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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmza 51.0.07.03 MaremaTtrka OTHOCUTCS K 00si3aTe/IbHOM uacTy 00pa30BaTeIbHOM TIPOrPaMMBI.

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

oyeHusamb cmeneHb Ux

dopmupyemsbie IInanupyemMbie pe3y/ibTaThl 00yueHus mo gucnuminde | HanMeHoBaHHe OI{EHOYHOIO CPEACTBA
KOMIIeTeHI{MH (Mofgyn0), B  COOTBETCTBMM C€ HHAUKATOPOM
(xof, cofep>kaHue | JOCTH)KeHHs KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | Pesysbrarsl 00yueHust s Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCIUII/INHE KOHTPOJIA MPOMEe)XKyTOUHOMH
(xog, cozieprkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
YK-1: CnocobeH HYK-1.1: 3Haem npuHyunbl HUYK-1.1: AydumopHas
ocywecme/simb cbopa, ombopa u 0606weHuss  |3Hamb npuHyunbl oméopa u KOHMpOo/bHasi paboma DK3AMEH:
NOUCK, Kpumuyeckuu | yychopmayuu, cneyuguky 0606WjeHus Mamemamuyeckoil 3adanus 3adauu
aHanus u cuHmes
cucmemMHo20 nodxoda 0 uHpopmayuu, cneyugpuxy K
ungopmayuu, OHMPpOsbHbIE
pewleHusi NoCMAaeneHHbIX cucmemMHo20 nodxo0a 0
npumeHsmb 80Nnpochbl
cucmemnbiii nodxod  |330au. peueHuUst nocmasaeHHbIX 3a0ay 8
st HNYK-1.2: Ymeem npoyecce usyueHust mem Kypca
peleHus npuobpemams Hoeble 3HaHUA | «Mamemamuka»
nocmasneHHbIX 3a0a4 | Ha OCHOBe aHAAU3d, CUHME3d U
opyaux mMemooos;
o4 HYK-1.2:
ocyujecmensimb NOUCK
YUl Ymemb npuobpemamsp HoBble
UHGopmayuu no HayuHbim
3HAHUSL, OCYyWecmensimb NOUCK
npo6aemam, OMHOCAWUMCS K .
_ mamemamuyeckol uHgopmayuu,
npogeccuoHanbHol obaacmu. .
npoeooumb ee Kpumuueckuii
HYK-1.3: Bradeem Hasblkamu
aHanu3 u cuHmes,
HAy4HO20 NOUCKA U
. €amocmosimenbHoO
npakmuueckoli pabombt ¢
npuobpemams HO8ble 3HAHUS
UHpOPMAYUOHHBIMU
UCMOYHUKAMU, A0eK8AMHO20
ucnonb3osanus ungopmayuu, |UYK-1.3:
noyuenHoll us medua u Bnademb Hagblkamu noucka u
Opy2ux UCMOYHUKO8 01151 npakmuueckot pabomo ¢
PpeleHus: NOCMAaeNeHHbIX UHPOPMAYUOHHBIMU
3adau. UCMOYHUKAMU
mamemamuueckoli uHpopmayuu
0151 peuleHuUsl NOCMAB/eHHbIX
3adau e npoyecce usyueHust mem
Kypca «Mamemamuka».
YK-9: Cnocoben HYK-9.1: 3Haem 0cHO8bL HYK-9.1: AydumopHas
npuHumamob 5KOHOMUYECKUX npoyeccos 3Hamb 6azoeble KOHmMpo/bHas paboma DK3amen:
000CHO8aHHbie HUYK-9.2: Ymeem Mamemamuueckue noHamus oaa | Onpoc 3adauu
IKOHOMUHUecKue
aHanu3uposamb npuHsimble 060CHOBAHUSA U NPUHAMUSL Tecm K
pelueHus 8 ~ OHMPO/IbHblE
9KOHOMUYeCKUe pewleHUst 8 3¢dexmusHbIX pelueHull 8
pazauyHbIx obaacmsx 60npockl
ScusHedesmensrocm | PA3UUHBIX obaacmsx pazauuHbIx obaacmsx
u JHCU3HeOesimeabHOCMU U JHcU3HeOesimeabHOCMU




a¢ppexkmusHocmu

HNYK-9.3: Bradeem Hagblkamu
NPUHAMUS SKOHOMUYECKUX
peweHuli 8 pasAuUHbIX
obaacmax
Jicu3HedesimebHOCMU, 8 MOM
uuc/ne npumeHeHust Memoooe
5KOHOMUYECK020 U
¢uHaHcoeo20 nraHuposaHus
07151 docmudiceHust
nocmae/neHHbIX yenel

HYK-9.2:

Ymemb npumeHsmb 6a3oeble
MamemamuyecKue noHsmus 0
060CHOBAHUSA U NPUHAMUS

3¢ pexmusHbix peweHuli 8
PasauuHbIX 061acmsax

JiCU3HeOessmeabHOCMu

NYK-9.3:

Bnademb npakmuueckumu
Haeblkamu 8blbopa
PAayUOHAIbHbIX CNOCOH08
pewleHus 3adau, ucnonb3ys

Mamemamuyeckue mMemoobl

OIIK-8: CnocobeH HOIIK-8.1: 3Haem ocHO8bl HOIIK-8.1: 3adaHus
ocyujecmeaamb obujemeopemuuecKux 3Hamb 0CHOBbL Onpoc DK3aMeH:
nedazoeuyeckyio oucyunauH, Heob6xoduMbIx 045 | obLUyemeopemuuecKux Tecm 3adauu
desimenbHOCMb HA
pewleHust nedazo2uyecKux u OuCyunIuH, HeobxoouMbIx 015 K
OCHOBe CneyuanbHbIx OHMPOsbHbIE
. Hay4HO-MemoouuecKux 3a0au | pelleHust nedazo2u4ecKux u
HAY4HbIX 3HAHUU 80npochl
HOIIK-8.2: Ymeem HAayuHO-MemoouyecKux 3aoau.
adanmuposamb cneyuanbHble
HayuHble 3HaHUst 0151
4 HOIIK-8.2:
npumeHeHus uUx 8 npoyecce
P poy Ymemb adanmuposamb
ocywecmeneHust
cneyuanbHble Hay4Hble 3HAHUS
npogeccuoHabHOU
0/151 NpUMeHeHUs1 UX 8 npoyecce
desimenbHOCMU.
ocyujecmesneHust
HOIIK-8.3: Bnadeem .
npogeccuoHanbHoll
MexHON02UAMU
. OesimenbHOCMU.
npogeccuoHanbHol
neoazoauyeckoil
OesimenbHOCMU HA OCHOBe HOIIK-8.3:
CNeyuanbHbIX HAYUHbIX Bradems ocHosamu
3HaHuil CneyuaabHbIX HAyYHbIX 3HAHUU
0415 ocyujecmesneHust
npogeccuoHanbHoll
neoazozuueckoil dessmenbHOCMU
ITIKP-4: CnocobeH HUIIKP-4.1: 3Haem HUIIKP-4.1: AyoumopHas
oceaueamb u codepaicaHue, CyujHoCMb, 3Hamb 6a3o0eble meopemuueckue | KOHMpoabHas paboma DK3AMEH:
auanusupoeamn 3GKOHOMEPHOCMU, NPUHYUNDL U | NOHAMUSI, Hd OCHO8e KOMOPbIX 3adaHus 3adauu
6aszosble HayuHo- .
0CcobeHHOCMU U3yuaemblx cmpoumcs HauaAbHbLU Kypc Onpoc K
meopemuueckue . (06 T OHMPO/IbHbIE
sieneHull u npoyeccos mamemamuku (obujue noHsmust ecm
npedcmaeneHust o poy ’ " 80NpPOChL
cywrocmu, 6a30eble meopuu 8 Mamemamuku; no0Xo0bl K
3aKOHOMepHOCTAX, npedmemHoii obracmu, a NOCMpOeHuI0 MHOXcecmeda

npuHyunax u
ocobeHHocmsX
si8neHull u npoyeccos
8 npedmMemHoti
obnacmu

makaice posb yuebHo20
npedmema/ obpazoeamenbHol
obaacmu e popmuposaHuu
Hay4Holl KApMUHbl MUpa;
OCHOBbI 0bUjemeopemuUecKux
ducyunauH 8 obveme,
Heobxo0UMOM 04151 pewleHus
npogeccuoHanbHbIX 3a0ay.

yenblx HeompuyamenbHbIX
uucen; CUCMeMmbl CHUCAEHUS;
3/1eMeHMbl meopuu 0eAUMOCMU;
pacuiupeHue MHOXCecmed yenbix
HeompuyamenbHbIX Yuce;
3/1eMeHmMbl anzedpbl U
2eoMempuu; 8eAUYUHbL U UX
usmepeHue)




UIIKP-4.2: Ymeem

aHaausuposamb 6azoeble UTIKP-4.2:

HAy4yYHO-meopemuueckue
Y P Ymemb adaausupoeamsb 6azoeble

npedcmaeneHust o CywHocmu, Hay4HO-Meopemuyecke

3aKOHOMepHOCMSAX,
p ’ npedcmaeneHust 0 CywHocmu,

npuHyunax u 0cobeHHocmsx
3aKOHOMEPHOCMSX, NPUHYUNAX U

usyuaemblx si8eHull U
Y 0COGEHHOCMAX U3yuaemblx mem

npoyeccos 6 npedmemkoll Kypca «Mamemamuka» (obwjue
obaacmu 3HaHull.
UIIKP-4.3: Bradeem

pasnuvyHbIMu Memodamu

NOHAMUS MaMeMamuKu;
Nno0xo0bl K NOCMPOEHU}IO
MHOJCecmea yenbix

aHaau3a OCHOBHbIX Kamezopull
P HeompuyameJ/bHbIX Yuces;

npedmemoli o6aacmu 3HaHull cucmembl CYUC/AEHUSI; 31eMeHNbl
meopuu deaumocmu;
pacuiupeHue MHO}¥Cecmsa yenbix
HeompuyamenbHbIX Yuces;
3/1emMeHmbl aneebpbl u
2eoMempuu; 8eAUYUHbL U UX

usmepeHue)

HIIKP-4.3:

Bnademb pazauyHbimMu
Memooamu aHaau3d OCHOBHbIX
kamezopull Kypca
«Mamemamuka», Ha8bIKamu,
Heobxo0umbimu 0/151 081a0eHuUst
meopemuyecKuUMU NOHAMUSIMU,
Ha 0CHO8e KOMOPbIX CMpoumcsi
HAua/nbHbIl Kypc Mamemamuku
(Haeblkamu pewieHus
Mamemamuyeckux 3ao0au;
8bINO/MHEHUS] PAYUOHA/NbHBIX

ebluucaeHull u op.)

3. CTpyKTypa U cojepKaHHe AUCIUILIUHbI

3.1 TpyAa0eMKOCTb AUCLUII/IUHBI

OyHas
O01ias Tpy/j0eMKOCTB, 3.e. 13
Yacos o yue0HOMY IJIaHY 468

B TOM 4HCJIe

ay/JUTOpPHBIE 3aHATHA (KOHTaKTHas padoTa):

- 3aHATHSA JIEKI[HOHHOT'0 THIIA 100

- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYeCcKue 3aHATHs / 1abopaTopHbIe paGoThI) 100

- KCP 6
caMocTosTe/IbHaA padoTa 154
ITpomexyTouHas arrecTanus 108

JK3aMeH




3.2. CozepkaHWe JUCIUIIIVHbI

(cmpykmypupogsaHHoe no memam (pasdenam) C yKazaHueM OmMEeOeHHO20 HA HUX Ko/audecmed

aKkaoeMuuecKux uacos u 8uobl yueOHbIx 3aHsimuii)

HanmeHoBaHMe pa3[iesioB ¥ TeM JUCLIATUIMHBI Bcero B TOM UHC/Ie
(gacer)
KonrakTHasi pabora (pabota Bo
B3aMMO/EeHCTBHY C TIperoaBaresiem),
Yachl U3 HUX
3aHSTHS CamocTosiTesibHast
CeMHHApCKOro pabora
3aHATHA THMA o6yuyarowerocs,
JIEKLJIOHHOTO | (TIpakTHueckue | Bcero qacel
TUMa 3aHsiTUsI/nabopa
TOpHBbIe
paboThl), Uackl

0 0 0 0 0

o ¢ ¢ ¢ ¢

0 0 0 0 0
Tema 1. Ob1yie NOHATHS MaTeEMaTHKH. 106 34 34 68 38
Tema 2. Llenble HeoTpULIaTe/IbHBIE YHCIIA. 106 32 32 64 42
Tema 3. PacimvipeHrie NOHATHS YMUCIA. 36 8 8 16 20
Tema 4. ®yHkuuu. YpaBHeHus. HepaBeHcTBa. 40 10 10 20 20
Tema 5. DyileMeHThbl TeOMEeTPUH. 34 8 8 16 18
Tema 6. BennuuHa U ee n3MepeHue. 32 8 8 16 16
ArtTtectauus 108
KCP 6 6
HWTtoro 468 100 100 206 154

Copiep>kaHue pa3/e/ioB U TeéM [JUCHUILTUHBI

TEMA 1. OBIIVE ITOHATNA MATEMATUKU.

DJIeEMEHTBI T€OPHUH MHOXXECTB. ITonusaTue MHO>XeCTBa, CIT0COOBI 3aaHUA MHOXKECTB; OTHOLLIEHUA MEXYy

MHOXeCTBamH (TiepeceueHue, BKIFOUEHWEe, DABEHCTBO); OTiepaliuy HaJi MHOKeCcTBaMH (00beIMHEHME,

riepeceueHye, Pa3HOCTh), UX CBOMCTBA. [IeKapTOBO Mpou3Be/ieHHe IByX MHOeCTB. CBOHCTBa JileKapToBa

nipou3BesieHus. M300pakeHue JeKapToBa MPOU3BeEeHNUS IBYX UMCJIOBBIX MHOYKECTB Ha KOOP/AMHATHOU

TI0CKOCTH. Pa3brieHre MHOKeCTBA Ha TIePeCeKaoIIMecs KJIACChl C MOMOLLbIO OIHOTO ABYX U O0Jiee CBOWCTB.

Krnaccudukaiyu.

CootBeTcTBYS 1 OTHOIIIeHHUSI. COOTBETCTBUS MeXAy 3/IeMeHTAMH JBYX MHOXXeCTB; CIT0CO0BI 3ajaHuA

COOTBETCTBUI. BBEII/IMHO—O,Z[HOBHEI‘—IHOE COOTBETCTBHE. PaBHOMOU_[H])Ie MHO>KecTBa. OTHOILIIEHUSI HA MHOXXeCTBe.

CaoiicTBa oTHOIIeHNNA. OTHOIIIeHKe SKBHBAJ/IEHTHOCTH, €ro CBA3b C paBGI/IeHI/IEM MHO>KeCTBd Ha KJI1aCChI.

OtHoleHre TIopsAfKa. YTIOps/J0UeHHbIe MHOXKEeCTBa.

DJIeMeHTbI KOM6I/IHaTOpI/IKI/I. ITonsitue o KOM6PIH(:1TOpHOI>i 3ajaue. l'[paBI/ma CYyMMBI U ITPOU3BEIE€HUA.

ITepectanoBku. Pasmeljenus. CoueraHust.

OnemeHTHI MaTeMaTU4yecKou noruku. O0beM U cofiepkaHue NnoHsaTui. Onpefenenue noHsThA. CTPyKTypa

oripeeyieHus yepe3 poJ U BUA0BOE OT/IMUHeE. IToHsATHE BhICKA3bIBaHUS. 3HAUEHWE NCTUHHOCTH BhICKA3bIBAHMM.

[Tpumepsl. Onieparivu Haj, BeICKa3biBaHUsIMU. CBOYCTBa onepauid. [ToHsTre npeaukara. O6sacTb omnpe/esieHust

Y MHOY>KeCTBO UCTUHHOCTH TipeAuKaTa. [IpuMepsl. Orepalivy Haj nipeguKaTaMu. VIX MHO>KeCTBa UCTUHHOCTH.

KBaHTOpBI 00IIHOCTH ¥ CylecTBOBaHUsL. OTHOIIEHNS JIOTUYeCKOT0 C/IeZIOBaHHUs ¥ PaBHOCH/IBHOCTH Ha

MHOXXeCTBe IIpeIMKaTOB. HEO6XO,E[I/IMI:IE " OO0CTaTOUYHLbIE YC/IOBUA. CTPOEHI/IB TeopeM, BUJbl TEOPpEM.

TEMA 2. HEJIBIE HEOTPULIATEJIBHBIE UNCIJIA.

Tpu noaxofa K TOCTPOEHUIO MHOYKECTBA Lie/IbIX HeoTpullaTe/bHbIX uncen (ganee NO). AkcuoMaTuueckoe




rocTpoeHre MHo)kecTBa NO. AKCHOMaTUUeCKUM MeTo/ B MaTeMaTUKe. AKcromaTuka [TeaHo. Metop
MaTeMaTU4YeCcKOi HHAYKLMU. AKCHOMaTHUecKue orpe/esieHus aprdMeTHYeCcKrX oreparnuil Haj LieJIbIMU
HeOoTpHLaTebHbIMU unciamu. CBolicTBa apudMeTryeckux ornepauuii. OTHomeHne «MeHbie» Ha NO, ero
cBoiicTBa. MOHOTOHHOCTH C/I0KeHUs 1 YMHOXKeHUs1. [eneHue c ocratkoM. CeoiictBa MHOecTBa NO. [ToHsTHe
oTpe3Ka HaTypanbHOro psza. Cuet. ITopsKoBbIe U KOJIMYeCTBEHHbIe HaTypajibHble uncia. TeopeTuko-
MHO)KeCTBeHHOe rocTpoeHre MHokecTBa NO. TeopeTHKO-MHO)KeCTBeHHbIH I0/IX0/, K U3yUeHHIO HaTypalbHOI0
YKC/Ia U HYJIsl, OTHOIIIEHUH «DO0JbIIIe», «MeHbIIe», «paBHO» Ha NO. TeopeTHKO-MHOXXeCTBEHHBIN CMbIC/T
apuMeTHUYeCKUX OTepaLiii Hasl 1eJbIMH HeoTpULaTeTbHBIMY YKC/IaMH, MX CBONCTB. HaTypanbHOe unciio Kak
pe3y/bTaT “3MepeHUsl BelIMYUHEL. [10HSITHe M0/10)KUTeIbHOU CKalsipHOI BeJIMUUHBI U ee U3MepeHUsl.
HaTtypanbHoe urcio Kak Mepa AauHbI 0Tpe3ka. CMbICT apudMeTHYeCcKUx JeMCTBUM Haj, YMC/IaMH,
paccMaTpyBaeMbIMH Kak Mepbl JJIMH OTPE3KOB.

Anroput™mel. TTonsTre anroputrmMa. OCHOBHBIE CBOMCTBA a/ITOPUTMOB M CITOCOOBI MX MOCTpoeHus. CHCTeMBbI
curcnenust. [loHsaTHe cucTembl curcieHys. [103ULMOHHbBIE Y HETIO3ULIMOHHbBIE CUCTeMbI CUHMC/IeHUs. 3aruch U
Ha3BaHWe YKcesT B IeCITUYHON CrCTeMe CUMC/IeHuUs. AJITOPUTMbI apuMeTHUeCcKUX AelCTBUI Ha/J 11e/TbIMA
HeOTpULIaTeIbHBIMU UMC/IaMU B IeCITUUHON CHUCTeMe Curc/aeHNs. [103ULMOHHbIe CCTeMBbI CUUCIEHNS,
OT/IMYHBIe OT eCITUYHOM: NIpeJicTaB/eHre HaTypaabHOr0 YKC/a B CUCTEMe CUMC/IeHHsI C OCHOBaHUEM P,
apu¢mMeTHUecKre eNCTBUS B CUCTeMe CUUC/IeHUsI C OCHOBAHMEM D, TIepexo/, OT 3aIlMCH Yrcesl B OZHOU CHUCTeMe
K €ro 3allMCH B ApYroil. DjieMeHTbl TeopuH AeauMocty. OTHolleHe AeauMocTy Ha MHo)XecTBe NO. CBolicTBa
OTHOLLIEHUS Ie/TMMOCTH. JleTMMOCTh 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 MHO>KECTBA ITPOCTHIX urces (TeopeMa EBkinzia). O61ijpie KpaTHbIe, HaMeHbIIIee 001ee
kpatHoe (HOK). Obujue aenurenu, Haubosbinumi obiwmii genurens (HO/). Ceotictea HO/T u HOK.
Anropurmsl Haxoxzenuss HO/Jl u HOK panHbIX unces. OcHOBHas TeopeMa apudmeTuku. KaHoHnueckoe
pasfioykeHue uuces, AedcTBus Haj uicnamu. AnroputM EBkmnga. [Ipy3Haku e/MMOCTH Ha COCTaBHOE YKCJIO.
TekcToBas 3a/jaua 1 npotiecc ee pelieHus. [IoHsITHe TEKCTOBOM 3aaun, ee CTPYKTypa. Pa3nuuHbie MeTO/bI
pelleHNsI TEKCTOBBIX 3a/jau: apudMeTHuecKul, anrebpandecKkuii, rpaduecKuii. JTambl peleHus TeKCTOBOU
3a/laud ¥ MpHeMbI UX BBIOJTHEHUS.

TEMA 3. PACIHVPEHUE [TOHATUA HATYPAJIBHOI'O UNCIJIA.

MHOKeCTBO MOJIOKUTEBHBIX paljiuoHaNbHbIX yncen (Q+). 3ajava paciiMpeHusi MHOXKeCTBa HaTyPaIbHbIX
yucesn N. [TonsiTve pobu 1 paLjoHa bHOro urcaa. OTHOLLIEHUs «=», «<», Ha MHO)KecTBe Q+ 1 UX CBOMCTBa.
ApudmeTryeckre eiCTBUS HaJ, [10JI0XKUTeNbHBIMU paliuOHaIbHbIMY UKC/IaMH, UX cBoiicTBa. CBOMCTBa
MHOXecTBa Q+ CBsi3b MHOXKecTBa Q+ ¢ MHOKecTBOM N. [ecsitTuuHble [pobu, anropuTMbl apudMeTHIeCcKUX
JelicTBuit Hag HAUMU. [ToHsATHe porieHTa. [Ipeobpa3oBaHye 0OBIKHOBEHHBIX Apo0eli B ieCITUUHEIE.
ParioHa/ibHOe 4MC/Io Kak OeCKOHeUHasl ZieCsIThYHasi reproinueckast pods. OOparieHre nepuouyecKux
ZIpo0eii B 0OBLIKHOBEHHBIE,

MHO>XeCTBO TIOIOKUTETBHBIX IedcTBUTENBHBIX urcen (R+). HeobxXoAuMOCTh paciiupeHust MHOXeCTBa Q+.
IToHsATHE TTONOXXUTELHOTO UPPAL[MOHAIBHOTO ukc/ia. beckoHeuHbIe AecsiTUUHbBIE HeTlepuoAnYecKre 1poou.
OTHoleHUs1 «=» U «<» Ha MHO)XecTBe R+, ux cBoiicTBa. ApumeTrueckue felCTBUs HaJ, 10JI0KUTeTbHbIMU
JelCTBUTEbHBIMU unciaMy. CBOMCTBA C/I0XKEHUS U YMHOKeHUsl. [IpriMepbl MPUOJIMKeHHBIX BBIYUC/IEHUH C
T10JIOKUTE/IbHBIMU HppaliMOHaIbHbIMY UKc/1aMU. MHOXeCTBO OTpULIaTe/IbHbIX [JeliCTBUTE/bHBIX UMCesl.
MHOXXeCTBO BCeX AeUCTBUTeNbHbIX uncen R.

TEMA 4. ®YHKIJU. YPABHEHUSA. HEPABEHCTBA.

®ynkuun. Ynciosble pyHKIMU. CriocoOsl 3apanvs ¢yHKOM. ['paduk dyHkiumn. HekoTopble Kimacchl GyHKIHNA
(MOHOTOHHEIE, YeTHBIE U HeueTHbIe). [IpsiMast u oOpaTHast POTOPLMOHAIBHOCTD. JIHeliHasi ¥ KBafipaTUYHast
(yHKIMH, UX CBOMCTBA U rpaduKu.

YncnoBble BoIpaKeHNs, PABEHCTBA M HePaBeHCTBA, BbIPAXKEeHUS C IepeMeHHbIMU. YMC/10Boe BhIpaXkKeHHe U ero
3HaueHye. YKC/IoBble paBeHCTBA U HEPaBeHCTBA, UX CBOMCTBa. BripakeH1e C riepeMeHHOM, ero 061acTh
onpesienerus. ToxxgectBo. ToxxaecTBeHHbIe TPe0OPa30BaHMs BEIPAYKEHUH.

YpaBHenusi. [ToHsATHe ypaBHeHUs C OJHOM IepeMeHHOM Kak npeAukara Buja f(x)=g(x), rae x € X.
PaBHOCU/IBHBIE YpaBHEeHYs. TeopeMbl O paBHOCU/IbHBIX YPaBHEHUSIX, C1e[iCTBUS U3 HUX. [IoHsATHe ypaBHEHUs C



JIBYMsI TlepeMeHHBIMU Kak nipeAukara Buza f(x,y)=g(x,y), rae X, y € X. MHOXXeCTBO pellieHni JaHHOTO
ypaBHeHusi. CHcTeMa ypaBHEHHH ¢ JByMsi IlepeMeHHBIMH, MHOKECTBO ee pellieHHi. MeTo/bl ¥ CTIoCOOBI
pelleHus CUCTeM YpaBHEHHUH.

HepaeenctBa. HepaBeHCTBO ¢ mepeMeHHOM Kak npeaukar Buja f(x) TEMA 5. QJIEMEHTEI TEOMETPUUA.
OneMeHThI aHAIMTHYeCKOUW reoMeTpru. [IoHATHE reoMeTpUYeCcKol (PUrypsl Ha IJIOCKOCTH. ['eoMeTprueckue
(burypsl, u3yyaemble B HIKOJBHOM Kypce IJ1aHuMeTpuu. [locTpoeHne reoMeTpruueckux GUryp C IOMOLIbIO
LMPKYJISl ¥ IMHEHKU. DjieMeHTapHble 3a/laui Ha roctpoeHue. [IpymMepbl. JTarbl pelieHus 3aaud Ha
noctpoenue. [Ipumep. [ToHsiTHe reoMeTpryeckoro Tena. [IoHsITe MHOTOTPaHHOU MTOBEPXHOCTH,
MHOTOrpaHHHKa. TeopeMa [lekapTra-Diilyiepa 0 MHOTOrpaHHHKax. [IpaBu/ibHbIe MHOTOTPaHHUKU. [1pr3Ma,
MpaMK/Ia, UX OCHOBHBIE XapaKTePUCTHKH, BU/IbL. V300pa)keHre MPU3Mbl ¥ TMPaMU/IbI Ha TVIOCKOCTH.
LnmHzp, KoHyc, cdepa, 11ap, UX XapaKTepUCTUKH, H300pa’keHre Ha MI0CKOCTH.

TEMA 6. [IOHATUE BEJIMYVHBI 1 EE NU3MEPEHUWS.

[NTonsTre BenuuHbI U ee u3MepeHrsi. OCHOBHBIE CBOMCTBA CKa/lIsIpHBIX BeJWUMH. [J1MHa OTpesKa, ee
n3MepeHre. OCHOBHbIe CBOMCTBA JJIMH OTpe3KOB. 1ol GUrypsl U ee OCHOBHbIEe CBOMCTBA. 3MepeHue
naomwaay GUrypel C MOMOLLBIO ManeTKy. Vicnonb3oBaHue ¢hopMy AJisi U3MePeHUs Y BBIYMC/IeHUS T/I0IIau
¢urypsl. PaBHOBe/KIe 1 paBHOCOCTaBIeHHbIe pUrypel. O6beM Tena, ero u3MepeHve. Macca Tena ee
V3MepeHNe U OCHOBHBIE CBOMCTBA. [IpoMeXXyTKH BpeMeHH, NX U3MepeHUe U OCHOBHbIE CBOMCTBA. 3aBUCUMOCTH
MeX/y BeJIMUMHaMU.

4. YueOHO-MeToAMYeCKOe ofecrieyeHre CaMOCTOSITe/TbHOW Pad0ThI 00yJaroUXCsl

CamocrosiTenibHasi paboTa 00yuarOL[UXCs BK/IOUaeT B CeDOsi MOATOTOBKY K KOHTPOJIHBIM BOITPOCAM U
3a[jaHUsIM JIJIsl TeKYIero KOHTPOJIsi U TIPOMEXYTOUHOW aTTeCTallud 0 WUTOraM OCBOEHUS JUCLIATIIUHEI
NpUBeJIeHHBbIM B I1. 5.

151 obecrieueHrst CaMOCTOSITe/IbHOM PaboThl 00yUaroIIMXCsl UCTIOMb3YIOTCS:

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

Nuble 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 TexHo0rvK 00yueHHUsI MaTeMaTHKe: MHOXKEeCTBO L[e/TbIX HeOTpHUL[aTeTbHbIX
yrcen: yueOHO-MeTofuUecKoe rocobue / 3.B. MaknaeBa — Ap3amac: A® HHI'Y, 2017. - 110 c.
Kynakosa H.C., MaknaeBa O.B. MaremaTrka (OO1iiie TOHATHSI MaTeMaTUKK): yueOHO-MeToAuYecKoe
noco6ue o Kypcy matematuku/H.C. Kyakosa, O.B. MaknaeBa—Ap3amac: A® HHI'Y, 2013.-157 c.

5. ®oHJ OLEHOYHBIX CPeJCTB /I/Isi TEeKYI[ero KOHTPOJIsi YCIeBaeMOCTH U MPOMEeXYTOYHOM
aTTecTaly Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBbie 3a/laHUA, HEOGXOAI/IMBIC AJId OI€éHKM Ppe3y/ibTdTOB 06y‘IEHI/IH npu mnpoBejeHHUuN
TEKYyIIero KOHTPOJIA yCIieBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl€HUBAHUA:

5.1.1 TunoBsble 3a/jaHUA (OI[EHOUHOE CPEJCTBO - AYAUTOPHAsA KOHTPO/IbHasA padoTa) //ish OLleHKH
copmupoBanHocTu KomnereHiuu YK-1:

1 cemecTp



1. CocTaBUTh TaOIHIEI HCTHHHOCTH VIS CIIEAYIONINX BEICKA3BIBAHIIIL:

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

2. Taner yrBepxkIeHHS A(X): «4HCIIO X OeMuTca Ha 2», B(X): «amucmo x genmurcsa Ha 3», C(X):
«UHCITIO X JTernTes Ha 4y, D(X): «aucmo X gemutcs Ha 6», E(X): «amcio x gemures Ha 12». OnpenennTsb
KakHe H3 CIeIYIOIHX YTBeP/KIeHHI HCTHHHEI, KaKHe JIOKHBI:

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

6) GV)(B(x) A C(x) = D(x));

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

2 ceMeCTp

1. VkaxuTe Bce CIydal HUCIIONB30BAHUS 3aKOHOB YMHOMKEHUS IeNBIX HeOTpHIATEILHEBIX HCel
TIPH BEIUNCJIEHHN 3HaUYeHus BeIpaykeHns: 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. Beruncnnre panoHaIbHBEIM CIIOCOO0M 3HaueHHE BRIPaXKEHHS U IIPH 3TOM YKaXKHTe BCe CIIy-
YaH HCIIOJIB30BAHNS 3aKOHOB CIIOXKEHHS I YMHOMKEHHS HATYpaIbHBIX THCEL:

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

3. Bouncnute panuoHaIbHEIM CIIOCOOOM 3HAUeHHEe BHEIPAJKEHHS H IIPH 3TOM YKa)KHTE BCE CIIy-
YaH HCIIOJIB30BAHNS 3aKOHOB CIIOXKEHHS I YMHOMKEHHS HATYpaIbHBIX THCEL:

a) 3458 + 2770 + 2542; 0) 125-479-8-9.
4. J_—[OKa}I\'HTe PaBEHCTBO C ITIOMOIIIBIO METOOA MaTeMaTHYeCKOH HHIAYKITHH:
2 2 2 2 )
a) 1 L2 3 - n _n (n+1) :
1-3 3.5 5.7 2n-1D-2n+1) 2-2n+1)
1 1 1 1
6) —+ —+ +..+ =
1.3 3.5 5.7 (2n-1)-(2n+1) 2n+1
B L, 1 "

+ ..+ =
1-5 5.9 (4n—=3)4n+1) 4n+1

3 cemecTp

1. IlocTpouTs IpsAMOYIONBHBIN TPEYTrOIbHHUK, 3Hasd THIIOTeHy3y H MeIHaHy, IPOBEeJeHHYIO K
OJIHOMY H3 KaTeTOB.

2. Cpenu yka3aHHBIX HIDKe YpaBHEHHI HaliNTe YpaBHEHHS [IapallielbHBIX U IepHeHInKyIsIp-
HBIX TIPSIMBIX:

a)y=3x-4; 6)y=—§x+7; B)y=%x+6;
r)y=3x_ m)y=-3x+2; e)y=-3x+11;
®)y=0,5x+0,25: 3)y=%x—l; n)y=-2x+38.

4. B ocHOBaHHH ITHpPaMUJBI JIEKUT KBajapaT. /[Be OOKOBBIE TPpaHH MHpPAMHUABI IepHIeHIHKYIIp-
HBI IJTOCKOCTH OCHOBaHUS, [[Be JpyTHe HaKJIOHeHB! moj yrioM o. Hafitn nmomair 60koBoii moBepX-
HOCTH, €CJIH BBICOTa HHPaMHIBI paBHa h.

5. IlpoBepsTe, BBIMIOMHAETCS JIH TeopeMa Jiiiepa I a) IPH3MEL; 0) THpaMIIBL.
6. Kax H3MeHHTCS 9HCITIOBOE 3HAUYeHHEe BeIHUYHHE], €CIIH eUHUIY 3TOH BeTIUNHEL:
a) YMeHbBIIIHTE B JIBa pa3a;  ©0) yBeanuuTsh B 10 pa3? OrtBeT obocHYyIiTe.

5.1.2 TunoBsbIe 3a/jJaHNsA (OLIEHOYHOE CPeJCTBO - Ay JUTOPHasi KOHTPOJ/IbHAsi padoTa) /1 OL[eHKH
copmupoBaHHocTH KommeTeHHu YK-9:

1 cemecTp



1. 3 80 mkonpHUKOB 40 urpatoT B 6acketbos, a 50 — B Bosieitbos, ripuueM 27 HIKOJEHUKOB
UrparoT U B 6acket6os U B Boseii6os. CKOMBKO MIKOJBLHUKOB UTPAIOT XOTsl Obl B O/IHY M3 3TUX Urp?
CKOJIBKO LLIKOJIbHUKOB UI'PAtOT JIULLb B OJHY U3 3TUX UrP?

2. CKOJIBKO CJIOB, COCTOSIIMNX U3 5 OyKB, MO>XKHO 00pa3oBath u3 32 OykB asidaBuTa, ecyii OyKBbI
B C/IOBax a) MOBTOPSIIOTCST; 0) He TIOBTOPSIFOTCS?

3. CKO/IbKUMHK  CIIocO0aMHd MOXXHO COCTaBUTh TpPeXIBeTHbIM ¢ar (TpU TOpPU3OHTa/bHbIE
T0JI0ChI PAa3/IMYHbBIX LIBETOB), €C/IM UMEeTCs MaTepuaJsl MsITU pa3/IMuHbIX 1[BETOB?

2 cemecCTp

1. Pemvite 3a7iauu, UCMO/b3Ysl 3alMCh UKCE B IECSITUUHOM CUCTeMe CUMCIeHUS:

a) /IBy3HauHOe 4MC/I0 OKaHuMBaeTcsl Lu@poit 3. Eciu cymmy ero uudp yMHOXUTH Ha 4, TO
TIOJTYUMTCSI YUCJI0, 3aMCaHHOe TeMU ke [rdpamu, HO B oOpaTHOM mopsigke. Haliaure 310 uncsio.

0) B aBy3HAuHOM uUMC/ie /IeCSITKOB B TPU pasa Oosblie, ueM eauHUl]. Ecim mexay uudbpaMu
3TOr0 ymc/ia BCTaBUTh LUppy 0, To uncno yBennuutcs Ha 540. Halizure 1By3HauHOe YKCIIO.

B) B Tpex3HauHOM umc/ie ZeCATKOB Ha OIUH OOJbllle ueM eWHHII, U COTeH Ha OfHYy OoJibiie
yeM gecsiTKoB. Ecm K 3TOMy uumciay npubaBUTH UYMC/IO, 3alMCaHHOe TeMH ke udpaMu, HO B
obpaTHOM TOpsiAKe, TO TomyunTcs 444. Hadiaure 3TO UmcIio.

2. B Kakol cucTeMe CUMCIeHUs] UCTUHHO PaBeHCTBO:

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

3. Haitpure HO/I 1 HOK Tpex uucen, npeAcTaBUB UX B KAHOHUUECKOM BHJIE:

a) 80, 120, 280; 06) 238, 266, 143, 239.
4. Hatigure ¢ momombto anroputMma Eskuga HO/J uucen: a) 138 u 115; 6) 3762 u 4446.
3 cemecTp

1. Pemmre HWKernpuBeJeHHble 3a/lauyd U OOBSICHUTE, Kakue [eWCTBUS HaJ, BeJMUMHAMU
BBITIOJIHSU/IUCH B MPOL{eCCe pelleHus:

a) Pyuka ctrout 7/5 py6s1si. MO>XXHO /T KYTTUTh JIBe TaKve Pyukd Ha 1 pyOsib 50 Koreek?

0) Marasun mnpogan 640 kr s6/0K. 5/8 3THX s6/0K ObIIO MpogaHo 1o 42 pyO/sa 3a Kr, a
ocTasibHbIe — 110 37 pybieii 3a Kr. Kakyto cyMMy BbIpyUmM/I MarasvH 3a Mpo/jaHHbIe s0I0Ku?

2. Kakue u3 mprBeJileHHbIX HI)Ke BEJIWYMH HaXOZSTCS B MPSIMO MPOMNOPLMOHANBHOW WU
006paTHO TIPOTOPLIMOHAIBHOM 3aBUCUMOCTH:

a) J/IMHa CTOPOHBI KBaJjpaTa M ero IJioiujazb;

0) A/TMHA W [IWPYHA MPSMOYTOJ/ILHUKA TPY 3a/]JaHHOM /IO IH;

B) iMaMeTp OKPY>KHOCTH U ee J/INHa;

T) I/TMHA CTOPOHBI KBaJjpaTa v ero rnepuMeTp.

5.1.3 TunoBsbIe 3a/jJaHNsA (OLIEHOYHOE CPeJCTBO - Ay JUTOPHAasi KOHTPO/IbHAsA padoTa) /15 OL[eHKH
copmupoBanHocTH KomnereHnuu ITKP-4:

1 cemecTp



1. 300pa3uTte Ha UHCIIOBOIH NIPAMOIl U 3alUIINTe IIPH IIOMOIIH HepaBeHCTBa o0beJUHeHle,
IepecedeHne H pa3HOCTh MHOXKeCTB A 1 B, ecim:

a) A={x/xeR, ? <x<V8},B—{x/xeR, % <x<3,2};

5
6) A= -{X/XEK-% <x< 5},B={XfXER, V’2<X§g };

11 19 . 19 32
B) A={x/xeR,— < x< —},B={x/xeR, — <x< —}.
4 3 7 5
2. 306pa3uTe Ha KOOPIMHATHOI IIOCKOCTH 3JIEMEHTHI JeKAapTOBa IPOU3BEISHN MHOKECTB X
unY, ecin:

a)X: {'la 03 l? 2}5 Y= {2-; 3; 4}, 6)X= {-1, '0', 1, 2}, Y = [2, 4],
B) X =[1;7]._ Y = [2; 6]; r) X=R; Y =[-2:2];
1) X =[0;0). Y = (- 0; 0] e) X=N, Y =N.

3. 3 muoxectBa P={1, 2, 3,4, 5, 6, 7, 8, 9} Beimemuu noamuoxkecta A, B, C. BrisicHuTe, B
KAaKOM CITyuae IIPOH30ILTO0 pa3bneHne MHOKecTRa P Ha Kaccsr:

a) Az{la 39 S}a B={2a 43 63 8}3 C:{?’ 9}3 6) Az{s}s B={3: 43 83 9}3 C:{l! 6}3

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

2 ceMeCTp

1. OGocHyiiTe BBIOOp A€lICTBHS NIPH PEIIEHHH CIeIYIONIIX 3a1a:

a) Harama HapBana 1iseTsl: 5 pomaniek H 3 BaciibKa. CKOJIBKO MBeTOB coOpana Harama?

0) IToxymaTtens npuoOpesT B MarazuHe 6 TeTpajeil mo 2 pyOms 3a TeTpaab. CKOIBKO JIeHeT OH
3aIlIaTIII B KacCcy MarasuHa?

B) Ha momy nexairo 10 ammmkoB ¢ ¢ppykTamMi. 4 Anmika B TedeHne JHA mpogatd. CKOIbKO AIIH-
KOB OCTAaJIOCh IPOJATE?

r) 16 KyOHKOB pa3IOKIUIH IO KOP3HHAM MO 2 KyOHKa B KaXKIyro kop3uny. Ha ckoasko KOop3uH
XBATIIIO KyOHKOB?

2. lafiTe TeOpeTHKO-MHOKeCTBEHHOE HCTOJIKOBaHIe CIIeTyIONTIM YTBepKIeHIAM:

a) «YToOHl M3 pa3HOCTH IBYX UHCEN BBIUECTH TPeThe UHCIIO, JOCTATOUHO H3 YMEHBIIaeMOTo
BBIYECTh CYMMY [IBYX JIPYTHX YHCEI».

0) «UT0OBI BEUECTE U3 YIHCIa CYMMY YHCell, JOCTATOYHO BEYECTH U3 3TOr0 YHCIa IOCIe0Ba-
TeJIBHO KaXKJ0e claraeMoe OHO 3a JIPYTHM».

B) UTOOBI BBIUECTE U3 CYyMMBI YHCIIO, JIOCTATOUYHO BEIUECTH 3TO YHCIO U3 OJHOTO M3 ClIaraeMbIX
CYMMBEI H K IOIYYeHHOMY pe3yIbTaTy NpHOABHTE JPYroe clIaraeMoe

3. Ilpu nenennu uncen a u b Ha 12 monyuaeTcs oIHH U TOT ke ocTaTok 9. Kakoil ocTaTok mo-
Ty4YdTCA NPH AelIeHHH Ha 12 Jucna:

a) at+b; 0)a—b; B)a-b?

3 cemecTp



. - . 3 7
1. VKaxxuTe HaUMeHBIIIHII OGH_HIII 3HaMcHAaTeIb ,[[pOGBII ﬁ s — [

.
34 85
2. VCTaHOBIITe, KaKlie I3 CJIE,I[YIOH_(IIX paBeHCTB HCTHHHEIE:
5
a) % =2.(6). 6) ﬁ = 5,(09). B) % =1,(714285).

1 1.1 1 1 1 1 1 1
3. Pemnts HanbosIee pallHOHAIBHEIM CIIOCOOOM — + — 4 — 4 — + — 4 — + — 4 — 4
2 6 12 20 30 42 56 72 90

. 2
4. Haiitu TPH IIEPBBIX JECATHYHBIX 3HaAKa CYMMBI X +y, CCINX= T,¥V= g .

. 2 y 5
5.B MIEepBBIA JEeHb IIPpOaalld ; HMEBIMCHCA B MarasimHe TKaHH, BO BTOPOH ACHE — E TOTO,

qTO IIPOJAHO B IIEPBEIIl IeHb, a B TPETHI JeHb — BCIO OCTAJIbHYI0 TKaHb. CKOIBKO BCEr'0 METPOB TKaHH
IpOJIaH, ecIH B TPETHil JIeHb ObLTO mpogaHo Ha 192 meTpa Oonbire, 4eM BO BTOPOI JieHb?

6. Ynpocturs BLIpa}KEHIIe[ ! + ! J: 42{1 5
a-+b a++b) a' b

7. Pemuts YpaBHCHHE Ha OCHOBAaHHH 3aBHCHMOCTH MECEKIY KOMIIOHEHTAMH H pe3ylIbTaTaMH

2
melicTBUIL: [2ix—50J:1:51
5 3

8. HaliTu MHOKeCTBO pellleHHII HepaBeHCTBA: [2 %_\— - 1%] - [ 3% - %T] < 8% +x+1.

Kputepun oneHuBaHus (0L[eHOYHOE CPEJACTBO - Ay/JUTOPHAsA KOHTPO/IbHasi paboTa)

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% oT 0011jero KomuJyecTBa 3a/JaHUN KOHTPOJTLHON
XOpO1110 o
P paboThl 6e3 3aMeuaHUi
BBITIOJTHEHNE He MeHee 25%-45% oT o011jero Ko/mmJecTBa 3a/jaHiii KOHTPOJIBHOU
YZ,0BJIETBOPUTEJILHO

paboTel 6e3 3aMeuaHHi

Hey/IOB/IETBOPUTE/IBHO  BBINOJHEeHHe MeHee 25% OT 0011jero Ko/iMuecTBa 3alaHiid KOHTPOJIbHOM paboThI

5.1.4 TunoBble 3afiaHus (OLleHOYHOEe CpeJCTBO - 3afiaHus) A/l OLleHKH C(opMHPOBAaHHOCTH

kKomnereHuu YK-1:

2 ceMeCTp

HPOBECTI/I dHaJ/In3 yT-IEGHI/IKOB MdTeéMaTHUKU [IJ1d Hada/JIbHOM IIKOJIBI C eJIbro:
- BBISIBJIEHUS] BO3MOXXHOCTeH HCIT0/Tb30BaHUs dJITOPUTMOB B Haua/IbHOM IIKOJIE,
- BbISIB/IEHHSI BO3MOKHOCTEM HCII0/Tb30BaHUsI IMO3HULIMOHHBIX 1 HEIMO3UIIMOHHBIX CUCTEM CUHC/IeHHA,

TeXHOJIOTUU U3y4YeHUs BOTIPOCOB HyMepaLUH.



3 ceMecTp
[TpoBecTy aHa/MM3 yueOHMKOB MaTeMaTHKH JI/Is1 HAYa/IbHOM 1LIKOJIBI C 1]eJIbIO:
- BbIsIBJIEHUS] 0COOEHHOCTel TeXHOJIOTUY U3yUYeHHs TeoMeTpruUecKuX GUryp B HaualbHOM LIKOJe.

5.1.5 TumnoBble 3ajaHusi (OLleHOYHOEe CpeJCTBO - 3afiaHMs) /Il OIeHKH CHOopMHPOBAHHOCTH
kKomnerenuu OITK-8:

2 cemecTp

ITpoBecTu aHa/M3 yueOHUKOB MaTeMaTHUKU /il HAUa/IbHOU IKOJIbI C L[e/TbIO:

- BbISIB/IEHUST 0COOEHHOCTeH TeXHOJIOTUU U3yUeHHs] alTOPUTMOB apu(hMeTUUeCKUX eHCTBHM;

- BbISIBJIEHUS] BO3MOKHOCTE! MCI0/Ib30BaHus 3/1eME@HTOB TeOpUH Je/IMMOCTH B Haya/IbHOM IIKOJIe

3 cemecTp

[TpoBecTy aHa/MM3 yueOHUKOB MaTeMaTHKH JIJIsl HAYa/TbHOM IIIKOJTBI C 1[eJTBIO:

- BBISB/IEHUSI OCOOEHHOCTeH TEXHOMOTUM W3Y4YeHUsI TIOHSITHS BeJMUWHBI, pa3/IMUHBIX BUOB
BeJIMUMH B Hauya/IbHOM IIIKOJIe.
5.1.6 TumnoBble 3ajaHusi (OLeHOYHOEe CpPeJCTBO - 3afiaHHs) /ISl OIeHKH CHOopMHPOBAHHOCTH
kKomnereniuu ITKP-4:

2 cemecTp

[TpoBecTn aHaMM3 yueOHUKOB MaTeMaTHKH [Jis1 HAYaJbHOM IIKOJIBI C LIe/IbIO:

- BBISIBJIEHUs] BO3MO)KHOCTEH HMCIO/Ib30BaHUs 3/IEMEHTOB TEOPUH MHOYKECTB B 00YUeHMM MJIa/IINX
IKO/IbHUKOB;

- BBIABJIEHUS 3a/laHUM C MCIIO/b30BaHUEM TeOPeTHKO-MHOKeCTBEHHOIO I0AXO0/Aa K TIOHATHIO
HaTypa/bHOTO YMCJIA, HYyJ/s, OTHOILEHHH «0osibllie», «MeHble», «pPaBHO», K apu(pMeTHueckum
JleVICTBUSIM Ha/l HaTypaJbHbIMHU UYHCIaMH.

3 cemecTp
[TpoBecTn aHa/MM3 yueOHUKOB MaTeMaTHKH [IJis HAYaJbHOM IIKOJIBI C LIe/TbIO:

- BBISIBJIEHUS] 0COOEHHOCTel TeXHOJIOTUY W3YyYeHUs JoJieli U IPOOHBIX urces B HAYaIbHOM IIKOJTE;

- BBISIBJIEHUsI BO3MOXKHOCTe} MCIO/b30BaHUsI CBOMCTB (DYHKLMM [/1s1 pellieHus 3a/jau HayaJbHOTrO
KypCa MaTeMaTHKUY;

- BbISIB/IEHUS1 0COOEHHOCTel TeXHOIOTMY M3yUeHUs] YMCJIOBBIX BbIpa)KeHUi, PAaBeHCTB U HePAaBEeHCTB,
yPaBHEHHI U HepaBeHCTB C [IepeMeHHOM B Haya/JbHOM Kypce MaTeMaTHKH.

Kpurepumn orjeHnBaHus (0L{eHOUHOE CPeACTBO - 3afiaHUA)

OneHka Kputepuu orieHuBaHUs

CTY/IEHT TOJTHOCTBIO PACKPBIBAET OCHOBHBIE BOTIPOCHI 3a/IaHHsI, TIPUBO/IUT
OTJIUYHO TpaKTUUEeCKHe TIPUMEPHI, OTBeUaeT Ha JOTIOJTHUTE/TbHbIE BOTIPOCKI TPEroaBaTeist
Y CTYZeHTOB (TIpU [JOK/Iaje)

CTY/[IeHT YaCTUUHO pacKpbIBaeT OCHOBHBIE BOIMIPOCHI 3aJjaHusl, OTBeUaeT Ha
XOpOLIO JIOTIOTHUTE/TbHBIe BOMPOCHI TIpero/jaBaTesisi U CTyAeHTOB (TIpU J0KJIaZie), HO TpU
3TOM JIaeT He YeTKHE OTBeThI, 6e3 /I0CTaTOYHOM WX apryMeHTariu

YAOBJ/IETBOPDUTE/IBHO CTYZEHT B O6]J_[I/IX UepTaxX PACKPLIBAET OCHOBHbLIE€ BOTIPDOCHI 3aJdaHNs, ITPU OTBETaxX




OueHka Kpurtepuu oLieHUBaHUs

Ha [OINOJTHUTE/IbHBIE€ BOIIPOCHI ITYTA€TCA B OTBETAX, HE MOXKET JaTh TTIOHSATHBIN M
apr yMEHTHPOBaHHbIﬁ OoTBeT

CTYZIeHT He pacKpbIBaeT OCHOBHbIE BOIIPOCHI 3a/laHusl, IIpY OTBETax Ha
HEeY/IOB/IeTBOPUTE/ILHO  IOTIOJTHUTE/IbHBIE BOTIPOCHI ITyTaeTCsl B OTBETAaX, HE MOJKET JJaTh MOHATHBIN U
apryMeHTHUPOBaHHbBIN OTBET

5.1.7 TunoBble 3afaHusa (oLeHOUHOe cpeAcTBO - Ompoc) AnsA OLeHKH C(opMHPOBAaHHOCTHU
KoMmereHuu YK-9:

1 cemectp

1. TTonsitue KoMbOrHaTOPHOM 3a/aun. [IpaBuia CyMMbI U pou3BeZieHus. PeliieHue 3a/1au.
2. Pa3MelrieHHs C TIOBTOPeHUsIMUA U 0e3 moBTOpeHui. BeiBog, hopmy/bl urcia pa3MeleHui.
Perenue 3agau.
3. [TepecTaHOBKHU C MOBTOpeHUsIMU U Oe3 moBTOpeHui. BbiBo (hopMy bl urc/ia nepecTaHOBOK.
Perienue 3agau.
4. Couetanus. BriBoj hopmyJibl urc/ia coueTaHui. PeltieHue 3aau.
2 cemecCTp

1. TTonsTHe TekcTOBOMU 3afaur. CTPYKTypa TEKCTOBOM 3a/aud. MeTO/bI U CIIOCOOBI pelieHus
TeKCTOBBIX 3a/ay.

2. DTarbl pelleHrsl TeKCTOBOW 3a/jau, IIPUeMbl UX BBITIOJTHEHMUS.

3. Bupl TEKCTOBBIX 3a/au.

4. MopenupoBaHue B IpoLjecce pellieHrs TeKCTOBbIX 3a/ay.

3 cemecCTp

1. Tlonsitne Qynkmu. CriocoOb! 3asanus GyHkIMA. ['padmk dyHKur. CBOMCTBA YMC/IOBBIX
hyHKLMIA.

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

3. ObparHasi MPOTOPLMOHAILHOCTE, ee CBOMCTBA, rpaduk. [Ipumepshi.

4. JluneliHas (pyHKLMsI, ee CBOMCTBa, rpaguk. [Iprmepsl.

5. KBazsipatTnuHas 1 ipo6HO-/TMHelHast GYHKLWMHU, UX CBOMCTBA, rpaduku. [Ipumepsl.

6. UncnoBoe BeIpakeHue, ero 3HaueHre. Ync/IoBble paBeHCTBA U HEpaBeHCTBA, UX CBOWCTBA.

7. BolpakeHue C riepeMeHHOM, ero 06/1acTh ompe/ienieHys. ToKIeCTBeHHO PaBHbBIE BhIPAKEHUS.
ToskaecTBeHHbIE Ipe0bpa30BaHUs BhIPAXKEHUM C TIepeMeHHOM.

8. YpaBHeHwue c oHOM nepeMeHHONU. O6/1aCcTh OMpe/ie/ieHHsT U MHOXKECTBO KOPHEM yYpaBHEHUS.
PaBHOCU/IbHBIE ypaBHeHUs. [Ipumepsl. TeopeMbl 0 paBHOCWIBHBIX ypaBHeHUsX. CiefcTBUSL U3 HUX.
Pe1renue rippumepos.

9. YpaBHeHHWe c AByMs miepeMeHHbIMU. [Ipumepnl. OOIiee ypaBHeHUe TIPSIMOM. YpaBHeHHe
oKpy>kHOCTH. CHCTeMa ypaBHEHHH ¢ 1ByMs lepeMeHHbIMU. CITOCOObI PeIIeHusT CUCTEM.

10. HepaBeHcTBa ¢ ofHOU nepeMeHHOW. PaBHOCuIbHBIe HepaBeHcTBa. [Ipumepsl. Teopems! 0
PaBHOCWIBHBIX HepaBeHCTBax. CrefcTBuss w3 HUX. PelnieHne mpumepoB. Buppl anreGpanyeckux
HepaBeHCTB. Crioco6Obl ux peiieHyst. CHCTeMBbI M COBOKYITHOCTU HEpPaBEHCTB C OJHOW TlepeMeHHOM.
HepaBeHcTBa C ByMsI IepeMeHHBIMY, UX CUCTEMBI.



11. V3 wucTtopuM BO3HUKHOBEHUS U PasBUTUS TeOMeTpPUM. AKCHMOMaTU4eCKoe I10CTpPOeHHe
reoOMeTpHUH.

12. KoopauHatel Ha MpsIMON M TIJIOCKOCTH, UX Tpeobpa3oBaHue. PaccTosiHue Mexay AByMs
TOUKAMU Ha MPSIMOM U TJIOCKOCTH.

13. OO6iiee ypaBHeHUe TIpSAMOH. YpaBHEHHe TPSAMOHN JIMHHUK C YIJIOBBIM KO3(dHIieHToM.
YcnoBus mnapanielbHOCTH U TEePHEHAUKYISPHOCTU [BYX IMpPSMBIX. YpaBHeHHe IyuykKa IpSIMBIX,
MPOXOJAIINX uepe3 JJaHHYH0 TOUKY. YpaBHEHUe MpsIMOW, MpOXOoAsilel uepe3 [Be 3aJaHHble TOUKH.
Yron mexay AByMs npsaMbIMU. Touka repeceyeHus NpsMbIX. [IpymMepsl.

14. TToHsiTHEe reOMeTPUUeCKOM (UTypbl Ha M/IOCKOCTU. ['eomeTprueckue pUrypsbl, U3yuaembie B
LIKO/IBHOM KypCe IJIaHUMEeTPUH.

15. IlocTpoeHre reoMeTpUyecKUx (Uryp C MOMOLIbIO LIMPKYJ/S U JUHEHWKU. JjieMeHTapHble
3a/jlauM Ha noctpoenue. IIpumMepsl. DTarel peleHus 3aauu Ha rocrpoenue. [Ipumep.

16. ITonaTre reomeTprueckoro tesa. [IoHATHE MHOrOrpaHHOU [TOBEPXHOCTHU, MHOIOTDaHHHUKA.

17. Tlpu3ma, ee OCHOBHble XapaKTepPUCTUKWA. Buapl mpusMm. M3o0pakeHne NpU3MBI Ha
TJIOCKOCTH.

18. Tlupamwuia, ee OCHOBHBIE XapaKTePUCTHUKU. Buzbl nupamuy,. V300pakeHue mupaMu/pl Ha
IVIOCKOCTH. Y CeyeHHast Mupamu/a.

19. Teopema [lekapTa-Jiijlepa O MHOrOrpaHHUKax. IIpaBU/IbHbIE MHOTOTDaHHUKH, WX
MOCTPOeHNe, CBOUCTBA.

20. IIwmnaapuyeckas IOBePXHOCTb, WIWH/P, ero XxapakTepucTuky. Cekyljye U KacaTe/lbHble
IIJIOCKOCTH K LIWIUHJPY.

21. KoHMueckasi IIOBepXHOCTb, KOHYC, ero XxapakTepucTuku. Cekylye M KacarTe/bHble
MJIOCKOCTH K KOHYCY. Y CeUeHHbIN KOHYC.

22. Cepa. Llap.

23. MeTtoppl n300pakeHusi IPOCTPAHCTBEHHBIX (PUTYD Ha MJIOCKOCTH.

24. TlapannenbHoe ipoekTrMpoBaHre. CBOMCTBA MapaiebHOro POeKTHPOBaHUS.

5.1.8 TumnoBble 3ajaHusi (oLleHOUHOe cpeAcTBO - Ompoc) AnA oueHKH CcOpPMHUPOBAHHOCTH
kKomnerennuu OITK-8:

1 cemecTtp

1. Obbem u cofepkaHue ToHsTHN. OnpezeneHue ToHATHU. CTPYKTypa ompefesieHUst yepe3
POJ, ¥ BUZI0BOe OT/INYHeE.

2. IlonsATre BbICKa3bIBaHUA. 3HaUeHWe UCTUHHOCTU BbICKasbiBaHuM. [Ipumepsl. Onepanuu Hag,
BbICKa3bIBaHUAMU. CBOMCTBA OIepaLyu.

3. Tlonsarme mnpepvkata. OO6macTh ompejefeHWss W MHOXKECTBO HCTUHHOCTH TpeJuKara.
[Tpumepsl. Oneparjuu Haf npegukaramMu. MIX MHOXXeCTBa UCTUHHOCTH.

4. OTHOLLIeHYS JIOTUYeCKOr0 C/1e[J0OBaHNS ¥ PABHOCUIBHOCTH Ha MHOXKeCTBe Ipe/IUKaToB.

5. CTpykTypa Teopem. Buabl Teopem.

6. CriocoObI MaTeEMaTHUECKUX [JOKA3aTe/bCTB.

2 cemecCTp

1. AKcuomaTMUeCKuWd MeTO[, TOCTpoeHusi Teopuu. AkcuomaTuka IleaHo. IlonsTue
HaTypa/IbHOT0 uynciaa U MHO)XectBa N. Metoz MatemMaTnueckor MHAYKUMU. [IprMepsl.

2. AKcrOMaTU4ecKOe OTpeJiesieHre C0KeHHsI HaTypasibHbIX umces. [TocTpoeHuwe TaGiULibI
CJI0KeHYsI OZJHO3HAYHbIX HaTypasbHbIX UMCesl. 3aKOHbI C/IO’KEeHHUS.



3. AkcuomaTtuyeckoe orpeZiesieHHe YMHOXKeHUsI HaTypajbHbIX uucen. IlocTpoeHre Tabiulibl
YMHO>XeHHsI OJHO3HAUHBIX HAaTypa/IbHbIX Urcesl. 3aKOHbl YMHOKEHHSI.

4. TloHsATMe OTHOILUEeHUsI «MeHbIle» Ha MHoKectBe N. FEro cBoiictBa. CBoiicTBa
MHOKecTBa N (6eCKOHEUHOCTb, AMCKPETHOCTb, YTIOPSIOUeHHOCTh, CYIl[eCTBOBaHHEe HaWMeHbIleTro
371eMeHTa). MOHOTOHHOCTb CJIO’KEHUSI U YMHOXKEHHUSI.

5. Bbruutanve Ha MHOXecTBe N. CyllleCTBOBaHUEe M €IMHCTBEHHOCTh pa3HOCTU Ha N. [IpaBuna
BbIUMTAHUS.

6. Jenenve Ha MHOXecTBe N. CyllleCTBOBaHWE U €JUHCTBEHHOCThL yacTHOro Ha N. IIpaBuna
Jle/IeHusl.

7. MHoxectBO N(Q. HeBo3MoxkHOCTB JeneHus Ha 0. [JeseHre C 0CTaTKOM.

8. OTtpe3ok HatypanbHOro psifa. Ero cBorictBa. IlopsifkoBbie U KOJIMUECTBEHHbIE HAaTypa/bHbIE
yncia. Cuer.

9. TeopeTHKO-MHOXeCTBEHHBIM MTOAX0J, K NTOCTpoeHNI0 MHOKecTBa N. [ToHATHe HaTypasbHOrO
urc/a v Hy/s. OTHOIIEeHUs! «00/blIe», «MeHbIIIe», «pPaBHO» Ha N, UX CBOWUCTBA.

10. TeopeTHKO-MHOKeCTBEHHOE OIpe/ie/ieHHe CyMMBbI LieJIbIX HeOTpULlaTeIbHbIX YMces (Janee
11.H.4.). CBoiicTBa cioxeHus B N.

11. TeopeTWKO-MHOXeCTBEHHOE Ompe/ie/ieHue pPa3sHOCTU 1I.H.4. TeopeTUKO-MHOKeCTBeHHbIN
CMBICJT TIPaBU/I BbluuTaHust. OTHOILIEHUS «OOJIbIIe Ha...», «MEHbIIIE Ha ...».

12. TeopeTHMKO-MHOXeCTBEHHOe OrpeJiesieHre Tpor3BesieHrs1 1.H.4. CBOMCTBA YMHOXXEHHS
B N. OnpejeneHre Npon3Be/ieHUs Uuepe3 CYMMY, ero TeOPeTUKO-MHOXeCTBEHHBIN CMBbICI.

13. TeopeTUKO-MHO)KeCTBEHHOE Ompejie/ieHHe YacTHOro 1I.H.4. TeopeTUKO-MHOKeCTBeHHbIN
CMBICJT TIpaBus AiesieHust. OTHOIIeHUsT «OO0JblIIe B...», «MEHBIIIE B ...».

14. HartypanbHOe 4MC/IO KaK pe3ynbTaT W3MepeHUs BeauuuHbl. CMbICI apu(MeTHUUecKrux
oreparuii HaJ| HaTypa/IbHBIMU YMC/IaMH, SIB/SIFOILIUMUCS Pe3y/IbTaTOM U3MepPEeHUs BeJTMUMHbI.

3 cemecTp

1. IToHsiTHe BeMuMHBI U ee W3MepeHusi. OCHOBHbIE CBOMCTBA CKa/lISPHBIX BETUUMH.

2. InuHa oTpe3ka, ee u3mepeHue. OCHOBHbIe CBOMCTBA /IJTUH OTPE3KOB.

4. Inowaab GUrypel U ee OCHOBHbIE CBOMCTBa. V3MepeHure miiowagu (Urypbl C TTOMOILIbIO
nanetku. Vcrionb3oBanue GopMy: [/1s1 USMepeHHsi U BbIUKMC/IeHUs Tiolaau purypel. PaBHOBenkue u
PaBHOCOCTAaBJ/IeHHbIE (DUTYPHI.

8. O6beM Tena, ero usMepeHue. BerurcsieHre o6bemMa TIPU3MBI, Tapasuiesienurnea, TMpaMU/IbI,
LIWIMHAPA, KOHYCa, 11apa.

9. Macca Tena ee u3MepeHHe U OCHOBHbIE CBOWCTBA.

10. ITpome)XyTKH BpeMeHH, UX U3MepeHre U OCHOBHbIe CBOUCTBA.

11. Y3 uctopuu KaneHjaps.

12. 3aBUCHMOCTY MeXAYy BeJIMUNHaMU.

13. Y3 uctopyu pasBUTUS CUCTEMbI eJUHUL] BeJINUKH.

14. MexzayHapo/Has cucTeMa eJUHUL.

5.1.9 TunoBblie 3ajaHusa (oLeHOYHOe cpeAcTBO - Ompoc) AN OLeHKH C(opMHPOBAaHHOCTHU
xkomnerenuuu ITKP-4:

1 cemectp

1. TloHsATHE MHO)KeCTBa. DjieMeHT MHOXecTBa. KoHeuHoe, HecKOHeuHoe, MyCTOe MHO>KeCTBO.
ITpumepsl. YucnoBbie MHOKecTBa. CIIocOObI 3aZiaHUsI MHOXKeCTB. [IprMephl.



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

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. Buabl coorBercTBUM. B3aMMHOOZHO3HauHOe COOTBeTCTBHE. PaBHOMOILIHBIE 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.

2 cemecCTp

1. Ilonstme anroputma. OCHOBHBIE CBOWCTBA aArOPUTMOB, MCIO/b3yeMbIX B HadaJbHOU
LIKOJIe.

2. Ilonatue cucrtembl cuucieHus. [Io3ULMOHHBIE W HENO3ULMOHHbIE CUCTEeMbl CUUC/IEHUS.
[JecsatuuHas cucteMa cuvcieHus (Janee f.c.c.). 3amuch U Ha3BaHue yucen B [.c.c. CyljecTBOBaHUE U
eJMHCTBEHHOCTH [IeCITMYHOM 3alMCU HaTypanbHOro uncia. CpaBHeHMe yuces B [J.C.C.

3. AnropuTtmbl apupMeTUUeCKHX JeHCTBUIN HaJl HaTypaJbHbIMU UMC/IaMU B [.C.C.

4. 3anuch U Ha3BaHMWe urces B MO3ULMOHHBIX CUCTeMax CUMC/IeHHUs], OTJIMYHBIX OT 1eCATUYHOM.
CpaBHeHUe uycen B p-UUHOU CUCTEME CUMCTIEHUS.

5. [lepexop OT 3arvcu yucen B /.C.C. K €ro 3alyCH B p-UYHON CHUCTeMe CUMC/IeHUs1 U 0OpaTHO.
ApudmeTrueckre JeiCTBUS B P-UUHOU CUCTEME CUMCIIEHUS.

6. OTHoIIeHue genruMocTy Ha N(Q, ero cBOMCTBa.

7. [1enMMoCTb CyMMBI, pa3sHOCTH, IpousBeieHus Ha NO.

8. Ilpusnaku fenumocTu. OO6Iuii pr3HaK JesmmocTy [lackans.

9. TIlpoctbie u cocTaBHble uwnciaa. CBolicTBa TMpocThIX uucen. Peiieto 3OpaTocdeHa.
BeckoHeuHOCTh MHOXKECTBA MPOCTHIX uKces (TeopeMa EBkiia, Teopema 06 MHTepBanax).

10. OcHoBHas TeopeMa aprdMeTUKH. KaHOHHYecKoe Mpe/icTaB/ieHHe HaTypabHOTO UMCIa.

11. HOZl u HOK, ux cBorictBa. B3aumocssizb HO/l u HOK HatypanbHBIX uncen.

12. Cnocobwr Haxoxzaenuss HOJZl u HOK gaByx u Gosiee HaTypalbHBIX YKCeNl. AJITOPUTM
EBkmupa.

3 cemecCTp

1. Tlonsarue ppobu. OrtHoleHWe paBeHCTBa [Jpobeid. IloHsATHe  TOJOXKUTETBHOTO
paLMOHa/IBHOIO YKCJIa.

2. Apudmetnueckue onepauuu B Q+. MIx cBolicTBa.

3. MHoxecTBo Q+ Kak paciivpeHue MHO)KecTBa INQ . CBoMcTBa MHOXKeCcTBa Q+ .

4. [lecaTuuHbie 1poby. AMTropUTMBI aprMeTUUeCcKUX AelCTBUN Hajl HUMU.

5. BeckoHeuHble TIepHOUUECKUE fleCITUUHBIe apobu. ObpailjeHre MeproAnYeckux Apobeit B
00OBIKHOBEHHBIE (M 00paTHO).



6.

HeOGXO,[[I/IMOCTb pacrpeHus MHO>XeCTBa Q+. ITonsiTue IMMOJIOKHUTE/IBHOI'O

VpparjoHaIBHOTO YKCIA.

7. MHOXeCTBO TOJIOKUTeIbHbIX JeHCTBUTeNbHbIX uucel R+. Apudmerrnyeckue omnepanuu

B R+.

8.

ITonoxxutesnbHble U OTpHULiaTe/IbHbIE AEIZCTBHTGIH:HI)IE uncjia. MHOXeCTBO BceX

JleliCTBUTe/IbHBIX urces R.

9. OTtHoueHue nopsijika B R. ApudmMerrnueckue orepaiuu B R.
Kputepumu orjeHnBaHus (0L[eHOUHOe CpeACcTBO - Onpoc)

OrjeHKa

Kpurepuu oLieHUBaHUs

OT/IMYHO

CTYJIeHT MCUepIbIBarolLlle, [10C/1e/j0BaTe/IbHO, FPAMOTHO U JIOTHUeCKH CTPOMHO
u3/1araeT MPOrpaMMHbIM MaTepuaJl, He 3aTPYAHSIeTCS C OTBETOM IPH
BU/|OM3MEHEeHUH BOIIPOCa, YMeeT CaMOCTOSITe/IbHO 000011aTh 1 U3/1araTb MaTepuar,
He JIoTycKast OIIMO0K

XOpOILO

CTYJAEHT TBEpAO 3HaeT HpOFpaMMHblﬁ MaTepudJ/i, TPAMOTHO U MO CYILIEeCTBY
H3jiaraeT ero, He AOITYCKaeT CyLIeCTBeHHbIX HEeTOUHOCTeH B OTBeTe Ha BOIIpOC

YAOBJ/IETBOPUTE/IBHO

CTYyAEeHT OCBOMJI TOJIBKO OCHOBHOM MaTepuasl, HO He 3HaeT OTAe/IbHbIX AeTaJIEﬁ,
AOITyCKAdeT HETOYHOCTHU, HEJOCTATOUHO IIPpaBU/IbHBIE CI)OpMan/IpOBKI/I, HapyliaeT
rnoc/ieI0BaTe/IbHOCTD B M3/I0’KeHWU IIPOrPAMMHOI'0 MaTepUasia

HEYOBJ/IETBOPUTE/IBHO

OTBET CTYy/IeHTa COAEPKUT CyLeCTBeHHbIe PO0esTbl B 3HAHWU OCHOBHOTO
coziepykaHus yueOHOM NporpaMMbl JUCLIUTITMHBI

5.1.10 TumnoBblie 3ajaHus (OLleHOYHOe cpeAcTBO - Tect) AN OLEeHKH C(HOPMHUPOBAHHOCTH

KovmeTeHuu YK-9:

3 cemecTp



1. O0paTHad TPONOPIHOHAIBHOCTE MOKET OBITh 32 JAHA MPH MOMOIIHA (HOPMYJIBI
1) v=Kkx. y=kx+b. 3) y=f, 4)y=axl+bx+c. 4)b=a-c.
x
2. ¥paBHeHHEM ¢ OJHOH NepeMeHHOH HAZBIBACTCH
1) prIcKa3pIBaHNe Buaa f(x) = g(x);
2) npexukat Buaa f(x) = g(x) 3ananHbI Ha MHOXKecTBe X;
3) BeIpaxeHIHe ¢ nepeMenHoii Bia f(X) = g(x);
4) dicnoBoe BEIpaxeHile BHAa f(x) = g(x).
3. IIycTh T1 — MHOKeCTBO pelleHHH YpaBHeHHA (1), Tz — MHOKecTBO pelleHHH YpaBHeHHSA
(2). ¥YpasHenu# (1) " (2) paBHOCHIBLHBI, €CJIH
)Ty < To. 2) T < T 3) Ty = To. 4) Ty £ Ta.
4. COBOKYNIHOCTHK HEPABEHCTR ¢ IBYMHA NepeMeHHBIMH HA3BIBAKT
1) 3KBIBANSHIII 3THX YPARHEHIII;  2) KOHBIOHKIIIIO 3TIX YpaBHEHHI;
3) ZU3BKOHKINIO 3TIX YPABHEHHIT; = 4) IMIITHKAINIO 3THX YPaBHEHMIT.
3 3x7 —5x-2
5. CymMMa KOpHeH YpaBHEeHHA 2
1) 5. 2) -3. 3)3. 4) -8.
6. OTpe3oK, COeTHHAKMAN KAKIYI0 BEPIIHAY TPEYTOJAbHHKA ¢ CepelHHOH IPOTHBOIO-
J0:KHOH CTODOHEI HAZLIBAETCA
1) MemraHoIl TpeyTONBHIKA.
2) BBICOTOII TpeyTONBHIKA.
4) 6HucceKTIpHCOil TPeyTONBHIIKA.
4) cpengeil MHHIE! TpeyToIEHIKA.
7. UeTHIPeXyTOJLHAE, ¥ KOTOPOro ABe HPOTHROMOJO0KHEIE CTOPOHEI MAPANLIeNBLHEL, a
IBe IPYTHE He MAPaJLIeIbHbL, HA3bIBACTCH
1) IpsAMOYTONEHIKOM.
2) pomboM.
3) Tpamemieii.
4) IpOI3BOIBHBIM YeTHIPEXYTOMBHITKOM.

=x’+6x-3 paeHa

5.1.11 TumnoBble 3ajaHusa (omeHOuYHoe cpeAcTBO - Tecr) A/isi OLeHKH C(HOPMHUPOBAHHOCTH

Komnerenuu OITK-8:

1 cemectp

B 3aoanusx evibepume eéce npaeguivivie APUAHMEI OTNEENOE.

1. MHO)KecTBY HCTHHHOCTH TpeankaTta A (xX): «B cloBe X — deTbipe OYKBBD) HA MHOMKECTBE
HMeH CyLIeCTBHTENBHEIX IPHHAIEXKAT CIIOBa!

1) mama; 2) mamma; 3) nuth; 4) mmTh; 5) MOBHTH; O6) KpyrT;  7) yTpo.

2. Cpenu creQyIONIHX NpeUIoKe I BEICKAa3bIBAHISIMH SBIIIOTCA. ..
1)2a+4=23-a; 2)3x-4=6; 3)23-14=54-27 4)3x—-9; 5)5+3>7. 6)4-5>8

3. BrickaswsiBanue 4 A B = C 10KHO, €CJIH:

1) A—uctunano;  2) B —wuctuano; 3) C — HCTHHHO;

4) A — moxHo; 5) B — nmoxHoO; 6) C — M0XKHO.

B 3a0anusx emecno MHO20Mo4Us 6CINAGLINE NPAGUTbHbIE OIMNGENNbl

1. Ecin 00bekT a MOKHO BeIOpaTh k criocobamu, a 00bekT b— m cnocobamu, To BeIOOp « OO0
a, 100 b YMOMKHO OCYIIECTBHUTE ... COCO0AMHU.

2. MHO)kecTBO BceX 00beKTOB, 0003HadaeMBbIX OJTHHM TepMHHOM, Ha3bIBaeTCH. ..

3. IlonATHE «UETHIPEXyTOIBHUKY» SBIAETCA... IOHATHEM II0 OTHOIIEHHIO K INOHATHIO «IIPAMO-

YTOJIBEHHK».

2 cemecTp



1. ODBEKTHEI II OTHOIIEHIIA, HEOIpEAeTIAEMEBIE IIPH AKCHOMATIMECKOM TMOCTPOEHIIII MaTeMaTIl-

yeckoll Teopim —

1) Axcriomel. 2) Teopemsl. 3) OcHoBHEBIC MOHATHA.  4) IToHSTHA.

2. CroxeH1eM HaTypalbHBIX 4Icel HazblRaeTcA anredpalrdeckas olepallld, onpelel&éHHAL Ha
MHOKECTEE HATVPANBHEIX TIICEN I YVIOBISTBOPAIOIIAA VCIOBHAM:

1)1.(¥asN) atl=a'; 2)1.(¥asN)_ atl=a'

2. (¥ a, beN) ath=(azh)- 2.(V a, b eN)g+b'=(ath).
3)1.(vaesN) atl=a; 4)1.(vFasN) atl=l+a;

2. (¥ a, beN) a+b= (a+b). 2.(% a, beN) a+b'= (atb).

3. CuMmBonndeckag 3adich IIPAaBOTO INCTPHOYTHBHOIO 3aKOHA YMHOXKEHHS OTHOCHTENLHO
CIIOKEHIIA BRITTIAINT CIeIYIOMIIIM 00pa3oM

lya-(b-c)=(a-b) c. 2)(va,bce N)a:(b+tc)=a-b+a-c

3)(va,be N)a-b=b-a. 4)(Vva,b,ce N)(atb)-c=a-c+b-c

4. MH0KecTBO, COCTOANIEe H3 IIONOKHTEIbHBIX HelbIX IHCEl — 3TO MHOKECTBO

Q. 2)Z. 3)N. 1) R.

5. ITycTb a = n(A) I MHOXKeCTBO A pa3z0lTo Ha MOAMHOXKecTBa. Ecmil b — Hilcmo noIMHOXKECTB
B paz01eHHH MHOKECTBA A, TO 4aCTHBIM HIIcel a I b HazpIRaeTcA

1) 4Hcno 5MeMeHTOB KaXKIOTo IOJMHOXKECTBa, IPH VCIOBHH, YTO MOJIMHOKECTBA IOMNapHO
HellepeceKalollilecs PABHOMOIIHEIE. 2) TIICI0 [IOIMHOKECTR B 3TOM paz0HeHNI. 3) HUICI0 3/IeMeHTOB
KaxkJI0ro MHOAMHOXecTBa.4) HHCI0 MOJAMHOMKECTBE B 3TOM pa3dleHHN, IIpH YCIOBHH, YTO
MOIMHOMKECTBA IIONapHO HellepeceKAIOMIIIecd pABHOMOIIHEIS.

6. 3HaveHIle [UIHBI OTPe3Ka a, COCTOAMIETO 113 OTPEe3KOB b I ¢, JIIIHEI KOTOpPhle BEIpA:KAIOTCS

HaTypPalbHEIMII TIICTIAMII I IT 11 - 3T0

1) mpom3BeeHIe qIICET M H N. 2) pa3HOCTB HIICEN I — .
3) cymma 4icen m + n. 4) gacTHOe 49IICel Im I 1.
3 cemecTp

1. Kag H3MeHHTCH IIOIMAAL NPAMOYIOJIbHHKA, €C/IH €r0 0OCHOBAHHE H BBICOTY YBE/IH-
YHTE B 2 pa3a

1) He M3MeHNTCA.

2) yBemmquTcs B 4 paza.

3) yMeHBINNTCA B 4 paza.

4) yBemmauTCs Ha 4.

2. Ha oOHY 94y BECOB MOJIOKHIA KYCOK MbBLIA, 4 HA APYTYI0 — TAKOTO JKe KYCKa H eme
4

50 r. Beckl HAX0JATCH B pABHOBECHH. KakoBa Macea Kycka MbLIa?

1)200r.

2) 100T.

3) 150 T.

4)250T.

3. CroJBKO YaCcOB HpOBRe] YIAlHACH, OKOHIHBIIHA TpeTHH KIacc, B MKoJIe, IPpH YCI0-
BHH, 9T0 B yde6HOM rogy 210 yge0HbIH qHei, a B y1edHOM THe 4 YpoKa o 45 MHHYT.

1) 2000 =gacog.

2) 1590 gacoB.

3) 1890 gacos.

4) 630 4acoB.

4. BeIW9HHLI, HAX0AANHECH B NPAMONPONOPIHOHAILHOH 3ABHCHMOCTH:

1) KomIrIecTBO TOBApa I ero IeHa P MOCTOAHHON CTOIMMOCTI;

2) Bpems H OpoiiZleHHOe paccTOfMHHE HPIT IOCTOSHHOIT CKOPOCTH B YCIOBHAX PABHOMEDHOIO
MIPAMOTITHeITHOTO [IRIDKeHN,;

3) CKOpOCTh paBHOMEPHOI'O HpAMOIIHeiIHOro NBIGKEeHHA H BpeMsf, HeOOXOIIIMoe I Ipo-
XOK/ISHIA ONpeIeNeHHOTO PACCTOAHIA;

4) nmIHa 1 MHpHHA OPAMOYTOIRHITKA TP 3a1aHHOH IITOMaIH.

5.1.12 TumnoBblie 3ajaHus (OLleHOYHOe cpeAcTBO - Tecr) AN OUHeHKH C(HOPMHUPOBAHHOCTH
kKovmnerenuu ITKP-4:



1 cemecTp

1. ITepeceueHneM MHOxkecTB A H B Ha3pIBaeTcA MHOMKECTBO, KOTOPO€ CHMBOIHUECKH MOKHO
3a7aTh CIEeIYOINM 00pa3oM:

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

3) ANB={x/xe Aux ¢ B}. HANB={x/x¢ Aux e B}.

2. MHuOxkecTBa A 1 B Ha3pIBarOTCH paBHBEIMH, eCIII

1)(V xe B) xe A

2)(Vxe A) xeB.

HN(VxeB)xcAu(VxeB) xec A,

4) MHuo:xectBa A H B nMeror o0Inue 3;1eMeHTEL.

3. 13 12 cmoB MykcKoro pomda, 9 skeHckoro i 10 cpemHero poxpa MOKHO BEIOpaTh IO OJHOMY
CJIOBY KaKOT'O POja CIeTYFOIINM KOIHIeCTBOM CIIOCOO0B

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

4. Ecom u3 100 yyamuxcs, H3yJaroluxX aHNIMIACKuil 1 HeMenkuil s3bIKU, 85 H3ydaroT aHIIui-
CKuil, 45 — HeMelKuil, To 00a s3bIKa H3YUaloT ClIEAYIOLIEee KOJIHUECTBO YeI0BEK

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

5. O0BeM NOHSATHS «IapaLIeIOrpaMM» - 3TO. ..

1) 4eTBIPEXYTONBEHHK;  2) MHOKECTBO UETEIPEXyTOIEHUKOB;, 3) IPAMOYTOJIBHHK;

4) MHOKeCTBO IPIMOYTOILHIKORB; 5) MHOXKECTBO ITapallIeIoTPaMMOB;  6) IapajuIelorpaMm;

7) CBOIICTBA OPSIMOVIOILHHIKA;  8§) CBOICTBA ITapallIeIorpaMMa.

2 cemecTp

1. 3anmck guena X XXX B JecaTHYHONR CHCTEM: CUHCICHHA HMeeT BHI

1) 49 2)39 341 43301 5) 309

2. CyMMa mHdp IBVIHAYHOTD YHCTA PABHA 16. ECITH H3 3TOTO THCIA BEMUSCTh WHCIO, 3ATTHCAH-
HOe TeMH e DH(paMH, Ho E349TBIMH B 00paTHOM HopAOKe, To NoayauTced 18 . 3o uneao:

1)79 2)97 3) 88 4)99 5) 63
3. Bripazkense 6°10°4+5-10 + 1 gBI9eTCH 3aMECHEO YHCIA
1) 156 2)651 3) 1563 4) 66 5)631w

4. Eci HAaHOOIBIIHE 00NTHEA JeTHTETE YHCEN PABSH 8JHHHIIE, TO THCIA ABIITHOTCT

1) B3aMMHO OPOCTEIME, 2) COCTABHEIMH; 3) IPOCTBIMH; 4) COKPATHMBIME; 5) KAHOHHISCKHMH.

5. K HeNO3HIHOHHBIM CHCTEMAaM CUHCISHHY OTHOCHTCH

1) JecaTHYHAA CHCTEMA CUHCIEHHE . 2) pEMCEAd CHCTEMA CUHCIIEHHS,

3) OpeHaMIaTepHYIHAS CHCTeMa CUHCISHHA;4) MecTHAeCATepHIHAS CHCTEMA CIHCISHHS.

6. S3BIK I719 HAHMEHOBAHHA 3aMHCH YHCed H BRIIIOIHeHNHT JeHCTEHA HAO HUMH, HA3BIEAIOT

1) MHO:KECTEOM; 2) cHCTeMOH COHCIIEHNS;

3) ANTOPHTMONM. 4) MpeacTABNEHHEM YHCTA B BHIS CYMMBL

B cnedyvrowiix 3a0asuax eplbepume 6ce NPasUTbHBIE BaPUAHMBL OMEEMOS.

1. Uro0EI MOTVIIUIOCE YHCIO, Jeldmescd Ha 3, B 9Aca0 179% EMecTo * HeOOXOOHMO IOCTA-
BHTE LHDPY 11 22 33 4) 4 55

66 N7 8)8 99 100 0

2. M3 mudp 1, 4, 5, 0, 6 MOKHO COCTABHTH CIeIVIOINHE YeThIPEXIHATHEIS THCIA, KaKI0e H3 KO-
TOpPBIX JelHTced Ha 12:

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

B sadanisx 3-20 O10Ka EMECTO MHOSOMOYUA ECABLME NPABIIbHELE OMEEMbL

1. EciiH OOHH H3 MHOKHTEISH VEBEIHYHTE B 2 pasa, a BTOPOH OCTABHTh 083 H3MeHeHHd, TO
IIpOH3BedeHHe ...

2. CHMEBONHYECKAT 3aITHCh KOMMYTATHEHOTO 3aK0HA CIIOKEHHS ...

3. Eclld 1IpH JeleHHH YHCeI 4 1 b Ha 45 monvdaeTcd OJHH H TOT ke 0cTaTok 30, TO IpH Jeme-
HHH 9HCIA a + b Ha 45 NoTydaeTcd OCTATOK PABHBIH ...

4. HanOoIpIDEM O0IMHM JeIHTeIeM gHcel 3600 H 288 ABIgeTCs dHeIo. .

5. 3amHck _23; + 14% = 42, HMeeT MecTO B CHCTeMe CIHCISHHA ¢ OCHOBAHHEM. ..

3 cemecTp



E ABJIHETCH

q

1) o0miee KpaTHOe 4IICeT N II g; 2) ofmIuii JennTens 91cen 0 1 q;
3) manMeHbIIee 00MIee KPaTHOe TICeT n 11 g 4) Ipon3BeeHIIe 9IIcem 0 1 (.
2. JecaTHYHOH Jpo0bi0 Ha3EIBAeTCS ApodhL BHIA

m m
1) —,rme m,n € N. 2) .
0" — 10"

m

4) F.rge m.,n s N.

L m
1. HanMeHbITHM 0OIIHM 3HAMEHATETEM TBYX IpoGed — |
n

TIe m. n € Q-

m
3) —,rme m,n € N.
n -

3. MHOKECTBO BCeX JeHCTBHTEIBHEIX dHeed R ecTh

1) Q- u L. 2) Q U L. 3) R+ U R U {0} 4)R- U R.

Kputepun oneHuBaHus (0L{eHOUHOEe CPeACTBO - Tecr)

OueHka Kpurepun oLieHvBaHus
OT/JINYHO 80-100% mpaBWIBLHBIX OTBETOB TeCTa
XOPOLLO 60-79% mnipaBU/IbHBIX OTBETOB TeCTa
Y[,0BIETBOPUTE/IHLHO 40-59% mpaBUIBHBIX OTBETOB TECTA
HeyI0BJIETBOPUTEJIbHO MeHee 40% npaBUIBHBIX OTBETOB TeCTa

5.2. OnucaHue MIKaJ/l OLeHHBAHNSA Pe3y/IbTaTOB 00y4eHHs N0 JUCIUIUIHHE NTPH MPOMEe)XYTOUHOH

aTTecTaluu

IITkana oneHUBaHUsi C()OPMHPOBAHHOCTH KOMIIEeTeHLINHI

YpoBeHsb
C(bOPM“POBaf'HOCT" Hey/|0B/IeTBOPUTE/IbH
KOMITeTeHI{Hi o Y/IOB/IeTBOPUTETHHO XOpOLIOo OTJINYHO
(uHAMKaToOpa
JOCTIDKEHUS
KOMIeTeHI[UH)
He 3a4TeHO 3auTeHo
YpoBeHb 3HaHU B
o MuHMMaBHO obbeme, YpOBeHb 3HaHWl B
YpOBeHb 3HaHUM HIKe o
JIONyCTUMBI/ YPOBEHb | COOTBETCTBYIOLIEM obbeme,
3HaHus MUHMMAITBHBIX 3HaHuil. [JonyieHo rporpaMme COOTBETCTBYIOLL[EM
TpeboBanuii. imenu ’ ym porp y
MHOT'0O Herpy0bIx MOATOTOBKHU. rporpaMme MOATOTOBKH,
MeCTO rpy0Obie ommoKu
o1IOoK HomnyiiieHo HeCKOMbKO | 6e3 ommbok
Herpy0bIX oUIMO0K
ITpoaeMoHCTPHUPOBaHbI
[IpogemMoHCTpHpPOBaHbI [IpogemMoHCTprpOBaHkbI BCe
BCe OCHOBHbIE YMEHUSI.
ITpu perennu OCHOBHbIE YMeHUSsI. OCHOBHBIE YMEHUSI.
PellleHbl BCe OCHOBHBIE
CTaH/|apTHBIX 3a/jau He PerieHs! TUTIOBBIE PeriieHs! BCce OCHOBHbBIE
IPO/IeMOHCTPHPOBAHbI 3a/lauM C HerpyObIMU 3aaum C HerpyGrimn 3aflauy C OT/e/IbHBIMU
Ymenus y OLIMOKAMHU.
OCHOBHBIE YMEHWSI. omMnOKaMH. HeCyIIeCTBeHHBIMH
BrinonneHs! Bce
Vmenu mecto rpy6ble BeImonHeHs! Bce He/|0YeTaMH, BBIITOJTHEHbI
3a7laHysl B TIOJTHOM
omMbKu 3aflaHusl, HO He B BCe 3a/laHUs1 B MTOJTHOM
00BeMe, HO HEKOTOpEIe
MOJIHOM 0Obeme obbeme
C He/loYeTaMH
HaBbiku IIpu perenuun Nwmeetca IIpogemoHcTpupoBans! | IIposeMoHCTpHpOBaHbI
CTaH/|apTHBIX 3a/jau He MMHHMMa/bHBINA Habop 0a30Bble HaBbIKU NPH HaBbIKU MU pellieHNH




MPO/IEMOHCTPUPOBAHBI
0a30BbIe HABLIKU.
Wmenu mecto rpybbie
OLLIMOKU

HaBBIKOB [IJ151 pellieHHst
CTaHJAPTHBIX 33/jau C
HEKOTOPBIMHU
HeJloueTaMu

pelLleHrun
CTaHJAPTHBIX 33/jau C
HEKOTOPBIMU
HeJloueTaMu

HeCTaHAAPTHBIX 3azay 6e3
o1bOK 1 HEeZI0UeTOB

Ixana OLl€cHUBAHUA ITPHU HpOME)KyTO‘—lHOﬁ aTTeCTaluu

OneHka YpoBeHb NOATOTOBKH

Bce komrmeTeHIMM (YacTd KOMIleTeHLMi), Ha (¢oOpMUpOBaHHEe KOTOPBIX HarpaB/eHa
JMCLIMIVIMHA, CGOPMHPOBAHBI Ha YPOBHE He HWXXe «OTJMYHO», NPU 3TOM XOTs Obl OfHa
KOMIIeTeHIMsl ChOPMHUPOBAHA Ha YPOBHE «OTIHYHO»

Bce KommereHIM (YacTW KOMIIeTeHIWH), Ha (opMypoBaHMe KOTOPBIX HarpaBJieHa
JMCLMIVIMHA, CcOPMUDOBaHbl Ha YDOBHE He HIDKE «XOpOLIO», NMPU 3TOM XOTS Obl OfHa
KOMIIETeHIMs1 ChOPMUPOBaHA Ha YPOBHE «XOPOILIO»

Bce komrmeTeHIMMd (YacTd KOMIleTeHLMi), Ha (¢oOpMUpOBaHHWEe KOTOPBIX HarpaB/ieHa
JMCLUIVIMHA, COPMHUPOBAHBI Ha YPOBHE He HWXKe «Yy[OBJIETBOPHUTENLHO», MPH 3TOM XOTs ObI
0/IHa KOMIIeTeHIUsl chOpMUPOBAHA Ha YPOBHE «y[0BJIETBOPUTEILHO»

OT/IMYHO

3a4YTEeHO xopouio

YAOBJ/IETBOPHUTE/I
bHO

He HEY/0B/IETBOPUT

XoTs 6bI 0jHa KOMITeTEHLIHMs C()OPMUPOBaHA Ha YPOBHE «HEYIOBJIeTBOPUTEILHOY.
3d4YTEeHO €/IbHO A 1 q) PMHD yp YA p

5.3 Tunorbie KOHTPOJ/IbHBI€ 3adadHHUA HW/IH HHbI€ MaTepHd/Ibl, Heoﬁxonanle AJIsA OLl€éHKH
pPe3y/ibTdTOB oﬁyqel-mn Ha l'lpOME)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPHUTEpPpHEB HX
OIléHUBAHUA:

5.3.1 TunoBble 3ajaHus (OL[eHOYHOe CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
KoMmneTeHIiuu YK-1

1 cemectp

1. CooTBeTcTBHe R: «umMC/I0 X KpaTHO YUC/IY y» 3a/laHO MEXKAY 2JIeMeHTaMH MHOXecTB X =
{135, 0, 264, 122} u Y = {3, 4, 5, 9}, npuuem x X, y ¥. I[Toctpoiite rpac coorBeTcTBUs R.

2. anbl MHOXKecTBa X = {2, 4,6} u Y = {3, 5, 7}. CootBeTcTBUE R Mexy MHOXXeCTBaMU X
U Y TakoBO: «uucyIo X Gosbliie yncia y». IToctpoiite rpad [JaHHOTO COOTBETCTBUS, 0OpaTHOrO U
TIPOTUBOIIOJIOXKHOTO 7151 R COOTBETCTBUM.

3. OrtHomenue P: «umcio x Ha 3 Oo/bllle urcia y» 3a7aHo Ha MHOKecTBe X = {0; 2; 3; 4; 6;
8}. BrimosiHUTe 3ajaHusA: a) MepeuucauTe BCe Iapbl yucesn W3 MHOXKeCTBa X, HaxXogsIuecs B
otHomieHuy P; 6) moctpoiite rpad oTHoiieHus1 P; B) mocTpoiiTe rpaduk oTHOIIeHHs P; r) 3ajatiTe
OTHOIlIeHHe P mpy MOMOIIM ypaBHEHUS.

2 cemecTp

1. O6BsicHUTe, TIOUEMY HIDKeITpHBe/IeHHbIe 3a/Iaull PELIaloTCs CII0KEeHUeM:

a) M3 KkopoOKy BbIHY/IM CHavasa 4 KapaHjailla, a moToM 2 KapaHzaiia. CKOJIbKO KapaHZalleH
BBIHYJTH U3 KOPOOKH?

6) B napke 9 6epe3. x Ha 3 MeHblile, yeM efieli. CKOJIBKO efieil B TlapKe?

2. Kak W3MEHUTCsS CyMMa, eC/M: a) OfHO W3 (JlaTaeMbIX YBeIWYWTh Ha 2; 0) OfHO U3
C/laraemMbIX yBeWUUTh B 2 pas3a; B) KaK/0e U3 C/laraeMbIX YBEJWUYUTb Ha 2; T') KaK[0e U3 C/laraeMbIxX
YBeJIMUMTh B 2 pa3a. Bricka3aHHbIe TIpe/NoioKeHUsI JOKaKuTe B 00111eM BHe.

3. Vcnonb3ysi TeOPeTHKO-MHOXKECTBEHHOE OTpe/ie/ieHHe Pa3HOCTU Lie/IbIX HeOTpULaTe/IbHbIX
yKceJl, IOKa)KUTe, uTo: a) 7-5=2;6)6-6=0;B8) 4 -0 = 4.

4. YcTaHOBUTe HAa OCHOBAaHWY KAaKWX 3aKOHOB IPOM3Be/IeHbI peoOpa3oBaHuUs:

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) 103-62=(100+3)-62=100-62+3-62=62-100+ 3 - (60+2) =62 - 100 + 3-60 + 3-2;

r)4-47-25=4-25-47=(4-25)-47.

5. OOBsicHUTE, TTIOUEMY TIpHBe/IeHHbIe HIDKe 3a/lauMl pellaroTcs [efCTBUeM Jle/leHusI:

a) 6 KyCKOB caxapa pa3/iOKW/IM B CTakaHbl C yaem, MO 2 KyCKa B Kax[blid. Ha CKOIBbKO
CTaKaHOB XBaTWJIO caxapa?

6) ¥ Konu 12 kponukoB, a y Bonogu B 4 pa3za Mmenbliie, ueM y Ko, CKOMBKO KPOUKOB Y
Bomoan?

3 cemecTp

1. 3amuiuTe Tpu ApobH, paBHBIe ApobsiM: a) 2/5; 06) 6/48. Vcronb30Banock M TIPU 3TOM
OCHOBHOE CBOMCTBO ApO0OH.

2. HailinuTe apo6b, paBHYy!O 5/7, y KOTOPOM CyMMa UMC/IUTeNs U 3HaMeHarTe isi paBHa 48.

3. HaiiuTe mpaBwibHbIe Apo0OU, KaXk/asi U3 KOTOPBIX: a) NP YBeTMUEHUU ee UUCUTEeNs U
3HaMeHaresss Ha 1 CTaHOBUTCA paBHOU 1/4; 6) MpW yBeIMUeHWM ee UUC/TUTe/sT U 3HaMeHartess Ha 1
CTaHOBUTCS paBHOU 1/2.

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

5. [lpeacraBbTe B BUje HECOKpPAaTUMOW OOBIKHOBeHHOU Apobu a) 6,041(27); 6) 6,(7); B)
7,2(3); 1) 1,35); pm)13,4(72).

6. B ropome Tpu cpegHue MWKOAbL. UYMC/IO ydyalMxcsi MepBOM IIKO/bI cocTasisieT 0,3
yualiXxcsl BCeX IIIKOJI, BO BTOPOM IIIKOJie ydamuxcsi B 1,5 pa3a 6Gosblile, uemM B MepBOi, a B TPeTbei
mKosie Ha 420 yyaiuxcs MeHblie, yueM BO BTOPOW. CKOJIBKO BCET0 yUallluxcsl B TPeX CPeJHUX LIKO0JIax
1 CKOJIbKO B KayKJ0M?

7. HaiiiiTe Tpy NepBbIX [|eCITUYHBIX 3HaKa CYMMBI X + Y, eC/Iu:

a)x =2,34871...,y=5,53724...; 6) x = 2/3,y = .

5.3.2 TunoBble 3ajaHus (OLlEHOYHOE CPeACTBO - 3ajauM) AJIA OIeHKH C(hOPMHPOBAHHOCTH
KoMmeTeHuu YK-9

1 cemecTp

1. U3 25 yvammxcs knacca 12 yBrekaroTCsl MaTeMaTHMKOM, a 8 — PyCCKUM sI3bIKOM. Kakum
MOKeT OBbITh UMCJIO YUaIUXCs, YB/IEKAOIUXCSl 000MMY TIpeIMeTaMH; YB/IEKAFOIIUXCSl XOTsI ObI OTHUM
rpeZiMeToM?

2. Nz ropoga A B ropop B Beayt 6 nopor, us ropoga B B ropog C — 4 noporuy, us ropoga C B
ropoz, D - 8 mopor. CKoJIbKO MOXXHO BbIOpaTh MapIIpyTOB, BeAyIIUX U3 ropoga A B ropos D uepes
ropoga B u C?

3. CKobKUMU criocobamu 8 uesioBek MOTYT pa3MeCTUTLCSI B Ouepesiv B KacCy?

4. CKOJIbKO Pa3/IMYHbIX aHarpaMM MO>KHO TIOJTyUUTb TiepecTaBsisisi OyKBbI B C/IOBe
«KYKYLIKa»?

5. Ckonbkumu criocobamu u3 40 yuaimxcs Kiaacca MOXKHO BbiOpaTb akTHB B COCTaBe:
CTapocTa, po(opr U pefakTop CTeHra3eThl?

2 cemecCTp

1. Joxkaxure PaBeHCTBO MeTO/IOM MaTemMaThUuecKoun VHAYKLWU:

1 4+2+34+ .. +n= nnry) (n+1)



2. Tlpu penenuy umcen a U b Ha 12 monyvyaeTcss OJUH U TOT >Ke ocTaToK 7. Kakoi ocTaTok
TOJIyYUTCSs TIPU ieJieHrH Ha 12 umcsia: a)a+b; 6)a—b; c)a - b.

3. Wcrionb3ysi TeOpeTUKO-MHOXKECTBEHHYI0 TPAaKTOBKY OTHOILEHUSI «MeHblle», TIOKaKUTe,
yToa) 0<1;6)4<6;B)3<7.

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

3 cemecTp

7
1. Haiiure obmacte ompenenenus GpyHkun: a) f(x) = 5x — 2; 6) f(x) = —; B) f(x) = )

2
Nfx)= 3 . mfx)=Jr-2.
(x—D(x-2)
2. Hailinurte BeIpakeHUe JIHHEITHON (YHKITHH, 3HAS ee 3HAUYEHHS Vi H y2 B TOUKAaX X1 H X!
x1=3,x2=5,y1=4,y2=0;0)x1=-6,x2=3,y1=1,y2=19.
x—1=2x-3

3. Pennte cOBOKYITHOCTE HepaBeHCTB: .
Ix+5=x+17

4. IToctpoiite rpaduk HepaBeHCTBA ¥ > X + 3.

5.3.3 TunoBble 3ajaHusA (OL[eHOYHOe CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
kKomneteniuu OITK-8

1 cemectp

1. Onpe,z[eJmTe- 3HaUeHIIe* HCTHHHOCTH® COCTAaBHOI'O® BEBICKA3BIBAHNA® IIpH* YCJIOBHI,* YUTO*
JJIEMECHTapHEBIE ' BBICKA3bIBAHHA, ' BXOIANIIE B HUX ' IPHHUMAOT CJICAYOINHE 3 HAYCHHA  HCTHHHOCTH® P-—

«, Q—«wm», T—«m», S—w»:-a) T=(SAP);-e) PvTST A S 9

2.- CocraBpTe’ TadJMIY* HCTHHHOCTH' JUIA" KayKIO0Tr0* BeICKaspiBauus:- a): A = (B = C):: 6)
A= (BAC);B) (A= B)© AVvB;1T) (4= BAC)V(AAB) g

3.-Ha-muoxectBe  X="{5,-6,-7,-8,-9,-10,-11,-12,-13,-14,- 15} -3amansr npeauxatsl P(x): «x-—
HEUeTHOE 'UHCIIon, Q(X): «xX >9».-Haliqure - MHOKECTBA - HCTUHHOCTH ‘TIpeTuKaToB: *a): P(x) A O(x) ;:6)-

O(x)= P(x).

2 cemecTp

1. O6bsACHUTE, TIOUEMY HIDKeNpPUBeIeHHbIe 3a/IauMl PeLIaroTCsl JeCTBUeM YMHOKeHUSI:

a) Ha kaxayro 13 Tpex Tapesiok MoJioyKuau 1o 2 sibjioka. CKOIbKO BCETO sI0/10K MOJIOXKUIA?

6) [nst ypoka Tpy/a /eBouKa MpuHecaa 6 JMCTOB KPacHOM Oymaru, 3TO B ZiBa pa3a MeHbIIIe,
yeM 3eieHOU. CKOJIBKO JTUCTOB 3e/IeHOM OyMaru IpuHecsia IeBouKa?

2. Vicnonb3ys omnpezie/ieHre YaCTHOTO UMCesl, TIOKaKuTe (AByMsi criocobamm), uto: a) 12 : 3 =
4;,6)6:1=6.

3. Micnionb3ysl TeOpeTUKO-MHOKEeCTBEHHBIN CMbIC/I YaCTHOTO, HaWUTe 3HAUeHHsI BbIDA)KeHU:
a)10:2;6)5: 1.

4. Kak M3MeHUTCS YaCTHOe, eC/IN: a) JAe/IMMOe U JleJITe/b YMHOKUTD Ha OZJHO U TO JKe UMCIIO;
0) He U3MeHsIs1 IeNUTeJIs, [Ie/TMMOe YBeJIMUMTh B K pa3; B) He U3MeHsIsl [Ie/IMMOTO, JieJTUTe/lb YBeTMIUTh
B t pas?

5. O0BsicHUTE, TIOUEMY TIPHBe/IeHHbIe HIDKe 3a/jaudl PelaloTCs JeCTBUEM JleIeHHUST:

a) 6 KyCKOB caxapa pa3/iOKW/IM B CTakaHbl C yaem, MO 2 KyCkKa B Kaxzblid. Ha CKOIbKO
CTaKaHOB XBaTUJ/IO caxapa?

6) ¥ Konu 12 kponukoB, a y Bosogu B 4 pa3za Mmenbliie, ueM Yy Komu. CKOBKO KPOJTMKOB Y
Bononu?

3 cemecTp



1. BeipasuTe: 1) B KBaJ|paTHbIX AeLMeTpax 3,2 M2 3;

3) B KusoMeTpax B yac 8,6 km/c.

; 2) B Kybuueckux cantumerpax 4,1 m

2. Toctpoiite oTpe3ok; AnuHa Kotoporo 4,6E. KakuM OygeT uncieHHOe 3HaueHHe MJIUHBI
3TOTO OTpe3Ka, ec/iu eJuHULY JuHbI E:a) yBeMunTh B /1Ba pa3a; 6) yMeHbILUTH B 1,5 pa3a?

3. Kak usmeHuUTCS 1nI01a/ib NpsSIMOYTOJ/IbHUKA, €C/TU: a) OCHOBAaHHWE U BLICOTY €r0 YBeIUYUTh
B 3 pa3a; 0) oOCHOBaHHe U BBICOTY YMEHBIIUTh B 2 pa3a; B) OCHOBaHHE YBEeJIMYUTh B 3 pa3a, a BbICOTY
YMEHBIIUTh B 3 pa3a; I') OCHOBaHHe YBeJIMUUTh B 2 pa3a, a BbICOTY He U3MeHSITh?

4. Ha CKONbKO MPOLIEHTOB YBEJIWYUTCSA TJI0L[a/ib KBaJjpaTa, ec/iv AJIMHY Ka)K[J0M ero CTOPOHbI
yBe/IMUUTh Ha 25%°7?
5.3.4 TunoBble 3ajaHusA (OL[eHOYHOe CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
koMmnereHuu [1KP-4

1 cemectp

.- VYkaxnuTe XapaKTepHCTHUECKOe  CBOIICTBO 31IeMeHTOB MHOKecTBa X = B M C U A4 ,-ecTi-A-
=[-2:-7), B="[-8;:00),"C-=+(--00;-3].9

2.-Hatigure-Muoxkectea-A-U-B,"A-N-B,"A\'B,'B-\:A-ecm-A-=-{x-/xeN,x-<-5}, B="{x"/x €
N,'2<'X'<”7} ,1'[

3.-H3006pa3nTe-Ha KOOPAHHATHON TNIOCKOCTH - 3JIEMEHTRI" IeKapTOBA  TIPOH3BE [EHUS  MHOJKECTB"
XuY,ecm:a)X="1[-3;2],Y="{[0;5);06)X=R;Y=1]-2;2]9

4.-Ha x0o0opINHATHOH TDIOCKOCTH TIOCTPOIiTe TIpsAMBle, ‘TlaparientHele-oc-OY ‘U npoxoaamie:
gepe3: ToukH: (5,° 7): u- (-5, 7).- YcraHOBHTE, IeKapTOBO" IIPOH3BEllcHHEe' KAKHX' JBYX' MHOMKECTB
n300pakaeTcd: Ha* KOOPIHHATHOI  INIOCKOCTH' B* BHIe* IIOJIOCH, * 32aKIF0YSHHOM - MEIK/Ty  IIOCTPOCHHBIMH"
OpAMBIMILY

5.- Ha- xoopIUHATHO " IPAMOI- BEIAEIEHEI 1Ba- MHOKECTBA" (-00;- 2) 1+ (2;- +o0).- MoxkHO" 11"
YTBEPIKIATh,  UTO* MHOKECTBO " e CTBHTENBHBIX  Uhcell" pa30uTo- Ha- JiBa- wiacca?  MoxHo - pa30nTs:
MHOKeCTBO ‘TOUEK ‘KOOPITHHATHON TIpAMOii-Ha -3 ‘ki1acca? -Ha 4 -xmacca?-Ot1eeT npomwmmroctpupyiirey

2 ceMeCTp

1. [IBy3HauHOe 4ucC/I0 OKaHuMBaeTcs Ludpout 3. Ecim cymmy ero nygp yMHOXUTH Ha 4, TO
TIOJTYUMTCSsI YHCII0, 3arcaHHOe TeMU ke [irudpamu, HO B oOpaTHOM mopsike. Haliaure 310 umncsio.

2. TlpuBepure TpUMep CJOXeHHUs [BYX Tpex3HauHbix uucen. OOocHylTe, Kakue
TeopeTHUeCcKUe M0JI0KEeHHs JIe)XaT B OCHOBE a/ifOPUTMa CJIO’KEeHUSI 3TUX YHCe/l.

3. IIpocTbIMU WK COCTaBHBIMU SIB/ISIFOTCS AaHHble yucaa: 139, 331, 819, 2217

4. Haiipgure HO/I 1 HOK Tpex umce, TipeicTaBUB WX B KaHOHHWYecKoM Bu/ie: 80, 120, 280.

3 cemecTp

1. 3amuiuTe Tpu ApobH, paBHBIe ApobsiM: a) 2/5; 6) 6/48. Vcrionb30Banock M TIPU 3TOM
OCHOBHOE CBOMCTBO JpO0OH.

2. Haiigute apobb, paBHYIO 5/7, y KOTOPOUW CyMMa UMC/IATEIsI U 3HAMeHaTeisi paBHa 48.

3. HaiiuTte mpaBwibHbIe ApO0OU, KaXk/asi U3 KOTOPBIX: a) NP YBeTMUEHUU ee UNCUTEeNs U
3HamMeHaresiss Ha 1 CTaHOBUTCA paBHOU 1/4; 6) MpW yBeIMUeHWM ee UMC/IUTe/S W 3HaMeHaress Ha 1
CTaHOBUTCS paBHOU 1/2.

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

5. [lpeacraBbTe B BUJe HeCOKpAaTUMOW OOBIKHOBeHHOU Apobu a) 6,041(27); 6) 6,(7); B)
7,2(3); 1) 1,35); pm)13,4(72).

6. B ropome Tpu cpegHue MWKOAbL. UYMC/IO ydyaluMxcsi MepBOM IIKO/bl cocTaiseT 0,3
yUaluXxcs BCeX IIKOJI, BO BTOPOM IKOJe ydamuxcsi B 1,5 pa3a Gosblile, ueM B MepBOi, a B TPeTbeit



1Kosie Ha 420 y4Jaluxcst MeHblIlie, ueM BO BTOpPoid. CKOJTbKO BCETO YUallUXCsl B TPEX CPeJHUX IITKO0JIax
1 CKOJIbKO B KayK[0M?

7. Haliiute Tpu MepBbIX [eCITUYHBIX 3HaKa CYMMBI X + Y, eCJIu:

a)x =2,34871...,y=5,53724...; 6)x=2/3,y=Tm.
Kputepumu orjeHnBaHusi (0L[eHOUHOE CPeACTBO - 3afauu)

Onenka Kpurepuu orjeHrBaHUs

CTYZAEHT IMPAaBUJIbHO TIDUMEHSET TeOPETUUECKUE ITOJIOKEHWA U BJAdjeeT
OT/IMYHO HEO6XO,Z[I/IMLIMI/I YMEHHAMU U HaBbIKaMU T1PU BBITIO/THEHWHU TTPAKTUYECKUX 3a,l[aHPII>i,
He 3aTPpyAHAETCS C OTBETOM IMPpU BUAOWU3MEHEHUUN 3aldHUS

CTYAEHT MOXXET ITPABU/IbHO MTPUMEHATH TEOPETUUECKHE TTOJI0OKEHUA U Ha
A0CTAaTOYHOM YPOBHE BJ/laJieeT H€'O6XO,£[I/IMI>IMI/I YMEHHSAMU U HaBbIKaMU TIpU

XOopouio o
P BBITIO/THEHWH IMMPAKTUUECKUX 3d/1dHWH, HO 3aTPYAHAETCA C OTBETOM IIpHU

BH/I0OM3MEHEHUH 3aJaHUsA
CTYAEHT 3aTPYAHAETCA IMPpU TIPUMEHEHNU T€OPETUUECKHE TIOJI0XKEeHUH npu

YAOBJIETBOPUTEJIBHO BBITIOJTHEHUH TTPAKTUYECKHUX BH,E[aHI/H‘/JI , He IOCTAaTOYHO BJ/iaj/ieeT HEOGXO,Z[I/IMI:IMI/I
YMEHUSAMU U HABBIKAMH, 3aTPYAHAECTCA C OTBETOM IMPU BUAONU3MEHEHUUN 3aldHUSA
CTYJEHT He YMeeT MCITI0/Ib30BaTh IMOJIyUeHHbIe TEOPDETUUYECKKWE 3HAHUA TIPU

Hey/I0B/IeTBOPUTEIEHO
pelleHrH MpaKTU4YeCKUX 3aaaud

5.3.5 TumnoBbie 3afaHusA (oieHOUHOe CpeACcTBO - KOHTpoO/IbHbIE BOMPOCHI) AJISI OLEHKH

copMupoBaHHOCTH KoMIieTeHIMU YK-1

1 cemecTp

OObeHeHNe MHOXKECTB, ero CBoicTBa. [lepeceueHrie MHOXKeCTB, €T0 CBOMCTBA. Pa3HOCTh MHOXKECTB.
JomoiHeHue K IOAMHOXXECTBY, JOIO/IHeHYe [I0 YHUBepCaIbHOI'0 MHOXKeCTBa.

[ekapToBo mpou3BesieHHe ABYX MHOXKecTB. CBOMCTBA [leKapTOBa Mpou3Be/ieHus1. M3o0paxkeHne
JleKapToBa MpoK3Be/leHHsI IBYX YKMC/I0BbIX MHOXKECTB Ha KOOPAMHATHOM MJIOCKOCTH

CoOoTBeTCTBHE MEX/Y d/IeMeHTaMu JBYX MHOeCTB. Crioco0bl 3a/iaHust COOTBeTCTBUI. ['pad 1 rpadmk
cootBeTcTBUs. COOTBETCTBUSI 0OpaTHOE W MIPOTHUBOIIO/IOKHOE JAHHOMY

2 cemecTp
AxcromMaTHuecKoe orpeie/ieHre C/I0JKeHHUSI HaTypa/ibHBIX urces. [TocTpoeHure Tab/IULBI C/IOMKEHHUS
O/IHO3HAUHBIX HaTypPaJIbHBIX UKCe/l. 3aKOHbI C/I0KEHUSI

AKcromaTruecKoe orpe/iesieHle YMHOKeHHsT HaTypabHbIX urcesl. [locTpoenre TabMLbl YMHOMKEHHUST
OJJHO3HaUHbIX HaTypasbHbIX YKCe/l. 3aKOHbl YMHOKEHUS

3anuch U Ha3BaHUe Ynces B MO3ULMOHHBIX CHUCTeMaX CUKMC/IeHKd, OTJIMUHBIX OT AQCHTHHHOﬁ.
CpaBHEHI/Ie yucea B p-HqHOI‘;I crucreMe CUMC/1eHusa

3 cemecTp



ApudmeTrueckue orepaljiu Ha/| TIOJI0KUTETbHBIMU Pal[MOHAILHBIMUA UMC/IaMi (0OBIKHOBEHHBIMU
npo6simu). CBOMCTBA 3TUX OTepariyid.

[TonoxxutenbHbIE M OTPULIATETbHbBIE AelCTBUTE/bHbIE UKc/ia. MHOXXeCTBO BCeX JeMCTBUTETbHBIX
yucen R. OTHoliieHue ropsizika B R. ApudmeTtrueckue onepaiyu B R.

5.3.6 TunoBbie 3apaHusa (oreHOUHOe CpeACcTBO - KOHTpo/IbHbIE BOMPOCHI) A/ OLEHKH
copmupoBaHHocTH KomneTeHMU YK-9

1 cemecTp

Pa30ureHre MHOKECTBA Ha TepeceKaroIrecst KIacChl C TIOMOIIIBI0 OJHOTO ABYX U O0Jiee CBOMCTB.
Knaccudukaryu.

BI/I,Z[I:I COOTBETCTBUM. B3anmMHO OJHO3HAYHOE COOTBETCTBHE. PaBHOMOLL[HBIe MHO>XeCTBd.
Hpe,E[CTaB]IEHI/Ie 0 CYETHOM MHO>XeCTBe.

ITonstre KOM6I/IHaT0pH0ﬁ 3a/iayui. HpaBI/IJ'Ia CYMMBGI U ITPOU3BEAEHUA. Perienuve 3a/a4.

Pa3merrieHusi C MOBTOPeHUsIMH U Oe3 MOBTOpeHui. BbIBO/ hopMy bl uncsia pa3mMelrieHuii. Perienre
3ajau

[TepecTaHOBKM C TIOBTOPeHUsIMU U Oe3 1oBTOpeHui. BriBoz (hopMysibl Uncia riepecTaHOBOK. Perrienue
3ajau

Couetanusi. BeiBoz hopMyJibl urca couetanuii. Perienue 3azay.

2 cemecTp

[MonsiTre TekcToBOM 331aun. CTPYKTypa TEKCTOBOM 3afaur. MeTo/bl ¥ CrIOCOOBI peltieHus TeKCTOBBIX
3azau

OTarbl peleHusa TEKCTOBOMU 3d/idauH, TIpeMbI X BBITIOJTHEHUA

3 cemecTp

[MTonstre pyukumu. Criocodsl 3aauus GyHKIMH. ['paduk GyHkiyyu. CBOHCTBA YMCIOBBIX (DYHKIIUM.
[psimasi u 0OpaTHasi MPOMOPLIMOHATBHOCTH, UX CBOWCTBA, Tpaduku. [IprMepsl.

JIuHeliHas ¥ KBaJpaTUuHasi GyHKLUU, UX CBOMCTBA, rpauku. [IprmMepsi.

KoopavHaThl Ha TIPSIMOM 1 TJIOCKOCTH, X TipeoOpa3oBaHue. PaccTosiHMe MeXXy ABYMSI TOUKaMU Ha
MPSIMOM U TJIOCKOCTH.

OO011iee ypaBHeHMe TIPSIMOU. Y paBHeHUe TIPSIMOU JIMHUY C YTI0BBIM K03 duiieHToM. PopmyJibi
aHA/IMTUYeCKOW T'eOMeTPHUH.

[TocTpoeHre reoMeTpUUeCKUX (PUTYP C TOMOILIBIO LIUPKYJIS U JIMHEWKU. DjieMeHTapHble 3a/lauk Ha
IIOCTpOeHue. JTallbl pellieHrs 3aauy Ha IocTpoeHue. ITpumepsl.



[ToHsiTHe reomMeTprUuecKoro Tesa. [IoHITMe MHOTOTpaHHOM MOBEPXHOCTH, MHOTOTpaHHUKa. Teopema
Hekapra-Jiiiepa 0 MHOrorpaHHuKax. [IpaBuibHble MHOIOTDaHHUKH.
3aBUCUMOCTH MeXY BeJTMUMHaMU

5.3.7 TunoBble 3afaHusa (oLeHOUHOe CpPeACTBO - KOHTpoO/IbHBIE BOMPOCHI) AJIA OLIEHKH
copmupoBanHocTH KomneTeHnuu OITK-8

1 cemecTp

O6BeM U cofeprkaHue OHSATHH. OnpesienieHre OHATHN. CTPYKTypa onpesiesieHus yepe3 pof, U
BU/IOBOE OT/IMUYMe

INoHsiTHE BBICKA3bIBaHUS. 3HAUEHHE NCTUHHOCTH BhICKA3bIBAHUM. HPI/IMepr. Onepal_u/m Haj
BbICKa3bIBaHUSAMU. CBOMCTBA Ol'IepaL[I/Iﬁ

[MousTHe npegukaTta. O6/1acTb OMpe/iesieHrs 1 MHOYKeCTBO UCTUHHOCTH TipeiuKaTa. [Ipumepsl.
Onepauyy Haj rpejydkataMy. X MHO>KeCTBa MCTUHHOCTH

2 cemecCTp

AKcuomaTuuecKuii MeTo/i mocTpoeHus Teopun. Akcruomatuka [leaHo. [ToHsiTHe HaTypaabHOTO YUC/Ia
1 MHOXecTtBa N

Meto/ MmaTeMaThueckol UHAYKLUK. [Ipumepbl

TeopeTUKO-MHO>XXeCTBEHHBIM CMBIC/T HaTypaJbHOTO UKCJ/Ia, HYJIsl, OTHOIIeHUH "bosbliie", "MeHbliIe",
HpaBHOH

TeopeTUKO-MHOXXeCTBEHHBIM CMbIC/I CyMMbI M Pa3HOCTH LieJTbIX HeOTPULIATeTbHBIX UKCesl, CBOMCTB
C/I0’KeHHsI, OTHOIIIEHUI «DO0JIbIIIe Ha...», «MeHBbIIIe Ha...».

TeopeTHKO-MHO>KEeCTBEHHBIM CMBIC/T TPOU3BEZIEHHST U YaCTHOTO 1]e/TbIX HEOTPHUIAaTeTbHBIX UKCET,
OTHOIIIEHUH «DO0/IbIIIe B ...», «<MEHBIIIE B ...».

HaTypaJIbHoe UKCJ/IO KdK pe3yJyibTaT U3MEPEHNS BeJIMYUHBI. API/ICbMeTI/IHECKI/Ie oriepalji HaJZ, YruCJjiaMH,
Me€paMH BeJIMUYNH

3 cemecTp

[ToHsiTve BeTMUMHLI U ee M3MepeHUsi. OCHOBHbIE CBOMCTBA CKa/ISPHBIX BETUUMH.

HnuHa oTpe3ka, ee usmepeHre. OCHOBHbIe CBOMCTBA /IJTUH OTPE3KOB.

[Tnomaak GUrypsl 1 ee ocHOBHBIe cBoMcTBa. CriocoObl n3MepeHwUs TIoIIaau Gpurypsl. PaBHOBe/IvKYe
Y PaBHOCOCTaBJIeHHbIe (DUTYPBI.

Ob6mwem Terna, ero u3MepeHve. BoruncieHre ooGbeMa MPU3MbI, TIapasiyiesienuresa, TMpaMU/IbI,
LWIWH/pPA, KOHYCAa, Lapa.

Macca Tena ee u3mepeHre U OCHOBHbIE CBOMCTBA.

[TpoMe>XxyTK1 BpeMeHH, UX U3MepeHre U OCHOBHbIe CBOKCTBA. VI3 ucTopyu KaneHjapsi.



5.3.8 TunoBbie 3apaHusa (oreHOUHOe CpeAcTBO - KOHTpoO/IbHbIE BOMPOCHI) A/ OLEHKH
copmupoBanHocTu KomnereHiuu [TKP-4

1 cemecTp

[ToHsATHE MHO>KECTBA. D/IeMeHT MHOXKecTBa. KoHeuHoe, 6eCKOHeUHOe, ITyCTOoe MHOKeCTBO. [IprmMepsl.
YucoBbie MHOXKecTBa. CriocoObI 3aziaHusi MHOXKecCTB. [Tprmepsi

OTHoLIeHUs: MeXxy MHOXXeCcTBaMU. [lnarpaMMebl Diiepa-BeHHa. YHuBepcasibHOe MHOXKECTBO
ITonsatue KopTexa. [JekapToBo NpousBeeHre N-MHOXeCTB

OTHOIIIeHUs] MKy 37IeMeHTaMH 0JHOr0 MHOXKecTBa. CriocoObI 3a/1aHust oTHOIIeHU. CBOHCTBA
OTHoOIIIeHUH: pedh1eKCUBHOCTb, CHMMETPUYHOCTh, aHTUCUMMETPUYHOCTD, CBSA3aHHOCTh

OTHolIeHHe SKBUBa/IEHTHOCTH, €ro CBsi3b C pa30rieHrneM MHOXKeCTBA Ha K1acchbl. OTHOILIEHUS TIOPsAKa.
YnopsigoueHHble MHOXKeCTBa. JIMHeMHbIN NOPSA0K

Crtpykrypa Teopem. Bujel Teopem.

Croco0bl MaTeMaTUUeCKHUX J0Ka3aTe/IbCTB

2 cemecCTp

IToHsTre oTHOLIEHUST «MeHbIIIe» Ha MHOXKecTBe N. Ero cBoricTBa

CaoiictBa MHOXecTBa N (6eCKOHEUHOCTD, TUCKPETHOCTD, YIIOPSIOU€HHOCTb, CYI[eCTBOBaHHE
HauMeHbIIIero 37eMeHTa).

MOHOTOHHOCTE CI0XKeHHS U YMHO>XeHHSA

Brbiuntanve Ha MHOKecTBe N. CYLLIECTBOB(:IHI/IE " e JMHCTBEHHOCTb Pa3HOCTH Ha N. HpaBI/IJ'Ia
BbBIUYHWTaHUA

Henenne Ha MHOXecTBe N. CylljecTBoBaHUe U eJUHCTBeHHOCThb yacTHOro Ha N. IIpaBuia fenenvs
MHuoxectBo NQ. HeBo3moskHOCTE fesieHus Ha 0. [lesieHye ¢ 0CTaTKOM

OTpe30kK HaTypasibHOTO psifia. Ero cBoiicTBa. [TopsiikoBbie ¥ KOMUeCTBeHHbIe HaTypaJ/ibHble UMC/Ia.
Cuet

[TonsiTue anroputMa. OCHOBHBIE CBOWCTBA arOPUTMOB, UCI0/Ib3yeMbIX B HaUa/IbHOMW IIKOJIe.
Crioco6bI 3anucy anropyuTMoB. [Iprembl TTOCTPOeHHs ailrOPUTMOB

IToHsiITHE CUCTEMBI CUMC/IEHUS. HOBI/IL[I/IOHHI)IE W HEII0O3MIJHMOHHbIE CHUCTEeMbI CUMC/IEHUA

HecsAaTruHas cucteMa CUMcIeHus1. 3alich U Ha3BaHWe Yuces B IeCATUUHON CUCTeMe
cuncsienrs. CpaBHeHWe YKCesl B IeCATUUHOM CUCTeMe CUUC/IeHHUs

AJIFOpI/ITM CJ/IOKE€HHWA U BBIYMTAHUSA HaTYPa/IbHBIX UHCEJ/T B AECHTHHHOﬁ cucremMe CUHC/IeHHUdA
AJ'IFOpI/ITM YMHOXeHHA U Je/1eHUA HaTyPa/JIbHBIX YHUCe/T B AECHTHQHOﬁ cucremMe CUMC/IeHUd

[Tepexop OT 3aryCy YuCes B IeCITUYHON CUCTeMe CUUC/IeHHS K ero 3alvCy B p-UYHON CUCTeMe
CUMc/ieHus U 00paTHO. ApudmMeTrueckre 1eHCTBUSA B P-UUHOM CUCTEMe CUMC/IeHUS

OTHolleHue 1eTMMOCTH Ha MHOKeCTBe 1]e/IbIX HeOTpHULaTe/IbHbIX UKCes ero CBoNCTBa. [JenmMocThb
CyMMBbI, Pa3HOCTH, IPOX3BeeHUs



[Tpu3Haku genuMocTty Ha 2, 3, 4, 5, 9, 10, 25 B fiIecITUYHON CHCTeMe CUMCTIeHUsT

[TpocThie ¥ cocTaBHbIe urcaa. CBONCTBa MPOCTHIX uncesl. PemieTo DparocdeHa. beckoHeUHOCTb
MHOKeCTBa TIPOCThIX urces (TeopeMa EBKizia, TeopeMa 06 WHTepBasax).

OcHoBHas Teopema apu(meTnku. KaHoHWUYeCcKoe npe/icTaBIeHre HaTypaJlbHOrO YHc/a
HO/l u HOK, ux cBorictBa. B3zanmocss3s HO/] 1 HOK HatypanbHbIX uncen

Crioco6s! Haxoxkaenuss HO/] 1 HOK gByx u 60/iee HaTypasibHBIX UKCeJT C TIOMOIIIBI0 KAHOHHUECKOTO
rpezicrasieHus. AnroputM EBkinunzia

3 cemecTp

Heob6xoaumocTs pacmvipenysi MHO)kecTBa N(Q 10 MHOKecTBa Q+, JIpoOb Kak pe3y/ibTaT u3MepeHust
JUTMHBI oTpe3Ka. OTHoleHWe paBeHCTBa Jpobeii. [ToHsTHe MOM0XXUTeNBHOTO paliiOHaIbHOTO UKCIIa.
3anuch IoJI0KUTETLHOTO PAaLMOHAILHOTO YKMC/Ia B BUJIE IeCITUYHOMN IpoOU. AJITOPUTMBI
apudMeTUUeCKUX orepaLuii HaJl 1eCITUYHBIMU JpOobsMuy

BeckoHeuHble reproinyeckue JiecaTuuHble Apobu. ObpallieHre nepuoAuyeckux Apodeii B
00OBIKHOBeHHBIE (1 006paTHO).

Heob6xoaumocTs pacivpenusi MHOKecTBa Q+. [ToHsATHE MOOXKUATEILHOTO UPPALIMOHAIBHOTO UKCIIa.
MHO0>keCTBO MOI0XXUTETbHBIX AelCTBUTEebHBIX uncen R+. Apudmernueckue oneparyu B R+.
UuncnoBoe BelpakeHNe U ero 3HaueHre. Unc/I0Bble paBeHCTBA U HepaBeHCTBA, UX CBOWCTBA.
BripakeHue ¢ mepeMeHHOM, ero 006/1acThb oripeZiesieHusi. ToxjeCcTBeHHbIe TIpeoOpa30BaHUs
BbIP&)KEHUM C NepeMeHHOM. T0oXecTBo.

[TonsiTve ypaBHeHus C OHOU ITepeMeHHOM. PaBHOCH/IbHBIEe ypaBHeHUs. TeopeMbl O PaBHOCUIBHOCTH
ypaBHEHUM

CucTreMbl ypaBHeHUH C IByMs IlepeMeHHbIMU. MeTo/ibl MX pelLleHus.

[ToHsiTHEe HepaBeHCTBA C O/IHOM epeMeHHOW. PaBHOCHU/IbHBIE HepaBeHCTBA. Teopembl 0
PaBHOCU/IBHOCTA HepaBeHCTB.

CucTeMbl ¥ COBOKYITHOCTH HEPABEHCTB C OJJHOM NepeMeHHOM. HepaBeHCTBa ¢ IByMsl IepeMeHHbIMH,
WX CUCTEMBI.

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

Tesa BpallieHusi, UX OCHOBHbIEe XapaKTePUCTHUKHU, N300pakeHHe Ha TIIIOCKOCTH

KpuTepuu oneHuBaHus (0LieHOUHOe CpeCTBO - KOHTpo/IbHbIE BOIIPOCHI)

Ouenka Kpurepun onjeHuBaHUsA

CTYyAEHT F]Iy6OKO Y TIPOYHO yCBOWJI B€Ch HpOl"paMMHbIﬁ MaTepuari,

OT/IMYHO o
HcyepIibiBarouie, rmocjiea0BaTe/ibHO, TPAMOTHO M JIOTUYECKU CTPOMHO €T0 MU3jlaraeT
CTYJAEHT TBEpAO 3HaeT HpOFpaMMHbIﬁ MaTepud/i, TPAMOTHO U MO CYIIeCTBY
XOpo1io o
P H3J1araeT ero, He AOITYCKdeT CyLIeCTBEHHbIX HETOUHOCTEN B OTBETE Hd BOTIPOC
CTyAEeHT OCBOMJI TOJIBKO OCHOBHOMH MaTepuasl, HO He 3HaeT OT/Ae/IbHbIX ,quaneﬁ,
YAOBJ/IETBOPUTE/IEHO AOITyCKAdeT HETOYHOCTHU, HEJOCTATOUHO IIPpaBU/IbHbIE CI)OpMan/IpOBKI/I, HapyliaeT

noc/ie1IoBaTe/IbHOCTE B M3/I0’KeHWU IIPOrPAMMHOI'0 MaTepuasia

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




OueHka Kpurtepuu oLieHUBaHUs

coziepykaHusl yueOHOM IPOrpaMMbl TUCLIUTITMHBI

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

OcHoBHasi TUTeparypa:

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

2. lopodeeBa A. B. Briciiiasi MaTemMaTHKa fJisi 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 : 3/ekTpoHHbIM // DBC "HOpait".,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=818821&idb=0.

3. Cepgpix U. FO. Briciias MmaTeMaTyrKa /1711 T'yMaHUTapHbIX HanpaBiennid / Cegpix U. FO., I'pebeHImkoB
1O. B., [lleBeneB A. FO. - Mockga : FOpaiir, 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 : asekTpoHHbIM / DBC "HOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=786842&idb=0.

[JomnonHuTtenbHas 1uTeparypa:

1. benommcras A.B. Teopus 1 TeXHOIOrUs pa3BUTHs MaTeMaTUUeCKUX NpeJCTaB/IeHN! y JeTel
JOIIKO/IBHOTO Bo3pacTa : yue6Hoe rocobue / Bemommicras A.B. - Mocksa : BJIAZTIOC, 2020. - 256 c. -
ISBN 978-5-00136-126-8., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=736150&idb=0.

2. BeuromoB E. M. MateMaTHKa: JIOTMKa, MHOYKECTBa, KOMOWHATOpHKa : yueOHoe mocobue / E. M.
Beutomos, /I. B. I1Iupokog. - 2-e u3g. - 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. MeTtoauka o0yueHust MaTeMaTHKe B 2 u. YacTh 1 : YueGHUK /151 By30B / oz pef. [Toaxogosoit H.C.,
Cueryposoii B.I. - Mockga : FOpaiir, 2021. - 274 c. - (Breiciiee obpa3oBanue). - ISBN 978-5-534-08766-
6. - Tekcrt : anekTponHsbili // OBC "FOpaut"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=767351&idb=0.

4. Metoivka obyueHust MaTemMaTuke B 2 4. Yacts 2 / oz pes. ITogxozmosoii H.C., CHerypogoii B.1. -
Mockga : FOpaiir, 2022. - 299 c. - (TIpodeccronansHoe obpa3oBanue). - URL:
https://urait.ru/bcode/497288 (mara obpaienusi: 05.01.2022). - ISBN 978-5-534-12969-4 : 759.00. -
Tekct : anektpoHHbI // DBC "FOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=784995&idb=0.

5. ITaBmouenko FOpuit ButanbeBuu. Briciiiasi MaTeMaTHKa st 'yMaHATAaPHBIX HallpaB/IeHUH : YUeOHUK



Y MpakTUKyM A/is1 By30B / [1aBnmtouenko FO. B., Xaccan H. 1. ; mog o611. pea. IaBntouenko HO. B. - 4-e
u3g. - Mockga : FOpaiir, 2021. - 238 c. - (Briciiee obpa3oBanue). - ISBN 978-5-9916-7037-1. - TekcT :
snekTpoHHbIM // OBC "FOpait"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=767914&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBUU C CO/lePKaHUEM IMCIUTUIAHBI):

JIuiieH3MOHHOe TIporpaMMHoOe obecrieueHue: OnepaljoHHas cucteMa Windows.
JIutieH3noHHOe TIporpaMMHOe obecrnieuenue: Microsoft Office.

[TpodeccroHambHbIe 6a3bl JAHHBIX ¥ UH(POPMAL[MOHHbIE CTIPABOYHBIE CUCTEMBI
Poccuiickuit ungekc HayuHoro tutrpoBanus (PVHL), nnatdopma Elibrary: HarjmonansHas
HMH(OpMalMOHHO-aHa/IUTHUYeCKasi cuctema. Ajipec goctymna: http://elibrary.ru/project_risc.asp

CB060/1HO pacripocTpaHsieMoe IporpaMMHoe obecrieueHue:
riporpamMMHoe obecrieuenue LibreOffice;
rporpaMMHoe obecrieueHure Yandex Browser;

OneKTpoHHBIe OMOIMOTEUHbIE CUCTEMBI U OMOTUOTEKH:

OnekTpoHHas 6ubmoTeuHas cucrema "Jlanes" https://e.lanbook.com/

OnektpoHHas 6uboTeuHas cucrema "KoHcynbTanT crygenTa” http://www.studentlibrary.ru/
OnekTpoHHas 6ubnvoreuHas cucrema "HOpait"http:/www.urait.ru/

OnekTpoHHas 6ubimoTeuHas cucrema "Znanium" http://znanium.com/

dyngamenTanbHas bubmoreka HHI'Y www.lib.unn.ru/
Caiir 6ubsmoTeku Ap3amacckoro ¢umuana HHI'Y. — Axpec gocrymna: lib.arz.unn.ru

[Memarornueckas bubsuoreka: http://pedagogic.ru/

JKypHan «ITegaroruka»: http://www.pedpro.ru/

N3patenbckuii oM «IlepBoe ceHTsIOpsi»: http://1september.ru/

«Bpiciiee obpa3zoBanue B Poccuu»: HayuHO-TIeiarornyeckyii )xypHan MunucrepcTBa 00pa3oBaHus U
Hayku P®: http://www.vovr.ru/

«YuuTesbCKas razeta»: http://www.ug.ru/

Pecypc «MaccoBble OTKpBIThIe OHIalH-KYpCchbl Hikeropozckoro yauBepcureta uMm. H.W. Jlo-
6aueBckoro» https://mooc.unn.ru/

[Moptan «CoBpemeHHas LjudpoBasi obpazoBartesnbHasi cpefia Poccutickoit @epeparium»
https://online.edu.ru/public/promo

7. MaTepHa/IbHO-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MIPOTPaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZoBaHUEeM (TIPOEKTOP, 3KpaH), TeXHUUYEeCKUMHU
cpeAcTBaMu 00yYeHHs, KOMITbIOTepaMH.

[MomeljeHust 51 CaMOCTOSITeNbHOM paboThl 00YYarOLMXCs OCHALL|eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MO)KHOCTBIO TIOJK/IIOUeHUs1 K ceTd "VHTepHeT" W obecrieyeHbl [OCTYTIOM B 3JIEKTPOHHYIO
nH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpefy.



[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
noaroroBku/crienansHocT 44.03.05 - Tlemarornyeckoe obpa3oBaHue (C JOBYMSI MPOGWISMU
MOZATOTOBKH).

ABTop(b1): @PponoBa JabBYpa BiagumMupoBHa, KaHAWAT MejaroruueckKux Hayk, JOLeHT.
PenienzenT(b1): @énopoBa CeeTsiaHa ByiafuMUpoBHA, KaHJUJAT Mearoruueckux Hayk.
3aBenytomuii kadeapoii: ['yce Imutpuii AjsieKcaHJpOBUY, KaHAWU/AT Me/JarOrMuecKux Hayk.

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