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PABOYAA ITPOI'PAMMA JUCHUIIJIMHBI (MOYJIA)

b1.0.11 Bricmrag maTemMaTuka
Ha 504 ygaca(oB), 14 3a4eTHbIX(bIe) eqUHUII(HI)
JUIs1 HarpaBJieHus1 noArotoBky (cneruaibHoctr) 21.05.04 - T'opHoe neno
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MumnncTepcTBa 0Opa3oBanus M Hayku Poccuiickoit @eneparnmu ot
«__» 20 r. Ne

ITpodpus — [Moazemuas pa3paboTKa pyIHBIX MECTOPOsKAeHUH (1 Habopa 2022)
®opma odyuerus: OuHas



1. Oprann3anuoHHO-MeTOAUY€eCKUH pa3eJt
1.1 ey 1 3aga4u AU CIUIINHBI (MOTYJIA)
Lenb u3yueHus: AUCHUILTAHBL:

pa3BUTHE JIOTUYECKOrO U aJTOPUTMHUYECKOTrO MBIIUICHHUS, CO3aHue (PyHAAMEHTaIbHON 0a3bl
MaTeMaTu4eckoro OOpa3oBaHMsI WHXEHepa HEOOXOAMMOW i YCHENIHOTO  W3y4YeHUs
OOIIETEOPETUYECKUX U CIEIHUATbHBIX IUCLHUIUIMH, KOTOpPbIE MPEeIyCMOTPEHbl YYeOHbIM ILIAHOM
CIIeINAIEHOCTH.

3a11aq1/1 N3y4YCHUA TUCHUIIIINHBI:

pa3BUTHE JIOTUUECKOTO M AJITOPUTMUUECKOTO MBIIIUIEHUsI, OBJIaIEHUE OCHOBHBIMU YHUCJICHHBIMU
METOAAMU MATEeMAaTUKU U UX MIPOCTEUIIMMU pPeaTu3alusiMU, BHIpaOOTaTh YMEHHSI CAMOCTOSITEILHO
paciupsiTh MaTeMaTH4YeCKHWe 3HaHWS W TPOBOAUTh MaTeMaTUYECKUU aHaIu3 MPUKJIATHBIX
(MHKEHEPHBIX) 33/1a4.

1.2. MecTo aucuuniannsl (moayJsi) B crpykrype OII

Marematuka npeacTaBiseT TUCUUIUIMHY €CTECTBEHHO-HAYYHOro IMKJIA, YCIIEIHOe OBJIaJIeHUe
KOTOPOH TpeAroyiaraeT 3HaHUS MAaTEMAaTUKU B OObEMe, MPEeIyCMOTPEHHOM OOpa30BATEIbHBIM
CTaHAApTOM cpefHel mKoubl. [ucuuruimHa «Beiciiasi MareMaTHKa» BXOOUT B COCTaB 0a30BOM
yactu ydeOHoro miana ®I'OC-3++ mo nHampaeieHnio 21.05.04 — « TopHoe neno» u sABIsAETCS
6a30BOi1 U151 YCIEIIHOTO OCBOEHHSI MPO(MUIBHBIX JUCIUIUIMH. JUCIMIUIMHA U3yYaeTcsl Ha IepPBOM
Y BTOPOM Kypce B IIEPBOM, BTOPOM, TPEThEM M YeTBEPTOM cemecTpe B pasaene bl. O.11.

1.3. O6beM qUCHUAILINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYJA0€MKOCTH BCeX BH/IOB YU4eOHOM
pPadoThI
O061ast Tpy10eMKOCTh TUCIUIUIMHBL (MOIYJs) cocTaBisieT 14 3ayetHwix(bie) equnuil(bl), 504
YacoB.

Bupbt Cemectp 1 Cemectp 2 Cemectp 3 Cemectp 4 Bcero vacoB
3aHATUN

Oo1as 504
TPYIOEMKOCT
b

AyIuTOpHBIE 51 48 68 48 215
3aHATHSA, B
T.4.

JlekmoHHbIE 17 16 34 16 83
(JIK)

[TpakTruecku 34 32 34 32 132
e
(ceMHuHapckue




) (113, C3)

JlabopatopHsl
e (JIP)

CamocrosTen
pHast paboTa
CTYJIEHTOB
(CPC)

21 60 76

60 217

dopma npome
KYTOUHOU

aTTecTaluu B
ceMmecTpe

SDK3aMeH 3auer

3aueTr

DK3aMeH 72

Kypcosas
padora
(KypcoBoii
nipoekT) (KP,
KII)

2. IlepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00YUEeHHsI 0 JUCIHILINHE, COOTHECEHHBIX C
IUIAHUPYEMbBIMH Pe3yJIbTaTaMH 0CBOEHHsI 00pa30BaTeJbLHOM NP OrPaMMBbI

[Tnanupyemble pe3ysbTaThl OCBOSHHs 00pa30BaTeIbHOM

[Tnanupyemble pe3yJibTaThl

IIPOrpamMmBbl 00y4eHUs1 M0 TUCLIUTTHE
Kog n NHauKaTopel AOCTUKEHUS JleCKpUIITOPBL: 3HAHUS, YMEHU,
HauMEHOBaHUE KOMIIETEHLIMH, (POpMUPYEMBIE B HaBBIKU U (WJIM) OIBIT JEATEILHOCTH
KOMIIETEHLIUU paMKax JUCHUILIMHBL
VK-1 VK-1.1. Anamsupyer 3agady, | 3HaTh: METO/IbI
BBIZICJIAAS €€ MaTEMaTUYECKOTO
6a30BbIe COCTABJIAILME, | aHAIM3a. 3HaTh ITOCTaHOBKY
OCYILECTBJISAET OCHOBHBIX 3a/1a4,
JEKOMITO3ULIMIO 3aJa4K; MIOCTABJICHHBIX B PAMKax
IIPOBE/ICHUS ITPAKTUKHU.
VYMers: aHanM3uMpoBaTh  3ajauu,
BBIICIIAA
ee 0a30BbIE COCTABJISIONINE; —
OCYILECTBJIATh JEKOMIIO3ULIUIO
3aJa4u.
Brnagets: HaBBIKaMM aHaIM3a 3a1a44
C BbIJIEJICHHEM ee 0a30BbIX
COCTABJISIOIINX.
VK-1 VK-1.2. Haxomur ¥ KpuTUYECKM | 3HaTh:  OCHOBHBIE  IIOJIOKEHUS

aHaJIM3UpYeT

aHaJIn3a HHq)OpMaI_II/II/I. OCHOBHBIC




uHGOpMAIIUIO, HEOOXOAUMYIO JUIS
peleHus
[IOCTABJIEHHON 3a1a4H;

UCTOYHUKHU
MH(pOPMALIMH 110 IPAKTUKE;

— CrocoObl U3BJIEUYEHUS
HeoOXxoaumon HHGOPMAITUHN U3
9JIEKTPOHHBIX U OyMaKHBIX
HOCUTEJIEH 10 MPaKTHKE.

YmMmeTs: HaxXoJuTb U KPUTUYCCKU
AHATM3UPOBATh MH(GOPMAIIHIO,
HEOOXOAMMYIO /ISl PEIICHH ST
HIOCTABJICHHO! 33/1a4u.

Bnaserb: HaBbIKAMU KPUTHUYECKOT'O
aHaIM3a

H(OPMALIMH 110 TPUMEHEHUIO K
IIOCTABJIEHHBIM 3aJa4aM.

VK-1

VK-1.3. PaccmaTpuBaet BO3MOXKHbIE
BAapUAHTHI

peleHusl 3aJayd, OLEHMBAs UX
JOCTOMHCTBA U

HEJIOCTaTKU;

3HAaTh: pa3IMYHbIC METOJIbI
MaTEMAaTHYECKOr0 aHajam3a. 3HaeT
Kak MTPOU3BOIUTCS OlIEHKA
HEU3BECTHBIX MAapPaMETPOB, & TAKKeE
METOJIbI HAXOXKIEHUS OLIEHOK.

YMeTb: Mosb30BaThCsl Pa3IUYHBIMBI
METOJaMHU  pelleHus1 3aJady U
HaXOX/JEHUsI  OLICHOK. Ymertb
MPOBOAUTH MAaTEMAaTUUECKUI aHAITU3
MOJTyYeHHOT 0 perieHus. OnpeaensTh
JIOCTOMHCTBA U

HE/IOCTAaTKU PelIeHus.

B)'[aI[eTbZ HaBbIKaMU I10
HCIIOJIb30BAHUIO
MaTEMATUYECKHNX
METOAOB PCIICHUSA 3aJa4H.

Pa3JIMYHBbIX

VK-1

YK-1.4. ['pamoTHo, JIOTUYHO,
apryMeHTUPOBAHO

(opmupyeT coOCTBEHHBIE CYXACHUS
Y OLICHKHU.

Ornvyaer QakTel OT  MHEHWIA,
VHTEPIIpEeTALIN,

OIIGHOK W T.JI. B pacCykJeHUsIX
JOPYTUX YYaCTHUKOB

JeSITeIbHOCTH;

3Harts: OCHOBHbIE 3aKOHBI
€CTECTBEHHOHAyUYHbIX  AUCLMIUIMH,
UCMoJIb3yeMble B (POPMUPOBAHUU
JIOTUYECKUX U IPAMOTHBIX CykJIEHUI
U OLIEHOK. 3HaTb MaTeMaTUYeCKYIO
CTpaTeru0 AEMCTBUM MPU peUICHUU
podJeMm.

YwmerTs: MIPUMEHSTh METObI
(pyHIamMeHTAIbHBIX 3HAHUI
MaTeMaTUKU B apryMEHTUPOBAHHOM
(opmupoBanun COOCTBEHHBIX
CYXJIEHUH U OLIEHOK.




Bnaners: marematuueckumu
3HaHUSMUA IS TOTO, 4YTO OHI
IPaMOTHO, JIOTUYHO,
apryMEeHTHPOBAHO

(popmupoBaTh COOCTBEHHbIE
Cy;KIeHus U oueHku. 1

npeaaraTh MaTEMaTUYECKYIO
CTpaTeruio IeMCTBUM.

VK-1

VK-1.5. Onpenensier U OLIECHUBAET
MIOC/IEICTBUS
BO3MOXHBIX PEIIeHUH 3a1a4u.

3HaTh: TEOPETHYECKHE OCHOBBI U
0a30BbIe
METOIUKHI
HCCIIEIOBAHUS
1 MaTeEMaTHYECKON

00pa0OTKH JAHHBIX ITPU OLICHUBAHUU
NPAaKTUYECKUX IOCTAEACTBUN  TpU
pelleHur 3aJauH.

MaATEMATUYECKOI'O

YMeTb: orpeieuTh MpaKkTUYeCcKue
MTOCIIeICTBUS MaTeMaTHIeCKOro
pelleHus 3a4a4 1o

MPaKTHKE;

OLICHUTh NIPAKTUYECKUE
MOCJIE/ICTBUS PEIIeHUS 3a/1a4 10
MpPaKTUKE.

Bnagets: HaBBIKAMU
MaTeMaTHIeCKOTrO OMpee/IeHUs] 1
OILICHUBAHUS TIPAKTUIECKHUX
MOCJIEICTBUI BO3MOXKHBIX PEIECHUI
3a7a4 MO MPaKTHKE.

VK-6

VK-6.1. [IpumeHsieT 3HaHUE O CBOUX
pecypcax u ux

rpenesnax (JINYHOCTHBIX,
CUTYaTUBHbBIX, BPEMEHHbBIX

Y T.].), 17151 YCIIEIIHOTO BBIIIOJHEHU S
MOPYYEHHOU

padoTsI;

3HaTh: CBOM PECYPCHI U UX IPEIEIbl
(JIMYHOCTHBIE, CUTYaTHUBHBIE,
BPEMEHHBIE U T.1.).

YMeTh: IpUMEHATh MaTEMATUYECKUI
anmapar Jyisi yCIEeHOro
BBITIOJTHEHUSI IOPYYEHHON PaObOTHI.

Brnajets: HaBbIKaMM UCTIOJIb30BAHUS
MaTeMaTU4YecKOro amnmnapara

U1 yCIIEUTHOTO

BBITTOJIHEHHSI TOPYYEHHON paOOTHI.

VK-6

VK-6.2. IlonnmMaeTr  BaXHOCTb
TJTAHUPOBAHUS
MEePCHEeKTUBHBIX 1eJ1el COOCTBEHHOM
JIEeATEILHOCTH
C yYeToM YCJOBUH, CpEICTB,

3HaTh: OCHOBHI IJIAaHUPOBAHU A ueneﬁ
JE€ATECJIBHOCTMH.

YmMmerts: IJITAHUPOBATh LENN
JeATeIbHOCTH C




JIMYHOCTHBIX

BO3MOKHOCTEH, 3TArioB KapbepHOTO
pocra,

BPEMEHHOW MepPCIIeKTUBBI Pa3BUTHS
IEATEILHOCTH

¥ TpeOOBaHMIA PHIHKA TPY/A;

YUYETOM YCJIOBHM, CPEJICTB,
KapbepHOrO POCTa, BPEeMEHHOU
NePCIIEKTUBBI PA3BUTHS
JesITeJIbHOCTU M TpeOOBaHUM
PBIHKA Tpy/a.

JINYHOCTHBIX BO3MOKHOCTEM,
BPEMEHHOM MEPCIeKTUBbI PA3BUTHS
JIEATEILHOCTH.

Brnaners: HaBbIKaMU TJIAHUPOBAHUS
Hesen

JEeATETbHOCTH MPU PEIIeHUH 33124
NPaKTUKM C y4eTOM YCJIOBUH,
CPEeICTB, JINYHOCTHBIX
BO3MOKHOCTEM, BPEMEHHON
MEPCIIEKTUBBI PA3BUTHS

IEATEILHOCTH.
VK-6 VK-6.3. Peamusyer HameueHHble | 3Hath: 3aKOHOMEPHOCTH u
LeJi MIPUHIIMITHL TOCTPOCHUS 1
JESATEIbHOCTH C Y4Y€TOM YCJIOBUH, | (DYHKIIMOHMPOBAHUS
CPEJCTB, 00pa3oBaTeTbHBIX(MAaTEMATUIECKHX )
JIMYHOCTHBIX BO3MOXHOCTEH, 3TAIOB | CUCTEM.
KapbepHOTO
pocTa, BpPEMEHHOUW NepCleKTUBbl | YMeTh: pacnpelensiTh Bpemsi U
pa3BUTHS BBIOMPACT MaTeMaTUIECKHE METOJIbI
JesATeIbHOCTA W TPeOOBAaHUI PHIHKA | B COOTBETCTBUU C UEpapXUEH
TPya; LeJien JIeaTeIbHOCTH u
MMOJJUYMHEHHBIX UM 3a7aY.
Bnanets: HaBbikamu (hOpMHUPOBAHUS
[end,  ONpeAessATb  IyTH  ee
JOCTHXKCHUS c y4eToM
MaTeMaTHYeCKOro armapara.
YK-6 VK-6.4. Kputnueckun oueHuBaeT | 3HaTh: KaK MPOU3BOJAUTH OLICHKY

3(ppeKTUBHOCTD

UCTIONIb30BAaHUSI BPEMEHU M JPYTHX
pecypcoB npu

pellieHny TOCTAaBJICHHBIX 3ajad, a
TaKkKe
OTHOCHTEJILHO
pe3yibTara;

INOJIYUYCHHOTI' O

3(ppekTuBHOCTD WCIIOJIb30BAHUS
BPEMEHU U [IPYTUX PECypCcOB IJis

COBEPIICHCTBOBAHU S cBOEM
JesITeJIbHOCTH.

VmeTb: MoJBepraThb
MaTeMaTUYECKOMY aHaJIn3y
MPO/IeJIAHHYIO

padory.

Brnangers: HaBbIKAaMM KPUTHYECKOTO
oLIeHUBaHUA 3(P(HEKTUBHOCTh

UCIIOJIb30BaHUSl BPEMEHU U JIPYTUX
peCypcoB Ipu pelleHuM 3ajauu (C




NPUBJIEYEHUEM  MaTeMaTHUUYECKOIo
arnapara) " I'PaMOTHO
apryMeHTHpPOBaTh CBO BBIOOD.

VYK-6 VK-6.5. [lemoHCcTpUpyeT UHTEpeC K | 3HATH: Kak MCIOJIb30BATh
yuebe u MaTeMaTU4eCKUi anmapar ajis
UCIOJIb3YEeT MpeoCTaBIsieMble | MPUOOpPETeHUsT HOBBIX 3HAHUM U
BO3MOKHOCTH IS YMEHUH C LEJbIO
npuoOpeTeHus] HOBBIX 3HAHWIA U | COBEpIIIEHCTBOBAHUS CBOEH
HaBBIKOB. AeSTeIbHOCTH.
VmeTs: MPUMEHSTh METO/IbI
(pyHIameHTaTbHBIXMATEMATUYECKUX
3HAHWW JUIS1 TIPHOOPETEHHUs] HOBBIX
3HAaHUI U yMEHUIl.
Bnanet: HaBBIKAMU — BBHISIBJICHUS
CTUMYJIOB /ISl CAMOPA3BUTHSI.
3. Conep:xanne qUCHUNIAHBI
3.1. Pa3zgeapl JUCHUILIMHLI H BHIBI 3aHATHH
3.1 CTpykTypa AUCHMIIMHBI JJIs1 0UYHO (hopMBbI 00yUeHUSs
Moayns | Homep |HaumenoBanue Tembl pazaena Bcero | Aymutopus | C
pazznena paszmena 4acoB | e 3aHATUs P
C
J |1 [JI
K |3 [P
(C
3)
1 1.1 DJIEMEHTHI Onpenenurenu. 41 10 120 | O | 11
JIMHEVHOW Martpunpl. Cucremsl
anreOpsl 1 JIMHEWHBIX ypaBHEHUT.
AHAJIUTUYECKO BekTopsl. CkansipHoe

1 TeOMETpUH.

IIPOU3BE/ICHAE BEKTOPOB
Y €TO CBOWCTBA.
BekTopHoe nmpousBeneHne
BEKTOPOB U €r0 CBOWCTBA.
CwmeranHoe
IIPOU3BEJEHUE BEKTOPOB
Y €ro CBOWCTBA.
VpaBHeHue npsAMon Ha
IJIOCKOCTH. Y paBHEHUE
IPsIMO B IPOCTPAHCTBE.
YpaBHEeHME TIOCKOCTH B
npocrpancTee. Kpuseie




BTOPOTO NOPAJKA.
[lonapuas cucrema
KOOpAMHAT.

1.2

BBenenue B Ma
TEMATUYECKUAN
aHaJIN3.

OyHKLHMA.
ITocnenoBaTeILHOCTH.
IIpenen pyHkumu.
beckoHeyHo mMaJibie
pyHK1IIM.
SOKBUBaJICHTHBIE
OECKOHEYHO MaJible
yskIIM.
HenpepbiBHOCTH
yskIIM.

31

14

10

2.1

Huddepenuna
JIbHOE
HCUMCIIEHUE
yHk1IUN
OJTHOU
MepeMEHHOM.

[TpousBoaHasi pyHKIMU.
Hudpepenupoanue
HEsIBHBIX U
napaMeTpuyecKu
3aJaHHBIX (PYHKUUH.
Jlorapudgmuueckoe
apdepeHupoBaHue.
[Tpon3BoaHbIE BHICIIMX
MOPSIIKOB.
Huddepeniman
(pysakumm. [IpaBuino
Jlomurana. Uccnenosanue
(pyHK1IMM TpU OMOIIH
npou3BoHbIX. Popmyiia
Tennopa.

70

10

20

40

22

OyHKUIMU
HECKOJIBKUX
MEPEMEHHBIX.

DyHKUMU ABYX
NepeMEHHBbIX.
[IpousBoaHbie U
nudepeHIaIbl
(pyHKIIMM IBYX
NepeMEHHBbIX.
KacarenbHas miockocTs u
HOpMaJlb K TOBEPXHOCTH.
DKCTpeMyM (PyHKLMH
JBYX MEPEMEHHBIX.

38

12

20

3.1

Heonpenenenn
bIii UHTETpaJL

Heomnpenenennsiit
uHTerpan. OCHOBHbIE
METOZbl UHTETPUPOBAHUA.
Nurerpuposanue 1o
4acTsM B
HEOIIPEJECIIEHHOM
UHTErpase.
NHurerpuposanue

48

14

14

20




PALMOHAIIBHBIX APOOE.
WNurerpuposanue
VppalMOHAJIbHBIX

BbIPaKEHU.
WNurerpuposanue
TPUTOHOMETPUUYECKUX
BbIPAKEHUM.

3.2

OrnipeneneHHbI
1 UHTErpaJl.

OnpenesieHHbII UHTETPAL.
Brruncnenus
OIpeIeIEHHOTO
WHTErpaja.
HecoOcTBeHHbIE
HMHTETPaJIBL.
I'eomeTrpuueckoe u
(pusnyueckoe TpUIoKEHUs
OIpeIeIEHHOTO
WHTErpaja.

38

26

33

KomiuiekcHrie
YHCIIa.

Ilonsatue n
MPEACTABJICHUS
KOMIIJIEKCHBIX UHCEJI.
HericTBus HaJI
KOMIUIEKCHBIMH YHCJIAMH.

10

10

34

Huddepenima
JIbHBIE
ypaBHEHUS.

OO01ue cBeaeHus.
HuddepentmanbHbie
ypaBHEHUS MEPBOTro
HOpsIIKA.
HuddepeHimanbHbie
ypaBHEHHMSI BBICIINX
nopsakoB. Cucremsl
g depeHIaTbHbIX
YPaBHEHUH.

48

14

14

20

4.1

Paner.

YucoBsle psabl.
Crenennble psiapl. Psabt
Dypee.

40

16

16

4.2

Teopus
BEpPOSATHOCTEM.

CrnyyaiiHble COOBITHS.
CityyaiiHble BEJIMYVHBI.

40

16

16

4.3

MaremaTtnueck
ad CTaTUCTHUKA.

Bribopku 1 ux
XapaKTePUCTUKU.
DJIeMEHTH TEOPUU
OLICHOK U MPOBEPKU
TUIOTE3.

28

28

Hroro

432

83

217




3.2.1. JIekiHoOHHbBIE 3aHATHA, COJEPKaHNE H 00beM B Yacax

3.2. Conep:xkanue pa3jaesoB JUCHUILIMHBI

Moayns | Homep Tema Copepxanue TpynoemMKocTb
paszena (B yacax)
1 1.1 Onpenenvrenn Onpenenureny BTOPOro U TPETLETO 10
BTOPOTO U HOPSIIKOB. Anredpanyeckue
TPETHETO JONOJHEHUs 1 MUHOPbL. OnipenenuTenu
MOPSAIKOB, UX n-ro nopsiaka. Beruucienue
CBOWCTBA. OIpe/IeUTENS PA3JIOKEHUEM TI0 CTPOKE
Cucremsl JByX (cronbiy). Cuctemsl JBYX M Tpex
U Tpex JMHENHbIX ypaBHeHui. [IpaBuiio
JIMHEVHBIX Kpamepa. Meron koopauHat. BeKTOpsI.
YPaBHEHMH. JIuneliHple onepauyuy Hajl BEKTOPAMHU.
IIpaBuiio Hanpapnsoomue KocuHyCh U JJIMHa
Kpamepa. BekTOpa. CKaJIsipHOE MPOU3BEACHUE
BekTopsl. BEKTOPOB U €ro CBOMCTBA. [[mHa
Jluneiinsie BEKTOpA U YroJl MEKAY JBYMsI
olepanuy Haj BEKTOPaMHU B KOOPAWHATHOU (pOpME.
BEKTOpaMH. VYcoBue opTOroHaIbHOCTH JBYX
ITpousBenenus | BekTOpoB. BekTopHOE MponsBeeHue
BEKTOPOB. JBYX BEKTOPOB, €0 CBOMCTBA U
VpaBHeHue reomeTrpuieckuid cmoici. [Ipocrenmme
psAMON Ha MPUJIOKEHU ST BEKTOPHOTO
IIJIOCKOCTH U B IIPOU3BEJEHNS B HAYKE U TEXHUKE.
IPOCTPAHCTBE. CMmeniaHHOe MTPOU3BEIEHHUE TPeX
VpaBHeHue BEKTOPOB. [ eOMeTprUYeCKUi1 CMBICIT
IUIOCKOCTH. OIpe/IeIUTEN S TPETHEro MOpPsAKa.
Paznnunsle (popmbl ypaBHEHUSA NPSAMON
Ha IJIOCKOCTHU U IJIOCKOCTHU B
IIPOCTPAHCTBE. YTOJ MEXy NPAMBIMU
JIMHUSIMU Ha TJIOCKOCTU. Paccrosinue ot
TOYKH 0 NPAMOM. YTOI MEXIY
IJIOCKOCTAMU. PaccTrosiHue OT TOUkH J0
IIJIOCKOCTH.
1.2 UCINIIS N dynkuus. O0nacTe ee ornpeaeeHusl. 7
IIpenen Crioco0s! 3aganusa. OCHOBHEIE
(pyHkunM B 3JIeMEHTapHble (PYHKIIUU, UX CBOMCTBA
touke. [Ipenen 1 rpa¢ukn. CJIoXKHbIe U 0OpaTHBIC
(pyHk1IMM B (pynkumm, ux rpacpuxu. Knacc
0eCKOHEUYHOCTH anemeHTapHbIX (pyHKImi. [Ipeaen
. Uucnosele o | ¢pynkuuu B Touke. IIpenen pynkuum B
creoBaTesibHO | OeckoHevHocTH. [1pesies bl MOHOTOHHBIX
cru. [Ipepen ynxumi. Yucnoseie
YUCIIOBOM MOCT MOCJIEJOBATENBHOCTH, UX POJIb B
€10BaTeJbHOCT | BBIYMCIUTENBHBIX IIporeccax. [Ipenen

10




u. beckoHeuyHO
MaJble 1
OECKOHEYHO
0O0JIbIIINE
pyHK1IIH,
CBSI3b MEKY
Humu. Heorpe

YKMCJIOBOH MOCJIEI0BATEIbHOCTH.
CymiecTBoBaHUE Mpejiesia MOHOTOHHOMN
OrpaHUYEeHHOU MOCIeJOBATENLHOCTH.
BeckoneyHo masbie 1 OECKOHEUHO

OostbIlIe (PYHKIMHU, CBSI3b MEXKY HUMHU.

Teopemsl 0 npeaenax.
Heonpenenennoctu. OgHOCTOpOHHUE

JIEJIEHHOCTH. npenessl. [IepBblil 3amMmeydaTeIbHbII
OpnHOCTOPOHHU npeneil. Bropoi 3ameuaTesibHbIN
e Ipeaebl. npene, uncio e. CpaBHeHUe
IepBbIit 0ecKOHEeYHO MaJibiX. Vcrosb30BaHue
3aMeyvaresIbHbl 9KBUBAJIEHTHBIX OECKOHEYHO MaJIbIX
il mpenei. IIPY BBIUMCJIEHUH TIPEJEIIOB.
Bropoi HenpepbBHOCTD (PyHKLIMI B TOUKE.
3aMeyaTesIbHbI HenpepbsIBHOCT OCHOBHBIX
W mpejer. aneMeHTapHbIX pyHKIUI. CBONCTBA
CpaBHenue (pyHKLIMI HETTPEPBIBHBIX B TOUKE.
OECKOHEYHO HenpepbIBHOCTD CIIOKHON (DYHKIMH.
MaJIbIX. Touku pa3pbiBa 1 UX KJIacCU(pUKALUSL.
HenpepsiBHocT | CBOJCTBa (DYHKIIMI, HEITPEPHIBHBIX Ha
b (PyHKLIUH B OTpEe3Ke: OrPaHUUYEHHOCTb,
TOYKE. CYIIIECTBOBaHME HAMOOJIBIIETO 1
HenpepsiBHOCT HalMEHbIIETO 3HAaUeHUH,
b OCHOBHBIX CYIIECTBOBAHUE MPOMEKYTOUHbBIX
3JIEMEHTapHbIX 3HAYEHUH.
(pyHKLMI.
HenpepoiBHOCT
b CJIOKHOMN
pyHKIMM.
Touku
pas3pbiBa 1 UX K
naccudukanms
. CpouictBa
(0319117178
HeTpephIBHBIX
Ha OTpe3Ke.

2.1 [TpousBoaHas [TpousBonHas pyHKIIMU, €€ CMBICIT B 10
pynkumu. Iud pasinyHbIX 3aga4ax. [IpaBuia
(bepentpoBaH | HaxoXICHHS MPOU3BOJHON. Tadiuia

Vi€ HESIBHBIX U | TPoM3BOAHBIX. [Ipon3BoiHasA CloxHOM
napameTpudec | u obparHou (pyHKimu. [TponsBoHbIe

KM 32JaHHBIX
ynxmii. Jlor
apudmmuueckoe
i depeHImp
OBaHMUE.
[Tpou3BoiHbIE
BBICIIIHX

O0OpaTHBIX TPUTOHOMETPUIECKUX
pyskmii. PyHKIMM 3a/1aHHBIE
rnapameTpUyecKu, ux
muddepenmpoBanue. [lonsrue
(pynkumm, muddepeHupyeMoil B
Touke, nuddepentman pyHKIIUH,
reOMETPUYECKUI CMBICTT
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MOPSIKOB. mddepennmana. IHBapuaHTHOCTD
Huddepenima opmbl iepBoro auddepenimana.
71 PYHKILIUU. [TpouszBoanbie u AuddepeHIraIbl
[IpaBuio BBICIIMX MOPAAKOB. OCHOBHBIE TEOPEMBI
Jlonurans. I pepeHIMATBHOIO UCUUCTIEHUS UX
HccnenoBanue |reomMeTpuUyuecKUil CMbICT U IPUMEHEHNUE.
(pyHK1IMM TpN IIpasuno Jlonuransa. Mccnenosanue
MOMOILIU (pyHKLIMM HA MOHOTOHHOCTb,
IIPOU3BO/IHBIX. sKcTpeMyMbl. HeoOxoaumble u
®opmyna JOCTATOYHBIE YCJIOBHS SKCTPEMyMa.
Teinopa. HWccnepnoBanye BHITyKJIOCTH (DYHKLIUM.
Touku neperuda. ACUMNITOTH Tpacuka
¢dyskuuu. [Toustue 06
ACHUMITOTUYECKOM pa3noxkeHuu. Oomiast
cXeMa McclIeJoBaHus (PyHKLINU U
noctpoeHus ee rpapuka. Popmyna
Temtopa ¢ 0OCTaTOYHBIM WIEHOM B
¢opme INeano u B popme Jlarpanxa.
ITpencraBneHne 31eMEHTapHbIX
(pynkuuit no popmye Teiinopa.

2.2 DYHKIMU ABYX DyYHKIIMU HECKOJbKHUX NIEPEMEHHBIX. 6
NIEPEMEHHBIX. Obnactp onpenenenus. [lpenen
[Tpou3BoiHBIE (pynknuu. HenpepeiBHOCTL. YacTHbIE

u tuppepennn npou3BojHsble. [1onHbII
asel pyHKIMU | AudpdepeHma, ero cBsA3b C YaCTHBIMU
OBYX IIPOM3BO/IHBIMU. VIHBapHaHTHOCTD
MIEPEMEHHBIX. ¢opmbi mostHOTO MMpdepentmana.
KacarenbHas KacaresnbHas 1I0CKOCTh M HOpMaJib K
IUIOCKOCTb U | MOBEpXHOCTH. I'eoMeTpryecKkmii cMbIci
HOpMaJIb K nosiHoro auddepennnana. Yactuele
IIOBEPXHOCTH. ITPOU3BOJHBIE U ITOJIHBIE
DKCTpEMYM g depeHaIbl BHICIINX MOPSAAKOB.
¢ysakium nByx | Popmyna Teinopa. HesiBable pyHKIHMMN.
NIEPEMEHHBIX. Teopema cyiiecTBOBaHuUS.
HuddepeHnmpoBaHre HeSIBHBIX
(pyHKLIMI. DKCTpEMYyMBI (PYHKLINI
HECKOJIBKMX NIEPEMEHHBIX.
Heob6xoaumoe yciioBue sKkcTpeMyMa.
Y cnoBHbIM 3KcTpeMyM. MeTon
MHoxwuTenen Jlarpanxka. Ilpumepst
NPUMEHEHUI TIPU IIOMCKE ONTUMAJIbHBIX
pewenuid. IIpumepsl npruMeHeHmni
YCJIOBHOTO 9KCTPEMYyMa IIPU TIOUCKE
ONTUMAJIbHBIX PELICHUN.

3.1 Heonpenenenn [TepBooOpaszHas. HeonpeaeneHHbIi 14

Bl UHTETPAJL. MHTErpaJl U ero cBoicTsa. Tadmma
OcHoBHBIE HEOIpeIeIEHHbIX UHTErpaioB. MeTto[

METOIbI UHTEI'D

HEIMOCPEACTBEHHOI'O UHTETPUPOBAHNUA.
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rpoBaHus. HT
erpupoBaHue
I10 YacTsM B HE
OIpENIETIEHHOM
uHrerpaie.
TErpUPOBAHUE
paLOHAIBHBIX
napodent. Uuter
pUpOBaHUE UPP

3ameHa NepeMeHHO, MHTer pUPOBaHUE
TI0 YacTsIM B HEOIpe/Ie/IeHHOM
unrerpajie. iHTerpupoBaHue
paIMOHATIBHBIX APOOEH.
WHTerpupoBaHue NppaloOHaTbHbIX
BhIpaXeHuii. IHTerpupoBanue
TPUTOHOMETPUYUECKUX BBIPAKECHH.

AIMOHAJIbHBIX
BbIpaxkeHuid. 1
HTErpupOBaHUE
TPUTOHOMETPU
YECKHUX
BbIPAXKEHU.

32 OnpenenieHHbI 3ajauu, NpUBOJALIME K TOHATHIO 6
1 MHTErpaJl. OIpeJeJIEHHOrO MHTerpasa.
Brruncienus OnpenenieHHbIA UHTETPA , €TO

OMpeIeJIEHHOTO cBoiictBa. Popmysia HeioToHa-
MHTErpaa. JleitOHuIIa, ee IprUMeHeHue Jist

Heco6cTBeHHBI BBIYMCIJIEHUS ONPEIEJICHHBIX

€ UHTErpaJibl. MHTErpaoB. VIHTerpupoBanue 1o
yacTsaM. 3aMeHa NeEpeMEeHHON B
OIpEIETIEHHOM
nHTerpayie. HecoOcTBeHHbIE MHTETpaIbI

¢ OECKOHEUHBIMHU TIpe/ieIaMHu.
HecoOcTBeHHBIE MHTETPAIBI OT
HEOI'PAaHUYEHHBIX (DYHKLUH, UX

OCHOBHBIE CBOWCTBA.

34 Oo0mue dusznyeckue 3aga4d, NTPUBOJSAIIMUE K 14
ceeneHus. dud g epeHIaTIbHbIM YPAaBHEHUAM.
(pepeHLIaTBHBI HuddepeHnmanbHbe ypaBHEHHU

€ YpaBHEHUs nepBoro nopsaka. 3agada Komm.
NIepBOro Teopema cyliecTBOBaHUS U
nopsaka. dug €/IMHCTBEHHOCTH peIlIeHus 3aJaun
(pepenumanbhabl | Komm. OCHOBHBIE KJIACCHI YPABHEHMI,
€ YpaBHEHUs MHTETPUPYEMbIX B KBaJpaTypax.
BBICILIMX VpaBHeHus, 10IyCKaloLe TOHUKEHUE
MOPSIIKOB. nopsiaka. [Ipumepsl ucnonb3oBanus
Cucremsl 1ud JpdepeHIMAIbHBIX YPABHEHUN B
(pepeHLIaTBHBI HayKe U TexHuKe. JInHerHbie

X YPaBHEHHUHU.

JpdepeHaIbHble YpaBHEHUS C
MOCTOSIHHBIMU KO3 (PUIIMEHTaAMHU.

VY paBHeHuUs ¢ IPaBOi YacThio
CHELMaIbHOIO BUA. Y PaBHEHUS C
MIPaBOM YaCThlO. Y paBHEHUS C MTPaBOu
YacThIO IPOU3BOJILHOTO BUa. Merog
BapUalMY MPOU3BOJIbHBIX TOCTOSIHHBIX.
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HopmanbHas cuctema
g depeHaTbHbIX YPaBHEHUIA.
3anava Koum a1 HopMasibHOM
cucrembl JupdepeHInaTbHbIX
ypaBHeHMi. Teopema cyliecTBOBaHUSA U
€/IMHCTBEHHOCTH pellIeHus 3aJaun
Komm. CucreMsl TMHENHBIX
g depeHaIbHbIX YPaBHEHUH,
CBOIICTBA pellleHui. Pemenne cuctem
JIMHENHBIX 1] depeHIIranbHbIX
YPaBHEHHH C NOCTOSIHHBIMU
ko3 punmentamu. YucieHHoe
pelieHre OOBIKHOBEHHBIX
g depeHaTbHbIX YPaBHEHUIA.

4.1

YuncnoBsie
PAIBL
CreneHHrle
pAnbl. Psanel
Dypbe.

Yucnossle psaapl. CXOOUMOCTh U CyMMa
psanoB. HeoOxonumoe ycioBue
CXOIUMOCTH. JIefCTBUS C pSAAMHU.
MeTtopl UCCIEIOBAHUS CXOUMOCTHU
psnoB. [loctaTouHble Mpu3HAKU
CXOAUMOCTH. 3HAKONEPEMEHHBIE PSI/Ib,
aOCOJIOTHAS M YCJIOBHASI CXOIMMOCTb.
®dyHK1MoHANIBHBIE psiabl. O01acTh
CXOJIMMOCTH, METO/Ibl UX ONpeAeICHHUS.
Crenennsie psaapl. Psn Teitnopa. Psaa
Makxiopena. Paznoxenue pyHKImii B
cTerneHHsle psapl. [Ipumenenue
CTENICHHBIX PSIIOB B IPUOJIMKEHHBIX
BBIUMCJICHUSIX. TpUrOHOMETpUUYECKHE
psansl Pypee. [Tpudmmkenue
HENpepbIBHON (DYHKLMH
TPUTOHOMETPUYECKUMHU U
areOpanyecKuMU MHOTOUJICHAMM.
CxogumocTb psioB Pypwe. Psaabt
®dypbe 17151 YeTHBIX U HEYETHBIX
ynkmii. Paznoxenue B psig @ypbe
HENepUOANYECKON (PYHKIIUH.

4.2

CrnyuaiiHbie
COOBITHS.
CiyuaiiHbie
BEJIMYVHBI.

[IpenmeT Teopun BEpOATHOCTEN.
[TpocTpaHCTBO 3JIEMEHTAPHBIX COOBITHIA.
Anre6pa coowiTrid. [TonsaTHE
ciydaiiHoro coobitusi. Kinaccuueckoe n
reOMETPUYECKOe OIpeJeIeHue
BepositHoCcTH. [ToHsATHE 00
AKCMOMAaTUYECKOM MOCTPOEHUH TEOPUU
BEPOSATHOCTEH. MeTo/bl BEIYUCIIEHUS
BepositHocTel. KomOnHaTopuka.
Teopembl CI0XKEHUS U YMHOKEHHUS.
dopmyJia MoOIHOI BEPOSITHOCTH.
®dopmyna baneca. [TocnenoBareabHOCTh
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bepuyim. ®opmynsl Myaspa-Jlannaca,

HE3aBUCUMBIX UcIbITaHni. Cxema

[Tyaccona. CiryyaiiHble BEJTMUMHBI.
JMCKpeTHbIE ClTy4yaiiHble BEJIUYHHBL.
Pan pacnpenenenus. Gynkius
pacrpeelieHus1, ee CBOWCTBA.
MaremaTyeckoe 0OXKUAAHUE U
JUcriepcust UCKPETHOM CITy4ailHOM
BeJMYMHBL. HenpepsiBHBIE CiTydaliHble
BeIMUUHbL. DYyHKIMSA pacnpeesieHus,
IUIOTHOCTb PAaCHpeNesIeHNs, UX
B3aUMOCBS3b U CBOMCTBA.
MaremaTrueckoe OXKUAAHUE U
JMCTIEPCUs] HENIPEPBIBHOM CITy4YaitHOM
BeJIMUYMHbL. PaBHOMEPHOE 1
NOKa3aTeJIbHOE pacrpesieieHre
HEIPEPbIBHOM CIIyYaliHON BEJIMYUHBI.
HopmanbHoe pacnipenesnieHue, ero
CBOWCTBA.

3.2.2. IlpakTHYeCcKHe 3aHATHS, COJAepP KaHue H 00’beM B yacax

Mopyns | Homep Tema Conepxanue TpynoemMKocThb
paszena (B yacax)
1 1.1 Onpenenurenu | Beruucienue onpenenuresei BTOPOro 1 20
U UX TPEThEro MOPsAKOB. Allredpanueckue
BBIYHCIICHHE. JOMOJIHEHUs] 1 MUHOPBI. Bhruncnenue
Cucrembl IBYX | ONpeenuTelis pa3okKeHUEM 10 CTPOKE
U Tpex (cronbiy). Cuctembl JBYX M Tpex
JIMHENHBIX JIMHEVHbIX ypaBHeHU. [IpaBuio
YpaBHEHUH. Kpamepa. Bektopsl. JIuHeiinbie
[TpaBuiio orepalyy HaJl BEKTOpaMHu.
Kpamepa. Hanpagnsomye KOCUHYCHI U JJIMHA
BekTopbi. BekTopa. CKallsspHOE POU3BEACHUE
JIuneiinsie BEKTOPOB U €ro CBOMCTBA. [ln1Ha
orepaiyy Haj BEKTOpA U YIoJl MEeKAY IBYMsI
BEKTOpamHu. BEKTOpaMU B KOOPJUHATHON (popMme.
Hanpagnsiomm YcoBue opTOroHaIbHOCTH JBYX
€ KOCUHYCBHI U BEKTOPOB. BekTOpHOE Npou3BeieHue
JUIMHA BEKTOpa. IBYX BEKTOPOB, €0 CBOWCTBA.
[Tpoussenenue | I'eomerpuyeckuii cmbici. [Ipocreiiiue
BEKTOPOB. MPUJIOKEHHU ST BEKTOPHOTO
[Mpsimast Ha NPOU3BEJCHUS B HAYKE U TEXHUKE.
IJIOCKOCTH U CwMmeniaHHOe MpOU3BeIeHUE TPeX
IJIOCKOCTb B BEKTOPOB. [ eOMeTpryecKuil CMBICII.
MIPOCTPAHCTBE.
YpaBHeHus
MpsIMOM B
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MIPOCTPAHCTBE.

1.2 OyHK1HS. ®ynkimsa. O61acTh ee ornpeaeieHusl. 14
Oo6mnacTsb ee Boruncnenue npenesioB (pyHKIMH.
OIIpeJEIICHUS. IlepBblil 3ameyaTeIbHbINA IPEaE)I.
Boruncienue Yucio e. Bropoit 3amevarenbHbII
IIPEJEIIOB npezen. CpaBHeHHe OECKOHEYHO
pyHKIMN. MaJibix. Mcnosib3oBaHue
IlepBblit 9KBHBAJIEHTHBIX OECKOHEYHO MaJIbIX
3aMevaTesIbHbI IIPYA BBIYMCJICHUN TIPEAEIIOB.
1 pegedt. HenpepbIBHOCTD (PyHKLIMI B TOUKE.
Bropoit To4uku pa3pbiBa U UX KJIacCU(PUKALIUSL.
3aMeyvaresIbHbl
W TIpenen.
CpaBHeHue
OECKOHEYHO
MaJIbIX.
HenpepsiBHOCT
b (DYHKIIMI1 B
Touke. Toukn
pas3pbiBa U UX K
Jaccuukanus
2.1 IIpousBonHas TexHuKa HaX0X/1eHUs1 IPOM3BOIHOM. 20
dyskpm. Iud | TIpousBomHas CIOKHON U 0OpaTHON
(pepentpoBan (pynkumu. Iuddepenmpoanue
Vi€ HESBHBIX U | HESBHBIX U [TaPAMETPUYECKU 3aJaHHbIX
napamerpudec | pynkimii. HaxoxaeHue mpou3BoJHbIX
KM 3aJJaHHbIX BBICIIIMX NOpsANKOB. HaxoxneHue
(pynkuuit. Jlor | nuddpepenunana. Ipasuno Jlonurans.
apupmnueckoe | MccnenoBanue pyHKUMI IpUA TOMOLIU
mddepeniyp | npousBogHbix. [locTpoenue rpagpukos.
OBaHMUE.
[IpousBoaHbIe
BBICILINX
MOPSIIKOB.
Huddepenuna
71 PyHKIMH.
[IpaBuiio
Jlomrans.
HccnenoBanme
(pyHk1IMM pU
MIOMOIL
IIPOU3BO/IHBIX.
2.2 OyHKIMY ABYX DyHKIMY HECKOJIBKUX [TEPEMEHHBIX. 12
NIEPEMEHHBIX. Obnactp onpenenenus. Haxoxaenue
[TpousBoanbie YACTHBIX MPOU3BOAHBIX. [TomHBIT

u nuddepeHiu

nuddepeHma, ero cBsA3b C YaCTHBIMU
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asbl (PyHKLIMU

MMpOU3BOJHbIMHU. YacTHble IMPpOU3BOJHbIC

IOBYX ¥ MoJiHble 1 depeHIIrabl BBICIINAX
NepeMeHHbIX. | nopsakoB. CMelaHHble IPOU3BO/IHbIE.
KacarenpHas HudpepeHipoBanme HesIBHBIX
IIJIOCKOCTh U (pyHKLIMI. DKCTPEMYMBI HECKOJIBKUX

HOpMaJlb K nepemMeHHbIX. HeoOxoaumoe ycioBue
NOBEPXHOCTH. | 3KcTpemyma. HaxoxaeHue skcTpemyma
DKCTpEMyM (pyHKLIMM IBYX MEpEMEHHBIX.
¢yskumm 1Byx | Hambosnbinee 1 HauMeHblllee 3HAUCHUE
NepEMEHHBIX. (byHKIIMM B 3aMKHYTO# 001aCTH.
3.1 Heonpepenenn | HenocpencTBeHHOE MHTETpUPOBAHUE. 14
BIIl UHTETPAJL. 3amMeHa EpEMEHHOM B
OcHoBHbIE HEONpe/IeJIEeHHOM MHTErpase.
METOAbI UHTETP WHuTerprupoBaHue 1o 4acTsm.
rpoBaHus. HT NHurerpupoBanne paliiOHaIbHBIX
erpupoBaHue apobeii. IHTerpupoBanue
I10 YacTsM B HE VPPALIMOHAIBHBIX BBIPAKEHUI.
ornpeneneHHoM | MIHTerpupoBaHue TPUrOHOMETPUUYECKUX
uHTerpasie. u BBIPaXKEHUM.
TErpUpOBaHUE
PaLMOHAJIBHBIX
apoGent. Unter
pUpOBaHUE UPP
AIMOHAJIbHBIX
BbIpaxkeHuid.
HTErpUpOBaHUE
TPUTOHOMETPU
YECKHUX
BBIpaXEHUM.
3.2 OrnpeneneHHbl Beluucrienus onpeneaeHHbIX 6
1 UHTErpal. MHTEerpaioB. VIHTerpupoBaHue 1o
Brruucnenus 4acTsAM. 3aMeHa epeMEHHOM B
OIpEe/IEJIEHHOTO OIpeIe]IECHHOM UHTErpaJie.
UHTerpaja. I'eomeTpuyeckue U MEXaHUYECKUe
HecoGcTBeHHbI MIPUJIOKEHUS ONPEAEIEHHOTO
e uHTerpasisl. | uHTerpasia. HecoOcTBeHHbIE MHTErpallbl
¢ OECKOHEUHBIMHU TPe/IeIaMH U OT
HEOTrPAHUYEHHBIX (PYHKUUM.
34 Hnddepennma HupdepennmanbHble ypaBHEHUA 14
JIbHBIE nepBoro nopsjaka. OnpeneneHue Tuna
ypaBHEHUS g depeHIraIbHOrO ypaBHEHU s
HIEpBOTO NepBOTro NMopsiika. Y paBHEHUsI,
nopsaka. lug | momyckamolye NOHMKEHUE MOPsIKa.
(pepen1anbHLI Jluneiinpie nudppepeHnanbHbe
€ YpaBHEeHUs YPaBHEHUS C IOCTOSIHHBIMU
BBICIIMX Ko3(ppuLMeHTaMu. Y paBHEHUs ¢

MOPAAKOB.

npaBoﬁ 4aCThbIO ClI€EUAJIBHOT'O BHUA.
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Cucremsl 1ud
(pepenMaTbHBI
X YPaBHEHHUHU.

Pemenue cucreM JIMHEHHBIX
g depeHIaTbHbIX YPaBHEHUII C
MOCTOSIHHBIMU KO3()(PUITUEHTAMH.

4.1

YuciaoBbie
PAIBL.
CreneHHble
psnbl. Pspl
Dypee.

Yucnossie psaabl. CXOAUMOCTh U CyMMa
psanoB. JloctaTouHbIe MPU3HAKU
CXOJIUMOCTH TOJIOKUTEIIbHBIX PSIOB.
3HakornepeMeHHble psAabl. CXOAUMOCTh
3HAKOIEPEMEHHBIX PSJIOB,
NPUOJIMKEHHBIC BHIYMCIICHUS.
®dyHK1MoOHANIBHBIE psiabl. O01acTh
CXOAMMOCTH, METO/Ibl UX OTpeIeICHHS.
Crenennsie psaapl. Psag Teitnopa. Psaa
MakxJiopena. Paznoxenue pyHKImii B
crerieHHble psabl. [IpumeHeHve
CTETIEHHBIX PSJIOB B MPUOJIMKEHHBIX
BBIUMCICHUSIX. Pa3znoxkeHue (pyHKIH B
TpUroHOMeTpUUecKue psasl Pypee.

16

4.2

CityyaiiHble
COOBITHSI.
CityyaiiHble
BEJIMYMHBI.

Henocpencreennslii noacyer
BeposTHocTel. ['eomerpuueckue
BEPOSAATHOCTU. TeopeMsl CJI0KEHUS U
YMHOXeHUS BeposiTHocTel. Popmyiia
HIOJTHOM BeposiTHOCTH. PopmyIia
baiteca. [locinegoBareabHOCTD
HE3aBHCUMBIX UcTibITaHUi. Popmyia
bepnyim, Myaspa-Jlamuiaca,
[TyaccoHna. [luckpeTHble ciiydaiiHble
BEJIMYMHBL. PAp pacnipenenenus.
dyHKLMA pacnpesieieHNs], ee CBOUCTBA.
MaremaTrueckoe OXKuJIaHue U
JUcTiepcusi JUCKPETHOM CITy4anHOU
BeIMYMHbL. HenpepbiBHbIE CilyyaiiHble
BeJIMYMHBL. PYHKIMS pacnpeaesieHus,
IUIOTHOCTDb PAaCHpenesieHUs], UX
B3aMMOCBSI3b U CBOICTBA.
MaremaTrueckoe OXKuJIaHue U
JUCTIEPCUs] HEMTPEPBIBHOM CIIy4YalHON
BEJIMUMHbI. 3aKOHBI pacnpeaesieHus
HEIPEPbIBHOM CIIyYalHON BEJIMYUHBI.
HopmanbsHoe pacnipenenenue.

16

3.2.3. JlabopaTopHbI€e 3aHATHSA, CO/IeP:KaHNe U 00'beM B Yacax

Mopnynb

Homep
pasgena

Tema

Copepxanue

TpynoemMKocThb
(B yacax)
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3.3. Conep:xanue MaTepHUaJIOB, BBIHOCHMBIX HA CAMOCTOSTEJIbHOE H3YUeHHe

Mopynb

Howmep
pasgena

CopeprxaHue MaTepuaJosB,
BBIHOCMMOTI'O Ha
CaMOCTOAITEJIBHOE
U3y4yeHHe

Bugapl camocrosTensHON
IEATEILHOCTU

TpynoemMKocTb
(B yacax)

1.1

CBoiicTBa onpee/uTeNen.
[ToHsATHE O BEKTOPHBIX
AvarpaMmax B Hayke u

TexHUKe. BzanmHoe
pacIoioKeHue AByX
HPSIMBIX B IPOCTPAHCTBE.
B3aumMHoe pacnioyioxxeHue
JBYX IUIOCKOCTE B
IIpocTpaHcTBe. MaTpulpl.
JleficTBus HaJy MaTpULIAMHU.
Oo6parHas matpuna. Panr
mMatpuiibl. CHCTEMBI
JIMHEWHBIX ypaBHEHUH,
MaTpuyHas popma 3aIucu.
Pemenue cucrem
JIMHENHBIX ypaBHEHUN
MaTPUYHBIM METOJOM.
Cucrembl TMHEWHBIX
ypaBHEHHIA OOIIIero BU/IA.
Teopema Kponekepa —

Kanemu. Kpussie BToporo

NOpsAKA: OKPYKHOCTb,
JUIIIC, TUIepOOIIa,
napa6oJia, ux
reoMeTpUYecKre CBONCTBA
Y YPaBHEHUSI.

TexHrueckne MpUIoKEeHuUs

reoOMeTPUYECKUX CBOICTB
KPUBBIX (MCIIOJIb30BAHKE
(poKasbHBIX CBOWCTB,
MaTeMaTU4ecKue MOJesn
(popmoobpazoBanus
OMOJIOTMUECKUX,
TEXHUYECKUX U JIPYTHX
00beKTOB). [lonsipHbIe
KOOp/IMHATHI Ha
iockoctu. Kpussle B
HOJISIPHBIX KOOPJMHATAX.

N3yyeHne TeopeTnyeckoro
Matepuasa. KoHcniekTsl o
V3YYEHHBIM TEMaM.
Penienue TMIIOBBIX 3a7a4.

11

1.2

OcCHOBHbIE 3JIeMEHTApHbIE
(pyHK1LIMM, UX CBOICTBA U
rpaguku. CloxHbIe U

19

N3yuenune TeopeTnyeckoro
Marepuasna. KoHcnekTsl mo
W3YYEHHbIM TEMaM.

10




oOpaTHble (PYHKILIMH, UX
rpacuku. Knacc
3JIeMEHTAPHBIX (PYHKIIHIA.

Pemenue TUIIOBBLIX 3a7a4.

2.1

I'unepbonmueckue
(yskimm 1 ux rpadpukm.
IIpousBonHbIe
TUATIEPOOJTNIECKUX
(pynkuui. [Ipumenenune
(opmyiet Teitnopa B
BBIYHCIIUTEIbHON
MaremMaTuke. [Tonsatue
KkpuBou. [Ipumepsi.
VpaBHeHHE KacaTeJIbHOU K
KPUBOH B JAaHHOU TOUKE.
KpuBusHa mockoin
KpuBoil. Paguyc
KpuBU3HbL. KpuBu3Ha
MPOCTPAHCTBEHHOMN
kpuBoid. opmyis Ppere.

N3yuenue TeopeTnyeckoro
Marepuasa. KoHcnekr
IIPOMJIEHHOTO MaTepuala.
Perenuie TMIIOBBIX 3aJau.

40

22

[TprmMeHeHne NoJIHOro
muddepeHImaia K
NPUOJIVIKEHHBIM
BbIUKCIIEHUAM. Metog
MHOXxuUTesen Jlarpanxka.
[Ipumeps! npumeHeHun
[P OMCKE ONTUMAJIbHBIX
pewenuid. ITpumepst
IPUMEHEHUI YCIOBHOTO
9KCTPEMyMa IIPU MIOUCKE
ONTUMAJIbHBIX PEIICHUH.

N3yyeHne TeopeTuyeckoro
Marepuaia. KoHcnekTsl no
W3YYEHHbIM TEMaM.
Pemenne TMIIOBBIX 3a7a4.

20

3.1

Heonpenenenusiit
UHTErpa.
Wurerpuposanue
I depeHInaIbHOrO
OuHOMA.

N3yuenue teopuu.
Perienue TMIOBLBIX 3a/1a4.

20

3.2

OrnipeniesIeHHbI UHTETpalL.
I'eomerpuueckue u
MEeXaHUYEeCKHe
MIPUJIOKEHUS
OIPEIEJIEHHOTO UHTErpaa.

N3yuenune TeopeTnyeckoro
Marepuasna. KoHcnekTsl mo
M3YYEHHbIM TEMaM.
Pemenve TUIOBBIX 3a4a4.

26

33

[TonsiTue u npeacTaBaeHUs
KOMILJIEKCHBIX YHCET
(OCHOBHBIE IOHSTHS,

reoMeTpUYecKoe
nu3o0paxeHue, opMbl
3aIMCH KOMILIEKCHBIX

20

N3yuenue TeopeTnyeckoro
Matepuasa. KoHcrniekTsl o
U3YYEHHBIM TEMaM.
Penienne TMIIOBBIX 3a7a4.

10




yncen). JleficTBus Haj
KOMILJIEKCHBIMU YHMCJIAMH.

34 [Tpumepsl ucnionb3zoBanus | M3ydeHne TeOpeTUYeCKOro 20
g pepeHIaTbHbIX Matepuasia. KoHcniekTsl o
YPaBHEHMIA B HayKe U 3aJaHHBIM TeMaM. Pemenne
TexHUKe. [Ipunoxenus k TUIOBBIX 3a/a4.
OIMCAHMIO JIMHENHBIX
MOJEJIEH.
4.1 Yucnossle psAapl. N3yuenue TeopeTnyeckoro 16
Crenennsle psaabl. Pagel | matepuana. KoncnekTsl o
Dypee. H3YYEHHBIM TEMaM.
Perienuie TMIIOBBIX 3aJay.
4.2 CoyuaiiHble cOOBITHS. N3yuyenune TeopeTuyeckoro 16
CrnyyaiiHple BEJIMYMHBI. Marepuasa. KoHcnekT no
[ToHsATHE O Pa3IUYHBIX M3yUYEHHBIM TEMaM.
(popmax 3akoHa Oonpmx | PemieHue THMOBBIX 3a/1a4.
qucell.
4.3 IIpenmer Mmatematuyeckor | M3yueHue TeopeTryeckoro 28

Marepuasa. KoHcnekTsl mo
M3YYEHHbIM TEMaM.
Pemenve TUIOBBIX 3a4a4.

cTaTUCTUKU. ['eHepasibHast
¥ BbIOOpOYHAs
COBOKYITHOCTb.
Cratucruueckoe
pacripe/ieieHue BRIOOPKH.
AMnupuueckas (pyHKUIus
pacripeiesieHusl.
I'pacpuueckoe
n300pakeHue
CTaTUCTUYECKOTO
pacnpenenenus. YucaoBble
xapaktepucTuku. OlLeHKa
HEU3BECTHBIX NapaMeTPOB.
MeTtoabl HaxOXAEHUS
TOUYEYHBIX OLIEHOK.
ITonsaTHE MHTEPBAJIILHOTO
OLIEHUBAHMS MApPaMETPOB.
JloBepUTeibHbIE
MHTEPBAJIbI 115
IapaMeTpoB HOPMAJILHOTO
pacnpenenenus. [TpoBepka
CTaTUCTUYECKUX TUIIOTES.
IIpoBepka rumnores o
3aKOHE paclpeaeeHUs.

4. PoH/T OLIEHOYHBIX CPE/ICTB /IS IPOBeIeHUs TEeKYIeH H MPOMe KyTOUYHOMI
aTTecTaniu 00yJarmuxcs Mo U CHUILINHE
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(DOHI[ OLICHOYHBIX CPEACTB TEKYLIETIO0 KOHTPOJIA U HpOMC)KYTOQHOIZ aTTrecraiiyu 110 uToraM
OCBOCHUA NTUCHUIIIMHBI ITPEACTABJICH B IIPHUJIOKCHUM.

POH/I OLIEHOYHBIX CPEJICTB

5. Yue6HO-MeTOAMUECKO€e H MH( OpMAINIOHHOE 00ecreuyeHne JHCIUIIIHHbI
5.1. OcHoBHas JuTeparypa
5.1.1. IleuaTHble U3 JaHUA

1. 1. bepman, I'"H. CO0opHHK 32124 1O KypCcy MareMaTH4ecKOro aHaumsa : y4eo. nmocooue / I'. H.
Bepmas. - 22-e u3j., mepepad. - Cankt-ITetepOypr : [Tpodeccus, 2008. - 432 c. : ui. - 217-62. 196
2. Ilucbmennbid, Imutpuin TpodumoBud. KOHCIIEKT JIEKIMII MO BBICIIEM MATEMATHKE : MOJIHBINA
kypc / [Tucemennsiit Imutpuin Tpopumosuu. - 7-e u3g. - M. : Aiipuc-Ilpecc, 2008. - 608c. : ui. -
ISBN 978-5-8112-3118-8 : 176-46. 50 3. Ky3nenos, Jleonng AnronoBuu. COOpHMK 3ajad IO
BBICIIIEH MaTeMaThKe. TurmoBsle pacuetsl : yueO. mocooue / Kysunenos Jleonny AntoHoBuY. - 11-€
u3a., crep. - Cankr-IlerepOypr : Jlanb, 2008. - 240 c. - (Y4yeOHuku ais By3oB. CnenumasabHast
aurepatypa). - ISBN 978-5-8114-0574-9 : 285-00. 101

5.1.2. Uzpgannsa u3 9BbC

1. 1. Matemaruveckuii aHan3: PyHKIMHA HECKOJBKUX MEPeMEHHBIX [DIeKTPOHHBIN pecypc] : ¢O.
unn. 3aganuii / E.I'. [InotaukoBa, C.B. JleBko; moa o6 pen. E.I'. [TnoTHUKOBOW. -2-€ U31., cTep.
- M. : ®JIMHTA, 2014." - http://www.studentlibrary.ru/book/ISBN9785976518414.html 2.
Teopusi BepoATHOCTEH U MaTeMaTUUyecKasl CTATUCTUKA [DIeKTpOHHBIN pecypc] : yued. mocodue /
E. H. I'ycena. -5-e n3m., CTEPEOTHIL. - M. : OJIMHTA, 2011. -
http://www.studentlibrary.ru/book/ISBN9785976511927.html

5.2. JlonoHUTeEJILHAS JJUTEpaTypa
5.2.1. IleyaTHBIE N3 JaAHUA

1. 1. AnreGpa u reometpus : yueO. nmocooue. Y. 1 / [JompaueB Baagumup ViBanoBuu [u np.]. -
Yura : Yutl'Y, 2008. - 121 c. : un. - ISBN 978-5-9293-0386-9 : 6/11. 260 2. [I3100a, UpunHa
BopucosHa. [ludpdepeHimanpabie ypaBHEH!s! BBICIINX MOPSIKOB : yued. nocodue / [I306a Mprna
Bopucosna. - Yura : Yutl'V, 2011. - 202 c. - ISBN 978-5-9293-0593-1 : 142-00. 273 3. Jleckosa,
lanuna AmnatonbeBHa. TexHuka auddepeHipoBanust (PYHKIMU OAHOW TMEpPEeMEHHOU : yueo.
nocooue / JleckoBa ['ammua AHatonbeBHa, MuHaeBa MapuHa ['enHagpeBHa. - Yuta : Yurtl'Y,
2008. - 122 c. : Tada. - 63-00. 97 4. JleckoBa, Taresina .MuxaitnoBHa. Beiciias maremaruka : y4e0.
rocodue. Y. 4 / T. M. JleckoBa. - Yura : Yutl'VY, 2007. - 171 c. - 94-00. 63 5. JleckoBa, Tatpana
MuxaitioBHa. MaTemaTtuueckasi CTATUCTUKA B TOPHOM jede : yued. mocooue / JleckoBa TaTbsiHa
MuxaitioBHa, Mary3oBa Jlecs AnekcangpoBHa. - Yura : 3a0l'Y, 2014. - 110 c. : un. - ISBN
978-5-9293-0979-3 : 85-00. 70+¢

5.2.2. U3panua n3 DBC

1. Ha ycmoTpenue oOy4arorerocs.
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http://work.zabgu.ru/fos/16/16.7/%D0%A4%D0%9E%D0%A1%2021.05.04.%20%D0%92%D1%8B%D1%81%D1%88%20%D0%BC%D0%B0%D1%82.%20%D0%9F%D0%A0%D0%A0%D0%9C21%20%D0%B3%D0%BE%D0%B4..pdf

5.3. ba3bl JaHHBIX, HH( OPMAIHOHHO-CIIPABOYHbIE€ 1 MOUCKOBbIE€ CHCTEMbI

HazBanue Ccbuika
DIeKTPOHHO-OMOINOTEeYHAS cucrema | https://e.lanbook.com/
«M3paTenbpcTBO «JIaHb».

DK TPOHHO-ONOIMOTEUHAS cucrema | https://www.biblio-online.ru/
«IOpair».

DNeKTPOHHO-ONOINOTEUHAS cucrema | http://www.studentlibrary.ru/
«KoHcybTaHT cTyeHTa».

DdenepasbHbIN nopran «Poccuiickoe | http://www.edu.ru
o0pa3oBaHue».

Nudopmanmonnas cucrema «EnnHOoe OKHO
JOCTyma K 00pa3oBaTelbHBIM — pecypcam»
MPeA0CTaBIISIET CBOOOIHBIH IOCTYI K KaTaJIoTy
oOpa3oBaTe/nbHBIX ~ VIHTepHET-pecypcoB U
MOJTHOTEKCTOBOM ~ 3JICKTPOHHOM  y4eOHO-
METOJMUECKON OuOMmoTeke [isi oOIIero u
poheCCUOHAILHOTO 00pa30BaHMS.

http://window.edu.ru

I/IHTCPHCT— OMOJIMOTEKA [0 MATEMATHUKE.

http://ilib.mccme.ru

YuebHas
ouodIMoTeKa.

CpI/I3I/IKO—MaTCMaTI/I‘ICCKaH

http://eqworld.ipmnet.ru/ru/library.htm

DeKTPOHHAs OMOJINOTEKA YICOHUKOB.

http://studentam.net/

Bubnmoreka o ecteCTBEHHLIM HayKaMm.

http://www.benran.ru/

6. Ilepeyenb NporpaMMHOro odecrnedyeHust

[TporpammHoe obecriedenre odmiero HazHadeHus:: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC

"Merallpo".

[TporpammHOe obecriedeHne CreuaaTbHOrO Ha3HAYCHUSI:

1) Mathematica Standart Version Education

2) PTC Mathcad Express

7. MaTepl/IaJIbHO-TeXHI/I‘leCKOC obdecneyeHue JAUCHHAIIJIMHbI

HaumenoBaHue noMeieHui AJ1si TpoBeIeHU S
yueOHBIX 3aHSITUA W A1 CAMOCTOSITEIbHOU
padoThl 00yYAOIIUXCS

OcCHAIIIEHHOCTh CHEUAIBHBIX [TOMELEHUN U
MOMEIIeHUH JIJIs1 CAMOCTOSITEIbHOM PadOThI
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Vuebnble aymuropun g npoBeneHus | CocraB 000pyIOBaHMS M TEXHUUECKHUX CPEICTB
3aHATUI JIEKIIMOHHOTO TUIA oO0y4yeHHs1 yKazaH B TMAacropre ayIuTOpPUH,
3aKPEIJIEHHON PACIIMCAHUEM M0 (PAKYJIBTETY

V4yeOHBle  ayaWTOpUU  JUISI  TIPOBEJCHUS
MPAKTUYECKUX 3aHITUN

VyeOHble ayAuTOpUM  AJIsi  MIPOBEIECHHUS
J1a00PaTOPHBIX 3aHATHI

VueOHble ayquTOpuUM AJIsl MPOMEKYTOYHON
aTTecTauuu

VyeOnble  ayguropuu st KypcoBoro | CoctaB 060pydOBaHMS M TEXHUIECKUX CPEICTB
MPOEKTUPOBAHU sI(BHINIOJTHEHU ST KYpPCOBBIX | OOyueHHMs] yKa3aH B TACIOpTe ayAUTOPHH,
paodor) 3aKpErUIeHHON pacnurcaHueM 1o Kadeape

VueOHble aymuropud IS NIPOBEIECHUS
I'PYIIOBBIX U MHIMBUAYAIBHBIX KOHCYJIbTALUI

V4eOHble ayTUTOPUM IS TEKYIIeH aTTeCTalluu

8. MeTOI[I/IquKI/Ie PE€KOMEHOAIIUMHA ITO OpraHn3anuu U3y4eHUud JUCIHUIIJINHBI

[IpenogaBanvie OUCHMIUIMHBI CTyAEHTaM O4YHOW (opMbl OOy4YeHHUs MoApasfesseTcs Ha
IPOBEJEHUE JIEKLIMOHHBIX M MPAKTUYECKUX 3aHATUNA. Ha JIEKUMOHHBIX 3aHATUAX MpernojaBaTesb
U3JaraeT TEOPETWYECKUH MaTepuas, MpeayCMOTPEHHbI yueOHOW MporpaMMor, U Jaer
BO3MOXHOCTb CTYJEHTYy B KOHIE JIeKIMM 3aAaTh MOsBUBIIMECS Bonpockl. CTyneHTy
PEKOMEHyeTCsl BECTM KOHCHEKT JieKuuu. Ha npakTuyeckux 3aHATUSAX TEOPETUUYECKUI MaTepuall
3aKkperuiseTcs peuenueM 3agad. CTyJeHT JOJKEH MOArOTOBUTHCS K IPAKTUYECKOMY 3aHSTUIO, T.€.
U3YyUUTb TEOPUI0 IO COOTBETCTBYIOLIEH TEME, BBIIOJHUTH AoMalliHee 3aaaHue. Ecniu npu
CaMOCTOSITEIbHOI paboTe BOZHUKJIM TPYIHOCTH B TMOHMMAHMM TEOPETHMUYECKOrO MaTepuasia WU
pELIeHUH 33/1a4d, TO CJIeAyeT 4eTKO C(hOpMyJIMpOBaTh BOIPOC M 3aJaTh €ro MpernojaBaTesio Ha
NPaKTUYECKOM 3aHSATUM WM Ha KOHCYJbTalMK (OOBIYHO BpeMsi KOHCY/IbTAIMH YKa3bIBaeTCs B
pacrucaHuy KOHCYJIbTalMi NpenojaaBaresen Kageapor).

B Hacrosimee Bpemsi Oonbllioe 3HAUYEHHE MMEET CaMOCTOsITeNbHas padoTa CTyAeHTa, KOoTopas
BKJIOYaeT B ceOs M3yuyeHHe TEOpPETMUECKOro MaTepuasja IO KOHCIEKTaM M ydeOHHMKaM,
BoinosiHeHUe PI'P 1 npeioskeHHbIX npernojaBaTesieM JOMALIHUX 3aJaHU.

B Tteuenne ceMeCTpa CTYACHTBI OTYUTBIBAIOTCSA 110 U3YYEHHBIM TEMaM: IIPETIoJaBaTC/Ib 00DbABIAET
B HauyajJe O4YepeJHOro pasjieia mporpamMmsl o ¢opMe M cpoke ordyeTHoctd (3aummra PIP,
KOJUIOKBUYM, KOHTpOJbHast padota, pedepat). Ha kadenpe nmerorcs merognyeckue nocoous u
METOJIMYECKUE PEKOMEHIAIIMY 110 BCEM TEMaM CEMeCTpa.

B cooTBeTcTBUM ¢ yueOHBIM IIJITAHOM 110 OKOHYAHUIO CEMECTpa CTYAEHT CHAeT 3a4eT UM SK3aMeH.
[IpenopaBatenb 3apaHee BbIAAET CTYAEHTaM BOINPOCHI K 3a4eTy WM 9K3aMEHY M 3HAKOMHUT MX C
KpUTEpHUAMU OLICHUBAHUWA.

B cooTBeTCTBUM ¢ yueOHBIM IJTAHOM 10 OKOHYAHHUIO CEMECTpa CTYAEHT COAaeT 3a4eT WM SK3aMeH.
K sk3ameHy wim 3a4eTy CTyJeHT JOITyCKAIOTCS P HATMYMH MTPOBEPEHHBIX PaOOTHI.
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PazpaboTumk/rpynmna pa3padOTIMKOB:
Jleca AnexcanapoBHa Mary3oBa

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20
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