MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

Pl COOPMHUPOBAHA,
COrIACOBAHA
W YTBEPHEHA B JHOC

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.1.10 Marematuka

YTBEPXIAIO
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YTBEPXJIAKO /M.H. Bonnaes/

(®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))
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Jlexuun

JlabopaTopHbIie pabOThI
[IpakTrueckue 3aHATHS
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Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.)
KonTakTHas paboTa 1o 3K3aMeHy
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(6e3 yuera 3K3.)

CamocrosTenbHas paboTa 1o MOArOTOBKE K
9K3aMeHy

DK3aMeH
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BPK, 13
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126
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qaCoB
qaCoB
qaCoB
qaCoB

qaCoB

94acoB
cemecTp

qaCcoB

9acoB
cemecTp
cemecTp
cemecTp



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnermmanbHOCTH) 19.03.01 BrorexHonorus

[TporpamMmmy cocTaBuIu:

JIOLICHT C y4CHOM CTENCHBIO BM COI'JTACOBAHO A.P. JlaneBckuit
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa Briciieit MaTeMaTHKH

(HammMeHoBaHUe Kadeaphl)
14.01.2026 poTokoJ Ne )

(mara)
3aBenyromuii kageapoit COI'JTACOBAHO B.A. UBanoB

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)
kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.

3aBenyromuii kageapoit COI'JTACOBAHO A.N. MyxopTtoB
(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COT'JTACOBAHO J.W. MyxopToB

(M1.0. ®amunus)

Okcnept(pl): YnkuneB Butanuii AnexceeBud, upexrop OO0 "Kazauckoe"

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 19.02.2026 r.
Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaMMEHOBAHHE | MHJIMKATOPA JTOCTHXKCHUS

KOMITETCHIIMH KOMIIETCHITUHT
1. VK-1 VYK-1.1 Bemonnser 3HaHMsA: 3HAeT NPUHILIUIIBI IOUCKa, cOopa, oTOopa u
Cnocoben ITOMCK HEOOXOMMMOM IJIsl |CHCTEMaTH3auu HHPOPMAIIH, OCHOBBI CHCTEMHOTO
OCYIIECTBIISATh  |pEIICHUS MMOCTABICHHON [IOAXO/a [l PELIEHHs ITOCTaBJIEHHBIX 3a/1a4
IIOMCK, 3alauun I/IH(bopMaHI/H/I, e€ |yYMeHHus: VmMeer OCYHICCTBJIATDH KpI/ITI/IIIeCKI/Iﬁ aHajliu3
KPUTHYECKHIA KPUTUYECKUI aHAIIN3, ¥ CUHTE3 MH(POPMAIIUU B paMKax BBIOpaHHOU
aHaJIU3 U CUHTE3 [00001IeH e U PO eCCHOHAIBHON IEATETHHOCTH
uHboOpMalUK, |IpeACTaBICHHUE Ha HaBBIKH: Bianeer HaBbikamu pabOTHI C
[PUMEHSATh OCHOBE 3HAHUMH HMCTOYHMKAaMU WH(OpMaIIMU, HaBBIKAMH ITOJITOTOBKH
CHUCTEMHBIN C€CTCCTBCHHO-HAYYHBIX Hay4HBIX TCKCTOB
MTOAX O ISt JUCLUTUIAH U
peteHus COBPEMEHHBIX
MOCTaBJICHHBIX |MH(DOPMAITMOHHBIX
3a1a4 TEXHOJIOTHI
2. OIIK-1 OIIK-1.1 3naer 3HAHHA: 3HaTh MaTeMaTU4YCCKHUE,
Cnocoben OHOJIOrHUecKre 00BEKTHI |€CTECTBEHHOHAYYHBIE U COIMATbHO-D)KOHOMHYECKUE
U3y4arh, Y TIPOILIECCHI, METO/IbI JUTSI KCTIONb30BaHMS B PO ECCHOHAIBHON
aHAJIM3UPOBATh, |MaTEeMaTUYECKHE, JIeATeIIbHOCTH
WCIIONIb30BaTh  |(U3UYecKue, YMeHHUA:
OMOJIOTUYECKHE |XUMHUYECKHE U HABBIKH:
00BEKTHI U OMoIornYecKre 3aKOHbBI U
MIPOILIECCHI, 3aKOHOMEPHOCTHU, UX
OCHOBBIBASICh Ha |B3aMMOCBSI3H
3aKOHax U OIIK-1.2 Ymeer 3HAHMSA:
3aKOHOMEPHOCTS [IIPUMEHATH 3HAHUA O yMeHus: YMETh pelaTh HeCTaHJapTHBIE
X OMOJIOrHYECKHX 00BEKTAX npodeCCHOHANIbHBIE 33/1a4H, B TOM YHCJIE B HOBOM
MaTeMaTUYeCKH |U Tpolieccax,

X, QU3UIECKUX,
XUMHUYECKHAX U
OMOJIOTHYECKUX
HAYK U MX
B3aUMOCBS3IX

MaTeMaTHYECKUX,
bu3HYeCcKuX,
XUMHUYECKHUX U
OMOJIOTHYECKNX 3aKOHOB
U 3aKOHOMEPHOCTEH, MX
B3aMMOCBSI3H TIPU
pelieHnun

PO eCCHOHATBHBIX
3a/1a4

WJIM He3HAKOMOMU cpefie U B MEXKIUCIUTUTHHAPHOM
KOHTEKCTE, C IPUMEHEHHEM MaTeMaTHUECKUX,
€CTECTBEHHOHAYYHBIX, COI[HAIbHO-DKOHOMUYECKHUX U
poeCCHOHAIBHBIX 3HAHUM

HABBIKH:




OIIK-1.3 Bnaneet 3HAHUA:

HaBbIKaMU YMEHH:

MCTIONb30BaHUs 3HAHUH |gaBbiku: VIMeTh HaBBIKHU TEOPETUYECKOIro U

0 OMOJIOTHYECKUX SKCHECPUMEHTAIILHOI'O UCCIICIOBAHUS 00BEKTOB
00BEKTax U mpoleccax, po(hecCHOHATLHOM IS TEIILHOCTH, B TOM YHUCJIC B
MaTeMaTHYCCKUX, HOBOMW WJIM HE3HAKOMOM Cpesie U B

bu3nueckux, MEXIUCUUIUIMHAPHOM KOHTEKCTE

XUMHWYCCKUX U
OHOJIOTUYECKHUX 3aKOHOB
Y 3aKOHOMEPHOCTEM, X
B3aUMOCBSI3H NPH
peleHnu
npodeccuoHaIbHbBIX
3a/1a4

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

JucnuniaunHa otHocuTes K o0s3atenbHoi yactu OIIOIN.

JucnurnuHa siBIseTcs 0053aTeIbHON

W3yvyaemass IUCHUIUIMHA SIBIISIETCS OCHOBOM i MPOJOJKEHHS (OPMUPOBAHUSA YKa3aHHBIX
KOMIETeHIM B creayromux guciuiumHax:  Owmiocodpus (YK-1), OcHOBBI  HaydHO-
uccienoparenbckoit aesrenbHocty (YK-1), O6mas 6uonorus u mukpoduonorus (OIK-1), Xumus
ounonornuecku aktuBHbIX BeulecTB (OIIK-1), ®usnonorus pacrenuit u mukpoopranuzmon (OIIK-
1), Teneruka u mMonexymsipHas ouosorus (OIIK-1), buoxumus u ocHOBBI 3H3uMOJ0rHH (OITK-1),
OcHoBBI TexHOJOrm4Yeckoro mnpennpuauMarenbctBa (YK-1), ®usuueckas xumus (OITK-1);
rocyJapCTBEHHON UTOroBoil arrectanuu B (opme: [loaroroBka k mporenype 3aliuThl U 3alluTa
BBIYCKHON KBanmu¢ukannoHHoi padotsl (YK-1), IloaroroBka k mpouenype 3aliuThl U 3aIiuTa
BBIIYCKHOM KBanmudukannonHoi padotsr (OITK-1)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jns dopmupoBaHus 3asBICHHBIX KOMIIETEHIUH HMCIIOIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peanu3yromue AesATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTHUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMU CTPAaTETMYECKUMHU TEXHOJOTHSAMH SBIIIOTCS: JIEKLIMOHHBIE 3aHATHS, NPAKTHUUECKUE
3aHATHUS, TPOLEAYPHI CAMOOOYUEHHUS

Ha noctmkeHume KOHKpETHBIX Lieleld OOy4eHHs HalpaBieHbl IPUMEHsEeMble TaKTHYECKHUE
TEXHOJIOTMH: KJIACCUYECKas JIEKIIHS

Paznen 4. COAEPXXKAHUE JUCLHUITJINHBI

1 cemecTp
. KonunuectBo | DopMupyemsbie
Byl 1 TeMbl 3aHATHIA
4acoOB KOMIICTCHITIHT

JluHeiinasi aareopa 24 OIIK-1, YK-1
Jlexuus. Matpuusl u onpeaenuTenn 2
Jlekuus. Cucrema JIMHEHHBIX YpPaBHEHUN 2
[IpakTuueckoe 3angarue. OnpeaenuTeny, uX CBONCTBA. 2
[IpakTuueckoe 3ansatue. OnpenenuTeny, UX CBOMCTBA. Boiuncinenne 2
onpenennTenci




[IpakTnueckoe 3ansTHe. Pelienre cucTeM JIMHEHHBIX YpaBHECHUN
meTtosioM I'aycca.

[IpakTuueckoe 3ansTue. Marpuiibl, 1eHCTBUS HAJl HUMHU.

[TpakTueckoe 3ansatue. OOpaTHast MaTpHIIA.

IIpakTHueckoe 3aHsaTHE. PenieHue cucTeM JINHEWHBIX YPaBHEHHUU
MaTPUYHBIM METOJIOM.

3agaHus U1 CAaMOCTOSTENIbHON PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP

W3yueHne JeKIMOHHOTO MaTepraia U MOArOTOBKA K TEKYIIEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI B JICKIIUSX),
BBINOJIHEHHUE JIOMAIIHUX 33JaHUi, W3y4eHHE JOMOTHUTEIHLHOTO
Marepuaa.

BekTopHas ajreopa

Jlexuus. Bexkropnas anre6pa

[IpakTrueckoe 3andaTue. JIMHEHHbIE ONIepaluy HaJl BEKTOPAMH.

[Ipaktuueckoe 3ansatue. CKaJipHOE IPOU3BEACHUE IBYX BEKTOPOB.

IIpakTHueckoe 3aHsaTHE. BEKTOpHOE NMPOU3BENECHUE BEKTOPOB.
CMelaHHOe IPOU3BEICHUE TPEX BEKTOPOB.

NN DNDN

3anaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KP

W3ydeHue NeKIMOHHOI0 MaTepuaa U NoJAroTOBKA K TEKYILEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIbHBIE BOIPOCHI B JIEKIMSIX ),
BBINIOJTHEHUE JOMAILIHUX 3a/laHui, H3Yy4E€HUE JAOIMOJHUTEIBHOIO
MarepHaa.

OIIK-1, VK-1

AHaJUTHYECKas reomMeTpusi

Jlekmus. Amnanutrdeckas TeOMCETPpH HA INIOCKOCTU

Jlekmus. Amnanutrdeckas TeOMCETPpH B IPOCTPAHCTBEC

HpaKTI/IquKOG 3aHATHUC. HpHMaH JIJMHUS Ha IIJTOCKOCTH.

HpaKTI/IquKOG 3aHATHUC. HpHMaH JIJMHUS Ha IIJTOCKOCTH.

IIpakTrueckoe 3ansatue. Kpusbie BTOporo nopsiika.

[TpakTrueckoe 3anstue. [lnockoctsb

IIpakTrueckoe 3ansaTue. IIpsimas ¥ IUIOCKOCTH B MPOCTPAHCTBE

NIDNINIDNIDNIDNIDN

3amanus 111 CaMOCTOSITEIbHOM pabOTHI, B TOM UKCJIE BHIMOJHEHNE
KP

N3yuenune NeKIMOHHOTO MaTepraia ¥ MOJArOTOBKA K TEKYIIEMY
KOHTPOJTIO (OTBETHI HA KOHTPOJIBHBIE BOMPOCHI B JICKITUSAX ),
BBITIOJTHEHHE JIOMAITHUX 3aIaHUH, HW3y4eHHUE JOMOTHUTEIHHOTO
MaTepHaa.

OIIK-1, YK-1

BBenenue B MaTeMaTHYECKHH aHAJIN3

12

Jlexuus. Ipenen pynkuuu. HenpepblBHOCTh PyHKIIMU

IIpakTnueckoe 3ansaTue. OyHKIUU ACUCTBUTEIBLHONU IEPEMEHHOM,
00J1aCTb ONPEIEIIEHMUS.

[Ipaktuueckoe 3anstue. [Ipenensl, Belunucienune npeaeinos. Buis
HEONPEACAEHHOCTEH M CITOCOOBI UX PACKPBITHS.

HpaKTI/IquKOC 3aHATHE. 3aMeUaTelIbHEIC Mpeaciibl

OIIK-1, YK-1




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP

N3ydenue JeKIMOHHOTO MaTepralia v MOJArOTOBKA K TEKYIIEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI B JICKIIMSIX ),
BBITIOJTHEHHE JIOMAIIIHUX 33JJaHUi, HU3Yy4YEHHUE JOMOJHUTEIHHOTO

MaTepuaa. 4
JInddepennuannLHoe HcuucjaeHne (PyHKIUN OAHOM nepeMeHHOMH 24 OIIK-1, YK-1
Jlexnus. [IpousBogHas 2
Jlexuus. Ilpunoxenus: mporu3BOIHON 2
[TpakTuyeckoe 3anstue. HempepslBHOCTH (DYHKIIMU B TOUKE, TOYKH 2
pa3phbIBa.
IIpakTrueckoe 3ansatue. [IpousBonHas, ee reOMETPUYECKUIM CMBICIL. 2
[TpousBogHAs CIOKHON (DYHKIIHH.
IIpaktrueckoe 3ansaTue. [IponsBonHas, ee reOMETPUYECKUIM CMBICIL. 2
[TpousBoHAs CIIOKHON (DYHKIIHH.
[TpakTideckoe 3austue. Jlorapudgmudeckoe nuddepeHmpoBanue. 2
[TpousBoaubie U AUQepeHInanbl BEICIIUX MOPSIKOB.
IIpousBoaHas HEABHON (HYHKIINM.
[TpakTuueckoe 3austue. ['eomerpuueckue u puznuecKkue 2
MPHIIOKEHUS TPOon3BoHON. Juddepenman.
OKCTpeMyMbl () YHKITUH.
[IpakTuyeckoe 3anstue. Bo3pacranue, yObiBaHue GyHKINH, 2
JIOKAJIbHBIHN 3KcTpeMyM. [ T00anbHbINA AIKCTPEMYM (PYHKIIHH.
BrinykiiocTs, BOTHYTOCTB, TOUKHU Tieperuda. McciaenoBanue
(D YHKIIMH, TOCTPOEHNE IPaPUKOB.
3amanus 11 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHNE
KP
N3yuenune NeKIMOHHOTO MaTepHalia U MOATOTOBKA K TEKYIIEMY
KOHTPOJTIO (OTBETHI HA KOHTPOJBHBIE BOMPOCHI B JIEKITUSX ),
BBITIOJIHEHHE JIOMAITHUX 33IaHUH, W3y4eHUE JAOMOTHUTEIHHOTO
MaTepuaia. 8
DYHKIUHN HECKOJbKHX MepeMEHHbIX. JJ1eMeHThI TEOPUH MOJIsI 16 OIIK-1, VK-1
Jlexuusa. yHKIIMN HECKOJIBKUX IIEPEMEHHBIX 2
[TpakTrueckoe 3ansaTue. O01acTh onpeneneHns GyHKIUU ABYX 2
MIEPEMEHHBIX.
[IpakTrueckoe 3ansaTue. YacTHBIE TPON3BOIHEIE. 2
[TpousBoHbIe COXHBIX QyHKIMH. [Tpon3BoHbIE 1
JrbepeHITNATE] BRICIINX ITOPSIKOB.
[TpakTrdeckoe 3aHsATHE. DKCTpeMyM (YHKIIUH IBYX MEPEMEHHBIX. 2
IIpakTrueckoe 3aHATHE. Y CIOBHBINA AKCTPEMYM. 2
3amanus I CaMOCTOSITEIHHOM paOOTHI, B TOM YMCJIE BHIMIOJTHEHNE
KP
N3yuenune NeKIMOHHOTO MaTepralia ¥ MOJArOTOBKA K TEKYIIEMY
KOHTPOJTIO (OTBETHI HA KOHTPOJIBHBIE BOMPOCHI B JICKITUSAX ),
BBITIOJTHEHHE JIOMAITHUX 3aIaHUH, W3y4eHHUE JTOMOTHUTEIHHOTO
MaTrepuaa. 6
WMuas xoHTakTHas pabora: 0

2 cemecTp

N KomnuecTtBo | @opMupyemsbie

Buabl 1 TeMbl 3aHATHIA
4acoB KOMITETCHIIUH




KommnuiekcHbie yncsia. JjaeMeHThl TeOPUH (PyHKIMHU
KOMILIEKCHOI'0 TIePeMEeHHOr0

Jlexms. KommuiekcHbie uncina. M300pakeHne KOMIUIEKCHBIX YHCENT
Ha TJIOCKOCTH (TOYEYHAsl U BEKTOpHAs UHTEpIIpeTalus). Moayinb u
apryMeHT KOMILUIEKCHOTO uncia. Tpuronomerpudeckas Gpopma
KOMIIIEKCHOTO unciia. JIedcTBUS HaJl KOMIIICKCHBIMH YHUCIAMHU.

[IpakTuueckoe 3ansatue. [lepexon ot anredpandeckoit Gopmbl
KOMIUIEKCHOT'O YMCJIa K TPUTOHOMETPUYECKON U MOKA3aTEIbHOM
hopmam.

[IpakTrueckoe 3ansaTue. JleicTBUS HaJl KOMIUIEKCHBIMHU YUCIIAMMU.

3agaHus U1 CAaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP

W3yueHne JeKIMOHHOTO MaTepraia 1 MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI B JICKIIUSX ),
BBINOJIHEHHUE JJOMAIIHUX 33JaHUid, W3y4eHHE JOMOTHUTEIHLHOTO
Marepuaa.

OIIK-1, YK-1

HeonpeneaeHHbIid HHTErpaJj

16

Jlexuus. Ilonarue HeonpenenéHHoro nuTerpana. OCHOBHbIE
METO/1bl UHTEIPUPOBAHUS

Jlexuus. aTerpupoBaHue TPUTOHOMETPUUECKUX (PYHKIIHI.
WHTerpupoBanue MpoCcTeHINX UPPALUOHATBHOCTEHN (JIMHEHHOM,
KBaJIPATUYHON).

[TpakTuyeckoe 3ansTre. HemocpeacTBEHHOE HHTETPHUPOBAHKE:
METOJT PA3JIOKEHU, HOABENCHUE MO 3HAK b dbepeHaia.

HpaKTI/IquKOG 3aHATHUC. I/IHTCFpI/IpOBaHI/IC 110 9aCTsM.

IIpakTrueckoe 3ansaTue. IHTErpupoBaHue BBIPAKEHUH,
cozep KalX KBaApaTHbIA TpexuieH. IaTerpupoBanue
paloHaIbHbIX (PYHKIHH.

[IpakTuueckoe 3ansatue. UHTErprpoBanne TpPUrOHOMETPUUECKHUX
¢y, MaTErprpoBanye NpOCTEHINMX HPPallHOHAILHOCTEN

3agaHus Ui CaMOCTOSITENIbHONW pabOThI, B TOM YHCIIE BBIIOJIHEHUE
KP

N3yyenue NEKIUOHHOTO MaTepHUalla U MOATOTOBKA K TEKYILEMY
KOHTPOJTIO (OTBETHI HA KOHTPOJIbHBIE BOIPOCHI B JIEKIUAX ),
BBINIOJIHEHUE TOMAIIHUX 3aJaHUN, W3y4YCHUE JOINOIHUTEIBHOIO
MaTepuaia.

OIIK-1, YK-1

OnpenesieHHbIe HHTETPAJIbI

16

Jlexmus. [lonsarue OHpCI[CJ'IéHHOFO HHTCIrpaJia. OCHOBHEIE MCTOABI
BbIYHCJICHUA.

Jlexuust. HecobcTBeHHBIE MHTETpasibl. ['eomMeTpruyeckue
NPUJIOKEHNUS ONPEICJIEHHOI0 MHTerpaa: 1) miomans
KPUBOJMHEHHON Tpanenuu (MCIojib30BaHUE CBOUCTB); 2) IJIMHA
JyTH KPUBOW JIMHUM, 3aJaHHOW B JIEKAPTOBBIX U MOJSPHBIX
KOOpJMHATaX, a TAK)KE€ KPHUBOM, 3aJJaHHON ITapaMeTPUUECKH;

3) BeIuKCIIeHHE 00beMa Tella IO U3BECTHBIM MOIMEPEYHBIM
ceueHusIM; 4) o0beM Tena BpauieHus. Guznueckue MpUIoKEHHS:
paboTa nepeMeHHON CUIIbI; BBIYUCIEHUE MAcChl IPSIMOTO
HEOJHOPOAHOIO CTEPIKHSL.

[TpakTrueckoe 3ansTUe. Briunciienue onpeneaeHHOro HHTerpana
110 OTPE3KY. 3aMeHa IEPEMEHHOM B ONPECIICHHOM HHTErpalie.

[IpakTuueckoe 3ansaTue. IHTerpupoBaHue Mo 4acTsM B
onpeaeaéHHOM HHTETpalle.

OIIK-1, YK-1




[TpakTuueckoe 3ansTue. HecoOcTBEeHHBIC MHTETPAIIHI. 2

[TpakTrueckoe 3ansTue. [ 'eomerpruueckue MpuIoKeHUs 2
ONpEICTCHHBIX HHTETPAJIOB.

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCJIE BBIIIOJIHEHUE
KP

W3y4eHne NeKIUOHHOIO MaTepuaa U NOArOTOBKA K TEKYILEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIbHBIE BOIPOCHI B JIEKIUAX ),
BBITNIOJIHEHUE JOMAIIHUX 3alaHui, W3Y4YE€HHUE JAONOIHUTEIBHOIO

MarepHaa. 4
JAnddepennuaabLHbie ypaBHEHHS 16 OIIK-1, YK-1
Jlexums. [{uddepennuanpapie ypaBHeHUs 1-r0 mopsiaka. 2
Jlexums. Auddepennnanbupie ypaBHEHUS BBICIIUX TOPSIIKOB. 2
[IpakTuyeckoe 3anstue. JuddepenHnmanbapie ypaBHEHUS C 2

pa3IeNAomuMIcs iepeMeHHbIMU. OJTHOPOTHBIE
Qg depeHraibable ypaBHEHHs 1-T0 mopsiaka.
OpHoponHble AuddepeHnnanbHble YpaBHEHHS IEPBOTO MOPSIKA.

[TpakTrueckoe 3ansTue. JIuneitnble ypaBHeHUs 1-ro nopsaka. 2
[TpakTrueckoe 3aHsATHE. Y paBHEHUS, 1OIYCKAIOIINE TOHUKEHUE 2
HOPSAJKA.

[TpakTuyeckoe 3anstue. Jluneinsie qudQepeHnranbHbie 2

YPaBHEHUS BBICIINX HOPSIAKOB C MTOCTOSHHBIMU KOD (D UIIMEHTaAMU.

3ajanus Ul CaMOCTOSATENLHOM PaOOThI, B TOM YHCIIE BBIIOIHEHUE
KP

M3yuenne JEKIMOHHOTO MaTepHalla U IIOArOTOBKA K TEKYIIEMY
KOHTPOJTIO (OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI B JIEKIIUAX ),
BBINIOJIHEHUE IOMAIHKUX 3aaHii, HM3yd4eHHUE JOMOIHUTEIBHOIO
MaTepHaa. 4

YucjaoBbIe U CTENEHHbIE PSIAbI 16 OIIK-1, VK-1

Jlexuus. Yucnosslie psasl

Jlekius. CrereHHEIC pAABI

HpaKTI/IquKOG 3aHATHE. 3HAKOMOIOKUTSIBHBIC psAAbIL.

HpaKTI/IquKOG 3aHATHUC. 3HaKOHepeMeHHHe psAABL.

HpaKTI/IquKOG 3aHsaTue. CTeneHHbIC PpAABI.

NININIDNIDNIDN

[TpakTrueckoe 3ansaTue. CTENEHHbIE PSJIbI B TPUOIMKEHHBIX
BBIUMCIICHHUSIX.

3amaHus 111 CaMOCTOSITEIHHOM padOTHI, B TOM YKCJIE BHIMIOJTHEHNE
KP

N3yuenune NeKIMOHHOTO MaTepralia ¥ TOJArOTOBKA K TEKYIEMY
KOHTPOJTIO (OTBETHI HA KOHTPOJBHBIE BOMPOCHI B JIEKITUSX ),
BBITIOJTHEHHE JIOMAITHUX 3aaHUH, W3y4eHHUE JTOMOTHUTEIHHOTO
MaTepHaa. 4

WMuas xoHTakTHAast pabora: 0

IToAroToBKa K 3K3aMEeHY 30

ITpoBeneHNe K3aMeHa 6

Pasmen 5. METOJWYECKUE VYKA3AHUS JUIS OBYYAIOIIMXCS IO OCBOEHHMIO
JTICLATUINHEI

Jnis mproOpeTeHrs: MPOYHBIX KaK TEOPETHYECKUX 3HAHWM, TaK U YMEHUH, OOJblIoe 3HAYCHHE
nMeeT Ballia mocTostHHas CaMOCTOATEIIbHAS 1EATEIIBHOCTD.



I'padux camocTosTETHHON MEATETLHOCTH TMPEACTaBICH B pabodeil mporpamme, riae KOHKPETHO
YKa3aHbl TEMbl CaMOCTOSITEIBHONH pabOThI U BpeMs, HEOOXOAMMOE JUIsl TOJIHOTO OCBOCHHS
YKa3aHHOU TEMBI.

1. Ilpm wu3yueHum Kypca IUCUMIUIMHBI OOydaromuecs TOJDKHBI IIOCTOSHHO OOpamarbest K
porpaMMe JUCLUIUIMHBI, KOTOpasi CONEPKUT CBEAEHUS O COAEP)KaHUU Y4EeOHOIo JICKIIMOHHOTO
MarepHala, i 0 TeMax NPaKTHUYECKUX 3aHATHH.

2.IlepeueHb peKOMEHIyeMOM JTUTEepaTyphl 10 AUCIUILIMHE TpUBecH B Pa3iene 6 nanHoi pabodeit
mporpamme.

3. [l 1OCTHKEHUSI XOPOIIUX Pe3yIbTaTOB paboThl B ayTUTOPUH, OOYUYAIOLUTUMCSI PEKOMEHTyeTCs
HE TOJIBKO O3HAKOMUTBHCS C TEMAaTUYECKHM IUIAHOM JIEKIIMOHHBIX M MPAKTHYECKUX 3aHATUN, HO U
FOTOBUTHCS K HUM. Bamia camocrtositenpHas paboTa — 3TO CaMOCTOSITeNIbHAs MOATOTOBKA K
AKTUBHOU paboTe BO BpeMs JICKITUH, 1 OCOOCHHO BO BpEeMsI IPAKTHYCCKHUX PadoT.

4. 3amanus K MpeIICKIUOHHON padoTe chopMyTUpOBaHBI B BHJIE BOIPOCOB ISl TUCTAHITMOHHOTO
o0y4eH#ust (BOIIPOCOB K KOJUIOKBUYMaM B KaXKJIOM CEMECTPE) IO COOTBETCTBYIOIICH TEME.

5. 3agaHus K NPaKTUYECKUM 3aHATHAM C(OPMYIHPOBAHBI B BUAE TEMBI IIPAKTHIECKOTO 3aHATHSI.

6. C NEeKIMOHHBIM MaTEPHAIOM AUCIUIUIMHBI MOXHO O3HAKOMHTHCS M B JJEKTPOHHOM Kypce
JTUCIUTIIMHBI Ha 00pa3oBaTenbHOM mopTane [TT'TY.

7. B mpouecce u3ydeHus: Kypca IPOBOAMUTCA TEKYIIUH KOHTPOJIb 3HAHMM B BHUJIE KOHTPOJIbHBIX
paboT U OmpocoB (KOJUIOKBUYMOB). Bompochkl [Uisi TUCTaHIIMOHHOTO OOY4YeHMsS U NPOBEICHMS
KOHTPOJIS (U151 KOJUTOKBHYMOB) ITPHUBEICHBI B paszese 7 padodel mporpaMMbl. TaM ke pHBeIeHBI
HYJIEBbIE BAPUAHTBI KOHTPOJIbHBIX PadoOT.

8. B xon1ie 1-ro cemectpa oOy4aromnuecs cIaroT 3a4€T;
B KOHIIE 2-TO CEMECTpa — HIK3aMEH.

B cocrase PII MPUBCACHDBI KaK 3K3aMCHAI[MOHHBIC BOIIPOCHI C HYJICBBIM BapUaHTOM 6I/IJ'IeTa, TakK U
KPUTCPUH DK3aMCHAITMOHHBIX OLICHOK.

ATTectanus cryaeHToB 1o cucreme PUTM

1. JInga KOHTpONE PUTMHUYHOCTH pPAOOTHI CTYACHTOB B TEUCHHE CEMECTpa BBOJATCA
aTTecTallMOHHbIe Henenn — /-4, 12-1 u 17-1 (16-a1) Henens (urorosasi). Utoru paboTs
ctyneHToB 3a 7, 12, 17(16) Henenb cemecTpa, OLEHEHHbIE IMpernojaBaTesiIMU B Oaiiax
BBOJIATCA B 0a3y 4epe3 CUCTEMY DJIEKTPOHHOTO 00yueHus (kopriopatuBHbIA caiT TII'TY).
Kpurepun ocBoeHHst (IOpPOTr TOJOXUTENBHBIX 1-OH, 2-OH M HMTOTOBOM aTTecTalui)
YCTAQHABJIMBAIOTCS WHAMBUIYAIbHO MO KaXIOM aucHUIUIMHE. PaboThl, claHHBIE TOCie
OKOHYaHMS 7-0i1 U 12-01 aTTeCTAIMOHHBIX HEJIENb, B TEKYIIYIO aTTECTAllUI0 HE BXOAAT, HO
CYMMHUPYIOTCSI B OOIIMN PEUTHHI CTYIEHTAa W YYMTHIBAIOTCS TNPHU CIENYIOUIeH TeKyuei
aTTeCTalluM WM B OOIIEM UTOre paboThl MO AUCHUILTHHE. PEUTHHI-ITHUCTHI ¢ pe3ybTaTaMu
paboThI CTYJICHTOB JIOBOJATCS 710 CBEIEHUS CTYIEHTOB.

2. Pabora cTyneHTa B TEUEHUE CEMECTPA OLIEHUBACTCS IMOJO0KHUTEIBHO, €CIIM Y HEro 3a4TeHbI
BCE 00s13aTeIbHbBIC BU/IbI PAOOT M KOHTPOJIbHBIE UCIIBITAHUS.



1. Ecmu k mocnegHedt yuyeOHOUM Hemene ceMecTpa CTYACHT HE BBIMOJIHWII OIMPEACICHHOTO
pemeHrueM Kadeapbl KOJTHYECTBA 00SI3aTENIbHBIX pa0OT WM HE MPOMIEN XOTS OBl OTHOTO
KOHTPOJIBHOTO UCIBITaHUSI U HaOpan meHee 40 0amioB, OH HE JOMYCKAETCS K UTOTOBOMY
KOHTPOJIIO WJIM He MoiydaeT 3audeT. Eciau ceMecTpoBblil KOHTPOJb MO TEM WM HHBIM
PUYMHAM HE MOKET OBITh MPOBEJICH B TEUCHHE MOCeIHeN yueOHOW Helenu ceMecTpa, OH
MOXET MPOBOJUTHCA HA MPEIIK3aMEHAIMOHHON KOHCYJIbTAllMU. B 3TOM ciydae K HeMy
JIOMYCKAIOTCA CTYACHTHI, MOJTHOCTHIO BBHIMOJIHUBIIKUE MPOTPAMMY CEMeCcTpa He IMO03]Hee
MOCIICAHETO JTHS 3aHSATUHN B CEMECTpe.

2. HTOroBBIIl CEMECTPOBBI KOHTPOJb MaKCUMalbHO oleHuBaercs B 20 OaminoB. MToroBsiii
CEMECTPOBBIA KOHTPOJIb CUUTACTCS CAAHHBIM, €CU CTyAeHT HaOpan 10 u Gonee Gamios.
CymmapHssblit 6ami, onpeaensieTcs mo Gopmyiie

NC = NT + NKH NI[,

rae N¥Y_gonnuecTBo 6aioB 1o uToram ceMecTpoBoro KouTpous (ot 10 10 20 6.),
NT — 6aiel o pesyabTaTam Texyineil pabotsl (B 100-0amibHOM mKae),
N/ — GaJuisl 3a JOMOJIHUTEIBHBIE PAOOTHI,
NC — cymMmmapHsIit Gaswr.

Ha ocHoBanuu CYMMAapHOIO bamna 1o Ta6J'II/II_IC 3 BBICTaBISACTCS IK3aMC¢HaAllMOHHasA
OI€HKa II0 tleT]’:»IpCX621.]'I.]'H:'HOI‘/'I mKajiec.

Tab6muna 3.
Ouenka
Bannwt 3a cemecmp no cucmeme PUTM (¢ 100-6. wkane)
Ouenka
Bannwt 3a cemecmp no cucmeme PUTM (¢ 100-6. wmkane)
«OTJIIUYHO»
90 u Gonee
«XOPOIIO»
ot 75 nmo 89,99
«YIOBIIETBOPUTEIHHO»
ot 50 o 74,99
«HEYIOBJIETBOPUTEIBHO»

menee 50



2. CryneHT, BBINOJHUBIIUN Bce 00s3aTelbHBIE BHJIBI PabOT, YYacTBYIOIIMNA B CHCTEME
PUTM, umeer mpaBO OCBOOOXKICHMsI OT JK3aMeHa NPH YCJIOBHH, YTO OH BbLIEpIKAJ
UTOTOBBIN CEMECTPOBBIA KOHTPOJIb (mosryuni oT 10 1o 20 6anos).

Coaua rK3amena

1. Cryaenrsl, HaOpaBIIMe Ha UTOTOBOM CEMECTPOBOM KOHTpoje MeHee 10 GaiioB, ocrarorcs
yuactHuKamu cuctembl PUTM, HO 00513aTenbHO CAAIOT SK3aMEH.

2. Bbamn N> 3a 3k3amen onpenensercs B uatepsaiie ot 20 10 40 6a/UI0B ¢ y4eToM KadecTBa
oTBeTa 1o Ttabnuie 4.

Tab6numa 4.
Ouenka
Bannwt 3a skzamen no cucmeme PUTM (¢ 100-6. wixane)

«OTIUYHO»

ot 36 o 40
«XOPOIIIOY

ot 30 o 35
«yIIOBIETBOPHTEIILHOY

ot 20 10 29

1. Crynentsl, cnaronme oos3aTebHbI 3Kk3aMeH 1o cucreme PUTM, Ho HaOpaBiive MeHee
20 0anoB, MOTYYal0T HEYAOBIETBOPUTEIBHYIO OLICHKY 3 SK3aMEH.

2. Jlms BceX CTVJICHTOB, CHAIONMIMX 3K3aMeH 1o cucteMe PUTM, cymmapusii Oami, mnpu
[0JIOKUTEIbHON OLIEHKE Ha IK3aMEeHe, ornpeenseTcs no popmyiie




NE=NT+ N2+ N2,

rae NT — Gasuibl 1o pe3ynbratam Tekymehd paboTsl (B 100-0aibHOM MIKae),
N2 — GaJuisl 3a JOMOJIHUTEIBHBIE PAOOTHI,
N? — 6amn 3a 3k3aMeH 1o Tabnuie 4,
N — cymmapHsIit Ga.

Ha ocHoBanuu cymmapHoro 0Oajuia mo taduuiie 3 BBICTaBIISETCS IK3aMEHAIMOHHAsI OI[€HKA I10
YeThIpeX0aJJIbHOM LIKaJe.

Hozawenue 3adondicennocmeint

1. CryneHt, KOTOpBIMi B 3a4e€THYIO HEACNIIO 1O HMTOTOBOTO KOHTPOJII HE BBITTOJIHUI
HEOOXOAUMBIM 00bEM pabOT M TOTallaeT CBOM 3aJ0JDKEHHOCTH B CECCHIO, IMOJTy4YaeT
MUHUMAaJbHBII CyMMapHbI 0aJll 3a OIICHKY, BEICTABICHHYIO HA IK3aMeHe.

2. CryaeHT, KOTOPBIH MoramaeT CBOM 33J0JDKEHHOCTH MOCIEe OKOHYAHMS CECCUU, MOTy4aeT
MUHHUMAJIbHBIA CyMMapHBINA Oajll 3a OIEHKY, BHICTABJICHHYIO HA 3K3aMeHe, 32 BhIUeTOM 7,5
0aJUIOB, T.€. B COOTBETCTBUU C TaOJIMIIEH 5.

Tabnuua 5
Ouenka
Bannst no cucmeme PUTM (¢ 100-6. wixane)

«OTIIMIHOY
82,5

«XOPOIIIOY
67,5

«YJIOBJIETBOPUTEIHHOY

52,5



Pa3nen 6.

MATEPUAJIBHO-TEXHUYECKOE 141

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ECIIeUeHNE

YYEBHO-METO/JUYECKOE

KomnnuectBo
9K3EMILISIPOB MEYATHBIX

Nele CHnucok UCTIOJIb3yeMOM JTUTEPATYPHI M3/IaHHH, HMCIOHXCA B
/o OnonMoTeKe, Uin
AIIEKTPOHHBIN aipec U3AaHUS
(pecypca) B cetu MaTepHer
YYEBHBIE, YYEBHO-METOAMYECKHWE 1 HAYUYHBIE NU3JJAHUA
1. |[Tucemennsiid, Imutpuii TpodumoBruy. KoHCIIEKT KU 110 9
Beiciield Mmatemaruke [Tekcr]| : [mommemd kype] / . T.
IIncemenHbId. 15-e u3n. Mocksa: AﬁPHC-HPECC, 2018. -
602, [1] c. ISBN 978-5-8112-6472-8. Dx3eMmasapsl: Bcero 9.
2. |COopHUK 3a7a4 MO BBICIICH MaTeMaTHKE C KOHTPOJbHBIMHU 20
paboramu [Tekcr] nocodbue / K. H. Jlynry, . T.
IIucemennsiii, C. H. ®emun, 10. A. IlleBuenko. Y. 1. 14-¢
u3n, 2022. - 574, [1] c. ISBN 978-5-8112-6174-1.
Ox3eMIIsApel: Bcero 20.
3. |BrIcmias maremaTHKa B YIpaXHEHHAX U 3aaadax [Tekct] : B 22
2 4. : [yueOHoe nmocodbue nns By3oB] / I1. E. Hanko [u ap.]. Y.
1, 2015. - 368 c. ISBN 978-5-94666-566-7. Dx3eMILISAPHI:
BCero 22.
4. |Beicmiasg maTemaTuka B ynpaxHEHHUsX U 3aaadax [Tekcr] : B 27
2 4. : [yueOHoe nmocodbue nns By3oB] / I1. E. anko [u ap.]. Y.
2, 2015. - 448 c. ISBN 978-5-94666-567-4. DK3eMIUIPHI:
Bcero 27.
5. |Harancon, MW. II. Kparkuil kypc BbICIIeH MaTeMaTHKU
[DneKTpOHHBIN pecypc] yuebHoe mocobue / WM. II.|https://e.lanbook.com/book/2
Harancon. 10-e m3n., crep. Cankr-IlerepOypr: Jlanb, 2022. - 10320
736 c. ISBN 978-5-8114-0123-9.
6. |DyHKIMHE HECKONBKUX MEPEeMEHHBIX [TeKkceT] : MeToandecKue 84 /
yKa3aHUs 10 CaMOCTOSITENbHOH pabore st crynenros| https://portal.volgatech.net/b
TEXHUUYECKHX CIielnanbHocTel / M-Bo oOpa3zoBanus u Hayku|00ks/Vedernikova_Funkcii_n
P®, ®I'OY BIIO "TloBomk. roc. Texnoist. yH-T"; [cocrt. : FO.| eskolkix_peremennyx_1.pdf
A. Benepnuxosa, JI. H. lllapadyraunosa, I1. A. ®umenko].
Nomrkap-Omna: [ITTY, 2012. - 56 ¢. Dx3eMmusipbl: Bcero 84.
7. |BBemenme B aHamms. JluddepeHnmanbHOe HCYHCICHUE 201

¢bynkuun  onHoit  mepemeHHoM  [Tekcr] yueOHo-
METOJIMYECKOE MocOoOHe AJIi OpraHU3alud CaMOCTOSITENbHOM
paboThl CTYACHTOB crenuanbHOCTel W Hampasinenuit BIIO
110302.65, 140100.62, 140104.65, 150400.62, 150405.65 /
M-Bo o6pazoBanus u Hayku PO, ®I'BOY BIIO "IToBomk.roc.
TexHod. yH-T"; [coct.. H. H. MuxeeBa, JI. H.
Ilapapyrmunona)]. Momxkap-Omna: IITTY, 2013. - 110 ¢. ISBN




978-5-8158-1278-9. Dx3emrmuisiper: Bcero 201.

MuxanapoBa, Omnbra BacunseBna. Jluneiinas anre6pa.
Bekropnast anre6pa. AHamutuyeckas reomerpusi [Tekct] :
yueOHO-MeTou4eckoe Mmocodue mo pazaenam "JluHeitHas

2/

https://portal.volgatech.net/b
ooks/Mikhadarovaineynaya

anrebpa", "Bekropnass ~ anrebpa', "Ananutuueckas | algebra_Vektornaya algebra
reomerpuss"  guciuruidabl - "Marematuka"  /  O.  B.[_Analiticheskaya_geometriy
MuxanapoBa, C. H. CycanmHa; MHHUCTEPCTBO HAyKd H a_2024.pdf
BhIcIero oopasoBanus Poccuiickoit @eneparn, PI'bOY BO
"IToBoJKCKUMA roCyJ1apCTBEHHBIN TEXHOJOTUYECKUIA
yuupepcuter". Momkap-Ona: III'TY, 2024. - 107 c. ISBN
978-5-8158-2402-7. Dx3eMIIsIpbl: BCcero 2.
6.2. MaTtepuaiabHO-TeXHUYECKas 6a3a v MporpaMMHOe o0ecrieueHue
NoNe | Ayautopuu juis ipose- | [lepeueHb 0CHOBHOTO 000pYI0BaHUS [Iporpammuoe
/Tl |ACHUS YIeOHBIX 3aHSATHH, obecnieueHue
CaMOCTOSITENbHOI pabo-
ThI U TIPOBEJICHUS TOCY-
JApCTBEHHOM UTOTOBOI
aTTeCcTalun
1. 443a (1) Komriekr yueoHoi mebenu (1) Microsoft Windows
Enterprise, Microsoft
Office Standard, Arent
Dr.Web, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,

Microsoft Visual Studio
Enterprise, Kommnekt 10
JUIS PEIIeHUs] OCHOBHBIX
M10JIb30BATEIbCKUX 33]1a4

Pasnen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLMIUIMHBL ®OHJ OLEHOYHBLIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHBI HaA:

- YCBOGHHME TEOPETUYECKOTro MaTepuasa (00beM 3HaHUH, INyOMHa YCBOEHUs ), IPEAYCMOTPEHHOTO
paboueil mporpamMmoit;
- YMEHHE Wu3JaraTh MaTepuan (Y4eTKOCTh, TPaMOTHOCTb H3JIOKEHHUS MaTrepualia, TOYHOCTh U
MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);
- YMEHHE MPUMEHAITH TEOPETUUESCKUE 3HAHUS MPU PEIICHUH MPAKTUIECKUX 3aJaHUM.
IIIxana OIICHUBAHMIA IMPEACTABIICHA HUXKCE.

YpoBeHb
c(hOpMUPOBAHHOCTH [Mkana
Kpurepuu onieHnBanus
3JIEMEHTOB OIICHUBAHMUSI
KOMIIETEHIINHT
[Toporossiii OOyuvaromuiics WMeeT 3HAaHUS OCHOBHOTO Marepwana,| yJaoBleT-
YPOBCHb MIpoABJIACT YMCHHC JIOTUYHO €ro unasjaratb, HO MOXET| BOPHUTCIBHO
JOMyCKaTh ~ HETOYHOCTM B UBJIOKEHUM  MaTepuaia,
HEJOCTaTOYHO TMPaBUIIbHBIE (OPMYIUPOBKH, HCIBITHIBAET
3aTPYAHCHUA B BBIITOJIHCHUHA TTPAKTUYCCKUX 3aﬂaHHI>'I.
[IpomBunyThii  |OOyuaromuiicsi TBEPAO 3HAET NPOTPAMMHBIM MaTepHal,| XOpPOIIo
YPOBEHD H3JIaraeT €ro rpaMOTHO U I10 CYIECTBY, HE HOIIYCKAET




CYLIECTBCHHBIX HETOYHOCTEN B OTBETE HA BONPOC, IPAaBUIIBHO
IIPUMEHSAECT TEOPETUYECKUE IIOJOKEHHUS IIPU  PELICHUH
IIPAaKTUYECKUX BOIPOCOB U 3ajJad, BJaJeeT HEOOXOAWMBIMU
HAaBbIKAMU U IIPUEMAMU UX BBIITOIHEHUS

Bricokuit ypoBeHb |OOydaromuiicss TJIy0OKO W MPOYHO YCBOWJ MPOTPAMMHBIA| OTIUYHO
Marepuai, TpaMOTHO M JIOTUYECKH CTPOMHO €ro H3Jjaraer,
JIaeT MCUEPIIBIBAIOIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBSI3bIBACTCS TEOPHUS C MPAKTHKOM, MpPU 3TOM
oOyuarolmuiicss He  3aTpydHsAeTcs C  OTBETOM  IpHU
BUJIOM3MEHEHUH  3aJIaHusl, CBOOOJIHO  CIpaBISIETCI C
3aJlayaMM, BONPOCAMHM U JIPYTUMH BHJIaMU MPUMEHEHUs
3HAHWW, T[IOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoin
JUTEPaTypoi, TMEPUOIUUYECKUMH HM3JaHUSIMH, [PABUIHHO
00OCHOBBIBACT TMPHUHATHIC PEIICHHS, CBOOOIHO BIAJEET
Pa3HOCTOPOHHUMHU  HaBbIKAMHU, MPHEMaMHU  BBIOJIHEHUS
MIPaKTUYECKUX paboT

7.1. Texylmiui KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb YCHEBAEMOCTH OOecrnedyrBaeT OICHHMBAaHHE XOJia OCBOCHHUS JUCIUILIMHBI
(MOAyJs1) U IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJISI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTol AucHUIUIMHBL. [lOpsSAaoK cocTaBieHHS TEXHOJIOIMYECKOW KapThl U
QITOPUTM  TPOBEACHMS] IPOLEAYpPhl OLICHMBAHUS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HAIPaBJIEHHBIX HAa OCBOCHHE 3HAHWW, YMEHHI, HAaBBIKOB W/ WM ONbITA JEATEIBHOCTH, IO
HaKOIMUTENIbHON cHUcTeMe B Oajuiax ycTaHaBiMBaeTcs mnosioxeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. IllpoMexxyTouHasi aTTeCTaIMs 00yJaromuXCst
[TpomexyTouHast aTrTecTarys 00y4yarouIuxcs HalpaBjieHa Ha OICHHUBAaHHE Pe3yIbTaTOB OOYy4EeHUS
M0 TUCIUIUINHE (MOIYJITI0) U TIPOBOJUTCS C UCTIOJIB30BaHUEM (DOHIOB OIICHOYHBIX CPECTB.

[IpyMeppl THUNOBBIX KOHTPOJBHBIX 3aJaHui M3 0a3bl (OHJA OLEHOYHBIX CPEACTB 11O
00pa3oBaTeNbHON IpOrpaMMe.

1 cemectp
KoHTponbHaa paboTta Nel. /iuHeiiHaa anre6pa
1.

Onepauuu Hag MaTpULAMM.
2.

Onpepenutens 4-ro nopaaka.
3.

PelweHne cucteMbl IMHENHbIX YpaBHEHUN meTogom Kpamepa.
4,

PelleHMe cUCTEMbI IMHEMHbIX YPaBHEHMA METOAOM 06paTHOM MaTpuULbI.
5.

PelueHne cuctembl IMHEMHBIX YPaBHEHWN MeTogoM MeToaom laycca.

KoHTponbHaA paborta No2. BektopHasa anrebpa




1.

Mpoekuuna BeKTopa.
2.

HanpasnsatoLime KOCUHYCbl BEKTOpPA.
3.

FeomeTpUYECKME NPUNONKEHNA CKANAPHOrO NMPOU3BEAEHNA BEKTOPOB.
4,

[eomeTpuryecKkne NpuioKeHUA BEKTOPHOIo NPOnU3BEeLEHMA BEKTOPOB.
5.

[eomeTpuryecKkne NpuIoKeHUA CMeLaHHOe NPOoU3BeAEeHNA BEKTOPOB.

KoHTponbHasa paboTta Ne3. AHanuTuyeckaa reomeTpus
1.

YpaBHeEHWE NPAMON Ha NIOCKOCTH.
2.

Yron mexay npambimu.
3.

Mpsmas B NpoCTpaHCTBe.
4,

[MnockocTb.
5.

KpuBble BTOporo nopazakKa.

KoHTponbHasa paboTta N24. BBeaeHue B matemaTuueckuii aHanms
1.

Ob6nactb onpeseneHns GyHKUMK.
2.

Mpegen GyHKLMN.
3.

3amevaTenibHble npeaensl.
4.

SKBMBANEHTHble BECKOHEYHO Manble GYHKLUUN.
5.

HenpepbIlBHOCTb GYyHKLMN.

KoHTponbHana pabota Ne5. AuddepeHumnanbHoe ncuncneHme GyHKLMU o4HOM nepemeHHON
1.

BbIMuneHMe Npon3BOAHONM NO onpeaeneHuto.



2.

YpaBHeHMe KacaTe/IbHOM.
3.

MponsBogHasa CNOXHON GYHKUMUN.
4,

MpubANMKEHHbIE BbIUMCAEHUA C NOMOL b0 AnddepeHunana.
5.

MNccnepoBaHne GpyHKLMM C MOMOLLIO MPOU3BOAHOM M NocTpoeHue eé rpaduKa.

KoHTponbHaA pabora N26. PyHKL MU HECKONIbKUX NepeMeHHbIX
1.

Ob6nactb onpeseneHnsa GyHKLMM ABYX NEPEMEHHbDIX.
2.

YacTHble Npon3BOAHbIE d)yHKU,VIM HECKOJZIbKUX NepeMeHHbIX.
3.

IKCTPEMYMbI GYHKLUN ABYX NEPEMEHHDIX.
4,

lMponssogHaa no HanpasaeHuto.

5.
[pagueHT.
2 cemecTp
KoHTponbHana pab6oTta Nel. KomnaeKkcHble uncna
1.

[eomeTpuryecKkoe npeacTaBaeHUE KOMMNIEKCHOIO Yncna.
2.

[eicTBMA Hag KOMMNIEKCHbIMM YMCnaMK B anrebpandeckoit popme.
3.

TpuroHomeTpuyeckaa G¢opma 3anmncyM KOMMNIEKCHOro YMcna.
4.

MokasaTenbHaA cbopma 3aNMUCU KOMMNAEKCHOrIo 4ncna.
5.

M3BneyeHne KOpPHA N-OW CTEMNEHM U3 KOMMJIEKCHOTO Yncna.

KoHTponbHasa paboTta N22. HeonpeaeneHHbIW UHTerpan
1.

HenocpeacteeHHOE MHTErpUpPOBaHMeE.
2.

MeTon 3ameHbl B Heonpeae/iEHHOM UHTerpane.



3.

MHTerpnpoBaHme no YacTam.
4.

MNHTerpmpoBaHue paLuyMoHasbHbix Apoben.
5.

NHTerpMpoBaHMe NPoCTENLLNX UPPALMOHAIbHOCTEN.

KoHTponbHana paboTta Ne3. OnpeaeneHHblii MHTerpan
1.

BbluMcaeHne onpeaenéHHoro uHeTrpana no popmyne HoloToHa-/lenbHMUA.
2.

MHTerpnpoBaHme No YacTam B onpesesieHHOM nHTerpane.
3.

3ameHa nepemeHHoﬁ B onpeageneHHoOM nUHTterpane.
4.

[eomeTpuyecKkne NpuioKeHna onpesesieHHoro nHTerpana
5.

Hecob6cTBeHHble unTerpansl I-ro u ll-ro poxa.

KoHTponbHana paboTta Ne4. AuddepeHumanbHbie ypaBHEHUSA
1.

OnddepeHumanbHoe ypaBHEHME C Pa3AensatoLWMMNCA NePeMEHHbIMN.
2.

OaHopogHoe anddepeHumanbHoOe ypaBHEHME,
3.

JNnHenHoe anddepeHumanbHoe ypaBHeHMe 1-ro nopsaka.
4.

OnddepeHumanbHoe ypaBHeHME 2-To NopAaKa, LONYCKaloLWee NOHUMKEHWE NOPSAAKa.
5.

JNIvHeiHoe HeogHopoaHoe anddepeHUmanbHoe ypaBHeHMe 2-ro nopsaaka.

KoHTponbHaa pab6oTta Ne5. Yucnosble u cteneHHble paabl
1.

MpW3HaKK cpaBHEHUS 3HAKOMONOKMUTENbHbIX PSAOB
2.

Mpu3Hak Janambepa
3.



PaguKanbHbIl M MHTErpanbHbIv Npu3Haky Kowu.
4,

AbcontoTHana u YC/I0BHAA CXOAMMOCTb 3HaKOoMepeMeHHbIX pAa0B.
5.

O6nactb CXOONMOCTHN CTENEHHOIO pAada.

IIepeuens BOIPOCOB 1Sl TPOBEACHUS TPOMEKYTOUYHOM aTTeCTaAllUU
1 cemectp

Bonpocbl ana 3auéTa

NnHeitHaa anrebpa

6.

MaTpuubl (OCHOBHble MOHATUA). Buabl maTpuy,. JlMHelHble onepaumMyM Hag maTpuuamu. CBoMcTBa
JNINHEMHbIX onepayumin.
7.

CornacoBaHHble MaTpuULLbl. YMHOXeHune maTpuu. CsolicTBa nponssegeHnAa matpuu.
8.

Onpegenutenn 2-ro 1 3-ro nopsakos. CBoicTBa onpeaennteneit. MmMHop, anrebpanyeckoe AoNoNHEHME.
9.

Teopema 0 pasfoKeHun onpeaenvTens. Teopema 06 aHHYIMPOBaAHUN ONpPeaenTeNs.
10.

O6paTHaa maTpuua. Teopema CyLLecTBOBaHUA U e4MHCTBEHHOCTM 06paTHOM MaTpULLbI.
11.

CucTembl IMHENHbIX ypaBHeHWI. OCHOBHble onpeaeneHns U NOHATUA.
12.

Metopa Kpamepa pelueHus cucteMbl IMHENRHbIX YPaBHEHWI.
13.

MaTpWUHBIN MEeTOZ peLleHnsa CUCTEM IMHENHbIX YPAaBHEHWA.
14.

MeTog, Faycca peleHuns cUcTem IMHENHbIX YPaBHEHWIA.
15.

PaHr matpuubl. Teopema KpoHekepa-Kanennu.

BeKTtopHas anrebpa

16.

BeKTopbl (OCHOBHbIE NOHATUA). JIMHEHbIE Onepaunn Hag BekTopamu. OpT BeKTopa.



17.

Heobxoanmoe 1 foCTaTOYHOE YC/I0BUA KOIIMHEAPHOCTM BEKTOPOB (reOMeTpUYECKUin MoaxXos,).
18.

MpoeKuma BeKTopa Ha ocb. CBOCTBA NPOEKLUUIA.
19.

MpAMoyronbHaa AeKapToBa cUCTeMa KOOpAMHaT. Pa3/ioxeHne BEKTOPa MO KOOPAMHATHLIM OCAM.
KoopAmMHaTbl TOYKM M BEKTOPA.
20.

H606X0,D,MMOE M AO0CTAaTOYHOE YCNOoBUA KOJIZTMHEAPHOCTU BEKTOPOB B KOOpAMHaTHOﬁ d)opme.
21.

KoopAamHaTbl opTa BekTopa. Hanpasastowwme KOCUHYCbl BEKTOPA.
22.

JInHeRnHble onepaLmm Hag BEKTOPaMM B KOOPANHATHOM dopme.
23.

CranapHoe npovsseeHne BeKTopos. CBOMCTBA CKaNIAPHOro NPon3BeaeHN .
24.

CKansipHoe npounsseseHMe BEKTOPOB B KOOPANHATHOM dopme.
25.

MpUNoXKEHNA CKANAPHOTO NPOU3BEAEHMA B FTEOMETPUM U DUMKE.
26.

BekTopHOE NponsseaeHne BeKTopoB. CBOIMCTBA BEKTOPHOMO NMPOU3BEAEHMA.
27.

BeKTopHOE Npou3BeAeHMEe BEKTOPOB B KOOPAMHATHOW GpopMme.
28.

CmellaHHoOe nNponsseeHne BEKTOPOB.
29.

Ycnosue KOMMNIaHAapPHOCTM BEKTOPOB.

AHanutuueckan reomeTpusn
30.

[Be 3agaun aHaUTUYECKoM reomeTpun. JINHUA, ypaBHEHUE INHUN.
31.

YpaBHEHUA NPSAMOI Ha MAOCKOCTU.
32.

O6u.|,ee YpaBHeEHNE I'IpﬂMOVI Ha NJIOCKOCTN M ero YaCTHble Caiy4dau.
33.

Yron mexay npambimu. Ycnosus napannenbHOCT N nepneHgnKyapHOCTU NPAMbIX.
34.

06u.|,ee YpaBHEHWNE NZTIOCKOCTU U €ro 4aCTHblE Cy4aun.



35.

YpaBHEHME NI0CKOCTU, MPOXOAALLEN Yepes TPY 3a4aHHbIE TOUYKMU.
36.

Yron mexay naoCKocTaAMMU. YCA0BMA NApannebHOCTM U NePReHANKYAAPHOCTM NAOCKOCTEN.
37.

MpAman B NpocTpaHcTBe. B3anmHoe pacnosioxKeHre NpAMbIX B MPOCTPaHCTBE. YCI0BUA NapanieabHOCTU 1
nepneHAMKyAAPHOCTM NPSAMBIX.
38.

Yron mexay I'lpFlMOﬁ M NIOCKOCTbIO. YCnoBuA napannenbHOCT N NnepneHanKyn1ApHOCTU I'IpﬂMOVI n
N/TOCKOCTH.
39.

KpuBble BTOPOro nopsaaKka (OKpy»KHOCTb, aAAuMc, runepbona, napabona) (c BbiBogaMU NX YPaBHEHUN).
40.

MonsipHasa cuctema KoopamHat. Popmysbl nepexoaa M3 NoAAPHON CUCTEMbI KOOPAMHAT B A€KAPTOBYHO
cUCTEeMY KoopAauHaT 1 06paTHO.
41.

Knaccuoukaums noBepxHOCTe BTOPOro nopaaxa.

BsepeHue B MaTemaTUYecKuii aHanus

42.

®yHKUMA, cnocobbl 3aaaHua. ObnacTb onpeaeneHuns. O6aacTb 3HauYeHUI. MepruognUYHOCTb.
43,

YeTHble, HeYeTHble QYHKLMN.
44,

beckoHe4yHO manasn d)yHKLI,VIFI B TOYKe. [eomeTpuyecKkana nHTepnpeTauma onpegeneHums.
45.

CBoicTBa 6€CKOHEYHO MasbiX GYHKLMIA.
46.

[Ba onpeaenexuns npeaena GyHKUMU. DKBUBANEHTHOCTb onpeaeneHuit. NMpeaen GyHKUMM NPU X—>0.
47.

CsolicTBa npeaesioB GyHKUMNA.
48.

BeckoHeuyHo 6onblasn ¢pyHKUMA. CBA3b 6ECKOHEYHO Manol U HeCKOHEUYHO 60bLLON GYHKLMNA.
49.

CpaBHeHMe BeCcKOHeYHO Masibix GYHKLUKNIA. CBOMCTBO 3KBMBANEHTHBIX OECKOHEYHO MasbiX PYHKLUMNA.
50.

MepBbI 3ameyaTenbHbin Nnpeaen. Cneactems. Tabanua sKBUBANEHTHbIX PYHKLUMNA.
51.



BTopoii 3ameuaTesibHbIlN Npegen. Cneactaus.
52.

OfHocTopoHHMe npeaenbl. CBA3b OAHOCTOPOHHMX NPeAenoB C Npeaesom QyHKLMN,
53.

HenpepbiBHOCTb GYHKLUMW B TOUYKE. DKBMBAIEHTHOCTb TPEX ONpeaeneHnit HenpepbIBHOCTU QYHKLMIA.
54.

Knaccuoumkaums Touek paspblsa.
55.

CBoMCTBA QYHKLUNIA, HENPEPLIBHBIX B TOYKE.
56.

HenpepbIBHOCTb GYHKUMM Ha MHOKecTBe. CBOMCTBa QYHKLMI, HEMPEPbIBHbIX HAa OTPe3Ke.

OunddepeHumanbHoe ncuncneHme GyHKUUM OA4HON NnepemMeHHOMN

57.

3agaya o KacatenbHoi. OnpeseneHne NponsBogHON GYHKUUN. TeOMETPUYECKMIA CMbIC/T MPOU3BOAHOMN.
58.

3agaya 0 MrHOBEHHOW cKopocTu. OnpeaeneHme NpPomsBoaHON. PU3MYECKUIA CMbICA NPOMU3BOAHON.
59.

Mpoun3BogHasA CyMMbl, Pa3HOCTM, MPOU3BEAEHMA U YAaCTHOTO ABYX QYHKLMMA.
60.

Mpon3BoaHanA CNOKHOM QYHKLMK.
61.

MpounsBogHan obpaTHON PyHKLUMK. Mpon3BoaHbIE 0O6PATHLIX TPUTOHOMETPUYECKUX DYHKUMIA.
62.

MponsBogHble TPUTOHOMETPUYECKUX QYHKLNIA.
63.

Mpoun3BogHble norapnPmMmmnyeckmx GyHKUmA.
64.

Norapudmmyeckoe andodepeHumnposaHme. MponsBoaHaa NOKasaTebHOM GyHKUNUK.
65.

OndodepeHumnan GyHKUNK. TeoMeTpruYecKnin cmbicn audpdepeHumnana.
66.

CBA3b MexKay NponsBoaHoM u anddepeHumanom.
67.

MpumeHeHne guddepeHumana K NPUBANNKEHHbBIM BbIMUCIEHUSAM.
68.

OnddepeHumpoBaHmne pyHKUMIN, 3a4aHHbIX NapamMeTPUYECcKH.
69.



OnddepeHumpoBaHmne HesBHbIX GYHKUMIA. [PoM3BOAHbIE BbICLUMX NMOPSAAKOB.
70.

AcMNTOTbI TPadUKOB GYHKLUMI: BEPTUKANbHbIE, TOPU30HTA/IbHbIE, HAK/IOHHbIE.
71.

Teopembl Kowu n JlarpaH:xa.
72.

Teopema Pons.
73.

BospactaHue 1 ybbiBaHMe GyHKLUMKN. MPU3HAKM MOHOTOHHOCTMY.
74.

IKCTpemym GyHKUMK. HeobXoanmoe ycnoBme CyLLeCTBOBAHMA IKCTPEMYMA.
75.

MepBoe A0CTaTOMHOE YCNOBUE CYLLLECTBOBAHUA IKCTPEMYMA.
76.

BTopoe A0CTaTOYHOE YC/I0BME CYLLECTBOBAHUA 3KCTPEMYMa.
77.

BbINyKNOCTb rpadunKa pyHKLMKN. [JOCTaTOUHbIMA NPU3HAK BbIMYKAOCTU.
78.

Touku nepernba. HeobxoaMmoe 1 AOCTaTOYHOE YCI0BUA CYLLECTBOBAHUA TOUEK nepernba.
79.

MonHaa cxema nccnenoBaHUsa GyHKUUN.

d’yHKU,MVI HECKOJIbKMX NnepeMeHHbIX. nemeHTbl Teopuu nona

80.

YT0 Ha3bIBaeTca GyHKLMEN ABYX v Bonee nepeMeHHbIX? YkaxuTe cnocobbl nx 3agaHus.
81.

YTto HasbiBaeTca 061acTbio onpeaeneHnAa d)yHKLI,MM ABYyX NepeMeHHbIX N KaK OHa M306pa)1<aeTcn
I'EOMETpl/I‘-IECKl/I-.l>
82.

Kakue obacTu HasbiBatoTCA OTKPbITbIMWN, 3aMKHYTbIMU, OTPaHUYEHHbIMW, HeOI'li)aHl/I‘-I(EHHbIMl/I-.l>
83.

Kak 1n306pasnTtb reomeTpmnyeckn GyHKLMIO ABYX NepeMeHHbIX?
84.

Y10 Ha3biBaeTcA OKPECTHOCTbHO TOYKM?
85.

YTO TaKoe IMHUM YPOBHA?
86.

Y70 HasbiBaeTca npeaenom GyHKUMM ABYX NEPEMEHHbIX B TOUKE?



87.

[aliTe onpeaeneHme YacTHbIX NPOU3BOAHbIX MEPBOro NopAAKa.
88.

[Javite onpegenenne auddepeHumana GyHKLUUN ABYX NEPEMEHHbIX.
89.

KakoBa cBsizb mexay andpdepeHLumnasom 1 YacTHbIMU NPOU3BOAHbIMKN?
90.

,EI,aﬁTe onpegeneHne 4aCtHbiX NPon3BOAHbIX BTOPOro nopAaka.
91.

IKCTpemMym GYHKLMM ABYX NepeMeHHbIx. Heobxoanmoe ycnosme CyLw,ecTBOBaHWe 3KCTpemyma.
92.

[locTaTo4yHOe YCI0BME CYLLLECTBOBAHMA IKCTPEMYMA GYHKLMM ABYX NepeMeHHbIX. ABCOMOTHbIN
3KCTPEMYM, ET0 HaXOMKAEeHUeE.
93.

Chopmynumpyinte NpaBuao OTbICKAHMA SKCTPEMYMA GYHKLMN ABYX NEPEMEHHbIX.

2 cemecTp
Bonpocbl gna ak3ameHa

KomnneKcHble yncna. dnemeHTbl Teopun GyHKLUIA KOMMNIEKCHOro NnepemeHHOoro

94,

[MoHATME KOMNJIEKCHOrOo Yncna. FleomeTpuyeckas MHTepnpeTauma KOMNAeKCHoOro Yncaa. Mogynb n
dPrymeHT KOMMNJIeKCHOro 4ymncna. KOMI’IﬂeKCHO-COI'IpFI)'I'(eHHbIe yucna
95.

Anrebpanyeckaa popma 3anmncu KoMnAeKcHoro yncaa. enctema B anrebpanyeckoin popme.
96.

TpuroHomeTpuyeckan Gpopma 3anmMcu KOMMNAEKCHOTO YMcaa. [eicTena B TPUroHoMeTprYeckoi popme.
97.

MokasaTenbHaa Gpopma 3anmMch KOMMNAEKCHOTO YMcaa. eicTena B nokasateibHol Gpopme.
98.

M3BneyeHmne KopHA N-OM CTEMNEHM M3 KOMMJIEKCHOTO YnCAa.

HeonpeaeneHHblit MHTErpan

99.

MNepBoobpasHas. CBoiCcTBO NepBo0bpasHbIX.
100.

HeonpeaeneHHblt MHTerpan. CBOMCTBa HEONpPeAe/IeHHOrO UHTerpana.



101.

Tabnvua nepBoobpasHbIX.
102.

OCHOBHble MeTOAbl UHTErPUPOBaHMA. HenocpeacTBEHHOE UHTErpupoBaHue.
103.

MeTopg noaseaeHus nog 3Hak anddepeHuymana
104.

MeToz, 3ameHbl nepemeHHOW.
105.

MeTog, HTerpnpoBaHua no YyacTam. Knaccol QyHKLMI, MHTErPUPYEMbIX MO YacCTAM.
106.

MHTerpMpoBaHue BblparkeHWi, COAe P KaALLMX KBAAPATHbIN TPEXU/IEH.
107.

MHorouneH. OCHOBHble TeOpeMbl O MHOTO4Y1eHax
108.

[pob6Ho-paumoHanbHas GyHKUMA. MpaBuao pasnokeHns Apobu Ha cymmy npocTenwnx apobe
109.

MHTerpupoBaHue npocTenwmnx gpobei.
110.

NHTerpnpoBaHue paumoHanbHbIx Apobei.
111.

MHTerpupoBaHme npocTenmx MppaLmMoHanbHOCTEN.
112.

TpUroHoMeTpuYeckme noacTaHOBKM.
113.

NHTerpnpoBaHme TPUroHOMETPUYECKUX BblPaXKeHUN.
114.

YHuBepcanbHasA NnoacTaHoBKa.
115.

HebepyLimecsa nHTerpanbl.

OnpeaeneHHbliA MHTerpan

116.

3agaya o NAoWwaam KpUBOIMHENHOM Tpaneuun. MHTerpasibHble CyMMbI.
117.

MoHATme OI'Ipe,CI,GI'IeHHbIﬁ UHTErpan.
118.

®opmyna HbtoToHa-/TenbHMUa.



119.

CBoiicTBa onpeaeneHHoro MHTerpana.
120.

dopmyna MHTErpMpOBaHMSA MO YacTAM B ONpeae/ieHHOM MHTerpane.
121.

3ameHa nepeMeHHOl B onpeaeieHHOM MHTerpane.
122.

leomeTpryeckmne NpuUNoKeHna onpeaeneHHoro nHTerpana
123.

Hecob6cTseHHble uHTerpansl I-ro u ll-ro pona.

AunddepeHumnanbHble ypaBHeHUA

124.

Y70 HasbiBaeTca anddepeHumanbHbiM ypaBHeHnem? ChopmympyinTe onpegeneHmsa nopsaaka
anddepeHLManbHOro ypaBHEHUS, PeLLeHMs YPaBHEHNS.
125.

UN3noxunTte metoapl pelweHns guddpepeHLManbHOro ypaBHeHWA NePBOro NOPAAKA: a) C pasgensatolLmMmncs
nepemeHHbIMU, 6) 0AHOPOAHBIX ANdPepeHUManbHbIX YpaBHEHUN, B) TMHENHbIX ANddepeHLManbHbiX
YPaBHEHMUIA.

126.

CKO/IbKO peLleHnii umeeT anddepeHumanbHoe ypaBHeHWe? Yem oTanYatoTca OHM ApYr OT Apyra?
127.

[avite onpeseneHuns obLLEro M YacTHOro peLlleHnin ypaBHeHUsA. Kak nx n3obpasuntb rpadpmyeckm?
128.

KaK Ha3biBaeTcA 1M B Yem COCTOAT YC0BUA, H€O6XOLI,VIMbIe ONA BbloeneHnA 4aCTHOro peweHunAa ns 06LLI,EFO?
129.

B yem cocTtounT 3agaua Kown? Coopmynnpyiite 3agavy Kowm reomeTpuyecku.
130.

Coopmynupyinte Teopemy Kowwu.
131.

[aiTe reomeTpuyecKyto HTEpNpeTaumto auddepeHLManbHOro ypaBHeHWs NepBoOro NopsaaKa.
132.

M3noxuTte metog dlinepa NnpubanKeHHoro pewweHus auddepeHLmanbHbIX ypaBHEHUI NepBOro NopsaKa.
133.

KakoB 06wuit Bua anddepeHumanbHOro ypaBHEHNA BTOPOro nopsaaKka u ero obuiero peweHuna?
134.

KaK 3a4atoTca aHa/IMTUYECKM Y KaKOB TeOMETPUYECKMIA CMbIC MMEOT HadasibHble YyCN10BMA Ann
anddepeHLmanbHbIX ypaBHEHWUI BTOPOro nopsaaKa?



135.

Coopmynupyinte 3agayy Kowm n Teopemy Kowwm gnsa ypasHeEHMA BTOPOro NopsaaKa.
136.

KakoB BUA, 1 FeOMETPUYECKUIA CMbIC/T KPAeBbIX YCIOBUIN A5 yPaBHEHWIA BTOPOTo NopaaKa? B uem umx
OT/IMYMeE OT HaYa/IbHbIX YCNOBUIA?
137.

M3noxnTe meToapl pelleHunit ypaBHEHMIH BTOPOro NOPAAKA, AOMYCKAOLLMX MOHUKEHWe nopsaaKka (Tpu
cnyyas).
138.

KakoB 06wuit Bua anddepeHumanbHOro ypaBHEHUA r1-ro NopsaaKa, ero obLero peweHus, HayaibHbIX
ycnosuin?
139.

KakoB 06wwuit BuA, ogHopoaHoro AnddepeHumanbHoro ypaBHEHUS BTOPOro NopaaKa C NOCTOAHHbIMM
KoapouumeHtammn? CHOopmMynnUpymnTe U AOKAXKUTE TEOPEMY O CTPYKTYPE 0OLLEro pelieHns Takoro
YpaBHeHMUs.

140.

KaKyto anemeHTapHy!to LenecoobpasHo B3ATb B KaYecTBe YaCTHOro pelleHns IMHEeMHOro 0AHOPOAHOro
anddepeHLManbHOro ypaBHeHMa BTOPOro nopaaKa ¢ NoCTossHHbIMU KoadduumeHTamn? Moactasms aTy
dYHKUMIO B AnddepeHLmnanbHoe ypaBHEHUE, MOYYNTE XaPaKTEPUCTUUYECKOE YpaBHEHME.

141.

CKO/IbKO M KaKMX KOPHEN MMEET XapaKTepucTuyeckoe ypaBHeHne? Kakon Bug umeet obuiee pelieHune
anddepeHLManbHOro ypaBHEHMA 410 KayKA0ro U3 TPeX ClyYaeB KOPHEN XapaKTepUCTMUECKOro
ypaBHeHwMS.

142.

dur3myeckne 3agaum, npmsogawme K auddepeHumanbHbiM YpPaBHEHUA B YaCTHbIX MPOU3BOAHbIX.

Yucnosble u cteneHHble pAAbI

143.

Yucnosana nocnenoBaTeIbHOCTb, €€ npeaen
144.

Yucnosol pag: cymma paga, CXoaMMOoCTb paaa
145.

OCHOBHble CBOMCTBA YMCNOBbIX pAanooB
146.

HEO6XOLI,MMbII‘;1 NMPU3HAaK CXO4MMOCTH, AOCTaTOHHbIVI NMPU3HAK PacxogMMoCT YMCNOBbIX PAAOB
147.

STa/IOHHblE YNCNOBbIE PALbI
148.

[Mpr3HaKK cpaBHEHNA 3HAKOMOJIOXKUTENbHbIX PALOB



149.

Mpu3Hak Janambepa
150.

PagukanbHbIl npusHak Kowm
151.

MHTerpanbHbIi npu3sHak Kowwu
152.

3HaKOI'Iep6MeHHbIe pAagbl. ,ﬂ,OCTaTO‘-IHbIﬁ NMPU3HAK CXOAUMMOCTU 3HAKONEPEMEHHDbIX PAOOB
153.

3Hakouepepytowmiica pag. MpusHak JlelibHuua
154,

AbcontoTHas u YC/I0BHAA CXOAMMOCTb 3HaKonepemMeHHbIX pAaoB
155.

®YHKUMOHaNbHLIN pag,. CTeneHHoM pag. O61acTb CXOAUMMOCTU GYHKLMOHANBbHOTO psaaa
156.

Teopema Abens. MHTepBan 1 paguyc CXOAMMOCTU CTENEHHOro PAaa
157.

Onpep,eneHme pagnyca CXognmocCcTh CteneHHoro paaa
158.

Anroputm onpegeneHunsa o61actn CXOAMMOCTU CTEMEHHOTO pAAa C LLEHTPOM CXOAMMOCTU B TOUKE .
159.

Anroputm onpegeneHunsa o61actn CXOAMMOCTU CTEMEHHOTO pAda C LLEHTPOM CXOAMMOCTU B TOUKE .
160.

CBolicTBa CTENEeHHbIX PAA0B
161.

Pa3noXKeHne 0CHOBHbIX 3/1eMEHTapPHbIX PYHKLMM B cTeneHHon pAag, (Tabavua)
162.

anl’IO)KEHWr'I CTENEHHbIX PAOOB K I'IpM6l'IVI)'KeHHbIM BblYUCNEHNAM 3HAYEHUA d)YHKLI,MM
163.

anl’IO)KEHWFI CTENEHHbIX PAOOB K I'IpM6I'IVI)'KeHHbIM BblHUCNEHNAM OonpeaesieHHbIX MHTErpasaos.

Mpumep ak3ameHaLMoOHHOro buneta
MOBONKCKMI rOCYAaPCTBEHHBIN TEXHONOTMYECKUI YHUBEPCUTET
3K3AMEHALIMOHHbBI BU/IET Ne O
no gucumnianHe « MatemaTmka»

HanpasneHue 19.03.01 buorexHonorusa
Mpodunb «31 - BuotexHonornsa»

1. MeTton MHTErpnpoBaHnNA No 4YacCTAM.



2. W3noxute meToabl peweHns anddepeHunanbHOro ypaBHeHUs NepBoro nopsaaKa.

3.  A6contoTHaA 1 yCA0BHaA CXOAMMOCTb 3HAaKoNepeMeHHbIX PALO0B.

4. 3apaya (HecobcTBeHHbIe MHTErpansbi).

5. 3apgaua (/lnHeliHoe guddepeHumanbHo ypaBHeHMe 1-ro nopsaka).

3aBeaytowmii Kapeapon BbicEe MaTeMaTUKK

npodeccop, AOKT. PU3.-maT. HayK

« » 20 r.

/ B.A.WBaHoB /



