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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:

CrocoOHOCTBIO K CaMOOpraHu3aiuu u camoobpaszoBanuio (OK-7)

CnocoOHOCTHIO IIIAHUPOBATH U MPOBOIUTH (PU3NYECKUE U XUMUUECKHE IKCIIEPUMEHTHI,
MPOBOANTH 00PAOOTKY MX PE3yIbTATOB U OLIEHUBAThH OTPEITHOCTH, BEIIBUTATh TUIIOTE3BI U
YCTaHaBIMBATh I'PAHUIIBI UX IPUMEHEHHUSI, IPUMEHSTh METO/Ibl MATEMaTHYECKOI0 aHAIM3a U
MO/JICIIUPOBAHHS, TECOPETUICCKOTO M IKCIIEpUMEHTaIbHOTO HccienoBanus (ITK-16)

1.2. IlepevyeHb MJIaHMPYEMBbIX Pe3yJbTATOB 00y4eHHS M0 JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTe/JbHOM IPOrPaMMBbl

dopmupyemasi KomnereHuus (c Jransl IlnannpyemMble pe3ybTaThl
yKa3aHueM Ko0/a) (popmupoBanus o0yueHHs 1O JUCHHUILJIMHE
KOMIIETEHIINH (Moay.Jir0)

CriocoOHOCTHIO TTAHUPOBATH U 1 sran: 3HaHus OOyyaromuiicst TOJKEH 3HATh:
MPOBOAUTH (PU3HUECKUE U OCHOBBI JTUHEIHOU anredpsl,
XUMUYECKUE IKCTICPUMEHTBHI, AQHAIUTUYECKON F€OMETPUH,
MPOBOAUTH 00PabOTKY UX nudepeHIaTBHOTO HCYUCIICHHUS,
pe3yJIbTaToOB U OLIEHUBATh MHTETPaJIbHOTO UCUUCIICHUS, TEOPUU
MOTPENIHOCTH, BBIIBUTATh TUIIOTE3bI BEPOSATHOCTEH U MaTeMaTHYECKOMI
Y YCTaHABJIMBAThH TPAHUIIBI UX CTaTUCTUKU, MATEMAaTUYECKHUX
MPUMEHEHUS, IPUMEHSATH METO/IbI METOJIOB B XUMUU; IPUMEHSATH
MaTeMaTUYeCKOIo aHajlu3a u MaTeMaTUYECKHUE METOJIbl B CBOEH
MOJICTTUPOBAHUS, TEOPETUYECKOTO U npohecCuoHaNBbHOM NesSTEIbHOCTH.
JKCIIEPUMEHTAIBHOIO 2 oran: YMeHus OO0yuaromuiicst 10HKEH YMETh:
uccienosanus (ITK-16) pelaTh TUIOBBIE 3a1a4U JIMHEHHOU

anreOphl, aHATUTHIECKOM
reoMeTpuu, IudQepeHnaIbLHOro
WCYMCIIEHUS, UHTETPaJIbHOIO
VICUHCIIEHMS], TEOPUU BEPOSTHOCTEN
1 MaTeMaTUYECKOM CTaTUCTHKH,
MaTEMAaTHUYECKUX METOAOB B XUMUY;
MIPUMEHSTh MAaTEMaTHUYECKHE
METO/IbI B CBOEH MpoeccuoHaTbHON
NeSITeIbHOCTH.

3 oram: Bnanenus = OOydaronuiicst JOJMKEH BIAICTh:
(HaBBIKH / OTIBIT KJIACCHYECKUMHU 3HAHUSIMU BBICIIECH
}IefITeHBHOCTI/I) MaTEMAaTHUKHU U €ro HpI/IJ'IO}KeHI/Iﬁ B
XUMHH; HABBIKAMH MTPAKTUIECKOTO
HUCITOJB30BAHUA MATEMATUYCCKOT'O
amnmapara Ipy peleHuU KOHKPETHBIX
3a1a4 BO3HUKAIOIIIUX B
npodeccnoHaNbHOM e TENbHOCTH.

CrocoOHOCTBIO K camoopranu3anuu | stam: 3HaHUS OOyyvaromuiicst TOMKEeH 3HATh:
u camoobOpazoBanuio (OK-7) OCHOBHBIEC Hay4HbIC (DAKTHI,
TEPMHHBI U TIOHSTHS, 3aKOHBI,
TEOPHUH Y KOHIENIIAN
€CTECTBEHHOHAYYHOTO 3HAHMUS;




MCCTO MAaTEMATHUKH B CUCTEMC HAYK.

2 ytan: YMeHus OO06yuaromuiicst T0HKEH YMETh:
aHATM3UPOBATH NH(OPMAIIHIO 110
MaTeMaTHKE U3 Pa3IMYHbIX
HCTOYHHUKOB C PA3HBIX TOUEK 3PCHHUS;
CTPYKTYpUPOBaTh, OI[CHUBATH,
MPEACTABIATh HH(OPMAIIHIO B
JOCTYITHOM JIJISl IPYTHUX BHJIE;
WCIOJIb30BATh 3HAHMSI, TIOJTYYECHHBIC
NPY U3YYCHHUH APYTUX JUCIUTUINH
€CTECTBEHHOHAYYHOTO IIMKJIA.

3 stan: Bmagenuss  OOydaromuiicst JOKEH BIAICTh:
(HaBBIKH / OTIBIT crioco0aMu MpruooOpeTaTh HOBBIE
NeSITETTLHOCTH) 3HaHUS 110 MaTEMaTHKe, B T.4.
UCIIOJIb3YSl COBPEMEHHBIC
MH(POPMALIMOHHBIE U
KOMMYHHKAIIHOHHBIE TEXHOJIOTHH.

2. MecTo AucHMILUINHBI (MOAYJI51) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

JucnunimHa peanu3yercs B paMkax 0a30Boif yacTu

Jucnumimna «MartemaTika» 0a3upyercs Ha 3HaHUSX, ITOJIYYEHHBIX B paMKax IIKOJBHOTO Kypca
MaTeMaTUKHU.

B mponecce u3ydeHus Kypca yCTAaHABIMBAIOTCS MEKIMCLUILUIMHAPHBIE CBA3U C MpPEeIMETaMU
«Uudopmaruka», «MaremMaTH4eCKOE€  MOJICIMPOBAHUE  TEXHOJOTHYECKHX  IPOLIECCOBY,
«[IpuknanHas MEXaHHUKa» U JIp.

JucnumumHa usydaercst Ha 1 kypce B 1 cemecTpe

3. O0beM TUCHUTUINHBI (MOYJIs) B 3a4€THBIX eTHHUIAX ¢ YKA3aHHEM KOJIHYeCTBA
aKajeMHYecKUX WM ACTPOHOMHYECKHUX YACOB, BbIIeJI€HHBIX HA KOHTAKTHYIO padoTy
o0yJaromuxcs ¢ npernogaBaTeieM (10 BUIAM Y4eOHBIX 3aHATHI) H HA CAMOCTOSITETbHYIO
padoTy o0y4aommxcs

O6mas Tpya0eMKOCTh (00beM) IUCHUILINHBI cocTaBiseT 360 aka. u.

Bcero yacos

O0beM 1M CHMIJIMHBI 3aounas ¢popma
o0yueHust
OO611ast TPYA0EMKOCTh AUCIUTIIMHBI 360
Y4eOHBIX YacOB Ha KOHTAKTHYIO paboTy ¢ IpernoiaBaTeneM:
JIEKIIUI 6
MPAKTUYECKHUX (CEMHHAPCKUX ) 8
npyrue ¢hpopmbl KOHTaKTHON paboTsl (PKP) 1,2
YueOHBIX YaCOB Ha KOHTPOJIH (BKJIIOYAsT Yachl TOATOTOBKH): 7,8
9K3aMeH
Y4eOHBIX 9aCOB Ha CAMOCTOSITEIILHYIO pa00Ty 00YJIArOIIHXCS 337

(CP)




DopMbl KOHTPOJIA

CemecTpnl

OK3aMCH

1

4. Coneprxkanue IMCHUILIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 110 TeMaM (pa3jeinam) ¢
YKa3aHUEM OTBEJeHHOI0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKUX YaCOB U BUI0B Y4eOHBIX
3aHATHI

4.1. Pa3znenbl AUCHMILIMHBI M TPYI0EMKOCTD 10 BUAaM y4eOHbIX 3aHATHH (B
aKaJeMHU4YeCKHX 4acax)

Buabl y4eOHBIX 3aHATHI, BKIIOYAs
Ne Haumenosanue pasena / CaMOCTOSITEIbHYIO Pa00Ty 00y4arOIIUXCa 1
n/n TeMbI TUCIHIITHHBI TPYNIOCMKOCT® (B Hacax)
KonTakTHasi padora ¢ npenoaaBareiemM CP
Jlek IIp/Cem JIab
4.3 | MnaTerpaibHOE HCUUCIECHUE 1 1 0 43
1  Jluneiinas aareopa 15 2 0 84
4.2  JInddepennuaabHoe 1 1 0 42
WCYHCIICHHE
4.1 OyHKIUHA OJHON TEPEMEHHOM. 0,5 1 0 42
IIpenen. HenpepbiBHOCTH
4 | MareMaTH4YeCcKHIi aHAJIN3 2,5 3 0 127
1.1 Marpunsl. Onpenenureny. 0,5 1 0 42
1.2 PenieHue cUCTEM JTUHEHHBIX 1 1 0 42
yYpaBHEHUU
2  DileMeHTbI BEeKTOPHOM 1 1 0 42
aJredpbl
2.1  DnemMeHTBHI BEKTOPHOU anreOpsl 1 1 0 42
3 | AHaJUTHYecKasi reOMeTpHusi 1 2 0 84
3.1 | AHanuTHueckas reoMeTpus Ha 0,5 1 0 42
TUTOCKOCTH
3.2 AHanuTHYecKas TeOMETpHs B 0,5 1 0 42
MIPOCTPAHCTBE
Hroro 6 8 0 337

4.2. Conepxanne JMCHHUILIMHBI, CTPYKTYPHPOBAaHHOE IO pa3jesaaM (TeMmam)

Kypc nexinoHHbIX 3aHATHI

Ne HaunmenoBanue Coaepixanue
pa3aeJia / TeMbl
AUCHHUIINHBI
4.3 WHrerpanpHOE IlepBooOpa3Has U HeonpeeneHHbli nHTerpan. OCHOBHBIE
HCUYUCIICHUE CBOMCTBa HEOMNPEEIIEHHOT0 UHTErpaja. Tabinua npocTemumx

HEOIIPENEIEHHBIX HHTErPaJIOB. MeTOAbI HHTErPUPOBAHUSA:
HEIOCPENCTBEHHOE HHTETPUPOBAHNUE, METO 3aMEHBI
IIEPEMEHHOM U 110 YaCTsM.

NHTerpupoBanre HEKOTOPBIX KIaccoB (QyHKITHI
(panroHasbHBIE, UPPALMOHAIBHBIE, TPUTOHOMETPHUUECKUE
¢bysakun). OnpeneiaeHHbI HHTETpall, €r0 FTeOMETPUYECKHUM U
¢uznyeckuii cmpicii. OCHOBHBIE CBOMCTBA ONPEIEICHHOTO
nHTerpaia. MHTerpan ¢ nepeMeHHbIM BEPXHUM IIPENEIIOM.
®opmyna Herotona — JleitOnuiia. OCHOBHBIE METO/IbI
BBIYHMCIICHHS ONIPEJETICHHOTO0 HHTETpaIa.
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[IpuiosxeHus onpeaeNeHHbIX HHTErPaJioB B TEOMETPUN

JluHeiinas aaredpa

4.2

4.1

Huddepennmanbaoe
HCYHCIICHUE

OyHKIIUU OTHOMN
nepemeHHou. [Ipenen.
HenpepsiBHOCTB

[IpousBoHasi, ee reOMETPUYECKU U MEXaHUYECKUN CMBICI.
YpaBHEHHs KacaTeNbHOU U HOPMAIX K INIOCKOW KPUBOMU.
Heo6xomumoe ycioBue nuddepenuupyemMoctu GyHKIIUU B
Touke. OCHOBHBIE TEOPEMBI O IPOU3BOIHBIX (IIPOU3BOIHAS
CYMMBI, IPOU3BEACHUSI U YACTHOTO, MPOU3BOIHAS CJIOKHOM
(GbyHKUIMH, TPOU3BOAHAS 00pAaTHON (DYHKIIMHU, IPOU3BOIHAS
rapaMeTpUYecKu 3alanHol GyHKImH). Tabnuma
pou3BOAHBIX. [I0OHATHE O MPOU3BOIHBIX BHICIINX HMOPSIIKOB.
YucrnoBele (yHKIMH, CTIOCOOBI 33/1aHUSI, CBOICTBA.

[Ipenen pynkuuu B Touke. OnpeeneHue, BbIUNCICHHE.
PackpbiTHe HEoIpe1eIeHHOCTEH.

HemnpepsiBHOCTD PyHKITHI B TOUKE U HA MHOKECTBE. TOYKH
pa3psiBa U ux kinaccudukanus. CBOHCTBA PYHKIIHH,
HEMpPEpBIBHBIX HAa OTPE3Ke

MaremMaTH4ecKHid aHAJIN3

11

Martpungsl.
Onpenenurenu.

Marputiibl, OCHOBHBIE ICUCTBHUS HAJ HUMHU. JJIE€MEHTapHbIC
npeobpazoBanusa Matpuil. [lonstue o panre. O6paTHas
MaTpula.

Omnpenenurenu BTOPOTo U TPEThEro MOPsIKa, X CBOMCTBA.

1.2

Pemenue cucrem
JIMHEWHBIX YPABHEHUHN

CucreMbl TUHEHHBIX YPaBHEHUI C TPEeMsl HEU3BECTHBIMH.
Paznuunbie MmeToabl pemenus: metos ["aycca, mpaBuio
Kpamepa, ¢ moMo1ipro 00paTHOM MaTpHIIBI

DJIeMEeHTbI BEKTOPHOI aJIredpol

2.1

DNeMEeHTbI BEKTOPHOU
anreopsl

Bekropsl. Onepanyu Haja BeKTOpamMHu (ClI0’KEHUE, BEBIUUTAHUE,
YMHOKEHHE Ha YMCJI0) U UX cBoiicTBa. KomHeapHbie u
KOMIUIaHApHBIE BEKTOPBI. Pa3inoxkeHue BekTopa B
MIPOCTPAHCTBE 110 TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
IIpoekuus BeKTOpa Ha OCk.

JlexapToBa npsIMOYroJibHas cucremMa KoopauHaT. KoopamHatel
BEKTOpa U TOUKH. Jle¥icTBUS HaJl BEKTOpaMH, 3aaHHBIMU
CBOMMU KOOpJAMHATaMH. [[eneHue oTpe3ka B JaHHOM
oTHomeHnU. CKasIpHOE IPOU3BEIEHUE IBYX BEKTOPOB U €TI0
CBOMCTBA. BekTOpHOE IPOU3BEEHUE ABYX BEKTOPOB U €TI0
cBoiicTBa. CMeIIaHHOE TPOU3BENECHUE TPEX BEKTOPOB U €r0
T€OMETPUYECKHUM CMBICIL.

AHauTHYeCKAs reomMeTpus

3.1

3.2

Ananutnyeckas
T€OMETpHS Ha MIIOCKOCTH

AHamutnyeckas
reoMeTpus B
MPOCTPAHCTBE

[IpsiMas Ha MIIOCKOCTH. Y paBHEHUE MPSIMOU, IPOXOASAILECH
4yepes JABE JTAHHBIC TOUYKHU. Y paBHEHHUE MPSIMOU € JaHHBIM
yrioBeIM K03 uunentom. Kanonnueckoe ypaBHeHUe
psIMOM. YpaBHEHHUE NPSIMON C JAHHBIM HOPMaJIbHbIM
BEKTOPOM. YpaBHEHHE NPAMOi B oTpe3kax. Ob1iee ypaBHEHHE
NpAMO. Y CIIOBUS MAPATUIETBHOCTH U MEPIECHANKYISIPHOCTH
npsAMbIX. B3anMHOe pacmnoniokeHue AByx npsmelx. PaccrosiHue
OT TOYKH J0 MPSMOM.

[ImockocTh. YpaBHEHHUE TUNIOCKOCTH, TPOXOAAIIEH Yepe3 TPH
TOYKHU. Y PaBHEHHUE IUIOCKOCTH B OTpPE3KaX. Y paBHEHUE
IJIOCKOCTH C HOPMaJIbHBIM BeKTOpoM. O011ee ypaBHEHHE
IIJIOCKOCTH

[Ipsimas B mpocTtpancTBe. KaHOHMYECKOE ypaBHEHHE MPSIMOM.
YpaBHeHHe MpsIMOH, TpoxoasiIeil yepe3 aBe Touku. O61ee
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ypaBHeHue nipsiMoid. [TapameTpudeckne ypaBHEHUS OPSIMOI

Kypc mpakTudecknx/ceMUHApPCKUX 3aHITHN

Ne HaunmenoBanue Coaepixanue
pasnesia / TeMbl
AUCHUILINHBI
4.3 WurerpanpHOE IlepBooOpasHas u HeonpeneneHHbli nHTerpan. OCHOBHbIE
UCYHCIICHUE CBOMCTBA HeollpeielleHHOro nuTerpaia. Tabnuua npocreimumx
HEOIPEEIEHHBIX UHTETPaJIOB. MeTO/1bl UHTEIPUPOBAHUSA:
HEINOCPEACTBEHHOE UHTETPUPOBAHKE, METO]] 3aMEHBI
IIEPEMEHHOM U T10 YaCTSM.
WHuTerpupoBanue HEKOTOPBIX KIIACCOB (PYHKIUI
(paumoHanbHbIE, UPPALMOHATIbHBIE, TPUTOHOMETPUYECKUE
¢bynkuun). OnpeneneHHblil HHTErpajl, ero FeOMEeTpUUYECKUil U
¢usnveckuii cmpicii. OCHOBHBIE CBOMCTBA OINPEIEICHHOTO
uHTerpana. iaTerpai ¢ nepeMeHHbIM BEPXHUM IIPEIETIOM.
®opmyna Herotona — JleiiOuuiia. OCHOBHBIC METO/IbI
BBIYHCIICHUS OIIPENEICHHOIO HHTETpaIa.
[IpuiioskeHus onpeeIeHHbIX UHTETPAJIOB B TEOMETPUN
1 Jluneiinas anredopa
4.2  JndpdepennuanbHoe [Ipou3BosHas, €e reOMETPUUECKUNA U MEXAaHUYECKUIN CMBICII.
UCYHCIIEHUE YpaBHEHMsI KacaTeIbHOM U HOPMAJIH K IIJIOCKOW KPUBOIA.
Heo6xoaumoe ycnosue nuddepenunpyemoct pyHKINH B
Touke. OCHOBHBIE TEOPEMBI O IPOU3BOJIHBIX (IIPOM3BOIHAS
CYMMBI, IPOU3BEACHUSI U YACTHOTO, IPOU3BOIHAS CIIOKHON
¢GyHKIMH, TPOU3BOHAS 00paTHOM (QYHKIIMHU, TPOU3BOHAS
napaMeTpuIecKu 3a1anHoi Gynkmn). Tadnuma
Ipon3BOHBIX. [IOHATHE O MPOU3BOIHBIX BBICHINX MOPSIKOB.
4.1 OyHKUMH OTHOMN UYucnoBsle GyHKIIUY, CTIOCOOBI 3a/1aHUS, CBOWCTBA.
nepemeHHoi. [Ipenen. IIpenen ¢pynkunu B Touke. OnpeneneHne, BHIYUCICHUE.
HenpepsiBHOCTB PackpsiTHE HEonpenenIeHHOCTEM.
HenpepbIBHOCTh PYHKIMI B TOUKE M HA MHOXKECTBE. TOUKH
paspeiBa u ux knaccudukamus. CBoricTBa PyHKITUH,
HENPEPBIBHBIX HAa OTPE3KE
4 | MartemMaTH4ecKHUil aHAIN3
1.1 Marpus!. Matpu1iibl, OCHOBHBIE IEUCTBUS HAJ HUMU. DJIE€MEHTAapHbIE
Onpenenurend. npeodpaszoBanus Matpuil. [lonsitue o panre. ObpaTHas
MaTpHuIa.
Onpenenureny BTOPOro U TPEThEro MOPsIKa, X CBOMCTBA
1.2 Pemenue cucrem CucreMbl TUHEHHBIX YPaBHEHUN € TPEMsI HEU3BECTHBIMH.
JMHENHBIX YPaBHEHUN Pasznnunble MeToabI pemienus: MeTo I'aycca, mpaBuiio
Kpamepa, ¢ momorsro 00paTHON MaTPHUITEI
2  DjeMeHTHI BEeKTOPHOIi aaredpbl
2.1  DnemMeHTHI BEKTOPHOU BexTopsl. Onepariuu Haj BEKTOpaMHu (CJI0KEHHE, BHIUUTaHUE,

anreOpbl

YMHOXXEHHE Ha YMCII0) U UX CBOMCTBA. Pa3noxkeHne BekTopa B
IIPOCTPAHCTBE 110 TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
JleficTBHs HAJl BEKTOPAaMH, 3aIaHHBIMA CBOMMH KOOPJIMHATAMM.
CkansipHO€E TPOU3BEIEHUE IBYX BEKTOPOB M €0 CBOMCTBA.
BekropHoe nmpon3sBeieHHe IBYX BEKTOPOB U €r0 CBOMCTBA.
CMmeniaHHO€ IPOU3BEIEHUE TPEX BEKTOPOB U €TI0
F€OMETPUYECKHUI CMBICI.
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AHAJIMTHYECKAS TeOMeTPUs

3.1

3.2

ApanuTtnueckas

[Ipsimast Ha ITOCKOCTH. PaznudHbie criocoObl 3aaHus IPSMO

réeoMCTpHrd Ha INIOCKOCTHU | HaA IMJIOCKOCTH. PaccrosHue OT TOUKH 0 HpSIMOfI.

Ananurnyeckas
reOMETpHs B
MIPOCTPAHCTBE

Pasnuunble ypaBHEHUS NPSIMOU U INIOCKOCTH B IIPOCTPAHCTBE



