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1. OBJIACTh IPUMEHEHUW A PABOYE ITPOT'PAMMBI

1.1 | obecnicueHme C(bOpMI/IpOBaHHOCTI/I HpeHCTaBHeHI/Iﬁ 0 COMAIBbHBIX, KYJIBTYPHBIX U UCTOPUYECCKUX (baI(TO'an CTAHOBJICHHU
MaTCMaTHUKH,

1.2 | oOecneueHue C(l)OpMPIpOBaHHOCTI/I JIOTUYECKOr0, aJITOPUTMUYECKOTO U MAaTEMAaTUYCCKOTO MBIIJICHHUS

1.3 | obecrieuenne chopMupOBaHHOCTH YMEHHH MIPUMEHSTH TOJTydeHHbIe 3HAHUS PU PELICHUH Pa3INYHBIX 32/1a4;

1.4 | obecnieuenre chopMUPOBAHHOCTH MPEACTABICHHIH O MATEMaTHKE KaK 4acTH O0IICYeIOBEYECKOM KyJIbTYPHI,
YHHUBEPCAIBHOM SI3bIKE HAYKH, MIO3BOJISIOIIEM OIKMCHIBATH M U3y4aTh PeajIbHbIE POLIECCH U SBJICHUSL.

2. MECTO YUYEBHOI'O ITIPEJIMETA B CTPYKTYPE OBPA30BATEJBHOM ITPOT'PAMMBI

Huxon (pazgen) OIL: EH.O01.

2.1 | TpeGoBaHusi k NpeaABapUTEIHLHOM MOATOTOBKE 00yUYaloLIerocs:

2.1.1 | ActpoHomust

2.1.2 | dusuka

2.1.3 | UadopmaTika

2.2 | Jucuuniannbl (MOIYJI4) U NPAKTHKH, 115 KOTOPBHIX OCBOEHHE JAHHOH THCHUILIMHBI (MOIYJIs1) HEO0X0AUMO KAK
npeanecTByoniee:

2.2.1 | ActpoHomus

2.2.2 | Mudopmartuka

2.2.3 | dusuka

2.2.4 | UupopmMaimoHHbIE TEXHOJIOTHU

2.2.5 | OnepanliOHHBIE CHCTEMBI

2.2.6 | Opranusanus paboOTHI OIIepaTopa NEKTPOHHO-BEYUCINTEIBHBIX U BEIYHCIUTEIbHBIX MAIINH

2.2.7 | OcHOBBI IPOrpaMMUPOBAHUS

2.2.8 | DaeMeHTHI BBICIIEH MaTeMaTUKU

2.2.9 | DneMeHTBI MATEMATHYECKON JTOTUKH

2.2.10 | ApxuTeKTypa KOMIBIOTEPHBIX CHCTEM

2.2.11 | OCHOBBI 5KOHOMHKHU

2.2.12 | Teopust anropurMoB

2.2.13 | Teopus BeposiTHOCTEH U MaTeMaTHYECKasi CTAaTUCTUKA

2.2.14 | Teopust anropuTMOB

2.2.15 | CucremHOE IpOrpaMMHUpOBAHKE

2.2.16 | IIpuknamgHoe mporpaMMupOBaHue

2.2.17 | Teopust anropuTMOB

3. HEJIN U1 3AJJAYH YYEBHOI'O IIPEIMETA - TPEBOBAHUSA K PE3YJIBTATY OCBOEHHME YYEBHOI'O
IPEIMETA

OK 4.: OcymecTBIsATH MOUCK U HCMOJIb30BaHHe HH(POPMAIMHU, He00X0AUMO 17151 3P (PeKTUBHOT0 BHINOTHEHHUS
npodgeccHoHAIbHBIX 32124, MP0(eCCHOHATBLHOTO0 H JTUYHOCTHOTO Pa3BUTHSA

OK 5.: Ucnoab30BaTh MH(POPMAIIMOHHO- KOMMYHHKAIMOHHBbIE TEXHOJIOTHH B NMPO(deccCHOHATbHOI AesITeJIbHOCTH

OK 8.: CamocTosITe1bHO ONPeAesiTh 321a4i NPodecCHOHAIBHOIO M JIMYHOCTHOIO PAa3BUTHS, 3AHUMATBCS
camM000pa3oBaHHeM, 0CO3HAHHO IJIAHHPOBATH NMOBbILIEHUE KBAJIU(DUKALUU

IIK 1.4.: Pazpa0daTbhiBaTh U BHEIPATH YNPABJsAIONINE IPOrpaMMbl 00padOTKH AeTasei

IIK 1.5.: Mcnoib30BaTh CHCTEMbI aBTOMATH3HPOBAHHOT0 NMPOEKTHPOBAHUS TEXHOJIOTMYECKHX MPOIECCOB 00PAOOTKH
neraJiei

IIK 3.2.: [IpoBOAUTH KOHTPOJb COOTBETCTBHS KAaueCcTBA JieTalieil TPe0OBaHUSIIM TeXHUYECKOH JOKYMEeHTAIHI

B pe3yabTaTe ocBoeHUSs IMCHUILIUHBI (MOAYJIs1) 00yUYaOIMiics T0AKEH

3.1 |3naTn:

3.1.1 | chopMHPOBAaHHOCTB IPEACTABICHUN O MaTEMAaTHKE KaK YHUBEPCAILHOM SI3bIKE HAYKH, CPEACTBE MOAEIMPOBAHUS SBJICHUI
Y TPOLIECCOB, 00 UIEAX U METOJaX MaTEMAaTHKH;

3.1.2 | HOHUMAaHHE 3HAYMMOCTH MAaTEMATHKH I HAyYHO-TEXHHUUECKOTr0 Tporpecca, CPOPMUPOBAHHOCTh OTHOIICHUS K
MaTeMaTHKe KaK K 9aCcTH OOIIeYeI0BEYECKOH KyJIbTYPhI Uepe3 3HAKOM-CTBO C UCTOPUEH pa3BUTHs MaTEMAaTHUKHU, SBOJIOIHEH
MaTEMaTUYECKHX HJICH;

3.1.3 | pa3BuTHE JOrMYECKOTrO MBIILUICHHS, IPOCTPAHCTBEHHOIO BOOOPAXKEHMSI, aITOPUTMHUYECKOIT KYJIbTYPbI, KPHTHYHOCTH
MBILIICHHUS Ha YPOBHE, HEOOX0ANMOM utst Oy y1ieil npodeccnoHaIbHOM AeSITEeNbHOCTH, IS TPOJOIDKEHUsI 00pa30BaHus 1
caM000pa30BaHus;




OBJIQICHUE MAaTEeMaTHYECKHUMHU 3HAHUSAMHI U YMEHHUAMHU, HEOOXOUMBIMH B TOBCEJAHEBHOMN JKU3HU, JUISi OCBOCHUS CMEXKHBIX
€CTECTBEHHOHAYYHbIX JUCIMILIMH ¥ JUCIUIUIMH TPO(GECCUOHANBHOTO IUKIIA, /IS MOIydeHHst 00pa3oBaHus B 00J1acTAX, HE
TpeOyIoIMX yriTyOIeHHONH MaTeMaTH4eCKOi MOATOTOBKH;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIe CaMOOOPa30BaHMIO, HA IPOTSHKEHUH BCEH KM3HHU; CO3HATENBHOE
OTHOIIIEHHE K HETIPEPHIBHOMY 00pa30BaHHUIO KaK YCIOBHIO YCIICIIHOHN MPpodeccroHaIbHON 1 00IIeCTBEHHON
JIeSITeIbHOCTH;

3.1.6

TOTOBHOCTD U CIIOCOOHOCTH K CaMOCTOHTeHLHOﬁ, TBOpquKOﬁ 1 OTBETCTBEHHOM JECA-TCIIBHOCTH,

3.1.7

TOTOBHOCTH K KOJUISKTHBHOH paboTe, COTpYyIHHIECTBY CO CBEPCTHHKAMH B 00pa30BaTeNbHON, OOIIECTBEHHO TOJIE3HOH,
y4eOHO-UCCIIeI0BATENbCKOM, TPOSKTHOW U IPYTUX BUIAX JEA-TEIbHOCTH;

OTHOHLICHHUE K HpO(beCCI/IOHaHLHOﬁ JACATCIPHOCTH KaK BOBMOKHOCTH Y4acCTHA B PCIIC-HUU JIMYHBIX, 06H.ICCTBCHHBIX,
TOCYyAapCTBCHHBIX, O6HIeHaI_[I/IOHaJ'H)HLIX npo6neM;

3.2

YMmerh:

3.2.1

YMEHUE CaMOCTOATEIIbHO ONIPEACIIATE HEIN ACATCIBHOCTH U COCTABJIATD IJIaHBI A€A-TCJIBHOCTH,; CAMOCTOATCIIBHO
OCYHICCTBIIATH, KOHTPOJIIMPOBATH U KOPPEKTUPOBATH ACATCIbHOCTD; NCIIOJIBb30BATh BCE BO3MOXKHBIC PECYPChI AJIs1
JOCTHXCHUS ITIOCTABJICHHBIX ueneﬁ 1 peain3aliy INIAHOB ACATCIBbHOCTH, BLI6I/IpaTL YCHICIIHBIC CTPATETHUH B PA3JIMYHBIX
CUTYyalusX;
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yMEHHE TIPOAYKTHBHO OOIAaThCs U B3aNMOIEHCTBOBATH B IIPOI[ECCE COBMECTHOH Ies-TebHOCTH, YIUTHIBATD ITO3HIINH
JPYTUX yYaCTHUKOB AESATENbHOCTH, 3(PEKTUBHO pa3peliaTh KOH(IIUKTHI;

3.2.3 | B1ageHune HaBBIKaMH II03HABATEIHHON, yueOHO-HCCIeIOBATENbCKON H IIPOSKTHON JIes-TETbHOCTH, HABBIKAMH Pa3pelIeHHs
mpo06JieM; criocoOHOCTh M TOTOBHOCTH K CAMOCTOSITEIFHOMY ITO-UCKY METOJIOB PEIIeHHUS MPaKTHYECKUX 3a1ad,
MIPUMEHEHUIO Pa3IMYHbIX METOJIOB [TO3HAHUS,

3.2.4 | TOTOBHOCTb U CIIOCOOHOCTB K CAMOCTOSTENbHON HH)OPMAIIMOHHO-IT03HABATENILHOM JIEITEIbHOCTH, BKIIIOYAst yMEHHE
OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX WH(GOPMALIUHN, KPDUTUYECKH OLICHUBATh U HHTEPIIPETUPOBATh HH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3IMYHbIX UCTOYHUKOB; BJIaJICHUE SI3IKOBBIMHU CPEJICTBAMU — YMEHHE SICHO, IOTHYHO M TOYHO M3JIaraTh
CBOIO TOUKY 3pEHHMS, UCIOIb30BaTh aJIeKBATHBIE SI3BIKOBBIE CPEJ/ICTBA,

3.2.5 | BnazieHue HaBbIKAMU ITO3HABATEIBHOM pe)IeKCUU KaK OCO3HAHHSI COBEPILIAEMBbIX JIeH-CTBUI M MBICIIUTEIILHBIX TIPOLIECCOB,

UX Pe3yJIbTaTOB M OCHOBAHUIA, TPAaHHII CBOETO 3HAHUS U HE3HAHUS, HOBBIX TI03HABATEJIbHBIX 3a/1a4 U CPENICTB UX
JOCTHKEHHS;

3.2.6 | ueneyCTpeMIICHHOCTD B IIOMCKAX M NPUHITHU PEIICHUH, COOOPa3UTEIbHOCTh M HHTYHUIIHS, PA3BUTOCTh IPOCTPAHCTBEHHBIX
MIPeJCTaBICHHUH; CHOCOOHOCTh BOCIPUHUMATh KPAacOTy U TAPMOHHUIO MHPa;

4 . TEMATUYECKOE IINTAHUPOBAHHUE

Kox HaunmenoBaHue pa3/iesioB U TeM /BH Cemectp / | YacoB | Komneren- | Jlutepaty | AktuBu | Ilpumeuanue

3aHATHS 3aHATHA/ Kype 197011 pa Hure
PaKT.
Pa3gen 1. BBenenne
1.1 Maremartnka B HayKe, TEXHHKE, 1 2 OK 4. OK 5. JI1.1 AynutopHble u
9KOHOMHKE, HH()OPMAIIMOHHBIX OK 8. IIK | JI1.3J12.2 JIOMaIHue
TEXHOJIOTHSX U TPAKTUIECKON 1.4. TIK 1.5. CaMOCTOSITENbH
nesitensHoCTU. Llenu v 3anaun u3ydeHus TIK 3.2. b€ pabOTBHI;
MaTeMaTUKHU IIPU OCBOEHHUH PyOexHBIN
cnenuansHocTet CI1O /JIex/ KOHTPOJIb IO
paszenawm;
BBITTOJTHEHUE
WHAWBUYaJbHBI
X 3aJIaHUM;
YCTHBIH OIpOC;
TECTHPOBaHHUCE;
JK3aMeH
Paznen 2. Aaredpa




2.1

Lenble 1 paunoHaIbHBIE YHUCTA.
JleicTBUTENIbHBIC YHUCIIA.

TouHoe 1 NpUOIMKEHHOE 3HAYESHUS
BeM4MHEL [IpaBuiia okpyrieHus.
AOGcCoI0THas U OTHOCHUTENbHAS
MOTPELTHOCTH NPUOIVDKEHHS.
[orpeurHoct apuGpMeTHISCKIX
neiicTBrit. BepHbie npbl npuOImKeHus.
Brruncnenus mo mpaBuiaaM BepHBIX TUP
[ToHsATHE O KOMIIEKCHBIX YUCIIAX.
Pemienue kBapaTHOTO ypaBHEHHUS C
JeHCTBUTEIBHBIMU KO3 UIIMEHTAMU U
OTpH-LIATEIbHBIM JUCKPUMHUHAHTOM HA
MHOKECTBE KOMIUIEKCHBIX YHCElT
[MonsTue 00 ypaBHEHHHU, HEPAaBEHCTBE,
CHCTeMe YpaBHEHUH WU (1) HEPaBEHCTB.
Pemienue (kak pe3ynbTar) ypaBHEHHUS,
HEpaBeHCTBA, CUCTEMbl. PABHOCHIIBHOCTD
YpaBHEHUH, HEPABEHCTB, CUCTEM.
OCHOBHBIE IPHEMBI PELICHUS YPABHEHHH,
HEepaBEHCTB, CHCTEM (pa3iioKeHHe Ha
MHO>KUTEIH, BBE/IEHHE HOBBIX
HEHM3BECTHBIX, ITOJICTAHOBKA, TpadUuecKUit
MeTo). Pemienne paunoHaibHBIX
YpaBHEHUH, HEPABEHCTB M CUCTEM C OJIHOM
nepeMeHHOoH. Penienue cucrem JIMHEHHBIX
HEpa-BEHCTB C ABYMs IEPEMEHHBIMH,
H300pakeHne UX PeIIeHui Ha
KOOPJIUHATHOM MIIOCKOCTH.

[IpumeHeHne MaTeMaTHIECKUX METO/IOB
JUISL PELICHUSI COJIEPXKATENbHBIX 3a/1a4d U3
pa3NUYHBIX 00J1acTeil HAYKH U MPAKTHUKH.
Wutepnperanus pe3ysbraTa, yueT
peasbHBIX OTpaHIYeHHUN

Yucnosas ¢pyHkims. CriocoObl 3a1aHus
¢dyskuuu. O61acTh ONpeAeIcHUs 1
MHO>KECTBO 3HaueHui ¢pyHKImu. ['paduk
¢yukuun. CBoiicTBa QyHKIMH:
MOHOTOHHOCTb, Y€THOCTb, HEYETHOCTb,
OTPaHUYEHHOCTb, IEPHOAUYHOCTD.
[IpomexyTky Bo3pacTaHus U yObIBAaHHS
¢yskuuu. Hanbosbliiee 1 HanMEHbIIEe
3HaveHus GpyHkimu. ['papudeckas
MHTEPIpPETAIHS

OyHKIMS, 0OpaTHAs TaHHOH (QyHKIIHH.
VYcnosue obpatumoct pyskiuu. O6aacTb
OTpeieNICHHsI U MHOKECTBO 3HAYCHUH
oOpartHoi ¢pyHkiuu. ['paduku B3auMHO
oOpatHbIX pyHkuui. CnoxHas QyHKIUS
IMoctpoenue rpadukoB QyHKIHUH,
3aJ]aHHbIX Pa3IMYHBIMU CIIOCOOAMH.
[IpeobpazoBanus rpaduKoB:
napajiesbHbII IEPEHOC, CHMMETPHS
OTHOCHTEJILHO OCEil KOOpAWHAT U
CUMMETpHSI OTHOCHTEJIBHO Havyaa
KOOp/IMHAT, CAMMETPHSI OTHOCUTEIILHO
MPSIMOH y = X, PACTSDKEHUE U CKATHE
BJIOJIb OCEH KOOPJMHAT

HccnenoBanue cBOMCTB pyHKIUH MO ee
rpaduky. [Ipumeps! GpyHKINOHATBHBIX
3aBHCUMOCTEH B peaIbHBIX MPOLIECCaX U
SIBJICHUSIX

Kopuu u crenenu. Kopau HatypansHo#
CTETIeH! M3 YMCIIa U UX CBOMCTBA.
CrerneHs ¢ paoHaTbHBIMH
IoKa3arensMu, ux cBoicTBa. CTeneHu ¢

OK 4. OK 5.
OK 8.IIK

1.4.1IK 1.5.
IK 3.2

J1.1
JI1.3J12.2

AynuTopHbIE U
JIOMaIIHUe
CaMOCTOSITEIIbH
bIe paboTHI;
pyOeKHBII
KOHTPOJIb 1O
paszenawm;
BBITIOJIHEHUE
WH/IUBUyaJIbHbI
X 3aJIaHUM;
YCTHBIHN OIPOC;
TECTHPOBaHMUE;
9K3aMeH




JICCTBUTEIbHBIMU IIOKA3aTEISIMU, UX
CBOICTBa

Onpenenenue norapudma. OcHOBHOE
Jorapu@Mu4ecKoe TOKIECTBO.
JlecaTUuHbIC U HATYpaJIbHBIC JIOTAPU(PMBIL.
IpaBuna neicTBui ¢ JorapudMam.
[lepexon Kk HOBOMY OCHOBAHHIO.
ITpeobpa3zoBanue palHOHAIBHEIX,
UpPpalMOHAIBHBIX CTEIIEHHBIX,
MOKA3aTeJIbHBIX U JIOTapUPMHYECKIX
BBIPAXCHUH

Panuannas mepa yria. CuHyc, KOCHHYC,
TAQHIe€HC U KOTAHTeHC YHCIIOBOTO
aprymenTa. COOTHOILIEHUS MEXIy
TPUTOHOMETPHUYECKUMHU (QYHKIHSIMHA
OJIHOT'O M TOTO K€ aprymMeHTa. @opMyJisl
npuBeaeHus. Tpuronomerpuyeckue
(hyHKIIMU CyMMBI U Pa3HOCTH JIBYX
apryMEeHTOB, JBOHHOTO U IOJIOBUHHOTO
aprymenrta. IIpeoOpa3oBaHue CyMMBI
TPUTOHOMETPHUYECKUX (QYHKLIHUH B
MIPOM3BE/ICHHUE U IIPOU3BEICHUS B CYMMY.
TpuroHomerpruieckre GpyHKIUH, KX
cBoiicTBa u rpaduku. [Ipocreiinme
TPUTOHOMETPUYECKUE yPAaBHEHUSI.
IIpocTeiimme TPUroHOMETPUIECKUE
HepaBeHcTBa. OOpaTHbIe
TPUTOHOMETPHYECKUE (HYHKIIHH:
apKCHHYC, apKKOCHHYC, apKTaHI'€HC.
/JTex/

Pa3pnen 3. Hauaja maTeMaTH4ecKoOro
aHaAJIM3a




3.1

IMocnenoBatensHOCTH. CIIOCOOBI 3a1aHUS
U CBOMCTBA YHCIIOBBIX
nocnenoBarenbHocTed. [lonarue o
pejesie Mocae10BaTeIbHOCTH.
Cy1iecTBOBaHHE Ipejieiia MOHOTOHHOM
OTpPaHUYEHHOH 10CIIeI0BATEIbHOCTH.
CyMMupoBaHH€ MOCIIE0BaTEIHLHOCTEN
BeckoHewyHo yOBIBaromIas reOMeTpHIecKast
Iporpeccusi, ee cymma

[penen Gpysxuuu npu
HenpepbiBHOCTH GYHKIIMH B TOUKE U HA
npomesxyTke. TUIbl TOUeK pa3phiBa.
CBoiicTBa HENPEPHIBHBIX (YHKIIUH.
OmnpezeneHne MPOU3BOIHON QYHKINH, €€
reOMETPUUYCCKUN 1 (PU3NYECKUN CMBICI.
YpaBHeHHE KacaTebHOU K Tpaduky
¢yskuuu. [TponsBogHbIE CYyMMBL,
IIpou3BeieH s, 4acTHOTO. [Ipon3BoHbIE
OCHOBHBIX 3JIEMEHTApHBIX (DYHKIHIA.
IIpumMeHeHne Npon3BOIHON K
HccIIeI0BaHuI0 QYHKIUIA 1 TOCTPOSHUIO
rpaduKoB

IIpousBoHBIC 00paTHON QYHKIIUH U
CyNeprno3uuru QyHKINH

[TpuMepbl HCTIONB30BaHUS IPOU3BOIHOM
JUISL HAXOXK/ICHHS HAWJTy4Ilero PeleHus B
MIPUKJIAIHBIX 33a7a4ax. Bropas
MIPOU3BOHAA, €€ TEOMETPUYECKUI U
¢busnueckuit cmpic. [IpumeneHue
MIPOU3BOTHOM K UCCIICIOBAHUIO (QYHKITUE
U nocTpoeHuro rpadukoB. HaxoxneHue
CKOPOCTH IIpoliecca, 3aJaHHOTO
YpaBHEHUEM UJIH TPaPUKOM.
[TepBooOpaznas. HeonpeneneHHbIi
HUHTETrpall, ero cBoMcTBa. GopMyJibl
uHTEerpupoBanus. OnpeaeneHHbId
HHTETpaJl, ero CBONCTBA. Brruncienue
OTIpeIeIeHHOTO MHTErpalia o popmMyre
Herotona-Jleiionuna. Ipumenenue
OIIpEeIeIEHHOT0 UHTeTpaa I
HaXO0’KJEHUS MJI0IMaA1 KPUBOJIMHEHHON
Tpanenuy. [Ipumeps! npuMeHeHHs
WHTETPaoB B (H3MKE W TEOMETPHUH.
/Jex/

OK 4. OK 5.
OK 8.IIK

1.4.1IK 1.5.
IK 3.2

J1.1
JI1.3J12.1

AynuTopHbIE U
JIOMaIIHUe
CaMOCTOSITEIIbH
bIe paboTHI;
pyOeKHBII
KOHTPOJIb 1O
paszenawm;
BBITIOJIHEHUE
WH/IUBUyaJIbHbI
X 3aJIaHUM;
YCTHBIHN OIPOC;
TECTHPOBaHMUE;
9K3aMeH

Paznen 4. 'eomerpust




4.1

Axcuomsl ctepeomeTpun. Bzanmuoe
pacIIoyIOKEHHE JIBYX TPSAMBIX B
npoctpancTse. [lapaiensHoCTh IpsAMON
u mockoctu. [TapannensHOCT
miockocTed. IlepnenauKyasspHOCT
mpsiMoit U iockocTy. [lepnernukymsap u
HAKJIOHHAs. YTOJ MEXIY MPsIMON 1
IUIOCKOCTBIO. JIByTrpanHbIil yron. Yron
MEX]Y IIOCKOCTSMHU.
[NeprieHIUKYISPHOCTD JBYX IJIOCKOCTEH.
[MapannenbHOe MPOSKTHPOBAHKE.
N300paxkeHne npocTpaHCTBEHHBIX (UTYP.
[Tnommane opToroHaIHLHON MPOESKIHH.
I'eomerpuueckue npeoOpazoBaHus
MIPOCTPAHCTBA: NapajlieabHbII IepeHoc,
CUMMETPUS OTHOCHTENIBHO IUNIOCKOCTH.
Bepuuunsl, pedpa, rpaHd MHOTOTpaHHHUKA.
PasBepTka. MHOrOrpaHHbIE YIIIBI.
Berinykible MHOTOrpaHHUKH. Teopema
Diinepa

IIpuzma. [IpsimMast m HaKIIOHHAS TIpU3MA.
IIpaBunbnas npusma. [lapamnenenumer.
Ky®6.

IIupamuna. IlpaBunbHast nupamua.
VYceuennas nupamuga. Terpasap.
CumMeTpuH B KyOe, B apajuiesieuIe e, B
MpU3MeE U TUpaMHUIE.

ITnockue ceyenus kyoa, NPU3MBI U
MTUPaAMH/IBI

IIpencraBienue o npaBUIBHBIX
MHOTOTpaHHUKaxX (TeTpa’ap, Ky0, okTa’p,
JOAEKa’Ip U UKOCAIP)

IunuHap u KoHyc. Y ceueHHBIH KOHYC.
OcHoBaHue, BBICOTa, OOKOBast
TIOBEPXHOCTbh, 00pa3yromiasi, pa3BepTKa.
OceBble C€UEHUs U CEUCHHUS,
napaieabHble OCHOBAHHUIO

llap u cepa, ux ceuenns. KacarenpHas
TIOCKOCTH K cepe.

O6mwem u ero uzmepenue. MHTerpanbpHas
(dhopmyna oObeMma.

DopmyIel 00beMa Ky0a, PSIMOYTOIEHOTO
napaiesNienumnes1a, IpU3Mbl, IINHIPA.
®Dopmyiiel 00beMa MUPAMUABI U KOHYCA.
DopMyJIBl IJIOIIAIM TOBEPXHOCTEN
UIMHIPA ¥ KoHyca. DopMyiiel 00beMa
11apa v 1miomaau cepsl.

TTonoGue Ten. OTHOLICHUS MIIOIAACH
MOBEPXHOCTEH U 00BEMOB 1OI00HBIX TEII.
Bexkroper. Mogyine BexkTopa. PaBeHcTBO
BeKkTOpOB. Cll0’keHHE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha YUCIIO.
PaznoxeHne BeKTOpa 10 HANPaBICHUSIM.
Vron mexay AByMsa Bektopamu. [Ipoexius
BeKTOpa Ha ocb. KoopanHaTh! BeKTOpa.
CkansipHOE MPOU3BEJICHUE BEKTOPOB
IIpsimoyronbHas (aekapToBa) cucTeMa
KOOpJIMHAT B pocTpaHcTse. Popmyina
PACCTOSHUS MEXY ABYMs TOUKAMH.
YpaBuenue cdeprl. YpaBHEHHE
IUIOCKOCTH. Y paBHEHUs IIPSIMOU
Hcnonp30BaHNE KOOPIUHAT U BEKTOPOB
IpH pCIICHUN MaTECMAaTHYCCKUX U
MIPUKJIaTHBIX 33134

/JTex/

OK 4. OK 5.
OK 8.IIK

1.4.1IK 1.5.
IK 3.2

JI1.1J11.2
JI1.3J12.1

AynuTopHbIE U
JIOMaIIHUe
CaMOCTOSITEIIbH
bIe paboTHI;
pyOeKHBII
KOHTPOJIb 1O
paszenawm;
BBITIOJIHEHUE
WH/IUBUyaJIbHbI
X 3aJIaHUM;
YCTHBIHN OIPOC;
TECTHPOBaHMUE;
9K3aMeH




4.2 Mp/ 10 [IK 1.4. TIK
1.5.TIK 3.2.
Paznen 5. KomOunaropuka, Teopust
BePOATHOCTell M MaTeMaTHYeCKas
CTATHCTHKA
5.1 OCHOBHBbIE TOHATHSI KOMOMHATOPHKH. 0 OK4.0KS5. | JI1.1J11.2 AynuTopHsIe U
3a/1a4u Ha TIOJICUET YHCIIa Pa3MEICHHH, OK 8. IIK JI1.3J12.1 JIOMAaIIHUE
TepecTaHOBOK, coueTaHui. Pemenue 1.4. TIK 1.5. CaMOCTOSITEIIbH
3a/1a4 Ha niepebop BapuanToB. Dopmyna TIK 3.2. bIe PabOTHI;
6unoma HetotoHa. CBoiicTBa PyOexHBII
OMHOMHUHAIIBHBIX KO3()(QHUIIEHTOB. KOHTPOJIb O
Tpeyronpauk [Tackans pazzenam;
CayuaiiHoe coObiTne. BeposTHOCTD BBITIOJTHEHHE
coObITus. CloKeHue U yMHOXKEHHE WH/IUBUyaJIbHbI
BeposiTHOCTEH. HezaBucumMeble COOBITHS X 3aJlaHul;
JuckpeTHas ciy4aliHasi BEJIMYMHA, 3aKOH YCTHBIN OIPOC;
ee pacripenenenus. HenpepriBHas TECTHPOBaHMUE;
cilydaiiHas Beln4uHa. Yuciosbie 9K3aMeH
XapaKTePUCTUKHU CIyIalHBIX BEJIUIHH.
[MonsTre 0 3aKOHE OONBIINX YHCEL.
IIpencraBienue qaHHBIX (TAOIHIIBI,
JMarpaMmBbl, rpaduKy).
I'enepanbHas COBOKYITHOCTB M BEIOOPKA.
Cpennee apudmerudeckoe. Mozaa n
Me/raHa.
[TonsaTHe 0 3agauax MaTeMaTUIECKOM
CTaTUCTHKHU. PeleHne npakTHyecKux
3aJa4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX
METOJIOB.
/JTex/
Paznen 6. CamocTosiTebHas padora 1
cemecTp
6.1 BrinonHenne qoMaliHux 3aIaHnin: 68 OK4.0K 5. | JI1.1J11.2 AynutopHbie u
H3yYCHHE TEOPETHUECKHUX (PAKTOB, OK 8. IIK | JI1.3JI2.1 JIOMaIHue
pelienre yrnpaxxHeHu . 1.4. TIK 1.5. J12.2 CaMOCTOSITENbH
BrinonHenne MHIUBULY adbHBIX 3a1aHHUM. IIK 3.2. ble paboTHI;
Paspabotka pedeparon pyOexKHBIH
/Cp/ KOHTPOJIb IO
pasznenam;
BBITIOJTHEHNE
WHAWBUYaJIbHBI
X 3aJIaHuM;
YCTHBIH OIPOC;
TECTHPOBaHMUE;
9K3aMeH

5. ®OHJ1 OHEHOYHBIX CPEJICTB

5.1. KouTpoJibHbIE BONPOCHI H 3aJaHUSA

5.2. Tembl NHCEMEHHBIX PadoT

5.3. IlepeyeHb BHIOB OLEHOYHBIX CPEACTB

- HI/IaFHOCTI/I‘IGCKaﬂ pa60Ta

- [IpakTudeckas padota 1. JleHCTBUS ¢ pallMOHAIBHBIMH YHCIAMU

- [IpakTudeckas padota 2. JIeHCTBUS ¢ JEHCTBUTEILHBIMH YHUCIIAMHU

AOCOMIOTHAs. U OTHOCUTEIbHAS IOTPELTHOCTH, BEPHbIE NGB! MTPUOIIKEHUS
Brimonnenne apupmeTnueckux AeHCTBIN ¢ NPUONIMKEHHBIMHI YHCIIAMH
IoHnsiTHE O KOMIUIEKCHBIX YHCIIAX

Pemienue panyoHalbHbIX YPaBHEHHH 1 HEPABEHCTB € OJHOU NEPEMEHHOI
Pemienue cucteM pallMOHAIbHBIX YPaBHEHUI ¢ IByMs IEPEMEHHBIMU
Pemenne cucrem TMHEHHBIX HEPABEHCTB C OJHOU U IByMS IEpEMEHHBIMU
CBoiicTBa YUCIOBBIX (PYHKIHHA

- [Ipaktudeckas padota 10. [IpeoOpazoBanus rpag kOB QyHKIUIA

- [IpakTugeckas padota 3.
- [IpakTudeckas pabota 4.
- [Ipaktraeckas padora 5.
- [Ipaktraeckas pabota 6.
- IIpakTudeckas pabota 7.
- [Ipaktuyeckas padora 8.
- [Ipaktuyeckas padora 9.

- [Ipaktuueckas padora 11. MccnenoBanue cBoiicTB QyHKINH 110 ee rpaduKy




- [Ipaktuyeckas pabota 12. CTeneHn u KOPHHU, UX CBOWCTBA

- [Ipaxktuueckas pabota 13. Crenennas GpyHkius, ee CBOWCTBa U rpaduku

- [Ipaxktuyeckas pabota 14. Penienne uppanmoHanbHbBIX YpaBHEHUH U HEPABEHCTB

- [Ipaxktuueckas pabota 15. [TokazarensHas GpyHKIMA, ee CBOHCTBA U rpaduKu

- [Ipaxktuueckas pabota 16. PemeHne nokasarebHbIX YpaBHEHUH U HEPABEHCTB

- [Ipaktudeckas padota 17. Onpexnenenue norapudma. OCHOBHOE JTOraprupMUIECKOE TOKIACSCTBO

- [Ipaktudeckas padota 18. Jlorapudm npousBeeHrs, 4aCTHOTO, cTeneHu. [lepexoa kK HOBOMY OCHOBaHHIO Jiorapudma
- [Ipaktudeckas padota 19. JlorapudmMupoBaHue 1 MOTEHIUPOBAHKE

- [Ipaktuyeckas padora 20. Jlorapudpmudeckas GpyHKIHs, ee CBOMCTBA U TpaQuKH

- [Ipaxktuueckas pabota 21. Pemenue norapudMuueckux ypaBHEHHH U HEPABEHCTB

- Kontponbnas pabora 1. Pemenne uppanyoHaabHbIX, TOKa3aTENbHbIX, JIOTApUPMHYECKUX YPaBHEHUH 1 HEPABEHCTB
- [Ipaxktuueckas pabota 22. COOTHOUICHHUS MEX]Ty TPUTOHOMETPHUYECKUMHU (YHKIUSMH OJHOTO U TOTO K€ apryMeHTa
- [Ipaktudeckas padota 23. TpuroHomerprueckre GYHKIUH CyMMBI U Pa3HOCTH JIBYX apTyMEHTOB, TBOWHOTO M MOJOBUHHOTO
apryMeHTOB

- [Ipaktudeckas padota 24. [IpeoOpa3oBaHHe CyMMBI H Pa3HOCTH TPUTOHOMETPUYECKUX (DYHKINH B MIPOM3BEICHNE.
[IpeoOpa3oBanne MpoU3BeACHHS TPUTOHOMETPUIECKUX QYHKIHH B CYMMY WM Pa3HOCTh

- [Ipaxktuueckas pabota 25. YeTHOCTD, HEYETHOCTD, IEPUOTUYHOCTH TPUTOHOMETPUUECKUX QYHKIHA. DopMysbl IpuBeIeHUS
- [Ipaxktuueckas pabota 26. Jloka3aTenbCTBO TPUTOHOMETPUUYECKUX TOKAECTB

- [IpakTudeckas padota 27. I'padudeckoe perieHre NpocTeimux TPUrOHOMETPUIECKUX YPaBHEHUI U HEPABCHCTB

- [IpakTudeckas pabota 28. Pemenne ypaBHeHUH BUa cosx=a U sinx=a

- IIpakTuyeckas pabota 29. Perienue ypaBHeHHi BUa tgx=a u ctgx=a

- Kontponbhas pabota 2. PelieHne TPUrOHOMETPUYECKUX YPABHCHUI 1 HEPaBEHCTB

- Ilpaktudeckas padota 30. BeruucieHue npeaeion

- [Ipaktudeckas padora 31. [IpuMeHeHne IPEACIOB K HCCISI0BAHUIO (YHKITHI

- [Ipaktudeckas padota 32. BerauciaeHue npou3BoAHBIX U AudepeHIaion

- IIpakTudeckas pabota 33. [IpuMeHeHNE IPOU3BOIHBIX K PELICHHIO (hM3UIECKUX 3a]a4

- [IpakTudeckas pabota 34. YpaBHeHue KacaTenbHOU K rpaduky ¢yskimu. [Tpumenenue quddepenimana K npuoImKeHHbIM
BBIYHCIICHUSAM

- IlpakTudeckas padota 35. [IpuMeHeHHE TPOU3BOIHBIX K UCCIICTOBAHNIO (DYHKIINH

- [Ipaktudeckas pabota 36. MccnenoBanue QyHKIHMA U TOCTpoeHHE TpaduKoB

- [Ipaxktuyeckas padbota 37. HaxoxxaeHne HAMMEHBIIETO ¥ HanOOJIbILEro 3HaYeHNH QyHKIMN

- [IpakTudeckas pabota 38. BouncieHne HeopeIeIEHHBIX U ONPEJEeICHHbIX UHTErPaoB

- IIpakTudeckas pabota 39. [IpuMeHeHNe HHTErPAIOB K PEIICHUIO TeOMETPUYECKUX 3a/1a4

- IIpakTudeckas padota 40. [IpuMeHeHnEe HHTETPANIOB K PEIICHUIO (pU3NUecKuX 3a1au

- Kontponbnas pabota 3. OCHOBBI MaTEMaTHYECKOTO aHAJIM3a

- [IpakTraeckas padota 41. [lepneHANKYISp M HAKIOHHAS K INIOCKOCTH. J[ByrpaHHBIH yrou

- [IpakTHyeckas padota 42. BrraucieHue miomaeii HoBepXHOCTeH MHOTOTPaHHUKOB

- [IpakTHaeckas padota 43. BrruucieHue miomaeif HoBepXHOCTEH Tl BpanieH s

- IIpakTudeckas padora 44. Boruncinenne 005eMOB MHOTOIPAHHUKOB

- [IpakTudeckas pabdota 45. Berunciaenue 00beMOB TeJl BpaLlCHUS

- [IpakTudeckas padota 46. KomOuHaIMu reoMeTpUUECKUX Tel

- KonrponbHas padota 4. BrrunciieHre 005eMOB 1 TUIONIAAEH TOBEPXHOCTEH

MHOTOT'PaHHUKOB U T€JI BPaIllCHUS

- [IpakTHdeckas padota 47. DeMEHTH BEKTOPHOH anreOpbl B IPOCTPAHCTBE

- [IpakTHueckas padota 48. OCHOBHEIE 3a1a4¥ METOIa KOOPIHHAT

- [Ipaktuyeckas padota 49. Pemenne 3a1a4 ¢ NpuMEHEHHEM BEKTOPOB M KOOPAWHAT

- [IpakTudeckas padota 50. YpaBHeHue cdepbl. YpaBHEHUE INIOCKOCTH. Y PaBHEHUS IPSIMOiL

- IIpakTudeckas pabota 51. DneMeHTH KOMOUHATOPUKU

- [IpakTudeckas pabota 52. BoruncieHne BeposSTHOCTEN CIydailHbIX COOBITHI

- [Ipaxtnueckas pabota 53. JluckperHas ciaydaifHast BeJIUIHHA

- [IpaxkTrueckas pabota 54. DeMEeHTH MaTEMAaTUUECKON CTaTUCTUKU

- Tect 1. YncnoBble GyHKINH, UX CBOWCTBA

- Tect 2. Ilpenens! 1 HENPEPHIBHOCT (PYHKLUH

- Tect 3. Ilpou3BoaHas u ee MpUMEHEHUE

- Tect 4. HccnenoBanue GyHKIHUU C TOMOIIBIO TPOU3BOTHBIX

- Tect 5. HeonpeneneHHbIi U oNpeeICHHBIN HHTErpallbl, X CBOMCTBA

- Tect 6. IlpsiMble M TNIOCKOCTH B IPOCTPAHCTBE

- Tect 7. MHOrorpaHHUKH U TeJa BpaIlCHUS

6. YHEBHO-METOJNYECKOE I HTHO®OPMAIIMOHHOE OBECIHHEYEHUE y4ebHoro npeamera

6.1. Pexomenayemas quTepatypa

6.1.1. OcHoBHas JUTEpPaTypa

ABTOpLI, COCTaBUTCIIN 3arnaBue I/I3Z[aTeJ'H)CTBO, rong

JI1.1 | bammakos, M.H. Marematuka. AnreOpa U Hadaa MaTeMaTHYECKOTO aHAJIH3a, M.: Akagemus, 2016
reoMeTpHs: yueOHUK




ABTODBI, COCTaBUTEIHN 3arnaBue H3parenbcTBO, IO

JI1.2 | Aranacsn, JI.C., Marematuka: anreOpa 1 Hauyajaa MaTeMaTHYECKOTO aHAIIN3a, M.: IIpocseuenne, 2019
Bytys3os, B.O. reomerpus. ['eomerpust. 10-11 knaccsl: yd4eOHUK 115t
o01eo0pa3oBar. opraHu3aluii: 6a3oBblil U yriyOneHHbIH YPOBHU
JI1.3 | Janasu Anekcanap Maremaruka: YueOHUK Mockga: OOO "HayuHo-
ApceHoBrY m3natensckuid neHrp MHOPA-
M", 2020
6.1.2. JlonoiHuTeLHAS JUTEPATypa
ABTODBI, COCTaBUTEIHN 3arnaBue H3patenbcTBO, IO
JI2.1 | Boromonos Hukonait IMpakTryeckue 3aHATHA 0 MaTeMartuke B 2 4. Yacts 2: YuebHoe Mocksa: U3narensctBo FOpaiit,
BacuibeBuu nocobue 2018
JI2.2 | BoromonoB Hukomnait Maremaruka. 3aiauu ¢ pemieHusAMH B 2 4. Yactp 1: YueOHoe Mocksa: U3narenscto FOpaiit,
BacunbeBuu nocobue 2018
6.2. Ilepeuens pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHHKAIIUOHHOH ceTH "UHTepHeT"
21 Hanasu A.A. Maremaruka « THOPA-M» PekomennoBaHo MuH. 06p. u Hayku PO
32 | boromonos H.B. AJITEBPA 1 HAUYAJIA AHAJIN3A. Yue6-Hoe nocooue s CITIO M. : Uznarenscteo FOpaiit YMO
CIIO
33 Boromonos H.B. TEOMETPHSI. Yue6Hoe nmocobue mis CITIO M. : Uznarenscto FOpaiit YMO CITIO
D4 | KouetkoBa U. A. Maremaruka. [Ipaktukym : yue6. mocooue Munck : PUTIO
25 Caiit oubmmorexu JAI'TY:
D6 | oOpazoBaTenbHBIN MaTeMaTHIECKUAN CalT
D7 | OnekrpoHHbIH yueOHUK «MaremaTrka B 1mkoie, XXI Bex»
D8 | uHpOpMaLIOHHBIE, TPEHUPOBOYHBIE U KOHTPOJIBHBIE MaTePHAJIbI
99 | Enunas xomtekuuu [{udpoBsix 00pa3oBaTeIbHBIX PECYPCOB
D10 | DnekTpoHHO-OMOIMOTEYHAS cCHCTeMa Znanium.com
6.3.1 IlepevyeHs NporpaMMHOro odecnedeHust
6.3.1.1 | Mathworks (B cocraBe: MATLAB (MathWorks SMS- Software Maintenance Service), Simulink, Control System Toolbox,
Neural Network Toolbox, Fuzzy Logic Toolbox, Optimization Toolbox, Partial Differential Equation Toolbox, Signal
Processing Toolbox, Simscape Multibody, Simscape, Symbolic Math Toolbox, Statistics and Machine Learning Toolbox,
System Identification Toolbox
6.3.1.2 | Microsoft 0365ProPlusOpenStudents ShrdSvr ALNG SubsVL OLV NL 1Mth Acdmc Stdnt w/Faculty
6.3.1.3 | Microsoft WinRmtDsktpSrvesCAL ALNG LicSAPk OLV E 1Y Acdmc AP UsrCAL
6.3.1.4 | Microsoft WinRmtDsktpSrvesCAL ALNG LicSAPk OLV E 1Y Acdmc AP DvcCAL
6.3.1.5 | Microsoft SQLSvrEntCore ALNG LicSAPk OLV 2Lic E 1Y Acdmc AP
6.3.2 Ilepevyenb nHGOPMAIUOHHBIX CIPABOYHBIX CHCTEM
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITIPEIMETA
7.1 | MHOTOYHKIMOHATBHBINA KOMIDIEKC ITPENOAaBaTes;
7.2 | HarnsaaHbIe TOCOOUS (KOMILJIEKTHI YYeOHBIX TaOIHIL, TNIAKaTOB, TOPTPETOB BHIAAIOLIMXCS YUEHBIX-MaTEMaTHKOB U 1Ip.);
7.3 | vHpopMaTMOHHO-KOMMYHHKATHBHBIE CPEACTBA;
7.4 | 5KpaHHO-3BYKOBBIE ITOCOONS;
7.5 | kOMIIIEKT TeXHUYECKON TOKyMEHTAIMH, B TOM YUCIIE IIAaCHIOpTa Ha CPEACTBA O0YyUCHHUS, HHCTPYKLIUH TI0 UX
WCIIOJIb30BAHUIO M TEXHUKE 0E30MaCHOCTH;
7.6 | bubmuoTeuHbIi QoHm.

8. METOANMYECKHUE YKA3AHUA 1JI OBYYAIOIINXCA IO OCBOEHHUIO YYEBHOI'O ITPEJMETA

MCTO}II/I‘ICCKI/IC YKa3aHus NPpEACTaBJICHBI B IIPUJIOXKCHUH.




