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Buzuposanue PILJI nis1 ucnoiHeHusi B ouepetHoM yueOHOM rogy

K.(b-M.H,ipoddecop, uranyros C.X. 2020 r.

Pabouas mporpamma nepecMoTpeHa, 00CyKAeHa 1 0100peHa JIs
ucnoyiHenus B 2020-2021 yueOHOM roay Ha 3acegaHuu Kadeapsl
DU3UK0-MaTEMATHYECKHE JTHCHUIIHHbBI

[Iporokomor 2020r. Ne
3aB. kadenpoii k.¢-m.H,npoddecop, [luranyros C.X.
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Du3nK0-MaTeMaTHYECKHE JTHCIUILIHHBI

IIpoTtokoin ot 2021r. Ne

3aB. kadenpoii k.¢-m.H,npoddecop, [luranyros C.X.

Buzupoanue PIIJ] nis1 ucmoiHeHus1 B 04epeHOM Y4eOHOM IOy
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Pabouast mporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa s
ucnoyiHenus B 2022-2023 yueOHOM roay Ha 3acegaHuu Kaheapsl
Du3nKo-MaTeMaTHYeCKHe JTHCIUILUIHHDI

IIpotokomor 2022r. Ne
3aB. kadenpoii k.¢p-m.H,npoddecop, [luranyros C.X.

Buzuposanue PIIJI nnst ucnotHeHusi B ouepetHoM yueOHOM rogy

K.(-m.H,ipoddecop, Huranyros C.X. . 2023 r.

PaGouas mporpamma rmepecMoTpeHa, 00CykIeHa 1 0A00peHa st
ucnoyiHenus B 2023-2024 yueOHOM roay Ha 3acegaHuu Kadeapsl
Pu3nko-MaTeMaTHYeCKHe JTHCIUILIMHBI

IIporokomor __ 2023r. Ne
3aB. kadenpoii k.¢-m.H,npoddecop, [luranyros C.X.



1. HIEJIX OCBOEHUA JTUCHUTIINHBI

11

Hoy4yeHue 0a30BbIX 3HAHUH U (POPMUPOBAHHE OCHOBHBIX HABBIKOB HCIIOJIB30BAHUS MATEMAaTHIECKOTO aHAJIN3a, THHEHHOMH
anreOpbl, aHATMTUYECKON T€OMETPHUHU, TEOPUH BEPOSITHOCTEH U MaTEMaTH4eCKOW CTATUCTUKH, HEOOXOIUMBIX JJISl pEIICHHS
TEXHHUYECKUX 33a71a4, BO3HUKAIOUIUX B IPAKTUYECKOH JESATEIbHOCTH COOTBETCTBYIOIIEIO HANIPABICHUS TIOATOTOBKH;

1.2

Pa3BUTHEC JIOTUYCCKOTO MBIIJICHUS, CITOCOOHOCTH MaTEMAaTUYECKOTO MOJACINPOBAHUS TEXHOJIOTUICCKUX IIPOLECCOB;

1.3

q)OpMPIpOBaHI/Ie HCOGXOHI/IMOFO YPOBHHA MaTeMaTH4EeCKOM TIOATOTOBKHU IJI OBJIaACHUS U IIOHUMAaHUS APYTruxX
MaTEMAaTHICCKUX OUCHUIUINH HAIIPaBJICHUSA ITOATOTOBKH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

uxn (pa3gen) OOIT:

b1.0

21

TpeGoBaHus K NpeABAPUTEIbHON NOATOTOBKE 00y4alOLIerocs:

2.11

OcBOeHME JaHHOW JUCIMIUTMHBI OCHOBBIBACTCS HA 00bEME 3HAHUI, YMEHHI U CTETICHH BIIAJICHUSI MATEPHAJIOM CpEIHEH
HIKOJIBI WJIM COOTBETCTBYIOIINX MaTeMaTHYECKUX JUCHIUILUIMH CPeTHEro NpodecCHOHAILHOr0 00pa30BaHus; TUCIUIUINH
"AnreOpa U Hayana MaTeMaThdeckoro ananuza", "I'eomerpus’.

2.2|IucuMNINHBI H MPAKTHKH, VI KOTOPBIX 0CBOEHHE JAAHHOM THCHHILIHHBI (MOYJI51) HEO0XOUMO KaK

npeamecTreyroniee:

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCITUIIJIMHBI

(MOZYJIS)

YK-2: Cnioco0eH onpeaeasiTb KPyr 3aa4 B paMKaxX MOCTABJIEHHOI 1[eJId M BLIOMPATh ONTHMAJIbHBIE CIOCO0OBI UX pellleHusl,

HCxoas u3 )IeﬁcTBleH.lPIX NnpaBOBbIX HOPM, UMEKOIIUXCH PECYPCOB H orpal-m'{el-mﬁ

3HaThb:
Vposenb |  |(hyHIaMeHTaNbHbIE pa3/eibl BRICIIEH MaTEMAaTHKN, METOABI MATEMATHIECKUX PACCYKACHUHA 1 alTOPUTMBI PEIICHUS
CTaHAAPTHBIX 33Ja4 B paMKax [IOCTAaBICHHON 1ieIH
VYpoBeHb 2 |METOABI M CPEICTBA BhICUIEH MAaTEMAaTUKH, UCIIOJIb3yEeMbIe JUIS IPUHSITHUS ONTUMANIbHBIX PELICHUH, UX
KJaccu(uKaImoo, 0COOCHHOCTH U CTETIeHb 3PPEKTUBHOCTH.
VYpoBeHb 3 |METOMBI M CPEICTBA BEICIIECH MaTeMAaTHKH TEOPETHIECKOTO M SKCIICPHMEH-TAIBHOTO UCCIICIOBAHNUS B 00JIaCTH
IIPUHATHS ONTUMAJBHBIX PELIEHUH; 0COOCHHOCTH METOAO0B, HCIIOJIb3yEMbIX IIPU PEIICHUU MPodeccnoHaIbHBIX 3a/1au.
Ymern:
VYpoBeHb |  |pemaTs THIIOBBIE 3aJ{a49H IT0 OCHOBHBIM pa3JiellaM Kypca, HCHONIB3Ys METOIBI BBICIICH MaTEeMAaTHKHU JJIsI HAXOXKICHUS
ONTUMAJIbHBIX PELICHUI
VYpoBeHb 2 |IPUMEHATH METOJIbI U CPECTBA BBICIICH MaTeMaTHKHU, UCTIOIb3YEMbIe I IPUHATHUS ONTUMAJIBHBIX PEIICHUH,
KITacCU(UINPOBATh, BEIBIATH X OCOOCHHOCTHU U CTEHEHb 3(Q()EeKTUBHOCTH.
VYpoBeHb 3 |IPHMEHSATH METOBI M CPECTBA BBICIICH MaTEMATHKN TEOPETHIECKOTO M 3KCIIEPUMEHTATBHOTO MCCIIEJOBAHMS;
BBIOMpaTh Hanbonee 3(heKTUBHBIC U PAlMOHATIBHBIE METO/ABI PEIICHNUS 3a1ad, UCXOIs U3 UMEIOIIUXCS PECYPCOB U
OrpaHUYEHUN
Baaners:
VYpoBerb | |6a30BBIMH 3HAHHSAMU B 001acTH (DYHIAMEHTANBHBIX Pa3/IeNIOB BEICIIEH MAaTEMaTHKH JUTS PEIICHHS CTaHIAPTHBIX
3a7a4 B 00beMe HEOOXOAUMOM IJIs BEIOOPA ONTUMAIBHBIX CIIOCOOOB PEIICHHUH.
VYpoBeHb 2 |METOAAMH U CPEICTBAMHM BBICIIEH MAaTEMaTHKH, UCIIOIb3YIOIMMUCS ATl HPUHATHS ONTUMAJIBHBIX PELICHHH;
HaBBIKaMU BEIOOpa Hambouee 3()(eKTHBHBIX U PAIIHOHATBHBIX METO/IOB.
VYpoBeHb 3 |METOmAMH M CpEACTBAMH BBICIIEH MaTEMaTHKH TEOPETHIECKOTO U SKCIICPHIMEHTAIBHOTO HCCIICAOBAHNS; HABBIKAMHU

BBIGOpa Hanboiee 3(1)(1)6KTI/IBHLIX U pallMOHAJIbBHBIX ME€TO0B, UCITOJIb3YEMBIX IIPHU PCIICHUH ITOCTABJICHHBIX 3a1a4.

OIIK-1: Cnoco0eH pemiaTh 3aa4u NPoghecCHOHATBHOM 1eITeIbHOCTH HA 0OCHOBE HCIO0JIb30BAHUS TEOPETHYECKHX U

MNPaAKTHYE€CKUX OCHOB €CTECTBCHHBIX H TEXHUYECKHUX HAYK, a4 TAKIKE MATEMAaTHYECKOI'0 anmaparta

3HaTh:

VYposenb | |byHnameHTa bHBIE NOHATHA AUCLUILINHBI, aHAIUTHYECKHE CBOWCTBA T€OMETPUYECKUX OOBEKTOB;IEHCTBUS Ha/l
BEKTOPaMM;0CHOBHBIE CBOIMCTBA (DYHKIMI, METOBI PEILICHHUS CHCTEM JIMHEHHBIX YpaBHEHUH;BBIYUCICHUS IPEIEJIOB,
i (hepeHIIPOBAHUS U HHTETPUPOBAHHS; OCHOBHBIC MPHUIIOKEHUS 00BEKTOB TUCIUILIHHEL, UX CBOMCTB, ONepaliii 1
METOJIOB B MPO(YECCUOHAIBHON AEATEILHOCTH (AITOPUTMBI M (POPMYJIBL);

VYpoBeHb 2 |TeOpEeTUUECKUE OCHOBAHUS MOHATUH, CBOICTB, onepanuil 1 METO0B BBICILIEH MaTEMaTUKU; TEOPETHUECKUE OCHOBBI
MIPWIOKEHUH OOBEKTOB JUCLMILUINHEL, X CBOHCTB, OMEPAIMii, METOIOB M OCHOBEI MOAEIUPOBAHUS B
npodeccuoHanbHON AESITEeNbHOCTH;

YpoBenb 3 [uncrneHHbIe METOABI pellIeHHs 337]a4 U OCHOBHBIE IPUHIUIIBI HCIIOJIH30BAHUS MaTEMAaTHUECKOTO armapara B
npodeccnoHanbHON IESTENEHOCTH .

Ymern:
VYpoBenb | [camocTOsITEIBHO UCTIONB30BATh ANNApaT JIMHEHHOW anreOpbl, aHATUTUYECKOH TeOMETPHU 1 MAaTEeMaTHYECKOTO

aHajIn3a, paClIupsATb CBOU MaTEMAaTUYCCKUC [TIO3HAHUS.




METOJJaMU MaTCMAaTUYCCKOI0 aHaInu3a Ipu pCIICHNU y‘{e6H0-HpO(l)eCCI/IOHaHI)HLIX 3ajay,

YpoBeHb 2 |caMOCTOSTEIHHO HCIOIB30BAaTh MaTEMAaTHUECKHI anapar Ipy U3Y4eHUH APYTHX AUCIMIUIMH U B X0/1e
npodeccnoHanbHON ASSTENEHOCTH;

YpoBeHb 3 |MpaKkTHYECKH UCTIOJIB30-BaTh allapar JIMHEWHON anreOppl, aHATUTHYECKONW TEOMETPUH 1 MaTEMaTHYeCKOTO aHaIM3a
B TEXHHUYECKHX MPHIOKECHHUSAX.

Baagers:

ypOBeHL 1 METOJaMHU MaTeMAaTUICCKOTO allrapara npu peueHun y‘IeGHO-HpO(i)eCCI/IOHaHLHLIX 3ajJga4,

YPOBEHL 2 MCTOJaMHU MaTEMATHYCCKOT'O OIMMCAaHUA CI)I/I3I/I‘-ICCKI/IX SIBJICHUH U IIPOIICCCOB, HABBIKAMH U METOAaMH PCIICHUA 3a1a4
us3 06H_[eI/IH>I(€HepHI)IX u HpO(i)I/IJ'ILHLIX JAUCHUIUIMH C IIPUBJICYCHUEM allllapaTta JIMHEHHOMN anre6p1>1, aHAJIUTUYCCKOMN
TCOMCTPUHN U MATEMATUYCCKOI'O aHAJIN3a,

ypOBeHL 3 YHCJICHHBIMH METOAaMHU PEIICHU, HAaBbIKAMH ITOCTPOCHUS MATEMATUYCCKIX MOJIeJICH 10 I/I3y‘{aeMOI71 JUCIHUITINHE.

B pe3yabTaTe 0CBOCHUA AUCHHUIIIMHBI 06yqam1um”4ca HOJIZKEH

3.1|13uaTh:

3.1.1|pyHnameHTaNbHBIE OCHOBBI BBICIICH MaTeMaTHKH (OCHOBHBIC ITOHSATHS, CBOWCTBA, METOJIbI);

3.2|Ymerh:

3.2.1|npuMeHsTh OCHOBHBIE METOBI BBICIIIEH MATEMATHKH B PaMKax JUCIUTUIHHBI U TSl PELICHHSI OCHOBHBIX MPO(MECCHOHATBHBIX
3a1a4;

3.3|Baanern:

3.3.1|HaBbIKaMH UCTIOIB30BAHMUS AMIAPATA BBICIICH MATEMATHKU B paMKax JUCHUILIA-HBI U IIPHA PELUICHUH OCHOBHBIX
npogecCHOHANBHBIX 33]1ay;

4. CTPYKTYPA U COJEP KAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HanmeHoBaHue pa3nenos u tem /Buj | Cemectp / | Yacos | Komneren- | JIuteparypa | Hure | Ipumeuanue
| 3aHATHA 3aHATAA/ Kvpe 1070 DAKT.
Pazpen 1. Anredpa MaTpun
11 Marpuna: onpesiesieHie, OCHOBHbIE 1 1 J1.3J12.2 0
CBOIICTBa, PAaBEHCTBO MATPHI], 24 35

pa3MepHOCTb, KBaJpaTHasi, CAMHUYHAS,
HEBBIPOXKJICHHAS! MAaTPUIIBI.
Onpexenurenu BTOPOTo, TPEThEro
MopsiiKa U UX cBoMcTBa. JInHeliHbIe
onepauun ¢ marpuuamu. Onepanus
yMHOXeHHs Matpui. O0paTHas
MaTpuIia: OIpesesIeHNe, CBOICTRa,
ITOPUTM BBIUKCIIEHU. Pemenne
MaTpPUUHBIX ypaBHEHUN. PaHr MaTpuLbl.
Teopema o panre, u criocoObl ero
onpeneneHus. OnpenenuTent N-ro
MOpsiZIKa ¥ UX CBOWCTBA. Paznoxenue
OMpEeIeNIUTES 10 CTPOKe (CToIIOoNY).

1.2 BrrunciieHue onpenennTenei 1 1 JI1.6 J11.3712.2 0
pasyioKeHHeM 10 cTpoke (cTonoiy), 24
MOHM)KEHHE MOPS/IKA ONpeeTUTEIeH.
JIuneiiHble oniepanuy HajJ MaTPULIAMHU.
YmHoxenue matpuil. O6patHas
MaTpuIa.

Onpezenenue paHra MaTpUIIbl, peLIeHHe
MaTpPUYHBIX ypaBHEHUN

1.3 BerruunciieHue onpenennTenei 1 10 JI1.6 J11.3712.2 0
pasioKeHHeM 110 CTpoke (cTonoiy), €|
MOHIKEHHE TIOPSIKA ONPEIETUTENEH.
JIvHelHBIE OMEpAIU HAJl MATPUIIAMH.
Ymuoxenue matpul,. O6paTHas
MaTpuIia.

Omnpenernenue paHra MaTPHUIIBI, PEIICHAE
MATPUYHBIX YPABHEHUIT

Pazgen 2. CucreMbl JIHHEHHBIX
ajredpanvecKux ypaBHeHHUit




2.1

Pemienue cucreM JIMHEHHBIX YpaBHEHUI
MeTonoM Kpamepa, Mmetoiom oOpaTHOM
Matpuibl, MetooM ["aycca. [Tpunoxenus
Metoza ["aycca: BeIUMCIICHHE paHra
MaTpHll, BEIYHCICHUE ONpeIeIUTeNeH,
BBIYHCIICHHE 00PAaTHOW MaTPHIIbL.
OyHaMeHTaNbHas cUcTeMa peIleHHH.
basucHoe u onopHoe perieHre cucTeM
JMHENHBIX ypaBHEHUM.

Pemenue o1HOPOAHBIX CUCTEM JIMHEHHBIX
ypaBHeHHUH. Perienue 0THOPOAHBIX CUCTEM
JTUHEHHBIX YpaBHEHUH.

/J1ex/

JI1.3J12.2
0133 56

2.2

Pemenune cucreM NuHEHHBIX YpaBHEHHH
MeTonoM Kpamepa, MmeToiom oOpaTHOM
Mmatpuusl, [Ipunoxenns merona I'aycca:
BBIYHCIIEHUE PAHTa MATPHLI, BEIUUCICHHE
oTpeIeNIUTeNCH, BBIYUCIICHHEe 00paTHOU
MAaTpHIBL.

OyHaMeHTallbHAs CUCTEMA PEICHU.
bazucHoe u onopHoOe pelieHne CucTeM
JIMHENHBIX ypaBHEHUI.

Pemenne 01HOPOIHBIX CUCTEM JIMHEHHBIX
YpaBHEHHH.

Mp/

JI1.7 J11.6
JI1.3J12.2
92

2.3

Pemenne cucteMpl THMHEWHBIX ypaBHEHHHA
no npasuity Kpamepa. OOmias Teopust
peIICHHEe CUCTEMbI JIMHEHHbIX
anreOpandeckux ypaBHeHUi. Teopema
Kponekepa-Kamemm. Pemenune cucrem
JMHENHBIX ypaBHeHUH MeTonoM ["aycca.
IIpunoxxenue merona ["aycca.
@DyHaMeHTalbHas CUCTEMA PEILIEHHH.
BasucHoe u onopHOE pelieHue cucreMm
JIUHEHHBIX ypaBHeHuil. /Cp/

10

JI1.3J12.2
31 56

Pa3nen 3. JIuneiinble MPOCTPaHCTBA H
onepaTopsl

3.1

Onpezenenue N — MEPHOTO BEKTOPA,
JMHEWHBIE ONEpalluy U CKaIIPHOE
npoussesneHue. OnpenesneHue BEKTOPHOTO
U JMHEHHOro HpPOCTPaHCTBA, OCHOBHBIE
ornepauuu 1 akcuomsl. [Ipumepsl
BEKTOPHBIX U JINHEHHBIX IIPOCTPAHCTB.
JIuneitHas 3aBUCUMOCTb ¥ HE3aBUCUMOCTh
CHCTEMBI BEKTOpPOB. PazmepHOCTS 1 Oasuc
JIMHEHHOTO NPOCTPaHCTBA.
IIpeobpa3oBaHue KOOPAMHAT MIPU NIEPEXOIE
K HOBOMY 0a3ucy. JInHeiHbIe onepaTopsl u
JIeCcTBHS HaJd HUMH. MaTpuua JMHEIHOTO
oneparopa. Ca3b MEX/y MaTpULIaMU
JMHEHHOro onepaTopa B pa3IU4HBbIX
6asncax. EBKIMIOBBI IPOCTPAHCTBA.
OproHopMmupoBaHHbli 6a3uc. [Ipouece
optoronanmuzaiuu. /Cp/

10

JI1.3712.2

3.2

JIvHeliHble onepaTopsl U ACUCTBUS HAL
HUMH. MaTpuia TMHeHHOTo omepaTopa.
CBsI3b MEXy MaTpHLIAMH JTHHEHHOTO
oreparopa B pa3nuuHbIX 0azucax. /TIp/

JI1.3J12.2

Pa3nen 4. BekTopnas aaredpa
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Bexropsl: onpeneneHue, MOayIlb,
JMHEHHBIE OTIePaliy ¢ BEKTOPaMH,
YCIIOBHE KOJUIMHUAPHOCTH BEKTOPOB.
Omnpenenenre TMHEHHONW 3aBUCUMOCTH.
OpTOHOPMHUPOBAHHBIN 0a3UC, PA3IOKEHUE
BEKTOPa, KOOPAWHATEI BEKTOPA,
JIMHEWHBIE OTIepaIliy HaJl BEKTOPAMH B
KoopauHatHOU Gopme. CralsipHOE
MIPOM3BEICHHE BEKTOPOB: OIpeeIIeHNE,
CBOCTBA, CKaJSIPHOE IIPOU3BEICHUE B
KOOPIMHATHOU opMe, IIPUIIOKEHHUS.
BekTopHOe Mpou3BeIeHNE BEKTOPOB:
oImpezieNieHNe, cBoiicTBa, BekropHoe
NpOU3BE/ICHNE B KOOPANHATHOM hopme,
npuioxeHus. CMelaHHOe MPOU3BeIeHHE
TpEX BEKTOPOB: OIpeJieNIeHNe, CBOMCTBRA,
CMEIIaHHOE NPOU3BENICHHE B
KOOpIHMHATHOH (hopme, MPUITOKEHUS,
YCIIOBHE KOMIUTaHAPHOCTH. /JIek/

1.4

4.2

Jluneitnpie onepannuy ¢ BEKTOPaMH,
yCIIOBHE KOJJIMHUAPHOCTH BEKTOPOB.
OpTOHOPMHUPOBAHHBIHN 0a3HC, Pa3IoKeHNE
BEKTOpa, KOOPAUHATH! BEKTOPA,
JIMHEHHbIE ONepalluy HaJl BEKTOpaMH B
KOOpIMHATHOU opme.

CkasnsipHO€ IPOU3BEICHNE BEKTOPOB:
CBOICTBA, CKAJSIPHOE IIPOU3BEJICHUE B
KOOpAMHATHOH (hopMe, MPUIIOKEHHS
CKaJIIPHOTO IPOU3BEICHHU.
BexropHoe npousBeieHrEe BEKTOPOB:
CBOMcTBa, BexTopHOE NpousBesieHNe B
KOOpAMHATHOH (hopMe, MPUIIOKEHHS
BEKTOPHOT'0 [IPOU3BE/ICHUSI BEKTOPOB.
CMmerIaHHOE NPOU3BEACHUE TPEX
BEKTOPOB.

Mp/

1.4

4.3

JIuneiiHble onepaliuy ¢ BEKTOpaMH,
yCJI0BHE KOJJIMHUAPHOCTH BEKTOPOB.
OpToHOPMHPOBaHHBI 6a3uc,
pa3—II0KeHHEe BEKTOPa, KOOPIUHATEI
BEKTOpa, JIMHEHHbIE ONepaluy HaJ
BEKTOPaMH B KOOPIHHATHON (opme.
CkansipHOe IPOU3BECHUE BEKTOPOB:
CBOICTBA, CKAJSIPHOE IIPOU3BEJCHUE B
KOOpAMHATHOH (hopMe, IPUITOKEHUS
CKAJISIPHOT'O IIPOU3BEICHHU.

/Cp/

10

J1.4

Pa3nes 5. AHasmmTHYeCKasi TeOMeTpHs

51

IIpsimast Ha TIOCKOCTH, B3aUMHOE
pAacIoJIOKEeHUE MPSIMBIX HA TIOCKO CTH,
TOYKH HepeceueHus. Kpussie BToporo
nopsizka. [TonsipHas cuctema KOOpIMHAT.
IInockocTh U npsiMast U B IPOCTPAHCTBE.
YpaBHEHME IIIOCKOCTH U IPSIMOH B
MIPOCTPAHCTBE, B3aUMHOE PAaCIIOJIOKECHUE
TUIOCKOCTEH, MPSIMBIX, TOUKH UX
nepeceuenus. [loepxaoctu. Onpenenenue
runepriockocty. JInneiiHple HepaBeHCTBA
u croco0 ux pemreHus. /JIex/

JI1.4J12.2




5.2

[IpsiMas Ha TIOCKOCTH, B3aUMHOE
pAacroioKeHHe MPSAMbBIX Ha MIIOCKO"CTH,
TOYKHU NepecedeHus. Pemenue 3aqay Ha
tockocTH.KprBbIe BTOporo mopsaka.
[onspHas cucrema KOOpAUHAT.

Pemenne THHEHHBIX HEPABEHCTB U CHCTEM
JIMHEHHBIX HEPAaBEHCTB.

Mp/

J1.4J12.2

53

[T10CcKOCTh U MpsIMasi U B IPOCTPAHCTBE.
VYpaBHEHHE TUIOCKOCTH U TIPSIMOI B
MPOCTPAHCTBE, B3aUMHOE PACIIOJIONKECHHE
IUTOCKOCTEH, IIPSMBIX, TOUKH UX
nepeceuenus. [losepxuoctu. /Cp/

10

J1.4J12.2

Paznen 6. Teopus npenesioB

6.1

OCHOBHBIE ANIeMEHTapHbIE (QYHKINH, UX
xapakTepucTHkd. CriocoObI 3aJaHus
¢ysximn. [TonsgpHas cucTemMa KOOpIWHAT.
Ipenen Gpyukimu. beckoHeuHO Masbie U
OeckoHeuHo Oosnbinue ¢pyHKmu. CBoiicTBa
npenenoB. PackpeiTue

HeoIpeeleHHoCTell. 3ameuaresibHble
npenensl. HempepsIBHOCTD (YHKIHIT 1 BUABI
Touek paszpbiBa GpyHkuuu. /Jlex/

J1.7J11.2

6.2

OyHKIUH, HX 00JIACTH ONpeaeIeHHs,
CBOICTBA JIEMEHTAPHBIX (HYHKIIMH,
npeoOpaszoBanue rpadukos. Beruncienue
npezenoB. PackpeiTie HeonpeneaeHHOCTeH.
CpaBHeHHe OeCKOHEYHO MaJibIX. Touku
paspbiBa pynakuuu. /TIp/

J1.7J11.2

6.3

Beoruncnenue npenenos. PackpsiTue
HeompezeneHHocTel. Mccnenosanne
HETIPEpHIBHOCTH (YHKIMH, KIaccuuKanus
ToueK paspsiBa. /Cp/

10

JI1.7J11.2

Pazgea 7. IlpousBoanas

7.1

3agaun, NpUBOISIINE K IOHATHIO
Ipou3BoIHOI. OnpeeneHne IpoU3BOJHOMN.
I'eomerpuyeckuii 1 pu3HMIecKuil CMbICT
npou3BoHoil. Tabauna npou3BoIHBIX.
IMpasuna auddepeHpoBanus 1
BBIYMCIIEHHE NIPOM3BOAHBIX. [Ipon3BoaHas
cnoxxHo ¢pyHkuun. /Jlex/

J1.5

7.2

Brrancnenne nporn3BogHBIX 1-To mopsiaka.
Pemenwe mpukitagHbIX 3a1a4, MPU IIOMOIIU
pou3BoHbIX. /I1p/

J1.5

7.3

BeorurcrieHre Npou3BOAHBIX |
i depenmanos 1-ro mopsiaka. /Cp/

10

J1.5

7.4

IMonroroska k 3auety /Cp/

20

7.5

[IpousBogHas napamMeTpUIECKH 3aaHHON U
HEsIBHO 33laHHON QyHKInH. TeopeMsl
®epma, Pomus, Jlarpamka, Ko, [Tpaswiio
Jlonurans. IIpou3BoaHBIE BEICIINX
nopsiakoB. Auddepenima.
Juddepeniyansl BEICIINX MTOPSIIKOB.
®opmyna Teiinopa. /Jlex/

7.6

Huddepenpan 1 nopsaka. Beruncnenne
HPOU3BOIHEIX U TU((EpeHIHAIOB CTAPIINX
nopsaakoB [Ipasuno Jlonmurans. Berancnenne
npuOIkEHHBIX 3HaueHuil Qynkiuii. /TIp/

7.7

BrrancieHue mpou3BOIHBIX CTAPIINX
nopsaakoB [Ipasuno JlonuTans. Berancnenne
npuOIkEHHBIX 3HaueHuit Gpynkuuii. /Cp/




Paznen 8. UccinenoBanue pynkumii u
NMOCTpoeHue rpadpuxkos

8.1

ITpousBogHas 1 MOHOTOHHOCTH (DYHKITHH.
Okcrpemymbl. HeoOxonumele,
JOCTaTOYHBIE YCIOBHS SKCTPEMyMa.
BEIMYKIIOCTE U BOTHYTOCTH (DYHKIIUH.
Touku nepernba. ACUMNTOTHI Tpaduka.
Cxema uccienoBanus Gpynkiuu. /JIex/

J1.7 J11.2
24 95

8.2

MOHOTOHHOCTb (YHKIIHIA, OTIpeIeTICHUE
TOYEK IKCTPEMYMA 1 IKCTPEMYMOB
¢byukuuit. Hanbosbiiiee 1 HanMeHblee
3HaYeHUs (PYHKIUK HA MHOXKECTBE,
MIPUKJIAHBIE 331a4H, BBITYKIOCTh rpaduka
GbyHKIMU, TOUky neperuda. Haxoxaenue
acumntot. [Tocrpoenue rpadukos. /TIp/

J1.7 J11.2

8.3

MOHOTOHHOCTb (YHKITHIA, OTIpeIeTICHUE
TOYEK HKCTPEMYMa U HIKCTPEMYMOB
¢yukuuit. Hanbosbiiiee 1 HanMeHbIIee
3Ha4YeHMs (PYHKIIMU Ha MHOXKECTBE,
MIPUKJIAIHBIE 331a9H, BBITYKIOCTh rpaduka
¢bynkuuy, Touku neperuda. Haxoxaenue
acumnTorT. [Toctpoenue rpadukos. /Cp/

J1.7J11.2

Pazgen 9. ®yHKIMU MHOTHX
nepeMeHHbIX

9.1

YacTHoe U IOJIHOE IpUpaleHue QyHKIUN
IBYX TepeMeHHBIX. HempephIBHOCTD
(YHKIIUU HECKOJIBKUX I1€PEMEHHBIX.
YacTHbIe TPOU3BOTHEIE.

[Tonnoe npuparienye 1 MoIHbII
nuddepennuan. [TomHas npousBoaHAS U
MOJTIHBIH quddepeHiunan cioxHo
¢bynkuuu. YacTHble IPOU3BOAHBIE
Pa3IHYHBIX MopsaKkoB. [Ipon3BoaHas 0
HarnpaslieHH10. ['paueHT.

DKCTpeMyMbI (QYHKINH HECKOJIBKUX
NIEPEMEHHBIX. Y CIIOBHBIE DKCTPEMYMBI.
/JTex/

JI1.7 J11.2J13.1
0133 56

9.2

YacTHOe U MOJHOE TpHpanieHue GyHKINA
JBYX MEpEeMEeHHbIX. HenpepbIBHOCTD
(YHKIIMN HECKOJIBKUX ITePEMEHHBIX.
YacTHble IPOU3BOJHBIE.

[TonHOE NpHUpanieHre U MOIHBIN
nuddepenuan. [TomHas npou3BoaHAS U
oJHbIN nuddepeHnan cnoxHon
¢yHkuuu. YacTHbIC IPOU3BOHBIC
pas3IMUHBIX MOpsAAKoB. [Ipon3BoHast 1Mo
HarnpasiieHH10. ['paueHT.

OKcTpeMyMbl QYHKIIMU HECKOJIBKUX
MIEPEeMEHHBIX. Y CIOBHBIE SKCTPEMYMBI.
Mp/

J1.7
0133 26




9.3

Onpenenenne GpyHKIME MHOTUX
MepeMeHHbIX. | eomeTpuaeckoe
n3o0pakeHne QyHKIMH ABYX EPEMEHHBIX.
YacTHoe ¥ TIOJIHOE NpupalieHne GyHKIn
JBYX IepeMeHHbIX. HenpepbIBHOCTD
(YHKIIMY HECKOJIBKUX IT€PEMEHHBIX.
YacTHble TPOU3BOIHbIE.

[TomHoe mpuparienye 1 MoIHbII
muddepennuan. [TomHas npousBogHAsS 1
MOJTHBIH quddepeHinan cnoxHon
¢yHkuuyn. YacTHeIe IPOU3BOIHBIE
Ppa3IHYHbIX MopsakoB. [IponsBoaHas o
HAINpaBJIeHHIO. [ paueHT.

DKCTpeMyMbl QYHKINHU HECKOIBKHX
MIEPEMEHHBIX. Y CIIOBHBIE SKCTPEMYMBI.
/Cp/

JI1.7 J11.2
01052

Paznen 10. UuTerpanbHoe ucHucjieHne

10.1

HeonpeneneHnHslil HHTErpal:
repBoOOpasHasi, HOHSATHE
HEOIpeeJIeHHOT0 UHTEerpaa, CBOHCTBa
HEOIpeIeTICHHOTO HHTeTpaa, Tabnuia
OCHOBHBIX MHTEIPaJlOB, UHTETPUPOBAHHE
oJIBeICHUEM 101 3HaK auddepenuana,
UHTETpUPOBAHUE II0 YacTsIM, 3aMeHa
NepeMeHHBIX (OCHOBHBIE ITOJICTaHOBKH:
UHTETPUPOBAHNE UPPALIMOHANIBHBIX U
TPUTOHOMETPHUYECKUX BBIPAKEHHUH),
UHTETPUPOBAHHE APOOHO-pAlOHAIBHBIX
BBIpAKEHUI.

OmnpeneneHHblil HHTErpal: 3a1ada o
HaXO0KJICHUH IUIOIIAAN KPUBOJINHEHHOM
Tpanceuuu, MOHATHUA HHTCFpaHbHOﬁ CYMMBI
W OTIpeNeNICHHOT0 HHTEeTpaa, CBOHCTBA
OIIpEIETIEHHOTO UHTETpalla, 3aMeHa
MepeMEHHBIX U HHTETPUPOBAHUE MO YACTIM
OIIpEIETIEHHOTO UHTETpala,
reOMEeTpHYECKUE U MEXaHNIECKHE
TIPUIIOKEHUS OTIPEICTIEHHOTO HHTETpaa.
HecoOcTBeHHBII HHTETrpaj: HOHITHE
HecOOCTBEHHOTO MHTErpajia, HHTEerpabl 1-
ro U 2-T0 poja, CXOAUMOCTh
HecOOCTBEHHOTO MHTETrpajia, METOIbI
uccie0BaHus HeCOOCTBEHHOTO HHTETpala.
/JTex/

JI1.7J11.2
92




10.2

Heomnpenenennslii uHTErpa:
nepBooOpa3Hasi, HOHATHE HEONPEAECTIEHHOTO
MHTErpalia, CBOMCTBa HEOIPECIICHHOTO
MHTETpana, TabI1LIa OCHOBHBIX HHTEPAJIoB,
WMHTETPUPOBAHUE MOJIBEACHUEM I10]] 3HAK
muddepeninana, UHTETPUPOBAHUE 110
4acTsM, 3aMeHa IEPEMEHHBIX (OCHOBHBIE
MOACTaHOBKU: HHTETPHPOBAHUE
UPPaLMOHANBHBIX U TPUTOHOMETPHYECKHX
BBIP@XEHHI ), HHTETPUPOBaHNE
JPOOHO-PaOHAILHBIX BBIPAKEHUH.
OmnpeneneHHbI HHTETPa: 3a1a4a O
HaXOKICHUH TUIOIIAAN KPUBOJIMHEHHON
TpaneLyy, HOHATHS HHTETPaIbHOH CyMMBI 1
OIIpeJIeNIEHHOTO UHTErpaia, CBoiicTBa
OIIpEACIEHHOTO HHTETpasa, 3aMeHa
MEPEMEHHBIX U HHTEIPUPOBAHUE IO YACTAM
OIIpEeIEIEHHOTO HHTEeTpaa,
TeOMETPUUYECKUE U MEXaHHIECKHUE
MIPUJIOKEHUSI OTIPENIEIIEHHOTO HHTETpaia.
HecoOcTBeHHBIIT HHTETPAN: IOHATHE
HECOOCTBEHHOTO MHTErpaJa, UHTErpajbl 1-
T0 ¥ 2-TO poja, CXOANMOCTh
HECOOCTBEHHOTO MHTETrpaJia, METOJIbI
WCCIIeIOBaHMUS HECOOCTBEHHOTO HHTETpaa.
Mp/

J1.7J11.2
0133 56

10.3

Heomnpenenennslii unTerpain:
nepBooOpa3Hast, MOHATHE HEONPEAEICHHOTO
UHTETrpaa, CBOHCTBA HEOIPEIEICHHOTO
MHTETpaa, TabInIa OCHOBHBIX HHTETPAJIOB,
HHTCTPUPOBAHUC MMOABCACHUEM I10]] 3HAK
JuddepenIana, HHTETpUPOBaHHUE 110
qacTsM, 3aMCHa IMEPEMEHHBIX (OCHOBHbIe
HOACTAHOBKU: HHTEIPHUPOBAHUE
HMPpPALMOHAIILHBIX U TPUTOHOMETPUYECKUX
BBIPAXKEHHI), IHTETPHPOBAaHUE
JPOOHO-PaMOHATLHBIX

BIpakeHHH. OIpeieeHHbII UHTErpa:
3a7a4a 0 HaXOXKACHHUH IIJIOIAU
KPHUBOJIMHEHHON Tpanenuy, MOHATHA
UHTETPaIbHON CyMMBI U OIPENIEICHHOTO
UHTErpaa, CBOMCTBA ONPENEICHHOIO
MHTETpaa, 3aMeHa IIePEeMEHHBIX U
UHTETPUPOBAHUE 10 YACTSIM ONPEEICHHOTO
HUHTCTpajia, rCOMCTPUICCKUEC U
MEXAHUUYECKUE IIPUIIOKEHUS
ompezaeneHHoro nHrerpaia. HecoGcTBeHHBIH
UHTErpall: IOHATHE HECOOCTBEHHOI'O
UHTErpaJa, UHTerpansl 1-ro u 2-ro poaa,
CXOJUMOCTb HECOOCTBEHHOI'O UHTErpala,
METO/IbI UCCIIEOBaHNS HECOOCTBEHHOTO
unrerpana. /Cp/

J1.7 J11.2
0133 56

10.4

Kpatnbie unrerpainsl. J[BoiiHoi U TpoiHOMH
UHTErpaJisl, MX cBoiicTBa. ['eomeTpuueckuii
U GU3UYECKUI CMBICI KPATHBIX HHTEIPAJIOB.
BblunicieHye KpaTHbIX HHTETPAJIOB B
JIEKapTOBBIX, TIOJIAPHBIX, LIMJIMHPUYECKUX
u chepuueckux KoopauHatax. /Jlex/

10.5

Beoruncnenue kpatHbix naterpanos /Ip/




10.6

KpuBonuHeiinble HHTErpaibl: IOHATHE
KPHUBOJIMHEHHOTO HHTErpana 1-ro poaa (1o
JUIMHE YTH), €r0 CBOMCTBA M BHIYUCIICHHE
(mapameTpuyecKoe, SIBHOE U MOJSIPHOE
Mpe/ICTaBIeHUE KPUBOH
uHTerpupoBanusl ). KpuBonnueiHpiit
UHTErpal 2-ro poja (110 KOOpAHHATaM).
OCHOBHBIE TTOHATHS U ONPEICIICHNS,
CBOICcTBa. BhIuncieHne KpUBOJIMHENHOTO
MHTeTpana 2-ro poja (mapameTpuiecKoe U
SIBHOE TIpe/ICTaBJIEHNE KPUBOi
UHTErpupoBanus) Gopmyia
Ocrtporpazackoro-I'puna, ycnosus
HE3aBUCHMOCTH KPUBOJIMHEHHOTO
UHTErpasia oT GOpMbI MyTH HA IIOCKOCTH,
npu3HaK nonHoro auddepeHiuana Ha
II0CKOCTH. PU3NYECKHUI CMBICIT
KPHUBOJIMHEHHOTO MHTErpaa. /Jlex/

10.7

BerlurciieHe KPUBOIMHEHHBIX HHTETPAIOB
1-ro u 2-ro pona. /TIp/

10.8

IToBepxuoctHbIe HHTETpaNEI | poma. Mx
cBOIicTBa U BhIuncieHue.[ToBepxHOCTHBIE
uHTerpaisl 2 poaa. Mx croiicta u
Berucnenue. Gopmyna Ocrporpaickoro-
T'aycca. ®opmyna Crokca.CkansipHoe 1
BEKTOPHOE I0JI€, TOTOK BEKTOPHOT'O TIOJIs,
JMBEPTEHIIHS BEKTOPHOTO OIS,
COJICHOMJJAJIEHOE T10JI€, IUPKYJIALHUS, POTOP,
MOTeHIHanbHOoe ojue. /JIex/

10.9

BeruncneHne moBepXHOCTHBIX HHTEIPAIOB
1-ro u 2-ro pona. /Tlp/

10.10

Kpatusle, kpuBosnuHeliHble U
HOBEPXHOCTHBIE UHTErpajbl. Beruncnenue
/Cp/

Paznen 11. Inddepennuanbubie
YpaBHEHHUS

111

Juddepennyanbable ypaBHEHHS IEPBOTO
NOpsIKa: TOHATHS AU PepeHIIHaTEHOTO
ypaBHEHMSI, HAYaJIbHBIX YCIOBH, 00IIero u
YaCTHOTO PEIICHHUS], OCHOBHBIE THITBI
JudhepeHInaIbHBIX YPaBHEHUIL: ¢
Ppa3IersIFOUIMMUCS TIePEMEHHBIMH,
OJIHOPOJHBIE, TUHENWHBIE.
JuddepeHnpanbHble ypaBHEHNS BBICIIAX
HOPSAIKOB: YacTHbIE CIIy4aH, IMHEHHbIC
OJHOPOJHbIE U HEOJHOPOIHbIE YPAaBHEHUS,
XapaKTepUCTHUECKOE YPaBHEHUE JTMHEHHOTO
g dhepeHIHaTbHOTO YpaBHEHUSI.

/JTex/

JI1.7J11.2
0133 36

11.2

Jnddepernmanbable ypaBHEHHS IEPBOTO
HopsKa: OHATUS U GEPEHITHATEHOTO
ypaBHEHMSI, HAYaJIbHBIX YCIOBHMH, 00IIEro u
YAaCTHOI'O PEIECHUS], OCHOBHbIE THIIBI
muddepeHInaIbHBIX YPaBHEHUI: C
pa3meIOMUMUCS TTePEeMEHHBIMH,
OJTHOPOJHBIE, TUHEWHBIE.
Juddepennyanbable ypaBHEHUS BBICHINX
HOPSIKOB: YaCTHBIE CIydaH, THHEHHBIE
OJIHOPOJHbIE U HEOTHOPOIHbIE YPaBHEHMUS,
XapaKTePUCTHIECKOE ypaBHEHNE TNHEIHOTO
JudhepeHIaIbHOIO ypaBHEHHUS.

Mp/

J1.2
94 935




11.3

JubdepeHnuanpHble ypaBHEHUS IEPBOTO
nopsiika: NoHATHA A epeHIHaTIbHOTO
ypaBHEHUS, HAYaJIbHBIX YCIOBHH, 00IIET0
1 4YaCTHOTO PEIICHHUS, OCHOBHBIE THITBI
mupbepeHanbHbIX ypaBHEHUIL: ¢
Pa3IeNSIONIIMUCS IEPEMEHHBIMH,
OJTHOPO/HEIE, JINHCHHBIC.
Juddepenipanbapie ypaBHEHUS BBICIIUX
HOPS/IKOB: YaCTHBIC CIIydaH, THHEHHbIC
OJTHOPOJTHBIE 1 HEOTHOPOIHBIE YPaBHEHUS,
XapaKTePHCTHICCKOE YPaBHCHUE
JTUHEHHOTO UG PepeHIINATEHOTO
ypaBHEHUSL.

/Cp/

J1.7J11.2
€)!

Paznen 12. Paabl

12.1

/DKk3amen/

36

Paznen 13. Paabl

13.1

UucoBsle psAbl: IOHATHUS psijia,
CXOJIMMOCTH, PACXOJUMOCTH PsIJia,
CBOMCTBA CXOMASIINXCS PAIOB
HE0OXOIUMBIN TPU3HAK CXOIUMOCTH,
JOCTaTOYHBIN MPHU3HAK PACXOJAUMOCTH,
MIPU3HAKU CXOJUMOCTH (TIPU3HAKH
cpaBHeHus, JJanambepa, Komm),
STAJIOHHBIE PSJIBL.

OyHKIMOHATIBHBIC PSIJIbL: TOHATHS
(YHKIMOHAIBLHOTO psija U 00JacTu
CXO/IUMOCTH, CTETICHHbIC PsiIbL. Psibt
Oypee. /Jex/

13.2

YucnoBsle psiabl: MOHATHS psa,
CXO/IMMOCTH, PACXOJAUMOCTH sz,
CBOMCTBA CXOISIIUXCS PSIOB
HEOOXOIUMBIH MPU3HAK CXOJAUMOCTH,
JOCTATOYHBII MPU3HAK PACXOAUMOCTH,
MIPU3HAKU CXOJUMOCTH (TIPU3HAKH
cpasHenwus, Janmambepa, Kommm),
STAJIOHHBIE PSJIBL.

OyHKIMOHANEHBIE PSIBL: MTOHATHS
(YHKIMOHAIBLHOTO psJa U 00JacTu
CXOJMMOCTH, CTETICHHBIE PSIIBL.

Mp/

13.3

YucioBsle psabl: MOHATHS psa,
CXO/IMMOCTH, PACXOJAUMOCTH sz,
CBOMCTBA CXOJSIIUXCS PSIOB
HEOOXOIUMBIH MPHU3HAK CXOAUMOCTH,
JOCTAaTOYHBII MPU3HAK PACXOAUMOCTH,
MPU3HAKU CXOJUMOCTH (TIPU3HAKH
cpaBHeHus, Jlanambepa, Komm),
STAJIOHHBIE PSJIBL.

OyHKIIMOHATIBHBIC PSIJIbI: TOHATHS
(YHKIMOHAIBHOTO psAja U 006acTu
CXO/IUMOCTH, CTCTICHHBIC PSI/IBI.

/Cp/

Pa3znen 14. DneMeHTHI KOMOMHATOPUKH

14.1

IMousTre (haxTopHraia, MPaBUII0 CYMMBI,
l'lpaBI/IJ'[O l'IpOI/I3BCJICHI/IH, COCOAUHCHUA:
MEPECTAHOBKH, pa3MeIEHHs, COYETAHNUS,
6unom Herorona. /JIex/

JI1.1J12.1J13.1
0133 26

14.2

IousiTue hakropuana, MpaBUII0 CYMMBI,
MPABUIIO TIPOU3BEICHUSI, COCAUHCHUSL:
MePECTAaHOBKH, Pa3MEICHHUs, COYCTAHUS,
ounom Herotona. /TIp/

JI1.1J12.1J13.1




14.3

TonsiTue akTopuana, MPaBuUIO CyMMBI,
HPABUIIO MIPOU3BEICHUS, COCTHHCHUSL:
MIePECTAHOBKY, Pa3MEICHNUS, COYCTAHUS,
ounom Herotona. /Cp/

JI1.1J12.1J13.1

Pa3nen 15. Teopusi BeposiTHOCTeiH

15.1

Crnyuaiinble COOBITHS: COOBITUS
(nocToBEpHBIE, HEBO3MOXKHBIE,
CIIy4aiHbIe), OTIPEACTICHHSI BEPOSITHOCTH
(kmaccuyeckoe, CTaTUCTUIECKOE,
TEOMETPUUECKOE, aKCUOMATUUECKOE),
CBOWCTBA BEPOSATHOCTH, COBMECTHBIE U
HECOBMECTHBIE COOBITHS, CyMMa U
MpOU3BEe/ICHNE COOBITHH, TIOJTHAS TPYIIIIA
COOBITUIA, 3aBUCHMBIE U HE3aBUCUMBIE
COOBITHS, TEOPEMBI BEPOSTHOCTH, TTOTHAS
BEPOATHOCTH, (hOPMyYJIbI THIIOTE3, CXEMA
Beprymm, Teopemsr Jlamnaca.
CiyuaiiHble BeIMUUHBL: JUCKPETHbIE U
HeTIpepbIBHBIE CITy4aiiHble BEIIMYHHBI,
(yHKIMU pacpeieNIeHus], TeOMETPUIECKOe
IIPE/ICTaBIICHHE U YUCIIOBBIE
XapaKTePUCTUKU CIIydaiiHbIX BEJIUYUH,
OMHOMHAJIBHOE paclpe/ieieHue,
pacnpenenenue Ilyaccona, HopMaiabHOE
pacripesiefieHle 1 ero
cBolicTBa.[IByMEpHBIE CIy4aiiHbIE
BEJINYHHBI.

/J1ex/

JI1.7 J11.1
JI1.2J12.1J13.1
€

15.2

Crnyuaiinble COOBITHS: COOBITUS
(mocToBepHEIE, HEBO3MOXKHEIE,
CllydaifHbIe), OIPEIEIICHUS] BEPOSTHOCTH
(kmaccuyeckoe, CTaTHCTHYECKOE,
reOMETPHUYECKOE, AKCHOMATHYECKOE),
CBOJCTBA BEPOSTHOCTH, COBMECTHBIC U
HECOBMECTHBIE COOBITHSI, CyMMa H
HPOU3BEACHNE COOBITHIL, MOTHAS IPyIIa
COOBITHIA, 3aBUCUMBIC U HE3aBUCUMBIC
COOBITHS, TEOPEMBI BEPOSITHOCTH, MTOJIHAS
BEPOSTHOCTB, (POPMYJIBI TUIIOTE3, CXEMA
bepnynnu, reopems! Jlannaca.
City4aiiHble BeIMYUHbL: TUCKPETHBIC U
HENPEPBIBHBIC CIIyYaiHbIC BEIMINHBL,
(YHKLMHK pacIpe/ie/iCHus, TEOMETPHYECKOE
HPEICTABICHUE U YHUCIIOBbIC
XapaKTEPUCTHKHU CITy4aifHBIX BEJINYHH,
OMHOMHATBEHOE paclpelelieHue,
pacnpenenenue [lyaccoHa, HOpMaIbHOE
pacrpeneneHue 1 ero CBoicTBa.

Mp/

JI1.1J12.1J13.1
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15.3

Cryuaiinble cOOBITUS: COOBITUS
(mocToBepHBIE, HEBO3MOXKHEIC,
cirydaiiHble), OnpeieIeHUs] BEPOSATHOCTH
(kmaccuyeckoe, CTaTUCTHIECKOE,
TeOMETPUUYECKOEe, aKCHOMATHUYECKOE),
CBOMCTBa BEPOSTHOCTH, COBMECTHEIE H
HECOBMECTHBIE COOBITHS, CyMMa U
MpOU3BEICHNE COOBITHH, TIOJIHAS TPYTIIIA
COOBITHIA, 3aBICUMBIE 1 HE3aBUCHMBIC
COOBITHS, TEOPEMBI BEPOSTHOCTH, TTOJTHAS
BEPOSTHOCTD, OPMYJIBI TUIIOTE3, CXEMa
bepuymm, Teopems! Jlamnaca.
Crny4aliHble BETMYUHBI: TUCKPETHBIE U
HETPephbIBHBIE CITyYaiHbIe BEITNYNHEI,
(hyHKLIMU pacripe/iesieHHs], TeOMETPUYECKOe
MPEe/ICTaBICHHE U YUCIIOBBIE
XapaKTePUCTUKY CITy4aifHbIX BEJINYHH,
OMHOMHATBEHOE paclpeneNieHue,
pacnpenenenue [Tyaccona, HopMaabHOE
pacmpeiesieHue U ero CBOHCTBa.

/Cp/

10

JI1.1J12.1J13.1
€)!

Pa3zngen 16. MaTemaTnueckas
CTATHCTHKA

16.1

CTaTuCTUYECKOE ONMCAHUE PE3YIILTATOB
Ha0JII0IEHMI: TeHepalbHas COBOKYIIHOCTh
4 BBIOOPKA, BAPHAIIMOHHBIN PsiI,
IPYIIIKPOBKA JAaHHBIX, TpapUUECKOe
npeJCTaBIeHue BHIOOPKHU, YHUCIIOBBIE
XapaKTEPUCTHKU BBIOOPKH,
CTATUCTHYECKHE OLICHKH, JIOBEPUTEIIbHASL
BEPOATHOCTH U JIOBEPUTENLHBINA HHTEPBAIL,
MOMCECHTHEI.

CTaTuCTUYECKUE METO B! 00pabOTKH
Pe3yJIbTaTOB HAGIIIOICHHHN: IPOBEPKA
THIIOTE3 O PABEHCTBE J0JIEN U CPEAHMX, O
3HAUEHUU [TapaMeTPOB BEIOOPKH, O BUJE
pacIpeneneHus.

/JIex/

JI1.1J12.1J13.1
€)!

16.2

CratucTHuecKoe ONMCaHNE Pe3yIIbTaTOB
HaOMI0IeHHII: TeHepallbHas COBOKYITHOCTh
¥ BBIOOPKA, BapHAI[MOHHEIH P,
IPYIIUPOBKA JaHHBIX, TpaduiecKoe
HpeJCTaBICHNE BHIOOPKH, YHCIOBEIE
XapaKTePUCTUKU BHIOOPKH,
CTaTHUCTUYECKUE OLEHKHU, JOBEPUTENIbHAS
BEPOATHOCTh U IOBEPUTEIILHBIN HHTEPBAJI,
MOMEHTHI.

Cratuctuueckre MeToIsl 00padoTKH
pe3yIbTaTOB HAOMIOJECHUI: IPOBEpKa
TUITIOTE3 O PaBEHCTBE JONIEH U CPETHUX, O
3HAUEHUU [1apaMeTPOB BEIOOPKH, O BUJE
pacnpenenenus. Kpurepuii [upcona.
Mp/

JI1.1J12.1J13.1
0133 36

16.3

HHuTrepBanbHbIe OIICHKH [T TApaMETPOB
HOpMaJTbHOTO pacnpeaeneHus /TIp/

16.4

DJeMeHTHI TeopuH Koppesiiuu. JInHeliHas
Koppessiuu. BeibopouHoe ypaBHeHHE
MPSIMOY JIMHUY perpeccuil. BIOOpoUHBIif
k03 durmeHT koppensun. BeioopoyHsbIit
k03¢ dunueHT perpeccud. /Jlex/

16.5

ITocTpoeHue BEIOOPOUHOIO ypaBHEHUS
HPSIMO¥ IMHUN PETPECCUH IPH TOMOIIN
KOppesIUOHHBIX Tadmu. /T1p/




16.6

CTaTUCTUYECKOE OMMCAHKUE PE3yIbTATOB 3 18
HaOIFOJCHHI: TeHepaibHasI COBOKYIIHOCTh
Y BBIOOPKA, BApUAIIMOHHBIH P,
IPYNIIMPOBKA TaHHBIX, Tpaduueckoe
MPE/ICTABICHHUE BHIOOPKH, YUCIOBBIC
XapaKTePHCTHKH BBIOOPKH,
CTaTUCTHYECKUE OLICHKH, IOBEPUTEIbHAS
BEPOSITHOCTh U JOBEPHUTEIBHbIN HHTEPBAJ,
MOMEHTBI.

CraTicTHYeCKUE METOIBI 00pabOTKH
Pe3yNIbTaTOB HAOJIOICHHUIA: IPOBEpKa
TUIIOTE3 O PABEHCTBE J0JICH U CPeIHHUX, O
3HAYCHUU MTAPaAMETPOB BHIOOPKH, O BHJIC
pacnpeneneHus. JIIeMEHThI TEOPHU

JI1.1J12.1J13.1 0
0133 56

KOPPEISILIHH.
/Cp/

16.7

IMonroroBka k 3auety /Cp/ 3 20

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoHTpoJibHBIE BOPOCHI U 3aaHUS

B IIpunoxenun

5.2. Tembl NUCLMEHHBIX PadoT

He npexycmotpeno

5.3. ®oH/1 OLEHOYHBIX CPECTB

OC, MaremaTtuka, 29
Jlomaramne, caMOCTOSITENIbHbIE, KOHTPOJIbHBIE PAOOTHI, YCTHBIH OMPOC, TECTHI, IK3aMEH.

5.4. IlepeyeHb BUI0B OLIeHOYHBIX CPEACTB

TecTsI Mo MaTeMaTHKe IS HOATOTOBKH K 3K3aMeHy 1, 2 ceM.
KontposbHsle paboTh! 10 1y hepeHIUanbHbIM YPABHEHUSIM.
KoHTponbHBIE paOOTHI IO TEOPHU BEPOATHOCTEH.
KonrposnbHas paboTa 1o cucteMaM JIMHEHHBIX YpaBHEHHUH.
OCHOBHBIE TEOPETHUYECKHE BOIIPOCH! ITO Kypcy MaTtemarnka.

6. YHEBHO-METO/JMYECKOE I HTHO®OPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. PexoMennyemasi tutepatypa

6.1.1. OcHoBHast 1UTEpPaTYypa

ABTOpBI, COCTaBUTEIH 3arnasue, pa3MelieHHe HznarensctBo, rox | Konuu-Bo
JI1.1 |’'mypman B.E. Teopust BeposSTHOCTEH 1 MaTeMaTHdeckasi cratucTuka: yue6. |M.: Beicm. mk., 339
noco6ue I By30B 2003
JI1.2 |ITuckynos H.C. JuddepeHnpaibHOe 1 HHTETPATBHOE HCYHCIICHHS: YueO. M.: Unrerpan- 99
noco6ue s BTy30B: B 2-x 1. T.2 Ipecc, 2005
JI1.3 |IIpockypsixos 1. B. COopHHK 337124 IO TMHEHHOH anredpe: yue6. mocodue CII6.: Jlans, 2008 30
JI1.4 |Edumon H.B. Kpatkwuii kypc aHanuTHYeCKON reoMeTpuH : y4eOHUK Juid By30B |M.:dusmariur, 150
2006
JI1.5 |3amopoxen I'.U. PyKkoBOACTBO K pelIeHuIo 3a/1a4 0 MaTeMaTHueckoMy aHanuzy: |Cno.:Jlans, 2010 100
yuebHoe nocobue
JI1.6 [Meryxos FO.U., y6pos|Jluneiinas anrebpa. Perienune 3amad B cucremax Maple-10 n Hopunsckx: HUU, 81
I.B. MatCad-12: y4e6. mocobue 2006
JI1.7 |bepman I'.H. COOpHHUK 33j1a4 10 KypCy MaTeMaTHYECKOTO aHamu3a: Yueol. CII6.: ITpodeccus, 985

rmocooue

2001

6.1.2. lonoJIHUTebHAS JIUTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBHe, pasMenIeHue

W3naTenbcTBO, roj | Komna-Bo




ABTOpBI, COCTABUTEIH 3arnaBue, pa3MeleHue UznatensctBO, rox | Komny-Bo
JI2.1 |Kpemep H.III. Teopust BepoATHOCTEH U MaTeMaTHyeckas craTuctuka: Yueonuk|M.: FOHUTU- 50
JUIS BY30B JAHA, 2002
JI12.2 |BoprakoBckuii A. C., |IIpakTukyMm Mo JIHHEHHOH anredpe U aHATUTHYECKOIH M.: Beicm. k., 31
ITanTenees A. B. reoMeTpHu: yued. nocobue Juis BTy30B 2007
6.1.3. MeTtonnueckue pa3pabdoTku
ABTODBI, COCTaBUTEIHN 3ariaBue, pa3MenieHne WznparensctBo, roa | Koand-Bo
JI3.1 |Ueipynsuuxk P. I1., duHaHCOBasi MaTEeMaTHKa: yued. mocodue Hopunsck: HUU, 49
Knesnosa H. B., 2012

Jlymuaukosa I'. A.

6.2. [Tepeuennb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHHKAUMOHHOI ceTn ""MHTepHeT"

€]

Caiir HUU, xadenpa ¢pusmaT JUCHUILUIUH, CTYJEHTY  WWW.NOIVUZz.ru

32 [Tlopran maremartmdeckoro obpazoBanus  Www.math.ru
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DnexTponHas 6ubanoreuras cucrema «Kuura®omm» (OBC)  www.knigafund.ru

D4  |Poccwuiickas TocyqapcTBEHHAs OMOIHOTEKA  WWW.ISI.ru

35 |TocynmapcTBeHHasl HAYYHO-TeXHHUYEeCKas OuHOinoTeka  Www.gpntb.ru

26 |MIIHMO. CBoGomaHo pacmipocTpaHseMble u3ganms — Www.mccme.ru/free-books

6.3.1 Ilepevyens NporpaMMHOro oGecnedeHust

6.3.1.1

MS Windows 7 (Homep nutiensuu 62693665 ot 19.11.2013)

6.3.1.2

MS Office Standard 2013 (Homep suniensun 62693665 ot 19.11.2013)

6.3.1.3

MS Office Standard 2007 (Homep mumensuu 62693665 ot 19.11.2013)

6.3.1.4

MS Access 2013 (Homep mumersnu 63765822 ot 30.06.2014)

6.3.1.5

Mathlab R2010b (Homep mumiensuu 622090 ot 23.12.2009)

6.3.1.6

MathCAD 15 (3akaz Ne2564794 ot 25.02.2010)

6.3.1.7

MS Windows XP (Homep munensuu 62693665 ot 19.11.2013)

6.3.1.8

ABBYY Lingvo 12 (Kox nosurmu NeAL14-1S1P05-102 ot 14.12.2009)

6.3.2 Tlepeyenb HHPOPMALHOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOY JIST)

7.1

pabotsl ¢ mporpammoit ACTIVstudio u ymeHust nosib30BaThest HHGOPMALMOHHBIMU TEXHOJIOTHIMH.

IIpu npoBeeHUM 3aHATHI B ayIUTOPHU UCIIOJIB3YeTCS HHTEPAKTUBHOE 000pyJ0BaHUE (KOMIIBIOTED, MYJIbTUMEIUHHBII
IPOEKTOP, HHTEPAKTUBHEIH 3KpaH), YTO TT03BOJIIET 3HAYNTENFHO aKTHBH3HPOBATH MpOIiece 00ydeHHs. JTO 00eCIe nBacTCs
CIEYIOLUINMH NPEA0CTABIAEMBIMU BO3MOXKHOCTAMHU: 0TOOPaXKEHUEM COJEPKUMOTO paboyuero cTona oneparuoHHOM
CHCTEMBI KOMIIBIOTEPA HA AKTUBHOM JKPaHE, MIMEIOLIEM Pa3MepPbl KIIACCHOM JOCKH, HMEIOIMMHUCS CPEICTBAMH
MyJIbTUMENA; CPENCTBAMU AUCTAHIIMOHHOIO YIPABJIEHHUs KOMIBIOTEPOM C IOMOIIBIO IEKTPOHHOTO KapaHjalla 1
IIaHmeTa. Mcrmonb30BaHne HHTEPaKTHBHOTO 000PYIOBAaHHS BO BpeMs IPOBEICHUS 3aHATHIT TpeOyeT 3HAHNH 1 HaBBIKOB

8. METOAUYECKHUE YKA3AHUWSA JJIA OBYYAIOIIIUXCA 11O OCBOEHHUIO JUCHUTIIMHBI (MO/Y JIS)

Mertoaudeckie peKOMEHIALUH 10 OCBOCHHIO JIEKIIIOHHOTO MaTepHaa, o MOJr0TOBKE K JICKIUSAM U MPAKTHIECKUM 3aHATHSIM.
Mertoanka U3y4eHus: MaTepuala - Ha YTo Heo0X01MMO o0pallaTh BHUMaHKE IIPH U3YYE€HUH MaTepHaia:
1) mepBUYHOE YTEHHE OAHOTO Maparpada TeMBI;

2) MOBTOPHOE YTEHUE ITOTO JKe maparpada TeMbl ¢ pUKCHpOBaHHEM HanOoJiee 3HAYUTENBHBIX MO COIEPKAHHIO YACTEH, ONPeNeTICHUIH,

TeopeM;

3) npopaboTka MaTepuanza JTaHHOTO maparpada (TepMUHOIOTHYECKUH CI0Baph, CIOBAPH TIEPCOHANIH);
4) moBTopHOE (TpeTHit pa3) uTeHue naparpados 3Toi TeMBbl ¢ HUKCUPOBAHHEM HanOoeee 3HAUYNTENBHBIX 110 COAEPKAHHUIO YacTeH;
5) IPOXOXKJEHUE TPEHUPOBOUHBIX YIPAKHEHUI 110 TEME;
6) MPOXOXKICHUE TECTOBBIX YIPAKHEHUH II0 TEME;

7) Bo3Bpar K naparpadam JaHHOH TeMsbl 11 pa30opa TeX MOMEHTOB, KOTOpbIE ObLIU ONpPEETICHbI KaK CIIOXKHBIE, IPU IPOXOKICHUI
TPEHUPOBOYHBIX U TECTOBBIX YIPAKHEHUH MO TEMe;

8) mocne

MIPOXOXKXACHHUSA BCCX TEM pa3/ieiia, 3aKpCIICHNUC HpOﬁﬂeHHOFO MaTepuajia Ha OCHOBC PCIICHUS 3a1a4.

MerToaudecKkue yKa3aHus M0 OPTaHu3allMi CAMOCTOATEIILHON paboThI.
CamocrosiTenpHas paboTa CTYJCHTOB, IPEAYCMOTPEHHas! y4eOHbIM IIIaHOM B 00beMe He MeHee 50-70% o01iero KoimyecTBa 4acos,
JIOJDKHA CIIOCOOCTBOBATh DoJiee NTyOOKOMY YCBOGHHIO H3y4aeMoro Kypca, GOopMUPOBATh HABBIKK UCCIICIOBATEILCKON PaOOThI U
OPHEHTHPOBATH CTYACHTOB HA YMCHHE MPUMEHSATH TEOPETHICCKUE 3HAHMS HA IPAKTHKE. 3aJaHUs [UIsl CAMOCTOSTEILHON paboThI

COCTaBJIAIIOTCA 110 pa3/iejiaM U TEMaM, B paMKaxX KOTOPbIX TpeﬁyeTcx JOMOJIHUTCIBHO HpOpaGOTaTI) 1 IpOoaHaJIN3UuPOBATH

paccMaTpuBaeMblil MaTeprall B 00beMe 3alIaHUPOBAHHBIX JacOB. BHIBI caMoCcTOATENBHON PaboThI CTyIeHTA:
1) KOHCIIEKTUPOBAaHKE IEPBOUCTOUHUKA U APYrOi yueOHOU IUTEpaTyphl;




2) npopaboTka yueOHOro Marepuana (10 KOHCIEeKTaM JIEKIUH, yueOHOM U Hay4HOH JIUTepaType) U IOArOTOBKA K CEMUHApaM;
3) BBITIONTHEHNE KOHTPOIBHBIX pabOT, pelIeHns 3a1a4, yIpaxKHEHHUH;
4) paborta ¢ TecTaMH U BOIIPOCAMU ¥ BOIIPOCAMHU TS CAMOIIPOBEPKH.

PesynbTarhl caMOCTOSATENBHOM pabOThl KOHTPOJIMPYIOTCS MIPEIoiaBaTeIeM 1 YUUTHIBAIOTCS IPU aTTeCTallK CTyAeHTa. [Ipu sToM
OCYIIETCBILIETCS: TECTUPOBAHHUE, IKCIPECC-0NPOC HA CEMHHAPaX U MPAKTHUECKUX 3aHATHUSX, IPOBEPKa MMCbMEHHBIX PadoT.
[Ipenmnonaraercst caMOCTOSTENbHBIN pa300p 3a/1a4, MPEII0KEHHBIX JJIS IOMAIIHUX 33JaHuil; CAMOCTOSITEIbHOE BIITOJHEHUE
WHIUBHUAYaJIBHBIX PA0OT U JOMALIHUX KOHTPOJIBHBIX padoT.

PH OpraHu3aIK CaMOCTOSTEIbHOM ayJUTOPHON paboTHI.

Heo0xonumMo mocenats JeKUUH, KOHCTIEKTHPOBATh MaTeprall, IPUHAMATh aKTHBHOE yJacThe B paboTe Ha CEMUHAPCKOM 3aHSATHH,
Yy4acTBOBaTh B 00CYX/IEHHH JUCKYCCUOHHBIX BOIPOCOB, BBICTYIIATh C JIOKJIAJAaMHU U COOOIIEHUSIMH, IIPOBOUTD MTPE3EHTALINH C
HCTIO0JIb30BaHUEM COBPEMEHHBIX TEXHOJIOTHH.

[Ipu opranu3anny BHEAYIUTOPHON pabOTHI.

Heo0xomuMo MOBTOPATH MaTepUal Mepe JISKIHUeH, 4TOObl aKTHBU3UPOBATh BHUMAaHUE ¥ CUCTEMAaTH3UPOBATh PaHee MOJTyUSHHBIS
3HaHUsI U1 OoJiee AP (HEKTUBHOTO YCBOCHHS HOBOTO MaTepHala.

ITpu moAr0TOBKE MaTepHalia He0OXOANMO MPUBJIEKATh KakK PEKOMEHIOBAHHBIC HCTOUYHHUKH H JIUTEPATYPY, TAK U UMEIOIIYIOCS
oubnuorpaguto o reme u HTEpHET-pECypCHI.




