Mmmumpm "BO HAYKH U BBICIIEro 0O Qﬁmmnm Pocculickoii Menepanmu
E:i:_ HyokHekaMeKuid XuMUKO-TEeXHONOIHYeCKi uieTrTy T (dhuavai)
Eb@![@pdﬂbbim 0 I'OCYHAPCTREHHOTO E}mJL}I{mImx 0 00PA30BATENBLHOINO YUPEIK ACHUS
d BLICIIETO 0O IPABOBAHNS
<<E{a3d1!@1{Mﬂ HALMOHAJIEHBIK WCCHeoBATEILCKUH TEXHONOTMYSCKUT YITUBEDCUTET

(HXTHU PI H)U‘.sf iEO «KHUTY»)

YTBEPAHALO

. AOKYMEHT NOANUCAH

SNEKTPOHHOW MOAMMCHIO WLCHL qupexropa 1o YP

i

11:, i s s

s A
SESTS T

,: P, .,I il | T T- : : 3
Ceprurar: He g ~ H.N. Huxudopona
02C581C300FBAC248447298EECFD34536D ; ,_{ ﬂ L,i: : _
1% Bnageneu: AxmetoB Unbpap Nymeposuny 1T (:i-'. i . . é:’ f/ _i
Hencteutenen: ¢ 30.03.2021 po 30.06.2022 . g é.'f‘j'ﬂ i L 2{]2 :
1 J ﬁ'. r;fﬂ'ﬁ* F.:__‘?:‘:
: (= :
¥

POHJ OUNEHOYHBIX CPEACTB
1O JMCIUIIIHE (MOJLYINO)

b1.0.12. Maremarnka
18.03.01 XuMuueckas TeXHOJOTHS!

Iipmbmm l]ﬁ,ﬂl OTOBKH {{J{Hmwmmdﬂ [mr;m}_u_m H;::._J um ANUMCCKAX BIUCCTRY, <<§{HMH‘LF¢:~

HOJIOTH S ]@_!_G{?g}f;mg_q,_r__;g}_lw.1IﬂmHﬂ:{ LQ@Q[HHEHHH}E

daraiaey

Dopuma oOyuenust. OUnas, OUHO-3a04HAas, 3A0YHAs

Hucnekamcrx 2021



Cocrasarens ©POC: ﬁ
Jonenr nuxia ©MJ] i T.I". Maxycesa

DPOC pacemorpen u onobper Ha 3ace)anum NUKIa GU3HKO-MATEMATHUECKUX JIMCIIU-
muH, npotokos ot or 01.03.2021 r. Ne 7.

3aB, nurinom OM %'“ T.I". Makvcena

COI'TACOBAHO

Iporoxon sacenanns xapenpsr HXC, peanusyromeit IOAIOTOBKY OCHOBHOM 0bOpa-
30BATEIBHOU IporpaMmel  oT 24.03.2021 r. Ne §,

3aB. Kadenpoii %&/ | 1.b. Muanuranuen

(FIOAITHCE) (b.M.0.)

JKCIEPT:

Cretocrcs /zf} QOLL nouent xadenpw HXC 7 AWM. Hoeoxwusiona

e

7
Ol Ly



lMepeyeHob KOMHGMEHuUﬁ u um?uxamopoe docmuxceHusn KOMHGm&HuUﬁ C YyKasaHuem smarioes d)OpMUpOSGHUﬂ e rnpouyecce oceoeHuAa

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

I/IHI[I/IKaTOpLI JOCTHXKCHUSA KOMIICTCHIIUN

1.1. 3naeT: a) OCHOBHBIEC MOHATHSA U METObl MATEMAaTUUYECKOIO aHATN3a, TUHEHHON anreOpsl, 6) MaTeMaTHYecKue METOIbI petieHus TpodheccuoHab-

HBIX 3aaad4.

1.2. YMeer: a) mpoBOAUTH aHaIN3 QYHKIHI, 0) MPUMEHATh MATEMaTUYECKHE METO/IbI MIPU PELICHUH TUIIOBBIX MPO(GECCHOHATBHBIX 3a/1a4.
1.3. Brageer: MeTogamMu MOCTPOCHHUST MAaTEMAaTHYECKON MOJIEH THIIOBBIX NMPO(ECCHOHANBHBIX 33/1a4 U COACP)KATEIbHON WHTepIpeTalfeld MoTydYeH-

HBIX PC3YJIbTATOB.

Huouxamopul 0ocmudicenusn Komne- dmanst hopmuposanua Komnemenyuu Haumenoeanue

menyuu OUEHOUYHO020 cpeo-
u (vkazamwv ece memwi uz PII/]) u P
cmea
Jlekyuu Ilpakmuueckue Jlabopamop- Kypcoesoi
Hble 3aHamus | npoekm (pa-
3anamus
ooma)

VK-1.1, VK-1,2; VK-1.3. Jluneiinas anzeopa. Jluneitnas anzeopa. He npeoy- He npeoy- PI'P, KP, mexywuii
Ananumuueckas zeomempus. | Ananumuyueckas 2eo- | cmompenvl cmompensl KOHMPOb, IK3AMEH

Komnnexkcnvie uucna.
Mamemamuueckuit ananus.

Mempus.
Komnnekcnuie wucna.
Mamemamuueckuii
ananus.




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

1 cemecmp
Ouenounsvie cpeocmea | Kon-60 Min, éannoe Max, oan106
(6azoewtit ypo- (nosviuennwlit ypo-
éenn) O, O- éenn) O, O-
3//3a0unoe 3//3a0unoe
Pacuemmno-zpagpuueckan 1 10/- 15/-
paboma
Konmponvuas paboma 1 10//10 15//20
Texywuiit Konmponw
Iocewaemocmo - 8//8 10//10
Paboma na npaxmuue- - 5//10 15//20
CKUX 3aHAMUAX
CamocmosmenvHas pa- - 3//18 5//10
ooma
IK3amen 1 24 40
Hmozo: 60 100
2 cemecmp
Ouyenounvie cpeocmea | Kon-6o Min, éannoe Max, 6an106
(6azoewtit ypo- (noeviuennwlit ypo-
éenn) O, O- eéenn) O, O-
3//3a0unoe 3//3a0unoe
Pacuemmno-epagpuueckasn 1 10/- 15/-
paboma
Koumponvnas paboma 1 10//10 15//20
Texywuiit Konmponw
Ilocewaemocmo - 8//8 10//10
Paboma na npaxmuue- - 5//10 15//20
CKUX 3AHAMUAX
Camocmosmenvnasn pa- - 3//18 5//10
ooma
IK3amen 1 24 40
Hmoczo: 60 100




Uikana oyeHusaHus

Mudposoe
BbIpaKeHHne

Beipakenue B
o0asax:

CioBecHoe
BbIpaKeHH e

Kputepun onieHKH HHIMKATOPOB TOCTHKEHHUS TPU (popMe KOHTPOJIS:

3K3aMeH / 3a4eT ¢ OLeHKOM

3adyer

5

87 -100

OTtanaHO
(3auTeHO)

OrleHKa «OTJIUYHO» BBICTABISICTCS CTYICHTY, €CIIH TEOPETUUECKOE COMEP-
’aHUe Kypca OCBOCHO TOJHOCTBIO, 6€3 MPOOeIOB; HCYEPITBIBAOIIE, MTOCIIEe-
JIOBATEIILHO, YETKO M JIOTHYECKH CTPONHO HM3JIaracT mMarepuai; CBOOOIHO
CTpaBJsIeTCsT € 3aJadaMd, BONPOCAMH W JPYTUMH BHIAMH MPUMCHEHHS
3HAHMH; MCIOIB3YET B OTBETE JOMOIHHUTEIBHBIA MaTepral BCEe MPEAyCMOT-
PEHHBIC MPOrPAMMO¥ 3a/1aHKsI BBHITIOTHEHBI, KAYECTBO UX BBIIIOJIHEHUS OIle-
HEHO YMCJIOM 0aJlJIOB, OJIM3KUM K MaKCHMAaJIbHOMY; aHAJIM3UPYET MOJTyUYeH-
HBIE PE3yJbTAThl; MPOSBISIET CAMOCTOSATEIBHOCTh MPH BBITIOJIHCHUHU 3a/1a-
HUH

74 - 86

Xopowo
(3auTeHoO)

OrneHka «XOpOIIO» BBICTABISAETCS CTYIEHTY, €CIIU TEOPETUUECKOe COAep-
KaHWE Kypca OCBOEHO TOJHOCTBIO, HEOOXOAWMBIE TPAKTHYECKHE KOMIIe-
TEHIIMN B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE TIPOTPAMMOit
o0y4eHus1 yueOHbIE 3a/1aHUsI BBHITIOHEHBI, KAYECTBO MX BBITOJIHEHUS J10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpAO 3HAET MaTepuai, IPaMOTHO U IO Cylile-
CTBY W3JIaraeT ero, He JOMYyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOMPOC.

60 - 73

Y 1oBn€TBO-
PUTEIBHO
(3auTeHO)

OreHKa «yAOBJIETBOPUTEILHO» BBICTABISIETCS CTYACHTY, €CIH TeopeTHde-
CKO€ COJIeprKaHHe Kypca OCBOCHO YAaCTHYHO, HO NMPOOEIbl He HOCST CyIle-
CTBEHHOT'O XapakTepa, OOJBLIIMHCTBO NPEAYCMOTPEHHBIX MPOrpaMMON 3a-
JIAHWH BBITTOJTHEHO, HO B HUX UMEIOTCS OMUOKH, IPU OTBETE Ha MOCTABIICH-
HBIM BOIIPOC CTYJEHT JOIMYCKAaeT HETOYHOCTH, HEIOCTaTOYHO NMpaBUIIbHbIC
(hopMynHpOBKY, HaOMIOAAIOTCS HapyIIEHHS JIOTMYECKOH IocienoBaTelNb-
HOCTH B W3JI0KEHUH [TPOTPAMMHOI0 MaTepuaa.

OHGHK& «3a4TC€HO» BBICTABIIACTCA CTY-
JCHTY, €CJIM OTBCTHI Ha BOIIPOCHI IO TC-
MaM  JUCHUIUIMHBI  ITOCJIICAOBATCIIbHEI,
JIOTUYECKU H3JIOKCEHBI, JOITYCKarOTCsA HE-
SHAYUTCIIbHBIC HEAOYCTBI B OTBETC CTYy-
JCHTA, TaKMC KaK OTCYTCTBHUEC CaMOCTOs-
TCJIbHOI'O BBIBOAA, PEYEBLIC OIINOKH U np

Huoxe 60

Heynosnerso-
PHUTENBHO
(1e 3auTeHO)

OreHKa «HEYIOBJICTBOPUTEILHO» BBICTABISACTCS CTYICHTY, €CJIM OH HE
3HAET 3HAYMTEIBHON YacTH MPOTrPaMMHOr0 Marepuaia, JOMyCKaeT Cylle-
CTBEHHBIE ONIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPyIHEHUSIME BEITIOTHSET
MpaKTUYECKue pabOThl, HEOOXOAUMBIE TPAKTUYECKHE KOMIICTCHIIMH HE
c(hopMHUPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrPaMMOi 00yUYeHHS
y4eOHBIX 33JaHHil HE BBITIOJHEHO, KAYECTBO WX BBIITOJIHEHHUS OIIEHEHO YKC-
JIOM 0aJIJIOB, OJIM3KMM K MUHUMAIIEHOMY

OreHka «HEe 3a4TEHO» BBICTABISIETCS
CTYJEHTY, €CJIH CTYJCHT HE 3HaeT OCHOB-
HBIX MOHSATHH T€MBl JUCLUMIUIMHEI, HE OT-
BEYaEeT Ha JOIOIHUTEIbHbIE U HABOIAIIHE
BOIPOCHI IIPEIOIaBATEIS.




IK3ameHauuoHHbvle OuLemol

MUHUCTEPCTBO HAVKH U BBICILIET'O OBPA3BOBAHM ST POCCUNCKON OEJIEPA-
%1%
HmxHexaMCKul XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JKETHOTO 00pa30BaTEIbLHOTO YUPEKIACHUS
BBICIIET0 00pa30BaHUs
«KazaHCcKkuii HallMOHAIBHBIN UCCIIEIOBATEIILCKUN TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexuonocus
Cemectp 1
YTBEPXIAIO

3ad.ukiiom OM ] %\'ﬁ T Makycesa
01.03.2022 1.

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

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

i
S
CocraButenb % T.I'. MakyceBa

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

«Ka3zaHckuii HallMOHANBHBIN HCCIIEI0BATENbCKUIA TEXHOIOTHUECKUN YHUBEPCUTET

Hanpasnenue noocomosxu. 18.03.01 Xumuueckas mexnonoeus
Cemectp 1
YTBEPXIAIO

3ad.uuxaom ®M J] /ﬁw ~ T.I'. Makycesa
01.03.2022 1.

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

o
L W
CocraBuTelb /ﬁ T.I'. Makycesa



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHMS POCCUICKON ®EIEPA-
JRI%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexuonocus
Cemectp 1
YTBEPXIAIO

3ad.ukiiom OM ] /Héf;?v T, Makycea
01.03.2022 r.

JK3aMeHAMOHHBIN OmieT Ne 3
[0 JUCLUIUINHE MATEMATHKA

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

o

Z

CocraButenb T.I'. Makycea

MMHUCTEPCTBO HAVKM U BBICIIET'O OBPA30OBAHU S POCCUMCKOM ®EJIEPA-
oun
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) genaeparbHOTO TOCyapCTBEH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHckuii HallMOHANBHBIN HCCIEI0BATENbCKUIA TEXHOIOTHUECKUI YHUBEPCUTET»

Hanpasnenue noocomosxu. 18.03.01 Xumuueckas mexnonoeus
Cemectp 1

VYTBEPXIAIO
3ad.muxnom ®M J] /ﬁiﬂr * T.I'. Makycesa
01.03.2022 .

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
CocraButenb /Héﬁ T.I'. Makycepa



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHNS POCCHUICKON ®E/EPA-
JRI%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHCcKkuii HaIlMOHAIBHBIN UCCIIEI0BATEIIbCKUN TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexnonocus
Cemectp 1

YTBEPXIAIO

-

3ad.muxnom ®M ] /"@‘”ﬁ * T.I. Makycesa
01.03.2022 1.

JK3aMeHALMOHHBIN OnJieT Ne 5
N0 JUCLUUIUIMHE MATEMATHUKA
1. Cuctembl TMHEHHBIX OJJHOPOAHBIX ypaBHeHUH. PyHAaMEHTalbHAas CUCTEMA pelLle-
HUM.
2. Kpussie BToporo nopsiika. OKpy>KHOCTB, 3JUTMIIC, THriepOoa, napadomna. [Ipeodpa-
30BaHUE yPABHCHHUS JIMHHIT BTOPOrO MOPA/KA K KAHOHHYECCKOMY BUILY.

i
S
CocraBurenb % T.I'. MakyceBa

MUHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUCKOU ®EIEPA-
onn
HmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUH MHCTUTYT ((prnan) genepaibHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTENbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3zaHcknii HAIMOHAJIBHBIN UCCIIEI0BATEIbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexnonocus
Cemectp 1
YTBEPXIAIO
3ad.uuxinom OM J] /"@\"ﬁ * T.I'. Makycesa
01.03.2022 1.

9K3aMeHAIMOHHDII o0nj1eT Ne 6
0 JUCIHUIUIMHE MATEMATHKA
1. JlexapToBbI MPSMOYTOJIbHBIE KOOPAUHATHI. J[eneHne oTpe3ka B 3aIaHHOM COOTHOIIIE-
Huu. [nomane TpeyroapHuKa.

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

i
Sl
CocraBureinb % T.I'. MakyceBa



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHNS POCCHUICKON ®E/EPA-
JRI%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHcKkuii HaIlMOHAIBHBIN UCCIIEI0BATEILCKUI TEXHOJIOTHYECKUH YHUBEPCUTET»

Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexnonocus
Cemectp 1

YTBEPXIAIO
3ad.ukiiom OM ] M T.I'. MakyceBa
01.03.2022 r.

JK3aMeHAIMOHHBIN OnJieT Ne 7
[0 JUCLUIUINHE MATEMATHKA

1. Ilpsmas nunud. YriaoBoi koaduuueHT npsamoil. [Ipsmas, 3ananHas AByMsl TOUKaMHU.
HopmanbsHoe ypaBHeHue npsimoil. PaccrosiHue ot Touku 10 npsmoid. [lepeceuenue
JIBYX TPSIMBIX.

2. Jluaum |l mopska. FI/IEIG‘p6OJIa, OIpeziesIeHUE U CBOMCTBA.

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

MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHU S POCCUNCKOU ®EIEPA-
onn
HmxHekaMCKuit XUMHKO-TEXHOJIOTUUECKUI MHCTUTYT ((prinan) gpenepaibHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3aHcknii HAIMOHAIIBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexnonocus

Jord

3a¢.qukmnom 01.03.2022 T T.I'. MakyceBa
01.03.2022 .

Cemectp 1
YTBEPXAIO

DK3aMeHAIMOHHBIN outer Ne 8§
0 JAUCHUIIIINHE MATEMATHKA

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

o
L W
CocraBuTelb /ﬁ T.I'. Makycesa



MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHI S POCCUNCKON ®E/EPA-
JRI%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexnonocus
Cemectp 1

YTBEPXIAIO

-

3ad.muknom ®MJ] /"@‘”ﬁ * T.I. Makycesa
01.03.2022 1.

DK3aMeHAMOHHBIN Omiter Ne 9
0 JUCHMUIIIIMHE MATEMATHKA

1. Marpuusl. OOpaTHas MaTpuLa.
2. Jluauwm |l mopsnka Ha mtockocTu. ['unepoOoia, onpeaeneHrue U CBOMCTRA.
5

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

MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHU S POCCUNCKOU ®EJIEPA-
onn
HmxHexkaMCKuit XUMHKO-TEXHOJIOTUYECKUN MHCTUTYT ((riinan) gpenepaibHOro rocyaapcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3aHcknii HAIMOHAJIBHBIN UCCIIEI0BATEIbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexnonocus
Cemectp 1

YTBEPXJIAIO

.
i

3ad.muxinom OM/JI /"?ﬂ'ﬁ T Makycesa
01.03.2022 1.

IK3amMeHaAUMOHHBIN Omiter Ne 10
00 OUCHUIUINHE MATEMATHKA

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

2. Ompenenurenn. Anredpandeckue JOMOTHEHUS 1 MUHOPHI. Pa3inoxeHne onpeaennTe-
JIs1 TIO JIEMEHTaM CTPOKH M CTOJ0NA.

o
L W
CocraBuTelb /ﬁ T.I'. Makycesa



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHNS POCCHUICKON ®E/EPA-
JRI%1%
HmxHexkaMCKUl XUMHKO-TEXHOJIOTHYECKH HHCTUTYT ((unuan) deaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexnonocus

YTBEPXIAIO

.

3ad.mukiiom OMJL /gﬂ'ﬁ T, Makycea
01.03.2022 r.

IK3aMeHALHOHHBIN Outer Ne 11
0 JUCLUIUINHE MATEMATHKA

1. CwmemanHOE TPOU3BEICHNE BEKTOPOB U €r0 CBOKWCTBA. BhIpaxkeHre cMEIaHHOTO
NPOM3BEICHUS Yepe3 KOOpAHHATHL. HEeKOTOphIE MPUIIOKEHUSI CMEIIAHHOTO TTPOU3BE-
JICHUSL.

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

i
S
CocraBurenb % T.I'. MakyceBa

MUHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUCKOU ®EIEPA-
onn
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUH UHCTUTYT ((prinan) ¢penepaabHOro rocyapcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTENbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3zaHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

Dakynemem Ynpasnenus u agmomamuzayuu
Kageopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexuonocus
Cemectp 1

YTBEPXIAIO
3ad.muxinom ML /gﬂ'ﬁ T Makycesa
01.03.2022 1.

IK3aMeHALMOHHBIN Omiaer Ne 12
00 OUCLUIUINHE MATEMATHKA

1. TInockocts u ee ypaBHeHue. O01ee ypaBHeHHE III0CKOCTH. HopMmanibHOE ypaBHEHUE
IUTOCKOCTH. PaccTosiHUE OT TOYKH 0 MIIOCKOCTH.
2. Pemenue cuctem ypaBHeHui o popmynam Kpamepa.

o
L W
CocraBuTelb /ﬁ T.I'. Makycesa



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHNS POCCHUICKON ®E/EPA-
JRI%1%
HmxHexkaMCKUl XMMHKO-TEXHOJIOTHYECKH MHCTUTYT ((runuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

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

.

3ad.mukiiom OMJL /H/:j\"ﬂ T, Makycesa
01.03.2022 r.

DK3aMeHALMOHHBIN OniteT Ne 13
0 JUCHMUIIIIMHE MATEMATHKA
1. Tlpsimas JmHUA B ipocTpaHcTBe. KaHOHWYECKHE U TTapaMeTPpUUIECKUE ypaBHEHUS
MPSIMOH.
2. CwMemiaHHOE TPOU3BEICHUE BEKTOPOB: OMPE/ICICHUE, CBOMCTBA M HEKOTOPBIC IMPUIIO-
JKEHUSA. R

i
A
CocraButenb /Héﬁ T.I'. MakyceBa

MMHUCTEPCTBO HAVKM U BBICIIIET'O OBPA30BAHU S POCCUMCKOM ®EJIEPA-
oun
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) genaeparbHOTO TOCyaapCTBEH-
HOTO OIO/IKETHOTO 00pa30BaTENbHOTO YUPEKIACHUS
BbICILIEr0 00pa30BaHUs
«Ka3zaHckuii HallMOHANBHBIN HCCIEI0BATENbCKUIA TEXHOIOTHUECKUI YHUBEPCUTET»

Dakynemem Ynpasnenus u agmomamuzayuu
Kagpeopa mamemamuxu
Hanpasnenue noocomosxu: 18.03.01 Xumuueckas mexuonoeus
Cemectp 1

YTBEPXJAIO
3ad.uxnom GMJT /ﬁi’ﬁ * T.I'. Makycesa
01.03.2022 1.

IK3aMeHALUOHHBI oniter Ne 14
[0 JIUCLUIUINHE MATEMATHKA

1. BzammHOE pacmoyioKeHue TIOCKOCTEH.
2. Bekrtopsl. BekTopHOE IpOHM3BEACHNE BEKTOPOB, €TO ONpEIeIeHUE, CBOMCTBA M HEKO-
TOPBIE IIPUIIOKEHUS.

.

i
A
CocraBurenb %’7 T.I'. Makycepa



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHNS POCCHUICKON ®E/EPA-
JRI%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((punuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

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

.

3ad.mukiiom OMJL /H/:j\"ﬂ T, Makycesa
01.03.2022 r.

IK3aMeHALHOHHBIN ouiier Ne 15
0 JUCHMUIIIIMHE MATEMATHKA

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

o

Z

CocraButenb T.I'. Makycea

MUHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30BAHU S POCCUMCKOU ®EJIEPA-
oun
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) geaeparbHOTO ToCyaapCTBEH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BbICILIEr0 00pa30BaHUs
«Ka3zaHckuii HallMOHANBHBIN HCCIEI0BATENbCKUIA TEXHOIOTHUECKUN YHUBEPCUTET»

Dakyremem Ynpasnenus u agmomamuzayuu
Kageopa mamemamuxu
Hanpasnenue noocomosxu: 18.03.01 Xumuueckas mexnonoeus
Cemectp 1

YTBEPXJAIO
3ad.uxnom GMJT /ﬁiﬂr * T.I'. Makycesa
01.03.2022 1.

IK3aMeHAUMOHHBIN Ouier Ne 16
[0 JUCIHUIUIMHE MATEMATHKA

1. Cucrembl TMHENHBIX OJHOPOIHBIX ypaBHEHUI. DyH1aMEHTalIbHAs CUCTEMA peLle-
HUMN.
2. Tlpsimas Ha miaockocTu. Pa3nnyHbie BUIBI ypaBHEHUS IPSAMOM Ha MIIOCKOCTH.

.

o
L W
CocraBuTelb /ﬁﬂ T.I'. Makycesa



MHWHHUCTEPCTBO HAYKHU U BBICIIEI'O OFPA30OBAHUS POCCUMCKOM ®EJEPA-
onun
HmxHexkaMCKuii XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OIOJIKETHOTO 00pa30BaTEeIbHOTO YUPEKACHUS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »
Dakyremem Ynpasnenus u agmomamuzayuu
Kagpeopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexuonoeus
Cemectp 1

YTBEPXIAIO

.

3ad.mukiiom OMJL /g’w  TUT. Makycesa
01.03.2022 r.

IK3aMeHALUOHHBIN Onier Ne 17
00 JOUCLHUIUINHE MATEMATHKA

1. Omnpenenutenu BTOPOTO U TpeThero nopsiaka. Ux ocHoBHBIE cBOMCTBa. MUHOPHI U
anredpandeckue JT0NOTHEHHUS.
2. Jlunum |l nopsaka. Dnurc, ero omnpeaeneHue U CBONCTRA.
]

o
Al
CocraBureib y“? T.I'. MakyceBa

MMHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30OBAHU S POCCUMCKOM ®EJIEPA-
oun
HmwxHekaMCcKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) genaeparbHOTO ToCyaapCTBEH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BbICILIEr0 00pa30BaHUs
«Ka3zaHckuii HallMOHANBHBIN HCCIEI0BATENbCKUIA TEXHOIOTHUECKUN YHUBEPCUTET»

Dakyremem Ynpasnenus u agmomamuzayuu
Kagpeopa mamemamuxu
Hanpasnenue noocomosxu: 18.03.01 Xumuueckas mexnonoeus
Cemectp 1

YTBEPXIAIO

-

3ad.uxnom GMJT /"@\"ﬁ * T.I'. Makycesa
01.03.2022 1.

IK3aMeHAUMOHHBIN Outer Ne 18
[0 JUCIHUIUIMHE MATEMATHKA

1. BzanmHOe pacnoyioKeHue ABYX MPSMBbIX.
2. Kpusslie BTOporo nopsaka. OKpyKHOCTb, JUIUIIC, TUniepOoa, mapadoina. [Tpeobpa-
30BaHHE yPaBHEHUS JIMHUH BTOPOTO MOPSIKA K KAHOHUYECKOMY BHILY.

o
L W
CocraBuTelb % T.I'. Makycesa



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHI S POCCUNCKON ®EIEPA-
JRI%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

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

YTBEPXIAIO

-

3ad.muknom ®MJ] /ﬁi’ﬁ * T.I. Makycesa
01.03.2022 1.

IK3aMeHAMOHHBIN OnJieT Ne 19
[0 JUCLUIUINHE MATEMATHKA

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

o
L W
CocraBurelb /‘“/f"? T.I'. Makycesa

MMHUCTEPCTBO HAVKM U BBICIIET'O OBPA30BAHM S POCCUMCKOU ®EJIEPA-
1
HwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) genaeparbHOTO ToCyaapCTBEH-
HOTO OIO/IKETHOTO 00pa30BaTENbHOTO YUPEKIACHUS
BBICILIETO O0Opa30BaHUs
«Ka3zaHckuii HallMOHANBHBIN HCCIEI0BATENbCKUIA TEXHOIOTHUECKUN YHUBEPCUTET»
Daxynomem Ynpaenenus u asmomamuzayuu

Kadgheopa mamemamuxu

Hanpaenenue noocomoexu. 18.03.01 Xumuyeckan mexnonocus
Cemectp 2

YTBEPXIAIO
3ad.muxinom ML /H/:j\"ﬂ T Makycesa
01.03.2022 1.

DK3aMeHAIHOHHBIN onyteT Ne 1
N0 JUCHUIIIMHE MATEMATHKA

1. Muddepenunanbupie ypaBHeHHs | mopsaka (C pa3aensionMMUCS IEPEMEHHBIMH).
2. OmnpeneneHublii uaTerpai. OCHOBHBIE CBOMCTBA OIPEICIIEHHOTO HHTErpaa.
o~y

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



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHI S POCCUNCKON ®EEPA-
JRI%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

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

Cemectp 2

YTBEPX/IAIO

.
i

3ad.mukiiom OMJL /g’w  TUT. Makycesa
01.03.2022 r.

DK3aMeHAMOHHBIN OueT Ne 2
00 JOUCHUIUINHE MATEMATHKA

1. uddepenunansupie ypaBHeHus | mopsaka (0AHOPOIHBIE).
2. HeomnpeneneHHbI HHTETPaT: HEMIOCPEICTBEHHOE HHTETPUPOBAHUE.
5

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

MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHU S POCCUNCKOU ®EIEPA-
onn
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUI MHCTUTYT ((priinan) gpenepaibHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BBICLIETO 00pPa30BaHUS
«Ka3zaHCcKknii HalMOHAIBHBIN MCCIIE0BATENbCKANA TEXHOJIOTMYECKUN YHUBEPCUTET»

Dakynemem Ynpasnenus u agmomamuzayuu
Kagpeopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexnonocus

Cemectp 2

YTBEPXJAIO
3ad.uxnom GMJT /"@\"ﬁ * T.I'. Makycesa
01.03.2022 1.

IK3aMeHALMOHHBIN OnJieT Ne 3
0 JAUCHUIIINHE MATEMATHUKA

1. uddepenunansusie ypaBHeHus | nmopsiaka (TUHEHHBIE).
2. TlpunoxxeHns ONpeAeIeHHOT0 HHTErpaia K BEIYMCICHHUIO TUIOMIACH TNIOCKUX UTyp.
"

o
L W
CocraBuTelb % T.I'. Makycesa



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHNS POCCHUICKON ®E/EPA-
JRI%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((punuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

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

Cemectp 2

YTBEPX/IAIO

.
i

3ad.mukiiom OMJL /g’w  TUT. Makycesa
01.03.2022 r.

DK3aMeHaAIIMOHHBIN ouieT Ne 4
00 JOUCHUIUINHE MATEMATHKA

1. Huddepernmanmyst ypaBaenus 1 mopsjaka (ypaBHeHue beprymm).
2. Bprunciienue mionaaei miockux GUryp ¢ moMoIIb0 OMpeeIEHHOTO HHTErpaia.

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

MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHU S POCCUNCKOU ®EIEPA-
onn
HmxHekaMCKUit XUMHKO-TEXHOJIOTUUECKUN MHCTUTYT ((punan) ¢penepaabHOro rocyaapcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BBICLIETO 00pPa30BaHUS
«Ka3zaHCcKknii HalMOHAIBHBIN MCCIIE0BATENbCKANA TEXHOJIOTMYECKUN YHUBEPCUTET»

Dakynemem Ynpasnenus u agmomamuzayuu
Kagheopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexuonoeus

Cemectp 2

YTBEPXJAIO
3ad.uxnom GMJT /"@\"ﬁ * T.I'. Makycesa
01.03.2022 1.

IK3aMeHAIMOHHBIN Omaer Ne5
0 JAUCHUIIINHE MATEMATHUKA

1. JIuddepennuanpHbie ypaBHEHUS 2 TOPSIKA, JOIMYCKAIOIINE TTOHKEHHUE TTOPSIKA.
2. HeomnpeneneHHBIN HHTETPAT: HHTETPUPOBAHUE TI0 YACTSIM.
-y

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



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHNS POCCHUICKON ®E/EPA-
JRI%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((runuan) dheaepanbHOro rocyaapcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

@Dakyremem Ynpasnenus u agmomamuzayuu
Kagheopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexuono2ust

Cemectp 2

YTBEPX/IAIO

.
i

3ad.mukiiom OMJL /g’w  TUT. Makycesa
01.03.2022 r.

JK3aMeHAMOHHBII Omjer 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 BBICIIIET'O OBPA30OBAHU S POCCUNCKOU ®EIEPA-
onn
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUI MHCTUTYT ((prinan) gpenepaibHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTENIbHOTO YUPEKACHUS
BbICLIETO 00pPa30BaHUS
«Ka3aHCcknii HallMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

Dakynemem Ynpasnenus u agmomamuzayuu
Kagpeopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexnonocus

Cemectp 2
YTBEPXIAIO

.
i

3ad.muxinom ML /"?ﬂ'ﬁ T Makycesa
01.03.2022 1.

JK3aMeHALMOHHBIN Omiaer Ne 8
N0 JUCHUIIIMHE MATEMATHKA

1. IlpaBuno Jlonutans. PackpsiTue HEONIPENEIEHHOCTEM.
2. OmnpeneneHnblii uaTerpai. OCHOBHBIE CBOMCTBA. Brluncienue onpeaeneHHoro HHTe-
rpana.

”
S
CocraButenb =7 T.I'. Makycea



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHNS POCCHUICKON ®E/EPA-
JRI%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OIOJIPKETHOTO 00pPa30BaTEILHOTO YUPEKIACHUS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

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

Cemectp 2

YTBEPX/IAIO

.
i

3ad.mukiiom OMJL /g’w T, Makycesa
01.03.2022 r.

JK3aMeHAMOHHBI Omjaer Ne 9
0 JUCUUIUIMHE MATEMATHKA
1. TlonsTue nepBooOpa3HON U HeolpeaeIeHHOro nuTerpana. OCHOBHbIE CBOWCTBA He-
ONPEAEICHHOTO UHTETpaa.
2. OyHKIUU HECKOJIbKUX MEPEMEHHbIX. Oxctpemymbr OHIT.

i
S
CocraButenb % T.I'. MakyceBa

MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHU S POCCUICKOU ®EIEPA-
oUn
HmxHekaMCKuit XUMHKO-TEXHOJIOTUUECKUN MHCTUTYT ((prnan) gpenepaabHOro rocy1apcTBeH-
HOTO O0JIKETHOTO 00pa30BaTENIbHOTO YUPEKICHUS
BBICLIETO 0O0pPa30BaHUS
«Ka3zaHCcKknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»
Daxynvmem Ynpaenenus u agmomamuzayuu
Kagpeopa mamemamuxu
Hanpasnenue noocomosxu: 18.03.01 Xumuueckas mexnonoeus

Cemectp 2
YTBEPXJAIO
3ad.uxnom GMJT /‘;@w ~ T.I. Maxkycesa
01.03.2022 1.

JK3aMeHANIMOHHBII Ouier Ne 10
0 JUCHHUIIIIMHE MATEMATUKA
1. HccnenoBanue (GyHKIMU TIPU TTOMOIIM NTEPBOM MPOU3BOJHOM: BO3pacTaHue U yObIBa-
HUe QyHKIMH, TOUKU IKCTPEMYyMA.
2. Hexotopble mpUI0XKEHUS ONIPEICIIEHHOT0 HHTETpaia: BEIYUCIECHHE TUIOIIAeH mioc-
KuX Quryp.

ﬁ
L W
CocraBurenb 7 T.I'. MakyceBa



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHNS POCCHUICKON ®E/EPA-
JRI%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((uuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

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

YTBEPXIAIO

-

3ad.muknom ®MJ] /"@‘”ﬁ * T.I. Makycesa
01.03.2022 1.

JK3aMeHAMOHHBIN Omjer Ne 11

10 JUCLUIUIMHE MATEMATHKA
1. HccnenoBanue GyHKIMU IPU TOMOIIM TPOU3BOAHOM: BBIIYKIOCTh U BOTHYTOCTh
KpUBOI1, TOUKH Iieperuoa.
2. Heompenenenuslit MHTEIPaJ: MHTCTPUPOBAHUE PAIIMOHAILHBIX Ipooeit.

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

MUHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUCKOU ®EIEPA-
onn
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUI MHCTUTYT ((rnan) gpenepaibHOro rocyaapcTBeH-
HOTO OI0JIKETHOrO 00pa30BaTEIbHOTO YUPEKACHUS
BbICLIETO 0OpPa30BaHUS
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

Dakynemem Ynpasnenus u agmomamuzayuu
Kagpeopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.01 Xumuueckas mexuonocust

Cemectp 2
YTBEPXIAIO

.
i

3ad.muxinom ML /"?ﬂ'ﬁ T Makycesa
01.03.2022 1.

DK3aMeHAUNOHHBI Ouiaer Ne 12
no jgucournae MATEMATHKA

1. HccnenoBanue (pyHKIIUU TIPH ITOMOIIH MPOU3BOIHOMN: HANOOJIbIIIee U HAUMEHBIIIEE

3Ha4YeHHEe PYHKIUH.
2. TlonsTHE 0 HECOOCTBEHHBIX MHTETPaATaX. AOCOIIOTHO U YCIOBHO CXOISIIINECS UHTE-

rpajbl.

o
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CocraBureinb % T.I'. MakyceBa



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHNS POCCHUICKON ®E/EPA-
JRI%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT (prman) dhenepaibHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

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

Cemectp 2
YTBEPXIAIO

-

3ad.muknom ®MJ] /"@‘”ﬁ * T.I. Makycesa
01.03.2022 1.

JK3aMeHAIMOHHBIN OmJjer Ne 13
[0 JUCLHUIUINHE MATEMATHKA

1. KowmmnekcHsie yrcna. @opMbl 3aITUCH KOMIUIEKCHBIX YHCET.
2. TlpunoxeHus ONMpene’ICHHOTO HHTETrpalia K BEIUMCICHUIO TUIOIIACH TIIOCKUX huryp.
]

o
Al
CocraBureib y“? T.I'. MakyceBa

MMHUCTEPCTBO HAVKM U BBICIIIET'O OBPA30OBAHU S POCCUMCKOM ®EJIEPA-
oun
HmwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) geaepaabHOro rocyaapcTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BBICILIETO OOpa30BaHUs
«Ka3zaHckuii HallMOHANTBHBIN HCCIIEI0BATENbCKUIA TEXHOIOTHUECKUI YHUBEPCUTET»

Dakynemem Ynpasnenus u agmomamuzayuu
Kagpeopa mamemamuxu
Hanpasnenue noocomosxu: 18.03.01 Xumuueckas mexnonoeus

Cemectp 2

YTBEPXIAIO
3ad.muxinom ML /"?ﬂ'ﬁ T Makycesa
01.03.2022 1.

JK3aMeHALMOHHBIN Omiaer Ne 14
00 JUCHUINIMHE MATEMATUKA

1. Ompenenenne nepBoodOpazHoit. Teopema 0 6ECKOHEYHOM MHOXKECTBE IMTEPBOOOPA3ZHBIX
JUTSL TAHHOU (DYHKITUH.
2. Kommnekcusie uncia. OCHOBHBIE I€HCTBUS HAl HUMU.
-y
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CocraBurernb /"? T.I'. MakyceBa



MMHUCTEPCTBO HAVKH U BBICIIIET'O OEPA30BAHU S POCCUMCKOU ®EIEPA-

"

HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((runuan) dheaepaabHOro rocyapcTBeH-

HOT'O OFOJDKETHOTO 00Pa30BaTEIBHOIO YUPEKICHUSI
BBICIIETO 00pPa30BaHUS

«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

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

Cemectp 2

YTBEPX/IAIO

.
i

3ad.mukiiom OMJL /g’w  TUT. Makycesa
01.03.2022 r.

JK3aMeHAMOHHBI OmJjer Ne 15
[0 JUCLUIUINHE MATEMATUKA

1. TlonsTue onpenenenHoro uHrerpaina. OCHOBHBIE CBOICTBA OMPEIEICHHOIO HHTETpa-
na. ['eomeTpuueckre Npui0KeHus ONpeAeSIEHHOr0 HHTerpajia (IUonaib II0CKON

burypsr).

2. JluddepeHunanbHble OTHOPOIHBIE YPABHEHUS 2 TOPsI/IKA C TOCTOSHHBIMU KO3 HU-

OUCHTaAMH

o
L W
CocraBureib % T.I'. MakyceBa

IK3aMeH

Kpurepun onieHKH yCTHBIX OTBETOB 00y4al0IIUXCS

OTBeT OLEHNBAETCS OTMETKOM «5», eclii 00ydJaroMMHCs: ITOJIHO PACKPBLI COAEpxKa-
HHUe MaTepuaia B o0beMe, IPeJyCMOTPEHHOM MPOrpaMMOi; U3JI0KUII MaTepuan rpa-
MOTHBIM SI3bIKOM, TOYHO HCIOJIb3YSl SKOHOMETPHUUECKYIO TEPMUHOJIOTHIO U CUMBOJIH-
KY, B ONPEACICHHON JOrMYECKOM IOCIIEI0BAaTEIbHOCTH; IPABHIIBHO BBINIOJHWI PH-
CYHKH, YepTexXH, rpaduKH, COMMYTCTBYIOIINE OTBETY; MOKa3ajl YMEHHUE WILITOCTPUPO-
BaThb TEOPHIO KOHKPETHBIMU IIPUMEpPaMH, IPUMEHSTh €€ B HOBOW CUTyalluu MpPHU BbI-
MOJIHEHUH MPAKTHYECKOT0 3a/IaHusl; IPOJIEMOHCTPUPOBAJI 3HAHHUE TEOPUHN paHee U3Y-
YEHHBIX COMYTCTBYIOUIMX TeM, C(POPMHUPOBAHHOCTb U YCTOWYMBOCTH MCIOIB3YEMBIX
IIpU OTBETE€ YMEHMUH M HABBIKOB; OTBEYAJl CAMOCTOSATEIbHO, 0€3 HABOASIIUX BOMpPO-
COB IIPENOJIABaTEINS]; BO3MOXKHBI OJIHA — JIBE€ HETOUYHOCTH IIPU OCBEIIEHHUE BTOPOCTE-
MEHHBIX BOIPOCOB WJIM B BBIKJIAAKAX, KOTOPbIEe 00yYarOUIUIiCs JIETKO MCHpPaBUI MO-
cIie 3ameuanus npenoaasarens, ot 86 1o 100 % yyeOHnoro maTepuaia.

OTBeT OlIEHUBAETCSI OTMETKOM «4», €Clli YIOBIETBOPSET B OCHOBHOM TPeOOBaHUSAM
Ha OIIEHKY «D», HO MPHU 3TOM MMEET HEKOTOpbIE M3 HEIOCTATKOB: B M3JI0KEHUU J10-
nyleHbl Hebobine Npooesbl, He UCKa3HUBIIEe YIKOHOMETPUUECKOE COIepKaHUE OT-
BCTa, JONYIICHBI OAUH — ABa HCA0OYCTA IIPHU OCBCHICHUN OCHOBHOT'O COACPIKAHUA OT-
BETa, UCIPABIICHHBIE MTOCJIE 3aMeYaHMsl IIPEroAaBaress; JOMyIIeHbl omnuoKka uiu 6o-
JICC ABYX HCAOUYCTOB IIPpU OCBCIICHHNU BTOPOCTCIICHHLIX BOIIPOCOB WJIM B BBIKJIAJIKAX,
JIETKO HCIIpaBJeHHbIE MOCIE 3aMe4yaHus npenoaasarens, oT 74 no 83 % yueOHOrO
Marepuana.

Max 40
0aJ10B
banabl
35-40 oGan-
JIOB

30-34 6ama




OTMeTKa «3» CTAaBUTCS B CIEAYIOIMMX CIydasx: HEMOJHO PACKPBITO conaepxkaHue | 24-29 oOai-

Marepuana (Ccoxep’kaHue M3JI0KEHO (pparMeHTapHO, HE BCerjaa MOCIEI0BATENbHO), | JOB
HO TIOKa3aHO o0Illee MOHMMaHHe BOMpOca M MPOJAEMOHCTPUPOBAHBI YMEHHUS, 10CTa-
TOYHBIC JUIsI YCBOEHHUS MPOTPAMMHOI0 MaTepuasa; UMEIUCh 3aTPYIHEHHS WIH J10-
MyILIEHbl OIKUOKY B ONpeAeICHUN TEPMUHOJIOTUU JUCHUUIUIMHBI, YePTekKaxX, BBIKIaI-
KaX, UCIIPaBJICHHBIC MOCJIE HECKOJIBKUX HABOJSIIKUX BOIPOCOB IPENoaaBarelis; o0y-
YaloIIUICsS HEe CIPaBUIICS C MPUMEHEHHEM TEOPUH B HOBOUM CUTYaI[UU MIPH BBINOIHE-
HUU TPAKTHYECKOTO 3aJaHUsl, HO BBITIOJHIII 33JIaHUsI 00S3aTEILHOTO YPOBHSI CIIOXK-
HOCTHU IO JIaHHOM TeMe; MPH JOCTATOYHOM 3HAaHMM TEOPETUUYECKOr0 MaTepHalia Bbl-
sIBIIEHA HEJAOCTaTOYHas C(hOPMHUPOBAHHOCTh OCHOBHBIX YMEHUH U HaBBIKOB, 0T 60 10
73 % y4eOHOrO Marepuana.

OTMeTKa «2)» CTaBUTCS B CIICAYIOIIUX CIydasx: HE paCKPbITO OCHOBHOE cojiepkanue | 1-23 Gamna
yueOHOro marepuana; oOHapyKeHO He3HaHue oOydarommmcs Ooublied win Hanbo-
Jiee BaKHOW 4acTu y4eOHOro Marepuasa; JOMYIIeHbl OMIMOKYU B ONPEIEIeHUH NOH -
THUH, NIPU UCIOJIB30BAHUU TEPMHHOJIOTUU JAUCLUILINHBI, B PUCYHKaX, YepTeKax WU
rpadukax, B BBIKJIAJKAX, KOTOpbIE HE MCIPABJICHBI MOCIE HECKOJIBKUX HABOISIINX
BOIIPOCOB Ipenojaasareiis, MeHee 60 % yueOHOro Marepuania.

O0mas ki1accupuxkanus oUOOK

[Ipu oneHke 3HAHWUN U YMEHUM y4YalIUXCSl YUYUTHIBAIOTCA BCE OMMUOKH (TpyObIe U HETPY-
ObIC) U HEAOUYETHI.
I'pyObiMu cuMTaOTCSl OIIMOKHU: HE3HAHUE OMPEIEICHUSI OCHOBHBIX TTOHSITHH, 3aKOHOB, ITPABUJI,
OCHOBHBIX TOJIOKEHHUI TE€OpUH, HE3HAHUE (POPMYJI, OOIIETIPUHSATHIX CHMBOJIOB 0003HAYEHUI Be-
JUYWH, €IMHULl UX U3MEPEHHs; HE3HAaHUEe HAaMMEHOBAHUM €IMHUI] U3MEPEHHUS, HEYMEHHUE BbIJIe-
JUTh B OTBETE IJIaBHOE; HEYMEHHUE IPUMEHSTh 3HAHUSA, AITOPUTMBI JIJISl pELICHUS 3a7a4; HeyMe-
HUE JIeNaTh BBIBOABI U 000OIIEHNS; HEYMEHHE YUTATh M CTPOUTH IpaduKu; HEYMEHHE TOJIb30-
BaThCs MEPBOMCTOYHUKAMH, YUCOHHUKOM U CIIPAaBOYHUKAMU; TIOTEPs] KOPHSI WM COXPAaHEHUE TO-
CTOPOHHETO KOpHS; oTOpachkiBaHue 06€3 00BSICHEHHUI OJTHOTO U3 HUX; pABHO3HAYHBIE UM OIINOKH;
BBIUMCIUTENbHBIE OIIUOKU, €CIIM OHU HE SIBJISIOTCS OMHUCKOW; JTOTHYECKHE OIINOKH.
K Herpy0bIM omm0kam OTHOCSTCA: HETOUHOCTh (POPMYJIMPOBOK, ONPECIICHUN, TOHITUM, TEO-
pui, BbI3BaHHAs HEMOJIHOTOW OXBaTa OCHOBHBIX NMPU3HAKOB ONPEEISIEMOr0 MOHATHS WM 3aMe-
HOM OJTHOTO - JIBYX M3 9TUX MPU3HAKOB BTOPOCTEIICHHBIMU; HETOYHOCTH TpaduKa; HeparnoHaIb-
HBI METOJ pelIeHHs 33]a4ui WM HEeJOCTaTOYHO MPOAYMaHHBIN MJIaH OTBeTa (HapyIIeHHUE JIOTH-
KM, TOJMEHA OTJIEJTbHBIX OCHOBHBIX BOIPOCOB BTOPOCTETICHHBIMHU); HEPAIMOHAIBHBIC METO/IbI
paboThI CO CIIPABOYHON U IPYTON TUTEPATypOii; HEYMEHHUE PEIIaTh 3a/1a4H, BBIOIHSITH 3aaHHs
B 001IEM BH/IE.
Henoueramu sIBJSIIOTCSI: HEpAIMOHATBHBIE TPHEMBI BRIYHCICHUI U MTpeoO0pa3oBaHuii; HeOpexk-
HOE BBITIOJTHEHUE 3aMKCeH, YePTEeKEH, CXeM, TpaduKOB.




MMHUCTEPCTBO HAVKH U BBICIIIET'O OEPA30BAHU S POCCUMCKOU ®EIEPA-
"

HwxHekaMCKHii XUMHKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunuan) geaepaabHOTo rocyaapCcTBeH-
HOTO OIO/KETHOTO 00pa30BATEIBHOTO YUPEIKIACHUS
BBICIIETO 00pa30BaHMS
«Ka3zaHCKui HAIMOHAJIBHBIN UCCIIEI0BATEIILCKUM TEXHOJIOTMYECKUI YHUBEPCUTET »

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

IO JUCHUINIIMHE Mamemamuxka

Koumponsnas paboma Ne 1. Auanumuueckasn zeomempus.
BapuaHT 1 ... o e

3ananue 1. Jlan tpeyronsuuk ABC ¢ Bepumnamu A(6; 5), B(5; —4), C(-5; 4). Hanu-
caTb ypaBHEHHWeE NpsiMoil 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 tpeyronasuuk ABC ¢ Bepumnamu A(-1; 5), B(5; 4), C(-5; 3). Hanu-
caTb ypaBHeHHe NpsMoi AB, ypaBHeHue Ouccektpuchl BL yrnma B, ypaBHenue BbicoThl CN,
ypaBHeHHe Menuanbl AM. Haiitu S u P TpeyronpHuKa, 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. BoluucianTh MHTErpasbl

1 1 .

1) J'(x4+i/;+3\/§+—2+—)dx j(smx+5005x)dx
XX .

33}13HI/IC 2. HOHLSYHCL MCTOIOM IMOACTAHOBKHU, BEIYUCIIUTL NWHTCTPAJIbI (O,Z[I/IH nu3 r[[BYX)Z
4x

Jx e
j dx _[ ——dx
33}13HI/IC 3.C MMOMOIIBIO METOAA UHTCTPUPOBAHUS 110 HACTAM, BBIYUCIIUTL MHTCTPAJIbI (OI[I/IH n3

JBYX):
1)

xIn xdx xe *dx
Jxinxdx ) [reax

Bapuanr 2.

3ananue 4. BerynucianTh UHTETpaIIbl
2 3 e
1) [~ ydx  [er(2-=;)dx
1+x°  J1-x? 1 2) X .

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




J-COS\/_

J.eS‘”X oS xdx

3aua}me 6. C nomo1pt0 METOJJa HHTEIPUPOBAHHUS 110 YaCTSAM, BBIYMCIUTh UHTETPAJIbl (OJUH U3

JIBYX):
1)

xIn(3x +2)d xe5xdx
; 2)

MuHucTepcTBO HAYKH U BhICIIEro oOpa3oBaHus Poccuiickoit @enepanuu
HmxHexkaMCKuli XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((runuan) dheaepanbHOro rocy1apcTBeH-
HOT'O OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BbICILIEr0 00pa30BaHUs

«Ka3zaHckuii HallMOHANIBHBIN HCCIE10BATENbCKUI TEXHOJOTHUECKUN YHUBEPCUTET»

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

PI'P Nel. Jluneiinaa anzebpa (onpedenumenu, mampuysl, peuieHue cucmem JUHEuHbIX al-
2edpauyecKux ypasHeHuil.
3aganue 1. Pemuth cuctemy ypaBHeHuil no gopmyinam Kpamepa u ucnomnb3ys oOpaTHyIO Mat-
puiy.

x+y—-32=0,

3X+2y+2z2=-1,
X—Yy+52=-2.

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

3ananue 3. Haiftu pacueTHble 00BEMBI paboT, KOTOPBIE OKYITT 3aTParhl HA SKCIDTyaTaIl|Io; PaClIeHKH Ha
TIPOBEZICHNE COOTBETCTBYFOIIMX padOT YKa3aHbI B TAOJHIIE:

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

paboTsI Mexanuueckue | Tennosvie | Inekmpuueckue | 3aTPaThI
Z,Zyjzzqecxoe obcydcu- 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. /lugpgpepenyuanvrnoe u unmezpanvHoe ucuucienue
dyuKkyuii 00noil nepemennou.

3ananue 1. Haiitu o6macth onpeaenenus GyHKIIAN:

1) 2)
= log,,(2x—8) y=8x"+3x—4




3ananme 2. Vccnenyiite (yHKIMIO Ha HENPEPHIBHOCTh, HAWAUTE TOYKU PA3phIBA, YKAKUTE XapaKTep
paspbiBa U n300pa3uTe rpapUuecKy caelyronyo GyHKIUO:
-X, x=1,
2 y=42, Dexz2,

[x°+3, x>2

3amanmue 3.
Jana pynaxmus  f(X) = x3 — 3x? + 4. Haitaure:
1) Touku MakCUMyMa U TOYKH MUHUMYMa (YHKITHH.
2) IIpomexyTKH BO3pacTaHUsS M yOBIBaHUS (QYHKIIUH.
3) IIpoMexyTKH BBITYKJIOCTH, BOTHYTOCTH, TOYKH Meperuoa.
4) Haubosnpliice 1 HAMMEHbBIIIEE 3HAUCHHUE ATON (PYHKIIUU Ha TpoMexyTke [0; 4].

Pazoen. Mamemamuueckuii ananus. /luppepenyuanvrnoe u unmezpaivbHoe ucuucieHue
@yHKYUIl HEeCKOIbKUX NEPEMEHHDBIX.

3aganue 4.

HaiinuTe: a) ABOMHON MHTErpai 1o JaHHOW 00JacTH MHTErPUPOBAHMS, PUCYHOK IEpEHECUTEe B
TETpaJib; 0) BHIYUCIUTE NIPU MIOMOILY ABOWHOIO MHTErpaja IO b JaHHON 00J1acTH.
Ne Bapu- O06acTh UHTETPUPOBAHUS JIBOMiHOM MHTETpan
aHTa

1 y [[ (4x—2y +3)dxdy
G D,

3aganue 5. BoiunciauTs:

NN

. . .
a) ﬂsm(x+y) dx dy; OSXSE, 0<y<
D

0) J._U(x+y+z) dxdydz; x=0,y=0,z=0,x+y+z=1
Vv

3apanue 6. V3MEHUTH NOPAIOK HHTETPUPOBAHHUS:
9/16 .y 3/4 3/4

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

KommnuiekT 3a1aHuii 1)1 KOHTPOJbHOU padoThI ISl CTYJIEHTOB 3204YHOI0 OTAeJIeHUS
[0 TUCUUIUINHE MAmemMamuxa

Konmpononaa pavoma 1. /Iluneiinasi anredpa (onpeaejuresii, MATPUIbI, PelIEHHE CHCTEM
JIMHEHHBIX YPABHEHUMH, 1eiiCTBUS HAJ BEeKTOpPaMHu). AHAJIMTHYeCcKas reomerpusi. Marema-



THYecKni aHaau3 (aupdepeHnaIbHOE U HHTETPAJIbHOE HCYHCIeHHe (PYHKIIUM OHOM Iie-
peMeHHOit).
3aganue 1. Pemuth cuctemy ypaBHeHHi o ¢popmymnam Kpamepa u ucnonb3ys oOpaTHyto MaT-

pHiLy.
x+y—-32=0,

3X+2y+2z2=-1,
X—Yy+52=-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. Hanwmcars ypaBHEHHE IUIOCKOCTH, MPOXOAIIEH depe3 TOUKY A MepIeHIUKYISPHO
sekropy BC .
A(2;5-3), B(7;8,-1), C(9;7;4).

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

3ananue 6. Haiftu xoopIuHATHI TOUKH A, paBHOYJaIeHHONW 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. Haiitn 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

3apnanme 11. Haiitu npousBoanyio: y =

3aganue 12. Haiiti mpou3BoaHbIE PYHKIIHIA:



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 NEePEMEHHBIX, meopus OudgepenyuanvoHbvIX ypasHeHuil).
3aganue 1. Haittu Bce BO3MOXKHBIE dacTHble TpousBomHbie |l mopsoka mnst dyHKIMN

z=2x° y— 7xy2.
Bamanme 2. Haiitu nonusiii muddepeniman GyHKmun — Z =4/ X° + y? .

3apanme 3. Haiitn pemenne samaun Komm: 0 Y _ 2 . oy =1
x
3ananue 4. Haiitu pemrenne 3agaun Kowm: xy'+ y = xyz , y@=1.

3aganme 5. BcromHHUTE, KaK yCTpOEHO 00IIEe PEICHHE JTMHESHHOr0 HEOTHOPOIHOTO T depeHIu-
anpHOrO ypaBHenus. Permre cnemnytomiee muddepennmansaoe ypasHenue |l mopsiaka:

y' =4y = f(x).
a) f(x)=4x3; 6) f(x)=3e>";
1//2 arcsiny 1  arccosy
3ananue 6. Msmenuts nopsnok unterpupoanus:  [dy [ fdx+ [dy [fdx.
0 0 1v2 0

3ananue 7. Boraucauts: |f (54x2y2 +150 X4y4jdxd)ﬁ D:x=1, y= X3, y = —JxX.
D

Kpurtepuu onieHKH NMCbMEHHBIX KOHTPOJIBHBIX PadoT:

OrBer oneHuBaeTcss 0TMeTKoi «5» (16-20 6ayoB), eciu: paboTa BBHIMOIHEHA MMOJIHOCTHIO; B
JIOTMYECKUX PACCYKICHHUSIX U 0OOCHOBAHMM pEIIEHUS HET MPOOEJIOB U OIIUOOK; B PEIICHUU HET
MaTeMaTUYeCKUX OIIMOOK (BO3MOKHBI HEKOTOpPbIE HETOYHOCTH, OMHCKH, KOTOpas He SBIISETCS
CJIEZICTBUEM HE3HaHMs WJIM HEMOHUMaHWs y4yeOHOro marepuana), T.€. NMPaBHIBHO BBIOJIHEHO
86—-100 % paboTHI.

Otmerka «4» (11-15 6ansoB) craBUTCS B CIEAYIOIIUX CIy4asx: padOTa BBITOJHEHA IOJHO-
CThIO, HO OOOCHOBAHUS IIarOB PELICHUS] HEJAOCTATOUYHBI (€C/IM yMEHHEe OOOCHOBBIBATh PACCYyXK-
JICHUs He SBJUIOCH CIIEHUAIBbHBIM OOBEKTOM IMPOBEPKH); JOMYIIEHBl OJHA OLIMOKA, MU €CTh
JIBa — TpH Hel04€Ta B BBIKJIA/IKaX, PUCYHKaX, YepTexax WiK rpagukax (€ciu 3T BUAbI padoT He
SBJISUTACH CTIEHUAIBHBIM 00BEKTOM MPOBEPKH), T.€. IPABUIBHO BHIIOJIHEHO 74—84 % paloThl.
Ormerka «3» (5-10 6a10B) CTaBUTCS, €CIU: JIOMYIIEHO HE Oojiee ABYX OMIMOOK WM Oosee
JIBYX — TPeX HEJO0YETOB B BBIKIAJKAX, YepTekax WM rpadukax, HO oOydarouuiics obnagaer
00s3aTeNIbHPIMM YMEHUSIMU T10 ITPOBEPSIEMO TeMe, T.€. MPaBUIbHO BbINoJIHEHO 60 —73 % pabo-
TBI.

Otmerka «2» (0 - 4 6a1a) CTaBUTCS, €CITU: JOMYIIECHBI CYIECTBEHHBIC ONMMOKH, TTOKA3aBIIIHE,
4yTo o0ydvaromuiicss He 00JaaeT 00sA3aTeIbHBIMA YMEHUSAMH TI0 JJAHHOM TeMe B MOJHOW Mepe,
T.€. BbINOJIHEHO MeHee 60 % paboThl.



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