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1. MIOACHUTEJIBHASA 3AIIMCKA

Oo6meobpazoBatenpHas ydyeOnas guctmmmHa OVY]1.04. «Marematnkay
uzyuyaercsi B OI'BIIOY «bTXKT Koctpomckoil obinactu» (fajgee TEXHUKYM),
peanu3yronieM o0pa3zoBaTeIbHYIO MPOrpaMMy CpeHEro ooOIIero oOpa3oBaHUsl B
npenenax — OCBOGHHS ~ OCHOBHOM  mpodeccroHanbHOM — 0Opa3oBaTeabHOM
nporpammel CIIO (OIIOIT CIIO) ma 6a3e OCHOBHOTO oOIIEero oOpa3oBaHUS
IIpU  TOJATOTOBKE KBAIM(UUUPOBaHHBIX pabounx. Pabouas mnporpamma
pa3paborana Ha ocHoBe TpeboBanuit PI'OC cpennero ob6imiero obOpa3zoBaHuUs,
MPEIbSIBISIEMBIX K CTPYKTYpE, COJIEP)KaHHUIO W pe3ybTaTaM OCBOCHUS y4eOHOU
muciuuinasl OY [.04. «MaTtemaTuka» B COOTBETCTBUU C PeKOMeHIanusaMu 1o
OpraHM3alMi MOJyYEHUs! CPEJHEro oOIIero o0pa3oBaHUs B Ipeleiax OCBOCHMS
o0pa30BaTeNbHBIX IMPOTrPaMM CpPEIHEro Mpo¢decCHOHAIBLHOrO O0pa3oBaHMs Ha
0a3ze OCHOBHOIO 00IIero 00pa3oBaHUs C y4eToM TpeOoBaHHMM  (denepanbHBIX
rOCyJIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB M TOIy4aeMou mpodeccuu
CpeaHEero po¢eCCUOHATLHOTO o0pa3zoBaHuUs (mucemo JlemapTameHTa
rocyJapCTBEHHOW NOJUTUKU B cdepe MOAroToBKM pabouux kaapoB u JIIO
Muno6puayku Poccun ot 17.03.2015 Ne06-259).

Conepxanue nporpammbl yueOHou nucumruinael OY][.04. «MaremaTtukay

HAIPAaBIICHO HA JOCTH)KCHHE CICIYIONINX LeJIeii:

so0ecrieueHrue CHOPMUPOBAHHOCTH MPEACTABICHUH O COLMAIbHBIX,
KYJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpAX CTAHOBIICHUS MATEMATHUKHU;

so0ecrieyeHne CHOPMHUPOBAHHOCTH JIOTUYECKOTO, aJITOPUTMUYECKOTO U
MaTeMaTUYeCKOTO MBITIICHUS,

so0ecrieyeHne CPOPMUPOBAHHOCTH YMEHUW TPUMEHSTh TOJyUYCHHbIE
3HAHUS TPU PEIICHUH PA3INYHBIX 3a]1a4;

so0OccrieueHre CHOPMUPOBAHHOCTH IIPEACTABIICHHM O MaTeMaTHKEe Kak
JacTH  OOIIEYEIIOBEYSCKONH  KYJIbTYpPhl, YHUBEpPCAJIbHOM  S3BIKE  HAyKH,
MTO3BOJISIONIEM OTTUCHIBATh M M3y4aTh PeabHBIC MPOIICCCHI U SBIICHU.

B pabouyro mnporpamMmy BKIIOYEHO COJACpXaHHWE, HaIlpaBICHHOE Ha
(dbopMHpOBaHUE y CTYACHTOB KOMIIECTCHITUH, HEOOXOIUMBIX IS KAa4eCTBEHHOTO
ocBoenusi OIIOIT CITO na 6a3e ocHOBHOTO 00111€r0 00pa30BaHUs C MOJyYEHHUEM
cpenHero odmero oOpa3oBaHMs; TPOTPAMMBI IMOJATOTOBKHM KBaTU(UIIMPOBAHHBIX
pabouux.



2. OBIIIASI XAPAKTEPUCTUKA YYEBHOM JUCIUTIINHBI

oY .04. MATEMATHUKA»

VYuebnas nucuumuinHa OY [1.04. «MaremaTtuka» siBisieTcs GyHaaMeHTaTIbHON
o01ieo0pa3oBaTeIbHOM  JUCHUIUIMHOM  CO  CJOXHUBIIMMCS  YCTOMYHMBBIM
comepkaHUEM W OOmUMH TpeOOBaHUSMU K TIOATOTOBKE oOydJarommxcs. B
TEXHUKYME, pealu3yloleM o00pa30BaTeIbHyl0 NPOrpaMMy CpEIHEro OOIIero
obpazoBanust B mpenenax ocBoeHus OIIOIT CIIO na 0a3e OCHOBHOrO OOIIEro
oOpazoBanus, uzydeHue ydeonou aucuurummasl OY]J[.04. «MartemaTuka» uMeer
CBOM OCOOCHHOCTM B 3aBUCHUMOCTH OT Tnpoduiss mpodeccuoHaIbLHOTO
oOpazoBanus. Ilpu ocBoenun  mnpodeccuit CIIO ecTecTBEHHO - HAy4YHOTO
npoduns npodecCHoOHATBLHOTO 00pa30BaHMs MaTeMaTHKa U3y4yaeTcs Ha 0a30BOM
ypoBHe ®I'OC cpennero ob1miero oopazoBaHusi. ITO BBIPAXKAETCS B COJICPIKAHUU
0o0Oy4eHHUsI, KOJIMYECTBE YAaCOB, BBIICISIEMbIX Ha U3YYEHUE OTIEIBHBIX TEM
porpamMmbl, TJIyOWMHE MX OCBOEHHS CTYJE€HTaMH, OO0BEME U XapakTepe
MpaKkTUYeCKuX 3aHATui. OOmue 1enu U3y4YeHUsT MaTeMaTHKUA TPaaulmOHHO
peaNn3yIOTCs B YETHIPEX HAMPABICHUSX:

1) obmiee mpeacTaBiaeHe 00 UACIX M METO/IaX MaTEeMaTHKH;

2) UHTENIEKTyalIbHOE Pa3BUTHUE;

3) oBiageHre HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUAMU U YMEHUSMU;

4) BocriUTAaTENLHOE BO3/ICHCTBHE.

[Ipodunuzanus nenell mareMaTuyeckoro oOpa3oBaHMsI OTpa)kaeTcs Ha
BBIOOpE MPUOPUTETOB B OpraHU3AINK yueOHOU AesTenbHOCTH oOydaroruxcs. Jis
€CTECTBEHHO — Hay4dHoro mnpoduis npodeccrnoHansHOro obdpa3zoBaHus 0Ooliee
XapaKTePHBIM SIBJISICTCS YCUJICHHE OOIIEKYJIbTYPHOM COCTaBIISIIOLIECH y4eOHOM
JUCUUIUIMHBL C OpPUEHTAllMe Ha BHU3yaJbHO-OOpa3HbIA M JIOTUYECKUH CTHIIU
yueOHOM paboTHI.

[IpopunbHas cocTaBusiomas OTpa)XkaeTcs B TPeOOBaHUSX K IMOATOTOBKE
00yJaromuxcs B 4acCTH:

*0o01Iell cHUCTeMbl 3HAHUN: COAEpKATENbHbIE MPUMEPHI HCIOJIb30BaAHUS
MaTEeMaTHYECKUX UJIeH U METOOB B MPO(ECCUOHANBHON 1eATEIbHOCTH;

*YMEHUH: pa3Iuyue B YpPOBHE TPeOOBaHMI K CIIOKHOCTH MPUMEHSEMBIX
aJITOPUTMOB;

*IIPAKTUYECKOTO HCIOJIb30BaHMUSI TMPUOOPETEHHBIX 3HAHUW U YMEHHUU:
VMHAMBUAYAIBHOTO y4e€0OHOrO ONbITa B MOCTPOECHUH MaTeMAaTUYECKUX MOJEIIEH,
BBITIOJTHEHUH UCCIIEI0BATENBCKUX TPOEKTOB.

Takum  oOpa3om, peanuzanus colaepKaHUsi  y4eOHOM  AMCIUIUIMHBI
OpUEHTHUPYET HAa MPUOPUTETHYIO POJIb MPOLECCYATbHBIX XapaKTEPUCTUK yUeOHOM
paboThl, 3aBUCAIIUX OT NMpoduis npodhecCuoHaTbLHOr0 00pa30BaHUs, MOJYyYEHUS
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OIbITa MCHOJb30BAaHUSI MAaTEMaTHUKU B COAEPKATEIbHBIX U NPOPECCHOHAIBHO
3HaYUMBIX  CHUTyallUsIX 1O  CpPaBHEHHIO ¢ (OpPMaIbHO-YPOBHEBBIMU
pe3yJNbTaTUBHBIMM ~ XapakTepucTukamu oOydenus. ConepkaHue  ydeOHOMU
JUCUUIUIMHBL Pa3padOTaHO B COOTBETCTBUU C OCHOBHBIMHM COJEPKATEIbHBIMU
JUHUSIMHI 00YYEeHHs] MaTeMaTUKE:

sayireOpavyeckasl JIMHUSA, BKIIOUYAKOIIAsg CUCTEMATHU3alMI0 CBEACHUH O
YHUCIIax; U3y4YE€HUE HOBBIX U 0000IICHNE paHEee U3YUYECHHBIX onepalnnid (BO3BEACHUE
B CTEMEHb, U3BJICUCHHE KOPHs, JOrapupMUpPOBaHHUE, CHHYC, KOCHHYC, TaHTEHC,
KOTaHTe€HC M 00paTHBIE K HUM); U3y4YE€HHUE HOBBIX BHUJOB YHCIIOBBIX BBIPAKCHHUNA U
(GopMyJI; COBEPLICHCTBOBAHHE IPAKTUYECKUX HABBIKOB M BBIYUCIUTEIBHON
KyJbTYpbl, pacHIMPEHHUE M COBEPLICHCTBOBAHMWE alreOpanvyeckoro armapara,
c(OPMUPOBAHHOTO B OCHOBHOHM WIKOJIE, U €ro MPUMEHEHHE K PEIICHUIO
MaTeMaTUYECKUX U MPUKJIAJHbIX 33]1a4;

*TEOPETUKO-(QYHKIIMOHAJIbHAS JIMHUS, BKIIOYAIOLIAs CHUCTEMAaTH3alUI0 U
paciiMpeHue cBeJleHU O (PYHKIUAX, COBEPILICHCTBOBAHUE IPapUUECKUX YMEHUH;
3HaKOMCTBO C OCHOBHBIMHM HUJAESIMH M METOJaMH MaTEeMaTHMYeCKOI0 aHaiu3a B
o0beMe, TMO3BOJISIONIEM HCCIEAOBaTh dJIEMEHTapHble (QYHKUUM U peuaTh
MPOCTEUIINE TEOMETPUUECKUE, (PU3UUECKUE U IPYTUE MPUKIIAIHBIC 3a/1a4H;

*IMHUSI YPaBHEHM ¥ HEPABEHCTB, OCHOBaHHAas Ha TIOCTPOCHUU U
UCCJIEIOBAaHUM MATEMaTHYECKUX MOJENEH, MepeceKaronasics ¢ aredpandyeckon u
TEOPETUKO-PYHKIIMOHATBHON  JIMHUSIMH W BKIIOYAlOIIas  pa3BUTHE U
COBEPILIEHCTBOBAHNE TEXHUKU alIreOpanyeckux NpeoOpa3oBaHUN MJis pEeLeHUs
yYpaBHEHU, HEPABEHCTB MU CHUCTEM; (HOPMHUPOBAHHME CIHOCOOHOCTH CTPOUTH U
UCCIIEIOBaTh MPOCTEHIIINE MaTeMaTUUYECKHE MOJENIU MPU PELIEHUH MPUKIIAJIHbIX
3a]1a4, 3aJ1a4 U3 CMEKHBIX U CIIeHUaTbHBIX JUCIUIINH;

sreoMeTpuYecKasl JIMHHS, BKIIOYAIOLAs HaIJIAHbIE NPEACTaBICHUS O
IPOCTPAHCTBEHHBIX (PUTypax U W3yYEHHE UX CBOWCTB, (pOpMHpOBAHHE U pa3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpa)KEHMs, pPa3BUTUE CIIOCOOOB  I€OMETPUUYECKHUX
U3MEpPEHUI, KOOPAMHATHOTO W  BEKTOPHOTO  METOAOB  JJSl  PEIICHUs
MaTEeMaTHYECKHUX U MPUKJIAJIHBIX 33]1a4;

*CTOXaCTUYECKasl TUHMS, OCHOBaHHAs HA Pa3BUTUN KOMOWHATOPHBIX YMEHHIA,
MpEICTABICHUM 0 BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSIX
OKPYaIOIIEr0 MUpA.

N3yuenne  oOmieobpazoBarenbHol  yueOHOW — gucuumivabel OV ][.04.
«MaremaTuka» 3aBeplaeTcs IMOJIBEIEHUEM UTOrOB B (hOpME HK3aMEHa B pamMKax
IIPOMEKYTOUHOM aTTECTAallMU CTYIEHTOB B Ipouecce ocBoeHus: ocHoBHOUM OITOII
CIIO ¢ nmomyyeHueM cpeaHero o0Iero oopa3oBaHuU.

3. MECTO YYEBHOH JUCIHUIIJIMHBI B YYEEHOM ILJIAHE

Vuebnas aucumrummHa — OY.04. «Maremaruka»  sSBIS€TCS y4eOHBIM
npeaMeToM 00s13aTeIbHOM TpeaMeTHON oOnacTu «MaremaTuka U MHPOpMaTHKa»
®dI'OC cpennero oOmero ooOpa3zoBaHus. B TexHUKywme, peau3yroleM
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0o0pa3oBaTeNbHYI0 MporpaMMy cpefaHero oOmiero oOpa3oBaHusi B Tpeaenax
ocoerust OIIOII CIIO nHa 6a3ze ocHOBHOro oOmero oOpa3oBaHus, ydeOHas
mucuuiuinHa OY J1.04. «MaremaTtuka» u3ydaercs B 00111e00pa3oBaTeIbHOM ITUKIIE
yuebHoro miana OIIOII CIIO na 6a3e ocHoBHOro oOmiero oOpazoBaHus. B
yaeOnbix Tianax [IIIKPC ydebnas nuctnummuaa OY J[.04. «MaTemaTuka» BXOJHUT
B COCTaB 00X O0IIe00pa30BaTEIbHBIX YUEOHBIX AUCHUIUIMH, (POPMUPYEMBIX U3
oOsi3atenpHBIX mpeaMeTHbIX obmacteit GI'OC cpennero obmiero oOpa3oBaHHUA,
sl npodeccun 43.01.09 «IloBap, KOHAMTEP» €CTECTBEHHO — HAYYHOTO
npodwist MpodheCCHOHATBHOTO 00pa30BaHMS.

4. PE3YJBTATHI OCBOEHUSA YUYEBHON JUCIUIIJIUHBI

OcBoenue coaepxkanusi ydeOoHo aucuurminuael OVY]I.04. «Martematukar»
obecrieunBaeT JOCTUKEHUE CTYJEHTAMU CIICIYIOIINX PE3YIbTaTOB:

* JINYHOCTHBIX:

— ¢c(OpMHUPOBAHHOCTh MPEJCTABICHUN O MaTeMaTUKE KaK YHHBEPCAJIbLHOM
SI3bIKE€ HAayKH, CPEJICTBE MOJICTTMPOBAHUS SIBJICHUN U MPOLIECCOB, UJIESIX U METOAaX
MaTeMaTUKHU;

— T[IOHMMaHUE 3HAYUMOCTM MATEMAaTHUKH [JI1 HayYHO-TEXHUYECKOIO
mporpecca, CHOPMUPOBAHHOCTH OTHONIICHHS K MaTeMaTHKe Kak K YacTu
0OIIIeYeIOBeUeCKOM  KyJIbTYphl 4Yepe3 3HAKOMCTBO C KCTOPHEH pa3BUTHS
MaTeMaTUKH, IBOJIIOIUEH MaTEMAaTUYECKUX UJICH;

— pa3BUTHE JIOTMYECKOTO MBIIIUICHUS], MPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
AITOPUTMHYECKON KYJIbTYPhI, KPUTHYHOCTH MBIIIUICHUS] HA YPOBHE, HEOOXOIUMOM
u1s Oyayuied npodeccuoHanbHON IeITeIbHOCTH, JJIsl TPOJIODKEHUsT 00pa3oBaHus
1 caM000pa30BaHMUs;

— OBJIQJICHWE MAaTeMAaTUYECKUMHU 3HAHUSIMU U YMEHUSIMHU, HEOOXOAUMBIMU B
MOBCEIHEBHON KW3HHW, IS OCBOCHHS CMEXKHBIX €CTECTBEHHO - Hay4YHBIX
JUCHUIUIMH W JUCUMUIUIMH TPOQPECCUOHAIBHOTO IMKIA, [JJIs TMOJy4eHUs
oOpa3oBaHUsI B 00JacTsAX, HE TPEOYIOUIUX YIIyOJIEHHOWM MaTreMaTH4ecKon
MOATOTOBKH;

— TOTOBHOCTh Y CHOCOOHOCTh K OOpa3oBaHHWIO, B TOM YHCIIC
caM000pa30BaHUI0, HA MPOTSKECHUU BCEU JKWU3HHM;, CO3HATEIHHOE OTHOIICHUE K
HETMPEPHIBHOMY O0pPa30BaHUI0 KaK YCIOBUIO YCIEHTHOW MpodecCHOHaIbHON U
OOIIIECTBEHHOM JIEATENHLHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEILHOM TBOPYECKOM U
OTBETCTBEHHOU JESITEIHHOCTH;

— FOTOBHOCTH K KOJUUIEKTUBHOUM pad0Te, COTPYAHUYECTBY CO CBEPCTHUKAMU B
oOpa3oBaTeIbHOM,  OOIIECTBEHHO  TOJIE3HOM,  Y4eOHO-UCCIEI0BATEIBCKOM,
MIPOEKTHOU U IPYTUX BUJIAX JAEATEIbHOCTH,



— OTHOIICHHE K MPOPECCHOHAIBHON JEATEIBHOCTH KaK BO3MOXKHOCTHU
ydyacThs B PEIICHHWH  JIMYHBIX,  OOIIECTBEHHBIX,  T[OCYJapPCTBEHHBIX,
0O0IIIeHAITMOHATIBHBIX MPOOJIEM;

* METANpPEAMETHBIX:

— YMEHHUE CaMOCTOATENIbHO OMNPENENATh LEIU ACATEIbHOCTH U COCTaBISTh
IJIAHBl  JIEITEIbHOCTH; CAMOCTOSITEIbHO OCYIIECTBISATh, KOHTPOJHUPOBATH U
KOPPEKTUPOBATh JIESITEIbHOCTh; HCIOJIb30BATh BCE BO3MOXHBIE PECYpPChI st
JOCTUKEHUS TIOCTABJICHHBIX II€JIEM W pealu3aldd IUIAaHOB JIESITEIbHOCTH;
BBIOMPATH YCIIEITHBIC CTPATETHH B PA3JIMYHBIX CUTYAITUIX;

— YMEHHE IMpPOIYKTUBHO OOIIAThCS M B3aUMOJICWCTBOBATHL B IIpoliecce
COBMECTHOM  JEATEIbHOCTH, YYUTHIBAaThb MO3WULMH  JPYTUX  YYaCTHHUKOB
nesTenbHOCTH, QD (PEKTUBHO pa3peiiaTb KOH(PIUKTHI;

— BIAJCHUE HAaBBIKAMHU TO3HABATEIbHOM, Yy4e€OHO-HCCIIEOBATEIBCKON M
MIPOEKTHOM JESATEIHHOCTH, HABBIKAMHM pa3pelieHuss MmpodiieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIbHOMY IMOUCKY METOAOB PEIICHUS TPAKTUUECKUX 3a/1ad,
MIPUMEHEHUIO Pa3JIMYHBIX METOJOB MTO3HAHUS;

— TOTOBHOCTh M CHOCOOHOCTh K CAaMOCTOSITEIbHOW WH(OPMAIIMOHHO-
MO3HABATEJIbHON JIESATEILHOCTH, BKIIIOUAsi YMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX
HUCTOYHUKAX UWH(OOpMalMM, KPUTUUYECKH OILIEHUBATh M HUHTEPIPETUPOBATH
nH(pOpMaIIIO, MOTYyYaeMyI0 U3 Pa3IMUHbIX UCTOYHUKOB;

— BJIQJICHUE SI3BIKOBBIMU CPEACTBAMH: YMEHHE $ICHO, JIOTUYHO W TOYHO
M3JIarath CBOIO TOUYKY 3pEHHUsI, UCII0JIb30BATh a/ICKBAaTHBIC SI3BIKOBBIE CPEJICTBA,;

— BIIQJICHUE HaBbIKAMU T[IO3HABATEIbHONM peQIIeKCUU Kak OCO3HAHUSA
COBEpUIAEMBIX JECHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHUI, TPaHUI] CBOETO 3HAHUS W HE3HAHMS, HOBBIX [MO3HABATEIbHBIX 3a]a4 U
CPEACTB JUIsl UX TOCTUKEHHUS;

—  UEJEyCTPEMJIEHHOCTh B  TOUCKaX W  MPUHATHM  PEUICHUH,
CO00Pa3UTENHHOCTh U MHTYHUIINS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHHI;
CIOCOOHOCTH BOCIIPUHUMATH KPacOTy U TAPMOHUIO MUDA;

* IPEIMETHBIX:

— ¢(OopMHUPOBAHHOCTh MPEACTABICHUM O MaTeMaTHKe KaK 4YacTU MHUPOBOM
KyJbTYypbl M MECTE€ MAaTeMaTUKH B COBPEMEHHOM IMBWJIM3AIMM, CIOCO0axX
OTIMCAHUS SIBJICHUN peajbHOr0 MUpPA HA MATEMATUUECKOM SI3bIKE;

— c(OpMHUPOBAHHOCTh TMPEJCTABICHUN O MaTEeMaTUYECKUX TMOHATHUAX Kak
BOKHEHIIMX MaTEMaTUYECKUX MOJIEIISIX, IMO3BOJIAIONIMX OINKUCHIBATh W HU3Yy4yaTb
pa3Hble MPOUECCHl W SIBJICHUS; MOHUMAHHUE BO3MOXKHOCTH aKCHOMATHYECKOIO
MIOCTPOCHUSI MATEMaTUYECKUX TEOPUH;

— BJIaJICHUE METOJAaMU J0Ka3aTeJbCTB U aJITOPUTMOB PEUICHUS, YMEHUE HUX
MIPUMEHSITh, TPOBOJIUTH 1I0KA3ATEIIbHBIE PACCYXKIEHHUS B XOJI€ PEIICHUS 3a/1ay4;

— BJAJICHUE CTaHJAPTHBIMU TIPUEMaMM PEIICHHS PALUOHANBHBIX U
MppalMOHaIbHBIX, TOKA3aTEIbHbBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHUN
Y HEPABEHCTB, UX CHUCTEM; HCIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX MPOrpamM, B



TOM 4YMCJIE JUIsl TIOMCKA IYTH PEUICHUS M WUIIOCTPALMM PEIICHWS YPaBHEHHU U
HEPABEHCTB;

—  cOpMHpPOBAHHOCTb  MpPEACTABIECHU 00  OCHOBHBIX  IOHATHUSAX
MaTE€MaTUYECKOr0 aHaIM3a U UX CBOMCTBAX, BJIAJICHUE YMEHHEM XapaKTEPH30BaTh
noBeieHue (PyHKUMN, MCHOJIB30BAaHUE TOJMYYEHHBIX 3HAHUW JUIS OIMUCAHUS U
aHaJIM3a pEAIbHBIX 3aBUCUMOCTEN;

— BJIAJICHUE OCHOBHBIMU NOHSTHSIMHU O IUIOCKMX M HPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX (PUrypax, MX OCHOBHBIX CBOMCTBaX; c(hOPMHPOBAHHOCTH YMEHUS
pacro3HaBaTh TeOMETpUYECKHE (UTYpBl Ha YEepTEkKax, MOJACNSAX U B peasbHOM
MUpE; TPUMEHEHNE M3YyYEHHBIX CBOMCTB reoMeTpudeckux ¢uryp u dopmyn ais
pELICHUS TEOMETPUUECKUX 3aa4 U 33/1a4 C IPAKTUYECKUM COJIEPKAHUEM;

— c(OPMUPOBAHHOCTH MPEACTABICHUN O MpoLEeccax U SBICHUSIX, UMEIOLINX
BEPOSITHOCTHBIN XapaKTepP, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MHPE,
OCHOBHBIX IOHATHUAX 3JEMEHTAPHOW TEOPUN BEPOSATHOCTEW; YMEHUN HAXOAWUTH U
OLICHUBATh BEPOSITHOCTH HACTYIUICHHUS COOBITUH B MPOCTEHIINX NPAKTHUYECKUX
CUTYalMsIX U OCHOBHBIE XapAKTEPUCTUKY CIIyYaiHbIX BEJIUYMH;

— BJIaJICHHE HABBIKAMM HCIOJIb30BAaHUSI T'OTOBBIX KOMIBIOTEPHBIX MPOTPaMM
IIPU PELIEHUH 3a]1a4.

CTyaeHT, OCBOMBIIMKA 00pa30BaTENbHYIO NPOrpaMMmy, IOJDKEH 00J1agaTh
CJICTYIOIIUMU KOMTIETCHIIHSIMH

OK O01. BeiOupate cnocoObl pemeHus 3aaad  npodecCHOHATbHON
AesITeIbHOCTH, IPUMEHHUTENBHO K PA3IMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBasTh TOWCK, aHAIW3 W HHTEpPIpeTanuio HH(opMaIuu,
HEOOXOUMOM I BHIIOJTHEHUS 3a7a4 IPo(heCcCHOHATLHON eI TEIbHOCTH.

OK 03. [MnanupoBaTh U peann30BLIBATH COOCTBEHHOE TpodeccruoHaabHOe U
JUYHOCTHOE Pa3BUTHE.

OK 04. PaGotath B KOJUIEKTHBE ©  KOMaHze, d(deKTuBHO
B3aMMOJICHCTBOBATH C KOJJIETaMU, PYKOBOJICTBOM, KIIMEHTAMH.

OK 05. OcymecTBiusiTh YCTHYIO U THCHBMEHHYI0O KOMMYHHKAIMIO Ha
rOCyIapCTBEHHOM $I3BIKE C YY€TOM OCOOCHHOCTEH COIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 06. [IposiBiATH rPakJAHCKO-TTATPUOTUYECKYIO MTO3HIIUIO,
JEMOHCTPUPOBaTh  OCO3HAHHOE TMOBEACHHE HA  OCHOBE  TPATUIIMOHHBIX
0O0IIIeueI0BEYECKUX IEHHOCTEH.

OK 07. ConeiicTBOBaTh ~ COXPAHEHUIO  OKPYXKAlOIIEH  Cpeabl,
pecypcocoepexennto, 3h(PEeKTUBHO AEHCTBOBATH B YPE3BbIYANHBIX CUTYAITUSX.

OK 08. Wcnonb3oBaTh cpeAcTBa (GU3MUECKONW KYJIBTYPHI JJISI COXPAHEHUS U
YKpeIieHus 3/J0pOBbs B Ipolecce MpodhecCHOHATbHON AESITENbHOCTH |
noJiIep>KaHusl HEOOXOAMMOT0 YPOBHS (PU3NUECKON MOATOTOBICHHOCTH.

OK 09. Ucnonb3oBath HHGPOPMALIMOHHBIE TEXHOJIOTUHN B MPO(ecCHnoHaTbHOMI
JEeSTETBHOCTH.



OK 10. Tlonp3oBaThcsi  MpOGECCHOHANBHOW  JOKyMEHTallMed  Ha
rOCY/IapCTBEHHOM U HHOCTPAHHOM SI3BIKE.

OK 11. [InanmpoBaTh  TNPEANPUHHUMATEIBCKYIO  JESTEIbHOCTh B
npodeccuoHanpHOM chepe.

5. COJEPX KAHUE U CTPYKTYPA YUYEBHOM JJUCHUILJINHBI

5.1. Conep:kanue y4eOHOUH TUCUMILTHHBI
BBenenue

MareMaTrka B HayKe, TEXHUKE, JKOHOMHKE, HH(POPMAITMOHHBIX TEXHOJIOTHUSIX
U TIpaKTUYeCKOW nesTenpbHOoCcTH. llenmn w 3amaum W3ydeHHWs] MaTEMaTHKH TIpU
ocBoenu npodeccuit CI10.

2.1 AVITEBPA
Pa3ButuHe NOHATHA 0 YUCTE

HGJ'ILIG N paduOHAJIbHBIC YHCJIA. HeﬁCTBHTGHBHBIe qucia. HpI/I6JII/I)KeHHBIC
BeIuMcIIcHUs. KoMIIeKCHBIEC YnCIIa.

KopHu, crenenu u jjorapudpmsl

KopHu u crenenu. KopHu HaTypaJibHOM CTENEHM M3 YMCIIA U UX CBOMCTBA.
CreneHM ¢ pallMOHAJIBHBIMU  TOKa3aTessiMA, HWX cBoiicTBa. CTeneHu ¢
JNIEMCTBUTEIILHBIMI  MOKa3aTensiMu. (CBOMCTBA CTEIIEHHM C JCHUCTBUTEIBHBIM
MOKa3aTeJIeM.

Jlorapudm. Jlorapudgm umciaa. OcHoBHOE JorapuMUUYECKOE TOXKIAECCTBO.
Hecsatuunble U HartypayibHble Jorapudmsel. [IpaBuna neiicTBuil ¢ noraprudpmamu.
ITepexox K HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanue ajaredOpamyeckux BbIpaxkeHuil. [IpeoOpaszoBanue
palMOHAIBHBIX,  HUPPAIMOHAIIBHBIX, CTENEHHBIX,  IOKA3aTeJIbHbIX U
Jorapu(pMUUECKUX BBIPAKECHUM.

IIpakTnyeckune 3aHATHS

ApudpmeTrnueckue NEUCTBUS HAJ YUCIAMH, HAXOXKICHHE MPUOIMIKEHHBIX
3HAYEHUW BEJIMYMH W  TOTPEIIHOCTe  BbIYMCIEHHH  (aOCOMIOTHON U
OTHOCUTEJILHOM), CPaBHEHNE YMCIIOBBIX BBIPAXKEHUH.

BelunciieHne M CcpaBHEHHE KOpHEU. BBINIONIHEHUE pacueToB ¢ paJuKalaMu.
Pemienne wuppanmoHanbHbIX ypaBHEHUN. HaxoKaeHue 3HAYEHHM CTENEHEW C
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panuoHaNbHBIMU  TIOKazaTensimMu. CpaBHenue creneHed. IIpeoOpazoBanus
BBIPDAXKEHUMN, COJIEpkKAIIMX CTElneHU. PelleHne Moka3aTelbHbIX YpPaBHEHUMN.
Pemenne mpukimagHeix 3amgad.  Haxokmenwe 3HaueHud  jorapudmMa 1m0
IIPOM3BOJIBHOMY OCHOBaHMWIO. llepexox OT OXHOro OCHOBaHUA K JpPyromy.
Brruucnenne u cpaBHeHue jorapudmos. JlorapudmMupoBaHue M MOTCHIIMPOBAHUE
BbIpakeHUU. [IpuOMMKEHHBbIE BBIYUCICHHUS M pPEIICHUS MNPUKIAIHBIX 3aj/1ad.
Pemenue norapuMuyeckux ypaBHEHHM.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIC MOHATHSA

Pannannas mepa yria. Bpamarensnoe nBuxkenne. CUHYC, KOCHHYC, TAaHT€HC
M KOTaHreHc yucia. OCHOBHBIE TPUTOHOMETPUYECKHE TOxAecTBa  DopMyibl
npuBeneHuss. @opMyibl cinoxeHus. PopMyinbl yaBoeHHsT DOpMyIibl TOJOBUHHOTO
yrna. IlpeoOpa3oBaHusi MpPOCTEWININX  TPUTOHOMETPUUYECKUX  BBIPAKECHHH.
[IpeoOpa3oBaHre CyMMbl TPUTOHOMETPHUUECKMX (QYHKIUH B MpPOU3BENECHUE U
NPOU3BENECHUS B CyMMYy. BbIpakeHHEe TPUTOHOMETPUYECKUX (YHKIUN uepe3
TAHIEHC TIOJJOBUHHOTO aprymMeHTa. [pUrOHOMETPHYECKHE YpaBHEHHS U
HepaBeHCTBa IIpocreiimme TpuroHoMmerpudeckue ypaHeHus. [Ipocreiimme
TPUTOHOMETPUYECKHE HepaBeHCTBA. OOpaTHbIE TPUTOHOMETPUUYECKHUE (DYHKIIUH.
ApKCHHYC, apKKOCHUHYC, apKTaHT€HC.

IIpakTHUyecKkue 3aHATHS

PaananHbIil METOL M3MEPEHUS YIJIOB BPALLCHUS U CBA3b C IPALyCHOU MEPOM.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXAECTBA, (POPMYJIbI CIIOKEHHS, YIABOCHUS,
npeoOpa3oBaHUE€ CYMMbl TPUTOHOMETPUYECKUX (YHKIUNA B MPOU3BEICHHUE,
npeoOpa3oBaHUE MPOU3BEJACHUS TPUTOHOMETPUYECKUX (YHKIUA B CyMMY.
[Ipocreifmie TpUTOHOMETPUYECKHUE YpaBHEHHsT W HepaBeHCTBA. (OOpaTHbBIC
TPUTOHOMETpHUECKUE QYHKIIUN: apKCUHYC, apKKOCHHYC, apKTAHTEeHC.

®YHKIUU, UX CBOUCTBA U T'PA®UKU

@Oyuknuu. OO6macTb omnpeneneHUuss W MHOXKECTBO 3HAYEHM; Tpadux
¢byHKUIMH, TOCTpOeHUE TpapuKoB GYHKUUN, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMH.

CsBoiicTBa GyHkumu. MOHOTOHHOCT®, YE€THOCTb, HEUYETHOCTD,
OTPAaHUYCHHOCTh, TEPUOAUYHOCTh. [IpoMexyTku Bo3pacTaHus U yOBIBaHUS,
HauOoJIbIIEE W HaWMEHbIIEe 3HA4YeHUs, TOYKH JIKcTpemyMa. [‘paduueckas
uHTepnperamus. [lpumepsl (QYHKIIMOHANBHBIX 3aBUCHUMOCTEH B  peajbHBIX
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npoleccax u sBieHusX. Apudmerndeckue onepauu Haa GyHkuusMu. CroxxHas
dbyukius (kommo3uiys). [ToHsTHE 0 HEMPEPHIBHOCTH (PYHKIIUH.

OopaTHble pynknnu. O6sacTe onpeseseHus U 001acTh 3HaUEHUN 00paTHOM
¢dbyukiuu. ['paduk o6paTHON GHYyHKIUY.
CrenenHble, TOKa3aTelbHbIE, JOrapuMHUUECKUe W  TPUTOHOMETPUUYECKUE
¢bynkiun. OOpatHbie Tpuronomerpudeckue GyHkiun. OnpeaeneHus QyHKIUN, UX
cBoiictBa u rpaduku. IIpeoOpazoBanus rpaduxoB. [lapamnenbHblii mepeHoc,
CUMMETPHUSI OTHOCUTENIBHO OCEl KOOPAMHAT U CUMMETPHUS OTHOCUTENIBHO Haudaja
KOOpJMHAT, CUMMETPUs OTHOCUTENIBHO MPSAMON Yy = X, pacTsDKEHHE U C)KaTue
BJIOJIb OCEH KOOPJMHAT.

IIpakTHYyeckue 3aHATHS

[IprmMepbl 3aBUCHMOCTEN MEXKIAY NEPEMEHHBIMH B PEAIBHBIX IPOLECCaX M3
CcMeXHbIX quctumuinH. Onpenenenue ¢pynkuuil. [loctpoenue u ytenue rpaduxos
¢bynkumii. HWccnenoBanue ¢ynkuuu. CBOWCTBa JTUHEHHOW, KBaJpaTUYHOMH,
KYCOYHO-JIMHEHHOM W  ApoOHO-muHEHHON  QyHkuui. HenpepbiBHBIE U
nepuoanueckue ¢yHkuuu. CpoiicTBa U rpaduku CUHyca, KOCMHYCa, TaHI€HCa U
kotaHreHca. O6parubie pyHKIMHU U UX rpaduku. OOpaTHbIE TPUTOHOMETPUUECKUE
¢ynkuun. IlpeoOpazoBanusi rpaduka ¢GyHKUMH. ['apMOHHMUYECKHE KOJeOaHUs.
[Tpuknagneie 3anayun. [lokazarenbHble, JorapupmMuiecKue, TPUTOHOMETPUUYECKUE
YPaBHEHMS U HEPABEHCTBA.

2.2 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

IMocaenoBarenbHocTn. CrnocoObl 3a7aHUs W CBOWMCTBA  YHCJIOBBIX
ITOCJIEIOBATEIILHOCTEH. IToustue 0 npezene ITOCJICIOBATEIBHOCTH.
CymiecTBoBaHHE TIpejeia MOHOTOHHOM OTrpaHUYEHHON IMOCIE0BATEIbHOCTH.
CymMupoBaHue mocieioBaTeabHocTen. beckoHeuHo yObIBaroIas reoMeTpuieckas
MIPOTPECCHS U €€ CyMMa.

IIpousBoanasi. Ilonsarre o nMpou3BoJHON (YHKIMH, €€ T€OMETPUYECKUN U
(bu3ndecKuil CMBICI. Y paBHEHUE KacaTeabHOU K Tpaduky QyHkiuu. [IponsBoanbie
CyMMBI, Ppa3HOCTH, NpPOWU3BENAECHUS, YacTHble. [IpoM3BOAHBIE  OCHOBHBIX
aneMeHTapHbIX QYyHKIUH. [IpuMeHnenne mporu3BOIHON K MCCIICIOBAHUIO (PYHKITUH
u mnoctpoeHuto rpadukoB. I[IpousBoaHbie 00paTHOM (PYHKIMH U KOMIIO3UIUU
¢bynkuuu. [Ipumeps ncnonb30BaHUs TPOU3BOIHOM ISl HAXOXKIEHUS HAWTYYILIEero
pelieHns B NMPUKIAAHBIX 3afadyax. Bropas mpousBoaHas, €€ reOMETPUYECKUN U
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busnueckuii cMbicit. HaxoxaeHne CKOpOCTH IS TpoIiecca, 3a1aHHoro (opMyIIoi
U TpaQuKOM.

IlepBooOpa3nass m nHTerpaJ. I[IpumeHeHue onpeneeHHOro HHTerpasa s
HAXOXKJECHUS IUIOAAM KpUBOJMHEHMHOW Tpaneuuu. Popmyna HeroroHa—
JleitOnuna. [Ipumeps! npuMeHeHus: HHTErpaja B GU3UKe U TEOMETPHH.

IIpakTH4eckue 3aHATHS

YucnoBas MocienoBaTeIbHOCTh, CIIOCOOBI €€ 3a/laHusl, BHIYMCIICHHS YJICHOB
nocienoBareabHocT. llpenen mocnenoBaTenbHOCTU. beckoHedHO yOBIBaromas
reomeTpuieckas nporpeccus. IIpon3BogHas: MEXaHUYECKUM U T€OMETPUYECKUIN
CMBICI TPOU3BOJHON. YpaBHEHHE KacaTelbHOW B o0mem Bume. [lpaBuia u
dhopmyibl quddepenupoBanus, TabInIa TPOU3BOIHBIX IEMEHTAPHBIX (DYHKIUH.
Uccnenosanue (GyHKIMU ¢ MOMOIIBIO TPou3BOIHON. HaxoxkaeHue HanOoIbIIero,
HAaWMEHBIIIETO 3HAYCHHUS U OKCTPEMaJbHBIX 3HaueHW (QyHKiuu. WHTerpan u
nepBooOpazHas. Teopema Hprorona—JleiOnuma. IlpuMeHeHue uWHTErpaiza K
BBIYMCIICHUIO (PU3UYECKUX BEJIMYUH U TUIOIIAICH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHuss U cuCTeMbl ypaBHeHMil. PanmoHanbHble, MppalMOHAIBHBIE,
[I0KA3aTEJIbHbIE U TPUTOHOMETPUYECKUE YPABHEHUs M CUCTEMbI. PaBHOCWIIBHOCTD
YpaBHEHUM, HEPABEHCTB, cucTeM. OCHOBHBIE NIPUEMBI UX PEIICHMS (pa3joKEHHE
Ha MHOXMHTENHU, BBEJACHHE HOBBIX HEU3BECTHBIX, MOJCTaHOBKa, rpaduueckuit
METOI).

HepaBencrBa. PanuvonanpHble, UWppalMOHAIbHBIC, IIOKA3aTE€JbHBIE U
TPUTOHOMETPHUUECKHUE HEpaBeHCTBA. OCHOBHBIE TPUEMBI UX PEILICHHUS.

HUcnoab3oBanue CcBOMCTB M rpapukoB (QYHKUMHA [PU PelICHUHU
yYPaBHEeHUIl U HepaBeHCTB. MeTon nHTepBaNioB. M300paxkeHne Ha KOOPAMHATHON
IUIOCKOCTM MHOXECTBAa PEUICHWM yPaBHEHWW MW HEPABEHCTB C JABYyMH
MIEPEMEHHBIMU U UX CHUCTEM.

Hpuxknagubie 3anauu. [IpyuMeHeHME MaTEeMaTHYECKHMX METOAOB IS
pelieHust COACPKATENbHBIX 3aJad U3 Pa3IMYHBIX 00JacTed HAyKH M TMPaKTHKH.
NuTepnperanus pe3ysbraTa, y4eT peajJbHbIX OTPAHUYCHUM.

IIpakTnyeckune 3aHATHS
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Kopuu  ypaBuenmii. PaBHOCWiIbHOCT,  ypaBHeHui. IIpeoOpaszoBanue
ypaBHeHH. OCHOBHBIE TIPUEMBI pEUIEHUA YypaBHEHUW. PemeHue cucrem
ypaBHeHMM. Vcrnonb3oBaHue CBOHCTB M rpad@ukoB (DYHKIMA 71 pEIICHUs
YPaBHEHHU U HEPABEHCTB.

2.3 KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOATHOCTEM

jieMeHTbl KOMOMHATOPUKHU. OCHOBHBIE MOHATHSI KOMOMHATOPUKU. 3a/1auu
Ha MOACYET YHuCia pa3MEIICHUI, EPECTaHOBOK, coueTaHuil. Pemenne 3anay Ha
nepebop BapuanToB. Popmyrna OuHoma HproTrona. CBoiicTBa OMHOMHHAIBHBIX
ko3 durmentoB. TpeyronsHuk Ilackans. DIeMEHTbI TEOPUU BEPOSITHOCTEM.
CoObITHE, BEPOATHOCTH COOBITHS, CIOXKEHUE M YMHOXKEHUE BEPOATHOCTEW.
[ToHsiTHE O HE3aBUCUMOCTH COOBITHH. JIMCKpeTHas ciyyaliHas BEJIMYMHA, 3aKOH €€
pacnpeneneHus. YucmoBble XapaKTEPUCTUKU JUCKPETHOM CIyYalHOM BEJIMYUHBI.
[TonsiTre 0 3aKk0HE OOJIBLINX YHCEI.

DJjieMeHTbl MaTeMaTH4eckoil craTucTHKH. [IpencraBieHne maHHBIX
(Tabmurel, TuarpamMmbl, rpaduKe), TeHepalibHasi COBOKYITHOCTb, BBIOOpPKA, Cpe/IHEe
apudpmerndyeckoe, Mmenuana. [loHsTue o 3agadyax MaTEeMaTHYECKOW CTATHCTHKH.
Pemenne mpakTuyeckux 3aja4 ¢ MPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.

IIpakTHUyeckue 3aHATHS

Uctopus pa3BuTtusi KOMOMHATOPUKU, TEOPUU BEPOSTHOCTEM U CTATUCTUKHU U
WX POJb B Pa3IMYHBIX cdepax ueraoBeueckoi xku3HeaesTenbHocTU. [IpaBuia
KOMOWHATOpUKu. PereHne KOMOMHATOPHBIX 3amad. PasmerieHus, coueTaHusi u
nepectaHoBKU. buHoM Herotona u tpeyronsHuk llackand. [Ipuknagseie 3amaum.
Knaccuueckoe orpeneneHne BEpOSITHOCTH, CBOMCTBA BEPOSTHOCTEU, TEOpema O
CyMME BepOATHOCTEW. Brpruncienne BepostTHocTed. llpuknagHeie 3amaym.
IIpencraBnenne YnCIOBbIX JaHHBIX. [[pUKIagHbBIC 3a0a4U.

2.4 TEOMETPUSI
IIpsimble ¥ IVIOCKOCTH B NIPOCTPAHCTBE.

B3auMHOe pacnonokeHue IByX NpsIMBIX B MpocTpaHcTBe. [lapammenbHOCTH
npsasmMon u Iwiockoctu. llapamnensHocTh MUIOCKOCTEW. [lepneHauKyISIPHOCTD
NpAMON M IUIOCKOCTH. llepneHauKyisip U HakJIOHHAas. YTOJ MEXAY OPsIMOU U
TUIOCKOCTBIO. JIByrpaHHbIit yroJ. Yron MEXKITY TIOCKOCTSIMM.
[lepneHaAuKYISIPHOCTh JIBYX IUIOCKOCTeW. ['eomeTpuueckue mnpeoOpa3zoBaHuUs
IIPOCTPAHCTBA: NAPAUICIbHBIA MEPEHOC, CUMMETPUS OTHOCHUTEIBHO IUIOCKOCTH.
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[TapamutenpHoe  mpoekTupoBaHue. [lmomans  OPTOrOHAIBHONW — MPOEKLHH.
N300paxeHne npocTpaHCTBEHHbIX (uryp. MHororpanHuku Beprmsbl, pebpa,
IrpaHd  MHOrorpaHHuka. Passeprka. Mmuororpanseie  yribel.  Beimykisie
MHororpaHHuku. Teopema Oinepa. Ilpusma. Ilpsimas u HakiIOHHas mnpuU3Ma.
[IpaBunpHas npusma. [lapamenenunen. Kyo.

IIupamupa. IlpaBunbHas nupamupga. YcedeHHas nupamuzga. Terpasap.
CummMmerpuu B KyOe, B mapajuiesienumnese, B npusme u nupamuje. Ceuenus kyoa,
opu3Mbl W nupamuisl. [IpencraBneHue o0 NIpaBUIIBHBIX  MHOTIOTPaHHMKAX
(Tetpasnpe, KyOe, OKTa’rape, T0AeKadApe U UKOCAIPE).

Tesia 1 MOBEPXHOCTH BpallleHUA

Humuuaap u koHyc. YceueHHbI koHyc. OcHOBaHHE, BBICOTa, OOKOBas
MOBEPXHOCTh, oOOpa3yromiasi, pa3BepTka. OceBble CEUEHUST M  CEUCHUS,
napauienabHbeie ocHoBanuio. [lap u cdepa, ux ceuenus. KacarenbHasi miockocTh K

cdepe.
HN3Mmepenust B reoMeTpuu

O6bem u ero usmepenue. UurerpasnbHas ¢opmyna oObema. DopMyiibl
o0beMa Ky0a, MpsSMOYTOJILHOTO MapajuieJenuneaa, Mpu3Mbl, MHUIUHIpaA. DOpMYyIIbI
oO0beMa mupamuabl U KoHyca. DOpMymbl TJIOMIAIN TMOBEPXHOCTEH HMUIMHApPA U
konyca. ®opmynel oObema mapa u miomaau chepsl. [lonodbue ten. OTHOMIEHUS
TJIOIIA/IeH MOBEPXHOCTEW U 00BEMOB MOJJOOHBIX TEJ.

KoopauHarsl # BeKTOPBI

[IpssmoyrosbHas (AexkapToBa) CUCTEMa KOOPAMHAT B MpocTpancTe. dopmyiia
PACCTOSIHUSI MEXTY ABYMsI TOUKaMH. Y paBHEHUSI CPepbl, TNIOCKOCTH U TPSIMOM.

Bektopel. Moayns Bektopa. PaBeHcTBO BekTOpoB. ClioK€HUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uCIIO. PasiiokeHue BEKTOpa IO HAIPaBICHUAM. YTOJ
MEXAy AByMs BekTopamu. [Ipoekimusa Bektopa Ha ocbk. KoopawHaTel BekTOpa.
CxansipHoe npousBeAcHUE BEKTOPOB. Mcnoyib30BaHUE KOOPJAUHAT U BEKTOPOB MPHU
PEILICHUY MAaTEMATUYECKUX Y TPUKIIAJHBIX 3a]1a4.

IIpakTuyeckue 3aHATHS

[Ipu3Haku B3aMMHOTO PACIIOJIOXKEHUSI NPSAMBIX. YTOJ MEXAY MPSIMBIMU.
B3auMHOe pacnonokeHue npsiMbIX U INIOCKOCTEN. 1leprieHauKysip 1 HaKJIOHHAas K
IJIOCKOCTH. YTOJ MEXAYy IpAMOM U IUJIOCKOCTBIO. TeopeMbl O B3aMMHOM
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pPACIOJNIOKEHUU MPSIMOM M IUIOCKOCTH. Teopema O TpexX MepHIeHAnKyIsIpax.
[Ipu3Haku ¥ CBOWMCTBA MAPAJJIEIBHBIX U MEPIEHAMKYJISIPHBIX IUIOCKOCTEM.
Paccrosane OT TOYKM 10O TJIOCKOCTH, OT MIPSAMOM JI0 TJIOCKOCTH, PaCCTOSTHUE
MEXKJy  IUIOCKOCTSIMHM, MEXAY  CKpPCIIMBAIOIMIUMUCSA  MPSMBIMH,  MEXIY
MIPOU3BOJIBHBIME (PUTYpaMHu B TIpocTpaHcTBe. [lapamiensHoe MPOEKTHUPOBAHUE U
ero cpoicrea. Teopema 0 IIOWIAIA OPTOTOHAIBHOW MPOEKIUH MHOTOYTOJIbHHKA.
B3auMHOe pacnonoxkeHue NpOCTpaHCTBEHHBIX (uryp. Paznuunbie BUabI
MHOTOrpaHHUKOB. WX wu300paxkenus. CeueHus, pa3BepTKU MHOTOIPAHHHUKOB.
[Inomans moBepxHocTH. Buael cummerpuil B mnpocTpaHcTBe. CUMMETpuUs Tel
BpallleHWsI U MHOTOTPaHHUKOB. BpluncneHnue momaneid u o0beMoB. BekTopsl.
JlelictBust ¢ BekTopamu. JlekapToBa cucTeMa KOOPAWMHAT B MPOCTPAHCTBE.
YpaBHeHUE OKpPY>KHOCTU, c(epbl, IIOCKOCTU. PaccTosHME MEXay TOUYKaMHU.
JlelicTBUSL C BEKTOpamu, 3aJaHHbIMU KoopauHaTaMu. CKaJasipHOE MPOU3BEIACHUE
BEKTOPOB. BEKTOpHOE ypaBHEHUE MPSAMOM U IUIOCKOCTH. Vcnoib30BaHNe BEKTOPOB
[IPU JI0KA3aTEIBCTBE TEOPEM CTEPEOMETPHUH.

5.2. TEMbI PE®EPATOB (AOKJAAOB), UCCJIEAOBATEJbCKHUX
INPOEKTOB

1. HempepbiBHBIE APOOH.

2. IIpumMeHeHne CIOXKHBIX MPOIEHTOB B dKOHOMUYECKUX pacueTax.
3. ITapannenbHOE MPOEKTUPOBAHUE.

4. CpenHue 3HaYEHUS U UX TPUMEHEHHUE B CTATUCTHUKE.

5. BekTopHoe 3aaHue NpsIMBbIX U IJIOCKOCTEN B MPOCTPAHCTBE.
6. Cro>keHre rapMOHHYECKUX KOJIeOaHUH.

7. I'padpuueckoe penieHne ypaBHEHUN U HEPABEHCTB.

8. [IpaBUJIbHBIE ¥ TTOTYTIPABUIIBHBIE MHOTOTPAHHUKH.

9. KoHnueckue ceuyeHus: U UX MPUMEHECHUE B TEXHUKE.

10. Tonsitne nuddepeHImana u ero MPUIOKEHU.

11. CxeMbl NOBTOPHBIX UCHBITaHUN BepHyn.
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12. UccnenoBanue ypaBHEHUN U HEPABEHCTB C TAPAMETPOM.

5.3 CTpyKTypa y4eOHoii AU CHUTTUHbI

5.3.1. O0beM yueOHOM AMCUMIVIMHBI M BUABI Y4e0HOIi padoThI

Buj yueOHoii padoThI O0bem yacoB
Oo6s3aTesibHAsE ayAUTOPHAs y4eOHasi HATPY3Ka (Bcero) 265
B TOM YHCIIE:
MPaKTUYECKHE padOThI 127
KOHTPOJIBHBIE PAOOTHI 6

KypcoBas paboTa (IpoeKT) (He MpeaycCMOTPEHO)

CamocrosiTesibHast padoTa cTy/ieHTa (BCero) -

KoncyabTanuu 6

ATTecTanus no THCHUILINHE JK3aMeHa 6
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6. TEMATUYECKHM IIJIAH YUYEBHOM JUCHUILIMHBI OY1.04. <MATEMATHUKA» IO TIPO®ECCHUMN:
43.01.09. «I1oBap, koHaUTEP>

KosuyecTBO ayTUTOPHBIX YaCOB
Oo6bem
o6pasoBareinb CaMOCTOﬁﬂTe‘H IIpakTH4eckue
HaunmeHoBaHue pa3iesioB U TeEM HOM bHasl padoTa Teoperuu | (cemunapckue) | Kypcosoe
HATPY3KH CTynenTa Bcero ecKoe u MPOEKTHUPO
CTyAeHTa (1ac) o0yueHue | 1abopaTopHbIe BaHHe
(1ac) 3aHATHSA

Tema 1. Beenenue 2 2 2
Tewma 2. Pa3zBuTue noHATHS O YUCIIE 14 14 6 8
Tema 3. Kopnau, crenenu u jorapudmsr 30 30 14 16
Tema 4. [IpsimMble U MIOCKOCTU B IPOCTPAHCTBE 24 24 14 10
Tema 5. KomOuHaropuka 16 16 10 6
Tema 6. KoopauHaTbl ¥ BEKTOPHI 20 20 8 12
Tema 7. OCHOBBI TPUTOHOMETPUH 28 28 12 16
Tema 8. @ynkIMYU U TpaduKU 26 26 15 11
Tema 9. MHOTOrpaHHUKH U KPYTJIbIE TEla 28 28 14 14
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[TponomxkeHne TabIUIIbI

KosinuecTBO ayIUTOPHBIX YaCOB

Ob6bem
odpa3oBaTeb CamocTosTes IIpakTH4eckune
HOMH bHas pabora
HaumeHoBaHue pa3ie/ioB U TeM HAFDVIKH P Teoperuy | (cemunapckue) | Kypcosoe
Py CryaeHTa Bcero ecKoe U MPOEKTHPO
CTyJeHTa (1ac)
(uac) o0yueHue | 1abopaTopHbIe BaHHe
3aHATHSA
Tema 10. Hayana maTemMaTH4ecKoro aHajansa 28 28 18 10
Tewma 11. UnTerpan u ero npumeHeHue 16 16 9 7
Tema 12. DnemMeHThI TEOPUU BEPOSITHOCTEN U 12 12 8 4
MaTEMaTHYECKON CTATUCTUKU
Tema 13. YpaBHeHUsI U HEPABEHCTBA 21 21 8 13
Bcero mo pucuumiinae 265 265 138 127

ATTecTanus B popMe IK3aMeHA
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7. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEBHOI JEATEJBHOCTH
CTYJIEHTOB

Conep:xkanue o0yueHust XapakTepucTHKA OCHOBHBIX BH/10B
JAesiTeJIbHOCTH CTYJIeHTOB
(Ha ypoBHe y4eOHBIX JeilcTBHI

BBenenue O3HaKOMJICHHE C POJIbI0O MATEMATHKHU B HAyKe,
TEXHUKE, OKOHOMHKE, HH(POPMAIMOHHBIX
TEXHOJIOTUSIX U IPAKTHUYECKOH IeATETHhHOCTH.
OzHakomJieHHE C IEIsIMH M 3aJadyaMu
WU3YYCHHUS ~ MareMaTUKd TPH  OCBOCHUU
npodeccuit CI10

AJI'EBPA

Beimonnenne apupmeTnyeckux IeHCTBUN Hax
YuCllaMHi, CcO4YeTas YCTHbIE M IIHCbMEHHBIC

MIPUEMBIL.
Pa3zButne nousarus Haxoxnenue MPUOJIMKEHHBIX 3HAYCHUH
0 YyHcJe BEJIMYMH W  IOTPEIIHOCTEW  BBIYMCICHHI

(a0CoNMIOTHON M OTHOCHUTEIBHOW); CpaBHEHHUE
YHCIIOBBIX BBIPAKCHUH.

Haxoxnenune omuOOK B MpeoOpa3oBaHHSIX U
BBIYMCIICHHUSIX (OTHOCHUTCS KO BCEM ITYHKTaM

IPOTrpaMMBbl)
O3HakOMJIEHHE C TIOHSATHEM KOpHS n-i
CTETIECHH, CBOWCTBAMM  paJMKaJIOB U

IIpaBUJIaMU CPABHEHUS KOPHEH.

@opMyIMpOBaHUE ONPEACIICHUS KOpPHA U
CBOMCTB KOpHEH. BpluncieHue W CpaBHEHHE
KOpDHEH, BBINIOJIHEHUE IIPUKUAKUA 3HAYEHUS

KOpHS.

KopHnu, crenenu, jorapupmsol [TpeoOpa3oBaHue YHCIOBBIX U OYKBEHHBIX
BBIPAKECHU, coZiepKaIux paluKaIbl.
Beimonnenne  pacyeroB  mo  (opmynam,
cofieprKaIiM paIuKaIsl, OCYIIECTBIISIS
HE00XO0IMMbIe MOJICTAHOBKH U
npeoOpa3oBaHus.

Ornpenenenrie paBHOCUIIBHOCTH BBIPAXKEHUM C
pagukamamu. PemieHne — mpparmoHaIBHBIX
YpaBHEHUM.

O3HakOMJIEHWE C TOHSTHEM CTEINEeHH C
JIEMCTBUTENLHBIM MTOKA3aTEIIEM.

Haxoxnenue 3Ha4YeHWN CTENEHHW, HUCIOIb3Ys
pH HEOOXOIUMOCTH

WHCTPYMEHTAJIbHBIE CPEJCTBA. 3allMCHIBAHUE
KOpHS n- CTENEHU B BHJE CTENEHU C
IpOOHBIM  TIOKa3zaTteleM W Hao0OpOoT.
DopMypoBaHUe CBOMCTB CTEIIECHEH.
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Beiuncienne cremeHed ¢ panyMOHAIbHBIM
[I0KAa3aTeleM, BBITIOJIHCHUE MPUKUIKH
3HAYEHHUsI CTEIIEHU, CPABHEHHE CTETICHEH.
[IpeoOpazoBaHre YHUCIOBBIX H OYKBEHHBIX
BBIPKEHMI, COZIepKAIINX CTEIECHU, IPUMEHSS
CBOWCTBA. Pemenue MOKa3aTeNbHbIX
ypaBHeHUN. O3HAaKOMJIEHWE C NPUMEHEHHEM
KOpHEH UM  CTENEHEW IIpU  BBIYMCICHHUH
CpPeIHMX, JEJICHHMH OTpe3Ka B <«30JOTOM
ceyeHuW». PelieHue NpUKIAIHBIX 3a/ady Ha
CJI0KHBIE IIPOLEHTHI

IIpeoGpa3oBanue ajnredpanyecknx
BbIPAKeHU I

Beimonnenne mpeoOpa3oBaHuil  BBIpAXKEHUH,
npuMeHeHue  (GopMyia,  CBS3aHHBIX €O
CBOICTBaMM  CTENEHEW U  JIOrapu(MoB.
Onpeznenenue 06aacTu JOMYCTUMBIX 3HAUECHUIM
JOrapu(pMHUUECKOro  BhIpakeHUs. Pernenue
JorapupMHUECKUX ypaBHEHUI

OCHOBbBI TPUTTOHOMETPUU

OcHOBHBIC TOHATHSA

W3ydyeHne paguaHHOIO METONa HM3MEPEHHUS
YIJIOB BpAILEHUS M UX CBA3M C IPaJyCHOU
Mmepoil. M300paxeHue yrioB BpallleHUs Ha
OKPY’KHOCTH, COOTHECEHHME BEJIMYUHBI yria ¢
ero  pacnojoxxeHuem.  DPopMyIupoBaHHE
ONpeeNIeHu TPUTOHOMETPUUYECKUX (PYHKIIMH
JUIi  yIJI0B IOBOPOTa U OCTPBIX  YIJVIOB
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U O0OBSICHEHHE
UX B3aMMOCBSI3H.

OcHOBHBIC TPHTOHOMETPHYECKHE
TOKAECTBA

IIpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX
TOXKAECTB  JUIl  BBIYUCICHUSA  3HAYCHUH
TPUTOHOMETPUUECKUX (PYHKIUH MO OJHOW U3
HUX.

IIpeoOpa3oBanusi npocTelIMX
TPUTOHOMETPHYECKNX BbIPAKEHU I

Wzyuenue OCHOBHBIX bopmyn
Tpuronomerpuu: bopMmyIbl CIIOKEHMSI,
yJIBOEHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUUECKHUX GbyHKIMH B

IIPOU3BE/ICHNE W MPOU3BEJICHHUS B CyMMY H
IIPUMEHEHHUE TIPU BBIYKMCIEHHM 3HAYCHUs
TPUTOHOMETPUYECKOTO BBIPAKECHUS u
YIIPOLIEHUS €ro.

O3HakoOMJIEHUE CO CBOMCTBAMHM CHMMETPHH
TOYEK Ha CIMHUYHOM  OKPYXKHOCTH W
NpUMEHEHHe UX JAis8  BbiBoja  (opMmyl
IIPUBEICHUS

IIpocreiie TpUroHOMeTpUYECKHE
YPaBHEHHUA U HEPABEHCTBA

Pemenne o bopmynam )51
TPUTOHOMETPUUECKOMY KPYTYy IPOCTEHIINX
TPUTOHOMETPHUECKUX ypaBHEHUH.

[Ipumenenne OOIIMX METOJOB  pEIICHUS
ypaBHEHUW (MpUBEIEHUE K JIMHEHHOMY,
KBaJpaTHOMY,  METOJl  pa3JIOKEHUsT  Ha
MHOJKUTEIHM, 3aMEHbl TEePEeMEHHOW) mpH
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pelIeHUH TPUTOHOMETPUUYECKUX YpaBHEHUH.

YMeHue oTmMedarb Ha Kpyre peuieHHs
MPOCTEHIINX TPUTOHOMETPHUUECKUX
HEPABEHCTB
O3HakoMJIeHME C  TOHATHEM  OOpaTHBIX
TPUTOHOMETPUUCCKUX (PYHKIIHIA.

APKCHHYC, aPKKOCHHYC, ApKTaHTeHC Yyucaa | M3ydenue onpeneaeHuin apKCUHYCca,
apKKOCHHYCA, apKTaHIeHca qucia,
dbopMynupoBaHue UX, H300paxkeHHME Ha

CAMHUYHON OKPYXXKHOCTH, NPUMEHEHHE IpHU
peUICHUH YypaBHEHUI

®YHKINU, UX CBOMCTBA U TPA®UKH

Oyukuuu. [lousitue 0 HenMpepLIBHOCTH
GyHkumMu

O3HaKkOMJICHHME C TIOHITHEM nepeMeHHoﬁ,

puMepamMu 3aBUCUMOCTEN MEXKIY
nepeMeHHbIMU. O3HAaKOMIJIEHHE C IIOHATHEM
rpaguKa, OIpeaeieHHe  MPUHAIJICKHOCTH

Touku rpaduxy ¢yakinuu. OmnpeneneHue Mo
dbopmyse mpocTeieil 3aBUCUMOCTH, BHIa €€
rpapuka. BeipakeHue 1o Qopmyliie OJHOM
nepeMeHHoi depe3 npyrue. O3HaKOMIICHHE C
omnpeneneHueM (QyHKIHH, (OPMYIUPOBAHHE
ero. Haxoxnenwe o0IacTH ONpeneicHus Hu
o0nacTu 3HaUYeHUN PyHKINH

CBoiicTBa QyHKIUH.
I'paduyeckas unrepnperanus. Ilpumepsl
(pyHKUMOHANBHBIX 3ABUCHMOCTEHN B
peajIbHBIX MPoLeccax U ABJICHUAX

O3HakoMJIeHHE C puMepaMu
(YHKLINOHATIBHBIX 3aBUCUMOCTEH B peabHBIX

mpomeccax M3 CMEXKHBIX  JUCLUILIMH.
O3zHakoMIIeHHE c JI0Ka3aTeJIbHBIMU
pacCyXJICHUSIMHU HEKOTOPBIX CBOMCTB
JUHEHHOW M KBaJApaTWYHON  (QyHKUHH,
MPOBEJECHNUE HACCHENOBAHUS JIMHEWHOM,

KyCOYHO-TMHEWHOM,  JpOOHO-TMHEHHON U
KBaJIpaTUUHOM  (QYHKUMHA, TOCTPOCHHE UX
rpagukos. [Toctpoenue u urenue

rpadukoB Qynkiuit. MccnenoBanue GyHKium.
CocraBneHue BHMJOB (GYHKUUH IO JaHHOMY
YCIIOBHIO, PEIICHHE 3a/1a4 HA DKCTPEMYM.

OOpaTtHble pyHKIIUM

Beimonnenne  mpeoOpas3oBaHuii  rpaduka
byHKIUA
N3yuenne moHATUS oOOpaTHOW  (yHKUHMH,

OlpeNeliecHne BHJA M TOCTPOSHHE Tpaduka
oOpaTHON (YHKIMH, HAXOXKJICHHUE €€ 00IacTu
ornpezeneHus u obyacTu 3HAYCHUH.
[Ipumenenue  cBOMCTB  GYyHKUMH  TIpH
WCCIIC/IOBAaHUH YPaBHEHWH W PEIICHWW 3a/1ad
Ha SKcTpeMyM. O3HaKOMJIEHHE C TOHSATHEM
CIIOXKHOU (QYHKIIUU

Brrunciienne  3HayeHUi byHKIIME 10
3HAYECHUIO aprymMeHTa. Onpenenenne
MOJIOKEHUST TOYKM Ha Tpaduke TO ee

KoopanHaTaM © Haobopot. Mcmonb3oBaHue
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CrenenHble, NoKa3aTejibHbIe,
Jorapumuyeckue 1 TPUrOHOMeTPHYeCKHe
¢pynknun. O0paTHble TPUTOHOMETPUYECKHE

byHkumnu

CBOMCTB (YHKIIMHA MJII CPAaBHEHHS 3HAYCHUM
crennieHeit u  jorapudmon.  [loctpoenue
rpaUKOB CTENEHHBIX U JIOrapupMUYECKUX
¢ynkuuii.  PemieHue — mMoka3zaTeNbHBIX |
jJorapu(pMUUECKUX ypaBHEHUH U HEPABEHCTB
110 U3BECTHBIM ajiropuTMaM. O3HaKOMIIEHHE C
MOHATHEM  HENpPEpPhIBHOM  MEPUOAUYECKOM
¢bynkunu, GopMyIupoBaHUE CBOMCTB CUHYCA U
KOCHHYCa, MOCTPOEHUE UX IpahuKOB.
O3HAaKOMJIEHHE C TOHATHEM TapMOHHUYECKUX
KojeOaHui U MpuMepaMu TapMOHUYECKUX
KoJIeOaHUH ISl  OMHMCAaHUS IPOLECCOB B
bu3MKe U APYrux 00JIaCTIX 3HAHHMS.
O3HakOMJIEHME C TIOHSATUEM  Pa3pbIBHOU
nepuoandeckor (yHKuuU, (GopMynupoBaHHE
CBOICTB TaHI'€HCA U KOTaHI€HCA, ITOCTPOCHUE
UX TpauKoB.

[Ipumenenue CBOWCTB byHKIMIT TS
CPaBHEHMsI 3HAYEHUM TPUTOHOMETPUUYECKUX
GyHKIMH, pelieHuss TPUTOHOMETPUUECKHX
ypaBHeHwuid. [loctpoenne rpadukoB oOpaTHBIX
TPUTOHOMETPHYECKHUX byHKIUI u
ompeneneHue 1o rpadukaM HMX CBOWCTB.
Brimmonnenue npeoOpa3oBanusi rpaukoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaexoBaTeiLHOCTH

O3HakoMJIeHME C  TIOHATHEM  YHCIIOBOM
M0CJIEeI0BATENbHOCTH, ClIOcO0aMH ee 3a/laHus,
BBIYUCIICHHSIMU €€ YJICHOB.

O3HakomsieHHMEe ¢  TOHATHEM  Ipezaena
MOCJIEIOBATEIHHOCTH. Os3HakomiieHHE  C
BBIYMCIICHUEM CYMMBI 0ECKOHEYHOT 0
YHCJIOBOTO psila Ha TPUMEpPE BBIUYMCICHUS
CYMMBI 0eCKOHEYHO yOBIBaroIIEH
reOMEeTPUYECKOi mporpeccun. Pemenue 3amay
Ha IpUMeHeHre (popMysbl CyMMbI OECKOHEYHO
yOBIBAIOIIEH T€OMETPHUIECKON MPOTPeCcCun

IIpousBoaHas U ee IpUMEHEHUE

O3HakOMJIEHME C TIOHATHEM MPOU3BOJAHOM.
Nzyuenne " dbopmynupoBaHue ee
MEXaHMYECKOTO M TE€OMETPUYECKOro CMBICTA,
HN3YUCHUC aJIropuTMa BBIYUCIICHUA
MPOU3BOJHOM HAa TpPUMEpPE  BBIUYUCICHUS
MTHOBEHHOM CKOPOCTH " YTJIOBOTO
kodd¢uimenta kacatenbHoil. CocraBieHue
YpaBHEHHS KacaTelbHOW B OOIIEM BHJIE.

VYcBoenune  mpaBwi  auddepeHIpoBaHus,
TaONMUIBI  TPOHM3BOJMHBIX  DJIEMEHTapHBIX
byHKIKH, IpUMEHEHNE ISt

nuddeperpoBanns GyHKIIUNA, COCTABICHHS
ypaBHeHUs KacareinbHOHU. M3ydeHue TeopeM o
CBSI3W CBOMCTB (PYHKIIMM W TPOW3BOHOM,
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dopmynupoBka ux. IIpoBeneHune ¢ MOMOILBIO
IIPOU3BOHON VCCIIEJIOBAHHUS ¢byHKIUH,
3alaHHON  (OPMYJIOH. YCTAaHOBJICHUE CBS3H
CBOWCTB (DYHKIIMM M TPOU3BOJHOW IO UX
rpadukam.

IIpuMeHeHHe TIPOU3BOAHOW I  PELICHUS
3aJjad = Ha  HaxoXJeHue  HauOOJIbIIEro,
HAaUMEHBIIETO0 3HAUYEHUS U Ha HAXOXKICHHE
JKCTpEMyMa

IlepBooOpa3nas
U MHTerpaJ

O3HakOMIICHHE C TIIOHSATHEM HMHTErpana Hu
epBOOOPA3HOIA. N3zyuyenue npaBuia
BBIUUCIICHHSI IIEPBOOOPA3HOM M TCOPEMBI
Hprotona—JleitOunma. Pemenue 3amad  Ha
CBS3b IMEPBOOOPA3HON M €€ IMPOM3BOIHOM,
BBIUUCIICHHE [E€PBOOOPAa3HON JUIs  JaHHOM
¢byukiuu. PemeHue 3amad Ha NPUMEHCHHE
HHTCrpajgia Ijid BBIYHCJICHUS CI)I/BI/I‘-IGCKI/IX
BEJIMYMH U IUIOIIAAEH

YPABHEHUA U HEPABEHCTBA

YpaBHeHus M CHCTEMbI YPaBHEHU
HepaBeHCTBa U CHCTEMbI HEPABEHCTB C
ABYMSI IIepeMEHHbIMH

O3HaKOMJIEHHE C TPOCTEHIIMMHU CBEICHUSIMU O
KOPHSIX anreOpanyecKux YpaBHEHUH,
NOHATHAMM  MCCIENOBAaHUA YPABHEHUH W
cucteM  ypaBHeHHMH. M3ydenwe  Teopum

PaBHOCUIIBHOCTH ypaBHEHUH u ee
npuMeHeHus. lloBTopeHue 3ammcu pemeHus
CTaHJAPTHBIX YpaBHEHUH, IIPUEMOB
npeoOpa3oBaHus ypaBHEHUH ISl CBEICHUS K
CTaHIAPTHOMY YPaBHEHHUIO. Pemenue
palMOHAIBHBIX, HUPPALMOHAJIBHBIX,

[IOKA3aTeNbHBIX M TPUTOHOMETPUYECKUX
YpPaBHEHUU U CUCTEM.

Hcnonb3oBaHue  CBOWCTB U IpaduKoB
byHKIUI T peleHus YpaBHEHUM.
[ToBTOpEHHE OCHOBHBIX IPHUEMOB PELICHUS
cucreM. Pemenne ypaBHEHU ¢ MPUMEHEHUEM
BCEX IMPHEMOB (pa3oKeHUs Ha MHOXKUTEIH,
BBEJICHUS] HOBBIX HEU3BECTHBIX, MOJCTaHOBKH,
rpau4ecKoro MeTo/a).

Pemenne cucrteM ypaBHEHUH C NPUMEHEHHEM
Pa3IUYHBIX CIOCOOOB.

O3HakomjieHMe ¢ OOHIMMH  BOMNpPOCAMH
pElIeHNsT HEpPaBEHCTB W  HCIOJIb30BaHUE
CBOMCTB U rpaduKoB (QYHKIUN MpU pelIeHUH
HEPABEHCTB.

Pemennie HepaBeHCTB U CHCTEM HEPABEHCTB C
PUMEHEHHEM Pa3JIMYHBIX CIIOCOOOB.
IIpuMeHeHHE MaTEMaTHYECKUX METOJOB JUIS
pelleHusT  CcoJep)KaTelbHBIX  3a7ady W3
pasNMYHbIX 00JacTel HayKM M IPaKTUKH.
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HuTeprnipeTupoBaHUE pPE3YIbTATOB C YYETOM
peabHBIX OTPaHUYECHUN

3JEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTUKHA

OcHOBHbIE NOHATHS KOMﬁI/IHaTOPI/IKI/I

N3yuenne mpaBuiga  KOMOMHATOPUKH |
IPUMEHEHHE MNpPU PELICHUH KOMOMHATOPHBIX
3agad. Pemienme KOMOMHATOPHBIX 33134
METO0M nepedopa U IO MPABUIY YMHOKEHHUSL.
O3HaKOMJIEHHE C NOHITUAMH KOMOMHATOPUKHU:
pasMelLeHUsIMH, COYETaHUSIMH,
NEpecTaHOBKaMH W (QOpMyNIaMu Ui UX
BBIYUCIICHMSL.

OObsicHeHHEe U TpuMeHeHue GopMmysn s
BBIUUCIICHUS] pa3MEIleHUI, MepecTaHOBOK U

COYETaHUU npu peleHuu 3a7ad4.
Osznakomnenne ¢ OuHomoM HeloroHa
TPEYTrOJIBHUKOM [Tackass. Pemenne

IPaKTUYECKUX 3a4a4 C  HUCIOJIb30BAHUEM
HOHSITUN U IPaBUJI KOMOMHATOPUKH

DJieMeHThI TEOPUM BEPOATHOCTEM

Wzyuenue KJIACCHYECKOTO omnpeeIcHUs
BEPOSTHOCTH, CBOHCTB BEPOSTHOCTH, TEOPEMBI
0 CcymMMe BeposaTHocTeill. Paccmotpenue
IPUMEPOB BBIYMCIICHUS BEPOSTHOCTEH.
Pemienrie 3a1a4 Ha BBIYHMCICHHE BEPOSTHOCTEH
CcOOBITHH

IIpeacraBienne TaHHBIX (TA0JAMLBI,
AUArpaMMBbl, rpaguKn)

O3HaKOMJIEHHE C MPENCTAaBICHUEM YHCIOBBIX
JAHHBIX U UX XapaKTePUCTUKAMHU.
Pemenne mpakTuueckux 3agad Ha oOpabOTKy

YUCIIOBBIX JIAHHBIX, BBIYNCIICHUE 1504
XapaKTePUCTUK
I'EOMETPUA

IIpsimble ¥ MJIIOCKOCTH B IPOCTPAHCTBE

@opMyIMpOBKa U IIPUBEACHUE J10KA3aTEIbCTB
IIPU3HAKOB B3aMMHOTI'O PACIOJIOKEHUS MPSMBIX
U IUIOCKOCTeH. Pacrio3HaBaHue Ha deprexax U
MOJENIAX pPa3IW4HBIX CIYy4aeB B3aMMHOIO
pacloJIOKEHUsI  NPAMBIX U INIOCKOCTEH,
apryMEHTHPOBAaHUE CBOUX CYXKICHHI.
@opMyJIMpOBaHUE ONPEAEICHUN, IIPU3HAKOB U
CBOMCTB IMapaJUIEIbHBIX U NEPHEHANKYIISIPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX

yIJIOB.  BbIOTHEHWME IMOCTPOEHHS  YIJIOB
MEXIY INpPSAMBIMH, IpPSMOH MU IUIOCKOCTBIO,
MEXIYy IUIOCKOCTAMH [0 ONUCAaHUIO W
pacro3HaBaHUE UX Ha MOJCIIAX.

IIpumeHeHne IIPU3HAKOB 51 CBOMCTB
pPacIOJIOKEHUSI NIPSAMBIX U IUIOCKOCTEH IIpH
peweHny 3aaa4. M3o0paxeHne Ha puCyHKax u
KOHCTPYHPOBaHUE Ha MOZEIIAX
NEPIECHIUKYIIIPOB U HAKJIOHHBIX K INIOCKOCTH,

25




IPSIMBIX, NApaUICIbHBIX IIJIOCKOCTEH, YIJIOB
MEXy MPSMON U TIOCKOCTHIO U 0OOCHOBaHHE
nocTpoeHus. Pemenue 3angad Ha BBIYUCICHHE
reOMETpUYecKUX  BeauuuH.  OmnucbiBaHuE
paccTosiHus OT TOYKM N0 IIOCKOCTH, OT
IPSAMON 10 IIOCKOCTH, MEXKIY IUIOCKOCTSAMH,
MEXy CKPEIMBAIOIUMUCS IPSIMBIMHU, MEKIY
NPOU3BOJILHBIMU (UTypaMH B TIPOCTPAHCTBE.
@opMynMpOBaHUE MU JOKA3bIBAHME OCHOBHBIX
TEOpEM 0 pPacCTOSIHUAX (Teopem
CylIeCTBOBaHMs, CBoWcTBa). M300paxkeHnue Ha
yeprekax M MOJENSAX  PACCTOSHHUS U
000CHOBaHHE CBOMX CyxaeHuil. OnpeneneHue
U BBIYUCIICHHE DPACCTOSAHMN B IIPOCTPAHCTBE.
[Tpumenenue GopMys U TEOpEM IIAHUMETPUU
uig pemeHus  3agad.  O3HakoMieHHE ¢
MOHATHEM IApAJUIEIBHOIO NMPOEKTUPOBAHUS U
ero ceorictBamMu. PopMyIMpoBaHUE TEOPEMBI O
omaau OpPTOTrOHAJIBLHON IIPOEKLIUU
MHOroyrojapHuka. lIpuMeHnenue teopun i
000CHOBAHHUS TOCTPOEHUM U BBIYHUCICHUM.

ApryMEHTUpOBAaHUE CBOHUX CYXACHHH O
B3aUMHOM PacCIIOJIOKEHUN IIPOCTPAaHCTBEHHBIX

¢uryp

MHOrorpaHHUKHU

Onucanne W XapakTEpUCTUKA Pa3IMYHbIX
BHJIOB MHOI'OTPaHHUKOB, IIEPEYUCIICHHE MX
BJIEMEHTOB U cBoHcTB.  M300pakeHue
MHOTOIPAHHUKOB M BBIITOJIHEHUE ITOCTPOCHHUS
Ha n300paskeHUsIX u MOZEIIAX
MHOTOIDAHHUKOB. BBIYMCIIEHWE  JTMHEHWHBIX
JJIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypauusx, apryMeHTUpPOBaHUE CBOUX
cyxnaeHuil. XapakTepuCcTHKa U H300pakeHue
Ce4eHwus, pa3BEpTKH MHOT'OT'PAHHHUKOB,
BBIYMCIICHUE ILIOIIAIEH IOBEPXHOCTEH.
[Toctpoenne mpocreiimux ceueHuit KyoOa,
npu3Mbl, nupamusl. [IpuMmenenue ¢aktoB u
CBEJCHUM 13 NuaHuMeTpuu. O3HaKOMIIEHHUE C
BHUJaMU  CUMMETPHl B  MPOCTPAHCTBE,
(dbopMynUpoBaHUE OIpEIEIIEHUl U CBOMCTB.
XapakTepuCcTHKa CUMMETPUH TEJ BPALLCHUS U
MHOTOIPAaHHUKOB.  [IpumeHeHue  CBOMCTB
CUMMETpUHN npu penieHnu 3a/1a4.
Hcnonb3oBanue mpuoOpEeTeHHBIX 3HAHUNA JUIS
WCCJIEIOBAHUS M MOJIETIMPOBAHUS HECIOKHBIX
3az1ay. N3o6pakenue OCHOBHBIX
MHOTOIPAHHUKOB U BBINIOJIHEHUE PUCYHKOB I10
YCJIOBHSIM 3aJa4

O3HakoMJIeHWE C BUJAMU Tl BpAILCHUS,
dhopMyIUpOBaHUE WX ONMPEACIECHUN U CBOWCTB.
dopMyIHpOBaHUE TEOPEM O CEUECHUM IIapa
MJIOCKOCTBIO M TIJIOCKOCTH, KacaTeJbHOM K
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Tenan MOBEPXHOCTHU BPAIICHUS

chepe. XapakTepucTHKa U H300paKEHUE TEI
BpallleHUsI, UX Pa3BEpTKU, ceueHUs. PemeHue
3aJa4 Ha IMOCTPOCHHUE CEUYCHMI, BBIYHUCIICHHE
JUIMH,  pAacCTOSIHUW,  YIVIOB,  IUIOLIAACH.
[IpoBenenne AoKa3aTeNbHBIX PACCYXKIACHHM
IIPH PEIICHUU 3a7ad.

[IpumeHeHne  CBOWCTB  CHUMMETPUH  IIpH
pelieHny  3aJad  Ha  Tela  BpaIIcHHUS,
KoMOMHanmio Ted. M300paxeHne OCHOBHBIX
KPYIJIBIX TE1 W BBHIMOJIHCHHE PHCYHKa TIO0
YCIIOBUIO 3a/1a4H

HN3mepenus B reomeTpuu

O3HAaKOMJICHHEC C HOHSATHSIMU momain u
06’BeMa, aKCMOMaMM U CBOMCTBaMMU.
Pemenne 3amad Ha BEIYHCICHHE IIIOIIAACH

MIJIOCKUX dburyp c MIPUMEHEHUEM
COOTBEeTCTBYIOIMX (opMyn U ¢akToB U3
IJIAHUMETPUH. N3yuenue TEOpeEM 0

BBIYUCIICHUH O0BEMOB  IPOCTPAHCTBEHHBIX
TeN, pelieHue 3a/1ad Ha MpUMeHeHue (Gopmyi
BBIUUCIICHHSI 00beMOB. V3ydenne dhopMyit s
BBIUMCIICHUS iomaaen MOBEPXHOCTEH
MHOTOTPAaHHUKOB U TE€J BPAILICHUS.
O3HakoMJIEHUE C METOJIOM  BBIUYUCIICHUSA
IONaan TOBEpXHOCTH cdeprl. Perenne
3aJ1a4 Ha BBIYMCIICHUE IUIOIAJIEH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJI

KOOp)II/IHaT])I U BEKTOPbI

O3HakoMJieHUE €  TOHATHEM  BEKTOpa.
N3yuenue nekapToBOW CHUCTEMBI KOOPJUHAT B
MPOCTPAHCTBE, TOCTPOEHUE 10 3aJaHHBIM
KOOpAWHATAM TOYEK " TJIOCKOCTEH,
HaxoXKJIeHWe KoopJauHat Touek HaxoxneHue
YpaBHEHUU OKPYKHOCTH, C(hEephl, MIOCKOCTH.
Boluncnenue paccTossHUA MEXy TOUKAMU.

N3yuenne CBOMCTB BEKTOPHBIX BEJIMYHH,
MpaBUJI Pa3JIOKEHUSI BEKTOPOB B TPEXMEPHOM

MPOCTPAHCTBE, MPaBUII HaXO0KICHUA
KOOpPAMHAT BEKTOpa B IPOCTPAHCTBE, MPABUI
NeNucTBUHU c BEKTOpPAMHU, 3aITaHHBIMU

KoopauHaramu. [IpuMeHeHHe Teopuu IpU
pelIeHnn 3aJad Ha JEHUCTBHUS C BEKTOPAMHM.
N3yuenue CKIIIPHOTO IIPOU3BEICHHUS
BEKTOpPOB, BEKTOPHOTO YPAaBHEHMS NPSIMOU H
miockoctu.  lIpumenenune  teopuu  mpu
pEelIeHNH 3aJa4 Ha JEHCTBHUS C BEKTOPAMH,
KOOPJHMHATHBIA METOJ, IPUMEHEHUE

BEKTOPOB JUIsl BBIYMCIICHHSI BEIWYHMH YIJIOB U
PacCTOSIHUM. O3HakoMJIeHHE c
JIOKA3aTeNbCTBAMH TEOPEM CTEPEOMETPHH O
B3aUMHOM  paCIIOJIOKEHUU  TPSAMBIX U
IJIOCKOCTEN € MCIOJIb30BaHUEM BEKTOPOB
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8. VAEBHO-METOJNYECKOE 1 MATEPHAJILHO-TEXHUYECKOE
OBECIMEYEHUE PABOYEN MPOTPAMMBI YUEBHOW
TV CHUILIAHBI OV1.04. (MATEMATHKA»

Jlns ocBoeHUs paboueit mporpaMMbl yueOHoU qucuuruinHbl «OY /1. 04.
MareMatrka» B TEXHUKyYME UMeeTcs yueOHbIN kaOuHeT «MaTtemaTukay.
[lomenienne  kaOuHeTa  COOTBETCTBYeT  TpeOoBaHusiM  CaHUTapHO-

snuAeMuoIornueckux mpasuwi U HopMmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIEHO TUIIOBBIM OOOPYJOBAaHHUEM, YKAa3aHHBIM B HACTOAIIMX TPEOOBAHUSX, B
TOM YHCJIe CHEIUATN3UPOBAHHOW y4eOHOW MeOENbI0 M CPEACTBaMH OOY4YEHUS,
JIOCTATOYHBIMM  JIJI1  BBIMOJIHEHUS TpeOOBaHMM K  YPOBHIO  IOJTOTOBKH
o0yyJarommxcs.

B coctaB  y4eOHO-METONMYECKOTO U  MaTepHaTbHO-TEXHHUYECKOTO
obecrnieueHusi mporpaMmbl yueOHoU aucuumuinabl «OY/. 04. MaremaTtuka»
BXOJIST:

1. MHOTO(DYHKIIMOHATILHBIN KOMIUIEKC TIPETOaBaTelIs;

2. HarJIsAHbIE TTOCOOMS: KOMIUIEKTH U3 38 yueOHbIX Tabmwmi, 11 yueOHbIX
CTEH/IOB;

3. uH(OpMaAITMOHHO-KOMMYHHUKAITMOHHBIE CPEJICTBA;

4. 5KpaHHO-3BYKOBBIE ITOCOOMS;

5. KOMIUIEKT TEXHUYECKOW JOKYMEHTAalluM, B TOM YHCII€ [acnopra Ha
CpeacTBa OOy4YeHHMsl, WHCTPYKIMA TI0 UX HCIOJB30BAHUI0O U  TEXHUKE
0e30macHOCTH;

6. 6ubMoTeUHbIN (HOHL.

B OubOmuoteunbli  (poHA BXOAAT yYEOHUKH, Y4E€OHO-METOJIUYECKHE
koMmmuiekTel (YMK), oOecrneunBaroniye OCBOCHHE WHTETPUPOBAHHON Y4EOHOM
nuciuriabl OY /1. 04. «Maremartnkay, peKOMEHI0BAaHHbBIE WM JOTYIIEHHbBIC JJIS
UCIIOJIb30BaHUs B TEXHHUKYME.
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9. OCHOBHBIE HCTOYHUKU U JIMTEPATYPA

s cmyoenmos

bammakos M., Martemaruka: yaeOHUK JJI CTY/I. YIPEKJICHHUM cpell. pod.
obpazoBanus. — M., 2015.

bammakoB ~ M.M.  Marematuka.  COOpHUK  3amady  NpOPUIBHOU
HaIpaBJIeHHOCTU: yuel. mocobue il CTyd. YYpexXIeHuil cpen. mnpod.
obOpazoBanus. — M., 2015.

bamvakor M.M. Maremaruka. 3amayduk: yde0. TOcoOME IS CTY/I.
yupexaeHuil cpell. npod. oopazosanus. — M., 2015.

s npenooasamerneii

®enepanbubiii 3ak0H OT 29.12.2012 No 273-03 «0O06 oOpazoBaHuu B
Poccurickon @enepauum.

. IIpuka3z MunucrtepctBa ob6pazoBanusi 1 Hayku P® ot 17.05.2012 Ne 413

«O0 yTBepxaeHuu ¢enepasbHOro TOCYJapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa CpeaHEro (TIOJIHOT0) O0IIEro 00pa3oBaHUM.

[Ipuka3 MunucrepctBa oOpa3oBanus U Hayku P ot 29.12.2014 Ne 1645
«O BHecenun u3meHenuil B [Ipuka3z MunucrepcTBa 00pa3oBaHus U HAyKU
Poccutickon ®@enepamuu ot 17.05.2012

No 413 «O6  yrBepxkiaeHuu  (denepaqbHOrO0  TOCYAapPCTBEHHOTO
00pa30BaTeILHOTO CTaHAapTa CPEeIHETO (ITOJTHOTO0) 00IIEero 00pa3oBaHUM.
[Tucemo [lemapTameHTa ToCcyAapCTBEHHON MOJUTHKU B cepe MOATOTOBKU
pabounx kagpoB u JIIO MwunucrepcrBa oOpa3zoBanus u Hayku PO ot
29.05.2014 No 32499 «PexomMeHmauuM 1O OpPraHU3alUM TOTYYECHUS
cpenHero oOmero o0pa3oBaHus B MpeEJesiax OCBOSHHUS 00pa30BaTEIbHBIX
porpamMm CpeaHero MpoecCHOHAIBHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO
oOmero  oOpa3oBaHuss C  ydeTroM  TpeboBaHuM  (eaepanabHBIX
roCyJapCTBEHHBIX ~ 00pa3oBaTENbHbIX  CTAHAAPTOB U MOJIy4aeMoM
npodeccu  WIM  CHEHUAIbHOCTH  CPEIHEr0  MPOQPECCHOHAIBHOIO
00pa3oBaHUs.

bammakos M.M. Marematuka: y4eOHUK JJISI CTYI. YUPEKICHHM Cpe.
npod. oopazoBanus. — M., 2015.

. bammako M.M. Martemaruka: KH. JJisl perojaBaTessi: METOM. Mocooue.

— M., 2015

JlonoJiHUTEIbHAS JIUTEPATypa

1. Aranacsn JI.C., byry3os B.®., Kagomues C.b. u ap. MaTtematuka: anre6pa

U Hayaja MaTeMaTuyeckoro ananuza. ['eomerpus. ['eomerpus (6a30BbIil u
yrayonenssiit ypoan). 10—11 kmacesr. — M., 2018,
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. Kommoropo A.H., A6pamoB A.M., Hymnauneia FO.II. u np. Anrebpa u
Hayaja aHanuza: Yueo. nug 10-11 k. - M., 2014.

. I'puroppeB C.I'., MBonruna C.B. Marematuka : yd4eOHHUK JUIsl CTY/I.
oOpasoBar. yupexaeHui cpes. mpod. oopazoBanus. — M., 2014.

. boromonor H.B., Camoitnenko II.M. Marematuka: yueOnuk ais CI1O —
M. : U3narensctBo FOpaiit, 2018

. bammakor M. . MaremaTuka. DJIEKTpPOHHBIN yue0.-METOI. KOMILJIEKC JIJIs
CTYI. YUpeXIeHu cpea. nmpod. oopazoBanus. — M., 2015.

. bamvakos M.I. Maremartuka: yaeOHUK IJIs1 CTYI. YAIpEKACHUHN cpel. pod.
oOpazoBanus. — M., 2013.

. bamvakos ~ M.M. Maremaruka. COopHuUK  3amad  NPOPUIHHOU
HaIpaBJICHHOCTH: Yy4eO. mocodue i CTYyA. YUPEeKICHU cpeld. mpod.
oOpazoBanus. — M., 2013.

. bammakor M.M. Marematuka. 3amayHuk: y4ye0. mocobwe I CTYI.
yupexaeHuil cpefl. npod. oopazoBanus. — M., 2013.

HNuTepHeT-pecypcesl

. www.fcior.edu.ru (MudopMamoHHbie, TPECHUPOBOYHBIC M KOHTPOJbHBIC
MaTepHabl).

. www.school-collection.edu.ru (Enunas KOJUIEKIINHU (P poBHIX
o0pa3oBaTeIbHBIX PECYPCOB).

http://www.math.ru Marepuansl mo marematuke B EauHON KoOJIIEKITUU
U (POBBIX 00pPA30BATEITHLHBIX PECYPCOB

. http://www.bymath.net I'azera «Maremaruka» M3gaTenbckoro goMma
«IlepBoe ceHTAOps»

. http://eqworld.ipmnet.ru Hayuno-nonynsipusiii pu3nko-mMaTeMaTH4eCcKuii
*KypHan «KBanm»

. http://wwwkvant.info http://kvant.mccme.ru OOpa3zoBaTeabHbII
MaTeMaTH4ecKuil cant Exponenta.ru

. http://www.olimpiada.ru MaTemaTuueckue OJIUMIIHAIbI M OJTUMITHATHBIC
3a/1auu
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