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

KOMIIETeHIIM A

®opmupyemast

KoMIleTeHusI (¢

YKa3aHUeM KO0/1a)
OIIK-1. Cnocoben
YUYUTHIBATH COBPEMEHHbIE
TEHJCHIIMH Pa3BUTHUS
TEXHUKH U TEXHOJIOTHI B
obsactu TexHocpepHou
0E€30I1aCHOCTH,
U3MEPUTENIbHON U
BBIYUCIIUTEIILHON TEXHUKH,
MH(GOPMaLIMOHHBIX
TEXHOJIOTU IPU PELICHUH
TUTIOBBIX 33a4 B 00J1aCcTH
npoQeCcCHOHAILHON
JESTEIbHOCTH, CBI3aHHOMU C
3aIUTON OKPYKaOIIEeH
cpensl U obecreyeHrneM
0€e30MacHOCTH YEJIOBEKa;

Koa u HauMeHOBaHHE
HHAUKATOPA T0CTHKEHUSI
KOMIIETEHI[HH

OIIK-1.1. YuureiBaer
COBPEMEHHBIC TCHICHIINH
Pa3BUTHUS TEXHUKHU U
TEXHOJIOTHH B 00J1acTH
TexHOoC(hepHOI 0€301MacHOCTH,
M3MEPUTEIBHOU U
BBIYMCIIMTEIbHOM TEXHUKH,
UH(POPMALIMOHHBIX
TEXHOJIOTHH MPU PEIICHUH
THIIOBBIX 3a7a4 B 00J1aCTH
npodeCCHOHAIBHON
JeITEeIILHOCTH, CBSI3aHHOM C
3aIlUTON OKPY>KAIOIIEH CPeIb
1 oOecrieueHuEM
0€30IaCHOCTH YeJI0BEKA.

Pe3yabTaThl 00yueHus M0
AMCUUIJIMHE (MOLYJII0)

OOyuaromuiicst T0JKeH 3HATh:
OCHOBBI JINHEHHO anreOpsl,
AHAJTMTUYECKON Te€OMETPHH,
Qg epeHaIbLHOrO |
HWHTETPAILHOT'O UCYUCIICHUH,
3HATh MaTEMAaTHYECKUE
METO/Ibl, IPUMEHSIEMBIC B
cBoOei nmpodeccroHaIbHOM
IEeITEeIbHOCTH, CBI3aHHOM C
3alIUTON OKPYKAIOLIEH CPeIbl
1 o0ecrieyeHuEM
0€30I1aCHOCTH YeJIOBEKa.

OIIK-1.2. OcymectBiser
IIPOEKTUPOBAHUE TEXHUUYECKUX
00BEKTOB C UCHOJIB30BAHUEM
METOJIOB U CPEJICTB
MH)XEHEPHOU U KOMITBIOTEPHOM

rpaduKy.

OO0yyaromuiics TOJKeH
YMETh: PelIaTh TUIIOBHIC
3a/1a4¥ TUHEHHON anredpsl,
AHAJIMTUYECKON T€OMETPHH,
muddepeHIraIbHOTO U
HMHTErPAIbHOTO UCYUCIICHUH,
YMETh IPUMEHSATH
MaTeMaTU4eCKHe METOIbI B
cBoei mpodeccroHabHOM
JIESITEIILHOCTH, CBSI3aHHOM C
3aIIUTON OKPYKAIOILEH Cpeibl
1 obecrieueHrneM
0€30MacCHOCTH YeJIOBEKa.

OIIK-1.3. IIpumenser Ha
MIPAKTUKE METObI
TEOPETUYECKOI0 U
AKCIIEPUMEHTAIBLHOTO
WCCIIEJOBAHMSI B
€CTECTBEHHOHAYYHBIX
JUCLUIUINHAX

OO0yyaromuiics JOKeH
BIIQJIETh: KJIIACCUYECKUMH
3HAHUSIMHU BBICHIEH
MaTEeMaTUKHU U €r0
MPUIOKEHUN B XUMUU;
HaBBIKAMU TTPAKTUYECKOTO
WCIIOIb30BAHUS
MaTeMaTUYeCKOro armapara
MIPU PEIICEHUH KOHKPETHBIX
3a/1a4 BO3HHUKAIOIINUX B
npodeccroHanbHOI
JIeSITEIILHOCTH, CBSI3aHHOM C
3alIUTON OKPYKAIOLIEH Cpeibl
1 obecTieueHrneM
0€30MMacCHOCTH YeJIOBEKa.



2. llenn 1 MecTO IMCHUIINHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/bHON MPOrpaMMbl

Llenu u3ydeHus! TUCIUTLTAHBL:

1) naTh cTyneHTaM MPEACTABICHUE O POJIM MaTEMAaTUKH B TIO3HAHUH OKPYKAIOIIETO HAC MUPA;

2) pa3BHTh JIOTHYECKOE M AITOPUTMHUIECKOE MBIIIJICHHE, YMEHUE OIMEPUPOBATH ¢ a0CTPAKTHBIMU
00BeKTaMu U OBITh KOPPEKTHBIMH B YIOTPEOJICHUN MATEMATHUECKUX MOHSTHHA, CHUMBOJIOB IS
BBIPAYKCHHS KOJMYCCTBCHHBIX U KAYCCTBCHHBIX OTHOIICHMIA,

3) oBNazIeTh OCHOBHBIMU METOJIaMH BBICIIICH MaTeMaTUKH;

4) mprOOpPEeCTH YMEHHE CaMOCTOSITEJILHO PACIIUPITh MAaTEMAaTHYECKHUE 3HAHUS U MPOM3BOJINUTH
MaTEeMAaTHYECKUN aHAIHU3 MPUKIIATHBIX 3a/1a4.

JuctumumHa «MartemaTrka» 0a3upyeTcs Ha 3HAHHSX, MOJIYYCHHBIX B paMKax IIKOJBLHOTO Kypca
MaTEeMAaTHKU. 3HAaHWUS W YMEHHUS, [OJYYCHHBIC TPU W3YYCHUU TUCIUIUIMHBI, [ITUPOKO
UCIIOJIb3YIOTCS TIPU U3YYCHHH TEIUIO(U3UKH, MEXaHUKH, HAUePTATEIbHOW T€OMETPUH U JIp.
JluciumiinHa peaau3yercs B paMKax 00s13aTeNIbHOM YacTH y4eOHOTO MIIaHa.

Hucuunnuna uzydaercs Ha 1 kypce B 1, 2 cemecTpax

3. O0beM TUCHUTLUIHHBI (MOYJIs1) B 32a4€THBIX eTHHUIIAX ¢ YKA3aHHEM KOJIUYeCTBA
aKa/JieMUYeCKHUX UJIH ACTPOHOMHMYECKHUX YACOB, BhIIEJIEHHBIX HA KOHTAKTHYI0 padoTy
o0yJaroImuxcs ¢ mpenojgaBateieM (10 BUIaM Y4eOHBIX 3aHATHI) H HA CAMOCTOSITEIbHYIO
paboTy 00y4aommxcs

O6m1ast Tpy10€MKOCTh (00bEM) TUCHUILTUHBI COCTaBIIsAeT 288 aka. .

Bcero uacon

O0bem 1M CUMIIIMHBI 3aounas opma
o0yueHust

OO011ast TPYAOEMKOCTh AUCIUIITUHBI 288
VY4eOHBIX YacOB Ha KOHTAKTHYIO padoTy C IpernoiaBaTeneM:

b (9901517 8

MPaKTUYECKHUX (CEMUHAPCKUX ) 12

apyrue popmbl KOHTakTHOH paboTsl (PKP) 2,4
Y4eOHBIX YacOB Ha KOHTPOIIb (BKIIIOYAs YaChl MOATOTOBKH): 15,6

9K3aMeH
Y4eOHBIX 9aCOB HA CAMOCTOSITEIILHYIO pa0d0Ty 00YJIarOIIHXCS 250
(CP)

®opMbI KOHTPOJIAA CemecTpbl

JK3aMeH 1,2

4. Conep:kanue JUCHUILUINHBI (MOYJIsl), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aesam) ¢
yKa3aHHeM OTBeIeHHOI'0 HA HUX KOJIMYeCTBA aKa/leMHUYeCKUX YaCOB  BUA0B YUeOHbIX
3aHATHH

4.1. Pa3nenpl JUCHUILIMHBI U TPY0€MKOCTH 110 BUAAM Y4eOHbIX 3aHATHI (B
aKaJeMUYeCKHUX Yacax)

Buabl yueOHbIX 3aHATHH, BKJIOYAS

Ne HaumenoBanue pasgena / CaMOCTOSITEIbHYIO Pa00Ty 00y4aKOIIUXCH 1
n/n TeMbI JUCUMUILJINHBbI TPYA0EMKOCTH (B 4acax)
\ KonrakTHasi pa6oTa ¢ npenojaBartejieM \ Cp
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Jlek IIp/Cem JIao
4 | MartemaTH4ecKHil aHAJIH3 3 4 0 95
4.1 ®yHKIUU OJHON MEPEMEHHOM. 1 1 0 30
IIpenen. HenpepblBHOCTH
4.2 uddepennmansHoe 1 1 0 30
UCUHUCIICHUE
4.3 | WnTerpaiabHOE HCUUCTICHUE 1 2 0 35
3.1 Amxanutuyeckas reoMeTpus Ha 1 1 0 30
TUIOCKOCTH
3 | AHajguTHYecKasi reoMeTpusi 2 3 0 60
2.1  DnemMeHTBI BEKTOPHOU ainreOpsl 1 2 0 30
2 | DJjeMeHTbl BeKTOPHOM 1 2 0 30
aJare0pbl
1.2 PenieHue cucTeM JTUHEHHBIX 1 2 0 35
ypaBHEHU I
1.1 | Marpuisl. OnpenenuTeny. 1 1 0 30
1  Jluneiinas ajaredpa 2 3 0 65
3.2 AHanuTHYecKas reoMeTpHs B 1 2 0 30
POCTPAHCTBE
Hroro 8 12 0 250

4.2. Conep:xaHue TMCUMILUIMHBI, CTPYKTYPHPOBAHHOE IO pa3feiaM (TeMam)

Kypc eKmoHHBIX 3aHATHI

Ne HaumenoBanue Conep:xkanue
pa3aeJia / TeMbl
AUCHHUILINHBI
4 | MartemMaTH4ecKHUil aHAJIN3
4.1  ®OyHKIMH OJTHOU YucioBele (yHKIMH, CIIOCOOBI 33/1aHUS, CBOICTBA.
nepemenHoil. [Ipenen. [Ipenen pynkuuu B Touke. OnpeneneHne, BbIUNCICHHE.
HenpepriBHOCTB PackpeiTe HeonpeneneHHOCTEN.
HenpepriBHOCT (DyHKIMI B TOUKE U HA MHOXKeCTBE. TOoUKHM
pas3pbiBa U ux kinaccupukanus. CoiicTBa QyHKIHH,
HENpPEepBIBHBIX HAa OTPE3Ke
4.2  JndpdepennmanbHoe [Ipon3BoaHas1, ee TEOMETPUUECKNN U MEXaHUYECKUNA CMBICII.
HCYUCIIEHHE YpaBHeHHs KacaTeIbHOW U HOPMAJIH K INIOCKOU KPUBOMU.
HeoOxonumoe ycrnosue nuddepenuupyeMoct GyHKINU B
Touke. OCHOBHBIE TEOPEMBI O IPOU3BOIHBIX (IIPOU3BOIHAS
CYMMBI, IPOU3BEACHMS U YACTHOTO, POU3BOAHAS CJIOKHOM
(GbyHKIMH, TPOU3BOAHASA 00OpaTHON (YHKIIMHU, TPOU3BOAHAS
rapaMeTpUYecKu 3a7anHoi ¢pyHkuun). Tabnuma
pon3BOHBIX. [IOHATHE O TPOU3BOIHBIX BBICHIMX MOPSIKOB.
4.3 WHrerpanpHOE IlepBooOpa3Has U HeonpeeneHHbli nHTerpan. OCHOBHBIE
UCYHCIIEHUE CBOICTBa HEOMNpEEIEHHOT0 HHTerpasa. Tabiuia npocTeimux

HEOIPEAEIEHHBIX MHTErPaJIoB. MeTO1bl HHTEIrPUPOBAHUSA:
HEMOCPEACTBEHHOE UHTErPUPOBAHKE, METO]] 3aMEHBI
IIEPEMEHHOM U 10 YacTsM.

NHTerpupoBanre HEKOTOPBIX KIaccoB (QyHKITHI
(panroHasbHBIE, UPPALMOHAIBHBIE, TPUTOHOMETPHUUECKUE
¢bysakun). OnpeneneHHbI HHTETPajl, €r0 FeOMETPUUECKUN U
¢uznueckuit cmpicii. OCHOBHBIE CBOICTBA OIPEIEIIEHHOTO
uHTerpana. MaTerpai ¢ nepeMeHHbIM BEPXHHUM IPEIETIOM.

4



®opmyna Hetorona — Jleitoaua. OCHOBHBIE METOIbI
BBIUHUCJICHUA OHpGI[eJIeHHOFO HHTeraJIa.
[IpunoxeHust onpeaeeHHbIX HHTETPAJIOB B TEOMETPHH

3.1

2.1

Ananutnueckas
reOMETpHs Ha IJIOCKOCTH

[Ipsimast Ha MIOCKOCTHU. Y paBHEHUE MPSAMOU, MPOXOSIICH
4yepes JABE JAHHbIC TOUYKHU. Y PaBHEHUE IPSIMOU C JaHHBIM
yriaoBbIM KodpdunmeHToM. KanoHnueckoe ypaBHeHHE
IpsIMOM. YpaBHEHHUE IPSIMOU € JAHHBIM HOPMaJIbHbIM
BEKTOPOM. YpaBHEHHUE NpsaMoi B oTpe3kax. OOlee ypaBHEHHE
NpAMO. Y CIIOBUS MAPAJUIENBHOCTH U NMEPIICHANKYIISIPHOCTH
npsMbIX. B3anMHOe pacnioniokeHue 1Byx npsmeix. Paccrosinue
OT TOYKH 10 IPSMOM.

AHajauTHYeCKas reomMeTpus

DneMeHThl BEKTOPHOI
anreOpsl

Bextopsl. Onepariun Haj BEKTOpamMHu (CI0KEHHUE, BHIYUTAHUE,
YMHOKEHHE Ha YUCII0) U UX cBolcTBa. KosmHeapHblie n
KOMILIaHApHBIE BEKTOPBI. Pa3ioxeHune BekTopa B
IIPOCTPAHCTBE 0 TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[Ipoexnus BeKTOpa Ha OCk.

JlekapToBa NpsIMOYToJibHas cucTeMa koopauHaT. KoopannaTsl
BEKTOpa U TOUkH. JleficTBUsI HaJl BEKTOpaMU, 3aJaHHBIMU
CBOMMHU KOOpAUHaTaMu. JleieHue oTpe3Ka B JaHHOM
oTtHomeHuu. CKansipHOE IPOU3BENIEHUE IBYX BEKTOPOB U €r0
cBoiicTBa. BekTopHOE Ipou3BeieHre IByX BEKTOPOB U €ro
cBoiicTBa. CMelIaHHOE TPOU3BEIEHUE TPEX BEKTOPOB U €r0
IreOMETPUYECKUI CMBICII.

1.2

11

DJIeMeHTbI BeKTOPHOH aJiredpbl

Pemenne cucrem
JINHEMHBIX YPaBHEHUH

Martpungsl.
Onpenenureny.

CucreMbl TUHEHHBIX YPaBHEHUN € TPEMsI HEU3BECTHBIMH.
Pasnuuanbie MeTobI pereHus: metos ['aycca, mpaBuiio
Kpamepa, ¢ moMoIpr0 00paTHOW MaTPHIIBI

ManI/IHI)I, OCHOBHBIC I[el\/JICTBI/IfI HaJa HUMU. 3J'I€MeHTapHBI€
npeobpazoBanusa Matpuil. [lonstue o panre. O6paTHas
MaTpHIIa.

Omnpenenuteny BTOPOTo U TPETHEro MOPSIKA, X CBOMCTBA.

JInneitnas aareopa

3.2

Ananutnyeckas
r€OMETpHS B
MIPOCTPAHCTBE

[TnockocTh. YpaBHEHUE MIIOCKOCTH, TPOXOAIICH Yepe3 TpH
TOYKH. Y paBHEHHUE IJIOCKOCTH B OTpe3KaxX. Y paBHEHHE
MJIOCKOCTU C HOPMAalbHBIM BeKTOpoM. O011iee ypaBHEHUE
TUTOCKOCTH

[Ipsimas B mpoctpancTBe. KaHOHMYECKOE ypaBHEHHE MTPSIMOM.
VYpaBHeHue npsMoi, mpoxoasien yepe3 aBe Touku. Ooriee
ypaBHeHue npsmoi. [lapameTpuueckue ypaBHEHUS TPSIMOit

Kypc mpakTudecknx/ceMuHapCcKuX 3aHATUN

Ne HaumenoBanmue Conepxanue
pa3aeJia / TeMbl
AUCHMIITUHBI
4 | MartemMaTH4yecKHUii aHAIN3
4.1  ®OyHKIMH OTHOU YucroBsle (yHKIMH, CIIOCOOBI 33/1aHUS, CBOICTBA.

nepemeHHou. [Ipenen.
HenpepsiBHOCTD

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

HenpepriBHOCT (DyHKIMI B TOUKE M HA MHOXKeCTBE. TOUYKHM
pas3pbiBa U ux kiaccupukanus. CBolicTBa QyHKIHA,
HEIIPEPBIBHBIX HA OTPE3KE
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4.2  Tuddepennunanbpaoe [Ipoun3BoHas1, €€ TEOMETPUICCKUN U MEXaHUUYECKHI CMBIC]T.
HCUYHUCIICHUE YpaBHEHHUs KacaTeNbHOW U HOPMAIH K INIOCKOU KPUBOMU.
Heo6xomumoe ycinoBue nuddepenuupyemMoctu GyHKIUN B
Touke. OCHOBHBIE TEOPEMBI O IPOU3BOIHBIX (IIPOU3BOAHAS
CYMMBI, IPOU3BEACHUS U YACTHOTO, IPOU3BOIHAS CIOKHON
(GyHKIMH, TPOU3BOAHAS 00PAaTHON (DYHKIMH, TIPOU3BOTHAS
rapaMeTpU4ecKu 3alanHoi GyHKImH). Tabnuma
Ipou3BOHBIX. [[OHATHE O TPOU3BOIHBIX BBICHIMX OPSIKOB.
4.3 WurerpanpHOE [lepBooOpa3Has U HeonpeneneHHblii nHTerpan. OCHOBHbIC
UCYHCIICHUE CBOMCTBA HeolpeielleHHoro nuTerpaia. Tabnuua npocreimumx
HEOIPEEIEHHBIX UHTETPaIOB. MeTOo 1bl UHTEIPUPOBAHUSA:
HEINOCPEACTBEHHOE UHTETPUPOBAHKE, METO]] 3aMEHBI
IIEPEMEHHOM U T10 YaCTSM.
WHuTerpupoBanue HEKOTOPBIX KIIACCOB (PYHKIUI
(paumoHanbHbIE, UPPALMOHATIbHBIE, TPUTOHOMETPUYECKUE
¢bynkuun). OnpeneneHHbli UHTErpaj, ero reOMeTpUUYecKuil 1
¢usnuecknii cmpicii. OCHOBHBIE CBOICTBA OIPEIEIIEHHOTO
uHTerpana. laTerpai ¢ nepeMeHHbIM BEPXHUM MIPEIETIOM.
®opmyna Herotona — JleiiOuuiia. OCHOBHBIC METO/IbI
BBIYHCIICHUS OIIPENEICHHOIO HHTETpaIa.
[IpuiioskeHust onpeeIeHHbIX UHTETPAJIOB B TEOMETPUN
3.1 AmnanmuTuveckas [Ipsimas Ha mockocTu. Pa3nuunblie criocoOb! 3ajaHus IpSIMOi
reOMETPHs Ha IVIOCKOCTH | Ha INIOCKOCTU. PacCTOsIHME OT TOUKH [0 IPSIMOM.
3 | AHaJuTHYeCKAasi TeOMeTpus
2.1  DnemMeHTBI BEKTOPHOU JleiicTBUsI HAaJl BEKTOpaMU, 3aJJaHHBIMU CBOMMH KOOPJUHATAMH.
anreOpbl CkassipHO€E IIPOU3BENIEHUE IBYX BEKTOPOB U €I0 CBOMCTBA.
BexTopHoe npousBeieHre ABYyX BEKTOPOB U €r0 CBOMCTBA.
CMemianHO€e IPOU3BEIEHUE TPEX BEKTOPOB U €r0
F€OMETPUYECKHUI CMBICI.
2  DiaeMeHTHI BEKTOPHOIi aiaredpbl
1.2 Pemenue cucrem CucreMbl TMHEHHBIX YPaBHEHUN C TPEMSI HEU3BECTHBIMH.
JIMHENHBIX YPAaBHEHUN Pasznnunble MmeToapl pemenus: meto I'aycca, mpaBuiio
Kpamepa, ¢ momorsto 06paTHON MaTPHUIIbI
1.1 Marpuis. Matpu1ibl, OCHOBHbIE I€UCTBUS HAJ HUMU. DJIE€MEHTapHbIE
Onpenenurent. npeobpaszoBanus Marpuil. Ilonstue o panre. O6paTHas
MaTpHuIia.
Omnpenenurenu BTOPOro U TPETHErO MOPSAJIKA, X CBOMCTBA
1 Jluneiinas anredpa
3.2 AHanutuyeckas Pa3znnunble ypaBHEHUS NPSIMOH U IIJIOCKOCTU B IIPOCTPAHCTBE
reoMeTpHsl B
IIPOCTPAHCTBE




