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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOM NPOorpaMMe HHIMKATOPAMH A0CTHKEHHS

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
KOMIIETEeHIIMH

OIIK-1.1. YuureiBaer
COBpPEMEHHBIE TCHICHIIUI
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
3aIIUTON OKPYKAIOLIEH CpeIbl
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
IeITEIbHOCTH, CBA3aHHOM ¢
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.

OIIK-1.3. IIpumensiet Ha
MPAKTUKE METObI
TEOPETUYECKOTO H
HKCIEPUMEHTAIBHOTO
UCCIICIOBAaHHS B
€CTECTBEHHOHAYYHBIX
JVICTIATUTHHAX

OO0yuaromuiics JOKeH
YMETh: PelIaTh TUIIOBHIC
3a/1a4d JTMHEHHOM anreOphl,
AHAJIMTUYECKON T€OMETPHH,
muddepeHIraIbHOTO U
HMHTErPAIbHOTO UCYUCIICHUH,
YMETh IPUMEHSATH
MaTeMaTUYeCKHEe METOIBI B
cBoei mpodeccroHabHOM
JIESITEIILHOCTH, CBSI3aHHOM C
3aIIUTON OKPYKAIOILEH Cpeibl
1 00eCIeYeHHEM
0€30MacCHOCTH YeIOBEKA.

OO0yuaromuiicst 10JKeH
BJIQ/IETh: KIIACCHUYECKUMHU
3HAHUSAMU BBICIIEH
MaTeMaTUKH U €ro
MIPUJIOKEHNUN B XMMHH;
HaBbIKaMU TPAKTHYECKOTO
WCIIOJIb30BAHHUS
MaTeMaTHYeCKOro anmnapara
P PEIICHUHA KOHKPETHBIX
3a/1a4 BO3HHUKAIOIINX B
npodecCuoHaATBHON
NeSTeNbHOCTH, CBS3aHHOM C
3alIUTON OKPYKAIOIIEH CpeIbl
u obecrieueHneM
0€30MacHOCTH YeIOBEKA.



2. lenun 1 MecTO AMCHUIINHBI (MOYJIsI) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

Llenu n3y4eHHst TUCIUTUIAHBIL:

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

2) pa3BHTh JIOTHYECKOE M AITOPUTMHUIECKOE MBIIIJICHHE, YMEHUE OIEPUPOBATH ¢ a0CTPAKTHBIMHU
00BeKTaMu U OBITh KOPPEKTHBIMH B YIIOTPEOJICHUHM MATEeMATUYECKUX TOHATHUN, CHMBOJIOB IS
BBIPAYKCHHS KOJMYCCTBCHHBIX U KAYCCTBCHHBIX OTHOIICHMIA,

3) oBNaIeTh OCHOBHBIMU METOJIaMH BBICIIICH MaTeMaTUKH;

4) mprOOpPEeCTH YMEHHE CaMOCTOSITEIILHO PACIIUPITh MAaTEMAaTHYCCKHUE 3HAHUS U IPOM3BOJINUTH
MaTeMAaTHYECKUN aHAIU3 MPUKIIATHBIX 3a/1a4.

JuctumumHa «MatemaTikay 0a3upyeTcs Ha 3HAHUSX, MMOJIYYCHHBIX B paMKax IIKOJBLHOTO Kypca
MaTEeMAaTHKH. 3HAaHWUS W YMEHHUS, [OJYYCHHBIC TPU W3YYCHUU TUCIUIUIMHBI, [ITUPOKO
UCIIOJIb3YIOTCS TIPU U3YYCHHH TEIUIO(U3UKH, MEXaHUKH, HAUePTATEIbHOW T€OMETPUH U JIp.
JluciumuimHa peanu3yercs B paMKax 00s13aTeIbHOM YacTh y4eOHOro TUTaHa.

Hucuunnuna uzydaercs Ha 1 kypce B 1, 2 cemecTpax

3. O0beM TUCHUILUIMHBI (MOYJIs) B 32a4€THBIX eIHHUIIAX ¢ YKA3aHHEM KOJIUYeCTBA
aKa/ieMUYeCKHUX UJIH ACTPOHOMHMYECKHUX YACOB, BhIIEJIEHHBIX HA KOHTAKTHYI0 padoTy
o0yyaromuxcs ¢ nmpenojgaBareieM (110 BUIAM Y4eOHbIX 3aHATHIT) H HA CAMOCTOAITEIbHYI)
paboTy 0o0y4aommxcs

O6m1ast Tpy10€MKOCTh (00bEM) TUCIUILTUHBI COCTaBIsAeT 288 aka. .

Bcero uacon

O0bem 1M CUMIIIMHBI 3aounas opma
o0yueHust

OO011ast TPYA0EMKOCTh AUCIUIITUHBI 288
VY4eOHBIX YacOB Ha KOHTAKTHYIO paboTy C MpenoaaBaTesieM:

b (9901517 8

MPaKTUYECKUX (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 JUCHHUILUINHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aeam) ¢
yKa3aHHeM OTBeIeHHOI'0 HA HUX KOJMYeCTBA aKa/leMHYeCKUX YaCOB  BUA0B YUeOHBIX
3aHATHH

4.1. Pa3nenbl JUCHUIIMHBI H TPY0€MKOCTH 110 BUAAM y4eOHBbIX 3aHATHI (B
aKaJeMUYeCKHUX Yacax)

Buabl yueOHbIX 3aHATHH, BKJIOYAS
CaMOCTOSITEIbHYIO Pa00Ty 00y4arOIIUXCH 1
TPYA0EMKOCTbH (B 4acax)

Ne HaumenoBanue pasgesa /
n/n TEMbI JUCHUIIJIMHBI



KonTakTHasi padora ¢ npenoaaBareiemM CP
Jlek IIp/Cem JIao
1  Jluneiinas aareopa 2 3 0 65
1.1 | Marpuisl. OnpenenuTeny. 1 1 0 30
1.2 Pemienue cucteM JMHEHHBIX 1 2 0 35
ypaBHEHUI
2 | DJjeMeHTbl BEKTOPHOM 1 2 0 30
aJaredpbl
2.1  DnemMeHTBbI BEKTOPHOU anredpsl 1 2 0 30
3 | AHajJuTHYecKasi reoMeTpusi 2 4 0 60
3.1 Amxanutuyeckas reoMeTpus Ha 1 2 0 30
TUIOCKOCTH
3.2  AnanuTHYecKas TeOMETpHUs B 1 2 0 30
MIPOCTPAHCTBE
4 | MartemMaTHYeCKHUii aHAJIH3 3 3 0 95
4.1 OyHKIUHA OJHON TIEPEMEHHOM. 1 1 0 30
IIpenen. HenpepbiBHOCTH
4.2 IuddepennmansHoe 1 1 0 30
UCUHUCIICHUE
4.3 | MnaTerpaibHOE HCUUCIECHUE 1 1 0 35
Hroro 8 12 0 250

4.2. Conep:kanue TMCHUILJIMHBI, CTPYKTYPUPOBaHHOE MO pa3jejiaM (TeMaMm)

Kpr JICKIIMOHHBIX 3aHATHUH

Ne HaumenoBanue Conep:xkanue
pa3aeJia / TeMbl
AUCHHUILINHBI
1 Jluneiinas anredpa
1.1 Marpus!. Matpu1ibl, OCHOBHBIE IEHCTBUS HaJ HUMU. DJIEMEHTAPHBIE
Onpenenurend. npeodpaszoBanus Matpuil. [Tonsitue o panre. O6paTHas
MaTpHuIa.
Onpenenurenu BTOPOro U TPEThEro MOPsIKa, X CBOMCTBA.
1.2 Pemenue cucrem CucreMbl TUHEHHBIX YPaBHEHUN C TPEMsI HEU3BECTHBIMH.
JIMHENHBIX YPAaBHEHUN Pasznnunble MmeToapl pemenus: meto I'aycca, mpaBuiio
Kpamepa, ¢ momorsto 06paTHOM MaTPHUIIBI
2  DiaeMeHTHI BEeKTOPHOIi aiaredpbl
2.1  DnemMeHThl BEKTOPHOU Bekropsl. Onepanuu Haja BeKTopamHu (CII0’KEHHE, BBIUUTAHUE,
anreopsl YMHO>KEHUE Ha YUCII0) U uX cBoricTBa. KonHeapHsie n
KOMIUIaHApHBIE BEKTOPBI. Pa3inoxeHune BekTopa B
MIPOCTPAHCTBE MO TPEM HEKOMILJIAHAPHBIM BEKTOpaM.
[Ipoekuust BekTOpa Ha OCh.
JlexapToBa npsIMOyToJibHasA cuctemMa koopauHat. KoopanHatsl
BEKTOpa U TOUKH. JleficTBUS HaJl BEKTOpaMHU, 3aJaHHBIMU
CBOMMHM KoopJuHaTamH. Jlenenue orpe3ka B JaHHOM
oTHomeHnU. CKalsipHOE IPOU3BENIEHUE IBYX BEKTOPOB U €I0
cBOMCTBa. BekTopHOE IpON3BEEHNE ABYX BEKTOPOB U €TI0
cBoiicTBa. CMeIIaHHOE TPOU3BEIEHUE TPEX BEKTOPOB U €r0
T€OMETPUYECKHUI CMBICI.
3 AHaJuTHYecKasi reoMeTpusi
3.1 Anamutndeckas [Ipsimast Ha TIOCKOCTHU. Y paBHEHUE MPSAMOU, MPOXOASIICH

reoOMCTpH HA INIOCKOCTHU | YCPE3 ABC JAHHBIC TOUKH. YPaBHCHI/Ie HpHMOI\/'I C JaHHBIM

4



yrioBeIM K03 dunrenToM. KaHoHHYeckoe ypaBHEHNE
IIpsIMOM. YpaBHEHHUE IPSIMOU € JaHHBIM HOPMaJIbHbIM
BEKTOPOM. YpaBHEHHUE NPsIMOM B oTpe3kax. OOIiee ypaBHEHHE
NpAMOM. Y CIIOBUS MAPAJUIENBHOCTH U MEPIICHANKYIISIPHOCTH
npsMbIX. B3anMHOe pacniosioxkeHue 1ByX nNpsmbix. PaccrosiHue
OT TOYKH 110 IPSMOM.

3.2  AHanutuyeckas [InockocTh. YpaBHEHUE MIIOCKOCTH, IPOXOASAIIEH YepE3 TPU
reoMeTpus B TOUYKHU. YpaBHEHHUE IJIOCKOCTH B OTpE3KaxX. Y paBHEHUE
IIPOCTPAHCTBE IUIOCKOCTH C HOpMaJIbHBIM BeKkTopoM. O0111ee ypaBHeHHE

IJIOCKOCTH

IIpsimas B npocTpancTBe. KaHOHMYECKOE YpaBHEHHE NIPSIMOM.

YpaBHeHHe NpsMOM, Tpoxoasiel yepe3 aBe Touku. Ooriee

ypaBHeHue npsmoii. [TapamMerpudeckue ypaBHEHUS IPSIMOM
4  MaremMaTH4eCKUH aHAIU3

4.1  ®yHKUMM OAHOMN YucnoBelie (yHKIMH, CIIOCOOBI 33/1aHUS, CBOICTBA.
nepemeHHoi. [Ipener. IIpenen ¢pynkuuu B Touke. OnpeneneHne, BHIYUCIECHUE.
HenpepsiBHOCTB PackpsiTHE HEOnpenEIEHHOCTEM.

HenpepbIBHOCTh PYHKIMI B TOUKE M HA MHOXKeCTBE. TOUKH
pa3psiBa U ux kinaccudukanus. CBOHCTBA PYHKIIHH,
HENpepbIBHBIX HA OTPE3Ke

4.2  TndpdepennuanbHoe [IpousBosHas, ee reOMETPUUECKUM U MEXaHUYECKUN CMBICI.

HCUHCIIEHUE VYpaBHEHUs KacaTeJIbHOM U HOPMaJIM K IJIOCKOM KPUBOH.
Heo6xoaumoe ycnosue nuddepenumpyemMoct pyHKINH B
Touke. OCHOBHBIE TEOPEMBI O IPOU3BOIHBIX (IIPOM3BOIHAS
CYMMBI, IPOU3BEACHMSI U YACTHOT'O, IPOM3BOAHASI CIOKHOU
(GyHKIMH, TPOU3BOAHASA 00paTHON (DYHKLIMHU, TPOU3BOAHAS
rapaMeTpuIecKu 3a1anHoi Gpynkimn). Tadnuma
pou3BOHBIX. [IoHSTHE O MPOU3BOIHBIX BHICIINX HOPSIIKOB.

4.3 WHrerpanpHOE IlepBooOpa3Has u HeonpeneneHHbli nHTerpan. OCHOBHbIE
UCYHCIIEHUE CBOMCTBa HEONPEEIIEHHOT0 HHTErpajia. Tabyinua npocTeimumx

HEOIIPENEIEHHBIX HHTErPaJIoB. METOIbl HHTErPUPOBAHUSA:
HEIOCPEICTBEHHOE HHTETPUPOBAHNE, METO 3aMEHBI
IIEPEMEHHOM U 110 YaCTsAM.

WHTerpupoBanne HEKOTOPBIX KIacCOB (QYHKIUI
(panMoHaNbHBIE, UPPALMOHAIBHBIE, TPUTOHOMETPHUUECKUE
¢byHkun). OnpeneiaeHHbl HHTETpall, €r0 FTeOMETPUUECKHUM U
¢usnuecknit cmpicii. OCHOBHBIE CBOICTBA OIPEIEIEHHOTO
nHTerpasa. MlHTerpan ¢ nepeMeHHbIM BEPXHUM IIPENEIIOM.
®opmyna Herotona — JleitOnuiia. OCHOBHBIE METO/IbI
BBIYHMCIICHHS ONIPEIEICHHOTO0 HHTETpaIa.

[IpunoxeHus ONpeneIeHHbIX HHTETPAJIOB B T€OMETPUH

Kypc mpakTudecknx/ceMuHapCKuX 3aHATUN

Ne HaumenoBanmue Conepxanue
pa3aeJia / TeMbl
AUCUHMILINHBI
1 Jluneiinas anredopa
1.1 Marpuis. Martpuiibl, OCHOBHBIE I€UCTBUS HaJ HUMHU. JJIE€MEHTapHbIE
Onpenenurent. npeobpazoBanus Marpuil. Iloustue o panre. O6parHas
MaTpuLa.
Omnpenenureny BTOPOro U TPETHEro NOPsIKA, X CBOMCTBA
1.2 Pemenue cucrem CucreMbl TMHENHBIX YPAaBHEHUN C TPEMSI HEU3BECTHBIMH.
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JIMHEMHBIX YpaBHEHUHN Paznuunbie MeToab! pemenus: meto [aycca, mpaBuiio
Kpamepa, ¢ moMoIipr0 00paTHOM MaTPHIIBI

2  DieMeHTHI BEKTOPHOIi aiaredpbl
2.1 | DnemMeHThI BeKTOPHOU JleficTBUA HAl BEKTOPAaMH, 3aIaHHBIMA CBOMMH KOOPJAMHATAMM.
anreOpbl CkassipHO€E IPOU3BEICHUE IBYX BEKTOPOB M €0 CBOMCTBA.
BexTopHoe npousBeieHne AByX BEKTOPOB U €r0 CBOMCTBA.
CMemanHOe IPOU3BEIEHUE TPEX BEKTOPOB U €r0
F€OMETPUYECKHUM CMBICIL.
3  AHaJUTHYecKasi reOMeTpusi
3.1 Amnanmutuyeckas [Ipsimast Ha IO0CKOCTU. Pasnuunbie criocoObl 3aJaHus TPSIMOI
Te€OMETPHs Ha IUIOCKOCTH | Ha INIOCKOCTH. PacCTOSHME OT TOUKH O IPSIMOH.
3.2  AHanutuyeckas Pa3nnunble ypaBHEHUS NPSIMOM U INIOCKOCTH B IPOCTPAHCTBE
TeOMETpPHUSI B
IIPOCTPAHCTBE
4 | MaremaTH4ecKHUil aHAJIN3
4.1 ®OyHKkuMM OAHON YucnoBeie (yHKIHMH, CIIOCOOBI 33/1aHUS, CBOICTBA.
nepemenHoi. [Ipenen. IIpenen ¢pynkuuu B Touke. OnpeneneHne, BHIYUCIECHUE.
HenpepsiBHOCTB PackpsiTHE HEONpEIEIEHHOCTEM.
HenpepbIBHOCTh PYHKIMI B TOUKE U HA MHOXeCTBe. TOUKU
pa3psiBa U ux kinaccudukanus. CBOHCTBA PYHKIIHH,
HEIPEPBIBHBIX HA OTPE3KE
4.2  JndpdepennuanbHoe [IponsBonHas, €€ reOMETPUUECKUIM U MEXAHUYECKUN CMBICI.
HCUYHUCIICHUE YpaBHEHHs KacaTeNbHOU U HOPMAIH K INIOCKOW KPUBOM.
HeobOxonumoe ycrnoBue auddepenunpyeMoctu GyHKINUN B
Touke. OCHOBHBIE TEOPEMBI O IPOU3BOIHBIX (IIPOU3BOAHAS
CYMMBI, IPOU3BEACHUS U YACTHOTO, IPOU3BOIHAS CIIOKHON
(GyHKINH, TPOU3BOAHAS 00pAaTHOW (DYHKIIMH, IPOU3BOAHAS
napaMeTpu4ecKu 3aanHoi ¢pyHkuun). Tabmauma
por3BOJHBIX. [[OHATHE O TPOM3BOIHBIX BBICUIMX MOPSIKOB.
4.3  WHrerpampHOE [lepBoobOpasHas u HeonpeaeneHHbI HHTErpai. OCHOBHBIE
UCYHCIIEHUE CBOMCTBA HeoMpeielIeHHOro nHTerpaia. Tabnuua npocreimumx

HEONpeIeNIEHHBIX UHTETPAJIOB. MEeTOIbl HHTErPUPOBAHUS:
HEIMOCPEICTBEHHOE UHTETPUPOBAHNE, METO 3aMEHBI
MEPEMEHHOM U T10 YaCTSM.

NuTerpupoBanre HEKOTOPBIX KIacCOB QYHKITHI
(pauMoHaIbHBIE, UPPAITMOHATIBHBIE, TPUTOHOMETPUUYECKUE
¢byskun). OnpeneraeHHbI HHTETPall, €r0 FTEOMETPUUECKHMA U
¢dbusmveckuii cMpicii. OCHOBHBIE CBOMCTBA OMPEICTICHHOTO
uHTerpana. HTerpan ¢ nepeMeHHbIM BEPXHUM MPEAEIIOM.
®opmyna Hetorona — Jleitoauia. OCHOBHBIE METOIBI
BBIYMCIICHHS OTIPEJEIICHHOTO UHTETpaa.

[IpunosxeHust ONpeAeICHHBIX HHTETPAJIOB B TEOMETPUH




