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IHosicuuTennLHAA 3aIHCKA

Pabouas mporpamma mo yuebnomy npeamery «Matemaruka» 10-11 kmacebl cocTtaBieHa Ha

OCHOBE!

— @ezpepabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa CpexHero oOIIero
oOpasoBanus (yTB. mpukazoM MuHucrepcTBa obpazoBanust 1 Hayku P® ot 17 mas 2012 r.
N413);

— KoHnenmuu pasButus matematudeckoro obpaszoBanus B Poccmiickoir Denepanuu (yTB.
Pacnopsxenunem IpaBurenbera PO ot 24 nexkabps 2013 r. Ne 2506-p);

— TPUMEpPHOH OCHOBHOW 00pa30BaTeNbHON NPOrpaMMBbl CpenHero oOmero oOpa3oBaHHS
(mpotokon ot 28 urons 2016 rona Ne 2/16-3);

— VYMK: Maremaruka: anreOpa W Hadajga MaTeMaTHYECKOTO aHaIHW3a, reoMeTpus. Anredpa u
Hayaja MareMathdeckoro aHamm3a. YueOHuk. 10-11 kmaccel. ba3oBelii m yriyOiaeHHBIN
yposuu / I1.A. Anumos, KO0.M. Komsirun, M.B. Tkauésa u ap. — M.: IIpocemienue, 2018.

— VYMK: Maremaruka: anredpa 1 Hadajla MaTeMaTUYECKOro aHanu3a, reomerpus. ['eomerpus.
10-11 xunaccel. (ba3oBbiit u yray6sennsiit yposuu) / JI.C. AtanacsH, B.®. byrysos, C.b.
Kanomues u np. — M.: [Ipoceenienue, 2018.

Hacrosmas nporpamma cocraBieHa Ha 6 4acoB B HEJENIO, 3a JiBa roaa oOyuenus 408
4acoB, B COOTBETCTBUM C YYEOHBIM IJIAHOM ILIKOJbl U SIBISIETCA MPOrpaMMON YIi1yOJIE€HHOTO
YpOBHS 00y4EHUS.

[IporpaMMa  cooTBeTcTByeT  mojoxeHussM  DeaepaabHOro  rocylapCTBEHHOIO
00pa30BaTeNbHOTO CTaHAApTa CpeIHEero oOIiero o0pa3oBaHMs, B TOM 4YHCIe TPEOOBaHUSAM K
pe3yabTaTaM OCBOEHHSI OCHOBHOH 00pa30BaTeNbHOW IMPOrpamMMbl, (yHIAMEHTAILHOMY SAPY
conepkanusi obOmiero oOpa3oBanus, [IpumepHoil mporpamme mno Mmartemartuke. [Iporpamma
oTpakaeT ujaed U nosokeHus KoHuenuuum pasBUTUS MaTeMaTHUeCKOro oOpa3oBaHUS,
[TporpammMbl  (popMHUPOBaHUS YHUBEpPCAIbHBIX Y4eOHbIX neictBuil (YVY]l), cOCTaBISAIOLIMX
OCHOBY [UIsl CaMOpa3BUTHS U HENPEPBIBHOIO OOpa30BaHMsI, BbIPAOOTKM KOMMYHMKATHUBHBIX
Ka4yecTB, IEJIOCTHOCTH OOLIEKYJIbTYPHOIO, JMYHOCTHOIO M MO3HABATENBHOTO  Pa3BUTHUSA
yyalmxcs.

Pabouas mporpamma corjacHO KOHLEINIMM Pa3BUTHUS MaTeMaTHYecKoro oOpa3oBaHUs
Poccuiickoit dexneparuu npeanonaraeT peeHne Caeayrnmx 3a1a4:

® [IPEIOCTaBUTh  KaXIAOMY OOyyaromeMycs BO3MOXKHOCTb JIOCTHXXEHHS  YPOBHS
MaTeMaTHYeCKUX 3HaHUM, HEOOXOAUMBIX JUISl JaJlbHEeHIIeH yCIenHOM )KU3HU B OOIECTBE;

® 00ecTIeunTh KaXJI0oro  oOy4aromlerocss  pa3BHUBAIOIIENH  HMHTEIUIEKTyaJlbHOMN
JESATEIbHOCTBI0 Ha JOCTYIIHOM YPOBHE, HCHOJb3ysl MPUCYILIYI0 MaTeMaTHKE KpacoTy u
YBJIEKATEIbHOCTD;

e 00ecreynTh HE0OXOJUMOE CTpaHe YMCIIO BBITYCKHUKOB, MaTeMaTHYecKasl MOJArOTOBKa
KOTOPBIX JIOCTATOYHA JUIsI MPOJOJDKEHHS 0Opa3oBaHUs B PA3IUYHBIX HAMpaBICHUSAX M IS
MPAKTUYECKON  JEATENIbHOCTH, BKJIOYas MpernojaBaHHEe MaTeMaTHKH, MaTeMaTH4YecKue
UCCIIeIoBaHMs, paboTy B cepe HHPOPMAITMOHHBIX TEXHOJIOTUN U .

O01mas xapakTepucTHKa y4e0HOro npeamera

VuebOnsii mnpenmer «MareMaThka» COOTBETCTByeT TpeOoBaHusiM DdeneparbHOTO
TOCY/IapCTBEHHOT'O CTaHJapTa CPEAHEro OOIIero OoOpa3oBaHMsI, BXOIUT B MEpPEeUeHb YU4EOHBIX
MPEAMETOB, 0053aTENBHBIX JIJIST U3YYCHHS B CPEeIHEN 001eo0pa3oBaTeIbHOM MIKOJIE.

Nzydyenne ydueOHOro mpemmera «MaTemMaTHKa» JOJDKHO OOecneuuTh (popMHupoBaHHE:
NPEJCTaBICHU O COLMANBHBIX, KYJIbTYPHBIX M HUCTOPHUYECKHX (aKTOpax CTAHOBIICHUS
MaTE€MaTUKH; OCHOB JIOTHYECKOTO W MATEMAaTHYE€CKOTO MBIILICHUS, YMEHUN MNPUMEHSThH
MOJIy4EHHBIE 3HaHUSI IPU PEIICHUH PA3IMYHBIX 33/]a4; MPEJCTABICHUN O MaTEMAaTUKE KaK 4acTu
00IIeYeI0BeUeCKON KYIbTYPhl: YHUBEPCAILHOM SI3BIKE HAYKH, MO3BOJSIONIEM OIKCHIBATH U
M3y4aTh PEAIbHBIE IPOLIECCHI U SIBJICHUS.



VYuebnblil npeamer «MateMaTHKay MpeJHasHaueH JUIsl U3y4eHUs Kypca anreOpbl 1 Hadam
MaTeMaTHYeCcKoro aHanusa u reometpuu B 10 - 11 kimaccax Ha yriyOJeHHOM ypOBHE.

Kypc «Anrebpa u Havana MaTeMaTHUECKOTO aHAJIM3a» HaleleH Ha (OpMHUpPOBAHHE
MaTE€MaTU4YeCcKOro ammapara JUuisl pelleHus 3aJad W3 MaTeMaTUKH, CMEXKHBIX NPEIMETOB,
OKpY’Kaloliel peabHOCTH. SI3bIK anreOpbl MOJUEPKUBACT 3HAYCHHE MAaTEMAaTUKU KaK S3bIKa JJIs
MIOCTPOEHUS MATEMATUYECKUX MOJEJIEH, IPOLIECCOB U SIBJICHUM PEAIbHOI'O MUPA.

OnHOM M3 OCHOBHBIX 33Jau M3YYEHHUs aureOphl SBISIETCS Pa3BUTHE aJTOPUTMUYECKOTO
MBIIUICHHS, HEOOXOIUMOIro, B YAacCTHOCTH, IJI1 OCBOEHHS Kypca WH(OpPMATHUKH; OBJIaJlEeHUE
HaBBIKAMU JICIYKTHBHBIX paccyxiaeHuil. [IpeoOpazoBanne CUMBOIUYECKUX (OPM BHOCUT CBOM
cnenuuYeckii BKJIAaL B pa3BUTHE BOOOpa)XKeHHs, CHOCOOHOCTEHl K MaTeMaTH4YeCKOMY
TBOPYECTBY.

Jlpyroii BaKHOM 3a7avyeil HM3y4CHUs aJreOpbl SBIACTCA IMOJyYeHHE OOY4YarOIIUMHCS
KOHKPETHBIX 3HAHUH O (QYHKIMSAX KaK BKHEHINEH MaTeMaTHYeCKOW MOJENU NI OMHCAHUS U
UCCIIEI0BAHUS pa3Ho00pa3HBIX MIPOLIECCOB (paBHOMEPHBIX, PaBHOYCKOPEHHBIX,
HKCIOHEHIIUATIBHBIX, IEPUOJAUYECKUX U Ap.), 1151 (GOPMUPOBAHUS Y YHALIUXCS IPEICTaBICHUN O
pOJIM MAaTEMAaTUKHU B PAa3BUTUU [UBUIN3ALMU U KyJIbTYpbl. MaTeMaTHYECKU MaTepuan CIyKUT
CPEICTBOM PAa3BUTHS JMYHOCTH OOYYaIOLIUXCS, MOBBIIMIEHUS HMX OOLIEKYJIbTYPHOTO YpPOBHS,
pa3BUTHA MAaTeMaTHYECKHUX CIIOCOOHOCTEH OO0YyJaromMXCsi U COXPaHEHUS TPAIUIIMOHHO
BBICOKOTO YPOBHSI POCCHICKOTO MaTeMaTH4ecKoro oOpaszoBaHus. OOydaromuecs, MMEIOIIHNe
SAPKO BBIPAKEHHYIO CKIOHHOCTh K 3aHATHSIM HAyKOW, B YAaCTHOCTH, K MAaT€MAaTHKE, MOTYT
MOJIyYUTh BO3MOKHOCTHU PAa3BUTHUSL CBOUX cIOcCOOHOCTEH. [[st 3Toi Kareropuu oOydaroImuxcs
OyIyT IpeIOAKHBI TEMbI CAMOCTOSITENILHBIX UCCIIEIOBATENLCKUX PA0oT.

I'eomeTpus Kak OJMH W3 BaXKHEHIIMX KOMIIOHEHTOB MaTeMaTH4YecKOro oOpa3oBaHMs,
HeoOXxoauma Il TPUOOpPETeHMs] KOHKPETHBIX 3HAHUM O NPOCTPAHCTBE M TMPAKTUYECKU
3HAUYMMBIX YMEHHH, (GOPMUPOBAHUS SI3bIKA OMMCAHUS 0OBEKTOB OKPYKAIOIIEro MUpa, Pa3BUTHUS
MPOCTPAHCTBEHHOTO BOOOPaXEHHUS W HHTYHUIIMH, MAaTEMATHYECKON KYyIbTYphI, 3CTETUYECKOTO
BOCIUTAHUS ydauuxcsd. M3ydeHue reoMeTpuu BHOCUT BKJIAJ B pa3BUTHE JIOTHYECKOIO
MBIIUICHUS, B (QOPMHUPOBAHHE MOHATHS 10Ka3aTeIbCTBA.

Takum o00pa3oM, B XOJ€ OCBOEHMSI COJEp)KaHUS Kypca ydalluecs MOIydaroT
BO3MOXXHOCTh Pa3BUTh MPOCTPAHCTBEHHBIC TMPEJICTABICHHUS M HM300pa3UTENbHBIE YMEHUS,
OCBOUTbH OCHOBHBIE (PaKThl U METOJIbl CTEPEOMETPUH, U3YUUTh CBOMCTBA IPOCTPAHCTBEHHBIX T,
Hay4YUTHCSI MPUMEHSATH NOJIyUCHHbIEC 3HAHUS I PEIICHUS] TPAKTUYECKUX 3a]1a4.

Pe3ynbTarhl yriry6/1eHHOr0 YPOBHSI OpUEHTHUPOBAHBI Ha!

— (¢dopMHpOBaHHE TPEICTaBICHUN 00 MAEIX M METOJaX MaTeMaTHK{; O MaTeMaTHKe Kak
YHUBEPCAIbHOM SI3bIKE€ HaYKH, CPEJCTBE MOJIETTMPOBAHUS SIBIICHUN U MTPOLIECCOB;

— OBJAJCHUE YCTHHIM M THCHMEHHBIM MAaTEMAaTHYECKUM S3BIKOM, MaTeMaTHYEeCKUMU
3HAHUSIMH M YMEHUSIMHU, HEOOXOIMMBIMU Ui M3YYEHHUS IIKOJIBHBIX €CTECTBEHHO-
HAyYHBIX JHUCUUIUIMH, TPOJOJDKEHHs O00pa3oBaHWs W  OCBOEHHUS  HM30paHHOM
CIEINAIbHOCTH Ha COBPEMEHHOM YpPOBHE;

— pa3BUTHE JOTUYECKOTO MBILIUICHHS, aITOPUTMUYECKON KYJIbTYphl, IPOCTPAHCTBEHHOIO
BOOOpa)KE€HUsI, MAaTEMAaTUYECKOTO MBILIUICHUS U UHTYMIIMHM, TBOPYECKHX CIOCOOHOCTEH
Ha YpOBHE, HEOOXOAMMOM JUIsI TPOJODKEHHS OOpa3oBaHHs M CaMOCTOSTEIbHOM
JIEATETLHOCTH B 00JIACTH MaTEMAaTUKH U €€ TIPUIIOKEHUH B OyayIeit mpodeccruonanbHON
JESATENBHOCTH.

IlnanupyemMble pe3y/ibTaThl OCBOEHHSI YUeOHOro npeamera «MaremaTuka»

JIMYHOCTHBIE Pe3VJIbTAThI 00VUEHMSI:

— (QopMHpOBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO HAYKH;
(dbopMHpOBaHHE OCHOB CAMOBOCITUTAHUS B MPOIECCE BHIMOJIHEHUS padOT Pa3HOTO YPOBHS
CJIO)KHOCTH;



pPa3BUTHC TBOPYCCKUX CHOCO6HOCTCFI, HUHTYUIIUH, HaBBIKOB CaMOCTOSTEIbHOM
JCATCIIBHOCTH,

dbopMupoBaHue TpeOOBATETHLHOCTH K TIOCTPOCHUIO CBOMX  BBICKA3bIBAaHUH U
OTIPOBEP)KEHUIO HEKOPPEKTHBIX BBICKA3bIBAHUH, YMEHUE OTJIMYATh TUIIOTE3Y OT (PaKTa;
BOCIIMUTAaHWE TNAaTPUOTHU3MA, TOPAOCTH 3a CBOW PoauHy Ha mnpuMepe XH3HU H
JESTEIIbHOCTH OTEUYECTBEHHBIX YUYEHBIX — MATEMATHKOB;

pa3BUTHE TOTOBHOCTH K caMOOOpa30BaHUIO HAa MPOTSHKEHUHU BCEH JKM3HU KaK YCIOBHUIO
YCIELIHOTO IOCTHXKEHUS IOCTABIICHHBIX 11eJieii B BBIOPAaHHOM cdepe NesTeIbHOCTH;
pa3sBUTHE CLIOCOOHOCTH U TOTOBHOCTHU COTPYIHUYATH M BECTH JTUAIIOT C IPYTUMH JIFOIbMH
B IIPOLIECCE COBMECTHOM JIESITENBHOCTH;

pa3BUTHE aAHAIUTUYECKUX CIIOCOOHOCTeW M MHTYHMIMH (B XOJA€ HaONIOJeHUs 3a
MOBE/ICHUEM IKCIOHEHIINAIbHBIX 3aBUCUMOCTEN );

pacumpeHue NpeCTaBIeHU 0 B3aUMHO OOPaTHBIX JIEUCTBUSIX;

pa3BUTHE BBIUMCIUTEILHON, AITOPUTMUIECKON U TPaPUUECKON KyIbTYpPHI;

OCO3HAHHBIN BBIOOp Oymymied mpodeccu U BO3MOKHOCTEH peaan3alid COOCTBEHHBIX
JKU3HEHHBIX TUIAHOB; OTHOIIEHHE K POdECCHOHATBHON NEATEIbHOCTH KaK BOZMOXHOCTH
y4acTHs B PEUICHUH JIMYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIMICHAIIMOHAIBHBIX
po0Jem;

UHTETPUPOBAHUE B JIMYHBIA OMBIT HOBOM, B TOM YHCIIE€ CaMOCTOSTEIbHO IOJY4EHHOMN
uH(pOopMaLIUH.

MeTanpeaMeTHbIE Pe3VJbTAThI 00VUEHHU .

YMEHUE CaMOCTOATENBHO  ONpEeAesATh ILeM CBOEro  O0y4eHus, CTaBUTh MU
(dopmynupoBath Ui ceOs HOBBbIE 33Ja4d B y4€0€ U IO3HABATEIbHOH IESITEIbHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MO3HABATEIBLHOU NEATEIIbHOCTH;

YMEHHME CaMOCTOATEIbHO IUIAHUPOBATh IIyTH JOCTHKEHUS LENed, B TOM 4YHCIE
albTepHATUBHbIE, OCO3HAHHO BBIOMpaTh HaubOosiee 3(PQPEKTUBHBIE CHOCOOBI PEIICHUS
yueOHBIX Y NM03HABATENbHBIX 33/1a4;

pa3BUTHE YMEHHH CaMOCTOSITEIBHO OCYIIECTBIISATH, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JneiicTBUs B Mpolecce O0000IIeHHs, CHUCTeMaTH3alud W pacIlMpeHHs] 3HaHUM,
MOJIyYEHHBIX B OCHOBHOM ILIKOJIE;

dopMHpoBaHHE YMEHHMH  CaMOCTOATENBHO  OCYLIECTBIATh, KOHTPOJIUPOBATH U
KOPPEKTHPOBATh CBOIO JESTEIBHOCTD IIPH BBIIIOJIHEHUH 3aaHN;

OBJIAJICHUE YCTHBIM M IUCHbMEHHBIM MaTEMAaTUYECKUM SI3BIKOM, IPUMEHUMBIM IIpU
W3Y4YEHUHU NIPEIMETOB €CTECTBEHHO-MAaTEMATHUECKOIO 1IUKJIA;

dbopMupOBaHHE YMEHHI SICHO M TOYHO M3JIaraTh CBOIO TOUYKY 3pEHHUS KaK YCTHO, TaK U
UCbMEHHO, TPAMOTHO MOJb3YSICh S3bIKOM MAaTEMATHKU;

YCBOCHHE YHHBEPCAIbHBIX MHO)XECTBEHHBIX NOHATUN, NMPUMEHUMBIX JUIS CO3JaHUS
MoJieIel pa3IMYHbIX SABJIEHUIN NMPUPO/Ibl, OOIIECTBEHHBIX SBJICHUMN;

pa3BUTHE JIOTUYECKOTO  MBIIUIEHUS U MCCIEAOBAaTENbCKUX  YMEHUH; yMEHH
000CHOBBIBAaTh CBOM BBIBOJBI, (POPMYJIMPOBATH OTPUIIAHUS BBICKA3bIBAaHUH, MPOBOJIUTH
JI0Ka3aTeIbHbIE PACCYKICHHUS;

pa3BUTHE CIIOCOOHOCTEN K CAMOCTOSTEIbHOMY MOMCKY METOOB PEIICHHS IPAKTHUECKUX
Y IIPUKJIAJHBIX 33134, IPUMEHSS U3YYEHHbIE METOBI;

Pa3BUTHEC KPUTHYHOCTH MBINUICHUA B IPOUCCCC OLUCHKU U MHTCPIPCTALIUN I/IH(bOpMaI_[I/II/I,
HonyqaeMoﬁ U3 pas3JIMYHbIX HCTOYHUKOB,



— OCO3HaHUE B3aUMOCBSI3U MATEMAaTUKHU CO BCEMM IPEAMETAMHU €CTECTBEHHO-HAYYHOI'O M
IYMaHHUTapHOI'O LIUKJIOB;

— YMEHHE NPOAYKTHBHO OOINATbCA U B3aUMOJEHCTBOBaTb B IIPOLIECCE COBMECTHOM
JeSITeIbHOCTH, YYUTHIBATh MO3HMLUHU JAPYIHX YYAaCTHHKOB JESTEIbHOCTH, 3()(eKTHBHO
pasperiatb KOH()IUKTHI;

— YMEHHE HCIIOJIb30BaTh CpPeICTBa MH(OPMAIIMOHHBIX U KOMMYHHUKATUBHBIX TEXHOJIOTUH
(MKT) B pemieHWH TOCTaBICHHBIX 3a/ad ¢ COOMIOJEHHMEM HOpPM HH(OPMAaIMOHHON
0€30I1aCHOCTH, IIPABOBBIX U ITUYECKUX HOPM;

— UCCIIEJIOBAHME pEalbHBIX SIBJEHUH U IPOLECCOB, MPOTEKAIOUIMX [0 3aKOHAM
MOKa3aTeIbHOI 3aBUCUMOCTH, C TOMOIIIBIO CBOWCTB IMOKA3aTEIbHON (DYHKIIUH;

— paclIupeHue BBIYMCIUTENIBHOIO ammapaTa 3a C4€T NMPUMEHEHMs CBOMCTB Jiorapugmon
(3aMeHa BBIYMCICHMH NPOM3BEAECHUS M YAaCTHOIO CTENEHEH Ha BBIUYMCIEHUS CYyMM HU
pa3HoOCTel IoKa3aTesnel CTeneHe);

— o0ydyeHue MOJEIMPOBAHUIO pEAIbHBIX MPOLECCOB, MPOTEKAIONIMX IO 3aKOHaM
9KCIOHEHIMAJIbHON 3aBUCHUMOCTH, M HCCIIEJOBAHUIO CO3JIaHHBIX MOJIEJIEH C MOMOIIbIO
ammapara JorapuMupoBaHus;

— pa3BUTHE YMEHUH CaMOCTOSTENbHO OMNPEAEIATh LENU JAEATEIbHOCTU 0 YCBOSHHIO U
OPUMEHEHUIO 3HAaHUW TPUTOHOMETPUM KaK MAaTEMaTH4YEeCKOW MOJENH peajbHOU
JeHCTBUTENBHOCTH;

— 3HAaKOMCTBO C MAaTe€MaTHYE€CKHUM TOJKOBAaHUEM IOHATHS MEPUOAUYHOCTH, UMEIOILErO
BaXHOE€ MUPOBO33PEHYECKOE 3HAUCHUE;

— 3HAaKOMCTBO C  (DU3MYECKHMMM  SIBICHUSMH,  OIUCBIBAEMBIMH C  IIOMOIIbIO
TPUTOHOMETPUUYECKUX YPABHEHUM;

— YMEHHE IPUMEHATDH aNredpandeckue METO/Ibl B PELICHUN N'€OMETPUUECKHX 3a/1ay;

— YMEHHE  MHTEpPIPETHpPOBATh  PEIIEHUS  HEKOTOPhIX  airedpamdyeckux  3ajad
reoMeTpHuecKUMHU 00pa3amu;

— YMEHHE pAaCIIO3HAaBaTh Ha 4YEPTEkKaxX, MOJEIAX U B PEATBHOM MHPE I€OMETPUYECKHE
¢urypel u Tena (MHOTOTPAHHUKH), NMPUMEHSATh MX CBOWCTBA NMPU MOACIUPOBAHUU B
€CTECTBEHHO-HAYYHBIX 00JIacTX;

— YMEHHE MOJEIMPOBATH PEaJIbHbIE CUTYALlUH, UCCIIENI0BATh MIPOCTPAHCTBEHHBIE MOJIENH,
MHTEPIIPETUPOBATH MMOJTYUEHHBIN pe3yNbTar.

IlpeaMeTHBIE Pe3YJbTATHI 00YUCHUS
B pesynpraTe mM3ydeHHs Kypca ajaredpbl M MaTeMaTudeckoro anaamsa B 10 — 11
KJ1accax ydariuecs JOJIKHBI:

— 3HaTh MOHATHE JEWCTBUTEIBHOIO YUCIIA KaK pe3yJibTaTa BbICTpAaUBAaHUS HAyYHOU TeOopUH
NEHCTBUTENbHBIX ~ YHCEl ~ HAa  OCHOBAHMM  TOHATHS  TIpelena  YUCIOBOM
II0CJIEI0BATENBHOCTH;

— BJAJIETh MOHSATHEM CTEIEHU C JEUCTBUTEIbHBIM MMOKA3aTeIeM KaK OCHOBBI JJIsi U3yUCHHS
CTETNEHHOM, MOKa3aTebHON U JorapupMuuecKoil PyHKIIHiA;

— TPUMEHATH CBOMCTBA CTENEHHU C ACHCTBUTEIbHBIM IIOKA3aTEIEM IIPU MOJECIUPOBAHUM U
M3YYEHUH MaTeMaTHYeCKHUX MOJeNiel, OIMUCHIBAIOIMIMX MPOIECCHl C HCHOJIb30BAaHUEM
CTENEeHHU C ACHCTBUTEIbHBIM MTOKA3aTENIEM;

—  BIajeTh MOHSTHEM CTereHHoi yHkuuu Y =XP, p#1, GpopMmymupoBaTh eé CBONCTBA B
3aBHCUMOCTH OT 3HAUECHHUS JCHCTBUTENHLHOTO YHCIA P U CTPOUTH IpaduKy;

— (opmynmupoBaTh ompeneacHUuss OOpaTHONM U CIOXHOW (YHKIIMH, 3HATH YCIOBHE
00paTuMOCTH (HYHKIIMH; TIPUBOIUTH MPUMEPHI B3aUMHO OOpPATHBIX U CIOXKHBIX (PYHKITHI;



dbopMynTUpOBaTh ONpEAENCHUS PAaBHOCHIBHBIX YpPaBHEHHH, HEPaBEHCTB, CHCTEM
YpaBHEHUM, YpaBHEHUN — CIIEACTBUIA; NPU PEUICHUU YPaBHEHHH BBIMOIHATH TOJBKO TE
npeoOpa3oBaHus, KOTOpPbIE HE MPUBOAST K MOTEpe KOPHEM, a Mpu pelIeHUH HEPaBEHCTB
OCYIIECTBIISITh TOJBKO PaBHOCHIIbHBIE MPe0Opa30oBaHMUs;

peliaTte HMppalMOHANbHBIE YpaBHEHHS U CHUCTEMBI, COJepXalllie HppalroHaIbHbIC
YpaBHEHUS;

dbopMynupoBaTh OINpeAeTeHUEe MOKa3aTelbHOW (PYHKIIHMU yzax, a>0,a#1 un
BBEIBOJUTH €€ CBOMCTBAa B 3aBHCHUMOCTH OT 3HAUeHUU a (a>1,0<a<1) CTPOUTH
rpaduku;

BJIQJICTh OCHOBHBIMH CITIOCOOAMU PEIICHHSI IOKA3aTeNbHBIX YPaBHEHUI;

pemaTh NoKa3areabHble HEPABEHCTBA HA OCHOBE CBOMCTB MOHOTOHHOCTH IOKa3aTeIbHON
(GYHKIIUM, CHCTEMBI TTOKA3aTENbHBIX YPAaBHEHUN U HEPABEHCTB;

dbopMynupoBath omnpeaeneHue jorapudma ducia, 3HaTh OCHOBHOE Jorapudmuueckoe
TOXKJIECTBO, MPUMEHATh OCHOBHOE JIOrapu(MUYECKOE TOXKAECTBO K BBIYUCICHUSM U
PEIICHUI0 MPOCTEHIINX JTOTapU(PMUIECKUX YPaBHEHUN;

MPUMEHSTh OCHOBHBIE CBOWCTBa JIOrapu(MOB i MpeoOpa3oBaHus JOrapuMUUECKUX
BBIPXKEHUI;

(bOopMyIUPOBaTh OIpEACICHUE ICCITHYHOTO W HATYpadbHOro Jiorapudma; BBIBOJIUTH
dbopMyny mepexosa K HOBOMY OCHOBAaHHUIO; MPUMEHATH (GOpMyIy mepexofa K HOBOMY
OCHOBaHHUIO [UIsl BBIYMCICHUS 3HAYeHWH W MpeoOpa3oBaHUs JOrapuMUUECKUX
BBIPAKECHMUI;

¢opmymupoBath omnpesenenne jorapudmudeckoin Gpynkumu Y =109, X, a>0, a#l u
BBIBOJINTH €€ CBOMCTBA B 3aBHCHMOCTH OT 3HAYECHHUH a (a>1,0<a<1), CTPOUTH

rpaduku orapupmudeckont GyHKIUY;

JIEMOHCTPUPOBATh NPUMEHEHUE CBOICTB JIorapuMUUecKoil (yHKIUU NpPU CpaBHEHUU
3HAUEHUN BBIPAKEHUM M pEIIeHUH MPOCTEHIIMX JIOTapU(PMHUUECKUX YpaBHEHUH U
HEPaBEHCTB;

pemarh paziuyHble Jorapu(pMuuecKue YpaBHEHMSI U UX CHUCTEMbl C HMCIOJIb30BAaHUEM
CBOMCTB Jorapu(mMoB U OOLIMX METOJIOB PEUICHHs YPaBHEHMI;

pemath JorapupMHUUECKUe HEpPaBEHCTBA HAa OCHOBE CBOMCTB Jiorapu(MUYECKOil
yHKIHY;

UMETh MPEACTABICHUE O MOHATUAX TPUTOHOMETPUU KaK MAaTEMAaTHYECKUX MOJECIAX,
MO3BOJISIOIINX OINHUCHIBATH IMPOLECCHI, U3yyaeMmble (DU3UKOH, SKOHOMHKOH M JAPYrMMHU
HayKaMH;

YMETB ONPEIENATh U UCCIEN0BATh CBOWCTBA CUHYCA, KOCUHYCA, TAHT€HCA U KOTAHI'E€HCa
JEMCTBUTEIIBHOTO 4YMCJIA, MCIOJIb3ysd OIJHO3HAYHOE COOTBETCTBHE MEXKIY TOYKAMHU
YHUCJIOBOM IIPSIMOM ¥ TOYKAMU YUCIIOBOU OKPYKHOCTH;

OPUMEHATh TPUTOHOMETPUYECKHE TOXKAECTBA IPH BBIYUCICHUSAX, MPeoOpa3oBaHUSIX
TPUTOHOMETPUYECKUX  BBIPAXKEHUHN, PELICHUH MPOCTEUIIUX TPUTOHOMETPUUYECKUX
YPaBHEHUN;

BJIAJICTh MOHATUIMHA arcsin a, arccosa, arc tga ;



BBIBOAUTH (POPMYIIBI KOPHEH MPOCTEHIINX TPUTOHOMETPHUECKUX ypaBHEHUH SinX=a,
cosx=a, tgx=a,

pematb TPUTOHOMETPUYECKHE YpaBHEHHS, CBOJMIIMECS K anreOpanyeckum, U
OJIHOPOJIHbIE YPABHEHMS OTHOCUTEIBHO CUHYCA U KOCUHYCA;

pelaTs TPUTOHOMETPUYECKUE YPABHEHHUS METOAAMU 3aMEHBI IEPEMEHHOM U Pa3I0KEHUS
Ha MHOXUTEIH;

IIPUMEHATHh METOJI OLICHKH JIEBOM U ITPaBOM YacCTed TPUTOHOMETPUUYECKOTO YPaBHEHMUS,
BJIAJIETh CIIOCOOAMU pEIICHUS] TPUTOHOMETPUIECKHUX HEPABEHCTB;

BJIAJICTh TOHATHEM TPUTOHOMETPUYECKON (QYHKIMU. YMETh OOOCHOBBIBaTH 00JacTh
ONpe/ENieHHss U MHOXKECTBO 3HAueHMd QyHKumii Y =SINX, y=COSX, y=tgx u
y = ctgX;

3HaTh CBOMCTBAa (YHKIHH Y= sinX,y=cosXx, y=1tgX yMeTb CTpOUTh TIpaduku
(GyHKUMH, TPUMEHATh CBOMCTBA (DYHKIMM IPU PELIEHUN YPAaBHEHUH U HEPABEHCTB;
BJAJIeTh IOHATHEM OOpaTHBIX TPUIOHOMETPUYECKMX (YHKLHUH, 3HaThb WX CBOMCTBA,
YMEThb CTPOUTH Ipauku;

dopMyIUpOBaTh ONpEICIICHHe TMpenena (QYHKIWH, BIAJIETh MOHATHEM aCUMITOTHI,
IPUBOAUTH NPUMEPBl ACUMOTOT IpaUKOB 3JIEMEHTapHBIX (DYHKIMI; 3HaTh CBOICTBa
npenenoB (QyHKIUM, 3HATh onpeAeieHHe (YHKIMHM HENpepbIBHOM B TOYKE M Ha
UHTEpBaJIe; YMETh BBIABIIATH HENPEPbIBHbIE (PYHKIUH C OMOPO Ha ONpeAEICHUE;
dopMynHpoBaTh ONpeAeiCHHE TMPOU3BOAHOM (YHKIMHM B TOYKE, IOHMMATh €&
¢u3nUecKuit 1 TeOMETPUYECKUI CMBICH, YMETh HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX
GyHKIMH 1O ONpeAeNeHUI0; YMEeTh COCTABIIATh ypaBHEHHE KacaTeNbHOW K Tpaduky
(GYHKLIUU B TaHHOM TOUKE;

3HaTh MpaBuia JIU(pGEepeHIUPOBaHUS CYMMBbI, MPOM3BEAEHUS, YACTHOTO (YHKIHH,
CJIO’KHOM 1 00paTHON (YHKLMHU, YMETh IPUMEHATh UX MPH BHIYUCICHUH MPOU3BOHBIX;
YMETb HaXxOJUTh MPOU3BOIHBIE 3JIEMEHTAPHBIX (DYHKIIHII;

3HaTh JIOCTATOYHBIE YCIOBHSI BO3pACTaHUS U yObIBaHUSI PYHKIIMHU U YMETh UX IPUMEHSITh
JUISL OIpeNeIeHUs] IPOMEXKYTKOB MOHOTOHHOCTH (YHKIIMI; 3HATh OIPENETIeHUs] TOYEeK
KCTpeMyMa (DYHKLMHU, CTAIMOHAPHBIX U KPUTUYECKHUX ; 3HATDH OIpE/IeTICHUE SKCTpEMyMa
GyHKUMU, BIaJeTh MOHATHUAMH HEOOXOMUMBIX M JOCTATOUHBIX YCIOBHH 3KCTpeMyMma
(GYyHKLIMY, HAXOAUTh TOYKU HKCTPEMYyMA; YMETh HAaXOAWUTh HAaHUOOJIbIIEe U HaUMEHbIIIee
3Ha4YeHUs (QYHKIHUU C ITOMOIIBIO TPOU3BOIHOM;

3HAaTh TOHATHE BTOPOW MNPOU3BOJHOW U €€ (U3NYECKUH CMBICHI; YMETh NPUMEHSTh
BTOPYIO TPOM3BOJHYIO JJIs ONpeAeNieHHs Todek meperuba rpaduka QyHKIAU U
IPOMEXYTKOB BBIMYKJIOCTH; YMETh UCCIIE0BAaTh CBOMCTBA (DYHKIIMH C IOMOIIBIO 00OMIei
CXEMBI UCCIIeIOBaHMS (DYHKIIHIA;

BJIQ/IETh MOHATHUSMHU MEPBOOOPA3HON U OMPENEeIEHHOTO MHTErpaja MPUMEHTh IpaBuiia
UHTETPUPOBAHUS Il HAaXOXXICHUs MEepBOOOpa3HbIX, 3HaTh ¢opmyiny HbroToHa-
JleiiOHMIIa, yMETh €€ MPUMEHSTD;

YMETb BBIABJIATH (PUTyphl, OTpaHMYEHHBIE JaHHBIMU JUHUSIMH U HAXOJIUTh MX IUIOIIAIN,
BBIBOAMTH HMHTErPAIbHYIO (HOpMYTy BBIYHCICHHS OOBEMOB Tel M JOKa3bIBaTh C €&
MOMOIIIBI0 TeopeMbl 00 00bEME HAKJIOHHOW MPU3MBI, MUPAMUIbI, KOHYCa, OOBSCHSITH
BO3MOXXHOCTH NMPHUMEHEHHSI HHTETPaJIOB MPH PeIIeHNH (PU3NYECKUX 33/1a4 (Harmpumep, Ha
JIBI)KEHUE);



3HaTh KOMOWHATOPHOE IMPABWJIO MPOW3BENEHUS IS MOACUETa KOJIUYECTBA PA3IUUHBIX
COETMHEHUH; BIIaJIeTh MOHATHUEM Pa3MEIlEHUI C TOBTOPEHUSIMU;
dbopMynHupoBaTh ONpeAeICHNUE IMEePECTAaHOBOK W3 N 3JIEMEHTOB; 3HATh (OPMYIY JUIs

HAXOXK/ICHHS YKCJIA TIEPECTAHOBOK M3 N 3IEMEHTOB, GOPMYIy JUIs BBIYMCICHHS Al -

quciia pa3MeLL[eHHﬁ M3 M 3JIEMEHTOB 110 N, YMETh NPUMCHATH UX IIPU PCIICHUH 3a1a4.

BJIAJACTDH ITOHATHEM COYCTAHMA oe3 HOBTOpeHI/Iﬁ U3 m 3JIEMEHTOB II0 N, 3HATh (bOpMy.TIy

JJIA BBIYMCIICHUA Crr‘rl'l - YHCJIa BCEBO3MOKHBIX COUETAaHHM M3 M 3JIEMEHTOB IO N. YMETh

packianpiBaTh CTeleHb OuHomMa 1o ¢opmyne HpooToHa 1pu  HaX0XKIEHUU
OMHOMHUATBHBIX KOI(PPHUIIMEHTOB C TNOMOIIbIO TpeyroibHuka [lackans; npumMeHsITh
II0JIy4YEHHBIE 3HAHUS [IPU PELICHUH 3a]1a4.

BJIQ/IETh TOHATUSAMH  CIYYalHBIX, JOCTOBEPHBIX UM  HEBO3MOXHBIX  COOBITHIA,
HECOBMECTHBIX COOBITUH, JJIEMEHTapHBIX COOBITUH; YMETh HAXOIUTh CYMMY U
MIPOU3BEICHUE COOBITUI; TOHUMATh YTO TaKOE COOBITHE MPOTUBOIIOJIOKHOE TaHHOMY.
3HATh KJIACCUYECKOE OMpPEJIETICHUE BEPOSITHOCTU COOBITHS M YMETh MPUMEHSTH €ro MpH
pEIlIeHUH 3a/1a4;

3HaTh TEOPEMY O CyMME JBYX HECOBMECTHBIX COOBITUM, CIIEJCTBUE U3 HEE U TEOPEMY O
BEPOATHOCTH CYMMBI JIBYX MPOHM3BOJIbHBIX COOBITUM; BIaI€Th MOHATHEM HE3aBUCHMOCTHU
JBYX COOBITUN; HAXOIUTh BEPOSITHOCTh COBMECTHOTO HACTYIUJICHHS HE3aBUCHUMBIX
COOBITHIA TIPH PEIICHUU 3a7a4;

3HaTh (hopmyny bepHyIr U yMeTh IPUMEHATD €€ MpHU PEeLICHUH 3a/1a4.

BJIQJIETh MPEACTABIECHUSIMU O THpoleccaXx U SIBJICHUAX, HMEIOIIMX BEPOSTHOCTHBIN
XapakTep, O CTAaTUCTHYECKHX 3aKOHOMEPHOCTAX B pealbHOM MHpE, 00 OCHOBHBIX
MOHATUAX DSJIEMEHTAPHOM TEOpUM BEpPOSTHOCTEM; yMETb HAaxOJWThb U OLIEHUBATh
BEPOSITHOCTH HACTYIUICHUS COOBITHM B TMPOCTEUIINX MPAKTHUYECKUX CUTYaIUsX W
OCHOBHBIE XapaKTEPUCTUKHU CIIyUYalHbIX BEJIHYMH;

YMETb COCTaBJIATh BEPOATHOCTHBIE MOJENM 10 YCJIOBHUIO 3aJadydl U BBIUUCISTH
BEPOATHOCTH HACTYIUIEHHMsSI COOBITHH, B TOM 4HCI€ C M[pUMEHEeHUueM (opmyi

KOM6I/IHaTOpI/IKI/I U OCHOBHBIX TEOPEM TCOPHUU BepOHTHOCTeﬁ; HCCICAOBAaHUA CJ'Iy‘-IB.fIHBIX
BCJIMYMH I10 UX PACTIPCACIICHHUIO.

B pesynbprare uzydenus kypca reomerpuu B 10 — 11 xmaccax yvariuecs JOTKHBI:
c(hopMHUpPOBATh MPEACTABICHHUE O TEOMETPUU KaK YacTH MHPOBOU KYIBTYpPhI M O MECTe
TEOMETPHUH B COBPEMEHHOH NMBHIU3ALMU, O CIOCO0aX OMUCaHUS Ha MaTeMAaTHUYECKOM
SI3BIKE SIBJICHUN PEATbHOTO MHPA;

chopMUpOBaTh TMPEACTABIEHUE O TEOMETPUUYECKUX TMOHATUSX KaK O BaKHEHIINUX
MaTEeMaTUYECKUX MOJENSIX, MO3BOJSIONIUX OMUCHIBATh U U3Y4aTh Pa3IMUHbIE MPOLIECCHI
U SIBJICHUS, TIOHUMATh BO3MOXKHOCTH aKCHMOMATHYECKOTO MOCTPOEHHUS MaTEeMaTHYECKHUX
TEOPUiL;

BJIQ/IETh TEOMETPUUECKUM SI3bIKOM; YMETh HCIIOJIb30BATh €r0 ISl ONHCAaHUS MPEIMETOB
OKPY’KaloIlIer0  MHpa;  Pa3BUTh  NPOCTPAHCTBEHHBIE  TPEJCTABICHUS,  HAaBBIKU
F€OMETPUUYECKUX TOCTPOEHUH, YMEHHS H300pakaTh T€OMETPUIECKUE OOBEKTHI;

BIIAJETh METOJAMH JI0KA3aTEIbCTB W AJTOPUTMAMM PELIEHUS; YMETh HUX MPUMEHSATH,
MIPOBOJIUTH JOKA3aTENIbHBIE PACCYXKACHUS B X0JI€ PEIICHHUS 3a/1aY,

BJIQ/IETh OCHOBHBIMU MOHSTHUSMU O IUIOCKMX W TNPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢burypax, uX OCHOBHBIX CBOICTBaX;

NPUMEHSTh W3YYCHHBIE CBONCTBA TeOMETPUYECKUX (GUTYpP U (OPMYIBI IS PELICHUS
FeOMETPUUYECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJICpKAHUEM;



chopMHUPOBATh MPEICTABICHHE O HEOOXOIUMOCTH JOKA3aTeNbCTB MPU OOOCHOBAHUU
MaTeMaTUYECKUX YTBEPXKIEHUN M POJIM AaKCHUOMATHKH B MPOBEACHUM JEAYKTHBHBIX
pacCyXIECHUI;

chopMUpOBaTh MOHATHIHBIN amnmapaT MO OCHOBHBIM pa3fieliaM Kypca reOMeTpHH; 3HaTh
OCHOBHBIE T€OpeMbl, (POPMYJIBI U YMETh MX MPUMEHSATh; YMETh J0Ka3bIBATh TEOPEMbI U
HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI pELICHMS 3a/1aY;

3HATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX, YMETh MPUMEHATh UX MPH PEIICHUN
3azauy;

UMETh TMPEJCTaBICHUsI O B3aUMHOM pACHOJOXKEHHHM TMpPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE: NapajuleibHbIE INPSMBIE, CKPELIMBAIOLIUECS IPSIMBIE, MAPAIIIEIbHOCTh
MPSIMON U TUIOCKOCTH, MEPIEHAUKYIISIPHOCTD IPSIMOM U IIOCKOCTHU, YTOJI MEXKIY MPSIMOI
U IUIOCKOCTbBIO, NMapaJlIeNIbHOCTh IJIOCKOCTEN, MEPHEHAUKYISIPHOCTh IIOCKOCTEN, Yol
MEXY IUIOCKOCTSMH; 3HaTh ONpPEIENICHUs, CBOMCTBA U MPU3HAKU, YMETh MPUMEHATh UX
NIPH PELICHUH 3a7ay;

BIIQJIETh MOHATUSMHU OPTOTOHAIBHOTO MPOEKTUPOBAHMS, HAKIOHHBIX M UX MPOCKIHIX,
3HATh TEOPEMY O TPEX MEPHEHIUKYISIPaX U YMETh IPUMEHSATH €€ MPH PEIICHUH 3a]1a4;
YMETh HAaXOIUTh PACCTOSHUS OT TOYKH JIO IUIOCKOCTH, MEXKIY CKPEIIUBAIOIIMMUCS
MPSIMBIMU;

yMETb HAaXOAWUTh YIJbl MEXKAY CKPEIIMBAIOMIMMUCS MPSIMBIMU, MEXAY NpSIMONH U
IUIOCKOCTBIO, MEXKAY JIBYMS IIJIOCKOCTSIMU;

3HaTb OCHOBHBIC BHUJbl MHOTOTPAHHUKOB: MPSIMOYTOJIbHBIA  MapauieNenume,
napajuiefienunesa, npusma (BUAbl MPU3M: MpsiMasi, HAKJIIOHHAs, MpaBWIbHAS), MUPaAMHIa
(Buapl THMpamujl), yceu€éHHas MUpaMHUa, NPaBWIbHBIC MHOTOTPAaHHUKH (Ky0), HX
AJIEMEHTHI, CBOICTBAa, yMETh HAXOIUTh IUIOMAAM OOKOBOW W TOJHOW MOBEPXHOCTH
MHOTOTPaHHHUKOB, a TAK)KE UX 00BEMBI,

YMETh CTPOMTH CEUYEHHUS MHOIOIPAaHHMKOB METOJOM cjeja, MapajuleIbHOro MepeHoca,
BHYTPEHHET 0 MPOEKTUPOBAHUS;

BJIQJIETh MOHATHEM TeJla BPALICHHUS: IMIIMHIP, KOHYC, YCEUEHHBI KOHYC, cdepa, map,
3HATh MX DJIEMEHTHI (paJinyc OCHOBaHUs, 00pa3yrolas, 0Cb CHMMETPUH, BBICOTA); YMETh
HaXO0/JUTh OOKOBYIO U MOJIHYIO TOBEPXHOCTD TeJl BPALICHHUS, @ TAKKE UX OOBEMBI;

YMETb CTPOUTH CEUEHHUS TeJ BPAIIEHUS MIIOCKOCTHIO;

yMETh pemarh 3aJayd Ha KOMOWHAIlMM MHOTOTPaHHHUKOB W TN BpalleHUs,
QHAIM3UPOBAaTh B TMPOCTEHIIMX CIy4asX B3aUMHOE paclojio)keHue OOBEKTOB B
IPOCTPAHCTBE;

n300pakaTh OCHOBHBIE MHOTOTPAaHHHKH W KPYIJIBIE TENa; BBIMOIHATH YEPTEKH TI0
YCIIOBUSIM 3aj1ay;

yMETh aHAJU3MPOBaTh B3aMMHOE pacloyiokeHHe cdepsl W IUIOCKOCTH, 3HATh
orpeziesieHue KacaTelIbHOM IIIOCKOCTH K cdepe, GopMynrpoBaTh U 10Ka3bIBATh TEOPEMBI
0 CBOICTBE U MMPHU3HAKE KacaTeIbHON TIOCKOCTH;

BJIAJIETh TIOHSATHEM BEKTOpa B MPOCTPAHCTBE, YMETh HaXOJIUTh KOOPIMHATHI BEKTOpA H
BBITIOJIHATH OINEpanuu (CIOKEHHS, BBHIUMTAHHS, YMHOKEHHUS BEKTOpa Ha YHUCIO) Ha
BEKTOpaMH B KOOPJAMHATHON U BEKTOPHOU (opMme;

3HATh OMNpeEJeNieHue CKaISIPHOTO MPOM3BEICHHUS BEKTOPOB, €0 CBOMCTBA; HaXOIUTh
CKaJISIpHOE MPOM3BEICHIE BEKTOPOB Uepe3 UX KOOPAHHATHI;

INPUMEHSTHh BEKTOPHBIA METO/I IIPH PELICHUH T€OMETPUUYECKUX 3aj1ay;

HaXOJUTh ypaBHEHUE IUIOCKOCTH, PACCTOSIHME OT TOYKH JO IUIOCKOCTH, PacCTOSHHUE
MEXy CKPELIMBAIOIIUMUCS MPSIMBIMH, ypaBHEHHE cepbl, 00BEM mapasuienenunena u
TeTpas/pa, 3aJJaHHOT0 KOOPAMHATAMU CBOMX BEPILHUH.
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Conep:xanue yueoOHOTo nmpeamMera «MareMaTukay

Aure0pa m Ha4yaJ1a MaTeMaTH4YeCKOr0 aHAIN3a
10 k1ace

JeiictBuTenbHbIe uMcaa. Llenble W painmoHanbHble 4ucaa. [[eWCTBUTENBHBIE YHCIIA.
beckoneuno yObIBaromias reomeTpudeckas mporpeccusi. Apudmernyeckuil KOpeHb HaTypaibHOU
creneHd. CTeneHb € pallMOHAIbHBIM U IEHCTBUTENBHBIM NT0Ka3aTeneM. Pemenue 3aaau.

Crenennasi pyukumsi. CteneHHas QyHkius, e€ cBoiicTBa U rpaduk. BzaumHo obpaTHbie
¢ynkuuu. PaBHOCHIBHBIE YpaBHEHHSI M HEpaBeHCTBa. MppauuoHanbHBIE YypaBHEHUS.
HppauroHanbHble HEPABEHCTBA.

IMoka3arenbHass ¢Qyuknusa. IlokasarenpHas ¢yHkuus, e€ cBoiicTBa H  Tpaduk.
Iloka3atenbHble  ypaBHeHusa. [loka3arenbHble HepaBeHCTBA. (CHCTEMBI IOKAa3aTEIbHBIX
YpaBHEHUH U HEPABEHCTB.

Jlorapudmuueckas ¢ynkuusa. Jlorapupmel. CpoiictBa sorapudmoB. JleciTUUHBIE H
HatypanbHble Jorapudmel. Jlorapupmuueckas  ¢GyHkumsa, e€ CBOHCTBa H  rpaduk.
Jlorapudmuueckue ypaBuenus. Jlorapudmuueckie HepaBeHCTBA.

Tpuronomerpudeckue popmy.abl. Paguannas mepa yria. [IoBopoT TOUKM BOKpYr Hadaia
koopauHar. OrmnpeneneHne CUHYca, KOCMHYCa M TaHIT€HCa yria. 3HAaKM CHUHYca, KOCHHYCa U
TaHreHca. 3aBUCHUMOCTh MEX]y CHHYCOM, KOCHHYCOM M TaHI'€HCOM OJIHOTO M TOrO K€ YIJIa.
Tpuronomerpuueckue ToxkzaecTBa. CHHYC, KOCUHYC M TaHI€HC YIJIOB o U —a . DPopmybl
cinoxkenusd. CHHYC, KOCHMHYC M TaHIT€HC JABOMHOro yria. CHHYC, KOCMHYC W TaHI€HC
10JIOBUHHOTrO yria. @opmynsl npuseneHus. Cymma u pasHocTh cuHycoB. Cymma M pa3HOCTb
KOCHHYCOB.

Tpuronomerpuyeckne ypaBHEHHsl. YpaBHEHHE COSX=a. VYpaBHeHune Sinx=a.
VpaBHeHne tgx=a. Pemenue TpuroHoMmerpudeckux ypaBHeHui. IIpumepsl pemieHus

MIPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.
Hrorosoe nosropenue.

Aure0pa u Ha4yaJ1a MaTeMaTH4Y€CKOr0 aHAIN3a
11 kaacc

Tpuronomerpuyeckue ¢ynkuun. OOIacTb oONpeneneHuss M MHOXECTBO 3HAYEeHUH
TPUTOHOMETPHUYECKUX (QYHKIMH. YETHOCTH, HEUETHOCTD, IEPUOTUIHOCTD TPUTOHOMETPHIECKUX
¢yuknuii. CpoiictBa pyHkuMu Y =C0SX u e€ rpadpuk. CpoiicTBa QyHKIMH Yy=SinX u eé

rpa¢uk. CoiictBa QyHKIUM Yy = tgx U €€ rpaguk. OOpaTHbIE TPUTOHOMETPHUECKUE (PYHKIHH.

IIponsBonnasi u e€é reomerpuyecknii cMmbici. IlponsBonnas. IlponsBoaHast creneHHOU
¢byuknun. [pasuna nuddepenupoBanus. [Ipor3BoaHbIE HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKIIUH.
I'eomeTpuyeckuil CMBICT TPOU3BOJIHOM.

I[IpumeHeHne NpPOU3BOAHON K HcciaenoBaHui0 (yHkumii. Bo3pactanume u yObiBaHuE
bynkuuu. OkctpemyMbl ¢(yHkiuu. IIpuMeHeHHe TPOM3BOIHOW K MOCTPOCHHIO TpaduKOB
¢dbyakuumii. Hanbonpiiee n HanMmeHbliee 3HadeHUs1 GyHKIUHA. BeImykiocTs rpaduka GyHKINH,
TOYKH meperuoa.

HNurerpan. IlepBooOpasznas. IlpaBuna HaxoxzaeHus nepBooOpasHbix. [lmomans
KPUBOJIMHEMHOW Tpaneuuu M HMHTErpaj. BeruncneHue uHTErpasioB. Beluncienue miomanen
buryp c mnomoinpio HHTErpanoB. [IpuMeHeHHe NPOU3BOAHOW M  MHTErpajga K pELIeHHUIO
IIPAKTUYECKUX 3ajad.

KomoOunaropuka. IIpasuno npoussenenus. [lepecranoBku. Pazmemenus. Codyetanus u ux
cBoiictBa. buHom HproToHa.

DyeMeHTHI Teopun BepositHocTeil. CoObrTrsi. KomOuHaruu coopiTuii. [IpoTrBOMOIOXKHBIE
coObiTus. BepositHocTh  coObiTHs. CriockeHue BeposiTHOCTeH. HesaBucumble  COOBITHSL.
YMHoxeHue BepoaTHocTeil. CTaTucTuyeckasi BEpOSTHOCTD.

Cratucruka. Crnyuyaiineie BennuuHbl. LlenTpansHbie TeHaeHnnn. Mepsl pazopoca.
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3aki04nTeIbHOE NMOBTOPEHHE Kypca ajre0pbl U HA4YaJ MATeMaTHYeCKOIro aHaJIu3a
NIPH NOATOTOBKE K HTOT0OBOM aTTECTALMM 110 MATEMATHKe.

I'eomerpust
10 xaxacc

Beenenne B npeamer. Ilpenmer crepeomerpun. AKCHOMBI cTepeomerpuu. Hekortopsie
CJIE/ICTBUS U3 AKCHOM.

IHapaniaegbHOCTL NPAMBIX M IUIOCKOCTeH. [lapaienbHOCTE NPSAMBIX, NOPSIMOM U
IUIOCKOCTH (MapaJulesibHbIe MpsiMble B IPOCTPAHCTBE, NMPU3HAK MapalieIbHOCTH MPSMBIX B
npoctpancTse). [lapannenbHOCTh NpsAMOM M IUIOCKOCTU. B3anMmHOE pacriosiokeHue NpsiMbIX B
npoctpaHcTBe. CKpemuBaromuyecs npsMble. YTIbl C COHANPABIEHHBIMU CTOpOHaMH. B3anmHoe
PacCI0JIOKEHUE IIPSIMBIX B IIPOCTPAHCTBE. YTOJ MEXAY IpsAMbIMU. [lapainensHble MI0CKOCTH.

CaolicTBa napasmienbHbix mwiockocten. Terpasap. [lapannenenunen. Iloctpoenue ceuenuit
TeTpaj’ipa ¥ NapajlIesIeUIeaa.

IlepnieHAUKYISAPHOCTL MNPAMBIX M ILUIOCKOCTeH. [lepneHaukynspHble MpsSIMbIE B
npocrtpaHcTee. [lapamnenbHble  npsMble, IEPIEHIUKYISpHbIE K  IUIOCKocTH. [Ipm3nax
NEePHEHAUKYIISIPHOCTH MPSAMOM M IUIOCKOCTH. Teopema O MpsAMOM, NEpHEHAUKYISIPHON
IJIOCKOCTH. PaccTostHue OT TOYKHM 1O INIOCKOCTH. Teopema O TpEX MEpHEeHAUKYIsSpax. YTroiu
MEXAYy NOpsIMOM M IUIOCKOCThIO. JIByrpaHHblil yrona. [Ipu3Hak neprneHauKyiasipHOCTH ABYX
mockoctel. [IpsamoyronpHelil napamuienenumnea. TpéXrpanHsiii yros. MHOrOrpaHHbIA yToOJI.

Mmuororpannuku. [lonsitue mHororpanHuka. [Ipusma. I'eomerpuyeckoe teno. Teopema
Oiinepa. [Ipusma. Ilpoctpancrsennas teopeMa Iludaropa. Ilupamuna. [lpaBunbHas nupamuia.
VYceuénnas nupamuga. [locrpoenune ceuennii nupamua. Cummerpusi B mpoctpaHcTse. [lonstue
IPABUJIBHOI'O MHOTOTPAHHUKA. DJIEMEHTbl CAMMETPUH IPABUIIbHBIX MHOTOTPAHHUKOB.

IloBTOpEHME.

I'eomerpus
11 kaace

Hununap, xonyc um map. Ilonstne nmnusgpa. Ilnomanbs MOBEPXHOCTH LMIMHIpA.
[Tonsitue xonyca. [1nomans moBepxHOCTH KOHyca. Yceu€HHbI KoHYyc. Cdepa u map. Bzaumuoe
pacrionio)keHre cgepbl U miaockoctu. KacarenbHas miuockocts k cdepe. Ilnomans coepsr.
B3aumHoe pacnonoxenue cheppl u npsmoil. Cdepa, BHucaHHas B LUIMHIPHYECKYIO
noBepxHocTb. Cdepa, BHUCaHHAs B KOHMYECKYIO MOBEpXHOCTh. CedeHus LMIMHIPUYECKON
noBepxHocTU. CedeHHsI KOHNYECKOM MOBEPXHOCTH.

O0bém Tea. [Tonstue 00béMa. O6BEM npsAMOyronbHOTo Napaienenunenaa. O0bEM npsaMoit
npusMbl. O0béM nmimuHApa. Beraucinenune o0BEMOB Tenm ¢ momompio uHTETpana. O0BEM
HAKJIOHHOM npu3Mbl. O0bEM HakJIOHHOW npu3Mbl. O0BEM mHpamuabl. O0BEM KoHyca. OOBEM
nrapa. O0BEMBI IAPOBOTO CErMEHTA, IIIAPOBOTO CJI0sI U IIapoBoro cekropa. [liomans chepsl.

BexTopsl B mnpocrpancrBe. [lonstue Bekrtopa. PaBeHcTBO BekTOpoB.  ClloKeHHE H
BblUWTaHUE BEKTOpoB. CyMMa HECKOJIBKHX BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIO.
Komnianapuele Bektopbl. IlpaBuno mnapamnenenunena. PasnokeHune BekTopa IO TpEM
HEKOMIUTaHapHBIM BEKTOPaM.

Metoa xoopauHar B npocrpancrse. /[Buikenns. [IpsmoyronbHas cuctema KOOpAMHAT B
npoctpanctBe. KoopanuaTtel BekTopa. CBsA3b MEXAY KOOpJIMHATAMH BEKTOPOB U KOOPJAWHATAMU
touek. IIpocreiimme 3amaun B KOOpAMHATaX. YpaBHEHUE cdepbl. YTOJl MEXIy BEKTOpaMH.
CkansgpHoe TpOU3BEJIEHUE BEKTOPOB. BBIUMCIEHHME YITIOB MEXAY NPSMBIMH U IJIOCKOCTSMHU.
VYpasHenue miockoctu. LlenTpansHas cummerpus. OceBas cuMMETpHUs. 3epKallbHasl CUMMETPHS.
[TapamnensHbIil nepenoc. [IpeoGpazoBanue moaoous.

3akiIl0YuTeIbHOE TOBTOPEHME Kypca TIeOMeTPpHM MNpPH MNOAroTOBKE K HTOroBOi

aTTeCTAalluM 110 MaTeMaTHUKeE.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «MATEMATHUKA»

Ne I'naBa/ Conep:xxanue Kou-Bo yacos | Llesn 00y4enust OcHoBHBIC
IL./I. | MaTepuaJa HANpaBJICHUS
BOCIIUTATEJIbHOMN
AeSITeJIbHOCTH
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A, 10 ki1acc
[ IHOBTOPEHMUE. 8 8

Anrebpanueckue BbIpaKEeHUS.
JInHeliHbIE YpaBHEHHS U CUCTEMBI
ypaBHEHHUM. YnCIOBBIE HEPAaBEHCTBA U
HEPaBEHCTBA [IEPBOM CTENIEHU C OJTHUM
Heu3BecTHbIM. JInHelHas QyHKIus.
KBagparusie kopau. KBagpartasie
ypaBHeHMs. KBangpaTuunas QyHKIus,
eé croncTBa. KBaaparHsie
HepaBeHcTBa. CBoiicTBa U rpaduku
¢ynkuuii. [Iporpeccun.

IIpexmeTHBIC HEIH:

— cuUCTeMaTu3alys 3HaHUII Ha OCHOBe 00001LIaroIero
IIOBTOPEHUS Kypca ajnreOpbl OCHOBHOM LIKOJIbI;

— TMOBTOpPEHHE MpaBwil U GopMyn Al mpeodpa3oBaHUi
areOpanvecKuX BbIpaXKCHHUI;

— YCTAHOBJICHHE CBA3EH MEXKIy KOJIMYECTBOM DPELICHUI
CHUCTEMBl JIByX  JIMHEWHBIX YPaBHEHHH U TOYEK
NIEPECEUEHUST NPSMBIX, 3aJAIOIIHUXCS  YPaBHEHUSMHU
CUCTEMBI (reoOMeTprYecKasi MHTEpPIpeTaus);

— TIOBTOPEHHME CBOWCTB YHCJIOBBIX HEPAaBEHCTB U
CIoco0O0B PEIICHU HEPABEHCTB C OJTHOM MIEPEMEHHOMT;

— o00o6menune  cBoiictB  Qynkuun Y =Kkx+b B
3aBUCUMOCTH OT 3HauyeHUM mapameTpoB K u b,
MOCTPOEHHE TPaPHKOB;

— o00oOmeHne cBOWCTB (YHKIUU Y = ax? +bx+c B
3aBMCMMOCTH OT 3HaYeHHi mapaMeTpoB a,0h, C u 3Haka

D =b? - 4ac , IOCTpOEeHHE TPaHUKOB;

— TIOBTOPEHHME  METOJIOB  pEHIeHHMs]  KBaJpaTHBIX
YPaBHEHUH U HEPABEHCTB;

—  aKTyanu3auus 3HAaHUU 0 IIPOrPECCUSIX
(apudmernyeckas, reoMeTprIecKasi).
MeTanpeamMeTHble LeJIu:
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YCBOCHHE YHHBEPCATBHBIX METOJOB OO0OOIICHUS U
cUCTeMaTH3alluK 3HAHWIA;

OBJIAJICHUE YCTHBIM M NMHCHMEHHBIM MaTeMaTUYECKUM
SI3BIKOM, TMPHUMEHUMBIM TMPH HM3YYCHUU MPEIMETOB
€CTECTBCHHO-MATeMaTUYECKOTr0  IMKJA,  pa3BHUTHE
UCCIIEIOBATEIILCKUX YMEHUH;

pa3BUTHE YMEHHI OOOCHOBHIBATH CBOM BBIBOJBI U
MIPOBOJIUTH JTOKA3aTEIIbHBIC PACCYKICHUS.
JIMYHOCTHBIE LeJIH:

pa3BUTHE TBOPYECKMX CHOCOOHOCTEH, HHTYHIIUH,
HABBIKOB CAMOCTOSTEIHLHOU JCSITSILHOCTH;

yMEHHE OOBEKTHBHO OIIEHUBAaTh YPOBEHb CBOMX
3HAHUW IO TPEIMETY W BBICTpAaWBaTh IUIAHBI MO0 HX
KOPPEKTHPOBKH.

JEHCTBUTEJILHBIE YHUCJIA

16

Ilenple ¥  palMOHANbHBIE YHUCIA.
JelictButenbHble 4Kncia. beckoHEUHO

yOBIBaroIas reoMeTpuyecKas
IIPOrPECCHUsL. Apudpmernueckuii
KOPEHb HaTypaJIbHON CTETICHH.
Crenenp C palUOHAIBHBIM H

JIEHCTBUTEIIBLHBIM ITIOKA3aTEIEM.

Ilpeomemmnowie yenu:

Pa3BUTHUEC TIOHATHA JleICTBPITGJ'ILHOFO qHucjia Kak
pe3yibTara BBICTpaWBaHUA Hay4YHOH TeOpUHu
JEUCTBUTENBHBIX YHCEI HAa OCHOBAHMM IIOHSTHSA
pejiesia YUCI0BOM MOCIIE0BaTEIbHOCTH;
(dbopMHpOBaHHE TOHATHUS CTENEHHU C JEHCTBUTEBHBIM
MIOKa3aTeleM KaK OCHOBBI Ul U3Y4YEHHs CTENEHHOW,
MIO0Ka3aTeIbHOM, JIorapuPpMUIecKon (yHKIIHII;
pa3BUTHE YMEHUH IPUMEHATh CBOMCTBA CTENEHH C
JIEICTBUTENBHBIM I10KA3aTeIEM MPU MOJEIUPOBAHUH U
HU3YUCHUN MAaTCMaTHYCCKUX MO)IeJ'IeI\/’I, OITNChIBAIOIITNUX
IIPOLIECCHl C TMOMOULIBIO CTENEHU C ACUCTBUTEIbHBIM
HoKa3aTeseM;

dopmHupoBaHHE  yYMEHUH  TPUMEHSTH  METOJbI
JIOKa3aTeNNbCTB U AJITOPUTMBI PELICHUM MPaKTUYECKUX
3aJ1a4, ONMHUPAsCh Ha U3yYEHHbIE TEOPEMBI U CIIEACTBHSL.

Memanpeomemnule yeau:
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pa3sBUTHE YMEHHUH CaMOCTOSATENIBHO OCYILECTBIIATH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATh JEATEIBHOCTh B
nporecce 0000IIeHNs, CHCTEMAaTU3AIUH U PACITHPEHUS
3HaHW, OJYYEHHBIX B OCHOBHOM HIKOJIE;

pa3BUTHE CIIOCOOHOCTEH K CaMOCTOSTEIILHOMY TOUCKY
METOZOB pEUICHHUS MPAKTHYECKHUX U TMPUKIATHBIX
3ajjay, ¢ IPUMEHEHUEM M3yUEHHBIX METO/I0B;
(dbopMHpoBaHHE YMEHUH SICHO U TOYHO M3JIaraTh CBOIO
TOYKY 3pEHHsI KaK YCTHO, TaK U MHUCbMEHHO, TPAMOTHO
HOJIb3YSCh S3bIKOM MaT€MaTHKH.

Jluunocmmuoie ueiu:

(dbopMHpOBaHHE MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO HAyKH;

(dbopMHpOBaHHE OCHOB CaMOBOCIMTaHHUS B IIpoLecce
BBIIOJIHEHUSI Pa0OT pPa3HOrO YPOBHS  CIJIOXKHOCTH,
TpeOyIOIMX  OTBETCTBEHHOIO M TBOPYECKOIO
OTHOLLICHHUS,

pa3BUTHE CIIOCOOHOCTH U TOTOBHOCTH BECTH AMAJIOT C
JpYyrMMH  JIIOABMHM B IIpOIlECCE  COBMECTHOM
JIEeATEIbHOCTH.

. CTEINIEHHASA ®YHKIUA 16
Crenennas (yHkuus, e€ CBOWCTBAa U IlIpeomemmnoie yenu:
rpagux. B3aumno oOpaTHbIE — BBEJICHHE MOHATHUS CTENEHHOW (YHKIUU; HU3ydeHUe e€

¢byHkuu. PaBHOCHIIBHBIE ypaBHEHUS
U HepaBeHcTBa. ppanumoHanbHble
YpaBHEHUS. HppauroHanbHbIe
HEPaBEHCTBA.

CBOWCTB aHAJUTUYECKUMHU U IpaUIeCKUMU METO/IaMHU;
U3Y4YEeHHE TOHATUS oO0paTHOM (yHKIMU; 0000IIeHHE
MOHATHUS 00paTHOW (PYHKIIMH C UCIIOJIBb30BaHUEM paHee
M3YYEHHBIX 3aBHCHUMOCTEH; (QOopMHUpOBaHUE YMEHUS
aHAJTMTUYECKOHN 3armucu GyHKLIUHU, OOpaTHON JaHHOM, a
TaKkke YMEHUS TIOCTpOeHus rpaduka 0OpaTHOU
byHKIUY;

BBEJICHHE ONPEJEICHUN PaBHOCHUIIBHBIX YpPaBHEHUI
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(HepaBeHCTB, CHCTEM) M YpaBHECHHMH (HEPaBEHCTB,
CHCTEM) — CJICJICTBHIA;

BBEJICHUE MOHATHS 00JacTU OIpeneseHUs] ypaBHEHUs
(HepaBEeHCTBA, CUCTEMBI);

MPUMEHECHHUE TIPU PEIICHUH YpaBHEHWN (HEPaBEHCTB,
CHCTEM) CBOIMCTB PaBHOCHJIBHBIX ITPEOOpPa30BaHUM;
oOydyeHHe MeToJaM  pelIeHHs  HPpaldOHAIbHBIX
YpaBHEHUI U HEPABEHCTB.

Memanpeomemmnuwie uenu:

oOyyeHHe  IpueMaM  HUHTEepHpeTaluud  SBJICHUI
IIPOLIECCOB, IIPOTEKAIOIINX 1o CTEIIEHHON
3aBHCUMOCTH;

pa3BUTHE YMEHHUHM CaMOCTOSITEIIBHO OINPENENATh LEN
JIESITEJIBHOCTH 10 M3YYEHMIO 3JIEMEHTApHBIX (PYHKUINMN
U HX IPUMEHEHHIO, MCIIOIb30BaTh BCE BO3MOXKHBIE
pecypcehl I JOCTHKEHHMSI TIOCTABIICHHBIX 1IEJIEH;
¢bopMHupoBaHHE CHOCOOHOCTM M TOTOBHOCTH K
CaMOCTOSATEIIBHOMY  IIOMCKY  METOJOB  DPEIICHUS
MIPAaKTHUYECKUX 3a/1a4;

pa3BUTHE KPUTUYHOCTU MBILUICHUS B IpOLECCE
OLIEHKHM M WHTepHpeTanuyd HH(OpMaIuu, NoaydaeMon
13 pa3JINYHbIX HCTOYHUKOB;

pa3BUTHE YMEHUN B3aUMOJEWUCTBUSA B IIPOLECCE
MIOUCKA PelIeHus IpoleM.

Juunocmmuouie uenu:

dbopMUpPOBaHHE MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU;

pa3BUTHE CTPEMIIEHUN K CAMOCTOSTEIBLHON TBOPUYECKOM
Y OTBETCTBEHHOMU JI€SITEIILHOCTH;

pa3BUTHE CTPEMIICHUI K camMo00pa3zoBaHUIo,
CO3HATEILHOMY  OTHOIICHUIO K  HENPEPHIBHOMY
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00pa3oBaHUIO KaK YCIIOBHIO YCIEITHON
poecCHOHATLHOM U 0OIIECTBEHHOMN JCSITEILHOCTH.

ITOKA3ATEJIbHASA ®YHKIUA

12

ITokazaTenpHas QyHKIHUsA, €€ CBOHCTBA
u rpaduk. [TokasarenpHbIC YpaBHEHUS.
[TokazarenbHble HEPaBEHCTBA.
Cuctembl MOKa3aTeIbHBIX YpaBHEHUM
Y HEPaBEHCTB.

Ilpeomemmnoie yenu:

— BBEJCHHME  TMOHATUS  TOKa3aTeNbHOM  (YyHKIMH;
M3Y4YeHHE  CBOMCTB W  TOCTpoeHue  rpaduxa
MOKa3aTeabHON (PYHKINH;

— oOyuyeHHe pEIIeHUI0 TOKa3aTeNbHBIX  ypaBHEHUI
(HEepaBeHCTB, CHUCTEM) aHAIUTUYECKUMU u
rpaUYeCKUMU CTIOCOOaMHU.

Memanpeomemnule uenu:

— MOJICIIMPOBAHKE SBIICHUH W MPOIIECCOB, MPOTEKAOIINX
M0 OSKCIOHEHIIMAIBHONH 3aBHCHUMOCTH, C ITOMOIIBIO
dbopMy1 u rpaduKOB OKa3aTENbHON (PYHKIINH;

— WCCIEAOBAaHWE PEATbHBIX IMPOIECCOB W  SBIICHUH,
MIPOTEKAFOTIINX o 3aKOHaM MoKa3aTeIbHON
3aBHCHUMOCTH, C TOMOIIBIO CBOMCTB MOKa3aTelbHON
(GyHKIIH.

Jluunocmmuowle yenu.

— Ppa3BUTHE AHATUTHUYECKUX CIOCOOHOCTEH M MHTYHUIIUU
(B XoJ1e HaAOIIOICHUS 3a MOBEJICHUEM
9KCITOHCHIIMATLHBIX 3aBUCUMOCTEH );

— Ppa3BUTHE HCCIENOBATENILCKUX YMEHH, HEOOXOIUMBIX
B OCBOGHHUU OYAYIINX TBOPUYECKUX MPOQECCHIt;

— COBEpPIICHCTBOBAaHWE KYJIbTYPHl BBIYUCIUTEIBHBIX U
rpadUIECKuxX ACHCTBUN.

JJIOTAPUOMHUYECKASA
OYHKIUA

18

Jlorapugmsl. CBoiicTBa norapu¢mos.
JHecarudnble u HaTypaJbHbIC
J0rapupMBbl. Jlorapugmuueckas

Ilpeomemmnuie yenu:
— BBEJICHHE MOHATUS Jiorapupma Jucna;
— H3Y4YEHHUE CBOICTB JOrapugmos;
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byHkuus, e€ CcBOWCTBA H Tpaduk.
Jlorapugmuueckue YpaBHEHUS.
Jlorapugmuueckue HepaBEeHCTBA.

IPUMEHEHHE CBOWCTB JIOrapu(MOB U OCHOBHOIO
JOrapu(pMHUECKOro  TOXKIECTBA S YHPOIIEHUS
Jorapu(pMHUUECKUX BBIPAKEHUH BHIYUCICHUSX;
BBEJICHUE MOHATUH JIECATMYHOIO M HATYypaJbHOTO
norapupma;

npuMeHeHne (GopMyibl  Iepexoaa Jjorapupma K
JPYroMy OCHOBAaHHUIO /ISl BBIYHMCICHHUS JIOTapu(PMOB
qucenl ¢ JOBIMU OCHOBaHMAMHU (IIPU UCIIOJIb30BAaHUU
BBIYUCIIUTEIILHOW TEXHUKH );

BBEJCHUE TMOHATHA Jorapudmuyeckoi  QyHKUIUH,
U3ydeHHE CBOMCTB JOrapuMUYECKON (QYHKIUU W
noctpoeHue e€ rpapuka;

o0y4YeHHe pEIICHUI0 JOTapu(PMUYECKHX YpaBHEHU,
HEPAaBEHCTB M MX CHCTEM AaHAJIUTUYECKUMH U
rpadMuecKUMU METOJaMM, HAaXOXKIACHUIO TOYHBIX MU
npUOIMKEHHBIX 3HAYEHUH KOPHEH ypaBHEHUH.

Memanpeomemmnuie yenu:

pacumpeHre BBIYHCIMTEIBHOTO ammapara 3a CuéT
MIPUMEHEHUS CBOICTB norapu(MoB (3amena
BBIUUCIICHUI NPOU3BEICHHUS U YacCTHOTO CTEereHed Ha
BBIYMCIICHHSI CYMM W Pa3HOCTEM  IoOKaszarenei
CTETeHei);

o0ydeHHe MOJEIMPOBAHUIO pEabHBIX IPOIECCOB,
NPOTEKAOIIUX IO  3aKOHAaM  JKCIIOHEHIMATbHON
3aBUCUMOCTH, ¥ UCCIIEZIOBAHUIO CO3aHHBIX MOJEJEH C
MIOMOIIIBIO amTapara Jorapu(gpMUpPOBaHUS;

OCO3HAaHHE B3aWMOCBS3M MAaTEMAaTUKU CO BCEMH
npeIMeTaMu €CTECTBEHHOTO U TYMaHUTapHOTO [IUKJIOB.

Juunocmmuouie ueau.

COBEPUICHCTBOBAHNUE BBIUUCIUTENbHON KYIbTYPbI;
pacliupeHre CpeJICcTB U METOAOB MpeoO0pa3oBaHUM
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CHUMBOJIBHOT'O S3BIKA;
pacIIMpeHre MPEJICTABICHU O B3aUMHO OOpaTHBIX
NENCTBUIX.

VI TPUT'OHOMETPUYECKHUE 26
DOOPMVYJIbI
Pannannas mepa yria. [ToBopot Touku Ilpeomemmnoie yenu:
BOKpYT Havasa KOOpPJIMHAT. — pa3BUTHE MpPEACTaBICHUI O MaTeMaTHKE KakK YacTH

OmnpeneneHue cuHyca, KOCHHYca U
TaHreHca  yrja. 3HaKuM  CHUHYca,
KOCHHYCa M TaHI€HCa. 3aBHCUMOCThb
MEXIy CHHYCOM, KOCHHYCOM H
TAHI€HCOM OJIHOTO U TOr0 JK€ YIJa.
Tpuronomerpuyeckue TOXKECTBA.
Cunyc, KOCHHYC M TaHTEHC yIJIOB & U
—a. ®opmynsl cnoxenus. Cunyc,
KOCHHYC W TaHI'€HC JBOWHOIO YIJIA.

Cunyc, KOCHHYC u TaHT'€HC
IIOJIOBUHHOT'O yria. DopMytbl
IIPUBEICHUS. Cymma u pa3HOCTh
cunyco. Cymma W pa3HOCTb
KOCHHYCOB.

MHUpPOBOH KYJNbTYphl, O cCrHoco0ax ONHMCaHUS Ha
MaTEMaTUYeCKOM SI3bIK€, B YacCTHOCTHM B TEpPMHHAaxX
TPUTOHOMETPHH, SIBJICHUI pPealbHOIO MUPA;
(dbopmupoBaHue IIpeJICTaBICHUM 0 MOHSITHSIX
TPUTOHOMETPUM  KaK MaTeMaTHYeCKHX  MOJENSX,
MIO3BOJIAIOIIMX ~ ONMCBIBATH IIPOLECCHI, H3y4dacMble
($u3HUKON, SJKOHOMUKOHN U IPYTMMU HayKaMu;
JAJIbHEHIEE pa3BUTHE IOHATHS JIE€HCTBUTEIBHOIO
qucia IIOCPEACTBOM IIPEJICTaBICHHUS B
TPUTOHOMETPHUUECKOH PopMe;

dbopMHpoBaHHE YMEHHH ONpeaeisTb W HcCIeloBaTh
CBOMCTBa CHUHYyCa, KOCHUHYCA, TaHI€HCA, KOTAHIEHCa
JEUCTBUTEIIBHOTO YHWCJA, MWCIONb3ysd OJHO3HAYHOE
COOTBETCTBUE MEXAY TOYKaMH YHMCIOBOW NpPAMON U
TOYKaMH OKPYXHOCTH;

o0ydeHue IIPUMEHEHHUIO TPUTOHOMETPUUECKUX
TOXKIECTB NPU  BBIYUCICHUSIX, MPeoOpazoBaHMIX
TPUTOHOMETPHUYECKHUX BBIpAXEHU, pelieHnn
IIPOCTEHIINX TPUTOHOMETPUYECKUX YpPaBHEHWH, ¢
HCIIOJIb30BAHUEM JTOKA3aTEIIbHBIX PACCYKICHUI.

Memanpeomemmnuie yenu:

pa3BUTHE YMEHUU CaMOCTOSATENIBHO OIPENENATh LEIU
JIEATEIILHOCTH I10 YCBOCHUIO U IIPUMEHEHUIO 3HAHUUN
TPUTOHOMETPUM  KAaK  MaTEeMaTU4YECKOM  MOJENI
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peanbHOU JIEUCTBUTEIBHOCTH;

(dhopMHUpOBaHHE HABBIKOB YUe€OHO-HCCIIEIOBATEIbCKON
JIeATETbHOCTH, TOTOBHOCTM K TIOMCKY pelIeHUs
MPaKTUYECKUX 3a/1a4;

pa3BUTHE YMEHUH OpPHUEHTHPOBATHCS B Pa3IUYHBIX
UCTOYHUKAX WH(OpPMAIMKA, KPUTHUYECKHU OILICHUBAThH
MOJTYYCHHYI0 HHGOpPMAIMIO, TPUMEHSITh €€ B CBOCH
JIeSITELHOCTH.

Juunocmmuovie ueau.

(dbopMHEpOBaHHE MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY  YPOBHIO  Da3BUTHS  HayKH W
0OLIECTBEHHON IPAKTHUKHY;

pa3BUTHE TOTOBHOCTH YYAIIUXCS K CaMOCTOSITECIbHOMN
TBOPYECKOH JICATEIILHOCTH;

(dbopMHpOBaHNE HABBIKOB COTPYIHHYECTBA B IPOIECCE
y4eOHOM, yueOHO-HCCIIeIOBATEIhCKOM, O0IECTBEHHON
JeSITETIbHOCTH.

Vil

TPUT'OHOMETPUYECKHUE
YPABHEHUA

19

YpaBHeHHE COSX=a. YpaBHCHHUE

sinx=a. VYpaBHeHHE tgx=a.
Pemenne TPUTOHOMETPUYECKUX
ypaBHeHuu.  Ilpumepsl  pelieHus
MPOCTEUIINX  TPUTOHOMETPUYECKHUX
HEPaBEHCTB.

Ilpeomemmnowie yenu:

BBEJICHHE TIOHATHIA arcsin a, arccos a, arctg a;

BBIBOJI dbopmyn KOpHEM MPOCTENIINX
TPUTOHOMETPUYECKUX YPABHEHUI;

oOydeHue pelIeHnto TPUTOHOMETPUYECKUX YPaBHEHUH,
CBOJISAIIMXCS K anreOpanvecKuM, PELICHUIO
OJHOPOJHBIX OTHOCHUTEIIBHO CHHYCa U KOCHHYCA
YPaBHEHU;

00yJeHue pPEemIeHUI0 TPUTOHOMETPUIECKUX YPaBHEHHI
METOJIaMH 3aME€Hbl HEU3BECTHOTO M PAa3JIOKEHUS Ha
MHOKHTEIH;

3HAKOMCTBO C METOJIOM OLIEHKH MHOKE€CTBA 3HAYEHHI
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JIGBOM M TMpaBOd 4YacTed TPUTOHOMETPUUYECKOTO
ypaBHEHUS;

3HAKOMCTBO co criocobamu pelieHus
TPUTOHOMETPUUECKUX HEPaBEHCTB.

Memanpeomemnmnule yenu.

pacHIMpeHue CPEICTB MOJCIMPOBAHUS  PEATBHBIX
MPOLECCOB U SIBJICHUI;

dopMupoBaHue NMpUEMOB Hepexoa OT aHATUTUIECKON
K rpadu4ecKoil Moienu U 00paTHO;

pa3BUTHE  ANTOPUTMUYECKOTO U JIOTMYECKOTro
MBIIIICHUS;

COBCPHICHCTBOBAHUC HpI/IéMOB TOYHBIX n
MPUOJIKEHHBIX BBIYUCIICHUN;

3HAKOMCTBO C MaTeMaTHYECKHM TOJIKOBAaHHEM MOHSTHS

NepuoaANIHOCTH, HUMCIOIICTO Ba’>XHOC
MHPOBO33PCHYCCKOC 3HAYCHUC,
3HaKOMCTBO C (I)I/I3I/I‘IGCKI/IMI/I SABJICHUSAMU,

OIHUCBHIBAEMBIMU € IIOMOILBI) TPUTOHOMETPUYECKUX
YpaBHEHUM.

Jluunocmmuvwte yenu.

COBEPILIECHCTBOBAHNE HABBIKOB CAMOKOHTPOJIS;
pa3BUTHE  BBIUHUCIUTEIBHOM M  aITOPUTMUYECKOHN
KYJIbTYpHI;

pa3BUTHE TBOPYECKOMN WHUIIMATHUBBI,
HCCIIEI0BATENBCKUX YMEHHUM, CAMOKPUTUYHOCTH.

Vil | HOBTOPEHHUE 21
Pemenue 3amanuit Ha npeoOpa3oBaHue IlIpeomemmnoie yenu:
CTCIICHHBIX, MOKa3aTeIbHBIX, — yMeTh pemats 3aganus tuna 1, 5,9, 10 u 11 uz JEMO
JnorapHPMUIECKHX u EI'D (mpodunbHbIi ypOBEHB);
TPUTOHOMETPUIECKUX BBIPKCHHIA.

— BIaJeTh NpuéMamu pemenus 3anad tuna 13 u3z IEMO

21




Pemienne mnpocTtedmmx —JIMHEUHBIX,
KBaJIPaTHBIX, HUPPALMOHATIBHBIX,
MOKAa3aTeNbHBIX M JIOTapU(PMUUECKIX
ypaBHeHUM. Pemenue  ypaBHEHUH
MOBBIIICHHOTO  YPOBHS  CJIOKHOCTH
(KBagpaTHBIX, MOKa3aTeNIbHbIX,
UPPALMOHATIBHBIX, JOrapu(MUUYECKUX )
c oTOOpOM KOpHEH |3 3aJaHHOTO
MIPOMEKYTKA. Pemenue
TPUTOHOMETPUUECKHUX ypaBHEHUH
0a30BOr0 M TMOBBIIIEHHOTO YPOBHEH
CIIOKHOCTU C OTOOpOM KOpHEH Wu3
3aJJaHHOTO TMPOMEXyTKa. PemieHue
3a/a4 Ha IMPOLIEHTHI, YacTH, JOJH, Ha
KOHIEHTPAIlMIO,  CMECH,  CILJIaBBI.
Pemenne 3amaHuii Ha BBIYMCIEHUS U
npeoOpa3oBaHus no 3a/1aHHBIM

bopMmynam.

EI'> mnoBbIIEHHOTO YpPOBHS C OTOOpOM KOpHEH W3
3aIaHHOTO MPOMEXKYTKA.

Memanpeomemnmnuwie uyenu:

YMEHHE CaMOCTOSTEJIIHO OIpPENeNATh LEIH CBOETO
o0y4yeHHsl, CTaBUTh U (pOpMyIUpoBaTh ajsi ceOs HOBbIC
3ajaul B yu€0e M I03HABaTEIbHOW JAESTEIbHOCTH,
pa3BUBaTh MOTHBBI U HHTEPECHI CBOCH MMO3HABATEIHHON
JIeSITEIIbHOCTH;

YMEHHE  CAMOCTOSITENIbHO  IJIAHWPOBaTh  IYTH
JOCTIDKEHUS 1IeJield, B TOM 4HCJE albTepPHATHUBHBIC,
OCO3HAaHHO  BbIOMpaTh  Hamboyiee  IP(HEKTUBHBIC
CIIOoCcOOBI penieHNs YIeOHBIX U TIO3HABATEIBHBIX 3a/1a4;
pa3BUTHE YMEHUU CaMOCTOSITENIbHO OCYIIECTBIISTD,
KOHTPOJIMPOBAaTh W KOPPEKTHPOBATh JEHCTBUS B
nporecce 0000IIeH s, CHCTEMaTH3auU U PaCIIUpPEHUs
3HaHWH, TOJyYEHHBIX B OCHOBHOM LIKOJIE;
¢dbopmupoBaHue yMeHUI CaMOCTOSITENILHO
OCYILECTBIISATh, KOHTPOJIMPOBATH U KOPPEKTHUPOBATH
CBOIO JICSITETTLHOCTH MPH BHITIOJIHEHUH 33 TaHHA.

Jluunocmmnvwie uenu:

(GbopMHpOBaHHE OCHOB CaMOBOCIIUTAaHUS B IpOLECCE
BBITIOJTHEHUS pa0OT Pa3HOIO YPOBHS CII0KHOCTH;

Pa3BUTHEC  TBOPUYCCKUX CHOCO6HOCTCI\/'I, HWHTYHULIUU,
HaABBIKOB CaMOCTOSTCILHOM JACATCIIBHOCTH.

UTOIro

136

AJI'EBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A, 11 kaacc

Ne

| TnaBa/ Coaepixanue

\ KoJu-Bo yacos

\ Hean o0yuenust
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I./Il. | MaTepuaJa
I TPUT'OHOMETPUYECKUE 20
OYHKIHUN
O6nactb ompenencHuss U MHOXECTBO Ilpeomemmnoie yenu:
3HAYCHU I TPUTOHOMETPHUYECKUX — BBCJICHHE MTOHATHUSI TPUTOHOMETPHUECKON (DYHKIIUH;

¢ynkunii.  YETHOCTH, HEYETHOCTS,
HNEPUOJIMYHOCTh TPUTOHOMETPUUYECKUX
(GyHKIMIA. CaoiicTBa GbyHKIMA
y=cosx u e€ rpadux. CBoiicTBa
by y=sinx u e€ rpaduk.
CpoiictBa  ¢QyHKIMH y=tgx U €&
rpaduk. OObpatHble
TPUTOHOMETPUYECKHE (DYHKIIHH.

dbopMupoBaHue yMEHUH HaxOJIUTh 00JacTh
OTIpe/IeIeHuUs u MHO>KECTBO 3HAYCHUN
TPUTOHOMETPHUYECKUX (QYHKIIUH;

o0y4eHHe  HWCCIICIOBAaHUIO  TPUTOHOMETPHUYECKUX

(GyHKIMI Ha 4YETHOCTh W HEYETHOCTh M HAXOKICHUIO
nepuosia GyHKLUY;

U3ydyeHHe CBOWCTB (QYHKIMHA Y =COSX, y=sinx,
y=1gx, Yy=Ctgx, oOyueHue MOCTPOEHUIO I'pauKOB
GyHKUMH M TNPUMEHEHHIO CBONCTB (yHKIMI mpH
pelIeHNH ypaBHEHUH 1 HEPABEHCTB.

O3HaKOMJIEHHE C OOpaTHBIMH TPUTOHOMETPHUECKUMHU
(GYHKLIUSAME, UX CBOMICTBaMU U rpaduKaMu.

Memanpeomemmnuie yenu:

3HaAaKOMCTBO C MaTEMAaTHYCCKHUM TOJIKOBAHHUEM ITOHATHUA

MEPUOTNIHOCTH, MMETOIIETro Ba)KHOE
MHPOBO33pPEHYECKOE 3HAUCHUE;

3HAKOMCTBO c du3nIecKuMu SIBIICHUSIMH,
ONHCHIBAEMBIMH C TIOMOUIBIO TPUTOHOMETPUYECKUX
byHKIHH,

3HAKOMCTBO  C  CHUHYCOHMJIOM  Kak
TapMOHHYECKHUX KOJIeOaHUH;

3HAaKOMCTBO C (pOpMyJIaMH, MO3BOJISIOMIMMHU HAXOIUTh
pUOIMKEHHBIC 3HAYEHUS SINX M COSX, C MOMOIIBIO
MHOTOYJICHOB.

rpaduxom

Jluunocmmuoie uenu.

pacHIMpEeHre TPEJCTABICHUH O B3aUMHO OOpaTHBIX
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JIEHCTBUAX;

pa3BUTHE  BBIYMCIUTEIBHOW, QITOPUTMUYECKONM U
rpauuecKoi KyJIbTypHI;

pa3BUTHE TBOPYECKO WHUIMATUBEI,
HCCIIEIOBATEIIbCKUX YMEHUH, CAMOKPUTUYHOCTH.

T IMPOM3BO/IHAS U EE 19
TEOMETPHYECKHWI CMBICJI
IIpousBonHas. [IponzBognas IlIpeomemmnoie yenu:
CTEIEHHOM byHKIUY. [IpaBuna — 3aBepiieHue GopMUPOBAHUS MPEACTABICHUS O TIPeIeie

muddepennupoBanus. [IpousBoHbIE
HEKOTOPBIX AJIEMEHTapHBIX (DYHKIIHI.
I'eomerpuyeckuii CMBICII
MPOU3BOIHOM.

YKCJIOBOM MOCIIEIOBATEIBbHOCTH;

3HAaKOMCTBO C MOHATHAMH Ipejiena QyHKIUHU B TOUKE U
Ha OECKOHEYHOCTH, U aCUMITOTaMM rpaduka GyHKLIUH,
CO CBOWCTBaMH IPEEIOB PYHKINH;

dopmupoBaHue TIpapUUEcCKOro IMpeICTaBIECHUS O
HENPEePbIBHOCTH (DYHKIIUH;

oOy4yeHHe BBISIBICHUIO HEMPEPBHIBHBIX (QYHKIUH ¢
OMOpOW Ha ONpEeJeNIeHNEe HeNpepbIBHOCTU (pyHKUIMHU (B
TOYKE; Ha UHTEepBaJe);

3HaKOMCTBO C TOHATHEM TIPOWU3BOJHON (YHKIHUU B
TOUKE U €€ PU3NYECKUM CMBICIIOM;

dopMupoBaHWE  HAYaJbHBIX  YMEHHMHA  HaxXOIHTh
NPOM3BOJIHBIC DJEMEHTAPHBIX (YHKIMHA HAa OCHOBE
olpeieNIeHus MPOU3BOIHOM;

BJIaJIcHHE mMpaBuiamMu JuepeHIUpPOBaHUS CyMMBbI,
MIPOM3BEACHUS M YaCTHOTO ABYX (DYHKIIMI, BEIHECCHHS
MOCTOSTHHOTO MHOYKUTEJIS 32 3HAK IPOU3BOIHOI;
3HAKOMCTBO ¢  JIu(QPEepeHIIMpOBaHHEM  CIIOXKHOM
GYHKIMM W TPaBWIOM HAaXOXKACHUS MPOU3BOTHOU
oOpatHO# (hyHKIMU;

00y4YeHHe WCIOIb30BaHUI0 (OPMYIIBI MTPOU3BOIHOM
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crenennoit  Qynkumu (X)) =X P s mo6oro

JICUCTBUTEIILHOTO YUCIIA P;

dbopMHUpOBaHKE yMEHHUS HAXOAUTh IPOU3BOJHBIC
AJIeMEHTApHBIX (YHKIIHH;

3HaKOMCTBO c F€OMETPUYECKUM CMBICIIOM
MPOU3BOJHOM, OOY4YEHHE COCTABJICHUIO YpPaBHEHHS
KacaTelnbHOHU K rpaduky QyHKIMHU B 33JaHHOIN TOYKE.

Memanpeomemmnule yenu.

UCMOJIb30BaHUE (DU3MYECKOIO CMBbICIA IPOU3BOAHOM
JUIS OIpEeNeHUs] CKOPOCTH ABHMKEHHsS MaTepHaIbHON
TOYKHU B IaHHBI MOMEHT BPEMEHH;

YCTAQHOBJICHHE CBSI3U MEX]y 3HAU€HHEM NPOU3BOJHOMN
GyHKIMM B JaHHOW TOYKE M TAHIEHCOM YIJa
KacaTeIbHOH, TMpOBEeNEHHONM K Tpaduky (yHKIUH B
JTAHHOM TOYKE;

¢dbopMupoBaHue MTOHATHUSA npezena

o n
MOCJICAOBATCIIBHOCTU IUIOIIAACH IIPABUJIbHBIX 2 -
YTOJIbHUKOB, BIIMCAHHBLIX B OAWH U TOT K€ KPYT.

Jluunocmmuowle yenu.

BOCIIUTaHHE MMAaTPUOTHU3Ma, TOPJIOCTH 3a CBOIO PomuHy
Ha TIpEMEpE KU3HH U JESITEIHHOCTH OTEYECTBEHHBIX
yuéHbIX — MaTeMaTukoB (JIobaueBckuii H.I1.);
pa3BuTHE aOCTPAKTHOTO MBbIIIICHUS, (OPMUPOBAHUE
IpeCTaBICHUN 0 OECKOHEUHO OOJIBIINX U OECKOHEUHO
MaJIbIX BEJIMYMHAX;

pa3sBUTHE TBOPYECKMX CHOCOOHOCTEH, WHTYWUIIUH,
HaBBIKOB CAMOCTOSITEJIbHON /1€ TEIbHOCTH.

MPUMEHEHME ITPOU3BOTHOM
K HCCJIEJOBAHHUIO
OYHKIINHU

19

25




Bospacranue u yObiBaHue (DYHKIIHH.
Okcrpemymbl QyHkuu. [Ipumenenue
IPOM3BOIHOM K MOCTPOCHHIO
rpadpukoB ¢yHkumii. Hanbomnbiiee u
HaVMEHbIIEe  3HAueHHWs  (YHKIIHH.
Bremyknocts  rpaduka  QyHKIUH,
TOYKH TIeperuoa.

Ilpeomemmnowie yenu:

oOyyeHHe MNPUMEHEHHIO  JIOCTAaTOYHBIX  YCIOBUH
BO3pacTaHMs M yOBIBaHUS Ui HAXOXICHUS
IIPOMEKYTKOB MOHOTOHHOCTH (DYHKIIMH;

3HaKOMCTBO C TOHATHSAMH TOYEK 3KCTpeMyMma
(GyHKIMU, CTAlMOHAPHBIX M KPUTHYECKUX TOYEK, C
HEOOXOAUMBIMU ¥ JIOCTaTOYHBIMM  YCIIOBUSIMHU
IKCTpeMyMa QYHKIIUH;

o0yuyeHHe MOUCKY (BBIYUCIICHHIO) TOYEK 3KCTpeMyMa
byHKINY,

0o0yuyeHHe HaXO0XIEHUI0 HauOOJIbIIEro U HAMMEHbIIETO
3HA4YeHUH (PYHKIUHU C HOMOIIBIO IPOU3BOIHOM;
3HAKOMCTBO C IIOHATHEM BTOPOHM IPOM3BOJHOMN
byHKIMY 1 €€ PU3NIECKUM CMBICIIOM;

IpPUMEHEHHME amnapara BTOPOW MPOM3BOJHOM s
HaXOXXJEHUS WHTEPBAJOB BBIMYKJIOCTH M  TOYEK
neperuda GyHKIUNU;

dbopmMHpoBaHHE YMEHMs CTPOMTH TpapuKu (QyHKIUii-
MHOTOWJIEHOB C IOMOIIbIO TEpBOH NPOU3BOAHON U
BTOPOU NMPOU3BOJHOM.

Memanpeomemmnuie yenu:

dbopMupoBaHKE TpEACTaBICHUNH 00 HSKCTpEeMalbHBIX
3aJayax (3a4avax Ha ONTHMH3AIMIO) B Hayke,
SKOHOMHUKE, POU3BOJICTBE;

oOydeHrne MeToJaM pelIeHUs 3ajJad Ha HaXOoXKJICHUE
MHOTOYTOJTbHUKOB HauOOJbIIEH TIIOMIAH, BITMCAHHBIX
B OKPYXHOCTB;

oOydeHrne MeToJaM pelIeHUs 3ajJad Ha HaXOXJICHUE
BBICOTHI KOHYCa HauOoNbIIero o0bEMa, BIUCAHHOTO B
cdepy 3aJaHHOTO paanyca;

oOydeHHe MeTOoJaM pelIeHUs TPUKIAJHBIX 3ajad,
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CBSI3aHHBIX  C  HCCIICJIOBAaHHEM  XapaKTEPUCTHK
MPOIIECCOB, TMPOTEKAIUX B (Qu3uke, OUOIOTHH,
XMMHUH, 3KOHOMUKE W WHTEPIPETHUPOBATDH MOJTyYCHHBIC
pe3ybTaTHI.

Juunocmmuoie ueau.

BOCIIUTaHHUE MaTPUOTHU3MA, TOPJIOCTH 3a CBOIO Poauny
Ha TMpHUMEpE XU3HH U JESITEIBHOCTH OTEYECTBEHHBIX
yuéHbIX — MareMaTukoB (Yeobres [1.J1.);

pa3BUTHE aHAUTUTHYECKUX CIIOCOOHOCTEH M MHTYUIIH B
XOZIe PEeIIeHHS 33a]]a9 Ha ONITUMHU3AIHIO;

pa3BUTHE BBIYHCIMTEIBHON, QITOPUTMUYECKOH U
rpaduuecKoi KyJIbTypHI.

v HUHTEI'PAJI 14
[TepBoobOpazHasi. IIpaBuna IlIpeomemmnoie yenu:
HaXO0XICHUS NEePBOOOPA3HBIX. — O3HAaKOMJICHHE C TOHITHEM IIepBOOOpa3HON, 00ydeHne

[nomans KpUBOJIMHENHOW Tpaneuy U
WHTErpaj. BblUnCIIEHHE WHTErpasios.
Beruucnenne tiomaned  guryp ¢
MOMOIIBI0 HHTErpasioB. lIpuMeHenue
NPOU3BOJHON U HHTErpaga K
PELICHUIO MPAKTUYECKUX 3a]1a4.

HaxXOXXJICHUIO TIEPBOOOpPA3HOM i CTENEHHOW U
TPUTOHOMETPUUYECKUX (PYHKLUH;

O3HAKOMJICHHE C IIOHATHEM HHTETPUPOBAHMUS U
o0yuyeHHe MPUMEHEHUIO MPaBUJI UHTETPUPOBAHUS MPH
HaXO0X/IEHUU IEPBOOOPA3HBIX;

¢dbopMHpoBaHHE TOHATHS KpPUBOJMHEHHOHN Tpamenuw,
O03HAKOMIJIEHHE C IIOHATUEM OIPENCIEHHOIO UHTErpaia,
oOydeHHEe BBIUMCICHHUIO IUIOMIAAU KPUBOJMHEIHON
TpamneLuuy B IPOCTEUIINX CIIyYasx.

Memanpeomemnmnuwie yenu:

BBHISIBJICHHE (PUTYp, OTPAHHUUEHHBIX JaHHBIMU JTHHHUSIMH,
¥ HaXO>KJIeHHUE TUIOMaeH 3Tux Quryp;

MPUMEHEHUE WHTETPAJIOB Ui BbIBOAA (HOPMYIIBI
00bE€Ma HAKJIOHHOW TTPU3MBI, TUPAMHUJIBI, KOHYCA,
MPUMEHEHHE HWHTETPAJOB Ui pelieHus (PU3NIECKUX
3ajay,
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p€meHue 3aJa4d Ha ABWXCHHUC C IMIPHUMCHCHUCM
HHTErpajaioB.

Jluunocmmuoie uenu.

pa3BUTHE  BBIYUCIUTEIBHON H  aJTOPUTMHYECKOU
KYJIbTYpHI;
pacIIMpeHre NPEJICTABICHU O B3aUMHO OOpaTHBIX
IEUCTBUAX.

KOMBUHATOPHKA. 12
ITpaBuio MIPOU3BEJCHHUS. IlIpeomemmnoie yenu:
[TepecTaHOBKH. Pazmenienus. — OBIAJCHHE OJHHM M3 OCHOBHBIX CPEICTB IOjACYEeTa

Coyerannd M WX CBOWMCTBA. buHOM
HeroTona.

qHuciaa Pa3NUYHBIX COCIUHEHHH (KOMOMHATOPHBIM
IIPAaBUJIOM IPOU3BENICHUS);

3HAKOMCTBO C THIE€PBBIM BHUJAOM COCAUHEHHM —
[IepeCTaHOBKaMU;

JEMOHCTpalMsl NPUMEHEHUs IpaBUia IPOU3BEIECHUS
Opyu BbIBOAE (OPMYJbl YHCIAa HEPEeCTaHOBOK U3 N
AIIEMEHTOB;

BJIAJICHUE MOHATHEM Pa3MELIEHUS U3 M AJIEMEHTOB 10

N. 3uate Gopmyny s BblUHCIeHHs A - ducna

pa3sMELIEHU U3 M BIEMEHTOB I10 N, YMETh IPUMEHSITH
€€ MMpu pEeEeHNH 3a7a4;

BJIaJICHUE TIOHSTHEM coueTaHuil 0e3 MOBTOpEHUI U3 m
AJIEMEHTOB MO n. 3HaHue (HOpMyNbl Ui BBIYUCICHUS

C; - dHCIa BCEBO3MOXKHBIX COYETaHW M3 m

HJIEMEHTOB I10 N, YMEHHE NPUMEHSATh €€ NMPHU peIIeHUH
3ajad,

YMEHHE pacKIIaJbIBaTh CTENEHh OMHOMA 1O (opmysie
HploToHa  mpu  HAXOXIAECHUH OMHOMMATBHBIX
K03 (UIIMEHTOB ¢ MOMOIIBI0 TpeyronbHuka [lackans.
[TpuMeHSTH MOJTyYeHHbIe 3HAHUS MPU pEIIeHUH 3a/1ay.
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Memanpeomemnmnule yenu.

3HAaKOMCTBO C POXKJAECHHEM KOMOWHATOPHUKH KaK HayKH,
NO3BOJSAIOIIEH  aHAIM3UPOBATH  TOJIOBOJIOMKU U
a3apTHBIE UTPBbI;

NpUMEHEHHEe KOMOMHATOPHBIX METOAOB B CTaTHUCTHKE,
TEHETHKE, JIMHIBUCTUKE, NPU PEIIEHUU TPAHCIIOPTHBIX
3aja4, NpU CO3JAaHUM U JEKOJUPOBaHMUA MM(POB, B
nH(pOpMAaTUKE U Ap.

Juunocmmuovie ueau.

Pa3BUTHC aHAIIUTUYICCKUX CIIOCOOHOCTEHN U HMHTYUIUH,
HHTCTPHUPOBAHUC B JIMYHBIA OITBIT HOBOﬁ, B TOM 4YHCJIC
CaMOCTOATCIBHO HOHy‘I@HHOﬁ I/IH(I)OpMaI_II/II/I.

VI SJIEMEHTBI TEOPUHA 12
BEPOSITHOCTEH
CoObitusi.  KomOMHaAImm  coOBITHIA. Ilpeomemmnoie yenu:
[TpoTuBONONIOXKHEIE COOBITHSL. — 3HAKOMCTBO C pa3jIMYHBIMH BHJAMHU  COOBITHH,
BepositHocTe  coObiTus.  CroxeHHe KOMOUHAIMSIMU COOBITHIA;
BCPOSATHOCTEH. HesaBucumsie — BBEJEHHE IOHATHUA  BEPOSATHOCTH  coObITHA (B

COOBITHSI. YMHOXEHHE BEPOATHOCTEH.
Craructuyeckasi BEpOSITHOCTb.

KJIACCMYECKOM MOHUMAaHUH) U 00YYeHHE HaXOKICHHUIO
BEPOSTHOCTH CIIY9allHOTO COOBITHS C OYEBUIHBIMU
ONMaronpusTCTBYIOUIMMH UCXO/IaMU;

3HAKOMCTBO C TEOPEMOW O BEPOSITHOCTH CYMMBI JBYX
HECOBMECTHBIX COOBITHA W €¢ TPUMCHCHHEM, B
YaCTHOCTH npu HaXO0XKJICHUHU BEPOATHOCTH
MIPOTHUBOTIOJIOKHOTO COOBITHS;

3HAKOMCTBO C TE€OPEMOW O BEPOSITHOCTH CYMMBI ABYX
MIPOU3BOIBHBIX COOBITHH;

WHTYUTUBHOE  BBEJACHHE IOHATHS  HE3aBUCHMBIX
COOBITHI;

oOydeHrne HaXOXACHHUIO BEPOSTHOCTH MPOU3BEICHUS
m000r0  Ymcla HE3aBUCHMBIX B COBOKYIMHOCTHU
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COOBITHI;

— 3HaKOMCTBO ¢ Qopmynoii  beprymmm, naromei
BO3MO>XHOCTh HaXOJWUTb BEPOATHOCTb Pa3HOOOpa3HBIX
KOMOHMHAIM COOBITUN B CEPUSIX OJHOTUIIHBIX OIBITOB,
B K&XIOM U3 KOTOpBIX (pukcupyemoe coObiThe 100
MPOUCXOIUT, TUO0 HE TPOUCXOIUT.

Memanpeomemnule yeau:

— yYMEHHUE BBIYHUCIIATH BEPOSTHOCTU COOBITUN B peasibHOM
JKU3HU;

— ¢opMHUpOBaHUE MIPEICTABICHUA O METOJIaX 00pabOTKU
MH(pOpMaLINH.

Juunocmnvle yenu:

— (OopMHUPOBAHHE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO HAYKH;

— BOCIIMTaHHUE MaTPUOTU3MA, TOPAOCTU 3a CBOWO Poauny
Ha MpUMEpe XU3HU U JEATEIbHOCTH OTEUYECTBEHHBIX
yuéHblx — MmarematukoB (MapkoB A.A., JlamyHoB
AM., Kommoropo A.H., Xunuun A.f., I'megenko
b.B.);

— Ppa3BUTHE CHOCOOHOCTH M TOTOBHOCTU BECTU JTUAJIOT C
JpyrMMHM  JIIOJIbBMH B TIpollecc€  COBMECTHOM
JIESITEIIBHOCTH.

Vil

CTATUCTUKA

10

Cnyualinble BenWM4HMHBI. [leHTpanbHbIe
TeHAeHIMHu. Mepbl pazopoca.

Ilpeomemmnoie yenu:

— ¢opMuUpOBaHHE TIOHATHS  CIy4allHOM  BEJIMYUHBI,
MPECTaBICHUS 0 pacrpeneneHuu 3HAYEHUN
JIUCKPETHOM CIIy4alHOW BEJMYUHBI B BUJIE YaCTOTHOM

TaOJIHUIIEL;
— BBEJCHHE TIOHATHS TEHEPAILHOH COBOKYITHOCTH U
BBIOOPKH, JIEMOHCTpPALIUS PUMEPOB

pEeNpe3eHTaTUBHBIX BBIOOPOK 3HAUEHUN ciydailHOU
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BEJIMYMHBI;

— ¢opMupoBaHHE  TPEACTAaBICHHUH 00  OCHOBHBIX
OCHTPAJIbHBIX TCHACHUUAX: MOAC, MCANAHEC, CPCAHCC U
YMEHHMSI X HaXOAUTh B YUeOHBIX BHIOOPKAX;

— oOyueHWE  TPEACTABICHUA O  MATEeMATHUYECKOM
OXHUJaHuu u YMGHI/If/'I BBIYUCIIATHE MaATEMAaTHYCCKOC
OKHUJAaHUE CIy4YailHOW BEIMYMHBI C KOHEUHBIM YUCIOM
3HAYCHHI;

— BBEJCHHE OCHOBHBIX Mep pasz0dpoca 3HauYeHUN
CIy4ailHOH BENWYHMHBI: pa3Max, OTKIOHEHHE OT
CpEIIHETO, TUCIICPCHIO.

Memanpeomemmnule uenu:

— pacmiMpeHue CpeACTB MOJCITUPOBAHUS PeabHBIX
MIPOLIECCOB U SIBIICHUM;

— 3HAaKOMCTBO C NPHUMEHEHHEM 3HAHMM O CIy4yalHBIX
BCIIMYMHAX B PCHICHUHU IPAKTUKO-OPUCHTUPOBAHHBIX
3ajad.

Jluunocmnvie yenu:

— pacmmpeHue
MHO>KECTBAX;

— pa3BUTHE TOTOBHOCTH K CaMOOOpa30BaHWIO Ha
MPOTSKEHUU BCEW KU3HHU, KaK YCIOBHUIO YCIEIIHOIO
JOCTYDKEHHUSI TIOCTAaBIIEHHBIX 1Ieeid B BbIOpaHHOMU
chepe AesITENHHOCTH.

np €JICTaBICHUU 0 YHCIOBBIX

VIl

3AKJIOUYUTEJBHOE
IHOBTOPEHHUE KYPCA
AJITEBPBI 1 HAYAJI AHAJIM3A
P MMOATIOTOBKE K
HUTOTOBOM ATTECTAIIMU TIO
MATEMATHKE

30

Pewienne npocTenimmx IMHENHBIX,

Ilpeomemmnuie yenu:
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KBaJPaTHBIX, pAlMOHAIBHBIX,
NOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HepaBeHCTB. PellleHne HepaBeHCTB
MOBBILIEHHOI'O YPOBHS CJI0)KHOCTH
(KBaJpaTHBIX, MOKa3aTEeNbHBIX,
UPPaLMOHAIIBHBIX,
norapupmudeckux ). Pemenue cucrem
HEPABEHCTB MOBBILLIEHHOTO YPOBHS
CJIO)HOCTH (KBaJpPaTHBIX,
MI0KAa3aTeNNbHbIX, PAllMOHAIbHBIX,
norapupmudeckux ). UreHue rpadukoB
3aBUCHMOCTEH, HHTEPIPETaLUs
uH(pOopMalnu, MPEACTaBICHHON Ha
HUX, YMEHUE JI€NIaTh BbIBOJIBI.
WuTepnperanus nuadopmanuu,
IIPEACTABICHHON HA JuarpaMMax u
YMEHHE J€JIaTh BBIBOJIBI.
['eomeTpuueckuii 1 pu3nIecKuit
CMBICII IPOU3BOAHOM.

IIpumeHeHne IIPOU3BOHOM K
uccinenoBanuio  (yHkuuid. Pemenue
3aJa4  Ha JBWKEHHWE. JIBrkeHue
MPOTSHKEHHBIX  TeN. JIBMKEHHE 110
Bojzie. CpemHsisi CKOpPOCTh. 3afadyud Ha
IIPOU3BOJUTENBHOCT. Pemienne 3amgau
Ha Temy: «lloHsATHE BEpPOSATHOCTH.
[TpakTHueckue 3aaun Ha BBIYUCIIEHUE
BeposiTHOcTeW. [Ipocreimme mnpasuna

u bopMyIBI BBIUHCIIEHUSA
BEpoOsATHOCTE». Pemenune 3agad Ha
MPOLIEHTHI c SKOHOMHUYECKUM

cojepkaHueM. MeTOoJbl  pelICHUs

— yMeTh pemaTh 3a1anus tuna: 1, 2,4,5,7,9, 10, 11, 12
U3  jAeMoHcTpanuoHHo  Bepcuun  (JIEMO) EID
(mpohuIBHBIN YPOBEHB);

— BIaAeTh nmpuéMaMu pemieHus 3agad tama 13, 15, 17,
18, 19 u3 JIEMO EI'D.

Memanpeomemmnoie yenu:

— YMEHHE CaMOCTOSITEIbHO OIpeaessaTh LEIH CBOETO
00y4eHus1, CTaBUTh U (POpMYIHpOBaTh i ceOs HOBBIE
3ajaun B yu€0e M IO3HABaTEIbHOW JAESITEIHHOCTH,
pa3BHBATh MOTUBBI K HHTEPECHI CBOCH IMO3HABATEIHLHON
JIESITEIIbHOCTH;

— YyYMEHHE  CaMOCTOATEIbHO  IUIAHUPOBATH  ITYTH
JOCTIDKEHUS TIeJIel, B TOM YHCJIE albTCPHATUBHBIC,
OCO3HAaHHO  BbIOMpaTh  Haumbosiee  IP(HEKTUBHBIC
CIocoOBI penieHus YIeOHBIX U TIO3HABATEIBHBIX 3a/1a4;

— pa3BUTHE YMEHHH CaMOCTOSTENbHO OCYILECTBIATH,
KOHTPOJMPOBaTh U KOPPEKTUPOBAaTh JACUCTBUA B
nporecce 0000IIeH s, CUCTeMaTH3aluu U PacIUpEeHus
3HAHUU, TOJTYYEHHBIX B OCHOBHOM IITKOJIE;

— ¢opMupoBaHUe YMEHUI CaMOCTOSITEITLHO
OCYIIECTBIISATh, KOHTPOJIUPOBATH H KOPPEKTUPOBATH
CBOIO JICITETLHOCTD MIPH BHITIOTHEHUH 33/1aHUK;

JIuunocmmuuie yenu:

— ¢opMUpOBaHHE OCHOB CaMOBOCIIUTaHUs B IMPOLIECCE
BBHITIOJTHEHUS pa0OT Pa3HOTO YPOBHS CIIOKHOCTH;

— pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH, WHTYHIIUH,
HABBIKOB CAMOCTOSITCIILHOU JICATSIIEHOCTH.
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3aJa4 C napamMeTpamMu

(aHAIUTUYECKHH, rpaduyeckuit).
YpaBHEHHS: KBaJ[paTHbIE,
UppalMOHAIILHBIC, MOKa3aTeIbHbIE,
JorapupMHUUECKue,
TPUTOHOMETPHUYECKHUE.

HepaBeHncraa: KBaJ[paTHbIC,

MoKa3aTelibHbIe,  JIOTapu(MHUUECKHE.
Pemenue 3a1auy Ha 1€TUMOCTb, 3371a4 C
1[€JI0OYMCIICHHBIMU HEM3BECTHBIMU.

UTOTO 136

I'eomerpus, 10 k1ace

Ne I'naBa/ Conep:kaHue MaTepHuasia Koua- | Leau o0yueHus OcHoBHBIE
IL/1L. BO HANPaBJICHUS
4acoB BOCIIUTATEJIbHOMN
NesSITeJIbHOCTH
| MOBTOPEHME. BBEJIEHUE B IIPEJIMET 10 8

TpeyronpHUKY, KJ1accupuKanus TPEYTOJIbHUKOB,
3aMeYaTellbHble JIMHUM W TOYKM B TPEYTrOJbHUKE.
PaBHOOEIpeHHBIN U PABHOCTOPOHHUN TPEYrOJIbHUKU HX
cBoiictBa. OKpYyKHOCTb, BIIMCAaHHAas B TPEYTOJIbHUK,
OKPY’KHOCTb, ONMCaHHasi OKOJIO TPEYTOJIbHUKA.

PaBencTBo u monoOue TpeyronbHUKOB. CpenHss JUHUS
TPEYTOJIbHUKA. IIpssMmoyrosibHBIE TPEYTOJIbHUKH.
Tpuronomerpuyeckue GyHKIMU OCTpbIX yrioB. [1omans

Ilpeomemmnuvie yenu:

— CcuUCTeMaTu3alus 3HAaHUH O TPEYroJIbHUKAX,
MPUMEHEHWE CBOWCTB MeAHMaH, OMCCEKTpPHC,
BBICOT JUIS PELLICHUS 3a]a4;

— BIAJICHUE TOHATHEM «T€OMETPUYECKOE MECTO
TOYEK», YMEHHE MTPUBOAUTH IPUMEPHL. Y MEHUE
¢dopMynMpoBaTh M JOKa3bIBaTh CBOMCTBa U
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TPEYrOJIbHUKA.
YeTbIpEXYTrONbHUKHY, KJIacCU(UKALIUS
YEThIPEXYTOJIbHUKOB, CBOMCTBA u MIPU3HAKU

napajuienorpaMma, HpsMOYrojbHUKA, KBajgpaTa, pomoa.
Tpamnenus, cpeqHss JIMHASA TPAIIECLHN.

OKpy»XHOCTb, BIIMCaHHAasi B YETBIPEXYTOJIbHUK.
OKpy’>KHOCTb, OIMCaHHAas OKOJIO YETBIPEXYTOJIBHUKA.
DopMyIIbl IJIOMAAEH YETHIPEXYTOJIBHUKOB.

OxkpyxHOCTb. YIiIbBI M  OTpPE3KH, CBA3aHHBIE C
OKPY’KHOCTBIO.

IIpenmer crepeomerpun. AKCHOMBI  CTEPEOMETPHHU.
Hexkotopsle cneacTBus U3 akCUoM.

IIPU3HAKU paBHOOEPEHHOTO U
PaBHOCTOPOHHETO TPEYTOJIbHUKOB;

YMEHHE JI0Ka3blBaTb, 4YTO B TPEYrOJIbHUK
MO’KHO BIIUCaTh €IVUHCTBEHHYIO OKPYXKHOCTH W
OKOJIO  TPEYrOJbHMKAa  MOYKHO  OIIMCaTh
€MHCTBEHHYIO OKPY>KHOCTBb;

yMeHue popMyInpoBaTh MPU3HAKU PABEHCTBA U
nojo0usi TPEyroJbHUKOB, CBOWCTBA CpeaHel
JVHWY;

YMEHHUE BBIPAXaTb CTOPOHBI MPSIMOYTOJIBHOTO
TPEYrOJIbHUKA Yepe3 OJHY U3 JaHHBIX CTOPOH U
OCTPBIN YIoJI;

YMEHHE BBIBOJUTH (DOPMYJIBI JJIs1 HAXOXKJIEHUS
IUIOLIAIU TPEYTOJIbHUKOB;

yMeHue (GopMyIUpOBaTh CBOWCTBA M NMPU3HAKU
napajuiesorpaMmma, NnpsMOyTrOoJbHUKA, KBaJpara
U poM0a;

YMEHHE BBIBOJUTH (HOPMYIy Ui HaXOXKJEHUS
JUIMHBI CPEAHEN JINHUX TPaneluu;

yMeHue  (opMyaupoBaTh  YCIOBHUS, IpHU
KOTOPBIX OKpPYKHOCTb MOJKHO BIIMCaTb B
YETBIPEXYTOJIBHUK U OIUCATh OKOJIO HETO;
YMEHUE  BBIBOAUTH  (OPMYNbl  IUIOLIaei
IPSIMOYTOJIBHHKA, KBaJpaTa, Mapajjiesiorpamma,
pomba, Tpamnenuu;

yMeHue  (QopMynHMpoBaTh M JIOKa3bIBaTh
TEOpPEMbI O BIHCAHHBIX yIJax, 00 yriie Mexay
KacarelbHOM W XOopAoi, o0  oTpeskax
NIEPECEKAIOIIUXCS XOpA, 0 KBaJipaTe
KacarelbHOW. YMeHHUe BbIBOUTH POPMYIIbI [T
BBIYMCIIEHUS] YTJIOB MEXKAY JIBYMs CEKYILHMH,
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POBEAEHHBIMU U3 OJIHOM TOYKHU;

YMEHHE TMEPEUYUCIATh OCHOBHBIE (UTYpHI B
MpPOCTpaHCTBE (TOYKA, WpsiMasi, IJIOCKOCTD),
(dbopMynupoBaTh aKCMOMBI 00 HX B3aUMHOM
pacroyIOKEHUH U WUIIOCTPUPOBATH  3THU
aKCHOMBI TPUMEpPAMH U3 OKPYKaIOIIEH Cpebl;
yMeHHEe  (QOpMYyIUpOBaTH M JIOKa3bIBaTh
TEOpEMYy O IUIOCKOCTH, HPOXOJAIIed uepe3
OpsIMyI0O U HE JIeXKallyldo Ha HeH TOYKy, H
TEOpEMY O IJIOCKOCTH, IIPOXOJAIIEH uepes3 JBe
nepeceKaroIrecs mpsmble.

Memanpeomemmnbwie yenu:

IIOAroTOBKa K IIPHUMCHCHUIO 3HaHUH TI0
IJIAaHUMCTPHHU, IMMOJIYYCHHBIX B OCHOBHOH

IIIKOIJIC, K HU3YUYCHUIO CTCPCOMETPUH,
TPUTOHOMCTPUHU, MATEMATUYICCKOT'O aHAJIN34a,

pa3BUTHUC YMCHI/II>'1 CaMOCTOATCIIbHO
OCYHICCTBJIATD, KOHTPOJIUPOBATH n

KOppPEKTHpOBaTh  JEHUCTBHS B IIpouLecce
000011IeHUs, CUCTEMAaTU3allul M PpacIIUpEeHUs
3HaHUH, MOJYYEHHBIX B OCHOBHOM LIKOJIE;

Jluunocmmuote uenu.

CHUCTeMAaTH3alMsl 3HAaHUW 1O IUIAHUMETPUH,
MOJIyYEHHBIX B OCHOBHOM  1IKoie, Juid
3¢ (PEKTUBHOIO OCBOCHUS Kypca CTEpEOMETpUHU
n ycrnemHon mnoaroroBkn Kk EI'D  mo
npoUIbHON MaTeMaTHKE;

pa3BUTHE TOTOBHOCTH K CaMOOOpa30BaHMIO Ha
MPOTSHKEHUH  BCEM JKM3HM, KaK YCJIOBHIO
YCIIEITHOTO JOCTUKEHMS ITOCTABJIEHHBIX IIeJIen
B BBIOpaHHOM cepe nesaTenbHOCTH
paciiupeHue IIpeICTaBICHUN 00
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aKCMOMATHYECKUX IOCTPOCHHAX TI'COMETPHU
(Hay4HOH TEOpHH).

MAPAJUIEJBHOCTSD MPSIMBIX U
IJIOCKOCTEN

16

[TapamienpHOCTE  OPSMBIX, NPAMOM M IUIOCKOCTH
(mapannenbHble TpsSMbIE B I[IPOCTPAHCTBE, IPU3HAK

napauieIbHOCTH IPSIMBIX B POCTPAHCTBE).
[TapannensbHOCTh TPSAMOW W IUIOCKOCTH. B3ammHoe
pacmoaoKeHue IPSIMBIX B MIPOCTPAHCTBE.

CxkpemmBaroyecs mpsiMble. YTJbl ¢ COHAIPABICHHBIMU
cropoHamMu. BzauMHOe pacnojiokeHue NpsIMBIX B
IIPOCTPAHCTBE. YToJI Mexay npsmeiMu. llapannensHbie
miockoctd.  CBOWMCTBa  MapajlieIbHBIX  IIJIOCKOCTEH.
Terpasgp. Ilapamnenenunen. Iloctpoenne ceuyeHuit
TeTpadJipa U napajuiesienuIea.

Ilpeomemnoie yenu:

¢dbopmupoBanue IIOHATHUSA IapaJuleIbHbIX
IpSMBIX B IIPOCTPAHCTBE, JOKA3aTEIbCTBO
TEOPEMBI O MAPAJIENBbHBIX NPSAMBIX;
(bopMHUpOBaHKE TPEACTABICHUS O BO3MOXKHBIX
ClIy4asX B3aUMHOI'O PAaCIOJIOKEHHUS NPSAMON U
IIJIOCKOCTH;

JI0Ka3aTeIbCTBO YTBEPKICHUN 0
[apajuIeIbHOCTH  HPSIMOM M IJIOCKOCTH
(cBolicTBa M pU3HAK);

(bopMHUpOBaHUE TPEJCTABICHUH O BO3MOXKHBIX
ClIyyasx B3aMMHOIO DAacIOJIOKEHHUS  JIBYX
MIPSIMBIX B IIPOCTPAHCTBE;

BBCJICHUE IOHATHS CKPEILMBAIOLIUXCS MPIMBIX,
JI0OKa3aTelIbCTBO  TEOPEMBI,  BBIpAXKarOLIEH
NPU3HAK  CKPEIIMBAIOIIMXCS  MNPAMBIX, U
TEOPEMBI O IUIOCKOCTH, IIPOXOMAIIECH uepes
OJIHY u3 CKpELIUBAOIINXCS MIPSIMBIX
napajjleIbHO IPYrou NpsMoi;

BBEJCHUE TIOHSATHUS COHAIPABICHHBIX JIy4eH,
JI0Ka3aTelnbCcTBO  TEOpeMbl 00  yrmax ¢
COHAIPABJIICHHBIMUA CTOPOHAMUY,;

(dhopMupoBaHue MTOHATHUSA MapajuIeIbHbIX
IJIOCKOCTEM, J10Ka3aTeIbCTBO YTBEPKICHUS O
IIpU3HAKE W CBOMCTBAax  IapajljICJIbHBIX
IJIOCKOCTEI;

(hopMHUpOBaHKE NPEACTABICHUI O TeTpajjpe U
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napasuiesienunesie, 1eMOHCTpAIUs Ha YepTeKax
U MOJICTISIX MX DJIEMEHTOB, HM300paKeHUE ITHX
buryp Ha puUCYHKaX, WUIIOCTpalUsi C HX
MOMOIIBI0  PAa3JIMYHBIX CIy4acB B3aMMHOTO
pacrojyioKeHUs TNPSAMbIX W IUIOCKOCTEH B
MPOCTPAHCTBE, J0KA3aTEILCTBO YTBEPKICHUS O
CBOICTBaxX mapasuieNenunena;

— BBEACHHE TIOHATHS CCUCHHUS, IIOCTPOCHHE
CEUYCHHH TeTpadipa (mapasuiesenuresa), aHaim3
BO3MOXXHBIX BHJIOB CEUYEHUH, 3HAKOMCTBO C
METOJJaMH TIOCTPOSHUS CCUCHUH.

Memanpeomemnule yenu:.

— yYMEHHE PaclO3HABaTh HA YePTEIKAX, MOJICISIX H
B pCATbHOM MHUPE I€OMETPUYECKHE (PUTYPHI U
Tena  (MHOTOTPAHHUKH),  NPUMEHITH WX
CBOWCTBA TIPU MOJICIIMPOBAHUH B €CTECTBEHHO-
HAy4YHBIX 00JIACTSX.

JIuunocmmuuie yenu:

— Ppa3BUTHE MPOCTPAHCTBEHHOTO BOOOpAKEHHS H
MBIIIJICHHUS] TIPU W3YYCHUH MHOTOTPAaHHUKOB U
UX CEYEHUH.

MNEPIEHIUKYJISIPHOCTD ITPSIMBIX U
IJIOCKOCTEM

18

IlepnenaukynsipHbie IpsIMBIE B IIPOCTPAHCTBE.
[TapayienpHble  OpsiMble,  NEPIEHAMUKYISAPHBIE K
II0CKOCTH. [IpH3HaK NeprneHIuKyIIpHOCTH NPSIMOU H
mIockoctu. Teopema o0 MpsAMON, NEPHNEHIUKYIISPHOU
IUIOCKOCTH. PaccTostHMe OT TOYKH 10 IIJIOCKOCTH.
TeopeMa 0 TpEX NepHEHAUKYIIApaX. YTOI MEXKIAY IPIMOU
U IUIOCKOCThIO.  JIByrpanHeld  yron.  Ilpu3nHak
NEPIEHANKYJIAPHOCTH JIBYX IIJIOCKOCTEM.
[IpssmoyronbHbI napajuienenunes. TpEXrpaHHbIM yroiu.

Ilpeomemmnoie yenu:

— JI0Ka3aTeNbCTBO  TEOPEMBbI,  BbIpaXkaroulei
MPU3HAK TNEPNEHAUKYISIPHOCTH MPAMOA U
MJIOCKOCTH, W TEOPEMBI O CYIIECTBOBAaHUU U
€MHCTBEHHOCTH TMpPsMOM, MPOXOAAIIeH dYepe3
JAHHYIO TOYKY W TIEPICHAUKYJISAPHYIO JTaHHOW

IIIIOCKOCTH,
— PCUICHUC 3aga4 Ha BBIYHCIICHHUC u
J0Ka3aTcJIbCTBO, CBsA3aHHBIX C
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MHOrorpasHslii yroJi.

NEPNCHINUKYIAPHOCTBIO HpﬂMOfI U IIJIOCKOCTH,
BBCACHUC TIOHATUSA MNEPNCHAUKYIIApaA n

HaKJIOHHOM K IIJIOCKOCTH, IIPOCKI U
HaKHOHHOfI, PaCCTOSAHUA: oT TOYKH a0
IIJIOCKOCTH, MCKOY napauiCJIbHbIMU

IJIOCKOCTSIMH, MEXY NapajIeIbHOW MPSMON U
IJIOCKOCTBIO,  MEXAY  CKPELIUBAIOIIMMUCS
IPSIMBIMU;

JI0Ka3aTeIbCTBO TEOPEMBIL 0 TpEX
NEPHEHAUKYJIApaX W IIPUMEHEHHE €€ Ipu
pELIeHUH 33/1ay4;

BBEJICHUE IIOHATUS OPTOTOHAIBHOM ITPOECKIMU
TOUKH ((PUTYpBI) HA IIJIOCKOCTB;

BBEJICHHE IMOHATHS yria MEXIy MNpsIMOA U
IJIOCKOCTBIO;

BBEJCHUE IIOHATHA JBYTPAaHHOTO YIUIA, €ro
U3MepeHusi, OOBSCHEHUE, 4YTO TaKoe Yroi
MEXKIy IEpPECEKAOIMMUCS IUIOCKOCTAMH U B
KAaKUX MpeJenax OH U3Mepsercs;
(¢hopMUpOBaHME TMPE/ICTaBICHUS O B3aUMHO
MIEPIEHIUKYISIPHBIX IIJIOCKOCTSIX,
JI0OKa3aTelIbCTBO  TEOpPEMBI O  IIpU3HAKE
MEPIEHUKYISIPHOCTH JBYX IIJIOCKOCTEM;
onpeneacHue IIPSIMOYT'OJIBHOTO
napajuieenumnesa, JI0Ka3aTelIbCTBO
YTBEPKIECHHUI O €r0 CBOMCTBAX;

BBCACHUE IIOHATHS  MHOIOIPAHHOIO  yria
(TpEXrpaHHOro), JOKa3aTelbCTBO YTBEPKIACHUS
O TOM, YTO KaXAbli IUIOCKUHA  yroi
TPEXTPAHHOIO YIVIa MEHBIIE CYMMBI JBYX
JPYIUX IUIOCKHX YIJIOB, U TEOPEMBI O CyMMe
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IUIOCKUX YIJIOB BBIIYKJIOTO MHOI'OI'PAaHHOI'O
yria.

Memanpeomemmnuwie yenu:

— YMEHHME pacno3HaBaThb Ha 4YepTexax U B
peasibHOM Mupe napajuiesibHble u
HEepIEHIUKYIISIPHbIE IUIOCKOCTH,
CKPEILMBAIOIINECS U TIEPECEKAIOIINECS TIPSIMBIE,
ONpeNeNaATh  yrol  MEeXIy  [psIMOH U
IUIOCKOCTBIO;

— yMEHHUE paclio3HaBaTh Ha YepTEeKax, MOJAEIIX U
B peaJbHOM MHpE IeoMeTpuyeckue (GpUrypsl u
Tena  (MHOTOTpaHHMKH),  NPUMEHATh  MX
CBOWCTBA IPU MOJICIMPOBAHUU B €CTECTBEHHO-
HAYYHBIX 00JIACTSIX.

JIuunocmmuute yenu:

— Ppa3BUTHE MPOCTPAHCTBEHHOI'O BOOOpAXKEHUS U
MBILLUIEHNS [TPU U3yYEHUH MHOTOIPaHHUKOB.

MHOI'OI'PAHHUKH

12

ITousatue w™MHororpannuka. Ilpusma. ['eomerpuueckoe
teno. Teopema Diinepa. IlpocTpaHcTBeHHas Teopema
[Tugaropa.  Iupamuma.  IlpaBunbHas  nUpamua.
VYceuénnas nupamuga. I[loctpoeHue cedeHnid nmupamu.
Cummerpus B mpoctpaHcTse. lloHATne mnpaBUIBHOTO
MHOTOIPAHHUKA. OJIEMEHTbl CHUMMETPUHU IPABHUIIBHBIX
MHOI'OI'PAHHUKOB.

IIpeomemnoie yenu:

— BBCICHHC IIOHATUSA MHOI'OrpaHHHKa, €ro
3JIEMCHTOB, BBIITYKJIOTO MHOI'OrpaHHUKa,
IpUMEpPbl MHOTOTPAaHHUKOB;

— BBEACHHE TIOHATHS T'€OMETPHUYECKOTO TeJa,

JI0OKa3aTelIbCTBO  TEOpeMbl  OJinepa s
BBINTYKJIBIX MHOTOTPaHHHUKOB;

— BBEACHHE  TMOHATHUS  TpU3MBl  (TIPSAMOIA,
HakKJIIOHHOW,  MpPaBWIBHOHN),  U300pa)keHHE

MPU3MbI HA PUCYHKE;
— OIpelelieHWe TMOHATHA  IUIOUIAJh  TOJHOM
(OOKOBOI) MOBEPXHOCTH MPU3MBI,
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BbIBOJl (OPMYJbI IUIOIAAX OPTOTOHAIBHOM
IIPOEKIIMA MHOTOYTOJIbHUKA M J0Ka3aTeJIbCTBO
pocTpaHcTBeHHOU TeopeMsl [Tudaropa;
BBCJCHUE IIOHATHM: NUpaMHIa, YyCEUEHHas
IUPAMHUJIA, UX DJIEMEHTOB;

ompejeNieHUue TUIOMAa TOJHOW  (OOKOBO)
IOBEPXHOCTHU MU paMU/IbI, yCceu€HHOM
IUPAMUJIBI,

BBEJICHUE IIOHATHUS TNPAaBUIBHOW NHpPaMUIBbI,
JIOKa3aTeJIbCTBO YTBEP)KJIEHUN O CBOMCTBAaxX €€
00KOBBIX pEOep, OOKOBBIX TpaHEH U TEOPEMBI O
Iomaau OOKOBOM MOBEPXHOCTU IPAaBUIbLHON
HUPAMU/IBI;

pelleHue  3aJady HAa  BBIYMCIEHUE U
JIOKa3aTeNIbCTBO, CBS3aHHBIX C NHPaMUAAMH,
3a/1a4 Ha IOCTPOEHUE CEYEHUN TUPAMMU;
OlpezieyIeHne TOYEK, CUMMETPUYHBIX
OTHOCHUTEJIBHO TOYKU (TPSAMOM, TIOCKOCTH),
LEeHTpa (0cH, TUIOCKOCTH ) CUMMETPUHN (PUTYPBL;

BBCICHHC IIOHATHA MHOI'OI'paHHHUKa,
IMPAaBUJIBHOT'O MHOTOTpaHHUKA, JOKa3aTCIbCTBO,
4qTo HE CYIIECTBYET MPpaBHUIIbHOTO

MHOTOTpaHHMKA, I'PaHsIMH KOTOPOTO SBIISIOTCS
npaBUWIbHbIE N-yrOJBHUKK HpU N >6, BUABI
MPaBWIbHBIX MHOTOIPAaHHUKOB HX 3JIEMEHTHI
CUMMETPHH.

Memanpeomemnmnule yenu:

JIeMOHCTpalus MpuMepoB GUryp, ooJaaaronmx
JJIEMEHTaMHU  CHUMMETPUM B HMCKYCCTBE,
apXUTEKType, TEXHUKE, IPUPOJIE;

YMEHHE pacno3HaBaTh HA YepTexkax, MOAEIIX U
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B peaJbHOM MHpE TeoMeTpuyeckue (GUrypsl u
Tena (MHOTOTpaHHUKM ) IPUMEHSATh UX CBOWCTBA
IpU MOJEIUPOBAaHUUM B €CTECTBEHHO-HAYUHBIX
00J1acTsX.

JIuunocmmuute yenu:

— Ppa3BUTHE NPOCTPAHCTBEHHOI'O BOOOpAXKEHUS U
MBIILIJIEHUS] IPY U3YYEHUU MHOTOTPAaHHUKOB;

— BOCIMTaHUE 3CTETHYECKOW KYyJIbTYpbl HpHU
U3y4eHUH U300paKeHUH IPaBUJIbHBIX
MHOTOTPaHHHKOB.

INOBTOPEHHUE

12

Pewenne 3amau Ha Temsbl: «llpaBuibHas nupammuna, €€
aneMeHTh; «lIpaBuibHas TpeyrosnbHas NHpamMuaa, €&
DJIEMEHTBDY; «IIpaBwibHas YETBIPEXYTOJIbHAS
(wectuyroabHas) mUpamMuiaa, e€ aneMeHTs»; «llpuzma u
e€ onemeHThl. IIpsamas npusma. IlpaBwibHas mpusma.
[TpaBuiibHas TpeyrosbHasg npusmay; «llapamnenenunen,
ero aneMeHThl. [Ipsmoyronbubil napamnenenunesn. Ky6.»

Ilpeomemmnoie yenu:

— yMeThb pewmaTh 3agaHus  THma 6 U3
nemoHcTpauuonHoir Bepcuu (JEMO) EID
(npo¢uIbHBIN YPOBEHB);

— yMeTh pemaTh 3agaHus THOa 8 U3
nemoHcTpannonHoir Bepcuu (JEMO) EID
(mpopunbHBIA  ypOBEHb) O  NHpPaMUAAX,
npu3Max, napasuiefenunenax, Kyoe;

— BIaACTh TOpUEMaMU  pelIeHHs 3a7ad  Ha
JI0Ka3aTeNbCTBO M BBIUMCIEHHE Tuma 14 wu3
JEMO EI'D o TpeyrosbHbIX NOHpaMuiax, O
nupaMujax, Mpu3Max, Mapaenenunenax,
KyoOe;

— BIageTh NpuéMaMU  pelleHHs 3aJady  Ha
JI0Ka3aTeNbCTBO M BBIYHCIEHUE Tuma 16 u3
JEMO EI'D.

Memanpeomemmnuvle yenu.

— YMEHHE CaMOCTOSITENIbHO OMpeNeisTh LeNu
cBoero oOyd4eHus, CTaBUTh U (HOPMYIUPOBATH
Uit cebs  HOBBIE 3a7auyn B yuébe U

41




MO3HABATENIbHON  JEATENIbHOCTH,  pPa3BUBATh
MOTUBBl W HHTEPEChl CBOEH IO3HABATEIbHON
NeSITeNIbHOCTH;

YMEHUE CaMOCTOSATENIbHO IUIAHUPOBATh IIYTH
JOCTUKCHUS LeeH, B TOM quciie
aNbTepHATUBHBIE, OCO3HaHHO BBIOUpATH
HaumOonee A(PQPEKTUBHBIE CHOCOOBI pEIICHUs
yueOHBIX M IM03HABATEIbHBIX 33/1a4;

pa3BuTHE yMEHUM CaMOCTOSITEJIbHO
OCYIIECTBIISTh, KOHTPOJIMPOBATH u
KOpPPEeKTUpPOBaTh  JIEHCTBUSL B Ipoliecce
000011IeHNs, CUCTEMATU3allUd U PaCIIUPEHUS
3HAHU, TOTYYEHHBIX B OCHOBHOM IIKOJIE;
dbopMupOBaHHE  YMEHUH  CaMOCTOSITCIIEHO
OCYIIECTBIISTh, KOHTPOJIUPOBATH u
KOPPEKTUPOBaTh CBOK  JAESATENbHOCTh IpHU
BBITIOJIHCHUH 3aJaHHI;

Jluunocmmuvwle uenu:

(hopMHUpOBaHME OCHOB CaMOBOCIIMTaHUS B
MpoLiecce BBIMOJHEHUS paboT pa3HOro ypOBHS
CJIOKHOCTH;

— pa3BUTHE TBOPYECKUX CIOCOOHOCTEH,
HWHTYUIIUH, HaBBbIKOB CaMOCTOSITEIILHOU
NEeSITeIbHOCTH.
HUTOI'O 68
I'eomerpusn, 11 kiaacc OcHoBHBIE
HalnpaBJIeHUS
BOCIIMTATEJIbHOM
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ACATECJIIBHOCTH

Ne | I'mama/ Conep:xaHue MaTepuaa Kou-Bo Hean o0yuennst
IL./1L. 4acoB
| LUJIUHJP, KOHYC U LLIAP. 14 8

[TonsTne  umnuHzapa. [momanes  MOBEPXHOCTH
uunuHapa. [lonarue konyca. Ilnomans nmoBepxHocTH
KoHyca. Yceu€Hnelii konyc. Chepa u map. Bzaumuoe
pacnonoxenue cdepbl U miockoctu. KacarenpHas
wiockocte K coepe. I[lnomans chepsl. Bzanmuoe
pacnosnoxenue cepsl u npsamoit. Chepa, BrricaHHas B
WIAHIPUYECKYIO MoBepXHOCTh. Cdepa, BIHCaHHAS B
KOHHMYECKYIO IOBEPXHOCTh. CeUeHUsI UUIUHAPUUECKON
noBepxHocTU. CeueHusi KOHMYECKOW MOBEPXHOCTH.

Ilpeomemmnuvie yenu:

BBEJICHUE TOHATUS LWIMHIPUYECKOMN
MIOBEPXHOCTH, €€ 00pa3yrollel U ocH,
n300paxkeHHe [UIUHApPA U €ro
CEYEHHUs IUIOCKOCTBIO, IMPOXOAsIIEH
qyepes 0Cb, IUIOCKOCTBIO,
MIEPIEHIUKYIISIPHON K OCH;
ompejieNieHue  IJIOmAAn  OOKOBOM
MOBEPXHOCTH  UWJIMHIPA,  BBIBOJ
(bopMysBl SISl BBIUKCICHUS OOKOBOM
Y TIOJTHOW MTOBEPXHOCTH LIWINHAPA;

BBCJICHUC IIOHATUA KOHUYECKOM
MOBEpXHOCTH, €€  o0pa3yrolluX,
BEpPUIMHBI M OCH, H300pa)keHue

KOHYCa M €r0 CEYeHHs IUIOCKOCTBIO,
IPOXOIAIIEH Yepe3 0Ch, MIOCKOCTHIO,
MEPIEHIUKYIISIPHON K OCH;

OIpENeNCHUEe IOHATUA  IUIOLIAIU
OOKOBOW  TOBEPXHOCTH  KOHYCa,
BbIBOJI (OPMYINBI JJii BBIYHUCIICHUS
OOKOBOH U TIOJHON TOBEPXHOCTH

KOHYCa.
BBEJICHUE  TIOHATUS  YCEUYEHHOTO
KOHyCa, BBbIBOJ  (OPMYNIbI  JUIS

BBIUNCIIEHUA IUIOMIAA OOKOBOH M
MOJIHOW TOBEPXHOCTH YCEYEHHOTO
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KOHYCa;
ompenenenue chepsl M mapa, HX
LICHTpa, pajuyca, THaMeTpa;
UCCIIe/IOBaHKE B3aHMHOT'0
pacroioxeHust cepbl U IUIOCKOCTH,
JI0Ka3aTeNIbCTBO TEOPEMBI O CBOHCTBE
¥ [IPU3HAKE KacaTeIbHOH IIOCKOCTH;
BBCJICHUC IIOHATUA «IIomaab
chepbl», BBIBOA  (GOPMYNIBI  JUIS
BBIYUCIICHUS TLUTOLIAH Ceps;

HCCIIEJOBaHHE B3alMHOI'O
pacmoo)eHus: chepbl U MPSMOI;
BBEJICHUE MIOHSITHS cepsl,

BIIMCAHHOW B  IWJIMHAPUYICCKYIO
(KOHMYECKYIO) TTOBEPXHOCTD;
HCCIICIOBAHIE BO3MOXKHEIX CEUEHMI
UWIMHAPUYECKON W KOHUYECKOU
MOBEPXHOCTH;

pelieHrue 3aJad  Ha  BBIYHUCIICHUE
IUIOIaay  OOKOBOH M IOJIHOM
MOBEPXHOCTH LUJIMHIApa, KOHYCA,
yce4€HHOTrO  KOHyca, cdepbl U
B3aMMHOT'0 UX PACTOJIOKEHHUS.

Memanpeomemnmnuie yenu:

yYMEHHUE pacllO3HaBaTb Ha YEPTEKAX,
MOZCIAX U B pEaIbHOM MHpeE
reoMerpuueckue (GUrypel U - Tena
BpallCHUs, IPUMEHATH UX CBOMCTBA
IIPU MOJEJIIMPOBAHNN B €CTECTBEHHO-
HAYYHbIX 00JIaCTsIX;

Jluunocmmuoie uenu:
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— Pa3BUTHUC IMPpOCTPAHCTBCHHOI'O
B006pa)KeHI/I$I U MBIOUICHUA IIPpH
HN3YUCHHUU TCJI BpallICHUA.

OBbEMBI TEJ

16

[Tonstre 06bpéMa. OOBEM IPSIMOYTOILHOTO
napautenenumnena. O6buéM npssmoi mpu3Mbel. O0bEM
uunuHapa. Beraucienne o0bEMOB TeI ¢ TOMOIIBIO
unterpana. O6bpéM HakIIOHHOHN MpU3Mbl. O0BEM
nupamubl. O06EM KoHyCca. O0BEM mapa. OOBEMBI
IApPOBOTO CErMEHTA, IAPOBOTO CJIOS U IIIAPOBOTO
cekropa. [Inomans cdepsr.

Ilpeomemmnuvie yenu:

— BBEIEHHE TMOHATHA O00BEMA  Te,
(dbopMyIHpOBKa, OCHOBHBIC CBOMCTBA
00BEMOB M BBIBOJI C HMX IOMOUIBIO
dbopMynbl 00bEMA MPSAMOYTOIBLHOTO

napauiesienune1a;
— ompexneneHue U Qopmyna o0bEMa
PSIMOA MIPU3MBI, WINH/pA,

HAaKJIOHHOM  TPU3MBI, MHPaMUIBI,
KOHYCa, YCEYEHHOW IHUpaMHUAbl U
yCeu€HHOr0 KOHYyca, pelIeHHe 3a/1ay;

— JI0Ka3aTeJIbCTBO TEOpPEMbI 00 00bEME
mapa U C €€ IOMOILBIO BBIBOJ
dbopMy1bl momaaun cheprl, 00BEMOB
[IapOBOTO CETMEHTAa U I1apOBOrO
CEKTOpa, pelIeHue 3a/1a4.

Memanpeomemmnuie yenu:

— YMEHHE MOJENIHMPOBaTh pealbHbIE

CUTYaIlUH, UCCIIEIOBATh
MPOCTPAHCTBEHHBIE MOJIEJIH,
HHTEPIPETUPOBATH MOJTyYEHHBII
pe3yIbTar;,

— pa3BUTHE CIIOCOOHOCTEH K
CaMOCTOSITEIILHOMY TTOMUCKY METOJIOB
perieHus MPAKTHYECKHUX u
MPUKITAAHBIX 3aj1a4, IMPpUMCEHAA

HN3YUCHHBIC MCTO/bI.
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Juunocmmuoie uenu:

— Pas3sBUTHUC MMPOCTPAHCTBECHHOI'O
B006pa)KeHI/I$I U MBINUJICHUA TpPHU
HN3YUCHUU TCJI BpalllCHUA.

BEKTOPBI B IIPOCTPAHCTBE

[lonstue BexTopa. PaBeHcTBO BekTOpoB. CioxkeHue u
BblUYMTaHUE BEKTOPOB. CyMMa HECKOJBKUX BEKTOPOB.
YMHOXKEHHE BekTopa Ha u4uciao. KomiutanapHbie
BekTOphl. IlpaBwiio mapamenenunena. PaznoxeHue
BEKTOpA IO TPEM HEKOMIUJIaHAPHBIM BEKTOPaM.

Ilpeomemmnuvie yenu:

— BBEJCHHE TIOHSTHUS BEKTOpa, €ro
JUIMHBI, KOJUIMHEAPHBIX U PaBHBIX
BEKTOPOB;

— (QopmupoBaHue NPEACTABICHUNA O
NEHCTBUSAX CIIOKEHHUS W BBIYUTAHUS
BEKTOPOB, HX CBOWCTB, BBEJCHHUC
MpaBWiia TPEYroJbHUKA M TpaBuiia
napajuiesorpaMma;

— BBEICHHE  OMNEpaluii  CII0XKEHUS
HECKOJIbKUX BEKTOPOB M YMHOXEHUS
BEKTOpa  Ha  4YHCJIO,  [paBuia

MHOT'OYT'OJIbHUKA,

— OHOpcaciICHUC KOMIIJITaHApHBIX
BCKTOPOB, J0Ka3aTCIbCTBO
YTBCPIKACHUA 0 ITPU3HAKEC

KOMIUTAHAPHOCTH  TPEX  BEKTOPOB,
IIPaBUJIO MTapasuIeIIeUIIe/a;

— JI0Ka3aTeIbCTBO TEOPEMBI 0
pas3IoKEHUN JII0OOro BEKTOpa IO
TpEM  JaHHBIM  HEKOMIUIAHAPHBIM
BEKTOPAM, PEIICHUE 3aad.

Memanpeomemnmnboie yenu:

— YMEHHE  IPUMEHATh  BEKTOPHBIN
METOJl NpH pEHIeHUU (HU3HUECKUX
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3a/1a4;

— yMecHHe IIPUMEHSATH BEKTOPBHI,
omnepanuvy HajJ HUMHU, UX CBOMCTBA
IIPU MOJEJIIMPOBAHUU B €CTECTBEHHO-
Hay4yHBIX 001aCTAX.

Juunocmmnvle yenu:

— paclIupeHHe  OPEACTaBICHHN O
BO3MOKHOCTSIX MaTeMaTUYECKUX
METOJIOB B Pa3JIMYHBIX 00JIACTSIX.

METO/J KOOPJAUHAT B ITPOCTPAHCTBE.
JABMKEHMUA.

14

[IpsiMmoyronbpHast cUCTEMa KOOPJAWHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MEXIy KOOpAMHATAMU
BEKTOPOB W KoopauHaramu Touek. lIpocreitmme
3aJladyd B KOOpJAMHATax. YpaBHeHHE cdeprl. Yromn
MeXay  BekTopamu. CkalsipHOe  MPOU3BEICHUE
BEKTOpPOB. BrluncieHue yrioB MeEXIy HOpPSMBIMU H
IJIOCKOCTSIMU. YpaBHEHHE IIOCKOCTH. lleHTpanpHas
cumMmerpusi.  OceBag  cummeTpus.  3epkajibHas
CUMMETPHSL. [TapamiensHbIi IIEPEHOC.
[Ipeo6pazoBanue mogoous.

Ilpeomemmnuvie yenu:
— BBEICHHE MPSMOYTOJbHOM CHCTEMBI

KOOpAWHAT B MIPOCTPAHCTBE,
omnpefieieHue KOOPAMHAT TOYKU U
BEKTODA;

— JI0Ka3aTelIbCTBO  YTBEPKIAEHHUS O
KOOpAMHATAX CYMMBI M Pa3HOCTH
JIBYX BEKTOpOB, O KOOpAWHATaX
MPOM3BEJCHUS BEKTOpAa Ha YHUCIIO, O
KOOpAHWHATaX BEKTOPa;

— BBIBOJ (OPMYIBI JUIS HAXOXKIACHUS
KOOpAMHAT CepeaUHbI OTpE3Ka,
JUIMHBI BEKTOpA, PACCTOSHUS MEXKIY
JIByMsI TOUKaMH;

— BBIBOJl ypaBHEHHs Cdepbl TaHHOTO
paauyca ¢ IEHTPOM B TaHHOM TOYKE;

— OIpeneseHue yria MEXIY
BEKTOpaMHU, CKaJIIPHOTO
MIPOU3BEICHUS BEKTOPOB,

JOKa3aTCIIbCTBO YTBCPIKACHHUA O CIro
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CBOMCTBAX;

OTpeJelieHue yria MEXIy IBYMS
OPSIMBIMUA ¥ yIJIa MEXAY MPSMOH U
IJIOCKOCTBIO C TIOMOIIBIO CKAISIPHOTO
MIPOU3BE/ICHUS BEKTOPOB;
dbopMUpOBaHHUE TMOHATUS YpPaBHEHHS
IUIOCKOCTH,  IpOXOAsiiend  uepes
JAHHYI0 TOYKY IEPICHIUKYISIPHO
JAHHOMY BEKTODY;

dbopMUpPOBaHHE YMEHHHA HAXOIUTh
paccTosiHUE OT TOYKHU JI0 TUIOCKOCTH,
MPUMEHEHHE BEKTOPOB K PEUICHHUIO
TCOMETPUUYCCKUX 3a/1a4;
dbopMHUpOBaHKWE TpEICTaBICHUS OO0
0TOOpaXeHUH MPOCTPAHCTBA Ha ceds,
paccMOTpeHHe cirydas, Kor/1a
0TOOpaxxeHue Ha3bIBACTCS
JIBIKEHUEM MPOCTPAHCTBA;
ompezeNieHue MOHATHI: [eHTpaabHas
CUMMETpHUsA, OcCeBas CHMMETpHS,

3CpKajJibHaA CUMMCTPU-A n
napajuleIbHbII IIEPEHOC;
00OCHOBaHHME  TOro, 4YTO  3TH

0TOOpakeHHsI TIPOCTPAHCTBA Ha ceOst
SIBJISIFOTCS IBUOKCHUSIMHU;

BBE/ICHHE IOHATHS  IIGHTPAILHOE
nopoobue (romoTeTHSN) u
npeoOpa3oBaHue noaoous,
paccMoTpeHHe croco0a  BBEIEHUS
MOHATUSL  MOAOOHBIX  (QuUryp B
POCTPAaHCTBE C OMOIIBIO
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npeoOpa3oBaHus noaoous,
MIPUMEHEHNE JIBUKCHUU "
npeoOpa3oBaHWii  MOAOOUS  TIPHU
pEIICHNN TEOMETPUUYECKUX 3a/1a4.

Memanpeomemmnuwle yenu.

pa3BUTHE YMEHHUM  HKCIOJIb30BAThH
METOJl KOOPAMHAT ISl BBIYHUCIICHUS
W Hax0XJICHUS 00BEMa
napajuieienurena W TeTpajdapa,
3a/IaHHBIX CBOMMU KOOPJIMHATAMU;
dbopMUpOBaHHE YMEHHUM HAXOIUTh
pacCTOAHUSL OT TOYKH JI0 IJIOCKOCTH
u paccTostHus MEXIY
CKPEIIMBAKOIIUMHUCS MIPSIMBIMH,
3a/IaHHBIMU B CUCTEME KOOPAUHAT;
pa3BUTHE YMEHHI  HCHOJIb30BATh
METOJl KOOpPAMHAT B  PEIICHUHU
MPUKJIAHBIX 3a/1a4.

Jluunocmmuoie ueiau:

pa3BUTHEC CIIOCOOHOCTEH K
CaMOCTOATCIIbBHOMY IIOUCKY MCTOIOB
pemicHuAd MPAKTUICCKUX u

MPUKIAJAHBIX 3a7a4 C IPUMEHEHUEM
M3YyYECHHBIX METOJIOB;

OCO3HAHUE B3aUMOCBSI3H MATEMATUKHU
c JIPYTUMHA npeaMeTaMu
€CTECTBEHHO-HAYYHOI' O u
T'YMaHUTAPHOTO ITUKJIOB.

3AKJIOYUTEJBbHOE IOBTOPEHUE
TEOMETPUH TP NOJATOTOBKE K
NUTOI'OBOM ATTECTALIMHU ITO
MATEMATHKE.

18
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Pemenne 3amau no teme: «llunuHAap, €ero >JI€MEHTHI.
[momane mnoBepxHoCcTH wHIMHAPAY; «KoHyc, ero
ateMeHThl. [lnomans nosepxHoctu konycay; «Cdepa
U map, ux sneMeHthl. [lnomans chepbl u 00bEM
mapa»; «llnomanp noeepxHocT mnpusMbl. OO0bEM
npu3MbDy, «O0BEM WIMHAPA U KOHycay; «3meHenne
wiomaan 1 o06béMa (UIypbl IpU H3MEHEHHH €€
pasmepoB»; «l'eomerpusi Ha KiIeT4yaTOW Oymarey,
«TpeyronpHuk», «[Tapannenorpamm»,
«[IpsmoyronpHuk, KBazgpar, pomO», «Tpanenus»,
«OKpYXHOCTb U Kpyr», «BIHCaHHBIE M OIHCaHHBIE
OKPYKHOCTH».

Ilpeomemmnowie yenu:

yMeTh pemiath 3agaHus tumna 3, 6, 8
3 JEMO EI'D (mpodunbHbIii
YPOBEHB);

BJIaJeTh NpuUEMaMH PCIICHUs 3a/1ad
Ha JIOKA3aTeIbCTBO U BBIUUCIICHHUEC
tuna 14 u 16 uz JIEMO EI'D.

Memanpeomemmnuie yenu:

YMEHHE CaMOCTOSITEIbHO OINPEAETSATh
eI CBOEro OOydYeHHus, CTaBUTh U
dbopmynupoBath st ceOs HOBBIE
3ajaun B y4€Oe M MO3HABATEIIbHOMN
JIESITCIIBHOCTH, Pa3BUBaTh MOTHUBHI U
MHTEpEChl CBOEH MO3HABATEILHOMN
JIesATeTbHOCTH;

yMEHUE CaMOCTOSITEIIBHO
IUIAHUPOBATh  MYTH  JOCTHIKEHUS
L[eJIEH, B TOM YHUCJIE AIbTEPHATUBHBIE,
OCO3HAaHHO  BBIOMpaTh  Haubolee
3¢ exTUBHBIE CMOCOOBI  PEIICHHS
yueOHBIX U MMO3HABATEIbHBIX 33/1a4;
pa3BUTHE YMEHUH CaMOCTOSITEIHHO
OCYIIECTBIISATh, KOHTPOJHPOBATH U
KOPPEKTUPOBATh JCUCTBHS B
mporecce 00001eHNS,
CHCTEMaTH3allil W PaCHIupeHUS
3HAHUW, IIOJYYEHHBIX B OCHOBHOM
IKOJIE;

dbopMupoBaHue YMEHHUIA
CaMOCTOSITEJIbHO OCYIIIECTBIISITH,
KOHTPOJIMPOBATh M KOPPEKTHPOBATH
CBOIO JIESITENIbHOCTh npu
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BBITTIOJIHCHUHA Sa,I[aHI/Ifl;

Jluunocmmuoie yeau:

dbopMupoBanue OCHOB
CaMOBOCIIUTaHUS B nporecce
BBIIIOJTHEHUST pabOT Pa3sHOro ypOBHS
CJIOHOCTH;

pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH,
WHTYUIINH, HABBIKOB
CaMOCTOSITENIbHOM 1€ TEeNbHOCTH.

HUTOTO

68
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KAJIEHJAPHO-TEMATUYECKOE IIVNIAHUPOBAHMUE
YUYEBHOI'O IPEIMETA « MATEMATHKA» 10 KJTIACC HA 2019 — 2020 YYEBHBIN I'O1.
(6 YACOB B HEJEJIIO (AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A - 4 Y., TEOMETPHA - 2 4.),
BCEI0 204 YACOB, YIJIYBJIEHHBIA YPOBEHD)

Y4yeOHuku: MaremaTuka: anredpa U Havajla MaTEMaTHYECKOrO aHaiu3a, reomeTpus. AnreOpa M Hayajla MaTeMaTUYECKOIo
aHanu3a. YueOHuk. 10-11 knmaccel. ba3oBeiil u yrinyonennsiii ypouau / IIILA. Anmumos, FO.M. Konsrun, M.B. TkauéBa u n1p U :
Marematuka: anreOpa U Hayaja MaTEMaTUYECKOro aHanusa, reometpus. ['eomerpus. 10-11 kmaccesl. (ba3oBelid 1 yriayOaeHHBIM
ypoBHH) / JI.C. AtanacsH, B.®. byry3os, C.b. Kagomiies u nip.
MarepuajbHO-TeXHHYeCKoe ocHameHue ypokoB: YMK IIILA. Anumosa u ap., YMK JI.C. Aranacana u ap, «A coam EI'D»
Kypc camonoaroroBku. TexHomorusi pemieHus 3aaaHuidl. YdeOHoe nocobue aisi 001eoOpa3oBaTeNbHBIX OpraHU3alui.
[IpodunbHblii ypoBeHb. B Tpéx wacTsax: «Anrebpa», «AnreOpa u Havana aHamuza» u «leomerpusi»/ W.B. SAmenko, C.A.
[Iectakos. - M.: [IpocBemenue, 2018., MyIbTUMEIUITHBIN TPOEKTOP, KOMIIBIOTED,

MATEMATHUKA (AJITEBPA 1 HAYAJIA I'EOMETPUS ean o0yuyennsi (XapakTepuCcTUKA OCHOBHBIX BU/I0B
AHAJIM3A AeATeIbHOCTH YYCHUKA, YUeOHBIX [1eiiCTBHUI)

Howmep|/IaThI Conepxanue Koa- |Coaep:xanue Koa-

YPOKa |ppoBefeHusi |(pa3aesbl, TeMbI) BO (pa3aebl, TeMbI) BO

IJIaH (l)aKT qyacoB qyacoB
IIOBTOPEHUE. BBEJIEHUE B
I. TIOBTOPEHHUE 8 PEJMET 10

1 Aﬂze6{) AU1eCKUe BoLPANCCHUAL. 1 TToemopenue mpaouyuoHHO20 cOOEPICaHUs KYPCa
VIuneuroie ypasnenus u aneebpvl 0CHOBHOT WKOALL. Brademy nonsmuem cmenenu
cucmemvl ypasmenuu c HamypanvreiM U yenvim nokazamenem. Beisooums u

2. Hucnosvie nepasencmsa u 1 npuMeHams oOpMYIbL COKPAWEHHO20 YMHONCEHUs. 3Hamb
Hepasencmed nepeou cmenen U NPUMEHAMb OCHOBHOE CBOUCMBO OPOOU 0I5l peuleHUs
C OOHUM HEU3BECHbLM 3a0ay. Dopmyruposams u NPUMEHIMb OCHOBHbLE

3. Jlunetinas gynkyus 1 ceolicmea ypaenenuu. Pewiamv cucmemul nuneunovlx
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Keaopammnuvie kopru.
Keaopammnvie ypasHenus

ypasHenuii ¢ 08yms Heuzgecmuvimu. Dopmynuposamso
OCHOBHbIE CcBOlICMBA YUCTIOBbIX HepaseHcms. Pewamb
Hepagencmea nepeoti cmenenu ¢ OOHUM HeUu38eCmHbIM U
ux cucmemwl. Hccnedosamu ceolicmea TuHetHol GyHKyuu
y =kx+b 6 sasucumocmu om snauenuii napamempos.

Dopmynuposams NOHAMuUE apupMemuyeckoo
K6aopamnozo Kopisi. Bvisooums ¢hopmynvl KopHeti
K6a0pamnozo ypasnerus. Boisooums u npumensimo
meopemy Buema.)

Tpeyeonvruku, knaccugpurayus

mpey20/1bHUKO8,
3ameuamenvHvle TUHUU U MOYKU
6 mpey2onbHuKe.
Pasrobedpennwiii u
[pasHocmoponHull mpey2onrbHUuKU
ux ceoticmea. OKpys’HcHOCMb,
BNUCAHHAS 8 MPEY2ONbHUK,
OKPYIHCHOCMb, ONUCAHHAS OKOJIO
mpey2071bHUKA.

Hoemopeﬂue Kypca niaHumempuu OCHOBHOU UIKOJIbL.

Cucmemamusupoeams 3HaHUsL 0 MPey20ibHUKAX.
Dopmynuposamsv c80lcmea MeouaH, GUCCEKMpPUC, 8bICON.
Brademo nonamuem «2eomMempuyeckoe Mecmo mouexy,
npugooums npumepuvl. Popmyruposams u 00OKA3bIBAMb
ceolicmea u npusHaKu pasHobeopeHHo20 U
pasHOCMOpOHHe20 mpey2oabhuKa. Jlokazvleams, Ymo 6
Mpey2oIbHUK MONCHO BRUCATNL e0UHCBEHHYTO
OKPYIHCHOCHB U OKOJIO MPEY20NbHUKA MONCHO ONUCAND
eOUHCMBEHHYIO OKDYHCHOCTD.

Keaopamuunas ¢ynkyus, eé
ceolicmea

Hccneoosams ceoticmea k6adpamuyHol GyHKyuu

y= ax? +bX+C 6 3asucumocmu om 3uavenuii
napamempog a, b, C u cesizeil medxncdy numu

Keaopammnvie nepasencmea

Ipumensmo ceoticmea Keaopamu4Hou QyHKyuu u
Memooda uHmMepaanos Oisi peuleHus K8aopamHbix
HEepageHcma

Ceotvicmea u epaghuxu gyHxyuti

Dopmynuposams ceolicmea GyHKyutl, 00pa3yIouwuUx
00wyio cxemy ucciedosanus yuxyuil. Ompasxicams
ceolcmea yHKYull npu NOCMpPoeHuu 2pagpurxos QyHKyui.
Ilocmpoenue epaguroe ynkyuii ¢ NOMowbIo
3EPKALHBIX OMPANCEHUL, CHCAMULL (DACMANCEHULL),

COBU208.
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10.

IIpoepeccuu

Dopmynuposams onpeodeieHue apu@dmemudecKo u
2eomempuieckoll npozpeccuu. Boigooums ghopmynol
obwe2o unena, xapakmepucmuieckue ceoucmea u
dopmynsl cymmol N nepevix U1eHos.

11.

12.

Pasercmeo u nooobue
mpeyeonvhuxos. CpeoHsis TuHus
mpeyeonvhuka. IIpsimoyeonvhvie
Mpey2oibHUKU.
Tpueconomempuuecxkue Qynxyuu
ocmpuix yenos. Ilowaow
mpey2oibHUKA.

Dopmynuposams nPUHAKU paseHcmead u no0ooUs
Mpey20bHUKO8, CBOLICMBA cpedHel tunuu. Bouipadcamo
CMOPOHbL NPAMOY20IbHO20 MPEY2ONbHUKA Yepe3 0OHY U3

OAHHBIX CMOPOH U OCMPbILL Y20l Bvisooums gopmynv
0151 HAX0JHCOEHUS NI0WAOU MPeY20lbHUKOB.

JENC

TBUTEJIbBHBIE YU CJIA

16

13.

lle]lble U payuorajlbHble Yucia

Braoemv nowsmusimu: namypanvroe uucio, yenoe 4ucio,
payuonanbHoe yucno. 3name KaKue u3 apugmemuueckux
onepayuii AGNAIOMCIL 3AMKHYMbLMU HA IMUX
MHodHcecmeax. Dopmyauposams NPUSHAKU OeTUMOCTIU
Hamypanbuvix yucen na 2, 3, 4,5, 9u 11.

14.

Pewenue 3a0au no meme:
((Heflble u payuoHalbHblE
yucaay

Ymemo nepesooums beckoneunyio nepuoouyeckyio opoos
8 0ObIKHOBEHHYI0. BbinoaHAmMb 3a0aHUsL HA BLIYUCTIEHUS C
O0ObIKHOBEHHBIMU U 0ECAMUUHBIMU OPOOAMU, YYUNDbLEAS
npu 3MoM NOPAOOK OeliCmaul.

15.

|/[eticmeumenvHrble wucna

Brademv nowsimuem uppayuonanvbHo2o yucia.
ObvscHuams, Kak 0bpazyemcs MHOMCECMaE0
OeticmeumenbHblX YUceil.

16.

/eticmeumenvHule uucia,
MOOYIb OelUCMBUMETbHO20
yucaa.

Dopmynuposams onpedenerHue MoOYis OeticmeUmenrbHO20
yucna. Braoems nowsmuem yuciogou npsamou, ymemas
CMasums Kaxicoomy OeucmeumenbHOMy YUCTY 8
coomeemcmeue moyKy Ha YUc1080U NPSAMOI.

17.

Yemuvipéxy2onbHuKu,
Kaaccugpuxayus
UembIpEXY20JIbHUKOS, C8OUCMBA

Dopmynuposams c80UCMEA U NPUSHAKU
napannenocpamma, npAMoy2oNbHUKA, Keaopama u pomoa.

Buvisooumu chopmyny ons naxosrcoenus Onunsl cpeoHel
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U NPUBHAKU NAPATIEN0SPAMMA,
NPSIMOY20IbHUKA, K8AOPAma,
pomba. Tpaneyus, cpeoHsis
luHUs mpaneyuu.

IUHUU mpaneyuu.
Dopmynuposamp ycio8usi, Npu KOMOPbIX OKPYIHCHOCHIb

MOJICHO 8nUCamMb 8 YeMbIPEXY2O0NbHUK U ONUCATND OKOJLO
He2o. Bvisooumu ¢hopmynvt nnowaoeii npsamoyeonvHuKa,

18.

OKpysrcHOCmb, BNUCAHHASA 8
Yemuvlpéxy201bHUK,
OKDYIAHCHOCHb, ONUCAHHAS OKOLO
uemwvipéxy2onbrura. Popmyisl
niowaoell 4emulpéxy201bHUKOS.

Keaopama, napaiienozpamma, pomoa, mpaneyuu.

19.

20.

beckoneuno yoviearowas
2eoMempu4ecKas Npo2peccus.

ObvscHAMb NOHAMUE npeoend YUCI080U
nOC1e008amenbHOCmuU Ha npumepe 6eCcKOHeuHO
yovisatowell 2eomempuieckoll npozpeccu U Haxooums
€€ CyMmy.

21.

22,

Apugpmemuueckuii koperw
HAmMypanioHol cmeneHu

Dopmynuposams onpeoeenue apudMemuiecKko2o KoOpHs,
HAMypanibHOU CMeneHu, 3Hamb e20 C80UCMad, ymems
NPUMEHAMb UX NPU peuleHUU 3a0ady.

23.

Oxpyosrcnocmo. Yenvr u ompesku,
CBA3AHHbIE C OKPYIHCHOCDIO.

Dopmynuposams u 00KA3bIEANb MEOPEMbL 0 GNUCAHHBIX
yenax, 0o yene mescoy kacamenvbHou u Xopootu, 06
OMPE3Kax nepecekarumuxcsi xopo, o Keaopame
KacamenbHou. Bvieooumuv popmynsl 0ns evluucieHus
Ven08 Medtcdy 08yMsL CeKyWUMU, NPOBEOEHHBIMU U3 OOHOU
MOYKU.

24,

IIpeomem cmepeomempuu.
[Axcuomsl cmepeomempuu

Ilepeuucnams ocnosHble uypsl 8 npocmpancmee
(mouka, npamas, n10CKOCMy), POPMYIUPOBAMb AKCUOMbL
00 UX 83AUMHOM PACNOJIOHCEHUU U UTLTIOCMPUPOBAND
MU AKCUOMbL NPUMEPAMU U3 OKPYHCAIOujeli Cpeobi.

25.

Apugmemuueckuii kopeHs
HamypanbHol cmenenu

IIpumenamuo ceoticmea apugpmemuyecko2o0 KOpHs.
HamypanioHol cmeneHy npu 8bINOJIHEHUU YNPANCHEHU.

26.

Cmenensb ¢ PayuUOHA1IbHbIM
nokaszameinem.

27,

Cmenensb ¢ pPauUOHAIbHbIM

HpuMeHﬂn’Ib ceolicmea cmenenu C payuOHANIbHbIM U
oeticmeumenbHbiM NOKa3amenem npu 6blNOJIHEKUU

ynpasicHeHuu
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nokazamenem. Pewenue 3aoau.

28. Cmenens c OeticmeumenbHbIM 1
noxazamenem. Pewenue 3aoau.
29. Hexomopule cieocmeus u3 Dopmynuposams u OOKA3bI6AMb Meopemy 0 NIOCKOCIU,
30. aKcuom npoxoosueri uepes npamylo U He J1edcauyio Ha Hell
MOYKY, U meopemy 0 NIOCKOCMU, NPOXoosiuell yepes 06e
nepecekaowuecs npsmole
31. Cmenenb ¢ payuoHaibHbIM U 1 Ipumensmo ceoticmea cmenenu ¢ payuoOHAIbHLIM U
oeticmeumenbHbim OelicmeumenbHblM NoKazamenem npu 6blnoJIHEeHUU
noxazamenem. Pewenue 3a0au yupasxcnenuil u pewienuu 3a0a4
32. Ypok 0b606wenus u 1 Pewamu 3a0auu no meme «/leticmeumenvhvie uuciay
cucmemMamu3ayuu 3Hanuil
33. Koumponvnas paboma Ne 1 1
34. AHnanuz KOHmMpoabHOU pabomoi 1
I1l. CTEIIEHHAS @ YHKIIUA 16 |[MAPAJUIEJBHOCTD 16
MNPSAMBIX U
IMJIOCKOCTEN
35. [lapannenbHocms npsmbix, Dopmynuposams onpeoenenue napaiieibHbLX NPSMbIX 6
36. NPSAMOTL U NIOCKOCIU npocmpancmee, hopmyuposams u 0OKA3blams
(napannenvHvle npsamvle 6 meopembl 0 NAPALIEbHBIX NPAMbBLX, 0OBACHAMb, KAKUe
NPOCMpPanHcmee, NPUHAK B03MOJICHBL CIVYAU B3AUMHO20 PACHOJIONCEHUS NPIMOU U
NApanieIbHOCMu NPSIMbIX 8 NJIOCKOCHIU.
npocmpancmee)
37. Cmenennas ¢hynkyus, eé 1
ceoiicmeaa Brademw nousmuem cmenennoii pynxyuu 'y = X",
Gopmynuposams eé colicmsea 6 3a8UCUMOCTIU OM
3HAUeHUsl OeUCMBUMEIbHO20 YUCLA [
38. Cmenennas gpynxyusi, eé 1 )
39. ceoticmea u 2pagux 1 Cmpoums epaghux ¢yukyuu Yy = X" npu uemuom

(I’lOﬂOOfCZ/lmeﬂbHOM u ompuuameﬂbHOM) HamypailbHOM

nokasameie, npu HeYemHOM (nOJlO.?fCumefleOM u
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ompuyamenbHOM) HAMYPATbHOM noKazamerne, npu
NOJIONCUMENbHOM (OMPUYAMENbHOM) OellCMBUMETbHOM
Heyenom noxkazameine. IIpumensams ceolicmea cmeneHHol
dyHKYUU npu peweHuy NPUKIAOHBIX 3a0a U 3a0ay
NOBBIUEHHOU CIOHCHOCTIU.

40.

Bzaummno obpammuvie ghynkyuu

Dopmynuposams onpedenienus 06pamuo QyHKYuu,
3Hamo yciosue oopamumocmu Gyuxkyuu. IIpueooums
npuMepbvl 83aUMHO 0OPAMHBIX HYHKYUIL.

41.

42.

[lapannenvnocme npamou u
nI0CKOCImU

IIpuooums npumepol 63aUMHO20 PACHOLOHNCEHUS NPAMOTU

U NIOCKOCMU, POPMYIUPOBAMb OnpedeieHue NPIMoll
napanieibHou nI0CKOCmu, popmyauposams u
00KA3b16AMb YMEEPIHCOCHUSL O NAPALLENbHOCU NPSAMOU U
NJIOCKOCMU (CBOUCMBA U NPUZHAK)

43.

Pasnocunbrvie YpPAa6HEeHRUA

Dopmynuposams onpeoenenus pagHOCUIbHBIX YPAGHEHU,
cucmem ypasneHull, ypasHenuil — creocmeutt. Ilpu
pewieHuu ypasrenuii 8bIN0IHAMb MOIbKO me
npeoopazosanusl, KOMopbvle He NPUBOOam K nomepe
KODHS.

44,

Pewenue ypasnenuii,
UCNOIL3YS CE0UCMEA
[pasnocunvrocmu

Pewams ypasnenus, ucnonv3ys nowsmue
pasnocunvrnocmu. Pacnosnasams pasnocunvHule
npeobpazosanus, npeodpaz08aHus, NPUBOOAUe K
ypasnenuto-ciedcmsuro.

45.

Pasnocunvuvie HepaeeHcmeda

Dopmynuposams onpeoenenus pagHOCUIbHBIX
Hepagencmas. [Ipu pewienuu HepageHcmes ocyujecmansims
MOJILKO PABHOCUIbHbLE NPeoOPA308aAHUSL.

46.

Pewenue nepasencmes
MemoOOM PABHOCUNLHBIX
nepexo0os

Pewamo nepasencmea, ucnonv3ys pasnocunvhole
npeobpazosanus

47.

Bzaummnoe pacnojiosxcenue
NPAMbBIX 6 NPOCMPAHCMEBE.

Ceru;ueaiou;uec;z npsmole.

ObvscHAMb, KaKue 803MONCHbL CIYUAU 83AUMHO20
pacnonosicenuss 08yX NpAMbIX 8 NPOCMpAHCmee U

npueooums npumepul. Dopmynuposams onpeoenerue
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CKpewusarowuxcs npamsix. Popmyauposams u
00KA3b16AMb MEOPEMY, BbIPANCAIOUWYIO NPUSHAK
CKPeWUBaroOWUXCcs NPAMbIX, U Meopemy 0 NIOCKOCMU,
npoxoosujeli uepes 0OHY U3 CKPeuwUBaArUUXCcsl NPsSMbIX
napanienbHol O0py2eoll npsimoll.

48. Yenwi ¢ conanpasnennvimu Obvacuams Kakue 08a 1y4a HA3bIBAIOMCS
cmopoHamu COHANPAasIeHHbIMU, POPMYIUPOBAMb U OOKA3bIEAMb
meopemy 00 yenax ¢ COHanpasieHHbIMU CIMOPOHAMU.
49, HUppayuonanvhuvle ypagHenus Pewams uppayuonanvHuvle ypaenenus nymém 6036edeHus
50. obeux e2o yacmeti 8 00OHY U MY dHce HAMypPaibHYIO
cmenens. Pewwams cucmemul, cooepocawue
UPPAYUOHAIbHBLE YPABHEHUSL.
ol. Uppayuonanvuvle Pewamv npocmeriviue uppayuonanvnvie nepasencmea u
52. Hepagencmaa ux cucmembl.
53. Bzaumnoe pacnonoscenue O0vscHAMb, YMO HA3LIBACTICSL Y2TIOM MENHCOY
54, NpPAMbIX 8 npocmpancmee. Yeon nepecekarouuUMUCs NPAMbIMU U Y2ILOM MeHCOY
MedHcOy npAMbIMU. CKPeWUBaroUMUCs NPAMBIMU, PEeUlams 3a0ayu Ha
Konmponvuas paboma Ne 2 (20 8bIUUCTEHUE U 00KA3AMENbCHIBO, C8A3AHHbLE CO
MUH.) B3AUMHBIM PACNONIONCEHUEM 08VX NPAMBIX U Y2NOM
MeocOy HuMU.
55. VYpok 0606wenus u
cucmemamuzayuu 3HAHUL NO
meme: « Cmenennasn pynkyusny
56. Pewenue 3a0au. [loocomosxa
K KOHMPOJIbHOU pabome
57. Koumponvnas paboma Ne 3
58. Ananuz KOHmponvLHOU pabomol
59. [lapannenvhvle niockocmu Dopmynuposams onpeodeneHue napaiiesibhblx
60. Ceoticmea napannenbHuix niockocmet, popmyauposams u 00KaA3bl8ams

niockocmetl

ym6€p9fC()€HUﬂ O NPpU3HaKe u ceolicmeax napaujlejlbHblx
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nI0CKOCmel, UCNONIb308AMb IMU YIMEEPHCOSHUS NPU
pewenuu 3a0au.

IV.IOKA3ATEJIbBHASI ®YHKIUSA 12
61. Ilokazamenvuas ghynkyus, eé 1 Dopmynuposams onpedeneHue noKa3amenbHol QyHKyuu
ceoucmea y=a” u evi600ums eé ceoticmea 6 3asucumocmu om
suavenuti a (a>1, 0<a<1)
62. Ilokazamenvnas ¢pynkyus, eé 1 Cmpoumbw epaghuxu noxkazamenvHwvix QyHKYuULlL.
epaghux ObvsicHams 3HaueHue NOKA3amenbHOU QYHKYuU OJisl
ONUCAHUSL PA3IUYHBIX (PUBULECKUX NPOYECCO8.
63. IloxazamenvHuvle ypasneHus 1 Braoemw ocnosnvimu cnocobamu peuieHus
64. 1 NOKA3amelbHbIX YPAGHEHULL
65. Tempas0p ObwvsicHams, Kakas Queypa Has3vleaemcs mempa’opom, d
66. ITapannenenuned KaKasi napaieienunedom, NoKa3vleams Ha 4epmexncax u
MOOENISIX UX dNeMeHmbl, U300paxcams dmu hueypol Ha
pucyHkax, unirocmpuposams ¢ ux NOMOWbIO Pa3iuyHbLe
CyuauU 83aUMHO20 PACNONONCEHUS NPAMBIX U NIOCKOCMEl
6 npocmpancmee. Popmyauposams 1 00KA3bl8aAMb
ymeepoicoenus o ceoticmeax napaiienenunedd.
67. IloxazamenvHvle ypasneHus 1
68. Ilokazamenvuvie Hepasencmea | 1 Pewamv nokasamenvHvle HepaseHCmMEa HA OCHOBe
CBOLLCME MOHOMOHHOCIU NOKA3AMENbHOU (DYHKYUU
69. Ilokazamenvubie Hepasencmea | 1 Pewamv nokasamenvHvle HepageHCmea HA OCHOBe
CBOLICTE MOHOMOHHOCIU NOKA3AMeNbHOU (DYHKYUU
70. I'paguueckuii memoo pewenus | 1 Pewamv nokasamenvuvie nepasencmaa, ucnonv3ys
NOKA3AMENbHbIX HEPABEHCME epaguxu pyHkyuil, 8X00AUWUX 8 HEPABEHCMEBO.
71, [locmpoenue ceuenuii Obvsacuams, 4mo HA3bIBAEMCS cedeHuemM mempasaopa
72. mempa’opa u napaiieienuneod (napannenenuneda), Ha3vIBAMb BO3MOIICHbIE BUOBL

ceuenutl. 3Hamob MemoObl nocmpoerus cevenull. Peuwiamy
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3a0ayu

73. Cucmemvl nokasamenvHbix 1 Pewame cucmemuvl nokasamenvnvix ypasHenuti u
74. (ypasnenuti u nepasencme 1 HepaseHncmse.
75. VYpox 0b606wenus u 1
cucmemMamu3ayuu 3Hanul
76. Koumponvnas paboma Ne 4 1
77. 3auém no meopemuueckomy 1
mamepuany
78. Koumponvnas paboma Ne 5 1
V. JOTAPUOMHUYECKASA ®YHKI U 18 [HEPIHEHAUKYJSPHOCTD | 18
MMPSAMBIX U
MJIOCKOCTEN
79. Jloeapugpmoi 1 Dopmynuposams onpeoesieHue 102apu@pma yucia,
80. 1 OCHOBHO20 N102APUPMULECKO20 MOANCOECBA, NPUMEHSMNb
OCHOBHOE N102apUMUUecKoe moxtHcoecmao K
BLIYUCTEHUAM U PEULEeHUI0 NPOCetuux
nl02apughmuyeckux ypasHeHuil
81. Csoticmsa n1o2apugpmos 1 /lokazvieams ocno6ubie ceolicmaa 102apuhmos
82. Cesoticmea noeapugpmos 1 Ipumenamo ocHo8Hble C80UCMBA 102aPUPMO8 014
npeodpazo8anusl 102apUPMUYECKUX 8bIDAHCEHULL.
83. Ilepnenouxynaphvie npsmovie 8 1 | Dopmynuposame onpedenenue nepneHOUKyIApHbIX
npocmpancmee NPAMbIX 8 NPOCMPAHCMEe, Popmyauposams u
00Ka3v18amsv 1eMM) 0 NEPNEHOUKVIAPHOCIIU 08YX
napaiielbHuIX NPAMbIX K mpembel npsamot
84. Ilapannenvrnvie npsimuvle, 1 |Dopmyruposams onpedenenue npsamot,
nepneHOUKyIapHble K NA0CKOCU NepneHOUKYIAPHOU K NIOCKOCIU. U NPUBOOUMb
ULTIOCMpUpyowue npumepsl U3 OKpydrcaioujeli cpeobi.
85. ecamuunvie u namypanvhsie 1 Dopmynuposams onpeoenenue 0ecAmuiHo20 U
86. noeapughmol 1 HamypaivbHo2o nocapugma. Beigooums chopmyny
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87. 1 nepexooa K Ho8omy ocrHosanuio. [Ipumensmo opmyny
nepexooa K HOBOMY OCHOBAHUIO OJisl BbIYUCTICHUS
3HAYeHUll U NPeodpPaA308anUs 102apUPMULECKUX
BbIPAICEHUIL.

88. Jlocapugpmuueckasn ynxyus, 1 Dopmynuposams onpeoesieHue 102apudMuueckorl

eé ceolicmea u 2pagpux pynkyuu 'y =109, X u 6v1600ums eé ceoticmea 6
3A6UCUMOCMU OM 3HAYEHULL d (a >1, O<ac< 1)

89. [Ipusnax nepnenouKyIspHocmu Dopmynuposams u 00KA3bI6AMb MEOPEMY),

NPAMOLL U NIOCKOCTU 8bIPANCAIOUL)TIO NPUSHAK NEPNEHOUK)YIAPHOCIU NPAMOU U

90. Teopema o npamotl, NJIOCKOCMU, U Meopemy O CYyUjecmeo8aHuu u

NepNneHOUKYISAPHOU NIOCKOCMU €0UHCMBEHHOCMU NPAMOT, NPOXoosaujell yepe3 OaHHYIO

MOUKY U NEPNEHOUKVIAPHYIO OAGHHOU NIOCKOCTU.

91. Jloeapugpmuueckas hynxyus, 1 Cmpoums epaghuxu nocapugpmuueckou hyHKyuu

e€ ceolicmea u 2pagux y =109, X 6 3asucumocmu om snauenuii a.

/[emoncmpupoeams npumeneHue ceoucms
noeapughmuyeckoll hyHKYuUU npu CpAeHeHUU 3HAYeHUl
8bIPAdCEHUU U peuleHUY NPOCMEtUUX 102aPUPMULECKUX
VpasHenuii u Hepagencma.

92. Jlocapugmuueckue ypasHeHus 1 Pewamos paznuunvie nocapugpmuyeckue ypagrnenus u ux

93. 1 CUCmeMbl ¢ UCNOTb308AHUEM CEOUCME 102aPUPMO8 U
00UUX MemOo008 peLleHUs. YPaGHeHU.

94. Jlocapugpmuueckue 1 Pewamyo nocapugmuueckue nepasencmea na ocHose

Hepagencmea CBOLICMS 102apUpPMuyeckoll hyHKyuu.
95. Pewenue 3a0au no meme Pewamos 3a0auu na évluucnenue u doxazamenbcmeo,
96. NePReHOUKYIAPHOCIb NPAMOT U CBA3aHHble C NEPNEHOUKYIAPHOCMBIO NPAMOU U
NI0CKOCMU NIOCKOCMU.

97. Jloeapugpmuyeckue 1 Pewams nocapugpmuueckue nepasencmea Ha ocHose

08. HepaseHcmea 1 CBOLICME 102apUPMUYEcKoll QyHKYUU.

99. Ypox 0b606wenus u 1

cucmemamuzayuu 3HAHUUL
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100. Pewenue 3a0au. [loocomoska 1
K KOHMPOIbHOU pabome
101. [lepneHOuKynap u HaKIoHHbIe. . Obvscuams, ymo maxkoe nepneHOUKVIAP U HAKIOHHAS K
102. Paccmosanue om mouxu 0o NIOCKOCMU, YMO HA3bI8AEMCS NPOEKYUel HAKIOHHOL,
NJIOCKOCU. UmMo HA3b18AEMC S PACCMOAHUEM: O MOYKU 00
NIOCKOCMU, MeHCOY NAPATNENbHBIMU NIOCKOCHAMU,
MedicOy napanienbHol NPAMOU U NIOCKOCMbIO, MeHCOY
CKPeWUBAIOWUMUCS NPAMBIMU.
103. Koumponvnas paboma Ne 6 1
104, Ananuz KoHmponvHoUu pabomol 1
VI. TPUTOHOMETPUYECKUE 26
DOOPMYJIbI
105. Paouannasn mepa yena 1 ObvsacHams coomeemcmeue mexcoy mouKamu Yuciosou
NPAMOLL U OKPYICHOCU, YOPMYTUPOBAMb ONpedeieHue
paouana.
106. Ilosopom mouxu 6okpye 1 ObvscHAmb, NOHAMUE NOBOPOMA MOUKU eOUHUYHOU
Hawania KoopouHam OKDYIHCHOCMU BOKPY2 HAYALA KOOPOUHAM HA V2Ol L .
107. Teopema o mpéx Dopmynuposams u 00KA3bI8AMb Meopemy 0 mpéx
108. nepneHOUKyIapax NEPNeHOUKYIAPax u NPUMeHsIms e€ npu peuleHuu 3a0ay.
ObvscHaAmb, Ymo maxoe Opmo2OHALHASL NPOEKYUsL
MouKU (Qpueypwvl) Ha NIOCKOCHIb.
1009. Ilosopom mouxu 6okpye 1 Haxooumw nonooicenue mouxku okpyscnocmu,
Hauana KoopouHam coomseemcmayoujeli 0aHHOMY OeltiCMEUMENIbHOMY YUCTY.
110. Onpeoenenue cumnyca, 1 Dopmynuposams onpedenienus CUHycad, KOCUHYCd,
KOCUHYCA U MaHeeHca yena maneenca u komaueenca yena (vucia). Haxooumo
T
3HaueHus SMux QyHKyutl 01 yucen 8uoa Ek , 20e ,
k e Z, echu onu cywecmeyrom
111. Onpedenenue cunyca, 1 Dopmynuposams onpeodesieHus CUHYcd, KOCUHYCa,

KOCUHYCca U maHeenca yeia

maneenca u komateenca yena (vucia). Haxooumo
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. T
3HaueHUus SMux QyHKyutl 015 yucesn 8uod Ek , ede ,

k e Z, eciu onu cywecmeyrom

112. 3naku cumnyca, Kocumnyca u Haxooumw 3naxu 3nauenuti cunyca, KOCUHYca u maHeeHca
maneenca yyca.
113. Yeon meancoy npamotl u O0vscHAMb, YMO HA3bLIBACTNCSL Y2TIOM MENCOY NPAMOU U
114. NJIOCKOCHbIO NJIOCKOCMbIO U KAKUM C80UCMBOM OH 001a0aen.
Obvsacuams, umo maxkoe YeHmMpaibHas NPOEeKYUs MOUKU
(ducypwl) na nnockocme.
115. 3asucumocms medncoy Buvisooumu ¢hopmynvl 3aeucumocmu mexncoy cumnycom,
CUHYCOM, KOCUHYCOM U KOCUHYCOM, MAH2EHCOM 00OHO20 U 020 Jice yeaa (Yucia).
MAH2EHCOM 0OHO20 U MO20 Jice
apeymenma
116. 3asucumocms medncoy Ipumenamo chopmynel 05 GvluUCIEHUSA 3HAYEHUL CUH)CA,
CUHYCOM, KOCUHYCOM U KOCUHYCA, MAH2eHCa YUCA N0 3A0AHHOMY 3HAYEHUIO
MAH2EHCOM 00HO20 U MO20 Jce 00H020 U3 HUX
apeymenma
117. Tpuconomempuueckue Dopmynuposams HOHAMUE MOHCOECMBA KAK PABEHCMEA,
118. mooicoecmea Cnpageonuso2o 0iis 8cex 0ONYCMUMbIX 3HaA4eHUll OVK8E.
1109. /[6yepannvlil yeon. [lpusnax Obvsacuams kaxkas gueypa Hazvieaemcs 08yePaHHbIM
120. NepneHOUKYIAPHOCMU 08)YX Venom u kaxk ou uzmepsemcs, 00bACHAMb, YUMo MaKoe
NI0CKOCME. Veon medrcoy nepecekaromumMucs RI0CKOCMAMU U 8 KaKUX
npeodenax on uzmepsemcs. Popmynuposams onpeoeieHue
83AUMHO NEPNEHOUK)ISIPHBIX NIIOCKOCHEN,
Gopmynuposams u 00Ka36l6aMb Meopemy 0 npusHaKe
NepneHOUKYIAPHOCMU 08)YX NIOCKOCMEll.
121. Tpuzconomempuueckue /{oxkazvlieams moocoecmea ¢ UChOIb308aHUEM U3VYEHHbIX
mooicoecmea dopmyn, ebloupame ycnewiHvle cmpame2uu 8 pasiuiHuix
CUMYayusx.
122. Cunyc, KocuHyc u mameeHc Hcnonvzosams ceolicmea uemHnocmsb-He4emuocmy

yernoe a4 U —a

MPULOHOMEMPULECKUX DYHKYULL OJIs 8bIYUCTEHUS UX
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3HAYEeHUL om OmpuyamelbHblXx aApcyMeHmOoes.

123. Dopmynvl clOMHCEHUS IIpumenamo ghopmynvl CLOHCEHUS NPU BLIYUCTICHUAX U
124. 8bINOIHEHUU NPE0OPA308AHUL MPUSOHOMEMPUYECKUX
BbIPANCEHUIL.
125. [IpsimoyzonbHblll ObvscHAMb KaKoll napaiieienuned Hazvléaemcst
napannenenuned. Tpéxepannulil NPAMOY20/IbHbIM, YOPMYTUPOBAND U OOKA3LIBANb
yeon. Mrozoepannvlil yeon. lymeepotcoenus o eco ceoticmeax. Kakas ¢ueypa
126. HA3bl8AEMCsl MHO202PAHHBIM Y2lOM (MPEXSPAHHbIM,),
Gopmynuposams u 00Kazbl8aMb YmMeepucoeHue 0 mom,
YUMo Kax#cOwlll NJIOCKULL Y20l MPEXSPAHHO20 Yellad MeHblUe
CyMMbL 08YX OpYeUX NIOCKUX Y2108, U MEeOPeMy O CyMMe
NJIOCKUX Y2JI08 8bINYKII020 MHO202PAHHO20 Y2id.

127. Dopmynvl crnodicenus Ipumenamo ghopmynsl crodiceHus Npu 8bIYUCTEHUSX U
8bINOJHEHUU NPe0OPA308AHUL MPULOHOMEMPUYECKUX
BbIPAIICEHUIL.

128. Cunyc, Kocunyc u maHeeHc Buvisooumw ghopmynwt 060tinoco yena kak credcmeusi

129. 080LIHO20 Yena meopembl CI0NHCEeHUS U NPUMEHAMb UX NpU

npeobpaz08aHUAX MPUSOHOMEMPULECKUX BbIPANCEHULL

130. Cunyc, Kocunyc u maHeeHc Buvisooumu ghopmynwt nonosunnozo yena xax cieocmeus

NOJI0OBUHHO20 Yela meopembl CIO0NHCEHUS U NPUMEHAMb UX NpU
npeobpa308aHUAX MPUSOHOMEMPULECKUX BbIPANCEHULL

131. Konmponvnas paboma Ne 7

132. 3auem

133. Cumnyc, kocunyc u maHeeuc IIpumenamo ghopmynvl noI0GUHHO20 Yena npu

NOJI0BUHHO20 Yela npeobpa308aHUAX MPUSOHOMEMPULECKUX BbIPANCEHULL

134. Dopmynvl npusederus Buvisooumu ¢hopmynel, nozeonarowue 3amenums CUHyc,

KOCUHYC, MAH2EHC U KOMAH2EHC 1100020 YUcia

COOMBEMCMBEHHO CUHYCOM, KOCUHYCOM, MAH2EHCOM U
T

komateencom yucia o, eciu 0<a < >

135. Dopmynvl npueedeHUs. Buvisooumu chopmynsi, nozsonsowue 3ameHumMs CUH)C,
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KOCUHYC, mMAaHSEHC U KOMAH2CEHC 106020 yucia
coomeemcmeerHo CUHYCOM, KOCUH)YCOM, MAHCEHCOM U

T
KOmdaHeeHcomM ducia o , eciu O<ac< E

136. Cymma u paznocms cunycoe Ipumensmo hopmynvt cymmsl u pazHOCMu CUHYCO8 NPU
peuteHul 3a0ay Ha GbIYUCTIEHUE U PASTONCEHUU HA
MHOJCUMEIIU.
MHOI'OI'PAHHUKH 12
137. [lonsamue MHO202pAHHUKA. 1 |O6wvacuams, kakas ucypa nazvieaemcs
Ilpusma MHO202PAHHUKOM U KAK HA3bI8AIOM €20 INeMeHMbL.
Kaxkoti mnozcoepanHux Hazvieaemcs GblNYKIbIM,
NPUBOOUNb NPUMEPLL MHO202PAHHUKOS.
138. [ ‘eomempuueckoe meino. 1 |Ob6wsacuamob, umo makoe ceomempuueckoe meino.
Teopema Diinepa Dopmynuposams u 00KaA3bl8aMb meopemy unepa O
BbINYKIIBIX MHO202PDAHHUKOS.
1309. Cymma u pasHocms KOCUHYCO8 Ipumenamo hopmynel cymmul u pazHocmu KOCUHYCO8
npu peutenuy 3a0ay Ha 8bIYUCTIeHUE U PA3TOHCEHUU HA
MHOICUMENU.
140. Cymma u pasHocms CUHycos U Ipumenamo chopmynel cymmuvl u pazHocmu CUHYCO8 U
KOCUHYCO8 Gdopmynwl cymMmul U pazHoOCmu KOCUHYCO8 NPpU peuleHuu
3a0ay Ha 8bIYUCTIEHUe U PA3LONCEHUU HA MHONCUMEIIU.
141. Ypok 0bob6wenus u
cucmemMamu3ayuu 3HAHUll
142, Koumponvnas paboma Ne 8
143. [Ipuzma. Ilpocmpancmeennas 1 |Obwvsacuame, kakoii MHO202PAHHUK HA3bIBAEMCS NPUSMOU

meopema Ilughazopa

U KaK HA3bIBAIOMCS €€ dNIeMeHMbl, KaKas npu3ma
HA3v186aemcs NPAMOU, HAKIOHHOU , NPAGUTLHOU.
U3zo0pasicamsv npuzmsl Ha pucynke. Q0vbsacHAmMb, YMO
Ha3vl8aemcs nioujaovio noaHol (60Ko8oll) nosepxHoCcmu

npuzmsl. Beieooums opmyny niowaou opmo2oHaIbHOU
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NpoeKyuU MHO20Y201bHUKA U 00OKA3bIEANb
npocmparcmeennyro meopemy llugazcopa.

144,

06.03

[lupamuoa

Obvscuamb, KaKoll MHO20SPAHHUK HA3bIBAENCSL
RUPAmMUOOl U KAk HA3bl8AIOMCS €€ 1eMeHmbl, Ymo
HA3b18aemcsi NI0WadbIo NOJIHOU (00K0B0LL) NOBEPXHOCTU
nUpaAmMuovl

VII.
YPABHEHUA

TPUT'OHOMETPUYECKHUE

19

145.

Ypaenuenue cosx =a

Dopmynuposams onpeodenenue arccosa, gbleo0Umy
Gopmynvl KopHell npocmeluuux ypasHeHull
cosx =0;cosx =+1

146.

Ypaenenue cosx =a

Buvisooums chopmyny ropueii ypagnenus 6uda COSX = a
0715 1106020 a € [—1; 1]

147.

Ypasnenue cosx =a

Pewamo ypasnenus

148.

Vpasnenue sinx = a

Dopmynuposams onpedeiieHue arcsina, 6v1600umv
G opmynvl KopHell npocmetiuiux ypasHeHull
sinx=0;sinx=+1

149.

IIpasunvnas nupamuoa

ObvsacHams, Kakas NUPamMuoa Ha3wvl8aemcs NPAsUIbHOU,
00KA3b18aMb YMBEPHCOCHUE O CEOUCMBAX €€ ODOKOBLIX
pébep u 6okosvIX epanell u meopemy 0 nIowaou 6OK08oU
NOBEPXHOCTU NPABUTLHOU NUPAMUOBbL.

150.

Yceuénnas nupamuoa

Ob6vsacuams, KaKkol MHO20ZPAHHUK HA3bIBAEM Sl
VCceuéHHOU nUPamMuooll U Kaxk HA3bI8AIOMCsL €€ dleMeHMbl,
00KA3b16AMb Meopemy 0 NI0WAoU 60K0BOU NOBEPXHOCIU
NPABUNILHOU YCEYEHHOU NUPAMUODI.

151.

Vpasnenue sinx = a

Bvisooumw ¢hopmyny ropuetl ypasnenus éuda Sin X = a
onsa 1pbo2o a € [—1; 1]

152.

Vpasnenue sinx =a

Pewams YpPAa6HEeHUA
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153.

Ypaenenue tgx =a

Dopmynuposams onpeodenenue arctga, v1600ums

154. opmynvl Kopreil npocmenux ypasrnenuti tgx =a.
Pewamuv ypasnenus
155. [locmpoenue ceuenuui nupamuo Pewamo 3a0auu na evluucnenue u 0oxazamenibcmeo,
CBA3AHHBIE C NUPAMUOAMU, 3A0AYU HA NOCPOEHUE
ceueHull nNupamuo.
156. Cummempus 6 npocmpancmee ObvscHuams, KaxKue mouKku Ha3bl8AMCsl
CUMMEMPUUHBIMU OMHOCUMENbHO MOYKU (NPAMOT,
NJIOCKOCMU), YMo maxoe yeHmp (0cb, NIOCKOCMb)
cumMmempuu Queypul, NPUBOOUMs NpuMepsvl Yueyp,
0071a0arWUX dNeMEHMami. CUMMEMpPUL 8 apxXumexmype,
mexHuKe, npupooe.
157. Pewenue Pewams mpueonomempuueckue ypagnenus, coosuuecs
MPUSOHOMEMPULECKUX K K8AOPAMHBIM.
(ypasnenuii, ceooawuxcs k
K8AOPAMHbIM
158. Pewenue Tpumensims Memoo pasznodNceHusi Ha MHONCUMENU U
MPUSOHOMEMPULECKUX Memoo 8CNOMO2AmMeNbHO20 Yeld.
(ypasHenuii suoa
asinx+bcosx=c
159. Pewenue Tpumensims Memoo pasznodceHusi Ha MHONCUMeNU npu
MPUSOHOMEMPULECKUX peueHuu mpueoHOMempu4ecKux YpaeHeHul
VpasHeHull ¢ NOMOWbHO
\PA3NI024CEHUSL 1eBO1L HaACMU HA
MHOCUMeENU
160. Oonopoonvie Pewamv oonopoonvie ypasnenus nepsoii u emopoii
mpucoHoMempuiecKue cmeneHu
pasHenus
161. [lonamue npasuivbHo20 O0vscHAMb, KAKOU MHO20CPAHHUK HA3bIBAENICSL

MHO2O0CDAHHUKA

npasujlbHoiM, aOKa3bZBCII’I1b, umo He cyujecmeyem
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162. Onemenmul cummempuu 1 |npasunrbrozo mHoco2panHuKa, epansamu KOMopo2o
NPABUILHBIX MHO202PAHHUKOS A6NAI0MCA NPABUNbHLIE N-Y2ONbHUKU npu N =6
o00wscHamyb. Kakue cywecmayom uobl NPasuibHbIX
MHO20CPAHHUKOS8 U KAKUMU JJIeMEeHMamu CUMMempuu OHu
obaaoarom.
163. Memoo 3amenvi Heusgecmuozo | 1 IIpumenamo memoo 3amenvl HeU38eCMHO20 NPU peuteHUul
MPULOHOMEMPULECKUX YPABHEHUL
164, [Ipumepuvl pewsenus 1 Braoemv npuémamu pewenus npocmeriuiux
165. npocmeuuux 1 MPULOHOMEMPUUECKUX HEPABEHCIE C NOMOUBIO
MPULOHOMEMPUYECKUX €OUHUYHOU OKPYHCHOCU
Hepasencme
166. Vpox 0b606wenus u 1
cucmemMamu3ayuu 3HAHUll
167. Koumponvnas paboma Ne 9 1
168. 3auém 1
169. Pewenue 3a0au, noocomosxka k| 1
KOHMPOIbHOU pabome
170. Konmponvnasa paboma Ne 10 1
171. Ananuz konmponvnou pabomor | 1
VIII. INOBTOPEHUE 21 [HOBTOPEHUE 12
172. Pewenue 3a0anuti Ha 1 Ymemo pewamo 3a0anus muna 9 uz J[EMO EI'D
npeobpazosanue (npoghunvhsill ypogens) Ha npeobpazosaie
MPULOHOMEMPUYECKUX MPULOHOMEMPUUECKUX BbIPANCEHULL
8LIPAICEHU.
173. (Ananuz KoHmponvLHOU pabomoi. 1 | Vmemw pewams 3a0anus muna 8 uz demMoHcmpayuoHHoU
Pewenue 3a0ay na memy eepcuu ([[EMO) EI'D (npogunvhsiii yposers) o
«IIpasunvHas nupamuoa, eé nUpamuoax
91eMEeHMbL»
174. Pewenue 3a0ay na memy 1 |Brademv npuémamu pewenus 3a0ay Ha 0OKA3amMenbCmeo
«IIpasunvnaa mpeyzonvhas u evruucaenue muna 14 uz J[EMO EI'D o mpeyzonbHbix
AUPAMUOQ, eé d1eMeHmMblLy nupamuoax
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175. Pewenue 3a0anuii Ha Ymemo pewamo 3a0anus muna 9 uz J[EMO EI'D
176. npeobpazosanue cmeneHHbIXx, (npoghunvrwill yposers) Ha npeobpazosarue
NOKAa3amenbHbuIX U MPULOHOMEMPULECKUX BbIPANCEHULL
102apu@muyeckux
8bIPANCEHU.
177. Pewenue 3a0anuii Ha Ymemo pewamo 3a0anus muna 9 uz J[EMO EI'D
178. npeobpazosanue cmeneHHbix, (npoghunbuslil ypogens) Ha npeodpaz08anue 8blpaNCEeHUl
NOKA3amebHbIX,
l02apugmuueckux u
MPULOHOMEMPUYECKUX
8bIDAINCEHULL
179. Pewenue 3a0ay na memy Ymemo pewamo 3a0anus muna 8 uz J[EMO EI'D
180. «IIpasunvnasn yuemvipéxy2onvHas (npoghunvhsiil ypogens) u 81ademv NPUEMamu peueHus
(wecmuyzonvhas) nupamuoa, eé 3a0a4 Ha 00KA3aMenbCmeo U evlyucienue muna 14 us
9JIeMEeHMbL» IEMO EI'D (npogunbHulil yposeHs) 0 uemvipéxy20ibHbIX
U WeCmuy20J1bHbIX NUPAMUOAX
181. Pewenue npocmetiwiux Ymemo pewamo 3a0anus muna 5 uz J[EMO EI'D
182. JIUHEUHbIX, K8AOPAMHDIX, (npodunvhblll yposens) Ha peuleHue YpasgHeHUll
UPPAYUOHATILHDBIX,
NOKA3amenbHbuIX U
102apugmuueckux ypasrneHu
183. Pewenue ypasnenuii Braoemv npuémamu pewenus 3a0ay muna 13 uz JEMO
184. NOBbIUEHHO20 YPOBHSL ET'D (npoghunvusiii yposenv) npu pewieHuu K8aopamusix
(k6aopammuix, U CBOOAUUXCA K HUM, UPPAYUOHATILHBIX, NOKA3AMEbHBIX
NOKA3aMeNbHbIX, U 102apu@Mu4ecKux ypagHeHui.
UPPAaYUOHATILHBIX,
n1oeapugmuieckux) ¢ omoopom
KOpHel U3 3a0aHHO20
NPOMeENCYMKa
185. Yposnesas camocmosamenvuasn

pa60ma, cocmaenerHHaA us
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sa0anuu muna 8 u 14

186. Pewenue 1 Ymemo pewamo npocmetiwiue mpuconomempuiecxue
187. MPULOHOMEMPUYECKUX 1 ypasnenus. Biademo npuémamu pewtenus 3aday muna 13
188, (ypasnenuii 6bazosoeo u 1 uz JIEMO EI'D (npogunvhsiii ypogers) npu peuieHuu
NOBBILUEHHO20 YPOBHElL C MPULOHOMEMPULECKUX YDAGHEHULL.
0moOOpoM KOpHell U3 3a0aHHO20
NPOMENCYMKA
1809. Yposnesasn camocmosamenvuas | 1
[paboma, cocmaenennas uz
sadanui muna 5, 9 u 13
190. Pewenue 3a0ay Ha memy: Ymems pewams 3a0anus muna 8 uz [EMO EI'D
191. «lIpusma u e€ snemenmul. (npoghunvmsiii ypogens) o npusmax. Brademv npuémamu
[Ipamas npusma. Ilpasunvhas peuleHus 3a0a4 Ha 00KA3aMeNbCMeEo U 8bIYUCTEeHUEe MUNA
QP AT 14 uz JJIEMO EI'3D o npuzmax.
Mpey2onbHas NPUSMA. »
192. Pewenue 3a0ay nHa npoyenmul, 1 Ymemo pewamo 3a0anusa muna 1 u 11 uz [EMO EI'D
193. yacmu, 00u. 1 (npodunvhblll yposens), ¢ NpuUMeHeHueM NOHAMUs
194, Pewenue 3a0au na 1 npoyeHma, 4acmu, Oo.u..
195. KOHYeHmpayuio, cmecu, 1
CNJ1a8bl.
196. Pewenue 3a0au na memy: Ymemo pewwams 3a0anus muna 8 uz J[EMO EI'D
197. «llapannenenuneo, eco (npoghunvhsiii yposens), enademsv NPUEMamu peueHus
anemenmul. IlpamoyzonvHulii 3a0ay Ha 00KA3amenNbCmeo U gvluucienue muna 14 uz
napannenenuneo. Kyo.» /[EMO EI'D o napannenenuneoax, xybe.
198. Pewenue 3a0anuii na 1 Ymemo pewamo 3a0anus muna 10 uz JEMO EI'D
199. BbIYUCIICHUS U 1
200. npeobpazoeanusi N0 OAHHbIM 1
dopmynam
201, Umozcosas konmponvras 1 |Amozcosas koumponvHas
202. [paboma Ne 11, cocmaeénennas lpaboma Ne 11, cocmaenennas uz
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uz 3a0anuu muna 1, 5, 8, 9, 10,
11, 13u 14

sa0anuu muna 1, 5,8, 9, 10, 11,
13ul4

203. (Ananuz konmponvHou pabomul 1

204. [lo0seoenue umozos. 3aoanue 1
HA KAHUK)JIbl

204 gaca 136 u 68 u
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KAJTEHIAPHO-TEMATUYECKOE INTAHUPOBAHHUE YYEBHOI'O

HA

HNPEAMETA «MATEMATHKA»» 11 KJACC
YUYEBHBIN I'OJI.

(6 YACOB B HEJIEJTIO (AJITEBPA M1 HAYAJIA MATEMATUUYECKOI'O AHAJIU3A -4 4., TEOMETPUS -2 4.),

BCEI0o 204 YACOB, YIJIYBJEHHBIA YPOBEHD)

Y4yeOHuku: MaremaTuka: anredpa U Hadajlla MaTEMaTHYECKOTO aHaiu3a, reomeTpus. AnreOpa M Hayajia MaTeMaTUYECKOIo
aHanuza. Yueonuk. 10-11 kmaccel. ba3zoBeiii u yroyonenssiit yposau / LA, Amumos, FO.M. Komsirun, M.B. TkauéBa u np U :
Marematuka: anreOpa U Hayaja MaTEMaTUYECKOro aHanusa, reomerpus. I'eomerpus. 10-11 kmaccol. (ba3oBelil 1 yriayOaeHHBIM
ypoBHu) / JI.C. Atanacsix, B.®. byry3os, C.b. Kagomiies u ap.
MarepuajbHO-TexHH4YecKoe ocHalmeHue ypokos: YMK M.IO. Konsruna u np., YMK JI.C. Atanacsna u np, « cnam EI'D»
Kypc camonoarotoBku. TexHonoruss pemeHus 3amaHuil. YdeOHoe mnocoOue misg oOuieoOpa3oBaTeIbHbIX OpraHU3alui.
[Ipodpunbhblii ypoBeHb. B Tpéx wacTsax: «AnreOpa», «AnreOpa u Havana aHanuza» u «l'eomerpusi»/ M.B. Amenko, C.A.

[Ilectakos. - M.: IIpocBemenue, 2018., MyJIbTUMEIUINHBINA POESKTOP, KOMITBIOTED, ...

MATEMATHUKA |AJITEBPA 1 HAYAJIA AHAJIN3A |[TEOMETPUSA ean o0yuyennsi (XapakTepuCcTUKA OCHOBHBIX BU/I0B
NAeATEeJbHOCTH Y4eHUKA, y4eOHBIX JeHCTBHI)
Homep|/laThI Coaepxanue Koxa-Bo |Conepxanne Kox-Bo
YPOKa (poBeneHus |(pas3aesibl, TeMbl) yacoB |(pa3zeJibl, TeMbl) 4acoB
1aH |pakr
I. TPUTOHOMETPUYECKUE ®YHKINU 20 {'IHI/E},HHHP’ LN0JE RG] 14

1 Obracmy onpedenen uAu 1 Brademo nonsmuem mpuzoHoMempudecko QyHKyuu.

2. MHOKHCECNEO HAdenIL 1 Ymemw o6ocnosvisams obnacms onpedenenus u
MPUSOHOMEMPULECKUX . 7 v =sinx — COS X
Dymyuii MHOJICECmB0 3HaveHull QyHkyul Y uy

3. Yeémnocmo u neuémmuocmo 1 Braoemb nowsimuem 4€muou u HeuémHou yHKYuu.
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MPUSOHOMEMPULECKUX
GyHKyuti

Ymems uccneoosamv mpueconomempuuecxkue yHKyuu
Ha yuémnocmo U HeYemHoCmo.

[lonsamue yurunopa.

I1Inowaos nosepxnocmu
YUunuHopa.

Brademo nonamuem YyuruHOpu4eckou no8epxXHoCcmu, eé

oopazyoweli u ocu. M300pasicams yuiuHop u e2o
CeyenuUst NI0CKOCMbIO, NPOX0oAUuell Yepe3 0Chb
NI0CKOCMbIO, NEPREeHOUKYAAPHOU K ocu. O0bscHAMb,
YUMo NPUHUMAEMCsL 30 NIOWAbL HOKOBOU NOBEPXHOCTIU
yurunopa. Beieooums chopmyny ons eviuucienus
O0K0BOIL U NOTHOU NOBEPXHOCTU YUTUHOPA.

Ilepuoouunocmeo
MPUSOHOMEMPULECKUX

GyHryuii

Dopmynuposams onpedeieHue nepuoOULecKoll
@yukyuu, Ymems uccnedosamov yHKyuu Ha
NepUuOOULHOCMb, HAX0OUMb NePUOObl
MPUSOHOMEMPULECKUX (DYHKYULL.

10.

Ceoticmsa ¢pynxyuu y = COSX,
u eé epaghux

3nams ceoticmea gynkyuu Y = COSX, ymems cmpoums

epagpux yHKyuu, npumeHams ceoucmea QyHKyuu
Y = COS X npu pewieHuu ypasHeHuii u HepaseHcms.

11.

Pewenue 3a0au na
HAX0XHCOCHUS NIIOWAOU
NOBEPXHOCU YUTUHOPA

Pewamw 3a0auu na évruucienue niowaou 60Kosoul u
NOIHOU NOBEPXHOCMU YUTUHOPA.

12.

Ilonamue konyca. I[lnowaow
NOBEePXHOCU KOHYCA.

Bnaoemv nowsimusimu: KOHU4ecKkas NOBEPXHOCMU, €€
obpaszyiowue, eéepuiuna, oce. Mz06pasxcamo Konyc u e2o
ceuenusi NI0CKOCMbIO, NPOX00siell Yepes 0Ch
NIOCKOCMbIO, NePREeHOUKVAAPHOU K ocu. ObbsicHsamb,
YUMo NPUHUMAEMCs 3a NIOWAOb OOKOBOU NOBEPXHOCTU
KOHyca. Bvigooums ¢hopmyny 05 biuucieHus O0K08ou
U NOJIHOU NOBEPXHOCMU KOHYCA.

13.

14.

15.

Ceoiicmea ¢ynxyuu Yy =SINX,
u eé epaghux

3namu ceoticmea ¢hynkyuu Yy = sinx, ymemsb CIMPOUmMsb
epaghux yHKyuu, NPUMEeHIms C8OUCMBEA YYHKYUU
y= sinx npu peuleHuU YpasHeHull U HepageHcme

16.

Ceoticmea ¢pynxkyuu 'y = tgx,

A I

3nams ceoticmea gynkyuu 'y =tgx, ymems cmpoumso eé
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u eé epaghux

epagpux

17. [1nowaos nogepxnocmu Pewams 3a0auu na evluucienue niowaou OOKo8ou u

18. KOHyca. YceuéHHulil KOHyC. noaHoul nogepxuocmu KoHyca. O0vsicHamb, Kakoe mejo
HA3b186aAemcs YCeuEHHbIM KOHYcoM. Bvisooums gpopmyny
07151 BbIYUCTICHUSL NAOUAOU DOKOBOI U NOJHOU
NOBEPXHOCIU YCEUEHHO20 KOHYCA

19. Cesoticmea ¢hynkyuu 'y = tgx, 3uamo ceoticmea ghynkyuii 'y =tgx, Yy =ctgx ymems

20. u eé epagux CmMpoums ux epapuxu, NPUMeHsIMb C80UCMEd PYHKYUL

npu peulenuy ypasHeHull U HepageHCcms

21. ObpamHnule Brademwv nonsimuem 0opamuvlx mpuecoHOMempuyueckux

22. mpusoHoMempuiecKue @yHKYuULl, 3HAMb UX CEOUCMEA, YMEMb CIPOUMb 2PAPUK
GyHrkyuu

23. [1nowaos nosepxnocmu Pewamu 3a0auu na svluucieHue no8epXHOCMU KOHYCa U

KOHYCa U YCeuéHH020 KOHYCa yceuénnozo Konyca
24, Coepa u wap. Bzaumnoe Dopmynuposams onpedenenue cghepuvl u wapa, ux
[pacnonoscenue cghepol u yenmpa, paouyca, ouamempa. Hccreoosams e3aummoe
nirockocmu. Kacamenvnas pacnonooicenue cghepol u nnockocmu. Popmynuposams
niocKocms K cghepe U OOKA3b18ANMb MEOPEMbL O CEOUCMEE U NPUIHAKE
KacamenbHol NI0CKOCHU.

25. Obpammuvie Braoemv nousmuem oopamuvix mpuconomempuyeckux
mpueoHoMempuiecKue @YHKYuULL, 3HAMb UX CEOUCMEA, YMemb CIPOUNMb 2PAPUK
dyHKyuu

26. Ypok 0bo6wenus u
cucmemamusayuy 3HAHUU

217. Iloocomoska Kk KOHMPONLHOU

abome

28. Koumponvnas paboma Ne 1

29. Ilnowaos cghepwvi. Bzaummnoe ObvscHAMb, YUMo NPUHUMAEMCA 3a NI0WAJL Cghepbl,

30. [pacnonooicenue cghepvi u Buvisooumw chopmyny onsa evruucienus niowaou cgepul.

npamotl. Ceepa, snucannas 6

YUTUHOPUYECKYVIO

Hccnedoseamsv 63aumnoe pacnonodicenue cepuvl u

NpAMOLL.
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nosepxnocmo. Cehepa,
BNUCAHHAS 8 KOHUYECKYIO

Obvacuams, kakas cgepa Ha3vl8aemcs 6NUCAHHOU 8
YUTUHOPUUECKYTIO (KOHUYECKYI0) NOBEPXHOCHb

NOBEPXHOCIb.
Il. MIPOM3BOJHASA 1 EE 19
TEOMETPHYECKHWI CMBICJI
31. IIpouseoonas. Ilpeden 1 Dopmynuposams onpeoeiieHue npou3Bo0OHOU HYHKYUU 8
PyHryuu. mouxe, NOHUMAamMbs €€ hu3UUecKUtli CMulCll
32. Henpepuvignocmo pynxyuu 1 3namo onpedenenue pynKyuu HenpepvIBHOU 6 MoUKe U
Ha unmepeaine. Ymems ulA614Mb HeNpepvleHbie
@yHKyuu ¢ onopoll Ha onpedeneHue
33. Onpeodenenue npouzeooHoI. 1 Ymemv naxooums npouzsoomnvie s1emeHmapHulx
Dopmynvl NPOU3BOOHBIX @yHKYull no onpeodeneHuro
S/1EMEHMAaPHBIX PYHKYULL
34. IIpouszeoonas cmenenHou 1 Ymems ucnonvzosamo ghopmyner npoussooHotl
@yHuryuu
cmenennoti pynkyuu Y = X" ona n06020
OelicmeumenbHo20 yucia p.
35. Ceuenus yunuHOpuyeckou Hccneoosams 603ModiCcHbIE CeyeHUs YUTUHOPUUECKOU U
36. nosepxrocmu. Ceyenust KOHUYecKou nosepxHocmu. Pewams 3a0auu.
KOHUYECKOL NOBEPXHOCIU
37. IIpouzsoonas cmenennoi 1 Ymemo ucnonvzoeame ghopmynvi npouszeoonot
38. pynryuu 1 . .
cmenennoti pynkyuii Y =x" u y = (kx+b)P ona
1100020 OelicmeumenbHo20 Yucia Pu .
39. IIpasuna 1 3name npasuna oughghepenyuposanus cymmol,
40. ougpepenyuposanus. 1 npouU3BeOeHuUs, HacmHozo. Y mems npumMeHsams ux npu
{ugppepenyuposanue cymmol, BbLIYUCTICHUU NPOUZBOOHBIX
npoU3BeOeHUs], YHaCMHO20
41. Teopemuueckuii 3auém
42. Koumponvnas paboma Ne 2
43. IIpoussoonas cnoxicHoll 1 3uamv npasuna ouggepenyuposanus CroHCHOU
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@yHuryuu

@yHKYUU U yMemb UCNONIb308AMb UX NPU BbIYUCTICHUU
NPOU3BOOHDIX.

44, IIpouseoonas noxazamenvHoll 3namo opmyny 051 HAX0AHCOEHUSL NPOUZBOOHOU
Qyuryuu noKazamenvbHou pyuKyuu. Ymems naxooumso
npouU3B00HbIE NOKA3AMENbHOU (DYHKYUU.
45. IIpouseoonas 3namuv popmyny 051 HAX0IHCOEHUS NPOUZBOOHO
nocapughmuueckou hyHKyuu noeapugpmuyeckoll pyHKyuu. Ymemo Haxooums
NPOU3BOOHDBLE 102APUPMULECKOU PYHKYUU
46. IIpoussoonvie 3name gpopmynvl 015 HAXOAHCOEHUSL NPOU3BOOHBIX
MPULOHOMEMPUYECKUX MpU2OHOMempu4eckux Gyukyul. Ymems naxooumso
GyHryuii NPOU3BOOHbBLE MPUSOHOMEMPUYECKUX (DYHKYUU
OBBEMBI TEJ 16
47. Ilonsamue o6véma. Obvém 1  [O6wvsacuamo kax usmepsiromes 00vEMbL mer,
48. NPAMOY20/1bHO20 1 |popmyruposams ocnosHbie ceoticmea 06bEMO8 u
napannenenuneoaq. 8b1600UMb C UX NOMOWBIO opmyy 00béMa
NPAMOY20JIbHO20 Napaiienenuneod.
49, 1Ipou3goonbie s1eMeHMmapHbIX Ymems naxooums npouzsoonvle snemenmapHulx
@dyHKxyuil. dynxyuil.
50. T'eomempuueckuti cmoicn 3Hamuv ceomempunecKuii CMuLCl NPOU3BOOHOI.
npou3eooHou. Yenoeoii
Koaghhuyuenm npsamoti
ol. Ypaseuenue xacamenvnot x Ymemsv  cocmasname  ypasnwenue racamenvHou K
epaguxy ynxyuu. epapuxy yHkyuu 6 0aHHOU mouxe.
52. Pewenue 3a0au na memy: Ymemo pewwams 3a0auu na memy: «I eomempuuecxuil
«['eomempuueckuii cmvicn CMBICTI NPOU3BOOHOU»
NPOU3BOOHOU»
53. O0vém npsamou npusmol 1 |3uame ghopmyny o6véma npsamou npuzmel, ymems
54, 1 |npumensams eé npu pewenuu 3aoau.
55. Ypok 0obobwenus u
cucmemamusayuy 3HAHUU
56. Konmponvnasa paboma Ne 3
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o7. ‘AHGJZLB KOHMPObHOU pabombl 1
I1l. MIPUMEHEHUWE ITPOU3BOJHOM K 19
NCCJEJOBAHUIO ®YHKIIAN
58. Bospacmanue u yovisanue 1 3namv docmamouHvle YCa06uUs 803PACMAHUS U
Qyuryuu VObI8aHUA PYHKYUU U YMemb UX NPUMEHAMb OIS
onpeoeieHUs NPOMEeNCYMKO8 MOHOMOHHOCMU (PYHKYULL
59. O6vém yununopa 3name gopmyny 06véma yununopa, 0ovACHAMb eé
NPOUCX0JiCOeHUe, YMemb NPUMEHAMb hopMyry 06véma
YUIUHOPA NPpU peueHuu 3a0ad.
60. O6véMm HaKIOHHOU NPU3MBL 3namo gopmyny 06véma HAKIOHHOU NPU3MbL O€e3
6616004 U YMemb NPUMEHAMb e€ O/ peuleHus 3a0a4.
61. Bospacmanue u yovisanue 1 3namv docmamounvie yCio8us 603paAcmanuis u
Qyuryuu VObIBAHUA PYHKYUU U YMEMb UX NPUMEHAMb 0I5
onpeoeieHUs NPOMENCYMKO8 MOHOMOHHOCMU (DYHKYULL
62. Dxempemymol hyHKyuU. 1 3namo onpedenenus mouex sxcmpemyma QyHKyuu,
63. Heobxooumvie u 1 CMAYUOHAPHBIX U Kpumuyeckux. Biademv nonsamusamu
64. oocmamounwvie Ycaous 1 HeoOX00UMBLX U OOCIAMOYHBIX YCI0GULL IKCMPEMYMA
IKCmpemyMma. @yukyuu. Haxooums mouku sxcmpemyma, s3Kcmpemym
dyHxyuu.
65. 06vém nupamuowr’™. 3namov opmyny 06véma nupamudsl H6e3 6vl600a u
yMemb pewiams 3a0ayu Ha HAxXoxcoeHue 00bémda
NUPAMUObL
66. 06vém konyca™. 3namo opmyny ob6véma KoHyca b6e3 vleo0a U ymems
euams 3a0a4u Ha HaxolcoeHue 00véma KoHyca.
67. Ilocmpoenue epaguros 1 Ymemw uccnedoeamn ceoticmea pynxkyuu ¢ nomowyso
68. @yuxyuii. Cxema uccnedosanus| 1 obwell cxemvl UCCTEO0B8AHUSL PYHKYUIL.
@yHKyuU, Memoo nocmpoeHus
epaghuxa yemmoii (HeuemHoti)
GyHrkyuu
69. Haubonvuee u Haumenvulee 1 Ymemo naxooums naubonvuee u naumenvulee 3HAYEHUsL
70. 3HaYeHUs1 YYHKYUU 1 @yHKYUU € NOMOWBIO NPOUIBOOHOT
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71. O06vém yceuénuoi nupamuovl, Buvisooums ¢hopmynvt 06véma yceuénnou nupamuost u
72. yceuénnoeo Konyca 00véMa yceuéHHO20 KOHYCa HA OCHO8e (hopMYL
005EM08 NUPAMUOBL U KOHYCA U Peuams 3a0ayul.
73. IIpousgoonas 6mopoeco 1 3name nonsmue 6mopou nPouzso0HOU U eé huzuyeckuil
74. nops0Ka, 8bINYKIOCHMb U moyku| 1 CMbICIL. Y Memb npumensims 6mopyo npou3e00HYI0 Oisl
75. nepeauoa. 1 onpeodenenus mouex nepeauba zpagpuxa QyHKyuu u
NPOMEINCYMKOB BbINYKILOCHIU.
76. Ilocmpoenue epaghuros 1 Ymemov cmpoumo epaghuxu ¢pynxyuii no pezyromamam
GyHryui uccnedosamus eé ceolicms.
77. O6vém wapa. O6vém Dopmynuposams u 00KA3b18aMb Meopemy 006 00véme
78. Wapoeozo cecmeHma, wapa u ¢ eé noMowb1o 8b1600UMb HOPMYY HAOWAOU
Wapo8o2o Closi U Wapo8o2o cpepwvi. Bvisooums popmyny 06wémos waposoco
cexmopa. Ilnowaows cgepul. ceaMeHma u waposoeo cekmopa. Pewwamo 3adauu.
79. Ilocmpoenue epaghuros 1 Ymemov cmpoumo epaghuxu ¢pynxyuii no pezyromamam
80. @yuryuu. Aneopumm 1 uccnedosanusi eé ceovicms. Haxooums mouxu
HaxoxcoeHus: HauboIbLULe2o U MUHUMYMA U MAKCUMYMA DYHKYUU, A MAKHCe 3HAYEHUs.
HAUMeHbUe20 3HAUeHUll @YHKYUU 8 HUX U NPOMENCYMKU MOHOMOHHOCTU C
Gynukyuu na ompesxe [a;b] u NOMOWbIO NEPBOU NPOU3BOOHOLL, A MOYKU nepecudba u
Ha uHmepaane, NPasuio NPOMENCYMKU 8bINYKIOCMU C NOMOWbIO 6MOPOTL
HAX0J4COEHUsI HAUOONIbULESO U npouseoonou. Haxooums acumnmomuwl epaguxa
HaUMeHbUe20 3HAYeHUL. @YHKYUU ¢ NOMOWBIO NOHSIMUSL NPedend PYHKYUU 6
mouke U Ha OeCKOHeUHOCMU.
81. Ypok 0bobwenus u 1
cucmemMamu3ayuy 3HAHU
82. Iloozomoska Kk KOHMPOALHOLL 1
pabome
83. Pewenue 3a0ay Ha Ymems pewwams 3a0auu na naxosicoenue 00Emos
84. HaxoxcoeHue 06vEMo8 MHO202PAHHUKO8 U MeTl 8PAUEHUSL.
MHO202PAHHUKO U mell
8pawyetusl
8b. Konmponvnas paboma Ne 4 1
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86. |AHanu3 KOHMPObHOU pabombl 1
IV. AHTET PAJI 14
87. Ilepsoobpasnas 1 Braoemwv nousmuem nepeoobpasnoil, Haxooums
88. 1 nepeooopasHvie il CMeneHHOU U
MPUSOHOMEMPULECKUX (DYHKYULL
89. Ypox 0b6o6wenus u
cucmemamusayuy 3HAHUU
90. Koumponvnas paboma Ne 5
91. IIpasuna Haxoxcoenust 1 Braoemv nousmuem nepeoobpasnoti u npumenamo
02. nepeooopasHvix (mabauya 1 npasua UHMe2pupoBarUsL 0Jisk HAXONCOEHUS
nep8oooOpPaA3HbIX) nep8oooOPA3HbIX.
93. Kpuesonunetinas mpaneyus, 1 ObvsacHaAmb NoOHAMUE KPUBOJIUHEUHOU Mpaneyuu.
94, Gopmyna epluucieHus. 1 H3z06pascams kpugonunelinyro mpaneyuio. 3namo
nIOWAOU KPUBOTUHEUHOTU nouamue onpeoenénnozo unmezpana. Haxooums
mpaneyuu. Unmeepan. NI0WA0b KPUBOIUHETHOU mpaneyuu 8 NPOCmeuuiux
CYUAsX.
BEKTOPLI B
IMPOCTPAHCTBE
95. Tlonamue sexmopa. Dopmynuposams onpedenieHue 6eKmopa, e2o OJIUHbL,
Pasencmeo eexmopos KOJLTUHEAPHBIX U PABHBIX 6eKkmopos. [Ipusooums
npUMepbl BEKMOPHBIX 8ETUYUUH.
96. Cnooicerue u eblyumarue O0vscHAmMb, KaK 8600IMCSL OCUCMEUSL CILONCEHUS U
8EKMOPO8 BLIUUMAHUSL BEKMOPOB, KAKUMU CEOUCTBAMU OHU
obnaoarom. IIpasuno mpeyeonvruxa. Ipasuno
napanienocpamma
97. Buiyucnenue unmezpanos 1 Braoemwv nonssmuem onpeoenénnozo unmezpana. 3nams
(hopmyna Horomona- dopmyny Heromona-Jleiibnuya, ymemo eé npumensamo
Jletionuya) npU 8bINOJHEHUU YNPANCHEHULL.
98. Buiuucnenue nnowaoeii gpucyp 1 Ymems evi61me pueypol, ocpanuventvle OaHHbIMU
99, € NOMOWBIO UHMESPAIO8 1 JUHUAMU U HAXOOUMb UX nAowaou. Buieooums
100. Buiyucnenue 06vémos men c 1 UHME2PATbHYI0 POPMYIY GbIYUCIEHUS 00BEMOE meN U
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noMowbo unmezcpaia

00KA3b18AMb C €€ NOMOUbIO meopembl 00 06bEMe
HAKJIOHHOU NPU3MbL, NUPAMUObL, KOHYCA.

101. Cymma neckonbKux 1 |Obvsacuams, kax 6600umcs onepayus CiodiceHue
8eKMOpO8. Y MHOMICEHUe HeCKONIbKUX eKMOPO8 U YMHOCEHUE BEKMOPA HA YUCILO.
8EKMOpA HA HYUCIIO. IIpasuno muoeoyzonvruka. Pewiams 3a0auu.

102. Komnnanapnvie gekmopuoi. 1 |3uame onpedenenue KOMIIAHAPHBIX 6EKMOPOS.
IIpasuno napannenenuneoa Dopmynuposams 1 00KA3bI8ANb YMBEPAHCOCHUE O

NpU3HaAKe KOMIIAAHAPHOCIY MPEX 86eKmMopos. Brademu
npasuiom napaiieienuneod.

103. IIpumenenue unmezpanog s 1 O6vscHAMb 803MONCHOCIU NPUMEHEHUSL UHMESPAN08

pewenus guzuueckux 3a0ay npu pewlenuy usuneckux 3a0ay (Hanpumep, Ha
osudicenue)

104. Ypoxu ob6obwenus u 1

cucmemamusayuy 3HAHUU

105. Konmponvnas paboma Ne 6 1

106. AHanuz KOHmMpoabHoU pabomoi 1

107. Pasznooicenue eexmopa no 1 |@opmyruposams u dokazvieams meopemy o
MpPEM HEeKOMNIAAHAPHBIM paznosicenuu 106020 6eKmMopa no mpém OaHHbIM
BEKMOPAM. HEKOMNIAHAPHBIM 6ekmopam. Pewamsb 3a0auu.

108. IIpumenenue eexmopoé npu 1
\pewenuu 3a0au

V. KOMBUHATOPHKA. 12 METOA KOOPJAUHAT B 14
IMPOCTPAHCTBE.
JABWXEHMUSI.

1009. IIpasuno npoussedeHusl. 1 3Hamv KoMOUHAMOPHOE NPABUNO NPOU3BEOEeHUS OIS

110. 1 nOOCYEéMa Koauyecmea pa3iuyHblx coeOuHeHull.

111. Ilepecmanoexu 1 Dopmynuposams onpedeneHue nepecmaHosox u3 N

112. 1 n1eMeHmos. 3Hamo Gopmyny 0 HAXOHCOCHUs YUCIA

nepecmano8ox u3 N 1eMenmos u ymems npUMeHsAmy eé
npu peuienuuy 3a0au.

113. IIpsmoyzonvHas cucmema 1 |Ob6wvacHame kak 6600umMcs NPAMOY20bHASL CUCEMA
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114. KOOpOUHAM 8 NPOCMPAHCHEE. KOOpOUHAM 8 NPOCMPAHCMEe, KaK ONpeoenstomcsl
Koopounamul eexmopa KOOPOUHAMbL MOYKU U 8EKMOPA.
115. Pasmewenus 6e3 nosmopenuti Braoemov nonsamuem pazmewenus uz M anemenmos no N.
116. 3name opmyny ons ebluucienus A - uucia
pazmewenuii uz M snemenmos no N, ymens NPUMeHIMb
eé npu peweHuu 3a0au.
117. Couemanus 6e3 nosmopenuti u Braoemv nonsmuem couemanusamu 6e3 noemopeHuti u3
118. ux ceovicmea. bunom m 271eMeHmo8 no n. 3Hams opmyny OJist bIMUCTEHUS
Hyiomona. Cp\ - YUCIA 8CEBOZMOIICHBIX COUCMANULL U3 M
9/1eMEeHMOo8 o N, yMemv NPUMEHAMb €€ Npu peueHuu
3a0ay. 3namo ghopmyny bunoma Hviomona.
1109. Ces3b medncoy Dopmynuposams u 00OKA3b18AMb YMEEPHCOEHUS O
120. KOOPOUHAMAMU 8eKMOPO8 U KOOPOUHAMAX CYMMbl U PAZHOCMU 08YX 8EKIMOPO8, O
KOOPOUHAMAMU MOYEK. KOOPOUHAMAX NPOU3BEOEHUsl BeKMOPA HA YUCTO, O
IIpocmetiwue 3a0ayu 6 KoopouHamax eekmopa. Bvieooumv gpopmyny ons
Koopounamax. Ypasnenue HAXOHCOEHUsL KOOPOUHAM CepeOUHbl OMpPe3Ka, ONUHbL
cghepwi. BEKMOPA, PACCMOAHUS MEHCOY O8YMsL MOUKAMU.
Buvisooums ypasnenue cghepvl 0annozo paouyca ¢
YeHmpom 8 OAHHOU MouKe.
121. Couemanus u bunomuanibHsvle Ymemo pacxknaovieams cmenensv bunoma no gpopmyne
K03 puyuernmol Hviomona npu naxosicoenuu GUHOMUATbHBIX
K02 huyuenmos ¢ nomowgpio mpeyzonvhuxa Ilackans.
IIpumensamo nonyyeHHvle 3HAHU NPU PEUUEHUU 3A0aY.
122. Ypok obobwenus u
cucmemamusayuy 3HAHUU
123. Koumponvnas paboma Ne 7
124, Ananuz KOHmponvLHOU pabomol
125. Yeon meoxncoy sexkmopamu. ObvscHAMb, KaK onpeoensemcs Y20l Me#coy
126. CkanapHoe npouseedenue sexmopamu, popmyauposams onpeoeneHue CKausipHo2o

6EKMOpo6

npousseoeHUsi 6eKmopos, (popmyauposams u

81




00KA3bI6AMb YMBEPIHCOCHUS O €20 CBOUCNEAX.
IIpumenamo npu pewenuu 3a0ay.

V1. 9JIEMEHTBI TEOPUUN 12
BEPOSITHOCTEM
127. Cobvimus. Buowl codvbimuii. 1 Braoemv nowsmusmu ciyuatinolx, 00cmosepuuix u
Kombunayuu cobvimuil. HEeBO3MONCHBIX COObIMULL, HECOBMECMHbBIX COObIMULL
IIpomusononosicusie coovbimusl. 91eMeHMAapHbIX codbIMUlL. Ymems Haxooums cymmy u
npoussedenue coovimuil. [lonumams umo maxoe
cobvlmue npoOMUBONOJIOHNCHOE OAHHOMY.
128. Bepoamnocmuv cobvimus. 1 3name knaccuueckoe onpeoenenue 6epOSMHOCMU
129. Onvlm ¢ pagHo8o3MONCHLIMU 1 coObIMuUs U yMemb NPUMEHAMb €20 NpU peulenuy 3a0a4
ucxooamu. Knaccuuecxoe
onpeoeneHue epoImHOCmu
coobimus
130. Croorcenue gepossmnocmeii 1 3namv meopemy o cymme 08yX HECOBMECHHbIX
cobvimutl, cneocmeue uz Heé u meopemy o
8EPOSIMHOCMU CYMMbL 08YX NPOU3BOILHBIX COOLIMUI.
131. Buiyucnenue yenoe mesrcoy O0vscHAMb, KAK 8bIMUCIUMb Y20l MeNCOY 08YMs
132. NPAMBIMU U NAOCKOCTIAMU NPAMBIMU U Y20]1 MEHCOY NPAMOU U NIOCKOCMBIO C
HOMOWBIO CKATISIPHO20 NPOU3BEOCHUSI 8EKIOPOS.
133. Croorcenue gepossmrnocmei 1 Ymemv npumensmo meopemul o croxcenuu
8eposimHOCmell npu peuleHuu 3a0a4.
134. He3zasucumvie cobvimus. 1 Braoemwv nonsamuem nezagucumocmu 08yx coovbimuii.
135. Ymnoorwcenue éeposmuocmeii 1 Haxooums éeposmuocms coemecmnozo nacmynieHus
He3a8UCUMbIX COObIMUL NPU peuenuy 3a0ay.
136. Cmamucmuyeckas 1 3name onpedenenue OMHOCUMENbHOU YACTOMbl
8EpOSIMHOCTb CcoObIMUSL U CIMAMUCTUYECKOU 8ePOIMHOCHIU.
137. Ypaeuenue niockocmu Buvisooums ypasuenue niockocmu, npoxoosweti yepes
138. OAHHYI0 MOYKY, NEPNEeHOUKYIAPHO OAHHOMY BEKMOpP) .

3namo opmyny u ymems HaxX00UmMsv paccmosHue om
mouxu 00 niockocmu. IIpumensamo 3Hanus 0 6eKMoOpax

82




K PEUERUIO ceOMEMPUUECKUX 3a0au.

139. Cmamucmuueckas 1 Pewamv 3a0auu na naxoosicoenue cmamucmuueckotl
8EPOSIMHOCb 8EPOSIMHOCIL.
140. VYpox 0606wenus u 1
cucmemamu3ayuu 3HAHUL

141. Konmponvnas paboma Ne 8 1

142. AHnanuz KOHMpoaALbHOU pabomoi 1

143. [[enmpanvras cummempus. Ymemo 0b6vacuams, umo maxoe omoopasicenue

Ocesas cummempus. NPOCMpAHCmMBa Ha cebsl U 8 KaKOM Cllyyae OHO
144. 3epKMbHaﬂ CUMMEMPUSL. HA3b16AENCA OBUNCEHUEM npocmpancmed. ObvscHamb,
Ilapannenvhoiii nepenoc. umo makoe YeHmpaibHaAsi CUMMEMpPUsl, 0Cesas
cumMmempusl, 3epKanlbHas CUMMEmMpPUs U NapanilelbHbli
neperoc. O60CcHO8bIBAMb, UMO 3MU OMOOPACEHUS
NPOCMPAHCMBa Ha cebsl ABNAIOMCS OBUNCEHUSMU.
VII. CTATUCTUKA 10

145. Cryuaiinvie genudunbl 1 3uamv nouwamue cayuarHoU 6eIUYUHBI, NPEOCMABIAMb

146. 1 pacnpeodenenue  3HaueHUuli  OUCKPEMHOU  CAYUAUHOU
BEUUUHDL 8 suoe YacmomHoli maoauysl.
IIpeocmasnsame pacnpeoenenue 3HaueHuli Henpepvi8HoL
CAYYAUHOU BeIUYUHbL 8 GUOE YACMOMHOU MAadbIUuysbl U
eucmozpammel.  3Hamo NnoHAmMUe  2eHepaIbHOU
COBOKYNHOCMU U B8bIOOPKU, OEMOHCMPAYUsL NPUMEPO8
penpezenmamueHbiX  8b100POK  3HAYEHUL  CYHYAUHOU
8eUYUNBI

147. Llenmpanvnvie menoenyuu 1 3name  ocHo6mble yeHmpanbHble MeHOeHYUU: Mooy,

148. 1 Mmeouany, cpeonee. Ymemv HAXOOUMb YEHMPAIbHbIE
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meHOeHYyUU Y4eOHbIX 8blOOPOK.

149. IIpeobpazosanue noooous 1 |Obwvacuams, umo maxoe yenmpanivHoe nooooue
(comomemust) u npeodbpazoearue n0O0OUs, KAx ¢
NOMOWbI0 NPeodPaA308anusi NOOOOUS 6600UMCSL
NOHAMUE NOOOOHBIX ucyp 6 Npocmpancmae,
NPUMEHSAMb OBUNCEHUS U NPeobpa308aHUsL NOO0OUSL NPU
pewenuu ceomempuyecKux 3a0au.
150. Konmponvnas paboma Ne 9 1
151. Mepuwi pazbpoca 1 Hmemo npedcmasieHue 0 Mamemamudeckom
152. 1 odicudanuu. Boluucisme mamemamuueckoe odxcudanue
153. 1 CYUAUHOU BEIUYUHBI C KOHEYHbIM YUCIOM 3HAYEHUI.
3name ocHosHble Mepbl pazdbpoca 3HAYeHUU CYYAtHOU
BEIUYUHBI:  PA3MAX, OMKIOHEHUe Om  CpeoHe2o,
oucnepcuro. Haxooums wmepwvr pazopoca cnyuaiinou
BEUYUUHBL C HEOOLUUM YUCTOM PA3TUYHBIX €€ 3HAYEHUI
154. Ypok 0bobwenus u 1
cucmemMamuzayuy 3HAHU
3AKJIIOYUTEJIBHOE 18
INOBTOPEHUE
IFEOMETPUMU ITPU
MHNOATI'OTOBKE K
UTOrOBOM
ATTECTAIIMHA ITO
MATEMATHKE.
155. |(19.03 Pewenue 3a0ay no meme: 1 Ymemo pewwamo 3a0anus muna 8 uz J[EMO EI'D
156. |20.03 «ununop, eco snemenmul. 1 |(mpogunsnoiii yposens) o yununopax. Braoemw

[1nowaows nosepxrocmu
YUTUHOPA Y

npuémamu pewtenusi 3a0ay Ha OOKA3AMeNbLCmeo U
sviuucaenue muna 14 usz JJEMO EI'D o yununopax.
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157. |23.03 Koumponvnas paboma Nel() 1
158. |24.03 Ananuz KoHmponvHou pabomol 1
VIII. 3AKIIOYUTEJIBHOE 30
INOBTOPEHUE KYPCA AJITEGPBI N
HAYAJI AHAJIU3A ITPU MIOATI'OTOBKE K
HUTOTOBOM ATTECTAIIMH ITO
MATEMATHUKE
159. Pewenue npocmetiwux Ymemo pewamos npocmeiiwue nepasencmaa .
JIUHEUIHBLX, K8AOPAMHDBIX,
UPPAYUOHATILHBIX,
NOKA3AMeNbHbIX U
J102apuUpMULecKux HepaseHcma
160. Pewenue nepasencma 1 Braoemv npuémamu pewenus 3a0ay muna 15 usz JEMO
HOBbIUEHHO20 YDOBHS ETD npu pewenuu k6a0pammwvix, nOKaA3amenbHuIX U
CLOACHOCMU (KBAOPAMHDIX, Nl02apupmMuyecKux Hepagencme, a mak JHce cucmem
NOKA3AMeNbHbIX, HepPaseHCcma.
UPPAYUOHATILHBIX,
loeapugmuyeckux)
161. Pewenue 3a0ay no meme: Ymemo pewamo 3a0anus muna 8 uz J[EMO EI'D
162. «Komnyc, eco snemenmeul. (npoghunvusiii ypogens) o KoHycax. Brademwv npuémamu
[1nowaos nosepxnocmu pewenus 3a0ay Ha 00KA3AMeENbCMBO U GbIYUCTEHUE
KOHYCa» muna 14 uz JEMO EI'D o xonycax.
163. Pewenue nepasencma 1 Braoemwv npuémamu pewenus 3aday muna 15 uz JEMO
NOBbIUEHHO20 YPOBHS ET'D npu pewenuu k6a0pammwvix, NOKA3AMENbHbIX U
CLOACHOCMU (KBAOPAMHDIX, N102apupMuyecKux HepageHcme, a MmaKkice Cucmem
NOKA3AMeNbHbIX, HepaseHCcma.
UPPAYUOHATILHBIX,
102apu@dmuieckux)
164. Pewenue cucmem nepasencme 1
NOBBIUEHHO20 YDOBHS
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cnodcHocmu (K8aopamHbix,

NOKA3amebHblX,
UPPAYUOHATILHDBIX,
10capugmuueckux)
165. Yumams epaghuxu Ymemo pewamo 3a0anus muna 2 uz J[EMO EI3,
3aeucumocmeti, BbINOIHAMb 3A0AHUS HA YMeHUe 2PadUKos
UHmMepnpemuposams 3asucumocmell.
unghopmayuio,
npeocmasieHHyI0 Ha HUX,
oenams 6b1800bl
166. Unmepnpemuposamuo Ymemo pewamo 3a0anus muna 2 uz J[EMO EI3,
ungopmayuro, 8bINOIHAMb 3A0AHUS HA YMeHUe OUASPAMM.
npeocmasieHHyI0 Ha
ouazpammax u 0eiams 8bl800bl
167. Pewenue 3a0ay no meme: Ymemo pewamo 3a0anus muna 8 uz J[EMO EI'D
168. «Cepepa u wap, ux (npoghunvuwiii yposens) o cgpepax u wapax. Brademuw
anemenmol. Ilnowaos chepoi npuémamu peuieHus 3a0ay Ha 00KA3amelbCmeo U
u 06vém wapay sviuucnenue muna 14 us JJEMO EI'D o cgpepax u
wapax.
169. [ 'eomempuueckuii u Ymemo pewams 3a0anus muna 7 uz J[EMO EI'3,
170. Qusuneckutl cmulci 8bINOIHAMb 3a0aHus Ha memy: «IIpouzsoonas, eé
171. NpPOU3800HO 2eomempudeckull U QuzudecKull CMulCL.
IIpumenenue npouz8o0HOU K
uccne008anuto QyHKyul.
172. Konmponvnas paboma Nel 1, Konmponvnas paboma Nel |,
173. cocmoawas u3 3a0aHull cocmoawas u3 3a0aHull
1,2,5,7,8,9,10, 11, 12, 13, 14 u 1,2,5,7,8,9,10, 11, 12,13, 14
15 uls
174. Ananuz KOHMpoaLHOU
[pabomot
175. Ananuz KonmponvHou pabomol
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176. Pewenue 3a0au na dsusicenue, Ymemo pewamo 3a0anusa muna 1 u 11 uz [EMO EI'D
coBMecmHoe 08UdICeHuUe. (npoghunvrwill yposers) Ha O8UICEHUE U

177. Pewenue 3a0au nHa 0sudicenue. Npou3800UMENbHOCMb
|/ [suoicerue npomsicennbIX
men. [[sudicenue no ooe.

Cpeonsisi ckopocmeo.

178. 3aoauu na
npoU3800UMENTbHOCHb

179. Pewenue 3a0ay Ha memy Ymemo pewamo 3a0anus muna 8 uz J[EMO EI'D

180. «IInowaow nosepxnocmu (npoghunbhbill yposeHs) 0 NOBEPXHOCMAX U 00bEMAX

npuzmvl. O6vbEM npU3MbL. » npu3Mbl

181. Pewenue 3a0au na memy: Ymemo pewamo 3a0anus muna 4 uz J[EMO EI'D na

182. «llonsimue seposmuocmu. npUMeHeHUe Memo008 GbIYUCIEHUS 6ePOSMHOCTIU
IIpakmuueckue 3a0auu Ha cobvimuti
BbIUUCTICHUE 8ePOSIMHOCIEIL.

[Ipocmeriwue npasuna u
Gopmynvl ebiuuceHUe
8EPOSAMHOCIEU»

183. Pewenue 3a0ay Ha npoyenmuol Ymemo pewamo 3a0anus muna 1, 11 uz JJEMO EI'D

184. C IKOHOMUYECKUM (npoghunvuslll yposens) Ha npoyenmol. Biadems
cooepocanuem NPUEMamMu peuteHus 3a0ay ¢ IKOHOMUYECKUM

cooepacarnuem muna 17 uz JJIEMO EID.

185. Pewenue 3a0ay Ha memy Ymemo pewamo 3a0anus muna 8 uz J[EMO EI'D

«06véM YunuHopa u Kowyca» (npoghunvhsiil yposers) 06 00bEMAX YUTUHOPA U
KOHyCA.

186. Pewenue 3a0au na npoyenmot Ymemo pewamo 3a0anus muna 1, 11 uz JJEMO EI'D
€ 9KOHOMUYECKUM (npoghunvuwili yposensv) Ha npoyenmsl. Bradems
cooepacanuem npUEMamu peuteHus 3a0ay ¢ IKOHOMUYECKUM

cooepoicanuem muna 17 uz J[EMO EID.

187. Memoowi pewenus 3a0au ¢ Ymems pewwams 3a0anus muna 5 uz JEMO EI'D

188. napamempamu (npoghunvublll yposeHs) Ha peutenue YPagHeHUil.
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1809. (ananumuyeckuti, Braoemwv npuémamu pewenus 3a0ay c napamempamu
epaghuueckuii). Ypasnenus: muna 3a0anuil 18 uz JJ[EMO EI'D nypasnenus,
KeaopamHule, cooepoicawyue napamempbi.
UppayuoHaibHule,
nokaszamenvHule,
nocapugmuyeckue,
MPUSOHOMEMPUYECKUE.
190. Pewenue 3a0ay Ha memy Ymems pewwams 3a0anus muna 6 u 8 uz JEMO EI'D
191. «Hzmenenue niowaou u (npoghunbhblll yposens) 006 usMeHeHue niouwaou u
00véma qbueyf? bl npu 00véMa Puzypvl npu usMeHenuu eé pazmepos
U3MeHeHUU eé pazmepos.»
192. Memoowl pewenus 3adau ¢ Brademv npuémamu pewenus 3a0ay ¢ napamempamu
193. napamempamu muna 3a0anuii 18 uz JJ[EMO EI'D nepasencmaa,
(ananumuyvecku, cooepaircawyue napamempbi.
epaghuueckuti). Hepasencmea:
Keaopamubvie, ,
nokaszameJvHule,
nocapughmuyeckue.
194, Pewenue 3a0ay Ha denumocmo. Braoemv npuémamu pewenus 3a0ay Ha oenumocmo
195. 3aoau ¢ yenouucienHvimu muna 3adanuti 19 uz JJEMO EI'D.
Heu368eCcmHuIMU.
196. Pewenue 3a0ay no Ymems pewwams 3a0anus muna 3 u 6 uz JEMO EI'D
197. NIAHUMEMPUY HA TNEMbL! (npodunvusiil yposens), 61ademsv NPUEMAMU peuleHsl

«['eomempus na kiemuamou
oymaeey, « Tpeyeonvhuky,
«llapannenoecpammy,
«IIpsmoyzonvrux, xeaopam,
ipomby, « Tpaneyusy,
«OKDYACHOCMb U KPY2Y,
«Bnucarnnwvie u onucantvle

OKDYAICHOCTNU. »

3a0ay Ha 0OKA3amMenbCmeo U gvluucienue muna 16 uz
/IEMO EI'D o napannenenuneoax, Kyoe.
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198. Pewenue 3a0au pazHvlx munos 1 Ymemo pewwams 3a0anun 1, 2, 3,4, 5, 6, 7, 8, 9, 10, 11,
199. 1 12, 6nademv npuémamu pewenuti 3aoanuii 13, 14, 15,
200. 1 16,17, 18u 19
201, Umozcoeas konmponvras 1  |Umoecosas konmponvHas
202. [paboma, cocmaenennasn uz [paboma, cocmasnennas uz 1

3a0anuu muna 1, 2, 3, 4, 5, 6, 3a0anuu muna 1, 2, 3, 4, 5, 6,

7,89 10, 11,12,13, 14, 15u 7,8,9,10, 11, 12, 13, 14, 15

16 ulé6
203. Ananuz KOHMpoabHOU 1

[pabomuol

204, [loosedenue umozos. 1
204 yaca 136 u 68 u
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Jlurepartypa

Amuwmos I1.A., Konsrun F0.M., Tkauésa M.B., [llabyaun M.W. u ap. MaTtemaruka: anredpa
Y Hayaja MaTeMaTH4eCKOTOo aHajimn3a, reoMeTpus. AireOpa M Havajga MaTeMaTUYeCKOTrO

ananu3a. YueOnuk. 10-11 kimaccel. ba3zoBslii u yrioyoiennsiii yposau / — M.: TIpocBerienue,
2018.

[Ma6ynun M.U., Tkauépa M.B.,d&noposa H.E. u ap. Anrebpa u Hadaga MaTeMaTHYECKOTO
ananu3a. Jlumaktudeckue Mmarepuansl. 10 kimacce. YTiyOn€éHHBINA ypOBEHbB.

TkauéBa M.B., ®&mopoBa H.E. Anre6pa u Hauvajza MaTeMaTHYeCKOro aHaJIM3a.
Tematuueckue Tectol. 10 knacc. ba3oBblil ¥ yriryOnEHHBIA YPOBEHbD.

®dEénopoa H.E., Tkauésa M.B., Anrebpa W Hayaja MaTeMaTHYECKOTO aHaIM3a.
Metoauueckue pekomenaauuu. 10 knacc.

abynun M.U., TkauéBa M.B.,®dénoposa H.E. u ap. Anrebpa u Hayana MaTeMaTHYECKOTO
aHanu3za. Jlunakruueckue marepuansl. 11 kiacc. YriayOn€HHbIN ypoBEHb.

TkauéBa M.B., AnreOpa W Havaja MaTeMaTHYECKOTO aHayiM3a. TeMarhdeckue TecThl. 10
kJ1acc. ba3oBbliii U yriryOJIEHHBIN ypPOBEHb.

®dEénopoa H.E., TkauéBa M.B., AnreOpa u Hayaja MaTeMaTHYECKOTO aHaIM3a.
Metoauueckue pekomenaauuu. 11 kmace.

JI.C. ArtanacsH, B.®. byry3os, C.b. Konomues u nap. Martemaruka: anrebpa M Hayaia
MaTeMaTHUYecKoro axanusza, reomerpus. ['eomerpusa. 10-11 xmacesl. (ba3oBbiii u
yriryosneHHbiit ypoun) /. — M.: TIpocsemenue, 2018.

I'mazkoB 1O0.A., FOnuna WN.M. T'eomerpus. PabGouas terpans. 11 kmacc. ba3oBblii u
pO(UIBHBIN YPOBHHU.

I'nazkoB FO.A., FOmuna W.HU., Byry3oB B.®. I'eomerpusa. Pabouas terpamp. 10 kimacc.
ba3oBblit 1 MPOPUIBHBIN YPOBHHU.

3uB B.I'. 'eomerpus. dunaktuueckue marepuansl. 10 kmacc. ba3oBblif u mpoduibHbII
YPOBHH.

3uB B.I. I'eomerpus. [dunaktuueckue Mmatepuansl. 11 kmacc. ba3oBblif n mpo¢uibHbINH
YPOBHH.

JIutBunenko B.H., baryruna O.A. I'eomerpust. ['otoBumcs xk EI'D. 10 knacc.

JlutBunenko B.H., batyruna O.A. I'eometpus. 'otoBumes k EI'D. 11 knace.

Caaxsan C.M., byry3oB B.®. U3yuenne reomerpun B 10-11 kmaccax.

BypmuctpoBa T.A. Anrebpa u Havajna mareMaTH4yeckoro aHanu3a. COOpPHHMK MPUMEPHBIX
pabouux mporpamm. 10-11 kiaccel: yueb. mocobue i 00meoOpa3oBaT. OpraHM3alMi:
0a30BbIii U Yray0Jl. ypOBHHU.

Bypmuctposa T.A. I'eomerpus. CO0pHUK mpuUMEpHBIX pabounx mporpamm. 10-11 kmaccsr:
yueb. mocobue 1 o01ieobpa3zoBar. opraHu3aiuii: 6a3oBbIif U yriy0i1. ypOBHH.

Smenko M.B., lllecrakos C.A. S caam EI'D! Kypc camonoarorosku. TexHonorus pemeHus
3amaHuil. YueOHoe mocobue nis oOueoOpa3oBaTenbHbIX opranuzauuid. [IpoduibHblii
ypoBeHb. B Tpéx wacTsax: «Anrebpay, «Anrebpa u Hadayia aHamu3a» u «l eomeTpus».
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