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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPOrpaMMe HHAMKATOPAMH A0CTHKEHUS

KOMIIETeHIIM A

DopmupyemMas

KOMIIeTeHIUS (C yKa3aHUueM
K0/1a)

OIIK-2. Cnnocoben
HCIOJIb30BATh
MaTeMaTH4YeCcKue,
¢usnueckue, Gpusnko-
XMMHYECKHE, XUMHYECKHE
METO/bI JUIsl peUIeHUs 3a/1a4
npodeCcCHOHAIbHON
JIeSTCIIbHOCTH

Kox u HaumeHOBaHHe
HHIHKATOPA J0CTUKEHH S
KOMIIETEeHIMH

OIIK-2.1. BEIABIIICT B
KIIACCUPUITUPYET
(bU3HYECKUE U XUMUICCKHE
MPOLIECCHI, IPOTEKAIOIIUE
Ha 00BEKTE
npodecCHOHATBLHOM
JIEATENHLHOCTH

Pe3yabTaThl 00yueHus M0
AMCUUINJIMHE (MOLYJII0)

OO0yuaromuiicst T0HKeH: 3HATh
OCHOBHBIC MaTEMaTHUECKHE
MOHSITUS U METOJIbI,
MIPUMEHSIEMbIE TIPU BBISIBJICHUH U
kinaccuukanuu pu3nIecKux u
XUMHYECKHUX TIPOIECCOB,
IPOTEKAIOIIUX HAa O0BEKTE
npodeccrnoHabHOM
JeSITeNIbHOCTH

OIIK-2.2. onpenensier
XapaKTePUCTUKU
(bU3HUIECKOro 1
XUMHYECKOTO TMpoIiecca,
XapaKkTepHOro JUis

OO0yyaromuiicst TOMKEH: YMETh
MPUMEHSTD MTOUCK, aHATHU3,
MHTEPIIPETALNIO HAYIHOI
nH(GOPMAITUU COBEPIICHCTBOBATh
COBPEMEHHBIN MaTeMaTHYCCKUI

00BEKTOB amnmapar JJsl OnpeIeIeHUs
npo¢eCCHOHAIBHON XapaKTEPUCTUK (PU3NYECKOTO U
JIeATECIILHOCTH, HA OCHOBE XUMHUYECKOTO TpoIiecca,
TEOPETHYECKOTO XapaKTEepPHOTO JJIs1 00BEKTOB
(9KCTIEPUMEHTAIIBLHOTO) pohecCUOHATTLHOM
HCCIIEN0BaHUS IEeITEIbHOCTH

OIIK-2.3. pemraer OOyyaromuiics JOKEH: BIAAETh
WH)XEHEPHBIE 33/1a4U C MaTeMaTU4eCKUM

MIOMOILBIO
MaTeMaTHYECKOro anmnapara
YPaBHEHHs, ONMCHIBAIOLIETO
OCHOBHbIE (PU3NYECKHUE U
XUMHUYECKHE IPOLECCHI

UHCTPYMEHTAPUEM JUJISl pEIICHUS
HWHXXCHCPHBIX 3a1a4,
BO3HUKAIOIINX B
npodecCuoHaANTbHOM
JEeSTeNbHOCTH

[1K-2. BeinonHeHue paboT no
KOMIUIEKCHOMY KOHTPOJTIO
HOPOAYKIUH U
TEXHOJOTUYECKUX MPOIECCOB
HPOM3BOJICTBA
HaHOCTPYKTYPHPOBAaHHBIX
KOMITO3UITUOHHBIX
MaTepruaioB

[1K-2.1. ananusupyer u
PaccUMTHIBAET OCHOBHBIE
XapaKTEPUCTUKHU
XMMHYECKOr0 Tpoliecca 1o
MIOJIyYEHUIO CUHTETHYECKHUX
BEILIECTB

OOyuaromuiicst 10JKEeH 3HaTh:
OCHOBBI JIMHEIHOW anredpsl,
aHAJTUTUYECKON T€OMETPHH,
¢ depeHInaIbHOTO U
UHTErpaJIbHOTO UCUHUCIICHUH,
3HAaTh MaTeMaTH4YeCKHE METO/IbI,
MIpUMEHSIEMBIE B CBOCH
npodecCuoHaATBHON
JeSITebHOCTH MIPU BBITTOTHEHUU
paboT MO KOMIUIEKCHOMY
KOHTPOJIIO MPOJIYKIIUU U
TE€XHOJOTHYECKUX MPOIIECCOB
MIPOU3BOJICTBA
HAaHOCTPYKTYPHPOBAHHBIX
KOMIIO3ULIMOHHBIX MaTE€PUAJIOB.

ITK-2.2. ocymecTBaseT
KOHTPOJIb IPOJYKIIMU HA

OOyuaromumiicst 10JKeH yMETh:
pelaTh TUIOBBIE 3a]1a4n
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pa3HBIX 3Tanax JUHEHHOU areOpHl,
TEXHOJIOTHYECKOTO AHATUTUYECKON TEOMETPHH,
npoiiecca muddepeHIranTbHOrOo U
WHTETPATBHOTO UCUYUCIICHHH,
YMETb IPUMEHSITh
MaTEeMaTHYECKUE METOIbI B
cBoel mpodeccroHaTbHON
JESTEIbHOCTH MPH BBIMOIHEHUU
paboT Mo KOMIUIEKCHOMY
KOHTPOJIIO MPOAYKIIUU U
TEXHOJOTMYECKHUX MPOIIECCOB
MPOU3BOJICTBA
HAaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTEPHAJIOB.

[TK-2.3. ciocoben OO0yuaromuiicst 10KEH BJIAJIETh:

MIPOU3BECTH pacyeT KJIACCUYECKUMU 3HAHHUSIMU

TEXHOJIOTUYCCKUX BEICIIIEM MAaTEMAaTHKH U €TI0

napaMeTpoB IS 3aJJaHHOTO | MPWIOKEHHUH B XUMUHU;

rnpomnecca. HaBbIKaMU MPAKTHYCCKOIO
UCIIOJIb30BaHUS

MaTeMaTUYECKOT0 arnrnapara npu
peLIeHUH KOHKPETHBIX 3a]a4
BO3HUKAIOIINX B
npogeccuoHaIbHON
JESTEIbHOCTH IIPH BBIITOJIHEHUU
paboT N0 KOMIJIEKCHOMY
KOHTPOJIIO MPOAYKLIUU U
TEXHOJOTMYECKUX IPOLIECCOB
MIPOU3BOJICTBA
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTEpUasoB.

2. llenn 1 MeCTO TMCHUIINHBI (MOYJIsI) B CTPYKType 00pa30oBaTeIbHOM NPOrpaMMbl

[{enn n3ydyeHus: AUCUUIUIAHBL:

1) nath cTyieHTaM NpeACTaBICHHUE O POJIM MAaTEMAaTHKH B TO3HAHUU OKPY’KAIOIIEro Hac MHUpa;

2) pa3BUTH JIOTUYECKOE U AITOPUTMHUUECKOE MBIIIJICHHE, YMEHUE ONEpUPOBaTh C a0CTPaKTHBIMU
00BEKTaMU U OBITh KOPPEKTHBIMH B YNOTPEOJICHUH MAaTEMAaTUYECKUX MOHSATHM, CHMBOJIOB JJIs
BBIPAKEHMS KOJIMYECTBEHHBIX U KAYECTBEHHBIX OTHOIIECHMUIA;

3) oBIaAETh OCHOBHBIMU METOAAMM BBICIIEW MAaTEMATUKU;

4) nmpuobpecT yMEHHE CaMOCTOSITEIbHO PACIIMPATh MaTeMaTHYeCKUe 3HAHUS U MPOU3BOAUTH
MaTeMaTU4YeCKUI aHaJIN3 IIPUKJIaJAHBIX 3a1a4.

Hucnunnmna «MartemaTuka» 0a3upyercs Ha 3HaAHHSX, MOJIyYEHHBIX B paMKax IIKOJBLHOTO Kypca
MaTeMaTUKU. 3HAHUSA W YMEHHsA, I[IOJIyYEHHbIE MPU HU3YYEHUH JUCLUIUIMHBL, IIUPOKO
UCIOJIb3YIOTCS] B aHAIMTUYECKOM XUMUH, IPUKIAIHON MeXaHUKe, PU3NIECKON XUMHHU U Jp.
JlucuumuivHa peaiu3yercs B paMKax 00s3aTenbHOM yacTu y4eOHOro riaHa.

Hucuunnuna n3ydaercs Ha 1 kypce B 1 cemectpe
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3. O0beM AUCHHUILVINHBI (MOAYJIs1) B 3a4€THBIX eJUHULAX C YKa3aHHEM KOJIH4eCTBa
aKa/JleMIYeCKHUX UJIH ACTPOHOMHMYECKHUX YACOB, BbI/ICJICHHBIX HA KOHTAKTHYI0 padoTy
o0yyarommxcs ¢ npenoaasareJieM (110 BUIaM y4eOHBIX 3aHATHI) H HA CAMOCTOSITEIbHYIO
padoTy o0y4aromuxcs

O6mast Tpy10eMKOCTh (00beM) TUCIUILTUHBI cocTaBiisgeT 108 akan. d.

Bcero uacos

O0beM TMCUMILINHBI 3aounas popma
o0yueHust

OO0m1ast TpyA0€MKOCTh TUCIUILIUHBI 108
VY4eOHBIX 4YacOB Ha KOHTAKTHYIO PadOTYy € IpenoaBaTesieM:

JICKIHHA 8

IIPAKTUYECKUX (CEMUHAPCKUX ) 10

apyrue Gpopmbl KOHTaKTHOH padoTsl (PKP) 0,2
Y4eOHBIX YacOB HA KOHTPOIIb (BKITIOYAs YaChl MOATOTOBKH): 3,8

3ayer
Y4eOHBIX 4aCOB Ha CaMOCTOATEIbHYIO paboTy 00ydaromuxcs 86
(CP)

DopMBbI KOHTPOJIA CemecTpbl

3a4er 1

4. Coep:kanue JUCHUIIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jiesiaMm) ¢
yKa3aHHeM OTBeIeHHOI0 HA HUX KOJHMYeCTBA aKa/IeMHYEeCKUX YACOB  BUA0B YUeOHBIX
3aHATHH

4.1. Pazaennl TUCHUIIIMHBI M TPYAOEMKOCTD 110 BUIaM yqeﬁm,lx 3aHATHH (B
AKAACMHUICCKHUX '{acax)

Buabl yueOHbIX 3aHATHI, BKJIIOYAS
e Haumenosanue pasena / CaMOCTOSITEIbHYIO Pa00Ty 00y4aroIuxcs
n/m TeMBbI JUCIUIIJINHDbI TPYA0EMKOCTS (B Hacax)
KonTakTHasi padoTa ¢ npenoaaBarejemM CP
Jlek IIp/Cem Jlao
1  Jluneiinas ajaredpa 2 2 0 19
1.1 Omnpenenurenu 0,5 0,5 0 6
1.2  Marpurs 0,5 0,5 0 6
1.3 | Pemrenue cucTeM JIMHEHHBIX 1 1 0 7
ypaBHEHU U
2  DJyieMeHTbI BEeKTOPHOM 0,5 0,5 0 7
aJaredpsbl
2.1  DnemeHTHI BEKTOPHOU anreOpsl 0,5 0,5 0 7
3 | AHaJMTH4YeCKasi reoMeTpusi 15 2 0 18
3.1 | IIpsmas Ha MIIOCKOCTH 0,5 1 0 6
3.2 Kpusble BToporo mopsijka 0,5 0,5 0 6
3.3 | YpaBHEHHS IPAMOH 1 0,5 0,5 0 6
IUIOCKOCTH B MIPOCTPAHCTBE
4  Bepenenmue B aHAJIN3 15 15 0 14
4.1 | OyHKIUHU OJHOU IEPEMEHHOM 0,5 0,5 0 7
4.2  Tlpenensl U HENPEPHIBHOCTh 1 1 0 7
byHKIHMA
5 | JuddepenunanbHoe 1 2 0 14
HCUYHCJIEHHE




5.1 TlpousBonnas u quddepenmnman 0,5 1 0 7
byHKIIUN
5.2 | IlpumeHeHue MPOU3BOAHON K 0,5 1 0 7
UCCIICIOBAaHHUIO (DYHKITHIA
6 | HHuTerpajbHOe HCUHCIEHUE 1,5 2 0 14
6.1 HeonpenenéHuplii HHTETPAI 0,5 1 0 7
6.2 OmnpenenéHHbIA HHTETPAI 1 1 0 7
Hroro 8 10 0 86

4.2. Conepxanne JMCHHUILIMHBI, CTPYKTYPHPOBAaHHOE 0 pa3jejaM (TeMaMm)

Kypc nekimonHbIx 3aHsITHI

Ne HauMenoBanue Conep:xkanue
pasnena / TeMbl
AUCHHUILIHHBI
1 Jluneiinasi anredpa
1.1 Onpeanenurenu Omnpenenureny BTOPOro U TPEThEro NOPsIKA, X CBOMCTBA
1.2 Marpuust Matpulibl, OCHOBHbIE I€UCTBUS HAJ HUMU. DJIE€MEHTApHbIE
npeodOpas3oBanus Marpull. Ilonstie o panre. O6paTHas MaTpula.
1.3 Pemenue cucrem CucreMpl TMHENHBIX YPAaBHEHUN C TPEMSI HEU3BECTHBIMH.
JINHEMHBIX YpaBHeHUN | Pasznmnunbie MeTonbl pemenus: meroh ['aycca, npasuino Kpamepa,
C NMOMOIIbIO 0OpaTHON MaTpPHULIBI
2 | DJieMeHTbI BEKTOPHOI ajredpbl
2.1  DnemeHTsl BekTOpHOW = Bekropsl. Onepauuun HaJl BeKTOpaMH (CI0XKEHHUE, BBIYMTAHUE,
anreopsl YMHOXEHHE Ha YMCII0) U X cBoicTBa. KomumHeapHbie u
KOMIUIaHApHBIE BEKTOPBI. Pa3noxeHue BeKTopa B IPOCTPAHCTBE
10 TPEM HEKOMIUIAHAPHBIM BeKTOpaM. IIpoekius BekTopa Ha OCh.
JlexapToBa npsAMOYTroJIbHasA cuctema koopauHaT. KoopanHatel
BEKTOpA M TOYKH. J[eMCTBUSA HaJ BEKTOPAMH, 3aJJaHHBIMU CBOMMH
KoopauHaTtamu. [leneHue oTpe3ka B JaHHOM OTHOLICHUMU.
CkansipHO€ MPOU3BEIEHUE IBYX BEKTOPOB M €T0 CBOMCTBA.
BekropHoe nmpou3BeIeHHE BYX BEKTOPOB U €ro0 CBOWCTBA.
CMmeniaHHO€ IPOU3BEIEHUE TPEX BEKTOPOB U €TI0
reoMeTpuuecKuii cMbicia. OCHOBHBIE TPUIIOKEHNS BEKTOPHOMN
anreopsl
3 AHaJuTHYecKasi reoMeTpus
3.1 TIlpsmas Ha minockocty | IIpsiMast Ha MIOCKOCTU. YpaBHEHUE MPSAMOMN, MPOXOAsIIel uepes
JIBE JaHHbIE TOYKH. Y PaBHEHUE MIPSIMOM C TAHHBIM YIJIOBBIM
koxppunnenToM. Kanonnueckoe ypaBHeHHE IPSIMOH.
YpaBHEHHE NPSIMOM C JAHHBIM HOPMAJIbHBIM BEKTOPOM.
VYpaBHeHue MpsiMoit B oTpe3kax. O01ee ypaBHEHUE MPSIMOH.
VYcnoBus napaJienbHOCTH U MEPIEHIUKYISIPHOCTH MPSAMBIX.
B3anMHOe pacnonokeHue IByX NpsMbIX. PaccTosiHue OT TOYKU
JI0 TIPSIMOM.
3.2 KpuBbie BTOporo KpuBbie BTOporo nopsaka: OKpyHOCTb, 3JUIHIIC, TUIIepOoIa,
HopsiIKa napabosia; uX KAHOHWYECKHE ypaBHEHHUS
3.3  VYpaBHenus npsmoii 1 IlnockocTs. YpaBHEHHUE MIIOCKOCTH, IPOXOAIIEH Yepe3 TpH
TJTOCKOCTH B TOYKH. Y paBHEHHE IUIOCKOCTH B OTPE3KAX. Y pPaBHEHUE
IIPOCTPAHCTBE IUTOCKOCTH C HOpMaJIbHBIM BeKkTopoM. OO111ee ypaBHEeHHE
IIJIOCKOCTH

[Ipsimas B mpoctpancTBe. KaHOHWYECKOE ypaBHEHUE TIPSIMOM.
YpaBHeHUe NpsMOH, TpoxoasIen yepe3 aBe Touku. Ooriee
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\ ypaBHeHue nipsiMoi. [TapameTpudeckne ypaBHEHUS NPSIMOM

4 | BBegenue B aHAJIHN3

4.1  DOyHKOUHU OTHOM Uucnossle hyHKIMH, cr1ocoObl 3ananus. Kiraccudukamms

[IEPEMEHHON ¢GbyHKUIMK (OTpaHUYEHHOCTh, MOHOTOHHOCTb, YETHOCTD,
nepuoaAnYHOCTh). [loHsTHE ClOKHON (DYHKIIMHM, 0OpaTHOU
GyHKIHU.

4.2  Tlpenensl u [Ipenen ¢pynkuuu B Touke mo ['eiine. OCHOBHBIE TEOPEMBI O
HENPEePbIBHOCTD npenene GyHkuuu B Touke. [Ipenen GpyHkuu Ha 0eCKOHEYHOCTH
byHKuni u 6eckoHeuHble npeaenbl. OnHocTopoHHUE npenensl. [lepBriii n

BTOPOM 3aMeyaTelIbHbIe IPEAEbl, UX CIEACTBUS.
HenpepsiBHOCTH QPyHKITHIT B TOUKE M Ha MHOXecTBe. CBOWCTBA
HenpepbIBHBIX (QyHKIMA. HenpepbIBHOCTD 3J1IeMEHTApHbBIX
¢bynkuuid. Touku pa3peiBa u ux kinaccudukamnms. CBoiicTa
(GyHKUMH, HEPEPBIBHBIX HAa OTPE3KE

5 | JuddepeHunaibHOe HCUUCTEHHE

5.1 IlpousBoaHas u [Ipou3BoaHas1, ee TEOMETPUUYECKAN U MEXaHUYECKUNA CMBICII.
muddeperunan VYpaBHEHUs KacaTeJIbHOM U HOPMaJIM K IJIOCKOM KPUBOH.
byHKIIN Heo6xoaumoe ycnosue nuddepenumpyemoct pyHKINH B

Touke. OCHOBHBIE TEOPEMBI O IPOU3BOIHBIX (IIPOU3BOIHAS
CYMMBI, IPOU3BEACHUSI U YACTHOTO, IPOU3BO/IHAS CIIOKHON
(GyHKLIMH, TPOU3BOAHAS 00paTHON (YHKIIMHU, TPOU3BOAHAS
napaMeTpUIecKy 3aanHon GyHKmK). Tabauia npon3BOIHBIX.
[ToHsATHE O MPOU3BOJHBIX BBICIIMX MOPSIIKOB.

Huddepennman GyHKIHH, €T0 TEOMETPUIESCKUAN CMBICIT.
[Ipumenenue mudepeHnranioB K TpUOIHKESHHBIM
BBIYHCIICHUSIM.

5.2 | [lpumenenwue [TpumeHeHre TpON3BOIHON K UCCIIENOBAHHIO (DYHKIMIA HA
IIPOU3BOIHOM K MOHOTOHHOCTb, 3KCTPEMYMBI, BBIITYKJIOCTb, TOUKH IEeperuoa.
HCCIIE0BAHUIO AcumnTotsl. [lonHoe uccnenoBanre GyHKIUU U IOCTPOEHUE
byHKIU] rpaduka

6 HHTerpajabHoe HCUMCIIEHHE

6.1 Heomnpenenéuupiit IlepBooOpasHas u HeonpeneneHHbli nHTEerpan. OCHOBHbIE

UHTerpan CBOMCTBa HEOMPEEIIEHHOT0 UHTErpaja. Tabinua npocTemumx
HEOIPEACIEHHBIX UHTErPaJIoB. MeTO1bl HHTErPUPOBAHUSA:
HENOCPEACTBEHHOE UHTETPUPOBAHHE, METO]] 3aMEHBI
nepeMeHHOH U 1o yactsaMm. «Hebepyuecs» UHTerpasbl.

6.2  OnpenenéHHbII WHTerpupoBanue HEKOTOPBIX KIIACCOB (PYHKIUH (palliOHATIbHBIE,
MHTerpal HppalOHANIbHbIE, TPUTOHOMETPUYECKUE (PYHKIIUH).

OmnpeneneHHbI HHTETpal, ero reOMeTpUYeCKU U PU3NIECKuit
cMbIcia. OCHOBHBIE CBOICTBA OIPEIETICHHOIO UHTErpaa.
WHTerpan ¢ nepeMeHHbIM BEpXHUM npeaenom. Popmyia
Herorona — JleiiOauma. OCHOBHBIE METOBI BEIYHUCICHUS
OIIPEAEIEHHOTO NHTETpaa.

[IpuiioskeHust ONpeIeIeHHbIX HHTErPaJIOB B TEOMETPUHN U (PU3HKE

Kypc mpakTudecknx/ceMuHapCKuX 3aHITUN

Ne HaunmeHoBaHue Coaepxanue

pasnena / TeMbl
AUCHHUILIMHBI
1 Jluneiinas anredopa
1.1 Omnpenenurenu ‘ OrnpeaenuTeny BTOPOro U TPETHETO MOPSIIKA, X CBOMCTBA.
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1.2

Marpuiis

Marpuiibl, OCHOBHBIE I€UCTBUS HAJ HUMU. DJIE€MEHTAPHbIC
npeobpaszoBanus Marpuil. Ilonstie o panre. O6paTHas MaTpuIa

1.3 Pemenue cucrem CucreMbl TMHENHBIX YPaBHEHUN C TPEMSI HEU3BECTHBIMM.
JIMHEHHBIX YpaBHeHUN = Paznuunbie MeTossl pemenus: Meto ["aycca, mpaBuiio Kpamepa,
C IIOMOILIBIO 0OPaTHOM MaTPULIbI
2  DjeMeHTbI BEKTOPHOIi aiaredpbl
2.1  DnemenTsl BekTOpHOW | Bekropsl. Oneparyu HaJ BEKTOpaMHu (CII0KEHHE, BEIYUTAHNUE,
anreOpbl YMHOKEHHUE Ha YUCJIO) U UX CBOWCTBA. PaznoxeHue BekTopa B
IIPOCTPAHCTBE 10 TPEM HEKOMILJIAHAPHBIM BEKTOpaM.
JlelicTBYsI Hall BEKTOPAaMH, 3aJJaHHBIMUA CBOMMH KOOpJUHATAMH.
CkanisipHO€ ITPOU3BEIEHUE IBYX BEKTOPOB U €TI0 CBOMCTBA.
BexTopHoe nponsBeieHne A1BYyX BEKTOPOB M €0 CBOMCTBA.
CMmeniaHHOE IPOU3BEIEHUE TPEX BEKTOPOB U €r0
TE€OMETPUYECKUN CMBICIL.
3 | AHaJUTHYeCKAasi TeOMeTpus
3.1 Tlpsimast Ha TutockocTH | [Ipsimast Ha TIOCKOCTH. Y paBHEHHUE MPSMOM, TPOXOIAIICH uepes
JIBE€ IaHHBIE TOUYKHU. Y PaBHEHUE NPSAMOM C JaHHBIM YIJIOBBIM
kodppunmrenToM. Kanonnueckoe ypaBHeHHE TPSIMOI.
VYpaBHEHME NPSAMON € JAHHBIM HOPMAaJIbHBIM BEKTOPOM.
VYpaBHeHue nmpsiMoii B oTpe3kax. O01ee ypaBHEHHE MTPSIMOIA.
VYcnoBus napajuieIbHOCTH U NEPIEHIUKYISIPHOCTH IPSAMBIX.
B3aumnoe pacnionoxenue IByX npsmMbix. PaccrosiHue oT ToUku
JIO TIPSIMOM.
3.2 KpuBsie BToporo KpuBsle BTOpOro nopsijika: OKpy>KHOCTb, 3JUIUIIC, TUIiepOoIa,
HOpsAKa napaboIia; uX KAHOHWYECKHE YPaBHEHUS
3.3  VYpaBuenus npsimoii 1 [ImockocTh. YpaBHEHHE TUIOCKOCTH, MPOXOASIIEH Yepe3 Tpu
IJIOCKOCTH B TOUYKH. Y PaBHEHHE IJIIOCKOCTH B OTPE3Kax. Y paBHEHHE
MIPOCTPAHCTBE IJIOCKOCTH C HOPMAJIbHBIM BEKTOpOoM. O011iee ypaBHEHHE
IJIOCKOCTH
[Ipsimas B mpocTpancTBe. KaHOHMYECKOE ypaBHEHHE MPSIMOM.
VYpaBHeHHe MpsIMOH, poxoasieil yepe3 aBe Touku. O61ee
ypaBHeHue npsiMoit. Ilapamerprueckue ypaBHEeHUs IPSIMON
4 | BeejeHHe B aHAJIU3
4.1 OyHKuUMH OTHON UYucnossle GyHKIIUU, CTIOCOOBI 3a/1aHUs, CBOWCTBA
IIEpEMEHHOMN
4.2 Tlpenens u [Ipenen pynkuuu B Touke. OnpeneneHne, BbIUNCICHHE.
HENPEPBIBHOCTh PackpeiTe HeonpeneneHHOCTEN.
GbyHKIUH HenpepriBHOCT (yHKIIUI B TOUKE M HA MHOXKeCTBE. TOoUKM
pas3pbiBa U ux kiaccupukanus. CoiicTBa QyHKIHA,
HENPEPBIBHBIX HAa OTPE3Ke
5 | JuddepeHunanbHOe HCUHUCTEHHE
5.1 IlpousBogHas u [IponsBoaHas. YpaBHEHUs KacaTeIbHOW U HOPMAJIX K IUIOCKON
muddepernman kpuBoii. Tabnuma npon3BoaHbIX. TeXHUKA BEIYUCIICHUS
byHKIIIN MIPOU3BOHOM.
Huddepennunan pyuxuuu. [pumenenne nuddepenuanon k
MPUOIMKEHHBIM BBIYUCIICHHUSM.
5.2 Tlpumenenue [ToHOE MccnenoBanue GyHKIMU U TOCTpOeHUE Tpadrka
MPOU3BOJHOM K
HCCIIE0BAHUIO
byHKIUH
6 HHTerpanabHoe HCUMCIIEHHE




6.1 Heonpenenéunprit [TepBooOpasnas u HeonpeAeIeHHbI HHTErpail. OCHOBHBIC

UHTErpa CBOMCTBA U METO/Ibl UHTEIPUPOBAHUS HEOIPEACICHHOTO
HWHTETpaJa.
6.2 OnpenenéHHbIN OnpeneneHublii nHTErpaji. OCHOBHBIE METO/IbI BEIYMCIICHUS
UHTEerpa onpeeaeHHOro nHTerpaina. MurerpupoBanmue HEKOTOPBIX

KJaccoB GyHKIMHA. [IprioxeHns onpeieneHHbIX HHTETPaIoB B
reOMeTpHUH U pU3NKe

5. YueOHO-MeTOANYeCcKOe o0ecniedyeHne I CAMOCTOSITeIbHOI padoThl 00y4arOIIUXCs 110
AUCHHILINHE (MOYJIIO)

6. YuyeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 00ecieuyeHre JTUCIHHUILIMHBI (MO1YJIs1)
6.1. Ilepeyennb y4eOHOI1 JJuTEPATYPbI, HEOOXOAMMOM I OCBOCHHS AUCHUIIIMHBI (MOIYJISA)
OcHoBHasi yyeOHasi iuTEpaTYpa:
1. Topnay, b. A. Paasl. UnterpupoBanue. Juddepenuuanpupie ypaBHeHus : yueOHUK / b.
A. Topnaa. — Canxkr-IlerepOypr : Jlans, 2021. — 252 ¢. — ISBN 978-5-8114-2714-7.
— Tekct : amekTpoHHbId // JlaHb : 31eKTpoHHO-OMONMOTEeyHas cuctema. — URL:
https://e.lanbook.com/book/167490 (mata obpamenus: 12.06.2023). — Pexum mocryna:

JUIs1 aBTOPU3. MOJIb30BaTENEH.
2. EnpuanmboBa, I'. I'. DiieMeHTHI BBICIICH MaTeMaTUKH. THUIIOBBIC 3aIaHHS C MPUMEPAMH

pewennii : yuebHoe nocobue / I'. I'. EnpuanunoBa, P. A. MenbHukoB. — CaHKT-
[TeTepOypr : Jlanb, 2020. — 92 c¢. — ISBN 978-5-8114-4670-4. — TexkcT : 27IEKTPOHHBII
/l Jlanb : AICKTPOHHO-0MOJIMOTEYHAS cucrema. — URL:

https://e.lanbook.com/book/139329 (nara obpamenus: 12.06.2023). — Pexxum moctyma:
JUIS aBTOPH3. MOJIb30BaTENEH.

3. Ilunaues, B. C. Hauana Bricmieid MmaTemMatuku : yaeoHoe mocobue / B. C. [llumayeB. —
5-e u3., crep. — Cankr-IlerepOypr : Jlans, 2021. — 384 c¢. — ISBN 978-5-8114-1476-
5. — Texkcer : anexTpoHHBIN // JlaHb : 31eKTpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/169483 (nata obOpamenus: 12.06.2023). — Pexxum pocryna:
JUISL aBTOPH3. TOJIb30BaTEIIEH.

JlonoJIHUTEIbHAS y4eOHas1 JuTepaTypa:

1. Psabymxko, A. I1. Beiciias maremaTHka: Teopus U 3a7a4ydl : ydaeOHoOe Imocodue : B 5 yacTsx
/ A. II. Pabymxo, T. A. XKyp. — Munck : Beimiimas mxkona, [6. r.]. — Yacte 1 :
JluneliHast W BekTOopHas anreOpa. AHanmutudeckas reomerpus. JuddepenunanbHoe
ucuncienue GpyHkiuii ogHoit mepemenHonr — 2016. — 303 c¢. — ISBN 978-985-06-
2765-0. — Texct : snekTpoHHBIH // JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAs CUCTEMa. —
URL: https://e.lanbook.com/book/92434 (nmara oOpamenus: 12.06.2023). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEINEH.

2. Psabymxo, A. I1. Beicmas matematuka: teopust u 3agadu. B 5 u. Y. 2. KomruiekcHble
yuciaa. HeompeneneHHbli W omnpeaeneHHbI uHTerpanbl. @OYHKIUM HECKOJIbKUX
nepeMeHHbIX : yuebHoe nocobue / A. I1. PgaOymko, T. A. XKyp. — Musnck : Bersiimas
mkona, 2016. — 271 ¢. — ISBN 978-985-06-2766-7. — Tekcr : anekrpoHHbii // Jlansb :
aJIeKTpoHHO-Onboteunas cucrema. — URL: https://e.lanbook.com/book/92433 (nata
oOpamtenus: 12.06.2023). — PexxuM poctymna: i aBTOPU3. MOJIb30BaTENCH.



6.2. IlepeyeHb 3JIEKTPOHHBIX OMOJIMOTEYHBIX CHCTEM, COBPEMEHHBIX NPOodecCHOHATBHBIX
0a3 JaHHBIX M1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Ne HaumeHoBaHMe JOKYMEHTA ¢ YKa3aHMEeM PEKBU3HTOB
n/n
1 Horosop Ha noctyn k 9bC ZNANIUM.COM wmexny baml'V B nuue nupekropa CO

baml'V u OO0 «3nanmym»Ne 3/22-36¢ ot 05.07.2022

2 Jlorosop Ha moctyn k DBC «BC IOPAWT» (monnast komiekiws) Mexay baml'y B nnme

nupextopa CD baml'Y u 000 «diektporHOe u3aarenbctso FOPAUT» Ne 1/22-36¢ ot
04.03.2022

3 Horosop Ha noctyn k ObC «YHuBepcurterckast 6nbarorexa oHnaitn» mexxay baml'y u

«Hexcmeauna» Ne 223-950 ot 05.09.2022

4 Horosop Ha noctyn k ObC «Jlaubp» mexay bamlV u uznarensctBom «JIanb» Ne 223-948
ot 05.09.2022
5 Horosop Ha noctyn k ObC «Jlanb» mexny bamlV u nznarenscrBom «Jlauab» Ne 223-949
ot 05.09.2022

6 Cornamenue o cotpynnudectse Mexay baml'y u uszngarenscrBom «Jlaup» Ne 5 ot
05.09.2022
7 OBbC «9b baml'V», 6eccpounsiii norosop mexay bamly u OO0 «OTkpbIThIE

oubnuoteunsie cucteMb» Ne 095 ot 01.09.2014 1.
Horosop Ha B/ nuccepraumii mexay baml'V u PI'b Ne 223-796 ot 27.07.2022
9 Horosop o noakimtoueHnu k HOb u o npenocrasnennun gocrymna k oobekram HOb mexny
baml'V B nmune nupekropa CO baml'y ¢ ®I'BY «PI'b» Ne 101/HOb/1438-I1 ot
11.06.2019
10  Jloroop Ha goctym k OBC «9bC IOPANUT» (monmas komtexuus) mexny YYHuT B muie
mupextopa CO YYHuT u 000 «dnekTponHoe m3narenscTo FOPAWT» Ne 1/23-36¢ ot
03.03.2023

oo

Ilepeyenb pecypcoB HH(pOPMALMOHHO-TEJEKOMMYHUKANMOHHOM ceTH « UHTEepHeT» (naJiee -
cerb «AHTEpHET»)

Ne Anpec (URL) Onucanue CTpaHULbI

n/n
1 http://math24.ru/ Kpartkue TeopeTndeckue BHIKJIAJAKH U OY€Hh MHOTO IPUMEPOB
2 http://highermath.ru CaliT OCBAIICH BhIcIIel MaTeMaTuke 11t BY30B, a Takke

COZICPXKUT OMOIMOTEKY 10 MATEeMaTHKE s CTYICHTOB,
aOUTYPUEHTOB U IIKOJIHHUKOB.

3 http://studlab.com/ Crynenueckas nadoparopusi. O630p codra ist CTYACHTOB.

HuTtepHeT dKCriepuMeHThl. BrOnoTeka yaeOHbIX MaTepHAIIOB.
Opurunansusie MathCad - pematenu.

6.3. [lepeyennb JIMIEH3MOHHOTO U CBOOOIHO PACTIPOCTPAHSEMOI0 MPOIPAMMHOTO
odecrieyeHHsl, B TOM YHCJIe 0T€YECTBEHHOT0 IPOU3BOICTBA

HaumeHoBaHMe MPOrpaMMHOIro odecredeHust
Kaspersky Endpoint Security . OOO «Cwmaptnaiin» ['paxmgancko-mipaBoBoit 1oroBop Ne44/013
ot 06.12.2021

Windows 10. Microsoftlmagine.IToanucka Ne§001361124 ot 04.10.2017r.

Office Standart 2010 RUS OLP NL Acdmc. /Jlunier3uonnstit norosop Ne04297 ot 9.04.2012

7. MaTtepuajibHO-TeXHUYeCKas 0a3a, HeOOX0AUMAS VISl OCYIIeCTBJIEeHUS 00Pa30BaTeIbLHOI0
npouecca no AMCUMIInHe (MO1yJII0)

Tun y4eOHoM ayquTopuu OcHaneHHOCTB y4eOHOi
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ayIuTOpuH

VYuebnas aynutopust Nel3 niis npoBeeHUs 3aHATHI
JIEKLMOHHOIO TUIIA, yueOHas ayAUTOPUs ISl IPOBEACHUS
3aHATUN CEMUHAPCKOTO TUIIA, y4eOHAas ayTMTOPHs TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTecTaliy, yuyeOHas ayAuTOpHs
TPYIIIOBBIX ¥ MHIWBUIYATbHBIX KOHCYJIbTAINI

VYuebnasg mebenb, T0CKa,
MYJIbTHMEIHA-ITPOSKTOP,
9KpaH HACTEHHBIH, y4eOHO-
HaTISLOHbBIE IIOCOOMS

VYuebnas aynuropus Ne 37 nyist IpoBEeICHHS 3aHATHN
JIEKIIMOHHOTO TUIA, yueOHas ayAUTOPUs ISl IPOBEICHUS
3aHATUN CEMUHAPCKOTO TUIIA, y4eOHAs ayIMTOPHs TEKYIIETO
KOHTPOJISI U POMEKYTOUHOM aTTeCTalluM, yueOHast ayAuTOpHUs
TPYIIIOBBIX ¥ MHIWBHUIYaTIbHBIX KOHCYJIbTAIHI

VYuebnasg mebeib, T0CKa,
MYJIbTUMEINA-TIPOCKTOP,
9KpaH HaCTEHHBIN, y4eOHO-
HArJIsIHbIC T0COOHS

VYuebnas aynuropus Ne 38 111 mpoBEICHHS 3aHATHN
JIEKIIMOHHOTO TUIA, yueOHas ayAUTOPUs ISl IPOBEICHUS
3aHATUN CEMUHAPCKOTO TUIIA, y4eOHAas ayTUTOPHS TEKYIIETO
KOHTPOJISI U POMEKYTOYHOHN aTTecTaluy, yaeOHas ayJuTOPHs
TPYNIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTAIIUI

VYuebnasg mebeib, T0CKa,
MYJIbTUMEINA-TIPOCKTOP,
9KpaH HaCTEHHBIN, y4eOHO-
HArJIsIHbIC T0COOUS

VYueOunas aynutopust Ne 36 11 mpoBeieHUs 3aHATUI
JIEKIIMOHHOTO TUIIA, yueOHasl ayAUTOPUS ISl IPOBEIACHUS
3aHITHIA CEMUHAPCKOTO TUTIA, YIeOHAs Ay TUTOPHUS TEKYIIETO
KOHTPOJISI U TPOMEXKYTOUHOM aTTecTaluu, yueOHas ayJuTOpHs
TPYIIIOBBIX U MHIWBUAYATbHBIX KOHCYJIbTAINI
YueOHnas aymuropust Nell st mpoBeneHUs 3aHATHI
CEMHUHAPCKOT0 TUNA, yueOHas ayAUTOPHS TEKYIIET0 KOHTPOIIS
Y IPOMEKYTOYHOM aTTECTAINH, yaeOHAS ayTUTOPHSI
TPYNIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTAIIUN

VYueOHas meOenb, J0CKa,
MYJIBTUMEIHA-TIPOSKTOP,
9KpaH HACTEHHBIN, y4yeOHO-
HaIJISTHBIC TTOCOOUS

JHocka, yaeOHas meOeIb.
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