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Cocrasurens POC: W%/ -

Jouent uukina OMJI T.I'. MakyceBa

®OC paccMmoTpeH U 0100peH Ha 3acelaHiy LUKJIa (PU3UKO-MATEMATHYECKHX JIUCIIH-
TUTHH, TpoToKoJ oT oT 15.03.2023 r. Ne 7.

3as. mukiaomM OM/] W//’ T.I'. MakyceBa

COI'JIACOBAHO

IIportokon 3acenanus kadeapsi HXC, peanusyioueii MoAroToBKy 0CHOBHO# 00pa-
30BaTebHOM nporpamMmel ot 12.04.2023 r. Ne 8.

3as. kadeapoit ;%;‘/ P.3. ArzamoB

JKcnepr:

OtsercrBenHsbiii 3a OOTI, pazpaboTunk yueOHOrO MjaHa:

noueHT Kadempsr HXC %& A.W. HoBoxunoBa



llepeyeHb KomnemeHuuii u um?uxamopoe docmuxceHusn KOMHGm&HuUﬁ C yKasaHuem smarnoe d)OpMUpOGGHUﬂ e rnpouyecce oceoeHuAa

ducyunauHol
Komnerenmus:
YK-1 Crioco0eH OCyIIEeCTBIATh MOUCK, KPUTHYCCKHUN aHAIU3 U CUHTE3 WH(OPMAIUU, MPUMEHSITh CHCTEMHBIN MMOAXO/ IS PEIICHUs TTOCTABIIEH-
HBIX 3a7a4.

I/IHI[I/IKaTOpLI JOCTHIXKCHUSA KOMIICTCHIINN

1.1 3HaeT METOMKH MOUCKa, cOopa U 00paboTKH MH(POpPMAIIUK; aKTyalbHbIE POCCHICKHE U 3apyO0eKHbIe HCTOYHUKN MHGOpMaIuu B cdepe mpodec-
CHUOHAJILHOM JEATEIIbHOCTH; METOJI CHCTEMHOT'O aHAJIH3a.
1.2 YMeeT NpUMEHSTh METOJIMKHU TOUCKA, cCOOpa 1 00paboTKH WH(POPMAIINHU; OCYIICCTBISITh KPUTUYCCKHI aHAIU3 U CUHTE3 WH(POPMAIUH, TIOJTYICH-
HOW M3 pa3HbIX UCTOYHUKOB; IPUMEHSATH CUCTEMHBIN TIOJIXO]I ISl PEIICHHSI IIOCTABJICHHBIX 33]1a4.
1.3 Biiajeer HaBbIKaMH MOKMCKA, cOOpa U 00pabOTKH, KPUTUYECKOTO aHAIM3a U CHHTEe3a MH(OPMAIIMH; HCIIOJIb30BAaHMs CUCTEMHOTO MOAX0/a VIS pe-

HICHUS ITIOCTAaBJIICHHBIX 3aJa4.

Huoukamoput 0ocmusicenusn Komne- dmanwl popmuposanua 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 (Mooyio)

1 cemecmp
Ouenounsvie cpeocmea | Kon-60 Min, éannoe Max, oanio06
(6azoewtit ypo- (noeviuennulit ypo-
éenn) O, O- éenn) O, O-
3//3a0unoe 3//3a0unoe
Pacuemmno-zpagpuueckan 1 10/- 15/-
paboma
Konmponvnas paboma 1 10//10 15//20
Texywuiit Konmponw
Iocewaemocmo - 8//8 10//10
Paboma na npaxmuue- - 5//10 15//20
CKUX 3aHAMUAX
CamocmosmenvHnas pa- - 3//18 5//10
ooma
IK3amen 1 24 40
Hmozo: 60 100
2 cemecmp
Ouyenounvie cpeocmea | Kon-6o Min, éannoe Max, 6anio06
(6azoewtit ypo- (noeviuennwlit ypo-
éenn) O, O- eéenn) O, O-
3//3a0unoe 3//3a0unoe
Pacuemmno-epagpuueckasn 1 10/- 15/-
paboma
Konmponvnas paboma 1 10//10 15//20
Texywuii Konmpono
Iocewaemocmo - 8//8 10//10
Paboma na npaxmuue- - 5//10 15//20
CKUX 3AHAMUAX
Camocmosmenvnasn pa- - 3//18 5//10
ooma
IK3amen 1 24 40
Hmozo: 60 100




UIkana oyeHusaHusa

Mudposoe
BbIpaKeHHne

Beipakenue B
o0asax:

CioBecHoe
BbIpaKeHH e

Kputepun onieHKH HHIMKATOPOB JOCTHKEHHUS TPU (popMe KOHTPOJISA:

3K3aMeH / 3a4eT ¢ OLeHKOM

3a4dyeT

5

87 -100

OTtanaHO
(3auTeHO)

OIleHKa «OTJIMYHOY» BBICTABJISCTCS CTYIEHTY, €CIIH TEOPETUIECKOE COMep-
JKaHUE Kypca OCBOCHO MOJHOCTHIO, O3 po0eioB; UCUepIBIBAIOIIE, MOCITE-
JIOBATEIILHO, YETKO M JIOTHYECKH CTPOMHO M3JIaracT Marepuai; CBOOOIHO
CTIpaBJISCTCS. C 3aJa4yaMH, BOMPOCAMH M JPYTUMH BHJaMU TPUMCHCHHUSI
3HAHWIA; UCIIONB3YET B OTBETE JOMONHUTEIBHBIN MaTepHall BCE TPETyCMOT-
PEHHBIC MPOrPAMMO¥ 3a/1aHKsI BBHITIOTHEHBI, KAYECTBO UX BBIIIOJIHEHUS OIle-
HEHO YHCIIOM 0aJTOB, OJIM3KUM K MaKCHMAILHOMY; aHATU3UPYET MOJYICH-
HbIC PE3yJbTATHI; MPOSBISICT CAMOCTOSTEIBHOCTh MPU BBHITIOJHEHUM 33712~
HUHN

74 - 86

Xopowo
(3auTeHoO)

OrneHKa «XOpOIIO» BBICTABISAETCS CTYIEHTY, €CIIM TeOpEeTUUYecKoe cofaep-
KaHWE Kypca OCBOEHO TOJHOCTBIO, HEOOXOAWMBIE TPAKTHYECKHE KOMIIe-
TEHIINN B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IMPOTPAMMOI
o0y4eHus1 yueOHbIE 3a/1aHUsI BBHITIOHEHBI, KAYECTBO MX BBITOJIHEHUS J10CTa-
TOYHO BBICOKO€. CTYAEHT TBEpAO 3HAET MaTepuaj, TPaMOTHO U IO CyIie-
CTBY W3JIaraeT ero, He JOMYyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOMPOC.

60 - 73

Y 1oBnE€TBO-
PUTEIBHO
(3auTeHO)

OreHKa «yAOBJIETBOPUTEILHO» BBICTABISIETCS CTYACHTY, €CIH TeopeTHde-
CKO€ COJIep)KaHHe Kypca OCBOCHO YaCTHYHO, HO MPOOEIsl He HOCST CyIle-
CTBEHHOT'O XapakTepa, OOJBLIIMHCTBO NPEAYCMOTPEHHBIX MPOrpaMMON 3a-
JIAHWH BBITIOJTHEHO, HO B HUX UMEIOTCS OIIMOKH, TIPH OTBETE Ha MOCTABJICH-
HBIM BOIIPOC CTYJEHT JOIMYCKAaeT HETOYHOCTH, HEIOCTaTOYHO NMpaBUIIbHbIC
(hopMynHpOBKY, HaOMIOAAIOTCS HApYILIEHHS JIOTMYECKOH IOCIen0BaTelb-
HOCTH B W3JI0KEHUH [TPOTPAMMHOI0 MaTepuaa.

OHGHK& «3a4TC€HO» BBICTABIIACTCA CTY-
JCHTY, €CJIM OTBCTHI Ha BOIIPOCHI IIO TEC-
MaM  JUCHUIUIMHBI  ITOCJIICAOBATCIIbHEI,
JIOTUYECKU H3JIOKCEHBI, JOITYCKarOTCsA HE-
SHAYUTCIIbHBIC HEAOYCTBI B OTBETC CTYy-
JCHTA, TaKMC KaK OTCYTCTBHEC CaMOCTOs-
TCJIbHOI'O BBIBOAA, PEYEBBIC OIINOKH U ap

Huoxe 60

Heynosnerso-
PHUTEBHO
(He 3auTeHO)

OreHKa «HEYIOBJICTBOPUTEILHO» BBICTABISCTCS CTYACHTY, €CJIM OH HE
3HAET 3HAYMTEIBHOW YacTH MPOTPaMMHOr0 Marepuaia, JOIMyCcKaeT Cylle-
CTBEHHBIE ONIMOKH, HEYBEPEHHO, C OOJBINIMMYU 3aTPYAHEHUSMH BBITIOTHSICT
MpaKTUYECKue pabOThl, HEOOXOAUMBIE TPAKTUYECKHE KOMIICTCHIIMH HE
c(hopMHUPOBaHbI, OOJBIIMHCTBO IPEIYCMOTPEHHBIX MPOTrPaMMOi 00yUYeHHS
y4eOHBIX 33JaHHil HE BBITIOJHEHO, KAYECTBO WX BBIITOJIHEHHUS OIIEHEHO YKC-
JIOM 0aJIJIOB, OJIM3KMM K MUHUMAIIEHOMY

OreHka «HE 3a4TE€HO» BBICTABIISIETCS
CTYJICHTY, €CJIU CTYJCHT HE 3HaeT OCHOB-
HBIX MOHSITHH TEMBI TUCLHIUIMHEI, HE OT-
BEYaEeT Ha JOIOJHUTEIbHBIE U HABOIAIIHAE
BOIPOCHI IIPEIOIaBATEIS.




IK3ameHauuoHHbvle OuLemol

MUHUCTEPCTBO HAVKH U BBICILIET'O OBPA3BOBAHM ST POCCUNCKON OEJIEPA-
%1%
HmxHexaMCKuii XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT (punuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIKETHOTO 00pPa30BaTEILHOTO YUPEHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHCcKkuii HallMOHAIBHBIN UCCIIEIOBATEIILCKUM TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexnonocust
Cemectp 1
YTBEPXIAIO

3ad.ukiiom OM ] %"’F T Makycesa
15.03.2022 r.

JKk3aMeHAIMOHHBIN OmeT Ne 1
[0 JUCLUIUINHE MATEMATHKA
1. Marpunpl. OCHOBHBIC MOHATHS. [[eHCcTBUSI HaJl MaTPUIIAMU.

2. Ilpsmas B mpocTpancTBe. Ee ocHOBHBIE ypaBHEeHHs. B3auMHoe pacmonoxeHue nps-
MBIX.

i
S
CocraBurenb % T.I'. MakyceBa

MMHUCTEPCTBO HAVKH 1 BBICIIET'O OFPA3OBAHUS POCCUICKON ®EJIEPALIMU
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) genaeparbHOTO ToCcyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BbICILIEr0 00pa3oBaHUs

«Ka3zaHckuii HallMOHANTBHBIN HCCIIEI0BATENbCKUI TEXHOIOTHUECKUI YHUBEPCUTET»

Hanpasnenue noocomosxu. 18.03.01 Xumuueckas mexnonoeus
Cemectp 1
YTBEPXIAIO

3ad.uuxaom ®M J| /ﬁw ~ T.I'. Makycesa
15.03.2022 r.

JK3aMeHAllMOHHbII OuJiet Ne 2
0 JUCHUIIIMHE MATEMATUKA
1. Hesbipoxnennbsie MaTpuiibl. OOpaTHast MaTpHila. AJTOPUTM BbIUKCIEHHS 0OpaTHOM
MaTpHUIIbI.
2. CkansipHoe IPOU3BEJICHUE BEKTOPOB, €r0 OCHOBHBIE CBOMCTBA U HEKOTOPBIE IPUIIO-
KEHUS.

o
L W
CocraBureb /ﬁ T.I'. MakyceBa



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHIS POCCUICKOM ®EEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexnonocus
Cemectp 1
YTBEPXIAIO

3ad.ukiiom OM ] /Héf;?v T, Makycea
15.03.2022 r.

JK3aMeHAMOHHBIN OmieT Ne 3
[0 JUCLUIUINHE MATEMATHKA

1. Marpuusl. DnemMeHTapHble IpeoOpa3oBaHUs MaTpULbl. PaHT MaTpuIlbl.
2. Kpussre |l mopsinka. Dmmmric, onpeaesieHue u CBOWCTBA.
~

o

Z

CocraButenb T.I'. Makycea

MMHUCTEPCTBO HAVKM U BBICIIIET'O OBPA30BAHMS POCCUMCKOU ®EJIEPA-
oun
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) genaeparbHOTO ToCyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHckuii HallMOHANBHBIN HCCIEI0BATENbCKUIA TEXHOIOTHUECKUI YHUBEPCUTET»

Hanpasnenue noocomosxu: 18.03.01 Xumuueckas mexnonoeus
Cemectp 1

VYTBEPXIAIO
3ad.uuxinom ®M J] /ﬁiﬂr * T.I'. Makycesa
15.03.2022 r.

DK3aMeHAIMOHHBII outer Ne 4
[0 JIUCLUIUINHE MATEMATHKA

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

.

i
A
CocraBurenb /Héﬁ T.I'. Makycepa



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHIS POCCUICKOM ®EEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT (prnan) dhenepaibHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexnonocus
Cemectp 1

YTBEPXIAIO

-

3ad.muknom ®M ] /"@‘”ﬁ ~ T.I. Makycesa
15.03.2022 r.

JK3aMeHALMOHHBIN OnJieT Ne 5
N0 JUCLUUIUIMHE MATEMATHUKA
1. Cuctembl TMHEWHBIX OJJHOPOAHBIX YpaBHEeHUH. DyHAaMeHTalbHas CUCTEMa pelLie-
HUM.
2. Kpussie BToporo nopsiika. OKpyKHOCTB, 3JUTMIIC, THriepOoa, napadomna. [Ipeobdpa-
30BaHME ypaBHEHUS J'IIEHI/II71 BTOPOTO MOPsI/IKA K KAHOHUYECKOMY BUTTY.

i
S
CocraBurenb % T.I'. MakyceBa

MUHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUCKOU ®EIEPA-
onn
HmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUH HHCTUTYT ((puinan) ¢penepaabHOro rocyaapcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTENbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3zaHcknii HAIMOHAJIBHBIN UCCIIEI0BATEIbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexnonocus
Cemectp 1
YTBEPXIAIO
Zad.uuxinom ®M J] /"@\"ﬁ * T.I'. Makycesa
15.03.2022 r.

9K3aMeHAIMOHHDII o0nj1eT Ne 6
0 JUCIHUIUIMHE MATEMATHKA
1. JlexapToBbI MPSIMOYTOJIbHBIE KOOPJAMHATHI. J[eleHne oTpe3ka B 3aIaHHOM COOTHOIIIE-
Huu. [nomane TpeyroapHuKa.

2. OnpenenuTeny BTOPOTO U TPEThero mopsiaka. X OCHOBHBIE CBOHCTBA U CIIOCOOBI
BBIYKCIICHHUS.

i
S
CocraButenb % T.I'. MakyceBa



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHIS POCCUICKOM ®EEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((runuan) dheaepaabHOro rocyaapcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexnonocus
Cemectp 1

YTBEPXIAIO
3ad.ukiiom OM ] M T.I'. MakyceBa
15.03.2022 r.

JK3aMeHAIMOHHBIN OnJieT Ne 7
[0 JUCLUIUINHE MATEMATHKA

1. Tlpsmas nmuaus. YTaoBo# koddduipent npsmoi. [Ipsmast, 3ajanHas AByMsI TOYKaMH.
HopmMmanbHoe ypaBHeHue npsamoil. Paccrostaue ot Touku 1o npsamoil. [lepeceuenune
JIBYX IPSIMBbIX.

2. Jluaum |l mopsinka. FHPepGOHa, oIpeziesIeHUE U CBOMCTBA.

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

MUHUCTEPCTBO HAVKHU U BBICIIEI'O OBPA3ZOBAHUS POCCUNCKON ®EJIEPA-
1N
HmxHexaMckuii XUMUKO-TEXHOJIOTHYECKHU HHCTUTYT (punuan) dhenepaibHOro rocyaapcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIIEr0 00pa30oBaHUs
«Ka3zaHCkuil HalMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTUYECKUN YHUBEPCUTET

Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexnonocus

Jord

3a¢.quknom 15.03.2022 T T.I'. MakyceBa
15.03.2022 r.

Cemectp 1
YTBEPXAIO

DK3aMeHAIMOHHBIN outer Ne 8§
0 JAUCHUIIIINHE MATEMATHKA

1. Bextopsl. JIunelinbie onepanuu Haja BekTopamu. KoopauHate! BekTopoB. Hampasms-
FOIINE KOCUHYCHI.
2. Marpuipsl. OCHOBHBIE CBOMCTBA. J[efiCcTBUS Ha/l MAaTPUIIAMHU.

o
L W
CocraBureb /ﬁ T.I'. MakyceBa



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHIS POCCUICKOM ®EEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPEKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexnonocus
Cemectp 1

YTBEPXIAIO
3a¢.iuknom ®MJ] /"@‘”ﬁ ~ T.I. Makycesa
15.03.2022 r.

JK3aMeHalMOHHBIH OueT Ne 9
o0 JOUCUHUIUIMHE MATEMATUKA
1. Marpuusl. OOpaTHas MaTpuLa.
2. Jluawwm |l mopsnka Ha TIOCKOCTH. I'unepOomna, onpeeneHrne U CBOMCTBA.

i
S T
CocraBuTeb /"?

MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30BAHU S POCCUMCKOU ®EIEPA-
onn
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN MHCTUTYT ((rinan) gpenepaibHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3aHcknii HAIMOHAJIBHBIN MCCIIEI0BATEIbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET»

T.I'. MakyceBa

Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexnonocus
Cemectp 1

YTBEPX/JIAIO

.
i

3ad.muxinom OM/JI /"?ﬂ'ﬁ T Makycesa
15.03.2022 r.

OKk3aMeHAHOHHBIH oneT Ne 10
M0 JUCIHUIUIMHE MATEMATHKA
1. BexTopHOE MpOU3BEACHNE BEKTOPOB U €T0 CBOMCTBA. BhIpaxeHne BEKTOPHOTO MPo-
U3BEACHUS Yepe3 KoopAuHaThl. HeKoTophie MpUIokKeHns BEKTOPHOTO MPOU3BEICHHUS.

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

o
o W
CocTaBuUTENb /ﬁ

T.I'. MakyceBa



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHIS POCCUICKOM ®EEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHcKkuii HaIlMOHAJIBLHBIN UCCIIEI0BATEILCKUI TEXHOJIOTHYECKUH YHUBEPCUTET»

Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexnonocus

YTBEPXIAIO

.

3ad.mukiiom OMJL /H/:j\"ﬂ T, Makycea
15.03.2022 r.

IK3aMeHALHOHHBIN Outer Ne 11

[0 JUCUHUIIIIMHE MATEMATUKA
1. CwmemanHoe pou3BeCHNE BEKTOPOB U €ro CBOMCTBA. BhIparkeHne cMelanHoro
IPOM3BEACHUS Yepe3 KOOpAUHAThl. HeKoTopble MPUII0KEHUS! CMEIAHHOTO TPOU3BE-

JICHUSI.
2. Jlunum |l mopsnka. [TapabGona, onpenenenne U CBOIMCTBA.

.

o
Sl
CocraBurelb %’7 T.I'. Makycesa

MUHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUCKOU ®EIEPA-
onn
HmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUH MHCTUTYT ((prinan) gpenepaabHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTENbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3zaHCcknii HalMOHAIBHBIN MCCIIE0BATEIbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET

Daxynvmem YnpaeieHus u agmomamuzayuu
Kageopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexnonocus

Cemectp 1
YTBEPXIAIO

.

3ad.muxinom ML /H/:j\"ﬂ T Makycesa
15.03.2022 r.

IK3aMeHALMOHHBIN Omiaer Ne 12

[0 JUCLUIUIHNHE MATEMATHKA

1. TInockocts u ee ypaBHeHue. OO1ee ypaBHeHHE MI0CKOCTH. HopMmanbHOE ypaBHEHHE
TUTOCKOCTH. PaccTosiHUE OT TOYKH /10 TIIOCKOCTH.
2. Pemenue cucreM ypaBHeHui o popmyiiam Kpamepa.

.

o
L W
CocraBuTelb /ﬁﬂ T.I'. Makycesa



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHIS POCCUICKOM ®EEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHcKkui HalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUH YHUBEPCUTET»

@Dakyremem Ynpasnenus u agmomamuzayuu
Kagheopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexuonocus
Cemectp 1
YTBEPXIAIO

.

3ad.mukiiom OMJL /g’w  TUT. Makycesa
15.03.2022 r.

IK3aMeHAHOHHbIH 0uaeT Ne 13
0 JUCHMIIIIMHE MATEMATHKA
1. Tlpsimas JmHUA B ipocTpaHcTBe. KaHOHWYECKHE U TTapaMeTPpUUIECKUE ypaBHEHUS
PSIMOH.
2. CwMemiaHHOE TPOU3BEICHUE BEKTOPOB: OMPE/ICICHUE, CBOMCTBA M HEKOTOPBIC IMPUIIO-
JKEHUS.

ﬁ
e
CocraBurenb 7 T.I'. MakyceBa

MMHUCTEPCTBO HAVKM U BBICIIET'O OBPA30BAHU S POCCUMCKOM ®EJIEPA-
oun
HmwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) geaeparbHOTO ToCcyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTENbHOTO YUPEKIACHUS
BbICILIEr0 00pa30BaHUs
«Ka3zaHckuii HallMOHANBHBIN HCCIEI0BATENbCKUI TEXHOJOTHUECKUN YHUBEPCUTET»

Daxynvmem Ynpaenenus u asmomamuzayuu
Kageopa mamemamuxu
Hanpasnenue noocomosxu. 18.03.01 Xumuueckas mexnonoeus
Cemectp 1

YTBEPXJAIO
3ad.uxnom GMJT /"@\"ﬁ * T.I'. Makycesa
15.03.2022 r.

IK3aMeHALMOHHBIN onier Ne 14
[0 JIUCLUIUINHE MATEMATHKA

1. BsaumHoe pacnonoxeHue MmI0CKOCTeH.
2. Bekrtopsl. BekTopHOE IpoM3BeIeHUE BEKTOPOB, €TI0 OIpeIeIeHUE, CBOMCTBA U HEKO-
TOPBIE PUIIOKEHHUS.

ﬁ
e
CocraButenb =7 T.I'. Makycea



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHIS POCCUICKOM ®EEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHcKkuii HaIlMOHAIBHBIN UCCIIEI0BATEILCKUI TEXHOJIOTHYECKUH YHUBEPCUTET»

@Dakyremem Ynpasnenus u agmomamuzayuu
Kagheopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexuonocus
Cemectp 1
YTBEPXIAIO

.

3ad.mukiiom OMJL /g’w  TUT. Makycesa
15.03.2022 r.

IK3aMeHALHOHHBIN ouiier Ne 15
N0 JUCHMIIIIMHE MATEMATHKA

1. BzaumHoe pacnoyioKeHue ABYX MPSMBbIX.
2. Kpussle BTOoporo nopsiaka. OKpy>KHOCTb, JUTUIIC, runiepOona, mapadona. [Ipeobpa-
30BaHME YPaBHEHUS JIMHUN BTOPOTO MOPAIKA K KAHOHUYECKOMY BHULY.
"

o
Al
CocraBureib y“? T.I'. MakyceBa

MUHHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30BAHU S POCCUMCKOM ®EJIEPA-
oun
HmwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dhunuan) genaeparbHOTO ToCyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BbICILIEr0 00pa30BaHUs
«Ka3zaHckuii HallMOHANBHBIN MCCIEI0BATENbCKUI TEXHOIOTHUECKUIN YHUBEPCUTET»

Daxynvmem Ynpaenenus u agmomamuzayuu
Kagpeopa mamemamuxu
Hanpasnenue noocomosxu. 18.03.01 Xumuueckas mexnonoeus
Cemectp 1

YTBEPXJAIO
3ad.uxnom GMJT /"@\"ﬁ * T.I'. Makycesa
15.03.2022 r.

IK3aMeHAUMOHHBIN Ouiter Ne 16
[0 JUCIHUIUIMHE MATEMATHKA

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

o
L W
CocraBuTelb /ﬁ T.I'. Makycesa



MHWHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHU ST POCCUMCKOM ®EJEPA-
onn
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OIOJIKETHOTO 00pa30BaTEeIbHOTO YUPEKACHUS
BBICIIET0 00pa30BaHUs
«KazaHcKkuii HaIlMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET »
Dakyremem Ynpasnenus u agmomamuzayuu
Kagpeopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexuonoeus
Cemectp 1

YTBEPXIAIO

.

3ad.mukiiom OMJL /H/:j\"ﬂ T, Makycesa
15.03.2022 r.

IK3aMeHALUOHHBIN onter Ne 17
00 JOUCLHUIUINHE MATEMATHKA

1. Onpenenutenu BTOPOTO U TpeThero nopsiaka. Ux ocHoBHbBIE cBOCTBA. MUHODHI 1
anredpandeckue JT0NOTHEHHUS.
2. Jlunum |l nopsaka. Dnurc, ero omnpeaeneHue U CBONCTBA.
]

o

Z

CocraButenb T.I'. Makycea

MMHUCTEPCTBO HAVKM U BBICIIET'O OBPA30OBAHU S POCCUMCKOM ®EJIEPA-
oun
HmwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dhunuan) genaeparbHOTO ToCyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BbICILIEr0 00pa30BaHUs
«Ka3zaHckuii HallMOHANBHBIN HCCIEI0BATENbCKUIA TEXHOIOTHUECKUN YHUBEPCUTET»

Daxynvmem Ynpaenenus u agmomamuzayuu
Kagpeopa mamemamuxu
Hanpasnenue noocomosxu. 18.03.01 Xumuueckas mexnonoeus
Cemectp 1

YTBEPXIAIO

-

3ad.uxnom GMJT /ﬁiﬂr * T.I'. Makycesa
15.03.2022 r.

IK3aMeHAUMOHHBIN Omiter Ne 18
[0 JUCIHUIUIMHE MATEMATHKA

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

-

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



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHIS POCCUICKOM ®EEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN TEXHOJIOTHYECKUI YHUBEPCUTET »

@Dakyremem Ynpasnenus u agmomamuzayuu
Kagheopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexuonocus
Cemectp 1

YTBEPXIAIO

-

3ad.muknom ®MJ] /"@‘”ﬁ * T.I. Makycesa
15.03.2022 r.

IK3aMeHAMOHHBIN OnJieT Ne 19
[0 JUCLHUIUINHE MATEMATHKA

1. BsaumHoe pacnonoxeHue MI0CKOCTEH.
2. Kpussle BToporo nopsijika. OKpyKHOCTb, 3JUIMIIC, runepOoa, napadoma. [Ipeodpa-
30BaHUC YPABHCHUA JIMHUH BTOPOT'O MOpsAJKa K KAHOHUYCCKOMY BUAY.
-

o
L W
CocraBureib /ﬁ T.I'. MakyceBa

MMHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30BAHU S POCCUMCKOM ®EJIEPA-
1
HwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) genaeparbHOTO ToCyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTENbHOTO YUPEKICHUS
BBICILIETO O0Opa30BaHUs
«Ka3zaHckuii HallMOHANBHBIN HCCIEI0BATENbCKUIA TEXHOIOTHUECKUN YHUBEPCUTET»
Daxynomem Ynpaenenus u asmomamuzayuu

Kageopa mamemamuxu

Hanpasnenue noocomosxu. 18.03.01 Xumuueckas mexnonoeus
Cemectp 2

YTBEPXIAIO
3ad.muxinom ML /gﬂ'ﬁ T Makycesa
15.03.2022 r.

DK3aMeHAMOHHBIN onyteT Ne 1
00 OUCHUIUINHE MATEMATHKA

1. Muddepenunansubie ypaBHeHus | mopsaka (¢ pa3aensonMMUAC IEPEMEHHBIMH).
2. OmnpeneneHnblii uaTerpai. OCHOBHbIE CBOMCTBA OIPEICIEHHOIO HHTErpaa.
‘sl

o
L W
CocraBuTelb /ﬁ T.I'. Makycesa



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHIS POCCUICKOM ®EEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OIOJIPKETHOTO 00pPa30BaTEILHOTO YUPEKIACHUS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN TEXHOJIOTHYECKUI YHUBEPCUTET »

@Dakyremem Ynpasnenus u agmomamuzayuu
Kagheopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexuonocus

Cemectp 2

YTBEPXIAIO
3ad.mukiiom OMJL /H/:j\"ﬂ T, Makycesa
15.03.2022 r.

DK3aMeHAMOHHBIN OueT Ne 2
00 JOUCLHUIUINHE MATEMATHKA

1. uddepenunansupie ypaBHeHus | mopsiaka (0XHOPOIHBIE).
2. HeomnpeneneHHbI HHTETPaT: HEMIOCPEICTBEHHOE HHTETPUPOBAHUE.
5

i
Sl
CocraBureb /"éﬁ T.I'. Makycesa

MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30OBAHU S POCCUCKOU ®EIEPA-
onn
HmxHekaMCKuit XUMHKO-TEXHOJIOTUUECKUI MHCTUTYT ((rinan) gpenepaabHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BBICLIETO 00pPa30BaHUS
«Ka3aHCcKni HallMOHAJIBHBIN MCCIIEI0BATENBCKAN TEXHOJIOIMYECKUN YHUBEPCUTET»

Daxynvmem Ynpaeienus u asmomamuzayuu
Kageopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexnonocus

Cemectp 2

YTBEPXJAIO
3ad.uxnom GMJT /ﬁiﬂr * T.I'. Makycesa
15.03.2022 r.

IK3aMeHALMOHHBIN OnJjieT Ne 3
[0 JOUCIUIUINHE MATEMATHKA

1. uddepenunansusie ypaBHeHus | nmopsiaka (JTMHEHHBIE).
2. TlpunoxeHus omnpeneneHHOro HHTETpaia K BEBIYUCICHHUIO TUIOMIa el MI0CKuX Guryp.
]

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



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHIS POCCUICKOM ®EEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIETO 00pPa30BaHUS
«KazaHcKkuii HaIlMOHAIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTHYECKUH YHUBEPCUTET»

@Dakyremem Ynpasnenus u agmomamuzayuu
Kagheopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexuonocus

Cemectp 2

YTBEPXIAIO
3ad.mukiiom OMJL /H/:j\"ﬂ T, Makycesa
15.03.2022 r.

DK3aMeHaAIIMOHHBIN ouieT Ne 4
0 JOUCLHUIUINHE MATEMATHKA

1. Huddepernmanmyst ypaBaenus 1 mopsjaka (ypaBHeHue beprymm).
2. Bprunciienue mionaaei miockux GUryp ¢ moMouibo OnpeesieHHOr0 HHTErpaia.

i
Sl
CocraBureb /"éﬁ T.I'. Makycesa

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHU S POCCUCKOU ®EJIEPA-
onn
HmxHekaMCKuit XUMHKO-TEXHOJIOTUUECKUI MHCTUTYT ((rinan) gpenepaabHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BBICLIETO 00pPa30BaHUS
«Ka3aHCcKknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET

Daxynvmem Ynpaeienus u asmomamuzayuu
Kageopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexnonocus

Cemectp 2

YTBEPXJAIO
3ad.uxnom GMJT /ﬁiﬂr * T.I'. Makycesa
15.03.2022 r.

DK3aMeHAIMOHHBI Ouaer Ne 5
0 JAUCHUIIIINHEC MATEMATHUKA

1. duddepenunansHbie ypaBHEHU 2 MOPsIIKA, JOMyCKAIOIINe TOHMKEHHUE MOPSIKa.
2. HeompeneneHHbIi HHTErpall: MHTETPUPOBAHHE IO YACTSIM.
-

i
A
CocraButenb /Héﬁ T.I'. Makycepa



MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHI S POCCHUICKON ®E/EPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN TEXHOJIOTHYECKUI YHUBEPCUTET »

@Dakyremem Ynpasnenus u agmomamuzayuu
Kagheopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexuonocus

Cemectp 2

YTBEPXIAIO

.
i

3ad.mukiiom OMJL /g’w  TUT. Makycesa
15.03.2022 r.

JK3aMeHAMOHHBII Omjer Ne 6
[0 JUCLUIUINHE MATEMATHKA

1. ®yHkuu HeCKOJIbKUX nepeMeHHbIX. O0nacTh onpesenenus. JInHUK ypoBHSL.
2. HeonpeneneHHbII HHTETPAT: METO 3aMCHBI TICPEMEHHBIX.
~

o
Al
CocraBureib y“? T.I'. MakyceBa

MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30OBAHU S POCCUCKOU ®EIEPA-
onn
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN MHCTUTYT ((rinan) gpenepaibHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BbICLIETO 00pPa30BaHUS
«Ka3zaHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

Daxynvmem Ynpasnenus u asmomamuszayuu
Kageopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexnonocus

Cemectp 2
YTBEPXIAIO

.
i

3ad.muxinom ML /"?ﬂ'ﬁ T Makycesa
15.03.2022 r.

JK3aMeHALMOHHBIN Omiaer Ne 8
00 OUCLHUIUINHE MATEMATHKA

1. TlpaBuno Jlonurans. PackpeiTue HeonpeaeaIeHHOCTEN.
2. OmnpeneneHnblii uaTerpai. OCHOBHbIE CBOMCTBA. Brluncienne onpeaeneHHoro HHTe-
rpana.

”
S
CocraButenb =7 T.I'. Makycea



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHIS POCCUICKOM ®EEPA-
%1%
HmxHexaMCKul XMMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((unuan) deaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN TEXHOJIOTHYECKUI YHUBEPCUTET »

@Dakyremem Ynpasnenus u agmomamuzayuu
Kagheopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexuonocus

Cemectp 2

YTBEPXIAIO

.
i

3ad.mukiiom OMJL /g’w  TUT. Makycesa
15.03.2022 r.

JK3aMeHAMOHHBI Omjaer Ne 9
[0 JUCLHUIUINHE MATEMATHKA
1. TlonsTHe mepBOOOPA3HON M HEONIPEACICHHOT0 HHTerpasia. OCHOBHBIE CBOMCTBA He-

OIPEIETIEHHOT 0 UHTErpasa.
2. DyHKIIUYU HECKOJBKUX MEepeMEeHHBIX. DKcTpemyMbl OHIL.
-y

i
S
CocraBurenb % T.I'. MakyceBa

MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHU S POCCUNCKOU ®EIEPA-
85151
HwmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUI MHCTUTYT ((rinan) gpenepaibHOro rocy1apcTBeH-
HOTO0 OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BBICLIETO 0O0pPa30BaHUS
«Ka3aHCcKknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»
Daxynvmem Ynpaenenus u agmomamuzayuu
Kageopa mamemamuxu
Hanpasnenue noocomosxu. 18.03.01 Xumuueckas mexnonoeus

Cemectp 2
YTBEPXAIO

3ad.uxnom GMJT /‘;@w ~ T.I. Makycesa
15.03.2022 r.

DK3aMeHAUMOHHBIN Omier Ne 10
0 JAUCHUIIIINHE MATEMATHKA

1. HccnenoBanue (GyHKIMU IPU TOMOIIM NTEPBOM MPOU3BOJHOM: BO3pacTaHue U yObIBa-
HUE QYHKIMH, TOUKH SKCTPEMyMa.
2. HexoTtopble mpUI0kKEeHHS ONIPEIe]IEHHOT0 HHTErpaa: BEIYUCIIEHHE TUIOIIAIeH mioc-

KuX Quryp.

ﬁ
L W
CocraBurenb 7 T.I'. MakyceBa



MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHM ST POCCUIICKON ®E/EPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN TEXHOJIOTHYECKUI YHUBEPCUTET »

@Dakynemem Ynpasnenus u agmomamuzayuu
Kagheopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexuonocus
Cemectp 2

YTBEPXIAIO

-

3ad.muknom ®MJ] /ﬁi’ﬁ * T.I. Makycesa
15.03.2022 r.

JK3aMeHAMOHHBIN Omjer Ne 11

10 JUCLUIUIMHE MATEMATHKA
1. HccnenoBanue GyHKIMH IPU HOMOILM NPOU3BOJAHON: BBITYKIOCTh U BOTHYTOCTb
KpUBOI1, TOUKH Iieperuoa.
2. Heompenenenuslit MHTEIPaJ: MHTCTPUPOBAHUE PAIIMOHATILHBIX pobeil.

i
Sl
CocraBurelb /"éﬁ T.I'. Makycesa

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA30BAHU S POCCUMCKOU ®EIEPA-
onn
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUI MHCTUTYT ((rinan) gpenepaabHOro rocy1apcTBeH-
HOTO OI0JIKETHOrO 00pa30BaTEIbHOTO YUPEKACHUS
BbICLIETO 0OpPa30BaHUS
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

Daxynvmem YnpaeieHuss u agmomamuzayuu
Kageopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexnonocus

Cemectp 2
YTBEPXIAIO

.

3ad.muxinom ML /"ét:"" T Makycesa
15.03.2022 r.

DK3aMeHAUNOHHBI Ouiaer Ne 12
no jaucouriinae MATEMATHKA

1. UccnenoBanue pyHKIMH IPU MOMOIIM TPOU3BOJHON: HAaHOOIbIlIee U HAUMEHbLIEe

3HaueHUE PYHKIIUH.
2. TlonsaTHe 0 HECOOCTBEHHBIX MHTETpaaX. AOCOIIOTHO U YCIOBHO CXOISIINACCS UHTE-

rpajbl.
-

o
Aol
CocraButenb %’7 T.I'. Makycepa



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHIS POCCUICKOM ®EEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIBCKUIM TEXHOJIOTUYECKUN YHUBEPCUTET»

@Dakyremem Ynpasnenus u agmomamuzayuu
Kagheopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexuonocus

Cemectp 2
YTBEPXIAIO

-

3ad.muknom ®MJ] /"@‘”ﬁ * T.I. Makycesa
15.03.2022 r.

JK3aMeHAIMOHHBIN OmJjer Ne 13
[0 JUCLHUIUINHE MATEMATHKA

1. KowmmnekcHsie yrcna. @opMbl 3aITUCH KOMIUIEKCHBIX YHCET.
2. TlpunoxeHus ONMpeneICHHOTO HHTETpalia K BEIUMCICHHIO TUIOIIAICH MITOCKUX QHTYp.
]

o
Al
CocraBureib y“? T.I'. MakyceBa

MMHUCTEPCTBO HAVKMU U BBICIIET'O OBPA30BAHM ST POCCUCKOM ®EJIEPA-
oun
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) genaepaabHOTO ToCyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BBICILIETO OOpa30BaHUs
«Ka3zaHckuii HallMOHANTBHBIN MCCIEI0BATENbCKUIA TEXHOIOTHUECKUIN YHUBEPCUTET»

Daxynvmem Ynpaenenus u agmomamuzayuu
Kagpeopa mamemamuxu
Hanpasnenue noocomosxu. 18.03.01 Xumuueckas mexnonoeus

Cemectp 2

YTBEPXIAIO
3ad.muxinom ML /"?ﬂ'ﬁ T Makycesa
15.03.2022 r.

JK3aMeHALMOHHBIN Omiaer Ne 14
[0 JOUCLUIUIMHE MATEMATUKA

1. Ompenenenue nepBoodpazHoit. Teopema 0 OECKOHEYHOM MHOXKECTBE MEPBOOOPA3ZHBIX
JUTSL TAHHOM ()yHKIIHH.
2. Kommnekcusle uncina. OCHOBHBIE IEHCTBUA HAJl HUMH.
o~y

i
Sl
CocraBurernb /"? T.I'. MakyceBa



MMHUCTEPCTBO HAVKM 1 BBICIIIET'O OBPA30BAHM S POCCUMCKOU ®EJIEPA-
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HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-

HOT'O OFOJDKETHOTO 00Pa30BaTEIBHOIO YUPEKICHUSI
BBICIIETO 00pPa30BaHUS

«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIILCKUN TEXHOJIOTHYECKUI YHUBEPCUTET»

@Dakyremem Ynpasnenus u agmomamuzayuu
Kagheopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexuonocus

Cemectp 2

YTBEPXIAIO

.
i

3ad.mukiiom OMJL /g’w  TUT. Makycesa
15.03.2022 r.

JK3aMeHAMOHHBI OmJjer Ne 15
[0 JUCLUIUINHE MATEMATUKA

1. TlonsTue onmpenenenHoro uHTerpana. OCHOBHBIE CBOMCTBA OMPEIEICHHOIO HHTErpa-
na. ['eomeTpuueckre NpuiI0KeHus ONpeAeIEHHOro HHTerpaia (IUoIa (b II0CKON

burypsr).

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

OUCHTaMU

o
L W
CocraBureib % T.I'. MakyceBa

IK3aMeH

Kpurepun oieHKH yCTHBIX OTBETOB 00y4alOIIUXCH

OTBeT OLEHNBAETCS OTMETKOM «5», eclii 00ydJaroMMHCs: ITOJIHO PACKPBLI COAEpxKa-
HHUe MaTepuaia B o0beMe, IPeJyCMOTPEHHOM MPOrpaMMOii; U3JI0KMI MaTepuai rpa-
MOTHBIM SI3bIKOM, TOYHO HCIOJIb3YSl SKOHOMETPUUECKYIO TEPMUHOJIOTHIO U CUMBOJIH-
KY, B ONPEACICHHON JOIrMYECKOHN IOCIEI0BAaTEIbHOCTH; IPABWIIBHO BBINIOJHWI PH-
CYHKH, 4epTeXH, rpadUKH, COIMMYTCTBYIOIINE OTBETY; MOKa3ajl YMEHUE WIIITOCTPUPO-
BaTh TEOPHIO KOHKPETHBIMU IIPUMEpPaMH, IPUMEHSTh €€ B HOBOM CUTyallul IPU BbI-
MOJIHEHUH MPAKTHYECKOT0 3a/1aHusl; IPOJIEMOHCTPUPOBAI 3HaHUE TEOPUHU PaHEE U3Y-
YEHHBIX COMYTCTBYIOUIMX TeM, C(POPMHUPOBAHHOCTb U YCTOWYMBOCTH MCIOIB3YEMBIX
IIpU OTBETE€ YMEHUI M HABBIKOB; OTBEYAJl CAMOCTOSATENIbHO, 0€3 HaBOISIIUX BOMIPO-
COB IIPENOJIABaTEINS]; BO3MOXKHBI OJIHA — JIBE€ HETOUYHOCTH IIPU OCBEIIEHHUE BTOPOCTE-
MEHHBIX BOIPOCOB MJIM B BBIKJIAJKaX, KOTOPblEe O0yYarOUIUIiCs JIETKO MCHpPaBUi MO-
cIie 3ameuanus npenoaasarens, ot 86 1o 100 % yyeOHnoro maTepuaia.

OTBeT OlIEHUBAETCSI OTMETKOM «4», €Clli YIOBIETBOPSET B OCHOBHOM TPeOOBaHUSAM
Ha OLEHKY «5», HO IPU 3TOM MMEET HEKOTOPbIE U3 HEAOCTATKOB: B U3JI0KEHUU J10-
MyIeHbl HeOoblne Npo0esbl, He CKa3UBIIEe YIKOHOMETPUUECKOE CO/IepKaHUE OT-
BETA; JOMYUICHBI OWH — JBa HEJOUETA IIPU OCBEILEHUN OCHOBHOI'O COJAEpP’KAHUS OT-
BETa, UCIPABIIEHHBIE M1OCJIE 3aMeYaHMsI TIPEoAaBaTess; JOMyIIeHbl OmuoKka uiu 6o-
JICC ABYX HCAOUYCTOB IIPU OCBCHICHUWU BTOPOCTCICHHLIX BOIIPOCOB WJIM B BBIKJIAJIKAX,
JIETKO HCIIpaBJeHHbIE MOCIE 3aMe4yaHus npenoaasarens, oT 74 no 83 % yueOHOrO
MaTepuaia.

Max 40
0aJ10B
banabl
35-40 OGan-
JIOB

30-34 6ama




OTMeTKa «3» CTAaBUTCA B CIACAYIOIMMX CIydasx: HETMOJHO PACKPBITO coaepxkaHue | 24-29 oOai-

MaTepuana (CoaepKaHHe H3JI0KEHO (pparMeHTapHO, HE BCerja IMOCIe0BaTeIbHO), | JIOB
HO TIOKa3aHO o0Illee MOHMMaHHe BOMpOca M MPOJAEMOHCTPUPOBAHBI YMEHHUS, 10CTa-
TOYHBIC JUIsI YCBOEHHUS MPOTPAMMHOIO MAaTepualia; UMEIUCh 3aTPYAHCHUS WIH J10-
MyILIEHbl OIKUOKY B ONpeAeICHUN TEPMUHOJIOTUU JUCHUUIUIMHBI, YePTekKaxX, BBIKIaI-
Kax, MCIIPABJIICHHBIE ITOCJIC HECKOJIBKUX HABOJSIIUX BOMPOCOB MPENOIaBaTesi; 00y-
YaloIIUICsS HEe CIPaBUIICS C MPUMEHEHHEM TEOPUH B HOBOUM CUTYaI[UU MIPH BBINOIHE-
HUU TPAKTHYECKOTO 3aJaHus, HO BBITIOJHWI 33/IaHUsI 00S3aTEILHOTO YPOBHSI CIIOXK-
HOCTHU IO JIaHHOM TeMe; MPH JOCTATOYHOM 3HAHWU TEOPETHUECKOro MaTepuasa BbI-
sIBIIEHA HEJAOCTaTOYHas C(hOPMHUPOBAHHOCTh OCHOBHBIX YMEHUH U HaBBIKOB, 0T 60 10
73 % y4eOHOrO Marepuana.

OTMeTKa «2)» CTaBUTCS B CIICAYIOMIUX CIydasx: HE PaCKpPbITO OCHOBHOE cojiepkanue | 1-23 Gamna
ydqeOHOro MaTepuaia; oOHapy)KEHO He3HaHWEe OOydJaromuMcs OOJbINeH Wiau Hanbo-
Jiee BaKHOW 4acTu y4eOHOro Marepuasa; JOMYIIeHbl OMIMOKYU B ONPEIEIeHUH NOH -
TUH, TIPU UCHOJIB30BAaHUU TEPMUHOJIOTMU TUCIUILIMHBI, B PUCYHKAX, YepTexax WU
rpadukax, B BBIKJIAJKAX, KOTOpbIE HE MCIPABJICHBI MOCIE HECKOJIBKUX HABOISIINX
BONPOCOB npenojaBatesis, MeHee 60 % yueOHOro Marepuaia.

O0mas ki1accupuxkanus oUOOK

[Ipu oneHke 3HaHUI U YMEHUH ydaluXcsl yUUTHIBAIOTCS BCE OLIMOKU (rpyOble U HErpy-
ObIC) U HEAOUYETHI.
I'pyObIiMu cuuTaOTCS OIIMOKM: HE3HAHUE ONPEEIICHUSI OCHOBHBIX IIOHSTUMN, 3aKOHOB, IIPABUJI,
OCHOBHBIX TOJIOKEHHUI TE€OpUH, HE3HAHUE (POPMYJI, OOIIETIPUHSATHIX CHMBOJIOB 0003HAYEHUI Be-
JIMYUH, €IMHUL UX U3MEPEHUs; HE3HAHUE HAaMMEHOBAHUM €MHMI] U3MEPEHMSI; HEYMEHUE BblJe-
JUTh B OTBETE IJ1aBHOE; HEYMEHHUE IPUMEHSATh 3HAHUSA, AJITOPUTMBI JIJIsl pELICHUS 3a7a4; HeyMe-
HUE JIeNIaTh BBIBOJBI U 0000IIEHNS; HEYMEHHE YUTaTh U CTPOUTH IpaUKH; HEYMEHUE MOJIb30-
BaThCsl IEPBOMCTOUYHUKAMH, YIEOHUKOM M CIPAaBOYHUKAMHM; TIOTEPs KOPHS MIIM COXpaHEHHUeE Io-
CTOPOHHETO KOpHS; oTOpachkiBaHue 06€3 00BSICHEHHUI OJTHOTO U3 HUX; pABHO3HAYHBIE UM OIINOKH;
BBIYUCIIUTENbHbIC OUIMOKHU, €CIM OHH HE SIBJISIIOTCS] ONMUCKOM; TOrMYECKHE OIIHOKH.
K Herpy0bIM omm0kam OTHOCSTCA: HETOUHOCTh (POPMYJIMPOBOK, ONPECIICHUN, TOHITUM, TEO-
pHil, BEI3BaHHAs HEMOJIHOTON OXBaTa OCHOBHBIX IPU3HAKOB OINPENEISAEMOrO TOHATUS WU 3aMe-
HOM OJTHOTO - IBYX U3 3TUX MPU3HAKOB BTOPOCTENIEHHBIMU; HETOUYHOCTD Irpayka; HepalroHaIb-
HBI METOJ] PELICHUs 3a]]aui WIM HEJOCTaTOUYHO MPOyMaHHBIN IJIaH OTBeTa (HapylleHHue JIoru-
KM, TIOJIMEHA OTAEJIbHBIX OCHOBHBIX BOIPOCOB BTOPOCTENEHHBIMH); HEpAIIMOHAIbHBIE METObI
paboThI CO CIIPAaBOYHON U JPYroi JIUTEpaTypoil; HEyMEeHHE pelaTh 3a/1aui, BBIMOIHATh 3a/laHUs
B 001IEM BH/IE.
Hepoueramu sIBASIIOTCSI: HEpAIMOHAIbHbIE IPUEMbI BEIYUCIEHUH 1 peoOpa3oBaHmii; HEOpeK-
HOE BBITIOJTHEHUE 3aMKCeH, YepTekel, cxeM, TpaduKoB.




MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30BAHU S POCCUMCKOU ®EJIEPA-
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HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((dhunuan) genaepaabHOTro rocyaapCcTBeH-
HOTO OIO/KETHOTO 00pa30BATEIBHOTO YUPEIKIACHUS
BBICIIETO 00pa30BaHMS
«Ka3zaHCKui HAlMOHAIBHBIN UCCIIEI0OBATENBCKUI TEXHOJIOTUYECKUN YHUBEPCUTET»

KoMmuiekT 3a1aHuii 1J1s1 KOHTPOJILHOI pa6oThl (04HOE, 0YHO-3204YHOE)

IO JUCHUINIIMHE Mamemamuxka

Konmpononas paooma Ne 1. Ananumuueckan zeomempus.
BapuaHT 1 ... o e

3ananue 1. Jlan tpeyronsuuk ABC ¢ Bepumnamu A(6; 5), B(5; —4), C(-5; 4). Hanu-
caTb ypaBHEHHeE NpsiMoii AB, ypaBHeHue Ouccektpuchl BL yrma B, ypaBuenue BbicoTHI CN,
ypaBHeHHe Menuanbl AM. Haiitu S u P TpeyroipHuKa, TOUKy epecedeHrne MeIuaH.

3amaua 2. [TocTpouTh KPUBYIO BTOPOT'O MOPS/IKA
x> —10y +4x+29=0.

L3 1 1) P /7

3ananue 1. [lan tpeyroapuuk ABC ¢ Bepumnamu A(-1; 5), B(5; 4), C(-5; 3). Hanu-
caThb ypaBHEHUE MpsiMmoil AB, ypaBHeHue OuccekTpuchl BL yrma B, ypaBHeHue BbicoThl CN,
ypaBHeHHe Menuanbl AM. Haiitu S u P TpeyronsHuKa, TOUKY IepecedeHrne MeTuaH.

3agaua 2. [TocTpouTh KpUBYIO BTOPOTIO MOPSAIKA
x> —10x+4y+29=0.

Koumponsnas paboma Ne 2.
Pazoen. Humezpanvnoe ucuucinenue QyHKyuii 00HOI nepemenHou.
BapuaHT 1 ...

3ananue 4. BrluucianTh MHTErpassl
1) J‘(x4 +§/§+3\/;+i2+1)dx j(sinx+5cosx)dx
X X . .

 2)

3ananmue 2. [loap3ysick METOJOM MOJCTAaHOBKH, BBIYUCIUTH UHTETPabl (OJIUH U3 IBYX):
4x

Jx e
_[ dx J. ——dx
)T x+1 gy e L
33}13HI/I€ 3. C IIOMOIIIBO METOAA I/IHTePpI/IpOBaHI/I}I 10 4aCTAM, BBIYHMCIIUTh MHTCT paJ'H:I (OI[I/IH n3
JBYX):
1)
_[xlnxdx; 2) Ixe* dx.

Bapuanr 2.

3ananue 4. BerancauTe HHTErpassl
2 3 e
1) |( - )dx e’ (2—-—-)dx

3ananume 5. [1oyp3ysiCh METOJIOM MMOJICTAHOBKH, BEIYUCIUTH HHTETPaAJIbI (OUH U3 ABYX):




J‘COS\/—

J.eS‘”X oS xdx

3aua}me 6. C nmomo1pt0 METOJJa HHTEIPUPOBAHHUS 110 YACTAM, BBIYMCIUTh UHTErPAJIbl (OJUH U3

JBYX):
1)

xIn(3x +2)d xesxdx
; 2)

MuHucTepcTBO HAYKH M BbIcIIEro oopazoBanus Poccuiickoit denepanuu
HmxHexkaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((uuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0/PKETHOTO 00pa30BaTEILHOTO YUPEKICHHS
BBICIIET0 00pa30BaHUs

«KazaHCckuii HalMOHAIBHBII UCCIIEIOBATENLCKIIA TEXHOIOTUUECKHI YHUBEPCUTET»

KoMmuiekT 3a1anuii 1J1s1 BINOJTHEHUS
pacueTHo-rpaguuecKoii padoThl (0UHOE, 0UHO-3209HOE)
[0 TUCUUIUINHE MAmMemMamuKa

PI'P Nel. Jluneiinaa anzebpa (onpedenumenu, mampuysl, peuieHue cucmem JUHeuHblX a-
2edpauyecKux ypasHeHuil.
3aganue 1. Pemuth cuctemy ypaBHeHuil no gopmynam Kpamepa u ucnosnb3ys oOpaTHyIO Mat-
puny.

x+y—-32=0,

3X+2y+2z2=-1,
X—y+5z=-2.

3aodanue 2. Pemts cucremy ypaBHeHni metogom ["aycca.

3ananue 3. Haiftu pacueTHble 00BeMbI paboT, KOTOPbIE OKYIIST 3aTparhl HA SKCIUTyaTall|Io; PAClICHKH Ha
TIPOBEZICHNE COOTBETCTBYFOIIMX padOT yKa3aHbI B TAOJHIIE:

Bun HOpMaTI/IBLI M0 BUIaM oﬁopyz[onamm, 4 | [Toanbie

paboTsI Mexanuueckue | Tennosvie | Inekmpuueckue | 3aTPaThI
Z,Zyjzzqecxoe obcnyncu- 2 3 1 45
Texywue ycnyeu 3 6 3 80
Kanumanvhoui pemonm 5 9 6 130

(CocTaBieHHYIO CUCTEMY YpaBHEHUM perIuTh MeTo1oM ["aycca.)

PI'P Ne2. Mamemamuueckuii ananus. /lugppepenyuanvnoe u unmezpanvuoe ucuucienue
dynkyuii 00noil nepemennol.

3aganue 1. Haiitu o6nactes onpenenenust GyHKINU:

1 2
: y =log,(2x-8) : y=8x*+3x—4




3ananme 2. Mccnenyiite (yHKIMIO Ha HEMPEPHIBHOCTh, HAWAUTE TOUKH Pa3pblBa, YKAKUTE XapaKTep
paspbiBa U 1300pa3uTe rpadUuecKu CICTyIONIy0 G YHKIHIO:
J=x. x=o0,
2 y=42, Dexz2,

[x°+3, x>2

3amanmue 3.
Jana pynaxmus  f(X) = x3 — 3x? + 4. Haitaure:
1) Touku MakCHMyMa U TOYKH MUHUMYMa ()YHKITHH.
2) TIpomekyTKH BO3pacTaHUs M yOBIBaHUS (DYHKIIUH.
3) IIpoMexyTKH BBITYKJIOCTH, BOTHYTOCTH, TOYKH Meperuoa.
4) Haubosnpliice 1 HAMMEHbBIIICE 3HAUCHUE ITON (PYHKIIUU HA TpoMexyTke [0; 4].

Pazoen. Mamemamuueckuii ananus. /lugphepenyuanvnoe u unmepanivHoe ucqHucjieHue
@yHKYUIl HEeCKOIbKUX NEPEMEHHDBIX.

3aganue 4.

HaiinuTe: a) ABOMHON MHTErpai 1o JaHHOW 00JacTH MHTErPUPOBAHMS, PUCYHOK IEpEHECUTEe B
TETpajib; 0) BEIYUCIUTE NIPU MIOMOILM ABOWHOIO MHTErpajla IO b JaHHON 00J1acTH.
Ne Bapu- O06acTh UHTETPUPOBAHUS JIBOMIHOM MHTETpan
aHTa

1 y [ (4x—2y +3)dxdy
b D,

3aganue 5. Boiunciaurs:

a)ﬂsin(x+y)dxdy; OSXS%’OSVS%;
D

0) _m(x+y+z) dxdydz; x=0,y=0,z=0,x+y+z=1
V

3ananue 6. 3MEeHUTH NOPAIOK NHTETPUPOBAHNUSA:
9/16 .y 3/4 3/4

jdyjf(x,y)dx+ jdyjf(x,y)dx.
0 vy 9/16 vy

KommnuiekT 3aanuii 1)1 KOHTPOJIbLHOM padoThl I CTYA€HTOB 3204YHOI0 OTAeJIeHU S
10 TUCLMIUINHE MamemMamuKa

Konmpononaa pavoma 1. /Iluneiinasi anredpa (onpeaejuresii, MATPUIbI, PelIEHHE CHCTEM
JIMHEHHBIX YPABHEHUH, JeiiCTBUS HAJ BEeKTOpaMH). AHAJIMTHYeCKasA reomerpusi. Marema-



THYeCKNi aHaan3 (AupdepeHnnaTbHOE H HHTETPATbHOE HCYUCIeHNe (PYHKIIUHM OXHOM Ime-
peMeHHOit).
3aganue 1. Pemuth cuctemy ypaBHeHHi o ¢popmymnam Kpamepa u ucnonb3ys oOpaTHyto MaT-

pHiy.
x+y—-32=0,

3X+2y+2z=-1,
X—y+5z=-2.

3aodanue 2. Pemuth cucteMy ypaBHEeHHI MeTo10M [aycca.

3ananme 3. Haiitu paccTtosiHue oT TOYKH Mo 10 IIIOCKOCTH, MPOXOAIIECH Yyepe3 Tpu TOUKU M,
Mo, M;,

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

3aganue 4. HamucaTh ypaBHEHHE IJIOCKOCTH, MPOXOASILEH Yepe3 TOUKY A NEepHEeHAUKYISIPHO
Bekropy BC .
A(2;5,-3), B(7;8,-1), C(9:7;4).

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

3ananue 6. Haiftu xoopnuHaTHI TOUYKH A, paBHOYJaIeHHOH OT Touek B u C.
A(x;0;0), B(-2;,-4,-6), C(-1,-2;-3).

3aganue /. Hanucath kaHOHHWYECKHE YpaBHEHMs MPSAMOM, 3aJaHHOM Kak MepecedyeHue ABYX
miockocTeit: 2X -3y —-22+6=0, x-3y+z+3=0.

3ananue 8. Haiftu TOUKy nepeceueHust MPsIMOM U TUIOCKOCTH.
X=7 _ y-3 z+1
3 1 -2
3ananme 9. Haiit Touky M’ , cummeTpudaHyto Touke M OTHOCHTEIBHO IIOCKOCTH
M(-2;0;3), 2x—2y+10z+1=0.

2X+y+72-3=0

3aganue 10. Berumcnuts npulmmkeHHO ¢ TOMOIIbio auddepeniuana:

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

3x6 +4x4 —x2 -2

15 1+ x2

3apanme 11. Haiitu npousBonnyto: Yy =

3aganue 12. Haiitu npousBoiHbIe ()YHKIINNA:



11 y= ¢ +; .1.2. y=cos+/sinx.1.3. y=x?In(x+1).1.4. y:arccosx—lz.

X_

Konmpononaa pavoma 2. Mamemamuueckuit ananus (WHmMezpaipbHoe ucHucieHue
dynKyuu 0010l U HECKOILKUX NEePEeEMEHHBIX, meopus OudgepenyuanvoHbviX ypasHeHui).

3aganue 1. Haittu Bce BO3MOXKHBIE dacTHble TpousBomHbie |l mopsoka mmst  dyHKIMN

z=2x° y— 7xy2.
3aganme 2. Haiitu nonueii muddepennuan pyskiuun — Z = /X +y> .

3ananue 3. Haiitu pemenue 3anaun Komm: y'— Y__ iz , y@=1
X

3ananue 4. Haiitu peurenne 3agaun Kown: xy' + y = xyz , y@=1.

3aganme 5. BcrnomHuUTE, KaK yCTpOEHO 00IIee PEIIeHHEe JTMHESHHOr0 HEOTHOPOIHOTO T depeHIu-
anpHOro ypaBHenus. Permre cnemytomiee muddepennmansaoe ypasHenue |l mopsiaka:

y'—4y=f(x).
a) f(x)=4x>; 6) f(x)=3e%;
1//2 arcsiny 1  arccosy
3ananue 6. Vsmenuth nopsaaok unrerpuposanus:  [dy [ fdx+ [dy [ f dx.
0 0 J2 0

3aganue 7. BoruncnuTs: jj (54x2y2 +150 x4y4)dxdy, D:x=1, y= x3, y = _\/;.
D

Kpurtepuu onieHKH NHCbMEHHBIX KOHTPOJIBHBIX padoT:

OrBer oneHuBaeTcss 0TMeTKoi «5» (16-20 6aymoB), eciiu: paboTa BBHIMOIHEHA MMOJHOCTHIO; B
JIOTMYECKUX PACCYKICHHUSIX U 0OOCHOBAHMM pEIIEHUS HET MPOOEJIOB U OIIUOOK; B PEIICHUU HET
MaTeMaTUYeCKUX OIIMOOK (BO3MOXKHBI HEKOTOpPbIE HETOYHOCTH, OMHMCKH, KOTOpas HE SBJIETCS
CJIEZICTBUEM HE3HAaHMs WJIM HEMOHMMaHUs y4eOHOro MaTepuala), T.e. MPAaBUJIbHO BBITOJHEHO
86—100 % paboTHI.

Otmerka «4» (11-15 6anoB) craBUTCS B CIEAYIOIIUX CIy4asx: padOTa BBITOJHEHA IOJIHO-
CTbIO, HO OOOCHOBAHUS IIaroB PELIEHUS HEAOCTATOYHBI (€CIIU yMEHHE 0OOCHOBBIBATh PACCYXK-
JICHUS He SBJSUIOCH CIEHUAIBHBIM OOBEKTOM MPOBEPKH); JOMYIIEHBI OJHA OLIMOKA, UM €CTh
JIBa — TpH Hel04€Ta B BBIKJIA/IKaX, PUCYHKaX, YepTexax WiK rpagukax (€ciu 3T BUAbI padoT He
SBIISUTACH CTIEHUAIBHBIM 00BEKTOM MPOBEPKH), T.€. IPABUIBHO BBHIOJIHEHO 74—84 % paloThI.
Ormerka «3» (5-10 6a10B) CTaBUTCS, €CIU: JIOMYIICHO He Oojice JABYX OMIMOOK MM Oolee
JIBYX — TPeX HEJO0YETOB B BBIKIAJKAX, YepTekax WM rpadukax, HO oOydarouuiics obnagaer
00s3aTeNIbHPIMM YMEHUSIMU T10 ITPOBEPSEMOM TeMe, T.€. MPaBUIbHO BbINONHEHO 60 —73 % pabo-
TBI.

OtMmetka «2» (0 - 4 6anJ1a) CTaBUTCS, €CIIN: JIOMYIICHBI CYIIIECTBCHHBIC OIMMOKH, ITOKa3aBIINe,
4yTo oOydvaromuiics He 00JajaeT 00sS3aTeIbHBIMU YMEHUSAMH 110 JJaHHOM TeMe B MOJIHOW Mepe,
T.€. BeIMoJiHeHO MeHee 60 % paboThl.



OrneHKa Bamner
5 16-20
4 11-15
3 5-10
2 0-4
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