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1. MOSICHUTEJIbBHASA 3AIIUCKA

1.1. O6saacTh NpUMEHEHNsI TPOTPAMMBI

Pabouas mporpamma o061mieoOpa3oBaTebHON y4eOHOW MUCHMIUIMHBI «MaTteMaTHKay SBISCTCS
YacThI0O OCHOBHOW 00pa3zoBaTelbHON mporpaMMbl B cootrBeTcTBUU ¢ PI'OC mo crnenuaibHOCTH
09.02.07 MudopmannoHHbIe CUCTEMBI U IPOTPAMMHUPOBAHHE.

B mporpaMMy BKJIIOYEHO COJEp’KaHUE, HalpaBleHHOE Ha (OpMHpOBaHHE Yy CTYACHTOB
KOMIICTEHIIMI, He0OX0aUMBIX s kKadecTBeHHOTro ocBoeHuss OOII CIIO na 6a3e 0CHOBHOIrO OOIIEro
0o0pa30BaHus € MOJTYYEHHEM CPEIHEro 00IIero o0pa3oBaHus; IPOrpaMMbl OATOTOBKU CHEIIMATUCTOB
cpennero 3sena (I[IICC3).

Ona sBrsieTcs enquHON aiia Becex (opm oOydenms. Pabouast mporpamMma CIy’)KMT OCHOBOH IS
pa3paboOTKH TEMaTHYECKOTO TUIaHa U KOHTPOJIbHO- o1leHOYHBIX cpeacTB (KOC) obmeobpa3oBaTenbHOM
yueOHOM AUCUUIIIMHBI 00pa30BaTEIbHBIM YUPEKICHUEM.

1.2. Mecro o00meo0pa3oBaTelbHON Y4eOHOH JMCHMILIMHBI B CTPYKType OCHOBHOM
o0pa3oBaTe/IbHOW MNPOrpaMMbI: JTUCIHUIUIMHA BXOJUT B LUK 0O0LIe00pa30BaTeIbHBIX YYEOHBIX
mucrumuiia. OcBoeHue 001eo0pazoBaTebHON yueOHOM JUCIUIUTMHEI «MaTeMaTukay CrocoOCTBYET
(GOpPMHUPOBAHHUIO Yy CTYIEHTOB NPO(ECCHOHATBHBIX KOMIETeHIMH 1o crueruanbHoct 09.02.07
HNudopmanroHHbIe CUCTEMBI M IPOTPAMMHUPOBAHUE

OpnHoBpeMeHHO € Mpo(ecCHOHANBHBIMU KOMIETEHIMSIMH Y CTYICHTOB, OOy4arommxcs IO
obmieoOpa3oBarenpbHO y4eOHOU aucuuiuinHe «MareMaTuka» CO3[JAlOTCS TMPEATNOChUTKA s
dbopMupoBaHHs OOIMX KOMIIETEHIIMIA: BBIOMPATh CIOCOOBI pelieHus 3anad MmpodhecCHOHATBHON
NESTENIbHOCTH, TMPUMEHUTEIFHO K PAa3JIMYHBIM KOHTEKCTaM; OCYHIECTBIATH TIOUCK, aHAIU3 H
WHTEpHpeTanuio WHpOpManuu, HEOOXOAUMOW HJisi BBIIOJHEHHS 3a1ad  1podeccrHoHambHON
NESTENIbHOCTH, TUIAHUPOBAaTh WU PEANH30BBIBATH COOCTBEHHOE MPO(ECCHOHANBLHOE M JIMYHOCTHOE
pa3zButHe, paboTaTh B KOJUIEKTHMBE M KOMaHJE, 3(PPEeKTUBHO B3aMMOJEHCTBOBATh C KOJUIETaMH,
PYKOBOJCTBOM, KJIMEHTAMH, OCYIIECTBISATH YCTHYIO U THCHMEHHYI0 KOMMYHUKAIMIO Ha
roCy/IapCTBEHHOM $SI3bIKE C YUETOM O0COOEHHOCTEN COLIMAIBLHOTO U KYJIbTYPHOTO KOHTEKCTa, MPOSBIIATh
IPaXTAHCKO-MATPUOTUYECKYIO TIO3HIIMIO, JIEMOHCTPUPOBATh OCO3HAHHOE TIOBEJIEHHE Ha OCHOBE
TPaIULMOHHBIX OOIIEYETIOBEYECKUX LIEHHOCTEH, CONEeHCTBOBATh COXPAHEHUIO OKPYKAIOIIEH Cpelibl,
pecypcocOepexenuto, 3PQPEeKTUBHO JEHCTBOBaTh B UPE3BBIUANHBIX CHUTYalMsX, HCIOIL30BaTh
cpeacTBa (PU3MYECKOM KYIbTYpbl JJIsi COXpaHEHUS U YKpEIUIeHHs 3JI0pOBbS B Ipoliecce
npoeCCUOHATBLHON  JESATEIBbHOCTH M HOJJEpKaHUs  HEoOXOIMMOro  YpoBHS  (hu3MyecKon
MOJTOTOBICHHOCTH,  HWCIOJb30BaTh  MH(MOPMAIMOHHBIE TEXHOJOTMH B  IPOdecCHOHATHLHOM
NESTENIbHOCTH, I0JIb30BaThCs  MPOo(ecCHOHABHON  MOKyMEHTaluel Ha TrOCYJapCTBEHHOM H
MHOCTPAaHHOM SI3bIKaX, IUIAHUPOBATh MPEIIPUHUMATENBCKYIO AEATEIbHOCTh B MpOo(eCcCHOHAILHOM

chepe.

1.3. leau u 3agauyum 001e00pa3oBaTe/IbHON Y4eOHOW IMCHUILVIMHBI — TpPe0OBaHMSA K
pe3yJIbTaTaM 0CBOeHHs 0011e00pa3oBaTeIbHON y4eOHOM 1M CIMIIJIMHBI

OCHOBHBIMH 1eJISIMH U3y4YeHHs NPorpaMmbl «MaTeMaTHKa)» SABJISIOTCS:
- obecnieueHrne CHOPMHUPOBAHHOCTH MPEJICTABICHUA O CONHANBHBIX, KYJIbTYPHBIX H
UCTOPUYECKHX (haKTOpax CTAHOBJICHHS MATEMAaTUKH;
- obecrnieueHrne CPOPMHUPOBAHHOCTH JIOTHUYECKOTO, AITOPUTMHUYECKOTO U MAaTeMaTHYEeCKOTO
MBIIUICHHUS;
- obecrnieueHre C(HOPMUPOBAHHOCTH YMEHUU TMPUMEHSTH MOJTYYCHHBIE 3HAHUS TPH PEIICHUH
pa3IUYHbIX 3a/1a4;
- obecnieueHre  cHOPMHUPOBAHHOCTH  MPEACTABICHUNH O  MaTeMaTHKe KaKk  YacTH
o0I11eueI0BeYeCcKOl KyIbTYphl, YHUBEPCATbHOM SI3bIKE HAayKH, MO3BOJISIONIEM OMUCHIBATH M U3Yy4aThb
peanbHbIe MPOLECCH U SBICHHUS.

B pesynbTaTe ocBoeHms 00111e00pa30BaTeIbHON YICOHON TUCITUTIIIMHBI CTYACHT J0JI2KEeH:

HMeTh MpeAcTaBJIeHHE:

- O pOJIM MaTEeMaTHKUd B COBPEMEHHOM MHUpE, MH()OPMALMOHHBIX TEXHOJIOTHUAX, OOIIHOCTH €€
MOHATUHN U NIPEACTABIICHUN;



3HATh:
- OCHOBHBIE MaTeMaTHUUECKHE MOHATHS, POPMYIIbI U METOIBL;

YMeTh:
- MPUMEHITh MaTeMaTHUYECKUE METOJbl K aHAINU3Y, UCCIENIOBAHUIO M PELIECHUIO MPUKIATHBIX
3a/ay;
- MCIIOJIb30BaTh MAaT€MaTHUYECKHI amnmapaT W MpOoCTeHIINe BBIYUCIUTEIbHBIE YCTPOICTBa MpH
BBITIOJIHEHUH MPAKTUYECKUX PACUETOB.

1.4. Pe3yJabTaThl 0CBOCHUS Y4eOHOM THCHUTIINHbBI

OcBoeHne cojaepkaHus y4eOHOW AucCHUIUIMHBI «MaTemMaThkKa» OOeCrevYnBaeT IOCTHKCHUE
CTYJIEHTaMH CIIEAYIOUUX pe3yabmanmos:

JUYHOCMHBIX:
- c(OpPMUPOBAHHOCTh TMPEACTABICHUI O MaTeMaTHKe KaK YHHMBEPCaJIbHOM SI3bIKE HayKH,
CPEICTBE MOJICTUPOBAHUS SIBIICHUN U MIPOLIECCOB, UIEAX U METOJIaX MaTEMaTUKU;
- MOHMMaHWE  3HAYMMOCTM  MaTEeMaTHKM Ui HAyYHO-TEXHHYECKOro  Iporpecca,
c(OpPMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKe KaK K 9acTh OOIIEUYeTIOBEYECKON KYJIbTYPHI Yepe3
3HAKOMCTBO C UCTOPUEN Pa3BUTHUSI MATEMATUKH, BOJIFOLIUEH MAaTEMATUYECKUX HICH;
- pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUTMHUYECKON
KYJIbTYpPbl, KpUTUYHOCTH MBIIUICHHS HAa YPOBHE, HEOOXOAMMOM Juisi Oyaymied mpodeccuoHaIbHOM
JEeSTEIILHOCTH, JUISI TPOJIOJKSHHSI 00pa30BaHus U caMOOOPa30BaHMUS;
- OBJIaJICHE MAaTeMaTUYECKUMHU 3HAHUSMU U YMEHUSMU, HEOOXOTUMBIMU B IOBCEIHEBHOM
JKU3HM, JUISI  OCBOCHHMS  CMEXKHBIX  €CTECTBEHHO-HAyUHbIX  JUCHUIUIMH W JUCLMIUIUH
po)eCCHOHAIBHOTO IUKJIA, ISl TIOJTyYeHUsT 00pa3oBaHUs B 00JIACTAX, HE TPEOYIOMMX yriayOJeHHON
MaTeMaTHYEeCKOM MMOATOTOBKH;
- TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSHKCHUH
BCEH JKM3HM, CO3HATEILHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BAHHUIO KAK YCIOBHIO YCIEUTHOM
po¢)eCCHOHAIBHON 1 0OIIIECTBEHHON JEATEIbHOCTH;
- TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSITETTLHOM TBOPYECKOW U OTBETCTBEHHOH JEATEILHOCTH;
- TOTOBHOCTh K KOJUIEKTMBHOW paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMH B 00pa30BaTEIbHOM,
00IIECTBEHHO TIOJIE3HOM, Y4eOHO-HUCCIIeIOBATEILCKON, MPOSKTHOW U APYTUX BUAX NEATEITHHOCTH;
- OTHOIIEHHE K NpOo(ecCHOHANBbHON NEATENbHOCTH KaK BO3MOXKHOCTH Y4YacTHS B pEUICHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MPOOIIeM;
MemanpeomemHuIx:

- YMEHHUE CAMOCTOSITEILHO OMPENENATh LeJIU IeATeIbHOCTU U COCTABIIATH IUIAHBI JIEATEbHOCTH;
CaMOCTOSITENIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JIEATEIBHOCTh; HCIIOJIb30BAThH
BCE BO3MOXKHBIE PECYpPChl JJii JOCTHXKEHHUS TIOCTABJICHHBIX LEeJed M peanu3aluu IJIaHOB
NeSITeIbHOCTH; BBIOMPATh yCIIEUTHbIE CTPATErMH B Pa3IMYHbIX CUTYaAIUAX;
- YMEHHE TPOAYKTHBHO OOMIaTbcS W B3aUMOJICHCTBOBATH B  TPOIECCE COBMECTHOM
NEeSTENIbHOCTH, YYUTBHIBATH MO3UIMHM JPYTUX YYAaCTHUKOB JAEATEIbHOCTH, 3()(PEKTUBHO pa3pelaTh
KOH(JIUKTBI,
- BIIQJICHUE  HaBbIKAMHU  ITO3HABATEIIbHOW, Yy4EOHO-HMCCIEAOBATEIIbCKOM W MPOEKTHOM
NEeSITEIIbHOCTH, HABBIKAMHU pa3pelieHus Mpo0IeM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIIeHHsI MPAKTUYECKUX 3a/1ad, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MTO3HAHMUS,
- TOTOBHOCTb ¥  CIIOCOOHOCTH K  CaMOCTOSITENbHOW  MH(OPMAIMOHHO-TIO3HABATEILHOM
NEeSTENIbHOCTH, BKJIIOYAasi yYMEHHE OPHEHTHPOBAThCS B PA3IUYHBIX HCTOYHHKAX HHGOpMAIUH,
KPUTHYECKH OIICHUBATh ¥ HWHTEPIPETHPOBATh HWHGPOPMAIIMIO, TMONYYaeMYIl0 W3 Pa3IUYHBIX
HCTOYHUKOB;
- BJIAJICHUE S3BIKOBBIMU CPEICTBAMHU: YMEHHUE SICHO, JIOTMYHO W TOYHO M3Jaratb CBOI TOYKY
3peHus, UCTIONIb30BaTh aJeKBATHBIC SI3IKOBBIE CPEJICTBA;
- BJIaJICHHE HaBbIKAMH ITO3HABATEILHONW peQIIeKCHU KaK OCO3HAHUS COBEPIIACMbIX NEHCTBUU U
MBICTTUTENIbHBIX MTPOLIECCOB, UX PE3YJIHTATOB U OCHOBaHUI, TPaHUI] CBOETO 3HAHMS U HE3HAHMSI, HOBBIX
MO3HABATENIbHBIX 337]a4 U CPEACTB JJI UX JOCTHIKECHHUS;



- [[EIeYCTPEMIICHHOCTh B TMOWCKaX M TMPHUHITHH PEIICHUN, COOOpa3sUTEIHbHOCTh W WHTYHUIIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEJCTABICHUMN; CIIOCOOHOCTh BOCIIPHUHUMATh KPAcOTy U TapMOHUIO
MUpa;

npeomMemHmuix:
- c(hOpPMUPOBAHHOCTh TPEJCTABICHUNA O MaTEeMAaTHKE KaK YacTH MHUPOBON KYIBTYphI U MECTE
MaTeMaTUKd B COBPEMEHHOW ITMBHJIM3AIMH, CIOCO0AX OMHUCAHUS SIBJICHUN peaJlbHOTO MHpa Ha
MaTeMaTHYE€CKOM SI3bIKE;
- c(hOPMHUPOBAHHOCTh TMPEACTABICHUH O MAaTEMAaTHUYEeCKUX TMOHATHSIX KaK BaXHEHIIUX
MaTeMaTUYECKUX MOJEIIAX, MO3BOJISIOIIMX ONMUCBHIBATh M M3Yy4yaTh Pa3HbIE MPOLECCHl U SIBJICHHUS;
MOHUMaHUE BO3MOXXHOCTH aKCUOMAaTHYECKOTO MOCTPOEHUSI MATEMATUYECKUX TEOPHIA;
- BJIAJICHUE METOJAAMU JO0KA3aTeJIbCTB W AJITOPUTMOB pELICHUS, YMEHUE HUX IPUMEHSTb,
MPOBOJUTH IOKA3aTEJIbHBIE PACCYKICHUS B XO/I€ PEILICHUS 3a/1ay4;
- BJIQJICHUE CTAaHJAAPTHHIMU [PUEMaMU pEHICHUS PalMOHAIBHBIX M  HPpAlUOHAIbHBIX,
MOKa3aTeJIbHbIX, CTENEHHbIX, TPUTOHOMETPUYECKUX YPABHEHUU M HEPABEHCTB, HX CHUCTEM;
WCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IPOTPaMM, B TOM YMCIE IS MOUCKA MYTH PELICHHS U
WJUTIOCTPALIMU PENICHUS YPAaBHEHUW U HEPABEHCTB;
- c(hOpPMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHSATUSIX MAaTEMAaTHUYECKOTO aHAJIM3a U UX
CBOMCTBAX, BJIQJICHHEC YMEHHUEM XapaKTEPU30BaTh MoBeAcHUE (QYHKIIUNA, UCIIOIH30BAHNUE TTOJTYICHHBIX
3HAHUM I ONKMCAHUA U aHAJIN3a PEaJIbHBIX 3aBUCUMOCTEN;
- BJIAJICHUE OCHOBHBIMU TOHSTUSIMH O IUIOCKMX UM MPOCTPAHCTBEHHBIX TI'€OMETPHYECKUX
durypax, mX OCHOBHBIX CBOWCTBax; C(OPMHUPOBAHHOCTh YMEHHUS PACIIO3HABATH T'C€OMETPHYECKUE
burypel Ha 4dYepTexax, MOJEIAX W B peaJbHOM MHpE; NPUMEHEHHWE W3yYEHHBIX CBOWCTB
reoMeTpuueckux Guryp u GopMyn A pelieHHs] TeOMETPUYECKHX 3a7ad U 3aJad C MPaKTUYECKUM
COEpKAHUEM;
- c(hOpPMUPOBAHHOCTh TPEJCTABICHUNA O TPOIECCax W SBICHUSIX, UMEIOIIUX BEPOSTHOCTHBIM
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PE€aJbHOM MHUPE, OCHOBHBIX MOHATHUSX AJIEMEHTAPHOU
TEOPUU BEPOATHOCTEH, YMEHUN HAXOAWTh WM OICHUBATH BEPOSTHOCTH HACTYILJICHUS COOBITUN B
MPOCTEUIINX MPAKTUYECKUX CUTYAIUSX U OCHOBHBIC XapaKTEPUCTUKH CIIyYaHBIX BEJIMYHH;
- BJIaJICHUE HABBIKAMHU MCIOJIb30BAHUS T'OTOBBIX KOMITBIOTEPHBIX IPOTrPaMM IPH PELICHUH 3a/1a4.



2. CTPYKTYPA U COJAEPX KAHUE OBIIEOBPA3OBATEJIbHOM YUEBHOM

JUCHUIITINHBI

2.1. O6beM 0011e00pa3oBaTeIbHON YUeOHOM JMCIMIJIMHBI M BUABI Y4e0HOH padoThl
Bun yueOHo# padboThbI O‘?:cé;;B
O0bem yueOHOM TUCUUIIIMHBI 252
CymMmapHasi yyeOHasi HArPpy3Ka BO B3aMMO/IeCTBUH C NpenogaBarTesieM 244
B TOM YHUCIJIE:
TeopeTudeckoe o0ydIeHue 210
[IPAKTUYECKUE 3aHATUS 24
KOHCYJIbTAIIUU 2
MIPOMEXYTOUHas aTTecTalus B popme sKk3aMeHa 8
CamocTrosiTesqibHasi padboTa 8

Jis mpoBepku 3HAHWM CTYACHTOB 10 OKOHYAHWU M3YyYEHHS TEM OCYIIECTBISETCS PYOeKHBIH
KOHTpoJIb. [IpoMexyTouHas aTTecTanys BO BTOPOM CEMECTPE - IK3aMEH.

2.2. TemaTuveckuii nJiaH 001meodpa3oBaTebHON y4eOHOM TN CIUTIIHHbI

KosmnuectBo yacos
HaumeHoBaHue pa3/ie/ioB U TeM Teopernueckue IpakTn
Bcero YecKue
samaTHA |
Beenenue 2 2 -
Pa3pen 1. PazBuTue nNoHsATHA 0 YHCIIE 6 4 2
Tema 1.1. JlelficTBUTENbHBIC YHCIA 6 4 2
Pa3nes 2. KopHu, crenenu u Jiorapugmsi 16 14 2
Tema 2.1. KopHu u crenenu 10 8 2
Tema 2.2. Jlorapudmel 6 6 -
Pa3nes 3. YpaBHeHHs1 M HEPABEHCTBA 20 16 4
Tema 3.1. PanuoHaibHBIE YpaBHEHHUSA, HEPABEHCTBA, 2 2 -
CHUCTCMBbI ypaBHeHI/Iﬁ 1 HCPABCHCTB
Tema 3.2. HppanuoHanbHbl€ YypaBHEHHs, HEPABEHCTBA, 4 4 i
CHCTCMBbI
Tema 3.3. pOKaSaTeHBHBIe ypaBHEHUS, HEPABEHCTBA, 3 6 )
CHUCTCMbI YPABHCHUHU U HCPABCHCTB
Tema 3.4. Jlorapudmuyeckue ypaBHEHHs, HEpPaBEHCTBA, 6 4 )
CHCTEMBI YpaBHEHHI U HEPABEHCTB
Pa3nes 4. OcHOBbI TPMTOHOMETPHH 32 30 2
Tema 4.1. OcHOBHbIE MNOHATUA. TPUTOHOMETPHUYECKUE 20 18 )
(bopmyIbI
Tema 4.2. IIpocreiinme TPUrOHOMETPUYECKUE YPABHEHUS U 6 6 i
HEpPaBEHCTBA
Tema 4.3. TpUroHoMeTpUYECKHE YpaBHEHHS, HEPABEHCTBA U 6 6 i
CHCTCMBbI




Pasznen 5. ®ynkumnu, ux cBoiicTBa U rpadpuku 18 18 -

Tema 5.1. OCHOBHEIC IIOHSTHS, CBOMCTBA, CIIOCOOBI

6 6 -
3aanus PyHKITUU
Tema 5.2. Tpuronomerpuueckue QyHKIHH 6 6 -
Tema 5.3. CrenenHas u nokazatenbHas (yHKIIHHA 4 4 -
Tema 5.4. Jlorapudmuyeckast GyHKIIUS 2 2 -
Pasznea 6. Hauayia MmaTeMaTH4eCKOT0 aHAJIN3A 34 28 6
Tema 6. 1. IlocnenoBaTenbHOCTH 4 4 -
Tema 6. 2. DnemenTsl nudhepeHITMaTbLHOT0 HCUUCICHUS 20 16 4
Tema 6. 3. D1eMEeHTBHI HHTErPATBHOTO UCYUCIICHHUS 10 8 2
Pa3nea 7. I'eomerpus 82 74 8
Tema 7.1. KoopauHaThl 1 BEKTOPHI 14 12 2
Tema 7.2. IlpsiMble U IIOCKOCTH B IPOCTPAHCTBE 22 22 -
Tema 7.3. MHOrOrpaHHUKH 22 20 2
Tema 7.4. Tena u TOBEpXHOCTH BPAILICHUS 10 8 2
Tewma 7.5. I3MepeHus B reoMeTpun 14 12 2
Pasznea 8. JiieMeHTHI KOMOMHATOPUKH 12 12 -
Tema 8.1. OCHOBBI KOMOMHATOPUKH 12 12 -
Paszpnen 9; JJIeMeHTbl TEOPpMH BepoOSITHOCTeH W 12 12 )
MATEeMaTHYeCKOIl CTATHCTUKH

Tema 9.1. OCHOBBI TEOPUH BEPOSITHOCTEMN 8 8 -
Tema 9.2. OCHOBBI MaTeMaTH4eCKOM CTATUCTUKU 4 4 -
Hroro: 234 210 24

2.3. Conep:xanue 001eo0pa3oBaTeIbHON Y4eOHON TUCUUIIMHBI
BBEJIEHUE
MaremaTuka B HayKke, TEXHUKE, SKOHOMUKE, MH()OPMAIIMOHHBIX TEXHOJOTHUAX M NMPAKTHYECKOU
nestenbHOCTH. Llenn ¥ 3amauM W3ydeHUss MareMaTuku 1pu ocBoeHuu mnpodeccuit CIIO u
cuenuainpHocten CIIO.

Paznea 1. PABBUTUE ITOHATHUSA O YUCJIE
Tema 1.1. [leiicTBUTEIbHBIE YHCJIA.
Ilensie m panuoHanbHbIe umcia. JleWicTBuTenbHble uynciaa. Moaynbs uucna. [IpubnrkeHHBIC
BerurciaeHud. IloagTHEe KOMILUIEKCHOTrO Yuciaa. MHUMasa cAuHUIA.
IIpakTuyeckoe 3anaTue Nel: Beruncienue apuMeTHIECKUX BBIPAKCHHIM.

Paszpen 2. KOPHU, CTEIIEHHU U JIOT'APU®PMbI

Tema 2.1. KopHu u crenenn

Crenenn u kopHu. KopHHM HaTypajdbHOW CTENEHHM M3 4UCIa U UX cBoMcTBa. CTENEeHU C
palKoOHAIBHBIMH MOKA3aTENsIMU U UX CBOMCTBA. CTENEeHH C IeHCTBUTEIbHBIMU MTOKA3aTENSIMU.

CBolicTBa CTENEHUW C JIEUCTBUTENIBHBIM IIOKa3areyieM. BpluMclieHuEe M CpaBHEHHE KOPHEM.
Brimonnenue pacueToB ¢ paaukanamu. [IpeoOpa3oBaHre CTEIIEHHBIX BBIPAXKEHUH.

IIpakTuyeckoe 3ansTHe Ne2: Brruucienue apudMETHYECKUX BBIPAXKCHHUH, COJEpKAIINX
CTENEHU U KOPHH.

Tema 2.2. Jlorapu¢m. Jlorapudpm duncia.

Jlorapupm. Jlorapudpm umcna. OcHoBHOE sorapudMUUYECKOe TOXKAECTBO. JlecaTHUHBIC
gorapupmbel M uX cBoicTBa. Harypanbubie norapudmsl. IlpaBuna pedictBuii ¢ norapudmamm.
[IpeoOpa3zoBanne morapudmuveckux BbIpaxkeHWd. Haxoxmenume 3HaueHuWd Jorapupma 10
IPOM3BOJILHOMY OCHOBaHHIO. [lepexo/1 OT 0AHOTO OCHOBaHUS K JIpyromy. BrruncieHue U cpaBHEHHE
norapudmos. JlorapupmMupoBanyue U NOTEHIUPOBAHUE BBIPAKECHU.



[TpuGnuxeHHbIe BEIYUCIICHUS U PELICHUS MPUKIIAJIHBIX 33/1a4.
Pemenue norapudMuuecknx ypaBHEHUH.

Paznen 3. YPABHEHUS U HEPABEHCTBA

Tema 3.1. PannonajibHble ypAaBHEHHS, HEPABEHCTBA, CHCTEMbI

PaBHOCUIIBHOCTHh YpaBHEHU, HEPABEHCTB, CUCTEM.

PaL[I/IOHa.HI:HBIG YpaBHCHHA U CUCTCMEI. OCHOBHBIE MMpUCMblI UX PCHICHUSA (paS.HO)KCHI/IC Ha
MHO>KUTEITH, BBE/IEHHE HOBBIX HEM3BECTHBIX, ITO/ICTAHOBKA, TPauiecKuil MEeTox).

Pannonanbubie HepaBeHcTBa. OCHOBHBIE INpUEMBI MX pelleHus. lcrnosnb3oBaHHE CBOWCTB U
rpa¢ukoB GYHKIHUNA MPU pEIICHUN YpaBHEHUN U HEpaBeHCTB. MeTon mHTEpBasioB. M300pakeHue Ha
KOOPJHMHATHOMU IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUUM U HEPABEHCTB C BYMs IIEPEMEHHBIMU U
UX CHUCTEM.

HpI/IMeHeHI/IC MAaTCMaTUUCCKHUX MCTOJHOB IJid PCHICHUA COACPIKATCIBHBIX 3ada4d U3 Pa3JIMYHBIX
obyacTeit HayKu W TIpakTUKU. MIHTEpripeTanus pe3ynbTaTa, yIeT peaJbHbIX OrPaHUYCHUM.

Tema 3.2. UppanuoHaibHble yPABHEHHSI, HEPABEHCTBA, CUCTEMbI.

Uppanmonanbuble  ypaBHEHHs, HEpPABEHCTBA M CHUCTEMBbI. PerieHue uppanuoHaIbHBIX
ypaBHeHu. HaxokIeHne 3HaYeHUWWd CTENeHeW C paluOHAIBHBIMU MoKazaTensiMu. CpaBHEHUE
creneneil. I[lpeoOpa3zoBaHusi BBIpAKEHUN, COACpXKAIIMX CTENEHW. PerneHne moKa3aTelbHbBIX
YpaBHEHUU.

Pemenune mnpukmamuaeix 3amad. OCHOBHBIE NMPUEMBI UX peElIeHUs (BO3BEIECHHUE B CTCTICHD,
BBEJICHHE HOBBIX TIEPEMEHHBIX, TPaUIECKHUA METO.).

Hcnonp3oBanue CBOMCTB U rpaKOB (PYHKIUI MTPU PELICHUN YPAaBHEHUH 1 HEPABEHCTB.

Tema 3.3. [loka3aTesbHbIe YpaBHEHHUs, HEPABEHCTBA, CHCTEMbI

[TokazaTenpHbie ypaBHEHUS. CHocOOBI pELICHUs] TMPOCTEHIIMX ¢ CBOMAIIMXCA K HUM
MOKa3aresibHbIX ypaBHEHUH. [loka3aTenbHbIE HEpaBEHCTBA. PelieHue MNpOCTEMIINX MOKa3aTeabHBIX
HepaBeHCTB. CHCTEMBI TOKA3aTeNIbHBIX YPABHEHHUI U HEPABEHCTB.

IIpakTyeckoe 3ansaTHe Ne3: PemieHue nokasaTenbHbIX YPaBHEHUH.

Tema 3.4. Jlorapupmuyeckue ypaBHeHHs1, HEPABEHCTBA, CHCTEMbI

Jlorapudmuueckue ypaBHeHHs. CHocoObl pEIIeHHs MPOCTEHIIMX ¢ CBOISIIMXCS K HUM
ngorapupmuyeckux  ypaBHeHuid.  Jlorapudmumueckne — HepaBeHcTBa.  PemieHne  mpocTedIimx
aorapupmMuyeckux HepaBeHCTB. CHCTEeMBbl IOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

Hcnonp3oBanue CBONCTB U rpaMKOB (PYHKIUI MTPU pEeLICHUN YPaBHEHUIH 1 HEPABEHCTB.

IIpakTuyeckoe 3ansaTue Ned: Pemnienne morapuMudecKkux ypaBHCHHM.

Paznen 4. OCHOBBI TPUI'OHOMETPUH

Tema 4.1. OcHoBHbBIe NOHATHS. TpUroHomerpnuyeckne GpopmMyJibl

Pagnannas mepa yrna. BpamarensHoe npuxenue. COOTHOIICHUS MEXIY TPaAyCHOM U paliaHHON
MepamH yria.

CuHyc, KOCUHYC, TAHT'€HC, KOTaHTeHC Ynciia. TpuronoMeTpruueckie (pyHKIUH YHUCIIOBOTO apryMeHTa,
3HAKH UX 3HAYCHUM.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXAECTBA. PopMyJibl puBeieHNs1. CUHYC, KOCUHYC U TAHT€HC
CYMMBI M Pa3HOCTH JBYX yrioB. CMHyC M KOCHMHYC ABOHHOro yria. ®opmynbl IOJOBHHHOIO yrija.
[TpeobpazoBanrs CyMMbI TPUTOHOMETPUUYECKUX (DYHKIIUN B IPOU3BE/ICHUE U MPOU3BEICHUS B CYMMY.
BripaxkeHne TpUrOHOMETpUYECKUX (YHKUMH depe3 TaHT'eHC MOJOBUHHOIO apryMeHTa. Beramcienue
3HAUCHWH U TOXKJIECTBEHHBIE TIPEOOPA30BaHUSI IPOCTEHIITUX TPUTOHOMETPHUECKUX BHIPOKCHHH.

IIpakTuyeckoe 3anaTHe NeS: [IpeoOpa3zoBaHre ¥ BBIYHCICHHE TPUTOHOMETPHUYECKUX
BBIPKCHHI.

Tema 4.2. IIpocTeiilnue TPUroHOMeTPUYECKUE YPABHEHHUS U HEPABEHCTBA



IIpocreme TPUTOHOMETPUUECKUE YpaBHEHUSL. [Ipuemst perLeHus IIPOCTEUIINX
TPUTOHOMETPUYECKUX YpaBHEHMM. [IpocTeiiiine TpuroHomeTpuyeckrue HepaBeHceTBa. [lociienoBaTenbHOCTh
peueHus NpOCTEUINX TPUTOHOMETPUUECKUX HEPABEHCTB. PellleHne NpOCTEMIINX TPUTOHOMETPUYECKUX
HEPABEHCTB.

OOpatrHble TPUTOHOMETPUYECKHE (DYHKIIMU: aPKCUHYC, apKKOCHHYC, apKTaHT€HC.

Tema 4.3. TpuronomerpuvecKkue ypaBHeHHsl, HEPABEHCTBA U CUCTEMBI

VYpaBHEHUs, pelIaeMble Pa3yIoKEHUEM JeBOM uacTM Ha MHOXUTEenu. OIHOPOAHbBIE
TPUTOHOMETPUYECKUE YpaBHEHHsS TE€pBOM W  BTOPOM  CTENMEHU. YPaBHEHHUs, peUIaeMble
npeoOpa3oBaHUEM CYMM B IpOU3BEIEHHE M OOpaTHBIM mpeolOpa3oBanueM. TpHroHomMeTpuuecKue
YPaBHEHHs, PEIIAEMBbIC PA3ITMYHBIMUA IPUEMAMH.

Tpuronomerpuueckue HEPAaBEHCTBA, CBOAAIIMECS K KBaapaTHbBIM. lcrnonab30BaHHE CBOMCTB U
rpaMKOB TPUTOHOMETPUUECKUX (DYHKIMM IPU PELIEHUN HEPABEHCTB.

OcCHOBHBIE IPUEMBI PELIEHUS CUCTEM TPUTOHOMETPUYECKUX YPABHEHUH.

Pasnen 5. ®YHKIIUU, UX CBOMCTBA U TPA®UKHU
Tema 5.1. OcHOBHBIE OHATHA, CBOMCTBA, CIIOCOOBI 3aJaHUSI
Yucnopas Gyakmms. CriocoOs! 3amanus GyHkmy. O0IacTh ONpeAeICHUs] 1 MHOYKECTBO 3HAUCHUM.
CpoiicTBa (QyHKIIMM: MOHOTOHHOCTb, OTPAaHMYCHHOCTb, YETHOCTb M HEYETHOCTb,
nepuoIuYHOCTh (pyHKIMH. [IpoMEeXyTKH BO3pacTaHusi W yObIBaHUS, HawOOJbIIee W HAMMEHBIIICE
3HAUEHUs, TOYKH OHKcTpemyMma. ['padudeckass uHTepmperanus. ApuUPMETHUECKHE OIEpaluy Hajl
byakuusivmu. Crnoxxnaast pyHkius (kommosuiwus). [ToHsTHE 0 HEMPEPHIBHOCTH (HYHKIIUH.
I'paduk GpyHKIMIA, TOCTpOEHUE TPAPUKOB (PYHKIMH, 33 JaHHBIX PA3TUYHBIMU CIIOCOOAMH.
[Ipocreitmme mpeoOpazoBanust TpaduKOB (PYHKIMI: TapauieIbHBI TEPEHOC, CUMMETPHS
OTHOCUTEIIFHO OCE KOOpPAMHAT WM CHMMETPHUS OTHOCHUTEIbHO Hayalla KOOPAWHAT, CHUMMETpPHUS
OTHOCHTEJIBHO MPSIMOH Y = X, paCTSDKEHHE U CKaTHE BJIOIb OCEH KOOPAMHAT.
O6parnas ¢pysakius. O6iacTb onpeneneHus 1 00J1acTh 3HaueHUi oOpaTHO# GyHkumu. I'padux
o0paTHO# (YHKIIUH.
[Tpumeps! GYyHKIMOHATBHBIX 3aBUCUMOCTEH B PealibHBIX MPOIECCaX U SBICHUSX.

Tema 5.2. Tpuronomerpudeckue GyHKIUH

CpoiictBa ¥ TpadUKh TPUTOHOMETPHUECKUX (YHKIMI (CHHyCa, KOCHHYCa, TaHTeHCa |
KoTaHrenca). [loctpoeHne reoMeTpuyeckux InpeoOpasoBanuii (casura u jaedopmanuu). CBoWCTBa U
rpadukn  OOpaTHBIX TpUroHOMeTpuueckux  ¢GyHkmmid. I[IpeoOpa3zoBanus rpaduka  (QYHKIIHH.
I'apmonnueckue xonedanus. [IpukiagHepie 3a1auu.

[Toctpoenue rpaguKOB TPUTOHOMETPUYECKMX (PYHKUMH C MOMOILBIO T'€OMETPHUUYECKUX
npeoOpa3oBaHuil.

Tema 5.3. Crenennas 1 nokasarejibHasi (PyHKOMHU
CreneHHass W TIOKaszaTelbHas (YHKIMU, WX CBoicTBa W rpaduku. I[loctpoenue rpadukos
CTCTICHHOW W TOKa3aTelbHOW (YHKIIMH ¢ TOMOIIBI0 T€OMETPUUYECKUX MPEoOpa3OBaHUM.

Tema 5.4. Jlorapupmuueckass GpyHkuus

Jlorapudmmueckas ¢pyHkius, ee cBoiictBa u rpaduku. [locrpoerne rpagukoB orapudmMudaeckoi
(YHKLIUH ¢ TTOMOIIBIO T€OMETPUYECKUX TPEe0OpPa30BaHUIA.

Pazgen 6. HAYAJIA MATEMATHYECKOI'O AHAJIM3A



Tema 6. 1. [TocienoBaTeaLHOCTH

BeckoneuHo  yOwIBaromias TeoOMETpUYecKass Tmporpeccus ©W €€ cymma. YucloBbie
rocienoBarenbHOCTH. CriocoOBI 3a1aHus M CBOIMCTBA YUCIIOBBIX ITOCIenOBaTenbHOCTel. [1oHsaTne 0
npeaene  nocienoBaTeabHOCTH.  CyllecTBOBaHHME — Mpejena  MOHOTOHHOW — OTpaHUYEHHOMN
IIOCJIENOBATEIILHOCTH. CymmupoBaHue OCJIEN0BAaTEILHOCTEN. beckoneuno yOBbIBaroIas
reoOMeTpUUEeCcKasi MPOrpeccus U e CyMMma.

[TonsiTve 0 HEMPEPHIBHOCTH (HYHKIIUH.

Tema 6. 2. DiieMeHTHI JU(PPepeHINATBLHOTO HCHUCTIEHUS

[IpousBoanas. IlonsTHe 0 MPOU3BOAHON (QYHKIMH, €€ TEOMETPUUECKUI U (PU3MYECKUI CMBICI.
VYpaBHeHue kacarenbHOM Kk rpapuky ¢yHkuuu. [Ipom3BoaHbIE CyMMBbI, pa3HOCTH, NPOU3BEICHMS,
yactHOro. [IpoM3BOAHBIE OCHOBHBIX 3JeMEHTapHbIX (yHKuMi. [IpuMeHeHHe NPOU3BOJHON K
Hccie0BaHui0 GYHKIHMHN 1 mocTpoeHuo rpadukoB. [IponsBoaHbie 00paTHON GYHKIIMA U KOMITO3UITUH
byHKINN.

[TprMeps! HCIIOJIB30BAHKS TPOU3BOIHOM ISl HAXOKICHHUS HAWITYUIIETO PELICHHs B IPUKIIaIHbBIX
3amadax. Bropas mpousBopHas, ee reoMeTpuuecKuil W ¢usmueckuil cmbich. [IpumeneHue BTOpOi
MPOU3BOHOM K HCCIEAOBaHUIO (YHKIIMA M TOCTpOCHHIO rpadukoB. HaxoxaeHue ckopocTd mjst
npoiiecca, 3aJaHHOTro (OPMYIIOi U TpadpuKOM.

IIpakTuyeckue 3ansaTusa Ne 6, No7: HaxoxxneHne npon3BOIHBIX (PYHKITHH.

HccnenoBanue GpyHKIMI ¢ TOMOIIBIO TPOU3BOIHON U MOCTPOEHHUE IrpahuKOB (PYHKIIUH.

Tema 6. 3. Dj1eMeHTHI HHTEIPAJLHOI0 HCYUCICHUS

[TepBooOpaznas. Heonpenenennslii MHTETpaJl U €ro CBOWCTBA. HaxoskiaeHne HeompeaeneHHOro
MHTErpaa.

OnpeneneHHblii UHTETPAl U €r0 TeOMETPUYECKU cMbICI. OCHOBHBIE CBOICTBA OMPEICIIEHHOTO
WHTErpaa.

[IpuMeHeHne onpeneeHHOro HHTerpalia Juisl HaXOXACHUS IIJI0IAa KPUBOJIMHEHHOMN TpaIrenyH.
®opmyna Hetotona—IJleitonuna. [Ipumepsl npuMeHeHus: MHTerpaia B (pu3nKe U TeOMETPHH.

IIpakTnyeckoe 3anaTe Ne8: HaxokaeHue HEONPENEICHHBIX HMHTErPAIIOB  METOAOM
HEIOCPEACTBEHHOTO MHTETPUPOBAHUS.

Pazgean 7. TEOMETPUSA

Tema 7.1. KoopauHaTbl M BEKTOPBI

[IpsimoyronpHas (IekapToBa) CHUCTEMa KOOpPAMHAT B MpocTpaHcTBe. Dopmyna pacCTOSHHS
MEXy IBYMSI TOUKaMU. Y paBHEHUS cHepBl, n1ockocmu u npsamotl.

BexTopel. Moaynb Bektopa. PaBeHCTBO BekTOpoB. Cll0)KEHHE BEKTOPOB. Y MHOXKEHUE BEKTOpaA
Ha uyncno. KommmHeapHsie BekTopsl. [Ipoeknus BekTopa Ha OChb. YTON MEXKAY ABYMSI BEKTOpPaMHU.
Pasnoxenue BekTopa no HampasieHusM. KoMmiianapasle BekTopsl. Koopaunats! Bektopa. CkansipHoe
IIPOU3BEJICHNE BEKTOPOB.

Hcnonp30BaHne KOOpAMHAT U BEKTOPOB IIPU PEIIEHUN MAaTEMATUYECKUX U IPUKJIAIHBIX 3aad.

IIpakTnyeckoe 3ansaTue Ne9: IlpumeHeHne BEKTOPOB M KOOpPJAMHAT K PEHICHUIO
FEOMETPUUECKUX 3a/au.

Tema 7.2. IIpsiMble ¥ NJIOCKOCTH B POCTPAHCTBE

AKCHOMBI CTEPEOMETPUU M MPOCTEUINIHNE CIEACTBUS M3 HUX. B3aMMHOE pacmoyioKEHHE IBYX
OpsIMBIX B TMPOCTPAHCTBE. YToJN Mexay MpsMbiMU. [lapamienbHOCTh NpSAMOW M IUIOCKOCTH,
MapajuiebHOCTh IIOCKOCTEM.

[lepneHauKymsipHOCTh  OpsIMOM M IUIOCKOCTH. CBA3b  MEXAY MNapajUIebHOCTBIO U
NEePHEHANKYIISIPHOCTRIO MIPAMBIX U IJI0CKOCTeN. OpTOoroHaibHOE npoektupoBanue. [lepnenaukynsap u
HAKJIOHHAs1. YTOJI MEXAY IIPSMOM U INIOCKOCTHIO.

JIByrpaHHbIi yroj. YT0oJ MEeXKIY IIOCKOCTIMU. [leprneHaAnKynsipHOCTh JBYX IJIOCKOCTEMH.
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I'eomerprueckue mnpeoOpazoBaHMsl MPOCTPAHCTBA: IMApAUICIbHBIM IMEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO IIOCKOCTH.

[MapannensHoe mnpoektupoBanue. Ilmomane oproroHanbHOM mpoekuuu. M3o0pakeHue
IIPOCTPAHCTBEHHBIX (PUTYD.

Tema 7.3. MHOTOrpaHHUKH
[ToHsITHE O TEOMETPUUECKOM TEJIE U €r0 IOBEPXHOCTU. MHOTIOIpaHHUKH.
Bepmunbl, pebpa, rpanu MHororpaHHuka. PasBepTka. MHoOrorpaHHble YIriibl. Beimykiibie
MHoOrorpaHHuku. Teopema Diinepa.
[Tpusma. [Ipssimast u HaknonHas npusma. [IpaBunbpHas nmpusma. [lapamnenenunen. Kyo.
IInpamupa. IIpaBunbHas nupamuga. Y cedeHHas nupamMuaa. Terpasap.
Cummetpuu B KyOe, B apaiesienure/ie, B Ipu3Me U MUpaMujie.
Ceuenus xy0a, IpU3MbI U TUPAMU/IBL.
[Inomane moBEpXHOCTU reoMeTpudeckoro tena. [lnomans moBepXHOCTH MPU3MBL, MTUPAMUIBI,
YCEYEHHOW MUPaMU/IbI.
[IpencraBieHre O MpPaBUIBHBIX MHOTOTPAHHUKAX (TeTpa’ap, KyO, OKTa’Ap, NOAEKadJp U
HUKOCA3IP).
IpakTnueckoe 3ansitue Nel0: [Toctpoenue cedeHuit TeTpasapa v napauiesienunesa.

Tema 7.4. Tes1a 1 MOBEPXHOCTH BpallleHUS
IlosepxHoCTh BpatieHus. Tenno BpaeHus..
Humuaap wu  KoHyc. Vceuenwwiti konyc. (OCHOBaHHME, BBICOTA, OOKOBas IOBEPXHOCTH,
oOpazyromas, pazBepTka. Ocegvle ceuenus u ceyeHus, napaiieibHvle 0CHOBAHUIO.
[lTap u cdepa, ux cedeHus. B3aumMHOE pacmonoXeHHWE IUIOCKOCTH W Imapa. KacamenvHas
naockocms K cghepe.
IIpakTnyeckoe 3ansitue Nell: Berunciienue nmiomaay NoBEpXHOCTENH T€OMETPUUYECKUX TE.

Tema 7.5. U3mMepeHusi B reoMeTpUH

O6mwem u ero usmepenue. Murerpanshas ¢popmyna oobema.

dopmynel 00beMa Kyba, TPSIMOYTOJIBLHOTO TMapajuieNenueia, Ipu3Mbl, TumHApa. DopMyssl
o0beMa mupaMuabl U KoHyca. PopMyInbl IUIOMAAM MOBEPXHOCTEH LWIMHIpPAa U KOHyca. DopMyIibl
o0beMa mapa u 1miomaau cepel.

[MonoOue ten. OTHOIIEHUS MITOLIA/IeH TOBEPXHOCTEH U 0O0bEMOB MOTOOHBIX TEI.

IIpakTuyeckoe 3anaTue Nel2: Beruncienne 00beMOB reOMETPUUECKHUX TEI.

Pa3nen 8. 9JIEMEHTBI KOMBUHATOPUKU
Tema 8.1. OCHOBBI KOMOMHATOPUKH
OcCHOBHBIE MOHATHA KOMOMHATOPUKHU. 3a7aud HA MOJCUET YMCIa pa3MeElIeHUH, MepecTaHOBOK,
couerannii. Pemenue 3amau Ha mnepebop BapuantoB. dopmyna Ounoma Hpiorona. CBoiicTBa
OuHOMHHANBHBIX K03 Puunenton. Tpeyronpsuuk [ackans.

Pazzen 9. SJIEMEHTHI TEOPUU BEPOSITHOCTEN 1 MATEMATHUYECKOM
CTATUCTUKHU

Tema 9.1. OcHOBBI TeOPpUH BePOSATHOCTEH

[TonsiTne cOOBITUS W BEPOSATHOCTU COOBITHS. JlOCTOBEpHBIE W HEBO3MOXHBIC COOBITHSL.
Knaccuueckoe onpeneneHue BeposiTHOCTe. Teopema ciioxkeHus: BeposTHOCTEN. TeopeMa yMHOKEHUS
BEPOSITHOCTEH.

llonamue o muesagucumocmu cobvimui. JJucKkpemuas Cry4yauHas 6eluyuHd, 3aKOH ee
pacnpeodenenus. Yucnosvle xapakmepucmuku OUCKPEMHOU CLyYauHol eeaudunsvl. Ilonamue o 3axoue
OobLUUX YUCe].
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Tema 9.2. OcHOBBI MAaTEeMaTHYECKOH CTATHCTHKH

[IpencraBnenre AaHHBIX B BUJE TaOIHI], AWarpamMm, rpaukoB. [ enepanbHas cO80KYNHOCHDb,
8vl00pKa, cpedHee apugpmemuyeckoe, Mmeduana. Illonamue o 3a0auax MamemMamuieckou
CIMAMuUCmuKu.

Pewenue npakmuueckux 3a0au ¢ npumeHeHuem 8eposimHOCIHbBIX MEmMO008.

2.4. IlepeyeHb NPAKTHYCCKUX 3aHATHI

No No  pasznena, HaumenoBanue 3aHsaTHSA KonnuectBo
MMpaKkTu4 TEMBI qacoB
€CKOTO
3aHATUSA

1. | Tema 1.1. IIpakTuyeckoe  3ansitue  Nel: Brruucnenue 2

apu(METHYECKUX BBIPAKECHUI.

2. | Tema2.1. IIpakTnyeckoe 3aHsTHe  Ne2: Brruucnenue 2
apu(MeTUYECKUX BBIPAKEHUHM, COAEpKAIIUX CTEHeHH U
KOPHH.

3. | Tema4.l. IIpakTuyeckoe 3ausitue Ne3d: [lpeoOpazoBanue u 2
BBIYHMCIICHHE TPUTOHOMETPUUYECKUX BBIPAKEHUM.

4. | Tema 3.3. IIpakTuyeckoe  3ansaTe  Ned: Pemenue 2
II0KA3aTEIbHBIX YPABHCHUM.

5. | Tema3.4. IIpakTuyeckoe  3ansaTHe  NeS: Pemenue
Jorapu(pMUYECKUX YPaBHEHHIA.

6. Tema 6.2. IpakTnyeckue 3anaTuss Ne 6: Haxoxnenue 2
POU3BOJIHBIX (PYHKITUH.

7. | Tema 6.2. IIpakruyeckue 3anaTusa Ne7:  lccinegoBaHue 2

GyHKIMA ¢  TOMOIIBIO TPOU3BOAHOM W  TOCTPOEHHUE
rpaduKoB PyHKIHIA

8. | Tema 6.3. IIpakTuyeckoe 3ansaTue Ne§: 2
HaXO)K,Z[GHI/Ie HCOMPCACIICHHBIX MHTCTPAIOB MCTOJAO0M
HEMOCPEJACTBEHHOT0 HHTETPUPOBAHUSI.

9. | Tema7.3 IIpakTnyeckoe 3ansitue Ne9: IlocTpoenue ceueHunit 2
TeTpa’/ipa U Napajesnenunesa.

10. | Tema 7.1 IIpakTnueckoe 3anaTme  NelO:  Ilpumenenue 2
BEKTOPOB U KOOPJIMHAT K PELICHUIO FEOMETPUYECKUX 3a/1a4.

11. | Tema 7.4 IIpakTuyeckoe 3ansitue  Nell:  Borumcnenue 2
IUIOIIAM TOBEPXHOCTEH T€OMETPUUYECKHX Tell.

12. | Tema 7.5 IIpakTuyeckoe 3ansitue Nel2: Boruncienue o6beMoB 2

IrCOMCTPHUYCCKUX TCII.

Bcero: 24

3.XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEFHOM JEATEJIBHOCTH
CTYJAEHTOB

Conep:xanue 00yueHust XapakTepucTHKA OCHOBHBIX BU/IOB /1eATEJIbHOCTH CTYAE€HTOB
(Ha ypoBHe y4eOHBIX JeilcTBHIl)
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BBenenune

O3HakOMJIEHHE C pOJIbI0 MaTeMaTHKHd B HayKe, TEXHHKE,
HKOHOMHKE, WH(POPMAIMOHHBIX TEXHOJOTHSAX M IPAKTHYECKOU
JEeSITeIbHOCTH.

O3HaKOMJICHHE C OeJIsIMU U 3ala4aMi U3YUYCHUSA MAaTCMAaTUKA
nipu ocBoennu npodeccuii CI10 u cnenmansrocteit CI1O

AJIT'EBPA

Pa3BuTHne NOHATHS 0 YHCIE

Breimonnenue apudmeTuuecKkux ACWCTBUIA HAJ YHCIAMHU,
coyeTasi yCTHbhIE U MUCbMEHHBIE IPUEMBI.

Haxoxnenne npuOMDKEHHBIX 3HAYEHUN  BETUYMH U
MOTPEITHOCTEH BBIYMCICHUN (aOCOMIOTHONM M OTHOCUTEIBHOW);
CpPaBHEHHUE YUCIIOBBIX BBIPAKEHUM.

Haxoxxnenne ommbOK B MpeoOpa3oBaHUSAX M BBIUYHCICHUSX
(OTHOCHTCS KO BCEM ITYHKTAM IIPOTPAMMBI)

KopHu, crenenu,
JIorapu(pmbl

O3HaKOMJIEHUE C MIOHATUEM KOPHS 1-i1 CTENEHH, CBOMCTBaAMU
paauKaIoB U MpaBUIaMU CpaBHEHUS! KOPHEH.

DopmMyJIUPOBAHUE OMNPEIETCHUS KOPHS U CBOMCTB KOPHEH.
Brluucnenue u cpaBHEHHE KOpPHEW, BBINOJHEHUE MPUKUIKU
3HAYEHHUSI KOPHS.

[IpeoOpa3oBanne 4YHCIOBBIX U OYKBEHHBIX BBIPAXKECHUH,
CoZIepXKaIIMX PaguKabl.

BreimonHenue pacderoB 1o ¢GopmyinaM, COJEpIKaIUM
paAMKanbl, OCYIIECTBISAE HEOOXOAMMBIE  MOJCTAHOBKU U
npeoOpa3oBaHusl.

OnpeneneHre paBHOCWJIBHOCTH BBIPAXKEHUUN C pauKalamu.
Pewienne nppaniioOHaIbHBIX YPaBHEHUMN.

O3HakoMJIEHHE C TIOHATHEM CTENEHU C ACHUCTBUTEIbHBIM
IIOKAa3aTENEM.

Haxoxnenue  3Ha4Ye€HM  CTENEHHM, HCIOJB3YyS  TIpHU
HE00XO0IMMOCTH HHCTPYMEHTANIbHBIE CPEJICTBA.

3anucelBaHUE KOpHSA 7-iI CTENEHW B BHUAE CTENEHU C
JIpOOHBIM MOKa3aTeIeM U Ha000poT.

®opmMylIHpOBaHUE  CBOWCTB  CTeNeHel.  Brruucienue
CTENEeHEeN ¢ palMOHAJIbHBIM MMOKA3aTEeIeM, BBIMOJHEHUE TPUKUIKA
3HAYEHHUSI CTETIEHU, CPABHEHUE CTETICHEM.

[IpeoOpa3oBanne 4YHCIOBBIX U OYKBEHHBIX BBIPAKECHUH,
coepIKaIINX CTEIICHH, MIPUMEHSIS CBOIICTBA. Penrenue
[I0Ka3aTEJIbHBIX YPAaBHEHUM.

O3HakoOMJIEHHWE C TMPUMEHEHHWEM KOPHEM U CTEeNmeHeW mpu
BBIUNCJIEHUM CPEIHMX, JCIIEHUU OTpe3Ka B «30JIOTOM CEUEHHM).
Pemenne npukiagHpIX 3a/1a4 Ha CJI0KHBIE TPOIIEHTHI

IIpeodpa3oBanne
ajqredOpanyecKux
BbIPAKEHU I

Brimonnenune npeoOpa3oBaHUl BBIPAXKEHUN, NPUMEHEHUE
dbopmyI1, CBA3aHHBIX CO CBOMCTBAMU CTENEHEH U JTorapuMoB.

Omnpenenenue o0nactu JOTTYCTUMBIX 3HaYEHUI
Jorapu(pMUUecKoro BblpakeHus. PemnieHne norapupmMuyeckux
YpaBHEHUH

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE NOHATHSA

W3y4yeHne paguaHHOTO METOJa U3MEPEHHMsSI YIJI0B BpAICHHUS
U UX CBSI3U C rpagycHoi mepoil. M3o00pakeHune yrioB BpalleHHUs
Ha OKDY)XHOCTH, COOTHECEHHME BEIMYMHBI YyIia C €ro
PAaCIIOJIOKEHUEM.
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DopMyJIMPOBAaHUE  OMNPEACIICHUH  TPUTOHOMETPHYECKUX
(GYHKUMN U1 yIIIOB IOBOPOTAa U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO
TPEYroJbHUKa U 00BSICHEHHE UX B3aUMOCBSI3U

OcCHOBHBIE
TPUTOHOMETPHYECKHUE
TOXKIECTBA

[IpumeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB
JUIS. BBIYUCJICHHUS 3HAYCHUH TPUTOHOMETPHUYECKUX (YHKIHHA IO
OJHOU U3 HUX

IIpeoOpa3oBanus
MPOCTEHIIHNX
TPUTOHOMETPHYECKHX
BbIPAKEHU I

N3yuenne OCHOBHBIX (OpPMYJI TPUTOHOMETPUHU: (HOPMYIIBI
CIIOXKEHU, YIABOECHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPHUYECKUX (PYHKIUH B IPOU3BEACHUE U TIPOU3BEICHUS
B CyMMY n MNPUMCHCHUC npu BBIYUCIICHUHU 3HAYCHUA
TPUTOHOMETPHUYECKOTO BBIPAKEHUS M YIIPOIICHHUS €T0.

O3HakOMJIEHME CO CBONCTBAMH CHUMMETPUU TOUYEK Ha
€IMHUYHON OKPYXHOCTH M MPUMEHEHUE WX IS BhIBOa (hopMy
IMMPUBCICHUA

IIpocreiimme
TPUTOHOMETPHYECKHE
YPaBHeHMS U Hepasencmea

Pemenne mno ¢opMynaM U TPUTOHOMETPUUYECKOMY KpPYTy
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUMN.

[Ipumenenne OOmMMX METOJOB pEUICHUS  ypaBHCHHI
(mpuBeneHNE K JMHEHHOMY, KBaJpaTHOMY, METOJ Pa3JIOKEHUS Ha
MHOXUTEIH, 3aMEHBI MIEPEMEHHOI) pu pereHnmn
TPUTOHOMETPUUECKUX YPaBHEHUI.

YMeHue oOTMedarb Ha Kpyre pemeHus MPOCTEUIINX
TPUTOHOMETPUUECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
APKTAHTeHC YUCJIa

O3HakomiIeHHE c HOHSATHEM 00paTHBIX
TPUTOHOMETPUUYECKUX (PYHKLIUH.

N3ydyenne  ompenesneHud  apKCUHycCa,  apKKOCHHYCA,
apKTaHTeHca 4ucia, (HOpMYyIHMpOBaHHME UX, H300pakeHHEe Ha
eIMHUYHOI OKPY>KHOCTH, IPUMEHEHHUE NIPH PEIICHUH YPaBHEHUN

®YHKIIMHU, UX CBOMCTBA U TPA®UKH

DyHKIHH.
IlonsiTie 0 HempepbIBHOCTH
byHKkun

O3HakOMJIEHME C TOHATUEM [EPEMEHHOW, NpUMEpaMH
3aBUCUMOCTEN MEXIYy IEPEMEHHBIMHU.

O3HakomiieHHE C TOHATHEM TIpaduKa, OIpeaeseHHe
MPUHAJISKHOCTH TOYKU Tpaduky ¢GyHKunu. OnpeneneHue 1o
dopMyne mpocTeimiei 3aBUCMMOCTH, BHIa ee Trpaduka.
Bripaxkenue no popmyiie oaHOM epeMEeHHON Yepe3 Ipyrue.

O3zHakoMIIeHHE C OIpeeIIEHuEM ¢byHKIMH,
dbopMyIupOBaHHE €TO.

Haxoxnenne oOnactu ompeneneHuss ¥ o0jJacTu 3HAYEHUH

byHKIUHA

CBoiicTBa PyHKIHH.
I'padpuueckas
HHTEepNpeTanus.
IIpumepnbl
(pyHKIHOHAIBHBIX
3aBHCHMOCTE

B peaJIbHbIX
npoueccax U siBJICHUsIX

O3nakomieHue c npuMepamMu (G YHKIIMOHABHBIX
3aBHCHMOCTEH B pealIbHBIX MPOLIECCaX U3 CMEXHBIX JUCLUILINH.

O3HakoMJIeHUE C  JO0Ka3aTeJIbHbIMU  PACCYXKJICHUSIMU
HEKOTOPBIX CBOWCTB JIMHEWHOW ¥ KBaJAPaTUYHOW (YHKIIHIA,
MPOBEICHUE  HUCCICIOBAHUS JIMHEMHOM, KYCOYHO-JIMHEWHOM,
JTPOOHO-JIMHEWHOW W KBaApaTHYHOW (DYHKIMH, TOCTPOCHUE UX
rpa¢pukoB. Iloctpoenne U ureHue rpadukoB  QYHKUUH.
HccnenoBanue QyHKITNN.

CocraBnenue BUAOB (YHKIMHA 1O [JaHHOMY YCJIOBHIO,
pelIeHre 3aa4 Ha SKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka QyHKIUN
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OoOpaTHble QyHKIIUU

W3yuenne nousamus oopammuotl ¢pynkyuu, onpeielieHue BUIa
U nocmpoeHue 2paguxa oOpamHol @QyHKYuu, HaxoxicoeHue ee
obnacmu onpedenenus u obnacmu 3Havenuti. l[lpuMeHeHHe
CBOWCTB (PYHKUMH TNPH HCCICAOBAHUH YpPaBHEHHHA W pEIICHUH
3a71a4 Ha SKCTPEMYM.

O3HaKOMJICHHE C TIOHSTHEM CIIOKHOW (DYHKIIUU

CreneHnble,
NnoKa3areJibHbIE,
Jorapupmuyeckue "
TPUTOHOMETPHYECKHE
byHkum.

OopartHble
TPUTOHOMETPHYECKHE
byHKkun

Brruncnenne 3naueHuit GyHKIIUNA 110 3HAYCHUIO apTyMEHTA.

OmnpeneneHue TOJNOXKEHUS TOYKM Ha Tpaduke 1o ee
KOOpJMHATaM B Ha00OpOT.

Hcnonp3oBanue CBOWCTB (QYHKIUH 7151 CPaBHEHUS 3HAYCHU I
cTerneHen u jorapudMoB.

[MocTpoenne rpaduKOB CTEMEHHBIX W JIOTapu(PMHUUECKUX
GyHKIIHA.

Pemenne mokazaTenbHbBIX U JOorapu(PMUUECKUX ypaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAaM.

O3HaKOMJIEHHE C MOHSATHEM HENPEPHIBHON MEPUOANYECKOU
byakuun, QopMylIupoBaHHWE CBOWCTB CHHYca M KOCHHYCA,
MIOCTPOCHHE UX TPAPHUKOB.

O3HakoMJICHHE C TIOHSTHEM TapMOHUYECKHX KOJIeOaHWUU |
IpUMepaMu TapMOHUYECKUX KOJICOAHU /ISl ONMCaHUS MPOLIECCOB
B (pu3uke u Ipyrux o0JIacTsIX 3HAHUSA.

O3HaKOMJIEHHE C TOHATHUEM pa3pbIBHOM NEPUOANYECKOM
byaKMA, GOPMYITMPOBAHHE CBOWCTB TAaHTEHCA M KOTAHTCHCA,
MOCTPOCHHE UX TPAPHUKOB.

[Ipumenenue cBOWCTB GYHKIMHA JUIsl CPAaBHCHHSI 3HAYCHHM
TPUTOHOMETPUUYECKUX (YHKUUH, PEUIeHUs TPUTOHOMETPUUECKUX
YpaBHEHUU.

Ilocmpoenue epagukoé 06pamHbIX MPUSOHOMEMPUUECKUX
@yHKyuil u onpedenerue no epagpuram uUx c8OUCMa.

Brinonnenue npeobpazoBanus rpadukoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBaTeabLHOCTH

O3HakOMJICHHE C IOHSITHEM YHCIOBOI MOCIIEI0BATEILHOCTH,
CIIoco0amMu ee 3aJjaHus1, BHIYUCICHUSMH €€ YWICHOB.

O3nakomnenue ¢ noHsmuem npeoeina nocie008ameIbHOCmu.

O3HakOMJIEHHE C BBIYHCICHUEM CYMMBI OECKOHEYHOTO
YHCIIOBOTO psijia HA NPHMEpPE BBIYHCICHUS CYMMBI OCCKOHEYHO
yOBIBaIOIIEH reOMETPUIECKOM IPOTPECCHHU.

Pemienne 3amau  Ha mpuMeHeHHE (QOPMYNBI  CYyMMBI
0EeCKOHEUHO YOBIBAIONIEH reOMETPUYECKON MPOrpeccHu

IIpousBoanas ) | ee
NpUMeHeHHne

O3HaKOMJIEHUE C TOHITUEM MTPOU3BOIHOM.

N3ydenne wu QopMynupoBaHHE €€ MEXaHMYECKOTO U
FEOMETPUUYECKOTO CMBICHIA, H3yYEHHE aIrOpuTMa BBIYHCICHUS
IIPOU3BOJHON Ha NPUMEPE BBIYMCIICHUS] MTHOBEHHOM CKOPOCTH H
yTII0BOTO KO3 puImenHTa KacareabHOM.

CocraBieHre ypaBHEHUs KacaTelbHON B 00OIIEM BHIC.

VYcBoenne — mpaBuin  aud@epeHnUpoBaHUsS,  TAOJUIIBI
IPOM3BOJIHBIX  3JIEMEHTApHBIX  (YHKIMIA, TNpPUMEHEHUE JUIA
muddepennupoBanusi  GYHKIHUA,  COCTaBICHUS  YpaBHEHUS
KacaTeJIbHOM.

N3yuenne TeopeM O CBA3M CBOWCTB (DYHKIIMH |
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MIPOU3BOIHOMN, (HOPMYIUPOBKA HX.

IIpoBeneHue ¢ IOMOLIBIO IMPOU3BOJHOM HCCIIEIOBAHUS
byHKIMH, 3a1aHHON (HOPMYITOi.

VYcTaHOBIIEHUE CBSI3U CBOMCTB (DYHKLMHU M IMPOU3BOAHOHN 11O
ux rpaduxam.

[IpumeneHre TPOM3BOAHOM Il pElIEHHS 3aJad4  Ha
HaXOXJEHWE HauOOJbIIEero, HAUMEHBIIEr0 3HAuYeHUs U Ha
HAXO0XKJICHUE PKCTpEMyMa

IlepBooOpa3Hasi 1 MHTerpaJ

O3HakoMJICHUE C TIOHSITHEM MHTETpaia U MepBOOOPaA3HOM.

W3ydenue npaBuiia BHIYUCICHUS TIEPBOOOPA3HOM U TEOPEMBI

Herorona— JleiiOuuma.

Pemienue 3a1a4 Ha CBA3b MEPBOOOPA3HON U €€ POU3BOTHOM,
BBIYHCIICHHE TTIEPBOOOPA3HOM 711 JAHHOU (DYHKITHH.

Pemenue 3a1au Ha IpUMEHEHNE UHTErpaja s BBIYUCICHUS
bu3HYECKUX BENIMYMH U TUIoNaien

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
YpPaBHEeHUM

HepaBencrBa u cucreMbl
HEPaBEHCTB c ABYMH
nepeMeHHbIMH

O3HakOMJIEHHME C NPOCTEUIIMMHU CBEICHUSMH O KOPHSX
anreOpanyeckux  ypaBHEHUH,  TOHATUAMHU  HCCIETOBAHUS
YPaBHEHUH U CUCTEM YPABHEHUM.

N3ydyenne TeopurM paBHOCWIBHOCTA YpaBHEHUU U €€
npuMeHeHud. [loBropeHue 3amuMcu pelIEHMs CTaHAApPTHBIX
ypaBHEHUI, TPUEMOB IPe0Opa30BaHusl ypaBHEHUH 1Ji CBEICHUS K
CTaH/IapTHOMY YPaBHEHMIO.

Pemenue paloHalbHbIX, UPpaALMOHATIBHBIX,
MOKA3aTeNbHBIX U TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonp3oBaHne CBOMCTB HW TpaduKkoB (YHKIHA IS
peuieHus ypaBHeHui. [loBTOpeHHE OCHOBHBIX IPUEMOB PELICHHUS
CHUCTEM.

Pemwienne ypaBHEHHMH C IIPUMEHEHHMEM BCEX IIPUEMOB
(pa3znmokeHusT Ha MHOMKUTENH, BBEJCHHUS HOBBIX HEHU3BECTHBIX,
MOJICTAHOBKH, IPah)uuecKoro MeTo1a).

Pemienne cucrem ypaBHEHUH C MPUMEHEHHEM pPa3IMYHBIX
CIOCO0OB.

O3HakoMJIEHHE ¢ OOIIMMHU BOIIPOCAMHU PEHICHUsI HEPABEHCTB
U HCIIOJIb30BaHUE CBONCTB M rpadukoB (YHKIMHA MPU PEIICHUH
HEPaBEHCTB.

Pemenne HEpaBeHCTB U CHCTEM HEPABEHCTB C IPUMEHEHUEM
Pa3IUYHBIX CITOCOOOB.

[IpumeHeHre MaTeMAaTHYECKUX METONOB [UIsl PELICHUS
COJIepKaTeNbHBIX 33/]ad4 M3 Pa3IMYHBIX o00JacTel Hayku U
NpaKkTUKU. VIHTepnpeTupoBaHue pe3yibTaToOB C YYETOM pealbHBIX
OTpaHUYECHUN

3JEMEHTBI KOMBUHATOPUKH, TEOPUH BEPOATHOCTEN U

CTATUCTHUKU

OcCHOBHBIE MOHATHUS
KOMOMHATOPUKH

N3ydyenne mnpaBuina KOMOWHATOPUKH W TPHUMEHEHUE MPHU
pelIeHn KOMOMHATOPHBIX 3a/1a4.

Pemenne KOMOMHATOPHBIX 3a/lad METOAOM Iepebopa U 1o
MPaBUIIy YMHOKEHUSI.

O3HakoMIIeHUE Cc

INOHATUAMU KOM6I/IHaTOpI/IKI/IZ
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pa3MeIlEeHUs MY, COYETaHUSIMH, IEepEeCTaHOBKaMH U (QopMysiaMu
JUISL UX BBIYMCIICHUS.

OObsicHeHMe M TpuUMeHeHHe (GOpMyl Uil BBIYUCICHMS
Pa3MEILEeHN, IEPECTAHOBOK U COYECTAHUM NPU PEIICHUH 3a1a4.

O3nakomieHue ¢ OumHOMOM HBIOTOHa W TPEYrOJLHUKOM
[Tackans.

Penienne npakTuyeckux 3aAad ¢ UCHOJIB30BAHUEM ITOHATHI
U MpaBWJI KOMOMHATOPUKHU

JJIeMeHTbI TEOPUH

W3ydyeHne KIACCMYECKOTO OMNpENENICHUS BEPOSITHOCTH,

BepOATHOCTEH CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.
PaccmMoTpeHne TpUMEpPOB  BBIYUCIEHUS  BEPOSITHOCTEH.
Penenue 3a/1a4 Ha BBIYMCICHUE BEPOSITHOCTEH COOBITHI
IIpencraBiaenue O3HaKOMIICHHE C IPEICTABICHUEM YHMCIIOBBIX JaHHBIX U UX
JAHHBIX (Tabuaunpbl, | XapaKTEPUCTUKAMU.

auarpamMmbl, rpagukn)

Pemenne mnpakTudeckux 3amad Ha OOpaOOTKY YHCIOBBIX
JAaHHBIX, BBIYUCIICHUC X XaPAKTCPUCTUK

I'EOMETPUA

IIpsimMble B MJIOCKOCTH
B IPOCTPAHCTBE

@opMynMpOBKa M NPUBEACHUE JI0KA3aTEIbCTB IMPU3HAKOB
B3aMMHOI'0 PACIIOJIOKEHMS IIPSIMBIX U IUIOCKOcTel. PacriosHaBanue
Ha Yeprexax H MOJAEIAX PA3IUYHBIX CIy4aeB B3aWMHOIO
PacroJIOKEHUs IPSIMBIX U IUIOCKOCTEH, apryMEHTHUPOBAHUE CBOMX
CY)KICHUM.

DopmMyJIMPOBAHUE OIPEACIICHUN, IPU3HAKOB U CBOWCTB
NapaJuyIeIbHbIX U MEPIEHAUKYISAPHBIX MIOCKOCTEN, IBYITPAHHBIX U
JIMHEHHBIX YIJIOB.

BelltoniHEHNE OCTPOEHUST YIJIOB MEXY NPSAMBIMH, IPAMOM
U IUIOCKOCTBIO, MEXIy IUIOCKOCTSMHM 10 ONHMCAaHHIO U
pacro3HaBaHUE UX HA MOAEIISX.

[IpuMeHeHre NPU3HAKOB U CBOMCTB PACIIOIOKEHUS MPSIMBIX
Y IJIOCKOCTEN NP PEIICHUH 3aa4.

N3o06pakeHne Ha pUCYHKaX M KOHCTPYHPOBAHUE HA MOJIEIIAX
NEePHNEHAUKYJISIPOB M HAKJIOHHBIX K IIOCKOCTH, IMpPSIMBIX,
NapaJuIEIbHBIX IIJIOCKOCTEH, YIIIOB MEXAY IIPSIMOM U INIOCKOCTHIO
1 000CHOBaHUE MTOCTPOCHUS.

Pemenue 3anau Ha BBIUKCIEHHE T€OMETPUUYECKUX BEIMYUH.
OnuceiBaHUE PACCTOSIHUS OT TOYKH JI0 TUIOCKOCTH, OT MPSAMOU 10
IUIOCKOCTH, MEXIY IUIOCKOCTSMHU, MEXKIY CKPELIUMBAIOLIUMUCS
IPSIMBIMHU, MEXKY TPOU3BOJIBHBIMU (PUTypaMu B IPOCTPAHCTBE.

@opMyIUpOBaHUE U JOKa3bIBAHHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpPEM CYIIeCTBOBAHMS, CBOMCTRBA).

N3o0paxkeHne Ha depTrekax M MOMAETSAX PACCTOSHHUS U
000CHOBaHHE CBOWX CYyXaeHud. OmnpeneneHue W BBIYHCICHHUE
paccrostHuid B mpoctpaHcTBe. [lpumeHenue ¢opmyn u Teopem
IJIAHUMETPHUH JIJIs PELICHUS 3a/a4.

O3zHakoMieHHE C HOHSTHEM HapajuIeaIbHOTO
IIPOEKTUPOBAHUS U €r0 CBOWMCTBaMHU. Dopmynuposarue meopemvl
0 naowWaAoU OpPMO20HANLHOU NPOEKYUU MHO20Y20NbHUKA.

[Ipumenenue Tteopuu s OOOCHOBAaHUSI TOCTPOCHHH |
BBIYMCIICHH.

ApryMEHTHPOBaHUE CBOMX CYXKJICHHMH O B3aMMHOM
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PacmoJIoKeHUHU MPOCTPAHCTBEHHBIX PUTYP

MHOrorpaHHuKH

Onncanne W XapakTepUCTHKA  pa3IMYHBIX  BUIOB
MHOTOIPAHHUKOB, IEPEUUCIICHUE UX DJIEMEHTOB U CBOMCTB.

N300paxeHre MHOTOIPAaHHUKOB M BBITIOJIHEHUE MTOCTPOCHUS
Ha N300paKCHUSX ¥ MOJAEISX MHOTOIPaHHUKOB.

Bbluncnenre  OUHEHHBIX ~ JJIEMEHTOB W YIJIOB B
MPOCTPAHCTBEHHBIX KOH(QUTYpAIHsIX, apryMEHTHPOBAHHE CBOUX
CYKIEHUM.

XapakTepucTuka H H300pKEHUE CEUCHUS, pPa38epmKU
MHO202PAaHHUKO8, BBIUACIEHUE TII0IAAeH TOBEPXHOCTEMN.

[ToctpoeHne mpoCTEWIIUX  CEYCHHWH Ky0a, TPHU3MBI,
nupamubl. [Ipumenenne (akToB U CBEACHUI U3 ITIAHUMETPHUH.

O3HakoMJIEHME C BHUJAMH CHUMMETPUM B MPOCTPAHCTBE,
dbopMynTUpOBaHUE ONPENEICHU H CBOWCTB. XapaKTEpUCTUKA
CUMMETPHUU TEN BPALLIEHNUS] © MHOTOTPAHHUKOB.

[IpuMeHeHre CBOMCTB CUMMETPUH IIPU PELICHUU 3aa4.

Hcnonp3oBanre npuoOpPeTeHHbIX 3HAHUH ISl UCCIIEOBAHUS
Y MOJICJIMPOBAHUS HECTIOKHBIX 3a/au.

N300paxeHne OCHOBHBIX MHOTOIPDAaHHUKOB M BBITIOJHEHUE
PUCYHKOB IO YCIIOBHUSM 3aja4

Tena 1 moBepXHOCTH
BpalleHHsA

O3HakoMJICHHE C BUAAMH TeJ BpalleHus, (GOpMyIHpOBaHHE
UX OMNpPENCIICHUH U CBOWCTB.

DopmMyJIMPOBAHUE TEOPEM O CEUYECHHMM IIapa IUIOCKOCTHIO U
IJIOCKOCTH, KacaTeabHOMU K cdepe.

XapakTepucTuka W U300paKeHHWE TeNn BpallCHHs, UX
pa3BEPTKHU, CEUCHMUS.

Pemenue 3ana4 Ha MOCTPOCHUE CEYEHUM, BBIYUCIIEHUE IJIMH,
paccTtosiHui, yriaoB, 1uiowmanei. I[IpoBeneHue noKa3aTeIbHBIX
paccyXIeHHI Npy PELICHUH 3a1a4.

[IpuMeHeHre CBOMCTB CHMMETPUHM IIPU PELICHUU 3a1ad Ha
Teja BpalleHUs, KOMOMHALIUIO TEJl.

N300pakeHne OCHOBHBIX KPYIJIBIX TEI U BBITIOJHEHUE
PUCYHKA 10 YCIOBUIO 3aJa4H

N3mepenusi B reomeTpun

Os3HakOMJICHHE C IIOHATHSIMH INIOAgM H  00beMa,
aKCHOMAaMHM U CBOMCTBaMH.

Pemenue 3amay Ha BEIYUCIICHUE TIOMIAICH TIIIOCKUX (QUTYD C
NPUMEHEHHEM COOTBETCTBYIOHIMX ¢opMyn U  (HakToB U3
TJIAHUMETPUH.

N3yuenue TeoOpemM 0 BBIUKCJICHHH 00BEMOB
MPOCTPAHCTBEHHBIX TEJI, PEIICHHE 3a7a4 Ha MPUMEHEHHE (opMyIT
BBIUKCIIEHHS 0OHEMOB.

N3yuenne  GopMyn  myis  BBIUMCICHUS  IUIOMIAACH
MOBEPXHOCTEW MHOTOTPAHHUKOB U TEJ BPAILLECHHUS.

O3HakoMJIGHME C  METOJOM  BBIYHCJICHUS  ILIOIIAIH
MMOBEPXHOCTHU C(HEpPHI.

Pemienue 3amad Ha BBIYMCIECHHE IUIOLIAJEH ITOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJI

Koopaunatsl 4 BeKTOPBI

O3HakoOMJIEHUE C MOHITUEM BeKTOpa. M3yueHue nexkapToBon
CUCTCMbI KOOPAUWHAT B MPOCTPAHCTBEC, MOCTPOCHUC T10 3aJaHHBIM
KOOpJIMHATAM TOYEK U TIUIOCKOCTEH, HaXOXKJIEHHE KOOpJIWHAT
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TOYEK.

HaxoxaeHne ypaBHEHHMH OKPY)XHOCTH, C(eEphl, MIOCKOCTH.
Brrunciienre pacCTosHUM MEXAY TOUKaAMHU.

WN3ydyeHnne  CBOMCTB  BEKTOPHBIX  BEJIWYMH,  IPABUI
pa3lIoKEeHUsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABHII
HaXO0XJECHHUS KOOpPAMHAT BEKTOpa B IPOCTPAHCTBE, MPaBUI
JIEUCTBUN C BEKTOPAMH, 3aJJaHHBIMH KOOPAHUHATAMH.

IIpuMeHeHne TeopuM INpU pELICHUU 3a1ad Ha JCUCTBUA C
BEKTOpaMH. l3ydeHHe CKalsIpHOTO TNPOU3BEICHUS BEKTOPOB,
BEKTOPHOI'O YpaBHEHHs IPsIMOM U IUIoCcKocTU. IIpuMeHeHue
TEOpPUU IIPM PEIIEHUU 3aJa4 Ha JACUCTBHA C BEKTOPAMH,
KOOpJMHATHBI METOJ, NMPUMEHEHUE BEKTOPOB JUIsl BBIYMCICHUS
BEJIMYUH YIJIOB U PACCTOSIHUM.

O3HaKOMJIEHHE C JI0KA3aTEIbCTBAMH TEOPEM CTEPEOMETPHUU
O B3aHMHOM DACIOJIOKCHMM TPSAMBIX M IIOCKOCTEH €
HCIIOJIb30BAHUEM BEKTOPOB

4. YCJIOBUSI PEAJIM3ALIUU TPOTPAMMBI OBILIEOBPA30BATEJILHOI
YYEBHOM JUCLHUILINHEI

4.1. TpeOGoBaHUsI K MUHIMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecre4eHHuIo

Peanuzanus nporpammsl TpeOyeT Hanuuue kabuHera MaTeMaTuku.

O6opynoBanue kabuHera MareMaTuKH:

AynroBH3yallbHBIH KOMITIEKC i yuyeOHoro mporecca: Buaeonpoekrop PLC-XF70 - 1; skpan
motopuzoBanHbeli  300/400 MW, wuntepakTuBHass nocka ActivBoard+2; akycTuueckas cucrema
muHennbii MaccuB Bosch LBC 3210/00; kommbiorep omeparopa ¢ BwikarHbIM JKK-gucreem; 17"
(cToiika); 1ocKa MapKepHas; KanbKyasaTopbl — 13; pabounx mect — 130; meuaTHble/3IEKTPOHHBIC
JIEMOHCTPAIIMOHHBIC TTOCOOMS, Y4EOHO-METOINYECKUE TTOCOOUS B 3JICKTPOHHOM/TICUaTHOM BH/JIC

4.2. UapopmannonHoe odecnevyenne 00y4eHust
Ilepeyenb pexomeHayeMbIX Y4eOHbIX H3AaHUil, VIHTepHeT-pecypcoB, JAONOJHUTEIbHOM

JUTEepaTypbl

OcHOBHbIE MICTOYHHUKH:

1. HanasH, A.A. Matematuka: yueOHuk mis crya. yupexa. CIIO/A.A. Jlanass. - 3-e u3. -
M.: ®opym, 2017.

2. Boromornos, H.B. Maremaruka: yueOHuk it ctya. yupexa. CIIO/H.B.boromonos. -
M.: FOpaiit, 2017.

3. Boromornos, H.B. Marematuka. 3agaun ¢ pemieHusMu. B 2 T.: yueOHoe mocobue ams
cryn. yapexa. CITO/H.B.boromonos. - M.: FOpaiit, 2017.

4. Kpyrosa, .A. Maremaruka B Tabnumax u cxemax: yaeOHOe mocodue Jisi MKOJLHUKOB
u abutypuentoB/U.A Kpyrosa, A.C.Kpyrora. — CII6.: Bukropus mitoc, 2015.

5. Sumenes, JI.T. MaremaTtuka B mnpuMepax M 3ajadax mjs moAroroBku k EI'D u

noctyrmieHuto B BY3: yue6Hoe mocooue/JI.T. Aumenen. - 2-e¢ u3z., nom. - M.: By3oBckuii yueOHHUK:
NH®PA-M, 2016.

JlonoJHUTEIbHbIE HCTOYHUKH:

1. Anrebpa m Havama Maremarmueckoro aHammza. 10-11 xmaccel. ba3oBblii ypoBeHB:
yueOHUK 17151 001meo0pazoBaTenbHbIX yupexaeHuit/I1.A. Anmumos, F0.M.Konsrun, M.B.TkadeBa u nip.
- M.: IIpocsemienue, 2013.

2. Boromonos, H.B. I'eomerpust: yaebnuk ans cryn. yuapexa. CIIO/H.B.boromornos. - M.:
FOpaiit, 2017.
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3. Boromonos, H.B. IlpakThueckue 3aHATHS 1O MareMaTwke: y4yeOHoe mocobue/
H.B.boromomos. - 10-e n3a. — M.: Beicmas mkona, 2009.

4. I'puropeeB, C.I'. Matemaruka: yueOHMK a1 cryn. yupexa. CIIO/C.I'.I'puropses,
C.B.UBonruna. - M.: Akanemus, 2014.

5. I'ycak, A.A. Marematuka: mnocoOue-penietutop/ A.A.I'ycak, I .M.I'ycaxk,
E.A.BpuunkoBa. - MH.: TerpaCucremc: Terpanurt, 2013.

6. Kucenes, A.Il. T'eomerpusi: yue6nux / A.Il. Kucenes; mox pen. H.A. I'maronesa. - M.:
duzmataur, 2013.

7. Macnosa, T.H. CrnpaBounuk no marematuke/ T.H.Macnosa, A.M.Cyxoackuii. - M.:

Mup u o6pa3oBanue, 2013.

NuTepHeT-pecypcenl:

l. Exponenta.ru [DnekTpoHHBIH pecypc]: oOpa3oBaTenbHbI MaTeMaTHYeCKHid CaiT. -
Pexxum moctyma: www.exponenta.ru, CBOOOTHBIH.

2. Math24.ru. MaremaTiuueckuii  aHanu3  [DJEKTPOHHBIM  pecypc]:  0Opa3oBaTeNbHBIN
MaTeMaTUYeCKHi caiT. - Pexxum moctyma: www.math24.ru, cBOOO HBIN.

3. MaremaTtnka [DIEKTPOHHBI pecypc]: SJEKTPOHHBIM y4eOHBIM KOMIUIEKC ISt
MKOTbHUKOB/ OTKPBITHIN KOJUTEK. - Peskum moctyma: http://www.mathematics.ru/, cBOOOTHBI.

5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHMUSI
OBIEOBPA30OBATEJIBHOU YYEBHOU JUCIIUIIJINHbI

KoHTpoJIb U OlleHKa Pe3yabTaTOB OCBOCHHUs OO0IIe00pa30BaTeIbHON yU4eOHOW MMCIUTLIIMHBI
OCYIIECTBIISICTCST TPETOJaBaTelieM B TIPOILECCe IPOBEACHHUS TMPAKTHUECKUX 3aHATUH, IMPOBEPKE
JOMAIITHUX 33/IaHUN, TECTUPOBAHMUS, 4 TAK)KE OILICHKHU BBIMOTHEHUS 00YJAIOIIMMHUCS CAMOCTOSTETHHBIX
paboT, WHAMBHIYyalbHBIX 3alaHHi, TPOEKTOB, UCCcleaoBaHmiA. [IpomMexyTouHass aTTecTarus
POBOIUTCA B (hOpME IK3aMeHa.
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