T'OCYJAPCTBEHHOE
ABTOHOMHOE OBPA30BATEJIBHOE
YUPEXJIEHUE ACTPAXAHCKOM
OBJIACTU BBICHIEI'O OBPASOBAHNS
«ACTPAXAHCKUI IT'OCYJAPCTBEHHBIN

Aﬂ;ﬁéﬁﬁgéc?é]égﬁgam APXUTEKTYPHO - CTPOUTEJIbHBI YHUBEPCUTET»
YHUBEPCUTET HPOCDECCI/IOHAHI)HOE quHHH_IE
AT'ACY I1IY ATACY

PABOYAS TIPOT'PAMMA YYEBHOW JUCHUTIIMHBI

OVYIL.04 Y Maremaruka
CpeIHero nmpogeCcCHOHAIBHOTO 00pa30BaHHUS

43.01.09 IToBap, kKoHAUTEP

KBanudukanus noap«>KoHIUTED

2021



OIOBPEHA PEKOMEH/IOBAHA YTBEPXIEHO

METOIUYECKON KOMHUCCHEH MeToauuecKkuM CoBETOM Hupexrop
001meo0pazoBaTeNbHEIX pOoecCHOHANTBHOTO Ipo(heCCHOHATRHOTO
AHCII LTI Y yaumamaATACY Ipotokon WHHH“@V
ITporoxom Ne T« o 4 7?’7/’)_
[Ipencenarens W 2021 /0. A. KoBaJTeHKO
METOAUYECKONKOMUCCHH__ T« tir £7 L «ﬁ» oY 2021T.
Iloonucw
/ /
« KLY 2021
CocraButens (1): - mpenoaaBares 7~ /C.A. [Ipo3nosa/
f 7
QC,}//[W /A I1.Jlyxouuna/

Pabouast  mporpamma paspaborana Ha(/ OCHOBE OI'0C CIIO
43.01.09 TloBap, xoHIUTED ydebHoro miraHa Ha 2021 y4eOHBIA TOI C yd4eToOM
IMPUMEPHON IIPOrpaMMbl 0011e00pa30BaTENbHON yueOHON MUCIMIUIMEE MaTteMaTiKa

115 TTPO(PECCHOHATBHBIX00Pa30BaTENbHBIX OpraHu3aLlUH

CornacosaHo:

Crapumit metomuct ITY ATACY: % / _1O.B. KoBanuk _/
QAINUCE

ITenaror-6ubmuoTeKaps: N /_E.B. Auapeidenko /

e /7

3aMecTuTens nupekTopa 1o I1P: 777722 /HT. Kocruma/
MOANUCH

3aMecTuTeNs nupekTopa mo YP: - /B.B. MenbauKOBa/
NOAMHCH ”

Cnenuamucer YMO CIIO: o ,L;/ /E.A. 3aituenko/
n(\ﬂ/ﬂﬂcb

PelleHsenT: yfLnefabiiislts %,/77 %W % /JI.A. Yykanosa/

(,“ﬂ)l\‘HOCTI:, MecTo paboTsl) I’IO,BHW
IIpuastTo YMO CIIO:
Hagampaux YMO CITO

% / AIL I'enbBan /

ox#Ch / N.0.Damunus




COJIEP)KAHUE

1L.IIOSCHUTEIBHAS BAITHICKA .....oovivivieeteeieeeee ettt 4
2.0BIIAS XAPAKTEPUCTUKA YYEBHOU AUCIHUIIIAHBL .......cocvvveseeiees 5
3.MECTO YYEBHOU JIJUCIHUIIIMHBI B VYEBHOM IIJIAHE .......coovvvivievceeeeens 7
4. PE3YJIbTATBHI OCBOEHW S YYEBHOM JUCITATIIIAHDBI ... 8
5.COJIEPYKAHME YYEBHOU JIUCIIUTIIAHBL ........covvvieeeeeeeeeeeeees s 10
6. TEMATUYECKOE IIJTAHUPOBAHUE .......cocovvivivieeieieeeesese e 18
7. TEMATHMYECKUU IUIAH  VYYEBHOU  JUCLIUIUIMHBI

OVJI.04 «MATEMATHIKAD «.cvetiieiiiiiee ettt e e e e et e e et e e e st e e e st e e e eaaeeesaaeeeaans 18
8. XAPAKTEPUCTHKA OCHOBHbBIX BUJIOB YYEBHOW JIEATEJIbHOCTH

Q) A0 1N (0 1017 D@5 OO 19

9. YYEBHO-METOANYECKOE 14 MATEPHUAJIBHO-TEXHUYECKOE
OBECIIEYEHUME I[TPOI'PAMMBI YYEBHOU JUCHAITIMHBI OVIL.O4 Y

Y NN DY NG 7 0 XN PP 24
10. PEKOMEHIAYEMAS JIUTEPATYPA ...oveiei e 25

11. OCOBEHHOCTU OPT AHU3AIIMU OBYYEHMS IO YYEEHOU JUCIHUTIINHE
JUA MTHBAJIMAOB U JINI C OT'PAHUYEHHBIMHU BOSMOXHOCTAMU

SHOPOBDBS ...ttt 27
12 KOHTPOJIb U OIIEHKA PE3VJIbTATOB OCBOEHUS VYYEBHOWU
JIACTIATIIIIIHBL. ..ottt 27




1. MHOSACHUTEJIBHAS 3AIIUCKA

Pabouas mporpamma o0meoOpa3zoBarenbHOl yueOHOM aucuuminael OVIL.04 Y
«MaremaTnka» TnpenHasHadeHa i u3ydeHuss Mmarematuku B IIY  ATACY, npum
peanuzainuu 00pa3oBaTEIbHON MPOrpaMMBbl cpefHero oOmiero oOpa3oBaHUs B Mpezenax
OCBOEHHSI OCHOBHOW mpodeccuoHanbHo oOpa3oBatenbHoi mporpammbl CIIO (OIIOIT
CIIO) no mnpodeccun 43.01.09 IloBap, koHauTep Ha 0a3e OCHOBHOTO OOIIErO
o0Opa3zoBaHus.

PaGouas mporpamma paszpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero oOiero
o0pa3oBaHus, MPEABSIBISIEMBIX K CTPYKType, COJEPXKAHUIO U pe3yJbTaTaM OCBOCHUS
yueOHou mucuumivabel OYIL.04 V «MatemaTtuka, B COOTBETCTBUU C PekoMmeHaanusMu
10 OpraHM3allui TOJYUYEHUs] CpeaHero ooOmero oOpa3oBaHUs B Mpelesiax OCBOCHHS
o0pa3oBaTeIbHBIX TPOrpaMM CpPEIHEero MpodecCHOHAIBHOTO 00pa3oBaHus Ha 0Oasze
OCHOBHOTO 00111er0 00pa30BaHUs C YYeTOM TpeOOBaHMM (perepabHbIX TOCYIaPCTBEHHBIX
o0pa3oBaTeIbHBIX CTAHIAPTOB.

Conepxanue nporpammbel OYIL.04 V «MaTteMaTuka» HalpaBlI€HO Ha JOCTUKEHUE
CIEIYIOIIMX LeJIe:

. Ob6ecnedenre cOPMUPOBAHHOCTHU MPEACTABICHUM O COIIMATIBHBIX,
KyJbTYPHBIX U UCTOPUYECKUX (haKTOpaX CTAHOBJICHUSI MaTEMAaTUKH;

. obecrieueHue chOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U
MaTE€MAaTHYE€CKOTO MBIIIUICHUS;

. obecrieueHue cHOPMUPOBAHHOCTH YMEHHUI MPUMEHSTH IMOTyYEHHBIC 3HAHUS
MIpU PEIICHUH Pa3IuYHbIX 3a/1a4;

. obecrnieueHre chOPMHUPOBAHHOCTH IMPECTABICHUN O MaTeMaTHKE KaK YacTH
00II1eYeI0BEYECKOM KyIbTYphl, YHUBEPCATHLHOM SI3bIKE HAYKH, TO3BOJISIONIEM OMUCHIBATH
1 U3y4aTh pealibHbIE MTPOLECCHI U SIBJICHMUS.

B pabouyro nmporpaMMmy BKIIFOYEHO COJIEpKAHUE, HATIPABICHHOE Ha ()OPMHUPOBAHUE
y 00ydJaroIuxcsi KOMIIETCHIINN, HEOOX0IMMBIX I KauecTBeHHOTo ocBoeHmst OITOTI
CIIO na ©0a3e OCHOBHOro 00mero oOpa3oBaHUsi - MOPOrpPaMMbl MOJTOTOBKHU

KBaTUUIUPOBaHHBIX padouux u cayxamux ([ITTKPC).



2. OBIIIAS XAPAKTEPUCTUKA YYEBHOM JUCIUIIJIMHBI

MaremaTtuka siBisieTcss pyHIaMeHTanbHOW o01eo0pa3oBaTeaIbHON AUCIUILIMHON CO
CIIOKUBIITUMCSI YCTOWYUBBIM COJACPKAaHUEM M OOIIMMH TpPEeOOBAaHUSMU K TIOJATOTOBKE
o0y4Jaromuxcs.

Ilenn w3ydeHHWs MATEMAaTHKH TPAJUIIMOHHO pPEANTM3YIOTCS B YETHIPEX HaIpaB-
JCHUSIX:

1) oOmiee npeacTaBieHUe 00 HACAX U METOIaX MaTEMaTHKH;

2) WHTEJUICKTYyallbHOE Pa3BHUTHUE;

3) oBnajgeHHE HEOOXOAMMBIMU KOHKPETHBIMHU 3HAHUSIMH U YMECHUSIMU;

4) BOCHIUTATEIILHOE BO3JICHCTBHE.

N3yuenne MaremMaTuku Kak MpoQuiIbHOW 001Ieo0pa3oBaTeibHOW  y4eOHOMU
JUCIUIUIMHBI, YYUTHIBAIOMICH CIeNU(PUKY OCBaMBaeMbIX OOydYarOIIMMHKCS Tpodeccuu
CIIO, obecnieunBaeTcs:

1) BBIOOPOM PA3TUYHBIX MMOJAXO0B K BBEJCHUIO OCHOBHBIX IMOHITHH;

2) GbopMUpOBaHHEM CHCTEMBI YUeOHBIX 3aaHui, oOecneunBaonux 3 HeKTHBHOE
OCYIIIECTBJICHHE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

3) oboraieHreM CIEeKTpa CTUIeH YUeOHOM JesITeIbHOCTH 3a CUET COrJIAaCOBAHUS C
BEAYIIMMH JICATEITPHOCTHBIMU XapaKTEPUCTUKAMH BHIOPAHHOW CIICITUAIIBHOCTH.

[TpodunpHas cCOCTaBISIONIAS OTPaXKaeTCs B TPEOOBAHUSIX K TIOJITOTOBKE
00ydJaromuxcs B 4acTH:

* 0oOmIel cucTeMbl 3HAHUMN: COJIepKATEIbHBIE TPUMEPHI UCTIOJIb30BaAHUS
MaTeMaTUYECKUX U U METOJ0B B MPOGECCUOHANBHON IeATEIbHOCTH,

* yMEHWI: pa3iuure B YpOBHE TPEOOBAHHI K CIOKHOCTH MPUMEHSIEMBIX
aITOPUTMOB;

* TPAKTHYECKOTO WCIONB30BAHUSA MPUOOPETCHHBIX 3HAHUW W yMEHUM:
WHIUBUIYAIbHOTO y4eOHOTO ONbITa B TOCTPOCHUHM MATEMaTHYECKUX  MOJIETeH,
BBITIOJTHEHUU HCCIIE0BATEIBCKUX MTPOCKTOB.

Takum oOpazom, peanm3anus COAepKaHUs YIeOHOU AUCITUIUIMHBI OPUCHTHUPYET HA
MIPUOPUTETHYIO POJIb MPOIECCYATBHBIX XapaKTEPUCTUK ydeOHON pabOThHI, 3aBUCAIIUX OT

npod st mpodecCuoHaILHOT0 00pa30BaHUs, TTOJTYUEHUS OMbITa UCIIOIb30BAHUS



MaTeMaTUKU B COJCPKATEIbHBIX U MPOPECCUOHATIBHO 3HAUYUMBIX CUTYAIUSAX IO
CpaBHEHHIO ¢ (HOPMaATHLHO-YPOBHEBBIMU PE3YJILTATUBHBIMU XapaKTEPUCTUKAMU OOYUYCHUS.

Conepxanue yueOHOM TUCIUIUIMHBI pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMU
COJIep>KaTeNIbHBIMU JIMHUSIMU 00yUEHHsI MaTEMAaTHKE:

* anrebpanyeckas JIMHUS, BKIIOYAIOU[As CUCTEMATU3alUI0 CBEACHUHN O YUCIax; U3-
yUYE€HHE HOBBIX U 0000IIEHHE paHee W3YUYEHHBIX omepaluii (BO3BEJEHUE B CTEICHbD,
U3BJICUCHHE KOpHS, Jorapu@MupoBaHue, CHUHYC, KOCHUHYC, TaHT€HC, KOTAaHT€HC W
oOpaTHble K HUM); M3Y4EHHE HOBBIX BHJOB YHUCJIOBBIX BBIpaKEHUU U (HOPMYJ; COBEp-
IICHCTBOBAHHUE MTPAKTUUECKUX HABBIKOB U BBIYUCIUTEIHLHON KYJIbTYPhI, pACIIUPEHUE U
COBEpIIEHCTBOBAaHUE aNreOpanyeckoro anmnapara, coOpMupoOBaHHOTO B OCHOBHOM IIKOJIE,
U €ro MPUMEHEHHNE K PEIICHUI0 MaTeMaTHYECKUX U MPUKIATHBIX 33724,

* TCOpPETUKO-QYHKIIMOHAJIbHAS  JIMHUS, BKIIOYAION[as  CUCTEMATH3allui0 U
pacuimpeHue cBeicHUu 0 QyHKIMIX, COBEPIICHCTBOBAHUE rpaUUECKUX YMEHUM;
3HAKOMCTBO C OCHOBHBIMU HJIESIMH U METOJaMH MAaTE€MaTHYECKOTO aHaliu3a B 00beMe,
MO3BOJIAIONIEM  HMCCJENOBAaTh dJeMEHTapHble (YHKIMM M peliarh MpocTeuiine
reoMeTpuieckue, GU3NUecKue U Ipyrue IpuKiIaJaHble 3a/1auu;

* JIMHUS YpaBHEHUU M HEPABEHCTB, OCHOBAHHAs HAa MOCTPOCHUU M UCCIIEIOBAHUU
MaTEeMaTUYECKUX MOJIENIeH, IepeceKaromasics ¢ anredpandeckon u TEOPETUKO -
(GYHKIIMOHAIBHON JTUHUSMU U BKJIIOYAIOIIAsl Pa3BUTHE U COBEPIIEHCTBOBAHUE TEXHUKHU
anredpandeckux MpeoOdpa3zoBaHUM NJisl pelIeHUs YPAaBHEHU, HEPABEHCTB M CHUCTEM;
dbopMupoBaHUE CIIOCOOHOCTU CTPOUTH W HCCIEIOBATh MPOCTEUIINE MaTeMaTHUYECKHUE
MOJEIN NpPU  PEIICHUU MPUKIAIHBIX 3ajad, 3aJad M3 CMEKHBIX U CIEIUaIbHBIX
JTUCLHUILIVH,

+ TEeOMeTpUYecKass JIMHHS, BKJIIOYAIOIIAsl  HArJsIHbIE MPEJACTABICHUS O
MPOCTPAHCTBEHHBIX (HUTypax W H3y4eHHE WX CBOMCTB, (OPMHPOBAHUE M pa3BUTHE
MPOCTPAHCTBEHHOTO BOOOPAKEHUS, PA3BUTHE CIIOCOOOB TEOMETPHUYECKHX H3MEPEHUH,
KOOPJAMHATHOTO U BEKTOPHOTO METOJOB [JIsl PEUICHUS MATEeMaTUYECKUX M MPUKIAIHBIX
3aj;ay;

* CTOXAaCTHYECKasl JIMHUS, OCHOBaHHAs Ha Pa3BUTUM KOMOWHATOPHBIX YMEHHUI,

HpeI[CTaBHCHI/Iﬁ O BC€POATHOCTHO-CTATUCTHUYICCKNX 3aKOHOMCPHOCTAX OKPYXKAIOIICTO



MHUpa.

Paznensl (Tembl), BKIIOUYECHHBIE B COJEpKAHUE YUYEOHOW MUCIUIUIMHBI, SBIISIOTCS
oOmumu st Bcex npoduiield npodeccuoHaIbHOro 00pa3oBaHMs W MpU BceX o0bemax
y4eOHOT0 BpPEMEHHM HE3aBUCUMO OT TOro, SBIsETCS JM yuyeOHas JUCHUILIMHA
«Matematurka 0a30BOil.

B tremaTnyeckoM miiane mporpaMMbl y4eOHBIM MaTepHall MpeIcTaBlIeH B hopMme
YepeayIoIIerocs pa3BepThIBAHUS OCHOBHBIX COACPIKATEIBHBIX JTUHUHN (anreOpandeckoi,
TEOPETUKO-( YHKITMOHATLHOM, ypaBHEHHUI u HEPaBEHCTB, r€OMETPUUECKOM,
CTOXaCTUYECKOH ), YTO TO3BOJISIET THOKO MCIOIB30BaTh UX PACIIOI0KEHUE U B3aUMOCBSI3b,
COCTaBJISATh pabouMil KaJCHAAPHBIA TUIaH, MO-pa3HOMY 4Yepenys ydeOHble TeMbl (TJ1aBbl
yueOHMKA), VYYUTBIBass MNpoduiib MNpodecCHOHANBHOTO 00pa3oBaHusl, CIEHUPUKY
ocBauBaemoii npodeccun CI1O, rmyOuHy u3ydeHus MmaTepuaia, ypoBeHb IMOATOTOBKU
00ydJaromuxcs 1o mpeamery.

[Ipennaraemsplii B TEeMaTHYECKOM ILJIaHE O0BEM Y4eOHOTO BpPEMEHU Ha H3y4deHUE
OJTHOM M TOW K€ TEeMbl PEKOMEHIYETCS HCIIOJIb30BaTh JJIS BBITIOJHEHUS Pa3TUYHBIX
yueOHBIX 3amaHui. Tem cambiM pasznuyusi B TpeOOBaHUSAX K pe3ylibTaraM O0y4YeHus
NPOSIBSITCS. B YPOBHE HABBIKOB 10 PEIICHUIO 3a/1a4 U OIBITE CAMOCTOSITEILHONU PabOTHI.

N3yuenne obmieoOpazoBarenbHol yueOHOM auctumuabl OY .04 «MaremaTukay
3aBepIIaeTcsl MOABEACHHEM HUTOrOB B (opMmMe HK3aMeHa B paMKaxX MPOMEKYTOUHOMN
aTTecTanuu oOydarmmmuxcs B mporecce ocBoeHus ocHoBHor OIIOIT CIIO na 6ase

OCHOBHOTO o0OmIero o00pa3oBaHUsl C IMOJy4YEHHEM CpedHero ooumero oOpa3oBaHUs

(TITIKPC).

3. MECTO YYEBHOHN JUCHUIIJINHBI B YYEBHOM IIJIAHE

VYyebnas muctmmmHa OVIL.04 V «MatemaTuka» sBisieTcs Y4eOHBIM MPEAMETOM
o0s3aTeNbHON TpeaMeTHON obnactu «Marematnka u wHpopMatukay DPI'OC cpemgHero
o0mrero 06pa3oBaHms.

B npodeccruonanbHbIx  00pa30oBaTEIbHBIX  OpPraHU3alMsIX,  PEATH3YIOLIUX
00pa30BaTeILHYIO TPOTpaMMy CpeaHero ooOImero oOpa3oBaHHUs B TIpefesiaX OCBOCHUS

OIIOII CIIO na 6a3e ocHOBHOT0 0011eT0 00pa3oBanus, yueOHas aucuuiinaa OY J1.04



«Marematuka» u3ydaercss B o0OmieoOpa3zoBaTenbHOM Lukie ydeOHoro miaHa 43.01.09
[ToBap, KOHAUTEP — IPOTPAMMBI TOATOTOBKH KBaTHU(PHUIIMPOBAHHBIX PA00UNX M CIIYKAILTUX

(TIIIIKPC).

4., PE3YJBbTATHI OCBOEHUSA YUYESHOMN IUCITUITIJIAHBI

OcBoenne coaepkanust  yueOHoM  aucuumuael  OVYIL04 YV «Matematukay
obecrieunBaeT JOCTHKEHUE 00YUarOITUMUCS CIICAYIOIINX pPe3yibnamog:.

* JIUYHOCMHDBIX'

- ¢(OpMHUPOBAHHOCTh MPEJACTABICHUN 0 MAaTEMAaTUKE KaK YHUBEPCAIbLHOM SI3bIKE
HayKH, CPEACTBE MOJICIMPOBAHMUS SIBJICHUN U MPOILIECCOB, UJIESIX U METOJAaX MAaTEMAaTUKU;

- TIOHMMAaHUE 3HAYMMOCTH MAaTEMATUKH JJIsl HAYYHO-TEXHUUECKOIro Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHUSI K MaTEMATHKE KaK K 4aCTH OOIIEYEIIOBEUCCKON KYIbTYpPhI
yepes 3HAKOMCTBO C UCTOPUEH pa3BUTHSI MATEMATUKH, BOJIIOLIMENH MATEMATUYECKUX UJICH;

- pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpaXKEHUs,
QITOPUTMUYECKOU KYJIBTYPhl, KPUTHUHOCTH MBIIUICHHS] HAa YPOBHE, HEOOXOAMMOM JIs
Oynymield mpodecCHOHANbHON JAESTeNIbHOCTH, JMJIA TPOJODKEHHS O00pa3oBaHUs U
caMm000pa3oBaHus;

- OBJAJICHME MATeMAaTHMYEeCKUMHU 3HAHUSIMH M YMEHHUSMH, HEOOXOJAUMBIMU B
MOBCETHEBHOM JKMU3HU, JJISI OCBOCHHS CMEXKHBIX E€CTECTBEHHO-HAYYHBIX IHMCIUIUIMH M
JTUCHUIUIMH TIPO(eCCHOHAIIBHOTO IHMKIA, JJIS TMOJydeHUs 0o0pa30oBaHUS B 00JIACTAX, HE
TpeOyIOUX YrIIyOJICHHOW MaTeMaTUYeCKON MOATOTOBKH;

- TOTOBHOCTBH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHHIO, HA
MPOTSHKEHUU BCEH JKU3HH; CO3HATEIbHOE OTHOIIEHNE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCIICITHON MTPOGeCCHOHAIBHON U OOIIIECTBEHHOU JICITEIIBHOCTH,

- TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITEIbHOM TBOPUECKOM U OTBETCTBEHHOM
NEATENBbHOCTH;

- TOTOBHOCTh K KOJUIEKTHBHOM paboTe, COTPYJHHUYECTBY CO CBEPCTHUKAMHU B
00pa3zoBaTebHOM, OOIIECTBEHHO MOJE3HOM, y4eOHO-UCCIE0BATENbCKON, MPOCKTHOU M

JIPYTUX BUAAX AEATEIbHOCTH;



- OTHOUIEHHUE K MPOQPEeCCUOHATBHON NeATeIbHOCTH KaK BO3MOKHOCTU Y4acTHsl B
pElIeHNU JTUYHBIX, 00IIECTBEHHBIX, TOCYIapCTBEHHBIX, 00IICHAIIMOHATBHBIX MPOOIIEM;

* MemanpeomemHuulx:

- YMEHHE CaMOCTOSITEJIbHO OMpPEENsaTh eI ACATEIbHOCTH U COCTABIISTH IUIAHBI
NEATeNIbHOCTH;, CaMOCTOSITENIbHO OCYIIECTBIISITh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
NeSATeNIbHOCTD; UCIIOIh30BaTh BCE BO3MOXKHBIE PECYpPCHl IS JOCTHKEHHS MOCTABICHHBIX
Hejael U peanu3aliyd IUIAHOB JIEATENbHOCTH; BBIOUPATh YCICIIHBIE CTPAaTeTUH B
Pa3IMYHBIX CUTYAITUsX;

- YMEHHE MPOJYKTUBHO OOIIATHCS M B3aUMOJICCTBOBATH B MPOIIECCE COBMECTHOM
NESATeNIbHOCTH, YYUTBHIBATh MO3UIMU JPYTUX YYACTHUKOB JESATEIBHOCTH, 3P(PEKTUBHO
paspemiatb KOHQIUKTHI;

- BJIQJICHUE  HaBbIKAMH  [IO3HABATEJIbHOW,  Y4eOHO-HCCIICAOBATEIBCKOW U
IIPOCKTHOM JIeSITEIbHOCTH, HaBbIKaMU pa3perieHus mpobiieM; CrmocoOHOCTh U TOTOBHOCTD
K CAMOCTOSITEIbHOMY MOUCKY METO/IOB PELICHUs MPAKTUUECKUX 3a]1a4, IPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TO3HAHUS;

- TOTOBHOCTBUCIIOCOOHOCTHKCAMOCTOSITEIbHOMUH(DOpMAITMOHHO-
MO3HABATEIBHON JEATENBHOCTH, BKJIIOYAs YMEHHE OPUEHTUPOBATHCS B PA3IUUHBIX
UCTOYHUKAX WMH(OpMaIuu, KPUTUYECKU OIEHUBATH U UHTEPIPETUPOBATH MH(MOpMAIIHUIO,
MOJTy4aeMYyI0 U3 PAa3IMYHbIX UCTOYHUKOB;

- BIIaJICHUE S3BIKOBBIMU CPEACTBAMU: YMEHHE SICHO, IOTUYHO U TOYHO M3JIaraTh
CBOIO TOUKY 3PEHHUSI, HCTI0JIb30BATh a/ICKBATHBIE A3bIKOBBIE CPEICTBA;

- BIIaJICHUE HAaBBIKAMH MMO3HABATEIbHON pedIIeKCHUN KaK OCO3HAHUS COBEPIIIAeMBIX
JNEUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTATOB U OCHOBAaHMI, TPaHUI] CBOETO
3HAHUS U HE3HAHUS, HOBBIX MO3HABATENIbHBIX 3a7a4 U CPEJICTB JIJIsl UX JOCTHKCHUS;

- 1IeJICYCTPEMJICHHOCTh B MOUCKAX M MPUHSITHU PEIICHHUM, COOOpa3UTEIbHOCTh U
WHTYULHUS, pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUN; CIIOCOOHOCTh BOCIIPUHUMATh
KpacoTy U TApMOHHUIO MUPA;

* npeomemHulX:

- c¢hOpMUPOBAHHOCTh MPEACTABICHUN O MaTEMaTHKE KAaK YaCTU MHPOBOU

KYJIbTYPBI U MECCTC MAaTCMAaTHKH B COBpeMeHHOﬁ OUBUIN3aIINHU, CII0CO00ax ONMUCaHHUS



SABJICHUI PEANbHOTO MHUPA HA MATEMATUYECKOM SI3BIKE;

-  c()OPMUPOBAHHOCTb MPEACTABICHUA O MATEMAaTUYECKUX TMOHATHUAX KakK
BAKHEUIINX MAaTEMAaTHYECKUX MOJENSX, MO3BOJSIOIIMX OINUCHIBATH W H3y4daTh PA3HBIE
MIPOLIECCHI M SIBJICHUS; IIOHMMAHUE BO3MOXHOCTH aKCMOMAaTHYECKOrO0 MOCTPOCHUS
MaTeMaTUYECKUX TEOPUH;

- BJIAQJICHUE METOJAMHU JJ0KA3aTEIbCTB U AJITOPUTMOB PELIEHUS, YMEHHUE UX
IPUMEHATH, IPOBOAUTH JOKA3aTEIbHBIE PACCYKICHHS B XOJI€ pELICHU 3a/1a4;

- BJIAJACHUE  CTaHAAPTHBIMM  INpPUEMaMU  PEIICHUS  PALMOHAIBHBIX U
UPPalMOHANIBHBIX, TMOKA3aTENIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUU U
HEPABEHCTB, WX CHUCTEM; HCIIOJb30BAaHUE TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM, B TOM
YUCJIE IJIs MIOUCKA ITyTH PELICHHS U WUTFOCTPALUU PELIEHUSI YPABHEHHI 1 HEPABEHCTB;

- c(hopMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHIX MAaT€MAaTHUYECKOIO
aHaiM3a U UX CBOMCTBAX, BIAJICHUE YMEHUEM XapaKTepU30BaTh MOBeACHUE PYHKIIHA,
UCIIOJIb30BAHUE NTOJYYEHHBIX 3HAHUW JUIS ONMCAHUS U aHAJIM3a PEaIbHbIX 3aBUCUMOCTEN;

- BJAQJCHHE OCHOBHBIMHU IOHATHSAMH O IUIOCKMX M  IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (QUrypax, HUX OCHOBHBIX CBOMCTBaX; C(HOPMHUPOBAHHOCTH YMEHUS
pacno3HaBaTh reOMeTpuYecKue (PUrypbl Ha YepTexKax, MOACIIX U B PEAIbHOM MUPE;
NIPUMEHEHHE U3YUYECHHBIX CBOMCTB reoMeTpruueckux Guryp u popmyn st pemeHus
F€OMETPUUYECKUX 3a7a4 U 3a7a4 C PAKTUYECKUM COJIEPKAHUEM;

- c(opMUPOBAHHOCTH TIPEACTABICHUN O TMpPOIEccaX U SIBICHUSIX, WMEIOIINUX
BEPOATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHUPE,
OCHOBHBIX ITOHSTHUSAX 3JIEMEHTAPHON TEOPUH BEPOSATHOCTEN; YMEHUN HAXOIUTh U
OIICHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITHI B MPOCTEHIINX MPAKTUIECKUX CUTYAIIHIX
Y OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHBIX BEJINYNH;

- BJIAQJICHHME HAaBBIKAMM MCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MIPOIPAMM MPH

pEIIEHUH 3aja4.

5. COJAEPXAHMUE YUYEBHOM JUCHUITINHBI
BBenenue

Maremartuka B HAaYKC, TCXHUKEC, 9DKOHOMHUKC, I/IH(l)OpMaI_[I/IOHHI)IX TCXHOJIOTHAX U
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MIPAKTUYECKOMN AeATEAbHOCTH. Llenu u 3axaun n3ydyeHns MaTEMAaTHKU IIPU OCBOEHUH
npodeccuu CIIO .
AJITEBPA
Pazeumue nonamus o uucne

lensie u panuoHanbHble uwucia. JledcTBuTenbHble uucna. [Ipubaudsicennvle
gviuucnenus. Komnnexcuole uucaa.

Kopnu, cmenenu u nozapughmot

Kopuu u crenenu. KopHu HaTypaJIbHOM CTENEHM W3 YHCIIa U HMX CBOWCTBA.
Crenenu ¢ pallMOHAJIBHBIMHM NOKAa3aTENsIMH, UX CBOMCTBA. CTENEHU C IEWCTBUTENbHBIMU
nokazarensiMu. Ceoticmea cmeneHu ¢ 0eucmeumenbHbiM NOKA3ameseMm.

Jlorapupm. Jlorapudpm umcaa. OcHOBHOE Jorapu@MuUecKoe TOXKIECTBO.
JlecsiTuunble U HaTypanbHble Jorapudmel. [IpaBuna aeiictBuit ¢ norapudmamu. Ilepexon
K HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanue ajreOpanvecKux BbIPAKEHUI. [IpeobpazoBanue
pPaIlMOHANIBHBIX, HPPAIMOHAIBHBIX CTENEHHBIX, IOKA3aTENbHBIX U JIOTapu(MHUUECKUX
BBIPAKECHUM.

Ilpakmuueckue 3anamusn

Apudmernyeckue ASHCTBUS HAJ YUCIAMH, HAXOXKJIECHUE TMPUOIMKEHHBIX 3HAYCHUHN
BEJIMYMH M TIOTPEIIHOCTeH BBIYUCICHUN (aOCOMIOTHOM W OTHOCHUTENIBHOW), CpaBHEHHE
YHUCIJIOBBIX BBIPAKECHHUI.

Brruncnenue u cpaBHeHUE KOpHEN. BBINOIHEHNE PACUETOB C pAAUKAIAMMU.

Pemenue nppanronanbHbiX ypaBHeHUN. HaxoxaeHrne 3HaueHU CTENEHEN €
parmoHaNbHBIMU ToKa3aTensiMu. CpaBHeHnue cteneHeil. [IpeoOpa3zoBanus BhIpaKeHUMH,
coAepKalux cTerneHu. Penienne nokas3aTebHbIX YPaBHEHUM.

Pemenne npuknaaHeIx 3amad.

Haxoxxnenue 3HaueHuit norapudma mo mMpow3BOIBLHOMY OocHoBaHMIO. Ilepexox ot
OJHOTO  OCHOBaHMA K JpyroMmy. Bblumcnenme u  cpaBHeHHME  Jorapu@mos.
JlorapudmupoBaHue U MOTEHIIUPOBAHUE BBIPAKECHUI.

[Tpubnu>keHHbIe BEIYUCICHUS U PEUICHUS MPUKIAIHBIX 3a/1a4.

Peuienue norapuMuuecKkux ypaBHEHUH.
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OCHOBBI TPUTOHOMETPUUA
OcHOBHbBIE NOHATHSA

Pannannas mepa yrna. BpamarensHoe npuxenne. CHHYC, KOCUHYC, TAHT€HC U

KOTAHT€HC YHUCIIa.
OCHOBHbIE TPUTOHOMETPHUYECKHUE TOK/IECTBA

®opmynsl npuBeneHuss. Dopmyiel croxenus. DopMyssl yaBoeHUs: Popmyasbl noJo-

BUHHO20 Y2/a.
IIpeoOpa3zoBaHus NPOCTEHIIMX TPUTOHOMETPHYECKUX BhIPasKeHUH

[IpeoOpazoBaHue CyMMBbI TPUTOHOMETPUYECKUX (YHKIUNA B TNPOU3BEICHHUE U
OPOU3BEACHUS B CYMMY. Bwipaosicenue mpucoHOMempuyueckux (QYHKyuil uepe3 MmaH2eHc
NOJIOBUHHO20 apeyMeHmd.

TpuronomeTrpuveckue ypaBHeHUsI 1 HEPABEHCTBA

[Tpocreitimne TPUTOHOMETPUUECKUE YpaBHEHUS. IIpocmeiiwiue
MpucoHoMempuiecKue Hepagencmad.

OoOpaTHble  TpUroHOMeTpH4Yeckue  (YHKUMH. APKCUHYC, apKKOCHHYC,
apKTaHIEHC.

Ilpakmuueckue 3anamus

Panuanubiii MeTo1 n3MEpPEHUs YIJI0B BpPaIllEHUS U CBA3b C TPalyCHOM MEPO.

OcCHOBHBIE TPUTOHOMETPUUECKHUE TOKAECTBA, POPMYIIBI CIIOKEHHUSI, YABOCHHUS,
npeoOpa3oBaHUE  CYMMBbI  TPUTOHOMETPUYECKMX  (PYHKIMH B  TIPOU3BEACHHE,
npeoOpa3zoBaHue MPOU3BEACHHS TPUTOHOMETpHUeCcKuX (yHKIuil B cymmy. [Ipocreitime
TPUTOHOMETPUUECKHE YPABHEHUSI U HEPABEHCTBA.

OO0patHble TpUTOHOMETpUYECKUE QYHKIIMU: apPKCUHYC, ADKKOCHHYC, apKTaHTEeHC.

®YHKIMU, UX CBOMCTBA U TPA®UKHU

®ynknuu. O61acTh onpeneneHrs 1 MHOKECTBO 3HaueHUM; rpaduk GyHKINH,
nocTpoeHue rpaduKoB GyHKIUN, 3aIaHHBIX PA3TUYHBIMUA CIIOCOOAMH.

CroiicTBa pyHKIUN. MOHOTOHHOCTD, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTb,
MEepUOANYHOCTD. [I[poMexKyTKHM Bo3pacTanus U yObIBaHUS, HAUOOJbIIIEE U HAUMEHbIIIECE
3HAYEHUS, TOYKH  DKCTpEMyMa. ['paduueckas VMHTEpIpETALHS. [Tpumepsr

(YHKIMOHAJIBHBIX 3aBUCUMOCTEN B peasIbHBIX MpoIleccax U siBICHUsIX. Apudmernueckue
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onepauun Haj GyHkuusmu. Cnoxnas ¢QyHkuus —(kommnosuuwms). [lowamue o
Henpepvl8HOCMU (PYHKYUU.

Oopatnble ¢yukuun. Obracmv onpedenenusi U 001ACMb 3HAYEHUU O0OPAMHOU
@ynxyuu. I pagux oopamuoii pynxyuu.

CreneHHble, NOKa3arejJbHble, JorapupMuyecKkue 1 TPUrOHOMeTPpUYEeCKHE (PYHKIIMHU
OOpaTHbIe TPUTOHOMETPHUYECKHE (PYHKIIMHU

Omnpenenenus QPyHKIUN, UX CBONCTBA U TpadUKH.

[IpeoGpazoBanus rpadukoB. [lapamnenbHblil nepeHOC, CUMMETPHUS OTHOCHUTEIHLHO
oceil KOOpAWMHAT W CHUMMETPHUST OTHOCHUTEIIBHO Hayajga KOOpJWHAT, CUMMETpUS
OTHOCHUTEJBHO MPSIMOH ) = X, pacTSXKEHUE U CKATHUE BJIOJIb OCEH KOOpUHAT.

Ilpakmuueckue 3anamus

[Ipumepbl 3aBUCHMOCTEM MeEXJy TEPEMEHHBIMU B pEalbHBIX Mpolleccax u3
cMexXHbIX auctuiinH. Omnpenenenue Qysknuid. IlocTtpoeHne u urteHue rpadukos
dbyakumii. HUccnenoBanune ¢ynkiuu. CBolcTBa JIMHEHWHOW, KBaJpaTUYHOH, KYCOUYHO-
JUHEWHOW W JpoOHO-MMHeHHON ¢GyHKui. HenpepwsiBHbIE M mepuoauyeckue (yHKIUH.
CaoticTBa 1 rpaduKk CMHYcCa, KOCHHYyCa, TaHTeHca U KoTaHreHca. OOpatHbie GYHKIUU U
ux rpaduku. OOpatHple TpuroHomerpudeckue ¢GyHkuu. I[IpeoOpazoBanusi rpaduka
dbyakauu. "'apMonnueckue konedanus. [Ipukinagaeie 3amaqn.

[TokazatenbHble, TorapudMuUecKie, TPUTOHOMETPUUECKUE YPAaBHEHUS U
HepageHcmaa.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IHocsenoBarebHOCTH. Cnioco0b1 3alaHus 51 CBOWCTBA YUCJIOBBIX
nocieaoBaTenbHOCTeR. [lonsamue o npedene nocredosamenvhocmu. Cyuecmeosanue
npedeia  MOHOMOHHOU  O2paHudeHHou  nociedosamenviocmuy.  CyMMHpPOBaHUE
nocieaoBaTenbHOCTel. beckoHeuHO yObIBarolas TeOMeTpUuYecKass Hporpeccuss U ee
CyMMma.

IpouzBoanasi. Ilonsatne o TPOU3BOMHONW (YHKIIMH, €€ TEOMETPHUYCCKUN W
du3udeckuili cMmbici. YpaBHeHUE KacaTeiabHOM K rpaduky ¢yHkiuu. I[IpousBonHbie
CYMMBI, Pa3HOCTH, MPOU3BEICHHUS, 4YacTHbIC. [IpOU3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX

dbynkumii. [IpumeHneHrne npou3BOAHON K UCCIEAOBAHUIO (PYHKIIMI U TOCTPOECHUIO
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rpadukoB. /Ipouzeoonvie 0bpamuou hyHKyuy U KOMROZUYUU PYHKYULU.

[Tpumepsl HCTIONB30BaHUSI TPOU3BOIHON JII HAXOKICHUS HAWIYUYIIEro PEIICHUS B
NpUKIaJAHBIX 3aa4ax. BTopas mpousBoaHas, €€ reOMETpUYECKU U (PU3NUECKUN CMBICI.
Haxosxnenue ckopoctu [uis rpoiiecca, 3aaHHoro popmMysioi u rpadukom.

IlepBooOpa3nass u wuHTerpaj. IIpuMeHeHHE ONpEAECNIEHHOrO HWHTErpana s
HaxXOXJICHUS IUIOMIAAX KpuBOJMHEHHOW Tpaneuun. @Dopmyna HeroTona-JleiiOnua.
[Tpumepbl mpuMeHeHUs] HHTETpajia B PU3NKE U T€OMETPUH.

Ilpakmuueckue 3anamus

YucnoBass MOCIENOBATENBHOCTh, CIOCOOBI €€ 3a/JaHMsl, BBIYMCICHUS YICHOB
nocinenoBatenbHocTu.  [Ipexpen  mocnenoBarenbHOCTH.  beckoHeuHo — yObIBaromas
r€OMETPUYECKAs POIPECCHUS.

[Ipon3Bo/iHAs: MEXaHUYECKUI U TEOMETPUUECKUI CMBICI IIPOU3BOAHOM.

VYpaBHenue  kacarenbHOM B obOmem  Buae. llpaBuma u  opmynsl
muddepeHupoBanus, TabIMIIa TPOU3BOJIHBIX AJIEeMEHTapHBIX (QyHKIuH. HMccnegoBanue
(GYyHKIIMM C TIOMOIIBIO Mpou3BogHON. Haxoxaenue HanbOONbIIETr0, HAUMEHBIIETO
3HAYEHUS U IKCTPEMATbHBIX 3HAUCHUN (DYHKIIHH.

Nuterpan u mepBoobOpa3Has. Teopema Hprorona-Jleitonuna. Ilpumenenue
MHTETpaia K BEIYUCICHUIO (PU3NYECKUX BEJTUYHMH U IJIOMIAJIEH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHusi M CHCTeMbl YpaBHeHUM. PanuoHanbHbIC, HPPANMOHAILHBIC,
[IOKA3aTeJNbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH ypaBHEHHU, HEPABEHCTB, CUCTEM.

OcCHOBHbBIE TPHUEMBI UX pELICHHS (Pa3ioKEHUE HAa MHOXKUTENIH, BBEJICHUE HOBBIX
HEW3BECTHBIX, MOJICTAHOBKA, TpauecKuii MeTo).

HepaBencrBa. PanimonanbHbIe, HppallMOHAIBHbBIC, TOKA3ATEIbHBIE U
mpucoHomempuyeckue HepaBeHCTBA. OCHOBHBIE MPUEMbI UX PEILICHHUS.

HUcnonb3oBaHue CBOMCTB U rpapukoB (PYHKUMH NPH PelIEHMH YPABHEHUN H
HepaBeHCTB. Meton wuHTepBanoB. HM300paxkeHMe Ha KOOPJAWHATHOW  IUIOCKOCTHU
MHOJKECTBA PEIICHUN YPAaBHEHUI U HEPABEHCTB C IBYMS IEPEMEHHBIMU U KX CUCTEM.

Ipuknaonsie 3a0auu
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IIpuMeHeHne MaTeMaTUYECKUX METOJOB ISl PEIMIEHUS COAEPKATEIbHBIX 3a7a4 U3
pa3IUYHbBIX 00JacTe HAYKHU U MPAKTUKHU.

NHuTepriperanys pe3yabpTara, y4eT pealbHbIX OTPAHUYCHHMN.

Ilpakmuueckue 3anamus

Kopnu ypaBuenuii. PapHocunbHocTh ypaBHeHuil. [IpeoOpazoBanue ypaBHEHUH.

OcCHOBHBIE ITPUEMBI PELLICHNS YPABHEHUN. Pemenue cucreM ypaBHEHUN.

Hcnonb3oBanue cBOMCTB U rpadukoB GyHKLIUNA ISl pelICHUs YpaBHEHUH U
HEPaBEHCTB.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEN
JJIeMeHTbl KOMOMHATOPUKH

OcCHOBHBIE TIOHSTUS KOMOWHATOPUKH. 3aJauyd Ha MOJCYET YHUCIIa pa3MEIEHUH,
NepecTaHoOBOK, coueTaHuil. Pemienue 3amay Ha mepebop BapuanToB. DopMyna OMHOMA
Hrrotona. CBoiicTBa OuHOMUHANBHBIX KO3 uimenTo. Tpeyronbauk [lackans.

JJIeMeHThI TEOPHH BepPOATHOCTEM

CoObITHe, BEpOSTHOCTh COOBITHS, CIOXEHHE W YMHOXXEHHE BEpPOSITHOCTEH.
llonamue o Hesagucumocmu cobvimuti. /[uckpemuas clyuauHas 6eluduHd, 3aKOH ee
pacnpeoenenus. Yucnosvie xapaxmepucmuku OUCKDEMHOU CAVYAUHOU — BETUYUHBL.
Ilonamue o 3akoHe OonbUIUX YUCel.

DJIeMEeHThI MATEMATHYECKOIl CTATHCTHKH

[IpencraBnenne maHHBIX (TAONUIBI, JUArpaMmbl, TpaduUKH), eceHepalbHas
COBOKYNHOCMb, 6blOOPKA, cpedHee apughmemuueckoe, meouauna. I[lonamue o 3adauax
mMamemamudeckou Cmamucmuxu.

Pewenue npakmuueckux 3adau ¢ npumeneHuem eposimHOCMHbIX Memo008.

Ilpakmuueckue 3anamus

HcTtopusa pa3BUTHsI KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEM M CTAaTUCTUKH U UX
poIb B pa3nuUyHBIX  cdepax  UYEJIOBEUECKOM  Ku3HenesTenbHOCTH.  [lpaBuia
KoMOMHaTOpukH. Perenne KOMOMHATOpHBIX 3ajmad. PasMemieHusi, codeTaHus W
nepectanoBkr. bunom HeroTona u tpeyronsHuk [lackans. [Ipukinagneie 3agaum.

Kiraccuueckoe omnpeneseHre BEpPOSTHOCTH, CBOWCTBA BEPOSITHOCTEH, TeOpeMa O

cymMMe BeposiTHOCTEN. Boruncienue BepostHocten. [Ipukiiannsie 3anaun. llpeacraBnenue
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YUCJIOBBIX JaHHBIX. [IpuknagHelie 3aqa4n.
I'EOMETPUA
IIpsiMble M IIVIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacnionokeHue AByX NPsSMBIX B IIpocTpaHcTBe. IlapannenpsHoCTs npsamon
U IIOCKOCTH. [lapamienbHOCTh MIIOCKOCTEN. 1lepneHAuKyIApHOCTD NMPSAMON U INIOCKOCTH.
IleprieHAUKYJISIp ¥ HAKJIIOHHAsA. YTOJ MEXIY NPAMON U IJIOCKOCTBIO. JIByrpaHHBIN yrodi.
VYron Mexy IIOCKOCTAMH. [leprneHIuKyISIPHOCTD ABYX INTIOCKOCTEM.

['eomerpuueckue mnpeoOpa3oBaHus MPOCTPAHCTBA: NapaJUICNbHBIA  IEPEHOC,
CUMMETPHUSI OTHOCUTEIIBHO INIOCKOCTH.

[lapannenbHoe  NpoekTUpOBaHME. [l1owadb  OpMO2OHANLHOU — NPOeKYUuU.
N300pakeHne MpoCcTpaHCTBEHHBIX QUTYD.

MHororpaHHMKHU

Bepmunsl, pedpa, rpanu MHOTOrpaHHuka. Pazgepmka. Muocoepannvie yenvl. Buiny-
KIble MHO202paHHuKuy. Teopema Diinepa.

[Ipusma. [lpssmast u naxnonnas npusma. [IpaBunbHas nmpusma. [lapauienenunesn.
Ky6.

[Tupamupa. [lpaBunpHas nupamuga. Y ceueHHasd nupamuaa. Terpasap.

CummeTpuu B KyOe, B mapajuiesienuIe/ie, B Ipu3Me U MUpaMuie.

Ceuenus KyOa, IpU3MBI U TUPAMUJIBL.

[IpencraBienue o mpaBUIbHBIX MHOTOTPaHHUKAX (TeTpalape, Kyoe, OKTasape,
JOJIEKadIpe U UKOCADIPE).

Tena 1 MOBEPXHOCTH BpaLLeHUSA

Hunuunap u koHyc. YceueHHbI KoHyCc. OCHOBaHUE, BbICOTA, OOKOBAsi MIOBEPXHOCTb,
oOpasyromas, pazBeprka. OceBble CEUeHUS U CEUSHMUs], apaljielIbHble OCHOBAHUIO.

[lap u cepa, ux ceuenns. KacatenbHas miockocTs K chepe.

HN3mepenust B reomeTpuu

O6bvem u ero u3mepenue. MaTerpanbaas popmyna oobema.

®opMmyiibl 00beMa KyOa, IPSIMOYTOJIBHOTO MapajuieJenuneaa, Npu3Mbl, HUIUHAPA.
®opMmyiibl 00beMa NUpaMUJIbl U KoHyca. DopMyJibl MIOMAAM TOBEPXHOCTEW HUIMHAPA U

KoHnyca. @opmyiibl 00beMa 11apa U IIomaaun chepsl.
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[TogoOue ten. OTHOIIEHUS TUIONIaAeH TOBEPXHOCTEH U 00HEMOB MOTOOHBIX TEJL.
KoopauHaTtsl M BeKTOpbI

[IpsimoyronibHasg (nekapToBa) cHUCTEMa KOOpAMHAT B mpocTpaHcTBe. Dopmyia
PACCTOSIHUSI MEXY ABYMsI TOUKaMU. Y paBHEHUS CPeEPbl, nI0CKOCMU U NPAMOLL.

Bekropel. Monyne Bektopa. PaBeHCTBO BeKTOpOB. (CIOKEHHE BEKTOPOB.
YMHOKEHME BEKTOpa Ha 4uCi0. Pa3nokeHHe BEKTOpa IO HAIPaBICHUSAM. YIOJI MEXIY
nByMsi BekTopamu. I[Ipoeknusa Bexktopa Ha ock. Koopaunatel Bektopa. CxansgpHoe
IIPOU3BEJICHHE BEKTOPOB.

Hcnonb3oBaHne KOOPAMHAT W BEKTOPOB MPU PEHICHUM MaTEMAaTUYECKUX U
MPUKIAJHBIX 3a]1a4.

Ilpakmuueckue 3anamus

[Ipr3Haky B3aMMHOTO PACMOJIOKEHUS MPSIMBIX. YTOJI MEXIYy NpsMbIMU. B3anmHoe
PacCMoJIOKEHHUE NMPSIMBIX U TIOCKOCTEHN. [IepneHauKysip 1 HaKJIOHHAS K MJIOCKOCTH. YTOJI
MEXIy NpsIMONM U IUIOCKOCTBhIO. TeopeMbl O B3aMMHOM pPACIOJIOKEHHH NPSAMOU H
I0CcKOCTH. TeopeMa o Tpex nepHeHauKyIsIpax.

[Ipu3Haku 1 cBOMCTBA NMapalIEIbHBIX U NEPHIEHAUKYISIPHBIX INIOCKOCTEM.

PaccTtosiHME OT TOUKH 10 TIIIOCKOCTH, OT MPSIMOM 10 IJIOCKOCTHU, PACCTOSIHUE MEXKTY
TUTOCKOCTSIMU, MEKTY CKPEIIMBAIOIUMUCS TIPSIMBIMH, MEXIY IMPOU3BOIBHBIMU (HUTYypaMU
B IIPOCTPAHCTBE.

[TapannenbHOE TIPOSKTUPOBAHWME H €ro CBOWCTBA. Teopema o niowaou
OPMO2OHANILHOU npoexyuu MHO20Y20/IbHUKA. B3anmHoe pacIoJIOKEHUE
MPOCTPAHCTBEHHBIX (PUTYD.

Paznmuunbie Buabl MHOTOTpaHHUKOB. WX wu300paxenus. CedeHus, pa3BepTKH
MHOTOTpaHHUKOB. [Dnomane mnoBepxHOCcTH. Buabsl cUMMETpuld B  IPOCTPAHCTBE.
CummMmeTpusi Ten BpalleHUs: © MHOTOI'PaHHUKOB. Briuncnenue miomaaeit 1 o0beMoB.

BekTopsl. JlelicTBus ¢ BekTOpamu. [[ekapToBa cucremMa KOOpAUHAT B MPOCTPAHCTBE.

VYpaBHEeHUE OKPYXHOCTH, CGephl, TUIOCKOCTH. PaccTrosHue MEXIy TOYKAMH.
JlelicTBUA C BEKTOpAMU, 3aJaHHBIMU KOOpAuHaTaMu. CKaISIpHOE TPOU3BECHUE BEKTOPOB.
BextopHoe ypaBHeHME TIPAMOM © IUIOCKOCTH. Vcmosib30BaHHE BEKTOPOB IIPHU

JI0Ka3aTeIbCTBE TEOPEM CTEPEOMETPHUH.
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6. TEMATUYECKOE IINTAHUPOBAHUE

[Ipu peanuzanuu conepxanus o0Ee00pa3zoBaTEIbHON YUeOHON TUCHUILIMHBI

OV /1.04 «Martematuka» yueOHas Harpy3ka o0y4yarouuxcsi COCTaBIIsET:

Bun yueoHoit paGoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl 297
B TOM YHCJI€:

TEOPETHUYECKOE 00yIeHNE 88
MPAKTUIECKHE 3aHATHS 195

ab0paTOPHBIC 3aAHATHS

y4€OHBIM TIJITAHOM
HE TIPETYCMOTPEHBI

KOHCYJIbTallHuA

y4eOHBIM TIJITAHOM
HE TIPETYCMOTPEHBI

CCMUHAPCKUC 3aHATUA

2

IIpomexyTouHas arTecTauus B (popMe IK3aMeHA

(12)

7. TEMATUYECKUM IIJIAH YYEBHOM JUCIHUILIMHBI

Buna yueOHoii padoThl Bcero Pacnpenesienue TpynoeMkocTH pasjaena (B
yacax) no Buaam y4eOHoil padoThl
Aynmutopnabsle 3anatus. CojepiKkaHuE Hacos Ha IIpakTnueckue | Jlaboparto e
YIAUTOP . Tep pazien e PAKTHYECKH paTopHbI
00y4eHUS 3aHATHA 3aHATHA
BBenenne 2
Pasnen 1. PazBurtre oHITHA O 4ucCiIe 10 6
Pazgen 2. Kophn, CTEIIEHUN 24 8 16
sorapudmbl
Pazgen 3. IIpsiMble U MJIOCKOCTH B 22 12 10
MPOCTPAHCTBE
Paznen 4. KomOunaropuka 12 4 8
Pazgen 5. KoopauHaThl 1 BEKTOPBI 19 6 13
Pazgen 6. OCHOBBI TPUTOHOMETPHH 28 10 18
Paznen 7.@yHk1mK 1 rpapuxu 28 8 20
Paznen 8. MHOrOrpaHHUKY U KpYTJble 30 6 24
TeNna
Pasgenr 9. Hayana wMareMaTHyeckoro 33 8 25
aHanm3a
Paznen 10. HWurerpan. IlpumeHnenue 15 6 9
WHTErpaa.
Pazmen 11. DnemeHTsl  TeopuH 14 6 8
BEPOSITHOCTEN U MaTeMaTHUYECKOH
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CTaTUCTHUKHU

Paznen 12. YpaBHeHUs 1 HEpaBEHCTBA 23 8 15

HUroro

285 88 195 -

IIpome:kyTounasi arrectanus B popme 3x3amena 36 yacoB

Bcero

297

8. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUEBHOM JESTEJbHOCTH

OBYYAIOLHINXCHA
Copep:xanue XapaKkTepuCTHKA OCHOBHBIX BHI0B Y4eOHOH AesiTeIbHOCTH 00y4Yaromuxcs
o0y4eHus (Ha ypoBHe y4eOHBbIX AelCTBHI)
BeeneHue O3HaKoOMJIEHHE C POJIbI0 MATEMAaTUKU B HAyKe, TEXHUKE, JKOHOMUKE,

I/IH(bOpMaIII/IOHHBIX TEXHOJIOTUAX U HpaKTI/I‘IGCKOI\/'I JACATCIIbHOCTH.
O3HaKOMJIEHHE C OeJsIMU U 3a/la4aMy U3YYCHHA MAaTEMATUKU IIPpU OCBOCHU U
npodeccuii CI1O

AJITEBPA

PazButre no”saTHA O
qucie

Boinonnenue apudmMernueckux AeUCTBUN HaJ YMCIIaMU, COYETas YCTHhIE U
MMCbMEHHBIE TPUEMBI.

Haxoxaenne npuOIMKeHHbIX 3HaY€HUH BETMYMH U MTOTPEIIHOCTEH
BbIYMCIIEHUH (a0COTIOTHON U OTHOCUTEIBHOM ); CPAaBHEHUE YHCIOBBIX
BhIpakeHui. HaxoxaeHune ommooK B MpeoOpa30oBaHMUSIX M BBIYUCICHUSIX (OTHO-
CHUTCS KO BCEM ITYHKTaM NPOrpaMMBbl)

Kopnu, crenenu, nora-
prudmbI

O3HakoMJIEHUE C TIOHATUEM KOPHS N-il CTENEHH, CBOMCTBAMM PAIUKATIOB U
MIpaBUJIAMU CPABHEHUSI KOPHEH.

dopmyIUpoBaHUE ONIPENCTICHUS KOPHS U CBOMCTB KOpHEH. Boruncnenue u
CpaBHEHME KOPHEM, BHITIOJIHEHNE IPUKUIKY 3HaYeHUs KopHs. [IpeoOpa3oBanue
YHCIIOBBIX U OYKBEHHBIX BBIPAXKEHUMN, COJIEPKAIINX PaTUKaIbI.

Brinonnenue pacyeroB 1o Gopmynam, CoepKaliuM paJauKalbl, OCYIIECTBISSA
He0OX0IMMbI€ TIOJICTAHOBKH U ITpeoOpa3zoBanus. OnpeneneHue
PaBHOCHIJILHOCTH BBIpXEHUH ¢ pagukaiamu. Pemenue nppanuoHaabHbIX
YpaBHEHUH.

O3HaKOMJIEHHE C TIOHSATUEM CTEIICHHU C JIHCTBUTENILHBIM ITOKa3aTeIeM.
HaxoxaeHnue 3HaueHMi cTeneHu, UCIOb3ys MPU HEOOXOAUMOCTH
UHCTPYMEHTAIIbHBIE CPEJICTBA.

3anuchIBaHUE KOPHS k-1 CTENIEHU B BHUJIE CTEIICHH C IPOOHBIM MOKA3aTeleM U
Ha000POT.

dopmynrpoBaHUEe CBOMCTB cTeneHell. Boruncnenue creneHeil ¢
palroHaIbHBIM MOKa3aTeNleM, BHIIIOJIHEHUE PUKUIKY 3HAYCHUSI CTEIICHH,
CPaBHEHUE CTEIICHEN.

[IpeoOpa3oBaHue YMCTOBBIX U OYKBEHHBIX BHIPAKEHUH, COJEPKAIIUX CTEIICHH,
IpUMEHss CBOKCTBa. PellleHne nokazarenbHbIX YpaBHEHUM.

O3HakoMJIEHUE C TPUMEHEHHEM KOPHEW U CTENeHEN MpU BBIYUCICHUT
CPEIIHHUX, JIETIEHUU OTPE3Ka B «30JI0TOM CEUCHHM». Perenne npukiaaHbx
3a/1a4 Ha CJIO0XHBbIE MPOIIEHTHI

[IpeobpazoBanue anre-
OpanvecKux
BBIPAKCHUMN

BrimonHenue npeodpa3oBaHuii BRIpaXeHUH, TPUMEHEHHE (POPMYIT, CBI3aHHBIX
co cBoiicTBaMM cTeneHeit u norapudmos. OmnpeneneHre 001acTH TOMyCTUMBIX
3Ha4YeHUH JIorapu(MUIEecKoro BeipaxkeHus. Pemenne norapudMuiaeckux
yYpaBHEHUH

OCHOBbI TPUTOHOMETPUU
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OCHOBHBIE TOHATUSA

I/I3Y‘-IGHI/IG paaruaHHOTO MCTOJAa UBMCPCHUA YIJIOB BPAIICHUA U UX CBA3U C




rpaaycHoi Mmepoii. 300paxeHue yriioB BpalieHust Ha OKPY>KHOCTH,
COOTHECEHHE BEJMUMHBI yIJjla C €ro pacrnosoxeHueM. @opmMynupoBaHue
OTIpe/IeIeHN i TPUTOHOMETPHUYECKUX (DYHKLUHN IS YTII0B IOBOPOTA M OCTPBIX
YIJI0B IPSIMOYTOJIBHOTO TPEYT'OJIbBHUKA U OOBSICHEHUE UX B3aUMOCBS3U

OcCHOBHBIE TPUTOHOME-
TPUUECKUE TOXKJECTBA

[IpuMeHeHrEe OCHOBHBIX TPUTOHOMETPUYECKHUX TOKIECTB JUIS BBIYUCICHUS
3HAUYEHUHN TPUTOHOMETPUUECKUX (YHKIMM 110 OJJHOU U3 HUX

[IpeobpazoBanus mpo-
CTEHIINX
TPUTOHOMETPUUECKHUX
BBIpAKEHUN

N3yuyeHne oCHOBHBIX (OPMYJ TPUTOHOMETPUHU: (POPMYJIbI CIIOKEHUS,
yIBOEHUS, IPe0Opa30BaHUs CYMMbl TPUTOHOMETPUYECKUX (PYHKUIUI B
IIPOU3BE/ICHUE U IPOU3BEACHUS B CyMMY U IPUMEHEHUE ITPU BBIYUCICHUU
3HAYEHUS! TPUTOHOMETPUYECKOTO BHIPAXKEHUS U YIIPOILEHUS €T0.
O3HaKoMJIEHHE CO CBOMCTBAMU CUMMETPUH TOUYEK HA €IMHUYHON OKPYKHOCTHU
1 IPUMEHEHNE UX JJIs BbIBOJIa ()OPMYJI IPUBEICHUS

[Ipocrenmme TpUroHo-
METPUYECKUE ypaBHE-
HUS U HepaseHcmea

Pemrenne no ¢popmysnam U TPUTOHOMETPUUIECKOMY KPYTY IPOCTEUIIIUX
TPUTOHOMETPUUYECKUX YPABHEHUM.

[IpuMeHenne 00X METOIOB PEIICHUS YpaBHEHU (TPUBEICHUE K
JUHEMHOMY, KBAaJIpaTHOMY, METO/I Pa3JIOKEHUSI HA MHOKUTEIHN, 3aMEHbI
TePEMEHHOMN ) MPU PEIICHUH TPUTOHOMETPUUYECKUX YpaBHEHUN. Y MEHNe
OTMEYaTh Ha KPYre pelieHus NPOCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB

ApkcuHyc,
apKKOCHHYC,
apKTaHT'€HC Yncia

O3HaKkoMJIEHHE C IOHATHEM 00paTHBIX TPUTOHOMETPHUYECKUX (PYHKIIUA.
N3yuenue onpeneneHnii apkCuHyca, apKKOCHHYCa, apKTaHT€HCa YHCIA,
(dhopmMmynupoBaHue UX, H300pakeHHe Ha eIMHUYHON OKPY>KHOCTH, IPUMEHEHHE
IIpY PEIICHUH YPaBHEHUHN

OVYHKINH, X CBOUCTBA U TPA®UKU

OyHKIWY.
ITonsarue o
HETIPEPBHIBHOCTH

byHKIIMN

O3HaKoOMJIEHUE C TTIOHATUEM MEPEMEHHOM, MPUMEPAMH 3aBUCUMOCTEN MEXKITY
MepEeMEHHBIMHU.

O3HakoMJIeHHE ¢ IOHATHEM TrpaduKa, ONpeeiIeHHe MPUHAICKHOCTH TOUKH
rpaduky Gynkuu. Onpeaenenue mo GopMmysie MPOCTEHIIeH 3aBUCUMOCTH,
BHjIa ee Tpaduka. Beipakenue mo ¢popmyie ogHOM MepeMeHHON Yepe3 Apyrue.
O3HakomieHHue ¢ onpeneracHueM QyHKIUH, GopMyITupoBaHUE €TO.
Haxoxpaenue obnactu onpeseneHus U 00J1acTH 3HaYeHUN QyHKUINUN

CpoiicTBa (yHKITUH.
I'paduyeckas unrep-
nperauud. [Ipumepsr
(YHKIIMOHAJIBHBIX 3a-
BUCHUMOCTEH B
peaNbHBIX Ipolieccax u
SIBIICHUSX

O3HakoMJieHHE ¢ TpuMepaMy (PYHKIIMOHAIBHBIX 3aBUCUMOCTEN B peabHbIX
poreccax U3 CMEXHbBIX JUCIUILINH.

O3HakoMJIeHHE C I0Ka3aTeIbHBIMU PACCYKICHUSIMU HEKOTOPBIX CBOMCTB
JUHEHHOU W KBaJpaTUUYHON QYHKITUN, TPOBEICHUE UCCIIEAOBAHUS JTMHEHHOM,
KYCOYHO-JTMHEHHOH, TPOOHO-IIMHEHHON M KBaIpaTUYHOU (DYHKIIHIA,
noctpoenue ux rpadukos. [loctpoenue u urenue rpadhukoB QpyHKIHI.
UccnenoBanue QpyHKIUU.

CocraBnenue BUJOB (PyHKIUI IO JTaHHOMY YCIIOBUIO, pELICHHE 3a/1a4 Ha
IKCTPEMYM.

Brinonnenue npeoOpazoBanuii rpaduka GyHKIUU

OO6patHbie HYHKITIT

W3y4yenue nonamus obpamuoii ¢pynxkyuu, OnpeaeacHnue BUaa U nocmpoeHue
epaghuxa obpamuotl hynkyuu, HaxoxcoeHue ee obiacmu onpeoeneHus u
obnacmu 3navenudl. IlpumeHeHne cBOMCTB (YHKIUM NPU UCCIIEI0BAHUM
YpaBHEHMH U pelIeHuH 3aJa4d Ha SKcTpeMyM. O3HaKOMIIEHHUE C TIOHATHEM
CJI0KHOM (DyHKIIMU

Crenennsle, nokasa-
TeJIbHBIE, JIoTapupMu-
YECKUE U TPUTOHOME-
TpUu4yeckre QyHKIUH.
OO6patHbie TpUrOHOME-
Tpudeckue GyHKIUU

Brruncnenue 3HaueHuit GyHKIMH 10 3HaYeHUI0 aprymenTa. OnpeesneHue
HOJIOXKEHUS TOUYKHU Ha TpaduKe Mo ee KOOpJUHAaTaM U Ha000poT.
Hcnonbs3oBaHue cBONCTB (hyHKUMH /7151 CpaBHEHUS 3HAUCHHM CTeneHel n
J0rapugmoB.

IToctpoenue rpadMKoB CTEMEHHBIX U Torapudmudeckux GpyHkuii. Pemenue
MOKa3aTeNbHbIX U JIOrapu(MUUECKUX YpaBHEHUN 1 HEPABEHCTB M0 U3BECTHHIM
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aIropuTMaM.
O3HakoMIIEHHE C TOHATHEM HENPEPbIBHOW MEPHOIUYECKON (DYHKITUH,




(opmynupoBaHUE CBOIHCTB CHHYCa U KOCHHYCA, IOCTPOCHUE UX IPahuKOB.
O3HakoMJIEHHE C TMOHATHEM TI'apMOHMYECKHUX KOJeOaHUN M IpUMepamMu
rapMOHHUYECKHUX KOJIeOaHMI JUIsl ONTMCaHMUsI POLIECCOB B (PU3UKE U APYTHX
00JIaCcTSAX 3HAHMUSL.

O3HakoMIIeHHE C TOHSTHEM pPAa3phIBHOM NepHOAMYECKOr (pyHKIMH,
(dbopMynupoBaHHE CBOHCTB TAaHT€HCA U KOTAHTE€HCA, IOCTPOCHHUE MX TPAPHKOB.
[IpumeHneHnue cBOMCTB PyHKUUI AJIsl CPABHEHUS 3HAYEHUI TPUTOHOME-
TpUYEeCKUX (PYHKIMH, peIeHNs TPUTOHOMETPHUIECKUX YPAaBHEHUH.
Ilocmpoenue epaguxos 06pammblx mpueoHOMempuyeckux QyHKyul u
onpeoenenue no paguram ux ceoUCma.

Brinosnnenue npeoOpa3oBanust rpadukos

TlocnenoBarenbHOCTH

O3HaKOMJIEHHE C TIOHATHEM YUCIIOBOM MOCJIEI0OBATEIFHOCTH, CIIOCOOaMHU €€
3aJIaHusl, BEIYMCIICHUSIMH €€ YJICHOB.

O3nakomneHue ¢ nowsamuem npeoena nociedosamenviocmu. O3HaKOMIIEHUE C
BBIYHCIICHUEM CYMMBI OECKOHEYHOTO YUCIIOBOTO psifia Ha TIpUMepe
BBIYUCIICHUSI CYMMbBI O€CKOHEYHO YOBIBAIOIICH Tr€OMETPHIECKOM MPOTPECCUH.
Pemenue 3a1a4y Ha npuMeHeHne GopMyIIbl CyMMbl OECKOHEYHO yObIBaIOIIEH
TeOMETPUIECKON TPOTPECCHH

[IpousBoHas u ee
MIPUMEHEHNE

O3HaKOMJICHHE C TIOHATHEM ITPOU3BOTHOM.

N3ydenne u GopMyIupOBaHHE €€ MEXaHUIECKOTO U T€OMETPUIECKOTO CMBICIIA,
HU3YUCHHUEC aJITOPpUTMA BBIYHCIICHUA HpOHSBO)IHOﬁ Ha MPpUMEPE BBIYUCIICHUSA
MTHOBEHHOM CKOPOCTHU U YTJI0BOTO KO3 (UIIMeHTa KacaTeabHOM.

CocraBiieHHe ypaBHEHHS KacaTeIbHOM B 00IIEM BUJIE.

VYcBoenune npaBuit nuddepeHIupoBaHus, TAOIUIBI TPOU3BOTHBIX
aJIeMEHTAPHBIX QYHKITUH, TpUMeHeHue i AuddepeHupoBanus G yHKIIAH,
COCTaBJICHUS YpaBHEHHUS KacaTEIbHOM.

N3yuenune Teopem o CBSI3M CBOWCTB (DYHKIIMH M MPOU3BOIHOM, POpMYyITHPOBKA
UX.

[IpoBenenune ¢ MOMOIIBIO TPOU3BOAHON UCCIEAOBaHMs (PYHKITUH, 3aJaHHOM
hopmyioi.

YcTaHoBIIeHUE CBSI3U CBOMCTB (DYHKIIMU U IPOU3BOIHOM MO UX rpaduKam.
[IpumeHeHue MpOM3BOTHOM AJIs pelIeHUs 3a7a4 Ha HaX0 K IeHne HarnOoJIbIIero,
HAaUMEHBIIEr0 3HAYEHHS U Ha HaX0XKICHHUE SKCTpeMyMa

[TepBooOpazHas u
HUHTETpaj

O3HaKOMJICHHE C TIOHATHEM HUHTErpajia ¥ epBOOOpa3HOM.

N3ydeHne mpaBuiia BEIYUCICHHS IEPBOOOPa3HON U TeopeMbl HbroToHa—
JletiOHuLA.

Pemenue 3a1a4 Ha CBS3b IEPBOOOPA3HON U €€ IIPOU3BOHOM, BEIYNCIICHHE
nepBOOOpa3HO 1S TaHHOM (DYHKIUY.

Pemienue 3a1a4 Ha IPUMEHEHHUE UHTErpaia I BRIYUCIICHUS (DU3HUSCKUX
BEJIMYMH U IUIONAAEH

YPABHEHUMA 1 HEPABEHCTBA

YpaBHEHHUS U CUCTEMBI
YPaBHEHUN
HepasenctBa u
CUCTEMBI HEPABEHCTB C
JIBYMS IEPEMEHHBIMU

O3HakoMJIeHHE C TPOCTEUIITMMHU CBEICHUSIMH O KOPHSX alredpanyecKux
YPaBHEHUH, IOHATUAMU UCCIIEJOBAHNS YPABHEHUN U CUCTEM YPABHEHUM.
N3yuenue Teopun paBHOCUIBHOCTH YPABHEHUH U €€ IPUMEHEHUS.
IToBTOpEHME 3anucu PELICHNs CTaHIaPTHBIX YPaBHEHU, IPUEMOB
npeoOpa30BaHus ypaBHEHUH Ul CBEIEHUs K CTaH/IapTHOMY YPaBHEHHMIO.
Perenne pannoHalbHbIX, UPPALMOHAIIBHBIX, TOKA3aTEIIBHBIX U
TPUTOHOMETPUYECKUX YPABHEHUN U CUCTEM.

Hcnonbs3oBaHue cBONCTB U rpaduKoB (QYHKIUH IS peIIeHUs] ypaBHEHHH.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEILICHUS CUCTEM.
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Pemenue ypaBHeHUl ¢ IpUMEHEHUEM BCEX IIPUEMOB (pa3IoKEeHHUs Ha
MHOKHTCIIM, BBCACHUA HOBBIX HECU3BCCTHBIX, IOACTAHOBKU, rpa(l)nquKoro
METO/1a).




Pemienune cucrem ypaBHEHUH C TPUMEHEHHEM Pa3IMYHBIX CIIOCOOOB.
O3HakomIIeHHE ¢ OOLTMMHU BOTIPOCAMH PEIICHHsI HEPABEHCTB U MCIIOJIb30BAaHHE
CBOMCTB ¥ rpaduKoB (PyHKIMI IPU pelIeHNH HEpaBEeHCTB. Pemienue
HEPaBEHCTB M CHCTEM HEPABEHCTB C MPUMEHEHHUEM Pa3IMYHBIX CIIOCOOOB.
[IpumMeHeHre MaTeMaTHYECKUX METOIOB JIJIsl PEILICHHSI COIePIKATEIBHBIX 3a1a4
U3 pa3IMYHBIX 00JacTeil HAyKH U MPakTHKH. VHTepnpeTHpoBaHue pe3yabTaToB
C YU4ETOM PEAIbHBIX OTPAHUYEHUI

OJIEMEHTBI

KOMBUHATOPUKH, TEOPMU BEPOATHOCTEU 1 CTATUCTUKIA

OCHOBHBIE TOHATHA
KOMOWHATOPHKH

N3yuenue npaBuiia KOMOMHATOPUKH U IPUMEHEHUE NP pEIICHUN
KOMOMHATOPHBIX 3a]au.

Pemenne koMOMHATOpHBIX 3ajad METOJAOM Iiepebopa U MO MpaBUILY
YMHO>KEHUSI.

O3HakoMJIEHHE C IOHATUSIMU KOMOMHATOPUKH: pa3MEIIeHUSIMU, COYETaHUSIMH,
repecTaHOBKaMu U popMysiaMu JiIst X BeIaucieHusi. OObICHEHHUE U
npuMeHeHue (GopMyI1 AJisl BBIUMCICHUS pa3MelIeHNn i, IepecTaHOBOK U
COYETAHMI IIPU PEIICHNH 3a/1a4.

Oznakomnenue ¢ ounomoM HerotoHa u TpeyronbaukoMm [lackans. Pemenue
MPaKTUYECKHX 33/1a4 C UCIIOJIb30BAaHUEM MOHATHH U MPaBUIl KOMOMHATOPUKU

DIIEeMEHTBI TEOPUU

I/IsyquI/Ie KIIaCCHUYECCKOTI'0 OIMPEACIICHUA BEPOATHOCTH, CBOMCTB BEPOATHOCTH,

BEPOSATHOCTEMN TEOPEMBI O CYMME BEPOSTHOCTEN.
PaccmoTtpenne npumepoB BBIUMCIIEHUS BEPOSITHOCTEN. Pemmenne 3a1a4 Ha
BBIYHCIIEHUE BEPOSTHOCTEI COOBITUI

IIpencraBnenue O3HakOMJIEHHUE C NIPEJCTABICHUEM YUCIIOBBIX TAHHBIX U UX

JAHHBIX (TAOJIUIIBI,
TUarpaMMbl, Tpadukmn)

XapaKTepUCTHKAMHU.
Pemenue npaktuyeckux 3a7ad Ha 00pabOTKY YHUCIOBBIX JAHHBIX, BHIYMCICHUE
UX XapaKTEPUCTHK

I'EOMETPHA

[IpsiMbIe ¥ MIIOCKOCTH B
MIPOCTPAHCTBE

®opMmyaMpoBKa U MPUBEIEHUE 10KA3aTEIbCTB MPU3HAKOB B3aUMHOIO
PacroJIoKEeHUs IPSIMBIX U TUIOCKOCTeH. Pacnio3HaBaHue Ha yepTekax u
MOJIETISIX Pa3IMYHBIX CIIy4aeB B3aUMHOIO PACIIOI0KEHHUS MPSMBIX U
IUIOCKOCTEH, apryMEHTUPOBAHHUE CBOUX CYXAeHUNH. DopMynupoBaHue
oTpeJieNIeHUH, MPU3HAKOB M CBOMCTB MapajlieIbHbIX U HePIEHIUKYIISIPHBIX
IUIOCKOCTEH, IBYIrPaHHbIX U IMHEHHBIX YTJIOB.

BrinosHeHue nocTpoeHus YriioB MKy IPSIMBIMU, MPSMO U IIIOCKOCTHIO,
MEX1y IJIOCKOCTSMH IO OTIMCAHUIO U PACTIO3HABAHUE UX HA MOJIEIISX.
[IpumeHeHre MPU3HAKOB M CBOMCTB PACIONIOKEHHUS MPSIMBIX U TUIOCKOCTEH MpH
peIlIeHnH 3a1au.

N300pakenne Ha pUCYHKaX U KOHCTPYHPOBAHUE HA MOJIEIISX
NEPIICHIUKYISPOB M HAKJIOHHBIX K MJIOCKOCTH, IPSIMBIX, TApauIeTbHBIX
IUIOCKOCTEH, YIII0B MEXAY MPSMOIl U MIOCKOCTHIO M 000CHOBAaHUE
MOCTPOCHUS.

Pemienue 3a1a4y Ha BBIUKCIEHUE T€OMETPUUYECKUX BEIMUYMH. CIUChIBAaHUE
paccTosHUSA OT TOUKHU J0 IUIOCKOCTH, OT MPSIMOM 10 INIOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEX/1Y CKPEIIUBAIOLIIUMUCS MPSAMBIMU, MEXIY TPOU3BOIbHBIMU
¢durypamu B mpoctpancTse. PopMynHpoBaHUE U JTOKA3BIBAHUE OCHOBHBIX
TEOPEM O PACCTOSIHUAX (TEOPEM CYILIECTBOBAHUS, CBOICTBA).

N300pakeHue Ha yepTexax U MOJEIAX PACCTOSHUS U 0O0CHOBAHHE CBOUX
cyxaeHni. OnpeneneHne U BEIYMCIEHUE PACCTOSIHUM B TPOCTPAHCTBE.

ITpumenenue Gopmyn U TEOpEeM INIAHUMETPUHN IS peILIeHHs 3a/1ay.
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O3HakoMJIEHHE ¢ MOHATHUEM NapajuIeIbHOTO IPOEKTUPOBAHUS U €r0
cBoiictBaMu. Popmynuposanue meopemvl 0 RIOUWAOU OPMO20HATLHOU
npoeKyuU MHO20y201bHUKA.

[Tpumenenue Teopun A1 000CHOBAHUS MMOCTPOCHUH 1 BBIYMCICHUH.




ApryMeHTHpOBaHHE CBOUX CYKJICHHH O B3aMMHOM PACIIOJIOKEHUN
MPOCTPAHCTBEHHBIX (pUTYp

MHororpaHHuku

OnucaHue 1 XapakTEpUCTUKA PA3JIMYHBIX BU10B MHOIOTPAHHUKOB,
IIEPEYHCIICHUE UX DJIEMEHTOB U CBOMCTB.

N3006paskeHne MHOTOTPaHHUKOB 1 BBITIOJHEHNE TIOCTPOCHHUS Ha N300paKEHHSIX
Y MOJIEJISIX MHOTOTPaHHUKOB.

Brluncrienue JIMHEMHBIX 2JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(HUTypanusx, apryMEHTHPOBAHNE CBOMX CY)KICHHH. XapaKTepuCTHKa U
U300paKEHUE CEUCHMUS], PaA36epmKiU MHO202PAHHUKOG, BBIYMCICHHUE TUIOLAAeH
IIOBEPXHOCTEH.

[TocTpoenue nmpocreinx ceyeHuit Kyoa, npu3msl, nupamMusl. [Ipumenenue
(hakTOB U CBEIEHUH U3 TJIAHUMETPHUH.

O3HakoMJIEHHE C BUAAMHU CUMMETPUN B IPOCTPAHCTBE, POPMYIHPOBAHUE
OIIPENEICHUI U CBOMCTB. XapaKTEPUCTUKA CUMMETPHUH TeEJl BPALLICHUS U
MHOT'OTPaHHUKOB.

[IpuMeHeHne cBOKCTB CHMMETPHH TP pelieHun 3a1ad. Vcrnonp3oBanue
MPUOOPETEHHBIX 3HAHUH JUISl MCCIIEI0BAHUS M MOJCITUPOBAHUS HECIOKHBIX
3az1ad.

N300pakeHne 0CHOBHBIX MHOTOTPaHHUKOB M BBIIIOJHEHHE PUCYHKOB IO
YCIOBUSIM 3aJa4

Tena u noBepxHOCTH
BpallleHUs

O3HakoMJIeHHEe ¢ BUJaMH TeJ BpalleHusl, GopMyIupOBaHHE UX ONPENIeIeHUN U
CBOWCTB.

DopMyITHpPOBaHKE TEOPEM O CEUCHUH IIapa MIOCKOCTHIO U TNIOCKOCTH,
KacaTelbHOMU K cdepe.

XapakTepucTuka U u300paskeHue Tell BpalleHusl, UX pa3BepPTKU, CEUCHUSI.
Pemenue 3aga4 Ha NOCTPOCHHUE CEUEHUH, BEIYUCIIEHUE JUTMH, PACCTOSHUM,
yIII0B, mwomaaei. [IposeneHue noka3arebHbIX PACCYKACHUN MPU PEIICHUN
3azad.

[IpumeHeHue CBONCTB CUMMETPHH IIPH PEIICHUH 3aa4d Ha Teja BpalleHHUs,
KOMOMHAIIUIO TE.

N300pakeHne 0OCHOBHBIX KPYIJIBIX TEJ U BBITIOJHEHNE PUCYHKA MO YCIIOBUIO
3a/1auu

N3mepenus B
reOMeTpHUH

O3HakoMJIeHHE C IOHATUSMH IUIOIIAIU U 00beMa, aKCHOMaMU M CBOMCTBaMHU.
Pemenue 3a1a4 Ha BbIUKCIICHHE TUIOMIA/IEH TIIOCKUX (UTYpP C IPUMEHEHUEM
COOTBETCTBYIOIIUX POpMyI U (PAKTOB U3 IJIAHUMETPUU. V3ydeHue TeopeM o
BBIYHCIICHUH 00bEMOB MPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3a1a4 Ha
npuMeHeHue GopMyn BeunciaeHust 00beMoB. M3ydenue popmyn s
BBIUHCIICHHS IJIOMIACH MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BPAILICHUSI.
O3HakOMJIEHHE ¢ METOJIOM BBIYHUCIICHHS IUIOMIAAN TOBEPXHOCTHU CEPHI.
Pemenue 3a1a4 Ha BbIUKCIICHHE TUIONIA/IeH TIOBEPXHOCTHU MPOCTPAHCTBEHHBIX
TeN

Koopaunats u
BEKTOPBI

O3HaKOMJICHHE C IOHSATHEM BCKTOpA. I/I3yquI/Ie HeKapTOBOﬁ CUCTCMBI
KOOpAUHAT B IMMIPOCTPAHCTBEC, TIOCTPOCHHUC 110 3aJaHHBIM KOOPpANHATAM TOYCK U
HJ'IOCKOCTCIZ, HAaXO0KIACHUEC KOOPANHAT TOYCK. Haxoxnenue ypaBHeHI/Iﬁ
OKPY’XHOCTH, C(l)epbl, IUIOCKOCTH. BrIuucienue paCCTOHHI/II\/’I MCXKAY TOUKAMHU.
I/I3yquI/Ie CBOMCTB BCKTOPHBIX BCIIMYUH, ITPABUJI PA3JIOKCHUA BCKTOPOB B
TPEXMEPHOM IMMPOCTPAHCTBEC, IIPABUIT HAXOXKICHUS KOOPAUHAT BEKTOPA B
IPOCTPaHCTBEC, MPaBUJI JIENCTBUI C BCKTOpPaMHU, 3aJaHHBIMU KOOPpAWHATAMU.
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N3yuenue ckansgpHOTO MPOU3BEICHUS

HCIT0JIb30BAHUECM BCKTOPOB

[IpuMeHeHne Teopuu Ipy pELICHUN 3a1a4 Ha ACUCTBUS C BEKTOPAMH.

BCKTOPOB, BECKTOPHOI'O YpaBHCHHA

IIPSIMOM U IUIOCKOCTU. IIpMenenue Teopuu py peleHnu 3a1ad Ha JEHCTBUS C
BEKTOPAMHM, KOOPAUHATHBIA METOJ, IPUMEHEHHUE BEKTOPOB U1l BBIYACIICHUS
BEJIMYMH YIJIOB U paccTosiHUI. O3HAaKOMIIEHHUE C JI0Ka3aTeIbCTBAMHU TEOPEM
CTEPEOMETPHUH O B3AMMHOM PACIIOJIOKEHUU IIPSMBIX U IJIOCKOCTEN €

9. YYHEBHO-METOANYECKOE U MATEPUAJIbBHO-TEXHHUYECKOE
OBECHEYEHUE MPOTPAMMBI YYEFHOM JJUCIHUITIJIUHBI

«MATEMATHUKA»

O6pa30BaTeHBHOFO mpornecca

Onucanne MaTepHAJbHO-TeXHUYECKOH 0a3bl, HEOOXOIUMOM JJIsI OCYIIECTBICHUS

HauMeHoBaHue moMelleHHil JJIsi MPOBeJeHUs BCex
BH/I0B

y4eOHOH 1esiTeJbHOCTH, MPEAYCMOTPEHHOH Y4YeOHBbIM
JIAHOM, B

Anpec (MeCTONOJIOKeHHE) MOMeIeH Ui
nuel
MPOBeICHHUs BCeX BUAOB y4eOHOM

Neni/m [Tom 4ymcse MOMeIeHusl ISl CAMOCTOSTEIbHOI esiTeJIbHOCTH, MPeIyCMOTPEHHOM

padoThl, € Y4eOHBbIM

yKa3aHHeM IepevyHsi 0CHOBHOI0 000py/10BaHUsl, MJIAHOM (B cjIydyae peaju3auuu

yueOHo-

HATJISIAHBIX MOCOOMI M HCIOJIb3YeMOro 00pa3oBaTebHOIl MPOrpaMMbl B

MPOrpamMMHOI0 ceTeBOH hopme

olecneueHust TOTOJIHUTEIbHO YKa3bIBAETCS
HaMeHOBaHHe
OpPraHu3aNyu, ¢ KOTOPOH 3aK/II04eH
10r0BOP)

Kabuner Mmarematuku: yaeOHas ayauTOpHUs TS 414042, r. ActpaxaHs,

MIPOBEJICHUSI 3aHATHII BCEX BHJIOB, B TOM YHCIIE yi. MaructpanbHas, 18

TPYIIOBBIX U MHIWBUYATbHBIX KoHCybTanmit) Ayauropust Ne 311

TEKYILEro KOHTPOJIS U TPOMEKYTOUHOM aTTecTaliuu

Y4yebHas mocka

PaGouee mecto npemnonaBarens

KommutekT yuebHoi Mebenu Ha 25 00ydaromuxcs

Y4eOHO-HarsIIHbIE TOCOOUS

[IepenoCHOM MyIbTUMENUNHBIA KOMIIJIEKT

Joctyn k nHGOPMALIMOHHO-TEIEKOMMYHUKAITHOHHO N

cetn «HTEpHET»

1 7-Zip GNU OTkpbITOE JIUIIEH3HOHHOE COTJIAIICHHE

GNU General Public License. Office 365 Al
AKa,Z[eMI/ILIeCKaH noAIrCKa.

Adobe Acrobat Reader DC. OtkpsiTO€ JTHIIEH3HOHHOE
cornarmenne GNU General Public License

Internet Explorer. IlpemocraBnsieTcs B pamkax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecrutatHoe nmporpaMmMHoe oOecriedeHue.

VLC media player GNU Lesser General Publig
License, version 2.1 or later. Azure Dev Tools for

Teaching. Kaspersky Endpoint Security.




DneKTpoHHas OMOIMOTeUHAsI CUCTEMA «AKaIEMUSD».

[Tomerienue a1 caMOCTOSTENBLHOM pabOThI

Kommuiekt yae6HOI Mebenn Ha 25 00ydarommxcs

414042, r. ActpaxaHb,
yn. MaructpanbHas, 18
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Komnbroreps! — 3 . Aymutopust Ne 112

Hoctyn k nHGOPMAIMOHHO-TEIIECKOMMYHUKAIIMOHHO M
cetu «MHTEpHET»
7-Zip GNU OtkpbITOC JIMIIEH3UOHHOE COTJIAIICHHE

GNU General Public License. Office 365 Al
Axkajnemuueckas MmoJamnucka.

Adobe Acrobat Reader DC. OTkpbITOE JTHIICH3HOHHOE
cornamenne GNU General Public License

Internet Explorer. IlpenocraBisiercs: B paMkax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecrutatHoe mporpaMMHOE 0OecTicueHHE.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.
DneKkTpoHHas OMOIMOTEUHAs cUcTeMa «AKaJIEeMUsI.

[Tomernienune a1 caMOCTOSITENHPHOM PAOOTHI 414042, r. AcTpaxaHb,
KowmrmekT yaeOHO# Mebenn Ha 25 00yJarommxcst yi. MaructpanbHas, 18
Kowmrmproteps! — 2 1mrT. Aymutopus Ne 308

Joctyn k nH()OPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOU
cetu «MIHTEpHETY

7-Zip GNU OTKpsITOE TUIIEH3HOHHOE COTJIAIlICHHUE

GNU General Public License. Office 365 Al
AxageMuueckas MOIIHUCKA.

Adobe Acrobat Reader DC. OTkpsITO€ JTHIIECH3HOHHOE
cornamenne GNU General Public License

Internet Explorer. IIpenocrasisiercst B paMkax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecrutatHoe mporpaMMHOE 00eCIICUCHHE.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.
SHGKTpOHHaH OoubInoTeuHas cucreMa ((AKa,I[eMI/IH».

10. PEKOMEHIAYEMAS JIUTEPATYPA

st odyuarommxcst

a) OCHOBHAs ydeOHas JUTeparypa:

1. Amumos 1. A. u ap. Maremartuka: anrebpa u Hadajga MaTeMaTHYECKOTO aHAIIN3a,
reoMmeTpusi. AnreOpa W Hadajga MaTeMaTUYECKOTO aHanu3a (0a30BBIA W YrITyOJCHHBIN
ypoBHH).10—11 xmaccel. — M., 2017.

2. AtanacsH JI. C., byry3os B. ®@., Kanmomnies C. b. u np. Maremartuka: anredpa u

Hayaja MaTeMaTH4ecKoro aHanusa. ['eomerpus. ['eometpus (0a30BbIid U yIriTyOJIeHHBIM
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ypoBHH). 10—11 xnaccel. — M., 2017.
3. Maremaruka, ['puropseB B.I1., Cabyposa T.H.. 1-oe uznanue,2016r

Onektp.Bepcus https://academia-moscow.ru/reader/?id=173664

4. Maremaruka. bammakoB M.U..10-e wuzganume.2015 r Onektp. Bepcuwn

https://academia-moscow.ru/reader/?id=165141

0) monoJIHUTENIbHAs yueOHas JIuTeparypa:

1. bammakoB M.M. Maremaruka: ydeOHUK JJIs CTY[. YUpExKACHUM cpel. mpod.
obpazoBanus. — M., 2015.

2. bamvakoB M. U. Marematuka. COopHUK 3a/1a4 TPOGUILHON HANIPABICHHOCTH:
yue0. mocooue ist CTy/. yupexaeHui cpe. mpod. oobpazoanus. — M., 2015.

3. bammakoB M.U. Matematuka. 3aiauynuk: yue0. mocoOue /uist CTyA. YUpexKaeHUH
cpen. npod. oopazoBanus. — M., 2015.

B) MepeyeHb y4eOHO-METOANYECKOT0 00eCIIeYeHUS:

1. YyeOGHO-MeTOAMYECKOE TOCOOME IO BBIMOIHEHUIO NPAKTUYECKUX padboT Mo
yueOHort  mucnumumHe  OVY/[.04  «Marematuka» 1o  mnpodeccuu  cpeaHero
npodeccruonanpHoro oopasosanus 43.01.09 «Ilosap, koHIUTEP»

') MHTEPHET-PECYPCHI:

1.  www.fcior.edu.ru (MadopmaiinoHHbIC, TPEHUPOBOYHBIE U KOHTPOJIBHEIC

MaTepuabl).

2. www.school-collection.edu.ru (Exunas komrekuun 1iudpoBhIX

o0pa3oBaTeIbHBIX PECYPCOB).

Jis npenoaaBareJien

1. ®enepanpHbiii 3akoH OT 29.12.2012 Ne 273-®3 «O6 obpa3oBanum B Poccuiickoit
denepanum.

2. Tlpuka3z MunuctepctBa obOpa3zoBanus u Hayku PD ot 17.05.2012 Ne 413 «O6
yTBepxkJaeHUU (ellepaJbHOr0 TOCYAapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro
(mostHOTO) 001IIETO 00PA30BAHUS.

3. Ilpuka3z MunuctepctBa obpazoBanus u Hayku PD ot 29.12.2014 No 1645 «O
BHeceHun wu3MeHeHuil B Ilpukaz MunuctepctBa oOpa3oBaHusi U Hayku Poccuiickoit

depneparun ot 17.05.2012 Ne 413 «“O0 yTBepkaeHUH heIepaaIbHOTO TOCYIapCTBEHHOTO
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00pa3oBaTeILHOTO CTaHapTa CPeAHETO (TI0JIHOT0) 00111eT0 00pa3oBaHus ».

4. Ilucemo J[lemaprameHTa TOCYAapCTBEHHOM MOJIUTUKA B c(epe MOArOTOBKU
pabouux kaapoB u {110 MunucrepctBa oOpa3zoBanus u Hayku PO ot 17.03.2015 Ne 06-
259 «PexkoMeHIalMM MO OpraHU3alUU MOJYYEHHUS CpeIHero oOmiero oOpa3oBaHUs B
npenesax OCBOEHUS 00pa30oBaTEIbHBIX MPOrPaMM  CpPEJHEro MNpodecCHOHAIbLHOrO
oOpa3zoBaHus Ha 0a3e OCHOBHOro oOwIero oOpa3oBaHUsI C YYE€TOM TpeOOBaHMIA
denepanbHbIX TOCYAapCTBEHHBIX 00pa3oBaTENIbHBIX CTAHAAPTOB U MOJIYy4aeMOi
npodeccun UM CenualbHOCTU CPEAHEro MpohecCUOHATBHOTO 00Pa30BaHUS».

5. llpumepHas ocHOBHas oOpa3oBaTelbHAasi NPOrpaMMa CpPEAHEro OOIIero
oOpa3oBaHusA, OJOOpEeHHass  peuieHUeM  (QeAepaTbHOr0  y4eOHO-METOAMYECKOTro
o0beTMHEHUS 110 0011IeMy 00pa3oBaHuI0 (TPOTOKOJ OT 28 utoHs 2016r. No2/16-3)

6. bamMakoB M. 1. MaTtemartuka: KH. JIJIs TIpenogaBaTessi: MeTol, mocobue. — M.,

2014

7. bammakos M. ., Llsiranos 111.11. MeToanueckoe mocodue It TOATOTOBKU K

EI'D. — M., 2013.

11. OCOBEHHOCTHU OPTAHU3AIIMU OBYUEHUSA MO YYEFHOM
JUCHUIIJIMHE JIsA THBAJIM1OB U JINL C OTPAHUYEHHBIMH
BO3MOXHOCTAMMHU 3IOPOBbSA
Jliist oOydaromuxcst U3 Yuciaa UHBAJIUAOB U JUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
3I0pOBbSI HA OCHOBAHHH TMHUCHMEHHOTO 3asBICHUS yueOHas nucuuiuinHa «MareMmaTtukar»
peanu3yeTcsi ¢ y4eToOM OCOOCHHOCTEW MCUXO(PU3NUYECKOTO Pa3BUTHSI, WHIWBUIYATbHBIX

BO3MOXHOCTEH M COCTOSIHUS 3/I0POBbA (J1ajiee — MHIUBUYaTbHBIX OCOOCHHOCTEH ).

12. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUSA

YYEBHOM JUCHUITJINHBI

Pe3yabTaThl 00y4yeHuUs1 Kpurepuu onenkn MeToabl OLEHKH
B pe3ynpTaTe 0CBOCHHS TUCITUTUINHEI Ornenka «OTIMYHO». OTBETHI Ha Ornenka
0OyJaronuiics T0KEH 3HATh: MOCTaBJICHHBIE BOTIPOCHI U3araroTcs eITEIbHOCTH
- 0 MaTeMaTHKe KaK YacTU MUPOBOH | JJOTUYHO, MOCIEOBATENILHO U HE 00y4aromuxcst mpu
KYJIBTYPBI U MECTE€ MAaTEMATHKHU B TPeOYIOT TOTIOTHUTENBHBIX OSICHEHUN. | BBITIOJHEHUH U
COBPEMEHHOW IMBUIIN3AINH, criocobax | [lomHO packpbIBatOTCs TPUYNHHO- 3aIATE
OTIMICaHUs SIBIICHUI PeasbHOTO MHpa Ha | CIEACTBEHHBIE CBSI3U MEXKTY pe3yabTaToOB
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MAaTEeMaTHUUYECKOM SI3BIKE;

- 0 MaTeMaTUYEeCKUX MOHATUIX KaK
BOKHEUIIIUX MAaTEMaTUYECKUX
MOJIEJISIX, TTO3BOJISIOIIUX OMKUCHIBATH U
M3y4yaTh pa3HbIC MPOLECCH U SIBJICHHUS;
- BO3MOXKHOCTH aKCHOMAaTH4ECKOT0
MOCTPOCHUSI MATEMATUYECKUX TEOPHIA;
- METO/IbI OKA3aTeIbCTB U
AJITOPUTMOB PCHICHMS, KaK UX
MMPUMCHSTDH, IPOBOJAUTH JOKA3aTCIbHBIC
paccyXIeHUs B XOJ€ PEeLICHU 3a/1a4;

- [IPUEMBI PELIEHUS] PALIMOHAIBHBIX
1 UppalOHaJIbHbIX, ITOKA3aTCIIbHbIX,
CTCIICHHBIX, TDUTOHOMETPHUYCCKUX
YpaBHEHUN U HEPABEHCTB, UX CUCTEM;

- Kak HCMOJIb30BaTh TOTOBBIE
KOMIIBIOTEPHBIEC MPOTPAMMBI, B TOM
YUCIIe JUTSl TIOWCKA MTyTH PEIIeHUs 1
WUTIOCTPALIMY PEIIEHUST YPABHEHUI

Y HEPABEHCTB;

- 00 OCHOBHBIX MOHSATHAX
MaTeMaTHYEeCKOTO aHaJIN3a U UX
CBOMCTBAX, XapaKTepU30BaTh
noBeieHne QyHKIIHM, UCTIOIB30BATh
MTOJTYy4YEHHbIEC 3HAHUS I ONTUCAHUS

Y aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

- OCHOBHBIE IOHATHS O TUIOCKUX U
MIPOCTPAHCTBEHHBIX T€OMETPUIECKUX
¢urypax, iX OCHOBHBIX CBOWCTBAX;

- reoMeTpuyeckue Gpurypsr Ha
gepTexax, MOJENAX U B PEATbHOM MHPE;
MPUMEHSATH U3yYCHHbIE CBOWCTBA
reoMeTpudeckux puryp u hopmyi as
peLIeHHs TeOMETPUYECKUX 3a/1a9 U
3a71a4 ¢ MPAaKTHYECKUM COJIEpKAHHUEM;

- 0 TIpoLIeccax M SABJICHHSIX,
MMEIOIUX BEPOSITHOCTHBIN XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B
peaIbHOM MUPE, OCHOBHBIX TTOHSTHUSAX
AJIEMEHTAPHON TEOPUHU BEPOSTHOCTEH;
HAXOJUTh U OLEHUBATH BEPOSITHOCTH
HACTYIJICHUSI COOBITHI B TIPOCTEHIIINX
MPAKTUYECKUX CUTYAIUSIX 1 OCHOBHBIC
XapaKTePUCTUKHU CIy4allHBIX BEIHYHH;
- HCIOJb30BAaThb TOTOBBIE
KOMIIBIOTEPHBIE MTPOTrPaMMBbI

MIpU PELICHUH 33/1a4.

B pe3ynbrate OCBOCHHS AUCIUILUTAHbBI
00yYarouIuiicst JOHKEH yMeTh:

- CaMOCTOSITEIBHO OMPEENATh eITU
JeATEIIEHOCTH U COCTABIISITh TUIaHBI
JIeATEIbHOCTH; CAaMOCTOSITEIBHO

SIBIICHUSIMH U COOBITHSIMU. JlenatoTcst
000CHOBaHHBIE BBIBO/IBI.
JleMOHCTpHPYIOTCS TITyOOKHE

3HaHHS MaTEMaTHKH, BIIaJICHUE
MaTeMaTH4eCKUMH TEPMUHAMHU U
HOHSATHSMHU.

Ouenka «XOpoIIo»: OTBEThI HA
HIOCTABJICHHBIC BOIPOCHI U3JIaraloTCst
CHCTEMAaTHU3UPOBAHO U
Hocie0BaTeNnbHO. Mcnonbp3yroTes
OCHOBHBIC MATEMATUYCCKHE TOHSATHS,
TEOPEMbI, aKCHOMBI, CBOICTBA, HO B
HEJI0CTAaTOYHOM 00BeMe. MaTepuai
U3J1araeTcs yBEPEHHO.
JleMoHCTpHpYyETCS yMEHUE
aHAJIM3UPOBATh MaTEpPHaI, OJHAKO HE
BCE BBIBOJIBI HOCST

apryMEHTUPOBAHHBIA U TOKA3aTEIbHBII

xapakrtep. Mcnonb3yercs

MaTeéMaTH4eCKasd TCPMUHOJIOTHA B PEUH.

OueHka «Y TOBJIETBOPUTETBHO:
JIOTTYCKAIOTCsI HAPYIIICHUS B
MOCIEA0BATEILHOCTH U3JI0KCHHS.
HMeroTcs TOITEKO OCHOBBI 3HAHHUH.
JIeMOHCTpHUPYIOTCSI TIOBEPXHOCTHBIS
3HAHMS BOTPOCA, C TPYJAOM PEIIAIOTCsI
KOHKpPETHBIC 3a/1auu. IMeroTcst
3aTPYIHEHHUSI C BBIBOJIAMH.
HenocraTounoe Biagenue
MaTeMaTUYECKON TEPMUHOJIOTHUEH.
Ouenka «HeynoBneTBOpUTEIIHLHOY:
Marepuan uznaraercs
HENOCIeI0BaTEILHO, COMBUMBO, HE
MIPEICTABIISIET ONIPEACIICHHON CHCTEMBI
3HaHUU 1o qucnuiuinge. He
MIPOBOJIUTCS aHAIN3. BBIBOIBI
OTCYTCTBYIOT. OTBETHI Ha
JIOTIOJTHUTEILHBIE BOTIPOCHI
OTCyTCcTBYIOT. HesHanue
TEPMUHOJIOTHH.

MPAKTUYECKHUX,
MPAKTUYECKUX,
1a00paTOPHBIX
3aHATHH,
BBITIOJTHEHUH
JIOMalllHuX padoT,
ompoca,
pe3yabTaTOB
BHEAYJUTOPHOU
CaMOCTOSITEIIbHOU
paboThl
oOyyJarouxcs,
KOHTPOJIbHBIX
paboT u Apyrux
BUJIOB TEKYIIIETO
KOHTPOJISL.

Onenka
JEeATENILHOCTH
00yyaromuxcs npu
BBITIOJTHEHUH U

3aIIuTe
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OCYIIIECTBIISTh, KOHTPOJIUPOBATH U
KOPPEKTHPOBATH JICATCIILHOCTB;
UCIIONIb30BATh BCE BO3MOXKHBIE PECYPCHI
JUTSL OCTHKEHUS TTOCTABJICHHBIX TIeJIeh
U pealln3aliy TUIAHOB JCSITeTbHOCTH;
BBIOMPATH YCIEIIHBIE CTPATETUH B
Pa3IMYHBIX CUTYAIUSX; - TIPOJTYKTUBHO
00IIaThCS ¥ B3aUMO/ICHCTBOBATH B
MPOLECCE COBMECTHOM JIEATEIILHOCTH,
VYUTBHIBATH TIO3HUIIAN JPYTUX
YYaCTHUKOB JCSITEITLHOCTH,

3¢ dexTUBHO pazpemnarb KOHQIUKTHI; -
MIPOSIBIIAT TOTOBHOCTH U

CIOCOOHOCTh K CaMOCTOSITETTbHOM
MH(}OPMaLMOHHO-TIO3HABATENbHOMI
NeSATeTbHOCTH, BKIIFOUasi YMEHHE
OPHUEHTHUPOBATHCS B PA3IINIHBIX
HCTOYHUKAX HH(pOpMAIIHH,
KPUTHUYECKH OICHUBATH H
WHTEPIPETUPOBATH HH(DOPMAIIHIO,
MOJTy9aeMyIO U3 Pa3InIHbBIX
WCTOYHUKOB; - OPraHU30BBIBATh CBOIO
MMO3HABATENbHYIO, YIeOHO-
HCCIIEIOBATENIbCKYIO M IPOEKTHYIO
NeSITENbHOCTD, - pa3peaTs NpooaeMbl
U CAaMOCTOSATEIbHO UCKATh METOIbI
pelIeHNs MPaKTUYECKUX 3a/1a4,
MPUMEHSTH Pa3IMYHbIE METO/IbI
MO3HAHUS;

- ICHO, JIOTUYHO U TOYHO H3JIaraTb
CBOIO TOYKY 3PCHU, NCII0JIB30BaTh
AICKBATHBIC SA3BIKOBBIC CPEACTBA, -
0CO3HaBaTb COBCPIIACMBIC ,Z[eﬁCTBPIﬂ
W MBICJIIMTCJIIBHBIC ITPOLICCChI, UX
PE3YyIbTAThl 1 OCHOBAHU A, I'PAaHULIBI
CBOC€T'O 3HaHHA N HC3HAHUA,
OCYIICCTBJIATh MOCTAHOBKY HOBBIX
IIO3HABATCJIbHBIX 3a/la4 U CPCIACTB
I UX JOCTHIKCHMUA, - UCKAaTh U
IpUHUMATb PCIICHUA,

MpOSABJIATDH COO6pa3I/ITeJ'IBHOCTB u
HHTYULIUIO, PA3BUTOCTDb
IMPOCTPaHCTBCHHLIX HpeHCTaBHeHHﬁ;
CIIOCOOHOCTH BOCIIpUHUMATL KpaCOTy
U TapMOHUIO MUDPA.

pE3yJIbTaToOB
pE3yJIbTaToOB
MPAKTUYECKUX
3aHATHH,
BBITIOJTHEHUH
JIOMalllHuX padoT,
ompoca,
KOHTPOJIBHBIX
paboT u Apyrux
BUJIOB TEKYIIIETO
KOHTPOJISL.
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Jluct akTyanuzanuu
OAOBPEHO meTomudeckoi komuccuen No
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JIuct akTyanuzanuu
OIOBPEHO metoauudeckoit komuccuent Ne
[Ipotokon Ne  or« » 20 _r. Ilpencemarens MK / /
MIOJATUCH
JInct akryanusanuu
OOBPEHO Metoanyeckoi komuccuen Ne
[IpoTtokon Ne ot « » 20 r. Ilpencenarens MK / s
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