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MHNOACHUTEJBbHASA 3AIINCKA

Pabouass mporpamma 6a3zoBoro kypca «Marematuka» s 10-11 kmacca cocTaBieHa Ha OCHOBE
CJIEYIOIIKUX HOPMATUBHO — IIPABOBBIX IOKYMEHTOB:
*@enepanbHblil 3akoH «O0 o6pa3zoBanun B Poccuiickoit @eneparum» (0T 29.12. 2012 r. Ne 273-D3);
*@enepanbubiil 3akon oT 01.12.2007 1. Ne 309 (pen. ot 23.07.2013 r.) «O BHECEHUU U3MEHEHUH B OT/ICIIbHbBIC
3aKoHoJaTebHble aKkThl Poccuiickoil @exepanii B 4acTH M3MEHEHHUS U CTPYKTYphl [ ocyqapcTBEHHOTO
00pa30BaTeNbHOIO CTaHapTaY;
*[Ipuka3 Muno6pazoBanust Poccun ot 05.03.2004 1. Ne 1089 «O06 yrBepkneHun dheaepaibHOr0 KOMIIOHEHTA
rOCYJapCTBEHHBIX 00pa30BaTEeNbHBIX CTaHIAPTOB HAYaJbHOIO OOIEro, OCHOBHOT'O OOINEro M CpPEIHEro
(momHOTO) 00I1IeTO 00pPa30BaAHUSY;
[Ipukaz Munobpuayku Poccum ot 31.03.2014 r. Ne 253 «OO6 yrBepkaeHUU (enepatbHOTO MEepeyHs
y4eOHUKOB, PEKOMEHIYEMbIX K HCIOJB30BaHUIO TMPU peaTu3alldd HMEIOIIUX TOCYIapCTBEHHYIO
aKKpEIUTAIMIO 00pa30oBaTEIbHBIX MPOTPaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeaHEero OoO0IIero
o0Opa3zoBaHus »;
[Ipuka3z Muno6pazoBanust Poccun ot 09.03.2004 1. Ne 1312 «O06 yrBepxkaeHUM GeaepaibHOro 0a3ucHOTo
yueOHOro IUIaHa W TPUMEPHBIX Y4YEOHBIX IUIAaHOB Ui 0oOpa3oBaTeNbHBIX YyupexaeHuil Poccuiickoi
Deneparyy, peal3yoNUX MPOrpaMMbI 00IIIero 00pa3oBaHUS Y,
[Ipuka3z MunucrepctBa o6pa3oBanus u Hayku Poccuiickoir @enepanuu ot 31 nexadpsa 2015 r. Nel577 «O
BHECCHWU W3MEHEHUH B (eepalabHbIii TOCYAapCTBEHHBIH 00pa30BaTEeNbHBIA CTAaHIAPT OCHOBHOTO OOIIEro
o0Opa3oBaHus, YTBEPKIEHHBIN MpukazoM MuHucTepcTBa o0pazoBaHusi U Hayku Poccuiickoii denepanuu oT
17 nexadbpst 2010 . Ne 1897»;
[Ipuka3z MunucrepctBa o6pa3oBanus u Hayku Poccuiickoit @eneparuu ot 31 gexabps 2015 r. Nel578 «O
BHECCHWU HM3MEHEHUH B (pelepalbHbI TOCyJapCTBEHHBIN 00pa3oBaTENbHBI CTaHIAPT CPEJAHEro OOIIero
o0Opa3oBaHus, YTBEPKIEHHBIN MpukazoM MuHucTepcTBa oOpazoBaHusi U Hayku Poccuiickoii denepanuu oT
17 mas 2012 r. Ne 413»
*ABTOpCcKass mnpumepHas mnporpamma A. [. MopakoBuua (6a30Bblii  ypoBeHb). (AnreOpa u Haudaia
mareMaTrueckoro aHanmsa. 10-11 kmaccer./ aBT.- coct. .M. 3ybapesa, A.I'. MopakoBuu
[Iporpammsl o01Ieo0pa3oBarenbHbIX yupexaenuii. ['eomerpus. 10-11 xnaccerr / coct. T.A. Bypmuctposa M.

B cootBerctBuu ¢ npunATON KoHuenmmen pa3BuTHs MaTeMaTHUecKOoro oOpazoBanus B Poccuiickoi
deneparnun, MaTeMaTHUIeCKOe 00pa30BaHUE PEIIaeT, B YACTHOCTH, CIIEYIONIUE KIIFOUEeBBIE 3a/1a4H:
—IIPEAOCTABIIATh KaXA0My 00ydaromeMycsi BO3MOXXHOCTh JOCTHIKEHMsI YPOBHS MaT€MaTH4YECKUX 3HAHWM,
HE00X0IMMOTro 151 JajbHENIIeH yCIeIHONW KU3HHU B OOIIECTBEY;
—«obecrnieynBaTh HEOOXOJUMOE CTPAaHE YHCIO BBIYCKHUKOB, MaTeMaTHuyecKas IOJATOTOBKA KOTOPBIX
JOCTaTOYHA Ui TPOAOJDKEHUS 00pa3oBaHWs B Pa3NWYHBIX HAMpaBICHUSAX M AN MPaKTHYECKOH
NEeSTeIbHOCTH, BKJIIOYas NPENoJaBaHUE MaTeMaTUKH, MaTeMaTHYeCKHE HCCIeoBaHUs, paboTy B cdepe
UH(OPMALIMOHHBIX TEXHOJIOTHI U Jp.»;
—«B OCHOBHOM OOIIEeM U cpeaHeM oO0meM o0pa3oBaHUU HEOOXOJUMO TMPEIYyCMOTPETh IOJATOTOBKY
o0yyaroIuxcsi B COOTBETCTBUM C MX 3alpocaMd K YpPOBHIO TOATOTOBKM B cdepe MaTeMaTHu4ecKoro
00pazoBaHUsN.

COOTBETCTBEHHO, BBIJCIAIOTCS TPU HamNpaBlieHUs TpeOOBaHWM K pe3yibTaTaM MaTeMaTHUYeCKOTo
o0Opa3zoBaHwUs:
1) mpakTHKO-OpUEHTHPOBAHHOE MaTeMaTH4eckoe o0pa3zoBaHue (MaTeMaTHKa IS )KU3HH);
2) MmaTemMaTHKa JjIs UCIOJIb30BaHUs B MpoQeccuy;
3) TBOpuecKoe HampaBjeHHE, Ha KOTOPOE HAIeJeHbl Te O0ydYaroIluecs, KOTOpbIe IUIAHUPYIOT 3aHMMAaThCS
TBOPUYECKON M HCCIEAOBATENbCKON paboToli B 00acTH MaTeMaTHKW, (QU3UKHU, SKOHOMHUKUH M JPYTUX
o0acTsX.

esn u 3a5a4u, pemiaemMblie NPHU peajin3anuu padouyei NporpaMMmel.

W3yuenne MaTeMaTHKH Ha CTYNEHH CpeJHero oOmiero oOpa3oBaHUs Ha NPOQHIBHOM YpOBHE
HAIpPaBJIEHO Ha JOCTH)KEHUE CIIEYIOIINX LeJIei:
- (hopmupoBaHUEe MpeACTaBIEHUI O MAaTEMATUKE KaK YHUBEPCATHHOM SI3bIKE HAYKH,
CPEJCTBE MOJEIUPOBAHMUS SIBJICHUN U MPOIIECCOB, 00 MAEIX U METOIaX MaTeMaTUKH;
- pa3BUTHE JIOTHYECKOTO MBIIUICHUS, AITOPUTMUYECKON KYIbTYpPbl, KPUTUIHOCTH



MBIIICHHS HA YPOBHE, HEOOXOAUMOM 1 00y4eHHS B BBICIHICH IIKOJIE [0 COOTBETCTBYIOILEH
CHeLMaNbHOCTH, B Oyayliel mpopecCuOHaIbHON e TeNbHOCTH;

- OBJIaJICHUE MAaTEMAaTUYECKUMU 3HAHUSMU U YMEHUSAMH, HEOOXOIMMBIMU B

IIOBCEHEBHOM KU3HU, JUI U3YYEHMsI IIKOJbHBIX €CTECTBEHHOHAYYHbBIX JUCLUIUIMH Ha 6a30BOM
YPOBHE, JJIs1 TOJIy4eHUs] 00pa30BaHUs B 00JIACTSIX, HE TPEOYIOUINX YriyOIeHHOM
MaTeMaTHYECKON MOATOTOBKH;

- BOCIIUTaHHUE CPEICTBAMU MAaTEMATUKU KYJIbTYpbl JUYHOCTH: OTHOLIEHUS K

MaTeMaTHKe KaK 4acTH OOLIeUeIOBEUeCKOM KyJIbTyphl: 3HAKOMCTBO C UCTOPHEN Pa3BUTHSA
MaTEMaTHUKH, SBOJIIOLUEN MaTeMaTHUYECKUX UAEH, TOHUMAHNS 3HAYUMOCTH MaTEMATUKH JUIs
00I11eCTBEHHOI'O POrpecca;

- IOJITOTOBKY K MOCJIEAYIOUIeMY MpodhecCHOHATBHOMY 00pa30BaHUIO WITH
po¢eCCHOHATIBHOM EATEbHOCTH U IPUOOPETEHNE TPAKTUYECKOTO OIbITA ACATEIbHOCTH,
MpEeIIIeCTBYIONIEH MPOoheCCHOHATHHOM.

Omnpenenenue Mecta U poju yueOHOro Kypca, IpeiMeTa B OBJIaZICHUN 00yYaroIuMHUCS
TpeOOBaHUI K YPOBHIO MOATOTOBKU 00y4yarouXcs (BbIITYCKHUKOB) B COOTBETCTBHHU C
(benepanbHBIMHU FOCY1apCTBEHHBIMU 00pa30BaTEIbHBIMU CTAHAAPTAMHU.

[Tpu n3yueHnn Kypca MaTeMaTHKH Ha IPOPHUILHOM YPOBHE MPOIOIDKAIOTCS U MOTyJaroT
pa3BUTHE coJepKaTelbHbIe TUHUU: «Anredpa», « DyHKIUNY, «Y paBHEHUS U HEPABEHCTBAY,
«I"eomeTrpus» BBOAUTCS MOLYJIb «MareMaTnyeckuil aHayusy». B paMkax ykazaHHBIX
COJIEPIKaTENbHBIX JIMHUHI PEIIAIOTCS CIAEAYIOUINE 3aJa4YHU:

- CUCTEMAaTHU3aIsl CBEICHUN O YUCIIax; U3y4YE€HUE HOBBIX BUJIOB YHUCIIOBBIX BHIPAKEHUN U
(bopMyI1; COBEpIIEHCTBOBAHUE MPAKTHUECKUX HABBIKOB M BHIYUCIUTEIBHOM KYJIBTYpHI,
pacumpeHue U COBEpIICHCTBOBAHKE anreOpanyecKoro anmapara, copMupoBaHHOTO B
OCHOBHOI1 LIKOJIE, ¥ €r0 IPUMEHEHHUE K PELICHUIO MAaTEMaTHYECKUX U HEMATEMaTUYECKUX
3aja4;

- pacuIMpeHHe U CUCTEeMATU3alus O0IUX CBEACHUHN O GYHKLUAX, HOMOJHEHHE KiIacca
U3y4aeMbIX (DYHKIHA, WUTIOCTPALXs IIUPOTHI IPUMEHEHUsT GYHKIUN JJIs1 ONMCAHUS U
W3YYEHHUS PEANIbHBIX 3aBUCUMOCTEH;

- pa3BUTHE NIPEJICTABICHUN O BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSX B
OKPY’KaOIlleM MUPE, COBEPLIEHCTBOBAHNE NHTEIUIEKTYAJIbHBIX U PEUEBBIX YMEHUHN IIyTEM
o0oramieHusi MaTeMaTU4eCKOro S3bIKa, Pa3BUTHUS JIOTMUECKOTO MBILIUICHHUS;

- 3HAKOMCTBO C OCHOBHBIMU HJESIMHM U METOJIaMU MaTeMaTUYECKOr0 aHaJIN3a,
CUCTEeMaTH3alMs cBeleHuH o (purypax Ha INIOCKOCTH; MHOTOI'PAaHHUKOB U T€Jl BPALLECHUS B
IIPOCTPAHCTBE;

- U3y4YEHHE CBOICTB MPOCTPAHCTBEHHBIX T€J, POPMUPOBAHUE YMEHUS IPUMEHSATh
MIOJIyYEHHBIE 3HAHUS [UIsl PEILICHUS IPAKTUYECKHX 3a/a4;

- COBEPIIEHCTBOBAHHUE MTPAKTUUYECKUX HABBIKOB M BHIUUCIUTENBbHOMN KYIbTYPBI,
pacuIMpeHre U COBEpLICHCTBOBaHKE aJIre0pandecKoro anmnapara, copMupoBaHHOTO B
OCHOBHOI 1IIKOJIE, U €r0 MPUMEHEHHE K PEIICHUI0 TE€OMETPUUECKUX 3aj1au.

O0mas xapakrepucruka npeamera «MareMmaTuka»

B npodunbsHOM Kypce conep:kanne o0pa3oBaHus, MPEACTaBICHHOE B OCHOBHOM IITKOJIE, Pa3BUBAETCS B
CJIEYIONINX HAMPaBICHUSX:

scCTEMAaTH3allisl CBEJCHUHN O unciax; (opMupoBaHHE MPEACTABICHUN O PACHIUPEHUU YHCIOBBIX
MHOECTB OT HATYpaJbHBIX JI0 KOMIUIEKCHBIX KaK CIIOCOOE MOCTPOCHHSI HOBOTO MaTEeMaTHYECKOTO ammapara
JUTISL PEIIeHMs] 3a/1ay OKPY’KAIOIIero MUpa U BHYTPEHHUX 3aJad MAaTeMaTHKU; COBEPIICHCTBOBAHUE TEXHUKHU
BBIUMCJICHHI;

*pa3BUTHE M COBEPIICHCTBOBAHUE TEXHUKH alreOpanuecKux MpeoOpa3oBaHUM, pPelIeHUs] YpaBHEHUH,
HEPaBEHCTB, CUCTEM;

sCHCTEMAaTHU3allMs U PACIIUPEHUE CBEIEHUH 0 (DYHKIMAX, COBEPIICHCTBOBAHNUE TpaPUUeCKIX YMEHUM;
3HAKOMCTBO C OCHOBHBIMH HJIEIMH M METOJaMH MaTE€MaTH4YeCKOro aHajin3a B oOBbeMe, MO3BOJISIONIEM



UCCIIEIOBaTh SJIEMEHTapHble (YHKUIMU M pelarh NpOCTEHIIne TreoMeTphuecKue, (U3UYecKue W Ipyrue
IIPUKIIAIHBIC 33/1a4H;

*pacIIMpeHue CUCTEMBI CBEIEHUI O CBOMCTBAX IUIOCKHX (PUTYp, CHCTEMAaTUYeCKOe U3YYEeHUE CBOMCTB
IIPOCTPAHCTBEHHBIX TEJI, Pa3BUTHE NIPEACTABICHUN O TEOMETPUUECKUX U3MEPEHUSX;

*pa3BUTHE MIPEICTABICHUN O BEPOSTHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSX B OKPY’KAIOIIEM MUPE;

*COBEPLICHCTBOBAHNE MAaTEMaTHYECKOr0 Pa3BUTHUS 10 YPOBHS, MO3BOJISIIOIIETO CBOOOJHO MPUMEHSTh
U3y4eHHbIE (PAKThl U METOJIbI MIPH PEUICHUH 3a[a4 U3 Pa3IHMYHBIX Pa3/IeIoB Kypca, a TaKKe UCIOIb30BaTh UX
B HECTAHJAPTHBIX CUTYALMSIX;

*(opMHpOBaHUE CIIOCOOHOCTH CTPOUTH M HCCIIEAOBATh MPOCTEHIINE MAaTeMaTHYECKHE MOJEIH IIPH
peLICHUH NPUKIAIHBIX 3aJad, 3alad U3 CMEXHBIX JUCLUIUIMH, YIIyOJieHHe 3HaHMM 00 OCOOEHHOCTSX
NPUMEHEHHUS MaTEeMaTHYECKUX METOIOB K UCCIIEIOBAHHIO MTPOIIECCOB M SIBJICHUI B IPUPOJE U OOIIECTBE.

Kypcbt  marematukum g 10-11kmaccoB  ckiaabIBaeTCs W3 CICAYIOIIMX — COJIEPKATEIbHBIX
KOMITOHEHTOB: alre0pbl, MAaTEMaTHYECKOTO aHATN3a, KOMOMHATOPUKHU M TEOPUU BEPOSTHOCTEH, TEOMETPHUH.

Kypc Hanenen Ha ¢popMHpoBaHHE MaTEMaTHYECKOro ammapara i pelleHHs 3a7ad U3 MaTeMaTHKU,
CMEXHBIX TIPEAMETOB, OKpYXammleil peanbHOCTH. SI3bIK anreOppl M MaTEeMaTHYEeCKOro aHalu3a
MOIYEPKUBACT 3HAYECHUE MAaTEMATUKH KaK S3bIKa JJIS IIOCTPOEHUS MAaTEMATHYECKUX MOJEIIEH, MPOLIECCOB U
ABJICHUN peasbHOro Mupa. OAHONW M3 OCHOBHBIX 3aJad M3YyUEHUS MAaTEMaTUKU SBJISETCS pPa3BUTUE
QITOPUTMUYECKOTO MBIIUICHHUs, HEOOXOAMMOro, B YaCTHOCTH, JUISI OCBOEHHUS Kypca HH()OPMATHUKY;
OBJIA/ICHUE HABBIKAMH JIEAYKTUBHBIX paccyxiueHuil. [IpeoOpasoBanne cuMBonmmdeckux (OpM BHOCHUT CBOM
cneunuyeckuil BKJIaJ B pa3BUTHE BOOOPaKEHMs, CIOCOOHOCTEH K MareMaTHYecKOMYy TBOpuecTBY. Jpyroi
BAXHOW 3aJaueil H3Y4eHMs] MaTEeMaTHKU SBJISETCS IOJIY4YEHHME NIKOJbHUKAMHM KOHKPETHBIX 3HAHUH O
(GYHKUMAX KaK BaKHEWIed MaTeMaTH4ecKOM MoJenu A ONUCAHMUS M HCCIEOBaHUS Pa3HOOOpa3HbIX
IPOLECCOB  (PaBHOMEPHBIX, PAaBHOYCKOPEHHBIX, 3KCIIOHEHIUAIbHbIX, MEPUOJUYECKUX U Jp.), JUIS
(GopMHpOBaHHUS y y4allluXCs MPEICTABICHUNA O POJIM MAaTeMaTHKH B Pa3sBUTHM LUBWIM3ALUM U KYJIbTYpBHI.
DJeMeHTHl JIOTHMKH, KOMOMHATOPUKH, CTATUCTHKH M TEOPHUU BEPOSTHOCTEH SBIAIOTCS  00s3aTEIBHBIM
KOMITOHEHTOM IIIKOJIBHOTO 00pa3oBaHMsl, YCUJIMBAIOIIUM €r0 MPHUKJIAIHOE U MPAKTUYECKOe 3HauyeHHe. DTOT
MaTtepuag HeoOXOIuM, MpexIe Bcero, aius (GopMHpoBaHUS (YHKIIMOHAIBHOW TPAaMOTHOCTH — YMEHHMH
BOCIIPUHMMATh M aHAJIU3UPOBaTh HH(DOPMALMIO, NPEACTABICHHYIO B pa3JIMYHbIX (opmax, MNOHMMATh
BEPOATHOCTHBIN XapaKTep MHOTUX pEaJbHBIX 3aBHUCHUMOCTEH, NMPOU3BOAUTH MPOCTEHIINE BEPOSITHOCTHBIE
pacuerbl. M3yueHne OCHOB KOMOMHATOPHKH MO3BOJIUT YYalIeMYCsl OCYLIECTBISATh PACCMOTPEHHE CIy4aes,
nepebop M MOJACYET YHClia BApUAHTOB, B TOM YHCIIE€ B MPOCTEHIINX NPUKIATHBIX 3aaayax. [lpu m3zyuenun
CTaTUCTHKH U TEOPHH BEPOSATHOCTEH 000TraIiaTcs NpecTaBIeHUsI O COBPEMEHHON KapTHHE MHpa U MeToJax
ero uccieioBaHus, (GOpMUPYETCS TMOHHMAaHUE POJIM CTATHUCTUKM KaK MCTOYHHMKA COIMAIbHO 3HAYUMOMN
UH(POPMALIMKU, U 3aKJIaJbIBAIOTCS OCHOBBI BEPOATHOCTHOrO MbIIUIEHHUs. Takum 0o0pa3oM, B X0J€ OCBOEHUS
COJIep’KaHus Kypca y4yalirecs Moy4aloT BO3MOXHOCTD:
1.pa3BUTh NOpPEACTABICHHUS O YUCIE M POJM BBIYMCICHUA B YEJIOBEUECKOW NpaKTUKe; CPOPMUPOBATH
NPAKTUYECKHE HABBIKM BBIIIOJIHEHUS YCTHBIX, MHCbMEHHBIX, WHCTPYMEHTAJIbHBIX BBIYMCIECHUH, DPa3BUTh
BBIUNCIIUTEIBHYIO KYJIBTYpPY;
2.0BJa/leTh CHUMBOJMYECKUM SI3BIKOM airedpbl, BbIpaOoTaTh (hopMalibHO-ONEPATUBHBIE airedpanyeckue
YMEHMSI U HAyUYUTHCS IPUMEHATDH UX K PELICHUIO MATEMaTHYECKUX U HEMAaTEMAaTUYECKUX 3a/1ay;
3.M3y4uTh CBOWCTBA U TpapuKU dBJIEMEHTAPHBIX (YHKIUN, HAYYUTHCS HUCIOIB30BaTh (PYHKLIHOHAJIBHO-
rpaduyeckre MpeACTaBIeHUs s OMUCAHUS U aHAJIN3a PealbHbIX 3aBUCUMOCTEH;
4.pa3BUTh IPOCTPAHCTBEHHBIE MPEICTABIECHUS U N300pa3uUTENbHBIE YMEHMS, OCBOUTh OCHOBHBbIE (DAaKThl U
METO/Ibl IIJITAHUMETPUH, IO3HAKOMUTBCS C MPOCTEUIIMMHU NTPOCTPAHCTBEHHBIMU TEJIAaMHU U UX CBOWCTBAMU;
5.10JTy4nTh IPEJICTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHPE U O Pa3IMUHBIX CIIOC00ax
UX U3y4eHHsI, 00 0OCOOEHHOCTSIX BBIBOAOB M ITPOTHO30B, HOCAIINX BEPOSITHOCTHBIN XapakTep;
6.pa3BUTh JIOTUYECKOE MBINUIEHHE U pedYb — YMEHMsI JIOTHYECKH OOOCHOBBIBATH CYKJIEHHUS, MPOBOJUTH
HECJIO)KHBIE CHUCTEMATHU3allM, NPUBOAUTH NMPUMEPHl M KOHTPIPHUMEPBI, HCIOJIB30BATh PAa3IMYHBIE SI3BIKU
MaTeMaTUKd  (CJIOBECHbIM, CHMBOJIMYECKHUH, TpapuuecKuil) [Uid WUIIOCTpAIMKM, HWHTEPIPETalNH,
apryMeHTalluu U J10Ka3aTelbCTBa;

Pa3znen reomerpun mo3BOJIUT cPOPMHUPOBATH MPEACTABICHUS 00 M3yd4aeMbIX MOHATHSIX M METOJax Kak
BOXHEHMILINX CPEICTBAX MATEMAaTUYECKOT0 MOJEIMPOBAHUS PEAIBHBIX MPOLIECCOB U SIBIEHUI. pPaclo3HaBaTh



Ha YepTeKax U MOJENAX MPOCTPAHCTBEHHbIE (DOPMBI; COOTHOCHTH TPEXMEPHBIE OOBEKTHI C UX ONUCAHUIMH,
M300paXeHUsIMU; OMUCHIBATh B3aMMHOE pACIOJIOKEHHWE TPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHPOBAaTh CBOM CYXICHHS 00 3TOM pAacIONOKEHHH; aHAIU3UPOBAaTh B MPOCTEUIIMX CIydasx
B3aMMHOE pAacrojio)KeHHE OOBEKTOB B IMPOCTPAHCTBE U H300pakaTh HX; H300pakaTh OCHOBHBIE
MHOTOTPAaHHHKH; BBIIOJHATH YEPTEIKH IO 33JaHHBIM YCIOBHSIM; CTPOUTH CEYCHHUsS KyOa, MPU3MbI TUPAMH/IBL,
KpPYTJIbIX TEN; pelarh IJIAHUMETPUUYECKHE M CTEPEOMETPUUYECKHE 3a/1aud Ha HAXO0XKJIEHHE I'€OMETPUUYECKUX
BEJIMYMH (UIMH, YIJIOB, IUIOIIAJCH); UCIIONIB30BAaTh IIPU  PEIICHUM CTEPEOMETPUYECKHUX 3aad
IUTAHUMETPUYECKHE (PaKThl U METObI, BEKTOPHYIO alreOpy, MPOBOIUTH JOKA3aTEIbHBIC PACCYXKACHHS B X0JI€
peuieHus 3a1ay.

MecTto npeamera B 0a3UCHOM y4eOHOM IVIaHe
JlanHas mporpaMMa paccuuTaHna Ha 345 yuyeOHBIX 4acoB Ha JiBa roja ooydenus (175 gacor B 10 kiacce

u 170 gacoB B 11 kmacce). CornacHo ¢enepaabHOMy 0a3ucHOMY y4eOHOMY IJIaHy Ha M3y4eHHE MaTeMaTUKU
Ha 0azoBoM ypoBHe B 10 m 11 kimacce B y4eOHOM IUIaHE€ OTBOAMTCS 5 4YacOB B HEAEIIO, M3 KOTOPBIX
NPeIyCMOTPEHO 3 Yaca B HEJIENI0 Ha M3yUeHHUE Kypca ainreOphl M Hadal MaTeMaTHUECKOro aHajiu3a u 2 yaca
Ha M3ydeHue reomeTpur. [[nsg oOydyeHus anreOpe W HavajaMm maTemMaTHdeckoro anamusa B 10 — 11 kmaccax
BblOpaHa coaepxkarenpHas tuHug A.I'. MopakoBuya.

C uensio noarotoBku k EI'D mpeaycMOTpeHbI 4achl AJis MPOBEICHUS TUAarHOCTUYECKUX paboT, CTApTOBOTO
KOHTPOJISI, TPOOHOT0 SK3aMEHa.

Pacnipenenenne yueGHOro BpeMeHU MEKY STUMU MPEAMETAMHU MIPEICTABICHO B TabIUIIE.

Kaaccer | [Ipeamersl MaTeMaTH4eCKOro nukjaa | KosumdyecTBo yacos
10 Anrebpa 105
I'eomerpus 70
11 Anrebpa 102
I'eomerpust 68
Bcero 345

175 gacoB g uzydenus B 10 kitacce u3 pacuéra 5 yacoB B Henento (3 yaca airedpa, 2 yaca reoMeTpust);
170 gacoB anisa uzydenus B 11 kitacce u3 pacuéra 5 yacoB B Henenmto (3 yaca anrebpa, 2 4aca reoMeTpus);

JInuHOCTHBIE, MeTanpeiMeTHbIE H NIPeIMeTHbIEe Pe3yIbTaThl 0CBOCHHUSI y4eOHOI 0
npeamera «MaTeMaTHKa»
10-11 kaacesl
JInyHOCTHBIE pe3yabTaThl:
-OpUeHTalus OO0yJaloluXcs Ha pealu3alldio MO3UTUBHBIX >KU3HEHHBIX NEpPCHEKTUB, HHULIUATUBHOCTb,
KpPEaTUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K JINYHOCTHOMY CaMOOIIPEIEIIEHUIO, CTIOCOOHOCTh CTaBUTh IIETTH U
CTPOUTH )KU3HEHHbBIE TJIAHBI;
-TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIUXCsi K CaMOPa3BUTHIO W CaMOBOCIIUTAHHIO B COOTBETCTBUU C
00111€4eTOBEYECKUMH LIEHHOCTSIMU U MJIeallaMU TPa’KAaHCKOTO O0IIEeCTBa;
-HPaBCTBEHHOE CO3HAHWE W TIOBEJCHHE Ha OCHOBE YCBOCHHS OOIIEUENIOBEYECKUX IIEHHOCTEH, TOJIEPaHTHOTO
CO3HAHUS U TOBEJCHUS B IOJIUKYJIBTYPHOM MHPE, TOTOBHOCTH M CHOCOOHOCTH BECTHU JUAJIOT C JAPYTMMHU
JIOAbMHU, JOCTUT'aTh B HEM B3aHMMOIIOHUMAaHUA, HAXOJAUTH O6HII/IC e U COTPYAHUYATDE IJId UX JOCTUIKCHUSA
-IPUHATHE TYMAaHUCTUYECKUX LIEHHOCTEH, OCO3HAHHOE, YBOXKUTEIBHOE M JOOpOKEIaTelbHOE OTHOLICHHE K
JPYrOMY YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHIO;
-pa3BUTHE KOMIIETEHIIMHA COTPYIHUYECTBA CO CBEPCTHUKAMH, JAETBMHU MJAJIIETO BO3pAcTa, B3POCIBIMU B
o0pa3oBaTeNbHOM, OOIECTBEHHO IOJIE3HOW, Yy4eOHO-MCCIeA0BATEIbCKOM, MPOEKTHOW W APYrHX BHIAX
NeSITeTbHOCTH.
-MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHsI HAayKH, 3HAYUMOCTH HayKH,
TOTOBHOCTh K HayYHO-TEXHHYECKOMY TBOPYECTBY, BIAJICHHE JIOCTOBEpHOW HH(OpMaIueil o mneperoBbIX
JOCTMIKCHUAX U OTKPBITHAX MHpOBOﬁ A OTE€UYEeCTBEHHOM HAayKH, 3aUHTCPECOBAHHOCTb B HAYYHBIX 3HAHHAX 00
YCTPONCTBE MUPA U OOILECTBA;



-TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE caMOOOpPa30BaHMIO, HA TIPOTSXKEHUN BCEH JKU3HU;
CO3HATeJIbHOE OTHOUIEHHE K HEMpPephIBHOMY OOpa30BaHHUIO KaK YCIOBHIO YCHEIIHON NMpodeccuoHaIbHON U
OOIIECTBEHHON JEITCILHOCTH;
-0CO3HaHHBIA BBIOOp Oynymied mnpodeccuu Kak MyTh U CHOCOO peanu3aluyd COOCTBEHHBIX KHU3HEHHBIX
IUIAHOB;
-TOTOBHOCTh OOYYAIOLIUXCSl K TPYAOBOW MPOPECCHOHATBHON NIEATENbHOCTH KaK K BO3MOXKHOCTU Y4acTus B
pEILICHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, O0IIEHAIIMOHATIBHBIX MTPOOIIEM;
-MIOTPeOHOCTh TPYAUTHCS, YBAXKEHHE K TPYAY U JIIOJSM TPYIa, TPYJAOBBIM JTOCTHKEHUSIM, TOOPOCOBECTHOE,
OTBETCTBEHHOE U TBOPUECKOE OTHOILLIEHUE K PA3HBIM BUIAM TPYJOBOU JEATEIBHOCTH;
-TOTOBHOCTH K CaMOOOCTYKMBAaHUIO, BKIIFOUasi O0y4eHHE U BBITIOJHEHUE IOMAIIHUX 00S3aHHOCTEH.
-(puzrueckoe, IMOIMOHAIBHO-TICUXOJIOTHYECKOE, COIMATIbHOE OJaromonydyne oOy4aroImuxcs B JKU3HU
o0pa3oBaTeNbHON OpraHu3aluy, OIIYIIEHUE JAeTbMU O€30MacHOCTH M IICHUXOJOTHYecKoro komdopra,
UH(POPMALIMOHHON 0€30MacHOCTH.
MeTanpeamMeTrHble pe3yJbTaTbl OCBOEHHMSI OCHOBHOW 00pa30BaTe/ibHOM NPOrpaMMbl INpeacTaBJIEHbI
TpeMsl TPYNIIaMH YHUBEPCAJbHBIX Y4eOHbIX AeiicTBuii (YY/):

PeryasiTuBHble yHHBepPCcAJIbHbIE YUeOHbIE eiiCTBUS
BbinycKHUK HayuMTCS:

-CaMOCTOSATEIBHO OMPEACISATh 1IeNId, 33aBaTh MapaMeTpbl U KPUTEPUH, 10 KOTOPHIM MOXHO OMPEAEIUTH,
YTO LEJIb JOCTUTHYTA;

-OLIEHUBATh BO3MOJKHBIE MOCIEJCTBUS JOCTUKEHHS TMOCTABICHHON IENU B JEATEIBHOCTH, COOCTBEHHOMN
YKU3HU U )KU3HU OKPYKAIOLIUX JIHOJIEH, OCHOBBIBAsICh HA COOOPa)KEHUAX 3TUKH U MOPAJIH;

-cTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 00pa30BATENbHOM NEATEIBHOCTH MU KUIHEHHBIX
CUTYaLUsX;

-OLIEHUBATh PECYpPChl, B TOM YHKCJIE BpeMsl U Jpyrue HeMmaTepHallbHble PEeCcypchl, HEOOXOIUMBIC IS
JIOCTUKEHUS TIOCTABICHHOH 1I€JIN;

-BBIOMpATh MYyTh JOCTHXKCHHS LENH, IUIAHUPOBaTh pEIICHHE I[IOCTABIEHHBIX 3a7a4, ONTUMHU3HPYS
MaTepuaibHble U HEMaTepUaAJIbHbIE 3aTPaThI;

-OpraHu30BbIBaTh 3(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX ISl TOCTHXKEHUS TIOCTABJICHHOM IIEIIN;

-COIIOCTABJISATh MOJYYEHHBIH PE3YIbTAT IEATEIbHOCTH C IIOCTaBICHHON 3apaHee LElblo.

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YUeOHbIC e CTBUS
BbinycKkHUK HayuMTCs:

-MCKaTh U HaXOAWUTh 0OOOIIEHHbIE CIIOCOOBI PElIeHHs 33734, B TOM YHUCIE, OCYLIECTBIATh Pa3BEpHYTHIN
MH(OPMaLMOHHBIN TIOUCK U CTABUTh Ha €r0 OCHOBE HOBBIE (YUEOHbIE U IT03HABATEIbHbBIE) 3a0aUH;

-KpUTHYECKH OLEHHBATh M HMHTEPIPETUPOBAaTh HMH(OpPMAIMIO C pa3HbIX IO3UIMHA, paclo3HaBaThb U
¢ukcupoBaTh MPOTUBOPEUMS B MHPOPMAIIMOHHBIX HCTOYHUKAX;

-MCIIOJIb30BaTh PA3JIUYHBIE MOJEIBHO-CXEMAaTHYECKHE CPEACTBA JUIsl TNPEACTABIEHUS CYIIECTBEHHBIX
CBSI3€H U OTHOUIEHMH, a TAK)KE IPOTUBOPEUMH, BHIBIEHHBIX B MHPOPMAIIMOHHBIX HCTOUYHUKAX;

-HaXOJUThb W MPHUBOAUTH KPUTHUYECKHE apryMEHTbl B OTHOUICHMM [EHCTBUH U CYKIEHHWH ApYyroro;
CIIOKOMHO M pa3yMHO OTHOCHUTHCA K KPUTHYECKMM 3aMEUYaHUSIM B OTHOLIEHUH COOCTBEHHOIO CYXIEHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

-BBIXOJIUTh 32 paMKH y4eOHOI'O NMPEeAMETa U OCYLIECTBIISITH 1eJIEHANIPABICHHbIN OUCK BO3MOKHOCTEH 15t
IIMPOKOTI'0 MepeHoca CPeJICTB U CIOco00B IeHCTBHUS;

-BBICTPAUBaTh MHAMBUAYAJIbHYI0 00pa30BaTElbHYI0 TPAEKTOPUIO, YUUTHIBAasi OTPAHUYEHUS CO CTOPOHBI
JPYTUX YYaCTHUKOB M PECYPCHBIE OTPAHUYECHMUS;

-MEHATb U yJEP’KUBATh Pa3HbIe MO3UIUH B [I03HABATEIHLHOU JEATEIHOCTH.

KoMMmyHuKaTHBHBIC yHHBepcalbHbIe y4eOHbIe JeHCTBUSA
BbinyCKHUK Hay4YuTCH:

-OCYIIECTBIIATh JEJIOBYI0 KOMMYHMKAIIMIO, KaK CO CBEPCTHMKaMM, TaK U CO B3pOCIBIMH (KaK BHYTPHU
o0pa3oBaTeNbHON OpraHM3alMM, Tak M 3a e€e MpefelaMu), MNoA0upaTh NApPTHEPOB IS JIEJIOBOU
KOMMYHHKAIIMH UCXO/1 U3 COOOpaKeHH pe3yIbTaTUBHOCTH B3aUMOAEHUCTBUS, a HE IMUHBIX CUMIATUH;

-IIpU OCYUIIECTBIIEHUU T'PYNIOBOM pabOThl ObITh KaK PYKOBOAMTEIEM, TaK U YICHOM KOMaHJbl B Pa3HBIX
poJsix (reHepaTop uaeH, KPUTUK, UCTIOIHUTENb, BHICTYIAIOLIHH, SKCIEPT U T.1.);



-KOOPJIMHUPOBATh U BBIMOIHATH PadOTy B YCIOBHUSX PEATbHOTO, BUPTYaThbHOTO W KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;
-pa3BepHYTO, JIOTHYHO U TOYHO M3J1aratb CBOIO TOUKY 3PEHUS C MCIOJb30BAaHUEM aJIeKBATHBIX (YCTHBIX U
MUCHbMEHHBIX ) SA3BIKOBBIX CPEJICTB;
-pacrio3HaBaTh KOH(DJIMKTOTEHHBIC CUTyalldd W TPEAOTBpAIlaTh KOH(IUKTBHI O HMX aKTHUBHOW (asbl,
BBICTpAUBATh JICJIOBYIO U 00pa30BaTE/IbHYI0 KOMMYHUKAIIMIO, U30€rasi JMYHOCTHBIX OLICHOUYHBIX CYKJICHUI.
2. 3. IlpenmeTtHble pe3yabrarhbl. Ba3oBblii ypoBeHb
B cootBerctBun ¢ ®I'OC COO, mpeamerHbie pe3yibTaThl ocBoeHus OOIl Ha 6a30BOM  ypoBHE
MPEJICTABICHBI JIBYMsI TpymmaMu: «BBIMTYCKHHK HayduTcs — 0a30BBI  ypOBEHBY», «BBIMTYCKHUK MOIYyYUT
BO3MOXXHOCTh HAayuuThCs — 0a30BbId  ypoBeHb». Kak U B OCHOBHOM 001IeM 00pa3oBaHUHU, Tpymma
pe3ynbTaToB  «BBIMYCKHUK HAYYUTCSH» TPEACTABISET COOOW pe3ylbTaThl, JTOCTHXKEHHE KOTOPBIX
o0OecrieunBaeTCs y4uTelIeM B OTHOLICHHHM BCEX OOYYarolIMXCs, BBIOPABIIMX JaHHBIH YpOBEHb OOy4YEHUS.
I'pynma pe3ynbratoB «BBIMYCKHHUK MOJYYUT BO3MOKHOCTH HAYYHTBLCS» OOecreunBacTCs YYUTEIEM B
OTHONICHUU YacTU HamOojee MOTUBUPOBAHHBIX U CIOCOOHBIX 00YYarOIIMUXCS, BRIOPABIINX JaHHBIH YPOBEHb
oOyuenus. Ilpu KoOHTpoje KadecTBa 0Opa3oBaHUs TPYIIa 3aJaHUl, OPUCHTHPOBAHHBIX HA OICHKY
JTOCTHKEHUS TJIAHUPYEMbIX Pe3yIbTaToB U3 0J0Ka «BBIMYCKHUK MOTYYUT BOZMOKHOCTh HAYUYUTHCS», MOXKET
BKJIFOYATHCS B Marepuaibl OJioka «BBIMYCKHUK HAyduTCs». DTO TMO3BOJUT MPEAOCTaBUTH BO3MOXKHOCTH
oOy4aromuMcsi TpPOAEMOHCTPUPOBATh OBJIA/ICHUE KAa4eCTBEHHO HHBIM YPOBHEM JIOCTHXKEHUN M BBISBISATH
JTUHAMHKY POCTa YHCICHHOCTH HanboJIee MOITOTOBICHHBIX 00YJatOIuXCsl.
Ilpeomemmnsie pesynomamol pazoena «BvinycknHuk nojyuum 603MONCHOCHb HAYUUMbCA» HE
BBIHOCSITCSI HA UTOTOBYIO aTTECTAIMIO, HO TMPHU O5TOM BO3MOXKHOCTh HMX JOCTHXKEHHUS JIOJDKHA OBITh

MpeaoCTaBJICHA KAKAOMY 06yqalomeMyc;1.

IIpenmerHbie pe3yJbTaThl.
MaremaTnka: ajareépa 1 Ha4aja MaTeMaTHYeCKOI0 AHAIN3a, TeOMeTPHs
TpeGoBanus Kk pe3yjJbTaTam

Pasznen Bhinyexkme Hayaures Buvinycknuk noyuum 603M0iCHOCHb
Hayuumocs

- CBOOOJTHO OTMIEpUPOBATH MOHATHIMHU: - OIIEPUPOBATH ITOHATUEM OIPEACIICHUS,
KOHEYHOE MHOKECTBO, DJIEMEHT MHOKECTBA, | OCHOBHBIMM BHJIaMH OIIPEIEIICHUM,
MOJIMHOKECTBO, TIEPECEUCHNE, 00bEIMHEHNE | OCHOBHBIMU BHIAMH TEOPEM;
Y PAa3HOCTb MHOYECTB, YHCIIOBBIE MHOKECTBA | - IOHUMATh CYTh KOCBEHHOI'O

3 Ha KOOPJIMHATHOW MPSIMOM, OTPE30K, JIOKAa3aTeIbCTBRA;

JIEMEHTRI VMHTEPBaJ, MOJYUHTEPBAJL, IPOMEKYTOK C - OIIEPUPOBATh MTOHATUAMHU CUETHOTO U
TEOPpHHU BBIKOJIOTOM TOYKOM, Tpauieckoe HECUETHOIO MHOYKECTBA;

MHOKECTB "

MIPEICTABICHNE MHOKECTB Ha KOOPANMHATHOU
TJIOCKOCTH;

- IPUMCHATH METO/ MaTeMaTH4eCKOM
WHAYKOWHA JJId IPOBEACHUA

MaTeMaTH- -33/1aBaTh MHOKECTBA NIEPEUUCICHUEM U paccyXJIeHUM U JI0Ka3aTelIbCTB U MpHU

. XapaKTePUCTUIECKUM CBOWCTBOM; pelIeHNH 3a1a4.
Hecxkon - ONIEPUPOBATH MOHATUSIMU: YTBEPKICHUE, B nosceonesnoii srcuznu u npu uzyuenuu
JIOTHUKHU OTpUIIAHKUE YTBEPKICHHS, HCTHHHBIC U Opy2ux npeomemos:

JIOKHBIE YTBEPKACHUS, IPUYNHA, CIIEICTBUE,
YACTHBIN CITydail 0OIIEeTo YTBEPKIACHUS,
KOHTPIIPUMED;

-IIPOBEPSATH MPUHAIICKHOCTD DJIEMEHTA
MHOKECTBY;

-UCI0JI30BATh TEOPETUKO-
MHOYECTBEHHBIH S3bIK U SI3bIK JJOTUKHU
JUIsL OTIMCAHMS PEAIIBHBIX IIPOLECCOB U
SBJICHUM, TIPY PEIICHUH 3a/1a4 APYTUX
y4eOHBIX PEAMETOB




-HaXOJIUTh TiepeceyeHrne u 00beAUHEHNE
MHOECTB, B TOM YUCJIE IIPEICTABICHHBIX
rpagu4YecKy Ha YMCIOBOM IPSAMOU U Ha
KOOPAMHATHOM IUIOCKOCTH;

-IPOBOJUTH J0KA3aTEIbHBIE PACCYKICHHUS
JUIsl 000CHOBaHMSI ICTUHHOCTH YTBEPKICHUH.
B noeceownesnotl sicusnu u npu uzyyernuu
Opyaux npeomemos:

-MCIOJIb30BaTh YACIOBbIE MHOYKECTBA Ha
KOOPJHMHATHOM IIPSIMOM U HA KOOPAVMHATHOU
IIJIOCKOCTH JIJIs1 OITUCAHUS PEAIbHBIX
MPOLECCOB U SIBJICHUI;

-IPOBOAUTH J0KAa3aTEIbHbIE PACCYKICHUS B
CUTYaIUSX TTOBCEIHEBHOM KU3HU, IPU
pEelIeHUH 33124 U3 APYTUX NPEAMETOB.

Yucaan

BBIPAKCHUSA

- cBOOOTHO OTIEPHPOBATH MOHATHIMH:
HATYpaJIbHOE YUCIIO, MHOXECTBO
HATYpaJIbHBIX YHUCEII, IEJIOC YUCIIO,
MHO>KECTBO LIETIBIX YKCeN, OOBIKHOBEHHAS
Ipo0Ob, TECATUIHAS JPOOb, CMEIIAHHOE
YHCII0, PAllHOHATBHOE YHUCII0, MHOKECTBO
PaAIMOHATILHBIX YMCEIT, HPPAIMOHATLHOEC
YHCII0, KOPEHb CTETNEHU N, IeWCTBUTEIHHOE
YHCII0, MHOKECTBO JICCTBUTEIBHBIX YHCE,
reoMeTpHUuYecKas HHTEpIpeTaIs
HATYPaJIbHBIX, IEJIBIX, PAIIHOHAIBHBIX,
JEHCTBUTENBHBIX YHCET;

- IOHUMATh U OOBSACHSATH PA3HUITY MEKITY
MO3UIIMOHHOM U HEMO3UIIMOHHOM cucTeMaMu
3aIACH YUCEIT;

- IEPEBOJIUTH YHCTIa U3 OJJHOU CUCTEMBI
3anucH (CUCTEMBI CUUCIICHHUS) B APYTYIO;

- TOKa3bIBaTh M UCIIOJIb30BATh MPU3HAKU
JEIIMMOCTH CYMMBI U TIPOU3BEICHUS TIPH
BBITIOJTHEHUH BBIYMCIICHUI U PEIICHUH 3a/1a4;
- BBITIOJTHATH OKPYTJICHUE PAIlMOHATIBHBIX U
MPPALMOHAJIBHBIX YUCEI C 3aJaHHOU
TOYHOCTBIO;

- CpaBHUBAThH JICHCTBUTEIIBHBIC YHCITA
pa3HbIMH CIIOCO0aMU;

- YIOPSA0YMBATh YMCIIA, 3AIMCAHHEIC B BHJIC
OOBIKHOBEHHOM U IECATUYHOMN ApoOU, Uncia,
3aMMCaHHbBIE ¢ UCTIOJIb30BAHUEM
apuQMEeTHUIECKOTO KBaJPATHOTO KOPHS,
KOpHEH CTeneHu OobIme 2;

- Haxoauth HOJI u HOK pa3ubimMu
CIoco0aMH M UCTIOJIb30BATh UX MPH PEIICHUN
3a/1ay;

- BBITIOJTHATH BBIUMCIICHHUS U TTPEOOpa30BaHUs
BBIPQXEHHH, COIEPIKALUX JIEHCTBUTEIbHbBIE
YHCJIa, B TOM YHCJIE KOPHU HATYPAITbHBIX
CTEIICHEH;

- cBOOOJIHO ONEPUPOBATH YUCIOBBIMU
MHOX€ECTBaMU [IPH PEILICHUH 3a]1a4;

- [IOHUMATh IPUYMHBI U1 OCHOBHBIE HJIEU
pacIIMpPEHUs YNCIOBbIX MHOKECTB;

- BJIa/IeTh OCHOBHBIMU HOHATUSIMU
TEOPHUH JETUMOCTH IIPH PELICHUU
CTaHJapTHBIX 3a/1a4

- UMEeTh 0a30BbIE IPEJICTABICHUS O
MHOX€ECTBE KOMITJIEKCHBIX YHCET;

- CBOOO/IHO BBIMOJHATH TOX/IECTBEHHbIE
peoOpazoBaHusl TPUTOHOMETPUUYECKUX,
Jaorapu(pMHUECKUX, CTEIIEHHBIX
BBIPAXKEHUI;

- BiajeTh popmynoii 6uHoma HeloToHa;
-IIPUMEHSATH IPU PELIeHUH 3a1a4
TEOPEMY O JINHENHOM MPECTABICHUN
HOJ;

- IPUMEHSATH NPH pEIICHUH 3a]a4
Kuraiickyto Teopemy 06 ocTaTkax;

- IPUMEHSATH NPU PELICHUH 3a/1a4
Manyro teopemy depma;

- YMETh BBINOJIHATH 3alIUCh YUCIIA B
HO3UI[MOHHOM CHCTEME CUNCIICHHUS;

- IPUMEHSATH NPU PELICHUH 3a/1a4
TEOPETUKO-YUCIIOBbIE (PYHKIIMU: YUCIIO U
cymMma Jienutenelt, pyHkiuto Jitnepa;

- IPUMEHSATH NPH PEIICHUH 3a]a4
LENHBIE Apoou;

- IPUMEHSATH NPU PELICHUH 3a/1a4
MHOT'OYJIEHBI C IEHCTBUTEIBHBIMU U
LEJIBIMA KO3 PHUIIUEHTaAMU;

- BIIQJICTh MIOHATHSIMHU PUBOIUMBINA U
HEMPUBOIUMBII MHOTOYJIEH U
MPUMEHSTH UX NIPH PELICHUH 3a]1ay;




- BBINOJIHATh CTaHIAPTHBIE TOKAECCTBEHHbBIE
npeoOpa30BaHUsl TPUTOHOMETPHUECKUX,
JOrapu(pMHUUECKUX, CTEIICHHbIX,
UPPALMOHATIbHBIX BBIPAXKEHUH.
B noeceonesnoii scuznu u npu uzyueHuu
Opy2ux npeomemos:

- BBIIOJIHAT U OOBSCHATH CPAaBHEHUE
Pe3yJIbTaTOB BBIYUCIIEHUHN IIPU PELLICHUU
NPaKTUYECKUX 3a/1a4, B TOM YHUCIIe
NpUOJIMKEHHBIX BBIYUCICHUH, HCTIOB3YS
pasHble CII0COObI CPaBHEHUH;

- 3aIMCbIBaTh, CPABHUBATh, OKPYTJIATh
YHCJIOBBIE JAaHHbIE PEAIbHBIX BEJIMUYUH C
MCIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHHUS;
- COCTaBJIATh U OLIEHUBATh PAa3HBIMU
CI0CO0AMM YHMCIIOBBIE BBIPAKEHUS IIPU
pELICHUH MPAKTUYECKUX 3a/1a4 U 33/1a4 U3
JPYTUX Y4EOHBIX ITPEIMETOB.

- IPUMEHSATH NPH PEILICHUH 3a]a4
OCHOBHYIO TEOpeMY anreopsl;

- IPUMEHSATH NPU PELICHUH 3a/1a4
npocreimue GyHKIIMU KOMIJICKCHON
MEPEMEHHOMN KaK T€OMETPUYECKHE
npeoOpa3oBaHusl.

YpaBHeHust
|
HEPaBEHCT-

Ba

- cBOOOJIHO ONEPUPOBATH NOHATHAMM:
ypaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE
yYpaBHEHMsI U HEpAaBEHCTBA, YPABHEHUE,
ABJISIOILEECS CIIEJICTBUEM JIPYrOro
YpaBHEHMsI, ypaBHEHUs, PABHOCUIIbHbIE Ha
MHO’KECTBE, PABHOCHJIbHbIE IPe00pa3oBaHUs
YpaBHEHU;

- pelaTth pa3Hble BUbl yPAaBHEHUHN U
HEPaBEHCTB U UX CUCTEM, B TOM YHCJIE
HEKOTOpbIC ypaBHEHUS 3-i U 4-11 cTEeTeHeH,
JIpOoOHO-pallMOHATIbHBIE U UPPALlMOHAIbHBIE;
- OBJIaJIETh OCHOBHBIMU TUIIAMU
NOKa3aTesbHbIX, JIOrapu(HhMUIECKUX,
UPPALMOHATIBHBIX, CTEIIEHHBIX YPaBHEHUH U
HEPABEHCTB U CTaHJAPTHBIMU METOJAMH MX
pelIeHNn U IPUMEHSTh UX MIPU PEeIIeHUN
3az1ay;

- IPUMEHATH TeopeMy besy k peniennto
YpaBHEHU;

- IPUMEHATH TeopeMy Buera 1u1s perienuns
HEKOTOPBIX YPaBHEHHM CTENEHU BBILIE
BTOPOWH;

- IOHUMAaTh CMBICII TEOPEM O PABHOCUIIBHBIX
Y HEPaBHOCWJIBHBIX NPE0Opa30BaHUIX
YpaBHEHUN U yMETh UX JOKa3bIBaTh;

- BJIaJIETh METO/IaMU PELIEHUS YPaBHEHU,
HEPABEHCTB U UX CHUCTEM, YMETh BHIOMPAThH
METO/1 pelIeHUs U 0OOCHOBHIBATh CBOM
BBIOOD;

- ACII0JIB30BAaTh METOJl UHTEPBAJIOB JIsI
pelIeHNs HEpaBeHCTB, B TOM YHCie IpOOHO-
paLMOHATIBHBIX U BKJIIOYAIOMIUX B ce0s
UppaALMOHATIbHBIE BBIPAXKECHMUS;

- pemarh anreOpanyecKkue ypaBHEHHs U

- CBOOOIHO OTpeeNATh TUI U BHIOMPATh
METOJI PELICHUS NI0OKA3aTEIbHbIX U
Jorapu(pMUUECKUX YpaBHEHHH U
HEPaBEHCTB, UPPALMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB,
TPUTOHOMETPUYECKUX YPAaBHEHHUU U
HEpaBEHCTB, UX CUCTEM;

- CBOOOHO pellaTh CUCTEMbI JIMHEHHBIX
YpaBHEHUH;

- peniaTb OCHOBHBIE TUIIbI YPABHEHHUU U
HEPaBEHCTB C llapaMeTpamu;

- IPUMEHSATH [IPU PEIICHUH 3a7a4
HepaBeHcTBa Ko — ByHsikoBckoro,
bepnyinu;

- UIMETh MPEJICTABICHNE O HEPABEHCTBAX
MEXAY CPEIHUMU CTETICHHBIMM.




HEpaBEHCTBA M UX CUCTEMBI C TIapaMeTpaMu
anreOpandecKuM U rpapuuecKuM METOJaMu;
- BJIaZIETh Pa3HBIMH METOJIaMH
JI0Ka3aTeIbCTBAa HEPABEHCTB;

- pemIaTh ypaBHEHUS B [EIBIX YHCIIAX;

- n300pakaTh MHOXKECTBA Ha TNIOCKOCTH,
3aJ1aBacMble ypaBHEHUSIMU, HEPAaBEHCTBAMH U
UX CHCTEMaMH;

- CBOOO/IHO UCIIOJIB30BaTh TOXKCCTBECHHBIC
npeoOpa3oBaHus MPHU PEIICHUH YPAaBHECHHUNA U
CHCTEM ypaBHEHHI

B noeceonesnoti sxcusnu u npu u3ydeHuu
Opyaux npeomemos:

- COCTaBJIATH U peIlaTh ypaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI TP PELICHUH
3a[a4 APYrux y4eOHBIX MPEIMETOB;

- BBITIOJIHATH OLICHKY ITPaBIONO00HS
PE3yIBTATOB, MOJyYaEMbIX MTPU PEIICHUN
pa3IMYHBIX YpaBHEHU, HEPABEHCTB M UX
CHCTEM IPU PEIICHNUH 3a/1a4 APYTUX y4eOHBIX
PEIMETOB;

- COCTaBJIATh M PelIaTh YPaBHEHUS U
HEPaBEHCTBA C ITapaMeTpaMu IpU PEIICHUU
3a/1a4 JPYruX Y4eOHBIX MPEIMETOB;

- COCTaBJIATh yPaBHEHUE, HEPABEHCTBO WIIH
UX CHCTEMY, OITUCHIBAIOIINE PEATEHYIO
CUTYAIMIO WM MPUKIIAJTHYIO 33719y,
UHTEPIIPETUPOBATH MTOJYyYEHHBIC PE3YIIbTATHI;
- UCTIOJIH30BATh MPOTPAMMHBIE CPEJICTBA IPU
pELIeHUH OTJENIbHBIX KJIACCOB YPaBHEHUH U
HEPaBEHCTB.

DOyHKIUHA

- BJIQJICTh MMOHATHUSMH: 3aBUCHMOCTD BEIMYHH,
(byHKLUS, apTyMEHT ¥ 3HaYeHHe (QYyHKIIUH,
00J1aCTh OTIIPEIETICHUSI 1 MHOKECTBO
3HaYeHUH PyHKLUH, rpaduK 3aBUCUMOCTH,
rpadux GyHKIHUH, HYTU GYHKIIH,
IPOMEKYTKH 3HAKOMIOCTOSIHCTBA,
BO3PaCTaHME Ha YHCIOBOM IPOMEXKYTKE,
yOBbIBaHHE Ha YHCIOBOM IPOMEXKYTKE,
HauOoJIbIlIee M HaMMEHblIlee 3HaUeHNe
(GYHKINY HAa YHCIOBOM IPOMEXKYTKE,
nepuouyeckas GyHKINs, IEPUOJ], YETHAS U
HeueTHast (QYHKINH; yMETh IPUMEHSTh 3TH
MOHSATHS NPH PEIICHUH 3a]1ay;

- BJIAJICTh MTOHITHEM CTeTIeHHAsT (DYHKIIHS,
CTpOUTH €€ IpauK U YMETh IPUMEHSTh
CBOICTBa cTeneHHON (PYHKIINU IPU PEIIeHUN
3aja4;

- BJIQJIETh MMOHITHSAMH TTIOKa3aTeIIbHAS
(byHKLUS, SKCTIOHEHTA; CTPOUTH UX IrpaduKu
U YMETh IPUMEHSTH CBOMCTBA MOKa3aTeIHHOMN
(GYHKIMU NP pelIeHu! 3a/1a4;

- BJIQJICTh MTOHATHEM aCUMIITOTHI  YMETh
€ro MPUMEHSTH TPU PEIICHUH 3a]1a4;

- IPUMEHSITh METOJIBI PEIICHHUS
npocTtedmux audhepeHIuanbHbIX
yYpaBHEHHIA TIEPBOTO U BTOPOTO TIOPSIIKOB




- BJIQJIETh TOHATHEM JIorapu(pMuiecKas
(byHKLUS; CTPOUTH €€ TpapHK U YMETh
IPUMEHSATH CBOMCTBA JlorapuMuueckoi
(GyHKUIMU TpU pelIeHUH 3a/1a4;

- BJIaJIeTh NOHATUAMHU TPUTOHOMETPUYECKUE
(GyHKUINU; CTPOUTH UX TPaPUKH U yMETh
HIPUMEHSATh CBOMCTBAa TPUTOHOMETPUUECKUX
(GyHKUUH IpU pelIeHn  3a1a4;

- BJIaJIeTh OHATHEM OOpaTHast (PyHKIIMS;
NPUMEHSTH 3TO TIOHSATHE IPU PELICHUH 33/1a4;
- IPUMEHSATH [P PELLICHUHU 3aJjad CBOMCTBA
(GyHKLMH: 9eTHOCTH, IEPUOIUIHOCTb,
OrPaHUYEHHOCTb;

- IPUMEHSATH [IPH PELICHUH 33734
npeoOpa3zoBanusi rpaduKoB PyHKITUH;

- BJIQJICTh MOHATHUSAMH YUCIIOBAS
[I0CJIEI0BATEIbHOCTD, apupMeTUYEeCKast U
reoMeTpUYIecKast IIPOTrPecCcusi;

- IPUMEHSTH MIPH PEIICHUHN 33J1a4 CBOMCTBA U
IpPU3HAKU apu(PMETHUECKON U
F€OMETPUYECKON ITPOTPECCUN.

B noBceaHeBHOI KU3HU U IPU U3YYEHUU
JIPYTUX y4EOHBIX MPEIMETOB:

- ONIpeNENATh N0 rpaduKaM U UCIOJIb30BATh
JUTSL pEeUICHUs IPUKIIAIHBIX 33/1a4 CBOICTBA
peabHbIX MIPOLIECCOB U 3aBUCUMOCTEH
(HamOopIINe ¥ HAMMEHBIINE 3HAUYCHUS,
IPOMEKYTKH BO3PACTaHMsI U yOBIBAaHUS
(GyHKINH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
ACHMIITOTBI, TOYKH Mepernda, nepuos v T.11.);
- UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHON MPaKTUYECKON CUTYaINH;.

- OTIPENENATh MO TpaduKaM MPOCTEHIITNE
XapaKTEPUCTUKH MEPUOANIECKUX IPOLIECCOB
B OMOJIOTHH, SKOHOMHKE, MY3BIKE,
paMoCBA3H U Ap. (aMIUTUTY/1a, IEPHOA U T.I1.)

DIeMeHThI
MaTeMaTu-
4eCcKoro

AaHaJIu3a

— BIIAJIETH IIOHATHEM OECKOHEUHO
yOBIBaroIasi reoMeTpudecKasi IpoTrpeccHst u
YMETh MMPUMEHSTH €T0 NP PEIICHUH 33]1aY,
- IPUMEHSTH JIJIS pEIIeHUS 3a/1a4 TEOPUIO
MIPEJICIIOB;

- BJIAJETh ITOHATUIMU O€CKOHEYHO OOJIBIIINE
1 OECKOHEYHO MaJible YMCIIOBLIE
MOCIIE0BATEIHPHOCTH U YMETh CPAaBHUBATH
0OECKOHEYHO 00JIbIINE M OECKOHESUHO MaJIbie
[IOCJIENOBATEIHHOCTH;

- BIIQJICTh MMOHATHSAMHU: IIPOU3BO/THAS
(GYHKIIMH B TOUKE, MPOU3BOIHAS (DYHKITUY;

- BBIYHCIISTH TIPOU3BOTHBIE dJIEMEHTAPHBIX
GyHKIUH 1 UX KOMOWHAIUH;

- ACCNeIOBaTh PYHKIIMA HA MOHOTOHHOCTD H
IKCTPEMYMBI;

— CBOOO/IHO BIIAJIETh CTAaHAAPTHHIM
anmapaToM MaTeMaTU4eCKOro aHajau3a
JUISL BBIYMCIIEHUS IPOM3BOAHBIX (PYHKLINU
OJIHOU NIEPEMEHHOI;

- CBOOOJTHO MPUMEHSTH anmnapar
MaTEMAaTHYECKOT0 aHAIN3a IS
HCCIEeIOBaHUs (PYHKIIMHM U TOCTPOCHHUS
rpaduKoB, B TOM YHCJIE UCCIIEOBAHMS Ha
BBIITYKJIOCTb;

- OIIEPUPOBATh ITOHATUEM
epBooOpa3HON (PYHKITUH IS PEIICHUS
3ajau;

- OBJIa/IETh OCHOBHBIMH CBEJICHUSIMU 00
unTerpaie Hetorona—JleiiOnuma u ero
MPOCTENIINX TPUMEHEHUSX;

- OTIepUPOBATh B CTAHJAPTHBIX




- CTPOUTH TpadUKU U IPUMEHSATH K PEIICHUIO
3aJa4, B TOM YHCIIE C TapaMeTPOM;

- BIIQJICTh MOHATHEM KacaTelbHas K rpaduky
(GYHKLIUU ¥ YMETh IPUMEHSTD €T0 MPH
pEeIlIeHUH 3a/a4;

- BJIQJICTh MOHATUAMH TIEpBOOOpa3Hast
GbyHKIMS, ONpeIeICHHbIN HHTETPal;

- IpuUMeHATH Teopemy HproTona—JleiiOHuna u
ee CIeACTBUS JJIsl peUIeHHs 3a/1a4.

B nosceonesnoil scuznu u npu uzyueHuu
Opyeux yueOHbIX NPpeoMemos:

- pemarh NPUKIIAJIHbIC 33]]a4i U3 OMOJIOTHH,
(bu3HUKYU, XUMUH, SKOHOMUKH U JPYTUX
IPEMETOB, CBS3aHHBIE C HCCIIEJOBAHUEM
XapaKTePUCTHUK MPOIECCOB;

- HHTEPIPETUPOBATH MOTYYCHHBIC
pe3yIbTaThI.

CUTYalUsX POU3BOJHBIMH BBICIINX
MIOPSIKOB;

- YMETb IPUMEHSATH IIPU PEILIECHUH 3a1a4
CBOWCTBA HEMPEPBIBHBIX (PYHKIIUH;

- YMETb IPUMEHSATH IIPU PEILIECHUH 3a1a4
TeopeMbl Benepirpacca;

- YMETb BBINOJIHATH NPUOIMKEHHbIE
BBIYUCIIEHUS (METO/IbI pEIICHUS
YPaBHEHUN, BEIYUCIICHUS ONPEICIEHHOTO
UHTErpana);

- YMETb IPUMEHSATH IPUTIOKEHUE
IIPOU3BOJHOM U OIIPEAEIEHHOTO
MHTETpaJla K PEIICHUIO 3a1a4
€CTECTBO3HAHMS,;

- BJIAZICTh ITIOHATUAMU BTOpast
MIPOU3BO/IHAS, BBITYKJIOCTh rpaduka
(GYHKLIMH ¥ YMETb UCCIIEI0BATh
(YHKIHIO HA BBITYKIIOCTB.

Crarucruka
U Teopus
BEpPOSITHOC-
Teii, JIoruKa
|
KOMOHMHATO-

puKa

— OIEpUPOBATH OCHOBHBIMH OIIUCATEIbHBIMU
XapaKTepUCTHUKaMH YMCIOBOTO Habopa,
MOHSITUEM I'€HEpallbHAasl COBOKYITHOCTb U
BbIOOPKOI1 U3 Hee;

- OIIEpUPOBAThH MOHATUAMU: YACTOTA U
BEPOSITHOCTb COOBITUS, CYMMa U
IIPOU3BEIEHUE BEPOSATHOCTEN, BEIUUCIISITD
BEPOSITHOCTH COOBITUI HAa OCHOBE IOJICUeTa
YKCJla UCXOJIOB;

- BJIaJICTh OCHOBHBIMU IOHATUSAMU
KOMOMHATOPUKHU U YMETh UX IMPUMEHSATH IIpU
pEILLIEHNN 3a/]a4;

- IMETh IIpeJICTaBlIeHnEe 00 OCHOBaxX TEOPUH
BEPOSITHOCTEM;

- IMETh IIPEJICTaBICHNUE O TUCKPETHBIX U
HENPEPBIBHBIX CIyYailHBIX BEIMYMHAX U
pacnpeneneHusx, 0 He3aBUCUMOCTH
CIIy4alHbIX BEJIUYMH;

- IMETh IPEJCTaBIECHNE O MaTEMaTHUYECKOM
OKUJAHUM U JUCTIEPCUU CITy4alHbIX
BEJIMYUH;

- IMETh IIPEJCTABJICHNE O COBMECTHBIX
pacnpeneneHus X Ciy4yaHbIX BEJIMYHH;

- IOHUMATh CYTh 3aKOHA OOJIBIINX YHCEN U
BBIOOPOYHOTO METO1a U3MEPEHHUS
BEPOSITHOCTEM;

- IMETh IPEJICTaBICHNE O HOPMAJIbHOM
pacnpeesieHuu U IpuMepax HOpMaJIbHO
pacrpeieIeHHbIX CIy4allHbIX BEJTUYHH;

- IMETh IIPEJCTABICHNUE O KOPPEIALUU
CIIyYallHBIX BEJIUYMH.

B noeceonesnoii scuznu u npu uzyueHuu
opyaux npeomemos:

- BBIYHCJIISITh WM OLICHUBATH BEPOSTHOCTH

- IMETb NPEJICTABICHHE O LIEHTPAIbHOM
IIPENEIBHON TEOPEME;

- IMETb INPEeJICTaBIIEHHE O BHIOOPOUYHOM
K02 puLIMeHTE KOPPENIAUH U JTUHEHHON
perpeccuu;

- IMETH TMPEJICTABICHHUE O
CTaTUCTHUYECKUX THIIOTE3aX U IPOBEpPKE
CTaTUCTHYECKOW THITOTE3bI, O CTATHCTUKE
KPUTEPHsI U €€ YPOBHE 3HAUUMOCTH;

- IMETh MPEJICTABIICHUE O CBSA3H
SMIMPUYECKUX U TEOPETUUECKUX
pacnpeeneHuii;

- IMETb NpeJICTaBlIeHHE O KOJUPOBAHHUH,
JIBOWYHOH 3aITHCH, TBOMYHOM JIEPEBE;

- BJIaJIeTh OCHOBHBIMU HOHSATUSAMU
Teopuu rpados (rpad, BepimnHa, pedpo,
CTeTleHb BEpIINHBI, yTh B rpade) u
YMETh MPUMEHSTh UX MIPU PELICHUN
3ajaq;

- IMETb MPEJICTABICHHUE O JIEPEBBIX U
YMETh PUMEHSTh TIPU PEIICHUH 33/1a4;
- BJIaJIETh MOHATHEM CBSI3HOCTh M YMETh
MPUMEHSTh KOMIIOHEHTHI CBSI3HOCTH TIPH
pelLlIeHnH 3ajay;

- YMETh OCYIIECTBISTH IyTH IO pedpam,
00xob!I pedep U BeplnH rpada;

- UMETh IpeJIcTaBIeHne 00 3iliepoBOM U
raMUJIBTOHOBOM ITyTH, UMETh
Mpe/ICTaBJICHUE O TPYIHOCTH 3a/1a4u
HaXO0XKJICHUS TaMUJIbTOHOBA ITYTH;

- BIIQJICTh TIOHATHSIMA KOHEUHBIE H
CUETHBIE MHOXKECTBA U YMETh HX
MPUMEHSTH MIPH PEIICHUN 3a71ad;

- YMETh IPUMEHSITH METO




COOBITHH B peaTbHOM JKU3HH;
- BLI6I/IpaTb METOABI IMOAXOAAIICTO
IpeJICTaBICHUs U 00pabOTKH JTAaHHBIX

MaTeMaTHYECKON MHAYKLNN;
- YMETb NPUMEHATH NpuHIuN Jupuxie
IIPH PELICHUN 3a1a4

- pelIaTh pa3HbIe 3a/1a4U MOBBILLIEHHON
TPYIHOCTH;

- aHAJIM3MPOBATh YCIOBHE 33]1auH, BHIOUPATh
OINTHUMAJIbHBIN METOJ] PELICHHUS 3a/1auH,
paccMatpuBas pa3IMuHbIE METOMBI;

- CTPOUTH MOJICITb PEIICHUS 3a/1a4H,
IMPOBOAUTDH AOKA3ATCIbHBIC PACCYKACHUA ITPHU
pEeLICHUH 33/Ia4H;

- pemath 3a1a4u, Tpedyromue nepedopa
BapUAHTOB, MIPOBEPKH YCIOBHIA, BIOOpA

- YMETb peliaTh pa3Hble 3a/1a4u
HOBBIIIEHHON TPYJHOCTH;

- YMETb aHAJIM3UPOBATh YCIOBUE 33/1a4H,
BBIOMPATh ONTHUMAJIbHBIN METOJ| peIIeHUs
3aJ1a4M, pacCMaTpUBas pa3InyHbIC
METO/IbI;

- YMETb CTPOUTH MOJIEIIb PELICHUS
3aJa4u, IPOBOUTH J10Ka3aTeIbHbIE
paccyX1eHUs IPU PELICHUN 33a4H;

- BJIaJIETh METOJIaMH pEIlIeHUs 3a/1a4,

TekcToBBIE | ONTUMAIBHOTO PE3YNITATA; TpeOyroumx nepedopa BapuaHToOB,
- aHAJIM3UPOBATh M HHTEPIPETHUPOBATH IPOBEPKH yCIOBUH, BBIOOPA

Jajatu MOJTyYEHHBIC PEIICHUS B KOHTEKCTE YCIOBUS | ONTUMAIBHOTO Pe3yIbTara.
3aJ1auu, BRIOUPATh PEUICHHUS, HE
MIPOTUBOpPEYAIINEC KOHTEKCTY;
- IEPEBOJIUTH MPH PEIICHUH 3a]1a41
UH(OPMAIIHIO U3 OJHON (OPMBI 3aIHCH B
JPYTYIO, UCTIOJIB3Ys IPU HEOOXOAUMOCTH
CXEMBI, TA0JIHIIBI, TPAQUKH, THATPAMMBI.
B nosceonesnoil sicuznu u npu uzyueHuu
Opyaux npeomemos:
- pemaTh MPaKTUYSCKHUE 33U U 33]1a4d 13
JIPYTHX IPEIMETOB
- BJIQJIETh FTEOMETPUYCCKUMU TIOHSATHSIMU NIPU | - UMETh MPEIICTaBICHHE 00
PEIICHUH 3a]1a4 U TTPOBEICHUHN AKCHOMATHYECKOM METO/IC;
MaTeMaTHYECKUX PACCYKICHUN; - BJIQJICTh MIOHSATHEM T€OMETPHUYCCKHEC
- CAaMOCTOATENIBHO (POPMYyITUPOBATH MeCTa TOYCK B TIPOCTPAHCTBE M YMETh
oTIpefieNieHUs] TEOMETPUUYECKUX QUTYP, IPUMEHSTDH UX JUIS pelIeHHs 3a/1a4;
BBIJIBUTATh TUITOTE3bI O HOBBIX CBOMCTBAX U | - YMETh MPUMEHSTH JJIS PEIICHUS 3a1a4
MpHU3HaKaX reOMeTPHUUeCKuX GUryp u CBOMCTBA MJIOCKHUX U JIBYTPAaHHBIX YTIIOB,
000CHOBBIBAThH WJIH OTIPOBEPTaTh MX, TPEXTPAHHOTO YTJIa, TEOPEMbI KOCHHYCOB
000011aTh WK KOHKPETU3UPOBAThH Y CHHYCOB JIJIsl TPEXTPAHHOTO YIJIa;
pe3yJIbTaThl Ha HOBBIX KJIaccax Quryp, - BJIQJICTh IMOHSATUEM TICPIICHIUKYISIPHOE
MPOBOANTDH B HECTIOKHBIX CITydasx CeYeHHe MPU3MBbI U YMETh TPUMEHSITh
KJIaCCU(PUKAIUIO (PUTYP TIO PA3THIHBIM €ro TIPU PEIICHUH 3a/1a4;

Teomerpusi | OCHOBAHHSAM; - UMETh MIPEJICTABICHUE O

- UCCIIE/IOBATh YEPTEIKH, BKITFOUAS
KOMOUHAIMU (Uryp, U3BJIEKaTh,
MHTEPIPETHPOBATH U MPEOOPA30BHIBATH
UH(OpMaIINIO, IPEACTABICHHYIO Ha
YepTeKax;

- pemarh 3aJa4u reOMeTPUYECKOro
COJIepKaHUs, B TOM YHCIIE B CUTYaIUsX,
KOTJa aJITOPUTM PELIEHHsI HE CIIEAYeT SBHO
U3 YCIIOBUS, BHITIOJTHITH HEOOXOAUMBIC JIIIS
peLIeHHs 3a]a4i JIOTIOJIHUTENbHbIE
HIOCTPOEHMSI, MCCIIE0BATh BO3MOXKHOCTh
IpUMEHEHUS TeopeM U (POpMYIT s peIeHus
3amad;

JIBOMICTBEHHOCTH ITPaBUIIbHBIX
MHOT'OI'PaHHUKOB;

- BJIAJIETh MTOHATHUSIMU LIEHTPAJIBHOE U
napajjieJIbHOE IPOEKTUPOBAHUE U
MIPUMEHATH UX IIPU MIOCTPOCHUH CEUYEHUN
MHOTI'OTPaHHUKOB METOOM IIPOCKLIHH;

- UIMETh IIPEJICTABICHUE O PA3BEPTKE
MHOTOI'paHHMKA U KpaTyaulleM yTH Ha
ITOBEPXHOCTH MHOT'OTPaHHUKA;

- UMETh IIPEJICTABIEHUE O KOHUYECKUX
CEUYCHUSX;

- UMETh IIPEJICTABIICHUE O KACAIOIIUXCs
cdepax 1 KoOMOMHAIMY TeJl BpalIeHUs U




- yMeTh (hOPMYIIMPOBATH M JOKA3bIBATH
TrE€OMETPUYECKUE YTBEPIKIACHUS,

- BJIJICTh MOHATUSMH CTEPEOMETPHUH:
npu3Ma, napajuielIenuIe/, TMPaMuia,
TETpadp;

- UMETh MPEACTABICHHUS 00 aKCHOMax
CTEPEOMETPUH U CIEICTBHUAX U3 HUX U YyMETh
NPUMCHSTh UX NIPU PEIICHUY 3a/1ay4;

- YMETh CTPOUTH CEUYCHHS MHOTOTPAHHHUKOB C
UCIIOJIb30BAHUEM PA3JIMYHBIX METOOB, B TOM
YHCIIe K METO/1A CIIEIOB;

- UMETh MPEJCTABICHUE O CKPEUIMBAIOIINXCS
HPSMBIX B IPOCTPAHCTBE U YMETh HAXOUTh
YroJl U PaCCTOSIHUE MEXIY HUMH;

- IPUMEHSATH TEOPEMBI O TAPAJUICITEHOCTH
IPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE PU
peLIeHUN 3a1ay;

- YMETh MPUMECHSTH MapajieIbHOE
POCKTUPOBAHUE JIJIsl H300paKeHUST PUTYD;

- YMETh IPUMEHSATH NEPICHIUKYIIPHOCTH
IPSMOM | TUIOCKOCTH TIPH PEIICHUH 33/1a4;

- BJIaIETh MIOHATUSIMUA OPTOTOHAILHOE
NPOCKTUPOBAHUE, HAKIIOHHBIC U X
HPOEKLUH, yMETh NPUMEHATH TEOPEMY O TPEX
NEePICHAMKYIISPAX MPU PEIICHUHN 3a/1a4;

- BJIAJICTh MIOHATUSIMH PACCTOSTHUE MEXY
¢urypamu B mpocTpaHcTBe, 00Ul
NEePIECHANKYJIISP ABYX CKPEIINBAIOIINXCS
HPSMBIX U YMETh IPUMEHSTh UX MPH
peLIeHu! 3a/1ay;

- BJIJICTh MIOHSATUEM yrOJI MEKAY MPSIMOH U
IUTOCKOCTBIO ¥ YMETh MIPUMEHSATH €T0 TPH
pELICHUY 3a/1ay;

- BJIaJICTh MIOHSATUSIMH JABYTPAHHBIN yrod,
YTOJI MEXKAY TIOCKOCTSIMH,
NEepPIEeHANKYIISPHBIC TNIOCKOCTH U YMETh
NPUMEHSTh UX TIPU PEIICHUH 3a/1a4;

- BJIaJIETh MOHATUSIMH TIPU3Ma,
napaJuieNieuIe;] U MPUMEHSTh CBOMCTBA
napaJulelenuIea py peleHn  3a/1ay;

- BJIAJICTh MOHITUEM MPSIMOYTOJIbHBIN
napaJuleenuIe ] U IPUMEHSTh ero Ipu
pEIICHUY 3a/1ay;

- BJIaJICTh MOHATUSIMU TTHPAMU/Ia, BUIIBI
HPaMUJI, SIEMEHTbI TPABUIIbHON TTHPAMU/IbI
¥ YMETh IPUMEHSTh UX IPH PELICHUH 337ay;
- UIMETh MPEJICTABIEHUE O TeOpeme Diliepa,
NPaBUIBHBIX MHOTOTPaHHHKAX

- BJIaJICTh MOHATUEM IUIOMIA M TOBEPXHOCTEH
MHOTOTPaHHHKOB M YMETh IPUMEHSTH €TI0
NP PEIICHNUH 3a/1a4;

- BJIJICTh MOHSTUSIMH TeJla BPAllleHUsI

YMETb MPUMEHSTh UX IPU PELICHUU
3a/ad;

- IPUMEHSATH MPU PELICHUH 3a/1a4
(bopMyiTy pacCTOSHUS OT TOUKHU 10
IUIOCKOCTH;

- BIIJIETh Pa3HBIMHU CIIOCO0AMHM 33aJaHUS
IpsIMON ypaBHEHUSIMU U YMETh
MIPUMEHSITH MIPU PEIIICHUN 33]1aY;

- IPUMEHSATH NPU PEUICHUH 3a/1a4 U
JI0Ka3aTeIbCTBE TEOPEM BEKTOPHBIH
METOJ U1 METOJ KOOPJINHAT;

- UMETh IIpeJICTaBIeHUE 00 akcruomMax
o0beMa, IPUMEHATH POopMYJIBI 00 BLEMOB
MPSIMOYTOJIBHOTO MapauIesIenuIeaa,
IPU3MBI U TUPAMUIbL, TETPadipa Mpu
pelIeHIH 3a/1a4;

- IPUMEHSATH TEOPEMBI 00 OTHOIIICHUSIX
00BEMOB IPHU PEIICHUH 3a/1a4;

- MPUMEHSITh HHTETPAJ JIJIsl BEIYUCIICHUS
00BEMOB U MTOBEPXHOCTEH Tell
BpAIllEHUsI, BEIYUCIICHUS TUIONIAIN
chepuyeckoro nosica 1 oobemMa
IIapOBOTO CJIOS;

- UMETh MPEJICTABICHHE O IBUYKECHUSX B
IPOCTPAHCTBE: MapaJIeIbHOM IIepeHoCe,
CUMMETPUHU OTHOCUTENHHO IJIOCKOCTH,
IEHTPATHHOW CUMMETPHUH, TIOBOPOTE
OTHOCUTEIIbHO MPSIMOM, BUHTOBOM
CUMMETPHUH, YMETh IPUMEHSATh UX MIPU
pellleHu  3a]a4;

- IMETh MPEJICTABICHHUE O TJIOMIA I
OpPTOTOHANLHOM MPOEKIINH;

- IMETh TIPEJICTABIICHUE O TPEXTPAHHOM H
MHOTOTPaHHOM YTJI€ U IPUMEHSATH
CBOMCTBA IIJIOCKUX YIJIOB
MHOTOTPAHHOTO yIJia MPHU PElIeHUH
3aad;

- UMETh TIPEJICTABICHUS O
npeoOpazoBaHuM MOJ00UsI, TOMOTETUH U
YMETb MIPUMEHSTh UX IPU PEIICHUN
3ajad;

- YMETh peniath 3a/1a4 Ha MI0CKOCTH
METOJIaMH CTEPEOMETPHH;

- YMETh MPUMEHSTH (HOPMYITBI 00HEMOB
TIPH PEIICHUN 33]1a9




(mMHIp, KOHYC, ap U cdepa), X cedeHus
¥ YMETh IPUMEHSATDH UX MPHU PEIICHUH 33]1aY;
- BJIQJICTh IMMOHITHSAMHU KacaTeIbHbIC MTPSIMbIC
Y TUIOCKOCTH U YMETh IPUMEHSITh UX TIPU
pEILICHUH 33]1a4;

- IMETh TIPEJICTABJICHUS O BIMCAHHBIX U
OINHCAHHBIX cepax U yMETh MPUMEHSATH MX
IIPH PENICHUU 33]1a9;

- BJIAJICTh MTOHATUSAMH 00BEM, OOBHEMBI
MHOTOTPaHHHUKOB, TEJI BPAILICHUS
NPUMEHSTh UX NP PEIICHUU 3371a4;

HUMETh TIPEJICTABJIICHHE O Pa3BEPTKE
WIMHPA U KOHYCA, TUIOIIAIH TOBEPXHOCTH
[WIMH]IPA U KOHYCa, yMETh IPUMEHSTh UX
NPU PEUICHUH 33/1a4;
- IMETh TIPEJICTABJICHHE O IIOMAAn chepsl u
YMETh TIPUMEHSITD €T0 MPH PEIICHUH 33]1a4;
- YMETh peliaTh 33J[a4d Ha KOMOMHAIINN
MHOTOTPAaHHUKOB H TEJI BPAIICHHUS,
- UMETh MPEJCTABICHHUE O MOI00UH B
MIPOCTPAHCTBE U YMETh PelIaTh 3a7a9d Ha
OTHOIIIEHHE 00BEMOB U IIIOMIAJICH
MOBEPXHOCTEH MOOOHBIX QUTYD.
B nosceonesnoil sicuznu u npu uzyueHuu
opyaux npeomemos.
- COCTABJIATh C UCIIOJIB30BAHUEM CBOMCTB
TEOMETPHYECKUX (QUTYP MaTEMaTHICCKHE
MOJICIIN JIJISl PEIICHUS 3a/1a4 TPAKTUYECKOTO
XapakTepa ¥ 3a/1a4 U3 CMEKHBIX TUCIUILINH,
HCCJIEJIOBATh MOJYYCHHbBIE MOACTH U
WHTEPIPETHPOBATH PE3YIIHTAT

BekTopsl 1
KOOPAUHATHI
B
NPoCTPaHC-

TBE

- BJIQIETh MMOHATUSMH BEKTOPBI U UX
KOOpPJUHATBHI;

- YMETb BBINOJIHATH ONEepaIuy HaJ|
BEKTOPAMH;

- ACII0JIB30BATh CKAJISIPHOE MIPOU3BEICHUE
BEKTOPOB IIPU PEIICHUH 33]1a4;

- IPUMEHATHh YPABHEHHE IIJIOCKOCTH,
(bopMyIy pacCTOSIHUS MEXAY TOUKaMHU,
ypaBHEeHHE cepbl IPU PELLICHUH 3ajay;

- IPUMEHSTH BEKTOPBI U METOJ] KOOPJAUHAT B
IIPOCTPAHCTBE IIPH PEIICHUH 3a]a4

- OIICPpUPOBATH MOHATHUAMU JCKAPTOBLI
KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, paBEHCTBO BEKTOPOB,
KOOPJIMHATHI BEKTOPA, YroJ MEXIy
BEKTOPAMH, CKaJSIPHOE MPOU3BEICHHE
BEKTOPOB, KOJJIMHEAPHbIE BEKTOPHI;

- HaXOJMUTh PACCTOSHUE MEXY IBYMS
TOYKaMH, CYMMY BEKTOPOB U
IPOM3BEICHUE BEKTOPA Ha YKMCIIO, IO
MEX/1y BEKTOpaMH, CKaJISIpPHOE
IPOM3BEICHUE, PACKIIAIbIBATh BEKTOP IO
JByM HEKOJUIMHEAPHBIM BEKTOPaM;

- 3aJ1aBaTh MJIOCKOCTh YPaBHEHUEM B
JIEKAPTOBOM CUCTEME KOOPJAMHAT;

- pemarh MpoCTEeHUIINe 3aJauu
BBEICHHEM BEKTOPHOTO 0a3uca;

- HaXOAUTh 00bEM NapajieNenumnesaa u
TeTpas’pa, 3aJaHHbIX KOOpAUHATAMHU
CBOUX BEpILUH;

- 33/1aBaTh MPSIMYIO B IPOCTPAHCTBE;

- HaXOJUTh PACCTOSTHUE OT TOUYKH JI0




IIJIIOCKOCTH B CUCTEME KOOPAHWHAT,
- HaXOUTb PACCTOAHUC MCIKAY
CKpCHIUMBAKOINMHUCS ITPAMBIMH,
3aIaHHBIMU B CUCTCMC KOOpJAUHAT

Hecropus - UMETh MPECTABICHUE O BKJIA/C - IPE/ICTABIIATH BKJIA]] BHLIAIOIINXCS
BBIJAIOIMXCSI MATEMATUKOB B Pa3BUTHE MaTeMaTHKOB B Pa3BUTHE MAaTEMAaTHKU H
MATEMATHKH | gayky; WHBIX HAyYHBIX 00JIaCTEi,
- HOHUMATh POJIb MATEMATHKH B Pa3BUTHH - IOHUMATh POJIb MATEMATHKH B
Poccun pazButum Poccun
- UCII0JIb30BaTh OCHOBHBIC METO/IbI - IPUMEHSTH U3BECTHBIE METO/IBI TIPH

J0Ka3aTeJIbCTBA, IIPOBOJUTD JOKA3aTCILCTBO peuieHn CTaHAapTHBIX MAaTEMAaTUYCCKUX
U BBITIOJHSATH OTIPOBEPIKEHUE; 3ajad,

- IPMMEHSATH OCHOBHBIE METOIBI PELIEHHUSI - 3aMCaTh M XapakTepu3oBaTh
MaTeMaTHYeCcKHe 3aKOHOMEPHOCTH B
MaTeMaTHYECKHX 3a/1a4; ATCMATHHCCKUC 3aKOHOMEPHOC

OKpY>Karolleu 1eCTBUTEIbHOCTH;
- Ha OCHOBE MaTeMaTUYECKUX
- PUBOJIUTH TPUMEPHI MATEMATUYECKHUX
3aKOHOMEPHOCTEH B MPUPOJE, B TOM
YUCJIe XapaKTePU3YIOIIUX KPacoTy 1

3aKOHOMEPHOCTEH B IIPUPOJIE
XapaKTepU30BaTh KPACOTY U COBEPLICHCTBO

Meronat OKPY’KAIOILIEr0 MUPa ¥ POU3BEICHUH COBEPILEHCTBO OKPYKAIOIIEr0 MUpa U
MAaTeMAaTHKHU | UCKYCCTBa; MIPOU3BEICHUN UCKYCCTBA;
- IPUMEHSTH MPOCTEHIIINE POrPaMMHbBIC - IPUMEHATh MaTEMAaTUYECKUE 3HAHUS K
CpeacTBa U 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIE | MCCICAOBAHUIO OKPYX AOUICTO MUpa
CHUCTEMBI MPU PEIICHUU MAaTeMaTUYECKUX (MonenpoBaHue PU3UIECKUX

3a1au; MIPOIIECCOB, 3a/1a4U YKOHOMHUKH )

- TIOJIB30BATHCS MTPUKIIAIHBIMH ITPOTPAMMAMU
U TIpOrpaMMaM# CHMBOJIBHBIX BBIYUCIICHUN
JUUISL KICCIIEIOBAHMS MaTEMATHUECKUX
00BEKTOB

Coaepxkanue y4eOHOro Kypca, mpeamera

Auare0dpa u HayaJia aHaJIN3a

IloBTOpeHnue. Pemenne 3agad ¢ UCHOJIB30BaHUEM CBOMCTB YMCEN M CUCTEM CUMCIEHUS, JEIUMOCTH,
JIoJIel W YacTed, MPOLEHTOB, MOJYyJel uucen. PemeHune 3agad ¢ UCHOJIb30BAHUEM CBOMCTB CTEIEHEH M
KOpHEl, MHOTOYJIEHOB, MpeoOpa30BaHMIl MHOTOYJIEHOB U JpOOHO-pallMOHAIBHBIX BbIpakeHHH. Pernenne
3a7a4 C MCIIOJB30BAaHMEM TpaJyCHOW Mepbl yria. Moaynb yuciaa W €ro cBoiicTBa. PemeHuwe 3agad Ha
JIBIDKEHHE U COBMECTHYIO paldOTy, CMECH M CIUIaBbl C IIOMOIIbIO JMHEWHBIX, KBAaJpPaTHBIX U JPOOHO-
palMOHANBHBIX YpPaBHEHUHW M UX cucTeM. PeleHue 3agad ¢ MOMOIIBIO YKCIOBBIX HEPABEHCTB U CHUCTEM
HEPaBEHCTB C OJTHON MEPEMEHHOM, ¢ IPUMEHEHHEM H300paXKeHHsl YUCIOBBIX TPOMEXKYTKOB. Peienue 3agau c
UCIIOJIb30BaHUEM YHUCIOBBIX (YHKIUN U ux rpadukos. Mcnonab3oBanue cBONCTB M Ipa)UKOB JIMHEMHBIX U

KBaJIpaTUUHBIX (YHKIUH, OOpaTHOM MPOMOPIHMOHATBHOCTH M (PYHKIIHH y:«& . I'padmueckoe pemienue
YpaBHEHUHM W HeEpaBeHCTB. lcmonp3oBaHue omnepanuid HaJ MHOXECTBAMU M BBICKa3bIBaHUSMU.
Hcnonp30BaHne HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOM NEPEMEHHOM, YHCIOBBIX IPOMEXKYTKOB, MX
oObenuHeHU U mepeceueHuit. [IpuMeHeHHWe TpU pelIeHWH 3a1a4 CBONCTB apu(METHYECKOW U
T€OMETPUUYECKON MTPOTPECCUHU, CYMMHUPOBAHUS OECKOHEUHOMN CXOIAIIEIHCS TEOMETPUICCKOM TTPOTPECCHH.

Panuannas mepa yria, TpUTOHOMETpUYECKAsT OKPYKHOCTh. TpUroHOMeTpudYecKkue (GYHKIIUU YHCeN U
yrioB. DopMynbl TpHUBEACHUS, CIIOXKEHUS TPUTOHOMETPUYECKUX (QYHKIUH, ¢GOPMYIBl JIBOHHOTO |
MOJIOBUHHOTO aprymeHTa. [IpeoOpa3oBaHHe CYMMBI, pPa3HOCTH B MPOU3BEACHHE TPUTOHOMETPHUUECKUX
byHKIMHI, 1 HA00OPOT.

Hynmu QyHKumumM, mpoMeXyTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HamOomnbilee ¥ HauMeHbIEe
3HaueHue QyHKIuu. [lepronnueckne GyHKIIMNU 1 HAWMEHBIINUN TTepuo/1. YeTHbIE U HEYeTHBIC () YHKITHH.



Tpuronomerpudeckue (GyHKIMM YMCIOBOTO aprymeHra Y =COSX, Y =SinX, y=tgx, y=ctgx.

CgoiicTBa 1 TpadUKH TPUTOHOMETPUUECKUX (DYHKITHIA.

OOparHble TpUTOHOMETpHYECKHME (YHKIMH, WX TJaBHBIE 3HAUYEHUS, CBOWCTBA M TpaduKu.
Tpuronomerpuyeckue ypaBHeHUs. OJHOPOJIHBIE TPUTOHOMETpPUYECKHE ypaBHEeHMs. PemieHue mpocTteimmx
TPUTOHOMETPUYECKUX HEPABEHCTB. [IpocTeiimme cucTeMbl TPUTOHOMETPUYECKUX YPABHEHUM.

Crenenb ¢ [EWCTBUTENIBHBIM IIOKa3aTejieM, CBOWCTBa creneHu. lIpocrelimme mnoka3arenbHble
ypaBHEHHS U HepaBeHCTBa. [lokazarenbHas GyHKIUS U ee cBoMcTBa U rpaduk. Yncno € u pyHkmus y =e*.

Jlorapudm, cBoiictBa norapudma. Jlecatuunblii u HaTypaibHblii Jorapudm. IIpeoOpazoBanue
JgorapupmMuuecKux BolpakeHUH. Jlorapupmuueckue ypaBHeHUs: U HepaBeHCTBa. Jlorapudmudeckas GpyHKuus
U €€ CBOWCTBA U IpaduK.

CrenenHas pyHKLUA U ee CBOMCTBA U rpaduk. VpparroHaibHble ypaBHEHUS.

Mertox WHTEpBaJOB JUIs pelieHus: HepaBeHCTB. [IpeoOpasoBanus rpadukoB (YHKIMNA: CIBHT,
YMHO)XEHUE Ha YHUCIIO, OTPaK€HHE OTHOCHUTEJIBHO KOOpPAMHATHBIX ocel. I'paduueckue MeTonsl penieHus
YpPAaBHEHUN U HEpPABEHCTB. PelleHue ypaBHEHMI M HEPABEHCTB, COACPIKALIMX MEPEMEHHYIO O] 3HAKOM
MOJJIS.

CuctemMbl TMOKa3aTeNbHBIX, JIOTAPU(PMHYECKUX ¥  HPPAIHOHAIBHBIX ypaBHeHHH. CucTeMbI
IOKa3aTesbHbIX, JIOTapU(PMUUECKUX U UPPALIMOHATIBHBIX HEPABEHCTB.

B3anmnuo obparnbie pyHknmu. ['padukn B3auMHO 00paTHBIX (QYHKIHIA.

YpaBHEHMSI, CUCTEMBI YPABHEHUH C IAPAMETPOM.

[lonatue mpenena ¢yHKUUU B TOuke. [lonamue npedenra (yHKyuu 6 b6ecKoneuHocmu. Acumnmomol
epaguxa ¢pyukyuu. Cpasnenue OeCKOHEUHO MAbIX U OeckoHeuHo 6obuux. HempepbIBHOCTS (YHKIUU.

Huddepernuupyemocts ¢ynkmuu. I[lpomsBognas ¢yHkuuum B Touke. KacarempHas K rpaduky
¢ynkuuu. 'eomerprueckuit U Gu3MUecKuil cMbICI NPOU3BOAHON. [Ipon3BOAHbBIE AIIEMEHTApPHBIX (YHKLUH.
[IpaBuna quddepeHpoBanus.

Bropas npousBojHasi, ee reoMeTpUUecKuil U GU3NYECKHI CMBICIL.

Toukn skcTpemyma (MakcuMyma U MUHHMyMa). McciieoBaHue aieMeHTapHbIX (PYHKIHMH HA TOYKHU
JKCTpeMyMa, HauOoJjblllee M HauMEHbIlee 3HAaueHUEe C IMoMoulbio mnpous3BogHOM. IlocTtpoenue rpadukos
(GYHKIMI ¢ TOMOLIBIO TPOU3BOAHBIX. [IpuMeHeHe poru3BOIHOM NP pelIeHUH 3a/1ad.

[TepBoobOpasnas. Heonpenenennsiii unrerpain. I[lepBooOpasusie aneMenTapHbix Qynkuwmii. [Tnomans
KpuBosiMHeNHHOW Tpaneuun. Popmyna HeroTona-JleiOnuna. OmnpeneneHHbId uHTErpal. Beluncienue
IUIOINAAEH TUIOCKUX (GUTYp U 0OBEMOB TeJl BPALIEHUS C IIOMOLIbIO MHTETpaja.

I'eomerpus

IToBTropenue. Pemienne 3aqau ¢ UCMONB30BAaHUEM CBOMCTB (pUIyp Ha IUIOCKOCTH. Pemienue 3amgau Ha
JI0OKa3aTeNIbCTBO U MOCTPOCHUE KOHTPIPUMEpOB. [IprMeHeHNne MpOoCTENINX JIOTMYEeCKUX MpaBuil. PemieHue
3a1a4 C MKCIOJIB30BAHMEM TEOPEM O TPEYrOJbHUKAX, COOTHOLIEHUH B MNPAMOYTOJBHBIX TPEYrOJIBHUKAX,
(akToOB, CBSI3aHHBIX C YETHIPEXYrojJbHUKaMHU. PerieHue 3amad ¢ HUCMONb30BaHMEM (DAKTOB, CBA3aHHBIX C
OKpY)KHOCTAMHU. PellleHue 3amad Ha M3MEpPEHHUS Ha IJIOCKOCTH, BBIYMCIICHUS UIMH M ILTOIIAnen. Pemenue
3a/1a4 C IOMOIIBIO BEKTOPOB Y KOOPJMHAT.

Harnsannas crepeomerpus. [lpusma, napamenenunes, NMpaMuaa, TETpadap.

OCHOBHBIE IOHATHUS TEOMETPUHN B TPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX.

TeopeMsl 0 apauIeIbHOCTHU MPSAMBIX U IUIOCKOCTEN B IpocTpaHcTBe. [IapamienbHoe MpOeKTUPOBaHUE
u n3o0paxenue ¢uryp. ['eomerprueckne Mecta TOYEK B IPOCTPAHCTBE.

[lepneHIuKyNApHOCTh MpsAMOM M IUIOCKOCTH. OpTOroHaJbHOE NpoeKTUpoBaHue. HakinoHHbBIE U
npoekuuu. Teopema o Tpex neprneHInKyspax.

Buns! Tetpasapos.

Paccrosinust mMexnay ¢urypamu B mpocTpaHcTBe. OOUIMI MEpPHeHIUKYNISIp JABYX CKpEHIMBAIOMIMXCS
IPSIMBIX.

Yrnel B mpoctpaHcTBe. [leprieHauKymnspHble IUIOCKOCTH. [lmomane OpTOrOHaNbHOM IPOEKIUH.
[lepnennukynsipHoe ceueHue Npu3Mbl. TpexXrpaHHbli M MHOrOrpaHHblii yroj. CBONCTBa IUIOCKHMX YIJIOB
MHOTrorpaHHoro yria. CBOWCTBa IUIOCKUX M JIBYTPaHHBIX YIJIOB TPEXTpaHHOIo yria. Teopembl KOCHHYCOB U
CHUHYCOB JUJISl TPEXTPAHHOIO YIJIA.

Bunsl MHOTOrpaHHUKOB. [IpaBuiIbHBIE MHOTOTPAHHUKH.



IIpuzma. Ilapamrenenunen. CsolictBa mnapamienenunena. I[IpAaMoyronbpHslii  Napauieaenunen.
HaknoHHble TPU3MBI.

[Mupamuna. Buasl nupaMu. Di1eMeHThI IpaBWIbHON nupamMuabl. [lupamuasl ¢ paBHOHAKIOHEHHBIMU
pebpamu 1 rpaHsIMH, UX OCHOBHBIE CBOWCTBA.

[Inomany noBepxHOCTE MHOIOTPAHHUKOB.

Tena BpameHus: HUIMHAP, KOHYC, map u cdepa. CeueHus nuwiIMHIpa, KoHyca U 1apa. [llapoBoit
CErMEHT, IIAPOBOM CII0H, IapOBOM CEKTOp (KOHYC).

VYceueHHas nupamuia U yCEYEHHBIN KOHYC.

KacatenbHble IpsiMble U TUIOCKOCTU. Bricanubie u onucanubie chepsl.

Bexkrops! u koopauHatsl. CymMmma BEKTOPOB, YMHOKEHHE BEKTOpA HA YUCIIO. YTOJI MEXAY BEKTOpPaMHU.
CkansipHO€E ITPOU3BEACHHUE.

VYpaBHenue miockoctu. DopMyiia pacCTOSHUS MEX]Ly TOUKaMH. Y paBHEHHE C(Hephl.

[Tonstre oobema. OOBEeMBbI MHOTOTpaHHUKOB. OOBEMBI TeN BpalieHus. AKCHOMBI oObema. BbIBoX
dbopMyn 00BEMOB MPSMOYTOJIBHOIO MapajuleNienuneaa, Ipu3Mbl U nmupamMuabl. QopMyIibl ISl HAXOXKICHUS
o0Bvema terpadipa. TeopemMbl 006 OTHOIICHHUSIX 00BEMOB.

[Ipumenenne 06bEMOB NP PELICHUH 33/1a4.

[Tnomane chepsr.

Pa3BepTka unnuHapa u konyca. [1nomans noBepXHOCTH UMIMHAPA U KOHYCa.

KomOuHamm MHOTOTPpaHHUKOB U TEJI BpaIICHUSI.

[Tono6ue B mpoctpancTBe. OTHOILIEHHE 0OBEMOB U TUIOIIAEH TOBEPXHOCTEH MOAOOHBIX PUTYP.

BeposiTHOCTH M CTATHCTHKA, JJOTHKA, TeOPHUs TPadoB 1 KOMONHATOPHKA

VYcnoBHas BepossTHOCTb. [IpaBuiio ymMHOXkeHUs1 BeposiTHOCTE. Dopmysa nOIHON BEPOSITHOCTH.

JluckpeTHbIe cilydaiiHble BETUYMHBI U pactipenenacHus. CoBMecTHbIE pacnipeaencHus. Pacnpenenenue
CyMMBbl M MPOU3BEACHUS HE3aBUCUMBIX CIIyYallHbIX BEJIWYMH. MaTemMaTH4YeCKOEe OKUJAHWE U JUCIIEepPCUs
CIIy4ailHOM BEIMYMHBL. MaTeMaTH4eCKOe 0KUJAHUE U JUCTIEPCUS CYMMBI CIyYalHbIX BEJIMYHH.

bunapnas cnydaiiHas BenuuuHa, pacnpeaeneHue bepHymin. ['eomeTpuueckoe pacmpenesieHHe.
bunoMmanbHOE pacnpeneneHre U ero CBOMCTBA.

HenpepsiBHble ciydaiiHble BenuuuHbl. [lnoTHOCTE BepodTHOCTH. DyHKUMS pacnpeaeieHus.
PaBHOMEpHOE pacnipeneneHue.

[Tapamerpsl HOpMasibHOrO pacmpezaeneHus. [IlpuMepsl ciaydalHBIX BEJIMYMH, MOJAYUHEHHBIX
HOpPMaJIbHOMY 3aKOHY (TIOIPEHIHOCTh U3MEPEHM, POCT UEIOBEKA).

KoBapuanus nByx ciydaiiHblx BenuuuH. [loHstue o koadduumente koppensauuu. CoBMeCTHbIE
HAOJII0JIEHUS IBYX CIy4alHBIX BEJIUYHUH.

Cratuctuueckas runore3a. CTaTUCTHKA KPUTEPUS U €€ YPOBEHb 3HauMMOCTH. [IpoBepka mpocreimmx
TUNOTE3. DMIUPUYECKHE PACHpPEeNIeHUss U UX CBA3b C TEOPETUUYECKUMU pactpeneneHusMu. CoueTaHus u
pasmenieHus. CiaydyaiiHble COOBITUS U UX BEPOSTHOCTH.

TemaTuueckoe NJAHUPOBAHUE C ONIPEACTCHHEM OCHOBHBIX BH/10B y‘IBGHOﬁ ACATCIbHOCTH

Ne Tema, pasnea Koa-Bo XapakTepHCTHKA OCHOBHBIX BUAOB JeSITeILHOCTH YYeHHKA (HA
4acoB YPOBHE Y4eOHBbIX AeiCTBHIA)
Paznen «Aaredpa»
10 kaacc
1 | Yucnossle pyHKINT 8 dopMynUpoBaTh ONpEAETIeHNs] HAanOOIBIIET0 M HANMEHBIEro 3HaYeHU I

¢yHkuny, 4€THOU 1 HeuéTHOH (yHkunid. HaxonnTs Hanbonbiee u
HaMMeEHbIIIee 3HaYeHUsT (PYHKIIUH HA MHOXKECTBE 110 € rpaduKy.
HccnenoBath QyHKITHIO, 3a0aHHYIO (OpMYIIOH, Ha 9€THOCTH. CTPOUTH
rpaduku QyHKIMNA, HCTIOIB3YS YETHOCTH MM HEYETHOCTD. BBIMONHATS
reoMeTpruecKre mpeoodpazoBanus rpa@ukoB GpyHKIHN, CBI3aHHBIE C
MapauIeTbHBIMU IEPEHOCAMH, PACTSDKEHUSAMHE, CKATHAMHA U
CUMMETPHUSAMH, OTHOCUTEIBHO KOOPANHATHBIX OCEM.

DopMynUpoBaTh ONpPEAETICHUE B3aUMHO 00PaTHBIX (YHKLIUH.
[IpoBepsTh, ABNAIOTCS JIN ABE JaHHBIE PYHKIINK B3aUMHO OOpPATHBIMHU.
HaxonuTb 00paTHYI0 QYHKIUIO K JIJaHHOHM 0Opatumoit dyrakimu. [1o




rpaduKy AaHHOH (YHKIMH CTPOUTH rpaduK 0OpaTHOM (HyHKLINH.
YcranapnuBaTh Bo3pacTanue (yObIBaHHE) OOpaTHON QYHKIIUHU 110
BO3pacTaHuio (yObIBaHUIO) JaHHOW (YHKIIUH.

TpuronomeTpuieckue
¢byHKIIIH

32

DopMynHpOBaTh ONPEAECICHUE paAuaHHON Mepsl yria. Haxonute
paAraHHYIO MEpy yIJia Mo €ro TpajyCcHON Mepe U TPaayCHYI0 Mepy yria
IO €T0 paluaHHON Mepe. BRIYUCIATE NITHUHBI IyT OKPY>KHOCTEH.
DopMynUpoBaTh ONPEAETICHUS] KOCUHYCA, CHHYCa, TAHT€HCa U
KOTaHI'€HCa YIJia IOBOPOTA. BEISICHATE 3HaK 3HAaUEHUI
TPUTOHOMETPUIECKHUX (PYHKIHUNA. YTIPOIIATh TPUTOHOMETPHUIECKIE
BBIPQXKCHHUSI, UCTIOJIb3YsI CBOHCTBA YETHOCTH TPUTOHOMETPUIECCKIX
¢byaxmrit. QopMyIHPOBATh ONpEAeTIeCHIS TEPHOANIECKON (PpyHKITHH, e
TJIABHOTO TIepHOa. Y IPOIIaTh TPUTOHOMETPHUIECKUE BRIPAKEHUS,
KCIIOJB3YS CBOMCTBA MEPUOJUYHOCTU TPUTOHOMETPHUUECKUX (DYHKITUIA.
OnuceiBaTh CBOWCTBA TPUTOHOMETpUYECKUX (HyHKIMH. CTPOUTH
rpaduku QpyHKINI Ha OCHOBE TPaUKOB YETHIPEX OCHOBHBIX
TPUTOHOMETpUYECKUX QyHKiui. [IpeoOpa3oBbIBaTH
TPUTOHOMETPHUUYECKHUE BBIPAKEHUS HA OCHOBE COOTHOLIEHUM MEXKY
TPUTOHOMETPUIECKUMH (DYHKITUSIMH OJHOTO M TOTO XK€ apryMeHTa.
[IpeoOpa3oBEIBaTh TPUTOHOMETPHUIECKIE BEIPAKEHHS HA OCHOBE
dhopmyn ciokenus. Onupasich Ha (HOPMYJIbI CIIOKCHHS, TOKA3bIBATh
(hopMyIel IpUBeIEHNUS, POPMYITBI IBOHHBIX YTIIOB, (DOPMYIIBI CYMMBI U
Pa3HOCTH CUHYCOB (KOCHHYCOB), (hOpMYJIBI IPeoOpa3oBaHUS
MPOU3BEICHUS TPUTOHOMETPHUUECKUX (PYHKIUHA B CyMMY.
[IpeoOpa3oBbIBaTH TPUTOHOMETPUUECKUE BEIPAKEHHUS HA OCHOBE
hopmyn npuBeneHwst, GOpMyI TBOHHBIX U MOJOBHHHBIX YTIIOB, GOPMYI
CYMMBI ¥ Pa3HOCTH CHHYCOB (KOCHHYCOB), JOpPMYJI IpeoOpa3oBaHus
MPOM3BEICHNS TPUTOHOMETPHUECKUX (QYHKIMH B CYMMY

Tpuronomerpuyeckue
YpaBHEHHUS

11

®opMyaMpoBaTh ONpEAeIeHs apKKOCUHYCa, AapKCUHYCa, ApKTaHT€HCa,
apkkoTaHresca. HaxoanTs 3Ha4eHUs1 0OpaTHBIX TPUTOHOMETPHUUECKUX
(GyHKUWH U OTACTBHBIX TAOJIMYHBIX 3HAUYCHUH aprymeHTa. Mcrnons3ys
MIOHATUSA aPKKOCUHYCA, apKCUHYCA, APKTAHIE€HCA, APKKOTAHIEHCA,
pemaTh NpOoCTEHIINE TPUTOHOMETPUIECKHUE YPAaBHEHMSL.
dopMynupoBaTh CBOHCTBAa OOPATHBIX TPUTOHOMETPUIECKUX (DYHKIIHH.
Crpouth rpauku yHKIMHA HA OCHOBE I'PaUKOB YETHIPEX OCHOBHBIX
00paTHBIX TPUTOHOMETPUUYECKUX (PYHKIMHA. YIPOILATh BEIPasKEHUS,
coJiep>Kaiie oOpaTHbIE TPUTOHOMETPUYECKHE (QYHKIIH.

Pacno3naBaTh TPUrOHOMETPUYECKUE YPAaBHEHUS U HEPABEHCTBA. Pemiars
TPUTOHOMETPUUECKHE YPABHEHUS, CBOSIINECS K anre0pandeckum
YPaBHEHUSM, B YaCTHOCTH PEIIATh OJHOPOAHBIE TPUTOHOMETPUYECKHUE
YPaBHEHUS IIEPBOU U BTOPOM CTEIIEHH, a TAKIKE PELIATH
TPUTOHOMETPHUUYECKHUE YPABHEHMSI, IPUMEHSIS METOJL Pa3JIOKECHUS Ha
MHOXKHTENH. PemaTe npocTeiinye TPHroHOMETPUIECKHE HEPABEHCTBA

[IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKCHHUN
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[IpeoOpa30BEIBaTE TPUTOHOMETPUUECKUE BBHIPAXKEHHUS HA OCHOBE
COOTHOIICHUH MEX/Ty TPUTOHOMETPUIECKUMH (DYHKIIUSMH OJTHOTO
TOTO K€ apryMeHrTa. 11o 3HaueHHUsIM OJJHOM TPUTOHOMETPUUYECKOMN
(YHKLINY HAXOAWUTh 3HAYCHUS OCTAJIBHBIX TPUTOHOMETPUYECKUX
(hyHKIMI TOTO K€ apryMeHTa.

[Ipeobpa3oBbIBaTH TPUTOHOMETPUIECKUE BRIPAKEHHUS HA OCHOBE
¢dbopmyn cnoxxenust. Onupasce Ha GOPMYIIBI CI0XKEHUS, JOKA3bIBATh
(hopmynbl mpuBeneHUs, GOpMYIIBI IBOMHBIX YIIIOB, OPMYIIBI CYMMBI H
pa3HOCTH CHHYCOB (KOCHHYCOB), (hOpMYIIBI TIpeoOpa3zoBaHuUs
MIPOM3BEIEHHS TPUTOHOMETPHUECKUX (PYHKIMIA B CyMMY.
[IpeoOpa3oBEIBaTE TPUTOHOMETPUUECKUE BBHIPAKEHHUS HA OCHOBE
(dhopmyn npuBeneHusi, GopMyIT JBOWHBIX U IMIOJIOBHHHBIX YIIIOB, GopMyn
CYMMBI ¥ Pa3HOCTH CHHYCOB (KOCHHYCOB), JOpPMYII IIpeoOpa3oBaHus
MPOM3BEICHHS TPUTOHOMETPHUUECKUX (QYHKIHMH B CYMMY




IIponsBognas
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YcraHaBiIMBaTh CyIECTBOBAaHHE Mpe/eia GYHKIMU B TOYKE U HAXOUTh
€ro Ha oCHOBE Ipaduka (yHKIIHH.

HaxonuTs mpupatienre apryMeHTa u npupaieHue GyHKIUH B TOUKE.
BbIUuCIATE CpeHIOI0 CKOPOCTh IBMKEHUSI MaTepUATBHON TOUKH 110
3aKOHY €€ IBHKCHUS.

®opmynupoBaTh ornpeaeIeHre MPOU3BOIHON (QYHKIIMH B TOUKE,
MpaBUJIa BEIYUCIICHHS TIPOU3BOAHBIX. HaxoanTh Mpon3BoOIHbIC
(byHKIMH, ypaBHEHHUS KacaTelbHBIX Tpaduka QyHKIUH, MTHOBEHHYIO
CKOPOCTH JIBIDKCHUS MaTepUaIbHOM TOUKH. Vcrons30BaTh
MEXaHUYECKUI U TeOMETPUUECKUI CMBICI IPOU3BOIHON B 3a/1a4ax
MEXaHUKH U TeOMETPHUH.

®opmynupoBaTh MPU3HAKH TIOCTOSTHCTBA, BO3PACTAHUS U YOBIBAHU
¢dbyaxmun. HaxoauTs mpoMexXyTKH BO3paCTaHUS U yOBIBaHUS (yHKITHH,
3aJlaHHON (hOPMYJIOM.

®opmynupoBaTh ONpeaeaeHHs TOYKH MaKCUMyMa M TOYKM MUHAMYMa,
KPUTHYECKOH TOUKH, TEOPEMBI, CBSI3BIBAIOIINE TOUYKH IKCTPEMyMa C
npou3BogHON. HaxonuTs ToUkH SKcTpeMyMa QpyHKIMU, HAUOOIIbIICE U
HaWMeHbIIIee 3HaYCHHsT PYHKIIUH HA IPOMEKYTKE.

HccnenoBats cBoiicTBa (hYHKITNH C TOMOIIIBIO TIPOU3BOAHOMN M CTPOUTH
rpaduku QyHKIHN

Kombunaropuka n
BEPOSTHOCTh

Hcnonb30BaTh METOI MATEMATUYECKON MHAYKIIUHU MIPU JOKA3aTEIbCTBE
PaBEHCTB (HEPABEHCTB, YTBEPIKICHHUN O JICTTUMOCTH LIENbIX YUCEN),
3aBUCSIINX OT IEPEMEHHOM, MPHHUMAIOIICH HATYPATbHBIC 3HAUCHHUS.
Pasnuuate MHOXKECTBA U YIIOPSIOYEHHBIE MHOKECTBA. DOPMYIIUPOBATh
OTpeIeTICHHsI TEPECTAHOBKU KOHEYHOI'0 MHOYKECTBA, Pa3MEILEHUS U3 N
3JIEMEHTOB T10 K, codeTranus (KOMOMHAITNH) U3 N SJIEMEHTOB 110 k.
BbIYHCIsATh KOTHYECTBO MEPECTAHOBOK KOHEYHOTO MHOXKECTBA,
pa3MeIIeHU U3 N AIEMEHTOB 110 K, a TaKKe KOJIMYECTBO COYCTAHUH U3 N
aIeMeHTOB 110 k.

Oo6ob61aromee
MTOBTOPCHHE

11 kaace

[loBTOpeHue marepuana
10 knacca

BeimonHATh apudmeTnyeckue qeUCTBUs, coYeTast yCTHBIC H
MUCEMEHHBIE ITPUEMBI, IPIMEHEHHE BHIYUCIHTEIILHBIX YCTPOHCTB;
HAXOJUTh 3HAYCHUS] KOPHS HaTypallbHOW CTEINIeHH, CTETICHU C
palMOHATBHBIM MTOKA3aTeNIEM.

[TpoBomUTH IO M3BECTHBIM (hOpMyIIaM U MpaBUIIaM MPeoOpa3OBaHUS
OYKBEHHBIX BBIPOKEHHH, BKITFOYAIONINX CTEIICHU, PATUKAIbI U
TPUTOHOMETPUYECKUE (DYHKIINH, BEIYUCIISTH YHCIOBOE 3HAUCHUE
OyKBEHHOT'O BBIPQ)KCHUSL.

HaxoauTs mpou3BoiHbIe (QYHKIHH, MOTB3YSICh PaBHIaAMH
nddepeHInpoBaHNSI.

HaxoauTh mpon3BoiHbIe (YHKIHMH, OIB3YSICh NPaBHIaAMH

g hepeHIpoBaHusl.

[TpuMeHsITh TPOU3BOIHBIC ISl HCCIIEAOBAHMS (PYHKIIUI U TIOCTPOCHHUS
uX rpaduKOB B HECIOXKHBIX CiIy4asix. B auanore ¢ yuurenem
COBEPIICHCTBOBATh CAMOCTOSTEIEHO BHIPAOOTaHHBIE KPUTEPUH OLICHKH.
Hcnonb30BaTh 10Ka3aTeNbHYI0 MaTeMaTHYECKYO pedb. PaboTats ¢
WHPOPMAIIMEH, B TOM YKCIIe U ¢ Pa3INYHBIMI MaTeMaTHUECKIMU
TEKCTaMHU.

Hcnonb30BaTh MaTeMaTHYECKHE CPEACTBA I U3YUCHUS U OTMCAHUS
peasbHBIX TPOIIECCOB U SIBJICHUH.

CreneHy 1 KOPHU.
CreneHHbie GYHKIUH
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BEIITOIHATE OCHOBHBIE JSHCTBUS CO CTEIEHSIMU C LEJIBIMU 1
palrOHANTBHBIMU MTOKA3ATEISIMU.

[IpumensaTh cBOMCTBA KOPHS N-i CTENEHU IJIs1 BEIYUCICHUS 3HAUYCHUN U
peoOpa3oBaHuUil YUCIIOBBIX BBIPAKEHHUH, COMIEPKAIINX KOPHH N-i
CTCIICHH.




3HaTh CBOMCTBA CTENCHHBIX (DYHKITMIA U YMETh IPUMEHSATH UX TIPH
peIIeHN MPAaKTUIECKUX 3aad.

Hcnonb3oBaTh MproOpeTeHHBIC 3HAHNUS M YMEHUS B TPAKTUICCKOH
JeSITEIbHOCTU U TIOBCETHEBHOM >KU3HU U151 BBITIOJHEHUSI PACYETOB 110
(hopmynam, cocTaBieHUsT GOPMYI, BEIPAKAIOIINX 3aBUCHMOCTH MEXITY
peanbHBIMH BETUIHHAMHU.

BEIMONHATE OCHOBHBIE JEHCTBUS CO CTEMEHSIMH C PAllHOHATILHBIMH
MOKa3aTeIsIMH.

[IpuMeHATh Ha TPaKTHKE MHOTO00pas3re CBOWCTB U TpaKOB
CTETIeHHOH (PYHKIMU B 3aBUCUMOCTH OT 3HAUYEHHI OCHOBaHUI 1
II0Ka3aTeJIeH CTEICHU.

Brigensats u popmynupoBats Io3HABATEIBHYIO 11e)1b. OCO3HAHHO U
MIPOM3BOJIBHO CTPOHUTH PEUEBBIC BHICKA3bIBAHMS B YCTHOM W MUCHMEHHOM
hopme;

CraBuTh y4eOHYIO 33/1a4y Ha OCHOBE COOTHECEHHS TOTO, UTO YKe
M3BECTHO W YCBOEHO, U TOTO, YTO eIie Hen3BecTHO. C T0CTaTouHOM
MOJTHOTON M TOYHOCTBIO BBIPAXKaTh CBOU MBICIH B COOTBETCTBHU C
3aga4aMi U yCJIOBUAMH KOMMYHUKAIIUH.

BrigensaTs 1 0CO3HABATH TO, UTO YK€ YCBOEHO, OCO3HABATH KAYECTBO U
YPOBEHB YCBOEHU.

Iloka3sarenbHas 1
norapudMudecKas
GbyHKIHS
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Wmets HarmsgHOE MpeacTaBiIeHUs: 00 OCHOBHBIX CBOHCTBAX
MTOKAa3aTeNbHBIX U JTOTapu(PMUIECKUX (yHKITHIA.

KoHcTpynpoBats 3KBUBaJICHTHBIE PEUEBbIC BBICKA3BIBAHUS C
HCTOJIB30BaHUEM alITeOpanuecKoro ¥ FeOMETPHYECKOTO S3BIKOB.
Nzo0pakath rpauku MOKa3aTENbHBIX U JTOTApUPMUUECKIX (PYHKIIHHA.
BrinBurates Bepcuu pemieHus mpooiaeMbl, 0co3HaBaTh (1
HWHTEPIPETUPOBATH B Cllydae HEOOXOUMOCTH) KOHEUHBIN pe3ybTar,
BBIOMpATh CPEJCTBA JOCTIKCHUS LIEH U3 TIPEIIOKEHHBIX, a TAKKe
YUUTHCS UCKATh UX CAMOCTOSITEIBHO.

CocraBnares (MHAMBUAYAIBHO WM B IPYIINE) IUIAH PEILICHUS IPOOIEMBI.
Hcnonb3oBaTh MaTeMaTHYECKHE 3HAHUS AJISl PEILICHUST Pa3THYHBIX
MaTeMaTHYECKHX 3a/1a4 U OLICHKU HOJTy4YEHHBIX PE3YJIbTaTOB.
Hcnonb30BaTh JOKa3aTeNbHYIO0 MaTeMaTHYecKyto peus. PaboTats ¢
WHPOPMAIIMEH, B TOM YHCIIE U C Pa3INYHBIMH MaTeMaTHUECKUMHU
TEKCTaMH.

Hcnonb30BaTh MaTeMaTHYECKHE CPEACTBA I U3yUCHHUS U ONMCAHUS
peanbHBIX IPOLIECCOB U SIBJICHUI.

OnwuchiBaTh CBOMCTBA MIOKA3aTENBHBIX U JIOTAPU(-MUUECKUX PYHKIIUH,
OTIUpAasCh Ha Tpaduk.

Pemates nmoka3zaTenbHbIe U JOrapUPMHUIECKUE YPABHEHHSL.

Pemrate npocTeiinme noka3zaTenbHBIE U IoTapUPMHYECKHE
HEpaBEHCTBA.

Wmets HarmsgHOe npeacTaBieHus: 00 OCHOBHBIX CBOMCTBAX
MOKAa3aTeIbHbIX H JIOTapu(PMUUECKUX PYHKIUHA, YMETh WILTIOCTPUPOBATH
UX C TIOMOUIBIO TpaQUUECKUX U300pasKEeHHI.

Hcnonb3oBaTh cBOMCTBA (DYHKUMH JUISI CPAaBHEHHS U OLICHKH €e
3HAYCHUH.

Pemrate moka3zaTenbHbIC U TOTapUPMHIECKUE YPABHEHHS U
HEpaBEHCTBA, IPUMEHSIS pa3INUHbIE METOIBI UX PELICHHUS.

BriBurate Bepcun pemieHus mpooiemMbl, 0co3HaBath (1
WHTEPIPETUPOBATH B Cllydae HEOOXOJUMOCTH) KOHEUHBIN pe3yibTar,
BBIOMPATH CPEJICTBA JJOCTIKECHUS [IEJTH U3 TIPEIUIOKEHHBIX, & TAKKe
YUUTBCS UICKATh MX CAMOCTOSTENILHO;

CocTaBnaTh (MHIUBUAYAIBHO WM B TPYIIIE) TUIAH PELICHHS MTPOOIEMBL.
Hcnonb3oBaTh MaTeMaTHYECKUE 3HAHHS JJISI PEIICHUST PA3TTHYHBIX
MaTeMaTHYECKHX 3a/1a4 U OLICHKH MOJTY4YEeHHBIX PE3YJIbTaTOB.
Hcnonp30BaTh JOKa3aTeNbHYIO0 MaTeMaTn4ecKyto peub. Paborats ¢




HH(I)OpMaL[HGﬁ, B TOM 4YHUCJIC U C pa3JIMYHbIMU MATCMATUICCKUMHU
TekcTaMu. Vcrmonap30BaTh MaTreMaTHICCKUE Cpe€acTBa ajid U3Yy4YCHUA U
OIurcaHud pCaJIbHBIX NPOLCCCOB U SIBIICHUIA.

[TepBooOpa3zHas u 8 Haxonuts nepBooOpa3zHbie, MOIb3YsCh TAOMUIEH IepBOOOPA3HBIX.
HHTETpaj 3HaATH CBOMCTBO ITepBOOOPA3HOH, IMpaBHiIa HAXOXKICHUS
epBOOOPaA3HEIX.

BbrumcnsaTh HHTErpalibl B MPOCTHIX CIydasX.

Haxonute momaas KpUBOJIMHEUHON TpaIeLUu.

OCBOHTPH TEXHUKY HAXOXKICHHS MTEPBOOOPA3HBIX.

Y CBOUTH TEOMETPUYECKUM CMBICI UHTETpaa.

Bocnpouzeoauts (hopMyITUPOBKH ONPEACTICHUA, KOHCTPYUPOBATh
HECJIO)KHBIE OTIPEIEIIEHUS] CAMOCTOSATENBHO.

Brigensats u popmynupoBats mo3HaBaTEIBHYO 11e1b. OCO3HAHHO H
MIPOU3BOJIBHO CTPOUTH PEUEBHIC BHICKA3BIBAHUS B YCTHOW U MUCHMEHHOU
hopme.

CraBuTh y4eOHYIO 33/1a4y Ha OCHOBE COOTHECEHHS TOTO, UTO YKe
WU3BECTHO U YCBOECHO, U TOTO, YTO elle Hen3BecTHO. C T0CTaTOUHOM
MOJHOTOM ¥ TOYHOCTBIO BbIpakaTb CBOU MBICJIM B COOTBETCTBHHU C
3a/ladyaMy ¥ YCIOBUSAMHU KOMMYHHUKaIu. Oco3HaBaTh Ka4eCTBO U
YPOBEHB YCBOCHHS;, CTPYKTYPHPOBAThH 3HAHMUSL.

ONeMEeHTHI TEOpUN 7 Pemrate koMOMHATOPHBIC 33/1a4H.

BEPOSITHOCTEH H WzBnekarb nHPOpMAaIHIO, IPEACTABICHHYIO B TAOIHUIIAX, HA
MaTeMaTHYeCKOM JaMarpaMmax, rpadukax.

CTaTUCTHUKU CocTraBnars TaOIUIIBI, CTPOUTH TUATPAMMBI, TPadUKH.

BoruncnsaTs cpeHye 3Ha4eHUs pe3yIbTaToOB U3MEPEHUH.

Haxonute BepoATHOCTH CITydalfHBIX COOBITHH B MTPOCTEHIINX CIydasiX.
Haxonaute yacToTy COOBITHS, HCITONB3YSI COOCTBEHHBIE HAOIOICHUS H
TOTOBBIE CTATUCTUYECKHE JaHHBIE.

Hcnonb3oBaTh MproOpEeTECHHBIE 3HAHNUSA M YMEHUS B IPAKTUIECKOM
JESITeIbHOCTH U IIOBCEAHEBHOM JKU3HU [UIS PEIICHUS YUeOHBIX U
MPaKTUYECKUX 3ajay, TPEOYIOINX CUCTEMAaTHIecKoro nepedopa
BapHaHTOB.

Hcnonb3oBaTh NproOpeTEeHHBIE 3HAHNUS M YMEHUS B IPAKTUIECKOM
JeSITeIbHOCTH M TIOBCEHEBHOM KU3HU JIJISl CPAaBHEHUS [IIAHCOB
HACTYIUICHHS CITyYaiHBIX COOBITHH, OIIEHKH BEPOSTHOCTH CIIyYaifHOTO
COOBITHSI B IPAKTHUECKUX

CUTYyalUsiX, CONOCTABICHHUS MOJEIH ¢ peasibHOU cutyaruei. [lonnmats
pa3IMYHbIE CTATHCTUYECKHE YTBEPIKICHUSI.

Brinensarts u hopmyaupoBaTh 03HaBaTENbHYIO 1eTb. OCO3HAHHO U
MIPOM3BOJILHO CTPOUTDH PEUEBbIC BHICKA3bIBAHUSA B YCTHOM U MMCHMEHHOM
dhopme.

CraBuTh y4eOHyIO 3a/1a4y Ha OCHOBE COOTHECEHHS TOTO, UTO YKe
W3BECTHO M YCBOCHO, U TOTO, UTO eIe Hen3BecTHO. C nocTaTodHon
MIOJTHOTON M TOYHOCTBIO BBIPAXKaTh CBOU MBICIH B COOTBETCTBHU C
3aJladyaMM U YCIOBHUAMH KOMMYHHUKAIUH.

Br1enste 1 0co3HaBaTh TO, YTO YK€ YCBOCHO U UTO CILE MOIIEKHUT
YCBOCHHIO, OCO3HABATh KAYECTBO U YPOBEHb YCBOCHHSI.
CrpykTypupoBaTs 3HaHU. VICIIONB30BaTh 10KA3aTENbHYIO
MaTeMaTHUYeCKyI0 peub. PaboraTh ¢ nHGOpMaImei, B TOM YHCIe U C
pa3IMYHBIMH MaTEMAaTHYECKUMH TEKCTaMHU.

VYpaBHeHus u 26 Pemates paunonasibHble, TOKa3aTeNbHbBIE U IOTapUpMUIECKHE
HepaBeHcTBa. CHCTEMBI ypaBHEHUS ¥ HEPABEHCTBA, MPOCTEUIIINE UPPAIIIOHAIBHBIE U
YpaBHEHUI U HEPABEHCTB TPUTOHOMETPU-UECKNE YPABHEHUS, UX CUCTEMBI.

CocTaBlATh ypaBHEHMS U HEPABEHCTBA 110 YCIOBHIO 3aJa4H.
Hcnonp3oBaTh mpruoOpeTeHHBIE 3HAHUS 1 YMEHUS B IPAKTHYECKON
JIEATEIbHOCTH U NOBCEAHEBHOM JKU3HU JUJIS1 IOCTPOCHMUS U
HCCIIEIOBAHNS TPOCTENIINX MAaTEMATUIECKIX MOJIENIEH.




Pemarp ypaBHEHUS 1 HEPAaBEHCTBA, UCIIONB3YS PA3IMIHBIC METOBI X
pelIeHusI.

3HaTh ¥ TOHUMATH TEOPEMBI O PABHOCHILHOCTU YPaBHEHUN, YMETh
HCIIONB30BaTh UX Ha MIPAKTUKE.

[IpumenaTs pasnudaabie GOPMBI CAMOKOHTPOJISI IPH BBIITOJIHEHUHN
npeoOpa3oBaHUM.

Brienste 1 0CO3HABATH TO, YTO YK€ YCBOEHO M YTO €IIE TOJICKUT
YCBOEHHIO, 0CO3HABATh Kau€CTBO U YPOBEHb YCBOEHHUS.

[IpencraBisTh KOHKPETHOE CO/IEPIKaHUE M COOOIIATh €0 B MMChMEHHON
U yCTHOM (hopme.

C 10CTaTOYHOM MOJTHOTOM U TOUHOCTBIO BEIPAXKAaTh CBOM MBICIH B
COOTBETCTBHH C 33Ja4aMH U yCIOBHAMHA KOMMYHUKAIIHH.

PaGoras mo mtaHy, cBEpATH CBOM IEHCTBUS C LENBIO U, IPU
HEO00XO0IUMOCTH, UCIIPABIISATH OIIHOKH CAMOCTOSITEIIBHO.
BocmpouzBoanuts hopMyTUpOBKH OTIpEAETICHI, KOHCTPYHPOBATh
HECJIOKHBIE OIIPEIEIIEHUS] CAMOCTOATENBHO. M cromp30BaTh
JIOKa3aTeIbHYI0 MATEMAaTHYECKYIO PEUb.

Pabotats ¢ uH(opMaIueii, B TOM YHCIIE U C Pa3INIHBIMU
MaTeMaTHIECKUMHU TeKCTaMHU.

CocraBnars (MHANBUAYAIHHO WU B TPYIINE) TUIAH PEIICHHs TPOOIEMBI.
Paborats ¢ uH(opMaIueii, B TOM YHCIIE U C Pa3INIHBIMU
MaTeMaTHIECKUMHU TeKCTaMH.

Ob6o0maromiee 13
MTOBTOPEHHE

I'eomeTpus

10 xknace

Bgenenne. 5
IIpenmeT crepeomeTpu. 1 [Nepeuncnsats OCHOBHBIE QUTYPHI B TPOCTPAHCTBE (TOYKA, IpsMasi,
AKCHOMBI CTEPEOMETPHH. IUIOCKOCTH), POPMYITUPOBATH TPH aKCHOMBI 00 MX B3aHMHOM
Hexotopeie cnenctBust u3 PAacIONIOKEHUU U WILTIOCTPUPOBATH 3TH AKCHOMBI IPUMEPaMHU U3
aKCHOM. 1 OKpY>Karoteit 00CTaHOBKH.
Pemenne 3ama4 Ha DOopMyIMPOBATh U TOKA3BIBATH TEOPEMY O IUNIOCKOCTH, IIPOXOASAIIECH
NpUMEHEHHUE aAKCHOM 3 yepes NPsMYIO U He JISKAILyI0 Ha Hel TOUKY, U TEOpEMY O IJIOCKOCTH,
CTEpEOMETPUH M HX MPOXOAIIEH Yepe3 ABE NePeCceKatoUINecs NPsiMbIe.
CJIEICTBHH.
IapanjieabHOCTH 20 dopMyIMpoBaTh ONpeC/ICHUE MapaUICIbHBIX MPSMBIX B
NMPAMBIX U TIOCKOCTEH. MIPOCTPaHCTBE, (POPMYIUPOBATH U I0Ka3bIBATH TEOPEMBI O
IapanieabHOCTH 5 napajieNbHbIX IPSMBIX; OOBSICHATh, KAKHE BO3MOXKHBI CITyYan
NpsSIMBIX, TPSAMOIi H B3aMMHOTO
TLIOCKOCTH. pacroioKeHus NpsSMON U IUIOCKOCTH B IPOCTPAHCTBE, U IPUBOIUTD
[TapannensHble MpsIMbIE B WUTIOCTPUPYIOLINE IPUMEPHI U3
MIPOCTPAHCTRBE. OKpyKarolei 00CcTaHOBKH; (POpMyIHpPOBaThH ONpe/ieieHUE
[TapannensHOCTB TPEX napaiebHbIX TPSMON 1 TNIOCKOCTH, (POPMYITHPOBAThH U JOKA3hIBAThH
IPSAMBIX. YTBEP>KACHUS O MapajuIeIbHOCTH MIPSIMOM U IJIOCKOCTH (CBOWCTBA
[TapannensHOCT TPSAMOIA Y TPU3HAK); pelaTh 3a/1a4y Ha BRIYUCIIEHUE U JJOKAa3aTeIbCTBO,
Y TUTOCKOCTH. CBSI3aHHBIE CO B3aUMHBIM PACIIOJIOKEHHEM IPSIMBIX U TUIOCKOCTEH.
B3anmuoe 5 OOBACHATH, KAKHE BO3MOKHBI CITydal B3aMMHOI'O PacIlOJIOKEHHS

pacnoJioxeHHe MPAMbIX
B IIPOCTPAHCTBE. YTO0JI
MEKAy ABYMSA
NPSIMBIMH.
CKpemmBaronecs
psiMbIe. YTIIBI €
COHAIPaBJIEHHBIMU
CTOPOHAMU.

Yros Mexay IpsIMbIMH.
KonTtponbnas padora Ne |

JBYX IPSAMBIX B IPOCTPAHCTBE, U IPUBOAUTH WILIOCTPUPYIOLIUE
pUMeEpHI; HOPMYITHPOBATH ONPEIEIEHUE CKPEITUBAIOLITIXCS MPSIMBIX,
(hopMynHpOBaTh U 0Ka3bIBATh TEOPEMY, BRIPAKAIOIILYIO ITPU3HAK
CKPEIMBAOLINXCS NPAMBIX, 1 TEOPEMY O MIOCKOCTH, MPOXOASILEN
yepes3 OJIHY U3 CKPEIIMBAIOUINXCS PSMBIX U ApAJUIENbHON Apyron
MIPSIMOM; OOBSICHSTH, KaKHe JIBa JIyda Ha3bIBAIOTCS COHATIPABICHHBIMH,
($hopMynHpoOBaTh U 10Ka3bIBaTh TEOPEMY 00 yIilaX ¢ COHANpPaBICHHBIMU
CTOPOHAMH; OOBSACHSTD, YTO HA3BIBACTCS YIIIOM MEXKIY
MIEPECEKAIOIIUMHUCS MPSIMBIMU U YIJIOM MEXAY CKPELIUBAIOLUMUCS
IPSAIMBIMU; PEILIATh 331a4U HA BBIYMCIICHHUE U JI0KA3aTENbCTBO,




IHapanieabHOCTH
IIOCKOCTEH.
[TapannensHbie
IJIOCKOCTH.

CRoiicTBa mapamuIeIbHbBIX
IJIOCKOCTEH.

CBSI3aHHBIC C B3AUMHBIM PACTIONOKEHHEM JBYX MPSMBIX U YTJIOM MEXKTY
HUMU.

DOopMyTUPOBATH OMPECICHUE MAPATUIEIBHBIX MITOCKOCTEH,
(hopMynHupoOBaTh U I0Ka3bIBATh YTBEPKIACHUS O TIPU3HAKE U CBOHCTBAX
napaiebHbIX TUIOCKOCTEH, HCIIOIh30BaTh 3TH YTBEPKACHUS MPH
pelleHuHN 3a/1a4.

Tetpasap n 5 OOBsiCcHATH, Kakas (pUTypa Ha3bIBACTCS TETPAdIPOM U KaKasi
napaJjiesenumnen. NapajuIeIeUIe oM, IIOKa3bIBaTh HA YEPTEXKAX U MOJEISAX UX DJIEMEHTHI,
Tetpasnp. n300paxkath 3T GUrypsl HA PUCYHKAX, WIUTFOCTPUPOBATh C UX
ITapannenenumnen. IIOMOILBIO PA3JIMYHBIE CIIy4au B3aUMHOT'O PACIIOJIOKEHUS NPSAMBIX U
3ana4yu Ha TIOCTPOECHUE IUIOCKOCTEH B IPOCTPAHCTBE; (OPMYIUPOBATH U IOKA3hIBATh

CEYCHHM. YTBEP)KICHHUS O CBOMCTBAX MapajliesIeUIeaa; OObACHITh, 4TO
Konrtponbnas padora Ne 2 1 Ha3BIBACTCS CEUCHUEM TeTpadapa (MaparieiieluIe 1a), perars 3aaaqu
3auét Ne 1 1 Ha [IOCTPOEHUE CEUCHHUH TETPA3pa U NapaJUICIeIUIe1a Ha YEPTEXKeE.
IlepneHauKyJsIpHOCTH 18 ®opMyIHpOBaTh ONpeeNeHUE EPICHAUKYIAPHBIX PSIMBIX B
NPSAMBIX H INIOCKOCTEH. [IPOCTPAHCTBE; (POPMYIMPOBATH U AOKA3BIBATH JIEMMY O
IlepnenauKyJsipHOCTH 7 MIEPIEeHIUKYIIPHOCTH JBYX MapajieNbHbBIX IPSIMBIX K TPETheH NpsMOii;
NPSAMOI U INIOCKOCTH. (hopMynHpoOBaTh ONpeeIeHe IPsSMOi, EPIICHANKYIISPHOH K
IlepnieHnuKyIsIpHBIE IJIOCKOCTH, ¥ IPUBOJUTE WLTFOCTPUPYIOIIHE TPUMEPBI U3 OKpPYKaroIEeH
MpSIMBIE B IIPOCTPAHCTBE. 00CcTaHOBKH; (POPMYIHPOBATH U 1OKa3bIBATh TEOPEMBI (IIPSAMYIO U
ITapaniensHble IpsIMBIE, 00paTHYIO) O CBA3H MEXKIY MapaluIeIbHOCTBIO MPSIMBIX U UX
MEPIEHANKYISPHBIE K MIEPIEHIUKYIISP-HOCTHIO K MIOCKOCTH, TEOPEMY, BBIPAKAOIIYIO
IJIOCKOCTH. MIpU3HAK NEPHEHANKYISIPHOCTH IPSAMOM U IIIOCKOCTH, U TEOPEMY O
[Ipu3Hak nepneHau- CYLIECTBOBAHUU U €JMHCTBEHHOCTH NPSIMOM, IPOXOASIICH Yepe3
KYJISIPHOCTH IIPSIMOU U JAHHYI0 TOUKY ¥ IEPIIECHIUKYISIP-HOM K JAHHOM IUIOCKOCTH; PEIATh
IJIOCKOCTH. 3aJ1a4¥ Ha BBIYUCIICHUE U JOKA3aTEIbCTBO, CBA3aHHBIE C

Teopema o npsAMoH, NEPIEHAUKYIISIPHOCTBIO IIPSIMOU U IIIIOCKOCTH.

MePIEeHINKYIAPHON OOBSCHATH, YTO TAKOE MEPIEHIUKYJIISIP U HAKIOHHAS K TIOCKOCTH,

K IJIOCKOCTH. YTO Ha3bIBAETCS MPOEKIMEN HAKIIOHHOM, YTO HAa3bIBAETCS PACCTOSTHUEM:
IepnenpuxkyJsip u 4 OT TOYKH A0 IUNIOCKOCTH, MEXKAY HapaIENbHBIMU IIIIOCKOCTSIMH, MEXTY
HAKJIOHHBIE. YT0J NapajuleIbHBIMU NIPSMOH U INIOCKOCTBIO, MEXKY CKPEIUBAOLIUMUCS
MeKIy NPAMON U IPSMBIMU; GOPMYJIUPOBAThH M JOKA3bIBATh TEOPEMY O TPEX
IIOCKOCTBIO MEPIEHINKYIISPaX U MPUMEHSTD €€ IPH PELIeHUH 3a1a4; OObSCHSITD, YTO
PaccrosiHue ot To4kH 110 TaKoe OPTOTOHAJbHASI POSKIIUS TOUKHU ((PUTYpBI) HA TUIOCKOCTD, U
IJIOCKOCTH. JI0OKa3bIBaTh, YTO IIPOEKIUEN MPSIMOM Ha IUNIOCKOCTh, HE

Teopema o Tpéx NEPHIEHINKYIISPHYIO K 3TOH MPSAMOM, SIBIIIETCS MpsAMasi; 00bSCHSITD, 4TO
MEPIEHANKYIAPAX. HA3bIBAECTCSl YTIIOM MEX]Ty MPSIMON M MIOCKOCTBIO M KAKUM CBOHCTBOM
Yros Mexay npsmMoil u OH 00J1a1aeT; OOBSACHSTh, YTO TAKOE IIEHTPATbHAS TPOCKIIHS TOYKH
TUIOCKOCTBIO. (durypsr) Ha TIOCKOCTH.

JIByTrpaHHBIH yroJ. 5 OOBsCcHATH, Kakas (pUrypa Ha3bIBa€TCs ABYIPAHHBIM yTJIOM U KaK OH
IlepneHAUKYJISAPHOCTD HU3MEPSIETCSI; TOKA3BIBATh, YTO BCE JIMHEHHBIE YTJIbl JBYTPAHHOTO YIJIA
IVIOCKOCTEH. PaBHBI APYT APYTY; OOBACHATH, UTO TAKOE YTOJI MEXILY

JIByrpaHHBIii yTouI. [IEPECEKAIOIINMHUCS TIOCKOCTAMH U B KAKUX MPEJENax OH U3MEHSETCS;
IIpu3Hak neprneHuKysp- (dhopMynHpoBaTh ONpeeieHIe B3aUMHO TEePIIeHAUKYJISPHBIX

HOCTH JIBYX INIOCKOCTEM. IUIOCKOCTEH, OPMYIIUPOBATh U JOKA3bIBaTh TEOPEMY O IPU3HAKE
IIpssMOyTONBHBIN MEPIEHINKYIIIPHOCTH JBYX IUIOCKOCTEH; OOBSICHATH, KaKOi
napauleIenuIe],. napajJiesIenuIIe/l Ha3bIBAeTCs IPAMOYTOJILHBIM, (POPMYIINPOBATh U
TpéXrpaHHblii yro. JIOKa3bIBaTh YTBEPXKJICHUS O €r0 CBOHCTBaX; OOBICHATH, Kakast purypa
MHororpasHsIil yroin. Ha3bIBAETCSI MHOTOIPaHHBIM (B YACTHOCTH, TPEXTPAHHBIM) YTJIOM U KaK
Kontponbnas padora Ne 3 1 Ha3bIBAIOTCS €T0 IEMEHTBI, KAKOI MHOTOTPaHHBIN YIoJI Ha3bIBACTCS
3auét No 2 1 BBIMYKJIBIM; (DOPMYIIHPOBATH M TOKA3bIBATh YTBEPIKIAEHHE O TOM, YTO

Ka)XJIbIi TUNIOCKUH yroJl TPEXTPAHHOTO YIJIa MEHBIIE CYMMBI JIBYX
JIpYruX IJIOCKUX YIJIOB, U TEOPEMY O CYMME IIJIOCKUX YTIIOB BBIIIYKIIOTO
MHOT'OI'PaHHOIO yTJIa; PEeIIaTh 3a1a4i Ha BBIYMCIICHHE U J1OKA3aTEIbCTBO
C UCIOJIb30BAHUEM TEOPEM O NEPIEHANKYIIPHOCTH IPSIMBIX U
IJIOCKOCTEM, a Tak)Ke 337a4i Ha IOCTPOECHUE CEUEHUH

IPSAMOYTOJIBHOTO APAJLICIJICIINIIE1d HA YEPTEKE




MHoOrorpaHHHKH. 16 OOBsCHATD, Kakast GUTypa Ha3bIBACTCS MHOTOTPAHHUKOM U KaK

IonsTue Ha3bIBAIOTCS €r0 3JIEMEHTHI, KAKOIl MHOTOIpaHHUK Ha3bIBaCTCS

MHOTOrpaHHHKA. 5 BBIITYKJIBIM, TPUBOJUTH IPUMEPBI MHOTOTPAHHUKOB; OOBSICHSTh,

IIpu3ma. YTO TAaKOE TEOMETPUYECKOE TeJI0; HOPMYIHPOBAThH U JOKA3bIBATH

ITonsiTHE MHOTOTPaHHUKA. TeopeMy Diiiepa sl BBITYKJIBIX MHOTOTPAaHHUKOB; OOBSICHSTH, KaKOH

I'eomeTrpuueckoe Terno. MHOTOTPaHHHK Ha3bIBAETCS MIPU3MON U KaK HA3bIBAIOTCS €€ DIIEMEHTHI,

ITpuzma. Kakas [IPU3Ma Ha3bIBACTCA IIPSIMOM, HAKIIOHHOM, TPaBUJIBHOM,

IIpocTpancTBeHHas n300pakaTh NPU3MBI Ha PUCYHKE; OOBSCHSATH, YTO HA3bIBACTCS

teopema [Iudaropa. ITOIA B0 TTOTHOM (OOKOBOI) MTOBEPXHOCTH MIPU3MBI, U JJOKA3hIBATh
TEOpeMy O IUIOMIAAH OOKOBOM MOBEPXHOCTH MPSIMO MPU3MBIL; peliaTh
3aJlauM Ha BBIYUCIIEHUE U JOKA3aTeIbCTBO, CBSI3aHHBIE C TPU3MOM.

OOBACHATH, KAKOW MHOTOTPAHHUK HA3BIBAETCS MMPAMHION 1 3HATH €6

IMupamunga. 5 3JIEMEHTBI, YTO Ha3bIBAETCS IIOMIAIBI0 MTOMTHOH (OOKOBOI) TOBEPXHOCTH

IMupamuna. MUpPaMUIBL, O0BSICHATH, Kakasi IMpaMu/a Ha3bIBaeTCs MPABUIIBHOM,

[IpaBuibHas nupaMuaa. TOKa3bIBaTh yTBEPIKIEHUE O CBOMCTBaX e€ OOKOBBIX pEdep 1 GOKOBBIX

Yceu€HHas nupamuia. rpaHei ¥ TeopeMy O IO OOKOBOW MOBEPXHOCTH MPABIITEHON
MUPaMUIBL, O0BSICHATH, KAKOM MHOTOIPaHHUK Ha3bIBACTCSl YCCUEHHOM
MUPaMUAON U KaK Ha3bIBAIOTCA €€ 3JIEMEHTHI, JJOKa3bIBaTh TEOPEMY O

IIpaBuibHbIE 4 I0IIaAn OOKOBOI MOBEPXHOCTH NMPABUIIBHOM yCEUEHHON MUPaMUIbI;

MHOTOTPAHHMKH. pemiaTh 3a7a4n Ha BHIYHUCICHHE U I0KA3aTeNbCTBO, CBA3AHHBIE C

CummMmetpus B MpaMHuJIaMH, a TaKKe 33J]aul Ha MOCTPOCHHE CEeUEHUI MupaMu Ha

MIPOCTPAHCTRBE. yepTexe.

[lonsiTrie IPaBUIBLHOTO OOBSICHATD, KAaKH€ TOYKH HA3bIBAIOTCS CUMMETPUIHBIMH

MHOTOTPaHHHKA. OTHOCUTEJIBHO TOYKH (TIPSMOH, IITIOCKOCTH), YTO TaKoe IEHTP (0Ch,

DNeMEeHThl CHMMETPHHN IDIOCKOCTH) CHMMETPUH (PUTYPBI, IPUBOAUTH IPUMEPHI PUTYD,

MPaBIIILHBIX MHOTOTPaH- 00JaIafonIiX IeMEeHTaMHA CHMMETPHH, a TaKKe TPUMEPhl CHMMETPHH B

HUKOB. apXHUTEKTYype, TEXHUKE, TIPUPOJIE; OOBSICHATH, KAKOH MHOTOTPAaHHUK
Ha3bIBAETCS PaBMIIbHBIM, 10Ka3bIBaTh, YTO HE CYIIECTBYET

Kontponbenas padora Ne 4 1 MIPaBUIIEHOTO MHOTOTPaHHUKA, TPAHSIMH KOTOPOTO SIBIISTFOTCS

3auét Ne 3 1 MPaBUIBHBIE N-YTOJBHUKH MPH N > 6; 00BSICHATH, KAKHE CYIIECTBYIOT
BUJIBI IPABUIIBHBIX MHOTOTPAHHUKOB U KAKUMH 3JIEMEHTaMU CUMMETPHUH
OHH 00J1aJ1AI0T.

BekTopsl B 8 DopMyTUpOBAaTh OINpeeNICHHE BEKTOPa, €ro AJIHHBI, KOJUIMHEAPHBIX U

NMPOCTPAHCTBE 1 PaBHBIX BEKTOPOB, IPHBOINUTH IPUMEPHI (PU3NYECKUX BEKTOPHBIX

ITonsitue BEKTOpA. BEJIMYNH.

PaBeHCTBO BEKTOPOB. 2 OOBACHATD, KaK BBOASTCS I€HCTBUS CIIOXKEHUS BEKTOPOB, BEIYUTAHUS

CnoxeHne W BBIYUTAHUE BEKTOPOB U YMHOKEHUS BEKTOpa HA YHCII0, KAKUMHU CBOMCTBAMHU OHU

BEKTOPOB. Cymma 00J1aJaf0T, YTO TAKOE MPABUIIO TPEYTOJILHUKA, IPABUIIO

HECKOJIbKHIX BEKTOPOB. 1 MapajuieJIorpaMMa M IMPaBUII0 MHOTOYTOJIFHUKA CIIOKEHUS BEKTOPOB;

YMHOKEHHE BEKTOpa Ha penIaTh 3a7a4uu, CBsI3aHHbBIE C EHCTBUSIMH HaJ BEKTOPAMHU.

YHUCIIO. 1 OOBSCHSTDH, KAKHE BEKTOPHI HA3BIBAIOTCS KOMIUTAHAPHBIMHU;

Kommutanapsele  BekTOpa. 1 (dhopMynHpOBaTh U I0Ka3bIBaTh YTBEPKIACHUE O MPU3HAKE

[TpaBumo 2 KOMIUTAHAPHOCTH TPEX BEKTOPOB; OOBSICHATH, B UEM COCTOUT MPABUIIO

napajuiesienuIesa. napajulesIenuIea caoKeHus TPEX HeKOMITJIaHAPHBIX BEKTOPOB;

Paznoxxenne BekTOpa MO (hopMyIHpOBaTh U JI0Ka3bIBATh TEOPEMY O PA3JIOKEHHH JIFOOOTO BEKTOPA

TpeM  HEKOMIUIAaHAPHBIM 10 TpEM JTaHHBIM HEKOMITJIAHAPHBIM BEKTOPaM; TIPUMEHSTh

BEKTOpPaM. BEKTOPHI IIPY PEIICHNH T€OMETPHUIECKHX 3a/1a4.

3aKIMOYHUTENEHOE 3

MOBTOPEHHUE Kypca

reomerpuH 10 knacca

11 xknace
Hunuuap, KOHyc U 1map. 19 OOBSICHATD, YTO TAaKOE IIWJIMHIPUYECKAs TIOBEPXHOCTD, €€ 00pa3yolue
Huauuap. 4 1 0Ch, KaKOE TEJIO0 HA3bIBACTCA IIMIMHAPOM U KaK Ha3bIBAIOTCS €T0

Ilonsatue nunuHapa.
[Tnomaas NOBEpXHOCTH
ATAHAPA.

3JIEMEHTBI, KaK MOJYyYUTh IUINHJP IyTEM BpallleHUs IPAMOYTOJIBHHKA;
1300pakaTh HWIMHIP U €r0 CEYSHHS TUIOCKOCTHIO, MPOXOIIeH depe3
0Cb, ¥ TUTOCKOCTBIO, TIEPIICHANKYIAPHON K OCH; OOBSICHSITH, YTO
MPUHUMAETCSI 3a TUIONAlb OOKOBOH MOBEPXHOCTH MJIMHAPA, U




Konyec.

TlonsTue xoHyca.
[Inomane NoBepXHOCTH
KOHyca.

YceuéHHbI KOHYC.

BBIBOJIUTH (POPMYJIBI JIJIsl BBIYUCIICHUS OOKOBOM U TTOJIHOM
MTOBEPXHOCTEH HUIMH/IPA; PEeIIaTh 3314l Ha BEIYUCICHUE U
JTIOKa3aTeNbCTBO, CBSI3aHHBIC C IIIJIUHIPOM.

OOBSICHATH, YTO TAKOE KOHUYECKasl IOBEPXHOCTh, €€ 00pa3yromue,
BEpIIMHA M OCh, KAKOE TEJIO HAa3hIBAETCS KOHYCOM M KaK Ha3bIBAIOTCS
€ro JIEMEHTHI, KaK MOIYYUTh KOHYC IMyTEM BpAIIeHHS MPSIMOYTOIHEHOTO

Cdepa u map. 8 TPEyroJbHHKA, N300pakaTh KOHYC M €ro CEYCHHS IMIIOCKOCTHIO,

B3aumnoe pacmnonoxxenue MIPOXOJAIIEH Yepe3 0Ch, U IMIIOCKOCThIO, MEPIEHIUKYISPHOM K OCH;

c(hepsl 1 MITOCKOCTH. O0OBSCHSITH, YTO IPUHUMAETCS 32 TUIOMAAh OOKOBOI TOBEPXHOCTH

KacarenbHas miiockocTs K KOHYCa, U BBIBOJUTDH ()OPMYJIBI AJ1s1 BBIYMCIICHUS MJI0IIazeii O0KOBOH 1

coepe. MOJTHOM TMOBEPXHOCTEH KOHYCa; 00BICHATH, KAKOE TEJIO HA3bIBACTCSI

[Inomans chepsl. YCeuEHHBIM KOHYCOM M KaK €ro IOJYYUTh IIyTEM BpaIleHUs

BsaumMHoe pacnonoxxeHue MIPSIMOYTOJIBHON Tparenuy, BBIBOAUTE (POPMyYITy 7Sl BBIYHCIICHUS

cdepsl U nPsIMOii. IoIaau OOKOBOI MOBEPXHOCTH YCEYEHHOTO KOHYCA; pelIaTh 3a1a4n

Cdepa, BurcanHas B Ha BBIYMCJIEHUE U 10KA3aTENbCTBO, CBSI3aHHBIE C KOHYCOM M YCEYEHHBIM

LITHHIPUYECKYIO KOHYCOM.

MTOBEPXHOCTb. dopmynupoBath onpeaenaeHus cepsl U mapa, uX IeHTpa, paauyca,

Cdepa, Brcannas B IaMeTpa; UCCIIE0BaTh B3aMMHOE PaCIIONIOKEHHE Cephl U INIOCKOCTH,

KOHHYECKYIO (hopMynHupoBaTh ONpeesIeHHE KacaTelbHOM INIOCKOCTH K cdepe,

MTOBEPXHOCTb. (hopMyHpOBaTh U I0KA3bIBATH TEOPEMBI O CBOMCTBE U NPU3HAKE

Ceuenus KacaTeJIbHOH IIOCKOCTH; OOBSCHATE, YTO MPUHAMAETCS 3a IUIOIIAAb

LITMHIPUYECKON cdepsl ¥ Kak OHa BBIpaXKaeTcs uepe3 paguyc chepbl; UCClen0BaTh

MTOBEPXHOCTH. B3aMIMHOE PacIoioxKeHue chepsl 1 MPsSMOi; 00BSICHATH, Kakas chepa

CeueHuss KOHUYECKOMN Ha3bIBACTCS] BHIUCAHHOM B IMIUHAPUUYCCKYIO (KOHUYIECKYIO)

MIOBEPXHOCTH. MIOBEPXHOCTh U KAKUE KPUBBIE ITOJIyYatOTCSI B CEUCHHUSAX

KonTtponbsnas padora Ne 1 1 LAJTUHAPUYECKON U KOHUYECKOU MOBEPXHOCTEH pa3INuYHbIMU

3auét Ne 1 1 IUTOCKOCTSIMM; PElIaTh 3a/1a4d, B KOTOPBIX QUTYPHPYIOT KOMOMHAITUH
MHOTOTPaHHUKOB M TeJl BpallleHus. Mcrons30BaTh KOMIBIOTEPHBIE
[IPOTPaMMBbl IPY U3YUECHUH [TIOBEPXHOCTEH U TeJI BPalLleHUS.

O0bémbl TeuI. 18

O0bEéM NpSIMOYT0JILHOTO 2 OOBSACHATH, KaK U3MEPSIOTCS 00BEMBI TEI, IPOBO/IS AHAJIOTHIO C

napaJjijiesenumnesaa. HU3MEpEeHHEM IUToLIaieii MHOTO-

ITonsitre 06bEMa. YTOJILHUKOB; (JOPMYJIMPOBaTh OCHOBHBIE CBOMCTBA

O06BEM NPSIMOYTOIEHOTO 00BEMOB U BBIBOJIUTH C MIX TIOMOIIBIO (OPMYITY

napajuiesienuIesa. 00bEMa MPSIMOYTOJIBHOTO MapayIeTeHIIe/1a.

O0BéMbI IpAMON 4 DopMynUpoBaTh M JOKA3bIBATh TEOPEMBbI 00 00BEME IPSMON IPU3MBI U

NPU3MbI M WHJIHHAPA. 00bEMe IMIIMHAPA; pelaTh 3a1a4H, CBSI3aHHbIC C BBIYUCICHIEM

O0BEM TIPSIMOU TTPU3MEI. 00BEMOB ITHX TEJI.

O0BEM nmnuHapa. BriBoauTh MHTErpanbHY0 GOPMYITY AJIS BHIYUCICHUS] 00BEMOB TEN U

O0BbEMBI HAKJIOHHOI 5 JIOKa3bIBaTh C €€ IIOMOIIBIO TEOPEMBI 00 00BEME HAKIIOHHOW IPU3MBHI,

NMPU3MBbI, MTUPAMUABI H 00 00BéMe mupamuiel, 00 00BEME KOHYCa; BBIBOAUTH (DOPMYJIBI JIIsI

KOHYca. BBIYHCIICHUSI 00bEMOB yCEUEHHOMN MUPAMUJIBI U YCEUEHHOTO KOHYCA;

Brruuciienne 006EM0B Tel peaTh 3a7auu, CBA3aHHbIE C BBIYUCICHHEM 00BbEMOB ITHX TeJl.

C TIOMOIIIBIO UHTETpaa. DopMyITUpOBaTh U IOKA3bIBaTh TeOpeMy 00 00bEMe 11apa u ¢ e€

O06bEM HaKIOHHOU MOMOIIBIO BBIBOJIUTH (YOPMYITY TUIOINAAN CHEPBI; BEIBOAUTH GopMyITy

MIPU3MBI. JUIs1 BBIYMCIICHUS! 0OBEMOB IIAPOBOTO CETMEHTA U IIAPOBOTO CEKTOPa;

O0BEM upaMuIbL. peaTh 3aa4u ¢ NpUMEeHeHHeM (HopMyJ1 00bEMOB PA3JIMUHBIX TEL.

O06béM KoHYCa.

O0bém mapa n WIOCIAAbL 5

ctepsl.

O06béMm mrapa.

O06BEMBI IIapOBOTO

CErMeHTa, IapoBOTro

CJIOS ¥ IIAPOBOTO CEKTOPA.

[Tnomane chepsl.

Kontponsnas padota Ne 2 1

3auét Ne 2 1
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NPOCTPaHCTBe. OOBACHATH, KAK BBOAUTCS IIPSIMOYTOJIbHASI CUCTEMA KOOPAUHAT B
JBu:Kkenue. MPOCTPAHCTBE, KaK ONMPEEISIOTCS KOOPAWHATHI TOYKH U KaK OHU
Koopaunatsl ToUkH 4 Ha3bIBAIOTCS, KaK OMPENEIISIOTCS KOOPAWHATHI BEKTOpa; GopMyIupoBaTh
KOOPAMHATHI BEKTOPA. 1 I0Ka3bIBaTh YTBEP)KICHUS: O KOOPAMHATAX CYMMbI U Pa3HOCTH IBYX
[IpsimoyrosipHas cucrema BEKTOPOB, O KOOPAMHATAaX MPOU3BEICHUS BEKTOPa HA YHCIIO, O CBA3U
KOOpJIWHAT B MeX]ly KOOpJUHATAMH BEKTOPa U KOOPAMHATAMH €TO KOHIIA M Havana;
MPOCTPAHCTBE. BBIBOJMTH M MCTIOJNB30BaTh PU pelIeHUH 3a1a4 (popMyIIbl KOOpIUHAT
Koopnunats! BekTopa. CepeArHBI OTPE3Ka, AJIMHBI BEKTOPA U PACCTOSIHUS MEKAY IBYMS
CBsI3b MEXIY TOYKaMHU; BEIBOAUTH YpaBHEHHE Cephl JaHHOTO paanyca ¢ HEHTPOM B
KOOpIMHATaMH BEKTOPOB JAHHOW TOYKE.
Y KOOPAMHATAMU TOYEK. OOBACHATH, KaK OIPEAEISIETCS YToJl MEXIY BEKTOPaMH;
[Ipocreiimue 3anaun B (hopMynHpOBaTh ONpeesIeHHE CKAISIPHOTO IIPOU3BEIEHHS BEKTOPOB;
KOOpIWHATax. (hopMynHpOBaTh U I0Ka3bIBATh YTBEPKICHHUS O €T0 CBOWCTBAX;
YpaBHeHUE cepsl. 6 OOBSICHATh, KaK BEIYMCIUTD YTOJI MEXIY ABYMsI IPSAMBIMH, & TAK)KE YOI
CkaasipHoe MEXy OPSMOH U INIOCKOCTHIO, HCTIONB3YsI BEIPAXKEHUE CKAJSIPHOTO
Npou3Be/ieHNe BEKTOPOB. MPOM3BEICHHS BEKTOPOB Yepe3 UX KOOPAWHATHI;, BEIBOJAUTH YpaBHEHHE
Yron Mexay BeKTOpaMHu. IUIOCKOCTH, TIPOXOISIIEH Yepe3 NaHHYIO TOUKY U IEpICHINKYISPHOH K
CkasnsipHO€ IpOU3BEICHNE JAaHHOMY BEKTOPY, 1 (hOPMYILy pacCTOSIHUS OT TOYKHU JI0 IUIOCKOCTH;
BEKTOPOB. IIPUMEHSTh BEKTOPHO-KOOPAUHATHBIN METOJ IIPH
Beruncnenue yrios peLIeHUN TEOMETPUUECKUX 3a1ay.
MEXIY NPSMBIMH U OOBACHATH, YTO TAKOE 0TOOPAKEHKE MPOCTPAHCTBA HA ce0s U B
IUIOCKOCTSIMH. KaKOM CJIy4ae OHO Ha3bIBaCTCS
YpaBHEHHE TIOCKOCTH. JBIKEHHEM TPOCTPAHCTBA; O0BACHIT, YTO TAKOE
JBU:KeHHeE. 5 LEHTpaJbHasi CAMMETPUS, OCEBasi CAMMETPHSI, 3epKalibHAasi CAMMETPUS U
LeHTpanbHasi CHMMETPUSL. napajielbHbIA IEPeHoc,
OceBast CHMMETpHSL. 00OCHOBBIBATH YTBEPKICHHS O TOM, YTO 3TH OTOOpaKEHUS
3epKaanaﬂ CUMMETpHA. MIPpOCTPaHCTBA Ha 0665[ SABIIAKOTCA IBUXCHHUAMU, O6’L$ICH$1TB, YTO TaKO€
[NapannensHBIH IEpEHOC. LEHTpaJbHOE To700ue (TOMOTETHs ) U TipeoOpa3oBaHue TO00uS,
[MpeobpaszoBanue KaK ¢ TIOMOIIBIO TPe0o0pa3oBaHus MOA00Us BBOJUTCS MTOHITHE
noo0usl. MoJIOOHBIX GUTYP B IPOCTPAHCTBE;
KontponsHas padora Ne 3 1 MIPUMEHATH ABIKEHUS U PE00pa30BaHus OAOOUS MIPH PEIICHUN
3auét Ne 3 1 T€OMETPUYECKUX 3a7a4.
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Y4eOHO0 — MeTOANYECKOE 1 MAaTEePHATbHO-TEXHHYECKOoe o0ecrevyeHue.
OcHarmienue mnporecca 00yueHHs MaTeMaTuKe obOecreunBaeTcs OMOMMOTEYHBIM (HOHIAOM, MEYATHBIMHU

nocoOMsAMH, a Takke WH(OPMAIMOHHO-KOMMYHUKATHBHBIMU CPEJICTBAMH, YKPAHHO-3BYKOBBIMH MOCOOUSAMU,
TEXHUYECKUMHU CPEACTBAMU O0YUCHUSI, yUeOHO-TIPAKTHIECKUM U y4eOHO- Ta0OpaTOPHBIM 000PY/TIOBAHUEM.
Y4eOH0-MeToANMYeCKUIT KOMILJIEKC:

1.

2.

Mopakosud A. I'. Anrebpa u Hauana maremaruyeckoro aHaiuza. 10 kmacc. B 2 4. Y. 1. YueGHuk st
00111e00pa30BaTeNIbHBIX YUpexxIeHUH (mpoduibHbIi ypoBeHs). - M.: Muemo3uHa, 2020.

Mopakosud A. I'. Anrebpa u Hayana matemaruueckoro ananuza. 10 xmace. B 2 u. Y. 2. 3agaunuk g
o011eo0pa3oBaTeabHbIX YupexaeHui (mpoduiabHbINA ypoBeHb). - M.: Muemosuna, 2020.

Aranacsn JI.C., byryzo B.®. Kamomnes C.b. u gp. Teomerpus, 10-11. VYueOnuk s
001eobpazoBaTeNbHBIX yupexaenuii.- M.: [Ipocsemenne, 2019.

Mopnakosud A. I'. Anre6pa u Hauana maremarudeckoro aHanusa. 11 xmace. B 2 u. U. 1. YyeOuuk ans
0011e00pa3oBaTeNbHBIX Yupexkaenuii - M.: Muaemosuna, 2020.

Mopnakosud A. I'. Anrebpa u Hayana mMaTemaruueckoro ananusa. 11 xmace. B 2 u. U. 2. 3agaunuk s
00111e00pa3oBaTeNbHBIX YUpekaeHuii . - M.: Maemo3una, 2020.

Cnmcox aureparypsl VISl YYUTEJIS:



8.
9.

10.
11.
12.

Anrebpa W Hauvajga aHanmm3a: MeToaudeckoe mocobue it yuutens / A. I'. MopakoBud. — M:
Mmuemosuna, 2013

I'eometpus. Iloypounsie mnansl no yueOHuky JI. C. Atanacsna, B. @. byry3osa, C. b. Kagomuesa u
ap./T". Y. KoBanesa-Bonrorpan: Yuutens,2019

['eometpus. 7-11 kmacchl: pa3BepHYTOE TEMaTUYECKOE IUIAHWPOBaHWE. ba3oBbIi M MPOQUIILHEINA
ypoBenb. JInnus JI. C. Atanacsna/ aBt.-cocT. T. A. CanoBa.-Boarorpan: Yuurensb

Junaktuueckre Marepuaibl 1Mo anrebpe um HadanaM aHanm3a g 10 kmacca / b, M. Uenes, C. M,
Caaksn, C. W. lIBapudypa.- M.: IIpoceemenne, 2013

Hunaktuueckue Mmarepuaisl mo reomerpun it 10 kinacca/ b. I'. 3uB-M.: [Ipoceemenne,2013
Paboune mporpammsl mo anredpe W HavanaM maTematudeckoro anammsa: 10-11 kmacewl/ cocrt. I'. U.
MacnakoBa.- M: BAKO, 2012

COopHHK HOPMAaTHBHBIX JOKyMEHTOB. Marematuka./ coct. J. [[. [uempos, A. I'. ApkaabeB.-M.:
Hpoda, 2007

CamocrosrtenbHbie paboTel Mo reomerpun it 10 k1. / M.A.Muenckas - M.: IIpocserenue, 2019
CamocrositenbHblie padoThl 110 reomerpun st 11 kit / M.A . Nuenckas - M.: IIpocsemienue, 2019
Konrpomsnsie padbotsl 1o reomerpuu s 10-11 ki, / M.A.Muenckas - M.: [Ipocsemenwue, 2019
CnpaBounuk yuurens marematuku./ H. A. Kum -Bonrorpaa: Yuurens, 2012.

KoBanesa I'. . I'eomerpus. 11 knacc: nmoypoussle 1uianbl no yueOHuky JI. C. ArtanacsHa u Aap.-
Bonrorpaa: Yuurens, 2019

Cnucok 1Jis1 y4almmxces:

®.®. Jlsicenko Marematuka EI'D —2024. Y4eOHO-TpeHHpPOBOUYHBIC TeCThl. — PocroB-Ha-/[oHy:
Jleruosn;

N.B.Amenko Marematuka EI'D —2024. TumnoBble »K3aMeHallMOHHbIE BapuaHThl. — [IpodunbHbIii
ypoBenb. — ®UITN: HanmonansHoe ob6pa3zoBaHue;

N.B.Sflmenko Marematuka EI'D —2024. TunoBbie SK3aMeHAllMOHHBIE BapHaHTh. — ba3oBbIi
ypoBenb. — ®UIIN: HanmonanbHoe 06pa3zoBaHue.

HNupopmannoHHbIe cpeacTBa
1. Komnekuus menuapecypcoB, 3J€KTPOHHbIE 0a3bl TaHHBIX.
2. DnexkTpoHHbIe 00pa30BaTeNIbHBIE PECYPCHI:

http://www.edu.ru - ®enepanbHbiii moptan Poccuiickoe o0pa3oBaHue
http://www.school.edu.ru - Poccuiickuii 001ieo0pa3oBaTebHbIN MOpTA
www.1september.ru - Bce mpuioxeHus K razere «1ceHTsIOps»
http://school-collection.edu.ru — enunas koyuteKiHs H(POBBIX 00pPa30BATEIBLHBIX PECYPCOB
http://vschool.km.ru Bupryanbhas mkona Kupumna u Medoust
http://mat-game.narod.ru/ mMaremarudyeckas THMHACTHAKA

http://mathc.chat.ru/ mMarematndeckuii KajJeUI0CKOI

http://www.kokch.kts.ru/cdo/ tectuposanue online (5—11-¢ kacchr)
http://teacyer.fio.ru nemaroruueckast MacTepckas, ypoku B IHTepHeTe
http://www.edu.secna.ru/main/ HoBbIe TEXHOJIOTHH B 00pa30BaHUH
http://www.uic.ssu.samara.ru/nauka/ myreBoaurtensb «B Mupe HayKu» [UIs IIKOJbHUKOB
http://www.videouroki.net Bugeoypoku npe3eHTaIum K ypokam

http://present.griban.ru npesenramnuu K ypokam

http://nsportal.ru conuanbHas ceTb paOOTHHKOB 0OPa30BaHUSI

http://pedsovet.su pa3paboTku ypoKoB, Ipe3eHTAUH, METOAMYECKUE MaTepUaIbl
http://www.uchportal.ru pa3paboTku ypokoB, Ipe3eHTaluH, METOMYECKUE MaTepUaIbl
http://metodisty.ru pa3paboTku ypoKOB, IPE3EHTAIIHH, METOINIECKHE MaTEPHAIIBI
http://www.rustest.ru ¢enepanbHblii IEHTP TECTUPOBAHHS

https://resh.edu.ru poccuiickas 3JIeKTpOHHAs IIKOJIA

http://www.school.edu.ru poccuiickuii 0011e00pa3oBaTeIbHBIH TOPTAT
http://ege.edu.ru mopran HHGOPMAITHOHHON MOAAEPKKHA EIUHOTrO rocy1apCcTBEHHOTO SK3aMeHa
https://ege.sdamgia.ru caiit moarotoBku k sx3amenam «Caam I'HA: pemry ET'D»



http://www.edu.ru/
http://www.school.edu.ru/
http://www.1september.ru/
http://school-collection.edu.ru/
http://vschool.km.ru/
http://mat-game.narod.ru/
http://mathc.chat.ru/
http://www.kokch.kts.ru/cdo/
http://teacyer.fio.ru/
http://www.edu.secna.ru/main/
http://www.uic.ssu.samara.ru/nauka/
http://www.videouroki.net/
http://present.griban.ru/
http://nsportal.ru/
http://pedsovet.su/
http://www.uchportal.ru/
http://metodisty.ru/
http://www.rustest.ru/
https://resh.edu.ru/
http://www.school.edu.ru/
http://ege.edu.ru/
https://ege.sdamgia.ru/

o  https://sites.google.com/site/pmckyrs/povysenie-kvalifikacii/matematika KT B o6pasoBanmu
o http://alexlarin.net caiitT moaroToBKM K 3K3amMeHaM AJiekcanapa JlapuHa
JKPaHHO-3BYKOBbBIE MOCOOUS
BuneodgmisMer 00 HCTOPUH Pa3BUTHS MaTEMATHKH, MATEMATHIECKAX METOJIOB, BUJIEO YPOKH.
TexHuveckue cpeacTBa 00y4UeHust
1. Kowmmsrotep.
2. TlpoekTtop..
Y4yeOHO-IpakTHYeCKOe U Y1eOHO-/1a00paTOpHOE 000py/I0BaHUe
1. Jlocka MarHUTHasl.
2. KommuekT uepTéXHBIX HHCTPYMEHTOB (KITACCHBIX U Pa3IaTOYHBIX ).
3. KoMmuiekrsl IJTAHUMETPUYCCKUX U CTCPCOMETPHUUCCKUX TCII (ILGMOHCTpaI_II/IOHHI:IX n pa3zLaT0qux).



https://sites.google.com/site/pmckyrs/povysenie-kvalifikacii/matematika
http://alexlarin.net/

