIpakTuueckue
- IPUMEHSATH METOIbI OPUEHTUPOBAHHBIC U 3aIaHN; 3amanus (1-10),
KOJTWYECTBEHHOTO 1 MPaKTUYECKUE 3a/IaHUSA: - BBIIIOJIHATH OIlEpalyy Haj MPaKTHKO-
KaueCTBSHHOI'O aHAJIN3a, BBIIIOJIHSAET ONEPALMH HaJ MHO>XECTBaMHU, OIl€palluy HaJl | OPUEHTUPOBAHHbBIE
MIPUMEHSIEMBIE B CHCTEMHOM | MHOXECTBaMU, OTIEPAIIMU HAJl | BHICKA3bIBAaHUSIMU; 3amanus K 3auety (1-9)
MOJXOJIE JUIsl PELICHUS 3a/1ad | BBICKa3bIBAHUSIMU; - HAXOJIUTh PELIECHUS
B PO eCCHOHANBHOM - HAXOJIUT PEIICHUS KOMOWHATOPHBIX 33/1a4;
JEATCIbHOCTH KOMOMHATOPHBIX 3a/1a4; - OPOBOJUTH OlEpaluy HaJl

- IPOBOJIUT OIEpaLlUU HAJl rpadamu

rpadamu
Bmaners: pelaeT npakTUKO- 000CHOBAHHOCTD IIpakTuueckue
- HaBbIKAMU IIPUMEHEHUS OPUEHTUPOBAHHBIE U MIPUMEHEHUSI METOJIOB JJIA saganus (1-10),
METOJIOB KOJIMYECTBEHHOTO U | IPaKTUUECKHE 3aJaHus U3 MPaKTUYECKUX U MPAKTUKO- MPaKTUKO-
KauyeCTBESHHOI'O aHAJIN3a, TEOPUU MHOXKECTB (BBITIOJHSAET | OpUEHTHUPOBAHHBIX 3aIaHUI OpUEHTUPOBAHHbBIE
MPUMEHSIEMBIX B CHCTEMHOM | IPOBEPKY BBINOJHEHUS 3aganust K 3adety (1-9)
MOJXO0/JIE JUIsl PEIICHUS 3a/1ad | CBOMCTB OIepalnii Haj
B TipoeccoHaNTBEHON MHO>XECTBAaMH, COOTBETCTBUI U
JIeATCITbHOCTH OTHOIIEHUI) U

MaTeMaTHYECKON JTOTHKH
(npuBenenue popmyn k JHD
u KH®, CJH®, CKHD);
TPUBOJIUT PEIICHHUS
KOMOMHATOPHBIX 33134
(pa3merteHus, MEPeCTAaHOBKU U
coyeTaHusi 6e3 MOBTOPEHHI U C
HOBTOPEHHSMH); TIPOBOJIUT
NPOBEPKY ditnepoBocTH rpada,
HaXOMT JHJICPOBBI IIUKJIBI C
NOMOIIBI0 anroputma diepu

1.2 I1Ikansl OLIEHUBAHHUS:
Texymuil KOHTPOJIb YCIIEBAEMOCTH M NPOMEKYTOUYHAsI aTTECTAlMsI OCYLIECTBIIETCS B paMKax
HaKOMUTENbHOM OaibHO-peiTHHrOBOM cuctembl B 100-0amipHOi mikane:

50-100 6am10B (3a4TEHO)
0-49 GayoB (He 3a4TEHO)




2 TunoBble KOHTPOJIbHbIE 33aJJaHUS WJIU HUHbIe MaTepuaJibl, HEO6XO0AUMBbIE AJIA OLEeHKHU
3HAaHUW, YMeHHU}, HaBbIKOB U (W/HM) omnbITa JeATe/JbHOCTH, XapaKTepU3yKWIIUX 3Tamnbl
dopmupoBaHHs KOMIIETEHIMI B IpOLecCce 0OCBOEHUA 00pa30BaTe/IbHOU NPOrpaMMbl

N

ok~

20.
21.
22.
23.

24,
25.
26.
217.
28.
29.
30.

Bonpocsl k 3a4ety

[Tonsitue mHoxkecTtBa. CriocoObl 3aaanust MHOXKeCTB. Onepaliny HaJ MHOKecTBaMu. Jluarpammbl
Olinepa-BeHHa.

CucreMbl MHOXKECTB. 3aKOHBI allreOpbl MHOKECTB.

JlexapToBOo mpousBeneHHe MHOXeCTB. COOTBETCTBHS, OTHOIICHUS, (QyHKImH. Kommosummus
COOTBETCTBUH.

CgoiictBa otHOIIeHUH. OTHOIIEHHE SKBUBAJICHTHOCTH. OTHOIIIEHUE TTOPSIJIKA.
B3anMHO-01HO3HaUHOE COOTBETCTBHE. MOIIHOCT MHOXECTB. (CUETHble U HECUYETHBIE
MHO€eCTBa. MHOXk€eCTBa MOIITHOCTH KOHTHHYYMa. MHOKECTBA BBICIIMX MOILHOCTEM.

3amaun komOunHaropuku. [IpaBuna cymmbl U mpousBeneHus. Tumbl BbIOOpOK. Pa3zmerieHus.
[lepectanoBku. Coueranus.

bunom Heiorona. ColicTBa buHOMUaNbHBIX KO3 dunmenToB. Tpeyronpauk [lackans.
[TepectanoBku ¢ noBropeHusimMu. [lonmmuomuansuas Gopmyia.

Komb6unaropusie Toxaectsa. [Ipousoasmue GyHKINU.

. Ilonarue Bbicka3piBaHus. Oniepaliii HaJl BBICKa3bIBAHUSIMH.

. ®opmynbl anreOpbl BeIcKa3biBaHUM. Tabnna HCTUHHOCTH. TaBTOIOTMU U IPOTUBOPEYHSL.

. PaBHOCHITbHBIC TTpe0Opa3oBaHus HOPMYIL.

. Hopmanbnslie popmel. CoBeplieHHbIE HOpMalbHbIE (JOPMBI.

. Jlornuecku nmpaBuIIbHbIE paccykaeHUs. MeTo bl TPOBEPKU MTPaBUIIBHOCTH PACCYXKACHHUSL.

. bynessl pynkuuu. [Tonunoms! XKerankuHa.

. Kimaccwl IMocra. [TomHOTa M 3aMKHYTOCTB KJIACCOB OYJIEBBIX (DYHKIIUH.

. Kpurtepuii [locta nomHoTHI kiacca GyHKITUH.

. HezaBucumocts cucremsl ¢pynkumid. basuc. [Ipeanomnnbie Kiaccsl GyHKIUH.

. Ilonstue npeaukara. Ksantopsl. PaBHocuIbHBIE TPeoOpa3oBaHus (GOpMyIl JJIOTUKU MTPEIUKATOB.

Paccyxnenus B JIOruke npeauKaToB.

IToHATHE O HEKIACCUYECKUX JIOTHUKAX.

[Tonsitue rpada. Buasl rpadoB. OpueHTHPOBAHHBIE U HEOPUEHTUPOBAHHBIE I'padbl.

Cnioco0Os1 3aianust rpaga. Onepanuu Haj rpadamu.

MaTtpuibl CMEXHOCTHM M HMHIHMAEHTHOCTU. I'padpl u OuHapHble oTHoueHHs. HM3omopdusm
rpa¢os.

Mapupytsl Ha rpadax. CBSI3HOCTb rpadoB.

Ilernu u mukiabl. MOCTBHI.

O6xo161 rpada. DUIepoBHI IUKIIBI U IISTIH.

DitnepoBsl U OMy3inepoBsl rpadsl. Kpurtepuii siinepoBoctu rpada.

["aMMIIBTOHOBBI LIMKJIBI U LIETIH.

["aMUIbTOHOBBI U MOTYTaMUIIBTOHOBBI I'padbl. JlocTaToOuHbIE YCIOBHS FaMHJIBTOHOBOCTH rpada.
I'padbr Oe3 nukios. Jleca u nepebs. [loacuet nepereB. Teopema Kanu o uncne nepeBbes.

IpakTHKO-OPpHEHTHPOBAHHDBIE 3aJaHNS K 3a4eTy
Omnpenenutsd pe3ynbrathl AekictBuiit AUB, AnB, A\B, B\A, A+B:

A={xx<3p}; B={xx>p]}.

Haiitu (AUB)NC u (AUB)\C, ecin
A={X-p, <x<p,}; B:{x\0§x< p} C={x-p,<x<ps}



3. JlokasaTh C MOMOIIBIO OCHOBHBIX TOXKAECTB U MOKa3aTh Ha Auarpammax Jitnepa-Benna

(ANB)U(B\A)U(C\B)=BUC

4. JlaHO OTHOIICHUE.

a) IlocTpouTh MPUMEPHI AP OTHOIIECHHUS.

b) BbIsCHUTH CBOICTBA OTHOMICHHS: PE(IIEKCUBHOCTD, aHTUPE(IICKCUBHOCTD, CAMMETPUYHOCTD,
TPaH3UTUBHOCTh, AaHTHCHMMETPHYHOCTb.

N={2,.,10}, p={< X,y >|3x<5y, X,y eN}

5. OLIEHUTh MHOXECTBO A={X‘— p, <X< ps}. Tpuauare KOMaHa ydacTBYIOT B IIEPBEHCTBE I10

¢byToony. Kaxkaple qBe KOMaHABl JOJDKHBI CHITPaTh MEXAYy coOoi oauH MmaTd. J[okazaTh, 4TO B
0001 MOMEHT COCTSA3aHUsl HAWIyTCsl IB€ KOMaH/Ibl, CHITPABIINE OJIMHAKOBOE YUCIIO MAaTUYEH.

6. Brruuciours:

P! ((R+D! (2P, +1)!
(F-2)! \(R-D! (2R, -1)!

7. Haiitu CIH® u CKH® dpopmynsl F
a) TO TabJIMIIe UICTUHHOCTH,
0) ¢ TOMOIIBIO YKBUBAJICHTHBIX IIPEOOPA30BAHUM.

F=(G~D)A(VvI)>(x>2)~x).

8. CocraBuTth MaTpulbl MHOUACHTHOCTH, CMC)KHOCTHU U CIIMCOK pe6ep JJIA l"pa(bOBZ

9. Jlan opHEeHTHUPOBaHHEIHI rpad

a) OxapakTepru30Bath rpad.

b) Hassarh crieruaabHble BEPIIUHBI U pEOpa.

C) BeimucaTh MaTpUIBI CMEKHOCTH, HHIIUACHTHOCTH.

d) BsmwmcaTh UK, 1IETTb, TPOCTOMN UK, TPOCTYIO IICTIb.

(. ©
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3adeTHOE 3aJaHuE BKIIIOYAET 2 TEOPETUUYECKHX BOmpoca U 1 3ajaHue U3 NEepeuHs MPakTUKO-
OpPHEHTHUPOBAHHBIX 3aJaHUM.



Kpurtepun onenuBanus:
MakcumanbHOE KOJIMYECTBO OAJIJIOB 3a OTBET MO 3adeTHoMy 3amaHuio — 100 (kakmpiii Bompoc
MMEET OJJMHAKOBBIN BEC IIPU BBICTABJIIEHUN UTOIOBOM OLIEHKH)

50-100 6aynoB (3auTeHo) | M3noxeHHplid Marepuan (AaKTHUECKH BEpPEeH, HAIMYUE TIyOOKHX
WCUCPIIBIBAOIINX 3HAHWI; TPaBHIbHBIC, YBEPCHHBIC JICHCTBHS I10
NPUMECHCHHUIO TIONYYEHHBIX 3HAHWM Ha TMPaKTUKE, TPaMOTHOE U
JIOTHYECKU CTPOWHOE H3JIOKEHHE MaTepualia NpU OTBETE; MPaKTHUKO-
OpPUEHTHPOBAHHOE 3aaHue BBITIOJTHEHO MIPaBUIILHO u
POKOMMEHTHPOBAHO; HAJTMYUE TBEPBIX U IOCTATOYHO TOJHBIX 3HAHHIA,
MPaBWJIbHBIC EHCTBUS MO MPUMCHCHHUIO 3HAHWM HA MPAKTHKE, YEeTKOE
U3JI0KCHUE MaTepualia, JOIMYCKAITCS OTACIbHbIE JIOTHYECKUE U
CTHJIMCTUYECKUE TIOTPEIIHOCTH, HEYBEPEHHOCTh U HETOYHOCTH OTBETOB
Ha  JIONIOJHHUTENBHBIE WM  HABOJSAIIME  BOIPOCHI,  MPAKTHKO-
OpUEHTHUPOBAHHOE  3aJlaHWe  BBHIMOJHEHO  MNPaBWIBHO, HO  HE
NPOKOMMEHTHPOBAHO; TPHU  HEMOJHOM  OTBET€ Ha  BOIPOCHI;
3aTPyOHSACTCS OTBETHUTh HA JIOTIOJHUTEIBHBIE BOIPOCHI, MPAKTHKO-
OPUCHTUPOBAHHOE 3a/IaHUE BBITIOJHEHO C OMMOKAMU M OTCYTCTBYIOT

KOMMEHTapuu
0-49 6as10B (He OTBeTHI HE CBSI3aHBI C BONPOCAMH, HAIWYHE TPyOBIX OMIMOOK B OTBETE,
3a4TeHO) HEMOHMMAaHUE CYIIHOCTH H3JIaraéMoro BOIPOCa, HEYMEHUE MPUMEHSTh

S3HAHUA Ha IPAKTUKC, HCYBCPCHHOCTb W HCTOYHOCTH OTBCTOB Ha
JOINIOJHUTCIIBHBIC U HABOJAAIIUE BOIIPOCHI; ITPAKTHUKO-OPHUCHTUPOBAHHOC
3aaHuC HEC BBIIIOJIHCHO.




[IpakTuyeckue 3aaHus
HNucrpykuus. 3aanus BBIMOIHAIOTCS HHIMBUAYAIbHO KaxabIM oOydarommmcs. M3 kaxxaoro 3agaHus
oOyJaronuiicsi BEIOUpAeT OJMH MPUMEP, HOMEP KOTOPOTO COOTBETCTBYET MOCIEAHEH udpe B HOMEpPE
3a4eTHON KHIKKHM (eciau mocnennss mudpa 0, To oOywaromuiics BbiOMpaer npumep 10 B KaxaoMm
3aJIaHUHN )

3anpanme 1. M300pa3uth Ha nuarpammax Jitnepa-Benna. [Ipu He00X01MMOCTH BBIpaXXEHHUE YIIPOCTHUTD,
UCIOJIb3Ys TOXKJIECTBA alreOpbl MHOKECTB.

1. (A\B)N(A\C)
AU(C\B)
(AUB)N(AUC)
(A\B)U(A\C)U(B\C)
C\B\A
(A\B)+(B\C)
AUBNC

(AUC)\B
(C+A)\(C+B)

10. (A\C)+B

© o N o0k w N

3ananne 2. I[OKaSaTB C IIOMOIIbKO OCHOBHBIX TOXKJACCTB U IIOKA34Th HA AUarpaMmax Bﬁnepa-BeHHa
1. (ANB)U(B\A)U(C\B)=BUC

(A+B)\C=A+B)UC

(anBNC)U(ANBNC)=[A\(BNC)\[A\(BUC)]

(AnB)U(ANE)-(AUB)N(AUB)

(AUB)\C =(A\C)U(B\C)

AUBUC=(C\A)N(C\B)

AU(BNC)=4UBU(4NC)
8. (A\B)UC =(A\C)N(B\C)
9. AUB=(A+B)U(ANB)
10.(A\B)+B=ANB

N o Us W N

3aganme 3. Jns 3amaHHBIX MHOXKECTB A, B, C HaliTu yKa3aHHbIE JEKapTOBbI MPOU3BEICHUS U
MOIIHOCTb.

1. A={1,5,6,8,9}B={1,24,6,7},C={0,4,6,7}. Ax(BNC), (BNC)x A4, |Bx(|.

2. A={a,b,c,d},B={a b,cefn} C={aehn} Ax(B\C), (B\C)x A4, |AxB|.

3. A={a,b,c,d g} B={abdejr}C={abgr} Bx(4\C), (A\C)x B, |4xB|.

4. A={1,13,15,17}, B= {10, 11, 12, 23, 24, 26}, C = {10, 23, 26, 29}. Ax(B\C),
(B\C)x 4, |Bx(]|.

5. A={1,4,7,8,911},B={1,3,56,8},C={1,4,57} Ax(BNC), (BNC)x 4,
[Bx 4.



A={a b,c,d},B={a b,ce f,h},C={ad e hnx} Ax(C\B), (C\B)x A4, ‘AxB‘.

7. A={ab,ce g} B={abder}C={abdr} Bx(4\C), (A\C)xB,|CxB|.
8. A={1,5,6,8,9 10}, B={1,24,6,7},C={0,1,4,6,7}. Bx(ANC), (AnC)x B,

9.

‘BxC‘.
A={ab,cd},B={abrcref,n},C={aehn} Ax(B\C), (B\C)x A4, ‘AxB‘.

10.A={a,b,c,d g}, B={a b d e}, C={abkr} Bx(4\C), (A\C)xB,|Cx8H.

3ananue 4. J/[aHo oTHOLICHUE.

a) [TocTpouTh MpUMEPHI TTAP OTHOIICHUS.

b) BbISICHUTE CBOHCTBA OTHOIIICHUS: pe(IIEKCUBHOCTh, aHTUPE(IICKCUBHOCTD, CAMMETPUYHOCTbD,
TPaH3UTUBHOCTb, AaHTUCUMMETPUYHOCTb.

1.

© © N o g B~ W

N=1{,2,..,10}, p={< X,y >|3x <5y, Xy eN}

N={56,...15, p={<a,b> %, a,beN}

{

={12,3456},
={123,....10}
{-4,-3-2, 1,0,1,2

N p={<ab>|2a>3, abeN}
N p

A- »
N ={123,...,10}, p= {<xy>|x<2y xyeN}
- |
N =

N =

:{<x y >|X-y—udetHo, X,y € N}

{<a b>|a~b—quH0,a,be A}

12345

{123456,,0: <XY>|X+y=7, x,yeN}
{ p={<
{12345}, p {<xy>|3x+yeN x,yeN}

<X y>|x+yeN, x,yeN}

10.N:{1,2,3,..., }, ,0={< X,y>|X-y—HequHo, X,y € N}

3amanmue 5.

1.

Tpuanate KoMaHJ y4acTBYIOT B NepBeHCTBe mo (yrOony. Kaxkaple nBe KOMaHIbl JOJKHBI
CBITpaTh MEXAy coboi oauH maTd. Jlokazarh, 4TO B JII0OOH MOMEHT COCTS3aHUS HAWUIyTCS JIBE
KOMaH/bl, CHII'PABLINE OAMHAKOBOE YHCIIO MaTYEH.

Nwmeetcss Tpu nucta Oymaru, HEKOTOpbIE M3 HHUX pa3pe3aroTcs Ha 3 4acTH, HECKOJIbKO HOBBIX
KyCcKOB Ha 3 Oosee mMenkue yacTd U T.J1. CKOJIBKO BCETro MOJYYUTCS JIUCTKOB, €CIH BCEro ObLIO
paspesano K 1ucTkoB?

IToka3zatb, uTo rpad, y KOTOpPOro HMMEIOTCS B HECMEKHbIe BEpIIMHBI TPEeThell CTeneHH, a
oCTajJbHbIE BEPIIMHBI UMEIOT CTENEeHb, HE OOJBIIYI0 4YeM 2, He 00JiafaeT raMHJIbTOHOBBIM
LUKIIOM.

MosxHo 11 U3 osHOro rpaga ¢ 17 BepmMHaMy yJaJluTh HEKOTOpPbIE pedpa Tak, 4To ObI CTETEHb
Ka)KJJOW BEPILMHBI paBHsIach 5?7

CeMepo CTYIEHTOB, pa3be3kKasiCh Ha KaHUKYIbI, TOTOBOPUIIMCH, YTO KaXKIbIi M3 HUX TMOLUIET
OTKPBITKH TPEM U3 HUX. MOXKET JIN 0Ka3aThbCsl, YTO KAKIBIN MOTYYUT OTKPBITKM UMEHHO OT TEX
JIpy3€i, KOTOPBIM HaIucai cam?

B ¢yrbosnbHOM TypHUpE ydacTBYIOT 29 xomani. Jloka3aTh, 4TO B 1000 MOMEHT COCTSA3aHHUS
HaWJIeTCs KOMaH/1a, ChIrpaBIasi YeTHOE YUCIIO MaT4yell (OBITh MOXKET HUA OJHOTO).

Jlokasath, 4YTO HE HaJeTCs IEeBATH YEJIOBEK TaKUX, YTOOBI KXl OBbLIT 3HAKOM POBHO C TPEeMs
JTPYTUMHU.

Ecnu B rpade ¢ naTeio BeplIMHaAMU POBHO JIBE BEPILIMHBI UMEIOT OJIMHAKOBYIO CTENIEHb, TO MOTYT
JI1 OHU OBITH 00€ U30JUPOBAHHBIMU UM 00€ UMETh CTENeHb 47

6



9. MosHO 1 U3 MoJHOTO rpada ¢ 7 BepUIMHAMHU YAAJIUTh HEKOTOpBIE pedpa Tak, YTo Obl CTENEHb
KaXJ0¥ BEPIIMHBI paBHsUIACh 37

10.B ¢yrOonpHOM TypHUpPE y4acTBYIOT 9 KoMaHA. MOXET T B HEKOTOPBI MOMEHT BPEMCHH
0Ka3aTbCs TaK, YTO KaXKJasi KOMaH/Ia Chirpalia pOBHO TPU Marya.

3apanue 6. Haittu CIH® u CKH® dbopmynst F
a) To TalaMIIe UCTUHHOCTH, 0) C ITOMOUIBIO SKBHUBAJICHTHBIX MPEOOPA30OBAHUA.

L. F=(X~2)A(yVvIZ)>((X—>2)~x).
F= (A2 > EV)~((F~2) AY).
F=((yvX)ACVvX)=>((YVvX)Vvz).
F=((yr2)v(x~z)=>(y—>X)AY).
F=((x~2)>(QAr2)A((X~2)—>x).
F=((x~y)=>(C->x)Vv((ryA2)~Y).
F= (x> ~CEVviDA((xAry)—>2).
F=(Zo>X)A(yvX)>((z~x)Vvz).
F=((x=>)~CEAYNA((X—>Y)VvX).
10.F=((y~X)A(Z—>>x)Vv((yArz)—>X).

© ©NOUA WD

3anganue 7. OpHEeHTUPOBAHHBIN rpad
a) OxapakrepuszoBatb rpad.
0) HasBarb cnieruasibHbBIC BEpIIHHBI U pEOpA.
B) Brimmcars MaTpHIlbl CMEXXHOCTH, UHIUACHTHOCTH.
r) Bemmucars nuki, 1enb, IpOCTONW LUK, POCTYIO LEMb.







U IpYroy BEpIIUHBI.

i myTh OT BepIIuHbI 1 10 11000

v

WTH KpaT4auIin

3aganue 8. Ha

Jannblie 1715 3a1aHus

Bapuant

a

10

3aganue 9. [locTpouTh KOMMYHUKALIMOHHYIO CETh MUHUMAJIBHOM JUIMHBI 17151 CXeMBbI 3a1aHus 10

Januble 115 3a1aHus

Bapuant

a

10

3aganue 10. YeMy paBeH MaKCUMAaJIbHBIN IIOTOK MEXY ITyHKTaMu | u 6.

Janublie 1715 3a1aHus
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Kpurepun oueHuBaHusi:
MakcuMaJbHOE KOJIHYeCTBO 0aJL1I0B — 60 0a/1;10B

3a BBINOJIHCHUE TMPAKTUYCCKUX 3adaHuii 1-8 oOyuaromuiics mokeT monyduth 10 40 6ajios,
KaXJI0€ 3aJJaHie TIPU ATOM OIICHUBACTCSI J10 5 0aJJIOB

5 6as10B 3a/laHue BBINOJIHEHO BEPHO

4 daJ1a HpI/I BBIINTOJIHCHUHN 3aJaHUuA ObLIN A0ONYIICHBI HCTOYHOCTH, HC BJIMAIOIIHC HA
pe3ynbTar

2-3 6ajaa [Ipu BbINOJIHEHUY 3a7aHKsI ObUTM JONYHIEHBI OIINOKU

1 6amn ITpu BINoJIHEHNH 3a]JaHKsl ObUIM JONYIIEHbI CYIIECTBEHHbIE OIINOKH

0 6a/10B 3a/ilaHue HE BBIIIOJHEHO

3a BeIMONHEHWE MpakTHdeckux 3aaanmii 9-10 oOywarommiicss MoxkeT moiny4duTh 10 20 6ajliioB,
KaXJ10€ 3aJlaHKe Ipu AToM oneHnBaercs 110 10 6assion

10 6ayu10B 3aaHne BHIIOJIHEHO BEPHO

5'9 0aJLlI0B HpI/I BBIIIOJIHCHUHN 3aJaHUuA OBLIN AONYIICHBI HETOYHOCTH, HC BJIMAIOINIMC HA
pe3ynbTar

3-4 6anaa [Ipu BBINOJIHEHNY 3a7jaHKsI ObUTH JOMYIIEHBI OIUOKH

1-2 6amna [Tpu BBIONHEHHH 3a/1aHHS OBLUTH JONYIIEHBI CYIIECTBEHHBIE ONTHOKU

0 6ay10B 3a/iaHue He BBIIOJHEHO
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Omnpoc

Pa3nea 1. DjieMeHTHI Teopuu MHOkecTB. KoMOuHaTOpuKa
[Tonsitre MHOXkecTBa. CriocOOBI 3a/1aHUSI MHOKECTB.
Ornepanuu HaJ MHOKECTBAMH.
Huarpammsl Ditnepa-Benna.
CuctemMbl MHOXKECTB.
3aKoHbI aNreOpbl MHOKECTB.
JlekapTOBO MpPOU3BENECHUE MHOMXKECTB.
CootBercTBUs, OTHOLICHU, GYHKIIMU. KoMIO3uIns COOTBETCTBUI.
CgoiictBa otHOIeHU. OTHOIIIEHHE SKBUBAJIEHTHOCTH. OTHOILIEHUE TTOPSAIKA.
B3aumHo-0/1HO3HaYHOE COOTBETCTBHE. MOIIIHOCTH MHOXKECTB.
0. CueTHbIe 1 HECUCTHBIC MHOXKECTBA.
11. MHuoecTBa MOIITHOCTH KOHTUHYyMa. MHOKeCTBa BBICIIMX MOLTHOCTEH.
12. 3agaun komOuHaTOpuKku. [IpaBuiia cyMMBI B TPOU3BEICHUS.
13. Tumnsl Be16OpOK. Pasmenienns. [lepecranoBku. Coderanus.
14. bunom HeroroHna.
15. CsoiicTBa OMHOMHUATBHBIX KOI(DPHUITUESHTOB.
16. Tpeyronbuuk [lackas.
17. TlepecranoBku ¢ noBropenusMu. [lonnnomuansHas popmyna.
18. KoMOuHaTOpHBIEC TOKIECTBA.
19. IIpousBoasuire GPyHKINU.

ROoo~NooGa~LNE

Paznen 2. OcHoBbI MaTeMaTH4YecKOM J10ruku. OcHOBBI Teopuu rpagos
20. INonsTue BbicKa3piBaHus. Onepaluy HaJl BHICKA3bIBAHUSAMU.
21. ®opmyisl anreOpsl BeICKa3biBaHuil. Tabmuia uctThHHOCTH. TaBTONOrHH ¥ IPOTUBOPEYUSL.
22. PaBHOCHIIBHBIC TIPe0OpazoBaHus GOPMYIL.
23. Hopmanbhbie ¢popmbl. CoBepIieHHbIE HOPMaIbHbIE (POPMBI.
24. Jlornyecku MpaBUIbHBIE pacCyXKIeHHs. MeToIbl TPOBEPKH MPABHILHOCTH PACcCyKICHHS.
25. byness! ¢pynkuuu. [lonurnomsr XKerankuna.
26. Knaccer [Tocra. I[TonHOTa M 3aMKHYTOCTB KJIACCOB OYIEBBIX (DYHKITHIA.
27. Kpurepuii [Tocta monHOTHI Ki1acca QyHKIUIA.
28. HezaBucumocthb cucteMsl pyHkimii. basuc. [IpenmnonHsie Kimaccsl yHKIHMA.
29. Ilonsatue npenukara. KBaHTOpBI.
30. PaBHOCubHBIE TpeoOpa3oBaHusl (OPMYJT JIOTHKH TIPEAWKATOB. PacCcyKIeHHs B JIOTHKE
HPEIUKATOB.
31. IoHATHE O HEKIIACCHUYECKUX JIOTUKAX.
32. Ilonsrue rpada. Bunsl rpados. OpueHTHpPOBaHHBIE U HEOPUEHTUPOBAHHBIE TPABbI.
33. Cnoco0Osb1 3aganus rpada. Onepanuu Hag rpadamm.
34. Matpuibl CMEXHOCTH M MHIMACHTHOCTH. ['padpl 1 OMHApHBIE OTHOLIEHHUS.
35. N3omopdusm rpados.
36. Mapmpyts! Ha rpadax. CBsi3HOCTB rpadoB.
37. llenu u 1uKIIbl. MOCTBI.
38. O6xo/bI rpada. DWIepoBHI LUKIIBI U LIETIH.
39. DitnepoBHl 1 OMyditepoBsl Tpadsl. Kpurepuii siinepoBocTr rpada.
40. I'aMUIBTOHOBBI LIMKJIBI M LIETIH.
41. I'aMUIIBTOHOBHI U TIOJTYTaMUJIBTOHOBEI rpadbl. JlocTaToOuHBIE YCIOBUS TaMIIIBTOHOBOCTH Tpada.
42. I'padsi 6e3 nukios. Jleca u gepessbs. [loncuer nepesbeB. Teopema Kanu o uncie aepeBbes.

Kpurepun onenuBanus:

JlaHHBIN TepeYeHb BONPOCOB JUIsl MPOBENEHHUs OIpoca SBJSETCsl MNpUMEpHbIM. OH MOXET
aKTyaJIM3UpOBATHCS MpernojaBaTeieM o He0OX0IUMOCTH.
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Omnpoc TeMaTu4ecku OXBAaTBHIBAET BCE Pa3Jiesibl yueOHOTO Kypca U MPOBOJIUTCS B YCTHOU (opme.
I'pynnupoBka BOIpOCOB U1l OIIPOCa MPOU3BOAUTCS IIPENOAABATEIIEM.

MakcuMaJbHOE KOJIMYecTBO 0a/L10B — 40 0a/1;10B

3a ydactue B Ompoce OOyJaronIuics MOXKeT MoiayduTh 10 40 OamioB (HEOOXOIUMO YCIEIIHO
otBeTUTh Ha 10 BOmpocoB u3 mepBoro paszaena u 10 Bompocos 13 BTOpPOro passaena). B xoae onpoca npu
OTBETE Ha OTJEIBHBIN BOIPOC O0YUYAIOIIHUICSI MOXKET MOJTYYUTH 10 2 0AJJI0B

2 0as1a JlaH MmoJIHBIA, pa3BEpHYTHIA OTBET HA NOCTABJICHHBIM BOIPOC, CHUCTEMHO IOKa3aHa
COBOKYITHOCTb OCBOCHHBIX 3HAaHUH 00 0OBEeKTe, MNPOSBISIOMIAICS B CBOOOTHOM
OTIEPUPOBAHUU OCHOBHBIMH TOHSATHSMHU y4eOHOTO Kypca. OTBET XapaKTepu3yercs
COJIEPKATEIbHOCThIO, KOHKPETHOCTHIO, 3HAHUEM OCHOBHON U JIONOJHUTEIBbHOMI
JIUTEpaTyphl, PEKOMEHIYEMON IO TEeME, YETKOCTbIO U JIOTUYHOCTBIO H3JI0KEHUS
MaTtepuana.

1 6an JlaH HEmoJIHBI M  HENOCIEAOBATENIbHBIM OTBET HAa IOCTABJICHHBIM BOIPOC.
[IpucyrcTByIOT (pparMeHTapHOCTh, HEIOTHYHOCTh U3JoKeHHs. OOydaromuiics He
OCO3HAET CBSI3M MEXJY MOHITHSAMHU, KOHIENTyaJbHbIE TEPECEUCHUs, CTPYKTYpPHBIE
3aKOHOMEPHOCTU. OTCYTCTBYET KOHKPETH3aLUs U JOKA3aTeIbHOCTh. JlONOIHUTENbHBIE
YW YTOUHSIIOIIME BOIPOCHI MpErojaBaTeisl HE MPUBOIAT K KOPPEKIMM OTBETa Ha
MTOCTaBJICHHBIC BOIIPOCHI.

0 6as10B OO0yuaromuiics 3aTpyIHAETCS OTBETUTh HA BOIIPOCHI

3 MeToauYeCcKUe MaTepHaJbl, onpeae/AIe Npoueaypbl OleHUBaHUS 3HAHUH,
YMeHMH, HABBIKOB U (MJIH) ONbITA JeATEJIbHOCTH, XapaKTEPHU3YIOLIUX ITAMbI
dopMHUpOBaHUA KOMIIETEHIUMN

Hpouez[ypbl OLICHHBAHHUA BKJIHOYAalOT B ce0bs TGKYH_[I/Iﬁ KOHTPOJIb W IMPOMEKYTOYHYIO
aTTCCTalluIo.

Telcymm“d KOHTPOJIb YCII€EBAEMOCTHU IPOBOAUTCA C HCIOJB30BAHUEM OLCHOYHBLIX CPCIACTB,
MNpeaACTAaBJICHHBIX B II. 2 JaHHOTO IIPHUIIOKCHUS. PGBYJ'IBTaTBI TCKYHIETO KOHTPOJA AOBOIAATCA OO0
CBCACHUA CTYACHTOB OO HpOMe)I(YTOLIHOI‘/JI aTTeCTaluu.

HpOME)KyTO'-IHaH aTTeCTalud IIPOBOAUTCA B (bopMe 3a4cTa.

3auer MMpOBOAWUTCA IO pPaCHHUCAHHIO HpOMe)KyTO‘-IHOI\/’I arrecralilii B IIMCbMCHHOM BHJE.
Komnuecto BOIIPOCOB B 3a4Y€THOM 3aJldHUU — 3. HpOBepKa OTBETOB U OOBSBIICHUE pE3yJIbTAaTOB
IMPOU3BOJUTCA B JACHL 3a4CTa. PGSYJ'IBTaTBI aTrTeCTallu 3aHOCATCA B BEAOMOCTH U 3aUYCTHYIO KHMXKKY
CTYJACHTA. CTYI[CHTLI, HC IpomeaAmne MNpoMEXKKYTOUYHYHO aTTCCTAllURO I10 Fpa(I)I/IKy HpOMe)KYTOqHOﬁ
aTTeCTall, JOJIKHBI IUKBUAUPOBATH 3aJOJPKCHHOCTE B YCTAHOBJICHHOM IMOPAJIKE.
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IIpunoxenue 2
METOINYECKHUE YKA3ZAHUSA 11O OCBOEHUIO JUCHUIIJIMHBI

Y4eOHBIM IIaHOM MPETYCMOTPEHBI CIICAYIONINE BUbI 3aHATHHA:

- JIEKLUU;

- IPAKTUYECKHUE 3aHATHSL.

B Xone JeKUMOHHBIX 3aHATUH paccMaTpUBAeTCd TEOPETUYECKUH MaTepuall, JaroTcs
PEKOMEHAALUY JUIsl CAMOCTOATENBbHOM pabOThI ¥ NOJATOTOBKE K IPAKTUYECKUM 3aHATHSIM.

B xone mpaktuyeckux pabOT pa3BUBAIOTCS HAaBBIKUM MPUMEHEHHMsS] MAaTEMaTHYECKHX METOJIOB,
BbIOOpa MHCTPYMEHTANBHBIX CPEACTB JUIsl OOpaOOTKM M aHajau3a JAaHHBIX B INpo(hecCHOHAIbHON
JESITEIBHOCTH.

HpI/I IMOATOTOBKEC K NPAKTUYCCKUM 3aHATHAM Ka)I(I[BIfI CTYACHT HOJIKCH:

— U3Y4UTh PEKOMEH/IOBAaHHYIO YUEOHYIO JINTEpaTypy;

B nmponecce MnoArOoTOBKM K MHNPAKTHUYCCKHUM 3aHATUAM CTYACHTBI MOTYT BOCIIOJIB30BaTLCA
KOHCYJIbTalUAMUA IIPCIIOAaBaTCIIA.

TeopeTquCKHe BOIIPOCBHI JOJIKHBI OBITH HU3YUCHbI CTYACHTAMH B XOIC CaMOCTOSITETbHOM
pabotel. KoHTposb camMOCTOATENBbHOW pabOTHl CTYAEHTOB Haj Yy4eOHOW MporpamMmoi Kypca
OCYILECTBIISCTCS. METOJJOM OIPOCA M BBIIOJIHEHUS NMPAKTUUYECKUX 3aJaHuil. B xozxe camocTosTenbHON
paboThl KaXIbl CTYyJEHT 00s3aH NpPOYUTaTb OCHOBHYIO M 110 BO3MOXXHOCTU JIOIOJHUTENIBHYIO
JUTEepaTypy IO H3ydaeMoil Teme. BblaenuTh HENOHATHbIE TEPMHUHBI, HAWTH MX 3HA4YEHUE B
SHIMKIIONEIUUECKUX CIOBapsX.

I[JISI IMOATOTOBKH K 3aHATUAM, TCKYIICMY KOHTPOJIO U HpOMe)I(YTOtIHOfI arreécrauu CTyJACHTBI
MOTYT BOCIOJIB30BAaThCS AIIEKTPOHHO-OMOINOTEYHBIMHE CUCTeMaMH. Taxoke 00yJaroImuecs MOTYT B3SITh
Ha JIOM HEoOXOAMMYIO JUTepaTypy Ha aOOHEMEHTE YHUBEPCUTETCKOM OMOIMOTEKH WIIH
BOCITIOJIB30BaThCA YNTAJIbHBIMU 3aJIaMU.
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