MunucTtepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit deaepanuu
HuxHekaMCKUl XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((usuan)
(enepanbHOro roCcyJapCTBEHHOTO OFO/I)KETHOTO 00pa30BaTEIBHOTO YUPEKICHHUS
BBICILIETO 00pa30BaHMUs
«Ka3zaHckuii HalMOHAIBHBIN UCCIIEOBATENBCKUN TEXHOIOTHUECKU YHUBEPCUTET

(HXTU ®I'BOY BO «KHUTVY»)

( )
OOKYMEHT NOANMNCAH
SMEKTPOHHOW TREDAL T
o VTBEPKJIAIO
C : v SOTIATE r S ‘ P
oglgrg;gazgBDeE4F44FEc3846AA717AA259 3‘1M(’(’ UTEJIb THPEKTOpa 110 YV
Bnapeneu: Axmetos Unbpap Nymeposuny <
[leicteutenen: ¢ 28.04.2022 o 22.07.2023 A 4 H l/l H UKH (b() PO Ba
. J - o
«03» 05 2023 r.

®OH/I OHEHOYHbLIX CPEJACTB
MO TUCUHUIUTHHE (MOJTYJIIO)

b1.0.12. MaremaTuka
20.03.01 TexnocdhepHas 6€30MacCHOCTh
[Tpodwie noaroToBku «be30macHOCTh TEXHOJIOTUYESCKUX MPOIIECCOB M MIPOU3BOJICTBY

oaxanaep

Dopma 0dyuenus: 3a0uHas

Huxaekamck 2023



Cocrasurens ®OC: W/

HouenT uukaa G®M/I T.I'. Makycesa

(1OomKHOCTS) (moanucs) (®.1.0)

®OC paccMoTpeH U 0100peH Ha 3acefaHuy LKA QU3HKO-MAaTeMaTHYECKUX IUCLIH-
H, npotokon ot 15.03.2023 r.Ne 7.
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COTJACOBAHO

I[TpoTokon 3acenanus kadenpsl [TAXT, peanusyronieit moAroToBKy 0CHOBHOM 06pa-
3oBarensHOM nporpamMMmel ot 29.03.2023 . Ne 7.
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llepeyeHb KomnemeHuuii u um?uxamopoe docmuxceHusn KOMHGm&HuUﬁ C yKasaHuem smarnoe d)OpMUpOGGHUH e rnpouyecce oceoeHuA

ducyunauHol
Komnerenmus:
YK-1 Crioco0eH OCyIIeCTBIATh MOUCK, KPUTHYECKH aHAIU3 B CUHTE3 WH(OPMAIIUHU, MPUMEHSATh CUCTEMHBIN MOAXO/ IS PEIICHUs OCTABIIEH-
HBIX 3a7a4.

I/IHI[I/IKaTOpLI JOCTHIXKCHUSA KOMIICTCHIINN

VYK-1.1 3naeT MeToauku nmoucka, coopa u 00paboTku HHGOpPMAIUHY; aKTyalbHbIE POCCUHUCKUE U 3apyOeKHbIE HCTOYHUKHA WH(POpMaIHK B chepe mpo-
(beccnoHaIbHOM 1EATENFHOCTH; METOJI CHCTEMHOTO aHAJIH3a.
YK-1.2 YMeer npuMeHATh METOJIUKH MOKCKa, cOopa U 00pabOoTKH MH(POPMAIIUU; OCYIICCTBIISITh KPUTUICCKUN aHAIN3 U CUHTE3 MH(OPMAIIUH, TTOITY-
YEHHOU U3 Pa3HBIX HCTOYHHUKOB; IIPUMEHSATH CHCTEMHBIH IMOAXO/ ISl PEIICHUS ITOCTABIICHHBIX 3a7a4.
VYK-1.3 Briageetr HaBbIKaMu MOKMCKA, cOOpa M 00pabOTKH, KPUTHUYECKOTO aHAIM3a U CHHTE3a HH(OpPMAIIMK; CIIOJIb30BaHH CUCTEMHOTO MOAX0/a s

PCIICHMA IMOCTABJICHHBIX 3a1a4.

Huoukamoput 0ocmusicenusn Komne- dmanwl popmuposanus Komnemenyuu Haumenosanue

menyuu OUEHOUHO20 cpeo-
“ (vkazams ece memol uz PIIJ]) “ P
cmea
Jlexyuu Ilpakmuueckue Jlabopamop- Kypcoesoi
Hble 3auamus | npoekm (pa-
3anaAmus
ooma)

VK-1.1, VK-1,2; VK-1.3. Juneinas anzeopa. Juneinas anzeopa. He npeoy- He npeoy- PI'P, KP, mexywuii
Ananumuueckan zeomempus. | Anarumuueckas  2eo- | cmompensl cmompenvl KOHMPOJib, IK3AMEH

Komnnekcnwvie uucna.
Mamemamuueckuil ananus.

Mempus.
Komnnekcnole yucna.
Mamemamuueckuii
ananus.




Ilepeuensv oyenounvix cpedcme no oucyuniune (MooyJio)

1 cemecmp
Ouyenounvle cpeocmea Kon-¢60 Min, oannoe Max, 6anos
(6azoevtit  ypoeens) | (nosvluieHHbBLIL YPOBEHD)
3a04Hoe 0-3//3a0unoe
Pacuemno-epagpuueckan pa- 1 - -
ooma
Konumponvnas paboma 1 10 20
Texywuit Konmposno
Ilocewaemocme - 8 10
Paboma na npaxmuueckux - 10 20
3AHAMUAX
Camocmoamenvnaa paboma - 8 10
IK3amen 1 24 40
Hmozo: 60 100
2 cemecmp
Ouyenounvie cpeocmea Kon-eo Min, éannoe Max, 6annos
(6azoevlit  ypoeenv) | (nosvluieHHbBLIL YPOGEHD)
3a04HOe 3a04HOe
Pacuemno-ecpaguueckan pa- 1 - -
ooma
Konmponvnaa paboma 1 10 20
Tekywyuit Konmpo.io
Ilocewaemocmu - 8 10
Paboma na npaxmuueckux - 10 20
3AHAMUAX
Camocmoamenvnasn paboma - 8 10
IK3amen 1 24 40
Hmozo: 60 100




Wkana oyeHusaHus

Indposoe
BbIpaskeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpPa:KeHHe

Kputepun oleHKH HHIUKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OTan4HO
(3auTeHo)

OrneHka «OTJIIMYHO» BBICTABIAETCS CTYACHTY, €CIIU TEOPETHUECKOE COAEp-
’aHUe Kypca OCBOEHO IOJIHOCTBIO, 6€3 Mpo0eioB; UCUepIbIBAOLIE, [10CIIe-
JIOBaTENIbHO, YETKO M JIOTMUYECKU CTPOMHO M3JaraeT Marepuai; CBOOOIHO
CIpaBisieTCcsl C 3aJadaMM, BOIPOCAMM WU JPYTHMHU BUIAMHM TNPUMEHEHUS
3HAHUU; UCIIOJIB3YET B OTBETE JOMOJIHUTENBHBIN MaTepral Bce MPeaycMOoT-
PEHHBIE IPOrPaMMOM 3alaHMsl BBIIIOIHEHBI, KAUECTBO UX BBIIIOJIHEHUS OLie-
HEHO YMCJIOM 0ajioB, OJIM3KMM K MaKCUMaJIbHOMY; aHATU3UPYET MOIYUeH-
HbIe pe3yJbTaThbl; MPOSABISET CAMOCTOSTENBHOCTh NPU BBHIOJHEHUH 3a]a-
HUH

74 - 86

Xopomuio
(3auTeHO)

OneHka «XOpOIIO» BBICTABIISIETCS CTYyNEHTY, €CIIM TEOPETUUECKOE COAEp-
KaHWE Kypca OCBOEHO IOJIHOCTBIO, HEOOXOAWMBIE MPAKTHUECKHE KOMIIe-
TEHIIMX B OCHOBHOM C(OPMHUPOBAHEI, BCE TPEAYCMOTPEHHBIC POTPaMMOi
o0y4eHus1 yueOHbIE 3a1aHUsl BBIIOIHEHBI, KAYECTBO MX BBIIIOJIHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpAO 3HAET MaTepHai, TPAMOTHO M IO CyIIe-
CTBY HM3JaraeT ero, He JAOMyCKas CYIIECTBEHHBIX HETOYHOCTEHN B OTBETE HA
BOIIPOC.

60 -73

VY noBieTBO-
PHUTEIBHO
(3auTeHo)

OueHKa «yAOBIETBOPUTEIBHO» BBICTABIISIETCS] CTYNIEHTY, €CJIH TEOpETHYE-
CKOE cojiep)KaHre Kypca OCBOEHO YaCTUYHO, HO MPOOeshl HE HOCAT CyIIIe-
CTBEHHOTO XapakTepa, OONBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMON 3a-
JTAaHWI BBITIOTHEHO, HO B HUX UMEIOTCSI OIIMOKH, TP OTBETE HA ITOCTABIICH-
HBIH BOIIPOC CTYAEHT AOIYCKAE€T HETOYHOCTH, HEJOCTATOUHO MPABUJIbHBIC
(dhopMyIHpOBKH, HaOMIOAAIOTCS HApyIIEHHWS JOTMYECKOH IMocie0BaTelNb-
HOCTH B U3JI0’)KEHHUU MTPOTrPAMMHOTO MaTepuaa.

OneHka «3a4TeHO» BBICTABIIAETCS CTY-
JIEHTY, €CIId OTBETHI HA BOIPOCHI IO Te-
MaM JHUCLMIUIMHBI  IOCIEHOBATEIIbHBI,
JIOTHYECKH M3JIOKEHBI, JOIYCKAKTCSA He-
3HAYUTEIbHBIE HEIOYETHl B OTBETE CTY-
JIEHTa, TaKH€ KaK OTCYTCTBHE CaMOCTOS-
TEJBHOTO BBIBOJIA, PEUEBBIC OLIMOKH U TIP

Huxe 60

HeynosnerBo-
PUTEITHHO
(1e 3auTeHO)

OrneHka «HEYIOBJIECTBOPUTEIBHO» BBICTABISETCS CTYICHTY, €CIM OH He
3HAeT 3HAYMTEJIFHOW YacTH MPOTrpaMMHOTO MaTepHuaia, AOIMYCKaeT CyIle-
CTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYAHEHUSIMHU BBITIOHSET
MpaKTUYeCKue padoThl, HEOOXOJWMBbIE TPAKTHYECKHE KOMIETCHIMH HeE
c(hopMHPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMoOn 00y4eHuUs
yueOHBIX 331aHUIl HE BBITIOJIHEHO, KAYEeCTBO UX BBITIONIHEHHS OI[CHEHO YHC-
JIOM 6aJIIOB, OJIM3KUM K MUHUMAIIbHOMY

OLIGHKa «HC 3a4TCHO)» BBICTABIACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT OCHOB-
HBIX TIOHSTHH TEMBI JAUCIUIIIINHBI, HC OT-
B€YaCT HA JOIIOJIHHUTCIIbHBIC 1 HABOAAIINEC
BOIIPOCHI IIpCIioaaBaTeIIA.




IK3ameHauuoHHbvle OuLemol

MUHUCTEPCTBO HAVKH U BBICILIET'O OBPA3BOBAHM ST POCCUNCKON OEJIEPA-
%1%
HmxHexkaMCKuli XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT (unuan) deaepanbHOro rocy1apcTBeH-
HOTO OI0JKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHCcKkuii HallMOHAIBHBIN UCCIIEIOBATEIILCKUM TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpasnenue noocomoexu:
20.03.01 Texnocgeprnas 6ezonacnocms
Cemectp 1
YTBEPXIAIO

3ad.muknom ®MJ] /ﬁiﬂ' ~ T.I. Makycesa
15.03.2023r.

JK3aMeHANMOHHBIN OmiieT Ne 1
M0 JUCUUIUIMHE MATEMATUKA
1. Marpunsl. OcHOBHBIC MTOHATHS. [[eficTBUS Ha/l MaTPUIIAMU.

2. Tlpsimas B mpoctpancTe. Ee ocHOBHBIE ypaBHEeHH. B3anuMHOe pacnonoxeHue nps-
MBIX.
-

o
L W
CocraBurelb %7 T.I'. Makycesa

MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUS POCCUNICKON ®EJIEPA-
onn
HmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUH MHCTUTYT ((prinan) gpenepaabHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTENbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3aHCcKnii HallMOHAJIBHBIN MCCIIEI0BATENBCKAN TEXHOJIOIMYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu: 20.03.01 Texnocgpepnas bezonacrHocmo
Cemectp 1
YTBEPXIAIO

3ad.muknom ®MJ] /”/7/:7\"" ~ T.I. Makycesa
15.03.2023r.

JK3aMeHallMOHHbII OuJiet Ne 2
0 JUCHUIIIMHE MATEMATUKA
1. Hesbipoxnennbie MaTpuiibl. OOpaTHast MaTpuiia. AJTOPUTM BbIUKCIEHHS 0OpaTHOM
MaTpHIIBL.
2. CkansipHoe IPOU3BEJICHUE BEKTOPOB, €r0 OCHOBHBIE CBOMCTBA U HEKOTOPBIE IPUIIO-
KEHUS. R

i
A
CocraBurenb %’7 T.I'. Makycepa



MUHUCTEPCTBO HAVKH U BBICILIET'O OBPABOBAHM ST POCCUINCKON ®EEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HaIlMOHAIBHBIN UCCIIEI0OBATEIIBCKUM TEXHOJIOTHYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu: 20.03.01 Texnochepuas bezonacnocmo
Cemectp 1
YTBEPXIAIO

3ad.mukiiom OMJL /Héf;?v T, Makycea
15.03.2023r.

JK3aMeHAMOHHBIN OmieT Ne 3
[0 JUCLUIUINHE MATEMATHKA

1. Marpuusl. DnemMeHTapHble IpeoOpa3oBaHus MaTpULbl. PaHr MaTpuIibl.
2. Kpussre |l mopsinka. Dmmmric, onpeaesieHue u CBOWCTBA.
~

o

Z

CocraButenb T.I'. Makycea

MMHUCTEPCTBO HAVKMU 1 BBICIIIET'O OFPA30BAHM S POCCUMCKOM ®EEPA-
oun
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dhunman) geaepaabHOro rocyaapCcTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHckuii HallMOHANBHBIN HCCIEI0BATENbCKUIA TEXHOIOTHUECKUI YHUBEPCUTET»

Hanpasnenue noocomosxu: 20.03.01 Texnocghepnas 6ezonacnocms
Cemectp 1

VYTBEPXIAIO
3a¢.muknom ®MJ] /ﬁiﬂr * T.I'. Makycesa
15.03.2023r.

DK3aMeHAIMOHHBII outer Ne 4
[0 JIUCLUIUINHE MATEMATHKA

1. Pemenue cuctem IMHEHHBIX ypaBHeHU. OcHOBHBIE TOHATHSA. Dopmynbl Kpamepa u
Meron ["aycca s pemenust CJIY.
2. Kpussie BTOpOro nopsijika. JIIIHIIC.

.

i
A
CocraBurenb /Héﬁ T.I'. Makycepa



MUHUCTEPCTBO HAVKH U BBICILIET'O OBPABOBAHM ST POCCUNCKON ®E/IEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00Pa30BaTEIBLHOTO YUPEHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 20.03.01 Texnochepuas bezonacnocmo
Cemectp 1

YTBEPXIAIO

-

3a¢.iuknom ®MJ] /"@‘”ﬁ ~ T.I. Makycesa
15.03.2023r.

JK3aMeHAMOHHBIN o0mjieT Ne 5
N0 JUCLUUIUIMHE MATEMATHUKA
1. Cuctembl TMHEWHBIX OJJHOPOAHBIX YpaBHEeHUH. DyHAaMeHTalbHas CUCTEMa pelLie-
HUM.
2. Kpussie BToporo nopsiika. OKpyKHOCTB, 3JUTMIIC, THriepOoa, napadomna. [Ipeobdpa-
30BaHUE yPABHCHHUS JIMHHIT BTOPOrO MOPA/KA K KAHOHHYECCKOMY BUILY.

i
S
CocraBurenb % T.I'. MakyceBa

MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUS POCCUNICKON ®EJIEPA-
onn
HmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUH MHCTUTYT ((prinan) gpenepaabHOro rocy1apcTBeH-
HOTO OI0JIKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3zaHcknii HAIMOHAJIBHBIN UCCIIEI0BATEIbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu: 20.03.01 Texnocgpepnas bezonacrHocmo
Cemectp 1
YTBEPXIAIO
3ad.uxnom GMJT /"@\"ﬁ * T.I'. Makycesa
15.03.2023r.

9K3aMeHAIMOHHDII onj1eT Ne 6
0 JUCIHUIUIMHE MATEMATHKA
1. JlexapToBbI MPSIMOYTOJIbHBIE KOOPJAMHATHI. J[eleHne oTpe3ka B 3aIaHHOM COOTHOIIIE-
Huu. [nomane TpeyroapHuKa.

2. OnpenenuTeny BTOPOTO U TPETHETO Mopsiaka. VIX OCHOBHBIE CBOHCTBA U CIIOCOOBI
BBIYKCIICHHUS.

i
S
CocraButenb % T.I'. MakyceBa



MUHUCTEPCTBO HAVKH U BBICILIET'O OBPABOBAHM ST POCCUNCKON ®E/IEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JPKETHOTO 00pPa30BaTEILHOTO YUPEKIACHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 20.03.01 Texnochepuas bezonacnocmo
Cemectp 1

YTBEPXIAIO

-

3ad.uuxaom ®MJ] /ﬁi’ﬁ ~ T.I'. Makycesa
15.03.2023r.

JK3aMeHAIMOHHBIN OnJieT Ne 7
[0 JUCLUIUINHE MATEMATHKA
1. Tlpsmas nunuda. YriaoBoi koadduiueHt npsmoit. [Ipsimast, 3anannas AByMs TOUKaMH.
HopmanbHoe ypaBHeHue npsmoil. PacctostHue ot Touku a0 npsamoit. [lepeceuenue
JIBYX TIPSIMBIX.
2. Jluauwm |l mopsinka. FHPep60na, OTpeJieJICHUE U CBOMCTBA.

o
Sl
CocraBurelb %’7 T.I'. Makycesa

MUHUCTEPCTBO HAVKHU U BBICIHIEI'O OBPA3ZOBAHUS POCCUNCKON ®OEJIEPA-
1N
HmxHexaMckuii XUMUKO-TEXHOJIOTHYECKU HHCTUTYT (punuan) deaepanbHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTENIbHOTO YUPEKACHUS
BBICIIIEr0 00pa3oBaHUs
«Ka3zaHCckunil HalMOHAJIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET )

Hanpaenenue noocomosxu: 20.03.01 Texnocgpepnas bezonacrHocmo
Cemectp 1
YTBEPXIAIO

3ad.muknom ®MJ] /ﬁi’ﬁ * T.I'. Makycesa
15.03.2023r.

DK3aMeHAIIMOHHBIN OnJieT Ne 8
00 OUCHUIUINHE MATEMATHKA

1. Bextopsl. JIunelinbie onepanuu Haja BekTopamu. KoopauHate! BekTopoB. Hampasms-
FOIINE KOCUHYCHI.
2. Marpuipsl. OCHOBHBIE CBOMCTBA. JIeHCTBUS Ha/I MATPHUIIAMH.

.

o
L W
CocraButelb /‘“/J’? T.I'. Makycesa



MUHUCTEPCTBO HAVKH U BBICILIET'O OBPABOBAHM ST POCCUNCKON ®E/IEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHCcKuii HaIllMOHAJIBLHBIN UCCIIEI0BATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu: 20.03.01 Texnochepuas bezonacnocmo
Cemectp 1

YTBEPXIAIO

-

3a¢.iuknom ®MJ] /"@‘”ﬁ ~ T.I. Makycesa
15.03.2023r.

DK3aMeHAMOHHBIN Omiter Ne 9
0 JUCHMIIIIMHE MATEMATHKA

1. Marpuusl. O6patHast MaTpuiia.
2. Jluaum |l mopsnka Ha mutockocTH. I'unepOoria, onpeaeneHne u CBOMCTBA.
5

i
e
CocraBurenb /"? T.I'. MakyceBa

MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUNICKON ®EJIEPA-
onn
HwmxHekaMcKuit XUMHKO-TEXHOJIOTHUECKUN MHCTUTYT ((rnan) gpenepaibHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3aHcknii HAIMOHAJIBHBIN UCCIIEI0BATEIbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu: 20.03.01 Texnocgpepnas bezonacnocmo
Cemectp 1

YTBEPX/JIAIO

.
i

3ad.muxinom OM/JI /"?ﬂ'ﬁ T Makycesa
15.03.2023r.

IK3amMeHaAUMOHHBIN Omiter Ne 10
00 OUCHUIUIMHE MATEMATHKA

1. BekTopHOe npou3BeeHUE BEKTOPOB U €r0 CBOMCTBA. BhIpaxkeHne BEeKTOPHOTO Mpo-
U3BEJICHUS Yepe3 KoopaAuHaThl. HeKoTopble MpuiokeHus: BEKTOPHOTO MPOU3BEACHHUS.

2. Ompenenurenn. Anredpandeckue JOMOTHEHUS 1 MUHOPEI. Pa3noskenne onpenennre-
JIs1 TIO JIEMEHTaM CTPOKH M CTOJ0NA.

o
L W
CocraBureb /ﬁ T.I'. MakyceBa



MUHUCTEPCTBO HAVKH U BBICILIET'O OBPA3BOBAHU ST POCCUNCKON ®EEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIILCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET»

Hanpaenenue noocomosxu: 20.03.01 Texnochepuas bezonacnocmo

YTBEPXIAIO

.

3ad.mukiiom OMJL /Héf;?v T, Makycea
15.03.2023r.

IK3aMeHALHOHHBIN Outer Ne 11
00 JOUCLHUIUINHE MATEMATHKA

1. CwmemanHOE TPOU3BEICHNE BEKTOPOB U €r0 CBOKWCTBA. BhIpaxkeHre cMEIaHHOTO
NPOM3BEICHUS Yepe3 KOOpAMHATHL. HEeKOTOphIe PUIIOKEHUSI CMEIIAHHOTO TTPOU3BE-
JICHUSL.

2. Jlunwum |l mopsiaka. [TapaGoma, onpenesieHne U CBOKWCTBA.

.

o
Sl
CocraBurelb %’7 T.I'. Makycesa

MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHU S POCCUNICKON ®EJIEPA-
onn
HmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUH MHCTUTYT ((prinan) gpenepaabHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTENbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu: 20.03.01 Texnocgpepnas bezonacrHocmo
Cemectp 1

YTBEPXIAIO
3ad.muxinom OM/JI /H/:j\"ﬂ T Makycesa
15.03.2023r.

JK3aMeHALMOHHBIN Omiaer Ne 12
00 OUCHUIUINHE MATEMATHKA

1. TInockocts u ee ypaBHeHue. OO1ee ypaBHeHHE MI0CKOCTH. HopMmanibHOE ypaBHEHHE
TUTOCKOCTH. PaccTosTHUE OT TOYKH /10 TIIOCKOCTH.
2. Pemenue cucreM ypaBHeHui o opmyiiam Kpamepa.

.

o
L W
CocraButelb /‘“/J’? T.I'. Makycesa



MUHUCTEPCTBO HAVKH U BBICILIET'O OBPABOBAHM ST POCCUNCKON ®E/IEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 20.03.01 Texnochepuas bezonacnocmo
Cemectp 1

YTBEPXIAIO

-

3a¢.iuknom ®MJ] /"@‘”ﬁ ~ T.I. Makycesa
15.03.2023r.

IK3aMeHAMOHHBIN OnjteT Ne 13
[0 JUCUUININHE MATEMATHUKA
1. Tlpsmas nmuHUS B IpocTpaHcTBe. KaHOHWYECKHE U apaMeTpUIeCKUe ypaBHCHUS
TIPSIMOH.
2. CwmenraHHOE MPOU3BEJCHUE BEKTOPOB: OMPEICIICHUE, CBOMCTBA U HEKOTOPBIC TIPHIIO-
JKEHMSL.

i
S
CocraBurenb % T.I'. MakyceBa

MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUS POCCUNICKON ®EJIEPA-
onn
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN MHCTUTYT ((puinan) ¢penepaabHOro rocyaapcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTENbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu: 20.03.01 Texnocgpepnas bezonacrHocmo
Cemectp 1

YTBEPXIAIO
3ad.muxinom OM/JI /gﬂ'ﬁ T Makycesa
15.03.2023r.

IK3aMeHALNOHHBIN Omier Ne 14
00 OUCHUIUINHE MATEMATHKA

1. B3zauMHOe pacnojoXeHHe IIOCKOCTEH.
2. Bekropsl. BekTopHOE IpOM3BEIEHNE BEKTOPOB, €TI0 ONPEIEIEHUE, CBOMCTBA H HEKO-
TOpbIE MPUIIOKEHHUS.

o
L W
CocraBureb % T.I'. MakyceBa



MUHUCTEPCTBO HAVKH U BBICILIET'O OBPABOBAHM ST POCCUNCKON ®E/IEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPEKIACHUS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 20.03.01 Texnochepuas bezonacnocmo
Cemectp 1
YTBEPXIAIO

.

3ad.mukiiom OMJL /gﬂ'ﬁ T, Makycea
15.03.2023r.

IK3aMeHALHOHHBIN ouiter Ne 15
0 JUCHMUIIIIMHE MATEMATHKA

1. BzaumHoe pacnoyioKeHue ABYX MPSMBbIX.
2. Kpussle BTOoporo nopsiaka. OKpy>KHOCTb, JUTUIIC, rutniepOona, mapadona. [Ipeobpa-
30BaHME YpaBHEHUS JIMHUN BTOPOTO MOPAIKA K KAHOHUYECKOMY BHU]LY.
"

o
Al
CocraBureib y“? T.I'. MakyceBa

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3OBAHU S POCCUMCKOM ®EJIEPA-
oun
HwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) genaeparbHOTO ToCcyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHckuii HallMOHANBHBIN MCCIIEI0BATENbCKUIA TEXHOIOTHUECKUIN YHUBEPCUTET»

Hanpasnenue noocomosxu: 20.03.01 Texnocghepnas 6ezonacnocms
Cemectp 1

VYTBEPXIAIO
3ad.muknom ®MJ] /"@\"ﬁ * T.I'. Makycesa
15.03.2023r.

IK3aMeHAUMOHHBIN Ouiier Ne 16
[0 JUCIHUIUIMHE MATEMATHKA

1. CucreMbl TMHEHHBIX OJHOPOIHBIX ypaBHEHUI. DyHIaMeHTalIbHAS CUCTEMA pellle-
HUH.
2. Tlpsmas Ha mIOCKOCTU. Pa3nuyHbIe BUIBI YPaBHEHHsI IPSMOM Ha TUIOCKOCTH.

o
L W
CocraBureb /ﬁ T.I'. MakyceBa



MHWHHUCTEPCTBO HAYKHU U BEICHIEI'O OBPA30OBAHUS POCCUMCKOI ®EJ/EPA-
onn
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OIOJIKETHOTO 00pa30BaTEeIbHOTO YUPEKACHUS
BBICIIET0 00pa30BaHUs
«KazaHckuii HaIlMOHAIBHBIN UCCIIEIOBATEIIbCKUN TEXHOJIOTHYECKU I YHUBEPCUTET»
Hanpasnenue noocomosxu: 20.03.01 Texnocghepnas 6ezonacnocms
Cemectp 1

YTBEPXIAIO

.

3ad.mukiiom OMJL /Héf;?v T, Makycea
15.03.2023r.

IK3aMeHALUOHHBIN ouier Ne 17
00 JOUCLHUIUINHE MATEMATHKA

1. Onpenenutenu BTOPOTO U TPEThero nopsiaka. Ux ocHoBHbBIE cBOMCTBA. MUHODPHI U
anredpandyeckue T0NOTHEHHUS.
2. Jlunum |l nopsaka. Dnurc, ero onpezeneHue U CBONCTRA.
]

o

Z

CocraButenb T.I'. Makycea

MMHUCTEPCTBO HAVKM U BBICIIIET'O OBPA30BAHU S POCCUMCKOM ®EEPA-
oun
HwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) genaeparbHOTO ToCcyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHckuii HallMOHANBHBIN MCCIIEI0BATENbCKUIA TEXHOIOTHUECKUIN YHUBEPCUTET»

Hanpasnenue noocomosxu: 20.03.01 Texnocghepnas 6ezonacrocms
Cemectp 1

YTBEPXIAIO

-

3ad.muknom ®MJ] /ﬁiﬂr * T.I'. Makycesa
15.03.2023r.

IK3aMeHAUMOHHBIN Outer Ne 18
[0 JUCIHUIUIMHE MATEMATHKA

1. BzauMHOe pacnojoXeHHe ABYX MPSIMBbIX.
2. Kpussie BToporo nopsinka. OKpyKHOCTB, 3JUTUIIC, THIIepOoa, mapadomna. [Ipeodpa-
30BaHUC YpaBHCHUA JIMHUHA BTOPOTO MOpAJIKAa K KAHOHUYECKOMY BUOY.

.

i
A
CocraButenb %’7 T.I'. MakyceBa



MUHUCTEPCTBO HAVKH U BBICILIET'O OBPABOBAHM ST POCCUNCKON ®E/IEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 20.03.01 Texnochepuas bezonacnocmo
Cemectp 1

YTBEPXIAIO

-

3a¢.iuknom ®MJ] /"@‘”ﬁ ~ T.I. Makycesa
15.03.2023r.

IK3aMeHAIMOHHBIN OnJteT Ne 19
[0 JUCLUIUINHE MATEMATHKA

1. BsaumHoe pacnonoxeHue MI0CKOCTeH.
2. Kpussle BToporo nopsiika. OKpyKHOCTb, 3JUIMIIC, runepOoa, napadona. [Ipeodpa-
30BaHUC YPABHCHUA JIMHUH BTOpPOI'0O NMopAJAKa K KAHOHMYECKOMY BUY.
-

o
L W
CocraBureib /ﬁ T.I'. MakyceBa

MMHUCTEPCTBO HAVKM 1 BBICIIIET'O OFPA30BAHMSI POCCUMCKOM ®EEPA-
"
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dhunuan) ¢peaepaaibHOro rocyaapcTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BBICILIETO O0Opa30oBaHUs
«Ka3zaHckuii HallMOHANBHBIN MCCIEI0BATENbCKUIA TEXHOIOTHUECKUN YHUBEPCUTET»

Hanpasnenue noocomosxu: 20.03.01 Texnocghepnas 6ezonacnocms
Cemectp 2

YTBEPXIAIO
3ad.mukinom ML /gﬂ'ﬁ T Makycesa
15.03.2023r.

DK3aMeHAMOHHBIN onyteT Ne 1
00 OUCHUIUINHE MATEMATHKA

1. uddepenunansubie ypaBHeHus | mopsaka (¢ pa3aensonMMUCs IEPEMEHHBIMH).
2. OmnpeneneHnblii uaTerpai. OCHOBHbIE CBOMCTBA OIPEICIEHHOI0 HHTErpaa.
‘sl

o
L W
CocraBureb /ﬁ T.I'. MakyceBa



MUHUCTEPCTBO HAVKH U BBICILIET'O OBPABOBAHM ST POCCUNCKON ®E/IEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pa30BaTEILHOTO YUPEKICHUS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 20.03.01 Texnochepuas bezonacnocmo
Cemectp 2

YTBEPXIAIO
3ad.mukiiom OMJL /H/:j\"ﬂ T, Makycesa
15.03.2023r.

DK3aMeHAMOHHBIN Omer Ne 2
[0 JIUCLUIUIMHE MATEMATUKA

1. Juddepenunanbupie ypaBHeHus | mopsiaka (0XHOPOIHBIE).
2. HeomnpeneneHHbI HHTETPA: HEMIOCPEICTBEHHOE HHTETPUPOBAHUE.
5

i
Sl
CocraBurelb /"éﬁ T.I'. Makycesa

MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUNICKOI ®EJIEPA-
onn
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN MHCTUTYT ((rinan) gpenepaibHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BbICLIETO 00pPa30BaHUS
«Ka3aHcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu: 20.03.01 Texnocgpepnas bezonacrnocmo
Cemectp 2

VYTBEPXIAIO
3ad.muknom ®MJ] /ﬁiﬂr * T.I'. Makycesa
15.03.2023r.

IK3aMeHALMOHHBIN OnJieT Ne 3
[0 JOUCIUIUINHE MATEMATHKA

1. uddepenunansusie ypaBHeHus | nmopsiaka (JTMHEHHbIE).
2. TlpunoxeHus onpeneneHHOro HHTETpaia K BEIYUCICHUIO TUIOMIa el MI0CKuX Guryp.
]

o
L W
CocraButelb %7 T.I'. Makycesa



MUHUCTEPCTBO HAVKH U BBICILIET'O OBPA3BOBAHU ST POCCUNCKON ®EEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 20.03.01 Texnochepuas bezonacnocmo
Cemectp 2

YTBEPXIAIO
3ad.mukiiom OMJL /H/:j\"ﬂ T, Makycesa
15.03.2023r.

DK3aMeHAIMOHHBIN ouieT Ne 4
00 JOUCLHUIUINHE MATEMATHKA

1. HMuddeperumanmyst ypaBaenus |1 mopsijaka (ypaBHeHue beprymm).
2. Bpruuciienue mionaaei miockux GuUryp ¢ moMoubo OnpeaeieHHOr0 HHTErpaa.

i
Sl
CocraBurelb /"éﬁ T.I'. Makycesa

MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUNICKON ®EJIEPA-
onn
HwmxHekaMCKuit XUMHKO-TEXHOJIOTUUECKUN MHCTUTYT ((unan) ¢penepaabHOro rocyaapcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BbICLIETO 00pPa30BaHUS
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu: 20.03.01 Texnocgpepnas bezonacrnocmo
Cemectp 2

VYTBEPXIAIO
3ad.muknom ®MJ] /ﬁiﬂr * T.I'. Makycesa
15.03.2023r.

DK3aMeHAIMOHHBI Ouaer Ne 5
0 JAUCHUIIIINHE MATEMATHUKA

1. duddepenunansHple ypaBHEHUS 2 MOPsIIKA, JOMyCKAIOIINe TOHMKEHHUE MOPSIKa.
2. HeompeneneHHbIi HHTErpall: MHTETPUPOBAHHE IO YACTSIM.
-

i
A
CocraBurenb /Héﬁ T.I'. MakyceBa



MUHUCTEPCTBO HAVKH U BBICILIET'O OBPABOBAHM ST POCCUNCKON ®E/IEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JPKETHOTO 00pPa30BaTEILHOTO YUPESHKIACHUS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 20.03.01 Texnochepuas bezonacnocmo
Cemectp 2

YTBEPXIAIO
3ad.mukiiom OMJL /g’w  TUT. Makycesa
15.03.2023r.

JK3aMeHALMOHHBII OmJjer Ne 6
[0 JUCLHUIUINHE MATEMATHKA

1. ®yHKIUM HECKOJBKUX MepeMeHHbIX. O0nacTh onpeaeneHus. JIuHuu ypoBHs.
2. HeonpeneneHHbII HHTETPAT: METO 3aMCHBI TICPEMEHHBIX.

o
Al
CocraBureib y“? T.I'. MakyceBa

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHUS POCCUNICKON ®EJIEPA-
onn
HwmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUH MHCTUTYT ((riinan) gpenepaabHOro rocy1apcTBeH-
HOTO OI0JIKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BbICLIETO 0OpPa30BaHUS
«Ka3zaHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET

Hanpaenenue noocomosxu: 20.03.01 Texnocgpepnas bezonacrHocmo
Cemectp 2

VYTBEPXIAIO
3ad.muknom ®MJ] /‘;@w ~ T.I. Makycesa
15.03.2023r.

DK3aMeHAIMOHHBIN Omiaer Ne 8
0 JAOUCHUIIIINHE MATEMATHKA

1. Tlpaswo Jlonurans. PackpeiTe HEOTpeIeIeHHOCTEMH.
2. OmnpeneneHnblii nHTETpai. OCHOBHBIE CBOWMCTBA. BhIuncieHne onpeneneHHOro HHTe-
rpania.

i
e
CocraButenb ﬁ T.I'. MakyceBa



MUHUCTEPCTBO HAVKH U BBICILIET'O OBPABOBAHM ST POCCUNCKON ®E/IEPA-
%1%
HmxHexaMCKU XMMHKO-TEXHOJIOTHYECKHU HHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 20.03.01 Texnochepuas bezonacnocmo
Cemectp 2

YTBEPXIAIO
3ad.mukiiom OMJL /H/:j\"ﬂ T, Makycesa
6.06.2020 1.

JK3aMeHAIMOHHBI Omjaer Ne 9
[0 JUCLUIUINHE MATEMATHKA

1. TlonsTue nepBooOpa3HOil U HeompeaeneHHOro nurerpaia. OCHOBHbIE CBOMCTBA He-
OIIPEAEIEHHOr0 HHTErpaa.
2. OyHKIUHM HECKOJBKUX MepeMeHHbIX. DkcTpemymbl OHIT.
-y

CocTaBuTEb %Zw ' T.I'. MakyceBa

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHUS POCCUNICKON ®EJIEPA-
onn
HwmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUI MHCTUTYT ((puiinan) gpenepaabHOro rocyaapcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BbICLIETO 00pPa30BaHUS
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKANA TEXHOJIOTMYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu: 20.03.01 Texnocgpepnas bezonacrHocmo

Cemectp 2
. YTBEPXIAIO
3ad.muxinom OM/JI /"ét?v T Makycesa
15.03.2023r.
JK3aMeHANIMOHHBII Ouier Ne 10
0 JUCHUIIIMHE MATEMATUKA

1. HccnenoBanue (GyHKIMU IpU TOMOIIM NTEPBOM MPOU3BOJHOM: BO3pacTaHue U yObIBa-
HUE QYHKIMH, TOUKH SKCTPEMyMa.
2. Hexotopbie mpHUI0KEeHHS OTIPEIEIIEHHOTO HHTETpala: BEIYUCICHHE TUTOMIAIeH moc-

KUX (uryp.
-

o
L W
CocraButelb %7 T.I'. Makycesa



MUHUCTEPCTBO HAVKH U BBICILIET'O OBPABOBAHM ST POCCUNCKON ®E/IEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 20.03.01 Texnochepuas bezonacnocmo
Cemectp 2
YTBEPXIAIO

.

3ad.mukiiom OMJL /Héf;?v T, Makycea
15.03.2023r.

DK3aMeHaMOHHBI Omiaer Ne 11
00 JUCHUIUINHE MATEMATHKA

1. HccnenoBanue (HyHKIIMH IPU TIOMOIIH MPOU3BOAHOM: BEITYKIOCTh H BOTHYTOCTh
KpPHUBOI1, TOUKH Ieperuoa.
2. HeonpeneneHHbIil HHTErpal: HHTETPUPOBAHKUE PALIMOHATBHBIX IPOOEH.
"

o

Z

CocraButenb T.I'. Makycea

MMHUCTEPCTBO HAVKMU 1 BBICIIIET'O OFPA30BAHMSI POCCUMCKOM ®EEPA-
oun
HwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) genaeparbHOTO ToCcyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICILIETO O0Opa30oBaHUs
«Ka3zaHckuii HallMOHANBHBIN MCCIIEI0BATENbCKUIA TEXHOIOTHUECKUIN YHUBEPCUTET»

Hanpasnenue noocomosxu: 20.03.01 Texnocghepnas 6ezonacnocms

Cemectp 2
YTBEPXIAIO
3ad.muxinom ML /"éfz"f T Makycesa
15.03.2023r.

DK3aMeHAUNOHHBIN Ouiaer Ne 12
no jaucouriinae MATEMATHKA

1. UccnenoBanue pyHKIMH IIPH IOMOIIM IPOU3BOJHON: HAaNOOIbIlIee M HAUMEHbIIIee
3Ha4YeHHe PYHKLIUH.

2. Tlonsatne o HECOOCTBEHHBIX MHTETpaaX. AOCONIOTHO U YCIOBHO CXO/SIINECS HHTE-
rpajbl. R

o
Aol
CocraBurenb %’7 T.I'. MakyceBa



MUHUCTEPCTBO HAVKH U BBICILIET'O OBPABOBAHM ST POCCUNCKON ®E/IEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 20.03.01 Texnochepuas bezonacnocmo

Cemectp 2
YTBEPXIAIO

-

3ad.uuxaom ®MJ] /ﬁi’ﬁ ~ T.I'. Makycesa
15.03.2023r.

JK3aMeHAIMOHHBIN OmJjer Ne 13

[0 JUCLUIUINHE MATEMATHKA

1. KowmmnekcHsie yrcna. @opMbl 3aITUCH KOMIUIEKCHBIX YHCET.
2. TlpunoxeHus OnMpeneIeHHOTO HHTETpalia K BEIUMCIICHHIO TUIOIACH MITOCKUX QHTYp.
]

o

Al
CocraButenb 2 T.I'. Makycea

MMHUCTEPCTBO HAVKU 1 BBICIIIET'O OFPA30BAHM S POCCUICKOM ®EEPA-
oun
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) genaeparbHOTO ToCyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BBICILIETO 00Opa30BaHUs
«Ka3zaHckuii HallMOHANBHBIN HCCIEI0BATENbCKUIA TEXHOIOTHUECKUI YHUBEPCUTET»

Hanpasnenue noocomosxu: 20.03.01 Texnocghepnas 6ezonacnocms

Cemectp 2
YTBEPXAIO

-

3a¢.muknom ®MJ] /ﬁiﬂr * T.I'. Makycesa
15.03.2023r.

JK3aMeHANMOHHBIN Oujier Ne 14
0 JIUCUUTUTHHE MATEMATHKA
1. Omnpenenenue nepBooOpazHoii. Teopema 0 6ECKOHEUHOM MHOXKECTBE MEPBOOOPAZHBIX

JUTSL TaHHOW (DyHKIIUU.
2. KommekcHble uncna. OCHOBHBIE IEHCTBHS HAJl HUMH.
"

o

Al
CocraBuTenb 2 T.I'. Makycea
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HmxHexaMCKuii XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-

HOT'O OFOJDKETHOTO 00Pa30BaTEIBHOIO YUPEKICHUSI
BBICIIETO 00pPa30BaHUS

«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 20.03.01 Texnochepuas bezonacnocmo

Cemectp 2

YTBEPXIAIO

.

3ad.mukiiom OMJL /g’w  TUT. Makycesa
15.03.2023r.

JK3aMeHAMOHHBI Omjer Ne 15
[0 JUCLHUIUINHE MATEMATUKA

1. TlonsTtue onpenenenHoro uHrerpaina. OCHOBHBIE CBOMCTBA OMPEIEICHHOIO HHTETpa-
na. ['eomeTpuueckre NpuioKeHus ONpeAeIeHHOro NHTerpaia (Iomnaib II0CKON

burypsr).

2. Juddepennmanbubie OAHOPOIHBIC YpaBHEHUS 2 MOPAIKA C TOCTOSIHHBIMU KO3 u-

OUCHTaAMU

o
L W
CocraBureib % T.I'. MakyceBa

IK3aMeH

Kpurepun onieHKH YCTHBIX OTBETOB 00y4al0IIUXCS

OTBeT OLEeHNBAETCS OTMETKOM «5», eclii 00ydJaroMHCs: TTOJIHO PACKPBLI COAEpxKa-
HHUe MaTepuaia B o0beMe, IPeJyCMOTPEHHOM MPOrpaMMOi; U3JI0KUII MaTepuan rpa-
MOTHBIM SI3bIKOM, TOYHO HCIOJIb3YSl SKOHOMETPHUUECKYIO TEPMUHOJIOTHIO U CUMBOJIH-
KY, B ONPEACIEHHON JOrMYECKOM IOCIEI0BAaTEIbHOCTH; IPABMIIBHO BBIIIOJHWI PH-
CYHKH, YepTeXH, IpaUKH, COIMMYTCTBYIOIINE OTBETY; MOKa3ajl YMEHUE WIIOCTPUPO-
BaTb TEOPHIO KOHKPETHBIMU IIPUMEpPaMH, IPUMEHATh €€ B HOBOW CUTyalluu MpHU BbI-
MOJIHEHUH MPAKTHYECKOT0 3a/laHusl; IPOJIEMOHCTPUPOBAJI 3HAHNE TEOPUHU paHee U3Y-
YEHHBIX CONMYTCTBYIOUIMX TeM, C(OPMHUPOBAHHOCTb U YCTOWYMBOCTH MCIOIb3YEMBIX
IpU OTBETE€ YMEHMUI M HABBIKOB; OTBEYAJl CAMOCTOSATEIbHO, 0€3 HABOASIIUX BOIMpPO-
COB IIPENOJIaBaTEINsl; BO3MOXHBI OJIHA — JIBE€ HETOUYHOCTH IIPU OCBEIIEHUE BTOPOCTE-
MEHHBIX BOIPOCOB WJIM B BBIKIIAJKAX, KOTOPbIEe 00yYalOUIUIiCcs JIETKO MCHpPaBUI MO-
cJie 3ameuanus npenoaasarens, ot 86 1o 100 % yyeOHnoro maTepuaa.

OTBeT OlIeHUBAETCSI OTMETKOM «4», €Clli YIOBIETBOPSET B OCHOBHOM TpeOOBaHUSAM
Ha OLIEHKY «5», HO MPHU ITOM UMEET HEKOTOPHhIE U3 HEAOCTATKOB: B MU3JIOKEHUH JI0-
MyIeHbl HeOoblne NpoOesbl, He CKa3UBIIEe YIKOHOMETPUUECKOE CO/IepKaHUE OT-
BETa; JOIMYUIEHbI OJIUH — JIBa HEJAOYETA MPU OCBEIIEHUH OCHOBHOTO COAEpPKaHUS OT-
BETa, UCTIPABIICHHBIE MTOCJIE 3aMEYaHMsl TTPENOo1aBaTelis; JOMYIIEHBI OMMUOKa Wi 00-
Jiee JBYX HEI0YETOB P OCBEIICHMH BTOPOCTENEHHBIX BOIPOCOB UJIM B BBIKJIAIKAX,
JIETKO WCTIPaBIIEHHBIE TMOCJE 3aMeYaHus mpernogaBatens, oT 74 mo 83 % ydeOHOrO
Marepuana.

OtMeTKa «3» CTaBUTCA B CIEAYIOIIMX CIIydasx: HEMOJHO PACKPBITO COJAEpKaHUE
MarepHaia (colep)kaHue M3JI0KEHO (pparMeHTapHO, HE BCErja MOCIETOBATENBHO),

Max 40
0aJ110B
Banasl
35-40 oOaxn-
JIOB

30-34 Gamra
24-29 oOai-
JIOB




HO TIOKa3aHO o0Illee MOHMMaHHe BOMpoca M MPOJAEMOHCTPUPOBAHBI YMEHHMS, 10CTa-
TOYHBIC JUIsI YCBOEHHUS MPOrPAMMHOIO MaTepuasa; UMEIUCh 3aTPYIHEHHS WIH J10-
MyILIEHbl OMMUOKK B ONpeAeICHUN TEPMUHOJIOTUU JUCUUIUIMHBI, YePTekKaxX, BbIKIaI-
KaX, UCIIPaBJICHHBIC MOCJIE HECKOJIBKUX HABOJSIIMX BOIMPOCOB IMPENoaaBarelis; o0y-
YaroIUcsS He CIPaBUIICS C MPUMEHEHHEM TEOPHH B HOBOUM CUTYaI[MU MIPH BBINOIHE-
HUU TPAKTHYECKOTO 3aJaHUsl, HO BBITIOJHIII 33JIaHUsI 00S3aTEILHOTO YPOBHSI CIIOXK-
HOCTHU IO JIaHHOM TeMe; MPH JOCTATOYHOM 3HAHWU TEOPETUUYECKOr0 MaTepHalia Bbl-
sIBIIEHA HEAOCTaTOYHas C(hOPMHUPOBAHHOCTH OCHOBHBIX YMEHUH U HaBBIKOB, 0T 60 10
73 % y4eOHOrO Marepuana.

OTMeTKa «2)» CTaBUTCS B CIIAYIONIUX CIydasx: HE PaCKpPbITO OCHOBHOE cojiepkanue | 1-23 Gamna
y4eOHOro mMaTepuaia; oOHapy)KEHO He3HaHUE OOyJaroImuUMcs OoJblield Ui Hanbo-
Jiee BKHOW YacTH y4eOHOTO MaTepuana; JOMYIICHBl OMIMOKH B ONPEICICHUH TOHS-
TUH, NIPH UCIIOJIH30BAHUU TEPMHUHOJIOTUHU JUCIUILTUHBI, B PUCYHKAX, YePTEeKaX WIH
rpadukax, B BBIKJIAJKaX, KOTOPhIC HE HCIPABJICHBI IOCIEC HECKOJBKUX HABOJISIINX
BONPOCOB npenoaBatess, MeHee 60 % yueOHOro marepuaia.

O0mas ki1accupurkanus oUOOK

[Ipu oneHke 3HaHUI U YMEHUH ydalUuXcsl yUUTHIBAIOTCS BCE OLIMOKU (rpyOble U HETpy-
ObIC) U HEAOUYETHI.
I'pyObIiMu cuuTaOTCS OIIMOKM: HE3HAHUE ONPEEIICHUSI OCHOBHBIX IIOHSTUN, 3aKOHOB, IPAaBUJI,
OCHOBHBIX TOJIOKEHHUI TE€OpUH, HE3HAHUE (POPMYJI, OOIIETPUHSATHIX CHMBOJIOB 0003HAYEHUI Be-
JIMYUH, €IMHUL UX U3MEPEHUs; HE3HAHUE HaMMEHOBAaHUM €IMHMI] U3MEPEHMSI; HEYMEHUE BblJle-
JUTh B OTBETE IJIaBHOE; HEYMEHHUE IPUMEHSATh 3HAHUSA, AJITOPUTMBI JIJISl pELICHUs 3a7a4; HeyMe-
HUE JIeJIaTh BBIBOABI M 00OOIIEHHS; HEYMEHUE YNTATh U CTPOUTH IpadUKH; HEYMEHHE MOJIb30-
BaThCs MEPBOMCTOYHUKAMH, YUCOHHUKOM U CIIPAaBOYHUKAMU; TIOTEPs] KOPHSI WM COXPAHEHUE MO-
CTOPOHHETO KOpHS; oTOpachkiBaHue 06€3 00BSICHEHHI OJTHOTO U3 HUX; pABHO3HAYHBIE UM OIINOKH;
BBIYUCIIUTENbHbIE OIMOKHU, €CIIM OHU HE SIBJISIIOTCS] OMUCKOM; JTOrMYECKHE OIIUOKH.
K Herpy0bIM omm0kam OTHOCSTCHA: HETOYHOCTh (POPMYJIMPOBOK, ONPECIICHUN, TOHITUM, TEO-
pHil, BBI3BaHHAs HEMIOJIHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OINPENEISIEMOrO MOHATUS WU 3aMe-
HOM OJTHOTO - JIBYX U3 3TUX MPU3HAKOB BTOPOCTENEHHBIMU; HETOUHOCTh IpaduKa; HepaloHalb-
HBI METOJ] PELICHNUs 3a]laui WIM HEJOCTaTOUYHO MPOyMaHHBIN IJIaH OTBeTa (HapylleHHue JIOru-
KM, TIOJIMEHA OTAEJIbHBIX OCHOBHBIX BOIPOCOB BTOPOCTENEHHBIMH); HEpaIlMOHAIbHBIE METObI
paboThI CO CIPAaBOYHON U JPYroi JIUTEpaTypoil; HEyMeHHe pelaTh 3a1a4H, BHIIOIHITD 3alaHuUs
B 00LIEM BHIE.
Hepoueramu sIBIASIIOTCSI: HEpAIMOHAIbHbIE IPUEMbI BRIYUCIEHUH 1 peoOpa3oBaHmii; HEOpeK-
HOE BBITIOJTHEHUE 3aMKCeH, YepTexKeH, CXxeM, rpaduKoB.




MMHUCTEPCTBO HAVKM U BBICIIIET'O OEPA30BAHMS POCCUCKOU ®EJEPA-
11041

HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunnan) geaepaabHOTro rocyaapCcTBeH-
HOTO OIO/KETHOTO 00pa30BATEIBHOTO YUPEIKIACHUS
BBICIIETO 00pa30BaHMS
«Ka3zaHCKui HAITMOHAIBHBIN UCCIIEI0BATEIILCKUN TEXHOJIOTMYECKUI YHUBEPCUTET»

KoMniekT 3aganuii as KOHTpOJ’[BHOﬁ paﬁoTbI AJS CTYACHTOB 32a0YHOI'0 OTACJICHUSA
IO JUCHUINIIMHE Mamemamuxka

Koumponvnasa paooma 1. Jiuneiinas anredpa (onpeaeanTesin, MATPUIbI, pellieHHe CHCTEM
JINHENHBIX YPABHEHUH, 1eliCTBUS HA/l BEKTOPaMM). AHAJIUTHYecKasi TeomeTpus. Martema-
THYecKHi aHau3 (AU depeHunaTbHOEe U HHTETPAJbHOE HCYKMCIeHHe (PyHKIIUN OHOM Ie-
PEeMEHHOI).
3aganue 1. Pemmuth cuctemy ypaBHeHuil no gopmynam Kpamepa u ucnomnb3ys oOpaTHyIO Mat-
puiy.

x+y-32=0,

3X+2y+2z=-1,
X—Yy+52=-2.

3aodanue 2. Pemiuth cucteMy ypaBHEHHI MeTo10M [aycca.

3aganue 3. Haiitu paccrosiHue oT Touku Mo 10 TNIOCKOCTH, MPOXOASIIEH yepe3 Tpu TOUKu M1,
Mo, M,

Mi(1;1;,-1), M2(2;3;1), Ms(3;2;1), Mo(-3;-7;6).

3ananue 4. Hanwcarh ypaBHEHHE [UIOCKOCTH, MPOXOJAIICH depe3 TOUKY 4 MepreH UKy IIPHO
Bektopy BC .
A(2;5-3), B(7;8,-1), C(97;4).

3ananme 5. Haiitu yron mexxay rutockoctsimu X + 2y —22—-7=0, Xx+y—-35=0.

3ananme 6. Haiitu koopIuHaThl TOUKH A4, paBHOYJaJleHHOH OT Touek B u C.
A(x;0;0), B(-2;,-4,-6), C(-1;,-2;-3).

3aganmne 7. HammcaTh KaHOHMYECKUE YpaBHEHHS MPSIMOH, 3aJJaHHOM KaK MEpeCceueHUe IBYX
iockocTei: 2X —3y—22+6=0, x—-3y+z+3=0.

3ananme 8. Haiitu TOUKy nepeceyeHust MpsIMOM U TIIOCKOCTH.
X=7 _ y-3 z+1
3 1 -2

3ananme 9. Haiitu Touky M’ , cummeTpuuHyto Touke M OTHOCHTENIBHO IIIOCKOCTH

2X+y+72-3=0




M(-2;0;3), 2x—2y+10z+1=0.

3aganue 10. Beramcnuts npuOmmKkeHHO ¢ TOMOIIbio auddepenimana:

y=1/J2x+1, x=158,

3x6 +4)c4 —x2 -2

3aganue 11. Haiitu npousBogHyto: Y =
15 1+ x2

3aganue 12. Haiiti mpou3BoAHbBIC (DYHKIIHIA:

11 y= ex Lo y=cos~/sinx.13. y=x*In(x+1).14. y :arccosiz.
e X

Konumponvnan paooma 2. Mamemamuueckuii ananu3 (WHmezpaivHoe ucHucieHue
dyuKyuu 00HOI U HECKONbKUX NepeMEeHHbIX, meopus Oudhepenyuanvrovix ypasnenuit).

3amanue 1. Haittu Bce BO3MOXKHBIE uacTHble TpowsBomHbie |l mopsoka mnst dyHKIMN

z=2x° V- 7xy2.
3aganme 2. Haiitu nonueii muddepennuan pyskuun — Z = /x> +y> .

2 >

= N 2
3ananme 3. Haiitu pemenue 3agaun Komm: v 2 — _ y(@) =1-
X

3ananue 4. Haiitn pemenne 3anaun Komm: xy'+ y = xy2

Y=L

3aganue 5. Bcnomuure, Kak ycTpoeHO 00llee pelleHne JIMHEHHOro HE0JHOPOAHOro tuddepeHiu-
aJbHOro ypaBHeHus. Permre cnemyroniee nuddepenipansaoe ypapaenue Il mopsika:

y' =4y =f(x).
a) f(x)=4x3; 6) f(x)=3e>";
1/+/2 arcsiny 1 arccosy
3apaunue 6. 3smenuts nopsmok unrerpuposanus:  [dy [ fdx+ [dy [fdx.
0 0 1J2 0

3apanue 7. Beraucouts: || (54x2y2 +150x4y4)dxdy, D:x=1, y= x3, y =—JX.
D

Kpurepun oieHKH NHCbMEHHBIX KOHTPOJIbHBIX padoT:

OtBer oneHuBaeTcst 0TMeTKOi «5» (16-20 6aymoB), eciu: paboTa BBIMOIHEHA MMOJHOCTHIO; B
JIOTUYECKHUX PACCYX JACHUSIX U OOOCHOBAHUU PEILIEHUS HET MPOOEIOB U OIIMOOK; B PEIICHUN HET
MaTeMaTHYeCKUX OUIMOOK (BO3MOXKHBI HEKOTOpPbIE HETOYHOCTH, OIUCKHU, KOTOpas HE SBIISETCS
CJIEZICTBHEM HE3HAHWS WJIM HETIOHUMAaHWs y4eOHOro MaTtepuaina), T.€. NMPABHILHO BBITIOJIHEHO
86—100 % paboTHL.

Ormerka «4» (11-15 6a/10B) CTaBUTCS B CICAYIOIIMX CAy4asx: paboTa BBHIMOJHEHA ITOJHO-
CThbIO, HO OOOCHOBAHUS IIarOB PELICHHUsS HEJOCTATOYHBI (€CIM yMEHUE 00OCHOBBIBAThH PACCyXk-



JIEHUSI HE SBJSUIOCH CIICUATbHBIM OOBEKTOM MPOBEPKH); MOMYIICHBI OJHA OIIMOKA, WM €CTh
JIBa — TPU Hel04€Ta B BBIKJIA/IKaX, PUCYHKaX, YepTexax WiK rpagukax (€ciu 3T BUAbI padoT He
SIBIISTUCH CTICIIHATBHBIM O0BEKTOM IMPOBEPKH ), T.€. IPABIILHO BBITOIHEHO 74—84 % paboThI.
Ormerka «3» (5-10 6a/10B) CTaBUTCS, CCIIU: JIOMYIICHO He Oojiee ABYX OMIMOOK WM Oosee
JIBYX — TPEX HEJOYETOB B BBIKIAJKAX, YepTekax WM rpadukax, HO oOydarommiics oOnagaer
00s3aTeNIbHBIMU YMEHUSIMU 110 IIPOBEPSEMO TeMe, T.€. MPaBMWIbHO BbIoIHEHO 60 —73 % pabo-
THI.

Otmerka «2» (0 - 4 6aj1a) CTaBUTCS, €CIIU: JIOMYIIECHBI CYIIECTBEHHBIC OIMMNOKH, TTOKA3aBIIHE,
4yT0 O0ydJaromuiicss He 00JaaeT 00sM3aTeNIbHBIMA YMEHUSMH 110 JJAHHOH TeMe B IMOJHOW Mepe,
T.€. BbIOJIHEHO MeHee 60 % paboThl.

OrneHka bamel
5 16-20
4 11-15
3 5-10
2 0-4
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