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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

MPOrpPaMMBbl 00yUYeHHS 1O TUCIUTLTHE
Kog n NHauKaTopel AOCTUKEHUS JleCKpUIITOPBL: 3HAHUS, YMEHU,
HauMEHOBaHNe KOMIIETEHIMU, (POPMUPYEMBIE B HAaBbIKU U (WJIM) OMBIT JEATEIbHOCTH
KOMITETEHITUN pamMKax JAUCIUTUTMHBI
VK-1 VK-1.1. Anamsupyer 3agady, | 3HaTh: METO/IbI
BBIJIEJISIS €€ MaTeMaTHU4eCKOro
6azoBbIc COCTaBJIAINKE, | aHANIMU3a. 3Hatb ITOCTAaHOBKY
OCYILIECTBJISIET OCHOBHBIX 3a7a4,
JEKOMITO3ULIMIO 33/1a4U; MTOCTABJIEHHBIX B paMKax
MPOBE/IEHUsI MPAKTUKHU.
VYMerb: aHaIM3UpPOBATh  3a/1auH,
BBIIENAA
ee 0a30BbIE COCTABJISIOIINE; —
OCYILECTBJIATh IEKOMITO3ULIAIO
3a/1a4H.
Bnanets: HaBbIKaMu aHaIM3a 3aJa41
c
BhIZIeJICHHEM ee 0a30BBIX
COCTaBJIAIOIINX.
YK-1 VK-1.2. Haxogutr u KpuTudecku | 3HATh: OCHOBHEIE MOJIOKEHU A




aHAJIM3UPYET
uH(pOPMAIINIO, HEOOXOAUMYIO IS
pelieHus

IIOCTABJIEHHOH 3aJa4H;

aHaim3a WH(GOPMAIUM. OCHOBHBIE
UCTOYHUKU

UH(OPMAILINH 10 TPAKTUKE; CIIOCOOBI
WU3BJIEYEHUS

HeoOxoaumon UH(GOPMAIUH U3
9JIEKTPOHHBIX U OYMaKHBIX
HOCHUTEJIe! 0 MPaKTHKE.

YMeTb: HAaXOOUTh U KPUTUIECKU
aHAIM3UPOBAThH uHdopmaruio,
HEOOXOUMYIO JIJISI PEIICHHST
MOCTaBJIEHHOW 3a/1auM.

Bnaners: HaBbIKAMHU KPUTUYECKOTO
aHajMsa

MH(pOPMALIMK 110 MPUMEHEHHUIO K
IIOCTaBJICHHBIM 3aJa4aM.

VYK-1

VK-1.3. PaccmaTpuBaet BO3MOKHbIE
BapUAHTHI

pelieHusl 3aJa4yd, OIEHWBas UX
JOCTOMHCTBA U

HEJIOCTaTKU;

3HaThb: Pa3JIMYHBIC METOBI
MaTeMaTUYEeCKOTrO aHajni3a. 3HaeT
KakK MMPpOU3BOAUTCA OLICHKAa
HEU3BECTHLIX IMapaMETPOB, a TAKKE
MCETOIbI HAXOXKACHUA OLICHOK.

VYMeTb: Moib30BaThCsl pa3IuYHbIMbI
METOJaMH  pellleHusI 3aJady U
HaXO0XJIeHUS OLICHOK. YMmeThb
MTPOBOAUTH MAaTEeMATUUECKUIA aHAITN3
MOJIy4YeHHOT 0 peeHust. OnpeaesiTh
JOCTOMHCTBA U

HEJOCTATKU PELICHMUSI.

BnapeTs: HaBBIKAMH 110
HCIIOJIb30BAHUIO
MaTeMaTUYECKUX
METOJIOB PeIIeHUS 3aJaUH.

Pa3INYHBIX

VK-1

YK-14. I'pamotHo, JIOTUYHO,
apryMeHTHpPOBaHO

opmupyeT cOOCTBEHHbIE CYXICHHS
Y OLICHKH.

Ornryaer QakTel OT  MHEHMI,
VHTEepIpeTalu,

OLEHOK M T.J. B PpacCyXIEHUsX
JOPYTUX Y4aCTHUKOB

JeATeIbHOCTH;

3HaTb: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUHBIX  JUCLUILIVH,
UCTIONIb3yeMblE B (DOPMUPOBAHUU
JIOTUYECKUX U TPAMOTHBIX CYKAECHUI
Y OLEHOK. 3HaTb MaTeMaTU4ecKylo
CTpaTeruio AEUCTBUI NpU peleHUH
npodJem.

Vmerts: IIPUMEHSATD METO/IbI
(pyHnamMeHTaIbHBIX 3HaHUI
MaTeMaTUKU B apryMEHTUPOBAaHHOM
(popmupoBaHuu COOCTBEHHBIX
CYXEHUI U OLICHOK.




Brnanerts: MaTeMaTU4EeCKUMU
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
MOCJIEeICTBUS MaTeMaTU4eCKOro
pelleHus 3a/1a4 10 MPaKTUKE;
OLIEHUTb MTPAKTUUECKUE
MOCJIE/ICTBUSI PELIEHUS 3a/1a4 10
MPaKTHKE.

Bianers: HaBBLIKaMU
MaTEMaTUYECKOrO OMpelesieHUust U
OIICHUBAHMS TTPAKTUIECKUX
MOCJIE/ICTBUI BO3MOXKHBIX PELICHUI
3a/1a4 MO MPaKTUKE.

VK-6

VK-6.1. ITpumeHseT 3HaHUe O CBOUX
pecypcax U ux

npejenax (JIMYHOCTHBIX,
CUTYaTUBHBIX, BPEMEHHBIX

M T.[1.), AJ151 YCIIEIIHOTO BBIIIOJIHEHUS
HOpPYYEHHOM

padoThI;

3HaTh: CBOM PECYPCHI U UX IIPENEIbI
(JINYHOCTHBIE, CUTYaTUBHBIE,
BPEMEHHBIE U T.JI.).

VY MeTh: NpUMEeHATh MaTeMaTU4eCKUi
anmnapar Jyisi yCHelHoro
BBITTOJIHEHHSI TOPYYEHHON paOOTHI.

Brnaners: HaBbIKAMU UCTIOIB30BaHUA
MAaTEMAaTUYECKOIO arapara

JUIA YCIIEILIHOTO

BBITIOJTHEHUSI TOPYYEHHO!N paboTHI.

VK-6

VK-6.2. TloHumaetr  BaxHOCTb
TUIAHUPOBAHU S
TIEPCIICK TUBHBIX 1IeJIel COOCTBEHHOM
JesITeIbHOCTU
C Y4YeToM YCIIOBUH, CpeJICTB,
JIMYHOCTHBIX

3HaTh: OCHOBBI TUTAHUPOBAHUS T1eJIe
esITeJIbHOCTH.

Vmerts: IUIAHUPOBATh e
JEATEJBHOCTU C Y4YeTOM YCJIOBMH,
CpPeACTB,




BO3MOXHOCTEM, TAllOB KapbepHOIo
pocra,

BPEMEHHOI MepCHeKTUBbl pPa3BUTUS
JeSATeJIbHOCTH

U TpeOOBaHUI pbIHKA TPY/a;

KapbePHOTrO POCTa, BPEMEHHOU
NEPCHEKTUBBI Pa3BUTUS
JeATeIbHOCTU U TPeOOBaHUI
pbIHKa TpyAa.

JIMYHOCTHBIX BO3MOKHOCTEH,
BPEMEHHOI NEPCIIEKTUBbI PA3BUTUS
JEATENIbHOCTH.

Brnanets: HaBBIKAaMU TJIAHUPOBAHUS
uenen

JesITeJIbHOCTU TIPU PellieHnH 3a1a4
MPaKTUKM C Y4YETOM  YCJIOBHIA,
CpPeACTB, IMYHOCTHBIX
BO3MOKHOCTEH, BpEMEHHOM
MEPCHEKTUBBI PA3BUTHS

JeSATeJIbHOCTH.
VK-6 VK-6.3. Peanmsyer HameueHHble | 3HATH: 3aKOHOMEPHOCTH "
e MIPUHIUIIBI TOCTPOSHUS U
JESITEJIbHOCTU C YYEeTOM YCJIOBUH, | (DyHKIIMOHMPOBAHMS
CPEACTB, 00pa3oBaTeIbHBIX(MATEMATUIECKHX )
JIMYHOCTHBIX BO3MOKHOCTEM, 3TANOB | cucrem.
KapbepHOT o
pOCTa, BpPEMEHHOH MepCreKTUBbl | YMeTh: pacrpenensitb Bpems U
pa3BUTHSA BHIOMPAET MaTeMaTUYeCKHe METO/bI
JesITeJIbHOCTA U TPeOOBaHWI PhIHKA | B COOTBETCTBHUHM C MEpapXuen
Tpyza; uesen JesATeTbHOCTU u
MOJUMHEHHBbIX UM 3a]a4
Bnanets: HaBbIKaMu (hOPMUPOBAHUS
LeNd,  ONpeleisATb  IyTH €€
JOCTUKEHUSI c y4eToM
MaTEeMaTU4ECKOro armapara.
YK-6 VK-6.4. Kputuyecku oneHuBaeT | 3HaTh: KaK HPOU3BOIUTH OLIEHKY

3(ppeKTUBHOCTD

UCIIOJIb30BAaHUSl BPEMEHU U JIPYTUX
pecypcoB Ipu

pellieHM TIOCTaBJEHHBIX 3ajay, a
TaKxKe
OTHOCHUTEJIbHO
pe3yJibTarta;

HOJTyYEHHOTO

3(p(PEeKTUBHOCTD ~ UCHOJIB30BAHUSA
BPEMEHU U [IPYTUX PECYPCOB IS
COBEPLICHCTBOBaHUS cBoel
JEATEIbHOCTH.

YwMmerts: 1o/iBeprarb
MaTeMaTu4ecKoMy aHaJIMU3y
IIPOJIEJIAaHHYIO

paodory.

Bnazserb: HaBbIKAMU KPUTHUYECKOI'O
OLICHUBAHUA 3(pPEeKTUBHOCTD
UCIIOJIb30BAHUSI BPEMEHU U JPYTHX
PECYPCOB MpU PEIICHUH 3aAadu (C
NPUBJIEYEHUEM  MaTEeMaTHUYECKOIo




anrapara) " IPaMOTHO
apryMeHTHpOBaTh CBOM BBIOOP.

VK-6 VK-6.5. [lemoHcTpHpyeT uHTepec K | 3HATh: Kak MCIOJIb30BaTh
yuebe u MaTeMaTUYeCKUil anmnapar Jist
UCTIOJIb3YEeT MpefoCTaBiIsieMble | MPUOOpPETeHWs] HOBBIX 3HAHWNA U
BO3MOXHOCTH 17151 YMEHUI C LEJIbI0
NpUOOpeTeHNs] HOBBIX 3HAHWMH W | COBEPIICHCTBOBAHUS cBoei
HAaBBIKOB. JeATETbHOCTH.
YmMmerts: MIPUMEHSTh METO/IbI
(pyHnaMeHTaTbHBIXMATEMAaTUYECKUX
3HAHUHM IS TPUOOPETEHUs] HOBBIX
3HAHWWA U YMEHUH.
Bnanet: HaBbIKaMu  BBISIBJICHUS
CTUMYJIOB ISl CAMOPa3BUTHSI.
3. Conep:xanne qUCHUNLIAHBI
3.1. Pa3geqnl U COUILINHBI H BUABI 3 aHATHH
3.1 CTpykTypa JHCOHMILIHHBI I 0YHOH (hOopMBbI 00yUeHUSs
Mopyns | Homep |[HaummeHnosanue Tewmsb! pazgena Bcero | Aymutopnsl | C
pasgena pasgena 4acoB € 3aHATUS P
C
JU |11 [ JI
K |3 |P
(C
3)
1 1.1 DJIeMEHTbI Ornpepenurenu. 41 10 {20 1O |11
JIMHEHHON Matpuiibl. CucteMsl
ayreophl U JIMHEVHBIX YpaBHEHUN.
AHAJIMTUYECKO BekTopsl. CkansipHoe

1 TEOMETPUHU.

MpPOU3BEJICHUE BEKTOPOB
Y €ro CBOWCTBA.
BektopHoe mpousBeieHue
BEKTOPOB M €ro CBOICTBA.
CwmelianHoe
MPOU3BEJICHNE BEKTOPOB
Y €ro CBOWCTBA.
VpaBHeHue npsMoit Ha
IUIOCKOCTH. Y paBHEHUE
MPSIMOM B TIPOCTPAHCTRE.
YpaBHEHME TIOCKOCTH B
npoctpaHcTBe. KpuBbie
BTOPOTO TIOPSIKA.




[Monsipras cucrema
KOOP/IMHAT.

1.2

BBenenue B ma
TEMATUYECKUN
a”HaJIN3.

PyHKIHS.
IlocnenoBarenbHOCTH.
[Tpenen pyHKIMY.
beckoHeuHno masbie
yskIIM.
DKBHUBaJICHTHbIC
OECKOHEUHO MaJible
pyHK1IIM.
HenpepsiBHOCTH
pyHK1IIM.

31

14

10

2.1

Huddepenima
JIbHOE
VICUUCIIEHUE
(pyHKIMM
OJTHOM
MEPEMEHHOM.

[TpousBoaHas pyHKIMH.
HuddepenumpoBanme
HESIBHBIX U
rapaMeTpUYeCcKu
3aJaHHBIX (PYHKIIUU.
Jlorapupmuueckoe
g depeHupoBaHue.
[Tpon3BoAHbIE BBICIIMX
HOPSIIKOB.
Huddepenuman
(pynkuuu. I[IpaBuno
Jlonnrang. UccnenoBanue
(pyHK1IMM U OMOLH
npou3BoaHbIX. Popmyiia
Teiinopa.

70

10

20

40

2.2

DyHKIMU
HECKOJIBKUX
MIEPEMEHHBIX.

DyHKIMU ABYX
NIEPEMEHHBIX.
[TpousBoaHbie U
apdepeHIaIbl
pyHKIIIM IBYX
NIEPEMEHHBIX.
KacarenpHas IIIOCKOCTb U
HOpMaJIb K TOBEPXHOCTH.
DKcTpeMyM (PyHKIUU
JBYX NEPEMEHHBIX.

38

12

20

3.1

Heornpenenenn
Bl UHTETpaJL.

Heonpenenennsiit
uHTerpaji. OCHOBHbBIE
METO/Ibl UHTETPUPOBAHUSI.
NurerpupoBanue no
4acTsM B
HEOIpeIeIEHHOM
VHTErpase.
NurerpupoBanue
PALMOHAIIBHBIX APOOEH.

48

14

14

20




WNurerpuposanue
VppalMOHAIbHbIX
BbIPAKEHUN.
WNurerpuposanue
TPUTOHOMETPUUYECKUX
BbIPaKEHU.

3.2

OnpeneneHHbl
1 UHTerpaJl.

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

38

26

33

KomruiekcHeie
qucia.

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

10

10

3.4

Huddepenima
JIbHBIE
ypaBHEHUS.

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

48

14

14

20

4.1

Panur.

YucnoBble psibl.
Crenennble psaabl. Psast
dypoe.

40

16

16

4.2

Teopus
BEpOSITHOCTEN.

Cry4daiiHbie COOBITHS.
CityyaiiHble BEJIMYMHBI.

40

16

16

4.3

MaremaTtnueck
ad CTaTUCTHUKA.

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

28

28

Htoro

432

83

13

217

3.2. Conep:xkaHue pa3jaesoB JUCHUILIMHBI




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

Moayns | Homep Tema Copepxanue TpynoemMKocTb
paszena (B yacax)
1 1.1 Onpenenvrenn Onpenenureny BTOPOro U TPETLETO 10
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 RUCINII N dynkuus. O0nacTe ee ornpeaeeHusl. 7
IIpenen Crioco0s! 3aganua. 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. [Tpesiessl MOHOTOHHBIX
cru. [Ipepen ynkuui. Yucnoseie
YUCIIOBOM MOCT MOCJIEJOBATENBHOCTH, UX POJIb B
€10BaTeJbHOCT | BBIYMCIUTENBHBIX IIporeccax. [Ipenen
u. beckoneyno YKCJIOBOM 1OCJIEJOBATEIbHOCTH.
MaJible U Cy1iuecTtBoBaHMeE IIpeJesia MOHOTOHHOM

10




OEeCKOHEYHO
6outpIIINe
pyHK1IIH,
CBSI3b MEKY
Humu. Heorpe

OFpaHI/I‘{CHHOI'/JI IIOCJI€10BAaTCIIBHOCTH.
BeckoHneuHo mMaJjible 1 OECKOHEYHO

OosibIlINe (PYHKLMHU, CBSI3b MEXKY HUMHU.

TeopeMsl 0 npeaenax.
Heonpenenennoctu. OgHOCTOpOHHUE

JIEJIEHHOCTH. npenessl. [IepBblil 3amMeydaTesIbHbII
OpHOCTOPOHHU 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. areMeHTapHbIX pyHKIUI. CBONCTBA
CpaBHenue (pyHKLIMI HETTPEPBIBHBIX B TOUKE.
OECKOHEYHO HenpepbIBHOCTD CIIOKHON (DYHKIMH.
MaJIbIX. Touku pa3pbiBa 1 UX KJIacCU(PUKALUSL.
HenpepsiBHOcT | CBOJCTBa (DYHKIIMI, HETIPEPHIBHBIX Ha
b (PyHKLIU B OTpEe3Ke: OrPaHUUYEHHOCTb,
TOUKE. CYIIIECTBOBaHME HAMOOJIBIIETO 1
HenpepsiBHOCT HalMEHbIIETO 3HAaUeHUH,
b OCHOBHBIX CYIIECTBOBAHUE MPOMEKYTOUHBIX
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 | HaxoXICHHUS MPOU3BOJHOM. Tadmuia

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

KM 33JJaHHbIX
ynxmii. Jlor
apudmmuueckoe
i depeHImp
OBaHMUE.
[TpousBoiHbIE
BBICIIIHX
MOPSIIKOB.
Huddepenima

O0OpaTHBIX TPUTOHOMETPUIECKUX
pyskmii. PyHKIMM 3a/1aHHBIE
rapaMeTpudecKu, ux
muddepenmpoBanue. [lonsrue
(pynkumm, muddepeHupyeMoil B
Touke, nuddepentman GyHKIIUH,
reOMEeTPUIECKU CMBICTT
madpdepenimana. MTHBapruaHTHOCTD
(popmel iepBoro aqudepenmana.
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71 PYHKILIUU.
[IpaBuio
Jlonurans.
HccnenoBanne
(pyHK1IMM U
HOMOILIU
IIPOU3BO/IHBIX.
dopmyna
Tennopa.

[TpouszBoanbie u AuddepeHIraIbl
BBICIIUX NMOPSIIKOB. OCHOBHBIE TEOPEMBI
JudpepeHInanIbHOrO UCYUCIIEHUS UX
reOMETPUYECKUI CMbICIT U IPUMEHEHHUE.
IIpaBuiio Jlonuranda. UccaegoBanue
(pyHKLIMM HA MOHOTOHHOCTb,
sKcTpemyMmbl. HeoOxoumble u
JOCTATOYHBIE YCJIOBHS SKCTPEMyMa.
UccnenoBanuie BHIMYKJIOCTU (DYHKIIUH.
Touku neperuda. ACUMNTOTH Tpaduka
dbynkimu. [Monsitue 06
ACHUMITOTUYECKOM pa3noxkeHuu. Oomiast
CXeMa UCCleJOBaHNs (DYHKLIMU U
noctpoeHus ee rpapuka. Popmyna
Teinopa ¢ OCTaTOUHBIM YJIEHOM B
¢opme INeano u B popme Jlarpanxa.
[IpencraBieHue 3J1eMEHTAPHBIX
(pynkuuit no popmye Teiinopa.

22

DYHKIMU ABYX
NIEPEMEHHBIX.
[Tpou3BoiHBIE
u tuppepenun
aJibl (pyHKIIUU
IBYX
NepeMeHHbIX.
KacarenbHas
IJIOCKOCTh U
HOpMaJIb K

MOBEPXHOCTH.
DKCTpEMYM
(pyHKIIMM TBYX
NIEPEMEHHBIX.

OyHKIMM HECKOJIBKUX MEPEMEHHbIX.
Obnactp onpenenenus. [lpenen
(pynknuu. HenpepeiBHOCTL. YacTHbIE
npou3BojHsble. [1onHbII
auddepeHIma, ero cBsi3b ¢ YaCTHBIMU
IIPOM3BO/IHBIMU. VIHBapHaHTHOCTD
¢opmbi mostHOTO MMpdepentmana.
KacaTenpHas miockocTs 1 HOpMasb K
MOBEPXHOCTHU. ['eOMeTprUYeCcKUii CMBICIT
nosiHoro nudpepennmana. YactHele
MIPOU3BO/IHBIE U MOJIHbIE
g depeHaIbl BHICIIUX TOPSAAKOB.
dopmyna Teiinopa. HesiBHbIe (hyHKITUM.
Teopema cyiiecTBOBaHuUS.
HuddepeHnmpoBaHre HeSIBHBIX
(pyHKLIMI. DKCTpEMYyMBI (PYHKLINI

HECKOJIbKMX MepPEMEHHBIX.
Heob6xoaumoe yciioBue sKcTpeMyMa.
Y cnoBHbIM 3KcTpeMyM. MeTon
MHoxwuTenen Jlarpanxka. Ilpumepst
MPUMEHEHU MTPU MOUCKE ONTUMAJIbHBIX
pewenuid. IIpumepsl npruMeHeHmni
YCJIOBHOTO 9KCTpPEMyMa Py TIOUCKe
ONTUMAJIbHBIX PELICHUN.

3.1

Heonpenenenn
bl UHTErpaJl.
OcHoBHBIE
METO/Ibl UHTETP
rpoBaHus. HT
erpupoBaHue

[TepBooOpaszHas. HeonpeaeneHHbIi
MHTErpaJl U ero cBocTsa. Tabmma
HEOITPEACIICHHBIX UHTCI'PAJIOB. MCTOI[
HEeTOCPE/ICTBEHHOTO MHTET PUPOBAHMSL.
3amMeHa epeMEeHHOI, UHTEIPUPOBaHUE

IO 4aCTAM B HEOIIPEACJICHHOM

12
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I10 YacTsM B HE
OIpENIETIEHHOM
uHrerpaie.
TErpUPOBAHUE
paLOHAIBHBIX
napodent. Uuter
pUpOBaHUE UPP

unrerpaie. 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 IpUMeHeHue Jist

Heco6cTBeHHBI BBIYMCJICHUS OTPEIEJICHHBIX

€ UHTErpaJibl. MHTErpaoB. VIHTerpupoBanue 1o
yacTsaM. 3aMeHa NeEpeMEeHHON B
OIpEIEIIEHHOM
nHTerpayie. HecoOcTBeHHBIE MHTETrpaIbI

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

OCHOBHBIE CBOWCTBA.

34 Oomue dusznyeckue 3aga4d, NTPUBOJSAIIMUE K 14
ceenenus. dud g epeHIaTIbHbIM YPAaBHEHUAM.
(pepeHLIaTBHBI HuddepeHnmanbHbe ypaBHEHU

€ YpaBHEHUs nepBoro nopsaka. 3agada Komm.
NIepBOro Teopema cyliecTBOBaHUS U
nopsaka. dug €/IMHCTBEHHOCTH peIlIeHus 3aJaun
(pepenumanbhabl | Komm. OCHOBHBIE KJIACCH YPABHEHU,
€ YpaBHEHUs MHTETPUPYEMbIX B KBaJpaTypax.
BBICILIMX VpaBHeHus, 10IyCKaloL1e MOHUKEHUE
MOPSIIKOB. nopsiaka. [Ipumepsl ucrnonb3oBanus
Cucremsl 1ud JpdepeHIMAIbHBIX YPABHEHUN B
(pepeHLIaTBHBI HayKe U TexHuKe. JInHerHbie

X YPaBHEHHUHU.

JpdepeHIaIbHble YpaBHEHUS C
MOCTOSIHHBIMU KO3 (PUIIMEHTaAMHU.

VY paBHeHuUs ¢ IPaBOi YacThio
CHELMaIbHOTO BUA. Y PaBHEHUS C
MIPaBOM YacThlO. Y paBHEHUS C MPaBOu
YacThIO IPOU3BOJILHOTO BUa. Merog
BapUalMy MPOU3BOJIbHBIX TOCTOSIHHBIX.
HopmaipHas cucrema
apdepeHIMATBHBIX YPABHEHUN.
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3anava Koum a1 HopMasibHOM
cucrembl JUpdepeHInaTbHbIX
ypaBHeHMi. Teopema cyliecTBOBaHUSA U
€/IMHCTBEHHOCTH pellIeHus 3aJaun
Komm. CucreMsl TMHENHBIX
g depeHaIbHbIX YPaBHEHUH,
CBOIICTBA pellleHui. Pemenue cucrtem
JIMHENHBIX 1] depeHIInanbHbIX
YPaBHEHHH C NOCTOSIHHBIMU
ko3 punmentamu. YucieHHoe
pelieHre OOBIKHOBEHHBIX
g depeHaTbHbIX YPAaBHEHUIA.

4.1

YuncnoBsie
PAIBL
CreneHHrle
pAnbl. Psanel
Dypbe.

Yucnossle psaapl. CXOOUMOCTh U CyMMa
psanoB. HeoOxoaumoe ycioBue
CXOIUMOCTH. JIefCTBUS C pSAAMHU.
MeTtopl UCCIEIOBAHUS CXOUMOCTHU
psnoB. [loctaTouHble Mpu3HAKU
CXOAUMOCTH. 3HAKONEPEMEHHBIE PSI[Ib,
aOCOJIOTHAS M YCIJIOBHAS CXOIMMOCTb.
®dyHKIMOHAIBHBIE psiabl. O01acTh
CXOJIMMOCTH, METO/Ibl UX ONpeAeICHHUS.
Crenennslie psaapl. Psn Teitnopa. Psaa
MaxJiopena. Paznoxenue pyHKImii B
cTerneHHsle psapl. [Ipumenenue
CTENICHHBIX PSIIOB B IPUOJIMKEHHBIX
BbIUMCJICHUSIX. TPUrOHOMETPUYECKHE
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
COOBITHSL.
CrnyuaiiHbie
BEJIMYVHBI.

[IpenmeT Teopun BEpOATHOCTEN.
[TpocTpaHCTBO 3JIEMEHTAPHBIX COOBITHIA.
Anre6pa coowiTrid. [TonsaTHE
ciydaiiHoro coobitusi. Kinaccuueckoe n
reOMETPUYECKOe OIpeJeIeHue
BeposiTHocTH. [ToHsATHE 00
AKCMOMAaTUYECKOM MOCTPOEHUH TEOPUU
BEPOATHOCTEN. METO/BI BEIYUCIEHUS
BeposiTHocTel. KomOnHaTopuka.
TeopeMmsl C10KEHUA U YMHOXKEHUS.
dopmyJia MoOIHOI BEPOSITHOCTH.
®dopmyna baneca. [TocnenoBareabHOCTh
HE3aBUCUMBIX HcIbITaHui. Cxema
bepnymum. ®opmynsl Myaspa-Jlamiaca,
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[Tyaccona. CiryyaiiHble BEJTMUMHBI.
JMCKpeTHbIE ClTy4yaiiHble BEJIUYHHBL.

Jucriepcust JUCKPETHOM CITy4ailHOM
BeJIMYMHBL. HenpepbiBHbIE CilyyaiiHble
BeIMUUHbL. DYyHKIMSA pacnpeesieHus,

JMCTIEPCUs] HENIPEPBIBHOM CITy4YaitHOM

HEIPEPbIBHOM CIIyYallHON BEJIMYUHBI.

Pan pacnpenenenus. @ynkius
pacrpeziesieHus1, ee CBOMCTBA.
MarteMaTH4eCKOE OKUIAHUE U

IUIOTHOCTD Pacrpe/ie/ieHHs], UX
B3aMOCBS3b M CBOWCTBA.
MareMaTh4eCcKOe OKUIAHUE U

BCJIMYMUHBI. PaBHOMepHOC u
IMOKa3aTeJIbHOC PpacipeaciI€Hue

HopwmainsHoe pacnipenenenue, ero
CBOWCTBA.

3.2.2. IlpakTHYecKHe 3aHATHS, COJdep 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
BBIYMCJIEHUE. JONOJHEHUs ¥ MUHOPBL. Brruncienue
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
JUIMHA BEKTOpa.
[Ipoussenenue
BEKTOPOB.
IIpsamas nHa
IJIOCKOCTH U
IJIOCKOCTb B
MPOCTPAHCTBE.
YpaBHeHus
MpsIMOM B
IPOCTPAHCTBE.

BEKTOPOB. BekTopHOE npousseeHue
JBYX BEKTOPOB, €r0 CBOWCTBA.
['eomerpuueckuii cMbici. [Tpocreiiue
IPUJIOKEHU s BEKTOPHOTO
IMPOU3BCACHUS B HAYKE U TCXHUKE.
CmMmeraHHOe TPOM3BEIEHUE TPeX
BEKTOPOB. [ eOMeTprUyeCcKuil CMBICII.

15




1.2 DyHKUMA. ®ynkums. O6nacTh ee ornpeaeseHusl. 14
Obnactb ee Brruncienue npesienos (pyHKIMY.
orpeeIeHusl. IepBbiil 3amMeyaTebHbINA Tpee.
Berunicnenue Yucno e. Bropoii 3ameuaresbHbIN
npesesioB npezen. CpaBHeHHe OECKOHEYHO
(pynKUMY. Masbix. Micnons3oBanue
IepBobIit 9KBHBAJIEHTHBIX OECKOHEYHO MaJIbIX
3aMeyvaresIbHbl IIPY BBIYMCJIEHUU TIPEAEIIOB.
W mpenen. HenpepbiBHOCTh (DyHKIIMI B TOUKE.
Bropoi Touku pa3pbiBa U UX KJjaccupuKarus.
3aMeyaTesIbHbI
W mpejer.
CpaBHenue
OECKOHEYHO
MaJIbIX.
HenpepsiBHOCT
b (DyHKIIMI1 B
Touke. Toukn
pas3pbiBa 1 UX K
naccudukanms
2.1 IIpousBonHas TexHuKa HaXOXI€HUS IPOM3BOIHOM. 20
bysakmym. Iud | TIpousBogHast CIOKHON M 0OpaTHOM
(pepentpoBan (pynkumu. Indpepenmponanue
Y€ HESIBHBIX U | HEABHBIX U IIapaMeTPUUECKHU 3aJaHHBIX
napamerpuyec | ¢pyHkimid. HaxoxneHue npousBOAHbBIX
KM 33/1aHHbIX BBICIIMX NOpsAIKOB. HaxoxneHue
(pynkuui. Jlor | nuddpepenunana. Ipasuino Jlonurans.
apudmmueckoe | MccnenoBanve (hyHKITUN TIPU TTOMOIITA
muddepeniyp | npousBogHbix. [locTpoenue rpapukos.
OBaHHUE.
ITIpousBoaHbIe
BBICILIX
MOPSIKOB.
Huddepennma
71 (PyHKIMH.
[TpaBuiio
Jlomurans.
Hccnenosanne
(pyHK1IMM U
MIOMOILN
IIPOU3BO/IHBIX.

22 Oynkimu AByX | @PYHKIMM HECKOJBKUX IIEPEMEHHBIX. 12
HePEMEHHBIX. Oo6mnactp onpenenenus. Haxoxnenue
[IpousBoaHbIe YaCTHBIX IPOU3BOIHBIX. [10HbIN

u quddeperin | auddepeHimal, ero cBsa3b ¢ YaCTHBIMU

asbl (PyHKUIMU
ABYX

IIPOM3BO/IHBIMU. YacTHBIE TPOU3BOHbIE
¥ N0JIHbIe A depeHIrabl BBICIIMX
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NepeMeHHbIX. | nmopsakoB. CMelaHHbIe IPOU3BO/IHbIE.
KacarenpHas HudpepeHipoBanme HesIBHBIX
IIJIOCKOCTh U (pyHKLIMI. DKCTPEMYMBI HECKOJIBKUX
HOpMaJlb K nepemMeHHbIX. HeoOxoaumoe ycioBue
NOBEPXHOCTH. | 3KkcTpemyma. HaxoxaeHue skcTpemyma
DKCTpEMyM (pyHKLIMM IBYX MEpEMEHHBIX.
yskumm 1Byx | Hambosnbinee 1 HauMeHblliee 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 BBIPaXECHUM.
TErpUpOBaHUE
PaLMOHAJIBHBIX
apoGent. Unter
pUpOBaHUE UPP
AIMOHAJIbHBIX
BbIpaxkeHuid. 1
HTErpUpOBaHUE
TPUTOHOMETPU
YECKHUX
BBIpaXEHUM.
34 Huddepenuna HuddepeHnmanbHbe ypaBHEHU 14
JIbHBIE nepsoro nopsjaka. OnpeneneHue Tuna
ypaBHEHUSA g depeHIraIbHOrO ypaBHEHU
NIEPBOTO NIEPBOTO NMOpsiiKa. Y paBHEHUs,
nopsaka. ud | momyckamolye NOHMKEHUE MOPsIKa.
(pepenanbHBL JIuneiinsle nudppepeHnanbHbe
€ ypaBHEeHus YPaBHEHUS C IOCTOSIHHBIMU
BBICILIMX Ko3(ppuumeHTaMu. Y paBHEHuUs ¢
HOPS/IKOB. MIPaBOi YaCThIO CHELMAILHOTO BU/IA.
Cucremsl aud Perienue cucreM JTMHEMHBIX
(pepeHLIaTBHBI JpdepeHIMaIbHBIX YPABHEHUH C
X YPaBHEHMH. MOCTOSIHHBIMU KO3 (PUIIMEHTaAMHU.
4.1 Yuciosble Yucnosble psagpl. CXOAUMOCTb U CyMMa 16
PAABL p0B. [locTaTouHble NpU3HAKU
CrenenHsle CXOJIMMOCTH TOJIOKUTEJIbHBIX PSIIOB.
panel. Pagpl | 3nakonepemenHbie psibl. CXOAUMMOCTb
Dypee. 3HAKONEPEMEHHBIX PSJIOB,

NPUOIMKEHHBIE BHIYMCIICHUSI.
®OyHKIMOHATBHBIE psibl. O01aCTh
CXOJMMOCTH, METOJIBI UX OIPENEICHUA.
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Crenennsle psaapl. Psag Teittopa. Pan
MakJsopena. Paznoxenve pyHKIMil B
crenieHHble psabl. [IpuMeneHve
CTETIEHHBIX PSJIOB B MPUOIMKEHHBIX
BbIUMCIEHUSIX. Paznoxkenue pyHKIH B
TpUroHomeTpuueckue psas Pypee.

4.2

Crnyuaiinbie
COOBITHSI.
Crnyuaiinbie
BEJIMYMHBI.

HenocpeacTBeHHbIN TTOICYET
BeposiTHOcTel. ['eomeTpuyueckue
BEPOSITHOCTU. Teopembl CJIOKEHUS U
YMHOXeHHS BeposiTHocTel. Popmyiia
MoJIHOM BeposiTHOCTU. Popmyra
Baiieca. [TocnenoBaTeibHOCTD
HE3aBUCUMBIX UCIIbITaHUl. PopMmyia
bepnyim, Myaspa-Jlaruiaca,
[Tyaccona. [IuckpeTHbie CIydaiiHbIe
BeNMuuHbL. Psij pacnipeneneHust.
dyHKUMSA pacnpeesieHns], ee CBOWCTBA.
Marematuueckoe 0XKUIAHUE U
JUCTIEpCHUsT JUCKPETHOM CITydaiHOU
BeJMuMHBL. HerpepbiBHBIE CTydaiiHbIe
BeJMUMHbL. PYHKIIMS pacrpeeieHus,
IUIOTHOCTD pachpeesieHu s, UX
B3aMMOCBSI3b U CBOICTBA.
Marematruueckoe 0XKUIAHUE U
JUCTIEPCHsT HETTPEPHIBHOM CITy9IailiHOMN
BEJIMUMHBIL. 3aKOHBI pacnpeae/eHus
HETPEePbIBHOW CITyYailiHOUN BEJIUYNHBI.

HopmaisHoe pactipesnesneHue.
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3.2.3. JlabopaTopHbIe 3aHATHA, COJIEePIKaHNe H 00beM B Yacax

Mopyns | Homep

pasnena

Tema

Copepxanue

TpynoemMKocTb
(B yacax)

3.3. Conepxxanne MaTepHuaIOB, BLIHOCHMBIX HA CAMOCTOSITEJbHOE H3YUeHNe

Mopyns | Homep

Copnep:xaHue MaTepuaos, Buapl camocTosATebHOM TpynoemMkocTh
pasnena BBLIHOCUMOI'O Ha NEeATELHOCTH (B yacax)
CaMOCTOSATEJIbHOE
U3y4yeHue
1 1.1 CaoiicTBa onpegenurened. | M3ydyeHue Teopetrnyeckoro 11

[loHsATHE O BEKTOPHBIX
AvarpaMMax B HayKe U
TeXHUKe. B3aumHoe
PacIoyIOKEHNE ABYX

18
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V3YYEHHbIM TEMaM.
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NPSIMBIX B IPOCTPAHCTBE.
B3aumMHoe pacnioyioxkeHue

JBYX IUIOCKOCTEN B
IpocTpaHcTBe. MaTpulpl.

Oo6parHas matpuna. Panr
MaTpuiibl. CHCTEMBI
JIMHEWHBIX ypaBHEHUH,
MaTpuyHas popma 3aIucu.
Pemenue cucrem
JIMHENHBIX ypaBHEHUN
MaTPUYHBIM METOJOM.
CucremMbl TMHEWHBIX
ypaBHEHMIA OOIIIero BU/IA.
Teopema Kponekepa —
Kanemu. Kpuseie BToporo
NOpsAKA: OKPYKHOCTb,
JUIIIC, TUIepOOIIa,
napa6oJia, ux
reoMeTpuYecKre CBONCTBA
Y YPaBHEHUSI.
TexHrueckne MpUIoKEeHUs
reoOMEeTPUYECKUX CBOICTB
KPUBBIX (MCIIOJIb30BAHKE
(poKasbHBIX CBOWCTB,
MaTeMaTU4eCcKue MOJeNn
(popmoobpazoBanus
OMOJIOTMUECKUX,
TEXHUYECKUX U JIPYTHX
00beKTOB). [lonsipHbIe
KOOp/IMHATHI Ha
iockoctu. Kpussle B
HOJISIPHBIX KOOPJMHATAX.

JleficTBUs HaJy MaTPULIAMHU.

1.2

OCHOBHBIE 3JIEMEHTaPHBIE
(pyHKIIMM, UX CBOWICTBA U
rpaguku. CloxHbIe U
oOpartHble (hYHKIMH, UX
rpacpuxu. Knacc
3JIeMEHTAPHBIX (DYHKIIUII.

N3yuenune TeopeTnyeckoro
Marepuasna. KoHcnekTsl mo
W3YYEHHbIM TEMaM.
Pemenve TUIOBBIX 3a4a4.

10

2.1

I'unepb6ommueckue
(pyHKUMM 1 UX rpaduKy.
[IpousBonHbie
TUTIEPOOSIMUECKUX
(pyskumit. [Ipumenenue
(opmyiiel Teitnopa B
BBIYMCITUTEIbHOM
Marematuke. [Tonsarue

KkpuBou. [Ipumepesi.

N3yyeHne TeopeTuyeckoro
Marepuaia. KoHcnekr
MIPOMAEHHOI O MaTepuaa.
Pemenne TMIIOBBLIX 3a7a4.

19

40




VpaBHEHuUE KacaTeIbHOU K
KPUBOI B JAaHHOU TOUKE.
KpuBuzHa miockon
KpuBoil. Paguyc
KpuBU3HBL. KpuBu3Ha
MPOCTPAHCTBEHHOMN
kpuBou. dopmysl Ppene.

22

IIpumeHnenue nosHoro
muddepeHimaia K
NpUOIMKEHHBIM
BEIUHCIIEHUAM. MeTox
MHOxuTenen Jlarpanxa.
[Tpumepsl mpuMeHeHUI
MIPU TIOUCKE ONTUMAIbHBIX
pemtenuid. [Tpumepst
MPUMEHEHHI YCJIOBHOTO
9KCTpeMyMa IpU MOUCKe
ONTUMAJTbHBIX PEIICHUN.

N3yuenune TeopeTnyeckoro
Marepuasna. KoHcnekTsl mo
W3YYEHHbIM TEMaM.
Pemenve TUIOBBIX 3a4a4.

20

3.1

Heonpenenennsiii
UHTErpal.
NHurerpuposanue
InpdepeHInanIbHOro
O6uHOMA.

N3yuenue teopuu.
Penienne TMIIOBBIX 3a7a4.

20

3.2

OnpenesieHHbI UHTETPaL.
I'eomerpuueckue u
MeXaHUUYEeCKHe
MIPUJIOKEHHUS
OIpeJeJIeHHOrO MHTErpaa.

N3y4yeHne TeopeTnyeckoro
Matepuasa. KoHcniekTsl o
V3YYEHHBIM TEMaM.
Penienue TMIIOBBIX 3a7a4.

26

33

[TonsATHE M TpeACTaBICHUS
KOMILJIEKCHBIX YHCET
(OCHOBHBIE TOHSTHS,

reoMeTpruIecKoe
n3o0paxenue, Gopmbl
3aIIMCU KOMILIEKCHBIX
yycel). JlelcTBrUA HaJ

KOMILJIEKCHBIMU YMCJIAMM.

N3yyeHre TeopeTuueckoro
Marepuaia. KoHcnekTs no
M3YyYEHHBIM TEMaM.
Pemienue ThnoBeix 3agay.

10

3.4

IIpumepsl UCIIOJIb30BaHUSA
JpdepeHMATbHBIX
YPaBHEHUI B HAyKe U

TexHuKe. [Ipunoxenus k
OIMCAHUIO JINHEUHBIX

MOJENEN.

N3yuenue TeopeTnyeckoro

Matepuaia. KoHcrekTsl no

3aJJaHHBIM TeMaM. PerrieHue
TUIOBBIX 3a7a4.

20

4.1

YucnoBble psabl.
Crenennsie psaapl. Pagst
Dypbse.

20

Nzyyenue TeopeTrueckoro
Marepuaia. KoHcnekTsl no
M3YyYEHHBIM TEMaM.

16




Pemenue TUIIOBBLIX 3a7a4.

4.2 CrydaiiHble COOBITHS. N3yueHue reopeTnueckoro 16
CiyyaiiHble BEJTMYMHBI. Marepuaia. KoHcnekr no
[ToHsATHE O Pa3IUYHBIX W3YUYEHHBIM TEMaM.
(hopmax 3akoHa OOJIBITUX Pemennrie TMIOBBIX 3a4a4.
YKce.
4.3 [Ipenmer Mmatematuyeckoi | M3yueHue TeopeTnyeckoro 28

MaTepuaa. KoncnekTs mo
HN3YUYCHHBIM TEMaM.
Pemenue TMIIOBBLIX 3a7a4.

CTaTUCTUKMU. | 'eHepasbHas
¥ BBIOOpOYHAs
COBOKYITHOCTb.

CraTtuctueckoe

pacripeiesieHre BHIOOPKH.

AMnupuyeckas (pyHKUIus
pacrpeneseHusl.

['pacpuueckoe
n300paxeHue

CTaTUCTUYECKOTO

pacrpenenenus. Yuciosble

xapakTepuctuku. OueHka

HEU3BECTHBIX I1aPAMETPOB.

Mertoapl HaX0XAEHUSA
TOYEYHBIX OLIEHOK.

[TonsATHE MHTEPBAIBLHOTO

OLIEHMBAHM [1ApaMETPOB.
JloBepUTebHbIE
VHTEPBAJIbl 1)1

napaMeTpoB HOPMaJIbHOTO
pacripenenenus. IIposepka
CTaTUCTUYECKUX TUIIOTES.
ITpoBepka runores o
3aKOHE pacnpeaeseHusl.

4. PoH/T OLIEHOYHBIX CPE/ICTB /IS IPOBeIeHUs TEKYIeH H MPOMe KyTOUYHOMH
aTTecTanu 00yJarmuXcs Mo U CIUILINHE

@®oHI1 OLEHOYHBIX CPEINCTB TEKYHIEro KOHTPOJS M MPOMEXKYTOUHOW aTTecTallid MO MTOram

OCBOCHMS JUCUUIUIMHBI IIPEICTABIIEH B IPUJIOKEHUU.
DOH[I OLICHOYHBIX CPENICTB
5. Yue6HO-MeTOAMUECKO€E 1 HH(OpPMAIIOHHOE O0ecnedeHrne JUCIHIIHHBI

5.1. OcHoBHas JMTEpaTypa

5.1.1. IleuaTHble N3aHNUA

21


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%9E%D0%9F%D0%98%2021%20%D0%B3%D0%BE%D0%B4..pdf

1. 1. bepman, I'"H. C60opHHK 32124 MO KypCcy MareMaTHYecKOro aHaumsa : y4eo. nocooue / I'. H.
Bepmas. - 22-e u3j., mepepad. - Cankt-ITetepOypr : [Tpodeccus, 2008. - 432 c. : ui. - 217-62. 196
2. Ilucbmennbiid, Imutpuin TpodpumoBud. KOHCIIEKT JIEKIMII MO BBICIIEM MATEMATHKE : MOJIHBINA
kypc / [Tucemennsiit Imutpuii Tpopumosuu. - 7-e u3a. - M. : Aiipuc-Ilpecc, 2008. - 608c. : ui. -
ISBN 978-5-8112-3118-8 : 176-46. 50 3. Ky3nenos, Jleonng AnronoBuu. COOpHMK 3ajay IO
BBICIIIEH MaTeMaThKe. TurmoBsle pacuetsl : yueo. mocooue / Kysnenos Jleonny AntoHoBHY. - 11-€
u3a., crep. - Cankrt-IlerepOypr : Jlanb, 2008. - 240 c. - (Y4yeOHuku as By3oB. CnenuasabHast
aurepatypa). - ISBN 978-5-8114-0574-9 : 285-00. 101

5.1.2. Uz3pgannsa u3 9BbC

1. 1. MaTemaruveckuii aHan3: PyHKIMHA HECKOJIBKUX 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 JUTEpaTypa
5.2.1. IleuyaTHbIE N3 JaAHUA

1. 1. AnreGpa u reometpus : yueO. nocooue. Y. 1 / [JompaueB Baagumup ViBanoBuu [u np.]. -
Yura : Yutl'Y, 2008. - 121 c. : mn. - ISBN 978-5-9293-0386-9 : 6/11. 260 2. [I3100a, UpunHa
BopucosHa. [luddepeHimanpabie ypaBHEH!sI BBICIIUX TOPSIKOB : 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 (YHKIMU OAHOW MEpPEeMEHHOU : yueo.
nocooue / JleckoBa ['ammua AHatonbeBHa, MuHaeBa MapuHa ['enHagpeBHa. - Yuta : Yurtl'Y,
2008. - 122 c. : Tada. - 63-00. 97 4. JleckoBa, Tarpsina .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 fede : 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 MOUCKOBbIE€ CHCTEMbI

HazBanue Cchutka

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

DK TPOHHO-ONOITMOTEUHAS cucrema | https://www.biblio-online.ru/
«IOpair».
DNeKTPOHHO-OMOIMOTEUHAS cucrema | http://www.studentlibrary.ru/

«KOHCYHLTEIHT CTyI€HTa».
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DdenepasbHbIi noprai «Poccuiickoe | http://www.edu.ru
o0pa3oBaHue».

Nupopmanmonnas cucrema «Egunoe okHo | http://window.edu.ru
JocTynma K 00pa3oBaTeslbHBIM — pecypcam»
NPEeIOCTABIISIET CBOOOHBIH IOCTYI K KaTaJIory
oOpa3oBaTe/lbHbIX ~ VIHTEpHET-pecypcoB |
TIOJTHOTEKCTOBOM ~ 3JICKTPOHHOM  y4eOHO-
METOJUYECKOl OuOIMoTeKe it oOIIero u
poheCCUOHATBHOTO 00PA30BAHUSI.

WHTepHeT-0MOIMoTeKa 10 MaTeMaTHKe. http://ilib.mccme.ru

VyeOHast (pmzuko-marematudeckas | http://eqworld.ipmnet.ru/ru/library.htm
O6ubIMoTeKA.

DNeKTpoHHAs OMOINOTEKA YICOHUKOB. http://studentam.net/

Bu6moTeka 1o ecTeCTBEHHBIM HayKaM. http://www.benran.ru/

6. [IepeyeHsb MpOrpaMMHOT0 00ecneYeHust
[Tporpammuoe obecnieuenne odmero HazHaueHus:: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"MeralIpo".
[TporpammHOe oOecrieyeHre CrieluaJIbHOrO Ha3HAUCHHMS:
1) Mathematica Standart Version Education

2) PTC Mathcad Express

7. MaTepuajibHO-TeXHHYECKOE 00ecnmevyeHne TN CIUNINHBI

HaumenoBaHue noMmeieHuit AJisi IpoBeJeHU s OCHAIIIEHHOCTh CIEAATBHBIX TOMEIIEHUN 1
y4eOHbIX 3aHATUH W JII CaMOCTOSITENILHON | MOMEIIEeHHH JIIsl CAMOCTOSITENIBHOM PadOThI
padoThl 00YYAOIIUXCS

VyeOuple ayautopum ans  npoBeneHuss | CoctaB 000pyIOBaHUS M TEXHUYECKUX CPENICTB
3aHATUM JIEKLIMOHHOTO TUIIA o0y4yeHHMs1 yKazaH B Hacropre ayIuTOpUH,
3aKpEIUIEHHOW PaCIUCAHUEM 110 (PaKyJIbTETy

VueOHble ayIuTOpUn JJIA MMpOBCACHUA
MPAKTUYCCKUX 3aHATUN

VueOHble  ayauToOpuy  JUIS  MPOBEIECHUS
7a00paTOPHBIX 3aHATHIA

V4eOHble ayqUTOPUM JIsi TPOMEXKYTOYHOM
aTTecTalyu

VueOusle aymutopuu  ansa  Kypcooro | CoctaB 000pyJOBaHUS U TEXHUUYECKUX CPEICTB
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MPOEKTUPOBAHMSI(BBITTOJTHEHU ST KYpCOBBIX | OOy4eHHsl yKa3aH B Tacropre ayIuTOpUH,
pador) 3aKperuIeHHON pacnrcaHueM 1o Kadeape

V4yeOHBle  ayaWTOpUU  JUISI  TIPOBEJCHUS
IPYIIOBBIX ¥ UHAUBUAYAIbHBIX KOHCYJIbTALIUI

V4eOHble ayTUTOPUM JJIs1 TEKYIIe aTTeCTalluu

8. MeToanueckue peKOMeH/Jaliy M0 OPraHu3anuy U3y4eHus1 U CIUTIINHBI

[IpenogaBanre OUCHMIUIMHBI CTyJAEHTaM O4YHOW (popMbl OOy4YeHusl Moapasfessercs Ha
MIPOBE/ICHUE JIEKIIMOHHBIX U MPAKTUUYECKUX 3aHATHIA. Ha NeKIMOHHBIX 3aHATHSAX MpEenoaaBaTeb
U3JaraeT TEOPETWYECKUH Marepuan, MpeayCMOTPEHHbI yueOHOW MporpaMMon, U Jaer
BO3MOXKHOCTb ~CTYJEHTY B KOHIIE JIEeKUMM 3aJaTh MOSBUBIIMECS BoIpochl. CTyaeHTy
PEKOMEHYETCS] BECTM KOHCHEKT JieKiuu. Ha npakThyeckux 3aHATUAX TEOPETUUYECKUI MaTepual
3aKkperuisieTcs pemieHreM 3a1ad. CTyAEeHT 0JIKEH MOArOTOBUTHCS K MPAKTUYECKOMY 3aHSTHIO, T.€.
V3YyUUTh TEOPUI0 IO COOTBETCTBYIOUIEW TEME, BHIIOJHUTH JAoMallHee 3ajaHue. Ecium npu
CaMOCTOSITEIbHON pa®oTe BOZHUKJIM TPYAHOCTH B TIOHMMAaHWU TEOPETUYECKOTO MaTepuasa W
pELIEHNH 33/1auM, TO CIEAYET YETKO C(OPMYJIMPOBaTh BOIIPOC M 3aJaTh €ro IpernojaBaTeio Ha
NPAKTUYECKOM 3aHSTUM WM HAa KOHCYJbTalu (OOBIMHO BpeMsi KOHCYJIbTAIIMA YKa3bIBaeTCS B
pacrucaHuy KOHCYJIbTallMi NpenoaaBaresen Kageapsr).

B Hacrosimee BpeMsi OOJbIIOE 3HAUEHWE MMEET CaMOCTOSITeNbHass padoTa CTyIeHTa, KOTopas
BKJIIOYaeT B ce0sl H3yueHHe TEOpPEeTMUECKOro MaTepHuaa IO KOHCIEKTaM M ydyeOHHMKam,
BhinostHeHre PI'P 1 mpeniokeHHbIX mperoiaBaTesyieM IOMAIIHUAX 3aaHUH.

B Teuenue cemecTpa CTYAEHTH OTYUTHIBAIOTCS IO U3YUYEHHBIM TEMaM: MPernoAaBaTeib 00bABIAET
B HayajJe OYepeAHOro pasaena mporpamMmbl 0 ¢dopme M cpoke oryeTHoctd (3ammta PIP,
KOJJIOKBUYM, KOHTpOJIbHasi pabota, pedepar). Ha kadenpe numeoTcss MeToguyeckue nocooust u
METOAMYECKUE PEKOMEHIAIMU IO BCEM TeMaM CeMecCTpa.

B cooTBeTCTBUU € Y4eOHBIM IJIAHOM [0 OKOHYAHHIO CEMECTpPa CTYAEHT CAAET 3a4eT WM SK3aMEH.
[TperonaBaTenb 3apaHee BbIJAET CTYAEHTaM BOIIPOCH K 3a4eTy WJIM 9K3aMEHY M 3HAKOMHUT UX C
KPUTEPUSIMU OLICHUBAHMUSI.

B cooTBeTCTBUY € YUeOHBIM TUIAHOM IO OKOHYAHHWIO CEMECTpPa CTYACHT C/IAeT 3a4eT MM SK3aMeH.
K sk3ameHy wiu 3a4eTy CTyJIEHT JOIMYCKAITCS MPU HATUYUK 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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