MuHucTepcTBO HayKH U BhbIciiero oopasoBanus Poccuiickoit denepammu
HuxHexkaMCKUil XUMHUKO-TEXHOJIOTMYECKUN UHCTUTYT ((usuan)
(enepanbHOro roCcyJapCTBEHHOTO OFO/I)KETHOTO 00pa30BaTEIBHOTO YUPEKICHHUS
BBICILIETO 00pa30BaHUs
«KazaHckuii HalMOHAIBHBIN UCCIIEOBATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET»

(HXTU ®I'BOY BO «KHUTVY»)

Jrot YTBEPXIAIO
Vs N
OOKYMEHT NOAMNNCAH ‘) / : nory \
SNEKTPOHHOW MOAMMUCHIO g N ! \
CepTu 02C581C300FBAC248447298EECFD34536D "/l‘ | «‘::; = 3aMecTHTenb IIHpeKTOpa HO yP
Reimrenen < 30,05 2651 no 30 06,2022 4\
\C5:2 / M — H.M. Huxudopona
A\ § : -/, /]
N RT3 / « 12» 04 2021r.
N S
o SIS O 7

®OH/I OHEHOYHbLIX CPEJACTB
M0 JUCHUIIIMHE (MOIYJIIO)

b1.5.12. MareMaTHkKa
15.03.04 ABTOMaTH3alLIMs TEXHOJOTHYECKUX IPOIIECCOB U IIPOMU3BOACTB
[Tpoduns nmoarotoBku: ""ABTOMAaTH3AIIMS TEXHOJIOTHYECKUX MPOIIECCOB U MPOU3BOICTB
(110 oTpacisam)»

oaxanaep

Dopma obyuenus: ouHas, 3a04HAS

Hwmxaexamck 2021



Cocrasurens ©OC:

Jorent nukiaa OMJI /ﬁ"’ ' T.I'. Makycesa

®OC paccMoTpeH u 0JJ00peH Ha 3aceqaHum Kadeapbl MATEMaTUKH,
nportokoi ot 01.03.2021 r. Ne 1
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Hepeuenb Komnememuui C yKazanuem smanoeé ux qbopmupoeauu}l

Hnoexc Cooeporcanue Omanwl hopmuposanus Komnemenyuu Haumenoeanue
OUECHOUYHO020
Komnemenyuu KomnemeHuyuu (ykazamwv ece memwi uz PII/]) u
cpeocmea
Jexkyuu Ilpakmuueckue | Jlabopamop- Kypcoeoit npo-
Hble 3aHAmuA exm (paboma)
3anamus
OIIK-3 OIIK-3 cnocobHOCTh HCONB30- | Juneinas anzeo- | Jluneiinasa anzeo- | He npedy- | He npedycmom- | PacueTHo-
BaTb COBpPEMEHHBbIC WHpOpMmalu- | pa. pa. cmompervl penbvl rpaduyeckas pa-
OHHBIE TEXHOJIOTHHM, TEXHUKY, Ananumuueckan | Ananumuuecxkan 06ota,  TeKylul
NPUKJIaJHbIE IPOrPAMMHEIE CPEI- ;{eomempuﬂ. ;{eomempuﬂ. KOHTPOJIb, JK3a-
CTBA TIPH PEIIeHHH 3a1ad mpodec- | 1 OWIEKCHblE OMRIEKCHble MeH
o yucna. yucha.
CHUOHAJILHOMW e TeIbHOCTH 3aouynoe: Teky-
Mamemamuue- Mamemamuue- .
CKUI ananus. CKUIL ananus. I KOHTPOIIB,
KOHTpPOJIbHASI pa-
OIIK-4 OIIK-4 CIIOCOOHOCTBIO He npedy- | He npedycmom- | 00Ta, SK3aMeH
y4acTBOBaTh B pa3paboTke 0000- cmompensl penvl
IICHHBIX  BApUAHTOB  PEIICHUS

npo0ieM, CBSI3aHHBIX C ABTOMAaTH-
3alMed Mpou3BOACTB, BhIOOpE Ha
OCHOBE aHaJIM3a BapHUaHTOB ONTH-
MaJIbHOI'O IIPOTrHO3HUPOBAHUSA I10-
CJIEJICTBUM pPELICHUS




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

1 cemecmp
Ouenounsvie cpeocmea | Kon-60 Min, éannoe Max, oan106
(6azoewtit ypo- (noeviuennulit ypo-
eéenv) O//3a0unoe | eenv) O//3a0unoe
Pacuemmno-zpagpuueckan 1 10/- 15/-
paboma
Konmponsnas paboma 1 10//10 15//20
Texywuii Konmponw
Ilocewyaemocmeo - 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, é6annoe Max, oan106
(6azoewtit ypo- (noeviuwiennulit ypo-
eéennv) O//3a0unoe | eenv) O//3a0unoe
Pacuemmno-epagpuueckasn 1 10/- 15/-
paboma
Konmponvnas paboma 1 10//10 15//20
Texkywiuit KonmpoJio
Ilocewaemocmo - 8//8 10//10
Paboma na npaxkmuue- - 5//10 15//20
CKUX 3AHAMUAX
Camocmosmenvnasn pa- - 3//18 5//10
ooma
IK3amen 1 24 40
Hmozo: 60 100




Iokazamenu u Kpumepuu OUeHUBAHUA Komnemeuum? C Onucanueém WKa;l1 OUCHUGAHUA

Hnoexc | Cooeponca- Ypoenu oceoenus komnemenyuu

Komne- HUue Kom- Ilopozoewriit Ilpoosunymeutii Ilpesocxoonuwiii

meHyuu | nemeHyuu
OIIK-3 cnocoOHOCTh | 3HATh: HOHATHE U METOJIbI 3HaTh: KOMIOHEHTHI 00Pa30BaTEIbHOM 3HaTh: TpeOOBAHHS K KOMIIETCHTHOCTH
UCIIONB30BAaTh  CO- | CAMOPa3BUTHSI, CAMOOOYUCHUS U JeSATebHOCTH (MOTHBALIMOHHBIH, IPOLEC- | CIICLHANNCTA U €r0 Pa3BUTHIO; TPeOOBa-
BPEMEHHbIC UH(Op- | CAMOBOCIHTAHHS JTHIHOCTH. CyaJIbHBIi, OpraHU3alMOHHBIH, OLIEHOY- HHS1 K IOBBIILICHUIO KBATM(UKALIMN U
MAIMOHHBIC TEXHO- | Y METh: CAMOCTOSATEIILHO CTABUT HbIi), THIIOBBIE aITOPUTMBI CAMOOOpPa30- | MacTepcTBa B MPO(ECCHOHANBHOMN cpe-
JIOTHH, TexmuKy, | 3 B obracTi caMooOpa3oBaHusl. | BaHUSL. ae.

BrasieTs: MeToaMu caMOaHaITH3a; YMeTh: MIaHUPOBATh U PEaTH30BbIBATH VMeTh: aHaIU3UPOBATh U BEIOUPATD

OIIK-3 HMPHIGTARHBIC — TIPO™ | 1o nanm OpraHH3aIiu COOCTBEHHYIO 00pa30BaTEIIbHYIO TPACK- (OpMBI U METO/IbI OBBIILICHHS KBAJIH-
TPaMMHBIC CPCACTBA | ;G erpenoro 0GyueHus. TOPHIO. (UKaIMK ¥ MACTEPCTBA B 3aBHCUMOCTH
[IpA pCHICHUN 3a/aq BrajeTs: aHATH30M U OLEHKOH dddek- 0T cOOCTBEHHBIX TIOTpeOHOCTEl 1 06pa-
npogeccHoHaIbHOI THBHOCTH MIPOTPAaMMBI M PE3yJIbTATOB Ca- | 30BATEIBHOM TPACKTOPHH.
ACATCIIBHOCTH, MOOOpa3oBaHusl. Bnagerts: ciocobaMu yrpaBlieHUs! CBO-

AMU 3HAHUSMH TSI 00ECIIEUeHUS CBOEH
KOHKYPEHTOCITIOCOOHOCTH.

OIIK-4 cnocoOHO- |3HAaHHE METOJIOB ONTHMHU3AIHN CIIOCOOHOCTBIO y4acTBOBaTh B pa3pabOTKe | 3HAHHE METOIOB M CHCTEM ONTHMAIIBHOTO
CTBIO y‘{aCTBOBaTB B O606III€HHI)IX BAapHaHTOB PEHICHUA IIPO-|IIPOrHO3UPOBAHUSA HOCJ’IGI[CTBI/Iﬁ pelICHUA
paspaboTke 0606- OeM, CBSI3aHHBIX C aBTOMATH3alHeil po-
IIEHHBIX BADUAHTOB H3BOACTB
pelieHus npooiem,
CBSI3aHHBIX C aBTO-

OIIK-4 MaTH3aLUEN TPOU3-

BOJICTB, BbIOOpE Ha
OCHOBEC aHa/I13a Ba-
PUAHTOB ONTUMAaJb-
HOT'O MPOTHO3HUPO-
BaHUS MOCIIEACTBUH
peleHust




Uikana oyeHusaHus

Mudposoe
BbIpaKeHHne

Beipakenue B
o0asax:

CioBecHoe
BbIpaKeHH e

Kputepun onieHKH HHIMKATOPOB JOCTHKEHHUS TPU (popMe KOHTPOJISA:

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 CTPOMHO M3JIaracT Marepuai; CBOOOIHO
CNpaBJSIETCST € 3aJadaMd, BONPOCAMH W JPYTUMU BHIAMH TMPUMCHEHHS
3HAHMH; MCIOIB3YET B OTBETE JOMOIHHUTEIBHBIA MaTepral BCEe MPEAyCMOT-
PEHHBIC MPOrPAMMO¥ 3a/1aHKsI BBHITIOTHEHBI, KAYECTBO UX BBIIIOJIHEHUS OIle-
HEHO YMCJIOM 0aJlJIOB, OJIM3KUM K MaKCHMAaJIbHOMY; aHAJU3UPYET MOJyUYCH-
HBIC PE3yJbTAThl; MPOSBISIET CAMOCTOSATEIBHOCTh MPH BBIIOJIHCHUHU 3a]1a-
HUH

74 - 86

Xopowo
(3auTeHoO)

OrneHka «XOpOIIO» BBICTABISAETCS CTYIEHTY, €CIIU TEOPETUUECKOe COAep-
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 BBICOKOE. CTYAEHT TBEpAO 3HAET MaTepuai, IPaMOTHO U IO Cylile-
CTBY W3JIaraeT ero, He JOMYyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOMPOC.

60 - 73

Y 1oBnE€TBO-
PUTEIBHO
(3auTeHO)

O1eHKa «yAOBJIETBOPUTENIBHO» BBICTABIIIETCA CTYJEHTY, €CJIU TeopeTuye-
CKO€ COJIeprKaHHe Kypca OCBOCHO YAaCTHYHO, HO NMPOOEIbl He HOCST CyIle-
CTBEHHOT'O XapakTepa, OOJBLIIMHCTBO NPEAYCMOTPEHHBIX MPOrpaMMON 3a-
JIAHWH BBITTOJTHEHO, HO B HUX UMEIOTCS OMUOKH, TIPU OTBETE HA TIOCTABIICH-
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» BBICTABISCTCS CTYACHTY, €CJIIM 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 00yUYCHHS
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 JOIOJHUTEIbHBIE U HABOIAIIHAE
BOIPOCHI IIPEIO1aBaATEIS.




IK3ameHauuoHHbvle OuLemol

MUHUCTEPCTBO HAVKH U BBICILIET'O OBPA3BOBAHM ST POCCUNCKON OEJIEPA-
%1%
HmxHexaMCKul XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIKETHOTO 00pPa30BaTEILHOTO YUPEHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HalMOHAJIBHBIN UCCIIEI0BATEIILCKUI TEXHOJIOTHYECKUH YHUBEPCUTET»

Hanpaenenue noocomosxu: 15.03.04 Aemomamuszayus mexHoio2U4ecKux npoyeccos u npou3-
600cme
Cemectp 1
YTBEPXIAIO

3ad.muknom ®MJ] /ﬁiﬂ' ~ T.I. Makycesa
01.03.2021 1.

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 ((prnan) genepaibHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTENbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3zaHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET

Hanpaenenue noocomosxu: 15.03.04 Aemomamu3zayus mexHoiocudecKux npoyeccos u npou3s-
800cme
Cemectp 1
YTBEPXIIAIO

3ad.muxinom OM/JI /"ét?v T Makycesa
01.03.2021 r.

JK3aMeHalMOHHBII OuJiet Ne 2
10 JUCUUIUIMHE MATEMATHKA
1. HessIpoxaeHnusie MaTpulibl. OOpaTHas MaTpuia. AJITOPUTM BEIYHCICHUS 00paTHOM
MaTpHIIBL.
2. CkansipHO€ NPOU3BEJEHUE BEKTOPOB, €r0 OCHOBHBIE CBOMCTBA U HEKOTOPBIE IIPUIIO-
KEHUS. R

o
L W
CocraBuTelb %’7 T.I'. Makycesa



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

Hanpaenenue noocomosxu: 15.03.04 Aemomamu3zayus mexHoio2UdecKux npoyeccos u npou3-
600cme
Cemectp 1
YTBEPXIAIO

-

3ad.muknom ®MJ] /ﬁi’ﬁ * T.I. Makycesa
01.03.2021 1.

DK3aMeHAMOHHBIN Omiter Ne 3
0 JUCHMUIIIIMHE MATEMATHKA

1. Marpuusl. DieMeHTapHbIe IpeoOpa3oBaHusl MAaTPUILbl. PaHT MaTpHIIbL.
2. Kpussie |l mopsinka. Dnnurc, onpeneiaeHe U CBOMCTBA.
-y

i
Sl
CocraBurelb /"éﬁ T.I'. Makycesa

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHUS POCCUNICKON ®EJIEPA-
onn
HmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUN UHCTUTYT ((rnan) ¢penepaabHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu: 15.03.04 Aemomamu3zayus mexHoiocudecKux npoyeccos u npou3-
6800CcM8
Cemectp 1

YTBEPXJAIO
3ad.uxnom GMJT /ﬁiﬂr * T.I'. Makycesa
01.03.2021 1.

DK3aMeHAIMOHHBII outer Ne 4
[0 JOUCLUIUINHE MATEMATHKA

1. Pemenue cuctem IMHEHHBIX ypaBHeHU. OcHOBHBIE TOHATHSA. Dopmynbl Kpamepa u
Meron ["aycca miis pemenust CJIY.
2. Kpussie BTOpOro nopsijaka. JIIImIiC.

.

CocTaBuTENb /"ézw ' T.I'. MakyceBa



MUHUCTEPCTBO HAVKH U BBICILIET'O OBPABOBAHI S POCCUNCKON ®EEPA-
JRI%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((uuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 15.03.04 Aemomamuszayus mexHoio2UMecKux npoyeccos u npou3-
600cme
Cemectp 1

YTBEPXIAIO

.

3ad.mukiiom OMJL /H/:j\"ﬂ T, Makycesa
01.03.2021 r.

JK3aMeHalMOHHBbIH OniieT Ne 5
0 JUCUHUIINIMHE MATEMATUKA
1. Cucrembl IMHEHHBIX OJHOPOIHBIX ypaBHEHUI. DyH1aMeHTalIbHAs CUCTEMA pellie-
HUM.
2. Kpussle BToporo nopsijika. OKpyKHOCTb, 3JUIMIIC, runepOoa, napadoma. [Ipeodpa-
30BaHUE YPABHECHUS nlenﬁ BTOPOTO MOPAAKA K KAHOHUYECKOMY BUILY.

i
A
CocraButenb /Héﬁ T.I'. MakyceBa

MMHUCTEPCTBO HAVKM 1 BBICIIIET'O OEPA30BAHMSI POCCUMCKOM ®EEPA-
oun
HmwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dhunuan) geaepaabHOTO rocyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTENbHOTO YUPEKIACHUS
BbICILIEr0 00pa30BaHUs
«Ka3zaHckuii HallMOHABHBIN HCCIEI0BATENbCKUIA TEXHOJOTHUECKUI YHUBEPCUTET»

Hanpasnenue noocomosxu: 15.03.04 Asmomamuszayusi mexnonio2uveckux npoyeccos u npou3s-
600cme
Cemectp 1
YTBEPXIAIO

3ad.uxnom GMJT /ﬁi’ﬁ * T.I'. Makycesa
01.03.2021 1.

9K3aMeHAIMOHHDII o0nj1eT Ne 6
0 JUCIHUIUIMHE MATEMATHKA
1. JlekapToBbI IPsIMOYTOJIbHBIE KOOPJIMHATHI. JleieHue oTpe3Ka B 3aIaHHOM COOTHOIIIE-
Huu. [1nomans TpeyroapHuKa.

2. OmnpenenuTenau BTOPOTO U TPETHETO MOPsiKa. X OCHOBHBIE CBOMCTBA M CTIOCOOBI
BBIYUCIICHUS.
-

i
Aol
CocraBurenb %’7 T.I'. Makycepa



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

Hanpaenenue noocomosxu: 15.03.04 Aemomamu3zayus mexHoio2UYeCKUX Npoyeccos u npou3-
600cme
Cemectp 1

YTBEPXIAIO

.

3ad.mukiiom OMJL /g’w  TUT. Makycesa
01.03.2021 r.

JK3aMeHalMOHHBbIH Oniier Ne 7
10 JUCUUIUIMHE MATEMATHKA
1. Tlpsmas nmuaus. YTiaoBoi koddduipent npsmoi. [Ipsmast, 3ajanHas AByMsI TOYKaMH.
HopmanbHoe ypaBHeHue npsMoil. Paccrosinue ot Touku 1o npsmoit. [lepecedenne

JIBYX MPSIMBIX.
2. Jlunwum |l mopsiaka. 'unepOona, onpenencHne U CBOMCTBA.
-
i

e
CocraButenb /"? T.I'. MakyceBa

MMHUCTEPCTBO HAVKM 1 BBICIIIET'O OFPA30BAHMSI POCCUMCKOM ®EEPA-
oun
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dhunuan) genaeparbHOTO TOCyaapCTBEH-
HOTO OIO/IKETHOTO 00pa30BaTENbHOTO YUPEKIACHUS
BbICILIEr0 00pa30BaHUs
«KazaHckuii HallMOHABHBIN HCCIIeI0BATENbCKUIA TEXHOJOTHUECKUI YHUBEPCUTET»

Hanpasnenue noocomosxu: 15.03.04 Asmomamuszayusi mexnonio2uyeckux npoyeccos u npou3s-
600cme

Cemectp 1
YTBEPXAIO

-

3ad.uxnom GMJT /"@\"ﬁ * T.I'. Makycesa
01.03.2021 1.

DK3aMeHAIIMOHHBIN 0nJieT Ne 8

[0 JUCLUIUINHE MATEMATHKA

1. Bextopsl. JIunelinble onepanuu Haja BekTopamu. Koopaunars! BekropoB. Hanpasis-
I0I1E KOCUHYCBI.
2. Martpunpsl. OcHOBHBIE CBOMCTBA. J[elicTBUS HaJ MaTpUIIAMH.

o
L W
CocraBuTelb /ﬁ T.I'. Makycesa



MUHUCTEPCTBO HAVKH U BBICILIET'O OBPABOBAHI S POCCUNCKON ®EEPA-
JRI%1%
HmxHexkaMCKUl XMMHKO-TEXHOJIOTHYECKH MHCTUTYT ((runuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 15.03.04 Aemomamu3zayus mexHoi02UYeCKUX Nnpoyeccos u npou3-

800CME
Cemectp 1

YTBEPXIAIO
3ad.mukiiom OMJL /g’w  TUT. Makycesa
01.03.2021 r.

JK3aMeHAMOHHBIN o0nieT Ne 9
[0 JUCUUININHE MATEMATHUKA
1. Marpuusl. OOpaTHast MaTpHIIa.
2. Jluawum |l mopsiaka Ha TIOCKOCTH. I'unepOomna, onpeenenre u CBOMCTBA.

i
el W
CocraBuTelb /“?

MHHHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOI ®E/IEPA-
oun
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) geaeparbHOTO ToCcyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHckuil HAlIMOHATBHBIN HCCIIEI0BATENbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET »

T.I'. MakyceBa

Hanpasnenue noocomosxu: 15.03.04 Asmomamuszayusi mexnonio2uyeckux npoyeccos u npou3s-

800CME
Cemectp 1

YTBEPXJIAIO

.

3ad.muxinom OM/JI /"?ﬂ'ﬁ T Makycesa
01.03.2021 .

OKk3aMeHAHOHHBIH oniaeT Ne 10
0 JUCIHUIUIMHE MATEMATHKA
1. BexTopHOE MpOU3BEACHNE BEKTOPOB U €T0 CBOMCTBA. BhIpaxeHrne BEKTOPHOTO MPo-
M3BEACHUS Yepe3 KoopauHaTel. HeKoTopbie MPUI0kKEHNs BEKTOPHOTO MPOU3BEICHHUSL.

2. Omnpenenurenu. Anredpandeckue TOMOJTHEHHUS 1 MUHOPHI. Pa3znoskeHne onpenenure-
JIsL IO 3JICMCHTAM CTPOKH U CTOH6I_Ia.

o
o W
CocraBurenb /ﬁ

T.I'. MakyceBa



MUHUCTEPCTBO HAVKH U BBICILIET'O OBPABOBAHI S POCCUNCKON ®EEPA-
JRI%1%
HmxHexkaMCKuii XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((ruuan) deaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 15.03.04 Aemomamu3zayus mexHoio2UYecKUx npoyeccos u npou3-
600cme

YTBEPXIAIO

-

3ad.muknom ®MJ] /"@‘”ﬁ * T.I. Makycesa
01.03.2021 1.

IK3aMeHAIMOHHBIN OnjteT Ne 11

[0 JUCLUIUINHE MATEMATHKA

1. CwmemanHoe IMPOU3BCACHHUEC BEKTOPOB U €I'0 CBOMCTBA. BLIpa)KeHI/Ie CMCIIaHHOI'O
IMMPOU3BCACHUA UCPE3 KOOPAHUHATHI. HGKOTOpI)IC MIPUIIOKCHUSA CMCITAHHOTI'O ITPONU3BC-

JICHUSL.
2. Jluauwm |l mopsnka. [lapabGoia, onpeneneHue U CBOMCTBA.

ﬁ
e
CocraButenb =7 T.I'. MakyceBa

MMHUCTEPCTBO HAVKM U BBICIIET'O OBPA30OBAHU S POCCUMCKOM ®E/EPA-
oun
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dhunuan) genaeparbHOTO TOCyaapCTBEH-
HOTO OIO/IKETHOTO 00pa30BaTENbHOTO YUPEKIACHUS
BbICILIEr0 00pa30BaHUs
«Ka3zaHckuii HallMOHANBHBIN HCCIEI0BATENbCKUIA TEXHOIOTHUECKUI YHUBEPCUTET»

Hanpasnenue noocomosxu: 15.03.04 Aesmomamuszayust mexnonro2uyeckux npoyeccos u npou3s-
600cme

Cemectp 1
YTBEPXIAIO

.

3ad.muxinom ML /gﬂ'ﬁ T Makycesa
01.03.2021 .

IK3aMeHALMOHHBIN Omiaer Ne 12

[0 JUCLUIUINHE MATEMATHKA

1. TInockocts u ee ypaBHeHue. OOI1ee ypaBHeHHE MI0CKOCTH. HopMmanibHOE ypaBHEHUE
IUTOCKOCTH. PaccTosiHUE OT TOYKH /10 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%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 15.03.04 Aemomamuszayus mexHoio2UMecKux npoyeccos u npou3-
600cme
Cemectp 1

YTBEPXIAIO

.

3ad.mukiiom OMJL /g’w  TUT. Makycesa
01.03.2021 r.

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

ﬁ
e
CocraButenb =7 T.I'. MakyceBa

MMHUCTEPCTBO HAVKM 1 BBICIIIET'O OEPA30BAHMSI POCCUMCKOM ®EEPA-
oun
HmwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dhunuan) geaepaabHOTO ToCcyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTENbHOTO YUPEKIACHUS
BbICILIEr0 00pa30BaHUs
«Ka3zaHckuii HallMOHANBHBIN HCCIEI0BATENbCKUIA TEXHOIOTHUECKUI YHUBEPCUTET»

Hanpasnenue noocomosxu: 15.03.04 Asmomamuszayus mexmonio2udeckux npoyeccos u npou3s-
600cme
Cemectp 1

YTBEPXIAIO
3ad.muxinom ML /gﬂ'ﬁ T Makycesa
01.03.2021 .

IK3aMeHALNOHHBIN Omier Ne 14
00 OUCLUIUINHE MATEMATHKA

1. BsaumHOe pacnonoxeHue MI0CKOCTEN.
2. BekTopsl. BekTopHOE NMpoM3BEIeHNE BEKTOPOB, €ro ONpeIesieHue, CBOMCTBA U HEKO-
TOpbIE MPUIIOKEHHUS.

o
L W
CocraBuTelb % T.I'. Makycesa



MUHUCTEPCTBO HAVKH U BBICILIET'O OBPABOBAHI S POCCUNCKON ®EEPA-
JRI%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dhenepaabHOro rocyaapcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 15.03.04 Aemomamuszayus mexHoio2UMecKux npoyeccos u npou3-
600cme
Cemectp 1
YTBEPXIAIO

-

3ad.muknom ®MJ] /"@‘”ﬁ * T.I. Makycesa
01.03.2021 1.

IK3aMeHAMOHHBIN OnjteT Ne 15
[0 JUCLUIUINHE MATEMATHKA

1. B3auMHOE pacnojoXeHHE ABYX MPSIMBIX.
2. Kpussie BTOporo mopsiaka. OKpy>KHOCTb, JUTUIIC, TutiepOoia, mapadona. [Ipeobpa-
30BaHUE YPAaBHEHMs JINHUM BTOPOTO MOPsI/IKA K KAHOHUYECKOMY BULY.
-

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

MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUICKOU ®EJIEPA-
onn
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUH MHCTUTYT ((prinan) ¢penepaabHOro rocyaapcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTENIbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKANA TEXHOJIOTMYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu: 15.03.04 Aemomamu3zayus mexHoio2udecKux npoyeccos u npou3-
6800CcM8
Cemectp 1

YTBEPXJAIO
3ad.uxnom GMJT /"@\"ﬁ * T.I'. Makycesa
01.03.2021 1.

IK3aMeHAUMOHHBIN Ouiier Ne 16
[0 JUCIHUIUIMHE MATEMATHKA

1. CucreMbl THHEHHBIX OJHOPOIHBIX ypaBHEHUI. DyHIaMeHTalIbHAS CUCTEMA pellie-
HUH.
2. Tlpsimas Ha mIIOCKOCTU. Pa3nuvHbIe BUABI YpaBHEHHS MPSMOI Ha TIIIOCKOCTH.

o
L W
CocraBuTelb /ﬁ T.I'. Makycesa



MUHUCTEPCTBO HAVKH U BBICILIET'O OBPABOBAHI S POCCUNCKON ®EEPA-
JRI%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JKETHOTO 00pPa30BaTEIBLHOTO YUPESHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 15.03.04 Aemomamuszayus mexHoio2UMecKux npoyeccos u npou3-
600cme
Cemectp 1

YTBEPXIAIO

.

3ad.mukiiom OMJL /H/:j\"ﬂ T, Makycesa
01.03.2021 r.

IK3aMeHALUOHHBIN Onier 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 CBONCTRA.
]

o

Z

CocraButenb T.I'. Makycea

MMHUCTEPCTBO HAVKM U BBICIIIET'O OFPA30BAHMSI POCCUMCKOM ®EEPA-
oun
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) genaepaabHOTO ToCyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTENbHOTO YUPEKICHUS
BbICILIEr0 00pa30BaHUs
«Ka3zaHckuii HallMOHANBHBIN HCCIEI0BATENbCKUIA TEXHOIOTHUECKUN YHUBEPCUTET»

Hanpasnenue noocomosxu: 15.03.04 Asmomamuszayusi mexnonio2uyeckux npoyeccos u npou3s-
600cme
Cemectp 1

YTBEPXJIAIO

.

3ad.muxinom ML /"ét:"" T Makycesa
01.03.2021 .

IK3aMeHALMOHHBIN Omiaer Ne 18
00 OUCLUIUINHE MATEMATHKA

1. B3amMHOE pacroioXeHne IBYX MPSIMBIX.
2. Kpussie BToporo nopsiika. OKpy>KHOCTb, 3JUTUIIC, ThnepOoa, napadoma. [Ipeodpa-
30BaHHUE YPAaBHEHMS JMHUN BTOPOTO MOPSIKAa K KAHOHUYECKOMY BUJLY.

.

i
Aol
CocraBurenb %’7 T.I'. Makycepa



MUHUCTEPCTBO HAVKH U BBICILIET'O OBPABOBAHI S POCCUNCKON ®EEPA-
JRI%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JPKETHOTO 00pPa30BaTEILHOTO YUPEHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 15.03.04 Aemomamuszayus mexHoio2UMecKux npoyeccos u npou3-
600cme
Cemectp 1

YTBEPXIAIO

.

3ad.mukiiom OMJL /H/:j\"ﬂ T, Makycesa
01.03.2021 r.

IK3aMeHAUMOHHBIN Omiaer Ne 19
0 JUCHMUIIIIMHE MATEMATHKA

1. B3auMHOe pacroyioKeHne MI0CKOCTEH.
2. Kpussie BToporo nopsiika. OKpyKHOCTB, 3JUTUIIC, THriepOoa, napadomna. [Ipeobpa-
30BaHUE YpaBHEHUS JTMHUI BTOPOTO MOPsAAKAa K KAHOHHYECKOMY BHITY.
-y

o
Aol
CocraButenb %’7 T.I'. MakyceBa

MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUS POCCUNICKON ®EJIEPA-
onn
HwmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUN MHCTUTYT ((rnan) gpenepaabHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTENIbHOTO YUPEKACHUS
BbICLIETO 00pPa30BaHUS
«Ka3aHcknii HaMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu: 15.03.04 Aemomamu3zayus mexHoiocudecKux npoyeccos u npou3-
800cme

Cemectp 2

YTBEPXIAIO
3ad.muxinom ML /H/:j\"ﬂ T Makycesa
01.03.2021 .

DK3aMeHAMOHHBIN onyteT Ne 1
00 OUCLHUIUINHE MATEMATHKA

1. Muddepenunanbupie ypaBHeHus | mopsiaka (¢ pa3aensonMMUAC TIEPEMEHHBIMH).
2. OmnpeneneHublii uaTerpai. OCHOBHBIE CBOMCTBA OIPEICIIEHHOTO HHTErpaa.
o~y

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



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

Hanpaenenue noocomosxu: 15.03.04 Aemomamuszayus mexHoio2UMecKux npoyeccos u npou3-
600cme

Cemectp 2

YTBEPXIAIO

-

3ad.muknom ®MJ] /"@‘”ﬁ * T.I. Makycesa
01.03.2021 1.

JK3aMeHAIlMOHHBIN Omi1eT Ne 2
[0 JUCLUIUINHE MATEMATHKA

1. [duddepenunansubie ypaBHeHus | nmopsiika (0OJHOPOJHBIE).
2. HeonpeneneHHbII HHTETPaT: HEIOCPEICTBEHHOE HHTETPUPOBAHUE.
]

o
Al
CocraBureib y“? T.I'. MakyceBa

MMHUCTEPCTBO HAVKM 1 BBICIIIET'O OFPA30BAHMSI POCCUMCKOM ®EEPA-
oun
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) geaeparbHOTO ToCcyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BBICILIETO OOpa30BaHUs
«Ka3zaHckuii HallMOHANTBHBIN HCCIIEI0BATENbCKUIA TEXHOJOTUUECKUN YHUBEPCUTET

Hanpasnenue noocomosxu: 15.03.04 Asmomamuszayusi mexnonio2uyeckux npoyeccos u npou3s-
600cme

Cemectp 2

YTBEPXJAIO
3ad.uxinom GMJT /"@\"ﬁ * T.I'. Makycesa
01.03.2021 1.

IK3aMeHALMOHHBIN OnJieT Ne 3
[0 JOUCIUIUINHE MATEMATHKA

1. uddepenunansusie ypaBHeHus | nmopsiaka (TMHEHHBIE).
2. TlpunoxeHns ONpEAEIEHHOTO HHTErpaia K BEIYMCICHHUIO TUIOMIAACH TNIOCKUX UTyp.
"

o
L W
CocraBuTelb % T.I'. Makycesa



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHNS POCCHUICKOM ®EEPA-
JRI%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 15.03.04 Aemomamuszayus mexHoiocudeckux npoyeccos u npou3s-
600cme

Cemectp 2

YTBEPXIAIO

-

3ad.muknom ®MJ] /"@‘”ﬁ * T.I. Makycesa
01.03.2021 1.

JK3aMeHAllMOHHBIN OmiaeT Ne 4
[0 JUCLUIUINHE MATEMATHKA

1. HMuddepenunanmyst ypaBuenus 1 nopsaka (ypaBHenue beprymnn).
2. Beruuciienue momaei miockux GUryp ¢ moMoIIbI0 ONPEISIICHHOTO HHTErpaa.
]

o
Al
CocraBureib y“? T.I'. MakyceBa

MMHUCTEPCTBO HAVKM 1 BBICIIIET'O OFPA30BAHMSI POCCUMCKOM ®EEPA-
oun
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dhunman) geaepaabHOro rocyaapCcTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BBICILIETO OOpa30BaHUs
«Ka3zaHckuii HallMOHANTBHBIN HCCIIEI0BATENbCKUIA TEXHOIOTHUECKUI YHUBEPCUTET»

Hanpasnenue noocomosxu: 15.03.04 Asmomamuszayusi mexnonio2uyeckux npoyeccos u npou3s-
600cme

Cemectp 2

YTBEPXJAIO
3ad.uxinom GMJT /"@\"ﬁ * T.I'. Makycesa
01.03.2021 1.

DK3aMeHAIMOHHBI Ouiaer Ne 5
0 AUCHUIIIINHE MATEMATHUKA

1. JIuddepennuansHbie ypaBHEHUS 2 TOPSIKA, JOMYCKAIOIINE TTOHKEHHUE TTOPSIKA.
2. HeomnpeneneHHBIN HHTETPAT: HHTETPUPOBAHHUE TI0 YACTSIM.
-y

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



MUHUCTEPCTBO HAVKH U BBICILIET'O OBPABOBAHI S POCCUNCKON ®EEPA-
JRI%1%
HmxHexaMCKul XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((uuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpasnenue noocomosxu: 15.03.04 Asmomamuszayusi mexnoio2udeckux npoyeccos u nPpou3-
800cme

Cemectp 2

YTBEPX/IAIO

.
i

3ad.mukiiom OMJL /g’w  TUT. Makycesa
01.03.2021 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 BBICIIET'O OBPA3OBAHUS POCCUNICKON ®EJIEPA-
onn
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUI MHCTUTYT ((prinan) gpenepaibHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BbICLIETO OOPa30BaHUS
«Ka3aHCcknii HallMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu: 15.03.04 Aemomamu3zayus mexHoiocUdecKux npoyeccos u npou3-
600cme

Cemectp 2

YTBEPXJIAIO

.
i

3ad.muxinom ML /"?ﬂ'ﬁ T Makycesa
01.03.2021 .

DK3aMeHALMOHHBII 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 HAVKH U BBICILIET'O OBPABOBAHI S POCCUNCKON ®EEPA-
JRI%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu: 15.03.04 Aemomamuszayus mexHoio2UMecKux npoyeccos u npou3-
600cme

Cemectp 2

YTBEPXIAIO

-

3ad.muknom ®MJ] /"@‘”ﬁ * T.I. Makycesa
6.06.2020 1.

JK3aMeHAllMOHHbI Ouier Ne 9
0 JUCUHUIINIMHE MATEMATUKA
1. TlonsTue nepBooOpa3HO U HEONPEIEIeHHOr0 nHTerpaia. OCHOBHbIE CBOWCTBA He-

OIPEEIEHHOr0 HHTErpaa.
2. OyHKIUM HECKOJIBKUX NepeMeHHbIX. JkcTpemymbl OHIT.
]

o
L W
CocraBureib % T.I'. MakyceBa

MMHUCTEPCTBO HAVKM 1 BBICIIIET'O OFPA30BAHMSI POCCUMCKOM ®EEPA-
oun
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) geaeparbHOTO ToCcyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BBICILIETO O0Opa30BaHUs
«Ka3zaHckuii HallMOHANBHBIN HCCIEI0BATENbCKUIA TEXHOIOTHYECKUN YHUBEPCUTET)

Hanpasnenue noocomosxu: 15.03.04 Asmomamuszayusi mexnono2uyeckux npoyeccos u npou3s-
600cme

Cemectp 2
YTBEPXIAIO

.
i

3ad.muxinom ML /"?ﬂ'ﬁ T Makycesa
01.03.2021 r.
JK3aMeHANIMOHHBII Ouier Ne 10
0 JUCHUIIIMHE MATEMATUKA

1. HccnenoBanue (HyHKIMU IPU TOMOIIH NTEPBOM MPOU3BOIHOM: BO3pAaCTaHUE U yObIBa-
HUe (PyHKIMH, TOUKH KCTPEMYyMA.
2. Hexotopsle NpUI0KEHUS ONPEICIIEHHOI0 MHTErpaa: BEIYUCIEHHE TUI0IazeH mioc-

KuX Quryp.

ﬁ
L W
CocraBurenb 7 T.I'. MakyceBa



MUHUCTEPCTBO HAVKH U BBICILIET'O OBPA3BOBAHM ST POCCUNCKON OEJIEPA-
JRI%1%1
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JPKETHOTO 00pa30BaTEILHOTO YUPESHKICHHS
BBICIIETO O0pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu: 15.03.04 Aemomamuszayus mexHoio2U4ecKux npoyeccos u npou3-
600cme

Cemectp 2
YTBEPXIAIO

-

3ad.muknom ®MJ] /"@‘”ﬁ * T.I. Makycesa
01.03.2021 1.

JK3aMeHAMOHHBIN Omjer Ne 11

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

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

MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUS POCCUNICKON ®EJIEPA-
onn
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUI MHCTUTYT ((rinan) gpenepaabHOro rocy1apcTBeH-
HOTO OI0JIKETHOrO 00pa30BaTEIbHOTO YUPEKACHUS
BbICLIETO 0OpPa30BaHUS
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET

Hanpaenenue noocomosxu: 15.03.04 Aemomamu3zayus mexHoiocudecKux npoyeccos u npou3-
800cme

Cemectp 2
YTBEPXIAIO

.
i

3ad.muxinom ML /"?ﬂ'ﬁ T Makycesa
01.03.2021 .

DK3aMeHAUNOHHBI Ouiaer Ne 12
no jgucournae MATEMATHKA

1. HccnenoBanue pyHKIIUU TIPH IIOMOIIHM MPOU3BOIHOM: HAaNOOJIbIIIee U HAUMEHBIIIEE

3Ha4YeHHEe PYHKIUH.
2. TlonsTHE 0O HECOOCTBEHHBIX MHTETpaAIaX. AOCOIIOTHO U YCIOBHO CXOISIINECST HHTE-

rpajbl.

o
Sl
CocraBureinb % T.I'. MakyceBa



MUHUCTEPCTBO HAVKH U BBICILIET'O OBPABOBAHI S POCCUNCKON ®EEPA-
JRI%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIETO 00pPa30BaHUS
«KazaHcKkuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUM TEXHOJIOTHYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu: 15.03.04 Aemomamuszayus mexHoio2UMecKux npoyeccos u npou3-
600cme

Cemectp 2
YTBEPX]JIAIO

3ad.mukiiom OMJL /g’w  TUT. Makycesa
01.03.2021 r.

DK3aMeHAUMOHHBIN Ouser Ne 13
N0 JUCHMIIIIMHE MATEMATHKA

1. KommiekcHEIE Ynca. q)OpMI)I 3allMCU KOMIIJICKCHBIX YHUCCII.
2. HpI/IHO)KeHI/IH OIIpCACIICHHOI'O MHTCI'palia K BBIYUCICHHUIO nnomazleﬁ IIJIOCKHX (I)I/Il"yp
~

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

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHU S POCCUICKOU ®EJIEPA-
onn
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUI MHCTUTYT ((rinan) gpenepaibHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BbICLIETO 00pPa30BaHUS
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu: 15.03.04 Aemomamu3zayus mexHoiocudeckux npoyeccos u npou3-
6800CcM8

Cemectp 2
YTBEPXAIO

3ad.uxnom GMJT /"@\"ﬁ * T.I'. Makycesa
01.03.2021 1.

DK3aMeHaMOHHBI Omiaer Ne 14
[0 JIUCLUIUINHE MATEMATHKA

1. Omnpenenenue nepBooOpasHoii. Teopema 0 6ECKOHEUHOM MHOKECTBE TIEPBOOOPA3HBIX
JUTSL TaHHOU (DyHKIIUU.
2. KommnexcHsle uncina. OCHOBHEBIE IEHCTBUS HAJl HUMH.
~y

o
e ™"
CocraBuTelb y“? T.I'. Makycesa



MMHUCTEPCTBO HAYKHU M BBICIHIET'O OBPA3OBAHHUS POCCUNCKOIN ®EEPA-

[N

HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-

HOT'O OFOJDKETHOTO 00Pa30BaTEIBHOIO YUPEKICHUSI
BBICIIETO 00pPa30BaHUS

«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpasnenue noocomosxu: 09.03.01 Hughopmamuka u ebluuciumenbHas mexHuxa

Cemectp 2

YTBEPXIAIO

.

3ad.mukiiom OMJL /g’w  TUT. Makycesa
01.03.2021 r.

JK3aMeHAMOHHBI Omjer Ne 15
[0 JUCLHUIUINHE MATEMATUKA

1. TlonsTtue onpenenenHoro uHrerpaina. OCHOBHBIE CBOMCTBA OMPEIEICHHOIO HHTETpa-
na. ['eomeTpuueckre NpuiI0KeHUs ONPEAeIEHHOr0 HHTerpaia (IUomaib II0CKON

burypsr).

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

OUCHTaAMU

o
L W
CocraBureib % T.I'. MakyceBa

JK3aMeH

KpnTepnu OLCHKH YCTHBLIX OTBETOB oﬁyqalonmxca

OTBeT OlleHMBAETCSI OTMETKOM «5», eclii 00yUaIOLTUICs: TTOJHO PaCcCKPhLI COIepKa-
HHUE Marepuaia B 00beMe, IPeIyCMOTPEHHOM IPOTPaMMON; H3JIOKUII MaTepral rpa-
MOTHBIM SI3BIKOM, TOYHO HCIOJIB3YSl SKOHOMETPHUYECKYIO TEPMUHOIOTHIO U CHMBOJIH-
Ky, B ONpEACIICHHOW JOTMYECKOHN ITOCIIeIOBATeILHOCTH;, MTPABMIIGHO BBITIONHUI PU-
CYHKH, YepTexXH, TpadUKH, COMYTCTBYIOIINE OTBETY; MMOKa3al YMEHUE WILTIOCTPUPO-
BaTh TEOPHUIO KOHKPETHBIMM IpUMEpaMH, IPUMEHATh €€ B HOBOM CUTYallUX IIPHU BBI-
MOJTHEHUH TIPAKTHYECKOTO 3a/IaHUs;, MPOJIEMOHCTPUPOBAJ 3HAHNE TEOPUHU PAHEE H3Y-
YEHHBIX COMYTCTBYIOUIMX Te€M, COPMUPOBAHHOCTh U YCTOWYMBOCTD HCIIOJIb3yEMbIX
IIpU OTBETE YMEHWI M HABBIKOB; OTBEYAJl CAMOCTOSTENHHO, O€3 HABOMASIIUX BOMPO-
COB IIperiogaBaTeyisA; BOBMOXHBI OJHA — ABC HECTOYHOCTH IIPU OCBCHICHUEC BTOPOCTE-
MIEHHBIX BOMPOCOB WJIM B BBIKIAJKAX, KOTOPbIE OOYYAIOMIMICS JIETKO MCIPABUI TO-
cie 3aMmevaHus npenoaasarens, oT 86 1o 100 % ydeOHOTO MaTepuana.

OTBeT OlLIEeHMBAETCSI OTMETKOM «4», eClii yIOBIETBOPSIET B OCHOBHOM TPeOOBaHUAM
Ha OLEHKY «5», HO IIPH 3TOM MMEET HEKOTOPHIE M3 HEJTOCTATKOB: B M3JIOKEHUH J0-
NyIIeHbl HeOoubIIMe Tpo0ebl, He NCKAa3UBIIee YIKOHOMETPUUECKOE CO/IepIKaHUe OT-
BETa; JIOMYIICHBI OJWH — JBa HEJA0YETA MPH OCBEIICHUH OCHOBHOTO COJEPXKAHUS OT-
BETa, UCIIPABJICHHBIC TIOCIIEC 3aMEYaHUs MPETOAaBaTEN; JOMYIIEHbI OIMOKa Uik 60-
Jee ABYX HEeIOYEeTOB IPH OCBEUICHHUH BTOPOCTEIIEHHBIX BOIPOCOB MWJIM B BBIKJIA/IKAX,
JIETKO MCIpPABJICHHBIC TOCIE 3aMe4aHus npenoaasarensd, oT 74 mo 83 % yueOHOrO
Marepuana.

OTMeTKa «3» CTaBUTCS B CJICAYIOMUX CIIydasax: HCIOJHO PACKPBITO COACPIKAHUC

Max 40
0aJ110B
Banabl
35-40 Oai-
JIOB

30-34 6ama
24-29 Oai-




Marepuana (ColaepikaHue H3JI0KEHO (parMeHTapHO, HE BCErJa IOCIIEI0BAaTEIbHO), | JIOB
HO TIOKa3aHO O0IIee MOHMMaHKUE BOMPOCa M MPOJAEMOHCTPUPOBAHBI YMEHHMS, TOCTa-
TOYHBIC JUISI YCBOSHHS MPOTPAMMHOIO MaTepuaia; UMEIUCh 3aTPYAHCHUsS WU J10-
MyIICHBL OIJ_II/I6KI/I B OIIPCACIICHUN TCPMUHOJJOTHU OUCHUIUIMHLBI, YCPTCIKAX, BBIKJIAA-
Kax, UCTIPABJIICHHBIC TIOCJIC HECKOJIBKUX HABOSIINX BOIPOCOB IPEIOIaBaTelis; 00y-
'-IaIOH_II/II;'ICSI HC ClIpaBUJICA C IPUMCHCHHUEM TCOPHH B HOBOU CUTyalliUu IIPpU BBIIIOJIHC-
HUH MPAKTHYECKOTO 3aJaHMsI, HO BBITIOJIHUI 3aJIaHUs 00sI3aTEILHOTO YPOBHS CIIOXK-
HOCTH IIO0 I[aHHOﬁ TEMC; NIpHU AOCTATOYHOM 3HAHHWU TCOPCTUYCCKOI'O MaTcpualia BbI-
SIBJICHA HEJ0CTaTOYHasi C(OOPMUPOBAHHOCTh OCHOBHBIX YMEHHUI M HaBBIKOB, OT 60 10
73 % y4eOHOTO MaTepuana.

OTMeTKa «2» CTaBUTCSA B CICAYIONIMX CIIydasx: HE PaCKphITO OCHOBHOE cojepkanue | 1-23 Gamna
y4eOHOro Marepuaia; oOHapyXeHO He3HaHHe oOydarommMcs OoJblneil mim Hanbo-
Jee BaXHOM YacTh yuyeOHOro MaTepHaia; TOMYyLIeHbI OIMIMOKH B ONPEICICHUN MOH -
THI>'I, IIpu UCIIOJB30BaAHWU TCPMHUHOJIOTHU JUCHUILJIMHBI, B PUCYHKaX, 4YCPTECIKAX WA
rpadukax, B BBIKJIAQJIKaX, KOTOPbIE HE UCIPABICHBI MOCIIE HECKOIBKUX HaBOISIIHX
BOIIPOCOB Ipenojanatelist, MeHee 60 % yueOHOro marepuaia.

O0mas kiaaccupukanusi OMO0K

[Tpu oneHKe 3HAHWIA ¥ YMEHHIA, YUAIIUXCSl YIUTHIBAIOTCS BCE OMIMOKU (TpyOble U HETpy-
ObI€) U HEAOUYETHI.
'pyObIMHU CYUTAKTCH OMIMOKHM: HE3HAHUE ONPEICIICHUS OCHOBHBIX MTOHSTUH, 3aKOHOB, ITPABHJI,
OCHOBHBIX IOJIOKEHUI TeopuH, He3HaHUE (HOPMYJI, OOIIECIPUHATHIX CHMBOJIOB 0003HAUCHHI Be-
JIMYWH, €IMHUI] UX U3MEPEHUS; He3HAHNEe HAMMEHOBAHUMN CMHUII H3MEPEHHS, HEYMEHHE BBIJIC-
JIMTH B OTBETE TJIaBHOE; HEYMEHHUE TIPUMEHSTh 3HAHUS, aJITOPUTMBI ISl PELICHUS 3aja4; HeyMe-
HUE JIeJIaTh BBIBOJBI M O00OOIICHHS, HEYMEHUE YUTATh U CTPOUTH TpadUKU; HEYMEHHE TOJIh30-
BaThCsI TICPBOMCTOUYHUKAMH, YICOHUKOM M CIPABOYHHKAMH; TIOTEPS KOPHS WIIM COXPaHEHHUE I10-
CTOPOHHETO KOPHS;, 0TOpackiBaHue 0e3 00BICHEHUI OJTHOTO U3 HUX; PABHO3HAYHBIC UM OLITHOKH;
BBIYUCITUTEILHBIC ONIMOKHU, €CITM OHH HE SIBIIIOTCS OMUCKOM; JTOTMUYSCKHE OITHOKH.
K Herpy0ObIM ommméKaM OTHOCATCSI: HETOYHOCTH (POPMYITMPOBOK, ONIPEICIICHUH, IOHSITHH, T€O-
puii, BBI3BaHHAS HEMOJIHOTON OXBaTa OCHOBHBIX NMPU3HAKOB OIPEICIIIEMOTO MMOHSITHS WK 3aMe-
HOW OJIHOTO - JIBYX M3 3TUX NMPU3HAKOB BTOPOCTEIIEHHBIMH; HETOYHOCTh TpaduKa; HepauoHab-
HBII METOJ] PEIICHUS 3a/laui WM HEeJOCTATOYHO MPOTyMaHHBIN IJIaH OTBEeTa (HapyIICHHE JIOTH-
KH{, TOJIMEHA OT/EIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENICHHBIMHU); HEPAIIMOHAIBHBIE METOIbI
paboTHI CO CIIPABOYHON M JIPYTOW JTUTEPATYPOH; HEYMEHHE PEIaTh 3a/1a49H, BHITOJHSTH 33 aHMs
B 00I1IIeM BHIE.
Henoueramu sIBASIIOTCSI: HEPAIMOHAIBHBIE IPUEMBI BRIYUCIICHHH ¥ TIPe0Opa3oBaHHmii; HEOpEK-
HOE BBINTOJIHEHHE 3aITUCEH, YepTekel, CXeM, rpaduKOoB.




MMHUCTEPCTBO HAVKH U BBICIIIET'O OEPA30BAHU S POCCHUMCKOM ®EEPA-
"

HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((dhunnan) genaepaabHOro rocyaapCcTBeH-
HOTO OIO/KETHOTO 00pa30BATEIBHOTO YUPEIKIACHUS
BBICIIETO 00pa30BaHMS
«Ka3zaHCKui HAIMOHAJIBHBIN UCCIIEI0BATEIILCKUM TEXHOJIOTMYECKUI YHUBEPCUTET »

KommuiekT 3aganuii 111 KOHTPOJIbHOH padoThl (04HOE, OYHO-3209HOE)

IO JUCHUINIIMHE Mamemamuxka

Koumponsnas paboma Ne 1. Ananumuueckas ceomempus.
BapuaHT 1 ... o e

3ananue 1. Jlan tpeyronsuuk ABC ¢ Bepumnamu A(6; 5), B(5; —4), C(-5; 4). Hanu-
catb ypaBHEHHWeE 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 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 BTOPOTO NMOPSIKA
x> —10x+4y+29=0.

Koumponsnas paboma Ne 2.

Pazoen. Humezpanvnoe ucuucinenue QyHKyuii 00HOI nepemenHou.
BapuaHT 1 ...

3ananue 4. BrluuciauTs MHTErpasbl

1 1 .
1) I(x4+i/;+3\/§+—2+—)dx j(smx+5005x)dx
) :
33}13HI/IQ 2. HOHLSy}ICL MCTOIOM IMOJACTAHOBKH, BBIYUCIIUTh HHTCTPAJIbL (OI(I/IH u3 I[ByX)Z
4x
X e
_[ Vx dx _[ ——dx
33}13HI/IQ 3.C MMOMOIIBIO METOAA UHTCTPUPOBAHUS 110 HACTAM, BBIYUCIIUTL MHTCTPAJIbI (OI[I/IH u3
JBYX):
1)
-X
len xdx; 2) Ixe dx.

Bapuanr 2.

3ananue 4. BeryncianTh UHTETPaIIbI

2 3 y e’
1) j(1+x2 —ﬁ)dx.z) e (2~ ),

3ananme 5. [lonp3ysch METOJIOM MOJICTAHOBKH, BEIYUCIIMTL HHTETPasIbl (OJUH U3 ABYX):




J-COS\/_

IeS‘”X oS xdx

3aua}me 6. C nomo11pt0 METOJa HHTETPUPOBAHUS 110 YaCTAM, BBIYMCIUTh UHTErPAJIbl (OJUH U3

JBYX):
1)

jxln (3x+2)d _[xe5xdx

MuHHCTEpPCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepanyu
HmxHexkaMCKuil XUMHKO-TEXHOJIOTMIECKHI HHCTUTYT ((uitnai) GpeaepaibHOro rocyaapCTBeH-
HOTO OIO/PKETHOTO 00pa30BaTEIbHOTO YUPEIKIACHUS
BBICILIETO 00pa30BaHUs

«Ka3zaHCKui HAIMOHAIBHBIN UCCIIEI0BATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTET »

KoMmiekT 3agannii 111 BHINOJHEHU S
pacueTHO-rpaduyeckoii padoThl (04HOE, OUHO-3209HOE)
M0 TUCHUIUINHE MAmMeMamuxa

PI'P Nel. Jluneitnasa anzeopa (onpedenumenu, Mampuysl, peuieHue cucmem JUHEUHbIX a-
2edpauyecKux ypasHeHuil.
3aganue 1. Pemnuth cuctemy ypaBHeHuit no gopmynam Kpamepa u ucnomnb3ys oOpaTHyIO Mat-
puiy.

x+y-32=0,

3X+2y+22=-1,
X—y+5z=-2.

3aodanue 2. Pemuth cucteMy ypaBHEHH MeTo10M [aycca.

3aganue 3. Haiitu pacueTHble 00beMbI paboT, KOTOPBIE OKYIISIT 3aTpaThl HA SKCIUTyaTallMIo; PACIICHKH Ha
TPOBEJICHHUE COOTBETCTBYIOIIMX PAOOT YKa3aHbI B TAOIHIIE:

Bun Hopmatussl 1o BugamM 0060pyaoBanust, 4 | [ToJiHbie

padoThI Mexanuueckue | Tennoevie | Dnekmpuueckue | 3aTPaThl
(Z; e;czzmecxoe obcmyHcu- 2 3 1 45
Texywue ycmyeu 3 6 3 80
Kanumanvhoiii pevonm 5 9 6 130

(CocTaBrieHHYIO CHCTEMY ypaBHEHHMI pelnTh MeToaoM [ aycca.)

PI'P No2. Mamemamuueckuit ananus. /{uppepenyuanvrnoe u unmezpaivroe ucuucienue
¢ynKyuil 00HOI nepemennoil.

3ananme 1. Haiitu o6nacte onpeneneHust GyHKIUM:

1) 2)
=log,(2x-8) y=8x"+3x—4




3ananme 2. Vccnenyiite (yHKIMIO Ha HENPEPHIBHOCTh, HAWAUTE TOYKU PA3phIBA, YKAKUTE XapaKTep

paspbiBa U 1300pa3uTe rpadUueCcKu CISAYIONYI0 (YHKIIHIO:
|-.'— X, x=1,

2 y=42, Dewx=?

[x°+3, x>2

3amanmue 3.
Jana pynaxmus  f(X) = x3 — 3x? + 4. Haitaure:
1) Touku MakCUMyMa U TOYKH MUHUMYMa ()YHKITHH.
2) IIpomexyTKH BO3pacTaHUs U yOBIBAHUS (QYHKIIUH.
3) IIpoMexyTKH BBITYKJIOCTH, BOTHYTOCTH, TOYKH Meperuoa.
4) Haubosnpliice 1 HAMMEHbBIIIEE 3HAUCHHUE ATON (PYHKIIUU Ha TpoMexyTke [0; 4].

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

3aganue 4.
HaiinuTe: a) ABOMHON MHTErpai 1o JaHHOW 00JacTH MHTErPUPOBAHMS, PUCYHOK IEpEHECUTe B
TETpajib; 0) BHIYUCIUTE NIPU MOMOILY ABOWHOIO MHTErpaja IO b JaHHON 00J1acTH.
Ne Bapu- O061acTh UHTETPUPOBAHUS JIBOMiHOM MHTETpan
aHTa

1 y [ (4x—2y +3)dxdy
b

D,

3aganue 5. BoiunciauTs:

. . T
a) J.J.S|n(x+y) dx dy; Osxs? 0<y<
D

0) Hj(x+y+z) dxdydz; x=0,y=0,z=0,x+y+z=L1
Vv

NN

3aganue 6. 3MeHUTH NOPANOK MHTEIPUPOBAHHUSA:
916 Jy 3/4 3/4

Jy [f0oy)dxs [dy [ F(xy) dx.

0 vy 9/16 vy



KommnuiekT 3agaHuii VI KOHTPOJIBLHOM padoThI 1JIsl CTYACHTOB 32049HOI0 OTACICHHUS
10 JUCLUIUINHE MamemMamuka

Koumponvnasa paooma 1. Jiuneiinas anredpa (onpeaeanrtesin, MATPUIbI, pellieHHe CHCTEM
JINHENHBbIX YPABHEHUH, 1eliCTBUS HA/l BEKTOPaMM). AHAJIUTHYecKasi reomeTpus. Martema-
THYeCKUI aHaau3 (IuddepeHInAIbHOE U HHTETPAJIbHOE UCHHCIeHHe (DYHKIIMU OTHOM Ie-
peMeHHOH).
3ananue 1. Pemuts cuctemy ypaBHeHuid o ¢opmyinam Kpamepa u ucrnonb3yst 0OpaTHyr0 Mat-
puiy.

x+y-32=0,

3X+2y+22=-1,
X—y+5z=-2.

3aoanue 2. Pemuts cucremy ypaBHeHui metogom ["aycca.

3aganue 3. Haiitu paccrosiHue oT Touku Mo 10 TUNIOCKOCTH, POXOASILIEH Yepe3 Tpu TOUku Mi,
Mz, M,
Mi(1;1;-1), M2(2;3;1), Ms(3;2;1), Mo(-3;-7;6)

3aganue 4. HamucaTh ypaBHEHHE IJIOCKOCTHU, MPOXOASILIEH Yepe3 TOUKY A MepHEeHAUKYISIPHO

BEKTOPY EC .
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.

3aganue 6. Haiftu xoopIuHaTHI TOUKH A, paBHOYJaIeHHONW OT Touek B u C.

A(x;0;0), B(-2;-4;-6), C(-1;-2;-3).

3ananme 7. HanucaTh KaHOHMYECKHE YpaBHEHMs MPSIMOI, 3aJJaHHOM Kak MepeceueHue IBYX

iockocTei: 2X—3y—-22+6=0, x—-3y+z+3=0.

3ananme 8. Haiitu Touky nepeceueHust MpsiMOM U MIIOCKOCTH.

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+Yy+72—-3=0.

3aganue 10. Berumcnuts npulmmkeHHO ¢ TOMOIIbio auddepeniuana:

y= l/,/ 2x+1 , x=1,58.

3x6 +4x4 —x2 -2

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

3aganue 12. Haiitu npousBoiHbIe (yHKIINNA:

e*+1

11. y= 2.1.2. y=cosvsinx.1.3. y=x*In(x+1).1.4. y:arccosx—lz.

X



Konmponvnaa pavoma 2. Mamemamuueckuit ananu3 (uHmezpanbHoe ucuucieHue QyuKyuu
00HOIl U HECKOJIbKUX NePeMEeHHbIX, meopusn OudghepenyuanvbHoviX ypasHeHuii).

3apanune 1. Haittu Bce BO3MOXKHBIE dacTHble TpousBomHbie |l mopsaka mnst dyHKIMN

z=2x° y— 7xy2.
3aganume 2. Haiitu nonusiit muddepenunan pyHkuun — Z =+/X° +y° .

3ananme 3. Haiitu pemenue 3agaun Komu: y'— Y _ i , vy =1
X
3amanue 4. Haiitu pemenne 3anaun Komm: xy'+ y = xyz , y@=1

3aganue 5. Bcrnomuute, Kak ycTpoeHO 00llee pelleHre JIMHEHHOro HeoJHOPOAHOro tuddepeHm-
aBHOTO ypaBHeHwMsL. Permte crenyromiee muddeperimanmsaoe ypapaernue |l mopsixka:

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

3ananue 7. Beruncnute: (| (54x2y2 +150 x4y4jdxdy, D:x=1, y= X3, y = —Jx.
D

Kpurtepuu onieHKH NHCbMEHHBIX KOHTPOJIBHBIX PadoT:

OtBeT oueHuBaercsi oTMeTkoii «5» (16-20 6amioB), ecu: paboTa BBIMOJIHEHA MOJHOCTHIO; B
JIOTUYECKUX PacCyX JACHMUSIX U 0OOCHOBAHUU PEILIEHUS HET NMPOOEIOB U OMIMOOK; B PEIIEHUH HET
MaTeMaTHYeCKUX OUIMOOK (BO3MOXXKHBI HEKOTOpPbIE HETOYHOCTH, OIUCKHU, KOTOpas HE SIBIISETCS
CJIEZICTBHEM HE3HAHMS WJIM HEMOHMMaHWs y4eOHOro MaTepualia), T.€. MPAaBUJIHHO BBITOIHEHO
86—100 % paboTHl.

Ormerka «4» (11-15 6a/10B) CTaBUTCS B CICAYIOIIMX CAyYasx: pabdoTa BBIMOJHEHA IOJHO-
CTbIO, HO OOOCHOBAHUS IIarOB PELICHHs HEJOCTaTOYHBI (€C/IM yMEHUE 00OCHOBBIBATh PacCyk-
JCHHUs HE SBJBUIOCH CIIENUAIBHBIM OOBEKTOM MPOBEPKH); JOMYIIEHBI OHA ONIMOKA, WM €CTh
JIBa — TPU HEJI0U€Ta B BBIKJIAKAX, PUCYHKAX, YepTeXax WU rpadukax (eciu 3TH BUIbI padOT He
ABJISTUCH CTIEUAIbHBIM O0BEKTOM MPOBEPKH ), T.€. IPABUIBLHO BBINIOJIHEHO 74—84 % paloThl.
Otmerka «3» (5-10 6aIoB) CTaBUTCS, €CIU: JOMYIIEHO HE OoJiee JABYX OMIMOOK WM Ooee
JIBYX — TpeX HEJO0YETOB B BBIKJIAJIKaX, YepTekax WM Tpadukax, HO oOydaromuiicss oOamaer
00s13aTeIbHBIMA YMEHHUSIMH T10 TIPOBEPSEMOM TeMe, T.€. MPAaBMIIbHO BhINOIHEHO 60 —73 % pabo-
TBI.

Otmetka «2» (0 - 4 6ania) cTaBUTCS, €CIH: JOMYIIECHbI CYIIECTBEHHbIE OINOKH, MTOKa3aBIIHe,
4TO OOydJaromMiics He o0JamaeT o0s3aTeNHbHBIMH YMEHHUSIMH 0 TaHHOW T€ME B TOJTHOM MeEpe,
T.€. BbITIONTHEHO MeHee 60 % paboThI.

.

CocTaBuTEND /”éf;?v ' T.I'. MakyceBa
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