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1. MOSICHUTEJIbBHASA 3AIIUCKA

1.1. O6saacTh NpUMEHEHNsI TPOTPAMMBI

Pabouas mporpamma o061mieoOpa3oBaTebHON y4eOHOW TUCHMIUIMHBI «MaTteMaTHKay SBISCTCS
YacThI0O OCHOBHOW 00pa3zoBaTelbHON mporpaMMbl B cootrBeTcTBUU ¢ PI'OC mo crnenuaibHOCTH
09.02.06 CeteBoe 1 CUCTEMHOE aIMUHUCTPUPOBAHUE.

B mporpaMMy BKJIIOYEHO COJEp’KaHUE, HalpaBleHHOE Ha (OpMHpOBaHHE Yy CTYACHTOB
KOMIICTEHIIMHI, He0OX0aUMBIX s KadecTBeHHOTro ocBoeHuss OOII CIIO na 6a3e 0CHOBHOIrO OOIIEro
0o0pa30BaHMs € MOIYYEHHEM CPEIHEro 00IIero o0pa3oBaHus; IPOrpaMMbl OATOTOBKU CHEIIMATUCTOB
cpennero 3sena (I[IICC3).

Ona sBrsieTcs enquHON aiia Becex (opm oOydenms. Pabouast mporpamMma CIIy’)KUT OCHOBOH IS
pa3paboOTKU TEMATHYECKOTO TUIaHa U KOHTPOJIbHO- o1leHOYHBIX cpeacTB (KOC) obmeoOpa3zoBaTenbHOM
yueOHOM AUCHUIIIMHBI 00pa30BaTEIbHBIM YUPEKICHUEM.

1.2. Mecro o00meo0pa3oBaTelbHON Y4eOHOH JMCHMILIMHBI B CTPYKType OCHOBHOM
o0pa3oBaTe/IbHOW MNPOrpaMMbI: JTUCIHUIUIMHA BXOJUT B LHUKJI 0OLIe00pa30BaTEIbHBIX YYEOHBIX
mucrumuiia. OcBoeHue 001eo0pazoBaTebHON yueOHOM JUCIUIUTMHEI «MaTeMaTukay CrocoOCTBYET
(GOpPMHPOBAHHUIO Yy CTYIEHTOB NPO(ECCHOHANBHBIX KOMIETeHIMH 1o crueruanbHoctr 09.02.06
CereBoe 1 CHCTEMHOE aIMUHUCTPUPOBAHUE.

OpHoBpeMeHHO € Mpo(ecCHOHANBHBIMU KOMIETEHIMSIMH Y CTYICHTOB, OOy4arommxcs IO
obmieoOpa3oBarenpbHOM y4eOHOU aucuuiuinHe «MareMaTuka» CO3[JAlOTCS TMPEATNOChUTKA s
dbopMupoBaHUs OOIITMX KOMITCTCHITHI:

Kon
®opMyTHPOBKA KOMIIETEHIHH
KOMIIeTEeHIIUH

OK 01 Bri6upats ciocoOsI pereHus 3a1a4d npodeccuoHaabHOM AeSITEIBHOCTH,
MPUMEHHUTEIHLHO K Pa3JIMYHBIM KOHTEKCTAM.

OK 02 OcyIiecTBIATh MOUCK, AHAIW3 U MHTEPIIPETAIINI0 MHPOPMAIIMH, HEOOXOIUMOM JIJIst
BBINOJIHEHUS 33124 TPO(ECCUOHATILHON AEATEIbHOCTH

OK 03 [TnanupoBaTh M peaqTn30BBIBATh COOCTBEHHOE PO(ECCHOHATIEHOE M JIMYHOCTHOE
pa3BUTHE

OK 04 PaboTaTh B KO/UIeKTHBE U KOMaH 1€, Y)(PEKTUBHO B3aUMOICHCTBOBATH C KOJJIETaMH,
PYKOBOJICTBOM, KIIMEHTaMH

OK 05 OcymecTBISTh YCTHYIO M MUCBMEHHYI0 KOMMYHUKAIIUIO HAa TOCYIAPCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLUANIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

OK 06 IIposiBAATE Ipa’KJaHCKO-NIATPUOTUYECKYIO ITO3ULUIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHHE HA OCHOBE TPAJAUIIMOHHBIX O0IIEYEI0BEYECKUX IEHHOCTEH, TPUMEHSTh
CTaHJApThl aHTUKOPPYIIIHUOHHOTO MOBEICHHSI

OK 07 ConeiicTBOBaTh COXPAaHEHHUIO OKPYXKAIOIIEH CPEIbl, PECYpPCOCOEepEKEHHTO,
3¢ (HEeKTHBHO AECTBOBATH B YPE3BHIYANHBIX CUTYAIIHSIX

OK 08 Hcnonb30BaTh cpeacTBa (PU3MUECKOW KYIbTYpPbl S COXPAaHEHHS M YKPEIJICHHS
30pOBbS B Tpolecce MNpopecCHOHAIbHON JIeATENbHOCTH U MOJAJIEpKaHus
HE00X0AUMOT0 YPOBHS (PU3MYECKON MOATOTOBICHHOCTH

OK 09 Hcnonps3oBaTh MHPOPMAIIMOHHBIE TEXHOJIOTHH B TPO(ECCHOHAIBHON JEATEIHhHOCTH

OK 10 [Tonp30BaTbes MpodecCHOHATBLHON TOKyMEHTAUEH Ha TOCYJapCTBEHHOM H
MHOCTPAHHBIX SI3bIKaX

OK 11 Vcnonb30Bathk 3HaHMS 110 (PUHAHCOBOM I'PaMOTHOCTH, TUIAHUPOBATh
MPEANPUHUMATEIBCKYIO JEITEIHLHOCTH B TPoeccronanbHol chepe




1.3. Ieau m 3agaunm o0meoOpa3zoBaTeIbHOH Y4eOHOH AMCUMINIMHBI — TpeOOBaHUA K
pe3yJibTaTaM O0CBOCHHUS 0011e00pa30BaATEILHOM Y4eOHOM JUCHMILIIHHbI
OCHOBHBIMHM LeISIMH U3y4YeHHs NPOrpaMmsbl «MaTeMaTHKa» SABJISIOTCH:
- obecriedyeHne CPOPMHUPOBAHHOCTU  NPEACTABICHUH O COLMANBHBIX, KYJIBTYPHBIX U
UCTOPUYECKHX (paKTOpaxX CTAHOBICHHS MAaTEMAaTUKU;
- obecnieyeHre C(HOPMUPOBAHHOCTH JIOTMYECKOIO, AJITOPUTMUYECKOTO M MaTeMaTH4ECKOro
MBILLUICHHUS;
- obecrieyeHre CPOPMHUPOBAHHOCTH YMEHUI NPUMEHATh IOJIYYEHHBbIE 3HAHUS IPU PELICHUU
pa3IuYHbIX 3a/1ay;
- obecriedeHne  CHOPMHPOBAHHOCTU  NIPEACTAaBIEHMH O  MareMaTHKe  Kak  4YacTH
00I11e4eNIOBEYECKON KYIbTYpPbI, YHUBEPCAIILHOM SI3bIKE HAYKH, MO3BOJISIFOIIEM OINUCBHIBATH U U3Yy4aTh
peaibHbIE MPOLIECCH U SIBICHUS.
B pesynbrare ocBoeHus 00111e00pa3oBaTeNbHON YUeOHON AUCIUITUHBI CTYICHT HO0JI2KeH::
HMeTh NpecTaBIeHHue:
- O POJHM MaTeMaTUKU B COBPEMEHHOM MHpeE, WH(POPMAIMOHHBIX TEXHOJOTHSX, OOIIHOCTH €e
MIOHATHHI U TIPEICTABICHUN;
3HATh!
- OCHOBHBIE MaTEMATUYECKHUE TOHATHS, (HOPMYJIIBI U METOJIBL;
yMeTh:
- IPUMEHATh MaTeMaTHYECKUE METOAbl K aHalIMu3y, MCCIEAOBAHUIO U PELICHUIO NPUKIIAJHBIX
3az1ay;
- UCIOJb30BaTh MaTEMaTHYECKU amnmapaT M MpPOCTEHIINEe BBIYUCIUTENbHBIE YCTPONCTBA NpPHU
BBINIOJTHEHUH NTPAKTUYECKUX PACUETOB.

1.4. Pe3yJabTarhbl 0CBOECHUS Y4eOHOM THCIUTIINHbBI

OcBoeHne cojaepkaHus y4eOHOW AuCHHUIUIMHBI «MaTemaThka» OOecrevYnBaeT IOCTHKECHUE
CTYJICHTaMH CIICIYIOIINX pe3)yibmanog:.

JUYHOCIMHBIX:
- c(hOPMHUPOBAHHOCTh TMPEACTABICHUN O MaTEeMaTHKe KaK YHUBEpPCAaJbHOM S3bIKE HAYKH,
CPEICTBE MOJICTUPOBAHUS SIBICHUN U MIPOLIECCOB, UIEAX U METOJIaX MaTEMaTUKU;
- MMOHUMAaHUeE 3HAYUMOCTH MaTeMaTUuKU IS Hay4YHO-TEXHUYECKOTO mporpecca,
c(OpPMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKe KaK K 9acTh OOIIEUYeIOBEYECKON KYJIbTYPHI Yepe3
3HAKOMCTBO C UCTOPUEN Pa3BUTHUS MATEMATUKH, BOJIFOLIUEH MAaTEMATUYECKUX HICH;
- pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHUS, AITOPUTMHUYECKON
KYJIbTypbl, KpUTUYHOCTH MBIILICHNAS HA YpPOBHE, HEOOXOoAMMOM s Oymaymeid mpodeccruoHamTbHON
NEeSTENILHOCTH, JUISI TPOJIOJKSHHSI 00pa30BaHus U caMOOOpa30BaHMUS;
- OBJIAJICHUE MaTEeMaTHYCCKUMH 3HAHUSIMH W YMEHUSMH, HEOOXOIUMBIMH B TIOBCEIHEBHOM
JKU3HM, JUISI  OCBOCHHMS  CMEXKHBIX  €CTECTBEHHO-HAyUHbIX  JAUCHUIUIMH W JUCLMIUIUH
po)eCCHOHAIBHOTO IUKJIA, ISl TIOJTyYeHUs 00pa3oBaHuUs B 00JIACTAX, HE TPEOYIOMMX yriayOJeHHON
MaTeMaTHYEeCKOM MMOATOTOBKH;
- TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE caMOOOpa30BaHUIO, HA MPOTSHKCHUH
BCEH JKM3HH, CO3HATEILHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BAHHUIO KAK YCIOBHIO YCIEUTHOM
po¢)eCCHOHAIBHON 1 0OIIIECTBEHHON JIEATEILHOCTH;
- TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITETTFHOM TBOPYECKOW U OTBETCTBEHHOM JEATEILHOCTH;
- TOTOBHOCTbH K KOJJIEKTUBHOW padoTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B 00pa30BaTeIbLHOM,
00IIECTBEHHO TIOJIE3HOM, YUeOHO-HUCCIIeI0BATEILCKON, TPOSKTHOW U APYTUX BUAAX NEATEITHHOCTH;
- OTHOIIIEHHWE K MPOGeCcCHOHATBHON NEATeIbHOCTH KaK BO3MOXKHOCTH YYacTHS B PEIICHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MPOOIIeM;
MemanpeomemHblx:

- YMEHHUE CAMOCTOSITEIILHO OMPENENATh LeJIU IeATeIbHOCTU U COCTABIIATH IUIAHBI JIEATEbHOCTH;
CaMOCTOSITEJIbHO OCYIIECTBIISTh, KOHTPOJMPOBATh M KOPPEKTUPOBATH JEATEIBHOCTD, MCIOJIb30BaTh



BCE BO3MOXKHBIE PECYpPChl I JOCTHXKEHHUS TIOCTABJICHHBIX LE€JIed M pealu3aluu IJIaHOB
JIesATeTLHOCTH; BEIOMPATh YCIIEIIHBIC CTPATETUH B PA3JIMUHBIX CUTYAIUX;
- YMEHHE TPOAYKTHBHO OOMIaTbcS W B3aUMOJICHCTBOBATH B  TPOIECCE COBMECTHOM
NeSATeTbHOCTH, YYUTHIBATH IO3HMIIMH JIPYTUX YYAaCTHUKOB ACATENHHOCTH, 3(G(HEKTUBHO pas3peliarh
KOH(JIUKTBI,
- BJIQJICHUE  HaBbIKAMHU  ITO3HABATEIIbHOW, Yy4eOHO-HMCCIEAOBATEIIbCKOM W MPOEKTHOM
NESTEIIbHOCTH, HABBIKAMU pa3pelieHus Mpo0IeM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aj]1ayd, TPUMEHEHHUIO PA3JIUYHbIX METO/I0OB MO3HAHMUS;
- TOTOBHOCTb ¥  CIIOCOOHOCTH K  CaMOCTOSITENFHOM  MH(OPMAIMOHHO-TIO3HABATEILHOM
NeATeTLHOCTH, BKJIIOYAas YMEHHE OpPHUEHTUPOBATHCA B PA3IMYHBIX HCTOYHHKAX WH(POPMAIINH,
KPUTHYECKH OIICHUBATh ¥ HWHTEPIPETHPOBATh HWHQPOPMAIIMIO, TMONYYaeMyl0 W3 Pa3IUYHbIX
HCTOYHHKOB;
- BJIQJICHUE S3BIKOBBIMU CPEICTBAMHU: YMEHHUE SICHO, JIOTMYHO W TOYHO M3Jaratb CBOI TOYKY
3pEHMSs, UCTIOJB30BaTh a/ICKBATHBIC SI3BIKOBBIE CPEACTBA;
- BJIaJICHHE HaBbIKAMH ITO3HABATEILHONW peqIeKCHU KaK OCO3HAHUS COBEPIIACMbIX NEHCTBUU U
MBICITUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMI, TPAHUI] CBOETO 3HAHUS U HE3HAHMS, HOBBIX
MO3HABATEJIbHBIX 337]a4 U CPEACTB AJI UX JOCTHIKECHHUS;
- [EJIEYCTPEMIICHHOCTh B TOWMCKAX M TMPUHATHHM PEIICHUH, COOOpa3UTEIbHOCTh W WHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUH; CTOCOOHOCTh BOCIPHHUMATH KPAcOTy M TapMOHHIO
MHUpA;

npeomemmuuix:
- c(hOpPMHUPOBAHHOCTh MPEJCTABICHUNH O MAaTEMAaTHKE KaK YacTU MHPOBOW KYJIbTYPBl U MECTE
MaTEeMAaTHKd B COBPEMECHHOW IIMBUIIM3AIlMU, CHOCO0aX OMHMCAHUS SIBICHUW pEAllbHOTO MHUpa Ha
MaTEeMaTH4YECKOM SI3BIKE;
- cOPMUPOBAHHOCTh MPEACTABICHHA O MaTEMaTHYEeCKHX TOHATHUAX KaK Ba)KHEUIIUX
MaTeMaTUYECKUX MOJIEINIAX, MO3BOJISIIOIIMX OMNHUCHIBATh M M3Yy4aTh pa3HbIE MPOLECCHl M SIBJICHHUS;
MOHUMaHKE BO3MOKHOCTH aKCHOMAaTUYECKOT0 MOCTPOCHUSI MAaTEMaTHUECKUX TEOPUL;
- BJIAJICHUE METOJAaMU JO0KAa3aTeJIbCTB W aJITOPUTMOB pEIICHUS, yYMEHUE HUX IPUMEHSTb,
MPOBOJIUTH JOKA3aTeJIbHbIE PACCYKICHUS B XO/I€ PEIICHUS 3a]1ay;
- BJIAJICHUE CTAHJAPTHBIMM TIPUEMAMHU PEUICHUS pPAIMOHAJIBHBIX W HUPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YpPaBHEHUU M HEPABEHCTB, HX CHCTEM;
WCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCIE JIs MOWCKA MYTH PELICHHS U
WJUTIOCTPALIMK PELICHUs] YpaBHEHUN U HEPABEHCTB;
- c(hOpPMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHSAX MAaTEMaTHYECKOTO aHAIM3a U UX
CBOICTBAX, BJIAJICHUE YMEHUEM XapaKTepU30BaTh MOBEICHUE (PYHKIIHIA, UCTIOIH30BAHUE MTOTYICHHBIX
3HAHUU [ ONTMCAHUS Y aHAJIN3a PEAbHbBIX 3aBUCUMOCTEM;
- BJIAJICHUE OCHOBHBIMU TMOHATUSIMH O IUIOCKUX U TPOCTPAHCTBEHHBIX TE€OMETPHUUYECKUX
durypax, mX OCHOBHBIX CBOWCTBaX; C(POPMHUPOBAHHOCTH YMEHHS pPACIO3HABATh T€OMETPHUYECKHUE
burypel Ha UYepTekKax, MOJACNAX H B pEATbHOM MHUpPE, MPUMEHEHHE W3YyYCHHBIX CBOWCTB
reoMeTpuueckux puryp u Gopmyn s pemieHus TEOMETPUYECKUX 3a7ad U 33134 C MPAKTUYCCKUM
coJiepKaHUuEM;
- c(hOPMHUPOBAHHOCTh TPEJCTABICHUA O MpoIeccax M SBICHUSX, WMEIOIIMX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MUPE, OCHOBHBIX MOHITHUSAX 3JIEMEHTAPHOU
TEOPHH BEPOSITHOCTEH,; YMEHHMH HAXOJWUTh M OICHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITHI B
MPOCTEUIINX MTPAKTUYECKUX CUTYALMSIX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHBIX BETUYMH;
- BJIaJICHUE HABbIKAMHU MCIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX TPOTrpaMM MPH PEIICHUH 3a]1a4.



2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIbHOM YUEBHOM

JUCHHUIIJINHBI

2.1. O6beM 0011e00pa3oBaTeIbHON Y4eOHOMH IMCIMIJIMHBI M BUABI Y4e0HO0H padoThl
Bun yueOHo# padboThbI Of:c-é;;B
O0bem yueOHOM TUCUUIITIMHBI 252
CymMmapHasi yyeOHasi HATPy3Ka BO B3aMMO/IelCTBUH C NpenogaBarTesieM 244
B TOM YHUCIJIE:
TeopeTudeckoe 00ydIeHue 210
[IPAKTUYECKUE 3aHATUS 24
KOHCYJIbTAIIUU 2
MIPOMEXYTOUHas aTTecTalus B popme dKk3aMeHa 8
CamocTrosiTesqibHasi padoTa 8

Jis mpoBepku 3HAHWM CTYACHTOB IO OKOHYAHWU M3YyYEHHUS TE€M OCYIIECTBISETCS PYOeKHBIH
KOHTpoJIb. [IpoMexyTouHas aTTecTanys BO BTOPOM CEMECTPE - IK3aMEH.

2.2. TemaTudeckuii nJiaH 061meodpa3oBaTebHON y4eOHOM TN CIUTIIIHHbI

KoanuectBo yacos
HaumeHoBaHue pa3/ie/ioB U TeM Teopernueckue IpakTn
Bcero YyecKue
samaTHA |
Beenenue 2 2 -
Pa3gen 1. PazBuTue nNoHsITHA 0 YHCIE 6 4 2
Tewma 1.1. JleficTBUTENbHBIC 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. Jlorapudmer 6 6 -
Pa3nes 3. YpaBHeHHs1 M HEPABEHCTBA 20 16 4
Tema 3.1. PaunvoHalbHBIE YpaBHEHHUSA, HEPABEHCTBA, 2 2 -
CUCTEMbI YpaBHEHUI U HEPABEHCTB
Tema 3.2. HppanuoHalbHbIE YypaBHEHHS, HEPABEHCTBA, 4 4 i
CUCTEMBI
Tema 3.3. pOKaSaTeHBHBIe ypaBHEHUS, HEPABEHCTBA, 3 6 )
CUCTEMbI YpaBHEHUI U HEPABEHCTB
Tema 3.4. Jlorapudmuyeckue ypaBHEHHs, HEpPaBEHCTBA, 6 4 )
CUCTEMbI YPaBHEHHI 1 HEPABEHCTB
Pa3nes 4. OcHOBbI TPMTOHOMETPHH 32 30 2
Tema 4.1. OcHOBHbIE MNOHATUA. TPUTOHOMETPHUYECKUE 20 18 )
(bopmyIbI
Tema 4.2. [Ipocreiine TPUrOHOMETPUYECKUE YPABHEHUS U 6 6 i
HEpPaBEHCTBA




Tema 4.3. TpUroHoMeTpU4YECKHE YpaBHEHHS, HEPABEHCTBA U 6 6 i
CUCTEMBI
Paszpnen 5. ®ynkumnu, ux cBoiicTBa U rpadpuku 18 18 -
Tema 5.1. OcHOBHBIE NOHSATHS, CBOIICTBA, CIIOCOOBI 6 6 )
3aanus PyHKITUU
Tema 5.2. Tpuronomerpuueckue QyHKIIUN 6 6 -
Tema 5.3. CreneHHas u moka3aTenbHas (QYHKIIUU 4 4 -
Tema 5.4. Jlorapudpmudeckas GyHKIHS 2 2 -
Pasznea 6. Hauayia MmaTeMaTH4eCKOT0 aHAJIN3A 34 28 6
Tema 6. 1. IlocnenoBaTenbHOCTH 4 4 -
Tema 6. 2. DnemenTs! 1udHepeHnaTbHOT0 UCUNCIICHUS 20 16 4
Tema 6. 3. D1eMEeHTBhI HHTETPATBHOTO UCYUCIICHHS 10 8 2
Pa3nea 7. I'eomerpus 82 74 8
Tema 7.1. KoopauHaThl 1 BEKTOPHI 14 12 2
Tema 7.2. [IpsiMble U TITIOCKOCTH B TPOCTPAHCTBE 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
Pa3nea 8. DiieMeHTbI 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 MaTeMaTHUYE€CKOM CTATUCTUKU 4 4 -
Hroro: 234 210 24

2.3. Conep:xanue 001eo0pa3oBaTebHON YUeOHOM TUCHMILINHBI
BBEJEHUE
MaremaTika B Hayke, TEXHHKE, SKOHOMUKE, HHPOPMAITMOHHBIX TEXHOJOTHUAX M MPAKTHUECKOU
nestenbHOCTH. llenm w 3amaum u3ydeHuss MaTeMaTUKH Tpu ocBoeHuH Tmpodeccuit CIIO wu
cuenuainpHocten CIIO.

Paznen 1. PABBUTUE ITOHATHUSA O YUCJIE
Tema 1.1. [leiicTBUTEIbHBbIE YHCJIA.
Ilensie m panuoHanbHbIe umcia. JleWcTBuTenbHble uynciaa. Moaynbs uucna. [IpubnmkeHHBIC
BeIurciaeHud. IloagTHe KOMILUIEKCHOrO Yuciaa. MHuUMasa cAuHUIA.
IIpakTuyeckoe 3anaTue Nel: Beruncienue apuMeTHIECKUX BRIPAKCHHM.

Paszpen 2. KOPHU, CTEIIEHU U JIOT'APU®MbI

Tema 2.1. KopHu u crenenn

Crenenn u kopHM. KopHHM HaTypaJibHOM CTENEHHM M3 4YHMCIa M HX cBoMcTBa. CTenmeHu c
palMOHAIBLHBIMU [TOKA3aTESIMU U UX cBoMcTBa. CTeneHu ¢ JeHCTBUTENbHBIMU [10KA3aTEIsIMU.

CBolicTBa CTENEHUW C JIEUCTBUTENIBHBIM IIOKa3areyieM. BpluMclieHuEe M CpaBHEHHUE KOPHEM.
Brinonnenue pacueToB ¢ paaukanamu. [IpeoOpa3oBaHre CTEIEHHBIX BBIPAXKCHUM.

IIpakTuyeckoe 3ansTue Ne2: BrpruucieHne apu@METHYSCKUX BBIPAKCHHUH, COAEpKAIINX
CTENEHU U KOPHH.

Tema 2.2. Jlorapu¢m. Jlorapudm ducia.

Jlorapupm. Jlorapudpm umcna. OcHoBHOE sorapudMUUYECKOe TOXKAECTBO. JlecaTHUHBIC
gorapupmbel M uX cBoicTBa. Harypanbubie norapudmsl. IlpaBuna pedicTBuii ¢ norapudmamm.
[IpeoOpa3zoBanne morapudmudeckux BbIpaxeHWd. Haxoxmenume 3HaueHud Jorapupma 10
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IMPOU3BOJIBHOMY OCHOBAHUIO. Hepexo;[ OT OJJHOI'O OCHOBAHUA K OAPYyromy. Brruncnenune u CpaBHCHHC
norapudmos. JlorapupmMupoBanue U NOTEHIUPOBAHUE BBIPAKECHU.

[TpuGnuxeHHbIe BEIYUCIICHUS U PELICHUS IPUKIIAJIHBIX 3a/1a4.

Pemenue norapudMuuecknx ypaBHEHUH.

Paznen 3. YPABHEHUS U HEPABEHCTBA

Tema 3.1. PannonajibHble ypaBHEHHS, HEPABEHCTBA, CHCTEMbI

PaBHOCUIIBHOCTDh YpaBHEHU, HEPABEHCTB, CUCTEM.

PaL[I/IOHa.HI:HBIG YpaBHCHHA U CUCTCMBI. OCHOBHBIE MMpUCEMbl UX PCHICHUSA (paS.HO)KCHI/IC Ha
MHO>KUTEITH, BBE/IEHHE HOBBIX HEM3BECTHBIX, ITO/ICTAHOBKA, TpauiecKuil MeTox).

PannonanbHbie HepaBeHcTBa. OCHOBHBIE NpUEMBI MX pelleHus. Vcrnosnb3oBaHHE CBOWCTB U
rpa¢ukoB GYHKIUNA MPU PEIICHUU YpaBHEHUN U HEpaBeHCTB. MeTon mHTEpBaiioB. M300pakeHue Ha
KOOPJMHATHOMU IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHHUM U HEPABEHCTB C IBYMs IIEPEMEHHBIMU U
UX CHUCTEM.

HpI/IMeHeHI/IC MAaTCMaTUUCCKUX MCTOJHOB IJid PCHICHUA COACPIKATCIBHBIX 3aa4 U3 Pa3JIMYHBbIX
obyacTeit HayKy W TIpakTUKU. MHTEpnipeTanus pe3ynbTaTa, yIeT peaabHbIX OrpaHUYCHUM.

Tema 3.2. UppanuoHaibHble yPABHEHHSI, HEPABEHCTBA, CUCTEMbI.

Uppanmonanbuble  ypaBHEHHUs, HEpPABEHCTBA M CHUCTEMBI. PerieHue uppanuoHaIbHBIX
ypaBHeHU. HaxoxIeHwe 3HaYeHWd CTENeHEeW C paluOHAIbHBIMU MoKazaTensiMu. CpaBHEHUE
creneneil. [lpeoOpa3zoBaHusi BBIpAKEHUN, COACpXKAIIMX CTENEHW. PerneHne moKa3aTelbHbBIX
YpaBHEHUU.

Pemenune mnpukmanuaeix 3amad. OCHOBHBIE NPUEMBI UX peElIeHUs (BO3BEIECHHUE B CTCIICHD,
BBEJICHHE HOBBIX TIEPEMEHHBIX, TPaUIECKHA METO.).

Hcnonp3oBanue CBONCTB U rpaMKOB (PYHKIUH MPU PEeLICHUN YPAaBHEHUH 1 HEPABEHCTB.

Tema 3.3. Iloka3aTesibHbIC ypaBHEHHSI, HGPABEHCTBA, CHCTEMbI

[ToxazatenpHbie ypaBHEeHHs. (CrocoObl peIeHusT MPOCTEUINMX ¢ CBOMALIMXCS K HUM
MOKa3aresibHbIX ypaBHeHUU. [loka3aTenbHbIE HEpaBEHCTBA. PerieHwe NpOCTEMIIMX MOKa3aTeabHBIX
HepaBeHCTB. CHCTEeMBI TOKA3aTeNIbHBIX YPABHEHHUI U HEPABEHCTB.

IIpakTyeckoe 3anaTHe Ne3: PerieHne noka3aTellbHbIX YPaBHEHUN.

Tema 3.4. JlorapupmMudeckue ypaBHeHHs1, HEPABEHCTBA, CHCTEMbI

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

Hcnonp3oBanue CBONCTB U rpaMKOB (PYHKIUI MTPU PELICHUN YPaBHEHUH 1 HEPABEHCTB.

IIpakTuyeckoe 3anaTue Ne4: Perenue torapuMUIecKux ypaBHCHHI.

Pasznen 4. OCHOBBI TPUTTOHOMETPUN

Tema 4.1. OcHoBHbBIe NOHsATHS. TpUroHomerpnuyeckne GpopMyJibl

Pagnannas mepa yrna. BpamarensHoe npuxeHue. COOTHOIICHUS MEXITY TPaAyCHOM U paliaHHON
MepamH yria.

CuHyc, KOCUHYC, TAHT'€HC, KOTaHTeHC Ynciia. TpuroHoMeTpruueckue (pPyHKIUH YHUCIIOBOTO apryMeHTa,
3HAKH UX 3HAYCHU.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXAECTBA. PopMyJibl puBeieHNs1. CUHYC, KOCUHYC U TAHT€HC
CYMMBI M Pa3HOCTH JBYX yrioB. CMHYC M KOCHHYC ABOHHOro yria. ®opmynbl MOJOBUHHOIO yria.
[TpeoOpazoBanrs CyMMbI TPUTOHOMETPUUYECKUX (DYHKIUN B IPOU3BE/ICHUE U MPOU3BEIACHUS B CYMMY.
BripaxkeHne TpUTOHOMETPUYECKUX (YHKLIMH depe3 TaHT'eHC MOJOBUHHOIO apryMeHTa. Beramcienue
3HAUCHWH U TOXKJIECTBEHHBIE TIPEOOPA30BaHUSI IPOCTEHIITUX TPUTOHOMETPHUECKUX BHIPKCHHH.

IIpakTnyeckoe 3aHaTHe NeS: [IpeoOpazoBaHuMe M BBIYUCICHHWE TPUTOHOMETPHUYECKUX
BBIPKCHHIA.



Tema 4.2. IIpocTeiilue TPUroHOMeTPUYECKHUE YPABHEHHUS U HEPABEHCTBA
IIpocreme TPUTOHOMETPUUECKUE YpaBHEHUSL. [Ipuemsr perLeHus IIPOCTEUIINX
TPUTOHOMETPUYECKUX ypaBHEHMM. [IpocTeiiiine TpuronomeTpuyeckue HepaBeHCeTBa. [lociienoBaTenbHOCTh
peueHus NpOCTEUINX TPUTOHOMETPUUECKUX HEPABEHCTB. PellleHne NpOCTEMIINX TPUTOHOMETPUYECKUX
HEPaBEHCTB.
OOpatrHble TPUTOHOMETpUYECKHE (DYHKIIMU: aPKCUHYC, apKKOCHHYC, apKTaHT€HC.

Tema 4.3. TpuronomerpudecKue ypaBHeHHsI, HEPABEHCTBA U CUCTEMBI

VYpaBHeHMs, pelIacMble pa3IoKEHHWEM JIEBOM 4acTM Ha MHOXWTend. OpHOpOIHBIE
TPUTOHOMETPUYECKUE YpaBHEHHsS TEpBOM W  BTOPOM  CTENEHU. YPaBHEHHUs, pelIaeMble
npeoOpa3oBaHUEM CYMM B IpOHU3BEIEHHE M OOpaTHBIM mpeolOpasoBaHueM. TpHroHomeTpuuecKue
YPaBHEHHs, PEIIAEMbIC PA3IMYHBIMUA IPUEMAMH.

TpuronomeTpuueckue HEPAaBEHCTBA, CBOAAIIMECS K KBaapaTHbIM. lIcroiab30BaHHE CBOMCTB U
rpaMKOB TPUTOHOMETPUUECKUX (DYHKIMM IPU PELIEHUN HEPABEHCTB.

OCHOBHBIE IPUEMBI PELIEHUS CUCTEM TPUTOHOMETPUYECKUX YPABHEHUH.

Paznen 5. ®YHKIIUU, UX CBOMCTBA U TPAGUKH
Tema 5.1. OcHOBHBIE IOHATHS, CBOICTBA, CIIOCOOLI 3a1aHNUA
Yucnosast Gpyakims. CriocoOs! 3amanust GyHkmy. O0IacTh ONpeAeICHUs] 1 MHOYKECTBO 3HAUCHUM.
CpoiictBa  (yHKIMH: MOHOTOHHOCTb, OTPAaHUYEHHOCTh, UYETHOCTb U  HEUETHOCTD,
nepuoIuYHOCTh (pyHKIMH. [IpoMEeXyTKH BO3pacTaHusi W yObIBaHUWS, HawOOJbIIee W HAMMEHBIIICE
3HAUEHUs, TOYKH OHKcTpemyMma. ['padudeckass uHTepmperanus. ApuUPMETHUECKHE OIEpaluy Hal
byakuusimu. Crnoxxnaast yHkius (kommosuiws). [ToHsTHe 0 HEMPEePHIBHOCTH (HYHKIIUH.
I'paduk GpyHKIMIA, TOCTpOEHUE TPAPUKOB (PYHKIMH, 33 JaHHBIX PA3TUYHBIMU CIIOCOOAMH.
[Ipocreitmme mpeoOpazoBanust TpaduKOB (PYHKIMI: TapauieIbHBI TEPEHOC, CUMMETPHS
OTHOCUTEIIFHO OCE KOOPAMHAT WM CHMMETPHUS OTHOCHUTEIBHO Hayalla KOOPAWHAT, CHUMMETpPHUS
OTHOCHTEJIBHO MPSIMOH Y = X, paCTsDKEHHE U CKaTHE BIIOIb OCEH KOOPAMHAT.
O6parnas ¢pysakiust. O6sacTb onpeneneHus 1 001acTh 3HaueHUi oOpaTHO# GyHkumu. I'padux
o0paTHO# (YHKIINH.
[Tpumeps! GYyHKIIMOHATBHBIX 3aBUCUMOCTEH B PealibHBIX MPOIECCaX U SBICHUSX.

Tema 5.2. Tpuronomerpudeckue GyHKIUH

CpoiictBa ¥ TpaduKd TPUTOHOMETPHUECKUX (YHKIMI (CHHycCa, KOCHHYCa, TaHTeHCa |
koTaHrenca). Ilocrpoenne reomerpuueckux mnpeoOpasoBanuii (ciBura u nedopmanun). CBoiicTBa U
rpadukn  OOpaTHBIX TpUroHOMeTpuueckux ¢GyHkmmid. I[IpeoOpazoBanums rpaduka  (QYHKIIHH.
I'apmonnueckue xonedanus. [IpukinagHpie 3a1aun.

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

Tema 5.3. Crenennas u nokasarejbHasi pyHKIMH
CreneHHass W TokKa3aTenbHass (QYHKIUHM, WX cBoiictBa W rpaduku. [locTtpoenue rpadukos
CTETICHHOMW U MOKa3aTeNbHOW (PYHKIIHIA C TOMOIIBIO T€OMETPUIECKIX MTPEOOpa30BaHU.

Tema 5.4. Jlorapupmuueckass GyHkuus
Jlorapudmmueckas gynkuus, ee cBoiictBa u rpaduku. [loctpoerne rpadukoB sorapuGMuIecKoi
(YHKLIUH C TTOMOIIBIO T€OMETPUYECKUX PEe0Opa30BaHMIA.



Paznen 6. HAUAJIA MATEMATHUYECKOT' O AHAJIU3A
Tema 6. 1. [TocienoBaTeLHOCTH

BeckoneuHo  yOwIBaromias TeoMeTpUYecKass Tmporpeccus ©W €€ cymma. YucloBbIe
rocienoBarenbHOCTH. CriocoOBI 3a1aHus M CBOIMCTBA YUCJIOBBIX ITOCIenOBaTenbHOoCTel. [loHsaTne 0
npeaene  nocienoBaTeabHOCTH.  CyllecTBOBaHHME — Mpejena  MOHOTOHHOW — OTpaHUYEHHOMN
IIOCJIENOBATEIILHOCTH. CymmupoBaHue OCJIEN0BATEILHOCTEMN. beckoneuno yOBbIBaroIas
reoOMeTpUUECcKasi MPOrpeccus U €€ CyMMma.

[TonsiTve 0 HEMPEPHIBHOCTH (HYHKIIUH.

Tema 6. 2. Di1eMeHTHI JU(PPepeHINATHLHOTO HCHUCTIEHUS

[IpousBoanas. IlonsTHe 0 MPOU3BOAHON (QYHKIMH, €€ TEOMETPUUECKUI U (PU3MYECKUI CMBICI.
VYpaBHeHue kacarenbHOM Kk rpapuky ¢yHkuuu. [Ipom3BoaHbIE CyMMBbI, pa3HOCTH, NPOU3BEICHMS,
yactHOro. [Ipom3BOAHBIE OCHOBHBIX 3JeMEHTapHbBIX (yHKuMHA. [IpuMeHeHHe NPOU3BOJHON K
HCCieI0BaHuI0 QYHKIMHN B mocTpoeHuto rpadukoB. [IponsBoaHbie 00paTHON GYHKIIMA U KOMIIO3UITUH
byHKINN.

[TprMeps! HCITONIB30BAHKS TPOU3BOIHOM ISl HAXOKICHHUS HAWJTYUIIETO PELICHHs B IPUKJIaIHbBIX
3amadax. Bropas mpousBoaHas, ee reoMeTpuuecKuil W ¢usmueckuil cmbich. [IpumeneHue BTOpOi
MIPOU3BOHON K HCCIEAOBaHUIO (YHKIIMA M TOCTpOeHHIO rpadukoB. HaxoxaeHwe ckopocTtd mjst
npoiiecca, 3aJaHHOTr0 (OPMYIIOi U rpapuKOM.

IIpakTuyeckue 3ansaTusa Ne 6, No7: HaxoxxneHne npon3BoIHBIX (PYHKITHH.

HccnenoBanue GpyHKIHMI ¢ TOMOIIBIO TPOU3BOJHON U MOCTPOEHHUE IrpauKOB (PYHKIIUH.

Tema 6. 3. Dj1eMeHTHI HHTEIPAJLHOI0 HCYUCICHUS

[TepBooOpaznas. Heonpenenennslii MHTETpaJl U €ro CBOWCTBA. HaxoskaeHne HeompeaeneHHOro
WHTErpaa.

OnpeneneHHbli UHTETPAl U €r0 T€OMETPUYECKU cMbICI. OCHOBHBIE CBOICTBA OMPEICIIEHHOTO
WHTErpaa.

[IpuMeHeHne onpeneeHHOro HHTerpalia Juisl HaXOXACHUS IIJI0IA KPUBOJIMHEHHOMN TpaIeyH.
®opmyna Hetotona—IJleitonuna. [Ipumepsl npuMeHeHus: MHTerpaia B (pu3nKe ¥ TeOMETPHH.

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

Pazgean 7. TEOMETPUSA

Tema 7.1. KoopauHaTbl M BEKTOPBI

[IpsimoyronpHas (IekapToBa) CHUCTEMa KOOpPAMHAT B IpocTpaHcTBe. Dopmyna paccTOSHHS
MEXy IBYMsI TOUKaMU. Y paBHEHUS cHepBl, n1ocKocmu u npsamoll.

BexTtopel. Moaynb Bektopa. PaBeHCTBO BekTOpoB. Cll0)KEHHE BEKTOPOB. Y MHOXKEHUE BEKTOpaA
Ha uyncno. KommmHeapHsie BekTopsl. [Ipoeknus BekTopa Ha OChb. YTON MEXKAY ABYMsI BEKTOpPaMHU.
Pasnoxenue BekTopa 1o HampasieHusM. KoMmiianapasle BekTopsl. KoopauHats! Bektopa. CkansipHoe
IIPOU3BEJIEHNE BEKTOPOB.

Hcnonp30BaHne KOOpAMHAT U BEKTOPOB IIPU PEIIEHUN MAaTEMATUUYECKUX U IPUKJIAJHBIX 3aad.

IIpakTnyeckoe 3ansaTue Ne9: IlpumeHeHne BEKTOPOB M KOOPJAMHAT K PEHICHUIO
FEOMETPUUECKUX 3a]au.

Tema 7.2. IIpsiMble ¥ NJIOCKOCTH B POCTPAHCTBE

AKCHOMBI CTEPEOMETPUU M MPOCTEUIIHNE CIEACTBUS M3 HUX. B3aMMHOE pacmoyioKEHHE IBYX
OpPSIMBIX B IPOCTPAHCTBE. YTOJN MEXAy HpsAMbIMU. [lapamienbHOCTs NpPAMOM M IUIOCKOCTH,
MapajuieIbHOCTh IIOCKOCTEM.

[lepnenaukynasipHOCTh HPSAMOM M IJIOCKOCTH. CBA3b  MEXKAY MNapajuleIbHOCTBIO U
NEePHEHANKYIISIPHOCTBIO MIPAMBIX U IJI0CKOCTeN. OpTOoroHasibHOE npoekTupoBanue. [lepnenaukymnsap u
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HAKJIOHHAs. YTOJI MEXAY IIPSIMOM U INIOCKOCTHIO.

JIByrpaHHbIi yroj. YToJ MEeXKIY IIOCKOCTIMU. [leprneHaAnKynsipHOCTh JBYX MJIOCKOCTEMH.

I'eomerpuueckue mnpeoOpazoBaHMsl IMPOCTPAHCTBA: MApAUICIbHBIM IMEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO IIOCKOCTH.

[MapannensHoe mnpoektupoBaHue. Ilmomane oproroHanbHOM mpoekuuu. M3oOpaskeHue
IIPOCTPAHCTBEHHBIX (PUTYD.

Tema 7.3. MHOTOrpaHHUKH
[ToHsITHE O TEOMETPUUECKOM TEJIE U €r0 IOBEPXHOCTU. MHOTIOIpaHHUKH.
Bepmunbl, peOpa, rpaHu MHororpaHHuka. PasBepTka. MHOrorpaHHble yIriibl. Beimykiibie
MHoOrorpaHHuku. Teopema Diinepa.
[Tpusma. [Ipsimast u HaknonHas npusma. [IpaBunbpHas nmpusma. [lapamnenenunen. Kyo.
IInpamupa. IIpaBunbHas nupamuga. Y cedeHHas nupamMuaa. Terpasap.
Cummerpuu B KyOe, B apaiesienure/ie, B Ipu3Me U MUpaMujie.
Ceuenus xy0a, IpU3MbI U TUPAMU/IBL.
[Inomane moBEpXHOCTU reoMeTpudeckoro tena. [lnomans moBepXHOCTH MPU3MBI, TUPAMUIBI,
YCEYEHHOU MMUPaMU/IbI.
[IpencraBienre O MpPaBUIBHBIX MHOTOTPAHHUKAX (TeTpa’np, KyO, OKTa’Ap, IOAEKadJp U
HUKOCA3IP).
IpakTnueckoe 3ansiTue Nel0: [Toctpoenue ceueHuii TeTpasapa v napauiesienunesa.

Tema 7.4. Tes1a 1 MOBEPXHOCTH BpallleHUS
IlosepxHOCTh BpatieHus. Teno BpareHus..
Humuaap wu  KoHyc. Vceuenwwiti konyc. (OCHOBaHHME, BBICOTA, OOKOBas IOBEPXHOCTH,
oOpazyromas, pazBepTka. Ocegvle ceuenus u ceyeHus, napaiieibHvle 0CHOBAHUIO.
[lTap u cdepa, ux cedyeHus. B3aumMHOE pacmonoOXeHHWE IUIOCKOCTH W Imapa. Kacamenvhas
naockocms K cghepe.
IpakTnyeckoe 3ansitue Nell: Berunciienue nmiomaan NoBEpXHOCTENH T€OMETPUUYECKUX TE.

Tema 7.5. U3mepeHusi B reoMeTpUH

O6mwem u ero usmepenue. Murerpanshas ¢popmyna oobema.

®opmynel 00beMa Kyba, TPSIMOYTOJIBFHOTO TMapajuIeNenuea, Ipu3Mbl, TumHApa. DopMyssl
o0beMa mupaMuabl U KoHyca. PopMyInbl IUIOMAAM MOBEPXHOCTEW LWIMHIpPAa U KOHyca. PopMyIibl
o0beMa mapa u 1iomaau cepel.

[MonoOue ten. OTHOIIEHUS MIIONIA/IeH TOBEPXHOCTEW U 0O0BEMOB MOTOOHBIX TEI.

IIpakTuyeckoe 3anaTue Nel2: Beruncienne 00beMOB reOMETPUUECKHUX TEI.

Pa3znen 8. JIEMEHTBI KOMBUHATOPUKU
Tema 8.1. OCHOBBI KOMOMHATOPUKH
OcCHOBHBIE MOHATHA KOMOMHATOPUKHU. 3a7aud HA MOJCUET YMCIa pa3MElIeHUH, epecTaHOBOK,
couerannii. Pemenue 3amau Ha mnepebop BapuantoB. dopmyna Ounoma Hpiorona. CBoiicTBa
OuHOMHHANBHBIX K03 uumenton. Tpeyronpuuk [ackans.

Paszea 9. 3JIEMEHTHI TEOPUU BEPOSITHOCTEN U MATEMATHYECKOU
CTATUCTUKHU

Tema 9.1. OcHOBBI TeOPUH BePOSATHOCTEH

[lonarue coObITHS W BEpPOATHOCTU COOBITHA. JlOCTOBEpHBIE M HEBO3MOXKHBIE COOBITHSL.
Knaccuueckoe onpeneneHue BeposiTHOCTE. Teopema ciioxkeHus: BeposTHOCTEN. TeopeMa yMHOKEHUS
BEPOSITHOCTEH.

11



Honamue o Hezasucumocmu cobvlmull. J{UCKpemHas CAy4auHas 6elUdUHd, 3aKOH ee
pacnpeoenenus. Quciosvle Xapakmepucmuxku OUCKpPemHou ciyyatinou eeaudunsl. [lonsmue o 3axone
bonvuux yucerl.

Tema 9.2. OcHOBBI MaTEMAaTHYECKOH CTATHCTHKH

[IpencraBnenre AaHHBIX B BUJE TaOIHI], AuarpamMm, rpadukoB. [ eHepanbHas cO80KYNHOCHDb,
8vl00pKa, cpedHee apugpmemuyeckoe, Mmeduana. Illonamue o 3a0auax MamemMamuieckou
CIMAMuCmuKu.

Pewenue npakmuueckux 3a0au ¢ npumeHeHuem 8eposimHOCIHbBIX MEmO008.

2.4. IlepeyeHb NPAKTHYECKHUX 3aHATHI

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

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

apu(METHYECKUX BBIPAKEHUIH.

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

3. | Tema4.l. IIpakTuyeckoe 3ausitue Ne3d: IIpeoOpazoBanue u 2

BBIYHUCJICHUC TPUTOHOMCTPHUICCKUX BBIpa)KeHHﬁ.

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

II0KA3aTENIbHBIX YPABHCHUM.

5. | Tema3.4. IIpakTuyeckoe  3ansaTHe  NeS: Pemenue

Jorapu(pMUYECKUX YpaBHEHHIA.

6. Tema 6.2. IpakTuyeckue 3anaTuss Ne 6: Haxoxnenue 2

POU3BOJIHBIX (PYHKITUH.

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

GyHKIMA ¢  TOMOIIBIO TPOU3BOAHOM W  TOCTPOEHHUE
rpaduKoB PyHKITHIA

8. | Tema 6.3. IIpakTuyeckoe 3ansaTue Ne§: 2

HaxoxxieHne HeomnpeaeleHHbIX MUHTETPaJioB METOJOM
HEMOCPEJACTBEHHOT0 HHTETPUPOBAHUSI.

9. | Tema 73 IIpakTnueckoe 3ansitue Ne9: IlocTpoenue ceueHuit 2

TeTpadpa v napaiesenue/a.

10. | Tema 7.1 IIpakTnueckoe 3anaTme  NelO:  Ilpumenenue 2

BEKTOPOB M KOOPJMHAT K PEIICHHI0 FT€OMETPUUECKHX 3a]1au.

11. | Tema 7.4 IIpakTnueckoe 3ansitme  Nell:  Briumciienue 2

IIomaiau HOBerHOCTeﬁ IrCOMCTPHUYCCKUX TCII.

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

IrCOMCTPHUYCCKUX TCII.

Bcero: 24

3.XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJIBHOCTH
CTYJAEHTOB
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Conep:xanue o0yueHust

XapakTepuCTHKA OCHOBHBIX BH/IOB [eATEJIbHOCTH CTYACHTOB
(Ha ypoBHe y4eOHBIX AelCTBHIH)

BBenenune

O3HakOMJIEHHE C pOJIbI0 MaTeMaTHKHd B HayKe, TEXHHKE,
HKOHOMHKE, WH(POPMAIMOHHBIX TEXHOJOTHSX M TPAKTHYECKOU
JESITeIbHOCTH.

O3HaKOMJICHHE C OeJIsIMU U 3ala4aMi U3YUYCHUSA MATCMAaTUKHA
nipu ocBoennu npodeccuii CI10 u cnenmansHocteit CI1O

AJIT'EBPA

Pa3BuTHne NOHATHS 0 YHCIE

Breimonnenue apudMeTnuecKux ACWCTBHI HAJ YHCIAMHU,
couderas YCTHbIE U MMCbMEHHBIE IPUEMBI.

Haxoxnaenne mnpuOMDKEHHBIX 3HAYEHUH  BEJIMYUH U
MOTPEITHOCTEH BBIYUCICHUN (aOCOMIOTHONM M OTHOCHUTEIBHOW);
CpPaBHEHHUE YUCIIOBBIX BBIPAKECHUM.

Haxoxnenue omuOOK B MpeoOpa3oBaHUSIX M BBIYMCICHUSAX
(OTHOCHTCS KO BCEM ITYHKTAM IPOTPAMMBI)

KopHu, crenenu,
JIorapu(pmbl

O3HaKOMJIEHUE C MIOHATUEM KOPHS 1-1 CTENEHH, CBOMCTBaMU
paauKaIoB U MIpaBUIaMU CPaBHEHUS! KOpHEH.

DopmMyJIMPOBAHUE OMNPEIETCHUS KOPHS M CBOMCTB KOPHEH.
Briuucnenue u cpaBHEHHE KOpPHEW, BBINOJHEHUE MPUKUIKU
3HAYEHHUSI KOPHS.

[IpeoOpa3oBanne 4YUCIOBBIX H OYKBEHHBIX BBIPAKEHUH,
CoZIepXKaIIMX PaguKabl.

BreimonHenune pacderoB 1o ¢GopmynaM, COJEpKaIuM
paAMKanbl, OCYIIECTBISAE HEOOXOAMMbBIE  IMOJCTAHOBKU U
npeoOpa3oBaHusl.

OnpeneneHre paBHOCWJIBHOCTH BBIPAXKEHUUN C pauKalamu.
Pewienne nppaniuoHaIbHBIX YPaBHEHUMN.

O3HakoMJIEHUE C TIOHATHEM CTENEHU C JACUCTBUTEIbHBIM
IIOKAa3aTENEM.

Haxoxnenue  3Ha4Ye€HM  CTENEHHM, HCIOJB3YyS  TpHU
HE00XO0IMMOCTH HHCTPYMEHTAJIbHBIE CPEJICTBA.

3anucelBaHUE KOpHSA 71-i CTENEHW B BHUAE CTENEHU C
JIpOOHBIM MOKa3aTeIeM U Ha000poT.

dopmMylIHpOBaHUE  CBOWCTB  CTeMeHel.  Bpruucienue
CTENEHEN C palMOHAJIbHBIM MMOKA3aTeJIEM, BBIMOJHEHUE PUKUIKA
3HAYEHHUSI CTEIIEHU, CPABHEHUE CTETICHEM.

[IpeoOpa3oBanne YHCIOBBIX U OYKBEHHBIX BBIPAKECHUH,
coepKaIINX CTEIICHH, MIPUMEHSIS CBOIICTBA. Penrenue
MIOKa3aTeJIbHBIX YPAaBHEHUI.

O3HaKOMJIEHME C TIPUMEHEHUEM KOPHEW M CTEleHEeH IpH
BBIYNCIICHUM CPEIHUX, JCICHUU OTPE3Ka B «30JIOTOM CEYEHUU.
Pemienne npukiiagHbIX 3a/1a4 HA CIOXKHBIE MPOIEHTHI

IIpeodpa3oBanne
ajnredpanyecKux
BbIPAKEHU I

Brimonnenune npeoOpa3oBaHUl BBIpAXKEHUN, NPUMEHEHUE
dbopmyI1, CBA3aHHBIX CO CBOMCTBAMU CTENEHEH U JTorapupMoB.

Omnpenenenue o0nactu JOTTYCTUMBIX 3HaYEHUI
Jorapu(pMUUEcKoro BblpaxkeHus. PemeHune norapuMudeckux
YpaBHEHUH

OCHOBBI TPUTOHOMETPUH

13



OcHOBHBIE NOHATHSA

N3yuenue painaHHOrO0 METOJA U3MEPEHUs YIJI0B BpalllCHUS
U UX CBSI3U C rpagycHoil mepoil. M3o00pakeHune yrioB BpalleHHUs
Ha OKPY)XHOCTH, COOTHECEHHUE BEJIMYUHBI yriaa C  €ro
PacIoJIOKEHUEM.

DopMyJIHUPOBAaHUE  OMNPEACIICHUH  TPUTOHOMETPHYECKUX
(GYHKUMN 11 yIIIOB IOBOPOTAa U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO
TPEeYroJabHUKa U 00bSICHEHHE UX B3aUMOCBSI3U

OcCHOBHBIE
TPUTOHOMETPHYECKHUE
TOXKIECTBA

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

IIpeoOpa3zoBanus
NMPOCTEHIIHNX
TPUTOHOMETPHYECKHX
BbIPAKEHU I

N3yuenne OCHOBHBIX (OpPMYJI TPUTOHOMETPUHU: (HOPMYIIBI
CIIOXKEHU, YIABOEHUS, npeoOpa3oBaHuUs CYMMBI
TPUTOHOMETPHUYECKUX (PYHKIUH B IPOU3BEACHUE U TIPOU3BEICHUS
B CyMMY u MNPUMCHCHUC npu BBIYUCIICHUHU 3HAYCHUA
TPUTOHOMETPHUYECKOTO BBIPAKEHUS M YIIPOIICHHUS €T0.

O3HakOMJIEHME CO CBONCTBAMH CHUMMETPUU TOYEK Ha
€IMHUYHON OKPYXHOCTH M TPUMEHEHHE WX IS BbIBOa (hopMy
IMMPUBCACHUA

IIpocreiimme
TPUTOHOMETPHYECKHE
YPaBHeHMS U HepasenHcmea

Pemenne mno ¢opmynaM U TPUTOHOMETPUUYECKOMY KpPYT'y
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[Ipumenenne OOMMX METOJOB pEUICHUS  ypaBHCHHI
(mpuBeneHNE K JMHEHHOMY, KBaJpaTHOMY, METOJ Pa3JIOKEHUS Ha
MHOXUTEIH, 3aMEHBI MIEPEMEHHOIN) pu pereHnn
TPUTOHOMETPUUECKUX YPaBHEHUI.

YMeHue oOTMedarb Ha Kpyre pemeHus MPOCTEUIINX
TPUTOHOMETPUUECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
APKTAHTeHC YUCIa

O3HakomIIeHHE c HOHSATHEM 00paTHBIX
TPUTOHOMETPUUYECKUX (PYHKLIUH.

N3ydyenne  ompenesneHUd  apKCUHycCa,  apKKOCHHYCA,
apKTaHTeHca 4ucia, (HOpMYyIHMpPOBAaHHME UX, H300paXKeHHE Ha
eIMHUYHOI OKPYKHOCTH, IPUMEHEHHUE IIPH PEIICHUH YPaBHECHHUN

®YHKIIMHU, UX CBOMCTBA U TPA®UKH

DyHKIHH.
IlonsiTie 0 HempepbIBHOCTH
byHKkun

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

O3HakomiieHHME ¢ TOHATHEM TIpaduKa, OIpeaeseHHe
NPUHAUISKHOCTH TOYKU Tpaduky ¢GyHKuuu. OnpeneneHue 1o
dopmyne mpocTeimiei 3aBUCMMOCTH, BHIa ee Trpaduka.
Bripaxkenue no popmyiie oaHOM epeMEeHHON Yepe3 Ipyrue.

O3zHakoMieHHE C OIpeieIIEHuEM ¢byHKIMY,
dbopMyIupOBaHHE €TO.

Haxoxnenne oOnactu ompeneneHuss ¥ o0jJacTu 3HAUYEHUH

byHKIUHA

CBoiicTBa pyHKIHH.
I'padpuueckas
HHTEepNpeTanus.
IIpumepnbl
(pyHKIIHOHAIBHBIX
3aBHCHMOCTE

B pPeaJIbHbIX
npoueccax u siBJICHUsIX

O3nakomieHue c npuMepamMu (G YHKIIMOHATBHBIX
3aBHCHMOCTEH B peaJIbHBIX MPOLIECCaX U3 CMEXHBIX JUCLHUILINH.

O3HakoMJIeHME C  J0Ka3aTeJbHbIMU  PACCYXKJICHUSIMHU
HEKOTOPBIX CBOWCTB JIMHEWHOW ¥ KBaJAPaTUYHOW (YHKIIHHA,
MPOBEJICHUE  HUCCICIOBAHUS JIMHEMHOM, KYCOYHO-JIUHEWHOM,
JIPOOHO-JIMHEWHOW W KBaApaTHYHOW (YHKIMH, TOCTPOCHUE UX
rpa¢pukoB. Iloctpoenne U uyTeHue rpaduKoB  (GYHKUIUH.
WccnenoBanne GyHKITNN.
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CocraBnenue BHJIOB (YHKIHMH 1O JaHHOMY YCIOBHIO,
pelIeHne 3a1a4 Ha YKCTPEMYM.
Brimonaenne npeobpazoBanuii rpaduika GyHKIHN

Oo0paTHble pyHKINH

Wzyuenue nouamus obpamuoii (hynkyuu, onpeaeacHue Buaa
U nocmpoeHnue epaguxka oOpamHol GYHKYuU, HAX0MCOeHUue ee
obracmu onpedenenus u obaacmu 3Havenuil. llpuMeHeHue
CBOMCTB (DYHKITMH TIpH HCCICIOBAHWW YpPaBHCHUN W PEIICHUU
3a/1a4 Ha SKCTPEMYM.

O3HaKOMJICHUE C TIOHITHEM CIIOKHOW (PYHKITUN

CreneHHble,
NOKa3aTeJIbHbIe,
Jorapupmuueckue H
TPUTOHOMETPHUYECKHUE
pynxuun.

OoOpaTHbIe
TPUTOHOMETPHYeCKHUe
byHkuun

Brruncnenue 3HaueHuid QyHKIUN IO 3HAYEHUIO apryMeHTa.

Onpenenenue TMONOXKEHUS TOYKM Ha rpaduke Mo ee
KOOpJMHATaM U Ha00OpOT.

Hcnonb3oBaHne CBOMCTB (DYHKIIUN JIJIs1 CPAaBHEHUS 3HAYCHUI
CTeTeHEeH U Jorapu(moB.

[TocTtpoenue rpadUKOB CTENEHHBIX M JIOTApUPMUIECKUX
GyHKUINHA.

Pemennie nokasaTenpHbIX U JorapuMUUECKUX ypaBHEHUHN U
HEPABEHCTB [0 U3BECTHBIM aJITOPUTMAaM.

O3HaKOMJIEHHE C TOHSITUEM HEMPEPHIBHOW MEPHOIMYECKON
¢ynkunu, QopMynupoBaHHE CBOWCTB CHHYyca M KOCHHYCA,
MOCTPOEHUE UX TPadUKOB.

O3HakoMJIEHHE C TIOHSATHEM TapMOHHMUYECKUX KOJeOaHU
npyUMepaMu FapMOHUYECKHUX KOoJeOaHUM JIsl OMHUCaHUs MPOLIECCOB
B U3UKE U IPYTUX 00JacTAX 3HAHUS.

O3HakOMJIEHHE C TIOHATHEM pa3pbIBHOM MEPHOIUYECKON
¢ynkunu, ¢GopMynHpoBaHHWE CBOWCTB TaHIEHCa W KOTAHIEHCA,
MOCTPOEHUE UX TPadUKOB.

[IpumeneHne CBOMCTB (YHKUMHA JUIsl CpaBHEHHs 3HAUYECHUI
TPUTOHOMETPUUECKUX (PYHKLIMHA, pelIeHHs] TPUTOHOMETPHUUECKUX
YpaBHEHUM.

Ilocmpoenue epaghuxos obpammuvix mMpucoOHOMempuiecKux
@yHKYyull U onpedenenue no 2pagpuKam ux c8oLUcms.

BrimonHeHne npeodpa3zoBanus rpaguKkoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITociienoBaTebHOCTH

O3HaKOMIJICHUE C ITOHATUEM YUCIIOBOH nocCJIICA0BAaTCIIbHOCTH,
crocobamu ee 3a7jaHusl, BBIYUCICHUSIMU €€ YJICHOB.

O3HnakomaeHue ¢ NOHAMuUEM npeoeid nocied08ameabHOCMU.

O3HakOMJIEHME C BBIYUCIEHUEM CYMMBl OECKOHEYHOTO
YHCJIOBOTO psiZla Ha IPUMEPE BBIUMCIEHUS CYMMBI OECKOHEYHO
yOBIBAIOIIEH TEOMETPHUIECKOM TIPOTPECCHH.

Pemenne 3amau  Ha npuMeHeHue (HOPMYIBl  CYyMMBI
OECKOHEYHO YOBIBAIOIIEH T€OMETPHUUCCKON TPOTPECCHH

IIpousBoanas " ee
NpHUMeHeHHne

O3HaKkoOMJIEHHE C TIOHATHEM IPOU3BOIHOM.

N3ydenne u QopMynupoBaHHE €€ MEXaHWYECKOTO |
TE€OMETPUYECKOT0 CMBICHIA, H3YyY€HHE alTrOpUTMa BBIUYUCIICHUS
IPOM3BOAHON HAa MPUMEPE BHIUUCICHNS MTHOBEHHOH CKOPOCTH U
YIIJI0BOTO KO3 PHUIIMEHTa KacaTeIbHOM.

CocraBneHre ypaBHEHUs KacaTelIbHOW B 00IIIEM BHJIE.

VYcBoenue — mpaBun  auddepeHunpoBaHUs,  TaOIHIIBI
NPOM3BOAHBIX  DJIEMEHTAPHBIX (yHKUMH, TpUMEHEHHE IS
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muddepennpoBanusi  GYHKIHUA,  COCTaBIECHUS  YpaBHEHUS
KacaTeJIbHOM.

N3yuenne TeopeM O CBA3M CBOWCTB (PYHKIIMH H
IPOM3BOIHON, (POPMYIHPOBKA UX.

[IpoBenenne ¢ TOMOINIBIO MPOU3BOAHOM HCCIETOBAHUS
dyHKLIMY, 3a1aHHON (POPMYIIOH.

VYcraHoBNeHNE CBSI3U CBOMCTB (DYHKIIMHM M TIPOU3BOJIHOMN IO
uX rpapukam.

[IpumeHeHre TPOU3BOMHOW ISl pElIeHUs 3ajJad  Ha
HAXOXJICHHE HauOOJbIIEero, HAUMEHBIIETO0 3HAYeHUS W Ha
HaXO0XJIEHHE IKCTpeMyMa

ITepBooOpa3Hasi u MHTerpaJ

O3HakoMJICHHE C TIOHATHEM HHTErpaia 1 nepBooOpa3Hoi.

N3yuenune mpaBuiia BEIYUCIECHUS TEPBOOOPA3HON U TEOPEMBI

Herotona— JleliOHua.

Pemenue 3amad Ha CBsI3b MEPBOOOPA3HON U €€ MPOU3BOTHOM,
BBIYHMCIICHHE NIEPBOOOPA3HOI I TaHHOM (DYHKIIHH.

Pemenuie 3a1a4 Ha MpUMEHEHUE UHTErpajia s BEIYUCICHUS
bU3MYECKUX BEIMYMH U TUTOIIaIeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI

YPaBHEeHHUI

HepaBenctBa m cucreMbl
HepaBeHCTB c ABYMS
nepeMeHHbIMHU

O3HakOMJIEHWE C MPOCTECUIINMHU CBEACHUSIMU O KOPHAX
anreOpanyeckuxX  ypaBHEHUH,  TOHATHSAMHM  HMCCIEIOBAHUS
YpaBHEHUH U CUCTEM ypaBHEHHIA.

N3yueHne TeopuM paBHOCHIBHOCTH YpPAaBHEHUHM U €€
npuMeHeHnsd. [loBropeHme 3amucu  peleHUs  CTaHAAPTHBIX
ypaBHEHHI, IPUEMOB MTPeoOpa30BaHusl ypaBHEHUN JJIsl CBEICHUS K
CTaHIaPTHOMY YPABHCHMIO.

Pemenue paloHalIbHbIX, UPPALMOHAIIBHBIX,
MIOKAa3aTeNbHBIX U TPUTOHOMETPUYECKUX YPABHEHUM U CUCTEM.

Hcnonp3oBaHue CBOWCTB W TpapukoB (QyHKUWH a7
pemieHns ypaBHeHUH. [10BTOpEeHHE OCHOBHBIX IPUEMOB PEIICHHUS
CHUCTEM.

Pemienne ypaBHEHHMI C TPUMEHEHHUEM BCEX MPHUEMOB
(pa3nokeHusT Ha MHOXXUTENM, BBEJCHHUS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, TpahuuecKoro MeTo1a).

Pewenne cucreM ypaBHEHM C INPUMEHEHUEM pPa3IU4YHBIX
CI0CO0OB.

O3HakomJIeHHE C OOIIMMHU BOIPOCAMH PEIICHHs] HEPAaBECHCTB
U HCIOJIb30BaHUE CBONCTB M rpad)uKoB (YHKUMH MpPU pEIICHUH
HEPABEHCTB.

PenieHre HEpaBEHCTB M CHCTEM HEPABEHCTB C IPUMEHEHUEM
pa3IMYHBIX CIOCOOOB.

[IpuMeHEeHHEe MAaTEMaTUYECKUX METOJNOB U1  PELICHHUS
COJepKATENbHBIX 337a4 W3 pPA3IUYHBIX o0OjacTeil Hayku u
IPAKTUKU. MHTEepnpeTnpoBaHue pe3yabTaTOB C YYETOM PEaabHBIX
OTpaHUYECHUN

3JEMEHTBI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN 1

CTATUCTUKH
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OcHOBHBIE NOHATHSA
KOMOUHATOPHKH

W3ydyenue mnpaBuia KOMOMHATOPUKM M NpPUMEHEHHE MpHU
pelIeHn KOMOMHATOPHBIX 3a/1a4.

Pemenne koMOMHATOPHBIX 3a7ad METOJOM Tiepedbopa U 1o
MpaBUITy YMHOKECHHUSI.

O3HakomieHne c MOHATUSAMHU KOMOMHATOPHKHU:
pa3MeNIeHUsIMHU, COYCTAHUSMH, MEPECTAHOBKAMH U (HOopMyliaMu
JUISl UX BBIYUCIICHUSI.

OObsicHeHHEe W TpUMEHeHUue QOpMyn HJsi BBIYUCICHHUS
pa3MeIleHN, TEPECTAHOBOK U COYETAaHUI MPU PEIICHHUH 3a]1a4.

OznakomieHue ¢ OuHOMOM HBIOTOHA M TPEYrOIHLHUKOM
[Tackass.

Pemenue npakTrueckux 3agad ¢ UCHOJIb30BAHUEM MOHSATUN
U TIPaBUJI KOMOMHATOPUKH

DJIeMeHTHI TeOpHuH

I/I3yquHe KJIACCUYCCKOro  OomnpcACiICHUsA  BCPOATHOCTH,

BepPOSITHOCTEM CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.
PaccmoTpenue npUMEpOB  BBIUUCICHUS  BEPOATHOCTEH.
Pemenue 3aay Ha BEIYUCICHUE BEPOSTHOCTEH COOBITHIT
IIpeacraBiienune O3HakoMJIEHUE C MPEJCTaBICHUEM YUCIOBBIX JAHHBIX U UX
JAHHBIX (Tabamupbl, | XapaKTepUCTUKAMU.

AMarpamMmbl, rpagukn)

Pemenne mnpakThyeckux 3azad Ha OOpPaOOTKY YHCIOBBIX
JIAHHBIX, BBIYUCIICHHE UX XapaKTePUCTUK

I'EOMETPUA

IIpsiMble ¥ MJI0CKOCTH
B IPOCTPAHCTBE

@opMynHpOBKa M MNPUBEACHUE JI0KA3aTEIbCTB MPU3HAKOB
B3aMMHOT'O PACIIONIOKEHHSI MIPSMBIX U TIOCKOCTe!. PacnosHaBanue
Ha YepTexax M MOJACNAX PA3IUYHBIX CIy4aeB B3aWMHOIO
PacmoJIoKeHusI MPSAMBIX U TUIOCKOCTEH, apryMEHTHPOBAHUE CBOMX
CYKIECHUM.

@opMyJIMPOBAHUE OMNPEACICHU, NPU3HAKOB M CBOWCTB
napajuieIbHbIX U NMEPIEHIUKYISPHBIX MIOCKOCTEHN, IBYTPAHHBIX U
JIMHEWHBIX YTJIOB.

BrinonHeHue mocTpoeHus yriioB MEXIy MPSMbIMU, TPSMOI
U IUIOCKOCTBIO, MEXIy IUIOCKOCTSMHM 10 ONHCAaHUIO U
pacro3HaBaHue UX Ha MOJAECIISX.

[IpuMeHeHrne TPU3HAKOB U CBOMCTB PACHOIOKEHUS TMPSIMbBIX
U TJIOCKOCTEH MpHU pEeIIeHUH 3a/a4.

N300paxeHne Ha pUCYHKAaX U KOHCTPYUPOBAHHE HAa MOJIETISX
NEePHEHAUKYISIPOB M HAKJIOHHBIX K IIJIOCKOCTH, TMPSMBIX,
NapauIeIbHBIX MIOCKOCTEH, YIJIOB MEXY MPSIMOM U TIOCKOCTHIO
¥ 000CHOBaHUE IMTOCTPOCHUSI.

Pemennie 3aau Ha BBIYMCICHHE T€OMETPUUYECKUX BEITHUHUH.
OnucbiBaHUE PACCTOSIHUSL OT TOYKH JI0 TUIOCKOCTH, OT MPSAMOU J0
IUIOCKOCTH, MEXAY IUIOCKOCTSIMHU, MEXKIY CKpPEUUBAIOLIUMUCS
PSIMBIMHU, MEXKTY TTPOU3BOJIBHBIME (PUTYpaMU B TIPOCTPAHCTBE.

@opMynUpOBaHUE U JOKa3blBAaHHE OCHOBHBIX TEOPEM O
pacCTOSIHUAX (TEOpeM CYIIECTBOBAHHUS, CBOICTBA).

N3o00paxeHne Ha yepTexkax U MOJAENAX pACCTOSHUA U
o0OCHOBaHME CBOMX CyxJaeHuil. OmnpenereHue W BbIYUCICHHE
paccTtossHuid B mpocTpaHcTBe. [Ipumenenue ¢GopMyn u Teopem
MJIAHUMETPUH JIs1 PEIICHUS 3a/1a4.

O3HaKkoMJIEHHE C MOHSITHEM napasuieIbHOTO
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MPOEKTUPOBAHUS M €r0 CBOMCTBaMU. Popmynuposanue meopembl
0 naoWaAoU OPMO20HANLHOU NPOEKYUU MHO20Y20NbHUKA.
[Ipumenenue Tteopuu s OOOCHOBAaHUS TOCTPOCHHH |
BBIUMCIICHUM.
ApryMEHTHpOBaHHWE CBOMX CYXIECHHMH O  B3aMMHOM
PacONI0KEHUU POCTPAHCTBEHHBIX PUTYD

MHOrorpaHHuKH

Onncanne W XapakTepUCTHKA  pa3IMYHbIX  BUJOB
MHOT'OIPAHHUKOB, IEPEUUCIICHUE UX DJIEMEHTOB U CBOMCTB.

N300paxeHre MHOTOIPaHHUKOB M BBITIOJIHEHUE MTOCTPOCHUS
Ha N300paKeHUAX ¥ MOJAEISIX MHOTOIPaHHUKOB.

Beluncienne  JTMHEHHBIX ~ 3JIEMEHTOB U YIVIOB B
MPOCTPAHCTBEHHBIX KOH(QUTYpAIMsIX, apryMEHTHPOBAHHE CBOUX
CYKIECHUM.

XapakTepucTuka H H300pKEHUE CEUCHUS, pa38epmKu
MHO202PAaHHUKO8, BBIUACIICHUE TIJI0IAAEH TOBEPXHOCTEMN.

[loctpoenne mpocrefimmx  ceyeHHd KyOa, TMPHU3MBI,
nupamuibl. [Ipumenenne GakToB U CBEACHUI U3 JIAHUMETPHUU.

O3HakoMJIeHWE C BUJAMU CUMMETPUH B MPOCTPAHCTBE,
dbopMyIUpOBaHUE ONpPENEICHU © CBOWCTB. XapaKTEPHUCTHKA
CUMMETPHUU TN BPAILLIEHUS] © MHOTOTPAaHHUKOB.

[IprMeHeHne CBOMCTB CUMMETPUH MPH PEIICHUH 3a]1a4.

Hcnonb3oBanne MpuoOPETCHHBIX 3HAHUN JIJISI UCCIICIOBAHUS
Y MOJICJIMPOBAHUS HECJIOKHBIX 3a7a4.

N300pakeHne OCHOBHBIX MHOTOTPAaHHUKOB M BBITIOJHEHUE
PUCYHKOB IO YCIIOBUSM 3a7a4

Tena 1 moBepXHOCTH
BpalleHHsA

O3HakoMJIEHHE ¢ BUJAMU TeJ BpalleHus, (OpMyJIHpOBaHHUE
WX OMpPEICIICHUH U CBOWCTB.

DopMyIHpPOBAHKE TEOPEM O CEUEHUHU Iapa MIOCKOCThIO U
TIJIOCKOCTH, KacaTeIbHOM K cdepe.

XapakTepucTuka W U300paKCHHWE TeNn BpalICHHs, UX
pa3BEPTKH, CCUCHHUS.

Pemenue 3ana4 Ha MOCTPOCHUE CEYEHUM, BBIYMCIIEHUE IJIMH,
pacctosiHui, yriaoB, Iuiomanei. I[IpoBeneHue pokazaTeIbHBIX
paccyXIeHHI npu pelIeHUH 3aa4.

[IpruMmeHeHre CBOMCTB CHMMMETPHUHU IMPU PEIICHUU 3a7ad Ha
TCJla BpaH_IeHI/IH, KOMGI/IHaI_[I/IIO TCII.

N300pakeHrEe OCHOBHBIX KPYIJIBIX TE€1 U BBITTOJHCHUE
PHUCYHKA 0 YCIOBUIO 3a7a4u

HN3MepeHusi B reoMeTpuu

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

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

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

N3yuenne  QGopMyn  myis  BBIUMCICHHUS  IUIOMIAACH
MOBEPXHOCTEW MHOTOIPAHHUKOB U TEJ BPAILCHHUS.

O3HakoMJIGHHME C  METOJOM  BBIYHCICHUS  ILIOIIAIH
MOBEPXHOCTHU CEpBHI.

Pemienne 3amad Ha BBIYMCIICHUE IUIONIAACH MOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ
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Koopannatsl 1 BeKTOPbI O3HakoMJIEHUE C TIOHATHEM BEeKTOpa. M3ydueHue nekaproBoit
CUCTEMBI KOOPJMHAT B MPOCTPAHCTBE, MOCTPOEHUE IO 3aJaHHBIM
KOOpJIMHATAM TOYEK M IUIOCKOCTEW, HAaxO0XKJIEHHE KOOPIHMHAT
TOYEK.

Haxoxnenue ypaBHEHUM OKPYXHOCTH, CeEpbl, IIIOCKOCTH.
Brruncnenue paccTosHUN MEXKy TOYKAMH.

N3ydyeHnne  CBOMCTB  BEKTOPHBIX  BEJIMYMH,  MPaBUI
pa3lioKEHUsT BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPaBUI
HaxOXKJIEHUs KOOPJMHAT BEKTOpAa B MPOCTPAHCTBE, MPABUII
JIEHCTBUN C BEKTOPAMH, 3aJaHHBIMA KOOpAUHATAMHU.

[IpruMmeHeHrne Teopuu MpHU PEIICHUH 3aJad Ha JEHCTBUS C
BEKTOpaMH. l3ydeHue CKalsIpHOrO NPOU3BEAEHUS BEKTOPOB,
BEKTOPHOTO YypaBHEHHUsI MNpAMOM U TUIOCKOCTU. I[IpuMeneHue
TEOpUH TMPU pEUICHUW 3a7ady Ha JEHUCTBUS C BEKTOpamu,
KOOPJMHATHBIA METOJI, TPUMEHEHUE BEKTOPOB Il BBIYUCIICHUS
BEJIMYMH YIJIOB U PACCTOSTHUMU.

O3HakoMJIEHHE C JOKA3aTeIbCTBAMU TEOPEM CTEPEOMETPUU
O B3aUMHOM pACIOJIOKEHUU TMPSAMBIX U IUIOCKOCTEH C
VICIIOJIb30BAaHUEM BEKTOPOB

4. YCJIOBUs1 PEAJIM3ALIMA ITPOT'PAMMBbI OBIIEOBPA3OBATEJBbHON
YYEBHOU JUCIIUITJIMHbI

4.1. TpeOboBaHUsI K MUHUMAJIbHOMY MAaTEPUAIbHO-TEXHUYECKOMY O0ecIeYeHH 10

Peanuzanus nporpaMMel TpeOyeT Hanuuue kabuHera MaTeMaTUKH.

OoOopynoBanue kabuHera MareMaTHKU:

AynroBu3yaJIbHBIH KOMIUIEKC [T yueOHoro mporecca: Buaeonpoektop PLC-XF70 - 1; skpan
motopusoBanHbiii  300/400 MW, wunTepakTtuBHas gocka ActivBoard+2; akyctudeckas cuctema
muHerHbld MaccuB Bosch LBC 3210/00; xommbiotep omeparopa ¢ BbIkaTHbIM JKK-nucrueem; 17"
(cTolika); mocka MapkepHas; KanbKymaTopel — 13; pabounx mect — 130; medarHbIe/JIEKTPOHHBIE
JIEMOHCTPAIMOHHBIE TOCO0Us, yueOHO-METONUYECKHE TOCOOUS B DIIEKTPOHHOM/TICUATHOM BUJIE

4.2. UadopmanuonHoe odecrieyeHne 00ydeHust
IlepeyeHb pexomMeHAyeMbIX Yy4YeOHBIX H3AaHW, WHTepHeT-pecypcoB, IONOJHUTEIbHOMN

JIUTEPATYpPhbl

OcHOBHbIE HCTOYHHKMH:

1. HanasH, A.A. MaTtematuka: yueOHuk mis crya. yupexa. CITIO/A.A. Jlanass. - 3-e u3. -
M.: ®opywm, 2017.

2. boromonor, H.B. Maremaruka: yueOuuk mis cryn. yupexna. CIIO/H.B.boromoros. -
M.: FOpaiir, 2017.

3. boromonogr, H.B. Maremaruka. 3amaun ¢ pemenusmu. B 2 1.: yuebHOE mocoOue s
crya. yupexa. CITO/H.B.boromornos. - M.: FOpaiit, 2017.

4. KpyroBa, 1.A. MaTemaTrka B TabauIax u cxemax: yueOHOE TOcOOue IS IITKOJTbHUKOB
u abutypuentos/M.A.Kpyrosa, A.C.Kpyrosa. — CII6.: Bukropus mmoc, 2015.

5. SlumeneB, JI.T. Maremartuka B mnpuMmepax M 3agadax sl MoArotoBku k EID wu

nocryrmienuio B BY3: yueGHoe nocooue/JI.T.Slumenes. - 2-e uzn., nom. - M.: By3oBckuil y4eOHUK:
NHOPA-M, 2016.

I[OIIOJIHP[TCJILHLIC HCTOYHUKMU:

1. Anrebpa u Hauama Marematudeckoro aHammsa. 10-11 xmaccel. ba3oBeiii ypoBeHB:
y4eOHHK 151 001meoopazoBaTenbHbIX yupexaeHuit/I1.A.Amumos, FO.M.Konsrun, M.B. TkaueBa u ap.
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- M.: IIpocsemenue, 2013.

2. boromonog, H.B. I'eomeTrpus: yaeOnux mis cryn. yapexa. CIIO/H.B.boromonos. - M.:
IOpaiir, 2017.

3. boromonoB, H.B. IlpakTtuueckme 3aHsATHS 1O MareMmaTuke: ydeOHoe mocodue/
H.B.boromoios. - 10-e u3a. — M.: Beicias mikona, 2009.

4. I'puropreB, C.I'. Maremaruka: ydeOHuk mis crya. yupexna. CIIO/C.I'.I'puropses,
C.B.1Boinruna. - M.: Akagemus, 2014,

5. I'ycak, A.A. Maremaruka: mocobue-penetutop/ A.A.I'ycak, I'.M.I'ycak,
E.A.bpuunkosa. - MH.: TerpaCucremc: Tetpanut, 2013.

6. Kucenes, A.Il. 'eomerpus: yaeonuk / A.Il. Kucenes; mon pen. H.A. I'naronesa. - M.:
®usmaraur, 2013.

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

Mup u obpazoBanue, 2013.

HNuTepHeT-pecypcen:

1. Exponenta.ru [DnexTpoHHBI pecypc]: oOpa3oBaTeIbHBI MaTEMaTHYECKUA CaMT. -
Pexxum noctyna: www.exponenta.ru, CBOOOTHBIH.

2. Math24.ru. Maremaruuecknii  aHanmu3  [DJEKTPOHHBIH  pecypc]:  00pa3oBaTeIbHBIN
MaTeMaTHYeCKui calT. - Pexxum nocryma: www.math24.ru, cBOOOAHBIH.

3. Marematuka [DJEKTPOHHBIM pecypc]: DSJIEKTPOHHBIM y4eOHBIM KOMILIEKC st
MIKOJIBHUKOB/ OTKPBITHIN KoJIe K. - Pexxum nocrymna: http://www.mathematics.ru/, cBOOOJHBIH.

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIEOBPA30OBATEJIbHOU YYEBHOU JUCIIUITJIMHbI

KoHTposib U omeHKa pe3ylbTaToB OCBOCHUS 0011e00pa30BaTeIbHON Y4€OHON JAMCIUIUTMHBI
OCYILIECTBIISIETCSl IIPENoJaBaTelieM B IIPOLECCE NPOBEACHMS NPAKTHUUECKUX 3aHATUN, IPOBEpKE
JIOMAIIIHUX 3a/1aHUH, TECTUPOBAHUS, a TAKXKE OLICHKH BBIIIOJIHEHUS 00YYarOIUMUCS CaMOCTOSITENbHBIX
paboT, WHAMBHUIYyalbHBIX 3aJaHM, NPOEKTOB, uccienoBaHuid. IIpomexyrounass aTTecTarus
IPOBOJIUTCS B (hOpME IK3aMeHa.
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