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1. HIOACHUTEJIBHAA 3AIITMCKA

OO6meoOpazoBaTenbHas ydeOHas AMCHMIUIMHA «MaTemaTuka»  U3ydaercs B
OI'BIIOY «BTXT KoctpoMmckoil obnacTu» (fanee TEXHHKYM), pealii3yrolieM
o0pa3oBaTeNbHyI0 MIporpaMmy cpefHero oOmero oOpa3oBaHMs B Ipejenax
OCBOCHHMSI OCHOBHOW NpodeccroHanbHOil 00pa3zoBarenbHOM nporpammel CIIO
(OIIOIT CIIO) nHa ©6a3e OCHOBHOro oOIIero oOpa3oBaHMs MPU MOATOTOBKE
CHEIHNAMCTOB CpeaHero 3BeHa. Pabouas mporpamma pa3paboTaHa Ha OCHOBE
TpeboBannii DPI'OC cpennero oOuiero o0pa3oBaHUs, NPEIBABIIEMBIX K
CTPYKTYpE, COJCpX AHUI0O U pe3yibTaTaM OCBOCHUS Y4e€OHON JUCHUIUIMHBI
«MaremaTuka», B COOTBETCTBUM ¢ PekoMeHpauusMu 10  OpTraHU3alUd
MOJIYYCHHUsS] ~ CpellHero  obmiero oOpa3oBaHUs B Mpeleigax  OCBOEHUs
00pa30BaTeNbHBIX MPOTPAMM CPEIHEro MpodecCHOHaTBFHOr0 00pa3oBaHUs Ha
0a3ze OCHOBHOro oOIIero 00pa3oBaHHs C ydyeToM TpeOoBaHUil (enepaabHbIX
roCy1apCTBEHHBIX 00pa3oBaTEIbHbBIX CTaHAapPTOB u MOJTy4aeMOu
CHELMAIBHOCTH ~ CPEJHEr0  MpO(ecCHOHANbHOIO  00pa3oBaHud  (IHCbMO
JlemapramMeHTa TOCYIapCTBEHHOM IOJHUTUKU B c(epe MNOArOTOBKH padodmx
kaapoB u 1110 Munoopuayku Poccun ot 29.05.2014 Ne32499).

ConeprxaHue porpaMmbl yueOHOM TUCIUIIIMHBL «MaTemaTiKa» HampaBlieHO Ha
JTOCTHKECHUE CIICTYIONIUX LeJIei:

so0OecrieueHre C(HOPMUPOBAHHOCTU  MPEJCTABICHUN O COLMAIbHBIX,
KYJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpAX CTAHOBIICHUS MaTEMATHKH;

so0ecrieueHre CHOPMUPOBAHHOCTH JIOTHUECKOTO, aJTOPUTMHUYECKOTO U
MaTEeMaTHYECKOTO MBIIIUICHHUS,

so0ecriedyeHne C(HOPMUPOBAHHOCTH YMEHHUW NPUMEHSTh MOJIyYEHHbBIC
3HAHUA MIPH PEIICHUH PA3INYHBIX 33/1a4;

so0ecrieueHre CGHOPMUPOBAHHOCTH TIPEACTABICHUM O MaTEeMaTHKe Kak
4acTH  OOIICUEIOBEUECKON  KYJIbTYPBI, YHUBEPCAJIBHOM  SI3bIKC  HAYKH,
MIO3BOJISIOIIEM OIMKMCHIBATH M H3y4YaTh pPeabHBIC MPOIICCCHI U SIBJIICHU.

B nporpamMmy BKJIIOYEHO COJEp:KaHKUE, HAMPaBIEHHOE HA (opMupoBaHUe
Yy CTYJICHTOB KOMIIETCHIIUH, HEOOXOIUMBIX JIJIsi KauecTBeHHOTO ocBoeHust OITOI1
CIIO na 6a3e OCHOBHOro OOWHIEr0 OOpa3OBaHHS — MPOrPAMMBI MOATOTOBKU
criennaucToB cpennero 3seHa (IIICC3).

B pesynbrare ocBoeHusi y4eOHOM JUCHMIUIUHBI CTYACHT JOJKEH OBJIAJETh
00IMMH KOMIIeTeHIMSIMH, BKIIOYAIOIIMMHU B ¢€0s1 CIOCOOHOCTD:

OK 1. [Tornmarhb CymHOCTb U COLIMANIBHYIO 3HAYMMOCTh CBOEH Oy ytieit
npodeccuu, MposIBIISATh K HEW YCTOWYHUBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESATEIbHOCTD, BHIOMPATh THUIIOBbIE
METO/IbI U CITOCOOBI BHIMOTHEHUS MTPO(PECCHOHABHBIX 33a]a4, OLIECHUBATh UX

3¢ (PEKTUBHOCTH U KaYECTBO.



OK 3. IlpuanMaTh pemnieHus B CTaHJAPTHBIX M HECTAHIAPTHBIX CUTYAIHSIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. Ocy1iecTBiIsSITh TOUCK M UCIIOJIb30BaHKE HH(GOPMAIIUU, HEOOXO0IUMOM
11t 9 HEKTUBHOTO BBIMOJIHEHUS TPO(PECCHOHATBHBIX 3a/1ay,
npo(ecCHOHaTBLHOTO U JIMYHOCTHOTO Pa3BUTHSL.

OK 5. Mcnonb3oBaTh MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
npodeccruoHaIbHOM 1eITeTbHOCTH.

OK 6. PaboTtath B KOJUIEKTUBE U KOMaH i€, 3OPEKTUBHO 00IIATHCS C
KOJUIETaMH, PYKOBOJICTBOM, OTPEOUTEIISAMH.

OK 7. Bpatp Ha ce0s1 OTBETCTBEHHOCTH 32 pabOTy YWICHOB KOMaH/IbI
(MOTUMHEHHBIX ), pe3yJIbTAT BHIOJIHEHUS 3a1aHUH.

OK 8. CamoCTOSTEN HO ONPENENITh 3a/1a4H MPO(PECCUOHATBHOTO U
JMYHOCTHOTO PAa3BUTHS, 3aHUMATHCS CaMOOOPa30BaHUEM, OCO3ZHAHHO
IJIAHUPOBATH MOBBIIICHUE KBATU(UKAIUH.

OK 9. OpueHTupoBaThCs B YCIOBUSX YACTOW CMEHBI TEXHOJIOTUH B
PO eCCUOHATILHOM IESITEIIbHOCTH.

1.1 OBIIIASA XAPAKTEPUCTUKA YUYEBHOM JUCHUITJIMHBI
«MATEMATHUKA»

MareMatuka sBisieTcsl pyHIaMEHTaIbHON 00111e00pa30BaTEIbHOM JUCITUTUTHHON
CO CIIOKUBIIUMCSl YCTOWYHBBIM COJCpXKAaHUEM U OOUIMMH TpeOOBaHUSIMH K
NOJrOTOBKE oOydarommxcsi. B TexHukyme, peanusyromeM o00pa30BaTelIbHYIO
nporpaMmmy cpesinero oodiiero odpazoanus B npeaenax ocsoenus OITOIT CITO
Ha 0a3e OCHOBHOrO OOIIEro OOpa30BaHUS, U3YyUYCHHE MATEMaTUKU HWMEET CBOU
OCOOEHHOCTH B 3aBUCHUMOCTU OT mpoduis NpodeccuoHaTLHOTO 00pa30BaHUA.
IIpu  ocBoeHun cnenuaneHocteit  CIIO  TexHMYeckoro npodus
MpoQeCCHOHAILHOTO O00pa30BaHMUsS MaTeMaThKa H3ydaercs Ooliee yriayOJeHHO,
Kak  npoduibHas ~ ydyeOHas  JUCUMIUIMHA, YYUThIBatromias  cHeruuky
OCBaMBaE€MbIX  CIIEIUATBLHOCTEH. IJTO BBIpAKAETCA B COACPKAHUU OOy4YCHUS,
KOJIMYECTBE YacOB, BBIJCISAEMBIX Ha HM3y4YEHHE OTACIBHBIX TEM MPOrPaMMBI,
riTyOrHEe WX OCBOEHUS CTYIEHTaMH, 00beMe U XapaKTepe MPaKTHUECKUX 3aHSATUH,
BUJaX BHEAYIUTOPHOM CaMOCTOSITENbHOM padoThl cTyneHToB. OO0mme uenu
M3Y4YCHUSI MaTEMATHUKH TPATUITMOHHO PEATM3YIOTCS B YETHIPEX HAMPABIICHUAX:

1) obmiee npeacTaBiaeHUE 00 HACIX M METOIaX MaTEeMaTHKH;
2) UHTEJUIEKTyaJIbHOE PA3BUTHUE;
3) oBiasicHHE HEOOXOIUMBIMH KOHKPETHBIMH 3HAHUSIMH U YMCHUSMU;

4) BocIUTaTEIHLHOE BO3JICHCTBUE.

[Ipodunmsarus meneit MaTeMaTHYECKOTO OOpa30BaHUSI OTPAXKAETCS HA BBHIOOpE
NPUOPUTETOB B OpraHU3alMu y4eOHOW JesTenbHOCTH oOydaromuxcs. s
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TeXHUUYECKOTo  mpoduias mnpodecCuOHATbHOrO o0pa3oBaHus BBIOOp Iienei
CMEIIAaeTCsl B MparMaTUUueCKOM HaIlpaBJICHUH, IIPEIyCMaTPUBAIOIIEM YCHUIICHUE U
pacupeHue MPUKIIATHOTO XapakTepa U3YYCHUS MaTeMaTUKH,
IIPEUMYLIECTBEHHOM OpPUEHTAIMU Ha ANTOPUTMHUYECKUU CTHJIb MTO3HABATEIBHOU
JESITEIbHOCTH.

N3ydyenne wmaTeMaTUKd Kak NpoQuibHON o001eo0pa3oBarebHOM  yueOHOU
TUCITUIUIMHBI,  YYUTHIBAIOMICH  crenu(@uKy  OCBAaMBAaGMBIX  CTYJICHTaMHU
crnenuansaoctu CIIO, obecnieunBaeTcs:

*BEI M JIMYHBIX ITIOAXO0J0B K BBCACHU HOBHBIX IOHSATHH;
oopo as oaxoao CACHHUIO OCHO (0] )

*hopMUpPOBAaHHUEM CUCTEMBbl YUCOHBIX 3afaHUi, oOecreunBaronux 3hPeKTUBHOE
OCYIIIECTBIICHUE BHIOPAHHBIX IEIEBBIX YCTAHOBOK;

*00O0TaIIeHUEM CIIEKTpa CTUJICH yueOHOM AEesTETbHOCTH 3a CUET COIIACOBaHUS C
BEIYIIUMHU JICSITEILHOCTHBIMU XapaKTEPUCTUKAMU BHIOPAHHON CIHEIUATIBHOCTH.

HpO(i)I/IJILHaSI COCTaBIOIIaA OTPaAXKacCTCsA B Tpe6OBaHI/IHX K TIIOAT'OTOBKC
O6yIIaIOIHI/IXCSI B 4aCTH.:

*00IIell CUCTEMBbl 3HAHUW: COJEP)KATEIbHbIE MPHUMEPHl  HCIOJIb30BAHUS
MaTeMaTUYECKHUX UAEH U METOJ0B B IPO(PECCHOHATILHOM IESATEIbHOCTH;

*YMEHMI: pa3iuyue B YpOBHE TPeOOBaHM K CJIOKHOCTH NPUMEHSIEMBIX
aJITOPUTMOB;

*IPAKTUYECKOTO  HCIOJb30BAHUS  MPUOOPETEHHBIX 3HAHUM W YMEHUM:
WHAMBUAYAIBHOTO y4e€OHOrO OIBbITa B MOCTPOEHUU MaTEeMaTHYECKHUX MOJENel,
BBITIOJTHEHNUH UCCIIEI0BATENILCKUX ITPOCKTOB.

Takum o0Opa3zoM, peanuzanus COAEpXKaHUs YUYEOHOU AUCIUIUIMHBI OPUEHTUPYET
Ha TPUOPUTETHYIO POJIb MPOIECCYaTbHBIX XapaKTEPUCTHK ydeOHON paboThI,
3aBUCSIIMX OT NMpoduiia npodeccCuoHaabHOTO 00pa30BaHUs, MOJIYUYEHUS OIbITA
MCIIOJIb30BAaHUsI MAaTEMATUKU B COAEPKATEIbHBIX U MPO(HECCUOHATFHO 3HAYNMBIX
CUTYyallMsIX 1O CpPaBHEHUIO C (HOPMaAIbHO-YPOBHEBBIMH PE3YyJbTaTUBHBIMU
xapakTepuctukamu o0ydenusi. Cojepkanue yueOHOW JUCITUTUTMHBI pa3paboTaHo
B COOTBETCTBHM C OCHOBHBIMH COJCPXKATEIbHBIMH JIMHUSAMHU OOy4YeHUs
MaTeMaTHKe:

sayireOpanyeckasl JMHUS, BKIIOYAIOINIAsl CHCTEMATHU3AIlMI0 CBEJCHUN O YHCIIAX;
M3yUYCeHHE HOBBIX U OOOOIIEHHE paHee H3YyUYCHHBIX omepanuii (BO3BEICHHE B
CTENEHb, W3BJICYCHUE KOPHSA, Jorapu(pMUpOBaHUE, CHHYC, KOCHUHYC, TAHTEHC,
KOTAHT€HC U 0OpaTHBIC K HUM); U3YUYE€HHE HOBBIX BUIOB YHCIOBBIX BhIpOXXCHUHN U
(GbopMyI; COBEPILIEHCTBOBAHKE MPAKTHUECKUX HABBIKOB M BBIYUCIUTEIbHON



KyJbTYphl, PacIIMPEHHE W COBEPIIEHCTBOBAHUE ajreOpanvyeckoro ammnapara,
c(OPMHUPOBAHHOTO B OCHOBHOW IIKOJIe, W €ro MPUMEHEHHWE K PEHICHUIO
MaTeMaTUYECKUX U MPUKIAJIHBIX 33/1a4;

*TEOPETUKO-(QYHKIIMOHAJIbHAS  JIMHUS, BKJIIOYAKONIAs CHCTEMATHU3alMI0 U
paciMpeHne cBeleHUui 0 (PyHKIHMAX, COBEPIICHCTBOBAHUE TpaPUUECKUX YMEHHUIA;
3HAKOMCTBO C OCHOBHBIMH HJCSIMM M METOJAAMH MAaTEMAaTHYECKOTO AaHAJIN3a B
o0beMe, MO3BOJSIIOLIEM HCCIEAOBaTh 3JE€MEHTapHble (YHKIMM W pelaTh
npocTeiire reoMeTpudeckue, GU3NIeCcKue u Ipyrue NpuKIaaHble 3a1a4u;

*JINHUSI YPAaBHEHUN UM HEPABEHCTB, OCHOBAHHAs HAa MOCTPOCHUH U UCCIEIOBAaHUU
MaTeMaTUYECKUX MOJENEH, NepeceKarmascs ¢ aareOpandyeckol U TEOPETHKO-
(YHKIMOHATBHOW JIMHUAMM M BKJIIOYAIOIIAs Pa3BUTHE M COBEPUICHCTBOBAHHWE
TEXHUKH aireOpandeckux IMpeoOpa3oBaHUN IS PEIICHUS  ypaBHEHU,
HEPAaBEHCTB M CHUCTEM; (DOPMHPOBAHHE CIIOCOOHOCTH CTPOUTH M HCCIEIOBATH
MPOCTENIIINEe MAaTEMaTUYECKUE MOJICNIH MPU PEIICHUH MPUKIAIHBIX 3a/1a4, 3a71a4
U3 CMEXKHBIX U CIIEIIMATIbHBIX JTUCIUTLINH;

*TeOMETpPUYCCKAsT JIMHUS, BKIIOYAIOIAs  HATJIAAHBIC TPEACTAaBICHUS O
MIPOCTPAHCTBEHHBIX (UTYpaX M U3YYCHHE HUX CBOMCTB, (GOpMHUpPOBAHUE U
pa3BUTHE MIPOCTPAHCTBEHHOTO BOOOpaKEHMUS, pa3BuTHE croco0oB
T€OMETPUYECKUX HM3MEPEHUHN, KOOPAMHATHOTO U BEKTOPHOTO METOJIOB IS
pelIeHUs] MaTEMaTUYECKUX U MPUKIIAIHBIX 3a/1a4;

*CTOXaCTHYECKas JIMHUS, OCHOBaHHAs Ha Pa3BUTUU KOMOWHATOPHBIX YMEHUH,
MPEACTaBICHUM 0 BEPOSITHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSAX
OKPY’KaIOLIEr0 MUPA.

N3yuenune oO6meoOpa3oBaTeIbHOM  yuyeOHOW  AUCHUILIMHBI  «MaremaTukay
3aBepIIaeTcs TIMOJBEJEHWEM UTOroB B  (opMmMe »HK3aMeHa B  paMKax
MIPOMEXKYTOUHOM aTTeCTalluu CTYJIEHTOB B mpolecce ocBoeHus ocHoBHOM OIIOIT
CIIO ¢ momyyeHueM cpeHero oo1ero oopa3oBaHUMU.



1.2 MECTO YUYEBHOM JUCHOUIIJINHBI B YYEEHOM ILJIAHE

YueOHnas aucuuiuinHa «MaTtematukay SBISETCS y4€OHBIM NMPEAMETOM
o0s13aTenbHOM penMeTHOM obnactn «MaTtemaruka u nuadopmartukay OI'OC
cpenHero oobuiero oopazoBanusi. B TexHukyme, peanusyronem
00pa30BaTeNbHyI0 MPOrpaMMy CpeIHEro o0Iero oopa3oBaHus B Mpeneaax
ocBoenusi OIIOIT CIIO na 6a3e ocHOBHOTO 00111er0 00pa3oBaHus, yueOHas
auciuIuinHa « MareMaTrkay U3ydaeTcsi B 00111e00pa30BaTeIbHOM IIUKIIE
yuebnoro minana OITOIT CIIO na 6a3e ocHoBHOTO 0011ero oOpa3zoBanus. B
yueOHbIx mnanax [IIICC3 mucnuminza «MareMaTrukay BXOJAUT B COCTAB OOIIMX
0011e00pa30BaTENbHBIX YUEOHBIX TUCHUILINH, POPMUPYEMBIX U3 00513aTE€IbHBIX
npeaMetHbix oonacteid ®I'OC cpennero ooiiero 0opa3zoBanusl, s
crneunabHOCTH 23.02.06 « TexHnueckas SKCIUTyaTaius MoABUKHOTO COCTaBa

JKCJIC3HBIX JOPOI».



1.3 PE3YJBTATBI OCBOEHUSA YYEFHOM JUCIUIIIAHBI

OcBoenune comepkaHusi y4eOHOW IUCIUIUIMHBI «MaTtemaTuka» oOecrednBaeT
NOCTHKEHUE CTYAEHTAMHU CIICIYIOINX PE3YIbTATOB:

¢ JMYHOCTHBIX:

— c(hOpMHUPOBAHHOCThH MPEJICTABIICHUN O MaTEMaTUKE KaK YHUBEPCAIHHOM SI3bIKE
HAaYKH, CpEJICTBE MOJCIMPOBAHUS SIBJICHUA M NPOLECCOB, UAECAX U METOHAX
MaTeMaTHUKH;

— NOHMMAaHHE 3HAYMMOCTH MAaTEMAaTHUKU Ul HAay4HO-TEXHMUYECKOIO Iporpecca,
c(hOpMHUPOBAHHOCTh OTHOILLIEHHUSI K MaTEMAaTUKE KaK K 4acTH OOIEYEI0BEUECKON
KYJBTYpbl 4Y€pe3 3HAaKOMCTBO C MCTOPUEH DPa3BUTUA MATEMaTUKH, IBOJIOLMEH
MaTeMaTUYECKUX HUJIEH;

— pa3BUTHE JIOTUYECKOTO MBINIJICHUS, MPOCTPAHCTBEHHOTO BOOOPaKECHHSI,
AITOPUTMUYECKOM  KYJIbTYpbl, KPUTUYHOCTH  MBIIUICHUS Ha  ypPOBHE,
HeoOXoauMoM it Oyaymiedl  npodeccuoHanbHOM — NESITENBHOCTH, IS
MIPOJIOJDKEHUS 00pa30BaHUs U caMOOOPa30BaHUS;

— OBJIAQJCHUE MATEMAaTUYECKUMU 3HAHUSIMU W yMEHUSIMU, HEOOXOJUMBIMU B
MOBCETHEBHON KM3HU, JUIsI OCBOCHHUSI CMEXKHBIX ECTECTBEHHO - HAy4YHBIX
TUCITUIUIMH M JUCHUIUIMH  MPOGECCHOHANBHOTO IMKJIA, IS TOJTYYCHUS
oOpazoBaHusi B 00JacTsAx, HE TPEOYIOUIUX YIUIYOJICHHOW MaTeMaTH4YeCKON
MOJATOTOBKU;

— FOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO,
Ha TPOTSHKEHUWU BCEW KU3HM, CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHUI0 KaK YCIOBUIO YCIEHIHON MpodeCCHOHAIBHOM M OOIIECTBEHHOU
NEeSTETHbHOCTH;

— TOTOBHOCTH M CITOCOOHOCTH K CAMOCTOSITEIIbHOM TBOPYECKON U OTBETCTBEHHOM
NEATEIBbHOCTH;

— TOTOBHOCTb K KOJJICKTUBHOHM paboTe, COTPYIHHYECTBY CO CBEPCTHHKAMH B
oOpa3zoBarenbHOM, OOIIECTBEHHO  IMOJIC3HOW,  Y4eOHO-HCCIE0BATEIHCKOM,
MIPOSKTHOM M IPYTHX BUAAX ACSITCILHOCTH;

— OTHOIIICHHE K MPO(PECCHOHAIBHOMN JIEATEIbHOCTH KaK BO3MOKHOCTH y4acTHS B
pEIICHNN JIMYHBIX, OOIIECTBEHHBIX, T'OCYJAPCTBEHHBIX, OOIIECHAITMOHATLHBIX
mpooJem;

* MCTAIPCAMCTHDBIX:



— YMEHHUE CaMOCTOSATENIBHO ONPENEIATh LEIU ACATEIbHOCTU U COCTABIATH IUIAHBI
NEATEIbHOCTH;  CaMOCTOSATEJIBHO  OCYLIECTBIIATb,  KOHTPOJIUPOBATbH M
KOPPEKTUPOBATh [JEATEIIBHOCTD, HUCIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JNOCTHKEHUS IIOCTABJICHHBIX LEJIEW W pEeAIM3aldyd IUIAHOB JESATEIbHOCTH,
BBIOMpATh YCIEIIHBIE CTPATETUN B PA3IIUYHBIX CUTYAIHIX;

— YyMEHHE NpPOAYKTUBHO OOINAThCS W B3aUMOJCHCTBOBaTH B IpOILECCe
COBMECTHON  JI€ATENbHOCTH, YYMUTHIBATh TMO3HUIHUUA JAPYTUX  YYaCTHHUKOB
AesITeNbHOCTH, 3P(HEKTUBHO pa3pemaTb KOHQIUKTHL;

— BIaJCHHE HaBBIKAMU II03HABATEIIFHOW, Y4eOHO-HCCIIEOBATENLCKON U
MIPOEKTHOM JEATENbHOCTH, HABBIKAMH pa3pelieHHs] MpoOJieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS MPaKTUYECKHX
3a/1a4, MPUMEHEHUIO Pa3JIMYHbIX METOIOB MIO3HAHNUS;

— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOATEIbHOM HMH(POPMALMOHHO-
MO3HABATEJIbHOM  JEATEIbHOCTH, BKJIOYas YMEHHUE OPUEHTUPOBATHCS B
pa3aMuYHBIX ~ MCTOYHHMKAX  WH(pOpMalWW,  KPUTUYECKM  OLEHUBATh U
UHTEPIPETUPOBATH UH(POPMALINIO, TOJTYyYaEMYIO U3 PA3IUYHBIX HICTOYHHUKOB;

— BJIAACHHUC SA3BIKOBBIMHU CPCACTBAMH: YMCHUC SACHO, JIOTUYHO M TOYHO H3JIararb
CBOIO TOYKY 3PCHUA, HCIIOJIb30BaATh dAACKBATHBIC SI3bIKOBLIC CPEACTBA,

— BJIIAaACHHC HaBbBIKaMH MO3HABATEILHOU pe(l)HeKCI/II/I Kak OCO3HaHUuA
COBCPIIACMBIX HCﬁCTBHﬁ U  MBICIIMTCIIBHBIX IIPOOECCOB, HX PE3IYJILTATOB U
OCHOBHHHIZ, I'paHuI] CBOCTO 3HAHNA U HC3HAHHWA, HOBBIX IIO3HABATCIIbHBIX 3a/1a4 U
CPCACTB OJIAd UX JOCTHUIKCHUA,

— LEJEYCTPEMIICHHOCTh B IOMCKAX U MPHUHITUHU PELICHUI, COOOPa3UTEIbHOCTh U
UHTYULMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX TPEJCTABICHUN; CIIOCOOHOCTH
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

* IpCAMCTHBIX:

— c(pOpMUPOBAHHOCTh TPEJCTABICHUNA O MAaTeMAaTHKE KaK YacTH MHUPOBOU
KyJbTYypbl W MECT€ MaTeMaTHUKU B COBPEMEHHOW IMBWIM3ALMM, CIIOCO0aX
OTIMCAHUS SIBJICHUH peaJbHOI0 MUpPa HA MAaTEMAaTHYECKOM SI3BIKE;

— c(OpMHUPOBAHHOCTh NPEACTABICHUM O MATEMATHYECKUX IOHATHUIX Kak
BOKHEUIIIMX MATEeMaTUYECKUX MOJIEIISIX, MO3BOJAIOIIUX OIMUCHIBATH M M3Yy4aTh
pa3HbIE TPOLIECCHl W SIBJIICHUS; NOHUMAHUE BO3MOYKHOCTH aKCHOMAaTHUYECKOTO
MMOCTPOEHUSI MATEMATUYECKUX TECOPUH;

— BJIIaACHHUC MCTOAAMH JO0Ka3aTCJIbCTB MW aJIrOpUTMOB PCHICHHA, YMCHHUC HX
IMPUMCHATDH, IIPOBOAUTDL AOKA3aTCIBbHBIC PACCYKACHUA B XOAC PCUICHUA 3a/1a4;

10



— BIAJICHUE CTaHAAPTHBIMM TpUEMaMU  PEIIEHUS  PalMOHAIBHBIX U
WppPAlMOHANBHBIX,  ITOKA3aTEIbHBIX,  CTEHEHHBIX,  TPUTOHOMETPUUYECKUX
YPAaBHEHHUI M HEPABEHCTB, UX CUCTEM; HUCIIOJb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX
porpaMM, B TOM YHCJIE€ JJIsI MTOMCKA MyTH PELICHHUS U WIUTFOCTPALMU PEIICHUS
YPAaBHEHUI U HEPABEHCTB;

— c(hopMupOBaHHOCTD MPEACTABICHUI 00 OCHOBHBIX MOHATHUSIX MaTEeMAaTUYECKOIO
aHAJIN3a W MX CBOMCTBAaX, BJAJCHHE YMEHUEM XapaKTEpPU30BaTh IOBEIACHUE
(GyHKUMIA, HMCMOIB30BAHME TOMYUYCHHBIX 3HAHUM JMJi OINUCAaHUA W aHaIM3a
pEAbHBIX 3aBUCHUMOCTEN;

— BIAQJCHUE OCHOBHBIMM IMOHATUSAMH O IUIOCKUX W HPOCTPAHCTBEHHBIX
reOMETpUYECKUX (urypax, HUX OCHOBHBIX CBONCTBax; C(HOPMUPOBAHHOCTH
YMEHHsI pacro3HaBaTh IeOMETpUUYECKHe (PUTyphl Ha uYepTekax, MOJENIAX U B
peasbHOM MHpE; NPUMEHEHUE HM3YyYEHHBIX CBOMCTB I'€OMETPUYECKUX (PUTYD H
bopMynl 1 pelieHHs TeOMETPUYECKUX 3aJad M 334ady C IPaKTHYECKUM
COJIEp)KaHUEM;

— c(opMUPOBaHHOCTh MPEACTABICHUN O MpPOLIECCAX W SBICHUSAX, HMEIOUIUX
BEPOSATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJIbHOM MUDE,
OCHOBHBIX IOHATHUAX 3JIEMEHTAPHOW TEOPUU BEPOSATHOCTEW; YMEHUM HAXOIUTh U
OLICHUBATh BEPOSITHOCTH HACTYIUIEHHS COOBITUH B NMPOCTEHIIMX MPAKTHYECKUX
CUTYyalsAX U OCHOBHBIE XapAKTEPUCTUKU CIIyYalHbIX BEJINYUH;

— BJIAJACHUC HABBIKAMH HCIIOJIB30BAHHA I'OTOBLIX KOMIIBIOTCPHBIX IIPOrpaMM IIpU
PCUICHUHN 3aaa4.

11



2. COIEP)KAHHUE YUYEBHOM JUCIHHAIIJINHBI
BBenenue

MareMaTrka B HayKe, TEXHUKE, SJKOHOMHUKE, HHHOPMAIIMOHHBIX TEXHOJOTUSIX H
MpaKTHUECKON JeaTenbHOCTH. lleam W 3amaun W3ydeHUss MaTEeMaTUKU TpU
ocBoeHnu crnenuaibHocTeil CIIO.

2.1 AVITEBPA
Pa3BuTrHe NOHATHS 0 YUCIIE

lenbie u panuoHanbHble uMcia. JledicTButenbHbie uwucna. [IpubnuxeHHbIE
BBIYHCJICHUSI.

KommuekcHsie uncna.
Kopuu, crenenu u jorapupmsi

Kopuu u crenmenn. KopHu HaTypanbHOM CTENEHH M3 YUCIa M UX CBOMCTBA.
CreneHn C panMOHAJIBHBIMM IIOKa3aTelsiMM, WX cBolcrBa. CreneHn ¢
JNEUCTBUTEIBHBIMU MOKa3arensiMu. (CBoOWCTBA CTENEHU C JIEUCTBUTEIBHBIM
IIOKA3aTEeJIEM.

Jlorapupm. Jlorapupm umcaa. OcHOBHOE JOrapu(pMUYECKOE TOXKIECTBO.
Hecstuunble U HaTypaidbHbie Jorapudmel. [IpaBuna nerictBuii ¢ jgorapudmMamu.
IIepexor K HOBOMY OCHOBAHHUIO.

IIpeoOpa3zoBanue ajredpanyecKux BbIPAKeHUH. [IpeoOpazoBanue
PalMOHAIBHBIX,  HUPPALMOHAJIBHBIX, CTENEHHBIX,  IOKAa3aTeJIbHBIX U
Jorapu(pMHUUECKUX BbIPAXKEHUH.

IIpakTHyeckue 3aHATHS

Apudmernueckue NEUCTBUS HAJ YUCIAMHU, HAXO0XKICHHE MPUOIMKEHHBIX
3HAUYCHUNW BEJIMYMH W  TOTPEIIHOCTeH  BBIYMCICHHMA (abCOMIOTHON U
OTHOCUTEJIbHOM), CpaBHEHNE YMCIIOBBIX BBIPAXKEHUH.

Bpruncnenne u cpaBHEHHME KOpHEU. BBINIOJHEHHE pacyeToB € paJvKajaMH.
Pemienne uppauMOHaIBHBIX ypaBHEHUMH. HaxoxkaeHue 3HAYEHUN CTENEHEU C
palnoHaibHBIMU  MOKazareiasiMu. CpaBHenue creneneid. [IpeoOpazoBanus
BBIPAKCHUHN, COIEpKAIMX CTENEHU. PelieHue IMoKa3arenbHbIX YpPaBHECHUU.
Pemenne mnpukimamaeix 3amad.  Haxoxkaenwe 3HadeHuWd Jorapudma 10
IIPOM3BOJIBHOMY OCHOBaHHIO. [lepexon OT OZHOrO OCHOBaHUA K APYromy.
Boruucnenue u cpaBaenue jorapudmos. JlorapudpmMupoBanue u NOTEHIIMPOBAHUE
BhIpakeHnd. [IpuOmkeHHbIE BBIUYMCICHUS W PEHICHUS TPHUKIAIHBIX 3a7ad.
Pemenne norapudmMuueckux ypaBHEHHIA.
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OCHOBBI TPUTOHOMETPUU
OcHOBHBIEC TOHATHSA

Panuannas Mepa yrna. BpamarensHoe nsuxkenue. CHUHYC, KOCUHYC, TAHTE€HC U
KOTaHreHc 4ucyia. OCHOBHBIE TPUIOHOMETpPUYECKHE ToxzaectBa  DPopMyiisl
npuBeneHuss. opMyisl cinoxenus. Popmysl yaBoeHUus: PopMyIibl MOJTOBHHHOTO
yrna. [IpeoOpa3oBaHusi NPOCTEMIINX TPUTOHOMETPUYECKUX  BBIPAKECHUU.
[IpeoOpa3oBaHre CyMMbl TPUTOHOMETPUUECKHX (PYHKIMH B IPOU3BEICHUE U
NPOU3BENECHUSI B CyMMYy. BbIpakeHHE TPUTOHOMETPHUUECKHX (YHKUIUN dYepes
TAHI€HC T[IOJOBUHHOIO AapryMeHTa. TpUIrOHOMETPpUYECKHE YpPAaBHEHHUS W
HepaBeHCTBa lIpocreiimme TpuroHomerpudeckue ypaBHeHus. lIpocreiimme
TPUTOHOMETpHUUECKHE HepaBeHCTBA. OOpaTHbIE TPUTOHOMETPUUECKUE (DYHKIIUU.
ApKCHHYC, apKKOCHHYC, apKTaHI'€HC.

IIpakTHUyeckue 3aHATHS

PannanHplil MeTON WM3MEpPEHHs YIJIOB BPAIIEHUS W CBSI3b C I'PATAYCHOM MEPOU.
OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKJIECTBA, (POPMYJIbI CIOKEHUS, YIBOCHHUS,
npeoOpa3oBaHUE€ CYMMbl TPUTOHOMETPHUUYECKMX (PYHKIUMNA B MPOU3BEACHHUE,
peoOpa3oBaHuEe TPOU3BEACHHUS TPUTOHOMETPUYECKUX (QYHKIUH B CyMMYy.
[Ipocreiillive TPUTOHOMETPUYECKUE YpaBHEHUS M HepaBeHCTBAa. OOpaTHbIE
TPUTOHOMETPHUUECKHE (PYHKIMU: aPKCUHYC, ApPKKOCUHYC, APKTaHT €HC.

®YHKIUU, UX CBOUCTBA U I'PAOUKU

@Oynknuu. O0nacTe omnpenereH!s 1 MHOKECTBO 3HAUYCHM; rpaduK (PyHKIUH,
nocTpoeHue rpadukoB GyHKIINMA, 3aIaHHBIX PA3THYHBIMH CTIOCOOAMH.

CgoiictBa pyHKuMU. MOHOTOHHOCTh, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTb,
MepPUOINYHOCTh. [IpoMexXyTkM BO3pacTaHuss M YObIBaHMs, HAWOOJbIIEE U
HavMEHbIIIee 3HAYCHUsS, TOUKH JIKCcTpeMmyMa. ['paduueckass WHTEpIpeTaIus.
[Tpumeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEH B PEATbHBIX MPOIECCaX U SIBICHUSIX.
Apudmernueckne  omeparuu  Hag  QyHKiusamua.  CrnoxkHas — QyHKIUS
(xommo3uttus). [loHsiTHE O HEMPEPHIBHOCTH (HYHKITUU.

Ooparnble ¢pynknun. OO6iacTh onpeAeieHuss U 00JacTh 3HAYEHUM OOpaTHOMU
¢dbynkuun. ['paduk oObpaTHOM QyHKIHY.

CrereHHble, TMOKa3aTeIbHBIC, JOTapU(PMUUYSCKHE W  TPUTOHOMETPUUYCCKUC
¢bynkuun. OOpatHble TpUroHOMeTpuueckne (QpyHkiuu. OnpeneneHus: GyHKIIUH,
ux cBoiicTBa u rpaduku. [Ipeodpazoanus rpadukos. [lapamnenbHbIi epeHoc,
CUMMETpPHSI OTHOCUTEIHPHO OCEH KOOPAMHAT U CUMMETPHsI OTHOCUTEIIPHO Havasa
KOOPAWHAT, CHMMETPHsI OTHOCUTEIILHO TIPSIMONH Y = X, PAaCTSHKCHHE M CXKATHE
BIIOJIb OCEH KOOP/AMHAT.
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IIpakTH4eckue 3aHATHS

[Ipumepsl 3aBUCHUMOCTEH MEXIYy IEPEMEHHBIMH B pEalbHBIX IpoIeccax H3
CMEXHBIX TuctuiuivH. Onpenenenne pyHkuuid. [loctpoenue u ureHue rpadpukoB
¢bynkmuit. UccnenoBanue @ynkuun. CBOHCTBAa JIMHEHHOW, KBaJpaTHUYHOM,
KyCOYHO-TMHEHMHOW ©  JIpoOHO-muHeWHOW  (ynkumit. HempepbiBHBIE
nepuoanyeckue GyHkuuu. CBoNCTBa U TpaduKy CHHYCa, KOCUHYCA, TAHI'€HCA U
kotanrenca.  OOpatnple  ¢yHkumnm uw  ux  rpapuku.  OOpaTHbIC
TpuroHomerpudeckue  ¢yHknuu. IIpeobpazoBanuss rpaduka  GyHKIHUH.
[apmonnueckue  koneOanusa.  [lpuxmamueie  3amauu.  Iloka3aTtenbHele,
norapu(pMUUYECKHE, TPUTOHOMETPUYECKUE YPAaBHEHHSI U HEPABEHCTBA.

2.2 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IlocaenoBarebHOCTH. CriocoOsbl 3aJaHusA n CBOMCTBA YHCJIOBBIX

MOCJIEI0BATEIBbHOCTEM. [TonsiTne 0 npenene  MOCJeI0BATEIbHOCTH.
CymiecTBoBaHHE TMpefiela MOHOTOHHOM OrpaHWUYEHHOW IOCIEA0BATEIbHOCTH.
CymMmupoBaHue MOCIIEIOBATEILHOCTEM. beckoneuno yOBIBaroIIast

reoOMCTPpHUUICCKas IMPOrpeCcCusd u €€ Cymma.

IIpousBoanasi. [lonsitue o mnpou3BOAHOM (GYHKIMU, €€ TEOMETPUUECKHN U
¢u3nyeckuil  CMbICI. YpaBHEHHE KacaTeabHOM K Tpaduky (QPyHKUIHUU.
IIponsBonHblE CYMMBI, pPa3HOCTH, MpPOU3BEICHMs, dacTHble. [Ipom3BoaHbIE
OCHOBHBIX  dJeMeHTapHbIXx  (QyHkiui. [IpuMeHeHne  TIPOM3ZBOMHONW K
UCCIeI0BaHUI0 (PYHKIIMI M mocTpoeHuto rpadukoB. [IpousBogHbie oOpaTHOU
GbyHKIMKA U KoMIO3uIUK QyHKIuu. [Ipumepsl HCTIOIB30BaHMs TPOU3BOHON JIJIst
HaxXOKJCHUS HAWIy4dlllero pEIIeHUus B MNPUKIAJHBIX 3adadax. Bropas
MIPOU3BOIHAS, €€ TeOMETPUUECKUI 1 Pu3nueckuii cmbici. HaxoxkaeHue ckopoctu
JUTSI TIpoIiecca, 3ajaHHOTO (opMyJIoN U TpaduKom.

IlepBooOpa3nass u uHTerpaj. lIpuMmeHeHHe OIpPENENEeHHOTO WHTErpana i
HAXOXJCHUS IUIOIIAJN KpHUBOJIMHENMHOM Tpaneunn. Popmyna HeroToHa—
Jleitoruma. [Ipumepsl mpuMeHeHUsI UHTETpasia B (PU3KUKE ¥ TEOMETPHH.

IIpakTHYyeckue 3aHATHS

YucnoBas moCiaea0BaTENbHOCTh, CIIOCOOBI €€ 3aJaHus, BBIYMCICHUS YJICHOB
nocienoBareabHocT. [Ipenen mocnemoBaTenbHOCTU. becKOHEUHO YOBIBaromas
reoMmeTpuueckas rnporpeccusd. [Ipon3BoHas: MEXaHUYECKUM U T€OMETPUYECKUN
CMBICJ TIPOM3BOJHON. YpaBHEHHE KacaTeiabHOW B oOmieM Buzae. IlpaBunma u
dbopmynel  auddepeHupoBaHus, Ta0NWIA MPOW3BOIAHBIX  DJIEMEHTAPHBIX
¢dbyukuit. MccnenoBanue (yHKIMKM C MOMOIIBIO Mpou3BogaHOM. HaxoxneHue
HanOOJIBIIEro, HAMMEHBINETO 3HAYCHHSI U IKCTPEMATIbHBIX 3HAYCHUN (DYHKITHH.
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Nurerpan u mnepBooOpasnas. Teopema Hprorona—IJleitonuna. Ilpumenenue
MHTErpaja K BBIYMCICHUIO (U3MYECKUX BETMYUH U IUIOIIA/IEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHsT M CHCTeMbl YypaBHeHHMi. PalyoHalbHBIC, HppaIMOHAIBHEIC,
MOKAa3aTeJIbHBIC U TPUTOHOMETPHUECKUE YPABHEHHSI M CUCTEMBI. PaBHOCHIIBHOCTH
ypaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHBIE TIPUEMBI UX PEIICHHS (Pa3IOKCHHE
Ha MHOJKHTEJIIM, BBEJICHHC HOBBIX HEHU3BECTHBIX, IOJICTAHOBKA, rpadUyCCKUi
METO.).

HepaBeHCTBa. PaHI/IOHaJ'IBHBIC, HppaluOHAJIBHBIC, ITOKAa3aTCJIbHBIC u
TPUT'OHOMCTPUICCKHUEC HCPABCHCTBA. OcHOBHBIE IIPHUEMbI UX PCUICHM.

HUcnonb3oBanue cBOMCTB U rpa@puMKoB PYHKUMUA NP PeLICHUH YPABHEHUN U
HepaBeHCTB. MeTon nHTEepBaioB. M300paxkeHne Ha KOOPAMHATHOW IIOCKOCTU
MHOKECTBA PELICHUN YPABHEHUN W HEPABEHCTB C JABYMs MEPEMEHHBIMU U HUX
CUCTEM.

Ilpukiaagnsie 3apaun. [IppuMeHeHHEe MaTEMaTUYECKUX METOAOB Ul PELICHHUS
colepKaTeNbHBIX 3a/lad W3 Pa3jM4YHbIX OOJacTel HayKh M MPAKTUKH.
NHTtepniperanys pe3ynbTraTa, y4eT peaJbHbIX OTPAaHUYEHUN.

IIpakTHUyeckue 3aHATHS
Kopnu ypaBHenuii. PaBHocuiibHOCTh ypaBHeHMil. [IpeoOpa3oBanue ypaBHEHUN.
OcCHOBHBIE NTPUEMBI PELIEHNS YPAaBHEHUH. PellieHne cucTeM ypaBHEHHUM.

Hcnonb3oBaHne CBOMCTB M Tpa@UKOB (PYHKUMW AJi1 pEIICHUS YpaBHEHUH u
HEPaBEHCTB.

2.3 KOMBUHATOPUKA, CTATUCTHUKA U TEOPHUSI
BEPOSITHOCTEN

DJieMeHTbl KOMOMHATOPUKU. OCHOBHBIE MOHATHSI KOMOMHATOPUKH. 3aJayl Ha
MOJICYET YHUCJIa PA3MENICHUN, MEPECTAHOBOK, coueTaHWi. PemieHune 3amay Ha
nepebop BapuantoB. dopmyna O6mHoma Heiorona. CBoiicTBa OMHOMHUHAIBHBIX
koapduimento. Tpeyronbauk I[lackans. DneMeHTb TEOPUH BEPOATHOCTEH.
CoObiTHE, BEpOSATHOCTb COOBITHS, CJOXEHHE W YMHOXKEHHE BEPOSTHOCTEH.
[TonsiTue 0 HE3aBUCUMOCTH COOBITHH. JIUCKpeTHasi ciydaiiHas BEJIMYMHA, 3aKOH
ee pacnpeneneHud. UYucioBble XAPAKTEPUCTUKU JUCKPETHOW  CIIyYaWHOU
BennuuHbl. [loHsATHE 0 3aKOHE OOBIINX YUCEIL.

DJIeMeHThbl MaTeMaTH4YeCKOH cTaTUCTHKM. [IpeacTaBneHrue NaHHBIX (TAOJIMIIBI,
auarpaMmbl, Tpaduku), TeHepajdbHas COBOKYIMHOCTh, BBIOOpKA, CpeIHEe
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apI/I(bMeTI/I‘{€CKO€, MEIUaHa. [Tonsitue o 3aJgadax MaTEMaTUYE€CKOW CTATUCTHUKH.
Pemenne IMPAKTUYCCKHX 3aaa4 C IPUMCHCHUECM BCPOATHOCTHBIX METOJO0B.

HpaKanecmle 3aHATHUA

HcTtopust pa3BuTHs KOMOWHATOPUKU, TEOPUU BEPOSITHOCTEH U CTAaTUCTUKU U MX
pOJIb B Ppa3NUYHBIX cdepax YeIOBEUYECKONW >KMU3HENesATeNbHOCTH. [IpaBuma
KOMOMHaTOpuKH. PemeHne koMOMHATOpPHBIX 3ajad. Pa3melieHusi, coueTanus u
nepectaHoBKU. bunoMm Herotona u tpeyronsnuk [lackans. [Ipuknanubie 3amaqm.
Kitaccuueckoe onpenesneHue BEpOSTHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOpEMaA O
CyMME BeposATHOCTEW. Bbruncienne BeposTHocTel. Ilpukimansele 3amadn.
[IpeacraBnenne YncaOBbIX AaHHBIX. [IpuKIiIaiHbIE 3a0a4H.

24 T'EOMETPUSA
IIpsiMmble ¥ IVIOCKOCTH B NIPOCTPAHCTBE.

B3anmHOoe pacnonoxeHue ABYyX MNpsAMBIX B IpocrpaHcTse. [lapaiiensHOCTb
npamonn u 1ockoctu. [lapamnenbHoCTh TIOCKOCTEN. IlepneHIUKyIsIpHOCTD
IPSAMONA U IUIOCKOCTH. [leprneHnuKyisip U HakJIOHHAs. YTOJI MEXAY NPSIMON U
IIJIOCKOCTBIO. JByrpanHbIi yIoJL. Yron MEXKIY IIJIOCKOCTSIMM.
[leprieHIUKYISIPHOCTh JABYX IUTIOCKOCTEH. ['eomerpuyeckue mnpeoOpa3oBaHuUs
IIPOCTPAHCTBA: MAPAJIEIbHBINA MIEPEHOC, CUMMETPUSI OTHOCHUTENIBHO IUIOCKOCTH.
[TapamnenbHoe  mpoekTupoBanue. [lnomanas  OPTOTOHANBHOM  MPOEKIHM.
N3o0pakeHrne mpocTpaHCTBEeHHBIX (uryp. MHuororpannuku Bepumnbl, pebpa,
rpaHd  MHOrorpaHHuka. Paseprka. MHororpansuele yribl.  Beimykibie
MHOrorpaHHuku. Teopema Oiunepa. Ilpu3sma. Ilpsmas um HakJIOHHas nOpuU3Ma.
[IpaBunwHas nmpusma. [lapamnenenunen. Kyo6.

IInpamupma. IlpaBwibHas nupamuga. YcedeHHas nupamuja. Terpasup.
Cummerpun B KyOe, B apajuienenunene, B npusme u nupamujae. Cedenus kyoa,
nmpu3Mbl W nupamusl. lIpeacraBieHne O NPaBWIBHBIX MHOTOIPAHHUKAX
(TeTpanape, ky0e, OKTadIipe, A0JeKadAPe U UKOCAMAPE).

Tesra ¥ MOBEPXHOCTH BpaLlleHUs

Humuaap u  KoHyc. YcedeHHbll koHyc. OcHOBaHHE, BBICOTa, OOKOBas
MOBEPXHOCTh, OOpa3ytomasi, pas3BepTka. (OceBble CEUEHUsS U  CEYCHHS,
napauienbHbie ocHoBaHuto. [1lap u cdepa, ux ceuenus. KacarenbHas TI0CKOCTh

K cepe.
HN3MmepeHns: B reoMeTpuu

O6beM u ero usmepenue. MurerpanpHas Gopmyna oobema. dopmynsl oObema
Ky0a, TMPSMOYTrOJBHOTO TMapajuiefienumneaa, MOPU3Mbl, MHIHHApPA. DopMyIsl
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o0beMa nupamubl U KoHyca. Dopmynbl MIoMaAd MOBEPXHOCTENH LUIMHApPA U
koHyca. @opmyrsl 06beMa mapa u mwioniaau chepsl. [lomodue ten. OTHOMIEHUS
ioniaie NoBepXHOCTEN U 00bEMOB MOJOOHBIX TEJI.

KoopanHaTsl 1 BEeKTOPbBI

[IpssmoyrosibHast (nekapToBa) cUCTEMa KOOpAMHAT B mpocTpancTBe. Dopmyna
PACCTOSIHUS MEXTY ABYMs TOUKaMH. Y paBHEHHUSI CPepbl, TUIOCKOCTH U TPSIMOM.

Bekrtopsl. Moaynb Bektopa. PaBeHcTBO BekTOpoB. CII0)K€HME BEKTOPOB.
YMHOXEHME

BEKTOpa Ha yucio. Pa3znokeHre BEeKTOpa MO HAIpPABJICHHUSIM. YTOJ MEXIY ABYMs
BekTopaMu. lIpoekuus Bexkropa Ha ocbk. Koopamnatel Bekropa. CkanspHOE
MIpOU3BEJEHUE BEKTOPOB. Vcrnonb30BaHre KOOPAUHAT U BEKTOPOB MPU PELICHUN
MaTEeMaTHUYECKUX U MPUKIIAJHbBIX 3a]1a4.

HpaKTI/IquKHe 3aHATHUA

IIpyr3Haku B3aMMHOIO PpACIOJIOKEHUsS IPAMBIX. YTOJI MEXAY IPsSMBIMHU.
B3anmHO€e pacionoxeHue NpsMbIX U INIOCKOCTEN. [lepneHauKyap 1 HaKJIOHHAs
K IUIOCKOCTH. YTOJ MEXAY MNPsIMOM M IUIOCKOCTBIO. TeopeMbl O B3aMMHOM
PACIIONIOKEHUN NPSIMOM M IUIOCKOCTH. Teopema O Tpex MNEpIEeHAUKYIspax.
IIpr3Haku W CBOMCTBA MAPAUIEIABHBIX M TEPNEHAUKYISPHBIX ILIOCKOCTEM.
PaccTostHue OT TOYKM O IIOCKOCTH, OT NPSAMOM 10 IIJIOCKOCTH, PACCTOSTHUE
MEXKJy IUIOCKOCTSIMH, MEXKIYy CKPEUIMBAIOIIMMHUCS  NPSIMBIMH,  MEXIY
MPOU3BOJIBHBIMU (purypamu B mpocTpaHcTBe. llapamiensHoe npoekTHpoBaHUE U
€ro cBorcTBa. Teopema O IIOMEAA OPTOTOHAIBHON MPOEKIMHA MHOTOYTOJIbHHUKA.
B3aumHoe pacrnosio)keHue TNpOCTPaHCTBEHHbIX (uryp. PasznuuHble BHIBI
MHoOrorpaHHukoB. Mx wuzo0paxenus. CedeHus, pa3BEpPTKHM MHOTOTPAaHHHUKOB.
[Inmomane nmoBepxHOCTH. Buiabl cuMmeTpuil B mpocTpaHcTBE. CHMMETPHUS TN
BpallleHUs] 1 MHOTOTPAHHUKOB. BbryuciieHne mionianeid u o0beMoB. BekTopsi.
HenctBuss ¢ BekTropamu. JlekaproBa cuCTEMAa KOOPAMHAT B IIPOCTPAHCTBE.
VYpaBHEHHE OKPYKHOCTH, CQepbl, IUIOCKOCTH. PaccTosHue MexAy TOYKaMHu.
JIelicTBUSL C BEKTOpamu, 3aJaHHBIMH KoopAuHaTaMu. CKalipHOE NPOW3BEICHUE
BEKTOpPOB. BekTopHOE ypaBHEHME TMPSIMOM U IUIOCKOCTU. Mcmonb3oBaHue
BEKTOPOB IIPU 10KA3aTEIbCTBE TEOPEM CTEPEOMETPUH.

JInsi BHEAyIMTOPHBIX 3aHSATUM CTYJECHTaAM Hapsay C peHieHueM 3agad Hu
BBIMIOJIHEHUSA  IPAKTUYECKUX  3aJaHUM  MOXHO  MPEIJIOKUTh  TEMBI
UCCTIEIOBATENIbCKUX W pedepaTuBHBIX pPabOT, B KOTOPBIX BMECTO CEpUi
OTJEJIBHBIX MEJKHX 3a7a4 U YNPAKHEHUH MpEIaratoTcs CHOKETHBIE 3alaHus,
TpeOyromue JIUTETFHON pad0Thl B paMKaxX OJHON MAaTeMAaTHYECKOW CUTYAaIlHH.
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OTHU TEMBI MOT'yT OBITH KaK WHANBUAYAJIIBHBIMU 3dIaHUAMU, TaK U I'PYIITIOBBIMHA
JJIs1 COBMECTHOT'O BBITIOJTHCHHA UCCICIOBAHM .

3. TEMBI PE®EPATOB (JIOKJIATOB), UICCJEJOBATEJIbCKHX
MMPOEKTOB

1. HempepbiBHBIE APOOH.

. [IpuMeHeHue CI0KHBIX MPOLICHTOB B dKOHOMUUYECKUX pacueTax.
. [TapannenbHOE MPOEKTUPOBAHHUE.

. CpenHue 3Ha4YCHUS U UX IPUMEHEHNUE B CTATUCTHUKE.

. BexTopHO€ 3a/1aHN€e NPSMBIX U ITIOCKOCTENW B IPOCTPAHCTBE.
. CnoxeHue rapMOHUYECKUX KOJIeOaHu M.

. I'padmueckoe pelnieHue ypaBHEHU U HEPABEHCTB.

. HpaBI/IJ'IBHI)Ie U ITOJYIIPAaBUIbHBIC MHOT'OI'PAHHHKMH.

O o0 9 N n K=~ WD

. Konnueckue ceueHust u uX NpUMEHEHHUE B TEXHUKE.
10. Ionsitne nuddepeHImana u ero NPUIOKEHUS.
I'1. Cxembl MOBTOPHBIX UCTIBITAHUN bepHYJIIN.

12. UccnenoBanue ypaBHEHU U HEPABEHCTB C MApPAMETPOM.
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4. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIIUIIIMHBI

«MATEMATHUKA»

4.1. O0bem y4eOHOM TUCUMIIIMHBI U BUIbI Y4e0HOi1 padoThl (04HOE

oTIeJIeHHe)

Bupa yueOHoi1 padoThI

O0BLeM yacoB

MaxkcumanbHasi ydeOHasi HATpy3Ka (Bcero) 357
Oo0s3aTeIbHAA ayAUTOPHAA y4eOHAs HArpy3Ka (Bcero) 238
B TOM YHCJIE:

MpaKTUYECKHE padOoThI 110

KOHTPOJIbHBIE Pa0OTHI 16

KypcoBas paboTa (IpoeKT) (He MPeayCMOTPEHO)

CamocrosiTesibHas padoTa cTyJeHTa (BCero) 119
B TOM YHCIIE:

CamocTosiTenbHas paboTa HajJl KypcoBOil paboTol (TIPOEKTOM)
UccnenoBarenbckas paboTa 3
PaGota ¢ nunopmManmoHHBIMH UCTOYHUKAMU 31
PedeparuBnas pabota 7
PacuetHo-rpadguyeckas pabora 15
TBoOpueckue 3a1anus 22
[ToaroroBka npe3eHTalMOHHBIX MaTEPUAIOB 28
Cocrasiieaue Ta0u 8
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Coznanue Mozelel MpoCTPaHCTBEHHBIX (PUTYD 3)

ATTecTanuys no JUCHUIINHE DK3aMeH

20




5. TEMATUYECKHUM IIJIAH YUYEBHOMN JUCHUILIMHBI <MATEMATHUKA» IIO CHEIIUAJIBHOCTH: 23.02.06.

«Texnunueckasn IKRCIVIyaTallud MOABHIKHOI'0 COCTaBa KEJIEC3HBIX T0POI»

Ounoe OTACICHUC

KosinuecTBO ayIUTOPHBIX YaCOB
Makc. yue0.
CaMOCTOé"e‘H IMpakT4yeckue
HaumeHoBaHue pa3iesioB U TeM Harpysia bHa pabota Teoperny | (cemunapckue) | Kypcooe
CTynenTa CT{HeH)Ta Bceero ecKoe U MPOEKTHPO
yac
(9ac) o0yueHue | 1a0opaTopHbIe BaHHe
3aHATHSA
Tema 1. Beenenue 3 1 2 2
Tema 2. Pa3BuTue NOHATHS O YUCIIE 15 5 10 4 6
Tema 3. KopHu, cTeneHu u gorapuQmsl 42 14 28 13 15
Tema 4. [IpsiMble 1 IIIOCKOCTH B IPOCTPAHCTBE 30 10 20 12 8
Tema 5. KomOunaTopuka 18 6 12 8 4
Tema 6. KoopanHatel 1 BEKTOPBI 24 8 16 10 6
Tema 7. OCHOBBI TPUTOHOMETPUH 46,5 15,5 31 15 16
Tema 8. @yakunn u rpaduku 27 9 18 10 8
Tema 9. MHOTOrpaHHUKH U KPYTJIbIE TEla 39 13 26 14 12

[Tponomxenue TabIUIIBI
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KoauuecTtBo AyJAUTOPHLIX YaCoB

Makc. yue0.
CaMOCTOﬁﬂTeH IIpakTH4eckue
HaumeHoBaHue pa3/ie/ioB U TeM Harpysxa bHas padota Teopernu | (cemunapckue) | KypcoBoe
CTynedta CT{HeH)Ta Bcero ecKoe U MPOEKTHPO
gac
(ac) o0ydeHue | jadopaTopHbIe BaHue
3aHATHA

Tema 10. Hauana MaTeMaTHUeCKOTO aHAIN3a 39 13 26 16 10
Tema 11. UaTerpan u ero npuMeHeHne 225 7,5 15 8 7
Tema 12. SHeMez{TLI TEOPUHU BEPOSITHOCTEN U 18 6 12 8 4
MaTEMaTHYECKON CTaTUCTUKHU
Tema 13. YpaBHeHUsI U HEPABEHCTBA 33 11 22 8 14
Bcero mo gucnunyinHe 357 119 238 128 110

22




6. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM
AEATEJBHOCTU CTYJAEHTOB

Conep:xanue o0yueHust

XapakTepuCTHKAa OCHOBHBIX BH/I0B
NeSITeJIbHOCTU CTYAE€HTOB
(Ha ypoBHe y4eOHBIX JeiiCTBUIl

BBenenue

O3HakoOMJICHHE C POJIbI0O MAaTEMAaTUKU B
HayKe, TEXHUKE, DKOHOMUKE,
WHQOPMAIIMOHHBIX ~ TEXHOJOTHSIX U
MPaAKTHYECKOHN JeATeTbHOCTH.
O3HakOMJICHHE C LIEISIMM M 3aJadyaMu
M3y4YeHHS] MaTeMaTHKHU MPU

ocBoeHuu crenuaiapaHocteir CI10

AJI'EBPA

Pa3Butne noHsaTus
0 Iucjie

Brinonnenue apu(METHICCKUX
JICUCTBUM HAJl YMCJIaMHU, coueTas
YCTHBI€ U TUCbMEHHBIEC IPUEMBI.
Haxoxaenue npubImKeHHBIX 3HAUCHUN
BEJIMYMH U MOTPEIIHOCTEH BBIYMCICHUHN
(a0bconroTHOM W OTHOCHUTEJIBHOW);
CpaBHEHHE YHUCIIOBBIX BBIPAKEHUH.
Haxoxnenue o1nOoK B
npeoOpa3oBaHUSIX U BBIYUCICHUSIX
(oTHOCHUTCS KO  BCEM  IIyHKTam
POrpamMMBbl)

KopHu, crenenu, sorapugmbi

O3HakOMJICHHE C TOHSATUEM KOpHS N-i
CTEIIEHU, CBOMCTBAMU pPAJAUKAIOB U
MpaBUJIAMH CPABHEHUS KOPHEU.

DopMyIUPOBAHUE OIPEIACICHUS KOPHS
M CBOMCTB KOpHEW. Beluucienune wu

CpaBHEHUE  KOpHEH,  BBIMOJHEHUE
MPUKUIKA 3HAYCHUS KOPHSL.
[IpeobpazoBanue YHUCJIOBBIX u

OYKBEHHBIX BBIPAXKCHUH, COJEpKAIINX
paauKaiabl. BBITOTHEHHE pacyeToB IO
dbopmyiiaMm, colepKaluM —paguKabl,

OCYIIECTBIISIS HEO0OXOIUMbIC
MOACTAaHOBKHU M IIPeoOpa3oBaHusI.
Omnpenenenue PAaBHOCHJIBHOCTH

BBIDQXKEHUU C pagukaiamu. Pemenwne
UPpaLMOHAIBHBIX YPAaBHEHUM.
O3HAaKOMIIEHHE C TOHSTHEM CTENEHHU C
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JICUCTBUTEIBLHBIM ITOKa3aTeJIEM.
Haxoxnenue 3HAaYCHUM CTCIICHH,
HCIIOJIB3YS MPU HEOOXOMMOCTH
MHCTPYMEHTAJIbHBIE CpEICTBA.
3anuchiBaHUE KOpPHS N-Ml CTENEHU B
BHJIC CTEIIEHU C JPOOHBIM IOKa3aTeaeM
1 Ha000poT. POpMYITHMPOBAHHUE CBONCTB
cTerneHel. BrelumcieHue creneHed c
palOHAIILHBIM MOKa3aTelieM,
BBIIIOJTHEHWE  MPUKUJKU  3HAYCHUS
CTEIIEHU, CPABHEHHE CTEIICHEN.
[IpeobpazoBanue YU CJIOBBIX u
OYKBEHHBIX BBIPKCHHM, COJEpIKAIINX
CTETICHHU, MPUMEHSISI CBOMCTBA. PelieHue
MOKa3aTeNIbHBIX ypaBHEHUM.
O3HaKOMJICHHE C MPUMEHEHUEM KOpHEH
Y CTENECHEH NP BBIYMCICHUU CPEIHUX,
JICTICHUHU OTpe3Ka B «30JI0TOM
ceueHUmn». Perenne NpukiaagHbIx 3a1a4
Ha CJI0XKHBIC MPOLICHTHI

IIpeoOpa3zoBanue ajnredpanyecKux
BbIpasKeHU I

Brinonnenue npeoOpa3zoBaHu
BBIpQXEHUN, TpUMEHEHue Gopmyll,
CBSI3aHHBIX CO CBOMCTBAMM CTECIICHEW U
norapudmoB. Ompenenenne o0acTu

JIOTTYCTUMBIX 3HAYCHUN
JorapuMUIECKOro BBIPAKCHUS.
Pemenune JorapupMUIECKUX
YpPaBHEHUMU

OCHOBBI TPUTTOHOMETPUH

OCHOBHBIC MOHATHUSA

N3yuenune paaHHOTO MeToAa
M3MEPEHUS YIJIOB BPALLICHUS U UX CBA3U
C TpaaycHou Mepoi. WM3obpakeHue
VIJIOB  BpallleHUsT HAa OKPYKHOCTH,
COOTHECEHUE BEJIMYMHBI yria C €ro
PaCIIOIOKEHHUEM. PopMyIMpOBaHUE
OIPEIECIICHUN TPUTOHOMETPUYECKUX
GyHKIMI [ YIVIOB  TOBOpPOTa U
OCTPBIX YIJIOB IPSAMOYTOJILHOIO
TPEyrojbHHUKa W  OOBSCHEHUE  UX
B3aMMOCBSI3H.
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OcHoBHBIE TPUTOHOMETPHYECCKHUE
TOXKIACCTBA

[IpumeHnenue OCHOBHBIX
TPUTOHOMETPUYECKUX TOXAECTB IS
BBIUHCJICHUS 3HaYCHUH
TPUTOHOMETPUYECKUX  (PYHKIIMA 1O
OJTHOU U3 HUX.

IIpeoOpa3oBaHus npocTelmmx
TPUTOHOMETPUYECKHUX BhIPAKEHUH

N3yuenue OCHOBHBIX dbopmymn
Tpuronomerpun: (GOPMYIIBI CIOKEHUSA,
YABOCHMS, TMPeoOpa3oBaHUSI  CyMMBI
TPUTOHOMETPUYECKUX  (PYHKIIUHA B
MPOU3BEICHUE W TPOW3BEICHUS B
CyMMY W TIpUMEHEHHUE MPU BBIUYNCICHUN
3HAYCHUS TPUTOHOMETPUUECKOTO
BBIPKEHUS U YIIPOIIEHUS €rO.
O3HakoMIIeHHE co CBOMCTBaMU
CUMMETPHUH TOUYEK Ha STUHUIHOM
OKPYXXHOCTH W TPUMEHEHHE UX IS
BbIBOJIA (POPMYJT IPUBEICHUS

IIpocreiiline TpUroHOMETPUYECKHE
YPaBHEHMS U HEPABEHCTBA

Pemenune o bopmynam 17}
TPUTOHOMETPHUUECKOMY Kpyry
MIPOCTENIINX TPUTOHOMETPUYECKUX
YPaBHEHHUI. [Tpumenenue o01ux
METOJIOB peLIeHus YpaBHEHHM
(npuBeneHue K JMHEUHOMY,
KBaJpaTHOMY, METOJ pa3JIOKEHHUs Ha
MHOKUTENH, 3aMEHbI NIEPEMEHHON) TpU

pelIeHun TPUTOHOMETPUYECKUX
YpPaBHEHUN. Y MEHME OTMEYATh Ha KPYyTe
pelieHus IIPOCTEUIIINX

TPUTOHOMCTPHUYCCKHUX HCPABCHCTB

APKCHHYC, aPKKOCHHYC, APKTAHI€HC
qucJaa

O3HaKOMIIEHHE C TOHSTHEM OOpaTHBIX
TPUTOHOMETPUUECKUX (PYHKIUH.
N3ydeHne omnpeneneHui apKCHUHYcCa,
apKKOCHMHyCa, apKTaHreHca  4YHCIa,
dbopmynupoBaHUE UX, U300paKEHUE Ha
€AMHUYHOM OKpPYXHOCTH, NMPUMEHEHUE
IIPY PEIICHUU YPaBHEHUN

®YHKIUU, UX CBOUCTBA U TPA®UKHU

®yukuuu. [lonsaTue o
HeNpepbIBHOCTH (PyHKIMHU

O3HakoMJICHHE C MTOHSITUEM
MIEPEMEHHOM, puMepamMu
3aBUCUMOCTEH MEXIy TIEepPEeMEHHBIMU.
O3HakoOMJIGHHE C TOHSATHEM Trpaduka,
ONpEAECICHUE MNPUHAIICKHOCTH TOUKHU
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rpaduky ¢yakuun. OnpeaencHue o
dbopmysie TpocTeHIe 3aBUCUMOCTH,
Bujga ee rpaduka. Breipaxenue 1m0
dbopmylie OIHOM TEpeMEHHON depe3
JpyTHe. O3HakoMJICHHE c
ONpeICIICHUEM byHKINH,
dbopmynupoBanue ero. Haxoxaenue
oOnmacT  ompeaeleHuss ©  00JacTu
3HaYCHUH QYHKIHUU

CroiicTBa QyHKIUM.
I'padpuyeckast vHTEpIIpETALIUA.
IIpumepbi
(pyHKIMOHAJBHBIX 32aBUCHUMOCTE B
peajibHBbIX Mpoueccax u ABJICHUSIX

O3HaKoMIIEeHHE C IpUMEPAMHU
(YHKIIMOHATBHBIX  3aBUCUMOCTEH B
peabHBIX MpOLIECCaX M3 CMEKHBIX
JVCLUTLINH. O3HakoMJIeHHE c
JI0Ka3aTEIbHBIMU pacCcy ICHUSIMU
HEKOTOPBIX CBOWCTB JIMHEWHOW U
KBaJpaTUYHON (YHKIMM, TpOBeleHUE
WCCIIEIOBAHUS  JIMHEMHOW, KYCOYHO-
JIMHEMHOMH, JTPOOHO-TMHEHHON u
KBaJpaTUYHON (PYHKIMH, MOCTPOEHHUE
ux rpadukos. [loctpoeHue u yTeHue
rpagukoB  (Qynkumii. MccnenoBanue
byHKIUN. CocraBneHnue BHJIOB
GyHKUMIA 1O  JaHHOMY  YCJOBHIO,
pEIICHUE 3a7a4 Ha SKCTPEMYM.
Brinonnenue npeobpazoBanuii rpaduka
byHKITUN

OoparHbie pyHKUIMHU

N3yuenue noHsTuss 00paTHOM QYyHKIINH,
onpejiesieHue BUAa M IOCTPOEHUE
rpaduka oOpaTHOM byHKINH,
HaxXOXJEHUE €€ 00JacTH OmpeneseHus
u obsactu 3HaueHud. [lpumenenue
CBOMCTB (PYHKIMI MpHU HCCIICIOBAHUU
YpaBHEHUI W PELICHUM 3aJa4 Ha
skcTpemMyM. O3HaKOMIICHUE C TTIOHSITHEM
CJIIOXHOM (PYHKIIUU

CreneHHble, moKa3aTeJbHbIE,
JorapupmuyecKue u

Boruncnenne 3HaueHuil (QyHKUMN 1O
3HaYeHUI0 apryMenra. OrnpeneneHue
MOJIOKEHUSI TOYKM Ha Tpaduke 1Mo ee
KOOpAWHATaM 5 Hao00OpOT.
Hcnonp3oBanre CBOWCTB (PyHKIUHN aJis
CpPaBHCHUS 3HAUYEHUW CTEIICHEH WU
norapupmoB. Iloctpoenune rpadukos
CTEIEHHBIX U JAorapupMUYECKUX
byukiui. Pemenue mnokaszaTelnbHBIX U
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TPUTOHOMeTpU4YecKue QyHKIMH.
OOpaTHble TPUTOHOMETPUYECKHE

Gynxkumn

JorapupMUYECKUX ypaBHEHUM u

HEPaBEHCTB 1o U3BECTHBIM
IrOPUTMAaM. O3HakomIIeHHE C
MOHSITUEM HENpepbIBHON
NEePUOINYECKON byHKUIMH,

dbopMyIMpoBaHHE CBOWCTB CHHYyCa U
KOCHHYCa, TOCTPOEHUE UX TpadUKOB.
O3HakoMJIeHHE c MOHSATUEM
rapMOHUYECKHUX KoJieOaHU u
MpUMepaMy TapMOHUYECKHUX KoJeOaHui
JUTSL ONTUCAHUS TIPOIECCOB B (PU3MKE U
JIPYruX 00J1acTAX 3HAHHUSL.
O3HaKOMJICHHE C MOHSATUEM Pa3pbIBHOU
MEPUOANYECKON byHKIUH,
dbopMyIMpoBaHKE CBOWCTB TaHTE€HCA U
KOTaHT'€HCa, IOCTPOCHUE UX TPa(UKOB.
[IpumeHeHne CBOMCTB GYHKIUN s

CPaBHEHMU 3HA4YCHUU
TPUTOHOMETPUYECKUX (GyHKIMH,
peneHns TPUTOHOMETPUUECKUAX
ypaBHeHu#. IlocTpoenue rpadukos
oOpaTHBIX TPUTOHOMETPUYECKUX
GbyHKUMIA U onpeneneHre no rpadukam
ux CBOMCTB. Brinonxenue

npeoOpa3zoBaHus rpauKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

ITocaenoBaTeILHOCTH

O3HakOMJIEHHE C MOHATHEM YHUCIOBOMN
NOCJIEI0BATEIBHOCTH, CHoco0aMu  ee
3a/1aHUs1, BBIYUCIIEHUSIMU €€ YJICHOB.

O3HakoMIIeHHE C TIOHATHEM TIpenena
nocyienoBaTeabHOCTH. O3HAKOMIIEHHE C
BBIYUCJIEHUEM CYMMBI OECKOHEUYHOIO
YHCIIOBOTO psna  Ha npumepe
BBIYUCJIEHUSI ~ CYMMbl  OECKOHEYHO

IIpou3BoaHasA M ee IPUMEHEHUE

yOBIBaIOIIICH F€OMETPUYECKON
nporpeccun.  Pemenme  3amad Ha
IIPUMEHECHUE dbopmybl CYMMBI
OECKOHEYHO yObIBarowIeit
r€OMETPUYECKOU MPOTrPECCUU

O3HakoMJIeHHE c MOHSITUEM
MIPOU3BOJHOM. N3yuenue 151

bopMyIMpoOBaHHE €€ MEXaHUYECKOTro U
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r€OMETPUYECKOIO CMbICIIA, H3y4YEHUE
QIrOpUTMa BBIYMCICHUS TPOU3BOIHOMN
Ha TPUMEpPE BBIYUCICHUS MIHOBEHHOU
CKOPOCTH M YTJIOBOrO Ko3(duimeHTta
kacarenbHOM. CocCTaBjieHUE ypaBHEHUS
KacaTeJlbHOM B O0IIeM BHJie. Y CBOCHHUE
npaBui nudepeHIpPOBaHNS, TaOTUITBI
MIPOU3BOIHBIX AJIEMEHTAPHBIX (HYHKITHA,
npuUMeHeHue s audQepeHupoBanus
GyHKIMI, COCTaBIIEHUSI  ypaBHEHUS
KacaTeiapHOM. M3yueHnne TeopeM o CBs3n
CBOMCTB (YHKIMM ¥ TPOU3BOJHOM,
¢dopmynupoBka wux. IlpoBenenue ¢
MOMOUIbIO MPOU3BOJAHON HCCIEA0BAHUS
byHKINH, 3aJJaHHOU bhopMmyIIoH.
VYcraHoBieHUE CBSI3U CBOMCTB (YyHKIIUU
Y TIPOM3BOIHOM 10 UX Tpadukam.
[Ipumenenue IIPOU3BOTHOM s
pemieHuss  3aJad = Ha ~ HAXOXKJICHHE
HauOOIBIIIET0, HAUMEHBIIIETO 3HAYCHUS
¥ Ha HaXOXKJICHHUE IKCTpeMyMa

IlepBooOpa3nas
U MHTErpaJj

O3HaKOMIIEHHE C TIOHSATHEM HWHTEerpaia
u nepBooOpazHoi. M3yueHue mnpaBuia

BBIYUCIICHUS nepBOOOpa3HOM u
TEOPEMBI Herorona—JleitOaumna.
Pemenue 3a71a4 Ha CBSI3b

MEepBOOOpa3HONM M €€ IPOM3BOJIHOM,
BBIYHCJICHHUE epBOOOpa3HOI JUTSt
JaHHoW ¢yHKIuu. Pemenue 3amay Ha
MIPUMEHECHUE WHTETpaJia JUTST
BBIYUCIICHUS (UBUYECKUX BEIUYUH U
MJIoIa e

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUS U CUCTEMbl YPABHEHUI

O3HakoMJIeHHE c MpOCTEHITNMU
CBEJICHUSIMU O KOPHSX alreOpandecKux
YpaBHEHHH, MOHATUSIMHU HCCIIEI0BaHUS
YPaBHEHHUM W CHCTEM YPaBHEHHI.
WN3ydyeHne TeopurM  PaBHOCHIBHOCTHU
YpaBHEHMH W €€  NPHUMEHEHHS.
[loBTOpEHNE 3anucu peleHus
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HepaBeHncTBa u cucTeMbl HEPABEHCTB
¢ IBYMS NlepeMeHHbIMU

CTaHJAAPTHBIX  YpaBHEHUW, MPUEMOB
npeoOpa3oBaHus  YpaBHEHMM A
CBEJICHUSI K CTaHJApPTHOMY YpaBHEHHUIO.
Pemenue palMOHAIIbHBIX,
UppALMOHATBHBIX, [OKA3aTeIbHBIX U
TPUTOHOMETPUUECKUX  ypaBHEHUH U
CUCTEM.

Hcnonp3oBanne CBOMCTB M TpaduKOB
GyHKUMA 711 pELIEHUs YpaBHEHUH.
[loBTOpeHHE  OCHOBHBIX  INPUEMOB
pemieHns cucrem. Pemenue ypaBHeHHM
C NPUMEHEHHEM  BCE€X  IPUEMOB
(pa3no)keHusi Ha MHOYKUTEINN, BBEJICHUS

HOBBIX HEWU3BECTHBIX, IOJICTAHOBKH,
rpauueckoro MeToja).
Pemienue  cucrem  ypaBHEHHM €

MIPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
O3HakoMJICHHE C OOIIMMHU BOIPOCAMHU
pelieHrss HEPaBEHCTB U HCIIOJIb30BaHUE
CBOMCTB W TpadukoB (GyHKUUA MpU
pelIeHUH HEPABEHCTB.

PemieHne  HEpaBEHCTB UM CHCTEM
HEPABEHCTB C MPUMEHEHUEM PAa3TUIHBIX
CIIOCOOOB.

[IpuMeHeHne MaTeMaTUYECKUX METOJIOB
JUISL PEIICHUST COACP)KATENIbHBIX 3a/1ad
W3 pa3IMYHbIX o0OJlacTe Hayku U

MIPAKTUKHU. HNuTepnperupoBanue
pe3yJIbTaTOB C  Y4YE€TOM  peallbHBIX
OTpaHUYECHUN

3JEMEHTHI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEHN U
CTATUCTUKH

OcHOBHbIC OHATHA KOMOMHATOPUKH

N3ydenune mnpaBwiia KOMOWHATOPUKH U

MIPUMEHECHUE npu pelIeHun
KOMOMHATOPHBIX 3aad4. Pemenne
KOMOMHATOPHBIX 3aau METOI0M
nepedopa ¥ 1Mo mpaBuTy YMHOKEHUS.

O3HakoMIICHHE c MMOHATHUIMH
KOMOHMHATOPHKHU: pa3MeNIeHUsIMH,
COYCTAaHUSMH,  IIEPECTAaHOBKAMHU M

dbopMynaMu AJi UX BHIYHCICHUSI.
OObscHeHHE U TpUMEHEHHE (OopMyI
IS BBIYMCIICHUSI pa3MelleHui,
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MIEPECTAHOBOK W COYETAaHUH  IIpHU
pemieHun 3amad. O3HAKOMJICHHE C
ouHomMoM HpIOTOHA M TPEyTrOJLHUKOM
ITackama.  PemieHue  mpakTUYECKUX
3aJad C MCHOJB30BAaHHUEM MOHSATHU H
MIpaBUJI KOMOMHATOPUKHU

DJIeMeHThI TEOPHH BePOSITHOCTE

N3yyeHune KIaccu4ecKkoro onpeneneHus
BEPOSITHOCTH, CBOWMCTB BEPOSITHOCTH,
TEOPEMBI O CYMME BEPOSITHOCTEM.
PaccmoTpenne npuMepoB BBIYHCICHUSA
BepossiTHOCTEW. Pemenune 3amad  Ha
BBIUHCJICHHE BEPOSITHOCTEN COOBITUI

IIpencraBienne JaHHBIX (TA0JUIBI,
AHArpaMMBbl, rpauKu)

O3HakoMJICHHE C MMpcaACTaBJICHUCM

YHCIIOBBIX JTaHHBIX u ux
XapaKTCPUCTHKAMHU.

Pemenne mpakTHYeCcKMX 3aJad  Ha
00paboTKy YHUCJIOBBIX JIAHHBIX,

BBIYHCIICHUC UX XAPAKTCPHUCTUK

I'EOMETPUA

IIpsimble ¥ IVIOCKOCTH B
NPOCTPAHCTBE

DopMyIupOBKa 151 IIPUBEICHUE
JIOKA3aTeIbCTB MPU3HAKOB B3aUMHOIO
PACIIOJIOKEHUS TPSIMBIX U IUIOCKOCTEH.
Pacrnio3zHaBanue Ha yepTexax U MOJEIISIX
Pa3IMYHBIX CIIy4acB B3aMMHOI0
PAaCIIOJIOKEHUS MPSIMBIX U IUIOCKOCTEW,
apryMEHTHUPOBAHUE CBOUX CYXICHHM.

dopMyIUpPOBaHUE ONPENEIICHU,
MPU3HAKOB U CBOMCTB MapaJUICNIbHBIX U
MEPIEHIUKYJISIPHBIX IIJIOCKOCTEN,

JIBYTPAHHBIX U JINHEWHBIX

yIJIOB. BhIMONIHEHWE TOCTPOEHUS YTJIOB
MEXKITY PSIMBIMH, PAMOi U
IJIOCKOCTBIO, MEXIY IJIOCKOCTSIMU 10
OMMCAHUIO W PaClO3HABaHUWE UX Ha
MOJIETISAX.

[IpumeHeHne TPU3HAKOB U CBOWCTB
PACIIOJIOKEHUST TPSIMBIX U IUIOCKOCTEU
npu pemieHun 3anad. M3obpaxkenue Ha
PUCYHKax M KOHCTPYHPOBAaHUE Ha
MOJIEIISAX MEPIIEHAUKYIISIPOB u
HaKJIOHHBIX K IUIOCKOCTH, TPSAMBIX,
MapajuleNibHbIX  IUIOCKOCTEH,  YIJIOB
MEXKJy TNpsSAMOA M IUIOCKOCTBIO U
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00OCHOBaHME IMOCTpOEHHUs. PemieHnue
3a]a4 Ha BBIUYMCJIEHHE I'€OMETPUUYECKUX
BeaMUrH. ONHCHIBAHUE PACCTOSHUS OT
TOYKH JI0 IUIOCKOCTH, OT MpPsIMOW J0
IUIOCKOCTH,  MEXAYy  IUIOCKOCTSMH,
MEX/1y CKPELIMBAIOIIMMUCS IPSIMbBIMHU,
MEXIy NPOU3BOJIBHBIMU (UTYpaMH B
npoctpadcTBe. DopMynHMpoBaHUE U
JOKa3bIBaHHUE OCHOBHBIX TEOPEM O
paccTosiHusX (T€OpeM CYIIECTBOBAHMUS,
cBoiicTBa). M300pakeHne Ha yepTe)ax
¥ MOJIEJISIX PACCTOSIHHSI 1 000CHOBAaHHE
cBoMX cyxaeHuil. OmnpeneneHue u
BBIUHCIICHUE paccTosiHui B
npoctpanctBe. [Ipumenenue Gopmyn u
TEOpeM IUIAHUMETPUU ISl pElICHUs
3agady. (O3HaKOMJIEHHE C MOHSITHEM
NapajuIeIbHOTO MPOEKTUPOBAHUSI U €0

CBOWCTBAMU. dopMyIMpOBaHUE
TEOPEMBI O IUIOIIAJAX OPTOTOHAJIBHOM
MPOEKIUH MHOTOYTOJIbHUKA.

[Ipumenenue teopuu 1yt 00OCHOBAHUS
MOCTPOEHHM U BBIYUCIICHUM.
ApryMEHTHPOBAHHUE CBOUX CYKJICHHUH O

MHororpaHHuKH

B3aMMHOM PaCIOJIOKEHUHT
MIPOCTPAHCTBEHHBIX PUTYD
Onucanue u XapaKTEepUCTUKA

Pa3IMYHBIX BUJIOB MHOI'OIPaHHUKOB,
[IEPEUNCIIEHUEe  UX  DJJIEMEHTOB U
CBOMCTB. N3o0paxenue
MHOT'OTPAaHHHUKOB u BBINOJIHEHUE
NOCTPOEHUsI Ha  H300paKeHUsX U
MOJIEIISIX MHOTOTPaHHUKOB.
BpruuciieHne JIMHENHBIX JJIEMEHTOB U
YIJIOB B MPOCTPAHCTBEHHBIX

KOHpUTYpalusaX, apryMeHTUPOBaHUE
CBOUX CYXJICHUU. XapakTepUCTHUKa U
U300pKEHHE  CEUYEHUsS,  Pa3BEPTKU
MHOTOTPaHHUKOB, BBIUHCIICHUE
TUIOIIA/IEN MIOBEPXHOCTEM.

[TocTpoeHne  mpoOCTEMIIUX  CEUCHUU
KyOa, MIPU3MBI, MUPaAMU/IBI.
[Ipumenenue QakToB M CBEACHHUI U3
TJJAHUMETPHH. O3HakoOMJICHHE C
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BU/IaMH CHUMMETPUIl B TPOCTPAHCTBE,
dopMynupoBaHUE  ONpENCIiCHHH |
CBOMCTB. XapaKTEepUCTHKA CHMMETPHUH
TENl BpalleHWss W MHOTOTPaHHHKOB.
[IpuMeHeHe CBOWCTB CHMMETPUH TIPH
pemennn  3amad.  Vcmonb3oBaHHe
prOoOPETEHHBIX 3HaHU TS
UCCIIC/IOBAHUSI W MOJCIHPOBAHUS
HECIOXKHBIX  3amad.  M3o0paxenue
OCHOBHBIX MHOTOTPaHHHKOB u
BBIIIOJIHEHUE PHCYHKOB IO YCJIOBHSAM
3ama4

Tenau IMOBEPXHOCTHU BPAlllICHUSA

O3HakoMJieHWE C  BHUAAMU  Tel
BpAallICHHUS, dbopMynupoBaHue ux
OIPEICIICHUMN u CBOMCTB.
@OopMyITUpPOBAHUE TEOPEM O CEUYCHUU
mapa IUIOCKOCTBIO UM IIOCKOCTH,
KacarelbHON K cepe. XapakTepucTHKa
U U300pak€eHWEe Tell BpalleHus, HX
pa3BepTKH, ceueHus. Pelienue 3aga4 Ha
MIOCTPOCHUE  CEUYEHUW, BBIYUCIICHUE
JUIMH, PACCTOSIHUM, YTJIOB, ILIOMIAJICH.
[IpoBeneHue JTOKa3aTeNbHBIX
paccyXAeHUN TIPU PEIICHUU 3a]1au.
IIpumeHeHne CBOWCTB CUMMETPUHU IPU
pelleHnd 3aJa4 Ha Tejla BpallCHUs,
KOMOWHAIIMIO  Tell. N3o0paxenue
OCHOBHBIX KPYTJIBIX T€J U BBIIOJIHEHUE
pPUCYHKA MO YCIOBUIO 3aJa41

HN3Mmepenust B reoMeTpuu

O3HaKOMJICHHE C TIOHSATHUSAMHU TLIOMIATH
1 00beMa, aKCHOMaMH U CBOMCTBAMHU.

Pemenne 3amay  Ha  BEIYHCIICHUC
1NN (S7 TJIOCKHX ¢buryp c
MpUMEHEHUEM COOTBETCTBYIOIINUX
dbopmyn u (HaKTOB W3 TUIAHUMETPHH.
N3yyenne TeopeM O  BBIYHMCICHUU
00BEMOB  TPOCTPAHCTBEHHBIX  TEJI,
pemieHre  3a7a4 = Ha  MPUMEHEHHUE

bopmyn BBIUHCIICHUSA 00BEMOB.
N3yuenune dopmyn sl BBIYHUCICHUS
TUIOIIAAEH MMOBEPXHOCTEN

MHOTOTPAHHHUKOB U T€J BPaIllCHUS.
O3HaKOMIIEHHE C METOJIOM BBIYMCIICHUS
TIOIIAN OBEPXHOCTHU cdepsbl.
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Pemienye 3amau  Ha  BBIYHCIICHHE
I ONEN S MTOBEPXHOCTHU
MIPOCTPAHCTBEHHBIX TEI

KOOleI/IHaTbI H BEKTOPbI

O3HakOMJICHME C TOHSITHEM BCKTOpA.

N3yuenue JIEKApTOBOU CHUCTEMBI
KOOpAMHAT B IIPOCTPAHCTBE,
ITIOCTPOCHUE 1o 3a1aHHBIM
KOOpJIMHAaTaM TOYE€K U IUIOCKOCTEN,
HaxXO0XKJICHUE KOOpAWHAT TOYEK
Haxoxnenue ypaBHEHUN OKpPYKHOCTH,
chepbl,  MIOCKOCTH.  Bpruncienue
PACCTOSIHUM MEXAY TOUYKAMHU.

N3yuenue CBONCTB BEKTOPHBIX
BEJINYNH, MIPaBUII Pa3I0KEHUS

BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIPaBUI HAXOXJICHUS KOOpAUHAT
BEKTOpa B  IIPOCTPAHCTBE, IIPaBUII
JICUCTBUM C BEKTOpPaMH, 3aJaHHBIMU
KoopauHatamu. [Ipumenenune Tteopun
IIPU PEIICHUM 3a1ad Ha JEUCTBUS C
BeKTOpamu. 3yueHne  CKaIsApHOTO
MIPOU3BEACHUS BEKTOPOB, BEKTOPHOTO
YpaBHEHHUS] TPSMOM M TIJIOCKOCTH.
[IpumeHeHne TeopuHM TNPU  PELIEHUU
3a7a4  Ha JEUCTBUS C BEKTOPaMH,
KOOPAVHATHBIN METOJ, IPUMEHEHNE
BEKTOPOB JUISl BBIYMCIIEHUS] BEIUYUH
YIJ0B U paccTossHui. O3HAKOMIIEHHE C
JI0Ka3aTeIbCTBaMU TEOpEM
CTEPEOMETPUHN 0 B3aHMHOM
PACIIOJI0KEHUH IIPSIMBIX U IIJIOCKOCTEN €
VICTIOJIb30BaHUEM BEKTOPOB
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7. YHEBHO-METO/INYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHUE PABOYEM ITPOT'PAMMBI YUEBHOM
JANCHHUIIJIMHBI «<MATEMATHKA»

OcBoenue paboueit nporpaMMmbl  y4eOHOUW AUCHUIUIMHBI «MaTtemaTukay
IpeanosjaraeT Hajludyhe B TEXHUKyME, peau3yIoleM 00pa3oBaTeNbHYIO
mporpamMmy cpeaHero oomero oopazoanus B npeaenax ocsoerus OITOIT CIIO na
0a3e OCHOBHOTO 001Iero 00pa3oBaHMs, yUeOHOTO KaOMHETa, B KOTOPOM HMEETCS
BO3MOXKHOCTh 00€CneunTh O00y4arouumcs cBOOOAHBIN nocTyn B MHTepHET BO
BpeMsi y4eOHOTO 3aHSTHS M Iepuoj BHeyueOHoU nesrenbHOCcTH. [lomereHue
KaOuHeTa yaoBIETBOpsieT TpeboBanusiM CaHUTaAPHO-AIUAECMHUOIOTHYECKUX
npaBusl 1 HopMmaTuBoB (CanlluH 2.4.2 No 178-02) u  oCHaIIeHO THUIIOBBIM
o0OpyZl0OBaHUEM, YKa3aHHBIM B HACTOSAIIUX TPEOOBAHUAX, B TOM YHCIE
CHEUaIN3UpPOBaHHOM  y4yeOHOW  MeOenpl0 M cpeAcTBaMu  OOydeHWUS,
JIOCTATOYHBIMH  JJI1  BBIMOJHEHUSI TpPeOOBaHUN K  YPOBHIO  MOJATOTOBKH
oOyuaronuxcs. B kaOuHere wumeeTcss MyJnbTUMEAMITHOE 000pYyIOBaHUE,
IOCPEACTBOM  KOTOPOTO  YYacCTHMKM OOpa30BaTEIbHOrO Ipolecca MOTYT
IPOCMATPUBATh  BH3yaJIbHYl0O HH(OpMalMIO MO MaTeMaTHKe, CO34aBaTh
Npe3eHTallll, BHUAEOMATepUaibl, WHbIE JOKYMEHTH. B coctaB yueOHO-
METOJMYECKOT0 U MaTepUabHO-TEXHUYECKOT0 00ECIIEYeHHS IPOrpaMMbl Y4eOHOM
JTUCIUTUIMHBL «MaTemMaTuka» BXOJISAT:

*MHOTO(YHKITMOHATBHBIM KOMILIEKC MPernoaBaTes;

*HATJISIAHBIE TMOCOOUsT (KOMIUIEKTHI Y4EOHBIX TaOJull, IJIaKaTOB, MOPTPETOB
BBIJIAIOIINXCS YUEHBIX-MAaTEMAaTHKOB U JIp.);

*H(OPMAIIMOHHO-KOMMYHHUKATHUBHBIE CPEACTBA;
*3KpPaHHO-3BYKOBBIE TTOCOOHS;

*KOMIUIEKT TE€XHUYECKOW JOKYMEHTAllMM, B TOM YHCJE MAcnopTa Ha CpEICTBa
o0y4eHUsI, THCTPYKIIUHU IO UX UCTIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

*OUOIMOTEUHBIN (OH]I.
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8. OcHoBHas JiuTEpaTypa

s npenoodasamens

bammakoB M.M. MaremaTtuka: y4eOHUK ISl CTYI. YUYpexIeHUU cped. npod.
oOpazoBanus. — M., 2014.

bammvako M.M. Martemartuka: KH. IJi IpernojaBaTess: MeToa. mocodue. — M.,
2014

bammvakos M.M. Maremarnka. COopHUK 3amad MpodUILHOW HAMPaBICHHOCTH:
y4ae0. mocodue A CTy . yapexaeHui cpen. mpod. oOpazoBanus. — M., 2014.

bammvakos M.M. MaremaTtuka. 3agauyHuk: y4e0. mocoOue s CTyHA. YUPexKICHUM
cpen. npod. oobpazoBanus. — M., 2014.

denepanbHbii 3ak0H 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoi
denepanum.

[Ipuka3z MunucrepctBa obOpazoBanus u Hayku PD ot 17.05.2012 No 413 «O6
YTBEPKJIECHUHU (PEAepabHOTO TOCYJAPCTBEHHOTO O0O0pa30BaTEIbHOIO CTaHAApPTA
cpeaHero (IOJIHOT0) O0IIEro 0Opa30BaHUN.

[Ipuka3z MunucrepctBa obOpazoBanus U Hayku PD ot 29.12.2014 No 1645 «O
BHeceHMH wu3MeHeHuid B Ilpuka3 MwunHuctepctBa oOpa3oBaHUs U HayKu
Poccutickont @enepamuu ot 17.05.2012

[lucemo JlemaprameHTa TOCYIapCTBEHHOW TMOJMUTHUKA B cdepe MOATOTOBKU
pabounx kaapoB u JAIIO MunucrepctBa 06pazoBanus u Hayku PO ot 29.05.2014
No 32499 «PexkomeHmanuu 110 OpraHU3allUM TIOJYYCHHUS CPEIHEro OOIIero
oOpa3oBaHMsl B TMpeAeNax OCBOCHHSI OOpa30BaTENbHBIX MPOrPAMM CPEIHETO
npodecCUOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOrO oOIlero oOpa3oBaHUs C
ydeToM TpeOoBaHUU  (eepalibHBIX  TOCYJAapCTBEHHBIX  00pa30oBaTeIbHBIX
CTaHJAPTOB W TOJydyaeMol mpodeccuu WM CHEUUATbHOCTU  CPEHEro
po(ecCHOHATIEHOTO 00pa30BaHUS.

s cmyoenmos

bammvakos M.U. MaremaTtuka: y4yeOHUK MJIS CTyI. YUPEKICHUU cped. mpod.
obpazoBanusg. — M., 2014.
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8.1. PEKOMEHIAYEMAS JIMTEPATYPA

Aranacsn JI.C., byry3oB B.®., Kagomues C.b. u np. Maremaruka: anreOpa u
Havajla MaTeMaTHYecKoro aHamm3a. [eomerpus. ['eomerpusi (06a30BBId U
yriyosneHHsii ypoBaH). 10—11 xmaccel. — M., 2014.

Kommoropos A.H., A6pamoB A.M., Jyaaunem FO.I1. u np. Anre6pa u Hadana
aHanm3a: Yue6. mg 10-11 k. - M., 2014.

['puropee C.I'., UBonruna C.B. Maremaruka : y4eOHMK Ui CTyZ. oOpa3oBar.
yUpexJIeHHM cpe. pod. odbpazoanus. — M., 2014.

boromonos H.B., Camoitnenko II.M. Matemaruka: yueonuk ans CI1O —M. :
N3parenscTBO Opaiit, 2018
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8.2. UHTEPHET-PECYPCbI

www.fcior.edu.ru  (MapopmanmoHHbIE, TPEHUPOBOYHBIE W  KOHTPOJIBHBIC
MaTepHabl).

www.school-collection.edu.ru (Enunas xomnexkuuu 1udpoBbIX 00pa3oBaTEeIbHBIX
PECYpPCOB).

http://www.math.ru Matepuaisl o MmareMaTuke B EQUHOM KOJUIEKITHMH [H(PPOBBIX
00pa3oBaTeIbHBIX PECYPCOB

http://www.bymath.net I'azera «MatemaTuka» N3narensckoro qoma «IlepBoe
CEHTSOpS»

http://eqworld.ipmnet.ru Hayuno-nionyasipHbIi pU3MKO-MaTeMaTHUCCKUHN JKypHAIT
«KBanT»

http://wwwkvant.info http://kvant.mccme.ru O6pa3oBaTenbHbI MaTeMaTHUCCKHN
cait Exponenta.ru

http://www.olimpiada.ru MaremaTnueckue OIMMINAIAbI U OJIMMIIMAIHEIC 3aaUM
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