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PABOYAA ITPOI'PAMMA JUCHUIIJIMHBI (MOYJIA)
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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

ITpodpuis — Mapkuieiaepckoe feino (s Habopa 2021)
dopma oOyueHus: 3a09Has



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 10 10 10 10 40
3aHATHSA, B
T.4.

JIeKIIMOHHBIE 4 4 4 4 16
(JIK)

[TpakTruecku 6 6 6 6 24
e
(ceMHuHapckue




) (113, C3)

JlabopatopHsl
e (JIP)

CamocrosTen
pHast paboTa
CTYJIEHTOB
(CPC)

62 98

134

98 392

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.

BnaseTb: HABBIKAMU KPUTHUECKOTO
aHaIM3a

H(OPMALIMH 110 TPUMEHEHUIO K
IIOCTABJIEHHBIM 3aJa4aM.

VK-1

VK-1.3. PaccmaTpuBaeT BO3MOKHbIE
BAapUAHTHI

pelleHus 3a/1a4M, OLIEHUBAsI UX
JOCTOMHCTBA U

HEJIOCTaTKU;

3HaTh: pa3IMIHbIC METOIbI
MaTeMaTHYECKOro aHajau3a. 3HaeT
KaK MPOU3BOJIUTCS OIIEHKA
HEU3BECTHBIX MMAPAMETPOB, a TaKkKe
METOJIbI HAXOXKIEHUS OLIEHOK.

VYMeTb: N0Ib30BaThCS PA3IUYHBIMBI
METOJIaMH PeLleHUs 3a/1a4 U
HaXO’K/IEHUsI OLIEHOK. Y MeTh
MPOBOAUTh MAaTEMATUYECKUI aHATTU3
MOJTy4eHHOro peteHusi. OnpenensiTs
JIOCTOMHCTBA U

HE/IOCTAaTKU PelIeHus.

B)'[aI[eTbZ HaBbIKaMU I10
HCIIOJIb30BAHUIO PA3JIMYHBIX
MaTEMATUYECKHNX

METOAOB PCIICHUSA 3aJa4H.

VK-1

VK-1.4. I'paMOTHO, JTOTMYHO,
apryMeHTUPOBAHO

(opmupyeT coOCTBEHHBIE CYXKICHUS
Y OLICHKHU.

Otnnyaer (pakTbl OT MHEHUI,
VHTEPIIpETALIN,

OLIEHOK M T.JI. B PACCYXICHUSX
JOPYTUX YYaCTHUKOB

JeSITeIbHOCTH;

3HaTh: OCHOBHbBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUIUIVH,
UCIOJIb3yeMble B (POPMUPOBAHUU
JIOTUYECKUX U IPAMOTHBIX CYXKIECHUI
Y OLIEHOK. 3HAaTh MaTEMaTUUYECKYIO
CTPATEruio IEMCTBUM MPU PELLIEHUN
pooJeMm.

YMeTh: NpUMEHATbh METO/bI
(pyHIamMeHTANIbHBIX 3HAHUI
MaTeMAaTUKU B apryMEHTHPOBAaHHOM
(opmupoBaHUY COOCTBEHHBIX
CYXJIEHUH U OLIEHOK.




Bnaners: marematuueckumu
3HAHUSIMU JIJISI TOTO, YTO OBI
IPaMOTHO, JIOTUYHO,
apryMEeHTHPOBAHO
(popmupoBaTh COOCTBEHHBIE
Cy;KIeHus U oueHku. 1
npeajaraTh MaTeMaTUYECKYIO
CTpaTeruio IeMCTBUM.

VK-1

VK-1.5. Onpenensier v olleHUBAET
MIOCJIEICTBUS
BO3MOXHBIX pPElIeHUH 3a1a4u.

3HaTh: TEOPETUIECKUE OCHOBHI U
0a30BbIe

METOIMKHN MAaTEMATUYECKOTO
HCCIIEIOBAHUS

1 MaTEMaTHYECKON

00pa0OTKM JAHHBIX MTPU OILIEHUBAHUU
MPAaKTUYECKUX TOCIIEICTBUN MTPH
pelleHur 3aJauM.

YMeTb: orpeieuTh MpakTUYecKue
MTOCJIEJICTBUAS] MATEMATHUECKOTO
pelleHus 3a4a4 1o

MPaKTHKE;

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

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

VK-6

VK-6.1. [IpumeHsieT 3HaH1E O CBOUX
pecypcax u ux

npejesiax (JITYHOCTHBIX,
CUTYaTUBHbBIX, BPEMEHHbBIX

Y T.J1.), 7151 YCTICIITHOTO BBIOJTHEHU ST
MOPYYEHHOU

padoTsI;

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

YMeThb: NIpUMEeHsSITh MaTeMaTUYECKUI
anmapar Jyisi yCIEeHOro
BBITIOJTHEHUSI TIOPYYEHHON PaObOTHI.

Brnagets: HaBbIKaMM UCHIOJIb30BAHUSA
MaTeMaTU4YeCKOro amnnapara

U1 yCIIEUTHOTO

BBITTOJIHEHHSI TOPYYEHHON paOOTHI.

VK-6

VK-6.2. IloHnMaeT BakKHOCTb
TJIAHUPOBAHUS

MEPCIEKTUBHBIX I1eJiell COOCTBEHHOM
JIEeATELHOCTH

C yYeToM YCJOBUH, CpEICTB,

3HaTh: OCHOBHI IJIAaHUPOBAHU A ueneﬁ
JE€ATEJIBHOCTMH.

YMeTs: I1aHupoBaTh Lesn
JEATEIbHOCTU C Y4YeTOM YCJIOBMH,




JIMYHOCTHBIX

BO3MOKHOCTEH, STAIIOB KaPhEPHOTO
pocra,

BPEMEHHOM MEPCIIEKTUBBI PA3BUTHS
IEATEILHOCTH

¥ TpeOOBaHMIA PHIHKA TPY/A;

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

JINYHOCTHBIX BO3MOKHOCTEM,
BPEMEHHOM MEPCIeKTUBbI PA3BUTHS
JIEATEILHOCTH.

Brnaners: HaBbIKaMU TIJIAHUPOBAHUS
Hesen

JEeATETbHOCTH MPU PEIIeHUH 33124
MPAKTUKH C YYETOM YCIIOBHIA,
CPEeICTB, JINYHOCTHBIX
BO3MOKHOCTEM, BPEMEHHON
MEPCIIEKTUBBI PA3BUTHS

IEATEILHOCTH.
VK-6 VK-6.3. Peasiuzyer HaMeueHHbIE 3HaTh: 3aKOHOMEPHOCTH U
LeJi MIPUHIIMITHL TOCTPOCHUS 1
JEeSATEbHOCTH C YUYETOM YCJIOBUIA, (pyHKIIMOHMpOBaHU S
CPEJCTB, 00pa3oBaTeIbHBIX (MaTEeMAaTHIECKHX )
JIMYHOCTHBIX BO3MOJKHOCTEM, 9TAllOB | CUCTEM.
KapbepHOTO
pocTa, BpeMEHHOM MepPCIEKTUBbBI YMetb: pacripeiensite Bpemsi u
pa3BUTHS BBIOMPACT MaTeMaTUIECKHE METO/IbI
JesATeIbHOCTU U TpeOOBAaHUI PHIHKA | B COOTBETCTBUM C UEpapXUEH
TPya; LieJIeH IeATeJIbHOCTH U
MOJYMHEHHBIX UM 3a7a4.
Brnagers: HaBbIKaMK (POPMUPOBAHUSA
eI, OTIPEJICNISATh ITyTH ee
JOCTUKEHUSI C YYETOM
MaTeMaTHYeCKOro armapara.
YK-6 VK-6.4. Kputuuecku olleHUBaeT 3HaTh: KaK IPOU3BOIUTH OLEHKY

3(ppeKTUBHOCTD

UCTIOJIb30BAHUS BPEMEHU M PYTUX
pecypcoB npu

pelieHnr NOCTaBJICHHbIX 3a/1a4, a
TaKke

OTHOCHTEJILHO TTOJTyYEeHHOTO
pe3yibTara;

3(ppeKTUBHOCTb UCTIOIB30BAHUS
BPEMEHU U [IPYTUX PECypCcOB IJis
COBEPIIEHCTBOBAHUS CBOE
JesITeJIbHOCTH.

YMeThb: MogBeprarhb
MaTeMaTHYeCKOMY aHaJIN3y
PO/IeTaHHYO

padory.

Brajers: HaBbIKaMU KPUTUYECKOTO
OLIeHUBaHUA 3(P(HEKTUBHOCTh
UCIIOJIb30BaHUS1 BPEMEHU U IPYyrux
pecypcoB Ipu pelleHuM 3ajauu (C




NPUBJIEYEHUEM MAaTEMaTUYECKOrO
amnmapara) ¥ rpaMOTHO
apryMeHTHpPOBaTh CBO BBIOOD.

VYK-6 VK-6.5. [lemoHcTpUpyeT uHTepec K | 3HaTh: KaK UCIOJIb30BaTh
yuebe u MaTeMaTU4eCKUi anmapar ajis
UCIOJIb3YEeT MPeIoCTaBIIsieMble puoOpPETEeHNUsI HOBBIX 3HAHUI U
BO3MOKHOCTH IS YMEHUH C LEJbIO
npuoOpeTeHNsI HOBBIX 3HAHUN U COBEPIIEHCTBOBAHUS CBOEH
HaBBIKOB. AeSTeIbHOCTH.
YMeTb: NpUMEHSTh METOIbI
(pyHIamMeHTATbHBIX MaTEMATUYECKUX
3HAHWU JIJIS1 IPHOOPETEHNSI HOBBIX
3HAaHUI U YMEHUIl.
Brnanets: HaBbIKAMU BBISIBJICHUS
CTUMYJIOB /ISl CAMOPA3BUTHSI.
3. Conep:xanne qUCHUNIAHBI
3.1. Pazgean! qucCOUILINHEBI H BHABI 3 aHATHH
3.1 CTpykTypa JUCHMILIMHBI 11 3a09H0H pOoPMBI 00yUeHus
Moayns | Homep |HaumenoBanue Tembl pazaena Bcero | Aymutopus | C
pazzaena paszaena 4YacoB | e 3aHATUs P
C
J |1 [JI
K |3 [P
(C
3)
1 1.1 DJIEMEHTHI Onpenenurenu. 36 2 12 10 |32
JIMHEVHOW Martpunpl. Cucrembl
anreOpsl 1 JIMHEWHBIX ypaBHEHUT.
AHAJIUTUYECKO BekTopsl. CkansipHoe

1 TeOMETPUH.

MIPOU3BE/ICHAE BEKTOPOB
Y €TO CBOWCTBA.
BekTopHoe nmpousBeeHne
BEKTOPOB U €r0 CBOWCTBA.
CwmeranHoe
IIPOU3BEJEHUE BEKTOPOB
Y €ro CBOWCTBA.
VpaBHeHue npsAMon Ha
TJIOCKOCTH. Y paBHEHUE
IPsIMO B IPOCTPAHCTBE.
YpaBHEeHME TJIOCKOCTH B
npocrpaHcTee. 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.

34

30

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.

26

20

22

OyHKUIMU
HECKOJIBKUX
MEPEMEHHBIX.

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

20

20

2.3

Heonpenenen
HBII UHTETrpaJl.

OCHOBHEBIE METOJIBI
VMHTETPUPOBAHUS.
NurerpupoBanue no
4acTsM B
HEOIpeIeIEHHOM
VHTErpase.
NurerpupoBanue
PALMOHAIIBHBIX APOOEH.

64

58




WNurerpuposanue
VppalMOHAIbHbIX
BbIPAKEHUN.
WNurerpuposanue
TPUTOHOMETPUUYECKUX
BbIPaKEHU.

3.1

OnpeneneHHbl
1 UHTerpaJl.

Ornpeie/IeHHBIN UHTETPAT.
Boruucnenus
OIpeIeIEHHOTO
UHTErpaja.
HecoOcTBeHHbIe
UHTETPAJIBL.
['eomerpuueckoe u
(puzmyeckoe npuIoKeHUs
OIpeIeIEHHOTO
UHTErpaja.

30

30

3.2

KomruiekcHeie
qucia.

ITousatue n
MIpeICTaBJICHUS
KOMILJIEKCHBIX YHCEJL.
HevicTBus Hax,
KOMILJIEKCHBIMU YHCJIAMH.

10

10

3.3

Huddepenima
JIbHBIE
ypaBHEHUS.

OO01ue ceeneHus.
HuddepeHimanbHbie
yYpaBHEHM S IEPBOTO
NOpsJIKA.
HuddepentmanbHbie
YPaBHEHHUS BBICIIMX
nopsaaAxkoB. Crucremsl
I depeHaIbHBIX
YPaBHEHUH.

68

62

34

Panpr

YucnoBble psibl.
Crenennble psaabl. Psast
dypoe.

36

32

4.1

Teopus
BEpOSITHOCTEN.

Cry4daiiHbie COOBITHS.
CityyaiiHble BEJIMYMHBI.

56

50

4.2

MaremaTtnueck
ad CTaTUCTHUKA.

Bri6opku 1 ux
XapaKTePUCTUKHU.
DJIEMEHTHI TEOPUH
OLIEHOK U MPOBEPKU
TUTIOTE3.

52

48

Htoro

432

16

24

392

3.2. Conepxxkanue pa3jesioB JUCHUILUINHBI




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

Moayns | Homep Tema Copepxanue TpynoemMKocTb
paszena (B yacax)
1 1.1 Onpepnenurenu Onpegenureny BTOPOro U TPETHETO 2
BTOPOTO U HOPSIIKOB. Anredpanyeckue
TPETHETO JONOJIHEHUsI 1 MUHOPBL. OnipenenuTenu
MOPSAIKOB, UX n-ro nopsaxa. Beruucienue
CBOWCTBA. OIpe/IeIUTENS 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.
IIpasuiio Hanpapnsoomue KocuHyCh U JJIMHa
Kpamepa. BekTOpa. CKaJIsipHOE MPOU3BEACHUE
BekTopsl. BEKTOPOB U €ro CBOMCTBA. [[m1Ha
Jluneiinsie BEKTOpA U YroJl MEKAY JBYMsI
olepanuy Haj BEKTOPaMHU B KOOPAWHATHOU (pOpME.
BEKTOpaMH. VYcnoBue opTOroHaIbHOCTH ABYX
ITpousBenenus | BekTOpoB. BekTopHOE MpousBeeHue
BEKTOPOB. JBYX BEKTOPOB, €0 CBOMCTBA U
VpaBHeHue reomeTrpudeckuid cmoici. [Ipocrenmme
psAMON Ha MPUJIOKEHHU 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 MEX/y NPAMBIMU
JIMHUSIMU Ha TJIOCKOCTU. Paccrosinue ot
TOYKH 0 NPAMOM. YTOI MEXIY
IJIOCKOCTAMU. PaccTrosiHue OT TOUkH J0
IIJIOCKOCTH.

1.2 [Ipenen ®ynkimsa. O61acTh ee ornpeaeieHusl. 2
YHCJIOBOM I1OCJT Crioco0s! 3aganua. OCHOBHEIE
€10BaTeJbHOCT | 3JIEMEHTapHble (PYHKIIMU, UX CBOMCTBA

u. PyHKIHS. 1 rpa¢ukn. CJIoXKHbIe U 0OpaTHBIC
IIpenen (pynkumm, ux rpacpuxu. Knacc
yHkIMM B anemeHTapHbIX (pyHKImi. [Ipeaen
touke. [Ipegen | ¢pyHkumu B Touke. [lpenen ¢pyHkimu B

(pynknmu B OeckoHeyHoCTH. [Ipenesbl MOHOTOHHBIX
OECKOHEYHOCTH ynkuui. Yucnoseie
. Uncnosele o MOCJIEJOBATENBHOCTH, UX POJIb B
CJIEZIOBATEJbHO | BBIYMCIMTENBHBIX Iporeccax. [Ipenen
cru. [Ipenen YKCJIOBOM 1OCJIEJOBATEIbHOCTH.

YUCJIOBOM MOCIT

CyH.leCTBOBaHI/Ie npeaeia MOHOTOHHOM

10




€10BaTeJIbHOCT
u. beckoHeyHo
MaJible U
OECKOHEYHO
Oosblve
pyHkIIH,
CBSI3b MEKY
Humu. Heorpe
JEeJIEHHOCTH.
OaHOCTOPOHHU
e mpeaenbl.
[epBblit
3aMeyvaTesbHbI
W mpejer.
Bropoit
3aMeyvaresIbHbl
W mpenen.
CpaBHeHue
OeCKOHEYHO
MaJibIX.
HenpepoiBHOCT
b DyHKIIMIT B
TOUKE.
HenpepsiBHOCT
b OCHOBHBIX
3JIeMEHTapHBIX
pyHKUMIA.

OrpaHMYEHHOM MOCJIeI0BATEIbHOCTH.
BeckoneyHo masbie 1 OECKOHEUHO
OosibIlINe (PYHKLMHU, CBSI3b MEXKY HUMHU.
TeopeMsl 0 npeaenax.
Heonpenenennoctu. OAHOCTOPOHHKE
nipenesbl. [lepBblil 3amevaTesbHbIMI
npenei. Bropoi 3ameuaTesibHbIN
nipenen, yucio e. CpaBHeHMe
0ecKOHEeYHO MaJibiX. Vcrosb30BaHue
9KBUBAJIEHTHBIX OECKOHEYHO MaJIbIX
IIPY BBIUMCJIEHUH TIPEJEIIOB.
HenpepbBHOCTD (PyHKLIMI B TOUKE.
HenpepbsIBHOCT OCHOBHBIX
37eMeHTapHbIX (pyHKUMiI. CBoliCcTBa
(pyHK1IMi1 HETIPEPBIBHBIX B TOUKE.
HenpepbIBHOCTD CIIOKHON (DYHKIMH.
Touku pa3pbiBa 1 UX KJIacCU(PUKALUSL.
CaoiicTBa (pyHKIIMI, HETTPEPHIBHBIX Ha
OTpEe3Ke: OrPaHUUYEHHOCTb,
CYIIIeCTBOBaHME HAUOOJIBIIIETO U
HalMEHbIIETO 3HAaUeHUH,
CYIIECTBOBAHUE MPOMEKYTOUHBIX
3HAYEHUH.

2.1

[IpousBoaHas
¢yskimu. dud
(pepenLipoBan
Vi€ HESIBHBIX U
napaMeTpuyec
KM 33JaHHBIX
(pynkuui. Jlor
apupMHrIecKoe
auddepeHImp
OBaHHUE.
ITpousBoaHbIE
BBICIIMX
MOPSIKOB.
Huddepennma
71 (PyHKIMH.
[TpaBuiio
Jlonurans.
Hccnenosanne
(pyHK1IMM U
TTOMOIL
MIPOU3BO/IHBIX.

ITponsBoaHas pyHKIMY, €€ CMBICI B
pa3InuHbIX 3a1a4ax. [Ipasuia
HaXOXJeHUs Mpou3BogHOM. Tabmuia
pou3BOAHBIX. [Ipon3BoaHas CIOKHON
u oOpatHo# pyHKIMK. [TpousBoaHbIe
0OpaTHBIX TPUTOHOMETPUIECKHX
(pyHkumi. @yHKIIMY 3aaHHBIE
napaMeTpUUYecKH, UX
mddepenumposanue. [lonarue
yskimm, nuddepenimpyemoii B
TOuKe, AuppepeHnman pyHKIuy,
reOMETPUYECKHI CMBICTT
g depennmana. THBapuaHTHOCTD
opmer iepBoro auddepenimana.
IIpousBoansie u quddepeHIrasl
BBICIINX NMOPAIKOB. OCHOBHBIE TEOPEMBI
I depeHINATBHOIO UCUUCTIEHUS UX
reOMETPUYECKUI CMBICI U IPUMEHEHME.
IIpasuno Jlonuransa. Mccnenosanue
(pyHKIIMM HA MOHOTOHHOCT®,
sKcTpemyMmbl. Heobxonumble u
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Popmyna

AOCTATOYHBIC YCJIIOBUSA IKCTPpEMYMA.

Teitnopa. WccnenoBanue BHITYyKJIOCTU (DYHKIUM.
Touku nepernda. AcumMnToThH rpaduka
dysakimu. [Monsitue 06
ACUMIITOTUYECKOM pasziiokeHun. Oomas
cxeMma McciiejoBaHus (PyHKLIMU U
noctpoeHus ee rpaguka. Popmya
Teinopa ¢ OCTaTOUYHBIM YJIEHOM B
(popme Ileano u B popme Jlarpanxka.
IIpencraBieHne 3J1€MEHTAPHBIX
(pyskmi no popmyiie Teitnopa.
2.3 Heomnpenenen | OcHOBHBIE METOJBI MHTETPUPOBAHUS.
HbII UHTETpaJL. WHTterpupoBaHue 1o 4acTsMm B
HEOIIPEIEJIEHHOM UHTETpaJIe.
WHTterpupoBaHye pallioHaIbHBIX
apobeii. IHTerpupoBanue
VPPALIMOHAIBHBIX BBIPAKEHUI.
WHTerprpoBaHue TpUroHOMETPUIECKUX
BBIPaXKEHUM.

3.3 Oomume HuddepeHmanbHble ypaBHEHHU
ceenenus. qud [IEPBOTO MOPAAKA.
(pepeHLIaTBHB

€ YpaBHEHUs
NIepBOro
nopsaka. dud
(pepeHLIraTBHBI
€ YpaBHEHUs
BBICILIMX
MOPSIIKOB.
Cucremsl 1ud
(pepeHLIaTBHBI
X YPaBHEHHUHU.
34 YucnoBble Yucnossle psaabl. CXOAUMOCTh U CyMMa
PSABL psanoB. Heobxoaumoe ycioBue
CreneHHble CXOJMMOCTH.
PSABL
4.1 Crnyuaiinbie [Tpeamer Teopuu BEPOSITHOCTEM.
COOBITHS. [TpocTpaHCTBO 3/1€MEHTapHBIX COOBITHI.
CrnyyvaiiHsie Anrebpa coowTrid. [TonsATHE
BEJINYMHBI. ciyvaiiHoro coObiTus. Kinaccuueckoe u

reoOMEeTPUYECKOe OMpe/ie/ICHUe
BeposiTHOCTH. [ToHsATHE 00
AKCHOMATUYECKOM ITOCTPOSHUU TEOPUH
BEPOSATHOCTEH. MeTOIbl BEIYUCIICHHSI
BeposiTHOcTel. KomOnHaTOpHKa.
TeopeMbl CIIOKEHUS U YMHOXCHHUS.
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dopmyJia OJIHONM BEPOSTHOCTH.
dopmyna Baiieca. [TocnenoBarenbHOCTh
HE3aBUCHUMBIX UCHbITaHUU. Cxema
bepuyim. ®opmynsl Myaspa-Jlannaca,
ITyaccona. CiryyaiiHble BEJTMUMHBI.
JMCKpeTHbIE ClTy4yaiiHble BEJIUYHHBL.
Pan pacnpenenenus. Gynkius
pacrpeelieHus1, ee CBOWCTBA.
MaremaTnueckoe OXXKUAAHUE U
JUcriepcust UCKPETHOM CITy4ailHOM
BeJMYMHBL. HenpepsiBHBIE CiTydaliHble
BeIMUUHbL. DYyHKIMSA pacnpeesieHus,
IUIOTHOCTb PAaCHpeNesIeHNs, UX
B3aMMOCBSI3b U CBOWCTBA.
MaremaTrueckoe OXKUAAHUE U
JMCTIEPCUs] HENIPEPBIBHOM CITy4YaitHOM
BeJIMUMHbL. PaBHOMEpPHOE 1
NOKa3aTeJIbHOE pacrpesieieHre
HEIPEPbIBHOM CIIy4YallHON BEJIMYUHBI.
HopmanbHoe pacnipenesnieHue, ero

CBOWICTBA.
4.2 ITpenmer mate | Ilpenmer matemarnueckou M3yuenue 2
MaTUYECKOM TEOPETUUYECKOTO CTATUCTUKHU.
N3yuenune ['eHepasibHast U BIOOpOYHAS
TEOPETHUYECKOT COBOKYNHOCTb. CTaTUCTUYECKOE
O CTaTUCTUKH. pacnpeienieHre BHIOOPKU
I'enepasibHas u
BBIOOpOYHAs
COBOKYITHOCTb.
CraTuctuecko
e
pacripeneseHe
BBIOOPKH
3.2.2. IlpakTHYecKue 3aHATHS, COJdepP KaHue U 00beM B yacax
Mopyns | Homep Tema Copepxanue TpynoemMKocTb
paznena (B yacax)
1 1.1 Onpenenurenu | Beruncienue onpenenuresie BTOporo u 2
U UX TPETHEro MopsIAKOB. Asiredpanueckue
BBIYHCIICHHE. JOMOJIHEHUS] 1 MUHOpBI. Bhruncnenue
Cucremsl JBYX | ONpenenuTesis pa3okKeHUEM 110 CTPOKE
U Tpex (cTonbiy). Cuctemsl JBYX M Tpex
JIMHEWHBIX JMHENHbIX ypaBHeHui. [IpaBuiio
YPaBHEHUM. Kpamepa. Bektopsl. JIuneiinsie
[Tpasuiio orepalyy HaJl BEKTOpaMH.
Kpamepa. Hanpagiisionyie KOCUHYCHI U JUTMHA
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Bekropsl.
JIuneriHble
ornepauuu Haj
BEKTOPAMM.
Hanpasnsomm
€ KOCUHYCHI
JUIMHA BEKTOpa.
[Ipoussenenue
BEKTOPOB.
IIpsamas nHa
TUIOCKOCTH U
IUIOCKOCTh B

BekTopa. CKajisipHOE NTPOU3BEIeHNE
BEKTOPOB U €ro CBOMCTBA. [ln1Ha
BEKTOpa U YIroJl MeXJy AByMsI
BEKTOpPaMH B KOOP/AMHATHOU popMe.
YciaoBue opToroHaaIbHOCTH ABYX
BEKTOpOB. BekTopHOE npounsBeneHne
JBYX BEKTOPOB, €r0 CBOWCTBA.
['eomerpuueckuii cmbici. [Tpocreiime
NPUJIOKEHU s BEKTOPHOTO
IMPOU3BEACHU S B HAYKE U TCXHUKE.
CmMmeraHHOe TPOU3BeIeHUE Tpex
BEKTOPOB. | eoMeTpru4ecKuii CMBICIL.

IIPOCTPAHCTBE.
VYpaBHeHus
MpsIMOM B
IPOCTPAHCTBE.
1.2 DyHKIUS. ®dynkimsa. O61acTh ee ornpee/IieHus.
Obnactb ee Brruncnenue npenenos (pyHKLIUM.
onpee/ieHus. [TepBeiii 3aMeyaTeTbHBIN TTPeIe.
Beruucnenue Yucno e. Bropoii 3ameuaresbHbIN
IIPEJEIIOB peJell.
pyHK1IMN.
[TepBsiit
3aMeyvaresIbHbl
Y TIpenen.
Bropoii
3aMevaTesIbHbI
W mpenen.

2.1 IIpousBonHas TexHuKa HaX0X/1€HUs1 IPOU3BOIHOM.
yskym. Iud | TIpousBomHas CIOKHON U 0OpaTHON
(pepentpoBan (pynkumu. Iudpepenmpoanue

Vi€ HESBHBIX U | HESBHBIX U [TaPAMETPUYECKU 3aJaHHbIX
napamerpudec | pynkimii. HaxoxaeHue npou3BoJHbIX

KM 3aJJaHHbIX
(pynkuuit. Jlor
apupmMHrIecKoe
g depeHuup
OBaHMUE.
[IpousBoaHbIe
BBICIIINX
MOPSIIKOB.
Huddepenuna
71 PyHKIMH.
[IpaBuiio
Jlomrans.
HccnenoBanme
(pyHk1IMM pU
MIOMOIL

BBICIIIMX MOPsIKOB. HaxoxaeHue
mddepenimana. [pasuo Jlonurans.
Wccnenoanue (pyHKIMI PYU IOMOIIH
npousBoiHbIX. [TocTpoenue rpagpukos.
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IMPOU3BOJHBIX.

2.3 OcHoBHBIE OCHOBHBIE METO/IbI UHTETPUPOBaHMUS.
METOMbI UHTETP WNuTerpupoBanue 1o yactsam B
upoBanus. IHT HEOIIPEIEJIEHHOM UHTETpaJIe.

erpyupoBaHue WuTerpupoBanue paroHaIbHbIX
I10 YacTsM B He apobeii. IHTerpupoBanue
oIpe/ieIEeHHOM MPPalMOHAIBHBIX BBIPAXKEHUI.
uHrerpane. In | IHTerpupoBanye TpUroHOMETPUIECKUX
TEerpupoOBaHUE BbIPaKEHUI.
paLOHAIBHBIX
apodent. arer
pUpOBaHKE UPP
AIMOHAJIbHBIX
BblpakeHui. 1
HTErpUpOBaHUE
TPUTOHOMETPU
YECKUX
BbIPaKEHUH.
33 Huddepenima HuddepeHnranbHble ypaBHEHUS
JIbHBIE nepBoro nopsjaka. OnpeneneHue Tuna
YPaBHEHUS T depeHIMaIbHOTO YPaBHEHU S
NepBOro MIEPBOro Nopsiaka. Y paBHeHuUs,
nopsaka. up | pomyckawolye NOHMKEHUE MOPsIKa.
(pepeHLIraTBHBI
€ YpaBHEHUs
BBICIIIHX
MOPSIIKOB.
Cucremsl 1ud
(pepeHLIaTBHBI
X YPaBHEHHUHU.
34 YucnoBble Yucnossle psaapl. CXOAUMOCTh U CyMMa
PSABL psanoB. Heobxoaumoe ycioBue
CxoaumocTs u CXOIUMOCTH. JIefCTBUSI C pSAAMHU.
CyMMa psiJIOB.
Heobxonnmoe
ycJioBUe
CXOJIUMOCTH.
4.1 CiyuaiiHble HenocpeactBenHsiii moacyer
COOBITHSI. BeposiTHocTell. ['eomerpuueckue
CrnyyvaiiHsle BEPOSATHOCTHU. TeopeMsl CJI0KEHUS U
BEJIMYMHBI. YMHOXeHUS BeposiTHocTel. Popmyiia

MoJIHOM BeposiTHOCTU. Dopmya
Baiieca. [TocinenoBaTesbHOCTE
HE3aBUCUMBIX ucnbITanuid. opmyia
bepnymum, Myaspa-Jlamaca,
[lyaccona. [luckpeTHble CilydarHbIe
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BeJIMYMHBL. Psj pacnipenenenus.
®yHkuMSA pacnpenesieHus, ee CBOWCTBA.
Maremaruyeckoe OXUAaHUE U
Jucriepcust JUCKPETHOM CITy4ailHOM
BeIMYMHBL. HenpepbiBHbIE CilyyaiiHble
BeIMUUHbL. DYyHKIMSA pacnpeesieHus,
IUIOTHOCTb pacrpeiesieHus], uX
B3aMMOCBSI3b U CBOWCTBA.
Maremaruyeckoe OXUAaHUe U
JUCTIEPCUs] HENIPEPBIBHOM CITyYaitHOM
BEJIMYMHBI. 3aKOHBI pactpeeeHus
HENPEePHIBHON CJTyYalHOU BEJTUYMHBI.
HopmanbHoe pacnpenieneHue.

4.2 ITpenmer mate | Ilpenmer matemarnueckou M3yuenue 2
MaTHYECKOM TEOPETUYECKOIO CTATUCTUKHU.
Nzyuenue ['eHepasibHast U BIOOpOYHAS
TEOpPETUYECKOT COBOKYMHOCTh. CTaTUCTUYECKOE
O CTaTUCTUKH. pacnpeienieHre BHIOOPKU
I'enepasibHas u
BBIOOpOYHAs
COBOKYITHOCTb.
Craructuuecko
e
pacripeneseHue
BBIOOPKH
3.2.3. JlabopaTopHble 3aHATHSA, COJIEPKaHNe H 00beM B yacax
Mopyns | Homep Tema Copepxanue TpynoemMKocTb
paznena (B yacax)

3.3. Conep:xanue MaTepuaJoB, BLIHOCHUMBIX HA CAMOCTOSITEJIbHOE H3yYeHue

Moayns | Homep | CoaepxaHue MaTepualioB, Bupapr camoctositennbHOI TpynoemMKocThb
pasgena BBIHOCMMOTI'O Ha IEeATETIBHOCTH (B yacax)
CaMOCTOSITEJIbHOE
U3y4yeHue
1 1.1 CaoiicTBa onpeenuteneid. | M3ydeHue TeopeTnyeckoro 32

[ToHsiTHE O BEKTOPHBIX
AvarpaMMax B Hayke u
TexHUKe. B3aumHoe
pacIoioKeHue AByX
NPSIMBIX B IPOCTPAHCTBE.
B3auMHoOe pacnioiokeHue
JBYX IJIOCKOCTEH B

16
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npocTpaHcTBe. MaTpHLibL.

OGpatHas matpuna. Panr
Martputibl. CUCTEMBI
JIMHEVHBIX YpaBHEHUIA,

Pemenue cucrem
JIMHEWHBIX YpaBHEHUN
MaTPUYHBIM METOJOM.

Cucrembl JTMHEWHBIX
ypaBHEHMIA 0OIIEro BUja.
Teopema Kponekepa —
Kanenu. Kpussie BToporo
MOPSIIKA: OKPYKHOCTb,
JUIUIIC, TUnepooa,
napadoJa, ux
reoMeTpUYecKre CBOMCTBA
Y YpaBHEHWUSI.
TexHuveckue mpuIoKeHus
reOMEeTPUUECKUX CBOWCTB
KPUBBIX (UCIIOJIL30BaHME
(poKaIbHBIX CBOMCTB,
MaTeMaTu4ecKue MO
(opmoobdpazoBaHus
OMOJIOTMYECKUX,
TEXHUIECKUX U APYTHX
00bekToB). [lonspHbie
KOOP/IMHATHI Ha
iockoct. Kpusbie B
TIOJIIPHBIX KOOP/IMHATAX.

JleficTBUS HaJ MaTpULIAMHU.

MaTtpuuHas (hopma 3anucH.

1.2

HerepHBHOCTL OCHOBHBIX

HernpepbIBHOCTH CI0KHOM
(pynkuuu. Touku pa3pbiBa

[Tpenen uncnoBoi
MOCJIeJOBATEILHOCTH.
Beckoneuno maieie n
0eCKOHEeUHO OOJIbIINe
(byHK1IMM, CBSI3b MEKAY
Humu. HeomnpeneneHHoCTH.
OIHOCTOPOHHME TPEIEIIbI.
[TepBeiii 3ameyvaTebHbIM
npenen. Bropoi
3aMevaTesbHbIN Tpeaed.
CpaBHeHME OeCKOHEYHO
Manbix. HermpepbsIBHOCTD
(pyHKIMII B TOUKE.

3JIeMEHTAPHBIX (DYHKIIUII.

1 ux KHaCCH(bHKaHHH .

N3yyeHre TeopeTuueckoro
Marepuaia. KoHcnekTs no
M3YyYEHHBIM TEMaM.
Pemienue ThnoBeix 3agay.
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CaoiicTBa (pyHKIINH,
HENpepbIBHbIX Ha OTPE3KE.
OCHOBHBIE 2JIEMEHTaPHBIE
(pyHK1LIMM, UX CBOIICTBA U

rpacpuxu. CioxHble U
oOpaTHble (PYHKIIUH, UX
rpaguku. Knacc
3JIEMEHTAPHBIX (PYHKLUIA.

2.1

['TIpousBogHast pyHKIMH.
Huddepenmpoanue
HESIBHbIX U
napaMeTpUyecKn
3a/1aHHBIX (DYHKIIUH.
Jlorapupmuueckoe
muddepeHImpoBaHe.
[Tpou3BOAHBIE BBICIIIUX
nopsiikoB. duddepentman
(pynkuuu. IIpaBuio
Jlomutang. Uccnenosanue
(pyHK1IMU TpU OMOIIH
npou3BoHbIX. Popmya
Tennopa.

N3yyenre TeopeTuyeckoro
Marepuaia. KoHcnekr
MPOWCHHOTO MaTepuaJa.
Pemienue ThnoBeix 3agay.

20

22

DyHKIMU ABYX
IIEPEMEHHBIX.
IIpousBonHble U
addepeHmaIbl PyHKIUHA

JBYX [EPEMEHHBIX.
KacarenpHas miockocTs u
HOpMaJlb K TIOBEPXHOCTH.
DKCTpeMyM (PYHKLIMU ABYX
NepPEMEHHBIX.

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

20

2.3

OCHOBHBIE METOIbI
VHTErpUPOBaHMUA.
NHuTerpupoBanue 1o
YacTsM B HEOIIPEIETIEHHOM
UHTErpaJe.
WNurerpuposanue
PaLMOHAIBHBIX APOOEH.
WNurerpuposanue
M ppalMOHAJIbHbIX
BbIPAKEHUM.
NHurerpuposanue
TPUTOHOMETPUUYECKUX
BbIPaKEHU.

N3yyeHne TeopeTu4eckoro
Matepuasa Perenue
THUITIOBBIX 3a7Ja4.

58

3.1

Ornpeie/IeHHBIN UHTETPAT.
I'eomerpuueckue u

N3yyeHre TeopeTuueckoro
Marepuaia. KoHcnekTs no
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MeXaHUYECKHUE
IPUJIOKEHU S
OIpe/IeJIeHHOTO UHTerpaa.
3aaauu, NpUBOISAIIME K
MIOHSITUIO OMPEAEIEHHOTO
uHTerpana. OnpeaeneHHbIN
UHTEerpai , ero CBOMCTBA.
dopmysa HeroToHa-
JleitOHu11a, ee mpUMeHeHue
JUTST BBIYMCJIEHUS
OTpe/IeJIeHHBIX
VHTETPAJIOB.
WuTerpupoBanue o
JacTsM. 3amMeHa
MEPEMEHHOM B
OTMpe/eIEeHHOM MHTErpase.
HecobcTBeHHbIE
WHTETPaJIbl C
OECKOHEYHBIMU
npeeaamu.
HecobcTBeHHbIE
UHTETpajibl OT
HEOrpaHUYEHHbBIX
(pyHKLIMI, UX OCHOBHbIE
CBOHCTBa

W3YYEHHbIM TEMaM.
Perienue TMOBLBIX 3a/1a4.

3.2

[TonsiTve U npecTaBIeHUS
KOMIUIEKCHBIX YHCeT
(OCHOBHBIE IOHSITHS,

reoMeTPUIECKOe
nu3o0paxeHue, (opMbl
3aMrCcU KOMILUIEKCHBIX
yucen). JleicTBus Haj

KOMIUIEKCHBIMH YHCJIAMH.

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

10

33

[Tpumeps! cnonb30BaHUs
g depeHIaTbHbIX
YPaBHEHUI1 B HayKe U

TexHuke. [Ipunoxenus k
OIUCAHMIO JIMHENHBIX

MOJEJIEN.
HuddepennmanbHbie
yYPpaBHEHM S IEPBOTO
nopsiaka. Onpezesnexue

Thna AuddepeHaIbHOro

yYPaBHEHUS EPBOTro
NOps/IKa. Y paBHEHHUH,

JOIyCKAaloI1e MOHWKEHNE
nopsijika. JIuneiiHsle
JpdepeHuaibHbe

19

W3yuenune TeopeTuyeckoro

Marepuaia. KoHcnekTsl no

3ajaHHBIM TemaM. Peienue
THUIIOBBIX 3a14a4.
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YPaBHEHUS C
MOCTOSIHHBIMU
K03 PULMEHTAMH.
VYpaBHeHus ¢ npaBoii
YacThIO CHELIMAIBHOTO
Buga. Pemenne cucrem
JIMHEVHBIX
g depeHIaTbHbIX
YpaBHEHUM C
MOCTOSIHHBIMU
K03 PULUEHTAMH.

3.4

YucnoBbie psijibL.
CxopumocCTh 1 cymMma
psnoB. Heobxonumoe
YCJIOBUE CXOJUMOCTH.
JlelicTBUS C psilaMHu.

MeTtoap! ucciiegoBaHusa
CXOIUMOCTH PSIJIOB.
HocraTouyHble NPU3HAKU
CXOJIUMOCTH.
3HaKomnepeMeHHbIe PSIbI,
a0CoJIOTHAs M yCIIOBHAS
CXOJIMMOCTb.
DyHKIIMOHAIBHBIE PSIBL.
O0J1acTh CXOAUMOCTH,
METO/Ibl UX OMPEIe/ICHUsI.
Crenennsle psapl. Psn

Paznoxenue ¢pyHKIINN B
CTETICHHBIE PSI/Ibl.
[IpumeHeHue cTeneHHbIX
PAIOB B IPUOJIMKEHHBIX
BBIUMCJICHUSX.
Tpuronomerpuyeckue
psnbl Pypee.
[TpubaxeHue
HENPepbIBHON (DYHKIMU
TPUTOHOMETPUUECKUMU U
anreOpandecKUMH
MHOTO4JIEHAMHU.
CxogumocTs psiioB Pypee.
Panet @ypee 11 YeTHBIX U

HEYETHBIX (DYHKIIWIA.

Paznoxenue B psag Pypbe

HETNepUOANIECKOn
pyHKIIIM.

Teunopa. Pang Makiopena.

N3yuenune TeopeTnyeckoro
Marepuia. CocraBieHue
KOHCINEKTOB. Perenue
3aga4

32

4.1

CrnyyaiiHble COOBITHS.

CityyaiiHble BEJIMYVHBIL.

20

N3yuenue TeopeTnyeckoro

MaTepualia. Koncnexkr mmo

50




[Ipeamer Teopun
BEPOSITHOCTEIA.
[IpocTtpanctBo

3JIeMEHTAPHBIX COOBITHH.
AnreGpa cOOBITHIA.

[Tonsitue ciyyaitHOTO

coowiTus. Kiaccuueckoe u

reoMeTpUYeCcKoe
orpeesieHue

BepositHocTH. [ToHsITHE 00

aKCOMaTUYeCKOM
MOCTPOEHUU TEOPUHU
BeposATHOCTEN. MeTopl
BbIYMCJICHUS
BEpOSITHOCTEN.

Komo6unaropuka. Teopemsbl

CJIOKEHUS1 M YMHOKEHUSI.

dopmyna noaHON

BeposiTHOCTH. PopmyJia

Baiieca.
[TocnenoBatebHOCTh
HE3aBUCUMBbIX UCIIBITAHUN.
Cxema bepnysum.
®opmyasl Myaspa-
Jlarutaca, IlyaccoHa.
CiyyaiiHble BEJIMYMHBI.
JIMCKpeTHbIe Clly4YaiiHble
BEJIMUMHLL. Psy
pacnpesenenus. PyHKIMA
pacripefiesieHus1, ee
CBOICTBA.
MaremaTtnueckoe
OKMJAHUE U TUCTIEPCUsl
AUCKPETHOH CTy4YailHOW

BeIMYMHBL. HenpepbiBHbIE
CJy4aiiHble BeJTUYMHBI.

dyHKkLMA pacnpenesneHus,

IUIOTHOCTD pacipeaesieHus,

UX B3aUMOCBSI3b U
CBOJICTBA.
Maremaruyeckoe
OKMJIaHUE U IUCIIePCUS
HEINPEePhIBHOM CITy4yalHOU
BeJIMUMHBL. PaBHOMEpHOE 1

MoKa3aTesbHOe
pacrpenesieHe
HEINPEPHIBHOM CITy4yalHOU
BesinurHbl. HopmasnbHOe
pacnpesesneHue, ero

W3YYEHHbIM TEMaM.
Perienue TMOBLBIX 3a/1a4.
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cBoiicTga. [lonsrue o
pa3IuuHbIX (popMax
3aKOHa OOJIBIINX YMCEL.

4.2

[Ipenmer MmaTemaTrueckon
cTaTUCTUKU. ['eHepasibHast
¥ BbIOOpOYHAs
COBOKYITHOCTb.
Cratucruueckoe
pacripe/ieieHue BRIOOPKH.
AMnupuueckas (pyHKUIus
pacripeiesieHusl.
I'pacpuueckoe
n300pakeHue
CTaTUCTUYECKOTO
pacnpenenenus. YucaoBble
xapaktepucTuku. OlLeHKa
HEU3BECTHBIX NaPaMEeTPOB.
MeTtoabl HaxOXAEHUS
TOUYEYHBIX OLIEHOK.
ITonsaTHE MHTEPBAIBLHOTO
OLIEHUBAHMS MTApPaMETPOB.
JloBepUTeibHbIE
MHTEPBAJIbI 115
IapaMeTpoB HOPMAJILHOTO
pacnpenenenus. [TpoBepka
CTaTUCTUYECKUX TUIIOTES.
IIpoBepka rumnores o

3aKOHE pacCIipcICJICHUA.

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

48

4. PoH/T OLIEHOYHBIX CPE/ICTB /IS IPOBeIeHUs TEeKYIeH H MPOMe KyTOUYHOMI
aTTecTaniu 00yJarmuXxcs Mo U CHUILINHE

(DOHI[ OLICHOYHBIX CPE€ACTB TEKYIIErO KOHTPOJIA U HpOMe)I(YTO‘IHOfI aTTeCraguu 110 HUTOraM

OCBOCHUSA NJUCHUIUIMHBI ITPEACTABJICH B IPHUJIOKECHUM.

DoH OLIEHOYHBIX CpeICTB

5. Yue6HO-MeTOAMUeCcKO€e 1 HH(OpMAINIOHHOE O0ecneyeHne JHCIUIIIHHbI

5.1. OcHoBHas Jureparypa

5.1.1. IleuaTHbIE N3 aHUA

1. 1. Bepman, I'.H. COopHUK 3a/1a4 1o Kypcy MaTeMaTndeckoro aHaumsa : yue6. mocodue / I'. H.
Bepmatn. - 22-e uzg., nepepad. - Cankr-IlerepOypr : ITpodeccus, 2008. - 432 c. : ui. - 217-62. 196
2. IMucbmennsiid, Imutpuii TpodumoBud. KoHCIIEKT JIeKIMil MO BBICIIEH MAaTEMATHKE : MMOJIHBINA
kypc / [lucemennnit Imutpunn Tpopumosuu. - 7-e uzg. - M. : Anpuc-Ilpecc, 2008. - 608c. : ni. -
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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%9C%D0%94%2021%20%D0%B3%D0%BE%D0%B4..pdf

ISBN 978-5-8112-3118-8 : 176-46. 50 3. Ky3nenos, Jleonng AnroHoBuu. COOpHMK 3ajay IO
BBICIIIEH MaTeMaTuke. TuroBsle pacyers : yued. nmocodue / Kysneror Jleonny AHTOHOBUY. - 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. Uz3pgannsa u3 9BbC

1. 1. Matemaruveckuii aHaM3: PyHKIMHA HECKOJBKUX MEPeMEHHBIX [DIeKTPOHHBIN pecypc] : ¢O.
unn. 3aganuii / E.I'. [InotHukoBa, 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 MaTeMaTUUyecKas 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 JUTEpaTypa
5.2.1. IleyaTHbIE N3 JaHUA

1. 1. AnreGpa u reomerpus : 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. [luddepeHimanbabie ypaBHEH!s! BBICIINX TOPSIKOB : yued. nocodue / [I306a Mprna
Bopucosna. - Yura : Yutl'V, 2011. - 202 c. - ISBN 978-5-9293-0593-1 : 142-00. 273 3. Jleckosa,
lNanuna AmnatonbeBHa. TexHuka auddepeHipoBanust (PYHKIMM OAHOW MEpPEeMEHHOU : yueo.
nocooue / JleckoBa ['ammaa AHatonbeBHa, MuHaeBa MapuHa ['enHagpeBHa. - Yuta : Yurtl'Y,
2008. - 122 c. : Tada. - 63-00. 97 4. JleckoBa, Taresina .MuxaitnoBHa. Beiciias maremaruka : yue0.
rocodue. Y. 4 / T. M. JleckoBa. - Yura : Yutl'Y, 2007. - 171 c. - 94-00. 63 5. JleckoBa, Tatpana
MuxaitioBHa. MaTemaTtuueckasi CTATUCTUKA B TOPHOM zede : 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 ycMoTpeHue 00yJaroIierocs.

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

HazBaHue Cchuika

DIeKTPOHHO-OMOINOTEYHAS cucrema | https://e.lanbook.com/
«M3paTenbpcTBO «JIaHb».

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

«KOHCYHLTEIHT CTyI€HTa».

DdenepasbHbIN nopran «Poccuiickoe | http://www.edu.ru
00pa3oBaHuE».
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WNudopmarmonnas cucrema «EauHOE OKHO
JIOCTyla K 0Opa3oBaTe/IbHbIM — pecypcam»
MPEIOCTABJISIET CBOOOJHBIN JOCTYIT K KaTaJIOTy
oOpa3oBaTe/ibHbIX ~ VIHTEpHET-pecypcoB U
MOJIHOTEKCTOBOM ~ 9JIEKTPOHHOM  y4eOHO-
METOIUYECKON OHOJMOTEKE I OOIIEro u
podeCCHOHAIBHOTO 00pa30BaHUSI.

http://window.edu.ru

WutepHeT-01bImoTeKa 1o MaTeMaTuKe.

http://ilib.mccme.ru

VyeOHasd
OuOIMoTEKA.

(puzuko-maremaTuueckas

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

DeKTpOoHHAsI OMOIMOTEKAa YUEeOHUKOB.

http://studentam.net/

Bubnmoreka no ecTeCTBEHHbIM HayKam.

http://www.benran.ru/

6. ITepeyeHb MPOrpaMMHOTr0 00ecneYeHusI

[IporpammHoe obecrnieuenue obmiero HazHadeHus: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC

"Merallpo".

HpOFpaMMHOC obecrieueHue CIIENMAJIbHOI'O HAa3HAYECHU A

1) Mathematica Standart Version Education

2) PTC Mathcad Express

7. MaTepHajJbHO-TEXHHYECKOE 00ecnedeHne 1 CIUNIMHBI

HanmeHoBaHMe OMENIeH!H /151 TPOBEACHHUS
yueOHbIX 3aHATUN W U1 CaMOCTOSTENILHOM
paboThl 0OYYAIOIIMXCS

OcHaleHHOCTh CHIeUNAIbHBIX TIOMEIIEHUHN 1
MOMEIIEHUH JIJIs1 CAMOCTOSITENTBHOU PadOThI

CocrtaB 060py10BaHNSI ¥ TEXHUYECKUX CPEICTB
oO0y4yeHHs1 yKazaH B TAclopre ayIuTOpPUH,
3aKperIeHHOW pacluCcaHueM Mo (pakyIbTeTy

VyeOuble ayauTopuu il TPOBEAEHUS
3aHATUH JIEKLIMOHHOTO THIIA

VyeOHbBle  ayaWTOpUW IS TIPOBEJICHUS
MPaKTUYECKUX 3aHATUI

VyeOHble ayauTOpuUu Ui TIPOBE/ICHUS

IpyHnIioBbIX U UHAUBUAYAJIbHbIX KOHCYHbTaI_[I/Iﬁ

VYyeOHble ayIUTOpUM AJ1s1 TEKYIIel aTTecTaluu

CocraB 000pyJOBaHUs U TEXHUYECKUX CPEJICTB
oOyJyeHHs] yKa3aH B TaclopTe ayIuTOpPUH,
3aKpErUIeHHOU pacnucaHueM 1o Kadeape

8. MeToanueckue peKOMeHJalli 0 OPraHu3aud N3y4eHUus1 JUCIUILINHBI

HPGHOI{aBaHI/IC AUCHUIUIMHBL  CTYJACHTaM OYHOU q)OprI O6quHI/IH noapasfeiieTcd Ha
IMPOBEACHUE JICKIUOHHBIX U IMPAKTUYCCKUX 3aHgTui. Ha JICKOUOHHBIX 3aHATUAX MPENoJaBaTeJIb

n3jaaract TCOpCTI/I“ICCKI/Iﬁ MaTepual,
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BO3MOXHOCTb CTYJIEHTy B KOHIE JIeKIMM 3aJaTh MOsBUBIIMECS Bompockl. CTyneHTy
PEKOMEHJIyeTCsI BECTH KOHCIIEKT JIEKITMHA. Ha NMpakTHYecKuX 3aHSATUSX TEOPETUYECKUN MaTepuat
3aKkperuiseTcs peuenueM 3ajad. CTyJeHT JOKEH MOArOTOBUTHCS K MPAKTUYECKOMY 3aHSTUIO, T.€.
W3yYNTh TEOPHMIO IO COOTBETCTBYIOIIEW TeMe, BBHINIOJHUTH JAoMaliHee 3amanue. Ecim mpu
CaMOCTOSITEIbHOI paboTe BOZHUKJIM TPYAHOCTH B TMOHMMAHMM TEOPETHUYECKOTO MaTepuasia WU
pEIIeHNH 3a/laui, TO CJIelyeT YeTKO c(popMyIMpoBaTh BOMPOC M 3a[aTh €ro MpernojaBaTelio Ha
NPaKTUYECKOM 3aHSTUM WM Ha KOHCYJIbTalMK (OOBIYHO BpeMsi KOHCY/IbTAIlMH YKa3bIBaeTCS B
pacIucaHuy KOHCYJIbTAlUil MpenoaBatesiel Kadenpor).

B Hacrosiiee Bpemsi OoJbllioe 3HAYEHHE MMEET CaMOCTOsITelNbHasi paboTa CTydeHTa, KOoTopas
BKJIOYaeT B ceOs M3yuyeHHWe TEOpPETMUECKOro MaTepuhasja IO KOHCIEKTaM M ydeOHHKaM,
BhinosHeHne PI'P 1 npeyiokeHHBIX MpernogaBaTesieM JOMAITHUX 3aJaHui.

B Teuyenue cemecTpa CTYA€HTHI OTYUTHIBAIOTCS MO U3YYEHHBIM TEMaM: TPEToiaBaTesib OObsIBIISET
B Hayaje O4YepeIHOro pasjena MporpamMmbl o ¢opme M cpoke ordeTHocTd (3ammra PIP,
KOJUIOKBHYM, KOHTpOJbHasi padota, pedepar). Ha kadenpe nmerorcs merogndeckue nocooust u
METOAMYECKUE PEKOMEH/IAIIMH M0 BCEM TeMaM CEeMecCTpa.

B cooTBeTcTBUM ¢ yueOHBIM IIJTAHOM 110 OKOHYAHUIO CEMECTpa CTYAEHT CHAeT 3a4eT WM SK3aMeH.
[MpenonaBatens 3apaHee BbAAET CTYAEHTAM BOMPOCHI K 3a4YeTy WIJIM dK3aMEHY M 3HAKOMHUT UX C
KPUTEPUSIMUA OLIECHUBAHMUSI.

B cooTBeTCTBUM ¢ yueOHBIM IJTAHOM 110 OKOHYAHHUIO CEMECTpa CTYAEHT COaeT 3a4eT WM SK3aMeH.
K sK3amMeHy nim 3a4eTy CTyAEeHT JOIMYCKATCs P HAJTMYUK TPOBEPEHHBIX 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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