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1. ]_Ie.]'[I/I H 3a1a4Y1 JUCHHUIIIIMHBI

Pa6oyas nmporpamma aucuuiuinibl «Mamemamuxa» (b1.0.7) (nanee — TUCIUIUIAHA)
COCTaBJICHA B COOTBETCTBHHU C TPeOOBAHUAMU (PeePATBHOTO rOCYIapCTBEHHOTO
00pa30BaTEILHOTO CTaHIapTa BhICcIIero oopasoBanws o cneyuarvhocmu 23.05.01 «Hazemnwle
mpancnopmuo-mexnonozcudeckue cpeocmeay (nainee — ®I'OC BO), yrBepk1eHHOTO
11.08.2020 r., mpukaz Muno6puayku Poccum Ne 935.

[enpro M3ydeHus MUCIUIUIMHBI SIBISICTCS OCBOCHHE TEOPETUYCCKHX OCHOB U Pa3BUTHE
MPAKTUYECKUX HABBIKOB TNPHUMEHEHUS MAaTEMAaTHYeCKUX METOJOB, IMOBBIIMICHHE KYJIbTYPbI
MBIIIIECHHS, CIOCOOHOCTH K 0000IIEHUI0, aHATTU3Y, BOCIIPUSATHIO MHPOPMAIUH, TOCTAHOBKE TSN
1 BBIOODY ITyTeH €€ JOCTHKEHUS
JUTs TOCTHXKEHUS IeTTU TUCIATUTHHBI PEIIaroTCsl CIIEAYIONTUe 3a1auu:

— YMEHHE PEIICHHSI OCHOBHBIX MAaTEMAaTHUECKUX 33J1a4 C JIOBEJACHUEM PEIICHHS IO TPAKTHUSCKU
MPUEMJIEMOTO pe3yibTarTa,

— pa3BUTHE HABBIKOB MATEMATHYECKOTO M aJrOPUTMHUYECKOTO MBINIICHUS, YMEHHUS JIOTHUYCCKH
BEpPHO, apryMEHTHUPOBAHO U SICHO MTPOBOIMUTH JIOKA3aTEIIbCTBA;

— YCBOGHHE O0a3MCHBIX MATEMAaTHYECKHUX TOHATHH, METOJO0B, MoOJeENel, MPUMEHSICMBIX IPH
H3YYEHHH €CTECTBEHHOHAYUYHBIX U CIEIUATbHBIX TUCIUILINH,

— ONBIT TPOCTEHIIIET0 MaTEeMAaTHYECKOTO WCCIICIOBAHUS TPHUKIAIHBIX BOMPOCOB (IIEPEBOT
peaIbHOM 3a7aui Ha MaTEMaTHYCCKHUU SI3BIK, BBIOOP METOJIOB €€ PEIICHUs, B TOM YHCJIC H
YHUCIIEHHBIX, OIEHKA MOJIydeHHBIX PE3YJIbTATOB);

— pa3BHTHE CHOCOOHOCTH CaMOCTOSTENFHO pa30MpaThCsi B MaTEeMaTHYeCKOM  armapare,

CoJZiepKaIeMcsl B INTEPAType, CBI3aHHOM CO CIEIMATbHOCTBIO CTY/ICHTA.

2. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs MO AUCHUIIIAHE,
COOTHECEHHBIX C YCTAHOBJIEHHBIMHU B 00pa30BaTe/IbHOIl IpOrpaMMe HHAUKATOPaAMH
MOCTHKEHUS KOMIIeTeHIui

[InanupyeMbpIMH pe3ysibTaTaMd OOYYEHHS 1O JUCHUIIIMHE (MOIYIIO) SBIISETCA
(dhopmupoBaHHe Yy 00YJarOIIUXCS KOMIIETCHIIMA W/WIIA YacTu KoMrieTeHnid. ChopMHUpPOBaHHOCTh
KOMIIETCHITMN W/WIM YaCTH KOMIIETCHIIMHA OI[CHUBAETCS C TIOMOIIBI0 MHIUKATOPOB JOCTHKEHUS
KOMITETCHITHH.

NHauKaTopbl 10CTHKEHU S

.« Pe3yabTarhl 00yueHNs Mo AuCHUIINHE (MOIYJIIO
KOMIIeTeH U M y aucn (mony.io)

OIIK-1. Cnocoben cmagums u peuiams UHHCEHEPHble U HAYYHO-MeXHUuYecKue 3adauu 6 cgpepe
ceoell NpogheccuoHanbHOU 0esmerbHOCIU U HOBbIX MENCOUCYUNTUHADHBIX HANPABIEeHUL C
UCNONIL308AHUEM eCTNEeCMBEHHOHAYYHBLX, MAMEMAMUYECKUX U MeXHON0SUYeCKUX MoOoelell.

OIIK-1.1.1. 3uaem ocnosnvie Obyuarowuiicsa 3naem:

nOHAMUS u 3aKOHbI - OCHOBHble ~ MemoObl U  NONONCEHUS  PA30eog
ecmecmeeHHbIX HAYK, Memoobl Mamemamuxku: — UCCLe008aHUsi  (QYHKYul,  JTUHEHOl
MamemMamuyecko2o aHanu3a u aneedpuvl,  OughpepenyuanvHoco U UHMESPATLHOO
MOOeNUPOBAHUSL. ucuucienus, paoos, OouggepeHyuarbHbLIX  YpPasHeHul,

YUCIEHHbIX M€m0()06, meopuu 6ep0}1mHocme12 u
MaAMmemamu4deckoll CImamucmuxi.

OIlIK-1.2.1. Ymeem Obyuarowutics ymeem:

UCNONb308aMb PUUKO- - UCNONIL3068AMb OA3UCHBIE MATNEMAMUYECKUe NOHAMUS
Mamemamuyeckul annapam U Memoobl 0 paspabomKu Mamemamuieckux mooenell,
0215 paspabomku NPUMEHAEMbIX NpU  U3VUEHUU eCmeCcmBeHHOHAYYHbIX U

mamemamuyeckux mooeel cneyuailbHovlx OMCZ/}MI’UZMH;




NHaukaTopbl 10CTHKEHHU S
KOMIIeTeHI M

Pe3ynbTaThl 00y4eHHs 110 AUCHHUILIMHE (MOLYJIIO)

s6/1eHULl, NPOYECCcos U
00beKmos npu peutenuu
UHIICEHEPHBIX 3a0aY 8
npogeccuoHanbHoU
oessmenbHoCmU.

— npoooums npocmeuuiue MamemamuyecKkue
UCCNe0068aHUsI NPUKIAOHBIX 80NPOCO8 (Nepesod peanbHOU
3a0a4u HA MamemMamuyeckuil 5A3vlK, 8bl00p Memooos eé
pewieHuss, 8 MmomM Yucie U YUCIeHHbIX, OYEeHKA NOJYYEeHHbIX
Dpe3yIbmamos).

OIIK-1.3.1 Brnaoeem
OCHOBHBIMU MEMOoOamu
meopemuyecKo2o u

Obyyarowuiics enadeem:
—  NepeUYHLIMU HABLIKAMU U OCHOBHLIMU Memooamu
PpeeHUss MamemMamuyeckux 3a0ay u3 0OUeUuH’ICeHePHbIX U
CNeYUAIbHbIX OUCYUNTIUH.

IKCNEPUMEHMATLHOSO
uccneoo8anus 00bLeKmos,
npoyeccos u A61eHUll Ha
OCHOB8E MENCOUCYUNTUHAPHBIX
ceszell.

3. MecTo IMCHMILIMHBI B CTPYKTYPe OCHOBHO# NPo¢ecCHOHATbHOM

o0pa3oBaTe/IbHON NPOTrPaMMBbI

JlucuuminHa OTHOCUTCS K 0053aTeIbHOM JacTH.

4. O0beM TUCUMILIMHBI M BUIbI Y4e0HOH padoThl

Jlst ouHo# hopMbl 0OyUeHUSI

N Bcero CemecTtp

Bupa yueOHo# padoThl 4ACOB I T T v
KonrakTHas paboTa (1o BuaaM ydeOHBIX
3aHATHUI) 208 64 48 48 48
B toMm uucne:
— nekuuu (JI) 128 32 32 32 32
— mpaktuueckue 3ausatus (113) 80 32 16 16 16
— nabopaTtopHubie paboTs (JIP) - - - - -
CamocrostensHas paborta (CPC) (Bcero) 256 76 60 60 60
KonTtposb 112 4 36 36 36
dopma KOHTPOJIs (IPOMEKYTOYHON aTTECTAIINHN) 3 C) €] €]
OOmiast TPYI0EMKOCTB: Yac / 3.€. 576/16 | 144/4 | 144/4 | 144/4 | 144/4




Jiist 3a09HOM (hOpMBI 0OYdeHUs

. Bcero Kypc
Buja yue6Ho# padoThl YACOB I T
KonraktHas padota (1o Bumam y4eOHbIX
3aHSATUIN) 52 16+12 12+12
B Tom uucne:
— nexuuu (JI) 32 8+8 8+8
— mpakruueckue 3ansatus (113) 20 8+4 4+4
—  mabopatopHsie paboTs! (JIP) 0 0+0 0+0
CamocrositensHas paborta (CPC) (Bcero) 493 124+123 123+123
KonTpoins 31 4+9 9+9
®dopma KOHTPOJIs (IPOMEKYTOUHON aTTeCTalllN) 3,0 2,9
OO61as TPYI0EMKOCTE: Yac / 3.e. 576/16 144/3;81 /Aé4/4_ 144/;';; /24/4_
Ipumeuanue: «Dopma konmporsy — sxzamen (3), sauem (3)
5. CTpykTypa u cofep:KaHue QU CHUTIIUHbI
5.1. Pazziens! TMCHUIIIIMHEL U COAEP/KAHNE PACCMATPUBAEMBIX BOIIPOCOB
Ji1s ouHO¥M opMBI 00YUEHUS
No HaumeHoBaHue Nuaukaropsl
I /;1 pasnaena Copep:xanue pasaena AOCTHKEHUsS
AUCHUTLINHBI KOMIIeTeHII U
1 Jluneiinas anre6pa u | Jleknusi 1..Matpuiipl U ASHCTBUS HAJ
aHaJIMTHUYECKas Humu. OOpatHas matpuia. Padr
reoMeTpHs MaTpHUIIbI, BHIYUCICHUE PaHTa.
Onpenenureny BTOPOTo U TPETHETO
nopsaakoB. OnpeaenuTeNnn BhICIINX
nopsakoB. CBOMCTBaA ONpeAeIUTENEH.
Jlexuus 2. Penienue cucreM JTMHEHHBIX
anredpanvyeckrux ypaBHEHUN: METO/IbI
Kpamepa, ["aycca u MmaTpuyHbIi.
Teopema Kponekepa-Kanemm.
Jlexnusi 3. BekTophl 1 TUHEHHbIE
oneparyy HaJ HUMH. [[ekapToBBbI OllIK-1.1.1
KOOPAMUHATHI BEKTOpOB. CKalIpHOE, OIllK-12.1
BEKTOPHOE M CMEIIAHHOE OIlK-1.3.1

IIPOU3BENICHUS BEKTOPOB. JInHelHas
3aBUCUMOCTb U HE3aBUCUMOCTh
BEeKTOpOB. PazMepHOCTH 1 0azuc
JIMHENHOTO MIPOCTPAHCTBA.

Jlexnus 4. IIpsimast Ha TUIOCKOCTH.
YpaBHEHUS NPAMOU. YTOI MEXIY
IPSIMBIMHU.

Jlexnus 5. IIpsimast ¥ TUIOCKOCTH B
TPEXMEPHOM IIPOCTPAHCTBE.
YpaBHEHHUS IPSIMOU U IIJIOCKOCTH.
Jlexknus 6. Yron Mexay npsiMbIMH,
IIJIOCKOCTSIMU, IPSIMOU U IIJIOCKOCTBIO.




PaccrosiHus OT TOUKM A0 NPSIMOM U 0
IJIOCKOCTH. B3anMHOE pacnosioxxeHue
IPSIMBIX U IJIOCKOCTEM.
[MpakTuueckoe 3ansaTue 1. [lelicTBus
¢ Marpuliamu. Beruucienne
onpenenureneid. Pazdop nmpumepon
tunoBoro 3aganus 1 (1, 2) uz T3 Nel.
IpakTuyeckoe 3ansitue 2. O6parHas
Mmarpuna. Beimonnenue 3ananus 1 (3)
u3 T3 Nel.

IpakTuyeckoe 3ansitue 3. [Ipsmas Ha
IIJIOCKOCTH.

I[MpakTHyeckoe 3ansaTue 4. Paznuunsie
YpaBHEHUS IIJIOCKOCTU B IIPOCTPAHCTBE.
Yron Mexy miIoCKOCTIMH.
I[IpakTnueckoe 3ansiTHE 5. YpaBHEHUS
IIPSIMOM B IPOCTPAHCTBE. YTOJ MEXIY
MPSIMBIMU, TIPSIMOM U TJIOCKOCTBIO.
PaccTostHus OT TOYKH 10 IPSAMOM U 110
IIJIOCKOCTH. B3anmHoe pacrosoxenue
MPSIMBIX U INTIOCKOCTEN.
CamocrosiTesibHas padora.
CoOcTBeHHbIE Uncia U COOCTBEHHBIE
BEeKTOpHI MaTpull. Kpussie BToporo
NOPSAKA: OKPYKHOCTb, SJUIMIIC,
runiepoona. [lonspHas cuctema
KOOPJMHAT.

Maremarnueckuii
ananu3, Yacts 1.

Jleknusi 7. MHOX€eCTBa U OTepaIiuy HaJl

HUMU. UYucnossle MHO>K€ECTBA.
KBantopel. ®yHkuuu. CroxHble H
oOpaTHbIe dbyHKINH, rpaduku

byHKIUNA. DiIeMeHTapHbIe (PYHKITUH.
Jlexuus 8. Yucnossie
MOCIIEZIOBATEILHOCTH M UX MPEIEIBI.
Heneposo uncno. IIpenenst GyHKIMIA,
CBOMCTBA MpeeNiOB, OCHOBHbBIE
TEOPEMBI O Tpeenax.

Jlekuusi 9. beckoHeyHo Manbie U
OECKOHEUYHO OoJIbIIINE GbyHKIMH.
CpaBHeHue 0OECKOHEYHO MaJbIX
byHkumii. 3ameyaTeNnbHbIE TPEeIbl.
Jlexknus 10. HenpepbiBHOCTH PyHKIIHIA
B Touke M Ha orpe3ke. CBoiicTBa
(GyHKIMI, HEmpepbIBHBIX Ha OTpE3Ke.
Pa3pbiBbI byHKIUI u 170,
KIaccuUKaIys.

Jlexnms 11. [TpousBonHas pyHkuMH, ee
CMBICI B  pa3lMYyHBIX  3ajayax.
HuddepenuupyemMocts  QYHKIUH B
Touke M Ha otpe3ke. IIpaBuna wu
dopmynsl tuddepeHIpoBaHMSL.

OIlK-1.1.1
OIlIK-1.2.1
OIlIK-1.3.1




Jleknusa 12. TaGmuna mpou3BOJIHBIX.
JuddepeHnnan u ero reoMeTpuIeCKuit

cMmbIci.  VHBapuaHTHOCTE  (OpPMBI
muddepeHnuana. Jluneapuzanus
byHKIHA.

Jlexknus 13. [TpousBoaHsie U

Qg depeHnnanbl BBICIIAX MOPSIKOB.
Teopems! Poust, JIarpanka, Komm.
[IpaBuito Jlonmrans. Packpeitue
HEOIIPEIEICHHOCTEMN.

Jlekmus 14. ®opmyna Teinopa ¢
OCTaTOYHBIM  WIEHOM B  Qopme
Jlarpana. Pa3noxxeHue 31€MeHTapHbIX
¢ynkumii no popmyne Teitnopa.
Jlekuusa 15. Oxcrpemymbl (QyHKIUI.
HeobOxonuMmble 1 10CTaTOYHbIE YCIOBUS
3KCTpEMyMa. HccnenoBanne
BO3pacTaHusl, yObIBaHUS, BBITYKIOCTH U
BOTHYTOCTHU (DYHKIIMH.

Jleknmus 16. AcuUMOTOTH (YHKITHIA.
OO6mas cxema uccienoBaHusl QYHKUINUU
U TTIOCTPOCHHUs €€ rpaduka.
IMpakTnyeckoe 3ansitue 6.
KoMIuiekcHbIE Ynciia U JeHCTBUS HAl
HUMH. AnreOpandeckas,
TPUTOHOMETPHUUECKasl U MOKa3aTelbHAs
(OpMBI KOMIIJIEKCHOTO YHKCIIA.
IIpakTuyeckoe 3ansaTue 7. opmyna
Oiinepa. Pa3z6op 3amanuii 1 u 2 u3
TPNe2.

IIpakTuyeckoe 3ansitue 8. OyHKIMH.
CrnoxHble W  OOpaTHble  (DYHKIIUH,
rpadukn  QYHKIUHA. DJIeMEHTapHBIC
GyHKITUN.

IIpakTuyeckoe 3ansTue 9.
Boruncnenue npenenon
MocCle0BaTeIbHOCTEN U (PYHKIUH.
Pa36op 3amanus 3 uz TPNe2.
IIpakTuyeckoe 3anstue 10.
HenpepbiBHOCTD (PyHKITUHN B TOUKE.
Pa3peiBbl PyHKIMI 1 11X
KIaccuUKaIys.

Paz6op 3ananus 4 uz TPNe2.
IIpakTnyeckoe 3ansitue 11. Tabnuna
POM3BOJIHBIX. Beruncnenue
MPOU3BOIHBIX CIIOKHBIX (DYHKITHI.
IIpakTnyeckoe 3ansitue 12.
[IpousBoaHbIe PYHKITNH, 3aJAHHBIX
napaMeTpUUECcKu U HESBHO.
IIpakTuyeckoe 3ansitue 13.
Brruncnenue npon3BoHBIX BBICHINX




nopsAKOB. PackpeiTue
HEOIIPEIEICHHOCTEM.

IIpakTnueckoe 3ansTue 14.
HccnenoBanue GyHKINN ¢ TOMOIIBIO
IIEpBOM IIPOU3BOJAHON. MOHOTOHHOCTH
¥ OKCTPEMYMBI (QYHKITHIHA.
IIpakTnueckoe 3ansTHe 15.
HccnenoBanue GyHKINN ¢ TTOMOIIIBIO
BTOPOW ITPOU3BOTHOM, HAXOXKICHUE
MHTEPBAJIOB BBITYKJIOCTH U BOTHYTOCTH
GyHKIMI 1 TOYek meperunoa.
IIpakTuuyeckoe 3ansitue 16.
Haxoxnenue acumnTor rpaduka
¢ynkuuu. [loctpoenue rpaduka
(GYHKIMH C TOMOIIBIO TPOU3BOTHBIX.
Pa36op 3ananus 5 uz T3 Ne2.
CamocrosiTesibHast padoTa.
BexTopHas ¢pyHKIMS CKalIpHOTO
aprymenTa. KacaTenpHast K KpUBOU 1
HOpMaJbHas IWIocKocTh. CriennaabHbIe

GyHKIMH.

Marematnueckut
ananus, Yacts 2.

Jlexuus 17. @yHKIIMM HECKOJIBKUX
TIepeMEHHBIX, OCHOBHEIE OTIPE/ICIICHUS,
FEOMETPUYECKHUI CMBICI, TPEIebl,
HernpepbIBHOCTD. [luddepennupoBanue
(GyHKIMI HECKOJIBKUX MEPEMEHHBIX,
YacTHbIE POU3BOHBIE,
muddepeHnmrans.

Jleknus 18. TuddepenunpoBanne
CJIO’)KHOH M HESBHOW ()YHKIIHMA.
KacarenbHas Ma0ckocTh U HOpMAJIb K
MOBEPXHOCTU. YacTHbBIE TPOU3BOJAHBIC U
muddepeHnnanbl BEICIIAX TOPSIIKOB.
Jleknus 19. ®opmyna Teitnopa.
DKCTpeMyMbl (DYHKIIMA HECKOIBKUX
nepeMeHHbIX. HeoOxoaumble ycinoBus
sKcTpemyma. JlocTaTouHble YCIOBHS
IKcTpeMyMa (JUIst PYHKIMH TBYX
MePEMEHHBIX).

Jlexuus 20. Y CIOBHBII 3KCTPEMYM.
[Ipou3BoaHas MO HAMIPABJICHUIO U
TPaIUEHT CKAJIIPHOTO TOJISL.

Jlexnus 21. IlepBooOpasHas u
HeomnpeeneHHbIl naTerpan. CBoicTBa
uHTerpanoB. [IpaBuna HHTErpUPOBAHHUS
U TabJuIa MHTErPaoB.

Jlexknus 22. aTerpupoBanue mno
YacTsM U METO]] 3aMEHbI IEPEMEHHOM.
Jlekuus 23. MHOTOUJIEHBI, TEOpEMa
be3y, ocHOBHas Teopema BbICIIEH
anreOpsl. Pa3noskeHrne MHOTOUJIEHA Ha
MHOKHUTENH. Pa3noskenue

OIlK-1.1.1
OIlIK-1.2.1
OIlIK-1.3.1




palMoOHANBHBIX IPo0Oei Ha MPOCTEUIIIHE
npo6u. MuTerpupoBanue
paIMoOHaIBHBIX IPOOEH.

Jlexknus 24. UnterpupoBanue
HEKOTOPBIX HPPALNOHAIBHBIX U
TPaHCICHICHTHBIX (YHKITHH.
Jlexknus 25. OnpeneneHHblil HHTETpa
u ero cporicrBa. ®opmyna HeroToHa-
JleiiOHuLa ¥ ee TPUMEHEHUE IS
BBIYMCIICHUS OTIPEACICHHBIX
UHTETPAJIOB.

Jleknus 26. 3amMmeHa mepeMeHHON U
UHTETPUPOBAHUE IO YacTs B
OTIpE/IeTICHHOM MHTETpase.

Jlexknus 27. HecoGcTBeHHBIE
UHTETPaJIbl C OECKOHEYHBIMH
npeeaMy U OT HEOTpaHHYEHHBIX
(GyHKIMIA, UX CBOHCTBA, CXOAUMOCTb.
Jexnus 28. O0mmii moaxonm K
OIPENEIICHUIO UHTErpasIoB. J[BOHBIE 1
TPOMHBIE NHTETPAJIBI U X CBOKCTBA.
Jexknus 29. Berancienne JBOMHBIX 1
TPOWHBIX HHTETPATIOB TIOBTOPHBIM
uHTerpupoBanuem. [lonstie o 3ameHe
MEPEMEHHBIX B JBOMHBIX U TPOUHBIX
uHTerpanax. [IpunoxeHus KpaTHBIX
UHTETPaJIOB.

Jlexknus 30. TTonsipHbIie,
WIMHIPUYECKUE U ChepruyecKue
KOOPIUHATBHI.

Jlexknus 31. KpuBosmHelinpie
UHTETpabl 10 JJIMHE IyTHU, UX
CBOMCTBA U BbIYHCIICHHE.

Jlexknus 32. KpuBosimHeliHbIe
MHTETpaJIbl 10 KOOPAUHATAM, HX
CBOMCTBa U BbruncieHue. dopmyna
I'puna-Octporpaackoro.
He3zaBucumocTs KpUBOJIMHERHOTO
MHTETpaa 1o KoopauHaTaM OT MyTH
uHTerpupoBanus. [Ipunoxenus
KPUBOJIMHEHHBIX HHTETPAJIOB.
IIpakTnuyeckoe 3ansitue 17.
Bbruncnenue yacTHBIX IPOU3BOIHBIX.
Paz6op 3amanus 1 uz T3 Ne3.
JuddepenurpoBanne cIoxKHON U
HESIBHON (YHKITHI.

Hcnonw3oBanue auddepenimana B
NpUOIMKEHHBIX BBIYUCICHUAX. Paz6op
3aganud 2 u3 T3 Ne3.

IIpakTuyeckoe 3ansitue 18.
DKCTpeMyMbI (QYHKITUH JIBYX
nepeMeHHbIX. Haxoxaenue




HanOOJIBIIIETO U HANMCHBIIIETO
3HaueHUs! QYHKIIMH B 3aMKHYTOH
obmactH.

[IpousBoiHas 110 HaIIPaBJICHUIO U
TPaTUEHT CKaJIIpHOTO 1MoJIst. Pa3bop
3amannil 3, 4, 5 u 6 uz T3 Ne3.
IIpakTuyeckoe 3ansiTue 19.
HenocpenctBeHHOE HHTETPUPOBAHUE.
Pa36op 3ananus 1 (1) uz T3Ne4.
Meton noBeieHUs 10| 3HAK
muddepeHnrana u 3aMeHbI
nepemenHo#. Pazbop 3amanus 1 (2, 3)
u3 T3Ne4.

IpaxkTuyeckoe 3anstue 20.
HNurerpupoBanue no yactsm. CBeneHue
MHTETpaa K cede moJjo0HOMY.
WurerpupoBanue qpo6Ho-
panuoHaIbHBIX GyHKIMA. Pa3dop
3amanus 1 (4,5, 6, 7) u3 T3Ne4.
IMpakTyeckoe 3ansaTue 21.
HHTerpupoBanue npocTenImx
HPPaIMOHATBHBIX U
TPUTOHOMETPHYCCKUX (PYHKITHIA.
Pa36op 3amanus 1 (8, 9, 10) uz T3Ne4.
IIpakTuyeckoe 3ansTHe 22.
HecobcTBeHHbBIE HHTETPAJIBI TIO
HEOTPaHUYEHHOMY IPOMEKYTKY.
HecobcTBeHHbBIE HHTETPAJIBI OT
HeorpaHW4YeHHbIX QyHKIMA. Pazoop
samanud 2 u3 T3Ne4.

IIpakTuyeckoe 3ansaTHe 23.
Brrurciienue 1BOMHBIX U TPOMHBIX
uHTerpanos. [loBropHoe
uHTerpupoBanue. Pazdop 3aganus 3 u3
TPNe4.

IIpakTHyeckoe 3ansTue 24.
Brrunciienue KpUBOJIMHENHBIX
uHTerpanoB 1 u 2 poxa. Paz6op
3agaHus 4 uz TPNe4.
CamocrosiTesibHas padora.
KacarenbHast mi1ockocTh U HOpMANb K
[IOBEPXHOCTHU. Y CIIOBHBINA DKCTPEMYM.
OyYHKINH, HE UHTETPUPYEMBIE B
KBazparypax. HTerpasi ¢
MEPEMEHHBIMH MpeAeTaMu.
[ToBepxHOCTHBIE MHTErpANBI | 1 2
pona. ®opmyna OcTporpaackoro-
l"aycca.

Huddepenunanbupie
ypaBHEHHS.

Jlexuusa 33. 3amaun, NPUBOIAIINE K
mddepeHInanbHbIM YPaBHEHHSIM.
JuddepenunanbHble ypaBHEHUS
nepsoro nopsaka. 3agada Komm.

OIlK-1.1.1
OIlK-1.2.1
OIlIK-1.3.1




Teopema cylecTBOBaHUS U
€IMHCTBEHHOCTH PEIICHUS 33[a9n
Komm.

Jlekuus 34. OcHOBHBIC KIIACChHI
ypaBHEHUH, UHTETPUPYEMBIX B
KBaJIpaTypax: ypaBHEHUS C
Pa3IeISIOIUMHUCS TIEPEMCHHBIMU H
OJTHOPOJTHBIE.

Jlexknus 35. JIuneiiHbIe 1.y. IEPBOTO
MOPSIJIKA U JI.y. B TIOJIHBIX
muddepeHnnanax.

Jlexknus 36. luddepenunanbubie
ypaBHEHUS BBICIINX IMOPSAKOB. 3a1a4a
Komm. ITonsiTue 0 kpaeBbIX 3aayax.
YpaBHEHUS, TOMYCKAONTUE TIOHMKEHIE
MOPSIIKA.

Jlexuus 37. JluHeiHbIC
mddepeHnaabHble YpaBHEHUS:
OJTHOPOJIHBIE M HEOJHOpoAHbIe. O0mIee
pemrenne. @yHaaMeHTaIbHAS CHCTEMA
peLIeHuN.

Jlexknus 38. Merox Jlarpanxka
BapHaluy MOCTOSIHHBIX. JINHEHHbIE
muddepeHnnanbHpIe YpaBHEHUS C
MOCTOSTHHBIMH KOY(PPUITUECHTAMH.
Jlexnus 39. YpaBHeHus ¢ nmpaBoi
YacThIO CrienraibHOTO BUaA (1-bIid
YACTHBIN CITydai).

Jlexnusi 40. YpaBHeHHs C mpaBoi
YaCThIO CIICIMAIBHOTO BUAA (2-0i
YACTHBIN CITydaid 1 OOIIMiA cirydait).
Jlexnus 41. HopmanbHas cuctema
muddepeHInanbHbIX YpaBHEHUMH.
3agada Komu u Teopema
CYLIECTBOBAHUS U €TUHCTBEHHOCTH.
CucreMbl TUHEHHBIX
muddepeHnaIbHbIX YpaBHEHUH C
MOCTOSTHHBIMH KO3 PUITUCHTAMH.
Merton Diinepa AJist pelieHus: CUCTEM
JTUHEHHBIX TuddepeHInanTbHbIX
YPaBHECHUM.

Jlexuus 42. OnepanioHHOe
ucurcnerre. OpuruHaibl ¥ UX
n3zo0paxenus. CBoiicTBa
npeoOpazoBanus Jlamnaca. Tabnuia
OpPUTHHAIIOB ¥ U300paKeHUH.
Jlexuusn 43. Pemenue
mddepeHnanbHbIX YpaBHEHUH U
CUCTEM OIEPATOPHBIM METOIOM.
IIpakTuyeckoe 3ansitue 25. Pemenue
1.y. C pa3JeNIOIUMHUCS TePEMEHHBIMU
Y OJTHOPOJIHBIX JI.y. IEPBOTO MOPSIIKA.




Pemenue nuHelHBIX 1.y. IEPBOrO
nopsiJika, ypaBHEHUM bepHym u 1.y. B
nonHbIX quddepennnanax. Pazdop
3anaHuil 1- 6 u3 T3NeS.
IIpakTuyeckoe 3ansitue 26.
JuddepenunanbHble ypaBHEHHUS
BBICIIINX TIOPSIIKOB. Y paBHEHUS,
JIOITYCKAIOLIUE MIOHUKEHHUE MOPSJIKA.
Pemenne nuHEMHBIX OJHOPOIHBIX 11.Y.
BTOPOTO MOPSAKA C MOCTOSHHBIMU

ko3 Punmenramu. Pa3dop 3aganus 7-9
u3 T3NeS.

IIpakTuuyeckoe 3ansitue 27. Meron
Jlarpan>xa Juis peleHus JMHEHHBIX
HEOJIHOPOJHBIX JI.y. BTOPOTO MOPSAIKaA C
MOCTOSIHHBIMU KO3 GUIIUEHTaMHU.
Pa36op 3ananus 11 u3 T3NeS.
IIpakTnyeckoe 3ansitue 28. Pemenue
JUHEHHBIX HEOHOPOIHBIX [I.y. BTOPOTO
MOPSIIKA C TOCTOSTHHBIMU
kodpdurmentamu. Pazdop 3amanuii 10
u 12 u3 T3NeS5.

IIpakTnuyeckoe 3ansitue 29. Pemenue
CHCTEM JIMHEUHBIX YPaBHEHU.
Mertonom Dinepa.

IIpakTuyeckoe 3ansaTue 30.
OpuruHansl U n300pakeHus. Tadmuia
n300pakeHui. Perenne MTMHEHHBIX [1.y.
OTIepallMOHHBIM METO0M. Perienue
CUCTEM JIMHEHHBIX JI.y. OTIEPAIlUOHHBIM
METOJIOM.

CamocrosiTesibHas padora.
YucneHHble METO/IbI PEeLICHUs
muddepeHInaTbHBIX YPaBHEHUH U
CUCTEM OOBIKHOBEHHBIX

b depeHInaabHbIX YpaBHEHUH.

YucnoBble U
(GyHKIIMOHATIBHBIE
Jo5:01138

Jleknust 44. Yucnosblie psijbl.
Cx0ouMOCTh U CyMMa psijia.
Heob6xonumoe ycnoBue cX0AUMOCTH.
JIecTBUS CO CXOISAIIMMUCS PSIAAMU.
Psinibl ¢ MONIOKUTEIHHBIMU YJICHAMH,
MPU3HAKU CXOJUMOCTH.

Jlexnus 45. 3HakonepeMeHHbIE PSbI,
PSABI C KOMIUIEKCHBIMH YJIEHAMHU.
AOCOMIOTHAS U YCIIOBHAS CXOUMOCTb.
[Ipu3znak Jleitbuuna. CoiicTBa
abCOJIIOTHO CXOASALIUXCS PAIOB.
Jlexkuus 46. OyHKIIMOHATHHBIE PSJIBI.
Ob6nacTb cxoaumocT. PaBHOMepHas
cxoaumocts. [Ipusnak Beliepurpacca.
CBoiicTBa paBHOMEPHO CXOISIIUXCS
PSZIOB: HETIPEPHIBHOCTH CYMMBI PSIJIa,
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mddepeHIrpoBaHme 1
UMHTErpupoBaHue psaoB. CTeneHHbIe
psaabl. Teopema Abens. Paguyc u kpyr
CXOAMMOCTH.

Jleknus 47. Psast Teitnopa u
Maknopena. Paznoxenue
AJIEMEHTAPHBIX (PYHKIIUN B CTEIICHHBIC
pansl. [punosxxenus psiios.

Jlexuusn 48. Psyb1 Oypre.
l'apmoHnueckuil aHaus.
IpakTuyeckoe 3ansiTue 31.
HccnenoBanne cXoQUMOCTH YUCIOBEIX
pAIOB. PAIbI ¢ MOJOKUTETEHBIMU
wieHamu. MccrenoBanue cxoIumMocTu
3HAKOUYEPENYIOIUXCS 1
3HAKOTIEPEMEHHBIX PAIOB.
HaxoxnaeHnue natepBaia cXoAUMOCTH
creneHHoro psaaa. Psaasr Teinopa u
Maxnopena. Paznoxenue QyHKuu B
creneHHou psia. Pa3bop 3amanuii 1, 2 u
3 u3 T3Neb6.

IMpakTuyeckoe 3ansitue 32.
[IpuMenenue psioB K MPUOIIKEHHBIM
BBIYHCIICHUSIM.

Psnpr @ypre. Pa3dop 3amanutii 4,5,6 u3
T3Ne6.

CamocrosiTesibHas padora.
[IpakTHyecKkuii rapMOHUYECKUI
aHaJIn3.

Teopus
BEPOSITHOCTEN U
MaTeMaTH4ecKas
CTaTHCTUKA

Jlexmust 49. [IpocTpancTBO
AJIEMEHTAPHBIX COOBITUI. Anredpa
coObITH. BeposTHOCTB.
AKCHOMaTHYeCKOe OCTPOCHUE TEOPUH
BEPOSITHOCTEH.

Jlekmust 50. DiiemeHTapHAas TEOpHS
BeposiTHocTel. Kitaccuueckoe u
FEOMETPHYECKOE OIpeIeTICHHE
BEPOSITHOCTH.

Jlekuus 51. ®opmyna noaHoM
BeposiTHocTH. Dopmyrna baiieca.
Jlexknus 52. Cxema bepuymnu.
Teopewms! Ilyaccona u Myaspa-
Jlaraca.

Jlexnms 53. JluckpeTHble caydaiiHble
BeMUYMHBL. DYHKIUS pacnpeaeseHus u
ee cBolicTBa. Maremaruyeckoe
O’KUJIaHUE U JHUCTIEPCUs AUCKPETHOM
CIIy4allHOM BEIUYUHBIL.

Jlexnus 54. HenpepbiBHBIE cliydaiiHbIe
BeMYMHBL. OYHKIUS pacrpeieneHus,
IUIOTHOCTh BEPOSTHOCTH UX
B3aMMOCBSI3b M CBOMCTBA.
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MaremMatnueckoe 0XKUAAHUE U
JUCIIEPCHS HEIIPEPBIBHOM CIIy4aiiHON
BEJIMYMHBI.

Jlekuus 55. 3akoHbI pacnipeaencHus
JIMCKPETHOM CITy4aillHOUN BEJIMYMHBI:
ouHomuanbHbIN, [Tyaccona.

Jlexknus 56. 3aKoHBI pacnpeneneHus
HETPEPBIBHOW CIIy4ailHOW BEJIMYHHBI:
IIOKa3aTeJIbHBINA, PABHOMEPHBIN.
Jlekuus 57. HopmansHoe
pacnpeesieHue U ero CBOMCTBA.
[IpaBuio Tpéx curma.

Jlexknus 58. 3akoH OONBIIMX YUCET.
HepasencrBa YeOsbIieBa.

Jlexknus 59. Teopems! bepuymnm u
YeOsbIieBa.

Jlexknus 60. LlenTpanbnas npenenpHas
teopema JlsnyHnoBa. Teopema Myaspa-
Jlamuaca.

Jleknus 61. ['enepanbHast
COBOKYITHOCTb M BBIOODKA.
Bapuanmonnsiii psa. ['ucrorpamma,
sMnupuyeckas QyHKIHIS
pacrpeienieHusi, BBIOOpOYHas CpeaHss
U IUCTIEPCHSL.

Jexknusa 62. CtaTuCTUYECKUE OLIEHKH:
HeCMeIeHHbIE, YPHEKTUBHBIE 1
cocrosTenbHble. [lorpenHocTs oneHkn.
JloBepuTenbHas BEPOSTHOCTb U
JIOBEPHUTEIbHbIN HHTEPBAJL.
Onpexnenenne HEOOX0IUMMOTO 0ObeMa
BbIOOpKHU. ToueuHble OLIEHKH
MaTEeMaTH4eCKOT0 OXKUJAHUS U
JMCIIEPCUU.

Jleknust 63. [TonaTne o KpUTEPHIX
cornacus. [IpoBepka runores o
paBeHcTBe j1oJiel u cpeauux. [IpoBepka
TUIIOTE3 O 3HAUEHUH [1apaMeTpoB
HOPMAaJILHOTO PaCIpeesICHHs.
[IpoBepka runoTessl 0 BUjE
pacrpeneneHus.

Jlexuus 64. [TpuHIMI MakKCUMAaTBEHOTO
paBIOMN0100Us M METOJT HAUMEHBIIUX
KBaJ[paTOB.

IIpakTnyeckoe 3ansitue 33. Anredpa
coObITui. OnpezieneHne BEpOSITHOCTH.
Kraccuueckoe onpenenenue
BeposTHOCTH. Pazbop 3ananwuii 1, 2 u3
T3Ne7.

IIpakTuyeckoe 3ansitue 34. TeopeMsl
CJIOKEHMS M1 YMHOKEHUS
BeposiTHOCTel. He3aBucumble coObITHSI.




®opmyJia MOJHOK BEPOATHOCTH U
dopmyna baiikca. Paz6op 3amanwmii 3-5
u3 T3Ne7.

IpakTuyeckoe 3ansiTue 35. Cxema
bepnynnu. Cxema bepuynnu npu
0oabpKX 3HaUeHUAX N. Pazbop
3amanuii 6, 7 u3 T3Ne7.
IpakTuyeckoe 3ansitue 36.
JluckpeTHble ciy4yailHble BETUYHHBI
(n.c.B). @yHKIUS pacipeieIcHusI.
CocraBieHue 3aKOHa pacrpeaeacHus
1.c.B. UncnoBbIe XapaKTEePUCTUKH 11.C.B.
Pa36op 3ananus 8 uz T3Ne7.
IIpakTuyeckoe 3ansitue 37.
HenpepsiBHas citydaiiHasi BEJIMYMHA
(1.c.B). OYHKIUSA IIOTHOCTH
pacnpeneneHus u ee cBsA3b ¢ QyHKIMen
pacnpenenenus. Yucnosbie
XapaKTEPUCTHKHU H.C.B. Pa30op 3amanus
9 u3 T3Ne7.

IMpakTuyeckoe 3ansaTue 38. 3aKOHBI
pacnpeneneHus 1.C.B. U H.C.B.:
omHoMHUaNBHBIN, [Tyaccona,
paBHOMEPHBIN U MOKA3aTEJIbHBIM.
Pemenue 3ana4 Ha HOpMaJIbHBIN 3aKOH
pactipenenenus. Paz6op 3amanus 8 u3
T3Ne7.

IIpakTuyeckoe 3ansaTue 39.
[TepBuunas 00paboTKa BEIOOPKH.
[Tonuron yactot. ['pynnupoBanHas
BbIOOpKA. ['ucTorpamma.
OMnupudeckast QyHKINS
pacnpeneseHus.

YucnoBble XapaKTEPUCTUKU BHIOOPKH.
Pa36op 3amanmii 1, 2 u 3 T3NeS.
IIpakTuyeckoe 3ansTue 40.
ToueuHble 1 UHTEPBAIbHBIE OLIEHKU
MaTEeMaTHYECKOTO OKUIAHUS U
JUCTIEPCUU TeHEPAIbHON
coBokymHocTH. [IpoBepka runoTessl o
BUJE pactpenenenus. Kpurepuii
IIupcoHna.

Paz6op 3amanuii 4-7 u3z T3NeS.
CamocrosiTesbHast padora.
CiyyaliHblil BEKTOP U €r0 YUCIIOBBIE
xapakTepucTuku. KoppensinoHHbIi
MOMEHT U K03(pPULIMEHT KOppesAIun.
Perpeccus. KoppensiuyoHHslii n
perpeccuoHHbli aHanu3. Mero
HAaUMEHBIIINX KBAJPaTOB.
CTaTUCTHYECKUId aHATH3




OMIIUPUYECKOH IIPOCTOM JIMHEUHON
perpeccuu.

Jnist 3a09HON (hOPMBI

oOyueHwUs.

HaumenoBanue
pasjaena
JUCIHHUIIINHBI

Copep:xanue pa3zjiea

Nuankaropsl
JOCTHKEHUS
KOMIIeTeHIIN I

Jluneitnas anrebpa u
AHAJIUTUYCCKast
reoMeTpust

Jleknust 1. Marpuubl u 1edCTBHS HaJl
HUMH. OObpaTHas MaTpuua.
Onpenenurenn 1 UX CBOMCTBA.
Pemenue CHUCTEM JIMHENHBIX
anreOpanveckux YypaBHEHUH: METOJIbI
Kpamepa, T'aycca u  MaTpu4HBIil.
Teopema Kponekepa-Kanemnn.

[IpsiMast ¥ TJIOCKOCTH B TPEXMEPHOM
MPOCTPAHCTBE.

Jleknuus 2. BeKTOpHI ¥ TUHEWHBIC
onepanuu Haa HUMH. CKasipHOe,
BEKTOPHOE ¥ CMENIAaHHOE
npou3BeieHus BEKTOPoB. [Ipsimast u
IIJIOCKOCTH B TPEXMEPHOM
MPOCTPAHCTBE.

IpakTnyeckoe 3ansitue 1. JlelicTBus ¢
MarpuiiamMu. Berancienre
onpenenuteneii. OOpaTHas MaTpuiia.
Pewrenne cucrem IMHENHBIX
anredpanvdeckrx ypaBHEHUN: METOT
Kpamepa, ["aycca u MaTpu4yHBIN METO
PELICHUS CUCTEM.

IpakTnyeckoe 3ansitue 2. [Ipsmas u
IUIOCKOCTh B POCTPAHCTBE.
CamocTosiTeibHasi padora. BeKkTopbI.
CkansipHoe, BEKTOPHOE M CMEIIAHHOE
IIPOU3BEICHNUS BEKTOPOB.

CoOCTBEHHBIC YHCIIa U COOCTBEHHBIC
BEKTOPBI MaTPHULL.

KpuBsbie BTOpOro nopsiika:
OKPY>KHOCTb, 3JUIHIIC, TUIIepOoIa.
[TonsipHas cucremMa KOOpIMHAT.

OIllK-11.1
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Marematnueckuit
a"anu3, Yacte 1.

Jlexuus 3. HenpepbIBHOCTh PYHKIIUI B
TOYKE U Ha oTpe3ke. [IpaBuna u
dopmynsl 1uddepeHIMpOoBaHUSL.
Tabnuua npou3BOJHBIX.
Juddepenunan u ero reoMeTpUIeCKuit
cmbici. [TpousBoiHbIE U
mddepeHnnanbl BBICIIUX MOPSIKOB.
Jlexnms 4. DxcTpeMyMbl (QyHKIMHA.
HeoOxoauMble 1 10CTaTOYHBIE YCIOBUS
9KCTpeMyMa. ACUMOTOTHI (DYHKIUH.
OOm1as cxema uccie10BaHus QyHKIUU
U MIOCTPOEHUS ee rpaduka.
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[pakTHyeckoe 3ansiTHe 3.
KommekcHrble unciia u 1elicTBUS Hall
HUMHU. BbruncieHue npou3BoaHBIX
CJIOKHBIX (QYHKIMHA. Berancienue
MPOU3BOIHBIX BBICIIMX MOPSIIKOB.
IIpakTHyeckoe 3ansTHE 4.
HccnenoBanue GyHKINN U TOCTPOCHUE
rpauKOB C MMOMOIIBIO TPOU3BOTHOM.
CamocTosTebHasA padoTa.
CriennanbHble GyHKIHHA. BekTopHas
(GYHKIUS CKaJISIPHOTO apryMeHTa.
KacarenbHas k KpuBOW 1 HOpMaJIbHAsS
IIJIOCKOCTB.

Marematnueckut
ananus, YacTs 2.

Jlekuus 5. luddepenumrponanue
(GYHKIIUNA HECKOJIBKUX MTEPEMEHHBIX,
YaCTHBIC MPOU3BO/IHEIE,
nuddepeHnnans.

Jleknus 6. [lepBooOpazHas u
HeomnpeneeHHbli nHTerpair. CBoncTBa
uHTerpayioB. [IpaBuia nHTETpUpOBaHUS
Y Ta0IHIa HHTETPAJIOB.
HuTterpupoBaHue Mo 4acTsIM U METOJ
3aMeHbI epeMeHHOH. Pa3noxenue
MHOTOYJI€Ha HA MHOKUTEIIH.
Paznoxenne panmoHaIbHBIX IpoOeii Ha
npocreimue apoou. MaTerpuporanue
palnroHaIBHBIX APOOEH.

Jlekmust 7. OnipeneneHHbIN HHTETPAT U
ero cporctBa. ®opmyna HeroToHa-
JlelibHMIA ¥ €€ MPUMEHEHHE JIJIs
BBIYMCIICHUS ONPEEIICHHBIX
HMHTETpajoB. 3aMeHa EPEMEHHON U
WHTErPUPOBAHUE I10 YACTA B
OIIPENIETICHHOM UHTErpase.

Jexkuus 8. Beruncienue 1BOMHBIX
MHTErPAJIOB TOBTOPHBIM
uHTerpupoBanueM. [lonsatue o 3amene
NIEPEMEHHBIX B IBOMHBIX HHTErpaJiax.
IpakTuyeckoe 3ansTue 5. Berancienne
YaCTHBIX TPOU3BOIHBIX.
IIpakTuyeckoe 3ansTHe 6.
HenocpeacrBeHHOE MHTETpUPOBAHUE.
HNuTterpupoBaHue no 4acTsm.
WNurerpupoBanue aqpo6HO-
paroHaIbHBIX QYHKIUH.
OrnpeneneHHbI HHTErPAJL.
HecobcTBeHHbIE HHTETPATIBI.
CamocrosiTesibHas padora.
KacarenbHast m10ckocTh U HOpMaJIb K
IIOBEPXHOCTHU. Y CJIIOBHBINA SKCTPEMYM.
DYHKINU, HE UHTETPUPYEMbIE B
kBajaparypax. HTerpaisl c
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NePEMEHHBIMHU TIpeJIeIIaMHu.
[IpocTeiimme cnocoObl
HPUOTHIKCHHOTO BBIYHCIICHHS
OIIPEJEIICHHOTO HHTErpaia (METOIbI
IPSMOYTOJIBHUKOB, TPATICLHIA,
Cumrncona). 'eomeTrpuueckue u
MEXaHUYECKUE MTPUITOKCHHSI
OIIPEJENICHHOTO MHTErPaa.

Huddepenunanbupie
ypaBHEHHSI.

Jlexknus 9. 3agaun, mpuBoOAAIINE K
Qg depeHInanbHbBIM YPaBHEHHSIM.
JuddepenunanbHple ypaBHEHHUS
nepBoro nopsaka. 3agada Komm.
Teopema cyliecTBOBaHUS U
€IMHCTBEHHOCTH PEUICHHS 3a7aui
Komu. OcHOBHBIE KJTacChl ypaBHEHUH,
MHTETPUPYEMBIX B KBaJpaTypax:
YPaBHEHUS C Pa3AeSIOIINMUCS
MepeMEHHBIMH U OTHOPOIHEIE,
JVHEWHbIE /1.y. IEPBOTO MOPSIIKA U 1.Y.
B IIOJIHBIX AU depeHuanax.

Jleknus 10. Inddepennnanbubie
ypaBHEHHS BBICIIIUX TOPSAKOB. 3a1ada
Komu. IlonsiTue 0 KpaeBbIX 3aa4ax.
Jluneiinbie muddepeHanbHbIe
YpaBHEHUS: OJHOPOIHBIE U
HeoHOpoaHbIe. O0IIIee pereHue.
DyHIaMEHTAIbHASA CUCTEMA PELICHUI.
Jlexknus 11. HopmanbsHas cuctema
muddepeHnInanbHbIX YpaBHEHUM.
IIpakTuyeckoe 3ansaTue 7. Pemenue
1.y. C pa3JIeNSIOIUMHUCS TIEPEMEHHBIMU
Y OJTHOPOJIHBIX J1.y. IEPBOTO MOPSIIKA,
JUHEHHBIX 1.y. IePBOTr0 MOPSIKA,
ypaBHeHUH bepHyuM U 1.y. B OJIHBIX
muddepennmanax. Pemenue TMHEHHBIX
OJIHOPOJHBIX JI.y. BTOPOTO MOPSIIKA C
MOCTOSTHHBIMH KO3 pUITnEHTaMH.
Meton Jlarpansxka ajist perieHus
JUHEHHBIX HEOJHOPOIHBIX [I.y. BTOPOTO
MOPSAJIKA C IOCTOSTHHBIMU
koddpurmeHTamMu.
CamocrosiTesnbHast padora.
YucneHHOe UHTETPUPOBaHUE
OOBIKHOBEHHBIX AU (depeHnanbHbIX
ypaBHEHUH. YUCIIEHHbBIE METOBI
peleHus CucTeM OOBIKHOBEHHBIX
JddepeHnnanbHbIX ypaBHEHUH.
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YucnoBble 1
(YHKIIMOHATTbHBIE

PsBI.

Jlekuus 12. YucnoBsie psijibl.
CX0IuMOCTh U CyMMa psijia.
Heob6xomuMoe ycrnoBue CX0AMMOCTH.
JIecTBUS CO CXOISIIMMUCS PSTAMU.
Psapl ¢ MONOKUTEALHBIMUI YIEHAMHU,
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IPU3HAKU CXOJUMOCTH.
3HaKonepeMeHHbIe psiibl. AOCOIIOTHAS
U YCIIOBHAs cX0uMocCTh. [TpusHak
Jleiitbanna. CoiicTBa aOCOIOTHO
CXOJSIILIUXCS PSAJIOB.

IpakTuyeckoe 3ansitue 8. Psijpl ¢
M0JIOKUTEIBHBIMU YJIEHAMU, IPU3HAKU
CXOAMMOCTHU. 3HAaKOIIEPEMEHHBIE PSAbIL.
CamocrosiTesbHast padoTa.
OyHKIMOHATBHBIE psiabl. O0IacTh
cxoguMmocTtu. PaBHOMepHas
cxoaumocTtsk. [IpusHak Beliepmrpacca.
CBoiicTBa paBHOMEPHO CXOISIINXCS
PAIOB: HETIPEPHIBHOCTH CYMMBI P/,
T depeHInpoBaHUE U
UHTETrpupoBaHue psioB. CTeneHHbIe
psansl. Teopema Abens. Paguyc u kpyr
cxoaumocTu. Psaasl Teitniopa u
Maknopena. Paznoxenue
3JIEMEHTapHBIX (PYHKUIUN B CTENICHHbIE
pansl. [Tpunoxxenus psios.

Psanpr Oypee.

Teopus
BEPOSITHOCTEN U
MaTeMaTH4ecKas
CTaTHCTHKA

Jleknus 13. DnemeHnTapHas Teopus
BeposTHocTel. Kimaccuueckoe
onpeneneHue BepositHocth. Dopmyna
MoJIHOM BeposiTHOCTH. DopMyIa
baiieca.

Jlexnus 14. Cxema beprysmm.
@yHKIUA pacnpeneneHus, INIOTHOCTh
BEPOSITHOCTH UX B3aUMOCBS3b U
CBONCTBA.

Jlexuus 15. Matemartuueckoe
0>KMJIaHHE U JTUCIIEPCUS TUCKPETHON U
HEMPEPHIBHOM CIIy4ailHON BEJIMYMUHBI.
3aKOHBI paclpeaesieHus.

Jlexknus 16. I'enepanbHas
COBOKYITHOCTH M BBIOODKA.
Bapuanuonnsii psaa. ['ucrorpamma,
sMnupuyecKkas GyHKIHUSI
pacrpezienieHus, BBIOOpOYHAS CPEIHSAS
u qucnepcus. JloBepurenbHas
BEPOSITHOCTH U JIOBEPUTEIBHBIN
WUHTEpBaJ.

IIpakTHueckoe 3ansaTHE 9.
Kitaccuueckoe onpeznenenue
BEpPOSITHOCTH. T€OpeMbI CIOKEHHUS U
YMHOEHUSI BEPOSITHOCTEH.

dopmyIia MOJHOK BEPOATHOCTH U
dopmyna baiieca. Cxema bepaymu.
[pakTuyeckoe 3ansiTue 10. Ynuciosbie
XapaKTEPUCTUKU [I.C.B U H.C.B. 3aKOHbI
pacupeneneHus 1.C.B. ¥ H.C.B.:

OIlK-1.1.1
OIlIK-1.2.1
OIlIK-1.3.1




ounommuanbHbI, [lyaccona,
PaBHOMEPHBIN, HOPMaJIbHBIN.
CamocrosiTesbHast padora.
CnyyaliHblil BEKTOP U €r0 YUCJIOBBIE
XapakTepucTuku. [lepsuunas
00paboTka BeIOOpKH. [ToMroH 9acToT.
I'pynmupoBanHas BEIOOpKA.
l'ucrorpamma. Omnupuueckas
(GyHKIUS pacupeaeneHus.

UucnoBble XapaKTEPUCTUKU BBIOOPKH.
ToueuHble M UHTEPBAJIbHBIE OLIEHKU
MaTEeMaTHYeCKOTO OKUIAHUS U
JUCIIEPCUH TEHEPATIBHON
coBOKynHOCTHU. [TpoBepka runoTessl o
BHJIE pacnpeneneHus. Kpurepui
[InpcoHna.

5.2. Pa3nensl TUCIUILINHEI M BUIBI 3aHATHH
Jiis ouHO¥M opMBI 00yUEHUS

HaumeHoBaHMe pa3iena TUCHUILIMHBI JI 113 JIP CPC Bcero
Jluneitnas anrebpa u 12 10 0 36 58
aHAJIMTUYECKasi TeOMETPHSI.

MaremaTuuecknii ananus, Yacts 1. 20 22 0 40 82
MaremaTuueckuii ananus, Yacts 2. 32 16 0 60 108
Juddepenunanbapie ypaBHSHHS. 22 12 0 40 74
Uucnosbie U QyHKIIMOHAIBHBIE PSIJIBI. 10 4 0 20 34
Teopust BepoITHOCTEN U 30 16 0 60 108
MaTeMaTH4ecKasi CTATUCTHKA.
Hroro 128 80 0 256 464
KonrtpoJnb 112
Bcero (00mmas Tpy10eMKOCTb, Yac.) 576

Jlst 3a09HOM POpMBI OOYUICHUS.

HaumMeHoBaHue pa3gesia IMCUHILIUHBI J 113 JIP CPC Bcero
Jluneitnas anre6pa u 4 4 0 60 68
aHAJIUTUYECKasi TeOMETPHSI.

MaremaTuueckuii ananus, Yacts 1. 4 4 0 64 72
MaremaTuueckuii aHanu3, Yacts 2. 8 4 0 123 135
Juddepennnanbapie ypaBHEHHUS. 6 2 0 100 108
YucnoBble U GYHKIMOHAIbHBIE PSIIbL. 2 2 0 23 27
Teopus BepoATHOCTEN U 8 4 0 123 135
MaTeMaTH4ecKasl CTaTUCTHKA.
Hroro 32 20 0 493 545
KonTpoJs 31
Bcero (o0mias Tpy10€MKOCTb, 4ac.) 576




6. OIIeHO‘leIe MaTepuaJibl 1JIsl IPOBECACHUA TCKYIIEI0 KOHTPOJIA YCII€BAECEMOCTH U
HpOMe)l(yTOqHOﬁ arrecranmuu oﬁyqammnxcﬂ mo JTUCHUIIJIMHE

OneHo4HbIe MaTepuaNbl MO JUCHUIUIMHE SBISIOTCS HEOTHEMIIEMON YacThio paboueid
[IPOrpaMMBbl U IIPEACTABICHBI OTJCIBHBIM JJOKYMEHTOM, PACCMOTPEHHBIM Ha 3aceJaHuu Kadeapbl
U YTBEP>KJIEHHBIM 3aBEYIOLUIUM Kadeapoii.

7. MeToauveckune yKa3aHus JJs 00yYAKOUIUXCS 10 OCBOEHHUIO JUCIHUNIMHBI

[Topsnok M3ydeHHs TUCUUILIAHBI CIIETYFOLIUN:

1.  OcBoeHue pa3nesnoB JUCHMILIMHBI MPOU3BOJIUTCS B IMOPSAJKE, MPUBEAECHHOM B
paznene 5 «CopepkaHue U CTPYKTypa IUCHUIUIAHBD. OOydaromuiicss ITOHKEH OCBOUTH BCE
pazfesnbl TUCHUIUIMHBL, UCTOJIb3ysl METOJANYECKUE MaTepHalibl JUCHMIUIMHBI, a TaKkKe y4eOHO-
METOAUYECKOE 0OecieueHre, MpUBeACHHOE B pasiene § paboueil mporpaMmBbl.

2.  Jlns ¢dopMupoBaHHMS KOMIIETCHIMH OOydJaromMiics JOJDKEH TMPENCTaBHThH
BBITNIOJIHEHHBIE 3aJIaHUs, HEOOXOUMbIE JUIsl OLIEHKU 3HaHWW, YMEHUW, HaBBIKOB U (WJIM) OMbITA
JESITEeIbHOCTH, TPEAYCMOTPEHHBbIE TEKYIIUM KOHTPOJIEM YCHEBA€MOCTH (CM. OIIEHOYHbIE
MaTepHabl 10 TUCHUIUINHE).

3. Tlo mroram TeKymiero KOHTPOJS YCIEBAEMOCTH MO JUCIHUIUIMHE, 00ydJaromIHics
JOJIKEH MPOUTH TPOMEKYTOUHYIO aTTECTAIMIO (CM. OLIEHOYHbIE MaTepUabl MO TUCIUILINHE).

8. Onucanne MaTepuAJIbLHO-TEXHUYECKOT0 H Y4eOHO-MeTOAUYeCKOro odecreyeHmsl,
He00X0AMMOro /ISl peajin3alui 00pa3oBaTe/IbHOM MPOrpaMMbl M0 IMCLHMUIINHE

8.1. TlomemeHus MpeACTaBISIOT COOOH yueOHBIC ayIUTOPUH TSl TPOBEACHNUS YaeOHBIX
3aHATUH, TPEAYCMOTPEHHBIX MPOTpaMMON  OakaiaBpuara/ClelualnTeTa/ MarucTpaTypshl,
YKOMITJICKTOBaHHBIE CIICITUATN3NPOBAHHON YyUeOHOH MeOebI0 U OCHAIIEHHBIE 000PYIOBAaHHEM H
TEXHUYECKUMU CPEIICTBAMH OOYYCHUsI, CIYKAIIMMHU JIJIsl IPECTaBICHUs YIeOHOH nH(popMaImu
OOJIBIIION ayAMTOPUU: HACTEHHBIM SKPAaHOM (CTAlMOHAPHBIM MM TIEPEHOCHBIM), MapKEepHOMH
JTOCKOW W (WJIM) MEJOBOM JOCKOH, MYJIbTUMEIUWHBIM MPOCKTOPOM (CTAIlMOHAPHBIM WJIH
MEPEHOCHBIM).

Bce momenieHus1, CIOIb3yeMble ISl POBEICHUS YISOHBIX 3aHSITUN U CAMOCTOSATEIIBHON
paboThI, COOTBETCTBYIOT ACHCTBYIOIIUM CAaHUTAPHBIM M IIPOTUBOIIOKAPHBIM HOPMAaM H ITPaBHIIAM.

Jns  mpoBeneHHs JIaOOpPAaTOPHBIX pabOT HCHOJB3yeTcs Jabopatopusi  Kadeaps
«KomnvlomepHolii  Knacc»  OCHAIEHHAs KOMIBIOTEPHOW TEXHUKOH C  BO3MOXHOCTHIO
MOJIKITIOUEHUs K ceTn «MHTepHeT» U o0ecriedeHreM JIOCTyIa B 3JIEKTPOHHYI0 HH()OPMAIMOHHO-
00pa3oBaTeNbHYIO Cpey YHUBEPCUTETA.

[TomerneHus st cCaMOCTOSITETILHON pabOThI 00YUYAIOIIMXCSI OCHALICHBI KOMITBIOTEPHON
TEXHUKON C BO3MOXHOCTBhIO TOJKIIOUCHHsS K ceTH «MHTepHeT» u olecredeHueM JocTyna B
AIIEKTPOHHYIO HH(POPMAIIMOHHO-00pPa30BaTEIbHYIO CPEIly YHUBEPCHUTETA.

8.2. VYuuBepcuret obecreyeH He0OX0AMMBIM KOMITJIEKTOM JIMLIEH3UOHHOTO U CBOOOTHO
pacrpoCTpaHsIEeMOro MPOrpaMMHOTO 0OECIICYCHHMSI, B TOM YMCJIC OTEYECTBEHHOTO MPOU3BOICTBA:

— OmneparmonHas cucreMa Windows;

—  MS Office

— AnTtuBupyc Kacnepckuii;

—  IIporpammuas cuctema st OOHapy>KEHUSI TEKCTOBBIX 3aMMCTBOBAaHUH B y4EOHBIX
Y HAy4YHBIX paboTax « AHTHumarunar.BY3».

8.3. OOyuaromumcsi obecrnieyeH JA0CTyn (yJaJeHHBIH JOCTYN) K COBPEMEHHBIM
npodeccuoHalbHBIM 0a3aM JaHHbBIX:

—  DJeKTpoHHO-OMONMMOTEeUHass cucTtemMa wu3AarenbeTBa «JlaHb». [DIeKTPOHHBIH
pecypc]. — URL: https://e.lanbook.com/ — Pesxxum foctyna: yist aBTOpHU3. MMOJIb30BaTENECH;

— DeKTpoHHO-0MOIMoTeuHast cuctema ibooks.ru («AibOyke»). — URL: https://
ibooks.ru / — Pexwum moctyna: Uit aBTOpU3. MOJIB30BATENCH;

—  Dnekrponnas Gu6mmoreka FOPAWT. — URL: https://urait.ru/— Pexwum mocryma:
JUIsL aBTOPH3. MOJIb30BaTENCH;


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

—  EnumHoe okHO focTyna K 00pa3oBaTeIbHBIM pecypcaM - KaTajaor 00pa3oBaTeIbHBIX
WHTEPHET-PECYPCOB U MOJTHOTEKCTOBOM AJIEKTPOHHON Y4eOHO-METOIUYECKONH OMONMHMOTEKe st
o6rrero u npodeccronansHoro oopaszoBanus». — URL: http://window.edu.ru/ — Pexxum nocryna:
CBOOOTHBIH.

—  Cnosapu u surmmkioneaun. — URL: http://academic.ru/ — Pexum goctyma:
CBOOOIHBIH.

—  Hayunas snextponHas 6ubnnoteka "KubepJlennnka" - 310 Hay4dHas 2JIEKTPOHHAS
OubimoTeka, MOCTpOEHHas Ha mapagurmMe OTKpeiToil Hayku (Open Science), OCHOBHBIMHU
3aauaM# KOTOPOU SIBJISIETCS] TIOMYJISIPH3AIHsI HAYKH W HAYYHOW AEATEIbHOCTH, 0OIIECTBEHHBIN
KOHTpOJIb KadecTBa HAYYHBIX NyOIMKALWK, pa3BUTHE MEKIMCUUIUIMHAPHBIX HCCIIEIOBAHHMIA,
COBPEMEHHOTO MHCTHTYTA HAYYHON PEIEH3UH H MOBBIIICHUE IATUPYEMOCTH POCCUIICKON HAYKH.
— URL.: http://cyberleninka.ru/ — Pesxum noctyma: cBOOOHBII.

8.4. OOyuaromumMmcsi obecriedeH A0CTymn (yAajJeHHbIH AOCTYN) K WH(POPMAIHUOHHBIM
CIIPAaBOYHBIM CHCTEMAaM:

—  Hauwmonaneusiit OtkpeiTeiil YHuBepcutet "MHTYUT". becrinatnoe o6pazoBaHue.
[DnexTponnsiit pecypc]. — URL: https://intuit.ru/ — Pexxum moctyna: ¢cBOOOHBIN.

8.5. TlepeueHp TmeYAaTHBIX ©  ODIIEKTPOHHBIX  W3/aHUH, UCIONB3YyeMBIX B
00pa3zoBaTebHOM TTpoIiecce:
1. Tlucemennsiit JI. T. KoHcnieKT JeKmmii Mo BBICIIEH MaTeMaTHKE: MOJTHBIA Kypc/13-e u3j.-

Mockga: Aiipuc-Ilpecc, 2015. — 603 c. u anaoru ronoB m3nanus 2003-2014.

2. Bposun, A.1O. Beiciiast maremaruka. CTaHIapTHBIC 33]1a91 C OCHOBAMH TCOPHH.
[DnexTponnbIii pecypc] : yaed. mocodue / A.1O. BaosuHn, JI.B. Muxanera, B.M. Myxuna. —
OnektpoH. gan. — CII6. : Jlanp, 2009. — 192 ¢. — Pexxum moctyna:
http://e.lanbook.com/book/45 — 3ar. ¢ skpana.

3. Munocnes, B.b. (mox pen.) Kypc marematukw mjis TEXHUYECKHUX BBICIIUX YYCOHBIX
3aBeneHnil. Yacte 1. Ananutuyeckas reometpus. [Ipenenst u psaapl. yHKIUHA U TPOU3BOJAHBIE.
Jluneiinas u BeKTOpHas anredpa [DneKkTpoHHBIN pecypc] : yuebHoe mocodue / B.b. Munocues
(monx pen.), E.A. Ilymkaps (nox pen.), B.I'. 3yokoB [u ap.]. — Dnekrpon. nan. — CIIO. : JIanb,
2013. — 543 c. [http://e.lanbook.com/view/book/30424/]

4.  Munocrues, B.b. (mox pen.) Kypc maTeMaTuku i1 TEXHUYECKUX BBICIINX YICOHBIX
3aBesieHuil. YacTh 2. yHKIIMU HECKOIBKUX NMepeMeHHbIX. MHTerpansHoe ucuucienue. Teopus
noJjist [DnexkTpoHHbIN pecypc] : yauedbnoe nmocoodue / B.b. Munocues (mox pen.), E.A. ITymkapb
(monx pen.), B.A. JIsxoBckuti [u ap.]. — Daexrpon. gan. — CIIO. : Jlans, 2013. — 429 c.
[http://e.lanbook.com/view/book/30425/]

5.  Mumnocues, B.b. (mox pen.) Kypc MaremaTuku 111 TEXHUYECKUX BBICIINX Y4EOHBIX
3aBenenuit. Yacts 3. luddepenunansubie ypaBHeHHUS. Y PaBHEHHUS] MAaTEMAaTHUECKON (DU3BHUKH.
Teopus ontumuzanuu [InNeKTpoHHBIN pecypc] : yueOHoe nmocodue / B.b. Munocues (nof pen.),
E.A. Ilymkaps (nox pen.), H.A. bepkos [u np.].— Dnekrpon. nqan. — CII6. : Jlans, 2013. —
514 c. [http://e.lanbook.com/view/book/30426/]

6. Munocues, B.b. (mox pen.) Kypc MaremaTuku 1711 TEXHUYECKUX BBICIITNX y4EOHBIX
3aBenenuil. Yacts 4. Teopus BepoOSITHOCTEN U MaTeMaTHUECKasl CTATUCTUKA [ DJIIEKTPOHHBII
pecypc] : yuebHoe noco6ue / B.b. Munocues (noa pen.), E.A. [lymxkaps (nox pen.), H.A.
bepxkos [u np.]. — Dnexrpon. nan. — CII6. : Jlans, 2013. — 304 c.
[http://e.lanbook.com/view/book/32817/]

7. Pappl. Yu. nocobue / I'apbapyk B. B., Cnupunonos E.U., [lIsapuy M. A. - CaHkT-
IetepOypr: IIT'YIIC, 2010. — 49 c.

8. Maremaruyeckas crtatuctuka. Y. nocooue / I'apbapyk B. B., ITyneimesa O .1O.: -Cankr-
[etepOypr: IIT'YIIC, 2012. — 56 c.


http://www.labirint.ru/pubhouse/12/

9. Pemenue 3a1a4 110 maTeMaTiKe. AJIAITUBHBIA KypC JUISI CTYJICHTOB TEXHHYECKUX BY30B:
Yuebnoe nocobue / 'apbapyx B.B., Poaun B.W., Conossesa .M., IlIBapiy M.A.— CI16.: U31-Bo

«Jlanp», 2017. — 688 c.
10. Murencusnblif kype matemaruku. Yacts 1 u 2: Yuebuoe nocobue / biraroserienckast
E.A., T'apbapyk B.B., Poqun B.W., ®omenxo B. H., [lIsapi M.A. — CI16.: ®I'bOY BO IIT'YIIC,
20171 2018. - 136 m 192 c.
11.  Ananmutnueckas reomerpust. Meroa. nocobue / Apramonosa H. E., Boponnna M. M.,
Cawmoitnosa T. 10. - Cankr-IlerepOypr: III'VIIC, 2011. - 28 c.

12. HurerpanpHoe ucuucienue. Meros. nocodue / I'ananosa 3. C., Enmceesa E. H., Jlanmuna
H. B., Ymakosa T. W.: - Canxr-IlerepOypr: [1I'YIIC, 2011. - 31 c.

8.6. Ilepeuenn pecypcoB HMH(OPMAIMOHHO-TEJICKOMMYHHUKAITHOHHOM ceTH
«MuTepner», HCIob3yeMbIX B 00pa3oBaTeIbHOM IIPOIECCe:

= Jlnunpii kabuner DUOC [Dnexrponnsrii pecype]. — URL: my.pgups.ru — Pexum
JIOCTYTIA: JUIst aBTOPH3. M0JIb30BATEIIEH;

- OsiekTponHas MHOPMaIMOHHO-00pa3oBaTelbHAs cpe/ia. [ DIeKTPOHHbIN pecype].
— URL: https://sdo.pgups.ru — Pexum jocryna: Juis aBTopus. 10JIb30BaTelICi.

Paspaborunku paboyeit mporpammel,

npogheccop E.A.brazosewjencras

doyenm E.H.Cnupuoonog

26 mapra 2021 .



