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lMepeyeHob KOMHGMEHuUﬁ u um?uxamopoe docmuxceHusn KOMHGm&HuUﬁ C yKasaHuem smarnoe d)OpMUpOGGHUH e rnpouyecce oceoeHuA

ducyunauHol
Kommerenmus:
YK-1 Crioco0eH OCyIIEeCTBIATh MOUCK, KPUTUYCCKHUA aHAIW3 ¥ CUHTE3 WH(OpMAIUU, TPUMEHSATh CUCTEMHBIN MOAXOA ISl PEIICHUs MTOCTABIICH-
HBIX 3a7a4.

I/IHI[I/IKaTOpLI JOCTHXKCHUSA KOMIICTCHIIUN

1.1. 3naeT: a) OCHOBHBIEC MOHATHSA U METObl MATEMAaTUUYECKOIO aHATN3a, TUHEHHON anreOpol, 6) MaTeMaTHYeCKUe METOIbI pelIeHHs MPOPECCHOHANb-

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 MOCTPOCHHUSI MAaTEMAaTHYECKON MOJIEIH THIIOBBIX MPO(ECCHOHANBHBIX 33/1a4 U COACP)KATEIBHON WHTepIpeTalueil MmorydeH-

HBIX PC3YJIbTATOB.

Huouxamopul 0ocmudicenusn Komne- dmanvt 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 | Koin-60 Min, éannoe Max, oani06
(6azoewtit ypo- (nosviuennwlit ypo-
éenn) O, O- éenn) O, O-
3//3a0unoe 3//3a0unoe
Pacuemno-ecpagpuueckasn 1 10/- 15/-
paboma
Konmponvuas paboma 1 10//10 15//20
Tekywuit Konmpo.io
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
Hmoczo: 60 100
2 cemecmp
Ouyenounvie cpeocmea | Kon-eo Min, éarnnoe Max, éannos
(bazoewtit ypo- (noeviuennwlit ypo-
éenn) O, O- éenn) O, O-
3//3a0unoe 3//3a0unoe
Pacuemmno-epagpuueckasn 1 10/- 15/-
paboma
Koumponvnas paboma 1 10//10 15//20
Texywuii Konmpono
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 JOCTHKEHHUS TPU (popMe KOHTPOJISA:

3K3aMeH / 3a4eT ¢ OLeHKOM

3adyer

5

87 -100

OTtanaHO
(3auTeHO)

OrieHKa «OTJIUYHO» BBICTABISICTCS CTYICHTY, €CIIH TEOPETUUECKOE COMEP-
’aHUe Kypca OCBOCHO TOJHOCTBIO, 6€3 MPOOeIOB; HCYEPITBIBAOIIE, MTOCIIEe-
JIOBATEIILHO, YETKO M JIOTHYECKH CTPOMHO M3JIaracT Marepuai; CBOOOIHO
CTpaBJsIeTCsT € 3aJadaMd, BONPOCAMH W JPYTUMH BHIAMH MPUMCHEHHS
3HAHMH; MCIIOIB3YET B OTBETE JAOMOIHHUTEIBHBIA MaTepral BCEe MPEAyCMOT-
PEHHBIC MPOrPAMMO¥ 3a/1aHKsI BBHITIOTHEHBI, KAYECTBO UX BBIIIOJIHEHUS OIle-
HEHO YMCJIOM 0aJlJIOB, OJIM3KUM K MaKCHMAaJIbHOMY; aHAJU3UPYET MOJyUYCH-
HBIE PE3yJbTAThl; MPOSBISIET CAMOCTOSATEIBHOCTh MPH BBITIOJIHCHUHU 3a/1a-
HUH

74 - 86

Xopowo
(3auTeHoO)

OrneHka «XOpOIIO» BBICTABISAETCS CTYNEHTY, €CIIU TEOPETUYECKOe 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 CyIe-
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€ 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
(hopMynHUpOBKY, HaOMIOAAIOTCS HApYILIEHHs JIOIMYECKOil IocienoBaTelb-
HOCTH B W3JI0KEHUH [TPOTPAMMHOI0 MaTepuaa.

OHGHK& «3a4YTC€HO» BBICTABJIACTCA 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, €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 OaJIJIOB, OJIM3KUM 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 IIPEIOIaBATEIS.




IK3amenauuoHHble Ouen vl

MHWHOBPHAYKHW POCCHUH
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunuan) genaepaabHOTo TocyaapCcTBeH-
HOTO OIO/PKETHOTO 00pa30BATEIbHOTO YUPEIKIACHUS
BBICIIETO 00Opa30BaHMS
«Ka3zaHCKui HAlTMOHAIBHBIN UCCIIEI0BATEIILCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Daxynvmem YnpaeieHus u amMomamu3ayuu
Kagpeopa mamemamuxu

Hanpasnenue noocomosxu: 18.03.02 Onepeo- u pecypcocbepecaroujue npoyeccol 8 XuMuuecKkoul

MEXHONI02UU, HepmeXuMuu u OUOMeEXHOL02UU

Ipogunv noocomosxku «MawuHnbl u annapamol XUMULECKUX NPOU3B0OCMEB)
Cemectp 1

L VTBEPKJAIO
3ap.kadempoii 7 TIT. Makycepa
01.03.2021 .

JK3aMeHAIMOHHBIN OmeT Ne 1
0 JUCUUIUIMHE MATEMATHKA
1. Marpunusl. OcHOBHBIC TOHATHS. [[eHcTBUS Ha/l MaTPUIIAMU.

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

o
L W
CocraBureib /ﬁ T.I'. MakyceBa

MMHOBPHAYKHN POCCUU
HmwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN MHCTUTYT (dhunuan) genaeparbHOTO ToCyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHckuii HallMOHANBHBIN HCCIIEI0BATENbCKUI TEXHOIOTHUECKUN YHUBEPCUTET»

Dakynemem Ynpasnenus u agmomamuzayuu
Kagpeopa mamemamuxu
Hanpasnenue noocomosxu: 18.03.02 Dnepeo- u pecypcocbepeearoujue npoyeccvl 8 XuMuuecKkou
MEeXHONI02UU, HepmeXuMuu u OUOMeEXHOL02UU
IIpogunv noocomosxku «Mawunbl u annapamol XUMU4ECKUX NPOU3BOOCEY

Cemectp 1
,/'":ﬂ VTBEPKJIAIO
3ap.kadempoii P T.I'. Makycepa
01.03.2021 r.

DK3aMeHALNOHHBI Ouiter Ne 2
00 OUCLHUIUINHE MATEMATHKA

1. HessIpoxneHnsie MaTpulibl. OOpaTHas MaTpuia. AJITOPUTM BBIYUCICHHUS 0OpaTHOM
MaTpHIIBL.

2. CkansipHOE NMPOU3BEJICHHE BEKTOPOB, €r0 OCHOBHBIC CBOWCTBA U HEKOTOPBIC TIPUIIO-
KECHUS.

o
L W
CocraBuTelb /ﬁ T.I'. Makycesa



MHWHOBPHAYKH POCCHUUM
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunuan) geaepaabHOTo rocyaapCcTBeH-
HOTO OIO/PKETHOTO 00pa30BATEIbHOTO YUPEIKIACHUS
BBICIIETO 00Opa30BaHMS
«Ka3zaHCKui HAllMOHAIBHBIN UCCIIEI0BATEIILCKUI TEXHOJIOTUYECKUN YHUBEPCUTET»

Daxynvmem YnpaeieHus u aBmMomMamu3ayuu
Kagpeopa mamemamuxu
Hanpasnenue noocomosxu: 18.03.02 Onepeo- u pecypcocbepeearoujue npoyeccvl 8 XuMuueckoul
MEXHONI02UU, HepmeXuMuu u OUOMeEXHOL02UU
Ipogunv noocomosxku «MawuHbl u annapamol XUMULECKUX NPOU3B00CMEB)

Cemectp 1
/7  VIBEPKJAIO
3ae.xkadeapoii - widiiatl T.I'. Makycera
01.03.2021 r.

DK3aMeHAMOHHBIN Omer Ne 3
IO JUCHMUIIIIMHE MATEMATHKA

1. Matpuupsl. DieMeHTapHbIe IpeoOpa3oBaHus MATPULIbL. PaHT MaTpULIbL.
2. Kpussie |l mopsinka. e, onpeaeieHue u CBOWCTBA.
-

i
S
CocraBurenp % T.I'. MakyceBa

MMWHOBPHAYKHN POCCUU
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) genaeparbHOTO ToCyapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHckuii HallMOHANBHBIN HCCIEI0BATEIbCKUM TEXHOIOTHYECKUN YHUBEPCUTET)

Daxynvmem Ynpaenenus u agmomamuzayuu
Kagpeopa mamemamuxu

Hanpasnenue noocomosxu: 18.03.02 Duepeo- u pecypcocbepezaroujue npoyeccol 8 XuMuieckou

MexXHONI02UU, Hepmexumuu u OUOMexHoNo02uu

IIpoghuns noocomosxu «Mawiunbl u annapamvl XuMU4ecKux npou3eo00Cmey
Cemectp 1

L VTBEPKJAIO
3ap.kadempoit F—  TIT. Makycepa
01.03.2021 r.

DK3aMeHANNOHHBI Ouster Ne 4
00 OUCLHUIUINHE MATEMATHKA

1. Pemenue cuctem quHeHHBIX ypaBHeHUNH. OcHOBHBIE OHATH. Dopmynsl Kpamepa u
meton 'aycca i pemenus CJIY.
2. Kpussie BTOpOro mopsiika. JIIIHIIC.

o
Sl
CocraBureinb % T.I'. MakyceBa



MHWHOBPHAYKH POCCHUUM
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunuan) geaepaabHOTo rocyaapCcTBeH-
HOTO OIO/PKETHOTO 00pa30BATEIbHOTO YUPEIKIACHUS
BBICIIETO 00Opa30BaHMS
«Ka3zaHCKui HaAIlMOHAIBHBIN UCCIIEI0BATEIILCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Daxynvmem YnpaeieHus u aBmMomMamu3ayuu
Kagpeopa mamemamuxu
Hanpasnenue noocomosxu: 18.03.02 Onepeo- u pecypcocbepeearoujue npoyeccvl 8 XuMuueckoul
MEXHONI02UU, HepmeXuMuu u OUOMeEXHOL02UU
Ipogpunv noocomosxku «MawuHbl u annapamol XUMU4ECKUX NPOU3B00CME»

Cemectp 1
/7  VIBEPKJAIO
3ae.xkadeapoii - widiiatl T.I'. Makycera
01.03.2021 r.

JK3aMeHalMOHHBbIH OniieT Ne 5
0 JUCUHUIIIIMHE MATEMATUKA
1. Cucrembl TMHEHHBIX OJHOPOIHBIX ypaBHEHUI. DyH1aMeHTalIbHAs CUCTEMA pellie-
HU.
2. Kpussle BToporo nopsijika. OKpyKHOCTb, 3JUIUIIC, runepooia, napadomna. [Ipeodpa-
30BaHUE YPaBHEHUS JII/_{HIM BTOPOTO MOPs/IKa K KAHOHUUECKOMY BULY.

o
L W
CocraBureib % T.I'. MakyceBa

MHWHOBPHAYKU POCCUN
HmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUI UHCTUTYT ((puinan) ¢penepaabHOro rocyaapcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3aHcknii HAIMOHAJIBHBIN MCCIIEI0BATEIbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET»

Dakynemem Ynpasnenus u agmomamuzayuu
Kageopa mamemamuxu

Hanpaenenue noocomosxu: 18.03.02 Ouepeo- u pecypcocoepezarowjue npoyeccol 8 XUuMu4ecKou

MexXHON02UU, HehmeXuMuu U OUOMEXHOL02UU

IIpoguns noocomosku «Mawunsl u annapamsi XUMUYeCKUx npouU3800Cme»
Cemectp 1

/{»fﬂ VTBEPKJIAIO
3ae.xkadeapoii A~ TI. Maxkycera
01.03.2021 r.

DK3aMeHAIMOHHBIN Omiier Ne 6
0 JAUCHUIIINHE MATEMATHKA

1. [exapToBbl NpMOYTOJbHBIE KOOPJAUHATHI. J{eneHne oTpe3ka B 3aJaHHOM COOTHOIIIE-
Huu. [lomans TpeyroapHuKa.

2. OnpenenuTeny BTOPOTO U TPEThEro nopsiaka. X oCHOBHbIE CBOMCTBA U CIIOCOOBI
BBIUNCIICHHUS.

o
L W
CocraBuTelb % T.I'. Makycesa



MHWHOBPHAYKH POCCHUUM
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunuan) geaepaabHOTo rocyaapCcTBeH-
HOTO OIO/PKETHOTO 00pa30BATEIbHOTO YUPEIKIACHUS
BBICIIETO 00Opa30BaHMS
«Ka3zaHCKui HAIlMOHAIBHBIN UCCIIEI0BATEIILCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET»

Daxynvmem YnpaeieHus u aBmMomMamu3ayuu
Kagpeopa mamemamuxu
Hanpasnenue noocomosxu: 18.03.02 Onepeo- u pecypcocbepeearoujue npoyeccvl 8 XuMuueckoul
MEXHONI02UU, HepmeXuMuu u OUOMeEXHOL02UU
Ipogunv noocomosxku «MawuHbl u annapamol XUMULECKUX NPOU3B0OCME)

Cemectp 1
/7  VIBEPKJAIO
3ae.xkadeapoii - widiiatl T.I'. Makycera
01.03.2021 r.

JK3aMeHalMOHHBbIH Oniier Ne 7
0 JUCUHUIIIIMHE MATEMATUKA
1. Tlpsmas nmuaus. YTiaoBoi koddduipent npsmoi. [Ipsmast, 3ajanHast AByMSI TOYKaMH.
HopmansHoe ypaBHeHue npsmoil. Pacctostaue ot Touku a0 npsamoit. [lepeceuenue
JBYX IPSMBIX.
2. Jluauwm |l mopsika. FHFep6ona, ompeieJICHUEe U CBOMCTBA.
,

L W
CocraBureib % T.I'. MakyceBa

MHNHOBPHAYKHU POCCHUHU
HmxHexaMckuii XUMUKO-TEXHOJIOTHYECKU HHCTUTYT (punuan) deaepanbHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTENIbHOTO YUPEKACHUS
BBICIIIEr0 00pa3oBaHUs
«Ka3zaHCkunil HAalMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTUYECKUN YHUBEPCUTET

Dakynemem Ynpasnenus u agmomamuzayuu
Kageopa mamemamuxu

Hanpaenenue noocomosxu: 18.03.02 duepeo- u pecypcocoepezarowjue npoyeccol 8 XUuMu4ecKou

MexXHON02UU, HehmeXuMuu U OUOMEXHOL02UU

IIpoguns noocomosku «Mawunsl u annapamsi XUMUYeCKUx npouU3800Cme»
Cemectp 1

/{»fﬂ VTBEPKJIAIO
3ae.xkadeapoii A~ TI. Maxkycera
01.03.2021 r.

DK3aMeHaAIMOHHBIN outer Ne 8
0 JAUCHUIIINHE MATEMATHKA

1. Bextopsl. JIunelinbie onepanuu Haja BekTopamu. KoopauHats! BekTopoB. Hanpagns-
I0I1E KOCUHYCBI.
2. Marpunpsl. OCHOBHEIE CBOMCTBA. J[eHCTBUS Ha/l MATPUIIAMH.

o
Sl
CocraBureinb % T.I'. MakyceBa



MHWHOBPHAYKH POCCHUUM
HwxkHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunuan) geaepaabHOro rocyaapCcTBeH-
HOTO OIO/PKETHOTO 00pa30BATEIbHOTO YUPEIKIACHUS
BBICIIETO 00Opa30BaHMS
«Ka3zaHCKui HaAIlMOHAIBHBIN UCCIIEI0BATEIILCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Daxynvmem YnpaeieHus u aBmMomMamu3ayuu
Kagpeopa mamemamuxu
Hanpasnenue noocomosxu: 18.03.02 Onepeo- u pecypcocbepeearoujue npoyeccol 8 XuMuueckou
MEXHONI02UU, HepmeXuMuu u OUOMeEXHOL02UU
Ipogunv noocomosxku «MawuHbl u annapamol XUMULECKUX NPOU3B0OCME)
Cemectp 1

% VTBEPKJIATO
VTBEP)K3aB-Kabempoit_ 727 T.I.Maxycesa
01.03.2021 r.

JK3aMeHAIMOHHBIN OnJieT Ne 9
[0 JUCLUIUINHE MATEMATHKA

1. Marpuusl. OOpaTHas MaTpHIia.
2. Jlunwum |l mopsiaka Ha mmockoctu. ['unepOorna, onpeneicHne u CBOMCTBA.
-y

o
L W
CocraBureib /ﬁ T.I'. MakyceBa

MHWHOBPHAYKU POCCUN
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUI MHCTUTYT ((uiinain) gperepaabHOro rocyaapcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3aHcknii HAlIMOHAJIBHBIN UCCIIEI0BATEIbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET»

Daxynvmem Ynpaeienus u agsmomamuzayuu
Kageopa mamemamuxu

Hanpaenenue noocomosxu: 18.03.02 duepeo- u pecypcocobepezarowjue npoyeccvl 8 XUuMuieckou

MexXHONI02UY, HehmeXuMuu U OUOMEXHOL02UU

IIpoghuns noocomosxu «Mawunsl u annapamel XUMu4ecKux RPouU3800Cme»
Cemectp 1

/{»fﬁ VTBEPKJIAIO
3ae.xkadeapoii A~ TI. Maxkycera
01.03.2021 .

IK3aMeHaAUMOHHBIN Ouier Ne 10
[0 JUCIHUIUIMHE MATEMATHKA

1. BexTopHOE mpou3BeeHNE BEKTOPOB U €r0 CBOWCTBA. BhIpaxkeHne BeKTOPHOTO Mpo-
U3BEACHUS Yepe3 KoopAuHaTel. HeKOTOpbIe MPUIIOKEHU BEKTOPHOIO IIPOU3BEICHHUS.

2. Omnpenenutenu. Anredpanyeckue JOMOJHEHUS U MUHOPBI. Paznoxenue onpenenute-
JIs1 TIO JIEMEHTaM CTPOKH M CTOoJI0Na.

i
Sl
CocraBureinb ﬁ T.I'. MakyceBa



MHWHOBPHAYKH POCCHUUM
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunuan) geaepaabHOTo rocyaapCcTBeH-
HOTO OIO/PKETHOTO 00pa30BATEIbHOTO YUPEIKIACHUS
BBICIIETO 00Opa30BaHMS
«Ka3zaHCKui HaAllMOHAJIbHBIN UCCIIEIOBATEILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET»

Daxynvmem YnpaeieHus u aBmMomMamu3ayuu
Kagpeopa mamemamuxu
Hanpasnenue noocomosxu: 18.03.02 Onepeo- u pecypcocbepeearoujue npoyeccvl 8 XuMuueckoul
MEXHONI02UU, HepmeXuMuu u OUOMeEXHOL02UU
Ipogunv noocomosxku «MawuHbl u annapamol XUMULECKUX NPOU3B00CMEB)
//,'—% VTIBEPKIAIO
3ap.kadempoii 7 TIT. Makycepa
01.03.2021 .

IK3aMeHAIMOHHBIN OnjteT Ne 11
[0 JUCLHUIUINHE MATEMATHKA

1. CwmemanHoe npou3BeieHNE BEKTOPOB U €ro CBOMCTBA. BrlpaxkeHue cMeranHoro
NPOU3BEJCHUS Yyepe3 KOOpAUHAThL. HeKOTOpbie NpHIIOKeHNsT CMEIIaHHOTO TPOH3BE-
JCHUS.

2. Jlunum |l mopsnka. [TapabGorna, onpenenenne U CBOICTBA.

o
L W
CocraBureib % T.I'. MakyceBa

MHWHOBPHAYKU POCCUN
HmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUI MHCTUTYT ((rinan) gpenepaabHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKANA TEXHOJIOTMYECKUN YHUBEPCUTET»

Dakynemem Ynpasnenus u agmomamuzayuu
Kageopa mamemamuxu

Hanpaenenue noocomosxu: 18.03.02 Duepeo- u pecypcocoepezarowjue npoyeccol 8 XUMu4ecKou

MexXHON02UU, HehmeXuMuu U OUOMEXHOL02UU

IIpoguns noocomosku «Mawunsl u annapamsi XUMUYeCKUx npouU3800Cme»
Cemectp 1

/{»fﬂ VTBEPKJIAIO
3ae.xkadeapoii A~ TI. Maxkycera
01.03.2021 r.

IK3aMeHAUMOHHBIN Ouiter Ne 12
[0 JUCIHUIUINHE MATEMATHKA

1. TInockocts u ee ypaBHeHue. OO1ee ypaBHeHHE TUIOCKOCTH. HopmanibHOE ypaBHEHHE
IJIOCKOCTH. PaccTosiHie OT TOUKH /10 TIIOCKOCTH.
2. Pemenue cuctem ypaBHeHwmii o popmyinam Kpamepa.

o
Sl
CocraBureinb % T.I'. MakyceBa



MHWHOBPHAYKH POCCHUUM
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunnan) gemaepaabHOTO TocyaapCTBeH-
HOTO OIO/PKETHOTO 00pa30BATEIbHOTO YUPEIKIACHUS
BBICIIETO 00Opa30BaHMS
«Ka3zaHCKui HaAIlMOHAIBHBIN UCCIIEI0BATEIILCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Daxynvmem YnpaeieHus u aBmMomMamu3ayuu
Kagpeopa mamemamuxu
Hanpasnenue noocomosxu: 18.03.02 Onepeo- u pecypcocbepeearoujue npoyeccvl 8 XuMuueckoul
MEXHONI02UU, HepmeXuMuu u OUOMeEXHOL02UU
Ipogunv noocomosxku «MawuHbl u annapamol XUMULECKUX NPOU3B0OCME)

Cemectp 1
/7  VIBEPKJAIO
3ae.xkadeapoii - widiiatl T.I'. Makycera
01.03.2021 r.

IK3aMeHAUMOHHBIN Omiaer Ne 13
N0 JUCHMIIIIMHE MATEMATHKA
1. Tlpsimas imHUA B IpocTpaHcTBe. KaHOHWYECKHE U TTapaMeTpUUIECKUEe ypaBHEHUS

IPSAMOM.
2. CMenIaHHOe IPOU3BEACHUE BEKTOPOB: OIpe/IesIEHUE, CBOWCTBA U HEKOTOPbIE IPUIIO-
KEHHUS.
-
ﬁ
ol e W
CocraButenb T.I'. Makycea

MHWHOBPHAYKU POCCUN
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUI MHCTUTYT ((prnan) gpenepaabHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKANA TEXHOJIOTMYECKUN YHUBEPCUTET

Dakynemem Ynpasnenus u agmomamuzayuu
Kageopa mamemamuxu

Hanpaenenue noocomosxu: 18.03.02 duepeo- u pecypcocoepezarowjue npoyeccol 8 XUuMu4ecKou

MexXHON02UU, HehmeXuMuu U OUOMEXHOL02UU

IIpoguns noocomosku «Mawunsl u annapamsi XUMUYeCKUx npouU3800Cme»
Cemectp 1

Z VIBEPKJIAIO
3ap.kadempoit <7~ TI.Makycepa
01.03.2021 r.

IK3aMeHALUOHHBI oniter Ne 14
[0 JIUCLUIUINHE MATEMATHKA

1. BsaumHoe pacrnonoxeHue MmI0CKOCTeH.

2. BekTopsl. BekTopHOE NMpoM3BEICeHNE BEKTOPOB, €ro ONpeIesieHrne, CBOMCTBA U HEKO-
TOPLIC TPHUIIOKCHUA.

ﬁ
e
CocraButenb =7 T.I'. Makycea



MHWHOBPHAYKH POCCHUUM
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunuan) geaepaabHOTo rocyaapCcTBeH-
HOTO OIO/PKETHOTO 00pa30BATEIbHOTO YUPEIKIACHUS
BBICIIETO 00Opa30BaHMS
«Ka3zaHCKui HAIlMOHAIBHBIN UCCIIEI0BATENBCKUI TEXHOJIOTUYECKUN YHUBEPCUTET»

Daxynvmem YnpaeieHus u aBmMomMamu3ayuu
Kagpeopa mamemamuxu
Hanpasnenue noocomosxu: 18.03.02 Onepeo- u pecypcocbepeearoujue npoyeccvl 8 XuMuueckoul
MEXHONI02UU, HepmeXuMuu u OUOMeEXHOL02UU
Ipogunv noocomosxku «MawuHbl u annapamovl XUMULECKUX NPOU3B0OCMEBY

Cemectp 1
/{M VTBEPKJAIO
/._.«-"/“\-’

3ap.kadeapoit & T.I'. Makycera
01.03.2021 r.

IK3aMeHALHOHHBIN ouiier Ne 15
IO JUCHMUIIIIMHE MATEMATHKA
1. BzaumHoe pacnoyioKeHue ABYX MPSMBbIX.

2. Kpussie BToporo nopsinka. OKpyKHOCT, 3JUTUIC, THriepOoa, napadomna. [Ipeobdpa-
30BaHUE YpaBHEHUS JTMHUI BTOPOTO MOPSAIKA K KAHOHUYECKOMY BHIY.
-y

i
e
CocraBurenp ﬁ T.I'. MakyceBa

MMHOBPHAYKHN POCCUU
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) geaeparbHOTO TOCyaapCTBEH-
HOTO OIO/IKETHOTO 00pa30BaTENbHOTO YUPEKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHckuii HallMOHANBHBIN HCCIEI0BATENbCKUIA TEXHOIOTHUECKUI YHUBEPCUTET»

Daxynvmem Ynpaenenus u agmomamuzayuu
Kagpeopa mamemamuxu
Hanpasnenue noocomosxu: 18.03.02 Duepeo- u pecypcocbepezarouyue npoyeccol 8 XuMuieckou
MexHoI02UY, Hehmexumuu u OUOMexHoNo02UU
IIpoghuns noocomosxu «Mawiunsl u annapamol XuMU4ecKUx npou3e00Cme)

Cemectp 1
/{»fﬁ VTBEPKIAIO
3ap.kadeapoi P T.I'. Makycega
01.03.2021 r.

IK3aMeHAUMOHHBIN Ouier Ne 16
[0 JUCIHUIUIMHE MATEMATHKA

1. CucreMbl THHEHHBIX OJHOPOIHBIX ypaBHEHUI. DyHIaMeHTalIbHAS CUCTEMA pellle-
HUM.

2. Ilpsmas Ha uiockocTH. Pa3nuyHble BUIBI YpaBHEHHUS MPSIMON Ha TIJIOCKOCTH.

o
L W
CocraBuTelb /ﬁ T.I'. Makycesa



MUHOBPHAYKHU POCCUUA
HuxHexaMCKkuii XMMHKO-TEXHOJIOTHYECKU HHCTUTYT (punuan) deaepanbHOro rocyaapcTBeH-
HOTO OIO/PKETHOTO 00pa30BATEIbHOTO YUPEIKIACHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HaAIlMOHAIBHBIN UCCIIEI0BATEIILCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »
QDaxynremem Ynpaenenus u asmomamuzayuu
Kagheopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.02 Duepeo- u pecypcocbepezarowjue npoyeccol 8 XUMu4eckou
MeXHONI02UY, HehmeXuMuu u OUOMeEXHOL02UU

IIpoghuns noocomosxku «Mawunsl u annapamol XUMU4eCKUx npoU3B00CMa
Cemectp 1

//;—% VTBEPK/IAIO
3ap.kadempoii 7 TIT. Makycepa
01.03.2021 .

IK3aMeHALMOHHBIN OnJteT Ne 17
0 JUCLUUIUIMHE MATEMATHUKA
1. Omnpenenurenu BTOPOro u TpeTbero nopsaxa. Mix ocHoBHbIe cBOMCTBa. MUHOPSHI U
asreOpanyecKkue JOMOJTHEHHUS.
2. Jluaum |l mopsnka. BHiIan, €ro OIIPElIEJICHUE U CBOMCTBA.

i
o W
CocraBuTeb %

MHWHOBPHAYKU POCCUN
HmxHexkaMCKuit XUMHKO-TEXHOJIOTUYECKUI MHCTUTYT ((riinan) gpenepaabHOro rocy1apcTBeH-
HOTO OI0JIKETHOrO 00pa30BaTENbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3zaHcknii HalMOHAIBHBIN MCCIIE0BATENbCKANA TEXHOJIOTMYECKUN YHUBEPCUTET»

T.I'. MakyceBa

Daxynvmem YnpaeieHuss u agmomamuzayuu
Kageopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.02 duepeo- u pecypcocobepezarowue npoyeccvl 8 XUuMu4ecKou
MEXHONI02UU, HepmexuMuu u GUOMeXHOI02UU
IIpoghuns noocomosxu «Mawunsl u annapamel XUMu4ecKux nPou3800Cme»

Cemectp 1
/{M VTBEPKJIATIO
3ae.xkadeapoii - widiiatl T.I'. Makycera

01.03.2021 r.

IK3aMeHALMOHHBIN Omiaer Ne 18
00 OUCHUIUIMHE MATEMATHKA

1. BzammHOE pacmoyioKeHue ABYX MPSMBIX.

2. Kpussle BToporo nopsiika. OKpy>KHOCTb, 3JUTUIIC, TUnepOoa, napadoma. [Ipeodpa-
30BaHUE YPAaBHEHUS JIMHUN BTOPOTO MOPsAKA K KAHOHUUECKOMY BUTY.

i
o W
CocraBurenb %

T.I'. MakyceBa



MHWHOBPHAYKH POCCHUUM
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunuan) geaepaabHOTo rocyaapCcTBeH-
HOTO OIO/PKETHOTO 00pa30BATEIbHOTO YUPEIKIACHUS
BBICIIETO 00Opa30BaHMS
«Ka3zaHCKui HAlTMOHAIBHBIN UCCIIEI0BATEIICKUN TEXHOJIOTUYECKUN YHUBEPCUTET»

Daxynvmem YnpaeieHus u aBmMomMamu3ayuu
Kagpeopa mamemamuxu
Hanpasnenue noocomosxu: 18.03.02 Onepeo- u pecypcocbepeearoujue npoyeccvl 8 XuMuueckoul
MEXHONI02UU, HepmeXuMuu u OUOMeEXHOL02UU
Ipogunv noocomosxku «MawuHbl u annapamol XUMULECKUX NPOU3B0OCMEBY

Cemectp 1
/7  VIBEPKJAIO
3ae.xkadeapoii - widiiatl T.I'. Makycera
01.03.2021 r.

IK3aMeHAUMOHHBIN Omiaer Ne 19
IO JUCHMUIIIIMHE MATEMATHKA

1. Bzaumnoe PpacCIIOJIOKCHUEC IIOCKOCTEH.

2. Kpussle BTOporo nopsiaka. OKpy>KHOCTb, JUTUIIC, runiepOona, mapadona. [Ipeobpa-
30BaHUE YPAaBHEHMUsI IMHUM BTOPOTO MOPSAIKA K KAHOHUYECKOMY BUJLY.
-y

i
S
CocraButenb % T.I'. MakyceBa

MHWHOBPHAYKU POCCUN
HwmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUI MHCTUTYT ((prinan) gpenepaibHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BbICLIETO 0OpPa30BaHUS
«Ka3zaHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKANA TEXHOJIOTMYECKUN YHUBEPCUTET»
Dakynemem Ynpasnenus u agmomamuzayuu
Kagpeopa mamemamuxu

Hanpaenenue noocomosxu: 18.03.02 duepeo- u pecypcocoepezarowjue npoyeccol 8 XUuMuiecKou
MexHon02UlY, Hepmexumuu u 6UOMexXHON0SUU
IIpogunv noocomosxku «Mawunbl u annapamol XUMU4ECKUX NPOU3B00CME)

Cemectp 2
/{»fq VTBEPKIAIO
3ae.xkadeapoii - widiiatl T.I'. Makyceea
01.03.2021 r.

DK3aMeHaAlMOHHBbII ouer Ne 1
[0 JIUCLUIUINHE MATEMATHKA

1. Muddepenunanbupie ypaBHeHus | mopsaka (¢ pa3aensonMMUACs IEPEMEHHBIMH).
2. Omnpenenennbiii maTErpaj. OCHOBHBIE CBOMCTBA ONPECICHHOTO HHTETpaa.
]

o
Sl
CocraBureinb ﬁ T.I'. MakyceBa



MHWHOBPHAYKH POCCHUUM
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunuan) geaepaabHOTo rocyaapCcTBeH-
HOTO OIO/PKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BBICIIETO OOpa30BaHMS
«Ka3zaHCKui HaAIlMOHAIBHBIN UCCIIEI0BATEIILCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Daxynvmem YnpaeieHus u aBmMomMamu3ayuu
Kagpeopa mamemamuxu
Hanpasnenue noocomosxu: 18.03.02 Onepeo- u pecypcocbepecaroujue npoyeccol 8 XUMUYECKOU
MEXHONI02UU, HepmeXuMuu u OUOMeEXHOL02UU
Ipogunv noocomosxku «MawuHbl u annapamol XUMULECKUX NPOU3B0OCME)

Cemectp 2
L VTBEPKJAIO
3ap.kadempoii 7 TIT. Makycepa
01.03.2021 r.

JK3aMeHAIlMOHHBIN OmieT Ne 2
[0 JUCLUIUINHE MATEMATHKA

1. [duddepenunansubie ypaBHeHus | mopsiika (0OJHOPOJHBIE).
2. HeompeneneHHbIH HHTErpall: HEIOCPEACTBEHHOE HHTEIPUPOBAHHE.
"

o
L W
CocraBureib % T.I'. MakyceBa

MHWHOBPHAYKU POCCUN
HmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUI MHCTUTYT ((rinan) gpenepaibHOro rocy1apcTBeH-
HOTO OI0JIKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BbICLIETO 0OpPa30BaHUS
«Ka3aHcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

Daxynomem Ynpaeienus u asmomamuzayuu
Kageopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.02 duepeo- u pecypcocobepezarowjue npoyeccol 8 XUMu4ecKou
MeXHONI02UY, HehmeXuMuu U OUOMEXHOL02UU
IIpoghuns noocomosxu «Mawunsl u annapamel XUMu4ecKux nPou3800Cme»

Cemectp 2
L VTBEPKJAIO
3ap.kadempoit P T.I'. Makycepa
01.03.2021 r.

IK3aMeHaAlMOHHBIN Onsietr Ne 3
00 OUCHUIUITHHE MATEMATHKA

1. Jluddepenmuansabie ypaBHeHUs | mopsaka (TUHEHHBIE).
2. TlpunoxeHus ONMpene’IeHHOro MHTEeTpalia K BEIUMCICHHIO TUIOMACH MITOCKUX Quryp.
-

i
Sl
CocraBureinb % T.I'. MakyceBa



MHWHOBPHAYKH POCCHUUM
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((dhunnan) ¢peaepaabHOro rocyaapcTBeH-
HOTO OIO/PKETHOTO 00pa30BATEIbHOTO YUPEIKIACHUS
BBICIIETO OOpa30BaHMS
«Ka3zaHCKui HaAIlMOHAIBHBIN UCCIIEI0BATEIILCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Daxynvmem YnpaeieHus u aBmMomMamu3ayuu
Kagpeopa mamemamuxu
Hanpasnenue noocomosxu: 18.03.02 Onepeo- u pecypcocbepecaroujue npoyeccvl 8 XuMuueckou
MEXHONI02UU, HepmeXuMuu u OUOMeEXHOL02UU
Ipogunv noocomosxku «MawuHbl u annapamol XUMULECKUX NPOU3B0OCME)

Cemectp 2
L VTBEPKJAIO
3ap.kadempoii 7 TIT. Makycepa
01.03.2021 r.

JK3aMeHAllMOHHBIN OmieT Ne 4
[0 JUCLUIUINHE MATEMATHKA

1. Muddepenunanmyst ypaBaenus 1 nopsiaka (ypaBHenue bepaysm).
2. Bprunciienue mionaaei miockux GUryp ¢ moMouibo OnpeesieHHOr0 HHTErpaa.

o
L W
CocraBureib % T.I'. MakyceBa

MHWHOBPHAYKU POCCUN
HmxHexkaMCKuit XUMHKO-TEXHOJIOTUYECKUI MHCTUTYT ((prinain) genepaibHOro rocy1apcTBeH-
HOTO OI0JIKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BbICLIETO 0OpPa30BaHUS
«Ka3aHcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

Daxynomem Ynpaeienus u asmomamuzayuu
Kageopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.02 duepeo- u pecypcocoepezarowjue npoyeccvl 8 XUuMu4eckou
MeXHONI02UY, HehmeXuMuu U OUOMEXHOL02UU
IIpoghuns noocomosxu «Mawunsl u annapamel XUMu4ecKux nPou3800Cme»

Cemectp 2
//;—% VTBEPKJAIO
3ap.kadempoit P T.I'. Makycepa
01.03.2021 r.

DK3aMeHALMOHHBIN Omiaer Ne 5
00 OUCHUIUITHHE MATEMATHKA

1. uddepenunanbupie ypaBHeHUs 2 MOPsAKA, JOMYCKAIOUINE MTOHWKEHHUE TIOPSIIKA.
2. HeompeneneHHblit HHTErpall: MHTETPUPOBAHHUE MO YACTSIM.
]

o
e ™"
CocraBuTelb y“? T.I'. Makycesa



MHWHOBPHAYKHM POCCHUHA
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunuan) geaepaabHOTo rocyaapCcTBeH-
HOTO OIO/PKETHOTO 00pa30BATEIbHOTO YUPEIKIACHUS
BBICIIETO OOpa30BaHMS
«Ka3zaHCKui HaAIlMOHAIBHBIN UCCIIEI0BATEIILCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Daxynvmem YnpaeieHus u aBmMomMamu3ayuu
Kagpeopa mamemamuxu
Hanpasnenue noocomosxu: 18.03.02 Onepeo- u pecypcocbepeearoujue npoyeccvl 8 XuMuueckoul
MEXHONI02UU, HepmeXuMuu u OUOMeEXHOL02UU
Ipogunv noocomosxku «MawuHbl u annapamol XUMULECKUX NPOU3B0OCME)

Cemectp 2
L VTBEPKJAIO
3ap.kadempoii 7 TIT. Makycepa
01.03.2021 r.

DK3aMeHAIMOHHBIN Ouser Ne 6
N0 JUCHMIIIIMHE MATEMATHKA

1. ®yHkiuu HecKOJIbKUX NepeMeHHbIX. O0nacTh onpeaeneHus. JIuHuu ypoBHs.
2. HeonpeneneHHbII HHTETPAT: METO 3aMCHBI TICPEMEHHBIX.
-

i
S
CocraBurenb % T.I'. MakyceBa

MHWHOBPHAYKHU POCCHUN
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUI MHCTUTYT ((rinan) gpenepaabHOro rocy1apcTBeH-
HOTO OI0JIKETHOrO 00pa30BaTEIbHOTO YUPEKACHUS
BbICLIETO 0OpPa30BaHUS
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

Daxynvmem Ynpasnenus u asmomamuzayuu
Kageopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.02 duepeo- u pecypcocobepezarowue npoyeccvl 8 XUMu4ecKou
MeXHONI02UU, HehmeXuMuu U OUOMEXHOL02UU
IIpoghuns noocomosxu «Mawunsl u annapamel XUMu4ecKux nPou3800Cme»

Cemectp 2
L VTBEPKJAIO
3ap.kadempoii P T.I'. Makycepa
01.03.2021 r.

DK3aMeHALMOHHBIN Omiaer Ne 8
00 OUCLHUIUINHE MATEMATHKA

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

o
L W
CocraBuTelb % T.I'. Makycesa



MHWHOBPHAYKH POCCHUUM
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunuan) geaepaabHOTo rocyaapCcTBeH-
HOTO OIO/PKETHOTO 00pa30BATEIbHOTO YUPEIKIACHUS
BBICIIETO OOpa30BaHMS
«Ka3zaHCKui HAllMOHAIBHBIN UCCIIEI0BATEIILCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET»

Daxynvmem YnpaeieHus u aBmMomMamu3ayuu
Kagpeopa mamemamuxu
Hanpasnenue noocomosxu: 18.03.02 Onepeo- u pecypcocbepeearoujue npoyeccvl 8 XuMuueckoul
MEXHONI02UU, HepmeXuMuu u OUOMeEXHOL02UU
Ipogunv noocomosxku «MawuHbl u annapamol XUMULECKUX NPOU3B0OCME)

Cemectp 2
L VTBEPKJAIO
27— TI.Makycesa
01.03.2021 1.

3ap.kadempoii

DK3aMeHAMOHHBIN Omiaer Ne 9
0 JUCHMIIIIMHE MATEMATHKA
1. TlonsTHe mepBOOOPa3HOM M HEONIPEACICHHOT0 HHTerpasia. OCHOBHBIE CBOMCTBA He-

OIIPEAEIEHHOr0 HHTErpaa.
2. OyHKIUM HECKOJBKUX NepeMeHHbIX. JkcTpemymbl OHIT.
-

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

MMHOBPHAYKHU POCCUU
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dhunuan) genaeparbHOTO rocyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BBICILIETO O0pa30BaHUs
«Ka3zaHckuii HallMOHANBHBIN HCCIIE10BATENbCKUIM TEXHOIOTHUECKUN YHUBEPCUTET

Dakyremem Ynpasnenus u agmomamuzayuu
Kageopa mamemamuxu
Hanpasnenue noocomosxu: 18.03.02 Dnepeo- u pecypcocbepezaroujue npoyeccvl 8 XuMuuecKkou
MEeXHONI02UU, HepmeXuMuu u OUOMeEXHOL02UU
IIpogunv noocomosxku «Mawunbl u annapamol XUMU4ECKUX NPOU3BOOCME)

Cemectp 2
/{»fﬁ VTBEPKJIAIO
3ae.xkadeapoi P T.I'. Makycega
01.03.2021 r.

DK3aMeHAUMOHHBIN Omier Ne 10
0 JAOUCUHUIIINHE MATEMATHKA

1. HccnenoBanue pyHKITMU TIpH IIOMOIIM IEPBOW MPOU3BOIHON: BO3pacCTaHUE B YOBbIBa-
HUE (YHKIMH, TOYKH SKCTPEMyMa.
2. Hexotopble mpuUI0KeHHS ONPEIeTIEHHOT0 HHTETpala: BEIYUCIICHHUE TUIOMIAJIeH roc-

KuX uryp.

ﬁ
e
CocraButenb =7 T.I'. Makycea



MHWHOBPHAYKH POCCHUUM
HwxkHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunuan) geaepaabHOro rocyaapCcTBeH-
HOTO OIO/PKETHOTO 00pa30BATEIbHOTO YUPEIKIACHUS
BBICIIETO OOpa30BaHMS
«Ka3zaHCKui HaAIlMOHAIBHBIN UCCIIEI0BATEIILCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Daxynvmem YnpaeieHus u aBmMomMamu3ayuu
Kagpeopa mamemamuxu
Hanpasnenue noocomosxu: 18.03.02 Onepeo- u pecypcocbepeearoujue npoyeccol 8 XuMuuecko
MEXHONI02UU, HepmeXuMuu u OUOMeEXHOL02UU
Ipogunv noocomosxku «MawuHbl u annapamol XUMULECKUX NPOU3B0OCME)

Cemectp 2
/7  VIBEPKJAIO
3ae.xkadeapoii - widiiatl T.I'. Makycera
01.03.2021 r.

JK3aMeHAMOHHBII Omiaer Ne 11
10 JUCIHUININHE MATEMATUKA
1. HUccnemoBanue pyHKIMH IIPU TIOMOIIX TPOU3BOHOMN: BEITYKIOCTh U BOTHYTOCTh
KpUBOI1, TOUKH Iieperuda.
2. HeonpeneneHHbIA MHTErpall: MHTErPHPOBAHUE PALIHOHATBHBIX TpoOei.

i
e
CocraBurenp ﬁ T.I'. MakyceBa

MMWHOBPHAYKHN POCCUU
HwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dhunuan) geaeparbHOTO ToCcyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BBICILIETO OOpa30BaHUs
«Ka3zaHckuii HallMOHANBHBIN HCCIEI0BATENbCKUIA TEXHOIOTHUECKUI YHUBEPCUTET»

Daxynvmem Ynpaenenus u agmomamuzayuu
Kagpeopa mamemamuxu
Hanpasnenue noocomosxu: 18.03.02 Duepeo- u pecypcocbepezarouyue npoyeccol 8 XuMuieckou
MexHoI02UY, Hehmexumuu u OUOMexHOoNo02UU
IIpoghuns noocomosxu «Mawiunsl u annapamol XuMU4ecKUx npou3e00Cme)

Cemectp 2
L VTBEPKJAIO
3ap.kadempoit P T.I'. Makycepa
01.03.2021 r.

JK3aMeHAllMOHHbIH Omier Ne 12
no jgucuuniunHe MATEMATHKA
1. UccnenoBanue pyHKIMH IIPH IMOMOIIY IPOU3BOJHON: HAaNOOIbIlIee M HAUMEHbIIIee
3Ha4YeHHEe PYHKIUH.

2. Tlonarue o HeCOOCTBEHHBIX MHTETpaIax. AOCONIOTHO U YCIOBHO CXOASAIINECS HHTE-
TpaIbl.

o
Sl
CocraBureinb % T.I'. MakyceBa



MHWHOBPHAYKH POCCHUUM
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunuan) geaepaabHOTo rocyaapCcTBeH-
HOTO OIO/PKETHOTO 00pa30BATEIbHOTO YUPEIKIACHUS
BBICIIETO OOpa30BaHMS
«Ka3zaHCKui HAllMOHAIBHBIN UCCIIEI0BATEIILCKUI TEXHOJIOTUYECKUN YHUBEPCUTET»

Daxynvmem YnpaeieHus u aBmMomMamu3ayuu
Kagpeopa mamemamuxu
Hanpasnenue noocomosxu: 18.03.02 Onepeo- u pecypcocbepeearoujue npoyeccvl 8 XuMuueckoul
MEXHONI02UU, HepmeXuMuu u OUOMeEXHOL02UU
Ipogunv noocomosxku «MawuHbl u annapamol XUMU4ECKUX NPOU3800CME»

Cemectp 2
L VTBEPKJAIO
3ap.kadempoii 7 TIT. Makycepa
01.03.2021 r.

JK3aMeHAIMOHHBIN OmJjer Ne 13
[0 JUCLHUIUINHE MATEMATHKA

1. KommiekcHbIe Yncia. cDOpMBI 3aIlIMCHU KOMIIJICKCHBIX YU CCII.
2. HpI/IHO)KeHI/IH OIIPCACIICHHOI'O MHTCI'palia K BBIYUCICHHUIO Hﬂomaﬂeﬁ IINIOCKHX (1)I/Il"yp
~

o
L W
CocraBureib % T.I'. MakyceBa

MHWHOBPHAYKU POCCUN
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUI MHCTUTYT ((rinan) gpenepaibHOro rocy1apcTBeH-
HOTO OI0JIKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BbICLIETO 0OpPa30BaHUS
«Ka3aHCcknii HalMOHAJIBHBIN MCCIIEI0BATENbCKAM TEXHOJIOIMYECKUN YHUBEPCUTET

Daxynomem Ynpaeienus u asmomamuzayuu
Kageopa mamemamuxu
Hanpaenenue noocomosxu: 18.03.02 duepeo- u pecypcocobepezarowjue npoyeccvl 8 XUuMu4eckou
MeXHONI02UY, HehmeXuMuu U OUOMEXHOL02UU
IIpoghunv noocomosxu «Mawunsl u annapamel XUMU4ecKux NPoU3800Cme»

Cemectp 2
//;—% VTBEPKJAIO
3ap.kadempoit P T.I'. Makycepa
01.03.2021 r.

JK3aMeHALMOHHBIN Omiaer Ne 14
[0 JIUCLHUIUIMHE MATEMATUKA

1. Ompenenenue nepBoodpazHoit. Teopema 0 6ECKOHEYHOM MHOXKECTBE IMEPBOOOPA3HBIX
JUTSL TAHHOU (DYHKITUH.
2. Kommnekcusie uncia. OCHOBHBIE I€HCTBUS HAl HUMU.
5

o
L W
CocraBuTelb /ﬁ T.I'. Makycesa



MHWHOBPHAYKU POCCUN

HuxHexaMCKkuii XMMHKO-TEXHOJIOTHYECKU HHCTUTYT (punuan) deaepanbHOro rocy1apcTBeH-

HOTO OIO/PKETHOTO 00pa30BATEIBHOTO YUPEIKICHUS
BBICIIETO 00pa3oBaHMs

«Ka3zaHCKui HaAIlMOHAIBHBIN UCCIIEI0BATEIILCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Daxynvmem YnpaeieHus u aBmMomMamu3ayuu
Kagpeopa mamemamuxu

Hanpasnenue noocomosxu: 18.03.02 Onepeo- u pecypcocbepeearoujue npoyeccvl 8 XuMuueckoul

mexHoJiocuu, HequexuMuu u buomexnono2uu

Ipogunv noocomosxku «MawuHbl u annapamol XUMULECKUX NPOU3B0OCME)

Cemectp 2
/7  VIBEPKJAIO
3ae.xkadeapoii - widiiatl T.I'. Makycera
01.03.2021 r.

JK3aMeHAMOHHBI Omjer Ne 15
[0 JUCLHUIUINHE MATEMATUKA

1. TlonsTue onpenenenHoro uHTerpaina. OCHOBHBIE CBOIMCTBA OIIPEIEIEHHOIO UHTETpa-
na. 'eomeTpuyeckue NpUIOKEHUS ONPEIETIEHHOro HHTerpaia (IIomaab II0OCKOn

burypsr).

2. JuddepeHnnanbHble OMHOPOIHBIC YPABHEHUS 2 TIOPSIKA C TIOCTOSSHHBIMU KOd(p -

OUCHTaAMH

i
S
CocraButenb % T.I'. MakyceBa

JK3aMeH

KpnTepnu OLCHKH YCTHBLIX OTBETOB oﬁyqalonmxca

OTBeT OlleHNBAETCSI OTMETKOM «5», eclii 00yJaIOLTUICs: TTOJHO PaCKPhLI COepKa-
HHUE Marepuaia B 00beMe, MPeIyCMOTPEHHOM IPOTPaMMON; M3JIOKUII MaTepral rpa-
MOTHBIM SI3BIKOM, TOYHO HCIOJIB3Ysl SKOHOMETPUUECKYIO TEPMUHOJIOTHIO U CHMBOJIH-
Ky, B ONpEACIICHHOW JIOTHYECKOH ITOCIIeIOBATeIbHOCTH;, MTPABMIIGHO BBITIOJHUII PH-
CYHKH, YepTexXH, TpadUKu, COMYTCTBYIOIINE OTBETY; MOKa3al YMEHUE WILTIOCTPUPO-
BaTh TEOPHUIO KOHKPETHBIMM IIpUMEpaMH, IPUMEHATh €€ B HOBOM CUTYallUX IIPHU BBI-
MOJTHEHUH MPAKTHYECKOTO 3a/IaHusI; MPOIEMOHCTPUPOBAT 3HAHHE TEOPUHU PaHEE U3Y-
YEHHBIX COMYTCTBYIOUIMX Te€M, COPMUPOBAHHOCTh U YCTOWYMBOCTD HMCIIOJIb3yEMbIX
IIpU OTBETE YMEHMI M HABBIKOB; OTBEYAJl CAMOCTOSTENHHO, O€3 HABOMASIIUX BOMPO-
COB IIperiogaBaTeyisA; BOSMOXHBEI OJHA — ABC HETOYHOCTH IIPU OCBCHICHUC BTOPOCTEC-
MIEHHBIX BOMPOCOB WJIM B BBIKIAJKAX, KOTOPbIE O0YYAIOMIMICS JIETKO MCIPABUI TO-
cie 3aMmevaHus npenoaasarens, oT 86 1o 100 % ydeOHOTO MaTepuana.

OTBeT OlIeHUBAETCSI OTMETKOM «4», €Clli YIOBIETBOPSET B OCHOBHOM TpeOOBaHUSAM
Ha OIIEHKY «D», HO MPHU 3TOM MMEET HEKOTOPbIE M3 HEJOCTATKOB: B U3JIOKEHUU JO-
nyleHbl Hebobine Npooesbl, He UCKa3UBIIEe YIKOHOMETPUUECKOE COIEpPKaHUE OT-
BCTa, JOMYIICHBI OAUH — ABa HCAOYCTA IIPHU OCBCHICHUN OCHOBHOT'O COACPIKAHUA OT-
BETa, UCIPABJIEHHBIE MTOCJIE 3aMeYaHMsI TPeroaaBaTelis; ToNyuieHbl omuoKa min 0o-
JICC ABYX HCAOUYCTOB IIPU OCBCHICHUU BTOPOCTCIICHHLIX BOIIPOCOB WJIM B BBIKJIAJIKAX,
JIETKO HCIIpaBJCHHbIE MOCHIE 3aMe4yaHus npenoaasarens, oT 74 no 83 % yueOHOrO
Marepuana.

Max 40
0aJ10B
Bbanabl
35-40 Oan-
JIOB

30-34 6ama




OTMeTKa «3» CTAaBUTCS B CIEAYIOIMMX CIydasx: HEMOJHO PACKPBITO cojaepkanue | 24-29 Oai-

Marepuana (Coxep’kaHhe M3JI0KEHO (pparMeHTapHO, HE BCErja IOCIEeJOBATENbHO), | JOB
HO TIOKa3aHO o0Illee MOHMMaHHe BOMpOca M MPOJAEMOHCTPUPOBAHBI YMEHHUS, 10CTa-
TOYHBIC JUIsI YCBOEHHUS MPOTPAMMHOI0 MaTepuasa; UMEIUCh 3aTPYIHEHHS WIH J10-
MyILIEHbl OMMOKY B ONpeAeICHUN TePMUHOJIOTUN AUCHIUILIINHBI, YepPTeKax, BHIKIAI-
Kax, MCIIPABJIICHHBIE ITOCJIC HECKOJIBKUX HABOJSIIUX BOMPOCOB MPENOIaBaTesi; 00y-
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 3HAHWU TEOPETHUECKOro MaTepuasa BbI-
sIBIIEHA HEJAOCTaTOYHas C(hOPMHUPOBAHHOCTh OCHOBHBIX YMEHUH U HaBBIKOB, 0T 60 10
73 % y4eOHOrO Marepuana.

OTMeTKa «2)» CTaBUTCS B CIICAYIOIIUX CIydasx: HE paCKPbHITO OCHOBHOE cojiepkanue | 1-23 Gamna
yueOHOro mMarepuana; oOHapyKeHO He3HaHue OoOydaromuMcs OoIblIei Wiu Haubo-
Jiee BaKHOW 4acTu y4eOHOro Marepuasa; JOMYIIeHbl OMIMOKYU B ONPEIEIeHUH NOH -
THUH, NIPU UCIOJIB30BAHUU TEPMHHOJIOTUU JAUCLUILINHBI, B PUCYHKaX, YepTeKax WU
rpadukax, B BBIKJIAJIKaX, KOTOpbIE HE MCIPABJICHBI MOCIE HECKOJIBKUX HABOISIINX
BOIPOCOB 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 cuuTaOTCS OIIMOKHU: HE3HAHUE OMPE/IEICHUSI OCHOBHBIX TOHTHI, 3aKOHOB, ITPaBuI,
OCHOBHBIX TOJIOKEHHUI TE€OpUH, HE3HAHUE (POPMYJI, OOIIETIPUHSATHIX CHMBOJIOB 0003HAYEHUI Be-
JUYWH, €IMHULl UX U3MEPEHHs; HE3HAaHUEe HAaMMEHOBAHUM €IMHUI] U3MEPEHHUS, HEYMEHHUE BbIJIe-
JUTh B OTBETE IJ1aBHOE; HEYMEHHUE IPUMEHSTh 3HAHUSA, AITOPUTMBI JJIs pELIEHUs 3a]a4; HeyMe-
HUE JIelaTh BBIBOABI U 000OIIEHNS; HEYMEHHE YUTATh M CTPOUTH IpapuKU; HEYMEHHE MOJIb30-
BaThCs MEPBOMCTOYHUKAMH, YUCOHHUKOM U CIIPAaBOYHUKAMU; TIOTEPs] KOPHSI WM COXPAaHEHUE TO-
CTOPOHHET0 KOpHS; oTOpachkiBaHue 06€3 00BSICHEHHUI OJTHOTO U3 HUX; PAaBHO3HAYHBIE UM OIINOKH;
BBIUMCIUTENbHBIE OMUOKU, €CITM OHU HE SBJISFOTCS ONMHMCKOMW; JTOTHYECKHUE OIINOKH.
K Herpy0bIM omm0kam OTHOCSTCA: HETOUHOCTh (POPMYJIMPOBOK, ONPECIICHUN, TOHITUM, TEO-
pui, BbI3BaHHAs HEMOJHOTOW OXBaTa OCHOBHBIX NMPU3HAKOB ONPEECISIEMOr0 MOHATHS WM 3aMe-
HOM OJTHOTO - JIBYX M3 9TUX MPU3HAKOB BTOPOCTEIIEHHBIMU; HETOYHOCTh Tpaduka; HeparmoHaIb-
HBI METOJ pelIeHHs 33]a4ui WM HEeJOCTaTOYHO MPOAYMaHHBIN MJIaH OTBeTa (HapyIIeHHUE JIOTH-
KM, TOJMEHA OTJIEJTbHBIX OCHOBHBIX BOIPOCOB BTOPOCTETICHHBIMHU); HEPAIMOHAIBHBIC METO/IbI
paboThI CO CIPABOYHON U JIPYTON TUTEPATypOil; HEYMEHHUE pPellaTh 3a/1a4H, BHITOIHATH 3aaHHs
B 001IEM BH/IE.
Henoueramu sIBJSIIOTCSI: HEpAIMOHATBHBIE TPHEMBI BRIYHCICHUI U MTpeoO0pa3oBaHuii; HeOpexk-
HOE BBITIOJTHEHUE 3aMKCeH, YePTEeKEH, CXeM, TpaduKOB.




MHWHOBPHAYKU POCCUN

HmxHexaMCKul XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

KoMiuieKkT 3a1anuii 1Jisi KOHTPOJIbHOI padoThl (04HOE, 0UHO-320YHOE)

IO JUCHUIIIIMHE Mamemamuxka

Koumponvnana paooma Ne 1. Ananumuueckan zeomempus.
BapumaHT 1 ... o

3ananue 1. Jlan tpeyronsuuk ABC ¢ Bepumnamu A(6; 5), B(5; -4), C(-5; 4). Hanu-
caThb ypaBHeHHUE MpsiMmoil AB, ypaBHeHue OuccekTpuchl BL yrma B, ypaBHeHue BbicoThl CN,
ypaBHeHHe Menuanbl AM. Haiitu S u P TpeyronpHuKa, TOUKY epecedeHrne MeIuaH.

3agaua 2. [locTpouTh KpUBYIO BTOPOI'O MOPSAIKA
x> —10y +4x+29=0.

BaPHAHT 2..uciiiiiniiiiiniiiiieiiiiiniieiinetesssascossssscssssssssssssssssssssssnsssssnssssnns

3ananme 1. [lan tpeyroasauk ABC ¢ Bepmunamu A(-1;5), B(5;4), C(-5; 3). Hanu-
caTb ypaBHeHHe TpsiMoii AB, ypaBHeHue Ouccektpuchl BL yrma B, ypaBHenue BbicoTHI CN,
ypaBHeHHe Menuanbl AM. Haiitu S u P TpeyronpHuKa, TOUKyY epecedeHne MeIuaH.

3anauva 2. [TocTpouTs KpUBYIO BTOPOTO MOPSIIKA
x> —10x+4y+29=0.

Konmponvnas paooma Ne 2.
Pazoen. Humezpanvnoe ucuucinenue yHKyuii 00HOIU nepemeHHou.
BapHMaHT 1 ..o

3aganue 4. BoruncnuTh HHTETpasbl
1 1 )
1) j(x4+i/;+3\/;+—2+—)dx J'(smx+5005x)dx
X
X :2) '
3aganue 2. [Tonb3ysach METO/I0M MOJCTAHOBKH, BBIYUCIUTH HHTETPAJIbl (OJJUH U3 BYX):
4x
Jx e
J- dx J. -
1) x+1 . 2) e" -1
3aganue 3. C moMoIIbI0 METOJ]a HHTEITPUPOBAHHUS TI0 YACTSAM, BHIYUCIUTh UHTETPAJIbI (OUH U3

IBYX):
1)

Ix In xdx 2) .fxe‘xdx.

dx

Bapuanr 2.

3aganue 4. BeluncauTe MHTETpaibl

2 3 ‘ e

3ananue S. [Toap3ysick METOZIOM MOJICTAHOBKH, BBIYUCIIMTH MHTETPaJIbI (OJIMH U3 IBYX):




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= s +; .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.

3aganue 5. Bcrnomuute, Kak ycTpoeHO 00llee pelleHre JIMHEHHOro HeoJHOPOAHOro tuddepeHim-
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
3apaunue 6. smenuts nopsnok unrerpuposanus:  [dy [ fdx+ [dy [fdx.
0 0 1v2 0

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

OrBer ouennBaeTcst 0TMeTKoM «5» (12 — 15 6a/toB), eciii: paboTa BBITOJHEHA MTOJHOCTHIO; B
JIOTMYECKUX PACCYKICHHUSIX U 000OCHOBAHMM pEIIEHUS HET MPOOEJIOB U OIUOOK; B PEIICHUU HET
MaTeMaTHUYECKUX OLIMOOK (BO3MOXKHBI HEKOTOPbIE HETOYHOCTH, OIMUCKHU, KOTOpasi HE SBJISETCS
CJIEZICTBUEM HE3HAHMs WIM HEMOHUMaHUs y4eOHOro MaTepuala), T.€. MPAaBUJIbHO BBITOJHEHO
86-100 % paboTHL.

Otmerka «4» (8 — 11 6ann0B) cTaBUTCS B CIEAYIOIUX CIIydasx: padOTa BBITOJHEHA MOJIHO-
CThIO, HO OOOCHOBAHUS IIarOB PELICHUS] HEJAOCTATOUYHBI (€C/IM yMEHHEe OOOCHOBBIBATh PACCYyXK-
JICHUS He SBJUIOCH CIEHUAIBHBIM OOBEKTOM MPOBEPKH); JIOMYIIEHBbl OFHA OMIMOKA, UM €CTh
JIBa — TPH Hel0u€Ta B BBIKJIA/IKaX, PUCYHKaX, YepTexax WiK rpaukax (€ciu 3T BUAbI padoT He
SBIISUTACH CTIEHUAIBHBIM 00BEKTOM MPOBEPKH), T.€. IPABUIBHO BHIIOJIHEHO 74—84 % paloThl.
Ormerka «3» (4 — 7 6aJLUI0B) CTaBUTCS, €CIIM: JOMYIIEHO He Ooyiee ABYX OMIMOOK Wik Oolee
JIBYX — TPeX HEJOYETOB B BBIKIAJKAX, YepTekax WM rpadukax, HO oOydarouuiics obnagaer
00s3aTeNbHPIMM YMEHUSIMU 110 ITPOBEPSEMOM TeMe, T.€. MPaBUIIbHO BbINoJIHEHO 60 —73 % pabo-
TBI.

OtMmeTtka «2» (0 - 3 6aaJ1a) CTaBUTCS, €CIIN: JIOMYIICHBI CYIIIECTBCHHBIE OIMMOKH, ITOKa3aBIINe,
4yT0 o0ydvaromuiicss He 00aaaeT 00sA3aTeNbHBIMA YMEHUSMH 110 JAaHHOM TeMe B IOJHOW Mepe,
T.€. BbINOJIHEHO MeHee 60 % paboThl.

OrneHKa Banier

5 12-15

4 8-11
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