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IosicHUTENLHAA 3aNNCKA

[Iporpamma o01ieo6pa3oBaTeIbHON y4eOHOW AUCHUIUIUHBI «MaremaTuka:
anredpa ¥ Hayajga MaTEMaTHYECKOrO aHallh3a; I€OMETpHUs» MpeJHa3HaYeHa IS
M3y4YEHUs MaTEMaTUKU B MPOQPECcCCHOHATbHBIX 00pa30BaTEIbHBIX OpraHu3aIMUsiIX
CIIO, peanu3yomux oOpa3oBaTebHYI0 NIPOrpaMMy CpEeAHEro OOIIero
oOpa3oBaHusi B  [Mpeaeiax  OCBOCHUS  OCHOBHOW  mNpodeccruoHaIbHOU
obpazoBarenbHOi nporpammbl CITO (OITOIT CITIO) Ha 6a3e OCHOBHOI'O OOIIETO
00pa3oBaHMSs TP MTOJATOTOBKE KBATU(DUITUPOBAHHBIX PaOOUNX U CITyKAIUX.

PabGouass mporpamMma yueOHOW IUCHUIUIMHBI pa3paboTaHa Ha OCHOBE
OpPUMEpPHONW TporpaMMbl y4yeOHON MucHUIUIMHBI «MaTtematuka: anrebpa U Hadasa
MaTEMaTHYECKOTO aHallh3a; TeOMETPUs» ISl MPOPECCHOHATIBHBIX 00pa30BaTEIbHBIX
OpraHm3aiuii  cpeaHero  MNpoecCHOHATBHOTO  O0pa3oBaHUsA,  PEATU3YIONINX
o0pa3oBaTeNpbHyI0 NPOrpaMMy CpPEIHEro oOImiero oOpa3oBaHUs, MPHU MOJATOTOBKE
KBATU(UIIUPOBAHHBIX Pa00UYMX U CHyXKallUX, peKoMeHaoBaHHas DeaepanbHbIM
rocyJapCTBEHHBIM aBTOHOMHBIM yupexaeHueM «DenepaibHblii UHCTUTYT Pa3BUTHS
obpazoBanusiy (OPI'AY «DUPO») (IIporokonm Ne 3 or 21 wmronms 2015 r.
Perucrpanuonnsiii Homep penersuu 377 ot 23 utong 2015 r. ®T'AY «DOHUPOy,
aBTop — M. WM. bammMakoB, 10KTOp (U3MKO-MAaTEeMaTHYECKUX HAyK, aKaJIEeMHK
Poccuiickoii akamemuu 0Opa3oBaHus, Ipodeccop) W THCbMa MUHHCTEpCTBA
oOpazoBanuss U Hayku PD ot 17 mapra 2015 . Ne 06-259 «Pexomenparuu 1o
OpraHu3alliyd MOJIyYeHHUs] CpeaHero oOmero oOpa3oBaHUs B Ipeleiaax OCBOEHUS
00pa3oBaTeNbHBIX MPOrpaMM CpeaHEero NmpodeccuoHaIbHOTO oOpa3oBaHUsl Ha 0ase
OCHOBHOro oOmero oOpa3oBaHuss ¢ Yy4yéToM TpeOoBaHUU  (eaepatbHbIX
roCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB M MOJIy4yaeMoW mnpodeccuu, s
npodeccuii:

23.01.03 ABTOMEXAHUK,

08.01.05 Macrep CTONSIPHO — TUIOTHUYHBIX U MAPKETHBIX paboT,
15.01.05 Capmuk (371€KTpOCBAPOYHBIE M Ta30CBAPOYHBIC PAOOTHI)
23.01.06 MamHKUCT TOPOKHBIX U CTPOUTEINBHBIX MAIlIVH,
23.01.07 MammHuct kpaHa (KpaHOBIIIHK).

CornacHo PexoMenaarusiM MaTreMaTuka U3y4aeTcsl B YUPEKICHUSIX CPETHETO
MpoEeCCHOHAILHOTO ~ 00pa3oBaHusi € y4yeToM  HpoQmisi  MOJy4aeMoro
npodeccruoHanbHOro oOpazoBanus. [Ipoduns qaHHBIX Tpodeccuii — TEXHUYECKUH.

[Ipu ocBoenuu mnpodeccuit CIIO TexHuueckoro mpoduias Ha OCHOBAHUU
pEeKOMEHIAIM MaTeMaThKa W3yvaeTcs Kak mpoduibHas ydeOHas AWCIMIUIMHA B
o0beMe 285 yacoB. OcBoeHue oOydaronMMUCs padboyell mporpamMmbl 3aBEpIIACTCS
00s13aTeNbHOM aTTeCTAllMEN B BUJIE DK3aMeEHa.

Conepxanue IIPOrPAMMBI «Maremaruka: anredbpa U Haydasia
MaTeMaTUYECKOTO aHalln3a; TCOMETPHS» HAIMPABICHO HAa JTOCTHIKEHUE CIICTYIOMINX
LeJeu:
obecnieueHne cHOpPMHUPOBAHHOCTHU TIPEICTABICHUN O COIMAIIBHBIX, KYJIbTYPHBIX
U HUCTOpUUYECKHUX (DaKTOpax CTAHOBJICHUS MAaTEMaTHKU,
obecnieueHne  C(POPMHUPOBAHHOCTH  JIOTHYECKOTO,  AJITOPUTMHUYECKOTO |
MaTEeMaTUYE€CKOTO MBIIIJICHUS,



- obecnieueHne cHOPMUPOBAHHOCTH YMEHUN NPUMEHSTH MOJIYYCHHbIC 3HAHUS TNPU
pEIICHUH Pa3IUYHbIX 3a7a4;

- obecrieueHue cHOPMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHKE KaK YacTH
00111eYeIOBEYECKON KYJIbTYpbl, YHUBEPCAIHLHOM S3bIKE HAyKH, MO3BOJISIONIEM
ONMCHIBATh U M3yYaTh peajbHbIC MPOIECCHI U SBJICHHUS.

B mporpamMmmy BKJIIOYEHO cojliep>KaHHE, HampaBlIeHHOE Ha (popmupoBaHHE
y CTYJIE€HTOB KOMIIETECHIIMH, HEOOXOIUMBIX ISl KauecTBeHHOro ocBoeHusi OITOI1
CIIO Ha 6a3e OCHOBHOTO OO0IIIET0 00pa30BaHUs C MOJYYCHUEM CPEIHETO OOIIEero
oOpa3oBaHusl; MPOrpaMMbl TOATOTOBKH KBaJIM(UIIMPOBAHHBIX pabounx U
ciyxanmux (ITITKPC).

[Iporpamma COAEPKUT TEMATUYECKUM IUIAH, OTPAXAKOWMUKN KOJIUYECTBO
4acoB, BbIAENIIEMOE Ha U3ydyeHrne mMareMatuku B yupexaeHusx CI1O npu oBnageHuu
oOyJarorumucss mpodeccusMu TEeXHUYEeCKoro mnpodwmis. B Temarwyeckuii TutaH
BKJIFOUEHBI CAMOCTOSITEJIbHBIE U MPAKTUYECKHE PAOOTHI.

PaGoueli mporpamMmoil  IpPEIYCMOTPEHO  BBINOJHEHHE  OOYYarOLIUMUCS
WH/MBUyaJIbHBIX MIPOEKTOB, MPEACTABIAIONINX c000i 0co0yI0 hopMy opraHuszaiuu
nesiTenbHOCTH oOydaromuxcst (yuyeOHOe HCCleoBaHUE WM Y4YeOHBIH TPOEKT).
NuauBuiyalibHBIA  TIPOEKT  BBITIOJHSETCS OOYYalOIIMMCS  CaAMOCTOSITEIBHO TOJ
PYKOBOJCTBOM ITpenoaBaTelis.

[IporpammMa  MOXET  WCHOJB30BATHCS  JAPYTUMU  NPOQPECCHOHATBHBIMU
00pa30BaTeNbHBIMA  OpPTaHM3AIMAMH TEXHHUUYECKOTO MPOPMIIA, peaTu3yroIuMu
00pa3oBaTEIbHYI0 MPOrpaMMy CpPEIHEro oOIIero o0pa3oBaHUsT B Mpenenax
ocsoenust OITOIT CITO nHa 6a3e ocHOBHOTO 00miero oopasosanus (ITITKPC).



1. O0mas xapakTepucTHKA y4eOHOI IuCHUIINHBI « MaTemaTHKa:
ajireOpa U HaYaJIa MAaTeMATHYECKOI0 aHAJIN3a; TeOMeTPHsD)

MaremaTtuka  sgBiseTcsa  (GyHIaAMEHTaIbHOW  00IIeo0pa3oBaTeIbHOM
TUCIUIUIMHON CO  CIIOKUBIIMMCSI YCTOWYMBBIM COJICpP)KAaHUEM H  OOIIUMH
TpeOOBAHUSAMU K IMOJATOTOBKE OOYUYaFOIITHUXCS.

B mpodeccuonanbHBIX 00pa30BaTEIBHBIX OPTaHU3AIMUAX, PEaTU3yIOIINX
00pa3oBaTeNbHYI0O MNPOTrpaMMy cCpeaHero oOmero oOpa3oBaHUs B Ipenenax
ocsoeHust OIIOII CITO na 0a3e OCHOBHOro obOmiero oOpa3oBaHHs, U3YyUYEHUE
MaTeMaTHUKH HMEET CBOM OCOOCHHOCTM B 3aBHCHUMOCTH OT Hpoduis
npodeccuoHarTbHOr0 0Opa30BaHMS.

OOmue uenu U3y4eHus: MaTeMaTUKU PEaju3yloTCsl B YEThIPEX HAIPaBICHUSX:
- obmuiee npeAcTaBieHue 00 UIESIX U METOJIaX MaTEeMaTHKU,

- HHTEJUJICKTYaJIbHOE Pa3BUTHE;

- OBJIQZICHHE HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

~  BOCHHUTATEJIbHOE BO3/IEHCTBHE.

Conepxanue ydeOHON AMCHMIUIMHBI pa3paOOTaHO B COOTBETCTBUU C
OCHOBHBIMH COJEPKATEILHBIMU JIMHUSIMU OOyYEHUS] MaTEMaTUKE:

o anreOpanyeckasi JHMHUS, BKJIIOYAIOIIas CHUCTEMATU3aLMI0 CBEICHUH O
Yyucjax; MW3yYeHHE HOBBIX U OOOOLIEHME paHee U3YUYEHHBIX ONepanui
(BO3BeleHME B CTEIEHb, H3BJICUCHHE KOPHS, JorapuMupoBaHHUE, CHHYC,
KOCHUHYC, TaHT€HC, KOTaHT€HC M OOpaTHble K HUM); M3y4YEHHE HOBBIX BHJIOB
YUCTIOBBIX BBIPAXKEHUN M (POPMYJI; COBEPIIICHCTBOBAaHNE MPAKTUUYECKUX HABBIKOB
M BBIYUCIUTEIBHONH  KyJNbTYpbl, pacClIUpEHHEe W  COBEPIICHCTBOBAHUE
anreOpanyeckoro amrmnapara, c(OpMHUPOBAHHOIO B OCHOBHOHW IIKOJE, U €ro
MPUMEHEHHE K PEIICHUI0 MaTEMAaTHYECKUX M MPUKIIAIHBIX 3a/]a4;

e TEOPETUKO-(PYHKIIMOHAIbHAS JIMHUS, BKJIIOYAIONIAs] CHUCTEMATH3alMI0 U
pacuiupeHue CBeIeHUW O (YHKUMSAX, COBEpPLICHCTBOBaHHWE TpaduyecKux
YMEHHUI; 3HAKOMCTBO C OCHOBHBIMM HIEIMH WU METOJAaMH MaTeMaTU4E€CKOIo
aHaliu3a B 00BEME, MO3BOJISIONIEM HCCIEA0BaTh 3JIEMEHTapHble (QYHKIMU U
pemaTth MNpOCTEHIINe TreoMeTpudyeckue, (U3NYECKUEe U JIpyrue MNpHUKIIaJIHbIC
3a71a4u;

e JIMHUS YPaBHCHUM M HEPABEHCTB, OCHOBAHHAsI HA MOCTPOCHUM M MCCIICIOBAHUU
MaTeMaTUYeCKUX MOJETeH, TepeceKaromascs ¢ aareOpandeckoll W TEOPETHUKO-
(YHKIIMOHAIBHON JIMHUSIMHA WM BKJIIOYAIOINIAsl Pa3BUTHE W COBEPILICHCTBOBAHUE
TEXHUKH anreOpandecKkux MpeoOpa3oBaHUM IS PEIICHUs ypaBHEHU, HEPABEHCTB U
cucrteMm; (OPMHUpPOBAHUE CIOCOOHOCTH CTPOUTH W HCCIEAOBAThH IMPOCTEUIIINE
MaTeMaTHYeCKUE MOJICIH MPHY PEIICHUN TIPUKIIAIHBIX 3a7a4, 3a7ad U3 CMEKHBIX U
CIICIIMATBHBIX JTUCIIUTUINH;

o TCOMETpUYECKAs JIMHUS, BKIIOYAIONIAs HAMVISIAHBIE TIPEJICTABICHUS O
MPOCTPAHCTBEHHBIX (PUTYpaX U U3YyUCHHUE UX CBOWCTB, (JOPMUPOBAHUE U PA3BUTHE
MIPOCTPAHCTBEHHOIO  BOOOpa)X€HUs, pa3BUTHE CHOCOOOB T'E€OMETPUUYECKHUX
M3MEpPEeHUH, KOOPJAMHATHOIO U  BEKTOPHOTO  METOAOB I  pEUICHUs
MaTEeMaTUYEeCKUX U TIPUKJIIAHBIX 3a/1a4;

e CTOXACTHYECKasl JIMHUS, OCHOBAaHHAs Ha Pa3BUTHUH KOMOWHATOPHBIX YMEHUH,



MPEJICTaBICHUMN 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKpY>Karolero Mupa.

2. MecTo y4eOHOM TMCHUIJIMHBI B Y4e0OHOM IJIaHe

VYuebnas mucumiuinHa «MartemaTuka: aiareopa M Havajga MaTEeMaTUYEeCKOTO
aHallu3a; TEeOMETpUs»  SBISETCA  Yy4E€OHBIM  MOPEIAMETOM  0053aTeIbHOU
npeaMeTHON obnactu «Marematuka u uHpopmatuka»y OI'OC cpennero obiiero
oOpa3oBaHus.

B npodeccronanbHbIX 00pa3oBaTEIbHBIX OpPraHU3alMAX, PEATU3YIOIINX
00pa3oBaTeNbHYI0O MNPOTrpaMMy cCpeaHero oOmero oOpa3oBaHUs B IIpeenax
ocsoenusi OIIOIT CITO na 6a3ze ocHOBHOro oOmiero oOpa3oBaHus, ydeOHas
mucuuiimHa  «MaremaTukay Hu3ydaeTcss B 00IIe0Opa3oBaTEIbHOM  ITUKIIE
yueOnoro mrana OIIOII CIIO na 06a3e OCHOBHOrO OOIEro OOpa3oBaHUS C
MoJIydeHHueM cpeaHero oobiiero oopaszosanus (ITTTKPC).

B yueOnbix mianax [MTIKPC yyebnas aucnurmimaa «MaremaTuka: anrebpa u
Hayajla MaTeMaTHYeCKOro aHajliu3a; TEeOMETpPUS» BXOJUT B COCTaB OOLIMX
o011eo0pa3oBaTeIbHbIX YUYEOHBIX IUCLMIUIUH, (OPMHUPYEMBIX U3 00s3aTEIbHBIX
npeameTHbix obsacteit ®I'OC cpexgnero oduiero oOpasoBaHus, A Hpodeccuit
CIIO.

3. Pe3yabTarhbl 0CBOEHMSsI YUeOHOM JUCHMILITHHBI

OcBoeHue cojiep>kanusi yaeOHOM quCHUIUINHBI «MatemaTuka: anredpa 1 Hadasa

MaTEeMaTU4YeCKOr0 aHaJu3a; TEOMETPUS 00ECTIeUUBAET JOCTHIKEHUE CTYJICHTaMHU
CIEAYIOLINUX pe3y/ibmamog:

o JIUYHOCHIHBIX:

~  chOpMHPOBAHHOCTh MPEACTABICHUNA O MaTeMaTHKE KaK YyHHUBEPCATHHOM
SI3pIKE HAyKH, CPEJICTBE MOJCIUPOBAHUS SBJICHHH UM TIPOIECCOB, HICAX U
METOJaX MaTeMaTHKH,

- TOHWMAaHWE 3HAYMMOCTH  MaTEeMaTHKH JUISI  HAYYHO-TEXHHYECKOTO
nporpecca, CcGOPMHPOBAHHOCTh OTHOIIECHHS K MaTeMaTHKe KaK K YacTH
00IIIeUeNTIOBEYECKON KYJBTYphl 4Ye€pe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS
MaTE€MaTUKH, DBOJIIOLIMEN MaTEeMaTUYECKUX HICH;

~ pa3BUTHE JIOTUYECKOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO BOOOpaKEHUS,
ANTOPUTMUYECKON  KYJBTYPhl, KPUTHUYHOCTH  MBIIUICHUS HAa  YpPOBHE,
HeoOXonmuMoM st Oyaymield  nmpodeCCHOHAIBbHOW — JAeSITEeIbHOCTH, IS
MPOJIOJKEHUS 00pa30BaHUsI U CaMOOOpPa30BaHMUS;

- OBJIQJICHUE MAaTEeMaTUYECKUMHU 3HAHUSIMHU W YMEHHSIMHU, HEOOXOIWMBIMHU B
MMOBCETHCBHOM  JKW3HHM, IS OCBOCHHMS CMEXKHBIX E€CTCCTBCHHO-HAYYHBIX
TUCIMIUTMH W JUCHUIUIMH  TPOGECCHOHANBHOTO IUKIIA, JUIS  TOJYYCHUS
obpa3oBaHusi B OO0JIACTSAX, HE TPEOYIOIIMUX YriyOJEHHONW MaTeMaTH4eCKOM
ITOJITOTOBKH;

~ TOTOBHOCT U  CHOCOOHOCTH K  OOpa3oBaHHUIO, B TOM  YHCIIE
caMoo0pa3oBaHUIO, Ha MPOTSHKECHUH BCEH KM3HH; CO3HATEIILHOE OTHOIICHHE K



HENPEPHIBHOMY OOpPa30BaHUIO KaK YCJIOBHUIO YCHEITHOW MpodecCHOHATBbHOU U
OOIIECTBEHHON JEATEIbHOCTH;

~ TOTOBHOCTb M CHOCOOHOCTH K CaMOCTOSITEJILHOW  TBOPYECKOM W
OTBETCTBEHHOU JAEATEIBLHOCTH;

~  TOTOBHOCTh K KOJUIEKTUBHOW paboOTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
oOpa3oBaTelibHONW,  OOIIECTBEHHO  MOJIE3HOH,  Y4eOHO-HCCIeI0BaTEIbCKOM,
MIPOEKTHOU U APYTUX BUAAX JIESTEIHHOCTH;

~  OTHONICHHE K MPO(ECCHOHATBHONU ACSITEIbHOCTH KaK BO3MOXXHOCTH Y4acTHsl B
pEIIeHNH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIICHAIIMOHAIBHBIX
pooeM;

o MemanpeoMemHblix:

-~ YMEHHE CaMOCTOSITEJILHO OIpPEAENSATh LEIU JESITEIbHOCTH MW COCTaBISATH
IUIaHbl JIESITEIbHOCTH; CAMOCTOSITEIBHO OCYIIECTBIATh, KOHTPOJHUPOBATH U
KOPPEKTUPOBATh JEATEIIbHOCTh;, HCIOJIb30BaTh BCE BO3MOKHBIE PECYpCHI IS
NOCTMIKEHHUSI TOCTABJICHHBIX ILeJed U peaju3alyyd IUIAHOB JESATEIbHOCTH;
BBIOMpATh YCIICIIHbIE CTPATETUHN B PA3JIMYHBIX CUTYaIUAX;

-~ yYMEHHME TMPOAYKTUBHO OOIIAThCA M B3aUMOJCHCTBOBATH B IIpolEcCe
COBMECTHOW JEATEIbHOCTH, YUYWUTHIBATh IIO3ULUHU JPYTUX  YYACTHUKOB
NeATEeNbHOCTH, 3(PPEKTUBHO pa3peniatb KOHMIUKTHL;

~ BJIaJICHUE HaBbIKAMU TIO3HABATEJIbHOM, Y4e€OHO-HCCIEIOBATEIBCKON U
MPOEKTHON JAEATENBbHOCTH, HAaBBIKAMHU pa3pelieHus MnpoosieM; CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUS] MPaKTUUYECKUX
3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METOJOB MO3HAHUS;

~ TOTOBHOCTh U  CIIOCOOHOCTh K  CaMOCTOSITEIbHOW  MH(OPMAI[MOHHO-
MMO3HABATEIBHON  JEATENHHOCTH, BKJIIOYAsh yYMEHHE OpPHUEHTHPOBATHCS B
pPa3IUYHBIX  MCTOYHHMKAX nHpoOpMalMi, KPUTHYECKH  OIEHWBaTh |
MHTEPHPETUPOBATH HHPOPMALIUIO, TTOYUYaeMYI0 U3 Pa3IMYHBIX UCTOYHUKOB;

~ BJIAJICHUE S3BIKOBBIMU CpPEACTBAMHU: YMEHHE SCHO, JIOTUHYHO U TOYHO
u3jaraTh CBOIO TOYKY 3pEHMSs, UCIIOJIb30BaTh aJIEKBAaTHBIE SI3bIKOBBIE CPEICTBA;
~ BJIaJICHUE HaBbIKAMU [O3HABATEJIIbHONW  pe(aeKCMH Kak  OCO3HaHUs
COBEpIIAEMbIX JEHCTBUM W MBICIUTEIbHBIX IPOLECCOB, HX pPE3yJIbTAaTOB U
OCHOBAHUM, TpaHUIl CBOETr0 3HAHMS W HE3HAHUS, HOBBIX IMO3HABATEJIbHBIX
3a7a4 U CPEACTB Uil UX JOCTHUKECHUS,

- LEeJeyCTPEMIIEHHOCTh B MOMCKax " MPUHITAA peIIcHHUH,
CO00pa3uTEIbHOCTD " WHTYUIHUS, Pa3BUTOCTH MIPOCTPAHCTBEHHBIX
MpEeICTaBICHUI; CITIOCOOHOCTh BOCIIPUHUMATh KPACOTY W TAPMOHUIO MHUPA;

e NpeoOMemHbIX:

~  c(OopMHUpPOBAHHOCTH TPEJACTABICHUI O MaTeMaTHKE KaK YacTH MHUPOBOM
KyJIbTypbl M MECT€ MaTeMaTHKH B COBPEMEHHOW IMBUJIM3AINH, CIIOCO0aX
ONMCAHUSA SIBJICHUNM pEeaIbHOIO MUpa Ha MaTEMaTUYECKOM SI3bIKE,;

~  c(opMUPOBAHHOCTH TPEJACTABICHUM O MaTeMaTHYECKUX TMOHITHUAX KakK
BOXHEUIIINX MaTEMAaTHYECKUX MOJEISAX, MO3BOJISIIONINX OMHUCHIBATH M H3y4aTh
pasHble TMpOoLEeCcChl U SIBJICHUS; MOHMMAaHUE BO3MOXKHOCTH aKCHOMAaTHYECKOTO
MOCTPOEHUSI MaTEeMaTUYECKUX TEOPHii;

~ BJIaJICHUE METOJaMM J0Ka3aTeJbCTB W aJITOPUTMOB PEIICHHUS, YMEHHE HX



IIPUMEHSTH, IPOBOAUTH JOKA3aTEIbHBIE PACCYKIECHUS B XOAE€ PEIICHUs 3a1ad;

— BJAQJCHUE  CTAHJAPTHBIMM  IIpUEMAaMU  PEIICHUA  PalUOHAIBHBIX U
VppalOHAIbHBIX, II0Ka3aTEeJIbHBIX, CTEICHHBIX, TPUTOHOMETPUUYECKUX
YPaBHEHUI U HEPABEHCTB, UX CHUCTEM; HUCIIOJIB30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX
IIpOrpaMM, B TOM YUCJIE JJIS I10- MCKA IIYTU PELICHUS U WIIIOCTPALUU PELICHUSA
YPaBHEHUH U HEPABEHCTB;

- c(popMUPOBAHHOCTh IIPEACTABICHUIN 00 OCHOBHBIX ITOHATUAX
MaTEeMaTUIECKOTO aHaIM3a W  HUX  CBOMCTBAax, BJAQJCHUE  YMEHHUEM
XapaKkTepru30BaTh MOBEACHHE (PYHKIHI, HCIOJH30BAHUE TIOJYYECHHBIX 3HAHUN
JUIsL ONIUCAaHUs M aHAJIN3a PEaAIbHBIX 3aBUCHUMOCTEN;

— BJIAJACHUE OCHOBHBIMHA TIOHSATUSIMH O IUIOCKMX W HIPOCTPAHCTBEHHBIX
reoMeTpuueckux ¢GuUrypax, HUX OCHOBHBIX CBOHCTBax; CGHOPMUPOBAHHOCTD
YMEHHUS PACIIO3HABATh F€OMETPUYECKHE (PUIyphl HA YepTexax, MOAECIIX U B
peaJbHOM MUpE; NPUMEHEHHE H3YUYEHHBIX CBOICTB IeOMETpUYECKuX (GUryp M
dbopMyn sl pelieHuss TeOMETPUYECKUX 3aJad M 3aJad C MOPaKTUYECKUM
COJIEpIKaHUEM;

~  c(opMUPOBAHHOCTh MPEACTABICHUN O IpolEeccaX U SBJICHUSIX, MMEIOIINX
BEPOATHOCTHBIM XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B pPEAIbHOM
MHpPE, OCHOBHBIX IOHATHUAX DIIEMEHTAPHOU TEOPUU BEPOSTHOCTEH; YMEHUM
HaxOJUTh U OLIEHMBATh BEPOATHOCTHM HACTYIUJICHUS COOBITUH B IPOCTEUIIMNX
MPAKTUYECKUX CUTYyalMsIX U OCHOBHBIE XapAaKTEPUCTUKH CIyYaHBIX BEJINYVH;
~ BJIAJCHUE HAaBBIKAMM MCHOJB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM
IIpU PELICHUM 3a7a4.

B pesynprare wn3yuyeHus y4yeOHOM IUCHUIUIMHBI «Maremartuka» oOydaroniuiics
JOJDKEH

3HATHL/NIOHUMATD.

® 3HAYCHHE MaTeMaTHYCCKOW HAyKH JJIS PEIICHHUS 3a7a4, BO3HUKAIOIINX B TCOPUHU
U TpaKTUKE;, IMHPOTYy MU B TO IKE BpPEeMS OrPaHUYEHHOCTh IPUMCHCHHS
MaTeMaTHYECKUX METOJIOB K aHAJW3y WU HCCICIOBAHHUIO IPOIECCOB M SIBJICHUU B
MPUPOJE U OOIIECTBE;

® 3HAYCHUE MPAKTUKUM U BOMPOCOB, BOZHUKAIOIIMX B CaMOM MareMaTHKE Jis
(GhopMHUpPOBaHMS M PA3BUTHS MaTEMaTUYECKOW HAyKW, UCTOPHIO PAa3BUTHS TOHSTHS
yuciaa, CO3JIaHUs MaTeMaTHYeCKOro aHajdu3a, BO3HUKHOBEHUS U Pa3BUTHUS
TCOMETPHH;

® YHHMBEPCAIbHBIA XapaKTep 3aKOHOB JIOTUKH MAaTEMAaTHUYECKUX PaCCYKIEHUH, MX
MIPUMEHUMOCTD BO BCEX 00JIACTAX YEIIOBEUCCKOMN ACATEILHOCTH;

® BEpPOATHOCTHBIN XapaKTep Pa3IMUHbIX MPOLIECCOB OKPYKAOIIETO MHUPA.



AJITEBPA

yMeThb:
® BBHINOJHATH apudMeTUYeCKUe JCHCTBUS HAJ 4YHUCIaMH, coYeTas YCTHbIE U
NUCbMEHHBIE TPUEMbl; HAXOJUTh MNPUOJMKEHHBIE 3HAYCHUS BEJIMYMH U
MOTPENIHOCTH BBIYMCICHHUM (a0COJIIOTHAs U OTHOCUTEJIbHAS); CPABHUBATh YHMCIIOBBIC
BBIPAKCHUS,
® HaxXxOAUTh 3HAYCHMS KOpHS, CTENEHHW, JiorapupmMa, TPUTOHOMETPUUECKUX
BRIDOKCHH HA OCHOBE ONpENEICHUS, WCIONB3ysS TMPH  HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPEJICTBA; TMOJb30BAThCS MPUOIMAKEHHOM OLIEHKOH TMpu
NPaKTHYECKUX pacyeTax;
® BBHINOJHATH NPEOOpa3oBaHUs BBIPAKEHUN, MPUMEHSST (HOPMYJIIbI, CBA3aHHBIE CO
CBOMCTBaMH CTEIEHEH, JorapupmMoB, TPUTOHOMETPUUECKUX HYHKIIUMA;
HCIOJIb30BATh NPHOOPETeHHbIe 3HAHMA W YMEHHUS B NPAKTHYECKOH
AeITeJIbHOCTH M MOBCEAHEBHOM KU3HU!
e IS MPAKTUYECKUX PacueToB 1Mo QgopmysaM, BKIoUas (HOpMyIIbl, coaepKaliue
CTEIEeHM, PauKalbl, JOorapudmMbl U TPUTOHOMETPUUECKHUE (DYHKIIUU, UCTIONB3YS MPU
HEOOXOJIMMOCTH  CIIPaBOYHBIE MAaTE€pUaNbl U MPOCTEUINE BBIYUCIUTEIHHBIC
YCTPOMCTBA.

DOyHKUUM U Tpaduku

yMeTb!
®  BBIUMCIATh 3HaueHUWE (GYHKUIUMA MO 33JaHHOMY 3HAYEHUIO apryMeHTa IMpu
Pa3IMYHBIX croco0ax 3aaaHus QyHKUINU;
®  ONpeaeNniaTb OCHOBHBIE CBOMCTBA YHMCIOBBIX (YHKIUH, HILTIOCTPUPOBATh MX Ha
rpadukax;
e cTpouTh TpaduKud U3YYEHHBIX (DYHKIMH, WUIIOCTpUPOBaTh MO TrpaduKy
CBOMCTBA AJIEMEHTAPHBIX (PYHKITUH;
®  HCTOJB30BAaTh MOHATHE (PYHKIUW JJIs OMHCAHUS W aHajdu3a 3aBHCHUMOCTEH
BEJINYWH;
HCMOJIb30BAaTh TNPUOOPETEHHbIe 3HAHUSI M YMEHHST B NPAKTHYECKOH
AeATEeJILHOCTH U NMOBCETHEBHOI KU3HU:
e Ui ONHCAaHUS C TIOMOIIbIO  (PYHKIHMA  pa3iMyHBIX  3aBUCHMOCTEH,
MPEACTABICHUS X TpadruecKku, UHTepIpeTaui rpaduKoB.

Hayana mareMaTH4ecKOro aHaIu3a

yMeThb!
®  HAXOJUTh MPOU3BOJHBIC FJTEMEHTAPHBIX (PYHKIIMIA;
®  UCHOJB30BATh MPOU3BOJHYIO ISl U3YYEHHUS! CBOMCTB (PYHKIUH M MOCTPOEHUS
rpaduKoB;
®  [PUMEHSATH MPOU3BOJHYIO [Jisi TPOBEICHUS MPHUOJIMKEHHBIX BBIYMCIICHUN,
pemath 3a7auyd MPUKIAIHOTO XapakTepa Ha HaxOXKICHHE HauOONIbIIEro |
HaVMEHBIIIETO 3HAUCHMUS;
®  BBUMCIATH B MPOCTEHIIMX CIy4asX IUIOMIAJM U OOBEMBI C HCIOJIB30BAaHUEM
OIIPEAEIIEHHOTO NHTETPaa;



HCIO0JIb30BAaTh NPUOOPETEHHbICe 3HAHUSL M YMEHMS B INPAKTHYECKOH
NeSITeJIbHOCTH U MOBCETHEBHOM KMU3HHU JIJIS:

e  pelieHusT MNPUKIAIHBIX 3a/lad, B TOM YHUCJIE COIUATbHO-DKOHOMUYECKUX H
¢bu3nUecKux, Ha HauOOJbIINE M HAUMEHBIINE 3HAYCHUSI, HA HAX0XJACHHE CKOPOCTU U
YCKOPEHHS.

YpaBHeHUS U HEPABEHCTBA

YMETh!
e pemarh palKrOHaIbHBIE, IMOKa3aTeIbHbIC, norapupMHUIECcKue,
TPUTOHOMETPUYECKUE YPABHEHHUS, CBOJSIIMECS K JUHEUHBIM U KBaJPATHBIM, a TAKKE
AHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI;
®  UCIOJIb30BaTh I'paUueCKuil METO| pEIlICHUs YPAaBHEHUN U HEPABEHCTB;
® U300pakaTh HAa KOOPJWHATHOM IJIOCKOCTH pELICHUs ypaBHEHHI, HEPABEHCTB U
CHUCTEM C JBYMSI HEU3BECTHBIMU;
® COCTaBJITh M PEIIaTh YPABHECHUS M HEPABEHCTBA, CBA3BIBAIOIINE HEU3BECTHBIC
BEJIMYUHBI B TEKCTOBBIX (B TOM UHCJIC MPUKIAIHBIX) 3a/jauax.
Hcnonb30oBaTh NpHOOpPeTEeHHbIe 3HAHMA W YMEHHA B NPAKTHYECKOM
AEATeJIbHOCTH M IMOBCEAHEBHOM KU3HU:
® Ul HOCTPOECHUS U UCCIEIOBAHUA POCTEUIINX MATEMATUYECKUX MOJEIIEH.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEM
yMeThb!

e pemarh IpocTeine KOMOMHATOpPHBIE 3aJaud METOJOM Iepedopa, a Takxke ¢

HCIIOJIb30BAaHUEM M3BECTHBIX (DOPMYJT;

® BBIYUCIATH B NMPOCTEUIINX CIydasX BEPOSITHOCTH COOBITUH Ha OCHOBE MOJCYETa

YHCIJIa HCXOJIOB;

HCIO0JIb30BaTh NPHOOPETEHHbIC 3HAHUA M YMEHHMS B IPaAKTHYECKOH

e TeJIbHOCTH U NOBCEIHEBHOM KM3HU:

® IS aHAJIM3a peaJbHBIX YMCIIOBBIX JIaHHBIX, MPEACTABICHHBIX B BUJE AUATPAMM,

rpauKoB;

e aHanu3a MH(POPMALMU CTATUCTUYECKOTO XapaKTepa.

I'EOMETPUA

YMETh:
® pacro3HaBaTh Ha YEPTEkKax M MOJEISAX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHUTH
TpexXMepHbIE 00BEKTHI C UX OMUCAHUSIMHU, U300pAKECHUSIMU;
® ONUCHIBATH B3aUMHOE€ PACIIOJIOKEHHUE TMPSIMBIX M IUIOCKOCTEW B MPOCTPAHCTBE,
aApeyMeHmupo8amsv C80U CYHCOEHUSL 00 IMOM PACNOTIOHCEHUU;
® AHAJIM3UPOBATh B MPOCTEUIIUX CIIy4dasX B3aUMHOE PaCIOJIOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;
® U300pakaTb OCHOBHBIC MHOTOTPAHHUKHU U KPYTJIbIE TEJIA; BBHITTOJIHITH YEPTEXKH 110
YCJIOBUSIM 33/1a4;
® cmpoumb npocmetiuiue cedenusi Kyoa, npusmvl, NUPAmMuobl;



® pemarh IUIAHUMETPUYECKUE W MPOCTEUINE CTEPEOMETPUYECKHE 3a7add Ha
HaXO0XXJIEHHUE TEOMETPUICCKUX BEIMYMH (IJIMH, YIJIOB, IUIOIAAeH, 00bEMOB);

® WCIIOJIB30BaTh TPH PCIICHHH CTEPECOMETPUYCCKHX 3aJad IUIAHUMETPUUICCKUC
(haKThl 1 METOJIBI;

® TIPOBOJUTH JAOKa3aTeIbHBIC PACCYKIICHUS B XOJI€ PEIICHUS 3a/1a4;

HCMO0JIb30BAaTh MPUOOPETEHHbIe 3HAHUSI M YMeHHS B NPAKTHYECKOH
AeATEJHbHOCTH U MOBCEIHEBHOM KU3HH.

® JUIS WCCIIEIOBaHUs (MOJCITMPOBAHUS) HECIOXKHBIX MPAKTUYSCKUX CHUTyaIlui Ha
OCHOBE M3y4YEHHBIX (POPMYII U CBOKCTB (DUTYP;

® BHIYKCIICHUS 00BEMOB M ILIOIMIAJCH IMOBEPXHOCTEH MPOCTPAHCTBECHHBIX TEIN MPH
PEIICHUN TPAKTUYCCKUX 3a]ad, MCIOJB3Yys MPU HEOOXOAUMOCTH CHPABOYHUKHA H
BBIYHMCIIUTEILHBIE YCTPOMCTRA.

4, Copepxanue y4eOHON AMCHUIIHHBI

Beenenue

MaremaTka B HayKe, TEXHHKE, OKOHOMHUKE, HH(POPMAIIMOHHBIX
TEXHOJOTUSAX W MPaKTHYECKOW JesTenbHOCTH. llenmn W 3amaum  M3ydeHHs
MaTeMaTuKH 1pu ocBoeHnu mpodeccuii CIIO.

AJI'EBPA

Pa3BurHe MOHATHA O YHUCJIE
Llensie 1 pamuoHabHBIC YKcaa. JlelcTBuTeNnbHBIE uncia. [Ipubausicertvle
sviuucienus. Kovnnexcuvie uucna.

KopHu, crenenu u jgorapugmsi

Kopuu u cremenu. KopHM HaTypajlbHOM CTENEHM U3 4YHUCIA U UX
cBoricTBa. CTENEHU € pallMOHAIBHBIMU MOKa3aTeNsIMUA, UX CBOMCTBA. CTEeNeHu C
JNEeNCTBUTENIbHBIMU  TIOKazarensiMu. Ceolicmea cmenenu ¢ OelcmeumeibHbIM
noxasamenem.

Jlorapugm. Jlorapudpm uncaa. OCHOBHOE JOrapuPMHUUYECKOE TOKIECTBO.
JlecsaTuunble U HaTypaidbHble Jorapudmel. [IpaBuna aelictBuii ¢ Jorapupmamu.
Ilepexonq kK HOBOMY OCHOBAHHUIO.

I[IpeoOpa3zoBanue anredopamyeckux BbIpaxeHuid. [IpeoOpazoBanue
palMOHAIBHBIX, VppalMOHATIbHBIX CTEINEHHBIX, IMOKa3aTeIbHbIX u
Jorapu(pMUYECKUX BBIPAKECHUIM.

Ilpakmuueckue  3auamus. ApudMeTHUYeCKUE JCHCTBHSA HaJA YHCIAMH,
HaXOXJICHUE TPUOIDKCHHBIX 3HAYEHUW BEJIMYMH W TIOTPEIIHOCTEH BBIUYMCICHUN
(a0COMIOTHOM M OTHOCHUTENIBHOM ), CPABHEHHE YMCIIOBBIX BBIpAKEHUH. Bhrancienue u
CpaBHEHHE KOpHEeW. DBrpimonHeHwe  pacueroB ¢ paaukanamu.  PelieHue
VMppalMOHAJIbHBIX ypaBHEHUN. HaxoxIeHHne 3Ha4YeHWM CTENEHEW C pauuOHAIBHBIMU
nokazarensiMu. CpaBHeHue crerneHei. [IpeoOpa3zoBaHusi BBIPOKEHH, COJEpKaIIX
creneHU. PemeHue TMokas3arelpHbIX YpaBHEHUM. PeleHne NpUKIAAHBIX 3a1ad.



Haxoxxnenune 3naueHuil norapudma mo mpou3BOJILHOMY OCHOBaHHIO. llepexonm ot
OJTHOTO OCHOBaHMsI K Jpyromy. BbeluncieHne u CpaBHEHHE JIOTapU(PMOB.
JlorapumMupoBaHue M  TOTEHUUPOBAHUE BbIpakeHuil. [IpuOnmxeHHble
BBIUMCJIEHUSI W pPEIICHUs NPUKIAAHBIX 3a1ad. Pemienuwe norapuMuyeckux
YPaBHCHUU.

OcHoOBBI TPUTOHOMETPHUH

OcHoBHble nOHATHUA. Panuannas mepa yria. BpamarenbHOe JBUKEHUE.
CuHyc, KOCHHYC, TAHT€HC U KOTAHI'€HC YUCJIA.

OcHOBHBIC TPHUrOHOMETpPHYECKHE TOxXIecTBa. DOpPMyJbl IPUBEICHHUS.
Dopmyiibl ciioxkeHUusd. DopMylibl YABOCHUA DPopmyiivl NOIOBUHHO2O )2ld.

IlpeoOpa3zoBanusi  NMpPOCTEHIIMX  TPUTOHOMETPUYECKMX  BbIPAKEHUH.
IIpeoOpa3oBaHre CyMMbl TPUTOHOMETPUYECKUX (YHKIUH B IPOU3BEACHUE MU
MIPOU3BEICHUSI B CYMMY. BbipadiceHue mpucoHOMempudeckux @QyHKyui uepes
MAaH2EHC NOJIOBUHHO20 ap2yMeHmd.

Tpuronomerpuueckue  ypaBHeHMsl M HepaBeHcrBa.  [Ipocreimme
TPUTOHOMETPHUYECKHUE YPaBHEHHS. Ilpocmeuwiue MpucoHoMempuiecKue
HepaseHcmeda.

Oo0OparHble TPpUrOHOMETPUYECKHE (PYHKUHMHU. APKCHUHYC, apKKOCHHYC,
ApKTaHI'EHC.

Ilpakmuueckue 3anamus

Pagnannelii MeTOX WM3MEpEHUs YIJIOB BpAIEHUA U CBA3b C I'PagyCHOMN
Mepoil. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKJIECTBA, (POPMYJBI CIOKEHUS,
YABOEHMs, NpeoOpa3oBaHUE CYMMbl TPUTOHOMETPUYECKMX (QYHKIMI B
MpOMU3BEACHNE, NPeoOpa30BaHUe NMPOU3BEACHUS TPUTOHOMETPUUECKUX (PYHKIIMM B
cymmy. Ilpocreiimme TpUrOHOMETPUYECKME yPAaBHEHMS U HEPABEHCTBA.
OOpaTHble TPUTOHOMETpUUECKHUE (DYHKIIMU: apKCUHYC, APKKOCUHYC, ApKTAHI€HC.

DYHKIUU, UX CBOMCTBA U rpaduku.

@dyukuuu. OOnacTe onpeferaeHuss M MHOXECTBO 3HA4YeHUM; rpaduk
GyHKUMU, TOCTpOoeHUE rpauKoB HYHKIMNA, 3aJaHHBIX Pa3JIMYHBIMU CIIOCOOaAMH.

CaoiicTBa byukuumn. MOHOTOHHOCTb, YETHOCTBD, HEYETHOCTb,
OTPaHUYEHHOCTh, TEPUOANYHOCTh. [IpomMexxyTku Bo3pacTaHusi U yOBIBaHUS,
HauOoJIbIlIee W HAUMEHbBIIIEE 3HA4YEeHUs, TOYKU »JKcTpemyma. ['paduyeckas
uHTeprperanus. [Ipumepbl (GYHKIIMOHAIBHBIX 3aBUCHUMOCTEH B  peallbHbIX
Tporieccax u siBJIeHUsX. Apudmerndeckue onepanuu Haj QyHkmusmu. CrioxxHas
byukuus (kommno3uuus). [louamue o HenpepviHOCMU PYHKYUU.

Oo6patnbie ¢pynkuuu. Obnacms onpedenerus u 00O1ACMb 3HAYEHUL 0OPAMHOU
@yukyuu. I pagpux obpammuoii pynxyuu.

CreneHnble, MOKa3aTelbHbIE, JorapupmMuieckue 1 TPUTOHOMETPHYECKHE
¢pynknun. OOpaTHble TPUTOHOMETPUUECKUE (DYHKIIMU

Onpenesennss yHKUMIL, UX CBOUCTBA U IrPaQUKHU.

IIpeoOopa3zoBanust rpadukoB. [lapamnenbHbli TIEPEHOC, CHUMMETPUS
OTHOCHUTENBHO OCEl KOOPAMHAT U CUMMETPHUSI OTHOCUTEIBLHO Hayaja KOOpJAUHAT,



CHUMMETPHUSL OTHOCHUTEIBHO MPSMON Y = X, PacTsDKEHHE M C)KATUE BJIOJb OCEU
KOOpJUHAT.

IIpakTnyeckune 3ansitus. [Ipumepsl 3aBUCUMOCTEN MEXIy NEPEMEHHBIMU
B pEAJbHBIX MPOIECCaX M3 CMEXKHBIX IUCIUIUIMH. OnpeneneHue (QyHKIUMH.
IToctpoenue u urenue rpapukos Gpynkuuii. MccnenoBanne pynkuuu. CBoiicTBa
JIMHEMHOM, KBaJIPaTUIHOMU, KYCOUHO-JIMHEHHOW M APOOHO- JTMHEHHON (DYHKIIUH.
HenpepsiBHble 1 nepuoandeckue (ynkuuu. CBolicTBa M rpauku cHHYca,
KOCHHYCa, TaHTeHca U KoTaHreHca. O0paTHbie GyHKIMHU U uxX rpaduxku. OOpaTHbIe
Tpuronomerpuueckue  pynkmuu. [IpeoOpazoBanusi rpaduka  (yHKIHH.
I"'apmonunueckue kosieOanus.  Ilpuknagueie  3amaun.  [lokasarenbHble,
norapuMUIECKie, TPUTOHOMETPUUECKHUE YPaBHEHUS U HEpaBeHCmad.

Havayia MareMaTH4eCKOIo aHAJIM3a

IMocaenoBarenbHocTH. CrocoObl  3aJaHMsl W CBOMCTBAa  YMCIIOBBIX
IIOCJIEI0BATEILHOCTEN. Ilonamue 0 npeoeie noCc1e008amenbHOCHU.
Cywecmeosanue npeoeia MOHOMOHHOU — O2PAHUYEHHOU NOC1e008aAMeNbHOCU.
CymMmupoBaHue MocienoBaTeabHOCTed. beckoHeuHO yObIBaolias TIeoMeTpUYecKast
IIpOTpeccHss U €ee CymMma.

IIpousBoanasi. IloHarue o npou3BOgHON (YHKIIMH, €€ TEOMETPUYECKUU U
¢usznueckuil cMpICi. YpaBHEHHE KacaTelabHOU K rpaguky ¢yHkuuu. [IpousBonHbie
CyMMBI, pPa3HOCTH, TPOU3BENCHMS, 4YacTHbIe. [IpoM3BOOHBIE  OCHOBHBIX
aneMeHTapHbIX (QyHKuM. [IpuMeHneHne npou3BOAHON K MCCIEAOBAHUIO (PYHKIIUMI U
nocTpoeHuto rpadukoB. [lpouzeodnvie obpamuou @QyHKYuu U KOMHOZUYUU
@dyuryuu.

[IpuMepbl HCHOJIB30BAHUS TPOWU3BOAHOM [JJIi HAXOXKIACHUS HAWIY4YILETro
peleHnsl B TPUKIAJHBIX 3a7adax. Bropas npous3BoaHas, €€ reOMETPUYECKUU U
dbusudeckuii cMbici. HaxoxaeHne cKopocTH sl mpoliecca, 3aaHHoro Gopmyoi u
rpadgukom.

IlepBooOpa3nass m wuHTerpaJj. I[IpuMeHeHHe OIpeneneHHOro HWHTErpana s
HAXOXKJICHUS TIJIOMIAM KPUBOJIMHEHHON Tpaneuun. @opmyna Herorona—IJleiiOnuna.
[Tpumepsl npuMeHeHUs! HHTerpaia B (PU3UKE U TEOMETPUH.

IIpakTuyeckune  3aHATHA. YuciaoBas MOCIEIOBATEIbHOCTh, CIOCOOBI €€
3a/1aHMs, BBIYKUCIICHMS YJICHOB IOCJIEN0BATEIBHOCTU. IIpenen nocienoBaTeabHOCTH.
beckoneuno  yOwIBaromiasi  reoMeTrpuueckas nporpeccus.  I[IpousBogHas:
MEXaHWYECKNN U F'€OMETPUUYECKUI CMBICI IPOU3BOJHOM. Y PaBHEHUE KACATEIBHOM B
obmem Buze. IlpaBuna u gopmynsl quddepeHurpoBanus, TadbiuLua MTPOU3BOAHBIX
aneMeHTapHbIX (yHkuuid. MccnenoBanue (QyHKUIMH C TOMOILIBIO MPOW3BOIHOM.
Haxoxnenne HanOOJbIIero, HAMMEHBIIET0 3HAYEHUS! M SKCTPEMaJIbHbIX 3HAYEHUUN
¢bynkuun. HWuterpan u  mepBooOpazHas. Teopema  Hprorona—JlelOnuna.
[IpumeHeHne uHTerpaia K BEIYUCICHUIO (PU3MUECKUX BEJTMYMH U IJIOLIAICH.

YpaBHeHMs U HEPABEHCTBA

YpaBHeHUusT M CHCTeMbl YypaBHeHUil. PanmoHabHBIE, WppalMOHAIbHBIC,
[I0OKA3aTEJIbHbIE W TPUTOHOMETPUUYECKHUE YPABHEHUS U CUCTEMbl. PaBHOCUIIBHOCTH
ypaBHEHUI, HEPABEHCTB, cucTeM. OCHOBHbBIEC MPUEMbI UX pELICHUS (pa3sioKEeHUE Ha



MHOXXHUTCIIM, BBEACHUC HOBBIX HCU3BCCTHBIX, ITIOACTAHOBKA, rpa(bnqecm/lﬁ MCTOI[).

HepaBencrBa. PanumoHanpHble, WUppamMOHaJbHbBIE, IIOKAa3aTEIbHbIE U
mpuzonomempuyeckue HepaBeHCTBA. OCHOBHBIE PUEMBI UX PEIICHUS.

HUcnoab3oBanne CcBOWMCTB M rpaukoB (PYHKUMA NPA PelIeHUH
YpaBHeHMid U HepaBeHCTB. MeToa uHTepBaioB. M300paxkeHrne Ha KOOPAMHATHOM
IJIOCKOCTH  MHOXKECTBA  PEIICHUWH ypaBHEHUHM U  HEPAaBEHCTB C  JAByMs
IIEPEMEHHBIMU U UX CHUCTEM.

Hpuxknaausie 3aaa4u. [I[pumeHeHne MaTeMaTUYECKUX METONOB ISl PEIICHUS
CoJiep KaTeNIbHbIX 33/1a4 U3 PA3JIMYHbBIX 00JaCTEl HAYKU U MPAKTHUKHU.
WNHTtepniperanys pe3yibTara, yu4eT peaIbHbIX OrPAaHUYCHUM.

IIpakTnyeckune 3aHsaTHda. KopHu ypaBHeHUH. PaBHOCMIBHOCTH ypaBHEHUH.
[IpeoOpazoBanue ypaBHeHMl. OCHOBHBIE MPUEMBI pPEUICHUS ypaBHEHUW. PernieHue
cucTeM ypaBHeHul. Mcnonb3oBanue cBOWCTB U rpaduKoB (PyHKUUN 1JIs peuieHus
YPaBHEHUN U HEPABEHCTB.

KomOunnaropuka, CcTaTHCTHKA M TEOPHUSI BEPOATHOCTEI.

iieMeHTbl KOMOMHATOPUKHU. OCHOBHBIE MOHATUS KOMOMHATOPUKH. 3a/1auul Ha
MOJICYET YHUCIIa pa3MELICHHI, IEPECTAaHOBOK, coueTaHnii. Pemenue 3amgau Ha nepedop
BapuaHtoB.  ®opmyna  Ounoma  Herorona.  CpoiicTBa  OMHOMHMHAIBHBIX
ko3 urmenToB. TpeyronpHuk [lackais.

DyieMeHThl Teopun BeposiTHOcTell. CoObITHE, BEPOSITHOCTH COOBITHS,
CIIOKEHUE W YMHOXEHHUE BEpOSTHOCTEU. [lonamue o He3asucumocmu coObImui.
Huckpemnas  cayuaiinas — eenuuuna, 3akoHn  ee  pacnpeoenenus.  Hucnogvie
Xapaxkmepucmuky OUCKpemHou caydatnou eeauyunsl. Ilonsamue o 3akone 6O0abUUX
yucei.

JJIeMEeHTbl MAaTeMATH4eCKOil crarucTHKHU. [IpencraBneHue JaHHBIX
(Tabmurel, TUarpaMmbl, TpapuKu), eeHepalbHaAs COBOKYNHOCMb, 8blOOpPKA, cpeoHee
apugmemuueckoe, meouana. Ilonamue o 3a0auax mamemamuyeckonu cmMamucmuxu.
Pewenue npakmuueckux 3a0au ¢ npumerenuem 8eposmHOCHHbIX Memooos.

IlpakTuyeckne 3ansTusi. Vcropus pa3BuUTHs KOMOUHATOPHKH, TEOPHH
BEPOSITHOCTEM M CTATHCTHUKM W HUX pPOJb B Pa3IMYHBIX Cepax YeTIoBeueCKOn
xKuzHenesTenbHocTH. [IpaBuna koMOuHaTOpuKU. PerieHne KOMOMHATOPHBIX 3a/ad.
Pazmemienus, codyetanuss M IepecTaHOBKA. buHOM HplOTOHA W TpeyroybHUK
[Tackansa. Ilpuknamgaele 3amaun. Kiaccuueckoe — OmnpeneneHue  BEPOSTHOCTH,
CBOWCTBAa BEPOSITHOCTEH, TEOpemMa O CyMME€ BEpOSATHOCTEH. Brruucienue
BeposiTHocTed.  Ilpukmagueie  3amauu. llperncraBieHue  4YMCIOBBIX — JAHHBIX.
[Ipuknagueie 3amaydu.

I'EOMETPUSA

IIpsiMmble U IUIOCKOCTH B NPOCTPaHCTBe. B3anMHOE pacrosiokeHue IByx
NpsiMbIX B mpoctpaHcTee.  IlapajuienpHOCTH  HIPSIMOMT M TUIOCKOCTH.
[MTapamenbHOCTh MIIOCKOCTEU. [lepneHAUKYIISIPHOCTh TIPSAMOM M TIJIIOCKOCTH.
[lepnenaukynsap ¥ HAKJIOHHAs. YIOJ MEXAYy IMPsAMOU U  INIOCKOCTBIO.



JIByrpaHHbId yroa. Yroja MeEXIy IUIOCKOCTSIMM. lleprneHanKyJIsipHOCTh HOBYX
IJIOCKOCTEN.

I'eomerpuuyeckue mnpeoOpa3oBaHMsi IPOCTPAHCTBA.  ITAPAJUICIIBHBIN
IIEPEHOC, CHMMETPUSI OTHOCUTEIIBHO INIOCKOCTH.

IMapasienbHoe mnpoeKkTHpPOBaHMe. [[10Wadb OpMOSOHANBLHOU NPOEKYUL.
N300paxkeHne NpocTpaHCTBEHHBIX (UTYP.

Mmuororpanauku. BepumHbl, peOpa, IpaHu MHOTIOrpaHHHKa. Pazeepmka.
Mmuozoepannvie yenvl. Boinykavie mnocoepannuxu. Teopema Diinepa.

Ilpusma. Ilpsmas wu  wmaxionnas  nupusma. llpaBwibHas  Tnpu3ma.
[Tapannenenunen. Ky6.

IIupamupa. IlpaBunbHas nmpamuaa. YcedeHHas nupaMmuga. Terpasap.
Cummerpuu B KyOe, B mapajuiejenuIieie, B Ipu3Me U MUpaMHUJe.

Cevenust ky0a, NpU3Mbl U TUPAMUBI.

[IpencraBneHnne O mNOpaBUIbHBIX MHOTOTpaHHUKax (TeTpa’ape, Kyoe,
OKTa’ape, IOJEKadIPE U UKOCABIPE).

Tes1a 1 MOBEPXHOCTH BpallleHUA

Huauuap m koHyc. YceueHHbIM KoHyc. OcHOBaHUE, BBICOTAa, OOKOBas
IIOBEPXHOCTh, OOpa3yromiasi, pas3BepTka. OceBble CEYEHUs] U CEUEHUs,
MapaJUICIIbHBIE OCHOBAHMUIO.

Hlap u chepa, nux ceuenusi. KacarenpHas miockocTs K chepe.

H3mepeHusi B reoMeTpuu

O0bem u ero uzmepenue. urerpanpHas popmyiia oobema.
dopMynbl  o6beMa KyOa, MPSIMOYTOJIBHOTO Mapajuiefienuriena, MPU3MBbI,
uwiuaapa. Dopmynsl o0bemMa mHUpaMHUAbl U KOHyca. DOpMyJibl TIJIOIIAIH
MOBEPXHOCTEN MUIUHApPa U Kouyca. Dopmyisl 00bema mapa u miomaiau chepol.

IMoxo6ue Ten. OTHOIIECHUS TUIOMIAIEH TTOBEPXHOCTEH U 00HEMOB TTOJOOHBIX
Tell.

Koopaunatel u BekTopsbl. [IpsiMmoyrosibHas (AekapToBa) cucTeMa KOOpJIHHAT
B npocrtpaHcTBe. DOopmyrna pacCTOSIHUA MEXKAY ABYMs TOYKaMHU. YpaBHEHUs
chepsl, nrockocmu u NPAMOU.

Bekropbl. Monynes BekTtopa. PaBeHCTBO BeKTOpOB. ClOXKEHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4YHCHO. Pa3noxkeHne BEKTOpa IO HaIpPaBJICHUSM.
Yron wmexnay naByMms Bektopamu. lIpoekumsi BekTtopa Ha ocbk. KoopauHaTsl
BekTOpa. CKalsipHOE NMPOU3BEIACHUE BEKTOPOB.

Hcrnonp30BaHne KOOPAMHAT M BEKTOPOB IIPU PEIIEHHMM MATEMAaTHUYECKUX U
NPUKIIAAHBIX 3a1a4.

Ilpakmuueckue 3anamus.

IlpusHaku B3aMMHOIO PACHOJIOKEHHMS MNPAMBIX. YTOI  MEXAY
npssMbIMH. B3anMHOE pacIiosio)keHue NpsiMbIX U IUIocKocTen. [lepnennukynsp u
HAKJIOHHAs K IUIOCKOCTH. YTOJ MEXAY IPAMOM M IUIOCKOCThIO. Teopembl O



B3aMMHOM  DPACIIOJIOXKEHUM TMPSIMOM H  IUIOCKOCTH. Teopema O  Tpex
MEPIEHAUKYJISIpaX.

IlpydHakm W CBOWCTBAa NAPAJJICJBbHBIX M NEPHEHAMKYJIAPHBIX
IJIOCKOCTel. PaccTosiHUE OT TOYKU J0 INIOCKOCTH, OT IPSIMOM JI0 TUIOCKOCTH,
pacCTOSIHUE MEXIY IUIOCKOCTSIMHM, MEXAY CKPEUIMBAIONIUMUCA MPSIMBIMHU,
MEXy MPOU3BOJIBHBIMH (PUTYpaMH B MPOCTPAHCTBE.

IMapanienbHoe NpPOeKTHPOBaHME W €ro cBolicTBa. Teopema o niowaou
OPMO2OHANILHOU ~ NPOEKYUU  MHO20Y20IbHUKA. Bzaumuoe pacmnoIoKeHue
MPOCTPAHCTBEHHBIX (PUTYD.

Paziuunble BuUAbl MHOrorpaHHumkoB. UMx wuzoOpaxkenus. CeudeHus,
pa3BEPTKH MHOTOrpaHHUKOB. [liomaae mnoBepxHocTH. Buasl cummerpuil B
npoctpancTBe. CUMMETpHUsI TeJl BpallleHUsi U MHOTOTPAHHUKOB. Brruucienue
IUIOIIaIc 1 00BEMOB.

BexkTopnl. [leiictBuss ¢ Bektopamu. JlekapTroBa cucCTeMa KOOpAWHAT B
MPOCTPAHCTBE. YPaBHEHHUE OKPYKHOCTH, Chepbl, TIIOCKOCTH. PaccTosiHre Mexy
ToukaMH. JleHcTBUA C BEKTOpaMH, 3aJaHHBIMM KoopjauHaTamu. CkaJsipHOE
MPOU3BEJICHUE BEKTOPOB. BeEKkTOpHOE ypaBHEHHE TNPAMOM ¢ IUIOCKOCTH.
Hcnonp30BaHre BEKTOPOB MPU JOKA3ATEIBCTBE TEOPEM CTEPEOMETPHH.

/1 BHeayAUTOPHBIX 3aHIATUH CTyJE€HTaM Hapsay C pEUIeHHEM 3aaad U
BBIMIOJTHEHUSI ~ NPAKTUYECKUX  3aJaHUM  MOXKHO  TIPEIJIOKUTh  TEMBI
HCCIEN0BATENbCKUX H pedepaTuBHBIX padOT, B KOTOPBIX BMECTO CEpHil
OTAEIbHBIX MEJIKHX 3aJay U YINPAKHEHUN NpEeJararoTcsl CIOKETHbBIC 3aJlaHus,
TpeOyrolmue JIUTEIbHOU paboThl B paMKaX OJHOM MaTeMaTHYECKOW CUTYAILUU.
DOTH TeMbl MOTYT OBITh KaK WHAWBHUIYaJTbHBIMH 33JaHUSAMHU, TaK U TPYIIOBBIMH
JJIs1 COBMECTHOT'O BBIMIOJIHEHUSI UCCIIEIOBAHUS.

Ilpumepnvie memvt peghepamos, 00KIA008, UCCAEO0BAMENbCKUX NPOEKMO8

. HenpepsiBHbIE 1pO0H.
. [IpruMeHeHUE CIIOKHBIX MPOIICHTOB B SKOHOMHYECKHX pacueTax.
. [TapamensHOE TPOSKTUPOBAHHUE.

. CpenHue 3Ha4Y€HUs U UX IPUMEHEHNUE B CTaTUCTHUKE.

. BexkropHoOe 3a1aHue NpsAMBIX U TNIOCKOCTEN B MPOCTPAHCTBE.
. CnoxeHne rapMOHUYECKUX KOJIECOaHUM.

o I'paduueckoe penieHue ypaBHEHU U HEPABEHCTB.

o  IIpaBunbHbIE U MONYIIPABUIBHBIE MHOTOTPAHHUKM.

o«  KoHnueckue cedeHHUs U UX NPUMEHEHUE B TEXHUKE.

o  Iloustue nuddepenunana u ero NPUIOKEHHUS.

. CxeMbl TOBTOPHBIX UCNBITAHUN bepHyIun.

. HccnenoBanne ypaBHEHUN U HEPABEHCTB C MTAPAMETPOM.



6. Temarnyeckuii mjiaH

[Ipu  peanmuzanuu  cojaepkaHusi  00IIe0Opa3oBaTebHOW  y4eOHOM
TUCIMIUTMHBL  «MaTtematuka: anaredpa W Hayajla MaTEMaTHYECKOTO aHalu3a,
reometpusi» B mipenenax ocBoeHus OIIOIT CIIO na 6a3e OCHOBHOro OOIIEro
00pa3oBaHus ¢ moiaydeHueM cpeaHero oodmero oopaszoauus (IITIKPC) yueOHas
Harpy3ka o0y4Jaromniuxcsi COCTaBIIsET:

MaKcuMasbHas yuyeOHas Harpy3ka oOydaromierocsi — 445 yac, B TOM YHCIIE:
00s13aTeNTbHON ayTUTOPHON yueOHOM Harpy3ku oOydaromierocst — 285 yaca,
BHEAYJUTOpPHAs CaMOCTOsITEIbHAs padora oOydwaromerocs - 111 4acos,
KOHCYJbTaIu — 29 4acos.

B Tom uncie
5 _ - B Tom yucie
= %) )
< 3 < " < 3]

Ne/Ne Tema Egg 555 EE §E§ S5 |BE| g 2 g
g g : oy = SE|LE|EZ|2%
= S | & |7 |mE g8 25|57

ak NENE
Beenenune 4 - - 4 4 -
1 | Pa3sBuTHE NOHATHS O YHCIE 19 6 1 12 8 4
2 | YpaBHeHHSI H HEPABEHCTBA 19 3 - 16 - 16
3 | Kopuu, crenenu u Jorapupmol 48 10 4 34 14 18 | 2
4 | ®ynkuuu, ux ceoiicrea u rpadpuxn | 39 14 1 24 16 8
5 | OCHOBBI TPHTOHOMETPHH 51 14 3 34 14 18 | 2
5 IpsiMble U ILIOCKOCTH B 43 16 3 24 10 14
NpPOCTPAHCTBE
KoopauHAaThI M BEKTOPbI 33 12 1 20 6 12 | 2
IocaenoBaTeILHOCTH 12 6 - 6 2 4
9 IIpousBoaHas GpyHKUMHU H ee 37 14 2 21 5 16
NpHMeHEeHHe
10 | IepBooOpa3Hasi M HHTErpaJ 30 10 2 18 8 8 2
11 MHOrorpaHHUKHY M TeJIa 68 16 8 44 18 24 2
BpAaIleHHs]
12 KomOunarTopuka, cTauTnchca U 28 10 2 16 14 2
Teopusi BepOSITHOCTeIi
13 | MoBTOpenue 12 - 12 - 12
27+
UTOI'O 445 | 131 5 285 | 115 156 | 10
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1. XapaKTepHCTHKa OCHOBHBIX BU/10B J1€ATCJIbHOCTH CTYICHTOB HaA YPOBHE

Y4eOHBbIX JAeiicTBHHM (110 pa3jejaM CoAePKAHUA Y4eOHOM TUCIIUIIMHBI)

Coaepixanue o0y4eHHs

XapakTepucTHKA OCHOBHBIX BH/I0B
NAeATeJJbHOCTH CTY/IeHTOB (Ha ypOBHe YueOHbIX AeiicTBH)

Beenenue

O3HaKOMJICHHE C POJIbI0 MAaTEMAaTHKH B HAyKe, TEXHUKE, JKOHOMHUKE,
MH(POPMAIIMOHHBIX TEXHOJIOTUSAX U IPAKTUYECKOH AEATEIbHOCTH.
O3HaKOMJICHHE C IEJISIMU U 33/1a9aMH U3y9IECHUS] MATEMaTHKHU TIPH
ocBoenuu npogeccuii CI1O u cnenmansnocreit CI10

AJI'EBPA

Pa3BuTHe mMoHATHSA O
qucJie

Brinonnenue apudMeTHuecKux ASHCTBUM Hal YUCIaMU, COUeTasi yCTHbIE
1l IUCbMEHHBIE [IPUEMBI.

HaxoxxaeHue npuOIMKeHHbIX 3HAU€HUH BEJTMYMH U TOTPELIHOCTEH
BbIYHCIICHHH (a0COJIFOTHOMN U OTHOCUTENBHOM ); CPaBHEHHE YHCIIOBBIX
BBIPAYKCHU.

HaxoxaeHue ommo0K B IpeoOpa30BaHUsAX U BBIYUCIEHUAX (OTHOCUTCS
KO BCEM ITyHKTaM IIPOrpaMMbl)

Kophu, crenenu,
sorapugmsi

(O3HaKOMJICHHE C ITIOHATHEM KOPHs N-I CTENEHU, CBOMCTBAMU PAaJUKAJIOB
Y IIPABUJIAMH CPABHEHHSI KOPHEH.

DopMyIMpOBaHUE ONIPEEICHNs KOPHSI M CBOMCTB KOpHEH. Boruncnenue
V1 CPABHEHUE KOPHEW, BBINIOJHEHNE IPUKUIKHA 3HAYECHUST KOPHSI.
[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUN, COACPIKAILINX
[pauKaIIbL.

BrinonHeHue pacyeToB Mo GopMyiaM, CoJIepKalluM paJuKaibl,
OCYILIECTBIISISl HEOOXOAMMBbIE MTOJICTAHOBKHU U IIPeoOpa3oBaHUsl.
OmnpeneneHne paBHOCWIBHOCTH BBIPAKEHUH € paJuKanaMmy. Pemenne
MPPALMOHAIIBHBIX YPABHEHUH.

(O3HaKOMJIEHHE C IIOHATUEM CTENIEHU C IEHCTBUTENBHBIM I10KA3aTEIEM.
HaxoxaeHne 3HaueHni CTeTeH!, UCTI0Nb3Ys IPU HEOOXOUMOCTH
VHCTPYMEHTAJIbHBIE CPEJICTBA.

3anucbIBaHUE KOPHS N-1 CTENIEHU B BUJIE CTENIEHU C IPOOHBIM
roka3zaTesieM 1 Ha000poT.

DopMynHpoBaHHUE CBOMCTB CTENEHEN. Briuncinenue crenexeil ¢
pallMOHAIBHBIM I10KA3aTEIEM, BBIIIOJHEHNUE IPUKUIKY 3HAYCHUS
CTEIIEHU, CPABHEHUE CTEIICHEM.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COIEPIKAIINX
CTENIEHU, IPUMEHSISI CBOMCTBA. PernieHne mokasaTesbHbIX YPABHEHU.
(O3HaKOMJIEHHE C IPUMEHEHUEM KOPHEN U CTENIEHEN ITPU BBIUNCIEHUH
CPEIHMX, JCJIICHUH OTPE3KA B «30JI0TOM ce4eHUmn». Pemrenne
MPUKJIAHBIX 33/1a4 Ha CJIOXKHBIE ITPOLICHTHI

IIpeodpa3oBanue
ajredpanmyecKkux
BbIPAKEHUH

BrinonHeHue npeoOpa3oBaHmii BRIpaKEHUH, MPUMEHEHHE (POPMYIL,
CBSI3aHHBIX CO CBOMCTBAMU CTETIEHEH U JTOTapru(MOB.
Omnpenenenue 00J1acTH JOMYCTUMBIX 3HAUEHUH Torapu(PpMHIECKOTO
BbIpakeHUs. Pemienne norapuMuuecknx ypaBHCHH.

OCHOBbBI TPUTTOHOMETPUH
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OcCHOBHBIEC NIOHATHSA

3y4eHne paguaHHOrO METOIa U3MEPEHHUS YIJIOB BPALCHUS U

WX CBSI3U C IPagyCHON Mepoil. 300pakeHue yrioB BpalleHus Ha
OKPY>KHOCTH, COOTHECEHUE BEJINYUHBI YIJIA C €r0 PACIOJIOKECHHUEM.
DopMyITUpOBaHHE OIpPENEICHUH TPUTOHOMETPHUECKUX (YHKIMN IS
YIJI0B IIOBOPOTA U OCTPBIX YIJIOB IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U
00BSICHEHUE MX

B3aMMOCBSI3H.

APKTAHI'CHC YHCIa

OcHOBHbBIE [I[puMeHeHne OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTB JJISI
TPUTOHOMETPHYECKHE [BBIUHUCICHUS 3HAUEHUI TPUTOHOMETPUUYECKUX (QYHKIIUI 110 OHON U3
TOK/AeCTBA HUX
IIpeodpa3zoBanus 3ydeHrie OCHOBHBIX (DOPMYJI TPUTOHOMETPHUHU: (POPMYJIBI CII0KEHHS,
MpocTeimux YABOEHUS, IPE0OPa30BaHUsI CyMMBbI TPUTOHOMETPUYECKUX QYHKIMHI B
TPUTOHOMETPUYECKUX [[IPOU3BEJACHUE U IPOU3BEJCHUS B CYMMY U IPUMEHEHHUE ITPU
BbIpAaKeHU BBIYMCIICHUY 3HAYECHUSI TPUTOHOMETPUUECKOTO BBIPAKEHUS U
YIIPOILLEHHUS €TO.
O3HaKOMJIEHHE CO CBOMCTBAMU CUMMETPHUU TOYEK HA EIMHUYHOMN
OKPY>KHOCTH Y IPUMEHEHHUE UX JIUI BEIBOAA (POPMYIT TPUBEICHHS
IIpocreiimmue Pemienue no popmyinaM U TPUTOHOMETPUUECKOMY KPYTY ITPOCTEUIINX
TPUTOHOMETPUYECKHEe [TPUTOHOMETPUUYECKHUX YPABHEHHU.
YPABHEHUSI H [IpruMeHeHune 001X METOI0B PELLICHUS ypaBHEHUM (IIPUBEICHUE K
Hepasencmea NIMHENHOMY, KBaJIpaTHOMY, METO/I Pa3JI0’KEHUsI HA MHOXKUTEIIH,
3aMEHbI IEPEMEHHON ) IPU PELIEHUN TPUTOHOMETPUUECKUX
YpaBHEHHI. Y MEHHE OTMEYaTh Ha KPYTe PEIIECHUS] TPOCTENIINX
TPUTOHOMETPUYECKUX HEPABEHCTB
ApKCHHYC, (O3HaKOMJIEHHE C TOHSITUEM OOPATHBIX TPUTOHOMETPUUECKHUX
APKKOCHHYC, (byHKIMIA.

3ydueHue orpenenaeHuil apkCuHyca, apKKOCHHYCa, apKTaHreHca
qucia, GopMyInpoBaHUE UX, U300paKeHUE Ha €IUHUYHOM
OKPYXHOCTH, IPUMEHEHHNE MPHU PEUICHUH YpPaBHEHUH.

®YHKIIUU, UX CBOUCTBA U TPA®UKHA

DyHKIUH.
Ilousitue o
HeNpPepPbIBHOCTH
GyHkunn

O3HaKOMJIEHHE C IIOHSATHEM IEPEMEHHOM, IPUMEPAMU 3aBUCUMOCTEN
MEK1y IEPEMEHHBIMU.

O3HaKOMJIEHHE C TOHSATHEM rpaduka, onpeaeaeHne NPUHaIeKHOCTH
TouKU rpaduky pyHkuuu. OnpeneneHue no Gopmyse npocreiieit
3aBUCUMOCTH, BUJa ee rpaduka. Beipaxkenue no ¢popmyse oaHoOM
[IEpPEMEHHON Yepe3 IpyTHeE.

O3HaKOMJIEHHUE C oNpeiesIeHueM QyHKINH, POPMYITUPOBAHUE €rO0.
Haxosxnenue o061acTv onpeesaeHus 1 00JacT 3HaYeHUN PyHKIUH
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CBoiicTBa QyHKIIUU.
I'padguyeckas
WHTePIpeTanus.
IIpumepbl
(GyHKUMOHATBHBIX
3aBHMCUMOCTel B
peajbHBIX Mpoueccax u
SIBJICHUSX

O3HakoMJIEHHE ¢ TpUMepamMu GYHKIIMOHAIBHBIX 3aBUCUMOCTEH B
[peaTbHBIX MPOIECCaX U3 CMEXHBIX JTUCITUIIINH.

O3HaKOMJICHHE C JOKA3aTEIbHBIMU PACCYKICHUIMU HEKOTOPBIX
CBOWCTB JIMHEHHOM 1 KBaIpaTUYHOH (DYHKIINH, IPOBEICHHE
HCCJIeIOBaHMS TUHEHHOM, KyCOYHO-TUHEHHOM, IPOOHO-TUHEHHON 1
KBaJpaTHIHON (PyHKIIHI, mocTpoeHue ux rpaduxos. [Tloctpoenue n
uTeHue rpadukoB GyHkIMi. MccnenoBanne QyHKIUM.

CocrapiieHre BU10B (PyHKIIHHI IO JAHHOMY YCJIOBHIO, PEIICHUE 33124
Ha SKCTPEMYM.

Brimonnenue npeoOpa3oBaHuii rpaduka GyHKIUN

OOpaTtHble QYHKIUH

Vzyuenue nousmus oopammnoul )yHkyuu, OnpeaesiecHue BUaa u
nocmpoenue epaghuxa 0opamuoi yHKyuu, HaxodxicoeHue ee 0o1acmu
onpeoenenus u odoracmu 3Havenutl. llpumMenenue cBoicTB GyHKIUN pu
MCCIICTOBAaHUY YPAaBHCHHUHM M PEIICHUH 3a/1a4 Ha dKCTPEMYM.
O3HaKOMJICHHE C IOHSITHUEM CIIOKHON (PyHKIIUU

CTeneHHbIE,
MOKa3aTeJbHbIE,
sorapupmuyeckne u
TPUTOHOMETPHYECKHUe
¢pynkuuu. OdparHble
TPUTOHOMETPHYECKHE
(pyHKIMH

Brraucnenue 3HadeHui (QyHKIUH 110 3HAYSHUIO apryMeHTa.
OrnpeneneHue Moja0KeHUs TOUKU Ha I'paduKe 10 ee KOOpAUHaTaM 1
Ha000pOT.

lcrionp30BaHue CBOMCTB (DYHKIUHM /1711 CPAaBHEHUS 3HAYCHUM
cTerneHel 1 iorapudmos.

[TocTpoeHue rpauKoB CTENEHHBIX U JJOTapu(PMUIECKUX (PYHKIIHH.
PenieHne rnokazaTeabHbIX U JJOrapu(MUUECKUX YpaBHEHUN U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAM.

O3HaKOMJIEHHE C TOHSTUEM HENPEPHIBHOM NEpHOANYECKON (QYHKIINH,
(hopMyIIMpOBaHKME CBOMCTB CUHYCA U KOCUHYCA, IOCTPOCHUE UX
rpauKoB.

O3HaKOMJIEHHE C TOHSATUEM F'apMOHMYECKUX KOJIeOaHUH 1
[prMepaMy rapMOHUYECKHUX KOJIeOaHUH ISl ONTUCAaHUsI ITPOLIECCOB B
(bu3uKe U Apyrux o0JIacTAX 3HAHUA.

O3HaKOMJIEHHE C TMOHSTHUEM pPa3pbIBHON MEPHOAMYECKON (YHKIINH,
(hopMyIHpOBaHHE CBOWCTB TaHT€HCa U KOTAHIEHCA, TIOCTPOEHUE UX|
rpaduKoB.

[ IpmeHeHne CBOMCTB (DyHKIIMH /17151 CpaBHEHUS 3HAUSHHUH
TPUTOHOMETPUUYECKUX (PYHKIUH, PEIIEHHS] TPUTOHOMETPHUYECKUX
YPaBHEHUI.

Ilocmpoenue epaguxos 0OpamuvLx MpUSOHOMEMpPUYECKUx
hyHKYULL U Onpedenerue no epagduKam ux ceoUCms.

BrinonHenue npeoodpazoBanus rpapukoB

HAYAJIA MATEMATHYECKOI'O AHAJIN3A
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TlociaenoBaTeILHOCTH

(O3HaKOMJICHHE C TOHATUEM YUCIOBOM MOCIEA0BATEIBHOCTH,
crioco0amu ee 3aJjaHusl, BBIYMCICHUSIMHU €€ YICHOB.
O3naxomnenue ¢ nonsamuem npeoena nociedo8amenrbHOCHu.
O3HaKOMJICHHE C BBIYMCICHHEM CYMMBbI OECKOHEYHOTO YHCIOBOTO
psizia Ha IpUMEpPEe BBIYMCIEHUS CyMMBbl O€CKOHEYHO yOBIBaOLIEH
FEOMETPUUYECKONU IIPOrPECCUM.

Perienue 3a1au Ha MpUMeHeHNEe POPMYJIIbl CyMMBbI OECKOHEUHO
yOBIBAIOIIEH Tr€OMETPHUYECKON MPOTPECCUH.

IlpousBoaHas u ee
MpUMeHeHHe

O3HaKOMJICHUE C TOHATHEM IIPOU3BOHOM.

MN3yuenne 1 GOpMyIMPOBAHUE €€ MEXAaHHUYECKOTO U T€OMETPHUYECKOTO
CMBbICJIa, U3yUYEHHUE AJITOPUTMA BBIUUCIICHUSI IPOU3BOAHON Ha IIPU-
Mepe BEIYMCIICHUSI MTHOBEHHOM CKOPOCTH U YTIJIOBOTO KOA(hPpHUIneHTa
KacaTeJIbHOM.

CocTaBieHre ypaBHEHHs KacaTeJIbHOM B 00I1IeM BHJIE.

'Y cBoeHue npaBuil 11 HepeHIMpoBaHus, TAOIULIBI TPOU3BOAHBIX
HIIEMEHTAPHBIX (YHKIWH, TpuMeHeHne Uit auddepeHInpoBaHus
(byHKIIMI, cOCTaBICHUsl YpaBHEHUS KacaTeIbHOM.

M3ydyeHne TeopeM O CBSI3U CBOMCTB (PYHKIIUM U TPOU3BOTHOIM,
(hopMyJIUpOBKA HX.

[TpoBeneHre ¢ TOMOIIBIO MPOU3BOHON HCCIIeI0BaHUS (PYHKIINH,
3alaHHON (hOpMYIIOH.

'Y cTaHOBJIEHUE CBSI3U CBOMCTB (PYHKIIMM U TPOU3BOAHOM 1O UX Ipa-

IlepBooOpa3nasi u
HHTErpaj

O3HaKOMJIEHHE C TOHATHEM MHTErpajia u nepBoodpasHoil. M3yuenue
MpaBujia BEIYMCIIEHUs ITIepBoOOpa3Hoi 1 TeopeMbl HproToHA—
JleliOHuLa.

Pemienue 3a1a4 Ha CBS3b IEPBOOOPA3HON U €€ TPOU3BOIHOM,
BBIYMCIICHUE IEPBOOOPA3HOM 11 TaHHOU (PYHKIIHUH.

Pemienue 3a1a4 Ha IpUMEHEHHUE UHTErpaia Jiyisl BBIYMCICHUS
(bU3MYECKUX BEJTUYUH U IUIOIIACH.

YPABHEHUS U HEPABEHCTBA
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YpaBHeHHSI U CHCTEMBI
YPaBHEHU
HepaBencrBa un
CHCTeMbl HEPABEHCTB €
IBYMS IlepeMEeHHbIMU

O3HaKOMJIEHHE C TPOCTEUIIMMHU CBEACHUSMH O KOPHSIX
anreOpanyecKux ypaBHEHHUM, TOHATUSIMU UCCIIEA0OBaHUS ypaBHEHUN
Y CHCTEM YpaBHCHUH.

M3ydyeHre TEOpUH PAaBHOCWIBHOCTH YPaBHEHMM M €€ MPUMEHEHHS.
[loBTOpEHME 3amucH PEHICHUS] CTAaHNAPTHBIX YpPaBHEHWH, ITPHEMOB
MpeoOpa3oBaHUsl ypaBHEHUH Ui CBEIEHUS K  CTaHJIAPTHOMY)
YPaBHEHHIO.

Pemiennie panroHaIbHBIX, HPPAMOHAIBHBIX, TOKAa3aTEIbHbBIX U
TPUTOHOMETPUYECKHUX YPABHECHUI U CHCTEM.

M cnionp30BaHue CBOMCTB U rpauKOB (PyHKIHI 17151 peILICHHS
ypaBHeHHi1. [IoBTOpEeHNE OCHOBHBIX PUEMOB PEILICHUS CUCTEM.
Pemiennie ypaBHEHUH ¢ IPUMEHEHUEM BCeX TPUEMOB (pa3IoKeHHs Ha
MHOYKUTEJTH, BBEJICHHSI HOBBIX HEM3BECTHBIX, IIOJICTAHOBKH,
rpaUuecKoro MEeTo/1a).

PerieHne cucteM ypaBHEHHUH ¢ MPUMEHEHHEM Pa3JIMYHBIX CIIOCOOOB.
O3HaKOMJIEHHE € OOIIMMU BOIPOCAMU PELLIEHUS] HEPABEHCTB U
MCTIOJIb30BaHHE CBOMCTB U rparKOB (DYHKIMI TPH PELICHUN
HEPaBEHCTB.

Perienrie HEpaBEHCTB M CHCTEM HEPABEHCTB C TPUMEHECHHEM
Pa3IMYHBIX CIIOCOOO0B.

[Ipumenenue MaTeMaTUYeCKUX  METOJ/IOB I penieHus
colep KaTeNIbHBIX 3a7a4 U3 Pa3JINYHBIX 00JIacTell HAYKH M IPaKTUKH.
M HTEepripeTHPOBAHHE PE3YIHTATOB C YUETOM PEATBHBIX OrPAHUICHUN

3JEMEHTbI KOMBMHATOPUKHA, TEOPUU BEPOSAITHOCTEN U CTATUCTUKHA

OCHOBHBIC IOHATHSA
KOMOUHATOPUKH

M3yueHne npaBuia KOMOMHATOPUKHU U IPUMEHEHHE MPU PELICHUN
KOMOMHATOPHBIX 3aJ1a4.

Perienrie KOMOMHATOPHBIX 3a]1a4 METOZOM Ilepedopa 1 1o IpaBUITy
YMHOKEHUSI.

O3HaKOMJIEHHE C TOHATUSIMH KOMOMHATOPUKH: pa3MELEHUSIMH,
COYETaHUSIMH, IEPECTAHOBKaAMU U (OPMYyJIaMHU ISl UX BBIYMCIICHUS.
OOBsicHeHHe U TPUMEHEHHUE (POPMYIT 1JIsI BEIYMCIICHUS pa3MEIIeHUH,
[epecTaHOBOK U COYETAaHUM MTPU pelIeHNH 3a/1a4.

O3nakomieHue ¢ OuHomoM HeroToHa 1 TpeyroiasHukom ITackars.
Pemienre npakTUYECKUX 3a7a4 C UCIOJIb30BAHUEM MOHSATUM U pa-

JJIeMEeHTBI TEOPUH
BEPOSATHOCTEH

l3yueHue KJIacCU4eCKOro OIpeaeIeHUsI BEPOATHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.

PaccMoTpeHre mpuMepoB BEIYHCIICHUS BEPOATHOCTEN. Pentenue
3a7a4 Ha BBIYHCIICHUE BEPOSATHOCTEN COOBITHI

IIpencraBienue
MAHHBIX (TA0JUIIBI,
muarpamMmbl, rpagukn)

O3HaKOMJIEHHE C IPEACTABIECHUEM YUCIOBBIX JAHHBIX U UX
XapaKTEPUCTUKAMM.

Pernienre NpakTUYECKUX 3a7a4 Ha 00paOOTKY YMCIOBBIX JIAHHBIX,
BBIYMCIICHUE UX XapaKTEPUCTUK

IF'EOMETPUsA
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IIpsiMbIe U MJIOCKOCTH
B NMPOCTPAHCTBE

DOopMyJIMPOBKA 1 ITPUBEIECHUE 10KA3aTEIbCTB IPU3HAKOB B3aMMHOTO
[PacroJIOKEHUS NIPSAMBIX U IJIOCKOCcTeN. Pacrio3HaBaHne Ha yepTekax
1 MOJEJISIX PA3IMYHBIX CIy4aeB B3AUMHOI'O PACIOJIOKEHUS IPSMBIX
1 IUIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CYKICHUM.
DopmMyITIUpOBaHUE OIpeaCIICHUM, MPU3HAKOB u CBOWCTB|
MapajiyIeIbHbIX U IMEPHEHIUKYISPHBIX IUIOCKOCTEH, ABYI'PAHHBIX U
NIMHEHWHBIX yTJIOB.

BpinosiHEHWE NOCTPOEHHUS YIJIOB MEXAY HPSMbIMHM, IPSMON U
IJIOCKOCTBIO, MEXKY IUIOCKOCTSIMHU II0 ONMCAHUIO U PAaCIIO3HABAHUE
X Ha MOJEIISIX.

[[pyuMeHeHne IPU3HAKOB 1 CBOMCTB PACHOJIOKEHHUS IIPSIMBIX U
[JIOCKOCTEMN IIPU PELLICHUH 3a]1a4.

M300pakeHne Ha PUCYHKAX U KOHCTPYUPOBAHHUE HA MOJICIISIX
[EePIIEHAUKYJISIPOB U HAKJIOHHBIX K IUNIOCKOCTH, MIPSMBIX,
MapaieabHbIX IJIOCKOCTEH, YIJIOB MEXAY NPSIMOM U IIJIOCKOCTBIO U
000CHOBaHHUE TTOCTPOCHHS.

Pemienue 3a71a4 Ha BBIYUCIIEHUE TEOMETPUUECKUX BEJIMUMH.
DopMyIUPOBAHUE U IOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM CyIIeCTBOBaHUS, CBOICTBA).

M300pakeHne Ha YepTekax U MOJICNISIX PACCTOSTHUSI 1 00OCHOBaHUE
CBOUX CyxkJeHun. OnpeiesieHue U BEIYUCIICHUE PACCTOSHUM B
rpoctpancTie. [[pumenenue ¢popmMy U TeOpeM IIIaHUMETPUH TSI
[peLIeHNs 3a1ad.

O3HaKOMJIEHHE C TOHATHEM NapajuIeIbHOIO IMPOEKTUPOBAHUS U €ro0
cBoiicTBamMu. Dopmyaupoearue meopemvl 0 NIOWAOU OPMOSOHATLHOU,
npoeKkyuu MHO20Y20IbHUKA.

[IpumeHeHue Teopru 1J1s1 000CHOBAHMS TOCTPOSHUH U BBIYUCICHUM.
ApPryMEHTHPOBAHHUE CBOUX CY’KJI€HUI O B3aUMHOM PACIIOJI0KEHUN
MPOCTPAHCTBEHHBIX (PUTYp

Onucel- BaHUE PACCTOSHUSA OT TOUKHU 1O TUIOCKOCTH, OT IIPSIMOM 10
[JIOCKO- CTH, MEX/Yy IJIOCKOCTSIMHU, MEXKIY CKPEIINBAIOIINMUCS
MPSIMBIMU, MEK/1y IPOU3BOJIBHBIMU (PUTypaMu B IPOCTPAHCTBE.
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MHOrorpaHHMKH

OnucaHue U XapaKTEpUCTHKA PA3JINYHBIX BUJI0B MHOTOTPAaHHUKOB,
[IEPEYUCIICHUE UX DJIEMEHTOB U CBOMCTB.

300pakeHre MHOTOIPaHHUKOB U BBIITOJHEHHE IOCTPOSHHUS Ha
M300paKEHUAX U MOJIEIIIX MHOTOI'PaHHUKOB.

BrraucieHne TMHENHBIX 2JIEMEHTOB U YIJIOB B IIPOCTPAaHCTBEHHBIX
KOH(pUTYpalUsIX, apryMEHTUPOBAHUE CBOUX CYKICHUM.
XapakTepucTHKa U U300pakeHue CEUCHUs, pa38epmKu
WMHO202pAHHUKOE, BBIMUCIICHUE TIJI01A/1€1 TOBEPXHOCTEM.
IlocTpoeHune npocTelnx ceueHuit Ky0a, Ipu3Mbl, MTUPAMUBL.
[Tpumenenue (pakToB U CBeACHUH U3 IJITAHUMETPUH.

(O3HaKOMJICHHE C BUJAMHU CHMMETPHN B IPOCTPAHCTBE,
(hopMyITMpOBaHUE ONPEICIICHUI U CBOMCTB. XapaKTepUCTHKA
CUMMETPHHU TEJ BPALLEHUSI 1 MHOIOI'PAHHUKOB.

[IppuMeHEeHne CBOMCTB CUMMETPHHU IIPHU PELIICHUH 3a/1a4.
Vcrionp30BaHuE MPUOOPETEHHBIX 3HAHUH JIJIs1 UCCIIEIOBAHUS U MOJIE-
IIMPOBAHUSI HECIIOKHBIX 3a/a4.

300pakeHre OCHOBHBIX MHOTOI'PAHHUKOB U BBIIIOJIHEHUE PUCYHKOB
10 YCJIOBUSAM 3aJ1ad.

Tesia 1 MOBEPXHOCTH
BpalleHUusA

O3HaKOMJICHHE C BUJIaMU TEJI BpallleHUs, pOpPMYITUPOBAHHUE UX
OIpPEJCIICHUN U CBOMCTB.

DOopMyJIMPOBAHUE TEOPEM O CEUEHHUH LIAPA INIOCKOCTHIO U
[JIOCKOCTH, KacaTeJIbHOH K cepe.

XapakTepuCTUKa U U300pakeHUE Tell BPAllleHHs, UX Pa3BEPTKH,
CeueHUs.

Pemienue 3amad Ha NOCTPOCHUE CEYEHUM, BBIUMCICHUE JUJIWH,
pacctosiHui, yrioB, Iwiomanei. I[IpoBemenune 0OKa3aTeNIbHBIX|
pacCcyXJIeHUW NP pelIeHUH 3a1a4.

[[ppuMeHEeHnEe CBOMCTB CUMMETPHUH IIPU PELICHUH 3a/1a4 Ha Teja
BpaIlleHUsI, KOMOWHAIIUIO TEJl.

M300pakeHre OCHOBHBIX KPYTJIBIX T€JI U BHITIOJIHEHUE PUCYHKA 11O
YCJIOBHIO 3aJja4U

N3mepenus B
reoMeTpuu

O3HaKOMJIEHHE C TOHATHUSAMM IUIONIAAN U 00beMa, aKCHOMaMH U
CBOMCTBAMHU.

Periennie 3a1a4 Ha BRIYUCIICHHE TIJIOIAIEH TIIIOCKUX (QUTYP C
MPUMEHEHHEM COOTBETCTBYIOIHX (POpMYIT U (paKTOB U3
[JIAHUMETPHUH.

M3ydyeHne TeopeM O BRIYUCIEHUH 00BEMOB MPOCTPAHCTBEHHBIX TEJI,
pereHye 3a1a4 Ha IpUMeHeHue (pOopMyIT BEIYUCIEHUSI 00BEMOB.
MN3ydenue GpopMyI 71 BBIYUCIICHUS IO IeHN TOBEpXHOCTEN
MHOTOI'PaHHUKOB U TEJI BPalCHHUSI.

O3HaKOMJIEHHE C METOJIOM BBIYMCIICHHS TUIOLIAAN TIOBEPXHOCTH CHEPBI.
Pemienne 3a1a4 Ha BBIYMCIICHUE TUIOLIAIEN TIOBEPXHOCTH
[MPOCTPAHCTBEHHBIX TEJl

KoopauHatsl u
BEKTOPbI

O3HakOMJIEHHME C TOHSATHEM BeKTopa. WM3ydeHwe aeKapTOBOMH
CUCTCMblI KOOPpAHWHAT B HNPOCTPAHCTBC, MNOCTPOCHUC I10 3aJaHHBIM
KOOpJMHATaM TOYEK U IJIOCKOCTEH, HaX0XKICHUE KOOPAUHAT TOUCK.
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HaxoxxneHue ypaBHEHUN OKPY>KHOCTH, Cepbl, IITOCKOCTH.
BrruuciieHre pacCTOSTHUM MEXy TOUKAMU.

3yueHue CBOMCTB BEKTOPHBIX BEJIMYUH, ITPABUJI PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABUII HAXO0XKIECHUS
KOOPJAMHAT BEKTOPA B MIPOCTPAHCTBE, IPABUJI ACUCTBUN C BEKTOPAMHU,
3aJaHHBIMU KOOPIMHATAMMU.

[[pyuMeHeHue TeOprH MPU PELIEHUH 3a/1a4 Ha IEUCTBUS C BEKTOPAMH.
M3ydyeHne CKaJIsIpHOro IIPOU3BEICHUS BEKTOPOB, BEKTOPHOT'O
YpaBHEHUS IPSIMOU 1 IJIIOCKOCTH. [I[pMeHeHne Teopuu pu peeHuu
3aja4 Ha IEUCTBUSI C BEKTOPAMH, KOOPAUHATHBIN METO/1, IPUMEHEHUE
BEKTOPOB IJIs BBIYUCIIEHHS BEJIMUHUH YIJIOB U PACCTOSTHUM.
O3HaKOMJIEHHE C JI0Ka3aTeJIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM PACIIOJIOKEHUH MIPSAMBIX U IJIOCKOCTEN C MCIIOIb30BAHUEM
BEKTOPOB.

8. YueOHO-MeTOOMYECKOE M MAaTepHAJbLHO-TEXHHYECKOe oOecrevyeHue

NPorpamMMmblI

OcBoeHue  mporpamMmbl  yueOHOW  OUCHUIIMHBL  «MaTreMaTuka»

MpejrnoaraeT Haau4due B NMpodecCHoHaIbHOM 00pa30BaTeIbHON OpraHu3allfy,
peanu3yronier o0pa3oBaTelbHYI0 IPOTpaMMy CpEJaHETro OO0IIero oOpa3oBaHMUS
B nipeaenax ocsoeHust OITOIT CITO na 6a3e oOCHOBHOTro 00IIero oOpa3oBaHUs,
yuyeOHOro kabuHeTa, B KOTOPOM HMMEETCSI BO3MOYKHOCTb 00€CIIEYHUTh CBOOOTHBIM
noctyn B MHTepHET BO BpeMs y4eOHOIro 3aHSATHS W B IIEPUOJI BHEYYSOHOM
JEeSITCIIbHOCTH 00yYarOIIUXCSI.
ITomemenne kabuHeTa yaoBIeTBOpsieT TpeOoBaHusM CaHUTAPHO-ITTHICMHO-
norudeckux npaBuil U HopMmaTuBOoB (CanlluH 2.4.2 Ne 178-02) u ocHamieHo
TUTIOBBIM 00OPYJOBaHUEM, YKa3aHHBIM B HACTOSAIINX TPEOOBAaHHSAX, B TOM
YHClie CHEeUAIIM3UPOBAHHON Y4eOHOM MeOenbl0 M CcpelcTBaMu OOy4deHwus,
JTOCTAaTOYHBIMHM  JJIsI  BBIMIOJTHCHUS TpPeOOBaHWUN K YPOBHIO TTOATOTOBKH
00yYaroIIMNXCS.

B cocraB y4eOHO-METOAMYECKOTO H  MaTePHATbHO-TEXHUYECKOTO
obecrieyeHusi TIPOrpaMMbl Y4eOHOW NHUCHUIUIMHBI «Maremaruka: anreopa u
Havajga MaTeMaTHYECKOI0 aHaIn3a; TEOMETPHUS» BXOJSAT:

o  MHOTO(GYHKIIMOHAIBHBI KOMIUIEKC MPEIO/IaBaTEeNs;

e HArJSIAHBIC TIOCOOUS (KOMIUIEKTHI yYEOHBIX TAOMII, TJIAKATOB, IMOPTPETOB
BBIJIAIONINXCS YYCHBIX-MAaTEMaTHKOB U JIP.);

o MHPOPMAITMOHHO-KOMMYHUKATUBHBIC CPEJICTBA;

e KOMIUIEKT TEXHHYECKOW JIOKyMEHTallMhu, B TOM YHCIE TactmopTa Ha
cpeacTtBa OOyYeHHs, HWHCTPYKIMH IO HMX HCHOJIb30BAHUID W TEXHUKE
0€30MaCHOCTH;

o OUOIMOTEYHBIN (POHI.

B Oubnuoreunsii ¢GoHA BXOIAT YYEOHUKH, YUYEOHO-METOIUYCCKUE
koMmmiekTel  (YMK), oOecneunBaroiye OCBOSGHHE Y4eOHOW JIUCIUTLIMHBI
«MaremaTuka: anreOpa W Hayaja MaTEeMaTHYE€CKOTO aHalin3a; TeOMETPHsI»,
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PEKOMEHIOBaHHBIC FJTH JIOMYIIICHHBIE TSI UCIIOJIb30BaHUS B TTPO(ECCHOHATIBHBIX
00pa3oBaTebHBIX OpPraHU3alUiX, PEATU3YIOIINX 00pa30BaTEIBbHYIO MPOTrPaMMy
cpennero oo6imero ooOpasoBanus B npenenax ocBoeHuss OITOII CIIO na 0Gase
OCHOBHOTO 00IIIero 00pa3oBaHusI.

B npolecce OCBOCHMUS MPOTrpamMMbl yueOHOU JTACITMIIIINHBI
«Maremaruka: anareOpa W Hadaja MaTEeMaTUYECKOTO aHau3a; T'eOMETPHS
CTYJICHTBI JOJKHBI UM EIT BO3MOYKHOCTH JIOCTyINa K 3JIEKTPOHHBIM y4EeOHBIM
MaTepuajiaM IO MaTeMaTHUKe, HWMEIOIIMMCS B CBOOOJHOM JIOCTyN€ B CETH
NnTepHeT (3IEKTPOHHBIM KHUTaM, MpakTUKyMaM, TecTtaM, marepuaiam EI'D u

Ip.).

TexHuuecKue cpeacCTBa 06V‘—ICHI/I$I:
¢ KOMIIBIOTCP C JIUMOCH3NOHHBIM IIPOIrpaMMHBIM O6€CH€‘I€HI/ICM,
¢* MYJIbBTUMCIOUAIIPOCKTOP

9. IlepeueHb pexkoMeHayeMbIX YuyeOHBbIX u3AaHuili, WHTepHeT-pecypcos,
JAOMOJHUTEIbHOU JTUTEPATYPbI

Jliist oOyuaromuxcs
OCHOBHBIE HCTOYHUKHU

Anumoe Ill. A. u Op. MaremaTuka: aiarebpa M Hadajga MaTEMaTHYECKOTO
aHaju3a, reoMeTpusi. Anredpa U Hayajia MaTeMaTU4YeCKOro aHaiu3a (0a30BbIN
u yrinyOnenHsiii ypoBan).10—11 kmaccer. — M., 2014.

Amanacaun JI. C., Bymyzos B. ®@., Kaoomyes C. b. u op. I'eomerpus
(6a3oBbIl u yriyonenusiii ypoan). 10—11 xnaccer. — M., 2014.

JlOonOJIHUTEbHBIE HCTOUYHUKH

bawmaxose M. F1. Marematuka: y4eOHUK JJIsI CTY/I. YUPESKIACHUM cped. Ipod.
oOpaszoBanusi. — M., 2014,

bawmaxose M. . Matematuka. COOpHUK 3a51a4 PO UIbHON HATIPABICHHOCTH:
yue0.mocobue st CTyA. yupekaeHuil cpea. npod. oOpazoBanusi. — M.,
2014.

bawmarxose M. M. MatemaTtuka. DJI€eKTPOHHBIN y4eO.-MEeTOA. KOMIJIEKC IS
CTY/l. yUpexxJieHul cpea. npod. oopazoBanus. — M., 2015.

bawmarxoe M. M. Maremaruka (6a30Bwiii ypoBeHb). 10 kimacc. COOpHUK
3agad: yueb. mocodbue. — M., 2014.

bawmarxoe M. M. Maremaruka (6a30Bbiii ypoBeHb). 11 kimacc. COOpHUK
3agad: yueb. mocodume. — M., 2013.

Jlis mpenonasarenen
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Oenepanbubii 3akoH oT 29.12.2012 Ne 273-®3 «0OO06 oOpa3oBaHuu B
Poccuiickoit denepamun». [Ipukaz MunuctepcrBa oOpa3oBaHusi U Hayku P®
ot 17.05.2012 Ne 413 «OO6 ytBepxkaeHuu GdeaepaibHOro rocy1apcTBEHHOTO
00pa3oBaTeIbHOr0 CTaHAapTa CPEHErOo (ITOJTHOT0) OOIIEero 0Opa3oBaHU.

[Ipuka3z MunucrepctBa oOpazoBanusi 1 Hayku PD ot 29.12.2014 Ne 1645
«O BHecenun usMmeHeHuil B lIpuka3z MwunHucTepcTBa 00pa3oBaHUS W HAyKH
Poccuiickoit ®eneparnuum ot 17.05.2012
No 413 «*“O06 yTBepxkaeHnn (erepaibHOro rocyapcTBEHHOT0 00pa30BaTEIbLHOTO
CTaH/IapTa CPEeIHETO (TMOJTHOTO) OOIIET0 0Opa30OBaAHUS .

[Tucemo JlemaprameHTa TOCYIApCTBEHHOW TOJUTHKKA B cepe MOATOTOBKH
pabounx  kanpoB u JIIO MunucrepcrBa oOpa3zoBaHus u Hayku PO or
17.03.2015 Ne 06-259 «PexkoMeHmanuu 1O OpTraHW3alUU TIOJYYCHHS CPEIHETO
oO1ero oOpa3oBaHus B Ipesiesiax OCBOEHUSI 00pa30BaTEIbHBIX IPOrPaMM CPETHETO
npo¢ecCHOHaIBLHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOrO 001ero oOpa3oBaHMs C
ydyeToM  TpeOoBaHM  (enepanbHBIX  TOCYJApPCTBEHHBIX  00pa30BaTEIbHBIX
CTaHJAAPTOB M TMOJy4aeMoil mnpodeccur WA  CHEIUAIBHOCTA  CPEIAHETro
po(ecCHOHaTBLHOTO 00pa30BaAHUS.
bawmarxose M. M. MaremaTuka: KH. JUIs IperiogaBaTelisi: MeTo.mocooue. —
M., 2013
bawmaroe M. U., [Jvicanoes I11. M. MeToamdeckoe MOCOOHE JJISI MOATOTOBKU K
EI'D. — M., 2011.

MHTEPHET-PECYPChI

www. fcior. edu. ru (MudopmMarmoHHble, TPEHUPOBOYHBIE M KOHTPOJbHBIC
Marepuaisl). WWw. school-collection. edu. ru (Eaunas xoimiekumu uQpOBBIX
00pa30BaTebHBIX PECYpPCOB).
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