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Hepeqenb Komnemeuuuﬁ u MHO”KQMOPOG 00CMUIICCHUA Komnemenum? C yKasanuem smanoe d)opmupoeanuﬂ 6 npouecce 0C60€HuA 0ucuunﬂunbt

Komnemenyus:

OIIK-1 CnocobeH MpUMEHSTh €CTeCTBEHHOHAYYHBIC U OOIICHHKEHEPHBIE 3HAHUS, METOIbl MATEMATHYECKOTO aHAIM3a U MOJICITUPOBAHUS, TCOPETHYE-
CKOTO UM 9KCIIEPUMEHTAIILHOTO HCCIIEI0BaHUs B PO(HECCUOHATILHOM e TEIbHOCTH

Hnouxamopel 0ocmudicenus KOMnemeHyuu:
OIIK-1.1. 3HaeT OCHOBBI MaTEMAaTHUKH, XUMHH, BBIMUCITUTECIIBHON TEXHUKH U TPOTPAaMMUPOBAHUS;
OIIK-1.2. Ymeer pemarh CTaHIapTHBIE MPO(ECCHOHANBHEBIC 3a7]a4i ¢ MPUMEHEHUEM €CTECTBEHHOHAYYHBIX M OOIICHH)KEHEPHBIX 3HAHWI, METOIOB

MAaTCMaTH4YCCKOI'0 aHaJIn3a U MOJACIINPOBAHUA

OIIK-1.3. Briageet HaBBIKaMHU TEOPETHUYECKOTO U IKCIIEPUMEHTAILHOTO UCCIIEI0OBAaHNUS 00BEKTOB IPOPECCHOHATBHOM 1S TETbHOCTH.

Huouxkamopul oocmu-

Dmanwt hopmuposanus komnemenyuu
(vkazamo 6ce memwl uz PI1/])

Ilpakmuueckue

Haumenoeanue OUEHOUHO20

4.2

JHCeHUA KOMnemenyuu Texuuu 3anamus, natopa- Jlabopamopnuie Kypcosoii npoexm cpeocmea
N 3anamus (paboma)
MOPHbBLIL NPAKMUKYM
OIK-1.1. OIK-1.2 11,12,13,2.1, 1112 13 21 22 I ) PI'P, tekymuii KOHTpOIb,
oIl o a1 At A1 A ¢ npecycmontpe- KOHTpOJIbHAs paboTa, 3K3a-
OIK-1.3 2.2,3.1,3.2,41, 31,32 4.1, 4.2 oy He npedycmompennt p p

MCH




Hepeueub OUCHOUHbBIX cpedcme no Oucuumume

JHCKPETHAA MATEMATHKA

Min, éannoe Max, oanio6
Ouenounvie cpeocmea | Kon-6o | (6azoewtit ypo- (noeviuennulit ypo-

6€Hb) 6€Hb)
Pacuemno-zpagpuueckan 1/1 6/6 10/ 10
paboma
Konumponvnas paboma 212 12/12 20/ 20
Iocewqaemocmo — 6/6 10/10
Paboma na npaxkmuue- B 6/6 10/ 10
CKUX 3AHAMUAX
Camocmoamenvnasa pa- B 6/6 10/ 10
ooma
IK3amen 1 24 24 40/ 40
Hmozo: 60 100

B Tabnuiie yka3zaHbl JaHHbIE 1)1 OYHOW / OUHO-3a04HOU PopM 00yUEeHHUS.




IlIkana ouenueanusn

Mudposoe
BLIpaKeHue

Bripa:keHue B
OaJsax:

CioBecHoOe
BhIPaKeHHe

Kputepun oneHKH HHANKATOPOB NO0CTHKEeHHs TPU opMe KOHTPOJISI:

JK3aMeH / 3a4eT ¢ OIeHKOM

3ayer

5

87 -100

OTInYHO
(3a4TeHo)

OneHka «OTIMYHO» BBICTABISIETCS CTYIEHTY, €CIM TEOPETUYECKOE CO-
JiepKaHue Kypca OCBOCHO ITOJIHOCTBIO, 0e3 Mpo0esoB; MCUepIIbIBAIONIE,
MOCJIEZIOBATENbHO, YETKO M JIOTMYECKM CTPOMHO M3J1araeT MaTepuan;
CBOOOJHO CIIpaBIIsieTCsl € 3a/Ja4aMd, BONPOCAMU M APYTUMH BUIAMHU
MPUMEHEHUs 3HAHUI; UCTIOJIb3YEeT B OTBETE JOIMOJHUTENbHBIN MaTepua
BCE MPEAYCMOTPEHHBIE MTPOrPaMMOii 3aJJaHMsI BBITIOJIHEHBI, KAYECTBO MX
BBITMIOJTHEHUSI OIICHEHO YHWCJIOM OajuioB, OMU3KHUM K MaKCHUMAalbHOMY;
aHAJIM3UPYET TOJyYEHHBIE PE3YJIbTAThl; MPOSBISIET CAMOCTOSTENILHOCTD
TIPY BHITIOJTHEHUH 3aJIaHUH

74 - 86

Xoporio
(3auTeHo)

OneHka «XOpoIlo» BBICTABISAETCS CTYACHTY, €CIM TEOPETUYECKOE CO-
JIep’KaHhe Kypca OCBOEHO IOJIHOCTbIO, HEOOXOAMMBIE IMPaKTHYECKHE
KOMIIETEHIIMM B OCHOBHOM C(OpPMHPOBAHBI, BCE INPEAYCMOTPEHHEIE
nporpaMMoil oOyueHHst ydeOHbIe 3a/aHHs BBITIOJHEHBI, Ka4eCTBO HX
BBITIOJIHEHUSI IOCTATOUYHO BbicOkoe. CTYJIEHT TBEpAO 3HAET maTepual,
rPAaMOTHO M MO CYILIECTBY M3JIAraeT €ro, He JOMycKas CYIIEeCTBEHHBIX
HETOYHOCTEW B OTBETE Ha BOMPOC.

60 - 73

Y noBneTso-
PHUTEIBHO
(3auTeHo)

OrneHka «yI0BIIETBOPUTEIHHO» BBICTABIISIETCS CTYJICHTY, €CIIH TEOPETH-
YEeCKOe COJIep)KaHHe Kypca OCBOCHO YaCTHYHO, HO MPOOeNbl HE HOCST
CYUIECTBEHHOI'O XapakTepa, OOJIBIIMHCTBO NPETYCMOTPEHHBIX MPO-
rpaMMOii 3aJJaHU BBIIIOJHEHO, HO B HUX UMEIOTCS OLUIMOKH, IPU OTBETE
Ha IOCTABJIEHHBIA BOIPOC CTYIEHT JOMYCKAaeT HETOYHOCTH, HEI0CTa-
TOYHO MPaBUIbHBIE (POPMYITHPOBKH, HAOIIOAAOTCS HAPYIICHHS JIOTHYE-
CKOM MOCJIEJOBATEIILHOCTH B M3JI0KEHUH ITPOrPAaMMHOTO MaTepraa.

OneHka «3a4Te€HO» BBICTABIIAETCS CTY-
JIEHTY, €CJIM OTBETHI Ha BOIIPOCHI 1O Te-
MaM JUCLUUIUTMHBI TOCJIEI0BATENbHBI,
JIOTUYECKH W3JIOKEHBI, JIOMYCKaIOTCS
HE3HAYUTEIbHbIE HEIOYETHl B OTBETE
CTYACHTa, TaKHe KaK OTCYTCTBHE Camo-
CTOSATENBHOIO BBIBOJA, PEUYEBBIE OLIMO-
KM U TIp.

Hwuxe 60

Heynosne-
TBOPUTEIBHO
(He 3auTeHO)

OneHka «HEyIOBIETBOPUTEILHO)» BBICTABISETCS CTYACHTY, €CIIM OH HE
3HAET 3HAYMTEIBHON YacTH MPOrpPaMMHOIO Marepuasa, JOMyCKaeT Cy-
IIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIINMH 3aTPyIHEHUSMHU BbI-
MOJHSET MPaKTU4YeCKHue paboThl, HEOOXOAUMBIE NMPAKTUYECKUE KOMIIe-
TEHLUU He C(HOPMHUPOBAHBI, OOJBIIMHCTBO IPETyCMOTPEHHBIX IIPO-
rpaMMoi 00y4YeHHUsl y4eOHbIX 3aJlaHUH HE BBINOJIHEHO, KaYeCTBO UX BbI-
MOJTHEHHUs! OLEHEHO YKCIIOM 0ajlIoB, OJU3KUM K MUHUMAJILHOMY

OneHka «HE 3a4TEHO» BBICTABISIETCS
CTYZIEHTY, €CIIH CTyJeHT HE 3HaeT Oc-
HOBHBIX TOHSITHHA TEMBI TUCIUTUINHBL,
HE OTBEYaeT Ha JIOMOJHUTEIbHBIE H
HABOJAILME BOIPOCHI MpenoaBaTes.




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHUSA
«Ka3zaHCKui HAIlMOHAIBHBIN UCCIIEI0BATEILCKUN TEXHOJIOTMYECKUIT YHUBEPCUTETY

Tloozomosumenvhviii haxyrvmem
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHAS TEXHUKA
[Tpodumns: Asmomamuszuposannsle cucmemvbl 0opadomry UHGOpMAYUL U VIPAGTICHUS

YTBEPXIAIO

3aB. LUKIOM /“@‘f TT. Makycesa

« 01 » mapma 2021 r.

DK3aMeHaAlMOHHBIN outer Ne 1
0 JUCLUIUINHE JUCKPETHAS MATEMATHKA

1. MuoxectBa. CriocoObI 3a1aHuss MHOXKECTB. OCHOBHBIE TIPUHITUIIBL.
2. OUKTUBHBIC U CYLIECTBEHHBIE TIepeMeHHbIe. PaBeHCTBO OyneBbIX (DyHKIIHIA.

CocraBurteib . 0O.B. lllemeioBa

MuHucTepcTBO HayKH U Bhicuiero oopasosanus Poccuiickoit denepannu
HmxHexkaMCKuit XUMHKO-TEXHOJIOTHUECKUI UHCTUTYT ((uiinain)
beneparbHOT0 TOCYJaPCTBEHHOTO OI0IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIET0 00pa3oBaHMs
«Ka3zaHcknii HalMOHAJIBHBIN MCCIIE0BATENBCKAN TEXHOJIOTMYECKUN YHUBEPCUTET

IloocomosumenvHuili paxyrbmem
Lukn usuxo-mamemamuueckux OUCYUnIUH

Hanpasnenue noarorosku:__09.03.01 HWudopMaTHKA ¥ BHIYHCIUTEIbHAS TEXHUKA
[Tpoduns: Asmomamusuposannvie cucmemovl 00padbomxu UHGoOpMayUYU U YnpaeieHus

YTBEPXIAIO

3aB. [UKIOM %’F . TT. Maxycesa

« 01 » mapma 2021 r.

JK3aMeHAllMOHHBIN OmiaeT Ne 2
00 JUCHUILUINHE JHCKPETHAA MATEMATHKA

1. Oneparuu Hag MHOKecTBaMHu. /{narpammer Benna.
2. Metop HeonpeneneHHbix kodhdunmentos. [Toctpoenne nmonunoma XKeraikuHa.

CocraBurteib . O.B. lllemenoBa




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHUSA
«Ka3zaHCKui HAIMOHAIBHBIN UCCIIEI0BATEIbCKUN TEXHOJIOTMYECKUN YHUBEPCUTET

Tloozomosumenvhviii haxyrvmem
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHAS TEXHUKA
[Tpodumns: Asmomamuszuposannsle cucmemvbl 00pabomxy UHGoOpMayuy u YRpasieHus

YTBEPXIAIO

3aB. LUKIOM /ﬁz""’ TT. Makycesa

« 01 » mapma 2021 r.

DK3aMeHAMOHHBIN oOueT Ne 3

o JUCHHUIIJIMHE JIUCKPETHASA MATEMATHUKA
1. CpoiicTBa onepauuii HaJ MHOXKECTBAMH.
2. OCHOBHBIE OHATHSI TEOPUU I'padoB.

A

MuHHCTEpCTBO HayKH U BhICIIEro oOpa3oBanus Poccuiickoit deaepanuu
HmxHEeKaMCKHN XHMHKO-TEXHOJIOTHYSCKHA HHCTUTYT ((huiuai)
(benepaabHOro rocyAapCTBEHHOT0 OI0PKETHOTO 00pa30BaTEIbHOIO YUPEK ICHHS
BBICILIETO 00pa30BaHUS
«KazaHckuii HallMOHATBHBIM HCCIIEOBATENbCKUNA TEXHOJIOTHUECKUI YHUBEPCUTET)

CocraBuTeib O.B. lllemenoBa

Iloozomosumenvusiii paxyromem
Luxn ¢puzuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku:__09.03.01 MudopmMaTuka U BLIYMCIUTEIbHAS TEXHUKA
[Tpodumns: Asmomamusuposannvle cucmemvbl 0opabomku undopmayuu u ynpasieHus

YTBEPXKJIAIO

3aB. HUKIOM %:w _TT. Makycea

« 01 » mapma 2021 1.

DK3aMeHaAIMOHHBI outer Neo 4

0  JTUCIHUIIIINHE JIUCKPETHASA MATEMATUKA

1. lekapToBo nmpousBeaeHrne MHOKeCTB. OTHOIIEHUSI HA MHOKECTBAX.
2. Marpuua paccrossHuii B rpagax. Onpenenenue B rpadax MapiupyToB HYKHOH JTHHBI.

CocrTaBuTeib . O.B. lllemenoBa




MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKUIA HHCTUTYT ((huuai)
benepanbHOro rocy1apCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICIIIETO 00pa3OBaHUSA
«KazaHckuii HaIlMOHAIBHBIN UCCIIEI0BATEIbCKUN TEXHOJIOTMYECKUIT YHUBEPCUTET

Iloocomosumenvhuili paxyromem
Lukn usuxo-mamemamuueckux OUCYUnIUH

Hanpagnenue noarorosku:___09.03.01 HMudopMaTuKa U BLIYMCIUTEIbHAS TEXHUKA
[Tpodumns: AsmomamuzuposanHule cucmemsvl 00padbomxu uHopmayuy u ynpagieHus

YTBEPXIAIO

3aB. LUKIOM Lﬁw _TT. Makycesa

« 01 » mapma 2021 r.

JK3aMeHAIlMOHHBIN OmieT Ne 5

0 AUCHMUILIMHE JIUCKPETHAS MATEMATHUKA

1. CiocoOblI 3aaHus OTHOIIEHHUI.
2. Paznoxxenue OyneBbIX (QyHKIHI 110 TepeMeHHbIM. TeopeMa o pas3siosKeHu .

CocraBuTeib . O.B. lllemenoBa

MuHucTepcTBO HayKH U Bhiciiero oopasosanus Poccuiickoit denepannu
HwmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUH UHCTUTYT ((uinan)
beneparbHOT0 TOCYJaPCTBEHHOTO OI0IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICLIIETO 00pa3oBaHMs
«Ka3zaHcknii HalMOHAIBHBIM MCCIIE0BATEIBCKHM TEXHOJIOIMYECKUN YHUBEPCUTET)

IloocomosumenvHuili paxyrbmem
Lukn usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku:__09.03.01 MudopMaTuka U BLIYMCIAUTEIbHAS TEXHUKA
[Tpodumns: Asmomamusuposannvle cucmemvbl 0opabomku undopmayuu u ynpasieHus

YTBEPXKJIAIO

3aB. HUKIOM %\.ﬁ _TT. Makycea

« 01 » mapma 2021 r.

DK3aMeHAIIHOHHBIN 0nJieT Ne 6

00 JUCHUILUINHE JHCKPETHAA MATEMATHKA

1. Onepanuu Ha OMHAPHBIMU OTHOLICHUSIMHU.
2. Mapupytsl. [ytu. LHernn. Luxmbr. CBsI3aHHOCTS.

CocrTaBuTeb . O.B. lllemenoBa




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIBLHOTO YUPEKICHUS
BBICILIETO 00pa30BaHUSA
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Tloozomosumenvhviii haxyrvmem
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHAS TEXHUKA
[Tpodumns: Asmomamuszuposannsle cucmemvbl 00pabomxy UHGoOpMayuy u YRpasieHus

YTBEPXIAIO

3aB. LUKIOM /“@‘f TT. Makycesa

« 01 » mapma 2021 r.

DK3aMeHAIIMOHHBIN ouJieT Ne 7
IO JUCHUIIIIMHC ﬂHCKPE THAX MATEMATHUKA

1. CBoiicTBa OTHOIICHUH.
2. JH®, CIH®. Criocob6sr moctpoenuss C/IHD.

CocraBurteib . 0O.B. lllemeioBa

MuHucTepcTBO HayKH U Bhicuiero oopasosanus Poccuiickoit denepannu
HmxHekaMCKuit XUMHKO-TEXHOJIOTHUECKUI MHCTUTYT ((riinan)
beneparbHOT0 TOCYJaPCTBEHHOTO OI0IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIET0 00pa3oBaHMs
«Ka3zaHcknii HalMOHAJIBHBIN MCCIIE0BATENBCKAN TEXHOJIOTMYECKUN YHUBEPCUTET

IloocomosumenvHuili paxyrbmem
Lukn usuxo-mamemamuueckux OUCYUnIUH

Hanpasnenue noarorosku:___09.03.01 HWudopMaTHKA ¥ BIYHCIUTEIbHAS TEXHUKA
[Tpoduns: Asmomamusuposannvie cucmemovl 00padbomxu UHGoOpMayUYU U YnpaeieHus

YTBEPXIAIO

3aB. [UKIOM %’F . TT. Maxycesa

« 01 » mapma 2021 r.

JK3aMeHaAIIMOHHBIN 0nIeT Ne 8
00 JUCHUILUINHE JHCKPETHAA MATEMATHKA

1. CpoiicTBa MaTpuI] OMHAPHBIX OTHOLICHHIHA.
2. CriocoOwI 3a1anus rpadoB.

CocraBurteib . O.B. lllemenoBa




MuHHCTEpCTBO HAyKU U BBICIIEro oopazoBanus Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHUSA
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Tloozomosumenvhviii haxyrvmem
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHAS TEXHUKA
[Tpodumns: Asmomamuszuposannsle cucmemvbl 00pabomxy UHGoOpMayuy u YRpasieHus

YTBEPXIAIO

3aB. LUKIOM /ﬁz""’ TT. Makycesa

« 01 » mapma 2021 r.

DK3aMeHAIIMOHHBIN ouJier Ne 9
IO JUCHUIIIIMHC ﬂHCKPE THAX MATEMATHUKA

1. Cucrema HaTypadbHBIX Yncel. MeTol MaTeMaTHYECKON HHTYKIIUH.
2. Onepanuu Haja rpadamu.

CocraBurteib . 0O.B. lllemeioBa

MuHucTepcTBO HayKH U Bhicuiero oopasosanus Poccuiickoit denepannu
HwmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN UHCTUTYT ((uinan)
beneparbHOT0 TOCYJaPCTBEHHOTO OI0IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIET0 00pa3oBaHMs
«Ka3zaHcknii HalMOHAIBHBIM MCCIIEI0BATEIBCKAM TEXHOJIOIMYECKUN YHUBEPCUTET)

IloocomosumenvHuili paxyrbmem
Lukn usuxo-mamemamuueckux OUCYUnIUH

Hanpasnenue noarorosku:__09.03.01 HWudopMaTHKA ¥ BIYHCIUTEIbHAS TEXHUKA
[Tpoduns: Asmomamusuposannvie cucmemovl 00padbomku UHGoOpMayUU U ynpaeieHus

YTBEPXIAIO

3aB. [UKIOM %‘Z’# . TT. Maxycesa

« 01 » mapma 2021 r.

IK3aMeHAHOHHBIN 0njieT Ne 10

00 JUCHUILUINHE JHCKPETHAA MATEMATHKA
1. DnemenTsl komOMHATOpUKH. OCHOBHBIC ONIpeneTeHuUs U (HOPMYITbI KOMOMHATOPUKH.
2. N3omopdusm rpados.

CocrTaBuTeib . O.B. lllemenoBa




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
benepanbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIBLHOTO YUPEKICHUS
BBICILIETO 00pa30BaHUSA
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Tloozomosumenvhviii haxyrvmem
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noaroropku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHASL TEXHUKA
[Tpodumns: Asmomamuszuposannsle cucmemvbl 00pabomxy UHGoOpMayuy u YRpasieHus

YTBEPXIAIO

3aB. LUKIOM /“@‘f TT. Makycesa

« 01 » mapma 2021 r.

IK3aMeHALUOHHBIN onier Ne 11
00 JUCLHUILUIAHE JIHCKPETHAS MATEMATHKA

1. Anre6pa moruku. OCHOBHBIC OTIEpaITUH alreOphI JIOTHKH.
2. OcHoBHuble 2neMeHTHI TpadoB. [loarpadsr.

CocraBurteib . 0O.B. lllemeioBa

MuHucTepcTBO HayKH U Bhicuiero oopasosanus Poccuiickoit denepannu
HwmxHexkaMCKuit XUMUKO-TEXHOJIOTUYECKUH UHCTUTYT ((uinan)
beneparbHOT0 TOCYJaPCTBEHHOTO OI0IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIET0 00pa3oBaHMs
«Ka3zaHcknii HalMOHAJIBHBIN MCCIIE0BATENBCKAN TEXHOJIOTMYECKUN YHUBEPCUTET

IloocomosumenvHuili paxyrbmem
Lukn gusuxo-mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku:__09.03.01 HWudopMaTHKA ¥ BIYHCIUTEIbHAS TEXHUKA
[Tpoduns: Asmomamusuposannvie cucmemovl 00padbomxu UHGoOpMayUYU U YnpaeieHus

YTBEPXIAIO

3aB. [UKIOM %’F . TT. Maxycesa

« 01 » mapma 2021 r.

IK3aMeHAIMOHHBIN Omiaer Ne 12
00 JUCHUILUINHE JHCKPETHAA MATEMATHKA

1. byneBbl pynkuuu (pyHKIUYU JIoTUKH). Peanuzanus pyHkuuii hpopmynamu.
2. Marpuua paccrossHuii B rpagax. Onpenenenue B rpadax MapipyToB HYKHOH JTHHBI.

CocraBurteib . O.B. lllemenoBa




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHUSA
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Tloozomosumenvhviii haxyrvmem
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHAS TEXHUKA
[Tpodumns: Asmomamusuposanusle cucmemsbl 00padbomxu UHGoOpMayuL u YRpasieHus

YTBEPXIAIO

3aB. LUKIOM /ﬁz""’ TT. Makycesa

« 01 » mapma 2021 r.

IK3aMeHAHOHHBIN Ouiter Ne 13
IO JUCHUIIIIMHC ﬂHCKPE THAX MATEMATHUKA

1. CgoiicTBa 37eMEeHTapHBIX PYHKIUH anreOpbl JOTHKH.
2. JlekapToBO IIpoU3BeACHNE MHOKECTB. OTHOLICHHS HA MHOXKECTBAX.

CocraBurteib . 0O.B. lllemeioBa

MuHucTepcTBO HayKH U Bhicuiero oopasosanus Poccuiickoit denepannu
HmxHekaMCKuit XUMHKO-TEXHOJIOTHUECKUI MHCTUTYT ((uiinain)
beneparbHOT0 TOCYJaPCTBEHHOTO OI0IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIET0 00pa3oBaHMs
«Ka3zaHcknii HalMOHAJIBHBIN MCCIIE0BATENBCKAN TEXHOJIOTMYECKUN YHUBEPCUTET

IloocomosumenvHuili paxyrbmem
Lukn usuxo-mamemamuueckux OUCYUnIUH

Hanpasnenue noarorosku:__09.03.01 HWudopMaTHKA ¥ BHIYHCIUTEIbHAS TEXHUKA
[Tpoduns: Asmomamusuposannvie cucmemovl 00padbomxu UHGoOpMayUYU U YnpaeieHus

YTBEPXIAIO

3aB. [UKIOM %‘Z’# . TT. Maxycesa

« 01 » mapma 2021 r.

IK3aMeHALUOHHEBIN 0ujieT Ne 14

00 JUCHUILUINHE JHCKPETHAA MATEMATHKA
1. KH®, CKH®. Cnioco6sr moctpoenuss CKHO.
2. CriocoObI 3aJaHUs] OTHOIIIEHUIA.

CocrTaBuTeib . O.B. lllemenoBa




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHUSA
«Ka3zaHCKui HAITMOHAIBHBIN UCCIIEI0OBATEIILCKUI TEXHOJIOTUYECKUN YHUBEPCUTET

Tloozomosumenvhviii haxyrvmem
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHAS TEXHUKA
[Tpodumns: Asmomamuszuposannsle cucmemvbl 00pabomxy UHGoOpMayuy u YRpasieHus

YTBEPXIAIO

3aB. LUKIOM /ﬁz""’ TT. Makycesa

« 01 » mapma 2021 r.
IK3aMeHAIMOHHBIN Omiaer Ne 15

o JUCHHUIIIIMHE JIUCKPETHASA MATEMATHUKA
1. Anre6pa XKerankuna. [Tomuaom XKerankuna.
2. CBoiicTBa OMHAPHBIX OTHOIICHUH.

CocraBuTeib . O.B. lllemenoBa

MuHmCTEpCTBO HayKHU U BBICIIETr0 0Opa3oBanus Poccuiickoit denepanuu
HmwxHekaMCKkHi XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((usinran)
(benepaabHOro rocy1apCTBEHHOT0 OI0PKETHOTO 00pa30BaTEIbHOIO YUPEK ICHHS
BBICILIETO 00pa30BaHUS
«KazaHckuii HallMOHAIBHBIM HCCIIENOBATENbCKUNA TEXHOJIOTHUECKUI YHUBEPCUTET)

Iloozomosumenvusiii paxyromem
Luxn ¢puzuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku:__09.03.01 MudopmMaTuka U BLIYMCIUTEIbHAS TEXHUKA
[Tpodumns: Asmomamusuposannvle cucmemvbl 00pabomkyu undopmayuu u YnpasieHus

YTBEPXJIAIO

3aB. HUKIOM %Z'f _TT. Makycea

« 01 » mapma 2021 1.

DK3aMeHaAMOHHBIN Onsier Ne 16
[0 JIUCIUIIINHE JVICKPETHAS MATEMATHKA

1. KonrakTHble cxembl. [TocTpoeHre MUHUMAITBHBIX KOHTAKTHBIX CXEM.
2. Mapupytsl. [Tytu. Lernn. Lyuxber. CBSI3aHHOCTS.

CocrTaBuTeib . O.B. lllemenoBa




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huiinan)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHUSA
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Tloozomosumenvhviii haxyrvmem
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHAS] TEXHUKA
[Tpodumns: Asmomamuszuposannsle cucmemvbl 00pabomxy UHGoOpMayuy u YRpasieHus

YTBEPXIAIO

3aB. LUKIOM /“@‘f TT. Makycesa

« 01 » mapma 2021 r.

IK3aMeHALUOHHBIN oniier Ne 17

0  JUCHUIIIINHE JIUCKPETHAS MATEMATHUKA
1. ®yHKIMOHATBFHO MOJTHBIE CUCTEMBI OyeBbIX QpyHKIMI. BakHeimme 3aMKHYThIE KIIacChI.
Teopema 0 GyHKIMOHATIBLHOMN MOJHOTE.
2. CucreMa HaTypaJIbHBIX YKcell. MeTol MaTeMaTHIECKOW MHIYKIIHH.

CocraBuTeib . O.B. lllemenoBa

MuHucTepcTBO HayKH U Bhicuiero oopasosanus Poccuiickoit denepannu
HwmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN UHCTUTYT ((uinan)
beneparbHOT0 TOCYJaPCTBEHHOTO OI0IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIET0 00pa3oBaHMs
«Ka3zaHcknii HalMOHAJIBHBIN MCCIIE0BATENBCKAN TEXHOJIOTMYECKUN YHUBEPCUTET

IloocomosumenvHuili paxyrbmem
Lukn usuxo-mamemamuueckux OUCYUnIUH

Hanpasnenue noarorosku:__09.03.01 HWudopMaTHKA ¥ BIYHCIUTEIbHAS TEXHUKA
[Tpoduns: Asmomamusuposannvie cucmemuvl 0bpadbomxu UHGopmMayuyu U ynpaeieHus

YTBEPXIAIO

3aB. [UKIOM %’F . TT. Maxycesa

« 01 » mapma 2021 r.

IK3aMeHAIMOHHLIN omier Ne 18
00 JUCHUILUINHE JHCKPETHAA MATEMATHKA

1. K-3naunast noruka. [lepexmodarenbubie (K-3Ha4HBIX) GYHKIINH.
2. B3Bemennsle rpadsl. UHTEpIpeTalivs BecoB.

CocraBurteib . O.B. lllemenoBa




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huiinan)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHUSA
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Tloozomosumenvhviii haxyrvmem
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noaroropku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHAS] TEXHUKA
[Tpodumns: Asmomamuszuposannsle cucmemvbl 00pabomxy UHGoOpMayuy u YRpasieHus

YTBEPXIAIO

3aB. LUKIOM /ﬁz""’ TT. Makycesa

« 01 » mapma 2021 r.

IK3aMeHALUOHHBIN ouier Ne 19

10 IUCHUILINHE JIUCKPETHAS MATEMATHUKA
1. DneMeHTapHbIe QYHKIMH K-3HAYHOMW JIOTUKH.
2. Onpenienenue KpaT4yaiiiero nyTy B ceTd. Anroputm JledkcTpsl.

CocraBurteib . 0O.B. lllemeioBa

MuHHICTEpCTBO HayKHU U BhIcHIero oopasosanus Poccuiickoit deneparuu
HmwxHekaMCKkHi XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((usinran)
(benepaabHOro rocy1apCTBEHHOT0 OI0PKETHOTO 00pa30BaTEIbHOIO YUPEK ICHHS
BBICILIETO 00pa30BaHUS
«KazaHckuii HallMOHATBHBIN HCCIIE0BATENbCKUN TEXHOJIOTMUYECKUH YHUBEPCUTET

Iloozomosumenvusiii paxyromem
Luxn ¢puzuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku:__09.03.01 MudopmMaTuka U BLIYMCIUTEIbHAS TEXHUKA
[Tpodumns: Asmomamusuposannvle cucmemvbl 00pabomku undopmayuu u ynpasieHus

YTBEPXJIAIO

3aB. HUKIOM %Z'f _TT. Makycea

« 01 » mapma 2021 1.

DK3aMeHaAMOHHBIN Onstetr Ne 20
[0 JIUCIUIIINHE JVICKPETHAS MATEMATHKA

1. AnropuT™ Hax0X/I€HUs] MAKCUMAJILHOTO MTyTH.
2. CoBepiieHHBIE OPMBI TIEPEKITIOYATETHHBIX (HYHKITHHA.

CocrTaBuTeib . O.B. lllemenoBa




IK3aMeH

Max 40
0aJ1710B

KpnTepnn OLHCHKH YCTHBIX OTBECTOB oﬁyqaloumxca

Baniasl

OTBeT OlIcHMBACTCSI OTMETKOM «5», eclii 00yJaIOLIUICs: TTOJHO PacKpbLI COepKa-
HHUE MaTepuaia B 00beMe, IPeIyCMOTPEHHOM MPOTPaMMOii; H3JI0KUI MaTepuai rpa-
MOTHBIM $13bIKOM, TOYHO UCHOJIb3Yysl SKOHOMETPHUUECKYIO TEPMHHOJIOTUIO U CUMBOJIH-
KY, B OIpPEACIICHHON JIOTMYECKOM I10CIEN0BATEIBHOCTH; IPABUIBHO BBIIIOJHUII PU-
CYHKH, YepTEeXH, IrpaUKH, CONYTCTBYIOLIME OTBETY; MOKa3al YMEHHE WIIHOCTPHPO-
BaTh TEOPHUIO KOHKPETHBIMH IPUMEpPaMU, IIPUMEHATh €€ B HOBOM CUTYallUH IIPU BBI-
IOJTHEHUHU IIPAKTUYECKOI0 3aJJaHus; IPOJEMOHCTPHPOBAJl 3HAHUE TEOPUU PaHee U3Y-
YEHHBIX COMYTCTBYIOUIMX TeM, C(OPMHPOBAHHOCTD U YCTOWYMBOCTH HMCIOIB3YEMBIX
IpYU OTBETE€ YMEHUI M HABBIKOB; OTBEYaJ CAMOCTOSTENBHO, 0€3 HABOJAIIUX BOIIPO-
COB IIperiogaBaTeisA; BOBMOXHBI O/JHA — ABC HECTOYHOCTH IIPU OCBCHICHUC BTOPOCTC-
HEHHBIX BOIPOCOB WJIN B BBIKJIaJKaX, KOTOPbIE 00YYaOLIUIiCs JIETKO UCIpaBHII I1O-
cie 3amevanus npenojaasarens, oT 86 10 100 % ydyeOHorO MaTepuana.

35-40
OayIoB

OTBeT OLICHUBAETCSI OTMETKOM «4», €Clli YIOBJIETBOPSET B OCHOBHOM TPEOOBaHUSAM
Ha OLICHKY «5», HO IPU 3TOM MMEET HEKOTOPbIE U3 HEAOCTATKOB: B U3JI0KEHUU J10-
IyIieHbl HeOoubIIe Tpo0ebl, He NCKa3UBIIee YIKOHOMETPHUECKOE CO/IepIKaHUe OT-
BeTa; JONYUICHbI OJIUH — JBa HEJI0YeTa MPU OCBELIEHUH OCHOBHOI'O COJIEpXKaHUS OT-
BETAa, MCIIPABJICHHBIE TIOCIIEC 3aMEUYaHHs MPETIOAaBaTeINs; TOMYIIECHBI OmMOKa nim 00-
jee JBYX HEeJI0YETOB IPH OCBEIEHHH BTOPOCTENEHHBIX BOIPOCOB MM B BBIKJIAKAX,
JIETKO WCIIPABJICHHBIC MMOCIIC 3aMeYaHus Iperoaasarens, oT 74 no 83 % ydeOHOTO
MarepHaa.

30-34
Oayuia

OtMeTKa «3» CTaBUTCA B CICAYIOIIUX CIIyYasx: HEMOJIHO PACKPBITO COJCpIKAHUE
Marepuaia (Couep)kaHhe H3JI0OKEHO (pparMeHTapHO, HE BCErna IOCIEI0BATEIbHO),
HO TIOKa3aHO O0IIee MOHUMaHKUE BOMPOCa M MPOJAEMOHCTPUPOBAHBI YMEHHSI, TOCTa-
TOYHBIE ISl YCBOGHHsSI MPOTPAMMHOI0 MaTepuana; UMEIUCh 3aTPYAHECHUS WU J10-
MyIICHBL OolIMOKHU B OMMpCACIICHUU TCPMHUHOJOIMNU JUCHUIIIMHBI, YCPTEIKAxX, BbIKJIAI-
Kax, MCIIPABJICHHBIE MOCJIE HECKOJIBKUX HABOMSIIUX BOMPOCOB MpENnoaaBatTes; o0y-
anOIHI/IfICSI HEC CIIpaBWJICA C MIPUMCHCHUEM TCOPHUH B HOBOU CUTyallMu IIPU BBIIIOJIHEC-
HUU TIPAKTHYECKOTO 3aJaHus, HO BBITIOJHUI 33/IaHUsl 00S3aTEIbHOTO YPOBHSI CIIOXK-
HOCTHU II0 I[aHHOﬁ TEME, MPHU JOCTATOYHOM 3HAHHU TCOPCTUUCCKOIO Marcpuajia BbI-
SBIIEHA HEAOCTaTOYHas C(hOPMUPOBAHHOCTH OCHOBHBIX YMEHHUI U HaBBIKOB, 0T 60 10
73 % ydeOHOrO Marepuaa.

24 — 29
OaJUIOB

OTMeTKa «2)» CTAaBUTCS B CIEAYIOIUX CIYy4asx: HE PACKPHITO OCHOBHOE COJIEpKaHUE
yueOHOro marepuana; oOHapyKeHO He3HaHue oOydaromuMmcs OosblIeil win Haubo-
Jee BaKHOM YacTH y4eOHOro marepuaia; JOMYIIeHbl OIIMOKH B ONpeAeIeHNUN MOHS-
THfI, IMpU UCIIOJB30BaAHUU TCPMHUHOJIOTHU JUCHUILJIMHBI, B PUCYHKAX, YCPTCIKaAX HIIN
rpadukax, B BBIKJIAJKaX, KOTOpble HE WMCIPABJICHbI MOCIE HECKOJIbKUX HaBOISIIUX
BOITPOCOB TpenoaaBaTessi, MeHee 60 % yueOHOTro MaTepuaia.

1-23 oan-
ja

Ob6mas kiaccupurkanus oMUdOK

[Tpu omeHke 3HAHUN M yMEHHMH y4yalllUXCs YYUTBIBAIOTCS BCe OMIMOKU (TpyOble M HErpyoOble) U

HeI0YEThI.

I'pyObIiMHu cunTalOTCs OIIMOKM: HE3HAHUE ONPEIEICHHUS OCHOBHBIX MOHATHI, 3aKOHOB, NpaBUII,
OCHOBHBIX MOJIOXKEHUI Teopuu, He3HaHue (GopmMys, oOUIEIPUHATHIX CUMBOJIOB 0003HAUEHUN BEJIH-
YUH, EJUHULl UX U3MEPEHUs; HE3HAHNEC HAUMEHOBAHUN €AVHUL U3MEPEHMS; HEYMEHHUE BBIICINUTH B
OTBETE INIABHOE; HEYMEHUE NIPUMEHSTh 3HAHUSI, AITOPUTMBI JUUISl PEIICHUS 3a/1a4; HEYMEHHE JIeJIaTh
BBIBOJIbI U 00OOIIEHUS; HEYMEHUE YUTATh U CTPOUTH IparKu; HEYyMEHHUE MOJIb30BaThCs NEPBOMC-
TOYHHKAMH, Y4eOHUKOM U CIIPAaBOYHUKAMU; TIOTEPs] KOPHS UM COXpaHEHHE MOCTOPOHHEr0 KOPHS;




otOpacbiBanue 0e3 OOBSCHEHUN ONHOTO W3 HHX; PAaBHO3HAYHBIE UM OIIMOKHU; BBIYMCIUTEIHHBIE
OIIMOKH, €CITH OHH HE SIBJISIOTCS OIMHUCKOM; IOTHYECKHUE OIINOKH.

K HerpyObIM oIIMOKAM OTHOCSITCSI: HETOYHOCTH (DOPMYJIIMPOBOK, OMPEICIICHUH, MOHSATHH, TEO-
pui, BhI3BaHHAs HETIOJHOTOM OXBaTa OCHOBHBIX MPU3HAKOB ONPEIEIIEMOr0 MOHIATHS WU 3aMEHOU
OJIHOTO-JIBYX M3 THX NMPU3HAKOB BTOPOCTENICHHBIMHU; HETOYHOCTh TpaduKa; HepalHOHATBHBINA Me-
TOJ PEIICHHS 3a/1a4d WJIM HEJOCTATOYHO MPOAYMAHHBIN IJIaH OTBETa (HApYIICHUE JIOTUKH, ITOAME-
Ha OTAENBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMHU); HEPAIMOHATIBHBIC METOIBI PabOTHI CO
CIIPAaBOYHOW M JPYTOM JIMTEPATYpO; HEYMEHHUE pellaTh 3a/1a4i, BBIMOJIHATh 3aJaHUs B OOIIEM BU-
Ie.

Henoueramu sIBJSIIOTCSI: HEPAIIMOHAJIBHBIE TPUEMbI BRIYMCICHHH W MpeoOpa3oBaHuii; HEOpeKHOE
BBITIOJTHEHHE 3aMHCeH, YepTexKel, cxeM, TpaduKoB.



MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((dhunuan) gemaepaabHOTO TOCYAapCTBEHHOTO
OIOJKETHOTO 00pa30BaTEIBHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3aHCKuil HALIMOHAJIbHBIN UCCIIEI0BATEIbCKUI TEXHOJOTUYECKUN YHUBEPCUTET

Tloozomosumenvhviii haxyrvmem
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHAS TEXHUKA

HpO(bI/IJ'IBZ Asmomamuzuposaunvle CUCHEMbl 06]%1607’1’17(’1/{ uﬂd)opmauuu u ynpaeiernus

KommnuiekT 3aianuii 1Ji1 KOHTPOJILHON padoThI

10 TUCUUNINHE _ J[HCKPETHAS MATEMATHKA

Tema 1. Inemenmot meopuu cpaghoe

Bapuanr _1

Baganme 1. IlocTpoiiTe MaTpuIbl CMEXKHOCTM M  HHUMAeHTHoctd s rpada G:
G1uUGUG3

G2 Gs

G
oo 2
4 3 5

3amanue 2. H-rpad 3a1an KoopauHaTaMy BEPIIUH U CIIUCKOM pebdep

Bepm. X y Crnucok pebep
X1 1 3 (X1,X2), (X1,X4),
X2 3 5 (X2,X3), (X2,X4),
X3 4 2 (X2,Xs), (X2,Xe),
X4 2 2 (X3,X4), (X3,Xs),
Xs 3 0 (X3,X6), (X4,Xs)
Xs 5 5

[Toctpouts rpad Ha miockoctu OXY u HailTu:
1) Tabnuity cTeneHel BepInH;
2) MaTpHUIly CMEKHOCTH;
3) MaTpuIly MHIUACHTHOCTH;
4) Tabnuiy pacctosiHuil B rpade;
5) paauyc u 1eHTp rpada;
6) (ecmu ecTh) DiinepoB U ['aMUITBTOHOB IHKIIHI.
7) ompenenuTh KOJIMYECTBO MapIIPyTOB JUIMHBI 3 W BBINHCATh BCE MApPIIPYTHI JUIMHBI 3 C
HAyYaJIoM B BEPILUHE Xs5.
3ananme 3. [lo 3amanHOi MaTpuie BecoB ) rpadpa G HalTH BETMUMHY MUHUMAIBHOTO MYTH U

caM IyTh OT BEPUIMHBI X, IO BEPLUIMHBI X, MO aNropuTMy JIefKCTpHI.



X0 X Xy X, X Xg X
X |— o 9 o o o oo
X, [0 — o 11 5 10 o
Xy |0 4 - 3 6 7 o

Q=
X, |© © o — o o 5
Xg [0 o o 7 — 5 18
X¢ |0 © o o o - 4
X; |© o© o o o o -

Bapuanr _2_

3ananue 1. [TocTpoiiTe MaTpuIlbl CMEXHOCTH U HHIKAEHTHOCTH 11 rpada G: G1uGUGs.

G G
Yo ? 2 5
3 ) 1 3 ve 2
4 3 1
3ananue 2. H-rpad 3aman KoopauHaTaMH BEPIIUH U CIIHCKOM pebdep

Bepm. X y Crmcoxk pebep

Xo 6 7 (X2,X1), (X2,Xa),

X3 2 4 (X2,X6), (X2,Xs),

X4 3 1 (X3,Xa), (X3,Xs),

Xs 5 5 (X3,X6), (X4,Xs)

Xe 7 8

[Toctpouts rpa¢ Ha miockoctu OXY u HalTH:
1) Tabnuiy creneHei BepiInH;
2) MaTpHIly CMEXHOCTH;
3) MaTpuIly MHIIUJACHTHOCTH;
4) Tabnuily paccTosiHui B rpade;
5) paauyc u neHTp rpada;
6) (ecnu ectb) DiinepoB U ['aMUIBTOHOB IIHKIIHI.
7) onmpenenuTh KOJIWYECTBO MApUIPYTOB JJIMHBI 3 M BBINHCATh BCE MapLIPYThl JUIMHBI 3 C
HA4yaJiOM B BEPIIMHE X5.
3ananue 2. [1o 3amanHON MaTpuie BecoB ) rpada G HalTH BETMUYMHY MUHUMAIBHOTO IYTH U
caM IIyTb OT BEPUIMHBI X; IO BEPLIMHBI X, MO alIropuTMy JIeMKCTpHI.

X\ X, Xg X, X5 X X

X, | — o 19 oo o o o
X, |0 — oo 21 15 20 o
Qo Xy |0 14 - 13 16 17 oo |,
X, |0 © o — o o 15
X |0 o oo 17 - 15 28
Xg |© 00 o o o - 14
X; |]© o o o oo © -



Tema 2. Dyukyuu anzeopol nocuku. Dyukyuu K-3naunou n1o2uxu.

Bapuanr _1_

3ananue 1. Boruucnute 3Hauenune ¢y f(X,y,2) =X — (E )7) Ha BCEX BO3MOXHBIX HabOpax

nepeMeHHbIX. OnpeeuTh CyIIeCTBCHHbIC U (DUKTUBHBIC MEPEMEHHBIC. METOI0OM SKBUBAICHTHBIX
npeoOpaszoBanuii nocrpouts CKH® mist pynaxuuu f(X,Y,2).

3ananue 2. MeTtogoM HeomnpeaesleHHbIX KO3()(UIMEHTOB NOCTPOUTh MOJIMHOM JKerajakuHa ams
¢ynkumun (X, y,2)=(x®yz) ~(y > 7).

3ananue 3. Onpenenutp, BISETCA JU cucTeMa QyHKUUHA A= {)_(, X®Y,X~Y, (11100001)} byHK-
[MUOHAJILHO IIOJHOM.

3aganme 4. Jloka3ath CIpaBEeUIMBOCTh CIEIYIOIIEr0 COOTHOUICHHs (QYHKIMN K-3HAYHO JOTHKU:
~(X+y)=(=x)+(~y).

3ananme 5. YopocTtuts cxemy:
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Bapuanr _2_

3amnanue 1. Beruncnoute 3Hayenne ¢ynkuuun f (X, y,z) =()‘(® y)v(zy—~x)z Ha BCEX BO3MOKHBIX
Habopax mepeMeHHbIX. ONpenenuTh CYIeCTBEHHbIE U (PUKTHBHBIE IIEpeMEeHHbBIe. MeTOI0M SKBHBa-
JICHTHBIX TpeoOpazoBanuii mocrpoutb CAH® mis pynkmu f (X, 0,2) .

3aganue 2. MeTogom HeomnpeneneHHbIX K0d()(UIIMEHTOB TOCTPOUTh MoNMHOM JKeraakuHa s
byuxkuuun (X, y,2)=(y®xz2) > (y ~ X).

3aganue 3. Ompenenuthb, sBiseTca Tu cuctemMa (yHKIUHA A= {(10100101),X~ YV, XVYyX® y}
(YHKIMOHATIBHO MOJHOM.

3ananue 4. JlokasaTh CIpaBeIIMBOCTh CIEAYIOIIETO COOTHOIICHHUS (DYHKIMH K-3HAYHOM JIOTHKH:
~(X+y)=(=x)+(~y).

3aganue 5. YIpOCTUTD CXEMY:

M=
L[;_t o
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MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((dhunuan) gemaepaabHOTO TOCYAapCTBEHHOTO
OIOJKETHOTO 00pa30BaTEIBHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3aHCKuil HALIMOHAJIbHBIN UCCIIEI0BATEIbCKUI TEXHOJOTUYECKUN YHUBEPCUTET

Tloozomosumenvhviii haxyrvmem
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHAS TEXHUKA

HpO(bI/IJ'IBZ Asmomamuzuposaunvle CUCHEMbl 06[%1607’1’ZKM uﬂd)opmauuu u ynpaeierus

KomnuiekT 3aianuii 111 BHINIOJIHEHUS pacdeTHO-Tpaduyeckoil padoThl

10 TUCUUNINHE _ J[HCKPETHAS MATEMATHKA

Tema nemenmul meopuu muodcecme. bunapuvie omuowenus Ha MHOMCECEAX.
Diemenmovl KOMOUHAMOPUKLU.

3ananue 1. 3a1aTh pa3IUYHBIMUA CIOCOOAMH MHOXKECTBO HATYPaJbHBIX YMCEN, KPAaTHBIX ISATH, HE
npesbimaroniux 1000: 5, 10, 15, 20, ...

3apnanme 2. 3anaiite MHOkectBa B, T m C takum oOpasom, urooer A=T \(C M B), eciau
A= {2,3, 5,6, 9}. BbInOmHUTE MPOBEPKY.

3apanue 3. Jlna muoxectB A, B, C < U npowmtoctpupoBath ¢ MOMOIIbIO auarpamMm Benna cie-
JyroIue MHOKeCTBa. [101 MyHKTOM T') MCIONB3ysl CBOMCTBA OIEpalyidi HaJl MHOXECTBAMU U JIHa-
rpaMMbl BeHHa, IpoBepUTh UICTUHHOCTh COOTHOILLIEHUH Aiis1 r00bix MHOXKecTB A, B, C. Eciu co-
OTHOIIIEHHE HEBEPHO, COCTABUTH KOHTprpumep. a) (AN B)\C; 6)B\ A ;

BANBUC):T) (AU B):(Am E)

3aganue 4. [Tycte M={1,3,5,7} u otHomenne RCMxM. 3anath ciuckoM u MaTpulell OTHOIIEHHE:

R={(a, b): (a+b-1) € M}. Yka3arp cBoiicTBa oTHOIICHUS (Pe()ICKCUBHOCTH, aHTHPEDICKCHUB-
HOCTh, CAMMETPHYHOCTb, aHTHCHMMETPUIHOCTh M TPAH3UTUBHOCTD). OTBETHI 000CHOBATH.

3aganue 5. A={a, b, c}, B={1, 2, 3, 4}, P, AxB,P, = B®. Uzo6pasure P1, P> rpadpuuecku.

o -1
Haiinure l(F’1 o P2) J [IpoBephTe ¢ mOMOIIBIO MaTpullsl [P2], sIBISE€TCS M 3TO OTHOIIEHUE CUMMET-
PUUYHBIM, pe(IIEKCUBHBIM, TPAH3UTHBHBIM?

a) Pi={(a;1), (8;2), (a;4), (b;1), (b;2), (¢;3)};

6) P2={(1;1), (2:4), (2;1), (3;3), (4;1), (4:2)}.
3ananue 6. B mabopaTopuu paboTarOT HECKOJIBKO YEIIOBEK, MPUYEM KaKJIbIi U3 paOOTHUKOB 3HACT
XOTs1 OBl OJTMH MHOCTPAHHBIN A3BIK (AHTTIUMICKHUHA 3HAIOT 6 YenoBeK, HEeMELUKHU — 6 4elIoBeK, GppaH-
IIy3CKUM — 7 4eTIOBeK, aHTIUICKUI U HEMELKHIl — 4 yenoBeka, HeMeUKUi U (ppaHIy3ckuil — 3 deso-
BEKa, aHIIMACKUN U (paHIly3CKHI — 2 YeloBeKa, BCe TPH s3blka 3HAeT OJUH 4eloBek). CKOIbKO
4yenoBeK pabotaer B sraboparopun? CKOJIBKO COTPYIHHUKOB 3HAIOT TOJbKO aHTyMUCKUNA? (Tombpko
bpaHIy3cKkuif?).
3ananue 7. Peuuts komGuHaTopHoe ypasnenue A’ —C =10C?,.

3ananue 8. CKOIBKO Pa3IMYHBIX YETHIPEX3HAUHBIX YHCET MOXXHO 00pa3oBaTh M3 HEUYETHBIX U,
€CITM KaXXJast UX 3TUX HU(P MOXKET: a) MOBTOPATHCS; 0) HE MOBTOPATCS?

3aganue 6. JJoKaXnuTe METOIOM MaTeMaTHUeckoi HHAyKImu: N° +11n kpatHo 6 st Bcex Ne N .



Kputepun onieHkn NuCbMeHHBIX padoT:

OtBer omneHuBaeTcss oTMeTkoii «5» (9 — 10 OamioB), eciau: pabora BBIOJIHEHA
MOJIHOCTHIO; B JIOTUYECKUX PACCYKICHHUSIX U OOOCHOBAaHUU PEILEHUS HET MpOoOeNoB U OUIMOOK; B
PELICHUH HET MaTeMaTHYECKUX OMNOOK (BO3MOXHBI HEKOTOPhIE HETOYHOCTH, OIMCKH, KOTOpast He
ABIIIETCSl CJIEICTBUEM HE3HAHWs WM HEMOHUMaHHUs Yy4yeOHOro marepuaina), T.e. NPaBUIBHO
BbIOHEHO 86—100 % paboTEI.

Ormerka «4» (7 — 8 0amioB) CTaBUTCS B CICAYIONUMX Clydasx: paboTa BBIMOJHEHA
MOJTHOCThIO, HO OOOCHOBaHMS IIArOB pPEUICHHs HEIOCTATOYHBI (eCiM yYMEHHE OOOCHOBBIBATH
paccyXJIeHUs He SBJISUIOCH CHEIUAIbHBIM OOBEKTOM MPOBEPKHU); JOIMYyIIEHA OJHA OIINOKa, WM
€CTb JIBa — TPU HeM0uETa B BHIKJIAJKAX, PUCYHKAX, YepTexax Win rpadukax (eciau 3T BUAbI padoT
HE SIBJSUIMCH CHEIUAIbHBIM 00bEKTOM IPOBEPKH), T.€. MPABUILHO BBIMOIHEHO 74—84 % paboThI.

Otmetka «3» (6 — 7 0a/U10B) CTaBUTCS, €CIIM: JOMYIIEHO He OoJiee IBYX OMIMOOK Mk OoJiee
JIBYX — TpeX HEJO0YEeTOB B BBIKJIAJKaX, YepTekax Wiu rpadukax, HO oOydaromuiics obiamaer
00513aTEIbHBIMUA YMEHUSIMH T10 ITPOBEPSIEMOI TEME, T.€. MPAaBIIIbHO BBIOIHEHO 60 —73 % paboThI.

Ormerka «2» (0 — 5 06amioB) CTaBUTCSA, €C/IM: JOMYIICHBI CYIICCTBEHHbBIC OIIMOKH,
[IOKAa3aBIlIKE, YTO OOydyarouuiicss He oOsagaeT o00s3aTelNbHBIMU YMEHUSIMHM 110 JaHHOM TeME B
MOJIHOM Mepe, T.€. BbINoHeHO MeHee 60 % paboThl.

OnepaTuBHBIN KOHTPOJIb
(2 koHuTpoabHBIE padoThl, 1 PI'P 3a cemecTp)
(max 10 x 3 = 30 6aJ10B)

Onenka Baaasl
5 9-10

4 7-8
3 6-7
2 0-5
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