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Pabouas mporpamma yueOHOro npeamera «Marematrnka» pa3paboTaHa Ha OCHOBE
denmepalbHOTO TOCYAApCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEIHETO
obmero oOpaszoBaHus, yTBepkaeHHOro IIpmkazom MunoOpHayku Poccum ot
17.05.2012 N 413 N 413 (c usmenenusimu ot 11.12.2020), ¢ yuerom OI'OC
CIIO 54.01.20 I'paduueckuit quszaitaep" (Ne 1543 ¢ usmeHenusMu ot 17 nexadps
2020 r.) u [TpuMepHO#t OCHOBHOM 00pa30BaTENBHON MPOrPaMMBbI CPEIHETO OOIIETO
obpazoBanus (I1IOOII CI10).

Pa3zpaboTtunk: PycakoBa SIlma BukropoBHa
npenogasaresb [ bOY 10O «3naToyCcTOBCKHAN TEXHUKYM
TEXHOJIOTUHA W S5KOHOMUKH

[Iporpamma oOcyxieHa Ha 3aceaHuU MPOGUIBHONU ITUKIOBOM KOMUCCHH
€CTECTBEHHO-HAYYHBIX JUCIUTUINH:

« » 2021 r.

PykoBoauTenb npopuiabHON HUKIOBONH KOMUCCUU
/EBTxoBa H.B./
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[NOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 0011€00pa3oBaTesibHOrO y4yeOHOro mpeaMera «MaTemMaTukay
npeiHa3HayeHa Ui M3Y4YeHMs  MaTreMaTuKd B NIpodeccHOoHaIbHBIX
oOpazoBarenbHbIX opranmzanusax CIIO, peanmmsyrommx o0pa3oBaTEIbHYIO
nporpaMmy cpeaHero ooiero oOpa3oBaHHUs B IMpejeliax OCBOCHHS OCHOBHOM
npodeccuonanbHoit oopazoBatenbHol nporpammbl CITO (OINIOIT CTIO) nHa 6a3ze
OCHOBHOTO 00111ero 00pa3oBaHusl MPHU MOATOTOBKE CIIEUATNCTOB CPETHETO 3BEHA
no criermanbHocTH 09.02.07 MHOopManoHHbIe CUCTEMBI M IPOTPAMMHUPOBAHUE.

[Tporpamma paszpabortana Ha ocHoBe TpeboBanuii ®I'OC cpeanero oduero
o0Opa3oBaHMsI, TPEIBIBISIEMBIX K CTPYKType, COJEp)KaHHI0O U pe3yibTraraM
OCBOeHHUs  yueOHoro mpeamera «Marematuka», B COOTBETCTBUH  C
PexoMeHauusiMu 10 OpraHu3aliy MOJYyYeHUs] CpeHero oliiero oopa3oBaHus B
npejenax OCBOCHMsI 00pa3oBaTeNbHBIX MPOTrPaMM CPEIHEro Mpo(ecCUOHAIBHOTIO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUSI C y4yeTOM TpeOOBaHUM
dbenepabHbIX TOCYAapCTBEHHBIX O0pa30BaTEIbHBIX CTAHJIAPTOB U IMOIy4aeMOM
npodecCuu WU CIEUUATbHOCTH CPEAHEro MpOo(ecCHOHATBHOrO 00pa30BaHUs
(mucemo JlemapraMeHTa TOCYJApCTBEHHOM TOJUTUKH B c@epe MOArOTOBKH
pabounx kaapoB u JAI10 Munoopuayku Poccun ot 17.03.2015 Ne06-259).

Coneprxkanue nporpaMMbl yueOHOTO TipeaMeTa «MareMaTrukay HampaBlIeHO
Ha JIOCTIDKEHUE CIICAYIOMINX IeTei:

—  obOecrieueHue CHOPMUPOBAHHOCTH TMPEJCTABICHUN O COIUATbHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpPAX CTAHOBIICHUS MaTEMAaTHUKH;

— o0ecnieueHue CPOPMHUPOBAHHOCTH JIOTHUECKOTO, QJITOPUTMUYECKOTO U
MaTEMaTUYECKOTO MBIILICHUS;

— obecrnieyeHne CHOPMUPOBAHHOCTH YMEHUU TMPUMEHSATh TMOJIYYCHHBIC
3HAHMS MPU PEIICHUH Pa3IMYHBIX 33]1a4;

— o0OecneueHue CcHOPMHUPOBAHHOCTH TMPEJCTABICHUN O MaTeMaTHUKE Kak
4acTH OOIIEYeNIOBEeUYeCKONH KYyJIbTYypbl, YHUBEPCATbHOM S3BIKE HAYKH,
MO3BOJIAIOIIEM OMUCHIBATh M U3Y4aTh PEalIbHbIC MPOIIECCHI U SBIICHUSI.

B nporpammy BKITIOUEHO coziepKaHUE, HATIPABICHHOE Ha (POPMUPOBAHUE Y
OOy4JaromMXcsi KOMIIETCHIIMM, HEOOXOAMMBIX JJii KauyeCTBEHHOTO OCBOCHHS
OIIOIT CIIO na 6a3e OCHOBHOTO 00IIero 0Opa3oBaHusl C MOJIYYEHHEM CPETHETO
o0miero o0pa3oBaHusI; MPOrPaMMbl TIOJITOTOBKH KBATU(UIIMPOBAHHBIX Pa0OYMX,
cinyxamux (ITIKPC).

[Iporpamma y4eOHOW JUCHUIUIMHBI MOXET OBITh HCIOJIb30BaHA TMIPH

0O0y4YeHUH JIUI] C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI.

[Iporpamma y4yeOHOW IUCHMIUIMHBI MOKET OBbITh pealiu30BaHa C

PUMEHEHUEM JUCTAHITMOHHBIX 00Pa30BaTEIBbHBIX TEXHOJIOTHH.



OBIIIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA
«MATEMATUKA»

Matematuka  ABiIseTCs  (QyHIAMEHTAIBHBIM  OOLIE00pa30BATEIbHBIM
OpEeIMETOM CO  CIOKHBIIMMCS YCTOMUYMBBIM  COJEpKAHUEM M OOIIMMU
TpeOOBaHUAMU K OJTOTOBKE O0yUYaIOIIUXCSL.

OOuue 1nenan u3ydyeHus: MaTeMaTUKU TPaJMLIMOHHO PEAIU3YIOTCS B YETHIPEX
HaIlpaBJICHUIX:

— oO1ee npeacTaBieHre 00 UAESIX U METOAaX MaTeMaTUKH;

— HHTEJUIEKTyaJIbHOE Pa3BUTHE;

— OBJIAJICHUE HEOOXOAMMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

— BOCIMTATEJILHOE BO3JCHCTBHE.

Conepxanue ydeOHOro TmpeAMeTra pa3paboTaHO B COOTBETCTBUM C
OCHOBHBIMH COJIEP)KAaTEIbHBIMU JIMHUAMU 00Y4IEeHUS MaTEMaTHKE:

- anreOpanyeckas JUHUS, BKIIOYAIOMIAs CHCTEMAaTH3alUI0 CBEACHUH O
yucnax;

- U3y4YEHUE HOBBIX U 0000IIEHUE paHee U3YUYECHHBIX Olepaluuil (BO3BEIECHUE
B CTENEHb, U3BJICUCHHUE KOPHS, JOrapu(pMUpOBAaHHUE, CHUHYC, KOCHHYC, TaHTEHC,
KOTaHI€HC ¥ 0OpaTHbIE K HUM); U3yUYE€HHUE HOBBIX BHUJOB YUCIIOBBIX BBIPAXKEHUH U
(GopMyJI; COBEPIICHCTBOBAHME MPAKTUYECKMX HABBIKOB M BBIYMCIUTEIBHON
KyJbTYpbl, pacIIMpEeHHEe W COBEPUICHCTBOBAHME alreOpanvyeckoro amnmapara,
C()OPMUPOBAHHOTO B OCHOBHOM WIKOJIE, U €ro MPUMEHEHHE K PEUICHUIO
MaTeMaTHUYECKUX U MPUKIAJHbIX 33/1a4;

- TEOpPETUKO-(DYHKIIMOHANIbHASA JIMHMS, BKJIIOYAIOUIAs CHUCTEMAaTH3alUI0 U
paclMpeHre CBeIeHU 0 (YHKLHSIX, COBEPIICHCTBOBaHUE Ipad)uueCKUX yMEHUMH;
3HAKOMCTBO C OCHOBHBIMHM HJESIMHU M METOJIaMH MaTEMaTHYECKOTO aHajiu3a B
o0ObeMe, MO3BOJIAIOIIEM HCCIAEAOBaTh dJeMEHTapHble (YHKUUM U peuaTh
MpOoCTENIInEe TeOMETpUUECcKre, (GU3NUECKUE U IpyTrue NPUKIaAHbIC 3a/1a4U;

- JIMHUS ypaBHEHWH M HEPABEHCTB, OCHOBAaHHAs Ha IIOCTPOCHUH H
UCCJIEIOBAHUM MATEeMAaTHYECKUX MOJEJIEH, MepeceKaroniasics ¢ aredpandyeckon u
TEOPETUKO-QYHKIIMOHAIBHON  JUHUSMH W BKJIIOYAloUlas  pa3BUTHE U
COBEpIICHCTBOBAHNE TEXHHUKHU ajredpandyeckux NpeoOpa3oBaHUM [UIsl pELIeHUs
ypaBHEHUH, HEPABEHCTB U CHCTEM; (OPMUPOBAHHME CHOCOOHOCTH CTPOUTH U
UCCIIEIOBATh MPOCTEHIIINE MaTeMaTHUYEeCKHEe MOJENU MPU PELICHUH MPHUKIaJIHbIX
3a]a4, 3a]]a4 U3 CMEXHBIX U CIIEHUATbHBIX JUCIUILIINH;

- TeoMeTpHuecKas JMHHs, BKJIIOYAOIAs HarjsgHble MpPEICTaBICHUS O
MIPOCTPAHCTBEHHBIX (PUTypax M M3YUCHHE MX CBOWCTB, (OPMHUpPOBAHHUE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpa)KE€HUs, pPa3BUTHE CIIOCOOOB  IE€OMETPUUYECKHX
U3MEpPEeHU, KOOPAMHATHOTO U BEKTOPHOTO METOJOB [JIsl  PEIICHHS
MaTeMaTHYECKUX M MPUKIAIHBIX 33]a4;

- CTOXAaCTHYECKasl JIMHUS, OCHOBAHHAs Ha pa3BUTHMM KOMOMHATOPHBIX
YMEHMM, NPEICTaBICHUA O BEPOSITHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTSX
OKPYXaIOILEro MHUpa.

B tematnyeckux miaHax mporpamMmbl y4eOHBIM MaTepuas MpeACTaBleH B
dopMe uepenyromerocsi pa3BepThIBAHUA OCHOBHBIX COJIEpPXKATENbHBIX JIMHUN



(anreOpanyeckor, TEOPEeTHKO-(PYHKIIMOHAIEHON, YypaBHEHUH U HEPABEHCTB,
r€OMETPUYECKON, CTOXACTUYECKOM), YTO TO3BOJSET TMOKO HCIOJIb30BaTh HX
pacIoJIOKEHUE U B3aMMOCBS3b, COCTABJIATH pabOYMil KaJeHIapHBIM IJIaH, MO-
pa3HOMY Yepeyst y4eOHbIEC TEMBI.

N3yuenue o6mieoOpa3zoBaTeabHOro ydeOHOro mnpenMera «MaremaTuka
3aBepIlaeTcs TOJIBEICHUEM HUTOroB B (opmMe dK3aMeHa B MPOIECCE OCBOCHUS
ocHoBHo#t OITOII CITO ¢ nonyuyenuem cpearero odmiero oopazosanus (ITTTKPC).

MECTO YUYEBHOTI'O ITPEAMETA B YYEBHOM IIJIAHE

VYyeOnslii npeamer «MaTtemaTuka»  SABISETCA y4EOHBIM  MPEIMETOM
oOs3aTenbHOM TpenMeTHOM obnacth «Marematuka u uHpopmatukay OI'OC
CpeaHero oo1ero oopa3oBaHuUsl.

VYyeOuniii npeamer «MaremaTuka» u3ydaeTcsi B 00IIe00pa3oBaTeIbHOM
nukie yuyeoHnoro miana OITOIT CIIO na 6a3e oCHOBHOIO OOIIEro oOpa3oBaHUs ¢
noJy4deHueM cpeanero ooiero oopazosanus (ITITKPC).

B yue6nom mane, IMIIKPC yueGubIil npenmer «Marematukay BXOJUT B
cocTtaB O0mMX 0011e00pa30BaTeNIbHBIX YYEOHBIX MPEAMETOB, (POPMUPYEMBIX U3
o0s13aTenbHbIX NpeaMeTHbIX obnactelt PI'OC cpennero obmero oopazoBanus, 1Jis
npodeccuit  CIIO  cootBerctByromero  mnpoduiiss  npodecCHOHaTBLHOTO
oOpa3zoBaHus.



PE3YJBbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

B pesynbTaTe nzydeHus npeameTa y CTyJAeHTa JOJKHBI ObITh CHOPMUPOBAHBI

JIMYHOCTHBIC, MCTAIIPCAMCTHLIC U ITPECAMCTHBIC PC3YJILTATHI.

[Inanupyemsblie pe3ysIbTaThl

YHuBepcaibHbIe y4eOHbIC

Tunosas 3agaua

(mo ®IoC u IIEWCTBUS
KOHKPETHU3UPOBAHHBIE)
JIn4HOCTHBIE pe3y/IbTaThl
J2.  CdopMHpPOBaHHOCTH Pe3ynbratuBHO OCcBanBaeT OCO3HAaHHO U KaueCTBEHHO

IPaKAaHCKON TTO3UIMU KaK
AKTHUBHOI'O U OTBETCTBECHHOI'O
YJIeHa POCCHICKOro 00IIEeCTBa,
OCO3HAIOIIETO CBOU
KOHCTHTYLIMOHHBIE ITPaBa U
00513aHHOCTH, YBaXalOIIETo
3aKOH U ITPaBOTIOPSIOK,
00J1a/1a10111€r0 YYBCTBOM
COOCTBEHHOT'O JOCTOMHCTBA,
OCO3HAHHO MPUHUMAIOIIETO
TPaJAULMOHHbIE
HanlMOHAJIBbHBIC U
o011e4yenoBeyecKue
TYMaHUCTUYCCKUC U
JIeMOKpaTU4YeCKHEe [IEHHOCTH;

npeaAMET «KMaTCMaTHUKa»

BBIIMOJIHACT IIOCTAaBJICHHBIC
3aga4u

JI4. ChopmupoBaHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HAYKU U
00I11eCTBEHHOM NMPaKTHKH,
OCHOBAHHOTO Ha JIAJIOTe
KYJbTYp, @ TAKXKE Pa3TUIHBIX
dbopm 00IIECTBEHHOTO
CO3HaHUs, OCO3HAHUE CBOETO
MeCTa B IIOJIMKYJIBTYPHOM
MHpe

N3yuaeTr coBpeMeHHbIE
JOCTHKEHHS MaTEMaTUKH,
0CO3HAET 3HAYNMOCTDL CBOCH
CHELUAIbHOCTH

O3HaKOMJIEHHE C POJIbIO
MaTeMaTHKe B HayKe,
TEXHHKE, SKOHOMHUKE,
MH(POPMAIMOHHBIX
TEXHOJIOTMH Y PAKTUYECKOMN
JESTENBHOCTH.
O3HaKOMJIEHHE C LENISIMU U
3aJjauaMH U3y4eHUs
MaTeMaTHKU IPU OCBOCHUU
CIELMATIBHOCTH.

Pemraer 3agaun Ha TEMEI
Qg QepeHInaIbLHOro 1
MHTETPAJIbHOTO MCUUCIICHHUS

JI5.  chopMUPOBAaHHOCTH
OCHOB CaMOpPa3BHUTHS U
CaMOBOCITUTaHUS B
COOTBETCTBUH C
00I1eYeI0BeYeCKUMHU
[IEHHOCTSIMH U HJIealaMH
TpaKTaHCKOTO OOIIECTBA;
TOTOBHOCTb U CIOCOOHOCTH K
CaMOCTOSTECIbHOM,
TBOPYECKON U OTBETCTBEHHOMU
JESITEIILHOCTH

Oco3HaeT OTBETCTBEHHOCTh
3a pe3yJIbTaThl CBOCTO
o0y4deHus

[ToaroroBka pedepatos,
BBIITOJIHCHUC
CaMOCTOSITENTbHBIX PadoT,
MPOBEACHUE CaMOaHaIN3a
CBOCH JIeATEIILHOCTH

JI6. TONIEpaHTHOE CO3HAHUE U

PazButne KOMMYHHNKAaTHUBHBIX

Pabota B rpymme,




MOBEJICHNE B TIOJUKYJIETYPHOM
MHUpPE, TOTOBHOCTh U
CITOCOOHOCTB BECTH JHAJIOT C
JIPYTHUMH JFOJBMH, TOCTUTATh
B HEM B3aMMOITOHMMAaHUsI,
HAXOIUTE OOIINE [EIN U
COTPYIHUYATD JUIS UX
IOCTHOKEHHS, CIIOCOOHOCTD
IIPOTUBOCTOSATH UJICOJIOTHH
IKCTpPEMH3Ma, HAIIMOHATU3MA,
KCeHO(oOUHU, TUCKPUMUHAITUN
10 COLIMAJIBHBIM,
PEIIMTHO3HBIM, PACOBBIM,
HAI[MOHAJLHBIM ITPU3HAKAM U
JPYTUM HETaTUBHBIM
COLIMAILHBIM SIBJIIEHUSIM

JI'7. HaBBIKM COTPYIHHUYECTBA
CO CBEPCTHHKAMHU, JETHbMHU
MJIaJIIIEro BO3pacTa,
B3POCJIBIMHU B
00pa3oBaTebHOM,
OOIIECTBEHHO II0JIC3HOM,
yueOHO-UCCIIeI0BATENbCKOH,
MIPOCKTHOM U IPYruX BUIAX
JIeSITeIbHOCTH

HaBBIKOB

KOJUIEKTUBHBIN ITOMCK
pELIEHHS 3a/1a9u

JI8. HpaBcTBeHHOE CO3HAHUE U
MOBE/ICHNE HAa OCHOBE
YCBOEHUS 00IIIEYEIOBEUECKIX
LIEHHOCTEN

DopMUPOBAHNUE MOPATLHBIX
LIEHHOCTEN

JIOCTHKEHHUSI YYEHBIX B
pa3BUTHU MaTeMaTHUECKOM
HayKe, 3HAaKOMCTBO C MX
ouorpaduueckuMu akTaMu.

JI9. 'otoBHOCTH 1
CIOCOOHOCTH K 00pa3oBaHMUIo,
B TOM YHCIIE
caM000pa30BaHUIO, HA
MPOTSKEHUH BCEU KHU3HU;
CO3HATEIBHOE OTHOIICHHE K
HENpEePbIBHOMY 00pa30BaHUIO
KAK yCIIOBUIO YCIIEIIHOMN
npodhecCHOHANBHOM U
00ILIECTBEHHON AEATEILHOCTH

Oco3HaHne HEOOXOAUMOCTH
B ITIOCTOSIHHOM
camMo00pa30BaHuH,

PO EeCCHOHATBHOM U
JUYHOCTHOM POCTE.

KauecTBeHHOE BBINOIHEHHE
BCECX IMOCTABJICHHBIX 3aJ1a4.

JI10. DcreTnueckoe
OTHONICHHUE K MUPY, BKIIOYas
ACTETUKY ObITa, HAYYHOTO U
TEXHHYECKOTO TBOPYECTBA,
CIopTa, OOIIECTBEHHBIX
OTHOIIEHUH

®opMupoBaHue
TapMOHHMYECKH PAa3BUTON
JINYHOCTH

Pemenue 3ana4 Ha Temy
"cuMMeTpHUs”, TPUMEPBI
CUMMETPUH B PA3IIUYHBIX
o01acTIxX HayKH U TEXHUKH,
[TonroroBka pedepary Ha
temy: Ynucna duboHauym.

JI13. oco3HaHHBII BBIOOD
Oynyiieit mpodeccun u
BO3MOKHOCTEHN peanu3aiuu
COOCTBEHHBIX KU3HEHHBIX
[IJIAHOB; OTHOIIEHHUE K

ITonnMmanue 3HaYUNMOCTH
y4eOHOTO0 npeaMeTa
«MaremaTuka» B
npodecCHOHATBLHOM
JIeATEIIbHOCTH

Pemenue npakTuko-
OPHUCHTHPOBAHHBIX 3a/1a4,
CBSI3aHHBIX C
npodeccnoHaBLHOMI
JeSITENIbHOCTHIO




npodeCcCHOHAIbHON
JIEITEIIbHOCTH KaK
BO3MOXXHOCTH Y4aCTHs B
PEIICHUH JTUYHBIX,
0OIIIeCTBEHHEIX,
rOCY/IapCTBEHHBIX,
001IeHaMOHATIBHBIX TTPOOIEM

JINYHOCTHBIE PE3yJbTaThI pe€aIu3alvu NMporpamMmmMbl BOCIIUTAHUSA

Bri6uparonuii ontumMalibHble Crioco0bl pelieHus

JIP 13 po(hecCHOHANIBHBIX 33]1a4 HA OCHOBE YBAXKEHUS K 3aKa34yMKY,
MMOHMMAaHHUS €ro NOTPEOHOCTEH
JIP 14 [IprHUMAKOIIMI ¥ UCTIOJTHSAOIMN CTaHIAPThI
AHTUKOPPYNILIMOHHOTO OBEICHUS
JleMOHCTpUpYIOLIU TOTOBHOCTh U CITIOCOOHOCTH K
[TposiBnsitoruii CHOCOOHOCTH K IJTAHUPOBAHUIO U BEICHUIO
JIP 15 MPEAIPUHUMATEIBCKON IESITEIbHOCTA HA OCHOBE IOHUMAHHUS
U COOJIOICHUS TTPABOBBIX HOPM POCCUKCKOTO
3aKOHOJIaTEJIbCTBA
METAIIPEMETHBIE PE3YJIbTATDI
PeryasaTuBueie YY1
MI1. Vmenue dopMupoBaHue - IOAIOTOBKA JOKJIaAa;
CaMOCTOSTEJIbHO ONPENEATh | HABBIKOB CAMOCTOSITEIbHOM - BBIOOP METO/IOB PEIICHUS
LIEJIU IESITEIBHOCTU U paboThl oOyuarouuxcs, YPAaBHEHUI NHEPABEHCTB U UX
COCTaBJIATh IUIAHBI BbIpa0OTKa HAaBBIKOB CUCTEM.

JesATeTbHOCTH;
CaMOCTOSITEJIBHO
OCYIIECTBIIATH,
KOHTPOJIUPOBATh U
KOPPEKTUPOBATh
JIeATEIbHOCTh; UCIOJIb30BaTh
BCE BO3MOJKHBIE PECYPCHI JIJIS
JOCTH>KEHHS TOCTABJICHHBIX
LeJiel U peain3alry IIAaHOB
NEesITENIbHOCTH; BBIOUPATh
YCIICHIHBIC CTPATCTHUU B
Pa3IMYHBIX CUTYALUSIX

KOHTPOJIA U CAMOKOHTPOJIA.

M 9.BnaneHue HaBbIKaMH
MO3HABATENIbHOM pediexcuun
KaK OCO3HaHUS
COBEpIIAEMBIX JECHCTBUN U
MBICIIUTENBHBIX ITPOLIECCOB,
HUX PE3YyJIbTATOB U
OCHOBaHUH, TPaHMI] CBOETO
3HaHUA U HE3HAHUSI, HOBBIX
IIO3HABaTCJIbHBIX 3aJa4 1
CPEJICTB MX JOCTHKECHHSI.

Texnonorust popmupyroriero | [TogBeneHne UTOroB ypoka,
OIICHUBAHMSI. BBITMIOJTHEHUE caMOaHalln3a
pe3ynbTaTOB AEATEIbHOCTU

ITo3naBartenbHbIE YV ]{

M3. Biragenue HaBRIKaMU
MO3HABATENBHOH, Y4eOHO-
HUCCIIEN0BATEILCKON U

VYnpasnenue -ITpumenenue
MO3HABATEIILHON U y4eOHOM MaTeMaTHYECKUX METOI0B
JIeSATETLHOCTBIO, BRIPAOOTKA JUISL pEICHUST




MPOEKTHOM €SI TEIBbHOCTH,
HABBIKAMU Pa3peIICHUS
po0JIeM; CIIOCOOHOCTh U
TOTOBHOCTB K
CaMOCTOSITEIIbHOMY TIOUCKY
METOJIOB PEIICHUS
NPaKTUYCCKUX 3a]1a4,
MPUMEHEHHIO Pa3TUYHBIX
METOJ/IOB TIO3HAHUS;

HAaBBIKOB KOHTPOJIA U
CaMOKOHTPOJIA.

coJiepKaTebHbIX 3a7a4 U3
pa3NIUYHBIX 001aCTe HAYKU
U TEXHUKH

M4. T'oToBHOCTD U
CIIOCOOHOCTH K
CaMOCTOSITEIIbHOU
nH(pOpMaIMOHHO-
II0O3HABATEJILHON
NEeSITEIbHOCTH, BIIQJICHHUE
HABBIKAMU TIOJTyYCHUS
HE0OXO0aMMOM HH(POPMALTHH
U3 CJIOBAPEM pa3HbIX THUIIOB,
YMEHHE OpPUEHTUPOBATHCS B
Pa3TUYHBIX UCTOYHUKAX
uHpopmanuu,

KPUTHYCCKH OI[CHUBATH
UHTEPIPETHPOBATH
UH(POPMALIHIO, TIOTYIEHHYIO
U3 Pa3JINYHbIX UCTOYHHKOB

JleficTBHS HCCIIEJOBAHMUS,
MOMCKa, 0TOOpa 1
CTPYKTYpHUPOBAHUS
HEe0OX0oaMMOM HH(POPMAIIHH,
MOJICTTUPOBAHUE H3y4aEeMOTO
CoJIepKaHusl.

Bremonuenue pedeparos,
KOHCIICKTa ypOKa.

M5. Hcnonb30BaTh cpenicTBa
UH(POPMAIMOHHBIX
KOMMYHHKAIIHOHHBIX
texHojoruii (nanee — UKT) B
peIIeHHH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3aIMOHHBIX 33144 C
co0utro/IeHreM TpeOOBaHMi
9PrOHOMUKH, TEXHUKH
0€3011aCHOCTH, TUTHEHBI,
pecypcocOepekeHusl,
MPABOBBIX M THYECKUX
HOPM, HOPM
UH(POPMALIMOHHOM
06e30MmacHOCTH

Opranuzanus yueoHOoro
npoliecca npyu MOMOIIH
cpencts KT

ITony4yenue u ycBoeHHe
3HaHU MPH MOMOIIHU CPECTB
ACY «Ipokomiemk»
(BBITIOJTHEHUE TECTOBBIX
3aJJaHuH, TOMallIHuX padoT),
zoom.

KommyHnukarusublie YY ]|

M2. YMmenue npoayKTUBHO
o0maThes u
B3alMOJICCTBOBATE B
IIPOLIECCE COBMECTHOM
NeATeTbHOCTH, YIUTHIBATh
MO3ULIMH JIPYTUX YYACTHUKOB
JeATeTbHOCTH, YPHEKTHBHO
pa3pemiaTh KOHQIHUKTHL.

dopmMupoBaHue
KOMMYHUKaTUBHBIX
JICWCTBUIA, HAIIPABJIECHHBIX Ha
CTPYKTYPUPOBaHHE
nH(pOpMaIuU 1Mo TaHHOU
TEME, YMEHUE COTPYAHUYATH
B IIPOLIECCE CO3/ITaHUS OOIIETO
MPOAYKTA COBMECTHOMN
JIEATEIbHOCTH

[Touck 3¢ pexTuBHOTO
pEIICHUS 3aJIaHus B
OTPaHUYEHHOE BpPEMsI
Pabora B ManbIx rpynmnax -
perieHue 3a1a4 Ha
n3MepeHus «Borauciaenue
ILIOIIAZIEH 1 0OBEMOBY;
«CTEMNeHb C PAIMOHATBFHBIM U
NEUCTBUTEILHBIM
MMOKAa3aTeISIMHA U UX
CBOMCTBa»
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MS. Biagenue A35IKOBBIMU OcyuiecTBiieHUE Brimmonnenue 3agay Ha

CpGI[CTBaMI/I - YMGHI/IG SICHO, Hpe3€HTaLII/II/I BBIITOJIHCHHOI'O J0OKa3aTCJIbCTBO, pemeHHe

JIOTUYHO M TOYHO H3JIaraTh 3aJaHMA; MIPaKTUKO-OPUEHTHUPOBAHHBIX

CBOIO TOYKY 3pPEHHUS, YMeHHne MaTeMaTH4eCKu 3a1a4

HCIIO/IL30BATh aJeKBaTHEIE OIIKCKLIBATh Urenue rpadukos,

SA3BIKOBBIC Cpel[CTBa; paCCManI/IBaeMBIG CI/ITyaLII/II/I OITUCBIBAIOIIIUX peaJIBHBIe
MIPOIIECCHI U SBJICHUS

HPEAMETHBIE PE3YJIBTATBI

ba3oBrlil ypoBeHb

TpeboBaHus K NMpeIMETHBIM pe3yiabTaTaM OCBOEHHs 0a30BOro Kypca MaTeMaTHKH JOJKHBI
OTpaXkaTh:

1) chopMHpPOBAaHHOCTH NMpPEJICTABICHUH O MaTeMaTHKE KaK YaCTU MUPOBOM KyJbTYpbl M O
MeCcTe MaTeMaTHKH B COBPEMEHHOM IIUBIIIU3AIIH, O CIOCO0aX OMMCAaHUs Ha MAaTEMaTHUYECKOM
A3bIKE SIBJIEHUH pealbHOro MUPA;

2) chOpMHUPOBAHHOCTH MPEICTABICHHA O MATEeMaTHYECKUX TMOHATHIX KaK O BaXKHEUIIHX
MaTeMaTHYECKUX MOJENAX, IO3BOJIAIOLIMX ONHMCHIBATh M HU3ydyaTh pa3Hble MPOLECCHl U
ABJICHUS; TIOHMMaHUE BO3MOYKHOCTH aKCHOMAaTHYECKOIO IIOCTPOEHUS MaTeMaTUYeCKUX
TEOpHI;

3) BiajzeHue METOJaMH JI0Ka3aTeIbCTB M aJTOPUTMOB PEIICHUS; YMEHHE HUX HPUMEHSITb,
IPOBOJUTH JJOKa3aTeIbHbIE PACCYKICHUS B X0/1€ PELICHUs 3aay;

4) BiajeHHE CTAaHJAPTHBIMM [pUEMaMH PEUICHUS PalUOHAIBHBIX W HUPPALMOHAIbHBIX,
[IOKa3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUH W HEPABEHCTB, UX CUCTEM;
MCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX NIPOrPamMM, B TOM YHCJIE I IOUCKA MTyTH PELICHUs
U WUTIOCTPALIMU PELIEeHUs] ypaBHEHUM U HEPaBEHCTB;

5) copMHUpPOBAaHHOCTb NPEACTaBICHUNH OO0 OCHOBHBIX MOHATHSX, MJIEAX U METoJax
MaTEMaTUYECKOT O aHaJIN3a;

6) BIaJCHUE OCHOBHBIMU IMOHATHSMHU O IUIOCKUX U IMPOCTPAHCTBEHHBIX T€OMETPHUUECKHUX
¢durypax, X OCHOBHBIX CBOMCTBaxX; c(hOPMUPOBAHHOCTh YMEHHs PACMIO3HABATH HA UEPTEXKaX,
MOJIETISIX U B PEaJbHOM MHUpPE NeOMETpUYECKHe (PUTypbl; MIPUMEHEHHE M3YyYEHHBIX CBOWCTB
reoMeTpuueckux ¢uryp u GopMyna s pelieHus TeoOMeTpUYEeCKMX 3ahad M 3ajJad ¢
MPAKTUYECKUM CO/IEpKaHHUEM;

7) chopMUPOBAaHHOCTH MPEACTABICHUHN O MpOLECccaX U SBJICHUIX, UMEIOIINX BEPOSTHOCTHBIH
XapakTep, 0 CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJbHOM MHpE, 00 OCHOBHBIX MOHSATHUSX
DJIIEMEHTAapHOM TEOpUU BEPOATHOCTEM; YMEHHUH HAaXOIUTh W OLICHUBAThb BEPOSTHOCTU
HACTYIUIEHHSI COOBITMM B  MPOCTEHIIMX MPAaKTUYECKHMX CHUTyallUsiX M  OCHOBHBIE
XapaKTEPUCTUKHU CIIy4allHbIX BEJIUYNH;

8) BIaZieHHE HABbIKAMH HCIIOJIb30BAHMSI TOTOBBIX KOMITBIOTEPHBIX MPOTpaMM IpPHU PELIeHUU
3az1ay;

9) st crenbIX U CIA0OBUASIINX 00YJIarOITUXCS:

OBJIa/ICHUE MTPaBUJIAMM 3aIICH MaTeMaTHYECKUX (GOPMYT U CIEIHaTIbHBIX 3HAKOB pelbeHO-
TOYEYHOU cucTeMbl o0o3HaueHuit JI. bpaiins;

OBJI/ICHUE TaKTHIIbHO-0CA3aTEIbHBIM CIOCOOOM OO0CHEI0BaHHUS M BOCIPHUATHUSA pelbedHBIX
M300paXKeHUH MPeIMETOB, KOHTYPHBIX H300paKeHUI reoOMeTpHIecKuX (GUryp u Apyroe;
HaJINYME YMEHHMSI BBINOIHIATh TEOMETPUUECKNE TIOCTPOEHMSI C MTOMOILIBIO LIUPKYJIS U JIMHENKH,
yuTaTh peibedHble TpadUKU >SIEMEHTAPHBIX (QYHKIMA Ha KOOPAWHATHOW IUIOCKOCTH,
OPUMEHATHh CleUalibHble NpucnocoOnenus s penabeuoro uepuenus ("Upadremen",
"[konpHUK");

OBJIa/ICHUE OCHOBHBIM (DYHKIIMOHAJIOM HPOTrpaMMbl HEBH3YaJIbHOTO JOCTyHa K MHPOpPMALUU
Ha OJKpaHe IE€PCOHAIBHOIO KOMIBIOTEPA, YMEHHE HCIOJIb30BATh  IEPCOHAIbHBIC
TUQIOTEXHUUECKUE CPEACTBA HH(POPMALMOHHO-KOMMYHUKAIITMOHHOTO JOCTYMHa CJIEHBIMU
00yJaronmMucs;

10) 11 o0y4aromuxcst ¢ HapyHIIeHUsIMU ONTOPHO-ABUraTeILHOIO anmapara.
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OBJIaJICHUE CHEIHATbHBIMA KOMIIBIOTEPHBIMH CPECTBAMH MPECTABICHUS U aHAJIM3a JaHHBIX
U YMEHHE WCIOJIb30BaTh MEPCOHAIBHBIE CPEICTBA JOCTyMa C YYETOM JBHUTaTEIbHBIX,
peueIBUraTeIbHbIX U CEHCOPHBIX HApYIICHUN;

HAJIMYUE YMEHUS UCTIOIh30BaTh MIEPCOHAILHBIC CPENICTBA JOCTYIIA.

Yray0JjieHHbIH YPOBEHD

1) chopMHUpOBAaHHOCTH MPENCTABICHUA O HEOOXOIUMOCTH JIOKA3aTENbCTB MPU 0OOCHOBAHUU
MaTEeMaTUYECKUX YTBEPKJIEHUH U POJM AaKCHOMAaTUKU B TPOBEACHUU JEIYKTUBHBIX
pacCyXIECHUI;

2) chopMHpPOBAaHHOCTH MOHSITUMHOTO ammapara MO0 OCHOBHBIM pa3jesiaM Kypca MaTeMaTUKH;
3HaHWI OCHOBHBIX TeOpeM, (JOpMYII U YMEHHUSI UX NMPUMEHSTh, YMEHHS JOKA3bIBATh TEOPEMBI
Y HaXOJUTh HECTaH/IaPTHBIE CIIOCOOBI PEIICHHUS 3a/1aY;

3) chopMHPOBAaHHOCT, yMEHHUW MOJCIUPOBATH pEATbHBIE CHUTYallud, WCCIEA0BaTh
MIOCTPOCHHBIE MOJENU, HHTEPIPETUPOBATH MOTyYEHHBINA PEe3ybTaT;

4) chopMUPOBAHHOCTH MPEJCTABICHUNH 00 OCHOBHBIX TIOHATHSAX MAaTEMAaTHYECKOTO aHAIHM3a U
UX CBOMCTBax, BIAJCHHE YMEHHEM XapaKTepU30BaTh MoBeleHUEe (YHKIIHI, HUCIOJIb30BaHUE
MOJTyYEHHBIX 3HAHUH JIJIsl ONMCAHUS ¥ aHATIN3a PEeaIbHBIX 3aBUCUMOCTEH;

5) BlaseHWE YMEHMSIMH COCTAaBJICHHS BEPOSTHOCTHBIX MOJIEJEH IO YCJIOBHIO 3aJadyd u
BBIUMCJICHHSI BEPOSTHOCTH HACTYIUICHHS COOBITUH, B TOM YHCJIE C NMPUMEHCHHEM (OpPMYIT
KOMOWHATOPUKH M OCHOBHBIX TEOPEM TECOPHH BEPOSITHOCTCH; HMCCICHOBAHUS CIIy9alHBIX
BEJIMYMH 0 UX PACHPEICIICHUIO.
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COJEPXAHUME YYEBHOI'O IPEJIMETA

Yriay0jeHHbIi yPOBEHb

Auredpa u HayaJIa aHAJIM3A

[loBrOpenune. Pemenne 3amad ¢ MCHNOIB30BAHUEM CBOMCTB YHCEI M CHUCTEM
CUUCIICHUS, JNEIUMOCTH, JOJIEM M 4YacTed, MPOLEHTOB, MOJIyJIEH yucell. PemieHue
3aa4  C HCIOJIb30BAHUEM CBOMCTB CTENEHEH M KOPHEH, MHOTOYICHOB,
npeoOpa3oBaHUii MHOTOUYIEHOB M JIPOOHO-PAIIMOHAIBHBIX BbIpakeHHi. Permienue
3a/1a4 C MCIOJIb30BaHUEM IPaJyCHOM MepbI yria. Moayib 4yucia U €ero CBOMCTBA.
Pemenue 3amay Ha JBUXKEHHE W COBMECTHYIO palOTy, CMECH U CIUIaBbl C
NOMOUIbIO JINHEHHBIX, KBAJPATHBIX U JIPOOHO-pAIlMOHATbHBIX YPaBHEHMH U MX
cucrteM. Pemenue 3a1ad ¢ NOMOLIBIO YMCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB
C OJHOW MEepEeMEHHOM, C MPUMEHEHUEM H300pa)KCHHsI YHUCIOBBIX MPOMEXKYTKOB.
Pemenue 3amay C MCHOJB30BAaHUEM YHCIOBBIX (PYHKIMHA M HX TpapuUKOB.
Hcnonb3oBaHue CBOMCTB M TpaUKOB JHMHEHMHBIX M KBAJPAaTUYHBIX (PYHKIUH,
OoOpaTHON NPONOPUUOHATBHOCTH MU (YHKIUH y=+x. I'papuueckoe penieHue
YpPaBHEHUN W HEPAaBEHCTB. lICIOIb30BaHME ONEpalMil HaJ MHOXXECTBAMHU U
BBICKA3bIBaHUAMU. ICIIOJIB30BaHME HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOMU
NEPEMEHHOM, YHUCIOBBIX MPOMEXYTKOB, HX OOBEIUHEHUNH U TEPECEUCHUN.
[IpuMeHeHue npu pemeHnu 3ajad CBOMCTB apu(PMETHUECKOW U reOMETPUYECKON
MpPOTPEecCUr, CYMMHPOBaHUSI OCECKOHEUHOW CXOJMSIICHCS T'€OMETPUYECKOU
IIPOTPECCHH.

MHoxecTtBa  (YUCIIOBBIE, TE€OMETpUUECKUX  Guryp). XapaKTepUCTHUYECKOE
CBOMCTBO, 3JEMEHT MHOXKECTBa, MYyCTOE, KOHEYHOE, OECKOHEYHOE MHOXKECTBO.
CnocoOwl 3amanusi MHOXeCTB IlogMHOM»kecTBo. OTHOIIEHUS MPUHAMIICKHOCTH,
BKJIIOUEHHUS, paBeHCcTBa. Oneparuu Haa MHOkecTBamu. Kpyru Oiinepa. Koneunsie
U OECKOHEUHbIE, CUETHBIE U HECUETHbIE MHOKECTBA.

VcTuHHBIE U JIOXKHBIE BBICKA3bIBAHUSA, OTNEPALlMU HAJ BBICKa3bIBAaHUSIMU. Aneedpa
gvickazviganuti.  CBsSI3p  BBICKA3blBaHUK € MHOXecTBamMu.  KBaHTOpBI
CYIIIECTBOBAHMS U BCEOOITHOCTH.

3akoHbl JOoTUKH. OcHo@Hble No2udeckue npasuia. PernieHne JOrm4eckux 3aaad c
WCIIOJIb30BaHUEM KPYTOB DIIIEPA, OCHOBHBIX 102UHECKUX NPABUL.

YMmozakntoueHusi. OOOCHOBaHHMS W JI0KA3aTENbCTBO B MaTeMaTHKe. TeopeMmsbl.
Bunbl MmatemMaTrueckux yTBEpKIEHUN. Budsl dokazamenvcma. Mamemamuueckas
UHOYKYuUs. Ymeepoicoenus: obpamHoe OAHHOMY, NPOMUBONOLONCHOE, 0OpaAmHOe
NPOMUBONONIONCHOMY — OaHHomy. llpu3Hak U CBOHCTBO, HEOOXOAUMbBIE U
JIOCTATOYHBIE YCIOBUSI.

OcHosnasa meopema apugpmemuxu. Ocmamku u cpagnenus. Aneopumm Eexauoa.
Kumaiickaa meopema 06 ocmamkax. Manas meopema @epma. Q-uunsie cucmemuvl
cuucnenus. Oynxyus Junepa, yucio u cymma oeaumenei HamypaibHo20 YUCd.
PannanHas mepa yria, TPUrOHOMETPUYECKAS] OKPYKHOCTb. TpUTrOHOMETpUYECKUE
GyHKIIUHM yucen U yriaoB. @opMysibl IPUBEACHUS, CI0KEHHUSI TPUTOHOMETPHUUECKHUX
byHKIM, ¢GopMynsl ABOWHOTO W TMOJOBHUHHOTO aprymeHTa. lIpeoOpazoBanue
CYMMBI, Pa3HOCTH B IIPOU3BEACHNE TPUTOHOMETPUIECKUX (PYHKLIUN, 1 HA0OOPOT.
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Hynu QyHKIM#M, npoMexXyTKHd 3HaKOMOCTOSTHCTBA, MOHOTOHHOCTh. Hanbomnbiee u
HauMeHblllee 3HadeHue (QyHkiuu. I[lepuoanueckue (QYHKIIMM U HAUMEHbBIIUN

nepuos. YeTHsle u HeueTHbIe GyHKIHH. PyuKyuu «OpobHas yacme yuciay Y ={X}

U «yenas 4acms yuciay Yy = [X] .

Tpuronomerpruyeckne PyHKIIUU YUCIOBOTO apryMeHTa Yy =CcosX, Y =SinX, y=tgx,
y =ctg x. CBoiicTBa u rpaduKu TPUTOHOMETPUUYECKUX (PYHKIIUH.

OOpaTHble TPUTOHOMETPUYECKHE (DYHKIIMU, UX TJIaBHbIC 3HAUEHMS, CBOICTBA U
rpaduku. Tpuronomerpuueckue ypaBHeHUs. OJTHOPOAHBIE TPUTOHOMETPHUECKHE
ypaBHeHusl.  PemieHue  OpoCTEHIIMX  TPUTOHOMETPUUECKHX  HEPABEHCTB.
[Ipocreiinine cucTeMbl TPUTOHOMETPUUECKUX YPaBHEHUHU.

CreneHp ¢ JEHCTBHUTEIBHBIM IIOKa3aTejeM, CBOWMCTBa creneHu. lIpocreimme
NoKa3aTelbHbIE YpaBHEHMsT W HepaBeHCTBa. [lokasarenpHas QyHKUMS U ee
cBoiicTBa u rpaduk. Uucno € u pyHKIusa y=e*.

JlorapudpmM, cBoiictBa jorapudma. JlecATUYHBII W HaTypalbHbIA JOrapuM.
[IpeoOpa3zoBanue norapu(pMUUYEcKux BoIpaxkeHui. Jlorapudmuueckue ypaBHEHUS
u HepaBeHcTBa. Jlorapudmuueckas QpyHKIMS U ee CBOMCTBA U rpaduK.

CreneHnHas QyHKIus U ee cBoiicTBa U rpaduk. MppanuoHaibHble ypaBHEHUS.
[lepBruuHbIE MpEACTaBICHUS O MHOXECTBE KOMIUIEKCHBIX uucen. /lercmeus c
KoMnieKcHuiMu yuciamu. Komniexcrno conpsicennvie yucna. Mooyne u apeymenm
yucna. Tpueonomempuueckas gopma KomniekcHoz2o yucia. Pewenue ypasnenuii 6
KOMNJIEKCHBIX YUCTAX.

Meton wuHTEpBajoB uid pelieHuss HepaBeHCTB. lIpeoOpazoBanusi rpadukoB
GyHKIUI:  cOBUT, YMHOXEHHE Ha  YHUCIO, OTPaXXEHUE  OTHOCUTEIIBHO
KOOPJIMHATHBIX oceil. ['paduueckne METObl pellleHrs YpaBHEHU U HEPABEHCTB.
Pemienne ypaBHEHUMH M HEPABEHCTB, COJAEPXKAIIMX IMEPEMEHHYIO TMOJl 3HAKOM
MOYJIS.

Cucrembl MOKa3aTEIbHBIX, JIOTAPU(PMHUUECKUX U HPPALUOHAIBHBIX YPABHEHUMU.
CucreMbl TOKa3aTeNbHbIX, JOrapu(pMUUECKUX U UPPALIMOHATIBHBIX HEPABEHCTB.
B3aumHuo oOpatsbie GpyHkuuu. ['paguku B3auMHO 0OpaTHBIX GYHKIUH.
YpaBHEHUS, CHCTEMBI YPABHEHUHN C [IAPaMETPOM.

@Dopmyna bunoma Hotomona. Pewenue ypagnenuii cmenenu vlute 2 cneyuanbHbix
6uoos. Teopema Buema, meopema be3y. I[lpusooumvie u Henpugooumvie
MHo2ouneHvl. Ocnoenas meopema anzebpovl. CummempuuecKue MHO20UNEHDI.
L]enouucnennvie u yenro3HauHvle MHO20YIEHbI.

HHuoganmoswr ypasnenus. [lennvie opobu. Teopema Depma o cymme Kk6adpamos.
Cymmbl u padsl, MemoObl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopembi 0 npubnudicenuy OeticmeumenbHulX Yucel payuoHaIbHbLMU.

MHnoowcecmea na KoOpOUHAMHOU NIOCKOCHIU.

Hepasencmeo Kow—Bynaxkosckozo, nepasencmseo Hencena, Hepasencmea o
CPEeOHUX.

[lonarue mnpenena QyHkuun B TOuke. [lowamue npedena yukyuu 8
beckoneunocmu. Acumnmomul epaguxa ynkyuu. CpagneHue OeCKOHEUHO MAbIX
u beckoneuno Ooavwux. HempepbiBHOCTh (GyHKIMU. (Ceoticmea HenpepuleHbiX
@dyukyui. Teopema Betiepuwmpacca.
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Huddepenuupyemocts Gynkiun. [IponsBonnas ¢pynknuu B Touke. KacatenbHas k
rpaduky ¢yHkuuu. I'eomeTpudeckuii W (U3WYECKUI CMBICT ITPOU3BOJIHOM.
Ilpumenenue npouszsoonou 6 ¢uszuxe. IIpon3BoAHBIE AIEMEHTAPHBIX (DYHKIUH.
[TpaBwia nuddepeHnrpoBaHus.

Bropas npousBoiHas, ee reOMeTpuYeCKuidl 1 (PU3NIECKUN CMBICIL.

Touku skcTpemMyMma (MakcuMyma W MUHUMYyMa). MccnegoBaHue 3ieMEHTapHBIX
GyHKUMA Ha TOYKM DKCTpEeMyMma, HauOOJbIlIee M HAaUMEHbIIEE 3HAYCHHE C
MOMOIIBIO  TIPOW3BOAHOU. [locmpoenue epaguxos Gyukyuii ¢ nOMOwWbIO
npoussoouvix. I[lpumenenue npouzeoonot npu pewenuu 3aday. Haxoowcoenue
IKCMPeMymMo8 yHKYUll HeCKOIbKUX NePeMEHHDBLX.

[lepBoobOpasnas. Heompenenennsiii muTerpan. llepBooOpa3Hbie 37eMEHTapHBIX
¢bynkuuid. [Inomane kpuBonuHeitHo Tpaneuuu. @opmyna HeroTona-JleiOHuna.
OnpeneneHHblil UHTErpal. Buiuucienue niowaoei niockux gueyp u 0ovemos mei
8pawjeHus ¢ NOMOWbI0 UHmMezpaa..

Memoowl pewienuss yHKYUOHALHBIX YDPABHEHUU U HEPABEHCMS.

I'eomerpusn

[ToBTOpenue. Pemienne 3aaay ¢ UCNOIb30BAaHUEM CBOICTB (PUIyp Ha MIJIOCKOCTH.
Pemenue 3aa4 Ha 10Ka3aTENbCTBO U IIOCTPOECHHUE KOHTpHpuMepoB. [IpuMeHnenne
IPOCTEUINNX JIOTUYECKUX MpaBWI. PemeHue 3agad ¢ MCHOJIB30BAHUEM TEOPEM O
TPEYrOJIbHUKAX, COOTHOUIEHUWH B MPAMOYTOJBHBIX TPEYrOJbHUKAX, (AKTOB,
CBS3aHHBIX C YETHIPEXYyroJbHUKaMU. PelieHne 3aqau ¢ UCnoyib30BaHUEM (PAKTOB,
CBSA3aHHBIX C OKPYKHOCTSIMU. PeleHue 3amady Ha H3MEPEHHs Ha IUIOCKOCTH,
BBIYMCIICHUS JUIMH W IUIowwanel. Pewenue 3adau ¢ nomowwblo 6eKmopos u
KOOpOuHam.

Harnsnnas crepeomerpus. [lpusma, napamienenumnes, IMpaMuia, TETPAdIP.
OCHOBHBIE MOHATHS TE€OMETPUM B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U
CIIEACTBUS U3 HUX. [lonamue 06 akcuomamuieckom memooe.

Teopema Menenas onsn mempa’opa. IlocTpoeHHEe CceYeHWH MHOTOIPAHHUKOB
MeTOOM cienoB. lleHTpasibHOE TpoekTupoBaHue. llocTpoeHune cedyeHui
MHOTOIPAaHHUKOB METOJIOM MPOEKIIHA.

CkpemuBatoniyecss MpsiMble B TPOCTPAHCTBE. YTOJN MEXIy HUMU. Memoosi
HAXO0HCOCHUSL PACCMOSHUL MEAHCOY CKPEUUBAIOUWUMUCS NPAMBIMU.

TeopeMbl 0 TapaJIENbHOCTH MPSAMBIX W IUIOCKOCTEW B  IPOCTPAHCTBE.
[TapannenbHOE MPOEKTUPOBAHUE U U300paxkeHue ¢uryp. I eomempuueckue mecma
Mo4ex 8 NpoCmpancmee.

[leprieHIUKYJISIPHOCTh NMPAMOW U TIIIOCKOCTU. OPTOrOHAIBHOE MPOEKTUPOBAHME.
HaxnonHsle u npoekuuu. Teopema o Tpex NepueHauKysipax.

Buoer mempasopos. Opmoyenmpuueckuii mempa’op, KAPKACHGIU mempasop,
pasnocpanubiti mempas’op. lIpsamoyzonvusiti mempasaop. Meouanvt u 6umeouarsi
mempasopa.

HHocmpaueanue mempasopa 0o napanieienuneoq.

Paccrossnus mexay ¢urypamu B mpoctpaHcTBe. OOIIMIA MEPHEHIUKYISApP ABYX
CKPELIMBAOIINXCS TPSMBIX.

Yrnet B mpoctpaHcTBe.  llepneHaumkyisipHble  IUIOCKOCTH.  [lnowaow

15



opmozonanvhou npoexyuu. Ilepnenouxkynaproe ceuenue npusmvl. ITpexespannslii u
MmHozozpannbii y2on. Ceoticmea naocKux y2noe mHo2ozpannozo yaia. Ceoticmea
NJIOCKUX U 08Y2PAHHBIX Y2108 MpexepanHno2o yena. Teopemvl KOCUHYCO8 U CUHYCO8
OJ151 mpexepanHo2o yaid.

Bunbl MHOrorpaHHukoB. Pazeepmku muococpanHuka. Kpamuatiwiue nymu Ha
NOBEPXHOCMU MHO202PAHHUKA.

Teopema Oiinepa. 1lpaBUiIbHbIE MHOTOTPAHHUKH. /[80UICMBEHHOCHb NPAGUNLHBLX
MHO202DAHHUKOB.

[Ipuzma. Ilapamnenenunen. CpoiicTBa mnapamienenunena. IIpsMoyronbHbId
napasuienenunes. HakiioHHbIE TPU3MBL.

[Tupamuaa. Buasl nupamua. DiIeMEHTHl NpaBWIbHOW nupamuibl. [Iupamuasl c
PaBHOHAKJIOHECHHBIMH pEOpaMH U TPAHIMHU, ©X OCHOBHBIC CBOMCTBA.

[Tomaay MOBEpXHOCTEH MHOTOTPAaHHUKOB.

Tena BparmeHus: MWIMHIP, KOHYC, map u cdepa. CedueHus NUIMHAPA, KOHYca U
mapa. [1lapoBoii cerMeHT, IapoBOM CIIOH, IIAPOBOM CEKTOP (KOHYC).

VYceuennast nupamMua U yCEUSHHbBIM KOHYC.

dnemenmul chepuueckoui ceomempuu. Konuueckue cevenus.

KacarenbHble mnpsMble M IUIOCKOCTH. BrmcanHeie W onucaHHble Ccdephl.
Kacarowuecs cpepol. Kombunayuu men epawerus.

BekTopbl u koopauHatel. CymMmma BEKTOPOB, YMHOXKEHHE BEKTOpA Ha YKCIIO. YTOII
MeX Iy BekTopamu. CKalsipHOE TPOU3BEACHUE.

VYpaBHeHune MmiIockocTu. Popmyna pacCTOSTHUS MEXAY TOYKaAMU. Y PABHEHHUE
cheprl. @opmyna paccmosauusi om mouxku 0o niockocmu. Cnocobvl 3a0auus
NPAMOU YPABHEHUSMU.

Pewenue 3aoau u doxazamenbcmeo meopem ¢ NOMOUbIO 8EKMOPO8 U MemoO0OM
KOOpOuHam. nemMeHmbl 2eoMempuu Macc.

[Tonsitue o6bema. O6beMbl MHOTOTpaHHUKOB. OOBEMBI TeN BpalieHus. AKcuombl
obvema. Bvlsod gopmyn 06vemos8 npsamMoy2oibHo20 napaiieienuneod, npusmol U
nupamuosl. Dopmynvt 011 HaxodcoeHus obdvema mempadropa. Teopemvl 06
OMHOUEHUSAX 0O0BEMOB.

Ipunoocenuss umwmeepana K GblUUCNIEHUIO 00BEMO8 U NOBEPXHOCMEN mell
spawenus. Ilnowaos cghepuueckoeo nosaca. Obvem waposoco cnos. Ilpumenenue
00veM08 npu peueHuu 3a0au.

[Tnomans cdepsl.

Pazeepmka yununopa u xouyca. Ilmomanb MOBEpXHOCTH ITUIMHAPA U KOHYCA.
KoMOuHaImm MHOTOTpaHHUKOB M TEJT BpaIllCHUS.

[Tomobue B mpocrtpancTBe. OTHOMmIEHWE OOBEMOB W IUIOIIAJACH IMOBEPXHOCTEH
noJ00HBIX (UTYp.

sudicenusi 6 npocmpancmee: napaiiesibHulil NEPEHOC, CUMMEMPUs OMHOCUMETbHO
NIOCKOCMU, YEHMPATbHAS CUMMEMPUsL, NOBOPON OMHOCUMENLHO NPIMO.
Ilpeobpaszosanue nooobusn, comomemus. Pewenue 3a0au na nrockocmu c
UCNONIL308AHUEM CEPEOMEMPUYECKUX MEMOOOS.

BeposiITHOCTD M CTATHCTHUKA, JIOTUKA, TeOPUs IPad)0B 1 KOMOMHATOPUKA
[ToBTOpenue. Mcnonp3oBanue TabIUIl U AUArpaMM i NPEICTaBICHUS JAAHHBIX.
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Pemienne 3amay Ha NOPUMEHEHUE OIUCATEIBHBIX XAPAKTEPUCTUK YHCIOBBIX
Ha0OpOB: CpeAHNX, HAUOOJBIIIETO M HAUMEHBIIETO 3HAYCHUS, pa3Maxa, IUCIIePCUu
U CTaHJApPTHOIO OTKIIOHEHUS. BbIuuCIeHHE YacTOT U BEPOATHOCTEH COOBITHH.
BrluncieHne BEpOSITHOCTENM B OIBITaX C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
ucxogamu. Mcmnonp3oBaHue KOMOMHATOPUKH. BbIunciieHHe  BEpOsITHOCTEH
HE3aBUCUMBIX cOObITHH. Vcrnonb3oBaHue QOpPMYIbI CIIOXKEHUS BEPOSITHOCTEH,
nuarpaMmm Ditiepa, AepeBa BeposTHOCTEH, popMyiibl bepHyIu.

Beposimnocmnoe npocmpancmeo. Akcuomvl meopuu 6eposimuocmen.

YcnoBHas BeposaTHOCTh. [IpaBuino yMHO»xkeHHs1 BeposiTHOCTEN. DopMyrna MOJTHOM
BepostHocTu. Dopmyna balieca.

JluckpeTHble  ciydailHble  BeNWYMHBI U pacnpenaesieHus.  COBMECTHBIC
pactipenenenusa. PacnpeneneHue CymMMBl M IIPOM3BEACHUS  HE3aBHCUMBIX
CIIyYallHBIX BEJIWYMH. MaremMaTH4eCcKOe OXHAAHWE W JHUCHEPCUs CIyYalHOU
BEJIMYMHBI. MareMaruyeckoe OXUIJAHWE W JUCIEPCHUS CYMMBI CIy4alHBIX
BEJINYHUH.

bunapHas cnydaiiHasg BenuuyuHA, pacnpeneneHue bepryum. I'eomerpuueckoe
pacnipeneneHue.  buHOMManpHOE — pacnpelnelneHHWe U €ro  CBOWCTBA.
l'unepeeomempuueckoe pacnpedenenue u e2o c8OUCMEA.

HenpepsiBHbIE cinydaiiHble BenuuuHbl. [lnotHOCTE BeposiTHOcTH. DyHKIHS
pacnpenenenus. PaBHoMepHOe pacuipeneseHue.

llokazamenvroe pacnpedenenue, e2o napamempeol.

Pacnpedenenue Ilyaccona u ezo npumenenue. HopmallbHOe pacmpeneseHue.
Oynkums Jlammmaca. Ilapamerpel  HopmanpHOrOo pacnpenenieHus. [Ipumepst
CIIy4yalHbIX BEJIMYWH, TOJYMHEHHBIX HOPMAJIBHOMY 3aKOHY (TIOTPELIHOCTD
U3MEPEHUI, POCT YeNoBeKa). [lenmpanvras npedenvras meopema.

Hepasencmeo Yebwvuuesa. Teopema YHeoOviuwesa u meopema bepuynnu. 3axow
oonbuiux uucen. Bvibopounviii memoo usmepenus eeposmuocmeu. Ponv 3axkona
OoLUUX YUCeN 8 HAYKe, Npupooe U 0Ouecmae.

KoBapuanus nByx ciydaiiHbIX BelnuuuH. [loHsTHE 0 KO3 uIMeHTe KOppesiuu.
CoBMecTHbIE  HaOMIOACHUS  JBYX  CIyY4allHBIX  BEIUYHMH.  Bsibopounwiil
K03 puyuenm xoppenayuu. Jluneunas peepeccus.

Cmamucmuueckas  eunomesa. Cmamucmuka Kpumepus U ee YPOBEHb
snauumocmu. Ilposepka npocmevwiux sunomes. Imnupudeckue pacnpeoeneHus u
UX C653b ¢ meopemuiecKumMu pacnpeoenenusmu. Paneosas koppenayus.
Ilocmpoenue coomseemcmeuii. Hnvekmugnvle u ClOPbEKMUBHbIE COOMEEMCMEBUSL.
buexyuu. /[uckpemuas nenpepvienocme. llpunyun Jupuxie.

Koouposanue. /[souunas sanuceo.

OcHosHble nousmus meopuu epaghos. [lepesvs. [leouunoe oepeso. Cesaznocme.
Komnonenmui ceaznocmu. Ilymu na epaghe. uneposwvl u I amunomonogul nymu.
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TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzanuu coaep:kanusi 0011e00pa3oBaTeIbHON y4eOHOTo MpeaMeTa
«Marematuka»B npenenax ocBoeHus OIIOIT CIIO na 6aze OCHOBHOTO OOIIEro
oOpa3oBaHus C TMOJdy4dyeHHeM cpefaHero obdmero obpazoBanus (IIIICC3)
MaKcHUMallbHas yueOHasi Harpy3Ka o0yJaromnuxcsi coctasiser: 370 yaca, U3 HUX:

aynuTopHas (o0s3aTeNbHas) Harpy3ka o0ydaronuxcs — 352 4acoB

npaktuyeckue 3aHaTHsS — 80 dYacoB, B TOM 4YHCJIE MpaKTHYecKas
roaroroska— 60 uacos;

MIPOMEKYTOYHASI aTTeCTaIus - 6

KOHCYJbTauu — 12

BHEAYIUTOpPHAS CAMOCTOSITEIbHAS pad0Ta CTYJCHTOB —  YacOB.
TEMATUYECKUH ITJIAH
Bun yaeOHo# paboTh KonuyecTtBo yacoB
g g Q ?é [as é <
22| < |Exo8EEE
< >, = O S |8 © R V)
=8| & | ZEFZg2¢
5 5 EZ|zEge =
25| B | 282325
§ = g : 8. Z £
= E_1Q
BBenenue 2 2 - - -
Pa3BuTHE NOHATHUSA O YKCIIE 18 12 6 4 -
Kophu, crenenn u morapupmMbl 34 20 14 8 -
KomMmOunaropuka 12 10 2 2 -
DIIEMEHTBI TEOPUU BEPOSTHOCTEN U 22 18 4 4 -
aTeMaTUYECKOU
[IpsiMble U MJIOCKOCTU B IPOCTPAHCTBE 32 24 8 6 -
OCHOBBI TPUTOHOMETPHUHU 52 42 10 8 -
DyHKIUU U TpaduKu 24 18 6 4 .
MHOrOorpaHHHUKM U KpyTJIbIE TEa 44 32 12 10 .
KoopauHaTel 1 BEKTOPBI 22 18 4 4 .
Hayana MaremaTruecKkoro aHanusa 34 26 8 6 -
MHTErpan u ero npuMeHEHUE 18 14 4 2 .
YpaBHEHUS U HEPABEHCTBA 24 22 2 2 -
HTorosoe noBropeHue 14 14 - - -
KoHcynpTauuu 12 - - - -
[IpomexxyTouHas aTTecTanus 6 - - - -
Htoro 370 | 272 -
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TemaTnueckoe IJIAHUPOBAHME 10 YacaM

HanMeHOBALe Copneprxanue yueOHOro Matepuaa, 1abopaTopHble paboThl M IPAKTUUYECKUE 3aHATHS, O6bem YpoBeHb
caMmocCTosTeNIbHas paboTa 00yJaromuxcst 4acoB OCBOEHUS
pa3JesioB U TEM
1 2 3 4
BBenenue BBenenne. Maremarrka B pa3iIMdHbBIX 00JaCTsIX U MPAKTHYECKOM nesTenbHoCTH. Lemu u
3aJ]a4M N3Y4YCHHs] MATEMaTUKH TP OCBOCHHUHU CIEIIUAJIBHOCTH. 2 2
Pa3znena 1 Pa3zBuTHe NOHATHSA 0 YHCTIE 18
Tema 1.1 Copnepixanue y4eOHOro MaTepuasa 12
Iensie u
palroHalbHbIC uncia. | 1 [ToBTOpenue: Penienue TMHENHBIX, KBaAPAaTHBIX OUKBAAPATHBIX YPABHEHUM 2
JleiicTBUTENbHBIC
qucia. 2 Pemnenne npoOHO-paIOHAIBHBIX YpaBHEHHUH 2
3 Pemenue HepaBeHCTB 2
4 HeilicTButenpHble yncaa. ApupmMeTnueckue N1eMCTBUS HaJl 1€UCTBUTEIbHBIMU 2
YHCJIAMH.
5 [TpubnmxkeHHOe 3HaUeHNe BeJIUYUH. AOCOJIIOTHAS U OTHOCUTEIbHA MTOTPEIIHOCTb. 2
ITpakTHueckure npueMsbl NPUOINKEHHBIX BBIUUCICHHH.
6 OCHOBHBIE IOHATHS TEOPUU KOMIIEKCHBIX YHCEIl 2 1,2
IIpakTH4eckue 3aHATHSA (B TOM YHMCJIe NPAKTHYECKAS MOATOTOBKA): 6(4)
[TpuMmeHeHre AeCTBUTEIBHBIX YMCEI TP PEIICHNH 33a/1a4 KOMITbIOTEPHOU TpaduKu 2(2)
JleficTBUS HaJ KOMIUIEKCHBIMU yuciaamMu. [I[puMeHeHne B KOMIIbIOTEpPHOU rpaduKu. 2(2)
KonrposnbHas pabora Nel, 2
Pa3nea 2 Kopuu, crenenu, jorapupmsol 34
Tema 2.1 CoaepxxaHue y4eOHOIro MaTepuasa 10
Kopnu u crenenu 1 KopHu HaTypaJIbHOM CTENEHU U UX CBOICTBA 2
2 CreneHb C pallMOHAIBHBIM U JEHCTBUTEIBHBIM MMOKA3aTEIISIMU U UX CBOMCTBA. 2
3 WppanmoHanbHble ypaBHEHUS 2
4 [Tpocreiimune nokazarenbHbE YpaBHEHUS 2
3) [Ipocreiinne nokasareabHble HEPABEHCTBA 2
1,2
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IpakTnyeckne 3aHsATHSA (B TOM YK CJIe MPAKTHYECKAS MOAT0OTOBKA):

8(4)

[TpeoOpa3oBanue UPPATMOHATBHBIX BBIPAKCHHHA 2(2)
[IpeoOpa3oBaHme CTENICHHBIX U TTOKA3aTEIbHBIX BBIPAKECHH. 2
[TpeoOpa3oBaHue CTEICHHBIX U TTOKA3aTEIbHBIX BRIPAKEHUH. 2(2)
Pemenure nmokasaTenbHBIX YPaBHCHHUI 2 2
Tema 2.2 Coaepxxanue yueOHOIo MaTepuasa 10 1,2
Jlorapudmer 1 Jlorapudmel, BuIbI ToTapru(dMOB, CBOKWCTBA 2
2 OcHoBHOE JIoTapr(PMHIECKOE TOKIECTBO. MOayIh Iepexoaa K HOBOMY OCHOBaHHIO 2
[IpeoOpa3oBanme orapu(pMUIECKUX BBIPAKCHUN
3 JlorapugmupoBaHre ¥ MOTEHIIMPOBAHNE BBIPAKCHHIA. 2
4 [Ipocreiimme norapudmMuyeckne ypaBHEHHUS 2
5 [Ipocreiimue gorapudpMuIecKre HEPaBEHCTBA 2
IMpakTHyeckue 3aHATHSA (B TOM YHcJIe MPAKTHYECKas OAT0TOBKA): 6(4) 2
Pemenuie 3a1aun Ha BEIYKCIICHHE JTOTapU(PMOB 2(2)
Pemenue npocreiinmx gorapupMuIecKux ypaBHEHUN U HEPABEHCTB 2(2)
Konrtponsnas padora Ne2 «KopHu, cTenenu, sorapupmbi» 2
Pa3nea 3. KomOunaropuka 12
Tema 3.1 OcHoBHble | ConepskaHue yueOHOro MaTepuaJia 10
TOHATHA 1 Merton MaTeMaTH4yecKoil HHAYKIMU. OCHOBHBIE MOHSATHS KOMOMHATOPHKH. 2 1,2
KOMOHHATOPHKH 2 3aauy Ha MOJICYET YUCIIA IIEPECTAHOBOK 2
3 3aauu Ha MOJICUET YUCIIa pa3MeIIeHUu 2
4 3ajgaun Ha [MOACYET YKMCJIa COYESTAHUM. 2
5 ®opmyna ounoma HprotoHa. CBolicTBa OMHOMUHANBHBIX KO3 GUIIMEHTOB. TpeyroibHUK 2
ITackais.
IpakTnyeckue 3aHATHS (B TOM YHCJIe MPAKTHYECKAs OATOTOBKA): 2(2) 2
[ToacueT BO3MOXKHBIX KOMOMHALIMH B TPO(hecCHOHAIbHON AEATENbHOCTH TpapruecKoro
JA3anHepa
Pasnen 4 Teopusi BeposiITHOCTEH M MaTeMaTH4eCKasl CTATHCTUHKA 22
Tema 4.1 Conep:xaHnue yueOHOro MaTepuaJia 12
DNEMEHTHI TEOPUH 1 Cayyaiinble coobiTHs. KomOunams coObituii. [IpoTHBOIONIOXKHOE COOBITHE 2 1,2
BEPOATHOCTEN 2 Kiaccuueckoe onpeneneHrne BEpOsITHOCTH. 2
3 TeopeMsbl CIOXKEHUs BEpOSTHOCTEH. BEpOSTHOCTD MPOTHBOMOIOKHOTO COOBITHS 2
4 He3zaBucumblie coObITHS. Y MHOKEHUE BEPOSTHOCTEH 2
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5 Marematuueckoe oxxunanue. ClIoKHBIA OIBIT 2
6 ®opmyna beprymim. 3akoH OOJIBIIMX YUCET 2
IpakTHyeckue 3aHATHS (B TOM YHCJIe MPAKTHYECKAS MOATOTOBKA): 2(2) 2
Penienne npakTHUecKuX 3ajad ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METOIOB
Tema4.2 DneMeHTbI Conep:kanue y4eOHOT0 MaTepuaJia 6
MaTeMaTHIeCKOM 1 Crnyuaiinble BennuuHbl. ['eHepanbHasi COBOKYIHOCTh M BIOOPKA U3 HEe 2 1,2
CTATUCTUKH 2 IlenTpanpHble TeHACHIMU. Buasl cpegaux 2
3 Mepsl pa3zdpoca. MareMaTHu4ecKkoe 0KHIaHUE 2
IMpakTHyeckue 3aHATHSA (B TOM YHCJIe MPAKTHYECKas IOATOTOBKA): 2 (2) 2
IIpencTaBneHne YrcaoBbIX qaHHbIX B EXCel. TIpukiaansie 3amaun
Pazjnen 5 IIpsavble U JIOCKOCTH B MPOCTPAHCTBE. 32
Tema 5.1 Coaep:xanue yueOHOIro MaTepuaJia 14
HapannenLHoczb 1 | BBeneHne B CTEPEOMETPHIO. AKCUOMbI CIIEpeoMempuu, CLe0CmEUst U3 HUX 2 1,2
HpAMBIX, IPAMOU M| 2| [TapayiebHOCTh NPSMBIX, MPSMON H IIIOCKOCTH 2
TI0CcKOCTH 3 | IoBTopeHue TeopyH, peleHne 3a1ad Ha MapaIelbHOCTh IIPSMOIl ¥ IIOCKOCTH. 2
4 B3anMHoe pacnosioxkeHne NpsMbIX B MPOCTPAHCTBE. YTOJI MEXAY IBYMsI IPSIMBIMH. 2
5 [ToBTOpEHME TEOPHH, pELICHUE 3a]1aY. 2
6 [TapamnensHoCcTh MIIOCKOCTEH. CBOMCTBA MapauIeIbHBIX TIOCKOCTEH. 2
7 Terpasrap. [Tapannenenunen 2
IIpakTHyeckue 3aHATHSA (B TOM YMC/Ie NPAKTHYECKAS MOATOTOBKA): 4 (4) 2
Penrenue BRIMMCIUTENBHBIX 33/1a4 U 3371249 Ha JIOKA3aTEIbCTBO 2
3aauu Ha NOCTPOCHHUE CEUSHHM 2
Tema 5.2 CopaepxxaHue y4yeOHOIro MaTepuasa 10
[lepnienaukynsapHocTs | 1 [leprieHquKyNApHBIE IPsIMBbIEC B IPOCTpaHCcTBE. [Ipu3HaK mepreHuKyIIPHOCTH IPIMOi 2 1,2
MPSIMBIX U TTIOCKOCTEN Y TUIOCKOCTH.
2 Teopema o mpsMoi, mepneHAUKYISIPHON K TuI0 ckocTH (1. 18) Permenue 3agau 2
3 [lepnenaukynsip v HakJIOHHBIE. Teopema 0 Tpex MepreHIUKyIspax. Yol MexXay 2
IIPSIMOM U INIOCKOCTBIO.
4 JIByrpanusbiii yroj. [Ipu3Hak nepneHIuKyIspHOCTH JIBYX IJIOCKOCTEH. 2
5 IIpsamoyrosibHBIN napauienenunes. Pemenne 3agay 2
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IpakTHyeckue 3aHATHS (B TOM YHCJIe MPAKTHYECKAsi MOATOTOBKA): 4(2) 2
Pemenune npodeccuonanbhbix 3a1a4 «llepneHIuKyIspHOCTb MPSIMBIX U IFIOCKOCTEH B 2(2)
IPOCTPAHCTBE. 2
KonTponbaas padotaNe3 «[IpsiMbie U TIIOCKOCTH B TPOCTPAHCTBEY
Paznen 6. OCHOBBI TPUTOHOMETPHH 52
Tewma 6.1 Copnepixanue y4eOHOro MaTepuasa 24
OCHOBHBIE ITOHATHA. 1 PajuanHas Mepa yria 2 1
OcHoBHBIC 2 BpamarensHble IBUKEHUS
TPUTOHOMETPHHCCKIC | 3 | Cymyc, KOCHHYC, TAHTEHC yIIIa. 2
ToXAcCTBA. 4 3HAKU TPUTOHOMETPUUECKHUX (QYHKIUI 2 2
5 3aBHCUMOCTh MKy CHHYCOM, KOCHHYCOM M TAaHT€HCOM OJHOTO U TOTO K€ YIia 2
6 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA. 2
7 CuHyc, KOCUHYC W TaHTeHC yrjioB au —a. lIpeoOpazoBaHue TPUTOHOMETPUUECKUX 2
BBIPAKECHUI
8 DOpMYITBI CITOXKCHHUS 2
9 CuHyc, KOCUHYC ¥ TaHT'€HC JIBOMHOr0 yria 2
10 | ®opmyIbl MOJIOBUHHOTO yTJIA. 2
11 | ®opmynsl npUBENEHUS. 2 2
12 | [IpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKCHUN 2
IpakTHyeckue 3aHATHSA (B TOM YHCJIe MPAKTHYECKas MOATOTOBKA): 4 (4)
[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUH MTPH PEILICHUHN 337a4 KOMIIBIOTEPHON 2
rpaduxu.
[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUH MPH PEILICHUH 33]]a4 KOMITbIOTEPHOM 2
rpaduxmu.
Tema 6.2 CoaepxxaHue y4eOHOIro MaTepuasa 18
[TpeoGpa3oBanue 1 [TpeoOpa3oBanue cyMMbl TPUTOHOMETPUUECKUX (DYHKIIHI B TPOU3BEACHUE U 2 1,2
MPOCTEUTITHX POM3BE/ICHUE B CYMMY.
TPUTOHOMETPUYECKHUX | 2 BripaxkeHne TpUroHoMeTpruuecKuX (QyHKIHMIA Yepe3 TAaHT'€HC MOJOBUHHOTO YTIJIa. 2
BBIPAXKCHUI. 3 [TpeobpazoBaHre TPUTOHOMETPUYECKUX BBIPAKEHUN
Ipocreiiue 4 OGpaTHbIE TPUTOHOMETPUYECKUE QYHKIIMU. APKCHHYC, apKKOCHHYC. 2
TPUTOHOMETPUICCKUE | § OOparHbIe TPUTOHOMETPHUECKHE QYHKITMU. APKTAaHTE€HC, apKKOTAHTECHC. 2
YPaBHCHHA U 6 [Ipocreiinye TpPUroHOMETPUUECKUE YPAaBHEHUS 2
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HEPaBEHCTBA. 7 ITpocreiinye TPUrOHOMETPUYECKUE YPABHEHUS 2
8 IIpocreiiine TPUrOHOMETPUYECKUE HEPABEHCTBA 2
9 [Tpocreiinye TpUroHOMETpUYECKHE HEPAaBEHCTBA 2
IIpakTHyeckue 3aHATHS (B TOM YHCJIe NPAKTHYECKasi IOATOTOBKA): 6(4)
Pemmenus npocTelmmx TpUrOHOMETPUUSCKUI YPaBHEHUH B 3a7ja4ax KOMITBIOTEPHOU IrpauKu 2(2)
Pemienust npocTeHMX TPUTOHOMETPUYECKHII HEPABEHCTB B 3a/1a4aX KOMITBIOTEPHON TpaduKu 2(2)
KonTponbnas padota Ne4. OCHOBBI TPUTOHOMETPHUHU. 2
Pa3nen 7. ®ynkuuu u rpaguku 24
Tema 7.1 Conep:xaHue yuedOHOro MaTepuasa 8
®ynkupnu. lonstue o | 1 OnementapHbie GyHKIMU. OOIacTh OnmpeneneHus u 001acTb U3MEHEeHUs (QYHKIUY. 2 1,2
HCTIPEPRIBHOCTH OrpaHn4eHHOCTh QYHKIHH.
bynximm 2 | CeoiicTBa QyHKIMIA: YETHOCTD, HEYETHOCTD, IEPHOJUIHOCT (PYHKIIHH, 2
IPOMEXKYTKH BO3pACTaHMsl, yObIBaHUS, 3HAKONIOCTOSIHCTBA U HYJIH (DYHKITUH
3 Apudmernueckue onepanun Haa GyHKusiMu. CiioxkHas GyHKIUS (KOMIO3HIINSA). 2
OO6patHble QyHKIMH
4 [Tonsitue npenena Gyukuuu. [loHATHE HEPEPBIBHOCTH 2
Tema 7.2 Copepxanue yueOHOro MmaTepuasa 10
Crenenmpie, 1 | Crenennas dynkims. CoiicTa 1 rpaduk 2 1,2
TIoKa3aTCIbHbIC, 2 | Jlorapudpmuyeckas u nokaszarenbnas Gpynxius. CBoiicTsa 1 rpaguk 2
norapugMuieckue 1 73 Bsaummo oopatubeie pyurimu. Caoxuas QyHKITH 2
TPUTOHOMCTPHHICCKHIE |y Tpuronomerpudeckue GyHKIMHU, CBOICTBA U rpaduK. 2
ynupn, Obparnre 5 OO6patHble TPUroHOMETpUYeCcKHe (DYHKIIMH, CBOWCTBA U TpaduK. 2
TPHTOHOMETPIHCCKHC IlpakTHyeckue 3aHsATHS (B TOM YHCJIe IPAKTHYECKAsI NOATOTOBKA): 6 (4)
ymipi. [TocTpoenue u npeodpazoBaHue TpapuKOB JOrapuPMUUECKUX U TOKA3ATENbHBIX (QYHKIUH. 2(2) 2
Jlorapudmuaeckast cnupab
[TocTpoenue u npeobpazoBaHue rpagKOB TPUTOHOMETpUYECKUX (YHKIUH. MakeT caiiTa. 2(2)
KourposbHas paGora Ne5 2
Pa3nes 8§ MHOrorpaHHMKH M KpyIJible Tesa 44
Tema 8.1 Copnepxxanue yueOHOro MaTepuaJa 12
MHororpaHHuKH 1 [TonsiTie MHOTOrpaHHUKA. BUibl. DI€MEHTHI U CBOKMCTBA MHOTOTpaHHUKA 2 1,2
2 [Ipu3ma, miomane nmoBepxHoctu npusMel. [Tupamunga. [hnomans nosepxHocTu 2
UPaMUJIBI.
3 CumM metpust B mpocTpaHcTBe. [IoHsTHE TPaBUIBHOTO MHOTOTPAHHUKA. DJIEMEHTHI 2

23




CUMMCTPUHU IIPABUJIBHBIX MHOI'OI'PDAHHHUKOB

4 Pemenue 3a1a4 Ha MHOTOIpaHHUKU 2
5 ITocTpoeHue ceyeHnii MHOrOIrpaHHUKOB 2
6 Pemenue 3a1a4 Ha MHOTOTPaHHUKU U UX CEYCHUS 2
IIpakTHyeckue 3aHATHS (B TOM YHCJIe MPAKTHYECKas IOATOTOBKA): 4(4) 2
Pemenne reomerpuyeckux 3anad. L{BeToBeie Moaenu. 2
CeueHusi MHOTOIpaHHUKOB. Perienne npodeccnoHanbHbIX 3a/1au. 2
Tema 8.2 Coaep:xxanue yueOHOro MaTepHaJia 8
Tena u moBepxHOCTH 1 ITonsTne nunuuapa. [nomass NOBEpXHOCTH HMIIMH]IPA 2 1,2
BpalCHUA 2 IlonsiTue konyca. [nonaas NOBEpXHOCTH KOHYCA. Y CEUEHHBIN KOHYC 2
3 [lap u chepa, ux ceuenus. KacarenpHast TuiockocTs K cdepe. [Lnomans chepsl. 2
4 Pemenue 3amau Ha Teyia BpanieHus 2
IIpakTHUYecKue 3aHATHSA 2(2) 2
Pemenue npodeccroHalbHbIX 3a/1a4 110 TeMe «Tea 1 HOBEpXHOCTH BpallleHUs»
Tema 8.3 Copepxanue yueOHOIro MmaTrepuasa 12
Obbemer m momam 1 [ [onstue 06bema. OGBbEM IPSIMOYTOIbHOTO NapaLICIeIIHIIE . 2 1,2
HOBEPXHOCTH 2 | O6béM nipsiMoit ipu3Mbl. OOBEM IIUITHHPA 2 2
TCOMCTPHICCKUX TCT | 3 | O6BbEM HakIOHHOMN Ipu3MbL. O6BEM IUPAMUJIBI M KOHYCa 2
4 O0nem 1rapa u miomaasb chepsl. 2
5 Pemenue 3a/1a4 Ha BBIYHUCICHUE 00BEMOB Tel 2
6 Pemenne 3amay Ha BeIUnCIIeHHE OOBEMOB TE 2
IIpakTHyeckue 3aHATHSA (B TOM YHCJIe NPAKTHYECKasi IOATOTOBKA): 6 (4)
Pemrenune npodeccronanbHbIX 3a/1a4 Ha w3MepeHus. Beraucnenue [Tnomaay moBepxHOCTH 2(2)
Pemenne npodeccruoHanbHbIX 33124 Ha U3MepeHus. Beruucnenne o0beMoB 2(2)
KonTponbhas pabora Ne6 «MHOTrOrpaHHUKH U KPYTJIble TeJla» 2
Pa3nes 9 KoopanHaTel B BEeKTOPBI 22
Tema 9.1 Copepxanue y4eOHOIo MaTepuasa 18
BekTops! B 1 [Tonsitue BekTopa. PaBeHcTBO BekTOpOB. JlelcTBUS HAJl BEKTOpaMH 2 1,2
npocTtpaHcTse. Meron | 2 Kommnanapusie BekTopsl. [IpaBuiio napannenenunena. Pasnoxxenue BekTopa 1o Tpém 2
KOOp/IMHAT B HEKOMITJITAHAPHBIM BEKTOPaM
IpOCTPaHCTBE 3 ITpstmoyronbHas (AekapToBasi) cHcTeMa KOOpAUHAT B TpocTpaHcTBe. Popmyna 2
PaccrosiHust Mexly IByMs TOUKaMHU
4 YpaBHeHue chepsl, II0CKOCcTU U npsiMoi. [IpocTeiinme 3a1aun B KOOpIUHATAX 2 1,2
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5 VYron mexay BekTopamu. CKaJIsipHOEe IPOU3BEEHUE BEKTOPOB 2
6 Brruucnenue yrioB Mex 1ty IpsIMBIMH U TUIOCKOCTSIMH. Y paBHEHHE IIIIOCKOCTH. 2
PaccTosiHre 0T TOYKH J10 IIJIOCKOCTH
7 Vcrionp30BaHne BEKTOPOB M PEIICHUH MAaTEMAaTHYECKUX W TPUKJIIAIHBIX 3a/1a4. 2
8 HentpanbHas cummeTpus. OceBas cuMMETpUsl. 3epKaibHasg cumMeTpus. [lapauenbHblii 2
IIEPEHOC
9 Hcnonp30Banne BEKTOPOB M PEIICHUH MAaTEMAaTHUECKUX U TIPUKIIATHBIX 331249 2
IIpakTHyeckue 3aHATHSA (B TOM YHCIe MPAKTHYECKasi IOATO0TOBKA) 4 (4) 2
KoopauHnats! 1 BekTophl. PaccTosiHne Mexy 1IBETaMu. 2(2)
KoopauHatel 1 BeKTOpHIL. [IBeTOBOE IPOCTPaHCTBO 2(2)
Pa3znesa 10 Hayasa MmaTeMaTH4eCKOr0 aHAJIN3A 34
Tema 10.1 Copepxxanue yuyeOHOIro MaTepuasa 2
IocnenoparenpHocTn |1 Yucosas nocnenoBareabHocTs. [Ipenen nocnenosarensuoct. CBolicTBa beckoneuno 1,2
yOBIBaroIasi reoOMeTpUYecKast ocae10BaTeIbHOCTb 7
IpakTHyeckue 3aHATHSA (B TOM YHCIe MPAKTHYECKasi MOATO0TOBKA): 2(2)
Beruucnenue 4ncaoBbIX nocienoBarenbHocTel. /ln3aiiti 6J10roB M AKypHaIbHBIX MaKeTOB.
Tema 10.2 Coaepxxanue yuyeOHOro MaTepuasa 12
IIpounsBoaHas 1 [TpousBoHas, ee reoMeTpUYECKU U PU3NUECKUI CMBIC. Y paBHEHUE KacaTelbHOM 1 2 1,2
HOpPMAaJIM K rpaguKy PyHKIIMH.
2 ITpon3BoIHBIE CYMMBI, pa3HOCTH, IPOU3BEJICHHS] U YaCTHOTO. 2
3 [Tpon3BoIHBIE OCHOBHBIX 2JIEMEHTaPHBIX (PYHKIIHH. 2
4 [Tpon3BoHas CIOKHON HYHKIIUH. 2
5 [Tpon3BoiHas CIOKHOU (QYHKIIMH. 2
6 Bropas nponsBoHas 2
IIpakTHyeckue 3aHATHSA (B TOM YMC/Ie NPAKTHYECKAS MOATOTOBKA): 4(4) 2
BerauciieHre mpon3BOIHBIX 3JIEMEHTAPHBIX (QYHKIIUH. 2(2)
Brruncrnenue nponu3BOAHBIX CIIOKHBIX (QYHKITUI. 2(2)
Tema 10.3 Copepxxanue yuyeOHOro MmarepuaJia 12
[Ipumenenue
IIPOU3BOTHOM K 1 ‘ Bospacranue n yosiBanue QyHKIHMHA, SKCTPEMYMBbI (QYHKIIUH. 2 1,2
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Tpuronomerpuueckue ypaBHeHUs1. OCHOBHBIE IPUEMBI UX PELICHHUS

HCCJICIOBAHUIO 2 Bo3spacranue u yobiBaHue QyHKIINN, SKCTPEMYMBI (PYHKITUH.
byHKIUH 3 Haubonsimee n Hanmenbinee 3uadenust Gyakuuu. Ilpoussoonvie obpamuoul ynkyuu u 2
KOMRO3UYul (hyHKyuil.
4 Brimyknocts rpaduka GyHKImiA, TOYKH neperunoda 2 2
5 AcumnToThl rpaduka GyHKIUHA 2
6 [TpuMeHeHre TPOU3BOTHON K MCCIIEIOBaHNIO (DYHKIIMU U MIOCTPOCHUE rpaduka
7 [TprMeHeHre TPOU3BOTHON K MCCIICIOBAaHIIO (DYHKITMH M TTOCTPOCHHE Tpadrka 2
IIpakTHyeckue 3aHATHA(B TOM YK CJIe PAKTHYECKasi OATOTOBKA): 2 2
KonTponbnas padora Ne7 «IIponusBogHas u ee npUMEHEHHUE»
Pa3znen 11 UuTerpas u ero npuMeHeHmne 18
Tema 11.1 Copepxxanue yueOHOIro MaTepuasa 14
ITepBoobpasHas u 1 ITepBoOOpa3Has ¥ HEONpPeACIEHHBIN HHTErpal 2 1,2
MHTCrpalt 2 | [paBuia HaxosKIeHUs TIEpBOOOpa3HbIX. Tabumia IepBOOOPa3HBIX. 2
3 Brrunciienne HeonpeieIeHHbIX HHTETPaJIOB METOIOM TIOJICTAHOBKH 2
4 Onpenenensblil uaTerpan. Popmyna Hetotona-JleitbHuna. 2
5 IInomane kpuBoauHENHHON Tpanenuu. [IpuMeHeHne nHTerpajia B reoMeTpun 2
6 ITpuMeHeHue UHTErpasa B GU3UKE 2
7 Brranciienue onpeaeneHHbIX HHTETPaIoB 2
IpakTnyeckue 3aHATHS 4(2) 2
[TpuMeHeHne MHTETpaa K BEIYUCICHUIO (PU3MUECKUX BEIWYHH, TUIOMIAIeH 1 00EMOB 2(2)
KonrtponbHas paboraNe8 IlepBooOpa3Has U MHTErpaj 2
Pazgen 12 YpaBHeHus1 M HepaBeHCTBA 24
Tema 12.1 Coaepxxanue y4yeOHOIro MaTepuasa 22
YpaBHEHUS U CUCTEMBI
YpaBHEHHH. 1 PaBHOCHUIIBHOCTD YpaBHEHHI, HEPABEHCTB U CUCTEM. 1,2
Hepasenctsa u 2 | PanuoHanbHbIe U MppalMoOHaIbHEIE ypaBHeHUs. OCHOBHBIE IPUEMBI X PEIICHHUS 2
CHCTCMbI HCPABCHCTE | 3 [Toka3zarenbHble ypaBHeHMs. OCHOBHBIE IPUEMBI UX PEHICHUs
4 Jlorapudmmueckue ypaBHeHHs. OCHOBHBIE IPUEMBI MX PEIICHUS
5 Tpuronomerpuueckue ypaBHeHus1. OCHOBHBIE IPHEMbI UX PEIICHUS 2
6
7

Hepapencra. OCHOBHbBIEC IPUEMBI KX PEHICHUS.
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8 Hepasencta. OCHOBHBIEC IPUEMBI X PELICHUS.
9 HepasencrBa. OCHOBHBIE IPUEMBI UX PELLIEHUS.
10 | Cucremsbl ypaBHeHud. OCHOBHBIE IPUEMBI UX PEIICHUSI. 2
11 | Cucremsbl HepaBeHCTB. OCHOBHBIE IPUEMBI UX PELLIEHUS.
IIpakTHyeckue 3aHATHS (B TOM YHCJIe MPAKTHYECKas IOATOTOBKA): 2 (2) 2
Pelnienue ypaBHEHHI U CUCTEM YpaBHEHUI
HUrorosoe nosropenue | Coaep:kanue yueOGHOro Mmarepuajia 14
1 [lenble, paroHaIbHbIC U IEHCTBUTENbHBIC YHCIIA 2
2 Ilenble, paloHaIbHbIE U IEHCTBUTEIbHBIC YHCTIA 2
3 Kopnu, crenenu, orapudmsr 2
4 Kophu, crenenu, torapuMel 2
5 TpuronomeTpuyecKre BIPAKEHUS 2
6 Ob6uacte onpeaeneHus: GyHKIIHIMA 2
7 Penienne reomMmerpuyeckux 3agay 2
Koncynbranuun 12
ITpomesxyTouHas arTecTanus 6
Bcero: 370

J1J1st XapaKTepUCTUKU YPOBHSI OCBOEHHUS y4eOHOTO MaTepraia UCIOIb3YIOTCS CIAEAYIOIINe 0003HAYCHHUS:

1. — o3HaKoMUTENbHBIN (Y3HABAaHUE paHEe U3YUYCHHBIX O0BEKTOB, CBOMCTB);

2. — perpOoIyKTUBHBIN (BBITIOJHEHUE ACATEIHHOCTHU 10 00pa3ily, MHCTPYKIIUU WU TI0]] PYKOBOJICTBOM )

3. — IPOAYKTUBHBIN (MJIAHUPOBAHUE M CAMOCTOSATEILHOE BBITOTHCHHUE ICITCIIbHOCTH, pEIIeHUE TIPOOIEMHBIX 3a/1a4)
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YCJIOBUSA PEATINBALIMU YUEBHOI'O TIPEJMETA
VY4eOHbll peAMET peanu3yeTcs B yueOHOM KabuHeTe «MaremaTukay

B kaOuHere wumeeTcss MyJIbTHUMEAHIIHOE OOOpYAOBaHHUE, MOCPEICTBOM
KOTOPOTO YYacTHUKMA 00pa3oBaTENbHOrO Tpolecca MOTYT MPOCMaTpUBATh
BU3yallbHYI0  HMHGOpMAIMIO IO  MaTeMaTHKe, CO3/laBaTb  IIPE3EHTAIuH,
BUJICOMATEPHAIIBI, HHBIC JJOKYMECHTHI.

B cocraB y4eOHO-METONMYECKOTO W  MAaTepPUATBHO-TEXHUYECKOTO
oOecrieueHus MporpaMMbl yueOHOTo TipenMeTa «MaTeMaTrka (BKITrouas anreopy u
HaJaJla MaTeMaTHIeCKOT0 aHalln3a, TEOMETPHIO)» BXOJIAT:

+ MHOTO(YHKITMOHAIHHBIA KOMILUIECKC MPEIO aBaTels;

. HarJIsiAHbIE TOCOOUS (KOMIUIEKTHI yueOHBIX Ta0JIUI, JIaKaTOB,
MOPTPETOB BBIIAIOIIMXCS YUCHBIX-MATEMATUKOB U JIP.);

- MHPOPMALMOHHO-KOMMYHHKATHUBHbBIE CPE/ICTBA;

+  DKpaHHO-3BYKOBBIE IMOCOOUS;

- KOMIUIEKT TEXHUYECKON JOKYMEHTAIMH, B TOM YHCJIE [TaclopTa Ha
cpelicTBa 00yUYeHUsl, UHCTPYKIIMH 10 WX UCTIOJb30BAHUIO U TEXHUKE
0e3011aCHOCTH;

. OubMoTeuHbIi HOHI.

B OubGnuoreunbiii QoHA BXOAAT YYCOHUKH, Y4EOHO-METOAUYECKUE
koMmmiekTel  (YMK), oOecneuuBaronue OCBOEGHHE Y4YeOHOTO  MpeaMera
«Maremartrka», PEKOMEHIOBaHHBIC WM JOMYIIEHHBIC I WCIIOJIb30BAHUS B
po(ecCuOHANBHBIX o0pa3oBaTeIbHBIX OpraHu3alMsIX, peanu3yronmx
o0pa3zoBaTeIbHYI0 MporpaMMy cpeaHero oOiiero o0pa3oBaHHMs B Mpeaesiax
ocBoenus OIIOII CITO na 6a3e 0oCHOBHOTO 00IIIETO 00pa30BaHUSI.

MarepuanbHO-TEXHUYECKOE 00eCIIeUeHHE

1. mocajgouyHbIe MeCTa Mo KonuecTBy oOydaroruxcs - 30;

2. pabodee MecTo penoaaBatTens - 1;

3. ayauTopHas JocKa JyIs uchbma - 1;

4. KOMIOBIOTEPHBIN cTON — 1,

Texauueckue cpeacTra 00ydeHUs:

1. mepcoHanbHBIA KOMIIBIOTED

2. MyJbTUMEAUNHBINA MPOEKTOp — 11IT.

Cnucok UCTOIb3yEMOI JIUTEpaTyphI
OcHo6Hble UCMOYHUKU:

1. Amumor A.lll., Komsrua IO.M. Maremaruka: anrebpa u Hadana
MaTEeMaTHYECKOro aHalln3a, reoMeTpus. AnreOpa M Hayala MaTEMaTHYECKOIO
ananm3a 10-11 xmaccer: yueb. ayis o6mieo0pa3oBaT. opranu3anuii: 6a3oB.u yriayod.
ypoBau./- M.: [Ipocsemenne — 2021. — 463 c.

2. Aranacsan JI.C., byry3os B.®. u ap. Martemaruka: anrebpa u Hauaia
MaTeMaTHYeCcKoro ananusa, reomerpusi. ['eomerpust 10-11 kmaccel: yueb. ans
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oOmieoOpazoBar .opraHu3anuii: 0a30BeA W MpodUI.ypoBHH [TekcT]| /- M.:
ITpocBemenne, 2021.-287 c.

JlononnumenvHvie UCMOYHUKU!

1. bammakoB M.M. MaremaTtuka: ajreOpa WM Hadajla MaTeMaTHYECKOTO
aHanM3a, TEeOMETpUs: YYEOHHMK JUIsi CTYJIEHTOB YUPEXICHUN CpEeIHEero
npodeccuoHanbHoro odpazopanus / M.M bammakoB. — 4-e u3nanue, crep. — M.:
N3 parenbckuil neHTp «Akagemus», 2017

1. bammakos M.M. Marematuka (6a30Bbiit ypoBeHs). 10 ximacc. COOpHHK
3amad: yueb. mocooue. — M., 2008.

2. baimmakoB M.M. Marematuka (6a30Bbiii ypoBeHs). 11 kmacc. COOpHHK
3amad: yue6. nocodue. — M., 2012.

3. 'yceB B.A., I'puropseB C.I'., UBonruna C.B. Marematuka: anrebpa u
Hayajia MaTeMaTHYeCKOro aHajinu3a, TeOMETpHs: Yy4eOHUK JJisi CTYJICHTOB
poecCUOHANIbHBIX 00pa30BaTEbHBIX OPraHU3alliii, OCBAUBAIOIINX MPOPECCUU U
crnenmanpHocTu CI1O. — M., 2017

4, Konarun FO.M., TkaueBa M.B, ®denepoBa H.E. u ap. Maremaruka:
anrebpa W Hayajga MareMaTH4eckoro aHanmu3a. Anredpa ©  Hadana
MaTeMaTU4YecKoro aHanu3a (0a30BbId W yriyOleHHbIN ypoBHHU). 10 kiacc / moj
pen. A.b. KXwmwxuenko. — M., 2014.

5. Komsirua FOM., TkaueBa M.B., ®enepoBa H.E. u ap. Maremaruxka:
anrebpa W Hayajga MaTeMaTHYecKoro aHanmusza. Anrebpa ©  Havana
MaTeMaTH4YecKoro aHaiausa (0a30BbI W yriryOneHHbIM ypoBHH). 11 kimacc / mon
pen. A.b. Xumwxuenko. — M., 2014.

Humepnem-pecypcoi

1. www. fcior. edu. ru (MudopmarnumonHsie, TPEHHUPOBOYHBIE U
KOHTPOJIbHBIE MaTCPUAIIBI).

2. www. school-collection.edu.ru  (Enunas  xoiiekiuu — IHQPPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

3. WWW.znanium.com - 3JeKTpOHHast OMOIMOTeKa yueOHbIX MaTepHAIIOB
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