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CocraBurenu:
Xabubymnuna ['.M., Munneranuesa M.P.

Crartyc 10KyMeHTa
[Iporpamma yuebHoro kypca «Marematukay» st 10-11 kinaccoB cocrapiiena Ha ocHoBe OOIT OO0 MBOYVY «COIII cena Capibi»

CTPYKTYPA IOKYMEHTA

1. IlosicHuTENBHAS 3aIIMCKa

[1nanupyemble pe3ynbTaThl OCBOEHHS Kypca
* JIuyHOCTHBIE, METANIPEIMETHBIE U PEAMETHBIE PE3YJIbTaThl OCBOCHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl
* Ilnanupyemsbie pe3yabTaThl U3y4€HUS MaTeMaTUKN B OCHOBHOM ILIKOJIE

2. ConepxaHue Kypca MaTEMaTUKH

3. Temarnueckoe MIaHUPOBAHUE MPOTPAMMBI

IMosicuuTenbHAaA 3aIUCKA

CoBpeMeHHbIE TEHJCHIMH [0 MOJEPHU3ALNUU CPEJHEro oOpa30BaHMs HaIlpaBJIEHbl Ha CO3JaHME B CTapUIMX KjaccaxX pasinyHbIX npoduiei. Takue
npeoOpa3oBaHusl TUKTYIOTCS B MEPBYIO OYepelb COLMAIbHBIM 3aKa30M OOIIECTBA, KOTOPBIM CTaBUT Mepel LIKOJION 3ajady: JaTh ydalleMycs MOJHOe
cpemHee oOpazoBaHME M TOMOYb €My B TpodeccMoHaTbHOM BbhIOOpe. Kpome TOro oCHOBHOM 3ajmadeil Kypca anreOpbl sIBISETCS HEO0OXOIUMOCTh
o0ecreynTh MPOYHOE U CO3HATEIbHOE OBJIAJICHHE YYALIUMHUCS CUCTEMOM MAaTeMaTH4YeCKHX 3HAHUW U YMEHMH, HEOOXOIMMBIX B MOBCEIHEBHON U3HU B
COBPEMEHHOM OOIIECTBE, AOCTATOYHBIX JJI U3YYEHUSI CMEXKHBIX TUCIUIUIMH U MPOJODKEHUsS 00pa3oBaHMs. DTOT Kypc MpeAHa3HaueH JUIsl ydariuxcs,
BbIOpaBIIUX sl ce0s Te oOjacTu MAEsTeNbHOCTH, B KOTOPBIX MaTeMaThKa HUIpaeT poJib ammapara, CHeluUYecKoro CpeacTBa Ul HU3YYCHHS
3aKOHOMEPHOCTEH OKpysKarolero Mupa. B paMmkax 3Toro kypca coxpansercsi TpaAuLIMOHHOE JIeJIeHHEe Ha JIBa MpeAMeTa — «Anredpa U Havana aHalu3a» u
« 'eometpusi».

PaGouas nporpamma paspaboTaHa Ha OCHOBE:
1. Maremaruka: Anrebpa U Hadajga MaTeMaTHYECKOTO aHallM3a, reoMeTpus. AJredpa u Havaja MatemaTudeckoro anaamusa 10 - 11 kmacc. B aByx
gactax. Yacts 1. Yuebnuk a1 oOiieo0pa3oBarenbHbIX opranusanuu (6a3oBbiit ypoBenb)/ A. I'. Mopnakosuy, - M.: Muaemosuna,. 2020- 448c.
2. Maremartuka: Anre6pa ¥ Hayajia MaTeMaTHUYECKOTO aHajiu3a, reoMeTpus. Ajredépa M Hayajia mareMatudeckoro ananmsa.l0 - 11 kmacc. B aByx
gacTax. Yacte 2. YueOHHK (IpaKTHuYecKas 4acTh) AJisi 00mieoOpazoBaTenbHbIX opranuszanun(6a3ossiii ypoBenb)/ A. I'. MopakoBuy, - M.: MHemo3uHa,
2020-271c.
3. Maremaruka: AnreOpa 1 Hayaja MaTeMaTHYeCKOTo aHanu3a, reometpus.I'eomerpusl0 - 11 kmacc. Yueb. mig obuieoOpa3zoBar. opraHuzaiuu: 6a30Bbli
u yriy6n. yposuu/ [JI.C. Atanacsia u jp.], - M.: IIpocsemenne,. 2020. - 287c.
4. JI. A. AnekcanapoBa. AnreOpa u Hauasna Mmaremaruyeckoro aHanusa. 10, 11 kimacesl. CamocTosTensHblie paboTsl / Ilog.pen. A. I'. Mopakosuua



Mecrto yueoHoro npeamera B ®@egepaaibHOM 0a3MCHOM YU4eOHOM
(oOpa3oBaTeIbHOM) IJIAHE.
Cornacho yue6HOMY many MBOY «COIII cena Capibl» Ha u3ydeHue ydeOHOTo npeamera «Mamemamuxa: aneedpa u HA4ana Mamemamuieckoeo
ananuza, eeomempusiy 10-11 knaccel (bazoswiii yposens) OTBOIUTCS 10 5 wacoB B Henenmo ( 35 yueOHbie Henenu B 10 xiracce, 34 B 11 kimacce)380 gacos (6
yacoB B Heeno 10 kimace, 5 yacoB B Henento 1 1kmace)

[Ipeamer Kiace Hroro
10 kacc 11 xnacc

MaremaTuka: anrebpa u Havana | 210 (140+70) 204 (136+68) 405

MaTeMaTH4YeCKOro aHaiu3a,

reoMeTpusi (6a30BbI YPOBEHB)

IlinannpyeMsblie pe3yibTaThbl OCBOCHHUS Y4eOHOI0 NpeaMera
[IporpaMma no3BoJieT J0OMBATHCS CAEAYIOIINX PE3YIbTATOB OCBOCHHSI 00pa30BaTeIbHON MPOTrpaMMbl CpeTHEro 0011ero oOpa3oBaHus:
JIMYHOCTHBIE:

V 8bINYCKHUKA 0YOYmM chopmMuposanbvl:

1) OTBETCTBEHHOE OTHOILIEHUE K YYCHHUIO;

2) TOTOBHOCTh M CITOCOOHOCTh OOYJAIOIINXCSI K CAMOPA3BUTHIO M CAMOOOPa30BaHUIO HA OCHOBE MOTHUBAIIMU K OOYUCHHIO U TTO3HAHUIO;

3) ymeHue SCHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIIM B YCTHOM U MUCbMEHHON pedH, MOHUMATh CMBICI MIOCTaBJICHHOMN 3a/1a4l, BHICTPAUBATh
apryMeHTalI0, TPUBOIUTH PUMEPHI U KOHTPIPUMEPHI;

4) HayaJlbHbIC HABBIKU aJaNTalliy B AMHAMUYHO U3MEHSIOIIEMCS MUPE;

5) sKojormyeckas KyJabTypa: IEHHOCTHOE OTHOILIEHHE K MPUPOAHOMY MHPY, TOTOBHOCTH CII€ZIOBaTh HOPMaM MPHUPOJOOXPAHHOTO, 3/I0POBBE
cOeperaroiero nNoBeICHUS;

6) hopMupoBaHHE CITIOCOOHOCTH K IMOLIMOHAILHOMY BOCIPUSATUIO MaTEMaTUUECKUX 0OBEKTOB, 3a/1a4, PEeIIeHUil, pacCyXIeHU;

7) yMeHHEe KOHTPOJIHPOBATh MPOLIECC U Pe3yNbTaT yueOHOM MaTeMaTHYeCKOM JesITeNbHOCTH;

Buinyckuux nonyuum 603modxcHocms 01 popmuposaHus:

1) IICPBOHAYAIBHBIC ITPCACTABICHHUA O MaTeMaTHUYECKOM HAYKE KakK C(bepe YyeJIOBEUYECKOH JACATCIIBHOCTH, 00 sramax eé Pa3BUTHA, O e€ 3HAUMMOCTHU
UL pa3BUTHUS HUBUIIA3ALINN,

2) KOMMYHUKAaTUBHAA KOMIICTCHTHOCTb B O6I_I_ICHI/II/I U COTPYAHHUYCCTBC CO CBCPCTHUKAMHU B O6p8.30B8.T€J'IBHOfI, y‘le6HO-I/ICCJ'IeI[OBaTeJ'H>CKOI\/’I,
TBOpquKOﬁ " JPpYyrux BUAaX ACATCIbHOCTH,

3) KPUTHYHOCTH MBIIJIICHUSA, YMCHUC PACTIO3HABATDH JIOTUYCCKU HCKOPPCKTHBIC BLICKA3bIBAHNSA, OTJINYATh TUIIOTE3Y OT (baKTa;

4) KpCaTUBHOCTb MBINIJICHUA, UHUIUATUBLI, HAXOAYUBOCTHU, AKTUBHOCTHU ITPU PCIICHHUU WUJIN NOKA3ATCIILCTBC TCOMCTPUYICCKUX 3aJ1a4;




MeTanpeaMeTHbIe:
pezyniamugnble
Buinycknux nayuumcs:
1) dbopmynupoBath U ynep:KuBaTh y4eOHYIO 3a1a4y;
2) BBIOMpATH ICHCTBHSI B COOTBETCTBUH C TIOCTABJICHHOW 3a/aueii M yCIOBHAMU €€ peai3alny;
3) mIaHupoBaTh MYTU JOCTUKEHUS 1ieJiel, 0CO3HAHHO BbIOMpaTh Hanbosee 3(ppeKTUBHBIE CIIOCOOBI pelieH s yueOHBIX U I03HABATEIbHBIX 33/1a4;
4)npeaBUAETh YPOBEHb YCBOCHUS 3HAHU, €r0 BPEMEHHBIX XapaKTEPUCTHUK;
5) cOCTaBIATH IIJIAH U MOCEA0BATEIBHOCTD JIEHCTBUIA;
6) OCyILECTBIATh KOHTPOJIb 10 00pa3ily U BHOCUTh HEOOXOIMMbIE KOPPEKTHUBHI;
7) agekBaTHO OLIEHUBATh MPABUIBHOCTh WJIM OIIMOOYHOCTh BBINOJIHEHUS y4eOHOU 3a/1aul, €€ 00bEKTUBHYIO TPYJHOCTh U COOCTBEHHbBIE
BO3MOYKHOCTH €€ pELICHHUS;
8) cinuaTh crocol ASWCTBUS U €r0 Pe3yNbTaT C 33JaHHBIM 3TAJIOHOM C 1I€JIbI0 OOHAPYKEHUS OTKJIOHEHUH M OTJIMYHUM OT 3TajoHa;
Buinycknux nonyuum 803MONCHOCIb HAYYUMbCL:
1) onpenensars Mociea0BaTeIbHOCTh IPOMEXKYTOUHBIX 11eJIeH M COOTBETCTBYIOIIMX UM JIEHCTBUN C Y4ETOM KOHEUHOTO pe3ysbTara;
2) npeaBUAETh BO3MOXKHOCTHU MOTy4€HHs] KOHKPETHOTO pe3ysbTaTa IpU PELICHUH 3a/1a4;
3) oCymIeCTBISATh KOHCTATUPYIOIIUI U TPOTHO3UPYIOIIUNA KOHTPOJIb 1O PE3YJAbTATY | MO CIIOCO0Y ICHCTBUS;
4) BeLIENIATE U (POPMYIMPOBATH TO, YTO YCBOEHO U, YTO HY’KHO YCBOUTH, ONPEAEIATH KAaUeCTBO U YPOBEHb YCBOEHHUS;
5) KOHLEHTPUPOBATh BOJIO JJISl IPEOJIOIEHNUS HHTEIUIEKTYalbHbIX 3aTPYIHEHUN U QU3NYECKUX MPENATCTBHIH;

Iloznaseamenvnote

Buinyckuux nayuumes:

1) caMOCTOSTENBHO BBIACHATH U (POPMYIUPOBATH MO3HABATEIBHYIO 11€JIb;

2) UCIOJIb30BATh PA3IMYHbIEC MTPUEMBI PELICHUS TEOMETPHUECKHX 3aay;

3) IpUMEHSTH MPaBUJIA U MOJIb30BATHCS MHCTPYKIHUSIMU U OCBOCHHBIMH 3aKOHOMEPHOCTSIMU;

4) OCYIIECTBISATH CMBICIIOBOE YTCHUE;

5) co3maBath, IPUMEHATH U MPe0OPa30BBIBATH 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA, MOJIEIIN U CXEMBI [T PEIIeHUs 3a1a4;

6) caMOCTOSITEIbHO CTaBUTH LIEJIH, BEHIOMPATh U CO3/aBaTh aJTOPUTMBI JJISl pelIeHHs yueOHbIX MaTeMaTHYECKUX MPOoOIeM;

7) NOHUMATH CYLTHOCTh aJITOPUTMUYECKUX MIPEANUCAHUN U YMETh IEHCTBOBATh B COOTBETCTBUHU C MPEIJIOKEHHBIM allTOPUTMOM;

8) MOHMMAaTh U UCIOJB30BaTh MAaTEMAaTHUECKHE CPEICTBA HATNIATHOCTH (PUCYHKH, YEPTEKU, CXEMBI U Jp.) U WIITIOCTPAllUU, HHTEPIIPETalnH,
apryMeHTaIllu;

9) HaXOAUTh B PA3NUYHBIX UCTOYHUKAX MH(OPMAIIKIO, HEOOXOAUMYIO IJIsl PEIICHUS MaTeMaTHYeCKUX MpoOsieM, U MPEICTABIATh €€ B MOHATHOU
(dbopMe; MPUHUMATD PEIICHUE B YCIOBHIX HEMOTHON U M30BITOUYHOM, TOUHOU U BEPOSITHOCTHON MH(OPMAITIH;
Buinyckuux nonyuum 603mMoACHOCb HAYUUMBCA:

1) ycranaBnuBaTh NMPUYUHHO-CIEACTBEHHBIE CBS3H;, CTPOHTH JIOTUYECKHE PACCYXKACHHs, YMO3AKIIOUCHUs (MHIYKTHBHBIC, NEAYKTHUBHBIE H TIO
AHAJIOTHH) U BBIBOJIBL;



2) dopmupoBarh y4eOHYIO U OOIICTIOIH30BATEILCKYI0 KOMIIETEHTHOCTH B OOJACTH WMCHOJIB30BaHUS WH(DOPMAIMOHHO-KOMMYHHKAITHOHHBIX
texHosnoruilt (MKT-komnereHTHOCTH);

3) BUJIETh MAaTEMAaTUYECKYIO 3a/1a4y B APYTUX TUCLHUIUIMHAX, B OKPYXKaIOIIEeH KU3HY;

4) BBIIBUTATh TUTIOTE3bI NIPH PEILICHUH YYEOHBIX 33124 U TOHUMATh HE0OXO0AUMOCTh UX IPOBEPKH;

5) IIaHUPOBATh U OCYILECTBIATh AEATEIbHOCTD, HAPABICHHYIO HA PELICHHUE 3a/1a4 MCCIIE0BATEILCKOTO XapaKTepa;

6) BeIOMpaATh HanboIIee palOHAIBHBIE U ((EKTHBHBIE CIIOCOOBI PEIICHNUS 33134,

7) u"TEepHpeTUpOoBaTh UHMGOPMAIHU (CTPYKTYPUPOBATh, IEPEBOJAUTH CIUIOIIHOW TEKCT B TAOIHILy, MPE3EHTOBATh MOJIYYCHHYI0 MH(OpPMAIUIO, B
ToM uucie ¢ nomouibro UKT);

8) onieHuBaTh HHPOPMALIUIO (KpUTHUECKAs OLICHKA, OIICHKA JJOCTOBEPHOCTH);

9) ycraHaBiIMBaTh NPUYMHHO-CIIEICTBEHHBIE CBSA3H, BHICTPAUBATh PacCyXKJI€HUS, 00001eHNS;

Kommynuxamuenuvie
Buinycknux nayuumcsi:
1) opranu3oBbIBaTh yueOHOE COTPYAHUYECTBO M COBMECTHYIO NESATENBHOCTh C YYUTENEM W CBEPCTHUKAMH: OINpPEAENATh LENH, paclpeaeisaTh
(GYHKIMH U POJIU YYaCTHUKOB;
2) B3aUMOJIEHCTBOBATh M HAXOIUTh OOIIKE CIIOCOObI paboThl; paboTaTh B TPYIIE: HAXOAUTh O0IIee pellIeHUe U pa3pemiaTb KOH(IMKTE HA OCHOBE
COTJIaCOBAHUS MO3UIMM U y4€Ta HHTEPECOB; CIyIIaTh MapTHEPa; GOPMyIUPOBaTh, APryMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;
3) mpOrHo3upoBaTh BOSHUKHOBEHHE KOH(MIMKTOB MPU HAIMYUU PA3HBIX TOUEK 3PCHUS;
4) paspermiats KOHQIMKTH HA OCHOBE y4€Ta HHTEPECOB U MO3ULMI BCEX YUACTHUKOB;
5) KOOPAMHUPOBATH ¥ IPUHUMATh PA3JINYHBIE TO3UIIUU BO B3aUMOICHCTBUH;
6) apryMeHTHpPOBaTh CBOIO MO3MLHUIO MU KOOPAMHUPOBATH €€ C MO3ULUAMH NapTHEPOB B COTPYJHHUYECTBE IPHU BBIPAOOTKE OOLIEro pELIeHUs B
COBMECTHOMU JIEATEILHOCTH.
Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCA:
NpeAMeTHbIE:
Buinycknux nayuumcs:
1) paGoTaTh ¢ MareMaTHYeCKUM TEKCTOM (CTPYKTypUpOBaHHE, U3BJICUEHHUE HEOOXOAUMOM MH(OPMAIMK),TOYHO U IPAMOTHO BBIPAXKaTh CBOM
MBICIIM B YCTHOM M NHMCBMEHHON pEYM, NMPUMEHSIS MAaTeMaTHYECKyIH0 TEPMUHOJIOTHUI0 M CHUMBOJIMKY, HUCIOJb30BaTh pa3IMYHbIC SI3bIKM MaTEeMaTHUKU
(croBecHBIN, CUMBOJIMYECKUH, Tpaduueckuii), 000CHOBBIBATh CY)KJCHUS, IPOBOIUTH KJIACCU(DUKALIUIO;
2) BnasieTb 0a30BbIM MOHATUHHBIM allapaToM: UMETh MPeJICTaBlIeHHEe 00 OCHOBHBIX F€OMETPUUECKUX(UTYpax, UX CBOHCTBAX;
3) BBINOJIHATH adredpanyeckue npeodopa3zoBaHus U MPUMEHATh UX [Vl pelIeHUs y4eOHbIX 3a/1a4;
4) nonap30BaThCs U3yYEHHBIMU MaTEeMaTHUYECKUMU (hopMyIamu;
5) caMoCTOATENHHO NPUOOPETATh U IPUMEHSTh 3HAHUS B PA3IMYHBIX CUTYalUX JUIS PEIICHUs HECTOKHBIXITPAKTUYECKHX 3a/1a4, B TOM YHCIIE ¢
UCIOJIb30BAHUEM NPH HEOOXOAUMOCTH CIIPABOYHBIX MaTEPHUAJIOB, KAIbKYJIATOPA U KOMIIBIOTEPA;
6) MOJIB30BATHCS MPEAMETHBIM YKa3aTeJeM SHUUKIONEANN U CIPABOYHUKOB JUIsl HAX0XKI€HHUs HH(OpMalnu;
Buinycknux nonyuum 603mModicHoCmb HAYUUMbCA:
1) BeIMONHATH anreOpanyeckue NMpeoOpa3oBaHUS U MPUMEHATh UX Ul pelleHus yuyeOHBIX MaTeMaTH4YecKHX3aJay M 3a7ad, BO3HUKAIOIIUX B
CMEXHBIX YUeOHBIX MpeMeTax;
2) UpUMEHSATh M3y4YEHHbIE TOHATHS, PE3yNbTaTbl MU METOJAbl MpPU PEIICHUH 3ajJad M3 Pa3IMYHbIX pa3JeIOBKypca, B TOM YHUCIE 3ajad, He
CBOJSILIMXCS K HETTOCPEICTBEHHOMY IIPUMEHEHUIO U3BECTHBIX AITOPUTMOB;



3) caMOCTOSTENIBHO JEHCTBOBAaTh B CHUTYAIlMM HEONPEACIEHHOCTH MPU PEUICHUM aKTyalbHBIX JJIS HUX MPoOJieM, a TakkKe CaMOCTOATEIbHO
HMHTEPIIPETUPOBATH PE3YJIbTATHI PELICHUS 331a4 C Y4€TOM OrPaHUYEHUM, CBSI3aHHBIX C peaJlbHBIMU CBOMCTBAMHU PACCMATPUBAEMBIX IIPOLIECCOB U SBJIICHUA.

MaremaTuka: anre6pa 1 HavdaJla MaTEMaTUYCCKOro aHaJIn3a, reOMCTpUsd

ba3oBblii ypoBeHb
«IIpob6eMHO-(PYHKIMOHAJIbHBIE Pe3yJIbTaThD)

Paznen |. BoinyCKHUK HAy4YuTCS I11. BINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCHA
Mean JI1s1 UcTIoNTb30BaHMS B TIOBCETHEBHOM KU3HU U 00CCIICUSHUS s pazeumus MolulieHus:, UCNOIL30BAHUS 8 NOBCEOHEBHO
OCBOCHHUS BO3MO>KHOCTH YCIICIITHOTO MPOI0HKEHHS 00pa30BaHuUs 110 JICUZHU
npeaMera CHEIUATILHOCTSIM, HE CBSI3aHHBIM C MPUKIIATHBIM HCIIOJIB30BAHUEM | U 0OeCneyeHUst 03MOHNCHOCIU YCHEUHO20 NPOOOIHCEHUS

MaTEMaTUKA 00pazo08anusi N0 CHEYUAIbHOCMAM, He CBA3AHHBIM C NPUKIIAOHBIM

UCNONBL30B8AHUEM MAMEMAMUKU
TpedoBanus K pe3yjbTaram

Inemenmol — OmnepupoBath Ha 6a30BOM ypOBHe1 MOHATHUSAMM . KOHEYHOE - Onepupoeamb2 NOHAMUAMU. KOHEUHOE MHOMCECMBO,
meopuu MHOXECTBO, 3JIEMEHT MHOXKECTBA, IO MHOXECTBO, NIeMeHM MHONCECMEd, NOOMHONCECMBO, NepeceyeHue u
MHOICEecCme nepeceveHre U 00beMHEHNE MHOXKECTB, YHCIIOBBIC 00beOUHeHUEe MHONCECME, YUCTO8ble MHONCECMEA HA
u MHO>KECTBA Ha KOOPJIMHATHOM MPSIMOM, OTPE30K, UHTEPBAI; KOOPOUHAMHOU NPAMOU, OMPe30K, UHMEePBA, NOJIYUHMEPSAI,
mamemamuud | — OIIEpHUpOBaTh Ha 0a30BOM YPOBHE NOHATUIMU: YTBCPKACHUE, npomMesNCymoxK ¢ 8bIKOJI0OMOU moukoﬁ, epaqbultecme
ecKoiul OTPHLIAHUE YTBCPXKACHU S, HCTUHHBIC U JIOKHBIC YTBECPXKIACHUSA, npe()cmaefzenue MHOIHCEecme Ha KOOpOuHClI’I’lHOIZ niockocmu,
J10cUKuU IIPUYMHA, CJIEACTBUE, YACTHBIN Cilydail OOLIEro yTBEep K ICHHUS, —  Onepuposamsv NOHAMUAMU: YMEEpAHCOeHUe, OMPUyaHue

KOHTPIIpUMED;

— HaxoJUTh NepecedeHre U 00beAMHEHNE ABYX MHOXKECTB,
MIPe/ICTaBICHHBIX IPaQUUECKy Ha YUCIOBOU IPSIMO;

— CTPOMTH HA YUCJIOBOU MPSAMOM NOJIMHOXKECTBO YUCIOBOTO
MHOYECTBA, 3a/IaHHOE IPOCTEUIINMHU YCIOBUSIMU;

— pacmo3HaBaTh JIOKHBIE YTBEPKICHHUS, OIIMOKU B
paccykIeHUsX, B TOM YHCJIE C UCIIOJIb30BAHUEM
KOHTPIIPUMEPOB.

B noeceonesnoti sxcuznu u npu usyuenuu opy2ux npeomemos:

— UCIOJIb30BaTh YUCIOBbIE MHOKECTBA HA KOOPAMHATHOU
MPSIMOM JUISl ONTMCAHUSI peabHBIX MTPOLIECCOB U SIBJICHUI;
MIPOBOJIUTH JIOTHUECKHE PACCYKJICHUSI B CUTYalIUSIX

YMBePAHCOeHUsl, UCIUHHbBLE U JIONHCHbBLE YINBEPIHCOCHUS,
npUYUHa, creocmesue, YacCmHulil CLyuall 0oujeco
ymeepaicoenus, KOHmpnpumep,

—  npoeepsmb NPUHAOLEHCHOCb JJIeMEHMA MHONCECMBY;

—  HaxoOoumbv nepeceverue u 006veOUHeHue MHONCECMS, 8 MOM
yucie npedcmasiienHblX epaguyecky Ha YUcio8ol npsmoil u
Ha KOOPOUHAMHOU NIOCKOCHU,

—  nposooums 00Ka3amenbHvie paccylcoeHus 0 000CHO8AHUS
UCTUHHOCMU YMEEPIHCOCHULL.

B nosceonesnoil scuznu u npu uzyueHuu Opyeux npeomemos.

—  UCNOIB308AMb YUCLOBbLE MHONCECMBA HA KOOPOUHAMHOU
NPSAMOU U HA KOOPOUHAMHOU NIAOCKOCIMU O ONUCAHUSL

13,I[GCL " AaJiee:PacClio3HaBaTb KOHKPETHBIC ITPUMEPhBI O6HII/IX IIOHSITHH 110 XAPAKTCPHBIM IMMPU3HAKAM, BBIIIOJIHATH L[Cf/iCTBI/IfI B COOTBCTCTBHUU C ONPCACICHUCM U HpOCTGﬁmHMH
CBOMCTBaAMH HOHﬂTHﬁ, KOHKPETU3UPOBATH MPUMEPAMU 06HII/I€ IIOHATUA.
2 3,[[6CL " AajJiee; 3HaTh OINPCACICHUC MMOHATHA, YMCTD IOSACHATH €ro0 CMBICIL, YMCTh UCIIOJIb30BATh MOHATUC U €TI0 CBOMCTBa Ipyu NpOBESACHUN paCCY)KﬂCHHﬁ, peuicHuu 3ajaaq.




HOBCEIHEBHOU KU3HU

PEANBbHBIX Npoyeccos Mﬂ@]leHqu,'

nPOBOOUMb OOKA3AMENbHBLE PACCYHCOCHUS 8 CUMYAYUSX
HOBCEOHEBHOU HCUZHU, NPU PeUleHUU 3a0ay U3 Opyeux npeomemos

Yucna u
GvIpadicenHusn

OmnepupoBath Ha 0a30BOM ypOBHE MOHSATHIMH: IENO€ YHCIIO,
JIEIMMOCTb Yucell, 0ObIKHOBEHHAs! Ipo0b, IeCATUYHAs Jpo0b,
paloHaIbHOE YUCIIO, MPUOIMKEHHOE 3HAUEHUE YHCIIa, YacTb,
J10J151, OTHOILIEHUE, NPOLIEHT, IIOBBIIIEHUE U IOHWKEHHUE Ha
3aJIaHHO€ YHUCJIO MPOIIEHTOB, MacllTab;

OTIepHPOBATH Ha 0a30BOM YPOBHE MOHATUSAMU: JIOTapU(hM
quclia, TPUTOHOMETPUYECKasi OKPYKHOCTb, IPpayCHas Mepa
yriia, BeJIMYMHA yria, 3a/laHHOT0 TOYKOH Ha
TPUTOHOMETPUUECKON OKPYKHOCTH, CUHYC, KOCUHYC, TAHT€HC
1 KOTaHT€HC YIJIOB, UMEIOIIMX POU3BOJIbHYIO BEIHUNHY;
BBITIOJTHAT apU(METHUECKHIE IEHCTBUS C EIBIMHA U
panroHaTFHBIMU YHCIIAMH;

BBITIOJIHATH HECJIOKHBIE TPE0OPa30BaHUsI UUCIOBBIX
BBIPAKEHUH, COZepKAIUX CTENIEHU Ynce, TM00 KOPHU U3
qucen, 100 Jorapu@Mbl YHCEIT;

CPaBHUBATh pallMOHAJIBHBIC YHCIIa MEKIY COOOM;

OLICHUBATh U CPAaBHUBATh C PALMOHAIBHBIMU YHCIAMHU
3HAYEHUS 1EJIbIX CTENECHEN Yrces, KOpHEH HaTypalbHOU
CTEINEHH U3 YHCEJI, JOrapu(pMOB YHCEN B IPOCTHIX CIydasX;
n300pakaTh TOUKAMHU Ha YUCIOBOM NMPsIMOH LieJIble U
palMoHalIbHbIC YUCIIA,

n300pakaTh TOUKAMHU HA YKCIOBOM MPSIMO LieJble CTENEHH
qucell, KOPHU HaTypaJlbHOM CTENEHU U3 YUCell, JIorapu(Msl
qHcen B IPOCTHIX CIIydasX;

BBITOJIHATH HECJIOXKHbIE TPeoOpa3zoBaHus LENIbIX U APOOHO-
panMoHaIbHBIX OYKBEHHBIX BBIPAyKEHUIA;

BbIpaXKaTh B MPOCTEHINX CIIy4asiX U3 PABEHCTBA OJHY
NIEPEMEHHYIO0 Uepe3 Ipyrue;

BBIUUCIIATH B MPOCTHIX CIy4asX 3HAUCHHs YUCIOBBIX U
OYKBEHHBIX BBIPAXEHUH, OCYIIECTBIISIsI HEOOXO0AUMBIE
MOJICTAHOBKHU M NTPe0Opa30oBaHus;

n300pakaTh CXeMaTHYECKU YroJjl, BEIMUYMHA KOTOPOTO
BbIpaXkeHa B rpajlycax;

OLIEHUBATh 3HAKHU CUHYCA, KOCHHYCa, TAHI€HCa, KOTaHT'€HCa
KOHKPETHBIX YTJIOB.

C60000H0 onepuposams NOHAMUAMU. Yel0€e YUCTLO,
denumocmn yucen, 00bIKHOBeHHASA OPOOb, decsimuyndas Opodw,
PAyUoOHAIbHOE YUCLO, NPUOIUICEHHOE 3HAYEHUE YUCIA,
yacmo, 0011, OMHOUEHUE, NPOYEHM, NOBbIULEHUE U
HOHUdICEHUE HA 3A0AHHOE YUCTO NPOYEHMO8, MACUMAo,
NPUBOOUMb NPUMEPDLL YUCETL C 3A0AHHBIMU CEOLUCTNEAMU
oenumocmu;

onepuposams NOHAMUAMU. T02APUDM YUCIA,
MPUSOHOMEMPULECKASL OKPYHCHOCHb, PAOUAHHAS U
2paodycHas mepa yena, 8eiuyuna yeid, 3a0aHH020 MO4KoU Ha
MPUSOHOMEMPUHECKOU OKPYIHCHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y2108, UMEIOUWUX NPOUBOTILHYIO
BEIUHUHY, YUCIA € U T,

8LINOIHAMb ApuUpMemuieckue Oeticmeusl, Co4emadst yCmHule u
HUCbMEHHbLE NPUEeMbl, NPUMEHSISL NPU HE0OX0OUMOCTU
8bIMUCTUMETIbHBLE YCMPOUCMEA;

HAXo0ums 3HA4eHUsi KOPHsL HAMYPAIbHOU CIMeneHu, CmeneHu
C PAYUOHATILHBIM NOKA3AMeNeM, JI02apu@dma, UCnoIb3ys npu
HeobX00UMOCMU 8bIYUCTUMEIbHBLE YCIMPOUCMEA,
HOIb3068AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

nPOBOOUNb NO UZBECHHBIM OPMYIAM U NPABULAM
npeobpazoeanusi OYKEEHHbIX 8bIPANCEHUL, SKIIOUAIOUJUX
cmenenu, KOpHut, 102apughmovl U MPUSOHOMemMpu4ecKue
dyHxyuu;

HAXo0ums 3HA4EeHUs YUCLOBLIX U OYKBEHHBIX GbLPANCECHULL,
ocyuecmenss Heobxooumvle NOOCMAHOBKU U
npeoopazoeanusl,

U306padscamov cxemamuiecku y2o, GeIUdUHd KOMopo2o
8bIPAICEHA 8 2PAdyCcax Ui paouanax;

UCNONB308aMb NPU PEULeHUU 3a0aY MAOIUYHbLE 3HAYEHUS
MPUSOHOMEMPUUECKUX DYHKYULL Yell08;

BbINOIHAMb NEPEBOO BEIUYUNBL Yeld U3 PAOUAHHOU MePbl 8
2PaodyCcHy0 U 06PaAmHo.




B nosceonesnou sorcuznu u npu uzyuenuu Opy2ux y4eonvix

npeomemos:

BBITIOJTHAT BBIYMCICHHUS IIPU PELICHNH 33/1a4 MPAKTHYECKOTO
XapakTepa,

BBITIOJTHAT PAKTUYECKUE PACUETHI C HCIIOJIB30BAaHUEM TIPH
HE00XOAMMOCTH CIIPABOYHBIX MATEPUATIOB M BEIYUCITUTEIHHBIX
YCTPOWCTB;

COOTHOCHTD PEabHbIC BEJITHMUNHBI, XapaKTEPUCTHKH OOBEKTOB
OKPYKAIOIIEro MUpPa C UX KOHKPETHBIMU YHCIIOBBIMU
3HAYCHUSMU;

HCI0JIb30BATh METO/Ibl OKPYIJIEHUS, TPUOIMKEHUS Y IPUKUIKU
IIPY PELICHUH NMPAKTHYECKUX 3a/1a4 IOBCEIHEBHOM KU3HU

B nosceonesnoti sorcuznu u npu uzyuenuu opyeux y4eonvix

npeomemos:

BbINOIHAMY 0CUCMBUSL C YUCTOBLIMU OAHHBIMU NPU PeUleHUU
3a0ay npaKxmu4ecKoeo xapakmepa u 3a0ay U3 pasiuyHulx
obnacmetl 3HaAHULL, UCNONb3YSA NPU HEOOXOOUMOCTU
CNpasouHble MAMepuaIbl U bIYUCTUMENbHBIE YCMPOUCMEA,
OYeHU8amn, CPAGHUBAMb U UCNOJIL3068AMb NPU PelleHUl
APAKMUYecKux 3a0ay YUucioeble 3Ha4eHUs peaibHbIX 6elTUYUH,
KOHKpemHble YUCL08ble XaPaKMepUcmuKu 00beKmos
OKpYJHcaloujeco mupa

Ypasnenua
u
Hepagencme
a

PeraTh nvHeHbIC YpaBHEHUS M HEPABEHCTBA, KBAIPATHBIC
ypaBHEHWUSI,

pemiatk Jorapupmudeckue ypapaenus suaa 10ga (bx +c¢) =d u
npocreiie HepaBeHcTBa Bua 10gax<d;

pelnaTh oKasaTenpHbIe ypaBHeHus, Buaa a>*°=d (rze d
MOYKHO MPEICTAaBUTh B BUJIC CTEIICHU C OCHOBAHUEM @) U
mpocTeiiiire HepaBeHcTBa Buaa 8'<d  (rae d MokHO
MPECTABUTh B BUJIEC CTCIICHU C OCHOBAHUEM a);.

MPUBOJUTH HECKOJIBKO TPUMEPOB KOPHEH MPOCTEHIIETO
TPUTOHOMETPUYECKOTO YpaBHEHHS BUIA: SinX = @, COS X = @,
tgx = a,ctgx = a, rae a — TabMYHOe 3HaUEHNE
COOTBETCTBYIOIICH TPUTOHOMETPUIECKON (DYHKIINU.

B nosceonesroti scuznu u npu uzyuenuu opyeux npeomemos.

COCTaBJIATh U pelIaTh YPABHCHUA N CUCTCMbI ypaBHCHI/Iﬁ IIpu
PCUICHHUHN HCCIIOXHBIX ITPAKTHYCCKUX 3a1a4

Pewams payuonanvnuvle, noxazamenvHule u
Jlo2apugmuieckue ypagHeHus u HepageHcmad, npocmetiuiue
UppayuoHanbHvle U MpUeOHOMempuiecKue ypagHeHus,
Hepagencmea U ux CUCeMbl,

UCNONIL308AMb MEMOObl peuleHUs YPasHeHUll. npuseoeHue K
8UOY «npoussedenuUe pasHo HY0» Uil «YACMHOe PABHO
HYIIO», 3AMeHa NePeMeHHbIX,

UCNONIL308AMb MEMOO UHMEPBAIO8 Ol peUuleHUs
Hepagsencma,

UCnonb306ams epaguyeckuti Memoo OJisi NPUOIUNCEHHOLO
peuienus ypasHeHull U HepageHCcms;

u30bpadxicamv Ha MPU2OHOMEMPULECKOU OKPYHCHOCIU
MHOCECB0 peuleHuti NPOoCmetuiux mpueoHOMempuyecKux
VPpasHeHUll U HepageHcma,

8bINOIHAMb OMOOP KOPHEU YPASHEHUU UNU peuleHUl
Hepagencme 6 COOmMEemcmaul ¢ 0ONOIHUMENbHbIMU
VCIOBUAMU U O2PAHUYEHUIMU.

B noseceonesHotl sxcuznu u npu uzyyeHuu opyeux yueOHsix

npeomemos.

CcOCmagams U pewams YpasHe s, CUCmembvl YPasHeHull U
HepageHcmea npu peuleHuu 3a0a4 Opy2ux y4ueOHbix
npeomemos;

UCNONBb308AMb YPAGHEHUS U HEPABEHCMEA OJisl NOCMPOEHUs U
UCCce008aHUs. NPOCMEUUUX MAmMeMamu4eckux mooenel
PeanbHblx cumyayutl Uiy nPUKIAoHbIX 3a0ay;




yMemb UHMepnpemuposams NOJYYEHHbIN NPU peuleHuu

VPABHeHUsl, HePABEHCBA U CUCTNEMbl pe3Ybman,
oyeHusams e2o npasoonooodue 8 KOoHmexKcme 3a0aHHOU
PeanvbHOU cumyayuu il nPUKIaoHoll 3a0ayu

Dyukyuu

OmnepupoBaTh Ha 6a30BOM ypOBHE NOHSATHIMH: 3aBUCUMOCTh
BEJIMYUH, QYHKIKSA, apTYMEHT U 3HaueHHe (QyHKIHUU, 00JIaCTh
OTIpE/IeNICHUs] © MHOYKECTBO 3HaUeHMH (QyHKINH, rpaduk
3aBUCHUMOCTH, rpaguK QyHKIMH, HYJIU (YHKIIHH, IPOMEKYTKH
3HAKOIMOCTOSIHCTBA, BO3PACTaHNE HAa YHCIOBOM IPOMEKYTKE,
yObIBaHUE Ha YUCIOBOM MPOMEKYTKE, HAUOOJIbIIIEE U
HaMMEHbIIIee 3HaYeHNEe (PYHKIMH HA YUCIOBOM ITPOMEKYTKE,
nepuoandeckas QyHKIHUs, TIEPHOT,

OTIepHPOBATH Ha 0a30BOM YPOBHE MOHATHIMHU: TIPAMAast 1
oOpaTrHas MPOMOPIUOHATEHOCTE JIMHEHHAS, KBAApaTHIHAS,
norapupMuIecKas ¥ mokazarenbHas QyHKIHH,
TPUTOHOMETpHUYECKUE () YHKIIHH;

pacrno3HaBaTh rpaQUKy 3J1eMeHTapHbIX QYHKIUI: psAMOil u
00paTHOM MPOMOPIIMOHATLHOCTH, IMHEWHOHN, KBaIpaTHIHOM,
Jorapu(pMUIECKOi U MoKa3aTeIbHON (PYHKITUH,
TPUTOHOMETPUUECKUX (PYHKIIUA;

COOTHOCHUTH TpaUKH dIeMEHTAPHBIX QYHKITUN: IPSIMOHN U
00paTHOM MPOMOPIIMOHATLHOCTH, IMHEWHOH, KBaIpaTHIHOM,
Jorapu(pMUIECKO# U MoKa3aTeIbHON (PYHKITUH,
TPUTOHOMETPHUUECKUX PYHKIHMIA ¢ hopMyTaMu, KOTOPHIMU OHU
3aJ1aHbl;

HaXOJUTh MO rpaduKy NpuOINKEHHO 3HAYCHHS (PYHKIIUU B
3aJlaHHBIX TOYKaX;

OTpeeNsaTh 1o rpaduky cBoiicTBa PyHKIUU (HYIH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA, MTPOMEKYTKH MOHOTOHHOCTH,
HauOOJbIINE U HAUMEHbIIINE 3HAYCHHUS U T.I1.);

CTpOUTH 3cKK3 rpaduka GyHKINH, YAOBIECTBOPSIOMIEH
MIPUBEICHHOMY Ha0Opy yCIOBUH (IIPOMEXYTKH BO3pacTaHUs /
yObIBaHUS, 3HaUeHUE (DYHKIIMH B 33JJAHHON TOYKE, TOUKH
AKCTPEMYMOB H T.]I.).

B nosceonesnou sorcuznu u npu uzyuenuu Opy2ux npeomemos.:

ONPpCACIIATD I10 Fpa(bI/IKaM CBOMCTBaA PCAIBHBIX MTPOUECCCOB U
3aBHCHUMOCTEN (HaI/I6OJ'ILI_HI/IC N HAUMCHBIINEC 3HAYCHHA,

Onepupoeamv NOHAMUAMU: 3A6UCUMOCTND BETUYUH, (DYHKYU,
apeymenm u 3navenue QyuKyuu, ooracms onpeoeneHus u
MHOIHCECMBO0 3HAYEHUTI PYHKYUU, 2PAPUK 3A8UCUMOCTU,
epagux yHKyuu, Hyau QYHKYUU, RPOMeHCYmKu
3HAKONOCMOAHCMBA, 803PACAHIUE HA YUCTO080M
npomexcymke, yovieanue Ha YUCI080M NPOMENCYMKe,
Haubobulee U HauMeHbULee 3Haderue QYHKYUU Ha YUCTLO080M
npomexcymke, nepuooudeckas yHKyus, nepuoo, Yemnas u
HeuemHnas QyHKyuu;

onepuposamsb NOHAMUAMU: NPAMAsL U 0OpamHas
NPONOPYUOHATLHOCY, TUHEUHAS, K8AOPAMUYHAS,
Jloeapugmuieckas u noKazamenibHas QYHKYuU,
mpuzoHomempudeckue QYHKYu,

onpeodenams 3Hauerue QYHKYUU no 3HA4YeHUI0 apeymMeHma npu
PA3UYHBIX CNOCOOAX 3A0aHUSL PYHKYUU,

cmpoums 2pa@uKu U3y4eHHbIX QYHKYULL,

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMEUUUX CLYYASAX NO
Gopmyne nosedenue u ceoicmea GyHKYutl, Haxooums no
epaghuxy ¢ynkyuu Hauboavuue u HaUMeHbUUe 3HAYEHU,
CmMpoumn 3cKuU3 epaguxa ynkyuu, yoosiemseopsouelt
NpUBeOeHHOMY HabOPy YCI08ULL (NPOMENCYMKU
803pacmanus/yovieanus, 3Haverue QyHKyuu 6 3a0aHHOU
mouKe, MOUKU HIKCMPEMYMO8, ACUMIMOMbL, HYAU QYHKYUU U
m.o.);

pewams YpagHeHusl, npocmetiuiue cCucmembl YpaeHeHull,
UCNONBb3YSL CBOUCMBA PYHKYULL U UX ePAPUKOS.

B nosceonesnoii scuznu u npu usyueHuu Opy2ux y4eoHvix

npeomemos.

onpeoensimo no epaguKam u UCNoab3068ams OJisl PeUuleHUs.
NPUKIAOHBIX 3a0a4 C8OUCMBA PeAbHbIX NPOYECCco8 U
3asucumocmetl (HauboabUIUE U HAUMEHbULIUE 3HAYUEHUS,
NPOMedHCYMKU 803pACmManusl u yooleanus GyHKyuu,
NPOMEdHCYMKU 3HAKONOCMOSHCMGEA, ACUMNINOMbL, NEPUOO U




IIPOMEXYTKH BO3pacTaHUs U yObIBaHUS, IPOMEKYTKHI
3HaKOIMOCTOSIHCTBA U T.I1.);

HMHTEPIIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOU
IIPAKTUYECKOU CUTyalluu

m.n.);

—  UHMepnpemuposams C8OUCMBEA 8 KOHMeKCme KOHKPEmHOl
APAKMUYecKol cumyayuu,

onpedenams o epaguxkam npocmeriuiue XapaKmepucmuKku
nepuooOUYecKUx npoyeccos 8 OUOL02UU, IKOHOMUKE, MY3bIKE,
paouocssazu u op. (amniumyoa, nepuoo u m.n.)

Inemenmovr | — OnepupoBarh Ha 6a30BOM YPOBHE MOHSTHIMH: TPOU3BOIHASL —  Onepuposamv NOHAMUAMU: NPOUIBOOHASL (DYHKYULU 8 MOUKe,
mamemamu (GyHKIMHU B TOUKE, KacaTelnbHast K rpaduky QyHKIHH, KacamenvHas K 2paguxy QyHKyuu, npoussooHas hyHKyuu,
uecKozo Mpou3BOIHAs (DYHKIIHH; —  GLIYUCTIAMb NPOU3BOOHYIO OOHOYNIEHA, MHO2OYIeHd,
ananusa — OmpenensTh 3HAU€HHUE MPOU3BOTHOMN (PYHKIIUU B TOUKE TIO K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL (DYHKYUL,
M300pakKeHUIO KacaTelbHOU K rpaduKy, TPOBEICHHOU B 3TOM —  GbIUUCTIAMb NPOUZBOOHBLE DIIEMEHMAPHBIX YHKYUL U UX
TOYKE; KOMOUHAYULL, UCNONb3YS CHPABOYUHbIE MAMEPUATbL,
— peuraTh HECJIOKHBIE 3a1aU/ HAa IPUMEHEHUE CBIA3U MEXKIY — uccne0o08amv 8 NPOCMeEUUUX CIyYasx QYHKYuU Ha
MPOMEXYTKaMH MOHOTOHHOCTH U TOYKaMU DKCTpEMYyMa MOHOMOHHOCMb, HAXOOUMb HAUOONIbUIUE U HAUMEHbUUUE
(hyHKIIUH, C OJHOU CTOPOHBI, M POMEKYTKAMH 3Hauenus YYyHKYul, cmpoums epapuxku MHO2041eHO8
3HAKOIIOCTOSIHCTBA U HYJISAMHU NPOU3BOAHOM 3TOM QYHKIMHU — C unpocmeuuux payuoHaIbHblX QYHKYUL ¢ UCHOIb308AHUEM
JIPYTOM. annapama Mamemamu4ecko20 anaausa.
B nosceonesHoll scuznu u npu u3yyeHuu opyux npeomemos. B noseceonesHotl sxcuznu u npu uzyyeHuu opyeux yueoHsix
— TMOJb3yACh rpaduKaMu, CPaBHUBATh CKOPOCTH BO3pACTaHUS npeomemos.
(pocTa, MOBBIICHUS], YBETMYCHUSI U T.I1.) UIH CKOPOCTH —  pewams npukiaoHvle 3a0ayu u3 ouoaro2uu, Gu3uKu, Xumu,
yObIBaHUS (MaieHUs, CHU)KEHHS, YMEHbBILICHHUS U T.I1.) BEJIUYUH IKOHOMUKU U OpY2UX NPeoMemos, Ces3aHHble C
B PEAILHBIX IIpOLIECCaX; uccnedosanuem Xapakmepucmux peaibHulx NPoYeccos,
— COOTHOCHUTH rpaMKu peasbHbIX MIPOLECCOB U 3aBUCUMOCTEH ¢ Haxooicoenuem HauboNbuUX U HAUMEHbUUX 3HAYEHUL,
X OIMCaHUSMH, BKIFOYAOIIUMU XapaKTEPUCTUKNA CKOPOCTHA cKopocmu U YCKOpEeHUus u m.n.;
n3MeHeHHUs (OBICTPBII pOCT, MIaBHOE MOHMKEHHE U T.11.); UHmMepnpemuposams nOJLY4eHHble Pe3)ibmamal
HCIO0JIb30BaTh I'paKK peasbHbIX IPOLECCOB JUISl PeIICHUs
HECJIOKHBIX MMPUKIAIHBIX 3a/a4, B TOM YHUCIIE OIIPEEIIsis 110
rpaduKy CKOpOCTh X0/1a mpoliecca
Cmamucmu | — OnepupoBath Ha 6a30BOM YPOBHE OCHOBHBIMH —  Umems npeocmasnenue 0 OUCKPEMHbIX U HeNPePblIGHbIX
Ka u meopus OTHCaTEeIbHBIMU XapaKTEPUCTUKAMU YUCIOBOTO Habopa: CHLYYAUHBIX BEIUYUHAX U PACNPeOeIeHUsX, O He3A8UCUMOCTU
eéeposamuoc cpenHee apupMeTHIecKoe, Merana, HaubobIlee u CYYAUHbIX BETUYUH,

meil, 102uKa
u
KomoOunamo
PuKa

HaAaNMMCHBIICC 3HAYCHU A,

— OIICpHUPOBATH HA 0a30BOM YPOBHC INOHATHAMU: HaCTOTA U
BCPOATHOCTDH CO6I>ITI/IH, CJ'Iy‘IB.fIHBIfI BBI60p, OIIBITHI C
PaBHOBO3MOKHBIMHU 3JIEMCHTAPHBIMHA CO6BITI/I$IMI/I;

— BBIYHCIIATH BEPOATHOCTHU COOBITHII HA OCHOBE noacdycTa yuciia
HnCXO0a0B.

—  umemsv npedcmasgnenHue 0 MamemMamudyeckom OHCUOAHUU U
oucnepcuu Ciy4aunblx GeIUYUH,

—  umems npedcmasgierHue 0 HOpMAaIbHOM pacnpeoeneHuu u
npuMepax HOPpMAalbHO PACnPeOeseHHbIX CIYUAUHbIX GENUYUH,

—  NOHUMAmMb CYyMb 3aKOHA OONLUIUX YUCEN U 8bIOOPOYHO2O
Memooa usmeperusi 6eposImHoCmel;




B nosceonesnou sorcuznu u npu uzyueHuu Opyeux npeomemos.:

OILICHUBATh U CPAaBHUBATH B MIPOCTHIX CIIyYassX BEPOSTHOCTH
COOBITHH B peasbHOM JKU3HHU;

YHUTaTh, COTIOCTABIISTH, CPABHUBATH, HHTEPIIPETUPOBATD B
MPOCTHIX CIIydasiX peajbHbIC JaHHBIE, IPEJICTABICHHBIC B BUJIC
TabIuL, AUarpaMM, rpaukoB

—  umemv npedcmasierue 00 YCI108HOU 8ePOAMHOCIU U O
NOIHOU 8EPOAMHOCMU, NPUMEHAMb UX 8 PeUeHUU 3a0al;

—  uMembvb npedCmasieHue 0 8ANCHLIX YACHBIX 8UOAX
pacnpeoeneHull U NPUMeHAMb UX 8 peulenuy 3a0a4;

—  umMemb npeocmasieHue 0 KOpperayuu Cryyaiunblx 6eaUdUH, O
JUHEUHOU pe2peccull.

B nosceonesnoti sorcuznu u npu uzyyeruu oOpyeux npeomemos.

—  LIYUCTIAMb UTU OYEHUBAMb 8EPOAMHOCIU COOLIMULL 8
PEANbHOU HCUSHU

—  8bIOUpamv NOOX00sIUUe Memoobl NPeOCMasieHUs. U
00pabomKu OaHHLIX;
YMemb peuams HeCl0HCHble 3a0aiU Ha NPUMeHeHUe 3aKOHA
Oonbuux yucen 8 coyuono2Uul, CMmpaxo8aHul,
30pagooxpanenuu, obecneyeHuu 6e30nacHOCMU HACeNleHUsl &
Upe3sbIYAUHBIX CUMYAYUSIX

Texcmoeuie
3aoauu

PeHIaTI) HECJIOXKHBIC TEKCTOBBIC 3a1a49U pa3HBIX THUIIOB,
aQHAJIM3UPOBATH YCIIOBHE 33JIa4H, ITPH HEOOXOIUMOCTH CTPOUTH
JUTS €€ PEIICHUS] MAaTeMaTHYCCKYI0 MOJICITb;

MMOHMMATh W UCTIOJIB30BATh IS PEIICHUS 3a1a91
MH()OPMAIIHIO, TTPEJICTABICHHYIO B BHJIC TCKCTOBOH U
CHUMBOJILHOM 3aIiCH, CXeM, TaOJuIl, Auarpamm, rpaduKkoB,
PHUCYHKOB;

JICHCTBOBATH 110 AJITOPUTMY, COJCPKAIIEMYCS B YCIIOBHH
3a/1a4u;

HCII0JIb30BATh JIOTHUCCKUE PACCYKICHUS TIPU PEILICHUN
3a1a4u;

paboTaTh ¢ U30BITOUHBIMHU YCIOBUSIMH, BEIOUpasi U3 BCEH
nH(OpPMaLKH, JaHHbIC, HEOOXOUMBIC JJIs PEIICHUS 3a1auu;
OCYIIECTBIISITh HECIIOXKHBIHN 1epe0op BO3MOXKHBIX PEIICHUH,
BBIOMpAs U3 HUX ONTHMAJIBLHOE [0 KPUTEPHSIM,
chOpMyITHUPOBAHHBIM B YCIOBHH,

aHAJIM3UPOBATH M HHTEPIPETUPOBATH MOTYUCHHBIE PEIICHUS B
KOHTEKCTE YCJIOBHS 33/1a4M, BBIOMPATh pELICHUs, He
MPOTHUBOPEYAIINE KOHTEKCTY;

pemaTh 3a/1a4 Ha pacyeT CTOMMOCTH TIOKYIOK, YCIYT, MOE3/I0K
U T.IL;

—  Pewambw 3a0auu pazuvix munos, 8 mom yucie 3a0a4u
NOBbIUEHHOU MPYOHOCMU;

—  8bLOUPAMb ONMUMATILHBLL MEMOO PeuleHus 3a0au,
paccmampusas paziuiHvle Memoobl,

—  cmpoumsv Mo0elb peulenusi 3a0aiu, npo8ooums
0oKazamesnbHvle PACCYHCOCHUSL;

—  pewams 3a0ayu, mpebyrouue nepebopa 8apuarmos,
npoGepKuU YCI06uUll, 8blOOPA ONMUMATLHO20 Pe3YTbMamad,

—  QHAIU3UPOBAMb U UHMEPNPEMUPOB8AMb Pe3yIbmamyl 6
KOHmMeKCcme YCl08Us 3a0ay, 8blOUpams peueHusl, He
npomugopedaujue KOHmMeKcmy;

—  nepesooumv npu peuleHuu 3a0a4u UHGOpMayuio uz 0OHOuU
@ opmol 6 Opyeyto, UCNONB3YS NPU HEOOXOOUMOCIU CXeMbl,
mabauysl, epagpuxu, ouazspammol;

B noeceonesHoll scusHu u npu u3yueHuu Opyeux npeomenos:
peuwams npakmudeckue 3a0a4u U 3a0a4u uz opyeux npeomemos




pelIaTh HECI0XKHbIE 3aauH, CBA3AHHBIE C JOJIEBBIM Yy4aCTUEM
BO BJIAZICHUU (UPMOM, IPEANIPUATHEM, HEABIKUMOCTHIO;
pelaTh 3a1a4l Ha IPOCThIE IPOLEHTHI (CUCTEMBI CKUJIOK,
KOMHCCUH) U HA BBIUYUCIIEHUE CIIOXKHBIX ITPOLIEHTOB B
Pa3IMYHbIX CXEMaxX BKJIA/10B, KPEAUTOB U UIOTEK;

pelaTh NpakTU4YeCKUe 3a/1a4u, TpeOyIoIKe NCI0JIb30BAHUS
OTpULATENIbHBIX YHCET: Ha OIPEICIIEHNE TEMIIEPATYPhl, Ha
oTpe/iesieHUE T0J0XKEHUS Ha BpeMEHHOU ocH (10 Hallel pbl U
MoCIie), Ha JBIKEHUE ICHEKHBIX CPEICTB (IPUXO0/pacxos), Ha
onpesesieHue rIyOrHbI/BBICOTHI U T.11.;

HCI0JIb30BATh MOHATHE MacIITada /1yl HaX0KIEHUs
paccTOSHUN U IJIMH Ha KapTaxX, IUIaHaX MECTHOCTH, TIaHax
MOMEILIEHUH, BBIKpOIKaX, MpHU paboTe Ha KOMIBIOTEPE U T.1II.

B nosceonesnou scuznu u npu uzyyeHuu opyeux npeomemos:

peIaTb HECIOKHBIC MMPAKTUUCCKUC 3a/Jaul, BO3HUKAIOIINC B
CUTYyallUAX HOBC@JIHCBHOﬁ KHU3HU

T'eomempus

OnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSAMU: TOUKA, IpsiMas,
TUTOCKOCTh B TIPOCTPAHCTBE, MapalIeTbHOCTD U
MEePIEeHIUKYIIPHOCTD MPSAMBIX U MIIOCKOCTEH;

pacrno3HaBaTh OCHOBHbBIE BU bl MHOTOTPAaHHUKOB (TIpU3Ma,
MUPaMUJIA, TPSIMOYTOJILHBIN TapaljIeenune, Kyo);
n300pakaTh U3ydaeMble (PUTYpPHI OT PYKH U C IPUMEHECHUEM
MIPOCTBIX YEPTEKHBIX HHCTPYMEHTOB;

Jenath (BBIHOCHBIC) MNIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BbEeMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y;

M3BJIEKaTh MH(OPMALINIO O TIPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (Urypax, MPeJACTaBICHHYIO HA YePTEeKax U
PHUCYHKAX;

npuMeHsITh TeopeMy [ludaropa nmpu BeIYMCIECHUN 3IEMEHTOB
CTepeoMeTpUYecKux (huryp;

HaXOJUTh 00bEMBI U IJIOMIAAN MOBEPXHOCTEN MPOCTEUIITUX
MHOTOI'PaHHHUKOB C IPUMEHEHUEM (popMy;

pacrio3HaBaTh OCHOBHBIE BHU/IbI TEJ BpalleHUs (KOHYC,
LHWIAHAP, chepa u map);

HaXO0JIUTh 0OBEMBI U IJIOLIA/IU TTOBEPXHOCTEH MPOCTEHIINX
MHOTOI'PaHHUKOB U TeJl BPAIIEHUs C IPUMEHEHHEM (OPMYIL.

B nosceonesnou sorcuznu u npu uzyuenuu Opy2ux npeomemos:

COOTHOCHUTD a6CTpaKTHBIC FCOMCTPHUYCCKUC TTOHATUA U (I)aKTLI C

Onepuposamv NOHAMUAMU: MOYKA, NPAMAS, NIOCKOCHb 8
NPOCMpancmee, NapanilelbHoCmy U NePReHOUKYIAPHOCHIb
APAMBIX U NIOCKOCMEl;

npUMeHAmMb OJisl peueHUst 3a0ay 2eomempudeckue Gakmot,
eciu yCco8usi NPUMeHeHUs 3a0anbl 8 A6HOUL (hopme;

pewams 3a0a4u Ha HAX0AHCOeHUe 2e0MeMPUIecKUx 6eIUdUH
no 0bpazyam unu aieopummam,

denamu (8bIHOCHbIE) NIOCKUE YEPMEICU U3 PUCYHKOB
00BeMHBIX ueyp, 8 MOM YUCTe PUCOBAMb 8UO CEEPXY, COOKY,
CMpoums ceuenuss MHO20ZPAHHUKOB,

U3811eKAMb, UHMEPNPEMUPOBAMb U NPE0OPAZ06bIBAMNb
UHGOpMaAYUIO 0 2eOMeMPUYECKUX pucypax, npeoCcmagieHHyI0
Ha Yyepmescax;

NPUMEHSIMb 2eoMempuyeckue akxmol s peulenus 3a0ay, 6
MOM HUc/ie NPpeOnoaa2anuux HeCKOIbKO WUA208 PeUeHUs,
ONUCHIBAMb B3AUMHOE PACNOIONCEHUE NPSMBIX U NIOCKOCMEN
6 npocmpancmaee;

Gopmynuposams ceolicmea u NPU3Haxu gueyp;

O00KA3bIBAMb 20MEMPULECKUE YMBEPIHCOCHUSL,

61a0emsb CMAanOapmHuoll Kiaccuguxayuetl
NPOCMPAHCMBEHHBIX (hucyp (nupamuovl, npumsl,
napanienenuneobl);




peaJIbHBIMU J)KU3HEHHBIMU 00bEKTAMU U CUTYaLUSIMU;
HCIIOJIb30BATh CBOMCTBA MPOCTPAHCTBEHHBIX FEOMETPUUYECKUX
Gburyp ans pemeHus: TUIIOBBIX 33a4 MPAKTHIECKOTO
COJIEPIKAHNS;

COOTHOCHTB TUIOIIAAN TOBEPXHOCTEH TeI 0IMHAKOBON (hOPMBI
Pa3IM4HOIO pa3Mepa;

COOTHOCHUTH 00BEMBI COCY/IOB OJTMHAKOBOH (DOPMBI Pa3INYHOTO
pasmepa;

OILICHUBATh (HOPMY PABUIBHOTO MHOTOTPAaHHUKA TIOCTIE
CIIWJIOB, CPE30B U T.II. (ONPEEIIATh KOJUYECTBO BEPUIMH, pedep
U I'paHel MOJYy4eHHbIX MHOTOIPaHHUKOB)

—  Haxooumuv 00veMbl U NIOWAOU NOBEPXHOCMEL
2eoMempuyecKux meji ¢ npuUMeHeHuem Qopmyi;
—  BBIYUCTAMb PACCMOANUA U Y2bl 8 NPOCMPAHCMEE.

B nosceonesnoti sorcuznu u npu uzyyeruu oOpyeux npeomemos.
UCNONB308AMb CEOUCTMEA 2EOMEMPUYECKUX hucyp 05
peweHus 3a0ay npaKmu4ecko2o Xapaxkmepa u 3a0ay u3
opyeux obnacmeti 3HaHUt

Bexmoput u

OmnepupoBaTh Ha 6a30BOM YPOBHE TIOHITHEM

—  Onepuposams noHAMUAMU 0eKAPMOB8bI KOOPOUHAMbL &

Koopounam JICKapTOBBIKOOPAMHATHI B POCTPAHCTBE; npocmpancmee, 86eKmop, Mooyib 6eKmopd, pageHcmeao
bl 6 HaXOJUTh KOOPJAWHATHI BEPIIHH KyOa U IPSIMOYTOJIEHOTO 8EKMOPO8, KOOPOUHAMDbL BEKMOPA, Y20Jl MENCOY BEKMOPAMU,
npocmpanc napajuiesienumne/ia CKAIAAPHOE NPoU3BedeHue 8eKmopos, KOJLIUHeApHble
mee BEKMOPbL,
—  HAxoo0umuv paccmosiHue mMexcoy 08yMs MOUKaAMU, CYMMY
BEKMOPOB U NPOU3BEOCHUE BEKMOPA HA YUCIO, V2Ol MeHCOY
BEKMOPAMU, CKAIAPHOE NPOoU3sedeHuUe, packiaobléams
8EKMOP N0 08YM HEKOJNUHEAPHBIM BEKMOPAM,
— 3a0a8ambv NIOCKOCMb YPABHEHUEM 8 0eKaApmMOBOoll cucmeme
KOOpOuHam;
peuwiams npocmetiuiue 3a0a4u 66e0eHUueM 8eKMmopHo2o bazuca
Hcmopusa OnuchIBaTh OTACIIBHBIC BBIJAIONTUECS PE3YIbTATHI, — Ilpeocmasnamo 6K1a0 8b10AIOUUXC MANEMATNUKOS 8
Mamemamux MOJTyYCHHBIC B XOJIE Pa3BUTHS MaTEeMAaTHKN KaK HAYKH; pazeumue Mamemamuxy U UHbIX HaAy4HblX oonacmell,
u 3HaTh MPUMEPHI MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B NOHUMAMb PONb MamemMamuku 6 pazgumuu Poccuu
CBSI3H C OT€UECTBEHHOW U BCEMUPHOU UCTOPUEH;
ITOHMMATh POJIb MAaTEMATHKHU B pa3BuTHH Poccun
Memoowt [IpuMeHsTh H3BECTHBIE METOIBI TP PEIICHUHU CTaHIaPTHBIX —  Hcnonvzoeams ocHoGHbIE MemMOObl OOKA3AMENbCME,
Mamemamux MaTeMaTHYECKHUX 3a/1a4; npoBOOUMb 0OKA3AMENLCMBO U BbINOIHAMb ONPOBEPICEHUE,
u —  NPUMEHSIMb OCHOBHbIE MeMOObl PeULeHUsI MAMeMAMUYeCcKUxX

3aMeYarh U XapaKTepu30BaTh MaTeMaTUYEeCKUe
3aKOHOMEPHOCTH B OKPYXKAIOUIEH 1EeHCTBUTENBHOCTH;
MIPUBOJUTH IPUMEPBI MATEMATUUECKUX 3aKOHOMEPHOCTEHN B
IIPUPOJIE, B TOM YHUCIIE XapAKTEPU3YIOUIUX KPAacoTy U
COBEPUIECHCTBO OKPYKAIOIIEr0 MUpa U NPOU3BEACHUN
HCKYCCTBA

3a0ay;

—  HA OCHO8E MAMeMamu4eckux 3aKOHOMepHOCmell 8 NPUPooe
Xapakmepuzoeams Kpacomy u CO8ePULCHCIBO OKPYICAIOUSE20O
MUPA U nPoOU36e0eHUll UCKYCCMEd;

NpUMEHAMb npocmeluiue npoepammusie cpeocmaad u
9NeKMPOHHO-KOMMYHUKAYUOHHbIE CUCTEMbL NPU PeuleHUU
mamemamu4eckux 3a0ay







INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOT'O ITIPEJIMETA «MATEMATHUKA)
10 knace.
YuciaoBble QYHKINH.

Buinycknuk nayuumcs:
- BJIQIETh TIOHATHSAMHM: 3aBUCUMOCTh BEJIMYHH, (QYHKIUS, apTYMEHT U 3HaYeHHEe (DYHKIUHU, 00JIaCTh ONPEICICHUS 1 MHOKECTBO 3HAYCHUN (DYHKIIU U,
rpaduK 3aBUCUMOCTH, TpaduK QYHKIHH, HYIU (DYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, BO3pACTAaHHE HA YUCIIOBOM IPOMEXKYTKE, YObIBAaHHE Ha
YHICJIOBOM IIPOMEXYTKE, HauOOoJIblIee U HauMEHblIee 3HaueHue (PyHKIIMM Ha YUCIOBOM IPOMEXKYTKE, epruoaudeckast QyHKIUS, IEpUOJ], YeTHas U
HedeTHast QyHKIMK; U yMETh MPUMEHSATH 3TH MOHSATHS [IPH PELICHNUH 33/1a4;
- OIIpeNeNATh 3HaueHue (GYHKINHU 110 3HAUEHUIO apryMeHTa MPH Pa3IudHbIX ClI0co0ax 3a1aHus QyHKIUY;
- CTPOUTH rpa@UKu U3y4eHHbIX (QYHKIUH, BHIIOJHATH MpeoOpa3oBaHus rpadMKOB; OMUCHIBATh MO TpapuKy U 1o ¢opMmysie MOBEJEHUE U CBOICTBA
(GyHKIMM; HaXoAUTh N0 rpaduky GyHKIMU HauOoJblllee U HaMMEHbIIee 3HauCHMUS,
BuinyckHUK nojiyuum 603mM0)cHOCHIb HAYUUMBCA:
- HAYYUTCS ONMKCHIBATH C MOMOIIBI0 (PYHKIUI pa3nyHble peabHble 3aBUCUMOCTH MEX/y BETUYMHAMU U UHTEPIIPETUPOBATH UX IPaUKH;
- U3BJIEKaTh MHPOPMAIIHIO, IPEACTABIEHHYIO B Ta0/IMLaX, HAa AMarpaMmax, rpapukax.

Tpuronomerpuyeckne QyHKINH.

Boinycknuk naywumcsa:
- BIAJCTh MOHATHUSMU TPUTOHOMETPUYECKUE (QYHKIIMH; CTPOUTh UX TPpaQUKA U YMETh NMPUMEHSITh CBOMCTBA TPUTOHOMETPUYECKUX (YHKIIUN MPH
peuieHun 3a1ay.
- HAYYUTHCS BBIBOJUTH U MPUMEHATH ()OPMYJIbI TOJIOBUHHOTO YTJIa.
- BBIMIOJIHATH MTPE0Opa30BaHus CyMMbl TPUTOHOMETPUUECKUX (PYHKIIMM B MPOU3BEECHUE U IPOU3BEACHUS B CYMMY.
Buvinycknuk noayuum 603mM0)4CHOCHb HAYUUMBCA:
- BBIpaXXaTh TPUTOHOMETpUYECcKUe GYHKIIUU Yepe3 TAHT'€HC MMOJIOBUHHOTO apryMEHTa;
- pelath NpocTelne TPUrOHOMETPUUECKHE HEPABEHCTBA.
- OIIEpUPOBATh NOHATUSAMHU aPKCUHYC, APKKOCUHYC, APKTAHT€HC YUCIIA.
Tpuronomerpuyeckue YypaBHeHHs.

Buvinycknuk nayuumca:

- pemath TPUrOHOMETPUUYECKUE YPaBHEHUS PA3IMYHBIMU METOIaMHU.

Boinycknuk nonyyum 603M0M#CHOCHb HAYYUMbCA

- ONepHUpOBaTh POPMYITAMHU ISl PEIICHUSI CIIOKHBIX TPUTOHOMETPUUYECKUX YPaBHECHHUIA.
IIpeoOpa3oBaHNsl TPUTOHOMETPHUYECKHX BhIPAKEHMII.

Buinycknuk nayuumca:

- IPUMEHSATH MOHATUS CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC IIPOM3BOJIBHOTO YIJjla; BEIYUCIISITh CHHYC, KOCUHYC, TAHT€HC M KOTAHI'€HC YUCIIA;

- JI0Ka3bIBaTh OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA;

- HCIIOJIB30BaTh ()OPMYIIbI IPUBEICHUS; CHHYCA, KOCUHYCAa U TAHT€HCAa CyMMBI U Pa3HOCTH JIBYX YIJIOB; CHHYCa U KOCHMHYCa JBOWHOTO yIJa npu
peoOpa3oBaHUAX MPOCTEUIITNX TPUTOHOMETPUUECKUX BBIPAKEHUI.

BoinyckHUK nosiyuum 603mM0X4CHOCHIb HAYUUMbBCA:



- IpeoOpa30BBIBATh TPUTOHOMETPHUECKUE BHIPAKECHUS PA3TUIHON CIOKHOCTH.

IIpousBoanasn.

Buinycknuk nayuumeces:

- HaXOJUTh CyMMY OECKOHEUHO YOBIBAIOIIEH T€OMETPHUYECKON MPOTPECCHH; BIAETh MOHATHSAMH: MPOU3BOIHAS (YHKIIMH B TOYKE, MPOU3BOIHAS
byHKIWH;

- BBIYMCIIATH TIPOU3BOTHBIC 2JIEMEHTAPHBIX (DYHKIIUH, TPUMEHSS MPaBHJIa BHIYUCICHUS TPOU3BO/IHBIX, UCIIOJB3Ys CIIPABOYHBIC MAaTEPHAIIBL;

- HCCIeN0BaTh (PYHKIMH U CTPOUTH UX TPAPHKH C TIOMOIIBIO IIPOU3BOTHOM;

- pemaTh 3a/1a41 ¢ MPUMEHEHUEM YpaBHEHUS KacaTeIbHON K TpaguKy (yHKIHNH;

- pemaTh 3a/1a4M Ha HaX0KJICHHE HAanOOJIBIIEro M HAMMEHBIIETO 3HaYCHUsT (DYHKIIUU Ha OTPE3Ke.

BoinycKkHuK noyuum 603MO0MCHOCHb HAYYUMbCA:

- MPUMEHSTh PEUICHUS T'€OMETPUYECKUX, (PU3MYECKHX, SKOHOMHUYECKHX M JPYTHX MPHUKIAJHBIX 33a7ad, B TOM 4YHCIE 33/Ja4 Ha HAaUOOJBIINE U
HaMMCEHBIINE 3HAYCHHUS C TPUMEHEHHEM ariapara MaTeMaTHIECKOTO aHAIH3a

KoMOuHATOPUKA M BEPOATHOCTD.

Buinycknuk nayuumcs:

- BJIQJICTh TMIOHATHSIMHU Pa3MEICHHE, TIEPECTaHOBKA, COYCTaHUE U YMETh UX MIPUMEHSTh IPU PEIICHUN 3a/1a4;

- UMETh TIPEJICTABJICHHE 00 OCHOBAX TEOPUHU BEPOSITHOCTEH (BKIIFOUAst OPMYIIBI TTOJTHOM BepoATHOCTH U (hopmyinbl baiieca);
- IMETh MPEJICTABIICHUE O CIYYaifHOW BEITMUYUHE (€€ XapaKTePUCTUKH, NX BBIYMCICHHE B IUCKPETHOM CITydae).

BoinyckHuk nosiyuum 603M0MCHOCHIb HAYUUMbCA:

- IPUMEHATh MaTEMaTHYECKIE METOIbI TIPU PEIICHUH COJIEPIKATEIBHBIX 3a/1a4.

AKCHOMBI T€OMETPHHU M MX CJeICTBHSI.

Boinycknuk naywumces:

- MOHUMAaTh AKCMOMATHUYECKUU CrocoOe MOCTPOEHUs TeOMETpPUH, pa3indaTh OCHOBHBIE (DUTYpbl B MPOCTPAHCTBE, CIOCOOBI MX OO0O3HAYEHUH,
MPUMEHSATH POPMYIUPOBKUA aKCHOM CTEPEOMETPHH UX IS PEIeHHs MPOCTEHIITNX 3a/1a4;

- COOTHOCHUTb IJIOCKHE T€OMETPUUECKHE (PUTYPBI U TPEXMEPHBbIE 0OBEKTHI C UX OMHCAHUAMHU, YEPTEKaMU, U300paKEHUSIMU;

- paznuyYaTh U aHAJIM3UPOBATh B3AUMHOE PacIooKeHne Gpuryp;

- n300pakaTh reoMeTpudecKue GUryphl U Teja, BHIIOIHATH YEPTEXK MO YCIOBHUIO 33/1a4H.

Boinycknuk nonyuum 603M0MHCHOCHIb HAYUUMBCA:

- UCIOJIb30BaTh AKCUOMBI U CIIEJCTBUA U3 HUX MIPHU PELICHUH 3a/1a4 JIOTUYECKOTO XapaKTepa;

- n300pakaTh TOYKH, MPAMBIE U MJIOCKOCTH HA MPOSKIIMOHHOM YepTeXe MPU Pa3IMuHOM UX B3aHMHOM PACIOJIOKEHUH B IPOCTPAHCTBE.



IlapajyieJbHOCTh NPAMBIX M ILTOCKOCTEN.

Buvinycknuk nayuumecea:

- pacrno3HaBaTh Ha YEPTEXKAX U MOJEIAX IEPECEKAIOIIMECS, IapallIC/IbHBIC IPAMBIC, IIEPECCKAIOUIUE IUIOCKOCTh M IapajuleibHbIE €H;
[IapaJUIeIIbHBIE U IEPECEKAIOIIHEC MITIOCKOCTH;

- p€iaTtb rcOMETPUUCCKUC 3aJla4H, OITUPAICh HA U3YUCHHBIC CBOMCTBA IIAaHUMETPHUYCCKUX U CTCPCOMCTPHICCKUX (bI/Ipr ¥ OTHOIIICHUH MCKOY
HUMHU, IPUMEHSS aJIredpandyeckuii 1 reoOMeTpUUECKUi anmnapar;

- IPOBOAWTH JOKA3aTCIBbHLIC PACCYKACHUA ITPHU PCHICHUHN 3a/1a4, JOKA3bIBATh OCHOBHBIC TCOPEMBI KypCa,

- BBIYMCIIATE JUHEHHBIC DJIEMEHTHI 1 YIJIBL B ITPOCTPAHCTBCHHBIX KOH(i)I/II‘ypaLII/ISIX.

Boinycknuk nonyuum 603M03#CHOCHb HAYHUMbBCA:

- Hay4uTCs N300paxaTh NPOCTPAaHCTBEHHbIE (PUTYpPhI HA IIIOCKOCTH B MapajieIbHON IPOEKIIHH.

IlepneHIUKYJISAPHOCTD NPSMbIX U IJIOCKOCTENN.

Buvinycknuk nayuumcsa:

- ONKMCHIBATH B3aMMHOE PAaCIOJIOKEHHE MPSAMBIX U IITIOCKOCTEN B MIPOCTPAHCTBE, ApIYMEHTHPYSI CBOU CYXICHUS;

- pemaTL 3aJa4Yu Ha HepHeH}II/IKy.TISIpHOCTI) pr[MI)IX 158 HJ'IOCKOCT@I\/’I B HpOCTpaHCTBe, HpI/IMeHSITI) CBOﬁCTBa HepneHnHKyns{pme prIMBIX 58
MIIOCKOCTEH.

Buvinycknuk nosiyuum 603mM0MCHOCHb HAYUUMBCA:

- TIO3HAKOMUTCS C TTOHSATHEM HIEHTPAIBHOTO MPOEKTUPOBAHUS U HAYYUTCS N300pakaTh MPOCTPAHCTBEHHBIC (PUTYPHI HAa TUIOCKOCTH B IEHTPATBHOU
MIPOEKITUH.

MHOrorpaHHMKH.
Buvinycknuk nayuumca:

- CTPOUTH Pa3BEPTKY;

- IPUMEHSTH MTOHATHE MHOTOTPAHHBIC YTJIbI;

- pemiaTh 3a/1a4y C BBIMYKJIBIMM MHOTOTpaHHUKAaMH, TEOPEMOW Dijepa;

- IPUMEHSITh OHATUS: YCEUCHHAs MUPaMUJIa, HAKIIOHHAS TIPU3Ma;

- BUJETh CUMMETPHUHU B MPU3ME M nupamuje. [I[puMeHnTh 3HaHUS O CUMMETPHH B IIPOCTPAHCTBE (LICHTpaJIbHAsI, OCEeBasi, 3epKaJIbHAs), IPUBOIUTH
MIPpUMEPBI CHMMETPUM B OKPYKAIOIIIEM MUPE;

- pemath CTepeoMEeTPUUYECKUE 3a7]aui Ha HAXOKICHHE Te€OMETPHUUECKUX BEJIMYUH (JIUTHH, YIJIOB, IUIOIIA e, 00bEMOB); HCIOIB30BATh MPU PEUICHUU
IJIaHUMETPUIECKUe (DAKThl U METO/IBI.

Buvinycknuk noayuum 603mM0iCHOCHb HAYUUMBCA:

- BJIAJICTh MOHATUAMM LEHTPAJIBbHOE U MApAJUICIBbHOE MPOEKTUPOBAHUE U NPUMEHATH UX MPU MOCTPOEHUU CEYEHUH MHOIOTPAHHUKOB METOIOM
MIPOEKLK;

- CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB; MOJIEJIMPOBATh MHOTOIPAaHHUKHU.



11 kjaacc
Crenenu 1 kopuu. CteneHuble GVHKIMHA.

Buvinycknuk nayuumecea:
- BJIQJICTh TMIOHATHEM CTETIeHHAast QYHKIHUS; CTPOUTH €€ rpaduK U yMETh IPUMEHSITh CBOIMCTBA CTENEHHON (DYHKIINHU MPU PEIICHUH 3a/1a4;
- pa3nuyarh QyHKIUU Y = “\/X, UX CBOWCTBA U rpauKy;
- OHepI/IpOBaTI) CTCIICHBIO C IleICTBI/ITGJII:HI:IM IIOKA3aTcCJICM.
Iloka3ateabHasi M jgorapumudeckas GyHKIMH.

Boinycknuk nayuumcs:
- BJIQ/IETh TIOHATUSAMU NOKa3aTeabHas U Jiorapupmuueckas QyHKIMH; CTPOUTh UX I'padUKU U yMETh MPUMEHSATh CBOWCTBA (PYHKIMN NIPU pELICHUH
3a7ad4.
BotnyckHuk noayuum 603MOMCHOCHIb HAYYUMBCA:
- BBINIOJIHATH [TPE0Opa30BaHNs KOMOMHUPOBAHHBIX JIOTAPU(PMUUECKHUX U TOKA3aTeIbHBIX BHIPAKEHUI;
- BBIUUCIISATH HauOOJIbIIIee ¥ HAUMEHBIIIEE 3HAUCHHE MTOKA3aTEIHbHOU U Jorapu(MUIecKoi GyHKITUH.
ITepBo0Opa3Hasi M HHTErPaJl.

Buvinycknuk nayuumecsa:
- Beruucnsars miomanu Guryp Ha KOOpJAUHATHON TNIOCKOCTH C IPUMEHEHHUEM OTIpeAeIEHHOTO HHTErpaa.
Boinycknuk nonyuum 603M03#CHOCHb HAYHUMBCA:
- OBJIaJIETh OCHOBHBIMU CBEJICHUAMU 00 uHTerpane Hprorona-JleiiOHMIA 1 €ero NprMeHEHUSIX.
YpaBHeHus U HepaBeHCTBA. CHCTeMbl YPABHEHHI M HEPABEHCTB.

Boinycknuk naywumcesn:
- CBOOOJIHO OTEepUPOBaATh MOHATHAMU: YpaBHEHUE, HEPABEHCTBO, PABHOCHIIbHBIE YPaBHEHUSI U HEPABEHCTBA, YpaBHEHUE, SIBJISIOIICECS CIEICTBUEM
JPYroro ypaBHEHUS, ypaBHEHHMsI, PABHOCHJIbHBIE HA MHOKECTBE, pAaBHOCHJIbHBIE ITPEOO0pa30BaHNs YPaBHEHUI;
- pewmaTh palMOHAJIbHbIE, UppallOHANbHbIE, TTOKAa3aTebHbIE, TPUTOHOMETPUYECKUE U Jorapu(pMUUECKUEe YpaBHEHHUS, UX CUCTEMbl, B TOM YHCIIE
HEKOTOPbIC BUJIbI YpaBHEHUH 3 U 4 CTENEHEH;
- pewaTh ypaBHEHHs, MPOCTEHUIINE CHUCTEMbl YpaBHEHUH, UCHOJb3Ys CBOiicTBa (GYHKIUI M UX Trpa@HUKOB; MCIOJIB30BATH YIS MPUOIMKEHHOTO
pelIeHns ypaBHEHUN U HEPaBEHCTB IpaduyecKuii METO/I.
Boinycknuk nonyuum 603M0M#CHOCHb HAYYUMbCA
- CBOOOJHO OMpeneNsiTh THUI U BbIOMpATh METOJ PEIleHHUs MOKa3aTeNbHBIX U JIOTapu(PMHUUECKUX YpaBHEHHI M HEPaBEHCTB HUPPALMOHAIBHBIX
ypaBHEHUI U HEPABEHCTB, TPUTOHOMETPUUYECKIX YPAaBHEHU U HEPABEHCTB, UX CUCTEM;
- peraTb OCHOBHBIE TUIIbI YPaBHEHUN U HEPABEHCTB C apaMeTpPaMH.

DJieMEeHTBI TEOPUM BEPOATHOCTEH U MAaTeMATHYECKON CTATHCTHKH.

Bbmycmmk Haydyumcs:

- MOICIUPOBATH PCAJIBHBIC CUTYAIIUU HA A3BIKEC TCOPHUU BepOHTHOCTeﬁ " CTaTUCTHUKHU, BBIYUCIIATH B HpOCTCfIIlIPIX ClIydadaX BEpOATHOCTH CO6LITPII>1;
- peuiaTtb HpOCTGfII.HPIC KOM6I/IHaTOpHBIe 3agaa4u MCTOIOM nepe6opa, a TaK)XKC C UCIIOJIb30BAHUEM HU3BCCTHBIX (I)OpMyJ'I, TPECYroJIbHUKA HaCKaJ'ISI;

- BBIYUCJIATH KOB(I)(I)HLIPI@HTBI omnoma HprotoHa mo (I)OpMy.]'Ie " C UCIIOJIB30BAHUEM TPCYI'OJIbHUKA ITackans.

Bbll’lyCKHuK noayuum 603MONCHOCHIb HAYUUMbCA?



- aHAJIM3UPOBATH pealIbHBIC YHUCIIOBBIEC JaHHBIC, HH()OPMAIUIO CTATHCTUYECKOTO XapaKTepa;
-OCYIIECTBIIATH MPAKTHYECKHE PAcUYeThl 10 (PopMyliam;
- TI0JIb30BaThCS OLICHKOM U IPUKUAKOM IPU ITPAKTUYECKHUX pPacUeTax,
- OBJIAJIETb OCHOBHBIMHU TOHSATHSAMH Teopuu rpadoB (rpad, BepmmHa, peOpo, CTENeHb BEPUIMHBI, MyTh B Tpade) U yMeTb NMPUMEHATh X IpU
peuieHuu 3aay.
HuauHap, KOHYC, 1ap.

Buvinycknuk nayuumcsa:
- IMETh MPEJICTABJICHHE O Pa3BepPTKE UIMH/PA U KOHYCA;
- BJIAJICTh MOHATHUSAMU TUIOIIAH TIOBEPXHOCTH MHJIMHAPA U KOHYCA YMETh IPUMEHSTh UX MIPH PEIICHUH 3a/1ad.
Buvinycknuk nosiyuum 603M0MCHOCHIb HAYUUMBCA:
- HAy4uTCs MOJICIMPOBATH PEAJbHBIC CUTYAIlMHM Ha SI3bIKE T€OMETPHH, UCCIICIOBATh IMOCTPOCHHBIE MOJEIH C HCIOJIB30BAHUEM I'€OMETPHUYCCKHX
MOHATHH U TeOopeM, amnmnapara anreOpbl;
- perarh MPaKTUYECKHUE 3a/1a9H, CBSI3aHHBIC C HAXOXK/ICHUEM I'eOMETPUICCKUX BEITUYHH.
O0BLeMBI Tel.

Buvinycknuk nayuumcsa:
- BJIQJICTh MOHATUAMHU 00beM, 00bEMBbI MHOTOTPAaHHUKOB, 00bEMBI TEJT BPallleHUS U TIPUMEHSATh UX TIPH PEIICHUH 3a7ad.
Buvinycknuk noaiyuum 603MO0MCHOCHL HAYUUMBCA:
- IPUMEHSATH TIPH PEIIeHUH 3a71a4 GOpMYIIbl 00beMa I1apa M ero 4acTei.

BekTOopbl B IPOCTPAHCTBE.

Boinycknuk naywumcesn:

- HCTI0JIb30BaTh U3BECTHBIE U3 Kypca MNIAHUMETPUU CBEJICHUS O BEKTOPAX U IEHCTBUSIX HaJl HUMHU, BBITIOJIHATD CI0XKEHHE, BBIYUTAHUE, YMHOKEHUE
BEKTOpa Ha YHCJIO;

- OIpeNIeNSTh KOOPAMHATHI TOUKU; TPOBOJAUTH OTIEpAIIUU Ha/l BEKTOPAMHU, BHIYUCIISATE JIUHY U KOOPAUHATHI BEKTOPA, YTOJI MEXAY BEKTOPaMHU.
Boinycknuk nonyuyum 603M0MCHOCHIL HAYYUMBCA:

- pemiarthb 3a/1a4y Ha Pa3jioKEeHHe BEKTOpa 10 TPEM HEKOMIIaHAPHBIM BEKTOPaM;

- pemath reOMeTpUUYECKUe 3aJa4d METOJIOM KOOPAUHAT.

MeToa KOOPAMHAT B IPOCTPAHCTBE.

Buinycknuk nayuumca:

- OIPEAETATh KOOPAUHATHI TOUKH; IPOBOIUTH ONIEPAllMK HaJl BEKTOPAMHU, BBIYUCIIATh JJIUHY U KOOPAWHATHI BEKTOPA, YrOJl MEX/1y BEKTOPaMU;
- UCIIOJIB30BaTh (POPMYILy pacCTOSTHUS OT TOUKHU JI0 TIOCKOCTH;

- IPUMEHSATH NMOHATHE KOMIIJIAHAPHbBIE BEKTOPHI;

- pacKJIaAbIBaTh BEKTOP MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.

BoinyckHUK noiyuum 603M0X4CHOCHIb HAYUUMbBCA:

- pemarb reOMeTpUUYECKUE 3aJa4l METOIOM KOOPIUHAT.



Conepxanue TeM y4eOHOro npeamera «Maremaruka: ajredpa v Ha4yaja MaTeMATHYECKOI0 AaHAJIM3a, FTeOMETPHA»
1 Aaredpa u Hayaj1a MATEMATHYECKOI0 AHAJIN3A

IToBTOpenue. Peuienue 3a1a4 ¢ UCIOIB30BAaHUEM CBOWMCTB YHMCEN U CUCTEM CUUCIIEHUS, JEJTUMOCTH, JTOJEH U YaCTEW, NPOLIEHTOB, MOIYJIEH YHCEIL.
Pemenne 3amay ¢ MCMONB30BAaHUEM CBOMCTB CTEMEHEH W KOPHEW, MHOTOWICHOB, NPEOOpa3oBaHUN MHOTOWIEHOB W JPOOHO-pAlMOHATBHBIX
BhIpaKECHUI. PelieHune 3agad ¢ MCHOJB30BaHUEM TIpagyCHOM Mepbl yriaa. Moayib 4ucia M ero cBOWcTBA. PemieHue 3agady Ha JBH)KEHUE U
COBMECTHYIO PabOTy ¢ MOMOIILIO TMHEHHBIX M KBAJAPATHBIX YPABHCHUN U UX CHCTEeM. PeleHue 3a1a4 ¢ TOMOIIbIO YHCIOBBIX HEPABEHCTB U CUCTEM
HEPAaBCHCTB C OJHOW MEPEMEHHOW, C NMPHUMEHEHUEM HW300paKCHHsI YMCIIOBBIX IMPOMEKYTKOB. PeleHWe 3agad ¢ HCIOJIB30BAHUEM YHCIIOBBIX
¢bynkuuii u ux rpaduxoB. Vcnonp3oBaHWE CBOMCTB M TpaMKOB JIMHEHHBIX M KBAJAPATUYHBIX (YHKIWH, 0OpaTHON NPONOPIHOHAILHOCTH H

bynkmu Y = /X . I'padudeckoe pelieHre ypaBHEHUI 1 HEPABEHCTB.
TpuroHomerpuyeckasi OKPYXKHOCTb, paouannas mepa yeaia. CHUHYC, KOCHHYC, TaHTEHC, KOMAH2eHC TPOU3BOJIBHOrO yria. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKICCTBO M CIICJCTBUS W3 HEro. 3HA4YCHHs TpUroHoMeTpuuecknx ¢yHkmwi mis yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

T TWT
(0, =, —,—, — pan). opmyavl CLONHCEHUS MPULOHOMEMPULECKUX PYHKYULL, POpMYTIbL NPUBEOeHUsl, (POPMYIbL OBOUHO20 APSYMEHMA.

) 6 ) 4 1 3
Hyan ¢yHkuuu, npomMesKyTKM 3HAKONOCTOSIHCTBA, MOHOTOHHOCTh. HambGonbiiee u HaumeHbliee 3HaueHue GyHkuuu. Ilepuoauueckue
¢dbyaknun. YeTHOCTh U HeueTHOCTh GyHKIUN. CrodicHvie (hynKyuu.
Tpuronomerpuveckue (ynkuuu Yy =C0SX,Yy =SiNX,y=19X. @yuxyus Yy =CgX. CpoiicTBa ¥ TpaQUKH TPUTOHOMETPHUECKUX (YHKIIUIA.

ApPKKOCUHYC, apKCHUHYC, ApKTAHT'€HC YUCIIA. APKKOMAH2eHC Yuca.

IIpocTeiimme TpuroHoMeTpuyecKkue ypaBHeHHsl. PerieHre TpUroHOMETPUUECKUX YpaBHeHUU. Oopammuvie mpucoHomempuyeckue (QyHKYuu, ux
ceoticmea u epagpuxu. Pewenue npocmetiviux mpuesoHomempuiecKux HepageHcms.

Crenensb ¢ eliCTBUTENbHBIM I0KA3aTeJIeM, CBOMCTBA CTENICHH.

IIpocreiimme noka3arejbHbIe YpaBHeHUs] U HepaBeHcTBa. [lokazarenpHas GyHKIMS U €€ CBOMCTBA U TpaduK.

Jlorapugm uyuciaa, cBoiictBa jJorapudma. Jlecaruunsiii orapudm. Yucro e. Hamypanvhoiii noeapugm. llpeodpasoBanue jgorapuMUUECKUX
BeIpakeHUi. Jlorapudgmuyeckue ypaBHeHHs U HepaBeHcTBa. Jlorapudmudeckas GyHKINUS U €€ CBOMCTBA U rpaduK.

Crenennasi pyHKuus U ee cBoiicTBa u rpaduk. MppanuonanbHbie ypaBHEHUsA. Memoo unmepsanos 0.1 peuwierus HepaseHcms. lpeobpazosanus
epaghukos Gynxyuiil. cogue 800 KOOPOUHAMHBIX OCelU, PACMANCEHUE U CHCAmue, OMPANCeHUe OMHOCUMEIbHO KOOPOUHamuwix ocel. I paguueckue
MemoObl peulenus ypagHeHull u HepageHcms. Pewenue ypaenenuii u Hepagsencms, cooepicawjux nepemenHyio nood 3Haxkom mooyasa .Cucmemsl
NOKA3aMEeNbHbIX, N02aPUPMULECKUX U UPPAYUOHANbHBIX YpasHeHutl. Cucmemvl NOKA3AMENbHBIX, Jlo2apu@dmuyeckux Hepasencms. Bszaummno
obpammuvie hynxyuu. I padhuxu é3aummno obpamuuix pyukyutl. Ypasnenus, cucmemvl ypasHeHul ¢ napamempom.

IIpousBoanasi ¢pynkuum B Touke. KacarenbHas k rpaduky ¢yHkuuu. ['eomerpudeckuii u ¢uandeckuii cMmbica HMpou3BoAHOM. [IponsBoaHbIe
aNieMeHTapHbIX (GyHKUMHA. [lpasuna ougpghepenyuposanus. Bmopas npouzeoonas, ee ceomempuueckuii u gusuveckutl cmuvica. [loHsTHe 0
HenpepbIBHBIX (QyHKIMIX. Touku skcTpeMyMma (MakcuMymMa M MHUHMMYyMa). MccienoBaHue slieMEHTapHbIX (YHKLIMH Ha TOYKHM SKCTPEMyMa,
HauOoJiblllee U HaUMEHblIee 3Hau€HHE C MOMOIIbI0 MPOU3BOAHON. [locmpoenue ecpaghuxos Gynxkyuii ¢ nomowvbro npou3eoonvix. Ilpumenenue
NPOU3BOOHOU NPU peuleHuU 3a0au.

IlepBooOpa3unas. [lepsoodpasnvie snemenmapnvix Qyuxyui. Ilnowaos kpusonunetinoi mpaneyuu. Popmyna Hetomona-Jletionuya. Onpedenennviii
unmezpan. Beiuucnenue niowaoeti niockux gueyp u 06vemos men 8paweHusi ¢ NOMOwbIo uHmezpand.



2 I'eomeTpusn
IloBTOpeHue. Pemenue 3amad ¢ MPUMEHEHHWEM CBOMCTB (UI'Yp Ha IUIOCKOCTH. 3aJayd Ha JOKA3aTEIbCTBO U MOCTPOCHHE KOHTPIPUMEPOB.
Hcnonp3oBanue B 3ajjadyax MPOCTEHMIINX JIOTUYECKUX MpaBuil. PerieHue 3aaay ¢ MCHOJB30BAaHUEM TEOPEM O TPEYroJIbHUKaX, COOTHOLIEHUHN B
MPSIMOYTOJIBHBIX TPEYroJbHHUKAX, (DaKTOB, CBS3aHHBIX C YETHIPEXyroJbHUKaMH. PelmieHne 3agad ¢ HMCMOIb30BaHUEM (PAKTOB, CBA3AHHBIX C
OKpy)XHOCTsAIMU. PerieHue 3amad Ha M3MEpEeHMs Ha IJIOCKOCTH, BBIYMCIIEHHE JUIMH U IUIOWaAed. Pewenue 3adau ¢ nomowpio 6eKmopos u
KOOpOuHam.
Harasignasi crepeomerpusi. @urypsl 1 ux u3oopaxenus (Kyo, nupamuaa, npusma). OcHogHble nousamusi cmepeomempuu u ux ceoticmea. CeueHus
Ky0a 1 TeTpaszpa.
Touka, mpsiMasi U MJIOCKOCTh B MPOCTPAHCTBE, aKCUOMBI CTEPEOMETPUN U CIEACTBUS M3 HUX. B3aumHOe pacnosokeHue npsMbIX U IJIOCKOCTEH B
npoctpadcTee. IlapaniielbHOCTh NPSAAMBIX M IUIOCKOCTedl B mpocTpaHcTBe. l300pakeHne NpocTeWIIMX NPOCTPAHCTBEHHBIX (UTYp Ha
mockocTu. Paccrosinus mexty purypamu B IpOCTpaHCTBE.
¥Yrasl B npocTrpanctBe. [lepnieHInKyISIPHOCTH NPAMBIX U IIJIOCKOCTEH.
[Ipoexuus purypsl Ha MIOCKOCTh. [IpU3HaKkK NEPHEHIUKYIIPHOCTH MPSAMBIX U IJIOCKOCTEH B IPOCTpaHCTBE. Teopema o Tpex NeprneHAuKyIspax.
Muororpannuuku. [lapamnenenunen. CBoiicTBa mpssMOYToJibHOTO Tapayuienenumnena. Teopema [Mudaropa B mpoctpanctse. [Ipusma u nupamuaa.
[IpaBunbHast mupamMuaa U npaBuibHas npusma. [psimas mupamuia. DIeMEeHTHl PU3MBI M TUPAMUIbI. BeIaucieHne 3J1IeMEHTOB MPOCTPAHCTBEHHBIX
¢buryp (pedpa, TuaroHau, yribl).
Tesa BpameHus: HWIMHAP, KOHYC, cepa u map. OCHOBHbIE CBOMCTBA MPSAMOTO KPYroBOTO LHJIMHIPA, IPSIMOTO KPyroBoro konyca. M3o0paxkenue
TeJ BpalleHUs Ha MJIOCKOCTU. [Ipedcmasnenue 06 yceueHHOM KOHyce, cedenuss KOHYca (napaiefibHoe OCHOBAHUIO U NPoXoodaujee yepe3 8epulumy),
ceueHus YUIUHOpa (napaineivHo U NepneHOUKyIApHo ocu), cedenus wiapa. Pazeepmka yunumopa u kouyca. Ilpocmetiwue xomoOunayuu
MHO202PAHHUKO8 U MeTl 8PAUeHUsI MeHCOY COOOU.
[Inomaap MOBEePXHOCTH NPABUILHON MUpaMUbI U MPAMON npu3Mbl. [110mans moBepXHOCTH MPSIMOTO KPYroBOTO IMIIMHAPA, IPSIMOTO KPYTOBOTO
KOHYyca U I11apa.
IMousitue 06 00beme. O0bEM MUPAMUIBI U KOHYCA, MPU3MBI U IWIHHApPA. O0BeM I1apa.
Ilooo6Hble mena 6 npocmpancmeae. COOTHOIICHUS MEXAY ILTOIIAIMU IOBEPXHOCTEN M 00beMaMu OI0OHBIX Tell.
BekTopnsl M koopanHaThl B mpocTtpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHME BEKTOpa Ha YHUCIO, Yroi Mexay BekTopamu. Komnmmneaphble u
KOMILJIaHapHble BEKTOPbl. CkanspHoe npouzsedeHue eekmopos. Teopema o0 paznodxceHuu 6eKmopa no mpem HeKOMNIAHAPHBLIM BeKMOPAM.
Ckanspnoe npoussedenue 6eKmopos 8 Koopounamax. Ilpumenenue 6ekmopog npu peuieHuly 3a0ay Ha HaxoHcoeHue paccmosaHuil, ONuH, niowadeu u
06vemos. [lsudcenuss 8 npocmpancmee: NapanlesibHblil NepeHoc, YeHMPAlbHAas CUMMEmMpPUsl, CUMMEmMpPUsi OMHOCUMENbHO NIOCKOCHU, NO8OPOM.
Ceoticmsea osuoicenuti. [lpumenenue Ogudicenuti npu peuwtenuu 3aday. YpaeweHue niOCKOCMU 6 npocmpaHcmee. Ypasnenue cgepvl 6
npocmparcmee. Popmyna OJis 8bIYUCTIEHUSL PACCIOAHUSA MeAHCOY MOUKAMU 8 NPOCMPAHCEE.

3 BeposiTHOCTBb U cTaTUCTHKA. PaboTa ¢ 1aHHBIMHU

IloBTOpenue. Pemenue 3amauy Ha TabnuuHOEe W Tpaduyeckoe MPEJCTaBICHUE AAHHBIX. VICMONb30BaHHE CBOWMCTB M XapaKTEPUCTHK YHCIOBBIX
HaOOPOB: CPEAHUX, HAUOOIIBIIIETO ¥ HAWMEHBIIIETO 3HAUCHUS, pa3Maxa, OUCHepCUl.
Pewenue 3a0au Ha onpedenenue uyacmomel u 6eposmHocmu codvimuil. Beiuucienue e6eposmuocmell 8 ONLIMAX C PABHOBO3IMONCHHIMU
neMeHmapHeiMu ucxooamu. Pewenue 3a0au ¢ npumeneHuem KomoOumamopuku. PeweHue 3a0au Ha @vluucieHue 8eposmMHOCHEN He3d8UCUMbBIX



cobvimuil, npumeHneHue @Gopmynvl CcrodceHus eeposimuocmelu. Pewenue 3adau ¢ npumeHneHuem ouazpamm Jiiepa, Oepesa GeposmHocmel,
Gopmynsl Beprynnu.

Ycnosnas eeposmnocms. Ilpasuno ymnodcenus eeposmuocmeti. Popmyna nOaHOU 8epOImMHOCHIU.

Jluckpemnvie cnyyaiinvie genuuunvl u pacnpedenenus. Heszasucumvle cayuaiinvle senuuunvl. Pacnpedenenue cymmol u npouseeoenus He3agucumMblx
CYYAUHBIX BETUYUH.

Mamemamuueckoe odxcuoanue u Oucnepcust cryyauHou eenudunvl. Mamemamuueckoe odcudanue u OUCNEPCUS. CYMMbL CAVYAUHLIX GEIUUUH.
LI'eomempuueckoe pacnpedenenue. bunomuanvruoe pacnpedenenue u e2o c8ouUcmad.

Henpepuignvie cayuaiinvie senuuunsl. [lonsmue o nnomunocmu éeposmuocmu. Pagnomepnoe pacnpeoenenue.

Ilokaszamenvroe pacnpeoenenue, e2o napamempbi.

Ionamue o Hopmanvnom pacnpeoenenuu. Ilapamemper Hopmanvro2o pacnpeoenenus. Ilpumepul cryyaiinblx eauduH, NOOYUHEHHBIX HOPMATLHOMY
3aKOoHY (nO2peuHoCmy UsMepeHull, poCcm 4el08eKa).

Hepasencmeo Yebviwesa. Teopema Bepnynnu. 3axon 6onvuiux yucen. Bvlioopounwviti memoo usmepenus éeposmuocmetl. Ponv 3axona donvuiux
yucen 8 HayKke, npupooe u oouecmae.

Kosapuayus oseyx cnyuaiinvix eenuuun. Ilonamue o koagppuyuenme roppenayuu. Coemecmuvle HAONOOEHUS O08YX CHYVUAUHBIX BEIUYUH.
Buvibopounwiii koagguyuenm xoppenayuu.



TemaTnuyeckoe VIAHMPOBAHME € YKa3aHHEM KOJMYECTBA YaCOB, OTBOAUMBIX HA 0CBOCHHE KAMKIAOH TeMbl
MartemaTuka: ajreépa u Hayajla MaTeMAaTHYeCKOr0 aHAIU3a, reoMeTpus. ba3osblii yposens 10 kiacc
(210 YACOB) 64. B HEAEJIIO

HazBanue
paszzaena

OcHOBHOE cojiepKaHue TI0 TEMaM.

Koi-
BO
qaco

IToBTOpEHME

[ToBTOpeHue matepuana no anredpe 7 — 9 Ki1accos.

YwucaoBeie
(GyHKIMH.

Oynkuuu. O6nacTe ompenesneHuss U MHOXKecTBO 3HaueHWd. ['paduk dynkuuu. Iloctpoenue rpadukoB (yHKIH,
3aJlaHHBIX pa3IMYHbBIMU criocoOamu. CBoiicTBa (yHKIUH: MOHOTOHHOCTb, YETHOCTh M HEYETHOCTH, MEPHUOJUYHOCTD,
OTpaHUUYEHHOCTb. [IpoMexXyTKH Bo3pacTaHus U yObIBaHMsI, HauOOJIblIEE U HAaUMEHbIIee 3HAUE€HUs, TOUKH IKCTpEMyma
(JlokampHOTO MakcMMyMma U MuHMMYyMa). ['paduueckas unTepnperanus. [lpumepsl GyHKIMOHATBHBIX 3aBUCUMOCTEN B
peaJIbHBIX MpoLeccax U SBJICHUSIX.
Ob6patHas ¢pynkuus. O6nacts onpeneneHus U 00nacTh 3HadeHuit oopatHoit pynkuuu. ['paduk o6paTHOM QyHKIIMN
Pemenue 3agad ¢ KCMOJIb30BAHUEM T'PAAYCHOM MEpbI yriia. Mo 1yJib 4Kclia U €ro CBOMCTBA. Pelienne 3amay ¢
HCI0JIb30BAHMEM YHCIIOBBIX PYHKIUN U uX rpadukoB. Mcnonp3oBaHue CBOWCTB U TpaduKOB JTUHEWHBIX U
KBaZPAaTHIHBIX (QYHKIMIA, 0GpaTHO MPOMOPLHOHATLHOCTH 1 GyHKIMH Y =+/X . ['padudeckoe peleHne ypaBHEHHIT 1

HEPaBEHCTB

Tpuronome
TpUYECKHE

byHKIHH.

OcHoBbl TpuronomeTpuu. CHHYC, KOCUHYC, TAHT'€HC , KOTAHT€HC MPOU3BOJILHOTO YIila. 3HAKOMCTBO C MOJAETISIMU

«YUCIIOBasA OKPYKHOCTb» M «UUCIIOBAsi OKPYKHOCTh HAa KOOPAMHATHOM MJIOCKOCTH, paduanuas mepa yaaa.». , CHHYC,

KOCHHYC, TAaHT€HC, KOMaHeeHc TPOU3BOJIBHOTO yriia. 3HAaYeHHs TpUroHOMeTprudeckux GyHkiui st yrios 0°, 30°, 45°,
T T T T

60°, 90°, 180°, 270°. (0, =, =,—, — pan).
4 3 2

CuHyc, KOCMHYC KaK KOOpAMHATbl TOYKU YUCIIOBOM OKPYKHOCTH, TAHIE€HC U KomauzeeHc. TPUrOHOMETpUYECKUE
(GyHKLIMHU, UX CBOMCTBA M rpaduKu; MEpHOAUYHOCTb, OCHOBHOM mnepuoA. TpuroHomeTpuyeckue (pyHKIUH YHUCIOBOTO
apryMeHTa U CBsI3U MeXAy HuMU. Tpuronomerpuueckre (GyHKIMU YIIIOBOTO apryMeHTa, paJuaHHas Mepa yriaa. Cunyc,
KOCHHYC, TaHI€HC M KOTaHreHc uucia. OyHkuuu Y=SinX, y=C0SX, ux cBoiictBa u rpaduku. GopMybl MpUBEICHUSI.
[MeproguuHOCTh GYHKIMN Y=SINX, Y=COSX.

IIpeoOpa3oBanus rpadukoB: napajuleabHbIA MEPEHOC, CUMMETPUs OTHOCUTEIBHO OCEH KOOPIMHAT M CUMMETPHS
OTHOCHUTEIIBHO Hayajla KOOPAWHAT, CUMMETPHS OTHOCHUTEIIBHO IPSAMOM y = X, PacTsHKEHHE U CKaTUe BIOJIb OCEH
koopauHaT. I'paduk rapmonuueckoro konebanus. dyHkuun y=tgX, y=CtgX, ux cBoiicTBa u rpaduku. BepTuxanbHbie
U TOPU30HTAJIbHbIE aCUMITOTHI rpadukoB. I'paduku 1poOHO-THHEHHBIX QYHKLIUH.

Hynu @yHKIMM, MpOMEXyTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbosbliee 1 HauMeHbllee 3HaueHne (QyHKINN.
[lepuoanyeckue pyHkuuu. YeTHOCTh M HEUeTHOCTh PYHKIMH. CrnoorcHvle hyHkyuu.
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Bsenenue.

Harnsguas CTCPCOMCETPUL.




AKCHOMBI [IpencraBnenue pasaena reoMeTpuu — crepeoMeTpr. OCHOBHBIE IOHITHS CTEPEOMETPUN. AKCUOMBI CTEPEOMETPUU U
cTepeoMeTp | ux cieactBus. PUrypsl U ux u300paxkeHus (Kyo, nupamuaa, npusMa). OCHo8Hble NOHAMUS CINepPeoMempul U ux
UM U UX | ceoticmea. Touka, mpsiMas ¥ INIOCKOCTb B IIPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUH U CIIEACTBUA U3 HUX. B3aumHoe
CIIEJICTBUS | PACIIOJIOKEHHE MPSAMBIX U INIOCKOCTEN B ITpocTpaHCcTBe. [lapamienbHOCTh IPSIMBIX U IVIOCKOCTEN B IPOCTPAHCTBE.
N300paskeHne MpoCTeHIMIX MPOCTPAHCTBEHHBIX (DUTYP HA TUIOCKOCTH.
Mpuororpannuku. [Ipuzma, ee ocHoBaHusI, 00KOBbIE pedpa, BbICOTa, OOKOBasi MOBEpXHOCTh. [Ipsimas 1 HakIIOHHAS
npu3Ma. [IpaBunsHas npusma. [lapamienenunen. Teopema [Tudaropa B mpocrpanctse. CBOHCTBA MPIMOYTOJIEHOTO
napauienenunena. Kyo, nupamuna, npasuiabHas nupamujaa. [Ipsamas nupamuaa. DieMeHTs IPU3MbL M TUPAMUIbIL.
MonenrpoBaHue MHOTOIPAaHHHUKOB U3 Pa3BEPTOK U C TIOMOILbIO T€OMETPUYECKOr0 KOHCTpYKTOopa. CeueHus Kyoa,
TeTpadipa. IPU3MBbl, MUPAMUJIBL. ..
Tpuronome [Ipocrenmme TpuroHoMeTpudeckue ypasHeHus. [lepBoe npeacTaBieHne 0 peeHn TPUrOHOMETPUIECKUX 15
TPUYECKUE | YPAaBHCHUH U HepageHcms. ApKKoCcuHyc M pEllICHUE ypaBHEHUsI COSX = a, apKCUHYC W PElIeHUe ypaBHEHHs SINX = a,
YPAaBHEHUS | apkmaneeHc W pelleHne ypaBHeHus tgX = a, apkkomaneenc U penieHue ypaBHeHus ctgX = a. OCHOBHbIE
TPUTOHOMETPUYECKHUE TOKIECTBA. PellIeHne TPUroHOMETPUYECKUX YPABHEHUN METO/IOM BBEJICHHSI HOBOW ITEPEMEHHOM;
OJIHOPO/IHBIE TPUTOHOMETPUYECKHE YPABHEHUSI.
Obpammnvie mpuzonomempudeckue GyHKkyuu, ux ceorcmsa u epaguxu. Pewenue npocmetiuiux
mpucoHomempuieckux Hepagerncme. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO U CIEACTBUS U3 HETO.
[Tapannens Ilepecekaromuecsi, napauelbHble U CKpEIMBAIOIIMecs IpsiMble B IpocTpaHcTBe. Kiaccudukanus B3aumHoro | 15
HOCTb PacIoJIOKEHUsT ABYX HpPSAMBIX B NpocTpaHcTBe. lIpm3Hak ckpemuBaromuxcs npsmsix. [lapamiensHOCTs npsMoON U
OpsIMBIX ¥ | IJIOCKOCTH B IpocTpaHcTBe. Kiaccupukanuss B3aUMHOTO pPAacHoOJOXKEHHs MpsMOol M miockoctu. IlpusHak
IJIOCKOCTEH | mapayieIbHOCTH TpsAMON W MIockocTu. [lapammensHOCT, 1BYX TuIockoctei. Kraccudukamuss B3anMHOTO
pacmoJIoKeHusl ABYX IIOocKocTed. [Ipu3Hak mapaiienbHOCTH IBYX IUIOCKOCTeH. IIpusHakm mapamienbHOCTH JIBYX
IPSIMBIX B IPOCTPAHCTBE.
IIpeobpaszos CuHyc, KOCUHYC ¥ TaHI€HC CyMMBbl M Pa3HOCTU JBYX YIVIOB. BelpakeHue TpUroHOMETpUYecKux (yHKUuil yepe3 | 16
aHue TAQHI'€HC II0JOBUHHOTO aprymeHTa. CHHYC M KOCHUHYC IBOMHOrO yryia. ®opmynbsl NOJTOBHHHOIO yria. Dopmynvl
TPUTOHOMET | CNOJICEHUSL MPULOHOMEMPUUECKUX PYHKYUL, popmynsl npusedenus, popmynst osotinozo apeymenma. IlpeoOpa3oBanus
PUYECKHUX CYMMBl TPUTOHOMETPHUYECKMX (YHKUUH B IPOU3BEICHHWE U INpPOU3BENEHUs B cymMmy. [lpeobpazosanus cymm
BBIPAXKCHUN | MPUSOHOMEMPUYEecKUx QYHKYull 6 npouszsedenue u npouszeedenus ¢ cymmy. Ilpeobpazosanue evipasicenuss ASINX +
Bcosxk sudy C sin (X + t). [IpeoOpa3zoBaHus MPOCTEHITUX TPUTOHOMETPHUCCKHUX BBIPAKCHHI.
Ilepnenauk VYron Mexay NpsMbIMU B IPOCTPAHCTBE. YTJIbI B IPOCTpaHCTBE. llepreH MKy IspHOCTD IPSMBIX. 22
yisipHocTh | IlepnienauKynsspHOCTE NPSIMOM U INIOCKOCTHU. 1IpU3HaK neprnesauKyIsspHOCTH OPSIMOK U INIOCKOCTH. OpTOroHaJIbHOE
MpsMBIX U poekTupoBanue. llepnenaukynsap 1 HakJIOHHAas. YT0JI MEXKIy IIPSAMOU U IVIOCKOCTBIO. JIByrpaHHbIN yroi. JINHEeHHbIN
IJIOCKOCTEN | yroi ABYIpaHHOro yria. IlepnenaukynsspHOCTh IiockocTel. [Ipu3Hak neprneHauKyIspHOCTH IBYX IUIOCKOCTEH.
PaccrosHne Mex 1y TOUYKaMu, NIPSMBIMU U IUIOCKOCTAMU. TeopeMa 0 Tpex NepreH IuKyIspax.
IIpoussoan Ilonatue o mpenmene mocienoBatenbHOcTH.  CyliecTBOBaHHME — Ipejesia  MOHOTOHHOW — OTpaHMYEHHOM | 32
as . IIOCJIEN0BATENBHOCTH. JUIMHA OKPY)KHOCTHM U IUIOIAAbL Kpyra Kak IpeAeibl IMOCIeN0BaTeIbHOCTEeW. beckoHeuHo




yObIBaroIasi reOMeTpUYECcKas mporpeccust u ee cymma.  [lpeden ¢ynkyuu na 6eckoneuHocmu u 8 mouxe.

[TonsaTtue o HenpeprIBHOCTH GYyHKIUHU. [loHATHE O TPOU3BOIHON (HYHKIIUH, PU3HUECKUIA U T€OMETPUIECKUNA CMBICI
MIPOU3BOIHON. YpaBHEHHE KacaTeabHOH K rpaduky ¢pyHkuuu. [Ipons3BoaHbIe CyMMBI, Pa3HOCTH, IPOU3BEICHUS,
gactHOTO. [Ipon3BOIHBIE OCHOBHBIX 3JeMEHTapHBIX QyHKIMA. [IpuMeHeHrne TpOoU3BOIHOMN K HCCIETOBAHNIO (DYHKIIUI
1 TiocTpoeHuto rpadukoB. [IpousBogHbIe 00paTHON (YHKIIMH U KOMIIO3UIIMH JAaHHOHN (DYHKIIUU C TUHEHHOM.

IIpousBoanas ¢pynkuum B Touke. KacarenbHas k rpaguky ¢pyHkuuu. ['eomerpudeckuii 1 GU3HMYECKHA CMBICIT
npou3BoaHOM. [Ipown3BogHbIE 21eMeHTapHBIX QYHKIMHA. [Ipasuna oughgepenyuposanus.
Bmopas npouzeoonas, ee ceomempuueckuii u hpuzuyeckuti CMuici.

[TonsiTre o HenpepbIBHBIX (GyHKIMIX. TOukn skcTpemMyMma (MakcuMyMa U MUHUMYMa). McciaenoBanue 3JeMeHTapHbIX
(YHKIMI Ha TOUKH SKCTpeMyMa, HauboJIblliee 1 HAMMEHbBIIIee 3HAUE€HUE C MOMOLIBI0 TPOU3BOIHON. [locmpoenue
epaghukos GyHxkyull ¢ nomowsbio npou3soonsix. Ilpumenenue npou3so0HOU Npu peueHuy 3a0ady.

[Ipupamienue aprymenTa, npupamenue Gpyakiuuu. OnpeneneHrne Mpou3BOJIHON: 3ajaun, TPUBOAIINE K MOHSITHIO
MIPOU3BOJIHOM, OMpeaesieHne MPOU3BOJHON, €€ TeOMEeTpUYeCKUil M (U3NYECKHIl CMBICH, aJrOPUTM OTBICKAHUS
MPOM3BOIHOM. Berurcienue mpou3BoaHbIX: GopmMysibl aubdepernupoBanus 1 GyHkuuil y = C, y = kx+m, y = X, y =
1/x,y =VX, y=sinx, y = c0sx), npasuia audQepeHmpoBaHus (CyMMBI, TPON3BEICHHS, YaCTHOTO), J(hepeHIMpOBaHAe
byukui Y = X 3, y = tgX, y = CtgX, Y = X?, ougpghepenyuposanue pynxyuu y =T (kKx + m).

10 | MHuororpan | MHororpanHuku. BepmmHbl, pebpa, TpaHM MHOTOTpaHHHMKA. Pa3zBepTka. MHororpaHuele yribl. Bemmykisie | 20

HHUKHU MHororpaHHuku. Teopema Oiinepa. Ilupammuma, ee ocHoBaHHMe, OOKOBBIE peOpa, BhICOTA, OOKOBask TOBEPXHOCTD.
TpeyronpHas nupamuga. [lpaBuiabHasg mnupamuga. YcedeHHas MNHpaMUia. [IpencraBienue O NpaBUIbHBIX
MHOTOTpaHHUKaX (TeTpadap, Ky0, OKTadap, AOJEKAIP W HKOCAIP).

11 | snemeHTHI Tabmuunoe u rpaduyeckoe MpeACTaBICHUE TaHHBIX. YHCIIOBBIE XapaKTePUCTUKH PSAIOB JaHHBIX. Vcmomp30BaHme 11

KOMOHMHATO | CBOMCTB M XapaKTEPUCTUK YMCIOBBIX HAOOPOB: CPEIHUX, HAUOOJBIIET0 U HAMMEHBIIIETO 3HAUYEHUS, pa3Maxa,

pUKH, oucnepcuu. Pewenue 3a0au na onpedenenue uacmomul u epoamuocmu coovimuil. Buruucienue éepoamuocmet 6

CTaTUCTUKH | ONbIMAX C PABHOBOIMONCHLIMU INEeMEHMAPHbIMU Ucxooamu. Pewenue 3a0au ¢ npumeneruem KOMOUHAMOPUKUL.

OnemeHThl | Pewenue 3a0au Ha vluucienue 6eposimHOCmell He3d8UCUMbBIX COObIMULL, NpUMEHEHUe POPMYIIbl CLONCEHUS]

TEOPUU sepossmuocmetl. Pewenue 3adau c npumenenuem ouazpamm Jiinepa, depesa seposmuocmetl, hopmynst Bepnynnu.

BEPOSATHOCT [ToodepenHbiif 1 OMHOBPEMEHHBII BRIOOP HECKOIBKHIX AIIEMEHTOB U3 KOHEUHOT0 MHOKecTBa. DopMyIbI Uriciia IepecTaHOBOK,

il COYETaHWi, pa3MelieHnid. Pemmenne komOnHaTOpHEIX 3aa1a4. Dopmyna 6nHoma Herorona. CBoiicTBa OHHOMHAITEHBIX
ko3 durmentoB. Tpeyronpauk [lackans. DnemMeHTapHBIE U CIOXKHBIE COOBITHS. PaccMoTpeHne cirydaeB U BEpOITHOCTh CYMMBI
HECOBMECTHBIX COOBITHI, BEPOSTHOCTH TIPOTHBOMOI0XKHOTO COOBITHS. [IoHATHE O HE3aBUCUMOCTH COOBITHIA. BeposSTHOCTS 1
CTaTUCTUYECKasd 4aCTOTa HACTYIIJICHUA coObITH. Perienune MPAaKTHUYCCKUX 3a/1a4 C IPUMCHCHHUEM BEPOATHOCTHBIX METOIOB.
Yenosnasn eeposmuocme. Ilpasuno ymuooicenus eepoamuocmeii. Popmyna noaHou 6epoAmMHOCIU.

Juckpemnvie cayuatinvie genununsl u pacnpedenenus. Hezasucumvle cayuatinvie senuuunsl. Pacnpedenenue cymmol

U NpouU3BedenUs He3ABUCUMbIX CTIYYAUHBIX EIUYUH.

IToropenne | [loBTOpeHME Kypca anreOpbl M HaYall MaTEMaTHYeCKOTo aHanu3a, reomerpu 3a 10 kiacc 32

utoro | 210




MaremaTuka: ajredépa 1 Ha4ajaa MATEMATHYECKOI0 AaHAJIN3a, FeOMeTPHUS.
Basosblii yposens 11 kiaace (204 HACOB) (6 4. B HEJIEJITO)

Ne | HazBanue paszzaena OcHOBHOE coJiepKaHue M0 TeEMaM. Koa-
BO
qac

1 IToBTOpEHUE [ToBTopenue kypca 10 xmacca Tpuronomerpuueckue GpyHkuun. TpUroHOMETpHUYECKUE YpaBHEHHUS. 10

[IpounsBoHasl.

2 Crenenu M KOPHHM. | T[lonstue KOpHS N-i CTENEHW W3 JIEUCTBUTEIILHOrO uyuciia. DyHKIUU Y = 8/x , UX CBOWCTBa M Tpaduky. 15
Crenennbie CaoiicTBa KOpHS N-if creneHu. [IpeoOpazoBanue BeIpaXXeHUH, COAepKauX paaukaibl. O000IeHne MOHATHS O
$yHKUMA. nokasaresne creneHu. CTeneHHble (QyHKIUHU, MX CBOWCTBAa M rpauku (Bkmwoudas auddepeHupoBanue u

uHTerpupoBanue). M3pneueHune KopHeil N-il CTeNeHN U3 KOMIUIEKCHBIX YHCElL.

3 Hununop, xonyc, [Tonsitue nmmmnapa. [Lnomans noBepxHocty nuiuHapa. [loustue konyca. [1nomaas moBepXHOCTH KOHYCA. 16
wap VYceuennsriit konyc. Chepa u map. YpaBaenue chepsl. BzaumHoe pacmnosoxenue cepbl U TIIOCKOCTH.

Kacarenbnast minockocts k cepe. [lnomans chepsi.

OcHoBHas 11eJ1b — JaTh YJalIUMCsl CUCTEMAaTHYEeCKHE CBEIeHNsI 00 OCHOBHBIX TeJIaX U MOBEPXHOCTSIX
BpallleHus — IUIHHJIpE, KOHYce, cdepe, mape.

N3yuenune Kpyraelx T U UX MOBEPXHOCTEN 3aBEPIIAECT 3HAKOMCTBO yYAIIUXCsl C OCHOBHBIMU
MMPOCTPAHCTBEHHBIMH (PUTYpaMH. BBOIATCS MOHATHS IUIUHIAPHUIECKON M KAHOHMYECKOM MTOBEPXHOCTEH,
UWIMHPA, KOHYca, yceueHHOTo KoHyca. C MOMOIIbI0 Pa3BEPTOK OMPEAEIIAIOTCS MIIOMAAN UX OOKOBBIX
MMOBEPXHOCTEM, BBIBOJSATCS COOTBETCTBYIONINE popMysbl. JlatoTcst onpenenenus chepsl U mapa, BBIBOAUTCA
ypaBHeHue cdepbl. B 3amauax paccMaTpuBaroTCs pa3andHble KOMOWHAIMN KPYTJIBIX TeJT M MHOTOI'PaHHUKOB, B
YaCTHOCTH, OITMCAHHBIE U BOMCAHHBIE IPU3MBbI U IUPAMUIBL.

4 IMoka3zarenpbnass wu | [lokasarenpHas QyHkuus, ee coiictBa u rpaduk. Ilokasarenvhsie ypaBHeHHs U HepaBeHcTBa. [lonsitue | 30
Jorapupmuyeckas | gorapupma. DOyHkuus Y= log, X, ee cBoiicrBa u rpaduk. CaoiictBa sorapudmos. Jlorapudmuueckue
$yHKUMA. ypaBHeHUs U HepaBeHcTBa. J{uddepennmpoBanre noka3zaTeabHON U Jorapu@MUUecKoil GyHKIIUMN.

5 O0BeMBI T ITousitre 00 00beMe Tema. OTHOIIEHHE 00BEMOB HOJOOHBIX TEIL. 17

®opmyiel 06beMa KyOa, IPSIMOYTOJIBHOTO Mapajuiesienune1a, Npu3Msl, TUIMHIpa. opmyisl 0Obema
nupaMu/ibl U KoHyca. @opMyIibl IIOLIAM TOBEPXHOCTEH IMIMHApa U KoHyca. DopMyiiel oObeMa 1apa u
wiomaau cpepbl. O6beMbI IIapOBOTO CErMEHTA, IIAPOBOTO CJIOS U IIAPOBOI0 CEKTOPA.

OcHOBHas 11e7b — BBECTH NOHATHE 00beMa Tella U BEIBECTU (POPMYIIBI [Tl BEIYHCIIEHUS 00bEMOB OCHOBHBIX
MHOTOI'PaHHHMKOB U KPYTJIbIX TEJl.

DopMyTUpPYIOTCSI OCHOBHBIE CBOMCTBA 0OBEMOB 1 Ha X OCHOBE BBIBOJAUTCS (hopMyrna oObema
IPSMOYTOJIBHOTO Mapajuiesenunesia, npsMoi Npu3Msl U UIuHApa. PopMyiibl 00bEMOB APYTUX TeJ BHIBOIATCS
C MOMOIIbIO MHTErpalibHOU (opMyibl. Popmyna oObeMa Iapa UCHOIb3YeTCsl Ul BbIBOIA (POPMYJIbI TIOIIA M

cdepsl.




IlepBooOpa3nass u
HHTerpaJ.

[TepBooOpa3Hasi U HeompeneneHHbl HHTErpal. OnpeaeieHHbI WHTETpall, €ro BBIUYUCICHWE W CBOMCTBA.

Brrancnenue minomianeit miaockux ¢puryp. Ipumeps! npuMeHeHns HHTErpaia B GU3MKe.

IlepBooOpa3nas. IlepBooOpasHbie cTeneHHON (YHKUIUHU C LEIbIM MoKaszatesneM (1 # -1), cuHyca U KOCHHYca.
[Ipocreiinme npaBuiia HaX0XAEHUS IEPBOOOPA3ZHBIX.

[Tnomans kpuBonuHelHoW Tpanenuu. Uurterpan. ®opmyna Hetorona — JleiiOnuna. [Ipumenenne narerpaia
K BBIYHCIICHUIO IUIOIA/ICH 1 00BEMOB.

OcHOBHas 1elb — O3HAKOMUTH C MHTETPUPOBAHUEM KakK OIepanueit, oOpaTHOH IuddepeHIMPOBAHUIO;
II0Ka3aTh IPUMEHEHUE UHTETPaJIa K PEIICHUIO T€OMETPUYECKUX 3a4a4.

3amauya oTpabOTKM HABBIKOB HAXO0XKJIEHUS MEPBOOOPA3HBIX HE CTABUTCA, YIIPAXKHEHUS CBOJATCS K MPOCTOMY
MPUMEHEHMIO TaOJINII U IPAaBUJI HAX0KIEHUS IEpBOOOPa3HBIX.

HHTterpan BBOAUTCS HA OCHOBE PACCMOTPEHHUs 3a/1a4yl O IUIOIAAU KPUBOJIMHEMHONW Tpaneuuu U NOCTPOECHUS
uHTerpanbHbIx cyMMm. @opmyna Hetorona — JleliOHMIIa BBOJUTCS HA OCHOBE HArJISAHBIX MIPEICTAaBICHH.

B kadectBe wWIIOCTpallMM NPUMEHEHMsS MHTErpajla PacCMaTPUBAKOTCS TOJBKO 3aJaud O BBIYMCICHUU
rromasaei u 00bemMoB. CienyeT yuecTsb, uTo GpopmMyna oObeMa apa BEIBOJAUTCS MPU U3YIECHUN JAHHOW TEMBI U
HCIIOJIb3YETCS 3aTEM B KypCe F€OMETPHH.

Martepuan, kacaromuiicas pabOThl TEPEMEHHOM CHJIbI M HaXOXKICHHsS IIEeHTpa Macc, He SBIseTcs
00s3aTeNbHBIM.

[Ipu n3yueHnu Temsl 11eeco00pa3HO MUPOKO NPUMEHATh rpaduueckrue WIITIOCTPALHH.
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BekTopsbl B
NPOCTPAHCTBE.

JlexkapToBBI KOOpIMHATHI B pocTpaHcTBe. DopMmysa pacCTOSHUS MEXKYy ABYMS TOUKaMU. Y paBHEHUS Cepsl
u nnockocmu. opmyna paccmosHus om mo4ku 00 NAOCKOCMU.

Bekropel. Moayns Bektopa. PaBeHCTBO BekTOpOB. Cll0KE€HHE BEKTOPOB M YMHOKEHHE BEKTOpa Ha YHUCIIO.
Konnuneapnoie BekTopbl. PasznoxeHue BekTopa MO JBYM HEKOJUIMHEApHBbIM BekTopaMm. KommuianapHbie
BEKTOPHI. Pa3ioxeHne no TpeM HeKOMILTAHAPHBIM BEKTOpaM.

MeTtox KOOPAUHAT
B NPOCTPAaHCTBE.
JIBu:xeHMs1

KoopanHaThl TOUKHM U KOOPIUHATHI BekTopa. CKaIsIpHOE MPOU3BEICHHE BEKTOPOB. Y PaBHEHHE MIIOCKOCTH.
JBwxkenus. [IpeobpazoBanus moao0wms.

OcHoBHas 11e7b — CPOPMHUPOBATH YMECHHUS yUAIUXCsl IPUMEHSITh BEKTOPHO-KOOPAMHATHBINA METOJT K PEIICHUIO
3aJ]a4 Ha BBIYHMCIICHUE YTII0B MEXTy IPSIMBIMH U TUIOCKOCTSIMH U PACCTOSTHHI MEXTY JBYMS TOYKaMH, OT TOUKH
JI0 TUTOCKOCTH.

Boaurcs moHsTHE IPSIMOYTOJIBHOM CUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE, JAOTCS ONPEICIICHUS KOOPHMHAT
TOYKU ¥ KOOPJHMHAT BEKTOPA, PACCMATPUBAIOTCS IPOCTEHIIINE 331a4K B KOOPAUHATAX, CKAJSIPHOE
IIPOM3BEACHUE BEKTOPOB, BHIBOISATCS (POPMYJIBI JJIs1 BEIYUCIICHHSI YTIIOB MEXTY IBYMSI IIPSIMBIMU, MEXKILY
IPSIMOY M TUIOCKOCTHIO. M3ydaroTcsi IBMXKEHUS B IPOCTPAHCTBE: [IEHTPaIbHasl CHMMETPHS, OCEBasi CAMMETPHS,
3epKajbHas CUMMeTpus. PaccMoTpeno nmpeobpazoBaHue moao0usl.

10

JIEeMEeHTBI
KOMOHWHATOPHKH,
CTATHCTHKHU H

TabnuuHoe u Fpa(bI/I‘-ICCKOC MMpEACTAaBJICHHUC NJaHHBIX. YucaoBkle XapaKTCPpUCTUKHU PAJOB JaHHbBIX.
HooqepenHLIﬁ n O,[[HOBpeMeHHBII\/’I BBI60p HCCKOJBbKHUX 3JICMCHTOB U3 KOHCYHOI'O MHOXKECTBA. CDOpMy.]'IBI qucia
NICPCCTAHOBOK, CO‘-ICTaHI/II\/'I, pa3MeIlIeHPII>i. Pemenne KOM6I/IHaTOpHLIX 3agay. (I)OpMy.]'Ia ounoma HrroTona.
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Teopuu
BEPOSATHOCTEI.

CpoiicTBa OMHOMUAIBHBIX KOdduimeHToB. Tpeyronpauk [lackans. DneMeHTapHbBIE U CII0XKHBIC COOBITHS.
PaccMoTpeHue citydaeB U BEpOSITHOCTh CYMMbl HECOBMECTHBIX COOBITHIA, BEPOSATHOCTD MPOTHUBOTIOJIOKHOTO
coObrTHst. [ToHsATHE O HE3aBUCUMOCTH COOBITHI. BEpOsATHOCTD M CTaTUCTUYECKAS YaCTOTA HACTYIUICHHS
COOBITHSAL.

Mamemamuueckoe odxcuoanue u Oucnepcus Cay4aunou eenudunvl. Mamemamuueckoe odxcuoanue u
oucnepcus CymMmul cyuanHvlx geaudut. I eomempuueckoe pacnpedenenue. bunomuanvrnoe pacnpeoenenue u e2o
ceoticmaa.

Ionamue o nopmanvrom pacnpeodenenuu. Ilapamempol HopmanbHo20 pacnpeodenenus. [lpumepwl cnyuatinvix
8eUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (HOZPEUHOCMb USMEPEHUL, POCH YeTlO8EKA).

Hepasencmeo HYeoviwmesa. Teopema bBepuynnu. 3akon 6onvuuux uucen. Boibopounwiii memoo usmepenus
seposimnocmel. Ponb 3akoHa 6onvbuiux yucen 8 Hayke, npupooe u oouecmeae.

Kosapuayus oeyx cayuaiinwix eenuuun. llonamue o koagguyuenme xoppenayuu. Coemecmuvle HaOMOOEHUs.
08YX CIYYAUHBIX 8eUYUH. BbolOopounbiil ko3 puyuenm xoppensyuu

10

YpaBHeHust
HEpPaBEHCTBA.
Cucremsl
ypaBHEHUU
HEPABEHCTB.

Pasnocunbnocmo  ypasuenuii. Obwue Mmemoovl peuieHuss YpasHeHull. Vpasuenua c¢ mooynamu.
Uppayuonanvhuvle ypasnenus. Jlokazamenocmeo mepasencms. Peuwienue payuoHanvbHulX HepaseHCms ¢ O0OHOU
nepemennou. Hepasencmea ¢ mooynamu. Uppayuonanvhele nepagencmea. Ypasnenus u HepaseHcmea ¢ 08yMsl
nepemennviMu. [{uoghanmoswl ypasrnenus. Cucmemsl ypasHenui. Ypasnenus u nepasencmea ¢ napamempamu.

20

11

HexoTopsbie
cBeJleHu sl
IVIAHUMETPHH.

u3

CBOWCTBO OMCCEKTPHUCHI yrila TpeyrojbHuKa. Pemenne TpeyroapHUKOB. Beruucienue OuccekTpuc, MeauaH,
BBICOT, PaJMyCOB BIIMCAHHOW W OINHCAHHOW OKPYXKHOCTeH. DOpMysbl IUIOMIAAX TPEYroJibHUKA: (opmyra
I'epona; ¢GopmMyibl, UCMONB3YIONIME PAIWYChl BIIMCAHHOW M OMHUCAHHOW OKpYyKHOcTel. Teopema o cymme
KBaJIpaTOB CTOPOH U AMAroHajieil napauiesorpaMma

Brluncnenue yrioB ¢ BeplIMHAMU BHYTPU M BHE Kpyra, yria MeXAy XOopJaoll u kacarenpHoM. Teopema o
IIPOU3BEJICHUH OTpPE3KOB XxopA. Teopema o0 KacaTelabHOM M ceKkylled BnucaHHble W ONHMCAHHbBIE
MHOTOYTOJIbHUKHU. CBOMCTBA U MIPU3HAKHU BIIMCAHHBIX U ONIMCAHHBIX YETHIPEXYTOJbHUKOB

I'eomerpuueckue mecTta Touek. PemieHue 3a1a4 ¢ moOMOLIBI0 TEOMETPUUYECKUX MTPeoOpa3oBaHmil U
reoMeTpHUecKnX MecT. HepazpemmmocTh KJI1acCM4eCKUX 3a/1ad Ha IOCTPOEHUE.

Dnnurc, runepboa, napadolia Kak FeOMETPHYECKHE MeCTa TOYEK

Teopemsbl UeBbl 1 Teopema MeHenas.

10

12

IToBTOpEHME.

Yucnosvle ¢hynxyuu. I[Ipeobpaszosanus mpuconomempuueckux gvipasicenuti. Ilpoussoonas. Ilepsoobpaznas u
unmezpan. IloxazamenvHule u 102apugmuieckue ypasHeHus: U HepageHCcmada.
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