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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma o6mieoOpazoBarenbHOl yueOHOM mucuuminael OV [1.04
«Marematrnka» npenHasHaueHa g u3yudeHus wMarematukun B IIY  AT'ACY, npu
peanu3anyu 00pa3oBaTEeIbHOM MPOrpaMMbl CPEIHEro 00IIero oOpa3oBaHUsl B IMpeaesiax
OCBOCHHSI OCHOBHOHW TMpodecCuoHabHON obOpaszoBatenbHol mporpammbel CITO (OITOIT
CIIO) mno mnpodeccun 43.01.09 IloBap, koHguTep Ha 0aze OCHOBHOTO OOIIETO
00pa3oBaHUs.

PaGouas mporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpegHero oo61Iero
o0pa3oBaHUsl, MPEABABISEMBIX K CTPYKTYpE, COJEPKAHUIO W pE3yJbTaTaM OCBOCHHUS
yueoHoi aucuurmiuabel OY][.04 «MaTteMmatrka», B COOTBETCTBUM ¢ PexoMeHmanusMu mno
OpraHu3allMi TOJY4YeHUs CpeaHero oOmero oOpa3oBaHUs B IMIpejeliax OCBOCHHS
o0pa3oBaTeNbHBIX MPOTpaMM CpeaHero mnpodeccuoHaabHOro oOpa3oBaHus Ha 0ase
OCHOBHOT'O 00111eT0 00pa30BaHus ¢ y4eTOM TpeOOoBaHUM (PeAaepaibHBIX TOCYIapCTBEHHBIX
o0pa3oBaTeNbHbIX CTAaHJAPTOB.

Conepxanue nporpammbl OY][.04 «MaremaTuka) HaIpaBlIEHO Ha JOCTHUKEHUE
CIEAYIOIINX LeJIeH:

. obecriecueHue  COPMUPOBAHHOCTH  TPEJACTABICHUA O  COIMAJIBHBIX,
KYJbTYPHBIX U UCTOPUYECKUX (PAKTOpPaX CTAHOBJICHUSI MATEMATUKHU;

. obecrnieueHue CHOPMUPOBAHHOCTH JIOTMUECKOTO, aJITOPUTMHUUYECKOTO U
MaTeMaTU4E€CKOr0 MBIIIJICHNUS,

. obecrnieueHue cHOPMUPOBAHHOCTH YMEHHUUM MPUMEHSTH MOJYyYCHHBIC 3HAHUS
IIPU PEIICHUH PA3IUYHBIX 3a/a4;

. obecrnieueHrue chHOPMUPOBAHHOCTH TPEACTABICHUNA O MaTeMaTHUKE KaK 4acTH
00111eUeIOBEYECKON KYJIbTYPhl, YHUBEPCATBLHOM SI3bIKE HAYKH, IMO3BOJISIIONIEM OINUCHIBATH
Y M3y4YaTh peajibHbIE MIPOILIECCHI U SIBJICHUS.

B pabouyro mporpamMmmy BKJIIOYEHO COJIEpKaHKE, HaMpaBjieHHOE HAa (OPMUPOBAHUE
y 0Oy4arommxcsi KOMIETEHIIMNA, HEOOXOIUMBIX JJisi kadecTBeHHoro ocBoeHus OIIOII
CIIO wna 0a3e OCHOBHOro oOmEero oOpa3oBaHUS - TPOTPaMMBbl  TIOJTOTOBKH

KBTUPUIIMPOBaHHBIX padouux u cayxamux (ITIIKPC).



OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIHUATLIIMHBI

Matemaruka siBisieTcst pyHIaMEHTaIbHOM 00111e00pa3oBaTebHON JUCIUILTHHON CO
CIIO)KMBIIUMCS yCTOWYHMBBIM COJIEP)KaHHEM U OOIMMMH TPeOOBAaHUSMH K MOJITOTOBKE
00yJaroIMXCs.

[lenn wu3yueHuss MaTeMaTUKU TPAAUIIMOHHO PEATU3YIOTCS B YETHIpEX HaIpaB-
JICHUSIX:

1) oOmee nmpeacTaBiieHUe 00 HIIEAX U METOJIaX MAaTCMAaTUKH;

2) UWHTEICKTYaJIbHOE Pa3BUTHE;

3) oBmageHHE HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSMU U YMECHUSIMU;

4) BocmUTAaTEIBHOE BO3JICHCTBHE.

N3yuenne wMareMaTuku Kak npoQuiIbHON o00meo0pa3oBaTeabHON  yueOHOU
JTUCIMIUTAHBI, YYUTHIBAIOMIEH CHeNU(HUKY OCBAaMBAEMBIX OOydarommuMucs mpodeccun
CIIO, obecnieunBaeTcs:

1) BBIOOPOM Pa3TMYHBIX MTOAXOJOB K BBEIICHHIO OCHOBHBIX MTOHSTHIA;

2) dopmupoBaHUEM CUCTEMBI YUEOHBIX 3a/laHUi, oOecreunBaomuXx 3G eKTHBHOE
OCYIIECTBJIEHUE BHIOPAHHBIX LEJNEBBIX YCTAHOBOK;

3) oboraiieHreM CIIEKTpa CTUJICH yu4eOHOM AEATCIHLHOCTH 3a CUCT COTIACOBAHUS C
BEAYILIUMH JIEATETPHOCTHBIMUA XapaKTEPUCTUKAMH BHIOPAHHOM CIIEIIUATBHOCTH.

[IpodgunbHas cocTtaBisiomas oOTpaxaeTcss B TpeOOBAHMSIX K TMOJATOTOBKE
00yYaroImMXCsl B YaCTH:

o oO0mield cHUCTeMBl 3HAHWI: coAepKaTeIbHbIE TPUMEPHl  HCTOIH30BAHUS
MaTeMaTHUYeCKUX UJIeH U METO0B B IPO(HECCUOHATIBHON e TEIbHOCTH;

e YMEHHUH: pa3iauuMe B YPOBHE TpeOOBaHMH K CIOXHOCTH MPUMEHICMBIX
aJITOPUTMOB;

e TPAKTUYECKOTO  HCIOJb30BaHUS MNPUOOPETEHHBIX 3HAHMM U yMEHHMIA:
WHAMBHUIYAIBHOTO Y4YeOHOTO OMNbITa B TOCTPOCHHMH MAaTEMaTHYECKHX MOJIENECH,
BBITIOJTHEHUH MCCIIEIOBATEIHCKUX TIPOCKTOB.

Takum oOpa3om, peanuzanus CoAepKaHUs Y4eOHOM TUCIUIUIMHBI OPUEHTUPYET Ha
NPUOPUTETHYIO POJIb MPOLECCYyaTbHBIX XapaKTEPUCTUK Y4eOHOH paboThI, 3aBUCSIIUX OT

npodist TpoecCHOHATTEHOTO 00pa30BaHus, TIOTYUYCHUS OTIBITA UCTIOIB30BAHMS



MaTEeMaTHUKd B COJEP)KATENbHBIX W NPO(ECCHOHATBPHO 3HAUYMMBIX CHUTYyalUsX II0
CpaBHEHHIO ¢ (OPMATILHO-YPOBHEBBIMH PE3yJIbTATUBHBIMU XaPAKTEPUCTUKAMH O0yUYCHHS.

ConepxxaHue y4eOHOM NUCHUIUIMHBI pa3padOTaHO B COOTBETCTBUM C OCHOBHBIMHU
COJIepKaTeIbHBIMU JIMHUSAMU 00yUEHUSI MAaTEeMaTHKeE:

o anreOpanyeckas JMHUS, BKIIOYAIOIIAsl CUCTEMAaTU3alUI0 CBEJICHUN O YHCIaX; U3-
yueHHE HOBBIX M 0000IIeHHE paHee M3YUYCHHBIX olepanuii (BO3BEACHHWE B CTEICHbD,
U3BIICUCHHE KOpHS, JIOTapu(MUPOBAHUE, CHUHYC, KOCHHYC, TaHTEHC, KOTAHTE€HC W
oOpaTHbIE K HHUM); M3Y4YCHHE HOBBIX BUIOB YHUCIOBBIX BBIpOKEHUH U (HOpMyJ; coBep-
[IICHCTBOBAHNE MPAKTUYECKUX HABBIKOB W BBIYUCIUTEIBHON KYJIBTYpHI, paCUIMpEHUE U
COBEpILIEHCTBOBAHUE aNredbpanyeckoro ammnapara, c(opMupoOBaHHOTO B OCHOBHOM IIKOJIE,
U €ro MPUMEHEHHE K PEIICHNIO MaTEMaTHUYECKUX U MPUKIIAJAHbBIX 3a/1a4;

¢ TCOPETHUKO-QYHKIMOHANbHAS JIMHMS, BKIIOYAIONIas CHCTEMATH3alui0 |
paciipeHue CBEACHUM O (YHKUUAX, COBEPIICHCTBOBAHME TIpaUUECKUX YMEHHUI;
3HAKOMCTBO C OCHOBHBIMHM HJESIMM M METOJaMH MaTeMaTHYeCKOT0 aHaiu3a B 00beMe,
MO3BOJIAIOIIEM  HCCIIEJOBaTh JJIEMEHTapHble (QYHKIMH W pelarb MpOoCTeHIme
reoMeTpuyeckre, PU3nYecKue U Jpyrue MmpuKiaJHble 3a/1a4;

o JIMHHS ypAaBHEHUW W HEPaBEHCTB, OCHOBAHHAs Ha MOCTPOSHUH U WCCIECIOBAHUU
MaTeMaTUYeCKUX MOJeNIel, TepeceKammascs ¢ aaredpaudeckodi U TEOPETHKO-
(YHKIIMOHAJIBHONW JUHUSAMHU U BKIIIOYAIOLIasl Pa3BUTHUE U COBEPUICHCTBOBAHHUE TEXHUKHU
anredpanyeckux NpeoOpa3oBaHUM Il pEUIeHUS ypaBHEHUM, HEPABEHCTB U CHCTEM;
(opMupoBaHHE CIHOCOOHOCTH CTPOUTh M HCCIENOBAaTh MPOCTEHUIINE MaTeMaTHYECKUe
MOJIETTM TPHU pEHICHWHd NPUKIATHBIX 3a4ad, 3aJad M3 CMEXKHBIX M CIHEHUATbHBIX
TVCIUTLITNH;

o TEOMETpHUUECKas JIMHUSA, BKIIOYAIOU[as  HalJISJHbIE  MPEICTaBICHUS O
MPOCTPAHCTBEHHBIX (QUTYpax M U3yYCHHE HX CBOWCTB, (OPMUPOBAHHWE W pPa3BUTHE
MPOCTPAHCTBEHHOTO BOOOPAKEHUS, PA3BUTHE CHOCOOOB TI'€OMETPUUECKUX H3MEPEHHI,
KOOPJMHATHOTO M BEKTOPHOTO METOJOB JJISi PELICHUS MATeMATUYECKUX U MPUKIATHBIX
3ajay;

¢ CTOXACTHYECKasl JIMHUS, OCHOBAHHAs Ha DPAa3BUTUM KOMOWHATOPHBIX YMEHUH,

HpCI[CTaBJ'IeHI/Iﬁ 0 BCPOATHOCTHO-CTATUCTUYCCKHUX 3aKOHOMCEPHOCTAX OKPYIKAIOIICTO



MHpa.

Paznenbr (Tembl), BKIIOYCHHBIE B COACp)KAHWE YUCOHOW MHMCIMIUIMHBI, SBIISIOTCS
obmumMu I Bcex mpoduied npodeccuoHaabHOTO 00pa3oBaHUs M IIPH BCeX 0Obemax
y4eOHOTO BpPEMEHU HE3aBUCUMO OT TOTO, SBJSETCAs JHM y4yeOHas JMCIMIUIMHA
«Marematuka» 0a30BOH.

B TematnueckoM TuTaHe TporpamMMbl YYeOHBIH MaTepual MPEACTaBlieH B (GopMme
YepelyIoerocs pa3BepThIBAaHUS OCHOBHBIX COJEpPKATEIbHBIX JMHUN (anreOpandeckoi,
TEOPETHKO-(PYHKITMOHAILHOM, YpaBHEHU 151 HEPABEHCTB, F€OMETPUYECKOM,
CTOXaCTUYECKOM), YTO MO3BOJIAET THOKO UCIIOIB30BATh UX PACIOIOKEHUE U B3aUMOCBSI3b,
COCTaBJISITh pabOYMil KaJeHAApHBIN TJIaH, MO-pa3HOMY dYepenysi y4eOHbIE TeMbl (TJIaBbI
y4yeOHUKa), y4uThiBasg mnpoduwib MNpodecCHoHaANIBLHOTO 00pa3oBaHus, cHenuduky
ocBauBaemoi mnpodeccuu CIIO, rnyOuHy Hu3ydeHus MaTepualia, YpPOBEHb IOJITOTOBKHU
00yYaroIMXCs MO MPEaMETY.

[IpensiaraemMpiii B TEMaTUYECKOM ILJIaHE 00bEM y4eOHOrOo BPEMEHH Ha H3y4CHHE
OJTHOM M TOH K€ TEeMbl PEKOMEHJIYETCS MCHOJb30BaTh [JIsl BBIMOJHEHUS PAa3IHMYHbIX
y4eOHBIX 3aJaHui. TeM caMbiM pa3Iuyus B TPeOOBAaHUSAX K pe3yJbTaTaM OOyYCHHS
MIPOSIBSATCS B YPOBHE HABBIKOB I10 PEIIESHUIO 33/1a4 U OIBITE CAMOCTOSATEILHON paOOTHI.

N3ydenne obmieobpazoBarenbHol yueOHon mucuumummasl OY /(.04 «MaremaTukay
3aBepIIaeTcs IMOABEACHUEM HMTOTOB B (OpME S5K3aMEHa B paMKaxX IPOMEKYTOYHOMN
aTTecTanuu oOyuwaromuxcsi B mporecce ocBoeHus ocHoBHoW OIIOII CIIO na 6aze

OCHOBHOr0 oO0miero oOpa3oBaHUsl C MOJIYYEHHEM CpEeIHEro oomero ooOpa3oBaHus

(TITIKPC).

MECTO YYEBHOH JUCIIUIIJIMHBI B YYEFHOM ILVIAHE
Vyebnas mucummimHa OY].04 «Marematukay sBisieTCsl Y4YEOHBIM MPEAMETOM
o0s13aTenibHOM TipeaMeTHOM obnactu «Matematuka u uHdpopmatukay PI'OC cpegHero
o0O1ero oOpazoBaHus.
B  mpodeccuonanpHBIX  00pa3oBaTENbHBIX  OPTraHU3ALUAX,  PEATU3YIONINX
o0pa3oBaTenpbHyI0 TPOrpaMMy CpeaHero oOimero oOpa3oBaHUsS B TIpelesiaX OCBOCHHS

OIIOIT CITIO na 6a3e ocHOBHOro o01iero oopasoBanusi, yueoHas auciurmuaa OV 1.04



«MaremaTuka» u3ydaercss B o0OmeoOpa3oBaTenbHOM IMKiIe y4yeOHoro ruana 43.01.09

[ToBap, KOHAUTEP — MPOTPaMMBbI OJTOTOBKH KBATU(DHUIIMPOBAHHBIX pa0OUMX U CIY>KalTUX

(IITIKPC).

PE3YJIbTATHI OCBOEHUS YYEFHOM JUCITUTIIMHBI
OcBoenne coaepxkanusg ydyeOoHor aucnmrumael  OVY][.04  «Marematukay
o0ecrieunBaeT JOCTUKEHNUE O0YyUAIOIUMHUCS CICAYIOIINX pe3yibmamos:
o JIUUHOCHIHBIX.

c(hOpMHPOBAHHOCTh MPEJCTABICHUN O MaTeMaTHUKE KaK YHUBEPCAJIHLHOM S3BIKE
HayKH, CpPEJICTBE MOJICIMPOBAHMUS SIBIICHUM U MPOIECCOB, UJIESIX U METOJIaX MAaTEeMaTHKU;

MOHMMAaHUE 3HAYUMOCTH MaTEMAaTUKH JUIsl HAyYHO-TEXHUYECKOro Iporpecca,
c(OPMUPOBAHHOCTh OTHOIICHHS] K MaTEeMaTHKE KaK K YacTH OOIIeYeI0OBEYECKON
KyJbTYyphl 4€pe3 3HAKOMCTBO C WCTOpUEHM pa3BUTUS MaTEMATUKH, JBOJIIOIUEH
MaTEeMaTUYECKUX UJICH;

pa3BUTHE  JIOTHUECKOTO  MBIIUICHHS, MPOCTPAHCTBEHHOTO  BOOOpa)KEHUs,
AITOPUTMUYECKON KYJIBTYPbl, KPUTUYHOCTU MBIIUICHUS Ha YPOBHE, HEOOXOJIUMOM st
Oynyimieid TmpoQEeCCHOHANIBHON ACSTENBHOCTH, IS TPOJOJDKEHUS O00pa3oBaHUs W
caM0o00Opa30BaHMUS;

OBJIAJICHNE MAaTEMaTUYECKUMH 3HAHUSIMA U YMEHHUSIMH, HEOOXOIUMBIMH B
MOBCEIHEBHON JKM3HU, JISI OCBOCHHSI CMEXHBIX €CTECTBEHHO-HAYUYHBIX IHUCIUIUIMH H
JTUCITUTUIMH TIPO(ECCHOHAIBHOTO IUKJIA, Uil MOJy4YeHUs 00pa3oBaHUs B 00JIACTSIX, HE
TpeOyIOIUX YITyOJIeHHOW MaTeMaTUYeCKON MOATOTOBKY;

TOTOBHOCTH U CTIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
MPOTSHKEHUN BCEU JKM3HU; CO3HATEILHOE OTHOIIICHUE K HEMPEPHIBHOMY 00Pa30BAHUIO KaK
YCJIOBHIO YCIEIIHON MTPoeCCUOHATILHON U 0OIIIECTBEHHON JIEATEIbHOCTH;

TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIILHOW TBOPYECKOW M OTBETCTBEHHOM
NeATEIIbHOCTH,

TOTOBHOCTh K KOJUIGKTHBHOM pabOTe, COTPYJAHHYECTBY CO CBEPCTHHKAMHU B
o0pa3oBaTeIbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-MCCIIeI0BATENbCKONW, MPOSKTHOU H

APYyTHUX BUAAX ACATCIIBHOCTHU,



OTHOIIEHUE K MPOGECCHOHATBHONU ACATENHPHOCTH KaK BO3MOXHOCTU y4YacTHs B

PEICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, 00IIEHAIMOHATBHBIX MTPOOJIEM;
o MemanpeomMemHoix:

YMEHHUE CaMOCTOATENBHO OIMPEACIATh eI ACATEIBHOCTH U COCTABIISITh ILIAHBI
NEATEIIBHOCTH; CaMOCTOSITENIBHO OCYLIECTBIIATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH
NEATEIIbHOCTD; UCIIOIb30BaTh BCE BO3MOXKHBIE PECYPCHI NIl TIOCTUKEHHS MMOCTABICHHBIX
neled W pealn3allid IUIAHOB JEATENbHOCTU;, BHIOMpAaTh YCIHEHIHbIE CTpaTEeruud B
Pa3JIMYHBIX CUTYalUsIX;

YMEHHE MPOAYKTUBHO OOIIATHCS U B3aUMOJIEHCTBOBAThH B MPOIECCE COBMECTHOM
NEATEeIbHOCTH, YYUTBHIBATh MO3UIMU JPYTUX YUYACTHUKOB JEATEIBHOCTH, 3P(HEKTUBHO
paspeniaTh KOH(MIUKTHI;

BJIAJICHUE  HABBIKAMHM  IIO3HABATENBHOM, Yy4eOHO-MCCIENOBATEIbCKON U
MIPOEKTHOU JIEATEIbHOCTH, HABBIKAMH pa3pelieHus MpoosieM; ClioCOOHOCTh U TOTOBHOCTD
K CaMOCTOATEJIIbHOMY IIOMCKY METOJIOB PELICHUS IPAKTUYECKUX 3aJad, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHUS;

TOTOBHOCTh W CIOCOOHOCTh K  CaMOCTOSATENbHON  WH(OpMaAIMOHHO-
[I03HABATEIILHON JEATEIIbHOCTH, BKIIOYasi YMEHUE OpPHUEHTHUPOBATHCS B Pa3JIMYHBIX
HMCTOYHUKaX MHGOPMAIMU, KPUTUUYECKU OIEHUBATh W WHTEPIPETUPOBATH UHGOPMAIIHIO,
MIOJIy4aEMYIO U3 Pa3JIMYHbIX UCTOYHUKOB;

BJIAJICHUE SI3BIKOBBIMU CPEJICTBAMU: YMEHHUE SICHO, JIOTUMYHO M TOYHO M3Jarath
CBOIO TOYKY 3PEHUS, UCIIOJIb30BATh a/ICKBATHBIE 3bIKOBBIE CPEACTBA;

BJIaJICHUE HABBIKAMH TTO3HABATEIBbHON pedIeKCUN KaK OCO3HAHUS COBEPIIIAEMBIX
JNEUCTBUHA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHWM, T'PAHUL] CBOETO
3HAHMS U HE3HAHMS, HOBBIX ITO3HABATEBHBIX 3a7a4 U CPEACTB JUIS UX JOCTHKECHUS,

[EJICYCTPEMIICHHOCTh B TIOMCKAaX M MPHUHATHU PEIICHUH, COOOpa3UTENIbHOCTh U
UHTYUIIUS, PA3BUTOCTh POCTPAHCTBEHHBIX MPEICTABICHUMN; CIOCOOHOCTh BOCIIPUHUMATD
KpacoTy ¥ TAPMOHUIO MUPA;

o NPEOMEmHbIX:
c(hOpMUPOBAHHOCTh TMPEACTaBIEHUA O MaTeMaTHUKEe KaK dYacTh MHPOBOM

KyJbTYpbl 1 MECTE€ MAaTEMAaTUKH B COBPEMEHHOM IMBWJIN3ALMU, CIIOCO0aX OMUCAHUS



SABJIEHUI PEATbHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

c(OPMUPOBAHHOCTh MPEACTABICHUNA O MaTEeMaTHMYECKUX TIOHATHUAX Kak
BAKHEMIIMX MATEMATHYECKUX MOJENAX, IMO3BOJISIOIIMX ONMCHIBATH M U3y4yaTb pa3HbIC
IPOLIECCHl W  SIBJICHUS; INOHUMAHHE BO3MOYKHOCTH AKCHOMAaTHYECKOTO IOCTPOECHUS
MAaTeMaTUYECKUX TEOPUH;

BJIAJICHUE METOJAaMH JOKAa3aTEJIbCTB M AJITOPUTMOB pPEIICHUS, YMEHHUE UX
IIPUMEHSATD, IPOBOJNTH JTOKA3ATENIbHBIE PACCYKICHHUS B X0JI€ PELICHUS 3a/aY;

BJIAJICHUE  CTAHAAPTHBIMA  [PHUEMaMH  PEIIEHWS  PALMOHAJIBHBIX U
VUPPALUOHAIBHBIX, II0KA3aTEJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUU U
HEPABEHCTB, UX CHUCTEM; MCIOJIb30BAHME TOTOBBIX KOMIBIOTEPHBIX INPOrpPAMM, B TOM
YyucIie 1S IOUCKA IYTH PELIEHUs U WUIKOCTPALIMU PELICHUS] YPAaBHEHUN U HEPABEHCTB;

c(hOpMHUPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX MOHSATHUAX MAaTEMAaTUYECKOIO
aHaJM3a M UX CBOMCTBAax, BJIAJICHHE YMEHUEM XapaKTepU30BaATh IOBEJIEHUE (DYHKIIMIA,
VICIIOJIb30BAHUE MOJYYEHHBIX 3HAHUM IS ONMCAHUS U aHAJIN3a PEaJIbHBIX 3aBUCUMOCTEN;

BJIAJICHUE OCHOBHBIMH IIOHATHUSIMA O IUIOCKMX UM IPOCTPAHCTBEHHBIX
r€OMETPUYECKUX (QUrypax, HMX OCHOBHBIX CBOMCTBax; C(OPMHUPOBAHHOCTb YMEHUS
pacno3HaBaTh reoMeTpuueckre (UTyphl Ha 4YepTekKax, MOJEISAX M B PEaTbHOM MHUPE;
MPUMEHEHUE H3YYCHHBIX CBONCTB TE€OMETpUUECKUX (GUryp u Qopmys s peuieHus
r€OMETPUYECKHX 3a1a4 U 337a4 C MPAKTUYECKUM COACPKAHUEM;

c(hOpPMHPOBAHHOCTh MPEJCTABICHUH O TIpolleccax H SBJICHUSX, HMEIONTUX
BEPOSATHOCTHBIA XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B pEallbHOM MMHpE,
OCHOBHBIX TMOHSTUAX DJJEMEHTAPHOW TEOPUU BEPOSTHOCTEM; YMEHUM HaxOAuTh U
OIICHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITUM B TPOCTEUIITUX MPAKTUIECKUX CUTYAITHSIX
Y OCHOBHBIE XapaKTEPUCTUKHU CIyYaWHBIX BEJIMYUH;

BJIaJICHUE HABBIKAMU HCIIOJIb30BAaHMS TOTOBBIX KOMIIBIOTEPHBIX IMPOTPAMM IpU

PECUICHUHN 3aaa4.

COJEP/ KAHUE YUYEBHOM JUCHHUITJINHBI
BBenenue

MaremaTuka B HAayKE, TCXHHUKC, 3KOHOMHKCE, I/IH(l)OpMaHI/IOHHBIX TCXHOJIOTUAX H
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IIPAKTUYECKON AEATENbHOCTU. Llenn u 3amaum u3ydeHus MaTeMaTUKU PU OCBOCHUH
npodeccun CIIO .
AJI'EBPA
Pazeumue nonamus o uucie

[lenbie u panuoHandbHble uwucia. JledcTButenbHble uYucia. [lpubnudicerHvie
gvryucaenus. Komnaexcuvle uucna.

Kopnu, cmenenu u nozapugpmot

Kopuu u cremenu. KopHM HaTypallbHOW CTENEHW W3 YWCIA U UX CBOMCTBA.
Crenenu ¢ palMOHAIBHBIMYM NTOKA3aTEIAMH, UX CBOMCTBA. CTENEHH C JEHCTBUTEIbHBIMHU
nokazarensamu. Cgoticmea cmenenu ¢ 0elicmeumenbHbiM NOKA3amenem.

Jlorapupm. Jlorapupm umcaa. OcHOBHOE JorapupMUUECKOe TOKIECTBO.
Hecsatuunbie u HaTypanbHble Jorapudmel. [IpaBuna aeiictBuil ¢ norapupmamu. Ilepexon
K HOBOMY OCHOBAHHIO.

IIpeoOpa3zoBanue ajireOpan4ecKux BbIPAsKeHM . [IpeoOpazoBanue
palMOHAIBHBIX, HPPALMOHANBHBIX CTENEHHBIX, IOKA3aTENbHBIX W JIOrapu(pMUYECKHX
BBIPAKCHUM.

Ilpakmuueckue 3anamus

Apudmernueckue NeHCTBUS HAJl YMCIAMU, HAX0XK/ICHUE TTPUOIMKEHHBIX 3HAYCHUN
BEJIMYUH U MOTPEHIHOCTEW BBIYMCIECHUN (a0COJIFOTHOW M OTHOCUTEIBHOM), CpaBHEHHE
YU CJIOBBIX BBIPAKECHHI.

Brruncnenue u cpaBHeHUE KOpHEN. BhINOIIHEHNE pacueTOB C pauKalaMu.

Pemienne wuppanuoHanbHBIX YypaBHEHUM. HaxoxkaeHue 3Ha4YeHUWH CTENeHen C
panmoHaNbHBIMU TIOKa3arensiMu. CpaBHeHue crerneHed. [IpeoOpa3oBaHuUsT BBIpaXKEHUH,
coAepKalux creneHu. Pemenne noka3arenbHbIX YPaBHEHHM.

Pemenune npukiiagueIx 3amad.

Haxoxnenue 3HaueHuid jorapudma Mo Mpou3BOILHOMY OCHOBaHMIO. Ilepexom ot
OTHOTO  OCHOBaHMS K JpyroMy. Bblumcienne u  cpaBHeHHE  Jorapu@mos.
JlorapudmupoBaHue 1 MOTSHIIMPOBAHUE BBIPAKEHUH.

[TpubnvkeHHbIE BEIYUCICHUS U PEIICHHS TIPUKIIATHBIX 3a/1a4.

Pemienue norapudMudecKux ypaBHEHUM.
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OCHOBbBI TPUTOHOMETPUH
OcHOBHbBIC IOHATHS

Panuannas mepa yrna. BpamarensHoe qsukenne. CHHYC, KOCUHYC, TAHT€HC U

KOTaHI€HC YHCIIa.
OcCHOBHBIC TPUTOHOMETPUYECKHE TOKIECTBA

dopmyJibl mpuBecHUsA. PopMyiibl ciioxkeHus. Dopmyiisl yaABOeHUS Popmyivbl noJio-

BUHHO20 Y2]1Q.
IIpeoOpa3oBaHus NPOCTEHIIMX TPUTOHOMETPHYECKHUX BhIPAKEHU I

[IpeoOpa3oBanue CyMMbl TPUTOHOMETPUUYECKUX (QPYHKUMH B TMPOU3BEIACHUE U
MIPOU3BEJICHUSI B CyMMY. Bbvipaswenue mpucoHoMempudeckux (QyHKyuil uepe3 maHenc
NOJIOBUHHO20 Ap2YMEeHmd.

TpuronoMmerpuyeckue ypaBHeHHs 1 HEPABEHCTBA

[IpocTeiime TPUTOHOMETPHUYECKHNE YPaBHEHHS. lIpocmetiwue
Mpu2oHoMempuyecKue HepaseHcmaa.

OOparHble  TpPUrOHOMeTpHYecKHe  (YHKIHUH. ApPKCHHYC, apKKOCHHYC,
ApKTAaHIEHC.

Ilpakmuueckue 3anamus

PannanHplil METON U3MEPEHHUSI YTJIOB BPALIEHUS U CBS3b C TPAlyCHOM MEpOM.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (OPMYJIbI CIOXKEHUS, YIBOCHUS,
npeoOpa3oBaHWE€  CyYMMbl  TPUTOHOMETPUYECKMX  (PYHKUMH B  NIPOU3BEACHHE,
npeoOpa3zoBaHre MPOU3BEACHHUS TPUTOHOMETpHUecKuX (pyHkiuii B cymmy. [Ipocreitmiue
TPUTOHOMETPUUYECKUE YPABHEHHSI U HEPABEHCTBA.

OOpatHble TpUroHOMeTpuieckrue QyHKINUN: apKCUHYC, ApKKOCUHYC, apKTaHT'€HC.

®YHKINU, UX CBOMCTBA U TPA®OUKN

@®ynknuu. O6nacTb ompeneneHuss U MHOXKECTBO 3HaueHuM; rpaduk QyHKIUH,
nocTpoeHue rpaguxoB GyHKINN, 3aJaHHBIX PA3TAYHBIMH CTIOCOOAMH.

CaoiictBa (pyHKnuu. MOHOTOHHOCTb, YETHOCTb, HEUETHOCTb, OTPAaHUYEHHOCTb,
nepuoauYHOCTh. [IpoMexyTkn Bo3pacTaHusi W yObIBaHUSI, HauOOJIbIlIEe M HAaWMEHbIIEEe
3HAUYEHMs,  TOYKM  JKcTpemyMma.  ['padpuueckas  uHTepnperauusa.  IIpumepsl

(YHKIIMOHAJIBHBIX 3aBUCUMOCTEN B peajbHBIX Mpolieccax U sSBICHUIX. Apudmernyeckue
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omeparuu  Haj QyHkumsmu. CrnoxHas ¢GyHKuus (kommosuuus). [Ilowamue o
Henpepvl8HOCMU (DYHKYUU.

Oopatnble dynkuuu. Obracme onpedeieHus u obaacms 3HAYeHUll 0OPaAmMHoOu
@yuxyuu. I pagux oopamnou ynkyuu.
Crenennble, noKa3aTejbHble, JorapupMudeckne U TPUTOHOMeTpUYeckne (PYHKINH

OOparHble TPUrOHOMeTPpHYecKHe PyHKIMH

Omnpenenenus QyHKIMM, UX CBOMCTBA U rpaduKH.

[IpeoOpazoBanus rpadukoB. [lapamienbHbI TTEPEHOC, CHMMETPHSI OTHOCHTEIHHO
Oocel KOOpAWHAT W CHMMETPUS OTHOCUTEIBHO Hayaja KOOPAHMHAT, CHMMETPHUS
OTHOCHUTEJIBHO MPSMOM y = X, pacTsKEHUE U CKATHE BJIOJIb OCEH KOOPANHAT.

Ilpakmuueckue 3auamus

[Ipumepsl 3aBUCHMOCTEH MEXIy NEPEMEHHbIMA B pPEAJIbHBIX MpOLECCax U3
CMEXHbIX guciumuimH. Omnpeaenenue ¢yHkiuil. [locTpoenne u 4yreHue rpaduKoB
¢ynkuuid. Hccnenoanne Qynkuuu. CBOWCTBa JUHEHHOHM, KBaJpaTHYHOH, KyCOYHO-
JUHEHHON W NpoOHO-nMuHeHoW ¢GyHkumidi. HenmpepbiBHbIE U nepuogudeckue GyHKIIUU.
CaoiicTBa 1 rpaduku CUHycCa, KOCUHYyCa, TaHTeHCca U KoTaHreHca. O0parHpie GyHKIUU U
ux rpadpuku. OOpaTHble TpUroHOMeTpuueckue (QyHkuu. IIpeoOpasoBanus rpaduxa
¢bynkuuu. ['apmonndeckue konedbanus. [Ipuknanueie 3agaum.

[TokazarenbHble, Jorapu@muueckue, TPUTOHOMETPUUECKHE  YpaBHEHUS U
HepaseHcmaa.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IHocnenoBarebHOCTH. CnocoObl  3amaHuss W CBOMCTBA  YHUCJIOBBIX
nocynenoBarenbHoctel. [lowsamue o npeodene nocneoosamenvrocmu. Cywecmeosanue
npeoena  MOHOMOHHOU  02paHuyeHHou  nociedosamenvrocmu.  CyMMHUPOBaHHE
nocliiegoBaTenbHOCTe. beckoHeyHO yObIBarolas reoMeTpuyeckass Mporpeccuss U ee
cymMma.

IMpousBoanasi. I[lonstTe o TPOUZBOAHONW (YHKIIMU, €€ TEOMETPUYECCKUN U
dusznueckuii cMmbici. YpaBHeHHE KacaTenbHOM K rpaduky ¢yHkuuu. I[IpousBogHbie
CYMMBI, pa3HOCTH, NPOU3BEACHUS, 4YacTHbIE. [IpoM3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX

¢ynxuii. [[pumeneHre Npon3BOAHON K UCCIEA0BAHUIO (PYHKIUN U TOCTPOCHUIO
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rpadukoB. Ilpouzsoonsie 06pammuol GyHKYuU U KOMRO3UYUY GYHKYUU.

[Ipumepsl HCNIOB30BaHUS MPOU3BOIHOM JIJII HAXOXKICHUS HAWITYUYIIEro PEIICHUS B
NPUKIAIHBIX 3a7a4ax. Bropas mpou3BoaHasi, ee reOMeTpUYeCKUid U (PU3HMUECKUN CMBICI.
Haxosxnenue ckopoctu JIst mpoliecca, 3aaHHoro popMyion u rpaduxom.

IlepBooOpa3Hass u wuHTerpaj. l[IpuMmeHeHue ONpeneneHHoro HHTerpanga it
HaxXOXXJICHUS TUIOMIAQAM KpUBOJIMHEHHON Tpanenuu. dopmyna HrerooTtona-JleiOnua.
[Ipumepbl puMeHeHUs! UHTETpaia B (PU3UKE U TEOMETPUH.

Ilpakmuueckue 3anamus

UucnoBasi mocieI0oBaTeNbHOCTh, CHOCOOBI €€ 3aJaHusi, BBIYUCICHHUS YJICHOB
nocinenoBareabHocTd.  I[lpegen  mocnenoBarenbHOCTH.  beckoHeyHO — yObIBaromias
reOMETPUYECKasl POrPECCUSL.

[Ipon3BoHAS: MEXAHUYECKUN U TE€OMETPUUECKUI CMBICIT ITPOU3BOIHOM.

VYpaBHeHue  kacarenpHOM B obmeM  Buuge. IlpaBuma u Qopmyssl
muddepeHnpoBanusi, TabIMIA MPOU3BOJHBIX dJIEMEHTAapHBIX (QyHKIUU. WMccnenoBanue
(GyHKUIMM C TIOMOILIBIO MpOM3BOAHON. HaxokneHne HauOONbIIEr0, HAWMEHBIIETO
3HAYEHUS U SKCTPEMaATbHBIX 3HAYEHUN (PYHKIIUH.

WNurterpan u mnepBoodOpasznas. Teopema Hprorona-JleliOnuna. IIpumenenue
MHTErpajia K BBIYUCICHUIO (PU3MYECKUX BETMYMH U IUIOMIAIEH.

YPABHEHUS N HEPABEHCTBA

YpaBHeHussT W CHUCTeMbl YypaBHeHU#l. PanuoHanbHBIE, UPPALUOHAIBHBIE,
MOKa3aTEIbHbIE U TPUTOHOMETPUUECKNE YPABHEHUS U CHCTEMBL.

PaBHOCUIIBHOCTH YpPaBHEHH M, HEPABEHCTB, CUCTEM.

OcCHOBHbBIE MPHUEMBI UX pelIeHUs (pa3ioKEHHE HA MHOXKHUTEIIHU, BBEICHHE HOBBIX
HEW3BECTHBIX, MOJICTAHOBKA, IpadUueCKUuil METO.).

HepaBencrBa.  PanumoHnanbHbIE, VppalMOHAIbHEIE, [I0KAa3aTeJIbHbIC 51
mpu2oHomempuyeckue HepaBeHCTBA. OCHOBHBIE PUEMBI UX PEIICHUS.

HUcnonb3oBanue CBOMCTB U rpaukoB GyHKIUMNA NPU pelieHNH YPABHEHUN U
HepaBeHCTB. Merton wuHTepBajioB. IM300pakeHne Ha KOOPAMHATHOM  IUIOCKOCTH
MHO’KECTBA PEIICHUN YPABHEHU U HEPABEHCTB C ABYMSI IEPEMEHHBIMH U UX CUCTEM.

Ilpuknaonwie 3a0auu
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[IpumeHeHne MaTeMaTUYEeCKUX METOJOB JJISI PEIICHUSI COAEPKATEIbHBIX 33/1a4 U3
Pa3IMYHBIX 00JaCTEN HAYKH U MPAKTUKU.

NuTepnperanus pe3yaprara, y4eT pealbHbIX OTPAHUYEHUN.

Ilpakmuueckue 3anamus

Kophu ypaBHenuit. PaBHocHIIbHOCTE YpaBHeHUH. [Ipeobpa3oBanue ypaBHEHUA.

OcHOBHBIE ITPUEMBI PELICHUSI ypaBHEHHI. Perenue cucteM ypaBHEHU.

Hcnonp3oBanue CBOMCTB M rpadukoB (YHKIUN A pelIeHUs ypaBHEHUH U
HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPHUS BEPOSITHOCTEM
JJIeMeHTbl KOMOMHATOPUKH

OCHOBHBIC TOHSATUS KOMOWHATOPUKH. 3aJaud Ha MOJCYET YHUCiIa pa3MEICHUH,
MEepEeCTaHOBOK, codyeTaHuid. Pemienue 3amau Ha nepebop BapuanToB. Dopmynia OMHOMA
Hrrotona. CBoiicTBa OuHOMUHAIBHBIX KO3 duimenTos. Tpeyronbauk [lackans.

JIeMeHThI TEOPUH BEPOATHOCTEN

CoObITHE, BEpPOSTHOCTb COOBITHSA, CIIOXKEHHE M YMHOXEHHUE BEpPOSTHOCTEH.
Ionusmue o Hezasucumocmu cobvimuti. J[UCKpemuas CuyyauHas 6eluduHd, 3aKOH ee
pacnpedenenus. Hucnosvle xapakmepucmuku OUCKDEMHOU CAVYAUHOU — BEUYUHBL.
llonusimue o 3axkone b6onbuiux yucer.

JJIeMeHThI MATEMATHYECKOM CTATUCTUKHU

[IpencraBnenrie  JaHHbIX  (TaONMIBI, JAUArpaMMmbl, TpadukKH), eceHepavbHas
COBOKYNHOCMb, 6blOOpPKA, cpedHee apudmemuyeckoe, meouarna. [lowamue o 3adauax
Mamemamudeckou Cmamucmuxu.

Pewenue npaxmuyeckux 3aoau ¢ npumeHenuem 6eposimuoCmMHbIX MEMOO08.

Ilpakmuueckue 3anamus

Uctopust pa3BuTuss KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEM W CTATUCTHKU U HX
poJib B pa3IMUHBIX  cepax  UeIOBEUECKOW  IKM3HemesTenbHOCTH.  [IpaBuia
KOMOWHATOpUKHU. PermeHne KOMOMHATOpPHBIX 3amad. Pa3merneHusi, couyeTaHus U
nepecraHoBku. bunoMm HeroTona u tpeyronbsauk Ilackans. [Ipukiiagaeie 3agauu.

Knaccruueckoe ormpeneneHue BEPOSTHOCTH, CBOMCTBA BEPOSTHOCTEW, TeOpema O

CyMMe BeposTHOCTEN. Boruncienue BepostHocTen. [Ipuknannusie 3amaun. [Ipeacrasinenue
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YUCJIOBBIX JaHHBIX. [IpuKknagHbie 3a1aun.
I'EOMETPUA
IIpsiMmble ¥ MJIOCKOCTH B MPOCTPAHCTBE

B3anmHoe pacnosioxkeHne ABYX NpsIMbIX B pocTpaHcTie. [lapamiensHOCTh TpsIMOi
1 TI0CKOCTH. [lapamnenbHOCTh IOCKOCTEN. [leprneHanKyISpHOCTh NPSIMOM U TIOCKOCTH.
[lepnieHauKynsp ¥ HaKJIIOHHAsA. YTOJ MEXAY NPSAMOU M IUIOCKOCTBHIO. JIBYIrpaHHBIN yTOJL.
Yros Mexy IIOCKOCTAMH. [lepreHAuKyIsIpHOCTD ABYX INIOCKOCTEM.

['eomeTpuyeckue mpeoOpa3oBaHUsd MPOCTPAHCTBA: MapajUIeNIbHBIA  MEPEeHoc,
CUMMETPHSI OTHOCUTENIBHO MIOCKOCTH.

[TapamnensHoe  mpoekTUpoBaHue.  [l1owadbs  Opmo2OHANLHOU — NPOEeKyUU.
N300pakeHre NpoCTPaHCTBEHHBIX (PUTYD.

MHoOrorpaHHUKH

Bepuunsl, pedpa, rpaHu MHOTOTpaHHUKa. Passepmka. Muozoepannwie yenvl. Boiny-
Kable MHo2o2pannuku. Teopema dunepa.

[Ipusma. Ilpamas u Haxnounas npusma. llpaBuneHas npusma. [lapamnenenumnen.
Ky®.

[Inpamuna. [IpaBunbHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.

CummeTpuu B KyOe, B mapajuiesienuneie, B Ipu3Me U MUPAMHUIE.

Ceuenus kyOa, IpU3Mbl U TUPAMU/IBI.

[IpencraBnenre 0 TPaBUIBHBIX MHOTOTpPaHHUKAx (TeTpadzpe, KyOe, OKTasape,
J0JeKa’Ape U UKOCAdIpeE).

Tena u MOBEpPXHOCTH BpallleHUA

[umuaap u koHyc. YcedeHHbli konyc. OcHOBaHuUe, BRICOTa, OOKOBAsi TOBEPXHOCTD,
oOpasytoias, pazseptka. OceBble CEUEHUS U CEUECHMUS], TapalieIbHbIe OCHOBAHUIO.

[Tap u cdepa, ux ceuenns. KacarenpHas TiIOCKOCTh K cepe.

HN3Mmepenust B reomeTpuu

O6neM u ero uzmepenue. MurerpansHas popmyiia oobema.

dopmybel 00beMa KyOa, IPSIMOYTOJIBHOTO TapaUieienuneaa, MPU3MbI, MHIAHIPA.
®dopmysibl o0beMa nupaMuibl U KoHyca. opMysibl MJI0IIAAM TOBEPXHOCTEN ITUIUHIPA U

KoHyca. @opMyJbl 00beMa I1apa U IIoaau cepsl.
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[Tono6ue Ten. OTHOMIEHHS MIIOIAAEH MOBEPXHOCTEN M 00bEMOB MOJOOHBIX TEJl.
KoopauHaThl M BEKTOPHI

[IpsimoyrosibHast (ekapToBa) CUCTEMa KOOPJAMHAT B MpocTpaHcTBe. Dopmyna
PACCTOSIHUSI MEXTY ABYMs TOUKaMH. Y paBHEHUS CPepbl, n1ockocmu u npsamoti.

Bektopel. Mopayne Bektopa. PaBeHcTBO BekTOpoB. (CJ0KE€HHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4MCiO. Pa3nokeHue BEKTOpa IO HAIPABJICHUSIM. YTOJ MEXKIY
nBymsi BekTopamu. IIpoexumst Bekropa Ha ocbk. KoopaunaTel Bektopa. CkamspHoe
IIPOU3BEACHUE BEKTOPOB.

Hcnonp30BaHue KOOpPAMHAT UM BEKTOPOB IIPU PELICHUH MATEMaTUYECKUX U
IIPUKJIAAHBIX 3a]1a4.

Ilpakmuueckue 3anamus

[Ipy3HaKu B3aMMHOTO PACIIOIOKEHUS MPSAMBIX. YTOJ MEXKIY NpAMBIMHA. B3anmHoe
PACIIOJIOKEHUE MPSAMBIX U TUIOCKOCTEN. [leprneHauKynsap 1 HaKJIOHHASA K IUIOCKOCTHU. YTOII
MEXIy IpPsAMOM M IUIOCKOCTBIO. TeopeMbl O B3aMMHOM pACIOJIOKEHHHM NPSIMON U
IJIOCKOCTU. Teopema 0 Tpex MEepIEeHIUKYIISPAX.

[Ipu3Haky U CBOMCTBA NAapaJUIEIbHBIX U NIEPIIEHAUKYJISIPHBIX INIOCKOCTEH.

PaccTostHue oT TOYKH 10 INIOCKOCTH, OT IPSIMOM 10 TJIOCKOCTH, PACCTOSIHUE MEKITY
MJIOCKOCTSIMHU, MEXAY CKPEIIMBAIOIIMMUCA TPSIMBIMH, MEXIY MPOU3BOIbHBIMU (DUTypaMu
B IIPOCTPAHCTBE.

[lapannenbHoe NPOEKTHUPOBAHME W €ro cBoilcTBa. Teopema o naowaou
OpPMO2OHANLHOU npoexyuu MHO20Y20IbHUKA. B3anmnoe PaCIIOIOKEHUE
IPOCTPAHCTBEHHBIX PUTYD.

Paznuunble BuAbl MHOTOrpaHHUKOB. MX wu3oOpaxenus. CedeHus, pa3BepTKU
MHOTOTrpaHHUKOB. IDlmomane mnoBepxHOCTH. Buabl cuMmerpuii B IPOCTPAHCTBE.
CuMMeTpus TeJ BpallleHUsl © MHOTOTpaHHUKOB. Brruucnenue miomasneit 1 00eMoB.

Bekropsl. [leiicTBus ¢ Bektopamu. JlekapToBa cucTeMa KOOpAUHAT B MPOCTPAHCTBE.

VYpaBHeHHE OKpYKHOCTH, cdepbl, IUIOCKOCTU. PaccrosiHMe MeXIy TOYKaMu.
JleficTBHA ¢ BEKTOpaMHU, 3aJJaHHbIMU KoopAuHaTaMu. CKaJlsIpHOE IPOU3BEAECHUE BEKTOPOB.
BekropHoe ypaBHeHHE NOpsAMOW M INIOCKOCTU. [cronp3oBaHue BEKTOPOB IIpU

A0Ka3aTCJIbCTBC TCOPEM CTCPCOMETPHUU.
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6. TEMATUYECKOE IINTAHUPOBAHMUE

[Ipn peanuzanuu coaepkanus 0O0Ie00pa30BaTEILHON yUEOHOW HUCIIUATIIMHBI

OV .04 «Marematuka» ydeOHass Harpy3ka 0Oy4aroIInUXCsl COCTABIISIET:

Bupa yueOHoii padoThl

O0BeM B yacax

O061beM 00pa3oBaTe/IbLHOI MPOrpaMMbl 296
B TOM 4mcJIe:

TEOpeTUUeCcKoe 00yueHue 220
NPAaKTUYECKHUE 3aHATHS 40

JIa6opaToprle 3aHATUA

y‘IC6HBIM IIJIaHOM
HE IPpCAYCMOTPCHBIL

KOHCYJIbTAllN

Y4eOHBIM TUTAHOM
HE MPEAYCMOTPEHBI

caMmocTosiTenpHas pabora

Y4eOHBIM TUTAHOM
HE MPEAYCMOTPEHBI

IIpomexyTouHas aTTecTanus B (popMe IK3aMeHA

36

7. TEMATUYECKHAM IUVIAH YYEBHOM JUCIIUILINHBI

OV .04 <MATEMATHUKA»
. Pacnpenesienue TpyroeMKocTH pasaea (B
Bt yebnoii paborer Bcero ql;czzllx) no Bmlgﬁ y4eOHoi [?aﬁ(ilTbl (
4acoB Ha
AynuropHbsle 3aHsaTHsA. ConepikaHue paszen e IIpakTnueckue | JlaboparopHbie
00y4YeHHSI 3aHATHSA 3aHATHSA
BBexenne 2 2
Paznen 1. Pa3BuTre NOHATHS O yuCie 10 8 2 -
Paznen 2. KopHu, cTeneHu 24 20 4 )
norapu@msl
Paznen 3. IlpsiMble W MIOCKOCTH B 22 20 2 )
MPOCTPAHCTBE
Paznen 4. KomObunatopuka 12 10 2 -
Pasnen 5. KoopauHatsl U BEKTOPBI 19 16 3 -
Pasnien 6. OCHOBBI TPUTOHOMETPHU 28 25 3 -
Paznen 7.@yunkuuu u rpaduku 28 25 3
Pa3nen 8. MHOrOrpaHHUKA U KPYTJIbIC 30 25 5
Tena
Pazgen 9. Hawama maTemaTtnveckoro 33 27 6
aHaIM3a
Paznen 10. Warerpan. Ilpumenenue 15 12 3
MHTErpaa.
Pazgen 11. DnemeHThl  TeOpUH 14 12 2
BEPOSITHOCTEM M MaTeMaTH4eCKOU
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CTaTUCTHUKH

Pasnen 12. YpaBHeHUs U HEPaBEHCTBA 23 18 5

I1Toro

260 220 40 -

IIpomeskyTouHas arrecTanus B popMe 3k3ameHa 36 yacos

Bcero

296

8. XAPAKTEPUCTHUKA OCHOBHbBIX BUJIOB YUEBHOM JEATEJbHOCTH

OBYYAIOIIUXCA
Coaepxanue XapakTepucTHKA OCHOBHBIX BU/JI0B Y4eOHOM AesiTeIbHOCTH 00y4arOIIuXCs
00yueHusi (Ha ypoBHe y4eOHbIX AelCTBHIl)
Beenenue O3HakoOMJICHHE C POJIbIO MATEMATUKHU B HAyKe, TEXHUKE, IKOHOMHKE,

WHQPOPMAIIMOHHBIX TEXHOJIOTHSIX M IPAKTUYCCKOH NI TSILHOCTH.
O3HaKOMJICHHE C IIEJISIMU | 33/1a9aMH U3YUYCHHSI MATEMATHKN TIPU OCBOCHUHT
npodeccuit CI10

AJITEBPA

PazButie noHsITHA O
qHuCIIe

Brimonaenue apudMeTnueckux AecTBUI HaJl YHCIaMH, COUeTasi YCTHBIE U
MIMCbMEHHBIE IPUEMBI.

Haxosxienue npuOIMKeHHbIX 3HAYCHUH BEJTMYHMH U MTOTPEUTHOCTEHN
BBIUUCIICHUH (a0COMIOTHON M OTHOCUTENIBHOI); CPaBHEHHE YHCIOBBIX
BbIpakeHUI. HaxoxaeHue omunbok B mpeoOpa3oBaHUSAX U BBIUUCIEHUSIX (OTHO-
CHUTCS KO BCEM IIYHKTaM MPOrpaMMmbl)

Kopnu, crenenu, jiora-
pudmb

O3HaKOMJIEHHE C IOHATHEM KOPHSI N-1 CTENEHH, CBOMCTBAMU PaJUKaIOB U
IIpaBUJIaMU CPaBHEHHUs KOPHEH.

DopMyIMpPOBAHKE ONPEACIICHHS KOPHS U CBOUCTB KOpHEW. Brruuciaenue u
CpaBHEHHE KOpHEH, BBIIIOJIHEHUE IPUKUIKY 3HaYeHHsI KopHs. [IpeoGpa3oBanue
YHMCIIOBBIX M OYKBEHHBIX BBIPAKEHUM, COJEPKALINX PATUKAIIBI.

Brinonnenue pacueros 1o ¢popMyiiaM, CoAepKaIIUM PaIuKaibl, OCYIIECTBIASA
Heo0X0/IMMBbIe IOJICTAHOBKY U IIpeoOpa3oBanus. OmnpeerneHue
PAaBHOCHUIIBHOCTH BBIPQKEHUH € pajuKaiamu. Perenne nppannoHalbHbIX
YpaBHEHUM.

O3HaKOMJIEHHE C IOHSTUEM CTENEHU C AEMCTBUTEIbHBIM [TOKA3aTEIEM.
HaxoxneHue 3HaueHul cTeneHy, UCIOb3ysl P HEOOXOAMMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuchIBaHUE KOPHS k-1 CTETIEHU B BUJIE CTENEHHU C JPOOHBIM MOKa3aTeaeM U
Ha000pOT.

DopMyIMpOBaHKUE CBOUCTB CTENECHEN. Briuncienue crenexen ¢
palMOHAIBHBIM ITOKA3aTEJIEM, BBIIIOJIHEHUE IPUKHUIKY 3HAYEHUS CTENIEHH,
CPaBHEHUE CTEIICHEN.

[Ipeo6pa3oBanue YKCIOBBIX U OyKBEHHBIX BBIPAXEHHH, COEpKALUX CTENICHH,
IIPUMEHsIsI CBOWCTBA. Pelllenne noka3areabHbIX YPaBHEHUN.

O3HakoMIJIEHHE C MPUMEHEHHEM KOPHEWN U CTEIIEHEN NPU BBIYHMCICHUH
CPEIHHUX, NEIICHUH OTPE3KA B «30JI0TOM CEUCHUW». PernieHne npukiaaHbix
3a/1a4 Ha CJIIOXKHBIE POLEHTHI

[IpeoOpa3oBanue anre- | BeimonaHeHue npeoOpa3oBaHuil BEIpaKEHUH, TpUMEHEHHE (HOPMYIT, CBI3aHHBIX
OpanuecKux CO CBO¥CTBaMHM cTerneHeit u sorapupmos. OnpeseneHre 0071acTH TOMYCTUMBIX
BBIPa)KCHU I 3HaYEHUH JIOrapuPpMUUECKOro BhIpakeHus. Pemienue norapupmMuieckux
ypaBHEHUH
OCHOBbBI TPUTTOHOMETPUN
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OCHOBHBIE ITOHATHA

N3yuenue paagraHHOTO METO/Ia U3MEPEHHUSI YIJIOB BPAILIEHUS U UX CBSI3H C
rpagycHoil mepoii. 300paxxeHue yrioB BpalleHUsI Ha OKPY>KHOCTH,
COOTHECEHME BEJIMUMHBI YIJIa C €T0 pacrnojoxeHueM. @opMynupoBaHue
orpezeNieHu TPUTOHOMETPHUUECKUX (QYHKIUI JIJIs1 yTIIOB MOBOPOTA U OCTPHIX
YTJI0OB MPSIMOYTOJILHOTO TPEYTOJIbHUKA U 00BSICHEHHE UX B3aUMOCBSI3U

OCHOBHBIE TPUTOHOME-
TPUUECKUE TOKAECTBA

[IpuMeHeHrEe OCHOBHBIX TPUTOHOMETPUYECKHUX TOKIECTB ISl BBIYUCIICHUS
3HaYeHUH TPUTOHOMETPHUYECKUX (DYHKIIMN 10 OAHOM U3 HUX

[TpeoOpa3oBanus mpo-
CTEHIINX
TPUTOHOMETPHYECKHUX
BBIPAYKCHU I

N3ydenue oCHOBHBIX (POPMYII TPUTOHOMETPUH: (POPMYJIIBI CIOKEHUS,
yIIBOEHHUs, TPeoOpa30BaHMs CyMMbl TPUTOHOMETPUUYECKUX (QYHKIUN B
IIPOU3BEICHUE U TPOU3BEICHUS B CYMMY U IIPUMEHEHUE IIPU BBIYUCICHUN
3HAYEHUS] TPUTOHOMETPUYECKOTIO BBIPAYKEHUS U YIIPOILIECHUS €TO0.
O3HaKOMJIEHHE CO CBOMCTBAMHM CUMMETPUH TOUEK HA €AUHUYHON OKPYKHOCTH
U IPUMEHEHUE UX JUIsl BbIBOJA (POpMYJI IpUBEACHUS

[Ipocreiimme TpUroHo-
METPUUYECKUE YpaBHE-
HUS U Hepasencmea

Pemenue no ¢popmysnam U TPUrOHOMETPUUECKOMY KPYTY IIPOCTEHILINX
TPUTOHOMETPUUECKUX YPaBHEHUI.

[TpumeHeHne 00IKX METOIOB PELICHHUS ypaBHEHHUH (TIPUBEIEHUE K
JIMHENHOMY, KBaJIpaTHOMY, METOJ Pa3JI0KEHUS HA MHOXKUTEIH, 3aMEHbI
MIEPEMEHHON) NIPU PELIEHUH TPUTOHOMETPUUECKUX YpaBHEHUM. Y MeHue
OTMEYaTh Ha KPYyre PelIeHNs NPOCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB

Apkcunyc,
apKKOCHHYC,
ApPKTaHI'€HC YUCIIa

O3HaKOMIICHHE C TIOHSATHEM OOPAaTHBIX TPUTOHOMETPUYECKHUX (PYHKIUH.
N3yyenue onpeneneHnii apkCUHyca, apKKOCHHYCa, apKTaHI'€HCa YHCIIa,
(bopmynHrpoBaHUe UX, N300paKEHHE HA AMHUIHON OKPYKHOCTH, IPUMEHEHUE
IIpU PEIIECHNUH YPABHEHUHI

®VYHKIINU, UX CBOUCTBA Y TPAOUKU

QyHKIUN.
ITonsatue o
HENpPEPHIBHOCTU
byHKIUN

O3HaKOMJIEHHE C IOHATUEM NIEPEMEHHON, MPUMEPAMU 3aBUCUMOCTEN MEXAY
IIEPEMEHHBIMH.

O3HakoMJIEHHE ¢ TOHSTHEM TpaduKa, onpeeseHue IPUHAIEKHOCTH TOUKU
rpaduxy pynkuu. Onpezaenenue no popmyse MpocTeniei 3aBUCUMOCTH,
BUJA ee rpaduka. BeipaxkeHue no ¢popmyiie oJHONH NEPEMEHHOM uepes Ipyrue.
O3HakoMJIeHHE C onpeeseHneM QpyHKIUH, (opMyTUpOBaHHE €ro.
HaxosxaeHue o6sacTu onpejienieHus: U 001acTH 3Ha4eHUH QYHKIUU

CaoiicTBa (QyHKIMH.
I'padnueckas unTep-
nperanus. [Tpumepst
(yHKIIMOHATIBHBIX 3a-
BUCHMOCTEH B
peayIbHBIX Ipolieccax u
SIBIICHUSIX

O3HakoMJIeHHE C TPUMEpaMH (PYHKIMOHATIbHBIX 3aBUCUMOCTEN B peaIbHBIX
IpoLeccax U3 CMEKHBIX JUCIUIUIMH.

O3HaKOMJIEHHE € JOKA3aTEIbHBIMH PACCYXACHUSMH HEKOTOPBIX CBOMCTB
JMHEIHON U KBagpaTUYHON (YyHKIUH, IPOBEIECHNE UCCIEA0BAHNS JTMHEHHOMH,
KyCOYHO-JIMHEHHOM, APOOHO-TMHENHHON U KBaApaTUYHON (DyHKIIHIA,
nocrpoenue ux rpaduxos. [loctpoenne u urenue rpapukoB QyHKIHUI.
HccnenoBanue GyHKIMH.

CocraBienue BUI0B (PyHKIUI 110 JAHHOMY YCJIOBHIO, PELLICHHE 33734 Ha
JKCTPEMYM.

Brinonnenue npeobpasobanuii rpaduka GyHKIMN

OO6patHbie QyHKIIUU

Wzyuenue nonsmusa oopamuoii ¢pynxyuu, onpeaesieHue BUa U nocmpoenue
epaghuxa oopamuou yHKyuu, Haxoxcoexue ee 00.1ACMuU OnpedeseHUs U
obnacmu sHavenuu. IlpumeHeHne cBONCTB (PyHKIMIA MPU HCCIIeI0BaHUN
YpaBHEHHH U PEIICHUH 3a/1a4 Ha dKcTpeMyM. O3HaKOMIIEHHUE C TIOHSATHEM
CJIOKHOW (DYHKIIMHU

CreneHHsble, OKa3a-
TeJbHbIE, JIOTapUpMu-
YeCcKHe U TPUrOHOMeE-
TpUueckue QyHKINU.
OO6patHble TPUTOHOME-
Tpuyeckre QyHKIUN

Brruucnenue 3HaueHnit pyHKIUi 110 3HaYeHUIO aprymenTa. OnpeaeneHue
TMI0JIOKEHUS TOUKH Ha rpaduKe Mo ee KoopJuHaTaM U Hao00poT.
Hcnonb3oBanue cBOMCTB (DYHKIMHM JUTsl CpPaBHEHUS 3HAYSHUN CTETIeHeH 1
sorapu(dmoB.

ITocTpoenne rpaMKOB CTEMEHHBIX U Jorapugmuyeckux GyHkuuid. Pemenne
NIOKa3aTeJIbHbIX U JOrapu(PMHUUECKUX YPAaBHEHUH M HEPABEHCTB 10 U3BECTHBIM
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JIrOpUTMaM.

O3HaKOMJICHHE C TIOHATHEM HETIPEPHIBHOM MEPUOINYECKON PyHKIIUH,
(bopMyIMpoBaHUE CBOMCTB CHHYCA M KOCUHYCA, IOCTPOCHHUE UX I'PaUKOB.
O3HakoMJICHHE C TIOHSATHEM TapMOHMYECKMX KOJI€0aHM M TNpHUMepaMu
rapMOHUYECKUX KOJICOaHUH JIJIs1 ONIMCAaHUs IPOLIECCOB B (PU3MKE U IPYTUX
00J1acTsX 3HAHUS.

O3HakomJIeHME C TOHSATHEM Ppa3pblBHOM  NEpUOAMYECKON  (QyHKIMH,
(opMyIHpoBaHUE CBONCTB TAaHTE€HCA U KOTAHI'€HCA, IOCTPOSHUE UX IPaUKOB.
[IpumeHneHne cBOWCTB PYHKIIUN /ISl CPABHEHHS 3HAYECHUN TPUTOHOME-
TpUYECKHUX (PYHKUUH, pEIICHHS] TPUTOHOMETPUYECKIX ypaBHEHUH.
Ilocmpoenue epaguros obpamubix MpUSOHOMEMPUYECKUX YHKYUL U
onpeoenenue no epaguKam ux coUCMa.

Brimonnenue npeodpazoBanus rpadukon

TlocnenoBarensHOCTH

O3HaKOMIIEHUE C TTOHSATHEM YHCIIOBOM MTOCIEI0BATEILHOCTH, CIIOCO0aMH ee
3a7aHusl, BEIYUCIICHUSIMH €€ YJIECHOB.

O3naxomneHue ¢ nowsimuem npeodena nociedosamenbHocmu. O3HAKOMIICHHUE C
BBIUUCIICHUEM CyMMbI O€CKOHEYHOTO YUCIIOBOTO Psijia Ha TIpUMepe
BBIYUCIICHHUS] CYMMbI O€CKOHEUHO YOBIBAIOIIEH T€OMETPUUECKON TPOTPECCHUH.
Penrenue 3a1a4 Ha mpuMeHeHHE POPMYJIBI CyMMBI OECKOHEYHO YOBIBAIOIIICH
TCOMETPHUYECKOHN MPOTPECCHH

IIpousBoaHas u ee
IIPUMEHEHHE

O3HaKOMJICHHE C TIOHATUEM NTPOU3BOIHOM.

Nzydenne u GopMyIMpoBaHUE €€ MEXaHHYECKOTO U T€OMETPHUIECKOTO CMBICTIA,
M3yYEHUE aJIrOPUTMA BBIUUCIICHUS IPOU3BOIHON HA IIPUMEPE BHIYUCIICHUS
MT'HOBEHHOH CKOPOCTH M YTJIOBOTO KOd(h(pHIMEeHTa KacaTeIbHOM.

CocraBreHue ypaBHEHUS KacaTelbHOU B 0011eM BUIE.

YcBoenue npaBwi qudHepeHIIMPOBAHS, TA0UIIBI POU3BOIHBIX
JNeMEHTapHbBIX (GYHKIUH, TpuMeHeHue A auddepeHimpoBanus QyHKIUH,
COCTaBIJICHUS YPABHEHUS KacaTeIbHOM.

N3yyenne TeopeM o CBS3U CBOMCTB (DYHKIIUU U MPOU3BOAHOM, POPMYTUPOBKA
uX.

[IpoBeneHue ¢ MOMOIIBIO MPOU3BOAHOM HCCIeIOBAaHUS (PYHKITNH, 33 JaHHON
dhopmyoi.

YcTaHoBNIEHUE CBSI3U CBOMCTB (PYHKIIMU U TIPOU3BOAHOMN MO UX rpadukam.
[TpuMmeHeHre TPOU3BOTHOM JJTS PEIICHUS 3a/1a4 Ha HaX0XKICHHE HAHOOJIIBIIIETO,
HaWMEHBIIIETO 3HAUCHUS U Ha HaXOXKACHHUE HKCTpeMyMa

[TepBooOpaznas u
HHTErpat

O3HaKOMJIEHHE C IOHATUEM MHTETpajia U NEpBOOOPa3HOM.

N3ydenue npasuiia BHIYUCIEHUS IEpBOOOpa3HOii U TeopemMbl HproToHa—
JleitOHuna.

Pemienue 3a1a4 Ha CBSA3b EPBOOOPA3HOI U ee POU3BOIHOMN, BHIUHUCIICHUE
nepBo0Opa3HOM Al JAHHON (YHKITHH.

Pemienue 3a1a4 Ha pUMEHEHHE UHTETpaa JJIs BBIYUCICHUS (PU3UIECKUX
BEJIMYMH U TUIOIIaAeH

YPABHEHMA U HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHEHUH
HepaBenctBa u
CUCTEMBI HEPABEHCTB C
JBYMsI IEPEMEHHBIMH

O3HaKOMJIEHHE C IPOCTEUIIMMU CBEIEHUSIMU O KOPHSX alredpandyeckux
YPaBHEHUN, IOHATUSMHU UCCIIEAOBAHNS YPABHEHUN U CUCTEM YPaBHEHHUH.
N3yuenne Teopun paBHOCHIIBHOCTH YPaBHEHHUN U €€ TPUMEHEHHUS.
[loBTOpEHME 3anKCH pELICHUs CTaHIAPTHBIX YPABHEHU, TPHEMOB
peoOpa3oBaHus YpaBHEHUMN JJis CBEJACHUS K CTAHAPTHOMY YPaBHEHHUIO.
Pemenue panyoHanbHbIX, HPPAaLMOHAIBHBIX, IIOKA3aTENIBHBIX U
TPUTOHOMETPUUECKUX YPaBHEHUI U CUCTEM.

Hcnonb3oBanue cBOMCTB U rpaduKoB (PyHKIUI 1151 peIieHus] ypaBHEHHH.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.
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Pemenue ypaBHeHNI ¢ IPUMEHEHUEM BCEX IPUEMOB (pa3IoKEHUs Ha
MHOXKHTEJIH, BBEJICHUS HOBBIX HEU3BECTHBIX, IMOJCTAHOBKH, TpaduIeCcKOro
METO/1a).

Pemenue cucteM ypaBHEHUH ¢ IPUMEHEHHEM Pa3IMUHBIX CIIOCOOOB.
O3HakOMJICHHE C OOIIMMH BOIIPOCAMH PEIICHUS HEPABEHCTB U MCIIOIH30BAHUE
CBOMCTB M IrpadMKOB (PYHKIIMI IIPH PEIICHUH HEPAaBEHCTB. Perrenue
HCPABCHCTB U CUCTEM HCPABCHCTB C IPUMCHCHUCM Pa3JIMIHBIX CHOCO6OB.
[IpuMeHeHHEe MaTeMaTHYECKHX METOJIOB JIUIS PEIICHHUS COACPKATEIbHBIX 33/1a4
U3 Pa3IMYHbIX 00JIACTEH HAYKH U MPaKTHKU. HTepnpeTHpoBaHUE Pe3yIbTaTOB
C YYETOM peabHBIX OrPAHUYCHHM

DJIEMEHTBI KOMBUHATOPUKU, TEOPUU BEPOATHOCTEN U CTATUCTHUKH

OCHOBHBIC TOHSATHS
KOMOWHATOPUKH

N3yuenue npaBuiia KOMOMHATOPUKH U IPUMEHEHUE TP PELICHUN
KOMOWHATOPHBIX 3a/1a4.

Pemenne KOMOMHATOPHBIX 3alad METOJOM Iepebopa ¥ IO MPaBHITY
YMHOXKEHHUSI.

O3HaKOMIJIEHHE C IOHSITUAMU KOM6I/IHaTOpI/IKI/II pasMCIICHUAMUA, COUCTAHUAMU,
nepecTaHoBKaMu U popMysiaMu AJis uX BerarcieHusi. OObsCHEHUE U
npuMeHeHne (OpMYJI U BEIUMCIICHUS pa3MeEIeHUH, EPEeCTaHOBOK U
COYETaHUI PH PEIICHUH 3aj1ay.

Oznakomienue ¢ 6uHoMoM HeroToHa u TpeyronsuukoM Ilackans. Pemenue
IMPAKTUYCCKHUX 3a1a4 C UCITOJIb30BAHUECM IIOHATHUI 1 IMpaBuJI KOM6I/IH3.TOpI/IKI/I

DEeMEHTHI TEOPUH

I/I3y‘-IGHI/Ie KJIaCCUYCCKOIr'0o OIpCACICHNA BEPOATHOCTH, CBOICTB BCPOATHOCTH,

BEPOATHOCTEU TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccmoTrpenue npuMepoB BEIYMCIICHNS BEPOATHOCTEN. Penienue 3a1a4 Ha
BBIUMCIIEHUE BEPOSITHOCTEH COOBITUI

IIpencraBnenue O3HaKOMJIEHHE C MPEACTABIEHUEM YNCIIOBBIX JaHHBIX U UX

JTAHHBIX (TaOJIHIIBI,
Juarpammsl, rpadukm)

XapaKTCPUCTUKAMMU.
Pemenne IMPAKTUYCCKUX 3aaa4 Ha 06pa60T1<y YHCJIOBBIX JAHHBIX, BBIYHCIICHHUEC
HX XapaKTCPUCTUK

I'EOMETPUA

[IpsiMble U TIOCKOCTH B
MIPOCTPAHCTBE

DopMyIMpOBKa U IPUBEACHUE 10KA3ATENbCTB IPU3HAKOB B3aUMHOIO
pacIoIOKEHUs MPSAMBIX U IIOCKOCTEN. Pacrio3HaBaHMe Ha yepTexax u
MOZEJIAX Pa3IUYHbIX CIIy4aeB B3aUMHOI'O PACIIOIOKEHUS IIPSMBIX U
IIJIOCKOCTEM, apr'yMEHTUPOBAHNUE CBOUX CYKIAEHUI. POPMYyIMpOBaHHE
OIpEEICHUN, IPU3HAKOB U CBOWCTB MApaJUICIIbHBIX U NEPIECHIUKYISAPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX YTJIOB.

BeinonHenue MocTpoeHUs yrioB MEXIY NPSAMBIMH, IMPSAMON U IUIOCKOCTBIO,
MEXKy IIJIOCKOCTSIMU 110 OITMCAHUIO U PACIIO3HABAHUE X HA MOJIEIISX.
IIpuMeHeHre IPU3HAKOB U CBOMCTB PACIIOIOKEHUS IIPSIMBIX U IUIOCKOCTEH IpU
pEIIeHNN 3aay.

N300pakeHne Ha pUCYHKaxX U KOHCTPYHMPOBAHHE Ha MOJIEISIX
MEPIEHIUKYIISIPOB U HAKIIOHHBIX K IIJIOCKOCTH, ITPSIMBIX, TAapAJIJIEIbHBIX
TUIOCKOCTEH, YTII0B MEXIY HIPSIMOM U MIIOCKOCThIO U 000CHOBaHUE
IIOCTPOCHHS.

Pemenue 3ana4y Ha BBIYMCIEHUE TEOMETPUUECKUX BeNUUnH. CIIMChIBaHNE
pacCTOsIHUS OT TOYKH JI0 TUIOCKOCTH, OT MIPSAIMOM /10 TIIOCKOCTH, MEXKIY
IIJIOCKOCTSIMU, MEXKY CKPEILMBAIOIIUMHUCS NIPSIMBIMU, MEXAY IIPOU3BOJIbHBIMU
¢urypamu B npoctpaHcTse. PopMyIUpPOBaHUE U I0Ka3bIBAHUE OCHOBHBIX
TEOPEM O PACCTOSIHUAX (TEOPEM CYIIECTBOBAHUS, CBOMCTBA).

N300pakeHne Ha yepTekax U MOJAEISAX PACCTOSHUSA U 000OCHOBaHHE CBOUX
cykaeHuil. OnpeneneHne U BBIYUCIEHNE PACCTOSIHUM B IIPOCTPAHCTBE.
[Tpumenenne hopmys U TEOPEM IJIAHUMETPUH JJIsl peIIeHHs 3a1a4.
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O3HakOMJIEHME C TIOHATHEM [apajuIeIbHOIO MPOEKTUPOBAHMSI U  €ro
cBoiicTBamMu. Dopmynuposanue meopemvl O NIOWAOU OPMOSOHATLHOU
NpoeKyuU MHO20Y201bHUKA.

[Ipumenenue Teopuu Jjisi 000CHOBAHMSI TIOCTPOCHUM U BBIYUCIICHUH.
ApPryMEHTHpOBAaHUE CBOUX CYKJIECHUN O B3aUMHOM PACIIOJIOKEHUN
MIPOCTPAHCTBEHHBIX (HUTYP

MHororpaHHuK"

Onucanue 1 XapakKTEpUCTUKA PA3JIINYHBIX BUIOB MHOIOIPaHHUKOB,
[IEPEYHCIICHUE UX DJIEMEHTOB U CBOWCTB.

N300pakeHre MHOIMOI'PaHHUKOB U BBITIOJIHEHUE TOCTPOEHHS Ha U300pakeHUAX
1 MOJEJIAX MHOTOTPAHHUKOB.

Brluncnienue IMHENHBIX 2JIEMEHTOB U YIVIOB B IPOCTPAHCTBEHHBIX
KOH(UTypaIusix, apryMEeHTUPOBAHHE CBOUX CYKICHHNA. XapaKTepUCTHKA U
n300pakeHUe CEUEHUs, pa3eepmKi MHO202PAHHUKOG, BBIYMCICHHUE TUIOMAAeH
ITIOBEPXHOCTEH.

ITocTpoenue npocreiinx ceueHuil Kyoa, mpu3Msl, nupamMusl. [Ipumenenue
(aKTOB M CBEICHUH U3 TUIAHUMETPHH.

O3HakoMJIEHHE C BUJJaMU CUMMETPUH B IPOCTPAHCTBE, (OPMYIUPOBAHUE
ONPEIIEICHUI U CBOMCTB. XapaKTEPUCTUKA CUMMETPUH TEJ BPALLECHUS U
MHOT'OTPaHHHUKOB.

[IpuMeHeHne CBOMCTB CUMMETPHH IIPU PELICHUM 3aaa4. Vcrons3oBanue
IPUOOPETEHHBIX 3HAHUH JIUIsl UCCIIEJOBAHUS M MOJIEIIMPOBAHUS HECTIOKHBIX
3a1a4.

N300pakeHre OCHOBHBIX MHOI'OI'PAHHUKOB U BBIIIOJIHEHUE PUCYHKOB I10
YCIIOBUSIM 33434

Tema u TOBEpXHOCTH
BpALLICHUS

O3HakOMJICHHE C BUIaMHU TeJ BpallleHus1, GopMyIUpPOBaHUE UX OMpEeNICHUN 1
CBOMCTB.

DopmyIMpOBaHUE TEOPEM O CEUEHUU 11apa INIOCKOCTHIO U INIOCKOCTH,
KacaTelbHOH K cdepe.

XapakTepucTuka U u300pakeHre Tell BpallleHusl, UX Pa3BEePTKHU, CEUCHUS.
Pemenue 3a1aq Ha MOCTPOEHUE CEYEHUM, BBIYUCICHHUE JIJIMH, PACCTOSIHUM,
yIioB, miomanen. [IpoBenenre noka3aTelbHBIX PACCYKJICHUM MPU pELIEHUU
3aj1a4.

[IpuMeHeHne CBOMCTB CHMMETPHUH MIPU PEILICHUH 33]1a4 Ha TeJla BPAIlleHHUs],
KOMOMHAIIHIO TEI.

N3006pakeHre OCHOBHBIX KPYTJIBIX TEJ U BHITIOJHEHHE PUCYHKA MO YCIOBHUIO
3aJ1auu

N3mepenus B
reoMeTpun

O3HakoMJIEHHE C TOHATUSAMH IIJIOIIAIU U 00beMa, aKCHOMaMH U CBOWCTBaMH.
Pemenue 3a1ay Ha BbIYMCICHHUE MJIOMAACH MIOCKUX (QUTYP C IPUMEHEHUEM
COOTBETCTBYIOIIUX (OpMYI U (HaKTOB U3 IUTAaHUMETPUH. V3yueHue Teopem o
BBIYHCIICHUH 00bEMOB IPOCTPAHCTBEHHBIX TeJl, pElIeHHE 3a/1a4 Ha
npuMeHeHue GopMyJs1 BeIUMCIeHUs: 00beMoB. Vzydenue popmyi ass
BBIYHCIICHUS TIOMIAeH MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPaIllEHUSI.
O3HaKoOMJIEHHE C METOJIOM BBIYUCIICHUS IIJIOIIA U IOBEPXHOCTH CHEPBI.
Pemenue 3a1a4 Ha BeIYMCIIEHUE IUTOIIAJIEH TOBEPXHOCTU MPOCTPAHCTBEHHBIX
TEN

Koopaunats! n
BEKTOPBI

O3HakoMIJIEHHE C IOHATHEM BEKTOpa. M3yueHne nekapToBOil CUCTEMBI
KOOPJAMHAT B IIPOCTPAHCTBE, TOCTPOEHHUE 110 3aJaHHBIM KOOpAUHATaM TOYEK U
IJIOCKOCTEM, HAX0KIeHHE KOOpANHAT Touek. HaxoxieHne ypaBHeHUI
OKPY’KHOCTH, c(hepbl, IIIOCKOCTH. BrrunciaeHne pacCTOsTHUM MEXy TOUKAMH.
N3yueHne CBOMCTB BEKTOPHBIX BEJIMYMH, IPaBUJ PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, ITPAaBUJI HAXOXKICHUSA KOOPAUHAT BEKTOPA B
IIPOCTPAHCTBE, MPABUJI ICHCTBUM C BEKTOPAMH, 3aJaHHBIMU KOOPAMHATAMHU.
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HCITIOJIb30OBAHHUEM BCKTOPOB

[IpuMeHeHHe TeOpHUH IIPU PELICHUU 3a]1a4 Ha ACUCTBUSA C BEKTOPAMH.
N3y4enne cKamsapHOro IpOU3BENECHUS BEKTOPOB, BEKTOPHOIO YPaBHEHUS
IIPSIMOM U TUIOCKOCTHU. [IpuMeHeHne TeopuH Npyu pelIeHnH 3a/1a4d Ha ACUCTBUSA C
BEKTOPAMH, KOOPJUHATHBIN METO, IPUMEHEHUE BEKTOPOB I BBIYUCICHUS
BEJIMYMH YTIJIOB U paccTosiHUI. O3HaKOMIIEHUE C JOKA3aTeIbCTBAMU TEOPEM
CTEPEOMETPHUU O B3aMMHOM PACIIOJIOKEHUHN IIPSIMBIX U IIJIOCKOCTEH C

9. YYUEBHO-METOANYECKOE U MATEPUAJ/IBHO-TEXHNYECKOE
OBECIIEYEHUME MIPOI'PAMMBI YYEBHOM JACHUITIJIMHBI OY .04
«MATEMATHUKA»

Onucanue

MaTepl/IaJILHO-TeXHH‘IeCKOﬁ

OCYIIeCTBJIEHHS 00Pa30BaTEJIBLHOIO Mpolecca

0a3bl, He00X0AUMOI IS

Ne i/t

HaumeHoBaHuE TIOMEIIIEHHIA JJIs IPOBEJICHUS BCEX BUIOB
y4eOHOI JeITeIbHOCTH, IPEyCMOTPCHHON YUCOHBIM TIIAHOM, B
TOM YHCIIE TOMEIICHUS U1l CAMOCTOSTENBHON paboThl, ¢
YKa3aHHEeM TepeyHsi OCHOBHOTO 000pyI0BaHus, yueOHO-
HAMISHBIX TOCOOHH M UCTIONB3YEMOr0O MPOrPAMMHOTO
obecrieueHus

Anpec (MECTONOIOKEHHUE) IOMEIIEHUH I
NPOBEICHUSI BCEX BHIOB YUEOHOM
JEATEIbHOCTH, TIPEIYCMOTPEHHOH Y4eOHBIM
IUIAaHOM (B ciIydyae pealn3anuu
00pa3oBaTeIbHON NPOrPaMMBI B CETEBOI (opme
JOTIOJTHATENBEHO YKa3bIBaeTCsl HANMEHOBAHUE
OpraHu3aliy, C KOTOPOH 3aKIIFOYEH JOTOBOP)

Kabuner wMartemaTtuku: ydeOHass ayJuTOpuUs JUIS
IIPOBEACHUS 3aHATUM BCEX BHUJIOB, B TOM YHUCIE
TPYIIIOBBIXH HWHIAUBUYATBHBIX KOHCYJIbTAllUH,

TEKYILETro KOHTPOJIS U MPOMEXKYTOYHOM aTTeCcTalluu
VYuyebHast jocka

Pabouee mecTo npenogaBaTens

KommekT yue6HOI Mebenu Ha 25 oOydaronuxcs
Y4eOHo-HarIsIIHbIe Toco0us

IlepeHOCHON MyJIBTUMEANINHBIA KOMIUIEKT

JocTyn Kk MHQOPMaIIMOHHO-TEIEKOMMYHHUKAIIMOHHOMN
cetu «MHTEpHET»

7-Zip GNU OTkpbITOC JIMIICH3UOHHOE COTJIAIICHHE
GNU General Public License. Office 365 Al
AxageMudeckas OAINCKa.

Adobe Acrobat Reader DC. OTkpbiTOe TUIIEH3MOHHOE
cornarenue GNU General Public License
Internet Explorer. IlpemocraBnsercs B
Microsoft Azure Dev Tools for Teaching
Apache Open Office. Apache license 2.0 Google
Chrome BecruiaTHOe mporpaMmMHOe o0OecTieueHHe.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.

3J’ICKTpOHHa$I O0MOIMOTEYHAs CHCTEMA <<AKa,[[eMI/IH».

pamKax

414042, r. Actpaxans,
yi1. MarucrpanbHas, 18
Aynmutopust Ne 311

[TomereHune a1t CaMOCTOSTENHHOM pabOTHI
KommekT yue6HOI Mebenu Ha 25 oOydaronmuxcs

414042, r. AcTpaxaHs,
yi1. MarucrpanbHas, 18
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Kommprorepsr — 3 mr. Ayautopus Ne 112
Joctyn Kk HHPOPMAITMOHHO-TEIIEKOMMYHUKAIIHOHHOM
cetu «HTEpHET»

7-Zip GNU OTKpbITOE JTUIIEH3HOHHOE COTJIAIIICHUE
GNU General Public License. Office 365 Al
AKaI[eMI/ILIeCKaH IIOAITMCKA.

Adobe Acrobat Reader DC. OTkpsbiTOE JIMIIEH3MOHHOE
cornamenne GNU General Public License

Internet Explorer. IIpenocraBisiercs B paMmkax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecmatHoe nmporpaMMHOE 0OecIieueHue.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.
QHGKTpOHHa}I OubnoTeuHas cucreMa <<AK8.I[6MI/I}I».

[TomerieHue 1t CaMOCTOSATENHHOM pabOThHI 414042, r. AcTpaxaHs,
KomrmutekT yueOHOo# Mebenu Ha 25 00yJaromuxcs yi. MarucrpanpHas, 18
Kommprorepsr — 2 mrT. Aypautopust Ne 308

Joctyn Kk HHPOPMAITMOHHO-TEIICKOMMYHHUKAITHOHHOM
cetu «HTepHeT»

7-Zip GNU OTKpbITOE TUIIEH3UOHHOE COTJIAlICHHIE
GNU General Public License. Office 365 Al
AKa,Z[eMI/ILIeCKa}I IIOAIIMCKA.

Adobe Acrobat Reader DC. OTKpbITOE JTUIICH3HOHHOE
cornamenne GNU General Public License

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

Apache Open Office. Apache license 2.0 Google
Chrome becmiatHoe nporpaMMHOe oOecIieYeHHe.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.
3HeKTp0HHa$I OubIMoTeuHas cucreMa «AKa,[[eMI/ISI».

10. PEKOMEHIAYEMAS JIMTEPATYPA

Joist o0yuaromuxcs

a) OCHOBHas ydeOHas JuTeparypa:

1. Anumos UI. A. u n1p. MaremaTuka: anreOpa 1 Hauyajla MATEMaTUYECKOTO aHAJIN3a,
reoMeTpus. Anredpa M Hayajla MaTeMaTHYeCKOro aHaiu3a (0a3oBbIl M yriryOJeHHBIN
ypoBHH).10—11 knaccel. — M., 2017.

2. Aranacsu JI. C., byry3oB B. @., Kagomues C. b. u ap. Maremartuka: anredpa u

Havajia MaTemMaThueckoro ananuza. ['eomerpus. ['eomerpus (6a30BbI U yriTyOJEeHHBIN
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ypoBaH). 10—11 xmaccer. — M., 2017.
3. Maremaruka, I'puroppeB B.Il., CabOypoa T.H.. 1-oe wu3nanue,2016r

Onexkrp.Bepeus https://academia-moscow.ru/reader/?id=173664

4. Maremaruka. bammvakoB M.U..10-e wuzmanue.2015 1 Dnektp. Bepcuun

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

0) TomoJIHUTENbHAS yueOHas TUuTeparypa:

1. bammvakoB M.M. Marematnka: y9eOHUK 711 CTYI. YAIPEXKACHUHN cpel. mpod.
obpazoBanus. — M., 2015.

2. bammmakoB M. U. Martematuka. COOpHUK 3a/1a4 MPOQUIBHONW HAMPABIEHHOCTH:
y4e0. mocodue A CTyI. yIpexkaeHu cpe. mpod. odpazoanus. — M., 2015.

3. bammakoB M.M. Marematuka. 3anaqauk: yueo. mocoOue st CTyI. YUPEKICHHUMA
cpen. npod. oopazoBanus. — M., 2015.

B) MIEpEeYEHb y4eOHO-METOUUECKOTO 00ECIIEUEHUS:

1. Y4ueOHO-MeTOaUMYECKOE€ MOCOOHE IO BBIMOJHEHUIO MPAKTUYECKUX pPadboT 1o
yueoHoi  muctumumHe  OVY]J[.04  «Marematukay 1o  mnpodeccuu  CpeaHero
npodeccuonanbaoro oopazopanus 43.01.09 «IloBap, koHTUTEPY

') UHTEPHET-PECYPCHI:

1. www.fcior.edu.ru (MubopManoHHble, TPEHUPOBOYHBIE W KOHTPOJIBHHBIC
MaTtepuabl).
2. www.school-collection.edu.ru (Enunas KOJUTEKIIUU U (POBBIX

00pa3oBaTeNbHBIX PECYPCOB).

Jlois npenoaaBaresien

1. ®enepanbublii 3akoH 0T 29.12.2012 Ne 273-D3 «O6 obpa3oBanuu B Poccutickoii
Denepanum».

2. [lpuka3z MunuctepctBa obpazoBanus U Hayku P®D ot 17.05.2012 Ne 413 «O6
YTBEPXKACHUN (PeiepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHIAPTa CPEAHETO
(TIoJTHOT0) 00IIIETO 00PA30BAHMS.

3. Ilpukaz MunuctepctBa ob6pazoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHHH u3MeHeHud B Ilpuka3 MwunucTtepcTBa oOpa3zoBaHuss M Hayku Poccuiickoi

®enepanuu ot 17.05.2012 Ne 413 «“O0 yTBepkaeHuU PeaepaabHOTO TOCYIapCTBEHHOTO
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00pa3oBaTeNbLHOTO CTaHAapTa CpeTHETro (TIOJIHOTO) O0IET0 00pa30BaHUs ».

4. Tlucemo [lemapTameHTa TOCYAApCTBEHHOW TMOJUTHKA B cdepe MOATOTOBKU
pabounx kaapos u JI1O MunucrepctBa obpazoBanus u Hayku P® ot 17.03.2015 Ne 06-
259 «PexkoMeHmauu 1O OpraHU3alluy TOJYUYeHUs] CpPEHEro oOIiero oOpa3oBaHUs B
mpeaeax OCBOCHHUS 00pa3oBaTEIbHBIX MPOTPAMM CPEIHETO MPO(ECCHOHATBLHOTO
oOpa3oBaHuss Ha ©0a3e OCHOBHOTO oOmiero oOpa3oBaHUS C YYETOM TpeOOBaHMIA
denepanbHBIX  TOCYIapCTBEHHBIX  OOpa30BaTENbHBIX CTAHAAPTOB W  IMOIYy4aeMOM
MpoQeCCUM WIN CIIENUATLHOCTH CPETHETO TPOPECCHOHATTEHOTO 00pa30BaHMSI.

5. IlpumepHas ocHOBHas oOpa3oBareiibHas MporpaMma CpPEeIHEro OOIIero
oOpa3oBaHus, OAOOpEHHAas  pelleHueM  QeaepaibHOro  yu4eOHO-METOAUYECKOro
oObeuHEeHus 10 001IeMy 00pa3oBaHuio (MpoTokoi oT 28 uroHs 2016r. Ne2/16-3)

6. bamvakoB M. M. MaremaTuka: KH. JiJIs IperogaBartesis: MeTo I, mocooue. — M.,
2014

7. bammakos M. U., I{pranos 111.1. Metoandeckoe mocoOue s IMOATOTOBKH K

EI'2. — M., 2013.

11. OCOBEHHOCTH OPTAHU3AIIMY OBYYEHMS IO YYEFHOM
JAUCHUIIIMHE JJISI UHBAJINIOB U JIULl C OT'PAHUNYEHHBIMHA
BO3MOKHOCTSAMMU 3I0POBbSA

J{nst oOy4aronuxcsi U3 4Yucjia MHBAIKMIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3JI0POBbSl HA OCHOBAHMM NMUCHMEHHOTO 3asBJICHUS ydeOHas AucuuIiuinHa «MareMmaTtuka»
peanu3yeTcss ¢ yu4eToM OCOOCHHOCTEH MCUXO(U3UYECKOTO Pa3BUTHS, WHIUBUYATbHBIX

BO3MOXHOCTEH M COCTOSIHUS 37OPOBbS (fajiee — MHANBUAYATLHBIX 0COOEHHOCTEH).

12. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOM

JUCHUILIAHBI
Pe3yabTarnl 00yueHust Kpurepun ounenku MeToabl olleHKH
B pesynbTaTe 0CBOEHUS TUCITUTIIIUHBI Onenka «OTIHYHO»: OTBETHI HA OneHka
0o0ydJaronuics J0JDKEH 3HATh: MMOCTABJICHHBIE BOITPOCHI U3JIaratoTCs NeATEIILHOCTH
0 MaTEMAaTHKE KaK 4YaCTU MUPOBOM | JIOTUYHO, [IOCIIEIOBATENBHO U HE oOyJaromuxcst mpu
KYJIbTYpPbl U MECT€ MAaTEMATHKH B TPeOYIOT TOMOJIHUTEIbHBIX MMOSCHEHUH. | BBIMOJHEHUU U
COBPEMEHHOW MBUIU3AINH, crioco0ax | [ToHO pacKphIBarOTCS MPUIHHHO- 3aIuTe
ONUCAHMS SIBJICHUI peaIbHOTO MUPA HA | CJIEACTBECHHBIC CBSI3H MEXKIY pe3yJIbTaToOB
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MaTE€MaTHYECKOM SI3BIKE;

- 0 MaTEMaTUYECKUX IOHATUAX KaK
BAKHEUIIINX MATEMAaTUYECKUX MOJIEIIAX,
ITO3BOJISIIOIIMX OIUCHIBATH U U3y4aTh
pa3HbIE IPOLIECCHI U SIBIICHUS;

- BO3MO>XHOCTH aKCHOMaTH4€CKOIO
IIOCTPOCHHSI MAaTEMaTHYECKUX TEOPHI;
- METOBI JOKA3aTEIbCTB U
QJITOPUTMOB PEILIEHUs, KaK UX
IIPUMEHSATH, IPOBOJIUTH JOKA3aTEIbHbIE
paccyKJIeHHs B XOZ€ pELICHUS 3a/1a4;

- IIPUEMBI PELICHUS] PALlMOHATIBHBIX
U UPPALMOHAJIBHBIX, IIOKA3aTEIIbHbIX,
CTETICHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHUW U HEPABEHCTB, UX CUCTEM,;

- Kak HCIO0JIb30BaTh TOTOBbIE
KOMIIBIOTEPHBIE IIPOTPAMMBI, B TOM
YUCIIE U1 TIOUCKA IIyTH PELICHUS U
MJUTFOCTPALIUK PEIIEHUs] YPAaBHEHUHN U
HEPABEHCTB;

- 00 OCHOBHBIX TIOHSATHSIX
MaTEMaTHYECKOI0 aHaJIN3a U UX
CBOMCTBAX, XapaKTEpU30BaTh
noBeJeHHE PYHKINH, UCTIOIH30BATh
II0JIy4YE€HHBIEC 3HaHUS JUIsl OTUCAHMS U
aHaJIN3a PEAIbHBIX 3aBUCUMOCTEN;

- OCHOBHBIE ITOHATHUSA O IUNIOCKUX U
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOMCTBAX;

- reoMeTpuyeckue Gpurypsl Ha
4YepTekKax, MOJENIAX U B pealbHOM
MHpE; IPUMEHSATh U3YYEHHBIE CBOWCTBA
reomMeTpuueckux Guryp u Gopmy ains
peuIeHus TEOMETPUIECKUX 3a1a4 U
3a/1a4 C IPAKTUYECKUM COJIEPKAHUEM;

- 0 IIpoLecCcax U SABJICHUSAX,
MMEIOIINX BEPOSITHOCTHBIN XapaKkTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B
pearbHOM MHPE, OCHOBHBIX TOHITHAX
3JIEMEHTAPHONU TEOPUH BEPOSTHOCTEM;
HaxOJHUTh U OLICHUBATb BEPOSITHOCTH
HACTYIIJIEHUS] COOBITUI B MPOCTEHIIINX
MIPAKTUYECKUX CUTyalUsIX U OCHOBHBIE
XapaKTEPUCTUKH CITyYalHbIX BEIUYMH;
- HCIIOJIB30BaTh TOTOBBIE
KOMITBIOTEPHBIE TPOTrPaMMBbI ITpH
pelIeHny 3a1ay.

B pe3ynbraTe ocBOGHUS JUCIUIUTUHBI
00y4aroIuiCs T0JKEH yMeTh:

- CaMOCTOSATENIFHO ONPEAEIATH IEIH
ACATCIIBbHOCTH U COCTABJIATH IIJIAHBI
TEATEIbHOCTH; CAMOCTOSATEILHO

SIBIICHUSIMU U cOOBITUSIMU. [lenatorces
000CHOBaHHBIE BBIBOJIBI.
JIeMOHCTPHUPYIOTCS TITyOOKHE 3HAHUS
MaTE€MAaTHUKH, BIa/ICHUE
MaTeMaTUYeCKUMU TePMUHAMH U
MOHATUSAMH.

Ouenka «X0opoImioy»: OTBETHI Ha
MOCTABJICHHBIE BOIIPOCHI U3J1aratoTCs
CUCTEMAaTU3UPOBAHO U
rnocaeaoBaresbHo. Menonp3yrores
OCHOBHbBIE MAaTEMaTUYECKUE TTOHATHS,
TEOPEMBbI, aKCHOMBI, CBOMCTBA, HO B
HejocTaTouHOM 00BemMe. MaTtepuan
W3J1araeTcsi yBEpeHHO.
JleMOHCTpHUpYyETCS yMEHUE
aHAJIM3UPOBATh MaTEpHall, OJTHAKO HE
BCE€ BBIBOJIbI HOCSIT
apryMEHTUPOBAHHBIA U JOKA3aTEIbHbBIN
xapakrep. Ucnonb3yercs
MareMaThyecKas TEpMUHOJIOTUS B PEYH.
Onenka «Y 10BJI€TBOPUTENBHO»:
JIOMYCKaIOTCs HAPYIICHUS B
M1OCJIEI0BATEIbHOCTH U3J10KEHHUS.
Hmerorcs TOJIBKO OCHOBBI 3HAHU M.
JIeMOHCTpUPYIOTCS TOBEPXHOCTHBIE
3HaHUS BOIIPOCA, C TPYAOM PEIIAKOTCS
KOHKpeTHbIE 3a1a4uu. Mmerores
3aTpyAHEHUS C BBIBOJIAMH.
Henocrarounoe Bnagenue
MaTeMaTUYECKON TEPMUHOIIOTUEN.
Ouenka «HeynoBieTBOpUTEIBHO»:
Marepuan n3naraercs
Hernoclea0BaTeIbHO, COUBUMBO, HE
MPEJICTABIISIET OMPEACIICHHON CUCTEMBI
3HaHUM 1o gucuumuinee. He
MIPOBOJUTCS aHaNU3. BBIBOBI
OTCYTCTBYIOT. OTBETHI Ha
JOTIOJTHUTEIbHBIE BOITPOCHI
OTCYTCTBYIOT. Heznanue
TEPMHHOJIOTUH.

MPAKTUYECKHX,
J1a00paTOPHBIX
3aHATHH,
BBIMIOJTHEHUH
JIOMAIIHUX padoT,
orpoca,
pE3yJIbTaToOB
BHEAYIUTOPHOU
CaMOCTOSITETTbHOM
paboThI
o0yJaronmxcs,
KOHTPOJIbHBIX
paboT u Ipyrux
BUJIOB TEKYIIETO
KOHTPOJISI.

Onenka
JeSITeTTHHOCTH
oOyJaromuxcst pu
BBIIIOJIHCHUHN H
3aIuTe
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OCYIIECTBIISITh, KOHTPOIUPOBATH U
KOPPEKTHPOBATH JCATEIBHOCTB;
MCIIOJIH30BATH BCE BO3MOXHBIE PECYPCHI
JUISL TOCTHIKEHHSI TTOCTABJICHHBIX LIeeh
U peasin3aluy IJIaHOB JEATeIbHOCTH;
BBIOMPATH YCIEIIHBIC CTPATETHH B
Pa3IUYHBIX CUTYAIIHSIX;

MPOAYKTUBHO OOIIATHCS U
B3aMMO/ICVICTBOBATH B IIPOLECCE
COBMECTHOH JIESATEIIbHOCTH, YIUTHIBATh
MO3UIUH IPYTUX YIACTHUKOB
NeATEeIbHOCTH, 3(QPEKTUBHO pa3peliaTh
KOH(JIUKTHI,

HPOSIBJISITh TOTOBHOCTB U
CIIOCOOHOCTH K CAMOCTOSITEITbHOM
WH(POPMAIIMOHHO-TT03HABATEIILHON
NesITeTbHOCTH, BKIIFOUAsi yMEHHUE
OPUEHTUPOBATHCS B PA3JIMIHBIX
MCTOYHUKAX UH(DOPMALINU, KPUTHYECKU
OLICHUBATh U MHTEPIIPETUPOBATH
UH(OPMAIIHIO, TTIOTYYaeMYIO U3
pa3IMYHBIX UCTOYHHUKOB;

OpPraHU30BBIBATH CBOIO
M03HABATEIbHYIO, YYCOHO-
HCCIIEIOBATEIBCKYIO U IPOCKTHYIO
JeSITeIbHOCTbD,

paspemuiats MpoOJIEMbI U
CaMOCTOSITENTLHO UCKaTh METOJIbI
pEIICHUS TPAKTUICCKUX 3a]1a4,
MPUMEHSTH Pa3IMYHBIE METOIbI
TTO3HAHMUS;

SICHO, IOTUYHO ¥ TOYHO M3J1araTh
CBOIO TOUKY 3pEHHsI, UCTIOIB30BaTh
a/IeKBaTHBIE SI3bIKOBBIE CPEJICTBA;

OCO3HAaBaTh COBEpIIaEMbIe ACHCTBUS
Y MBICTTUTEIILHBIC ITPOIIECCHI, UX
pe3yabTaThl U OCHOBAHUS, TPAHUIIBI
CBOCTO 3HAHWS M HE3HAHUS,
OCYIIECTBISITH TOCTAHOBKY HOBBIX
MO3HABATENBHBIX 33134 U CPEICTB IS
WX TOCTHXKEHUS;

HCKATh M IPUHUMATD PELICHHS,
MPOSIBIISATH COOOPA3UTETHLHOCT U
WHTYHIIAIO, PA3BUTOCTh
MPOCTPAHCTBEHHBIX MPEICTABICHUN;
CTIIOCOOHOCTH BOCTIPUHUMATE KPAacoTy U
TapMOHHIO MHpA.

pE3yJIbTaTOB
MPAKTUYECKUX
3aHATHH,
BBIMIOJTHEHUH
JIOMAIIHUX padoT,
orpoca,
KOHTPOJIBHBIX
paboT U Apyrux
BUJIOB TEKYIIETO
KOHTPOJISL.
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