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1. HOACHUTEJIBHASA 3AIINCKA

O6meobpazoBaTenbHAsA yaeOHas mucimuimaa - OV (.04, «Maremaruka
U3y4aeTcs B OIBIIOY «bBTXKT Koctpomckoit obOmactu» (fanee TEXHUKYM),
peanu3yronieM o0pa3oBaTeIbHYI0 MNPOrpaMMy CpeaHero oOimero oOpa3oBaHusS B
npenenax OCBOCHHMS OCHOBHOW mMpodeccHuoHaIbHOM 00pa3oBaTeIbHOW MPOTPaMMBbI
CIIO (OIIoII CIIO) nHa 06a3e OCHOBHOro OOIIEro 0oOpa3oBaHUs MPU MMOATOTOBKE
CIEIUAINCTOB CPEAHETO 3BEHA.

Pabouas mporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpegHero o61Iero
o0Opa3oBaHusl, IPEABIBISIEMBIX K CTPYKTYpE, COJCPKAHHIO W pPe3yJbTaTaM OCBOCHHS
yaeOnor mucruminael OY J[.04. «Marematukay, B COOTBETCTBUHM ¢ PexomeHmamusmu
[0 OpTraHU3alMK TIOJYYCHHS CPEIHEro oOIero oOpa3oBaHUS B MpeneiaX OCBOCHHUS
oOpa3oBaTeNnbHBIX MPOTpaMM CpeaHero mpodeccrHoHaTsHOTO O0Opa3oBaHHsS Ha 0Oase

OCHOBHOTO  00mero oOpa3oBaHus C ydyeToM TpeOOBaHMIA denepanbHbBIX
rOCy/IapCTBEHHBIX 00pa3oBaTeNbHBIX CTAHAAPTOB U TMOIY4aeMOW CHEIHATbHOCTU
CpeaHEro po¢eCCUOHATTEHOTO 00pa3oBaHuUs (mucemo  JlemapTaMeHTa

roCyJapCTBEHHOM TMOJUTHUKA B cdepe TMOAroToBKH padouux kaapoB u JIIO
Muno6pHayku Poccun ot 29.05.2014 No32499).

Conepxanue mporpammbl  ydueOHOM  mucoumuimabel OV [1.04.«Martematukar»
HaIPaBJIECHO HA JOCTIKEHUE CICAYIOIMIMNX Hee:

so0ecrnieyeHne cHOPMUPOBAHHOCTU TPEJICTABICHUN O COIMAIBHBIX, KYJIbTYpPHBIX
Y UCTOPUYECKUX (haKTOpaX CTAHOBIICHUS MaTEMATHUKHU;

so0ecrieueHrEe  CPOPMUPOBAHHOCTU  JIOTHYECKOTO,  AJTOPUTMHUYECKOTO U
MaTeMaTH4eCKOTO MBITIUICHHUS,

so0ecrnedeHre cHOPMUPOBAHHOCTH YMEHUN MPUMEHSTH TOJyUYCHHBIC 3HAHUS TIPH
PEIICHUH Pa3INYHBIX 33]1a4;

so0OecrieueHre CHOPMUPOBAHHOCTH TMPEACTABICHUM O MaTEeMaTHKe KaK 4YacTu
0OIIEeYeIIOBEUECKOH  KYJNBTYPBl, YHHUBEPCATBHOM  SI3bIKE HAYKH, ITO3BOJISIOIIEM
OTKCHIBATH M U3y4YaTh PEAbHBIC TTPOIIECCHI U SIBJICHUSI.

B mporpammy BKJIIOYEHO cOjEpKaHWEe, HampaBleHHOe Ha  (opMUpOBaHHUE Y
CTYJICHTOB KOMITETCHIINH, HEOOX0auMbIX 1 kauecTBeHHOro ocBoeHuss OIIOIT CITO na
0a3ze OCHOBHOTO OOIIEro oOpa3oBaHUS — TMPOTPAMMBI TOJATOTOBKH CIEIIUAMCTOB
cpennero 3BeHa (IITICC3).



2. OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIUIIJINHBI
OV.04. < MATEMATUKA»

VYuebnas auciummHa OVY].04. «Marematukay sBiseTcs (QyHIaMEHTaIbHOU
00111e00pa3oBaTeNbHON TUCHUILTMHON CO CIIOKUBUIMMCS YCTOMYUBBIM COJEPKaHUEM U
oOmuMu TpeOOBaHUSAMHM K MOATOTOBKE oOydaromuxcs. B TexHHKyme, peanusyroiieM
o0pa3oBaTeNbHyI0 MPOrpaMMy CpeliHero oOiiero oOpa3oBaHUsI B Mpenesiax OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOTO 00111ero 00pa3oBaHus, U3yYCHHE YUeOHOW NUCIIUILITUHBI
OV.04. «MaremaTnka» HMEET CBOM OCOOCHHOCTHM B 3aBUCHUMOCTH OT MpOoQuiIs
npodeccuoHanpHoro  obpazoBanus. [lpu  ocBoeHHH cnequanbHocteir  CIIO
TeXHUYECKOTO Tpodmiis mpodecCHOHATBPHOTO O0pa30BaHWsS MaTeMaTHKa H3ydaeTCs
Oomnee yriyOieHHO, KaK MpodibHasS yuyeOHash JUCITUIUIMHA, YIUTHIBAIOIIAsS CIEIUBUKY
OCBaMBaEMBbIX CICIHATBHOCTEH. DTO BEIPAKAETCS B COCPKAaHUU OOYICHMS, KOJTMISCTBE
4acoB, BBIACIISIEMBIX HAa WM3YyYEHHE OTIEIBHBIX T€M IMPOTrPAMMBI, TIyOMHE WX OCBOCHUS
CTyJICHTaMU, OObEME U XapaKTepe MPAKTUUYECKUX 3aHSATHUM, BUJIAX CAMOCTOATEIIHHOU
pabotel crtyneHToB. OOmue 1enu wusydeHus yueOHor — mucturmmHel OY/1.04.
«MareMatrka» TpaAuIMOHHO PEAIU3YIOTCA B UYETHIPEX HAIIPABICHUSIX:

1) obiiee mpeacTaBieHre 00 UIECIX U METOJIaX MAaTEMATUKH;

2) UHTEIUIEKTyaJIbHOE Pa3BUTHUE;

3) oBiajieHre HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

4) BoCcIIUTATENHLHOE BO3/ICHCTBUE.

[Ipodunuzanus 1eneil MaTeMaTHYECKOTO 0Opa3oBaHMs OTpakaeTcsi Ha BbIOOpE
MIPUOPUTETOB B OPraHU3aLMU YYEOHOH NeATENbHOCTH O0yJaromuxcs. s TeXHu4ecKoro
npobunss  npodeccuoHaNbHOTO  00pa3oBaHWs  BBHIOOP  Ilejiell  cMemaeTcss B
MparMaTUYeCKOM HaMNpaBJiCHUU, MPEAyCMATPUBAIOIIEM YCWICHHUE ¢ paclIupeHue
MPUKIIAIHOTO XapaKTepa M3y4eHUsS MaTeMaTUKH, MPEUMYIIECTBEHHON OpUEHTAllUM Ha
AJTOPUTMUYECKUN CTUJIb MMO3HABATEIBHOU AESTEIIBHOCTH.

N3yuenne wMareMaTuku Kak MNOpopuiIbHOM 0011e00pa3oBaTebHON  yueOHON
JTUCITUTUIMHBI, YYUTHIBAIOMICH Creln(UKy OCBAaMBAEMbIX CTYJICHTAMH CIEIHUATBLHOCTH
CIIO, oGecnieunBaeTcs:

*BBIOOPOM Pa3TUYHBIX TOJIX0/I0OB K BBEJICHUIO OCHOBHBIX TIOHSTHIA;

*OpMHUpPOBAHMEM CHCTEMbI YYEOHBIX 3aJaHHil, oOecreuynBarommX 3(PGHEeKTHBHOE
OCYIIECTBJICHUE BHIOPAHHBIX 11€TIEBBIX YCTAHOBOK;

*00OTaIleHNeM CIIEKTpa CTWICH y4eOHOW NEeATEeTHLHOCTH 3a CYET COTJIACOBAHUS C
BEIIYIIIUMHU JICITEIIbHOCTHBIMH XapaKTePUCTUKAMH BHIOPAHHOM CIEIUaTbHOCTH.

*¢hopMupoBaHreM (PUHAHCOBOM IPaMOTHOCTH.

[IpodunbHas cocraBisiomas OTpaxaeTcs B TpPeOOBAHUSIX K  IMOJATOTOBKE
00yJaromuxcs B 4acCTH:

*00IlIel  CHUCTEMBI  3HAHUW:  COJACpP)KATENIbHBIE  IPUMEPHI  HMCIOJIb30BAHUS
MaTeMaTUYECKUX UJIEH U METOJIOB B MPO(PECCHOHATBLHOMN AESTETLHOCTH;

*YMEHUM: pa3auyue B ypOBHE TPeOOBaHMI K CIOXXHOCTH MPUMEHSIEMBIX
aJITOPUTMOB;

*IIPAaKTUYECKOTO  HMCIOJb30BaHUS  MPUOOPETCHHBIX  3HAHUW W YMCHHIA:
WHIUBUAyAIbHOTO YY€OHOTO ONbITa B TOCTPOCHHHM MaTeMaTHYECKUX MOJIEIeH,
BBITIOJTHEHUU UCCIIEI0BATEIIHCKUX MTPOCKTOB.



Takum oOpazom, peanu3anus cofep>kaHus YIeOHOW TUCITUIUIMHBI OPUEHTHPYET Ha
MIPUOPUTETHYIO POJIb MPOIECCYATBHBIX XapPaKTEPUCTUK yU4eOHOU pabOThI, 3aBUCAIIUX OT
npoduias MnpodhecCHOHATBHOTO O00pa30BaHMsI, IOJYYEHHUS OINbITa HCIOJIb30BAHUS
MaTeMaTUKH B COJIEPXKATEIbHBIX W MPO(ECCHOHATBHO 3HAYMMBIX CHUTYyaIUsiX 10
CpaBHCHHI0O ¢  (OpPMaIbHO-YPOBHEBBIMH  PE3yJIbTATUBHBIMH  XapaKTEPUCTUKAMU
obyuenus. CoaepxkaHue ydyeOHOW AUCIUIUIMHBI pa3paboTaHO B COOTBETCTBUU C
OCHOBHBIMH COJEPKATEIIbHBIMH JIMHUSAMU O0yUCHHS MaTeMaTHKE:
sasireOpanyeckas JIMHKS, BKIIOYAIOIIAs CUCTEMAaTH3allUI0 CBEJICHUNM O YUCIaX; U3yYCHHUE
HOBBIX M 0000IIICHHE paHee M3YUYCHHBIX omepaluil (Bo3BeJeHUE B CTEIEHb, U3BJICUCHUE
KOpHS, JorapuMUpOBaHUE, CHHYC, KOCUHYC, TAHT€HC, KOTAHTC€HC U OOpaTHBIC K HUM),
M3y4CHUE HOBBIX BHUJOB YHCIOBBIX BBIPOKECHUNW W (OPMYJ; COBEPIICHCTBOBAHHE
MPAaKTUYECKUX  HABBIKOB W BBIYHCIWTEIBHOW  KYyJbTYpHI, pacIlidpeHue U
COBEPIIICHCTBOBAaHKWE anreOpandeckoro ammapara, C(HOPMHUPOBAHHOTO B OCHOBHOM
IIIKOJIE, U €r0 MIPUMEHEHNE K PEIICHII0 MaTEMaTUYECKUX U TIPHUKIIAIHBIX 3a/1a4;

*TCOpPETUKO-QYHKIIMOHATbHAS  JIMHWS,  BKJIIOYAIONIAs  CHUCTEMATU3AIHMIO |
pacuiipeHde CcBeACHUH O (QYHKIMAX, COBEPIICHCTBOBAHHE TpapUUIeCKUX YMEHHUI;
3HAKOMCTBO C OCHOBHBIMHM HJESIMH M METOJaMH MaTeMaTHYECKOro aHaJu3a B 0OBeEMeE,
MTO3BOJIAIONIEM HCCIIEIOBaTh dJIeMEHTapHble (YHKIIMM W peniaTh MNPOCTEHIne
reoMeTpudeckue, Pu3ndecKrue U Ipyrue NpuKkiIaaHbie 3a1auu;

*JIMHUSl YPaBHCHUN M HEPABEHCTB, OCHOBaHHAs HA MOCTPOSCHHUM M HCCIICIOBAHUU
MaTeMaTHYECKUX MOJICNICH, TepeceKaroascs ¢ aareOpandyeckol u  TEOPETHUKO-
(GYHKIIMOHATBLHOW JTMHUSAMHU W BKIIFOYAOIIAsl PAa3BUTHE M COBEPIICHCTBOBAHUE TEXHUKU
anredpanyeckux NpeoOpa3oBaHUN I PEIIECHUs YpPAaBHEHHM, HEPABEHCTB M CUCTEM;
(dhopMHpOBaHUE CTOCOOHOCTH CTPOUTH W HCCIEAOBATh MPOCTEHITHE MaTeMaTHYECKHE
MOJCIIA TIPU PEIICHHH TPUKIAIHBIX 3a7a4, 3a7ad W3 CMEXKHBIX H CHCIHATBHBIX
TACIIATUINH;

sTeOMETpPUYCCKAass  JIMHWSA, BKJIIOYAIOMIAs  HATJSAHBIE  TPEICTAaBICHUS O
MIPOCTPAHCTBEHHBIX (PUTYpaX M H3yYE€HHWE WX CBOKMCTB, (OPMHPOBAHWE W Pa3BUTHE
IIPOCTPAHCTBEHHOTO BOOOpPaKCHHS, PA3BUTHE CIIOCOOOB T'C€OMETPHYECKUX H3MEPEHUH,
KOOPAMHATHOT'O M BEKTOPHOTO METOJOB JUJISl PEIISHUS] MaTEeMAaTHYCCKUX M TPHUKIIATHBIX
3a/1a4;

*CTOXaCTHYECKas JIMHHUSA, OCHOBAaHHAs Ha Pa3BUTHHM KOMOWHATOPHBIX YMCHHM,
MPEJCTABIICHUH O BEPOATHOCTHO-CTATHCTHYCCKUX 3aKOHOMEPHOCTSAX OKPYKAIOIIETO
MHpa.

N3yuenune obmeoOpazoBarenbHON yueOHoM nucuumummabl OY J1.04. «MaremaTukay
3aBepIIaeTCs IOJBEACHUEM HTOTOB B (OpME D3K3aMEHa B paMKax IPOMEKYTOUYHOM
aTTecTallui CTyJAeHTOB B mpouecce ocBoeHus ocHoBHOM OIIOII CIIO ¢ monyuenuem
CpeaHero o01ero 0opa3oBaHUM.



3. MECTO YUYEBHOM JUCOUIIJINHBLI B YYEEHOM ILJIAHE

Vyeonas nucuummHa OVY][.04. «MartemaTuka» ABISIETCS YY4EOHBIM IPEIMETOM
oOs3aTenbHONM TpenMeTHon oOnact «Matematuka u uHpopmatukay OI'OC cpennero
oOmero oOpa3zoBaHusd. B TexHHKyme, pealu3yrolieM 00pa30BaTEbHYIO MPOrpaMmmy
cpenHero obmero odpaszoBanus B npeaenax ocBoeHus OIIOII CITIO Ha 6a3e oCHOBHOTO
oOmero obOpaszoBanusi, yueOHas guciuiuinHa OV ]1.04.«Marematuka» u3ydaercs B
obmeo6pazoBarenbHOM 1ukIe yueoHoro miana OIIOIT CITO Ha 6a3e 0CHOBHOTO OOIIIEro
o0Opa3oBaHus.

B yuebnpix mmanax [IIICC3 yueOnas nucuurmumna OY]J[.04. «Marematukay
BXOJIUT B COCTaB OOMIMX 00IIe00pa30BaTENbHBIX YYEOHBIX AUCIUILINH, (OPMHUPYEMBIX
u3 o0s3aTenbHBIX MpeaMeTHbix obnacteit @I'OC cpennero obiero oOpa3oBaHus, IS
cneruanbHoctu 23.02.01 «Opranuzaiusi nepeBo30K U yIpaBlIeHHUE HA TPAHCTIOPTEY.

4. PE3YJBTATHI OCBOEHUSA YUYEBHON JUCIUIIJIAHBI

OcBoenune coxaepkanust yueOHou gucumrummael OV ][.04.  «Marematuka»
o0ecreuynBaeT JOCTHKEHUE CTYICHTaAMH CIIEIYIOIINX PE3YJIbTATOB:

* INYHOCTHBIX:

— c(OpMUPOBAHHOCTh MPEJICTABICHUNA O MaTEMaTUKE KaK YHHUBEPCAJIHLHOM S3bIKE
HAyKH, CPEJICTBE MOJICITUPOBAHUS SIBJICHHUM U MPOIIECCOB, UEAX U METOJIaX MAaTEeMaTHKU;

— IOHMMaHHWE 3HAYUMOCTM MATEMAaTHUKH JJisi HAy4YHO-TEXHHUYECKOro TMporpecca,
c(hOPMHUPOBAHHOCTh OTHOIIEHUSI K MAaTeMaTHKE KaK K 4YacTH OOIIedeoBeYeCKOn
KyJIbTYypbl UY€pe3 B3HAKOMCTBO C WCTOPHEH pa3BUTHS MaTEMaTHKH, JBOJIOIHMCH
MaTEeMaTHUYCCKUX UCH;

— pa3BUTHE JIOTHYECKOTO MBINUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
ANTOPUTMHYECKOW KYJIbTYPhl, KpUTUIHOCTH MBINIICHUS Ha YPOBHE, HEOOXOIMMOM IS
Oynymieit mpodecCUOHAILHONW JEATEeNIbHOCTH, [JIsi TPOJODKEHUS O00pa3oBaHUS U
caMo00Opa30oBaHuS;

— OBJQJICHNC MAaTEMaTHYCCKUMH 3HAHMSIMH W YMCHHUSAMH, HEOOXOIUMBIMH B
MMOBCETHEBHOM JKU3HH, JJII OCBOCHUSI CMEXKHBIX €CTECTBEHHO - HAYYHBIX JUCIUIUIMH U
JTUCIUTUINH MPOGECCHOHANBHOTO IUKJIA, JUIS MOJydeHus oOpa3oBaHHs B OOJACTIX, HE
TpeOYyIONUX yriayOJIeHHOW MaTEMaTHUECKOM TTOATOTOBKH;

— TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YMCJIE CaMOOOpa30BaHUIO, HA
MPOTSDKEHUH BCEH JKU3HU; CO3HATEIHPHOE OTHOIIIEHNE K HETIPEPHIBHOMY

mpoOjeM; O00pa30BaHUI0 KaK YCIOBUIO YCIEHNIHOM TpodeccHoHambHON U
OOIIIECTBEHHOM AEATEIILHOCTH,

— TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSITEJIbHOM TBOPYECKOM M OTBETCTBEHHOM
NeSATETBHOCTH;

— TOTOBHOCTh K KOJUICKTHBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMHU B
o0Opa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, YU4eOHO-UCCIEI0BATEIbCKOM, MPOSKTHON U
JIPYTUX BHJIAX JCSATCIBHOCTH;

— OTHOIICHHE K MPO(PECCHOHATBLHON ACATEIBHOCTH KaK BO3MOYKHOCTH Y4YacTHsS B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAITMOHABHBIX

* METANPEIMETHBIX:



— YMEHHE CaMOCTOATEIIbHO OMPEACIISITh LN JESITEIbHOCTH U COCTaBIISIThH IIAHbI
NEATEIbHOCTH;, CaMOCTOSITEJIbHO OCYIIECTBISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
NEATENIbHOCTbD; UCIIOJIb30BaTh BCE BO3ZMOKHBIE PECYPCHI JUISl JOCTUKEHUS MOCTABIEHHBIX
neie W peanusaluu IJIAaHOB JIEATENIbHOCTH; BBIOMpATh YCICUIHBIE CTpaTeruu B
PA3JIMYHBIX CUTYalUsX;

— YMEHHE MPOAYKTUBHO OOIIATHCS M B3aUMOJIEHCTBOBATH B MPOIECCE COBMECTHOM
NESTEIbHOCTH, YUUTHIBATH MO3UILMU APYIHMX YYACTHUKOB JESITENIbHOCTH, dPHEKTUBHO
paspeniath KOH(QIUKTHI;

— BIIaJICHUE HaBbIKAMU MO3HABATEIbHOM, YUEOHO-UCCIEOBATENbCKON U MPOEKTHON
NEATEeIbHOCTH, HaBbIKAMU pa3peuieHuss MpoOJieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbBHOMY TIOMCKY METOJOB PEIICHUS MPaKTHUYECKUX 3aJlady, MPUMEHECHHIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

— TOTOBHOCTb U  CIIOCOOHOCTh K  CaMOCTOSITEIbHOM  MH(OPMAIIMOHHO-
MO3HABATENILHON JIESITEILHOCTH, BKJIIOYas YMEHUE OPUEHTUPOBATHCS B PA3TUUYHBIX
HMCTOYHUKAX UH(POpPMAIMU, KPUTUUECKH OIIEHHWBATh U MHTEPIPETUPOBATH MH(POpMALIHIO,
MOJYy4YaeMYI0 U3 Pa3JIMYHbIX UCTOYHUKOB;

— BJAJCHUE SI3BIKOBBIMU CPEICTBAMHU: YMEHHE SICHO, JJOTMYHO M TOYHO H3JaraTh
CBOIO TOUKY 3pEHUS, UCIIOIb30BaTh aJIE€KBATHBIE SI3bIKOBBIE CPEICTBA;

— BJIaJICHUE HABBIKAMH MO3HABATEIbHOU pedieKcHH Kak OCO3HAHHUS COBEPIIAEMbBIX
JNEUCTBUI U MBICIHUTENBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHMI, TPAHUI] CBOETO
3HAHUA U HE3HAHMUSI, HOBBIX [TO3HABATEIIbHBIX 33/1a4 U CPEACTB ISl UX IOCTUKECHUS;

— IEJICYCTPEMJICHHOCTh B TMOWCKAX M MPUHATUM PEIICHHUH, COOOPa3UTEIbHOCTh U
WHTYULINS, Pa3BUTOCTD MPOCTPAHCTBEHHBIX  MPEJICTABICHUMN; CIIOCOOHOCTH
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

* IPEAMETHBIX:

— ¢(OpMUPOBAHHOCTH MPEACTABICHUN O MaTEeMaTUKE KaK YaCTH MUPOBOM KYJIbTYpbl
U MECTe MaTEeMaTHKH B COBPEMEHHON IMBWJIM3AlUM, CMOCO0axX OMHCaHUs SIBICHUU
peaJbHOr0 MUpPa HA MAaTEMATHUYECKOM SI3BIKE;

— c(OPMHUPOBAHHOCTh TPEJICTABIICHUA O MAaTEMAaTUYECKUX TOHATHSAX Kak
BOKHEHIIMX MATEMATHUYECKUX MOJENSAX, MO3BOJSIONIMX OMNKUCHIBATh U M3y4aTh Pa3HbIC
MPOLECChl W SIBJICHMS; IMOHMMAHUE BO3MOXKHOCTH aKCHOMATHYECKOIO TOCTPOEHUS
MAaTEMATUYECKUX TEOPUH;

— BIIQJICHUE METOJaMHU JOKa3aTeIbCTB M aJITOPUTMOB PEIICHUS, YMEHHE HX
MIPUMEHSITh, TPOBOJIUTH I0KA3ATEIIbHBIE PACCYXKIEHHUS B XOJI€ PEIICHUS 3a/ay;

—  BIIQJICHHME  CTaHJAPTHBIMM  TMpUEMaMU  PEIICHUS  palMOHAIbHBIX U
HMppalMoHaIbHbIX, TOKAa3aTeIbHbIX, CTEMEHHBIX, TPUTOHOMETPUUECKUX YpPaBHEHUH U
HEPABEHCTB, WX CHUCTEM; HCMOJb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM, B TOM
YuCJyIe )1l TOUCKA MyTH PEIICHUS U WIUTIOCTPAILIMK PEIICHNS] YpaBHEHUM U HEPABEHCTB;

— ¢(OpMHUPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX IMOHATHUSIX MaTEMaTUYECKOTO
aHajM3a ¥ WX CBOWCTBaX, BJIaJCHUE YMEHHMEM XapaKTepHU30BaTh MOBEJACHUE (DYHKIUH,
WCIIOJIb30BaHME MTOTYUYCHHBIX 3HAHUH JJIs1 OTMCAHUS U aHAJIU3a PeaibHbIX 3aBUCUMOCTEH;

— BIAQJICHUE OCHOBHBIMU TMOHSTHUSIMHU O IJIOCKMX M MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (Urypax, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTH YMECHHSI
pacmo3HaBaTh T€OMETpPUYECKUE (PUTYpHl Ha 4YepTekaX, MOACISIX W B PEAThbHOM MUDE;
MPUMEHEHNE W3yYEHHBIX CBOWCTB reomMeTpuueckux ¢Guryp u GopMmysn JUisl pEIIeHHs
reOMETPUYECKHX 3a/1a4 U 337a4 C MIPAKTUYECKUM COAECPKAHUEM;



— Cc(OpPMHUPOBAHHOCTh MPEJCTABICHUNA O IMpoleccaXx MU SBICHUSNX, HMEIOIINX
BEPOSITHOCTHBI XapaKTep, CTATUCTUYECKUX 3AKOHOMEPHOCTAX B pPEAIBHOM MHUDE,
OCHOBHBIX TOHATHUSIX DJIEMEHTAapHON TEOpUM BEPOSTHOCTEH; YMEHMIl HaxXOOuTh U
OLICHHMBATh BEPOSTHOCTH HACTYIJICHUS COOBITUH B TPOCTEUIINX MPaKTUYECKUX
CUTyalUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYaliHbIX BEJIUYNH;

— BJIaJICHUE HaBbIKAMHM HCIIOJb30BAaHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IpH
pelIeHnH 3ajau.

CryneHT, OCBOMBIIMM 00Opa3oBaTelIbHYyI0 IporpamMmy, JOJDKEH 001anaTh
CJIEYIOIMMU KOMIIETEHIIUSIMHU

OK 1. Ilonumarh CyIIHOCTh M COIMAJIbHYIO 3HAYUMOCTh CBOEH OyayIieit
npodeccuu, NposIBIATh K HEM yCTOWYMBBIA HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESATEIBHOCTD, BHIOUPATH TUIIOBBIE METOJIBI U
CIIOCOOBI BBITTOJIHEHHUS TPO(ECCHOHANBHBIX 3a7a4, OLICHUBATH UX

3(PEeKTUBHOCTb U KAa4E€CTBO.

OK 3. [IpuHuMaTth pemeHus B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTyalUsIX U HECTH
32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBisATh NOUCK M MCIONb30BaHUE MH(POpPMAIMH, HEOOXOIUMOM IS
3¢ (}EKTUBHOTO BBINOJHEHUS MNPO(ECCHOHANBHBIX 3aJad, HNpOPECCHOHATIBHOIO U
JIMYHOCTHOI'O Pa3BUTHSI.

OK 5. Ucnonws3zoBaTh HMHPOPMAIMOHHO-KOMMYHUKALMOHHBIE TEXHOJOTUU B
npodhecCuoHaNbHOMN e TENbHOCTH.

OK 6. PaGoTaTh B KOJIJIEKTHBE U KOMaHJE, 3PPEKTUBHO OOIIATHCA C KOJUIEramH,
PYKOBOJICTBOM, TOTPEOUTENSIMHU.

OK 7. bpatp Ha ceOs OTBETCTBEHHOCTh 3a pabOTy WIEHOB KOMaH/bI
(MOIYMHEHHBIX ), pE3YJIbTAT BBIMOJHEHUS 33/ IaHUM.

OK 8. CamocTosTennbHO ONpeAesaTh 3ajlauyid MpoPeCcCUOHATIBHOTO U JTUYHOCTHOTO
pa3BUTHS, 3aHUMATbCA CaMOOOpPAa30BAHMEM, OCO3HAHHO [UIAHUPOBATh TMOBBIIIEHUE
KBaJIM(PUKALIMH.

OK 9. OpueHTUpOBaTbCS B  YCIOBHUSAX YacTOM CMEHBI TEXHOJOTHH B
poeCCUOHATILHOM ESITEIIbHOCTH.

OK 11. Hcrnonb3oBaTh 3HaHUA 10 (PUHAHCOBOM TPAMOTHOCTH, ILJITAHUPOBATH
MPEANPUHUMATENECKYIO  JACSTEIBHOCTh B TpodeccroHanbHoil cdepe B demepaibHbIX
rOCy/lapCTBEHHBIX 00pa3oBaTelbHBIX  CTaHAAapTax CpeaHero mnpo¢ecCHOHaIBLHOTO
obpazoBanus (nanee — @I'OC CIIO).

5. COIEP)KAHUE U CTPYKTYPA YYEBHOM JUCIIUTIJIMHBI
5.1. CoaepkaHue y4eOHOM AMCLUNIMHbBI
Beenenne
MaremMatika B HayKe, TEXHHUKE, HKOHOMHKE, HH(POPMAIMOHHBIX TEXHOJIOTHSIX W
MpakTU4YecKon nesarenbHOCTU. Llenn u 3amauum uM3yyeHHUs] MATEMATHKUA MPU OCBOCHUH
crneunanbHocteit CIIO.

AJI'EBPA



Pa3BuTHe nNoHATHS 0 YHCJIE
Ilenwie u panmoHanbHbIe uncna. JlefictBurensHbie yncna. [IpubamkeHHbIC BRIYUCICHHUS.
KommniekcHbIe ynca.
KopHn, crenenu u jiorapu@msol
Kopuu n crenenu. KopHu HaTypajabHOM CTENEHW M3 YUCIa U UX CBOKMCTBA. CTENEHU C
pallMOHAJIBHBIMM  MOKa3aTensAMu, HX cBoWcTBa. CTeneHu ¢ JACHCTBUTEIBHBIMU
rokasateiisiMu. CBOMCTBa CTENICHHU C JICHCTBUTEIILHBIM ITIOKA3aTEICM.

Jlorapudm. Jlorapudm unciaa. OCHOBHOE Jorapu(pMUUYecKoe TOXKAECTBO. JlecsaTuuHbIe
U HarypajbHble Jorapudmsl. [lpaBuna neiictBuii ¢ morapudmamu. Ilepexon k HOBomy
OCHOBAHHUIO.

IIpeoOpa3oBanue ajaredOpamveckux BbIpa:keHuil. [IpeoOpazoBaHue palnMOHAIBHBIX,
MPPALMOHAIBHBIX, CTENEHHBIX, I0Ka3aTEIbHBIX U JOrapu(PMUYECKUX BBIPAKEHUN.
IIpakTnyeckue 3aHATUSA

Apudmernueckue IEUCTBUS HAJ YHCIAMH, HAxXOXXJICHHE NPUOJMKEHHBIX 3HAYCHUN
BEJIMYUH W TIOTPEITHOCTEH BBIUMCIICHHI (a0COMIOTHOM M OTHOCHUTEIBHOM), CpaBHEHHE
YHCJIOBBIX BBIPAKCHUM.

BrruuciieHue u cpaBHEHUE KOpHEW. BBINMOIHEHME pacdyeToB C paaukaiaMu. PerieHue
HppALMOHAIIBHBIX ypaBHEHHM. HaxoxaeHue 3HaYEeHWH CTENEHEW C palMOHaJIbHBIMU
nokazarensimu. CpaBHeHue crerneHei. I[IpeoOpazoBaHusi BBIpaXEHUM, COAEPIKAIINX
creneHU. PelieHue TmOKa3aTenbHBIX YpaBHEHUHW. PelleHue mpUKIagHbIX —3a]ad.
Haxoxaenue 3HaueHut joraprudma mo npou3BoILHOMY OCHOBaHHUIO. [lepexo1 oT ojiHOTO
OCHOBaHUS K JpyroMy. Beluucienue u cpaBHeHue Jyorapudmos. JlorapudmupoBanue u
MOTEHIIUPOBAaHUE BbIpaxkeHUU. [IpubimkeHHbIe BBHIYUCICHUS U PEIICHUS MPUKIATHBIX
3azay. Pemenue norapupMuuecKux ypaBHEHUH.

OCHOBbI TPUTOHOMETPHUH

OCHOBHBIC IOHATHSA

Pannannas wmepa yrna. BpamarenbHoe nBuxkeHue. CHHYC, KOCHUHYC, TaHI€HC U
KOTaHreHc yucia. OCHOBHBIE TPUTOHOMETPUYECKUE TOXAECTBA DPOpPMYIIbl IPUBEICHMUS.
®opmynbl  cnoxkenuda. Dopmynbl  yaBoeHus  Dopmysibl  [IOJOBHUHHOIO  yIjia.
[IpeoOpazoBanusi TPOCTEHITUX TPUTOHOMETPUUYECKUX BbIpakeHuil. [IpeoOpazoBanue
CYMMBbI TPUTOHOMETPUYECKUX (PYHKLIHUNA B TMPOU3BEACHHE U MPOU3BEICHUS B CyMMY.
BoipaxkeHne TpUrOHOMETPUYECKUX (DYHKIMI Yepe3 TAHTE€HC IMOJOBHUHHOTO apryMeHTa.
Tpuronomerpuueckue ypaBHEHUs W HepaBeHCTBA lIpocreliine TpUTrOHOMETPUYECKUE
YpaBHEHHS. [Ipocreimme TPUTOHOMETPHUUYECKHUE HEPaBEHCTBA. OOpartHbie
TPUTOHOMETpHUUYECKUE QYHKIUU. APKCUHYC, ApKKOCUHYC, apKTAHTEHC.

IIpakTHYyeckue 3aHATHS

PanmaHHbIl METOA U3MEPEHUS YIJIOB BPAILIEHHS U CBSI3b C TPaAyCHOM Mepoil. OCHOBHBIE
TPUTOHOMETPUUECKHUE TOXKIECTBA, (HOPMYJIbI CIOXKEHHs, YABOCHUS, MpeoOpa3oBaHHE
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CYMMBl ~ TPUTOHOMETPHUYECKMX (YHKIMH B  MpOU3BEACHHE, MpeoOpa3oBaHue
NPOM3BENECHUSI  TPUTOHOMETpHUYECKHX  (QyHKUMHA B CyMMY. [Ipocrenimme
TPUTOHOMETPUUECKUE YpaBHEHMs M HepaBeHCTBA. (OOpaTHbIE TPUTOHOMETPUUECKHE
(GYHKIIUM: apKCUHYC, apKKOCUHYC, apKTaHI€HC.

®YHKIUA, UX CBOHCTBA U TPAOUKHU

®dynknuu. OOnacTe ompeneraeHuss W MHOXKECTBO 3HAueHUW; rpaduk (QyHKIUH,
noctpoeHue rpadukoB PYHKIUN, 3aJJaHHBIX PA3IMYHBIMUA CTIOCOOAMH.

CnoiictBa ¢yHknun. MOHOTOHHOCTh, YETHOCTb, HEUYETHOCTh, OrPAHUUYECHHOCTb,
NepUOANYHOCTh. [IpoMexxyTKku Bo3pacTaHusi U yObIBaHHs, HauOObIIee U HAUMEHbIIICE
3HaYeHMUs, TOYKM  OJKCTpemyma. ['paduueckas  uHTepnperanus.  [lpumeps
(YHKIMOHAJIBHBIX 3aBUCMMOCTEN B pEabHBIX NPOLECCax U ABIEHUAX. AprUpMeTHYeCcKre
onepaunu Hax ¢QyHkuuamu. Cnoxnas ¢yskuus (komnosuuus). Ilonarue o
HENPEPBIBHOCTH (PYHKIIMH.

Oo6patnbie pynkuuu. OOIacTh onpeaeeHus U 00J1acTh 3HaYeHU 00paTHON (DYHKIIUH.
['padux oOpaTHOM PyHKITHH.

CreneHHble, TOKa3aTeNbHbIC, JIOTAPUOMHUUECKHE M TPUTOHOMETPUYECKHE (YHKIIHH.
OOpartnbie TpuroHomerpuueckue Gyskuuu. OnpeneneHusi QyHKIUN, WX CBOMCTBA U
rpaduku. IlpeoOpazoBanusi rpadukoB. [lapamnensHblii HEepeHOC, CUMMETPHS
OTHOCHUTEIBFHO OCEH KOOpPJAWHAT M CHMMETPHS OTHOCHUTEIHHO HaJalla KOOpIWHAT,
CUMMETPHUSI OTHOCHTEIIBHO TIPAMON Y = X, pacTsHKCHHE W C)KaTHE BJIOIb OCCH
KOOpJMHAT.

IIpakTHUyeckue 3aHATHS

[Ipumepsl 3aBUCHMOCTEH MEXKIy MEPEMEHHBIMH B pEajbHBIX IMPOIECCaX M3 CMEKHBIX
muciuiuind.  Onpenenenne QyHkuuid. IlocTtpoenne M ureHue rpaukoB (PYHKIHUU.
Uccnenoanne Qynkiuu. CBONCTBA JIMHEWHOW, KBAJIPATUYHOW, KYCOUYHO-JTMHEHHOW U
npoOHo-muHelHoN ¢yHkiui. HenmpepbiBHble u nepuoanueckue ¢yHkiuu. CBoicTBa H
rpaduky cuHyca, KOCUHyca, TaHTeHca U KoTaHrenca. O6partHbie GyHKIMH U UX Tpaduku.
OOpartnbie TpuroHomerpuueckue QyHkiuu. IIpeoOpazoBanusi rpaduka QyHKIHH.
[Mapmonnyeckue konebanus. [lpuknanapie 3anayuun. [lokazarensHble, TorapudMuIecKue,

TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA.
HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IHocaegoBaTebHOCTH. Crnoco0bl 3a1aHUs U CBONCTBA YUCIOBBIX
nocieaoBarenpHocTed. [loHsATHE O Tpexene nocnenoBaTenbHOCTH. CyliecTBOBaHUE
nmpefena  MOHOTOHHOM — OFpaHMYEHHOM — mociienoBaresnbHOCTH.  CymMmupoBaHuE
nocyenoBareabHoCcTe. beckoHeyHO yObIBarolasi reoMeTpuyeckas Mporpeccus U ee
cymMMa.

IIpousBoanas. [loustre 0 Mpou3BOIHON (QYHKUIHU, €€ TEOMETPUUECKUN U (PU3UUECKUI
CMBICII. YpaBHEHUE KacaTeNbHOU K Tpaduky ¢pyHkimu. [Ipon3BogHBIE CYMMBI, PA3HOCTH,
npou3BeneHusi, 4vacTHble. [IpoM3BOIHBIE OCHOBHBIX 3JEMEHTAPHBIX  (PYHKIIMA.
[IpumeneHrne NPOM3BOAHONM K HCCIEAOBAHUIO (YHKIUH M TMOCTPOCHUIO TpadUKOB.
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[IpousBoaubie 0OpaTHON (QYHKIMM U KOMIO3UIMH QyHKIMU. [IprMepsl ncnonb30Banus
ITPOM3BOIHON IS HAXOXKACHUS HAWIYYIIETO PELICHUs B NPUKIAIHBIX 3a1adax. Bropas
IPOU3BOJAHASI, €€ TeOMETpUYeCKuil U (usnueckuil cmpici. HaxoxxaeHue ckopoctu ais
npolecca, 3aJaHHOro (popmysoi u rpadpuKkoMm.

IlepBooOpa3nass wm wuHTerpaj. IIpuMeHeHune oONpeAcIeHHOr0 MWHTerpaga s
HaxXOXKJICHUS TUIOIIAMU KpHUBOJIMHEHHON Tpanenuu. ®Popmyna Hprorona—IJleliOnuma.
[TpumMepbl IpuMEHEHHS HHTErpaia B (PU3UKE U TEOMETPUH.

IIpakTH4eckue 3aHATHS

YucnoBasi TMOCIENOBATENbHOCTh, CIIOCOOBI €€  3aJaHMs, BBIYHCICHUS  YICHOB
nocneaoBarenabHocTu.  llpemen  mocnenoBatenbHOCTH. beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. [IpouzBogHas: MEXaHUYECKAN U T€OMETPUUECKUAN CMBICIT
MPOM3BOJHON. YpaBHEHHE KacaTelnbHOM B oOmem Buzge. llpaBuna u  Qopmyssl
muddepeHurpoBanus, TabIKIAa NPOU3BOIHBIX dJeMEHTapHbIX (yHKuMid. MccnenoBanue
(GyHKIMH C TOMOILIBIO Tpou3BoAHOW. HaxokneHne HamOOIBIIEr0, HAUMEHBILIETO
3HAYEHUs U HKCTpEeMasbHbIX 3HaueHUl pyHkuuu. MHTerpan u nepsooOpazHas. Teopema
Hrrorona—JleliOnuna. IlpuMenenue naTerpana K BoIYMCICHUIO PU3NYECKUX BEJIUUMH U
IJIOIIAIEH.
YPABHEHUA U HEPABEHCTBA

YpaBHeHussT W  CcHCTeMbl YypaBHeHHWil. PanuoHanbpHble, HppalMOHAJbHEIE,
MOKA3aTeJIbHbIE W TPUTOHOMETPUYECKUE YPABHEHUSI U CHUCTEMBbl. PaBHOCHUIIBHOCTH
ypaBHEHUH, HEpaBEHCTB, cucTeM. OCHOBHBIE MPUEMbl MX peIICHHS (pa3fioKEeHUE Ha
MHOKUTEJIN, BBEJICHUE HOBBIX HEM3BECTHBIX, MOJICTAHOBKA, rpaduueCKUil METO.).

HepaBeHCTBa. PaL[I/IOHaJ'IBHBIC, HppalMOHAJIBHBIC, ITIOKa3aTCIIbHBIC u
TPUTOHOMCTPUICCKHUEC HEPABCHCTBA. OcHOBHBIE IMPHUEMbI UX PCUICHMA.

HUcnoab3oBanue CcBOMCTB U IpapukoB (GyHKUUN NPH pellieHMH YPABHEHUH U
HepaBeHCTB. Meron wuHTepBajioB. M3o00pakeHne Ha KOOPAWHATHOW IJIOCKOCTH
MHOKECTBA PEIIEHNN YPAaBHEHUN U HEPABEHCTB C JBYMS IIEPEMEHHBIMHU U UX CHUCTEM.

IIpuxknaxuble 3axayu. IIpuMeHeHMEe MareMaTUYEeCKUX METOAOB [UI  PELICHUs
COJIEpKaTENbHBIX 3a/lay M3 Pa3IMYHbIX 00JIacTell Hayku W MpakTuKu. MHTepmperanus
pe3yJbpTara, y4eT peaIbHbIX OTPaHUYECHUMN.

IIpakTHYeckue 3aHATHS

Kopnu ypaBHenuii. PaBHocuiibHOCTh ypaBHeHMil. [Ipeobpa3oBanuie ypaBHEHUN.

OcHOBHBIE NTPUEMBI PELIEHNS YPAaBHEHUH. PellieHne cuCTeEM ypaBHEHHUM.

Hcnonb3oBanne CBOMCTB U IrpadukoB GYHKIMM 1715 pellieHrs YpaBHEHUN U HEPABEHCTB.
KOMBHUHATOPUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEM

JjieMeHThl KOMOMHATOPUKHU. OCHOBHBIC MOHATUS KOMOMHATOPUKHU. 3a]]a4l Ha MOJCYET
quCiia pa3MenieHuH, epecTaHOBOK, coueTaHmid. Perenune 3amay Ha mepeOop BapuaHTOB.
®opmyna ounoma Herotona. CoiicTBa OMHOMUHAIBHBIX KOA((ULIMEHTOB. TpeyroabHUK
[Tackanst. DnemMeHTs Teopun BeposaTHOCTEH. CoOBITHE, BEPOSITHOCTh COOBITHSI, CITIOKCHHE
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U yMHOXeHue BeposTHOcTeil. Ilonstne o He3aBucumocTH coObITHH. JlUCKpeTHas
Clay4dailHas BeEJIMYMHA, 3aKOH €€ pacnpeaeneHus. YHCIOBbIE XapaKTEPUCTUKU
JMCKPETHOM ciydaiiHOM BennuuHbl. [ToHsATHE 0 3aKOHE OOJIBIIUX YUCET.

DJIeMeHTbl MAaTeMATH4ecKoil craTucTukM. llpencraBneHue  naHHBIX (TaOJIUIBI,
auarpaMmbl, — Trpaduku), TeHepaJbHas  COBOKYNHOCTb,  BBIOOpKa,  cpeaHee
apudmernyeckoe, mearana. [lonsTue o 3agauax MaTeMaTUyeCKON CTaTUCTUKU. Perenue
NPaKTUYECKUX 33/1a4 C IPUMEHEHUEM BEPOSTHOCTHBIX METOOB.

IIpakTH4eckue 3aHATHS

Uctopus pa3Butusi KOMOMHATOPUKU, TEOPUU BEPOSITHOCTEH U CTATUCTUKU U UX POJIb B
pasnuYHBIX cdepax UYeTOBEYECKON >KH3HEAeATeIbHOCTH. [IpaBmia KOMOMHATOPHKH.
Pemienne koMOMHATOpPHBIX 3adad. Pa3menieHus, coueTaHusl U MEPECTAHOBKU. bHHOM
Herorona u tpeyroneauk I[lackans. Ilpuknagneie 3amaun. Kimaccuueckoe omnpeneneHue
BEPOSATHOCTH, CBOWCTBA BEPOSATHOCTEW, TEOPEMA O CYMME BEpOSTHOCTEW. BrrumcieHne
BeposiTHocTen. [Ipuknanueie 3amaun. [IpencraBnenne 4ynucioBbIX NaHHBIX. [IpukinaaHbe
3aJa4M.
I'EOMETPUS

IIpsiMble ¥ MJIOCKOCTH B NMPOCTPaHCTBe. B3anMHOE pacnoioKEHUE JBYX IHPSAMBIX B
npocTpadcTse. llapamienbHOCTh NPAMON M INIOCKOCTH. IlapasuiesbHOCTB IIIOCKOCTEH.
[lepneHAUKYISIPHOCTE MPAMOW M IIOCKOCTH. llepneHauKkyissp M HakJIOHHas. YToi
MEXIy NpsAMOM M IUIOCKOCTBIO. /JIByrpaHHBI yroj. Yros MexAy IUIOCKOCTSMM.
[lepnieHAUKYISIPHOCTH  JIBYX  IUIOCKOCcTed.  ['eomerpuueckue  mpeoOpa3oBaHUs
MIPOCTPAHCTBA: MAPAJUIEIBHBIA TEPEHOC, CUMMETPHUS OTHOCHUTENIBHO IUIOCKOCTH.
[TapannensHoe mpoekTupoBanue. [lmomaas oproroHabHOM mpoekiuu. M3o0paxeHue
MPOCTPAHCTBEHHBIX (Uryp. MHororpanHuku Bepuimnel, pedpa, rpaHi MHOTOIpaHHUKA.
Paseprka. MHororpanneie yribl. Beimykibsle MHOrorpanHuku. Teopema Oinepa.
[Tpusma. [Ipsimast u HakioHHas npusma. [IpaBunbeHasg npusma. [lapamnenenunen. KyoO.
ITupamupa. [lpaBunbHas nupamuga. YcedeHHas nupamuna. Terpasap. Cummerpuu B
KyOe, B apajuienenurnese, B npusMe u nupamuae. CeueHus: Kyoa, Ipu3Mbl U TUPAMU/IBL.
[IpencraBieHre O MpaBWIBHBIX MHOTIOrpaHHUKax (TeTpa’iape, KyOe, OKTa’ape,
JOJIEKa’Ipe U UKOCAdIPE).

Tena u moBepxnocTu Bpamennsi [{unuuap u koHyc. YceueHHblid kKoHyc. OCHOBaHUE,
BBICOTA, OOKOBasi MOBEPXHOCTh, OoOpa3ytomias, pasBeprka. OceBble CEUCHHS] U CEUCHHS,
napasuiesnbHbie ocHoBaHuio. IIlap u cdepa, ux ceuenus. KacartenpHas TIIOCKOCTh K

coepe.

N3mepenusi B reomerpun O0beM u ero udmepenue. MurterpansHas Gopmyna oobema.
®opmynbsl 06beMa Kyba, MPSIMOYTONBHOTO Mapajulefienurena, MpU3Mbl, IMIAHIPA.
dopMyibel 00beMa MUPaMUIBI M KOHYca. DOpMYJIbI IO TOBEPXHOCTEH ITUINHAPA U
koHyca. @opmynsl oObeMa miapa u twiomaaun chepwl. [lomobue Tten. OTHOIICHUS
TJIOMIAJIEH TTOBEPXHOCTEW 1 00BEMOB MOJOOHBIX TETI.

Koopamnarel m BekTOpbl IIpsmoyrosbHas (AexkapToBa) cuUCTEMa KOOpPAMHAT B
npoctpanctBe. DopMyna paccTOSIHUS MEXAYy IBYMs TOUYKAaMH. YpaBHEHUS cdepsl,
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IJIOCKOCTH U mpsiMoil. Bektopel. Monyns Bektopa. PaBeHcTBO BekTOpoB. CloxeHue
BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4uCIO0. Pa3no)keHHe BEKTOpa IO HANPABICHUSM.
VYron Mexnay nByMsa Bexkrtopamu. lIpoekmus BekTopa Ha ock. KoopamHartel BeKTOpa.
CkansipHOE TNPOU3BENECHHE BEKTOpPOB. lCIOIB30BaHME KOOPAMHAT M BEKTOPOB IpHU
pPELICHUN MaTEMaTHYECKUX U IPUKIIAIHBIX 33/1a4.

IIpakTH4eckue 3aHATHS

IIpu3Haku B3aUMHOTO PAaCHOJIOKECHUS IPSAMBIX. YTOJI MEXIy NpsSMbIMU. B3anMHoe
PACIOJIOKEHUE NPSAMBIX M IUIOCKOCTEH. IlepneHauMKyissp M HaKJIOHHAsA K IUIOCKOCTH.
Yrosn Mexay npsAMON M IUIOCKOCTBIO. TeopeMbl 0O B3aUMHOM PACIOJIOKEHUN MPSIMOU U
mIockoctu. Teopema o Tpex neprneHauKyspax. [Ipu3Haky 1 cBOWCTBA MapaJUIEIbHbBIX U
IIEPIICHIUKYJIIPHBIX TUIOCKOCTEN. PaccTosHME OT TOYKH 10 IUIOCKOCTH, OT IPSIMOHM J0
IJIOCKOCTH, PACCTOSIHUE MEXAY IUIOCKOCTSAMM, MEXKIY CKPEIIMBAIOIIMMUCA IPSAMBIMH,
MEXy MPOU3BOJIBHBIMHU (PUTypamMu B IpocTpaHcTBe. [lapaiienbHoe MpOeKTUPOBAHUE U
€ero cBoMcTBa. Teopema O IUIOIAAM OPTOTOHAJIBHOM MNPOEKIUMU MHOIOYTOJIbHUKA.
B3auMHOe  pacnosiokeHue — MPOCTPAHCTBEHHBIX  Quryp.  Pa3nmuuHble  BHIBI
MHOrorpaHHukoB. Ux n3oOpaxkenusi. CedeHus, pa3BepTKU MHOrorpaHHukos. Ilnomans
IIOBEpXHOCTU. Bunapl cummerpuii B mnpoctpaHcTtBe. CHMMeETpusi Tell BpAIEHHS U
MHOTOTPaHHUKOB. Bpluncienne momaneil um oObemoB. Bekropbl. /[lelictBus ¢
BEKTOpamu. /lekapToBa cuctemMa KOOPAUHAT B IIPOCTPAHCTBE. Y PAaBHEHUE OKPYKHOCTH,
cdepsl, WIO0CKOCTH. PaccTosgHne Mexay Toukamu. JleMcTBUs ¢ BEKTOpamH, 3aJaHHBIMU
KoopauHataMu. CKasIpHOE MPOMU3BEACHUE BEKTOPOB. BEKTOpHOE ypaBHEHME NPSIMOM U
IJIOCKOCTU. MCcTonp30BaHNe BEKTOPOB IPH JT0KA3aTEIBCTBE TEOPEM CTEpeoMeTpuH. [
BHEAY/IUTOPHBIX 3aHATHM CTyJACHTAaM HapsAy C pEIICHWEM 3aJad W BBIIOJHEHUS
MPAKTUYECKHUX 3aJIaHU MOXKHO MPEIOAKUTH TEMbI HCCIIEIOBATENBCKUX U peepaTuBHBIX
paboT, B KOTOPBIX BMECTO CEpHM OTIAEIBHBIX MEJIKHX 3aJad M YHOpaKXKHEHUU
MpEAIaraloTCs CIOKETHBIE 3a/laHus, TPeOYyIONIUe IIUTEIbHON padoThl B paMKax OJHOU
MaTeMaTUYeCKOW CUTyalluu. DTU TEMbI MOTYT OBbITh KaK MHAMBUAYAJIbHBIMU 3aIaHUSIMH,
TaK ¥ TPYIIIOBBIMH JIJI COBMECTHOT'O BBIITOJIHEHUS UCCIIEIOBAHMS.
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5.2 Tembl peepaToB (10KJIaT0B), MHAUBHAYAJBHBIX IPOEKTOB

1. HenpepsiBHBIE 1pOOH.
. [l]puMeHeHre CITOKHBIX MPOLIEHTOB B SKOHOMHYECKUX pacyeTax.
. [TapamienbHOE IPOCKTUPOBAHUE.

. CpGI[HI/IC SHA4YCHUA U UX IIPUMCHCHHUC B CTATUCTHUKC.

2
3
4
5. BexTopHOE 3ajaHue IPSIMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE.
6. CnoxeHue rapMOHUYECKUX KOoeOaHuM.

7. I'paduueckoe pelieHre ypaBHEHH U HEPABEHCTB.

8. IIpaBuibHBIE U NTOJIYIIPABUIbHBIE MHOIOTPAHHUKH.

9. Konnueckue ceueHust U X IPUMEHEHUE B TEXHUKE.

10. IonsTne nuddepeHimana u ero NpUIOKEHU.

11. Cxembl NOBTOPHBIX UCTIbITaHUN bepHyIm.

12. UccnenoBanue ypaBHEHNN U HEPABEHCTB C MAPAMETPOM.
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5.3. CtpykTypa y4eOHO Q1 CHUIINHBI

5.3.1. O0beM yueOHOM AMCUMIJIMHBI M BUABI Y4eOHOii padoThI

Bup y4eOHoii padoTsI Oo0beMm yacoB
MaxkcumasibHasi ydeOHasi HAarpy3ka (Bcero) 351
06sa3aTeibHasA AyAUTOPHAsA yyeOHasa Harpyska (Bcero) 234
B TOM YUCIJIC:
MPAKTUYECKHE PaOOTHI 110
KOHTPOJIbHBIE paOOThI 4

KypcoBas paboTa (IpoeKT) (He MpeLyCMOTPEHO)

CamocrosiTesibHasi padoTa cTy/ieHTa (BCero) 117

B TOM YHCIJIC:

CamocrosTenbHas padoTa HaJl KypcoBOi paboToi (IIpOEKTOM)

HccnenoBarenbckas padbora 3
Pabora ¢ nHpOpPMAIMOHHBIMUA UCTOYHUKAMHU 31
Pedepatusnas padora 5
PacuetHo-rpaduueckas pabora 15
TBopueckue 3ananus 22
[TonroroBka mpe3eHTalMOHHBIX MaTepUaioB 28
CocraBnenue TabIuI] 8
Coznanue mMojeneil IpoCTPaHCTBEHHBIX QUTYP 3)
ATTecTanus no AMCHUILINHE IK3aMeH
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6. TEMATUYECKHM IIJIAH YUYEBHOM JUCIHUILIMHBI OY.04. <SMATEMATHUKA» 1o cneuuajibHOCTH:

23.02.01. «Opranu3anus nepeBo3oK H ylnpapJ/ieHHe HA TPAHCIIOPTe)

KoauuectBo AYJUTOPHLIX YaCoB

BueayauropH
Makc. yue0. };H P
IIpakTH4eckue
HanMeHoBaHHe PA3/IeJIOB U TeM Harpyska CaMOCTOSAITE/Ib Teoperuu | (cemunapckue) | Kypcosoe
CTyAeHTa nas pabora | Bcero | eckoe n NPOEKTHPO
(ac) CTyJeHTa o0yuenue | 1a0opaTopHbIe BaHHe
(uac) 3aHSATHS
Tema 1. Beenenue 3 1 2 2
Tema 2. Pa3zBuTue noHATHS O YUCIIE 15 5 10 4 6
Tema 3. KopHu, cTeneHu u gorapu@msl 42 14 28 13 15
Tema 4. [IpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE 30 10 20 12 8
Tema 5. KomOGunaropuka 15 5 10 6 4
Tema 6. KoopanHatel 1 BEKTOPBI 27 9 18 12 6
Tema 7. OCHOBBI TPUTOHOMETPUH 46,5 15,5 31 15 16
Tema 8. @ynkumn u rpaduku 27 9 18 10 8
Tema 9. MHOrOrpaHHUKH U KPYTJIbIE TENa 36 12 24 12 12
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[TponomxkeHne TabIUIIbI

KoauuecTtBo AyJAUTOPHLIX YaCoB

Bueayauropn
Makc. yue0. ast
IIpakTH4eckue
HaumeHoBaHue pa3ae/ioB U TeM Harpyska CaAMOCTOATENb Teopernu | (cemunapckue) | KypcoBoe
CTyAeHTa uasi paora | Bcero | eckoe u NPOEKTHPO
(uac) CTyJIeHTa o0ydeHue | jadopaTopHbIe BaHHe
(uac) 3aHSATHS

Tema 10. Hayama MaTeMaTr4eckoro aHajimsa 39 13 26 16 10
Tewma 11. aTerpan u ero npumMeHeHue 19,5 6,5 13 6 7
Tema 12. SHeMez{TLI TEOPUHU BEPOSITHOCTEN U 15 5 10 6 4
MaTEMaTHYECKON CTATUCTUKA
Tema 13. YpaBHeHUsI U HEPABEHCTBA 36 12 24 10 14
Bcero mo qpucuumiinHe 351 117 234 124 110

ATTecTanus B popMe IK3aMeHA
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YYUEBHOU JEATEJBHOCTH
CTYAEHTOB

Copnepxanue o0yyeHus XapakTepucTHKa OCHOBHBIX BU/10B
AesATeIbHOCTH CTY/JAeHTOB
(Ha ypoBHE y4eOHBIX IeliCTBHUIA)

BBenenne O3HakOMIJICHHE C POJIbI0O MAaTEMATUKH B HayKe,
TEXHUKE, OSKOHOMHKE, HH(GOPMAITHOHHBIX
TEXHOJIOTHSIX U MPAKTUUECKOU JIEATETbHOCTH.
O3HakoMJIEHHE ¢ LeIIMH M 3aJadyaMu
M3y4YeHUsT  MaTeMaTUKU TNpU  OCBOCHHUH
cunenuaiabHocteit CI1O

AJI'EBPA

Beinonnenue apupmernyeckux IeicTBUN Haj

quCclIaMH, CoueTas

YCTHBIE U INCbMEHHBIE IPUEMBI.

Pa3Burue noHsaTus HaxoxneHne  mpuONMKCHHBIX  3HAYCHHM
0 uncie BEJIMYMH W  IOTPEIIHOCTEH  BBIYHACICHUM

(aOCOMIOTHON M OTHOCUTENIBHOI); CpaBHEHUE

YHCJIOBBIX BBIPA)KEHUH.

Haxoxnenne ommOOK B MpeoOpazoBaHHSX H

BBIUUCIICHUSX (OTHOCUTCS KO BCEM ITyHKTam

IIPOrPaMMBbl)
O3HakOMJIEHME C MOHATHEM KOpHS N-i
CTEIEHH, CBOMCTBaMH paarKaioB u

MpaBUJIAMU CPAaBHEHUSI KOPHEM.

@OopMyJIUPOBAHUE  OMNPEIEICHUS KOPHS H
CBOWCTB KOpHEW. BplunciieHME U CpaBHEHHE
KOpPHEH, BBIITOJTHEHUE NPUKUAKA 3HAYCHHUS

KOPHS.

Kopuu, crenenu, jorapugmsl [IpeoOpa3oBaHre YHUCIOBBIX M OYKBEHHBIX
BbIpa)KEHU, coJiepKaIux panuKaibl.
Bemonnenne  pacueroB 1o  Qgopmysam,
coJiepXKalumM panuKaibl, OCYILIECTBIISAS
HEO0OXOINMBIE [IOJACTAaHOBKH u
npeoOpa3oBaHusl.

OnpeneneHrne paBHOCUIBHOCTH BBIPAXKEHUN C
pagukanamu.  PemeHue — MppanMOHAIBHBIX
YpaBHEHUM.

O3HakOMJIEHME C TIOHATHEM CTENEHU C
JNEUCTBUTEIILHBIM ITOKa3aTeIEM.

HaxoxJeHrne 3Ha4eHWI CTENEHU, HUCIOJIb3Ys
IpU HEOOXOIUMOCTH

MHCTPYMEHTAJIBHBIE CpEICTBA. 3alUCBhIBAHHE
KOpHS N- CTENEHW B BHJE CTENEHU C
OpOOHBIM  TOKa3aTejeM U Hao0opoT.

dopMyIpoOBaHUE CBOMCTB CTENEHEN.
Brlunciienne creneHed € pauMOHAIBHBIM
ImoKa3aTelieM, BBITTIOTHEHIE MPUKUIKA

SHA4YCHUA CTCIICHU, CPDABHCHUC CTEICHEH.
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[IpeoOpazoBanre YHCIOBBIX M OYKBEHHBIX
BBIPXCHHH, COJEPIKAIIMX CTCTICHU, TPUMCHSIS
CBOIiCTBA. Pemenue MOKa3aTeIbHbBIX
ypaBHeHUN. O3HAKOMJIEHUE C TMPUMEHEHHEM
KOpPHEM W CTeNeHed Tpu  BBIYUCICHUH
CpPEHUX, JEJIEHUU OTpe3Ka B «30JI0TOM
cedueHUn». PerieHue nNpuKIagHBIX 3a7a4 Ha
CJIOKHBIE TIPOLIEHTHI

IIpeoOpa3oBanme ajredpanveckux
BbIPAKEHU I

BrimonnHeHne mpeoOpa3oBaHUl  BBIPAKCHHH,
npuMeHeHne  (GopMyia,  CBSI3aHHBIX  CO
CBOIiCTBaMH  CTeleHeW U JIOrapu(MoB.
Omnpenenenne 006JacTH AOMYCTUMBIX 3HAUEHUN
norapuMuueckoro BbelpaxkeHus. PemeHue
norapu(MUYECKUX ypaBHEHUH

OCHOBbBI TPUTTOHOMETPHUU

OcHoOBHBIE IOHATHUSHA

W3ydyeHue paauaHHOTO MeETOJa HM3MEPEHUs
YIJIOB BpallleHUsT U UX CBSA3U C TpajyCHOM
Mepoi. M3o0paxeHue yrioB BpallleHUs Ha
OKpPY)KHOCTH, COOTHECEHHE BEJIUYMHBI Yrja C
€ro  pacnojiokeHueM.  DPopMyIHpOBaHHE
OIpe/ielIeHu TPUTOHOMETPUYECKUX (DYHKIHI
JUld  yIJIOB IIOBOPOTa M OCTPBIX  YIJIOB
HIPSMOYTOJIBHOTO TPEYrojbHUKa U 00bsICHEHUE
UX B3aHMOCBSI3H.

OcHoBHbBIE TPUTIOHOMETPUICCKUEC
TOXKIAECTBA

[TpuMeHeHrEe OCHOBHBIX TPUTOHOMETPUUECKUX
TOXKJECTB  JUI1  BBIYUCIIEHUS  3HAUYEHUU
TPUTOHOMETPUUYECKUX (PYHKIMH MO OAHOM M3
HUX.

IIpeoOpa3oBanus mpocremmx
TPUTOHOMETPUYECKUX BHIPAKEHU N

N3yuenne OCHOBHBIX bopmyn
Tpuronomerpuu: (bopMyIbl CIIOKEHMS,
yZIBOEHHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUYECKHUX GyHKIMI B

MPOU3BE/ICHUE U TPOU3BEJICHUS B CyMMYy H
MPUMEHEHUE TIPU BBIYHCICHUM 3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPKEHUS u
YIPOIIEHUS €TO0.

O3HakOMJIEHME CO CBOMCTBAaMU CHUMMETPHUU
TOYCK Ha €AUHUIHOMN

OKPY)KHOCTH W TMPUMEHEHHUE HX JIsl BBIBOJAA
(bopMysT IpUBEICHUS

IIpocreiiine TPpUroOHOMETPUYECKHE
YPABHEHUS M HEPABEHCTBA

Pemenue o dopmynam "
TPUTOHOMETPUYECKOMY KPYTYy HpOCTEHIINX
TPUTOHOMETPUUECKHUX YPaBHEHUH.

[Ipumenenne oOUIMX METOJOB  pEIICHUS
ypaBHEHHH (IpuBeAECHUWE K JIMHEHHOMY,
KBaJIpaTHOMYy, = METOJl  pa3jOXKeHHs  Ha
MHOJKHTEIHM, 3aMEHBbl IIEPEMEHHON) IIpH
pElIeHUd TPUTOHOMETPUUYECKUX YpaBHEHUH.
YMeHne oTmeuaTh Ha  Kpyre pelieHHus
IIPOCTEHIINX TPUTOHOMETPUYECKHUX
HEPABEHCTB

O3HakOMJIEHHME € TIOHATHEM  OOpaTHBIX
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APKCHHYC, apDKKOCHHYC, ADKTAHIeHC YHCJIAa

TPUTOHOMETPUUECKUX (PYHKIIMA.

N3yuenue OIpeIeIeHUuN apKcuHyca,
apKKOCUHYCa, apKTaHIeHca qucia,
dbopMynupoBaHHEe WX, HW300paXeHHE Ha

€IMHUYHOW OKDPY)KHOCTH, IPHUMEHEHHE IIpU
pELICHUU YPaBHEHUN

OYHKIMH, UX CBO

NCTBA U TPA®UKU

@®yukuun. [lonsaTHe 0 HeNMpepPbLIBHOCTH
GyHkumMu

O3HakoMJIeHHE C TIOHSATHEM MEPEMEHHOM,
npuMepaMu 3aBUCHMOCTEN MEXTY
nepeMeHHbIMA. O3HAaKOMJICHHE C MOHSATHEM
rpaduka, oOmpeAereHHE  MPHHAIICKHOCTH
Touku rpaduky ¢ynkiuu. OnpexneneHue 1Mo
dopmyne mpocreimeil 3aBUCHMOCTH, BHIA €€
rpaduka. Beipaxenne mno dopmyne oxHON
nepeMeHHoil uepe3 apyrue. O3HaKOMIIEHHE C
onpezeneHueM QyHKIUM, (HOpMYIHpOBaHHE
ero. Haxoxxaenue oOmactu omnpeaeneHus u
00J1acTH 3HaUYE€HUN QYHKIHMU

CpoiicTBa QyHKIUM.
I'pad¢uueckas uarepnperamus. [Ipumepsl
(pYyHKIMOHAJIBHBIX 3ABUCUMOCTEN B
peajibHBIX MPOoLeccax U ABJCHUSIX

O3HakoMIIEeHHE C puMepamMu
(YHKIIMOHAJIBHBIX 3aBUCUMOCTEN B PEaIbHBIX
mpoueccax M3 CMEXHBIX — JUCLMILIMH.
O3nakomiieHHE c JI0Ka3aTebHBIMU
pacCyXICHUIMU HEKOTOPBIX CBOIICTB
JUHEHMHOW M KBaapaTMYHOM  (yHKUUH,
IIPOBEJCHUE UCCIIEIOBaHM JMHEWHOH,
KYCOYHO-JTMHEHHON,  JApOOHO-TUHEHHOW U
KBaJpaTU4YHOM (YHKUIMH, TOCTPOEHUE UX

rpadukoB. [locTpoenue u uyreHne

rpadukoB pynkuuii. Mccnenoanue GyHKIUH.
CocrapiieHne BHJIOB (QYHKIHA TIO0 JaHHOMY
YCIIOBUIO, PELICHHUE 3a/1a4 Ha SKCTPEMYM.

Oo0paTHble pyHKIMH

Bremonnenne — mpeoOpasoBaHuii  rpaduka
byHKIIMHU
W3ydyenue nmoHATHS oOpaTHOM  (QyHKIUH,

olpesielieHne BHJIAa M TOCTpPOEHHE TIpaduka
o0paTHON (QYHKIIMU, HAXOXKIEHUE €€ 00JIacTH
OIpeCIICHUs " obusacTu 3HAYEHU.
[Ipumenenue  cBOMCTB  (QyHKUMH  TIpH
UCCJIEOBAaHUM YPAaBHEHHUH U PpELICHUM 3a]ad
Ha JKcTpemMyM. O3HAKOMJIEHHE C TOHSTHEM
CJIO)KHOM (pyHKITNH

CrenenHble, NOKa3aTejbHbIE,
Jorapugmuyeckue ¥ TPMrOHOMeTPHYECKHE

Beruucnenne — 3HaueHudd  QyHKOME 10
3HAUYEHUIO apryMeHTa. Onpenenenue
MOJIOKEHUsT TOYKH Ha rpaduke 1o ee

KoopauHaTaM W Haobopor. Mcmomb3oBaHue
CBOMCTB (YHKIIUHA /JII CPAaBHEHHS 3HAYCHHIA

crenneHeit u  jorapudpmoB.  [loctpoenue
rpavKoB CTENEHHBIX U JIOrapu(pMUUYECKUX
¢bynkuuii.  PemieHne — moka3aTeNbHBIX U

jJorapu(MHUUECKUX ypaBHEHUH W HEPaBEHCTB
Mo U3BCCTHBIM AJITOPpUTMAM. O3HaKoOMIJIEHHE C
MOHATHUEM  HENPEPHIBHOM  MEPUOIUYECKOM
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¢ynkuun. OOpaTHble TPUTOHOMETPHUYECKHE
pyHkumMu

dbyaKuMH, GopMyIUpOBaHNUE CBOWCTB CHHYCA U
KOCHHYCa, TIOCTPOCHUE UX TPa(HKOB.
O3HakoMJIEeHHE C TOHSATHEM TI'apMOHUYECKUX
KoJIe0aHUH W TpUMEpaMU TapMOHUYECKUX
KosieOaHUH JUIsl  ONMCaHWs IPOLECCOB B
¢bu3uke u Ipyrux odjaacTax 3HAHUS.
O3HakoMJIeHME C TOHATHEM  Pa3pbIBHOM
NEPUOINYECKON (QYHKUIMHU, (OPMYIHpOBAHHE
CBOWCTB TAaHI'€HCAa M KOTAHI'€HCA, ITOCTPOEHUE
UX IrpauKOB.

[Ipumenenue CBOWCTB byHKIMH IS
CpaBHEHHsS 3HAUYEHUH TPUTOHOMETPUUECKUX
GyHKUMH, peleHus TPUTOHOMETPUYECKUX
ypaBHeHwmid. [loctpoenne rpadukoB oOpaTHBIX
TPUTOHOMETPUUYECKUX byHKUIMH U
ompejelieHue 1o rpaukaM HMX CBOICTB.
Beinonuenue npeobpa3zoBaHus rpaguKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocienoBaTeILHOCTH

O3HakoMJIeHME C  TOHSATHEM  YMCJIOBOM
HIOCJIEZI0BATENBHOCTH, COCO0aMU ee 3alaHMus,
BBIYUCIICHUSIMU €€ YJICHOB.

O3HakoMleHME €  IOHATHEM  IIpejena
M0CJIEI0BATEIbHOCTH. O3HakomjieHHE  C
BBIUHCIIEHUEM CYMMBI OECKOHEYHOT0
YHUCIOBOIO psJila Ha IpHUMEpPEe BBIYUCICHUS
CYMMBI OECKOHEYHO yObIBaromie
reOMETPUUYECKOM Iporpeccuu. Pemenue 3anau
Ha MpUMEHEHHE POPMYJIbl CYMMbI OECKOHEUHO
yOBIBaroIell reOMETPUYECKON MPOrpeccHu

HpOI/I3BOIIHaﬂ " €€ IPUMECHCHHE

O3HakOMJIEHME C TIOHSTHEM IPOU3BOJHOM.
N3yuenne u ¢bopmynupoBaHue ee
MEXaHUYECKOTO M Te€OMETPHUUYECKOIro CMbICa,
U3Yy4EHUE anropuTMa BBIUNCIICHHUS
MIPOM3BOJHOM HAa TNPHUMEpPE  BBIYHUCICHUSA
MI'HOBEHHOMN CKOPOCTH U YIJI0BOTO
koap¢unmenta kacarenbHoil. CocraBieHHe
ypaBHEHMsI KacaTeJbHOM B oOIIeM BHJE.

VYcBoenne  mpaBun  auddepeHIupoBaHus,
TaOIUIIBI IIPOM3BOJHBIX  3JIEMEHTapPHBIX
byHKIHH, IIPUMEHEHHNE JUTSL

muddepeHIpoBaHUs (YHKIIMA, COCTaBICHUS
ypaBHEHUs KacarenbHOU. M3ydyeHne TeopeM o
CBSI3M CBOMCTB (YHKIMH M HPOU3BOTHOMH,
dopmynmupoBka ux. I[IpoBeneHre ¢ MOMOIIBIO
IIPOU3BOIHOM WCCIICJIOBAHUS ¢byHKIUY,
3alaHHON  (OpMYJION. YCTaHOBJIEHUE CBS3HU
CBOMCTB (YHKIMHM ¥ TPOU3BOJHOM TO UX
rpadukam.

[IpumeHeHne TPOU3BOMHOW [UIA  pelICHHS
3aJjad  Ha  HaxOXJIEHHE  HauOOJBIIEro,
HAUMEHBIIIETO 3HAYEHUS W Ha HAXOXICHHE
IKCTpEMyMa

22




IlepBooGpa3nasn
U HHTerpaJ

O3HaKkOMJICHHE C TMOHATHEM WHTErpaia W
epBOOOPA3HOMA. N3zyuyenue paBuiIa
BBIUUCIICHHS  [IEPBOOOPA3HOM M TCOPEMBI
Hprorona—1JleiiOnuma. Pemienne 3amau  Ha
CBSA3b IMEPBOOOPA3HON M €€ MPOM3BOIHOM,
BBIUUCIICHHE T[EPBOOOpAa3HOM Ui  JaHHOM
byukuuu. PemicHue 3amad Ha MPHUMEHEHHE
HHTeIpaHa JUUIA BBIYHCJICHUSA CI)I/I3I/I‘-IGCKI/IX
BEJIMYHUH U IUIONIAIEH

YPABHEHUA U

HEPABEHCTBA

YpaBHeHHUs M CHCTEMbI YPaBHEHU
HepaBeHncTBa 1 cCTeMBbI HEPABEHCTB €
ABYMS IlepeMEHHbIMH

O3HaKOMJIEHME € IPOCTEHILINMHU CBEJCHUSIMH O
KOPHSIX anreOpanyecKux YpaBHEHUH,
INOHATHAMM  MCCIEAOBAaHUSA YPABHEHUH W
cucteM  ypaBHeHHMH. M3ydenue  teopum
PaBHOCHIIBHOCTH YpaBHEHUN u ee
npuMeHeHus. lloBTopeHue 3ammcu peleHus
CTaHJapPTHBIX YPaBHEHUH, IIPUEMOB
1peoOpa3oBaHus ypaBHEHUH ISl CBEICHUS K

CTaHIapTHOMY YPaBHEHHUIO. Pemenue
palMOHAIbHBIX, MPPALMOHAJIBHBIX,
[IOKA3aTeNbHBIX M TPUTOHOMETPUYECKUX
YPaBHEHUUN U CUCTEM.

Hcnonb3oBaHue  CBOWCTB M IpaduKoB
GyHKIUI JU1SL peleHus YpaBHEHUH.

IToBTOpEHHE OCHOBHBIX IPUEMOB PELICHMUS
cucreM. Pemenne ypaBHEHU ¢ IPUMEHEHUEM
BCEX IMPHEMOB (pa3oXKeHUs Ha MHOXKUTEIH,
BBEJICHUS] HOBBIX HEU3BECTHBIX, MOJCTaHOBKH,
rpauuecKoro MeToza).

Pemenne cucrteM ypaBHEHMH C NPUMEHEHHEM
Pas3INYHBIX CIIOCOOOB.

O3HakoMJIeHME C  OOMMMM  BOINPOCAMHU
pEIIEHNsT HEpPaBEHCTB W  HUCIOJIb30BaHUE
CBOMCTB U rpaukoB (QYHKIUN MpU pEUICHUH
HEPABEHCTB.

Pemennie HepaBeHCTB U CHCTEM HEPABEHCTB C
PUMEHEHHEM Pa3IMYHBIX CIIOCOOOB.
[IpumeHeHre MaTeMaTUYeCKUX METOAOB JUIs
pelleHnsT  CcoJep)KaTelbHBIX  3aJady W3
pa3aMyYHbIX oO0JiacTell HayKu U TPaKTHKU.
WHTepnpeTupoBaHUE pPE3yabTaTOB C YYETOM
peaNbHBIX OTPAaHUYEHUN

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTUKHA

OcHOBHbIE NOHATHS KOMOMHATOPUKH

N3yuenne mpaBmwia  KOMOWHATOPUKH |
MPUMEHEHHE TIPU pPElIeHMH KOMOHMHATOPHBIX
3amad. Pemenue KOMOWHATOPHBIX — 3a71ad
METOJIOM Tepedopa 1 Mo MPaBUITY YMHOKECHHUS.
O3HaKOMJIEHHE C TTOHATHUSAMU KOMOMHATOPHUKU:
pa3MeIleHUsIMH, COUYCTaHUSIMH,
nepecTaHoBKaMu U GopMylaMu  AJd  UX
BBIYHCIICHHUSL.

OObsicHeHHe W TpuMeHeHue GopMyn s
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BBIYHCIICHUA pasMemeHHﬁ, NEpECTAaHOBOK U

COYETaHUU npu peleHnu 3a7ad4.
Osznakomienne ¢ OuHomoM HeioToHa u
TPEyroJbHUKOM [Tackass. Pewenne

[PaKTHUYECKUX 3aJa4 C  HCIOJIb30BAHUEM
NOHATUI U IPAaBUI KOMOMHATOPUKHU

JJIeMeHThI TEOPHH BEPOSITHOCTEH

W3ydyeHue  KJIAaCCMYECKOTO  OMpeleiIeHHUS
BEPOSITHOCTH, CBOMCTB BEPOSITHOCTH, TEOPEMBI
0 CcyMMme BeposTHOcTed. PaccMmorpenue
MIPUMEPOB BBIYUCIICHUS BEpPOSITHOCTEH.
Pemenue 3amau Ha BHIYMCIICHHE BEPOATHOCTEH
COOBITHIA

IIpeacraBienne JaHHBIX (TA0JAMLBI,
AMArPpaMMBbl, rPpa(uKn)

O3HakoOMJIEHHE C MMpEaACTaBJICHUEM YHCIOBBIX
JAaHHBIX U UX XapPaAKTCPUCTUKAMU.
Pemenue MMPAaKTUYCCKUX 3aJlad Ha 06pa60TI<y

YU CIIOBBIX JIaHHBIX, BBIYVCIICHUE Ux
XapaKTEPUCTUK
I'EOMETPUA

IIpsiMble U MJIOCKOCTH B NPOCTPAHCTBE

DOopMyIMpPOBKA U NPUBEICHUE JOKA3aTEJIbCTB
IIPU3HAKOB B3aMMHOI'O PACIIOJIOKEHUS MPSMBIX
U IUIOCKOCTEH. Pacnio3HaBaHMe Ha yepTexax U
MOJCIIAX Pa3iIWYHBIX CIIy4aeB B3aWMHOI'O
pacrojoXKeHUus: IOpsSMbIX M INIOCKOCTEH,
apryMEHTUPOBAHUE CBOUX CYXKICHUM.
DopMyIMpOBaHUE ONPEIEICHNUN, IIPU3HAKOB U
CBOMCTB IapaJUIEIbHbBIX U NEPIEHINKYIISIPHBIX
IIJIOCKOCTEM, IBYIPAHHBIX U JINHEWHBIX

yIJIOB.  BbIMOnHEHWE IOCTPOEHMS  YIJIOB
MEXIY MpPSAMBIMH, IpPSMOH MU IUIOCKOCTBIO,
MEXIYy IUIOCKOCTSAMH [0 ONUCAaHUIO W
pacro3HaBaHUE UX Ha MOJACIIAX.

IIpumeHeHne IIPU3HAKOB 51 CBOMCTB
pPaCIOJIOKEHUS NPSAMBIX U IUIOCKOCTEH IIPHU
peueHny 3aaa4. M3o0paxeHne Ha pUCyHKax U
KOHCTPYHpPOBaHUE Ha MOZEIIAX
MEPIEHAUKYJISIPOB U HAKIOHHBIX K IIJIOCKOCTH,
NPSAMBIX, NapaJlIeNbHBIX IUIOCKOCTEH, YIJIOB
MEXy MPSMOM U MJIOCKOCThIO U 0OOCHOBaHUE
noctpoeHus. Pemienue 3agad4 Ha BBIYKMCIICHHE
F€OMETPUYECKUX  BenuduH.  OnuceiBaHUE
paccTosiHUSL OT TOYKM JO IUIOCKOCTH, OT
MPSAMON A0 IJIOCKOCTH, MEXKIY IUIOCKOCTSIMH,
MEXY CKPELIUBAIOIIUMUCA NIPSIMbBIMU,

MEXAy  NpPOU3BOJIBHBIMH  (QUTypaMH B

MMPOCTPAHCTBC. (DOpMy.HI/IpOBaHI/IC n
JOKa3bIBaHUC OCHOBHBIX TEOpEM (o)
pacCToOAIHUAX (Teop cM CYHICCTBOBAHNA,

cBoiicTBa). M3o0pakeHuMe Ha depTexax u
MOJIETISIX PacCTOSHUS U 00OCHOBAaHUE

CBOUX CYKICHUU. Onpenenenue u
BBIYMCIICHHE PACCTOSHUM B IPOCTPAHCTBE.
[Tpumenenue Gopmys U TEOPEM TUTAHUMETPHUH
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s pemieHus  3agad.  O3HakomileHHE €
MIOHATUEM I1apAJUIECIBHOIO IIPOCKTUPOBAHUS U
ero cporictBaMu. POpMyIUPOBAHUE TEOPEMBI O
iomanu OpPTOTrOHAIBHOM IIPOEKLUN
MHOroyrojapHuka. lIpuMeHnenue teopum i
000CHOBaHMS OCTPOCHUN U BHIYUCICHUH.

ApryMEHTUpOBAaHUE CBOHMX CYXACHHH O
B3aMMHOM PaCIIOJIOKEHUU IIPOCTPAHCTBEHHBIX

¢duryp

MHOrorpaHHuKHa

OnucaHue W XapaKTepUCTHUKA Pa3IMYHBIX
BHUJIOB MHOIOTPaHHUKOB, IIEPEYUCICHHE HX
DIIEMEHTOB U CBOHCTB.  M300pakeHue
MHOT'OIPAHHUKOB M BBIIIOJIHEHUE IMOCTPOCHHUS
Ha M300paKEHUSIX u MOJIETISAX
MHOTOIPAaHHUKOB.  BbIuncClieHHEe  JTMHEWHBIX
AJIEMEHTOB U YIJIOB B IIPOCTPAHCTBEHHBIX
KOH(pUTYypalusax, apryMEHTUPOBAHUE CBOUX
Cy)KJIeHU. XapakTEepUCTHUKAa U HU300pakeHHE
ceyeHwusl, pa3BepTKU MHOI'OTPaHHUKOB,
BBIYMCIICHHUE TUIOIIAICH TOBEPXHOCTEM.
[Toctpoenue mpocTelmux ceueHuil Kyoa,
npu3Mbl, nupamuabl. [Ipumenenue ¢GakToB u
CBEJICHUN U3 IUIaHUMeTpuu. O3HAKOMIIEHHE C
BUJIaMH  CHMMETPHI B IPOCTPAHCTBE,
dbopMynupoBaHUE OMNpPENIEICHU H CBOMCTB.
XapakTepucTrKa CAHMMETPUH TEJ BpalICHUS U
MHOTOTpaHHUKOB.  [IpuMeHeHune  CBOWCTB
CUMMETPHUU npu penieHun 3a/1a4.
Hcnonk3oBaHrue MpuOOPETEHHBIX 3HAHUM IS
HCCIIE0BAHUS M MOJIEIMPOBAHUS HECIOKHBIX
3az1ay. N300pakenue OCHOBHBIX
MHOTOTPAHHUKOB M BBINIOJIHEHUE PUCYHKOB 10
YCIIOBHSIM 3a]1a4

TeJsia 1 MOBEePXHOCTH BpallleHUA

O3HakOMJIEHME C BUJaMHM TeJ BpalICHMUS,
dbopMynUpoOBaHNE UX ONMPEIEICHUN 1 CBOMCTB.
dopMynHpOBaHUE TEOPEM O CEUCHHUM Iapa
IJIOCKOCTBIO M IUIOCKOCTH, KAacaTelbHOW K
chepe. XapakTepucTHKa U H300paKeHUE TEI
BpalleHusl, UX Pa3BEpPTKH, ceueHus. PemieHue
3a/lad Ha TOCTPOEHUE CEUYCHUH, BBIYHCIICHHUE
JUIMH,  pPAacCTOSIHMK,  YIVIOB,  IUIOLIAJEH.
[IpoBeneHne MOKa3aTENBHBIX PACCYKICHUMA
P PEILICHUH 3a/1au.

[IpuMeHeHHe  CBOMCTB  CUMMETPUM  INIPH
pelieHuy  3aJad  Ha  Tela  BpallleHWs,
KoMOuHaimio Teil. M300pakeHre OCHOBHBIX
KPYIJIbIX T€I M BBINOJHEHUE PHUCYHKAa IO
YCJIOBHIO 33J1a4l

O3HakoOMJIEHHE C TIOHATHAMH IUIOIIAAd |
00BbeMa, aKCUOMaMHU M CBOMCTBAMHU.

Pemtenne 3amad Ha BBIYUCICHHUE ILIOMIAageu
IUTIOCKHUX buryp c MPUMEHEHUEM
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I/I3MepeHHH B reOMeTpun

COOTBEeTCTBYIOIIMX (GopMyal u (HaKTOoB U3
[JIAHUMETPUU. N3yuenne TEOpEM 0
BBIUHCICHUH O0OBEMOB IPOCTPAHCTBEHHBIX
TeJ, pelIeHne 3a7ad Ha MpUMEHeHue (HopmyI
BbIUKCIIeHUs] 00beMoB. U3yduenue dhopmyn ass
BBIYMCIICHUSA Ionaaen MMOBEPXHOCTEN
MHOTOTPaHHUKOB U T€JI BpalleHHUS.
Os3HakoMJIEHHE C METOA0OM BBIYUCIICHUSA
wiomaad MNoBepxHocTH cdeprl. Pemenue
3aJ]a4 Ha BBIYMCIICHUE TUIOLIA/ICH TTOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TeJ

KoopauHatbl 1 BEeKTOPBI

O3HakomMJIeHME  C  TOHSATHEM  BEKTOpA.
N3ydenue nexkapToBOi CUCTEMBbI KOOPJIHWHAT B
MPOCTPAHCTBE, IMOCTPOEHUE TI0 3aJaHHBIM
KOOpJMHATaM TOYEK " IUIOCKOCTEH,
HAaXO0XJEHUE KoopauHAT Toyek Haxoxnenue
YpaBHEHUU OKPYXHOCTH, c(ephl, MIOCKOCTH.
Brrunciienne paccTosiHA MEXAY TOUKAMMU.

N3yuenue CBOICTB BEKTOPHBIX BEJIMYMH,
MPaBWJI PA3JIOKEHUS BEKTOPOB B TPEXMEPHOM

IIPOCTPAHCTBE, [IpaBUI HaxO0XJECHUs
KOOPJHMHAT BEKTOpa B IIPOCTPAHCTBE, MPABHUII
JNEeNCTBUN c BEKTOpaMH, 3a1aHHBIMU

KoopauHatamu. IIpuMeHeHune Teopuu IHpH
pelicHUH 3a7ad Ha JEHUCTBHSI C BEKTOpaMHU.
Wzyuenue CKaJISIPHOTO IPOU3BEICHUS
BEKTOPOB, BEKTOPHOTO YpaBHEHHUS MPAMON H
wiockocTu.  [IpuMeHeHWe  Teopuu  TIpH
pelieHnr 3a7ad Ha JEHCTBUS C BEKTOpaMH,
KOOp)IHH&THBIfI METOH, MPUMCHCHUC

BEKTOPOB JUIsI BBIYMCIICHUS BEIHUYHUH YIJIOB U
PacCTOSTHUM. O3HakomIIeHHE c
JIOKA3aTeNbCTBAMH TEOPEM CTEPEOMETPUU O
B3aNMHOM PACIIOJIOXKCHUHA MPAMBIX u
TJIOCKOCTEH ¢ MCMOJIb30BAaHUEM BEKTOPOB

26




8. YYHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHUE PABOYEM ITPOT'PAMMBI YUEBHOM
JANCHUIIVIMHBI OY 1.04. <MATEMATHKA»

st ocBoeHust paboueid mporpammbl yueOHo# aucuumuiuabl OV, 04.
«Marematuka» B TEXHUKYMe UMeeTCsl yueOHbIi kabuHeT «MaTeMaTukay.

[lomemienne  kabuHera  COOTBETCTBYET  TpeOoBaHusiM  CaHUTapHO-
anuAeMUoIoTHYecKuX npaBwil U HopmatuBoB (CanlluH 2.4.2 Ne 178-02) m
OCHAIIIEHO TUIIOBBIM OOOPYJOBAaHHUEM, YKAa3aHHBIM B HACTOAIIUX TPEOOBAHUSX, B
TOM 4YHUCII€ CHEIHATU3UPOBAHHON Y4eOHON MeOenbi0 M cpencTBaMu OOydeHUs,
JIOCTATOYHBIMM  JIJI1  BBIMOJIHEHUS TpPeOOBaHMI K  YPOBHIO  IOJTOTOBKHU
o0yyJarommxcs.

B cocTaB y4eOHO-METOAMUECKOTO U MaTEepHUAIbHO-TEXHUYECKOro 00ecreueHus
nporpaMmbl yueoHou aucrurinabl OY 1. 04. «MaTeMmaTtrka» BXOISAT:

1. MHOTO()YHKITMOHAJIbHBIN KOMIUJIEKC MTPETNO/1aBaTes;

2. MCTOAUYCCKHUC MATCPHAJIbI A AUCTAHIIUOHHOIO O6Y‘IGHI/ISI Ha 00JIaYHOM

XpaHWIHIIE (Mpe3eHTalNK, KOHCIIEKThI, MAaTepHUAJIbI TIO TECTaM, BUJICOYPOKH);

3. HarJIAaHbIE MOCOOMWsS: KOMIUIEKTHI M3 38 yueOHbIX Tabmui, 11 ydeOHBIX
CTEH/IOB;

4. "HPOPMALIMOHHO-KOMMYHHKAIIMOHHBIE CPE/ICTBA;

5. 9KpaHHO-3BYKOBBIE MOCOOUS;

6. KOMIUTEKT TEXHHYECKOW JTOKYMEHTAIIMH, B TOM YHCJIC ITacIopTa Ha CPEeICTBa
oOy4YeHHMsI, HHCTPYKITUU TI0 MX UCITOJIb30BAHUIO U TEXHUKE O€30MTaCHOCTH;

/. OubmoTeuHsbIt GoH.

B 6ubnuoteunslit GoH BXOAAT yUeOHUKH, YUeOHO-METOIUUECKUE KOMILJIEKThI
(VMK), olGecrieunBaromye OCBOCHUE UHMESPUPOBAHHOU YUSOHON TUCIIUILIMHBI
OVJl. 04. «Maremaruka», pEKOMEHJOBAHHbIC WM JONYIICHHbIC  JJIA
UCIIOJIb30BAHUS B TEXHUKYME.
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9. OCHOBHBIE HCTOYHUKU U JIMTEPATYPA

s cmyoenmos

1. bammakos M.M. Martematuka: yaeOHUK JJI CTY/I. YUPEKIACHUMN cpeld. mpod.
obpazoBanus. — M., 2017.

2. bammmakoB ~ M.U.  Marematuka. COOpHUK  3amad  NPOPUIBHON
HaIpaBJICHHOCTU: yuel. mocobue s CTyd. YUYpexXIeHU cpea. mpod.
obOpazoBanus. — M., 2015.

3. bammakoB M.M. Maremarnka. 3amagnuk: y4eb. mocoOue i CTYA.
yapexaeHuit cpen. npod. oopazoBanms. — M., 2017.

s npenooasamerneti

1. ®enepanbubiii 3akoH oT 29.12.2012 Ne 273-®3 «OO0 o0pa3oBaHuu B
Poccniickoin @enepannm.

2. Ilpuka3z MunucrepctBa obpazoBanus u Hayku PD ot 17.05.2012 Ne 413
«O0 yTtBepxkAcHUU (erepaTbHOr0 TOCYJapCTBEHHOTO 00pa3oBaTEbHOTO
CTaHJapTa cpeaHero (I0JHOro) o01Iero oOpa3oBaHmsD).

3. I[lpuka3z MunucrtepctBa obpazoBanus u Hayku PD ot 29.12.2014 Ne 1645
«O BHecenun usMmeHeHuil B [lpuka3 MunucrepcTBa 00pa3oBaHusl U HAyKU
Poccniickoit @enepanuu ot 17.05.2012

4. Ne 413 «O0  ytBepxkaeHun  ¢eaepaibHOTO  TOCYAapCTBEHHOIO
00pa3oBaTEIBLHOIO CTAHAAPTA CPEIHETO (TIOJIHOT0) OOIIEro 00pa3oBaHUS.

5. IMucemo JlemapramMeHTa rocyJapCTBEHHOW MOJUTUKU B cepe MOATOTOBKU
pabouux kaapoB u JAIIO Munucrepctsa oOpa3zoBaHus U Hayku PD ot
29.05.2014 No 32499 «PexoMeHanMM 1O OpTaHMU3AINH TOTYYCHHS
cpeaHero oOmero odopa3oBaHMs B Ipejenax OCBOCHHST 00pa30oBaTENbHBIX
IPOrpaMM CpeHero mpodecCHOHATLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO
obOmero  oOpazoBaHusi ¢  yderom  TpeOoBaHuii  (pemepaabHBIX
rocyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOJTyYaeMoi podeccun
WIN CHEUAIBHOCTH CPEIHEro MpodhecCHOHAIBHOTO 00Pa30BaHUD).

6. bammakoB M.W. MaremaTtuka: yueOHUK IS CTY/I. YIPEKICHUHN cpel. mpod.
obpazoBanus. — M., 2017.

7. bammakoB M.U. Maremaruka. 3amaunuk: yde0. mocoOue s CTy/.
yupexJIeHui cpea. npod. oopazoBanus. — M., 2017,

JlonmosHuTEILHAA JIUTEPATypPa

1. Aranacsu JI.C., byty3oB B.®., Kagomues C.b. u ap. MaremaTtuka: anredpa
W Haudajla MaTeMatuueckoro aHaimsa. ['eomerpus. ['eomerpust (6a30BbI U
yrayoneHHbiit ypoBuu). 10—11 kimaccel. — M., 2017.

2. Kommoropo A.H., A6pamoB A.M., Jymuuue HO.II. u ap. Anrebpa u
Hayaja aHaiausa: Yueo. aag 10-11 xi. - M., 2014.
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. I'puropseB C.I'., NBonmrmna C.B. Marematuka : y4eOHUK A7 CTYZ.
oOpazoBar. yupexaeHui cpes. nmpod. oopazoBanus. — M., 2014.

. boromonor H.B., Camoiinenko I1.U. Marematuka: yueOnuk st CIT1O —M.
: U3narensctBo FOpaiit, 2018

. bawmaxos M. M. Marematuka. DJIEKTPOHHBIN yue0.-MeTO. KOMIUJIEKC JIJIs
CTYJI. YUpEXKJICHUH cpe. nmpod. odpazoBanus. — M., 2015.

. bammakor M.M. MaTtemaruka: yueOHUK JIJISl CTY/l. YUPEXKIACHUHN cpel. mpod.
oOpazoBanus. — M., 2013.

. bamvmakor ~ M.M. Marematuka. COopHMK  3amad  TPOQMIBHOU
HaIpaBJIeHHOCTH: Yyd4eb. mocoOue I CTyHd. YYPSKACHHA cpel. mpod.
obOpazoBanus. — M., 2013.

. bammakoB M.M. MaremaTtuka. 3amadyHuk: yuyeO. mocodbue s CTYy/I.
yupexaeHuil cpe. npod. oOpazoBanus. — M., 2013.

HNHTEPHET-PECYPChbI

. www.fcior.edu.ru (MubopManoHHble, TPEHUPOBOUHBIE M KOHTPOJbHBIC
MaTepHaIbl).

. www.school-collection.edu.ru (Enunas KOJUICKIINU 1 (ppoBHIX
00pa3oBaTeNbHBIX PECYPCOB).

http://www.math.ru Martepuansl mo marematuke B EIWHONW KoJUIEKIUU
M (pOBBIX 00pa30BATEIBHBIX PECYPCOB

. http://www.bymath.net I"'azera «Maremaruka» M3garensckoro gjoma
«ITepBoe ceHTaO0ps»

. http://eqworld.ipmnet.ru Hayuno-nonysnspHsiii puznko-maTeMaTuuecKui
KypHas «KBaHT»

. http://wwwkvant.info http://kvant.mccme.ru OOpa3zoBaTenbHBII
MareMaTh4ecKkui caut Exponenta.ru

. http://www.olimpiada.ru MaremMaTn4yecKue OJIMMITHAILI K OJIUMITHAIHBIC
3a/1auu
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