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Hepeqenb Komnemelmm? u uuduxamopoe 00CMUIICCHUA Komnemenuuﬁ C yKa3anuem smanoe d)OpM”pOGdHM}l 6 npouyecce 0céoeHun 0ucuunﬂuuw

Komnemenyus.

OIIK-1 CriocobeH NpuMeHSATh eCTECTBEHHOHAYYHBIE M OOIEHHKCHEPHBIC 3HAHUS, METOIbl MATEMaTUYECKOTO aHAJTN3a U MOACTHPOBAHUS, TEOpETHUYIE-
CKOT'0 U 3KCIEPUMEHTAILHOTO UCCIIEI0BAHMS B TPOGECCHOHATIBHOMN 1EATEIbHOCTH
Hnouxamopul 0ocmudicenus KoOMnemeHyuu.:

OIIK-1.1. 3HaeT OCHOBBI MaTEMAaTHUKHU, XUMHH, BBIMUCITUTCIIBHON TEXHUKH U TPOTPaMMUPOBAHUS;

OIIK-1.2. Ymeer pemarh CTaHIapTHBIE MPOdecCHOHANBHBIC 3a7aud ¢ MPUMEHEHUEM €CTECTBEHHOHAYYHBIX M OOIICHH)KEHEPHBIX 3HAHWH, METOOB

MAaTCMaTH4YCCKOI'0 aHaJIn3a U MOJACIINPOBAHUA

OIIK-1.3. Briiageer HaBBIKaMHU TEOPETHUECKOTO U IKCIIEPUMEHTAILHOTO UCCIIeI0OBAaHNU 00BEKTOB POPECCHOHATBHOM e TETbHOCTH.

Huouxkamopul oocmu-

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

Haumenosanue oyenounozo

HCEHUA KOMNEMmeHUUU Hpaxmuueckue Jlabopamopnuie Kypcosoii npoexm cpeocmea
“ Jlexyuu 3anamus, nabopa- pamop A4 p P
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,
om . a1l 2o A1 Ae ¢ npecycmompe- KOHTpOJIbHAst paboTa, JK3a-
OIK-1.3 2.2,3.1,3.2,41, 31,32 4.1, 4.2 bl He npedycmompenwt p p

4.2

MCH




Hepeueub OUCHOUHbBIX cpedcme no Oucuumume

JHCKPETHAA MATEMATHKA

Min, éannoe Max, oannioe
Ouenounvie cpeocmea | Kon-6o | (6azoewtit ypo- (noeviuennulit ypo-
6€Hb) 6€Hb)
Pacuemno-zpagpuueckan 1 5 10
paboma
Koumponvunas paboma 2 12 20
Iocewaemocms - 6 10
Paboma na npaxkmuue- B 6 10
CKUX 3AHAMUAX
Camocmosamenvnaa pa- B 6 10
ooma
IK3amen 1 24 40
Hmozo: 60 100




IlIkana ouenueanusn

Mudposoe
BLIpaKeHue

Bripa:keHue B
OaJsax:

CioBecHoOe
BhIPaKeHHe

Kputepun oneHKH HHIMKATOPOB JOCTHKeHHUsI TPU (popMe KOHTPOJIsI:

JK3aMeH / 3a4eT ¢ OIeHKOM

3a4yer

5

87 -100

OTInYHO
(3a4TeHo)

OneHka «OTIMYHO» BBICTABISIETCS CTYIEHTY, €CIM TEOPETUYECKOE CO-
JiepKaHue Kypca OCBOSHO TOJIHOCTBIO, 0€3 Mpo0OesioB; UCUEPITBIBAIOLIE,
MOCJIEZIOBATEIbHO, YETKO M JIOTMYECKH CTPOMHO HM3JaraeT MaTepua;
CBOOOJHO CIIpaBiIsieTCsl € 3a/Ja4aMi, BONPOCAMU M APYTUMH BUIAMHU
MPUMEHEHUs 3HAHUI; UCTIOJIb3YEeT B OTBETE JOIMOJHUTENbHBIN MaTepua
BCE MPEAYCMOTPEHHBIE MTPOrPaMMOii 3aJaHMsI BBITIOJTHEHBI, KAYECTBO MX
BBITMIOJTHEHUSI OIICHEHO YHWCJIOM OajuioB, OMU3KHUM K MaKCHUMAalbHOMY;
aHAJIM3HUPYET TOJyYEHHBIE PE3YJIbTAThl; MPOSBISIET CAMOCTOSTELHOCTD
TIPY BHITIOJTHEHHUH 3aJIaHUI

74 - 86

Xoporio
(3auTeHo)

OneHka «XOpoIlo» BBICTABISAETCS CTYACHTY, €CIM TEOPETUYECKOE CO-
JIep’KaHhe Kypca OCBOEHO IOJIHOCTbIO, HEOOXOAMMBIE IMPaKTHYECKHE
KOMIIETEHIIMM B OCHOBHOM C(OpPMHPOBAHBI, BCE MPEIyCMOTPEHHEIE
nporpaMMoil oOyueHHst ydeOHbIe 3a/aHHs BBITIOJHEHBI, Ka4eCTBO HX
BBINIOJIHEHUS JIOCTATOYHO BbICOKO€. CTYIEHT TBEpAO 3HAET MaTepual,
rPaMOTHO M MO CYIIECTBY M3JIAraeT €ro, He JIOMYyCcKas CYIIECTBEHHBIX
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
CYIIECTBEHHOTO XapakTepa, OOJBIIMHCTBO NPEAYCMOTPEHHBIX TPO-
rpaMMOii 3aJJaHU BBIIIOJHEHO, HO B HUX MMEIOTCS OLIMOKH, IPU OTBETE
Ha IOCTABJIEHHBIA BOIPOC CTYIEHT JOMYCKAaeT HETOYHOCTH, HEI0CTa-
TOYHO MPaBUIbHBIE (POPMYITHPOBKH, HAOIIOAAOTCS HAPYIICHHS JIOTHYE-
CKOM IOCJIEJOBATEJILHOCTH B M3JI0KEHUH ITPOrPaMMHOT0 MaTepuaa.

OneHka «3a4Te€HO» BBICTABIIAETCS CTY-
JIEHTY, €CJIM OTBETHI Ha BOIIPOCHI 1O Te-
MaM JUCLUUIUTMHBI TOCJIEeI0BATENbHBI,
JIOTUYECKH W3JIOKEHBI, JIOMYCKaIOTCS
HE3HAYUTEIbHbIE HEIOYETHl B OTBETE
CTYACHTa, TaKHE KaK OTCYTCTBHE Camo-
CTOSATENBHOTO 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-
TEHIUU He C(HOPMHUPOBAHBI, OOJBIIMHCTBO IPEIYCMOTPEHHBIX MpO-
rpaMMoi 00y4yeHHs1 y4eOHbIX 3a/laHUi HE BBIMOJIHEHO, KaYeCTBO UX BbI-
MOJTHEHHUs! OLEHEHO YKCIIOM 0ajlIoB, OJU3KUM K MUHUMAJILHOMY

OneHka «HE 3a4TE€HO» BBICTABISACTCS
CTYZIEHTY, €CIIH CTyJeHT HE 3HaeT Oc-
HOBHBIX TOHSITHHA TEMBI TUCIUTUINHBL,
HE OTBEYaeT Ha JIOMOJHUTENbHbIE U
HABOJAILME BOIPOCHI MpenoaBaTes.




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepannn
HumkHekaMCKuii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((uinan)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHUA
«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. LIUKIOM /ﬁz""’ TT. Makycesa

« 15 » mapma 2023 1.

DK3aMeHaAlMOHHBII ouaer Ne 1
00 JUCLHUILUIAHE JIHCKPETHAS MATEMATHKA

1. MuoxectBa. CriocoObI 3a71aHusi MHOXKECTB. OCHOBHBIC MPUHIIMITHI.
2. OUKTUBHBIC U CYLIECTBEHHBIE TIepeMeHHbIe. PaBeHCTBO OyneBbIX (DyHKIIHIA.

CocraBurteib . 0O.B. lllemeioBa

MuHucTepcTBO HayKu U Bbiciiero oopasosanus Poccuiickoit denepannu
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN UHCTUTYT ((uiinan)
(beaepanrbHOT0 TOCYIAPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKIACHUS
BBICLIIETO 00pa3oBaHMs
«Ka3zaHcknii HalMOHAIBHBIM HCCIIE0BATEIbCKUNA TEXHOJIOIMYECKUN YHUBEPCUTET)

IloocomosumenvHuili paxyrbmem
Lukn usuxo-mamemamuueckux OUCYUnIUH

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

YTBEPXIAIO

3aB. LUKIOM %‘Z’# . TT. MakyceBa

« 15 » mapma 2023 1.

JK3aMeHAIlMOHHBIN OmiaeT Ne 2
00 JUCHUILUINHE JHCKPETHAA MATEMATHKA

1. Oneparuu Hag MHOKecTBaMHu. /{narpammer Benna.
2. Metop HeomnpeneneHHbIx kodhdunmentos. [Toctpoenne nonmuoma JKerankuHa.

CocraBurteib . O.B. lllemenoBa




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0/PKETHOTO 00pa30BaTEIBHOTO YUPEKICHUS
BBICILIETO 00pa30BaHUA
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Tloozomosumenvhviii haxyrvmem
Lukn @usuxo-mamemamuueckux OUCYUNIUH

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

YTBEPXIAIO

3aB. LIUKIOM /ﬁz""’ TT. Makycesa

« 15 » mapma 2023 1.

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
HuwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUNA HHCTUTYT ((uiinan)
benepanbHOro roCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIETO 00pa30BaHUS
«Ka3zaHckuii HalMOHAIBHBIN HCCIIE0BATENbCKUNA 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

« 15 » mapma 2023 1.

DK3aMeHaAIMOHHBIN ouiteT Ne 4

0  JTUCIHUIIIINHE JIUCKPETHASA MATEMATUKA

1. lekapToBo nmpousBeneHrne MHOKeCTB. OTHOIIEHHS Ha MHOKECTBaX.
2. Marpuua paccrossHuii B rpagax. Onpenenenue B rpadax MapiupyToB HYKHOH JTHHBI.

CocrTaBuTeib . O.B. lllemenoBa




MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HmxHexkaMCKuli XUMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((huiuai)
benepanbHOro rocy1apCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIETO 00pa30BaHUs
«KazaHcKkuii HaIlMOHAIBHBIN UCCIIEI0OBATEIILCKUM TEXHOJIOTHYECKUIT YHUBEPCUTET

Iloocomosumenvhuili paxyromem
Lukn usuxo-mamemamuueckux OUCYUnIUH

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

YTBEPXIAIO

3aB. HUKJIOM %\.ﬁ _ TI. MakyceBa

« 15 » mapma 2023 1.

JK3aMeHAIlMOHHBIN OmieT Ne 5

0 AUCHMUILIMHE JIUCKPETHAS MATEMATHUKA

1. CiocoOblI 3aaHus OTHOIIEHHUI.
2. Paznoxxenue OyneBbIX PYHKIHMI 110 TIepeMeHHBIM. Teopema o pas3sioKeHn .

CocraBuTeib . O.B. lllemenoBa

MuHucTepcTBO HayKu U Bbiciiero oopasosanus Poccuiickoit denepannu
HmxHexkaMCKuit XUMHKO-TEXHOJIOTUYECKUN UHCTUTYT ((uiinan)
(beaepanrbHOT0 TOCYIAPCTBEHHOT'O OI0PKETHOTO 00Pa30BaTEIHHOIO YUPEIKIACHUS
BBICLIIETO 00pa3oBaHMs
«Ka3zaHcknii HalMOHAJIBHBIN MCCIIEI0BATENBCKAN TEXHOJIOITMYECKUN YHUBEPCUTET

IloocomosumenvHuili paxyrbmem
Lukn usuxo-mamemamuueckux OUCYUNIUH

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

YTBEPXKJIAIO

3aB. HUKIOM L#w _TT. Makycea

« 15 » mapma 2023 1.

DK3aMeHAIIHOHHBIN 0nJieT Ne 6

0 JUCHUILUINHE JHCKPETHAA MATEMATHKA

1. Onepanuu Ha OMHAPHBIMU OTHOLICHUSIMHU.
2. Mapupytsl. [Tytu. Lernn. Lyuxer. CBSI3aHHOCTS.

CocrTaBuTeib . O.B. lllemenoBa




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHUA
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Tloozomosumenvhviii haxyrvmem
Lukn gusuxo-mamemamuueckux OUCYUNIUH

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

YTBEPXIAIO

3aB. LIUKIOM /ﬁz""’ TT. Makycesa

« 15 » mapma 2023 1.

DK3aMeHAIIMOHHBIN ouJieT Ne 7
IO JUCHUIIIIMHC ﬂHCKPE THAX MATEMATHUKA

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

CocraBurteib . 0O.B. lllemeioBa

Mun#CTEpCTBO HAyKH U BhICHIEro oOpa3oBanus Poccuiickoit denepamnmn
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN UHCTUTYT ((uiinan)
(beaepanrbHOT0 TOCYIAPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKIACHUS
BBICLIIETO 00pa3oBaHMs
«Ka3aHcknii HalMOHAIBHBIN 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. LUKIOM %‘Z’# . TT. MakyceBa

« 15 » mapma 2023 1.

JK3aMeHAllMOHHBIN OmiaeT Ne 8
00 JUCHUILUINHE JHCKPETHAA MATEMATHKA

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

CocraBurteib . O.B. lllemenoBa




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHUA
«Ka3zaHCKui HaIlMOHAIBHBIN UCCIIEI0BATEIbCKUN TEXHOJIOTMYECKHIT YHUBEPCUTET

Tloozomosumenvhviii haxyrvmem
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHAS TEXHUKA
[Tpodumns: Asmomamusuposannsle cucmemvbl 00padomxy UHGOpMAYUL U YIPAGTICHUS

YTBEPXIAIO

3aB. LIUKIOM /ﬁ:‘f TT. Makycesa

« 15 » mapma 2023 1.

DK3aMeHAIIMOHHBIN ouJier Ne 9
IO JUCHUIIIIMHC ﬂHCKPE THAX MATEMATHUKA

1. Cucrema HaTypadbHBIX Yncel. MeTol MaTeMaTHUSCKON MHIYKIIUH.
2. Onepanuu Haja rpadamu.

CocraBurteib . 0O.B. lllemeioBa

MuHucTepcTBO HayKu U Bbiciiero oopasosanus Poccuiickoit denepannu
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN UHCTUTYT ((uiinan)
(beaepanrbHOT0 TOCYIaAPCTBEHHOT'O OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICLIIETO 00pa3oBaHMs
«Ka3zaHcknii HalMOHAJIBHBIN MCCIIE0BATENBCKAN TEXHOJIOTMYECKUN YHUBEPCUTET

IloocomosumenvHuili paxyrbmem
Lukn usuxo-mamemamuueckux OUCYUnIUH

Hanpasnenue noarorosku:__09.03.01 HWudopMaTHKa M BBIYHCIUTEIbHAA TEXHUKA
[Tpoduns: Asmomamusuposannvie cucmemovl 00padbomxu UHGoOpMayUYU U YnpaeieHus

YTBEPXIAIO

3aB. LUKIOM %‘Z’f . TT. MakyceBa

« 15 » mapma 2023 1.

IK3aMeHAHOHHBIN 0njieT Ne 10

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

CocrTaBuTeib . O.B. lllemenoBa




MuHHCTEpCTBO HAyKH U BBICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHUA
«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. LIUKIOM /ﬁz""’ TT. Makycesa

« 15 » mapma 2023 1.

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 HayKu U Bbiciiero oopasosanus Poccuiickoit denepannu
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN UHCTUTYT ((uiinan)
(beaepanrbHOT0 TOCYIAPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKIACHUS
BBICLIIETO 00pa3oBaHMs
«Ka3zaHCcknii HalMOHAJIBHBIN MCCIIEI0BATEIBCKAM TEXHOJIOITMYECKUN YHUBEPCUTET)

IloocomosumenvHuili paxyrbmem
Lukn usuxo-mamemamuueckux OUCYUnIUH

Hanpasnenue noarorosku:__09.03.01 HWudopMaTHKA ¥ BIYHCIUTEIbHAS TEXHUKA
[Tpoduns: Asmomamusuposannvie cucmemovl 0opadbomku UHGoOpMayuu U ynpaeieHus

YTBEPXIAIO

3aB. LUKIOM %‘Z’# . TT. MakyceBa

« 15 » mapma 2023 1.

IK3aMeHAIMOHHBIN Omiaer Ne 12
00 JUCHUILUINHE JHCKPETHAA MATEMATHKA

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

CocraBurteib . O.B. lllemenoBa




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepannn
HmwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((husnan)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHUA
«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. LIUKIOM /ﬁz""’ TT. Makycesa

« 15 » mapma 2023 1.

IK3aMeHALHOHHBIN OujteT Ne 13
IO JUCHUIIIIMHC ﬂHCKPE THAX MATEMATHUKA

1. CgoiicTBa 37eMEeHTapHBIX PYHKIUI anreOphl JOTHKH.
2. JlekapToBO IIpoU3BeACHNE MHOKECTB. OTHOLICHHS HA MHOXKECTBAX.

CocraBurteib . 0O.B. lllemeioBa

MuHucTepcTBO HayKu U Bbiciiero oopasosanus Poccuiickoit denepannu
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN UHCTUTYT ((uiinan)
(beaepanrbHOT0 TOCYIAPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKIACHUS
BBICLIIETO 00pa3oBaHMs
«Ka3aHcknii HalMOHAIBHBIN MCCIIEN0BATEIbCKANA TEXHOJIOIMYECKUN YHUBEPCUTET)

IloocomosumenvHuili paxyrbmem
Lukn usuxo-mamemamuueckux OUCYUnIUH

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

YTBEPXIAIO

3aB. LUKIOM %‘Z’# . TT. MakyceBa

« 15 » mapma 2023 1.

IK3aMeHALMOHHEBIN OujieT Ne 14

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

CocrTaBuTeib . O.B. lllemenoBa




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepannn
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHUA
«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. LIUKIOM /ﬁz""’ TT. Makycesa

« 15 » mapma 2023 1.
IK3aMeHAIMOHHBIN Omiaer Ne 15

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

CocraBuTeib . O.B. lllemenoBa

MuHmCTEpCTBO HayKHU U BBICIIETr0 0Opa3oBanus Poccuiickoit denepanuu
HmxHeKaMCKHN XHMHKO-TEXHOJIOTHYSCKHA HHCTUTYT ((hrimai)
benepanbHOro roCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIETO 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIM HCCIIENOBATENbCKUNA TEXHOJIOTHUECKUI YHUBEPCUTET)

Iloozomosumenvusiii paxyromem
Luxn ¢puzuxo-mamemamuueckux OUCYUNIUH

Hampasnenne noxrorosku:__09.03.01 MHdopMaTHKA U BLIYHCINTEIbLHASI TEXHUKA
[Tpodumns: Asmomamusuposannvle cucmemvbl 00pabomku undopmayuu u ynpasieHus

YTBEPXJIAIO

3aB. HUKIOM %Z'f _TT. Makycea

« 15 » mapma 2023 1.

DK3aMeHaAMOHHBIN Onsier Ne 16
[0 JIUCIUIIINHE JVICKPETHAS MATEMATHKA

1. KonTakTHble cxembl. [locTpoeHre MUHMMAIBHBIX KOHTAKTHBIX CXEM.
2. Mapupytsl. [Tytu. Lernn. Lyuxber. CBSI3aHHOCTS.

CocrTaBuTeib . O.B. lllemenoBa




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHUA
«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. LIUKIOM /ﬁz""’ TT. Makycesa

« 15 » mapma 2023 1.

IK3aMeHALUOHHBIN Onier 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 HayKu U Bbiciiero oopasosanus Poccuiickoit denepannu
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN UHCTUTYT ((uiinan)
(beaepanrbHOT0 TOCYIAPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKIACHUS
BBICLIIETO 00pa3oBaHMs
«Ka3zaHcknii HalMOHAJIBHBIN MCCIIE0BATENBCKAN TEXHOJIOTMYECKUN YHUBEPCUTET

IloocomosumenvHuili paxyrbmem
Lukn usuxo-mamemamuueckux OUCYUnIUH

Hanpasnenue noarorosku:__09.03.01 HudopMaTHKa U BLIYUCIUTEILHAS TEXHUKA
[Tpoduns: Asmomamusuposannvie cucmemovl 00padbomxu UHGoOpMayUYU U YnpaeieHus

YTBEPXIAIO

3aB. LUKIOM %‘Z’# . TT. MakyceBa

« 15 » mapma 2023 1.

IK3aMeHAIMOHHLIN omier Ne 18
00 JUCHUILINHE JHCKPETHAA MATEMATHKA

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

CocraBurteib . O.B. lllemenoBa




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit dexepannu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHUA
«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. LIUKIOM /ﬁz""’ TT. Makycesa

« 15 » mapma 2023 1.

IK3aMeHALUOHHBIN Ouiter Ne 19

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

CocraBurteib . 0O.B. lllemeioBa

MuHmCTEpCTBO HayKHU U BBICIIETr0 0Opa3oBanus Poccuiickoit denepanuu
HmxHeKaMCKHN XHMHKO-TEXHOJIOTHYSCKHA HHCTUTYT ((hrimai)
benepanbHOro roCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
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 00pabomku undopmayuu u YnpasieHus

YTBEPXJIAIO

3aB. HUKIOM %Z'f _TT. Makycea

« 15 » mapma 2023 1.

DK3aMeHaAMOHHBIN Onstetr Ne 20
[0 JIUCIUIIINHE JVICKPETHAS MATEMATHKA

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

CocrTaBuTeib . O.B. lllemenoBa




IK3aMeH

Max 40
0aJ1710B

KpnTepnn OLHCHKH YCTHBIX OTBECTOB oﬁyqaloumxca

Baniasl

OTBeT OlIecHMBAECTCSI OTMETKOM «5», eclii 00yJaIOLUICs: MOJTHO PACKPBLI ColepKa-
HHUE MaTepuaia B 00beMe, IPeayCMOTPEHHOM MPOTrPaMMON; U3JI0KUII MaTepral rpa-
MOTHBIM $13bIKOM, TOYHO UCHOJIb3Yysl SKOHOMETPHUUECKYIO TEPMHHOJIOTUIO U CUMBOJIH-
KY, B OIpPEACIICHHON JIOTMYECKOM I10CIEN0BATEIBHOCTH; IPABUIBHO BBIIIOJHUII PU-
CYHKH, YepTEeXH, rpauKH, COMYyTCTBYIOLIME OTBETY; IOKa3al YMEHHE WIIHOCTPUPO-
BaTh TEOPHUIO KOHKPETHBIMM IIpUMEpaMU, IIPUMEHATh €€ B HOBOM CUTYallUU IIPU BBI-
IOJTHEHUHU IIPAKTUYECKOI0 3aJJaHus; IPOJEMOHCTPHPOBAJl 3HAHUE TEOPUU PaHee U3Y-
YEHHBIX COMYTCTBYIOUIMX TeM, C(OOPMHUPOBAHHOCTD U YCTOWYMBOCTH HCIIOJIb3YEMBIX
IpYU OTBETE€ YMEHUI M HABBIKOB; OTBEYaJ CAMOCTOSTENBHO, 0€3 HABOASIIUX BOIPO-
COB IIperiogaBaTeisA; BOBMOXHBI O/JHA — ABC HECTOYHOCTH IIPU OCBCHICHUC BTOPOCTC-
IEHHBIX BOIPOCOB WJIN B BBIKJIAJKaX, KOTOPbIE 00Y4arOLIUIiCs JIErKO UCIpaBUIl I0-
cie 3aMeuaHus npemnoaasarens, ot 86 no 100 % yuebHOro MaTepuana.

35-40
OayIoB

OTBeT OLICHUBAETCSI 0TMETKOM «4», €Clli YIOBJIETBOPSET B OCHOBHOM TPEOOBaHUSAM
Ha OLICHKY «5», HO IPU 3TOM MMEET HEKOTOPbIE U3 HEAOCTATKOB: B U3JI0KEHUU J10-
nyIIeHbl HeOoubIIe Tpo0ebl, He NCKa3UBIIee YIKOHOMETPHUECKOE CO/IepKAHUE OT-
BETa; JONYUICHbI OJIUH — JBa HEJI0YeTa MPU OCBELIEHUH OCHOBHOT'O COJEpPXKAHUS OT-
BETAa, MCIIPABJICHHBIE TIOCIIEC 3aMEUYaHHs MPETIOAaBaTeINs; TOMYIIECHBI OmMOKa nim 00-
jee JBYX HEeJI0YETOB IPH OCBEIEHHH BTOPOCTENEHHBIX BOIPOCOB MM B BBIKJIAKAX,
JIETKO HCTIPABIICHHBIE MOCJE 3aMe4yaHusi mpenojasarens, oT 74 no 83 % ydyebHOro
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 MPOACMOHCTPUPOBAHBI YMEHHUS, JIOCTa-
TOYHBIC JUISl YCBOSHHS NMPOTPAMMHOIO MaTepuaia; UMEIUCh 3aTPYJAHCHUS WU J10-
MMyIICHBL olIMOKHU B OMpCACICHUU TCPMUHOJIOIMHU JUCHUIIIMHBI, YCPTECIKAX, BbBIKJIAI-
Kax, MCIIPABJICHHBIE MOCJIE HECKOJIBKUX HABOMSIIUX BOMPOCOB MpENnoaaBatTes; o0y-
anOIHI/IfICSI HEC CIIpaBUJICA C IPUMCHCHUEM TCOPHH B HOBOU CUTyalllU IIPHU BBIIIOJIHEC-
HUU TIPAKTHYECKOTO 3aJaHUsl, HO BBITIOTHIII 3a/IaHUsl 003aTeNIbHOTO YPOBHSI CIIOXK-
HOCTHU II0 I[aHHOﬁ TEME, MPHU JOCTATOYHOM 3HAHHU TCOPCTUUCCKOIO Marcpuajia BbI-
sBJIEHA HEJOCTaTOYHas C(hOPMHUPOBAHHOCTH OCHOBHBIX YMEHUH U HABBIKOB, OT 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 ONpPENeICHUH MOHS-
THfI, IIpu UCIIOJB30BaHWU TCPMHUHOJIOTHU JUCHUIJIMHBI, B PUCYHKaX, 4YCPTECIKAX WA
rpadukax, B BBIKJIAJKaX, KOTOpble HE HCIPABJIECHbI MOCIE HECKOJIbKUX HaBOISIIUX
BOITPOCOB TpenoaaBaTesisi, MeHee 60 % yueOHOro MaTepuaia.

1-23 oan-
ja

Oo6mas kaaccupukanus omUOOK

[Tpu oueHke 3HaHUIl M YyMEHUH yyalluxcs YYUTBIBAIOTCS Bce OMIMOKU (TpyOble M HerpyoObie) u

HeI0YEThI.

I'pyObIiMHu cunTalOTCs OIIMOKM: HE3HAHUE ONPEIEICHHUS OCHOBHBIX MOHATHI, 3aKOHOB, NpaBUII,
OCHOBHBIX MOJIOXKEHUI Teopuu, He3HaHue (Gopmys, oOUIEIPUHATHIX CUMBOJIOB 0003HAUEHUN BEJIH-
YUH, JUHULl UX U3MEPEHUs; HE3HAHNE HAUMEHOBAHUN €IVHUL U3MEPEHMS; HECYMEHHUE BBIICIUTD B
OTBETE INIABHOE; HEYMEHUE NIPUMEHSTh 3HAHUSI, AITOPUTMBI JUUISl PEIICHUS 3a/1a4; HEYMEHHE JIeJIaTh
BBIBOJIbI U 00OOIIEHUS; HEYMEHUE YUTATh U CTPOUTH IpadrKu; HEYyMEHHUE MOJIb30BaThCs MEPBOUC-
TOYHHKAMH, Y4eOHUKOM U CIIPaBOYHUKAMU; TIOTEPs] KOPHS UM COXpaHEHHE MOCTOPOHHEr0 KOPHS;




oTtOpacbiBaHue 0e3 OOBSICHEHUH OJHOTO W3 HHX; PAaBHO3HAYHBIE UM OIIMOKU; BBIYMCIUTEIHHBIE
OIIMOKH, €CITH OHH HE SIBJISIOTCS OIMHUCKOM; IOTHYECKHUE OIINOKH.

K HerpyObIM oIIMOKAM OTHOCSITCH: HETOYHOCTH (DOPMYJIIUPOBOK, OMPEICIICHUH, MOHSATHH, TEO-
puii, BI3BaHHAs HETIOJHOTOM OXBaTa OCHOBHBIX MPU3HAKOB OMPEACIIIEMOro MOHITHS WU 3aMEHOM
OJIHOTO-/IBYX M3 TUX NMPU3HAKOB BTOPOCTENICHHBIMU; HETOYHOCTh TpaduKa; HepalHOHATBHBINH Me-
TOJ PEIICHHS 3a/1a4d WJIM HEJIOCTATOYHO MPOAYMAaHHBIA TUIAH OTBETa (HApyIIEHUE JIOTHKH, ITOMe-
Ha OTACNBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMHU); HEPAIMOHAIBHBIC METOIBI PabOTHI CO
CIIPAaBOYHOW M JPYTOM JIMTEPATYpO; HEYMEHHUE pellaTh 3a/1a4i, BBIMOJIHATh 3aJaHUs B OOIIEM BU-
Ie.

Henoueramu siBJSIIOTCSI: HEPAIIMOHAJIBHBIE PUEMbI BBIYMCIICHUH U MpeoOpa3oBaHuii; HEOpeKHOE
BBITIOJTHEHHE 3aMUCeH, YepTeKel, cXeM, TpaduKoB.



MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((dhunuan) gemaepaabHOTO TOCYAapCTBEHHOTO
OIOJKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKnii HALIMOHAJILHBIN UCCIIEI0BATEIbCKUI TEXHOJIOTMYECKU 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 ynpaeieHuA

KommnuiekT 3aianuii 1Ji1 KOHTPOJILHON padoThI

10 JUCUUIUTMHE _ J[UCKPETHAS MATEMATHKA

Tema 1. Inemenmot meopuu cpaghoe

Bapuanr _1

Baganme 1. IlocTpoiiTe MaTpuIbl CMEXKHOCTM M HMHIMAeHTHoctd Juis  rpada G:
G1uUGUG3

Go G3

G
oo 2
4 3 5

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

Bep. 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)
Xe 5 5

[Toctpouts rpad Ha iockoctu OXY U HaWTHU:
1) TaGnuiy cTeneHel BepIlnH;
2) MaTpHUIly CMEKHOCTH;
3) MaTpuIly MHIUACHTHOCTH;
4) Tabnuiy pacctosiHuil B rpade;
5) paauyc u 1eHTp rpada;
6) (ecu ecTh) DiinepoB U [ aMUIBTOHOB IIUKIIBL.
7) ompenenuTh KOJIMYECTBO MapUIPyTOB JUIMHBI 3 W BBINHCATh BCE MApUIPYTHI JJIHHBI 3 C
HAyYaJIoM B BEPILUHE Xs5.
3ananue 3. [lo 3amanHOi MaTpuie BecoB ) rpadga G HalTH BETMUMHY MUHUMAIBHOTO MYTH U

caM IyTb OT BEPIINHBI X; 70 BEPIIUHBI X, 110 aaropurMmy JeiKkcTpsl.



X\, X, X3 X4 X5 Xg X
X |— o 9 o o o o
X, oo — oo 11 5 10 oo
Xy o 4 - 3 6 7 o

Q=
X,|®© © o — o o 5
X |0 © o 7 — 5 18
X¢ |0 o o o oo - 4
X;]© © o o oo oo -—

Bapuanr _2_

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

G1 1 G2 ) 5
3 vo 2 1 3 »e 2
4 3 1
3ananue 2. H-rpad 3aman KoopJuHaTaMH BEPIIUH U COHCKOM pebep

Bep. X y Crmcoxk pebep

Xa 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 creneHeil BepIuH;
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. [lo 3amanHOi MaTpuie BecoB ) rpada G HalTH BETMUYMHY MUHUMAIBHOTO MYTH U
caM IIyTb OT BEPUIMHBI X; IO BEPLUIMHBI X, MO aIrOpUTMY JIeHKCTpBI.

X0 X X3 X, X5 Xg X
X, |— o 19 o o o oo
X, |oo — oo 21 15 20 o

Q- Xg |0 14 - 13 16 17 oo |,
X, |0 o o — o o 15
Xg [0 oo o 17 - 15 28
Xg |0 o0 o o oo - 14
X; |© o o o o© o -—




Tema 2. Dyukyuu anzeopuvt 10cuku. Pynkyuu K-3naunou no2uxu.

Bapuanr _1_

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

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

3aganue 2. MeTogoM HeompeaesieHHbIX KO0(D(GUIIMEHTOB TOCTPOUTh MoJMHOM JKeraakuHa s
¢ynkumun (X, y,2)=(x®yz) ~(y > 7).

3ananue 3. Onpenenutp, SIBISCTCSA JU CUCTeMa QyHKOWA A= {)_(, XDy, X~ y,(lllOOOOl)} dyHK-
[MUOHAJILHO IIOJHOM.

3ananue 4. JlokasaTh CIpaBeIIMBOCTh CICAYIOIIETO COOTHOIICHHUS (DYHKIMI K-3HAYHOM JIOTHKH:

~(X+Yy)=(=x)+(~y).
3apanue 5. YIpocTuTh cXeMy:
_ X y
o i
X S A

X—2z—

Bapuanr _2_

3amanue 1. Beruncnoute 3Hayenune ¢ynkumu f (X, y,z) :()_(GL) y)v(zy—~x)z Ha BCEX BO3MOXHBIX
Habopax nepeMeHHbIX. ONpenenuTh CyIIeCTBeHHbIE U (PUKTUBHBIEC TepeMeHHbIe. MeToJ0OM SKBHBa-
JICHTHBIX TpeoOpazoBanuii mocrpoutb CAH® mis pynkuu f (X, 0,2) .

3ananue 2. MeTtogom HeompeaeneHHbIX K03()(OUIUEHTOB MOCTPOUTh MONMHOM JKeramkuHa Jyis
byuxkuuun (X, y,2)=(y®xz2) > (y ~ X).

3ananue 3. Ompenenuthb, sBiseTca U cuctemMa (QyHKIuA A= {(10100101),X ~V,Xv y,x@y}
(YHKIMOHATIBHO MOJHOM.

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

3aganue 5. YIpOCTUTD CXEMY:

O_F;—: e
Lg_tj _

¥—zZ



MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((dhunuan) gemaepaabHOTO TOCYAapCTBEHHOTO
OIOJKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKnii HALIMOHAJILHBIN UCCIIEI0BATEIbCKUI TEXHOJIOTMYECKU YHUBEPCUTET

Tloozomosumenvhviii haxyrvmem
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noarorosku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHASL TEXHUKA

[Tpoduns: Asmomamuzuposantvle cucmemvbl 00padomxu uHGopmayuy u ynpasieHus

KomnuiekT 3aianuii 111 BHINIOJIHEHUS pacdeTHO-Tpaduyeckoil padoThl

10 JUCUUIUTMHE _ J[UCKPETHAS MATEMATHKA

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

3ananue 1. 3a7aTh pa3IUYHBIMU CIIOCOOAMH MHOXKECTBO HATYPAIBHBIX YHCEN, KPATHBIX IISTH, HE
npesbimaroniux 1000: 5, 10, 15, 20, ...

3apanme 2. 3amaiite MHOokectBa 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 MHOXKeCTBa. [1o MyHKTOM T') MCIONB3ysl CBOMCTBA ONEpaluii HaJl MHOXKECTBAMH M JHa-
rpaMMbl BeHHa, IpoBepUTh UICTUHHOCTh COOTHOLIEHUM /17151 006X MHOXecTB A, B, C. Eciu co-
OTHOIIICHHE HEBEPHO, COCTAaBUTh KOHTpIpuMep. a) (A N B)\C; 6) B\ A;

BANBUC):T) (AU B):(ﬁ)

3aganue 4. [Tycte M={1,3,5,7} u otHomenne RCMxM. 3anarh ciuckoM u MaTpulell OTHOIIEHHE:
R={(a, b): (a+b-1) € M}. Yka3arp cBoiicTBa oTHOIICHUS (Pe()ICKCUBHOCTD, aHTHPEDICKCHUB-
HOCTb, CHMMETPUYHOCTh, aHTUCUMMETPHYHOCTh U TPAH3UTUBHOCTE). OTBETHI 0O0OCHOBATH.
3aganue 5. A={a, b, c}, B={1, 2, 3, 4}, P, AxB,P, c B®. Uzo6pasure P1, P, rpaduuecku.

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

a) Pi={(&;1), (a;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 KaXKJIbIi N3 paOOTHUKOB 3HACT
XOTsl Obl OJTMH MHOCTPAHHBIN A3BIK (aHTTIMICKUI 3HAIOT 6 yelloBeK, HEeMELUKH — 6 yernoBek, GppaH-
I[y3CKUH — 7 4eTIOBEK, aHTJIMICKUI 1 HEMELKHI — 4 uenoBeka, HeMeUKUi U (ppaHIy3cKuil — 3 ueso-
BEKa, aHINIMACKUN U (paHIly3CKHi — 2 yeloBeKa, BCe TPH s3blka 3HAeT OJUH 4enoBek). CKOIbKO
4yesoBeK pabotaer B yiaboparopuu? CKOJBKO COTPYAHHMKOB 3HAIOT TOJIbko aHTMUCKUi? (Tonbko
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(PP MOXKET: a) MOBTOPATHCS; 0) HE MOBTOPATCS?

3aganue 6. JJoKaXnuTe METOIOM MaTeMaTHUeckoi HHAYKImK: N° +11n kpatHO 6 myst Bcex Ne N .



Kpurepun oneHku nucbMeHHbIX padoT:

OtBer oueHuBaercss oTMeTkoil «5» (9 — 10 OamioB), ecau: paboTa BBITOJIHEHA ITOJIHO-
CTBIO; B JIOTHUECKUX PACCYKACHUAX U 00OCHOBAHUU PEIICHHUS HET MPOOEIOB U OINOOK; B PEILICHUN
HET MaTeMaTUYECKUX OIMMOOK (BO3MOXKHBI HEKOTOPbIE HETOYHOCTH, OMHMCKH, KOTOpasi He SBISETCS
CJICZICTBUEM HE3HAHMS WIM HENOHMMaHMA y4eOHOTO Marepuana), T.e. MPaBWIBHO BBHIIIOIHEHO 86—
100 % paboTHL.

Otmetka «4» (7 — 8 0a/I0B) CTAaBUTCS B CICAYIONIMX CIy4asx: paboTa BHIMOIHEHA MOJHO-
CThIO, HO 00OCHOBAHMSI IIATOB PELICHUSI HEOCTATOUYHBI (€clii yMeHHe 000CHOBBIBATh PACCYKIECHUS
HE SBJUIOCH CHEIHMAIBHBIM 00BEKTOM IPOBEPKH); AOMYIIEHA OfHA OMMOKa, WK eCTh JBa — TPU
HeZ04ETa B BBIKJIAJIKAX, PUCYHKaX, depTexkax Wi rpadpukax (eciau 3TH BUABI pabOT He SBISUINCH
CIEIHAILHBIM 00BEKTOM IIPOBEPKH ), T.€. MPABUIHHO BHIMOTHEHO 74—84 % paboThI.

Ormerka «3» (6 — 7 6a1oB) CTaBHUTCS, €CIIM: JOIMYIIECHO HE OoJiee IBYX OMIMOOK MiIu OoJiee
JBYX — TPEX HEJAOYETOB B BBIKJIJKAX, YEPTEKAX WIM Tpadukax, HO oOyuarommiics obmamaer o0s-
3aTe’IbHBIMUA YMEHHUSAMH IO MPOBEPAEMOIl TeMe, T.€. IPAaBWILHO BbINOIHEHO 60 —73 % paboThI.

Otmerka «2» (0 — 5 OanIoB) cTaBUTCS, €CIU: JOMYIICHBI CYIIECTBEHHBIC OIIUOKH, TOKa-
3aBIlIKME, YTO OOydYaroluiics He o0janaeT 00s13aTeNbHBIMI YMEHUSIMHU TI0 JTAHHOW TeMe B IOJIHOM
Mepe, T.€. BbIIoJHEHO MeHee 60 % paboThl.

OnepaTuBHbIN KOHTPOJIb
(2 xonTpoabHBIE padoTsl, 1 PI'P 3a cemecTp)
(max 10 x 3 = 30 6aJ10B)

Onenka Banabl
5 9-10

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