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MHhopmauna o Bnanenbue: DenepanbHOE roCyIapCTBEHHOE OIOKETHOE 00pa30BaTEeIbHOE YUPEKICHUE BBICILIETO
®UO: Tackdes Cepreit n obpasosapius «UensOunckuii rocyaapcreennsiii yauepcuter» (OIBOY BO «Uenl'Vy)
[omkHocTb] Pektop Komnemk| Yensiourckoro rocyaapcrsenroro yausepeurera (Komremk Yenl'Y)

[ata nognucanus: 01.09.2026 14:58:03 DOHJ OLGHOYHBIX CPEJCTB JUCIMILTMHBI

EH.01. 3neMeHThI BBICHICH MAaTeMaTUKH

YHUKanbHbIfi IPOrpaMMHbIA KIKoY:
5 GaenmanpaoCcTh 09.02.07 MH(pOpMaIMOHHBIE CHCTEMBI U IPOTrpaMMHPOBAHUE

04c19ed8btb983b6eb//a4866938788585 )

Bepcus nokymenTta - 1 I crp. 1uz 14 ‘ [lepBslit 3x3eMIUIAP | KOITHA Ne
YTBEPXAIO
Hupexrop Konnemxka Yenl'yY

2 7
M - M.B. Haiin
v

IO _» - OF 2024 .

DoHJ OLIEHOYHBIX CpeacTB JTUMCHUILIHNHDBI

EH.01. DJIEMEHTHI BRICIIEMI MATEMATHKH

CrnenMajJILHOCTDH

09.02.07 NudopMalimoOHHBIE CUCTEMBI M IPOTrPAMMUPOBAHUE

IIpucBanBaemasi KBaaupurkanus

IIporpammuct

®opMma 00yueHUs

Ounas (rog Habopa 2023)

Yensbunck, 2024
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Muno6pnayku Poccun

denepanpHOE TOCyIapCTBEHHOE OFO/PKETHOE 00pa30BaTelIbHOE YUPEIKICHUE BBICILIETO
@‘)} obpasoBanus «YensnOuHckuii rocyqapctBenHblid yausepeute™ (GPI'BOY BO «Uenl'Y»)

Komnemk Yensadunckoro rocynapersenHoro yuupepeurera (Komemk Yenl'Y)

DoHJ OLICHOYHBIX CPECTB AUCIUILTHHBI
EH.01. DmnemeHTHI BBICIIEH MAaTeMaTHKH
Cnemnansrocts 09.02.07 MH(opMannoHHEIE CHCTEMBI M IPOrPaMMHPOBaHHE

Bepcus noxymenra - 1 | cTp. 2u3 14 ‘ IlepBslii 3x3eMILIP | KOITHA Ne

@oHJT OILIGHOYHBIX CpPEACTB pa3paboran Ha ocHoBe DenepambHOTO
rOCYIapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa CPEAHEro MpodecCHOHATHHOTO
obpazoanusa mno cneruaibHoct 09.02.07 HMHopManMoHHBIE CHCTEMBI U

nporpammupoBanue (yTB. Mprka3oM MuHUCTEpPCTBA 00pa3oBaHus U Hayku PD ot
9 nexabps 2016 1. Ne 1547).

Paccmorpen u onoOpen Ha 3acenanum Ilenarorudeckoro coBera Komemxka

YenaOuHCKOro rocyqapcTBeHHOro yuusepcurera (mporokoia Ne 1 or 29 asrycra
2024 1.).
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DoHJ OLICHOYHBIX CPECTB AUCIUILTHHBI
EH.01. DmnemeHTHI BBICIIEH MAaTeMaTHKH
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Bepcus noxymenra - 1 | crp. 3uz 14 ‘ IlepBslii 3x3eMILIP | KOITHA Ne
Conep:xxanme
1. ITaciopT POH/1a OLEHOUHBIX CPEICTB +.uvvvreeurrrassurreesasnreesasreaesssnnesssseesssneesasnnes 4
2. Ilepevenn popMUPyEMBIX KOMIIETECHITUHN U 3TAMBl UX POPMUPOBAHHUS ............... 4
3 O1ieHOYHbIE CPEICTBA ISl IPOBEAEHUS TPOMEKYTOUHOM aTTECTALUMH ............. 10
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Muno6pnayku Poccun
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denepanpHOE TOCyIapCTBEHHOE OFO/PKETHOE 00pa30BaTelIbHOE YUPEIKICHUE BBICILIETO
obpasoBanus «YensnOuHckuii rocyqapctBenHblid yausepeute™ (GPI'BOY BO «Uenl'Y»)
Komnemk Yensadunckoro rocynapersenHoro yuupepeurera (Komemk Yenl'Y)

DoHJ OLICHOYHBIX CPECTB AUCIUILTHHBI
EH.01. DmnemeHTHI BBICIIEH MAaTeMaTHKH
Cnemnansrocts 09.02.07 MH(opMannoHHEIE CHCTEMBI M IPOrPaMMHPOBaHHE

Bepcus nokymenta - 1 ctp. 4uz 14 [TepBsiit K3eMILIAP KOIIMANe
1. TACITIOPT ®OHJIA OIIEHOYHbBIX CPEACTB
[Iporpamma mnoarotoBku cnenuaiuctoB cpennero 3sena: 09.02.07

NudopmarimoHHble CUCTEMBI U IPOTPaMMHUPOBAHHUE.

Hucuumnuna: EH. 01. DiemeHThI BbICIIEH MaTeMaTUKH
dopma NMpoMeKyTOUHOM aTTecTaluu: IK3amMeH (4 cemectp).

2. IEPEYEHb ®OPMUPYEMBIX KOMIIETEHIIAM U DTATIBI KX

OOPMUPOBAHUA

2.1 KomnieTeHUMH, 3aKpeIJIeHHbIe 32 TUCIUATIIMHOM

B PE3YJIbTATC KOHTPOJA H OLOCHKH II0 JUCHUINIMHEC OCYIICCTBILACTCA

KOMIIJIEKCHAas IIpOBEPKA

CJIC Y IOIINX

pO(ECCUOHATIBHBIX KOMIIETEHIIHI:

MMpCAMCTHBIX n

00IIHX,

OO0mme KoMneTeH M

Tloka3zaTeiun OEeHKH

Cpeacrsa npoBepku

pe3yJabTara (ToukHu pyOe:kHOT0
KOHTPOJIAA), 3TANBI
¢popmupoBanus
KOMIIeTeHIIU I
OK O0I. Bsibupate cnocoObl | 000CHOBaHHOCTh PaGora c
peLIeHus 3a71ay | IOCTaHOBKHU LEJIH, npodeccuoHanbHO-
npodeccuoHaIbHON BbIOOpa W mnpuMeHeHus | OPHCHTHPOBAHHBIMH
JEATEILHOCTH, IPUMEHHMTENLHO | METOLOB W CIIOCOOOB ;eIéCTaMH'
K Pa3IMYHBIM KOHTEKCTAM. peleHus abota  TO  ajIrOpHTMY.
CocraBienue rJiaHa
npodeccruoHanbHBIX N
cOOCTBCHHOM
3a/1a4; aJICKBaTHAs OI[CHKA
ACATCIIBHOCTU 10
u CaMOOIICHKA PCUICHUTO HpeﬂHO)KCHHOﬁ
3 PeKTUBHOCTH ¥ | 3a5aun.
KadecTBa BBITIOJIHEHUA | [TpakTiueckue paboTL,
npodeCcCHOHANBHBIX 3a/1a4 | 1sran
OK 05. Ocy1iecTBasATh YCTHYIO U | IEMOHCTPHUPOBATh PaGora c
MNUCbMEHHYI0 KOMMYHUKAIIMIO HA | TPAMOTHOCTh YCTHOU U IPOd)eCCHOHAIBHO-
roCy1apCTBEHHOM SI3bIKE | MUCBMEHHOW  peuu, - | OPUCHTHPOBaHHRIMH
Poccuiickoii ~ ®Denepanuu € | ICHOCTb ;eIéCTaMH'
y4eTOM ocobeHHoOCTel | GopMyIHpOBaHUs y | [ aoota 1O ajITOpHIMY.
N CocraBienue rJiaHa
COLIMAJILHOTO W  KYJBTYPHOTO | U3JI0KEHUSI MBICIIEH N
cOOCTBEHHOM
KOHTEKCTa
ACATCIIBHOCTU 10

pELICHUIO TPEATOKEHHON
3aJ1auu.
[TpakTuyeckue paboThl,
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@DOH[] OLIEHOYHBIX CPECTB JUCIUILTHHBI
EH.01. DaemMeHTsI BBICIICH MaTeMaTUKH

Cnemnansrocts 09.02.07 MH(opMannoHHEIE CHCTEMBI M IPOrPaMMHPOBaHHE

Bepcus nokymenta - 1 ctp. 5uz 14 [TepBsiit K3eMILIAP KOIIMANe
\ | I3Tan \
PesyabTaTsl OcHoOBHBIE OKA3aTeJIN OLIEHKH ®opma IIpome:xyTouHast
OCBOCHUS pe3yJbTaTa U MX KPpUTEPUH TeKYLIero arrecTauus
(0OBEKTHI KOHTPOJIA (Ne 3apanmii,
OIICHUBAHUS) BOIIPOCOB)
Ymemn:
Y1. BeimmonssTs - TPaBWIbHOCTh  BBINOJHEHUS | MPAKTUYECKAs TeopeTnueckue
onepalnu HaJl onepaluii ¢ MaTpULIAMH; paborta, BOIIPOCHI K
MaTpuIlaMu 1 - MIPaBUILHOCTh pereHus sk3ameny Ne 1-15
peuaTb CUCTEMBl | IMHEHHBIX YPABHEHUN;
JIMHENHBIX - apryMEeHTHpPOBaHHOCTh BBIOOpA [IpakTnueckue
YPaBHEHHUH. croco0a  pemIeHusl  JIMHEHHBIX 3a7aHus K
YpaBHEHUH. sk3ameny Ne 1, 2,
3,4,5,6
¥Y2. Pemats [IpaBuIbHOCTH UCIIOJIB30BAHUS | TPAKTHYECKAs TeopeTnueckue
3aJa4H, YPaBHEHUU MPSAMBIX U KPUBBIX pabora, BOIIPOCHI K
UCTIOJIB3Y 5 BTOPOTO TOPSAIKA HA TIOCKOCTH dx3ameny Ne 16-25
YpaBHeHIA P PELICHUHU 3a/1a4
MPSIMBIX U [IpakTnueckue
KpPUBBIX BTOPOTO 3a/IaHus K
MopsiiKa Ha sk3ameny Ne 3, 4,
TIJIOCKOCTH. 56,12, 13
¥Y3. [IpumeHsATh | - NPaBUIBHOCTh TPUMEHEHUS MpaKkTU4YecKas TeopeTnueckue
MCTOJIbI sneMeHToB audepenuansHoro | pabdora, BOIIPOCHI K
nudpepeHnmrans |y MHTETPAJIbHOTO HCUHUCIICHUS sk3ameny Ne 26-57
HOTO U JUISL pELICHNs] PUKIIAIHBIX 3a7a4.
MHTErPAIIBHOTO [IpakTnueckue
WCYUCIICHUS,. 3a/IaHus K
sk3ameny Ne 7, 8,
9,10,11
¥Y4. Pemats - IPaBWIBHOCTb PELICHUS MpaKTUYECKast Teopernueckue
maddepennmans | nudhepeHInaNIbHBIX YpaBHEHU; | paboTa, BOIIPOCHI K
HblE YPaBHEHUS. | - apTyMEHTHPOBAHHOCTh BbIOOpA sKk3ameny Ne 26-45
croco0a pereHus
muddepeHIanbHBIX YpaBHEHUH. [IpakTuueckue
3aIaHus K
sk3ameny Ne 5, 6,
11,12
VS, - IPaBWIbHOCTh NPUMEHEHUS MpaKTUYECKast Teopernueckue
[Tonp3oBaThCs TIOHSATUN TEOPUU KOMIUIEKCHBIX paborta, BOIIPOCHI K
MOHITUSIMH qucell sKk3ameny Ne 46-57
TEOpUH
KOMILIEKCHBIX [IpakTuueckue
qucell 3aJIaHus K
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@DOH[] OLIEHOYHBIX CPECTB JUCIUILTHHBI
EH.01. DaemMeHTsI BBICIICH MaTeMaTUKH

Cnemnansrocts 09.02.07 MH(opMannoHHEIE CHCTEMBI M IPOrPaMMHPOBaHHE

Bepcus noxymenra - 1

cTp. 6 u3 14

IlepBslii 3x3eMILIP

KOITHA Ne

sk3ameny Ne 5, 6,
14

3namp:

3 1. OcHOBBI - TOYHOCTb M TIOJIHOTA 3HAHUM | TECTUPOBAHUE, TeopeTnueckue

MaTeMaTHu4CCKOr OCHOB MAaT€MaTHUYECKOr0 aHaJIHn3a, YCTHBIﬁ ornpoc BOIIPOCHI K

0 aHalinsa, AHATUTUYECKOH  TreoMeTpHH U dkzameny Ne 1-25

JIHHCHHON 3JIEMEHTOB JIMHEWHO anreOpbl

anreOpsl 1 [TpakTuyeckue

aQHATUTUYECKOM 3a/laHus K

T€OMETPHH sk3ameny Ne 1, 4

3 2. OcHOBBI - TOYHOCTb W TIOJHOTA 3HAHUU | TECTHPOBAHHE, Teopetnueckue

[[I/I(l)(bepeHHI/IaJ'H) OCHOB Z[H(i)q)epeHHHaHBHOI‘O u YCTHBH\/JI OorpocC BOIIPOCHI K

HorO 1 UHTErPAILHOTO HCYUCTIEHHUS dKk3ameny Ne 26-57

HWHTETPATBHOTO

HCYHCIICHUSI. [IpakTuueckue
3aJlaHus K
sk3ameny Ne 5, 7,
8,9

3 3. OcHOBBI - TOYHOCTb W TIOJHOTA 3HAHUU | TECTHPOBAHHE, Teopetnueckue

Teopuu OCHOBHBIX TIOHATHI M MeTOjoB | YCTHBIN OIpoOC BOIIPOCHI K

KOMIUTIEKCHBIX TEOPHH KOMILTEKCHBIX YHCE sKk3ameny Ne 46-57

quCcen

[IpakTnyeckue
3a1aHUS K
sk3aMeHy Neb,6

2.2 CucreMa KOHTPOJISI U OLEHKHU Pe3yJIbTATOB OCBOECHUSI MPOTrPaMMBbI
y4eOHOM TUCHMILIMHBI

Tekyluii KOHTPOJIb ycClieBaeMOCTU CTyAeHToB mno aucuurmuinae EH. O1.

DJEeMEHThl BBICIICH MaTeMaTHUKHU IMPOBOJUTCA 110 PE3yJIbTaTaM BbIIIOJIHCHUA

MPAaKTHUECKUX paboT, a Takke YCTHBIX ompocoB. CTyAeHT [OmycKaeTcs K
AK3aMeHy Npu BbIMoJHEHUH §0% MpaKTUYECKUX padoT.

HpOMe)KYTO‘IHaH arrecrtauuss IMpPOBOJAUTCA B BHUJAC YCTHOI'O 3K3aMCHa II0

OK3aMCHAaITMOHHBIM ouseram.

KOHTpOJ'IB N OHOCHKa OCBOCHHUA PC3YJIbTATOB IIPOTPpaMMBbI

y4eOHOM

mucuuiinabl EH. 01, DyiemeHTHl BBICIIEH MAaTeMaTHKH OCYIIECTBISCTCSA IO

CHENYIOIINM KPUTEPUSM:

YpoBHU chOopMUPOBAHHOCTH 00MUX (IMTPOHEeCCHOHATBLHBIX) KOMITCTSHITUH.

Heoocmamounwtit

© ®I'BOY BO «Yenl'Y»
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@y obpasoBanus «YensnOuHckuii rocyqapctBenHblid yausepeute™ (GPI'BOY BO «Uenl'Y»)
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DoHJ OLICHOYHBIX CPECTB AUCIUILTHHBI
EH.01. DmemeHTSHI BBICIIEH MAaTEMaTHKH
Cnemnansrocts 09.02.07 MH(opMannoHHEIE CHCTEMBI M IPOrPaMMHPOBaHHE

Bepcus noxymenra - 1 | cTp. 7u3 14 ‘ IlepBslii 3x3eMILIP | KOITHA Ne

CBUJICTEIILCTBYIOT 00 YCBOGHHHM MM HEKOTOPBIX DJIEMEHTAPHBIX 3HAHUUN
OCHOBHBIX BompocoB no aucuumuimie EH. 01. D1eMeHThl BhICIIEH MaTeMaTUKHU.
JlonymmeHHbple OMMOKKM M HETOYHOCTH IIOKA3bIBAIOT, 4YTO OOyYaromuics He
OBJIaJie)1 HeoOXomuMoM cuctemoi 3HaHui 1o aucimiuimae EH. 01, DaemeHTHI
BBICIIICH MaTeMaTHKH.

Hu3kuii  ypoeensv: JIOCTUTHYTBIII ypOBEHb OIEHKH pE3YJIbTaTOB OOy4YeHUs
MMOKa3bIBACT, YTO OOyYaroIIMics 00JamaeT HEOOXOMUMOW CHCTEMOM 3HAHWN U
BIIQJICET HEKOTOpbIMU yMeHusiMU 1o aucuuiuinae EH. 01. DnemenTsl Bbicmiei
MateMatuku. OOydaromuiics CIOCOOCH TOHUMAaTh ¥ HMHTEPIPETHPOBATH
OCBOCHHYIO MH(OpPMAIUIO, YTO SBJISETCS OCHOBOW YCHENIHOTO (OPMUPOBAHUS
YMEHUH ¥ HABBIKOB JIJIS1 PEIICHUS MTPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4.

Cpeonuit yposens. OOydarOUUiCs JIEMOHCTPUPYET peE3yJbTarbl Ha YpPOBHE
OCO3HAHHOTO BJIAJICHUS Y4YEeOHBIM MaTrepuajoM ¢ Y4eOHBIMH YMEHHSIMH,
HaBBIKaMH ¥ crocobamu aestenpHOcTH To aucnumumae EH. 01. Dmements
BBICIICH MaTeMaTuku. OOydJaromuiics CrocoOeH aHaM3UpPOBaTh, MPOBOIUTH
CpaBHEHHE W OOOCHOBaHWE BBHIOOpAa METOJOB PEIICHUS 3aJaHWA B TPAKTHKO-
OPHEHTHUPOBAHHBIX CUTYAITUSX.

Buoicokuit yposenv. JIOCTUTHYTBHI YpPOBEHBH OIICHKH PE3yJIbTaTOB OOyYCHHUS
oOyuaromierocsi no aucuuminae EH. 01. DnemeHThl BbICHIEH MaTeMaTHUKH
ABIIETCSI OCHOBOM 1711 (POpMHUPOBaHUSI OOLIEKYIBTYPHBIX U MPOPECCUOHATBHBIX
KOMITIETEHLIMM, cooTBeTCTBYIOIMX TpedoBanusimM PI'OC. CryaeHT cnocobeH
UCIIOJIb30BAaTh  CBEJEHUS W3 PA3NIMYHBIX HMCTOYHMKOB [UJISl  YCIEIIHOTO
UCCIIEIOBAaHUS M  TOMCKAa  pEUIeHUuss B  HECTAaHJAPTHBIX  MPAKTHKO-
OpPUEHTHUPOBAHHBIX CUTYaIUSIX

Llxana oyenusanus cghopmuposannocmu oouux (npogeccuonaibHblx)
KOMNnemeHyutl

XapakTepucTHKA YPOBHeH 0CBOeHNUs] KOMIIETEHIIUH

Ypoenu Cooeporcanue Hemoncmpupyemsie pezynomamaol
Heoocmamounwviii|O6y4daronuiics o0nanaer OOyuaromuiicsi CHOCOOeH MOHUMATh
9JIEMEHTAPHBIMU 3HAHUSMH 1O OCBOCHHYIO HH(POPMAIIUIO, HO
OCHOBHBIM BOIIPOCaM JTUCHHUIUIUHBI, HE |JOMYCKAeT OMIMOKU U HETOYHOCTH, YTO
BJIAJICET YMCHUSIMU CBHETEIHCTBYET O HEAOCTATOUHOM
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@DOH[] OLIEHOYHBIX CPECTB JUCIUILTHHBI
EH.01. DaemMeHTsI BBICIICH MaTeMaTUKH

Cnemnansrocts 09.02.07 MH(opMannoHHEIE CHCTEMBI M IPOrPaMMHPOBaHHE

Bepcus noxymenra - 1

ctp. 8 uz 14

IlepBslii 3x3eMILIP

KOITHA Ne

XapakTepuCTHKA YPOBHEH 0CBOCHUS KOMIIETCHIIUH

Yposnu Cooepocanue Jemoncmpupyemvie pesynbmanol
YPOBHE OCBOEHUS JAUCLUILINHBI.
Huskuu OO0yuaromuiicst 06agaeT HeoOxoauMoi |O0yJaronmiics CIIOCOOCH MOHUMATh
CHCTEMOM 3HaHUil U BiajeeT MHTEPIPETHPOBATH OCBOCHHYIO
HEKOTOPBIMU YMEHUSMHU MH(pOpPMALINIO, YTO SIBJISIETCSI OCHOBOM
YCIEUIHOro (JOPMHUPOBAHUS YMEHUH U
HABBIKOB ISl pELIEHUSI PAKTUKO-
OPHEHTUPOBAHHBIX 3a7a4
Cpeonuii OOyuaromuiics AeMOHCTPUPYET OOyuatomuiics cioco0eH
pe3ynbTaThl HA YPOBHE OCO3HAHHOTO aHAJIM3UPOBATh, IPOBOJUTH CPABHEHUE
BJIaJICHUsI y4€OHBIM MaTepUaJIOM U 1 000CHOBaHUE BBIOOPA METOJIOB
y4eOHBIMH YMEHUSMH, HABBIKAMH U pelIeHns 3aJaHui B IPAKTUKO-
crioco0amu JesITeIbHOCTH OPUEHTUPOBAHHBIX CUTYAIHIX
Buicoxuti JIOCTUTHYTBINM YPOBEHB SABISAETCA OOyuatomuiics cioco0eH

OCHOBOH /7151 JOPMHUPOBAHUS
OOILEKYIbTYPHBIX U
po(heCcCHOHATLHBIX KOMIICTCHIINH,
COOTBETCTBYIOIINX TPEOOBAHHIM
OrocC.

HCIIOJIB30BAaTh CBECACHUA U3 PA3JINYHBIX
HCTOYHHUKOB IAJIsI YCIICHIHOTO
HCCIICA0OBAHMA U MOUCKA PCIICHUS B
HECTAHAAPTHBIX IIPAKTUKO-
OPHUCHTHPOBAHHBIX CUTyallUAX

Yposenv oceoenus chopmuposannocmu 3nanuti, ymeHutl

YpoBeHb 0cBOCHUS CPOPMUPOBAHHOCTH 3HAHUHM, YMEHHM 1O JUCITUTUTHHE

orieHUBaeTcs B (popMe 5-Tu OabHOM OIICHKHU:

YceTHBIN

OK3aMCH II0 OHUCHUIIIIMHC

EH.01. DOnemeHTHl BBICIIEN

MAaTCMATUKU IIPOBOJUTC I10 ouneraM. buner cocrout m3 TCOpGTH‘ICCKOﬁ qaCTu

2

BOIpPOCAa) M MPAKTUYECKOM dYacThu -—

3ajada. 3agaHus  (BOIMPOCHI)

muddepeHIUpyOTCsS 0 YPOBHIO CIIOKHOCTH. TeopeTnyeckas 4acTh BKIIOYAET

BOMPOCHI, COCTABJIAIOIINE HEOOXOAUMBIN M MOCTaTOUYHBII MUHUMYM YCBOCHUS
3HaHUW W yMeHH B cooTBeTcTBUH c TpeboBanmsmu OI'OC CIIO, paboueit

IIPOTPaMMBbI

mucmuiuimasl . EH. Ol

DJIIEMEHTHI

BBICIIIEHI MaTEMaTHKH,

IMPAaKTHYCCKasA YaCTb BKIIOYACT 3addHHSA 0oj1ee BBICOKOT'O YPOBHA CJIOKHOCTH.

buseTsl paBHOLIEHHBI IO TPYIHOCTH, OJJUHAKOBHI IO CTPYKTYPE.

BOHpOCLI 9K3aMCHa OIICHHUBACTCA I10 5-Tu OaJIBHOM IIIKAJIe:

«5» (OTIMYHO) — 3a TIyOOKOE€ M TOJHOE OBJIAJCHHE COACpPKAHUEM

y4eOHOro MaTepuaia, B KOTOPOM CTYACHT CBOOOHO U YBEPEHHO OPUEHTUPYETCS;
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32 YMEHHME NPAKTUYECKH MPUMEHITh TEOPETUYECKHE 3HAHMS, BBICKA3bIBATh M
000CHOBBIBaTh CBOM CyxneHusa. OreHka «5» (OTIMYHO) WpeArnoaraeT
rPaMOTHOE U JIOTHYHOE W3JI0’KEHHE OTBETa Ha MPaKTUKO-OPUEHTUPOBAHHBIC
BONIPOCHI; OOOCHOBAaHWE COOCTBEHHOTO BBICKA3bIBAHUS C TOYKH 3pPEHUS
M3BECTHBIX TEOPETHUUECKUX TIOJIOKCHU.

4y (XOpOI1I0) — eCIU CTYACHT MOJIHO OCBOWII YUeOHBIN MaTepual, BlajaeeT
HAyYHO-TIOHATHHHBIM ammapaToM, OPHUEHTHUPYETCS B HW3YYCHHOM MaTepHuaie,
OCO3HAHHO MPUMEHSET TEOPETUUECKUE 3HAHUS Ha MPAKTUKE, TPAMOTHO M3J1araeT
OTBET, HO COZIEp)KaHuE U (popma OTBETa UMEIOT OT/AEIbHBIC HETOUHOCTH.

«3» (yIOBIETBOPUTEIIBHO) — €CIU CTYJEHT OOHApYy>KHBaeT 3HAHUE H
MOHMMAHUE OCHOBHBIX TOJOXXEHUI Y4eOHOro Marepuaiia, HO H3JIaraeT ero
HETOJTHO, HETMOCIIE0BATEILHO, JOMMYCKAeT HETOYHOCTH B OTPECIICHUN TTOHITHA,
B TNPUMEHEHUH TEOPETHYCCKUX 3HAHWA TIPU OTBETE HAa MPAKTUKO-
OPHUEHTUPOBAHHBIC BOMPOCHI; HE YMEET J0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE
CYX/ICHUSI.

«2» (HEyJOBIETBOPUTENIBHO) — €CIU CTYJEHT HMMEET pa3pO3HEHHBIE,
OeccucTeMHbIE 3HAHUS, JOMYCKAeT OIMMOKH B OIpeneleHuu 0a30BBIX TMOHATHUH,
HCKaXKAET X CMBICI; HE MOXKET MIPAKTUYECKH MPUMEHSITh TCOPETUICCKUE 3HAHUS.

[lkayia MHTEpOpPETALMH PE3YIBTATOB OCBOEHHUS MPOTrpaMMBbl YUEOHOU

JTACIIUIITMHBI
YpoBeHb OT1MmeTKa B 5-0a/U1bHOM 3aureno/
copMUpOBaAHHOCTH KaJje He 3aYTeHO
KOMIIeTeH U
8bICOKUL «5» (OTIIMYHO) 3a4TEHO
cpeonut «4» (xoporo) 3a4TEHO
HU3KULU «3»(y1OBIETBOPUTEIHHO) 3a4TEHO
HeO00CMAamoyHblll «2»(HEYIOBJIETBOPUTEIILHO) | HE 3a4TEHO

© ®I'BOY BO «Yenl'Y»



Muno6pnayku Poccun

denepanpHOE TOCyIapCTBEHHOE OFO/PKETHOE 00pa30BaTelIbHOE YUPEIKICHUE BBICILIETO
\‘)} obpasoBanus «YensnOuHckuii rocyqapctBenHblid yausepeute™ (GPI'BOY BO «Uenl'Y»)

Komnemk Yensadunckoro rocynapersenHoro yuupepeurera (Komemk Yenl'Y)

DoHJ OLICHOYHBIX CPECTB AUCIUILTHHBI
EH.01. DmemeHTSHI BBICIIEH MAaTEMaTHKH
Cnemnansrocts 09.02.07 MH(opMannoHHEIE CHCTEMBI M IPOrPaMMHPOBaHHE

Bepcus noxymenra - 1 | ctp. 10 u3 14 ‘ IlepBslii 3x3eMILIP | KOITHA Ne

3 OHEHOYHBIE CPEJACTBA JIsA IPOBEAEHUSA
MNPOMEXYTOYHOM ATTECTALIUU

3.1. 3agaHus 1Sl OleHKW YCBOCHUS YMEHMH U YCBOCHUS 3HAHUM

Bomnpocsl k 3k3ameny

OnpeneneHue MaTPUIIBL.

JlencTBUA HAJl MAaTpUIIAMH, UX CBOMCTBA.

Omnpenenutenu 2- o ¥ 3-T0 MOPSIAKA, BEIUUCICHUE ONPEISTUTENEH.

OnpenenuTeny n-ro Nopsjika, CBOMCTBA ONpeaeIUTENEH.

MuHops! 1 anredbpandeckue JOMOTHEHHUS.

PaznosxeHue onpenenuTens Mo 3J1eMEeHTaM CTPOKU WM CTOJIONA.

OOpartHas MaTpuIia.

Panr maTpuupt.

. DneMeHTapHbIe IPeoOpa3oBaHus MaTPHULIBI.

10 CryneHuatblid BUJ MaTPUILBI.

11.0gH0pOAHBIE U HEOITHOPOIHBIE CUCTEMbI TMHEHHBIX YPaBHEHUIA.

12.0Onpenenurens CUCTEMBI N JIMHEWMHBIX YPABHEHUI ¢ N HEM3BECTHBIMHU.

13.I1TpaBuno Kpamepa muist pemieHust KBaJipaTHOM CUCTEMBbI IMHEWHBIX
YPaBHCHUU.

14.Teopema 0 Cyl1eCTBOBaHUHU M EIUHCTBEHHOCTH PEIICHHS] CUCTEMBI N
JMHENHBIX ypaBHEHUH ¢ n Hem3BecTHbIMU (Teopema Kpamepa).

15.MaTpuuHbIi CIOCOO pelIeHUsI CUCTEM YPAaBHCHHM

16.0Omnpenenenue BeKTopa.

17.0nepanuu HaJ BEKTOpPAMH, UX CBOMCTBA.

18.Koopaunatel BekTopa. Moayis BeKTopa.

19.CkansipHoe mpou3BeIeHUE BEKTOPOB. Brruucienue ckaisipHOTO
IIPOU3BEJCHUS Yepe3 KOOPAUHATHI BEKTOPOB.

20.ITpstmast Ha TIIOCKOCTH: YpaBHEHHE C YTIOBBIM KO3(PPUITUEHTOM,

21.1IpsiMast Ha MJIOCKOCTH: YpaBHEHUE MPSMOM, MPOXOALIEH uepes 1Be
JTAHHBIE TOYKH,

22 .1lpsiMast Ha MJIOCKOCTH: MapaMEeTPUUECKUE YPABHEHUS,

23.1IpsiMast Ha MJIOCKOCTH: YpaBHEHHUE B KAHOHUYECKOU popme.

24 . KpuBble 2-T0 TIOpSAKA,

25.Kanonnueckue ypaBHEHUS OKPY>KHOCTH, JJLTUIICA, TUIIEPOOJIbI, MapadoIIbl.

26.DKCIEHTPUCUTET, ACUMITOTHI BEPIIUHBI KPUBBIX BTOPOTO MOPSIKA.

27 Ilpenen pyukiuu. CBoiicTBa mpeaena QyHKIUH.

28.0O1HOCTOPOHHUE TPEIEIIBI.

CoNORLODE
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29.1Ipenen cyMMbl, TPOU3BEICHUS U YACTHOTO ABYX (YHKIIUH.

30.HenpepsiBHbIE (PYHKIINHU, KX CBOMCTBA.

31.HenpepbIBHOCTD 37€MEHTAPHBIX U CIOXKHBIX (QYyHKIUM.

32.3ameuarenbHbIC MPEIeIbI.

33.Touku pa3psiBa, UX Ki1accuUKaIus.

34.1Ipon3BOHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKITUH.

35. Juddepennnpyemoctsb QPyHKITUH.

36.Tabnuira mpou3BOIHBIX

37.IloHsITHE IPOCTOM U CIOKHOU (HYHKIIUH.

38.I1pon3BogHAs CIIOKHOM CTETEHH, CII0)KHOTO KOPHS U CIIOKHON 00paTHOM
BEITUYHHBI

39.11pon3BogHBIE TPUTOHOMETPUUECKUX PYHKIUH.

40.1IpousBoHble JorapuPmMuueckux QyHKIUH.

41.TIpou3BoHbIEe MOKa3aTEAbHBIX (DYHKIMM U MPOU3BOAHBIE OOPATHBIX
TPUTOHOMETPHUCCKUX (DYHKITHI.

42.Tloctpoenue rpadukoB Gpynkiuii. [I[poMexxyTku Bo3pacTanus U
yOBIBaHUS.

43.TToctpoenue rpadukoB pyHkuuii. Toukn MakcuMymMa U MUHUMYMa.
[TocTpoenue rpadgukoB GyHKIHHI. J[OMTOTHUTEILHBIEC TOUKH.

44, ®U3NYECKUNA CMBICI TIEPBOM U BTOPOI TPOU3BOIHOM.

45.1'eoOMeTpUUECKUN CMBICITIPOU3BOIHOM.

46.0OmnpeneneHue nepBooOpa3HON PyHKITHH.

47.Teopema o nepBooOpa3HON PYHKIIUH.

48.0OmpeneneHne HEONPEAeIEHHOTO HHTErpaJa.

49.HenocpeACTBEHHOE MHTETPUPOBAHKE 10 TAOJIMIIE HHTETPAJIOB.

50.CreneHHble HHTErPAJIbI MOJCTAHOBKOM,

51.TpUroHoMEeTpUUYECKUE UHTETPAJIbI OICTAHOBKOM,

52.orapupMuuecKue HHTETPabl MOJCTAHOBKOM.

53.®opmyna HeroTtona — JleitOnwua.

54.0Omnpenenenue onpeAesi€HHOr0 HHTErpalia, €ro CBOMCTB U TEXHHUKA €TI0
BbIYHMCiIeHus 1o opmyne HetoTona — JleliOHuIa.

55.I1oHATHE KPUBOJIMHENHOM Tpaneuu U GopMyia HaXOXKIEHUs €&
TUTOIIAIH.

56.IIpuMeHeHne UHTerpalia Mpu peleHur TeOMETPUIYECKUX 3a/1a4.

57.Beruncnenue o0bEMOB Tapab0IOUI0B BpAIICHHS, IIMIIMHIPOB, KOHYCOB,
YCEUYEHHBIX KOHYCOB U T. .

3.2. TunoBble NpaKTHYECKHUE 3aJaHUS IJIS OI€HKH YCBOEHUSI
Y4eOHOM TUCHMILIMHBI

3ananmue 1.
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2 30 -1 0 3
A=|-2 1 8|,B=|2 4 1
2 43 1 3 0

1. Haittu marpunty C=A+3B, eciu

2. Pemuth cucteMy JIMHEWHBIX YpaBHEHU METOJIOM OOpaTHON MaTpHUIIb.
3. Pemuth cucteMy JMHEHHBIX ypaBHeHUM 1o popmynam Kpamepa.

4. Pemth cucTeMy JMHEWHBIX ypaBHEHUN MeTonoM [aycca.

X +2x, —x, =1,
2%, — %, +x; =3,

3x, +2x, +x; =7.

3aganue 2. ~
JlaHBI BEKTOPBI d (-3;2; 1) b (3; 0; 4) (mst Ne 1-5).
1. Haittrd - b

2. Haittn (& A E)

Haiitn @

Haittn |E_:: |

Haﬁn13=&+§,5=&—§,f= —3da

B npsamoyToneHOIL IeKapToBoil clcTeMe KOOPIITHAT HOCTPoHTE Todki A (0; 0),

C(-3:4).D(-2;2) E(10; -3). Onpenenite paccTOAHIE Mek Iy ToUKaMiI C 1 D, A

uD,DuE.

7. IlocTpolTh TOYKH, 3aJaHHEIE IOIAPHBIMI KoopamHATaMIL A (4; 0), B (2; 3m/2),
C (3: 7).

8. IaHBEI TOYKH B IPsAMOYTONIBHOI cricTeMe KoopaiHAT A (0; 5), B (-3;0), C( ﬁ 1)
Hailti X nongpHEle KOOPIITHATEI

A e

3aganue 3
Beraucnuts npeaen GyHKIHM:

2_ .
umx+5 b x =9 limmnl]'.r

23y —6 3 x° —8x+15  0sin12x
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3ananmue 4.
HccnenoBarbh PyHKIMIO Ha HEMTPEPBHIBHOCTD B TOUKE Xo=0

x° npu x#0.
f(x)= ! |

1 npu  x=0

3aganmue 5.

1. Haiitu npoussoanyio GpyHKIu# y=C0s*(6x>+9)

2. HaiiTu npou3BOIHYIO TPETHETO Iopsaka GpyHKIHU Y=2X>-SiN3X

3. Hanucats ypaBHeHHe KacaTenbHOU K rpaduky dynkuuu f(X)=2x-x? B Touke ¢
abcuuccoit xo=0, x0=2,

4. MarepuanbHas TOYKa IBMXKeTcsS 10 3akoHy X(t)=t3-4t> Haiitu ckopocTh u
yCcKopeHue B MOMeHT Bpemenu t=5c¢. (Ilepemerenne usmepsaeTcs B METpax)

3amanue 6.

UccnenoBarh GyHKIHIO U TIOCTPOUTH €€ TpaduK.
f(x)=x?-2x+8

3ananmue 7.
Haiitu HEOIPE/ICIICHHBIC WUHTErPaJIbl METOI0M HEIMOCPEACTBEHHOTO
UHTETPUPOBAHUS

1

1. [l 6sinx+4x* == ldx.
' x
9 4.7 6
5 X 3xq+2x Ir
. X

4. — + — X
“\1+x~ sm x
5 - dx
" J4-9x?
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3amanue 8.
Haiitu HeonpeneneHHble UHTETPajibl METOIOM MOJCTAHOBKHU

[(7x +5)*dx.

- 18x7 -3
6x° —3x+8

x'-e” dx.

3aganue 9.
Haiitn HeonpeneneHHbI HHTETPal METOA0M HHTETPUPOBAHHMS 110 YaCTIM

j(x — 2)sin xdx

3amanmue 10.
Brruucnuth onpeienieHHbIN HHTerpal:

i(ﬂrf +x —3}1’.\:.
]

3ananme 11.

Bperaucnurts OHpGI[CJ'ICHHLIﬁ HHTCIrpaJl MECTOAOM ITOACTAHOBKHU:
3

j (2x 1) dx.

2

3aganmue 12.

Beruucnutb,  mpeaBapuTEIbHO  CHIE€NIaB  PUCYHOK,  IUIOMAAb  (DUTYPBHI,
OFpaHHqCHHOfI JIMHUAMMU.

y=-x?+4, y=0, x=-2, x=2

3ananme 13.
Haiitu o00bem Tena, MOMYy4YEHHOTO TIPU BpaIlICHUH BOKPYT OCH abciuce
KPUBOJMHENHOU Tpaneuuu, OTPAHUYEHHOU JIMHUSIMUA:

y:x/;, y=0, x=1, x=4.

3ananmue 14.
CKOPOCTh JBMKEHHSI TOYKHM M3MEHSAETCS Mo 3aKoHy V = t2 + 2t +1 (m/c). Halitu
nyTh S, IPOWAEHHBIA TOUKOM 3a 10 ¢ OT Hayasa IBUKECHMUSI.
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