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Pabouast mporpamma yueOHoM mucruminael OV /[, 04 Maremaruka pa3paboTaHa Ha OCHOBE
tpeboBanuit ®I'OC cpeanero obmero od6pa3oBaHus, MPEIbIBIIEMBIX K CTPYKTYpE, CONEPKAaHHIO U
pe3ylbTaTaM OCBOEHHMS y4eOHOM aucuuIuinHbl «MaTemaTuka: anredpa M Hayalda MaTeMaTH4YeCKOro
aHanu3a; ['eoMeTpus», B COOTBETCTBUHM ¢ PekOMEeHTalMsIMU MO OPraHU3alMH TMOIYYCHHs CPETHETO
obOmiero  oOpa3oBaHMs B  Mpefelax OCBOEHUS  00pa3oBaTeNbHBIX  MPOrPaMM  CPEIIHEro
npo¢ecCHOHATBLHOTO 00pa3oBaHusl Ha 06a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs C y4ETOM TpeOOBaHUI
denepanbHBIX TOCYIAPCTBEHHBIX OOPa30BATEIbHBIX CTAaHAAPTOB M TMOJy4aeMoW MNpodeccuu HIn
CIELMANIBbHOCTH  cpeaHero  mpodeccuonanbHoro  oOpasoBanust  (mucemo  JlemaprameHTa
roCcyJapCTBEHHOM MOJIMTUKHU B cepe moaroroBku padbouunx kaapos u 1O Munobpuayku Poccun ot
17.03.2015 Ne 06-259) u mpumepHO mporpaMMmbl 0011€00pa30BaTEIbHON YYECOHOW MUCIMIUIMHBI
«MaremaTuka: anredbpa U Havajga MaTeMaTHYeCKOro aHanmsa; ['eomerpus» s npodeccHoHaIBHBIX
oOpazoBarenbHbiX opranu3anuidi PI'AY «DUPO» or 21 wumions 2015 r. pa3paboTaHHON IO
cneruranbHOCTIM CITO Texandeckoro mpoduis npodecCHOHATHLHOTO 00pa30BaHUSs:

[Iporpamma  y4eOHOI  OUCHUMIUIMHBI — pa3paboTaHa MO  CHEIHUAIBHOCTSIM  CPEIHEro
npodeccronanbHoro oopazoBanus (nanee CI10):

09.02.01 KoMITbfoTepHBIE CUCTEMBI U KOMILICKCHI;

13.02.11 TexHuueckass  SKcIUIyaTauus M OOCIY)KUBaHHE  DJIEKTPUYECKOTO U
AIIEKTPOMEXAHUYECKOT0 000pYA0BaHUS (110 OTPACIIM);

22.02.06 CBapoyHO€ MPOU3BOJICTBO

23.02.01 Opranu3zanys NepeBo30K U yIpaBiIeHHE Ha TPaHCIOpTE (110 BUAAM)

23.02.06 TexHuueckas dKCIITyarauus MOJBUKHOTO COCTaBa JKEJIE3HbIX J0POT

Opranmzanus-pazpadorunk: BIIOY OO «OpnoBckuii TeXHUKyM TyTed cooOmenuss uM. B.A.
JlanoukuHa»

Pa3paborunku:

®ponosa JI.H., npenogasarens marematuku BIIOY OO «OpioBckuil TEXHUKYM IMyTel COOOIEHUs
uM. B.A. Jlanouknna»

PaccmoTpeHo, 0100peHO M PEKOMEHJIOBAaHO K NMPHUMEHEHHIO Ha 3acellaHHM TMpeIMETHO-IUKIOBON
KOMMCCHM T'YMaHUTAPHBIX JUCIUIUIMH.

ITpotokon Ne 10 ot «22» urons 2021 r.

[TPOBEPEHO: ‘ COTI'JJACOBAHO:
meromuct OY : 3amec7ﬁenb JUpEKTOpa:
@’(4(4@' 7~ Cumonosa I'.H.

Tepuossix H.1.
. kadenpoit Ol

// ~_ Wsanosa E.JL.
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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o6mieoOpa3oBaTenbHOM ydeOHOW aucruiuimHa «MaTtematuka
(mpod)» mHpemHa3HaUCHA JUIS  W3yYeHUsT MaTeMaTHKH B  00pa30BaTEIbHBIX
opranmzamusax CIIO, peanms3yrommx o0pa3oBaTeIbHYIO MPOTPaMMy CPEIHETO OO0IIero
oOpa3oBaHMsI B TIpeJeiax OCBOSHUS OCHOBHOW oOpaszoBarenpHON mporpammbl CITO
(OOII CIIO) Ha 6a3e OCHOBHOTO OOIIEr0 00pa30BaHUs MPU MOATOTOBKE CICIIHAIMCTOB
CpEIHErO 3BEHA.

[Iporpamma pazpaGotana Ha ocHoBe TpeOoBanuit ®I'OC cpeanero obiiero
oOpa3oBaHMsl, NPEABIBIAEMbIX K CTPYKTYpE, COACPNKAHUIO U PE3yJIbTaTaM OCBOCHHUS
yuyeOHOU nucuuiuinHbl «Martematuka», B COOTBETCTBHUM C PekoMeHmanmusMu 110
OpraHM3alM MOJY4YeHHs] CpeaHero oOmero oOpa3oBaHMsl B IpelesiaXx OCBOCHMS
oOpa30BaTeNbHBIX IPOrpaMM CpeaHEero mnpodeccHoHaIbHOro o0pa3oBaHUs Ha 0Oaze
OCHOBHOro  o0miero o0Opa3oBaHusi C  ydeTroM TpeOoBaHMI  (enepayibHbIX
rOCy/apCTBEHHBIX O00pa30BaTEIbHBIX CTAHJAPTOB M MOJdy4yaeMoW mpodeccun wuimm
CHEUAIbHOCTH CPEAHEro Mpo(deccCHOHaIbHOro 00pa3oBaHus (muchMo JlemaprameHTa
rocyJapCTBEHHOW TIOJUTUKH B cdepe MNoAroroBkM padouumx kagpos u IO
Munobpuayku Poccum ot 17.03.2015 Ne 06-259) u npumepHOH HOpOrpaMmbl
001eo0pazoBaTeNbHON yueOHOM TUCHMIUTMHBI «MaTtemaThka» A npodecCuOHANIbHBIX
oOpazoBatenbHbiX opranuzanuii ®I'AY «OUPO» ot 21 wurons 2015 r. ¢ yderom
MPUMEPHOW OCHOBHOW 00pa3oBaTEIbHON MPOrPaMMBbI CpEIHETro oOIIero oOpa3oBaHMs,
0100peHHON perieHueM (QeaepaibHOro y4eOHO-METOMUYECKOTO OOBEAUHEHHUS MO
o01eMy o6pazoBanuto (MpoTokoi oT 28 utons 2016 1. Ne 2/16-3).

Conepxkanue mnporpamMmbl  «MartemaTukay HampaBiIE€HO Ha JOCTHXKCHUE
CIEIYIOIINX LeJIei:

- obecnieyeHue  CPOPMHUPOBAHHOCTH  MPEACTABICHUH O  COLMAIBHBIX,
KYJIbTYPHBIX W UCTOPUUYECKHUX (DaKTOpax CTAHOBIICHUS MaTEMATHKHU;

- obecnieueHne CcOPMHUPOBAHHOCTH  JIOTHYECKOTO, aAJTOPUTMHUYCCKOTO H
MaTeMaTUYECKOr0 MBIIIICHHUS;

- obecrnieueHre CHOPMUPOBAHHOCTH YMEHHM MPUMEHSATH IMOJTyYCHHBIC 3HAHUS
[IPU PELICHUY Pa3JIMYHBIX 3a]1a4;

- obecrnieueHre CHOPMUPOBAHHOCTU TIPEACTABICHUM O MaTeMaTHKE KaK 4YacTu
OO0IIIeUeIOBEUECKON  KYJIbTYphl, YHHUBEPCAIBHOM SI3bIKC HAYKH, IT03BOJISIONICM
OIHMCHIBATh M U3y4aTh PEabHBIC MPOIIECCHI U SBIICHUSI.

B mporpamMmy BKIIOYEHO COJEp)KaHHWE, HaIpaBJICHHOE Ha (OPMHpPOBAHUEC Yy
CTYJICHTOB KOMITIETEHIINN, HeoOXoauMbIxX Jijisi kKadecTBeHHOTO ocBoeHus: OOII CIIO na
0a3e OCHOBHOTO OOIIET0 0Opa30BaHUS C MOJTYYECHUEM CPEIHEro o0Iero oopa3oBaHus;
MporpaMMbl MOJTOTOBKHU CIeuaaucToB cpeanero 3seHa (IIIICC3).



[Iporpamma y4ueOHOM TuCHUTLIHHBI «MaremaTuka (mpod)» mpeaenax 0CBOSHUs
OOII CIIO na 6a3e 0CHOBHOTO 00IIero 00pa3oBaHUsl, BKIOYAET B ce0sl COJepKaHUE
y4eOHOTO MaTepuajia, IMOCJIeI0BAaTeIbHOCTh €0 M3YUYCHHS, paclpeaeiicHue YIeOHBIX
JacoB, TEMAaTHUKy pedeparoB (JIOKIAIOB), HWHIWBHUIYAJIbHBIX IPOCKTOB, BHJIBI
CaMOCTOSATEIIbHBIX pa0dOT C YYETOM CICHU(PHUKH IMPOTPaMM CICIIHAIUCTOB CPEIHETO
3BE€HA, OCBANBAEMOH CIIE[HAILHOCTH.

[IporpaMMa  MOXKET  HCIIOJNB30BAThCS  APYTUMH  TPOGECCHOHATHLHBIMU
00pa30BaTEeNbHBIMA OPTaHU3ALMSAMHU, PEATU3YIOIMIMMHA O00pPa30BaTEIbHYIO MPOTPaAMMY
cpenHero obmiero odpaszoBanus B npeaenax ocBoeHust ocHoBHoi OOII CIIO nHa 6a3e
ocHOBHOro 0601Iero oopazosanus (ITIICC3).

OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUILJIAHBI

«MATEMATHUKA (ITPOD)»
Maremartuka SBIIAETCS (byHIaMEHTaIbHON o01eo0pazoBaTebHON
JUCLMIITUHON CO CIOXMBIIMMCA YCTOMUMBBIM COAEpPKAHMEM U OOIIMMU

TpC6OBaHHSIMI/I K IIOATOTOBKEC o6y11a10m14xc51.

B mpodeccuoHanbHBIX  00pa30BATENBHBIX  OPTraHU3AIMAX, PEATU3YIOIINX
o0pa3oBaTeNbHYI0 MporpamMMy cpeaHero oOmiero oOpa3oBaHusi B Ipejesiax
ocsoeusi OOIl CIIO Ha 6a3e OCHOBHOrO 0OIIET0O O0pa3oBaHUs, H3YUYCHHE
MaTeMaTUKd HMEEeT CBOM  OCOOEHHOCTM B  3aBUCHUMOCTH  OT  Mpoduis
poQeCCUOHAILHOTO 00pa30BaHUsI.

IIpu ocBoenun cnenuansHocTedt CIIO cpenHero o6mero o06pa3zoBaHUs
TEXHUYECKOTO TMpodumisi mpodeccuoHaIbHOTO 00pa30BaHMsI MaTeMaTHKa M3y4daeTcs
Oonee yriay0OnaeHHO, Kak MpoduiibHas ydyeOHas JUCITUIUIHMHA, YIUTHIBAIONIAs CrIeU(PUKy
OCBamBaeMbIX MPOGECCUil WK CIeIHATIBHOCTEH.

DT0  BBIpaXaercss B  COACp)KAaHUM  OOYYEHHUs, KOJUYECTBE  YacoB,
BBIZICJISIEMBIX Ha M3YYEHUE OTIEIbHBIX TEM IMPOTpaMMbl, [IIyOMHE HX OCBOCHHS
CTyJleHTaMHi, OOBbEME U XapakTepe NPAKTUYECKUX 3aHSATUH, BUAAX BHEAYIUTOPHOMU
CaMOCTOSITENIbHOM pabOThI CTYJECHTOB.

OO6mme 1enu U3y4eHHs MaTeMaTUKU TPaJAMLMOHHO pEaJu3yloTcs B
YETHIPEX HAIPABIICHUSAX:

1) obmiee npeacTaBiaeHre 00 UACIX U METOIaX MaTEMaTHKH;

2) UHTEJUIEKTYyaJIbHOE Pa3BUTHUE;

3) oBiaseHre HEOOXOAMMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMH;
4) BOoCIIUTATEILHOE BO3/ICHCTBHUE.

[Ipopunuzanus 1eneid MaTeMaTHYECKOTO OOpa3oBaHUSl OTpakaeTcs Ha
BBIOOpPE TIPUOPHUTETOB B OpraHM3AIMHM y4eOHOW NeATeIbHOCTH oOydarommxcs. s

TEXHUYECKOTO Mpoduiis NpopecCuoHaIbHOIO 00pa3oBaHusl BBIOOpP IeJeil cMenaeTcs
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B IIparMaTHU4cCKOM HaIIpaBJIICHHUH, HNPCAYCMATPpUBAIOIICM YCHIICHUC M PACHIMPCHHUC
IMPUKIIAJHOI'O XapaKTepa HN3YYCHUSA MATCMATHUKMU, HpCHMYIHCCTBCHHOﬁ OpHUCHTAlluN
Ha aJ'II‘OpI/ITMI/IIIGCKI/Iﬁ CTHUJIb ITIO3HABATEILHOU ACATCIBHOCTH.

W3ydyenne MmaTeMaTHKd Kak OpodUIbHONW 0O0IIe00pa3oBaTenbHON yueOHOU
JAUCUUIUIMHBI,  YYUTHIBAIOIICH cieuupuKy OCBaNBaEMbIX CTYACHTaMH
cnenuansHoctel CIIO, oOecnieunBaercs:

- BBI60pOM Pa3IMYHBIX ITOAXOJ0B K BBCACHUIO OCHOBHBIX HOHHTHﬁ;

- opMupoBaHMEM CUCTEMBI YICOHBIX 3aaHni, oOecreunBarommx dh(HEeKTUBHOE
OCYIIIECTBJICHUE BHIOPAHHBIX 11E€JIEBBIX YCTAHOBOK;

- oOoramieHHueM CHeKTpa CTHWiIeH ydyeOHOW  JeATeIbHOCTHM 3a  CUeT
COTJIACOBaHHUS C BEAYIIMMH JEATCIbHOCTHBIMH XapaKTEPUCTHKAMU BBIOpaHHOMU
CHEUaIbHOCTH.

HpO(bHJIBHafI COCTAaBIOIIAaA OTpaXacTCda B Tpe6OBaHI/IHX K IIOATOTOBKEC
06yqafomnxc;1 B 4aCTH.:

- 06H16ﬁ CHUCTEMbl 3HAHMU: COACPKATCIbHBIC IIPHUMCPBI HCIIOJIB30BAaHHA
MaTCMaTH4YCCKHUX H,Z[eﬁ n MCTOOOB B HpO(l)CCCPIOHEUIBHOfI ACATCIIBHOCTH,

- yYMEHHM: pa3iuuve B YypOBHE TPEeOOBAHMI K CIIOXKHOCTH MPUMEHSIEMBIX
aJTOPUTMOB;

- NPAaKTUYECKOTO UCIOJIb30BAaHUS MPUOOPETEHHBIX 3HAHUW U  YMEHUM:
WHJUBUyaJIbHOTO Y4e€OHOrO ONbITa B TMOCTPOCHHM MaTeMaTHYECKUX MOJeNei,
BBITIOJIHEHUH HCCIIEIOBATENICKUX ITPOEKTOB.

Takum  oOpasom, peanuzanusi coaepX aHUs  y4eOHOM  TUCLUIUIMHBI
OPUEHTHPYET Ha MPUOPHUTETHYIO pOJIb TMPOIECCYANbHBIX XapaKTEPUCTHK Y4eOHOI
paboThl, 3aBUCANIUX OT mpoduwist MpodhecCHOHATBHOTO 00pa30BaHUs, TOJTYUYEHUS
OMBITA  WCHOJB30BAaHUS  MAaTEMaTUKU B COJEPKATENbHBIX M TPO(HECcCHOHATHHO
3HAYUMBIX CUTYallUSIX IO CPaBHEHHUIO C (POPMATBHO-YPOBHEBBIMU PE3YIbTaTUBHBIMU
XapaKTEPUCTUKAMU O0yUYCHUSI.

Conepxanve y4eOHOM JMCIUIUIMHBI pa3pabOTaHO B  COOTBETCTBUHU C
OCHOBHBIMH COJEPKATECIbHBIMU JIMHUSIMU O0yUCHHSI MAaTEMAaTHKE:

- anreOpavueckas JMHMS, BKJIIOYAKONIAs CHUCTEMATHU3ALMIO  CBEJIEHUH O
YHUClax; U3yYEHUE HOBBIX M 000OIIEHHE paHee M3Y4YeHHBIX omepauuil (BO3BelIEHHUE
B CTEINEHb, U3BJIICUEHUE KOPHs, JorapupMUpOBaHUE, CHHYC, KOCUHYC, TaHIEHC,
KOTAHI€HC M 0OpaTHble K HUM); M3yY€HHE HOBBIX BHUIOB YHMCIIOBBIX BBIPAKEHUHA U
(GbopMyJ; COBEPILIEHCTBOBAHUE MPAKTUYECKUX HABBIKOB U BBIYUCIUTENIBHON KYJIBTYpHI,
paclMpeHre U COBEpPLICHCTBOBAHMUE alreOpanyecKkoro ammapara, C(pOpMHUPOBAHHOTO
B OCHOBHOM IIKOJIE, MU €r0 NPUMEHEHUE K PEIICHUI0 MAaTEMAaTUYECKUX W MPUKIAJTHBIX
3a/1ay;



- TEOPETUKO — (PYHKIMOHAIbHAs JIMHUA, BKJIIOYAIOIIAs CUCTEMATHU3ALMIO U
pacuIMpeHue CBeAeHUN O (YHKIUAX, COBEPIICHCTBOBaHUE TpadUyYECKUX YMEHUI;
3HAKOMCTBO C OCHOBHBIMM HJI€IMH U METOJAMH MAaTeMaTHYeCKOro aHajlu3a B
o0beMe, MO3BOJISIONIEM MCCIIEI0BATh 3JIEMEHTApHbIE (DYHKIIMHU U PellaTh MPOCTEHIIINE
reoMeTpuyeckue, GU3nUecKue u Apyrue NpukiiaaHbie 3a1a4u;

- JIMHUS YPAaBHEHUI M HEPABEHCTB, OCHOBAaHHAsl HAa MOCTPOCHUU U UCCIIEI0BAaHUU
MaTEMaTUYECKUX MOJENIel, IMepeceKarascs ¢ aaredpaudyeckol W TEOpPETUKO-
(GYyHKIMOHATBLHOW JTMHUSMHU M BKJIIOYAIOIIAsl pa3BUTHE M COBEPIICHCTBOBAHUE TEXHUKH
anredpandeckux MpeoOpa3oBaHUN IS PEIICHHUS YpaBHEHUW, HEPABEHCTB M CUCTEM;
(dbopMHpoBaHHE CIOCOOHOCTH CTPOUTH M HCCIEAOBATh MPOCTEUIINE MAaTeMaTHUYEeCKUE
MOJIENIM TPU PEIICHUWU NPUKIAJHBIX 3aJlad, 3a/lad M3 CMEXHBIX U CHEIUATbHBIX
TV CLUTLINH;

- TeoMeTpuYecKass JIMHHUSA, BKJIIOYAIONIAs HArJsAHbIe TPEJICTABICHUS O
MIPOCTPAHCTBEHHBIX (UTypax W H3YYEHUE HMX CBOWCTB, (POPMHUPOBAHUE U PA3BUTHUE
MIPOCTPAHCTBEHHOT'O BOOOpaXKEHUs, Pa3BUTHE CIIOCOOOB T€OMETPUUYECKUX H3MEPEHUH,
KOOPAMHATHOI'O U BEKTOPHOTO METOAOB JJIsl PEIICHUS] MAaTEMATUUECKUX U MPUKIIAIHBIX
3azay;

- CTOXacTUYecKas JIMHUS, OCHOBaHHAs HAa Pa3BUTUH KOMOWHATOPHBIX YMEHUH,
MPEIICTAaBICHHA O BEPOSITHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOIIeTO
MUpa.

Pazpenbr  (TeMbl), BKIIOUEHHBIE B COJEp)KaHUE YUEOHOW JUCIUTUIMHBI,
SBJISIFOTCSL OOIIMMU ISl BceX mpoduiielt mpodeccuoHanbHOro 00pa3oBaHus U TPHU BCEX
o0beMax yueOHOTO BPEMEHU HE3aBUCHMO OT TOTO, SIBJSIETCS JIM ydeOHas TUCIUTIIMHA
«Marematuka» 6a30Boit UK IPOYUILHOM.

B temartuueckoM miaHe MporpaMMbl YYE€OHBI Marepuayl TMPECTaBIeH B
dbopMe dyepedyrolerocs pa3BepThIBAHHSA OCHOBHBIX  COAEPKATENbHBIX  JMHUN
(aireOpanyeckor,  TEOPETUKO-(DYHKIIMOHANBHON, YpaBHEHM W  HEPABEHCTB,
reOMETPUUYECKOM, CTOXaCTUYECKOM), 4YTO TO3BOJIIET THUOKO HCIONb30BaTh UX
pacnoJIo)KEHUE U B3aUMOCBS3b, COCTABIATH pPabOUYMil KaJleHJAapHBIA [JIaH, IMO-
pazHOMy  uepenys  y4yeOHbIe  TeMbl  (TJlaBbl y4eOHUKA), Y4YUTHIBas Mpoduiib
npodeccuoHaIbHOTO 00pa3oBaHusi, cnenuduky ocBauBaemoit crnenuainbHoctu CIIO,
ryOuHy U3y4eHUs] MaTepuaia, ypoBeHb MOATOTOBKH CTYICHTOB 10 MIPEIMETY.

[IpensiaraeMpie B TEMaTUYECKOM ILJIaHE pa3Hble 00BEMBI yU€OHOTO BPEMEHH Ha
M3y4eHUE OJHOW M TOW K€ TeMbl PEKOMEHIYETCS HCIOJIb30BaTh ISl BBIMNOJHEHUS
pa3NMYHBIX YYeOHBIX 3afaHuil. TeM caMbIM pa3inuusi B TpeOOBaHUSAX K pe3yJjbTaTaM
oOy4yeHHs] TIPOSIBATCS B yPOBHE HABBIKOB II0 PEIICHUIO 3aad U  OIbITE
CaMOCTOSITEJIbHON paOOTHI.

N3ydenune o6meoOpa3oBaTeIbHON y4eOHOM IUCHMIUIMHBL «MaTeMaThkay
3aBepilaerca MOJBeJeHUEM HUTOroB B (dopme auddepeHurpoBaHHOrO 3ayeTa |



PK3aMEHa B paMKax IMPOMEKYTOYHOW AaTTeCTallid CTYACHTOB B TPOIIECCE OCBOCHUS
ocHoBHo# OOII CIIO ¢ nonydyenuem cpeanero oduiero oopazosanus (IIIICC3).

B paznene mnporpammbl «ConepkaHue Y4yeOHOM JTUCHMIUIUHBDY KYpPCHUBOM
BBIJICJICH MaTepuall, KOTOPBIA TPH HW3YYCHUHW MATEMATHKH Kak O0a30BOW, TaK U
npopuIIbHON y4eOHOM TUCUUILTUHBI, KOHTPOJIIO HE MOJICKHUT.

MECTO YYEBHOHN JUCHUIIJIMHBI B YYUEEHOM ILIAHE

VYueOnast nucuuruimHa «MaremaTuka: anreOpa W Hauyaida MaTeMaTHUECKOTO
aHallu3a; TeOMETpHUs» SBISETCS YUeOHBIM TMPEAMETOM O00s3aTENIbHON MpeIMeTHON
obnactu «Marematuka u nHpopmatukay OI'OC cpeanero odiero oopazoBaHuUsl.

B mpodeccuonanbHbIx  00pa3oBaTeNbHBIX —OpPraHU3ALUAX, PEATU3YIOIINX
oOpa3oBaTeNbHyI0 MpOrpaMMy CpeaHero obmero oOpa3oBaHUS B Ipeaenax
ocoernst OOIl CIIO Ha 6a3e OCHOBHOro 00mero oOpa3oBaHus, y4deOHas
IUCHUIUIMHA «MaTeMaTthka» u3ydaeTcsi B 0011eo0pa3oBaTeIbHOM IUKIIE Y4eOHOTO
mwiana OOII CIIO Ha 6a3e OCHOBHOTO 00IIero 00pa3oBaHMs C MOITYYEHUEM CPEIHETO
obmero oopazosanus (IITICC3).

B yueOnbix mnanax IIIICC3 yyebHas nucuuruinHa «MaTeMaTthka» BXOAUT B
coctaB oOmMX 00meo0pa3oBaTeNbHbIX YYE€OHBIX JUCHUUILIMH, (OPMHUPYEMBIX U3
o0sa3aTenbHbIX npeamMeTHeIX obnacteilt ®I'OC cpegnero oOmiero oOpa3oBaHHs, IS
cnequainbHocte  CIIO  coorBercTByromero  npoduis — IpoQecCHOHATBHOTO
oOpa3oBaHUs.

PE3YJbTATBHI OCBOEHUS YYEBHOM JUCIUIIJIMHBI

OcBoeHMEe cojliepaHusl Y4eOHOU AUCIUIUIMHBI «MaTtemartukay oOecreunBaeT
JTOCTUKEHUE CTYJAECHTAMHU CIICIYIONIUX Pe3yJbTATOB:

* JINYHOCTHBIX:

- c(popMHUPOBAHHOCTh TMPEJCTABICHUNH O MaTEMAaTHKE KaK YHHUBEPCATIbHOM
A3bIKE HAYKWU, CPEACTBE MOJCIHPOBAHUS SIBIICHHM WU MPOLIECCOB, HAESIX U METOAaX
MaTeMaTUKH;

- NOHMMAHWE  3HAYMMOCTH  MaTE€MaTUKW Uil ~ HAyYHO-TEXHUYECKOIO
nporpecca, CHOPMHUPOBAHHOCTh OTHOIICHUS K  MaTeMaTWKe Kak K  4acTH
0OIIIeYeIOBEUeCKOM KYyJIbTYphl ~ Yepe3  3HAKOMCTBO C  HCTOPHEH  pa3BUTHS
MAaTEMATUKH, BOJIOLMEN MATEMATUYECKUX UJECH;

- pa3BUTHE JIOTMYECKOT'O MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOpaKeHUs,
AITOPUTMUYECKON KYJIbTYphbl, KPUTUYHOCTH MBIIUICHUS Ha YpPOBHE, HEOOXOIUMOM
s Oynymied npodecCuoHaNbHOM JeATeIbHOCTH, JJIsi MPOAOJDKEHUs 0Opa3oBaHUS
1 caMO00pa30BaHuUS;

- OBJIQJICHUE MAaTeMaTHYECKUMHU 3HAHUSIMHU M YMEHHSIMHU, HEOOXOIUMBIMU B
MMOBCETHEBHOM KU3HM, JIJII OCBOEHHUSI CMEXHBIX €CTECTBEHHO-HAyYHBIX TUCHUMIUIMH U
JTUCHUTUIMH TPOo(PEeCCHOHATBLHOTO LMKJIA, JUIS MOTyYeHus oOpa3oBaHus B 00JIacTsIX, HE
TpeOyIOmMuUX yriy0IeHHON MaTeMaTHIYeCKOU MOTOTOBKH,
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- TOTOBHOCTb M  CHOCOOHOCTH K  oOpa3oBaHMIO, B TOM  4YHCIE
caMO00pa30BaHUIO, HAa MPOTSDKEHUM BCEM JKU3HU; CO3HATEIbHOE OTHOLIEHHE K
HENpPEpPhIBHOMY OOpa30BaHMIO KaK YCJIOBHUIO YCIEIIHOW NPOPECCHOHATIBHON U
OOLIIECTBEHHON [J€ATENbHOCTH;

- TOTOBHOCTh M  CIIOCOOHOCTb K  CaMOCTOATEIbHOW  TBOPYECKOM U
OTBETCTBEHHOM JIEATEIBHOCTH;

- TOTOBHOCTh K KOJJICKTUBHOW paboTe, COTPYIHHUYECTBY CO CBEPCTHHKAMH B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HON, YUeOHO-UCCIEI0BATENbCKON, POSKTHON H
APYTUX BUAAX EATEIbHOCTH;

- OTHOIICHUE K MPOQPECCHOHATBHON JIEATEIHHOCTH KaK BO3MOXKHOCTH Y4YacTHsI B
PEIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIICHAIIMOHATFHBIX PO0IIEM;

* MeTanpeIMeTHbIX:

- YMEHHE CaMOCTOSTENIbHO OINpPEAENATh LU ACSATENbHOCTH M COCTaBISATh
IUTAaHBl JESTENBHOCTH;  CAMOCTOSATEIBHO  OCYIIECTBISTh,  KOHTPOJUPOBATH U
KOPPEKTUPOBAaTh JIEATENbHOCTh; HCIOJB30BaTh BCE BO3MOXHBIE PECYpChl JId
JOCTHKEHMSI MOCTABJICHHBIX LI€JIEH M peanu3aluyl IUJIAHOB JESTEbHOCTH; BbIOUPATh
YCIICLIHBIE CTPATETHH B PA3IMUHbIX CUTYalUsX;

- YMEHHME NPOAYKTUBHO OOIIATbCA M B3aUMOJCHCTBOBaTb B IpoOIlecce
COBMECTHOH JAESTENbHOCTH, YYUTHIBATh MO3HUIUU JPYTHX YYaCTHUKOB JESTEIBHOCTH,
3¢ PekTUBHO pa3peniaTh KOHPIUKTHL;

- BJAJCHUWE HaBbIKAMM TIO3HABATEIbHOM, Y4E€OHO-HCCIIENOBATEIbCKOU U
MIPOEKTHOM JESATENIbHOCTH, HaBbIKAMU pa3peuieHus MpodieM; CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOATEIBHOMY IMOWICKY METOJOB PEIICHHUS MPaKTHYECKHX 3a/ad,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB MO3HAHUS;

- TOTOBHOCTh M CIHOCOOHOCTbh K CAMOCTOSITEIBHOW HMH(DOpPMAMOHHO-
MO3HABATENBHON NEATEIHHOCTH, BKIIOYAass YMEHHE OpPHUEHTHUPOBATHCS B Pa3IUYHBIX
UCTOYHUKAX HMHPOpMAIMK,  KPUTUYECKHM  OIEHMBaThb UM  HHTEPIPETUPOBATH
MH(pOpPMaLIMIO, TOIYYaEMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

- BJIQJICHHE SI3BIKOBBIMU CpPEJICTBAMHU: YMEHHME SCHO, JIOTHYHO U TOYHO
U3JIaraTh CBOIO TOUYKY 3pPEHHUs, UCIIOIb30BaTh a/IeKBAaTHBIE SI3bIKOBBIE CPEJICTBA;

- BJIaJICHUE HaBbIKAMU [I03HABaTEIbHOM pedUieKCMM KaK OCO3HaHUs
COBEpUIaeMbIX AEMCTBUM U  MBICIUTENbHBIX IPOLIECCOB, MX PE3yJIbTaTOB U
OCHOBaHUWH, TPaHUI[ CBOETO 3HAHUS W HE3HAHUS, HOBBIX IMO3HABATENBHBIX 33134 U
CPEICTB IJISl WX JTOCTHKCHUS,

- IeJICYCTPEMIICHHOCTh B MIOMCKaxX u NPUHATAN peIlIeHNH,
COOOpa3sUTEIHbHOCTh W MHTYHIIHS, Pa3BUTOCTh TMPOCTPAHCTBEHHBIX MPEICTaBICHUIL;
CIIOCOOHOCTh BOCIIPHHHUMATH KPACOTY M TAPMOHUIO MUPA;

* MpeIMeTHBIX:

- c(opMHpPOBAaHHOCTH TPEICTABICHUA O MaTeMaTWKe KaK 4YacTH MHPOBOU
KyJbTypbl U MECTE€ MaTE€MaTHKH B COBPEMEHHOW LMBMIIM3ALlMHU, CIOCO0AX OMHCAHUA
SBJICHUH peajbHOr0 MUPa Ha MAaTEMaTUYECKOM SI3bIKE;

- cOPMUPOBAHHOCTh MPEJCTABICHUA O MaTEeMaTUYECKUX MOHATHIX Kak
BOXHEHIINX MaTEeMaTHUYEeCKUX MOJENAX, TO3BOJSIONIMX OIUCHIBATh M HU3y4YaTb




pa3Hble TIIPOLECCHI M  SBJICHMS; IIOHUMAHUE BO3MOXXHOCTH aKCHOMAaTUYECKOTO
IIOCTPOEHUS MAaTEMATUYECKUX TEOPUH;

- BJIAJICHUE METOJAaMH [OKAa3aTeJbCTB M aJrOPUTMOB pELICHUS, YMEHHE HX
IPUMEHSATH, IPOBOAUTH T0KA3aTEIbHBIE PACCYKICHUS B XO/I€ PELICHUS 3a/1aY;

- BIAQJACHUE CTAaHJAPTHBIMA I[PHUEMAMM DPEIICHHWS  PAlMOHAIBHBIX U
UPPALMOHAIBHBIX, ITOKA3aTEJIbHBIX, CTEICHHBIX, TPUTOHOMETPUYECKUX YPABHEHHU U
HEPABEHCTB, UX CHCTEM; HCIIOJb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM
YUCJIE IS [IOUCKA ITyTH PELIEHUS U WIUTIOCTPALMM PELICHNS] YPAaBHEHUN U HEPABEHCTB;

- c(OpMHUPOBAHHOCTH IIPEACTABICHAN 00 OCHOBHBIX MOHATHAX
MAaTeMaTUYECKOTO aHalIM3a W KX CBOMCTBAaX, BIJIAJICHUE YMEHUEM XapaKTepHU30BaTh
NMoBeJeHUE (PYHKUMH, HCIONb30BaHWE TMOJYYEHHBIX 3HAHUWA JJIs OIMCaHUA H
aHaJIM3a PEANbHBIX 3aBUCUMOCTEN;

- BJIAJICHUE OCHOBHBIMM IIOHATHUSAMH O IUIOCKUX M IPOCTPAHCTBEHHBIX
reoMeTpUUYeCKuX (Urypax, MX OCHOBHBIX CBOMCTBaxX; C(HOPMUPOBAHHOCTb YMEHHUS
pacrno3HaBaTh reOMETpUUYECKUe (UTYphl Ha YEpTEekKax, MOJAEISAX U B PEaIbHOM MHDE;
IPUMEHEHHE HW3YYEHHBIX CBOWCTB TIE€OMETpUYECKHMX Quryp u Qopmyn s
pelIeHns FeOMETPUYECKUX 3a71a4 U 3aJ1a4 C IIPAKTUUYECKUM COJEPKAHUEM,

- ¢()OPMUPOBAHHOCTh NPEJCTABICHUA O IMpoLeccax M SBICHUSAX, HUMEIOIUX
BEPOSATHOCTHBIA XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pEAIbHOM MMUpE,
OCHOBHBIX TOHSATHUAX 3JJIEMEHTAPHOM TEOPUHM BEPOSITHOCTEM; YMEHHW HAXOOUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUM B NPOCTEUIIMX MNPAKTHYECKUX
CUTyalUsAX U OCHOBHBIE XapaKTEPUCTUKHU CITyYalHbIX BEJINYNH;

- BJIQJICHUE HABBIKAMH HCIOJIB30BAHHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMm
IIPU PELICHUU 3a/1a4.

JIMYHOCTHBIE PE3YJIbTATDBI

Kon
JIMYHOCTHBIX
JInuHOCTHBIE pe3yJIbTaThl
pe3yabTaToB
peau3anuu NporpaMmMbl BOCIIMTAHHUS
peanu3anuu
(meckpunTopsl)
NPOrpaMMblI
BOCIIUTAHHUSA
Oco3Haromwmil cedst rpakTaHMHOM U 3aIIIUTHUKOM BEJIMKOMN CTPaHbI JP 1
[TposiBnstOIMNA W IEMOHCTPUPYIOLIUN YBaKEHUE K JIOASAM Tpy[a,
OCO3HAIOIIMKA  LIEHHOCTh coOcTBeHHOro Tpyaa. Crpemsmuiics K JIP 4

(GOopMHpOBaHHIO B CETEBOM cpele JUYHOCTHO M MNPO(ecCHOHATBHOTO
KOHCTPYKTHUBHOTO «IIM(POBOTO ClIea

Oco3HamMi MTPUOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA; YBaXKAIOIIIHI
COOCTBEHHYIO M UYKYIO0 YHUKaIbHOCTb B Pa3JIMUHBIX CHTYallUsX, BO BCEX JIP 7
dopmax ¥ BHJaX AEATEIHHOCTH.

CobOmtomaronii ¥ MpoNaraHJUpyoOIMi  OpaBuia  3J0pOBOIO U
Oe3omacHoro oOpasza KHM3HM, CHOpTa; MpeAynpexAarommii  a1bo
IPEOI0JICBAIOIINN 3aBUCUMOCTH OT aJIKOrojisi, Tabaka, NCHUXOAKTHUBHBIX JIP 9
BEIIECTB, a3apTHBIX Wrp © T.a. COXpaHSIOMHUNA TCHXOJOTHUECKYIO
YCTOMYUBOCTh B CUTYAaTHUBHO CIIOKHBIX MJIM CTPEMHUTEIHHO MEHSIONIMXCS
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CUTYaIUsAX
3aboTsAmumiics O 3aIIUTe OKPYXKAIoLIeH cpeabl, COOCTBEHHOH M UYXOif
0€30MacHOCTH, B TOM YHCJIE IU(PPOBOH
[TposiBnsitoluil  yBa)keHHE K OSCTETHYECKUM IIEHHOCTSIM, O0JIaqaroniuii
OCHOBAMH ACTETHYECKOM KYIBTYPHI
JInyHOCTHBIE pPe3yabTaThl
peasu3anuu NporpaMMbl BOCIIUTAHNS, ONIPe/Ie/ieHHbIe CYObeKTaMu
00pa30BaTeJLHOIO npouecca (Mpu HAJUIUM)
3HArOMMNA U COOTFOIAIONINN HOPMBI KOJIEKCa TPOGECCHOHATHHON ATHKU | JIP 13

JIP 10

JIP 11

COJEP)KAHUE YYUEBHOM JUCIHUITJINHBI
BBenenue
Matematrka B HayKe, TEXHUKE, SKOHOMHUKE, WH(OOPMAITMOHHBIX TEXHOJOTUSIX H
IPaKTHICCKON AesaTenbHOCTH. Llemn W 3amaun M3ydeHUs MAaTEMaTHKU MPU OCBOCHHH
cnenuanbHocTeit CIIO.

AJI'EBPA

PasBuTHe NOHATHA 0 YUCIE

Llenbie u panuoHanbHble uucia. JlelcTBUTENbHBIE 4YHuCHA. [Ipubaudicenuvle
gviyucnenus. Kownnexcuole uucna.

Kopuu, crenenu u jorapupmsi

Kopuu u cremenu. KopHu HarypanbHOM CTENEHHM W3 YUCIA U UX CBOMCTBA.

Crenenu C palMOHAIBHBIMU MMOKa3aTEIISIMU, uX cBoiictBa. CTerneHu C
JIECTBUTEIbHBEIMHU nokazaremsimu.  Cgoticméa cmeneHu ¢ 0elucmeumenbHbim
nokazameiem.

Jlorapu¢pm. Jlorapupm umcaa. OcCHOBHOE JOrapu(pMUYECKOE TOXKIECTBO.
JlecsiTuuable U HaTypaibHbie Jorapudmbl. [lpaBuna npeiictBuii ¢ sorapudmamu.
IIepexol K HOBOMY OCHOBAHHIO.

IIpeoOpa3zoBanue ajredpanvyecKux BbIPAKCHUH. [IpeoOpazoBanue
paIlMOHAIBHBIX, UPPAIMOHAIBHBIX CTEMEHHBIX, MOKA3aTENbHBIX M JIOTapu(OMUUECKUX
BBIPAKCHU M.

IIpakTu4yeckue 3aHATHS

ApudmMernueckue JEeWCTBUS HaJ YUCIAMH, HAXOXJICHHE MNPUOIHKEHHBIX
3HAQYEHUN BEIMYMH U TOTPEUIHOCTEN BBIUUCICHUHN (a0CONIOTHONW M OTHOCHUTEIBHOM),
CPaBHEHME YHCIIOBBIX BBIPAKEHU.

Brruncnenue u cpaBHeHUE KOpHEN. BhIIToOIHEHHE pacyeToB € paiuKaIaMu.

Pemienue uppauyoHaIbHBIX ypaBHEHUU. HaxokaeHue 3HA4YEHUN CTEIEHEH C
panuoHaNbHBIMU MOKa3aTeasiMu. CpaBHeHue creneHei. [IpeoOpa3oBanus BbIpaKEHUI,
coAepKalluxX cTeneHu. Pemenne noka3arenbHbIX YPaBHEHUH.

Pemenve npukitaiHbIX 3a7a4.

Haxoxxnenue 3HaueHuit ioraprudma mo mpous3BoJsHOMY OCHOBaHMIO. [lepexon ot
OJTHOTO OCHOBaHHUS K Jpyromy. Breluucienne u  cpaBHEHHE  JIOTapU(PMOB.
JlorapudmupoBanue W MOTEHIIMPOBAHUE BHIPAKEHUH.

[TpubnvkeHHbIE BRIYUCICHUS U PEIICHUS TPUKIIAIHBIX 3a]1a4.

Pemenue norapupMudeckux ypaBHEHHM.

11



OCHOBbBI TPUTOHOMETPHUH

OcCHOBHBIC IOHATHA

Pannannas mepa yrna. BpamarensHoe neuxkeHue. CHHYC, KOCHHYC, TAaHT€HC U
KOTaHI€HC YUCIIA.

OCHOBHBIC TPUTOHOMETPHYECKHE TOKAECTBA

@opmynsl npuseneHus. Gopmynsl crnoxeHus. Popmyibl yaBoeHUs. Popmyivl
NOJI0OBUHHO20 Y2a.

IIpeoGpa3oBanusi MPOCTEHIIMX TPUTOHOMETPUYECKHUX BhIPAKEHUMH

[Ipeobpa3oBanrue cymMMbl TPUTOHOMETPHUUECKHX (PYHKIMNA B MPOU3BEICHUE U

MPOU3BENICHUSI B CYMMY. BoipasiceHue mpueoHoMempuieckux QyHKyuil uepe3 maHeenc
NOJIOBUHHO20 Ap2YMeEeHmAa.

Tpuronomerpnyeckue ypaBHeHUsI 1 HEPaBeHCTBA

IIpocrenmmue TPUTOHOMETPHUUYECKUE YpaBHEHUS. IIpocmeriwue
mpu2oHoMempuyecKue HepageHcmad.

OOpaTHble TpPUrOHOMeTPUYECKHe (PYHKIHMH. ApPKCHUHYC, AapPKKOCHHYC,
apKTaHI€HC.

IIpakTuyeckue 3aHATHS

PanuaHHBII METOJ U3MEPEHNS YIIIOB BPAIICHUS U CBS3b C IPaJyCHOM MEPOH.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, (POPMYJIBI CIOKEHHS, YIABOCHUS,
npeoOpa3oBaHUE€ CyMMbl  TPUTOHOMETPUYECKMX  (PYHKUUMHA B  IPOU3BEICHUE,
npeoOpa3oBaHUE  MPOU3BENCHHUS  TPUTOHOMETPUYECKHX  (DYHKIMIA B  CyMMy.
[Ipocreiimme TPUroHOMETPUIECKNE YPABHEHHS U HEPABEHCTBA.

OOpatHble TPUTOHOMETPUYECKUE (DYHKIIMU: apKCUHYC, aDKKOCHUHYC, apKTaHT€HC.

®YHKIIMU, UX CBOMCTBA U TPAOUKHA

@Oynknuu. O0nacTh omnpeneneHus 1 MHOKECTBO 3HAUYeHMUIA; rpaduk (QyHKIUH,
nocTpoeHue rpad@ukoB GyHKIINMA, 3aIaHHBIX PA3THYHBIMH CTIOCOOAMH.

CBoilicTBa ¢Gynkumu. MOHOTOHHOCTD, YETHOCTD, HEYETHOCTD,
OTPaHUYCHHOCTb, nepuoandHoCTh. [IpoMexxyTku Bo3pacTaHuss u  yObIBaHUSA,
HauOoJplllee W  HAaWMEHbIIEe 3HAYEeHHs, TOYKM JKcTpemyma. [ 'paduueckas
unTepnperanus. [Ipumeps! GyHKIIMOHATIBHBIX 3aBUCUMOCTEH B PEAIbHBIX MpoOIeccax U
SBJICHHUSIX. ApU(METHUECKHUE OTIepaiyl HaJl (QYHKIHSIMHU.

Crnoxnast GyHKIUS (KOMIO3UIs). [lonamue o Henpepvl8HOCMU DYHKYUU.

Ooparublie pynkuuun. Ooracmes onpedenenusi U 00O1ACMb 3HAYEHUL 0OPAMHOU
¢dyuxyuu. I paghux obpamuoii pyHxyuu.

CreneHnHble, MoKa3aTeJbHbIe, JOrapuMuIecKHe M TPUTOHOMETPHYECKHE
(pyHknun.

OoOparHbie TPUrOHOMeTpUUYecKHe GyHKIMH

Omnpenenenus QyHKIHI, UX CBONCTBA U TpadUKH.

[IpeoOpazoBanms rpadukoB. IlapamienbHBIH IEPEHOC, CAMMETPHUS OTHOCHTEIIBHO
OCel KOOpAMHAT W CHUMMETPUS OTHOCUTEIHHO Hadaja KOOPAMHAT, CHUMMETPUS
OTHOCHUTEJILHO MPSMOH y = X, PaCTSDKEHHE U CKaTUE BIOJIb OCEH KOOpUHAT.
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IIpakTnyeckue 3aHATHS

[IpuMepbl 3aBUCUMOCTEN MEXIY IEPEMEHHBIMM B PEaJbHBIX MPOLECCAX W3
CMEXHBIX aucuuiimH. Onpenenenue QyHkiui. [locTpoeHue W uyTeHue rpaduKoB
¢bynkuwmii. MccnenoBanue Qynkiuu. CBOMCTBAa JMHEWHOM, KBaJApaTUYHOM, KyCOUHO-
JUHEWHOM W  ApoOHO-nuHeHHOW (yHKumii. HempepplBHBIE U NEepUOIUYECKUE
¢bynkuun. CpoiictBa u  rpaduKu CHHYcCa, KOCHHYCA, TaHT€Hca W KOTaHTeHca.
Obpatabie ¢yHKiMu U ux rpaduku. OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIUU.
[IpeoOpazoBanust rtpaduka ¢ynkmun. [apmonmueckue konebanms. [lpuxiamxabie
3a1a4H.

[lokazarenpHble, JOTAapU(PMHUUECKHE, TPUTOHOMETPUUYECKUE YpaBHEHHUS U

HEpPABEHCTBA.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A
IMocaenoBareabHocTu.  CrocoObl  3a7aHus W CBOMCTBA  YHCJIOBBIX
nocyenoBareabHoCTe. [lonamue o npedene nociredosamenvhocmu. Cyuwecmeosanue

npeoena MOHOMOHHOU  02panuyeHHou nociredosamenvrocmy. CyMMHpPOBaHUE
nocJyenoBaTeabHoCTe. beckoHeuHo yObIBaroias reomMeTpuueckas Mporpeccus u ee
cyMMa.

IIpousBoanasi. [loHsiTue O NPOM3BOJHON (YHKIIMU, €€ TECOMETPUUYECKHN U
¢u3nueckuil cMbIci. YpaBHEHHE KacaTelnbHOW K rpaduky ¢yHkuuu. [IpomsBoaHble
CyMMBI, pa3HOCTH, IPOU3BEICHUS, YaCTHOTO. IIponsBonnbIe OCHOBHBIX
aneMeHTapHbIX (QyHKIuH. [IpuMeHeHre NpPOM3BOJHON K HCCIENOBAHMIO (QYHKUUNA WU
MOCTPOCHUIO0 T'paduKOB. [Ipou3600uble 0OpAmMHOU HYHKYUU U KOMNOZUYUU DYHKYULU.

[IpuMepbl KCMONB30BaHUA NPOWU3BOAHOM Uil HAXOXKACHUS HAWIYYIIETO
pelieHns B NPUKIAOHBIX 3anadax. Bropas npousBogHasg, €€ TE€OMETPUYECKHNA H
¢usnueckuii cMbici. HaxoxaeHne CKOpoCTH Uisl mpouecca, 3aJlaHHoro (Gopmysoil u
rpadukom.

IlepBooOpa3Hass u umHTerpaj. l[IpuMeHeHuEe ONMpEeAEeNeHHOr0 WHTErpana s
HaXO0XKIACHUs

WIOMAAM  KpuBoJuHEWHOW  Tpanemuu. @opmyna Herorona—JleitbHuna.
[Ipumepsl npUMEHEHUs UHTErpana B (pU3UKEe U T€OMETPHUH.

IIpakTu4yeckue 3aHATHS

YucnoBas mociaeAoBaTelIbHOCTh, CHOCOOBI €€ 3aJaHus, BBIYMCICHHS YJICHOB
nocinenoBarenabHocT. [Ipegen mocnemoBarenbHOCTH. beckoHeuHo — yObIBaromas
reOMETPUYECKAS] IPOTPECCHUA.

IIpon3BoHAs: MEXAHUYECKUNA U TEOMETPUYECKUN CMBICI IIPOU3BOIHOM.

VYpaBHeHue kacatenbHOM B obOmem Buae. llpaBuma u  dopmysbl
muddepenumpoBanus, TadIUNA IIPOU3BOIHBIX AJIEMEHTaPHBIX GyHKUIUHN.
HccnepoBanne (yHKIMM € TOMOLIBI0 Mpou3BoaHOM. Haxoknenue HamOOJIbLIETO,
HAUMEHBIIIETO0 3HAYEHUS] U DKCTPEeMaJbHBIX 3HAUCHUN (QyHKIUU.

Wurterpan u mnepBooOpaszHasi. Teopema Heriorona—IJleiiOnuna. Ilpumenenue
MHTETpasia K BBIYUCICHUIO (U3NYECKUX BETUUYHH U TUIOIIA ICH.
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YPABHEHUS N HEPABEHCTBA
YpaBHeHusT W CHCTeMbl ypaBHeHHMH. PanuoHanbHble, HppalMOHAJIBHBIC,
NOKa3aTEJIbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.
PaBHOCUIBHOCTH ypaBHEHH, HEPABEHCTB, CUCTEM.
OcHOBHBIE TpHEMbl HX penieHus (pa3ioKeHHEe Ha MHOXKUTENHU, BBEJCHUE
HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, rPapUUECKUA METO).
HepaBencrBa. PannonanbHble, UppalMOHAJIbHBIE, [IOKA3aTEIbHbIE WU
mpuzonomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PEILICHHUS.
HUcnonb3oBanue CcBOMCTB M rpapukoB (GyHKOUMA NpH  pelIeHUuH
YPABHEHHII W HepaBeHCTB. Meron uHTEpBaioB. M300paxeHue Ha KOOPJIWHATHOMN
IJIOCKOCTA MHOJKECTBA PEIICHUM YPABHEHWU M HEPABEHCTB C JABYMs IIEPEMEHHBIMU U
UX CUCTEM.
Ipuxkaagubie 3a1a4u
[IpyuMeHeHne MaTeMaTUYeCKUX METOJNOB Ul PELICHUs COAEPIKATENBbHBIX 3a1ad
U3 pa3IMyYHBIX 001acTel HAyKH U MPAKTUKU.
WNHrtepniperanys pe3ysbraTa, y4eT peajJbHbIX OTPaHUYCHUN.
IIpakTuyeckue 3aHATHS
Kopnu ypaBuennii. PaBHocuiibHOCTS ypaBHeHM. [Ipeobpa3oBanue ypaBHEHU.
OCHOBHBIE IPUEMBI PELICHNS YPABHEHUI. PenieHue cucteM ypaBHEHH.
Hcnons3oBanue cBOWCTB M TpaukoB (YHKUMI Mg peuieHus ypaBHEHUU
U HEPaBEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEH

JIEeMEHTbl KOMOUHATOPUKHU

OCHOBHBIE TOHATUS KOMOMHATOPUKH. 3a/laddl HA TMOJACYET YMCIIa pa3MEIICHHIA,
MEepeCTaHOBOK, coueTaHuil. Pemenue 3agau Ha nepedop BapuanToB. Dopmyna 6uHOMA
Hrrotona. CBoiicTBa OMHOMUHANBHBIX KOd(duiuentoB. Tpeyronpauk [Tackans.

DJieMeHThI TEOPUHU BepOsSITHOCTEl

CoObITHE, BEPOSATHOCTb COOBITHS, CJIOKEHHUE W YMHOXKEHHUE BEpOSITHOCTEM.
llonamue o nezasucumocmu cobvimuil. [luckpemuas cnyuyaniHas 6eIUYUHA,3AKOH ee
pacnpedenenus. Hucnosvle xapakmepucmuku OUCKPEMHOU CAVYAUHOU  BETUYUHDL.
llonsamue o 3axone OOnLUIUX UUCEI.

DJIeMEeHThI MATEMATHYECKOH CTATHCTUKH

[IpeacraBnenre naHHbIX (TaONMIBL, JUarpaMmbl, TpaduKu), eceHepanrvHasl
COBOKYNHOCMb, 8b1O0PKA, cpedHee apupmemuueckoe, meouana. llonsmue o 3aoauax
mMamemamuyeckou Cmamucmuxuy.

Pewenue npakxmuueckux 3a0ay ¢ npumeHeHuem eposiMmHOCIMHbLIX MEmoO08.

IpakTuyeckune 3aHATHS

Hcropust pa3BuTHs KOMOWHATOPHKH, TCOPHH BEPOSITHOCTEH M CTATUCTUKH U UX

poJib B  pa3IMYHBIX cdepax uUeJIoBeUeCKoW Iku3HedesTenbHocTH. [IpaBuna
KOMOWHATOpUKU. Pemienrie KoMOMHATOPHBIX 3amad. Pa3memnieHus, couyeTaHuss u
nepectaHoBkU. bunom Herotona u tpeyronsuuk [lackans. [Ipuknagseie 3agaun.
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Knaccuueckoe  ompeneneHue  BEpOSITHOCTH,  CBOWMCTBAa  BEPOSTHOCTEH,
TeopeMa O CyMMe BeposTHOcTed. Borumcnenue BepostHocTel. [Ipuknaanbie 3aaauu.
[IpeacraBnenuie YncaOBBIX AaHHBIX. [IpUKiiaiHbIe 3a0a4H.

I'EOMETPUA
IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacrnonoxxkeHue IByX MNpsAMBIX B IpocTpaHcTBe. IlapamnenbHOCTh
NpAMOM U TWIOCKOCTHU. [lapammenbHOCTh IIOCKoCcTeW. [lepneHauKyIsIpHOCTh MPSIMOU
U IUIOCKOCTH. llepneHauKyissp W HakJIOHHAsA. YTOJ MEXAYy NPSMOM U IUIOCKOCTBIO.
JIByrpanHbpli yroia. YTroil MeXAy IUIOCKOCTAMU. [lepneHauKynsipHOCTh JBYX
IJIOCKOCTEHN.

I'eomerpuyeckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: MAapaUIEIbHBI MEPEHOC,
CUMMETPHS OTHOCHUTENIBHO IUIOCKOCTH.

[lapamnensHoe mpoekTUpoBaHue. [l1owads  OpmMoO2OHANLHOU  NPOEKYUL.
N300paskeHre npoCTpaHCTBEHHBIX QUTYP.

MHoOrorpaHHuKH

Bepmunbl, pebpa, rpaHu MHOrorpaHHuKa. Pazeepmka. MuozozpanHwvie yeiubi.
Buinyxnvie mnocoepannuxu. Teopema Jiinepa.

IIpuszma. Ilpsmas wu  uaxnonnas  nupusma. llpaBuibHas  npusma.
[Tapannenenunen. KyoO.

[Inpamuna. [IpaBuneHas nupamuga. YcedeHnas nupamMuaa. Terpasap.

Cummetpuu B KyOe, B mapajuieienunese, B Ipu3Me U MUpaMu/Ie.

Ceuenus ky0a, IPU3MBI U TUPAMUJIBI.

[IpeacraBnenre O TMpaBUIBHBIX MHOTOTpaHHHMKAax (TeTpa’ape, Kyoe,
OKTa’/pe, NOAEKa’pe U UKOCAIPE).

Tes1a 1 MOBEPXHOCTH BpalLlCHUA

Humuuaap u koHyc. YceueHHbIt koHyc. OcHoOBaHue, BBICOTa, OOKOBas
MOBEPXHOCTh, 00Opa3zyromiasi, pa3BepTka. OceBble CEUEHHsSI M CEUEHUs, MapajijiesibHbIe
OCHOBAHHUIO.

[lap u cdepa, ux ceuenns. KacarenpHas mIockocTs K cdepe.

HN3mepenus: B reoMeTpuu

O6bem u ero uzmepenue. MaterpansHas Gopmyina oobema.

@opMynbl  00beMa Ky0a, MNpPSIMOYTOJIBHOTO Napajulesienunena, TpPU3MBbI,
uunuHApa. opmynsl 00bemMa TUpaMuIbl U KoHyca. GopMyIIbl MJIOMIAU TOBEPXHOCTEN
UJIMHIpa U KoHyca. Dopmysibl oObeMa 11apa v IiIomaaun chephl.

[Tono6ue ten. OTHOIIEHUS TUIOMIAJIEH MOBEPXHOCTEH W OOBEMOB IMOJOOHBIX
TeJl.

KoopanHaTsl 1 BeKTOpBI

[IpssimoyronbHas (IekapToBa) cuUcTeMa KOOPAMHAT B mpocTpaHcTtBe. Dopmyra
pacCTOSIHUS MEXIY IBYMSI TOUKaMU. Y paBHEHUS ChEepbl, nI0CKOCU U NPAMOU.

Bekropel. Moaynbs Bektopa. PaBeHCTBO BeKkTOpoOB. (CJOKEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4YuCIO. Pa3nokeHne BEKTOpa MO HANpPaBICHUSM. YTOI
MExXAy AByMs Bekrtopamu. lIpoexkuuss BekTtopa Ha ocb. KoopauHaTel BekTOpa.
CkansipHO€ NPOU3BEACHUE BEKTOPOB.
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Hcnonp3oBaHne KOOpAMHAT M BEKTOPOB MPU PEMIEHUM MATEMAaTUYECKUX U
NPUKJIAIHBIX 3a]a4.

IIpakTnyeckue 3aHATHS

[Ipr3Haku B3aMMHOTO PACHOJIOKEHHUSI TMPSAMBIX. YTOJI MEXAY MPSIMBIMHU.
B3anmHoe pacnosiokeHne MpAMBIX U IUIOCKOCTel. llepneHaukynsip M HakJIOHHas K
IJIOCKOCTHU. YTOJI MEXKly IPSMOM U INTIOCKOCTHIO. TeopemMbl O B3aUMHOM PACIOJIOKEHUH
MPAMOM U THIOCKOCTHU. Teopema o TpeX MepneHIuKyIsipax.

[Ipr3HaKku ¥ CBOMCTBA MAPAJIIEIBHBIX U MEPIIEHANKYIISIPHBIX INIOCKOCTEH.

Paccrosame oOT TOYKM 10 TUIOCKOCTH, OT TMPSIMOM JO IUIOCKOCTH,
pacCTOSTHUE  MEXIY IUIOCKOCTSIMH, MEXIY CKPEHIMBAIOIIMMUCS NPSAMBIMHA, MEXKIY
MIPOU3BOJIBHBIMU (PUTYpaMu B IPOCTPAHCTBE.

[TapamienbHOE NPOEKTHPOBAHWE M €ro CBOMCTBA. Ileopema o niowaou
OpPMO2OHANLHOU npoexyuu MHO20)20IbHUKA. B3anmnoe PaCIIOJIOKEHHE
MIPOCTPAHCTBEHHBIX PUTYD.

Paznuunbie Buibl MHOTOrpaHHUKOB. MX m3oOpaxkenus. CeuyeHus, pa3BepTKU
MHOTOrpaHHHMKOB. [lnomaae moBepxHOCTH. Buapl cuMMeTpuid B IPOCTPAHCTBE.
CummeTpust Tel BpallleHUs] 1 MHOTOTpaHHUKOB. Brruucienue miomiaaei 1 o0beMoB.

Bekropsl. JlerictBusg ¢ BekTtopamu. JlexkaproBa cucTeMa KOOpAMHAT B
IIPOCTPAHCTBE.

YpaBHeHUE OKPYXKHOCTH, c(epbl, MIOCKOCTU. PaccTosiHue MeEXay TOYKAMHU.
JIeicTBUSL C BEKTOpAMH, 3aJaHHBIMU KoopAauHartamu. CKajasipHOE IPOU3BEIACHUE
BEKTOPOB. BEKTOpHOE ypaBHEHUE NPSIMOM U TNIOCKOCTH. MCrionp30BaHnE BEKTOPOB IMPHU
JIOKa3aTEIbCTBE TEOPEM CTEPEOMETPHH.

Jns BHeEayIMTOPHBIX 3aHATHM CTYJEHTaM Hapsay C pEHIeHUEeM 3a1ad Hu
BBIMNOJIHEHUS MPAKTUYECKUX 3aJaHUI MOKHO MPEJIOKUTH TEMbI UCCIIEIOBATEIbCKUX U
pedepatuBHbIX PabOT, B KOTOPHIX BMECTO CEpUH OTHAEJIBbHBIX MEJIKUX 3a1ad MU
VOPOKHEHUHN MPEeJIaraloTcs CIOKETHBIC 3aJlaHus, TpeOyIomue JUIMTEIbHON padoThl B
paMKax OJIHOM MaTeMaTH4eCKOW CHUTyalMd. OTH TEeMbl MOTYT OBITh Kak
VHIUBUIYAJIbHBIMU 33JaHUSIMH, TaK W TPYNIOBBIMU JUIsI COBMECTHOIO BBIIIOJHEHUS
HCCJIEIOBAHUS.

IIpuMepHbIe TeMbI pepepaToB (JOKJIAA0B), HCCIAEA0BATEIbCKHX NIPOEKTOB

» HenpepriBHbIEC 1pOo06H.

* [I[puMeHEHNE CIOKHBIX MPOLIEHTOB B 9KOHOMUYECKUX pacyeTax.

* [lapamenbHOE TPOEKTUPOBAHHUE.

* CpeiHME 3HAYEHUS M UX TPUMEHEHHUE B CTATUCTHUKE.

* BexkTopHOE 3aaHKe NPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.

» Cl10’KeHUE TAPMOHUYECKUX KOJIeOaHUH.

* I'paduueckoe pelieHne ypaBHEHU U HEPABEHCTB.

* [IpaBuiIbHBIE U MOJYITPABUIbHBIE MHOTOTPAHHUKH.

* KoHM4eckue ceueHus U UX MPUMEHECHUE B TEXHUKE.

* [Tonsarue nuddepenirana u ero MPUIOKECHHUS.

« CxeMbl TOBTOPHBIX UCIbITaHUN bepHyu.

* lccnenoBanre ypaBHEHHM U HEPABEHCTB C ITAPAMETPOM.
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TEMATHYECKOE IIJTAHUPOBAHUE.
TEXHUYECKUHN MMPO®UIIb TPO®ECCUOHAJBHOI'O
OBPA30OBAHUA

[Ipu peanuzanuu cojaepxaHusi o0Ie00pa30BaTEIbHON YUEOHOU JUCIUTIIMHBI
Maremaruka (npod) B npenenax ocBoeHus OOIl CIIO na 06aze OCHOBHOTO OOIIETO
oOpazoBaHusi C  ToJydeHHMeM  cpeaHero  obmero oOpaszoBanus  (IIIICC3)
MaKcUMajbHas ydeOHash Harpy3ka OOYYaroIIMXCsl COCTaBJISICT:

no cneruanbHocT CIIO Texnuueckoro mpoduis 351 wac. W3 HuxX
aynutopHas (oOs3aTenpHasi) Harpy3ka OOydYaronmuxcsi, BKJIIOYas MPAKTHUYECKHUE

3aHATHS, — 234 4yaca; BHEayJIMTOpHasi caMOCTOATENbHas padora crygeHToB — 117
YJacoB.
TEMATUYECKHAU IUIAH
Bun yueOHOM paOOThI KosmmuectBo yacoB
Aynuropnsie 3aHaTus. Conepxanue CnemmansHoctu CI10
oOy4eHus
BBenienne 2
Pa3BuTHE NOHATHS O YUCIE 10
Kopnu, crenenn u norapudmMbl 14
OyHKIMK U TpaduKu 18
YpaBHEHHS 1 HEPABEHCTBA 36
KomOunHaroprka 10
DJeMEHTHI TEOPUU BEPOSITHOCTEN U 12
MAaTEMATUYECKON CTATUCTUKHU
Uroro 102
OCHOBBI TPUTOHOMETPUH 32
[IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE 20
MHOTOTpaHHUKH U KPYTJIbIE Tena 26
Koopaunatel 1 BEKTOpHI 14
Hauana MaremaTnyeckoro aHaiansa 24
WNHTterpan u ero npuMeHeHue 16
Uroro 132
Bcero 234
BHeaynuTopHasi camocTosiTe/ibHas padoTa
Conepxanue 00ydeHHs KonunyectBo yacon
[ToaroroBka BBICTYIUIEHUH 10 117
3aJJaHHBIM TE€MaM, JIOKJIaJI0B,
pedepaToB, 3cce, MHANBUATYAITBHOTO
MPOEKTa C UCIOIb30BAaHUEM
MH(GOPMAIIMOHHBIX TEXHOJIOTHH U Jp.

IIpome:xkyTouHas arTecTauus B (hopMe IK3aMeHa

Bcero | 351
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XAPAKTEPUCTUKA OCHOBHBIX BUJ0OB YUEBHOM
AEATEJBHOCTU CTYJAEHTOB

Conep:xxanue 00y4eHHs

XapakTepucTUKAa OCHOBHBIX BUI0B
AeSITeJIbHOCTHU CTY/IEHTOB (HA YPOBHE YUeOHBIX
neicTBUM)

Beenenue

O3HakoMJICHHE C POJIBIO MATCMATUKHW B HAYKC,
TCXHHUKC, 9KOHOMHKC, I/IH(i)OpMaHI/IOHHLIX
TCXHOJIOTHUAX H HpaKTH‘ICCKOfI JACATCIIbHOCTH.
O3HakoMJICHHE C OoejsiMi M 3aJa49aMH U3YUYCHHA
MATCMATUKH ITPHU OCBOCHUU CHCHI/IaHLHOCTCﬁ CIIO

AJITEBPA

Pa3Butue noHsiTusd o
YHCJIe

Beimonnenune apudmeTnyeckux JeHCTBUN  Ha
YUCJIaMH, COYETast YCTHBIE U MUCbMEHHBIE IIPUEMBI.
Haxoxnenue npubInmKeHHbIX 3HAYCHU BETUYUH U
MOTPEIIHOCTEe  BBIUMCICHUM  (a0CONMIOTHOW U
OTHOCHUTEJIHHOM); CpaBHEHHUE YUCTIOBBIX
BBIPAKCHUM. Haxoxnenue 01112 (0 B
npeoOpa3oBaHUSIX M BBIYUCICHUSIX (OTHOCUTCSI KO
BCEM NMyHKTAM MPOrpamMMbl)

KopHu, crenenu,
Jorapu¢mbi

O3HakOMJICHHE C TOHATHEM KOpPHS N-il CTEIEHH,
CBOMCTBAaMHU PAJUKAIIOB M MpPaBUJIAMU CpPAaBHEHUS
KopHer. DOopMyIMpOBaHUE ONPEACIIEHUsS KOPHS U
CBOWCTB KOpHEW. DBpluuciieHue wu CpaBHEHUE
KOpPHEH, BBINOJIHEHUE NPUKUIKA 3HAYCHUS KOPHS.
[IpeoOpazoBaHue  YHUCIOBBIX W OYKBEHHBIX
BBIPAKECHUH, COJACPKAILNX PaUKaJIbl. BinosHeHNE
pacueToB 1o GopmyliaMm, CoJepKaluM paguKalbl,
OCYILIECTBJISII ~ HEOOXOAMMBIE  TOACTAHOBKH U
npeodpazoBanus. OnpeneneHue pPaBHOCUIBHOCTU
BBIPAKEHUN c paguKaIamMHu. Pewenue
WppalMOHAIBHBIX ypaBHEHUW. (O3HAKOMIICHUE C
MTOHSTHEM CTEIEHU C JICUCTBUTEILHBIM
nmokaszareneM. HaxoxxneHue 3HAUYCHUM CTEMCHHU,
WCIOJIb3YS npu HEO0OXOTMMOCTH
MHCTPYMEHTAJIbHBIE CPEJICTBA. 3alIMChIBAHUE KOPHS
N-i cTemeHn B BHUJAEC CTENEHU C JPOOHBIM
nokaszatesieM ©  Haobopor. DopmynupoBaHHE
CBOWCTB CTemneHeW. BrpluncneHne creneHen ¢
pallOHAIILHBIM MOKa3aTesieM, BBITIOJIHEHUE
MPUKUJKA ~ 3HAYCHUSI  CTENCHW,  CpPABHEHHUE
crerieneii.  [IpeoOpazoBaHue  YHUCJIOBBIX U
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OYKBEHHBIX BBIPAXEHUHN, COAEpKAIIMX CTENEHH,
NpUMEHsiE CBOMWcCTBa. PerieHne mnokas3aTenbHbIX
ypaBHeHuH. (O3HAKOMJICHHE C TMPUMEHEHHEM
KOpHEH M CTemneHell NpHu BBIYUCICHUM CPEIHUX,
JIEJICHUN OTpPE3Ka B «30JI0TOM CEeUeHUU». PereHue
MIPUKJIAJIHBIX 3aJ1a4 Ha CJI0KHBIC MPOIECHTHI.

IIpeoOpa3zoBanue
aJiredpanvyecKux
BbIPAKeHHUM.

BrinonHeHue npeoOpazoBaHui BBIPAXKEHUH,
npuMeHeHrne (Gopmys, CBSI3aHHBIX CO CBONCTBaMH
crenieHerd u jorapudmoB. OmnpeneneHue 00IaCTH

JIOITYCTUMBIX 3HAYEHU JorapupmMuyeckoro
BBIPAKCHUA. Pemenune JorapuMUIECKIX
YpaBHECHUU

OCHOBBI TPUTTOHOMETPUU

OcCHOBHbBIC MOHATHSA

M3yyeHue paJraHHOIO METOAA HM3MEPEHHUS YIJIOB
BpalleHUs! M HX CBA3M C TIPATyCHOU MEpPOM.
N300paxeHne yrioB BpalleHUs HAa OKPYXHOCTH,
COOTHECEHHE BEJINYUHBI yria C €ro
pacnosioxxeHueM. DopmyIMpoBaHUE ONPENEICHUN
TPUTOHOMETPUYECKMX  (YHKUMA  JJid  YIJIOB
MOBOPOTa M OCTPBIX YIJOB MPSMOYTOJBHOIO
TPEYTOJIbHUKA U O0OBSICHEHHUE UX B3aMMOCBSI3U

OcCHOBHBIE
TPUTOHOMETPUYECKHUE
TOKIECTBA

[IpuMeHEHNE  OCHOBHBIX  TPUTOHOMETPUYECKHUX
TOXIECTB JUISL BBIYMCJIEHUS 3HAYEHUUN
TPUTOHOMETPUUECKUX (PYHKIMI MO OAHON U3 HUX

IIpeoGpa3zoBanust
NMPOCTEHINX
TPUTOHOMETPUYECKUX
BbIPaKEHUM

N3yyenne OCHOBHBIX (OPMYN TPUTOHOMETPHH:
bopMysIbl CIIOKEHHS, YIBOEHUS, MpeoOpa3oBaHUS
CyMMbl  TPUTOHOMETPHUYECKUX  (DyHKIMI B
MpOU3BEJCHUE U TPOU3BEICHUS B CYMMY U
NpUMEHEHWE  TNPU  BBIYUCICHUU  3HAYCHMUS
TPUTOHOMETPUUECKOTO BBIPAKEHUS U YIPOIICHUS
ero. O3HaKOMJICHHME CO CBOMCTBAMH CHUMMETpPUU
TOYEK Ha CIMHUYHOW OKPYKHOCTH W TIPUMCHCHHE
WX JIJIs1 BBIBOIA (DOPMYIT TPUBEICHUS

IIpocreiimmue
TPUTOHOMETPHYECKHE
YPABHEHMS U Hepasencmea

Pemiennie mo ¢dopmysaMm U TPUTOHOMETPUUECKOMY
Kpyry MPOCTEUIIINX TPUTOHOMETPUUECKHUX
ypaBHeHuil.  [IpuMeHeHue  OOIMMX  METOJ/OB
pelieHrs ypaBHEHHUI (IIPUBEACHUE K JIMHEHHOMY,
KBaJIpaTHOMY, METOJ PAa3JI0KEHUSI HA MHOXKHUTEIIH,
3aMEHBI MIEPEMEHHOM ) npu pelieHnn
TPUTOHOMETPUYECKUX YPaBHEHHUM. YmeHnue
OTMEUYaThb Ha KpPYyre peueHus MOPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB
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APKCHHYC, aPKKOCHHYC, O3HakomIIeHHE c [IOHATUEM 00paTHBIX

APKTAHTEHC YNCJIA TPUTOHOMETPUYECKHUX (yHKIMIA. N3yuyenue
OIIpEEIICHUM apKcuHyca, apKKOCHHYCa,
apKTaHreHca  4ucia,  (HOpMynIMpOBaHHE  HX,
U300paKeHUEe Ha  €IMHUYHOM  OKPYXKHOCTH,
IIPUMEHEHHUE IPU PEIICHUU YPABHEHUN

®YHKIUA, UX CBOUCTBA U TPAOUKH

DyHKUMH. O3HakOMIIEGHHE C  TIOHATHEM  NEPEMEHHOM,
IIPUMEPAMH 3aBUCUMOCTEW MEXIY NEPEMEHHBIMH.

Ilonsitue o

HeNnpepbIBHOCTH PYyHKIMHU

O3HakOMJICHHE C TTOHATHEM TrpaduKa, onpeaeacHue
OPUHAISKHOCTY  TOYKH Tpaduky  (GyHKIUU.
Omnpenenenue o dbopmyie npocTeimei
3aBHCHUMOCTH, BHAa ee rpaduka. Bwipaxenue mo
dopMysie OOHONM TMEpPEeMEHHOM 4Yepe3 JApyrue.
O3HakomiieHHe ¢ ompeneneHueM  (QYHKIHH,
¢dopmynupoBanue ero. HaxoxneHue o006gacTH
ornpeJeeHus: U 001acTH 3HAYCHUN QYHKIIUN

CaoiicTBa QyHKIUM.

I'padpuueckas
HHTepnpeTanus.
IIpuMmepbI
(GyHKIIHOHAJIBHBIX
3aBHCHMMOCTEH B peaJibHbIX
npoueccax u siBJIeHusiX

O3HakomiieHHE C TpuUMepaMu (PYHKIIMOHAIBHBIX
3aBHCHUMOCTEH B peajbHBIX MPOIIECCaX U3 CMEXKHBIX

JTHACIUTLIVH.
O3HakoMJICHHE c JIOKA3aTEIbHBIMA
PacCyKJICHUAMU HEKOTOPBIX CBOMCTB JIMHEWHOW H
KBaJIpaTUIHON byHKUUH, IIPOBE/ICHUE
WCCIICIOBAHUS  JIMHEMHOW, KYCOYHO-JIMHEHWHOM,

JIpOOHO-IMHEMHON W  KBaJApaTUYHOU (PYyHKIUH,
noctpoeHue ux rpaduxos. Iloctpoenne u uteHue
rpadukoB ¢pyukumii. UccnenoBanue GyHKINM.
CocraBnenue BHUIOB (PYHKIMHA 1O JaHHOMY
YCIIOBUIO, PELICHHUE 3a/1a4 Ha SKCTPEMYM.
Brinonnenne npeobpazoBanuii rpaduka QyHKITUU

Ooparnbie pyHKUMH

N3yuenne  nomamuss ~ obpamHou  yHKyuu,
onpeoenenue 6uda U NOCMpoeHue 2epaguxa
obpamuou yHKyuu, HaxodicoeHue ee obaACMU
onpeoenenusi u obnacmu 3Havenuu. llpumeHeHue
CBOMCTB (DYHKIIMI MpU UCCIAEAOBAHUM YPAaBHEHUN U
pelieHny 3aaad Ha JSKCTpeMyM. O3HaKOMIIEHHE C
MTOHSATHUEM CJIOKHOM (PYHKITMH

CreneHHbIe,
NnoKa3arteJibHbIe,
Jorapupmudeckue u
TPUTOHOMETPHUYECKHE
¢pynkuuu. O0paTHbie

Boruncnenne 3HaueHuil (QyHKUMH 1O 3HAYCHHIO
apryMenta. OrnpeneneHue MOJ0XKEHUs TOYKH Ha
rpaguke TO €€ KoopAWMHATaM H  HaoOOpOT.
Hcnonp3oBanre CBOMCTB (DYHKIMMA JIJII CPAaBHEHHUSI
3HaueHUH creneHedr u morapudmon. IloctpoeHue
rpa@uKoOB  CTENEHHBIX M  JIOTApU(DMHUYECKUX
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TPUTOHOMETPHYECKHUE
bynkunn

GbyHKITUH. Pemenue ITOKAa3aTEJIbHbBIX 51
Jorapu(MUYECKUX YpaBHEHUH U HEPABEHCTB IIO
U3BECTHBIM  anroputMmaM.  O3HaKOMJIIEHHE  C

HOHSATUEM HeTIpephIBHOM HepUOTUIECKOIt
¢yHKuMM, (GOPMYIHPOBAHUE CBOWCTB CHHYCAa U
KOCHHYCa, MOCTPOEHUE 170'¢ rpaduKoB.

O3HakOMIIECHHME C TIOHATHEM TapMOHHYECKHUX
KojeOaHU W TpUMepaMu  TapMOHHYECKHUX
KoJIe0aHUM ISl ONMUCaHMs MPOLIECCOB B (pU3UKe U
apyrux obmnactsax 3HaHus. (O3HaKOMIIEHHE C
MOHSATUEM Pa3pbIBHOM MNEPUOANYECKON (DYHKIIMH,
(OopMyIMpOBaHKHE CBOICTB TAHIE€HCA U KOTAHI€HCA,
noctpoeHue ux rpapukoB. [IprmeHeHne CBOWCTB

byHKUIMHA TS CpaBHEHUS 3HAYCHUI
TPUTOHOMETPUYECKUX byHKUUH, pelieHus
TPUTOHOMETPUYECKUX ypaBHEHUH. llocTtpoeHue
rpadukoB 00paTHBIX TPUTOHOMETPUUECKHUX

byHKIIMIT W ompeaeneHue MO rpagukam  uXx
CBOMCTB. BrinosiHeHHe npeoOpa3oBaHusi rpa)uKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

IHocaenoBaTeJbHOCTH

O3HakoMJICHHE c MTOHSTUEM YUCIIOBOU
MOCIIEIOBATEILHOCTH, crmoco0aMu ee  3a/aHus,
BBEIYHCIICHUSIMU €€ WICHOB. (3HaKOMJICHHE C
MOHSATUEM npeaena MOCTIEIOBATEIHHOCTH.
O3HakoMIICHHE C BBIYHCIICHUEM CYMMBI
OCCKOHEYHOTO YHCJIOBOTO psla Ha TPHUMEpE
BBIYHCIICHUSI CYMMBI OECKOHEYHO YOBIBAIOIICH
reOMETPUYECKON mporpeccuu. Perienue 3amad Ha
npuMeHeHue  GopMysibl CyMMbI  O€CKOHEYHO
yOBIBAIONIEH reOMETPUUECKON MPOTPECCUH

IIpousBoaHasn u ee
NpPUMEHEHHUe

O3HakOMJIECHME €  TIOHSATHEM  IPOU3BOJHOM.
N3yyenue u (HopMynupoBaHHE €€ MEXaHUYECKOIro
Y T€OMETPUYECKOTO CMBICIIA, U3YUYEHHE ANTrOpUTMa
BBIYHCIICHUS MPOU3BOAHON Ha npuMmepe
BBIYKCIICHUSI MTHOBEHHOW CKOPOCTH M YIJIOBOTO
koaduienTa KacaTeIbHOM. CocraBnenue
YpaBHEHUS KacaTeJbHOW B 00IeM BUJie. Y CBOCHHE
MpaBuUI nuddepeHmpoBanusl, TaOJIUIIbI
IIPOU3BOIHBIX AJIEMEHTAPHBIX byHKIIHIA,
npumeHenue s auddepeHupoBanus QyHKIIHM,
COCTAaBJICHHsI ypAaBHEHMS KacarelbHOU. M3ydyenune
TEOPEM O CBSI3M CBOMCTB (DYHKIIMU W TIPOU3BOIHOM,
dopmynupoBka wux. IlpoBeaeHHe ¢ NOMOUIBIO
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MPOU3BOJHON HCCIENOBaHUS (DYHKIIMM, 3aJaHHOU
dbopmynoli.  YCTaHOBJIEHHME  CBSI3U  CBOWMCTB
GyHKUMM W TPOU3BOAHOM MO UX TpaduKam.
[IpuMeHeHnEe TPOU3BOTHOM JJIs pEUIEHU 3a7a4 Ha
HaxXO0XXJICHUE HauOOJIBIIETO, HAaWMEHBIIETO
3HAYECHHS U HA HAXOXKJICHUE DKCTPEMYyMa

IlepBooOpa3nas u
HHTErpaJ

O3HakOMJICHME C TOHSATHEM HMHTErpaja M
nepBOOOPa3HOA.

N3yyenue npaBuia BBIUMCIEHUS EPBOOOPA3HON U
teopeMbl Hetorona—JleitOnuna.

Pemenne 3amau Ha CBA3b NEpBOOOpa3HOM U ee
IPOU3BOJHON, BBIYUCICHUE NEPBOOOPA3HONU IS
JTAHHOM (PYHKIUU.

Pemenne 3amad Ha NpUMEHEHHWE HMHTErpajga ajs
BBIUMCIICHHS PU3NYECKUX BEJIMYMH U IIONIAeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUS ¥ CUCTEMBbI
YPaBHEHHMH

HepaBeHcTBa M CHCTEMBbI
HEPaBEHCTB C ABYMS
nepeMeHHbIMHU

O3HaKOMIICHHE C TPOCTEHIIMMHU CBEICHUSAMH O
KOpHSIX alreOpanyecKux ypaBHEHHUM, MOHATUIMHU
VCCIICIOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM.
N3ydeHne Teopurn PaBHOCHIBHOCTH YPABHEHHUW WU
ee npuMmeHeHusa. lloBropeHme 3amucu peneHus
CTaHIAPTHBIX YPaBHEHUM, MIPUEMOB
npeoOpa3oBaHus ypaBHEHUN i1 CBEIEHUSA K
CTaHJAPTHOMY YPaBHEHUIO.

Pemienne  panuoHaNbHBIX,  UPPALMOHAIBHBIX,
IOKa3aTeJIbHbIX 51 TPUTOHOMETPUUECKHUX
YPAaBHEHUM U CUCTEM.

Hcnonb3oBanne CBOWCTB U rpadMKOB (PYHKITAN JUIS
peumieHuss ypaBHeHH. [loBTOpeHHE OCHOBHBIX
IIPUEMOB PELLIECHUS CUCTEM.

PemieHne ypaBHEHMN C TNPUMEHEHUEM BCEX
NPUEMOB (Pa3JIOKEHHUS] HA MHOXHUTENIH, BBEICHUS
HOBBIX HEW3BECTHBIX, MOJACTAHOBKH, TpauiecKkoro
METO/1a).

Pemienue cucrem ypaBHEHUNW C IIPUMEHEHUEM
Pa3JIMYHBIX CIIOCOOOB.

O3HakomileHHE C OOUIMMHU BOIPOCAMH PEIICHUS
HEPaBEHCTB U KCIIOJIb30BAaHUE CBOMCTB U rpa)uKoB
GyHKIUN TIPU peIlIeHUH HEPABEHCTB.

Pemienne HEpAaBEHCTB M CHCTEM HEPABEHCTB C
MPUMEHEHUEM PA3JIUIHBIX CTIOCOOOB.

[IpumeHeHne MaTeMaTUYECKUX  METOAOB IS
pELICHUs] COAEPKATEIbHBIX 3a4ad W3 Pa3JIMYHBIX
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oOnacTeil Hayku U npakTuku. HTepnpeTrpoBanue
pPEe3yIbTATOB C YYETOM pealbHbIX OTPaHUYCHUI

3JEMEHTBI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEH U

CTATUCTHUKH

OcHOBHbIE IOHATHSA
KOMOMHATOPUKH

N3ydenue nmpaBuia KOMOMHATOPUKHU U IPUMEHEHHE
IIpU peIIeHnH KOMOUHATOPHBIX 3a7ad.

Pemenne = KOMOMHATOPHBIX  33Jad  METOJOM
nepedopa U 1Mo MPaBUITy YMHOKEHUSI.
O3HakOMJICHHE C TOHATHSIMH KOMOMHATOPUKH:
pa3MEIeHUSIMH, COYETAHUSAMHU, MIEPECTAaHOBKAMH U
dbopmyraMu 11 UX BEIYUCIICHHUSL.

OOpsicHeHHe ©  TOpuMeHeHue QopMmyn  Ais
BBIUMCJIICHUSI  pa3MELIEHUI, MEpecTaHOBOK U
COUYETaHWUU MPU PELICHUN 3a/1au.

Oznakomienue ¢  OuHomMoMm  HelooToHa
TpeyrojabHukoMm [lackais.

Permenne mpakTHUecKUxX 3a7ad ¢ UCIOIB30BAHUEM
MOHSITUIA Y TIPAaBHJI KOMOMHATOPUKH

DJIEeMEHTbI TEOPUH
BEePOSITHOCTEM

N3yuenne KJIACCUYECKOTO ONPEIECIICHUS
BEPOSITHOCTH, CBOWCTB BEPOSTHOCTH, TEOPEMBI O
CyMME BEPOATHOCTEM.

Paccmorpenue IIPUMEPOB BBIUHCIICHUS
BEPOSITHOCTEN. Perenue

3aJlay Ha BBIYMCIICHUE BEPOSITHOCTEN COOBITUI

IIpeocmaenenue oanmvix
(mabauywl, ouazpammol,

epaghuxu)

O3nakomieHue ¢ NpeoCmMasieHuem  YuUci08blX
OQHHBIX U UX XAPAKMEPUCTNUKAMU.

Pewenue npaxmuueckux 3aoau Ha o0b6pabomky
YUCTIOBLIX OAHHBIX, BLIYUCTICHUE UX XAPAKMEPUCTUK

I'EOMETPUA

IIpsimble ¥ IVIOCKOCTH B
NPOCTPAHCTBE

@opMyIMpOBKa W MPUBEACHUE JOKA3aTENbCTB
IIPU3HAKOB B3aUMHOIO PACIIOJOKEHUS TNPAMBIX U
mIockocrer. Pacno3HaBaHue Ha yeprexax U
MOJENSAX  Pa3jJW4YHbIX  CIIy4ae€B  B3aUMHOIO
PaCIIOI0KEHUS MIPSIMBIX 17} IJIOCKOCTEN,
apryMEHTUPOBAHUE CBOUX CYKICHUM.
@OopMyJIMpPOBAHUE OIPEACICHUN, NPU3HAKOB U
CBOMCTB MAapAJUICIBHBIX W IEPIEHANKYISIPHBIX
IIJIOCKOCTEN, IBYTPAHHBIX U JIMHEUHBIX YTJIOB.
BrInosHeHne MocTpoeHusl yrioB MEXAY MPSIMbIMU,
IPSAMOM M IUIOCKOCTBIO, MEXKIY IUIOCKOCTSAMH I10
ONMCAHUIO U PACTIO3HABAHUE UX HA MOJECIISX.
[IprumeHeHne NPU3HAKOB U CBOMCTB PACHOJIOKECHUS
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NPSMBIX U IIOCKOCTEH MPY PEIICHUH 33/1a.
N300paxeHue Ha pUCYHKaX U KOHCTPYHPOBAaHHE Ha
MOJICTISIX ~ MEPICHIUKYISIPOB M HAaKJIOHHBIX K
TUTOCKOCTH, TPSIMBIX, MapajliebHBIX IUIOCKOCTEH,
YIJIOB  MEXIy TpSIMOH U  IUIOCKOCTBIO |
000CHOBaHUE TOCTPOCHUSI.

Penrenue 3amad Ha BBIYUCICHHE T'€OMETPHUUECKUX
BenmunH. ONHCHIBAaHHE PACCTOSIHUS OT TOYKH JI0
IUIOCKOCTH, OT MPSMOH /O TUIOCKOCTH, MEXKIY

IIJIOCKOCTSIMH, MEXKIY CKpEIINBAIOIAMUCS
OpSIMBIMU, MEXIYy MPOU3BOJIBHBIMU (UTYpamMH B
IIPOCTPAHCTBE.

DopMyIMPOBAaHME U  JIOKa3bIBAHUE OCHOBHBIX
TEOPEM O PACCTOSHHAX (TEOpEeM CYIIECTBOBAHMS,
CBOMCTBA).

N3o0pakeHne Ha yepTeKax U MOJCIAX PACCTOSHUS
1 000CHOBaHME CBOUX CyxaeHuu. OmpeneieHue u
BBIUMCJICHUE  PACCTOSHUKA B  IIPOCTPAHCTBE.
[Ipumenenue hopMys U Te€OpEM IJIAHUMETPUM JIJISt
pelIeHUs 3a1a4.

O3HakOMJIEHHE € TOHSTHEM  MMAPAUICIBHOTO
MPOEKTUPOBAHUS u ero CBOMCTBaMHU.
DopMyIMPOBAHUE TEOPEMBI 0 TJTOIIATA
OPTOTOHAJIBHOM MPOEKIIUYA MHOTOYTOJIbHUKA.
[Ipumenenue TEOpUHU TS 000CHOBaHUS
MMOCTPOEHUM Y BHIYMCIICHUU.

ApryMeHTHpPOBAHUE CBOUX CYXKJICHUH O B3aMMHOM
PaCIIOJI0KEHUH ITPOCTPAHCTBEHHBIX (DUTYD
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MHororpaHHuKHu

Onucanve W XapaKTepUCTUKA Pa3JIMYHBIX BHUJOB
MHOTOIPaHHUKOB, MEPEUUCICHUE UX DJIEMEHTOB U
CBOMCTB.

N3o0pakeHne MHOTOTPAaHHUKOB M BBINIOJIHEHHE
MOCTPOCHUSI Ha H300pKCHHSAX M MOJCIIX

MHOTOTPaHHHUKOB.
Bpluncnenne JWMHEWHBIX 3JIEMEHTOB W YIJIOB B
MIPOCTPAHCTBEHHBIX KOH(UTypaInsX,

apryMEHTUPOBAHUE CBOUX CYKJICHUM.
XapakTepucTuka U HM300paKEHUE  CeueHus,
pa3BEPTKH MHOTOTPAaHHHKOB, BBIYHMCIICHUE
TJTONIAJICHA TTOBEPXHOCTEM.

[TocTpoenue npocTelmux cedyeHui Kyda, IpU3MBlI,
nupamuel. [IpuMmeHenne ¢GakTtoB M CBEOEHUHN U3
IUIAHUMETPHH.

O3HakoMJIECHME C  BHJAMHM  CHMMETPUA B
IPOCTPAHCTBE, (HOPMYIMPOBAHUE OIPEAEICHUN U
CBOMCTB.  XapakTEpUCTUKAa  CUMMETPUM  Tell
BpAILCHHS] U MHOTOTPaHHUKOB.

[IpumMeHeHnE CBOMCTB CUMMETPHUM IIPU PELICHUU
3a1ad4.

Hcnonb3oBaHue NPUOOPETEHHBIX 3HAHMM IS
UCCIICOBAHUSI M  MOJCIHMPOBAHUSA  HECIIOKHBIX
3a1ad.

N300paxkeHre OCHOBHBIX MHOIOTPAHHUKOB H
BBIIIOJIHEHHE PUCYHKOB 10 YCJIOBUSAM 33134

Tesia u moBepxHoOCTH
BpalleHust

O3HakoMJIEHHME C BHJaMHM TeJl  BpalllCHUs,
dhopMyIMpOBaHUE UX ONPEICICHUN U CBOMCTB.
DopMyJIMPOBAHUE TEOPEM O CEUYCHUU Iapa
IJIOCKOCTBIO M TUIOCKOCTH, KacaTelIbHOM K cdepe.
XapakTepucTuka W HM300paKEHUE TEe BpallleHHUS,
WX Pa3BEPTKH, CECUCHMUS.

Pemienne 3agayu  Ha  MOCTPOCHUE  CEUYEHUM,
BBIYMCIICHUE JJIMH, PACCTOSHUM, YTJIOB, IUIOLIAJECH.
[IpoBeneHre [OKa3aTEIbHBIX PACCYXICHUN TMIpU
pEllIeHUY 3a7ay.

[IpumeHeHne CBOWMCTB CUMMETPUU NIPU PELICHUU
3a/1a4 Ha TeJla BpaIlleHMs, KOMOWHAITUIO TEJI.
N300pakeHrie  OCHOBHBIX  KPYIJIBIX TE€l |
BBINOJIHEHUE PUCYHKA 10 YCIIOBUIO 3a]1a4d
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HN3mepenust B reomeTpuu

O3HakoMJICHHE C MOHATHUSIMH IUIOLIAIA UM 00BbeMa,
aKCHOMaMH

1 CBOMCTBAMH.

Pemenue 3amay  Ha BBIYHCICHHE IUIOMIAJEH

TUTOCKHX buryp C IpUMEHEHUEM
COOTBETCTBYIOMUX  GopMyn U  (PakToB U3
TJTAHUMETPHH.

W3ydyeHnne TeopeM O BBIUKCICHHMH OOBEMOB
IIPOCTPAHCTBEHHBIX TEJI, pEIICHWE 3a7a4 Ha
npuMeHeHre (GOpMyIl BEIYUCIICHUS 00HEMOB.
Wzydenune ¢dopMyn A BBIYUCICHHUS IUIOIIAJEH
ITOBEPXHOCTEN MHOTOTPAHHHUKOB Y TEJI BPALLICHUS.
O3HaKOMIJIEHHE C METOAOM BBIYMCIICHMS IUIOLIAIN
MOBEPXHOCTH CHEPHI.

Pemienne 3amad  Ha  BBIYKMCICHHME IUIOLIAJEH
ITIOBEPXHOCTH IIPOCTPAHCTBEHHBIX TEI

KOOleI/IHaTbI H BEKTOPbI

O3HakoOMJIEHHE C TIOHATHEM BeKTOopa. M3ydeHue
JIEKapTOBOM CHCTEMBI KOOPAMHAT B MPOCTPAHCTBE,
MOCTPOCHHUE MO 3aJaHHBIM KOOpPJIMHATaM TOYEK U
IJTIOCKOCTEN, HAXOXKJICHUE KOOPAUHAT TOUEK.
HaxoxxneHue ypaBHEHUW OKpPYXHOCTH, CQEpBHI,
IUIOCKOCTU. BpluncieHne pacCcTOSHUM — MEXIY
TOYKaMH.

N3ydyeHne CBOWCTB BEKTOPHBIX BEJIWYWH, MPABUII
Pa30KEHUS BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, MPABUJI HAXOXKICHUS KOOPAWUHAT
BEKTOpa B NPOCTPAHCTBE, IIPaBWJI JECHUCTBUU C
BEKTOPAaMH, 3aIaHHBIMA KOOPAUHATAMMU.
[IpumeHeHue TeopuM TMpU PENICHUH 3a4a4 Ha
JICVCTBHS C BEKTOPAMH.

N3ydyeHne CKalasipHOrO NPOU3BEICHUS BEKTOPOB,
BEKTOPHOTO YpPaBHEHHUSI TPSMOM M IUIOCKOCTH.
[IpumeHeHnne TeopuM TMpPU PENICHUH 3a7ad Ha
JNIEUCTBUSI C BEKTOPaMHU, KOOPAUHATHBIA METOZ,
MIPUMEHECHUE BEKTOPOB ISl BBIYMCIICHUS BEJIUYUH
YIJIOB U PACCTOSIHUM.

O3HakoMJIeHHE C  JOKa3aTeIbCTBAaMU  TEOPEM
CTEPEOMETPUM O  B3aMMHOM  PACHOJIOKECHUU
MPSAMBIX U IJIOCKOCTEN C UCIIOJIb30BAHUEM
BEKTOPOB.
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YYEBHO-METOJUYECKOE
U MATEPHUAJIbLHO-TEXHMYECKOE OBECIIEYEHUE
MMPOTPAMMBI YUEBHOM JUCLHUIIIAHBI
MATEMATHKA (npod)

OcBoeHue  mporpamMmbl  yd4eOHOM  aucuMIUidHbBl — Matematuka (mipod)
mpearnoyiaraeT HajguuMe B MpodeccrnoHalbHOM 00pa3oBaTeIbHOW OpraHU3aIH,
peanu3yoniell  00pa3oBaTeNbHYI0 MPOrpaMMy CpeaHEro oOIero o0pa3oBaHHUs B
npenenax ocsoeHus: OOII CIIO na 6a3e ocHOBHOTO 00IIero 0opazoBaHus, yueOHOTO
KaOuHETa, B KOTOPOM HMMEETCS BO3MOXHOCTH OOeCHeduTh  O0ydaromuMcs
cBoOOAHBIN nocTyn B MHTEpHET BO Bpemsi y4eOHOTO 3aHSATHS U MEPUOJ BHEY4eOHOI
NEeSATENbHOCTH.

[Tomenienue KaOuHeTa YIOBJIETBOPSIET TpeOOBaHMIM CanurapHo-
snuaemMuosiornueckux mnpaswin U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) wu
OCHAIICHO THUIIOBBIM O0OOPYJOBaHMEM, YKA3aHHBIM B HACTOSAILIUX TPEOOBAHHUAX, B TOM
quclie CHEUUANIU3UpOBAaHHOW  y4yeOHOM MeOenbl0 M CpeIcTBaMu  OOy4eHWs,
JOCTaTOYHBIMU JJI BBINOJHEHUS TPeOOBAaHUI K YPOBHIO MOATOTOBKU O0yYarOUInXcs

B kabunere  umeercs MyJIbTUMEAUIHOE  000pYyAOBaHHE,  IOCPEACTBOM
KOTOpPOT0 yYaCTHUKU 00pa30BaTEIbHOTO MpoIecca MOTYT IPOCMATPUBATh BU3YaJIbHYIO
uH(pOpManMI0O O MaTeMaTUKE, CO3/aBaThb IPE3CHTALUH, BUACOMATEPUAIIbl, HHbBIE
JOKYMEHTBHI.

B cocTtaB y4eOHO-METOAMYECKOTO W MaTepHUaAbHO-TEXHUYECKOro 00ecreyeHus
nporpamMmsl yaueOHOU AUCHUIUTMHBI «MaTtemaTtuka (mpod)» BXOIAT:

* MHOTO()YHKIIMOHAJIbHBIA KOMILIEKC MPENOAaBaTeNs;

* HarJIsIAHBIE TOCOOMST (KOMILJIEKTBI y4eOHBIX TaOJMLl, IJIaKaTOB, MOPTPETOB
BBIJAIOLINXCS YUYEHBIX-MAaTEMATHUKOB U JIp.);

* HH()OPMALIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

* SKpaHHO-3BYKOBBIE MIOCOONS;

* KOMIUIEKT TEXHUYECKON JOKYMEHTAllMM, B TOM YHCJIE IaclopTa Ha CpPEeACTBa
oOyueHus, THCTPYKIIMH 110 UX UCTIOJIb30BAHUIO U TEXHUKE O€30MaCHOCTH;

* OMOIMOTEYHBIN (HOH/I.

B Oubnuoreunsiii GoHA BXOAAT YUEOHHKH, y4eOHO-METOIUYECKUE KOMIUICKTHI
(YMK), obecneunBaronie OCBOE€HHE Yy4eOHOM aucuMIuivHbl Martematuka (pod),
PEKOMEHJIOBAaHHbIE WJIM JIONMYIIEHHbIE JUIsl MCIOJIb30BaHUS B MPO(EeCCHOHATBHBIX
00pa3oBaTeNbHbIX OpPraHU3alMAX, PEATU3YIOMIMX O00pa30BaTENIbHYI0 MpOrpaMMy
cpeaHero obmiero odpazoanus B npeaenaax ocBoenuss OOIT CIIO na 6a3e 0CHOBHOTO
o0111ero oOpa3oBaHusI.

bubmuoreunsii  GoHx  MokeT  ObITh  JOTOJIHEH  DHIUKJIONECAUSIMU,
CIIpPABOYHUKAMH, HAyYHOW, HAYYHO-INOIYJSIPHOW H JPYyrOW JIUTEPATYypOU IIO0
MaTeMaTHKE.

B mnporecce ocBoeHuss mporpaMMbl yd4eOHOW JUCIUIUIMHBI MaTemaTuka
(mpod) CcTyneHThl JOJKHBI TOJYYUTh BO3MOXKHOCTH JOCTyNa K JJIEKTPOHHBIM
y4eOHBIM MaTepHajiaM M0 MaTeMaTHKEe, MMEIOIIUMCA B CBOOOJHOM JOCTyNE B CETH
WNHTepHEeT (37EKTPOHHBIM KHHraM, MpakTUKymMaM, TecTam, Marepuainam EI'D u ap.).
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PEKOMEHAYEMAS JINTEPATYPA
st cTyieHTOB

AmumoB IIILA. u np. MaremaTtuka: anrebpa MW Hayajga MaTeMaTHYECKOTO
aHanau3a, reoMeTpHsl.

Anrebpa W Hadajga MaTeMaTHMYeCKOro aHanu3a (0a30BbId W yrioyOJeHHBIN
ypoBHM).10—11 kmaccel. — M., 2014.

Atanacsn JI.C., bytyzoB B.®., Kagomuer C.b.u np. Marematuka: anredpa
M Hayajia mMaTemMatudyeckoro ananmza. [eomerpusi. ['‘eomerpus (6a30BbIi U
yrayoseHHsi ypoBuu). 10—11 kmaccesr. — M., 2014.

bammakor M.M. Martematuka: y4eOHUK I CTY[A. YUPEKICHHN cpen. mpod.
obpazoBanus. — M., 2014.

bammakoB M.M. MatemaTtuka. COopHUK 3a7a4 TpO(HIbHON HANPaBICHHOCTH:
yue0. mocobue st CTyl. yupexaeHuil cpen. npod. oopazoBanus. — M., 2014.

bammakos M.M. Marematuka. 3amauyHuk: yd4ed. mnocoOue s CTYI.
yupexaeHuil cpell. npod. oOpazosanus. — M., 2014.

bammakos M.U. MaremaTtuka. DJIEKTpOHHBINM y4e0.-METOJ. KOMIUIEKC st
CTYy. YUpexaeHul cpea. npod. oopazosanus. — M., 2015.

bammakoB M.U. Maremaruka (0a30Bblii yposenb). 10 kitace. — M., 2014.

bammakoB M.U. Maremaruka (0a30Bblii ypoBenb). 11 kitace. — M., 2014.

bammakos M.U. AnreOpa u Hauana aHanuza, reomerpus. 10 kmacc. — M.,
2013.

bammvakoB M.M. Maremaruka (6a3zoBbiii ypoBeHb). 10 kmacc. COopHHK
3amau: yue6. mocobue. — M., 2008.

bammvakoB M.M. Marematuka (6a3oBbiii ypoBeHb). 11 kimacc. COopHHK
3aaa4: y4eb. mocobue. — M., 2012.

I'yceB B.A., I'puropeeB C.I'., UBoarunna C.B. Martemaruka mis npodeccuii u
CHEUATbHOCTEH COLMAIIBHO-O)KOHOMUYECKOT0  mpoduis:  y4eOHUK I CTYZ.
yUpexkIeHU cpen. mpod. obOpazoBanusi. — M., 2014.

Konsarun HO.M., TkaueBa M.B, ®enepoa H.E. u np. Maremaruka: anrebpa
M Hayajga MaTeMaTHYecKoro aHammsa. Auredpa W Hayajla MaTEeMaTUYECKOTO
ananu3a (0a3oBbId W yriyOseHHbI ypoBHH). 10 knace / mon pea. A. b. XKXuxyenko. —
M., 2014.

Konsarun KO.M., TkaueBa M.B., ®enepora H.E.u np. Matematuka: anredpa u
Hayaja MaTeMaTUYeCcKoro aHanmm3a. AnreOpa W Hadaja MaTeMaTHYEeCKOTO aHajan3a
(6azoBwiii w yrayOnmeHHblii ypoBHu). 11 kmacc / mox pen. A. b. XKwmwxkuenko. — M.,
2014.

st npenogaBareJiei

Oenepanbublii 3akoH oT 29.12.2012 No 273-03 «0O6 o0pa3oBaHuu B
Poccuiickon @enepanum».
[Ipukaz MunuctepctBa oOpazoBanuss U Hayku P®D ot 17.05.2012 Neo 413
«O06 yTBepxkaeHNHU (PeaepaTbHOTO TOCYAapCTBEHHOTO 00pa30BaTENBLHOTO CTaHIapTa
cpenHero (MOJIHOTO) OOIIETO 00pa30BaHUSY.
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IIpuka3z MunucrepctBa obpazoBanus U Hayku PD ot 29.12.2014 Ne 1645
«O  BHecenumn  u3MeHeHuit B Ilpukaz MuHucTepcTBa 00pa3oBaHUs U HAYKH
Poccuiickoit ®@enepannu ot 17.05.2012 Ne 413 «O6 yrBepxaeHuu ¢eaepanbHOro
rocyJapCTBEHHOTO 00pa3oBaTeNIbHOTO CTaHIapTa cpeAaHero (MOJIHOro) OOMLIEro
00pa3oBaHUs.

[Mucemo [lemaprameHTa rocyAapCTBEHHOW MOJUTUKU B cdepe MOATOTOBKHU
pabounx kamgpoB u JIIIO MwunucrepctBa obOpazoBanus u Hayku PD ot 17.03.2015
No  06-259 «Pekomenpanuu 1O OpraHM3allMd TMOJYYEHHS CPEIHEro  OOUIEro
oOpa3oBaHMsI B TMpEeAeax OCBOCHHUS O00pa30BaTENIbHBIX HPOrPAMM  CPEIHETO
npodeccuoHanbHOrO 00pa3oBaHMs Ha 0a3e OCHOBHOTO OOMIEro oOpa3oBaHHs C
ydeTroM TpeOoBaHU# (enepalbHbIX TOCYJapCTBEHHBIX 00pa30BaTeNIbHBIX CTAHIAPTOB U
nojiyuaeMoil mpodeccMu MM CIEUUATbHOCTH  CpPEAHEro  MpodeCCHOHAIBHOTO
00pa3oBaHUS.

bammvako M.M. MartemaTuka: KH. JJis MpenojaaBaTelis: METOJ. Iocodue. —
M., 2013

bammvakos M.U., Lpiranos II.M. Meroauueckoe mocodue Ijis IMOATOTOBKH K
EI'D. — M., 2011.

HNuTepHeT-pecypcesl

www.fcior.edu.ru  (Mudopmaimionsble, TPESHUPOBOYHBIE U KOHTPOJbHBIC
MaTrepuabl).

www.school-collection.edu.ru (Enunas KOJUICKIHH PPOBBIX
00pa3oBaTeNbHBIX PECYPCOB).
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