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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmza 51.0.07.02 MaremaTtika OTHOCUTCS K 00si3aTe/IbHOM uacTy 00pa30BaTe/IbHOM IIPOrpPaMMBI.

2. IInanupyeMbie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIVINHE, COOTHECEHHBbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMH OCBOEHHsI 00pa3oBaTe/IbHOM mNporpaMmbl (KOMIETEHI[USIMH M WHAWKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

cnocobbl ux
petueHust, ucxoos u3
deticmeyowjux

HOpMbL U Memoooa02u0 HOpMbl U Memoooa02u0

NPUHSMUSL ynpagneH4yecKux NpUHAMUS peuieHuli; OCHOBb!

pelweHuli; 3KoHoMuYecKue npogeccuoHanbHou

dopmupyemsbie IInanupyemMbie pe3y/ibTaThl 00yueHus mo gucnuminde | HanMeHoBaHHe OI{EHOYHOIO CPEACTBA
KOMIIeTeHL{UH (Moay/I0), B  COOTBETCTBHH C HHAMKATOPOM
(xof, cofep>kaHue | JOCTH)KeHHs KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | Pesysbrarsl 00yueHust s Tekymiero | /ins
KOMIIeTeHL{UM1 0 AUCLUIINHE KOHTPOJIA MPOMEe)XKyTOUHOMH
(xon, cozieprkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
YK-1: CnocobeH HWYK-1.1: 3Haem npuHyunbl HUYyK-1.1: 3aodaHus
ocywecme/simb cbopa, ombopa u 0606weHuss  |3Hamb npuHyunbl oméopa u KonmponbHas DK3AMEH:
NOUCK, Kpumuyeckuu | yychopmayuu, cneyuguky 0606WjeHus Mamemamuyeckoil paboma KoHMDObHbLE
aHanus u cuHmes p
CUCMeMHO20 no0xoda 01 uHgopmayuu, cneyupuxy
ungopmayuu, 80NnpoChl
pewleHusi NoCMAaeneHHbIX cucmemMHo20 nodxo0a 0 300
npumeHsmb adauu
cucmemHbIi nodxod 3a0au. peueHuUst nocmasaeHHbIX 3a0ay 8
st HNYK-1.2: Ymeem npoyecce usyueHust mem Kypca
peleHus npuobpemams Hosble 3HaHUsi | «Mamemamuka»
nocmasneHHblX 3a0a4 | Ha OCHO8e AHAAU3d, CUHMe3d U
opyaux mMemooos;
o4 HYK-1.2:
ocywecmessimb NOUCK
yu Ymemb npuobpemamsp HoBble
uHpopmayuu no HayuHbIM
3HAHUSL, OCYyWecmensimb NOUCK
npo6iemam, OmHOCAWUMCS K .
_ mamemamuyeckol uHgopmayuu,
npogeccuoHanbHol obaacmu. .
npogodums ee Kpumuueckuil
HYK-1.3: Bradeem Hasblkamu
aHaau3 u cuHmes,
HAay4HO20 NoucKa u
. camocmosimenbHoO
npakmuueckoli pabombt ¢
npuobpemamb HOBble 3HAHUs
UHpOPMAYUOHHBIMU
UCMOYHUKAMU, A0eK8AMHO20
ucnonb3osanus ungopmayuu, |UYK-1.3:
noyuenHoll us medua u Bnademb Hagblkamu noucka u
Opy2UX UCMOYHUKOE A npakmuueckol pabomsl ¢ UH-
peuwleHuUst NOCmasneHHHbIX (pOpMAYUOHHbIMU UCMOYHUKA-
3adau. MU Mamemamuueckoti
UHpOopMayuu 015 peweHus
nocmaes-neHHbIX 3a0ay 8
npoyecce uzyueHusi mem Kypca
«Mamemamuxa».
YK-2: Cnocoben HNYK-2.1: 3Haem HNyK-2.1: 3adaHus
onpedensimb Kpy2 Heobxooumble 0/ 3Hamb Heobxo0umble 05 KonmponbHas DK3aMeH:
3a0a4 6 pamMKax ocyujecmeneHus ocyujecmeneHus paboma KOHMDOAbHbIE
nocmaeneHHoll yenu . . P
npogeccuoHanbHou npogeccuoHanbHou
u eblbupams 60npOCh!
Oesime/bHOCMU NPABOBbIe Oesime/bHOCMU NPABOBble o
onmumanbHble 3aodauu




npagoebix HOpM,
umerowjuxcs
pecypcog u
o2paHuyeHutl

0CHOBbI npogheccuoHanbHoL
desimeabHOCMU.

HNYK-2.2: Ymeem
paspabambieamb NAaH,
onpedensimb yeneable 3manbt U
OCHOBHble HanNpae/neHust
pabombl, 8bl6Upamb
onmumasbHbie cnocobbl
peweHust NOCMasneHHbIX
3a0au, ucxoos u3
delicmgylowjux Npasosbix
HOPM, UMEIOWUXCS pecypcos U
o2paHuyeHull.

HNYK-2.3: Bradeem
MemoOouKoll opzaHuzayuu

npoexkmHoti desimenbHOCU.

OesimenbHOCMU 8 npoyecce
u3yuyeHus mem Kypca

«Mamemamuxa».

HNyK-2.2:

Ymemb pazpabambieams nAaH,
onpedensimb smansl U
HanpaeneHus pabomnil,
8bIOUPAMb payUOHA/IbHbIE
cnocobbl pewieHus
mMamemamuyecKkux 3adau,
8bINO/HEHUS BbIUUCAEHUI] 8
npoyecce usyueHusi mem Kypca

«Mamemamuxa».

HYK-2.3:

Baademb memodukoti
op2aHu3ayuu NpoeKmHot
desimenbHOCMU 8 nNpoyecce

u3yueHus mem Kypca

«Mamemamuka».

ITKP-4: CnocobeH HUIIKP-4.1: 3Haem HUITIKP-4.1: Onpoc
oceaueamb U codepoicaHue, CyujHoCmb, 3Hamb 6a3oeble meopemuueckue | Tecm DK3AMEH:
awanusupoeamn 3GKOHOMEPHOCMU, NPUHYUNDL U | NOHAMUS], HA OCHO8e KOMOPbIX 3adaHus KOHMDOAbHbIE
6a3oeble HayuHo- . P

0cobeHHOCMU U3yuaemblx cmpoumcst Ha4abHbLl Kype KoumponbHas

80NnpoCh!

meopemuyveckue . (06 6

fi8/1IeHUll U npoyeccos mamemamuxu (obwjue noHsIMus aboma
npedcmaeneHust o poy ’ Y p 3aoauu

cywHocmu,
3aKOHOMEPHOCMAX,
npuHyunax u
0CcobeHHOCMSAX
si8/1eHUll U npoyeccos
8 npedmMemHoti
obnracmu

6asoeble meopuu 8
npedmemuoil obaacmu, a
makoice posb yuebHo20
npedmema/obpazoeamenbHoll
obaacmu e ¢opmuposaHuu
HAyYHOU KapmuHbl Mupa,
0CHOBbI 0OWemeopemu4ecKux
ducyunauH 8 obveme,
Heobxo0uMoM 0151 pewleHus
npogeccuoHanbHbIX 3a0au.
HUIIKP-4.2: Ymeem
aHanuzupoeams 6azoeble
HayyHo-meopemuueckue
npedcmaeneHus o CywHocmu,
3aKOHOMEpHOCMSX,
NPUHYUNAax u 0cobeHHocmsx
uzyuaemblx figaeHull u
npoyeccoe € npedMemHolu
obaacmu 3HaHuil.

UIIKP-4.3: Baadeem
PasauyHbIMU Memooamu
aHanu3a OCHOBHbIX Kame20pull

npedmemuoil o6aacmu 3HaHull.

mMamemamuku; no0Xoobl K
nocmpoeHu0 MHOJcecmed
yenblX HeompuyamenbHblx
yucen; cucmembl CUUCACHUSL;
3/1eMeHmbl Mmeopuu 0eauMocmu;
pacuwiupeHue MHOXCecmeda yeblx
HeompuyamesbHbIX yucesn;
3/1eMeHmbl aneebpbl U
2eoMempuu; 8eAUHUHbL U UX
usmepeHue)

UITIKP-4.2:

Ymemb ananuzuposams 6asosble
Hay4HO-meopemuyeckue
npedcmaeneHus 0 CywHocmu,
3aKOHOMepHOCMAX, NPUHYUNAX U
0CObeHHOCMAX U3yuaemblx mem
Kypca «Mamemamuka» (obwjue
NOHAMUS MaMeMamuKu;
Nno0xo0bl K NOCMPOEHU}IO
MHOICecmea yenbix
HeompuyamenbHbIX Yuce;
cucmembl CYUC/AEHUSI; 3/1eMeHNbl
meopuu deaumocmu;

pacuwupeHue MHoOJcecmeda yesblx




HeompuyameJ/bHbIX Yuces;

3/1eMeHmbl aneebpbl u

ceomempuu; ee/u4UHbl U ux

usmepeHue)

HIIKP-4.3:

Bnademb pasnuuHbIMu

Memooamu aHaau3d OCHOBHbIX

Kkamezopuii Kypca

«Mamemamuka», Ha8bIKamu,

HeobXxo0uMbIMU 0151 081A0eHUS
meopemuyecKuMU NOHAMUSIMU,
Ha 0CHO8e KOMOPbIX CMpoumcsi

HAuanbHblIil Kypc MamemMamuku

(Haebikamu peweHus
Mamemamuyeckux 3a0au;

6bINO/IHEHUS pAYUOHA/IbHbIX

ebluucaeHull u op.)

3. CTpyKTypa U cojepkKaHHe AUCLUILIUHbI

3.1 TpyAoeMKOCTb AMCLUTI/IUHBI

O0YHO-3a04YHast

OO01ast TPYA0eMKOCTb, 3.€. 13

Yacos 1o yue0HOMY IJIaHY 468

B TOM YHCJIe

ay/UTOPHBIE 3aHATHA (KOHTAKTHast padora):

- 3aHATHS JIEKIIMOHHOI'0 THUIA 24

- 3aHATUS CEMHHAPCKOr0 TUMA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe PadoThI) 30

- KCP 6

camocTosTe/IbHasA padora 300

ITpomexyTouyHas arTecTanusa 108
JK3aMeH

3.2. CogepyxaHue JUCHUILIMHDI

(cmpykmypupoeaHHoe no memam (paszoenam) C YKA3aHUemM OmMBeO0eHHO020 HA HUX Koauuecmeda
akademMuyecKux udacos u 8uobl yueOHbIx 3aHamull)

HanmeHoBaHue pa3fesioB ¥ TeM JUCLIATUIMHBI

Bcero

B TOM Uuc/e

(uacer)

KonTakTHas pabora (paboTa Bo
B3aUMO/IEHCTBHH C MPEIoJaBaTesiem),

Yachbl U3 HUX

3aHATUs
JIEKLIMOHHOTO
THUIA

3aHsTHS
CeMHHapPCKOro
THIA
(nmpakTUYecKue
3aHsATHsA/abopa
TOpPHBIE
paboThI), Uackl

Bcero

CaMocrosiTesibHast
pabora
obyuatorierocs,
Yacel

o




d ¢ ¢ ¢ d
0 0 0 0 0
Tema 0 0 0 0 0
Tema 1. O61Me NOHATUS MaTEMaTHKHU. 126 8 14 22 104
Tema 2. Llenbie HeoTpULIaTe/IbHbIE UKCIIA. 122 6 6 12 110
Tema 3. PaciumpeHye NOHATHS YuciIa. 24 2 2 4 20
Tema 4. ®ynkimu. YpasHenus. Hepasencrsa. 30 4 4 8 22
Tema 5. D1eMeHTEI TeOMeTPUA 28 2 2 4 24
Tema 6. Bennunna u ee usmepenve 24 2 2 4 20
ATTecTarust 108
KCP 6 6
Wtoro 468 24 30 60 300

Cojepi)kaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

TEMA 1. OBIINE IMTOHATUA MATEMATUKMN.

OJieMeHThI TeOPHUU MHOKeCTB. [ToHsITHe MHOXKeCTBa; CIIOCOOBI 3a/laHKsI MHOKECTB; OTHOLIEHUST MeX/Y
MHO>KeCTBaMH (TlepeceveHre, BKJIFOUeHHe, PaBEeHCTBO); Orepaliiy HaJi MHOXKeCTBaMH (00bejiHeHue,
nepeceueHye, pasHOCTb), UX CBOWCTBA. [leKkapToOBO Npor3Be/ieHre IByX MHOKecTB. CBOWCTBA JileKapToBa
nipor3BefieHus1. V300pakeHre [jeKapToBa NPOM3Be/IeHHs JBYX YMC/IOBBIX MHOXKECTB Ha KOOPAWHATHOMN
IVIOCKOCTU. Pa3b1reHNe MHOKeCTBa Ha IlepeceKarolecs K1acchl € TOMOLIbIO OJHOTO /IByX U OoJiee CBOMCTB.
Knaccudukauym.

CootBercTBUS 1 OTHOLIEHUS. COOTBETCTBUS MEXKIY dJIeMEHTaMH IBYX MHOXKeCTB; CIIOCOOBI 3aiaHusI
COOTBeTCTBUM. B3aMHO-0jHO3HaUHOe COOTBeTCTBHE. PaBHOMOIIHbIE MHOKecTBa. OTHOLLIEHNsI HA MHOYKECTBe.
CaoticTBa oTHOLIeHMH. OTHOLIEHHe YKBUBAJIEHTHOCTH, €r0 CBs3b C pa30eHreM MHO>KeCTBA Ha K/1acChl.
OtHoueHne nopsifika. YTIOPsiIOUeHHble MHOKECTBaA.

OnemeHTbI KOMOMHATOPUKY. [ToHsITHE 0 KOMOMHATOPHOM 3azade. [IpaBuia CyMMBI U IPOU3BEIEHUS.
[TepectanoBku. Pasmeljenus. Coueranust.

DnemMeHTBI MaTeMaTU4YeCcKou noruku. O6beM U cojiepkaHue noHaTui. OnpeeneHue oHsTHA. CTPYKTypa
orpefiesieHUs1 Yyepe3 PO, U BUZ0Boe oT/nuMe. [IoHATHe BbICKa3bIBaHUS. 3HaU€HNe NCTUHHOCTH BbICKa3bIBaHUM.
[Tpumepsl. Orepariyiu Hag, BbicKa3biBaHUsIMU. CBolicTBa oneparuid. [ToHsTue npeaukara. O6sacTh onpeeneHus
Y MHOKECTBO MCTUHHOCTH TipeAuKaTa. IIpumepsl. Onepanyy Haf ipefukaTamMy. VX MHOKeCTBa UICTUHHOCTH.
KBaHTOpBI 00I1IHOCTH U CyllecTBOBaHMsL. OTHOILIEHNS JIOTUYeCKOr0 C/IeZloBaHuUs ¥ paBHOCH/IBHOCTH Ha
MHO>KeCTBe rpeArKaToB. HeobxomumMble 1 joctaTouHble ycinoBusi. CTpoeHHe TeopeM, BUZIBI TEOPEM.

TEMA 2. HEJIBIE HEOTPULIATEJIBHBIE UNCIJIA.

Tpu nozxo/a K MOCTPOEHUIO MHOKECTBA 1ieJIbIX HeoTpuLiaTe/bHbIX uncern (fanee NO). AKcromaTuyeckoe
noctpoeHue MHO)XecTBa NO. AKCMOMaTHUeCKUH MeToZ, B MaTemMaTrke. Akcromartrka [Teano. Metof,
MaTeMaTUUueCcKOl UHAYKLMY. AKCOMaTHUecKue orpe/ieneHus apu(MeTHUUeCKHUX Orlepalidii Hafl LieJIbIMU
HeoTpHLaTebHbIMHU unc/iaMu. CBolicTBa apudMeTryecKux ornepauyii. OTHoleH"e «MeHble» Ha NO, ero
CBOlCTBa. MOHOTOHHOCTb C/I0)KEHUS U YMHOXKeHus1. [eneHue c octatkoM. CoiictBa MHOKecTBa NO. [TonsaTue
oTpe3Ka HaTypasbHOro psza. Cuet. ITopsiKoBbIe ¥ KOJIMYeCTBeHHbIe HAaTypasibHble Ync/a. TeopeTHko-
MHO>KeCTBeHHOe nocTpoeHre MHoKecTBa NO. TeopeTHKO-MHOXeCTBeHHBIN MOAX0[, K U3YUEHHUIO HaTypaabHOTO
YKC/a U HyJisl, OTHOLLIEHUH «00JbIIe», «MeHbIIe», «paBHO» Ha NO. TeopeTHKO-MHOXXeCTBEHHbBIN CMbIC/T
apu¢MeTHUYeCKHX orepaLuil Haj 1eJIbIMH HeoTpULaTe/IbHbIMY YKC/IaMH, MX CBOMCTB. HaTypanbHOe unciio Kak
pe3y/bTaT M3MepeHUs] BelTMUUHBL. [10HATHe M0/10KUTeIbHOU CKalsipHOM BeJIMUUHBI U ee U3MepeHUsl.
HaTtypanbHoe uncio Kak Mepa AauHbI 0Tpe3ka. CMbIc apudMeTHYeCcKUX JelCTBUM Haj, UMc/IaMH,
paccMaTpUBaeMbIMM KaK Mephbl JJIMH OTPe3KOB.

Asnroput™msl. [ToHsiTve anropuT™Ma. OCHOBHBIE CBOMCTBA aJI'OPUTMOB U C11OCOOBI X MOCTpoeHus. CHCTeMBbI



curcnienvs. [ToHsiTre cucTeMbl curcienus. [103UIMOHHbBIe Y HEMTO3ULIMOHHBIE CUCTeMbI CUMCTeHUs. 3arich U
Ha3BaHWe YKcesT B IeCITUYHON CrCTeMe CUMC/IeHuUs. AJITOPUTMbI apuMeTHUeCKUX AeCTBUI Ha/J 11e/TbIMU
HEeOTpHULaTeIbHBIMU UYMC/IaMU B IeCITUYHOM cucTeMe cuncieHust. [103ULMOHHBIE CHCTeMBI CUMC/IeHHUS,
OTJIMUHBIE OT JAeCSITUYHOMN: TIpe/icTaB/ieHre HaTypa/lbHOrO YKMC/ia B CUCTEME CUMC/IeHUsI C OCHOBAHUEM P,
apu¢mMeTHUecKre JeMCTBUS B CUCTeMe CUUC/IeHUsI C OCHOBAaHWEM D, TIepexo/ OT 3aIlMCH Yrcesl B OZHOU CHUCTeMe
K €ro 3arucy B JIpyroil. DyieMeHTHl Teopuu AeaumocTi. OTHoleHWe AenuMocTy Ha MHOkecTBe NO. CBoiicTBa
OTHOLLIEHUS 1e/TMMOCTH. [leTMMOCTh CyMMBI, pa3HOCTH, TponsBegenns Ha NO. IIpyu3Haku gemmocTty Ha 2, 3, 4,
5, 9, 25. O6muii npu3Hak [Tackans gqenuMocty urcen. [TpocTeie U cocTaBHbIe uncia. PemreTo OparocdeHa.
BeckoHeYHOCTh MHOKECTBA TIPOCTHIX urcen (Teopema EBknzia). O01Me KpaTHbIe, HAUMEHbIIIee 00ITee
kpatHoe (HOK). Obuue aenurenu, Haubosbinumi obimii genurens (HO/). Ceotictea HO/T u HOK.
Anroputmbl HaxoxgeHuss HOl u HOK ganHbix urcen. OcHOBHasi TeopeMa apudmMeTyukd. KaHoHHYeckoe
pasioykeHue uuces, AedcTBus Haj uicnamu. AnroputM EBkmnza. [Ipy3Haku e/MMOCTH Ha COCTaBHOE YHCJIO.
TekcToBast 3afjaua 1 mpoLiecc ee pelieHus. [[oHSITHe TeKCTOBOU 3aZiau, ee CTPYKTypa. Pa3mmuHbie MeTOZAbI
peleHNsI TEKCTOBBIX 3a/jau: apuMeTHuecKul, anrebpandeckuii, rpaduecKuii. JTambl peleHus TeKCTOBOU
3a[auM U TIPUEeMbI WX BBITIOTHEHHSI.

TEMA 3. PACILIMPEHUE ITOHATUA HATYPAJIbBHOI'O UUCIJIA.

MHO0KeCTBO TIOIOXKUTETBHBIX PaLiOHaIBHBIX yrces (Q+). 3azaua paciupeHnst MHOXKeCTBA HaTypalbHbIX
yncesn N. [TonsiTve po6u 1 paLjioHabHOro urcaa. OTHOLIEHUs «=», «<», Ha MHO)KecTBe Q+ 1 UX CBOMCTBa.
ApudmeTryeckre eiCTBHS HaJ, [10JI0XKUTeIbHBIMU paliuOHaIbHBIMY UKC/IaMU, UX cBoiicTBa. CBOMCTBa
MHOXecTBa Q+ CBsi3b MHOXKecTBa Q+ ¢ MHOKecTBOM N. [lecsiTuuHble [pobu, anropuTMbl apudMeTHIeCcKUX
JeicTBul Hazl HUMU. TToHsTHE TiporieHTa. [Tpeobpa3oBaHye OOLIKHOBEHHBIX /IPO0eli B IeCITUUHEIE.
ParioHa/ibHOe 4MC/I0 Kak OeCKOHeUHasl ieCSIThYHasi reproinueckast pods. OOparieHre nepuouyecKux
ZIpo0eii B 0OBLIKHOBEHHBIE,

MHO>XeCTBO TIOIOKUTETBHBIX IedcTBUTENBHBIX urcen (R+). HeobxXoAuMOCTh paciiupeHust MHOXeCTBa Q+.
IToHsATHE TTONOXKUTEILHOTO UPPAL[MOHATBHOTO ukc/ia. beckoHeuHble AecsiTUUHbBIE HeTlepuoAnYecKre 1poou.
OTHolleHUs1 «=» U «<» Ha MHO)XecTBe R+, Ux cBoiicTBa. ApumeTrueckue felCTBUS HaJ, 10JI0KUTeIbHBIMU
JelCTBUTETbHBIMU unciaMu. CBOMCTBA C/I0XKEHUS U YMHOKeHUsl. [IpriMepbl MPUOJIMKeHHBIX BBIYUC/IEHUH C
TI0JI0’KUTEIbHBIMU UPpaliMOHaIbHBIMU YKc/iaMi. MHOKeCTBO OTpULIaTebHbIX JeMCTBUTEIbHBIX UKCe.
MHOXXeCTBO BCeX AeUCTBUTeNbHbIX uncen R.

TEMA 4. ©YHKUVN. YPABHEHV . HEPABEHCTBA.

®yukuun. Uncnosble pyHKIMU. CriocoOsl 3apanvs ¢yHKOW. ['paduk dyHkiun. HekoTopble Kimacchl GyHKIHNA
(MOHOTOHHEIE, YeTHBIE U HeueTHbIe). [IpsiMast u oOpaTHast POTIOPLMOHAIBHOCTD. JIHeliHasi ¥ KBafipaTUYHast
(yHKIMM, UX CBOMCTBA U rpaduKu.

UucsioBble BHIpa)KeHHs], PaBeHCTBA 1 HEPaBeHCTBA, BLIPA)KEeHUS C TlepeMeHHBIMU. YNC/I0BOe BhIpaykeHUe U ero
3HayeHue. UHC/IOBbIe PAaBEHCTBA M HEPABEHCTBA, UX CBOMCTBA. BhIparkeHHe C riepeMeHHOM, ero 06/1acTh
onpesienierusi. ToxxgectBo. ToxxaecTBeHHbIe TPe0OPa30BaHMS BEIPAYKEHUH.

YpaBHenusi. [ToHsTHe ypaBHeHUs C OJHOM IepeMeHHOM Kak npeAukara Buja f(x)=g(x), rae x € X.
PaBHOCU/TbHBIE ypaBHEHUs. TeopeMbl 0 PABHOCU/IbHBIX YPaBHEHUsIX, C/Ie/ICTBUS U3 HUX. [IoHsATHe ypaBHEHUs C
JByMs TlepeMeHHBIMU Kak npeAukara Buza f(x,y)=g(x,y), rae x, y € X. MHOKecTBO pellieHni JaHHOTO
ypaBHeHusi. CUCTeMa YpaBHEHHH C IByMs TiepeMeHHBIMH, MHOXKECTBO ee pellieHui. MeTo/pl ¥ Crioco0bl
peLleHus CUCTeM YpaBHEHU.

HepaBeHcTBa. HepaBeHCTBO C nepeMeHHOM Kak rpeavkar Buza f(x) TEMA 5. DJIEMEHTEI TEOMETPUN.
OrneMeHThI aHA/IUTUUECKOM reoMeTpud. [1oHsATHe reoMeTpuuecKon (GUTyphI Ha TJIOCKOCTU. ['eoMeTpruecKrie
¢urypel, u3ydyaembie B IIKOJBHOM Kypce IJlaHuMeTpuu. [locTpoeHre reoMeTpuueckux GUryp C IOMOLIBIO
LUPKYJ/ISl U MTMHEeWKU. DjieMeHTapHbIe 33/lauM Ha rocTpoeHue. [IpuMepbl. DTaribl pellieHus 3alauu Ha
noctpoenue. [Tpumep. TToHsTHE reomeTprueckoro Tena. [IoHsTHe MHOTOTPaHHOM MTOBEPXHOCTH,
MHOTrorpaHHvKa. TeopeMa [lekapTa-Jiisiepa 0 MHOTOrpaHHHKax. [IpaBuibHbIe MHOTOTpaHHUKU. [1pr3Ma,
MpaMK/ia, UX OCHOBHBIE XapaKTePUCTHKH, BU/IbL. V300pakeHre MPU3MbI ¥ TMPAMU/IbI Ha TVIOCKOCTH.
HunuHzap, KoHyC, cdepa, Iap, UX XapaKTepUCTUKA, U300pa’keHre Ha TIOCKOCTH.

TEMA 6. IOHATUE BEJIUYWHEBI U EE U3MEPEHUWA.



[NTonsTre BenuuHbI U ee u3MepeHusi. OCHOBHbIE CBOMCTBA CKa/lsIpHBIX BeJWUMH. []MHa OTpe3Ka, ee
n3MmepeHrie. OCHOBHBIe CBOMCTBA JJIMH OTpe3KOB. [1no1aas hurypsl u ee oCHOBHbIe CBOMCTBa. V3MepeHue
nomwaay GUrypel C MOMOLLBIO ManeTKy. Vicnonb3oBaHue ¢hopMys AJisi U3MePeHUs Y BBIYUC/IeHUSs T/I0IIau
¢urypsl. PaBHOBe/TMKHe U paBHOCOCTaB/eHHbIe Gurypel. O0beM Tena, ero usmepeHre. Macca Tesia ee
V3MepeHNe U OCHOBHBIE CBOMCTBA. [IpoMeXXyTKH BpeMeHH, UX U3MepeHre U OCHOBHbIE CBOMCTBA. 3aBUCUMOCTH
MeX/ly BeJTMUMHaMHU.

4. YueOHO-MeToAMUYeCKOe ofecreyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXcsi

CamocrosiTenibHasi paboTa 00yuaroL[UXCsl BK/IIOUaeT B CeDOsi MOATOTOBKY K KOHTPOJIHBIM BOITPOCAM U
3a[jaHUsIM JIJIsl TeKYIero KOHTPOJIsi U TIPOMEXYTOUHOW aTTeCTallud 0 UTOraM OCBOEHMS JUCLIATIIUHEI
NpUBeJIeHHBbIM B I1. 5.

151 obecrieueHrst CaMOCTOSITe/IbHOM PabOoThl 00yUarOIIMXCsT UCTIOMb3YIOTCS:
DneKTpOHHbBIe KYPChl, CO3/IaHHbIE B cHCTeMe 371eKTpoHHOoro o0yuenuss HHI'Y:

MareMmartuka, https://e-learning.unn.ru/course/view.php?id=3251.

VHble yueOHO-METOAUUECKHE MaTepHaJIbI;

YueOHO-MeTorUeCcKHe JOKYMEHThI, periaMeHTHPYIOLe CaMOCTOsTe/TbHYI0 paboTy, afpeca JOCTyma
K IOKYMeHTaM:

https://arz.unn.ru/sveden/document/

https://arz.unn.ru/pdf/Metod_all_all.pdf

Maksaea 3.B. Teopus ¥ TeXHOOTMM 00yUeHUs] MaTeMaTHKe: MHOYKECTBO 11e/TbIX HeOTPULIaTeTbHBIX
yncesl: yueOHO-MeToAuueckoe ocobue / 3.B. Maknaea — Ap3amac: A® HHI'Y, 2017. - 110 c.
Kyznakora H.C., MaknaeBa 3.B. Maremaruka (O01iyie MOHATHSI MaTeMATUKH): yueOHO-MeTo[uuecKoe
riocobue 1o Kypcy mareMatuku/H.C. Kyznakora, 3.B. MaknaeBa—Ap3amac: A® HHI'Y, 2013.-157c.

5. @oHA OLEHOYHBIX CPEeACTB [/ TEKYIero KOHTPOJ/Isi YyCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTalMu Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKYILero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TumnoBbie 3ajaHusi (OLEHOYHOEe CPeJCTBO - 3afiaHMs) /ISl OIeHKH C(HOpMHPOBAHHOCTH
KomnereHuu YK-1:

2 cemecCTp

[TpoBecTH aHaMM3 yueOHUKOB MaTeMaTHKH [i7Isi Haua/IbHOM LIKOJIbI C Lie/Ib0:
- BbISIB/IEHUS] BO3MO)KHOCTEH UCI10/1b30BaHNsl aITOPUTMOB B HaYa/IbHOM 1LIKOJIE;
- BBISIBJIEHMS] BO3MOKHOCTEN HCII0/1b30BaHNs TO3ULIMOHHBIX Y HEMO3UL[MOHHBIX CUCTEM CUMC/IeHUS,
TeXHOJIOTUU U3y4YeHUs BOIIPOCOB HyMepaLuH.
3 cemecTp
[TpoBecTn aHaMM3 yueOHMUKOB MaTeMaTHKH [Jis1 HAYaJbHOM IIKOJIBI C LIe/IbIO:
- BBISIBJIEHUS] 0COOEHHOCTel TeXHOJIOTUY U3YUYeHHs] TeOMeTpUUeCcKuX GUryp B HauaibHOM IIKOJTe.



5.1.2 TunoBble 3ajaHusi (OLleHOYHOEe Cpe/CTBO - 3afaHMsA) /Il OLleHKH C(hopMHUPOBaHHOCTH
KomneTeHipuu YK-2:

2 ceMecCTp

[TpoBecTy aHa/MM3 yueOHUKOB MaTeMaTHKH /IJIsl HAYa/IbHOM IIIKOJIBI C 11eJTbIO:

- BBISIBJIEHUS] 0COOEHHOCTEeH TeXHOJIOTVY U3yUeHHs] alTOPUTMOB apu(hMeTUUeCKUX eHCTBUM;

- BbISIBJIEHUS] BO3MO>KHOCTEU UCTO/Ib30BaHUS 3JIEMEHTOB TEOPUH [1e/TMMOCTHU B HaYa/IbHOM IIKOJIe

3 cemecTp

ITpoBecTn aHa/M3 yueOHUKOB MaTeMaTHUKU JIJisi HAUa/IbHOU ITTKOJIBI C 1[e/TbIO:

- BBISB/IEHUS OCOOEHHOCTeH TEXHOJOTUM W3Y4YeHUsI TIOHSITUS BeJMUWHBI, pa3/IMUHBIX BUIOB
BeJIMUMH B Haua/IbHOM IIIKOJIe.
5.1.3 TumnoBble 3ajaHusi (OLEHOYHOEe CPeJCTBO - 3afiaHHsA) /ISl OIeHKH CHOopMHPOBAHHOCTH
komnerenuu ITKP-4:

2 cemecCTp

[TpoBecTu aHaM3 yueOHMKOB MaTeMaTHKH /11 HAYaIbHOM IIKOJIBI C Lie/IbIO:

- BBISIBJIEHUs] BO3MO)KHOCTEN MCI0/Ib30BaHUs 3/1eMEHTOB TEOPUM MHOXKECTB B 00yUeHUM MJIa/IINX
LIKOJIbHUKOB;

- BBbISIBJIEHUS] 33/laHUM C HCIIO/b30BaHHWEM TeOPeTHUKO-MHOXKECTBEHHOI'O IOAXO/a K IOHSATHUIO
HaTypajbHOTO YMC/a, HyJ/sl, OTHOLIEHWH «O0ofbliie», «MeHbIe», «PaBHO», K apupMeTHUYecKuM
JleVICTBUSIM HaJl HaTypa/JbHbIMHU UYMC/IaMH.

3 cemecTp
[TpoBecTn aHa/MM3 yueOHUKOB MaTeMaTHKH [Jis1 HAYaJbHOM IIKOJIBI C LIeIbIO:

- BBISIBJIEHHUS] 0COOEHHOCTel TeXHOJIOTUH U3YUeHHs ZIoyell v IPOOHBIX urces B HAYaIbHOM IIKOJTE;

- BBISIBJIEHUsI BO3MOXKHOCTEeH MCIO/b30BaHUsI CBOWCTB (DYHKLMM /1S pelleHus 3a/jau HayaJbHOIr0
Kypca MaTeMaTHKU;

- BBISIBJIEHUS] 0COOEHHOCTe! TeXHOJIOTUY U3YUYeHHsI YMCIOBBIX BbIPDa)KEHHH, PABeHCTB M HEPaBeHCTB,
yPaBHEHM! M HepaBeHCTB C [lepeMeHHOM B Haya/lbHOM Kypce MaTeMaTHKU.

KpuTepun oneHuBaHus (0L{eHOUYHOE CPEACTBO - 3ajaHus)

OrjeHka KpuTtepuu orjeH1BaHuUs

CTY/IeHT TI0JIHOCTBIO PAaCKPbIBaeT OCHOBHbIE BOTMIPOCHI 3aaHUS], IPUBOJUT
OTJINYHO TpakTUUecKre pruMephl, OTBeuaeT Ha JOIOJHUTeTbHbIe BOTIPOCHI Mperno/aBarest
Y CTYZeHTOB (TIpY [JOK/Iajie)

CTYy/IeHT YaCTUYHO pacKphbIBaeT OCHOBHBIE BOTIPOCHI 3a/jaHusl, OTBeUaeT Ha
XOpOIIIO0 ZIOTIOTHUTETbHbIe BOTIPOCHI TIpeTio/jaBaTesisi U CTyAeHTOB (TIpU Zi0KJIajZie), HO TPH
3TOM JjaeT He UeTKHe OTBeThl, 6e3 J0CTaTOUHOM UX apryMeHTal||uu

CTYZIeHT B 0OIIMX YepTax PacKpbIBaeT OCHOBHBIE BOMPOCHI 3a/IaHUs], TIPH OTBETax
VZI0B/IETBOPUTEEHO Ha JIOTIOJTHUTEe/ThHBIE BOTIPOCHI ITyTAeTCs B OTBETAX, HE MOJKET /IaTh MOHATHBIN U
apryMeHTHMpPOBaHHbIN OTBET

HEeY/JIOB/IeTBOPUTE/IbHO | CTY/IeHT He PacKpbIBaeT OCHOBHBIE BOIIPOCHI 3a/laHUsl, TIPM OTBeTax Ha

AOINO/THHUTE/IbHBIE BOIIPOCHI ITyTAE€TCA B OTBETAX, HE MOXKET OdThb TTOHATHBIA U




OueHka Kputepuu orieHMBaHUs

apryMeHTHUPOBaHHBIN OTBET

5.1.4 TunoBble 3ajaHust (oneHOYHOe cpeAcTBO - KoHTposibHasi pabora) /il OLIEHKH
copMupoBaHHOCTH KoMneTeHIHu YK-1:

1 cemectp

1. CoctaBuTh TAOMNIIEI HCTHHHOCTH A CIIEIYIOMINX BBICKa3bIBaHHIL:

a) C=>(4AnB); 0) AvB=>C; B) (AAB)= C; r)(dvB)o C.

2. laus! yTBepsKIeHNs A(X): «UICI0 X JTeiaurcs Ha 2», B(X): «aucmo x memnutrcs Ha 3», C(X):
«UHCIIO X JeNHTCA Ha 4», D(X): «uncso x geaurcs Ha 6», E(X): «uncio x gennrced Ha 12». Onpexennts
KaKHe 13 CJIeyIOLINX YTBePK/AeHHI HCTHHHEI, KaKIIe JOXKHBI:

a) (Vx)(B(x) AD(x) = E(x)):

6) (3x)(B(x)AC(x) = D(x)):

B) (Vx)(A(x) = E(x)).

2 ceMeCTp

1. YKaKuTe BCe CIIyYal HCIIOJIb30BaHNA 3aKOHOB YMHOKEHIIS eJIbIX HeOTPHIAaTeIbHBIX YHCE
[IpH BBIYHCIEHHH 3Ha4eHHs BelpakeHusa: 23 - 13 -84 -250=25-8+13-250:-4=(25-8) 13 «(250 -
40=200-13-1000=(200-13) - 1000 = 2600 - 1000 = 2600000.
2. BerancanTe panHoHaIbHBIM CIIOCOO0M 3HaUeHe BBIpasKeHHA I IIPH 3TOM YKaKHTe BCe CIIy-
YaH HCIOJIb30BaHHIA 3aKOHOB CI0KeHHA H YMHOKeHHA HaTypalbHBIX YHCe:
a) 3458 + 2770 + 2542; 6)125-479-8-9.
3. BeruncianTe pannoHaIbHBIM CIIOCOOOM 3HAUeHHe BRIPAaXKeHHS I IPH 3TOM YKaXKHTe Bce CIy-
Yal HCI0JIb30BAHHA 3aKOHOB CJIOKEeHHA H YMHOKEHHS HATypaJbHbIX UHCe:
a) 3458 + 2770 + 2542; 0) 125-479-8-9.
4. JIoKaxXHTe paBeHCTBO C IIOMOIIBIO MeTO/1a MaTeMaTHUeCKOIT HHIIYKITHH:
a) 12 2% 37 £ n _ n-(n+1) :
13 B:5 5.7 @n-1)-(2n+1) 2-(2n+1)
6)L+L+L+"_+ . -5
1.3 3.5 5.7 2n-=-1)-2n+1) 2n+1
B)L+L+“.+ ! =12
1:5 549 (4n=3)4n+1) 4n+1

3 cemecTp
1. ITocTpouTts MPAMOYTONBHEIT TPeYrOJIBHUK, 3HAs TNIIOTEHY3Yy H MeIlaHy, IPOBEJSeHHYIO K
OJHOMY 13 KaTeTOB.

2. Cpenu yKa3aHHBIX HIDKe YpaBHeHHIT HalijinTe YpaBHeHNs NapajUle/IbHEIX H [IepleH Ky Iap-
HBIX IIPAMBIX:

a)y=3x-4; 6)y=—%x+?; B)y=%x+6;
Dy=3x_ Ry=-3x+2; e)y=-3x+11;
x)y=10,5x+0,25; 3)y=%x—l; n)y=-2x+8.

4. B ocHOBaHHH MHpPaMHJIbI JTeKHT KBajpat. /[Be 60KOBBIE IpaHH MHPAMIIBI [IePIICHIHKYIAP-
HBI IUIOCKOCTH OCHOBaHNA, JIBe JpyTHEe HaKJIOHeHHI noJ yrioM o. Haiitn mromans O0koBolil noBepx-
HOCTH, €CJIH BBICOTA MHpaMILIbI paBHa h.
5. IIpoBeprTe, BEINIONHAETCA I TeopeMa Diiepa Julsd a) IPH3MEIL; O) MHpaMIIE.
6. KaK H3MEHHTCA YHCIIOBOE 3HaAUeHIle BeJIHNYHHBI, eCIIH EI[IIHIIIIy 3T0ﬁ BEJIHYIIHEBI:
a) YMEeHBIIINTH B JBa pa3a;  0) yBennunth B 10 pa3? OtBeT obocHyiiTe.



5.1.5 TwunoBbie 3ajaHust (oreHOYHOe cpeAcTBO - KoHTposibHasi pabora) /il OLIEHKHU
chopMHUpOBaHHOCTH KoMmeTeHIHU YK-2:

1 cemecTp

1. 3 80 mkonbHUKOB 40 urpatoT B 6acketr6omn, a 50 — B BoJieiib01, mpuuem 27 IIKOJLHUKOB
urparoT 1 B 6acket60s1 1 B Bosieiib0s1. CKOIBKO IIKOJTBHUKOB UTPAIOT XOTsl ObI B OZIHY W3 3THUX UTP?
CKOJIbKO LIKO/IbHUKOB UTPAOT JIMIIb B OZHY U3 3TUX UTP?

2. CKOJIBKO CJIOB, COCTOSIIIUX M3 5 OYKB, MOXKHO 00pa3oBaTh 13 32 OyKB asiaBUTa, eCii OyKBBI
B CJIOBax a) MOBTOPSIIOTCS; 0) He MOBTOPSIFOTCS?

3. CKOMILKUMHU CNIOCO0aMU MOYKHO COCTaBUTh TPEXLIBETHBIM (iar (TpU TOPU30HTA/IbHBbIE
T10JI0ChI Pa3/IMYHbBIX LIBETOB), €C/IM UMeeTCsl MaTepyasl IMSTU pa3/IMuHbIX L[BETOB?

2 cemecTp

1. PewnTe 3aaum, UCIO/B3YS 3aKUCh YUCE/T B JeCATUYHOW CUCTEME CUMCIIeHUSI:

a) /Isy3sHauHOe uMC/I0 OKaHuMBaeTcsl Lugppon 3. Ecim cymmy ero nudp yMHOXWTE Ha 4, TO
TIOTY4XTCS UMCII0, 3alICaHHOe TeMH ke Liidpamu, HO B obpaTHoM ropsiike. HaliuTe 3T0 uncio.

0) B gBy3HauHOM uMC/le [|eCITKOB B TpU pasa Oosblile, ueM efuHUL. Ecmm mexnay nudpamu
3TOr0 umc/ia BCTaBUThb Luppy 0, To uncno yBennuutcs Ha 540. Haliyre [By3HauHOe YKCIIO.

B) B Tpex3HauHOM uucsie 1eCITKOB Ha OZMH OoJblile yeM eIMHMLI, M COTeH Ha ofHy Oosiblle
yeM gecsiTKoB. EciM K sToMy umciy npubaBUTH UMC/IO, 3alMCcaHHOe TeMH ke IudpaMu, HO B
obpatHOM mopsiike, To moyunTcs 444. HaiiguTe 3TO Unco.

2. B Kakoli cucteMe cuMc/ieHUs ICTUHHO PaBEeHCTBO:

a) 312x + 213x = 140; 6) 211x — 110x =17; B) 211x — 110x = 17?

3. Haiipnre HO/I 1 HOK Tpex umces, npeAcTaBUB UX B KAHOHUUECKOM BHJIE:

a) 80, 120, 280; 0) 238, 266, 143, 239.
4. Haiigute ¢ momorrpto anroputma Eskmga HO/I uucen: a) 138 u 115; 6) 3762 u 4446.
3 cemecTp

1. Permure HmKenpuBeeHHbIE 33/aud W OOBSICHUTE, KaKue AeWCTBUS Ha/ BeJIAYMHAMHU
BBITIOJTHSUIUCH B MPOL[ECCE PeLLeHNs:

a) Pyuka ctout 7/5 py6s1si. MO>KHO /I KyTIIUTh ZiBe TakKue pyuky Ha 1 py6sib 50 Koreek?

6) Mara3un mipozsian 640 kr s6/0K. 5/8 3THX s6/10K ObLIO TpogaHo 1o 42 py6ss 3a Kr, a
ocTasibHbIe — 110 37 py6ieii 3a Kr. Kakyto cyMMy BBIpYUH/I Mara3vH 3a Mpo/JaHHbIe S0I0KU?

2. Kakve U3 TpUBE[IEHHbIX HWKe BeJWUYMH HaXOASATCS B TIPSIMO MPOMOPLIMOHATBHOW WU
00OpaTHO NPOMNOPLIMOHATBHOM 3aBUCUMOCTH:

a) J/IMHa CTOPOHBI KBaJjparta M ero IIoLazb;

0) AyIMHa U LIMPUHA TIPIMOYTOIbHUKA MPH 3aZlaHHOM TUIOIIA/IH;

B) iIMaMeTpP OKPY>KHOCTHU U ee J/INHa;

r) J/TMHa CTOPOHbBI KBaJipaTa v ero repyuMeTp.
5.1.6 TunoBble 3ajaHust (oreHouyHoe cpeacTBO - KoHTposbHasi pabora) /il OLIEHKHU
copmupoBanHocTu KomnereHuu [TKP-4:

1 cemectp



1. I306paznTe Ha YICIOBOH NPAMOIl I 3alHIINTE MPH NOMOLIN HEepaBeHCTBA O0BENIIHEHIIE,
repeceveHie I pa3HOCTH MHOXKeCTB A 1 B, ecrmm:

a) A={x/xeR, % <x<\8},B={x/xeR, j_g <x<3,25

6) A= {x/xeR,—é <x< g}.B={x/xeR~ ‘4'2“5";% E

B)A:{x/xeR,H < x< B}-B:{X”‘ER- 2 X 2}'
4 3 7 5

2. I306pa3uTe Ha KOOPAMHATHOI IJIOCKOCTH JIeMEHTHI JeKapToBa MPOI3BeIeHIIs MHOXKECTB X
nY, ecnm:

a) X=1{-1,0, 1,2}, Y ={2,3,4}; 6)X=14-1,0,1,21, Y = [2;4];
B)X=[1;7]_ Y =[2; 6]; r) X=R; Y=[-2;2];
) X =[0;x), Y =(-0;0]; e)X=N, Y =N.

3. IIz muOxecTBa P={1. 2, 3, 4, 5, 6, 7, 8, 9} Beimemum noaMHokecTBa A, B, C. BeiAcHuTE, B
KaKOM CIIyuae IPOoI30LUIo pa3bleHile MHOMKeCTBa P Ha KIaccHl:

a) A={1, 3, 5}; B={2, 4, 6, 8}; C={7, 9}; 6) A={5}; B={3, 4, 8,9}; C={1, 6};

B) A={l, 3, 5}; B={2, 4, 6, 8}; C={5, 7, 9}; r) A={l1, 3}; B={4, 6, 8}; C={5, 6, 9};

2 ceMeCTp

1. O6ocnyiiTe BEIGOp JeliCTBIS TIPH PelleHHH CIeIyIONIX 3a/1a4:

a) Haranra HapBana 1Betsl: 5 pomantex 1 3 Baciibka. CKolIbKo 11BeTOB cobpaina Hatamra?

0) IlokynaTens nprHoOpen B Marasnse 6 TeTpazeil mo 2 pybis 3a Terpamab. CKONBKO JIEHET OH
3amIaTHI B Kaccy MarasuHa?

B) Ha nomny nexano 10 amukoB ¢ ¢ppykrami. 4 snnika B TedeHne JHA npojann. CKOIBKO AIi-
KOB OCT&JIOCh IPOJATh?

r) 16 xyOHKOB pa3IoKIIH 10 KOp3HHAM Ho 2 KyOHnKka B Kaykayio Kop3uHy. Ha ckolbko Kop3nH
XBaTIUIO KyOHKOB?

2. JlaiiTe TeOpeTHKO-MHOKeCTBEHHOE IICTOJIKOBaHIIE CIIeIYIOLIIM YTBePHKIeHHAM:

a) «UToOBI M3 Pa3HOCTH ABYX HIICeT BBINECTH TPeThe WHCIIO, JOCTATOYHO H3 YMEHBIIAeMOIo
BBIYECTh CYMMY JBYX JAPYTHX UYHCEe».

0) «UToOBI BEIUECTH 13 YNCIA CYyMMY YHCe, JOCTATOYHO BBIYECTh H3 3TOTO YHCIIA IOCIeI0Ba-
TeJIHO KaskJI0e cilaraeMoe OIHO 3a JIPYTHM».

B) UT0OBI BEIYECTh M3 CYMMBI UIICTIO, IOCTATOYHO BBIYECTH 3TO YHCIIO I3 OHOTO M3 CIaraeMbIxX
CYMMBI H K IIOJTy4eHHOMY pe3y/IbTaTy IIPHOABHTE JIPYroe claraeMoes

3. Ilpu penenmu dicen a 1 b Ha 12 nmomyuaercs oJuH 1 TOT Xe octaTok 9. Kaxoii ocTaTok no-
JYUHTCA IPH AejTeHnH Ha 12 uncia:

a) a+b; 0)a-b; B)a-b?

3 cemecCTp



" a - 9
1. VkaxuTe HanMeHBIINI 00l 3HaMeHaTelb ,ﬂpOGGH 1—7 4 g i | E .

2. YcraHOBHUTE, KaKIIe 13 CIIeYHOIIIX paBEHCTB HCTHHHEBIC!

5 2
a) % - 2(6). 6) = = 5(09). ) 2 = L(714285)

33
1 1 1

3. Pemuts Hanboree palloOHAaJIBHBIM crocobom S +—+—+

B, 0,5 1.1
6 12 20 30 42 56 72 90

4. Haiitu TpH IIEPBBIX JECATHYHBIX 3HAKa CYMMBI X +y,eCIHX= 7T,y =

w | ko

. 2 . . 7
5.B MEPBBIN JI€Hb IpPOaalIn ? HMEBIIEHCA B MaraslHe TKaHII, BO BTOpPOII JIEHb — E TOTO,

4TO MPOJAHO B IIEPBEIil JIeHb, a B TPETHIl JeHb — BCIO OCTAIbHYI0 TKaHb. CKOIBKO BCETO METPOB TKAHH
OpoaH, eCiIH B TpeTHil JeHb ObUTO MpoaaHo Ha 192 meTpa Gonblie, ueM BO BTOPOIT 1eHb?

6. YpocTHTE BEIpaKeHie [ . - L ]: 2a -
a-b a+b) a' -b’
7. Pemuth ypaBHeHHe Ha OCHOBAHHH 3aBHCHMOCTH MeXIYy KOMIOHEHTaMH H pe3ylIbTaTaMH
JeficTBHIl: (2;_\-_ 50} : % =51

8. Haiiti MHOXKeCTBO pelleHHil HepaBeHCTBa: (2 l,\- = 11} - ( 31 —
3 4

q
.\']—<8"—+.\'+1-
2 3 8

L
3

Kputepuu oneHuBanus (oneHoOUHoe cpeAcTBO - KoHTpo/IbHas padoTa)

OneHka Kpurepuu orjeHrBaHUs

BBINO/IHEHNE He MeHee 89% 0T 0011[ero KoIMJYeCTBa 3a/JaHui KOHTPOJIbHOH paboThI

OTJINYHO .
0e3 3aMedaHmit
BBIMO/IHEHUE He MeHee 46% -88% 0T 0011jero KomuJyecTBa 3a/JaHU KOHTPOJTBLHON
XOpO1110 o
P paboThl 6e3 3aMeuaHUi
BBITIOJTHEHUE He MeHee 25%-45% oT o011jero KomJyecTBa 3a/jaHrii KOHTPOJIBHOU
YZ,0BJIETBOPUTEJILHO

paboTel 6e3 3aMeuaHuit

Hey/IOB/IETBOPUTE/IBHO  BBINOJTHEHHe MeHee 25% OT 0011jero Ko/iMuecTBa 3alaHii KOHTPOJIbHOM PaboThl

5.1.7 TunoBble 3afaHusa (OLeHOUHOe cpeACTBO - Ompoc) AN OLeHKH C(opMHPOBAHHOCTHU
xkomnerenuuu ITKP-4:

1 cemectp

Tema 1. «O0IHe NOHATHS
1. TToHsiTHE MHOXKECTBA. JIeMeHT MHOXKecTBa. KoHeuHoe, 6eCKOHEUHOe, TTyCTOe MHOKECTBO.
ITpumepsl. YncnoBbie MHOXKecTBa. CriocoObl 3a/laHust MHOXXeCTB. [IpUMepal.



2. OrTHoweHus MexJy MHoXecTBaMHu. [luarpammel Oiinepa-BeHHa. YHuBepcanbHOe
MHO>KeCTBO.

3. ObbeuHeHe MHOXECTB, ero CBOMcCTBa. [lepeceueHrie MHOXeCTB, ero CBOMCTBA. Pa3HOCTh
MHO>KeCTB. JlorosiHeHue K IT0JMHOKeCTBY, JOIOJIHeHWe 10 YHUBEePCaJIbHOIO0 MHOKeCTBa.

4. JlekapToBO TIpoM3BejleHMe [ByX MHOecTB. CBOIWCTBa JeKapToBa MPOU3BEJEHMUS.
N306paskeHue ieKapTOBa TIPOU3BeIeHHS IBYX YUCIOBBIX MHOXKECTB Ha KOOP/IMHATHOM TJIOCKOCTH.

5. ITonsaTHe KOpTeXKa. []ekapToBO Mpou3BeileHe N-MHOXKECTB.

6. Pa3bueHre MHO)KeCTBa Ha TiepeceKarolyecs: KIacChl C TOMOIIBI0 OFHOTO IBYX U 0Oonee
cBoiicTB. Knaccudukanuyu.

7. COOTBETCTBHE MEXY 3/IeMeHTaMu IByX MHO>KeCTB. Crioco0Obl 3aziaHusi cooTBeTCTBUH. ['pad
u rpaduk cootBeTcTBUsA. COOTBETCTBUSI 0OpaTHOE U ITPOTUBOIIO/IOMKHOE JaHHOMY.

8. Buzbl cooTBercTBHM. B3aMHO OJHO3HauHOe COOTBeTCTBHE. PaBHOMOLI[HbIE MHO’KeCTBA.
[IpencraBieHre 0 C4ETHOM MHOXKECTBE.

9. OTHoIEHUs MeXIy 371eMeHTaMHd OJHOr0 MHO)KecTBa. CIiocOObI 3a/laHUSI OTHOIIEHUMA.
CBaolicTBa OTHOILIeHUH: pe/IeKCUBHOCTh, CHMMETPUUHOCTb, aHTUCUMMETPUYHOCTb, CBSI3HOCTb.

10. OrTHoIlleHWe SKBUBAJIEHTHOCTH, €Tr0 CBs3b C pa30MeHrWeM MHOXXeCTBa Ha KJIacChl.
OTHo1eHUs nopsiika. YTIOpsil0UeHHble MHOKeCTBa. JIMHeHbIN NOpsiJoK.

11. TTousTHe KOMOMHATOPHOM 3a/1auu. [IpaBrIa CymMMBI U TIpov3BeZieHus. PelieHre 3azau.

12. Pa3melnjeHus C TIOBTOPEHUSIMU U 0Oe3 TIOBTOpeHM. BbIBOZ, OpMysIbl Unc/ia pa3MelrieHu .
Permmenue 3azau.

13. TlepecTaHOBKM C TIOBTOpEHMsSIMU U 0e3 TIOBTOpeHWH. BbIBojg dopMy/bl uHcIa
repecTaHOBOK. PerieHue 3ajau.

14. Couetanusi. BeiBog, ¢popMysibl uncia couetanuii. Peiienue 3agau. CBOMCTBaA uucern .

15. O6wem u cozpep>kanue MoHATHH. OnpegeneHue MoHSATHH. CTPYKTypa OIpee/ieHHs uepes
POJ, ¥ BUJIOBOE OT/INUMeE.

16. IToHsATHe BbiCKa3bIBaHHUs. 3HaUeHUe UCTUHHOCTHY BbiCKa3bIBaHUU. [Ipumepsl. Omniepaiiuu Haj
BbICKa3bIBaHUsIMU. CBOICTBA OMepaLyu.

17. Tlousatue mnpeaukara. O6sacTb ompefiesieHUss U MHOXXECTBO WMCTMHHOCTU Tpe/yKara.
[Ipumepsl. Onepayy Haj npegyUkaTamu. VX MHOXKeCTBa NCTUHHOCTH.

18. OTHOLIEHUS JIOTUYeCKOro C/ielOBaHNUs U paBHOCHU/IBHOCTH Ha MHOKeCTBe IpejUKaToB.

19. Ctpykrypa TeopeM. Buzbl Teopem.

20. Crioco0bl MaTeMaTUUeCKHUX ZI0KA3aTe/IbCTB.

2 cemeCTp

Tema 2. «Ilenbie HeoTPULIATE/ILHbIE YHC/IA»

1. AxcuomaThueCcKWd MeTOZ, TIOCTPoeHUs1 Teopud. Akcuomaruka Ileano. Ilonsarue
HaTypaJbHOI 0 yncaa U MHOXecTtBa N. Metoz MareMaTnieckor MHAYKUMUA. [IprmMepsl.

2. AKcHUOMaTHUeCKOe Orpe/ie/ieHHe CJI0XKeHUsT HaTypajbHbIX uucen. ITocTpoeHue TabIUIIBI
CJI0)KeHHsI OHO3HAYHBIX HaTypasbHbIX YMCeJI. 3aKOHbI C/IO>KEHMUS.

3. AKcromaThyeckoe ormpeziesieHHe YMHOXKEHHsI HaTypajbHbIX uucen. IlocTpoeHre Tab/UIbI
YMHO>KeHUSI OZHO3HAYHBIX HaTypaJIbHbIX UMCesl. 3aKOHbI YMHOXEHUS.

4. TloHsATMe OTHOIIEHUs «MeHbIle» Ha MHokectBe N. Ero cBoiictBa. CBoiicTBa
MHOyKecTBa N (6eCKOHEUHOCTb, AMCKPETHOCTb, YTOPSIOU€HHOCTh, CYIeCTBOBaHHE HAUMEHbIIIETO
37ieMeHTa). MOHOTOHHOCTB C/I0’KE€HHUSI U YMHOXKEeHUS.

5. Beruutanve Ha MHOXecTBe N. CylllecTBOBaHHWe M eIMHCTBEHHOCTh pa3HOCTU Ha N. [IpaBuna
BbIUMTaHUS.



6. Jenenne Ha mHOXecTBe N. CyllecTBOBaHMe U eJUHCTBEHHOCTh yacTHOro Ha N. IIpaBuna
Jle/IeHusl.

7. MuoxectBo NQ. HeBo3mosxkHOCTS iesieHus Ha 0. [lesieHre € OCTaTKOM.

8. Otpe3ok HaTypanbHoro psifa. Ero cBoiictBa. [lopsiikoBbie M KOMUUeCTBEHHbIe HAaTypasbHbIe
yucsa. Cuer.

9. TeopeTHKO-MHOXXeCTBEHHBIN MTOAX0J, K NTOCTpoeHNI0 MHOKecTBa N. [ToHATHe HAaTypa/sbHOrO
yrcia v Hy/s. OTHOIIeHUs1 «00sblie», «MeHbIlIe», «pPaBHO» Ha N, UX CBOWUCTBA.

10. TeopeTHMKO-MHOXXeCTBEHHOe Ompejie/leHue CyMMBbl 1[e/bIX HeOTPULIATe/JbHbIX YHCe
(u.H.u.). CBoricTBa cnokeHus B N.

11. TeopeTHKO-MHOXeCTBEHHO€e OIpefiesieHre pa3sHOCTU II.H.4. TeopeTHKO-MHOKeCTBeHHbIN
CMBICJT TIPaBU/T BbiunTaHust. OTHOIIIEHUS «OO0JIbIIe Ha...», «MEHbIIIE Ha ...».

12. TeopeTHMKO-MHOXXeCTBEHHOe oOmpejie/ieHue TpousBefeHys 1.H.U. CBONCTBA YMHOXEHUs
B N. OnpegeneHve npousBe/ieHUs yepe3 CYMMY, ero TeOPeTUKO-MHOKeCTBeHHBIN CMBbICIT.

13. TeopeTHKO-MHOKeCTBEHHOE Ompejie/ieHue YacTHOrO I.H.4. TeopeTUKO-MHOKeCTBeHHbIN
CMBICJT TIpaBu/ JiesieHust. OTHOIIEHUST «OO0JbIIIe B...», «MEHBIIIE B ...».

14. HatypasibHOe uuC/I0O KakK pe3y/ibTaT W3MepeHusi BeauuuHbl. CMBIC/T apu(MeTHUeCcKUx
orepaluii HaJ| HaTypa/IbHbIMU YMC/IaMH, SIB/SFOIMMUCS Pe3y/IbTaTOM U3MepeHUs BeJTMUMHbI.

15. TMonsitwe anroputMa. OCHOBHbIE CBOMCTBA a/JrOPUTMOB, MCIOJIb3yeMbIX B HayaJabHOU
LIKOJIe.

16. Tlonsitme cucrtemsl cuucieHds. [103WLIMOHHBIE W HEMO3WULIMOHHbIE CHCTEMBbI CUMCIEHUS.
[HecsitnuHass cucrema cuuciaeHus (A.c.c.). 3anmuch U Ha3BaHue uucen B J.c.c. CyilecTBoBaHve U
eJMHCTBEHHOCTD [IeCSITMYHOM 3alMCU HaTypanbHOro yncia. CpaBHeHMe yuces B [J.C.C.

17. AnropyuT™Mbl apupMeTUUeCKUX JelCTBUM HaJl HaTypaabHbIMU YAC/IaMHU B [1.C.C.

18. 3anmce ¥ Ha3BaHue uxCe/l B I[IO3ULMOHHBIX CHUCTeMax CUMC/IeHUs], OT/JIMYHBIX OT
JecsiTnuHoi. CpaBHeHMe YKces B p-MUHOM CUCTeMe CUMC/IeHHUS.

19. Tlepexoz OT 3aryCH UuCes B /I.C.C. K €r0 3aIlluCH B P-UYHOMN CUCTeMe CUMC/IeHHs U 00paTHO.
ApudmeTnueckue 1eMCTBUSI B P-UUHON CUCTeMe CUMC/IeHUS.

20. OtHomeHue aenumMocTy Ha N(Q, ero CBOMCTBa.

21. lenMMOCTb CyMMBI, pa3HOCTH, nipou3BegeHus Ha N(.

22. TpusHaku genumMocTtH. Obmmuii npu3Hak AemumocTy [Tackars.

23. Tlpoctble u cocTaBHble uuciaa. CBoicTBa TMpocThix uwucen. Peieto 3OpaTtocdeHa.
beckoHeuHOCTh MHOKeCTBA MPOCTHIX uKcen (TeopeMa EBkin/a, TeopeMa 06 MHTepBasax).

24. OcHoBHasi Teopema apupMeTHUKU. KaHOHMUecKoe NnpezicTaB/ieHue HaTypaabHOr0 YMC/Ia.

25. HO/l u HOK, ux cBoiictBa. B3aumocssi3zs HOZl u HOK HaTypa/ibHbIX urces.

26. Cnoco6el HaxoxgeHus HOO u HOK gByx u OGosiee HaTypanbHBIX 4ucesn. AJITOPUTM
EBknvaa.

27. ToHsiThe TeKCTOBOM 3aaun. CTPYKTypa TeKCTOBOM 3ajaurd. MeTozbl U CriocoObl peltieHust
TeKCTOBBIX 3a/au.

28. Oraribl pellieHUst TEKCTOBOU 3a/iauu, TIPUEMbI UX BBITIOJIHEHHSI.

29. Buzibl TEKCTOBBIX 3a/ay.

30. MogenupoBaHue B MpoLiecce peleHrs TeKCTOBbIX 3a/iau.

3 cemecTp

Tema 3. «PacuiupeHvie MOHATHS YHC/Ia»

1. Tlomstue papobu. OrtHomleHne paBeHcTBa JApoOeil. [loHATHE  TONOXKUTENBHOTO
paLMOHA/IBHOIO UKCJIa.

2. ApudmeTtnueckue onpepanuu B Q+. MIx cBolicTBa.



3. MHoxecTtBo Q+ Kak pacimpenue MHokecTBa NQ . CBoiicTBa MHOXKecTBa Q+ .

4. NecaTuHble ApoOH. ANTOpUTMBI apUbMeTHUeCKUX AeUCTBUM Hajl HUMHU.

5. beckoHeuHble TTepUOUUECKHe ecATHUHBIE Apoou. ObpalljeHre TepuoAnUecKux aApobeii B
00OBIKHOBEeHHBIE (M 00paTHO).

6. HeobxomumocThb pacIvpeHust MHOXecCTBa Q+. ITonsitue TOJIOXKATETBHOTO
VppaLOHa/IbHOTO YMC/Ia.

7. MHOXeCTBO MOJIOXXUTE/bHBIX JeWCTBUTEeNbHbIX uucel R+. Apudmernueckve omnepauyu
B R+.

8. [IlomoxurenbHble W OTpULIaTe/bHbIE JIeMCTBUTE/bHbIE uncaa. MHOXeCTBO BCex
JleMiCTBUTEJIbHBIX unces R.

9. OtHoiuenue nopsizika B R. Apudmernueckue oneparyu B R.

Tema 4. «®yHknuu. YpaBHenus. HepaBencrsa»

1. Tlonsitne dyHxumu. Criocobb! 3aganus GyHkuMi. ['padmk dyHKuM. CBOMCTBA YHC/IOBBIX
GbyHKI.

2. IIpsiMasi MPOTIOPLMOHANTBLHOCTD, ee CBOMCTBA, rpaduk. ITpumepsl.

3. ObpaTHas MpONOpPLMOHATEHOCTD, ee CBOMCTBA, rpaduk. [Ipumepsl.

4. JIuneitHas QyHKLMs, ee CBOMCTBa, rpaduk. [Iprumepsl.

5. KBagpatnuHas v ApoOHO-/TMHEeHHAast GYHKL|M, UX CBOUCTBA, Tpaduku. [Tpumepsi.

6. UncnoBoe BelpakeHUe, ero 3HaueHre. Yuc/IoBble paBeHCTBA U HEpaBeHCTBA, UX CBOWCTBA.

7. BrlpaskeHUe C TiepeMeHHOM, ero 006/1acTh orpeiesieHust. To)K/ieCTBEHHO paBHbIe BbIpa)KeHUsI.
ToxkecTBeHHbIe Ipeobpa30BaHys BbIPAayKeHUM C TlepeMeHHOM.

8. YpaBHeHue c ofHOl niepeMeHHOM. O6/1aCcTh OMpe/iesieHUs] U MHOXKECTBO KODHEH ypaBHeHHsI.
PaBHOCH/IBbHBIE ypaBHeHus. [Ipumepnl. Teopembl 0 paBHOCUIBHBIX ypaBHeHUsX. CiiefiCTBUS U3 HUX.
Perrenue riprmepos.

9. YpaBHeHHe ¢ AByMs TiepeMeHHBIMH. [Ipumepbl. OOllee ypaBHeHUe TMPsSIMOM. YpaBHeHHE
OKpy>kHOCTH. CHcTeMa ypaBHeHUi ¢ 1ByMsi lepeMeHHbIMU. CIIoCOObI pellieHus CUCTEM.

10. HepaBeHcTBa C OJHOM TlepemMeHHOW. PaBHOCHIbLHbIe HepaBeHCTBA. [IpuMepnl. Teopembl 0
paBHOCWIBHBIX HepaBeHCTBax. CrencTBusi M3 HUX. PelleHre mpumepoB. Buiel anrebpanyeckrx
HepaBeHCTB. Crioco6bl ux perieHus. CUCTeMBbI M COBOKYITHOCTH HEPaBeHCTB C OJHOM TepeMeHHO.
HepaseHctBa ¢ AByMs lTlepeMeHHbIMH, UX CUCTEMBI.

Tema 5. «J/1eMeHTBI reoMeTPpUMN»

1. W3 ucropud BO3HUKHOBEHUS U PasBUTUSA TeoMeTpud. AKCHOMaTH4eckoe II0CTpOoeHue
reOMeTpUH.

2. KoopauHaTbl Ha TPSIMOM W TIJIOCKOCTH, WX TpeoOpa3oBaHue. PaccTosiHve MeXAy ABYMs
TOUKAMU Ha NPSMOM U IVIOCKOCTH.

3. OOmjee ypaBHeHUWe TPSAMON. YpaBHEHHWe TMPSIMOW JIMHUUA C YIJIOBBIM KO3(MGOHUIIMEHTOM.
YcnoBusi napansielbHOCTU M TMepHeHJVKY/ISPHOCTU JBYX IIPSMBIX. YPpaBHeHHe IyyKa IpSIMBIX,
MPOXOJAIMX Yepe3 [JaHHYI0 TOUKY. YpaBHeHUe IpsIMOW, MPOXOAdllel uepe3 [Be 3aJaHHble TOYKH.
Yron mexay AByMs psiMbIMU. Touka nepeceveHys npsimeix. [Ipumepsr.

4. TToHsiTe reoMeTpUueckoi (GUrypsl Ha Ma0CKOCTU. ['eomeTpuueckue (GUrypbl, U3yuaemble B
IIIKOJIbHOM KypCe MJIaHUMeTPHUH.

5. IlocTpoeHue reoMeTpuyeCcKux (PUIyp C TOMOLLBIO LIUPKYJ/SL U JIMHEeWKU. DJjieMeHTapHbIe
3a/lauM Ha rocTtpoeHye. [IprMepsl. DTansl pellieHus 3aZ,aur Ha noctpoenue. [Ipumep.

6. [TonsTrie reomeTpruecKoro Tesa. [IoHATHe MHOrOrpaHHOU MOBEPXHOCTU, MHOTOTDAHHUKA.

7. Tlpusma, ee OCHOBHble XapaKTepUCTUKUA. Bujel mpusM. M3o00pakeHue TpU3MbI Ha
IIJIOCKOCTH.



8. Ilupamuja, ee OCHOBHbIE XapaKTepUCTUKU. Buzbl nupamuz. VM3o0pakeHue nupaMuyfibl Ha
IIJIOCKOCTH. Y CeueHHasi MpaMu/ia.

9. Teopema [lekapra-Oiilepa O MHOrorpaHHvkax. [IpaBWibHble MHOTOTPaHHUKH, MX
NOCTPOEeHNe, CBOMCTBA.

10. Ilmnmuuapyyeckast MOBePXHOCTb, LIU/IMHAP, ero XxapakTepucTuku. Cekylye U KacaTe/bHble
IIJIOCKOCTH K LIWIUH/DY.

11. KoHuyeckasi TMOBEpXHOCTb, KOHYC, €ro XapakTepucThku. Cekyllye W KacaTe/ibHbIe
IIJIOCKOCTH K KOHYCY. Y CeueHHbI! KOHYC.

12. Cdepa. llap.

13. OcHoBHBIe TpeOOBaHMS K CTepEOMETPUUYECKHM H300pa’keHHsIM. MeTozbl H300pakeHHUs
MIPOCTPAHCTBEHHBIX (UI'yp Ha II0CKOCTH. OpTOroHasbHOe MpoeKTHpoBaHWe. MeTos Monxa.
AxcoHomerpusi. KabunertHass mpoekuus. LleHTpanbHOoe — mpoekTvpoBaHue.  [lapamensHoe
npoekTrpoBaHue. CBOMCTBa Napasule/IbHOrO NIPOeKTUPOBaHMUS.

Tema 6. «Be/ITMUMHBI»

1. ITonsiThe BeuuHbI U ee n3MepeHusi. OCHOBHBIE CBOMCTBA CKa/ISIPHBIX BeJTMUMH.

2. [lnvHa otpeska, ee usmepenre. OCHOBHbIE CBOMCTBA /IJIUH OTPE3KOB.

4. Ilnowazab ¢uUrypel U ee OCHOBHbIe CBOWCTBa. V3MepeHue myoiafu (GUrypbl C MOMOILBIO
nasieTku. Vcrosib3oBaHue ¢hopmyJ1 [/ M3MepeHHs U BbIUUC/IeHUs Tuiolazu ¢urypsl. PaBHOBeuKue U
paBHOCOCTaB/IeHHbIE (PUTYPBHI.

8. O6wem Terna, ero u3MepeHue. Beruricienrne oObema MpU3MBI, Tapasiesendre/a, MApaMU/Ibl,
LIWIMH/PA, KOHYCa, L11apa.

9. Macca Tena ee u3MepeHue U OCHOBHbIE CBOWCTBA.

10. ITpome)XyTKH BpeMeHH, UX U3MepPeHre U OCHOBHbIe CBOMCTBA.

11. Y3 ucropuu KaseHgaps.

12. 3aBUCHMOCTY MeXy BeJIMYMHaMU.

13. VI3 ncTopuu pa3BUTHS CUCTEMbI eJUHUL] BEJTMUMH.

14. MexxayHapo/Hasi CuCTeMa eJUHUL.

Kputepun oneHuBanus (0LieHOUHOe cpeAcTBO - Ompoc)

OrjeHka Kputepuu orieHuBaHUs

CTY/IeHT MCYepIibIBatolle, oC/aei0BaTe/IbHO, TPAMOTHO U JIOTUYECKU CTPOMHO
W3/1araeT NporpaMMHbIN MaTepuyar, He 3aTPyIHSIeTCSI C OTBETOM IPH

OT/INYHO
BU/IOM3MEHEHHNH BOTIPOCa, YMeeT CaMOCTOSITe/TbHO 00001I1aTh 1 U3/1araTh MaTepuar,
He JIOTyCKast OIIM00K
CTy/IeHT TBepZ0 3HaeT IPOrpaMMHBIM MaTepHraJl, TPaMOTHO U T10 CYIIeCTBY
XOpOLIO o
P u3jaraet ero, He JJOMycKaeT CylLl|eCTBEHHbIX HETOUHOCTel B OTBeTe Ha BOIIPOC
CTyJIeHT OCBOMJI TOJIbKO OCHOBHOM MaTepuasl, HO He 3HaeT OT/ie/IbHBIX JleTaslel,
JIOTTyCKaeT HeTOYHOCTH TIPH OTBeTe Ha BOIPOC, HeJOCTAaTOUHO TPaBUIbHbIE
y/IOB/IETBOPUTE/ILHO

(hopMyIMPOBKH, HapylllaeT 110C/e[,0BaTe/IbHOCTb B M3/I0’KEHUH ITPOrPaMMHOI0
Marepuasa

HEYOBJ/IETBOPUTE/IbHO | OTBET CTYAEHTAa COAEP>XUT CylLleCTBEHHbIE np06em;1 B 3HAaHKWH OCHOBHOI'O




OueHka Kputepuu orieHMBaHUs

coziepykaHusl yueOHOM IPOrpaMMbl TUCLIUTITMHBI

5.1.8 TumnoBble 3ajaHusi (oueHouHoe cpeacTBO - Tecr) ANA oOUHeHKH C(HOPMHPOBAHHOCTH
Komnerenyuu ITKP-4:

1 cemectp

1. ITepeceueHnem MHOKecTB A H B Ha3pIBaeTCcAd MHOMKECTBO, KOTOPOe CHMBOJIHYECKH MOYKHO
3aJaThb CJIeIyIOIHM 06pa301\1:

1)ANB={x/xec Aux € B}. DANB={x/xec Amwmx € B}.

3)ANB={x/xe Aux ¢ B}. HDANB={x/x¢ Aux € B}.

2. MHoxkecTBa A 11 B HazpIRal0TCS paBHEIMH, eciIl

I)(V xe B) x € A.

2)(¥Vxe A) xe B.

3)(VxeB)xe Au(V xe B) x € A.

4) MuosxecTBa A 11 B nMeroT o011i1e 371eMeHTEI.

3. 13 12 cnoB MyXcKoro poja, 9 xeHckoro n 10 cpegHero poaa MOXKHO BEIOPATh IO OJTHOMY
CIIOBY Ka’KIIOTO POjia CIIeAYIONIM KOJIHYECTBOM CIIOCOO0B

1) 1080; 2)31; 3) 1180; 4) 24; 5) 2541.

4. Ecan 3 100 yuammxcs, H3y4YaromX aHrIHiIcKHi 1 HeMelKuil A3BIKH, 85 H3y4JaroT aHIJIHI-
CKHII, 45 — HeMenKil, To 00a A36IKa H3YUAIOT ClIeIyIollee KOJIUeCTBO YeJIOBeK

1)30; 2) 45; 3) 15; 4) 50; 5) 85.

5. O6BeM MOHATIHA «HapalIeIoTpaMM» - 3T0. ..

1) 9eTBIPeXYTONBHIK;  2) MHOXKECTBO UeTHIPEXYTOIBHIKOB, 3) NpSIMOYTONLHHUK;

4) MHOeCTBO IPAMOYTOIBHHKOB; 5) MHOKECTBO IIapaLIelorpaMMoB; 6) MapajulesIorpaMm;

7) cBoiicTBa IpAMOVIONLHIKA;  §) cBOIiCTBa MapasuleorpaMMma.

2 cemecTp



1. 3anuce yracaa XXXIX B JecITHYHOH cHCTeMe CYHCIeHHS HMeeT BHA!

1) 49 2)39 3)41 4) 301 5) 309

2. Cynmva madp ABY3HAYHOTO YHCIA paBHA 16. ECIH H3 3TOro 4HCIa BEMYECTh YHCIIO, 3alIHCAH-
HOe TeMH ke IH(paMH, HO B3ATHIMH B 00PaTHOM IOPSKe, TO noxyuutes 18 . 310 uynemno:

1)79 2)97 3) 88 4)99 5) 63
3. BeipaskeHue 6°10°+5-10 + 1 gB/1geTCA 3aMHCHIO YHCTA:
1) 156 2) 651 3) 1563 4) 66 5) 65110

4. Eci HaHOOBIHI OOIIH Je/THTe b YHCeNl PaBeH eJHHHLE, TO YHCIA IBIAIOTCA

1) B3aHMHO OPOCTEIMH; 2) COCTABHBIMH, 3) IPOCTEIMH; 4) COKPATHMBIMH; 5) KAHOHHYECKHMH.

5. K Heno3HIHOHHBIM CHCTeMAaM CUHCIeHHS OTHOCHTCY

1) JecATHYHAA CHCTeMa CUHCIeHHS 2) pHMCKas CHCTeMa CHHCIIeHHS;

3) JBeHaAUATepHYHAsA CHCTeMa CUHC/IeHHA:4) [ecTHAeCATepHIHAN CHCTeMa CYHCIIeHHA.

6. SI3BIK 1719 HAHMEeHOBaHHA 3aIlHCH YHCell H BhITOIHEHHA JeHCTBHI Hall HHMH, Ha3bIBalOT

1) MHOKECTBOM; 2) cHCTeMOH CHHCIEHHS,

3) anropuTMONM” 4) npeCTaBIeHHeM YHCIA B BHAE CYMMEL.

B caedyiowux 3a0anuax eplbepume 6Ce npasibHble APUAHMbL OMEEMOS.

1. YToOBI MOIYYHIOCH YHCIO, JAefineecs Ha 3, B uHca0 179* BMecTO * HeoOXOOHMMO MOCTa-
BHTh HHOPY 11 2)2 3)3 4)4 5)5

66 N7 8)8 NS 10)0

2. Uzuudp 1, 4, 5, 0, 6 MOKHO COCTABHTH CIEAVIOIIHE YeTHIPEX3HAYHbIC YHCIA, KAXKI0e H3 KO-
TOPBIX JeaHTes Ha 12:

1) 1450 2) 1560 3)4506 4)4065 5)6540 6)6045 7)5046 8) 5064

B 3a0anuAx 3-20 0.10xa 6MECIMO MHO20MOYUA 6CINABbLME NPAEUTbHBIE OMEEMbL

1. EciH OJHMH W3 MHOKHTeIeH VBeIHYHTb B 2 pasa, a BIOPOi OCTaBHTb 0e3 H3MeHeHHd, TO
TIPOH3BeJeHHE . ..

2. CuMBOITHUECKAd 3aMHCh KOMMYTATHBHOI'O 3aKOHA C/TOMKeHHS ...

3. Ecim npH JelleHHH YHeelI a4 B b Ha 45 noimyuaercs OJHH H TOT ke 0cTaroK 30, To npH Jerte-
HHH 4HCJIa a + b Ha 45 rmoIy4yaeTcs OCTaTOK PaBHbIH ...

4. HauOoasmuM 00IHM JeauTeseM gucen 3600 u 288 spiageTcs YHCIO. ..

5. 3amuchk 23y + 14x = 42x AMeeT MecTO B CHCTeMe CUHCIIeHHS ¢ OCHOBAHHeM. ..

3 cemecTp



1. MHEeCTED BCEX JelcTEHTILHEIX JHCceT R ecTh
1) Q+ o Is 2)Q ula 3 B+ R {0} 4y R+ R
2. 3agate GYHKUHIO — 3T0 SHAYHT
1) 2amaTh e oOIACTh OIpegeTeEHA X;
2) 2a0ate ee 0DIACTE ONOpeJeleHHEA X H OPaEHI0, ¢ HOMOIIBI KOTOPOTO JT KAEI0T0 3TeMeH-
Ta MEHOEECTEA 24 MOEHO HAfTH eJHHCTECHHOS JeHCTERTEIRHOS THCIO,
3) zagate obIacTe onpedencHEA GVHENEH X H OPAaBHI0, ¢ IOMOMER KOTOPOTO AN4 3IeMEHTOB
MHOEECTEA X MOMKHO HAHTH 9HCIA H? MHO®ECTER B
4) dopMyIV, ¢ DOMOIIBH EOTOPOH A4 K3 0T0 3IEMeHTa MHOKECTEA X MOKHO HAHTH eJHH-
CTEEHHOE JeHCTEHTEIBHOS THCIO0.
3. ¥paeHeHHAeM ¢ 0JHOH NepeMeHHOH HABIEAETCH
1) emcKazpEaEne BHOA f(X) = g(x);
2) npegErat BHAa f{X) = g(X) 2agaHHEEIH Ha MHOEECTEE X
3) ERlpaKeHHE ¢ DepeMeEHOH BHAa fix) = o(x);
4) aHCI0ECE BRIpAEeHA: EHOA f{X) = g(x).
- Ix* —5x -2 ;
4. Cymmia KopHeil YpaEHeHHHA — - 1 +0xr—3 paBHa
1) 5. 23 -3. 33 3. 4) -8.
5. Bean4HHAERL, HaXoJAMHecd E OPAMOOPONODIHOHAIBHOA 3aEHCHMOCTH:
1) KoaMdecTEO TOBApA H €70 OeHA IPH NOCTOAHHOH CTOHMOCTH,
2) gpeMsA H NpoHIeHHOE paccICAHHE NpPH HOCTOAHEOH CKOPOCTH B VCIOBHAX DPAEHOMEDHOTO
IPAMOTHHEERHOTO QB eHH;
3) CKOPOCTE PAaEHOMEpPHOTO IPAMONHHEHHOTO NEHEEHHA H BpeMA, HeoDXOIHMOE A11 Ipo-
XOEIEHEA ONpeIeIcHEOTC PAcCTOAHHA,
4) AmHHA H IIHPHHEA IPIMOVIOIBHHEA [IPH 33JaHH0H MIOMATH.
6. OTpe3ok, CoOeTHHANMHA K ETVI0 BePIIHHY TPEYTOABHAKA ¢ CepeJHHOH DROTHROIO-
I0KHOHA CTONOHRL Ha3bIBaeTCH
1} megEaHOH TpeyTOIEHHKA.
2) BHICOTOH TPEYTONEHHES.
4) DHCCEKTPHCOH TPEYTONEEHES.
4) cpeanel MTHHHEH TPEVTONBHHEKA.
7. ¥raoeoil koadduoHeAT NpAMOIL, DapallelbHOA JaHHOH NpAMoH 5x+ 3y — 3 = 0, pa-

EEH
3 3 3 3
-3 -2 3 = 49 =
3 3 3 3
Kputepumu orjeHnBaHus (oLjeHOUHOe cpeAcTBO - Tecr)
Ouenka Kpurepuu oLieHrBaHUs
OT/IMYHO 80-100% mnipaBW/IbHBIX OTBETOB TECTa
XOpO1110 60-79% npaBWIbHBIX OTBETOB TeCTa
YZOBJIETBOPUTEJILHO 40-59% npaBUIbHBIX OTBETOB TECTa
HEeYZI0B/IETBOPUTE/ILHO MeHee 40% MpaBU/IBHBIX OTBETOB TeCTa

5.2. OnucaHue MKaJ/l OLeHUBAaHNsA Pe3y/IbTaToB 00ydeHHsI 10 JUCIUIIHHE TPH MPOMEe)XXYTOUHOH
arrecTanuu



IMIkana OIl€eHMBAaHUA C(l)OPMI/IPOBaHHOCTI/I KOMHQTEHI[I/Iﬁ

YpoBennb
¢)OPMHUPOBAHHOCTH | hey 0B TeTBOPHTE/IBH
KOMIIeTeHLuii o Y/IOB/IeTBOPHUTETHHO XOpOLIOo OT/INYHO
(uHAMKaToOpa
JOCTIDKEHUS
KOMIeTeHI[UH)
He 3aUTeHO 3a4TeHO
YpOBeHb 3HaHUi B
. MuHIMaTBHO obbeme, YpoBeHb 3HaHWH B
YpOBeHb 3HaHUM HIKe o
JIONyCTUMBI/ YPOBeHb | COOTBETCTBYIOLIEM obbeme,
MHHHMAaNbHbIX .
3HaHuA o 3HaHWil. JlonyieHo rporpaMme COOTBETCTBYIOIL[EM
TpeboBanuii. menu
MHOT'O Herpy0bIx TOATOTOBKHU. rporpaMme MOATOTOBKH,
MecTo rpybbie ormmbKy
oLIMO0K HomnyiieHo HeCKOMbKO | 6e3 ommbok
HerpyObIX omIOoK
IIpogeMOHCTpHpPOBaHbI
IpoaeMoHCTpHpOBaHbI IIpogeMoHCTpUpPOBaHbI BCe
BCe OCHOBHBIE YMEHUSI.
ITpu peleHnn OCHOBHbIe YMeHUsl. OCHOBHbIE YMEeHUSI.
PellieHbl BCe OCHOBHBIE
CTaH/[apTHBIX 3a7jau He | PerlleHbl TUIIOBBIE PellieHb] BCe OCHOBHbIE
IPO/IeMOHCTPHPOBAHbI 3a/lauM C HerpyObIMU 3aa4m C Herpy6imn 3alauu C OT/|e/IbHBIMU
Ymenus y oLIMOKaMHU.
OCHOBHBIE YMEHWSI. omMbKamMm. HeCyIIeCTBeHHBIMH
BeoinosiHeHb! Bce
Vmenu mecto rpy0Obie BeimonHeHs! Bce HeJ|0YeTaMH, BBIITOJTHEeHbI
3a/laHusl B TIOJTHOM
oumoKu 3ajiaHuisl, HO He B BCe 3a/laHysl B TTOJTHOM
ob6beme, HO HEKOTOPbIE
NonHoM 06beMe obbeme
C HefloYeTaMH
IIpu peruenun Nwmeetca [IpogeMOHCTpHpPOBaHbI
CTaHJAapTHBIX 337lau He | MUHUMaJIbHBIM Habop 0a30Bble HaBbIKU MPU IIpojeMoHCTpHUPOBaHbI
Hapbii TIPO/IeMOHCTPHPOBaHbI HaBBIKOB [I/Is1 PellleHnsT | pellleHuH HaBbIKU MU pellleHn!
= 6a30Bble HaBbIKH. CTaH/lapTHBIX 3ajau C CTaH/|apTHBIX 3a7au C HeCTaH/JapTHBIX 3a7au 6e3
Wmenu mecto rpybble HEKOTOPbIMU HEeKOTOPBIMU o1IMO0K U HeJJoueToB
OIIMOKU He/|0ueTaMHu HeJ|0ueTaMHu
IIIkana OLI€CHUBAHHUA ITPH ITIPOMEXYTOUYHOU aTTECTAllUHA
OueHka YpoBeHb OJr0OTOBKH
Bce KommeTeHIMM (4YacTW KOMIeTeHLMi), Ha (opMupoBaHMe KOTOPBIX Harpas/ieHa
OT/INYHO [MUCLIMIUIMHA, CHOPMUPOBAHBI Ha YPOBHE He HIDKE «OT/IUYHO», TPH 3TOM XOTs Obl OfHa
KOMIIeTeHIMsl CHOPMHUPOBAHA Ha YPOBHE «OTIMUHO»
Bce KowmmereHIM (YacTW KOMIIeTeHIWH), Ha (popMypoBaHMe KOTOPBIX HarpaBJieHa
3aYTeHO XO0pOoLIo JUCLIMIUTMHA, CHOPMMPOBAHBl Ha YPOBHe He HIDKE «XODOIIO», TPHU 3TOM XOTs Obl OfHa
KOMIIETeHIMs1 chOpMUPOBaHA Ha YPOBHE «XOPOILIO»
OB/IETBODHTEN Bce KommeTeHIMM (4YacTW KOMIIeTeHLMI), Ha (opMupoBaHMe KOTOPBIX HampasieHa
wa P MUCLIUIUINHA, COPMHUPOBaHbI HAa YPOBHE He HIKE «Y/IOBJETBOPUTEIBLHO», TIPU 3TOM XOTs ObI
0/1Ha KOMITeTeHIUs1 chOPMHUPOBAHA Ha YPOBHE «Yy/IOBJIETBOPUTEEHO»
He Hey/0BJ/IETBOPUT
Xots 6b1 0ZiHA KOMITeTeHIMs1 CHOPMHUPOBaHa Ha YPOBHE «HEYZOBIETBOPUTE/IBHOY.
3aYTeHO eJIbHO

5.3 Tunosbie KOHTPOJ/IbHbIE€ 3ddHHA HW/IH HHbI€ MaTepHd/Ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH

pPe3y/bTdTOB 06y‘—IEHl/Iﬂ Had HpOME)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPHUTEPpHEB HX

OIl€eHUBAHHUA:

5.3.1 TumnoBbie 3apaHusi (oLeHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /I OLEHKHU

copmupoBaHHocTH KoMneTeHIIMU Y K-1

1 cemectp

Oﬁ’be,Z[I/IHEHI/Ie MHO>XeCTB, ero CBOMCTBa. HepecequHe MHO>XeCTB, ero cBoiicTBa. Pa3HOCTHE MHOXKECTB.

JomnoyiHeHHe K MOJMHOXXECTBY, [JOTIOJIHEHHE [0 YHHBEepPCaTbHOTO MHOXKECTBa.




ITekapToBO Mpou3BeieHre ABYX MHOXKecTB. CBOMCTBA JIeKapTOBa Mpou3Be/ieHus. M3o6paxkeHue
JIeKapTOBa MPOM3Be/IeHHUs JIBYX UMC/IOBBIX MHOKECTB Ha KOOPZMHATHOM TJIOCKOCTH

CooTBeTCTBUE MeXY 3/IeMeHTaMH JBYyX MHOXKeCTB. Crioco0bl 3a7iaHusi cooTBeTCTBUM. ['pad 1 rpaduk
cootBeTcTBUsI. COOTBETCTBUSI 00paTHOE U MPOTHUBOIIO/IOKHOE JAHHOMY

2 cemecTp

1. AKcMoMaTHUeCKoe ompeZie/ieHre C/I0XKeHUsT HaTypasibHbIX yncen. [TocTpoeHre TabMULbI CIIOXKEHHUST
OJJHO3HAYHBIX HAaTypa/bHbIX YKCe/I. 3aKOHBI C/I0KeHUS.

2. AkcroMaTtHuecKoe Orfpefie/ieHHe yMHOXKeHHS HaTypajabHbIX umcen. IloctpoeHue TabmMI{bI
YMHO>KEHUS] OJHO3HAUHBIX HaTyPa/IbHbIX UMCe/I. 3aKOHbl YMHOXKEHUS

3. 3anuch M Ha3BaHWe YMCe/ B IO3ULMOHHBIX CUCTEMaxX CUYMC/IeHMs, OTIMYHBIX OT JEeCITUYHOM.
CpaBHeHMe uuces B p-UYHOU CHUCTeMe CUUC/IeHHUS

3 cemecTp

1. Apudmernueckue orepaLuy Hajl TIOJOXKUATETBHBIMU PalJMOHAIbHBIMU YMC/IaMU (0OBIKHOBEHHBIMHU
npobsiMu). CBOMCTBA 3THX OTEepar[yi.

2. ITonoxxuTtenbHble U OTpULIATe/IbHbIE eWCTBUTE/bHbIE Urcaa. MHOKeCTBO BCeX JelCTBUTENbHbBIX
yncen R. OTHoenue nopsigka B R. Apugmetnueckre onepaiuu B R

3. Koop/ivHaThl Ha MpsIMOii U MJIOCKOCTH, X Npeobpa3oBaHue. PaccTosiHue MeXXay AByMsi TOUKaMU Ha
MpSIMOM Y TVIOCKOCTH.

4. OObiiee ypaBHeHUe TIPSIMOM. YpaBHeHUe MPSIMON JIMHUU C YTI/IOBbIM Ko3¢duiieHToM. PopmyJibl
aHa/IMTUYECKOW reOMeTpUU

5.3.2 TumnoBbie 3apaHusi (OLeHOUHOe CPeACTBO - KOHTpoO/bHbIE BOMPOChI) /I OLEHKHU
copmupoBaHHoCcTH KoMneTeHIIMU Y K-2

1 cemectp
Pa3bueHrie MHOXKeCTBa Ha TiepeceKaroIiyecs K1acchl C MIOMOIIbIO OIHOTO ABYX U O0see CBOWCTB.
Knaccudukanyu.

Buabl cooTBeTCTBUI. B3aMHO 0/JHO3HAUHOE COOTBETCTBHE. PaBHOMOII[HbIE MHOKeCTBa.
[IpencraBneHvie 0 CYHETHOM MHOJKECTBe.

[MonsiTie KOMOUHATOPHOM 3a7aun. [IpaBuia cymMMbl U Tpou3BesieHyst. PelieHue 3azau.

Pa3melrieHusi C TOBTOpeHUsIMU U 6e3 oBTOpeHui. BbiBoz hopMyiibl urcsia pa3meltieHuii. Pemerne
3azau

[TepecTaHOBKM C TIOBTOPeHHUSIMHU ¥ Oe3 MoBTOpeHui. BbiBoz hopMyibl urc/ia mepecTaHoBOK. PereHne
3azau

Couetanusi. BeiBoz hopMyJibl unca couetaHuii. Perienue 3aziau.

2 cemecCTp

1. TeopeTUKO-MHOXXEeCTBEHHBI CMBICJI HATypaJlbHOTO UHCJIa, HYJIsl, OTHOIIEHUH «OoJblie»,
«MEHBIIIe», «PaBHO».

2. TeopeTUKO-MHO>XeCTBEHHbIM CMBIC/I CyMMbI M Pa3HOCTH LieJIbIX HEOTpHULaTe/IbHbIX UMCes, CBOUCTB
C/I0)KeHMs], OTHOIIIeHUH «00/IbliIe Ha...», «MeHbIIIe Ha...».



3. TeopeTHKO-MHOKeCTBEHHBIA CMBIC/ TIPOM3BE/leHUs] U YaCTHOTO Lie/IbIX HeOTPULATe/bHbIX UKCerl,
OTHOIIIEHUH «0O0JIbIIIE B ...», «MEHBIIIE B ...».

4. Tlonstve TeKkcTOBOM 3asauv. CTpPyKTypa TeKCTOBOM 3afaud. MeToAbl W CMocCOOBbI pelieHust
TeKCTOBBIX 3a/au.

5. OTanbl pellieHusl TEKCTOBOM 3a/jauu, IPUeMbl UX BBITOTHEHHUS

3 cemecTp

1. [TocTpoeHue reoMeTpUUeCKUX (PUTYP C MOMOLIBIO LIUPKYJ/IS U JTUHEWKU. DjieMeHTapHble 3a/jaui Ha
MOCTPOeHre. JTarbl pelieHns 3a7jlaui Ha NocTpoeHue. [Ipumepsl.

2. TloHsatue reoMeTpuyeckoro Tesna. IIOHSTHMe MHOTOrpaHHOM TIOBEPXHOCTH, MHOTrOTpaHHUKA.
Teopema

3. ekapra-Ounepa 0 MHOrorpaHHuKax. [IpaBuibHbIe MHOIOIPaHHUKH.

4. TloHAaTHe BeIMUMHEBI U ee u3MepeHusi. OCHOBHbIE CBOMCTBA CKa/ISIPHBIX BeJTMUUH

5. 3aBUCHUMOCTH MeXy BeJIMYMHaMU

5.3.3 TumnoBbie 3apaHus (oueHOUHOe CPeACTBO - KOHTpO/ibHBIE BOMNPOCHI) [ OLEHKHU
copmupoBaHHocTH KomneTeHnuu [1KP-4

1 cemecTp

[ToHsTHE MHOXKeCTBA. D/IeMeHT MHO)KeCcTBa. KoHeuHoe, 6eCKOHeUHoe, TTyCTOe MHOXXeCTBO. [IprMepsl.
YucnoBbie MHOKeCTBa. CrIocoObI 3aiaHKst MHOXKeCTB. ITprMephI

OTHoOIlIeHUs] MeXX/ly MHOXKeCTBaMU. Jluarpammel Oiinepa-BeHHa. YHUBepca/bHOe MHOXECTBO
ITonsiTne KopTexa. [lekapToBO NMpOU3BejeHre N-MHOXECTB

OTHoOILIeHUsST MeX/ly 37IeMeHTaMU 0fHOT0 MHOKecTBa. CriocoObI 3a7jaHust oTHOLIeHnA. CBOMCTBa
OTHoOIIIeHUH: pedh1eKCUBHOCTb, CHMMETPUYHOCTh, aHTUCUMMETPUYHOCTD, CBSA3aHHOCTh

OrTHolIeHre SKBUBa/IEHTHOCTH, €ro CBsi3b C pa30rieHreM MHOXKeCTBAa Ha K1acchbl. OTHOILIEHUs TIOPsJKa.
YnopsigouenHble MHOXeCTBa. JIMHeNHbIN NOPSA0K

Crtpykrypa Teopem. Bujel Teopem.
Crioco6bl MaTeMaTUUYeCKUX JJ0Ka3aTeTbCTB

2 cemecCTp

AKcuomaTUueCcKuii MeTo/] MOCTpoeHus1 Teopuu. AkcromaTrKa [leaHo. [ToHATHe HaTypa/JbHOTO YMUC/IA
1 MHOKecTBa N.

MeTtop MaTemaTUueCKoW UHAYKLMU. [IpriMepbl

[ToHsiTHe OTHOLLIeHUs «MeHbllIe» Ha MHOKecTBe N. Ero cBolicTBa.

CroiictBa MHOkecTBa N (6eCKOHEUHOCTb, AUCKPETHOCTb, YIIOPSJOUEHHOCTb, CYI[eCTBOBaHHE
HavMeHbIIIero 3/1eMeHTa).

MOHOTOHHOCTb CJI0KEHUSI U YMHOKEeHUS.

Beruntanve Ha mHOXecTBe N. CyllleCTBOBaHWE W €QWHCTBEHHOCTb pa3HOCTH Ha N. IlpaBuia
BBIUYMTAHUS.

Henenne Ha MHOXecTBe N. CylljecTBoBaHKe U eJMHCTBeHHOCTh yacTHOro Ha N. IlpaBuia fenenus.
MHoxxectBo N(. HeBo3mMoxkHOCTE fleneHus Ha 0. [JeneHre C 0OCTaTKOM.

OTtpe3ok HatypanbHOro psifa. Ero cBorictBa. I[TopsiiKoBble ¥ KOJIMUECTBEHHbIE HAaTypa/ibHbIE YMCIIA.
Cuer.



HaTypanbHoe unc/io Kak pe3ynbTaT U3MepeHUs BeJIMuuHbl. AprdMeTHUYecKre orepalyy Hafl YMc/iaMHy,
MepaMy BeJIMUYUH.

[Tonsatue anroputma. OCHOBHBIE CBOMCTBAa aJrOPUTMOB, MWCIIO/b3yeMbIX B HaydaJbHOM LIKOJIE.
Crnioco6sblI 3anycy anropuTMoB. [Iprembl TOCTpOeHus aIrTOPUTMOB

[Tonsatre cucremsl curcaenus. [103ULMOHHBIE U HETTO3ULMOHHBIE CUCTeMbI CUMCIICHUSI.

JecatnyHass cucTeMa CYMC/IeHWs. 3anmucb M Has3BaHWe 4Yucel B JIeCATUUHOM  CUCTeMe
curcieHusi. CpaBHeHMe Yuces B [IeCATUYHON CUCTeMe CUMC/IeHUS.

ANTrOpPUTM C/I0’KeHUS U BBIUMTAHUsI HaTypasbHbIX YHCesl B IeCITUUHON CUCTeMe CUMC/IeHUS.
ANrOPUTM YMHO>XEHUS U Jle/leHHsl HaTypasibHbIX YHCesl B IeCAITUUHON CUCTeMe CUMC/IeHUS.

[Tepexop OT 3amvcu yucen B JeCATUYHOM CHCTeMe CUMC/IeHUs] K ero 3anucy B p-UUHOW CHUCTeMe
cumucsieHrs 1 o6paTHo. AprdmeTHuecKie JeHCTBYS B p-UYHOM CHCTEMe CUMC/IeHHSI.

OTHoleHWe [eMMOCTH Ha MHOXKECTBE Lie/IbIX HeOTpHULiaTe/JbHBIX YMCe/ ero CBOMCTBA. [lenMMocCTb
CyMMBI, Pa3HOCTH, [IPOU3Be/eHU.

[Ipu3Haku fgeMMocTy Ha 2, 3, 4, 5, 9, 10, 25 B 1eCATUUHOM CHUCTeMe CYMCIIeHUS.

[Tpoctbie ¥ cocTtaBHble urcia. CBoWcTBa MpOCThIX umcen. Pemreto OparocdeHa. BeckoHeuHOCTh
MHO>XeCTBa MPOCTHIX yncesi (TeopeMa EBkmaa, Teopema 06 MHTepBasax).

OcHoBHas Teopema apu(pmeTuku. KaHoHMUecKoe npeficTaB/eHre HaTypaJbHOTO YMC/Ia.

HO/l u HOK, ux cBorictBa. B3anmocss3e HO/] u1 HOK HaTypa/ibHBIX unces.

Crioco6s! Haxoxkaenuss HO/] 1 HOK gByx 1 60/iee HaTypasibHBIX UKCeST C TIOMOIIBI0 KAHOHUUECKOTO
npezcrasieHus. AnroputMm EBkinuzia

3 cemecTp

HeobxogumocTs pacivperuss MuoxkectBa N( 10 MHOKecTBa Q-+, [IpoOb Kak pe3y/ibTaT U3MepeHust
JUTUHBI 0Tpe3Ka. OTHOILIeHre paBeHCTBa Apooeil. [ToHATHe MOI0XKUTETFHOTO PALIMOHA/IBHOTO YKC/Ia
3amnuch MOJI0KUTETBHOTO PAljiOHaIbHOTO YHC/Ia B BUZIE A€CITUYHOMN APOOH. AJITOPUTMBI
apu(mMeTHUECKUX OTepalyii Hafl AeCITUUHBIMU JPOOSIMU

BeckoHeuHble epuojuueckue 1ecaTHYHbIe 1pobu. ObpailjeHye mepuoJuueckux qpobeii B
00OBIKHOBeHHbIE (1 06paTHO).

Heob6xoaumocTs paciivpenus MHOKecTBa Q+. [ToHsATHe MOI0XKUATEIbHOTO UPPALMOHAIBHOTO UKCIIa.
MHO0XXeCTBO MOJIOKUTETbHBIX [IeCTBUTE/IbHBIX urcen R+. ApudmeTuyeckue onepaiyu B R+.
YucioBoe BeIpa)KeHHe U ero 3HaueHre. YUC/I0Bble paBeHCTBA M HEPABEHCTBA, X CBOKCTBA.
BripaxkeHue ¢ iepeMeHHOH, ero 06s1acTh onpefiesieHus. ToXXjeCTBeHHbIe TIpeoOpa30BaHuUs
BBID&KEHUU C ITepeMeHHOM. ToXecTBo.

[TonsiTve ypaBHeHUs C OJHOM TlepeMeHHOU. PaBHOCU/IbHBIE ypaBHEHUs1. TeopeMbl O paBHOCUIBHOCTU
ypaBHEHUN

CucTreMbl ypaBHeHUM C IBYMsI TiepeMeHHBIMU. MeTO/bl UX pellleHuUs.

[ToHsITHIE HEPaBEHCTBA C O/IHOM MepeMeHHOW. PaBHOCU/TbHBIE HepaBeHCTBa. TeopeMbl 0
PaBHOCU/TLHOCTH HEPAaBEHCTB.

CucTeMbl ¥ COBOKYITHOCTA HEPABEHCTB C O/IHOM repemMeHHOM. HepaBeHCTBa ¢ IByMsI TlepeMeHHBIMH,
WX CUCTEMBI.

IMonstre pyukuyu. Criocobsbl 3aauus GyHKIMM. ['paduk GyHkimyu. CBOHCTBA YMCIOBBIX (DYHKIIUM.
[psimasi u 0OpaTHasi MPOMOPLIMOHAIBHOCTH, UX CBOMCTBA, Tpaduku. [IprmMepsl.

JIuHeliHas ¥ KBaipaThyHasi QYHKLIMM, UX CBOMCTBA, rpaduku. ITpumepsl.

W3 uctopuy BO3HUKHOBEHUS U Pa3BUTHS TeOMeTpPUU. AKCMOMaTUUYeCcKoe TIOCTPOeHre reOMeTpUr



[TonsiTve reomeTprUueckol (GUrypbl Ha TVIOCKOCTU. ['eoMeTprueckre (pUrypbl, U3yyaembie B
LIKO/TbHOM KypCe TJTaHUMeTpUHr

[Tpu3ma u nupamMuja, UX OCHOBHbIE XapaKTepPUCTHKU. V300pa)keHue MpU3Mbl U ITUPaMUbI Ha
TMJIOCKOCTH.

Tesa BpallieHusi, UX OCHOBHbIEe XapaKTePUCTHUKHU, N300pakeHHe Ha TIIOCKOCTH

[nvHa oTtpe3ska, ee usMepeHre. OCHOBHbIE CBOWCTBA JJIMH OTPE3KOB.

[Tnomazak GUrypsl v ee oCHOBHBIe cBoMcTBa. CriocoObl 3MepeHUs ToIIaau Gpurypsl. PaBHOBe/IMKYe
Y pPaBHOCOCTaBJ/IeHHbIe (DUTYPBI.

Ob6mwem Terna, ero u3MepeHve. BorurcieHre ob6beMa MPU3MbI, Mapasiyiesienuriesa, TMpaMU/IbI,
LWIWH/Pa, KOHYCa, I11apa.

Macca Tena ee n3MepeHHe U OCHOBHbIE CBOMCTBA.

[TpoMeXXyTKu BpeMeHH, UX U3MepeHre U OCHOBHbIe CBOMCTBA. VI3 McTopuu KaneHapsi

Kputepuu oneHnBaHus (0LleHOYHOe CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

OneHka Kputepuu orieHuBaHUs

CTyJIeHT I7y00KO ¥ IPOYHO YCBOMJI BeCh ITPOTrPaMMHBII MaTepual,

OT/IMYHO o
ncuepIibiBaroiie, rnocjieg0BaTe/JibHO, 'PAMOTHO U JIOTHYE€CKH CTPOMHO €TI0 KM3jiaraeT

CTYZIeHT TBepJ,0 3HaeT IIporpaMMHBIN MaTepyaJ, 'PaMOTHO U 110 CYILeCTBY

XOopo1io o
P H3jiaraeT ero, He 0IIyCKadeT CylieCTBeHHbIX HETOUHOCTeN B OTBETEe Ha BOIIPOC

CTYZIeHT OCBOMJI TOJIbKO OCHOBHOI MaTepuall, HO He 3HaeT OT/e/IbHbIX JeTanel,
VZI0B/IETBOPUTE/IEHO JIOTTyCKaeT HeTOYHOCTH, HeIOCTaTOYHO PaBU/IbHbIE ()OPMYIMPOBKH, HapylLaeT
T10C/Ie;0BaTe/IbHOCTh B M3/10)KeHUH IIPOrPaMMHOI0 MaTepuasa

OTBET CTY/IeHTa CO/IEPKUT CYIIleCTBeHHbIe TPOOe/Tbl B 3HAHUH OCHOBHOTO
HEeyJOB/IeTBOPUTE/IBHO N
coJiep)KaHus yueOHOM TTPOrpamMMbl AUCIIATUIUHEI

5.3.4 TunoBble 3ajjaHus (OLIEHOYHOEe CPeACTBO - 3ajiauH) AJIA OIeHKH C(HOPMHPOBAHHOCTH
KommeTeHuu YK-1

1 cemecTp

1. CootBercTBHE R: «9HCIIO X KpaTHO UHCIY Y» 3aJaHO MEKIY JIeMeHTaMH MHOMXKeCTB X =
{135,0,264, 122} u ¥ ={3,4, 5, 9}, npuuem x X, y V. [Toctpoiite rpad cootBeTcTBHA R.

2. Jlager mHOMKecTBa X = {2, 4, 6} m Y = {3, 5, 7}. CootBeTcTBHE R Mex Iy MHOMKECTBaMH X
n ¥V TaKoBO: «4MCIO X OombIre gmcma y». IlocTpofiTe rpad) JaHHOTO COOTBETCTBHs, 0OpaTHOTO H
TIPOTHBOMIOJIOKHOTO 1151 R COOTBEeTCTBHIA.

3. Otmomenne P: «uanciao X Ha 3 Oolblre ymciIa y» 3agaHo Ha MHOKecTBe X = {0; 2; 3; 4; 6;
8}. BroimonmHUTe 3amaHNA: a) MEPEUHCIUTE BCe IMaphl YHCENT W3 MHOKeCTBa X, HaXOJAIHecs B
otHomennu P; 6) moctpoiite Tpad oTtHomennsa P; B) mocTpoiite rpaduk otHomrenus P; r) zamatite
oTHOIIeHNe P IpHu MOMOINU ypaBHeHHA.

2 cemecTp
1. OOBsACHUTE, TIOUEMY HIDKETIPUBeIeHHbBIE 3a/1aUU PEIIAt0TCS CI0KEHHUEM:
a) VI3 kopoOKku BeIHY/IM CHauasa 4 KapaHZalia, a moToM 2 KapaHzamia. CKO/IbKO KapaHZalen
BBIHYJTH U3 KOPOOKH?



6) B mapke 9 6epe3. x Ha 3 MeHbl1ie, ueM ejieii. CKOBKO efiell B rapke?
2. Kak W3MeHUTCS CymMMa, eC/ii: a) OJJHO M3 CJlaraeMbIX YBeJIMUMTh Ha 2; 06) ofHO M3

C/laraeéMbIX yYBe/IMUUTH B 2 pa3sa; B) KaXKa0e U3 C/lala€éMbIX YBE/JIMYWUTH Hd 2; F) KaXKJ0e 13 C/1araeéMbIX
YBE€/IMUUTL B 2 pa3sa. Bricka3aHHbIe MpeAriojIoKeHUA JOKaXKHUTE B O6LL[€M BHUE.

3. Vcnonb3ysi TeOPeTHKO-MHOXKECTBEHHOE OTpe/ie/ieHre Pa3HOCTU Lie/bIX HeOTpHULaTe/IbHbIX

yKCeJl, IOKa)KUTe, uTo: a) 7-5=2;6)6-6=0;B8)4—-0=4.

4. YcTaHOBUTE Ha OCHOBAaHWM KaKHX 3aKOHOB TTPOM3Be/IeHbI Mpeo0pa3oBaHMs:
a)26-15=26-(3-5)=26-(5-3)= (26 5) " 3;
6)5:(12+44)=5-12+5-44=5-12+5- (40 +4)=5-12+5-40 + 5 - 4;

B) 10362 = (100 +3) - 62 =100 62 + 3 - 62 =62 - 100 + 3 - (60+2) =62 - 100 + 3 - 60 + 3 -

r)4-47-25=4-25-47=(4-25)-47.
5. O6bsicHUTE, TIOYeMY TIPHBe/IeHHbIe HIDKe 3a/jaull PeIaloTCsl JeMCTBUEM JleIeHHs:
a) 6 KyCcKOB caxapa pa3/ioKWIM B CTakaHbl C yaeM, M0 2 KycKa B Kaxzbli. Ha ckonbko

CTaKaHOB XBaTWUJIO caxapa?

6) Y Komu 12 kponukos, a y Bosnogu B 4 pasa menbiie, yeM y Komm. CKOMBKO KPOJIMKOB Y

Bononu?

3 cemecTp
1. 3anumuTe TpU Apobu, paBHBbIe ApoOsM: a) 2/5; 6) 6/48. Vcnonp30Banock JIU TIPU 3TOM

OCHOBHOE CBOMCTBO ,ZLPOGI/I

2. Hatizute apo6b, paBHYIO 5/7, y KOTOPOM CyMMa YHC/TUTeNSI U 3HaMeHarTesisi paBHa 48.
3. Hatigure npaBuibHbIe ApOOH, KaXKJasi U3 KOTOPBIX: a) TIPU YBEJIMUEHUU ee UHUC/TUTENS U

3HaMeHaresst Ha 1 CTaHOBUTCS paBHOW 1/4; 0) MpU yBe/JMUeHUM ee UMC/IWTesNs U 3HaMeHaTesst Ha 1
CTaHOBUTCS paBHOW 1/2.

7,2(3);

4. Jokakute, 4To B Q+ BBIMOJIHsAeTCS cooTHOlleHHe a-(b+c)=a-b-c,ecima>b+c.

5. [IpescTaBbTe B BHZe HECOKPATUMOW OOBIKHOBEHHOM zApobu a) 6,041(27); 6) 6,(7); B)
r) 1,(35); nm) 13,4(72).

6. B ropome Tpu cpeaHue WWIKOAbl. YuC/I0 yualmxcsi TepBod Kokl coctasrser 0,3

yualyxcst BCeX IIKOJI, BO BTOPOH IIKO/ie yuamuxcs B 1,5 pasa Gosibliie, yeM B TIepBOM, a B TpeTbei
mKosie Ha 420 yyJaluxcst MeHblile, ueM BO BTOpOid. CKOJIbKO BCET0 yualllUXcsl B TPeX CPeJHUX IIKO0JIax
Y CKOJIbKO B KaXKJIOM?

7. Havipute Tpu mepBbIX [eCATUYHBIX 3HAaKa CYMMBI X + y, ewd: a) X = 2,34871..., y =

5,53724...; 06)x=2/3,y=m.
5.3.5 TumnoBble 3ajjaHus (OLEHOYHOEe CPeACTBO - 3ajiauM) AJA OIeHKH C(HOPMHPOBAHHOCTH
KoMmneTeHyu YK-2

1 cemecTp

L. Onpene:urre- 3Ha4YeHHE  HCTHHHOCTH® COCTABHOI'O® BBICKAa3bBIBAHHA® NPH- YCIOBHH, YT

JJIEMEHTAapPHEBIE BBICKA3bIBaHHA, BXOIIHE ‘B HUX TIPHHIMaOT CJICIYIOIIHE 3 HAYCHHA - HCTHHHOCTH- P
«m», " Q—«m», T—«», S—«a»:-a) T (SAP),e)PVTSTA S

2.- CocTaBbTe" TaOIMIY* HCTHHHOCTH  JJIfA° KaXKIOT0 BRICKa3pIBaHUA:" a)° 4 = (B = () ;- (

A= (BAC);B)(A=>B) o AVB;1)(A=>BAC)V(AAB) g

3.-Ha-MHoxectBe X =" {5,6,-7,8,:9,-10,-11,-12,-13,- 14, 15} - 3agansl- npegukatsl- P(x): - «x-

HedeTHoe anciIon, Q(X):-«x->-9».-HaiinnTe MHOKeCTBa  HCTHHHOCTH TIpeTHKaToB:'a)' P(x) A O(x) ;-C

O(x)= P(x) g



2 cemecTp

1. [IBy3HauHOe uuc/i0 oKaHuvBaeTcs Ludpoit 3. Ecnu cymmy ero nudp yMHOXUTH Ha 4, TO
TIOTYIMTCST YMCII0, 3aTIMCaHHOe TeMH ke Lidpamu, HO B obpaTtHOM nopsizike. HailizuTe 310 umco.

2. TlpuBeguTe TIpUMep C/IOKEHUs [BYX Tpex3HauyHbIX uyuces. OOOCHyiTe, Kakue
TeopeTHUYeCKUe I0JI0KEeHHs JieXaT B OCHOBE a/IfOPUTMa CJIOXKEeHUS 3TUX YHCe/l.

3. B Kako¥ cucTemMe CUMC/IeHUSI MCTUHHO PaBeHCTBO: 23x + 14x = 42x?

4. TTpoCThIMM W/TM COCTaBHBIMM SIBJIAIOTCA JaHHbIe unciaa: 139, 331, 819, 2217

5. Haitpure HO/I 1 HOK Tpex uucen, npeAcTaBuB UX B KaHOHWUecKoM Buze: 80, 120, 280.

3 cemecTp
1. Jana tpamneuuss ABCD: A (1; 3), B (-2; 8), C (0; 7), D (5; 1). Haligute nnuHy ee cpefiHeit
JTUHUU.
2. Cpemu yKa3aHHBIX HWKe YpaBHEHUH HalJuTe YypaBHEHUs TMapaslle/lbHbIX MU
NepreHJUKYISIPHBIX TPSIMBbIX:

a)y=3x-4; 0)y=x+7; B)y =X+ 6;
r)y=3x; ny=-3x+2; e)y=-3x+11;
X))y = 0,5x + 0,25; 3)y=x-1; n)y=-2x +8.

3. Beruricsiute 00beM TIPaBUIBHOM TPEYTOIbHOM MTUPaMU/IbI, €C/TM CTOPOHA OCHOBaHMS 9 cM, a
6okoBoe pebpo paBHO 12 cMm

4. Kak WU3MeHUTCS TUIOIa/ib MPSIMOYTOJIbHUKA, €C/I: a) OCHOBAHHWE W BBICOTY €T0 YBEJTUUUTh
B 3 pa3a; 6) OCHOBaHMeE U BBICOTY YMEHBIIUThL B 2 pa3a; B) OCHOBaHHE YBEJUUUThL B 3 pasa, a BBICOTY
YMEHBIIIUTD B 3 pa3a; I') OCHOBAHHE YBEJIMUMUTD B 2 pa3a, a BbICOTY HE U3MEHSITh?

5. Macca 3emmu paBHa 5,976 - 1024

BECOB TOJIOKWU/IM KYCOK MblIa, a Ha JPYryl — Takoro ke Kycka M ewje 50 r. Becwl HaxogsTcs o
paBHOBecuu. KakoBa Macca Kycka Mblia?

6. Nimeetcs 9 kr kpynbel ¥ rupu B 200 r u 50 r. Kakum obpa3oM B Tpu TiprieMa B3BeCUTh Ha
Becax 2 Kr KpymbI?

Kr. Bbipa3uTe 3Ty Maccy B TOHHax. Ha o/iHy yalliky

7. Ilnowasb mnpsMOyrosibHUMKa 8 CM2, €ero OCHOBaHME X CM. 3alulliuTe YypaBHEHUe,

BbIpayKatolllee 3aBUCMMOCTb BBICOTHI MPSIMOYTO/IbHUKA OT €r0 OCHOBaHUsl, U MOCTPOMTe rpaduk 3TON
3aBUCUMOCTH.

5.3.6 TunoBble 3ajjaHus (OLEHOYHOEe CPeACTBO - 3ajiauM) A OIeHKH C(HOPMHPOBAHHOCTHU
kovmnerennuu [1KP-4

1 cemecTp



1.-VxkaxuTe -XapakTepHCcTHUeCKOe  CBOHCTBO 3JIeMeHTOB-MHOXKecTBa X-=- B N C U A ,-ecm-A-
=[-2;7),'B="[-8;-0),"C=+(-'00;-3].9

2.-Haiixure -MuOXecTtBa AU B,-A-(1'B,"A\'B,'B-\:A-ecmn-A=-{x/*xe N, x-<-5},-B="{x"/xe
N, 2<x-<71:9

3.-1306pa3nTe-Ha KOOPAHHATHOI ' TNIOCKOCTH  3/IEMEHTHI* IeKapTOBa  IPOH3BeIeHHA " MHOKECTB
X-uY,ecmm: a)yX="[-3;2], Y =[0;'5); 6) X=R;'Y="1[-2;2].

4.-Ha xoop1HHATHOII INIOCKOCTH IOCTPOIiTe ‘TIpsAMBIe, ‘Tlapasuie/lbHble -ocH OY ‘H-TIpoxoIie-
yepe3- Touku: (5,: 7): u- (-5,- 7).- YcraHOBHTe," J1eKapTOBO' IPOH3BEJeHHe" KAKHX' JIByX' MHOKEeCTB:
n300paxkaeTcs- Ha- KOOPAHHATHOM ' ILTOCKOCTH " B* BHJIe" II0JIOCHI, " 3aK/TFOUEHHOI - M1y IIOCTPOSHHBIMHI"
NpAMBIMILY

5.- Ha* koopaHHaTHOII* IpAMOIl* BBIIe/IEHE] - IBa* MHOKeCTBa" (-00;° 2)- H* (2;* +o0).- MoxkHO" 11°
YTBEpKAaTh,  UYTO* MHOKeCTBO IelICTBHTeIILHBIX - UHcell pa30HTo- Ha- 1Ba* Ki1acca?: MoxHO I pa30HTh:

MHOKECTBO ‘TOUeK ‘KOOpAHHATHOMH TIpAMoil ‘Ha 3 ‘Kiacca?-Ha 4 -knacca? -OTBeT npomumocTpupyiitey
2 ceMecTp
1. Jloka>kuTe paBeHCTBO MeTOZOM MaTeMaTUueCKOU UHYKLIVU:
n-(n+1)
2

2. Ilpu penenun uvcen a U bHa 12 mosiyyaeTcs OAWH U TOT )Ke OCTaToK 7. Kakoil ocTaTok
TOJTyYUTCS TIPU ieJieHrHd Ha 12 umcsia: a)a+b; 6)a—b; c)a - b.

1+2+3+...+ﬂ:

3. Wcnosnb3ysi TeOPEeTUKO-MHOXXeCTBEHHYH) TPaKTOBKY OTHOILEHUSI «MEHbILIe», TOKaKUTe,
uTOo a)0<1; 0) 4 <6; B)3<7.

4. OOBSICHUTE TEOPETUKO-MHOXXeCTBEHHBIN CMBIC/T CyMMBI: a) 5+0=5; 6) 5+1=6.

3 cemecTp

1. 3amuiuTe Tpu ApobH, paBHBIe ApobsiM: a) 2/5; 6) 6/48. Vcronb30Banock M TIPU 3TOM
OCHOBHOE CBOMCTBO /IpOOH.

2. HailizuTe apo6b, paBHYy!O 5/7, y KOTOPOM CyMMa UMC/TUTeNs ¥ 3HaMeHarTe isi paBHa 48.

3. HaiiguTte mpaBwibHbIe Apo0OU, KaXk/ash U3 KOTOPBIX: a) MPHU YBeTMUEHUU ee UNCUTEeNs U
3HamMeHaresss Ha 1 CTaHOBUTCA paBHOU 1/4; 6) MpW yBeIMUeHWM ee UMC/IUTe/S W 3HaMeHarens Ha 1
CTaHOBUTCS paBHOU 1/2.

4. Nokaxure, uto B Q+ BhINOMHsSIeTCs cooTHoleHne a—-(b+c)=a-b-c,ecima>b+ c.

5. IlpencTaBbTe B BHU/je HECOKPAaTUMOW OOBIKHOBEHHOM Apobu a) 6,041(27); 0) 6,(7); B)
7,2(3); 1) 1,35); pm)13,4(72).

6. B ropome Tpu cpegHue IKOAbL. UMC/IO yuyal[uxcsi MepBOM IIKojbl cocTaBisieT 0,3
yualiXcsl BCeX IIKOJI, BO BTOPOM IIIKOJie ydamuyxcsi B 1,5 pa3a 6Gosblile, ueM B MepBOM, a B TPeTbei
mKosie Ha 420 yyJaiuxcs MeHblie, yueM BO BTOPOW. CKOJIBKO BCETO YUalluXcsl B TPeX CPeJHUX LIKO0J/Iax
1 CKOJIbKO B KayK7[0M?

7. Haiiiute Tpu MepBbIX AECATUYHBIX 3HaKa CyMMbl X + y, ecid: a) X = 2,34871..., y =
5,53724...; 6)x=2/3,y=m.

Kputepumu orjeHnBaHusi (0L[eHOUHOE CPeACTBO - 3afauu)

Onenka Kpurepuu orjeHrBaHUs

CTYZAEHT IMPAaBUJ/IbHO TIDUMEHSET TeOPETUUECKUE ITOJI0OKEHWA U BJAdjeeT
OT/IMYHO HEO6XO,Z[I/IMLIMI/I YMEHHAMU U HaBbIKaMU T1PU BBITIOJTHEHWHU TTPAKTUYECKUX 3a,[[aHPII>i,
He 3aTPpyAHAETCA C OTBETOM IMPpU BUAOWU3MEHEHUUN 3aldHUS

XO0po1uio CTYAEHT MOXXET ITPABU/IbHO MPUMEHATH TEOPETUUECKHE TTOJI0OKEHUA U Ha




OueHka Kpurtepuu oLieHUBaHUs

AO0CTAaTOYHOM YDPOBHE BJ/laJieeT HEO6XOAI/IMLIMI/I YMEHHSAMHU U HaBbIKaMU TIpU
BBITIO/THEHWH IMPAKTUUECKUX BBAaHHﬁ, HO 3aTPYyAHAETCA C OTBETOM IIpU
BHU/I0M3MEHEHWH 3aJaHUA

CTY/IeHT 3aTPY/IHSeTCS TPU NPYMeHeHHUH TeopeTHUecKre T0JI0KeHU Tpu
VA0BJIeTBOPUTETHHO BBITTOJTHEHUH TPAaKTUYeCKUX 33/JaHnH , He JOCTaTOYHO BJ/IaZieeT He0OXOUMBIMU
YMEHUSIMU Y HaBbIKaMH, 3aTPY/JHSIeTCSI C OTBETOM IIPU BUOM3MEHEeHUU 3aJaHUs

CTYZIeHT He yMeeT UCI10/1b30BaTh [10/1yueHHble TeOpeTUUeCcKUe 3HaHUs IIPU
HeY/I0B/IeTBOPUTE/ILHO
pelLleHrH NPAKTUYeCKHX 3aJau

6. YueGHO-MeTOfMUeCKOe M HH(OpMaLOHHOE o00ecrieyeHHe JUCHMILTHHBI (MO/y/1s1)

OcHoBHasi TUTeparypa:

1. BaBpun U. W. Briciias MmaTemMaTHKa [i/isl lefilaroruueckux HaripapsieHui / baepun U. U. - 2-e u3g. ;
riep. 1 gor. - Mockga : FOpaiir, 2022. - 568 c. - (Briciiee obpa3oBanue). - URL:
https://urait.ru/bcode/489023 (mata obpamenusi: 05.01.2022). - ISBN 978-5-534-12889-5 : 1679.00. -
Texkcr : anektpoHHbIM / DBC "HOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=786671&idb=0.

2. lopodeeBa A. B. Briciiiasi MaTemMaTHKa Jjisi TyMaHATapHBIX HarlpaB/ieHWH : yueOHUK /17151 6akanaBpoB /
A. B. lopodeesa. - 3-e u3g,. ; nep. u gor. - Mocksa : FOpaiit, 2022. - 400 c. - (bakanasp.
Axagemuuecknii Kypc). - URL: https://urait.ru/bcode/509141 (gata obparenus: 14.08.2022). - ISBN
978-5-9916-2641-5 : 989.00. - TekcT : s/ekTpoHHbIM // DBC "FOpait".,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=818821&idb=0.

3. Cegpix U. FO. Briciias MmaTeMaTyrKa /i1 T'yMaHUTapHbIX Hanpaiennid / Cegpix U. FO., I'pebeHImkoB
1O. B., IlleBeneB A. FO. - Mockga : FOpaiit, 2022. - 443 c. - (Beiciiee obpa3oBanue). - URL:
https://urait.ru/bcode/489374 (mara obpamenus: 05.01.2022). - ISBN 978-5-534-04161-3 : 1339.00. -
TexkcT : asmekTpoHHbIM / DBC "HOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=786842&idb=0.

[JomnonHuTtenbHas 1uTeparypa:

1. benourcras A. B. Pa3BuTre JIoruyeckoro MallllyIeHUs: MIaJIIMX WKO/IbHUKOB / besomcras A. B.,
JleBurec B. B. - 2-e u3z. - Mockga : FOpaiir, 2022. - 129 c. - (Bsiciiee obpa3oBanue). - URL:
https://urait.ru/bcode/495140 (gata obparenus: 05.01.2022). - ISBN 978-5-534-11117-0 : 339.00. -
Tekcrt : snekTpoHHbIi / DBC "FOpaitt"., https://e-1ib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=785546&idb=0.

2. BeuromoB E. M. MateMaTHKa: JIOTKa, MHOXKECTBa, KOMOWHATOpHKa : yueOHoe mocobue / E. M.
Beutomog, /. B. I1Iupokog. - 2-e u3f. - Mocksa : FOpatit, 2022. - 243 c. - (Bbiciiee o6pa3oBaHue). -
URL: https://urait.ru/bcode/493172 (mara obparenus: 14.08.2022). - ISBN 978-5-534-06612-8 :
1009.00. - Tekcr : snektponHHbIH // IBC "FOpaiit"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=817272&idb=0.



3. Metoauka oOyueHusi MaTematuke B 2 4. HacTh 1 : YueOGHUK A1 By30B / nof, peA. [Toaxomosoit H.C.,
Cuerypogoii B.I. - Mockga : FOpaiir, 2021. - 274 c. - (Briciiee obpa3oBanue). - ISBN 978-5-534-08766-
6. - Tekcrt : anekTpoHHbIli // OBC "FOpaut"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=767351&idb=0.

4. Metovka obyuenust MatemaTHke B 2 4. Yacts 2 / oz pen. ITogxozmosoii H.C., CHerypogoii B.1. -
Mockga : FOpaiir, 2022. - 299 c. - (Beiciiee obpa3oBanue). - URL: https://urait.ru/bcode/490417 (nata
obpamenusi: 05.01.2022). - ISBN 978-5-534-08768-0 : 759.00. - TekcT : 3nektponHbiii / OBC "FOpaiit".,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=786760&idb=0.

5. ITaBmtouenko FOpuii BuTanbeBuu. Beiciias MaTeMaTHKa [i/1sl 'yMaHUTApPHBIX HarlpaB/ieHU : Y yeOHUK
Y MpakTUKYM zy1s1 By30B / [TaBmtouenko FO. B., Xaccan H. I11. ; mog o611, pea. Iaemtouenko HO. B. - 4-e
u3g. - Mockga : FOpaiit, 2020. - 238 c. - (Beiciiee o6pa3oBanue). - ISBN 978-5-9916-7037-1 : 479.00. -
Tekcrt : snekTpoHHbIM / DBC "FOpaitt"., https://e-1ib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=566527&idb=0.

[TporpammHoe obecrieueHue v IHTepHeT-pecypcChl (B COOTBETCTBUH C COJiepKaHWeM JIUCLIUTTUHBI):

JIuiieH3MOHHOe TIporpaMMHOe obecrieueHue: OnepaljoHHas cuctemMa Windows.
JInneH3noHHOe nporpamMMHoe obecrieuenue: Microsoft Office.

ITpodeccronanpHBIe 6a3bl JaHHBIX U MH(GOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

Poccuiickuii ungekc HayuHoro tutripoBanus (PMHL), nnatdopma Elibrary: HaijuonanbHast
rH($OpMallMOHHO-aHa/IMTHYecKasi cucteMa. Ajipec goctyna: http://elibrary.ru/project_risc.asp
CB000/IHO pacripocTpaHsieMoe IporpaMMHoe obecrieueHue:

niporpaMMHOe obecrieuenue LibreOffice;

nporpaMMHOe obecrieueHue Yandex Browser;

OreKTpoHHbIe OMOMOTeUHBIe CUCTEMBI M OMOMMOTeKN:

OnekTpoHHas 6ubnmoreuHas cucrema "Jlans" https://e.lanbook.com/

OnekTpoHHas 6ubmmoreuHas cucrema "KoHcynbranT crygenTa” http://www.studentlibrary.ru/
OnekTpoHHas 6ubnmoreuHas cucrema "HOpait"http:/www.urait.ru/

OrnekTpoHHas OubroTeuHas cucrema "Znanium' http://znanium.com/

dynnamenTanbHas bubmoreka HHI'Y www.lib.unn.ru/

CatiT 6ubmoreku Apsamacckoro ¢umuana HHI'Y. — Aapec gocryna: lib.arz.unn.ru
[Temarornueckas bubauoreka: http:/pedagogic.ru/

Kypnan «[legaroruka»: http://www.pedpro.ru/

W3patenbckuii oM «IlepBoe ceHTsiOpsi»: http://1september.ru/

«Bpiciiee obpa3zoBanue B Poccuu»: HayuHO-TearornyecKyii >xypHan MuHuctepcTBa 00pa3oBaHus U
Hayku P®: http://www.vovr.ru/

«YuuTesnbcKas raseta»: http:// www.ug.ru/

Pecypc «MaccoBble OTKpbIThIE OHJIaliH-KypChbl Hikeropoackoro yHuBepcuteta um. H.U. Jlo-
OaueBckoro» https://mooc.unn.ru/

IMoptan «CoBpeMeHHast LjudpoBasi obpazoBaresnbHasi cpefia Poccutickoit @esepaiium»
https://online.edu.ru/public/promo

7. MaTepHna/IbHO-TeXHHYeCKoe ofecreyeHUe JUCLUILIMHBI (MOY /1)

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 0Opa3oBaTe/bHOU
MIPOrpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZ0oBaHUEM (TIPOEKTOP, 3KpaH), TeXHUUEeCKUMH
cpeAcTBaMU 00yYeHHs, KOMITbIOTEpaMH.



[TomerieHust 711 CaMOCTOSITe/TbHOM pabOThl 0OYYaroIMXCsl OCHAIeHbl KOMITBIOTEDHOM TEXHUKOU C
BO3MOKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
Mo/IrOTOBKYM/crieraibHOCTH 44.03.01 - Tlegarornueckoe ob6pa3oBaHue.

Astop(b1): PposioBa DibBUpa BnasjumupoBHa, KaHAWAAT NlelarorueckKux Hayk, JOLIeHT.
Perjensent(s1): @énoposa CBeTnana BiaguMupoBHa, KaHAWAT [1earoriuyeckrx Hayk.
3aBeayroumii kadeapoii: I'yceB JImutpuil AnekcaHpoBuY, KaHAWAAT e/jarornyecKux Hayk.

ITporpamMma ozo06peHa Ha 3acejaHuM MeToAnueckoi Komuccuu ot 10.01.2024, mpoTtokon Ne 1.
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