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1. [lepeyeHb MIIaAHNUPYEMBbIX Pe3yJbTATOB 00YYeHHS MO0 TUCUHUILJIMHE (MOIYJIIO)
1.1. IlepevyeHb MJIaHMPYEeMBbIX Pe3yJbTATOB OCBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

BbInycKkHUK, OCBOMBIIMI MpOrpaMMy BBICHIETO OOpa30BaHMS, B paMKaxX H3y4aeMoi
TUCIUIUIMHBI,  JOJDKEH  Oo0JiajaTh  KOMICTCHIHUSMH,  COOTBETCTBYIOIIMMH  BHJaM
npodeccuoHaNBHOM e TeIbHOCTH, Ha KOTOPbIe OPUEHTHUPOBAHA MPOrpamMma:

CnocoOHOCThIO YUUTHIBATH COBPEMEHHbBIE TEHICHIIUN PA3BUTHS TEXHUKU U TEXHOJIOTUH B
obnactu obecriedeHus TexHOC(hepHOU OE30MaCHOCTH, U3MEPUTEILHON U BRIYUCITUTEIILHOM
TEXHUKH, MHOOPMAIIHOHHBIX TEXHOJIOTHI B CBOCH mpodeccroHanbHoi aeatensaocta (OITK-1)

CrocoOHOCTHIO MPOBOIUTH U3MEPEHUSI YPOBHEH OMacHOCTEN B cpefie 0OuTaHus1, 00padaTbiBaTh
MOJIYYCHHBIC PE3YJIbTAThI, COCTABIATH MPOTHO3bI BO3MOKHOTO pa3BuTus curyanuu ([1K-15)

1.2. IlepevyeHb MJIaHMPYeMBbIX Pe3yJIbTATOB 00yYeHHs M0 JUCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMbl

®opmupyemMasi KomnereHuus (c JTansl IInanupyemsble pe3yJibTaThl
YKa3aHueM KO0/a) (popmupoBanus 00y4yeHus 10 TUCHHILJINHE
KOMIIETEHIINH (Moay.Jir0)
CriocoOHOCTBIO YUUTHIBATH 1 sran: 3HaHus OOyyaromuiicst TOJKEH 3HATh:
COBpPEMEHHbBIE TEeHJICHIIMU PAa3BUTHUSA OCHOBBI JINHEIHOH anreOpsl,
TEXHUKHU U TEXHOJIOTUl B 00s1acTH AQHAIUTUYECKON F€OMETPUH,
obecrieueHus TeXHOCHEPHOM muddepeHIraIbHOTO U
0€30MacHOCTH, U3MEPUTEIILHOHN U WHTErPAJIILHOIO UCYUCIICHHUM, 3HATh
BBIYUCIIUTENILHONU TEXHUKH, MaTeMaTHYeCKue METOIbl,
MH(OPMALIMOHHBIX TEXHOJIOTUI B IPUMEHSEMbIE B CBOEH
cBoel MpodeccuoHanbHOM npodeccuoHaIbHOMN e TeIbHOCTH
nesrensHocTH (OITK-1) 2 aran: YMeHus OOyyaromuiicst JOJIKEH YMETb:

pelaTh TUIOBbIE 3aJjauu JIMHEHHOI
anreOphbl, aHATUTHIECKOM
reomMeTpuu, AMdpPepeHnnanbHOro u
WHTETPAJIHHOTO HCYUCIICHUI, YMETh
OPUMEHSTh MaTeMaTHYECKUe
METO/Ibl B CBOEH MpodecCHOHaTbHON

JESTEIBHOCTH
3 sram: Bragenust ~ OOyuaromuiicst JOJKEH BIaIETh:
(HaBBIKU / OTIBIT KJIACCUYECKUMHM 3HAHUSIMU BBICIIEH
JeSITETbHOCTH) MaTeMaTHKH U ero MPUIOKEHUH B

XUMHHU,; HABBIKaAMHU IMMPAKTHYCCKOTO
UCTIONb30BaHUSI MATEMATUYECKOTO
amrapara npu peeHun KOHKPETHBIX
3a/1a4 BO3HHUKAIOIINX B
npo¢eCcCUOHATBHON IEATETbHOCTH

CnocoOHOCTHIO TPOBOIUTH 1 oram: 3Hanus OO0yuaromuiicst T0JKEeH 3HATh:
M3MEpEHUs YPOBHEH OIMaCHOCTEH B OCHOBHBIE MTOHSITUS K METO/IbI
cpene ooutanus, o0padbaTeIBaTh MaTeMaTU4eCKOro
MOJTy4YEHHBIEC PE3YIbTATHI, MIPOTHO3UPOBAHUS, UNCITCHHBIX
COCTaBJISITh TIPOTHO3BI BO3MOXKHOTO METOJIOB, TCOPHUHU

pazButus cutyaruu (ITK-15) nudhepeHInaTbLHOTO U

WHTErpajibHOr0 UCUUCTICHUI
(GyHKIMU OJTHON MEpEMEHHOM

2 aran: YMeHus OOyuaromuiicst JOJKEH YMETh:
MIPOBOJUTH U3MEPEHUs YPOBHEMN



OTIaCHOCTEH B cpejie OOMTaHuUsI,
00pabaTbIBaTh MOJTyYCHHBIE
Pe3yJIbTAThI

3 oram: Banenus =~ OOydaronuiicst JOJKEH BIAJICTh:
(HaBBIKH / OTIBIT HaBBbIKAMU COCTABJICHUS TPOTHO30B
JIeATEITLHOCTH) BO3MOYKHOTO Pa3BHUTHS CUTYallUH

2. MecTo AucHMILUINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMBbl

JucuunimHa peanns3yercs B paMKax BaApUaTUBHOM YacCTH.

Jucuunnnza «MatemaTikay 6a3upyercss Ha 3HaHUSX, TOJIyY€HHBIX B paMKaX LIKOJBHOIO Kypca
MaTeMaTHKH. 3HAHUS M YMEHUS, NPHOOPETCHHbIE CTYACHTAMH B pE3yJlbTaTe HW3Yy4eHUS
JUucuuIuIMHEl  «MaremaTukay, OyAyT HCIOJNb30BaThCsl IPU H3YYEHUH KypcoB «DHU3UKa»,
«Xumusny», «MexaHuka» u Jp .

Hucuunnuna uzyvaercs Ha 1, 2 kypcax B 1, 2, 3, 4 cemectpax

3. O0beM TUCHUTLUIMHBI (MOYJIs) B 32a4€THBIX €THHUIIAX C YKA3aHHEM KOJIHYECTBA
aKa/JieMUYeCKHUX UJIH ACTPOHOMHMYECKHUX YACOB, BhIIEJIEHHBIX HA KOHTAKTHYI0 padoTy
o0yJaromuxcs ¢ nmpernojgaBateieM (10 BUIaM Y4eOHBIX 3aHATHI) H HA CAMOCTOSITEIbHYIO
padoTy 00y4aommxcs

OO0mmast TpyI0eMKOCTh (00beM) TUCIUTUIHHBI cocTaBiseT 540 aka. 4.

Bcero uyacos

O0beM 1MCHMIJIMHBI 3aounas opma
o0yueHust

OO011ast TPYA0EMKOCTh IUCIUIITUHBI 540
VY4eOHBIX YacOB Ha KOHTAKTHYIO paboTy ¢ IpernoiaBaTeneM:

JIEKITUHA 18

MIPAKTUYECKHUX (CEMUHAPCKUX) 30

apyrue popmbl KOHTakTHOH paboTsl (PKP) 3,8
Y4eOHBIX YacOB Ha KOHTPOIIb (BKIIIOYAs YacChl MOATOTOBKH): 27,2

9K3aMeH

3a4er
Y4eOHBIX YacOB Ha CAMOCTOSATENIbHYIO paboTy 00ydaronmxcs 461
(CP)

DopMbl KOHTPOJIA CemecTpnl

JK3aMeH 1,2, 4
3a4eT 3



4. Conep:kanue THCHUILUINHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3jesaMm) ¢
YKa3aHHeM OTBeJeHHOI0 HA HUX KOJIUYeCTBA AKaJeMHYeCKUX YaCOB 1 BH/I0B y4eOHBIX

3aHATHNA

4.1. Pa3znenbl IUCHMILIMHBI M TPYI0EMKOCTD 110 BUIaM y4eOHbIX 3aHATHH (B

aKaJeMHU4YeCKHX 4acax)

Buabl yueOHbIX 3aHATHH, BKJIKOYAS
e Haumenosanue pasena / CaMOCTOSITEIbHYIO Pa0oTy 00y4aroIuxcs
n/n TeMbl JUCHUIIHHbI TPYNOCMKOCT® (B Hacax)
KonTakTHasi padora ¢ npenoaaBareiemM CP
Jlek IIp/Cem JIab
3.2 AHanuTH4eckas reoMeTpHs B 2 2 0 58
MIPOCTPAHCTBE
3.1  Amnanutudeckas TeOMeTpHUs Ha 2 4 0 58
TUTOCKOCTH
3 | AHaJuMTH4YeCKasi reoMeTpus 4 6 0 116
2.1  DnemMeHTBHI BEKTOPHOU anreOpsl 2 4 0 58
2 | DaeMeHTHI BeKTOPHOIi 2 4 0 58
anreopbl
1.2 PemeHnue cucteMm JUHEHHBIX 2 4 0 58
YpaBHEHUN
1.1 | Marpuisl. OnpenenuTeny. 2 4 0 58
4 | MartemaTHYeCcKHUil aHAIH3 8 12 0 171
1  Jluneiinas aareopa 4 8 0 116
4.3 | MnTerpaibHOE HCUUCICHUE 4 4 0 55
4.2  JInddepennuaabHoe 2 4 0 58
WCYHCIICHHE
4.1 OyHKIUHA OJHON TEPEMEHHOM. 2 4 0 58
IIpenen. HenpepbiBHOCTH
HToro 18 30 0 461

4.2. Conep:xaHue TMCUMILIMHBI, CTPYKTYPUPOBAHHOE MO pa3ieiaM (TeMam)

Kypc nexinoHHbIX 3aHATHI

Ne HaunmenoBanue Coaepixanue
pa3aeJia / TeMbl
AUCHHUIINHBI
3.2  AHanutuyeckas IImockocTh. YpaBHEHHUE IUIOCKOCTH, IPOXOASILEH Yepe3 TpHU
reOMETpHs B TOYKHU. Y paBHEHHUE IUIOCKOCTU B OTPE3Kax. Y paBHEHUE
MIPOCTPAHCTBE IJIOCKOCTU C HOPMAJIbHBIM BEKTOpOoM. O0111ee ypaBHEHHE
IIJIOCKOCTH
[Ipsimas B mpocTpancTBe. KaHOHMYECKOE ypaBHEHHE MPSIMOM.
YpaBHeHHe MpsIMOH, TpoxoAsieil yepe3 aBe Touku. O61ee
ypaBHeHue npsiMoit. [lapamerpruueckne ypaBHEeHUs IPSIMON
3.1 Anammtnyeckas [Ipsimast Ha TIOCKOCTHU. Y paBHEHUE MPSAMOU, MPOXOISIICH

reoMEeTpHAd Ha IJNIOCKOCTU

4yepes3 BE JAHHBIE TOUKHU. Y PpaBHEHHUE MPSMOM ¢ JaHHBIM
yra0BbIM KodddunmenToM. KaHoHnueckoe ypaBHeHHE
MpsIMOM. YpaBHEHHUE IPSIMOU C JaHHBIM HOPMaJIbHbIM
BEKTOPOM. YpaBHEHHUE NIPsIMOM B oTpeskax. OOIee ypaBHEHHE
MPSMOMN. Y CIIOBUS NapauIeIbHOCTU U NEPIEHANKYISIPHOCTH
npsMbIX. B3anMHOe pacnionokeHue 1Byx npsmseIx. PaccrosiHue
OT TOYKH JI0 ITPSIMOH.

3  AHaJIUTHYecKasi reOMeTpusi

4



2.1

1.2

11

DJIEeMEHTBI BEKTOPHOU
anreOpbl

Bekropsl. Onepanuu Haj BEKTOpamMHu (CII0KEHUE, BEBIUUTAHHUE,
YMHOKEHHE Ha YUCI0) U uX cBoiicTBa. KosmnHueapHsie u
KOMIUIaHApHBIE BEKTOPBI. Pa3noxeHue BeKkTopa B
IIPOCTPAHCTBE 10 TPEM HEKOMILJIAHAPHBIM BEKTOpaM.
IIpoekuust BekTOpa Ha OCh.

JlexapToBa npsIMOYroJibHas cuctema koopauHat. KoopanHatsel
BEKTOpa U TOUKH. Jle¥CTBUS HaJl BEKTOPaMU, 3aJaHHBIMU
CBOMMM KoopJuHaTamHu. JlenieHue oTpe3ka B JaHHOM
oTHo1EeHnN. CKaIsIpHOE IPOU3BEIEHUE IBYX BEKTOPOB U €r0
CBOMCTBA. BeKTOpHOE IIPOU3BEECHUE ABYX BEKTOPOB U €TI0
cBoiicTBa. CMeIaHHOE IPOU3BENCHUE TPEX BEKTOPOB U €r0
T€OMETPUYECKHUM CMBICIL.

DJIeMeHTbI BeKTOPHOH aJredpbl

Pemenue cucrem
JINHEMHBIX YpaBHCHUH

Martpungsl.
Onpenenurenu.

CucreMbl TMHENHBIX YPAaBHEHUN C TPEMSI HEU3BECTHBIMH.
Pasnuuanbie MeToab! pemenus: metos ['aycca, mpaBmiio
Kpamepa, ¢ moMoIpr0 00paTHOW MaTPHIIBI

ManI/IIII)I, OCHOBHBIC I[el\/JICTBI/ISI HaJa HUMU. 3JICMCHTapHI)IC
npeobpazoBanusa Matpuil. [lonstue o panre. O6paTHas
MaTpHIIa.

Onpenenurenu BTOPOTO U TPETHETO MOPSAIKA, X CBOMCTBA.

-

4.3

4.2

MareMaTnuecKNd aHAJIN3

Jluneiinas ajaredpa
NHuterpansnoe
UCYHCIICHUE

Huddepennmanbaoe
HCYUCIICHUE

[TepBooOpa3nas u HeomnpeaeIeHHbIA nHTErpa. OCHOBHBIE
CBOMCTBA HeolpeielleHHOro nHTerpaia. Tabnuua npocreimux
HEOIpEEIEHHBIX UHTETPaJIoB. MeTOo 1bl MHTEIPUPOBAHHUS:
HEINOCPEACTBEHHOE UHTErPUPOBAHKE, METO]] 3aMEHBI
IIEPEMEHHOM U T10 YaCTSM.

WHuTerpupoBanue HEKOTOPBIX KIACCOB (PYHKIUI
(paumoHanbHbIe, UPPALMOHATIbHBIE, TPUTOHOMETPUYECKUE
¢bynkuun). OnpeneneHHbIi UHTErpall, ero TeOMETpUUYECKU U
¢usnueckuii cmpica. OCHOBHBIE CBOICTBA ONPEIEIEHHOIO
nuHTerpana. lHTerpai ¢ nepeMeHHbIM BEPXHHUM MIPEIETIOM.
®opmyna Hetorona — Jleitoauia. OCHOBHBIE METO/IBI
BBIYHCIIEHUS ONPENEICHHOIO HHTETpaIa.

[IpuiiosxeHus onpeeeHHbIX HHTErPaJIoB B TEOMETPUN
[Ipon3BoHas1, ee TEOMETPUYECKUA U MEXaHUYECKUM CMBICI.
YpaBHEHHs KacaTeIbHOW U HOPMAJIH K INIOCKOU KPUBOMU.
HeoOxonumoe ycrnosue nuddepenuupyemMoct GyHKINU B
Touke. OCHOBHBIE TEOPEMBI O IPOU3BOJIHBIX (IIPOM3BOIHAS
CYMMBI, ITIPOU3BEJICHNS U YaCTHOT'O, IPOU3BOIHAS CJIOKHOU
¢GbyHKIMH, TPOU3BOHAS 00paTHOM (QYHKIIMHU, TPOU3BOIHAS
rapaMeTpUIecKu 3alanHoi GyHKImH). Tabnuima
pon3BOHBIX. [IOHATHE O TPOU3BOIHBIX BBICHIMX MOPSIKOB.

4.1

OyHKIUN ONHOU
nepemeHHou. [Ipenen.
HenpepriBHOCTB

YucroBele GyHKIMHU, CIIOCOOBI 33/1aHUS, CBOICTBA.

[Ipenen pynkuuu B Touke. OnpeneneHne, BbIYUCICHHE.
PackpsiTHE HEOIIPENETIEHHOCTEM.

HenpepriBHOCT (DyHKIMI B TOUKE M HA MHOXKeCTBE. TOUKM
pas3pbiBa 1 ux kiaccupukanus. CBolicTBa QyHKIHA,
HEIIPEPBIBHBIX HA OTPE3KE

Kypc mpakTnuecknx/ceMuHapCcKuX 3aHATUN

No |

HanmenoBanue

Conepxanue



pasnesia / TeMbl

AUCHHUILINHBI
3.2  AHanutuyeckas Pa3nnunble ypaBHEHUS NPSIMOI U IIJIOCKOCTU B IIPOCTPAHCTBE
reOMETpHUsI B
IIPOCTPAHCTBE
3.1 Amnanutuyeckas [Ipsimast Ha mIO0cKOCTU. Pasnuunbie criocoObl 3aJaHus TPSIMOI
TeOMETPHs Ha IUIOCKOCTH | Ha INIOCKOCTU. PacCTOSHUE OT TOUKH JO IPSIMOM.
3 | AHaJMTHYeCKasi reoMeTpus
2.1  DnemMeHTbl BEKTOPHOU JlelicTBYsI Hall BEKTOPAaMH, 3aJJaHHBIMUA CBOMMH KOOpJUHATAMM.
anreopsl CkanisipHO€ ITPOU3BEIEHUE IBYX BEKTOPOB U €T0 CBOMCTBA.
BekTopHoe nponsBeieHne ABYX BEKTOPOB M €0 CBOMCTBA.
CMmeniaHHO€ IPOU3BEIEHUE TPEX BEKTOPOB U €r0
TE€OMETPUYECKUNA CMBICIL.
2  DieMeHTbI BEKTOPHOIi aiaredpbl
1.2 Pemenue cucrem CucreMbl TMHENHBIX YPaBHEHUN C TPEMSI HEU3BECTHBIMH.
JIMHENHBIX YPAaBHEHUN Pasnnunble MmeToapl pemenus: meto I'aycca, mpaBuiio
Kpamepa, ¢ moMoIpr0 00paTHOW MaTPHIIBI
1.1 Marpuns. Matpulibl, OCHOBHbIE IEUCTBUS HAJ HUMU. DJI€MEHTapHbIE
Onpenenureny. npeobpaszoBanus Marpuil. Ilonstue o panre. O6paTHas
MaTpHula.
Omnpenenureny BTOPOro U TPEThEro NOPsIKA, X CBOMCTBA
4 | MartemMaTH4ecKHUil aHAJIN3
1 Jluneiinasi anredopa
4.3 WHrerpanpHOE [lepBooOpasHas u HeonpeaeaeHHbIH nHTErpajl. OCHOBHbIE
UCYHCIIEHUE CBOMCTBA HeolpeielIeHHOro nHTerpaia. Tabnuua npocreimux
HEOIpEEIEHHBIX UHTETPaJIoB. MeTO 1bl UHTEIPUPOBAHUS:
HEINOCPEACTBEHHOE UHTErPUPOBAHKE, METO]] 3aMEHBI
IIEPEMEHHOM U T10 YaCTSM.
WHTerpupoBanue HEKOTOPHIX KIIACCOB (PYHKIIUI
(paumoHanbHbIE, HPPALMOHATIBLHBIE, TPUTOHOMETPUYECKUE
¢bynkuun). OnpeneneHHbI UHTErpajl, €ro TeOMETpUUYECKU 1
¢dbusmdeckuii cMpici. OCHOBHBIE CBOMCTBA OMPEICTICHHOTO
nHTerpana. iHTerpai ¢ nepeMeHHbIM BEPXHHUM IIPEIETIOM.
®opmyna Hetorona — Jleitoauia. OCHOBHBIE METOIBI
BBIYHCIIEHUS OIPENEIECHHOIO NHTETpaIa.
[IpuiioskeHus onpeeeHHbIX HHTErPaJIOB B TEOMETPUN
4.2  JndpdepennmanbHoe [Ipon3BoaHas1, ee TEOMETPUUIECKNN U MEXaHUYECKUHA CMBICII.
HCYUCIIEHHE YpaBHEHHUs KacaTeIbHOW U HOPMAJIH K INIOCKOU KPUBOMU.
HeoOxonumoe ycrnosue nuddepenuupyeMoct GyHKINU B
Touke. OCHOBHBIE TEOPEMBI O IPOU3BOIHBIX (IIPOU3BOIHAS
CYMMBI, IPOU3BEACHUSI U YACTHOTO, IPOU3BOIHAS CIIOKHON
(GyHKIMH, TPOU3BOHAS 00paTHON (YHKIIMHU, IPOU3BOHAS
rapaMeTpUIecKu 3alanHoi GyHKImH). Tabnuima
pon3BOHBIX. [IOHATHE O TPON3BOIHBIX BBICHINX MOPSIKOB.
4.1  ®OyHKIMH OTHOU YucroBsle (yHKIMH, CIIOCOOBI 33/1aHUS, CBOICTBA.

nepemeHHou. [Ipenen.
HenpepsiBHOCTD

[Ipenen pynkuuu B Touke. OnpeneneHne, BbIUNCICHHE.
PackpsiTHE HEOIIPENETIEHHOCTEM.

HenpepriBHOCT (DyHKIUI B TOUKE M HA MHOXKeCTBE. TOUYKM
paspbiBa U ux kiaccupukanus. CBolcTBa QyHKIUH,
HEIIPEPBIBHBIX HA OTPE3KE



