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Pabouass mporpamma oOmieoOpazoBarenbHoi yueOHou mucummuinael OYJ[.04 «Maremarukay
npeJHa3HaueHa uis ocBoeHHst — oOpasoBarenbHOi mporpammbl CIIO Ha 6a3e OCHOBHOTrO OOIIEro
o0Opa3oBaHUs C MOJTyYSHUEM CpeaHero odiero oopasosanus mo cnernuansHoctu 43.02.15 IloBapckoe
U KOHAMTEPCKOe /1eJI0
PaGowas mporpamMma pa3paboTaHa Ha OCHOBE NIPHUMEPHOW TMPOTpaMMBI 00IIE00pa30BaTENILHON
yueOHOH TUCHUIUIMHBI «MaremaTuka: anredpa U Hayajia MaTeMaTHYeCKOTO aHAIIN3a; TEOMETPHS IS
npodeccHoHAIBHBIX 00pa30BaTeIbHBIX OpraHu3anuii aBTopa bammakosa M.U., onoOpernoit ®I'AY
«®UPO» Munobpuayku Poccun, npotokos Ne 3 ot 21 uronst 2015 r.

COCTABUTEJIb — XK.[.T'opoxoBa, npenogaBatens matematuku ['BIIOY BJIATT, C3[
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[NHOACHUTEJIbHAA 3AIINCKA

[Iporpamma o6mieoOpazoBatenbHol yueOHoM nucturuinHbel OV J[.04.«MatemaTuka
MpeHa3HavYeHa JJIsl U3y4YeHHUs] MaTEeMaTUKU B MPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX
opranmzauuax CIIO, peanusyroomux o0Opa3oBaTelbHYI NPOrpaMMy CPEIHEro oOIIero
oOpa3oBaHus B Mpeeraax OCBOEHHUS OCHOBHOM mpodeccroHaibHOM 00pa3oBaTebHON
nporpammel CIIO (OIl CIIO) Ha 06a3e OCHOBHOro o00mIero oOpa3oBaHUs IpU
MOJTOTOBKE KBATU(PUIIMPOBAHHBIX Pab0OYMX, CIYXKAIIMX W CICIHAIUCTOB CPETHETrO
3BEHa.

[Iporpamma pazpaborana Ha ocHoBe TpeOoBanuit DI'OC cpennero oOiero
o0pa3oBaHus, MPEABIBISIEMbIX K CTPYKTYpE, COIAEPKAHUIO U pe3yJbTaTaM OCBOCHUS
yueOHou auciuruinabl OYJ[.04.«MaremaTukay, B COOTBETCTBHHU ¢ PekoMeHmarusMu
[0 OpraHu3aliM TMOJY4YeHHUs CpeJHero oOIiero oOpa3oBaHUs B Ipejesiax OCBOEHUS
o0pa3oBaTeIbHBIX MPOrpamMM CpeaHero npodecCHuoHANbHOrO 0o0pa3oBaHUs Ha Oaze
OCHOBHOTO  o0miero oOpa3oBaHus C  ydyeToM  TpeOoBaHH  (eaepabHbIX
rOCYJapCTBEHHBIX O00pPa30BaTENbHBIX CTAHAAPTOB M TOJIydyaeMoW mpodeccuu uiu
CHEIUANBbHOCTU CpeAHero npodeccruoHamsHoro obpazoBanus (mucbMo JlemaprameHTa
rOCYJapCTBCHHOW TIOJIMTUKA B cdepe mnoarotopku padbouunx kaapos u JI1O
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Copnepxxanue mnporpammbl OV .04 «MartemaTuka» HampaBiIe€HO Ha JOCTUXKEHHUE
CIEYIOIIMX LeJe:

* obecniedyeHre cOPMUPOBAHHOCTH IMPEACTABICHUIA O COIMAIBHBIX, KyJbTYPHBIX U
UCTOPHUYECKUX (PaKTOpaX CTAHOBIICHUS MaTEMAaTHKH;

* obecnieueHne  C(OPMHUPOBAHHOCTH  JIOTUYECKOTO,  aNTOPHUTMHUYECKOTO |
MaTeMaTHYECKOTO MBIIIICHUS;

* obecrniedyeHre CPOPMUPOBAHHOCTH YMEHUW MPUMEHSTH MOJYYCHHBIC 3HAHUS IPH
pCIICHUH Pa3InIHbBIX 33134,

* obecrnieueHre choOpMUPOBAHHOCTH MPEACTABICHUNM O MaTeMaTHKE KaK YacTH 00IIe-
YeJIOBEYECKON  KYJIbTYpPhl, YHUBEPCAIHHOM SI3bIKE HAYKH, TO3BOJIAIOIIEM
OTHCHIBATH U U3Y4aTh pealbHbIC MPOIECCHI U SIBICHHUSI.

B mporpammy BKJIIOYEHO COAEp)KaHWE, HANpPaBICHHOE Ha (OPMUPOBAHUE Y
CTYJICHTOB KOMITICTCHITUH, HEOOX0MuMBIX sl KadectBeHHOro ocBoeHus OIl CITO Ha
6a3e OCHOBHOTr'O OOIIET0 00pa30BaHUs C MOJYYCHHEM CPEIHEro OOIIero oOpa3oBaHUs;
MPOrpaMMbl TIOJITOTOBKH KBaJIU(DHUITUPOBAHHBIX Pa0OUYMX, CIy)KAIIUX; TPOTPAMMBI
MoAroToBKH crienaiuctoB cpeanero 3seHa (IITTKPC, ITTICC3).

ITporpamma yueOHoM aucuuminabl OV /.04.«MatemaTukay SBISETCS OCHOBOM JJIst
pa3paboTku pabodynx MporpaMM, B KOTOPHIX MpodecCHOHambHbIE 00pa30BaTEIbHbBIE
OpraHu3alliy, peaju3yiolme o00pa3oBaTeNbHYI0 MPOrpaMMy CpPEIHEro oOIIero
obpazoBanus B mpeaenax ocBoeHus OIl CITO na 6a3e oCHOBHOT0 00111€eT0 00pa3oBaHMs,
YTOUHSIIOT COJE€pKaHuEe Y4eOHOro Marepualia, MOCIeJ0BATEIbHOCTh €ro H3y4YeHUs,
pacripe/ielieHue y4eOHbIX 4acoB, TEMATUKY peepaToB, BUAbl CAMOCTOSITEIbHBIX PadoT,
YYUTBIBas CHEeMU@UKY TMporpaMM TMOATOTOBKHA KBAIM(UIIMPOBAHHBIX PpabOUHX,



CIy)KalllUX ¥ CHEIHaJUCTOB CPEAHETO 3BEHa, OCBaMBaeMoil mpodeccun Win
CHEIMaTbHOCTH.

[Tporpamma MOXKET WCIIOJIB30BaThCS JIPYTHMH npodeccCuoHaTLHBIMU
0o0pa30BaTeIbHBIMUA OpPTaHU3ALUSIMHU, PEATUIYIOMUMUA O00pA30BATENBbHYIO MPOTPAMMY
cpeaHero obuiero obpazoBanusi B npenenax ocBoenust ocHoBHOU OII CIIO na 6aze
ocHoBHOTO 00111eT0 00pazoBanus (IIIIKPC, TITICC3).

1.IIACIIOPT PABOYEN ITPOI'PAMMBI

1.1. Obnacme npumenenus paboueirt npozpammel: peanu3aluss OCHOBHOU
npodeccuoHanbHo oOpazoBaTenbHON mporpammbl CITO Ha 6a3e OCHOBHOTO OOLIEro
o0pa3oBaHUsl C OJHOBPEMEHHBIM IOJIYYEHHEM CpPEIHEro oO0IIero oOpa3oBaHUs U B
coorBetctBUM ¢ PI'OC CIIO nmo cnenumaneHoctn CIIO 43.02.15 IloBapckoe u
KOHAUTEPCKOE JEO.

Pabouas nporpamma ydueoHom aucuurmmunabl OV J1.04.«MaTtemaTukay sSBISIETCS 4aCcThIO
IporpaMMbl TOATOTOBKM crnenuaiuctoB cpeanero 3BeHa (IIIICC3) mno pganHo#
CHEeIUaNIbHOCTH W pa3paboraHa Ha ocHoBe TpeboBanuii OI'OC cpennero o61Iero
o0pa3oBaHus, TPEABIBISIEMBIX K CTPYKTYpPE, COJCPKAHUIO U pPe3yibTaTaM OCBOCHHS
yueOHo mucturmiiabl OV [1.04.«MaremaTukay, 1 B COOTBETCTBUU ¢ PekomeHmanusamu
[0 OpraHu3allK TOJYYEHHUs CpPEeIHEero oOmiero oOpa3oBaHusi B Mpeleiiax OCBOCHUS
o0Opa3oBaTeIbHBIX MPOTpaMM CpEeIHEro MpoQecCHOHANBLHOTO 00pa3oBaHUs Ha 0ase
OCHOBHOTO 00111eT0 00pa30BaHUs C Y4eTOM TpeOoBaHUM (heliepanibHBIX TOCYAAPCTBEHHBIX
o0Opa3oBaTeIbHBIX CTAHAAPTOB U MOJy4aeMol podeccun WK CHEelUaIbHOCTH CPETHErO
npodeccruoHanbHOro oopa3zoBanus (MuckMo JlemapraMmeHTa rocy1apcTBEHHON MOJUTUKH
B cepe moaroroBku padbouux kaapo u IO Munobpuayku Poccun ot 17.03.2015 Ne
06-259).

Pa3paborana Ha OCHOBE MPUMEPHOW MPOTrpaMMbl 00IIEOOPA30BATEIIBHON YYEOHOM
mucimIuinebl «MarteMatuka: anrebpa ¥ Hayala MaTeMaTHYECKOTO aHallh3a; TeOMETPHI»
U1 TIpoheCCHOHANBHBIX  00pa3oBaTeIbHBIX OpraHu3anuii aBropa bammakoBa M.U.,
onmoopennont  OI'AY  «®UPO» Munobpuayku Poccuu, 2015, ¢ yderom
€CTECTBEHHOHAYYHOT'0 MPO(IIIsI oJTydaeMoro npodhecCHOHAIBHOTO 00pa30BaHuUs.

1.2 MecTo y4eOHOMH NMCUUIIMHBI B Y4eOHOM IJIaHE

VYyeOuas IUCHUILINHA OV ]1.04 «MatemaTuka BXOIHUT B COCTaB
o01reo0pa3oBaTeIbHBIX  yUYEOHBIX JHUCHHUIUIAH, (OPMHPYEMBIX U3 00S3aTEIbHBIX
npeameTHbix obmacteir ®I'OC cpemnero oOmiero oOpa3oBaHUs, ISl CHEIHMAIBHOCTEH
CIIO ectecTBEeHHOHAYYHOTO TPOUIIS.

1.3 Pe3yJbTaThl OCBOEHUS Y4€OHOM JUCHHUILINHBI

B pe3ynbpTate ocBOeHMS y4eOHOM JUCIUIUIMHBI 00yYalOMUICs TOIKEH YMETh.
e BoIMoMHATE  TOXIECTBEHHBIE MPEoOpa3OBaHUS BBIPAKECHUM, COJEpIKAIINX
CTETICHHBbIE, TIOKa3aTelIbHbIE, JIOTapUu(PMUUECKHUE W  TPUTOHOMETPUYECKHUE
BBIPAKEHUS.



o Ctpouth Tpaduku CTENEHHOW, TMOKa3aTeJbHOU, JIOrapuPMHUUYECKON U
TPUTOHOMETPUUECKUX (QYHKIIUH.

o Pemmate mpocreiiiiiie ypaBHEHUS M HEPABEHCTBA, COJEpKalllU€ CTEMCHHbIE,
MOKa3aTeIbHbIE, JJOrapu(pMUUIECKHUE U TPUTOHOMETPUUECKUE (DYHKITUU.

« 3o0Opaxath reomeTpudeckue (PUrypsl Ha YepTek e U MPOU3BOAUTH MPOCTEHUIIINE
MMOCTPOCHHUSI Ha TIJIOCKOCTH.

e BoimonuaTh omepanMu HajJ BEKTOpaMHU U TOJIH30BAaTbCSl CBOMCTBAMM ATHUX
OIEepALUN.

B pesynbrare ocBoeHUs1 y4eOHOM TUCIUIUTMHBI O0yJarOITUNCS T0KEH 3HATh!

e CBOICTBA apU(METUIECKOTO KOPHSI HATypaJIbHOW CTETICHU;

e CBOICTBA CTEIECHU C PAllMOHAIILHBIM ITOKA3aTEeIIeM;

e CBOICTBA JIOTapu(MOB U OCHOBHOE JIOTapU(MHUUECKOE TOXKIECTBO;

¢ OCHOBHBIE TPUTOHOMETpUYECKHE (hOPMYIIBI;

o TAOJIUITY TPOU3BOIHBIX DJIEMEHTAPHBIX (DYHKITUH;

e AKCHOMBI CTEPEOMETPUHU, OCHOBHBIC TOHSTHS M YMETh NPUMEHSITH HUX MPH
pelieHnu 3a1ad

Ilenwro nzyyenus nucuuruiuabl OY (.04 «Marematukay siBnsiercs popmMupoBaHue y
CTYICHTOB OOIMMX ¥ TPOPEeCCUOHATBbHBIX KOMIETEHIIMH, HEOOXOAUMBIX IS
kauectBeHHOTO ocBoeHUs OIl CIIO nHa 06a3e OCHOBHOTrO 00IIEro oOpa3oBaHHS C
MOJIYdEHUEM  CpPEIHEero  o0mero o0pa3oBaHWsi —  MPOTPAMMbl  MOJTOTOBKH
KBATM(UIIMPOBAHHBIX pa0OYMX, CIYKAIIUX, MPOrpaMMBbl IMOJATOTOBKH CIICIIUATMCTOB
cpengero 3Bena (IIIIKPC, TIIICC3), HeoOXOoOUMBIX ISl  OCYIIECTBIICHHS
npodeccroHanbHON JEATEILHOCTH OYIYIIEro CIENHAINCTa Ha OCHOBE OBJIQJICHUS
Co/Iep’)KaHWeM JUCHUIIIMHBL. OOIue 1eau U3Y4YeHUs MaTeMaTUKU TPaJAUIIMOHHO
peaTu3yroTCsl B UEThIPEX HaIlpaBJICHHUSIX — OOIIee MpeacTaBieHue 00 Uaesx U MeTrogax
MaTeMaTHKH, HHTCIJICKTyaJIbHOE Pa3BUTHE, OBJIaJcHUE HEOOXOAMMBIMU KOHKPETHBIMH
3HAHUSMH M YMEHHUSIMHU, BOCIIUTATEIILHOE BO3/ICHCTBHE.

3aoauu no obecneuenuio OOCmMuICeHUs Yyeau.

e ¢opMupoBaHMe TIPEACTABICHUNA O COIMAIBHBIX, KYJBTYPHBIX U UCTOPHUUYCCKHUX
¢dbakTOpax CTaHOBJIECHUS MAaTEMAaTUKHU;

e pa3BUTHE JIOTUYECKOr0, AITOPUTMUYECKOTO U MATEMAaTUYECKOTO MBILIICHUS;

e OBJIAJleHHEe MATEeMaTUYECKUMHU 3HAHUSIMHU WU YMEHUSIMHU, HEOOXOAUMBIMU B
MMOBCEIHEBHOM KM3HU, JJISI U3YYECHUS] CMEXKHBIX €CTECTBEHHOHAYYHBIX AUCLUILIMH Ha
0a30BOM YpOBHE H JUCHUIUIMH TPO(ECCHOHATBHOTO MHKIA, IS MOJyYeHHUS
oOpa3oBaHus B 00JaCTSIX, HE TPEOYIOMUX yrayOJeHHON MaTeMaTHYECKON MOATOTOBKHU
Y IPUMEHEHUS MTOJIYYEHHBIX 3HAaHUI MPU PEIICHUH PAa3INYHbIX 33/1a4;

e BOCNHUTAHME CPEACTBAMM MATEMAaTHUKU KYyJbTYpPbl JIMYHOCTH, TOHUMAaHUs
3HQUMMOCTH MAaTE€MaTHKW [JIi Hay4YHO-TEXHHYECKOro Mporpecca, OTHOILIEHUS K
MaTeMaTHKe KaK K 4acTH OOIIeUeTIOBEYECKON KyIbTYPhI, YHUBEPCATHHOM SI3bIKE HAYKH,
MO3BOJISIOIIEM OMUCHIBATh U U3Yy4aTh peaIbHbIE MPOLECCHI U SBIICHHUS.

Ocsoenue  codepyxcanusa  yuebnou  oucyunaunvt  OY]1.04.«Mamemamura»
o0ecrnieunBaeT JOCTHXKEHUE CTYACHTAMU CIEIYIOUIUX pPe3)ibmamaos:

JAUYHOCHHBIX '



JI1 chopMUpOBaHHOCTE NPEACTABIECHUH O MaTEMATHKE KaK YHHBEPCAIBHOM SA3BIKE
HayKH, CPEJICTBE MOJICIIMPOBAHUS SIBICHUU U TMPOIECCOB, 00 HIESIX U METOJax
MAaTEMATHKH;

JI2 nonumanue 3HAYMMOCTM MATEMATHUKU /IS HAyYHO-TEXHHUUECKOTO IPOrpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHUKE KaK K 4YacTH oOIleueToBeYeCKOM
KyJIbTYpPbl 4Y€pe3 3HAKOMCTBO C HMCTOPHUEN PA3BUTHUS MATEMATUKH, 3BOJIIOLIUEH
MaTeMaTHUYECKUX UJICH;

JI3 pasBurhe JOTMYECKOrO MBIILIEHHS, [POCTPAHCTBEHHOIO BOOOPAKEHHS,
AITOPUTMHUYECKON KYNbTYPhl, KpUTHUYHOCTH MBIIIUICHUSI HA YPOBHE, HEOOXOAMMOM
i Oyaymiei mpodeCcCUOHATBHON ACSITETbHOCTH, JIJISl IPOJOJKeHHUS 00pa3oBaHUs U
caM0o00pa3oBaHus;

JI4 oBnaseHne MareMaTMYECKUMU 3HAHUSAMU M YMEHHMAMH, HEOOXOJMMBIMH B
TIOBCETHEBHOW KHU3HU, JUIsI OCBOCHUS CMEXHBIX €CTECTBEHHOHAYUYHBIX JTUCIUIUINH U
TUCIHILINH MPOo(eCcCHOHATFHOTO LUKIA, U MOydeHUs: 00pa3oBaHus B 00JIACTSX,
HE TpeOyIoMMX yriyOJIeHHON MaTeMaTHYeCKOM MOATOTOBKH;

JI5 roroBHOCTE U cIOCOGHOCTL K 0OPa30BaHUIO, B TOM YMCIIE CaMOOOpa30BaHuUIO, Ha
NPOTSDKEHWHM  BCEH  KU3HW; CO3HATEIBbHOE OTHOIIEHHWE K  HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHIO YCIEITHOW MpodeccHoHAbHOW ©  OOIIECTBEHHON
JeSTENLHOCTH;

.}16 TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOHTGHLHOﬁ, TBOp‘IGCKOﬁ U OTBETCTBEHHOM
JACATCIIBHOCTH,

JI7 roToBHOCTH K KOJUIEKTHBHOW pabOTe, COTPYAHHYECTBY CO CBEPCTHHKAMH B
o0Opa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOH0-HCClIeIOBATEIBCKON, TPOSKTHOM
U IPYTUX BUAAX EATEIbHOCTH,

JI8 otnomenne x npohecCHOHANBHON NEATENLHOCTH KaK BO3MOXKHOCTH YYacTHs B
pCIICHUW  JIMYHBIX, OOINECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIMOHATHHBIX
pooeM;

MemanpeomemHuix:

M1 ymenne caMOCTOATENBHO ONPEAENATh LEIN AEITEIBHOCTH U COCTABIIATH IUIAHBI
JESITEHbHOCTH; CAMOCTOATEIFHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTHPOBATH
JESTENBHOCTD;, HMCIOJIb30BaTh BCE BO3MOXHBIE PECYPChI IS JOCTHKCHUS
MOCTABJICHHBIX IEJIEH M peain3aliiu IJIaHOB JCATEIBHOCTH; BHIOUPATH YCIEIIHBIC
CTpaTeruu B PA3IMYHBIX CUTYAIUAX;

M2 ymenune npoaykTHBHO 00LIATECS M B3aUMOJEHCTBOBATE B IPOIIECCE COBMECTHOM
JESTENHHOCTH, YUUTHIBATH MO3UIIUN JPYTUX YUYACTHUKOB JEATEILHOCTH, Y)PEKTUBHO
paspeiiatb KOHPIUKTHI;

M3 Bnazenre HaBLIKAMH — II03HABATENILHOM, y4eOHO-MCCIENOBATENLCKOW U
MPOEKTHON JEATENIbHOCTH, HaBBIKAMHU pa3pelieHus Mnpo0jeM; CHOCOOHOCTh U
FOTOBHOCTh K CaMOCTOATEIBHOMY MOUCKY METOJOB PEIICHHS MPAKTUYECKUX 3a/ad,
NPUMEHEHHIO PA3JTUYHBIX METOI0B IMO3HAHUS;

M4 roroBHOCTL W  CHOCOOHOCTL K  CaMOCTOSTENLHOM — HMH(DOPMALMOHHO-
MMO3HABATENBHOW JEATEIIbHOCTH, BKJIKOYAsi YMEHHE OpPHUEHTUPOBATHCA B PA3JIUYHBIX



UCTOYHUKAX HMHPOPMALMM, KPUTUYECKM OLEHUBATb M  HUHTEPHPETUPOBATH
MH(}OpMAIHIO, TOJYYaEMYIO U3 PA3IUYHbIX HICTOYHUKOB;

M5 Brnajenue A3BIKOBBIMH CPEICTBAMU — YMEHHE CHO, JIOTUYHO M TOYHO M3JIaraTh
CBOIO TOUKY 3pEHUs, UCIIONb30BATh aJ€KBATHBIE S3bIKOBBIE CPE/ICTBA;

M6 Biasenre HaBBIKAMY [TO3HABATENBHOM PEQIIEKCHU KaK OCO3HAHMS COBEPLIAEMBIX
JNEUCTBUA M MBICIUTEIBHBIX IPOLECCOB, UX PE3yJbTaTOB U OCHOBAHWUM, I'PAHULL
CBOEr0 3HAHUSA W HE3HAaHMd, HOBBIX IIO3HABATEIBHBIX 3aJa4 U CPEICTB HX
JNOCTVKECHUS;

M7 ueneycTpeMIeHHOCTh B TOMCKAX U IPUHATHU PEIIEHHUH, COOOPAa3UTENBHOCTh U
UHTYHUIMSA, Pa3BUTOCTb  NPOCTPAHCTBEHHBIX  NPEACTABICHUN;  CHOCOOHOCTH
BOCIIPUHUMATH KPACOTY ¥ TAPMOHUIO MHUPA;

npeomemHulx:

I11 chopmupoBaHHOCTE NpEACTaBIEHWI O MaTeMaTHKE KaK 4YacTd MHPOBOM
KyJIbTYphl M O MECT€ MaTEeMaTHKU B COBPEMEHHOM IMBUIM3ALUHU, O CIOCo0ax
ONMMCaHUs HA MAaTEMAaTUYECKOM SI3bIKE SIBICHUM pPEaIbHOI0 MUPA;

HZ C(l)OpMI/IpOBaHHOCTL Hpe)ICTaBJIeHI/IfI O MAaTeMaTH4YCCKUX IIOHATHAX KaK O
BaXXHEUIIIMX MaTEeMaTUYECKUX MOACIIAX, IMMO3BOJAOIINUX OIIMChIBATL W HU3YyYaTb
pasHbIC TIPOUCCChI U ABJICHHA, ITOHHUMAHHUC BO3MOXHOCTH dKCHUOMATHUYCCKOI'O
IMOCTPOCHUA MATCMATUYCCKUX TGOpHﬁ;

H3 BJIIaACHHUC MCTOHAMH [JOKA3aTCJIIbCTB W AJITOPUTMOB PCHICHUA, YMCHHUC HX
IMPUMCHATD, IIPOBOAUTDL JOKA3ATCIIBHBIC PACCYKACHUA B XOAC PCIICHUA 3a1a4,

I14 sBnagenve craHgapTHEIMM — TpUEMaMHM  PEIIEHHMsS  PAlMOHAIBHBIX W
UppaLMOHAIIBHBIX, IOKA3aTEIbHBIX, CTEIICHHBIX, TPUTOHOMETPUUECKUX YPABHEHUU U
HEPABEHCTB, UX CUCTEM; MCIOJIb30BAaHUE I'OTOBBIX KOMIBIOTEPHBIX IIPOrPaMM, B TOM
yuciae Ui MOWCKA MYyTH PEIIEHUs W WUIOCTPALMUA PELICHUS YpPaBHEHUM U
HEPAaBEHCTB;

I15 chopmupoBaHHOCTE IpeACTABIEHUN 00 OCHOBHBIX HOHATHSAX MaTeMaTUYECKOIO
aHaJIn3a U UX CBOMCTBAX, BIaJCHUE YMEHUEM XapaKTepU30BaTh

I16 nosenenune QyHKIMIA, MCIONL30BaHME IONYYEHHLIX 3HAHMN AJIS ONMUCAHMSA W
aHAJIM3a PEAIbHBIX 3aBUCUMOCTEM;

II7 Bnajgenve OCHOBHBIMH TIOHATHSAMH O IUIOCKHX M [POCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, WX OCHOBHBIX CBOWCTBax; C(POPMUPOBAHHOCTH YMEHUS
pacno3HaBaTh Ha YEPTEkKaxX, MOJIEISAX U B PEATBHOM MHUPE T€OMETPUIECKUE (PUTYPHI;
MPUMEHEHUE M3YYEHHBIX CBOWCTB Te€OMETpUYEeCKUX Guryp u GopMmys Ui perieHus
F€OMETPUUYECKUX 3a7a4 U 3a7a4 C MPAKTUYECKUM COJIEP)KAaHUEM;

II8 chopmupoBanHOCTs NpeiCTaBIAEHUI O MPOIECCaX M SABICHUAX, HMEIOIINX
BEPOATHOCTHBIN XapaKTep, O CTATUCTHUUYECKUX 3aKOHOMEPHOCTSIX B PEAJIbHOM MUDE,
00 OCHOBHBIX MOHATHSIX JIEMEHTAPHOW TEOPUU BEPOSITHOCTEH; YMEHUN HAXOJIUTh U
OIICHWBATh BEPOSITHOCTH HACTYIUICHHS COOBITHI B MPOCTEUININX MPAKTUISCKUX
CUTYalHsIX U OCHOBHBIE XaPAKTEPUCTUKU CITyYalHBIX BEJIUYHH;

I19 Bnanenue HaBbIKaMM MCIIOIB30BAHUS TOTOBBIX KOMIILIOTEPHBIX IPOrpaMM IpU
pEIIEHUH 3a/a4.



2 COAEP)KAHUE YYEBHOM U CIUITIJINHBI
OV .04. <KMATEMATHUKA»

BBenenue

Matematuka B HayKe, TEXHHKE, SKOHOMHKE, WH(OPMAIMOHHBIX TEXHOJOTHSIX U
NpaKTHUECKOl aesTenbHOCTH. Llenn m 3amaum mM3ydeHUs MaTEeMAaTUKH TpPU OCBOCHHUHU
npodeccuit CI1O u cnenuansHocteit CIIO.

AJITEBPA
Pazeumue nousmus o uucne

Ilenpie w panuoHanbHbIE uucaa. JledcTBUTeNnbHBIE uucHa. [lpubaudicenHvie
gviuucnenus. Komnnexcnvle uucaa.

Kopnu, cmenenu u nocapugmoi

Kopnu u crenenun. KopHu HatypanbHOHN CTENIEHU W3 YUCia U UX cBoicTBa. CTeneHu
C pauuOHaNIbHBIMM TIOKa3aTeasIMH, HMX cBoWcTBa. CTENeHW C NIEMCTBUTEIbHBIMU
nokaszatensiMu. Ceoiicmea cmenenu ¢ 0eucmeumenbHblM HOKA3ameeM.

Jlorapu¢pm. Jlorapupm umcaa. OcHOBHOE JOrapuMHUUECKOE TOXKIECTBO.
Hecstuunble W HaTypaibHble Jsorapudmsel. IlpaBuna peiictBuii ¢ norapudmamu.
Ilepexon Kk HOBOMY OCHOBAHHUIO.

IIpeodpa3oBanue aaredpanyeckux Bbipa:keHuii. [IpeoGpasoBanue palioHaIbHbIX,
UppalOHANbHBIX CTEIIEHHBIX, I0KA3aTEIbHBIX U JJOTaPU(PMHUUECKUX BBIPAXKEHUH.

OCHOBBI TPUTTOHOMETPHU

OCHOBHBIE TOHATHS
Panuannas mepa yria. BpamarenbHoe nBuxkeHue. CUHYC, KOCHHYC, TaHI€HC H
KOTaHT'€HC YUCJIA.

OCHOBHBIE TPUTOHOMETPUUECKHIE TOKICCTBA

®opmyJibl nipuseacHUs. opmyiibl cinoxeHus. @opmyisl yaABoeHUsT Popmynvl noo-
BUHHO20 Y2la.

[IpeoGpazoBanus MPOCTEUIIUX TPUTOHOMETPUIECKUX BBIPAKECHUN

[IpeoGpa3zoBanne CyMMBbl TPUTOHOMETPUYECKUX (YHKIIMHA B TPOU3BEACHHE U
MIPOU3BEACHUS B CYMMY. Bouipasicenue mpuecoHomMempuieckux yHKyuli yepe3 maHeenc
NOJIOBUHHO20 ApCyMeHma.

TpuroHomeTpuyeckue ypaBHEHUsI 1 HEPABEHCTBA
[Ipocreiimme TPUTOHOMETPUYECKUE YPaBHEHUS. Illpocmeriuue

MpU2OHOMEempuUyecKue HepageHCcmed.
OO6paTHbIe TPUTOHOMETPUYECKHUE PYHKIIUHU. APKCUHYC, aPKKOCUHYC, apPKTAHT'EHC.



®VYHKINN, UX CBOMCTBA I TPA®UKU

Oyukuu. OO0sacTh ONpeNeseHUsT W MHOXKECTBO 3HAuyeHWUW; rpaduk (QyHKIUH,
nocTpoeHue rpauKoB PyHKIUMN, 3aJaHHBIX Pa3IUYHBIMU CIIOCOOAMHU.

CpolictBa (QyHKIMHM. MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OTPAaHUYECHHOCTD,
NepUOaNYHOCTb. [IpoMexxyTKkHu BO3pacTaHusl U yObIBaHMSI, HAMOOJbIIEE U HAUMEHBLIEE
3HaU€HUsA, TOYKM  OJKcTpemyMma. ['paduueckas  unrepnperauus.  IIpumepsr
(GYHKIMOHAIBHBIX ~ 3aBUCMMOCTEH B pealbHbIX  Mpoleccax U SBJICHUSX.
Apudpmernyeckue omnepauuu Haja (yHKuusMu. CroxHas QYHKOUS (KOMIO3UIUSA).
llonamue o nenpepvignocmu QyHKyuu.

O6patabie GyHkuu. Obracms onpedenenus u 001acmb 3HAYEHUL 0OPaAmMHOU
@ynxyuu. I pagux obpamuou gyuxyuu.

CreneHHble, OKa3aTeabHbIe, JOrapupMUIECKUe 1
TpuroHomeTpuyeckue Qynkiuu. OOpaTHbie
TPUTOHOMETpUYECKHUE (PYHKIUH

Onpenenenus QyHKIMI, UX CBOMCTBA U TpadUKu.

[IpeoGpazoBanus rpaduxoB. [lapamnenpHblil MepeHOC, CUMMETPHUST OTHOCHUTEIIBHO
Ooceil KOOpJIMHAT M CHUMMETpPUS OTHOCHUTEIHHO Hayana KOOpPJWHAT, CHUMMETpPHUS
OTHOCHUTEJIBHO MPAMON Y = X, pacTsHKEHUE U CKATUE BJIOJIb OCEM KOOPJMHAT.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IHocnenoBaTeIbHOCTH. Cnioco0b1 3a1aHUs U CBOMCTBA YHUCIIOBBIX
nocneaoBaTenbHocTel. [lonamue o npedene nocredosamenvrocmu. Cyujecmeosanue
npedeia  MOHOMOHHOU  O2panuyeHHou  nociedosamenvrocmy. CyMMHpOBaHUE
nocineaoBaTesbHOCTEH. beckoHeuHo yObIBaromiasi reoMeTpuyeckas MHporpeccus M ee
cyMMma.

IlpousBoanasi. IloHsTne o mNPOW3BOAHON (YHKIMH, €€ TEOMETPUUYSCKUH W
dbu3udeckuii CMbICI. YpaBHEHHE KacatelbHOM K rpaduky ¢yskiuu. [IponsBomHbIc
CYMMBI, pa3HOCTH, NMPOU3BEACHUS, YacTHbIE. [IpOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
byakuuii. [IpuMeHeHne NPOM3BOAHOM K HCCICIOBAHHIO (YHKIMH W TOCTPOSHUIO
rpadukoB. Ilpouzeoonsvie 06pamuoil GyHKYUU U KOMNOUYUYU PYHKYUU.

[IpumMepsl UCTIONIB30BaHUs MPOU3BOAHOM JUISl HAXOXKJICHUS HAWJIy4YLIEro PElICHUS B
NPUKIAJAHBIX 3a7adax. BTopas mpous3BogHAs, €€ TEOMETPUYECCKUH U (PU3NYECKUI
cMmbIci. HaxoxaeHnne ckopocTu i mpoiiecca, 3aJaHHoro GopmMynoi 1 rpaduKoM.

IlepBooOpa3Hass u wuHTerpaJj. I[IpuMeHeHHE OINpENeNeHHOr0 HWHTerpaia s
HaxO0XJIEHUsS TUIOAaM KpuBoJuHeHoW Tpanenuu. @opmyna Herotona—JleiiOuuia.
[Tpumepsl mpuMEHEHUsT HHTETpaia B GU3HKE U TEOMETPHUHU.

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHUs1 W CHUCTeMbl YypaBHeHU#. PanuvoHanbHble, UpPpPALMOHAJIBHbIC,
MOKA3aTeNbHbIE U TPUTOHOMETPUYECKUE YPABHEHHUS U CUCTEMBI.

PaBHOCHJIBHOCTH ypaBHEHHU, HEPABEHCTB, CUCTEM.

OcHOBHbBIE TpUEMbl UX pelieHus (Pa3JIoKEHHE Ha MHOXKUTEIN, BBEICHHE HOBBIX
HEU3BECTHBIX, OJICTAHOBKA, rpad)UueCKUl METO/).



HepasencrBa. Paunonanbheie, VppalMOHAJIbHEIE, IIOKa3aTEIbHBIE 51
mpucoHomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHUS.

Hcnosb3oBanue cBOMCTB M rpapukoB (PYHKUUI NPH pelICeHHMH yYPABHCHHMH U
HepaBeHCTB. Merton wuHTepBanoB. W3o0paxkeHne Ha KOOPAMHATHOM IJIOCKOCTH
MHOYECTBA PEIICHUI YPABHEHUIN U HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

IlIpuknaonwvie 3a0auu

[IpuMeHEHnE MAaTEMAaTUYECKUX METOAOB [JISl PELICHHs COAEP/KATENBbHBIX 3aJa4 M3
pa3IUYHbBIX 001acTel HAYKH U MPAKTUKHU.

HNHuTtepriperanyus pe3yibTaTa, y4eT pealbHbIX OIPAHUYECHUM.

KOMBUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEH
DneMeHThl KOMOUHATOPUKHU

OcHOBHBIE TOHATHS KOMOWHATOpPHKHU. 3aJaud Ha MOJACYET Yucia pa3MelIeHUuH,
NEepEeCcCTaHOBOK, coyeTaHuil. Pemenne 3agau Ha nepebop BapuanToB. dopmyna OuHoma
Hrrotona. CBoiicTBa OMHOMUHAIBHBIX KOd(uimeHToB. Tpeyronbauk [lackans.

DIIEMEHTBI TEOPUU BEPOSTHOCTEN

Co0bITHE, BEPOATHOCTH COOBITHSI, CIIOKEHUE U YMHOXKEHHE BeposiTHocTel. [lonamue
0 He3asucumocmu cobvimuu. Jluckpemuas —cayyanHas — GeIUYUHA, 3AKOH ~ ee
pacnpedenenus. Yucnosvie xapakmepucmuku OUCKPEMHOU CAYYAUHOU BETUYUHDL.
Ilonamue o 3axone bonbuiux yucen.

DNEeMEHThl MaTeMaTHUECKON CTaTUCTHKU

[IpencraBienne NaHHBIX (TaONMIBI, AUArpaMMbl, TpaUKu), eeHeparvbHdas cO8OKYN-
HOCMb, 8b100pKaA, cpednee apupmemuueckoe, meouana. Ilonamue o 3aoauax mamema-
MU4ecKou Cmamucmuxuy.

Pewenue npaxmuueckux 3a0au ¢ npumeneHuem 8epomMHOCHMHBIX MeMO008.

I'EOMETPUA

Hpﬂsze Uu njijockocmu 6 npocmpancmee

B3anmHoe pacnosioxkeHue IByX ONpsIMbIX B IpocTpaHcTBe. [lapaiuienbHOCTh npsiMon
n 1iockoctu. IlapamnenpHocTh 1IOCKOCTEW. [lepneHAUMKYISIPHOCTD MNPSIMOM U
IJIOCKOCTH. [lepneHaukynsip W HakKIOHHAsg. YIoJ MEXAY NOpsIMOM M IUIOCKOCTBIO.
JIByrpaHHblid  yroja. Yroia MeXAy IUIOCKOCTAMM. [lepneHauKynsipHOCTh ABYX
IIJIOCKOCTEN.

I'eomeTpuueckue mnpeoOpa3oBaHUs MPOCTPAHCTBA:  NapajUieNbHBIA  IEPEHOC,
CUMMETPHUS OTHOCUTEIBHO IUIOCKOCTH.

[TapanmnenbHOE  NPOEKTUPOBAHUE. Inowaos OPMO2OHANbLHOU — NPOEKYUL.
N300paskeHne MpoCTPaHCTBEHHBIX QUTYP.

MHororpanHUKHU

Bepiuunebl, pedbpa, rpanu MHOrorpanHuka. Paseepmka. Muozoepannvie yanvl. Bviny-
Kble MHo2o2panHuku. Teopema Junepa.



IIpusma. Ilpsamas u naxknonnasa npusma. Ilpasuibnas npusma. Iapamnenenumnen.

Ky6.

IInpamuna. IlpaBunbHas nupamuaa. YcedeHHas nupamMuaa. Terpasap.

CummeTtpuu B KyOe, B mapajuiesienuneie, B npusMe u nupamuzae. CeueHus

Ky0a, IpU3Mbl U TUPaAMUBI.

[IpencraBienne o NpaBUIBHBIX MHOTOTPAaHHUKAX (TeTpasape, Kyde, okTajape, 1oje-
Ka3JIpe U UKOCadJIpe).

Tena v MOBEPXHOCTHU BpaILlCHUSA

Hunuaap u konyc. YceueHHbl konyc. OCHOBaHuUE, BbICOTA, OOKOBasi MOBEPXHOCTH, 00-
pasyromas, pazseprka. OceBble CEUEHMs U CEUCHUs, NTapajuleabHble ocHOBaHuIO. [llap u
cdepa, ux ceuenus. KacarenapHas iockocTs K cgepe.

HSMepeHI/IH B TCOMCTpHUHN

O6meM u ero uzmepenue. MaterpansHas ¢popmysna oobema.

dopmynsl 06beMa KyOa, MPSIMOYTOJBHOTO Mapajulesienunesa, MPU3Mbl, ITUIHHAPA.
dopmynel 00beMa TUpaMuIbl U KoHyca. DopMyIibl TUIONIAN TTOBEPXHOCTEH ITUITUHIpA
U KoHyca. @opmysibl 00beMa 1apa U miomaau chepsl.

[TogoOue ten. OTHOIIEHUS TUIOMIAACH TOBEPXHOCTEH M 00BEMOB MOIOOHBIX TEJ.

KOOp)II/IHaTBI N BCKTOPHI

[IpsimoyronibHas (nekapToBa) cUcCTeMa KoopAauHAT B mpocTpancTBe. dopmyna
PACCTOSIHUS MEXTY ABYMsI TOUKaMU. Y paBHEHUS cPepbl, nIocKoCmu U nPsAMOoli.

BexTopsl. Moayinbe BekTopa. PaBeHCTBO BekTOpoB. ClioKeHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4uciio. PaznoskeHre BEKTOpa MO HAMpaBlICHUSAM. YTOJ MEXIY JABYMs BEK-
topamu. [Ipoexius BekTopa Ha ock. Koopnunatel Bektopa. CKallipHOE MPOU3BEICHHE
BEKTOPOB.

Hcnonb3oBaHue KOOPAMHAT W BEKTOPOB TMPU PEHICHUHM MATEeMAaTHYECKUX W
NPUKJIAIHBIX 3a/a4.

3 TEMATUYECKOE INTAHUPOBAHUE
C yueToM Mpoduiisd yIeOHON TUCITUTIITNHBI

[Tpu peanmzanmm coepxanus o00Ie00pa3oBaTeIbHON yaeOHON TUCIUILIHHBI

OV 1.04 «Marematuka» B npeaenax ocBoeHus OIT CITO Ha 6a3e ocHOBHOTO 00IIero
oOpa3oBaHus ¢ moydeHueMm cpennero oomero oopazoanus (IIIICC3) makcumanbHas
ydaeOHas Harpy3Ka 00ydJaronIuxcsl COCTaBIIsCT:

* o cneranbHOCTH CIIO TexHnueckoro mpoduist — 156 gacos.

* U3 Hux aynuropHas (o0si3aTenbHasi) Harpys3ka ooydarormmxcs —156
9acoB.



TEMATUYECKHWU IUIAH
[Ipodunp — TexHUYECKUI

CneunanbHocTh — 43.03.15 [loBapckoe U KOHIUTEPCKOE JETIO.

Bua yueOHoi#i paGoThl KosunyecTBo yacos
Ipopunin
npogeccnoHaIbLHOIO
o0pa3zoBanus
Texuuueckuu
AynutopHble 3ausaTus. Conepxanue CneunajabHOCTH
o0yueHust cno
43.02.15
Benenue 2
Pa3zBuTHe MOHATHS O YHCIIe 8
Kopnu, crenenu u gorapudmsl 20
[IpsimMbIe ¥ JIOCKOCTH B MPOCTPAHCTBE 14
Kom0Ounaropuka 10
KoopauHatsl 1 BEKTOPBI 10
OCHOBBI TPUTOHOMETPHUH 16
OyHKIUU U TpaduKu 14
MHOTOrpaHHUKH U KPYTJIbIEC TEJa 14
Hayana maTemarnueckoro anajimsa 16
WHTerpan u ero npuMeHeHue 8
OJIEMEHTBI TCOPUH BEPOSITHOCTCH U 10
MaTeMaTH4YeCKOU CTAaTUCTUKH
YpaBHEHHUs 1 HEPABCHCTBA 14
HTtoro 156
BHeayauTopHasi camocTosiTeJibHAsi padoTa 0
Koncynpraruu 15
[loAaroToBKa BBHICTYIUICHUH I10 33IaHHBIM TEMaM,
JOKJIaJI0B, pedepaToB, 3cce, MHAUBUIYATHLHOTO
IPOEKTA C UCTIOJIB30BAHUEM UH(DOPMAIIMOHHBIX
TEXHOJIOTUH U JIp.
Ilpomesrcymounas ammecmayus 6 popme 3 yaca
IK3aAmMena
Bcero 174 yacos




4 ITEPEYEHD ITPAKTUYECKUX U JIABOPATOPHBIX PABOT
[Ipaktnueckue u 1adopaTOpHBIE paOOTHI HE PEYCMOTPEHBI

5.IMTPUMEPHBIE TEMbI PEOEPATOB (AOKJIAJJOB) U UHAWBUY AJIbHBIX
I[TPOEKTOB

* HenpepbiBHbIE ApOOH.
* IIpyuMeHeHue CIOXKHBIX TPOLIEHTOB B SKOHOMUYECKUX pacyeTax.
* IlapannenbHOE MPOEKTUPOBAHUE.
Cpennue 3Ha4eHUS U UX TPUMEHEHUE B CTATHUCTHKE.
*  BekTopHOE 3aaHue MpsAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
*  CrnoxeHue rapMOHUYECKUX KOJIeOaHU .
. ['paduueckoe penieHre ypaBHEHUI 1 HEPABEHCTB.
. [IpaBuibHBIE U TOJYIPABUIBHBIE MHOTOTPAHHUKH.
. Konnueckue ceyeHus: U X MpUMEHEHUE B TEXHUKE.
. [Honstne nuddepeHimana u ero NPUIOKEHUS.
. CxeMmbl OBTOPHBIX HCTbITaHUN bepHyu.
. HccnenoBanne ypaBHEHH U HEPABEHCTB € I1APAMETPOM.
6. XAPAKTEPMCTHUKA OCHOBHbIX BUJIOB YUEBHO! JIEATEJIbHOCTU
CTYAEHTOB

Co,uepmaHI/Ie 06y‘IeHI/I§I XapaRTepI/ICTI/IRa OCHOBHBIX BUJOB J€ATEJIbHOCTH CTYIJE€HTOB (Ha
YPOBHE Y4eOHBIX A€M CTBU)
Bsenenue OsHakoMJIeHHE C POJIbI0 MATEMATHUKHN B HayKe, TEXHUKE,

OKOHOMUKE, MH(MPOPMAIIMOHHBIX TEXHOJIOIHUAX 1
MpPaKTUYECKOI AesaTeabHoCcTH. O3HAKOMJIEHUE C IeJIIMU
¥ 3aaYaMM U3YUYEeHHUsI MAaTEMATUKU [IPH OCBOCHUI
npoceccuii CI10 u ciertmanprocreir CI10

AJITEBPA
Passurue nousatus |Brimosrnenue apudmerndeckux qefiCTBUEA HAJ YUCIAMH,
0 yucJie codyeTasi YCTHBIE W TUCbMEHHBIE TTPUEMBI.

Haxosxmenue mpubInKeHHBIX 3HAYEHU BEJIUINH U
HOT'PEITHOCTe BEIYUCICHUH (a0COTIOTHON 1
OTHOCHTEJILHOM); CpaBHEHNe YHCJIOBBIX BhIPAKEeHNHI.
Haxomxnenune ommbok B IpeoOpasoBaHUSAX U
BBIUMCJIEHUAX (OTHOCHUTCS KO BCeM MYHKTAM HPOrPaMMBI)

Kopuu, crenenu, OsHaxomIeHUE ¢ TOHATHEM KOPHS M-Il CTEIIeHH,
norapudmbl CBOMCTBAMH PAIHUKAJIOB U IIPABUJIAMI CPABHEHUS
KOpPHEI.

DopMmyTupoBaHUe OIIpeIeIeHUS KOPHS 1 CBOMCTB
KopHei. BeranciieHre n cpaBHeHME KOPHEM, BHIIOJTHEHNE
IPUKUIKK 3HavueHusa KopHA. [[peobpasoBanme 4mcI0BBIX
¥ OYKBEHHBIX BBIPAKEHHUH, COMEPKAIINX PATUKAJIEL.
BrimmosrHeHnme pacueTos 1mo popMyIaM, CoOmePsKAIIIIM
PagUKAJIBI, OCYIIECTBJISASI HeOOXOIUMbIE ITOJICTAHOBKH 1
npeobpasosanusa. OnpeneseHre paBHOCUILHOCTH




BEIpAsKEHUN ¢ pagukaiamu. PerlteHre nppanuoHaJIbHBIX
YPaBHEHUU.

OsnaxoMiieHue ¢ IIOHATUEM CTEIIeHU C JeHCTBUTEIbHBIM
IIOKa3aTeJIeM.

Haxoxmenve sHaueHUN CTEIEHH, UCITOJIB3Y S IIPU
HE00XOIUMOCTA MHCTPYMEHTAJILHEBIE CPEeJICTBA.
3amnuceiBanre KOPHS N-# CTEIIeHU B BUJE CTEIIeHH C
JTPOOHBIM ITOKa3aTeeM U Ha00OPOT.

@opmyJIMpoBaHUE CBOMCTB cTelleHel. BrrunciieHue
CTelleHe! C pallMOHAJIbHBIM II0Ka3aTesieM, BEIIIOJIHeHUe
OPUKUIKN 3HAYEHUA CTelleHU, CDaBHEHUE CTeIleHEeN.
IIpeobpas3oBaHme YHUCIOBBIX U OYKBEHHBIX BHIPAKEHUH,
COIePIKAINX CTeIIeH!, IPUMeHss cBolicTBa. PereHue
IIOKa3aTeJbHBIX YPaBHEHUU.

OsHnakoMiieHme ¢ IpUMEHEeHNEeM KOpHel U cTeleHel Ipu
BBIUMCJIEHUU CPETHUX, TeJICHUU OTPEe3Ka B «30JI0TOM
ceueHum». PellleHre IpUKJIaIHBIX 3024 HA CJIOKHBIE

I POIEHTHI

IIpeoGpasoBanue |BrimosrHeHue mpeodbpa3oBaHUil BHIpAKEHUH,
ajredOpamvyecKkux |IpuMeHeHue (POpMyJI, CBA3AHHBIX CO CBOMCTBAMU
BBIPAKEHUH crerreHeil u jorapudgmos. Onpenesrernne o0aacTH
JIOITYCTUMBIX 3HAYEHUH JIOrapU(PMUIECKOTO BhIPASKEHII.
Pemtenne morapudpmMudecknx ypaBHEHHH
OCHOBBI TPUTOHOMETPUU
OcHoBHBIE N3yuenne pagmaHHOTO METO/Ia U3MEPEHUS YIJIOB
HOHATUSA BpAaIllleHUd W UX CBSI3HU C TpaaycHOM Mepoii. M3o0pakenne
YTJIOB BpallleHUs Ha OKPYKHOCTHU, COOTHECEHUE
BEJIMYMHBI YIJIA C €r0 PACIIOJIOKEHUEM.
Conep:xanue XapakTepuCTUKA OCHOBHBIX BU/I0B
o0yuyeHus NeATeJILHOCTH CTYyAEeHTOB (Ha YPOBHE y4eOHbIX
e CTBHIT)
@opmyJIpoBaHUE OIIpeaeIeHUl TPUTOHOMETPUIECKUX
(byHKITHIT 1JI YIJI0OB II0BOPOTA M OCTPHIX YTJIOB
IPSIMOYTOJIBHOTO TPEYTOJbHUKA U 00bICHEHNE X
B3aMMOCBSI3U
OcHoBHbBIE [IpuMeHeHME OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB
TPUTOHOME- IIJIsT BRIYUCJICHUS 3HAUYEeHUH TPUTOHOMETPHYECKUX
TPpUIECKUE JpyHKIMI 110 OOHON U3 HUX
TOKIECTBA
IIpeoGpasosanusa |l3ydeHre 0CHOBHBIX (DOPMYJI TPUTOHOMETPUI: (POPMYJIBI
MPOCTEHII X CJIOKEHUS, YABOEHUS, IIPe00Pa30BaAHUS CYMMBI
TPUTOHOMETPH- TPUTOHOMETPUUECKHUX (PYHKITUI B IPOU3BEIEHIE U
4YeCKHUX IIPOM3BEJEeHHUS B CYMMY U IIPUMeHEeHNe P BEIYNCIeHUH
BBIPAKEHU M 3HAYEHUS TPUTOHOMETPUYECKOT0 BEIPAKEHUS U YIIPOIIe-
HUS ero.
OsHaxoMJIeHHe CO CBOMICTBAMU CUMMETPUHN TOYEK Ha
eIMHUYHON OKPYKHOCTH U IIPUMEHEeHe UX IJIs BEIBOIA
dopmy1 mpuBemeHUsT
IIpocreiimue Perrerne mo hopmysaM 1 TPUTOHOMETPHYECKOMY KPYTY
TPUTOHO- MPOCTEHUINX TPUTOHOMETPHUUECKUX YPABHEeHHH.




MeTPUYEeCKHe [TpumeneHne 00IIMX METOLOB PEIIeHU yPABHEHUHA

ypaBHEHUI U (upuBeneHNe K JIUHEHHOMY, KBAIPATHOMY, METO]I

HepaseHcmea PAa3JIOMKEHNS Ha MHOKHUTEJIN, 3aMEHBI IePEeMEeHHOMN) IIpHu
pellleHNr TPUIOHOMETPUYECKUX YPABHEHUNA. Y MEHHe
OTMEYAaTh HA KPyre PelleHns IIPOCTeHIINX
TPUTCOHOMETPUUECCKIX HEePABEHCTB

Apkcunyc, OsHakoMJIeHHE C IIOHATHEM 00paTHBIX

APKKOCHHYC, TPUTOHOMETPUYUECCKUX (PYHKITHIA.

APKTAHI'€HC YHCJia

Nayuenue ompeiesieHuil apKCHHYyca, apKKOCHHYCA,
apKTaHTeHca Yucya, PopMyJJIUPOBaHUE UX, U300paKeHHUe
Ha eJUHUYHOU OKPYsKHOCTU, IIPUMEHEeHNe IPU pellleHun
ypaBHEeHUM

OYHKIIMHU, X CBOMCTBA U TPAOUKH

DOyHKIUH. OsHakoMJIeHHE C IIOHATHEM IIepeMeHHO’, IpuMepamMu
IlousTue o 3aBHCHMOCTEM MEKIY IIepeMeHHBIMII,
HeIPEepPbIBHOCTU OsunakoMiieHue ¢ MOHATHEM I'paduKa, ormpeieeHne
dbyHKIMI HPUHAIJIEKHOCTH TOYKH I'pa@uKy YHKITIHN.
Omnpenenenne mo popMyJie IPOCTEHINEH 3aBUCUMOCTH,
BHIa ee rpacduka. BeipaseHue 1mo opmysie oIHOM
IIepeMeHHOM Yyepes Apyrue.
OsumakomiieHme ¢ oupegeseHreM QYHKIIH,
dopmynauposanue ero. Haxo:xgerme odactu
ompegeeHusI M 00J1aCTH 3HAYCHUN PYHKITIHI
CsoiicTBa OsHaxomyIeHNe ¢ IpuMepaMu PYHKITMOHAIbHBIX
pyHKIIUH. 3aBHUCUMOCTEI B peasIbHBIX IIPOIleccax M3 CMEKHBIX
I'paduueckas muenuniane. O3HaAKOMIIEHUE C T0Ka3aTeJIbHBIMU
HHTepIpeTanusd. paccysKaIeHUSIMU HeKOTOPBIX CBOMCTB JIMHENHON 1
IIpumepsl KBaIpaTUYHON PYHKIINH, ITPOBEIeHNEe UCCIeOBAHMUSI
(pYyHKIMOHAJIBHBIX |JIHMHEHHOM, KYyCOUYHO-IMHEHHOM, IPOOHO-TUHEHHOM 1
3aBHCHMOCTEMH B KBAIPATUYHOM (PYHKIIHI, IIOCTPOECHIE X I'PaprKOB.
peaJIbHBIX ITocTpoenne u ureHne rpaduKOB PYHKITHA.
npoieccax u HccnenoBanme pyHKINAN.
ABJI€HUAX CocrasJiieHre BUA0B PYHKIIUH 110 JTaHHOMY YCJIOBHIO,
peleHne 3a1a4 Ha 9KCTPEMYM.
Brimosiaenune npeodbpasoBanmii rpadrka QyHKIIAN
OoOparusbIe N3yuenne nonamus o6pamuoli oyHKUUL, OIIPeIeIeHIe
dbyHKIMINI BUIA U hocmpoeHue 2pagpura o0opamHol QyHKL UL,
HaxoocoeHue ee obiacmu onpeoesieHus u obacmu
3Hauernuli. IlpumeneHre cBOMCTB PYHKITUI IIPK
HCCJIeJOBAHUN YPAaBHEHUI U PeIlleHuH 3a1a49 Ha
oxcTpeMmym. O3HAKOMIIEHHE C TOHSATHEM CJIOMKHOM
byHKITIT
Crenennsie, Boruncienne sHaueHu (PyHKITHUI I0 3HAYEHUIO
MOKa3aTeJIbHbIE, aprymenTa. OmpegeseHne mOJ0MKeHNS TOUKN Ha

norapudpmMuaecKue
U TPUTOHOMeE-
TPpUYECKHe
dbyHKIIH.
OoOparHsbIe
TPUTOHOMe-

rpaduke Mo ee KOOpAHUHATAM U HAa00OPOT.
Hcmiosrb3oBamme CBOMCTB (DYHKITHM IJISI CPABHEHHUS
3HAYEHUH CTeIeHel 1 JIOrapudpMOoB.

ITocTpoenne rpadrKkoB CTEIIEHHBIX U JIOrapPU(OMUAIECKIX

byHKITII.




TPUYECKHe
dbyHKIIIINI

Conep:ranue
o0yueHus

XapaKkTepuCTHKa OCHOBHBIX BUJIOB
1esITeJIbHOCTU CTY/IEHTOB (Ha YPOBHE YI€0HbBIX
IEeHCTBHIT)

Pemenne moxkasaTeJIbHBIX U JIOTAPUPMUIECKUX
yPaBHEHUH 1 HePABEHCTB 10 U3BECTHBIM aJITOPUTMAaM.
OsHnakoMiieHue ¢ IMOHATHEM HeIlPepPBIBHOM
ePUOTUYIECKON PYHKITUU, (POPMYJJIUPOBAHUE CBOMCTB
CUHYyCa U KOCUHYCAa, IIOCTPOEHUE UX IPaUKOB.
OsHaxkoMyieHue ¢ IIOHATHEM TapPMOHUYECKUX KOJIe0aHUi
U IIpUMepaMU TaPMOHUYECKUX KOJIEOAHUI JIJIST OITUCAHUS
TIPOIIECCOB B (pM3UKe U JPYTUX 00IaCTSIX SHAHUSI.
OsHaxkoMyieHue ¢ IIOHATHEM PA3PBIBHOM IIePUOIUUECKOM
dbyHKITMM, hopMyJIUPOBAHHE CBOHMCTB TAHTEHCA U
KOTaHTeHca, TOCTPOEHNE UX TPadPHUKOB.

[TpumeHeHME CBOICTB PYHKITHH OJIsI CpABHEHUS
3HAYEHUM TPUTOHOMETPUYECKUX PYHKITUM, PeIIeHus
TPUTOHOMETPUUECKHUX ypaBHeHUi. [locmpoerue
2paguKos 06PAMHLLX MPULOHOMEMPULECKUX DYHKUUT U
onpedesnerue no epaguram ux ceoticma. BermosrHeHne
peodpa30BaHUA IPAPUKOB

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IlocnenoBarenbHOC
™

OsHakoMiIeHHe ¢ IIOHATHEM YHCJIOBOM
I10CJIeJOBATEJILHOCTH, CIIOCO0AMH ee 3aIaHMusl,
BBIYKCJICHUAMU ee 4wieHOoB. O3naKoMeHue ¢ NOHAMUEM
npedena nocredosamenivhocmu. O3HaKOMIIEHHUE C
BBIYKCJICHHEM CYMMBI 0€CKOHEUHOT'0 YHCJIOBOTO Psaa Ha
IpHMepe BEIYHCIEHUS CYMMbI 0€CKOHEYHO YOBhIBAOIIEH
reoMeTPUYECKOM ITPOTPECCH.

Pemrenne sagau Ha nmpuMeneHue POPMYJIBI CyMMBI
0eCKOHEYHO YOBIBAIOIIEH reOMEeTPHUUYECKOM IIPOrPeCcCHm

IIpoussoguas u ee
NpuMeHeHue

Os3HakoMJIeHHE C IIOHATHEM ITPOHU3BOTHOM.

N3yuenne u popMyIrpoBaHUe ee MEXaHUIECKOT0 1
reoMeTPUUECKOT0 CMbICJIa, U3yUYeHHe aJIropuTMa
BBIUHMCJIEHUS IIPOU3BOJHOMN HA IIPUMepPEe BBIYUCICHU S
MTIHOBEHHOM CKOPOCTH M YIJIOBOI'O KodppuiimenTa
KacaTeJIbHOM.

CocraBJiieHre ypaBHEHHs KacaTeJIbHOM B 00IIEM BHJIE.
YcBoenue mmpaBuit gudppepeHITTPOBAHNS, TAOIHAIIBI
MIPOM3BOIHBIX dJIEMEHTAPHBIX (PYHKITHUI, IpUMEHeHe
st qudpcpepeHITMpPoBaHUA PYHKITUH, COCTABJIEHUST
ypaBHeHHs KacaTeabHOH. M3yuernne Teopem o cBsA3U
CBOMCTB (PYHKITMH U IPOMU3BOIHOM, POPMYIHUPOBKA UX.
[IpoBemene ¢ ITOMOIIBIO IIPOM3BOIHOM MCCIETOBAHUS
byHKIIMH, 3a0aHHON POPMY IO,

YcraHoBIeHME CBSA3M CBOMCTB (DYHKIIUH U IIPOU3BOTHOM
10 UX rpaUKaM.

[IpuMeHeHME TPOM3BOMHON IJIS PEIIeHMs 3a1a4d Ha
HAXOKIeHre HAn0O0JIbIIero, HAaNMEeHbIIero 3HAUeHU 1




Ha HaXOKJIeHNe dKCTPeMyMa

IlepBooGpasuas u
HHTErpaJ

OsnakoMyieHue ¢ IIOHATAEM WHTeTpaja u
mepBoobOpasuoii. dyueHue mpaBusia BEIYUCIEHUS
mepBooOpas3Hoit u Teopembl Heioroma— JleitOuuria.
Pemenme 3amad Ha cBa3b 11epBO0OPA3HOM U ee
IPOM3BOIHOM, BEIUYHCICHTE IIePBOOOPA3HOM I JAHHOMN
byHKITIHT.

Pemrenne 3amay vHa mpuMeHeHre MHTErpaa JJIsd
BBIYHCJICHUSA (PU3UUECKUX BEJIMYNH U ILJIOIIA el

YPABHEHUA U HEPABEHCTBA

YpaBHeHusa u
CHCTEMBI
YPaBHEHUM
Hepasencrra u
CHCTEMBI
HEPaABEHCTB C
OByMHA
InepeMeHHBIMMN

OsHakomJIeHHE C TIPOCTENIITUMU CBEIEHUSAMU 0 KOPHSIX
anreOpamyecKux ypaBHEHUMN, HOHATUAMU UCCJIEIOBAHUS
YPaBHEHUU U CUCTEM YPABHEHUMN.

N3yuenne Teopry paBHOCUJIHFHOCTH YPABHEHUH U ee
npuMeHeHus. [loBTopeHMe 3amucu pereHus
CTAaHIAPTHBIX YPaBHEHUH, IIPUEMOB ITPe00Pa30BaHUST
YPaBHEHUU JId CBEJIeHUA K CTAaHIAPTHOMY YpPaBHEHUIO.

Conep:xanue
o0y4JyeHus

XapaKkTepruCTHKA OCHOBHBIX BUIOB
eATEJIbHOCTU CTYJAEHTOB (Ha YPOBHE y4€0HBIX
e CTBUIT)

Pemenne paimoHaIbHBIX, HPPAIIMOHAIBHEIX,
IOKA3aTeJIbHBIX ¥ TPUTOHOMETPHUYECKUX YPaBHEHUI U
CHCTEM.

Ncrmonp3oBaHme CBOMCTB U IPpaApUKOB PYHKITAH TJIs
pertenus: ypasHeHuit. [loBTopeHre 0CHOBHBIX ITPUEMOB
perteHus cucteM. PellleHre ypaBHEHHUH C IPpUMeHEHHUEM
BCeX IpueMoB (pas3jIoKeHUsI Ha MHOKUTEJIH, BBeIeHUS
HOBBIX HEHM3BECTHBIX, II0JICTAHOBKHU, IPaUIECKOr0
MeTO/Ia).

Perrenne cucrem ypaBHeHUi ¢ MpUMeHEeHUEM
pa3auYHBIX c110c000B. O3HAKOMIIEHHE C OOIITUMU
BOIIPOCAMHU pPeIeHNsI HEPaBeHCTB U MCII0JIb30BaAHUE
CBOMCTB U I'paMKOB (PYHKIIHI IPU PeIIeHnn
HepaBeHCTB. Perrenne HepaBeHCTB U CUCTEM HEPABEHCTB
C IIpUMEHeHHUeM Pa3JIMIHBIX CII0CO0OB.

[IpumeHeHMEe MaTeMaTUYECKUX METOIOB IJIS PEIleHUsT
COZlepsKaTeJIbHBIX 32/1a4 U3 PA3JIMYHBIX 00JIacTe HAYKU
u mpakTuku. UaTepperupoBaHre pe3yIbTaToB C yUeTOM
peaJIbHBIX OTPaHUYEeHUN

OcuoBHbBIE
MOHATHUS
KOMOMHATOPUKH

N3yuenne npaBuia KOMOMHATOPUKN U IPUMEHEHHNE IPHU
pelleHrn KOMOMHATOPHEIX 3a1aY.

Pemrenne xkoMOMHATOPHEBIX 3aa4 METOIOM IIepedopa U II0
MPaBHUJIYy YMHOKEHHUS.

OsHaxoMmIeHNE ¢ HOHATHUSIMN KOMOMHATOPUKH:
pPasMeleHUsIMH, COYeTAHUSIMH, IIePECTAHOBKAMU 1
dopmymamu g ux Berunciaenus. O0bacHeHNTe 1
npuMeHeHre POPMYJI JJI BEIYHUCICHUI pa3MeIleHnH,
IIePEeCTAHOBOK 1 COUETAHMM IIPU PeIIeHnn 3a1a4.
Osaakomirenue ¢ Omaomom Hp0TOHA 1 TPEyTOJIBHHUKOM




[Tacrauns. PerteHre mpakTUYeCcKUX 3a0a4 C
WCII0JIH30BAHMEM ITOHATUHN U IIPABUJI KOMOMHATOPUKN

JJIeMeHThI TEOPUU
BEPOSITHOCTEMN

N3yuenne KiraccuuecKoro ompeaeeHus BEpOSITHOCTH,
CBOMCTB BEpPOSITHOCTH, TEOPEMEI O CYMMe BEPOSTHOCTEN.
PaccmoTrpenue mpruMepoB BEIYUCTIEHUST BEPOATHOCTEMN.
Pemenne 3agay Ha BEIUMCIIEHNE BEPOSITHOCTEM COOBITHIA

I'EOMETPUSA

IIpsimble ¥ IIOCKOCTH
B IIPOCTPAHCTBE

®dopMyaMpoBKa U IPUBEACHUE JJOKA3ATENbCTB IPU3HAKOB
B3alMHOI'0 PACIIOJIOKEHUSI IPSIMBIX U IJIOCKOCTEH.
PacnioznaBaHue Ha yepTekax U MOJENSAX Pa3IMUHBIX CIy4aeB
B3aMMHOI'0 PACMOJIOKEHHS MPSAMBIX U TUIOCKOCTEH,
apryMEHTHUPOBAHUE CBOUX CYKJIeHUU. DopMyIupoBaHue
OTpeJieNIeHUH, TPU3HAKOB U CBOWCTB MapaulebHbIX U
MEePIEeHIUKYIIIPHBIX MIOCKOCTEH, IBYrPAHHBIX U JTMHEWHBIX
YTJIOB.

BrinosnHeHue nocTpoeHus yriioB Mexay NpsIMbIMHU, MIPSIMON U
IJIOCKOCTBIO, MEX/TY MIIOCKOCTAMU IO OTIMCAHUIO U
pacro3HaBaHUE UX Ha MOJEIISX.

[IpumeHeHre NPU3HAKOB U CBOWCTB PACTIONOKEHHSI IPSMBIX U
IUTOCKOCTEMN NP PEIICHUH 3aad.

N300paxkenne Ha pUCYHKaxX U KOHCTPYUPOBAHHUE HA MOJIEIISAX
MEPIEHIUKYISIPOB Y HAKIOHHBIX K IJIOCKOCTH, MPSIMBIX,
MapajyIeIbHbBIX TUIOCKOCTEN, YTIIOB MEXKIY MPSAMOM 1
IJIOCKOCTBIO ¥ 000CHOBAaHKE TIOCTPOEHUSI.

Peurenue 3aga4 Ha BEIYMCIIEHHE T€OMETPUUYECKUX BETUYMH.
Onrcel-BaHnE PaCcCTOSIHUSA OT TOUKH J0 IJIOCKOCTH, OT IPSIMOU
JI0 TUIOCKOCTH, MEXAY IJIOCKOCTSIMU, MEXAY CKPELIUBAOIINMUCS
IPSIMBIMHU, MEK]Ty TPOU3BOJIBHBIMU (DUTYpaMHU B IIPOCTPAHCTBE.

Conep:xanue
00y4eHust

XapakTepucTHKA OCHOBHBIX BH/I0B J1eIT€JIbHOCTH
CTYJIeHTOB (HA YPOBHE Y4eOHbIX JIeHCTBHI)

@opMyIHpPOBAHUE U I0OKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTOsHUAX (TEOpEM CYLIECTBOBAHMS, CBONCTBA).
N300paxkenue Ha yepTexax U MOJEINAX PACCTOSHUA U
000CHOBaHME CBOMX CyXAeHUN. OnpeeneHrne U BbIYUCICHNE
pacctosinuii B mpocTpancTse. [Ilpumenenue popmyn u Teopem
IUIAHUMETPUH 7151 PELICHUS 3a/1a4.

O3HakoMJIEHUE C MOHATHEM NapauIeIbHOTO MPOEKTUPOBAHUSA U
ero cBoiictBamu. Qopmynruposarue meopemsi 0 NIOUWaAoU
OPMO2OHANILHOU NPOEKYUU MHO20Y20NbHUKA.

[Ipumenenue Teopuu ansi 000CHOBaHUS IOCTPOCHUN U
BBIYMCIICHUI. APr'yMEHTUPOBAHUE CBOUX CYXIEHUN O B3aHMHOM
pacIoJI0KEHUH MPOCTPAHCTBEHHBIX (DUTYD

MHOrorpaHHuKH

Onucanue U XxapaKTEPUCTHUKA Pa3IMYHbBIX BUJIOB
MHOTOTPaHHHUKOB, [IEPEUNCIIEHUE UX JIIEMEHTOB U CBOWCTB.
N306pakxeHne MHOTOTPaHHUKOB U BBIIIOJHEHUE IOCTPOCHUS Ha
U300pKEHHUSIX U MOJIEIISIX MHOTOT PAaHHUKOB.

Boruncnenue IMHENHBIX 3JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOH(UTYpAIHSIX, apTYMEHTHPOBAaHHE CBOMX
CYXXJIeHHH. XapaKTepUCTHKa U N300pakeHue
CEUEHUS,PA36EPMKU MHO202PAHHUKOS, BEIUNCIIEHNE TUIOIIAIEN
TIOBEPXHOCTEH.




[TocTpoenue npocrelmux ceueHui Kyoa, Npu3Mbl, MUPaAMUIbL.
[Tpumenenue (HakToB U CBEACHUH U3 TUIAHUMETPHH.
O3HakoMJIEHHE ¢ BUJaMU CUMMETPUIl B IPOCTPAHCTBE,
(dhopMmynupoBaHHUE ONPECIICHUI U CBOMCTB. XapaKTePUCTHKA
CUMMETPUH TEJ BPALLEHUS © MHOTOIPDaHHUKOB.

[IpuMeHeHne CBOWCTB CUMMETPHUHM NIPU PEILICHUM 3a/1a4.
Hcnonp3oBanne MprUOOPETESHHBIX 3HAHUN ISl HCCIISTOBAHUS U
MOJEJIMPOBAHNUS HECTIOKHBIX 3aa4.

N300pakeHne 0CHOBHBIX MHOTOI'PAaHHUKOB U BBIIIOJIHEHUE
PUCYHKOB I10 YCIOBHSM 3a1a4

Tesia 1 moBepxHOCTH
BpallleHHs

O3HakoMJIeHHE ¢ BUJaMU TeJl BpalleHus, POpMyIHUpOBaHUE UX
ONPENEIICHUN U CBOWCTB.

DopMyIHpOBaHUE TEOPEM O CEUEHUU I11apa MIOCKOCTHIO U
IJIOCKOCTH, KacaTelbHOU K cdepe.

XapakTepucTuka u n300pakeHHe TeJl BpaIlleHUs, X Pa3BEPTKH,
CEUEHUS.

Pemenue 3a1ay Ha MOCTPOEHHUE CEUEHUI, BBIYUCIICHUE JUIHH,
paccTosiHUM, YrioB, mmonaaei. [Iposenenne noka3zarenbHbIX
pacCyXJIeHUI MPH PEIICHUH 3a1a4.

[IpuMeHeHne CBOWCTB CUMMETPHHM MPU PELICHHUH 337a4 Ha Tesa
BpalleHHs], KOMOMHAIIUIO TEJI.

N300pakeHne 0OCHOBHBIX KPYTJIbIX TEJ U BBIIOJIHEHUE PUCYHKA
10 YCJIOBHIO 33/1a4M

HN3mepenus B
reoMeTpuu

O3HakoMJIeHHE ¢ TOHSATHUSIMHU TIJIOLIAAN U 00beMa, aKCHOMaMU U
CBOWCTBAMHM.

Pemenne 3a1a4 Ha BEIYMCIICHHUE TUIOMIAIEH TIIIOCKUX (PUTYD €
MIPUMEHEHHEM COOTBETCTBYIONIUX GOpMYI B (GaKTOB U3
IIaHUMeTpuu. M3ydeHne TeopeM o BHIYUCIEHUN 00bEMOB
MIPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3a7a4 Ha IPUMEHEHHE
dhopmyn BerrciieHuss 00beMoB. M3yuenue Gpopmyir st
BBIYHCIICHUS IIOIIAJIeH MOBEPXHOCTE MHOTOTPAHHUKOB U TEJ
BpalllCHHUS.

O3HaKoOMJIEHHE ¢ METOJIOM BBIYHMCIICHUS TIOIIAIU TOBEPXHOCTH
cdepsl. Pemienre 3ajjau Ha BRIYUCIICHUE TUIOIIA/ICH TOBEPXHOCTH
IPOCTPAHCTBEHHBIX TEJ

Koopaunatsl u
BEKTOPbI

O3HaKOMJICHHE C IOHITHEM BCKTOpaA. I/I3yquI/Ie ﬂeKapTOBOﬁ
CUCTCMbI KOOPpAHWHAT B IIPOCTPAHCTBE, IOCTPOCHUC 110 3a/lTaHHBIM
KOOpAuHaTaM TOYCK U l'IJ'IOCKOCTeI‘/‘I, HaX0XACHUEC KOOPpANHAT
TOYCK.

Conepxanue 00yyeHHust

XapakTepucTHKA OCHOBHBIX BH/IOB /1eSIT€IbHOCTH CTY/1€HTOB
(Ha YpOoBHe YUeOHBIX 1eHCTBHII)

HaxosxneHue ypaBHEHUH OKPYKHOCTH, CEpBI, MIOCKOCTH.
Brruncnenue paccTosiHUNA MeXAy TOUKaMU.

N3ydeHne cBONCTB BEKTOPHBIX BEJIWYNH, IIPABUJ Pa3I0KEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, PABUJI HAXOXKIACHHUS
KOOpJMHAT BEKTOpa B POCTPAHCTBE, NIPaBUII JIEHCTBUI €
BEKTOPaMH, 33JJaHHBIMH KOOPAMHATAMHU.

[Ipumenenne Teopuu Ipy peLIEHUH 3a1a4 Ha IEHCTBHUS C
BeKTOpamu. M3yueHne cKaasipHOTO IPOU3BENECHUS BEKTOPOB,
BEKTOPHOI'O YpaBHEHUs MPSIMON U TIIOCKOCTHU. [IpuMeHenne
TEOPUHU IIPU PELICHUH 3a7a4 Ha JICHCTBUS C BEKTOpaMH,
KOOPJMHATHBIN METOJI, IPUMEHEHHE BEKTOPOB JJIs1 BBIYMCIECHUS




BEJIMYMH YIJI0B U paccTosiHui. O3HAaKOMIIEHUE C
JI0Ka3aTeNbCTBAMU TEOPEM CTEPEOMETPHH O B3aUMHOM
PacroJIOKEHUU NPSAMBIX U IUIOCKOCTEN € UCIOIb30BAaHUEM
BEKTOPOB

7. YYEBHO-METOJMYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECITIEYEHUE PABOYEM ITPOT'PAMMbBI YUEBHOM JUCLIMITJIVHBI
«MATEMATHUKA»

B TIBIIOY «BeTnyXCKHH J€COarpoTEXHUYECKUU TEXHUKYM»

peaau3yroem oOpa3oBaTeJIbHYI0  IIporpamMmy  CcpeaHero  oOmiero
obOpazoBanus B npepaesiax ocBoeHuss OIl CIIO Ha 0a3ze OCHOBHOro OOIIEro
oOpa3oBaHUsl, HMeEETCI y4YeOHBIM KaOWHET, B KOTOPOM HMEETCs
BO3MOKHOCTh OOecneuuTh CBOOOJHBIN gocTtyn B HMHTepHeT BO Bpewms
Yy4€OHOTO 3aHSITUS U MEePUOJ] BHEYUEOHON NI TEIbHOCTH OOYYarOIIMXCS.

I[Tomemienne kabuHeTa yaoBJeTBOpsieT TpeboBanusiMm CaHUTApPHO-
AIHUJIEMHUOJIOTHICCKUX npaBuil U HopMaTuBOB (CaunlluH 2.4.2 Ne 178-02) u
OCHAILIEHO THUMNOBBIM OOOpYyJIOBaHME, B TOM YHUCJIE CHEHUATU3UPOBAHHOU
ydyeOHOM MeOenbI0 U CpeJIcCTBaMU OOy4YeHUs,

JIOCTATOYHBIMHM JIJIs1 BBIIIOJIHEHUS TPEOOBAaHUNW K YPOBHIO IOJATOTOBKH
oOy4Jaroruxcs.

B kabuHere MMeeTCs BO3MOXKHOCTH OOECIEUYHTh CBOOOJHBIA JOCTYN K AJIEKTPOHHBIM
y4eOHBIM MaTepHallaM 10 MaTeMaTHKE, WUMEIOIIUecs B CBOOOIHOM JOCTYIE B CHUCTEME
NHTepHeT (37EKTPOHHBIE KHUTH, MIPAKTHKYMBI, TECThI, Matepuaisl EI'D u 1p.) Bo Bpems
y4e0OHOT0 3aHATHS U B IEPUOJ BHEAYTUTOPHOMN ACATEIBHOCTH 00YUAIOIINXCS .

Jlns peanm3anus y9eOHOW TUCIUIIIMHBI UMEeTCS YICOHBIM KaOMHET MaTeMaTUKH 33.
Ob6opynoBanue Ka0MHETA MATEMATHKH:

— CTOJIBl YYEHUUYECKHUE,

— CTYJIbSI yYCHUUYECKUE,

— CTOJI IPEeNoaaBaTels,

— CTYJI MSITKH,

— JIOCKa yYEHUYECKas,

— MYyJbTUMEINUA MPOEKTOP,

— HOYTOYK.

— KOMIUIEKT MHCTPYMEHTOB KJIACCHBIX,
— JIOCKa MarHuTHas,

— TEJIEBU30D,

— MHKPOKAJIBKYJISATOPBI

— Ha0Oop NPO3paUYHbIX TEOMETPUUECKUX TEJl C CEUCHHUEM.



— Ha0op MO CTEPEOMETPHHU.
® KOMIUIGKT TEXHHUYECKOW JOKyMEHTAIlMH, B TOM YHCJE IMacrmopTa Ha CpeAcCTBa
oOy4YeHMsI, HHCTPYKITUH TI0 X UCIIOJIb30BAHUIO M TEXHUKE 0€30MTaCHOCTH;

e OuOnuoreunbii ¢GoHa (yuyeOHUKH, yueOHO-MeToauueckue KoMiuiekTel (YMK),
CIIPAaBOYHUKH, HAYYHO-TIOMYJISApHAs JIUTEpaTrypa, KOTOPhIE OOECIEYMBAIOT OCBOCHUE
yu4eOHOW JuCHUIUIMHBL «MarteMmaTtnka», PEKOMEHIOBAHHBIC WM JIONYIICHHBIC IS
WCITOJIE30BaHUS B MPO(EeCCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHMU3AIUAX, PEATU3YIOIINX
o0pa3oBaTeIbHYI0 TPOrpaMMy CpEIHEro oOIiero o0pa3oBaHUs B MpeiAeiaX OCBOCHUS
OIIOII CIIO nHa 6a3e 0OCHOBHOT'O O0IIEro 00pa3oBaHusl).

ITEPEYEHb PEKOMEH/IYEMbBIX YUEBHBIX U3JAHUI, MHTEPHET-PECYPCOB

i cmyoenmoe:

OcHOBHBIE HCTOYHUKH:

1. bammakoB M.UM. Maremaruka. YueOuuk aiag HIIO u CIIO. TPU® ®OUPO — M.:
2020

2. bammakos M.U. MaTtemartuka. 3agadHuk: yue6. mocodue. — M.: 2020

3. Artanacsu JI.C., byry3os B.®., Kagomues C.b. u ap. ['eomerpus

(6a30BbIit ypoBeHs). 10-11. — M.: 2014

JlonoTHNTEIbHbIE HCTOYHUKH:

1. Aranacan JI.C., byry3oB B.®., Kagomues C.b. u np. ['eomerpus

(6a30BbIit ypoBeHs). 10-11. — M.: 2014

2. AmumoB I1.A. u ap. Anre6pa u Havana aganm3a. 10 (11) xr. — M.: 2014

3.boromoor H.B.  Marematuka: yue6. g ccy3oB  /H.B.boromonos,
I1.1.Camoiinenko.-5-¢ u3f., crepeotu. - M.: [Ipoda, 2014-395, [5] c.: un.

4, Anre6pa wm Havama anamuza. 10-11 wim: B nByx wactax. Y. 1: VYueb6.ms
obmeo6pazoBar. yupexaeauii / Mopakosua A.I'. — 5-e u3a. — M.: MHemosuna, 2014, —
375 c.: un.

5.Anre6pa um nHavama anamm3a. 10-11 km.: B aByx wactax. Y. 2: 3amauyHumk s
obmeobpazoBar. yupexaennii / A. I'. Mopakosuy, JI. O. Jleaumesa, T. A. Kopemikosa, T.
H. Mumycrtuna, E. E. Tynbunnckas; Ilon pen. A. I'. Mopakosuua. — 5-e u3za. — M.:
Muemo3suna, 2014, — 315 c.: un.

6.bamvaxos, M.W. Maremartuka : yueOnuk / bammakoB M.MI. — Mocksa : KuoPyc,
2019. — 394 c. — ISBN 978-5-406-06554-9. — URL.: https://book.ru/book/929528

7.bammakos M. M. Maremaruka: y4eOHHMK IJIsS CTy[A. YUPEXKACHUN cpea. mpod.
obpazoBanus / M. U. bammakoB.- 7-e u3a., crep.- M.: Akagemus, 2020.- 256 c.

8.baxtnna, E.B., KOMIUIEKT KOHTPOJBHO-U3MEPHUTEIBHBIX  MATEPUATIOB TS
MPOBEPOYHBIX paboT mo ydeOHO# mucnumauHe "Martemaruka" : monorpadus / E.B.
baxtuna, H.H. [llynsateeBa, M.JI. Kopsikuna, M.1. KuceneBa. — Mocksa : Pycaiinc, 2019.
— 77 c. — ISBN 978-5-4365-3744-3. — URL:https://book.ru/book/934593

9.®omunbx, E.M. MaTemaTtuka: npaktukym : yaebroe mocodue / E.1. ®omuHbIX. -
Munck : PUITO, 2017. - 440 c. - bubnuorp.: ¢. 320 —Pexum nocrymna:



https://book.ru/book/929528
https://book.ru/book/934593

http://biblioclub.ru/index.php?page=book&id=487914

CnpaBouyHasi:

1. Kpamop B.C. IToBTOpsieM u cucTeMaTU3UPyeEM IIKOJIBbHBIN Kypc anreopsl U
Hauvana ananu3a. [Ipocsenienne, 2014r.

2. Upinkun A.I'. CnpaBounuk no matemartuke. «Hayka»; Mocksa — 2015r.

na npenodagameeii

1. O6 obpazoBanuu B Poccuiickoit ®enepanun. denepanvubiii 3akoH Poccuiickoii
®enepanuu ot 29 nexadbpsa 2012 r. Ne 273-03

2. depnepanbHBIN TOCYIAPCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT CPEIHETO (IIOJIHOTO)
oOmrero oopaszoBanus. YT1B. [Ipukazom Muno6pnayku Poccun ot 17 masg 2012 r. Ne 413

3. IIpukaz MwunobpuHayku Poccum ot 29 pekabps 2014 r. Ne 1645 «O BHeceHuu
M3MEHEHMI B Npuka3 MuHucTtepcTBa oOpa3oBanusi u Hayku Poccuiickoit deneparuu ot
17 mas 2012 1. Ne 413 «OO6 yrBepxaeHuu (QeaepaqbHOr0 TOCYAapPCTBEHHOTO
00pa3oBaTeILHOTO CTaHIapTa CpeaHEro (MOJTHOT0) O0IIero 00pa3oBaHUs».

4. PexoMeHIallMU 1O OPTaHW3AlMHM TOJNYyYEHUs CpeaHero oOmero oOpa3oBaHHS B
npelnenax OCBOGHHA 0Opa3oBaTeNbHBIX NPOrpaMM CPEAHEro MpodecCHOHATHLHOTO
oOpa3zoBaHus Ha ©0a3e OCHOBHOrO OOIIEro oO0pa3oBaHUsI C Y4YETOM TpeOOBaHUM
denepanbHbIX TOCYJapCTBEHHBIX 00pa30BAaTENbHBIX CTAHIAPTOB U IMOJydyaeMOM
npodeccur WU CHEIUAIbHOCTH CPEIHEro MpodecCHOHaNbHOro o0pa3oBaHus (IMHUCHMO
JlenapramMeHTa rocyJapcTBEHHOM MOJTUTHKU B cpepe MOAroTOBKU padbouux kaapos u 10
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

HNHTepHeT-pecypehl:

http://fcior.edu.ru - uabOpMaIHOHHBIE, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MATCPHAJIBL.
www.school-collection.edu.ru — eaunas xosrekunus IudpoBeix 00pa30BaTEIBHBIX

pecypcoB

DeodepanibHble 00paA308amMeIbHbIE NOPMATIbL:

1. www.fipi.ru
2. Www.ege.edu.ru



http://biblioclub.ru/index.php?page=book&id=487914
http://www.fipi.ru/
http://www.ege.edu.ru/
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