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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».
ITIKP-4: CnocobeH HUIIKP-4.1: 3Haem HUIIKP-4.1: 3aoaHus
ocequeamb U codepoicaHue, CyujHoCmb, 3Hamb 6a3oeble meopemuueckue | KonmpoabHas DK3AMEH:
aHamusuposams 3GKOHOMEPHOCMU, NPUHYUNDL U | NOHAMUS], HA OCHO8e KOMOPbIX paboma KOHMDOAbHbIE
6a3oeble HayuHo- . p
0cobeHHOCMU U3yuaemblx cmpoumcst Ha4abHbLl Kype Onpoc
meopemuyveckue . (06 T 80NnpoCh!
fi8/1IeHUll U npoyeccos mamemamuxu (obwjue noHsIMus ecm
npedcmaeneHust o poy ’ Y 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:

- 9JIeKTPOHHBIN Kypc "MatemaTuka" (https://e-learning.unn.ru/course/view.php?id=3251).

Wuble yueOHO-MeTOAMYECKMEe MaTepHasibl: YueOHO-MeTo[uuecKre J0KyMeHThI, perjlaMeHTUPYOIIe
CaMOCTOsITe/IbHYIO PaboTy, azipeca JOCTyTIa K JOKyMeHTaM:

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

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

MaknaeBa 3.B. Teopus 1 TexHo0rvu 00yueHUsI MaTeMaTHKe: MHOXKEeCTBO L[e/TbIX HeOTpHULaTeTbHbBIX
yrcen: yueOHO-MeTo[uUecKoe rocobue / 3.B. MaknaeBa — Ap3amac: A® HHI'Y, 2017. - 110 c.
Kynakosa H.C., MaknaeBa O.B. MaremaTrka (OO11iie TOHATHSI MaTeMaTUKK): yueOHO-MeToAnYecKoe
noco6ue no Kypcy Mmatematuku/H.C. Kygakosa, O.B. MaknaeBa—Ap3amac: A® HHI'Y, 2013.-157c.

5. ®oHJA OLEHOYHBIX CPEJCTB /I/Isi TEeKYI[ero KOHTPOJIsi YCIeBaeMOCTH U MPOMEeXYTOYHOMI
aTTecTalMu Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBbie 3a/laHHUA, HEOGXOAI/IMBIC AJId OL€éHKM Ppe3y/ibTdTOB 06y‘IEHI/IH npu mnpoBejeHHUuN
TEKYIIero KOHTPOJ/iA yCIieBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl€HUBAHUA:

5.1.1 TunoBble 3ajaHusi (OLleHOYHOEe Cpe/CTBO - 3afaHMsA) /Il OLleHKH C(opMHUPOBaHHOCTH
KomnereHiuu YK-1:

2 ceMecCTp

[TpoBecTy aHa/MM3 yueOHUKOB MaTeMaTHKH JIJIsl HAYa/TbHOM IIKOJIBI C 1]eJTbIO:

- BBISIBJIEHUS] BO3MO)>KHOCTEU UCMO0J/Ib30BaHUS ITOPUTMOB B HAUa/IbHOM I1IKOJIE;

- BbISIB/IEHHMsI BO3MOKHOCTEM MCII0/Tb30BaHHsl TTO3ULIMOHHBIX W HETO3UI[MOHHbBIX CUCTEM CUMC/IeHHS,
TeXHOJIOTVUU U3yUeHHs BOIIPOCOB HYMepaLWH.

3 cemecTp
[TpoBecTy aHa/ M3 YyueOHUKOB MaTeMaTHKH JIJIs1 HAYa/TbHOM IIKOJIBI C T[eJTBIO:

- BBISIBJIEHUS] 0COOEHHOCTEeH TeXHOIOTMU U3yUeHHs TeOMeTPUUeCKUX (DUryp B HauabHOM IITKOJIe.
5.1.2 TumnoBble 3ajaHusi (OLEHOYHOEe CPeJCTBO - 3afiaHHs) /ISl OIeHKH CHOopMHPOBAHHOCTH
KomnereHu YK-2;

2 ceMecCTp

ITpoBecTu aHa/MM3 yueOHUKOB MaTeMaTHUKU /il HAUa/IbHOM IIKOJIbI C L[e/TbIO:
- BBISIBJIEHUS] 0COOEHHOCTEH TeXHOIOTMH W3YUeHHsl aJlTOPUTMOB apu(MeTUUECKUX JIeHCTBHM;
- BBISIBJIEHUS] BO3MOXKHOCTEH MCIT0/Ib30BaHUSI 37IEMEHTOB TeOPUH /Ie/TMMOCTU B HauaIbHOM IITKOJIe



3 ceMecTp
ITpoBecTy aHa/M3 yuyeOHUKOB MaTeMaTUKH [I/Is1 HauaIbHOM IIKOJIbI C I1eJIbIO:
- BbISIBJIEHUS] OCOOEHHOCTeN TeXHOJOTUM W3yuyeHUsi TIOHSTHS BeJMUWHbBI, pa3/IMYHbIX BHOB
BeJIMUMH B Ha4ya/IbHOW IIKOJIe.
5.1.3 TunoBbie 3afiaHus (OLleHOYHOE CpPeJCTBO - 3afiaHus) A/l OLeHKH C(opMHPOBAHHOCTH
xkomnerenuuu ITKP-4:

2 cemecCTp

[TpoBecTn aHa/MM3 yueOHUKOB MaTeMaTHKH [Jis1 HAYaJbHOM IIKOJIBI C LIeTbIO:

- BBISIBJIEHUsS] BO3MO)KHOCTEH HCIO/Ib30BaHUs 3/IEMEHTOB TEOPUM MHOXKECTB B 00yUYeHUM MJIaIINX
IIIKOJIbHUKOB;

- BBIABJIEHUS 3a/laHUM C MCIMO/Ib30BaHUEM TeOPeTHKO-MHOKEeCTBEHHOIO MOAXO0Ja K TOHATHIO
HaTypa/bHOTO YHMCJIA, HYyJ/s, OTHOIUIEHHH «0osibliie», «MeHblle», «pPaBHO», K apH(pMeTHueckum
JleVICTBUSIM HaJl HaTypaJbHbIMHU UHCIaMHU.

3 ceMecTp
[TpoBecTn aHa/MM3 yueOHUKOB MaTeMaTHKH [Ijis HAYaIbHOM IIKOJIBI C LIeIBIO:

- BbISIB/IEHUST 0COOEHHOCTe TeXHOIOTUX U3yueHUs [jo/iei U IpOOHbIX Urces B HaualbHOM IIKOJIe;

- BBISIBJIEHHsI BO3MOKHOCTeW MCIIOb30BaHUSI CBOMCTB (DYHKLMM /1 pelleHUs 3a/ady HauaabHOro
KypCa MaTeMaTHKUY;

- BbIsIBJIEHUs] 0COOEHHOCTel TeXHOJIOIUY U3YUeHHsI YMC/IOBbIX BbIPaKEHHH, PaBeHCTB U HEPaBeHCTB,
yPaBHEHU! ¥ HepaBeHCTB C [epeMeHHOM B Haya/IbHOM Kypce MaTeMaTHKH.

Kputepumu orjeHnBaHusl (OL[eHOUHOE CPeACTBO - 3aflaHuA)

OueHka Kpurepun oLieHUBaHUs

CTYZIEHT TIOJTHOCTBIO PACKPBIBAET OCHOBHBIE BOTIPOCHI 3a/IaHUsI, TIPUBOUT
OT/IMYHO MPAaKTUYeCKHe PUMEPHI, OTBEUAET Ha JIOTIOJTHUTETLHBIE BOMTPOCHI MPEro/jaBaTerist
Y CTYy/IeHTOB (TIpU JoK/ajie)

CTYJeHT YaCTUYHO pPacKpbIBaeT OCHOBHbIE BOTIPOCHI 33/JaHUs], OTBeUaeT Ha
XOpOLIO ZIOTIOJTHUTE/IbHbIe BOTIPOCHI Mpero/iaBarteisi U CTyJeHTOB (TP A0K/ajie), HO MpU
3TOM [JjaeT He YeTKHE OTBeThl, 6e3 I0CTaTOYHOM WX apryMeHTaruu

CTy/IeHT B OOI[MX uepTax pacKphIBaeT OCHOBHbIE BOIIPOCHI 33/1aHMUs, TTPH OTBETAX
YA0BJETBOPUTENHHO Ha JIOTNO/THUTe/IbHBIE BOTIPOCHI ITyTaeTCsl B OTBETaX, He MOJKET /JaTh MOHATHBIN U
apryMeHTHUPOBaHHBIN OTBET

CTYZA€HT He PACKPbIBA€T OCHOBHBbIE BOIMPOCHI 3a/JjaHKA, IIPX OTBETAX Ha
HEYZAOBJ/JIETBOPUTE/IBHO | JOIIO/IHUTE/IbHBIE BOIIPOCHI ITYTA€TCA B OTBETAX, HE MOXXET AdTh TTOHATHBINA U
apFYMEHTHPOBaHHbIﬁ OTBeT

5.1.4 TunoBbie 3ajaHus (oreHOYHOe cpeAcTBO - KoHTposbHasi pabora) /il OLIEHKH
chopmupoBaHHOCTH KomnieTeHIMu YK-1:

1 cemecTp



1. CocraBuTh Ta0JIHIBI HCTHHHOCTH JUIA CJIEAYIOIIHX BBICKA3bIBaHHIL:

a) C>(4AB); 6)AvB>C; B) (AAB)>C; r) (4vB) o C.

2. laus! yTBepsKIeHNs A(X): «UICI0 X JTeiaurcs Ha 2», B(X): «aucmo x memnutrcs Ha 3», C(X):
«UHCIIO X JeHTCA Ha 4», D(X): «unceso x gemurcs Ha 6», E(X): «uncno x gennrced Ha 12». Onpexennts
KaKie 13 CJIeIYIOINX YTBePKIeHHil HCTHHHBI, KaKIle JJOXKHBI:

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

0) (Ax)B(x)AC(x) = D(x)):

B) (VxX)(4(x) = E(x)).

2 ceMeCTp

1. YKaxKuTe BCe CIIy4al HCIIOJIb30BaHNA 3aKOHOB YMHOKEHIS IeIbIX HeOTPHIAaTeIbHBIX YHCe
IIpH BBIYHCIEHHH 3Ha4eHNs BeIpakeHHs: 23 - 13 -8 -4 -250=25-8+13-250:-4=(25-8) - 13 «(250 -
40=200-13-1000=(200-13) - 1000 = 2600 - 1000 = 2600000.

2. BpruncnnTe palHoHaJIbHBIM CIIOCOOOM 3HadeHHe BBIpayKeHHs I IPH 3TOM YKaKHTe Bce CIIy-
YaH HCIOJIb30BAHHIA 3aKOHOB CI0JKeHHA H YMHOKeHHA HaTypalbHBIX UHCe:

a) 3458 + 2770 + 2542; 6)125-479-8-9.

3. BerancanTe pannoHaaIbHBIM CIIOCOOOM 3HAUeHHe BBIPAaXKeHHA I IPH 3TOM YKaXKHTe Bce CIy-
Yaj HCI0JIb30BAHHA 3aKOHOB CJIOKEHNA H YMHOKEHHS HaTypaJbHbIX THCe:

a) 3458 + 2770 + 2542; 0) 125-479-8-9.

4. JTokaxxuTe paBeHCTRBO € ITOMOIIBI MeTo/1a MaTeMaTH4ecKoll HHTyKITHH:

12 2% 3 g n? _n-(n+1) .
1.3 4.5 5.7 @n-1)-(2n+1) 2-(2n+1)
1

1 n &
i an = ]
13" 3.5 " 8.9 @n-1)-2n+1) _ 2n+1

B) 1 1 1 . n
—tt—+ ..+ =
1-5 549 (4n-=3)4n+1) 4n+1

3 ceMmecCTp

1. ITocTpouts MpAMOYTOJIBHBII TPeYroJbHUK, 3Hasd THIOTEHY3Y H MeHaHy, IPOBeJIeHHYIO K
OJIHOMY H3 KaTeTOB.

2. Cpemn yKa3aHHBIX HIDKe YpaBHEHHII HaliAnTe ypaBHeHHs [IapaUIeIbHBIX U IepleHIHKYIap-
HBIX TIPAMBIX:

a)y=3x-4. 6)y=—%x+?; B)y=%x+6;
ry=3x n)y=-3x+2; e)y=-3x+11;
x®) y=0,5x +0,25; 3)y= %x— 1: H)y=-2x+8.

4. B ocHOBaHHHN MHpaMHJIbI JT€KHT KBajpat. /[Be 60KOBBIE IpaHH MHPAMIIBI IePIIEHINKYIAP-
HBI IIJIOCKOCTII OCHOBaHIIA, [Be JIpYTHE HAKJIOHEHBI II0J YIJTIOM O. Haiitu Iiomajik OOKOBOII II0Bepx-
HOCTH, eCJIH BBICOTA MHpaMILIbI paBHa h.
5. IIpoBeprTe, BEIIOIHACTCA JIH TeopeMa Diiepa 1A a) IpH3MBIL; 0) IIpaMILIEL
6. Kak 113MeHNTCS 4HCIIOBOE 3HAUEHIIe BEJIHYHHBI, €CJII €AHHIIY 3TOIl BeIHYHHBI:
a) YMEHBIIINTH B JiBa pa3a;  0) yBennunth B 10 pa3? OtBet obocHyiiTe.

5.1.5 TwunoBbie 3ajaHust (oneHOYHOe cpeAcTBO - KoHTposbHasi pabora) /i OLIEHKH
chopMUpOBaHHOCTH KoMmeTeHIHU YK-2:

1 cemecTp

1. 3 80 mkonbHUKOB 40 urpatot B 6ackerbomn, a 50 — B BoJieiibo/1, mpuuemM 27 IIKOJLHUKOB
urparoT 1 B 6ackeT60s1 ¥ B Bosieiib0s1. CKOIBKO IIKOJBHUKOB UTPAOT XOTsl ObI B OAHY W3 3THUX UTP?
CKOJIbKO LIKOJIbHUKOB UTPAOT JIMIIb B OZHY U3 3TUX UTP?

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



3. CKO/IbKUMHU  C11I0C06aMH  MOXXHO COCTaBUTh TpeXLBeTHbIM ¢ar (TpU TOpU30HTasbHbIE

T10JI0ChI Pa3/IMYHbIX LIBETOB), €C/IM UMeeTCs MaTepuasl MSITU pa3/IMUHbIX 1[BETOB?
2 cemecTp

1. Pemvire 3a1auu, UCIOJIB3YS 3alIMCh YKUCE B [IeCATUYHOU CUCTEMe CUUC/IeHUS:

a) /Iey3HauHOe uuc/I0 okaHuuBaeTcsl 1udpout 3. Ecim cymmy ero uudp yMHOXUTH Ha 4, TO
TIOTYYHTCS UMCII0, 3aTIMCaHHOe TeMH ke Liidpamu, HO B obpaTtHoM nopsiike. HaiiuTe 370 uncro.

0) B gBy3HauHOM uMC/Ie [JeCATKOB B TpU pasa Oosblile, ueM efuHUL. Ecmm mexnay nudpamu
3TOr0 umc/a BCcTaBUTh Luppy 0, To uncno yBennuutcs Ha 540. Halizyre 1By3HauHOe YKCIIO.

B) B Tpex3HauHOM umcsie 1eCSITKOB Ha OZuH OoJblile YyeM eMHHL, U COTeH Ha OfHy Oosibilie
yeM gecsiTKoB. EciM K 3ToMy uumciay npubaBUTH UMCIIO, 3alMcaHHOe TeMH ke IudpaMu, HO B
obpaTHOM TOpsiZKe, TO onyuuTcs 444. HadauTe 3TO uuciio.

2. B KaKkoy cucTemMe CYMC/IeHUSI UCTUHHO PaBeHCTBO:

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

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

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

1. Peiute HmKemnpuBe/eHHbIe 3a7aud W OOBSICHUTE, KaKue [elCTBUS HaJ BelWYdHAMU
BBITIOJTHSTUCH B NIPOLIeCCe pelleHus:

a) Pyuka crout 7/5 py6sisi. MOXXHO /1 KyTUTh [iBe Takve pyuky Ha 1 py6sb 50 Komeek?

6) Mara3un mipozan 640 kr s6/0K. 5/8 3THX s6/0K ObLIO TpogaHo 1o 42 py6ss 3a Kr, a
ocTasbHbIe — 110 37 py0Jieii 3a Kr. Kakyro cyMMy BLIDYUH/T Mara3vH 3a Mpo/laHHbIe sI0/I0KU?

2. Kakue W3 TIpUBe/IeHHBbIX HWKe BeIMUMH HaXOJATCS B NPSMO MNPONOPLMOHANbHOM WU
00paTHO MPOMNOPLIMOHATBLHOM 3aBUCUMOCTH:

a) J/IMHa CTOPOHBI KBaJjpaTta M ero IJIoujajb;

0) A/IMHA ¥ LIMPYHA MPSIMOYTOJIbHUKA TPU 3a/]JaHHOM TJIOLIa/IH;

B) IMaMeTp OKPY>KHOCTH U ee JIJINHa;

r) JJIMHA CTOPOHBI KBaJjparta 1 ero nepumeTp.
5.1.6 TumnoBble 3ajaHus (oueHOYHOoe cpeAcTBO - KoOHTpo/ibHass padora) /I OLEHKH
copmupoBanHocTu KomnereHuu [TKP-4:

1 cemectp

1. Ilaoﬁpa'sn're Ha YNCI0BOMH ﬂpﬁ.\IOﬁ I 3aIHIONTE MNpH IOMOIIN HepaBeHCTBA obwemHe e,
nepecedeHle 1 pa3HOCThE MHOKECTB A I B, ecmm:

: 10 I ; 26
a) A={x/xeR, — <x<V8},B={x/xeR, ﬁ XL, 2

- 1 5 | 40
6) A= {x/xeR,-- <x< ;I,BZ'}X/XER.\'2<XS77 S

: 11 19 19 32
B) A={x/xeR,— £ x< —},B={x/xeR, — <x< —
. 3 7 5
2. I306pa3uTe Ha KOOPAMHATHOI IJIOCKOCTH JIeMEHTHI JeKapToBa MPOI3BeIeHIIs MHOXKECTB X

nY, ecmr:

1
fs

) X=1{-1,0,1,2}, Y=1{23,4} 6)X=1{-1,0,1,2}, Y= [2;4];
B) X=[1;7L Y =[2; 6]; r)X=R; Y =[-2;2];
) X = [0; ), Y = (- 03 0]; e X=N, LA

3. IIz muoxectBa P=1{1, 2, 3. 4, 5, 6, 7, 8, 9} Beygemn nogMHoxectBa A, B, C. BeisacHuTe, 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,

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

2 ceMeCTp



1. OGocHyiiTe BBIOOP 1eiICTBHA IPH PeNIeHHH CIeIYIONIHX 3a1ad:

a) Harama HapBana nBetsl: 5 pomamnek 1 3 Baciibka. Ckoabko nBeToB cobpana Hatama?

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 OCTaJIOCh NIPOJAaTh?

r) 16 xyOUKOB pa3TOXKIIIH [0 KOp3HHaM Mo 2 KyOHKa B KayIylo Kop3uHy. Ha ckolpko Kop3uH
XBaTIUIO KyOHKOB?

2. JlaiiTe TeopeTHKO-MHOXKeCTBEHHOE ICTOIKOBaHIIe CeIyIOINM YTBepPXKIeHHAM:

a) «UroOsr U3 pa3sHOCTH JABYX UHCET BBIUECTH TPeThe UICIO, JOCTATOYHO H3 YMEeHBIIAeMOTo
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 BEIYECTE H3 CYMMBI UIHCIIO, JOCTATOYHO BBHIYECTE 3TO UHCIIO H3 OJHOTO H3 ClaraeMbIxX
CYMMBI 1 K ITOJTyYeHHOMY pe3y/IbTaTy IpHOaBHTB JIpyroe caaraeMoes

3. IIpu neneHun 4ucel a n b Ha 12 nmoydaeTcsa OIHH H TOT e ocTaTtok 9. Kakoil octaTok Io-
JTYUHTCS IpH JejeHHH Ha 12 uicna:

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

3 cemecCTp

o s - 9
1. VKaxxuTte HanMeHBLINI 001l 3HaMeHaTelb .leOGE]! 1—7 s g I 5 .

2. YcTaHOBHTE, KaKHe H3 CJIeIyIONIX PaBeHCTB HCTHHHBIE!
66 56 12
a) — =2,(6). 6) — = 35.(09). B) — = 1.(714285).
) 33 29 ) 7 ~29) ) 7 =L )

3. Pemnth HanbosIee paoHaJIbHEIM CIIOCOO0M %+ lolalalel l ol il

T —+—+—+—
6 12 20 30 42 56 72 90

2
MMEI X +y,eCIHX = T ,¥ = E .

4. HaiiTi TpH nepBEIX AeCATHYHBIX 3HAKa C

= 2 = - 7
5.B MepBbIN A€HB IPOJaJIH ; HMEBLICIHICA B MarasiHe TKaHII, BO BTOpPOI I€Hb — E TOTO,

4TO MPO/IaHO B NIEPRBEIil JIeHb, a B TPETHIl JIeHb — BCIO OCTAIBHYIO TKaHb. CKOIBKO BCETO METPOB TKAHMH
[IpOJIail, eCH B TPeTHil JeHb OBLTO npoAaHo Ha 192 MeTpa Oomnblle, 4eM BO BTOPOIT JeHE?
1 4 1 ] . 2a
a-~b a++b) a' -b’
7. Pemuth ypaBHeHHe Ha OCHOBAHHH 3aBHCHMOCTH MeXIY KOMIOHEHTAMH H pe3ylIbTaTaMH
qeICTBHIT: (24_‘;_50];?: 51

6. YIIpOCTUTD BBIpaKeHHe [

8. Haiiti MHOKeCTBO pelleHHil HepaBeHCTBa: (2%_\‘ - 1%) _(3% _1 x] < 35 +x+1.

Kpurtepuu oueHnnBanus (oneHoUYHoe cpecTBO - KoHTpO/IbHasA padoTa)

OueHka Kpurepuu oLieHrBaHUs

BBITIO/IHEHNE He MeHee 89% OT 0011jero KoM4yecTBa 3a/jlaHiii KOHTPOJIBHOM paboThI

OT/JINYHO .
6e3 samevyaHuil

XOPOLLO BBITIO/THEHUE He MeHee 46% -88% ot 00111ero KoMuecTBa 3a/laHHui KOHTPOIbHOH




OueHka Kpurtepuu oLieHUBaHUs

paboThl 6e3 3aMevaHuiz

BBITIOJTHEHUE He MeHee 25%-45% OT 00111ero KommuecTBa 3alaHui KOHTPOIBHOMH

OBJIETBOPUTE/ILHO .
A P paboTel 6e3 3aMedaHmiz

Hey/IOB/IETBOPHUTE/ILHO  BBINOJTHEHHE MeHee 25% OT 0011ero KoJIMuecTBa 3alaHiii KOHTPOIbHOM PaboThI

5.1.7 TunoBble 3ajaHusi (oLleHOUHOe cpeAcTBO - Ompoc) AnA oueHKH c¢OpMHUPOBAHHOCTH
komnereniyu ITKP-4:

1 cemecTp

Tema 1. «O01He MOHATHS»

1. TToHsiTe MHOXeCTBa. JeMeHT MHOXKecTBa. KoHeuHoe, OeCKOHEUHOe, TTyCTOe MHOKEeCTBO.
[Tpumepsl. UncioBbie MHOXKecTBa. CrIocoObI 3ajaHusi MHOKeCTB. [IprMepsr.

2. OrtHoweHus MexJy MHoXecTBaMu. [luarpammel Oiinepa-BenHa. YHuBepcanbHOe
MHO>XeCTBO.

3. OObeiHEHe MHOYKECTB, €ro CBoOMcTBa. [lepeceueHre MHOXeCTB, €ro CBOWCTBA. Pa3HOCTb
MHO>XeCTB. Jloro/siHeHue K IOJIMHOKeCTBY, JOIO/IHeHWe 10 YHUBEePCaJIbHOIO0 MHOXKeCTBa.

4. [lekapToBO IIpoM3BefleHMe [BYX MHOecTB. CBOWCTBa [eKapToBa IPOU3BEJEHNs.
N306paskeHne ieKapToBa MPOM3Be/IeHNs IBYX UUCIOBbIX MHOXKECTB Ha KOOP/IMHATHOM TMJIOCKOCTH.

5. [TonsiTe KopTexa. [lekapToBO pou3Be/ieHre N-MHOXKECTB.

6. Pa30OveHre MHO)KeCTBAa Ha IepeceKarolrecss KaacChl C MOMOILBI0 OJHOTO OBYX U Oosee
cBouctB. Knaccugukanyn.

7. COOTBETCTBHE MEXy 3/IeMeHTaMu JIByX MHOKecCTB. Crioco0Obl 3afiaHusi cooTBeTCTBUi. ['pad
u rpaduk cootBeTcTBUsL. COOTBETCTBHSI 0OpaTHOE U ITPOTUBOIIO/IOXKHOE JaHHOMY.

8. Bugpl cooTBeTcTBUMiIl. B3auMHO O/jHO3HauHOE COOTBETCTBHE. PaBHOMOIIHbIE MHOXXECTBA.
[IpencraBneHue 0 CYHETHOM MHOJKeCTBe.

9. OTHOILIIEHUSI MEXIy 37eMeHTaMHd OJHOro MHo)KecTBa. CriocoObl 3a/laHHs OTHOIIEHUH.
CBolicTBa OTHOILLIEHUH: pe/IeKCUBHOCTb, CAMMETPUUHOCTb, aHTUCUMMETPUYHOCTb, CBSI3HOCTb.

10. OrTHollleHWe SKBUBAJIEHTHOCTH, €r0 CBs3b C pa30ueHrMeM MHOXXeCTBa Ha KJIacChl.
OTHoI1IeHUs TopsiiKa. YTIOpsiiloueHHble MHOKeCTBa. JIMHeHHbIM MOopsi/oK.

11. Tlonsitie KOMOWHATOPHOM 3a/jauu. [IpaBu/ia CyMMBI U TIPOM3BeieHUs1. PellieHue 3aau.

12. Pa3menieHusi ¢ TOBTOpeHUsiMU U Oe3 1oBTOpeHUi. BoiBog, opMyrbl uncia pa3MereHui.
Peruienue 3azau.

13. TlepectaHoBKM C TIOBTOpPeHHssMA U 0e3 moBTOpeHuMil. BriBog ¢dopmynsl uncia
repecTaHOBOK. PerieHue 3ajau.

14. Couertanusi. BeiBog ¢opmysibl uncia coyetaHuil. Pemenue 3azau. CBoiCTBa umcern .

15. O6wvem u copepykanue MoHATHA. OmipefeneHue MoHSTUNA. CTPYKTypa OIpe/ie/ieHHs uepe3
POJ, ¥ BUJJ0OBOE OT/INYMe.

16. IToHsATHE BbICKa3bIBaHUs. 3HaUeHUe UCTUHHOCTH BbICKa3bIBaHUM. [Ipumepsl. Oneparjum Haj
BbICKa3bIBaHUsAMU. CBOMCTBA OmNepaLyy.

17. Tlonstue mnpegukata. OOmacTh ompejeneHVss U MHOXECTBO HCTUHHOCTH TIpeAWKarta.
[Ipumepel. Onepaiyy Haj npegyUkaTamu. MIX MHOXKeCTBa UCTUHHOCTH.



18. OTHOLIEHUS JIOTUYeCKOro C/ieloBaHNUs U paBHOCU/IBHOCTH Ha MHOJKeCTBe IpeJjUKaToB.

19. Ctpykrypa TeopeM. Bugsl Teopem.

20. Criocobbl MaTeMaTUUeCKUX 0Ka3aTe/IbCTB.

2 cemecCTp

Tema 2. «Ilesble HeoTpULIATE/IbHBIE YHUC/Ia»

1. AkcuomaTuyecKuii MeTOJi TIOCTpOeHusi Teopuu. AkcuomaTuka IleaHo. IloHsTHe
HaTypa/IbHOTO uKnc/ia U MHOKecTBa N. MeTos MaTeMaTUueCKou UHAYKLUU. [IprMephl.

2. AKcuoMaTHuecKoe oOripefie/ieHHe CJI0)KeHUsi HaTypajbHbIX uucen. ITocTpoeHue TabIULIBI
CJI0KeHHsI OJHO3HAYHBIX HaTypasbHbIX YMCeJI. 3aKOHbI C/IO>KEHMUS.

3. Akcuomathyeckoe ormpeziesieHHe YMHOXKEHHsI HaTypajbHbIX uucen. ITocTpoeHre Tab/UIbl
YMHO>XeHHSsI O/JHO3HAUHBIX HAaTypa/IbHbIX UKCe/l. 3aKOHbl YMHOKEHHS.

4. TloHsiTve OTHOLIEHUs «MeHbLIe» Ha MHoXectBe N. FEro cBouictBa. CBouicTBa
MHOKecTBa N (6eCKOHEUHOCTb, AWCKPETHOCTb, YTIOPSIOU€HHOCTh, CYIeCTBOBaHHE HAUMEHbBIIIETO
371eMeHTa). MOHOTOHHOCTB C/I0’KE€HHUSI U YMHOXKEeHHUS.

5. Brruuranue Ha MHOXecTBe N. CyljecTBOBaHMe U eIMHCTBEHHOCTh pasHOCTU Ha N. IIpaBuna
BbIUMTaHUS.

6. Henenvie Ha MHOXXecTBe IN. CyljecTBOBaHMe U eJUHCTBEHHOCTh yacTHOro Ha N. IIpaBuna
Jle/IeHusl.

7. MHoxectBO N(Q. HeBo3MoxkHOCTB feneHus Ha 0. [JesieHre ¢ oCcTaTKOM.

8. Otpe3ok HaTypanbHoro psifa. Ero cBoiictBa. [lopsiikoBble M KOMMUeCTBEHHbIe HaTypasabHble
yucia. Cuer.

9. TeopeTHKO-MHOXKECTBEHHbIM MOAX0[ K NTOCTpoeHHt0 MHOKecTBa N. [ToHSITHe HaTypaJbHOTO
yKcsia ¥ Hys. OTHoIIeHus: «00sIbliie», «MeHbIIe», «paBHO» Ha N, UX CBOMCTBA.

10. TeopeTHKO-MHOXXeCTBEHHOe OIpe/ie/leHue CyMMbl L{e/lbIX HeOTPULIaTe/bHbIX YHCes
(u.H.4.). CBoticTBa cnokeHust B N.

11. TeopeTWKO-MHOKeCTBEHHOe Orlpejie/ieHue pa3HOCTU II.H.4. TeopeTUKO-MHOKeCTBeHHbI!
CMBICJT TIPaBW/T BbiunTaHusl. OTHOILIEHUs «OO0JIbIIe Ha...», «MeHbIIIe Ha ...».

12. TeopeTHMKO-MHOXXeCTBEHHOe OrpejiesieHre Tpour3BeeHrs1 1.H.4. CBOMCTBAa YMHOXXeHHs
B N. OnpejeneHre Npou3Be/ieHUs Uuepe3 CYMMY, ero TeOpPeTUKO-MHOXXeCTBEHHbIN CMbICIL.

13. TeopeTHKO-MHOXeCTBEHHOe OIpejie/leHre 4YaCTHOro Ii.H.4. TeopeTHKO-MHOKeCTBeHHbIN
CMBICJT TIpaBuUs JiesieHust. OTHOIIEeHUST «OO0JIbIIIe B...», «MEHBIIIE B ...».

14. HatypanbHOe uuC/IO KakK pe3y/lbTaT W3MepeHusi BequuuHbl. CMBIC/ apu(MeTHUeCKHUx
ornepalyii HaJl HaTypa/bHbIMU YUC/IaMU, SIBJISIOLMMUCS Pe3y/IbTaTOM M3MePEeHUs BeJTMUKHBI.

15. Tlonstme anroputMa. OCHOBHBIE CBOMCTBa aArOPUTMOB, HCIIO/Ib3yeMbIX B Hada/JlbHOU
LIKOJIe.

16. IlonaTtue cucreMbl cuuc/ieHusl. [103ULIMOHHBIE U HENO3ULIMOHHbIE CHUCTEeMbl CUMC/IeHUS.
[HecatuuHas cucrema cuuciaeHus (Z.c.c.). 3anmuch U Has3BaHue uucen B f.c.c. CyilecTBoBaHMe U
eJMHCTBEHHOCTH [IeCITAYHOM 3alMCH HaTypanbHOro uncia. CpaBHeHMe yuces B J.C.C.

17. Anroput™Mbl apudMeTUUeCKUX AelCTBUM Hafl HaTypabHBIMU UUC/IaMU B [1.C.C.

18. 3anmce ¥ Ha3BaHWe uucCe/l B IIO3ULMOHHBIX CHUCTeMax CUMC/IeHUsl, OT/JIMYHBIX OT
JecsiTnuHoM. CpaBHeHVe YKces B p-UUHOM CUCTeMe CUHC/IeHUS.

19. Tlepexo/ OT 3arycK uuces B /I.C.C. K €ro 3allucy B p-UYHOM crcTeMe CYMC/IeHUs U 00paTHoO.
ApudmeTnueckue 1elCTBUSI B P-UUHOM CUCTeMe CUMC/IeHUS.

20. OTHo11eHUe femuMOCTU Ha N(Q, ero CBOMCTBa.

21. JenuMoCTb CyMMBI, pa3HOCTH, TTpou3BeieHrs Ha IN(.

22, Tpu3Haku genumocTt. OO pU3HaK JenuMocTty [lackars.



23. Tlpoctble U cocTaBHble uwucia. CBoWcTBa NPOCThIX uucen. Peimero OparocdeHa.
BeckoHeYHOCTh MHOKECTBA MPOCTHIX yncen (TeopeMa EBk/nzia, TeopeMa 06 WHTepBaiax).

24. OcHOBHas TeopeMa apu(pMeTHKH. KaHOHMYeCKoe rpe/icTaB/ieHre HaTypabHOIO YUC/Ia.

25. HO/Jl u HOK, ux cBoiictBa. B3aumocssi3zs HOl u HOK HaTypa/ibHbIX urces.

26. Crioco6nr Haxoxkaenuss HOJI u HOK paByx U Oosiee HaTypa/IbHbIX UHCe/N. ANTOPUTM
EBknnaa.

27. IlonsiTHe TeKCTOBOM 3aziaur. CTPYKTypa TeKCTOBOM 3a7jaund. MeTo/Ibl U CITOCOOBI pellieHust
TeKCTOBBIX 3a7iau.

28. Dramnbl pellleHUsl TEKCTOBOW 3aJjauy, IPUeMbl UX BBITIOJTHEHUSI.

29. Buspl TeKCTOBBIX 3aj1a4.

30. MopenupoBaHye B poLjecce pelleHus: TeKCTOBbIX 3a/ay.

3 cemecTp

Tema 3. «PaciuypeHye NOHATHA YUC/Ia»

1. Tlomstue papobu. OrtHomleHne paBeHcTBA ApoOeil. [IoHATHE — TIOMOXKUTETBHOTO
parMoHaIbHOIO YUCIA.

2. ApudmeTtnueckue onpeparuu B Q+. MIx cBolicTBa.

3. MHoxecTBO Q+ Kak pacimpenue MHoxkecTBa NQ . CBoiicTBa MHOXKecTBa Q+ .

4. [lecaTryHble 1poby. ANropUTMbl apudMeTUUeCcKrX AelCTBUN Hajl HUMU.

5. beckoHeuHble TepyogUUecKHe AecATHUHbIE Apobu. ObpailjeHHe TIepUoANUecKUx Apobeii B
00OBIKHOBEeHHBIE (1 006paTHO).

6. HeobxopauMocTh  pacumpeHusi — MHoxKecTBa Q+. [TonaTie  MOJIOKUTE/ILHOTO
VppaLMOHa/ILHOIO YMCIIA.

7. MHOXeCTBO MOJOXKUTE/bHBIX [eWCTBUTEeNbHbIX uMcesl R+. Apudmernueckve onepayu
B R+.

8. [IlomoxurenbHble W  OTpULIATe/IbHbIE JIeMCTBUTE/bHbIE uucaa. MHOXeCTBO BCex
JleMiCTBUTeJIbHBIX uynces R.

9. OtHoweHue nopsizika B R. Apudmernueckue oneparyu B R.

Tema 4. «®yHknuu. YpaBHenus. HepaBencrsa»

1. Tlonsitne ¢ynxumu. Criocobb! 3aganus GyHkoyi. I'padmk ¢yHKpM. CBOMCTBA YKC/IOBBIX
byHKIU.

2. [Ipsimasi MpOMOPLIMOHABHOCTh, ee CBOMCTBA, rpaduk. [Ipumepsl.

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

4. JIvuneitHas QyHKLYs, ee CBOMCTBa, rpaduk. [Ipumepsl.

5. KBagpatnunast v ApoOHO-/TMHeHHAst GYHKL|U, UX CBOUCTBA, Tpaduku. [Tpumepsr.

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

7. BelpakeHHe C TIepeMeHHOM, ero 00/1acTh onpeesieHus. ToXAeCTBEHHO PaBHbIE BHIPAKEHHUS.
ToxkecTBeHHbIe Ipeobpa30BaHKs BbIPaKeHUM C TlepeMeHHOM.

8. YpaBHeHHe c oHOM TlepeMeHHOU. O06/1acThb OTpeZiesieH!sT 1 MHOYKeCTBO KODHEH ypaBHeHHsI.
PaBHOCubHBIE ypaBHeHUs1. [Ipumepnl. Teopembl 0 paBHOCUIBHBIX ypaBHeHUsX. CiefiCTBUS U3 HUX.
Perienue nnpumMepos.

9. YpaBHeHue c AByMs mnepeMeHHbIMU. [Ipumepnl. OOljee ypaBHeHue INpsIMOM. YpaBHeHue
OKpy>kHOCTH. CricTeMa ypaBHeHUH ¢ 1ByMsi lepeMeHHbIMU. CII0COOBI pellieHus CUCTEM.

10. HepaBeHcTBa C OJHOM TepemMeHHOW. PaBHOCUIbLHBIe HepaBeHCTBA. [IpuMeprl. Teopembl 0
paBHOCWIBHBIX HepaBeHCTBax. CrefcTBusi M3 HUX. PelleHne mpumepoB. Buiel anrebpanueckrx



HepaBeHCTB. Criocobbl ux perieHusi. CUCTeMbl U COBOKYITHOCTA HepaBeHCTB C OJIHOW TepeMeHHOM.
HepageHcTBa € ByMs [lepeMeHHBIMY, UX CUCTEMBI.

Tema 5. «J/1eMeHTbI reoMeTpUumn»

1. W3 wucropuu BO3HHWKHOBEHUSI U DPasBUTUS TeoMeTpyd. AKCHOMaTHUecKoe I10CTpPOeHHe
reOMeTpUH.

2. KoopauHaThl Ha TIpSIMOM U TJIOCKOCTH, WX IpeoOpa3oBaHue. PaccTosiHMe MeXAy AByMs
TOUKAMU Ha MPSIMOM U TJIOCKOCTH.

3. OOijee ypaBHeHUe TMpPSMON. YpaBHEHHWe TIPSIMOW JIMHUUA C YIJIOBBIM KO3(hGHUIIMEHTOM.
YcnoBuss mnapasielbHOCTH U TEePHEHAUKYISIPHOCTH [BYX IMpSMbIX. YpaBHeHHE IyuyKa IpSIMBIX,
MPOXOJAIINX uepe3 JaHHYH0 TOUKY. YpaBHEHUe TpsIMOW, MpOXOoAsilel uepe3 /Be 3aJaHHble TOUKMU.
Yron mexay aByms npsameiMu. Touka nepeceyeHus npsMbix. [Iprmepsl.

4. IToHsaTHe TeoMeTprUUecKoi GUTYpPbI Ha TVIOCKOCTU. ["'eoMeTpuueckue (Urypbl, U3yuaembie B
LIKO/IBHOM KypCe TJIaHUMEeTPUH.

5. [NocTpoeHne reomMeTpuueckux (UIyp € MOMOIIBIO LMPKYJs U JIMHENKU. JeMeHTapHble
3a/jaum Ha nocrpoenue. IIpumMepsl. DTarbl peleHus 3aauu Ha rocrpoenue. [Ipumep.

6. [TonsaTtre reomeTprueckoro Tesa. I[IoHATHE MHOrOrpaHHOU ITOBEPXHOCTHU, MHOTOTDaHHUKA.

7. Tlpu3ma, ee OCHOBHble XapaKTePUCTUKU. Buiabl mipusM. [300pakeHue TIpU3MbI Ha
IIJIOCKOCTH.

8. INMupammua, ee OCHOBHbIE XapaKTePUCTUKU. Buzbl mrpamuz. V300pakeHre mupamMubl Ha
IIJIOCKOCTH. Y CeueHHasi IMpaMu/ia.

9. Teopema [ekapra-Jiliepa O MHOrorpaHHUKax. I[IpaBW/bHbIE MHOTOIPAaHHUKH, UX
MOCTPOeHNe, CBOUCTBA.

10. LJunuHapryeckas MOBepXHOCTb, LUIUH/P, ero XxapakTepucTuky. Cekylijye U KacaTe/lbHble
IIJIOCKOCTH K LIWIUHJPY.

11. KoHuueckasi IMOBepXHOCTb, KOHYC, €ro xapakTepucTuky. Cekyljue U KacaTesbHble
MJIOCKOCTH K KOHYCY. Y CeUeHHbIN KOHYC.

12. Coepa. llap.

13. OcHoBHble TpebOBaHUsI K CTepeoMeTpUYeCKUM H300pakeHUssM. MeTozbl M300pa’keHust
MPOCTPAHCTBEHHBbIX (UIyp Ha TIOCKOCTH. OpTOoroHanbHOe TIpoeKTHMpoBaHWe. Meton Monxka.
AxkcoHometpusi. KabuHetHass mpoekius. LleHTpasbHOe  TIpoeKTHpoBaHue. IlapaienbHoe
ripoeKkTrpoBaHue. CBOMCTBa NapasienbHOro MpOeKTUPOBAHMUS.

Tema 6. «Be/ITMUMHBI»

1. TToHsiThe BelMuMHbI U ee W3MepeHusi. OCHOBHbIE CBOMCTBA CKa/lISPHbIX BETUUKWH.

2. InuHa oTpe3ka, ee u3mepeHre. OCHOBHbIe CBOMCTBA /IJTUH OTPE3KOB.

4. Ilnowazsb ¢GUrypel U ee OCHOBHbIe CBOWCTBa. V3MepeHure mowjafu (Urypbl C MOMOILBIO
nanetku. Vcriosnb3oBaHue GopMy: [7isl U3MepeHus U BbIUKC/IeHUs Tiyiolaau purypel. PaBHOBenkue u
PaBHOCOCTAaBJ/IeHHbIE (DUTYPHI.

8. O6beM Tena, ero usMepeHue. BerurciieHre o6beMa TIPU3MbI, Tapasuiesienurnea, TMpaMU/IbI,
LWIMHAPA, KOHYCa, 11apa.

9. Macca Tena ee usMepeHue U OCHOBHbIE CBOMCTBA.

10. ITpomeXyTKH BpeMeHH, UX U3MepeHre U OCHOBHbIe CBOMCTBA.

11. Y3 ucropuu KaneHjaps.

12. 3aBUCHMOCTHY MeXAY BeJIMYNHaMU.

13. Y3 uctopyu pasBUTUS CUCTEMbI eJMHUL] BeJIUKH.

14. MexayHapo/Has cucTeMa eJUHUL.



KpuTepun onjeHuBaHus (0LieHOUHOe cpeACcTBO - Onpoc)

OueHka Kpurepuu oLieHUBaHUs

OT/IMYHO

CTYJIeHT MCUepIIbIBarolLlle, 10C/1e/j0BaTe/IbHO, FPAMOTHO U JIOTHUEeCKH CTPOMHO
M3/1araeT MpOrpaMMHBIA MaTepHraJl, He 3aTPYZAHSETCs C OTBETOM ITpU
BU/|OM3MEHEeHUH BOIIPOCa, YMeeT CaMOCTOSITe/IbHO 000011aTh 1 U3/1araTb MaTepual,
He JIOTycKast OIIMO0oK

XOPOILO

CTYJAEHT TBEpAO 3HaeT HpOFpaMMHbIﬁ MaTepud/i, TPAMOTHO U MO0 CYILIEeCTBY
H3jiaraeT ero, He AOITYCKdeT CyLIeCTBeHHbIX HEeTOUHOCTeH B OTBeTe Ha BOIIpOC

YZI0B/IETBOPUTE/ILHO

CTyZIeHT OCBOWJI TOJIbKO OCHOBHOM MaTepuasl, HO He 3HaeT OT/Ie/IbHBIX JieTaslel,
JIOTTyCKaeT HETOYHOCTH TIPH OTBETE Ha BOIPOC, HeJJOCTAaTOUHO TIPaBUJIbHBIE
(bopMyIMPOBKH, HapyILaeT IOC/Ie0BaTebHOCT B M3/I0’KeHUH ITPOrPaMMHOT0
Marepuasa

Hey/I0B/IETBOPUTEJTBHO

OTBET CTY/IeHTa CO/IEPKUT CyIIleCTBeHHbIe TPOOe/Tbl B 3HAHUU OCHOBHOTO
CoJiep>KaHusl yueOHOM MPOrpaMMbl TUCIATIIHBI

5.1.8 TunoBble 3ajaHus (oneHouHOe cpeAcTBO - TecT) Al OLeHKH C(HOPMHPOBAHHOCTH
komnereniyu ITKP-4:

1 cemecTp

1 Hepeceqeﬂne:d MHOKeCTB A H B Ha3pIBaeTCA MHOKECTBO, KOTOpOe CHMBOJIHYECKH MOXKHO

3a1aTh CIeyHIHM 06p830]\1:

DANB={x/xec Aux e B}. 2)ANB={x/xe Amwmx € B}.

3) ANB={x/xe Aux ¢ B}. 4HYANB={x/x e Aux € B}.

2. MHOecTBa A 11 B Ha3pIBaroTCA paBHEIMH, eCiIl

I)(¥ xe B) xe Al

2)(¥xe A) xe B.

3) (vxeB)xe Au(V xe B) x € A.

4) MuoxectBa A 1 B uMeroT of1ie 371eMeHThI.

3. 13 12 cnoB MykcKoro poja, 9 xenckoro n 10 cpeaHero poma MOKHO BBIOPaTh IO OJTHOMY

CIIOBY KaJ10I'0 poJia CIeAYIOIIIIM KOTHYeCTBOM criocoboB

1) 1080; 2)31; 3) 1180; 4) 24; 5) 2541.
4. Ecan n3 100 yuamuxcs, H3y4JaromuxX aHIIHIICKH H HeMelKUil A3BIKH, 85 H3y4aroT aHIJIHI-

ckmuil, 45 — Hemenkuil, To 00a A3BIKa H3y9alOT cIeyiollee KOJIMUIeCTBO YeI0BEK

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

5. OOBeM MOHATHS «HapaLTeToTPaMMy - 3TO. ..

1) 9eTBIPEXYTONBHUK;  2) MHOKECTBO UeTHIPEXYTOIBHIKOB; 3) NIPAMOYTOJIBHIK;

4) MHOXXeCTBO IPSIMOYTOJIBHHKOB; 5) MHOXKECTBO IIapajllelorpaMMoB; 6) MapajulesIorpaMM;
7) cBolicTBa IPAMOYIOIBHIKA;  §) CBOIICTBA IapajuleorpaMma.

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

2 cemecCTp

1. AKCMOMaTHUeCKOe OTpeZie/ieHre CJI0XKeHUsT HaTypasibHbIX uncest. [TocTpoeHre TabMULbI CII0XKEHHUST

OJHO3HAYHBIX HATYPA/IbHBIX UM CEJI. 3aKOHBI CI0XKeHHUsI.




2. AxcuoMaTuueckoe oOrpefiesieHHe YMHOXeHUsl HaTypaibHbIX uucen. [locTpoeHue TabnLibl
YMHOXeHUs OJHO3HAaUHBIX HaTypaJ/IbHbIX Urcesl. 3aKOHbl YMHOKeHHsI

3. 3anuch M HasBaHWe 4KCel B MMO3ULMOHHBIX CUCTeMaxX CYMC/IEHUS, OTJIMYHBIX OT [eCSTUYHOW.
CpaBHeHue umces B p-UUHOM CHCTeMe CUMC/IeHHUs]

3 cemecTp

1. ApudmeTtnueckue orepaLjy HaJ, TOJI0KUTeIbHBIMU paljiOHaIbHBIMU UMCIaMU (0OBIKHOBEHHBIMU
Jpobsimu). CBOMCTBA 3TUX OTepariHid.

2. IlonoxxurtenbHble U OTpULaTe/bHbIE [EMCTBUTE/IbHbIe YKc/1a. MHOXXeCTBO BCeX /leHCTBUTEIbHbIX
ymcen R. OTHolieHue ropsiika B R. ApudmeTtrueckue onepaiyu B R

3. KoopayHaThl Ha MpsiMO# U TJIOCKOCTH, UX Mpeobpa3oBaHue. PaccTosiHie Mexly BYMsI TOUKaMH Ha
MPSIMOM U TJIOCKOCTH.

4. Obujee ypaBHeHUe TPSIMOW. YpaBHeHHe TPSIMOM JIMHUM C YTJIOBBIM Ko3¢duureHToM. PopMyibl
aHa/IMTUYeCKOU reOMeTpUm

5.3.2 TumnoBbie 3asaHusi (OLeHOUYHOe CPeACTBO - KOHTpoO/IbHBbIE BOMPOCHI) I OLEHKH
copmMupoBaHHOCTH KoMneTeHIMU Y K-2

2 cemMecCTp

1. TeopeTUKO-MHOXXEeCTBEHHBI CMBICJT HATypa/JlbHOTO UHCJIa, HYJIsl, OTHOIIEHUH «Ooblie»,
«MEHBIIIe», «PAaBHO».

2. TeopeTUKO-MHO>XeCTBEHHBIM CMBIC/I CyMMbI M Pa3HOCTH LieJIbIX HEOTpHULaTe/TbHbIX YMCes, CBOUCTB
CJIO>KEHUS], OTHOILIEHUI «DO0JIbIIe Ha...», «MEHbIIIE Ha...».

3. TeopeTHKO-MHOXXeCTBEHHBIM CMBIC/ MPOM3BEIeHUs] U YaCTHOIO Lie/IbIX HeoTpHULaTebHbIX YKCel,
OTHOIIIEHUH «DO0/IbIIIe B ...», «<MEHBIIIE B ...».

4. TloHsaTHe TeKCcTOBOM 3afaud. CTpPyKTypa TeKCTOBOW 3aZiaud. MeTojbl M CIOCOObI pellleHus
TEeKCTOBBIX 3a/jay.

5. DTarnbl pellieHus] TeKCTOBOU 3alaui, IPUeMbI UX BbITIOJIHEHUSI

3 cemecTp

1. ITocTpoeHue reoMeTpUUeCcKUX (PUTyp C TIOMOILLBIO LIUPKYJIS Y JIMHEUKU. D/ieMeHTapHble 3a/laul Ha
IOCTPOeHKe. JTallbl pellieHrs 3a/auy Ha IocTpoeHure. [Tpumepsl.

2. Tlonstue reomerpuueckoro Tena. [IoHSTHMe MHOrorpaHHOW IOBEPXHOCTH, MHOTOTPaHHMKA.
Teopema

3. dekapta-Jiinepa 0 MHOrorpaHHuKax. [IpaBuibHble MHOTOTPaHHHKU.

4. [ToHsiTHEe BeIMYUHBI U ee M3MepeHUsi. OCHOBHbIE CBOMCTBA CKa/ISIPHBIX BETMUMH

5. 3aBMCHMMOCTH MeXy BeJIMYMHaMU

5.3.3 TumnoBbie 3apaHusi (oLeHOUYHOe CPeACTBO - KOHTpoO/IbHBbIE BOIPOCHI) MJIA OLEHKHU
copmupoBanHocTu KomnereHiuu [TKP-4

2 cemecCTp

AKcuomaTuueCcKuii MeTo/] MOCTpoeHus1 Teopuu. AkcromaTrKa [leaHo. [ToHATHe HaTypa/JbHOTO YMUC/IA
U MHO>KecTBa N.

MeTtop MaTemaTUueCKoW UHAYKLMU. [IpriMepbl

INoHsiTHE OTHOIIIEHUST «MeHbIIe» Ha MHo)KecTBe N. Ero cBoiicTBa.



CpotictBa MHOXecTBa N (6eCKOHEUHOCTh, AMCKPETHOCTb, VIIOPSAJOUEHHOCTh, CYIIleCTBOBaHHE
HavMeHbIIIero 3/1eMeHTa).

MOHOTOHHOCTB CJI0KEHUSI U YMHOKEeHUS.

Boruutanve Ha MHOXkectBe N. CymjecTBoBaHMe U e[MHCTBEHHOCTb pasHocTh Ha N. Ilpasunia
BbIUMTAHUS.

Henenuvie Ha MHOXKecTBe N. CyljecTBoBaHHe U eIMHCTBEHHOCTh YyacTHOro Ha N. IlpaBuia genenus.
MHoxxectBo N(Q. HeBo3MoxkHOCTB feneHus Ha 0. [JeneHre C 0CTaTKOM.

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

HatypanbHoe unc/io Kak pe3y/bTaT u3MepeHUs BeJIMuuHbl. AprdMeTHyecKre orepalyy Hafl YMCc/IaMHy,
MepaMU BeJIMUMH.

[Tonsitne anroputMa. OCHOBHbIE CBOWCTBA aArOPUTMOB, MCIO/Ib3yEMbIX B Hada/JbHOW LLIKOJE.
Crioco0ObI 3armucy anropyutMoB. TIpremMbl TOCTPOeHHsT airOPUTMOB

[TonaTtue cucremsl curcieHust. [T03ULMOHHBIE U HETTO3UL[MOHHBIE CUCTEeMbl CUMC/IEHUS.

HecAThuHasi cucTeMa CUudC/leHus. 3anyicb W Ha3BaHUe 4Uucel B JIeCITUUYHOW CUCTeMe
cuncsienusi. CpaBHeHHe YMCesl B IeCATUUHOM CUCTeMe CUUC/IeHUS].

AJITOPUTM C/I0)KE€HHSI YU BBIUMTAHUs1 HaTypa/IbHbIX UMCes B IeCSTUUHON CUCTeMe CUMC/IeHUs.
AJITOPUTM YMHO>KEHUS U [le/ieHUs1 HaTypaibHbIX UMces B IeCSTUUHON CUCTeMe CUMCIIeHUS.

[Tepexof OT 3amucy uuces B [IeCATUYHOM CHUCTeMe CUMC/IEHUS] K ero 3alucu B P-UYHOM CHCTeMe
cuucaeHus u obpaTHo. ApudmeTuueckre AelCTBUS B P-UUHOU CUCTEMe CUMC/IeHHSI.

OTHoIlIeHWe [1eTMMOCTU Ha MHOXKeCTBe 1ie/IbiX HeoTpHljaTe/bHbIX YKCe/ ero CBoicTBa. JlesMMocTb
CyMMBbI, Pa3HOCTH, [IPOM3Be/IeHUs.

[Mpu3Haku genuMmocTy Ha 2, 3, 4, 5, 9, 10, 25 B ZileCITUYHON CUCTEMe CUHCIeHUSI.

[Tpoctbie ¥ cocTtaBHble uMcia. CBOMCTBA MpOCThIX uyucesn. Peilero OpaTocdeHa. beckoHeuHOCThb
MHOKeCTBa TPOCThIX urces (TeopeMa EBKizia, TeopeMa 06 WHTepBasiax).

OcHoBHas TeopeMa apudmMeTrku. KaHoHMUeCKoe npe/icTaB/ieHre HaTypa/lbHOTO UKC/a.

HO/] v HOK, ux cBotictBa. Bzaumocss3s HO/] 1 HOK HatypanbHBIX YKCell.

Crioco6s1 Haxoxearst HOZl 1 HOK gByx 1 6osiee HaTypabHBIX YKCeNT C TIOMOI[BI0 KAHOHUYECKOTO
npepcTaBieHus. Aaroput™m EBKiva

3 cemecTp

HeobxoaumocTs pacimipenust MHo)kecTBa NQ 10 MHOXKecTBa Q+, /[poOb Kak pe3y/ibTaT U3MepeHUst
JUTMHBI oTpe3Ka. OTHolleHWe paBeHCTBa Apobeti. [ToHSTHE TOM0XKUTETBHOTO PALMOHAIBFHOTO UYKC/Ia
3anuch MOJI0KUTETLHOTO PAL[MOHAIBHOTO YKMC/Ia B BUJIE IeCITUYHOMN IPOOH. AJITOPUTMBI
apubMeTHUUeCKUX OTepalyuii HaJ IeCITUYHBIMH JPO0SMU

BeckoHeuHble ITepUoinUYecKre JiecaTHUHbIe Apobu. ObpalieHre MepruoAnUYecKux Ipodeii B
00OBIKHOBeHHBIE (M 00paTHO).

HeobxoaumocTs pacivipenys MHOXecTBa Q-+. [ToOHATHE MOMOXKUTEILHOTO UPPAIIMOHATBHOTO YHC/IA.
MHO>XeCTBO TOJIOKUTE/TbHBIX JeMCTBUTE/ILHBIX Uukce R+. ApudmeTrueckue orepaiyu B R+.
YuicioBoe BhIpa)keHHe 1 ero 3HaueHue. Unc/ioBble paBeHCTBa U HePaBeHCTBA, X CBOMCTBA.
BripakeHue c riepeMeHHOM, ero 06s1acTh onpefiesieHus. ToxX/jeCTBeHHbIe TIpeoOpa30BaHus
BbIpa>kKeHMi C riepeMeHHON. ToK1eCTBO.

[ToHsATHE ypaBHEHUS C OJJHOM TlepeMeHHOW. PaBHOCH/IbHBIE ypaBHeHUs1. TeopeMbl 0 PABHOCUTBHOCTH
ypaBHeHU!

CucTeMbl ypaBHEHUH C IByMsI TepeMeHHbIMU. MeTo/ibl UX pelleHusl.



[NoHsATHE HepaBeHCTBa C O/[HOM TlepeMeHHOM. PaBHOCH/IbHBIE HepaBeHCTBa. TeopeMsl 0
PaBHOCUJILHOCTH HEPAaBEHCTB.

CucTeMbl ¥ COBOKYITHOCTH HEPABEHCTB C OJJHOU NepeMeHHOM. HepaBeHCTBa € IByMsl IepeMeHHbIMU,
VX CUCTEMBI.

IMTonstre pyukuyu. Criocobsl 3aauus GyHKIMM. ['paduk GyHkimy. CBOHCTBA YMCIOBBIX (DYHKIIUM.
[psimasi u oOpaTHasi POMOPLIMOHAIBHOCTH, UX CBOMCTBA, Tpaduku. [IprmMepsl.

JIuHeliHas ¥ KBafipaThuyHasi QYHKILMM, UX CBOMCTBA, rpaduku. ITpumepsl.

W3 ncropry BOSHUKHOBEHUS U Pa3BUTHSI FeOMeTpUU. AKCHOMaTUUeCKoe MOCTPOeHre reOMeTpum
[TonsiTvie reoMeTpUUECKOM (UTYpPbI Ha MJIOCKOCTHU. ['eoMeTpuueckue GUryphbl, M3ydyaeMble B
IIKOJIbHOM KYypCe M/IaHUMeTpUur

[Tpu3ma u mupamu/a, UX OCHOBHBIE XapaKTePUCTHKU. V300pa>keHue MPU3MbI ¥ TUPaMU/IbI Ha
TJIOCKOCTH.

Tesa BpaltieHusi, UX OCHOBHbIE XapaKTePUCTHUKU, M300pakeHHe Ha TUIOCKOCTH

[JnHa oTpe3ska, ee usMepeHre. OCHOBHbIE CBOWCTBA JJIMH OTPE3KOB.

[Tnomazak GuUrypsl v ee oCHOBHBIE cBoMCTBA. CIoCcOOBI M3MepeHwUs TIoIIaau Gpurypsl. PaBHOBe/KYe
Y pPaBHOCOCTaBJ/ieHHbIe (DUTYPBI.

O6nbeM Tena, ero u3Mepenue. Beruriciienue 00beMa MpU3Mbl, TIapasuiesienuesia, MIpaMu/bl,
LWIKH/pa, KOHYCa, L1apa.

Macca Tesa ee u3MepeHHe ¥ OCHOBHbIE CBOMCTBA.

[Tpome)XyTK1 BpeMeHH, UX U3MepeHHe U OCHOBHbIe CBOWCTBA. VI3 ncTopuu KaneHaapsi

Kputepuu onjeHnBaHus (0LleHOUYHOEe CpeCTBO - KOHTPO/IbHBIE BOIIPOCHI)

OneHka Kpurepuu orjeHrBaHUs

CTYyAEHT FJ'Iy6OKO Y TIPOYHO yCBOWJI B€Ch HpOFpaMMHLIﬁ MaTepuarsi,
OT/IMYHO <
HcuepIibiBaroiie, rnocjiea0Bare/;ibHO, 'PaMOTHO M JIOTHYECKH CTPOMHO €TI0 KM3/iaraeT

CTYZ,eHT TBep/l0 3HaeT NPOrpaMMHBIN MaTepHaJ, FPaMOTHO U IO CyIL[eCTBY
XOpOLLO N
P v3jaraeT ero, He JIOIlyCKaeT CyleCTBEHHbIX HeTOUHOCTell B OTBeTe Ha BOIIPOC

CTYyAEHT OCBOMJI TOJIBKO OCHOBHOH MaTepuasl, HO He 3HaeT OTAe/IbHBIX ,Z[ETHJ'IEEI,
YAOBJIETBOPDUTE/IBHO AOIIyCKAeT HETOYHOCTHU, HEJOCTATOUHO IIPpaBU/IbHbIE CbOpMYHI/IpOBKI/I, HapymiaeT
noc/ie10BaTe/IbHOCTD B M3/I0)KEHWU IIPOrPaAMMHOI'0 MaTepUasia

OTBET CTYJIeHTa COJIePKUT CYIIleCTBeHHbIe MPoOesTbl B 3HAHUH OCHOBHOT'O
HEeyZOBIeTBOPUTEILHO .
cofiep>KaHusl yueOHOM TPOrpaMMBbl TUCIATIIHBI

5.3.4 TunoBble 3ajaHus (OLlEHOYHOE CPeACTBO - 3ajauM) A1 OLeHKH C(OPMHPOBAHHOCTH
KoMmeTeHIiuu YK-1

2 cemecCTp
1. O6BsICHUTE, TIOUEMY HIDKeIIPUBeleHHbIe 3a/IaUM PEIIat0TCs CI0KEHUEeM:
a) M3 xopoOKu BbIHY/M CHavasa 4 KapaHjaila, a moToM 2 KapaHzaiia. CKOJbKO KapaHZallen
BBIHYJIM 13 KOPOOKH?
6) B mapke 9 6epe3. l1x Ha 3 MeHbI1e, yeM esieil. CKOJIBKO esieil B Tlapke?



2. Kak W3MeHUTCS CymMMa, eC/ii: a) OJJHO M3 CJlaraeMbIX YBeJMUMTh Ha 2; 0) ofHO U3
C/laraeMbIX YBeIMUWTh B 2 pa3a; B) KaXK70e U3 cjlaraeMbIX YBEeJWUUTb Ha 2; T') KaXK[J0e U3 C/laraeMbIX
YBEJIMUUTE B 2 pa3a. BeicKa3aHHbIe TIPe/TIO/I0KEHUS JOKaKUTe B 0011leM BU/E.

3. Wcnonb3ys TeOpPeTUKO-MHOKECTBEHHOE OTpeie/ieHre Pa3HOCTU 1e/TbIX HeOTpPHUIaTe/IbHBIX
yKCeJsl, MIOKaKUTe, uTo: a) 7-5=2;6)6-6=0;B8) 4 -0 = 4.

4. YcTaHOBUTe Ha OCHOBAaHWM KaKHX 3aKOHOB TTPOM3Be/IeHbI peoOpa3oBaHMs:

a)26-15=26-(3:5)=26-(5-3)= (26-5) " 3;

0)5:(12+44)=5-12+5-44=5-12+5-(40+4)=5-12+5-40+ 5 - 4;

B) 103-62=(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. OOBsICHUTE, TTIOUEMY TIPHBeZIeHHbIEe HIDKE 3a/lauMl PelaroTcs JeHCTBUeM Jle/IeHus:

a) 6 KyCcKOB caxapa pa3/ioKWIM B CTakaHbl C yaeM, M0 2 KycKa B Kaxzbli. Ha ckosibko
CTaKaHOB XBaTWUJIO caxapa?

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

3 cemecTp

1. 3anumuTe TpU Apobu, paBHbIe ApoOsM: a) 2/5; 6) 6/48. Vicnonp30Banock JIM TIPU 3TOM
OCHOBHOE CBOMCTBO APOOH.

2. Hatizute apo0Ob, paBHYIO 5/7, y KOTOPOW CyMMa UYMC/TUTeNsI U 3HaMeHaTesisi paBHa 48.

3. Haligure npaBuibHbIe ApoOH, KaXkasi U3 KOTOPBIX: a) TPH YBEJIMUEHUU ee UHUC/TUTENS U
3HaMeHaresst Ha 1 CTaHOBUTCS paBHOW 1/4; 0) MpU yBe/JMUeHUM ee UMC/IWTeNsl U 3HaMeHaTesst Ha 1
CTaHOBUTCSI paBHOW 1/2.

4. Jokakute, 4To B Q+ BbIMOJIHsIeTCS cooTHoLleHre a-(b+c)=a-b-c,ecmma>b+ c.

5. [IpesacTaBbTe B BUZEe HECOKPAaTUMOW OOBIKHOBeHHOM Apobu a) 6,041(27); 6) 6,(7); B)
7,2(3); 1) 1,35); n)13,4(72).

6. B ropome Tpu cpeaHue wWIKOAbl. YucCio yualmxcsi TepBod IIKosbl coctaBmser 0,3
yualyxcst BCeX IIKOJI, BO BTOPOH IIKO/ie yuamuxcs B 1,5 pasa Gosiblile, yeM B TIepBOM, a B TpeTbei
mKosie Ha 420 yyJaluxcs MeHblile, ueM BO BTOpoi. CKOJIbKO BCET0 yUallluXCsl B TPeX CPeJHUX IIKO0JIax
Y CKOJIbKO B KaXKJIOM?

7. Havipure Tpu mepBbIX JeCATUYHBIX 3HAaKa CYMMBl X + y, en: a) X = 2,34871..., y =
553724...; 06)x=2/3,y=m.

5.3.5 TumnoBble 3ajjaHusi (OLEHOYHOEe CPeACTBO - 3ajiauM) A OIeHKH C(HOPMHPOBAHHOCTH
KoMreTeHIIUu YK-2

2 cemecTp

1. JBy3HauHOe 4KC/I0 OKaHuMBaeTcs uudpoit 3. Eciu cymmy ero uyMdp yMHOXWUTL Ha 4, TO
TIOTYYMTCSI YMCII0, 3aTIMCaHHOe TeMH ke Liidpamu, HO B obpaTtHOM nopsizike. HaiiuTe 370 umco.

2. TlpuBepuTe TIpUMep C/IOKEHUs [BYX Tpex3HauyHbIX uyucesn. OOOCHyiTe, Kakue
TeopeTHYeCcKHe T0JI0KeHHs JieXkaT B OCHOBe a/JlfOPUTMa C/IOKeHUSI STUX UKrcerl.

3. B Kakoy cucTemMe CUMC/IeHUSI MCTUHHO PaBeHCTBO: 23x + 14x = 42x7?

4. ITpoCThIMM MM COCTAaBHBIMM SIBJIAKOTCA JaHHbIe unciaa: 139, 331, 819, 2217

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

3 cemecTp



1. Jana tpanetuss ABCD: A (1; 3), B (-2; 8), C (0; 7), D (5; 1). Haiiaute a/vHy ee cpefHel
JTUHUM.

2. Cpemu yKa3aHHBIX HIWKe YpaBHeHUW HaliauTe ypaBHeHUsI Tapasuie/ibHbIX U
TnieprieHIUKYISIPHBIX TTPSIMBbIX:

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; )y =-2x + 8.

3. Borunciiute 06beM NpaBUIbHOM TPeyro/IbHOM MUpaMU/ibl, €C/IM CTOPOHA OCHOBaHUs 9 cM, a
O6okoBoe pebpo paBHO 12 cM

4. Kak M3MeHUTCS TUIOLa/ib MPSIMOYTO/IbHUKA, eC/Ii: a) OCHOBaHNe U BBICOTY €r0 yBe/IUYUThb
B 3 pa3a; 0) ocHOBaHMe U BBICOTY YMEHBLIUTb B 2 pa3a; B) OCHOBaHHWE YBEJUUUTb B 3 pasa, a BHICOTY
YMEHBUINUTE B 3 pa3a; I') OCHOBaHKe YBeIMUMUTh B 2 pasa, a BbICOTY He U3MeHSTh?

5. Macca 3emiu pasHa 5,976 - 1024 kr. Beipasute 3Ty Maccy B ToHHax. Ha ofHy uallky

BECOB II0JIOKU/IM KYCOK MbUIa, @ Ha JPYrYyH — Takoro ke Kycka 4 eie 50 r. Becbl HaXoAaTcs o
paBHOBecud. KakoBa Macca Kycka Mblia?

6. Mimeercst 9 kr kpymiel ¥ rupu B 200 T 1 50 r. Kakum o6pa3om B Tpu rprema B3BeCHTh Ha
Becax 2 Kr KpynbI?

7. Ilnomaap MpAMOYro/sbHUKa 8 om?

, €ro OCHOBaHMe X CM. 3alulIuTe ypaBHeHUe,
BbIpa)karolljee 3aBUCHMOCTb BbICOTHI MPSIMOYTO/IbHUKA OT €r0 OCHOBAHHS, U MOCTPOiTe rpaduK 3TOM

3dBUCHUMOCTH.

5.3.6 TunoBble 3ajaHus (OLlEHOYHOE CPeACTBO - 3ajfauH) AJIA OIeHKH C(hOPMHPOBAHHOCTH
KomneTtenuu [TKP-4

2 cemecTp

1. Joka>kiTe paBeHCTBO MeTOZOM MaTeMaTUueCKOW UHIYKLIUU:
n-(n+1)

o)

“

1+2+3+...+ﬂ:

2. Ilpu penennu umcen a u bHa 12 nomyvaercs oguH M TOT ke ocTaTtok 7. Kakoil ocTaTok
TOJTyYUTCS TIPU JieJieHrH Ha 12 umcsia: a)a+b; 6)a—b;c)a - b.

3. Wcnosnb3ysi TeOpEeTUKO-MHOXXeCTBEHHYH0 TPaKTOBKY OTHOILEHUS «MEHbILIe», TOKaKUTe,
uTOo a)0<1; 0) 4 <6; B)3<7.

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

3 cemecTp

1. 3amuiuTe Tpu ApobH, paBHBIe ApobsiM: a) 2/5; 6) 6/48. Vcrionb3oBanock M TIPU 3TOM
OCHOBHO€ CBOKCTBO JJpO0OH.

2. HailinuTe apo6b, paBHYy!O 5/7, y KOTOPOM CyMMa UMC/IUTeNs ¥ 3HaMeHarTesisi paBHa 48.

3. HaiiguTe mpaBwibHbIe Apo0OU, KaXK/ash U3 KOTOPBIX: a) MPYU YBeTMUEHUU ee UNCUTEeNs U
3HamMeHaresiss Ha 1 CTaHOBUTCA paBHOU 1/4; 6) MpW yBeIMUeHWM ee UMC/TUTe/S W 3HaMeHarens Ha 1
CTaHOBUTCS paBHOU 1/2.

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

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



6. B ropome Tpu cpegHue IIKOMbL. UYMC/IO ydyaluxcsi MepBOM IIKO/bl coctaBisieT 0,3
yuaIuxcsl BCeX IIKOJI, BO BTOPOM IIKOJe ydJauuxcs B 1,5 pa3a Oosblile, 4eM B IEPBOM, a B TpeTbei
mKosie Ha 420 yyJaiuxcs MeHblie, yueM BO BTOpoi. CKOJIbKO BCET0 YUallluXcsl B TPeX CPeJHUX LIKO0J/Iax
Y CKOJIBKO B Ka)KJJOW?

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

Kputepumu orjeHnBaHus (OL[eHOUHOE CPeACTBO - 3afauu)

Ouenka Kpurepun onieHuBaHUsA

CTYZAEHT IMMPaBUJ/IbHO TIDUMEHSET TeOpEeTUUECKUE ITOJ/I0OKEHWA U BAdJeeT
OT/IMYHO HEO6XOAI/IMLIMI/I YMEHHAMU U HaBbIKaMU T1PU BBITIOJTHEHHWHU TTPAKTUYECKUX 3aﬁ[aHHI>i,
He 3aTPpyAHAETCA C OTBETOM MDY BUJOW3MEHEHUUN 3aldHUS

CTYAEHT MOXXET ITPABU/IbHO MTPUMEHATH TeOPETHUECKHE TTOJI0OKEHUA U Ha
A0CTaTOYHOM YPOBHe BJ/iaJieeT HGO6XO,£[I/IMI>IMI/I YMEHHSIMHU U HaBbIKaMU I1pU

XOpOLLO N
P BBINOJIHEHWY NPAaKTUUYeCKUX 3a/jJaHNl, HO 3aTPY/AHSETCsl C OTBETOM IIpU

BU/IOM3MEHeHUH 3aJjaHus
CTYJeHT 3aTpyJHseTCs IIPYU IPUMeHeHUH TeopeTUUecKre MOoI0KeHnH py

YZI0B/IETBOPUTE/ILHO BBITIO/THEHUY TTPAaKTHUeCKHX 3a/laHuH , He JOCTaTOYHO BrafieeT HeoOX0[UMbIMU
YMeHUsIMU Y HaBbIKaMH, 3aTPY/JHSIETCS C OTBETOM IPU BUJOM3MEHEeHNH 3a/laHus
CTYZIeHT He yMeeT UCI10JIb30BaTh [10/1yueHHbIe TeOpeTUUecKye 3HaHUsI IIPU

HeY/I0B/IeTBOPUTE/ILHO

peleHrH IpakKTUYeCKUX 3aaud

6. YueGHO-MeTOfMUECKOEe M HH(OPMaLMOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/y/151)
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riep. 1 gor. - Mockga : FOpaiit, 2022. - 568 c. - (Briciiiee ob6pa3oBanue). - URL:
https://urait.ru/bcode/489023 (gata obparenus: 05.01.2022). - ISBN 978-5-534-12889-5 : 1679.00. -
Tekcrt : snekTpoHHbIH / DBC "FOpaitt"., https://e-1ib.unn.ru/MegaPro/UserEntry?
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2. lopodeeBa A. B. Briciiast MaTeMaTyKa /i1 TYMaHUTAPHBIX HalpaB/IeHUH : yueOHUK /1715 6akaiaBpoB /
A. B. lopodeeBa. - 3-e u3f. ; nep. u Aor. - Mocksa : FOpaiit, 2022. - 400 c. - (bakanaBp.
Axanemuueckuii Kypc). - URL: https://urait.ru/bcode/509141 (gata obparrenus: 14.08.2022). - ISBN
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3. Cegpix U. FO. Briciias MaTeMaTyKa /171t TyMaHUTapHbIX Hanpaiennii / Cenpix U. FO., I'pebeHImkoB
1O. B., IlleBeneB A. FO. - Mockga : FOpaiit, 2022. - 443 c. - (Beiciiee obpa3zoBanue). - URL:
https://urait.ru/bcode/489374 (nata obparrenus: 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.
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1. Besomrcras A. B. Pa3BuTue 0oruueckoro MbIIIIeHUs MJIaIIIMX IIKOJILHUKOB / besomrcras A. B.,
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URL: https://urait.ru/bcode/493172 (mara obparenust: 14.08.2022). - ISBN 978-5-534-06612-8 :
1009.00. - Tekcr : 3nekrpoHHbIY // OBC "FOpaut"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=817272&idb=0.

3. Metoavka 00yueHust MaTeMaTHKe B 2 u. YacTh 1 : YuebHUK 7151 By30B / oz pef. [Toaxogosoit H.C.,
Cuerypogoti B.J1. - Mockga : FOpaiit, 2021. - 274 c. - (Boiciiee o6pa3oBanue). - ISBN 978-5-534-08766-
6. - TexcT : snektpoHHbIH / DBC "FOpaitt"., https://e-1ib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=767351&idb=0.

4. Metopvika oOyueHust MaTematuke B 2 u. Yacts 2 / mog pea. [Togxomosoii H.C., CHerypogotii B.1. -
Mockga : FOpaiir, 2022. - 299 c. - (Boiciiee obpa3oBanue). - URL: https://urait.ru/bcode/490417 (gata
obparrenust: 05.01.2022). - ISBN 978-5-534-08768-0 : 759.00. - Tekcr : 3nekTpoHHsIii // 3BC "HOpait".,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=786760&idb=0.

5. [TaBmouenko FOpwuii ButanbeBnu. Briciias MaTeMaTHKa /ij1si TYMaHUTAPHBIX HAIIPaBIeHUH : YueOHUK
Y MPaKTUKyM A71s1 By30B / [TaBmrouenko FO. B., Xaccan H. I1I. ; oz o6 pea. ITamrouenko FO. B. - 4-e
u3g. - Mockga : FOpaiit, 2020. - 238 c. - (Beiciiee o6pazoBanue). - ISBN 978-5-9916-7037-1 : 479.00. -
Tekcrt : anektpoHHbi // DBC "FOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=566527&idb=0.

[TporpammHOe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C COJlePyKaHHEM IMCIATUIAHBI):

JIuiieH31OHHOE TIpOrpaMMHOe oOecrieueHue: OriepalioHHasi cucteMa Windows.
JIutieH31oHHOE TIporpaMMHOe obecrieuerne: Microsoft Office.

IMpodeccroHanbHbIe 6a3bl JAHHBIX ¥ UH(POPMAL[OHHbIE CTIPABOYHBIE CUCTEMBI

Poccuiickuii uHgekc HayuHoro uutupoBanus (PUHLI), nnatdopma Elibrary: HatjioHanbHast
vH(hOpMallMOHHO-aHa/IUTHYecKas cucteMa. Ajipec goctyma: http://elibrary.ru/project_risc.asp
CB00OO/HO pacripocTpaHsieMoe MporpaMMHoe obecrieyeHue:

niporpaMmMHoe obecrieuenue LibreOffice;

riporpaMMHoe obecrieueHure Yandex Browser;

OneKTpoHHBIe OUOMOTEeUHbIE CUCTEMBI U OMOTMOTEKHU:

OnekTpoHHas 6ubmmoTeuHas cuctema "Jlanes" https://e.lanbook.com/

OnekTpoHHas 6ubmoTeuHasi cuctema "KoHcynbTaHT cTygeHTa" http://www.studentlibrary.ru/
OnekTpoHHas 6ubmoTeuHas cuctema "FOpaitt"http://www.urait.ru/

OnekTpoHHas 6ub/MMoTeuHasi cucteMa "Znanium" http://znanium.com/

dyHaamenTanbHas oubmoreka HHI'Y www.lib.unn.ru/

Caiit bubmmoTteku Ap3amacckoro pummana HHI'Y. — Axgpec gocrtyma: lib.arz.unn.ru
[Memarornueckas bubsmoreka: http://pedagogic.ru/

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

W3parensckuii oM «IlepBoe ceHTsi0Opsi»: http://1september.ru/



«Bpiciiee obpa3oBanue B Poccru»: HaydHO-TIejaroruueckuii KypHaa MuHHCTepcTBa 00pa3oBaHus U
Hayku P®: http://www.vovr.ru/

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

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

IMopTan «CoBpeMeHHast LiudpoBasi obpa3oBartesbHas cpefia Poccutickoit @epepalium»
https://online.edu.ru/public/promo

7. MaTepHa/IbHO-TeXHHYeCKoe ofecreyeHUe JUCLUILIMHBI (MO/Y /1)

YueOHble ayUTOPUM [i/is TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPEeHHBIX 00pa3oBaTe/bHOU
MPOrpaMMOM, OCHaIlleHbl MYJIbTUMEeJUNHBIM 000py/j0BaHHEeM (TPOEKTOp, 3KpaH), TeXHUUeCKUMHU
cpeAcTBaMU 00yYeHHs, KOMITbFOTEpaMH.

[TomerrieHusi 711 CAaMOCTOSITENTBHON pabOThl 00YYArOIUXCsl OCHAIleHbl KOMITbIOTEPHON TEeXHUKOU C
BO3MOXXHOCTBIO TIOJK/IOUeHUs1 K ceTu "WHTepHeT" U obecrieueHbl [JOCTYTIOM B 37€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Tporpamma cocrtaBieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
no/iroToBKY/ crierabHOCTH 44.03.01 - Tlegarornueckoe obpa3oBaHue.

ABTop(b1): @PponoBa JabBrpa BiagumupoBHa, KaHAWAT Mejaroruueckux Hayk, JOLeHT.
Perjensent(s1): @énoposa CeTnana BiaguMupoBHa, KaHAWAAT [1e,arornueckrx Hayk.
3aBeayroumii kKadeapoii: I'yceB [IMutpuii AnekcaHpoBuY, KaHAUAAT e/jarornyecKux Hayk.

ITporpamMma ozo6peHa Ha 3acefjaHuu MeToAnueckoi Komuccur ot 10.01.2024, mpoTtokon Ne 1.
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