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Hepeuenb Komnemenuuﬁ C yKazanuem smanoe ux d)opmupoeanu}z YK-1.1; YK-1.2; YK-1.3; OlK-1.1; OK-1.2; OrK-1.3

Huoexc Cooepxcanue Imanwl hopmuposanus Komnemenyuu Haumenosa-
Komnemenyuu Komnemenuyuu (ykazamo 6ce memvl u3 PITJ]) Hue oyenot-
HO20 cpeo-
Jlexyuu Ilpakmuueckue | Jlabopamop- Kypcoeoii cmea
Hble 3aHamua | npoekm (pa-
3auamusn
ooma)
YK-1 Cnocoben | YK-1.1 3naer meromuku noucka, cbopa u | Juwueiinas an- He npeoy- | He npeoy- | Texywuii
OCYLIECTBISITH 10- | 00paboTku MH(OpMaIMK; aKTyadbHBIE pOC- | 2edpa. cmompenl cmompennt KOHMPOJb,
UCK, KPUTHYECKUH | CHWiCKHE U 3apyOeHble MCTOYHUKU WHOOP- | Ananumuye- Jluneitnaa an- KOHMPOTIbHAA
aHaM3 M CHHTE3 | Mauuu B cdepe npodecCHoHaNbHON [esi- | ckas  2eomem- | zedpa. paboma, k-
uHpOpPMAINK, TPHU- | TEIHLHOCTH; METOJ CHCTEMHOTO aHAJIHM3a pus. Ananumuue- 3amen
MEHATh cUCTeMHBIM | YK-1.2VMeer mnpumeHsTh MeETOAUKUA TOHUCKa, | Komniekcrole ckaa  2eomem-
IOAXOM Ul pelle- | cOopa u 00paboTku HHMOPMAIMH; OCYIIECTBIATh | yycaa. pus.
HUSI TIOCTAaBJIEHHBIX KPHT“‘ieCKI{ﬁ aHanu3 M cuHTe3 MHGOPMAMH, | Mamemamuue- | Komniexcuvie
3a7a4. HOJ'Iy‘-IeHH(zH 13 pa3HbIX UCTOYHUKOB; IMPUMCHATH Cl(‘uﬁ aHanius. yucua.
CHUCTEMHBIU NTOAXO0 JIA PCIICHU MMOCTABJICHHBIX MameMamulle'
3aau. N
YK-1.3 Bnaneer HaBbIKaMu TIOUCKa, cOopa u 00- CRUt anamus.
pabOTKH, KPUTHYECKOrO aHAllW3a U CHHTE3a WH-
(dbopManuu; WCIOIb30BAHUS CHCTEMHOTO TO/XO0-
JIa ISl pelleH sl OCTABJICHHBIX 3a/1a4.
OIIK-1 Crnoco6en | OITIK-1.1 3HaeT OCHOBHBIE 3aKOHBI €CTECTBEHHO- He npeoy- He npg@y.
OPUMEHSThH ecTe- | HAYYHBIX [UCLHUIUIMH, METOJbl 00paboTKu pe- cmompensi cmompenui
CTBEHHOHAy4YHbIE W | 3yJbTATOB IKCIIEPUMEHTA, METOJbl MaTeMaruye-
00IIeHKEHEPHBIE CKOTO aHallu3a U MOJEIMPOBaHUSA B MPOPeCccHo-
3HaHuA, MCTOAbI Ma- HaJIbHOM JACATCIIbHOCTH,
TEMaTHYECKOTO aHa-
Jmza W MOJENHMpOBA- | OITK-1.2 YMeeT OPUMEHATh TCOPETHICCKUE 3HA- He npeoy- He npeoy-
HAA B mpoeccHo- | yyg u OKCIIEPUMEHTAIBHBIE METOABI MCCIIEI0BA- cmompenvl cmompenbl
HAJTEHOM  ICATEIBHO- | yyg npu pacyere W MPOEKTHPOBAHWH 3JIEMEHTOB
CTH, TEXHOJOTUYECKOTO  000PYIOBaHMA, POBOIUTH
aHaIu3 M KPUTUYECKU OICHUBATH MOJY4EHHbIC
OKCIICPUMEHTAJIbHBIC TaHHBIC
OIIK-1.3 Bnangeer ocHOBaMH (pyHIaMEHTaIbHBIX He npeoy- He npeoy-
TEOPUH, HAaBBIKaMU HCIIOJB30BaHUA MaTE€MaTHU4C- cMompeHbl CMOmpeHbl

CKOTO ammapaTa, HaBBIKAMH PabOTHI ¢ IIUPOKUM
KPYT'OM TEXHOJIOTHYECKOT0 000Py/10BaHHUS.




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

1 cemecmp
Ouenounsvie cpeocmea | Kon-60 Min, éannoe (6azo- | Max, oannoe (noewi-
eblil YPOBeHb) | WieHHbLIL YPO6EHb)
O//3a0unoe O//3a0unoe
Pacuemmno-zpaghuueckan 1 10/- 15/-
paboma
Koumponvnasn paboma 1 10//10 15//20
Texkyuwiuit KOoHmpoJio
Hocewaemocmo - 8//8 10//10
Paboma na npaxmuue- - 5//10 151120
CKUX 3AHAMUAX
Camocmoamenvnasn pa- - 3118 5//10
ooma
IK3amen 1 24 40
Hmozo: 60 100
2 cemecmp
Ouenounvie cpeocmeéa | Kon-¢o | Min, 6anos (6aso- | Max, oannos (nosvi-
evlii  ypoeens) O, | wennvlil YPO6€EHb)
//3a0unoe O//3a0unoe
Pacuemmno-zpaghuueckan 1 10/- 15/-
paboma
Koumponwvnas paboma 1 10//10 15//20
Tekywyuii KOHmMpPO.J1b
Hocewaemocmo - 8/18 10//10
Paboma na npaxmuue- - 5//10 151120
CKUX 3AHAMUAX
Camocmoamenvhaa pa- - 318 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:
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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
CTpaBJSsIETCST C 3aJadaMd, BOMPOCAMHU W JPYTUMH BHIAMH TPHUMCHEHHS
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-
HBIE PE3yJbTAThl; MPOSBISIET CAMOCTOSATEIBHOCTh MPH BBIOJIHCHUU 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 BBITIOHEHBI, KAYECTBO MX BBIMOJIHEHUS 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)» BBICTABIISIETCA CTYJEHTY, €CJIM 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, PEYCBBLIC OIINOKH U np

Huoxe 60

Heynosnerso-
PHUTENBHO
(1e 3auTeHO)

OreHKa «HEYIOBJICTBOPUTEILHO» BBICTABISCTCS CTYACHTY, €CJIM OH HE
3HAET 3HAYMTEIBHOW YacTH MPOTrPaMMHOr0 Marepuaia, JOMyCcKaeT Cylie-
CTBEHHBIE ONIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPyIHEHUSIME BEITIOTHSET
MpaKTUYECKue pabOThl, HEOOXOAUMBIE TPAKTUYECKHE KOMIICTCHIIMH HE
c(hopMHUPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrPaMMOi 00yUYeHHS
y4eOHBIX 33J[aHHii HE BBITIOJHEHO, KAYECTBO UX 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 IIPEIOIaBATEIS.




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
«KazaHCcKkuii HallMOHAIBHBIN UCCIIEI0BATEILCKUI TEXHOJIOTHYECKUH YHUBEPCUTET»

Hanpaenenue noocomosxu:
15.03.02 TEXHOJIOTUYECKHUE MALITMHBI U ObOPY][OBAHUE
Cemectp 1
YTBEPXIAIO

3ad.muknom ®M J] /‘”’éz"f * T.I. Makycesa
10.03.2022 1.

JK3aMeHANMOHHBIN OmiieT Ne 1
M0 JUCHUIUIMHE MATEMATHKA
1. Marpuusl. OcHOBHBIE MOHATHS. J{ecTBHS Hal MaTPUIIAMU.

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

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

MUHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30BAHU S POCCUMCKOU ®EEPA-
onn
HmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUH MHCTUTYT ((prnan) genepaibHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTENbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3zaHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu:
15.03.02 TEXHOJIOTUYECKHUE MALINHBI 1 ObOPY]]OBAHUE
Cemectp 1
YTBEPXIAIO

3ad.mukinom OM /] /"éz"ﬂ' CTI. Makycea
10.03.2022 .

JK3aMeHalMOHHBII OuJiet Ne 2
10 JUCUUIUIMHE MATEMATHKA
1. HessIpoxaeHusie MaTpulibl. OOpaTHas MaTpuna. AJITOPUTM BBIYHCICHUS 00pPAaTHOM
MaTpHIIBL.
2. CkansipHO€ NPOU3BEJEHUE BEKTOPOB, €r0 OCHOBHBIE CBOMCTBA U HEKOTOPBIE IIPUIIO-
KEHUS. R

o
L W
CocraBuTelb %’7 T.I'. Makycesa



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

Hanpaenenue noocomosxu:
15.03.02 TEXHOJIOTUYECKHUE MALITMHBI U OFOPY][OBAHUE
Cemectp 1
YTBEPXIAIO

-

3ad.uuxinom ®M J] %‘Z’# ~ T.I. Makycesa
10.03.2022 1.

DK3aMeHAMOHHBIN Omiter Ne 3
0 JUCHMUIIIIMHE MATEMATHKA

1. Matpuusl. DieMeHTapHble IpeoOpa3oBaHus MATPULIbL. PaHT MaTpHILIbI.
2. Kpussie |l mopsinka. Dnnurc, onpeneiaeHne U CBOMCTBA.
-y

i
Sl
CocraBurelb /"éﬁ T.I'. Makycesa

MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHU S POCCUNCKOU ®EJIEPA-
onn
HmxHexkaMCKuit XUMHKO-TEXHOJIOTUYECKUI MHCTUTYT ((rinan) gpenepaibHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

Hanpaenenue noozomoexu:
15.03.02 TEXHOJIOTUYECKHUE MALINHBI 1 ObOPY][OBAHUE
Cemectp 1

YTBEPXJAIO
3ad.uxinom OM J] %‘Z’# * T.I. Makycesa
10.03.2022 t.

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 nopsiika. IIIHIiC.

.

CocTaBuTENb /"ézw ' 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
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu:
15.03.02 TEXHOJIOTUYECKHUE MALITMHBI U ObOPY][OBAHUE
Cemectp 1

YTBEPXIAIO

.

3ad.mukiiom OM /1 %:w T Makycesa
10.03.2022 1.

JK3aMeHalMOHHBbIH Oniier 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 JII/_I‘HI/II\/'I BTOPOTO MOPAAKA K KAHOHUYECKOMY BHUILY.

i
A
CocraButenb /Héﬁ T.I'. MakyceBa

MMHUCTEPCTBO HAVKM U BBICIIIET'O OBPA30BAHU S POCCUMCKOM ®EJIEPA-
oun
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dhunuan) genaeparbHOTO TOCyaapCTBEH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BbICILIEr0 00pa30BaHUs
«Ka3zaHckuii HallMOHABHBIN HCCIEI0BATENbCKUIA TEXHOJOTHUECKUI YHUBEPCUTET»

HanpaeﬂeHue Nno020MOoBKIU:
15.03.02 TEXHOJIOTUYECKHE MAIIIUHBI U OFOPY/[OBAHUE
Cemectp 1
YTBEPXAIO

3ad.uxinom OM J] /ﬁz""’ * T.I. Makycesa
10.03.2022 t.

9K3aMeHAIMOHHDII onj1eT Ne 6
0 JUCIHUIUIMHE MATEMATHKA
1. JlekapToBbI IPsIMOYTOJIbHBIE KOOPJIMHATHI. JleieHue oTpe3Ka B 3aIaHHOM COOTHOIIIE-
Huu. [1nomans TpeyroapHuKa.

2. OmnpenenuTenau BTOPOTO U TPETHETO Mopsiika. FIX OCHOBHBIE CBOWCTBA U CITIOCOOBI
BBIYUCIICHUS.
-

i
Aol
CocraBurenb %’7 T.I'. Makycepa



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHNS POCCHUICKON ®E/EPA-
JRI%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JPKETHOTO 00pa30BaTEILHOTO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu:
15.03.02 TEXHOJIOTUYECKHUE MALITMHBI U ObOPY][OBAHUE
Cemectp 1

YTBEPXIAIO
3ad.mukiiom OM /1 %:w T Makycesa
10.03.2022 1.

DK3aMeHaAIlHOHHBII ouieT Ne 7
00 JOUCLHUIUINHE MATEMATHKA

1. Tlpsmas nmuaus. YTiaoBoi koddduipent npsmoi. [Ipsmast, 3ajanHas AByMsI TOYKaMH.
HopmanbHoe ypaBHeHue npsamoil. Paccrostaue ot Touku 1o npsamoil. [lepeceuenne
JBYX IPSMBIX.

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

i

CocraButenb /"ézw ' T.I'. MakyceBa

MMHUCTEPCTBO HAVKM U BBICIIIET'O OBPA30BAHU S POCCUMCKOM ®EJIEPA-
oun
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dhunuan) genaeparbHOTO TOCyaapCTBEH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BbICILIEr0 00pa30BaHUs
«KazaHckuii HallMOHABHBIN HCCIIeI0BATENbCKUIA TEXHOJOTHUECKUI YHUBEPCUTET»

Hanpasnenue noocomosxu: 15.03.02 TEXHOJIOI' MYECKUE MAILITMHBI 1 OBOPY/[OBA-
HUE
Cemectp 1
YTBEPXIAIO

3ad.uxinom OM J] /ﬁz""’ * T.I. Makycesa
10.03.2022 t.

DK3aMeHAIIMOHHBIN 0nJieT Ne 8
00 OUCLUIUINHE MATEMATHKA

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

.

o
L W
CocraBuTelb /ﬁﬂ 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 00pa30BaHuUs
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 15.03.02 TEXHOJIOTUYECKHUE MAIIIMHbBI 1 OFOPY][OBA-
HUE
Cemectp 1

YTBEPXIAIO
3ad.mukiiom OM /1 %"’F TT. Makycesa
10.03.2022 1.

JK3aMeHAMOHHBIN o0nieT Ne 9
[0 JUCLUIUINHE MATEMATHKA

1. Marpuusl. OOpaTHast MaTpHIIa.
2. Jluawum |l mopsiaka Ha mmockoctu. ['unepOora, onpenercHne u CBOMCTBA.
]

o
Al
CocraBureib y“? T.I'. MakyceBa

MMHUCTEPCTBO HAVKM U BBICIIIET'O OFPA30BAHM S POCCUMCKOM ®EJIEPA-
oun
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) geaeparbHOTO ToCcyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHckuii HallMOHABHBIN HCCIeI0BATENbCKUIA TEXHOJOTHUECKUI YHUBEPCUTET»

Hanpasnenue noocomosxu: 15.03.02 TEXHOJIOI' MYECKUE MAILITMHBI 1 ObBOPY/[OBA-
HUE
Cemectp 1

YTBEPXIAIO
3ad.mukinom OM /] %‘f’ CTI. Makycea
10.03.2022 .

IK3amMeHaAUMOHHBIN Omier Ne 10
00 OUCLHUIUINHE MATEMATHKA

1. BexTopHOE MpOU3BEACHNE BEKTOPOB U €T0 CBONCTBA. BhIpaxeHre BEKTOPHOTO MPO-
M3BEACHUS Yepe3 KoopauHaTel. HeKoTopbie MPUI0kKEHNs BEKTOPHOTO MPOU3BEICHHUSL.

2. Omnpenenurenu. Anredpandeckue TOMOJHEHHS 1 MUHOPHI. Pa3noskeHne onpenenure-
JIsL IO 3JICMCHTAM CTPOKH U CTOH6I_Ia.

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
«KazaHckuid HaIlMOHAIBHBIN UCCIIEIOBATEIIbCKUM TEXHOJIOTHYECKU YHUBEPCUTET »

Hanpaenenue noocomosxu: 15.03.02 TEXHOJIOTUYECKHUE MAIIIMHbBI 1 OFOPY][OBA-
HUE

YTBEPXIAIO

-

3ad.uuxinom ®M J] %’F ~ T.I. Makycesa
10.03.2022 1.

IK3aMeHAIMOHHBIN OnjteT Ne 11
10 JUCHUTUTMHE MATEMATHKA
1. CwmemanHoe Mpou3BeACHUE BEKTOPOB U €r0 CBOWCTBA. BhIpakeHNEe cMeIaHHOTO
MIPOU3BEICHUS Yepe3 KOOpAUHATH. HeKoTophIe MPUITOKEHHSI CMEIIIAaHHOTO TTPOU3Be-
JICHUSL.
2. Jluauwm |l mopsnka. [lapabGoia, onpeneneHue U CBOMCTBA.

ﬁ
e
CocraButenb =7 T.I'. MakyceBa

MMHUCTEPCTBO HAVKM U BBICIIIET'O OBPA30BAHU S POCCUMCKOM ®EJIEPA-
oun
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dhunuan) genaeparbHOTO TOCyaapCTBEH-
HOTO OIO/IKETHOTO 00pa30BaTENbHOTO YUPEKIACHUS
BbICILIEr0 00pa30BaHUs
«Ka3zaHckuii HallMOHANBHBIN HCCIE10BATENbCKUM TEXHOIOTHUECKUN YHUBEPCUTET»

Hanpasnenue noocomosxu: 15.03.02 TEXHOJIOI' MYECKUE MAILITMHBI 1 OBOPY/[OBA-
HUE
Cemectp 1

YTBEPXIAIO
3ad.mukinom OM J] %\.ﬁ CTI. Makycea
10.03.2022 .

IK3aMeHALMOHHBIN Omiaer Ne 12
00 OUCLUIUINHE MATEMATHKA

1. TInockocts u ee ypaBHeHue. O01ee ypaBHeHHE III0CKOCTH. 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
«KazaHcKkuii HaIlMOHAIBHBIN UCCIIEI0BATEILCKUI TEXHOJIOTHYECKUH YHUBEPCUTET»

Hanpaenenue noocomosxu: 15.03.02 TEXHOJIOTUYECKHUE MAIIIMHbBI 1 OFOPY][OBA-
HUE
Cemectp 1

YTBEPXIAIO

.

3ad.mukiiom OM /1 %"’F TT. Makycesa
10.03.2022 1.

IK3aMeHAHOHHbIH OnaeT Ne 13
0 JUCHMUIIIIMHE MATEMATHKA
1. Tlpsimas ivHUS B ipocTpaHcTBe. KaHOHMYECKHE U TTapaMeTpUUISCKUE YpaBHEHUS
PSIMOH.
2. CwMemiaHHOE TPOU3BEICHUE BEKTOPOB: OMPE/ICICHUE, CBOMCTBA M HEKOTOPBIC IMPUIIO-
JKEHUS.

ﬁ
e
CocraButenb =7 T.I'. MakyceBa

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

Hanpasnenue noocomosxu: 15.03.02 TEXHOJIOI' MYECKUE MAILITMHBI 1 OBOPY/[OBA-
HUE
Cemectp 1

YTBEPXIAIO
3ad.mukinom OM J] %\.ﬁ CTI. Makycea
10.03.2022 .

IK3aMeHALNOHHBIN Omier Ne 14
00 OUCLUIUINHE MATEMATHKA

1. BsaumHOe pacnonoxeHue MI0CKOCTEN.
2. BekTopsl. BekTopHOE MpoM3BEICeHNE BEKTOPOB, €ro ONpeIesieHne, CBOMCTBA U HEKO-
TOpbIE MPUIIOKEHHUS.

o
L W
CocraBuTelb % 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: 15.03.02 TEXHOJIOT'MYECKUE MAIIIUHbBI 1 OFOPY][OBA-
HUE

Cemectp 1
YTBEPXIAIO

-

3ad.uuxinom ®M J] %’F ~ T.I. Makycesa
10.03.2022 1.

IK3aMeHAMOHHBIN OnjteT Ne 15
[0 JUCLUIUINHE MATEMATHKA

1. B3auMHOE pacroyioKeHUe IBYX MPSIMBIX.
2. Kpussie BToporo nopsiuka. OKpyKHOCTB, 3JUTUIIC, THriepOoa, napadomna. [Ipeodpa-
30BaHUE YPABHEHMs JINHUM BTOPOTO NOPAJKA K KAHOHUYECKOMY BULY.
-

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

MMHUCTEPCTBO HAVKH U BBICIITET'O OBPA30BAHU S POCCUMCKOU ®EJEPA-
onn
HwmxHekaMCKuit XUMUKO-TEXHOJIOTHYECKUI MHCTUTYT ((rnain) gpenepaabHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTENIbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKANA TEXHOJIOTMYECKUN YHUBEPCUTET»

Hanpasnenue noocomosxu: 15.03.02 TEXHOJIOI' MYECKUE MAILITHHBI 1 OBOPY/[OBA-
HUE
Cemectp 1

YTBEPXIAIO
3ad.mukinom OM J] %‘f’ CTI. Makycea
10.03.2022 .

JK3aMeHALMOHHBIN Omier Ne 16
00 OUCLUIUINHE MATEMATHKA

1. Cucrembl TMHEHHBIX OJHOPOIHBIX ypaBHEHUI. DyHIaMeHTallbHAs CUCTEMa pellle-
HUM.
2. Tlpsmas Ha TUIOCcKOCTH. Pa3nuyuHble BUBI YpaBHEHUS MPSMON Ha TIIIOCKOCTH.

o
Sl
CocraBureinb % T.I'. MakyceBa



MHWHHUCTEPCTBO HAYKHU U BBICIIEI'O OFPA30OBAHUS POCCUMCKOM ®EJEPA-
onun

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

HOTO OIOJIKETHOTO 00pa30BaTEeIbHOTO YUPEKACHUS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosexu: 15.03.02 TEXHOJIOTHYECKHUE MALLIMHBI U ObOPY][OBA-

HUE
Cemectp 1

YTBEPXIAIO

-

3ad.uuxinom ®M J] %‘Z’# ~ T.I. Makycesa
10.03.2022 1.

IK3aMeHALMOHHBIN OnjteT Ne 17
[0 JUCLUIUINHE MATEMATHKA

1. Omnpenenurenu BTOPOro u TpeTbero nopsaxa. Mx ocHoBHble cBoiicTBa. MUHOpPHI 1
anreOpandecKue JTOTOTHEHHUS.
2. Jluaum |l mopsaka. DimIic, ero onpeneieHne u CBOMCTBA.
-

i
Sl
CocraBurelb /"éﬁ T.I'. Makycesa

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHU S POCCUCKOU ®EIEPA-
onn
HmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUH MHCTUTYT ((prnan) genepaibHOro rocy1apcTBeH-
HOTO OI0JIKETHOTO 00pa30BaTENIbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKANA TEXHOJIOTMYECKUN YHUBEPCUTET»

Hanpasnenue noocomosxu: 15.03.02 TEXHOJIOI' MYECKUE MAILITMHBI 1 OBOPY/[OBA-
HUE
Cemectp 1

YTBEPXJIAIO

.

3ad.mukinom OM J] %Z'f CTI. Makycea
10.03.2022 r.

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 HAYKH U BBICILIETO OBPA3BOBAHNS POCCHUICKON ®E/EPA-
JRI%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JPKETHOTO 00pPa30BaTEILHOTO YUPEHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomosxu: 15.03.02 TEXHOJIOTUYECKHUE MAIIIMHbBI 1 OFOPY][OBA-
HUE
Cemectp 1

YTBEPXIAIO

.

3ad.mukiiom OM /1 %:w T Makycesa
10.03.2022 1.

JK3aMeHAUMOHHBIN 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 HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUCKOM ®EIEPA-
onn
HwmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUN MHCTUTYT ((rnan) gpenepaabHOro rocy1apcTBeH-
HOTO OI0JIKETHOTO 00pa30BaTENIbHOTO YUPEKIACHUS
BbICLIETO 00pPa30BaHUS
«Ka3aHcknii HaMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu: 15.03.02 TEXHOJIOTUYECKHUE MAIIIUHBI 1 OFOPY][OBA-
HUFE

Cemectp 2

YTBEPXIAIO
3ad.mukinom OM /] %:w CTI. Makycea
10.03.2022 .

DK3aMeHaAnOHHBIN omieT 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 HAYKH U BBICILIETO OBPA3BOBAHNS POCCHUICKON ®E/EPA-
JRI%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIETO 00pPa30BaHUS
«KazaHcKkuii HaIlMOHAIBHBIN UCCIIEI0BATEILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET»

Hanpaenenue noocomosxu: 15.03.02 TEXHOJIOTUYECKUE MAIIIMHbBI 1 OFOPY][OBA-
HUE

Cemectp 2

YTBEPXIAIO

-

3ad.uuxinom ®M J] %’F ~ T.I. Makycesa
10.03.2022 1.

JK3aMeHAIlMOHHBIN OmieT Ne 2
[0 JUCLUIUINHE MATEMATHKA

1. Jduddepenunansusie ypaBHeHus | nmopsiika (OHOPOJHBIE).
2. HeonpeneneHHbII HHTETPaT: HEIOCPEICTBEHHOE HHTETPUPOBAHUE.
]

o
Al
CocraBureib y“? T.I'. MakyceBa

MMHUCTEPCTBO HAVKM U BBICIIIET'O OBPA30BAHU S POCCUMCKOU ®EEPA-
oun
HwxHekaMCcKkHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) geaeparbHOTO ToCy1apCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTENbHOTO YUPEKIACHUS
BBICILIETO O0pa30BaHUs
«Ka3zaHckuii HallMOHANTBHBIN MCCIEI0BATENbCKUIA TEXHOIOTHUECKUN YHUBEPCUTET»

Hanpasnenue noocomoexu: 15.03.02 TEXHOJIOTUYECKUE MALLIMHBI 1 ObOPY]/[OBA-
HUE

Cemectp 2

YTBEPXJAIO
3ad.uxinom ®M J] %’F * T.I. Makycesa
10.03.2022 t.

IK3aMeHALMOHHBIN OnJieT Ne 3
0 JAUCHUIIINHE MATEMATHUKA

1. uddepenunansusie ypaBHeHus | nmopsiaka (TUHEHHBIE).
2. TlpunoxxeHus ONpeeNIeHHOT0 HHTErpala K BEIYUCICHUIO TUIOMIAJIeH TNIOCKUX QUTYp.
"

o
L W
CocraBuTelb % T.I'. Makycesa



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

Hanpaenenue noocomosxu: 15.03.02 TEXHOJIOT'UYECKHUE MAIIIMHbBI 1 OFOPY][OBA-
HUE

Cemectp 2

YTBEPXIAIO

-

3ad.uuxinom OM J] %‘Z’# ~ T.I. Makycesa
10.03.2022 1.

JK3aMeHAllMOHHBIN OmiaeT Ne 4
[0 JUCLUIUINHE MATEMATHKA

1. HMuddepenunanmyst ypaBuenus 1 nopsaka (ypaBHenue beprymnn).
2. Beruucrenue miomanei miockux GUryp ¢ oMo ONpeeICHHOTO HHTErpaia.
]

o

Z

CocraButenb T.I'. Makycea

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

Hanpaenenue noocomosxu: 15.03.02 TEXHOJIOTUYECKHUE MAIIIMHBI 1 OFOPY][OBA-
HUFE

Cemectp 2

YTBEPXIAIO
3ad.mukinom OM J{ %Z'f CTI. MakyceBa
10.03.2022 .

DK3aMeHALMOHHBIN Omiaer Ne 5
110 JUCHUIIIINHE MATEMATUKA

1. uddepenunanbupie ypaBHeHU 2 MOPAAKA, JOMYCKAOUINE TOHMKEHHUE TIOPSIIKA.
2. HeompeneneHHblit HHTErpall: MHTETPUPOBAHHUE MO YACTSIM.
]

o

Z

CocraBurenb T.I'. MakyceBa



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

Hanpaenenue noocomoexu: 15.03.02 TEXHOJIOTHYECKHUE MALLIMHBI U ObOPY]{OBA-
HUFE

Cemectp 2

YTBEPXJAIO
3ad.mukiiom OM /1 %:w T Makycesa
10.03.2022 1.

JK3aMeHAMOHHBII Omjer Ne 6
[0 IOUCHUIUINHE MATEMATHKA

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

o

Z

CocraButenb T.I'. Makycea

MUHUCTEPCTBO HAVKH U BBICIITET'O OBPA30OBAHU S POCCUMCKOU ®EIEPA-
onn
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUI MHCTUTYT ((prinan) gpenepaibHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BbICLIETO 00pPa30BaHUS
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET

Hanpasnenue noocomoexu: 15.03.02 TEXHOJIOTUYECKUE MALLIMHBI 1 OBOPY]/[OBA-
HUE

Cemectp 2
YTBEPXIAIO

3ad.mukinom OM /] /"éz"f CTI. Makycea
10.03.2022 .

JK3aMeHALMOHHBIN Omiaer Ne 8
N0 JUCHUIIIMHE MATEMATHKA

1. IlpaBuno Jlonutans. PackpeiTue HEONIpENEIEHHOCTEN.
2. OmnpeneneHnblii uaTerpai. OCHOBHBIE CBOMCTBA. Brluncienue onpeaeneHHoro HHTe-
rpana.
-

i
Aol
CocraBurenb %’7 T.I'. Makycepa



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

Hanpaenenue noocomosxu: 15.03.02 TEXHOJIOT'UYECKUE MAIIIMHbBI 1 OFOPY][OBA-
HUE

Cemectp 2
YTBEPX]JIAIO

.

3ad.mukiiom OM /1 %"’F TT. Makycesa
10.03.2022 1.

JK3aMeHAIMOHHBI Omjaer Ne 9
[0 JUCLUIUINHE MATEMATHKA

1. TlonsTue nepBooOpa3HON U HeolpeaeIeHHOro nuTerpana. OCHOBHbIE CBOMCTBA He-
OIPENIETICHHOT 0 UHTErpasa.
2. DyHKIIUYU HECKOJBKUX MEepEeMEeHHBIX. DKcTpemymbl OHIT.
-y

i
S
CocraBurenb % T.I'. MakyceBa

MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30OBAHU S POCCUNCKOU ®EIEPA-
onn
HmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUN MHCTUTYT ((unan) ¢penepaabHOro rocyaapcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BbICLIETO 00pPa30BaHUS
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

Hanpasnenue noocomosxu: 15.03.02 TEXHOJIOI' MYECKUE MAILIIMHBI 1 ObBOPY/[OBA-
HUE

Cemectp 2
YTBEPXIAIO

3ad.mukinom OM J] /"@"ﬂ' CTI. Makycea
10.03.2022 .

JK3aMeHAMOHHBIN Omiaer Ne 10
[0 JIUCLUIUIMHE MATEMATUKA

1. HccnenoBanue pyHKIIMU TIPH IIOMOIIM IEPBOW MPOU3BOIHON: BO3pacTaHUE B YObIBa-
HUE (PYHKIMH, TOYKH SKCTPEMyMa.
2. Hexotopble MpUI0XKEHUS ONIPEICIIEHHOT0 HHTETpaja: BbIYMCIIEHUE IIIO0MIAeH m10c-

KuX uryp.

ﬁ
e
CocraButenb =7 T.I'. Makycea



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

Hanpaenenue noocomoexu: 15.03.02 TEXHOJIOTHYECKHUE MALLIMHBI U ObOPY]{OBA-
HUFE
Cemectp 2

YTBEPXIAIO

-

3ad.uuxinom OM J] %‘Z’# ~ T.I. Makycesa
10.03.2022 1.

JK3aMeHAMOHHBIN Omjer Ne 11
[0 JUCLUIUINHE MATEMATUKA
1. HccnenoBanue (HyHKIIMH IPU TIOMOIIH TPOU3BOIHOM: BBITYKIOCTh H BOTHYTOCTh

KpUBOI1, TOUKH Iieperuoa.
2. HeonpeneneHHbII HHTETPAT: HHTETPHPOBAHHUE PAITHOHATIBHBIX IPOOCH.
-

i
A
CocraBurenb /Héﬁ T.I'. MakyceBa

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

Hanpaenenue noocomosxu: 15.03.02 TEXHOJIOTUYECKHUE MAIIIUHBI 1 OFOPY][OBA-
HUFE

Cemectp 2
YTBEPXAIO

3ad.uxinom OM J] %‘Z’# * T.I. Makycesa
10.03.2022 t.

DK3aMeHAMOHHBIN Oujer Ne 12
oo gucHuIuimae MATEMATHKA

1. HccnenoBanue (GyHKIMK IPU TTOMOIIH TPOU3BOAHOM: HanOOIIbIIIee U HAUMEHbIIIEE
3Ha4YCHHE (PYHKITUH.

2. Tlonarue o0 HeCOOCTBEHHBIX MHTETpaax. AOCONIOTHO U YCIOBHO CXOASAIINECS UHTE-
rpabl. R

o
L W
CocraBuTelb /ﬁﬂ T.I'. Makycesa



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHNS POCCHUICKON ®E/EPA-
JRI%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JKETHOTO 00pPa30BaTEILHOTO YUPESKICHHS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET »

Hanpaenenue noocomoexu: 15.03.02 TEXHOJIOTHYECKHUE MALLIMHBI U ObOPY]{OBA-
HUFE

Cemectp 2
YTBEPXIAIO

-

3ad.uuxinom OM J] %‘Z’# * T.I. Makycesa
10.03.2022 1.

JK3aMeHAIMOHHBIN OmJjer Ne 13

[0 JUCLUIUINHE MATEMATHKA

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

o

Al
CocraButenb 2 T.I'. Makycea

MMHUCTEPCTBO HAVKM U BBICIIIET'O OBPA30OBAHU S POCCUMCKOM ®EJIEPA-
oun
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) geaeparbHOTO ToCcyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BBICILIETO 00pa30BaHUs
«Ka3zaHckuii HallMOHANTBHBIN HCCIIEI0BATENbCKUIA TEXHOIOTHUECKUI YHUBEPCUTET»

Hanpasnenue noocomosxu: 15.03.02 TEXHOJIOI' MYECKUE MAILITMHBI 1 ObBOPY/[OBA-
HUE

Cemectp 2

YTBEPXIAIO

3ad.uxinom OM J] %‘Z’# * T.I. Makycesa
10.03.2022 t.

JK3aMeHANIMOHHBIN Oujier Ne 14
0 JUCUUTUTMHE MATEMATHKA
1. Onpenenenue nepBooOpasHoii. Teopema 0 66CKOHEUHOM MHOXKECTBE TIEPBOOOPAZHBIX

JUTSL TaHHOU (DYHKITHH.
2. Kommnekcusie yncia. OCHOBHBIE AEHCTBUS HAl HUMU.
]

o

Al
CocraBurenb 2 T.I'. MakyceBa



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

"

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

HOT'O OFOJDKETHOTO 00Pa30BaTEIBHOIO YUPEKICHUSI
BBICIIETO 00pPa30BaHUS

«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTHYECKUH YHUBEPCUTET»

Hanpaenenue noocomosxu: 15.03.02 TEXHOJIOTUYECKHUE MAIIIMHbBI 1 OFOPY][OBA-

HUE

Cemectp 2

YTBEPXIAIO

-

3ad.uuxinom OM J] %’F ~ T.I. Makycesa
10.03.2022 1.

DK3aMeHaMOHHBI Ouiaer Ne 15
0 JUCHMIINIMHE MATEMATHKA

1. TlonsTue onpeneneHHoro uHTerpana. OCHOBHbIE CBOMCTBA OIPEIEICHHOIO UHTETpa-
na. 'eomeTpuyeckue NpUIOKEHUS ONPEIEICHHOr0 HHTerpaia (IIomaab II0OCKOH

burypsr).

2. JuddepeHnnanbHble OMHOPOIHBIC YPAaBHEHUS 2 TIOPSIIKA C TIOCTOSHHBIMU KO3 H-

OUECHTaMUu

ﬁ
e
CocraButenb =7 T.I'. MakyceBa

JK3aMeH

KpnTepnu OLCHKH YCTHBLIX OTBETOB oﬁyqalonmxca

OTBeT OlleHMBAETCSI OTMETKOM «5», eclii 00yUaIOLTUICs: TTOJHO PaCcCKPhLI COIepKa-
HHUE Marepuaia B 00beMe, MPeIyCMOTPEHHOM IIPOTPAMMOIA; H3JI0KUI MaTepuai rpa-
MOTHBIM SI3BIKOM, TOYHO HCIOJIB3YSl SKOHOMETPHUYECKYIO TEPMUHOJIOTHIO U CUMBOJIH-
Ky, B ONpECIICHHOW JIOTMYECKOH ITOCIIeIOBATSILHOCTH;, MTPABMIIGHO BBITIOJHUII PH-
CYHKH, YepTexXH, TpadUKH, COMYTCTBYIOIINE OTBETY; MMOKa3al YMEHUE WILTIOCTPUPO-
BaTh TEOPHUI0 KOHKPETHBIMH IPUMEpaMU, IPUMEHATh €€ B HOBOM CUTYallUH IIPH BBI-
MOJTHEHUH MIPAKTHYECKOTO 3a/IaHusL; MPOIEMOHCTPUPOBAI 3HAHUE TEOPUHU PaHEE U3Y-
YEHHBIX COMYTCTBYIOUIMX Te€M, COPMUPOBAHHOCTh U YCTOWYMBOCTD HCIIOJIb3yEMbIX
IIpU OTBETE YMEHMI M HABBIKOB; OTBEYAJl CAMOCTOSTENHHO, 0€3 HABOISAIIUX BOMPO-
COB IIperiogaBaTeyisA; BOSMOXHBI OJHA — ABC HECTOYHOCTH IIPU OCBCHICHUEC BTOPOCTEC-
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 HEKOTOPBIE M3 HEIOCTAaTKOB: B M3JIOKEHUH J[0-
NyIIeHbl HeOoubIIe Tpo0ebl, He NCKA3UBIIee IKOHOMETPUUECKOE CO/IepIKaHUE OT-
BETa; JIOMYIICHBI OJWH — JBa HEJA0YETA MPH OCBEIICHUH OCHOBHOTO COJEPKAHUS OT-
BETa, UCIPABJICHHBIC TIOCIIE 3aMEYaHUs MPETOAaBaTeNs; JOMYIIEHbI OM1OKa nim 0o-
Jee ABYX HEeI0YEeTOB IPH OCBEUICHHUH BTOPOCTETIEHHBIX BOIIPOCOB MJIM 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 (CoJaepikaHue H3JI0KEHO (parMeHTapHO, HE BCErJa IOCJIEI0BaTEIbHO), | JIOB
HO TIOKa3aHO O0IIee MOHMMaHKUE BOMPOCa M MPOJAEMOHCTPUPOBAHBI YMEHHMS, TOCTa-
TOYHBIC JUISI YCBOSHHS MPOTPAMMHOIO MaTepuaia; UMENUCh 3aTPyJHCHUS WIN JI0-
MyIICHBL OIJ_II/I6KI/I B OIIPCACIICHUN TCPMUHOJIOTHU OUCHUIUIMHLBI, YCPTECIKAX, BbIKJIAI-
Kax, UCTIPABJIICHHBIC TIOCJIC HECKOJIBKUX HABOSIINX BOIPOCOB IPEIOIaBaTelis; 00y-
'-IaIOH_II/II;'ICSI HC ClIpaBUJICA C IPUMCHCHHUEM TCOPHH B HOBOU CUTyalliUu IIPpU BBIIIOJIHC-
HUH TPAKTHYECKOTO 3aJ[aHMsl, HO BBITIOJIHMI 3aJIaHUsI 0053aTEIBHOTO YPOBHS CIIOXK-
HOCTH IIO0 I[aHHOﬁ TEMC; MPpHU AJOCTATOYHOM 3HAHHU TCOPCTUUCCKOIO MaTcpuajia 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
y4eOHOTr0o Marepuaia; OOHapyKeHO He3HaHHue oOydarommmcs Oosbleil i Hanbo-
Jee BaXHOM YacTh yuyeOHOro MaTepHaia; TOMYyLIeHbI OIMIMOKH B ONPEICICHUN MOH -
THI>'I, IIpU UCIIO0JIBb30BAHWU TCPMHUHOJIOTHU JUCHUILJIMHBI, B PUCYHKAX, YCPTCIKAX HIIU
rpadukax, B BBIKJIAJKaX, KOTOPbIE HE MCIIPABICHBI MOCIE HECKOJIBKHX HABOISIIMX
BOIIPOCOB Ipenojanatelist, MeHee 60 % yueOHOro marepuaia.

Oo6mas kiaccupukanmus omUOOK

[Tpu oueHKe 3HAHWN W YMEHHI YYalMXCsl YYUTBIBAOTCS BCe ONIMOKU (rpyObie M HErpy-
ObI€) U HEAOUYETHI.
['pyObIMHU CUUTAKTCSH OMIMOKHM: HE3HAHUE ONPEICIICHUS OCHOBHBIX MTOHATUH, 3aKOHOB, ITPABHJI,
OCHOBHBIX IMOJIOKEHUI TeOpuH, He3HaHUE (HOPMYJI, OOIIECIPUHATHIX CHMBOJIOB 0003HAUCHHI Be-
JIMYUH, €JIMHUI] UX U3MEPEHUS; He3HAHNEC HAMMEHOBAHUMN CIMHUII H3MEPEHHS, HEYMEHHUE BblJie-
JIMTH B OTBETE TJIaBHOE; HEYMEHHUE TPUMEHSTh 3HAHUS, aJITOPUTMBI JJIsl PELICHUS 3a/1a4; HeyMe-
HUE JIeJIaTh BBIBOJBI M OOOOIICHHS, HEYMEHUE YUTATh U CTPOUTH IpadUKU; HEYMEHHE TOJIb30-
BaThCsI TICPBOMCTOUYHUKAMH, YICOHUKOM M CIPAaBOYHHKAMH; TIOTEPS KOPHS WIIM COXPAHEHHUE I10-
CTOPOHHETO KOPHS;, 0TOpackiBaHue 0e3 00BICHEHUI OJTHOTO U3 HUX; PABHO3HAYHBIC UM OLITHOKH;
BBIYUCITUTEIILHBIC ONIMOKHU, €CIIM OHH HE SIBJIIOTCS OMUCKOM; JTOTMUYSCKHE OITHOKH.
K Herpy0ObIM ommméKaM OTHOCATCSI: HETOYHOCTH (POPMYITHPOBOK, ONIPEICIICHUH, IOHSITHH, T€O-
puii, BBI3BaHHAS HEMOJIHOTON OXBaTa OCHOBHBIX MPU3HAKOB OIMPEICIIIEMOT0 TOHSATHS HITH 3aMe-
HOW OJIHOTO - JIBYX M3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMI, HETOYHOCTh Tparka; HepaluoHab-
HBII METOJ] PEIICHUS 3a/]aud WM HEeJOCTATOYHO MPOTyMaHHBIN [JIaH OTBEeTa (HapyIICHHE JIOTH-
KU, TOJIMEHA OT/EIBHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIICHHBIMH); HEPAIIMOHAIBHBIE METOJIBI
paboThI CO CITPABOYHOW M JIPYTOW JTUTEPATypPOi; HEYMEHHUE PEIIaTh 3a/1a4¥, BBITOJHATH 3aaHHs
B 00I1IIeM BHIE.
Henoueramu sIBASIIOTCSI: HEPAIMOHAIBHBIE IPUEMBI BRIYUCIICHHH ¥ TIPe0Opa3oBaHHii; HEOpEK-
HOE BBINIOJIHEHHE 3aITUCEH, YePTEKEi, cXeM, rpaduKoB.




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

HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((dhunnan) genaepaabHOro rocyaapCcTBeH-
HOTO OIO/KETHOTO 00pa30BATEIBHOTO YUPEIKIACHUS
BBICIIETO 00pa30BaHMS
«Ka3zaHCKui HAIMOHAIBHBIN UCCIIEI0OBATENBCKUI TEXHOJIOTUYECKUN YHUBEPCUTET»

KommuiekT 3aganuii Uisi KOHTPOJIbHOI padoThl (04HOE,)

IO JUCHUINIIMHE Mamemamuxka

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

3ananme 1. Jlan tpeyronbuuk ABC ¢ Bepumunamu 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 IepecedeHne MeTuaH.

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

Koumponsnas paboma Ne 2.

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

3aganue 4. BoruncnuThe MHTErpasbl

1 1 .

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

33}13HI/IC 2. HOHLSYHCL MCTOIOM IMOJACTAHOBKH, BBIYUCIIUTH HHTCTPAJIbL (OI[I/IH n3 )IBYX)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\/_

IeS‘”X oS xdx

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

JIBYX):
1)

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

MuHucTepcTBO HAYKH U BhICIIEro oOpa3oBaHus Poccuiickoit @enepanuu
HmxHexaMCKuii XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((runuan) deaepanbHOro rocy1apcTBeH-
HOT'O OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BbICILIEr0 00pa30BaHUs

«Ka3zaHckuii HallMOHANIBHBIN HCCIE10BATENbCKUI TEXHOJOTHUECKUN YHUBEPCUTET»

KoMmuiekT 3a1anuii 1J1s1 BINOJTHEHUS
pacyeTHO-TpaduyecKkoii padoThl (0YHOE)
[0 TUCUUIUINHE MAmMemMamuKa

PI'P Nel. Jluneiinaa anzebpa (onpedenumenu, mampuysl, peuieHue cucmem JUHeuHblX a-
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 oﬁopynonannﬂ, Y | [Toanbie

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

(CocTaBieHHYIO CUCTEMY YpaBHEHUM perIuTh MeTo1oM ["aycca.)

PI'P Ne2. Mamemamuueckuii ananus. /lugpgpepenyuanvnoe u unmezpanvHoe ucuucienue
dyuKkyuii 00noil nepemennou.

3ananmue 1. Haiitu o6macts onpeaenenus GyHKIIAN:

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:
A-x, x=1,

2 y=42, Dex<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 ananui. /luppepenyuanvrnoe u unmezpaibHoe ucuucieHue
@yHKYUIl HEeCKOIbKUX NEPEMEHHDBIX.

3ananmue 4.
HaiinuTe: a) ABOMHON MHTErpai 1o JaHHOW 00JacTH MHTErPUPOBAHMS, PUCYHOK IEpEHECUTEe B
TETPajb; 0) BEIYUCIUTE MPH MOMOIIY ABOHHOTO MHTETpasia IUIOMAb JAHHOH 00JIacTy.
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 HHTETPUPOBAHMUS:
9/16 .y 3/4 3/4

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

Kpurepun oueHKM NUCbMEHHBIX KOHTPOJbHBIX PadoT:

OtBer oneHuBaercss 0TMeTKOi «5» (16-20 6ammoB), eciu: paboTa BBIMOIHEHA MMOJIHOCTHIO; B
JIOTHYECKUX PACCYKICHHUSIX U 0OOCHOBAHHMH PEIICHUS HET MPOOEIIOB U OIIUOOK; B PEIICHUU HET
MaTEeMATHYECKUX OIMIMOOK (BO3MOXKHBI HEKOTOPHIE HETOYHOCTH, OMHCKH, KOTOpas HE SIBJISETCS



CIIEICTBUEM HE3HAHUs WM HEMOHWMAaHUs y4eOHOTO MaTepuana), T.e. MPAaBHIBHO BBINOJHEHO
86-100 % paGoTsI.

Otmerka «4» (11-15 6a/10B) CTaBUTCS B CICAYIOIIMX CIyYasx: paOdoTa BBIMOJHEHA MOJHO-
CTBhIO, HO OOOCHOBAHUS IIarOB PELICHUS HEJAOCTATOYHBI (€C/IM yMEHHE OOOCHOBBIBATH PACCYXK-
JICHUSI HE SBISUIOCH CIICUATBHBIM OOBEKTOM MPOBEPKH); MOMYIICHBI OJHA OIIMOKA, WK €CTh
JIBa — TpU Helou€Ta B BBIKJIA/IKaX, PUCYHKaX, YepTexkax Wi rpaukax (€ciu 3T BUAbI padoT He
SIBIISTUCH CTICIUATBHBIM O0BEKTOM IMPOBEPKH ), T.€. IPABIILHO BBITOIHEHO 74—84 % paboThI.
Ormerka «3» (5-10 6a10B) CTaBUTCS, CCIM: JIOMYIICHO He Oojice ABYX OMIMOOK MM Oolee
JBYX — TPEX HEJOYETOB B BBIKIAJKAX, YepTekax WM rpadukax, HO oOydarommiics obnagaer
00s3aTeNbHBIMU YMEHUSIMU 110 IIPOBEPSEMOM TeMe, T.€. MPaBUWIbHO BbIoNHEHO 60 —73 % pabo-
THI.

Otrmerka «2» (0 - 4 6aj1a) cTaBUTCS, €CIIU: IOMYIIECHBI CYIIECTBEHHBIC OITMOKH, TTOKA3aBIIINE,
4TO OOydYarommiics He o0amaeT o0s3aTebHBIME YMEHUSMU I10 JAHHOH TEME B IOJIHOH Mepe,
T.€. BbIIOJIHEHO MeHee 60 % paboThl.

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

.

i
S
CocraButens %’7 T.I'. MakyceBa

KommnuekT 3aganuii 1JIsi KOHTPOJIbHON PadoThl ISl CTYAEHTOB 3209HOI0 OTACICHHUS
10 JUCLUIUINHE MamemMamuka

Koumponsnasa paboma 1. JIuneiinas anredopa (onpeaeauresin, MATPUIIbI, pellieHUE CHCTEM
JIMHEHHBIX YPaBHEHUI, 1efiCTBUA HaJ BEKTOPaMH). AHAJIUTHYeCKasi reoMerpusa. Marema-
THYEeCKUI aHaau3 (U PepeHUNATIBbHOE U HHTErPAJIbHOE UCHHUCIeHHEe (DYHKIIMU OHOH Ie-
PeMeHHOI1).
3aganue 1. Pemuth cuctemy ypaBHeHuil no gopmynam Kpamepa u ucnomnb3yst oOpaTHyto mart-
puiy.

x+y—-32=0,

3X+2y+2z2=-1,
X—Yy+52=-2.

3aoanue 2. Pemitsb cuctemy ypaBHeHui metogoMm ["aycca.

3aganue 3. Haiitu paccrosiHue oT Touku Mo 10 TUNIOCKOCTH, POXOASILIEN Yepe3 TpU TOUKU M1,
Mo, M3,

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

3ananue 4. HamucaTh ypaBHEHHE TUIOCKOCTH, IPOXOMAIICH Yepe3 TOUKY A MEepIeHIUKYISIPHO

BEKTOPY ﬁf .



A(2;5-3), B(7;8,-1), C(9;7;4).
3amanue 5. Haiiti yron Mexay miockoctsimu X + 2y —272—-7=0, x+y—-35=0.

3ananue 6. Haiitu koopauHaThl TOUKH A, paBHOYJaIeHHOH OT Touek B u C.
A(x;0;0), B(-2,-4,-6), C(-1;,-2,-3).

3aganue /. Hanucatb KaHOHHWYECKHE YpaBHEHMs MPSAMOM, 3aJaHHOM KaK MEpEeceuyeHUue ABYX
miockocTen: 2X—3y—22+6=0, x—-3y+z+3=0.

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

2X+y+72-3=0.

3apanue 10. Beramcauth NpuOIMKEHHO ¢ TOMOIIBI0 nuddepeHiuana:

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

6 4 2
3x" +4x" —x° -2
3apanme 11. Haiitu npousBonnyto: Yy = ol r .

15 1+ x2
3aganue 12. Haiitu npousBoiHbIe yHKINNA:
11 y= ex +; .1.2. y=cos+/sinx.1.3. y=x’In(x+1).1.4. y = arccosi2 :
- X

Konumponsnas paboma 2. Mamemamuueckuit ananu3 (WHmMezpaaibHoe UCHUCTICHUE
dyukyuu 00H0I U HECKONbKUX NEPEMEHHBIX, meopusn OughepenyuanbHvix ypasHenuii).

3amanue 1. Haiitu Bce BO3MOXKHBIE HacTHBIE TpomsBomHble |l mopsoka st GyHKIUM

z:2x3y—7xy2.

3aganme 2. Haiitu monusiil quddepenuman pyHKmun 2 = /X" + Yy’ .

o ., 2
3ananme 3. Haiitu pemenue 3anaun Komm: Y- Y__ < , vy =1
X
3ananue 4. Haiitu pemenne 3anaun Komm: xy'+ y = xyz , y@=1

3ananme 5. BcromuuTe, Kak ycTpoeHO oOlee pelieHre JMHEHHOro HeOTHOPOIHOTO (g depeHI-
anpHOrO ypaBHeHus. Permmre cnemyromiee muddepennmansaoe ypasHenue |l mopsiaka:

y'—4y=7s(x).
a) f(x)=4x3; 6) f(x)=3e>":



1//2 arcsiny 1 arccosy
3ananme 6. Vismenuts nopsiiok unrerpuposanus:  [dy [ fdx+ [dy [fdx.

0 0 1/J2 0

3ananue 7. Boraucauts: |f (54x2y2 +150 x4y4)dxdm D:x=1, y= X3, y = ~Jx.
D

Kpurepun oueHKr NUCbMEHHBIX KOHTPOJIbHBIX PadoT:

OtBer oneHuBaeTcss 0TMeTKOi «5» (16-20 6a/moB), eciiu: paboTa BBIMOIHEHA MMOJIHOCTHIO; B
JIOTUYECKHUX PACCYX ACHUSIX U OOOCHOBAHUU PEIlIEHUs HET MPoOeIoB U OMMOOK; B PEIICHUH HET
MaTEeMATHYECKUX OMIMOOK (BO3MOXKHBI HEKOTOPBHIC HETOYHOCTH, OIHMCKH, KOTOpas HE SIBJISICTCS
CJIEICTBUEM HE3HAHUs WIM HETOHUMAaHHs Yy4eOHOro marepuana), T.e. MPAaBHJIbHO BBIMOJIHEHO
86—100 % paboTHLI.

Otmerka «4» (11-15 6a/U10B) CTAaBUTCSA B CICAYIOIIUX CIy4asx: padOTa BBITOJHECHA IMOJHO-
CTBhIO, HO OOOCHOBAHUS IIATOB PEHICHHUS HEJIOCTATOYHBI (€CIM YMEHHE OOOCHOBBIBATh PACCYK-
JEHUSI HE SBJSUIOCH CIIeUAaIbHBIM OOBEKTOM MPOBEPKH); MOMYIICHbI OJHA OIMOKA, WU €CTh
JIBa — TPH HEIOYETA B BBIKJIAJIKAX, PUCYHKAX, YepTexax Wi rpadukax (eciu 3T BUIBI paboT He
ABIISJTUCH CTIEUATIbHBIM O0BEKTOM MPOBEPKH ), T.€. IPABHIBHO BBITOIHEHO 74—84 % paboThl.
Ormerka «3» (5-10 6aI0B) CTaBUTCS, SCIU: JIOMYIICHO HE Oojiee ABYX OMIMOOK MM Oosee
JIBYX — TpeX HEJOYETOB B BBIKJIAJIKAX, YyepTexax WiM rpadukax, HO oOydaromuiicsa oOnanaer
00s3aTeIbHBIMY YMEHUSIMU 110 [TPOBEPSAEMON TEME, T.€. IPaBUIIbHO BbINIOJIHEHO 60 —73 % pabo-
THI.

OtMmetka «2» (0 - 4 6anJa) CTaBUTCS, €CIIN: JTOMYIICHBI CYIIICCTBCHHBIE OIMMOKH, TOKa3aBIINe,
41O 00ydJaroImuiics He o0lagaeT 00s3aTeIbHBIMA YMEHHSIMH IO JaHHOM TeMme B MOJHOHM Mepe,
T.€. BbINIOJIHEHO MeHee 60 % paboTsl.

Onenka Bamer
5 16-20
4 11-15
3 5-10
2 0-4

-

CocraBuresb %ZZ‘“"’  T.I.Makycesa
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