[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: CmupHoB Cepreit Hukonaesny

[OMKHOCTb: Bpm TEPCTBO HAYKH M BBICIIEI'O OBPA30OBAHHMS POCCUMUCKOM DPENEPAIINA
ﬂaTa noAnucaHus: 27.09.2022 Qrmy BO «TB PCKOﬁ FOCYHAPCTBEHI‘II)IH YHUBEPCHUTET»

YHUKa/bHbIV NPOTPaMMHBbIN KITou:

69e375c64f7e975d4e8830e7b4fcc2ad1bf35f08

YTBEPXJIAIO
yroBoauTess OOIT
&_ JO.A. PEIXKOB

k(26 »\a IyCTa 2022 T.

Pa6ouas nporpa;!ma ,uncumm@

MATEMATHKA

Hamnpasnenune noaroroBku 19.03.02 ITpoayKTHl MUTAHUS U3

PacCTUTENBHOTO CHIPhS
HaunmeHnoBanue o6pa3zoBaTebHOIA TexHomorus U 3KCNepTU3a MPOIYKTOB
nporpaMMsl (IpoGhuIIb) PaCTUTENLHOTO IPOUCXOXKACHHUS
YpoBeHb 00pa3zoBaHus OakanaBpuat
®opma obydeHus OYHasl, 3a04YHas
3akperuieHa 3a kabenpoit @DU3KMKN KOHACHCUPOBAHHOT'O COCTOSIHHUS

Bun yueGHoit Ounas dopMma 3aouHas popma
paboTel ¥ hopMa | Bcero |  Kypc, CEMECTp | BCETO Kypc, ceccus
R Ik, 1c 1k, 26 Ik, yc | 1k, 3c | 1k, ac

Obmas
TPYAOEMKOCTH
JUCIUTUTHBL:
- B 3a4€THBIX ¥ 3 4 7 7
eqUHHIIaX
-B yacax 252 108 144 252 36 12 144
AynutopHsie 152 68 84 46 10 22 14
3aHATHS, YaCOB:
-JIEKLINA 66 34 32 12 2 6 4
- IPaKTHYECKHE 50 34 16 34 8 16 10
3aHATHS
- nabopaTopHseIe
paboTHI
CamocTosiTenbHas 60 23 37 193 26 50 L17
paboTa, 4acoB
KypcoBas pabota
IIpOYHE BUABI 27 2.7 13 13
3auéT N * : *
OK3aMeH ¥ * * *

TBepp 2022




[Iporpammy cocraBuna(u):
Ky3znenosa Onus BacunbeBHa, K.().-M.H., JOLEHT

PaGouas nmporpamma auciuiuiiebl: MatemaTuka

paspaborana B cootBercTBUM ¢ PI'OC BO:

®denepanabHbIi  TOCYIAapCTBEHHBIM  00pa30BaTENbHBIA  CTaHIAPT  BBICIIETO
oOpazoBaHus 1Mo HampapjiaeHut0 moArotoBku 19.03.02 IlpomykTbl NUTaHUS U3

pacTuTenbHOro Chipbs (OakamaBpuat) (mpukaz Muno6pnayku Poccun ot 17-08-
2020 r. Ne 1041)

CocrapiieHa HAa OCHOBAaHUM YYEOHOTO TJIaHa:
o HanpasiaeHuo noArotoBku 19.03.02 IIpoaykTsl muTaHWs W3 PACTUTENIBHOTO
CBIPbs, YTBEpkIEHHOTO YUEHBIM CoBeToM OT 26.05.2021 (mpoTokon Ne 12)

['on Havana moAroTOBKY MO y4yeOHOMY TutaHy: 2022

PabGouas mporpamMmma om00peHa Ha 3acemaHuu KadeApbl: buoxumumm u
OMOTEXHOJIOTUHA

[TpoTokon Ne 1 ot 26.08.2021
3aB. kadeapoit Onoxumun u ouorexunonoruu: PeokkoB KOpuit AnaTonseBuy



1. lenau u 3agaun JTUCHUILINHBI

[{exs OCBOCHUS TUCITUTIIIMHBI COCTOUT B ()OPMHUPOBAHUN CUCTEMBI 0a30BBIX 3HAHUH
MaTEMAaTHKH.
3agauaMi OCBOCHUS JTUCIUIIINHEI SIBJIISECTCS:
1. moHMMaHWE CYIITHOCTA MaTeMaTHKH KaK (DyHIaMEHTaIbHON HAYKH;
2. OCBOCHHE OCHOBHBIX IIOHATHI U HJIEH;
3. BIaJieHUE HaBBIKaMH MCITIOJIh30BAHMS MaTEMATHUECKUX TEOPUH M METOJIOB JIJIst
peuieHus 3aaa4.

2. Mecto mucuuiiadbl B cTpykrype QOOIl

VYuebnas paucruniauHa «Martematuka» oTHocuTcss Kk  Omoky bB1.0.13.
00s13aTeIbHONM YacTH 00pa30BaTEIbHONW MPOTPAMMBI BBHICIIETO OOpa30BaHUS IO
HarnpaBlicHUIO «[IpOayKThl THUTAaHUS W3 PACTUTEIBLHOIO CBIPbS»; H3ydaeTcs B

nepBoM cemectpe (J1O), B IeTHIOI0 ceccuio U 3UMHIOI0 ceccuto 1 kypca (3D0).
2.1.

2.1MecTo qucuMIUIMHBI B cTpyKType OOII

[Tpu peanuzauuu aucuumauHbl npuMensercs 30 u JOT mias noanepxku
CaMOCTOSITENIbHOM pPa0OThl 00yYaromMXCsl IMyTEM MPENOCTABICHUS JOCTyHa K
AIEKTPOHHBIM MPOTPAMMHO-METOIMYECKUM KoMIUIekcaM aucuuruimd. URL-anpec
AJIEKTPOHHOTO OOydYaroliero pecypca mno auciuruHe: http://lms.tversu.ru. (mo
napoJiro) u B cucteMe Teams.

3. Ilnanupyemble pe3yabTaThl 00y4eHHs MO0 TUCUHUILINHE, COOTHECEHHbIE
¢ IVIAHUPYEMbIMHU Pe3yJIbTATAMU 0CBOCHHUS 00pa30BaTeILHOM

NporpaMMmbl

Oﬁmenpoq)eccnonanbmﬂe KOMIICTCHIIUU 1 HHAUKATOPLI UX TOCTHKCHUHA

HaumenoBanue Koa u HanmeHnoBanue Koa u HanmeHnoBanue
Kareropuu (TPyIIbl) YHUBEPCAIBHOM WHJUKaTOpa
YHUBEPCAIBHBIX KOMIIETEHLIUH JIOCTUKEHUS
KOMIIETEHLIAN YHUBEPCAIBHOU
KOMIIETEHIUH
OIIK-2 Cnocoben OIIK-2.1. Ucnonszyer B | 3BHATD: OCHOBHbIE
MIPUMEHSTH OCHOBHBIE IPAKTHYECKON (bopMBI  TIPEICTABICHUS
3aKOHBI U1 METO/BI NEATEIBHOCTH MaTEMaTUYECKUX
HCCIIEIOBAHUM CIIELMAJIbHBIEC 3HAHUS CHUMBOJIOB.
€CTECTBEHHBIX HayK IS | (yHIaMEHTAIbHBIX YMETD: 10
peleHns 3a1a4y pa3nenoB (HU3HKH, MaTeMaTHYECKUM
npodeccuoHaNbHOM XUMHH, OMOJIOTUH, CUMBOJIaM  OIPEIEIATH
NEeATEIIbHOCTH MaTEeMaTUKH IS TAIl  MAaTEMaTU4YECKOTO
OCBOEHUS (PU3UYECKUX, MOHSTHUS;
XAMUYECKHX, BJAJIETB: wmeronamu
OMOXUMUYECKHUX, IIPEJCTABIICHHS




6I/IOT€XHOJIOFI/I‘{CCKI/IX,
MI/IKpO6I/IOJIOI‘I/I‘IeCKI/IX,
TGHJ’IO(bI/ISI/I‘ICCKI/IX
IMpOLCCCOB,
MMPOUCXOIAIINX IIPU
ITPOU3BOACTBC IIPOAYKTOB
IIUTAaHUA U3
PACTHUTCIILHOT'O CBhIPbs

MaTEMaTU4YECKOU
nHpopmaruu B
Tpedyemom dopmarte C
UCII0JIb30BAaHUEM
UH()OPMAIMOHHBIX,
KOMITbIOTEPHBIX u

CETEBBIX TEXHOJIOTHI;

OIIK-2.2. [TpoBoaut
W3MEpEHUS U
HaOJIFOJICHUS, COCTABIISICT
OTMCAHUS MPOBOJUMBIX
HCCIEeI0BaHMH,
AHAJIM3UPYET PE3yJIbTAThl
HCCIICOBAHUMN U
UCTIOJIB3YET UX MPHU
HAIlCAaHUM OTYETOB U
HAYYHBIX ITyOJIMKAIIH.

3HATD: ocHOBHBIC
TIOHSATHS, HICH 1
CTPYKTYPY MaT€MaTHKH,
MaTeMaTHYCCKUI
amnmnapar, IpUMEHIEMbI

B JIUTEPATYpPE MO
CIIEIIUAJIBHOCTH
YMETbD:
CaMOCTOSITEIIbHO
OCBauBaTh HOBBIC
MaTeMaTUYECKHE
METOJIbl; JOTMYECKU M
aAITOPUTMUYECKHU
MBICJIUTD,

BJIAJIETD: HaBbikamu u
MeTodaMu pelieHus
MaTeMaTHYeCKUX 3a/1a4;

4. CTpyKTypa M coJep:KaHue JUCHUNIUHBI (MOTYJIsA)

1. Jlns cTyAeHTOB 04HOi (popmMbI 00yUeHUsI

HanmenoBanue pas3zaennos u teMm Bcero KoHnrakTHas Camocro
(uac.) pabota (4ac.) -
Jlexny | [Ipaktu | TenbHas
uu | -yeckue | pabora
paboThHI (gac.)
Tema 1. OcHOBBI JIMHEHHOI ajaredpbl 20 6 6 8

JlericTBus HaJ MaTpuuaMy. Beranciienue
onpenenurenieir. OOpaTHas Marpuiia.
MeTonbl pelIeHUs CUCTEM JIMHEMHBIX
YPaBHEHH (Taycca, Kpammepa,
00paTHOM MaTPHIIHI)




Tema 2. OcHOBBI

g pepeHInATBHOI0 UCHUCTICHUS
[Ipenen byHKIIIU (cBoiicTBa,
3amMevaTesIbHbIE IPEIEIbI).
HenpepbiBHOCTD byHKIUU.
Huddepenuupyemocts. [IpousBoaHbie
BBICIIUX  TOPSJIKOB. [Ipumenenue
IIPOM3BONHON. YacTHplE NPOU3BOIHBIE,
rpaauent. MccnenoBanne QyHKimii.

35

14

14

Tema 3. OCHOBBI HMHTErpajibHOIO
HCUYMCJICHUS

ITepBooGpasnas, HEONPEACICHHBIN
uHTerpai. Merozsl uHTErpUpoBaHus (110
YacTsM, 3aMEHOU TIEPEMEHHOMN ).
WNuTterpupoBanue paliioHaIbLHOU ApooH,
TPUTOHOMETPUUECKUX BBIPAKCHUU.
OnpeneneHHpli  MHTETpAl U €ro
npwioxkeHusi. [loHsTHe HECOOCTBEHHBIX
Y KPaTHBIX UHTETPAJIOB.

36

14

14

Hroro B cemecTpe:

91

34

34

23

Tema 4.
YPaBHEeHMSI
NHTerpupyemble  ypaBHEHUS MEPBOTO
IOpSAJKA. VYpaBHeHus BBICIIINX
HOPSIAKOB, MOHUKEHUE HOpsI/IKA.
JIuHeHbIE ypaBHEHUSI C IOCTOSIHHBIMU
Kod(punmeHTamu. OcHOBBI
UCTOJIb30BaHUsl  Jaud.ypaBHEHUN TIpH
MOJICJINPOBAHUH.

JudppepeHunanbHbIe

21

Tema 5. JIeMEeHThI
(PyHKUMOHAJBHOIO M KOMILJICKCHOI'O
aHaJIM3a
Onepanun HaJ
JIunelinble, HOPMUPOBaHHEBIE,
€BKJINJIOBBIE IIPOCTPAHCTBA.
['unbe6epToBO mpocTpancTBo. DyHKIMH
KOMIUIEKCHOTO IEPEMEHHOI0, OCHOBHAs
TeopeMa anreOphl.

MHOKECTBaMU.

21

Tema 6. Psanbl, OCHOBBI
rAapMOHHUYECKOT0 AHAJIN3A

UucnoBeie U (YyHKIIMOHATBHBIE PSJIbI.
[Ipuznaku cxoaumoctu. CTeneHHbIE
PAIbI (psan Teinopa), paauyc
cxoguMocT. Psasl  @ypre. OCHOBBI
rapMOHHUYECKOT0 aHaJN3a.

20




Tema 7. DiaeMeHTHI AHAJTUTHYECKOU
reoMeTpum

Meron  koopauHaTr, OpsMas  Ha
IJIOCKOCTH U B IPOCTPAHCTBE. DIIEMEHTBI
BEKTOPHOM anreOphl. Bzanmuoe
pPaCIOJIOKEHUE TUIOCKOCTH W TPSIMOM.
KpuBple ¥ TOBEPXHOCTHM  BTOPOTO
MOPSIJIKA.

23

12

HToro B cemectpe:

85

32

16

37

KonTpoib

36

UTOIro

252

66

50

60

2. JIisl CTY/IEHTOB 3204HOI (POPMBI 00yUeHHsI

HaumenoBanue pa3zieioB u Tem

Bceero
(dac.)

KonrakTtnas pabora
(gac.)

Jlexnnu
(dac.)

IIpakTu-

YecKue

paboThI
(dac.)

Camocrosi-
TeJbHAs
pabora
(gac.)

Tema 1. OcHOBBI JIMHEIHOI aJTe0phI
JevictBuss Haxg Martpunamu. BeraucieHue
ONPEAECTUTEIICH. OOpatrHass ~ mMarpura.
Meronbl  pemieHuss CHUCTEM  JIMHEWHBIX
ypaBHeHu#t (I'aycca, Kpammepa, oOpatHoit
MaTpPHIIbI)

31

4

25

Tema 2. OcHoBbl auddepeHUNATBHOTO
HCUYMCJICHUSA

[Ipenen byHKUIMAN (cBoiicTBa,
3ameyvaTesbHble Tpeaelibl). HenmpepbhlBHOCTh
GyHKIUH. HuddepeHnpyemMocTs.
[IpouzBoiHbIE BBICIINX MOPSIAKOB.
[Ipumenenne  npousBoaHOM.  YacTHble
MPOM3BOAHBIE, TpaaueHT. KccinenoBanue
GyHKIIHA.

33

25

Tema 3. OcHOBBI
HHTErpPaJIbHOTOUCYH CIIEHUST
[TepBooOpa3zHas, HEOMpeeICHHBIMI
uHTerpajd. MeTonsl MHTETpUpoBaHUs (110
4acTsM, 3aMeHOM NIEPEMEHHON ).
HuTerpupoBanre panuoHAIBHOW JpoowH,
TPUTOHOMETPHUCCKHUX BBIPKCHUH.
OnpeneneHHbIHI WHTErpas U ero
npwioxeHusi. [loHsTHe HECOOCTBEHHBIX M
KpPaTHBIX UHTETPAJIOB.

29

23




Tema 4. Iudpdepenunanbubie ypaBHeHUs
HNHTerpupyemple  ypaBHEHUsS  MEPBOrO
MOpsiAKA. YPAaBHEHHS BBICIIUX TMOPSIKOB,
MIOHWKEHHUE NTOpsiAKa. JINHENHbIE ypaBHEHUS
C MMOCTOSTHHBIMU K03 purimenTaMu. OCHOBBI
WCIIOJIb30BaHUs mud.ypaBHEHU N pu
MOJEITUPOBAHUMU.

38

30

Tema 5. JneMeHTHI PYyHKUMOHAIBHOIO U
KOMILJIEKCHOTO aHAJIN3A

Onepauun Hajg MHOXecTBamMu. JIMHEHHBIE,
HOPMHPOBAHHBIE, €BKJIUJIOBBIE
IpOCTpaHCcTBa. | MIBO0EPTOBO MPOCTPAHCTBO.
@DYHKIMU  KOMIUIEKCHOTO IIEPEMEHHOTIO,
OCHOBHasi TeOpeMa aareopsl.

37

30

Tema 6. Psigbl, 0CHOBBI TAPMOHHMYECKOI0
aHaM3a

UucnoBbie U  GyHKIHUOHAIBHBIE — PSIBI.
[Ipusnaku cxogumocTu. CTENEHHBIE PAIbI
(pan Teiinopa), paauyc CXOAUMOCTH. Psijb
@ypbe. OCHOBBI TAPMOHAYECKOT0 aHAJIN3A.

36

30

Tema 7. JieMeHTbl AaHAJUTHYECKOM
reoMeTpum

Meton KoopauHaT, NpsMas Ha MJIIOCKOCTH U
B IIPOCTPAHCTBE. OJIEMEHTBHI BEKTOPHOU
anreOphl. Bzaumuoe PacmoJIOKEHUE
IUDIOCKOCTH W npsMou. Kpusele u
MTOBEPXHOCTH BTOPOTO MOPSIAKA.

35

30

KounrpoJub

13

NTOI'O

252

12

34

193




5. OuneHoYHbIe MaTepHUAJbI I IPOBEACHUS TeKylIel U MPOMeXKYTOYHOI

arTrecranmun

5.1. OueHoYHbIe MATEPHAJIBI ISl POBeAEHNs TeKYIIeH aTTecTalul

IIpumepHbie 3a1aHuA:

Bperaucnoure IMpCaciibl:

. 5

lim ——
-2 2X -8

O 3x2-2x
x>0 2X° —HX
lim

0 /5 X —/5+ X

Ha¥ita npomeoaym ¢yHEIRA;

1, ;
y={7x+2)*- 5x*

_l152 + 4x)"
4 2
3, :
y =lnx*
4, ;
y =emn

5 :
y =cos(ix* - 2)

¥ Tma

sin® x
10, '
y = (35" - 9x%)

BreimoasuTh ClIeayroaume 3agaHusi:




Nel BpIl4uciaIuTh

byukum z(X,y)

HEOIPEICIICHHBI 32 _
il uHTErpa: 2) j-«.,‘ln {xl l)dx; 6 Iar(:SIHIde

x = J1+x
No2 Bprunciauthb ; s
OrnpeieIeHHbIIH 2 _9 D3 X\ o 1
HHTETPa: ) j 2 dx; 0) " dx .

3 X 0 € +3

Ne3  Beruncnurs a0 1
HeCOOCTBEHHBIH 2) J‘ xdx 6) _[ In(3x —1) .
UHTErpa: 0 (x2 +4]3 | 3 Ix -1
No4 Haiitu _ Igx o T'T:
YaCTHBIE - = -
IIPOU3BOHBIC IO }
X W mo Y

Neo5
3a/aqy.

Pemute

Hantn nnowagb dowurypsl,
~ — 2 — ~ f—
napa6onoit ¥ =* 3% y npamoit ¥=*

3aKMNIOYEHHON  MeXxay

Boerauciauth HHTCI'PaJIbl




2 3 x2
a) || x° -2x+—|dx; 0) : B) | ———=dx;
j[ «E] Ivl x j‘(1+3x3]‘
cosx _ 2
v I1+3m P [ e ) [o wi
d-
K) jsin 2xdx: 3) _[[cosE +1]¢£‘c; H) jir,}
3 1-4x*
3* 2
K) j32x+ldr; H)Ir —2r+4 M) jxe " dx
) 2x—1 xt+2
H) jx In x dx; 0) [qidx; o) [ dx;
TxT-3x+2 TxT +3x

5.2.

OIIeHOqHI)Ie MaTepualbl JJIA MMpoBEACHUA HpOMe)KyTO‘IHOﬁ
aTrecralnmmu

BOIIpOCbI AJIA IIOATOTOBKH K HTOTOBOMY TECTUPOBAHUIO (1 CeMeCTp).

1.

SRS

8.

9.

HevictBus Han Matpuiiamu. BeramcieHue omnpeaemmrenieil. OOpaTHas Marpuiia.
(3amaya)

Perienne crctem mmHEHHBIX ypaBHeHHMM (Meron Kpamepa, metom oOpartHoM
Matpuiipl, Metof ["aycca). OnpeneneHHOCTh M1 COBMECTHOCTh CHCTEM YPaBHEHUIA.
(3amaya)

Meroza KoopMHAT Ha TIOCKOCTH. [ IpsiMast Ha MI0CKOCTH U JIMHUK BTOPOTO MOPSIKA.
[Ipsimast ¥ TWIOCKOCTH B IMPOCTPAHCTBE.

OCHOBHBI€E MPEACTABICHUS O MOBEPXHOCTSX BTOPOTO MOPSI/IKA

[penen DOII, HenpepbBHOCTH, auddepeHimpyemMocTs. [IponsBomHas oOpaTHOM,
HESIBHOM U1 MapaMeTpUIeCcKy 3a1aHHON (DYHKIUH.

OM3UYECKUA, TEOMETPUYECKU cMbIc  Tipor3BogHOM. HMccnmenoBanne ©OOII
(MOHOTOHHOCTB, BBIITYKJIOCTh, SKCTPEMYMBI, ACUMITTOTHI)

JubdepeHipanibHoe  UCUMCICHUE (PYHKUMM MHOTHX TEpeMeHHbIX. YacTHble
MPOU3BO/IHBIE, TPAIUEHT. DKCTPEMYMbI (PYHKIMU JIBYX MTEPEMEHHBIX.
[epBooOpasHasi u HeonpeIeNIeHHbIM UHTErpalt. MIx OCHOBHBIE CBOMCTBA.

10. MaTerpupoBaHme 1o 4acTsiM 1 3aMEHOM TIEPEMEHHOI.

11. MeTo/1bl MIHTErPUPOBAHUS TPUTOHOMETPUUECKUX BBIPKEHHI.

12. aTerpupoBaHie paroHATLHON JPOOH.

13. Onpenenennblii uHTErpar. Ero reoMerpudueckne W (DU3MUYCCKHE TPHIIOMKCHHSL

I ToHsiTHE HECOOCTBEHHOTO MHTETpAaIa.

Bonpocs 1/151 IOATOTOBKH K IK3aMeHYy (2 ceMmecTp).

1.

2.

KomruiekcHple umcia, pasmmuable Gpopmbl ux mpencrapieHus. [lonstue QyHKimm
KOMIDIEKCHOTO TIEPEMEHHOTO.

JubdepeHipaibHbie ypaBHEHUS IEPBOTO MOpsiika. MeToj1 Bapyaly Mporu3BOJIBHON
ITOCTOSIHHOM.



3. VYpasuenue bepaysm.
4. YpaBHeHus B IOJHBIX U depeHIaIax.
5. JlupdepeHimanbhple  ypaBHEHHS — CTapIIMX  TIOPSIKOB. Jlunetinpie

i dhepeHIMaTbHbBIC YPaBHEHHS C TIOCTOSTHHBIMU KO3(D(DHUITMEHTAMH.

6. OcHOBHBIE OIepary TeOpHUH MHOKECTB. Mepa MHO)KecTBa. [loHsTHE O JIMHEHHOM,
HOPMHUPOBaHHOM, EBKIIHI0BOM 1 [ MITHOEPTOBOM TIPOCTPAHCTBAX.

7. Ywucrosble ¥ (QDyHKIMOHATBHBIE PsyIBL. [ Ipr3HaKy CXOMMMOCTH, 0071aCTh CXOMMOCTH.
Psip Teinopa.

8. Psamp1 @ypre. OCHOBBI TaApMOHUYECKOTO aHATIA3A.

9. UcnomnbzoBanve audepeHIMATHHBIX MATEMAaTHICCKX MOJIENIeH B OHOJIOTHML.

10. Heo0OX0AMMOCTh MCTIONB30BAHUSI MATEMATHYECKOTO arapara B CHEIMaIbHOCTHL.

6. YueOHO-MeTOAMYeCKOE U HH(POPMAILHOHHOE o0ecTieYeHUe TN CHHIIMHbI

(MoayJis)

6.1. Pexomenayemasi JiuTepatrypa

a) OcHoBHas1 JIUTEpaTypa:

1. Marematuka [DneKTpOHHBIN pecypc]| : ydeOHOe mocoOue Ui CTYIEHTOB OYHOMN
dbopmbel 00yueHmsi OakamaBpuata 1 Kypca BceX HampaBieHHi. ba3oBwIii ypoOBEHB
CJIOKHOCTH / . — DJEKTPOH. TeKCTOBbIE NanHbie. — CapatoB: At [Tu Op Menua, 2018.
— 216 c. — 978-5-4486-0107-1. —.[OnexTponusiii pecypc] Pexum npocryna:
http://www.iprbookshop.ru/70267.html

2. bexnemumieB J1.B. Kypc ananuTudeckoid reoMeTpuy U JIMHEHHON anreOpbl. — M.:
Hayxka, 2006.

3. Hdaunko IL.E., [Tonos A.I"., KoxeBuukona T.5. Briciias MaremaTika B yIpa>KHEHHUIX
u 3agadax. — M.: Beiciras mkoira, 2005, g.1.

4. Munopckuii B.Il. C6opHuk 3amau mo BbeIcIIed Maremaruke. Mzm. 3 — 11.
['ocrexuznart, 1955 — 1957. — M.: Hayka, 1964 — 1971

0) JlonosiHMTe/IbHASA JINTEPATypa:

1.Canumos, P.b. MaTtemartuka st un>xenepoB u TexHosoros / P.b. Canumos. - Mocksa
. ®wmsmarut, 2009. - 484 c. - ISBN 978-5-9221-1156-0 ; To xe [DaeKTpOHHBIN
pecypc]. — Pexxum moctymna: http://biblioclub.ru/index.php?page=book&id=68383
2.TerpyamBunu E.B. Martematuka [DnekTpoHHBIM pecypce] : mpaktukym / E.B.
TerpyamBunu, B.B. EpiioB. — DnekTpoH. TekcToBbIe naHHble. — Capatos: Al [Tu Op
Memmna, 2018. — 159 c. — 978-5-4486-0220-7. — Pexum pgocryna:
http://www.iprbookshop.ru/71567.htm

I'mypman B.E. Teopus BeposiTHOCTEN M MaremaTuyeckas cratuctuka.: M.: FOpair.,
2013.[DneKTpoHHBIN pecypc] Pexnm JOCTyIa:
http://texts.lib.tversu.ru/texts/10013800gl.pdf Kpacmos M.JI., Kucenes A.W.,
Makapenko I'.U., [lukun E.B., 3amanun B.MU., Co6oneB C.K. Bcs Bbicmias
matematuka: Yueonuk. T. 1. — M.: Dnuropuan YPCC, 2007.



http://biblioclub.ru/index.php?page=book&id=68383
http://www.iprbookshop.ru/71567.htm
http://texts.lib.tversu.ru/texts/1001380ogl.pdf

6.2.
6.2. IlepeueHb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKAIMOHHOM

cetu «AHTEpHETY

1. CepBep noCcTymna K MOJIYJIbHONH 0OBEKTHO-OPUEHTUPOBAHHOM TUHAMUYECKOM

yuebHoi cpene Moodle — http://moodle.tversu.ru

2. Hayunas snexktponnas 6ubnuoreka eLibrary.ru;
3. Nudopmanuonnas cucrema «EanHoe okHO nocTynma K oOpa3oBaTeIbHBIM

pecypcamy» — http://window.edu.ru.

6.3. IIporpammHoe o0ecneyeHue

6.3.1. IlepeyeHb JHMIIEH3HOHHOTO MPOTPAMMHOIO0 00ecneYeHu st

6.3.1.1 Microsoft Windows 10 Enterprise

6.3.1.2 Microsoft Office npodeccuonanpuslii iroc 2013
6.3.1.3 Kaspersky Endpoint Security 10 s Windows
6.3.1.4 Adobe Reader X1 (11.0.13) - Russian

6.3.1.5 Google Chrome

6.3.1.6 WinDjView

6.3.1.7 OpenOffice

6.3.1.8 Foxit Reader

6.3.2. CoBpemenHble npodeccuoHaIbHbIE 0a3bl JAHHBIX U MHGOPMAIHOHHbIE
CIIPABOYHbBbIE CHCTEMbI

6.3.2.1 9bC «ZNANIUM.COM»

6.3.2.2 ObC «fOPAUT»

6.3.2.3 OBC «YHuBepcuteTckast OMbIMOTeKa OHJIANH

6.3.2.4 OBC IPRbooks

6.3.2.5 9BbC «Jlanp»

6.3.2.6 3b5C BOOK.1u

6.3.2.7 OBC Tel'Y

6328 Hayunas snexktponnas 6ubnuorexka eLIBRARY.RU (nmoanucka Ha
T KYpHAJIbI)

6.3.2.9 Penozurapuii TBI'Y

6.4. OOpa3oBaTesibHbIE TEXHOJIOTHH

B mpomecce 0CBOGHHMS ~ IUCHUIUIMHBI  HCTIONB3YIOTCS  CICAYIONINE
oOpa3oBaTeIbHbIC TEXHOJIOTHH, CIIOCOOBI M METO 1B (POPMHUPOBAHUS KOMITCTCHITHI:
JICKIUSI-BU3yaIM3aIis, MPoOJIeMHas JICKITUS-TIPE3CHTalNs, 1e0aThl, MacTep-Kiacc,
aKTUBH3AIlMS TBOPYECKOW NEATENLHOCTH, JeJoBas Y4eOHO-HCCIEI0BATEIbCKAS
UTpa, MOATOTOBKA MUCHhMEHHBIX AHAIUTUYECKHX pPabdOT, MPOEKTHAs TEXHOJOTHS,
3amuTa pedepaTos.


http://moodle.tversu.ru/
http://window.edu.ru/

[IInpokoe ncronb30BaHuE B YHEOHOM IPOLIECCE AKTUBHBIX U MHTEPAKTUBHBIX
dbopM TpoBelleHUS 3aHATUN (JIEJOBBIX W POJIEBBIX HUIpP, Pa3dOp KOHKPETHBIX
CUTyalluii) B COYETAaHUU C BHEAYJUTOPHON pabOTON C 1enbio (HOPMHUPOBAHUS U
pa3BUTHS IPOo(ecCHOHATBHBIX HABBIKOB 00YYaAIOIIUXCH.

7. MaTepuajibHO-TeXHHMYECKOe oOecriedeHne JUCIHMILITUHBI (MO1YJIs1)

Ayauropust Oob6opynoBanme
5-304 MYJIbTUMEIUMHBIA KOMILIEKC, IEPEHOCHON HOYTOYK,
ydaeOHas MeOenb
8. MeToauveckue MaTepHuaJIbl JIs 00y4aOIIUXCS 10 OCBOCHUIO

AUCHUTIIMHBI
[IpumepHbIii TepedyeHb BOPOCOB JIs1 CAMOKOHTPOJIS

1. Kakune BeInunHbI Ha3bIBAKOTCA CKAISPHBIMU, KAKUE BEKTOPHBIMU?

2. Kakne BekTOpbl Ha3bIBAIOTCA KOJUIMHEApHBIMU, paBHbIMU? Kak Haiitu
KOOPJIMHATHI BEKTOPOB 110 KOOPJAMHATAM TOYEK €ro Havyajia U KoHua?

3. KakoBslI nuHENHBIE Onepanny Ha1 BeKTopamu? Ha3oBuTe npasunia CiioxeHus
Y BBIUMTAHUS BEKTOPOB, 3a/IaHHBIX B KOOPJIUHATHOM PopMe. Kak yMHOKUTH BEKTOP
Ha CKaJsp?

4, Uto HazbIBaeTcs 6a3ucoM (opTamu) BEKTOPHOIO mpocTpaHcTBa? Hamwuimmre
bopMyiy pasnoKeHHsl BEKTOpa MO OpTaM U JUIsl ONpPEAENICHUs TUHBI (MOMYJIs)
BEKTOpa.

5. Uto Ha3bpIBaeTCs HANpPaBISAIOMIMMU KOCHHycamMu Bektopa? Hanummre
(bopMyJIbI 1151 HAXOKICHHS HANIPABJISIIOIIMX KOCUHYCOB BEKTOpA.

6. JlaliTe  ompenelieHWE  CKaJISPHOIO  IPOM3BENECHUS JBYX  BEKTOPOB.
[IepeunrcinuTe OCHOBHBIE CBOMCTBA CKAIISIPHOTO MPOU3BEACHUS.

7. Hamumure ycnoBusS KOJUIMHEAPHOCTH W NEPNEHAUKYJISPHOCTH JBYX
BEKTOPOB.

8. JlaliTe  ompenesneHHe BEKTOPHOTO  MPOM3BEACHUS JBYX  BEKTOPOB.
[lepeunciure OCHOBHBIE CBOMCTBA BEKTOPHOTO MNPOU3BEACHHUS JBYX BEKTOPOB.
Hanumure QopMynbl i HaxokACHUS IUIOMIAAM THapajiesiorpaMma U
TPEYroJIbHUKA.

Q. JlaiiTe omnpeneneHWe CMENIAHHOTO TPOM3BEICHUS TPEX  BEKTOPOB.
[lepeuncnure OCHOBHBIE CBOWCTBAa CMEIIAHHOIO Mpou3BeacHHs. Hanmmmre
(bopMyIIbl 17151 HAXOXKIAEHUS 00beMa Mapajiesienuneaa u TeTpasapa.

10. HamummTe ycaoBue KOMIUIAHAPHOCTH TPEX BEKTOPOB.

11. Kakas ¢yHKIMs Ha3bIBaeTCs paBHOMEpHO-HempephiBHOW? Kakue dyHKmm
KOMIUIEKCHOM TIEPEMEHHOW HAa3bIBAIOTCS JJEMEHTapHbIMH? YUTO Ha3bIBaeTCs
IPOU3BOAHON (DYHKIIUHU B TOUKE?

12. Kakas ¢ynkius HassiBaeTcs quddepennupyemoit B Touke? Kakas GpyHkims
HA3bIBACTCS AHAIMTUYECKOM: a) B TOUKe, 0) B oOnactu?

13.  JlaiiTe onpeneneHre HEONMPEAEIEHHOT0 UHTErpaa AJid GYHKIUU U 3alUIINTe
dbopmyny HetoTona-JIeitoHuna.



14. Kakoii pax ¢ KOMIUIGKCHBIMH YHCIaMH Ha3bIBae€TCAd  aOCOJIOTHO
cxomsummcst? Kakoit psia HazbiBaeTcs (PyHKIMOHAIBHBIM psaaoM? UTo Ha3bIBaeTCs
TOYKOM CXOJAMMOCTHU U 00JIACTHIO CXOAUMOCTH (DYHKIIMOHATIBLHOTO psifa?

15. Ompexenenue U CBONCTBA HEONPEIETICHHOTO UHTETpaa.

16. Tabnuily OCHOBHBIX HHTEIPAJIOB.

17.  OcHOBHBIE METO/IbI HHTETPUPOBAHHUSI.

18. CranpmapTHble METOJbI MHTETPUPOBAHHUS HAMOOJIEE YACTO BCTPEUAIOIIUXCS
KJIACCOB (DYHKITH.

19. Ompenenenue, CBOWCTBA M CITOCOOBI BEIYHCIICHUS ONPECICHHOTO HHTETpaa.
20. HecoOcTBeHHBIE HHTETPAJIBI U X CBOMCTBA.

21. T'eomerpuyeckue u PU3NUECKHE MPUIOKEHUS OMPECIEHHOTO HHTErpaa.
22. JIuddepenumanpupie ypaBHeHus (1Y) mnepBoro mnopsaka. OcCHOBHbIE
noHsaTus. MaTerpansubie kpusble. 3agada Komm. dusznyeckue u reoOMeTpu4ecKue
3aJlauu, MpUBOJAIIHE K AU HepeHIInaTbHBIM YPaBHEHUSM.

23. YpaBHEHHUS C pa3JeSIONMMUCS TEPEMEHHBIMU U MPUBOISAIIUECS K HUM.

24.  OIHOPOJHBIC YpaBHEHUS U MIPUBOJASIIMUECS K HUM.

25. Jlunelinble ypaBHEeHUS 1-TO mopsika U nmpuBojsiuecs K HuM. [Ipumepsi.

26. Teopema 06 oOmieM pemieHnn JTuHEHHOTO AU EepEeHIINaTLHOTO YPAaBHEHHUS
NepBOro nopsiaka. Meroa Bapualuy MOCTOSIHHBIX.

27. YpaBHeHus B moiHbix nuddepennmanax. [IpuzHak ypaBHEHHS B TOJIHBIX
mudpdepenunanax. MHTerpupyomumi MHOKHTEITb.

28. Jluddepennmanpapie ypaBHeHHs N-To mopsiaka. OCHOBHbIE TOHATUA U
ornpeneneHus. Y paBHEHHUS BBICIINX MOPAIKOB, JOITYCKAIOINE TOHIKEHUE TTOPSIKA.
[Ipumepsr.

29. Jluneirinsie muddepeHranbHbIe ypaBHEHUS. JIuHelHbIH
i epeHnanbHbIi onepaTop.

30. Jlumeiinbie omHOponHbIe aud(epeHInaTbHbIE  YpPaBHEHUS  BBICIINUX
nopsiAKkoB. CBOMCTBA UX PELICHU.

31. Omnpenenutens Bponckoro. Teopema 006 onpenenurene BpoHckoro
(HeoO0XouMOE YCIIOBHE JIMHEWHON 3aBUCHUMOCTU CUCTEMBI (DyHKIHMiT). VYcioBue
JIMHEWHON HE3aBUCUMOCTH PEIIEHUH JUHEHHOTO OJTHOPOIHOTO YPABHEHUS.

32.  JluHeitHbIE OJHOPOHBIC YPABHEHHS C MOCTOSHHBIMU KO3 OUIIUSHTAMH.

33.  JluneitHbie HEOTHOPOAHBIC ypaBHEHUS. CTPYKTYypa OOIIEro PeiieHus.

METOAMYECKHUE PEKOMEHJALINU

[lenapto caMOCTOSITENIbHOM (BHEAyIUTOPHOW) pabOThl CTYJEHTOB SBISETCS
oOydyeHHe HaBblKaM pabOTbl C HAYYHO-TEOPETHUYECKON JuTepaTypol u
NPaKTUYECKUMHU MaTepualiaMHi, HEOOXOIWMBIMU MJiA YriayOJIEeHHOrO HW3y4YeHUs
OMOXMMMM, a TaKXe pa3BUTHE Y HHUX YCTOWYMBBIX CIOCOOHOCTEH K
camMoCTOsITeNIbHOMY (0€3 MOMOIIM MPEnoJaBaTeNs) H3YUYECHUI0O U HU3JI0KEHHUIO
MOJIy4eHHOU HH(pOpMAITUH.

N3ydenue n uznoxxeHue MHPOpMAINH, MOJYYEHHON B pe3ylbTaTe aHalIu3a
HAy4YHO- TEOPETUUECKOM JINTEPATYPhl M MPAKTHYECKUX MATEPUAJIOB, IPEATIOIAracT
pa3BUTHE Y CTYJIEHTOB KaK HaBbIKOB YCTHOM peuH, TaK U CIOCOOHOCTEH K YETKOMY
NMCbMEHHOMY M3JI0’KEHUI0 MaTepuarna.



TpeboBaHusA K pSUTUHI-KOHTPOJIIO JIJISI CTYASHTOB

No Bunx konTpons dopma Homep MakcumansHoe | Bcecero
MO- OTYETHOCTU U [y4eOHOM KOJIMYECTBO 0aJJIoB
Ty JIsI KOHTPOJIS HEJIEen 0ayoB
1 | Texymmii Pemenue 3amnaq, 4,5 50 100
TecToB.
CamMocToATENbHBI
¢ pPaOOTEHL.
KonTponbHas 9 50
paboTta
HUtorossrii, 3ager 10 - 100
MIPOMEXKYTOUHAS
aTTeCTalNs
2 | Texymuii Bemonmnerne 12,13 30 60
yIOpaXHEHUU U
3aJlaHuM 110
TEMaM.
KonTposbHas 18 30
paboTta
Hrorossii, DK3aMeH 19 40 100
IPOMEKYTOYHAS
aTTecTalus
9. Caenenusi 00 00HOBJIEHUH padoueil MPorpaMMbl AUCHUIIMHBI (MOIYJI51)
Ne | OGHOBnEHHBIN pa3aen Onuncanue BHECEHHBIX PexBU3UTHI
n/m | paboyeil mporpaMMebl M3MEHECHU I JOKYMEHTA,
JHACITUTIIAHBI YTBEPUBIIIETO

HU3MCHCHUA




