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Hepeqenb Komnemenuuﬁ u unoukamopos oocmuoicenus Komnemeuuuﬁ C yKasanuem smanoes d)opmuposanuﬂ 6 npoyecce 0C60€HuA 0ucuunﬂunbl

Komnemenyus.:

OIIK-1 CnocobeH NpuMEHSTh €CTECTBEHHOHAYYHbIE U OOLIEMHKEHEPHBIE 3HAHUS, METObl MATEMATHUECKOIO aHAJIN3a U MOJEJIMPOBAHUSI, TEOpETUYE-
CKOTO U 3KCIIEPUMEHTAILHOTO UCCIIEI0BAHMS B TPOPECCHOHATIBHOMN 1EATEIbHOCTH

Hnouxamoper 0ocmudicenus KoMnemeHyuu.:
OIIK-1.1. 3HaeT OCHOBBI MaTEMaTUKH, XUMUH, BBIUUCIUTEILHOW TEXHUKU U TPOrPaMMHUPOBAHNS;
OIIK-1.2. YMeer pemarb cTaHAApTHBIE MPO(ECCHOHANBHBIE 3314l ¢ IPUMEHEHUEM €CTECTBEHHOHAYYHBIX U OOIICHH)KEHEPHBIX 3HAHHIA, METOJOB

MaTEMaTUYCCKOI'0 aHAJIN3a U MOACIIUPOBAHU A

OIIK-1.3. Briageer HaBbIKaMH TEOPETHYECKOTO U SKCIIEPUMEHTAIILHOTO MCCIIeIOBaHNS 00BEKTOB POPECCHOHATBHOMN IS TETLHOCTH.

Huouxamopul oocmu-

Dmanwt popmuposanus komnemenyuu
(ykazamo 6ce memwl uz PI1/])

Ilpakmuueckue

Haumenosanue oyenounozo

JHceHus KoMnemeHyuu Hexuuu 3anamus, natopa- Jlabopamopnuie Kypcosoii npoekm cpeocmea
N 3anAmuUA (paboma)
MOPHBLI NPAKMUKYM
PI'P, Tekymuil KOHTpOIb,
KOHTpOJbHass paboTa, dK3a-
OIIK-1.1, OMK-1.2, %% %i %g i% 11,12,13,21,22, | Henpedycnompe- | o MeH
OIIK-1.3 R A: 2' T 3.1,32,41,4.2 Hbl € MpecyCMOMPENBL | 3. vunoe: Texyuui KOHTPOJIb,

KOHTpOJbHast paboTa, 5K3a-
MeH




Ilepeuens ouenounvix cpeocme no oucyunaune (Mooysio)

JIUCKPETHAS MATEMATHKA

Min, éannoe

Max, éann06

Ouenounvie cpeo- K (bazoevtii (nosviuiennbwlii
cmea 0/1-60
YPOBEHD) YPOBEHD)
Pacuemno-ecpagpuueckan pa- 1 6/6/— 10/10/ —
ooma
Konumponvnasn paboma 2 12/12/12 20/20/20
Iocewyaemocmo — 6/6/6 10/10/10
Paboma na npaxmuueckux 3 6/6/12 10710720
3aHAMUAX
Camocmosamenvnasn paboma - 6/6/6 10/10/10
IK3amen 1 24124124 40/40/ 40
Hmozo: 60 100

B Tabnuie yka3aHbl TaHHBIE TSI OYHOM / OUHO-3a09HOM / 3204HOM opM 00yUESHHSL.




IlIkana ouenueanusn

Mudposoe
BbIpa:KeHHe

Bripa:keHue B
OaJuiax:

CioBecHoOe
BbIpaKeHHe

KpnTepnn OHCHKH UHAUKATOPOB NOCTUKCHHUSA IIPU (l)opMe KOHTPOJIA:

JK3aMeH / 3a4eT ¢ OIeHKOM

3a4dyeT

5

87 -100

OTInYHO
(3auTeHo)

OneHka «OTIMYHO» BBICTABISETCS CTYIEHTY, €CIM TEOPETUYECKOE CO-
JiepKaHue Kypca OCBOCHO TOJIHOCTBIO, 0€3 MpoOesoB; NCUEPIIbIBAOIIE,
MOCJIEZIOBATEIbHO, YETKO M JIOTMYECKH CTPOMHO HM3JaraeT MaTepua;
CBOOOJHO CIpaBIiIsieTCs C 3aJa4aMHd, BOINPOCAMHU W JAPYTHMMH BUAAMHU
MPUMEHEHUs 3HAHUI; UCTIOJIb3YEeT B OTBETE JOIMOJIHUTENbHBIN MaTepua
BCE€ TPEIYCMOTPEHHBIE MPOTPAMMOM 3a/IaHUS BBHITTOTHEHBI, KAYeCTBO UX
BBITIOJTHEHHS OIEHEHO YHCIOM OalljioB, OJIM3KUM K MaKCHMAaJIbHOMY;
aHAJIM3HUPYET TOJYyYEHHBIE PE3YJIbTAThI; MPOSIBISIET CAMOCTOSTELHOCTD
TIPH BHITIOJTHEHHUH 3aJIaHUI

74 - 86

Xoporo
(3auTeHo)

OneHka «XOpoIloy» BBICTABISAETCS CTYACHTY, €CIM TEOPETUYECKOE CO-
JiepKaHue Kypca OCBOCHO NOJHOCTBIO, HEOOXOIMMBIE MPaKTHUECKHUE
KOMIIETEHIIMK B OCHOBHOM C(OPMHPOBAHBI, BCE IPEIyCMOTPEHHBIC
nporpaMMoil oOyueHHs ydeOHbIe 3a/aHHs BBINIOJHEHBI, Ka4eCTBO HX
BBITIOJIHEHMSI JIOCTATOUYHO BbicOkoe. CTYJEHT TBEpAO 3HAET maTepual,
rPAaMOTHO M MO CYIIECTBY M3JIaraeT €ro, He JOIMycKas CYIIEeCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOMPOC.

60 - 73

VY nosineTBo-
PHUTEIEHO
(3auTeHo)

OHCHKa «YOOBJICTBOPUTEIILHO» BBICTABJISICTCA CTYACHTY, €CJIM TCOPCTHU-
YECKOC COACpKAaHMUEC KypCa OCBOCHO YaCTHYHO, HO HpOGCJ’ILI HC HOCAT
CYHICCTBCHHOI'O XapaKTepa, OOJILIITMHCTBO MNpeaAyCMOTPCHHBIX IIPO-
FpaMMOﬁ SaHaHI/Iﬁ BBIIIOJIHCHO, HO B HUX MMCIOTCA OI_HI/I6KI/I, IIpu OTBCTEC
Ha IIOCTaBJICHHBLIN BOIIPOC CTYACHT AOITYCKA€T HCTOYHOCTHU, HEAOCTA-
TOYHO IIPAaBUJIbHBIC (bOpMy.TII/IpOBKI/I, HaGJ’IIO,Z[aIOTCSI HapyUICHUA JIOTHYC-
CKOM TMOCJICA0BATCIIbHOCTU B U3JIOXKCHHHU TPOrPaAMMHOI'O MaTCpHraJia.

OneHka «3a4Te€HO» BBICTABIIAETCS CTY-
JIEHTY, €CJI OTBETHI Ha BOIIPOCHI IO Te-
MaM JUCLUUIUIMHBI TOCJIEI0BATENbHBI,
JIOTUYECKH W3JIOKEHBI, JIOMYCKaIOTCS
HE3HAYUTENbHbIE HEIO0YETHl B OTBETE
CTYACHTa, TaKHe KaK OTCYTCTBHE Camo-
CTOSATENBHOTO BBIBOJA, PEUYEBBIE OLIMO-
KM U TIp.

Hwuxe 60

Heynosne-
TBOPUTEIBHO
(HE 3a4TeHO)

O1eHKa «HEyIOBIETBOPUTEIHHO)» BBICTABIIAETCS CTYJACHTY, €CIIM OH HE
3HAET 3HAYMTEIBHON YacTH MPOrPaMMHOIO Marepuasa, JOIyCKaeT Cy-
[IECTBEHHbIE OIINOKH, HEYBEPEHHO, C OOJBIINMH 3aTPyJHEHUSMH BbI-
MOJIHSAET MPAaKTHYECKUE pabOThl, HEOOXOIUMBIE MPAKTUUYECKUE KOMIIe-
TEHIMH HE Cc()OpMHUPOBAHbBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX MPO-
rpaMMoil o0yueHus1 yueOHbIX 3aJJaHUI HE BBIMOJIHEHO, KAYeCTBO UX BbI-
MOJIHEHUS OLIEHEHO YHCIIOM 0ayioB, OJIM3KUM K MUHHUMAJILHOMY

OneHka «HE 3a4TEHO» BBICTABISIETCS
CTYACHTY, €CIM CTYIAEHT HE 3HaeT OcC-
HOBHBIX IOHATHH TEMBI IUCLUIUINHBI,
HE OTBEYaeT Ha JIOMOJHUTENbHBIE U
HABOJAIIUE BOIIPOCHI NMpenoaBaTes.




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepanun
HmwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((hunan)
beaeparbHOTO TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHUA
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxynvmem YnpaenieHus u amomamu3ayuu
Kagpeopa mamemamuxu

Hanpasnenue noaroropku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHAS TEXHUKA
[Tpodumns: Asmomamuszuposannsle cucmemvbl 00pabomxu UHGoOpMayuL u YRpasieHus

YTBEPX/IAIO

~

L~
3aB.xadenpoit nfp}:/’z\/ T Makycea
« 19 »__ anpens 2019 r.

DK3aMeHaAMOHHBII ouaer Ne 1

[0 IUCHHUIINHE JIUCKPETHAS MATEMATHUKA
1. MuoxectBa. CriocoObI 3a1aHus MHOKeCTB. OCHOBHBIE PUHITUIIBL.
2. OUKTUBHBIC U CYNICCTBECHHBIC TIepeMeHHbIC. PaBeHCTBO OyIJIeBBIX (DYHKIIHIA.

CocraBureJb = 'é 0.B. lllemenoBa

MuHucTepcTBO HayKu U Bhiciero oopasosanus Poccuiickoit denepannn
HmxHekaMCKuit XUMUKO-TEXHOJOTUYECKUN UHCTUTYT ((uiinan)
(beaeparbHOT0 TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICLIIET0 00pa3oBaHMs
«Ka3zaHCcKknii HalMOHAJIBHBIN MCCIIE0BATENBCKAA TEXHOJIOTMYECKUN YHUBEPCUTET)

Daxyremem Ynpasnenus u agmomamusayuu
Kageopa mamemamuxu

Hanpasnenue noarorosku:___09.03.01 HWudopMaTHKA ¥ BHIYHCIUTEIbHAS TEXHUKA
[Tpoduns: Asmomamuszuposannsle cucmembl 00pabomKyu unGopmayuu u YnpaeieHus

YTBEPXJIAIO

/‘7,
3aB.kadeapoii 17[/7\/ __T.I'. Makycesa
« 19 » anpens 2019 r.

DK3aMeHAMOHHBIN OunjieT Ne 2
00 JUCHUILUINHE JIHCKPETHASA MATEMATHKA

1. Oneparuu Hag MHOKecTBaMHu. /{narpammer Benna.
2. Meron HeonpeaeneHHbIX K03 dunuentos. [locrpoenue nonunoma XKeraakuHa.

CocTaBuUTEIb 2 'é ! 0.B. lllemesioBa




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepanun
HmwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((hunan)
deaepanrbHOTO TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHUS
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxynvmem YnpaenieHus u amomamu3ayuu
Kagpeopa mamemamuxu

Hanpasnenue noaroropku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHAS] TEXHUKA
[Tpodumns: Asmomamuszuposannsle cucmemvbl 00padomxy UHGOpMAYUL U VRPAGICHUS

YTBEPXJAIO

/‘7,
3aB.kadeapoit 177?’//7\/ __ T.I'. Makycesa
« 19 » anpeas 2019 r.

DK3aMeHAMOHHBIN OueT Ne 3

IO JUCHUIIJIMHC ﬂHCKPET HAA MATEMATHKA
1. CpoiicTBa ornepanuii HaJ MHOKECTBaMHU.
2. OCHOBHBIE TIOHSATHUS TCOPUH rPadoB.

YA

CocrTaBurteib 0O.B. lllemesioBa

MuHucTepcTBO HayKy U BhIciero oopasosanus Poccuiickoit denepannu
HuxHexaMCKuil XUMUKO-TEXHOJIOTHUECKU HHCTUTYT ((unuan)
beneparbHOTO rOCYIaPCTBEHHOTO OI0IKETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUA
«Ka3zaHCKui HAIMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxyremem Ynpasnenus u agmomamusayuu
Kageopa mamemamuxu

Hanpasnenue noarotosku:__09.03.01 HWudopMaTHKA ¥ BIYHCIUTEIbHAS TEXHUKA
[Tpoduns: Asmomamusuposannvie cucmemovl 0opadbomku UHGoOpMayUU U YnpaeieHus

YTBEPXJIAIO

/‘7,
3aB.kadepoii 174//7\/ __T.I'. Makycesa
« 19 » anpens 2019 r.

DK3aMeHAIIHOHHBIN 0nJieT Ne 4

00 JUCHUILUINHE JHCKPETHAA MATEMATHKA

1. JlekapToBo mpousBeneHrne MHOKECTB. OTHOIICHUS Ha MHOXKECTBAX.
2. Marpwura paccrostauii B rpadax. OnpepeneHue B rpadgax MapmpyToB HYKHOW JTHHEIL.

CocTaBuUTEIb " 'é ! 0.B. lllemesioBa




MuHHCTEpCTBO HAyKH U BBICIIEro oOpazoBanus Poccuiickoit denepannu
HmwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((hunan)
deaepanrbHOTO TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHUA
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxynvmem Ynpaenienus u asmomamuzayuu
Kagpeopa mamemamuxu

Hanpasnenue noaroropku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHAS] TEXHUKA
[Tpodumns: Asmomamuszuposannsle cucmemvbl 00pabomxu UHGoOpMayuL u YRpasieHus

YTBEPX/IAIO

~

L~
3aB.xadenpoit 17”4}7\/ T Makycea
« 19 »__ anpens 2019 r.

DK3aMeHAIlMOHHBIN ouJieT Ne 5

0  JUCIHUIIIINHE JIUCKPETHAS MATEMATHUKA

1. CiocoObI 3a1aHUs OTHOLIEHHIA.
2. Paznoxenue OyneBbix QyHKIHH 10 TepeMeHHBIM. Teopema 0 pa3ioKeHU .

CocraBurteib " 'é ! 0O.B. lllemesioBa

MuHucTepcTBO HayKu U Bbiciiero oopasosanus Poccuiickoit denepannu
HmxHekaMCKuit XUMUKO-TEXHOJOTUYECKUN UHCTUTYT ((uiinan)
(beaeparbHOT0 TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICLIIET0 00pa3oBaHMs
«Ka3zaHCcknii HallMOHAJIBHBIN MCCIIEI0BATEIBCKAN TEXHOJIOTMYECKUN YHUBEPCUTET

Daxyremem Ynpasnenus u agmomamusayuu
Kageopa mamemamuxu

Hanpasnenue noarorosku:___09.03.01 HWudopMaTHKA ¥ BHIYHCIUTEIbHAS TEXHUKA
[Tpoduns: Asmomamuzuposannsle cucmembl 00pabomKyu unGopmayuu U YnpasieHus

YTBEPXJIAIO

~

3aB.kadeapoit _ - T.I'. MakyceBa
« 19 »__ anpens 2019 r.

DK3aMeHAIIHOHHBIN 0nJieT Ne 6

00 JUCIHUIIINHE JIHCKPETHAS MATEMATHKA

1. Onepanuu Ha OMHAPHBIMU OTHOLIEHUSIMHU.
2. Mapmpytsl. [Tytu. Lenn. Luxmbr. CBsI3aHHOCTS.

CocraBureJb '4é 0.B. lllemenoBa




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepanun
HmwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((hunan)
beaeparbHOTO TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHUA
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxynvmem YnpaenieHus u amomamu3ayuu
Kagpeopa mamemamuxu

Hanpasnenue noaroropku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHAS TEXHUKA
[Tpodumns: Asmomamuszuposannsle cucmemvbl 00pabomxu UHGoOpMayuL u YRpasieHus

YTBEPX/IAIO

~

L~
3aB.xadenpoit 17”4}7\/ T Makycea
« 19 »__ anpens 2019 r.

DK3aMeHAIlMOHHBIN ouJieT Ne 7

0 JUCHUIIJIMHC ﬂHCKPET HAA MATEMATHKA
1. CBolicTBa OTHOIIIEHUIA.
2. JH®, CAH®. Criocobsr moctpoenust CJIHD.

CocraBureJb = 'é 0.B. lllemenoBa

MuHucTepcTBO HayKu U Bbiciiero oopasosanus Poccuiickoit denepannu
HmxHekaMCKui XUMHKO-TEXHOJIOTMUECKUI MHCTUTYT ((puiinain)
(beaeparbHOT0 TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICLIIET0 00pa3oBaHMs
«Ka3zaHCcKknii HalMOHAJIBHBIN MCCIIE0BATENBCKAA TEXHOJIOTMYECKUN YHUBEPCUTET)

Daxyremem Ynpasnenus u agmomamusayuu
Kageopa mamemamuxu

Hanpasnenue noarorosku:___09.03.01 HWudopMaTHKA ¥ BHIYHCIUTEIbHAS TEXHUKA
[Tpoduns: Asmomamuszuposannsle cucmembl 00pabomKyu unGopmayuu u YnpaeieHus

YTBEPXJIAIO

/‘7,
3aB.kadeapoii 17{[/7\/ __T.I'. Makycesa
« 19 » anpens 2019 r.

DK3aMeHAIIMOHHBIN OnJieT Ne 8
00 JUCHUILUINHE JIHCKPETHASA MATEMATHKA

1. CpoiicTBa MaTpuI] OMHAPHBIX OTHOLICHUH.
2. CriocoOwI 3a1anust rpadoB.

CocTaBuUTEIb = 'é ! 0.B. lllemesioBa




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepanun
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((hunan)
deaepanrbHOTO TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHUA
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxynvmem YnpaenieHus u amomamu3ayuu
Kagpeopa mamemamuxu

Hanpasnenue noaroropku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHAS] TEXHUKA
[Tpodumns: Asmomamuszuposannsle cucmemvbl 00pabomxu UHGoOpMayuL u YRpasieHus

YTBEPX/IAIO

~

L~
3aB.xadenpoit 17”4}7\/ T Makycea
« 19 »__ anpens 2019 r.

DK3aMeHAIlMOHHBIN ouJier Ne 9

0 JTUCIHUIUIMHE JIUCKPETHAA MATEMATHUKA
1. Cucrema HaTypallbHBIX Yyucell. MeTO] MaTeMaTUYECKON MHTYKITHH.
2. Onepanuu Haja rpadamu.

CocraBureJb = 'é 0.B. lllemenoBa

MuHucTepcTBO HayKu U Bbiciiero oopasosanus Poccuiickoit denepannu
HmxHekaMCKuit XUMUKO-TEXHOJOTUYECKUN UHCTUTYT ((uiinan)
(beaeparbHOT0 TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICLIIET0 00pa3oBaHMs
«Ka3zaHCcknii HalMOHAIBHBIM HCCIIEN0BATEIbCKUNA TEXHOJIOTMYECKUN YHUBEPCUTET)

Daxyremem Ynpasnenus u agmomamusayuu
Kageopa mamemamuxu

Hanpasnenue noarorosku:___09.03.01 HWudopMaTHKA ¥ BHIYHCIUTEIbHAS TEXHUKA
[Tpoduns: Asmomamuszuposannsle cucmembl 00pabomKyu unGopmayuu u YnpaeieHus

YTBEPXJIAIO

/‘7,
3aB.kadeapoii 17{[/7\/ __T.I'. Makycesa
« 19 » anpens 2019 r.

IK3aMeHALHOHHBIN 0njier Ne 10

[0 JHUCLUIIIUHE JINCKPETHAS MATEMATHKA
1. DnemenTsl komOMHATOpUKH. OCHOBHBIC ONIpeneTeHuUs U (HOPMYIbI KOMOMHATOPUKH.
2. I3omophusm rpados.

CocraBureJb '4é 0.B. lllemenoBa




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepanun
HmwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((hunan)
beaepanrbHOT0 TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHUA
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxynvmem YnpaenieHus u amomamu3ayuu
Kagpeopa mamemamuxu

Hanpasnenue noaroropku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHAS] TEXHUKA
[Tpodumns: Asmomamuszuposannsle cucmemvbl 00pabomxu UHGoOpMayuy u YRpasieHus

YTBEPX/IAIO

~

L~
3aB.xadenpoit nfp}:/’z\/ T Makycea
« 19 »__ anpens 2019 r.

IK3aMeHALUOHHBIN oniter Ne 11

o AUCHUIINHE JIUCKPETHAA MATEMATHKA
1. Anre6pa noruku. OCHOBHBIE OTepaluy alreOpbl JOTHKH.
2. OcHoBHbIe 351eMeHTHI TpadoB. [loarpadwr.

CocraBureJb = 'é 0.B. lllemenoBa

MuHucTepcTBO HayKu U Bbiciiero oopasosanus Poccuiickoit denepannu
HmxHekaMCKui XUMHKO-TEXHOJOTMUECKUI MHCTUTYT ((uiinain)
(beaeparbHOT0 TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICLIIET0 00pa3oBaHMs
«Ka3zaHCcKknii HalMOHAJIBHBIN MCCIIE0BATENBCKAA TEXHOJIOTMYECKUN YHUBEPCUTET)

Daxyremem Ynpasnenus u agmomamusayuu
Kageopa mamemamuxu

Hanpasnenue noarorosku:___09.03.01 HWudopMaTHKA ¥ BHIYHCIUTEIbHAS TEXHUKA
[Tpoduns: Asmomamuszuposannsle cucmembl 00pabomKyu unGopmayuu u YnpaeieHus

YTBEPXJIAIO

/‘7,
3aB.kadeapoii 17[/7\/ __T.I'. Makycesa
« 19 » anpens 2019 r.

JK3aMeHALMOHHBIN Omiaer Ne 12
00 JUCHUILUINHE JIHCKPETHASA MATEMATHKA

1. byneBbl pynkuuu (pyHKIUYU JToTUKH). Peanuzanust pyHkuuii hpopmynamu.
2. Marpuua paccrosiuii B rpagax. Onpenenenue B rpadax MapipyToB HyKHOH JTHHBIL.

CocTaBuUTEIb 2 'é ! 0.B. lllemesioBa




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepanun
HmwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((hunan)
deaepanrbHOTO TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHUA
«Ka3zaHCKuii HAlTMOHAIBHBIN UCCIIEOBATEIbCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynvmem YnpaenieHus u amomamu3ayuu
Kagpeopa mamemamuxu

Hanpasnenue noaroropku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHAS] TEXHUKA
[Tpodumns: Asmomamuszuposannsle cucmemvbl 00pabomxu UHGoOpMayuL u YRpasieHus

YTBEPX/IAIO

~

L~
3aB.xadenpoit 17”4}7\/ T Makycea
« 19 »__ anpens 2019 r.

IK3aMeHAHOHHBIN ouiter Ne 13

o AUCHUIINHE JIUCKPETHAA MATEMATHKA
1. CpoiicTBa 3neMeHTapHBIX QYHKIIHI anreOpbl TOTHKH.
2. JlekapToBO Mpou3BeACHHE MHOXKECTB. OTHOIIICHUS HA MHOKECTBAX.

CocraBureJb = 'é 0.B. lllemenoBa

MuHucTepcTBO HayKu U Bbiciiero oopasosanus Poccuiickoit denepannu
HmxHekaMCKuit XUMUKO-TEXHOJOTUYECKUN UHCTUTYT ((uiinan)
(beaepanrbHOT0 TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICLIIET0 00pa3oBaHMs
«Ka3zaHCcKknii HalMOHAJIBHBIN MCCIIE0BATENBCKAA TEXHOJIOTMYECKUN YHUBEPCUTET)

Daxyremem Ynpasnenus u agmomamusayuu
Kageopa mamemamuxu

Hamnpasnenue noarorosku:__09.03.01 HWudopMaTHKA ¥ BHIYHCIUTEIbHAS TEXHUKA
[Tpoduns: Asmomamuszuposannsle cucmembl 00pabomKyu unGopmayuu u YnpaeieHus

YTBEPXJIAIO

/‘7,
3aB.kadeapoii 17{[/7\/ __T.I'. Makycesa
« 19 » anpens 2019 r.

IK3aMeHALNOHHBIN OujieT Ne 14

0 JUCHUIIIIMHEC ﬂHCR'PETHAH MATEMATUKA
1. KH®, CKH®. Cnioco6sr moctpoenuss CKHO.
2. CriocoObI 3a4aHUs] OTHOILLIEHUIA.

CocraBureJb '4é 0.B. lllemenoBa




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepanun
HmwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huiinan)
deaepanrbHOTO TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHUA
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxynvmem YnpaenieHus u amomamu3ayuu
Kagpeopa mamemamuxu

Hanpasnenue noaroropku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHAS TEXHUKA
[Tpodumns: Asmomamuszuposannsle cucmemvbl 00pabomxu UHGoOpMayuL u YRpasieHus

YTBEPX/IAIO

~

L~
3aB.xadenpoit 17”4}7\/ T Makycea
« 19 »__ anpens 2019 r.

IK3aMeHALUOHHBIN outer Ne 15

[0 IUCHHUIINHE JIUCKPETHAS MATEMATHUKA
1. Anre6pa XKerankuna. [Tomunom Xerankuna.
2. CpoiicTBa OMHAPHBIX OTHOIICHUH.

CocraBureJb = 'é 0.B. lllemenoBa

MuHucTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepannu
HmxHekaMCKuit XUMUKO-TEXHOJOTUYECKUN UHCTUTYT ((uiinan)
(beaeparbHOT0 TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICLIIET0 00pa3oBaHMs
«Ka3zaHCcKknii HalMOHAJIBHBIN MCCIIE0BATENBCKAA TEXHOJIOTMYECKUN YHUBEPCUTET)

Daxyremem Ynpasnenus u agmomamusayuu
Kageopa mamemamuxu

Hanpasnenue noarorosku:___09.03.01 HWudopMaTHKA ¥ BHIYHCIUTEIbHAS TEXHUKA
[Tpoduns: Asmomamuszuposannsle cucmembl 00pabomKyu unGopmayuu u YnpaeieHus

YTBEPXJIAIO

/‘7,
3aB.kadeapoii 17{[/7\/ __T.I'. Makycesa
« 19 » anpens 2019 r.

IK3aMeHALHOHHBIN 0njier Ne 16
00 JUCHUILUINHE JIHCKPETHASA MATEMATHKA

1. KonrakTHsle cxeMbl. [locTpoeHrie MUHUMaIbHBIX KOHTAKTHBIX CXEM.
2. Mapupytsl. [lytu. Lenu. Luxibl. CBSI3aHHOCTS.

CocTaBuUTEIb = 'é ! 0.B. lllemesioBa




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepanun
HmwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((hunan)
deaepanrbHOTO TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHUA
«Ka3zaHCcKkui HallMOHAIBHBIN UCCIIEI0BATEILCKUIM TEXHOJIOTMYECKUIT YHUBEPCUTET

Daxynvmem YnpaenieHus u amomamu3ayuu
Kagpeopa mamemamuxu

Hanpasnenue noaroropku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHAS] TEXHUKA
[Tpodumns: Asmomamuszuposannsle cucmemvbl 00pabomxu UHGoOpMayuL u YRpasieHus

YTBEPX/IAIO

~

L~
3aB.xadenpoit 17”4}7\/ T Makycea
« 19 »__ anpens 2019 r.

IK3aMeHALUOHHBIN oniter Ne 17

N0 JUCUUIUIMHE JHCKPETHAS MATEMATHKA
1. dyHKIMOHABHO MOJHBIE CUCTEMBI OyNeBbIX pyHKLIUH. BaxxHele 3aMKHYTbIE KJIACChI.
Teopema 0 pyHKIIMOHAIBHON OJTHOTE.
2. CucreMa HaTypaJIbHBIX yncesl. MeToJ MaTeMaTHYeCKO MHIYKIHUH.

CocraBurteib " 'é ! 0O.B. lllemesioBa

MuHucTepcTBO HayKu U Beiciero oopasosanus Poccuiickoit ®denepanun
HmxHekaMCKuit XUMUKO-TEXHOJOTUYECKUN UHCTUTYT ((uiinan)
(beaeparbHOT0 TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICLIIET0 00pa3oBaHMs
«Ka3zaHCcKknii HalMOHAJIBHBIN MCCIIE0BATENBCKAA TEXHOJIOTMYECKUN YHUBEPCUTET)

Daxyremem Ynpasnenus u agmomamusayuu
Kageopa mamemamuxu

Hanpasnenue noarorosku:___09.03.01 HWudopMaTHKA ¥ BHIYHCIUTEIbHAS TEXHUKA
[Tpoduns: Asmomamuszuposannsle cucmembl 00pabomKyu unGopmayuu u YnpaeieHus

YTBEPXJIAIO

/‘7,
3aB.kadeapoii 17{[/7\/ __T.I'. Makycesa
« 19 » anpens 2019 r.

IK3aMeHALHOHHBIN Onjier Ne 18
00 JUCHUILUINHE JIHCKPETHASA MATEMATHKA

1. K-3naunas noruka. [lepexmouarenbubie (K-3Ha4HBIX) QYHKIINH.
2. B3pemiennsle rpadul. IHTEpIipeTaus Becos.

CocTaBuUTEIb = 'é ! 0.B. lllemesioBa




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepanun
HmwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((hunan)
deaepanrbHOTO TOCYIAPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHUS
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxynvmem YnpaenieHus u amomamu3ayuu
Kagpeopa mamemamuxu

Hanpasnenue noaroropku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHAS] TEXHUKA
[Tpodumns: Asmomamuszuposannsle cucmemvbl 00padbomxy UHGOpMayUL U YIPAGIICHUS

YTBEPX/IAIO

~

L~
3aB.xadenpoit 17”4}7\/ T Makycea
« 19 »__ anpens 2019 r.

IK3aMeHALUOHHBIN Ouiier Ne 19

0  JUCIHUIIIINHE JIUCKPETHAS MATEMATHUKA
1. DnemenTapHbie QyHKIMH K-3HAUHO# JIOTHKH.
2. OmpenieneHne KpaT4aiIiero myTH B ceTH. AnroputM JledKCTpehl.

CocraBureJb = 'é 0.B. lllemenoBa

MuHuCTepCTBO HAYKHU U BhIcIero oopasosanus Poccuiickoit denepanuu
HwxHEeKaMCKHN XHMHKO-TEXHOJIOTHYSCKUIA HHCTUTYT ((huimai)
(benepasbHOro rocy1apcTBEHHOr0 OI0PKETHOI0 00pa30BaTEIbHOIO YUPEHK ICHHS
BBICILIETO 00pa30BaHUs
«KazaHcknii HaMOHAJIBHBIN UCCIIEN0BATEIbCKUNA TEXHOIOITMUECKUNA YHUBEPCUTET

Dakyremem Ynpasienus u agmomamuzayuu
Kageopa mamemamuxu

Hanpasnenue noarorosku:__09.03.01 HudopmMaTiKa M BLIYUCIUTEIbHAS TEXHUKA
[Tpodumns: Asmomamusuposannvle cucmemvbl 0opabomku undopmayuu u YnpasieHus

YTBEPXJIAIO

~

L~
3aB.kadenpoii 17//7\/ _TT. Makycesa
« 19 »_ anpers 2019 rt.

DK3aMeHaAMOHHBIN oOnsietr Ne 20
[0 JIUCIUIIINHE JIVICKPETHAS MATEMATHKA

1. AnropuT™ Hax0XIEHUSI MAKCUMAJIBHOTO ITyTH.
2. CoBepiieHHBIE POPMBI TEPEKITIOYATETHHBIX ()YHKITHHA.

CocraBureJb '4é 0.B. lllemenoBa




IK3aMeH

Max 40
0aJ1710B

KpnTepnn OLHCHKH YCTHBLIX OTBETOB Oﬁy‘lalOHIHXCﬂ

Banasl

OTBeT OlLICHMBACTCSI OTMETKO# «5», €Clii 00yUYaIONIHMIACS: TTOJIHO PACKPBLT COJEepKa-
HHUE MaTepuaia B 00beMe, IPeIyCMOTPEHHOM MPOTrPaMMON; U3JI0KUII MaTepral rpa-
MOTHBIM SI3BIKOM, TOYHO UCIIOJIB3Ysl SKOHOMETPHUECKYIO TEPMHHOJIOTHUIO U CHMBOJTH-
KY, B ONPEACIICHHOW JOTMYeCKON MOCIeI0BATEIbHOCTH;, MIPABIIILHO BBITIOIHUI PH-
CYHKH, YepTEeXH, rpaduKu, COMYTCTBYIOUINE OTBETY; MOKa3all YMEHHE WILTFOCTPHPO-
BaTh TEOPHUIO KOHKPETHBIMM IIPUMEpPaMU, IIPUMEHITh €€ B HOBOM CUTYallUU IIPU BBI-
MOJTHEHUHU TIPAKTUYECKOTO 3aJ[aHUsT; IPOJIEMOHCTPHPOBAJl 3HAHUE TEOPUHU pPaHee U3Y-
YEHHBIX COITYTCTBYIOUIMX TEM, C(HOPMUPOBAHHOCTh U YCTOWYHBOCTH HCIIOIB3YEMbIX
IpU OTBETE YMEHUI M HABBIKOB, OTBEYa] CAMOCTOSTEILHO, 0€3 HABOISIIUX BOIPO-
COB IIperiogaBaTejsA; BO3MOXHBI O/JHA — ABC HCTOYHOCTH IIPU OCBCHICHUC BTOPOCTC-
MICHHBIX BOIPOCOB WJIM B BBIKJIAJIKaX, KOTOPbIE O0YYAFOIIUICS JIETKO UCIPABUII I10-
cie 3aMmevaHus npenojaasarens, oT 86 10 100 % ydeOHOoro MaTepuana.

35-40
OayIoB

OTBeT OLICHUBAETCSI 0TMETKOM «4», €Clli YIOBIETBOPSET B OCHOBHOM TPeOOBaHUAM
Ha OLIEHKY «5», HO IPU 3TOM MMEET HEKOTOPbIE U3 HEAOCTATKOB: B M3JIOKEHUHU JO-
IyIIeHbl HeOobIIe Tpo0ebl, He NCKa3UBIIee YIKOHOMETPHUECKOE CO/IepPIKaHUEe OT-
BeTa; JONYUICHbI OJIUH — JBa HEJl0YeTa MPU OCBELIEHUH OCHOBHOI'O COJEpPXKAaHUS OT-
BETA, UCIPABJICHHBIE M10CJIE 3aMEYaHMsI IIPEoAaBaTes; JOMyIIeHbI OmnOKa uiu 6o-
Jee IBYX HEeJI0YETOB IPH OCBEIEHUH BTOPOCTETIEHHBIX BOIIPOCOB MM B BBIKJIAJIKAX,
JIETKO WCIIPABJICHHBIC MMOCIIe 3aMeYaHus nperoaasarens, oT 74 no 83 % ydeOHOTO
MaTepHaa.

30-34
Oayuia

OtMeTKa «3» CTaBHUTCA B CICIAYIONIUX CIydasx: HEMOJIHO PACKPBITO COJCpIKAHUE
Mmarepuaia (ColIep)KaHhe H3JI0KEHO (hparMeHTapHO, HE BCErna IOCIEI0BATENbHO),
HO TIOKa3aHO O0IIee MOHUMaHKUE BOMPOCAa M MPOJASMOHCTPUPOBAHBI YMEHHSI, TOCTa-
TOYHBIC JUISI YCBOCHHS MPOTPAMMHOIO MaTepuaia; UMEIUCh 3aTPYAHCHUS WU J10-
MMyIICHBL olIMOKHU B OMpCACICHUU TCPMHUHOJIOIMHU JUCHUIIIMHBI, YCPTECI)KAx, BbIKJIAI-
Kax, MCIIPABJICHHBIE MOCJIEe HECKOJBKUX HABOJSIIUX BOIPOCOB MpEnoaaBareis; o0y-
anOIHI/IfICSI HC CIIpaBWJICA C IPUMCHCHUEM TCOPHUH B HOBOU CUTyalluu IIPU BBIIIOJHEC-
HUU TPAKTHYECKOTO 3aJaHUsl, HO BBITOTHIII 3a/IaHUsl 003aTeIbHOTO YPOBHSI CIIOXK-
HOCTHU IIO0 I[aHHOﬁ TEME, NPHU JOCTATOYHOM 3HAHUU TCOPECTUUCCKOro Marcpualia BbI-
sBJIEHA HEAOCTaTOYHas C(hOPMUPOBAHHOCTH OCHOBHBIX YMEHHUI U HaBBIKOB, 0T 60 10
73 % ydeOHOrO Marepuaa.

24 — 29
OaJUIOB

OTMeTKa «2)» CTAaBUTCS B CIEAYIOIIUX CIIY4asx: HE PACKPBITO OCHOBHOE COJIEpKaHUE
yueOHOro mMarepuana; oOHapyKeHO He3HaHue oOydaromuMmcst Oosblied uin Hanbo-
Jee BaKHOM YacTH y4eOHOro marepuaia; JOMYIICHbI OIIMOKHY B OMpEeAETICHUN MOHS-
THfI, IIpU UCIIOJB30BaHWU TCPMHUHOJIOTHU JUCHHUIJIMHBI, B PUCYHKaX, YCPTECIKAX WA
rpadukax, B BBIKJIAJIKaX, KOTOpble HE HMCIPABJIECHbI MOCIE HECKOJIbKUX HAaBOISIIUX
BOIIPOCOB TpenoaaBaTessi, MeHee 60 % yueOHOro mMaTepuaia.

1-23 oan-
ja

Oo6mas kaaccupukanus omUOOK

[Ipu onenke 3HaHWN M YMEHMH y4alllMXCsl YYHUTBHIBAIOTCA Bce OMOKM (IpyOble M HerpyObie) u

HEIOYETHI.

I'pyObIiMHu cunTalOTCs OMIMOKM: HE3HAHUE OIPEIEIICHHUS OCHOBHBIX IOHATHI, 3aKOHOB, IpaBUII,
OCHOBHBIX MOJIOKEHUI Teopuu, He3HaHue (GopmyJ, oOIENPUHATHIX CUMBOJIOB 0003HAUEHUN BEJIH-
YUH, JUHULl UX U3MEPEHUs; HE3HAHNE HAUMEHOBAHUN €IVHUL U3MEPEHMS; HCYMEHHUE BbIICIUTD B
OTBETE IT1aBHOE; HEYMEHUE IPUMEHATh 3HaHM, AITOPUTMBI Ul PELICHUS 3a]a4; HEyMEHHUE JeaTh
BBIBOJIbI U 00O0OIIEHNUS; HEYMEHUE YUTaTh U CTPOUTH IpauKu; HEYyMEHHUE MOJIb30BaThCs NEPBOMC-
TOYHHUKAMH, Y4€OHUKOM M CIIPaBOYHUKAMU; TIOTEPsI KOPHS UM COXpaHEHHE MOCTOPOHHEr0 KOPHS;




oTOpacbiBaHue 0e3 OOBSICHEHUH OJHOTO W3 HHUX; PAaBHO3HAYHBIE UM OIIMOKU; BBIYMCIUTEIHHBIE
OIINOKH, €CITH OHH HE SIBJISFOTCS OIMMCKOM; IOTHYECKHUE OIIUOKH.

K HerpyObIM oIIMOKAM OTHOCSITCSI: HETOYHOCTH (DOPMYJIMPOBOK, OMPEACIICHUH, MOHSATHH, TEO-
pui, BBI3BaHHAs HETIOJHOTOM OXBaTa OCHOBHBIX MPU3HAKOB OMPEACIIEMOro MOHITHS WU 3aMEHOM
OJIHOTO-JIBYX M3 THX NMPU3HAKOB BTOPOCTENEHHBIMHU; HETOYHOCTh TpaduKa; HepalHOHATBHBINA Me-
TOJ PEIICHHS 3a/1a4d WJIM HEJOCTATOYHO MPOAYMAaHHBIN IJIaH OTBETa (HapyIICHUE JIOTUKH, ITOAME-
Ha OTACNBHBIX OCHOBHBIX BOIPOCOB BTOPOCTENEHHBIMH); HEpPAIMOHATLHBIC METOIBI PabOTHI CO
CIIPAaBOYHOW M JPYTOM JIMTEPATYpOr; HEYMEHHUE pellaTh 3a/1a4M, BHITIONHATH 33JIaHUs B OOITIIEM BH-
Ie.

Henoyeramu siBJSIIOTCSI: HEPAIIMOHAIBHBIE TPUEMbI BRIYMCICHHH U MpeoOpa3oBaHuii; HEOpeKHOE
BBITIOJTHEHHE 3aMUCeH, YepTeKel, CXeM, rpaduKoB.



MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepanun
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((hunnan) geaepaabHOT0 TOCyAapCTBEHHOTO
OIOJKETHOTO 00pa30BaTENBHOTO YUPEIKICHUS
BBICIIIEr0 00pa30oBaHUs
«Ka3zaHCKuii HALIMOHAJIbHBIN UCCIIEI0BATEIbCKUI TEXHOIOTUYECKU YHUBEPCUTET»

Daxynvmem YnpaenieHus u amomamu3ayuu
Kagpeopa mamemamuxu

Hanpasnenue noaroropku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHAS TEXHUKA

[Tpoduns: Asmomamuzuposantvle cucmembl 00padomxu uHGopmayuy u ynpasieHus

KommnuiekT 3aianuii 1J11 KOHTPOJILHO padoThI

10 JUCUUIUIMHE _ J[UCKPETHAS MATEMATHKA

Dopma 00yueHus: OUHAA, OUHO-3A0UHASA

Tema 1. Inemenmot meopuu cpadhoe

Bapuanr _1_

3aganue 1. IlocTpoiiTe MaTpuibl CMEXHOCTH M  HMHIMAEGHTHOocTH s rpada G
leJGzUGg

Gz GS

G
) 2
1 <3 4< 2 »e 4
4 3 5

3ananue 2. H-rpad 3aman kooparHaTaMu BEPIIUH U CIIMCKOM pebep

Bep. X y Crnucok pebep
X1 1 3 (Xl,Xz), (X]_,X4),
X2 3 5 (X2,X3), (X2,X4),
X3 4 2 (X2,Xs), (X2,Xs),
Xy 2 2 (X3,X4), (X3,Xs),
Xs 3 0 (X3,X6), (X4,Xs)
Xe 5 5

[TocTpouts rpad Ha iockoctu OXY U HaWTH:
1) Tabnuiy cTeneneit BepIivH;
2) MaTpuIly CMEXHOCTH;
3) MaTpuIly MHIIUJIEHTHOCTH;
4) Tabnuily paccTosiHuii B rpade;
5) panuyc u 1ieHTp rpada;
6) (ecnu ectb) DiliepoB U ['aMHIIBTOHOB LIUKJIBI.
7) ompenenuTh KOJWYSCTBO MAPIIPYTOB JUTMHBI 3 M BBINHACATH BCE MAPIIPYTHI JUTHHBI 3 C
HAYaJiOM B BEPIIHHE Xs.



3ananue 3. [lo 3amanHoi Marpuie BecoB Q rpada G HaillTu BeIWYMHY MUHMMAJIbLHOTO MYTH U
CaM IyTh OT BEPILIHHBI X, 10 BEPUIUHBI X, [0 alrOpUTMY JleHKCTpHI.

X X, X5 X, X5 X5 X
X |— ®© 9 o o o o
X, oo — o 11 5 10 oo
X |o 4 - 3 6 7 o

Q=
X, |®© © o — o©o o 5
X |0 © o 7 — 5 18
X |0 © o o o - 4
X;]®© o© o o oo o -—

Bapuanr _2_

3ananue 1. [TocTpoiiTe MaTpHIlbl CMEKHOCTH U HHIMACHTHOCTH TSt Tpada G: G1UG,UGs.

G G
o ? 2 5
3 e 2 1 3 ve 2
4 3 1
3aEaHI/Ie 2. H-rpa(b 3aJaH KoopAnHaTaMH BEPHINMH U CITMCKOM peﬁep

Bepm. X y Crmcoxk pebep

X2 6 7 (XZ’X]_)! (X21X4)’

X3 2 4 (XZ,X6), (XZaXS)’

X4 3 1 (X31X4)| (X31X5)1

X5 5 5 (X3,X6), (X41X5)

Xs 7 8

[Toctpouts rpag Ha miockoctu OXY u HalTH:
1) Tabnuny creneHei BepiInH;
2) MaTpHIly CMEXHOCTH;
3) MaTpuIly MHIIUJACHTHOCTH;
4) Tabnuily paccTosiHui B rpade;
5) paauyc u neHTp rpada;
6) (ecnu ectb) DiinepoB U ['aMUIBTOHOB IIUKIIHI.
7) onpenenuTh KOJIWYECTBO MApUIPYTOB JUIMHBI 3 U BBINKMCATh BCE MApUIPYThl JUIMHBI 3 C
HayaJoM B BEPIIUHE Xs.
3ananue 2. [lo 3amanHoi mMatpuie BecoB (Q rpada G HailT BeNWYMHY MUHMMAIbLHOTO MYTH U
caM IIyTb OT BEPUIMHBI X; IO BEPLIMHBI X, MO alIropuTMy JIeMKCTpHI.
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Tema 2. Dynukyuu anzeopol nocuku. Oynukyuu K-3naunou n1ozuxu.

Bapuanr _1_

3ananue 1. Beraucnute 3Hauenue Qynkmuu f(x,y,z2)=X —> (XZ )7) Ha BCEX BO3MOXHBIX HabOpax

nepeMeHHbIX. OIpeeNnTh CYIECTBeHHbIE U (PUKTHBHBIC NIEpeMeHHbIe. METOIOM SKBUBAJICHTHBIX
npeobpazoBanuii noctpoutb CKH® mis pynkmmu f(X,Y,z).

3ananue 2. MeTogoMm HeompeneneHHbIX K03()(UIIMEHTOB TOCTPOUTH MOJMHOM JKerajakuHa s
byuxkuuun (X, y,2)=(x®yz2) ~(y > 2).

3aganue 3. Onpenenuts, ABISETCSA JU cUcTeMa QyHKIMA A= {)_(, XDy, X~ y,(lllOOOOl)} byHK-

LIUOHAJIBHO MTOJTHOM.
3ananue 4. Jloka3aTh CIpaBeIIMBOCTh CICAYIOIIETO COOTHOIICHHUS (PYHKIMH K-3HAYHOM JIOTHKH:

~(X+y)=(>%)+(~y).
3aganue 5. YpocTuTh cXeMy:

1 L
U e [

X—2Z—

—Y

Bapuant _2_

3ananue 1. Beruncnauts 3Hayenue ¢ynkuuun f (X, y,z) =()‘(® y)v(zy—~x)z Ha BCEX BO3MOXKHBIX
Habopax nepeMeHHbIX. OMpenenuTh CYIeCTBeHHbIE U (PUKTUBHBIEC TepeMeHHbIe. MeToJ0M SKBUBa-
JICHTHBIX TipeoOpazoBanuii mocrpoutb CAH® mis pynkimu f (X, 0,2) .

3aganue 2. MeTogom HeompeaeneHHbIX K0d()(UIIMEHTOB TOCTPOUTH MONMHOM JKerajakuHa s
byuxkuuun (X, y,2)=(y®xz2) > (y ~ X).

3ananue 3. Omnpenenuth, SBISETCS JM cucTeMa (YHKIUH A= {(10100101), X~Y,XVY, XD y}
(GYHKIIMOHAJIBHO MOJIHOM.

3ananue 4. Jloka3aTh CIpaBeIIMBOCTh CIEAYIOIIETO COOTHOIIEHHS (PYHKIMH K-3HAYHOM JIOTHKH:

~(X+y)=(=x)+(~y).
3ananue 5. YIpocTuTh cXemy:

o—fx_: R
[v—— .

¥—Z



MuHHCTEpCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit denepanun
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunuan) gemaepaabHOTO TOCYAapCTBEHHOTO
OIOJKETHOTO 00pa30BaTENBHOTO YUPEIKICHUS
BBICIIIEr0 00pa30oBaHUs
«Ka3zaHCKuii HALIMOHAJIbHBIN UCCIIEI0BATEIbCKUI TEXHOIOTUYECKU YHUBEPCUTET»

Daxynvmem Ynpasnenus u asmomamuzayuu
Kagpeopa mamemamuxu

Hanpasnenue noaroropku:__09.03.01 HudopMaTHKa M BLIYUCIUTEIbHAS] TEXHUKA

[Tpoduns: Asmomamuzuposantvle cucmembl 00padomxu uHGopmayuy u ynpasieHus

KommnuiekT 3aianuii 1Ji1 BHINIOJIHEHHUS pacdeTHO-Tpaduyeckoil padoThl

10 JUCUMIUIMHE _ J[UCKPETHAS MATEMATHKA

Dopma 00yueHus: OUHAA, OUHO-3A0UHASA

Tema nemenmol meopuu muodcecme. bunapuvie omuowenus Ha MHOIMCECMEAX.
Diemenmovl KOMOUHAMOPUKU.

3ananue 1. 3a1aTh pa3TUYHBIMUA CIOCOOAMH MHOKECTBO HATYPaJIbHBIX YHCEN, KPATHBIX IISATH, HE
npesbimarommx 1000: 5, 10, 15, 20, ...

3ananme 2. 3amaiite muoxectsa B, T u C Takum oGpasom, uro6sr A=T\(CB), ecmm
A= {2,3, 5,6, 9}. BrinoaHuTh poBEpKYy.

3apanue 3. Jlna muoxectB A, B, C < U npomwmtocTpupoBaTh ¢ MOMOIIbIO guarpamMm Benna cie-
JyIoIue MHOXKeCTBa. [101 MyHKTOM T') MCIIOB3ysl CBOMCTBA OIEpaluii HaJl MHOXECTBAMU U JIHa-
rpaMMbl BeHHa, IpoBEepUTh UICTUHHOCTh COOTHOLIEHUH /17151 100bIx MHOXecTB A, B, C. Eciu co-

OTHOIIEHHE HEBEPHO, COCTABUTH KOHTprpuMep. a) (AN B)\C; 6) B\ A ;
BANBUC):T) (AU B):(Am §)
3aganue 4. [lycte M={1,3,5,7} u orHomenne RCMxM. 3anarh ciuckoM u MaTpulell OTHOLIEHHE:

R={(a, b):(a+b-1) € M}. Ykasarp cBoiicTBa oTHOIICHUS (pe()IEKCUBHOCTD, aHTHPEDICKCHUB-
HOCTh, CAMMETPHYHOCTD, aHTHCHMMETPUYHOCT U TPAH3UTUBHOCTD). OTBETHI 00OCHOBATH.

3aganue 5. A={a, b, c}, B={1, 2, 3, 4}, P, < AxB,P, c B®. Uzo6pasure P;, P, rpaduuecku.

o -1
Haiinure l(F’l ° Pz) J [IpoBephTe ¢ mOMOIIBIO MaTpullsl [P2], ABIIS€TCS 1 3TO OTHOLLIEHHUE CUMMET-
PUUYHBIM, pe(IIEKCUBHBIM, TPAH3UTHBHBIM?

a) Pi={(&;1), (a;2), (a;4), (b;1), (b;2), (¢;3)};

0) P={(1;1), (2;4), (2;1), (3;3), (4;1), (4;2)}.
3ananue 6. B mabopaTopuu paboTarOT HECKOJIBKO YEIIOBEK, MPUYEM KaXKIIbIi U3 paOOTHUKOB 3HACT
XO0Ts OBl OJJMH MHOCTPAHHBIN SA3bIK (aHIVIMKACKUIA 3HAIOT 6 YEeIOBEK, HEMELKH — 6 4enoBek, (paH-
ITy3CKHIl — 7 4eJIOBEK, aHTJIMACKUI U HEMEIKHUI — 4 4eloBeKa, HEMEIKHUI 1 hpaHITy3CKUil — 3 Jero-
BEKa, aHIIMACKUN U (PaHIly3CKH — 2 YeloBeKa, BCe TPH s3blKa 3HAET OJUH 4eloBeK). CKOIBbKO
4yenoBeK pabotaer B yraboparopun? CKOJIBKO COTPYIHUKOB 3HAIOT TOJbKO aHTMUCKUN? (Tonbko
bpaHIy3cKuif?).
3aganue 7. Peuuts komGunatoproe ypapaenune A’ —CP=10C? .

3ananue 8. CKOIBKO Pa3IMYHBIX YETHIPEX3HAYHBIX YHCEN MOXHO 00pa3oBaTh U3 HEYETHBIX IUD,
€CITM KaXJast UX 3TUX HU(P MOXKET: a) MOBTOPATHCS; 0) HE OBTOPATCS?

3aganue 6. JJoKaXnuTe METOIOM MaTeMaTHIecKoi MHAYKImK: N° +11n kpatHo 6 myst Bcex Ne N .



Kpurepun oueHku nucbMeHHbIX padoT:

OtBer oneHuBaeTcss oTMeTkoil «5» (9 — 10 GamroB), ecau: paboTa BBITOJHEHA TOJIHO-
CTBIO; B JIOTHUECKUX PACCYKACHUAX U 00OCHOBAHUU PEIICHUS HET MPOOEIOB U OIMOOK; B PEIICHHN
HET MaTeMaTUYECKUX OIIUOOK (BO3MOXKHBI HEKOTOPbIE HETOYHOCTH, OIUCKHU, KOTOpasi HE SBIISETCS
CJICZICTBHEM HE3HAHMS WM HENOHMMaHMA y4eOHOTO Marepuana), T.e. MPaBWIBHO BBITIOJIHEHO 86—
100 % paboTHL.

Otmetka «4» (7 — 8 0a/TIOB) CTAaBUTCS B CICAYIONIMX CIyYasx: paboTa BHIMOIHEHA MOJHO-
CThIO, HO 000CHOBAHMSI IIATOB PEILICHUsI HEAOCTATOYHBI (€cli yMeHHe 000CHOBBIBATh PACCYKICHUS
HE SBJUIOCH CIEIHAIbHBIM 00BEKTOM MPOBEPKH); JOIMYIIEHAa OJHa OMMOKA, WIK €CTh JABa — TPU
Helo4ETa B BBIKJIAJKAX, PUCYHKaX, depTexkax Wi rpadukax (eciau 3TH BUABI pabOT HE SBISUINCH
CHeHaTbHBIM 00BEKTOM IPOBEPKH), T.€. IPABUIBHO BBITOTHEHO 74—84 % paboTshl.

Otmerka «3» (6 — 7 6aIoB) CTaBHUTCS, €CIIM: JOIMYIIECHO HE 6oJice IBYX OMIMOOK MiTH Ooliee
JIBYX — TPEX HEIOYETOB B BBIKJIAJKAX, YEPTEKAX WIM Tpadukax, HO oOyuarommiics obmamaer 00si-
3aTe’IbHBIMU YMEHHUSAMH IO MPOBEPAEMOIl TeMe, T.€. MPaBMIbHO BhIoNHEHO 60 —73 % paboThl.

Otmerka «2» (0 — 5 OamIoB) cTaBUTCS, €CIIU: JOMYIIEHBI CYIIECTBEHHBIC OIIUOKH, TOKa-
3aBIlIME, YTO OOydJaromuiics He o0nasaeT 00s13aTeIbHBIMU YMEHUSIMH TI0 JIaHHOM TeMme B MOJHON
Mepe, T.€. BbIoJHEHO MeHee 60 % paboThl.

OnepaTuBHbIN KOHTPOJIb
(2 xonTpoaBHBIE padoTsl, 1 PI'P 3a cemecTp)
(max 10 x 3 = 30 6aJ10B)

Onenka Banabl
5 9-10
4 7-8
3 6-7
2 0 -5

CocraBuTelb i 'é Llemenosa O.B.

19.04.2019 r.




MuHHCTEepCTBO HAyKH M BhICIIEro 0Opa3oBanus Poccuiickoit deneparun
HmxHeKkaMCKUl XUMHKO-TEXHOIOTHYECKHA HHCTUTYT ((puiuan) deaepanbHOro rocy1apcTBEHHOTO
OI0KETHOTO 00Pa30BaTEIBHOIO YUPEIKICHHS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKuii HalIMOHAJILHBIN UCCIIEI0BATEILCKUI TEXHOJIOTUYECKUM YHUBEPCUTET

Daxynomem Ynpasnenus u agmomamuzayuu
Kagheopa mamemamuxu

Hanpagsnenue noarorosku:___09.03.01 HMudopMaTHKa U BLIYMCIUTEIbHAS TEXHUKA

HpO(bI/IJIBZ AemomamuwpoeaHHble cucmenbvl 06176160”’11(1/! qubopmauuu U ynpaejieHus

KommnuiekT 3aganuii 1Jisi KOHTPOJIbHON padoThl
AJISl CTYICHTOB 3204HOI'0 OT/IeJICHUA

110 JAMCHUILIMHE JIUCKPETHAS MATEMATHUKA

3aganue Ne 1. Jlano mHOXecTBo U = {1; 2:3,4,5,6,7,8,9; 10} 1 MHOXecTBa A= {2; 3; 4},
B= {7; 9; 10} nuC= {ZL‘ 2.5.6,7; 8}. 3amnucaTh MHOKECTBA:

1) AUB; 2) ANB;  3) AU(BNC);

4) AUB; 5 B\C; 6) AN(C\B).

3aganue Ne 2. Vcmnonw3ys omepanudu HajJ MHOXKECTBAMH, OINUCATH 3aIITPUXOBAHHYIO 00-
J1aCTh.

C

3amanme Ne 3. Jlanel MHOKECTBA X = {1; 2; 3} nyY = {a; C; d}. Haiitu muoxectBa: 1) X XY,
2) YxX,3) XxXxY.
3apanue Ne 4. JlanHo MHOXecTBO M = {1; 2:4:5; 7}. 3a1aTh CIMCKOM U MaTpHULEH OTHOLLIEHUE

Rc M xM — "6pITh 60sbIIE", YKa3aTh CBOWCTBA OTHOIIEHUS (PEIIEKCUBHOCTD, aHTUPE(IIEKCUB-
HOCTb, CHMMETPUYHOCTh, aHTUCUMMETPUYHOCTb U TPAH3UTUBHOCTH). OTBETHl 000CHOBATD.
3aganue Ne 5. Ha muoxectBe M xM , rie M — MHOXECTBO COTPYJHUKOB (UPMBI, 33aHO
oTHomeHne R — "ObITh HayadbHUKOM". YKa3aTh CBOMCTBA OTHOLIEHHUH (peIeKCUBHOCTb, aHTUPE-
(JIEKCUBHOCTD, CHMMETPUYHOCTh, aHTUCUMMETPUYHOCTD U TPAH3UTUBHOCTH). OTBETHI 000CHOBATb.

3aganue Ne 6. Jlans! oTHOmEHHs R, = {(a; b)|b = az} uR,= {(a; b]b =a +l}. HaiiTu:

)RR, 2 RoR 3)RY 4HRY 5RY 6 R

3apanue Ne 7. Komnona kapt u3 36 kapT. CKOJIBKUMH CITOCOOaMH MOKHO JTIOCTaTh 5 KapT Tak,
4TOOBI CpeI HUX OBLIN MUKOBBIE KapThl?

3ananue Ne 8. CKobKO pa3IuyYHBIX TPEX3HAYHBIX YUCEN MOYKHO COCTaBUTH U3 1udp 0, 2, 3,

5, 7 ecnu: uudpbl HE TOBTOPSIFOTCS?
3aganue Ne 9. Peuth koMOMHATOPHOE ypaBHEHHUE (CUCTEMY YpaBHEHHI).

3Cit =205
3apanme Ne 10. [Tna pynxman (X%, %)= (% v X,) = (% &X,)
a) BBIYMCIUTH 3Ha4eHus Ha Habopax (1;0;0) u (0;1;0);




0) naiitu CIH® (coBepIeHHYIO TU3BIOHKTUBHYIO HOPMAJIbHYIO (OpMY);

B) HaiiTh CKH® (coBepiieHHYI0 KOHBIOHKTUBHYIO HOPMaJIbHYIO GOpPMY).

[TyHKTHI O) ¥ B) BBIITOJHUTH JBYMsI CIOCOOAMU: IPUMEHSS TaOJIUIy HCTUHHOCTH U UCTIONB3YS
OCHOBHBIC 3aKOHBI U CBOWCTBA.

3ananue Ne 11. IIpencrasurs Gynkimo f (X1; X, X3) = ()_(l \% Xz) - (X1 & X3) B BHUJIE IOJIMHO-

Ma JKerajkuHa.
3apanue Ne 12. PaccMoTpeTh Bce BapuaHThl KBaHTU(UKAIIMN MPEIUKATOB U ONPEACIUTh HC-
TUHHOCTD MTOJIYYeHHBIX BBICKa3bIBAaHUH.
P(X; y) — «X YYHUTCSI B OJJTHOM TPYIIIIE C »
3apanue Ne 13. 3angath n300pakeHHBIH rpad
a) cIucKoM peodep;
0) MaTpuIel CMEKHOCTH;
B) MaTpUIIEH HHIIUICHTHOCTH;
T') CIIUCKOM CMEKHOCTH.




Kpurepun onieHKkM NHCbMEHHBIX KOHTPOJILHBIX padoT:

OtBer oueHHBaeTcss 0TMeTKO# «5» (18 — 20 GamioB), eciu: padboTa BBIMOJHEHA IOJIHO-
CTBIO; B JJOTHYECKHUX PACCYKICHUSIX U 000CHOBAHUU PELICHUS HET MPOOEIOB U OIMOO0K; B PEIICHUN
HET MaTeMaTUYeCKHX OMHOOK (BO3MOXKHBI HEKOTOPhIE HETOYHOCTH, OMUCKH, KOTOpPAsi HE SBIISIETCS
CJIEICTBUEM HE3HAHUS WIM HETIOHUMaHHs y4eOHOTro maTepuana), T.e. PaBUJIbHO BHIIIOJHEHO 86—
100 % paOoTBhI.

Ormerka «4» (15 — 17 GaioB) CTaBUTCS B CIEAYIOMIMX CIydasx: paboTa BBITOJHEHA MTOJIHO-
CTBIO, HO 0OOCHOBAHUS IIAr0B PEIICHUS] HEJOCTATOUHBI (€CIIM yMEHHE 000CHOBBIBATH PACCYKICHUS
HE SBJUIOCH CIEIHAIbHBIM 00BEKTOM MPOBEPKH); JOIMYIIEHAa OJHa OMMOKA, WIK €CTh JABa — TPU
Helo4ETa B BBIKJIAJKAX, PUCYHKAX, YepTexkax WM rpadpukax (eciau 3TU BHIABI pabOT HE SIBISUTUCH
CHelHUaTbHBIM 00BEKTOM IPOBEPKHU), T.€. IPABUIIBHO BBINOTHEHO 74—84 % paboThl.

Ormerka «3» (12 — 14 6amioB) CTaBUTCS, €CIIU: JOMYIICHO HE 0ojiee ABYX OMIMOOK Min 6o-
jee IBYX — TPEX HEJOYETOB B BBIKJIAAKAX, YepTekax WM rpadukax, HO oOyyaromuics obiagaer
00s3aTeNIbHBIMA YMEHHUSIMHU 110 TIPOBEPSIEMOM TEME, T.€. MPaBUIbHO BIMOIHEHO 60 —73 % paboThl.

Otmerka «2» (0 — 11 GayuioB) CTaBHUTCS, €CJIU: JOMYIIEHBI CYIIECTBEHHBIC OMIMOKH, MOKa-
3aBIlIME, YTO OOydJaromuiics He o0nasaeT 00s3aTeIbHBIMU YMEHUSIMH 110 JIaHHOM TeMme B MOJHON
Mepe, T.€. BbIoJHEHO MeHee 60 % paboThl.

OnepaTuBHBIi KOHTPOJIb
(1 xonTposbHaAnA pabdoTa 3a cemecTp,
max = 20 6aJ1;10B)

Onenka Bbanuabl
5 18-20
4 15-17
3 12-14
2 0-11

CocTaBuTenb i 'é Hlemenosa O.B.

19.04.2019r.
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