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1. lleau u 3aaa494 JUCUMILJIUHBI

Pabouas nporpamma AuCHUIUIMHBL «Boicuas mamemamuxay (b1.0.13) (nanee —
JUCLUIUIMHA) COCTABJIEHA B COOTBETCTBUHM € TPEOOBAHUSMHU (heAepalbHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNLHOTO CTaHJApTa BHICIIETO 00pa3oBaHus 1Mo HampaBieHuio moarotTosku 23.03.03
«OKcnnyamayus HA3eMHBIX MPAHCNOPMHO-MEXHOI02UYECKUX MAUIUH U KOMNIEKcos (lajee —
@I'0C BO), yrBepxkaennoro 07.08.2020 r., npukaz MunoopHayku Poccun Ne 916.

[enbo M3ydeHus! TUCLMILINHBI SIBJISETCSI OCBOCHHUE TEOPETUUYECKUX OCHOB M pa3BUTHE
NPAaKTUYECKUX HABBIKOB MPUMEHEHHS MAaTeMaTHYECKUX METOOB, IOBBIIICHUE KYJIbTYPHI
MBILIIEHHS], CIIOCOOHOCTH K 0000ILEHHI0, aHAJIU3Y, BOCIPUATHIO HH(OPMAIMH, TOCTAHOBKE LIEJIN
U BBIOODY ITyTe €€ TOCTUKECHUSI.

JU1s TOCTHXKEHUS 1NN AUCLUILIMHBI PEIIAlOTCs CISAYIOIUe 3a/1a41:

— YMCEHHE PEUICHHsS OCHOBHBIX MAaTEMAaTHYECKHX 33/a4 C JOBEACHHEM DPELICHHS [0

MPAKTUYECKH TPUEMIIEMOTO Pe3yibTaTa,

— ycBOeHHE 0a3MCHBIX MAaTEMAaTUYECKUX MOHITUH, METOA0B, MOJIeNIeH, IPUMEHSIEMbIX
IIPU U3YYEHUH €CTECTBEHHOHAYYHBIX U CIIEIUAIbHBIX TUCIMILINH;

— NpHOOpEeTeHHe OmbITa MPOCTEHIIEr0 MATEMATUYECKOTO HCCIECIOBAHMUS TPUKIIATHBIX
BOIIPOCOB (IIEPEBO/] peaIbHON 3a/1a4ll HA MaTEMaTHUECKUH SA3bIK, BHIOOP METOOB €€
pelleHH s, B TOM YUCJIE€ U YUCIECHHBIX, OLIEHKA ITOy4YE€HHBIX PE3YyJIbTAaTOB);

— pa3BUTHE CIOCOOHOCTH CaMOCTOATENBHO Pa30UPaThCs B MATEMATHIECKOM arlapare,
coJiep KaleMcs B JINTEPAType, CBA3aHHOU CO CHEIMATbHOCTBIO.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUs M0 IMCUMILINHE,
COOTHECEHHBIX C YCTAHOBJIEHHBIMH B 00pa30BaTe/IbHOI MpOrpaMMe MHAUKATOPAMH
AOCTHKEHHUS] KOMIIeTeHIUit

[InanupyeMbIMu pe3yiabTaTaMu 00Y4YEHMs MO JUCLMIUIMHE sABIsSETCS (OPMUPOBAHUE Y
o0yyaromuxcst KOMIETEHIMA W/Uiau YacTh KommneTeHIMd. CPopMHUPOBAaHHOCTh KOMIIETEHIIMH
W/WJIM YaCTH KOMITETEHIINI OLIEHUBAETCS C MOMOIIBIO0 HHANKATOPOB JOCTUKEHUSI KOMIIETEHLIUH.

NHauKaTopsl 10CTHKEHUS
KOMIIeTEeHIM I
OIIK-1 Cnocoben npumeHnsams ecmecmeeHHOHAYYHbIE U 0OUJeUHIICEHEPHBLE 3HAHUSL, MemMOObl

MAMEMAMUYecKo20 aHaIu3a U MoOeIUPOBaHUs 8 NPOGDHECCUOHANLHOU 0esimelbHOCHU
OIllK-1.1.1 Obyuarowuiics sHaem:

3naem cnocodvl npumeneHus | OCHO8HbIE NPUHYUNDBL, MEeMOObl U UHCMPYMEHMbl TUHEHOU
MEMOO08 MAMEeMAMU4ecKo2o | aneedpvl U AHAIUMUYecKoll 2eomMempu, MamemMamuiecKko2o

PesynbTaTnl 00y4eHHs 110 AUCHHUILINHE (MOLYJIIO)

AHAU3A U MOOETUPOBAHUSL 8 a
obveme, He0OX0OUMOM OIS H
peuterus 3a0ay 8 a
npogeccuonanbHol i
oesimenibHOCmU u

3

3. MecTO IMCUMIVIMHBI B CTPYKTYpPe OCHOBHOM NpodecCHOHAIBbHOI 00pa3oBaTeILHOM
NMPOrpamMMbl

JlucuumimHa OTHOCUTCS K 0053aTeIBbHOM JacTH.
4. O0bemM MCUMIIMHBI M BUABI Y4eOHOI padoThI

J51s ouHO# popMBI 00YUEHHUS



. Bcero Monyab
Buj yueOHoi1 padoThI 4ACOB 1 5
KoHnTtakTHas padoTa (1Mo BugaM y4eOHbIX
3aHATHI) 128 64 64
B tom uucie:
— nekiun (JI) 64 32 32
— mnpakruueckue 3ansatus (113) 64 32 32
— nabopaTtopHbie paboTsl (JIP)
CamocrosrenpHas padora (CPC) (Bcero) 88 44 44
KoHnTtposb 72 36 36
dopma KOHTPOJIs (IPOMEKYTOYHON aTTECTALIUN) €] €]
OO01mast TpyA0eMKOCTh: vac / 3.e. 288/8 144/4 144/4
Jliist 3a09HOH (OpMBI 00YUEHUS
Buj yueoHoii pa6oThl Beero Modyne
4acoB 1 2
KonTaktHas padorta (1o Bugam y4eOHbIX
3aHSATHI) 28 16 12
B Tom uucne:
—  nexuun (JI) 14 8 6
— mnpaktuueckue 3ansatus (I113) 14 8 6
— nabopatopHbie pabotsl (JIP)
CamocrositensHast pabota (CPC) (Bcero) 242 119 123
Kontponb 18 9 9
dopma KOHTPOJIsI (MPOMEKYTOUHON aTTEeCTAlINN) 2KPJL,D 2KPJLI,D
144/4 144/4
OO11ast TPyI0EMKOCTB: 4ac / 3.€. 288/8 288/8
Ipumeuanue: « @opma koumponsy — skzamen (), KPJI — konmponvrnas paboma
5. CTpykTypa U coaep:kaHue TUCHUTIIUHBI
5.1. Pa3aensl TUCHUIIIMHEBL U COJIEP>KaHUE PaCCMATPUBAEMBIX BOITPOCOB
Jlns ouHOM opMBI 00YyUEHUS
e HaumeHoBaHue HNuauxkaropsl
i pasiena Coaep:xanue pasaesa AOCTHIKEHUs.
AUCIHUTLINHBI KOMIeTEeH Uit
Mooyne 1
1 Jluneitnas anre6pa u | Jlekumsa 1. Matpuubsl 1 JeiicTBUS Haj
aHaIMTHYeCKas Humu. OOpatHas wmarpuna. Panr
TCOMETPHUS MAaTpPHIIHI, BBIYUCIICHHE paHra.
Onpenenuren BTOPOIO UM TPETHETO
nopsakoB.  Omnpenenutend  BBICIIUX OIIK-1.1.1
nopskoB. CBONCTBA ONpeNEIUTENEN.
Pemenue CHUCTEM JIMHENHBIX
anreOpanvdeckux ypaBHEHHM: METOIbI
Kpamepa, T'aycca u  MaTpu4HBIM.
Teopema Kponekepa-Kanemnu.




Jleknusi 2. BexkTopbl W JHHEHHBIC
omepalMy  HajJ HUMU. JlekapTOBbI
KOOpAMHAThl  BeKTOpoB. CkanspHoe,
BEKTOPHOE U CMEIIAHHOE IPOU3BEICHUS
BEKTOpOB. JIMHEHHas 3aBUCUMOCTh U
HE3aBUCHUMOCThH BEKTOPOB. PazmMepHOCTh
1 6a3uC JIMHEHHOTO MPOCTPAHCTBA.
Jlekuust 3. Ilpsimas Ha TUIOCKOCTH.
YpaBHeHusT TpAMOWM. YToldl MEXAYy
npsiMbiMu.  [Ipsimass ¥ MJIOCKOCTH B
TPEXMEPHOM IIPOCTPAHCTBE. Y paBHEHUS
NpsIMOM U TUIOCKOCTU. YTOJI MEXIY
MPSMBIMH, IUIOCKOCTSIMH, HPSIMOM U
IJIOCKOCTBIO. PaccTogHusg OT TOYKHU 10
npsAMOM M 110 IJIOCKOCTH. B3anmuoe
pAacIoIOKEHUE MPSIMBIX U TNIOCKOCTEH.
IpakTuyeckoe 3anusitue 1. JleiicTBus ¢
MaTpHUIlaMHU. Brruucnenue
onpenenutenein. OOpaTHas MaTpuIia.
IpakTnueckoe 3anaTue 2. PelieHue
CHUCTEM JIMHEHHBIX anreOpanvecKux
ypaBHeHui:  Mmeron  Kpamepa wu
MAaTPUYHBIA METOJ PELICHUSI CUCTEM.
Panr matpuupl. Teopema Kponekepa-
Kanemm.  HccnepoBanue — cucrem
JTUHENHBIX aNreOpanyecKux ypaBHEHUH.
Pemenue cucrem merogom I"aycca.
IpakTuyeckoe 3ansiTue 3. BEeKTOpHI.
[Ipsmags Ha mmIockoctu. Paznuunsle
YpaBHEHUS TUIOCKOCTH B IPOCTPAHCTBE.
VYron Mexy MmI0CKOCTIMU. Y paBHEHUS
NpsIMOM B MPOCTPAHCTBE. YTOJ MEXIY
NPSIMBIMH, TIPSIMOM U TIJIOCKOCTBIO.
PaccrosiHust oT TOUKM 10 MPSMOM U 110
IJIOCKOCTH. B3anMHOe pacnonoxeHue
MPSIMBIX U IJIOCKOCTEM.
CamocrosiTesqbHast padoTa.
CoOcTBeHHbIE Unclia U COOCTBEHHBIE
BEKTOPbI MaTpPHII.

Kpussie BTOporo nopsuka:
OKPYXKHOCTb, JUIHIIC, TUIlepOoIa.
[TonsipHast cuctema KOOpIMHAT.

MaremaTnueckum
ananu3, Yacts 1.

Jlekuus 4. MHOXeCTBa B ONepaluu
HaJ HUMHU. YUCIOBbIE MHOKECTBA.
Ksanropsl. ®ynkunu. CinoxHsle U
oOpatHble PYHKINH, TpaduKu
GyHKUIMN. DieMeHTapHbIe (PYHKITUH.
UucnoBble OCIEA0BATENBHOCTH U UX
npenensl. Heneposo uncio. [Ipenenst
(GbyHKIMH, CBONCTBA MPEEIIOB,
OCHOBHBIE TEOPEMBI O MPEJEIIaX.
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beckoHeuHO MaJible 1 OECKOHEUHO
6onpmme Gpynkuu. CpaBHEHUE
OCCKOHEYHO MAJIBIX (DYHKITHIA.
3ameuaTeNbHbIE MPEEIIb.

Jleknus 5. HerpepbIBHOCTH QYHKIIHI B
TOYKe U Ha oTpe3ke. CBoMCTBa
(GyHKIUH, HETIPEPHIBHBIX HA OTPE3KeE.
PazprbiBbl pyHKIMIA 1 X
knaccudukanus. [IpousBognas
(GyHKIINH, €€ CMBICIT B Pa3IIHYHBIX
3amavax. Juddepenmupyemoctsb
(yHKIMU B TOUKE U Ha OTPE3KE.
[IpaBuna u popmyisl
muddepennupoBanus. Tabmuia
npou3BoaHBIX. Juddepeniman u ero
F€OMETPUYECKHUM CMBICI.
WNuBapunanTHOCTH (OPMBI
muddepeHmmana.

Jlekuus 6. [IpousBoaHbIe u
muddepeHranbl  BBICIIUX TOPSAKOB.
Teopembr Pons, Jlarpanmxka, Komm.

IIpaBuiio Jlonurarns. PackpriTue
HEOIPEIETIEHHOCTEM. dopmyia
Teiopa C OCTAaTOYHBIM UJIEHOM B
dbopme Jlarpamxa. Paznoxxenue

JJNeMEHTapHbIX (QyHKIMNA 10 (opmyre
Tewnopa.

Jlexkuust 7. DxcTpeMyMbl QYHKIHUIA.
HeoOxonuMmele n JocTaTOYHBIE YCIOBHS
akcTpemyma. Mccenenosanue
BO3pacTaHwusl, yObIBaHUS, BHITYKIIOCTH H
BOTHYTOCTU (YHKLIUH. ACUMITOTHI
dbynkumii. O0mas cxema MCClieIOBaHUS
(YHKLIMHU U TIOCTPOEHUS ee Tpaduka.
I[IpakTHyeckoe 3ansTue 4.
KomimiekcHbIe yncia u geficTBUS Hall
HUMH. Anrebpanyeckas,
TPUTOHOMETPHUUECKasl U MoKa3aTesIbHas
(OopMBI KOMITJIEKCHOT'O YHCIIA.
®opmyna Ditnepa.

IpakTnyeckoe 3anusitne 5. OyHKIUU.
CrnoxHble 1 oOpaTHbIE PYHKIINH,
rpaduku GyHKUIUN. DIeMeHTapHbIe
¢byHkuu. Beruncnenue npenenon
MoCJe10BaTeNbHOCTENH U (PYHKITHIA.
[pakTnyeckoe 3ansiTue 6.
HenpepbIBHOCTh (PYHKIIH B TOUYKE.
Pa3peiBel pyHKIINH U X
KJaccuukanus.

IpakTruyeckoe 3ausitue 7. Tabnuia
MIPOU3BO/IHBIX. BeIuncienue
MTPOU3BOIHBIX CIIOXKHBIX (DYHKIIHA.




[TpouzBoaHbIe PYHKITNH, 3aTaHHBIX
rapaMeTPUYECKU U HESBHO.
Brrunciienne npon3BOAHBIX BBICIIIMX
opsiAKOB. PackpbiTue
HEOIPEICTICHHOCTEH.

IIpakTHyeckoe 3ansitue 8.
HccnenoBanue GyHKIMA ¢ TOMOIIBIO
[EepBOM NPOU3BOJHON. MOHOTOHHOCTh
1 OKCTPEMYMBbI (PYHKITUH.
HccnenoBanne GyHKIHA ¢ TOMOIIBIO
BTOpPOM MPOU3BOAHOM, HAXOXKICHUE
WHTEPBAJIOB BBIMYKJIOCTU U BOTHYTOCTH
GbyHKIMI 1 TOYEeK Tieperuoa.
Haxoxnaenne acumnTot rpaduka
¢ynkun. [Toctpoenue rpaduxa
(YHKITUH C IOMOIIBIO TPOU3BOTHBIX.
CamocrosiTeibHas padoTa.
Criennanbable GyHKIMH. BekTopHas
(GYHKIUS CKAISIPHOTO apryMEHTa.
KacarenbHast kK KpuBOW U HOpMaJibHAS
IJIOCKOCTb.

MareMaTH4eCKUi
a"anu3, Yacts 2.

Jlexuusi 8. ®yHKIIH HECKOIBKUX
NIEPEMEHHBIX, OCHOBHBIE OIIpEIeIeHus,
rE€OMETPHUUECKUI CMBICII, TTPEIEIIBI,
HenpepbIBHOCTH. uddepenunpoBanue
(GyHKINH HECKOJIBKUX EPEMEHHBIX,
YacTHbIE IPOU3BOHBIE,

g depeHIansbl.
HuddepeHunrpoBanue cI0xKHON U
HesBHOU QyHKuMii. YacTHbIe
MIPOU3BO/IHBIE U TG PepeHIIabI
BBICIITMX TIOPSI/IKOB.

Jlexuust 9. DxcTpeMyMbl QyHKIHIA
HECKOJIbKUX TTEPEMEHHBIX.
Heo6xoanMele ycioBus 3KCTpeMyMa.
JlocTaTouHBIC YCIOBUS SKCTpEMyMa
(1t pyHKIIMM JBYX NTEPEMEHHBIX).
Jlexuus 10. [TepBooOpa3nas u
HeolpeesieHHbIN nHTerpain. CBolcTBa
uHTerpasoB. [IpaBuia MHTErpUPOBAHHS
U Ta0JIMIa UHTETPaJIOB.
WuTerpupoBaHue 1Mo 4acTsM U METO/]
3aMeHbl IEPEMEHHOI.

Jlexkmusa 11. Pasnoxxenne MHOrowieHa
Ha MHOXUTeNU. Paznoxxenue
palnMoHaNBHBIX APOOEi Ha MpOCTEHTIINE
npoOu. MuTerpupoBanne
paloOHaIbHBIX IpO0eit.
WuTerpupoBanue HEKOTOPBIX
MppaIMOHATFHBIX U TPAHCIICHACHTHBIX

(GYHKIMH.

OIllIK-1.1.1




Jleknus 12. OnpeneneHHbIN HHTETPaAT
u ero csoricrea. ®opmyna HeroToHa-
JleiitOHUIA ¥ €€ MPUMEHECHHE JIJIs
BBIYHCIICHUS OIPENETICHHBIX
WHTETPaJIoB. 3aMEHA MEPEMEHHON U
HMHTErpPUPOBAHUE TI0 YacTsl B
oTpeieIEHHOM HHTErpae.

Jlexuus 13. HecoOGcTBeHHBIC
MHTErpabl ¢ 0ECKOHEUHBIMH
IpesieJaMu U OT HEOTPaHUYEHHBIX
(hyHKIMIA, UX CBOHCTBA, CXOJIUMOCTD.
Jleknus 14. BprunciieHne ABOMHBIX U
TPOMHBIX  HMHTErpajoB  MOBTOPHBIM
nHTerpuposanueM. Ilonstue o 3amene
MEPEeMEHHBIX B JBOWHBIX U TPONHBIX
MHTErpaax.

Jleknmusa 15. TlpunokeHuss KpaTHBIX
MHTErpaioB.

Jlexuus 16. KpuBonuneiinsie
WHTETpabl MO AJIMHE AYTH, UX
CBOICTBA M BBIYUCIICHHE.
KpuBonuHelinbie HHTErpaJIbl 11O
KOOpJMHATaM, UX CBOMCTBA U
Bbuncienue. llpunoxxenus
KPUBOJIMHEWHBIX UHTETPAJIOB.
IIpakTnyeckoe 3ansitue 9. Beruncienue
YaCTHBIX [IPOU3BOIHBIX.
HuddeperunrpoBanue cIoxKHON U
HesiBHOUM QyHkumii. Micronb3oBanue
muddepeHnmana B npuOInKEeHHBIX
BBIYHCIICHUSIX.

I[pakTnyeckoe 3ansitue 10.
DKCTpeMyMbl (QYHKIIUH JIBYX
nepeMeHHbIX. Haxoxnenue
HauOOJIBIIET0 U HAUMEHBIIETO
3HaueHUs! QYHKIMH B 3aMKHYTOMN
obnactu. [IponsBosanas no
HaIPaBJICHUIO U TPAJMEHT CKaJISPHOTO
TOJIS.

IIpakTHyeckoe 3ansaTe 11.
HenocpencTBeHHOE UHTETPUPOBAHUE.
MeTtoa noaBeeHus MO 3HaK
muddepeHImana u 3aMeHbl
nepeMeHHou. MIHTerpupoBanue no
yacTsaMm. CBeleHUe HHTErpaja K cede
MOJA00HOMY.

IIpakTnuyeckoe 3ansitue 12.
WnTerpupoBanue apodHO-
paIMOHATBHBIX (QYHKITHIA.
WHTerpupoBanue npocTenmmx
UppallMOHATBHBIX U
TPUTOHOMETPUUECKUX (QYHKIIHM.




IIpakTHyeckoe 3ansaTHe 13.
OnpeneneHHblil UHTErpal.
HecoOcTBeHHbIe HHTErpabl MO
HEOTrPaHUYEHHOMY IPOMEXKYTKY.
HecoOcTBeHHbIe HHTErpaNbI OT
HEOTpaHUYEHHBIX ()YHKIIUHA.
IIpakTHyeckoe 3ansTHe 14,
Brrunciienue ABOMHBIX U TPOMHBIX
unTerpanon. [losropuoe
HUHTErpPUPOBAHUE.

IIpakTHyeckoe 3ansaTue 15. 3amena
[IEPEMEHHOM B JJIBOTHOM U TPOMHOM
uHTerpane. Mexannyeckue u
re€OMETPUUYECKNE TPUIIOKEHUS
JIBOMHOT'O ¥ TPOMHOTO WHTErpaa.
IIpakTuyeckoe 3ansiTue 16.
Brruncnenmne KpuBOJIMHEHHBIX
uHTerpanos | u 2 pona.
CamocrosiTesibHast padoTa.
KacarenbHast mnockocTh 1 HOpMaNb K
MMOBEPXHOCTH. Y CIIOBHBIA 3KCTPEMYM.
OyHKINH, HE HHTETPUPYEMBIE B
KBagparypax. HTerpaisi ¢
MIePEeMEHHBIMH MpeeTaMu.
[Ipocreiimme criocoOb!
MPUOIMHKEHHOTO BBIUUCIICHUS
OIpeIeIEHHOr0 UHTErpaia (MeTO bl
IIPSIMOYTOJIBHUKOB, Tpareunu,
Cumricona). 'eomeTrpuueckue u
MEXaHUUYECKNE IPUIIOKEHUS
OTpe/IeNIEHHOTO HTErpaa.
IToBepxHOCTHBIE MHTErpaibl | 1 2
pona. ®opmyna OcTporpaackoro-
l"aycca.

YucnaoBele 1
(hyHKIIMOHATBHBIE
PAIBL.

Jlekums 17. YucnoBblie psibl.
CxoaumocTh U cymMa psijia.
HeobOxonuMoe ycroBue cXOAUMOCTH.
JlericTBUA CO CXOASUIMMUCS PSIAAMHU.
Psyipl ¢ TONOXKUTENBHBIMU YJIEHAMM,
MPU3HAKU CXOJUMOCTH.
3HaKonepeMeHHBIE PSJIbL, PSAIBI C
KOMIUIEKCHBIMH 4jieHaMU. AOCOJTIOTHAs
U yCIIOBHAs cxoAuMocTh. [Ipu3Hak
Jletionumna. CBoiicTBa aOCOIIOTHO
CXOJISAILUXCS PSIIOB.

Jlexuusi 18. ®yHKIMOHATIBHBIE PSIIBL.
Ob6nacth cxoaumocT. PaBHOMepHas
cxoaumocTs. [Ipusnak Beliepuirpacca.
CBoiicTBa paBHOMEPHO CXOSALIUXCS
PSAIOB: HEMIPEPHIBHOCTh CYMMBI PsiJia,
Qg depeHIpoBaHue U
WHTETpUpOBaHKE psioB. CTEreHHbBIS

OIlIK-1.1.1




psanel. Teopema Abens. Pannyc u xpyr
cxonumoctu. Psaner Telnopa u
Maknopena. Paznoxxenue
9JIEMEHTAPHBIX (DYHKIMIA B CTETICHHBIE
psanel. [Ipunoxxenus psios.

Psaner @ypee. ['apMoHMyeckuii aHaIus.
IIpakTHyeckoe 3ansaTue 17.
HccenenoBanue CX0QUMOCTH YACIOBBIX
PAIOB. Psbl ¢ TONOXKUTENBHBIMU
YICHAMM.

HccnepoBanue cxoquMocTu
3HAKOYEPENYIOLIUXCS U
3HAKOIIEPEMEHHBIX PSAIOB.
IIpakTuyeckoe 3ansiTue 18.
Haxoxnenue nuureppana cXoQuMOCTH
creneHHoro psaa. Psaasr Teinopa u
Makxknopena. Paznoxenue GpyHkuuu B
creneHHou psan. [Ipumenenue psaoB k
MPUOIMKEHHBIM BBIYUCIICHUSAM. Psiibl
Dypse.

CamocrosiTesibHas padora.
[IpakTueckuil rapMOHUYECKUI
aHaJIN3.

Mooyns 2

Huddepennnansubie
ypaBHEHHSL.

Jlexuus 19. 3amaun, npuBosIIne K
nuddepeHIaTbHbIM YPABHEHUSIM.
HNuddepennmraibabie ypaBHEHUS
nepBoro nopsiaka. 3agava Komm.
Teopema cyniecTBOBaHUS U
€IMHCTBEHHOCTH PEIICHUS 3a/1a4u
Komm.

Jlekuusi 20. OCHOBHBIE KIJIACCHI
YpaBHCHHIA, HHTETPUPYEMBIX B
KBaJpaTypax: ypaBHEHUS C
pa3IeISIONIMMHUCS TEPEMEHHBIMU H
OJTHOPO/IHBIE, TUHEHHBIE /I.y. IEPBOTO
TOPSIJTKA U J1.Y. B TTOJTHBIX
auddepeHnmanax.

OIllIK-1.1.1

Marematunueckoe
MOJETTMPOBAHUE

Jlexuus 21. luddepennmanpabie
YpaBHEHHMS BBICIINX MOPSIIKOB KaK
3JIEMEHT MaTeMaTH4eCKOT 0
MozenupoBanus. 3agada Komm.
[TonsiTue 0 KpaeBbIX 3a7a4ax.
VYpaBHEHMUS], JOMTYCKAIOLIUE TOHUKEHHE
nopsiaka. JInHeitHsle

Qg depeHaIbHbIC YpaBHEHUS:
OJIHOPO/IHBIE U HEOTHOpoAHbIE. O01Iee
pemenne. @yHnameHTaIbHAs CUCTEMA
penieHui.

Jlexuusi 22. HopmanpHas cuctema
nudpepeHIMaTbHBIX YPaBHEHUMN.
3anaua Komwm u teopema
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CYIIIECTBOBAaHUS U €MHCTBEHHOCTH.
Cuctembl TUHEHHBIX
mudepeHIaTbHBIX YPaBHEHUN C
MOCTOSTHHBIMU K03 punimeHramu.
IIpakTuyeckoe 3ansaTue 19. Pemenue
1.y. C pa3JeNAIOMUMUCS IEPEMEHHBIMH
Y OJTHOPOJHBIX JI.Yy. IEPBOTO MOPSAKA.
Pemenne nuHeHHBIX 1.y. IEPBOTO
nopsijika, ypaBHeHuid bepHyinu u 11.y. B
MONHBIX JudQepeHnmanax.
IpakTuyeckoe 3ansTue 20.
Juddepenunanbabie ypaBHEHUS
BBICIIIUX MOPSAKOB. Y paBHEHMUS,
JIOITyCKAIOIIIE MOHMKEHHUE TIOPSIIKA.
Pemennie nuHEHHBIX OJHOPOIHBIX 1.V .
BTOPOTO MOPSAKA C IOCTOSTHHBIMHU
kod(urmeHTamMu.

IpakTuyeckoe 3ansitue 21. Meron
Jlarpanxa JJisl pelIeHus JIMHEHHBIX
HEOJIHOPOAHBIX JI.y. BTOPOTO MOPSIJIKA C
MOCTOSTHHBIMH K03 punimeHramu.
Pemenne nuHEHHBIX HEOAHOPOIHBIX
71.y. BTOPOTO MOPSAKA C TOCTOSTHHBIMU
koaddunrentamu. Pemenue nuHERHBIX
HEOJHOPOIHBIX J.y. BTOPOTO MOpPsAKA C
MTOCTOSTHHBIMH KO3 (UIIUCHTAMH.
IIpakTuyeckoe 3ansiTue 22. Pemenne
CHCTEM JIMHEHHBIX YpaBHEHUIH METO/I0M
WCKJTFOUYCHUSI.

CamocrosiTesbHast padora.
YHucneHHOe UHTETPUPOBAHUE
OOBIKHOBEHHBIX AU (depeHIInanbHbIX
ypaBHEHU. UNCIEHHBIE METOIbI
peleHus CUCTEM OOBIKHOBEHHBIX

TG depeHIIMATBHBIX YpaBHEHUI.

Teopus
BEPOATHOCTEN U
MaTeMaTH4ecKas
CTaTUCTHKA

Jlekumus 23. [IpoctpaHcTBO
3JIEMEHTapHBIX cOObITHI. Anredpa
coObITHH. BeposTHOCTD.
AKCHOMaTH4ECKOE IIOCTPOCHHUE TEOPUHU
BEPOSITHOCTEM.

DneMeHTapHask TEOpHsl BEPOATHOCTEN.
Kiaccuueckoe 1 reomeTpuieckoe
ONpPEIETIEHUE BEPOATHOCTH.

Jlexuus 24. ®opmyna nogHOU
BepoaTHocTH. Popmyna baiieca.
Cxema bepnynnu. Teopems Ilyaccona
n Myaspa-Jlamnaca.

Jlexuust 25. JluckpeTHble ci1y4aiiHbIe
BenM4UHbI. DYHKIUS paclpeneeHus U
ee cBoicTBa. Maremarnyeckoe
0’KHMJIaHWE U JTUCIIEPCUS JUCKPETHOMN
Clly4alHOM Benn4MHbl. HenmpepbiBHbIE
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Clly4aliHble BETUYUHbBI. DYyHKIMS
pacrpeeneHus, MI0THOCTh
BEPOSITHOCTH MX B3aUMOCBS3b U
cBOMCcTBAa. MaTeMaTnyeckoe 0KHUIaHHue
U IUCTIEPCUST HETIPEPHIBHOM CIy4ailHON
BEJINYUHBI.

Jlexkmus 26. 3aKOHBI pacrpeeIeHHs
JIMCKPETHOM CIy4aiiHON BEIUYUHBL:
omHOoMHaNbHBIN, [Tyaccona. 3akoHbI
pacipeneieHns HENPephIBHOM
CIIy4allHOM BEJIMYMHBIL: I0KA3aTEIbHBIM,
PaBHOMEPHBIA.

Jlexnus 27. HopmansHOe
pacnpe/iesieHue U ero CBOMCTBA.
IIpaBuiio Tpéx curma.

Jleknus 28. 3akoH OOJIBITUX YHUCEIL.
HepasencrBa UeOnimeBa. Teopembl
bepuymnnu u YeObrena. Llentpanbuas
npenenbHas Teopema JIsmyHosa.
Teopema Myaspa-Jlamiaca.

Jlexuus 29. ['enepanbHas
COBOKYITHOCTb M BBIOODKA.
Bapuannonnsii psaa. ['ucrorpamma,
sMnupuuecKas QyHKIus
pacrpeiesieHust, BRIOOpOYHAs CPETHSS
U JUCHEPCHs.

Jleknus 30. CtaTucTHYECKUE OICHKU:
HECMeEUIeHHbIE, Y3PPEeKTUBHbBIE U
cocrosiTeNbHble. [1orpenHocTh OLEHKH.
JloBeputenbHast BEpPOATHOCTh U
JIOBEPUTEIIbHBIA HHTEPBAJ.
Omnpenenenre HEOOXOUMOTO 00BEMa
BbIOOpKH. ToUYeuHbIE OIICHKH
MaTeMaTUYECKOT0 OXKUIAHUS U
JUCTIEPCUH.

Jlexuus 31. [Tonstue o Kpurepusx
cornacus. [IpoBepka rumnores o
paBeHcTBe noneit u cpenHux. [Iposepka
TUTIOTE3 O 3HAYCHHUH MapaMeTpOB
HOPMAaJIbHOTO paclpeiesieHus.
[IpoBepka runoressl 0 BUAE
pacrpezaeneHus.

Jlexuus 32. [IpyHINTT MaKCHMaIBHOTO
MIPaBAONOI00US U METO]T HAMMEHBIIINX
KBaJpaToB.

Ipakrnueckoe 3ausitue 23. Anredpa
coObITuii. Onpenienenne BEpOITHOCTH.
Kiaccuueckoe onpenenenue
BEpPOSITHOCTH. T€OpemMbl CITOKEHHS 1
YMHOKEHHS BEPOATHOCTEH.
HezaBucumpie coObITHSI.
IIpakTHyeckoe 3ansiTHe 24,




®dopmysa MOJHOU BEPOSITHOCTH U
¢dopmymna baiieca.

IpakTuyeckoe 3ansitue 25. Cxema
bepnymnmu. Cxema bepnynnu npu
0O0JIBIINX 3HAYCHUIX N.

IIpakTnyeckoe 3ansitue 26. J[uckpeTHpie
ClTy4aiiHbIC BEJIMYMHBI (J1.C.B).
@yHKIUA pacIpeIeICHUs.
CocraBiieHue 3aK0Ha pacnpeaeneHus
1.c.B. HucnoBble XapaKTEPUCTUKH [1.C.B.
[pakTnyeckoe 3ansitue 27.
HenpepoiBHas cinydaitHas BEIUYMHA
(H.c.B). OYHKIHS TUIOTHOCTH
pacripenienieHus 1 ee CBs3b ¢ PyHKIMen
pacnpenenenus. YucioBbie
XapaKTEPUCTUKHU H.C.B.

IMpakTHyeckoe 3aHsTHE 28. 3aKOHBI
pacupeneseHus 1.C.B. ¥ H.C.B.:
ounoMuanbHbIi, [lyaccona,
PaBHOMEPHBII.

IpakTnyeckoe 3ansitue 29. Pemenue
3a7a4 Ha HOPMAJIbHBIN 3aKOH
pacrpeaeseHus.

IIpakTueckoe 3anarue 30. [lepBuynas
o0OpaboTka BeIOOpKkH. [ pynnupoBaHHas
BbIOOpKA. ['ucTOrpaMma. OMnupuydeckast
(GyHKIUS pacnpeieleHus.

UucnoBble XapaKTEPUCTUKH BBIOOPKH.
IIpakTnyeckoe 3ausitue 31. ToueuHsie U
MHTEPBAJIbHbIE OLIEHKU MaT. 0)KHUJIaHUs
U AMCIIEPCUH T€HEPATIbHOU
COBOKYITHOCTH.

ITpakTHueckoe 3anaTne 32. [IpoBepka
TUIIOTE3bI O BUJIE PACTIPEICICHUS.
Kpurepnii ITupcona.
CamocrosiTesibHasi padoTa.
CiyuaiiHblll BEKTODP U €r0 YHCIIOBBIE
XapakTepUCTUKU. KoppemssnoHHbIN
MOMEHT U KOX(PPHUIHUEHT KOPPEIALUH.
Perpeccus. KoppenssunoHHbIN 1
perpeccuoHHbIN aHanu3. Merox
HaVMEHBIINX KBaJIPaTOB.
CratucTudeckuil aHanus
SMITUPUYECKOHN TIPOCTOM JINHEUHON
pEerpeccuu.

s

3a04HON (OpMBI 00yUe

HHW

n/n

HaunmenoBanue
pasaena

Conep:xanue pasaena

AUCHHUIIJIMHbI

HNuauxkaropsl
MOCTHKEHUS
KOMIIETeHI N1

Mooyns 1




Jluneiinas anreOpa u
aHAIUTUYEeCKas
reoOMETpHs

Jleknus 1. Matpunpl U IeUCTBUS HaZ
HUMU. Oo6parnas MaTpHILa.
Onpenenurenu U UX CBOMCTBA.
Pemenue CHUCTEM JIMHENHBIX
anreOpanvyeckux YpaBHEHHM: METObI
Kpamepa, T'aycca u  MaTpu4HBIN.
Teopema Kponekepa-Kanemnu.

[IpsiMasi ¥ TJIOCKOCTH B TPEXMEPHOM
MIPOCTPAHCTBE.

IpakTnyeckoe 3ausitue 1. [lelicTBus ¢
MarpuuamMu. Beraucienue
onpenenuteneit. OOpaTHas MaTpuiia.
Pemienue cucrem JIMHEHHBIX
anredpanvecKux ypaBHEHUIM: METO/]
Kpamepa, ["'aycca u MaTpu4HbIi METOA
pEIICHUs] CUCTEM.

[IpsiMast ¥ MIOCKOCTH B IPOCTPAHCTBE.
CamocrositesibHasi  padora. BekTopsl.
CkansipHoe, BEKTOPHOE U CMEIIaHHOE
MIPOU3BE/ICHUS BEKTOPOB.

CoOcTBeHHbIE UKcia U COOCTBEHHBIC
BEKTOPbI MaTpPHII.

Kpussie BTOporo nopsaka:
OKPYXHOCTb, JUIUIIC, TUIlepOoIa.
[TonspHas cucrema KOOpAMHAT.
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MareMaTH4eCKUi
a"anu3, Yacts 1.

Jlexuus 2. HenpepsIBHOCTH ()yHKINH B
TOUKe 1 Ha oTpe3ke. [IpaBuna u
(dhopmyibl tuddepeHupoBaHus.
Tabnuua npou3BOJHBIX.
Juddepenunan u ero reoMeTpuIeCcKuit
cmblici. [IpousBonHbie u

¢ depeHIabl BHICIINX MOPSIKOB.
OkcrpeMyMbl pyHKIui. Heobxoanmele
U J0CTAaTOYHBIE YCIOBHS KCTpPEMyMa.
Acumnrots! yHKIuil. Obmas cxema
uccieoBaHusl PyHKIIMM U TIOCTPOCHUS
ee rpaduxka.

[MpakTHyeckoe 3ansiTue 2.
KommniekcHble uncna u 1eiicTBUs Hall
HUMH.

Brrunciienue npon3BOAHBIX CIIOKHBIX
¢byHKui. Beruucnenrne npou3BOIHBIX
BBICIINX NOpsAKoB. MccnenoBanue
(GyHKIUH ¥ TOCTpoeHNe rPaUKOB C
IMOMOLIBIO TPOU3BOIHOM.
CamocrosiTeqsbHast padoTa.
Crnenuansable QyHKIMN. BekTopHas
(YHKIUS CKAISIPHOTO apryMEHTa.
KacatenbHast K KpUBOI U HOpMasbHas
IJIOCKOCTb.
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MaremaTnueckum
a"gaym3, Yacte 2.

Jlexuus 3. lupdepenuuponanue
(GyHKINMH HECKOJIBKUX TIEPEMEHHBIX,
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YaCTHBIE POU3BO/IHBIE,

Qg depeHmasl.

[TepBooOpasHas 1 HeONpeACIICHHBIN
nHTerpan. CBolicTBa HHTETPAJIOB.
[IpaBuiia unTErpUpOBaHus U Ta0IMUIIA
uHTerpanon. IHTerpupoBanue 1no
YacTsAM U METOJI 3aMEHBI IEPEMEHHOM.
Pasnoxenne MHOrouneHa Ha
MHOXUTENN. Pa3noxenue
paIMoHaIBHBIX Ipo0ei Ha MpocTenIme
npobu. UnterpupoBanue
paIMoOHaIBHBIX IPOOEH.

Jlexnus 4. OnpeneneHHbIN HHTETpal |
ero ceorcrea. Popmyna HeroToHa-
JleiiOHuIIa ¥ ee TPUMEHEHUE IS
BBIYHCIICHUS OIPEIEICHHBIX
MHTETPaJIOB. 3aMEeHa EPEMEHHOM U
MHTErpUPOBAHUE TI0 YacTsl B
OIpe/ieIEHHOM HHTErpae.
Brluucnenue 1BOWHBIX UHTETPAIOB
[TOBTOPHBIM UHTETPUPOBAHUEM.
[lonsiTHE O 3aMEHE NEPEMEHHBIX B
JIBOWHBIX MHTETpajax.

IIpakTnyeckoe 3ansitne 3. Berunciienue
YaCTHBIX [TPOU3BOIHBIX.
HenocpencrBeHHOE HHTETPpUPOBAHUE.
HHTerpupoBanue 1o 4actsm.
WuTerpupoBanue 1pooHo-
palMOHATBHBIX (PYHKIIHM.
IIpakTHuyeckoe 3ansitue 4.
OnpeneneHHblil UHTErpal.
Heco6cTBeHHBIE MHTETPAIBI.
Brrunciienne ABOMHBIX UHTETPAJIOB.
CamocrosiTesbHast padora.
KacarenbHast minockocTh 1 HOpMab K
MIOBEPXHOCTHU. Y CJIOBHBIN DKCTPEMYM.
OyHKIMH, HE UHTETPUPYEMBIE B
KBagparypax. HTerpaisl c
[IEPEMEHHBIMU TpeieIaMu.
IIpocreiimme cnocoOb!
MPUOIMKEHHOTO BBIUUCIICHUS
OIIPEAEIIEHHOr0 UHTErpaia (METObI
MPSIMOYTOJIbHUKOB, Tpareuui,
Cumncona). 'eomerpuyeckue u
MeXaHUYEeCKHEe MPUIIOKEHUS
OIPEAEIEHHOr0 HHTErpaa.

YucnoBbeie 1
(hyHKIIMOHATEHBIE
PAIBL.

CamocrositesbHas padora. Uniciossie
panbl. CXOIMMOCTh M CyMMa Psija.
Heo6xoanmMoe yciaoBre CXOIUMOCTH.
JlericTBUA CO CXOASUIMMUCS PSIAaMU.
Psiipl ¢ TONIOXKUTENBHBIMU YJIEHAMM,
MPU3HAKU CXOJMMOCTH.
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3HaKONEPEMEHHBIE PSIbL, PALBI C
KOMIUIEKCHBIMU YJIeHaMU. AOCOTIOTHAs
U yCIIOBHAs cxoauMocTh. [Ipu3Hak
Jleiibnuna. CoiicTBa aOCOIIOTHO
CXOJALIUXCS PSIOB.
OyHKIHOHANBHBIE psiabl. O0IaCTh
cxoauMocTu. PaBHoMepHas
cxoaumocTs. [Ipusnak Beliepurpacca.
CBoiicTBa paBHOMEPHO CXOJSALIUXCS
PSAIOB: HEMIPEPHIBHOCTh CYMMBI psJia,
muddepeHnpoBanue u
UHTETrpUpoBaHue psoB. CTereHHbIe
psanel. Teopema Abens. Panuyc u xpyr
cxopumoctu. Psaner Telnopa u
Makxkiopena. Paznoxenue
3JE€MEHTApHBIX (PYHKIHUM B CTETICHHBIC
panel. [IpunoxxeHust pssos.

Psanel @ypre.

Judbdepennmranbapie
YpaBHCHHSI.

Jlekums 5. 3amaun, NpUBOIAIINE K
g hepeHIATBEHBIM YPAaBHEHUSM.
Juddepenunansubie ypaBHEHUS
nepBoro nopsjaka. 3anada Komm.
Teopema cymiecTBOBaHUS U
€MHCTBEHHOCTH PEIICHUS 3a7a41
Kouu. OcHOBHBIE K1acchl ypaBHEHUH,
WHTETPUPYEMBIX B KBaJpaTypax:
YpaBHEHUS C Pa3AESIOUIUMUCS
MepEMEHHBIMU U OJTHOPOJIHBIE,
JIMHEWHBIE J1.y. IEPBOTO MOPSAKA U [1.Y.
B MOJIHBIX Au(depeHnnanax.

OIllIK-1.1.1

Marematnueckoe
MOJIETTUPOBAHUE

Jlexuus 6. {updepenunanpuele
YpaBHEHHUSI BBICIIUX MOPSAKOB KaK
3JIEMEHT MaTEMaTHYECKOT O
MozenupoBanusd. 3agada Komn.
[TonsTHE O KpaeBBIX 3a7adax.
Jluneiinsle nuddepeHranbHble
YPaBHEHUS: OAHOPOJHBIE U
HeogHopoaHbIe. O0I1Iee pereHue.
DyHIaMEHTaIbHAs CUCTEMA PELLIEHUN.
Hopmainbnas cucrema
muddepeHIranbHbIX ypaBHEHUH.
IIpakTnueckoe 3anaTHe 5. Penienue
1.y. C pa3JeNAoIUMUCA IEPEMEHHBIMU
Y OJTHOPOJHBIX J1.Y. IEPBOTO MOPSAKA,
JUHENHBIX J.y. IEPBOTO MOPSAIKA,
ypaBHeHU bepHyy 1 1.y. B OJHBIX
muddepeHnmanax.

IIpakTuyeckoe 3ansiTue 6. Permenne
JIMHENHBIX OJHOPOJHBIX J1.y. BTOPOTO
MOPSAJIKA C IOCTOSTHHBIMU
koapdunmentamu. Meton Jlarpanxka
JUISL peUIeHUs JIMHENHBIX
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HEOAHOPOHBIX JI.y. BTOPOTO TOPSJIKA C
MOCTOSIHHBIMU K03 (ppurimeHTamu.
Pemenne cucremM TUHEHHBIX
ypaBHEHUU METOJIOM HCKIIFOUCHUSI.

Teopus
BEPOATHOCTEMN U
MareMaruJyeckas
CTaTUCTHKA

Jleknus 7. DnemeHTapHas TCOpUs
BeposiTHOCTEN. Knaccuueckoe
onpezenenue sepostHoctu. Popmyna
1nojaHou BepositHocTH. Dopmyna
baiieca. Cxema bepnyinu.

@DyHKIMS paclpeesIeHus], INIOTHOCTh
BEPOATHOCTH UX B3aUMOCBS3b U
cBoMcTBa. MaTteMaTnyeckoe 0KHUIaHHue
U AMCIIEPCHUS TUCKPETHOU U
HENPEPBIBHOW CIIy4YallHOW BEJIMYHMHBI.
3aKOHBI pacIpeIEICHHUS.
I'enepanbHast COBOKYITHOCTh M
BbIOOpKa. BapuanoHHsli ps.
I'ucrorpamma, smnupuueckas QpyHKIus
pacripeiesnieHusi, BHIOOpOYHas CpeiHss
n pucnepcus. JloepurenbHas
BEPOATHOCTb U JOBEPUTEIIbHbBIN
UHTEpBaJL.

[pakTnyeckoe 3ansiTue 7.
Kitaccnueckoe onpenenenue
BEPOATHOCTH. T€OpEMBI CIOKEHUS U
YMHOKEHHS BepoATHOCTENH. PopMyina
MIOJTHOM BEPOSITHOCTU U (popmyiia
baiikca. Cxema bepuymu.

UucnoBble XapaKTEPUCTUKH 11.C.B U
H.C.B. 3aKOHBI pacIpeeeHus 1.C.B. U
H.C.B.: OnHOMHMaNbHEIH, [Tyaccona,
PaBHOMEPHBIN, HOPMaJIbHBIN.
IlepBuunas 00paboTKa BEIOOPKH.
[Tonuron wacror. I'pynnupoBanHas
BbIOOpKa. ['ucrorpamma.
OMnupudeckast yHKIHS
pacnpeneneHusl.

UucnoBble XapaKTEPUCTUKH BBIOOPKH.
CamocrosiTesbHast padora.
CriyyaiiHblil BEKTODP U €r0 YHCIIOBBIE
xapakTtepucTuku. KoppensinoHHbii
MOMEHT U KO3 (UIIUEHT KOPPETSILUH.
Perpeccus. Koppensunonusiii u
perpeccuoHHbIN aHanu3. Metoj
HaMMEHBIINX KBaApaToB. ToyeuHble n
WHTEPBAJIbHbIE OLIEHKU
MaTEMaTHYECKOT0 OKUIaHUS U
JIMCTIEPCUU TE€HEPATBHON
COBOKYIHOCTHU. IIpoBepka runoressl o
BHJIE pacnpenenenus. Kpurepuit
ITupcona. CTaTUCTUUECKUI aHAJIN3
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perpeccuu.

SMIUPUYECKON MPOCTON JTUHEUHOMN

5.2. Pa3nensl IUCHUIUINHEL M BUIBI 3aHATUNA

Jlst ouHO# (hopMBI OOYUCHHUS:

Ne HaumenoBaHue pasjeiia I m JIP CPC Beero
n/n TUCHHUILTHHBI
1 | JIuneiinas anrebpa u 6 5 0 8 20
aHAJIUTUYECKasi TeOMETPHS.
2 Marematuueckuii ananu3, Yacts 1. 8 10 0 18 34
3 MaremaTuueckuii ananus, Yacts 2. 18 16 0 18 54
4 | YucnoBble 1 PyHKITMOHAIBHBIC 4 4 0 4 12
PSIBL
5 | Hduddepennuanbupie ypaBHEHHUS. 8 5 0 20 36
MaremaTnueckoe MOAECIMPOBAHUE
6 | Teopus BeposTHOCTEMH U 20 20 0 20 60
MaTeMaTHYECKast CTATUCTHKA.
Hroro 64 64 0 88 216
KoutpoJsb 72
Bcero (o0mas Tpya0eMKOCTb, Yac.) 288
s 3a09HOM (hOpMBI 00YUECHHUS:
Ne HaunmMeHoBaHue pa3aeiia I m3 JIP CPC Beero
n/n AUCHMUIIIMHBI
1 | Jluneiinas anrebpa u 2 2 0 19 23
AHATUTUICCKAsI TEOMETPHSI.
2 MaremaTuueckuii aHanu3, Yacts 1. 2 2 0 50 54
3 | Maremarnueckuii ananu3, Yacts 2. 4 4 0 50 58
4 | Yucnosele U GyHKIIMOHATIbLHBIE 0 0 0 19 19
PSIBL
5 | duddepennuanbHble ypaBHEHHUS. 4 4 0 50 60
MatemaTtuueckoe MOJEIUPOBAHHE
6 | Teopus BeposTHOCTEU U 5 5 0 50 56
MaTeMaTHYeCcKas CTaTHUCTHKA.
Hroro 14 14 0 242 270
KourtpoJsb 18
Bcero (o6mias Tpya0eMKoCTb, yac.) 288

6. OIIeHO‘leIe MaTepuajbl 1JIA NPOBCACHUA TCKYIIEIro KOHTPOJIA YCIIEBACMOCTH U
HpOMC)KyTO‘IHOﬁ aTreCcTalumn oﬁyqamumxcsl Mo JTMCHMIIJINHE

OLICHOLIHLIC MaTCepHraJibl IO AUCHUININHE SBJIAIOTCA HEOTHEMIIEMOM YacCTbhIO pa60qeﬁ
mporpaMMmal 1 IpEACTABJICHBI OTACIIbHBIM JOKYMCHTOM, PACCMOTPECHHBIM Ha 3aCCIaHUN Ka(l)e)IpI)I

U YTBEPKJIEHHBIM 3aBEAYIONUM Kadeapoit.

7. MeToauveckne yKazaHus sl 00yYaOUIUXCsl 10 OCBOEHHIO JUCIIHIJIMHBI

HOpH,I[OI( N3YUCHUA NUCHUIIIIMHBL CJ'ICI[y’[OI.I.IHfII
1. OcBoenne pasacsioB AUCHUILIMHBI IMPOU3BOAUTCA B IMOPAAKEC, NPHUBCACHHOM B
pasaciie 5 «Conepn(aHHe U CTPYKTYypa AUCHUILIAHBI. O6yanOIHHﬁ05 JOJDKCH OCBOUTHL BCC




paszensl TUCHMIUIMHBI, HCIIONIb3Ys] METOAMYECKUE MaTepHalibl IUCIUILIMHBI, a TaKke y4eOHO-
MeToAnYeCcKOoe o0ecredeHre, NpUBeICHHOE B pa3zene § pabodeil mporpaMMel.

2.  Jlns <¢opmupoBaHMS KOMIIETCHIMH OOydalomMics JOJDKEH MPEelCTaBUTh
BBINOJIHEHHBIE 33/1aHUs, HEOOXOIUMBbIE JJIs1 OLIEHKU 3HAHWM, YMEHUH, HaBbIKOB U (WJIM) OIbITA
JESTEIIbHOCTH, IPEAYCMOTPEHHbIE TEKYIIUM KOHTPOJIEM YCIIEBAEMOCTH (CM. OLIEHOYHBIE
MaTepHabl 0 AUCLHUILINHE).

3. Ilo urToram TeKymiero KOHTPOJIS yCIEBAEMOCTH O JUCIHILIMHE, 00ydarouIuiics
JIOJKEH MPOUTH MPOMEXKYTOUHYIO aTTECTALUIO (CM. OLIEHOYHbIE MAaTEPUAIIbI 110 TUCLUILIIMHE).

8. Onucanne MaTepuaJIbLHO-TEXHMYECKOT0 U Y4eOHO-MeTOAUYeCKOro odecrnevyeHms,
HEe00X0IMMOr0 VISl peau3anuy 00pa3oBaTe/JIbHOH MPOrPaMMbl 10 JUCIUIINHE

8.1. TlomemieHus MpeACTABIAIOT COO0H yueOHbIEe ayAUTOPUH JJISl TPOBEICHUS YISOHBIX
3aHSATHH, IpeTyCMOTPEHHBIX IpOrpamMMoii OakanaBpuaTa, YKOMILJICKTOBaHHBIE
CHELMATU3UPOBAHHON yueOHOH MeOenpi0 M OCHAIleHHBbIE O0OPYAOBAaHHUEM U TEXHUYECKUMHU
cpeAcTBaMU OOYYEHHsI, CIyXallUMU ISl MpeAcTaBieHHs y4eOHOH uH(pOpManuu OOIbLIOH
ayJIUTOPUU: HACTEHHBIM SKPaHOM (CTallMOHAPHBIM UJIU IEPEHOCHBIM), MAPKEPHOI JOCKOH U (WI1K)
MEJIOBOM JOCKOH, MyJIbTUMEIUIHBIM IPOEKTOPOM (CTAllMOHAPHBIM WIIH TIEPEHOCHBIM).

Bce nomenienust, HCTIONb3yeMbIe ISl POBEICHUS YI€OHBIX 3aHATHIA U CAMOCTOSTEIILHON
pabOTHI, COOTBETCTBYIOT JCHCTBYIOIIUM CAHUTAPHBIM M IPOTHBOIIOKaPHBIM HOPMaM U TIPaBHJIaM.

Jns  mpoBeneHHs J1abOpaTOpHBIX paboOT wmcmoib3yercss jabopaTopusi  Kadeapsl
«KomnvromepHulil Kiaccy OCHALICHHass KOMIIBIOTEPHOH TEXHUKOH ¢ 00eCHeYeHneM JIOCTyIa B
AIIEKTPOHHYIO HHPOPMALMOHHO-00Pa30BATEIBHYIO CPEly YHUBEPCHTETA.

[Tomemenus st CaMOCTOSITENbHON pabOThl 00YYaIOUIMXCSI OCHAILICHBI KOMITBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO TOAKIIOUEHHS K cetn «MHTepHeT» m obecredeHneM JocTymna B
3JIEKTPOHHYIO NH(POPMAIIMOHHO-00Pa30BATEIBFHYIO CPEy YHUBEPCUTETA.

8.2. YHuBepcuteT obecrieueH He0OX0AUMBIM KOMIUIEKTOM JIUIICH3HOHHOTO U CBOOOTHO
pacnpocTpaHsIeMOro IPOrpaMMHOTO 00ECIICUEHHS, B TOM YHCIIE OTE€YECTBEHHOTO IPOU3BO/ICTBA:

- OnepannonHas cucreMa Windows;

—  MS Office

- AnTtusnpyc Kacnepckuii;

—  IlporpamMMmHas cucrema Jiist OOHapyKEeHHUsI TEKCTOBBIX 3aMMCTBOBAaHUH B y4eOHBIX
¥ Hay4HBIX paboTax «AHTHIUTarnaT.BY3».

8.3. OOywarommumcsi obecriedeH JocTyn (yOaJeHHBIA JOCTYH) K COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM JTaHHBIX:

— DneKTpoHHO-OUOIMoTeUHass cucTeMa wu3aaTesnbcTBa «JlaHb». [DIEKTpOHHBIN
pecypce]. — URL: https://e.lanbook.com/ — Pexwum noctyma: st aBTOpHU3. MOJIb30BaTEIICH;

—  DuekTpoHHO-OMOaMOoTeYHas cucteMa ibooks.ru («Aitdyke»). — URL: https://
ibooks.ru / — Pesxum mocTtyma: it aBTOPH3. MOJIb30BATENCH;

—  DnexrponHas 6udnnorexka FOPAMT. — URL: https://urait.ru/— Pesxum moctyma:
JUIsl aBTOPH3. MOJIB30BATENEH;

—  EnuHoe okHO JocTymna K 00pa3oBaTesbHBIM pecypcaMm - KaTtajaor 00pa30BaTeIbHBIX
MHTEPHET-PECYPCOB U IMOJHOTEKCTOBOW 3JIEKTPOHHON Y4eOHO-METOAMUYECKON OubnuoTexe Ass
obmrero u npodeccuonanbHoro oopazosanusi». — URL: http://window.edu.ru/ — Pesxxum mocryma:
CBOOOIHLIIA.

- Cnosapu u sHimkionequn. — URL: http://academic.ru/ — Pexum pocryna:
CBOOOTHBIH.

—  Hayunas snexrponnas oubnuoteka "KubepJlennnka" - 3To HayuHas 2JIeKTpOHHAs
O6ubnuoreka, MOCTpOEHHass Ha mapagurme OTKpbITod Hayku (Open Science), OCHOBHBIMH
3aJauaMi KOTOPOH SIBJISETCS MOMYNSAPU3aIMs HAYKU M HAyYHOU JEATENIbHOCTH, OOIIECTBEHHBIN
KOHTPOJIb KadyecTBa HAYYHBIX MyONWKAlWH, pa3BUTHE MEKIUCIUTUIMHAPHBIX HCCIIETOBAHHIA,
COBPEMEHHOI'0 MHCTUTYTa HAyYHOH PELEH3UH U MOBBIIIEHNE LIUTUPYEMOCTH POCCUICKON HAYKH.
— URL: http://cyberleninka.ru/ — Pesxum goctyrma: cCBOOOIHBIA.


https://e.lanbook.com/
https://e.lanbook.com/
https://e.lanbook.com/

8.4. OoOyuwarouumcs obecriedeH MOCTyn (yIajdeHHBIM TOCTYI) K WH(POPMaIMOHHBIM
CIPAaBOYHBIM CHCTEMAM:

- Hammonaneneiii OtkpeiTeiii YausepcuteT "MHTYUT". becninatHoe ob6pazoBanue.
[DnexTponnsiii pecypc]. — URL: https://intuit.ru/ — Pexxum moctyma: cBOOOHBIN.

8.5. IlepeueHp meyaTHBIX U3JAHUM, UCTIOIB3YEMBIX B 00pa30BaTEILHOM MPOLIECCE:

1. IMucemennsiit J[. T. KoHcnekT Jekiuil Mo BhICIIEH MaTeMaTHKe: MONHBIN Kypc/14-¢
u3a.-Mocksa: Aiipuc-IIpecc, 2022. — 608 c. u ananoru ronos uznanus 2003-2014.

2. Pagpl. Yu. nmocodbue / 'apbapyk B. B., Cniupunonos E.N., llIBapu M. A. - CaHkT-
[TerepOypr: III'YIIC, 2021. — 49 c.

3. Maremaruueckas cratuctuka. Y. mocooue / ['apbapyk B. B., Ilynermesa FO.1O.: -
Cankr-Ilerepoypr: III'YIIC, 2022. - 56 c.

4. Pemienue 3a1a4 1o BbIcIIEd MareMartuke. VHTEHCHMBHBIA Kypc M CTYICHTOB
TeXHUYECKUX BY30B: YueOHoe mocobue / ['apbapyk B. B., Pogun B. W., llIBapiy M. A. .— CII6.:
Hzn-so «Jlanb», 2022. — 444 c.

5. Bricmas maremaruka. CtaHIapTHBIC 3a/1a4M C OCHOBAaMH TEOPHUU : yueOHOE mocooune
tst By30B / A. 10. Bnosums, JI. B. Muxanesa, B. M. Myxwuna [u ap.]. — 3-e u3sn., crep. —
Cankr-ITerepOypr : Jlanp, 2022. — 188 c. — ISBN 978-5-8114-9437-8. — Texkcr :
JIEKTPOHHBIH // JlaHb : aekTpoHHO-OnOMoTeunas cuctema. — URL:
https://e.lanbook.com/book/195419 (nata obpamenus: 15.12.2024). — Pexum gocrymna: uis
aBTOPU3. IIOJI30BATEIICH.

6. Munocues, B. b. Kypc MmaTemaTuku 115t TEXHUYECKUX BBICIINX YYCOHBIX 3aBEICHUN
: yaeOHOe tocooue / B. b. Munocues, B. I'. 3y0koB, B. A. JIsxoBckuii. — 2-€ U31I., HCIIP. —
Canxkr-IlerepOypr : Jlanp, 2021 — Yacts | : Ananutnueckas reometpusi. [Ipenens u psibl.
OyHKIMY 1 Tpon3BoaHbIe. JInHeliHas u BekTopHas anredpa — 2022. — 544 ¢. — ISBN 978-5-
8114-1558-8. — Tekcrt : anekTpoHHbIH // JIaHb : anekTpoHHO-O0nbimoreunas cucrema. — URL:
https://e.lanbook.com/book/211352 (nata obparmenus: 15.12.2024).

— PexxuMm gocTyna: 1yt aBTOpH3. 1OJIb30BaTeIEeH.

7. Munocues, B. b. Kypc MmaTemaTtuku 115 TEXHUYECKUX BBICIINX Y4€OHBIX 3aBEJICHUN
: yuebHOe ocobue / B. b. Munocues, B. A. JIsxoBckuii, A. 1. MapTeiHeHKO. — 2-€ U3/., UCTIP.
— Camnkr-IletepOypr : JIanp, 2021 — Yactp 2 : OYHKIIUU HECKOJIBKHUX MTEPEMEHHBIX.
WnrterpansHoe ucuncienue. Teopus nonsa — 2021. — 432 c. — ISBN 978-5-8114-1559-5. —
Tekcr : anexTpoHHbIN // JlaHb : 2IeKTpOHHO-0nOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/168571 (nata obpamenus: 15.12.2024). — Pexxum goctymna: s
aBTOPH3. IIOJIb30BATEIICH.

8. Munocues, B. b. Kypc MaTemMaTnku it TEXHUYECKUX BBICIIAX YICOHBIX 3aBEICHUN
: yuebnoe nmocodue / B. b. Munoctes, H. A. bepkos, B. I'. 3yokoB. — 2-e u3n., ucnp. — CaHKT-
[TeTepOypr : Jlanb, 2021 — Yacts 3 : IuddepenunanbHple ypaBHEHUS. Y paBHEHUS
mareMaTrueckoi pusukn. Teopus ontummzanmn — 2022. — 528 ¢. —

ISBN 978-5-8114-1560-1. — TeKcT : 25eKTpoHHBIH // JIaHb : 2IIeKTpOHHO-OMOIMOoTeYHAS
cucrtema. — URL: https://e.lanbook.com/book/211358 (nata obpamenus: 15.12.2024). —
PesxuMm moctyna: 1uist aBTOpPH3. TOJIb30BATENEH.

9. IMymkaps, E. A. Kypc mareMaTuku JiIsl TEXHUYECKUX BBICIINX YI€OHBIX 3aBEICHUH :
yuebHoe mocooue / E. A. Ilymkaps, H. A. bepkos, A. . MapTeiHeHKO. — 2-€ U3[., UCTIP. —
Cankr-IlerepOypr : Jlamp, 2021 — Yacte 4 : Teopus BepoATHOCTEH W MaTeMaTU4yecKas
cratuctuka — 2022. — 304 ¢. — ISBN 978-5-8114-1561-8. — Tekcr : anektpoHHbIH // JIaHb :
ANIeKTpOHHO-OMOMMoTeuHass cucrema. — URL: https://e.lanbook.com/book/211382 (mata
obpamenus: 15.12.2024). — PexwuM gocTymna: Ui aBTOPU3. MOJIH30BATEICH.

8.6. IlepeueHn pecypcos WH(OPMAITMOHHO-TSIICKOMMYHHKAITUOHHON ceTH
«MHTEpHETY, UCIIOIB3YEMbIX B 00pa30BaTeILHOM IPOIIeCCe:



- JInanerii kabuner DUOC [DnexTponHsii pecypc]. — URL: my.pgups.ru — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BaTEIICH;

— DnekTpoHHas nH()OpPMAMOHHO-00pa3oBaTelibHas cpenia. [ DICKTPOHHBIN pecypc].
— URL.: https://sdo.pgups.ru — Pesxum octyna: Juis aBTOPHU3. MOJIb30BATENCIH;

PaspaboTunk paboyeii mporpaMMel
JIOLIEHT E.N.Cnupugonon
16.12.2024
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