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Hepeueﬂb Komnemem(uﬁ C yKazanuem smanoes ux d)opmupoeanuﬂ YK-1.1; YK-1.2; YK-1.3; OMK-1.1; OMK-1.2; OMNK-1.3

Huoexc Cooepxcanue Omanwt hopmuposanus Komnemenyuu Haumenosa-
Komnemenyuu Komnemenuyuu (ykazamo 6ce memvl u3 PITJ]) Hue oyenot-
HO20 cpeo-
Jlexyuu Ilpakmuueckue | Jlabopamop- Kypcoeoii cmea
Hble 3aHamua | npoekm (pa-
3aHaAmMuUA
ooma)
YK-1 CnocoOen | YK-1.1 3naer meromuku noucka, cbopa u | Juwneiinas an- He npeoy- | He npeoy- | Texywuii
OCYLIECTBISITH 10- | 00paboTku MH(OpMAIMK; aKTyalbHBIE pOC- | 2edpa. cmompenl cmompenl KOHmMPOIb,
UCK, KPUTHYECKUH | CHWiCKHE U 3apyOexHble MCTOYHUKU WHOOP- | Ananumuye- Juneiinas an- KOHMPOAbHAA
aHaM3 M CHHTE3 | Mauuu B cdepe npodecCHoHaNbHON [esi- | ckas  2eomem- | zedpa. paboma, k-
uHpOpPMAINK, TPHU- | TEIHLHOCTH; METOJ CHCTEMHOTO aHAJIHM3a pus. Ananumuue- 3aMeH
MEHATh cUCTeMHBIM | YK-1.2VMeer mnpumeHsTh MeETOAUKUA TOHUCKa, | Komniekcrole ckaa  2eomem-
IOAXOM Ul pelle- | cOopa u 00paboTku HHMOPMAIMH; OCYIIECTBIATh | yycaa. pus.
HUSl TOCTABJICHHBIX KPHT“‘ieCKI{ﬁ aHanu3 W cuHTe3 MHQOPMAWY, | Mamemamuue- | Komnnexcuvie
3a7a4. HOHy‘IeHH(zH 13 pa3HbIX UCTOYHUKOB; IMPUMCEHATH Cl('uﬁ aHanius. yucua.
CHUCTEMHBIU NTOAXO0 JIA PCIICHU MMOCTABJICHHBIX MameMamulle'
3a/1ay. N
VK-1.3 Bnaneer HaBbIKaMu TIoUCKa, cOopa u 00- CRUW aramus.
paboTKH, KPUTHYECKOTO aHajiM3a U CHHTE3a WH-
(bopManuy; KCIOIb30BaHUs CHCTEMHOTO OIX0/a
IS pELICHHsI TIOCTABJICHHBIX 3a1a4.
OIIK-1 Crnoco6en | OITIK-1.1 3HaeT OCHOBHBIE 3aKOHBI €CTECTBEHHO- He npeoy- He npg@y.
HPUMEHSITH ecTe- | HAYYHBIX JUCLHIUIMH, METOABI 00paboTKH pe- cmompenul cmompenbl
CTBCHHOHAYYHBIC ¥ | 3yJIbTATOB JKCIIEPHMEHTA, METOIBI MareMaThde-
OOIIEHHKEHEPHBIC CKOTO aHallM3a W MOJIETUPOBaHUs B mpodeccHo-
3HaHuA, MCTOAbI Ma- HaJIbHOM JACATCIIbHOCTH,
TEeMaTHYECKOTO ~ aHa-
Jmsa M MONEIMPOBA- | OITK-1.2 VMeeT NpUMEHSATh TEOPETHYECKHE 3Ha- He npeoy- He npeoy-
HASL B MPOQECCHO- | pyg § HKCTIePUMEHTAIbHBIE METObI HCCIIEN0BA- cmompenst cmompensl
HAJILHOW - IEATENIBHO- | pyig pu pacyeTe U MPOSKTUPOBAHHH HIICMEHTOB
CTH, TEXHOJIOTUYECKOr0  000pyNOBaHUs, IIPOBOJHTH
QHAITM3 M KPUTHYECKH OLICHHBATH MOJyYCHHBIC
OKCIICPUMEHTAJIbHBIC TaHHBIC
OIIK-1.3 Bnangeer ocHOBaMH (pyHIaMEHTaIbHBIX He npeoy- He npeoy-
TEOPUH, HAaBBIKaMU HCIIOJB30BaHUA MaTE€MaTHU4C- cMompeHbl CMompeHbl

CKOTO ammapaTa, HaBBIKAMH PabOTHI C IIMPOKHM
KPYT'OM TEXHOJIOTHYECKOTO 000PYI0BAHMUSL.




Ilepeuensv oyenounvix cpedcme no oucyuniune (MooyJio)

1 cemecmp
Ouenounvie cpeocmea | Kon-¢o | Min, oannos (6aso- | Max, oannos (nosvi-
eblil YPOBeHb) | WieHHbLIL YPO6EHb)
0,03//3a0unoe 0,03//3a0unoe
Pacuemmno-zpaghuueckan 1 10/- 15/-
paboma
Konmponvnas paboma 1 10//10 151120
Texywyuui Konmpono
Hocewaemocmo - 8/18 10//10
Paboma na npaxmuue- - 5//10 151120
CKUX 3AHAMUAX
Camocmosmenvuaa pa- - 3118 5//10
ooma
IK3amen 1 24 40
Hmoczo: 60 100
2 cemecmp
Ouenounsvie cpeocmea | Kon-60 Min, éanoe (6azo-| Max, o6annoe (noewi-
evlii ypogenv) 0,03 | wennwiil ypoeens)
//3aounoe 0,03//3a0unoe
Pacuemmno-zpaghuueckan 1 10/- 15/-
paboma
Konmponsnasn paboma 1 10//10 151120
Tekywjuiit KoHmpoJio
Ilocewaemocmo - 8//8 10//10
Paboma na npaxmuue- - 5//10 15/120
CKUX 3AHAMUAX
Camocmosamenvuaa pa- - 3/18 5//10
ooma
IK3amen 1 24 40
Hmoczo: 60 100
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87 -100

OTtanaHO
(3auTeHO)

OIleHKa «OTJIMYHOY» BBICTABJISCTCS CTYIEHTY, €CIIH TEOPETUIECKOE COMEep-
JKaHUE Kypca OCBOCHO MOJHOCTHIO, O3 po0eioB; UCUepIBIBAIOIIE, MOCITE-
JIOBATEIILHO, YETKO M JIOTHYECKH CTPOMHO M3JIaracT Marepuai; CBOOOIHO
CTIpaBJISICTCS. C 3aJa4aMH, BOMPOCAMH M JIPYTUMH BHUJaMU TPUMCHCHHUSI
3HaHUIA; HCIIONB3YET B OTBETE JIOMONHUTEIBHBIM MaTepHall BCE MPETyCMOT-
PEHHBIC MPOrPAMMO¥ 3a/1aHKsI BBHITIOTHEHBI, KAYECTBO UX BBIIIOJIHEHUS OIle-
HEHO YHCIIOM 0aJTOB, OJIM3KUM K MaKCHMAILHOMY; aHATU3UPYET MOJYICH-
HbIC PE3yJbTATHI; MPOSBISCT CAMOCTOSITEIBHOCTh MPU BBHITIOJHEHUH 3373~
HUHN

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 «yZOBJIETBOPUTENIBHO)» BBICTABIIIETCA CTYJEHTY, €CJIM TeopeTuye-
CKO€ COJIep)KaHHe Kypca OCBOCHO YaCTHYHO, HO MPOOEIsl He HOCAT CyIle-
CTBEHHOT'O XapakTepa, OOJBLIIMHCTBO NPEAYCMOTPEHHBIX MPOrpaMMON 3a-
JIAHWH BBITIOJTHEHO, HO B HUX UMEIOTCS OIIMOKH, TIPH OTBETE Ha MOCTABJICH-
HBIM BOIIPOC CTYJEHT JOMYCKAaeT 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 OTCYTCTBHEC CaMOCTOs-
TCJIbHOI'O BBIBOAA, PEYCBLIC OIINOKH U ap

Huoxe 60

Heynosnerso-
PHUTEBHO
(He 3auTeHO)

OreHKa «HEYIOBJICTBOPUTEILHO» BBICTABISCTCS CTYACHTY, €CJIM OH HE
3HAET 3HAYMTEIBHOW YacTH MPOTrPaMMHOrO Marepuaia, JOMyCcKaeT Cylle-
CTBEHHBIE ONIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPyIHEHUSIME BEITIOTHSET
MpaKTUYECKue pabOThl, HEOOXOAUMBIE TPAKTUYECKHE KOMIICTCHIIMH HE
c(hopMHUPOBaHbI, OOJBIIMHCTBO IPEIYCMOTPEHHBIX MPOTrPaMMOi 00yUYeHHS
y4eOHBIX 33J]aHHIl HE BBITIOJHEHO, KAYECTBO WX BBIIIOJIHEHHUS OIIEHEHO YKC-
JIOM 0aJIJIOB, OJIM3KMM K MUHUMAIIEHOMY

OreHka «HEe 3a4TEHO» BBICTABISIETCS
CTYJICHTY, €CJIU CTYJCHT HE 3HaeT OCHOB-
HBIX MOHSITHH TEMBI TUCLHIUIMHEI, HE OT-
BEYaEeT Ha JOIOJHUTEIbHBIE U HABOIAIIHAE
BOIPOCHI IIPEIOIaBATEIS.




IK3ameHauuoHHbvle OuLemol

MUHUCTEPCTBO HAVKH U BBICILIET'O OBPA3BOBAHM ST POCCUNCKON OEJIEPA-
%1%
HmxHexkaMCKuli XUMHKO-TEXHOJIOTHYECKHU MHCTUTYT (unuan) deaepanbHOro rocy1apcTBeH-
HOTO OI0JIKETHOTO 00pPa30BaTEILHOTO YUPEHKICHHS
BBICIIET0 00pa30BaHUs
«KazaHCcKkuii HallMOHAIBHBIN UCCIIEI0BATEILCKUI TEXHOJIOTUYECKUH YHUBEPCUTET»

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

3ad.muknom ®M J] /‘”’éz"f * T.I. Makycesa
15.03.2023 r.

JK3aMeHANMOHHBIN OmiieT Ne 1
M0 JUCHUIUIMHE MATEMATHKA
1. Marpuusl. OcHOBHBIE OHATHS. J{eHcTBHS Hal MaTPUTIAMU.

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

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

MUHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30BAHUS POCCUCKOU ®E/IEPA-
onn
HmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUH MHCTUTYT ((prinan) gpenepaabHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTENbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

Hanpaenenue noocomoexu:
15.03.02 TEXHOJIOTUYECKHUE MALINHBI 1 ObOPY][OBAHUE
Cemectp 1
YTBEPXIAIO

3ad.mukinom OM /] /"éz"ﬂ' CTI. Makycea
15.03.2023 r.

JK3aMeHALMOHHBIN OnjieT Ne 2
0 JOUCHUNINHE MATEMATHKA
1. HesbipoxaeHnnbie MaTpuilbl. OOpaTHast MaTpuIia. AJTOPUTM BBEIYHUCICHUS 00paTHOM
MaTpULBL.
2. CxanspHoe MPOU3BEJICHIE BEKTOPOB, €r0 OCHOBHBIC CBOHCTBA i HEKOTOPKIC ITPHUIIO-
JKEHUSL. R

o
L W
CocraBuTelb %’7 T.I'. Makycesa



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

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

-

3ad.uuxaom ®M /] %‘Z’# ~ T.I. Makycesa
15.03.2023 r.

DK3aMeHAMOHHBIN Omiter Ne 3
0 JUCHMIIIIMHE MATEMATHKA

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

i
Sl
CocraBurelb /"éﬁ T.I'. Makycesa

MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30OBAHUS POCCUNCKOU ®EIEPA-
onn
HmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUI MHCTUTYT ((rinan) gpenepaibHOro rocy1apCcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

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

VYTBEPXIAIO
3ad.muknom ®M J] %‘Z’# * T.I. Makycesa
15.03.2023 r.

DK3aMeHAIMOHHBII outer Ne 4
[0 JOUCLUIUINHE MATEMATHKA

1. Pemenue cuctem IMHEHHBIX ypaBHeHU. OcHOBHBIE TOHATHSA. Dopmynbl Kpamepa u
Meron ["aycca miis pemenust CJIY.
2. Kpussle BTOpOro nopsijika. JIIIuIiC.

.

CocraButenb /"ézw ' T.I'. MakyceBa



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

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

YTBEPXIAIO

.

3ad.mukiiom OM /1 %:w T Makycesa
15.03.2023 r.

JK3aMeHalMOHHBbIH Oniier Ne 5
0 JUCUHUIINIMHE MATEMATUKA
1. Cucrembl TMHEHHBIX 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
Sl
CocraBurelb /"éﬁ T.I'. Makycesa

MMHUCTEPCTBO HAVKM U BBICIIET'O OBPA30BAHU S POCCUMCKOM ®EJIEPA-
oun
HmwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) geaeparbHOTO ToCcyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTENbHOTO YUPEKICHUS
BbICILIEr0 00pa30BaHUs
«Ka3zaHckuii HallMOHABHBIN HCCIEI0BATENbCKUIA TEXHOJOTHUECKUI YHUBEPCUTET»

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

3ad.muknom ®M J] /ﬁz""’ * T.I. Makycesa
15.03.2023 r.

JK3aMeHalMOHHbII OuJiet Ne 6
N0 JUCUUIUIMHE MATEMATHKA
1. JlekapTOBBI MPSIMOYTOJIbHBIE KOOPJAMHATHL. JeleHne oTpeska B 3aJaHHOM COOTHOIIE-
Huu. [nomane TpeyroapHuKa.
2. OnpenenuTeny BTOPOTO U TPETHETO Mopsiaka. VIX OCHOBHBIE CBOHCTBA U CIIOCOOBI
BBIYKCIICHHUS. R

i
Aol
CocraBurenb %’7 T.I'. Makycepa



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

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

YTBEPXIAIO
3ad.mukiiom OM /1 %:w T Makycesa
15.03.2023 r.

DK3aMeHAIlHOHHBII ouiet Ne 7
00 JOUCLHUIUINHE MATEMATHKA

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

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

i

CocTaBuTEb /"ézw ' T.I'. MakyceBa

MMHUCTEPCTBO HAVKM U BBICIIET'O OBPA30BAHU S POCCUMCKOM ®EJIEPA-
oun
HmwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) geaeparbHOTO ToCcyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BbICILIEr0 00pa30BaHUs
«KazaHckuii HallMOHABHBIN HCCIIeI0BATENbCKUIA TEXHOJOTHUECKUI YHUBEPCUTET»

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

3ad.muknom ®M J] /ﬁz""’ * T.I. Makycesa
15.03.2023 r.

DK3aMeHAIIMOHHBIN 0nJieT Ne 8
00 OUCLHUIUINHE MATEMATHKA

1. Bextopsl. JIunelinbie onepanuu Haja BekTopamu. KoopauHate! BekTopoB. Hampasms-
FOIINE KOCUHYCHI.
2. Marpuipsl. OCHOBHBIE CBOWCTBA. JIeHCTBUS Ha/I MATPHUIIAMH.

.

o
L W
CocraBuTelb /ﬁﬂ T.I'. Makycesa



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

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

YTBEPXIAIO
3ad.mukiiom OM /1 %"’F TT. Makycesa
15.03.2023 r.

JK3aMeHAMOHHBIN o0nieT Ne 9
[0 JUCLHUIUINHE MATEMATHKA

1. Marpuusl. OOpaTHast MaTpHIIa.
2. Jluawum |l mopsiaka Ha mmockoctu. ['unepOorna, onpeneicHne U CBOMCTBA.
]

o
Al
CocraBureib y“? T.I'. MakyceBa

MMHUCTEPCTBO HAVKM U BBICIIIET'O OBPA30BAHU ST POCCUMCKOU ®EJIEPA-
oun
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) genaepaabHOTO ToCyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHckuii HallMOHABHBIN HCCIeI0BATENbCKUIA TEXHOJOTHUECKUI YHUBEPCUTET»

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

YTBEPXIAIO
3ad.mukinom OM /] %‘f’ CTI. Makycea
15.03.2023 r.

IK3amMeHaAUMOHHBIN Omier Ne 10
00 OUCHUIUINHE MATEMATHKA

1. BekTopHOe npou3BeeHUE BEKTOPOB U €r0 CBONCTBA. BhIpaxkeHne BEKTOPHOTO Mpo-
U3BEJICHUS Yepe3 KoopaAuHaThl. HekoTopble MpuiiokeHsl BEKTOPHOTO MPOU3BEACHHUS.

2. Ompenenurenn. Anredpandeckue JOMOTHEHUS 1 MUHOPEI. Pa3noskenne onpexennre-
JIs1 TIO JIEMEHTaM CTPOKH M CTOoJI0NA.

o
L W
CocraBuTelb /ﬁ T.I'. Makycesa



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

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

YTBEPXIAIO

-

3ad.iuknom ®M J] %’F ~ T.I. Makycesa
15.03.2023 r.

IK3aMeHAIMOHHBIN OnjteT Ne 11
10 JUCHUTUTMHE MATEMATHKA
1. CwmemanHoe Mpou3BeCHNE BEKTOPOB U €r0 CBOWCTBA. BhIpakeHNEe cMeIaHHOTO
MIPOU3BEICHUS Yepe3 KOOpAUHATh. HeKoTOphIe MPUITOKEHHSI CMEIIIAaHHOTO TTPOU3Be-
JICHUSL.
2. Jluauwm |l mopsnka. ITapaboia, onpeneneHue U CBOMCTBA.

ﬁ
e
CocraBurenb 7 T.I'. MakyceBa

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

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

YTBEPXIAIO
3ad.mukinom OM J] %\.ﬁ CTI. Makycea
15.03.2023 r.

IK3aMeHALMOHHBIN Omiaer Ne 12
00 OUCLHUIUINHE MATEMATHKA

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

o
L W
CocraBuTelb /ﬁ T.I'. Makycesa



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

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

YTBEPXIAIO

.

3ad.mukiiom OM /1 %"’F TT. Makycesa
15.03.2023 r.

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

ﬁ
e
CocraBurenb 7 T.I'. MakyceBa

MMHUCTEPCTBO HAVKM U BBICIIET'O OBPA30BAHU S POCCUMCKOM ®EJIEPA-
oun
HmwxHekaMCKkHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) geaeparbHOTO ToCcyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTENbHOTO YUPEKIACHUS
BbICILIEr0 00pa30BaHUs
«Ka3zaHckuii HallMOHANBHBIN HCCIEI0BATENbCKUIA TEXHOIOTHUECKUN YHUBEPCUTET

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

YTBEPXIAIO
3ad.mukinom OM J] %\.ﬁ CTI. Makycea
15.03.2023 r.

IK3aMeHALNOHHBIN Omier Ne 14
00 OUCLHUIUINHE MATEMATHKA

1. B3zauMHOe pacnojoXeHHe MIOCKOCTEH.
2. Bekropsl. BekTopHOE IpOM3BEIEHNE BEKTOPOB, €TI0 ONPEIEIEHUE, CBOMCTBA M HEKO-
TOpbIE MPUIIOKEHHUS.

o
L W
CocraBuTelb % T.I'. Makycesa



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

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

Cemectp 1
YTBEPXIAIO

-

3ad.uuxaom ®M /] %‘Z’# ~ T.I. Makycesa
15.03.2023 r.

IK3aMeHAMOHHBIN OnjteT Ne 15
[0 JUCLUIUINHE MATEMATHKA

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

i
Sl
CocraBurelb /"éﬁ T.I'. Makycesa

MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30BAHU S POCCUMCKOU ®EIEPA-
onn
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUI MHCTUTYT ((rnan) gpenepaabHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTENIbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

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

YTBEPXIAIO
3ad.mukinom OM J] %Z'f CTI. Makycea
15.03.2023 r.

JK3aMeHALMOHHBIN Omier Ne 16
00 OUCLHUIUINHE MATEMATHKA

1. Cucrembl TMHEHHBIX OJHOPOIHBIX ypaBHEHUI. DyHIaMeHTallbHAs CUCTEMa pellle-
HUU.
2. Tlpsimas Ha mIOocKOCTH. Pa3nmnyHbIe BUIBI ypaBHEHUS IPSIMOM Ha IJIOCKOCTH.

.

o
Aol
CocraBurenb %’7 T.I'. Makycepa



MHWHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHU ST POCCUMCKOM ®EJEPA-
onn

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

HOTO OIOJIKETHOTO 00pa30BaTEeIbHOTO YUPEKACHUS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN TEXHOJIOTHYECKUI YHUBEPCUTET »

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

HUE
Cemectp 1

YTBEPXIAIO

-

3ad.uuxaom ®M /I %‘Z’# ~ T.I. Makycesa
15.03.2023 r.

IK3aMeHALMOHHBIN OnjteT Ne 17
[0 JUCLUIUINHE MATEMATHKA

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

i
Sl
CocraBurelb /"éﬁ T.I'. Makycesa

MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHUS POCCUNCKOU ®EIEPA-
onn
HmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUH MHCTUTYT ((prinan) gpenepaabHOro rocy1apcTBeH-
HOTO OI0JIKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BbICIIET0 00pa30BaHUs
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

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

YTBEPXJIAIO

.

3ad.mukinom OM J] %Z'f CTI. Makycea
15.03.2023 r.

IK3aMeHALMOHHBIN Omiaer Ne 18
00 OUCLHUIUINHE MATEMATHKA

1. BsaumHOe pacnonoxeHue IByX MPsIMbIX.
2. Kpussle BToporo nopsijika. OKpyKHOCTb, 3JUTUIIC, TunepOoa, napadoma. [Ipeodpa-
30BaHUE YPAaBHEHUS JIMHUN BTOPOTO MOPsAKA K KAHOHUUECKOMY BUTY.

.

i
Aol
CocraBurenb %’7 T.I'. Makycepa



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

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

YTBEPXIAIO

.

3ad.mukiiom OM /1 %"’F TT. Makycesa
15.03.2023 r.

JK3aMeHAUMOHHBIN Omiaer Ne 19
0 JUCHMIIIIMHE MATEMATHKA

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

i
S
CocraBurenb ﬁ T.I'. MakyceBa

MUHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUNCKOU ®EIEPA-
onn
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUI MHCTUTYT ((prnan) gpenepaibHOro rocy1apcTBeH-
HOTO O0JIKETHOTO 00pa30BaTENIbHOTO YUPEKIACHUS
BbICLIETO 00pPa30BaHUS
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

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

Cemectp 2

YTBEPXJIAIO

3ad.mukinom OM /] L#w CTI. Makycea
15.03.2023 r.

DK3aMeHaAnOHHBIN omieT Ne 1
00 OUCHUIUINHE MATEMATHKA

1. uddepenunansubie ypaBHeHus | mopsaka (¢ pa3aensonMMUACs IEPEMEHHBIMH).
2. OmnpeneneHnblii uaTerpai. OCHOBHbIE CBOMCTBA OIPEICIEHHOI0 HHTErpaa.
‘sl

o
L W
CocraBuTelb /ﬁ T.I'. Makycesa



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHIS POCCUICKOM ®EEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIETO 00pPa30BaHUS
«KazaHcKkuii HaIlMOHAIBHBIN UCCIIEI0BATEILCKUI TEXHOJIOTHYECKUH YHUBEPCUTET»

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

Cemectp 2

YTBEPXIAIO

-

3ad.muknom ®M J] %’F ~ T.I. Makycesa
15.03.2023 r.

JK3aMeHAIlMOHHBIN OmieT Ne 2
[0 JUCLUIUINHE MATEMATHKA

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

o
Al
CocraBureib y“? T.I'. MakyceBa

MMHUCTEPCTBO HAVKM U BBICIIIET'O OBPA30OBAHU S POCCUMCKOM ®EJIEPA-
oun
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) genaeparbHOTO ToCcy1apCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTENbHOTO YUPEKIACHUS
BBICILIETO O0pa30BaHUs
«Ka3zaHckuii HallMOHANIBHBIN HCCIIEI0BATENbCKUIA TEXHOIOTHYECKUN YHUBEPCUTET

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

Cemectp 2

YTBEPXJAIO
3ad.muknom ®M J] %’F * T.I. Makycesa
15.03.2023 r.

IK3aMeHALMOHHBIN OnJieT Ne 3
[0 JOUCIUIUINHE MATEMATHKA

1. uddepenunansupie ypaBHeHUs | mopsiaka (JUHEHHBIE).
2. TlpunoxeHus omnpeneneHHOro HHTETpaia K BEBIYUCICHHUIO TUIOMIa el MI0CKuX Guryp.
]

o
L W
CocraBuTelb % T.I'. Makycesa



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

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

Cemectp 2

YTBEPXIAIO

-

3ad.iuknom ®M J] %’F ~ T.I. Makycesa
15.03.2023 r.

JK3aMeHAllMOHHBIN OmiaeT Ne 4
[0 JUCLUIUINHE MATEMATHKA

1. HMuddepenunanmyst ypaBuenus 1 nopsaka (ypaBHenue beprymnn).
2. Beruucrenue miomanei miockux GuUryp ¢ moMoIbi OMPeIeICHHOTO HHTEerpaa.
]

o
Al
CocraBureib y“? T.I'. MakyceBa

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

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

Cemectp 2

YTBEPXIAIO
3ad.mukinom OM /] %‘f’ CTI. Makycea
15.03.2023 r.

DK3aMeHALMOHHBIN Omiaer Ne 5
00 OUCHUIUITHHE MATEMATHKA

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

o
e ™"
CocraBuTelb y“? T.I'. Makycesa



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHIS POCCUICKOM ®EEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JKETHOTO 00pa30BaTEILHOTO YUPEKIACHUS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN TEXHOJIOTHYECKUI YHUBEPCUTET »

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

Cemectp 2

YTBEPXIAIO

3ad.mukiiom OM /1 %"’F TT. Makycesa
15.03.2023 r.

JK3aMeHAMOHHBII Oujer Ne 6
[0 JUCLUIUINHE MATEMATHKA

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

o
Al
CocraBureib y“? T.I'. MakyceBa

MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30OBAHU S POCCUNCKOU ®EIEPA-
onn
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN MHCTUTYT ((rinan) gpenepaibHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BbICLIETO 00pPa30BaHUS
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKAM TEXHOJIOTMYECKUI YHUBEPCUTET

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

Cemectp 2
YTBEPXIAIO

3ad.mukinom OM /] /"@"ﬂ' CTI. Makycea
15.03.2023 r.

JK3aMeHALMOHHBIN Omiaer Ne 8
00 OUCLHUIUINHE MATEMATHKA

1. TlpaBuno Jlonurans. PackpbiTHe HeonpeaeneHHOCTEH.
2. OmnpeneneHnblii uaTerpai. OCHOBHbIE CBOMCTBA. Brluncienne onpeaeneHHoro HHTe-
rpana.

”
S
CocraButenb =7 T.I'. Makycea



MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHI S POCCUNCKON ®E/IEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((unuan) dheaepanbHOro rocy1apcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN 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
15.03.2023 r.

JK3aMeHAIMOHHBI Omjaer Ne 9
[0 JUCLUIUINHE MATEMATHKA

1. TlonsTue nepBooOpa3HON U HeolpeaeIeHHOro nuTerpana. OCHOBHbBIE CBOWCTBA He-
OIPEIEIICHHOT 0 UHTErpasa.
2. DyHKIIUU HECKOJBKUX MEepeMeHHBIX. DKcTpemyMbl OHIT.
-y

i
S
CocraBurenb % T.I'. MakyceBa

MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30OBAHU S POCCUNCKOU ®EIEPA-
onn
HmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUI MHCTUTYT ((rinan) gpenepaibHOro rocy1apcTBeH-
HOTO OI0JIKETHOIO 00pa30BaTEIbHOTO YUPEKACHUS
BbICLIETO 00pPa30BaHUS
«Ka3aHCcknii HalMOHAIBHBIN MCCIIE0BATENbCKANA TEXHOJIOTMYECKUN YHUBEPCUTET»

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

Cemectp 2
YTBEPXIAIO

3ad.mukinom OM J] /"@"ﬂ' CTI. Makycea
15.03.2023 r.

JK3aMeHAMOHHBIN Omiaer Ne 10
[0 JIUCLUIUIMHE MATEMATUKA

1. HccnenoBanue pyHKIIUU TIPH ITOMOIIIH MIEPBOW MPOU3BOIHON: BO3pacCTaHUE B YOBIBa-
HUE QYHKIINH, TOUKH SKCTPEMyMa.
2. Hexoropblie mpuIoX)eHHs OMPeIeIeHHOr0 HHTEeTpalia: BEIUMCICHHE TIIOIaAel T1oc-

KHUX QUryp.

ﬁ
e
CocraButenb =7 T.I'. Makycea



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

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

YTBEPXIAIO

-

3ad.iuknom ®M J] %‘Z’# ~ T.I. Makycesa
15.03.2023 r.

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

KpUBOI1, TOUKH Iieperuoa.
2. HeompeneneHHslii HHTErpall: UHTETPUPOBAHKUE PALIMOHATIBHBIX APOOEH.
-y

i
Sl
CocraBurelb /"éﬁ T.I'. Makycesa

MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHU S POCCUNCKOU ®EIEPA-
onn
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN MHCTUTYT ((unnan) ¢penepaabHOro 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.muknom ®M J] %‘Z’# * T.I. Makycesa
15.03.2023 r.

JK3aMeHALMOHHBIN Oujer Ne 12
no gucounianae MATEMATHKA
1. HUccnenoBanue (pyHKIMH MIPH IOMOIIY TPOU3BOJHON: HAaNOOIbIlIee U HAUMEHBIIIEee
3HaYeHUE QYHKIIHNHU.
2. TlonsTue 0 HECOOCTBEHHBIX HHTETpaaX. AOCOIIOTHO U YCIOBHO CXOSIINECS UHTE-
rpajbl. .

o
L W
CocraBuTelb /ﬁﬂ T.I'. Makycesa



MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHIS POCCUICKOM ®EEPA-
%1%
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKH MHCTUTYT ((runuan) dheaepaabHOro rocyaapcTBeH-
HOTO OI0JIPKETHOTO 00pPa30BaTEILHOTO YUPESHKICHHS
BBICIIETO 00pPa30BaHUS
«KazaHckuii HallMOHAIBHBIN UCCIIEI0OBATEIIbCKUIN TEXHOJIOTHYECKUI YHUBEPCUTET »

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

Cemectp 2
YTBEPXIAIO

-

3ad.muknom ®M J] %‘Z’# ~ T.I. Makycesa
15.03.2023 r.

JK3aMeHAIMOHHBIN OmJjer Ne 13

[0 JUCLUIUINHE MATEMATHKA

1. KowmmnekcHsie yrcna. @opMbl 3aITUCH KOMIUIEKCHBIX YHCET.
2. TlpunoxeHus ONMpeneICHHOTO HHTETpalia K BEIUMCICHHIO 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) genaepaabHOTO ToCyaapCTBeH-
HOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICILIETO OOpa30BaHUs
«Ka3zaHckuii HallMOHANBHBIN HCCIIEI0BATENbCKUIA TEXHOIOTHUECKUI YHUBEPCUTET»

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

Cemectp 2

YTBEPXIAIO

3ad.muknom ®M J] %‘Z’# * T.I. Makycesa
15.03.2023 r.

DK3aMeHaAMOHHBIN Omiaer Ne 14
[0 JIUCLUIUINHE MATEMATHKA

1. Onpenenenue nepBooOpaznoii. Teopema 0 6ECKOHEUHOM MHOXKECTBE MIEPBOOOPA3HBIX

JUTSL TaHHOU (DyHKIIUU.
2. KommekcHble uncna. OCHOBHBIE IEHCTBHS HAJl HUMH.
"

o

Al
CocraBurenb 2 T.I'. MakyceBa



MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30BAHU S POCCUMCKOU ®EJIEPA-

11041

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

HOT'O OFOJDKETHOTO 00Pa30BaTEIBHOIO YUPEKICHUSI
BBICIIETO 00pPa30BaHUS

«KazaHckuii HallMOHAIBHBIN UCCIIEIOBATEIILCKUM TEXHOJIOTHYECKU YHUBEPCUTET»

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

HUE

Cemectp 2

YTBEPXIAIO

-

3ad.iuknom ®M J] %’F ~ T.I. Makycesa
15.03.2023 r.

DK3aMeHaMOHHBI Ouiaer Ne 15
N0 JUCHMIIIIMHE MATEMATHKA

1. TlonsTue onpenenenHoro uHrerpaina. OCHOBHBIE CBOMCTBA OIPEIETIEHHOIO UHTETpa-
na. 'eomeTpuyeckue NpUIOKEHUS ONPEIEICHHOr0 HHTerpaia (IIomaab II0OCKOH

burypsr).

2. JuddepeHnnanbHble OTHOPOIHBIC YPAaBHEHUS 2 TIOPsIIKA C TIOCTOSHHBIMU KOA(p -

OUEHTaMU

ﬁ
e
CocraBurens =7 T.I'. MakyceBa

JK3aMeH

KpnTepnu OLCHKH YCTHBLIX OTBETOB oﬁyqalonmxca

OTBeT OlleHMBAETCSI OTMETKOM «5», eclii 00yUaIOLTUICs: TTOJHO PaCcCKPhLI COIepKa-
HHUE Marepuaia B 00beMe, MPEeyCMOTPEHHOM TPOTPAMMOIA; H3JI0KUII MaTepHa rpa-
MOTHBIM SI3BIKOM, TOYHO HCIOJIB3YSl SKOHOMETPHUYECKYIO TEPMUHOJIOTHIO U CUMBOJIH-
Ky, B ONpEACIICHHOW JOTMYECKOHN ITOCIIeIOBATeILHOCTH;, MTPABMIIGHO BBITIONHUI PU-
CYHKH, YepTexXH, TpadUKH, COMYTCTBYIOIINE OTBETY; MMOKa3all YMEHUE WILTIOCTPUPO-
BaTh TEOPHUIO KOHKPETHBIMM IIPUMEpaMH, IPUMEHITh €€ B HOBOM CUTYallUX IIPU BBI-
MOJTHEHUH MIPAKTHYECKOTO 3a/IaHusL; MPOIEMOHCTPUPOBAI 3HAHUE TEOPUHU PaHEE U3Y-
YEHHBIX COMYTCTBYIOUIMX Te€M, COPMUPOBAHHOCTh U YCTOWYMBOCTD HCIIOJIb3yEMbIX
IIpU OTBETE YMEHMI M HABBIKOB; OTBEYANl CAMOCTOATEIHHO, 0€3 HAaBOISIIUX BOMIPO-
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 HeOoubIIMe Tpo0ebl, He NCKAa3UBIIee YIKOHOMETPUUECKOE CO/IepIKaHUe OT-
BETa; JOMYIICHBI OJUH — JBa HEIO0YeTa TPU OCBEIIEHHH OCHOBHOTO COJICPKAHUS OT-
BETa, UCIIPABJICHHBIEC TIOCIIE 3aMEYaHUs MPEroAaBaTes; JOMyIIeHbl omnoKa nim 0o-
Jiee IBYX HEIOYETOB IPH OCBEIIEHUH BTOPOCTETIEHHBIX BOMPOCOB MJIHM B BBIKJIA/IKAX,
JIETKO MCHpaBJICHHBIC TOCIE 3aMe4aHus mpenogasarensd, oT 74 no 83 % ydeGHOro
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 HM3JI0KEHO (parMeHTapHO, HE BCErJa IMOCJIEI0BAaTEIbHO), | JIOB
HO TIOKa3aHO O0IIee MOHMMaHHE BOMPOCa M MPOJAEMOHCTPUPOBAHBI YMEHHMS, 1OCTa-
TOYHBIC JUISI YCBOCHHS MPOTPAMMHOIO MaTepuaia; UMEIUCh 3aTPyIHCHUs WU J10-
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 IIPH BBIIIOJIHC-
HUH MPAKTHYECKOTO 3aJaHMsI, HO BBITIOJIHUI 3aJIaHUs 00sI3aTEILHOTO 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 ydyeOHOro MaTepHaia; IOMYyIIeHbI OMINOKHN B ONPEIeICHUN MOH -
THI>'I, IMpU UCIIO0JIb30BAHWU TCPMHUHOJIOTHU JUCHUIIIMHBI, B pPUCYHKAX, YCPTECIKAX HJINU
rpadukax, B BBIKJIAJKaX, KOTOPbIE HE MCIIPABICHBI MOCIE HECKOJIBKHX HABOISIIMX
BOIIPOCOB Ipenojanatelist, MeHee 60 % yueOHOro marepuaia.

Oo6mas kiaccupukanmus omUOOK

[Tpu oueHKe 3HAHWN W YMEHHI YYalllMXCsl YYUTBIBAIOTCS BCe OMMOKH (TpyObIe U HErpy-
ObI€) U HEAOUYETHI.
['pyObIMHU CUUTAKTCSH OMIMOKHM: HE3HAHUE ONPEICIICHUS OCHOBHBIX MTOHATUH, 3aKOHOB, ITPABHJI,
OCHOBHBIX ITOJIOXKCHHI TCOPHH, HE3HAHHE POPMYJI, OOIICTIPUHSATHIX CHMBOJIOB 0003HAYCHUH Be-
JIMYUH, €UHUI] UX U3MEPEHUS; He3HAHNEC HAMMEHOBAHUMN CIIUHUII U3MEPEHUS; HEYyMEHUE BbIJIC-
JUTH B OTBETE TVIABHOE; HEYMCHHE TIPUMCHSTh 3HAHWSI, AJITOPUTMBI JIJIS PEIICHUS 3a/1a4; HeyMe-
HUE JIeJIaTh BBIBOJBI M O00OOIICHHS, HEYMEHUE YUTATh U CTPOHUTH IpadUKU; HEYMEHHE TOJIb30-
BaThCS MIEPBOMCTOYHHKAMH, YICOHHMKOM U CIIPABOYHUKAMU; TIOTEPSI KOPHS WU COXpPaHCHHE T0-
CTOPOHHETO KOpHS; 0TOpackiBaHUE 0€3 OOBSICHEHHI OTHOTO U3 HUX; pABHO3HAYHBIE UM OIIHUOKH;
BBIYMCITUTEILHBIC OIMOKH, €CITH OHH HE SBJISIFOTCS] OIMMCKOMW; JIOTHYECKHE OIUOKH.
K Herpy0bIM omméKaM OTHOCATCS: HETOYHOCTH (POPMYITHPOBOK, ONIPEICIICHUH, IOHSITHH, TEO-
pui, BEI3BaHHAS HETIOJTHOTOW OXBaTa OCHOBHBIX IMPU3HAKOB OINPEACIIEMOr0 TOHITHS WIN 3aMe-
HOW OJIHOTO - JIBYX M3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMI, HETOYHOCTh Tparka; HepaluoHab-
HBI METOJ PEIICHHS 33J]a4d WM HEJOCTATOYHO MPOYMaHHBIN IJIaH OTBETa (HAPYIIICHHUE JIOTH-
KU, TOJIMEHA OT/EIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENICHHBIMHU); HEPAIIMOHAIBHBIE METOIbI
paboTHI CO CITPABOYHOW M JIPYTOW JTUTEPATypPOi; HEYMEHHUE PEIIaTh 3a/1a4¥, BBITOJHAT 33 aHMs
B 00IIIeM BHIE.
Henouyeramu sIBJSIIOTCSI: HEpAIMOHAIBHBIC TPHEMbBI BEIYHCICHUH U TPeoOpa3oBaHmil; HEOpExK-
HOE BBITTOJIHEHHE 3aITUCEH, YepTeXKel, cXeM, TpaduKOB.




MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30BAHU S POCCUMCKOU ®EJIEPA-
11041

HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((dhunuan) genaepaabHOTro rocyaapCcTBeH-
HOTO OIO/KETHOTO 00pa30BATEIBHOTO YUPEIKIACHUS
BBICIIETO 00pa30BaHMS
«Ka3zaHCKui HAIlMOHAIBHBIN UCCIIEI0BATEIILCKUIM TEXHOJIOTHYECKUI YHUBEPCUTET»

KommuiekT 3a1aHuii UIsi KOHTPOJILHO# padoTsl (0,03)

IO JUCHUINIIMHE Mamemamuxka

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

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

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

L3 1 1) P /7

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

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

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

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

 2)

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

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

Bapuanr 2.

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

3ananme 5. [1oyp3ysiCh METOIOM MOJICTAHOBKH, BEIYMCIMTL HHTETPaJIbl (OJUH U3 IBYX):




J‘COS\/—

J.eS‘”X oS xdx

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

JBYX):
1)

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

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

«KazaHCckuii HalMOHAIBHBII UCCIIEIOBATENLCKIIA TEXHOIOTUUECKHI YHUBEPCUTET»

KoMmuiekT 3aianuii 1J1s1 BbINOJTHEHUSA
pacueTHO-rpaduuecKoii padoTsl (0.03)
[0 TUCUUIUINHE MAmMemMamuKa

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

x+y—-32=0,

3X+2y+2z2=-1,
X—y+5z=-2.

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

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

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

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

(CocTaBieHHYIO CUCTEMY YpaBHEHUM perIuTh MeTo1oM ["aycca.)

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

3aganue 1. Haiitu o6nactes onpenenenust GyHKINU:

1 2
: y =log,(2x-8) : y=8x*+3x—4




3ananme 2. Mccnenyiite (yHKIMIO Ha HEMPEPHIBHOCTh, HAWAUTE TOUKH Pa3pblBa, YKAKUTE XapaKTep
paspbiBa U 1300pa3uTe rpadUuecKu CICTYIONIYI0 (YHKIIHIO:
J=x. x=o0,
2 y=42, Dexz2,

[x°+3, x>2

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

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

3aganue 4.

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

1 y [ (4x—2y +3)dxdy
b D,

3aganue 5. Boiunciaurs:

a)ﬂsin(x+y)dxdy; OSXS%’OSVS%;
D

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

3aganue 6. VI3MEHHUTH OPSIIOK HHTETPUPOBAHMUS:
9/16 .y 3/4 3/4

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

Kpurepun oieHKH NHCbMEHHBIX KOHTPOJIbHBIX padoT:

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



CIIEICTBUEM HE3HAHUsS WIM HETMOHUMAaHMs Yy4eOHOTO Marepuania), T.e. MPAaBHJIBHO BBIMOJIHEHO
86—-100 % paGoTsl.

Otmerka «4» (11-15 6a/U10B) CTaBUTCS B CICAYIOIIMX CIy4asx: pa0doTa BBIMOJIHEHA IOJIHO-
CTBhIO, HO OOOCHOBAHUS IIarOB PELICHUS HEJAOCTATOYHBI (€C/IM yMEHHE OOOCHOBBIBATH PACCYXK-
JICHUSI HE SBISUIOCH CIICUATBHBIM OOBEKTOM MPOBEPKH); MOMYIICHBI OJHA OIIMOKA, WK €CTh
JIBa — TpH He04€Ta B BBIKJIA/IKaX, PUCYHKAX, YepTexax Wi rpapukax (€ciu 3TH BUIbI paboT He
SIBIISTUCH CTICIIHATBLHBIM O0BEKTOM IMPOBEPKH ), T.€. IPABIILHO BBITOIHEHO 74—84 % paboThI.
Ormerka «3» (5-10 6a10B) CTaBUTCS, CCIM: JOMYINICHO He Oojice ABYX OMIMOOK MM Oolee
JIBYX — TPEX HEJOYETOB B BBIKJIAJKAX, YepPTeKaxX WM rpadukax, HO oOydarouuiics obnamaer
00s3aTeNIbHBIMU YMEHUSIMU 110 IIPOBEPSIEMO TeMe, T.€. MPaBMWIbHO BbIoIHEHO 60 —73 % pabo-
THI.

Otmerka «2» (0 - 4 6as1a) CTaBUTCS, €CIIU: JIOMYIIECHBI CYIIECTBEHHBIC OITMOKH, TTOKA3aBIIINE,
4T0 O0ydJaromuiicss He 00sagaeT 00sA3aTeIbHBIMA YMEHUSMH 110 JaHHOH TeMe B IMOJIHOW Mepe,
T.€. BbINIOJIHEHO MeHee 60 % paboThl.

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

.

i
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CocraBuTenb %’7 T.I'. Makycesa

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

Koumponsnas paboma 1. JIuneiinas anredpa (onpeaeauresin, MATPUIIbI, pellieHHE CHCTEM
JIMHCHHBIX YPaBHEHUI, 1eICTBUA HaJ BEKTOPaMH). AHAJIUTHYeCKasi reoMerpus. Marema-
THYeCKUI aHaau3 (IudPepeHUNATBbHOE U HHTErPAJIbHOE UCHHMCIeHHe (DYHKIIMU OHOH Ie-
PeMeHHOI1).
3aganue 1. Pemuth cuctemy ypaBHeHuil no gopmyinam Kpamepa u ucnonb3ys oOpaTtHyro mat-
puly.

x+y—-32=0,

3X+2y+2z=-1,
X—y+5z=-2.

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

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

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



3aganue 4. HamucaTth ypaBHEHHE IJIOCKOCTH, MPOXOASIIEH Yepe3 TOUKY A MEPHEHAUKYIIPHO
sekropy BC .
A(2;5-3), B(7;8,-1), C(9;7;4).

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

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

3aganue /. Hanucatb KaHOHHWYECKHE YpaBHEHMs MPSAMOM, 3aJaHHOM KaK MEpEeceuyeHUe ABYX
miIockocten: 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 OTHOCHTEIIFHO IUIOCKOCTH
M(-2;0;3), 2x—-2y+10z+1=0.

2X+Yy+72-3=0.

3apanue 10. Beramcauth NpuOIMXKEHHO ¢ TOMOIIBIO nuddepeHimana:

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

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

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

Koumponsnas paboma 2. Mamemamuueckuit ananus (WHmMezpaaibHoe UCHUCTICHUE
dyuKkyuu 00H0I U HECKONbKUX NEPEMEHHBIX, meopusn OughepenyuanbHvix ypasHenuii).

3amanue 1. Haiitu Bce BO3MOXKHBIE YacTHbIE Tpom3BomHbIe |l mopsoka Mt GyHKIUH

Z:2x3y—7xyz.

3aganme 2. Haiitu monusiil muddepenuman GyHKIUT 2 =/ X° + Y .

" - 2

3ananme 3. Haiitu pemenue 3anaun Komm: y'— Y _ = y(@) =1-
x

3apanue 4. Haiitu pemrenne 3aqaun Kowm: xy' + y = xyz , y@=1.

3ananme 5. BcromuuTe, Kak ycTpoeHO oOIee pelieHre JMHEHHOro HeoJHOPOIHOrO AU depeHIH-
anpHOrO ypaBHeHus. Permmre cnemyromiee quddepennmansaoe ypasHenue |l mopsiaka:

y'—4y=f(x).



2 f(x)=4x"; 6) /(x)=3¢"";

1//2 arcsiny 1  arccosy
3ananue 6. VIsmenuth nopsAaok unrerpuposanus:  [dy [ fdx+ [dy [fdx.
0 0 V2 0

3apanue 7. Boruucnuts: || (54x2y2 +150x4y4)dxdy, D:x=1, y= X3, y = _Jx.
D

KpnTepnn OLHCHKH MUCbMEHHBIX KOHTPOJbHBIX paﬁoT:

OrBer oneHuBaercss oTMeTKoil «5» (16-20 6a/I0B), eciiu: paboTa BBHINOIHEHA MMOJHOCTHIO; B
JIOTHYECKUX PACCYKICHHUAX U 0OOCHOBAHHMH PEIIECHUS HET MPOOEIIOB U OMMOOK; B PEHICHUN HET
MaTeMaTHUYECKUX OIMIMOOK (BO3MOXKHBI HEKOTOPHIE HETOYHOCTH, OMHCKH, KOTOpas HE SBISETCS
CJIEZICTBHEM HE3HAHMS WJIM HEMOHMMAaHUs y4eOHOro MaTepualia), T.€. MPAaBUJIHHO BBITOJHEHO
86—-100 % paboTsbI.

Ormerka «4» (11-15 6a/u10B) CTaBUTCS B CICAYIOIIMX ClIy4asx: pa0doTa BBIMOJHEHA IOJIHO-
CTBhIO, HO OOOCHOBAHUS IIArOB PELICHUS HEJAOCTATOYHBI (€CIM yMEHHE OOOCHOBBIBATh PACCYK-
JICHUS HE SIBJSUIOCH CIIEHUAIBHBIM OOBEKTOM MPOBEPKH); JOMYIIEHBI OHA OMIMOKA, WM €CTh
JBa — TPH He04€Ta B BBIKJIA/IKaX, PUCYHKAX, YepTexax WiH rpapukax (eciau 3TU BUIBI paboT He
SBJISUTUCH CTICIIMAIBHBIM 00bEKTOM MPOBEPKH ), T.€. MPABWIILHO BHIIOJIHEHO 74—84 % paboThI.
Otmerka «3» (5-10 6aJsI0B) CTaBHUTCS, €CIIM: JOMYIICHO He Oojice IBYX OMIMOOK MK OoJiee
JIBYX — TPEX HEJOYETOB B BBIKIAJKAX, YEpPTEeKaxX WM rpadukax, HO oOydaromuiics obnamaer
00s13aTeNbHBIMA YMEHUSIMU 110 TIPOBEPSIEMOM TeMe, T.€. PaBUWIbHO BbIoNHEHO 60 —73 % pabo-
THI.

Otmerka «2» (0 - 4 6ania) cTaBUTCS, €CIM: JONYIIEHbI CYIIECTBEHHbIE OINOKY, MTOKa3aBIIHeE,
yTO OOydJaromuiicss He o0JjagaeT o0A3aTEIPHBIMH YMEHHUSIMU 10 JIaHHOW T€ME B IMOJHON Mepe,
T.€. BBINOJIHEHO MeHee 60 % paldoThI.

Orenka Bamnsr
5 16-20
4 11-15
3 5-10
2 0-4

.
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