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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)

deticmeyowjux

OCHOBbI NPOGeCCUOHANLHOL

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 YK-1.1: 3Haem npuHyuns! YK-1.1: 3aodaHus
ocywecme/simb cbopa, ombopa u 0606weHuss  |3Hamb npuHyunbl oméopa u KonmponbHas 3quém:
NOUCK, Kpumuyeckuu | yychopmayuu, cneyuguky 0606WjeHus Mamemamuyeckoil paboma KoHMDObHbLE
aHanus u cuHmes p
CUCMeMHO20 no0xoda 01 uHgopmayuu, cneyupuxy
ungopmayuu, 80NnpoChl
peuwleHuUst NnoCcmasneHHbIX cucmemMHo20 nodxo0a 0 300
npumeHsimb adauu
cucmemnbiii nodxod 33044 peueHuUst nocmasaeHHbIX 3a0ay 8
07151 pewieHust YK-1.2: ¥Ymeem npuobpemamsb |npoyecce udyueHus mem Kypca
nocmae/neHHblx 3a0au | Ho8ble 3HaHUA Ha OCHO8e «Mamemamuxka» OK3ameH:
auanausa, cuHmesa u opyaux Konmposbhbie
Memodos; ocylecmansimsb VoL.2: 60npochl
nouck uHgopmayuu no 3adauu
Ymemb npuobpemamsp HoBble
HayuHbIM npobaemam,
3HAHUSL, OCYyWecmensimb NOUCK
OMHOCAUWUMCS K .
. mamemamuyeckol uHgopmayuu,
npogeccuoHanbHoli obnracmu .
npogodums ee Kpumuueckuil
YK-1.3: Baradeem Haeblkamu
aHaau3 u cuHmes,
HAay4HO20 NoucKa u
. camocmosimenbHoO
npakmuueckoli pabombt ¢
npuobpemamb HOBble 3HAHUs
UHpOPMAYUOHHBIMU
UCMOYHUKAMU, A0eK8AMHO20
ucnonb3osanus ungopmayuu, | YK-1.3:
noyuenHoll us medua u Bnademb Hagblkamu noucka u
Opy2UX UCMOYHUKOE A npakmuueckol pabomsl ¢ UH-
PpeweHUs NOCMABNeHHbIX ¢popMayuoHHbIMU UCMOUHUKA-
3adau MU Mamemamuyeckoil
UHpOopMayuu 015 peweHus
nocmaes-neHHbIX 3a0ay 8
npoyecce uzyueHusi mem Kypca
«Mamemamuxa».
YK-2: Cnocoben YK-2.1: 3Haem Heobxooumble |YK-2.1: 3adaHus
onpedensimb Kpye 0/151 ocyujecmeneHus 3Hamb Heobxo0uMmble 05 KoumponbHas 3quém:
3a0a4 6 pamMKax npocgeccuoHanbHoll ocyujecmeneHus paboma KOHMDOAbHbIE
nocmaeneHHoll yenu . p
Oesime/bHOCMU NPABOBbIe npogeccuoHanbHou
u eblbupams 60npOCh!
HOPMbI U Memoo0102Ui0 Oesime/bHOCMU NPABOBble
onMuManbHble 3adauu
CNoCoBbL Ux NpuHAMUS! ynpaeneH4ecKux HOPMbI U Memoo0102UI0
petueHust, ucxods u3 pelweHull; 3KoHoMuyecKue NpuUHAMUS peweHuli; 0CHO8bI
OK3aMeH:

KonmponbHble




npasoeblx HOpM, OesimenbHOCMU. OesimenbHOCMU 8 npoyecce 80NnpoChbl
umerowuxca YK-2.2: Ymeem usyueHusi mem Kypca 3adauu
pecypcog u paspabambieamb naaH, «Mamemamuxa.
o2paHuyeHutl
onpedensimb yesegble 3manbl U
OCHOBHble HaNpagneHust
P VK-2.2:
abombl, 8bIOUPamMb
p ’ P Ymemb pazpabambigamb niaH,
onmumasbHble cnocobbl
onpedensimb smansl U
pelleHUsl NOCMAaes/eHHbIX
HanpaeneHus pabomnil,
3a0au, ucxoos u3
8bIOUPAMb payUOHA/IbHbIE
delicmgylowjux Npasosbix
cnocobbl pewieHus
HOPM, UMEIOWUXCS pecypcos U
M, u pecyp Mamemamuyeckux 3aoau,
o2paHuyeHul .
8bINO/HEHUS BbIYLCAEHUL 8
YK-2.3: Bradeem memoouxou
npoyecce usyueHusi mem Kypca
Op2aHu3ayuu NpoeKmHou
P quunp «Mamemamuka».
desimenbHOCMU
YK-2.3:
Baademb memodukoti
op2aHu3ayuu NpoeKmHot
OesimenbHOCMU 8 npoyecce
u3yueHus mem Kypca
«Mamemamuka».
ITKP-4: CnocobeH IIKP-4.1: 3Haem IIKP-4.1: 3adaHus
oceaueamb U codepoicaHue, CyujHoCmb, 3Hamb 6a3oeble meopemuueckue | KonmpoabHas 3quém:
awanusupoeamn 3GKOHOMEPHOCMU, NPUHYUNDL U | NOHAMUS], HA OCHO8e KOMOPbIX paboma KOHMDOAbHbIE
6a3oeble HayuHo- . P
0cobeHHOCMU U3yuaemblx cmpoumcs HaUaabHbLU Kypc Onpoc
meopemuuecKue . 6 (06 T 60npochbl
si81eHull u npoyeccos, 6azoeble |Mamemamuxu (06wjue noHsamus ecm
npedcmaenenus o poy ’ " 3adauu
m n MH memMamuku; no0xo0bl K
cywrocmu, eopuu 8 npeOMemHotl Mamemamuxu; nooxoob
3aKOHOMEpHOCTISIX, obaacmu, a makice posb NoCMpoeHuI0 MHOJcecmea
npuHyunax u yueﬁHoeo yenblx Heompuyame/ibHblX IK3amen:
ocobeHHOCMAX npedmema/obpaszogamenbHoll  |uucen; cucmembl CUUCAEHUSL; Konmponvheie

sieneHull U npoyeccos
8 npedmMemHoti
obaacmu

obaacmu e popmuposaruu
HAyYHOU KapmuHbl Mupa,
0CHOBbI 0OWemeopemu4ecKux
ducyunauH 8 obveme,
Heobxo0uMoMm 04151 pewieHust
npogeccuoHanbHbIX 3a0au
IIKP-4.2: ¥Ymeem
aHanusuposams 6asosble
HayuHo-meopemuueckue
npedcmaeneHust 0 CywHocmu,
3aKOHOMEPHOCMSAX, NPUHYUNAX
U 0cObeHHOCMAX U3yuaemblX
si8neHull U npoyeccoes 8
npedmem-Holi obaacmu
3HaHUL.

TIKP-4.3: Bradeem
PasauyHbIMU Memooamu
aHanu3a OCHOBHbIX Kamezopuli

npedmemuoil obaacmu 3HaHull

3/1eMeHMbl meopuu 0eAuMOCmu;
pacuiupeHue MHOXCecmed yenbix
HeompuyamenbHbIX YUuce;
3/1eMeHmMbl anzedpbl U
2eoMempuu; 8eAUHUHbL U UX
usmepeHue)

IIKP-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

80NnpoChl
3aoauu




usmepeHue)

IIKP-4.3:

Bnademb pasnuuHbIMu

HeompuyamenbHbIX yucen;
3/1eMeHmbl aneebpbl u

ceomempuu; ee/u4UHbl U ux

Memooamu aHaAu3d OCHOBHbIX
Kkamezopuii Kypca
«Mamemamuka», Ha8bIKamu,

HeobXxo0uMbIMU 0151 081A0eHUS
meopemuyecKuMuU NOHAMUSIMU,
Ha 0CHO8e KOMOPbIX CMpoumcst
HAUa/bHbIL KypC Mamemamuku
(Haebikamu peweHus
Mamemamuyeckux 3a0au;

8bINOAHEHUS] PAYUOHA/NbHBIX

ebluucaeHull u op.)

3. CTpyKTypa U cojepkKaHHe AUCLUILIUHbI

3.1 TpyAoeMKOCTb AMCLUTI/IUHBI

OYHO-3d0YHaA

OO01ast TPYA0eMKOCTb, 3.€. 13
Yacos 1o yue0HOMY IJIaHY 468
B TOM YHCJIe

ayUTOpPHbIE 3aHATHSA (KOHTAaKTHas padoTa):

- 3aHATHA JIeKIIUOHHOI0 THUMA 24
- 3aHATUS CEMHHAPCKOr0 TUMA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe PadoThI) 30
- KCP 5
camocTosTe/IbHasA padora 337
ITpomexyTouyHas arTecTanusa 72

3K3aMeH, 3aUéT

3.2. CogepyxaHue JUCHUILIMHDI

(cmpykmypupogaHHoe no memam (pa3zoenam) ¢ yKazaHuem omeeodeHHO20 Ha HUX KoAuuecmed

akademMuyecKux udacos u 8uobl yueOHbIx 3aHamull)

HanmeHOBaHUe 1 KpaTKOe Co/iep)KaHKe PasziesioB ¥ TeM [MCLIUIIHbI

Bcero B TOM UHCJIe
yachbl
( ) KonTakTHas pabora (paboTa Bo
B3aMMO/IefiCTBUH C MIPENofiaBaTesieM),
Yackl U3 HUX
3aHATHS CaMocrosiTesibHast
CeMHHapCKOro paGora
3aHaTus THTA obyuatowerocs,
JIEKLJHOHHOTO | (MpakTHueckue | Bcero 4ace!
THUMa 3aHsATHsA/abopa
TOpPHBIE
paboThI), Uackl
0 0 0 0 0




d ¢ ¢ ¢ d
0 0 0 0 0
Tema 0 0 0 0 0
Tema 1. O61Me NOHATUS MaTEMaTHKHU. 143 8 14 22 121
Tema 2. Llenbie HeoTpULIaTe/IbHbIE UKCIIA. 142 6 6 12 130
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 72
KCP 5 5
Wtoro 468 24 30 59 337

4. YueOHO-MeToANUYeCKOe ofecrieyeHre CaMOCTOSITe/TbHOW PadoThI 00yJarouXCs

st obecrieyeHUst CaMOCTOSITETLHOM PabOThI 00yUarOLUXCS UCTIONB3YHOTCS:

- 37IeKTPOHHBIN Kypc "Martemaruka" (https://e-learning.unn.ru/course/view.php?id=3251).

WHble yueOHO-MeTOIMUeCKHe MaTepHasibl: YueOHO-MeTOJUUeCKHe JOKYMEHTHI,
perjaMeHTUpPYIOL1e CaMOCTOsATe/IbHYI0 paboTy, agpeca 0CTyma K JOKyMeHTaM:
https://arz.unn.ru/sveden/document/
https://arz.unn.ru/pdf/Metod_all_all.pdf
MaksaeBa 3.B. Teopust 1 TexHOOTUM 00yUYeHUsi MaTeMaTHKe: MHO>KeCTBO L[eJIbIX HeOTPHULIaTeTbHbIX
yncesi: yueOHo-MeToguUeckoe Tocobue / 3.B. MaknaeBa — Ap3amac: A® HHI'Y, 2017. - 110 c.
Kyzmakora H.C., MaknaeBa 3.B. Marematuka (OO11jiie MOHSATHSI MaTEMAaTHUKH): yueOHO-MeTo[uuecKoe
roco6ue o Kypcy mareMatuku/H.C. Kygakora, 3.B. MaknaeBa—Ap3amac: A® HHI'Y, 2013.-157c.

5. @oH/| OL|eHOYHBIX CPeJCTB /Il TeKYyllero KOHTPOJ/Isi yCIleBaeMOCTH U HNPOMeXyTOYHOMI

aTTecTalyu Mo JUCIUIUIMHE (MO/Y/II0)

5.1 TunoBbIe 3aaHusl, HE00X0/UMbIe /151 OLIeHKH pe3y/IbTaToB 00yYeHHs NPH MPOBeAeHUH
TeKYILero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TunoBble 3a/jaHus (OL[eHOYHOE CPe/ICTBO - 3aiaHMA) /IS OLleHKH C(hopMHPOBAaHHOCTH
KomneTeHyu Y K-1

2 cemecCTp

HPOBECTI/I dHaJ/In3 yI-I66HI/IKOB MdTeéMaTHUKU /14 Hada/IbHOM IIKOJIBI C eJIbro:
- BBISIBJICHHUST BO3MOXXHOCTEH HCII0/Ib30BaHUS dJIrTOPUTMOB B HayabHOU IKOJIE;

- BBISIBJIEHHS BO3MOKHOCTEH MCIT0/Ib30BaHMUS IMO3HULIMOHHBIX WM HEIMO3UIIMOHHBIX CUCTEM CUHC/IeHHd,

TeXHOJIOTVUU U3yUeHHs BOIIPOCOB HyMepaLiH.
3 cemecTp
[TpoBecTy aHa/MM3 yueOHUKOB MaTeMaTHKH JIJIsl HAYa/TbHOM IIIKOJTBI C 11eJTbIO:
- BBISIBJIEHUS] 0COOEHHOCTEe TeXHOJIOTMY U3yUeHHs TeOMeTPUUeCKUX (hUryp B HauabHOM IIKOJIE.
5.1.2 TunoBble 3afaHus (OLEHOUYHOE CPeJCTBO - 3a/JaHuA) A/ OLeHKH cGOpMHPOBAHHOCTH
KoMmnereHuu YK-2

2 cemecCTp




ITpoBecTy aHa/iM3 yueOHUKOB MaTeMaTUKH [I/is1 HauabHOM IIKOJIbI C I1eJIbIO:

- BBISIBJIEHUS] 0CODEHHOCTEeN TeXHOIOTUU U3YUeHUs] aiTOPUTMOB apu(hMeTUUeCKUX JIeHCTBUM;

- BbISIBJIEHUS] BO3MOKHOCTEH MCI0/Ib30BaHUs 3/IEMEHTOB TeOPHH e/IMMOCTH B HaYa/IbHOU LIKOJIe

3 cemecTp

ITpoBecTu aHa/MM3 yueOHUKOB MaTeMaTHUKU /i HAUa/IbHOM IKOJIbI C L[e/TbIO:

- BBISIBJIEHUS OCOOEHHOCTeN TeXHOJOTUM W3y4yeHUsi TIOHSITHS BeMUWHBI, pa3/IMYHbIX BHOB
BeJIMUMH B Ha4ya/IbHOM IIKOJIe.
5.1.3 TunoBsbie 3aaHusl (OLEHOUYHOE CPeACTBO - 3afiaHUA) AJIsl OLleHKH C()OpMHPOBAHHOCTH
xkomnerenuu ITKP-4

2 cemecCTp

[TpoBecTn aHa/MM3 yueOHUKOB MaTeMaTHKH [1Jisi HAYaJbHOM IIKOJIBI C LIe/TbIO:

- BBISIBJIEHUsS] BO3MO)KHOCTEH HCIO/Ib30BaHUs 3/IEMEHTOB TEOPUH MHOXKECTB B O0YUeHUM MJIa/IINX
LIIKOJIbHHKOB;

- BBIAB/IEHUSl 3a/laHUM C MCIOIb30BaHUEM TeOPEeTHKO-MHOKEeCTBEHHOIO MOJAXO0Ja K TOHSATHIO
HATypaJbHOTO UHMCJIa, HYJ/sl, OTHOILEHHH «0oJibliie», «MeHblle», «pPaBHO», K apr(pMeTHueckum
JleVICTBUSIM HaJl HaTypaJbHbIMHU UHCIaMHU.

3 ceMecTp
[TpoBecTy aHa/MM3 yueOHMKOB MaTeMaTHKH JJIsl HAYa/IbHOM 1LIKOJIBI C 1]eJIbIO:

- BbIsIBJIEHUs1 0COOeHHOCTel TeXHOJIOrUY U3yueHUs Zio/ell U IPOOHBIX uKces B HaYaIbHOM IIKOJIe;

- BBISIBJIEHUs BO3MOXKHOCTEe! WCIO/Ib30BaHUSI CBOWCTB (DYHKLMM /1S pelleHus 3a/ad HayaJbHOI0
Kypca MaTeMaTUKU;

- BBbIsIBJIEHUS] 0COOEHHOCTel TeXHOJIOTUY U3YUYeHHs] YMCIOBbIX BbIPaKEHHH, PaBeHCTB 1 HEPaBEeHCTB,
yPaBHEHU! ¥ HepaBeHCTB C [epeMeHHOM B Haya/IbHOM Kypce MaTeMaTHKH.

KpuTepun onjeHuBaHus (0LleHOUHOE CPeACTBO - 3aJaHusl)

Onenka Kputepuu orieHMBaHUs

CTYZIEHT TTOJTHOCTBIO PACKPBIBAET OCHOBHBIE BOTIPOCHI 3a/IaHHUSI, TIPUBO/UT
OTJINYHO TpaKTUUeCKre TIPUMePhI, OTBeUaeT Ha JOTIOJTHUTE/TbHbIe BOTIPOCKI TIPEeroiaBaTeis
U CTy/IeHTOB (TIpU JoK/ajie)

CTYJeHT YaCTUYHO PaCKphIBaeT OCHOBHBIE BOTIPOCHI 33/JaHUs], OTBeUaeT Ha
XOpOLIO JIOTIOJTHUTE/TbHbIe BOIIPOCHI Mperio/iaBarteisi U CTyeHTOB (TIpH A0K/ajie), HO MpHU
3TOM [IaeT He YeTKHE OTBeThI, 6e3 /I0CTaTOYHOM WX apryMeHTaruu

CTYZIeHT B OOIIMX UepTax pacKphbIBaeT OCHOBHbIE BOMPOChI 3a/IaHUsl, TIPH OTBETaX
yA0B/IeTBOPUTETHHO Ha JIOTIOJTHUTe/TbHBIE BOTIPOCHI ITyTaeTCsi B OTBETaX, He MOJKET /JaTh MOHSATHBIN U
apryMeHTHUPOBaHHBIN OTBET

CTYZ€HT He PACKPbIBA€T OCHOBHBLIE BOITPOCHI 3a/JjaHKA, IIPX OTBETAX Ha
HEeYZO0BJ/JIETBOPUTE/IBHO | JOIIO/IHUTE/IbHBIE BOIIPOCHI ITYTA€TCA B OTBETAX, HE MOXXET AdTh TTOHSATHBINA U
aprMEHTHpOBaHHbIﬁ OTBeT




5.1.4 TunoBble 3afanus (oneHOUYHOe cpeACcTBO - KoHTpo/IbHasi padoTa) //isl OL[eHKHU
copmupoBanHocTu KomnereHuu Y K-1

1 cemectp

1. CocTaBHTE TaOMHIBI HCTHHHOCTH JUIA CJIEAYIOIIHX BEICKA3BIBAHIIL:

a) C=>(4AB); 0) AvB=C; B) (AAB)=> C; r)(AdvB)o C.

2. Jlans! yTBepKIeHNA A(X): «4Iciao X Jeiaurcd Ha 2», B(X): «ancmo x memnurces Ha 3», C(X):
«UHCIIO X JIeTHTes Ha 4», D(X): «uncio x gemntcs Ha 6», E(X): «uncio x nennrced Ha 12». Onpexennts
KakHe H3 CIIeIyHOLIIX YTBep}KﬂeHIIﬁ HCTHHHEI, KaKIl€ JIOMKHEI.

a) (Vx)(B(x) A D(x) = E(x));

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

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

2 cemecTp

1. VkaxnuTe Bce CJIydall HCIIOJIE30BAHIA 3aKOHOB YMHOKEHIIS LeJIBIX HeoTpHIATeIbHBIX UHce
1PN BBIYICIEHHH 3HaUeHNs BelpaxkeHus: 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. BpruncinnTe panoHaaIbHBIM CIIOCOOOM 3HauYeHHe BBIPayKeHHs I IPIH 3TOM YKaKuTe BCe CIIy-
Yall ICIO0JIL30BAHNSA 3aKOHOB CJIOKEHHA Il YMHOKeHHs HaTypaJbHBIX UHcel:

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

3. BeruncinnTe paiHoHaJIbHBIM CIIOCOOOM 3HaUYeHHe BhIPayKeHNs I IPIH 3TOM YKaKHTe BCe CIIy-
YJaH HCIOJIb30BAHNIA 3aKOHOB CI0KeHHA H YMHOKeHH HaTypaJIbHBIX UHCel:

a) 3458 + 2770 + 2542; 6) 125-479-8-09.

4. JlokaxxuTe paBeHCTBO C IIOMOIIBIO MeTOa MaTeMaTH4ecKOIl HHIYKIIIH:

a) 1? 22 32 g n? _ m-(n+1) :

1:3: 35 5«7 @Qn=-1)-2Zn+1) 2-(2n+1)

6)L+L+L+...+ L et 5

1+3 3«5 57 2n-1)-2n+1) 2n+1

B) 1 1 1 .. n
—t——+ ..+ =
1.5 5.9 (4n-=3)4n+1) 4n+1

3 cemecTp

1. ITocTpouTE IPAMOYTONBHEIIT TPeyrojabHIK, 3Has THIIOTeHY3y I MellaHy, IPOBeJeHHYIO K
OJIHOMY H3 KaTeTOB.

2. Cpexn yKa3aHHBIX HIDKe YpaBHEHHIl HalijTe ypaBHeHI NapajlleIbHEIX H [Ieple Ky 1Ap-
HBIX IIPAMBIX:

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

4. B ocHOBaHHN IHPaMIUIBI JIEKHT KBajapaT. J[Be GoKOBBIe rpaHH MHpPaMHILI IepPIeH Ky IAp-
HBI IUIOCKOCTH OCHOBaHINA, /Be JpyTHEe HaKIOHeHH! noj yrioM o. Haiitn miomaas O0KoBoIl moBepx-
HOCTH, €CJIH BBICOTa NMupaMuIb! paBHa h.
5. IIpoBeprTe, BRINOIHACTCA JIH TeopeMa Diiepa /uld a) IPpH3MBL; 0) THpaMIILL.
6. Kaxk n3MeHNTCA YHCI0BOe 3HaUeHHe BeTHYHHEI, €C/IH eJHHUIY 3TOil BeJTHUHHBI:
a) yMEeHBIINTS B JBa pa3a;  0) yBennunTs B 10 pa3? Otset obocuyiiTe.

5.1.5 Tunosble 3a/jaHus (o1eHOYHOEe cpecTBO - KoHTpO/IbHAsA padoTa) A/ OLeHKH
copmupoBaHHoCcTH KoMmeTeHIHU YK-2

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/IbKUMHU  CI1I0CO6aMH  MOXXHO COCTaBUTh TpPeXLBeTHbIM (har (TpU TOpPU30OHTAasbHbIE
T0JI0ChI PAa3/IMYHbBIX LIBETOB), €C/IM UMEeTCs MaTepuaJsl MsITU pa3/IMuHbIX 1[BETOB?

2 cemecCTp

1. PewiTe 3aaum, UCIO/B3Ys 3aKUCh YUCE/T B AeCATUYHON CUCTEME CUMCIIeHUSI:

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

0) B aBy3HauHOM uYMC/ie eCSTKOB B TPU pa3a Oosblile, ueM eauHul]. Ecmm mexay uudpaMu
3TOr0 ymc/ia BCTaBUTh LUppy 0, To uncno yBennuutcs Ha 540. Halizure 1By3HauHOe YKCIIO.

B) B Tpex3HauHOM umc/ie [eCATKOB Ha OAIMH OOJbllle YeM eIUHUI], U COTeH Ha OZHY OoJiblile
yeM gecsiTKoB. Ecm K 3TOMy uumciay npubaBUTH UYMC/IO, 3alMCaHHOe TeMH ke udpaMu, HO B
obpaTHOM TIOpsifKe, TO omyuuTcs 444, Haviaure 3TO Uuciio.

2. B Kakol cucteMe CUMC/IEHUs] UCTUHHO PaBEHCTBO:

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

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

a) 80, 120, 280; 0) 238, 266, 143, 239.
4. HaiiguTte ¢ nomorrpto anroputma Eskmuga HOJI uucen: a) 138 u 115; 6) 3762 u 4446.
3 cemecTp

1. Peiute HIDKeNpUBe/leHHbIE 3a/laud U OOBSICHUTE, KaKue [eWCTBUS HaJ BeIWYMHAMU
BBITIOJIHS/IUCH B IIPOL{eCCe pelleHus:

a) Pyuka crout 7/5 py6sisi. Mo>KHO /1 KyNIUTh /iBe TakKue pyuky Ha 1 py6sib 50 Korieek?

6) Marasun mnipogan 640 kr s6/0k. 5/8 3THX 6710k OBIIO MpogaHo o 42 pybss 3a Kr, a
ocTasibHbIe — 110 37 py0bieii 3a kr. Kakyto cyMMy BbIpyumM/I Maras3vH 3a Mpo/jaHHble s0/10Ku?

2. Kakue W3 TIpUBE/IEHHBIX HIKe BeMUMH HAXOJATCA B TMPSMO MPOMNOPLMOHANbHOM WU
00OpaTHO TIPOMOPLIMOHAILHOM 3aBUCUMOCTH:

a) J/IMHa CTOPOHBI KBaJpaTta M ero IJiouajb;

0) A/TMHA ¥ LIMPYHA MPSIMOYTOJ/IbHUKA TPU 3a/JaHHOM TIIOIIA/IH;

B) IMaMeTp OKPY>KHOCTHU U ee /IJINHa;

r) AJIMHa CTOPOHBI KBaJpaTta U ero rnepumeTp.
5.1.6 TunoBble 3afanus (oeHOUYHOe cpeACcTBO - KoHTpo/IbHasi padoTa) J/isl OLeHKHU
copmupoBanHocTu KomnereHnuu ITKP-4

1 cemectp



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

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

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

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

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

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

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

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

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

2 ceMeCTp

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

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

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

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

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

2. JlaiiTe TeOpeTHKO-MHOKeCTBEHHOE IICTOJIKOBaHIIE CIIeIYIOLIIM YTBePHKIeHHAM:

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

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

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

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

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

3 cemecCTp



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

2. YcraHOBHUTE, KaKIIe 13 CIIeYHOIIIX paBEHCTB HCTHHHEBIC!

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

33
1 1 1

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

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

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

w | ko

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

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

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

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

q
.\']—<8"—+.\'+1-
2 3 8

L
3

Kputepuu oneHuBanus (oneHoOUHoe cpeAcTBO - KoHTpo/IbHas padoTa)

OneHka Kpurepuu orjeHrBaHUs

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

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

paboTel 6e3 3aMeuaHuit

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

5.1.7 TunoBsble 3aaHus (OL[eHOUYHOE CPeACTBO - Onpoc) A/is1 OLeHKH c(popMHPOBAaHHOCTH
xomnerenuuu ITKP-4

1 cemectp

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



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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

19. Ctpykrypa TeopeM. Buzbl Teopem.

20. Crioco0bl MaTeMaTUUeCKHUX ZI0KA3aTe/IbCTB.

2 cemeCTp

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

22. TpusHaku genumMocTtH. Obmmuii npu3Hak AemumocTy [Tackars.

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

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

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

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

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

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

29. Buzibl TEKCTOBBIX 3a/ay.

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

3 cemecTp

Tema 3. «PacuiupeHvie MOHATHS YHC/Ia»

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

2. ApudmeTtnueckue onpepanuu B Q+. MIx cBolicTBa.



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

4. NecaTuHble ApoOH. ANTOpUTMBI apUbMeTHUeCKUX AeUCTBUM Hajl HUMHU.

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

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

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

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

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

Tema 4. «®yHknuu. YpaBHenus. HepaBencrsa»

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

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

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

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

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

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

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

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

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

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

Tema 5. «J/1eMeHTBI reoMeTPpUMN»

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

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

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

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

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

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

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



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

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

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

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

12. Cdepa. llap.

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

Tema 6. «Be/ITMUMHBI»

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

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

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

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

9. Macca Tena ee u3MepeHue U OCHOBHbIE CBOWCTBA.

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

11. Y3 ucropuu KaseHgaps.

12. 3aBUCHMOCTY MeXy BeJIMYMHaMU.

13. VI3 ncTopuu pa3BUTHS CUCTEMbI eJUHUL] BEJTMUMH.

14. MexxayHapo/Hasi CuCTeMa eJUHUL.

Kputepun oneHuBanus (0LieHOUHOe cpeAcTBO - Ompoc)

OrjeHka Kputepuu orieHuBaHUs

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

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

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

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




OueHka Kputepuu orieHMBaHUs

coziepykaHusl yueOHOM IPOrpaMMbl TUCLIUTITMHBI

5.1.8 TunoBble 3afaHus (oLeHOUHOe cpeCcTBO - TecT) A/isi oLjeHKH ¢()OPMHUPOBAHHOCTH
kovmnerennuu ITIKP-4

1 cemectp

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

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

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

2. MHoxkecTBa A 11 B HazpIRal0TCS paBHEIMH, eciIl

I)(V xe B) x € A.

2)(¥Vxe A) xe B.

3)(VxeB)xe Au(V xe B) x € A.

4) MuosxecTBa A 11 B nMeroT o011i1e 371eMeHTEI.

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

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

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

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

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

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

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

7) cBoiicTBa IpAMOVIONLHIKA;  §) cBOIiCTBa MapasuleorpaMMma.

2 cemecTp



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

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

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

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

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

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

5. K Heno3HIHOHHBIM CHCTeMAaM CUHCIeHHS OTHOCHTCY

1) JecATHYHAA CHCTeMa CUHCIeHHS 2) pHMCKas CHCTeMa CHHCIIeHHS;

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

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

1) MHOKECTBOM; 2) cHCTeMOH CHHCIEHHS,

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

B caedyiowux 3a0anuax eplbepume 6Ce npasibHble APUAHMbL OMEEMOS.

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

66 N7 8)8 NS 10)0

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

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

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

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

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

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

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

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

3 cemecTp



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

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

5.2. OnucaHue MKaJl OIeHUBaHUA Pe3y/IbTaToB 00y4yeHHs 10 JUCIUIIMHE ITPH MPOMEe)XyTOUYHOMH
arTecTanuu



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

YpoBennb
¢)OPMHUPOBAHHOCTH | hey 0B TeTBOPHTE/IBH
KOMIIeTeHLuii o Y/AOB/IeTBOPUTETHHO XOpOLIOo OT/INYHO
(uHAMKaToOpa
JOCTIDKEHUS
KOMIeTeHI[UH)
He 3aUTeHO 3a4TeHo
YpOBeHb 3HaHUH B
. MuHIMaITBHO ob6beme, YpoBeHb 3HaHWH B
YpOBeHb 3HaHUM HIKe o
JIOMYCTUMBI/ YPOBeHb | COOTBETCTBYIOLIEM obbeme,
MHHHMAaNbHbIX -
3HaHuA o 3HaHuil. JJomy1eHo rporpaMme COOTBETCTBYIOIL[EM
TpeboBanuii. menu
MHOT'O Herpy0bIx TOATOTOBKHU. rporpaMme MOATOTOBKH,
MecTo rpybbie ormmbKy
ombok [MonyiieHo HeCcKOMbKO | 6e3 ommbok
HerpyObIxX onMboK
IIpogemMoHCTpHpPOBaHbI
IIpojeMoHCTpHPOBaHbI IIpogeMoHCTpUpPOBaHbI BCe
BCE OCHOBHBIE YMEHUSI.
ITpu peleHnn OCHOBHbIE YMEHUSI. OCHOBHbIE YMEeHUSI.
PellieHel BCe OCHOBHBIE
CTaH/[apTHBIX 3a7jau He | PerlleHbI TUIIOBbIE PellieHb] BCe OCHOBHbIE
IPO/IeMOHCTPHPOBAHbI 3a/lauM C HerpyObIMU 3a/ja4H C Herpy6Limn 3alauu C OT/|e/IbHBIMU
Ymenus y OLIMOKAMHU.
OCHOBHBIE YMEHWSI. OIIMOKaMH. HeCyIIeCTBeHHBIMH
BeoinosiHeHb! Bce
Vmenu mecto rpy0Obie BeIronHeHs! Bce HeJ|0YeTaMH, BBIITOJTHEeHbI
3aflaHusl B TIOJTHOM
oumoKu 3afilaHvisl, HO He B BCe 3a/laHysl B TTOJTHOM
o06beme, HO HEKOTOpbIE
nosHOM 06beme obbeme
C HejloUeTaMHu
IIpu peruenun Nwmeetca IIpogemMoHCTpHpPOBaHbI
CTaHJApTHBIX 337lau He | MUHHUMaJIbHBII Habop 0a30Bble HaBbIKU NPU IIpojeMoHCTpHUPOBaHbI
Hapbii TIPO/IeMOHCTPHPOBaHbI HaBbIKOB [I/Is1 pellleHHs] | pellleHuH HaBbIKU MU pellleHn!
= 6a30Bble HaBbIKH. CTaH/JapTHbIX 3a/au C CTaH/lapTHBIX 3a/jau C HeCTaH/JapTHBIX 3a7au 6e3
Wmenu mecto rpybble HEKOTOPbIMU HEKOTOPbIMU o1IMO0K U HeJJoueToB
OIIMOKU He/[0ueTaMHt HeJ[0ueTaMHt
IIIkana OLI€CHUBAHHUA ITPH ITIPOMEXYTOUYHOU aTTECTAllUHA
OueHka YpoBeHb NOJrOTOBKH
Bce KommeTeHLMM (YacTW KOMIeTeHLMi), Ha (opMypoBaHMe KOTOPBIX HarpaB/ieHa
OT/INYHO JMCLUIVIMHA, CHOPMHPOBaHBI Ha YPOBHE HE HIDKE «OT/JIMYHO», NP 3TOM XOTs Obl OfHA
KOMIIeTeHLMsl ChOPMHPOBaHA Ha YPOBHE «OTIHYHO»
Bce KowmmereHIM (YacTW KOMIIeTeHIMI), Ha (opmypoBaHMe KOTOPBIX HarpaB/ieHa
3aYTeHO XO0pOIIO0 JUCLIMIUTAHA, C(OPMHPOBAHBl Ha YPOBHe He HIDKE «XODOIIO», MPU 3TOM XOTS OBl OfHa
KOMIIeTeHL sl chOpMHpPOBaHa Ha YPOBHE «XOPOILIO»
OB/IETBODHTEN Bce KommeTeHLMM (YacTW KOMIIeTeHLMi), Ha (opMHpOBaHMe KOTOPBIX HarpasjeHa
Zﬂo P MUCLIUIUINHA, CQOPMUPOBaHbI HAa YPOBHE He HUXKE «Y/IOBJIETBOPUTENIBLHO», TIPU 3TOM XOTs ObI
0/IHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «YIOBJIETBOPUTEILHO»
He Hey/I0B/IETBOPUT
XoTs1 6b1 0ZJHA KOMITETeHLMs1 CHOPMUPOBAHA Ha YPOBHE «HEY/0B/IETBOPUTEIBHO».
3aYTeHO eJIbHO

5.3 TunoBbie KOHTPOJIbHbIE 3d/idHHUA UJIH UHbIE€ MdTepHUaJ/Ibl, HEOGXOJI[I/IMBIE AJIAA OIl€HKH

pe3y/IbTaToB 00yueHHs Ha MPOMEXYTOUHOH aTTeCTal[uH

5.3.1 Tunosbie 3d/ildHMl, BbIHOCUMbI€ Ha MMIPOMEXYTOUHYH ATTE€CTALIUIO:

OreHouHOe cpeACcTBO - KOHTPO/IbHBIE BOIIPOCHI

3auém

Kputepuu onennBanns (KoHTpobHbIe BONPoCkI - 3a4€T)




Ouenka Kputepun onieHuBaHUs

CTYZEHT 3HaeT NPOrpaMMHbLIN MaTepuas, FPaMOTHO U IO CYLIeCTBY M3/araeT ero, He JOIyCKaeT
3a4TeHO .
CYLL[eCTBEHHBIX HETOYHOCTEN B OTBETe Ha BOTIPOC

He OTBET CTy/IeHTa COZIePKUT CyIljeCTBeHHbIe ITPoOesIbl B 3HAaHUH OCHOBHOTO CO/IepsKaHus yueOHOM
3aYTeHO | TMPOrpamMMbl AUCLUTUIMHEI

Tunosble 3aganusi (KoHTpo/ibHBIE BONPOCHI - 3a4éT) /1A OLleHKH ChopMHPOBAHHOCTH
kommereHuH YK-1 (CriocobeH oCy1iecTBIATh MOUCK, KPUTUUECKUH aHa/IM3 ¥ CUHTe3 MH(OpMaLIUH,
NIPUMEHSTb CUCTEMHBIN MO X0/, [I/Is1 pelleHNs [T0CTaB/IeHHbIX 3a/a4)

1 cemecTp
1. ObOvenuHeHHe MHOXeCTB, ero cBoiicTBa. [lepeceueHre MHOKECTB, ero CBOWCTBa. Pa3HOCTb
MHO>eCTB. JlorosiHeHue K II0JMHOKeCTBY, JOIOJIHeHWe 10 YHUBEePCaJIbHOIO0 MHOXKeCTBa.
2. [lekapToBO Tpou3BeZieHHe AByX MHOKecTB. CBOMCTBa [eKapToBa Tpou3BefeHusi. M3o00pakeHue
JleKapToBa Mpour3Be/leHHsI [IBYX YUC/I0BbIX MHOXKECTB Ha KOOPJAWHATHOM M/IOCKOCTH.
3. CoOTBeTCTBHE MeXAy 371eMeHTaMu JBYX MHoOKecTB. CriocoObl 3ajjaHusi CcOOTBeTCTBUM. ['pad u
rpaduk coorBeTcTBUs. COOTBETCTBUsI 0OpaTHOE Y MPOTHUBOIIOIOKHOE JAHHOMY
4. TTonsiTie KOMOMHATOPHOM 3a/jaun. [TpaBuia CyMMBI M TTpou3BeZieHus. PerieHne 3aau.
5. Pa3melrieHusi ¢ OBTOpeHUsIMU U Oe3 TToBTOpeHU. BbiBoz opmMysibl urcia pasmenteHui. PeiieHne
3a/1au.
TunosBble 3aanus (KoHTpo/IbHBIE BONIPOCHI - 3a4éT) A1 OLeHKH C)OPMUPOBAHHOCTH
kommneteHuu YK-2 (CriocobeH orpeiesisiTe KPyT 3aZiau B paMKaX MOCTaB/IeHHOM 11eJT1 U BEIOUPATh
OTITUMaJIbHBIE CITOCOOBI X PEIIeHUs], UCXO/s U3 AeUCTBYIOL[UX TIPABOBBIX HOPM, UMEIOIINXCS
pPecypcoB 1 OrpaHUUEeHUI)

1 cemectp
1. Pa36ueHne MHO)KeCTBa Ha TepeceKarolIyecs K/IacChl C TTOMOIIbI0 OIHOTO ABYX M OoJiee CBOMCTB.
Knaccudukaryu.
2. Bugel cootBeTcTBHMK. B3auMHO OfHO3HauHOE COOTBETCTBHE. PaBHOMOIIHbIE MHOKeCTBa.
[IpencraBneHue 0 CYUeTHOM MHOKeCTBe
3. OTHolLIeH!e SKBHUBA/IeHTHOCTH, €T0 CBsi3b C pa3breHrneM MHOKeCTBa Ha KJ/lacChl.
4. OTHOLIEHHS JIOTUYECKOT0 C/IeJ0OBaHHs U PABHOCU/IbHOCTHA Ha MHOXKECTBE TMpPeJUKaTOB.
5. CTpykTypa TeopeM. Bubl Teopem.

Tunosble 3aanusi (KoHTpo/ibHBIE BONPOCHI - 3a4éT) /1A OLleHKU CopMHUPOBAaHHOCTH
kommneteHuu [TKP-4 (CriocobeH ocBavBaTh U aHA/TM3UPOBaTh 0a30Bble HAYUHO-TEOPETUYECKUe
TIPe/ICTaB/IeHHs O CYIIHOCTH, 3aKOHOMEPHOCTSIX, PUHLUIAX ¥ 0COOeHHOCTSIX sSIBJIEHUH 1 TPOL[eCCOB B
TIpeJMeTHOM 00/1aCTH)

1 cemectp

1. TloHsTMe MHOXeCTBa. JJIeMEHT MHOXecTBa. KoHeuHoe, OeCKOHEUHOe, IyCTOe MHOXKECTBO.
[Mpumepsl. YncioBbie MHOXKecTBa. CIOCOOBI 3a/jaHMsi MHOKeCTB. [IpuMephi.

2. OTHoLIEeHUs! MeXXy MHOXKecTBaMU. JlnarpaMmebl Diiiepa-BeHHa. Y HUBepcaibHOe MHOXKECTBO

3. [TonsATHE KOpTEXKa. [JekapToBo npov3BeeHre N-MHOXeCTB



4. OTHOILIEHUSI MeX/y 3/eMeHTaMU OJHOTO MHoykecTBa. Criocobbl 3asiaHust OTHoIeHuid. CBolicTBa
OTHOIIeHUH: ped/IeKCUBHOCTb, CAMMETPUYHOCTb, aHTUCUMMETPUUHOCTD, CBS3HOCTb.

5. OTHoIIeHUs IOpsJIKA. YTIOPsiioueHHbIe MHOKeCTBa. JIMHeHbIM MopsiJoK.

6. O6beM U cojep)kaHue ToHATHN. OnpefeneHve moHATHNA. CTPYKTypa oOrpefiesieHus yepe3 poj U
BUZIOBOE OTJIMUHE.

7. TloHsiTe BBICKa3biBaHUs. 3HaueHHWe MCTUHHOCTU BbICKa3biBaHUW. [Ipumepbl. Omepaiuu Haj
BbICKa3bIBaHUsIMU. CBOMCTBA Orepariyid.

8. [Tonstre nipearkara. O6/1acTh orpeiesieHUss U MHOYKeCTBO MCTUHHOCTH TIpeiuKarta. [IpyuMepsl.

9. Onepauyu Haf ripeguKaTaMu. IX MHOXXeCTBa UCTUHHOCTH.

JK3ameH

Kputepuu onennBanns (KoHTposibHbIE BONIPOCHI - JK3aMeH)

OrjeHka KpuTepuu orieHuBaHUs

CTyJIeHT ry00KO 1 IMPOYHO YCBOMJI BeCh IMTPOTrPaMMHbBIN MaTepual,
OTJINYHO N
YcuepIIbIBarolle, 110c/eloBaTebHO, TPAMOTHO Y JIOTMUECKH CTPOMHO ero us/araetr

CTYZEHT TBepZJO 3HaeT POrpaMMHBIN MaTepHaJj, TPaMOTHO U 110 CYILeCTBY
XOpOLLO N
P u3jaraeT ero, He JOIyCKaeT CyleCTBEHHbIX HeTOUHOCTel B OTBeTe Ha BOIIPOC

CTyAEHT OCBOMJI TOJIBKO OCHOBHOH MaTepuasl, HO He 3HdeT OTAe/IbHBIX AETaHEﬁ,
YAOBJIETBOPUTE/IBHO AOIIyCKdeT HETOYHOCTHU, HEJOCTATOUHO IMPaBU/IbHbIE CI)OpMYJII/IpOBKI/I, HapyliaeT
noc/ie10BaTe/JIbHOCTD B U3/I0’KEHWU IIPOrPAMMHOI'0 MaTepUasia

OTBET CTYJE€HTd COAEPXKUT CYILI€eCTBEHHBIE HpO6EJII>I B 3HAaHKWHK OCHOBHOI'O

Hey/I0BJIETBOPUTETHHO N
cofiep>KaHusl yueOHOM TPOrpaMMBbl TUCTATIIMHBI

Tunosble 3ajanus (KoHTpo/ibHBIE BONPOCHI - JK3aMeH) /i/If OLeHKH c(hpopMHUpOBaHHOCTH
kKommneteHuH YK-1 (CriocobeH oCy1ecTB/IsITh MOUCK, KpUTUUECKUM aHa/lu3 U CUHTe3 UH(OpMaLiH,
NIPUMEHSATh CUCTEMHBIN NOJXO0/, AJIs1 PellleHus [I0CTaB/IeHHbIX 3a7a4)

2 cemecCTp

1. AkcroMaTHuecKoe orpezie/ieHre CJIOKeHUs] HaTypasTbHbIX yncesl. [locTpoeHre TabMLbI C/IOKEHUS
OJIHO3HAYHBIX HAaTypa/bHbIX YMCe/I. 3aKOHBI C/I0KeHUS.

2. AkcuoMaTHuecKkoe Orfpefie/ieHHMe YMHOXKEeHHs HaTypajabHbIX uucen. [locTtpoeHue TabaMI{bI
YMHO>XeHUsI O/JHO3HAUHBIX HAaTypa/bHbIX Urce/. 3aKOHbl YMHOKEHHsI

3. 3anuch M Ha3BaHWe YMCe/ B MO3ULMOHHBIX CUCTEMaxX CUYMC/IEHMs, OTIMYHBIX OT JEeCITUYHOM.
CpaBHeHMe uucen B p-UUHOW CUCTeMe CUMC/IeHHUS

3 cemecTp

1. ApudmeTrueckue orepalyy Haj TOJI0XKUTeTbHBIMM pPaliMOHATBHBIMU UHC/IaMH (0ObIKHOBEHHBIMU
npobsimu). CBOMCTBA 3TUX OTepariyid.

2. [lonoxxuTtenbHble U OTpULIATe/bHbIE eWCTBUTENbHbIE UKcaa. MHOKeCTBO BCeX JelCTBUTENbHbBIX
yncen R. OTHoeHue nopsifka B R. ApugmeTtnueckue onepaiuu B R

3. KoopivHaThl Ha MpsIMO# U MJIOCKOCTH, X Tipeobpa3oBaHue. PaccTosiHue MeXXay AByMsi TOUKaMU Ha
TPSIMOM U TVIOCKOCTH.



4. OOiiee ypaBHeHUe TIPSMOM. YpaBHeHUe TMpPsIMON JIMHUU C YIJIOBbIM Ko3dduiienToM. dopmyJibl
aHa/IMTUYEeCKOW reOMeTpUU

Tunosble 3aganusi (KoHTpo/IbHBIE BONPOCHI - JK3aMeH) /I/Ifl OIeHKH C()opMHUPOBaHHOCTH
kommneteHiuu YK-2 (CriocobeH ornpe/iesisiTh KPyT 3aZiau B paMKaX MOCTaB/I€HHOM 11eJT1 U BbIOUpAaTh
OINTHUMa/bHbIe CTIOCOOBI UX PelleHus, UCXO0/s U3 JeMCTBYIOLIUX MTPAaBOBBIX HOPM, UMEIOLIUXCS
pecypCcoB ¥ OrpaHUYeHUH)

2 cemecCTp

1. TeopeTHKO-MHOXKeCTBEHHBI CMBIC/T HAaTypaJbHOTO YMC/a, HYJs, OTHOLIEHWN «bosiblie»,
«MEeHBIIIe», «paBHO».

2. TeopeTHKO-MHOKeCTBEHHBI CMBIC/T CyMMbI M Pa3HOCTH Lie/IbIX HeOTPULIATe/IbHbIX YKCesl, CBOWCTB
CJIO’KEHUsI, OTHOILIEHUM «DO0JIbIIIe Ha...», «MeHbIIIe Ha...».

3. TeopeTHKO-MHOKeCTBEHHBIM CMBIC/ NIPOM3BeJleHUs] U YaCTHOIO Lie/IbIX HeOTpULaTe/IbHBIX YhCerl,
OTHOIIIEHUI «OObIIIe B ...», «MEHBILIE B ...».

4. TlonsitTe TekcToBOM 3ajauu. CTPYKTypa TEKCTOBOM 3a/laud. MeToAbl W CIOCOOBI peIIeHUs
TeKCTOBBIX 3a7iau.

5. OTamnbl peleHUsl TEKCTOBOM 3a7,a4, IPUEMbI X BBIITOJTHEHUS

3 cemecTp

1. [MocTpoeHue reoMeTpUUeCKUX (UTYp C TIOMOLbIO LIUPKYJIS U JIMHENKHU. DjieMeHTapHble 3a/laui Ha
NOCTPOeHKe. JTalbl pellleHus 3a/jaui Ha nocrpoenue. [Ipumepst.

2. Ilonstue reomerpuueckoro Tena. I[IoHSTHMe MHOrorpaHHol IOBEPXHOCTH, MHOTOTPDaHHMKA.
Teopema

3. [Jekapra-Jiijiepa 0 MHOTOrpaHHUKax. [IpaBuibHble MHOTOTPaHHUKH.

4. [ToHsiTHe BeJIMUYMHBI U ee M3MepeHUsi. OCHOBHbIE CBOMCTBA CKaJ/ISIPHBIX BEJTMYMH

5. 3aBUCHMMOCTH MeXy BeJIMYMHaMU

Tunosble 3ajanus (KoHTpo/ibHbIE BONPOCHI - JK3aMeH) /i/If1 OLeHKH c(hopMHUpOBaHHOCTH
kommneteHuM [TKP-4 (CriocobeH ocBavBaTh U aHa/TM3MPOBaTh 0a30Bble HAYUHO-TEOpPeTHYeCKHe
TipeJiCTaB/IeHUst O CYL[HOCTH, 3aKOHOMEPHOCTSIX, MPUHLIUTIAX U 0COOEHHOCTSIX sIB/IEHUI U TPOLIeCCOB B
rpeIMeTHOM 006/1aCTH)

2 cemecCTp

AKcuomaTHUeCcKuli MeTo/] moCcTpoeHusi Teopur. AkcromaTtuka [leaHo. [ToHATHe HaTypa/sbHOTO YMUC/IA
1 MHO)KecTBa N.

MeTtop MaTemaTrueckor UHAYKLUK. [IprMepbl

IToHsiITHE OTHOIIIEHUS «MeHbIlIe» Ha MHOKecTBe N. Ero cBoucTBa.

CsoiictBa MHOecTBa N (6eCKOHEUHOCTb, AMCKPETHOCTb, YIOPSJOUEHHOCTb, CYI[eCTBOBaHHUE
HavMeHbIIIero 3/1eMeHTa).

MOHOTOHHOCTB CJIOXKEHHUS U YMHOXXEeHUS.

Beruntanve Ha mHOXecTBe N. CylllecTBOBaHME W eQWHCTBEHHOCTb pa3HOCTW Ha N. I[lpaBunia
BBIUMTAHUS.

Henennie Ha MHOXKecTBe N. CylljecTBoBaHHe U eIMHCTBEHHOCTh YyacTHOro Ha N. IlpaBuia genenus.
MuoxectBo N(Q. HeBo3mMoxxkHOCTh feneHus Ha 0. [JeneHre ¢ 0CTaTKOM.



Ortpe3ok HatypasnbHOro psfa. Ero coiictBa. [lopsikoBble M KOMMUECTBEHHbIe HaTypasbHble YMUC/IA.
Cuer.

HaTtypanbHoe unciio Kak pe3y/bTaT U3MepeHusi BeJIMUrHbl. ApupMeTHUecKue orepalydy HaJl Yuc/1aMy,
MepaMU BeJIM4YUH.

[Tonsatue anroputma. OCHOBHBIE CBOMCTBAa aJIrOPUTMOB, MWCIIO/b3yeMbIX B HaydajbHOM LIKOJIE.
Crioco6bI 3anyvcy anropuTMoB. [Iprembl TOCTPOeHus aIrTOPUTMOB

[Tonatue cucremsl cuncaenus. [103ULMOHHBIE U HETTO3ULMOHHBIE CUCTeMbI CUMCIICHUSI.

[HecatvyHass cucTeMa CUMC/IeHMs. 3amucb M Has3BaHWe 4Yucel B JIeCATUUHOM — CUCTeMe
curcieHusi. CpaBHeHMe Yuces B [IeCATUYHON CUCTeMe CUMC/IeHUS.

ANTOPUTM CJI0’KEeHUS U BBIUMTAHHUSI HaTypasibHbIX YHCesl B IeCITUUHON CUCTeMe CUMC/IeHUS.
ANTrOpUTM YMHO)XEHUS U [ieJIeHUs] HaTyPa/IbHBIX YMCesl B IeCATUYHON CUCTeMe CUMCIIeHUSI.

[Tepexon OT 3amuMcy uyncen B [JeCATUYHOM CHCTeMe CUYMC/IeHUS K ero 3alMCU B pP-MYHOM CUCTeMe
cumcsieHrs: 1 o6paTHO. AprdMeTHuecKie JeHCTBUS B p-UYHOM CHCTEMe CUMC/IeHHSI.

OTHolleHWe [eMMOCTH Ha MHOXKECTBE Lie/IbIX HeOTpHULaTe/lbHBIX YMCe/l ero CBOMCTBA. [lenMMoCTb
CyMMBI, Pa3HOCTH, [IPOU3Be/eHU.

[Tpu3Haku genvMocty Ha 2, 3, 4, 5, 9, 10, 25 B IeCITUYHON CUCTEMe CUMCIeHUS.

[Tpoctbie 1 cocTtaBHble urcia. CBoicTBa MpOCThIX umcen. Pemrero OparocdeHa. BeckoHeuHOCTh
MHO>XeCTBa TPOCTBIX ynces (TeopeMa EBkna, Teopema 06 MHTepBasax).

OcHoBHas Teopema apudmeTuku. KaHoHMUeCcKoe NpeZicTaB/eHre HaTypaJbHOTO YMC/Ia.

HO/l u HOK, ux cBorictBa. B3anmocss3s HO/] 1 HOK HaTypasbHBIX unces.

Crnioco6s! Haxoxkaenuss HO/] 1 HOK gByx u 60/iee HaTypasibHBIX UKCeJT C TIOMOIIBI0 KAHOHMUECKOTO
rpezcrasienus. Anroputm EBkinuzia

3 cemecTp

HeobxomumocTs pacivpennss MHoxkectBa N( 10 MHOKecTBa Q-+, [IpoOb Kak pe3y/ibTaT U3MepeHust
JUTMHBI oTpe3Ka. OTHoleHWe paBeHCTBa Apobeii. [ToHsTHe MOM0XKUTEBHOTO PallMOHaILHOT0 UKC/Ia
3anuch MOJI0KUTETLHOTO PAliMOHaIbHOTO YMC/Ia B BUJIE A€CITUYHOMN APOOH. AJITOPUTMBI
apumMeTHUECKUX OTepalyii Hafl AeCITUUHBIMU JPOOSIMU

BeckoHeuHble reproinyeckue JiecaTuuHble Apobu. ObpailieHre nepuoAnyeckux Apodeii B
0OBIKHOBeHHbIE (1 06paTHO).

Heob6xoaumocTs paciivpenys MHOXKecTBa Q+. [ToHsATHE MOI0XKUATEILHOTO UPPALIMOHATBHOTO UKCIIa.
MHO0XXeCTBO MOJIOKUTETbHBIX [IeCTBUTE/IbHBIX urcen R+. ApudmeTruyeckure ornepaiyu B R+.
UncnoBoe BeIpakeHNe U ero 3HaueHre. Un/IoBble paBeHCTBA U HepaBeHCTBA, UX CBOWCTBA.
BripakeHue c mepeMeHHOM, ero 06/1acThb orpeZiesieHusi. ToxeCTBeHHbIe IpeoOpa30BaHUs
BbID&)KEHUU C ITepeMeHHOM. ToXecTBo.

[TonsiTHe ypaBHeHUs1 C OHOM TlepeMeHHOU. PaBHOCU/IbHBIE ypaBHEHUs1. TeopeMbl 0 paBHOCUIBHOCTU
ypaBHEHUM

CucTeMbl ypaBHEeHUM C IBYMsI TilepeMeHHBIMU. MeTO/bI UX pellleHuUs.

[ToHsTHE HEPABEHCTBA C O/IHOM MepeMeHHOW. PaBHOCU/TbHBIE HEPaBeHCTBA. TeopeMbl 0
PaBHOCUJILHOCTH HEPABEHCTB.

CucTeMbl ¥ COBOKYTTHOCTH HepaBeHCTB C O/IHOM repeMeHHOW. HepaBeHCTBa ¢ JByMs TiepeMeHHbIMH,
WX CUCTEMBI.

[Tonstre pyukuyu. Criocobsl 3aanus GyHKuM. ['paduk GyHkiyy. CBOHCTBA YUCIOBBIX (DYHKIIUM.
[psimasi u oOpaTHasi POMOPLIMOHATBHOCTH, UX CBOMCTBA, Tpaduku. [IprmMepsl.

JIuHeliHas ¥ KBafipaThyHasi QYHKILIMM, UX CBONCTBA, rpaduku. ITpumepsl.



W3 ncropry BOSHUKHOBEHUS M pa3BUTHS FreOMeTPUU. AKCHOMaTHUUeCKOoe OCTPOeHUe reOMeTpruur
[TonsiTe reoMeTpUUeCKOM (PUTyphI Ha MJIOCKOCTH. ['eoMeTpuueckue (Urypel, U3yvyaeMble B
IIKOJIbHOM KYpCe MJIaHUMEeTpUHr

[Tpu3ma ¥ nupamMuja, UX OCHOBHbIE XapaKTePUCTHKU. V300pa)keHue MpU3Mbl U ITUPaMUZbI Ha
TMJIOCKOCTH.

Tesa BpallleHus1, UX OCHOBHbIEe XapaKTePUCTHUKHU, N300pakeHHe Ha TIIOCKOCTH

[nvHa otpe3ska, ee usMepeHure. OCHOBHbIE CBOWCTBA JJIMH OTPE3KOB.

[Tnomazak GUrypsl v ee ocHOBHBIe cBoMcTBa. CriocoObl M3MepeHwUs TomIaau Gpurypsl. PaBHOBe/IMKYe
Y PaBHOCOCTaBJ/IeHHbIe (DUTYPBI.

Ob6mnem Terna, ero u3MepeHve. BorurcieHre oGbeMa MPU3MbI, Mapasiyiesienuresa, TMpaMU/IbI,
LWIWH/Pa, KOHYCa, 111apa.

Macca Tena ee u3MepeHue ¥ OCHOBHbIE CBOMCTBaA.

[TpoMeXXyTKU BpeMeHH, UX U3MepeHre U OCHOBHbIe CBOMCTBA. VI3 ucTopuu KaneHjapsi

OueHouHOe CpeACTBO - 3aAa4H
3auém

Kputepuu oneHuBanus (3asauu - 3a4ér)

OueHka Kputepuu orjeHuBaHUS

CTYJEHT MOXXET IIPAaBU/IbHO TIPUMEHATH TeOpeTUYeCKHE IMOJI0KEHHWS U B/IaJleeT HEO6XO,[LI/IMBIMI/I

3a4TeHO o
YMeHHsAMU U HaBbIKaMU TIPU BBITIO/THEHWU IIPAKTUYECKUX 3adHHUU

He CTYE€HT He YMEET UCII0/JIb30BaTh IMO/IyUY€HHbIE TeOpeTHUUeCKHEe 3HaHUA IMPU pellleHUr
3dUTeHO  MPAKTH4YeCKHuX 3a/ia4d

TunosBble 3ajanus (3agauu - 3a4éT) A/ OLfeHKH C()OPMHUPOBAHHOCTH KoMmneTeHIUH YK-1
(Crioco6eH oCy11ieCTBISITh TIOUCK, KPUTUUECKWN aHaIn3 U CUHTe3 WHhOPMAaLUY, PUMEHSTh
CUCTeMHBIH MOAXO/, [I7Is pellieHHsI TTI0CTaB/IeHHBIX 3a/1a4)

1. W3 40 yuammxcs Kiacca 32 3aHUMAKOTCA B MaTeMaTHYeCKOM Kpyxkke, 21 — B Kpyxkke
«YMesibie pyKu», a 15 — B 060ux Kpy»kKax. CKOJIbKO yUall[uXcsi Kjacca He 3aHUMAlOTCs HU B TOM, HU B
ZIPYTOM KpYsKKe?

2. VI3 25 yuamuxcs kiacca 12 yBjiekarOTCS MaTeMaTHUKOW, a 8 — pycCKUM $i3bIKOM. Kakum
MOKeT OBbITh UMCJIO YUaIUXCs, YB/IEKAOIUXCSl 000MMH TIpeIMeTaMU; YB/IEKAFOIUXCSl XOTsI ObI OTHUM
rpesiMeToM?

3. U3 ropopga A B ropoz B BenyT 6 mopor, u3 ropoza B B ropoa C — 4 foporu, u3 ropoza C B
ropoz, D - 8 gopor. CKo/bKO MOKHO BbIOpaTh MapIlIpyTOB, BeAYIIUX U3 ropoja A B ropoj D yepe3
ropoga B u C?

4. CKonbKUMHU criocobamu 8 uesioBeK MOTYT pa3MeCcTUThCS B ouepeiu B KacCy?

5. CKOJIbKO pa3/IMyHbIX aHarpaMM MOYKHO TIOJTYUUTh TlepecTaBJisisi OyKBbI B CJIOBe
«KYKYLIKa»?

Tunosble 3ajanus (3agaun - 3a4éT) /1A oLfeHKU chopMHUPOBAHHOCTH KoMmneTeHIu:u YK-2
(CniocobeH ompeziensTh KPyT 3a/lau B paMKaxX IMOCTABJIEHHOM 11e/TM U BBIOMpAaTh ONTUMAaJIbHbIE



CTI0COOBI X PelleHus], UCXO/Is U3 eMCTBYIOL[UX MTPAaBOBBIX HOPM, UMEIOIIUXCSI PECYPCOB U
OrpaHUYEeHUI)
0 U VU
1.-Onpenenure 3HadeHNe HCTHHHOCTH COCTABHOT O*BEICKA3BIBAHNIA TIPH  YCIIOBHH, 'UTO 3JIeMeH-
TapHEBIe BEICKA3BIBaHNs, ‘BXOIAIIHe ‘B HIX ' TIPHHIMAIOT ClIe Ay IoINe ‘3Haue I ‘HCTHHHOCTH P — «a1», Q-
—w», T—», S —«m»:-a) T=(SAP);¢)PVT STA S g
2.-CocTaBpTe TabNIHITY ‘HCTHHHOCTH I ‘KA 10T 0 ‘BEICKa3bIBaHIL: Y
a) A= (B=C);6) A= (BAC);B) (4= B) > AvB;T) (A= BAC)V(AAB) S
3.-Ha-muoxecTBe X ="{5,6,7,'8,°9,°10,°11,°12,°13,-14,°15} -3a)janbI‘Ipe IUKATH ‘P(X): ‘«X'—He-
YeTHOEe UHCION», Q(X): «X->9%». ‘HaiianTe MHOXeCTBa ‘UCTHHHOCTH TIPEIHKATOB: ‘Y
a) P(x) A Q(x) ;:0) O(x) = P(x).]
Tunossble 3aganus (3agaun - 3a4éT) /1A OLleHKH chopMHpPOBaHHOCTH KoMmneTeHuu [1TKP-4
(CHOCOGEH OCBavBaThb U dHA/IN3UPOBATH 0a3oBbIe HayUHO-TeopeThuueCKue IrpeaCTdBJIeHUA O
CYIIIHOCTH, 3aKOHOMEPHOCTSIX, TIPUHIIUIAX U 0COOeHHOCTSIX SIBJIEHWH U TTPOLIECCOB B MpeIMeTHOM
obmactu)

1.-YxkaxuTe XapaKkTepUCTHIECKOE ‘CBOHICTBO 3eMeHTOR ‘MHOKecTBa X =" 4 \B N C ,-ecnu-y

A="[-2;-7), B-="-8;0),-C=+(--00;-3].9

2.-1300pa3nTe-Ha  KOOPAHHATHOI ‘INIOCKOCTH - 3/IeMeHTHI* 1eKapTOBa ‘[IPOH3Be [eHNI ' MHOKeCTB
Xu'Y,ecm:a)X="1[-3;2],Y =1[0;5);:60) X="R; Y ="[-2;-2].9

3.-Ha xoopanHaTHOH IIOCKOCTH TIOCTPOIiTe IpsAMEIe, ‘TTapallenbHble -ocH - OY -0 Ipoxodalie:
gepe3 To9ku (5, 7) u (-5, 7). YcTraHOBHTE,  IEKAPTOBO  IPOH3BEACHIE ' KAKHX  IBYX - MHOMKECTB H300pa-
JKaeTcsHa'KOOPANHATHOMH INIOCKOCTH  B* BHIe  IOJIOCHL, 3aK/TF0UeHHOII - MeXK Ty ' TIOCTPOeHHBIMH  IIPSIMBI-
M|

4.-H3-muoxecrea'P-=-{1,-2,-3,4,-5,6,-7,°8,-9} ‘Beiaemu -noaMuaoxecrsa-A, B, -C.-Beuicuure, -
B'KaKOM' CJIydae ' IPON30ILIO- pa30neHne - MHOKeCcTBa" P+ Ha-kiaccer:-a)- A={1,-3,-5};-B={2,-4,-6,- 8};-
C—1{7.9};-6)-A={5};:B={3,4,8,9};:C~{1,'6};8)-A~{1,3,'5}; B={2,4,'6,-8};-C{5,-7,-9};1)- A~ {1,
3}::B=1{4,6,-8};-:C={5,6,911

5.- Ha* KOOpOUHATHOI" IpAMOI* BEIZeTIeHEI* JBa* MHOXKeCTBa" (-00;* 2) 1+ (2;* +o0).- MoxxHO" 1Ii1*
YTBEpIKIaTh,  UTO* MHOKECTBO JelICTBHTENBHEIX - IHCeN pa30HTo- Ha- 1Ba- kiaacca? - MoKHO - 7TH: pa30OHTh
MHO3KECTBO 'TOUeK KOOpAHHATHOHI mpsAMoli ‘Ha 3 ‘Kiracca? ‘Ha 4 ‘kimacca? OTBeT IpomyunocTpupynTey

DK3ameH

Kputepun onenuBanus (3asaum - JK3aMeH)

OrjeHka KpuTepuu orieHuBaHUs

CTYAEHT IIPpaBU/IbHO IIPUMEHSET TeopeTHUeCKHe IM0JI0KeHWA U BJlaJieeT
OT/IMYHO HEO6X0,Z[I/IMBIMI/I YMEHHAMU U HaBbIKaMM IMPU BBITIO/THEHWUHU TTPAKTUUECKUX 3a,an1/1171,
He 3aTpyAHsAeTCA C OTBETOM IPpHU BUAOU3MEHEHWHN 3a/laHUSA

CTYAE€HT MOXXET IIPABU/IbHO IIPUMEHATL TEOPETUUECKHKE TTOJ/IOXKEHHWA U Ha
AO0CTATOYHOM YDPOBHE BJ/laJieeT HEO6XO,E[I/IMI>IMI/I YMEHHSMHU U HAaBbIKAMU TIpU

XOpo1Io u
P BBITIOJTHEHWH IMMPAKTUYECKUX 3d/JdHWH, HO 3aTPYAHAETCA C OTBETOM IIpU
BHU/IOM3MEHEHWH 3aJaHUA
CTYAEHT 3aTPYAHAETCA IIPpU IIPUMEHeHNH TeopeTHuueckKre TT0JIOKEeHHI npu
YAOBJ/IETBOPUTE/IBHO BBITIO/THEHWH ITPAKTUUECKUX BEIﬂaHI/Iﬁ , He JOCTATOYHO BJ/ia/leeT HEOGXOAI/IMBIMI/I

YMEHHSAMU U HABbIKaMU, 3aTPYAHAETCA C OTBETOM IIPpH BUAOU3MEHEHWHN 3a/laHUSA

HeyOOBJIETBOPDUTE/IbHO |CTYJAEHT HE YMEET MCI10/Ib30BATh IMO/IyY€HHbIE TEOPETUUYECKHE 3HAHWA TTPDU




OueHka Kpurtepuu oLieHUBaHUs

pelrieHrH IMpaKTUYeCKUX 3a4aud

TunosBble 3aanus (3agauu - IK3aMeH) AJisl OLleHKH C()OpMHUPOBAHHOCTH KoMmeTeHIUH YK-1
(Crioco6eH ocy11ieCTBISITh TIOUCK, KPUTUUECKWN aHaIn3 U CUHTe3 WH(hOPMAaLUY, PUMEHSITh
CUCTeMHBIN MOAXO/, [I7Is pellieHHs] TTI0CTaBIeHHBIX 3a/1a4)

2 cemecTp

1. Ob6BsicHUTe, TTIOUEMY HIDKeTIpHBe/IeHHbIe 3a/Iaul PeLIaloTCs CII0KeHUeM:

a) M3 kopoOKy BbIHY/IM CHavasa 4 KapaH/ailia, a moToM 2 KapaHzaiia. CKOJIbKO KapaHZallen
BBIHYJTH U3 KOPOOKH?

0) B mapke 9 6epe3. Vx Ha 3 MeHbI1e, yeM esieil. CKOJIBKO eJieil B Tlapke?

2. Kak W3MEHUTCS CyMMa, eC/M: a) OfIHO W3 (JlaTaeMbIX YBeIWYWTh Ha 2; 0) OfHO U3
C/1araemMbIX yBeIMUUTh B 2 pas3a; B) KaKJ0e U3 CjlaraeMbIX YBEeJWUYUTb Ha 2; T') KaKJ0e U3 C/laraeMbIX
YBEJIMUMTE B 2 pa3a. BeiCka3aHHbIe TIPe/TO/IOXKEHUS JOKXKUTE B 00IL[eM BUJE.

3. Vcnonb3ysi TeOpPeTHKO-MHOKECTBEHHOE OTpefie/ieHre Pa3sHOCTHU Lie/bIX HeOTpHUL[aTe/IbHbIX
yKCeJl, MOKa)KUTe, uTo: a) 7-5=2;6)6-6=0;B8)4—-0=4.

4. YcTaHOBUTe Ha OCHOBaHWM KaKMX 3aKOHOB TPOV3Be/leHbl IpeoOpa3oBaHUs:

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 -

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

5. OOBsiCHUTE, TTIOUEMY TIPHBeZIeHHbIe HIDKE 3alauMl PellaroTcs eMCTBUeM Jle/IeHusI:

a) 6 KyCKOB caxapa pa3/ioKWIM B CTakaHbl C yaem, MO 2 KyCKa B KaX[bli. Ha CKOIBbKO
CTaKaHOB XBaTWUJIO caxapa?

6) Y Komu 12 kponukos, a y Bonogu B 4 pasa menbiie, yeM y Komu. CKOMbKO KPOJIMKOB Y
Bosogu?

3 cemecTp

1. 3anumuTe TpU Apobu, paBHBIE ApobsM: a) 2/5; 6) 6/48. Vicnonb30Banock M TIPU 3TOM
OCHOBHOE CBOMCTBO ApOOH.

2. HalinuTe apo6b, paBHY!O 5/7, y KOTOPOM CyMMa UMC/TUTeNsI U 3HaMeHaTesisi paBHa 48.

3. Haligure npaBuibHbIe ApoOH, KaXKasi U3 KOTOPBIX: a) TPH YBEJIMUEHUU ee UHUC/TUTEeNS U
3HameHaTe/st Ha 1 cTaHOBUTCS paBHOUW 1/4; 6) TIpM yBeMUYeHUM ee UMC/IWTE/Ns] M 3HaMeHartesst Ha 1
CTaHOBUTCS paBHOW 1/2.

4. Nokaxure, uto B Q+ BeIMOMHseTCs cooTHoleHre a-(b+c)=a-b-c,ecmma>b+c.

5. [IpescTaBbTe B BHZE HECOKpAaTUMOW OOBIKHOBeHHOM Apobu a) 6,041(27); 6) 6,(7); B)
7,2(3); 1) 1,(35); pm) 13,4(72).

6. B ropose Tpu cpeigHue IIKOMbL. UYMC/IO yualluxcsi TMepBOM IKosbl coctaBisieT 0,3
yUaIuxcsl BCeX IIKOJI, BO BTOPOM ILKOJe yJauuxcs B 1,5 pa3a Oosblile, yeM B IEPBOM, a B TpPeTbei
mKosie Ha 420 yyaluxcs MeHblile, yueM BO BTOpoi. CKOJIbKO BCET0 yUallluXCsl B TPeX CPeJHUX IIKO0JIax
U CKOJIBKO B Ka)KI0M?

7. Haligute Tpu TepBbIX [eCATHYHBIX 3HAKa CYMMbI X + y, eciu: a) X = 2,34871..., y =
5,53724...; 06)x=2/3,y=m.



Tunossble 3aganus (3agaun - IK3aMeH) /sl OIeHKU C(POPMHUPOBAHHOCTH KoMmeTeHIMUA YK-2
(CriocobeH ompefeniaTh KPYT 3a/jad B paMKaXx IMOCTAB/JIEHHOM 11e/T1 ¥ BIOMPATh ONTHMAabHbIe
Crioco0bl UX pelleHus, UCXO/s U3 eMCTBYIOIIMX MTPABOBbIX HOPM, UMEIOLLUXCsl PeCypCOB U
orpaHUYeHuH)

2 cemecTp

1. [IBy3HauHOe 4uC/a0 OKaHuMBaeTcd Ludpou 3. Ecim cymmy ero nydp yMHOXUTH Ha 4, TO
TIOTYYMTCST YMCII0, 3aTIMCaHHOe TeMH ke LiMppamu, HO B obpaTHOM nopsizike. HatiuTe 310 umciio.

2. TlpuBesuTe TpUMep CJOXeHHUsI [BYX Tpex3HauHbix uMcen. OOocHylTe, Kakue
TeopeTHUeCKUe M0JI0KEeHHs JIe)XaT B OCHOBE a/IfOPUTMa CJIO’KEeHUSI STUX YHCe/l.

3. B Kakoli cucteMe cuMc/ieHUs MICTUHHO paBeHCTBO: 23x + 14x = 42x?

4. TTpoCThIMM WM COCTaBHBIMM SIBJIAKOTCA JaHHbIe uncia: 139, 331, 819, 2217

5. Hatigure HO/l u HOK Tpex uuce, npe/icTaBUB UX B KaHOHUYeckoMm Buzie: 80, 120, 280.

3 cemecTp
1. Jana tpaneuuss ABCD: A (1; 3), B (-2; 8), C (0; 7), D (5; 1). Haiiaute a/vHy ee cpefHel
JTUHUM.
2. Cpemu yKa3aHHBIX HWKe YpaBHeHUN HaliuTe ypaBHeHUsI TMapasuie/ibHbIX MU
TMepreHUKYISIPHBIX TIPSIMBbIX:

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; u)y=-2x + 8.

3. Borunciiute 06beM NpaBU/IbHON TPeyroJibHOM MUpaMU/ibl, €C/IM CTOPOHA OCHOBaHUs 9 cM, a
6okoBoe pebpo paBHO 12 cM

4. Kak M3MeHUTCS TUIOLa/ib MPSIMOYTOJIbHUKA, eC/Ii: a) OCHOBaHNe U BBICOTY €r0 yBeJIU4UThb
B 3 pa3a; 0) ocHOBaHMe U BBICOTY YMEHBILIUTb B 2 pa3a; B) OCHOBaHHUE YBEJUUUTb B 3 pasa, a BbICOTY
YMEeHBILWTh B 3 pa3a; I') OCHOBaHUE YBEJTUUUTh B 2 pasa, a BbICOTY He U3MEHSITh?

5. Macca 3emnu paBHa 5,976 - 1024 kr. Bripasure 3Ty maccy B ToHHax. Ha oiHy yvauiky
BeCOB IOJIOKW/IM KYCOK MblIa, & Ha JpPYIyH — Takoro ke Kycka W emje 50 r. Becel HaxopaTcs o
paBHOBecud. KakoBa Macca Kycka Mblia?

6. Mimeercst 9 kr kpymel ¥ rupu B 200 1 1 50 r. Kakum obpa3om B Tpu nprema B3BeCHTh Ha
Becax 2 Kr KpyIibl?

7. Ilnomaap MpAMOYro/ibHUKa 8 CM2, ero OCHOBaHWe X CM. 3aluiliTe YypaBHeHUe,

BbIpa)karolljee 3aBUCHMOCTb BbICOTHI MPSIMOYTO/IbHUKA OT €r0 OCHOBAHHS, U MOCTPOMTe rpaduK 3TOM
3aBUCUMOCTH.

TunoBble 3afanus (3agaun - JK3aMeH) AJ/A ojeHKH copMupoBaHHOCTH KommneTeHuu [1KP-4
(CriocobeH ocBauBaTh M aHA/IM3UPOBAThH 0a30BbIe HAYUHO-TEOPeTHYeCKHe Mpe/CTaB/IeHus O
CYILIIHOCTH, 3aKOHOMEPHOCTSIX, TIPUHIUIAX U 0COOeHHOCTSIX SIBJIEHHH U MPOLIeCCOB B MpeIMeTHOM
obnacTm)

2 cemMecTp

1. Joka>kiTe paBeHCTBO MeTOZOM MaTeMaTUueCKOW UHYKLIVU:
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1 +2+3 +e L=

2. Ilpu penenuu urcen a U bHa 12 mosydaeTcs OJJUH U TOT »Ke OCTaTOK 7. Kakol ocTaTok
TIOJTyYUTCSI TIPU JieJieHrd Ha 12 umnciia: a)a+b; 6)a—b; c)a - b.

3. Ucnone3ysi TeopeTUKO-MHOKeCTBEHHYI0 TPAaKTOBKY OTHOLIEHHUSI «MEHbLIe», MOKaKUTe,
uTO a)0<1; 0) 4 <6; B)3<7.

4. O0OBsICHUTE TEOPETUKO-MHOKECTBEHHBIM CMBIC/T CYMMBI: a) 5+0=5; 6) 5+1=6.

3 cemecTp

1. 3anumuTe TpHU 7pobu, paBHBIE Apobsm: a) 2/5; 6) 6/48. Vicnonb3oBanock M TIPU 3TOM
OCHOBHOE CBOMCTBO ApOOH.

2. HatizuTe apo6b, paBHYy!O 5/7, y KOTOPOM CyMMa UMC/TUTeNs ¥ 3HaMeHarTesisl paBHa 48.

3. HaiimuTe mpaBuibHbIe ApO0OU, KaXk/ash U3 KOTOPBIX: a) TP YBeTMUEHUU ee UNCTUTEeNs U
3HamMeHaTesss Ha 1 cTaHOBUTCS paBHOW 1/4; 6) Tpy yBeMYeHUM ee UMC/IWTE/NST M 3HaMeHartens Ha 1
CTaHOBUTCS paBHOM 1/2.

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

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

6. B ropome Tpu cpegHue IIKOMbL. UMC/IO yualuxcsi MepBOM IIKo/bl coctaBisieT 0,3
yuallyxcsi BCeX IIKOJI, BO BTOPOH IIKoJie yuaiuxcs B 1,5 pasa Gosibllie, ueM B TIepBOi, a B TpeTbelt
mKosie Ha 420 yyJaiuxcs MeHblie, yueM BO BTOpol. CKOJIbKO BCETO YUallUXCsl B TPeX CPeJHUX LIKO0JIax
1 CKOJIbKO B Ka)KI[0M?

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

6. YueOHO-MeTOANUYECKOE U HH()OPMALIMOHHOE 00ecreueHne JUCIUIUTHHBI (MOAYJIs)

OcHOBHasi uTeparypa:

1. baBpuH WU. U. Beiciiasi MaTeMaTHKa /i/1s1 Tieflaroruyeckyx HanpasyieHui / baspun U. U. - 2-e uzg, ;
riep. u for. - Mockga : FOpaiir, 2022. - 568 c. - (Briciiiee obpa3oBanue). - URL:
https://urait.ru/bcode/489023 (mata obpamenusi: 05.01.2022). - ISBN 978-5-534-12889-5 : 1679.00. -
Tekcrt : anektpoHHbIN // DBC "FOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=786671&idb=0.

2. lopodeeBa A. B. Briciiasi MaTemMaTHKa fJisi TyMaHATapHBIX HarlpaB/ieHWH : yueOHUK /17151 6akanaBpoB /
A. B. lopodeesa. - 3-e u3g. ; niep. u jom. - Mocksa : FOpaiit, 2022. - 400 c. - (bakanasp.
Axagemuueckuii Kypc). - URL: https://urait.ru/bcode/509141 (gata obparenus: 14.08.2022). - ISBN
978-5-9916-2641-5 : 989.00. - Tekcr : snmexkTpoHHsbI // OBC "FOpaut".,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=818821&idb=0.

3. Cepgpix U. FO. Briciias MaTeMaTyKa /i1t T'yMaHUTapHbIX HanpaBiennii / Cenpix U. FO., I'pebeHIMkoB
1O. b., I1leenieB A. FO. - Mocksa : FOpaiit, 2022. - 443 c. - (Beiciiee obpa3oBanue). - URL:
https://urait.ru/bcode/489374 (nata obparenus: 05.01.2022). - ISBN 978-5-534-04161-3 : 1339.00. -
TexkcT : ssmekTpoHHbIM // DBC "HOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=786842&idb=0.

[JomnonHuTtenbHas 1uTeparypa:

1. Benommucrasa A. B. Pa3BuTHe 10riueckoro MbIIJIEHWST MAaIIIMX IIKOABHUKOB / benommcras A. B.,



JleButec B. B. - 2-e u3z. - Mockga : FOpaiit, 2022. - 129 c. - (Briciiee o6pa3oBanue). - URL:
https://urait.ru/bcode/495140 (mara obpaijenusi: 05.01.2022). - ISBN 978-5-534-11117-0 : 339.00. -
Tekcrt : anektpoHHbI // DBC "FOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=785546&idb=0.

2. BeutomoB E. M. Maremaryka: TordKa, MHOKeCTBa, KOMOHMHATOPHKa : yuebHoe nocobue / E. M.
Beutomos, /I. B. IIIupokoB. - 2-e u3z. - Mocksa : FOpaiir, 2022. - 243 c. - (Beiciiee o6pa3oBaHue). -
URL: https://urait.ru/bcode/493172 (mara obpamenust: 14.08.2022). - ISBN 978-5-534-06612-8 :
1009.00. - Tekcr : sanektpoHHsbIi // DBC "FOpauT"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=817272&idb=0.

3. Metoavika o0yueHust MaTeMaTHKe B 2 u. YacTh 1 : YuebHuK /7151 By30B / iof pef. [Toaxogosoit H.C.,
CuerypoBoti B.J1. - Mockga : FOpaiit, 2021. - 274 c. - (Boiciiee o6paszoBanue). - ISBN 978-5-534-08766-
6. - TexcT : snekTpoHHbIM / 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. [Toaxomosoii H.C., CHeryposotii B.1. -
Mockga : FOpaiirt, 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 : 3nekTponHsIii / 3bC "HOpait".,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=786760&idb=0.

5. [TaBmouenko FOpwuii ButanbeBnu. Briciiasi MaTeMaTHKa /i/1si TYMaHUTAPHBIX HAIIPaBIeHUH : YueOHUK
¥ MPaKTUKyM A71s1 By30B / [TaBmouenko FO. B., Xaccan H. I1I. ; oz o6 pea. ITamrouenko FO. B. - 4-e
u3g. - Mockga : FOpaiit, 2020. - 238 c. - (Beiciiee o6pa3zoBanue). - ISBN 978-5-9916-7037-1 : 479.00. -
TexkcT : asmekTpoHHsIM / DBC "HOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=566527&idb=0.

[TporpammHoe oGecrieueHne ¥ VIHTepHET-pecypchl (B COOTBETCTBHHU C COJiep>KaHUeM JICIUTUIMHBI):

JlviieH310HHOE TIpOorpaMMHOe obecrieueHne: OrieparioHHasi cucteMa Windows.
JIvtieH3noHHOEe TIporpamMMHOe obecrieuerne: Microsoft Office.

[MpodeccroHanbHbIe 6a3bl JAHHBIX ¥ MH(GOPMAL[IOHHbIE CTIPABOYHBIE CUCTEMBI

Poccuiickuii uHgekc HayuHoro uutupoBanus (PUHLI), mnatdopma Elibrary: HaijoHanbHast
vH(bOpMallMOHHO-aHa/IMTHYecKasi cucteMa. Ajipec goctyma: http://elibrary.ru/project_risc.asp
CB0OO/JHO pacripocTpaHsieMoe MporpaMMHoe obecrieyeHue:

nporpamMmmHoe obecrieuenre LibreOffice;

nporpaMMHoe obecrieueHue Yandex Browser;

OJieKTpoHHbIe OMOIMOTeUHBbIE CUCTEMBI U OMOMOTEKH:

OnekTpoHHas 6ubmoTreuHas cucrtema "Jlane" https://e.lanbook.com/

OnekTpoHHas 6ubmoTeuHasi cuctema "KoHcynbTaHT cTygeHTa" http://www.studentlibrary.ru/
OnektpoHHasi 6uboTeuHast cucrema "FOpaiit"http://www.urait.ru/

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

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

Caiit 6ubmoTteku Ap3amacckoro pumrana HHI'Y. — Agpec goctyma: lib.arz.unn.ru
[Tegarornueckasi oubmoreka: http://pedagogic.ru/

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

N3patensckuii oM «IlepBoe ceHTsiOpsi»: http://1september.ru/

«Briciiee obpa3oBanue B Poccun»: HayuHO-Tielarornueckuii )KypHaa MuHucTepcTBa 00pa30BaHus U
Hayku P®: http://www.vovr.ru/

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



Pecypc «MaccoBble OTKpPBIThIe OHJIaltH-KYpChl Hikeropozckoro yauBepcureta uMm. H.W. Jlo-
6aueBckoro» https://mooc.unn.ru/

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

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

YueOHble ayfUTOpWU [/ TIPOBeJieHHsl Y4yeOHbIX 3aHSATHM, MpeAyCMOTPeHHBIX o0Opa3oBaTenbHON
MPOrPaMMO#, OCHAIleHbl MYJIbTUMeAUWHBIM 000pyJ0oBaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeficTBaMH 00yueHUsl, KOMIIbIOTEPaMHU.

[MTomereHust 71T CaMOCTOSITeNIbHOM paboThl 00YUarOIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MOXXHOCTBIO TIOAK/TIOUeHUs K ceTh "HTepHeT" U obecriedyeHbl [JOCTYIIOM B 37€KTPOHHYIO
MH(OpPMaIMOHHO-00pa30BaTe/IbHYI0 CpPefy.

[Tporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HHI'Y mo nampaBnenuto 44.03.01 -
[Tepsaroruueckoe obpasoBaHue.

ABTop(bI): @posioBa JnabBYpa BiagumMupoBHa, KaHAW/AT MejaroruuecKux Hayk, JOLeHT.
Peniensent(n1): @énopoBa CBetTnaHa BsiagumMupoBHa, KaHAWAT MejaroruuecKix Hayk.
3aBeaytomuii kadezapoii: ['yce [Imutpuii AneKcaHJpoBUY, KaHAWU/AT TejaroruuecKux Hayk.

[Tporpamma ofobpeHa Ha 3aceJaHUN MeTOANYeCKO Komuccuu oT 24.05.23, mpoTtokos Ne 5.
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