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1 eap AUCHUNIHHBI

Ilenvio usyuenusn Ooucyunnunwel sipiserca (GpopmupoBaHue cucCTeMbl (QyHIa-
MEHTAJbHBIX 3HAHUM O MOHATUSAX U METOJaX IMCKPETHON MaTeMaTUKH; Mpuoodpe-

TCHHUC IIPAKTHUYCCKHUX YMGHI/Iﬁ N HaBBIKOB, H€O6XOI[I/IMI>IX Jl pCIICHUA 3a1a4d,

BO3HHKAIOMINX B IPO()ECCHOHATLHOMN eI TeTHHOCTH.

B xoae u3yueHus: AMCUUTUIMHBI OyAeT chopMUpOBaHA KOMIIETEHIIUS
OIIK-1. Cnoco0OeH NpUMEHSATh E€CTECTBEHHOHAYYHBIE W OOIICHH)KEHEPHbBIE

SHAaHUA, MCTO/JAbl MATCMATUYICCKOI'O aHaJIN3a U MOACIIMPOBAHUA, TCOPCTUICCKOIO U

OKCIICPUMCHTAJIBHOI'O UCCIICIOBAHUS B HpO(l)GCCHOHaHBHOﬁ ACATCIBHOCTH.

1.1 ®opMupyemble KOMIETEHINU

Tabnuna 1 - @opMupyembie TUCHUTIITMHON KOMIETEHITUU

HaunmenoBanue Buma HaumenoBanue Ko 1 na3Banne KOMIIETCHIINHA
KOMIIETEHIIUH KaTeropuu (rpyrmibl)
KOMIIETEHITHI
Ob6menpodeccuo- OIIK-1. CiocobeH mpUMEHSITh ecTe-
HaJabHas CTBEHHOHAYYHbIE U OOIIEHHKEHEeP-

HBIE 3HAHHWS, METOIBI MaTeMaTHde-
CKOIO aHalIu3a W MOJEIUPOBAHUA,
TEOPETUYECKOTO M IKCIEPUMEHTAIb-
HOTO HCClenoBaHusl B mpodeccuo-
HaJILHOM JIeATEIILHOCTH.

1.2 UHauKaTopsbl JOCTHKEHUSI KOMIETEH M

Tabnuma 2 — UHauKaTopsl JOCTHKEHUS] KOMIIETSHITHH, OpMUpYyeMbIe JUCITUTLTH-

HOU

Kon u Ha3sBanue

I/IHIII/IKaTOpBI JOCTHIXXCHUA

JIMCUUIUIMHBL ¥ IPaKTHKH, (OpMU-

3HaHUs, METOJbl Ma-
TEMaTHYECKOTO aHa-
733 ¥ MOJEIMPOBA-
HUSI, TEOPETUYECKOTO
U SKCIEepPUMEHTAIb-
HOTO HCCIICIOBaHUS
B mpodeccuoHalb-

MPUKIIAJHBIX U HH(pOpMAIIH-
OHHBIX MTPOLIECCOB.

OIIK 1.2. IIpumenset meto-
JIbI BBICIIEH U JTUCKPETHOMN
MAaTEeMAaTHUKH JJISI MOJEITHPO-
BaHMS TPUKJIATHBIX ¥ UH-

KOMIIETEHIUA komnereHuu no OIMOIT pytomue komrnereHuo OIMOIT
OIIK-1. Cnocoben | OIIK 1.1. Ilpumensier puszu- | 51.0.08 Maremaruka;

NIPUMEHATH ecre- | YECKHE 3aKOHBI U ITOJIOKE- b1.0.11 Teopus BeposiTHOCTEN U
CIBEHHOHAy4YHble H | HHUA OOLIETEXHMYECKUX JINC- | MaTeMaTHUecKas CTATHCTHKA;
OOIIeMH)KEHEPHbIE HUIUIAH UL MOACIUPOBAHUA | F].0.13 BeryncnuTenbHas MaTemMa-

THKA,;

b1.0.14 ®usnka;

b1.0.21 Marematnueckoe 1 UMHTAa-
IIMOHHOE MOJICTTUPOBAHNE SKOHOMH-
YECKUX IPOIIECCOB;

b52.0.03(I1) ITpoekTHO-
TEXHOJOTHYECKasl MPAKTHKA;
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Kox u HasBanue
KOMIICTCHIINN

NHaukaTopsl TOCTHKEHUS
koMmnerennuu mo OITOIT

JIMCUMIITUHBL U IPAKTUKH, POpMU-
pytomue kommerenuuo OITOIT

HOH JACATCIIBHOCTH.

(hopMaIMOHHBIX MTPOIIECCOB.

OIIK 1.3. Ilpumensier meto-
bl TEOPUU BEPOSTHOCTH U
MaTEeMaTHYeCKON CTaTUCTUKU
UL MOJCJIIUPOBAHUSA  MPHU-
KIAAHBIX ¥ HH(OPMALUOH-

b2.0.04(I1x) ITpenaunmomMHas mpax-
THKA;

b3.01(/]) BemyckHnas kBanudukau-
OHHas paboTa.

HBIX IIPOLIECCOB.

1.3 3nanus, yMeHus, HaBbIKU (3YB) no qucuunanxe

Tabnuua 3 — 3HaHus, yMEHHMsI, HABBIKH, (POPMUPYEMbIE TUCIHUIUIMHON

KO,I[ 1 Ha3BaHHUEC KOMIIC-
TCHIIUU

WNHIuKaTOpbl TOCTHKEHUS
KOMITETCHIINH, 3aKpeIyIeH-
HbIE 3a JUCLUININHON

3nanus, ymenus, HaBbIku (3YB), gop-
MUPYEMBIC TUCIUTLIAHOM

OIIK-1. CnocobeHn mpu-
MEHATh €CTEeCTBEHHOHA-
YUHBIE U OOIIEUHKEHEP-
HbI€ 3HaHUS, METO/Ibl Ma-
TEMaTUYECKOI0 aHaiu3a
U MOJETUPOBAHMS, TEO-
PETHYECKOTrO U 3KCHEpH-
MEHTAJIBHOTO  MCCIENO-
BaHus B Tnpodeccuo-
HAJIBHOW JeTEIbHOCTH.

OIIK 1.2. Ilpumensier me-
TOIBI BBICHIEM M JUCKPET-
HOM MaTeMaTUKH I MOJe-
JUPOBaHUs MPHUKIAIHBIX U
WH(POPMAIMOHHBIX TIpoIec-
COB.

3HaTh:

OCHOBHBIE (DAKTBI, KOHIICTIIIUY U TPUH-
IIUTIBI TUCKPETHON MaTeMaTHKH.

YMerTs:

TPaMOTHO TIOJIb30BAThCS SI3BIKOM JIHC-
KpPETHON MaTeMaTHKH;

CTpPOTO JI0Ka3bIBaTh MaTEMATUUECKUE
YTBEPkKACHUSI U3 00JIaCTU AUCKPETHOM
MaTeMAaTHUKH, BBIJEISAS TJIaBHBIE CMbIC-
JIOBBIE aCTIEKTHI B JOKA3aTENIbCTBAX;
penaTh KOHKPETHBIE 3a7a9d U3 00JIacTH
cBoel mpoeccHoHaNbHOMN ACeSITENBHO-
CTH C HUCIOJIb30BAaHUEM JUCKPETHOHN Ma-
TEMaTUKH

BBIOMpAET U MIPUMEHSIET MaTeMaTH4e-
CKH€ METOJIBI U METOJIbI MOJICTTHPOBA-
HUs1, HEOOXOMMBIE JIJISl PEIIECHUS T10-
CTaBJICHHBIX 33]a4.

Bmaners:

- CIIOCOOHOCTHIO pa3pabaThIBaTh U Mpe-
00pa3oBBIBaTh MATEMATHIECKHE MOJIC-
JIY SBJICHUH, TPOIIECCOB U CUCTEM C 11€e-
7610 X 3¢ (HEKTUBHON TPOrpaMMHO-
anmapaTHOW peanu3aliuy U TPUMEHEHUs
B HAyYHBIX UCCIICJIOBAHUSX, TIPOCKTHOU
NESATENIbHOCTH, YIIPABICHUHN TEXHOJIO-
TUYECKUMH, COIIMATLHBIMUA CUCTEMAMHU

2 O0BbEM M TPYA0EMKOCTH TUCIHUIIMHBI 10 BUIAM Y4eOHBIX 3aHsATHii. Dop-
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MBI POMEKYTOYHOM aTTeCTAMH.

Ta6numa 4 — O0beM U TPYA0EMKOCTb JTUCHMIUIMHBI 110 BUJIaM YUEOHBIX 3aHATHMA

OO6m1ast TpyI0EMKOCTh M BHJIBI y4€OHOM paOOTHI 110 AUCITHU-

O6BEM yacos 1o popmam

TUIMHE, TIPOBOJIMMBIC B Pa3HBIX (hopmMax 0byyenns
(010]0) 0300 300
1 O61as TpyA0EMKOCTh AUCHHUIIINHbI 252
2 KonraktHas paboTa 00ydJarmuxcs ¢ npenogaBatesineM (o 26
BHJIaM Y4€OHBIX 3aHATHI) (BCEro)
AynutopHast paboTa (BCero): 26
B TOM YHCJIE:
JIEKITUHA 10
MPAKTUYCCKHUE 3aHSATHS, CCMHHAPHI 16
MPAKTUKYMBI
nabopaTopHbBIe paObOTHI
B UHTEPAKTHBHOI popme
B JICKTPOHHOU (hopMme
Bueayauropnas pabota (Bcero):
B TOM YHCJIe, MHAUBHUAYaIbHAS paboTa 00yJarOIIUXCs C mpe-
10JIaBaTeIeM
MOJITOTOBKA KYpPCOBOW pabOThI /KOHTAKTHAs paboTa
IpYIIOBasi, UHAWBUYAIbHAS KOHCYJIbTAIIUS U HHBIC BUIBI 13
y4eOHOH e TeNbHOCTH, TPEIyCMaTPUBAIOIINE TPYITIOBYIO
WM MHIMBUAYaJbHYIO paboTy 00y4aronIuxcs ¢ mperno/iaBare-
JIeM)
TBOpYecKas pabora (dcce)
3 CamocrositenbHas pabora o0yqaromuxcs (Bcero) 213
4 TIpomexxyTO4Hast aTTecTalus 00y4yaronerocs S ceMecTp — 3aueT
6 cemecTp — 9K3aMeH
3. Y4eOHO-TeMATHYECKHH TJIAH U COAEPKAHUE TUCIUTIIUHDI.
3.1 YueOHO-TeMaTHUYECKHI IIAH
Tabnuma 5 - YueOHo-TeMaTuyecKkuii 11aH 3a09HON (POopMbI 00yUeHUs
Obmas | TpynoemkocTs 3aHsTuii (dac.) dopma Te-
Tpyno- | O®0O 3®0 KyILIero
E EMKOCTE | AyaHTOpH. Aynu- KOHTPOJIA U
= |Pazzmensl ¥ TEMBI AUCHUIUIMHEI (6ceeo SAHSTHS TOPH. 3a- MIPOMEXKY-
% 110 3aHATUAM qac.) CPC HSTUS CPC TOYHOU aT-
X JIEKII. | Tpa JeK | mpa TecTalnuu
= KT. m | kT ycreBaemMo-
s CTH
Cemectp 5
1. Teopusa mnoscecme u om-
HOweHnu




Obmas | TpynoemkocTs 3ansiTuii (dac.) ®opma Te-
Tpyao- | O®O 300 KyIiero
E EMKOCTE | Ay1HTOpH. Aynu- KOHTpOJIA U
= |Pazmensl 1 TEMBl AUCHUIUIMHBL (6ceeo SAHSTHS TOPH. 3a- IIPOMEKY-
% 10 3aHATUAM uac.) CpC | HoTHs CPC TOYHOH aT-
X JIeKIL. | mpa JeK | mpa TeCTalun
i KT. m | k. ycIreBaeMo-
2 CcTH

1 1.1 MuoxectBa. CmocoOnl | 46 2 4 40 Kontpois-
3aganus.  Omepanuu  Hajx Has pabora
MHOX€ECTBaMU. buHapHbIE OT- Ne 1
HouieHusi. Onepauuu Hajx Ou-

HAapHBIMH OTHOIICHUSIMU.
2. Dnemenmot mamemamu-
YeCKOu 102UKU

2 2.1 BeickasbiBanus. OcHoB- | 46 2 4 40 Kontpois-
HbIC OMepaluu HaJ BBICKa3bl- Hasi pabora
BaHusAMU. OCHOBHBIE PaBHO- Ne2
CHJIBHOCTH U 3aKOHBI aareOpsl
noruku. HopmanbHbie GOpMBL.

[Ipenukarsl. KBaHTOpBI

CemecTtp 6
3. Kombunamopuka

3 | 3.1 OcHoBHBIC 3aKOHBI KOM- | 46 2 4 40 Kourposs-
OMHATOPHKH. OcHOBHBIE Hasi pabora
dbopMyabl  KOMOMHATOPHUKH. Ne 3
bunom Hrerortona. bunomu-
anbHble KO3QduueHTsl. [lo-
nuHoMHuanbHas dopmyna. Ilo-

JMHOMHUAJIbHBIE KO3 PHUIHEH-
THI.
4. Teopus zpaghos

4 | 4.1 Onpenenenus rpagos. 50 2 2 46 Kourposs-
OnemeHTsI TpadoB. Bubl Hasi pabora
rpadoB u ornepanuu Haj rpa- Ne 4
damu. CiocoObI 3a1aHust
rpagos.

5 4.2 KOMITOHEHTBI CBSI3HOCTH 51 2 2 47 KonTpoiib-
rpadoB. DiIepOBBI U TAMUITB- Hasi paboTa
TOHOBHI rpadbl. JlepeBbs u Ne 4
neca. Packpacka rpagos.

KonTtpop 13
IIpomexxyTouHast arrecTanus 3a4er,
9K3aMEH
BCET'O | 252 10 |16 | 213




3.2. Conep:kaHue 3aHATHH 10 BUAAM YU4eOHOM padoThI

Ta6nuna 6 — ConeprkaHue TUCIUTLIMHBI

Ne
n/n

HanmenoBanne pasacia,
TEMBI JTUCLUITIIMHBI

Coz[epn(aHI/Ie 3aHATUA

Cemectp 5

Cooepoicanue 1eKYUOHHO20 Kypca

1 Teopusa muoscecme u
OMHOUIEHU
1.1 | MuoxecrBa. CrocoOwi | [Tonstne MHOkecTtBa. OcHOBHBIE ompenencHus. CrnocoOb
3amanus. Onepanuu Haj | 33JaHUS: TEPEUUCICHUE 3JIIEMEHTOB, XapaKTEPUCTUUYECKOE
MHOkecTBaMU. bunaphsbie | cBoiicTB0. KoHeunsie MHOkecTBa. OCHOBHBIE ONEpalud Haj
otHomienus.  Onepanuu | MHOXKECTBaMU: OOBEIMHEHHUE, IepeceueHue, IOIOJIHEHHE,
HaJ OMHApHBIMU OTHOIIE- | pa3HOCTh. JlekapToBO mpousBeacHUE. JlekapToBa CTEIEHb.
HUSAMM. Huarpammbl Dilnepa-Benna. buHapHble OTHOLIEHUS U HX
CBOWCTBA. DKBUBAICHTHOCTH U pa30OMEHUs] MHOXKeCTBa, (ax-
TOP-MHOXECTBO. OTHOILLIEHHUSI MOPSIKA.
2 dnemenmuvl mamemamu-
YeCKOU 102UKU
2.1 | BoickazeiBanus.  OcHoB- | [ToHsiTue BbIcKa3biBaHUS. OCHOBHBIC JIOTHYECKUE OTICpPAIlUU
HbI€ ONEpallMyd HaJ BBI- | HAJ BBICKA3bIBAaHUSAMH (AU3BIOHKLHUA (JIOTUYECKOE CIIOXKe-
cka3blBaHUAMU.  OCHOB- | HUE), KOHBIOHKIUS (JIOTMUECKOE YMHOXEHHE), UMILIMKAIUS,

HbIE PABHOCWIBHOCTU H
3aKOHBI AIreOpbl JIOTUKHU.
Hopwmaibnblie (bopMBI.
[Ipenukatel. KBaHTODBI.

SKBUBaJeHLUs, oTpuuanue). IlonsTue QopMmysbl JOTHKH.
Tabnuila UICTUHHOCTH ¥ METOJMKA €€ mocTpoeHus. Toxme-
CTBEHHO HCTHHHBIE (DOPMYJIbI, TOXKAECTBEHHO JIOXKHBIE (Op-
MyJibl. PaBHOCUIIBHBIE (POpMYJIIBL. 3aKOHBI JIOTUKH. MeToanka
ynpouleHus (HopMya JIOTUKM € MOMOILIBIO PaBHOCHIIBHBIX
npeoOpazoBanuii. [loHsATHE »lIeMEHTapHOW KOHBIOHKIIUU
(371eMeHTapHOTO MPOU3BEACHNUS); MOHATHE AU3IBbIOHKTUBHOM
HopMaibHOU (opmbl (JIH®D). Meroauka noctpoeHust Tabau-
1l ucTuHHOCTH Ui JIH® ympoieHHbM MeTonoM. [lonsaTue
AJIEMEHTAapHON TU3BIOHKIMM (3JEMEHTapHOW CyMMBI), OHS-
THE KOHBIOHKTUBHON HopMaibHOU (opmbl (KHD). ITonsTue
COBEpIIEHHONM  JU3BIOHKTHUBHOW  HOpPMaJbHOM  (OpMBI
(CAH®). IloHATHME KOHBIOHKTUBHOW HOPMaJIbHOW (DOPMBI
(CKH®). IMonsTue mpeaukara: TEOPETUKO-MHOKECTBEHHBIIN
U Jjoruyeckuii moaxozasl. OOmacTh ornpenesneHuss U 00JacTbh
UCTUHHOCTH Mpenukara. Onepauuu Hajx npeaukatramMu. Ksau-
Topbl. POpMYJIBI JTOTHKH NpenukaToB. CBOOOIHBIE U CBS3aH-
Hble mepemeHHble. Jlormuyeckuit BeIBoA. Kiaccuduxarms
¢dopmyn anredpsl npenukaToB. TaBTONOrHUs aaredpsl Mpeau-
karoB. [IpuBenennas ¢opma ans anreOpsl npeaukaron. He-
YHUCJIEHUE NPEeAuKaToB. MOJENM MCUYUCIEHUS NPEIUKATOB.
dopmanuzanus TpeIIoKEHUH ¢ MOMOIIBIO JOTHKH MpearKa-
TOB.

Cooepoicanue npakmuieckux 3aHamuil

1 Teopusa muoscecme u
OMHOWEHUN
1.1 | MHoxecTBa. Crioco06sl1 | [IpumeHenue anmapara TEOPUM MHOXECTB K PEIICHHIO CO-
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Ne

HaunmenoBanue paznena,

ConepxaHue 3aHITUA

/0 | TeMbl TUCIUILTHBI
3amanus. Onepauuu Hax | AepkKaTenbHbIX 3anad. Onepauuu Haj MHOXecTBaMu. Jlua-
MHO>XECTBaMH. rpaMMel Oiinepa-BenHa. Pelienue pa3HOypOBHEBBIX 3aJaHUI

U 3a/1a4.

1.2 | bunapusle  oTHomeHus. | MccnenoBanue OMHApHBIX OTHOIIEHWH Ha cBoiicTBa. Pere-
Onepauuu Haja OWHAPHBI- | HUE Pa3HOYPOBHEBBIX 3aJjaHU U 3a1a4.
MU OTHOILIEHUSIMHU.

2 Inemenmuol mamemamu-
YeCcKou 102UKu

2.1 | BeickazsiBanus.  OcHoB- | [TocTpoeHune TabmuI[ MUCTUHHOCTU. PermieHue pa3HOypoBHE-
HbI€ ONEpalliyd Haj BBI- | BBIX 3aJaHUil U 3afa4. YnpoueHue popmyin. [Iposepka dop-
cka3biBaHUAMHU.  OCHOB- | MyJI Ha PaBHOCHJIBHOCThH C IIOMOUIBbIO TaOJIUI] UCTUHHOCTH H
HbIE PaBHOCUIBHOCTH U | 3aKOHOB alreOpbl BHICKAa3bIBAHUU.
3aKOHBI AJIT€OPBI JTOTHKU.

2.2 | HopmanbHbIe ¢dopwmel. | [IpuBenenune ¢opmyn anreOpsl BbickazbiBanuit k JJHD u

HpeIlI/IKaTBI N KBAaHTOPBGI.

KH®, xk CAH® nu CKH®. Pemenue pasHOypOBHEBBIX NpaK-
THYECKHUX 3amaHui. [locTpoeHne 007aCTH MCTUHHOCTH Tpe-
JTUKATOB; MPOBEPKA PABHOCWJIBHOCTH MPESINKATOB HA MHOXKE-
ctBax N, Z, Q, R; onpezaenenue ABIAIOTCS W MPEIUKATHI JIO-
TUYECKUMH CJICJICTBUSMU JAPYTUX TPEIUKATOB.

HpOMe)KYTO‘lHaSI aTTecrauysd - sauem

Cemectp 6 \
Coodeporcanue 1eKYuoHH020 Kypca
3 Komounamopuxa
3.1 | OcHOBHBIE 3aKOHBI KOM- [IpyHimMn Metona mareMaTudeckond MHAYKUuU. Hekoropeie
Oounaropuku. OCHOBHBIE Pa3HOBUAHOCTH (MOAM(UKAIMK) METo/la MaTeMaTHYecKOil
dopmynbl kKoMOMHaTOpu- | MHAYKUMU. [IpaBuiio cymmsl. [IpaBuno mpousBenenus. Me-
ku. buaom HeroToHa. bu- | TOA BKJIIOYEHHS U UCKITIOYEHHUS. Pa3Melenns, nepecTaHOBKH,
HOMHUANbHbIE KO3QPULU- | coueTaHUst 0€3 MOBTOPEHHH U C MOBTOpeHUsIMH. OCHOBHBIE
eHThl. [lonnHoMuanbHas onpeneneHus: U BoIBOJ Gpopmyn. @opmyrna bunoma HeroTona
¢dopmyna. [loruHomuans- | . buHoMuanehbele ko3¢ ¢uienTsl. OCHOBHBIE TOXAECTBA C
HbI€ KO (PUILIUEHTHI. OMHOMUANBHBIMU KO3 umentamu. TpeyronbHuk Ilackans.
Hexotopbie npumenenus 6uHoma Herorona. [lonmHOMuans-
Has (opmyna. [lonuHomuanbhbie ko3dduumentsl. [Ipume-
HEHHE MOJMHOMHUAILHON (hOPMYIIBI.
4 Teopus zpaghos
4.1 | Onpenenenus rpados. Uctopus teopun rpados. [Ipuknanneie 3agaun: 3anadya o Ké-

DOnemeHTsl TpadoB. Bumbt
rpadoB U oneparuu Haj
rpadamu. CriocoOsI 3a1a-
Hus rpadoB.

HUTCOEpPrcKUX MOCTax; 3ajada o TpEX JoMax U TPEX KOJIO-
1ax; 3ajada o 4yeThlpéX Kpackax. OCHOBHOE OIpefesieHue.
CwmexHocTb. [luarpammel. Oprpadsl, nceBaorpadsl, MyJIbTH-
rpader u runeprpadel. Mzomopdusm rpados. Iloarpadsr.
BanentHocte. Mapmipytsl, nenu, 1nukiasl. CesizHOCTh. Pac-
CTOSIHME MEXy BEpLIMHAMH, Ipychl U nuameTp rpada. Jkc-
LEHTPUCUTET W LEeHTp. Bunel rpadoB: TpuUBHAIBHBIN, MOJI-
HBIH, Kiuka. JIBynonsHblie rpadsl. HanpaBnenusie oprpadsl u
ceru. [marpammbl. MaTtpuna cMeXHOCTH. Marpuna WHUHU-
nennuid. Criucku cMexxHoctu. MaccuB ayr. O6xob1 rpadoB.
OcHoBHBIE onepanuy Haja rpadaMu: yraneHue BEepIINHbI, 10-
OaBJIcHHE BEpIIMHBI, ynajieHue pebdpa, mobasieHue pedpa,
nonogHeHue rpada, oObenuHeHue rpadoB, NepeceucHue
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Ne
n/n

HaunmenoBanue paznena,
TEMbI JUCHUIIJIMHBI

ConepxaHue 3aHITUA

rpadoB, coequHeHue rpados.

4.2

KomnoHeHTBI CBSI3HOCTH
rpagoB. DUIEPOBHI U Ta-
MHWJIBTOHOBBI Tpadsl. [le-
peBbs U neca. Packpacka

rpados.

OO6wenunenue rpadoB U KOMIIOHEHTHI CBSI3HOCTH. TOYKH CO-
4JIeHeHUsl, MOCTbl U Ojoku. BepumnHas u pébepHasi CBs3-
HocTh. OlneHka yncna pédep yepe3 YMCIIO BEPIIMH U YHUCIIO
KOMITOHEHT CBSI3HOCTH. DWJICPOBBI ITUKJIIbI. DUIEPOBHI TpadBbl.
DiinepoBocTh rpada. Kpurepuii sitiepoBocTu. AIropuTtm Io-
CTPOCHHUS dHJIepoBa IMKJIA B dijepoBoM rpade. I'amuinbTo-
HOBBI IMKIBL. ['amunbToHOB rpad. 3amaua KommmuBosiképa.
CBoOoanbie nepeBbs. OCHOBHBIE CBOMCTBA JepeBbeB. LleHTp
nepeBa. OpUEHTHPOBAHHBIE I€PEBbS. YTIOPSAOYEHHBIE Aepe-
Bbsl. buHapHble nepeBbs. BoIpOBHEHHbIE U MOJHBIE JIEPEBbHSI.
XpoMaTudeckoe 4uciio. XpoMaTHuecKoe 4uciao rpada u ero
JonoNMHeHus. TouHbli anroputM packpammbanus. [Ipubnu-
KEHHBI aJITOPUTM  TOCJIEIOBATEILHOTO pacKpallluBaHUs.
Teopema o msTH Kpackax.

Cooep

HCAHUE NPAKIMUYECKUX 3aHAMUN

Komobunamopuxka

3.1

OcHOBHBIE 3aKOHBI KOM-

ounaropuku. OCHOBHBIE

dbopMyITbI KOMOMHATOPH-
KH.

JlokaszarenbcTBa METOAOM MAaTEMAaTHMYECKOW HMHIyKUMH. Pe-
LICHWE NPAaKTHYECKUX 3aJaHuil C IPUMEHEHHEM IIpaBHia
CYMMBI, IIpaBuJjia NPpOU3BCACHHUA U MCTOAA BKIIOYCHHUA U UC-
KIIIOYeHus. PemieHne pasHOypOBHEBBIX KOMOWHATOPHBIX 3a-
JTaHWN ¢ TPUMEHEHHEM OCHOBHBIX (POPMYII COSTMHEHHIA KOM-
OMHATOPHKU: IEPECTAaHOBOK, pa3MeIlleHHil, COUeTaHuH.

3.2

bunom Herorona. buno-
MUanbHbIe K03 duiuen-
Thl. [lonmuHOMManbHas
dopmymna. [loanHomuab-
Hble KO (OUIIUEHTHI.

Pemenue 3amanuii ¢ npuMeHeHuem OuHoma HproToHa. BbI-
YyclieHne OMHOMHUANBHBIX KO3()PHUIMEHTOB TT0 GopMyie U C
WCTIOJIB30BaHNEM apH(PMETHIECKOTO TpeyroibHuka Ilackans.
Pemienue 3agay ¢ HMCIONB30BaHMEM IMOJMHOMHUAIBLHOU (hop-
MyJbl. HaxoxeHne moJmHOMUANBHBIX K09()(UITEHTOB.

Teopus zpaghos

Omnpenenenus rpados.
OnemeHTs! TpadoB. Buabl
rpadoB U ornepauu Haj
rpadamu. CriocoOsI 3a1a-
Hus rpadoB.

CwmexHoctb. Jluarpammel. Oprpadsl, ncesrorpagsl, MyIbTH-
rpadsl u runeprpadsl. U3omopdusm rpados. Pemenune npak-
tuyeckux 3ananuil. Iloarpagel. BamentHoCcTh. Mapuipytsl,
nenu, Hukiabl. CBs3HOCTh. PaccrosiHue MexIy BepLIMHAMW,
Apychl U AuaMeTp rpada. DKCIEHTPUCUTET U 1eHTp. Haxox-
JIEHUE JTUX KOMIIOHEHTOB IIPHU PEIIEHUU IPAKTHUUECKUX 3a-
nanuil. Buasl rpadoB: TpUBHANbHBIN, MOIHBIN, KIUKA. J[BY-
noibHble rpagsl. HanpaBnennsie oprpadsl u cetu. Pemenue
MpaKTUYECKUX 3a1aHui. /lmarpamMMbel. MaTpuia cMEXHOCTH.
Matpuna mHuaeHunid. COucKH CMEXHOCTH. MaccuB AayrT.
O6xonap! TpadoB. 3aganue rpadoB pPa3TUIHBIMUA CIIOCOOAMM.
[IpuMeHeHre OCHOBHBIX Omepanuii Haja rpadamu: yaaieHue
BEpIIUHBI, J00aBIEHNE BEPIIWHBI, ynajleHue pedpa, m00aB-
neHue pebpa, nononHeHue rpada, ooOberuHeHue rpados, mne-
peceuenue rpados, coeuHeHre rpadoB MPU PEIICHUHN MpaK-
TUYECKUX 3aJIaHUMN.

4.2

KoMIOHEHTHI CBSA3HOCTH
rpa¢oB. DUIEPOBHI U T'a-
MUJILTOHOBBI Tpadnl. [le-
peBbs U Jieca. Packpacka

rpadoB.

O6benuHeHNe TpadoB U KOMIIOHEHTHI CBI3HOCTU. TOYKH CO-
YJIeHEeHUsI, MOCTBI U OJjoku. BepmuuHas u pé€OepHast CBS3-
HocTh. OneHka yucna pédep depe3 Yuciao BEpLIMH U YHCIIO
KOMITOHEHT CBSI3HOCTU. DUJICPOBBI IIUKJIBI. DUIEPOBHI Tpadbl.
DitnepoBocTh Tpada. Kpurepwii sitnepoBoCTH. AJITOPUTM T10-
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Ne
n/n

HaunmenoBanue paznena,
TEMbI JUCHUIIJIMHBI

ConepxaHue 3aHITUA

CTPOCHHUS dHJIepoBa IMKIA B dWIepoBoM rpade. I'amuibTo-
HOBBI IMKIBL. ['amuinbToHOB rpad. 3amaua KommmuBosiképa.
CBoOoanbie nepeBbs. OCHOBHBIE CBOMCTBA JepeBbeB. LleHTp
nepeBa. OpHUEHTUPOBAHHBIC JEPEBbs. YTIOPSIOYEHHBIE epe-
Bbsl. buHapHble epeBbsa. BeIpOBHEHHbBIE U TOJIHBIE JEPEBbSI.
XpoMaTudeckoe 4uciio. XpoMaTHUecKoe Yrucio rpada u ero
JoTnoNHeHus. TouHbl anroputMm packpamuBanus. [Ipubnu-
JKEHHBIM QJITOPUTM  TOCIEAOBATEIBHOIO PACKpAIIMBAHUA.
Teopema o nsTH Kpackax. Penmenne npakTHyeckux 3a/laHuil.

HpOMe)KYTO‘-IHaSI aTrTeCTanus - 9K3dMeH

4 Tlopsinok OLEHMBAHUS YCIIEBAEMOCTH U C(POPMUPOBAHHOCTH KOMIIe-
TeHIUIl 00y4aroumerocs B TeKyuei U MpoOMe:KyTOYHON aTTeCTALMH.

JI71s1 OJIOKUTEIBLHOM OLICHKU IO pe3yJibTaTaM OCBOCHUS JUCHUILIUHBI 00Y-

YaroneMycsi HEOOXOJIMMO BBITIOJIHUTH BCE YCTAHOBJICHHBIEC BUJIBI YU€OHOUM pabOTHI.
Ornenka pe3ynbTaToB padboThl oOydaromierocs B 6aiax (1Mo BUIaM) MPUBEJICHA B

tabmnurie 7.

Tabnuua 7 - banmnbHO-peUTUHTOBAs OIICHKA PE3yJIbTaTOB yueOHOM paboThl 00y4Ja-

tomuxcs 1o sugam (bPC)

VYuebnas pado- [Cymma |Bumsl u pesynbrathl |OIl€HKA B aTTECTAlUN basns
Ta (BUbI) 6a/10B |y4eOHOI paboThI

5 ceMecTp
Texymmas 80 JlexumoHHble 3aHs- |3 0aJIa - ocenienue 1 JeKuonHo- |3 — 6
yueOHas pabo- TUs (KOHCTIEKT) r'0 3aHATUS
Ta B CEMECTpE (2 3ansTH)
(ITocemenue [TpakTyeckue 3ans- |2 6ajia - noceueHue 1 npaktuue- |18 - 34

3aHATHH IO
pacnucaHuIo U
BBIIIOJIHCHHE
3a/1aHui)

TUS (OTYET O BBINOJI-
HEHHMU MPAKTUYECKOM
paboThl) (4 3aHATHS).

CKOI'0 3aHsTHSA
1o 7 6amI0oB — noceunieHue 1 3aHATHA
Y CYIIIECTBCHHBIN BKJIA/ HA 3aHATUN
B pabOTy BCel TPYMIIbI

KonTponbubie pabo-
ThI (2 paboThI)

3a onny KP:

ot 0 10 10 6a/1710B (BBIIIOJTHEHO Me-

Hee 51% 3ananuil)

ot 10 10 14 6aa0B (BbITIONHEHO 51-
67% 3amanuii)

ot 14 10 18 6as10B (BBIIOJIHEHO 68

- 84% 3amanuii)

ot 18 10 20 6ass10B (BBITIOJIHEHO 85

- 100% 3ananuii)

20-40

Hroro no Texyueii padore B cemecTpe (41 6a/1 — MOPOroBoe 3HAYCHHUE)

41 -80

[TpomexyTou-
Had aTTeCTalus
(3auer)

20

VYcTHbIi onpoc

10 6as0B (ITOPOTOBOE 3HAYCHHE)
20 6an10B (MaKCUMAaIbHOE 3HAYE-
HUE)

10-20

10




HToro no npomMeXKyTouHoi arrecTanuu (IK3aMeHy)

110-20

CymmapHasi oneHka no aucuuninte: Cymma 6ajuioB TeKyIIed U MPOMEXYTOYHOM aTTecTaluu

51 — 100 6as10B

6 cemecTp
VYuyeOHnast pabo- (Cymma |Bumbl u pe3ynbratsl  |OLIEHKA B aTTECTAIIMH bamibt
Ta (BUIBI) O0ayioB  |yueOHOM paboThI
6 cemecTp
Tekymas 60 JleximoHHble 3aust- |3 0aJIa - TocemeHue 1 JIeKIHOHHO-|3 — 9
yueOHas pabo- TUs (KOHCIIEKT) T'O 3aHATHUS
Ta B CEMECTPE (3 3ansTHSN)
(ITocemenue [TpakTuyeckue 3ausi- (2 6aja - nocemenue | mpakruye- |14 - 21
3aHSATHH 110 TS (OTYET O BBINIOJ- |CKOTO 3aHSATHS
pacIrCaHuo U HEHUM NMPAKTUYECKOH 10 4 0aJ10B — nocelieHue 1 3ausTus
BBIITOJIHCHUE paboThl) (4 3aHSTHSA). |M CYIIECTBEHHBIN BKJIAI Ha 3aHATHH
3a/1aHui) B pa0OTy BCeH TPyIIIbI
Konrponsusie pado- (3a oqny KP:
ThI (2 paboTHI) ot 0 10 7 6anoB (BemonHeHo me- |14 - 30

Hee 51% 3agaHuin)

ot 7 10 10 6ans0B (BeITIONHEHO 51-

67% 3anaHuii)

ot 10 10 13 6as10B (BBIIOJIHEHO 68

- 84% 3ananuii)

ot 13 10 15 6as10B (BBITIOTHEHO 85

- 100% 3ananuii)
Hroro no texymeii padore B cemectpe (31 611 — moporoBoe 3HaUCHKE) 31-60
ITpomexyrou- |40 VYcTHBI onpoc 20 6as1oB (moporosoe 3Hauenue)  |20-40
Hasl aTTecTaIus 40 6ans10B (MaKCUMaJIbHOE 3HaUe-
(Kx3ameH) HUE)
HToro mo npoMe;KyTo4HOii aTTecranu (IK3aMeHy) 20-40

CymmapHasi oneHka no gucuunante: Cymma 6ajuioB TeKyled U MpoOMeXyTOYHOM aTTecTaluu

51 — 100 6a10B

5 YuyeOHo-MeToanueckoe odoecnmedeHne JUCIMILTUHBI

5.1 YueOHas iuTepaTypa

OcHoBHas yueOHas quTEpaTYypa

1. baBpun, U. 1. [IuckpeTHas MaTeMaTHKa. YUYEOHHK M 3aJJaYHHK : JUIS TPH-

kinagHoro OakamaBpuarta / WM. W. baBpun. — Mocksa : UznatensctBo HOpaiir,
2019. — 193 c. — (bakanaBp. Ilpuxnannoit kypc). — ISBN 978-5-534-07065-1.

Tekct

online.ru/bcode/432994.

JlonoiHuTe IbHAS yUeOHas JuTepaTypa
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1. Acees I'. I'. Jluckpetnas matematuka [ TekcT] : yueOHOe mocobue Jjisi By30B
/ T.T. AceeB, O. M. Abpamos, J[. 3. CutHukoB. - PoctoB-Ha-/lony [u ap.] : de-
HUKC [u 11p.], 2003. - 143 c. (35 7k3.)

2. Tumun B. B. JluckpeTHas maTreMartvka B mpuMepax U 3aaadax [Tekct] :
yuebHoe nocobue ams By30B / B. B. Tumun. - Cankr-IletepOypr : BXB-IletepOypr,
2008. - 337 ¢. (15 7k3.)

5.2 MaTepuajibHO-TeXHUYECKOEe U MPOrPaMMHOe o0ecrneyeHne JUCHUIIUHBI.

YyeOHbIe 3aHATHS IO AUCHUILIMHE TPOBOAATCS B yueOHbIX ayauropusx HOU Keml'Y:

Huckpernas marematu-|216 Aynuropus METOIMKH MaTeMaTHueckoro pazputus n|654027, KemepoBckas o0nacTh -
Ka o0ydeHHs MaTeMaTuke. YueOHas ayauropus (MynbtuMe-|Kysoacc, r. HoBoky3Henx, mp-
JuiHas) IS IPOBEICHUS kT [Tuonepckuit, 1.13, mom. 1

- 3aHTUH JIEKIMOHHOTO THIIA;

- 3aHATUI CEMHHAPCKOTO (IPaKTHIECKOT0) THIIA.

- TEKYILET0 KOHTPOJIS ¥ IPOMEKYTOYHON aTTecTalnu
CrenmanmmsupoBanHas (ydeOHas) Mebenb: JOcKa Melo-
Bas, Kadenpa, CTONbI, CTYJIbSL.

OOopyznoBaHue AJSI MPE3CHTANNU ydeOHOTO MaTepHuaia:
CTaI[IOHAPHOE - JOCKA MHTEPaKTHBHAS, KOMIIBIOTEP TIpe-
oJ[aBaTessl, IPOEKTOP, aKyCTHYECKast CHCTEMa, IKPaH.
Hcnons3yemoe pOrpaMMHOE obecrieueHue:
MSWindows (MicrosoftimaginePremium 3 year no cy6-
JMIeH3noHHOMY noroBopy Ne 1212/KMP ot 12.12.2018
r. go 12.12.2021 r.), LibreOffice (cBoOomuo pacmpo-
crpansiemoe  [I0),  amtuBupycHoe IIO  ESET
EndpointSecurity, munensus NeEAV-0267348511 no
30.12.2022 r.;MozillaFirefox (cBoGomHO pacmpoctpassi-
emoe I10), GoogleChrome (cBoOOmHO pacmpocTpaHse-
moe I10O), Opera (cBobomno pacmpoctpansemoe [10),
FoxitReader (cBoGomuo  pacmpoctpansemoe  [10),
WinDjView (cBobomuo pacupoctpansemoe I10), SH-
nekc.bpaysep (oTeuecTBeHHOE CBOOOIHO pacHpoCTpaHs-
emoe I10).

WuTepHer ¢ obecneuenneM goctymna B OM1OC.

5.3 CoBpemenHble npodeccuoHaIbHbIe 0a3bl JAHHBIX U HH(OPMALIMOHHbIE
CIPABOYHbBIE CUCTEMBI.

IHepeuens CIIB u UCC nmo qucuumuinxe

1. OGmepoccuiickuii MaTeMaTHYeCKui opTai (MHpOpMallMOHHAs CUCTEMA) -
http://www.mathnet.ru/

2. Hayunas snextponnas 6uoianorexka eLIBRARY.RU —kpynueimmit poccuiickuii
UHGOPMAITMOHHBIN MOPTAJ B 00IaCTH HAYKH, TEXHOJIOTHH, MEAUIIMHBI U 00pa3o-
BaHUsA, COACPIKAIIMIA pedepaThl U MOJIHbIE TeKCThI -WWW.elibrary.ru

3. EnnHoe okHO jJocTyma kK o0pa3oBaTelIbHBIM pecypcam -http://window.edu.ru/
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6 Unble cBeeHus1 M (WJIH) MaTePUAJIBI.

6.1. IlpumepHbIe TeMbI NMCbMEHHBIX YUEOHBIX padoT

Kounrpoabnas padora Ne 1
Teopus muosxcecme u OmHouieHuil
BapuanT (o0Opa3zen)

1. Naner moxkectBa A ={1,2,3,4,5,6} uB={4,5,6,7,8,9,10}.
Haiitu AU B, AN B, A\ B, B\ A, AAB.
2. HaliTn MHOECTBO BCeX IMOAMHOXKECTB MHOXecTBa A = {1, 2, 3}.
3. Jlnsa narabix MHOKecTB A = [2, 8] u B = (5, 9) HaliTn
AU B,AN B, A\B, B\ A, AAB . 1300pa3uTh BCE MHOYKECTBA.
4. C momotpto quarpamm Diinepa-BeHHa mpoBepuTh, paBHBI I MHOYKECTBA
AU(B NC) u (AU B)NC.
5. IlycTh yHUBEpCATHHBIM MHOYKECTBOM SIBJIIETCSI MHOKECTBO TOYEK IIOCKOCTH.
TpeOyeTcs n300pa3uTh MHOKECTBA:
A={x, V) I x+y<l,x,yeR} 22, B={(x,y) I x+(y-1)<1,x,yeR} 22,
AU B, AN B, AN B, (A\B)UB\A).
6. I[lycTh uMeeTcst yHMBepcalibHOEe MHOKeCcTBO U . brHapHOe OTHOLIEHUE p 331aHO
cienyromuM odpasom: p = {(A,B) | A=B, A,B cU}. Kakumu cBotictBamu 00:1a-
JaeT JaHHOe OMHApHOE OTHOIICHHE? SIBJIIETCS TN JaHHOE OTHOIIICHHUE OTHOIIICHH-
€M SKBUBAJICHTHOCTH, OTHOIIICHHEM IOPsIKa?

Kontpoabnas padora Ne 2
dnemenmupl MamemMamuyecKkoll 102UKu
Bapuant (oOpaserr)
1. Halitu nctuHHOCTHOE 3HaUYeHUE (POPMYIL:
a) (5 <10) UJIA ( 4 - npocToe yucio)
0) (10:5 ) 1 (4 — HeueTHOE YHCIIO)
B) ECJIU ( 2 — npocroe uncio), TO ( 2:3)
r) (2=3) TOI'’IA U TOJIbKO TOI'1A, KOI'TA (1<10)
2. I[TocTpouth TaOAMIy UICTUHHOCTH COCTABHOTO BHICKA3BIBAHMUSI
F=((AB) vC) A (A—0)
3. Cnenyroniye BbICKa3bIBAHUS MOTYT ObITh HHTEPIPETUPOBAHBI KAK COCTABHBIE.
VYka3zatrb 31eMeHTapHbIe BHICKAa3bIBAaHUS UX COCTABIISIONINE, HATUCATh (DOPMYJIbI
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JAaHHBIX BBICKA3bIBAHUN U TIOCTPOUTH TaOIHUIIBl UCTHUHHOCTH. Y Ka3aTh, KAKUe U3
BBICKA3bIBAHUI PaBHOCHIIBHBI.

1) F : A HeBepHO cienai pacyer wiv eciid B pemw 3a1ady npaBuibHO, To 1 C
cemnan 3To 6e3 OIMOoK.

2) F : Ecniu A nipaBHIbHO peIni 3aaa4y, To Judo B ommbces, muoo C caenan ee
BEPHO.

3) F : JIubo A HeBepHO permmi 3a1a4y, JTu0o B pemmi ee BEpHO B TOM H TOJIBKO B
TOM city4ae, eciu C peniui ee BepHO.

4. Yka3aTb MHOXECTBO HAaOOPOB, yIOBIETBOPSIONINX YPABHEHUIO:

F=((AAr B)>(B AC))vAv BVvC=1]I

5. N300pa3nuTh MHOKECTBA UCTUHHOCTH MPEIUKATOB

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

0) Q(x,¥) : 2x+3y >5, x, yeR

B)E(x,y):022x+y>,x,yeR

r)HX Y,2): x+y<z22,xYy,2eR

KounrpouabHasi padora Ne 3

Komounamopuxa

Bapuanr (oOpaszerr)
1. B oTaene Hay4YHO-UCCIIEIOBATEILCKOTO HHCTUTYTA pabOTAIOT HECKOJIBKO Yelo-
BEK, IPUYEM KK/l U3 HUX 3HAET XOTS Obl OJIMH WHOCTPAHHBIN S3BIK, 6 YEIOBEK
3HAIOT AHTJIMICKUN SI3BIK, 6 — HEMEUKUH, 7 — (paHIly3CKUid, 4 3HAIOT aHTIHNCKUN
U HEMEUKH, 3 — HeMeukuil U PpaHiy3ckui, 2 — QpaHIy3cKUl U aHTTIMHCKUM, 1
YeJI0BEK 3HAET Bce TpH si3bika. CKOJIBKO YeIoBeK paboTaroT B otaesie? CKOJIbKO U3
HUX 3HAIOT TOJBKO aHTJIMHCKHUN A3BIK? CKOJIEKO 3HAIOT TOJBLKO OJTUH SI3BLIK?
2. Permuth ypaBHeHHE C)7 +2C°, =7(Xx-1);
3. Homep aBTOMOOMIBHOTO TIpHUIENIa COCTOMT M3 JIBYX OYKB M YeThIpex Iudp.
CKOJIbKO pa3InyHbIX HOMEPOB MOXKHO COCTaBUTh, UCTOJIB3Ys 30 OykB u 10 udp?
4. CKOJIBKO “‘CJIOB” MOKHO IOJyUUTh, IEPECTaBIsisa OYKBHI clioBa “mapadoia’?
B knacce oOyuatotcs 42 yuyenuka. M3 Hux 16 y4acTBYIOT B CEKIIMM IO JIETKOM aT-
netuke, 24- B GyTO0IBHON cekiuu, 15 — B maxmaTHOU cekiuu, 11 — u B cexuun
0 JIETKOW aTieThke U B (pyTOOJIBbHOM, 8 — U B JIETKOATIETUYECKOMN, M B IIaXMaT-
HOM, 12 — u B ¢yTOONHHOM U B IIIaXMATHOM, a 6 — BO Bcex Tpex cekmusax. OcTanb-
HbIE IIKOJbHUKHU YBJIEKAIOTCS TOJIBKO TYpU3MOM. CKOJBKO IIKOJIBHUKOB SIBJISIFOTCS
TypucTamu?

m
5. Ilpm KakOM 3HAQUYEHUH X YETBEPTOE CIATAEMOE Pa3I0KEHUS ( 2 +% 2’*) B 20

pa3 GoJibliie M, eciau OMHOMUANIbHBIA KO3 (UITUEHT YETBEPTOIO CJIaraéMoro OTHO-
CUTCSI K OMHOMHAIIEHOMY KO3 (GHUITMEHTY BTOPOTO cllaraeMoro kak 5:17
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6. PacKkpbITh CKOOKH B BBIp@XKEHHH (X+ Y +2)°.

Konrpoabnas padora Ne 4
Teopusa cpaghoe
BapuanT (o0Opa3zen)
1. 3agath rpad MHOKECTBaMH BEPIIMH U pedep, MaTpULIaMU UHITUICHTHOCTH,
CMEXXHOCTH, CIIUCKOM pebep. HaliTu crenenu BepiuuH rpada.

Damans |

2. 3apath rpad MaTpUIEH CMEXHOCTH

3. Onpenenuts, ABASETCS U cieAytomas 4actb H, rpada G moarpadom, cyrpa-

dom, nokpsiBarorum cyrpadom. Haittu H, (i =1,10).
V(H,)={a,b,e, f}, E(H,) ={134,6};

21
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4. Nwmeet nu rpad sinepos nuki (1enb)? KakoBbl pacCTOSIHUS MEXY BEpIIHHA-
mu? Kakue BepiuHbl SBIsIOTCA IeHTpamMu? Halitu paguyc rpada.
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Bapnasr 1 Bapuanut 2 Bapuast 3
M
l |

\ \

j_’:“_‘iét:_:_T S

5. CKOJIBbKO BEPILIMH MaKCUMAJIbHOTO THUIIa nMeeTcs B rpade? KakoBo mukioMaTu-
yeckoe ynciio rpada? KakoBo xpomaTrueckoe uncio rpagda?

Rapuaar | Baponant 2 Bapmairy 3

e 9 Qinig = .- .
.
. . . . . . u - + - .
. - . < e
ST (e T A Pprodeed N 9
> v . - -

- .- L . . ) W% -

Sxpiamr 4 Bagramy £

N N
. . [ — I
T

|
-
o
J I

6. C moMOIIbI0 MaTPHUIhl CMEKHOCTH HANTH KOMIIOHEHTHI CUIILHOM CBSI3HOCTH OP-
rpada

[

7. HaiiTu »itepoBy LieTb.
1 d

6 7

8. Haiitu MuUHMMaIbHOE OCTaBHOE JICPEBO
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9. Haiitu MUHUMAITBHBIN TIYyTh B Harpy>kKeHHOM Tpade mo metoay Popra-

bennmana U3 BepUIMHBI B BEPIIUHY 1.

6.2. IlpuMepHbIe BONPOCHI M 3aaHus / 3aa4M 115l IPOMEKYTOYHOM aT-

TecTaluu

Ta6nuna 8 — [IpumepHbIe TEOPETUYECKHUE BOMPOCHI U MTPAKTUYECKUE 3aa4H K JK-

3aMeHy

Paznenr! u te-
MBI

IIpumepHBIe TeOpeTHYE-
CKH€ BONPOCHI

HpI/IMepHLIe MPaKTUYICCKUEC 3aJaUn

5

cemMecTp

1. Teopusa mnoscecme u omnowenuii

1.1 MuoxecTBa.
Croco0OsI 3a1a-
Hus. Onepauu
HaJ MHOXe-
crBamu. bunap-
HBIE OTHOIIIC-
Hus. Onepauu
HaJ| OMHAPHBIMHU
OTHOIIIEHUSIMH.

1. Ilonstue mHoOxkecTBa. Oc-
HOBHBIE OTIPECIICHUS.

2. CnocoObl 3amaHus: mepe-
YHUCIIEHUEe JJIEMEHTOB, Xa-
PaKTEPUCTUUYECKOE CBO-
cTB0. KoHEeuHbIe MHOXKECTBA.
3. OCHOBHBIE ONepaluu HaJ
MHOXECTBaMU:  OObEIUHE-
HUE, TIepeceueHue, OIoI-
HEHUE, Pa3HOCTb.

4. JlexapToBO TIpOM3BEE-
Hue. JlekapTroBa CTENEHb.
Juarpammsl Oitnepa-Benna.
5. buHapHbIE OTHOLIEHUS H
HX CBOICTBA.

6. OKBHUBAJIEHTHOCTH U pas-
OMeHUsT MHOXECTBA, (aKTop-
MHOJKECTBO. OTtHomeHus
MOpAIKA.

1. [Tycts yHUBEpcanpHOE MHOXKECTBO U — MHOXKe-
CTBO BCEX CTYJICHTOB; A — MHOXECTBO BCEX
ctyneHtoB crapiie 20 yet; B — MHOXECTBO CTy-
JICHTOB oOyuaronuxcs Ha 3, 4 u 5 kypcax; C —
MHOECTBO CTYACHTOB I0PUAMYECKOTO (haKypTe-
Ta.

KakoB coznepaTesbHbIi CMBICI KXI0I0 U3 Clle-
JTYIOIIUX MHO>KECTB!

a) ANBNC;6)AUBNC) ;8 B\C;

r)C\B.
2. 3ajjaH0 OMHAPHOE OTHOIICHHUE
p={“2=p%ab €N}

Kakumu cBoiicTBamu 00nagaer 1aHHOE OMHApHOE
oTHoweHue? SIBNsieTcs IM OHO OTHOLICHHUEM KBU-
BaJICHTHOCTH, OTHOIICHUEM HOpS[IIKa?

3. Jlaust muokectBa A ={1,2,3,4,5,6} uB
={4,5,6,7,8,910}.

Haiitu AU B, AN B, A\ B, B\ A, AAB .

2. Cpemnu 100 neraneit nmpouutn o6paboTKy Ha

MepBOM CTaHKe 42 MTykH, Ha BTOpoM — 30 mTyK, a
Ha TpeTheM — 28. IpudeM Ha TIEPBOM U BTOPOM
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cTaHkax obpaboTaHo 5 meraneil, Ha IEPBOM U Tpe-
TheM — 10 meranelt, Ha BTOPOM U TPETheM — 8 Jie-
TajeH, Ha BCeX TpeX cTaHkax oopaboTaHo 3 mera-
mu. CKoJIbKO JieTajeid 00paboTaHo TOJBKO Ha mep-
BOM CTaHKE U CKOJIbKO JIeTaliell He 00paboTaHo HU
Ha OJTHOM U3 CTaHKOB?

4. [lyctp umeeTcs yHUBEpCcallbHOE MHOXKECTBO U .
BunapHoe oTHOIIEHUE p 33/1aHO CICAYIOIIUM 00-
pasom: p={(AB)/ A=B, AB cU}.

Kakxnmu cBoticTBaMu 06J1aaeT TaHHOE OMHAPHOE
oTHomeHue? SBnsieTcs M1 JaHHOE OTHOILICHHE
OTHOIIICHUEM SKBHBaJICHTHOCTH, OTHOIIIEHHUEM TI0-
psnka?

5. Ha mHO)ecTBe R OnHapHOe OTHOIIEHHE

p 3a/1aHO cleayromuM obpasom: p = {(X, ¥) / (X

- y)eqQ, x, yeR}. lokaxure, 94TO p — OTHOIIIEHHUE
OKBUBAJICHTHOCTH.

2. dnemenmot m

amemamu4ecKoll 102UKu

2.1 Bricka3biBa-
aus1. OCHOBHBIE
OTiepalvy HaJ
BBICKA3bIBaHHUSI-
M. OCHOBHBIE
PaBHOCHJIBHOCTH
1 3aKOHBI aJI-
reOpBI JTOTHKH.
HopmainbHbie
¢dopwmel. [peau-
katel. KBanTo-
PBL

7. IloHsiTHEe BBICKA3BIBAHUS.
OCHOBHBIE JIOTHYECKHE OIIE-
paHI/II/I Ha/l BBICKa3bIBaHUSMHU

(mu3proHKIMS  (JIOTHYECKOe
CIIOXKEHHE), KOHBIOHKITHS
(Jlornyeckoe  yMHOXEHHE),
WUMIUTUKAIMS,  OKBUBAJICH-

W1, OTPHUIIAHUE).

8. INonsiTrie popMymbl JOTH-
k. Tabauia MCTUHHOCTH U
METOJINKAa €€ IOCTPOCHUSI.
ToxxnecTBeHHO UCTUHHEIE
(GopMyNBI,  TOXIECTBEHHO
JIO’KHBIE (DOPMYIIBI.

9. PaBHOCHIIBHBIE (OPMYITHIL.
3aKOHBI JIOTUKU.

10. Meroguka ympolueHus
(hopMyIT TIOTUKH C TTOMOIIIBIO
PaBHOCWJIBHBIX TMpeobdpazo-
BaHUM.

11. Ilonstne sneMeHTapHOMN
KOHBIOHKITUN  (dJIEMEHTap-
HOTO TPOW3BEJICHUS); MOHS-
THE JHU3BIOHKTHBHOM HOp-
ManbHOW  Qopmer  (JJHD).
Meroauka MOCTpOEHUST Tao-
JIEI UICTUHHOCTHU Jy1st JIHD
YIPOIIEHHBIM METOOM.

12. Tlonsatre sneMeHTapHOU
TU3BIOHKIMN  (dJIEMEHTap-
HOW  CyMMBI),  TOHSTHE
KOHBIOHKTUBHOW  HOpMallb-
Hoit popmel (KHD).

13. TlonsTHE CcOBEpUICHHOMN
JIU3bIOHKTUBHOH — HOpMalib-
Hoit ¢popmer (CAH®D). IMows-
THE KOHBIOHKTUBHOM HOP-
ManbHoOU popmbl (CKHD).

14. Tlomstme mpenuKara:

1. TloctpouTs TaOMUIy WCTUHHOCTH COCTAaBHOTO

BbIckaszbBaHug F = ((A < B) V() A (A - E)
2. Crnenyroniie BBICKa3bIBAaHUS MOTYT OBITH WH-
TepIPETUPOBAHBl KaK COCTAaBHBIC. YKa3zaTh Odlie-
MEHTapHbIC BBICKAa3bIBAaHMS HMX COCTaBISIOIIHE,
HanucaTh (OPMYIBI JaHHBIX BHICKAa3bIBAHUN H TIO-
CTPOUTH TAOJIHIBI HCTUHHOCTH. YKa3aTh, KaKue U3
BBICKa3bIBaHUN PAaBHOCHIIBHBI.
F1 : A HeBepHO caenan pacyer win eciu B permn
3ajady npaBwibHO, TO U C caenan 310 6€3 oIu-
OOK.
F, : Ecin A npaBHIbHO pemui 3aj1ady, To Jubo B
ommbcst, 6o C cuenan ee BEpHO.
Fs; : JIubo A HeBepHO pemin 3aaady, 1u00 B pe-
IIMJI €€ BEPHO B TOM M TOJILKO B TOM CIIydae, €Ciu
C pemui ee BepHO.
3. [IpoBepHTh paBHOCUIBLHOCTH JABYX (hopMyI

F, = (A—>§)—> (E—)A) 5
F, =(B—>Z)—>(Z—>C).
4. Ilpu cocTaBiIeHUH PaCIIMCAHUS YPOKOB yUUTEIS
MPOCHIIH, YTOOBI YPOKHU TIPOXOMIIH B CIIEAYIOIIEM
MopsiZIKe:
- TEOMETPHS IIEPBBIM HIIH TPETHUM YPOKOM;
- reorpadus — IepBBIM MU BTOPBIM YPOKOM;
- PYCCKHIA SI3bIK — BTOPBIM HJIH TPETHUM YPOKOM.
MOXHO 7M1 COCTaBUTb pacnucaHHe TaKUM OOpa-
30M, YTOOBI y/IOBJIETBOPUTH MPOCHOBI BCEX YUHTE-
nei.
5. HHoctpouts KH® st hopmynsrl
(x =>y) Ay = ).
6. IIpuBectu k cosepuieHHoit JJH® (CIHD):
x - (y = 2).
7. lIpuBectu x coBepuieanoit KH® (CKHD):
XAYA(x > y).
8. Cpenu crneayroux NpeyioKeHNH yKas3aTh Impe-
JuKaTel. [ HAMJCHHBIX IPEIUKATOB 3aIIHCaTh,
€CITH 3TO BO3MOKHO, NX MHOXKECTBA HCTUHHOCTH:
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TEOPETUKO-MHOKECTBEHHBIT
U JIOTHYECKHHA  ITOJXOJBL.
OOiacTp  ompemencHUs U
00J1aCTh UCTHHHOCTH TIPEIH-
kara. Onepanuu Haja Mpean-
kaTtamu. KBaHTOpBI.

15. ®opmynsl JIOTHKU Ipe-
nukatoB. CBOOOAHBIC U CBSI-
3aHHbIE TIepeMeHHbIe. Jloru-
geckuid BBIBOA. Kiaccudu-

Kauuss  QopMyn  anreOpsl
MPEIUKATOB.

16. TaBronoruss anreOpsl
npenukaroB. llpuBeneHHas

¢dbopma ans anreOpbl npeau-
katoB. HMcuucnenue npeau-
KaToB. Moaenu MCUUCIICHUS
npeaukatoB. opmanuzanus
OPEAJIOKEHU C  MOMOIIBIO
JIOTUKH ITPEIUKATOB.

a)x-2=3,xER,

6) pu x = | BEIONHSAETCS PABEHCTBO X° = 5,
B)x’—4x+4=0,x€ER.

9. Ilycts npenukatel P(X, y) , Q(X, ) , 3anansl Ha
muoxkectee M= M, xM, c R?. H300pa3uth ¢
TTOMOIIBIO THarpaMm Ditrepa-BenHa MHOKeCTBa
WCTUHHOCTH CJICIYIOUINX PESITUKATOB:

a) P(x) AQ(X) ;

6) P(x) vQ(X) .

10. BoIsicHuTE, paBHOCHIIBHBI JIH HA MHOYKECTBAX
R, Q, Z, N crnenyromiue npenukaThl:

P(x):Vx—2-Vx+2=0wu
Q(x):yx%2—4=0.

4. Komounamopuxa

4.1 OcuoBHEIE
3aKOHBI KOMOH-
HaTopuKu. Oc-
HOBHBIE (hOpMY-
JIBI KOMOMHATO-
puku. bunom
Hrrotona. bu-
HOMHAaJIbHBIE

KOA(UITECHTHI.

IonmHOMHUANE-
Has GopmyIia.
IMommHOMHMANE-
HBIE KO PUIH-
CHTBI.

17. TlpuHnun meroma mare-
MaTthyeckod mHAykuuu. He-
KOTOpEIE Pa3HOBUAHOCTH
(Momu¢ukanumu) MeTona Ma-
TEMaTUIECKON HHAYKIHH.
18. IlpaBunmo cymmer Ilpa-
BWIO TNpou3BeaeHus. Meron
BKJIIOYEHUS M UCKIJIIOYCHUSI.
19. Pasmemenwus, mnepecra-
HOBKH, codYeTaHus Oe3 Iio-
BTOPEHUI.

20. Pasmemienwus, mnepecra-
HOBKH, COYETaHHUSI C IOBTO-
PEHUSIMHU.

21. ®opmyna bunoma Heto-
ToHa. buHOMManbHBIE KO3(-
(UIHEHTHI.

22. Tpeyromeuuk Ilackans.
[Ipumenenuss 6unoma Hpbro-
TOHA.

23. TloauHomuanbHas ¢op-
MyJa. [NonuHoMHanbHBIE
KO3 PHUILIUECHTHI.

24. TlpuMmeHEHUE MOJIHHO-
MHUAIBHON (QOPMYIIBL.

1. B otnerne Hay4HO-HCCIIEIOBATEILCKOTO HHCTH-
TyTa pabOTarOT HECKOJIEKO YEIOBEK, TPHUEM KaXK-
JIBII U3 HUX 3HAET XOTS ObI OJIMH MHOCTPAHHBIN
SI3BIK, 6 YEIOBEK 3HAIOT aHTJIUHCKUH SA3BIK, 6 —
HEMEIKUH, 7 — (paHIly3CKuH, 4 3HAIOT aHTJIHNA-
CKHIi ¥ HEMETIKHIA, 3 — HEMEIKUH 1 (PpaHITy3CKUiA,
2 — (hpaHIly3CKHI 1 aHTIMHCKUH, | YeoBeK 3HaeT
Bce TpH si3bIKa. CKOIBKO YelIoBeK paboTaroT B OT-
nene? CKOJIBKO U3 HUX 3HAIOT TOJBKO aHTITHHCKHUHN
s136IK? CKOJIBKO 3HAIOT TOJIBKO OJIMH S3BIK?
2. CKOJIBKO YHCEJI CpEe/IM NIEPBOM THICSYM HATY-
PajJbHBIX YHMCEJ HE JETSATCS HU Ha 2, HU Ha 3, HU
Ha 5, HU HA 77
3. Pemuth ypaBHEHHE.
X-:ll + 2Px—1 = @ I:)x1
7

4. Homep aBTOMOOMIIBHOTO MPUIIETIa COCTOUT U3
IByX OYKB 1 yeThipex nudp. CKOIBKO pa3TUIHBIX
HOMEPOB MO>XHO COCTaBHTb, UCTIONB3yd 30 OYKB 1
10 1udp?
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X

5. B OuHOMHANbHOM pa3IOKEHUH

HalTH 4jIeH Pa3I0KCHUA, HE conepmamnﬁ X.

6. Jlokasats, uro Bepaxernue 2" -3" +5n—4
IeIuTes Ha 25.

7. PackpbITh CKOOKH B BBIpQ)KEHUN (X +y+ Z)5

8. Haiitu ko>(pdUIMEHT TpH x° B PA3IOKEHHH

(2+x2-xf.

5. Teopus zpaghoe

5.1 Onpenene-
HUsI TpadoB.
DJIeMEHTHI Tpa-
¢oB. Buasl rpa-

25. Ormpenenenne rpada.
CmexHocTs.  Jluarpammsl.
Oprpadsl, niceBaorpadml,

MyJbTUTpadpl M THUIEprpa-

1. M3omopdus! 11 rpads?
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¢oB u onepanuu
Haj rpadaMm.
Crioco0Osl 3ana-
HUsI TpadoB.

GBI
26. Mzomopdusm rpados.

27. TIlomrpader. Banent-
HOCTb. MapupyThl, ey,
LUKITBL,

28. CsszHoctb. PaccrosHue
MEX/Iy BEepUIMHAMH, SIPYCHl U
nuametp rpada. IKCIEeHTpH-
CHUTET U IEHTP.

29. Bunel rpadoB: TpHBH-
aJIbHBIN, TTOJTHBIN, KIUKA.

30. JIBymonbHBIE TpadBbl
Hampasnennsie oprpadsr u
CeTH.

31. dumarpammsl. Matpuna
CMEXHOCTU. Marpuua HH-
munennuii. CHOUCKH CMEX-
HOocTU. MaccuB Ayr.

32. O6xoms! TpadoB.

33. Onepanuu Hajg Tpadamu:
yIaJCHUE BEPIIHMHBI, 100aB-
JICHUC BCPIIMHBI, YAAJICHUC
pebpa, mobaBienme pedpa,
JoTIoJIHEHUE rpada.

34. Onepanuu Haja rpadamu:
o0BvenuHeHne Tpados, mepe-
cedeHne rpadoB, coenuHe-
HUe rpadoB.

2. JIns rpada G na puc.l ompenenuts
BEPIITUHEI 4.

CTCIICHb

3. Onpeaenutsh, SIBISETCS JIU CIASAYIOmAas YacTh
H, rpada G noarpadom, cyrpadom, nokprisaro-
UM cyrpagom.

4. Haitru H. (i =1,10).

V(H,) ={a,b,e, f} E(H,) ={1,3,4,6};

5. Janbi rpadel G u H

o

—
Dy

a) coctaBbTe s G u H crenennbie mocienoBa-

TEJBHOCTY;

0) onpenenute, ABISAIOTCA JIM AaHHBIE rpadbl IOJI-

HBIMH, ITyCTBIMHU;

B) OIIPENEINTE YHCIIO CBA3HOCTH I'pad)oB 4HCIO

pebepHoii CBA3HOCTH;

T') yKaxuTe B rpad)ax Bce pas3jieiuTeNbHbIe Bep-

MIMHBI, MOCTBI,

Il) HAWIUTE paguyc, TUaMETP U IICHTP TaHHOTO

rpada;

€) pacIio3HaiTe, SIBISIOTCS W JaHHBIC Tpadbl ABY-

JOTHHBIMH;

’K) pacrO3HaNTe, SIBIISIOTCS JIM JTaHHBIC Tpadbl SH-
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JIEpPOBBIMH;
3) pacno3HaiiTe, sBisroTcs i rpadsr G u H u3o-
MOP(HBIMH.

6. 3agath rpad) MHOKECTBaMH BEPIIUH U pedep,

MaTpHUIIAMH HHIUIEHTHOCTH, CMEKHOCTH, CIIHC-
KoM pebep. Haiitu crerenn BepriH rpada.

5.2 KommnoneH-
THI CBSI3BHOCTH
rpados. Diine-
POBBI U TAMUIIB-
TOHOBBI TpageI.

HepeBbs u neca.

Packpacka rpa-

¢os.

35. O6wvenunenue rpadoB u
KOMITOHEHTBI CBSI3HOCTH.
Touku couneneHus, MOCTHI U
Onoku. Bepmunnas u pé-
OepHasi CBI3HOCTb.

36. Omenka uymcnma pédep
Yyepe3 YHCIO BEPIIMH U YHC-
JI0 KOMITIOHEHT CBSI3HOCTH.
37. DHnepoBbl LHUKIBL. Oii-
nepoBbl rpadel. Kpurepuit
3UJIEPOBOCTH. Anroput™M
[IOCTPOEHUS SUIIEPOBA LUK
B dillepoBoM rpade.

38. I'aMHABTOHOBBI IUKIIEIL.
lamunsTOoHOB Tpad. 3agaua
KommuBosnképa.

39. CpobGoanple JepeBbs.
OCHOBHBIE CBOICTBa Jepe-
BbeB. LlenTp nepesa. Opuen-
TUPOBaHHBIE JIEPEBbS.

40. YmuopspoueHHBIE nepe-

Bbs. DbHMHapHBIE JEpEBbsl.
BeIpoBHEHHBIE W TIOJHBIE
JEPEBBSL.

41. XpomMaTHuecKoe YHCIIO
rpada 1 ero JONOJIHEHHUS.

42. TouHBI alrOpuUTM pac-
KpamuBanus. [TpuOmmkén-
HBIl QJITOPUTM IIOCJIEOBA-
TEJIBHOTO  PaCKpaIlMBAHHUA.
Teopema o nsTH Kpackax.

1. HailTu MUHMUMaNbHBIH TYTh B Harpy>Ke€HHOM
rpage no merony Popna-bennmana u3 BepuInHbI B
BepUIMHY 1.

2. Nmeet nu rpad sitnepos 1uki (ens)? KakoBb
paccrosHusl MeXIy BepiinHaMu? Kakne BepHIMHEI
ABISIIOTCS TIeHTpamu? Haliti paanyc rpada.

Bapiasr 1 Bapant

Bapuant 3

AN c'q\'—(’\.
\ [ [ |
- ooy
| — X
Bigand Bapiart § e
=5 H >
\/
Sl
3. Haiitu sitnepoBy Lems.
1 2
Se— 5
6 7

4. Ha pucynke nan rpa¢ G tumna nepesa. B atom
rpade BeplIMHa MaKCUMAJIBHOTO THIIA €CTh Bep-
IIMHA TUTA:

1)1;2)2;3)3;4)4;5)5.
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5. CKOJIBKO BEpIIMH MaKCUMAJILHOTO THUIIA UMEET-
cs B rpade? KakoBo ITUKIOMATHIECKOE YHCIIO
rpaga? KakoBo xpomarnieckoe yucio rpaga?

apuar | Bapuan 2 Bapmry §

I ) v .

6. IIpuMEHUTH aNrOpUTM MOCIEI0BATENBHOU pac-
Kpacku st rpada

(=

CocraButens: [lonmatosa T. A., nouent kap. MOMM

(Pamunus, unuyuanel u dondxchocms npenodasamens (et))
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