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1. HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma o0meoOpa3oBaTenbHOl ydeOHON mucnumumabl OV ]1.04
«Marematuka» TmpeaHasHayeHa i u3ydeHus wMarematukun B IIY ATACY, npu
peanu3anuu 00pa30BaTeIbHON MPOrpaMMBbl CpeHEro 00IIero oOpa3oBaHUs B Mpeeax
OCBOGHHUSI OCHOBHOH mpodeccruoHanbHoi obOpazoBaTenbHoil mporpammbl CIIO (OINIOIT
CIIO) mo mnpodeccun 43.01.09 IloBap, koHmuTep Ha 0aze OCHOBHOTO OOIIETO
00pa3oBaHUs.

Pabouast mporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero oo61mIero
o0pa3oBaHusi, MPEIBIBISEMbIX K CTPYKTYpE, COJCPKAHUIO U pe3yJibTaTaM OCBOCHUS
yaeoHoM aucrurminabel OY/J[.04 «MaTtemarrnka», B COOTBETCTBUM ¢ PexoMeHmanusaMu 1o
OpraHM3alii TOJy4EHUs cpeaHero oOiiero oOpa3oBaHUs B TpeAesiax OCBOCHUS
00pa3oBaTeNbHBIX MPOTPaMM CpPEIHEro MpodecCUuoHaNbHOrO o0pa3oBaHus Ha 0ase
OCHOBHOI'O 00IIIETO 00pa30BaHUs C yU€TOM TpeOOBaHUM (PeaepalibHBIX TOCYIAPCTBEHHBIX
00pa3oBaTeNbHbIX CTaHIAPTOB.

Conepxanue nporpammbel OY][.04 «MaremaTuka» HanmpaBJI€HO Ha JOCTH)KCHHUE
CIEIYIOIIMNX LeJIei:

. O6ecneuenne chOpMUPOBAHHOCTH MPEICTABICHUIN O COLIMAIBHBIX,
KyJbTYPHBIX U UCTOPUUYECKHX (DAKTOpPaX CTAHOBIICHUS MAaTEMAaTUKHU;

. obecrieueHne chOPMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMUYECKOTO U
MaTeMaTUYECKOr0 MBIIIJICHHUS;

. obecrieueHue chOPMUPOBAHHOCTH YMEHHUIN MPUMEHSITh MOTyUYEHHbIE 3HAHUS
MIPU PEIICHUU Pa3IUYHBIX 3a/a4;

. obecricueHue chOpPMUPOBAHHOCTH TPEJICTABICHUN O MaTeMaTHUKE KaK YacTH
00111e4eIOBEUECKOM KYJIbTYpPhl, YHUBEPCATHLHOM S3bIKE HaYKH, MO3BOJISIOIIEM OMUCHIBAThH
Y U3y4aTh peaJIbHbIC MPOIECCHI U SBJICHHUS.

B pabouyro nmporpamMmy BKJIIOYEHO COACpKaHUE, HAITPABICHHOE Ha ()OPMHUPOBAHUE
y 0OydJaronuxcsi KOMIIETCHIINM, HEOOXOMUMBIX it KadecTBeHHOro ocBoeHus OITOIT
CIIO mna ©6a3e OCHOBHOro o0Omiero oOpa3oBaHUs - MPOrPaMMbl OATOTOBKHU

KBATMPUITUPOBaHHBIX padounx u ciyxammux ([TITKPC).



2. OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIHUTIJIAHBI

Marematuka siBisieTcs: pyHIaMeHTaIbHOM 001eo0pa3oBaTeIbHON AUCIUILUIMHON CO
CIIOKHBIIMMCS YCTOWYHUBBIM COJEPKAaHUEM U OOMMMH TPeOOBAaHUSMH K TOJTOTOBKE
00yJarommxcs.

[lenn wu3ydeHHUs MaTeMaTUKU TPAAUIIMOHHO PEaU3YIOTCS B YEThIpEX HaIpas-
JICHUSX:

1) oOmiee nmpeacTaBiieHUE 00 HICSIX W METOIaX MAaTCMATHKH;

2) UWHTEIUICKTYyaJIbHOE Pa3BUTHE;

3) oBiageHWE HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSMHU M YMCHUSIMU;

4) BOCIUTATEIBHOE BO3JICHCTBUE.

N3yuenne MaremMaTuku Kak npoduibHON 0O0meoOpa3oBaTenbHON  yueOHOM
TUCIHIUTAHBI, YYUTHIBAIOMICH CHenupUKy OCBaWBAaeMbIX OOydJaomuMucs mpodeccuu
CIIO, obecnieunBaeTcs:

1) BBIOOPOM PA3TUYHBIX MOJXOIOB K BBEJICHUIO OCHOBHBIX MOHSTHIA;

2) (opMHpOBaHHUEM CHCTEMBI Y4eOHBIX 3a/1aHUH, oOecreunBaronmx 3QpPeKTHBHOE
OCYIIECTBJICHUE BHIOPAHHBIX LEJEBBIX YCTAHOBOK;

3) oborameHreM CIeKTpa CTHIICH y4eOHOM MeTeTLHOCTH 32 CUET COTJIACOBAHUS C
BEJIIIUMH JICATEIbHOCTHBIMU XapaKTEPUCTUKAMU BHIOPAHHOW CIIEIIUATBLHOCTH.

[IpodunbHas cocTaBisomas oTpaxaeTrcs B TpeOOBaHUAX K MOATOTOBKE
00yJaroIMMXCcs B YaCTH:

* o0miel cucTemMbl 3HaHUH: COJEPKATENbHbBIE IPUMEPHI UCTIOIb30BAHUS
MaTeMaTHYeCKUX HJIeH U METOA0B B MPO(EeCCHOHAIbHOM e TENbHOCTH;

*  YMEHHUH: pa3iuyue B ypoBHE TpeOOBaHUM K CIIOKHOCTH MTPUMEHSIEMbIX
aJITOPUTMOB;

* MPaKTUYECKOTO WCIONh30BAaHUS MPHOOPETEHHBIX 3HAHUW W YMEHUH:
UHAMBUIYAJIBHOTO Y4YeOHOTO OIbITa B TOCTPOCHUHM MaTEMaTHYECKHX MOJIENEH,
BBITIOJTHEHUH HUCCIIEIOBATEIBCKIX MTPOSKTOB.

Takum oOpa3om, peanuzanus COAEpKaHUS YIeOHOW TUCIUIUIMHBI OPUEHTHUPYET Ha
MPUOPUTETHYIO POJIb MPOIECCYATbHBIX XapaKTEPUCTUK Y4eOHOH paboThI, 3aBUCSIIMX OT

npoduis mpodecCuoHAIBHOTO 00pa30BaHMsl, MTOTYYCHHUS OIBITA UCTIOIb30BAHUS



MaTEMaTUKH B COAEPKATEIbHBIX M MPOPECCHOHANIBHO 3HAYMMBIX CUTYaIUSX IO
CPaBHEHHUIO ¢ (DOPMATLHO-YPOBHEBBIMH PE3yIbTATUBHBIMHU XapaKTEPUCTUKAMU O0yUEHUSI.

Copepxanne yueOHON JUCIMILTUHBI pa3pab0TaHO B COOTBETCTBUH C OCHOBHBIMHU
coJiepKaTeIbHBIMU JJUHUSMU 00YUEHUSI MAaTEMATUKE:

* anrebOpanueckas JIMHUS, BKIIOYAIOIAs CUCTEMATHU3aIMI0 CBEJICHUI O Ynciax; u3-
y4YE€HHE HOBBIX M 0000IlEHHME paHee M3YyUYEHHBIX olepanuil (BO3BEIEHUE B CTEIEHbD,
U3BJICUCHUE KOpPHs, JorapudMUpOBaHUE, CHHYC, KOCHHYC, TAaHTE€HC, KOTAaHT€HC W
oOpaTHbIE K HUM); M3Y4YCHHE HOBBIX BHJOB YHCIIOBBIX BBIPOKEHUN U (POpPMYI; COBEp-
[IEHCTBOBAHUE MPAKTUYECKUX HABBIKOB WU BBIYMCIHUTEIBHON KYJIBTYpbI, PAaCUIMUPEHHE WU
COBEpUICHCTBOBAHUE AIreOpandecKkoro ammapara, cChGOpMUPOBAHHOTO B OCHOBHOMW HIKOJIE,
Y €ro MPUMEHEHHE K PEUICHUI0 MAaTEMaTHYECKUX U MPUKJIAIHBIX 33/1a4;

* TEOPETUKO-QYHKIMOHANbHASI  JMHMS, BKIIOYAIOL[as CHCTEMaTU3alUi0 |
paciMpeHue cBeIeHU 0 QyHKIUSAX, COBEPLUICHCTBOBAHNE I'paUUECKUX YMEHUI;
3HAKOMCTBO C OCHOBHBIMHM HJESIMM U METOJAaMU MaTeMaTHYECKOro aHajiu3a B 00beMe,
MO3BOJISIIOLLEM  HMCCIENOBATh  dAJEMEHTapHble (YHKIMM W  pellaTh MNpOCTeHIne
reoMeTpuyecKue, U3ndeckue 1 Ipyrue npuKiaJHble 3a/1a4u;

* JIMHUS YPAaBHEHMI W HEPAaBEHCTB, OCHOBAaHHAs HAa IIOCTPOECHUU M HCCIIEIOBAHUH
MaTeMaTHUYECKUX MOJIENIEH, TIepeceKaroascs ¢ areOpanueckon U TEOPETUKO-
(YHKIIMOHAJIBHOW JIMHUSIMU W BKJIIOYAIOIIAsl Pa3BUTHE U COBEPILEHCTBOBAHHE TEXHUKU
anreOpandeckux MpeoOpa3oBaHUM /il peIIeHHUs YpaBHEHUI, HEPaBEHCTB M CHCTEM;
(dopMupOBaHUE CIIOCOOHOCTH CTPOUTH M HCCIENOBaTh NPOCTEHIINE MaTeMaTHYeCKHe
MOJENIM TPU PELUIEHWH NPUKIAJAHBIX 3a7ad, 3aJad M3 CMEXKHBIX M CIEHHAbHBIX
TV CUUTUINH;

« TeOMETpHYEecKas JIMHMS, BKJIIOYAKOAs HAlVIHbIE MPEICTaBICHUS O
NPOCTPAHCTBEHHBIX (QUIypax M HU3yUYEHUE MX CBOWCTB, (POPMUPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHOI'O BOOOPAXKEHHUSA, Pa3BUTHE CHOCOOOB T'€OMETPUUYECKUX H3MEPEHHUH,
KOOPJIMHATHOTO ¥ BEKTOPHOTO METOJIOB IS PEUICHUS MAaTEMaTHYECKUX M MPUKIIAJIHBIX
3a/ay;

* CTOXAaCTUYECKas JIMHUS, OCHOBAHHAs HA Pa3BUTHM KOMOMHATOPHBIX YMEHUH,

HpGIICTaBJ'IeHI/Iﬁ 0 BEPOATHOCTHO-CTATUCTHUYCCKUX 3aKOHOMCPHOCTAX OKPYKAOIIECTO



Mupa.

Pa3nensl (TeMbl), BKIIIOUEHHBIE B COJEp)KaHHWE Y4EOHOM MMCUHUIUIMHBI, SBISIOTCS
obmmmMu I BceX Ipoduiei npodecCHoHAIBHOTO 00pa30BaHUs U IPH BCeX oOBbeMax
y4eOHOrO BpPEMEHU HE3aBUCMMO OT TOrO, SBIseTCA JU YyuyeOHas JUCIUIUIMHA
«Maremarukay 0a30BOH.

B TemaTudeckoM MiaHe MpOrpaMMbl Y4eOHBbIM MaTepuan MpeacTaBieH B (opme
YepeayIomerocs pa3BepThIBaHUsI OCHOBHBIX COJIEPKATEIbHBIX JTUHUH (anredpandeckoi,
TEOPETUKO-(PYHKITMOHAIIBHOMH, ypaBHEHUI u HEPaBEHCTB, reOMETPUYECKOH,
CTOXaCTHUYECKOH ), UTO MO3BOJIAET THOKO UCTIOIB30BaTh UX PACIIONOKEHHE U B3aMOCBS3b,
COCTaBJIATh pabOuYMil KaJIeHJApHBIA IUIaH, MO-pPa3HOMY yepeays y4deOHble TeMbl (TJIaBbl
y4yeOHUKA), yuuThiBass Mpoduib npodeccuoHaTbHOrO 00pa3oBaHus, CHEUMUKY
ocBauBaemoil mnpodeccun CIIO, rinyOuHy H3ydeHHs MaTepuana, YpOBEHb IOATOTOBKH
00yYaroIIMXCs MO0 MPEIMETY.

[IpennaraeMplii B TeMaTUYECKOM IUIaHE OOBEM Y4YE€OHOIO BPEMEHU HAa H3yu€HUE
OJTHOM M TOM ’X€ TEeMbl PEKOMEHAYETCSl HCIIOJIb30BaTh JJI BBINOJIHEHUS PA3TUYHBIX
y4yeOHbIX 3amaHuil. Tem cambiM pasznuuus B TPeOOBaHUSAX K pe3yibTaTaM OOy4YeHHUs
MPOSIBIATCS B YPOBHE HABBIKOB IO PEIICHUIO 33/1a4 M OMBITE CAMOCTOSITEIbHOM pabOTHI.

N3ydenne obmeoOpazoBarenbHoi yueOHOM muctuiuimabl OV J1.04 «MaTtematukay
3aBeplLIaeTcsl IMOJABEICHWEM HTOroB B (OpME HK3aMeHa B paMKax IPOMEXKYTOUHON
aTTecTalM oOywaromuxcsi B mpouecce ocBoeHuss ocHoBHoM OIIOII CIIO nHa 06aze

OCHOBHOT'O 001ero oOpa3oBaHUs C TOJIYYEHHEM CpeaHero ooOiero oOpa3oBaHuUs

(TITIKPC).

3. MECTO YYEBHOM JUCIUIIJIMHBI B YYEBHOM IIJIAHE

VYuebnas aucumrummHa OY .04 «Martematuka» SIBIS€TCS Y4e€OHBIM MPEIMETOM
o0si3atennbHOM TIpeamMeTHOM oOnactu «Matematuka u uHopmarukay D®I'OC cpennero
ob1rero oOpa3oBaHus.

B mpodeccnoHanbHBIX ~ 00pa3oBaTENbHBIX  OpPraHU3AlUAX,  PEATU3YIOMIUX
00pa3oBarenbHyI0 TPOrpaMMy CpelHero o0imero oOpa3oBaHMsI B TIpejeliax OCBOCHUS

OIIOII CIIO na 6a3e ocHOBHOTO 0011Ier0 o0pa3oBaHus, yueOHas auciurminaa OV J1.04



«Marematuka» u3ydaercss B 00IIeoOpa3oBaTeibHOM IMKIEe ydeOHoro muiaHa 43.01.09
[ToBap, KOHAUTEP — IPOTPAMMBI IOATOTOBKH KBATM(DHUIIMPOBAHHBIX PA00OUNX U CITYXKAITUX

(IITIKPC).

4. PE3YJIBTATBI OCBOEHUS YYEBHOM JUCIHUIIJINHBI

OcBoenue conepkanust  ydeOHou  muciurimabel OV .04 «MaTtematukay
o0ecreunBaeT JOCTHKEHHE 00YUYaIOIUMUCS CIEAYIOIINX pe3yibmamos:

* JUYHOCHIHBIX'

- chopMHUPOBAaHHOCTH MPEJCTABICHUI O MaTeMaTUKE KaK YHUBEPCATHLHOM SI3bIKE
HayKH, CPEJICTBE MOJICIIMPOBAHUS SIBIICHUI U TIPOLIECCOB, UACSIX U METO/IaX MATEMAaTHKH;

- TMOHMMaHUE 3HAYMMOCTHM MaTEeMaTHKHU JJIi HAy4YHO-TEXHUUYECKOTO Iporpecca,
c(hOpMUPOBAHHOCTH OTHOIIICHUSI K MATEMATUKE KaK K YaCTH 00IIIEUeIOBEUECKON KyIbTyphl
yepe3 3HAKOMCTBO C HCTOPHUEN PA3BUTHUSI MATEMATUKH, SBOTIOLIMEN MATEMATUYECKUX UJIECH;

pa3BUTHE JIOTUYECKOTO  MBIIUICHHS, TPOCTPAHCTBEHHOTO  BOOOpPaKEHUS,
QITOPUTMUYECKONW KYJbTYPhl, KPUTHUHOCTH MBIIIUICHUS HAa YPOBHE, HEOOXOIUMOM JJisi
Oynymieil mpodecCUOHaNbHOW JEATEeNbHOCTH, JJIsi TPOJOJDKEHUs O00pa3oBaHUs U
caM0o00pa30BaHuUs;

- OBJIQJICHUE MATEMAaTHUUYECKUMM 3HAHUSIMU U YMEHUSMH, HEOOXOJMMBIMU B
MOBCEIHEBHON >KU3HU, MJII OCBOCHUS CMEXKHBIX €CTECTBCHHO-HAYUYHBIX JUCIMIUIMH U
JUCHUIUIMH NMPO(ECCUOHAIBHOTO IMKJIA, JJI MOJIydeHUs 0oOpa3oBaHUsI B 00JIACTSIX, HE
TpeOYIOIUX YIITyOJIeHHOM MaTeMaTUueCKON MOATOTOBKY;

- TOTOBHOCTb M CITOCOOHOCTH K 00Opa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSHKEHUU BCEH JKU3HH; CO3HATETLHOE OTHOIIEHUE K HEMIPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBUIO YCIEIIHON MPO(EeCCUOHAIIBHOM U OOIIIECTBEHHOM NESITEIHbHOCTH;

- TOTOBHOCTb U CITIOCOOHOCTH K CAMOCTOSATENILHON TBOPUYECKON U OTBETCTBEHHOM
NeATEIIbHOCTH;

- TOTOBHOCTb K KOJUICKTUBHOM pabOTe, COTPYAHUYECTBY CO CBEPCTHHUKAMHU B
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIe0BATEIbCKOM, MPOCKTHON U

JIPYTUX BUJAX AEATEIbHOCTH;



- OTHOIIEHHE K MPOPECCUOHATIBHON JIEATEIbHOCTH KaK BOBMOXKHOCTH y4acTHs B
PEIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAITMOHAILHBIX MPOOIIEM;

* MemanpeomMemHblx:

- YMEHHME CaMOCTOSITEJIbHO OMPEAECIATh LEJIU ACATEIbHOCTH U COCTABJISITH TUIAHBI
NEATEeIIbBHOCTH; CaMOCTOSITENIbHO OCYIIECTBIIATh, KOHTPOJHMPOBATH U KOPPEKTUPOBATH
NEATEIIbHOCTh; HCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI I JOCTHKEHUS MOCTABICHHBIX
neaed W peaau3alliy  TUIAHOB JIEATENIbHOCTH; BBIOMpATh YCIENIHbIE CTPAaTeTUd B
Pa3JIUYHBIX CUTYaAlLIUSX;

- YMEHHE NPOJYKTUBHO OOIATHCA M B3aMMOJICHCTBOBATH B MIPOIIECCE COBMECTHOM
NEATeIbHOCTH, YYUTHIBATH MMO3UIUU JPYTUX YYACTHUKOB JIEATEIBHOCTH, 3(P(HEKTUBHO
paspenarh KOH(JIUKTHI;

- BJAQJCHUE HaBbIKAMHM  I[I0O3HABATEJIbHOW,  Y4e€OHO-UCCIEAOBATEIbLCKON U
MPOCKTHOM JEATEIbHOCTH, HABBIKAMU Pa3pelIeHus po0JieM; CHOCOOHOCTh U TOTOBHOCTh
K CaMOCTOSITEJIbHOMY MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIUYHBIX METOJIOB MMO3HAHUS,

- TOTOBHOCTBUCIIOCOOHOCTHKCAMOCTOSATEIbHOMMH(POPMALIMOHHO-
MO3HABATENILHON JICSITEIBHOCTH, BKJIIOYasi YMEHHUE OPUEHTUPOBATHCS B Pa3IUUYHBIX
HUCTOYHUKAX MH(POPMAIMN, KPUTHYECKH OICHMBATh U MHTEPIPETUPOBATH MHOOPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3JIMYHbIX UCTOYHUKOB;

- BJIaJICHUE A3bIKOBBIMHU CPEJICTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO H3JaraTh
CBOIO TOYKY 3PEHUS, UCIIOJb30BATh aJIeKBATHBIC SI3bIKOBBIE CPE/ICTBA;

- BJAJICHUE HaBBIKAMH ITO3HABATEIbHON peIICKCHH KaK OCO3HAHMS COBEPIIAeMbIX
JIEUCTBUM Y MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUW, T'PAHUI] CBOETO
3HAHMS U HE3HAHUS, HOBBIX IMO3HABATENIBHBIX 3aJ1a4 U CPEJICTB IS UX JOCTHXKCHUS,

- IIeJICYCTPEMJICHHOCTh B MOMCKaX M MPUHITHU PEIICHUH, COOOpa3UTEIbHOCTh U
WHTYHIIUS, PA3BUTOCTh MMPOCTPAHCTBEHHBIX MPEJCTABICHUN; CIOCOOHOCTh BOCIIPUHUMATH
KpacoTy ¥ TApMOHHIO MUPA;

* npeoMemHuIX:

- ¢hOpMUPOBAHHOCTH MPEJCTABIICHHHN O MaTeMaTHKE KaK YaCTH MUPOBOM

KYJBbTYPBI U MCCTC MAaTCMATHUKHU B COBpeMeHHOfI OUBHWJINW3allNH, croco0ax OonmuCcaHus



SABJICHUM PEATbHOTO MUPA HA MATEMATUYECKOM SI3bIKE;

- cOpMHUPOBAHHOCTh MPEACTABICHUA O MaTEMAaTUYECKUX TMOHATUSAX  Kak
BAKHEMIINX MATEMAaTUYECKUX MOJEIISX, MO3BOJIAIOIIMX OMNHUCHIBATh W HU3y4aThb Pa3HbIC
IIPOLIECCHI M SIBJICHHS; ITOHUMAHME BO3MOYKHOCTH AKCHOMATHYECKOTO IOCTPOCHUS
MaTeMaTHYECKUX TEOPUH;

- BJAJCHUE METOJAMH JI0KA3aTEJIbCTB U AITOPUTMOB PELICHUS, YMEHHUE UX
IIPUMEHSITh, IPOBOJINUTH JI0KA3ATEIIbHBIE PACCYKIACHUS B X0I€ PELICHNUS 3a/aY;

- BJAQJACHUE  CTaHAAPTHBIMM  [pPUEMAaMU  PELICHHUS  pAlUOHAJIbHBIX U
UppalMOHATIbHBIX, TOKA3aTEIbHBIX, CTEINECHHBIX, TPUTOHOMETPUYECKUX YpPABHECHHUU U
HEPABEHCTB, UX CHCTEM; HCIOJBb30BAHHE T'OTOBBIX KOMIIBIOTEPHBIX IMPOTPaMM, B TOM
YyUCIIe A1 IOUCKA IyTH PELIEHUS U WIUTIOCTPALIMM PELICHUS] YPAaBHEHU U HEPABEHCTB;

- c(popMUPOBAHHOCTH MPEJICTABIEHUN 00 OCHOBHBIX MOHATHSIX MaTe€MaTHYECKOTO
aHalM3a U UX CBOMCTBAX, BJIaJCHUE YMEHUEM XapaKTEpPU30BaTh MOBEACHUE QYHKIINM,
VICII0JIb30BaHME MOJIYYEHHBIX 3HAHUM JJIsI OIIMCAHUS U aHAJIN3a PEaIbHbIX 3aBUCUMOCTEN;

- BIJIQJICHUE OCHOBHBIMU IOHATUSAMU O IUIOCKMX M  IPOCTPAHCTBEHHBIX
F€OMETPUYECKUX (QUrypax, HX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTb YMEHHS
pacrno3HaBaTh reoMeTpuueckre GUTrypbl Ha YepTekKax, MOJEISIX U B PEaTbHOM MHPE;
NPUMEHEHUE U3YUEHHBIX CBOMCTB T€OMETPUUECKUX PUTYP U GOPMYI JIJISl PEILICHUS
F€OMETPUYECKHX 3a4a4 U 337a4 C IPAKTUYECKUM COAECPKAHUEM;

- cOpMHUPOBAaHHOCTh TMPEACTABICHUN O TMpoleccax MU SBICHUSIX, WMEIOIINUX
BEPOSITHOCTHBINA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pEAJIbHOM MUDE,
OCHOBHBIX MOHATHUSX 3JIEMEHTAPHOU TEOPUU BEPOSITHOCTEW; YMEHUN HAXOAUTh U
OIIEHUBATh BEPOSITHOCTH HACTYILJICHUSI COOBITUHN B MPOCTEUIIINX MTPAKTUUECKUX CUTYyaIUIX
Y OCHOBHBIE€ XapAKTEPUCTUKU CIIyYaHbIX BEJINYNH;

- BJIaJICHUE HABBIKAMU UCTIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX NPOTrpaMM MpHU

PCUICHUHU 3aaa4.

5. COJIEP/KAHUE YYEBHOM JUCHUITJIMHBI
BBenenue

MaremMmaTuka B HAayKC, TCXHUKC, 9KOHOMHUKCE, I/IH(l)OpMaI_II/IOHHBIX TCXHOJIOTHAX U
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MIPAKTUYECKOM AeATEeNbHOCTU. Llenu n 3axaun n3ydeHuss MaTeMaTUKHU PU OCBOCHUH
npocdeccuu CIIO .
AJIT'EBPA
Pa3zeumue nonamus o uucne

enbie u panuoHanbHble uucia. JledcTBuTenbHbIE 4Yucaa. [lpubaudicenuvlie
gviuucaenus. Komnaexcuvie uucna.

Kopnu, cmenenu u no2apugpmol

Kopuu u cremenun. KopHM HaTypaJlbHOM CTENEHM W3 YWCIA U HUX CBOMCTBA.
CreneHu ¢ palMOHAIBHBIMUA MOKAa3aTENsIMU, UX CBOMCTBA. CTENEHU C JEMCTBUTEIbHBIMU
nokazaresamMu. Ceoticmea cmenenu ¢ 0eticmeumenbHblM HoKa3ameseM.

Jlorapudpm. Jlorapupm umcaa. OcHOBHOE JOrapupMHUUECKOe TOMKIECTBO.
JlecsaiTnuHble U HaTypaibHble Jorapudmel. [IpaBuna nelictuii ¢ norapudmamu. Ilepexon
K HOBOMY OCHOBAHHUIO.

IIpeoOpa3zoBanue ajnredpanvyecKux BbIPaKEHUI. [IpeobOpazoBanue
pallMOHANIBHBIX, WPPAIMOHATIBHBIX CTEMEHHBIX, MOKa3aTEIbHbIX U JIOTapu(PMUUYECKUX
BBIPAKEHUM.

Ilpakmuueckue 3anamusn

Apudmerrnueckue IeMCTBUS HAJl YUCIaMHU, HAXOXKIECHUE MPUOIMKEHHBIX 3HAYCHUN
BEJIMYMH U TOTPEUTHOCTEW BBIUMUCICHUN (20CONIOTHOW M OTHOCUTEJIBHOM), CPaBHEHUE
YHCJIOBBIX BBIPAXKECHUU.

Brluncnenne u cpaBHEHNE KOPHEN. BpINOIIHEHUE pacyeToOB C paJuKalaMu.

Pemenne uppanmoHanbHbIX ypaBHEHNN. HaxoxneHrne 3HaueHu CTENEHEN C
panmoHanbHBIMUA TIOKazarensiMu. CpaBHeHue cremneHeil. [IpeoOpazoBaHusi BBIpaKEHHI,
COoIEepkKalluX CTeneHu. PereHne noka3arebHbIX YPABHEHUH.

Pemenune npukiiagueix 3amay.

Haxoxnenue 3naueHuii jorapudma mo Mpou3BOILHOMY OCHOBaHUIO. [lepexon ot
OJIHOTO  OCHOBaHUSi K Jpyromy. Bpeluucienme u  cpaBHeHHE  JiIOrapu(MmoB.
JlorapudmMupoBaHue U TOTCHIIMPOBAHNE BHIPAKCHHIN.

[IpubnamKeHHbIE BEIYUCIICHUS U PEIICHUS MPUKIaIHBIX 3a/1a4.

Pemenue norapuMuyecKkux ypaBHEHHM.
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OCHOBbBI TPUTOHOMETPHUH
OcCHOBHBIC IOHATHA

Panunannas mepa yria. BpamarensHoe npuxenue. CUHYC, KOCUHYC, TAHT€HC U

KOTAHI'€HC YHCIIA.
OcCHOBHBIC TPUTOHOMETPUYECKHUE TOKAECTBA

®opmynel ipuBeeHus. opmyiibl cioxeHust. Dopmyiibl yaBoeHuss Qopmyivl nojo-

BUHHO20 Y2Ia.
IIpeoOpa3zoBanusi MPOCTEHIINX TPUTOHOMETPUYECKUX BbIPAKEHUM

[IpeoOpazoBaHue CyMMbl TPUTOHOMETPHUUECKHX (DYHKIMI B MNpPOU3BEICHUE U
MPOU3BEICHUSI B CYMMY. Bwipaosicenue mpucoHomMempuyeckux QyHKyuil uepe3 MmaHeeHc
NOJIOBUHHO20 AP2YMEHMA.

TpuroHomerpuyeckne ypaBHEeHHUsI 1 HEPABEHCTBA

[Ipocreiimue TPUTOHOMETPHUUECKHUE YpaBHEHUS. IlIpocmeuuiue
Mpu2oHoMempuyecKue HepageHcmad.

OOpaTrHble TpUroHOMeTpHMYecKHMe  (YHKUOMH. ApPKCHUHYC, apKKOCHHYC,
apKTaHT€HC.

Ilpakmuueckue 3anamus

PanuaHHbIN METOJ U3MEPEHHUS YTIIOB BPALLCHUS U CBA3b C IPALyCHOU MEPOM.

OCHOBHBIE TPUTOHOMETPUUECKUE TOKIAECTBA, POPMYIIBI CIIOKEHUSI, YIBOCHUSI,
npeoOpa3oBaHUE€  CyMMbl  TPUTOHOMETPUYECKUX  (PYHKIMH B  MPOU3BEACHUE,
npeoOpa3zoBaHue MPOU3BEACHUS TPUTOHOMETpUYEeCKuX (PyHKImil B cymmy. [lpocreitmue
TPUTOHOMETPUUECKHE YPABHEHUS U HEPABEHCTRA.

OOpatHbie TpUrOHOMETPUYECKUE (DYHKIINH: aApKCUHYC, apKKOCUHYC, apKTAaHTEeHC.

®YHKIIUU, UX CBOMCTBA U TPA®UKHA

@Oyuknuu. O6nacTh omnpeaesieHus W MHOXKECTBO 3HauyeHUM; Trpaduk (QyHKIUH,
nocTpoeHue rpadukoB GyHKIUN, 3aJaHHBIX PA3TUYHBIMUA CTIOCOOAMH.

CroiicTBa (pyHKuMU. MOHOTOHHOCTh, YETHOCTb, HEYETHOCTh, OTPAHUYCHHOCTD,
nepuoInIHOCTh. [IpoMexxyTku Bo3pacTanus M yObIBaHUS, HAMOOJIbIIIEE M HAUMCHbBIIIECE
3HAYEeHMs,  TOYKHM  OKCTpemyMa. ['paduueckas  HHTEpIpeTaIlus. [Tpumepsl

(yHKIHMOHATIBHBIX 3aBUCUMOCTEN B peajibHBIX MPOLIECCAX U ABJICHUAX. AprU(pMETHYECKre
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onmeparud  Hax  ¢yHkuusMud. CrhoxsHas  QyHkuus (kommnosunusi). [lonamue o
HenpepbvleHOCU PYHKYUU.

Oo6patnbie ¢yHkuuu. Obracme onpedeineHus u 00JACMb 3HAYEHUN O0OPAMHOLL
¢dyukyuu. I pagpux oopamnoti pynkyuu.
Crenennble, NoKa3aTejbHble, JorapupmMudeckne 1 TPUroHOMeTpUYecKue GPyHKIMU

OOpaTHble TPUTOHOMeTPUYEeCKHEe PYHKIMU

Onpenenenus QyHKIMM, UX CBONCTBA U TpadUKu.

[IpeoOpazoBanus rpadukoB. [lapamienbHblil epeHOC, CUMMETPHUS OTHOCHUTEIHHO
OCel KOOpAMHAT W CHMMETPUA OTHOCUTEJIBHO Hayajga KOOpPJAWMHAT, CHUMMETpUs
OTHOCHUTEJIBHO NMPSAMOM ¥ = X, PACTSDKEHHE U CKATUE BIOJIb OCEN KOOPAUHAT.

Ilpakmuueckue 3auamus

IIpuMmepsl 3aBUCHMOCTEH MEXIy INEPEMEHHBIMH B pPEAIbHBIX IIpOLECCAX U3
CMEeXHbIX guciumuimH. Omnpenenenue ¢yHkiuil. [locTtpoenne u 4yrteHue rpaduKoB
¢ynkumii. UccnepoBanue ¢yHkunu. CBOWCTBA JHMHEWMHOW, KBaJApPaTUYHOM, KyCOYHO-
JUHENHON M ApoOHO-nMHEeHOW (yHKuMil. HenmpepbiBHbIE M NepuoaUYEcKHe (DYHKIIHH.
CBoiicTBa M rpauKu CHUHYcCa, KOCUHYyCa, TaHI'€HCca U KoTaHreHca. OOpaTHble (PYHKIMH U
ux rpaduku. OOpaTHble TpUTrOHOMEeTpuueckne QyHkiuu. I[IpeoOpasoBanus rpaduka
dbynkuuu. ["apmonnyeckue konedbanus. [Ipuxnanneie 3agaum.

[TokazaTenbHble, JorapuPMUUIecKrue, TPUrOHOMETPUUYECKUE YPABHEHUS U
HepaseHcmea.

HAYAJIA MATEMATHYECKOI'O AHAJIU3A

ITocaenoBaTeILHOCTH. CnocoOn1 3aJaHus u CBOIICTBa YHCIIOBBIX
nocnenoBarenbHocTell. [lonamue o npedene nociedosamenvrocmu. Cyujecmeoganue
npeoena  MOHOMOHHOU  ocpaHudenHou  nociredosamenvhocmu.  CymMMHUpOBaHUE
nocyenoBaTeabHoCcTe. beckoHeyHO yObIBarolias reomMeTpuueckas Mporpeccusi U ee
cymma.

IpousBoanasi. IlonsTe o0 TPOM3BOAHOW (YHKIMU, €€ TEOMETPUUECKHH U
busnueckuil cmbici. YpaBHEHHE KacaTenbHOM K rpaduky ¢yHkuuu. [IpousBoanbie
CYMMBI, Pa3HOCTH, MpPOU3BEACHUs, 4YacTHbIC. [IpOM3BO/IHBIE OCHOBHBIX 3JIEMEHTAPHBIX

¢bynkuuid. [Ipumenenne nporu3BOAHON K UCCIAEAOBAHUIO (DYHKIIMI U MOCTPOCHUIO
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rpaduKkoB. Ilpouszsoonvie 0opamHol GyHKyuU u KOMROIUYUU PYHKYULL.

[Ipumepsl UCIIOJIB30BaHUS MPOU3BOJHOM JUIsl HAXO0KIEHUS HAWTYUIIEro peuieHus B
NPUKIAJHBIX 3a7adax. BTopas npou3BoaHasi, €€ reOMeTpUUECKUN U (PU3NYECKUN CMBICI.
HaxoxneHne ckopocTH JUIs poliecca, 3aJaHHOro (hOpMyJIoN U rpapuKoM.

IlepBooOpa3nass u uHTerpajn. IIpumeHeHue ONpeNerIeHHOr0 WHTerpana Uit
HaXOXXJICHUSl IUIOIIAQAM KpUBOJMHEWHON Tpanenuu. @Dopmyna Hrerotona-JleiibHuna.
[Tpumepsl IpUMEHEHUs UHTErpaia B (PU3UKE U TEOMETPHUH.

Ilpakmuueckue 3anamusn

YucnoBasi MOCIIENOBATEIBHOCTh, CIOCOOBI €€ 3aJaHusl, BBIYMCICHHUS WIECHOB
nocnenoBarenbHocTd.  [lpemen  mocnenoBaTenbHOCTH.  beckoHeyHO — yObIBaromiast
T€OMETPUYECKAsI IPOTPECCHSL.

[IpousBoaHas: MEXaHUYECKUN U T€OMETPUYECKUI CMBICI IPOU3BOJIHOM.

VYpaBHeHue  KkacarenbHOM B obOmem  Buzae. IlpaBunma u  dopmynbl
mugdepeHnrpoBanus, TadnMIa TPOU3BOAHBIX 3IeMEHTapHbIX (yHKuui. MccienoBanue
(GYyHKUMM C TIOMOLIBIO Npou3BOAHOM. HaxoxxaeHue HauOONbIIEr0, HAUMEHBIIETO
3HAYEHUS U SKCTPEMAIIbHBIX 3HAYEHUHN (YHKIINU.

WNurerpan u mnepBooOpazHas. Teopema Hprorona-JleiiOnuna. Ilpumenenue
MHTErpaJia K BBIYUCICHUIO (U3NYECKUX BETUYMH U TUIOMIAEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHussT W CHCTeMbl YypaBHeHWi#l. PanuoHanbHbBIE, UpPpaLUOHAIBHBIE,
NIOKAa3aTeJIbHbIE U TPUTOHOMETPUYECKNE YPABHEHUS U CUCTEMBI.

PaBHOCMIBHOCTE ypaBHEHH, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpHEMBbI MX penieHusl (pa3joKeHWEe Ha MHOMKUTEIHU, BBEICHHE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, IpapUueCKuil METON).

HepagencrBa. PaiinonanbsHele, MppaliuoHaJIbHbIE, TOKA3aTEIbHbIE U
mpuconomempuyeckue HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELLICHHUS.

Hcnoab3oBanue CBOMCTB U rpapuKoB (PYHKIMI NPH PELICHNH YPABHEHUN H
HepaBeHCTB. Merton wuHTepBanoB. WM3o0pakeHWe Ha KOOPAUMHATHOM  IJIOCKOCTH
MHO>KECTBA PELICHN YpaBHEHUI 1 HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CUCTEM.

Ilpuxnaonwvie 3a0auu
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[IprMeHeHne MaTeMaTHYECKUX METOIOB JIJISl PELIEHUS COAEPKATENbHBIX 3a1a4 U3
pa3IUYHbIX 00JaCTEl HAYKU U PAKTUKHU.

HNHuTtepnperanus pe3yibraTa, y4eT peaabHbIX OTPAaHUYEHUN.

Ilpakmuueckue 3anamus

Kophnu ypaBHeHuii. PaBHocriibHOCTE ypaBHEeHMIl. [IpeoOpa3oBanne ypaBHEHU.

OcHOBHBIE NIPHUEMBI PELIECHUS YPAaBHEHUH. PellleHne CUCTEM ypaBHEHHUI.

Hcnonb3oBanre CBOMCTB U IpauKOB HYHKIUHN JJIs1 PEIICHHUS YpaBHEHUN U
HEPABEHCTB.

KOMBHHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOATHOCTEM
DJIeMeHTbl KOMOUHATOPUKHU

OCHOBHBIC TOHATHS KOMOMHATOPUKH. 3aJadydl Ha MOJCYET YMCIIa pa3MEIICHUH,
NepeCcTaHOBOK, coueTaHuil. Pemienne 3amay Ha mepebop BapuanToB. Dopmyiia OHMHOMA
Hrrotona. CBoiicTBa OMHOMUHANBHBIX KO3 PuimenToB. Tpeyronbauk [lackais.

JJIeMEeHThI TEOPUHU BEPOSITHOCTEM

CoObiTHE, BEPOATHOCTH COOBITHS, CJIOKEHHUE U YMHOXEHUE BEPOATHOCTEH.
llousamue o wHezasucumocmu cobvimutl. Juckpemmuas CryuauHas 6eiudyuHd, 3aKOH ee
pacnpedenenus. Hucnosvie xapakmepucmuxku OUCKDEMHOU  CHYYAUHOU  BEeIUYUHDL.
llousamue o 3axone 6onbUILUX YUCE.

DJIeMeHThl MATEeMATHYEeCKOH CTATUCTUKH

[IpencraBienre JOaHHBIX  (TAOJUIBI, JUarpamMMbl, TpadUKH), ceHepalbHas
COBOKYNHOCM®b, 8blOOpKA, cpeldnee apughmemuueckoe, meouana. llonamue o 3adauax
MaAMemMamudeckol CmamucmuKu.

Pewenue npakxmuueckux 3a0ay ¢ npumeHenuem eposimHOCMHbLIX MEMOoO08.

Ilpakmuueckue 3anamus

Hctopus pa3BuTHSI KOMOMHATOPUKU, TEOPUU BEPOSTHOCTEH U CTATUCTUKH U 1754
pojib B  pa3IMUHBIX  cepax  dYeNIOBEUECKOW  Ku3HemesTenbHOCTH.  [IpaBuia
KoMOMHaTOpUKU. PelieHne KOMOWMHATOpPHBIX 3adad. PasMmemieHus, codeTaHus U
nepectaHoBkU. bunom Herotona u tpeyronshuk [lackans. [Ipuknagseie 3agayn.

Knaccuueckoe ormpeneneHne BEpOSTHOCTH, CBOMCTBA BEPOATHOCTEU, TeOpeMa O

cyMMe BepoaTHOCTeN. Beruncnenue BepositHocten. [Ipuknanusie 3anauun. [IpencraBnenue
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YUCJIOBBIX JaHHbIX. [ [pukiiagHbie 3a1a4n.
I'EOMETPUA
IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnonoxxeHne AByX NpsIMBIX B pocTpaHcTBe. [lapamiensHOCTs IpAMON
1 1ockocTy. [lapamtensHOCTh TIOCKOCTEN. [lepeHANKYISAPHOCTD NPSMON U IIJIOCKOCTH.
[IeprieHAUKYISAP U HAKIIOHHAA. YTOJ MEXIY MPSAMOM U IIIOCKOCTHIO. JIBYrpaHHBIA YTOJI.
Yron Mexay miocKocTAMH. llepneHauKyasspHOCTh ABYX MIIOCKOCTEM.

['eomeTpuyeckue mpeoOpa3oBaHUs MPOCTPAHCTBA: MapauUIeNbHBIA  TEPEHOC,
CUMMETPHS OTHOCUTENIBHO IMIOCKOCTH.

[lapannensHoe mnpoekTUpoBaHUE.  [l1owadb  OpmMOCOHANLHOU — NPOeKYuuU.
N300pakeHne NpoCTpaHCTBEHHBIX (UTYP.

MHoOrorpaHHuKH

Bepiunsl, pebpa, rpanu MHOTOrpaHHuka. Paseepmra. Muozoepanusie yenvi. Boiny-
K1ble MHo202panHuku. Teopema Jiinepa.

[Ipusma. Ipsamas u naxkronnaa npusma. [IpaBunsHas npusma. [apamienenunen.
Ky6.

[Inpamuna. [IpaBunbHasd nupamuaa. Y ceueHHas nupamuaa. Terpasup.

CummeTpuu B KyOe, B mapajuieienunesie, B Ipu3Me U MUpaMu/Ie.

Ceuenus ky0a, IPU3MbI U MUPAMHUIBI.

[Ipencrapiienue o MpaBUILHBIX MHOTOTPAHHUKAX (TETpadape, Kyoe, oKTasipe,
JOJIeKa’Ape U UKOCABPE).

Tes1a 1 MOBEPXHOCTH BpalllCHUA

Hunmuuap u konyc. YcedeHHbl konyc. OCHOBaHUE, BBICOTA, OOKOBAsi MOBEPXHOCTH,
oOpasytoias, pazseptka. OceBble CEUEHUs U CEUSHMUS, Mapajuie/IbHble OCHOBAHMIO.

[Tap u cdepa, ux ceuenns. KacarenpHas IOCKOCTh K cdepe.

HN3Mmepennst B reoMeTpuu

O6neM u ero uzmepenue. MuarterpanbHas hopmyna oobema.

dopMmynbl 00beMa KyOa, IPSIMOYTOJILHOTO TMapajuiefenumesa, Ipu3Mbl, IUIHH]IPA.
®opMmyiibl 00beMa TUPaMKIbl U KoHyca. DopMysibl M0 HOBEPXHOCTEN HUIUHAPA U

koHyca. Dopmysbl 00beMa 11apa U MmiIomaan chepsl.
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[Topo6ue Ten. OTHOIIEHMS MIIONIA/Iel MOBEPXHOCTEN U 00BEMOB MOJTOOHBIX TE.
KoopanHaTsl 1 BEKTOPBI

[IpssmoyronbHas (mekapToBa) cucTemMa KoopAuHAT B mpocTpanctBe. Dopmyna
PacCTOSTHUSI MEXAY ABYMSI TOUKaMU. Y paBHEHUS CPEPDI, nIOCKOCHU U NPAMOU.

Bekropel. Monyns Bekrtopa. PaBeHCTBO BekTOpoB. CIlIOXKEHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4MCio. Pa3mokeHue BEKTOpa IO HAIPABICHHUSAM. YTOJI MEXIY
nBymsi Bekrtopamu. IIpoekumss Bektopa Ha ock. KoopaumnHatel BekTopa. CkamsipHOE
IIPOU3BEICHUE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT UM BEKTOPOB IIPU PELICHHH MATEMaTUYECKUX U
IIPUKJIAIHBIX 33/]1a4.

Ilpakmuueckue 3anamus

[Ipu3Hakyu B3aMMHOIO PACIOJIOKEHUS MPAMBIX. YTOIJ MEXAy NpsAMbIMU. B3auMHoe
pAacHoIOKEHUE NPSIMBIX U IIJIOCKOCTEN. [IeprieHauKysip U HaKJIOHHAs K IUIOCKOCTU. YTOJI
MEXIY NOpPSIMOW M IUIOCKOCTBIO. Teopembl O B3aMMHOM pACIIOJIOKEHUU NPSAMOU U
IJIOCKOCTU. Teopema 0 Tpex NMepIeHINKYIIAPaAX.

[Ipyu3Haky U CBOMCTBA MAPAIUICIIBHBIX U NEPIECHIUKYIISPHBIX ITIOCKOCTEH.

PaccTostHue oT TOYKM 10 IIIOCKOCTH, OT OPSIMOM A0 ITIOCKOCTH, PACCTOSIHUE MEXKIY
MJIOCKOCTSIMH, MEXKIY CKPEIIUBAIONTUMUCS MPSIMBIMH, MEXTY MPOU3BOIBHBIMU (DUTYypaMu
B IIPOCTPAHCTBE.

[TapajutenibHOE TPOEKTUPOBAHUE U €r0  CBOWCTBA. Teopema o0 niowaou
OpPMO2OHANLHOU npoexyuu MHO20Y20NbHUKA. B3anmnoe PacCIIOJIOKEHHE
MIPOCTPAHCTBEHHBIX PUTYD.

Pa3nmuunbie Buapl MHOrorpaHHukoB. Mx wu3o0Opaxenus. CeueHusi, pa3BepTKU
MHOTOTpaHHUKOB. IDlmomane mnoBepXHOCTU. Buapl cUMMETpUM B IPOCTPAHCTBE.
CumMeTpus Te BpallleHusl © MHOTOTPaHHUKOB. Berduciienue miomasei 1 00beMOB.

Bekropsl. [leiicTBus ¢ BekTtopamu. JlekapTroBa cucteMa KOOPAUHAT B IPOCTPAHCTBE.

YpaBHeHUE OKpPYXKHOCTH, CGephl, IIOCKOCTH. PaccTosHue MEXIy TOYKaMH.
JIelicTBUS C BEKTOpaMHU, 33JaHHBIMU KoOpaAuHAaTaMu. CKaJspHOE IPOU3BEIECHUE BEKTOPOB.
BekTtopHoe ypaBHEHHE TIpSIMOM UM IUIOCKOCTH. [VICMoOJIb30BaHME BEKTOPOB P

JI0Ka3aTEIbCTBE TEOPEM CTEPEOMETPHUH.
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6. TEMATUYECKOE IINTAHUPOBAHUE

[Ipu peanuzanuu coaepkanusi 00IIe00pa30BaTENHHON YICOHON AUCIIUTUTHHBI

OV .04 «MaremaTtuka» yueOHasi Harpy3ka oOy4aromuxcsi COCTaBIISIET:

Buj yueOHoit padoThl

O0BeM B yacax

O6beM 00pa3oBaTeIbHOM MPOrpaMMBbl 297
B TOM 4mcJie:

TEOpPEeTUYECKOe 00yUeHNE 88
MIPaKTUYECKUE 3aHATUSA 195

1abopaTOpPHBIE 3aHITHUS

Y4COHBIM IIJIaHOM
HE TIPETYCMOTPEHBI

KOHCYJIbTallusA

y4€OHBIM TIJITAHOM
HE TIPETYCMOTPEHBI

CCMUHAPCKUC 3aHATUSA

2

IIpomeskyTouHas arrecTtanus B popme IK3aMeHa

(12)

7. TEMATUYECKHUM IIJIAH YYEFHOM JUCHUNJIAHBI

Bup yueoHoii padoTnl Bcero Pacnpenesienne TpyroemkocTu pasaesa (B
yacax) 1o BuaaM y4eOHoii padboThl
Aynuropubeie 3aHaTHs. ConepikaHue "acos ha IIpakTnyeckne | JIaboparopHbie
pasie Jlexknun
oOydeHus 3aHATHSA 3aHATHSA
Beenenue 2 2
Pasnen 1. Pa3zButre noHATHS O YKCIIE 10 4 6
Paznen 2. KopHhy, CTETIEHNH 24 8 16
aorapupmbl
Paznen 3. IlpsiMble U MJIOCKOCTH B 22 12 10
IPOCTPAHCTBE
Paznen 4. Kombunatopuka 12 4 8
Paznen 5. KoopauHatel 1 BEKTOPBI 19 6 13
Paznen 6. OCHOBBI TPUTOHOMETPHH 28 10 18
Paznen 7.@yHKIMYN U rpaduKu 28 8 20
Paznien 8. MHOTOTpaHHUKHU U KPYTJIble 30 6 24
Tena
Paznen 9. Hawana maTemaTuueckoro 33 8 25
aHanuza
Paznen 10. Hnarerpan. Ilpumenenue] 15 6 9
UHTETpaa.
Pazmen 11. DnemeHTsl  Teopuy 14 6 8
BEPOATHOCTE! M MaTeMaTUYECKOW|
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CTaTUCTHUKH

Paznen 12. YpaBHeHus U HepaBEHCTBA 23 8 15

Hroro

285 88 195 -

IIpome:kyTounas arrectauus B gopme 3xk3ameHna 36 yacon

Bcero

297

8. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOU JESTEJIBHOCTHU

OBYYAIOHIUXCSH
Conepxanue XapakTepuCcTHKA OCHOBHBIX BU/J0B Y4eOHOM JeATeJIbHOCTH 00y4al0IIHXCH
o0y4eHHUs (Ha YypoBHe y4eOHBIX 1elCTBHIi)
BBenenue O3HakoOMJIEHHE C POJIbI0 MATEMAaTUKH B HAyKe, TEXHUKE, SJKOHOMHUKE,

I/IH(l)OpMaLII/IOHHI)IX TCXHOJOI'usiaX U HpaKTquCKOﬁ ACATCIIbHOCTH.
O3HakoMJIEHHE C LIETSAMU U 331a4aMU U3y4eHHsI MaTeMaTUKU IIPU OCBOCHUU
npodeccuit CI10

AJI'EBPA

PazButne noHsaTus o
HHUCIIC

Brimmonnenue apudmMeTHueckux ACMCTBUNA HaJ YUCIIaMH, COYETast YCTHBIE U
MMCbMEHHBIC TTPUEMBI.

Haxoxaenue npuOIMKeHHbIX 3HAYSHU BETUYMH U TIOTPEITHOCTEN
BBIYHCIICHU (20COJIFOTHONM U OTHOCUTENILHOM ); CPABHEHUE YU CIIOBBIX
BbIpaxxeHHi. Haxoxxaenue ommbok B mpeoOpa3zoBaHUSIX U BBIUMCICHUSIX (OTHO-
CUTCSI KO BCEM ITYHKTaM IPOrPaMMBbI)

KopHu, crenenu, jiora-
pudMbI

O3HaKOMJIEHHE C IOHATHEM KOPHSI N-il CTENEHHU, CBOMCTBAMU PaJUKajOB U
IIPaBWJIaMU CPaBHEHHUS KOPHEH.

DopmyHpoBaHUE ONPEAECIEHUS KOPHS U CBOMCTB KOpHEU. Beruucienue u
CpaBHEHHE KOpHEH, BBITIOJIHEHUE IPUKKUIKY 3HaueHus: KopHs. [Ipeobpa3zoBanue
YHUCJIOBBIX U OYKBEHHBIX BBIPAXKEHHM, COIEPIKALIUX PAJUKAIIBI.

Beinonnenue pacuetoB no ¢popmysiaM, COAEPKALIUM pauKaibl, OCYIIECTBIS
HE0OXOMMBIE MOJCTAaHOBKHU U TIpeoOpa3zoBanus. OnpenernecHue
PaBHOCHUIIBHOCTH BBIPAXEHU € pasuKaiaMu. Pelenne uppanroHaibHbIX
YpaBHEHUM.

O3HaKOMJIEHHE C IOHATHEM CTENEHU C JEMCTBUTEIBHBIM IT0KA3aTEIEM.
HaxoxaeHnue 3HaueHU CTENEHH, UCTONb3Ys TP HEOOXOAUMOCTH
MHCTPYMEHTAJILHBIE CPEJICTBA.

3anucbIBaHUE KOPHS M-I CTENIEHU B BUJIE CTEIIEHU C IPOOHBIM MTOKA3aTeleM U
Hao000pOT.

DopMynMpOBaHKUE CBOUCTB CTENECHEN. BrIuncienue crenexen ¢
palMOHAIBHBIM [TOKA3aTENIEM, BBIITOJIHEHUE PUKUIKY 3HAYECHUSI CTETICHH,
CpPaBHEHUE CTEICHEN.

[TpeoOpa3zoBanre YMCIOBBIX U OYKBEHHBIX BBIPAXKEHH, COIEpIKALUX CTENEHH,
IIPUMEHSISI CBOMCTBA. PelieHne noka3aTelbHbIX ypaBHEHUM.

O3HakoOMJIEHHE C IPUMEHEHNEM KOPHEW U CTEIIEHEN MPU BBIYUCICHUN
CPEIHUX, JCJIICHUH OTPE3KA B «30JI0TOM CeYeHUM». Pellenne npukiiaHbx
3a/1a4 Ha CJIOKHBIE MPOIICHTHI

[TpeobpazoBanue anre-

BrimonHenune npeoOpa3oBaHHii BeIpaKeHUH, MpUMEHEHHE (POPMYIT, CBSI3aHHBIX

OpanuecKux CO CBOMCTBaMH cTeneHel u gorapudmon. Onpenenenne 006JacTi JOMyCTUMBIX
BBIPAKECHUI 3HaYeHUH JTorapuPpmMUUecKoro BelpaxeHus. Pemenue norapupmMuieckix
YpaBHEHUN
OCHOBBI TPUTTOHOMETPUN
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OCHOBHEBIE TOHATHUA

W3ydenue painaHHOTr0 METOAA U3MEPEHUS YIJIOB BPAILIEHUS U UX CBA3H C




rpaaycHoii Mmepoit. 300paxkeHue yrioB BpalieHHsl Ha OKPY>KHOCTH,
COOTHECEHHE BEJIMYMHBI YIJIa C €ro pacnoiaoxenuemM. GopMynnpoBanue
OIpeJIeIeHUu i TPUTOHOMETPUUYECKUX (DYHKIMIA AJIS1 YTIIOB TOBOPOTA U OCTPHIX
YTJIOB MPSIMOYTOJILHOTO TPEYTOJbHUKA M 00BSICHEHUE UX B3aUMOCBSI3U

OcHOBHBIE TPUTOHOME-
TPUUECKUE TOXKIECTBA

IIpuMeHeHnEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKACCTB I BBIYMCIICHUS
3HAYeHUH TPUTOHOMETPUUECKUX (DYHKIIMIA IO OJTHON M3 HUX

[TpeobpazoBanus mpo-
CTEHIINX
TPUTOHOMETPUUECKUX
BbIPAKEHUI

N3yuenne oCHOBHBIX (POPMyYJT TPUTOHOMETPUU: (POPMYJIBI CII0KEHUS,
yIIBOCHHUs, IPeoOpa30BaHMs CyMMbl TPUTOHOMETPHUECKUX (DYHKIMH B
IIPOU3BEICHUE U ITPOU3BEICHUS B CYMMY U IIPUMEHEHUE IIPU BBIUNCICHUU
3HAYEHUS] TPUTOHOMETPUYECKOTO BBIPAYKEHUS U YIIPOLICHUS €TO0.
O3HaKOMJIEHHE CO CBOMCTBAMU CUMMETPUU TOUYEK HA €AUHUYHON OKPYKHOCTH
Y IPUMEHEHUE UX JUIsl BbIBOJA (hOPMYJI IPUBEACHUS

[Ipocreiinue TpUroHo-
METpUYECKUE ypaBHe-
HUS U HepaseHcmea

Pemenue no ¢popmynam 1 TpPUroHOMETPUYECKOMY KPYT'y IPOCTEHIINX
TPUTOHOMETPUUYECKHUX YPAaBHEHUIA.

[TpumeHeHne 00X METOJOB PELICHNUs ypaBHEHUN (TIPUBEIEHUE K
JMHEHHOMY, KBaIpaTHOMY, METO/I Pa3JI0KEHUS HA MHOXKUTEIIH, 3aMEHbI
MIEPEMEHHO) NIPU PELIEHUH TPUTOHOMETPUUECKUX YPAaBHEHUM. Y MeHue
OTMEYaTh Ha Kpyre peleHus IPOCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB

Apkcunyc,
apKKOCHHYC,
apKTaHIe€HC Yucia

O3HaKOMJIEHHE C IOHITHEM OOPaTHBIX TPUTOHOMETPUUECKUX (PYHKIIH.
N3ydeHnue onpeneneHnii apKCUHyca, apKKOCHHYCa, apKTaHT'€HCa YncIa,
(bopmynHpoBaHUE UX, H300pakeHUE HA eIMHUIHON OKPYKHOCTH, IPUMEHEHHUE
IIPU PEIICHUH YPABHEHUN

®VYHKIIMU, X CBOMCTBA U TPA®UKU

DyHKINH.
Ilousarue o
HETPEPBIBHOCTH

byHKIIIN

O3HaKOMJIEHHE C IOHSITHEM IIEPEMEHHOM, IPUMEPaMU 3aBUCUMOCTEN MEXKY
[IEPEMEHHBIMH.

O3HakoMIICHHE C TIOHATHEM Tpaduka, onpeneneHnue MPUHAICKHOCTH TOUKH
rpaduxy ¢pyakuu. OnpezaeneHue no Gopmye npocTenield 3aBUCUMOCTH,
BUJA ee rpaduka. Belpaxkenue o popmyne oHON epeMeHHOM uepe3 Ipyrue.
O3HakomJieHHe ¢ onpezeneHrneM GyHKINHU, GOpMyITUpPOBaHHE €ro.
Haxoxxaenue o6nact onpeaenaeHus U 00J1acTH 3HaYeHUH QYHKIUU

CgoiicTBa (hyHKIMH.
I'padmueckas unTep-
npetauus. [Ipumepsr
(GyHKIIMOHAIBHBIX 3a-
BUCHMOCTEH B
peaJIbHBIX Ipoleccax u
SIBIICHUSAX

O3HakomJIeHHE ¢ TpUMepaMy (PyHKIIMOHAJIBHBIX 3aBUCUMOCTEH B peabHbIX
IIpOLIECCaX U3 CMEKHBIX TUCIMILIAH.

O3HaKOMJIEHHE € JOKA3aTEIbHBIMH PACCYXIEHUSAMH HEKOTOPBIX CBOMCTB
JUHEIHON U KBapaTUYHOU (YHKIUH, IPOBEIEHUE UCCIeA0BaHNs TMHEHHOMH,
KYCOYHO-JTUHEHHOMH, ApOOHO-TMHENHON 1 KBaIpaTUYHON (PyHKIIHIHA,
nocrpoenue ux rpaduxos. [loctpoenne u urenue rpadpukoB GyHKIUH.
HccnenoBanue GyHKIMH.

CocraBnenue BUA0B (pyHKINN IO JTaHHOMY YCJIOBHIO, PEIlIEHUE 3a7a4 Ha
JKCTPEMYM.

Brinonnenue npeoOpa3oBanuii rpadurika GyHKIMH

OO6parHble QyHKINH

Wzyuenue nonsmusa obpamuoii ¢pynxyuu, onpeaesieHue BUa U nocmpoenue
epaghuxa oopamuou hyHKyuu, Haxoxcoexue ee 00.1acmu onpeoeseHus u
obnacmu 3navenuil. IlpuMmeHeHrne CBOUCTB (PYHKIIUI P UCCIIEIOBAaHUH
YpaBHEHHH W PEIICHUH 3a/1a4 Ha dKcTpeMyM. O3HaKOMIIEHHE C TIOHSATHEM
CJIO’KHOW (DYHKIIMU

CreneHHBIE, ITOKA3a-
TeJbHbIE, IOTapupMu-
YECKHE U TPUTOHOME-
Tpuueckue QyHKIUH.
OO0patHble TPUTOHOME-
Tpuyeckue QyHKIHH

Brruucnenue 3naueHuii GyHKIMHA MO 3HaAUYCHUIO aprymeHTa. OnpeneneHue
M0JIOXKEHUS TOUKH Ha rpaduKe Mo ee KoopJAuHaTaM U Hao0OpoT.
Hcnonb3oBaHue CBOMCTB (DyHKIIHI /Ui CpaBHEHHS 3HAYSHUI CTETeHel 1
orapu(dmMoB.

ITocTpoeHne rpaMKOB CTEMEHHBIX U Jorapupmuyeckux GyHkuui. Pemenue
MOKAa3aTeIbHBIX U JOrapu(PMUUECKUX YpaBHEHUI U HEPABEHCTB MO U3BECTHBIM
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aJropuTMam.
O3HakoOMJICHUE C TIOHSITHEM HETPEPHIBHOW MEPUOANIECCKON (PYHKITUH,




(dopmynupoBaHuE CBOICTB CHHYCA U KOCHHYCA, TOCTPOCHHUE UX TPaPHUKOB.
O3HakoMJIEHHE C MOHATHEM T'apMOHHYECKUX KOJICOAHUH M NpUMepamu
TrapMOHUYECKHUX KOJeOaHUH I OMMCAHUS TPOLECCOB B (PU3HKE U APYTHX
o01acTaX 3HaHUS.

O3HaKkOMJICHHE C TIOHSATHEM pAa3pbIBHOH NEPUOJUYECKON (PYHKIUH,
(GopMynupoBaHUE CBOICTB TaHI€HCA U KOTAHT'€HCA, IOCTPOEHUE UX IPpaUuKOB.
[TpumeHeHne CBOMCTB (PYHKIUI IS CpaBHEHUS 3HAUYCHHH TPUTOHOME-
TPUUYECKUX (QYHKLUH, peLlICHUs] TPUTOHOMETPUYECKUX YPAaBHEHUI.
Ilocmpoenue epaguxos 06pammvlx MmpueoOHOMempU4ecKux QyHKyYul u
onpeoeieHue no epapurKam ux c8oUcms.

Beinonnenue npeodpazoBanus rpaguKkoB

ITocnenoBarenLHOCTH

O3HaKOMJICHHE C TIOHSATHEM YHCIOBOW MOCIEI0BATEIBHOCTH, CIIOCO0aMH ee
3aJ[aHUsl, BBIYUCICHUSMH €€ YICHOB.

O3HnaxomaeHue ¢ nouamuem npeoeia nociedosamenbrocmu. O3HAKOMIICHHUE C
BBIYUCIICHHEM CYMMbI O€CKOHEYHOTO YUCIIOBOTO PsiJia Ha TIpUMepe
BBIUMCIICHHSI CYMMBI OCCKOHEUHO YOBIBAIOIIEH reOMETPUIECKON TPOTPECCHH.
Penrenue 3amau Ha npuMeHeHUe GOPMYIIbI CyMMbI OECKOHEYHO YOBIBarOIICH
TEOMETPHYCCKOHN MPOTPECCHH

IIponsBoaHas u ee
MIPUMEHEHUE

O3HAaKOMJICHHE C TIOHSITHEM TTPOU3BOTHOM.

W3yuenne u GopMynupoBaHUE €€ MEXaHMYECKOTO U T€OMETPHUYECKOTO CMBICIIA,
M3YYEHHE AITOPUTMA BBIYUCIICHUS TPOU3BOTHON HA MPUMEPE BHIYUCICHUS
MTHOBEHHOUM CKOPOCTH U YTIIOBOTO Kod(h(pHIMEeHTa KacaTeIbHOM.

CocraBieHue ypaBHEHUs KacaTeIbHON B OOIIEM BH/IE.

YcBoenue npasui qudGepeHIpoBaHNUS, TAOIHIIBI IIPOW3BOIHBIX
3JIeMEHTapHBIX (PYHKIMA, TpUMeHeHue A AuddepeHunpoBanus GyHKINH,
COCTaBIJICHUS YPABHEHUS KacaTEIbHOM.

W3ydeHue TeopeM O CBSA3H CBOMCTB (DYHKIIUH U IPOU3BOIHOM, (HOpMYIHPOBKA
uX.

[TpoBeneHme ¢ MOMOIIBIO TPOU3BOTHON UCCIETOBAHUS (PYHKIIMH, 33 JaHHOU
bopmyIIoit.

YcTaHoBNeHUE CBS3U CBOMCTB (PYHKIIMU U IPOU3BOAHON MO UX rpaduKam.
[TpruMmeHeHre TPON3BOTHOM TS PEIICHUS 3379 Ha HaX0XKJICHUE HAHOOJIBIIIETO,
HAaUMEHBIIIETO 3HAUCHUS ¥ Ha HAaXOXJACHHUE HKCTpeMyMa

[TepBooOpaznas u
HHTETpaI

O3HakoMJIEHHE C TIOHATHEM MHTErpajia 1 nepBooOpa3Hoil.

N3yueHne mpaBuia BEIYMCIEHUS IepBO0Opa3HoOi 1 TeopemMbl HproToHa—

JleitOnuna.

Pemenue 3a1a4 Ha cBsI3b IEPBOOOPA3HON U €€ MPOU3BOIHOMN, BBIYUCIICHNE
nepBOOOPa3HOM Ui JaHHOW (DYHKIMH.

Pemenne 3ala4 Ha IPUMEHCHUC MHTETpajia JJIs1 BBIYUCIICHUS (1)I/ISI/I‘~IGCKI/IX
BEJIMYMH U IUIOLIAIEH

YPABHEHUMA 1 HEPABEHCTBA

YpaBHEHHUS U CUCTEMBI
ypaBHEHUH
HepasencrBa u
CHUCTEMBI HEPABEHCTB C
JBYMSI IIEPEMEHHBIMU

O3HaKOMJIEHHE C POCTEHIIMMH CBEJCHUSAMHU O KOPHSX alredpanyeckux
YPaBHEHUH, TOHATUSAMU UCCIENOBAHNS YPABHEHUN U CUCTEM YPABHEHUN.
N3y4eHne TeOpuu paBHOCWIBHOCTH YPaBHEHUN U €€ IPUMEHEHHS.
[ToBTOpEHME 3amKcH pelIeHusl CTaHIaPTHBIX YPaBHEHUN, IPUEMOB
npeoOpa30BaHus ypaBHEHUI Ui CBEIEHUS K CTaHAAPTHOMY YPaBHEHUIO.
Pemenue panioHanbHbIX, HPPALMOHATBHBIX, TOKA3aTENbHbBIX U
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonp3oBanne CBOMCTB U rpadUKoB (PYHKUUN AJIsl pelIeHUs] YpaBHEHHIA.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEIIECHUS CUCTEM.
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Pemenue ypaBHEHHI ¢ IPUMEHEHUEM BCEX MTPHEMOB (pa3ioKEHUS Ha
MHO>KHTEJIH, BBEJICHUS HOBBIX HEM3BECTHBIX, MTOJICTAHOBKH, IPapuuIecKoro
METO/1a).




Pemienue cuctem ypaBHEHHI ¢ IPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
O3HakomIIeHHE C OOIIMMH BOIIPOCAMH PEIICHNS HEPABEHCTB M NCTIOJIB30BaHNE
CBOWCTB ¥ IpauKOB (QYHKLUI NPH pelIeHHH HEepaBeHCTB. Pemenue
HEPaBEHCTB U CHCTEM HEPABEHCTB C MPHMEHEHNUEM PA3IINYHBIX CIIOCOOO0B.
[TpuMeHeHre MaTeMaTHUYECKUX METOJIOB JJIsl PEIICHUs COACPIKATEIbHBIX 3a/1a4
U3 Pa3IMYHbIX 00JacTel HAyKH U PaKTHKH. VIHTepnpeTnpoBaHue pe3ynbTaToB
C YUYETOM PEAIbHBIX OrPAHUYEHUN

DJIEMEHThl KOMBUHATOPUKU, TEOPMH BEPOSITHOCTEU U CTATUCTUKU
OcHoOBHbIE IOHATHSA W3yuenue nmpaBuia KOMOMHATOPUKHU M TPUMEHEHHE TIPU PEIICHUN
KOMOHHATOPUKH KOMOMHATOPHBIX 3a/1a4.

Pemenne kKOMOMHATOPHBIX 3aJad METOJOM Iepebopa W TIO TPABUITY
YMHOXKCHHUSI.

O3HaKOMIIEHHE C IOHSITUAMU KOM6I/IHaTOpI/IKI/II pasMCIICHUAMUA, COUCTAHUAMU,
nepecTaHOBKaMU H (hopMyJIamMu Ui UX BbrauciieHus. OObsCHEHHE U
npuMeHeHne (GopMyIT JUIS BEIYUCICHUS pa3MEIeH i, IePEeCTaHOBOK U
COYETaHUI MPH PEIICHUH 3a]1ay.

Osnakomienue ¢ OuHoMoM HeroToHa 1 TpeyronsHukoMm [lackans. Pemenue
IMPAKTUYCCKUX 3a/1a4 C UCITOJIb30BAHUCM MOHATHHI U IIpaBUJI KOM6I/IHaTOpI/IKI/I

DeMEHTEHI TCOPHUU

I/IsyquI/Ie KIIACCHYCCKOI'O OMMpCACICHNA BEPOATHOCTHU, CBOMCTB BCPOATHOCTH,

BEPOATHOCTEU TEOPEMBI O CYMME BEPOATHOCTEM.
PaccmoTrpenue npumepoB BEIYUCIIEHNS BEPOATHOCTEN. Pemenne 3anay Ha
BBIUMCIIEHHE BEPOSTHOCTEH COOBITUI

IIpencraBnenue O3HaKOMJIEHHE C IPEICTABICHUEM YHCIOBBIX IaHHBIX U X

JAHHBIX (TaOJHIIBI,
JarpaMMbl, Tpa(uKm)

XapaKTCPHUCTUKAMMU.
Pemenne MMPAKTUYCCKUX 3aaa4 Ha 06pa60TKy YHCJIOBBIX JAaHHBIX, BBIYHUCJIICHUC
HX XapaKTCPHUCTUK

['EOMETPUA

[Tpstmble M IIIOCKOCTH B
IPOCTPAHCTBE

@opMynHMpoOBKa U MPUBEACHHUE T0KA3ATENbCTB IPU3HAKOB B3aUMHOIO
PacIoJIOKEHUS IPSAMBIX U INIOCKOCTEN. Pacnio3HaBaHue Ha yepTexax u
MOZEJIAX Pa3INYHBIX CIIy4acB B3aUMHOIO PACIIONIOKEHUS IPSIMBIX U
IIJIOCKOCTEM, ApryMEHTUPOBAHHUE CBOUX CYKJIeHUNH. POPMYIMpPOBAHHE
OIPEETICHUH, IIPU3HAKOB U CBOMCTB ITapaJUICIbHBIX U IIEPIIECHIUKYIISAPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX YIJIOB.

BelnonHenne nocTpoeHus yrioB MEXKIY IPSIMBIMU, IIPSIMON U IJIOCKOCTBIO,
MEXKy INIOCKOCTSIMH 110 ONMCAHUIO U PACIIO3HABAHUE UX HA MOJIEIAX.
IIpuMeHeHre IPU3HAKOB U CBOMCTB PACIIOI0KEHUS IIPSMBIX U IUIOCKOCTEH IIpU
pEIlIeHnN 3a1ay.

N300pakeHre Ha pUCYHKaX U KOHCTPYHMPOBAHHUE Ha MOJIENISAX
MIEPIEHIUKYISIPOB U HAKJIIOHHBIX K INIOCKOCTH, IIPSMBIX, TapAJIEIbHBIX
IUIOCKOCTEH, YIIIOB MEXAY MPSMON U MIIOCKOCThIO U 000CHOBaHUE
IIOCTPOCHHS.

Pemenue 3an1a4y Ha BEIYMCIIEHNE TEOMETPUUECKUX BeNUUMH. CIIMCBIBaHNE
PacCTOSIHUS OT TOYKH JI0 TNIOCKOCTH, OT IMIPSIMOM J10 TUIOCKOCTH, MEXKITY
IIJIOCKOCTSIMU, MEXAY CKPELIUBAIOIIUMHUCS IIPSIMBIMU, MEKY IIPOU3BOJIBHBIMU
¢urypamu B npoctpaHcTse. PopMyIUpOBaHUE U T0Ka3bIBAHNE OCHOBHBIX
TEOPEM O PACCTOSIHUAX (TEOpPEM CYIIECTBOBaHMS, CBOWCTBA).

N300pakeHne Ha yepTexax U MOJIENIAX PACCTOSIHUA U 0OOCHOBAaHUE CBOMX
cyxaeHuil. OnpeneneHue U BEIUNCIEHUE PACCTOSIHUI B IPOCTPAHCTBE.
ITpumenenne hopmys ¥ TEOpeM IIIAHUMETPHHU ISl pEHICHUs 3a/1a4.
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O3HakOMJIEHHME C TOHATHEM MApaAJUIEIBLHOTO MPOEKTUPOBAHUS U €TO
cBoiicTBaMu. PopMynuposanue meopemul 0 niOWAOU OPMOSOHANbHOU
npoeKyuu MHO20y201bHUKA.

[TpumeHenne Teopun A1 000CHOBAHUS TOCTPOCHUIN M BHIUMCIICHUH.




ApryMeHTUpOBaHUE CBOUX CYXKIECHUN O B3aUMHOM PACIIONIOKEHUH
IIPOCTPAHCTBEHHBIX QUTyp

MHoOrorpaHHuKu

Onucanue 1 XapaKTepUCTHUKA Pa3INYHbIX BUJJOB MHOTOIPAaHHUKOB,
IIEPEYMCIICHUE UX DJIEMEHTOB U CBOWCTB.

N300pakeHre MHOTOIPaHHUKOB U BBIITOJHEHUE IOCTPOCHUS Ha U300paXKeHUAX
1 MOJEJIAX MHOTOI'PAHHUKOB.

Brruncnenue TMHENHBIX 2JIEMEHTOB U YIUVIOB B IIPOCTPAHCTBEHHBIX
KOH(HUTypanusx, apryMeHTUPOBAHUE CBOUX CYKACHUN. XapaKTepUCTUKA U
n300pakeHUe CeUEHUs, pa3eepmKu MHO20SPAHHUKOS, BBIYUCIICHNE TTOLaiel
IIOBEPXHOCTEH.

[TocTpoenne nmpocTelmux cedeHnit Kyoa, mpu3Mbl, mupaMusl. [I[pumenenue
(bakTOB U CBEJIEHUH U3 IUIAHUMETPHH.

O3HakoMJICHHE C BHJIAaMH CUMMETPHi B TPOCTPAHCTBE, OPMYIUPOBAHUE
OIIpeICNICHUN U CBOMCTB. XapaKTepUCTUKA CHMMETPHUH TEJ BPaLCHUs U
MHOI'OTPaHHUKOB.

[IpumeHeHne CBOMCTB CUMMETPHH NP peleHny 3a1ad. Mcrnonb3oBanue
NpUOOPETEHHBIX 3HAHUH JUTS UCCIIEAOBAHUS U MOJCIIMPOBAHMS HECIOKHBIX
3aj1ad.

N300paskeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIITOJIHEHHE PUCYHKOB IO
YCIIOBUSIM 3a7a4

Tena u moBepxHOCTH
BpALIEHUs

O3HakOMJIEHHE ¢ BUJAMH TEJl BpaLLEHUs, POPMYIUPOBAHUE UX ONPEACIICHUN U
CBOMCTB.

DopMyIMpOBaHUE TEOPEM O CEUYEHUH Il1apa MJIOCKOCThIO U INIOCKOCTH,
KacaTeJIbHOHU K cdepe.

XapakTepucTuka U n300pakeHre Tell BpallleHus1, UX pa3BEpPTKHU, CEUCHHUSI.
Pemienue 3a1a4 Ha MOCTPOEHUE CEYEHUH, BBIYUCICHUE ATIMH, PACCTOSHUM,
yriI0B, wiomaznei. IIposenenne noka3aTesbHbIX pacCyKACHUMN NPU PELLICHUU
3aj1ad.

[IpumeHeHne CBOMCTB CUMMETPHH NPU PELICHUH 3a/1a4 Ha TeJla BPalleHUs,
KOMOHMHAIIHIO TeTl.

N300paxeHne OCHOBHBIX KPYTJIBIX TEJ U BBIIOJIHEHNE PUCYHKA IO YCIOBUIO
3aJ1a4u

H3mepenus B
reoMeTpUH

O3HakoMJIeHHE C TIOHATHUAMH IO U 00beMa, aKCHOMaMH U CBOWCTBaMH.
Pemenue 3a1a4y Ha BbIYMCICHHE MJIOAAEH MIOCKUX QUTYP ¢ TPUMEHEHUEM
COOTBETCTBYIOLINX (OopMyI U (HaKTOB U3 IUTAHUMETpHUH. V3yueHne TeopeM o
BBIUMCIIEHUN 00EMOB IPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3a/1a4 Ha
npuMeHeHue (GopmMyll BbrauciaeHus: 00bemMoB. M3yuenue popmyn amns
BBIYHCIIEHUS IUIOIIAJIEH TOBEPXHOCTEW MHOTOTPAaHHUKOB U TEJ BPALECHUS.
O3HaKOMJIEHHE ¢ METOJIOM BBIYMCIIEHUS TUIOIIA U TTOBEPXHOCTH CPEpHI.
Pemenue 3ana4 Ha BBIYMCIEHHUE IUIOMIAAECH TOBEPXHOCTH ITPOCTPAHCTBEHHBIX
Tel

Koopnunarts! n
BEKTOPBI

O3HakoMJIEHUE C TTIOHATHEM BeKTOpa. M3yueHne 1ekapToOBON CUCTEMBI
KOOpAMHAT B IIPOCTPAHCTBE, TOCTPOECHUE I10 3aJaHHBIM KOOPAUHATAM TOYEK U
IJTOCKOCTEH, HAaXOXKJICHUE KOOpANHAT To4ueK. HaxoxkaeHne ypaBHEHUI
OKPYXHOCTH, c(pephl, TUIOCKOCTH. BrIurciieHue pacCTOSHUA MEXIy TOUKAMHU.
N3ydeHue CBOMCTB BEKTOPHBIX BEIMYWH, TPABUII PA3JIOAKEHUSI BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, MPABUII HAXO0XKAECHUS KOOPAMHAT BEKTOPA B
MPOCTPAHCTBE, MPABUJI AEHCTBUIN C BEKTOPaMH, 3aJJaHHBIMU KOOPJIMHATAMHU.
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[IpuMeHeHne TEOpUH NIPU PEUICHUH 3a/1a4 Ha JCHCTBHS C BEKTOPAMH.
W3y4eHne CKaasIpHOTO IPOU3BEIECHUS BEKTOPOB, BEKTOPHOTO YPABHECHHUS
IIPSIMOM U INIOCKOCTU. [IpMeHeHne TeopuH Npyu peleHnH 3a1a4 Ha JCUCTBUSA C
BEKTOPAaMH, KOOPIUHATHBINA METOJI, IPUMEHEHNUE BEKTOPOB Il BBIYUCIICHUS
BEJIMYMH YIJIOB U paccTOsIHUM. O3HAKOMIIEHHUE C JOKA3aTEIbCTBAMU TEOPEM
CTEPEOMETPUHU O B3AUMHOM PACIIOJIOKEHUU IIPSIMBIX U IUIOCKOCTEH €
UCIIOJIb30BAaHUEM BEKTOPOB

9. YYHEBHO-METOAUYECKOE N MATEPUAJIBHO-TEXHUYECKOE

OBECIEYEHUE ITPOI'PAMMBI YUEBHOM JUCIHUILIUHBI OV 1.04
«MATEMATHUKA»

Onucanue MaTepuaIbHO-TEXHHYECKOI 0a3bl, HEOOXOAMMOM JIJIs1 OCYIIECTBICHUS

00pa3oBaTeIILHOTO MpoIiecca

HanmeHnoBaHne nmoMenieHni i PoBeeHUN Bcex |[Anpec (MeCTOMOJI0KEeHHE) TIOMelleHH i

BU/10B 115
Y4eOHOil 1eiTeJIbHOCTH, MPeIyCMOTPEeHHOH Y4eOHbIM [IPOBeIeHUsI BCeX BUAOB YUeOHO
JIAHOM, B
Ne I/ [TOM 4HcJIe TOMEIeHHu s JJI1 CaMOCTOSITe IbHOH [1eATeJIbHOCTH, NPeyCMOTPEHHOM
padoThIl, ¢ y4eOHbIM
YKa3aHUEM NepeyHsi OCHOBHOI0 000py10BaHUs, MIaHOM (B cJIy4yae peaju3anuu
yueOHO-
HATJISITHBIX TOCOOUI M UCII0JIB3YeMOTr 0 00pa3oBaTe/IbHOI NPOrpaMMbl B
[POrpaMMHOr0 ceTeBoOii popme
o0ecrieyeHust [10NOJTHUTEIBHO YKA3bIBAETCH
HAMMEHOBaHUe
OpPraHu3alu, ¢ KOTOPOIi 3aK/II0YeH
10roBoOp)
KaOuner marematuku: yueOHas ayqUTOPHS IS 414042, r. ActpaxaHs,
MPOBEACHUS 3aHATUM BCEX BUJOB, B TOM YMHCIIE yi1. MaructpanbsHas, 18
IPYIIOBBIX U UHAUBUYAIbHBIX KOHCybTauil,| Aynuropus Ne 311

TEKYILIETro KOHTPOJIS ¥ MPOMEKYTOUHOM aTTecTallu
VuebHas nocka

Pabouee mecTo npenogaBarens

KommiexT yueOHo# meGenu Ha 25 oOyuaronuxcst
Y4eOHo-HarsIHbIe TOCOOus

[IepenocHOM MyIbTUMEIUNHBIN KOMIUIEKT

JocTyn kK MH(pOPMaIMOHHO-TEIEKOMMYHHKAIIMOHHOMN
cetu «MlHTEpHET

1 7-Zip GNU OTKpBITOE JIHILEH3MOHHOE COTJallleHHe

GNU General Public License. Office 365 Al
AKaI[eMI/I‘-ICCKaH IHoAIMcCKa.

Adobe Acrobat Reader DC. OTkpbITOC TUIIEH3MOHHOE
cornamenue GNU General Public License

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

Apache Open Office. Apache license 2.0 Google
Chrome becnatHoe nporpaMmMHOe obecrieueHue.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.




DneKkTpoHHass OMOIMOTEYHAS CUCTEMa «AKaJICMUsD».

[TomerneHue a1 CaMOCTOSATENHHON pabOThHI

Kommiext yue6HON Mebenu Ha 25 o0yyaromuxcs

414042, r. ActpaxaHb,
yi1. MaructpanbHas, 18
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KomneroTepst — 3 mit. Aynutopus Ne 112

JocTtyn k HHPOPMAITMOHHO-TETIEKOMMYHUKAIIHOHHOM
cetu «MIHTEpHET»
7-Zip GNU OTKpbITOE JTUIIEH3NOHHOE COTJIallleHUe

GNU General Public License. Office 365 Al
AKa,Z[eMI/I‘IeCKaH IIOAITMCKaA.

Adobe Acrobat Reader DC. OTKpbITOE JTUIIEH3HOHHOE
cornamenne GNU General Public License

Internet Explorer. [IpenocraBnsercs B pamkax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome becrutatHoe mporpaMmMHOe oOecIieueHue.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.
QHGKTpOHHa}I OuOIMoTEUYHAs CHCTEMA «AKaL[eMI/I}I».

[Tomerienue asisi CaMOCTOSATENHHOM pabOThHI 414042, r. ActpaxaHns,
KommiekT yae6HO#M Mebenun Ha 25 o0ydaromuxcs yi1. MaructpanbHas, 18
KomneroTepst — 2 mit. Ayautopus Ne 308

Joctyn Kk HHPOPMAITHOHHO-TEIICKOMMYHHUKAITHOHHOM
cetu «HTEpHET»
7-Zip GNU OTKpbITOE JTUIEH3NOHHOE COTJIAIlIeHUEe

GNU General Public License. Office 365 Al
AKaneMqucxaﬂ IIOAITMCKA.

Adobe Acrobat Reader DC. OTkpbITO€E JUIIEH3UOHHOE
cornamenne GNU General Public License

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

Apache Open Office. Apache license 2.0 Google
Chrome becnnaTHoe nporpamMmmHoe obecrieyeHue.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.
3J'ICKTpOHHa$I OuOIIMoTEUYHAs CHCTEMA «AKaI[eMI/ISI».

10. PEKOMEHIAYEMASA JIMTEPATYPA

Jliis1 o0yuarommxcst

a) OCHOBHas yueOHas quTeparypa:

1. Anmumos LII. A. u ap. Maremartuka: anredpa 1 Hadyajla MAaTEMaTUYECKOTO aHaJn3a,
reoMeTpusi. AnreOpa W Hayalla MaTeMaTH4ecKoro aHanusza (0a30BbId M YIIIyOJEHHBIN
ypoBHH).10—11 kmaccsl. — M., 2017.

2. Artanacsa JI. C., byry3oB B. ®@., Kagomiies C. b. u np. Maremaruka: anredbpa u

Hayajia MaTeMaTuyeckoro ananusa. ['eomerpusi. ['eomerpust (60a30BbIit U yriryOJIeHHBIN
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ypoBHH). 10—11 xiaccel. — M., 2017.
3. Maremaruxka, ['puropseB B.I1., Cabyposa T.H.. 1-oe uznanue,2016r

Dnekrp.Bepeus hitps://academia-moscow.ru/reader/?id=173664

4. Maremaruka. bammakoB M.M..10-e wuznanue.2015 r DOnektp. Bepcum

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

0) momoHUTENbHAS yueOHas TUTepaTypa:

1. bammmakoB M.W. Marematuka: yaeOHUK JJIs1 CTYI. YUIPEXKACHUH cpel. mpod.
obpazoBanms. — M., 2015.

2. bammakoB M. . MatemaTtuka. CO0pHUK 3a/1a4 PO UIEHON HAPABICHHOCTH:
yue0. mocodue it CTy/l. yUpexkIeHuit cpell. mpod. oopazoBanus. — M., 2015.

3. bammakoB M.U. MaTtemaTtuka. 3agaqauk: y4ue0. mocooue sl CTYI. yIPEeKICHHMA
cpea. npod. oopazoBanus. — M., 2015.

B) MepeUyeHb yUeOHO-METOAUYECKOTO 00ECIEUEHUSI:

1. Y4eOHO-METOIUYECKOE IMOCOOME IO BBIMOJHEHUIO MNPAKTUYECKUX padoT To
yueOHot  mucrumumHe  OVY][.04  «Marematuka» 1o  npodeccuu  CpeaHero
npodeccuonansHoro odpazosanus 43.01.09 «IloBap, kKoHIUTEPY»

') UIHTEPHET-PECYPCHI:

1.  www.fcior.edu.ru (MupopmaroHHbie, TPEHUPOBOYHBIC U KOHTPOJIbHBIC

MaTepualbl).

2. www.school-collection.edu.ru (Equnas koymiekiuu mudpoBbIx

00pa3oBaTesbHBIX PECYPCOB).

Jliist npenogaBaresieit

1. ®enepanpHbiii 3akoH OT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
Oenepauuny.

2. Tlpukaz MunucrepctBa oOpa3zoBanus U Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPXKACHUU (PeiepalIbHOTO TOCYIapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa CPEIHEro
(moJiHOT0) 00IIIETO 0OPa30BAHUSI.

3. Ilpukaz MunucrepctBa oOpa3zoBanus U Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHun wu3MeHeHud B Ilpuka3 MunuctepcTBa 00pa3oBaHMsi U Hayku Poccuiickoi

®enepanuu ot 17.05.2012 Ne 413 «*“O06 yTBepx)aeHNH ¢eaepaibHOTO ToCyapCTBEHHOTO
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00pa30BaTENBLHOIO CTaHAAPTA CPpeHETrO (TMTOJTHOTO) 0011IeT0 00pa3oBaHUT Y.

4. Tlucemo J[lemapTramMeHTa TOCYAapCTBEHHOW MOJMTUKU B cdepe NOATOTOBKHU
pabounx kaapoB u JAI1O Munucrtepcta oOpazoBanus u Hayku PD ot 17.03.2015 Ne 06-
259 «Pexomenmanuy TO OpraHM3allM MOJYYEHHUs CpeaHero obmiero oOpa3oBaHHs B
npenenax OCBOCHHUS 00pa3oBaTENbHBIX MPOTPAMM  CPEIHEr0 MPOQECCHOHATBLHOTO
oOpa3oBaHuss Ha ©0a3e OCHOBHOTO o0OIIero oOpa3oBaHUA C Y4YETOM TpeOOBaHMIA
denepalibHbIX  TOCYJApCTBEHHBIX  00pa30BATENbHBIX CTAaHAAPTOB U MOJy4aeMoOu
npoeccuu WM CHeHaTbHOCTH CPEeTHEro MPo(hecCHOHATFHOTO 00pa30BaHUs.

5. IlpumepnHas ocHOBHasi o0Opa3oBaTelbHas IMporpamMMmMa CpEIHEro OOIIero
oOpazoBaHusi, 0J00peHHass  pemieHueM  (denepasbHOro  y4eOHO-METOANYECKOTO
o0beuHEeHus 1o obmiemMy 00pazoBaHuto (mpoToko oT 28 utoHs 2016r. No2/16-3)

6. bammakoB M. W. MaremaTuka: KH. JiJIs TIperioaBarelis: METo I, mocooue. — M.,

2014

7. bammvakoB M. U., Ilpiranos I.1. Metoandeckoe mocobue A1t IOATOTOBKH K

EI'D. — M., 2013.

11. OCOBEHHOCTHU OPTAHU3AIIUU OBYYEHMUS 11O YUYEBHOHN
JAUCHUTIJIMHE JJIsd UHBAJINJAOB U JIUL C OTPAHUYEHHBIMU
BO3MOXHOCTAMMU 310POBbA
Jlyist oOydaromuxcs U3 yucia MHBATUAOB U JIUI] C OTPAHUYCHHBIMU BO3MOKHOCTSMHU
3I0POBbSl HA OCHOBAaHWU MHUCHMEHHOIO 3asBJICHUS y4ueOHasi AUCHUIIIMHA «MaTeMaTuka
peanu3yeTcsi ¢ y4eToM OCOOCHHOCTEH TMCUXO(PU3NYECKOTO PA3BUTHS, WHIUBUIYATbHBIX

BO3MOXKHOCTEH U COCTOSIHUS 3I0POBbS (J1ajiee — MHAUBUIYaTIbHBIX OCOOEHHOCTEN).

12. KOHTPOJIb U OHEHKA PE3YJIBTATOB OCBOEHUA

YYEBHOU JUCIIUIIJIMHbI
Pe3ysbTaThl 00y4yeHus Kpurepuu ouenku MeToabl OLIEHKHU

B pesynbprare 0CBOCHMS NUCLUILUIMHBI Onenka «OTIMYHO»: OTBETHI HA Onenka
00yJaromuncs 10JKEeH 3HATh: IIOCTAaBJICHHBIE BOIIPOCHI U3JIArat0TCs NEeATEIbHOCTH

0 MAaTeMAaTHKe KaK YaCTH MUPOBOM | JIOTMYHO, ITOCJIEN0BATEIBHO U HE o0yJaromuxcs npu
KYJIBTYpPbl U MECTE MATEMATUKHU B TPeOYIOT JOMOIHUTENBHBIX MOSCHEHUH. | BHIIOJHEHUU U
COBpEMEHHOM nuBHUIn3aluu, cnocodax | IlomHo packpbiBatoTCA MPUUUHHO- 3allnTe
OIMCaHUs SBJICHUN PEaJbHOIO MUPA HA | CICACTBEHHBIC CBA3H MEXKIY pe3yabTaTOB
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MaTEMAaTHYECKOM SI3BIKC;

- 0 MaTeMaTHYECKUX MOHATHUIX KaK
BXKHECHIIINX MaTEeMaTUYCCKHUX
MOJICIISIX, TTO3BOJISIONINX OIMCHIBATDL U
M3y4aTh pa3HbIC MPOIECCHI U SBJICHUS;
- BO3MOKHOCTH aKCHOMATHYECKOTO
MOCTPOCHHUS MAaTEMAaTUYCCKUX TCOPHH;
- METOZBI JOKA3aTEILCTB U
QITOPUTMOB PEIICHUS, KaK UX
MIPUMEHSTH, TIPOBOIUTH TIOKA3aTEIbHbBIE
paccyxJIieH!s B X0JI¢ PEIICHHMS 3a/1aY;

- MIPUEMBI PEIICHHS PAIlHOHATBHBIX
Y UpPAIMOHAIBHBIX, TIOKa3aTeIbHBIX,
CTCIICHHBIX, TPUTOHOMETPHUUECKHX
ypaBHEHUH ¥ HEPABEHCTB, UX CHCTEM;

- KaK HCIIOJIb30BaTh F'OTOBBIC
KOMIIBIOTEPHBIE IPOTrPaMMBbl, B TOM
YyuUCIIe IS IOMCKa IyTH pelIeHus U
WJUTIOCTPALIMU PEIICHUS YPaBHEHU I

Y HEPABEHCTB;

- 00 OCHOBHEBIX ITOHITUSIX
MaTEeMaTHYECKOr0 aHalIM3a U UX
CBOMCTBAX, XapaKTepHU30BaTh
noBesicHue QYHKITUH, UCITOJIb30BaTh
MOJIYYCHHBIC 3HAHUS ISl ONTMCAHUS

Y aHaJIU3a peajbHbIX 3aBUCUMOCTEH;

- OCHOBHbIE ITOHATHUSA O INIOCKHUX U
NPOCTPAHCTBEHHBIX T€OMETPUICCKHX
(durypax, uX OCHOBHBIX CBOMCTBaX;

- reoMeTpHUYECKUe (PUTYphI HA
YepTeKax, MOACISIX U B PeabHOM MHUPE;
MPUMEHSATh U3yUYCHHBIC CBOMCTBA
TCOMETPHUYCECKUX PUryp ¥ Gopmyst ist
peILICHHS TEOMETPHUYCCKHX 3a/1a4 U
3aj1a4 ¢ MPAKTUIECKUM COJICPIKAHUEM;

- 0 TMpoleccax v SBJICHHSX,
HUMEIOIINX BEPOSTHOCTHBIN XapakTep,
CTaTHCTUYCCKUX 3aKOHOMEPHOCTSX B
peasIbHOM MHPE, OCHOBHBIX TTOHSTHSAX
9JIEMEHTAPHOI TEOPHH BEPOSITHOCTEH;
HAXOJIUTh U OLICHUBATH BEPOSITHOCTH
HACTYIUICHHUS COOBITHI B TPOCTEHIINX
MPAKTHYECKUX CUTYAIUSX ¥ OCHOBHBIC
XapaKTePUCTHKH CIyYaiHBIX BEJTUYHH;
- HCIIOIb30BaTh TOTOBEIC
KOMITHIOTEPHBIE TPOTPAMMBI

P PELLICHUH 3a/1a4.

B pesynbraTe 0CBOGHUS JUCLUILUINHBI
o0y4aromuiics 10JKEH YMeTh:

- CaMOCTOSITEIBbHO ONPENEIIATh LIEIH
NEeSITETbHOCTH ¥ COCTABIISATH TUIAHBI
JEeATENIbHOCTU; CAMOCTOSITEIBHO

SIBJICHUSIMHU U COOBITHSIMH. [[enmaroTcs
000CHOBAHHBIE BLEIBOJIBI.
JIeMOHCTpHPYIOTCSI TITyOOKHE

3HAHWS MaTEMaTHKU, BIaJICHUE
MaTeMaTUYECKUMH TEPMUHAMU U
MIOHSATHSAMH.

OneHka «XopoIioy»: OTBEThI HA
[OCTABJIEHHBIE BOITPOCHI U3JIarar0TCs
CHUCTEMaTU3UPOBAHO U
nocaenoBarenbHo. Mcnosb3yrores
OCHOBHBIEC MaTeMaTHYECCKHE ITOHITHS,
TEOPEMBbI, aKCUOMBI, CBOMCTBA, HO B
HEJIOCTaTOYHOM o0BbeMe. MaTepuai
W3J1aracTcsl YBEPEHHO.
JleMOHCTpHUpYyETCS yMEHUE
aHaJIM3UPOBATh MaTepPHal, OJJHAKO HE
BCE BBIBOJbI HOCSAT
apryMEHTUPOBAHHBIN U TOKa3aTeJIbHbIN
xapakrep. Mcnonb3yercs
MaTteMaTh4yecKas TEPMHUHOJIOTHUS B PEUH.
OrneHka «Y JOBIETBOPUTETHLHO:
JIOMYCKalOTCsA HAPYILLICHUS B
MOCJIEIOBATCILHOCTH HU3JI0KCHUS.
HMmMmeroTcs TOJIBKO OCHOBEI 3HAHUH.
JIeMOHCTpUPYIOTCS TOBEPXHOCTHBIE
3HaHUs BOIIPOCA, C TPYAOM pELIAtOTCA
KOHKpeTHbIE 3a1auu. Mmerorces
3aTPy/AHEHUS C BBIBOJIAMHM.
HenocraTrounoe BnageHune
MaTeMaTUYECKON TEPMUHOJIOTUEN.
Onenka «HeynoBiIeTBOPUTETEHOY:
Marepuan uznaraercs
HETOCJIeI0BaTEILHO, COMBUHMBO, HE
MPEACTABIISIET ONPEACICHHOW CUCTEMBI
3HaHWH 110 gucruIuimHe. He
MIPOBOJUTCS aHANIN3. BBIBOIBI
OTCYTCTBYIOT. OTBETHI Ha
JOTIOJTHUTENbHBIE BOIIPOCHI
oTCyTCTBYIOT. He3Hanue
TEPMUHOJIOTHH.

MPAKTUYECKHUX,
MPaKTUYECKHX,
71a00paTOPHBIX
3aHATHH,
BBITIOJITHCHHH
JIOMAIIHUX padoT,
orpoca,
pe3yIbTaToOB
BHEAYAUTOPHOMN
CaMOCTOSTEIIbHOM
paboThI
obOyyJaronuxcs,
KOHTPOJIbHBIX
paboT U Apyrux
BUJIOB TEKYIIIETO
KOHTPOJIA.

Onenka
JeSTEIbHOCTH
00yJaromuxcst npu
BBITIOJTHEHUH U

3aIUTE
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OCYIIECTBIISATH, KOHTPOJIUPOBATH U
KOPPEKTHUPOBATH JESITEIbHOCTD;
UCIIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI
TS TOCTHOKEHHUS TIOCTABJICHHBIX T[eTIeiH
Y peasiu3allii JIAHOB IS TEIbHOCTH;
BBIOUPATH YCICIIHBIC CTPATCTHH B
Pa3ITUYHBIX CHUTYAIHSIX; - TPOAYKTHBHO
00II1aThCS ¥ B3aUMO/ICHCTBOBATD B
IPOIIECCE COBMECTHOM eI TEIbHOCTH,
YUYUTBIBATH MMO3UIHH JIPYTUX
YYaCTHHKOB JICATEIHHOCTH,

3¢ deKkTUBHO pa3penarh KOHOIUKTHI; -
HPOSIBISITH TOTOBHOCTD U

CIIOCOOHOCTBH K CAMOCTOSTEIHLHON
UH(GOPMALHOHHO-T03HABATEIHHOM
JACATCIIbHOCTH, BKJITOYas YMCHI/IG
OPHEHTHUPOBATHCS B PA3IMYHBIX
UCTOYHUKAX UH(pOpMaLuu,
KPUTHYECKH OLIEHUBATH U
UHTEPIPETHPOBATH HHPOPMAITHIO,
HOJTY4aeMYyI0 U3 Pa3THYHBIX
HCTOYHHUKOB; - 0pFaHH3OBI)IBaTI) CBOIO
M03HABATENIbHYIO, Y4eOHO-
UCCIICIOBATEIbCKYIO U MPOCKTHYIO
JESATEIBHOCTD, - Pa3peliaTh Mpo0IeMbI
U CaAaMOCTOATCIBbHO UCKATh MCTOIbI
pelIeHHS TPAKTHYESCKHX 3a/1a4,
HpI/IMeHﬂTI) pa3J'II/I'-IHI)Ie METOAbI
[TO3HAHUS,;

- ICHO, JIOTUYHO U TOYHO H3JIaraTb
CBOIO TOUKY 3pEHHsI, UCIIOIb30BATh
AZICKBATHBIC A3BIKOBBIC CPEACTBA, -
OCO3HABAaTh COBEPILIAEMBIE ICHCTBUS
Y MBICJIUTENbHBIE TPOLECCHI, UX
pe3ysabTaThl U OCHOBAHUS, IPAHUIIBI
CBO€T'O 3HAHHU U HE3HAHUA,
OCYILECTBIISATh TOCTAHOBKY HOBBIX
IMMO3HAaBaTCJIbHBIX 3a/a4 U CPEACTB
JUIS UX JOCTHXKEHHMS; - UCKATh U
NPUHUMATh pELIECHN,

IMPOSABJIATH COO6p33HTeJ'H)HOCTI) u
UHTYHIIHIO, Pa3BUTOCTb
POCTPAHCTBEHHBIX MPEICTABICHUN;
CIIOCOOHOCThH BOCTIPUHUMATDH KPacoTy
¥ TapMOHMIO MUDA.

pe3yIbTaTOB
pe3yIbTaToOB
MPAKTUIECKIX
3aHATHH,
BBITIOJTHEHUH
JIOMAIIHUX padboT
orpoca,
KOHTPOJIbHBIX
pabot u apyrux
BUJIOB TEKYIIIETO
KOHTPOJIA.

2

29




	a1f694e30a0418dc44008a021f72f6ce6e76f4a390ca8830f6c213733441c56a.pdf
	a1f694e30a0418dc44008a021f72f6ce6e76f4a390ca8830f6c213733441c56a.pdf
	a1f694e30a0418dc44008a021f72f6ce6e76f4a390ca8830f6c213733441c56a.pdf

