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1. HIOACHUTEJIBHAS 3AITMCKA

[IpumepHass pabodas mporpamma mo ydeOHOMy mpenmery «MartemaTtnka» 0a30BOTO
ypoBHs i oOywatomuxcs 10 —11 kmaccoB paspaborana Ha ocHoBe DenepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CpeaHero odmiero oOpa3oBaHus, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TpeOOBaHWM, MPEAbIBISIEMbIX K MaTeMaTHUYeCKOMY OOpa3oBaHMIO, U
TpaguIMii poccUiickoro oOpa3oBanus. Peamm3anusi mporpamMMbl 00eCIICUMBAET OBJIAJCHHE
KIIFIOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOpPa3BUTHUA U HCEIIPCPLIBHOT'O
o0pa3oBaHusi, IEIOCTHOCTh OOLIEKYIBTYPHOTO, JIMYHOCTHOTO ¥ TO3HABATEIBHOTO Pa3BUTHA
JUYHOCTH 00YyJarOIUXCsl.

B paGoueit mnporpamme yuTeHsl wuaen U mnojoxkeHus «KoHmenmmuu —pa3BUTHS
MaremaTHueckoro obpazoBaHusi B Poccuiickoii @enepanun». B cooTBeTcTBUM ¢ Ha3BaHUEM
KOHIICIIITUHU, MAaTEMaTHYECKOC 06pa301aalme JAOJDKHO, B YaCTHOCTHU, MNPEAOCTABIIATH KaXKIOMY
00ydJaroIemMycsi BO3MOXKHOCTh JOCTIDKEHHSI YPOBHSI MaTeMaTHUYECKUX 3HAHUN, HEOOXOIMMOTO
JUTSl JaJIbHEHWINe yCrenrHoi u3Hu B oOmectBe. VIMeHHO Ha pellleHrue 2TOW 3a/ayu HallelieHa
npuMepHasi pabouasi mporpaMmMa 6a3oBOro ypoBHSI.

B osnoxy umudpoBoit Tpancpopmanuu Bcex chep UEIOBEYECKOW AESITeTbHOCTU
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe3 0a30BOM MaTeMaTHYECKOU
IIOATOTOBKH. VYike B IMIKOJIE MaTeMaTHKa CIIY)KHUT OIIOPHBIM MMPEAMETOM JJIA U3YUYCHUSA CMEXKHBIX
JUCIHUIIIIMH, 4 B JXU3HH II0CJIC IIKOJIbI peaHBHOﬁ HGO6XOJII/IMOCTI)IO CTAaHOBUTCA HCHIPCPBIBHOC
o0OpaszoBaHue, 9TO TpeOyeT MOTHOIIEHHONW 0a30BOM 00meo0pa3oBaTeIbHON MOATOTOBKU, B TOM
yluclie YU MaTreMaTH4yeckoil. DTo 0OYCIOBIEHO TeM, YTO B HAlld JHU pacTéT 4YHUCIO
CHEIHAbHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHEM MaTeMaTUKh: U B cdepe
SKOHOMMKH, U B OM3HECE, U B TEXHOJOTMYECKHX OONACTAX, U JaKe B T'yMaHUTApHBIX cepax.
Takum o6pazoM, Kpyr oOyuaromuxcs, A7 KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM
MPEeIMETOM, CYIIECTBEHHO pacIIUpseTCsl.

[IpakTuyeckasi MOJE3HOCTh MAaTEMAaTUKKU OOYCIIOBJIEHA TeM, YTO €€ MPEeIMETOM SBISIOTCS
(dbyHIaMeHTaJIbHbIE CTPYKTYpPBI HAIllET0 MHUpA: MPOCTPAHCTBEHHbIE (POPMBI U KOJUUYECTBEHHBIC
OTHONICHHSI OT MPOCTEHUIINX, YCBAaHMBAaEMbIX B HEMOCPEACTBEHHOM OIMbBITE, A0 JOCTATOYHO
CIIOXHBIX, HEOOXOAUMBIX JJISl PAa3BUTHUS HAYYHBIX U TEXHOJOTMYECKUX HJeH. be3 KOHKpEeTHbIX
MaTeMaTHYeCKUX 3HAHUW 3aTPYyAHEHO MOHUMAaHHE MPUHIUIIOB YCTPOWCTBA M HCHOJIB30BaHUS
COBPEMEHHOM TEXHHKH, BOCIPHUSATHE M HHTEpIpeTalus pa3HooOpa3HOl COUUaIbHOM,
HKOHOMMYECKOM, monuTHueckoi nHpopmanuu, ManodhdeKTuBHa MOBCEIHEBHASA MPAKTUYECKAs
JesTeNbHOCTh. KaXXIoMy dYenoBeKy B CBOEH JKHM3HM NPUXOIUTCS BBIMOJIHATH JIOCTATOYHO
CIIOXKHBIE PACUYEThl U COCTABJISTH HECIIOKHBIE AITOPUTMBI, HAXOJAUTh HYKHbIE (DOPMYNIBI H
MPUMEHSTH UX, BIAJETh MPAKTUYECKUMH MPUEMAMH T€OMETPHUECKUX U3MEPEHU U TOCTPOCHUH,
YUTaTh HMH(OPMALIMIO, TPEICTaBICHHYI0 B BUIY TaONull, AMarpaMMm U TpaduKOB, KUTHb B
YCIOBUSAX HEONPEEIEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4aiHbIX COOBITHIA.

O,Z[HOBpeMeHHO C PpaclHIMpCHUCM C(bep MNPUMCHCHUA MATEMATUKU B COBPEMCHHOM
O6H_IGCTBC BCE 0oJiee BaXKHBIM CTAHOBHUTCS MaTEMaTUUECKUI CTHIIb MBIIIJICHHA, HpOHBJ’IHIOH_II/II\/’IC}I
B OHpC,Z[CJ'IéHHBIX YMCTBCHHBIX HAaBBbIKAX. B npouecce N3y4CHUA MAaTEMATUKH B apCCHAJL HpI/IéMOB
1 MCTOAOB MBIINUICHUSA YCJIOBCKA €CCTCCTBCHHBIM 06pa30M BKIIFOUAIOTCA MHAYKLIUA U OCAYKIUA,
O606H_ICHI/IC U KOHKpCTHU3aluA, aHalu3 U CHHTC3, KHaCCH(bHKaHHH n CcucreMarusanusi,
aGCTpaFI/IpOBaHI/IC u a”ajgorus. OOBEKTbI MaTeMaTUYCCKHUX YMO3aKqueHHﬁ, npaBujia HX
KOHCTPYUPOBAHUA PACKPBIBAIOT MCXAaHU3M JIOTHYCCKUX HOCTpOCHHﬁ, CHOCO6CTBY[OT BBIpa6OTKC
YMCHUA (I)OpMyJ'IHpOBaTB, 000CHOBBIBATh U JAOKa3bIBaATh CYXIACHHA, TCM CaMbIM pPA3BHUBAIOT
JJOTHYCCKOC MBIIIJIICHUEC. Benymaﬂ POJIb NPUHATIICIKUT MATCMATUKC B (I)OpMI/IpOBaHI/II/I
aHFOpHTMquCKOﬁ KOMIIOHCHTBI MBIIIJICHUA W BOCIIMTAHHUH yMeHI/Iﬁ JIeNCTBOBATh MO 3aJaHHEIM
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QIropuTMaM, COBEPLICHCTBOBATh M3BECTHBIE M KOHCTPYMPOBATh HOBBIE. B mpouecce peleHus
3aJjad — OCHOBHOW y4eOHOW JeATeNbHOCTH Ha YypOKaxX MaTeMaTHKH — pPa3BUBAIOTCA
TBOPYECKAs U IIPUKIIAHAS CTOPOHBI MBIIIUICHHUS.

OOyuenne wmaremMaTHKe JaéT BO3MOXHOCTh pa3BUBATh y Y4YalIMXCS TOYHYIO,
paloHaIbHYI0 U UHPOPMATUBHYIO peUb, yMEHUE OTOMpPATh Hanbosiee NOIXOSAIINE S3bIKOBBIE,
CUMBOJIMYECKUE, TpaUuecKue CpeACcTBa Uil BBIPAKEHUS CYXKICHMM M HarJIAJHOTO HX
IIPEACTABIICHMUS.

Heo0xoauMbIM KOMIOHEHTOM O0IIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHHH SIBIISETCS
oO11ee 3HAKOMCTBO C METOJAMH IO3HAHUS JEHCTBUTEIHHOCTH, TPEACTABICHUE O MpPEaMETe U
METO/IE MaTeMaTUKHU, €r0 OTIWYMS OT METOJOB E€CTECTBEHHBIX M T'yMaHHUTapHBIX HaykK, 00
OCOOEHHOCTSIX MPUMEHEHHS] MaTeEMaTUKU Ul PEIIeHUs HAyYHBIX M NPUKIAAHBIX 3a4a4. Takum
o0pa3oM, MaTemaTHyeckoe 00pa3oBaHNe BHOCUT CBOM BKJIaJ B (POpMHUPOBaHUE OOIIEH KyIbTYpHI
YeJI0BEKA.

N3ydyenne MareMaTuku CrHOCOOCTBYET  OCTETUYECKOMY  BOCHUTAHUIO  YEJIOBEKa,
IIOHUMAaHHUIO  KPAacoTbl W  M3AIIECTBA MATEMaTUYECKUX  PACCYKIECHHUW, BOCIPHUITHIO
reoOMeTpPUUECKUX OpPM, YCBOCHHIO HJIEU CUMMETPHUH.

HopMaTuBHBIE, KOHLENTYAJIbHbIC 1 HHbIE OCHOBBI /JJIsl pa3padoTKu padoyeil MPpoOrpaMmal
yueOHOro npeamMera, Kypca:

®enepanpubiii 3ak0H PO ot 29.12.2012 Ne 273-®3 «O06 o6pa3oBanun B Poccuiickoit
denepanuny» (C IBMEHEHUSIMU U JIOTIOJTHCHHUSIMH ) ;

[Tpuka3z Muno6pazoanus P® ot 17.05.2012 Ne 413 «O06 yrBepxaeHuu (heaeparbHOTO
rOCyJapCTBEHHOTO 00pa30BaTENILHOIO CTaHAapTa CpeAaHero oomero oOpa3oBaHus» (c
W3MEHEHHSIMU U JIOTIOJTHEHHSIMH );

[Ipukaz MunnpocBenienus Poccum ot 23.11.2022 Ne 1014 «OO0 yTBepKICHHUH
(benepanbHON 00pa30BaTENbHOM MPOrpaMMbI CPEHEr0 00IIero 00pa3oBaHUsY;

[IpumepHass ocHOBHasi oOpa3oBareibHas MpOTpaMMa CpeaHero oOmiero oOpa3oBaHUs,
onoOpeHHol pemeHueM denepanbHOTO0 y4eOHO-METOIMUYECKOTO OOBEAMHEHUS MO O0IEeMYy
oOpazoBanuto (mpotokou ot 28 utong 2016 r. Ne 2/16-3);

[Ipukaz MunnpocBemenuss P® ot 11 nmekabps 2020 roma Ne 712 «O BHeceHHH
W3MEHEHUII B HEKOTOphle (QenepalbHble TOCYIapCTBEHHBIE 00pa3oBaTebHbIC CTaHAAPTHI
o01m1ero o6pa3oBaHus IO BOMPOCAM BOCIUTAHUS 00yUaIOIUXCSI»;

ITpuka3 MunnpocsemeHussP® ot 15.03.2021 Ne 115 «O6 yrBepxnaenun Ilopsaka
OpraHu3allii ¥  OCYUIECTBICHMS  OOpa3oBaTeIbHOM  JIEATENbHOCTH 10  OCHOBHBIM
o0mieo0pa3oBaTebHBIM MIPOrpaMMaM — 00pa3oBaTeIbHBIM MPOrpaMMaM HadajbHOIO OOIIero,
OCHOBHOTO 00111eT0 U cpeaHero obmero oopazoBanus (pex. oT 07.10.2022);

IlocTanoBnenue I'maBHOro rocynapcTBEHHOro caHuTapHoro Bpada oT 28.09.20 Ne 28
«O6 yrBepxknennn canutapHbix npasuil CII 2.4.3648-20 «CaHUTapHO-3MHIEMHOIOTUYECKHUE
TpeOOBaHUS K OpraHU3alMM BOCHHUTAHUS M OOy4YeHMs, OTHAbIXa M O3JOPOBJICHUS JAeTeH u
MOJIOJIEIKI Y,



[Tpuka3 Munnpocsemienust PO ot 06.09.2022 roma Ne804 «OO0 yTBep»ACHUU TEpEUHS
cpeactB oOy4yeHHMS W BOCIUTAHMSA, COOTBETCTBYIOIIMX COBPEMEHHBIM YCIOBHUSIM OOydeHUS,
HEOOXOJMMBIX IPH OCHAIIEHUH OO0IIe00pa30BaTEIbHBIX OPraHU3alMii B LEISIX peau3aliu
MEpPONPUATUH  TOCYHapCTBeHHOM  mporpammbl  Poccuiickoit  ®Depepanum  «Pa3Burue
oOpa3oBaHUs», HANIPABICHHBIX HA COACWCTBHE CO3/IaHUIO (Co3daHMe) B CyObekTax Poccuiickoii
@enepanii  HOBBIX  (JOMOJHUTEIBHBIX) MECT B 00mE00pa30BaTEIbHBIX OPraHH3aLUsX,
MOJIEPHU3ALUI0 HWHPPACTPYKTYpbl 0O0IIero oOpa3oBaHWs, MIKOJBHBIX CHUCTEM OOpa3oBaHWA,
KpuTtepueB ero (QopmupoBaHMs H  TpeOOBaHWUH K (YHKIMOHAIBHOMY OCHAIICHUIO
0011e00pa30BaTENbHBIX OPraHU3aIHH, a TAKXKE OTPEICIICHUH HOPMAaTHBA CTOMMOCTH OCHAIICHUS
OJIHOTO MecTa 00yyarolerocs yka3aHHbIMU CPEICTBAMU O0yUEHUSI U BOCIIUTAHUS»;

Konuenuus pa3BuTus MaremaTuueckoro ooOpazoBanusi B Poccuiickont ®enepauuu
(yrBepxknena 24.12.2013 r. pacnopsxkenuem IlpasutenbctBa Poccniickoit deneparun Ne 2506-

p);

[Ipumepnass pabouass mporpamma cpeaHero ooOmero oOpazoBaHusi «MaTemaTuka»
(6a30BBII ypOBEHB)OJ00pEHA pemieHneM (enepabHOTO0 Yy4eOHO-METOIUYECKOTO OOBEAMHEHUS
o o6memyoOpa3oBaHnto MHCTUTYyTa CTpaTeTUH Pa3BUTHs 00Opa30BaHHS, POCCUHCKON aKaleMHUH
obpazoBanwusi, mpoTokos 7/22 ot 29.09.2022r.;

VYcraB YHHUBEpCUTETA, TOKAIBHBIE aKThl Y HUBEPCUTETA.

[Iporpamma HacTosIero ydeOHOTO TMpeaMera pa3paboTaHa Ha OCHOBE NPUMEpPHON
pabouell mporpamMMbl CpeIHEro 00IIero o0pa3oBaHus MO ydeOHOMY TpeaMery «MaTemaThka»
(6a30BBII  ypOBEHB) IS  OOpa30BATENbHBIX  YUPSKICHHH, PpEATU3YIOINIMX OCHOBHBIE
00pasoBareabHbIC MPOTPAMMBI CPETHEr0 00Iero 00pa30BaHMsL.

[Iporpamma  HacTosiero yd4eOHOTO  TpeAMETa  peaju3yeTcs MpH  TTOMOIIH/C
WCIIOIB30BAaHUEM CIIEIYIONTUX YICOHO-METOAMYECKUX Pa3padoTOK (KOMILIEKCOB):

1. Mamemamuxa. Aneebpa u Hauwara mamemamuueckoeo anaruza. 10-11 xnaccol:
yueb.0n100weoopazosam. opeanuzayuil. 6azoewviii u yeayonenuwvil ypoeuu / [I11. A. Anumos, IO.
M. Konseun, M. B. Txauesa u dp.]. - 3-e uz0. — M.: Ilpoceewenue, 2019.

2. Mamemamuka. I'eomempus. 10-11 xnaccol: yueb. 011 0dweobpas. opeaHuzayuii.
bazoewiii u yenyoneunsiti yposuu / [JI. C. Amanacan, B. @. Bymyzos, C. b. Kaoomyeg u op] -21-e
uz0. — M.: IIpoceewenue, 2019 (MI'Y-wxkone).

O01mas xapakTepucTHKA y4e0HOro npeaMera

Henn u 3agayum M3ydYeHHd [IpuoputeTHpiMu 1enIMH 00y4eHUs mMatematuke B 10—
Y4eOHOro nmpeamera, Kypca 11 xmaccax Ha 6a30BOM YPOBHE SIBIISFOTCS:

e (opmupoBaHue IEHTPATbHBIX MaTeMAaTHYECKUX
NOHATUH (YUCIIO, BETMYMHA, TeOMeTpudeckas (urypa,
NIepEMCHHaA, BEPOSITHOCTD, byHKIHUA),
o0ecreunBaromux MIPEEMCTBEHHOCTb u
NEPCICKTUBHOCTh ~ MaTEMAaTUYECKOrO  0Opa3oBaHHS
oOyJaronuxcs;

® [0JIBEJICHUE YYalIUXCS Ha JIOCTYITHOM JIJISl HUX YPOBHE
K  OCO3HAaHMIO  B3aUMOCBS3M  MAaTeMaTUKA U
OKpPYKAIOIIEero MHUpPa, NOHUMAaHHWE MAaTEeMaTUKH Kak
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4acTH O0IIEH KyabTyphl YEIIOBEUECTBA;

® Dpa3BUTHE WHTEJUIEKTYyaIbHbIX u TBOPYECKUX
CIIOCOOHOCTEH y4dalmxcs, IM03HABaTEILHOM
aKTHUBHOCTH, HCCIIEA0BATEIBCKUX YMEHUH,
KPUTUYHOCTH MBIIUICHUS, WHTEpeca K HU3YYEHUIO
MaTeMaTHKHU;

e (QopmupoBaHue (QYHKIHOHATHHOH MaTEeMAaTUYCCKOM
TPaMOTHOCTH: YMEHHSI PACIO3HABAaTh MAaTEMaTHYECKUE
aCMeKThl B PpEaJbHBIX JKU3HEHHBIX CHUTYalUsAX M MPH
W3YYCHUU JPYTUX YYEOHBIX TPEIMETOB, IMPOSBICHUS
3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, (opMyIIMpoBaTh UX
Ha S3BIKE MaTEMaTUKH M CO3JaBaTh MaTEMaTHUYSCKHE
MOJIETIM, TPUMEHATh OCBOEHHBIA MaTEMATHYECKUI
amnmapaTr s PelIeHUs MPaKTUKO-OPUEHTHUPOBAHHBIX
3a7a4, MHTEPIPETUPOBATh U OLIEHHBATH MOJYyYECHHBIE
pe3yJbTaThI.

OcCHOBHBIE JIMHUH COJEp’KaHHS Kypca MaTEeMaTHKH B
10—11xnaccax: «Yucma W BBIYHCICHUSN», «AyreOpay
(«Anrebpandeckue BBIPKEHUSY, «YpaBHECHHS u
HepaBeHCTBa»), «Havama  MaremMaTH4ecKoro  aHaIu3ay,
«l'eomerpus» («['eomerpuueckue GUrypsl U UX CBONCTBa»,
«3mMepeHne reoMeTpuyecKux BeIMUYUH»), «BeposTHOCTh H
CTaTUCTUKa». JlaHHBIE JHMHUHM Pa3BUBAIOTCS MapajlIeIbHO,
KakJiasgs B COOTBETCTBHUU C COOCTBEHHOM JIOTMKOM, OJHAKO HE
HE3aBHCHMO OJIHA OT JPYrol, a B TECHOM KOHTaKTe |
B3auMoecTBuu. Kpome »3Toro, mx oOBEOUHSET JIOTHYECKAS
COCTaBJISIONIAs, TPAIUIUOHHO TPUCYIIAss MaTeMaTUKE |
MTPOHM3BIBAIOIIAS BCE MaTeMaTHYECKHE KYPCBI n
coaepxarenbHbie uHIH. ChopmynupoBanHoe B DenepaibHOM
roCyJapCTBEHHOM 00pa30BaTebHOM CTaHIApTe CPEIHETO
obmero oOpa3oBaHus TpeOOBaHWE «BIAJACHUE METOJAAMH
JI0Ka3aTeNIbCTB, QJITOPUTMAMH  pEIIeHUs 3aJad; yMCHHE
dbopmyaupoBaTh  OMpENEICHHUS, aKCHOMBI H  TEOPEMBI,
NPUMEHATh WX, IMPOBOJMUTH JOKAa3aTeIbHBIC PACCYXICHHS B
XOJIe peuleHus 3ajJau» OTHOCUTCS KO BCeM Kypcam, a
(hopMHpOBaHKE JTOTUYECKUX YMEHHUI PacHpeeNsIeTcs Mo BceM
rojamM oOy4eHHs Ha YpOBHE CpEHEro 00IIero 00pa3oBaHusl.

Kypc «Anrebpa m Hayama MaTeMaTHYECKOTO aHAINU3a)»
SBJISIETCA OJHUM M3 HauOoJiee 3HAYUMBIX B TIporpamme
CTaplied IIKOJIbI, TIOCKOJIbKY, C OJHOM CTOpPOHBI, OH
obecreunBaeT MHCTPYMEHTAIbHYIO 0a3y s M3yueHHUs BCeX
€CTECTBEHHO-HAyYHbIX KypCOB, a C JpYrOd CTOPOHBI,
(hopMHpyeT JOTrHYeCcKOe U a0CTPAKTHOE MBIIUICHUE y4alllUuXCs
HA  YpOBHE, HEOOXOJAMMOM  JJIsi  OCBOGHHS  KypCOB
uH(GOPMATUKH, OOIIECTBO3HAHMS, HCTOPUH, CIIOBECHOCTH. B
pamkax JTAHHOTO Kypca yJanuecs OBJIAJICBAIOT
YHUBEPCAIbHBIM  SI3BIKOM COBPEMEHHOM HAyKH, KOTOpas
(hopMynupyeT CBOU JIOCTIKEHHUS B MaTeMaTH4eCKoi popme.

Kpr anrerLI KW Haydall MaTCMaTHYCCKOI'O aHallku3a
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3aKJIaJbIBAET OCHOBY Uil YCIIEIIHOIO OBJAJCHHUSA 3aKOHAMH
(U3HUKN, XUMUH, OUOJIOTHUH, IOHUMAaHHUS OCHOBHBIX TCHICHIIUI
SKOHOMUKH u 0OIIECTBEHHO JKU3HU, ITO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX U (HPOBBIX u
KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIb30BaTh UX B
MOBCEJIHEBHOM  W3HU. B TOXEe Bpems  OBJIaJCHUE
a0CTPaKTHBIMM ¥ JIOTHYECKH CTPOTUMU MaTEeMaTUYECKUMH

KOHCTPYKIUAMHA pasBUBacCT YMCHHC HaXO0UThb
3aKOHOMCPHOCTH, O6OCHOBI)IB3.TI) HCTUHHOCTb YTBCPKIACHUA,
UCII0JIb30BATh 00001meHne " KOHKPETH3AITHIO,

abcTparupoBaHue W aHAJIOTHIO, (OPMHUpPYET KpeaTuBHOE U
KPUTHYCCKOC MBIIIJIICHHUEC. B X0AC U3YUCHUA anre6pbl 1 Hayall
MaTeMaTU4ecKoro aHaju3a B CTapuield IIKOJIC ydJaIluecs
IMoJIy4aroT HOBBIA  OIIBIT pemicHrud MPUKIAJHBIX  3a1aa4,
CaMOCTOSITEIGHOTO TOCTPOSHHSI MaTeMaTHYeCKUX MOJIeNnen
peaNbHBIX CUTYallUd U UHTEPIIPETALUU [TOJTYYEHHBIX PELICHUN,
SHAKOMATCA C MPpUMECpAMU MATCMATHYCCKUX SaKOHOMepHOCTCﬁ
B IpUPONE, HAyKe U B HCKYCCTBE, C BBIIAIOIIUMHUC
MaTEMAaTHYCCKUMH OTKPBITUAMU U UX aBTOpaMH.

Kypc o6magaer  3HauuTenbHBIM  BOCHUTATEIbHBIM
MOTEHIIMAJIOM, KOTOPBIN peanu3yercs Kak uepe3 ydueOHbIN
Marepuain, CIOoCOOCTBYIOIMK  (OPMHUPOBAHUIO  HAYIHOTO
MHPOBO33pEHHUs, TaK MW dYepe3 crnenuduky  ydeOHOU
NeSITeNIbHOCTH, TpeOyromei CaMOCTOSITEIbHOCTH,
aKKYpaTHOCTH, MPOJIOJKUTEIFHON KOHIEHTPAlUd BHUMAHUS U
OTBETCTBEHHOCTH 3a MMOJTY4YECHHBIN pe3ysbTar.

B ocHoBe Merommku oOyueHus anreOpe W Hadaigam
MaTeMaTHYECKOTO aHAaJIKM3a JIKHUT JESITeITbHOCTHBIN TPUHIIMIT
00y4eHMS.

B CTPYKType  Kypca «Anrebpa W Hauana
MaTEeMaTHYECKOTO aHalIU3a» MOXKHO BBIJCIUTH CJIETYIOLINE

COACPKATCIBbHO-METO ANICCKUEC JIMHUU. «Ymucma n
BBIYMCIICHUA), «CDYHKI_[I/II/I u Fpa(bI/IKI/I», ((ypaBHeHI/IH n
HCPAaBCHCTBaA», «Hauana MaTEMaTHYCCKOI'O aHaJIn3a»,

«MHoOXecTBa W JIOTHKa». Bce OCHOBHBIE coOjep)KaTeabHO-
METOJMYECKUE JIMHUU HM3y4aroTCsl Ha MPOTSHDKEHUU JBYX JIET
oOyueHusi B cTapuieil IIKOJie, €CTECTBEHHO MAOMOJHSSA IpYyr
Ipyra ¥ TOCTENEHHO HACHINIAACh HOBBIMH TEeMaMU H
paznenamMu. MOXHO € YBEPEHHOCTBIO CKa3aTh, YTO JIAHHBII
KYpC SIBIIIETCSI UHTETPAaTUBHBIM, MOCKOJIbKY OOBEANHSET B cebe
COJICpKAHWE  HECKOJbKMX  MAaTEMaTUYECKUX  JAUCLUIUIMH:
anredpa, TPUTOHOMETPHUS, MAaTEMaTHYECKHH aHAIW3, TEOPHUs
MHOXkeECTB U Jip. [lo Mepe Toro kak yvamuecs: OBIaJeBalOT BCE
Oonee IIMPOKUM MaTEeMaTHUYECKUM ammaparoM, Yy HHX
MOCIIeZIOBaTEeIbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMATHYECKYI0 MOJENIb pEAJIbHOM CHUTYalHH,
NPUMEHSITh 3HaHUS, TIOJYYCHHBIE B Kypce «AnreOpa u Hadaia
MaTE€MaTUYECKOTO AaHallh3ay», JUIsl PELICHHUs] CAMOCTOSTEIbHO
chOpMyTUPOBAHHONW MaTeMAaTUYECKOW 3aJadl, a 3arTeM

8




WHTEPIPETUPOBATH ITOTYYCHHBIN pe3yibTart.

ConepxatenpHo-MeToAMuUecKass  JnuHUS  «Yucnma wu
BBIYUCIICHUSD 3aBepIIaeT ¢dbopmupoBanue HaBBIKOB
HUCIIOJIb30BaHUA I[ef/'ICTBI/ITeHBHBIX YHUCCII, KOTOPOC OBIJI0 HAYaTo
B OCHOBHOU MmikoJyie. B crapmeit mkosie ocoboe BHHMaHHE
yaensercss  (OPMUPOBAHUIO  MPOYHBIX  BBIYMCIUTEIBHBIX
HaABBIKOB, BKJJIIOYAKOIIIHWX B ce0s HCIIOJIL30BaHUE Pa3IINIHBIX
(dopM 3amucu JEHCTBUTEIBHOTO YHCIA, YMEHHE PAalMOHAIHHO
BBITIOJIHATH HGI;'ICTBPISI C HUMH, ACIATh MPUKUAKY, OLUCHHUBATH
pe3ynbTaT. OOyuaromuecs MoJIy4aloT HABBIKH MPUOIMKEHHBIX

BBIYHCIICHHI, BBITIOJTHECHUS JIeNCTBHI C quCIIaMH,
3alMCaHHBIMU B CTaHAApTHOM  (opme, HCIOIH30BAHMS
MaTeMaTHYECKUX KOHCTaHT, OILICHUBAHMUS YHCIIOBBIX
BBIPAKCHUM.

JIunna «YpaBHEHHMsI M HEPaBEHCTBA» pEaIU3yeTCsl Ha
MPOTSHKEHUHU BCEro 00y4eHMs B CTapIIel HIKOJIE, OCKOJIbKY B
KaKJIOM pasfelie IporpaMMbl  MPEIyCMOTPEHO pELIeHHE
COOTBETCTBYIOIIUX 3azad. VYyamuecs OBJIAJICBAIOT
Pa3sIMYHBIMHU  METOAAMU PCHICHUA LOCJIbIX, palMOHAIbHBIX,
HMppallMOHANIbHBIX, IMOKa3aTEeNbHbIX, JIOrapU(PMUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHUW, HEPAaBEHCTB M WX CHCTEM.
[TosiyueHHbIE yMEHHS UCHOJB3YIOTCS TpPU HCCIEI0BaHUU
GYHKIIUKA ¢ TTOMOINBIO TPOU3BOJAHON, PEIICHWH TPUKIATHBIX
3aJa4 M 3a7ad Ha HaxOXICHHE HauOOJBIIMX U HAaWMEHBIINX
3HaueHni  QyHkuuu. JlaHHas ~ comepKaTeNbHAsS — JIMHHS
BKJIIOYAeT B ce0si Takke (OPMUPOBAHUE YMEHUU BBIMIOJIHATH
pacy€Tel  TO dbopmynam, npeoOpa3oBaHusl  IICIBIX,
palMOHANILHBIX, HMPPALMOHANBHBIX W TPUTOHOMETPUUYECKUX
BBIPKEHUI, a TaKkKe BBIPAKECHUI, COJAEPXKAIIUX CTENEHU U
gorapudmbsl.  brnaromaps = u3yueHuro  anrebpanyueckoro
MaTepuaia POUCXOTUT nanbHenIee pasBuTHE
QITOPUTMUYECKOTO W aOCTPAKTHOTO MBIIIJICHUS YyYalIuXxcs,
(hopMHpYIOTCS HaBBIKU JETYKTUBHBIX PAacCyKICHUM, pabOThI ¢
CUMBOJIBHBIMHU (hOpMaMu, MPEJICTaBICHHUS 3aKOHOMEPHOCTEN U
3aBUCUMOCTEH B BHJIE PaBEHCTB M HEpPaBEHCTB. AJjredpa
npemiaraeT  3GGEeKTUBHBIE HHCTPYMEHTBl JUISI  peIleHUs
NPAKTHUYECKUX U €CTECTBEHHO-HAYyYHBIX 3a/1a4, HarisaHo
JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxatenpHo-MeToauueckass JuHUS «DyHKIMM U
rpaduKu» TECHO MEepervieTaeTcs ¢ JPYrUMH JIMHUSAMH Kypca,
IIOCKOJIBKY B KaKOM-TO CMBICIIE€ 3aJa€T IOCIIEJOBATEIbHOCTD
U3y4eHUs martepuana. M3ydeHue creneHHOW, MOKa3aTeabHOM,
JOrapu(pMHUUECKO U TPUTOHOMETPUYECKUX (YHKUUH, HX
CBOMCTB M rpaMKoB, UCHOIb30BaHUE (DYHKUUH Ui pEeIIeHUs
3aJa4 M3 JIPYTUX Y4eOHBIX NPEAMETOB U PEAIbHOW >KHU3HU
TECHO CBSI3aHO KaK C MaTEMAaTUYECKUM aHaJU30M, TaK U C
pelieHreM YypaBHEHMH M HepaBeHCTB. I[Ipu sToM OGombinoe
BHUMaHUE yJensercs (OPMUPOBAHUIO YMEHHS BbIpaXarThb
(dopMynaMu 3aBUCUMOCTH MEXJY pa3lIUYHBIMU BEIMYUHAMHU,
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UCCIIeIOBaTh IOJIyYeHHbIE (QYHKIHH, CTPOUTh UX TpaduKu.
Marepuait 3TOM COIEpPKATEIbHON JUMHUH HALICJICH HA Pa3BUTHE
YMEHMM M HaBBIKOB, IO3BOJISIIOIIMX BBbIPAaXaThb 3aBUCHUMOCTH
MEXIy BEIMYMHAMH B Pa3IUYHON (popMe: aHATUTUYECKOH,
rpagpuueckoii u cinoBecHod. Ero wusydenme crocoOcTByeT
Pa3BUTHUIO ANTOPUTMHUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IICHUIO U KOHKPETU3AIMH, UCTIOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHass suHuUA «Hauyama MmaTemaTnyeckoro
aHaJIM3a» I[03BOJISIET CYLIECTBEHHO pAaCUIMPUTh KpYyr Kak
MaTEeMaTUYECKUX, TaK M NPUKIATHBIX 3a/a4, JOCTYIHBIX
oOydarommcsi, y KOTOpPbIX TMOSIBJISIETCS  BO3MOYHOCTH
UCCIIEZIOBaTh M CTPOUTH Ipapuku (PyHKIUM, ONpenensTb HX
HauOoJIbIINEe U HAaUMEHbBIINE 3HAYEHUS, BBIYMCIATH IUIOIIAIN
¢uryp u 0OBEMBI TeN, HAXOAUTh CKOPOCTH U YCKOpPEHUs
npoueccoB. JlaHHas cojiepKaTesbHas JIUHNAS OTKPHIBAET HOBBIE
BO3MOXHOCTH  IIOCTPOEHHS  MaTeMAaTU4YeCKHUX  MoJesen
pEaIbHBIX CUTYyallul, HAXOXKJEHUS HaWIYy4Ilero pelieHus B
NPUKIAJHBIX, B TOM YHCJIE COLMAIBbHO-3KOHOMHYECKHUX,
3aJadax. 3HaAKOMCTBO C OCHOBaMM MaT€MAaTHYECKOTO aHaJIN3a
CIOCOOCTBYET  pa3BUTHIO  abCTpakTHOTO,  (hopMajbHO-
JIOTUYECKOTO M KPEaTHBHOTO MBIIIEHUS, (OPMUPOBAHUIO
YMEHMI pacro3HaBaTh MPOSBICHHS 3aKOHOB MAaT€MaTHUKU B
Hayke, TeXHHMKe M HcKkyccTBe. OOydarommuecss Y3HAKOT O
BBIJIAIOIIMXCA PEe3yJbTaTax, IOJYYEHHBIX B XOJA€ pa3BUTHUS
MaTeMaTUKU KaK HayKH, U UX aBTOpax.

ConepxarenbHO-MeToANYECKass JHHUSA «MHOMXecTBa U
JIOTUKa» B OCHOBHOM TIOCBSIIIEHA DJJIEMEHTaM TEOPHUH
MHO>KECTB. TeopeTUKo-MHOKECTBEHHBIC MIPEICTABIICHUS
MPOHM3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTHKd |
npeaiaraloT Hanbosiee YHUBEPCATbHBIN SA3bIK, 00bEINHSIONINI
BCE pa3jeiibl MAaTeMaTHUKUA U €€ TPHIOKCHUH, OHU CBSI3bIBAIOT
pa3HbIe MaTeMaTHYeCKHE AWCIUIUIMHBI B €IWHOE IIeNoe.
[ToaTOMy Ba)XHO JaTh BO3MOYKHOCTH IIIKOJIBHHKY ITOHHMAaTh
TEOPETHUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHON MaTEMAaTHUKH U
HCITOJIH30BATh €0 JUIS BRIPAKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Hayajla MaTeMAaTHYECKOTO aHAIN3a
HIPUCYTCTBYIOT TaKxKe OCHOBBI MaTEMaTH4ECKOTO
MOJICIMPOBaHMsI, KOTOpPble HpU3BaHbl C(HOPMHUPOBATH HABBIKU
IIOCTPOCHUSI MOJENEW pEalbHbIX CUTYyalluil, HCCIEN0BaHUsA
9THX MojJeneil ¢ T[OMOIIbI0  ammapara aireOpsl U
MaTeMaTUYeCKOTO0 aHajlu3a M HWHTEpHpeTaliyd MOJYyYEHHBIX
pe3yapTaToB. Takue 3aaHNs BIUIETEHBI B KaXAbIN U3 pa3/IeloB
IIPOrpaMMBbl, IOCKOJIBKY BEChb MaTepual Kypca MIHPOKO
UCIIOJIb3YETCA JUIsl peLIeHUs IPUKIIagHbIX 3a0a4. [lpu pemennn
peambHBIX NPAKTUYECKUX 3aJad  ydalluecs pa3BUBAIOT
HaOMI0IaTeTbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCIOJB30BaTh AaHAJIOTHI0, 0000maTy u
KOHKpPETHU3UPOBATH npobaemy. JesTenbHOCTD 1o
(OpPMUPOBAHMIO HABBIKOB pENICHHMsS MNPHUKIAAHBIX 3a/ad
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OpraHu3yeTcs B Mpoliecce U3y4eHUsl BCeX TeM Kypca «Anredpa
Y HayaJla MaTeMaTHYECKOTO aHAIIu3a.

BaxHocTh yueOHOTO Kypca TE€OMETpPUM Ha YpOBHE
cpemHero oOmero oOpa3oBaHUs OOYCIOBJICGHA MPAKTHYCCKON
3HaYMMOCTBIO METANpPEJMETHBIX M IPEIMETHBIX PEe3yJIbTaTOB
00y4eHHs TE€OMETPUH B HANPABJICHUU JIUMYHOCTHOTO PAa3BHTHUS
oOyuaronuxcs, (dopmupoBaHUs (byHKIMOHATBHON
MaTeMaTHYeCKON TPaMOTHOCTH, HW3YYCHHS IPYTHX Yy4eOHBIX
mMcuuIuiiH.  PasButme  y  yyammxcs  NPaBHIIBHBIX
IpeCTaBICHUN 0 CYIIHOCTH " MIPOUCXOKIACHUU
TEeOMETPUYECKUX aOCTpaKIMi, COOTHONIIEHHH PEATBHOTO U
UJICATBHOTO, XAPaKTepe OTPAKECHMSI MATEMATHYECKOW HAyKOH
SIBIICHUI W TIPOILIECCOB PEATbHOTO MHPA, MECT€ T'€OMETPUU B
CHCTeME HAyK M pPOJI MaTeMaTHYeCKOTO MOJICIIMPOBAHUS B
HAy9yHOM TIO3HAHWMK W B  TIPAKTUKE  CIIOCOOCTBYET
(OpMHUPOBAHNIO HAYIHOTO MUPOBO33PEHUS yUAIIUXCS, & TAKXKE
KayecTB MBINUICHUS, HEOOXOAMMBIX Ui  QJanTalud B
COBPEMEHHOM OOIIECTRE.

['eomeTpus siBISIETCS OTHUM U3 0a30BBIX MPEAMETOB HA
YPOBHE CpEIHEro 001Iero 00pa3oBaHus, Tak Kak 00€CIIeunBaeT
BO3MOXHOCTDb U3YUYCHUA KaK JUCHUTIIIINH eCTeCTBeHHO-HaquOfI
HaIpaBJICHHOCTH, TaK M TYMaHUTAPHOM.

Jlormueckoe MbIIIeHHE, GopMUpyeMoe NP H3YYCHUH
00y4aroImuMHUCs TOHATUIHBIX OCHOB T€OMETPUHU U TIOCTPOCHHUU
IETMOYKH JIOTUYECKUX YTBEPXKACHUH B XOJE PpEHICHUS
T€OMETPUYECKUX 3aJad, YMEHHE BBIJIBUTaThb W OIPOBEpPrarh
THIOTE3bl HEMOCPEJACTBEHHO HCIOJB3YIOTCS TPH  PEUICHUU
3aJa4 €CTeCTBEHHO-HAYYHOTO MWK, B YaCTHOCTH M3 Kypca
(buszukm.

YMeHHe OpUEeHTHPOBAThCS B MPOCTPAHCTBE WIPaeT
CYHUIECTBEHHYIO pPOJb BO BCEX O0O0JAcTsIX JAEATEIbHOCTU
yenoBeka. OpueHTalus yeinoBeka BO BPEMEHU M IIPOCTPAHCTBE
— HE0OX0JMMOE YCJIOBHE €ro COIHalbHOro ObITHS, (opma
OTPaXEHHSI OKPYKAIOIIEro MHpa, YCIOBHE  YCIEHIHOTO
MO3HAHUS U AKTUBHOTO MpPeoOpa3oBaHUS JIEHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu OObEIUHSET
pa3Hble BUbl YU€OHOW M TPYAOBON NEATEIBHOCTH, SIBISIETCS
OIHUM M3 NpOo(EecCHOHATBHO BaXHBIX KadyeCTB, IO3TOMY
aKkTyallbHa  3agada  (GOpPMHpOBaHHS Yy  OOYYarOIIUXCS
IPOCTPAHCTBEHHOTO  MBIIIJIEHUS ~ KaK  Pa3sHOBHMJIHOCTH
00pa3HOr0 MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
INOATOTOBKE K IIPAKTHUYECKOM JEATEIBHOCTH [0 MHOTUM
HaIpPaBICHUSM.

Ilenp  ocBoeHMsT TporpaMMbel  y4eOHOTO  Kypca
«[eomerpusi» Ha  0a3oBOM  ypoBHe  OOy4eHUs  —
oOmieoOpa3oBarenbHOe M OOMIEKYJAbTYPHOE  pa3BUTHE
o0yJaromuxcs Jepes obecrnieyeHne BO3MOYKHOCTH
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npuoOpeTeHus u HCIIOJIb30BAaHUS CHUCTEMAaTUYECKUX
TeOMETPUYECKUX 3HAHUM W JeHCTBUH, cHenu(UYHBIX
F€OMETPUM,  BO3MOXKHOCTM  YCIEIIHOIO  IPOJOJDKCHUS
o0Opa3oBaHusi MO CHENHMAJIBHOCTSIM, HE CBS3aHHBIM C
IIPUKJIAAHBIM MCIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma mo Treomerpuu Ha 0a30BOM YpOBHE
npeHa3HayeHa sl OOyJaroImuxcs CpeAHed MIKOJbI, He
HUCIIBITHIBABIIINX 3HAYUTCJIIBHBIX SaTPYIIHeHI/Iﬁ Ha YPOBHC
OCHOBHOTO  ofOmero  oOpazoBanms. Takum  oOpasom,
oOyyaromuecsi Ha 0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOIIHE
MaTEMaTUYCCKUC YMCHHA, CBsI3aHHBIC co CHCHH(l)HKOfI
TrCOMETpUN H HCO6XO}II/IMBIC a4 )KU3HU B COBPEMCHHOM
obmectBe. Kpome 3T0TO, OHM MMEIOT BO3MOYKHOCTH H3YYHUTh
reoMeTpuro 0Oosiee TIIyOOKO, €CU B JabHEUIIEM BO3HUKHET
HCO6XOI[I/IMOCTI) B IrCOMCTPHUICCKUX 3HAHUAX B
poeCCUOHAIBHON e TETHHOCTH.

Joctrxenue e OCBOEHHUS MIPOTPaMMBI
obecrieunBaeTcss  pEHIeHHEM  COOTBETCTBYIOIIMX  3ajau.
[IpuopureTHpiMu 3amauamMu O0CBOeHUs Kypca «['eomerpum» Ha
6a30BoM ypoBHE B 10—11 kitaccax siBISIOTCS:

® QopmupoBaHWE TIPEACTABICHUS O TEOMETPHUH Kak
4acTU MHUPOBOM KyJIbTYpPbl M OCO3HaHHE €€ B3aUMOCBS3U C
OKPYKaIOIIUM MUPOM;

® (opmupoBaHuE TPEACTABICHUS O MHOTOTPAHHUKAX H
TeJlax BpallleHus KaK 0 BXKHEHITUX MaTeMaTUYECKUX MOJAECTAX,
MO3BOJIIIOIINX OMMCHIBAaTh W H3Yy4aTh pa3HbIE SBIICHUS
OKPY>KaIOILIEro MUPA;

® (popmupoBaHuEe yMeHHsS paclio3HaBaTh Ha YepTexax,
MOJENSIX U B pealbHOM MHpPE MHOTOTPaHHMKH U Tela
BpallleHHUS;

@ oBiaseHNe METOJAMHU PEIICHHS 3a]a4 Ha TIOCTPOCHUS
Ha N300paKEHUSIX MPOCTPAHCTBEHHBIX (PUTYP;

® (popmupoBaHWE yMEHHUS OINEPUPOBATH OCHOBHBIMHU
HNOHATUSIMM O MHOTOTPAaHHHMKAX W TeJlax BpalIEHUS U HX
OCHOBHBIMH CBOHCTBaMU;

@ oBIIaIcHNE AITOPUTMAMHU DPEIICHHS OCHOBHBIX THUIIOB
3agad; (OpMHMpPOBAHHE YMEHHUS IPOBOJUTH  HECIOKHBIE
JIOKa3aTeJIbHbIE paccyxeHus B X01e peleHus
CTEPEOMETPUYECKMX 3a7ad M 3aJad C IPAKTHYECKUM
COJIEp’KaHNEM;

® pa3BuTHE  WHTEIUIEKTYyaIbHBIX M TBOPYECKUX
crocoOHOCTeH 00ydaronMXcsi, MO3HABAaTEIbHON aKTHUBHOCTH,
MCCIIEJOBATENbCKUX YMEHUHN, KDUTUYHOCTH MBILIUICHUS;

® (dopmupoBaHne  (QyHKIMOHAIBHOH  T'PaMOTHOCTH,
pENEBAaHTHOM T€OMETPUH: YMEHHME DPACIIO3HABATH IPOSBICHUS
TreOMETPUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIlMSX WU MPH H3YyYCHUH IPYTUX
y4eOHBIX  TNPEeIMETOB,  TPOSBICHUS  3aBUCHUMOCTEH U
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3aKOHOMEPHOCTEH, GOPMYITUPOBATh UX HA SI3bIKE T€OMETPHH U
co37aBaTb I'€OMETPUYECKUE MOJEIU, NPUMEHATH OCBOEHHBIN
FEOMETPUYECKUM  ammapar  Juld  pelieHHus  [PaKTUKO-
OpHUEHTUPOBAaHHBIX 3aJa4, WHTEPIPETUPOBAaTh M OLICHUBATH
IIOJIy4YEHHBIE PE3YIbTATHI.

OTIU4UTENBHON 0COOEHHOCTBIO MPOTPAMMBI SBIISETCS
BKJIIIOYEHHE B KypC CTEPEOMETPHHM B Hayaje ero H3y4eHHs
3a1ad, pelmaeMblX Ha YpPOBHE HWHTYUTHUBHOTO TIO3HAHUS, W
onpenenéHHbIM 00pa3oM OpraHm3oBaHHas paboTa HaJl HUMH,
9TO CIIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO "
NPOCTPAHCTBEHHOTO MBIIUICHHS, CTHUMYJIHPYET NPOTEKaHUE
UHTYUTUBHBIX IPOIECCOB, MOTHUBUPYET K JaJbHEUIIeMy
U3y9IEHUIO NTPEIMETA.

[Ipennourenne OTHAETCS HATISIHO-KOHCTPYKTHBHOMY
MeTOay OOydYeHHUs, TO €CThb TEOPETUYECKHUE 3HAHWS HMEIOT B
CBOCH OCHOBE UYBCTBEHHOCTb MPEIMETHO-TIPAKTHIECKOM
JeATENbHOCTH. Pa3BuTHE MPOCTPAHCTBEHHBIX NMPEACTABICHUHN Y
yYaluxcsi B Kypce CTEPEOMETPUM TMPOBOAUTCS 3a CUET
pelieHus 3aad Ha CO3JjaHHe IMPOCTPAHCTBEHHBIX 00pa3oB U
3a/1ad  HAa ONEPHPOBAHUE TPOCTPAHCTBEHHBIMH OOpazammu.
Co3nanne oOpa3a MPOBOIUTCS C OMOPOW HA HATJSATHOCTH, a
omlepupoBaHne o00pa3oM — B YCJIOBHUSX OTBIEYEHUS OT
HarJIiTHOCTH, MBICJICHHOTO HW3MEHEHHSI €ro  HCXOIJHOIO
COJIepKaHus.

OcHoBHbIE coJiepKaTebHbIe JTUHUU Kypca
«I"'eomerpum» B 10—11 knaccax: «MHororpanaukmny, «IIpsimeie
U IJIOCKOCTH B MpOCTpaHcTBe», «Tena BpameHus», «Bekropsl
U KOOpJIMHATHI B MpocTpaHCTBe». DOpMUPOBAHKE JTOTHYECKHX
YMEHMI pacrpeiensieTcss He TOJIbKO M0 COAepKaTeIbHbIM
JUHUSAM, HO U 10 ToJaM 00y4eHUs Ha YPOBHE CPEHEro 0OIIero
o0pa3zoBaHUsI.

Cognepxanue o0Opa3oBaHus, COOTBETCTBYIOIIEE
OpeIMETHBIM pe3ylbTaTaM ocBoeHus IlpumepHoit paboueit
OpOrpaMMbl,  pachpeleNéHHBIM [0 TojaM  OOydeHwus,
CTPYKTYpUPOBAaHO TakuM 00pa3oM, 4YTOOBl  OBIAJCHUE
F€OMETPUYECKUMH TIOHATUSMU M HaBBIKAMH OCYIIECTBIISIIOCH
MOCIIEZIOBATeIbHO M MOCTYMaTeIbHO, C  COONIOJICHHEM
OpUHIUIA  [PEEMCTBEHHOCTH, 4YTOObl  HOBbIE  3HAHUSA
BKIIOYaJIKCh B OOIIyl0  CHUCTEMY  TI'€OMETPHYECKHX
NpeACTaBICHUH OOYyJaromUXCcs, paciiupsist U yriuyomss eé,
00pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

Mecto y4eOHOro Kypca B y4eOHOM ILIaHe

B YuebHoM mnaHe Ha W3y4eHHE T€OMETPUU OTBOIUTCS
HEe MeHee 2 ydeOHbIX yacoB B Henemo B 10 kmacce um 1
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yueObHOTO 4Yaca B Hememo B 11 kiacce, Bcero 3a JBa roja
oOyuenus He MeHee 105 yaeOHbIX 4acoB.

IlinannpyemMsble npeaMeTHbIE Pe3yJibTAaThl 0CBOCHHS
IIpumepHoii paboueil nporpaMMsl Kypca (1o rogam
00yueHus)

[IpenMeTrHble pe3ynbTaThl HU3Yy4EHUS TEOMETPUM Ha
0a30BOM YpOBHE OpPHEHTUPOBAHBI Ha JOCTH)KEHUE YpPOBHS
MaTeMaTH4eCKOn IrPaMOTHOCTH, HE00X0AUMOTO IS
YCIIELIHOTO pEeUIeHMs 3a/ad B peajlbHOM >KM3HH M CO3JaHHE
YCIOBUHM AJIsl UX OOLIEKYIBTYPHOTO Pa3BUTHSL.

VY4eOusbiif kypc «BepossTHOCTh U cTaTHCTHKa» 0a30BOTrO
YPOBHS SIBJSIETCS MPOJIOJKEHUEM U Pa3BUTHEM OJIHOMMEHHOTO
yueOHOro Kypca 0a30BOTO ypOBHSI OCHOBHOW mIkoibl. Kypc
npenHa3HaueH s (GopMupoBaHMs Yy — OOyyarommxcs
CTAaTUCTUYECKOW KyIbTYpbl W IOHMMAHHUS pOJIM TEOPUHU
BEPOSATHOCTEH KAaK MAaTeMaTH4ecKOro WHCTPyMEHTa JJIs
W3YUYCHUS CIIY9alHBIX COOBITH, BEIMYMH W TporeccoB. [Ipu
U3y4eHUH Kypca OOOTrallaroTcsi MPEACTaBICHUS y4alluxcs O
METOJax MCCIEJOBAHUS M3MEHYMBOIO MHpa, pa3BUBAETCA
NOHUMaHHE 3HAYMMOCTH U OOLIHOCTH MaTeMaTUYEeCKHX
METOJIOB MO3HaHMsI KaK HEOThEMJIEMOW 4YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

Copeprxanue Kypca HalpaBJIeHO Ha 3aKpeIUICHUE 3HAHU,
IOJY4eHHBIX IIPU HM3YyYEHHU Kypca OCHOBHOM ILIKOJBI M Ha
pa3sBUTHE MPEACTABICHMH O CIy4allHbIX BEJIMYMHAX U
B3aMMOCBS35IX MEXAy HUMM Ha Ba)KHBIX NPUMEPAX, CHOXKETHI
KOTOPBIX [TOUEPITHYTHI U3 OKPYKaoLIero Mmupa. B pesynprare y
oOyyaromuxcs JODKHO C(HOPMHUPOBATHCA NPEACTaBICHUE O
HauOoJyiee yMOTPEOMTENbHBIX H OOMMX MaTeMaTHYeCKHX
MOJIEJNIAX, UCHOJIb3YEMBIX JUISl OUCAHUS aHTPOIIOMETPUUYECKUX
U JeMorpapMuecKux BEJIUYUH, MOTPEIIHOCTEH B Pa3IU4YHOTO
poa M3MEpEeHMsIX, JIMTEIbHOCTH O€30TKa3HOM paboThl
TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUN U
IPOIIECCOB B OOLIECTBE.

B cooTBercTBMM C yKa3aHHBIMHM LEISIMH B CTPYKTYype
y4eOHOTO0 Kypca «BeposSTHOCTb U CTaTUCTUKAY» CPETHEH IIKOJIBI
Ha ©0a30BOM YpOBHE BBIJENCHBI CIEYIOIINE OCHOBHBIE
cojgepxarenbHble  JuHUM:  «CiyyaifHble — coObITUS U
BEPOSATHOCTH», «CilyyailHble BETMYMHBI U 3aKOH OOJIBIIMX
qHCEI.

Baxwuyto 4acTb Kypca 3aHUMAET U3y4eHue
reOMETPUYECKOr0 ¥ OMHOMMAJIBHOTO  pacHpeieieHUd U
3HAKOMCTBO  C  HUX  HENPEPBIBHBIMU  aHAJIOraMH  —
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NIOKa3aTeJIbHBIM U HOPMAJIbHBIM paclpe/ieIeHUsIMU.

Copnepxanne  yuHuM  «CoydaiiHple  coOblTHA U
BEPOSATHOCTH»  CIY)KUT OCHOBOM st  (OPMHPOBAHUS
NpPEACTAaBICHUNA O paclpeNieieHud BEpOSITHOCTEH MEeXay
3HAYCHUSMHU CIyYalHbIX BEIMYMH, a TaKKe 0JTa JIHHUA
HeoOxoauMa Kak 0a3a A M3y4yeHHs 3aKOHa OOJIbIIUX YHUCEN
— (yHIaMEHTaTbHOTO 3aKOHA, JEHCTBYIOMIETO B HMPUPOIC H
o0lIecTBE M MMEIOLIEr0 MaTeMaTHYecKyr (opMaIn3aluio.
Cam 3aK0H OO0JIBIIMX YHCEN MPEIaraeTcsi B 03HAKOMUTEILHON
¢opMe C MUHUMAIBGHBIM HCIIOJIB30BAHUEM MAaTEMAaTUYECKOTO

dhopmanuzma.
TeMbl, CBsI3aHHBIE C HENPEPHIBHBIMU  CIy4alHBIMHU
BEJIIMYNHaAMU, AKICHTUPYIOT BHUMAHHC IIKOJIBHUKOB Ha

ONHMCAHUM M W3YYEHHUU CIy4YalHBIX SIBIEHUH C IOMOUIBIO
HenpepbIBHBIX  (QyHKIMM. OCHOBHOE BHHMAHME YAENSETCS
[I0Ka3aTeIbHOMY U HOPMAJIbHOMY paclpeesieHUusIM, [IPH 3TOM
IPENOoIaracTcs O3HAKOMUTEIbHOE HM3y4E€HUE Marepuana 0e3
JI0Ka3aTeNIbCTB MPUMEHSIEMBIX (PAKTOB.

MexnpeamMeTHblie CBSI3H [Ipenmer (Ha3BaHUE TEMBI) Maremarnueckoe
coJiep)KaHue
®dusnka (paBHOyckopeHHOe | JImHeHas byHKIHS,
TBIKCHHUE, JBIDKECHHE, | MPOU3BOIHAS (DYHKIIMH
B3aUMOJICHCTBHE Ten; | [Ipasmas  w  oOparHas
JJIEKTPUYECTBO;  MEXAHUKA; | MPOMOPIIHOHATbHAS
OTTHKA; KHHEMATHKa. ) 3aBHCHMOCTh
Bexkrtopsl, METON
KOOpJMHAT,
MPOM3BOHAS, (PYHKIIHS.
I'padux byakmum
CummeTpust
Bekropsl, aeiicTBusi Haj
BEKTOpaMH
Undopmatuka (anropuT™msl, | YpaBHEHUS, HEPAaBEHCTBA
nporpamma.)
XuMmus (Macca ¥ KOJIMYECTBO | YpaBHEHUS, IPOIICHTHI
BEIIECTBA; PACTBOPHI. )
DKOHOMHKA YpaBHEHUSI,HEPABEHCTBA,
MIPOLIEHTHI
HNuTerpanusi ¢ BHeYPOYHO YueOHplii mnpeamer «MarTemaTHKa» MHTETPUPOBAH C

AeATeJIbHOCTbIO, B
4ucie NPOeKTHOM

TOM

IpOrpaMMOil  BHEYpOUYHO#l jaearenbHOCTH «Pa3roBopbl 0
BaXxHOM», «/30paHHbIe BOIPOCH MH(MOPMATUKU», B KOTOPOM
y4amuMcsi MOTYT ObITh HPEAJIOKEHBI TEMbI IPOEKTOB B paMKax
npeaMeTHoi obnactu «MaremaTuka U ”HPOPMATUKAY.

BrimonnenHsie YYALIUMHUCS VH/IUBUyaJIbHBIE u
TPYNIOBBIE TMPOEKTHl MOTYT OBITh MPEACTaBICHBI Ha
KOH(EepeHIIHIX u KOHKypcax Pa3IM4YHOT O YPOBH
(«ITemarormueckuit Onummy, «MexpernoHaibHas
MHOTOTIPO(UITbHAS OJINMITHAJIA IIKOJILHUKOB)),
«MexayHapoiHbIe oOpa3oBaTeNbHbIC JMCTAHIIMOHHBIE

KOHKYPCBI «OauMmucy u I[p)
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Mecrto yuyeoHoro npeamera B yuedonom miane OOII COO

VYuebublii mnpenmer «Marematuka» B ydeOHoMm 1wiane OOII COO  sBasercs
00s13aTeNIbHBIM Y4EOHBIM IPEAMETOMOOYIAIOLTIXCSI.

OOBbeM yueOHOTO MpeMETa U Paclpeie]ICHHE ero

1o roaaM (Kimaccam) oOydeHus

T'onx O011ee KOJIMYECTBO YaCOB Henenpnas Harpy3ka B yacax
o0yueHus/Kiacc

1roa/10 xmace 170 5

2ron/11 ximacc 170 5

Onenka  pesynbraroB  ocBoeHuss OOIl COO mno  ydyeOHOMY  mpeaMery
((MaTeMaTI/IKa»H]DOBOJII/ITCSI B COOTBCTCTBHHU C IIYHKTOM «Cucrema OLOCHKU JOCTHXXCHUSA
MJIAHUPYEMBIX DPE3YJbTaTOB OCBOCHHUS OCHOBHOM 0Opa30BaTENbHOM TMPOTPAMMBI CPEIHETO
obmero oopazoBanms» neneBoro pasaena OOIT COO u «IlomoxxeHneM O TeKyIeM KOHTpPOJIE
YCIIEBAEMOCTH W MPOMEKYTOUHOW aTTECTAIlUU OOYydYaloIIMXCs M0 OCHOBHOW 00pa3oBaTeIbHON
nporpamme cpennero odmero oo6pazoanus B ®I'BOY BO «TamO0BCckuii rocymapCcTBEHHBIN
yHuBepcuteT umenu ['.P. Jlep:xaBunay.

@opMbI KOHTPOJIS M OLECHKU 3HAHWN U YMEHUN B paMKax MPOMEKYTOYHOHW aTTecTaluu
onpenenstores yueonsm mmanom OOIT COO.

JleMOHCTpalMOHHBIE BAPUAHTHI KOHTPOJIbHO-U3MEPHUTENbHBIX U OIICHOYHBIX MaTepUajIoB
MIPUBECHBI B MPUJIOKEHUH | K JaHHOHN Mporpamme.

2. INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUS YYEBHOI'O ITPEJIMETA
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OO6pazoBarenbHbIC
pe3yiabrarel, B T.4. C
y4eToM paboueit

IporpaMmbl BOCIIUTAHUS

[Imanupyemsle pe3ynbTaTsl

YpoBeHb ocBOeHUsI: 0a30BbIN

Paznen(br)/
riiaBa(bl) W/WIH
Tema(bl) yaeOHOTO
npeaMera

JInuHOCTHEIE

1. ['paxxnanckoe
BOCHHMTAHHE: C(POPMHUPOBAHHOCTHIO TPAKIAHCKON

NO3WIMK OOYYaloMmEerocsi Kak aKTHBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUHCKOrO OOILIECTBa,
IPEJICTaBICHUEM O MaTeMaTHYECKUX OCHOBaX
(YHKIIMOHMPOBAHUS  PA3IMYHBIX  CTPYKTYP,
SBJICHUH, MpoLEeNyp TIpaXkJIaHCKOro oOIecTBa
(BBIOOpBI,  Ompochl W 1p.), YMEHUEM
B3aUMO/IEHCTBOBATh C COLIMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBUU C UX (PyHKIUAMU
1 HA3HAYCHHUEM.

2. IlarproTHYecKOoe BOCIMTAHHUE:

c(hopMUPOBAaHHOCTHIO POCCHUICKOM
rpamnchxoﬁ HNJICHTUYHOCTH, YBAXCHUA K
MpOLIJIOMY ¥ HACTOSIIEMY  POCCHHUCKOMN
MaT€MaTUuKH, IEHHOCTHBIM OTHOIIICHUEM K
JNOCTHKEHHUSIM  POCCUHMCKMX MAaTeMaTUKOB H
pOCCHICKOM  MAaTeMaTU4YeCKOW  IIKOJbL, K
WCIOJIb30BAHUIO ATUX JOCTHXKEHUM B JPYrux
HayKaXx, TeXHOJIOTHSIX, chepax SIKOHOMUKHU.

3. JIyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHMSI:

OCO3HAHHEM JIyXOBHBIX LIEGHHOCTEW POCCHICKOTO
HapoJa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHMS, ITUYECKOTO TIOBE/ICHUS, CBA3aHHOTO C
OPAKTUUYECKUM  MPUMEHEHHEM  JOCTHKEHUU
HayKU U JESITENbHOCThIO YYEHOTO; OCO3HAHUEM
JUYHOTO BKJaJa B IOCTPOEHHE YCTONYHUBOIO

OyIyuiero.

4, DcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOUICHHEM K MHpPY, BKIIOYas
ACTETUKY MAaTeMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7ay, pEUICHUH, pacCyXICHUM;
BOCIIPUUMYHUBOCTBIO K MaTeMaTHYEeCKUM
aCIeKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA.

5. ®usnueckoe BoCIUTAHUE:

C(I)OpMI/IpOBaHHO CTBIO YMCHHUA MNPUMCHAITDH
MAaTCMaTHYCCKHUC 3HaHHUA B HHTCpECaX
30J0PpOBOTO U 0e30I1acHOro 06p3.38. KH3HU,
OTBCTCTBCHHOI'O OTHOIICHUA K CBOCMY

3I0pPOBBIO (3mopoBoe MUTaHUE,
cOaaHCUPOBAHHBIN PEKUM 3aHATUN M OTIBIXA,
perynsipHas ¢du3nyeckas aKTHBHOCTD);
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¢busnueckoro COBEPILICHCTBOBAHMS, pu
3aHATUAX CIIOPTUBHO-03/I0POBUTEILHON
JESTEIbHOCTBIO.

6. TpynoBo€e BOCIIUTAHUE:

TOTOBHOCTBIO K TpyAdy, OCO3HAHUCM LCHHOCTU
TPYIOJIIOOHS; MHTEPECOM K Pa3IUYHBIM chepam
podecCHOHATLHOW JEATEIHbHOCTH, CBSI3aHHBIM
C MAaTeMaTUKON M €€ NPUIIOKECHUIMHU, YMEHUEM
coBepulaTb ~ OCO3HAaHHBIA  BbIOOp  Oymymiei
npodeccud ¥ pealu30BbIBATh COOCTBEHHBIC
KNU3HCHHBIC IIJIaHbI; TOTOBHOCTBIO n
CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY
o0pa3oBaHMI0O M  caMO0OOpa3oBaHHIO  Ha
MMPOTAKCHHUN Bcel KHU3HHU; TOTOBHOCTBKHO K
AKTUBHOMY YYAaCTHUIO B PCHICHUH ITPAKTUUYCCKUX
3a71a4 MaTeMaTUYEeCKOIl HapaBJICHHOCTH.

7. DKOJIOTHYECKOE BOCIIUTAHUE:

c(OpMUPOBAHHOCTHIO 9KOJIOTUYECKOU
KYJIBTYPBEI, ITOHUMAaHUEM BJIMAHUA COLHAJIIBHO-
SKOHOMHYECKHX IPOLECCOB HAa COCTOSHHE
MIPUPOJTHON M COLMAIBHOW Cpelbl, OCO3HAHNEM
rJ100aJIbHOTO Xapakrepa JKOJIOTHYECKUX
npoOseM;  OpuUeHTauueil Ha  NpUMEHEHHe
MaTeMaTUYECKUX 3HAHWM [UId pEIICHUs 3ajad
B 00J1aCTH OKpY’Kalolled cpeabl, MIaHUPOBAHMS
IIOCTYIIKOB M OLEHKH HX  BO3MOXXHBIX
MOCJICICTBUM ISl OKPYKAIOIIEH CPEIbI.

8. LIeHHOCTH HaYYHOTO ITO3HAHHUS:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKd M OOIIECTBEHHON NpPaKTHUKH,
NOHMMAaHMEM MAaTeMaTH4YeCKOW HayKuh Kak
cdepbl UeIOBEYECKOM JesITeNbHOCTH, ITAIOB €€
pa3BUTHUA M  3HAUYUMOCTH [ Pa3BUTHUS
UBUJIN3AIIY; OBJIaJICHUEM S3BIKOM
MaTEeMaTHKUd U MaTeMaTUYECKOU KyJIbTypoOil Kak
CPEICTBOM TO3HAHUS MHUPA; TOTOBHOCTHIO
OCYILIECTBIISITh MIPOEKTHYIO u
HCCIIE10BATENIbCKYIO NEeATETbHOCTD
WHAWBUAYAIBLHO U B TPYIIIE.

MeTaHpe,[[MeTHHC

1. Vuueepcanvnvie nosnasamenwvhule Oeticmeus,
obecneuusaiom Gopmuposanue 0a308bix
KOZHUMUBHBIX npoyeccos obyuarouuxcs
(oceoenue Memooo8 NO3HAHUSL OKPYICAIOUWE2O
mupa; npumeneHue JI02UYECKUX,
UCCne008amenbCKux onepayuii, YMeHull
pabomamy ¢ ungopmayueti).
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ba3oBEble JJoruueckue JefCcTBUA:

° BBISIBIISTE i XapaKkTepru30BaTh
CYLLIECTBEHHBIE  MPHU3HAKA  MATEMATUUYECKUX
O0OBEKTOB, TOHSTHH, OTHOIICHUH  MEXIY
NOHATHSIMH,  (DOPMYJIUPOBATh  OMPEICIICHUS
TMOHSATHH; YCTaHABIIMBATh CYILIECTBEHHBII
NpU3HAK  KJIAcCU(UKANWUK, OCHOBAHHS IS
000011eHus u CpaBHEHUS, KpUTEpUU
MIPOBOJMMOI0 aHAIN34;

° BOCIPUHUMATb, dbopmynupoBaTh u
peoOpa3oBbIBaTh CY)KJICHUS: YTBEPIUTEIHHBIC
U OTpHUIATEJIbHBIE, E€IWHUYHBIC, YACTHBIE U
0011111€; YCIIOBHBIE;

o BBISIBJIATD MaTeMaTH4eCKHE
3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHUS
B ¢dakrax, [JaHHBIX, HAONIONCHUIX W

YTBEPXKACHUSX; TMpeiaratb KPUTCPUU  JUTS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUI;
. JenaTh  BBIBOABI C  HCIIOJIB30BaHUEM
3aKOHOB JIOTHKH, JICAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKITIOUeHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;
o IPOBOAUTH CaMOCTOSITENIHO
J0Ka3aTeIbCTBA MaTEeMAaTUYECKUX YTBEPKACHUN
(mpsiMple W OT TPOTHBHOTO), BBICTPAUBATH
apryMeHTallMi0, TOPUBOJUTH  MPUMEpPHl U
KOHTPIIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIC
CYXJECHUS U BBIBOJIBI;

° BBIOMPATh CMOCOO pelieHus ydeOHO
3amaud  (CpaBHHBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOUpaTh HauOoJiee MOIXOASIIUN C
yuéTomM CaMOCTOSITENILHO BBIJICTICHHBIX
KpUTEPHUEB).

ba3oBrle BcclieqoBaTEILCKHUE ACHCTBHS

o UCII0JIb30BATh BOIIPOCHI KakK
UCCIIEIOBATeNIbCKUI ~ MHCTPYMEHT  IO3HAHUS,
dbopMmynupoBaTh ~ BOMPOCH,,  (DUKCHUpYIOLIUE
OpOTUBOpEYHE,  MpobiIeMy,  yCTaHAaBIUBATh
UCKOMO€ U JaHHOE, (OpPMHUPOBATH TUIIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINIO, MHEHUE;

o IIPOBOJUTH CaMOCTOSITENIEHO
CIUIAHUPOBAHHBIN JKCIEPUMEHT, HCCIEI0BAHUE
o YCTaHOBJICHHIO ocoOeHHOCTEH

MaTeMaTH4ecKoro o0beKTa, sIBJICHUS, Mpolecca,
BBISIBJICHUIO 3aBHCHUMOCTEH MEXIy OOBEKTaMH,
SIBIICHUSIMH, TIPOLIECCAMH;

. CaMOCTOSITEIEHO (bopMyIHpOBaTH
0000ImIeHnss ¥  BBIBOABI 1O  pe3yjibTaTaM
NPOBEIEHHOTO  HAOJIOACHHSI, HCCIIEIOBAHUS,
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OILICHUBATh JIOCTOBEPHOCTH MOJTyYCHHBIX
PE3yNIbTaTOB, BBIBOJOB U 0000IIEHUH;

J MPOTHO3HPOBATh BO3MOXKHOE PAa3BUTHE
mponecca, a TakiKC BbIABUIaTh HNPCAIIOJIOKCHUA
O €ro pa3sBUTHUH B HOBLIX YCIIOBHUAX.

PaGora ¢ uudbopmaimei:

) BBISIBIATH  AePUIMTEI  WHPOpPMAIUH,
JTAHHBIX, HEOOXOIMMBIX JIJIsl OTBETA Ha BOTIPOC H
JUIS pelIeHUs 3a]1auH;

. BbIOMpaTh MHPOPMAIMIO U3 HUCTOYHHUKOB
Pa3IMYHbIX THUIIOB, aHaAJIM3UPOBATD,
CUCTEeMAaTU3UpOBaTh M  HMHTEPIPETUPOBATH
nH(pOpMallMI0 pa3IMYHbIX BUIOB U (hopm
MIpe/ICTaBJICHMUS;

. CTPYKTYPUPOBATh uHpopMaluio,
MpeiCcTaBiIsATh €€ B  pa3iMuHbIX  (opMmax,
WJUTIOCTPUPOBATH TpaudecKi;

o OIICHUBATh HAAEKHOCTh MH(OpPMALIUK TIO
CaMOCTOSITEIIBHO chopMyIHUPOBAHHBIM
KPUTEPUSIM.

2. Yuueepcanvnvie KOMMYHUKAMUGHblE

Oelicmeus, obecneuusaom cgopmupo8anHoCms
COYUATbHBIX HABBIKOS 00YUAIOUWUXCH.

OO61enue:

o BOCIIPUHUMATh u dbopMynpoBaTh
CYXJECHHUS B COOTBETCTBUU C YCIOBUSIMH U
HensiMu - OOIIeHHs; $ICHO, TOYHO, TI'PaMOTHO
BbIp2XKaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
NUCHbMEHHBIX TEKCTax, [aBaTh IOSCHEHHUS IO
X0y peueHus 3aJayd, KOMMEHTHPOBATb
MOJIy4YEHHBIN pe3ysbTar;

o B X0J€ OOCYXIEHHUS 3a7aBaThb BOIPOCHI
M0 CYyHIECTBY OOCYKTaeMOW TeMbl, IPOOIEMBI,
pemaeMoil  3ajauM,  BBICKa3bIBaTh  HUJICH,
HAIleJICHHbIE HA MOWCK PEIEHHUsS; COMOCTABIATh
CBOM CYXIEHUS C CYXKACHUAMU JPYTHX
YYaCTHHUKOB Jyajiora, oOHapyXMBaTh pa3jiuyue
U CXOJCTBO IMO3UIMHA; B KOPPEKTHOH Qopme
(bopmynupoBathb pasHoruacusl, CBOM
BO3pa)KECHHUS;

® MIPEJCTaBIATh  PE3YJAbTAaThl  PELICHUS
3a7a4M, SKCTIIEPUMEHTA, UCCIIEA0BaHMUs, TIPOCKTa,;
CaMOCTOSITEIIEHO BBIOMPATh dopmar
BBICTYIUICHHSI C y4€TOM 3a7ad Npe3eHTAlH |
0COOEHHOCTEH ayJTUTOPUH.
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COoTpyIHUYECTBO:

J OHUMATh u HCIIOJIb30BATh
MPEUMYLIECTBA KOMAHIHON Y WHIWBUIYAJIbHOUN
paboTel TpU  pelIeHHd  y4yeOHBIX  3ajady;
IIPUHUMATh 1€]b COBMECTHOW JESATEIBHOCTH,

TUTAHUPOBATH OpraHU3aIHI0 COBMECTHOM
paboThl, pacrnpenensiTh BH/JIBI pabor,
JOTOBAapUBATBCA,  OOCYXJaTh  NIPOLECC H|
pe3ymbraT  paboThl;  0000maTh ~ MHEHHS
HECKOJIBKHX JTIONICH;

o y4acTBOBAaTh B TPYNIOBBEIX (opMax

pabotel  (0OCyxneHusi, OOMEH  MHEHUH,
«MO3I'OBbIC IITYpMbID» U I/IHI)IG); BBITIOJIHATH
CBOIO 4acThb pabOThl U KOOPAWHUPOBATH CBOU
HeﬁCTBHﬂ C JOpyruMu 4JICHAMW KOMAHIbI;
OIICHMBATh KAueCTBO CBOETO BKJaja B OOIMIMA
MPOJIYKT IO KpUTEpHsM, CHOPMYIUPOBAHHBIM
YdaCTHUKaMH BSaI/IMOﬂeI\/'ICTBI/IH.

3. VYuueepcanvuvie pezynamuensvie Oeticmeus,
obecneuusaiom  opmuposanue - CMbICIOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

CaMoopratuu3anus:

o COCTaBJISATh IUIaH, alTOPUTM pPEUICHUS
3a/1aud, BBIOMPATH CIOCOO pEHICHUs C Y4ETOM
UMEIOIIUXCS ~ PECYypCoB M COOCTBEHHBIX
BO3MOIKHOCTEH, apryMEHTHUPOBATh u
KOPPEKTHPOBATh BapHaHThl PEHICHUH C Y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIE:

. BIIaJICTh  HABBIKAMHU  IT03HABATEIIbHOM
pediaeKkcMd KaK  OCO3HAHUS  COBEPIIAEMBIX
JNEHUCTBUM W MBICIUTEIBHBIX IPOIECCOB, HUX
pe3yabTaToB; BIIAJICTh criocobamu
CaMOITPOBEPKH, CAMOKOHTpOJS IIpolecca M
pe3ynbpTaTa pelieHusl MaTeMaTH4YeCKON 3a1auu;
° NpeABUAECTh TPYAHOCTHU, KOTOPbIE MOTYT
BO3HUKHYTh MpPU PEHIEHUH 33a7auyd, BHOCUTH
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX
00CTOSITEILCTB, JIAHHBIX, HAWJIECHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

. OLIEHUBATh COOTBETCTBHE pe3yibTaTa
UeT W  YCIOBUSM, OOBSCHATh MPUYMHBI
JOCTHOKEHHUS] WM HEJOCTHXKEHHUS! PEe3yJIbTaTOB
NEeSITENbHOCTH, HAXOJUTh OMMOKY, JaBaTh
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OILIEHKY TPHUOOPETEHHOMY OIIBITY.

[IpenmerHbIE

10 xacc/ 1 rog oOyueHus

Moynb«Asredpa U Hayaia MaTeMaTHYECKOTO
aHaaM3a»

. OnepupoBaTh MOHIATHIMHU:
palMOHATIBLHOE U ACUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JIECSITUUHAs APOOb, IPOLICHTHI.
J BeImonsaTh apupmMeTHIecKe onepanuu
C pallMOHAJILHBIMU U JE€MCTBUTEIbHBIMU
YHCIIaMU.

o BoinonHaTe npuOIMkEHHBIE
BBIYKCIIEHUS, UCTIONb3Ys IIPaBHIIa OKPYIJIEHUS,
JieNiaTh IPUKUIKY U OLIEHKY pe3yibTara
BBIYMCIICHUM.

J OnepupoBaTh MOHATUSAMU: CTETIEHb C
L[eJIbIM TIOKa3aTesieM; CTaHaAapTHas popma
3aMnMcy JeHCTBUTENLHOTO YUCIIa, KOPEHb
HaTypaJIbHON CTENEeHU; UCII0JIb30BATh
MOAXOIAUTYI0 (DOPMY 3aIllUCH AEHUCTBUTEIbHBIX
YyCceN AJIsl pellleHus] IPaKTUYECKUX 3a/1a4 U
MIpe/ICTaBICHUS TaHHBIX.

o OnepupoBaTh NOHATUSAMU: CUHYC,
KOCHHYC U TaHI€HC ITPOU3BOJILHOTO YIJIa;
HCIOJIb30BATh 3aIIMCh IPOU3BOJILHOTO yIila
yepe3 00paTHbIe TPUTOHOMETPUUECKUE

byHKINH.

Yucna
BBIYHUCIICHUS.

. OnepupoBaTh NOHATUSAMU: TOKIECTBO,
ypaBHEHHE, HEPABEHCTBO; 1IEJI0E,
palMoHalbHOE, UPPALMOHAIBHOE YPaBHEHHUE,
HEPaBEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHHE.
. BeimonssaTe npeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHUH U peliaTh
TPUTOHOMETPUYECKHE YPaBHEHUS.

J BoimonssTe npeoOpa3oBaHus LEbIX,
PALMOHATIBHBIX U UPPALMOHATIBHBIX BBIPAKEHHH
U pellaTh OCHOBHBIE THIIbI LIETbIX,
paLMOHATIBHBIX U UPPALMOHAIBHBIX YPABHEHUH
Y HEPaBEHCTB.

o [IpuMeHsATh ypaBHEHHS U HEPABEHCTBA
JUIsL pEeLIeHNs] MaTeMaTHUeCKUX 3aa4 U 3a]1a4 U3
pa3IMYHbIX 00NacTe HayKu U pealbHOM )KHU3HH.
o MoienupoBaTh peajibHble CUTyallul Ha
S3bIKE aNreOpbl, COCTABIATH BBIPAXKEHNUS,
YPaBHEHUs1, HEPABEHCTBA 10 YCIIOBHIO 3a/1a4H,
HCCIIEI0BATh IOCTPOEHHBIE MOJIENH C
UCIOJIb30BAHUEM allrapara ajareopsl.

YpaBHeHus
HEPaBEHCTBA.

u

¢ OmnepupoBarb MOHATHSAMMU: byHKIUS,
crocoOBbl 3a/laHus byHKIIH, o0nacTh

OyHKIMU
rpaduku.
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OTIpE/IeNIeHUs] U MHOKECTBO 3HaYeHUU (PyHKUIHNH,
rpaduk GyHKIMHU, B3aUMHO 0OpaTHbIe (PyHKINU.
e OmnepupoBaTb TNOHATUSAMHU: UYETHOCTb U
HEUYETHOCTh  (QYHKIUH,  HYIH  (QYHKIHH,
IPOMEXKYTKU 3HAKOTIOCTOSIHCTBA.

e lcmonb3oBaTh Tpaduku  QYHKIOUH s
peuieHus: ypaBHEHU.

e Crpoutb W uWTaTh TrpadUKA JTUHEHHOU
(GyHKIMHU, KBapaTHYHOW (DYHKIHH, CTETIEHHOU
(YHKIUY C LIETBIM ITOKa3aTelIeM.

e lcnons3oBate rpaduku  QyHKIUH IS
UCCIIEIOBAHUS IIPOLECCOB U 3aBUCHUMOCTEH IPH
peLIeHNnH 3a/1a4 U3 APYruX y4eOHBIX IMPEeIMETOB
U pealbHOM KU3HU; BbIpaXaThb (opMyaaMu
3aBUCHUMOCTHU MEX/ly BETUUMHAMU.

° OnepupoBathb TMOHATUSIMU:
MOCJIEA0BATEILHOCTD, apudmeTHuecKas i
reoMeTpHuUIecKasi IPOTPECCHH.

° OnepupoBaTh TOHSATHSIMU: OECKOHEYHO
yObIBafOIIasi  TeOMETpUYecKass  TPOTPeccHs,
cyMMa OECKOHEYHO yObIBaromieit
TEOMETPHUYECKOU MPOTPECCHUH.

° 3amaBaTh MOCJIEOBATEILHOCTH
pPa3IUYHBIMU CIIOCOOaMHU.

° Hcnonp3oBath CBOMCTBA
MOCJIEIOBATEIBHOCTE W MPOTPECCUd ISt
pelieHuss  peanbHBIX  3aJad  IPHUKIAJTHOTO
XapakTepa.

Hauamna

MaTeMaTU4YCCKOI O

aHaJIu3a.

L4 OHepI/IpOBaTB IIOHATHUAMU: MHOXKCCTBO,
oIepalyn HaJl MHOXCCTBaMHU.

L4 Hcmnonn30BaTh TECOPETUKO-
MHOKECTBECHHBIHN aIrrapar JJis OIrucCaHus
PCAJIbHBIX ITPOLCCCOB U ﬂBHCHHﬁ, IIpHu PpCUICHNU
3aa4 U3 Apyrux y‘Ie6HbIX npeaAMCETOB.

L4 OHepI/IpOBaTL IOHATUAMMU: OIIPCACIICHHUC,
TCOpEMa, CIICACTBHUC, 10KA3aTCIbCTBO.

MHo>xecTBa
JIOTHKA.

u

IIpeamerHsIe

11 xnacc/ 2 rog oOyueHus

MOJIYJ'IL «Anre6pa M HadyaJla MaTEMATHYCCKOT'O
a”HaJInu3a»

L4 OHepI/IpOBaTL NOHATHUAMU: HATYPAJIBHOC,
J1(SAI (6] YHUCJI0, HUCIIOJb30BAaTh MMPpU3HAKA
ACJTIMMOCTH TECJIbIX YHUCCII, PA3JIOKCHUEC YUCIIa Ha
IMPOCTBIC MHOXKUTCIIN AJId PCHICHUA 3a1a4.

J OnepupoBaTb MOHATHEM: CTENEHb C
panMoHaIbHBIM TIOKa3aTeNeM.

o OmnepupoBaTh MOHATUSAMHU: Jiorapupm
4HCIIa, JIeCATUYHBIE u HaTypaJbHbIe

Yucna
BBIYMCJIEHUS.
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J0rapuMBsl.

. IIpuMeHATs CBOMCTBA  CTENEHU  AJIA
npeoOpa3oBaHUs  BBIPAKEHUH;  ONEPUPOBATH
HNOHATUSIMU:  [IOKa3aTeJIbHOE YpaBHEHHE U
HEpPaBEHCTBO;  pelllaTh  OCHOBHBIE  THIIbI
[I0Ka3aTeIbHbIX YPABHEHUN U HEPABEHCTB.

o BeimonssTh npeoOpa3oBaHuUs
BBIPAKEHU, COJIEpIKAIINX norapudmsl;
ONEpUPOBaTh MOHATHSAMM: JIOTAPUPMUUECKOE
YpaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE
TUNBl  JIOTapUMUYECKHX  YpaBHEHUH W
HEPaBEHCTB.

. Haxonuts pelIeHus MIPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.
. OnepupoBaTb  MOHATUSMH:  CHUCTEMa

JUHEWHBIX  YpaBHEHUHM U €€  pCIICHHE;
HCIIOJb30BATh CUCTEMY JIMHEWHBIX YpPaBHEHHU
JUISL pEIIEHUs] PAKTUYECKUX 3a/1a4.

° HaxonuTek pemienust npocTeHIIMX CUCTEM
U COBOKYIMHOCTEW pallMOHAIbHBIX YPAaBHEHHUU U
HEpPABEHCTB.

. MopenupoBath peanbHbIE CUTYallMM Ha
A3bIKE  anreOpbl, COCTABIATH  BBIPAXKECHMUS,
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBI 11O
YCIIOBHIO 3aJa4d, HCCIEN0BATh MOCTPOCHHBIE
MOJIENU C UCTIOJIb30BAHUEM arapara anreopsl.

YpaBHeHus u
HEPABEHCTBA.

o OnepupoBatb MOHSTUSIMHU:
epUOINIecKas byHKIMS, MIPOMEXYTKHU
MOHOTOHHOCTH (YHKIIMHM, TOYKH SKCTpeMyma
¢byHkuuM,  HamOOJBIIEE W HAaUMCHBIIEE
3HauCHUs GbyHKIIH Ha MIPOMEXKYTKE;
UCIIOJIb30BaTh UX I UCCIENOBaHUS (PYHKIUH,
3aJJaHHOM rpaUKOM.

J OnepupoBaTh  NOHATHAMH:  TpaduKH
MOKa3aTelbHOMH, norapupMuUuecKon u
TPUTOHOMETPHUECKUX (YHKIUI; N300paXkaTh UX
Ha KOOPAMHATHOM IJIOCKOCTH W HCIOJIb30BaTh
JUIS pEIlieHUs] ypaBHEHUIN 1 HEPaBEHCTB.

° N3o6paxkats Ha KOOPAMHATHOU
IUIOCKOCTH TpadUKu JMHEHHBIX YpaBHEHMHA U
UCMOJb30BaTh MX JUIA pPEUIeHHUs CHCTEMbI
JIMHEUHBIX YPaBHEHUM.

o Hcnonb3oBate rpapuku (QyHKUMHA 1715
UCCIIeIOBaHMsI TPOLIECCOB U 3aBUCUMOCTEH U3
JPYrUX y4eOHBIX TUCIHUITINH

OyHKINHT u
rpaduKu.

e OmepupoBaTh MOHATUSAMH:  HENpPEepbIBHAS
GbyHKIUS; IIPOM3BOIHAS ¢byHKIMY;
WCIOJIb30BaTh T'€OMETPUUECKUN M (Pu3HUecKuii

Hauama
MaTEMATHYECKOTO
aHaJin3a.
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CMBICII IIPOU3BOJHOM JJIsl PELIEHUS 3a1a4.

e HaxoauTp  1OpPOM3BOJHBIE  3JIEMEHTAPHBIX
(YHKIHH, BBYUCIATH TPOU3BOJTHBIC CYMMBI,
MIPOU3BEJICHHUS, YACTHOTO (PYHKITHIA.

e lcnonb3oBaTh MPOU3BOAHYIO JUISL
UccleoBaHusl (YHKIMH HAa MOHOTOHHOCTh U
9KCTPEMYMBI, MIPUMEHSITh pe3yabTaThl
UCCIIEZIOBaHMS K IOCTPOEHUIO I'pa(uKOB.

e lcnonb3oBaTh MPOU3BOIHYIO JUISt
HaxXOXJEHUS  HAWIyyllero  peuieHus B
NPUKIAJHBIX, B TOM YHCJIE COLUAIBHO-
SKOHOMMUECKHUX, 3a/1a4ax.

e OmnepupoBaTh MOHATUSAMU: NEPBOOOpazHas U
UHTErpai; MOHUMAaTb TE€OMETPUYECKUH U
(u3nueckuil CMbICI UHTETpaa.

e Haxomute mepBOOOpa3HBIE dSIEMEHTAPHBIX
(GyHKIMM; BBIYMCIATH HMHTErpai mo ¢dopmyie
Herorona—JleitOauma.

e Pemarh NpuKIaJHbIE 33a0aud, B TOM 4YHCIIE
COLIMAJIbHO-OKOHOMMYECKOTO ¥ (PU3UYECKOTO
XapakTepa, CpeICTBaMH  MaT€MaTH4YeCKOIro
aHayu3a.

[IpenmetHbIE

10 kmacc/ 1 rox oOyueHus

Monyns «I'eoMeTpusi».

1. OnepupoBath NOHATUSAMU: TOUKA, IpAMas,
MJIOCKOCTb.

2. IlpuMeHSTh AaKCHOMBI CTEPEOMETPUHM U
CIIEJICTBUS u3 HUX npu peleHuu
reOMETPUYECKUX 3a/1a4.

3. OHepI/IpOBaTB IOHATUAMU: MIAPAJUICIIBHOCTD U
NEPNCHIUKYIAPHOCTD IMPAMBIX U IUIOCKOCTEH.

4. KnaccuduuupoBath B3aMHOE PACIIOJIOKEHNE
OPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE.

5. OnepupoBaTh MOHATUSAMHU: ABYTPAHHBINA YroOI,
IpaHu JBYIPAaHHOTO Yyria, pedpo ABYIPaHHOTO
yria; TMHEHHBIH yroJl ABYrPaHHOTO YIIia;
rpajaycHasi Mepa JBYTPaHHOTO yria.

[Tpsmbie
MJI0CKOCTH
MIPOCTPAHCTBE

6. OHepI/IpOBaTb MNOHATUAMHA: MHOI'OT'PAaHHUK,
BLIHYKHLIﬁ n HeBbIHYKHBIﬁ MHOI'OI'PaAHHHUK,
QJICMCHTBI MHOT'OI'paHHUKA, HpaBI/IJ'IBHHﬁ
MHOT'OT'paHHUK.

7. Pacrio3HaBaTh OCHOBHBIE BHUIBI
MHOTOTPaHHHUKOB (MMMpaMHIa; TPU3Ma,
IPSIMOYTOJIBHBIN Napajuieenune, Ky0).

8. KimaccupuuupoBats MHOTOTpaHHUKH,
BBIOMpast OCHOBAHMS JUIsl KJIacCU(UKAIIIH
(BBIMTYKJIbIE ¥ HEBBIMYKJIbIE MHOTOT DAHHUKH;
MIPaBUIIbHBIE MHOTOTPAHHUKH; TIPSIMBIE U
HAKJIOHHBIE PU3MBI, TapaJIIeICIHUIIEb]).

9. OnepupoBaTh NOHATUSMU: CEKyIIas

MHoOTOrpaHHUKA
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IIJIOCKOCTh, CCHCHUEC MHOTOI'PAHHHKOB.

10. OOBSICHATH MPUHIIMITBI TOCTPOCHHUS
CEUCHMH, UCTIONb3YsI METOJL CJICOB.

11. Crpouts ceueHuss MHOTOTpaHHUKOB
METOJIOM CJIE/IOB, BHINOIHSTH (BBIHOCHBIE)
IUIOCKHUE YEPTEXKU U3 PUCYHKOB ITPOCTHIX
00BEMHBIX QHUTYDP: BUJ CBEPXY, COOKY, CHU3Y.

12. Pemars 3agaun Ha HAXOXKIECHUE
TEOMETPUYCCKHUX BEJIMYUH TI0 oOpas3iam min
QITOPUTMaM, IIPUMEHSIST U3BECTHBIC
AQHATUTUICCKUE METOBI TIPU PEIICHUU
CTaHJIAPTHBIX MaTEeMaTUYECKHX 3a7a4d Ha
BBIYHCIICHUE PACCTOSTHHNA MEXKTY IBYMS
TOYKAMH, OT TOYKH JIO IPSMOM, OT TOUKH JIO
TJIOCKOCTH, MEXKTyCKPEIIIHBAFOIIIHMHUCS
TIPSIMBIMU.

13. Pemrats 3agaun Ha HAXOXKIEHHAE
TCOMETPUYECKHUX BEJIMYUH TI0 00pa3iam min
QITOPUTMaM, IIPUMEHSIS U3BECTHBIC
AQHATMTHICCKUE METOBI TIPU PEIICHUN
CTaHJIAPTHBIX MaTeMaTHYECKHX 3a71a4d Ha
BBIYHCIICHUE YTIIOB MKy CKPCIITHBAFOIIIHMHECS
MPSMBIMH, MEXTy IPSMOH H TIIIOCKOCTBIO,

MEX Ty TUTOCKOCTSIMH, IBYTIPAHHBIX YIJIOB.

14. Beruncnars 00BEMBI U IUIOIIAAN
TMOBEPXHOCTEH MHOTOTPAaHHUKOB (ITPU3Ma,
MUpaMHUJIa) C MpUMEHEHHEM (HOPMYIT; BEIYUCIIATD
COOTHOIIEHUS MEXTY TUIOIIAISIMH
MMOBEPXHOCTEH, 00bEMaMM 1OT0OHBIX
MHOTOT'PAaHHUKOB.

15. OnepupoBaTh MOHATUSMU: CUMMETPUS B
IPOCTPAHCTBE; UEHTP, OCh U TUNIOCKOCTh
CUMMETPHUHU; LEHTP, OCh U TUNIOCKOCTb
CUMMETpUU QUTYPHI.

16. N3Bnekats, mpeoOpa3oBLIBATh U
UHTEPIPETUPOBATH HHPOPMALIHIO O
POCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaX,
NPEJCTABICHHYIO Ha YePTEkKaX U PUCYHKaX.

17. IlpumeHsTs TeoMeTpudecKue GaKThl s
pellleHus] CTEPEOMETPUYECKUX 3a/a4,
IPEIOoJIararoInX HECKOJIBKO MIAaroB PEIIeHu,
€CJIM YCJIOBUS IPUMEHEHHU 3aJaHbl B SBHOU

dhopwme.

18. IIpuMeHATH npocTeiiue nporpaMMHbIe
CPEICTBA U JIEKTPOHHO-KOMMYHHUKAI[UOHHbIE
CUCTEMBI IIPH PELICHUN CTEPEOMETPHUUECKHUX
3az1ad4.

19. IIpuBOUTH MTPUMEPHI MATEMATUYECKUX
3aKOHOMEPHOCTEN B PUPOJE U KU3HU,
pacro3HaBaTh NPOSBICHHUE 3aKOHOB T€OMETPHUU
B HCKYCCTBE.
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20. IIpyMeHATH NOJly4YEHHbIE 3HAHUSI Ha
MPAKTUKE: aHATM3UPOBATh PEAIbHBIC CUTYAIHH
U IPUMEHSTh U3y4CHHbIC MOHATHS B IIpoLIecce
MOKCKA PEHICHUS MAaTeMaTHIECKU
chOopMyITUPOBAHHON TIPOOIEMBI, MOICTUPOBATH
peanbHbIe CUTYalluH Ha S3bIKE TEOMETPUH,
UCCIIeIOBATh MMOCTPOSHHBIE MOJICIH C
UCTIOJIb30BAHUEM I'€OMETPUIECKUX MTOHATUN U
TEopeM, anmnapara areOpbl; pemarhb
NPaKTUYECKUE 3a7a4l, CBSI3aHHBIC C
HAXO0JKJCHUEM I'€OMETPUYECKHIX BEJMYHH.

[IpenmeTtHbIE

11 xmacc/ 2 ron o6ydenust

Monyns «I'eomeTpus».

1. OnepupoBaTh MOHATUAMHU: IHJIUHIPUIECKAS
MMOBEPXHOCTh, 00pa3yIoNIUe UJINHIPUIECKOU
TMOBEPXHOCTH;, IMJIMHIP; KOHUYECKast
MMOBEPXHOCTh, 00Pa3yIOIINEe KOHUIECKOM
MMOBEPXHOCTH, KOHYC; chepruecKas
TTOBEPXHOCTb.

2. Pacno3naBath Tena BparieHus (IHIHHID,
KOHYC, cdepa u map).

3. OOBSCHATH CIIOCOOBI MOJTYYEHUS TEI
BpaIeHusl.

4. KnaccupuuupoBaTh B3aMMHOE PACIIOI0XKEHNE
chepsl B TIOCKOCTH.

5. OnepupoBaTh MOHATUSMHU: IIAPOBON CETMEHT,
OCHOBaHHUE CETMEHTA, BHICOTA CETMEHTA;
IapOBOM CJI0i, OCHOBAHHE IIAPOBOTO CJIOA,
BBICOTA IIAPOBOTO CJIOS; HIAPOBOI CEKTOP.

6. Berunciasate 00bEMBI ¥ ILJTOIIAIN
MOBEPXHOCTEH TEJ BPAIICHUS, TE€OMETPUUECKUX
TEJ C MPUMEHEHUEM (HOPMYIT.

7. OnepupoBaTh MOHSATUSMHU: MHOTOIPAHHUK,
BIIMCAHHBIN B c(hepy U OMKUCAHHBIA OKOJIO
cdepsl; cdepa, BIUcaHHAS B MHOTOTPAHHUK UITU
TEJIO BpalllCHUSI.

8. BBIUUCIIATH COOTHOIICHUST MEKITY
IUTOIIAIIMU TTOBEPXHOCTEH U 00bEMaMuU
[MOJOOHBIX TEIL.

9. U306paxaTh u3ydaemblie GUTYpHl OT PYKH U C
NPUMEHEHHUEM MPOCTHIX YEPTEIKHBIX
MHCTPYMEHTOB.

10. BBIMONHATH (BEIHOCHBIE) TUIOCKUE YEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUI
CBEpXy, COOKY, CHU3Y; CTPOUTH CEYECHHUS TEI
BpalleHUsl.

11. 3BnekaTh, MHTEPIPETUPOBATE U
peoOpa3oBbIBaTh MH(POPMAIHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX,
MPEJCTABICHHYIO Ha YepTeXkaxX U pUCYHKaX.

Tena BpameHus

12. OnepupoBath NOHATHEM BEKTOP B

Bekropsl
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IIPOCTPAHCTBE.

13. BbINoaHATH ASUCTBUS CIOXKEHUS BEKTOPOB,
BBIYMTAHUS BEKTOPOB U YMHOKEHHUSI BEKTOpa Ha
YHCII0, OOBSICHATH, KAKUMH CBOWCTBAMU OHU
00JaaoT.

14. ITpuMeHATh NpaBWJIO MapaJlIeNICUIEA.

15. OnepupoBaTh NOHIATHAMU: JEKAPTOBBI
KOOPJMHATHI B TIPOCTPAHCTBE, BEKTOP, MOTYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI
BEKTOPA, yroJl MKy BEKTOPaMH, CKAISIPHOE
IPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U
KOMIIJIAHAPHBIC BEKTOPBHI.

16. Haxoautb cyMMy BEKTOPOB U IIPOU3BE/ICHUE
BEKTOpa Ha YHUCJIO, YTOJI MEXAY BEKTOPaMHU,
CKaJIIPHOE IIPOM3BE/ICHUE, PACKIIA/IBIBATD
BEKTOP M0 JABYM HEKOJUIMHEAPHBIM BEKTOpaM.

17. 3amaBaTh INIOCKOCTh YPAaBHEHUEM B
JIEKapTOBOM CUCTEME KOOPINHAT.

18. IIpumensaTh reomeTpuyueckue GakThl IS
penIeHust CTepeOMETPUYECKHX 3a/1a4,
MIPEANOJIAraroX HECKOJIBKO [IIaroB PEIICHHUs,
€CJIM YCJIOBUS IIPUMEHEHNS 3aaHbl B SBHOU

dhopwme.

19. Pemats mpocTeime reoMeTpuyecKue
3a/1auM Ha MIPUMEHEHNE BEKTOPHO-
KOOPJIMHATHOT'O METO/JIA.

20. PemaTth 3agauy Ha JOKA3aTEILCTBO
MaTeMaTHYECKHX OTHOIICHUI U HAX0XKICHNE
TEOMETPUUECKHUX BEJIMYUH 110 00pas3iamM uiu
aNropuTMaM, MPUMEHSS U3BECTHBIC METObI ITPH
pelIeHUN CTaHJAPTHBIX MATEMaTHYECKUX 3a/1a4.

21. IlpumeHaTs mpocTeime NporpaMMHbIE
CPEICTBA U 3JEKTPOHHO-KOMMYHHUKAI[MOHHbIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX
3a/1a4.

22. [IpuBOIUTH MpUMEPHI MATEMATUYECKUX
3aKOHOMEPHOCTEH B MPUPOJIEC U KHU3HHU,
pacro3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUU
B UCKYCCTBE.

23. [IpuMeHATh MoJIydeHHbIE 3HAHUS Ha
MPAaKTHKE: aHAIM3UPOBATh PEaIbHbIE CUTYallUU
Y IPUMEHSTH N3YUYCHHBIE MOHATHS B IPOLECCE
MOUCKA PEIICHUS] MaTEMAaTUYECKU
chopMynTupOBaHHON POOIEMBI, MOIETUPOBAThH
peanbHbIe CUTYaIlMU Ha SI3bIKE T€OMETPHH,
MCCJIEeI0BaTh OCTPOCHHBIE MOJEIIH C
UCIOJIb30BAHNEM F€OMETPUUECKUX MTOHATUN U
TeopeM, anrmapara anreOpsl; pemaTh
MPaKTUYECKHE 3a7aul, CBSI3aHHBIE C
HAaX0’KJICHHEM F€OMETPUUECKUX BEJIMYUH.

KOOpPIUHAThI
IIPOCTPAHCTBE

B

[IpenmerHbIe

10 xnacc/ 1 rox oOydenus
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Monynb «BeposSATHOCTb M CTATUCTHKA»

1. YuTath U CTPOUTH TAOIHIIBI M THArPAMMBIL.

2. OnepupoBaTh NOHATUAMU: CPEIHEE
apupmeTHyecKoe, Meana, HanOoJblee,
HaMMEHbIIIee 3HAaYCHUE, pPa3Max MacCHBa
YHCIIOBBIX JaHHBIX.

3. OnepupoBaTh NOHATUSAMU: CITy4alHBII
9KCIIEPUMEHT (OIIBIT) U CIIydyaliHOE COOBITHE,
3JIEMEHTAPHOE COOBITHE (2JIEMEHTAPHBINA UCXO.)
CJIy4aifHOTO OIIbITa; HAXOIUTh BEPOSTHOCTHU B
OTIBITaX C PAaBHOBO3MOKHBIMH CITy4allHbIMU
COOBITHSIMH, HAXOJUTh U CPaBHUBATh
BEPOSITHOCTH COOBITHI B U3y4EHHBIX CIy4ailHBIX
9KCIIEPUMEHTAX.

4. Haxomuth ¥ pOopMynUpoBaTh COOBITHS:
nepecevyeHne u 00beAMHEHUE JAHHBIX COOBITHH,
coOBbITHE, TPOTUBOMOJIOKHOE JAHHOMY
cOOBITHIO; MOJIB30BATHCS AUAarpaMMaMu Diijiepa
1 (GopMyIoil CII0KEHUS BEPOSITHOCTEH MpU
pelIeHNH 3a1au.

5. OnepupoBaTh NOHIATUAMHU: YCIOBHAs
BEPOSATHOCTH, HE3aBUCUMBIE COOBITHSI; HAXOIUTH
BEPOSTHOCTH C TIOMOIIBIO MPaBUJIa YMHOKEHUS,
C TIOMOIIIBIO JIepeBa CIy4yaifHOTO OMBITA.

6. [IpuMeHsITH KOMOMHATOPHOE TIPABHIIO
YMHO>KEHUS IPU PELICHUH 3a/1a4.

7. OnepupoBaTh MOHATUSIMU: UCTIBITAHHE,
HE3aBHCHMBbIE UCTIBITAaHUS, CEPHs UCTIBITAHUM,
ycIiex M Hey/auya; HaXOJAUTh BEPOSITHOCTH
COOBITHI B CEpUH HE3aBUCUMBIX UCIBITAHUHN 10
IIEPBOIO ycIiexa; HaXOIUTh BEPOATHOCTH
cOOBITHI B CepUU UCTIBITaHUK bepHymm.

8. OnepupoBaTh MOHATUSAMHU: CITydaiiHas
BEJIMUMHA, paclpe/ieieHue BEPOATHOCTEH,
Jiarpamma pacrpeielieHHus.

IIpeamerHsie

11 xnacc/ 2 rog oOyueHus

MO,HYJ'IL «BeposSITHOCTDL M CTATUCTUKAY.

1. CpaBHUBATHh BEPOSTHOCTH 3HAYCHUI
CIIydaifHOM BEIMYUHBI TIO0 PACIPEICIICHUIO UITH C
MOMONIBIO AUATPAMM.

2. OnepupoBaTh NOHATHEM MAaTEMaTHYECKOTO
0KUJAHUS; IPUBOIUTD IIPUMEPBI, KaK
IIPUMEHSAETCSI MATEMATUYECKOE 0XKUTAHNUE
CIIy4alHOM BEJIMYMHBI HAXOAUTH
MAaTeMaTUUYECKOE OKHUIAHUE 10 JAHHOMY
paclpeeneHuro.

3. UmeTh MMpeaACTaBJICHUC O 3aKOHC OOJIBIINX
YHUCCII.

4. ImeTh npesicTaBiIeHUE O HOPMAJILHOM
pacnpeesIeHuN.
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3. COAEP)KAHUE YYEBHOI'O IPEJIMETA

Ha3Banue
pa3znenoB(a)/rias (bl)
n/unu Tem(bl)
y4eOHOTO MpeMeTa

Kpartkoe conepxanne mporpammsl pa3ienoB(a)/ riaaB(bl) W/ TeM(bl)
y4eOHOro npeaMera

Monynbs «Anrebpa u Hayajla MaTEMaTHYECKOTrO aHAJIN3a»

Yucaa u
BBLIYMCJICHUSA

Panmonansupie uncna. OOBIKHOBEHHBIE M JECATUYHBIE JpOOH,
IPOICHTHI, OSCKOHEYHBbIE NEePHOMUYECKHe aApodHu. Apudmernueckue
omepaluy C palloHaJIbHBIMU YHCIAMH, MpeoOpa30BaHUs YHCIOBBIX
BhIpakeHui. [lpuMeHeHune npoOGeil W MPOLEHTOB MJsi  pElICHUS
NPUKIAIHBIX 33/a4 M3 pPa3IM4HBIX OTpacied 3HAHWUM M pealbHOU
AKU3HU.

[elictButenbHble ynciia. PalmonanbHble M MppalMOHAIbHbIE YUCTIA.
ApudmMernueckne — omepandd € JICUCTBUTEIBHBIMA  YHCIIAMH.
[IpubmmkEéHHBIE BBIYUCICHUS, TpaBWUJa OKPYIJICHHS, NPHUKUIKA U
OIICHKA PE3YJIbTaTa BHIYHCICHUH.

Crenenp ¢ menbiM mokazateneMm. CraHmapTtHas QopMa 3amucu
NENCTBUTENBHOTO YKncia. Vcmoap30Banme moaxoasmieit (opMbl 3arucu
JNEHUCTBUTENBHBIX YHCEN IS PEIICHWs TPAKTHYSCKUX 3amad |

OpeACTaBJICHUA TaHHBIX.

ApudmMeTnuecknii KOpeHb HaTypaJlbHOW creneHu. JleWicTBus ¢
apuMeTHYeCKUMU KOPHSIMH HaTypaJIbHON CTETIECHU.

CuHyCc, KOCHMHYC M TaHT€HC YHUCJIOBOTO apryMeHTa. ApKCHHYC,
apKKOCHHYC, apKTaHI'€HC YUCJIOBOTO apryMeHTa.

HaTypanLHHe 1 LOCJIbIC 4YuCa. HpI/IBHaKI/I JCIIMMOCTH L CJIBIX
YHUCCII.

CreneHs ¢ palruOHAJILHBIM IIOKA3aTCIICM. CBolicTBa CTEICHH.

Jlorapudm yucna. Jlecatnynbie U HATypaIbHbBIE JOTAPUDMBI.

YpaBHeHus u
HepaBeHCTBa

ToxnecTBa U TOXKASCTBEHHEIC npeo6pa30BaHI/1${.

[IpeoOpa3oBanre TPUTOHOMETPUUECKUX BhIpakeHU. (OCHOBHBIE
TPUTOHOMETPUUYECKHE (HOPMYJIBI.

YPaBHeHI/Ie, KOpPCHb YPpaBHCHUA. HepaBeHCTBO, peaieHuce
HCPaBCHCTBA. Merton HHTCPBAJIOB.

Pemenne 1menpix u I[p06HO -palluOHAJIbHBIX ypaBHeHI/Iﬁ u
HCPABCHCTB.

Penienne uppanMoHanbHBIX YpaBHEHUH U HEPAaBEHCTB.
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Pemienre TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHre  ypaBHEHM W HEPAaBEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3a7ad W 33734 W3 Pa3IMyHbIX OOJIacTe HayKu u
pEaTbHOM KU3HH.

[IpeoOpazoBanne BBIpaKEHHIA, COAEPIKALIIUX JIOTAPUDMBL.

[IpeoOpazoBanue  BBIpOXKEHUN, COJAEpKAIIUX  CTEHEHU  C
palMoOHaIBHBIM MOKa3aTeJIEM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.
[Toka3arenbHble ypaBHEHUS U HEPABEHCTBA.
Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl JIMHENHBIX ypaBHEHU. Pelienne mpukiIaaHbiX 3a1ad ¢
ITOMOIIIBIO CUCTEMBI JINHEWHBIX YPABHEHU.

CucreMbl © COBOKYITHOCTH  palfHOHaJIbHBIX ypaBHeHI/Iﬁ nu
HEepaBEHCTB.

[IpruMeHeHne ypaBHEHHMH, CUCTEM W HEPABEHCTB K PEHICHHIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 Pa3IM4YHbIX 00JacTel Hayku u
peaTbHOM KU3HH.

DOYHKIUH U
rpagpuxku

OyHKIUA, cnocoObl 3amaHus  QyHkuun. ['paduk  GyHKIHUH.
B3anmuO 00paTHbIE GyHKITUH.

OO6nacTh ompeneneHuss 1 MHOXKECTBO 3HaueHUW QyHkuuu. Hymu
¢byaknun. IIpoMexyTku 3HAKONMOCTOSIHCTBA. YETHBIE W HEUYETHBIE

dbyHKIHH.

CrenenHas (QyHKIUS ¢ HATYpaJbHBIM U IIEJIBIM MOKa3aTeneM. Eé
cBolicTBa 1 rpaduk. CBoMcTBa U rpadK KOpHsI N-0¥ CTETICHHU.

TpI/IrOHOMeTpI/I‘IeCKaSI OKPY’XHOCTb, OIIPCACIICHUC
TPUT'OHOMETPUYCCKHUX (bYHKI_II/Iﬁ YHUCJIOBOT'O aprymMeHTa.

DyHKIUS. [Tepuoanueckue byHKIMH. IIpomexyTku
MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl M MUHUMYMBI (YHKIHH.
Haubounbiiee u HauMeHblee 3HaueHHe (QyHKIUU Ha TPOMEXKYTKE.

Tpuronomerpudeckue GyHKIUHU, UX CBOICTBA U rpaduKu.

ITokazaTenpHast u norapudmuyeckas (yHKLUUU, UX CBOMCTBA M
rpaduky.

Hcnonb3oBanue rpadukoB QYHKIMI A pEIICHUsS YpaBHEHHH U
JIMHEUHBIX CUCTEM.

Hcnonp3zoBanue rpadukoB  (GYHKUMH 1 UCCIEAOBaHUS
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MPOLECCOB U 3aBUCUMOCTEM, KOTOPbIE BO3HUKAIOT IIPU PELICHUU 3a7a4
U3 IPYTUX y4EOHBIX MPEIMETOB U PEaTbHON KU3HH.

Hauana
MATEMATHYeCKOI0
aHaJIn3a

ITocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs IIOCIIEA0BATEILHOCTEH.
MOHOTOHHBIEC IOCICAOBATSILHOCTH.

ApudmeTrrueckas U TeoOMETpHYECKash MPOrpeccu. beckoHewHo
yObIBaomiasi reoMmerpuyeckas mporpeccus. CymMma OECKOHEYHO
yObIBaromiel reomerpuyeckoil mporpeccur. Popmyna  CIOXKHBIX
npoueHTOB. Vcroib30Banre IpOrpeccuu Jiisl peLIeHUs] pealIbHbIX 3a/]1a4
IPUKIIATHOTO XapakTepa.

HenpepeiBHble (yHKIMU. MeToa HHTEpBANOB s pELICHUS
HEPABEHCTB.

[IpousBonnas ¢ynkiuu. ['eomerpuuecknii U GU3NUIECKUN CMBICT
IIPOU3BOTHOM.

[IpousBonHbie rreMeHTapHbIX GYHKIHH. DOpMyIIbl HAX0XKIEHUS
MIPOU3BOJIHOM CyMMBI, IPOU3BECHHUS M YACTHOTO (DYHKIIHH.

[IpuMeHnenre TPOUBBOJHONM K HCCIENOBaHWIO (YHKIWNA Ha
MOHOTOHHOCTb W JKCTpeMyMmbl. HaxokneHue HauOoOJbIIETO W
HaWMEHBIIIETO 3HAaYeHUsT (PYHKIIUUA HA OTPE3KE.

[lpuMeHeHHe TPOW3BOAHON ISl HAXOXKACHUS  HAMITYYIIETO
pemieHus B TPUKIATHBIX 3aJadax, Ui ONpEACICHUS CKOPOCTH
nporiecca, 3a7aHHOro GOopMyJION UiTu TpaduKoM.

[TepBooOpasnas. Tabnuia nepBooOpa3HBIX.

WHuTterpas, ero reoMeTpu4ecKud W  (U3HUYECKHUH  CMBICI.
Brruncnenue unterpana no gpopmyne Herorona—JleiiObuuia.

Muo:kecTBa M
JOTHKA

MHoxecTBO, oOmepalMd  HaJl  MHOXKeCTBaMHu. JluarpamMmbl
Ditnepa—Benna. [IpuMeHeHne TE€OPETUKO-MHOKECTBEHHOTO arnapara
JUIS ONIMCAHUS peajbHBIX MPOIECCOB U ABICHUM, IPU PELICHUH 33/1a4 U3
JIPYTrUX y4eOHBIX IPEIMETOB.

Onpez[eneHI/Ie, TCOpEMaA, CIICACTBUC, TOKA3aTCIILCTBO.

Monayns «I'eomerpus»

IIpsimbie
IVIOCKOCTH
NPOCTPAHCTBE

OCHOBHBIC TTOHATHSA CTCPCOMECTPUH. Tqua, npsmMasd, MIOCKOCTD,
IMPOCTPAHCTBO. Ilonstue 00 AKCMOMAaTHU4YCCKOM IMOCTPOCHHUH
CTCPCOMETPUHN: AKCUOMBI CTCPECOMCTPUHU U CICACTBUA U3 HUX.

B3anmHOe  pacnonoxeHue — OpsAMBIX B IPOCTPAHCTBE:
IIEpECeKaroIINeCs], TMapaJUIEIbHbIE M CKPELIMBAIOLIHUECS IpsAMBIE.
[TapamnensHOCTH  NpAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
NapajulesibHble TpsAMbIE B MPOCTPAHCTBE; MAPAIIEIBHOCTh TPEX
NpAMBIX;  MAPAJUIEABHOCTh NPSIMOM M IUIOCKOCTU. YIJBI €
COHAIIPABJIEHHBIMU  CTOPOHAaMH;  YroJd  MeXIy  OpsAMBIMH B
MPOCTPAHCTBE. [TapannensHOCTH IIIOCKOCTEH: rapasuiesIibHbIE
IUIOCKOCTH; CBOMCTBA NapauIeNIbHBIX IUIOCKocTed. [Ipocreimme
MPOCTPAHCTBEHHbIE  (UTYphl HAa  IUIOCKOCTH:  TETpadap, Kyo,
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napaJuieseuIe]]; IOCTPOCHUE CCUCHHN.

[IepnieH UK YIIPHOCTD IpsAIMOM u IJIOCKOCTH:
NEPIEHIUKYIISIPHBIE IIPSMBIE B IPOCTPAHCTBE, NIPSIMbIE NIapAJLIIEIbHBIE U
NEPIEHIUKYISIPHBIE K IUIOCKOCTH, IIPHU3HAK IEPHEHIUKYJIAPHOCTU
NpsAMOM M IUIOCKOCTH, TeopeMa O MpAMOW MNEePIeHAUKYISPHOU
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEXKIY IPSIMOH U INIOCKOCTBIO;
JBYTPAaHHBIN yroJl, IMHEHHBIN YroJl AByrpaHHoro yria. llepnenauxyisip
Y HAaKJIIOHHBIE: PACCTOSHHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE OT
OpsIMOM 10 IUIOCKOCTH, MPOEKIUs (QUIypbl Ha  IUIOCKOCTb.
[lepneHIUKYISIPHOCTD IJIOCKOCTEM: NPHU3HAK NEPHEHAMKYIIPHOCTH
JBYX miockocteil. Teopema o TpEX nepneHIuKyspax.

MHOrorpaHHMKH

[TonsTue MHOTOI'DAaHHUKA, OCHOBHBIE JJIEMEHTBI
MHOTOTPaHHHUKA, BBIITYKJIbIE U HEBBIMYKJIblE MHOTOI'PaHHUKH; pa3BEPTKa
MHoOrorpaHHuka. IIpu3ma: N-yrosibHass npusma; TpaHd M OCHOBAHUSA
NpU3MBl;, TpsAMas MW HAKJIOHHAas TMpU3MbI; OOKOBas U TMOJHAas
ITOBEPXHOCTH IIPU3MBL. [Tapamtenenunen, IIPSIMO YT OJIbHBIN
napajuieJienuIe] u ero cpoiictBa. Ilmpamumpa: N-yrosibHas nupamuja,
IpaHd U OCHOBaHHWE MHUpaMHabl; OOKOBas M IOJIHAS MOBEPXHOCTH
MMpaMU/Ibl; IpaBUIbHAS U yCceuEHHAs MupaMuja. JJIEMEHThI IPU3MbI U
nupamuapl. [lpaBuiibHbIE MHOTOTPAHHUKH: TOHSTHE MPaBUIBHOTO
MHOTOTpaHHHUKa; IMpaBWIbHAs TpuU3Ma M TpaBUIbHAS MUPAMUJIA;
MpaBWJIbHASL TPEYroJibHas MHUpaMuJa W TMPaBUIbHBIN TeTpasap; KyoO.
IIpencraBneHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’dAp, AOJCKadIp
n ukocadp. CeueHus NpU3Mbl U MUPAMUIBL.

CuMMeTpHsi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIHHO TOYKH,
NpsIMOM,  TUIOCKOCTH.  DJIEMEHThl CUMMETpUHM B  NUPAMUJIAX,
napajuiesienune1ax, NpaBuibHbIX MHOTOIPAHHUKAX.

Boruncnenue 31eMeHTOB MHOTOTPAaHHHMKOB: pEOpa, IUAroHaiH,
yrabl.  [Inomaas OOKOBOM TMOBEPXHOCTH M TMOJHOW IMOBEPXHOCTHU
OpsIMOM  MPU3MBI, IUIOWAAb OCHOBaHHWM, TeopemMa O OOKOBOU
MOBEPXHOCTU NpAMON mpusMbl. [lnomans OOKOBOM MOBEPXHOCTH U
MOBEPXHOCTU MPaBUIILHONW MUPAMUIbI, TEOPEMA O IUIOIIAIU YCeUEHHOM
nupamuiel. [Torstre 06 06béme. OOBEM NMHUpPaMUAbI, IPU3MBI.

[TogoGuble Tena B mpocTpaHcTBE. COOTHOUICHHS] MEXIY
TUIOMIAIIMU TTOBEPXHOCTEH, 00bEMaMu TIOTIOOHBIX TEJl.

Tesia BpanieHust

Hunuuapuyeckas MOBEPXHOCTh, 00pa3yroIIye UIMHIPUYECKON
NOBEPXHOCTH, OChb LWIMHIPUYECKONM MOBEpXHOCTU. [lumuuap:
OCHOBaHMs M OOKOBas IMOBEPXHOCTb, OOpasyrolasi U OCh; IJIOLIAb
OOKOBOM U MOJIHOM MOBEPXHOCTH.

Konuueckass ~ moBepxHOCTh,  OOpasyloomue  KOHHYECKOU
IIOBEPXHOCTH, OCh W BEpIIMHA KOHMYECKOM noBepxHOocTH. KoHnyc:
OCHOBaHME M BepIlMHA, 00Opasylollas M OCh; IUIOMAAb OOKOBOM U
MOJIHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC: 0Opa3yrolle U BBICOTA;
OCHOBaHUA U OOKOBast MOBEPXHOCTb.

Cq)epa U map: OeHTp, paanyc, IMaMeTp, IIomaab MOBEPXHOCTU
C(I)CpBI. BzaumHoe PAaCIIOJIOKCHHUC C(I)CpBI N TIJIOCKOCTH, KacaTCJIbHas
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IJIOCKOCTH K cdepe; omanab cepsl.

N300pakeHne Ten BpamleHUsT Ha IUIOCKOCTH. Pa3Béprka
MUIKHAPA U KOHYyCa.

KomOunamum ~ Ten  BpamieHWss W MHOTOTPAaHHHUKOB.
MHOrOrpaHHHK, OIMCAaHHBI OKOJO cdepsl; cdepa, BIHCAHHAS B
MHOTOTPAaHHHK, WJIH TEJIO BPAILICHHSL.

[Toustne 06 o00BEMe. OCHOBHBIE CBOWCTBA OOBEMOB TeI.
Teopema 006 00BEME MPAMOYTONBHOTO TapasUIeICIUIIea U CICACTBUS
u3 He€. OO0BEM munuHapa, Konyca. O0bEM 1Iapa u mionaab chepsl.

[Tomo6nubie Tena B mpoctpaHcTBe. COOTHOLICHUS MEXIY
IUIOLIAASIMU [TOBEPXHOCTEN, 00BEMaMM MOAOOHBIX TEJ.

Ceuenus mwmmHApa (TMapajyIebHO U TMEPICHIUKYISIPHO OCH),
ceueHus KOHyca (mapajulelbHOE OCHOBAaHUIO M TPOXOJsIlee uepes
BEPIINHY), CEYSHHUsI 11apa.

BekTopbl
KOOPAUHATHI
NPOCTPAHCTBE

Bektop Ha mockoctm uW B mpocTpaHcTBe. ClioKeHHWe U
BBIUMTAHHWE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha dYHCIO. PaznokeHue
BEeKTOpa Mo TpEM  HEKOMIUIAHapHBIM  BekTopaMm.  [IpaBuio
napajuienenumnena. Pemenue 3amay, CBI3aHHBIX ¢ TPUMEHEHHEM TIPABIIIT
JNerucTBUid ¢ BekTtopamu. [IpsiMoyronpHas cucTeMa KOOpPJIMHAT B
npoctpanctBe. Koopaunatel Bekropa. Ilpocteiimime 3amaum B
KoopauHaTaX. YToll Mexay Bekropamu. CKalspHOE MPOU3BEACHUE
BEKTOpPOB. BblumnciieHne yrioB MeXIOy MPSMBIMH U IUIOCKOCTSMHU.
KoopauHaTHO-BEKTOPHBIN METO NPH PEHICHUH T€OMETPUUECKUX 3a/1a4.

Monynb «BeposSTHOCTh M CTATUCTHKA»

[IpencraBieHne JaHHBIX C MOMOLIBK TaOJIMII M JAUArpamM.
Cpennee apudmernueckoe, MeauaHa, HauOoOJblIee M HaMMEHbIIEEe
3HAYEHUs, pa3Max, IUCIEPCHA U CTaHAAPTHOE OTKIOHEHHE YHMCIIOBBIX
HabOPOB.

CiydaiiHple 5KCIEpUMEHTHI (OMbITHI) U CiIydaiiHble COOBITHSL.
OneMeHTapHble  coObITHSL  (Mcxonpl). BeposTHOCTh — cityuyaiiHOrO
coObITus. bau3ocTe 4acToThl M BeposATHOCTH coObITHH. CiyuaiiHble
ONBITBI €  PAaBHOBO3MOXXHBIMHU  DJIEMEHTAapHbIMU  COOBITHSMHU.
BepostHoctn  coOblTMHi B OmBITaX C  PaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITHUAMU.

Omnepanuu Hajx COOBITHSAMM: IlepeceyeHHue, OObeAUHEHHE,
IPOTUBOMNOJOXKHBIE  coObITHA.  Juarpammbel  Oiinepa.  Dopmyna
CJI0KEHHUS BEPOATHOCTEN.

VYcnoBHas BEPOATHOCTb. YMHOXKEHHUE BEPOSTHOCTER. JlepeBo
ClIy4aHOro  dKcrepuMeHTta. DopMmyna  MOJHOM  BEPOATHOCTH.
He3zaBucumslie coObITHS.

Komb6unatopHoe mnpaBuio ymHokeHUs. llepectaHoBKHM U
¢daktopuan. Ywuciao coueranuit. TpeyronbHuk Ilackans. dopmyna
6unoma HeroToHa.

BunapHblif ciydaiiHbIi ONBIT (MCHIBITAHKE), YCIIEX U Heyjaya.
HezaBucumble wucneiTanusd. Cepusi HE3aBUCHUMBIX MCIBITAaHUM 10
nepsoro ycrnexa. Cepusi He3aBUCUMBIX MCTIbITaHUN bepHymn.

CnyuaiiHas  BennuuHa.  PacnpeneneHune  BepOSITHOCTEH.
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Huarpamma pacrnpenenenus. [Ipumepsl pacnpenencHuii, B TOM 4uCIIE,
reOMETPUIECKOE U OMHOMHUAIBHOE.

HucnoBble XapakKTEPUCTUKU CIYYaWHBIX BEJIUYMH: MATEMaTHYECKOE
OXMJIAaHHME, JUCIEepCUs U CTAaHJApTHOE OTKIOHeHue. IIpumepsl
IIPUMEHEHHNsI MaTEMaTUYECKOIO OKUJAHUsS, B TOM YHUCIE B 3aJa4ax W3
MOBCEHEBHOM JKM3HU. MaremaTuyeckoe OXuJaHue OWHApHOU
CIIy4aiiHOM BeIMYUHBL. MaTreMaTudecKoe 0KUJaHUuEe CyMMBI CIIy4alHbBIX
BEIIMYMH. MareMaTnueckoe OXKUJaHUE U JHUCIIEPCUs T€OMETPUYECKOTO
¥ OMHOMHUAJIBHOTO pacIpeeICHUMN.

3akoH OOJIBIIUX YHCENI M €ro poJib B HayKe, MPUPOJIe U OOIIECTBE.
Bb160pOoUHBIi METO1 UCCIIEIOBAHUH.

[IpuMepsl HEnpepbIBHBIX —CiydalHbIX BenuuuH. [loHsaTne o
IUIOTHOCTH pachpeeneHus. 3aiayd, NPUBOAALINE K HOPMaJIbHOMY

pacnpezenenuto. [ToHATHE 0 HOPMAIBHOM PaCTIpPE/ICTICHUH.

4. TEMATHUYECKOE IINTAHUPOBAHME YYEBHOI'O ITPEMETA.

Monynbs «Anrebpa v Hayajla MaTEMaTHYECKOrO aHAJIN3a»

Ne Pazgen / rnaBa Koxn- OCHOBHBIE BU/IbI DIIEKTPOHHBIE
BO (uudpoBsbie)
/ Tema IEeATEIbHOCTH 00pazoBaTebHBIC
4acoB
y4eOHOr0 00ydJaronuxcs pecypcbl
npenMera
10 kiacc (68 yacon)
MHo:kecTBa 14 Hcnosb30BaTh TEOPETUKO-
PALMOHAIBHBIX " MHO>KE€CTBEHHBIH armapar Jyis
el cTBUTENbHBIX OTIMCaHHUA X0/a peICHUS
yuces. PanuonanbHble MaTeMaTHYECKUX 3a/1a4, a TAKXKe
YPaBHeHHUA /| peaIbHBIX MTPOLIECCOB U SBJICHUH,
HepaBeHCTBA. IPU PEIICHUH 33724 U3 IPYTUX
1. | JImarHoctuyeckuii 1 y4eOHBIX MPEIMETOB. DJIEeKTPOHHBIHN
cpes. 00pa3oBaTeNbHbII
2. | MHoxecTBo, 1 OnepupoBaTh NOHATUAMMU: pecypc  «Jlomanraue
orepanuu HaJl palyoHaIbHOE YHCIIO, 3amanus.  Cpennee
MHO>KECTBAMHU. NEHCTBUTENHHOE YUCIIO, obmiee oOpazoBaHUE.
JnarpamMmmbl 0OBIKHOBEHHAs IPOOB, Anrebpay.
Olinepa—BeHHa. JieCcATUYHas ApOOb, MPOLIEHTBHI.
3. | PartmonanpHbie 1 Tpenaxep «Ob6mako
qucna. BbINOJHATHL apuMeTUYECKUE 3HAHUWY.
4. | OOLIKHOBEHHEIE U 1 omnepanuy ¢ palMoOHaIbHBIMU 1
JIECATHYHBIC HeﬁCTBHTeHLHLIMH YHuCJIaMu,
IpoOu, IPOLIEHTHI, npuOIMKEHHBIE BEIYUCIICHUS,
OeCcKOHEeUHbIe HCIIOJIb3Y4 IMPpaBUJIa OKPYIJICHUA.
MIePHOTUIECKHE
ApoOHu. JleJ1aTh NPUKUAKY U OLEHKY
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Apudpmernueckue
oTieparuu C
panroHaTbHBIMU
YHCIIaMH,
npeoOpa3oBaHms
YHCIIOBBIX
BBIPAXKCHUM.

[IpumeHeHne
npooeit u
IIPOLIEHTOB 17151
pelieHus
MPUKIAIHBIX 3a7a4
13 pa3IUYHbIX
oTpaciei 3HaHu 1
pEaTbHOM KU3HH.

JleicTBuTENbHBIC
yucia.ParimoHaisH
ble U
HWppalMOHAJIbHbBIC
4JHcia.

Apudmernueckue
OTIEpAITNH C
NEUCTBUTEILHBIMUI
YHCIIAMHU.

[TpubmmxEénabIC
BBIYHCIICHHA,
MpaBuiIa
OKPYTJICHHUS,
MIPUKHUIKA 1
OIIEHKA pe3yJIbTaTa
BBIYHCIICHUH.

10.

ToxnecTtBa u
TOKJICCTBEHHbBIE
npeoOpazoBaHusl.

11.

YpaBHeHnue,
KOpPEHb YPaBHEHHUS.

12.

Hepagenctso,
peuieHue
HEpaBEHCTBA.
Meton
WHTEPBAJIOB.

13.

Pemenue nensix u
IpoOHO-
palMOHAIBHBIX
YPaBHEHUH U
HEPABEHCTB

14.

KoHnTtponpHas
paboTa no Teme:
MHoxecTBa
palMOHANbHBIX U
JIeCTBUTEIIHLHBIX
YHCEeI.

pe3yJibTaTa BBIYMCICHHUI.

OnepupoBaTb NOHATUSIMH:
TOX/IECTBO, YpaBHEHHUE,
HEPaBEHCTBO; LIEJI0E U
palMoHaIbHOE YpaBHEHHUE,
HEPaBEHCTBO.

BoinosHATH NpeodpaszoBanus
LEJBIX U PALIMOHAIIBHBIX
BBIPAKCHUM.

PemiaTe OCHOBHBIE TUIIBI LIEJIBIX
VPPALMOHAIBHBIX YPABHEHUH U
HEPABEHCTB.

IIpuMeHsaTh panMoHaIbHbIE
YpPaBHEHUST WM HEPABEHCTBA JUIA
penieHuss MaTeMaTUYEeCKUX 3aJad
U 3aJa4 M3 pasIuuHbIX oOsacteil
HayKU U pealbHOW KU3HU
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Panmonanpurie
YPaBHEHUS U

HEPAaBEHCTBA.
DyHKIUM U TpaduKH. 6 OnepupoBaThb NOHATHSIMU: ONEeKTPOHHBIN
Crenenb ¢  HeabIM GyHKIHUS, CITOCOOBI 3a1aHUS 00pa3oBaTeNIbHbII
nokazarejieMm (GyHKIIMHM, B3aUMHO 0OpaTHBIE pecypc «Jlomaminue
15. | dyskIuMsa, cnocoObr 1 dyHKIMH, 00JIaCTh onipenencHus u | 3amanms.  CpenHee

3agaHus (QYHKIHU. MHOYECTBO 3HaUCHUH (QyHKIINH, obmee oOpa3oBaHUE.

B3aumuo rpaduk GyHKIMHI; YETHOCTD U Anrebpay.

oOpartHbIe HEUETHOCTh (PYHKIMH, HYIIH

¢bynkuuu. I'paduk (GYHKIIUH, TIPOMEKYTKH Tpenaxep «O6nako

(GyHKIMH. 3HAKOITOCTOSIHCTBA. 3HAHUIN.
16. | O6nactb 1

OIpENEICHUS u BoinosiHATL Npeodpa3zoBaHus

MHO>KECTBO CTENEHEN ¢ LEeNbIM M0Ka3aTeseM.

3HA4YECHUI

¢yakuuu.  Hynum Hcnonb3oBaTh CTaHIAPTHYIO

byHKIAA. dbopmy 3amucH NeHCTBUTEITHHOTO

[IpomexyTkun 4yuca.

3HAKOMOCTOSIHCTBA.
17. | Yérnbpie n 1 DopMyJIHPOBATH U

HEYETHbIE WLTIOCTPUPOBATH rpaguyecKH

(GyHKLIUU. CBOICTBA CTENIEHHOH (PyHKIIMH.
18. | Crenenp ¢ wenbIM 1

MOKa3aTeJIeM. Boipaxkath ¢opmysiamu
19. CTaHHapTHaﬂ 1 3aBUCHUMOCTH MEXKIY

dhopma 3anucu BEJINYMHAMH.

NEUCTBUTEIILHOTO

yuca. HUcnoan3oBaTh uudposbie

Hcnonp3oBanue PeCypChI JJIA IMOCTPOCHUA

O IXOISIIIEH rpadukoB (YHKIIUH W H3YYCHHS

(bopMbI 3amucu MX CBOWCTB

JNeCTBUTENBHBIX

qucen A

pelieHus

MIPAKTUYECKUX

3a1a4 u

MIpeICTaBICHUS

JTAHHBIX.
20. | Crenennas 1

byHKIHSA C

HaTypallbHBIM |

LEJbIM

nokasarenem. Eé

CBOMCTBA u

rpaduk.
Apupmernyeckui 18 ®opMy./IHPOBaTH, 3aANIUCHIBATH B | DJICKTPOHHBIH
KOpPeHb N—0H CTeleHH. CHMBOJIMYECKOH (popMe U 00pa3oBaTeNbHBIN
HppanuonaibHbie WTIOCTPHPOBATH PUMEpPaMH pecypc  «JlomamiHue
YPaBHEHMA u CBOMCTBA KOpHS N-0i1 CTENEHMU. 3amanus.  Cpennee
HEpPaBEeHCTBa obmiee oOpa3oBaHue.
21, ‘ Apudpmernueckuii 2 BoinoansaTs npeoOpa3oBaHus
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KOPEHb UppaMOHANEHBIX BBIPAKCHUH. Anrebpay.
HaTypaJbHOU
CTENEHH. Pematb OCHOBHBIE TUIIBI Tpenaxep «Ob1ako
22. | JlelicTBus ¢ 3 UPPALMOHATIBHBIX YPaBHEHUHN U 3HAHUI.
apru(METHIECKUMHU HEPaBEHCTB.
KOpHSAMH N—OU
CTETICHH. IpuMeHATH 1J1 pelieHust
23. | PaBHOCWIIbHBIC 2 Pa3IMYHBIX 32/1a4
ypaBHEHHS " UppanroHaIbHbIE YPAaBHEHUS U
HEPaBEHCTBA HEpaBEHCTBA.
24. | UppanyuoHaibHbIe 2
YpaBHEHUS CTpouThb, YUTATH rpapuK KOPHS
25. | UppanuoHaibHbIe 2 N-0H CTENEHHU.
HEpaBEHCTBA
26. | Pemenne 4 Hcnoab3oBarh uugposbie
HppanyoHaJIbLHBIX PeECYpPChI 1A MMOCTPOCHUA
ypaBHEHMI U rpaduKkoB (PYHKIIMH U U3YYCHUS
HEPABEHCTB HX CBOWCTB
27. | CpoticTBa 1 2
rpaduk KopHs N-0it
CTETIeHU
28. | KonTposbHas 1
pabota 1O Teme:
ApudmMeTnueckuit
KOpPEHb n—ou
CTEIEHH.
UppannonanbHbie
YpaBHEHHUS u
HEpaBEHCTBA.
DopMy.Jibl 22 OnepupoBaThb NOHATHSIMU: ONeKTPOHHBIH
TPUTOHOMETPHUH. CHHYC, KOCUHYC U TaHT'€HC 00pa3oBaTesbHBIN
Tpuronomerpuyeckue pecypc «Jlomarinue
YPABHEHHSI. 3amanus.  CpenHee
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29.

Tpuronomerpuuec
Kasi  OKPYKHOCTb,
OIIpeCIIEHUE
TPUTOHOMETPUYECK
ux byHKIMI
YHCIIOBOTO
apryMeHTa.

30.

CuHyc, KOCHHYC U
TaHTE€HC YMCIIOBOTO

apryMeHTa yria

31.

3HaKu CUHYCa,
KOCHHYCa u
TaHIeHca

32.

3aBHCUMOCTE
MEXIy CHHYCOM,
KOCHHYCOM 51
TAHT€HCOM OJHOTO
Y TOTO XK€ yriia

33.

Tpuronomerpuuec
KHE TOXKJECTBA

34.

CuHyc, KOCHHYC M
TaHIE€HC YIJIOB O U
—a

35.

ApKcuHYC,
apKKOCHHYC u
apKTaHTe€HC
YHCIIOBOTO
apryMeHra.

36.

OcHoBHBIE
TPUTOHOMETPHUUECK
ne hopmyIIBI.
DopmyJibl
CIIOKEHHS

37.

OCHOBHBIC
TPUTOHOMETPUYECK
ne (hopMyIBL.
Dopmyiibl
JIBOMHOIO yria

38.

OcHoBHbIE
TPUTOHOMETPHUUECK
ne (bopMyIBL.
DopMyiibL
MOJIOBUHHOTO yIJia

39.

OcHoBHbIE
TPUTOHOMETPHUECK
ne (bopMybI.
DopMyiibL
IIPUBEACHHUS

40.

OcHoBHbIE
TPUTOHOMETPUYECK
ne (dhopmybI.

ITPOU3BOJIBHOTO YyTIJIa.

Hcnonb3oBaTh 3anuch
IIPOU3BOJIBHOTO yIJIa Yepe3
o0OpaTHbIE TPUTOHOMETPUYECKHE

GyHKIIH.

BoinosHATH npeodpasoBanus
TPUTOHOMETPUYECKUX
BBIPAKCHUM.

Pemarnb OCHOBHBIE THUIIBI
TPUTOHOMETPUYECKUX YPAaBHEHUM

obiiee oOpa3oBaHue.
Anrebpa».

Tpenaxep «O6nako
3HAHUIN.
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Cymma U pasHOCTb
cunycoB. Cymma u
pa3sHOCTH
KOCHHYCOB

41.

[IpeobpazoBanue
TPUTOHOMETPUYECK
UX BBIPAKCHUU

42.

VYpaBHEeHHE COSX =
a

43.

YpaBHEeHHE SInX =
a

44,

VYpaBHenuetgx = a,
ctgx =a

45.

Pemrenne
TPUTOHOMETPUYECK
WX YpaBHEHUH

46.

KontponbHas
pabota 1O Teme:

(hopmyIibt
TPUTOHOMETPUHU

IHocaenoBaTeIbLHOCTH
U NPOrpeccuu

47.

TlocnenoBarennHOC
TH, CITOCOOBI
3aJJaHUs
MOCIEA0BATEILHOC
Teil. MOHOTOHHBIC
MOCIEA0BATEILHOC
TH.

48.

Apubdmernueckas
U TEeOMETpHYECKas
MIPOTPECCHHU.

49,

beckoneuno
yObIBaroIIIast
reoMeTpuyecKas
MIpOrpeccusl.
Cymma
OCCKOHEYHO
yOBIBaroIIei
reOMEeTPUUECKOH
MIPOTPECCHUHU.

50.

dopmyna CI0KHBIX
ITPOLIEHTOB.

51.

Hcnonn3oBanue
MPOTrPECCUU IS
peleHus
peaNbHbIX 3a1a4
MPUKJIAJHOTO
Xapakrepa

52.

Hrorosasa
KOHTPOJIbHAS

OnepupoBaTh NOHATUSAMM:
MIOCJIEIOBATENbHOCTb,
apudmMeTnyecKas u
reoMeTpHuuecKas Mporpeccuu;
OCCKOHEYHO yOBIBarOIIast
reoMeTpHuyecKas nmporpeccus,
cymMMa OECKOHEYHO YOBIBAOIIICH
TE€OMETPUYECKON POTPECCHH.

3aIIaBaTb IIOCJICA0BATCIIBHOCTHU
Pa3J IMIHbIMHA croco0amu.

IIpyuMeHATH (hOPMYJTy CIOKHBIX
MPOLIEHTOB /IJIsl pelIeHusl 3a/1a4
U3 pealibHO MPaKTUKH (C
HCIIOJIb30BaHUEM KaJIbKyIsATOpA).

HUcnoas3oBath CBOMCTBA
[OCJIEAOBATENLHOCTEH i
porpeccuit JIE| perieHus
peaNbHBIX 3a7a4  MPHUKIATHOTO
XapakTepa.

DJIEKTPOHHBIN
00pazoBaTeIbHBIN
pecypc «/lomarmiHue
3aJaHusl. Cpenuee
obmee oOpa3oBaHue.
Anrebpay.

Tpenaxep «O06mako
3HAHU».
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| pa6ora.

IToBTOpEHHE, 2 IIpuMeHATH OCHOBHBIE NOHATUA | DJIEKTPOHHBIN
00001IeHME, Kypca  amreOpel W Havan | 00pa30oBaTEIbHBIN
cucreMaTH3alus MaTEMaTHUYeCKOro aHanu3a s | pecype «/lomaiminue
3HAHUH peumieHus 3ajad U3 peanbHOM | 3amanusa.  CpenHee
53. | [loBTOpeHnue: 1 JKU3HU W JIpYTMX IIKOJBHBIX | 001iee oOpa3zoBaHUE.
MHOECTBA, JUCLUIIIINH Anrebpay.
bynxumny,
apu(METHIECKHIA Tpenaxep «Obnako
KOPEHb. 3HAHUI».
54. | IloBTOpeHue: 1
TPUTOHOMETPHS,
MIPOrPECCHUH.
11 kaace (102 yaca)
Crenennb c 12 ®opMyJIHPOBATH, 3ANIUCHIBATH B | DJIEKTPOHHBII
PalMoOHAJIBLHBIM CHUMBOJIMYECKOH (popMe 1 00pa3zoBaTeNbHBIN
noKasareJiem. WLTIOCTPUPOBATH NPUMEPaMU pecypc  «JlomaniHue
CBOMCTBA CTEIEHHU. 3amanus.  Cpennee
IMoka3aTenbHast obmee oOpa3oBaHue.
(pynkuus. IIpuMeHsATH CBOMCTBA CTENIEHU Anrebpay.
JUTsI TIpe0Opa30BaHus BEIPAKCHUI.
IToka3zaTenbHbIE Tpenaxep «O06nako
YPaBHEHHS U ®opmyaupoBaTh U 3HAHUW».
HepaBeHCTBa WLTIOCTPUPOBATH rpaguyecKu
55. | Crenenn c 1 CBOMCTBA MOKA3aTEIbHOU
paloHaIbHBIM (GyHKIUH.
MIOKa3aTeJIeM.
56. | CpoiicTBa 1 Pematbe OCHOBHBIE TUIIBI
CTETICHH. MOKa3aTeIbHBIX YPAaBHEHUHN U
57. | IlpeobpazoBanu 2 HEPABEHCTB.
€ BBIPAYKCHHUI,
COJICp KAIIUX HUcnoan3oBaTh uudposbie
paLuoHAIbHBIE pecypchbl TUISE MOCTPOCHHUS
CTCIICHHU. rpadukoB (QYHKIUH W H3YYCHHS
58. | [Toka3aTenpHas 1 UX CBOWCTB
byHKIHS, eé
CBOMCTBA u
rpaduk
59. | IlokazarenbHbIe 2
ypaBHEHUS
60. | IToka3arenbHbIE 2
HEPaBEHCTBA
61. | Pemenue 2
MOKa3aTeIbHbIX
YpaBHEHUH,
HEPaBEHCTB.
62. | KonTtposbHas 1
paboTa 1o Teme:
[Toxa3arenpHast
byHKIHS.
Jlorapudmuyeckas 12 D opMyJIHPOBATH, 32ANUCHIBATH B | DICKTPOHHBIH
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(pynkuus.

Jlorapugmuyeckue

YPAaBHEeHHUA "

HEepaBeHCTBA

63. | Jlorapupm
qucia.

64. | CoiicTBa
JorapupmMoB

65. | Jecaruunbic u
HaTypaJIbHbIE
J0orapuQmbl

66. | IIpeoOpazoBanu
€ BBIPAKCHUI,
CoJIeprKalIuX
Jorapu(pmsl

67. | Jlorapudpmmueck
ast pyHKuus, eé
CBOMCTBA U
rpaduk

68. | Jlorapudmmuaeck
W€ YPABHEHUS

69. | Jlorapudmmueck
We HEpaBEHCTBA

70. | Pemenue
sorapudmudeck
UX YpaBHEHHI,
HEPaBEHCTB.

71. | KonTpoasHas
paboTa 1o Teme:

CHUMBOJIMYECKOH (popMe U
WLTIOCTPUPOBATH PUMeEpPaMH
CBOICTBa Jorapudma.

BoInoiHATH TpeoOpa3oBaHus
BBIPAYKECHUI, COIEPIKALIUX
J0TapupMBI.

DopMyJIHPOBATH U
WLTIOCTPUPOBATH rpaguyecKH
CBO¥icTBA JIorapu(PMUIECKOI

(GyHKIMH.

Pematb OCHOBHBIE THUIIBI
norapu(MHUUECKUX YpaBHECHUH U
HEPaBEHCTB.

Hcnoas3oBath nudpposbie
pecypcebl JUTs IOCTPOEHUS
rpadukoB QyHKUUN U U3ydEHUS
WX CBOMCTB.

3HaKOMUTBCH ¢ ucropuei

Pa3sBUTHUA MaTEMAaTUKU

00pa3zoBaTeNIbHBIN
pecypc «JlomariHue
3amanus.  Cpennee
obiiee oOpa3oBaHue.
Anrebpay.

Tpenaxep «O0nako
3HAHUI.

Jlorapupmuueck

ast QyHKIHs
Tpuronomerpuyeck OnepupoBartb DJIEKTPOHHBIN
He (QYHKUMH M HX NMOHATHEM NIEPUOUYECKAs 00pa3oBaTeNbHbII
rpaguku. byHKIHS. pecypc «Jlomaiinue
Tpuronomerpuueck 3amanus.  Cpennee

HE¢ HCPABCHCTBA

72. | TpuroHoMmeTpud
eckas (pyHKIUA
y = COS X, eé
CBOICTBa u
rpaduk

73. | TpuronomeTpuu
eckast (yHKUUA

y = sin X, eé
CBOMCTBA u
rpaduk

74. | TpuronomeTpuu
eckast (yHKUUSA
y = tg X, eé
CBOMCTBA u
rpaduk

Ctpoutp, aHAIN3UPOBATD,
CpaBHUBATH rpaduKu
TPUTOHOMETPHUYECKUX (PYHKIIUH.

DopMyJaHpOBATH U
WLIIOCTPUPOBATH IpapuyecKku
CBOMCTBA TPUTOHOMETPUYECKHUX

GyHKIMA.

Pemate npocrenmme
TPUTOHOMETPUYECKHUE
HEPaBEHCTBA.

Hcnoub3oBarh rpadpuku s
peuieHuss TPUrOHOMETPUIECKUX

obmee oOpa3oBaHue.
Anrebpay.

Tpenaxep «O06nako
3HAHUN.

43




75.

IIpumepsl
peuieHus
MPOCTEUIINX
TPUTOHOMETPUY
€CKHX
HEPABEHCTB

76.

KontponbHas

paborta mo Teme:

TPUTOHOMETPHUY
eckre QyHKIIH

HEPABEHCTB.
Hcnoab3oBarb uugposbie
pecypcesl UL IIOCTPOCHHUS

rpaduKoB (QYHKIUA U H3y4EeHUs
UX CBOMCTB

44




IIpousBoanas.
IIpumenenne
NPOM3BOHOM.

24

77. | HenpepbiBHBIE
GbyHKIMH.
Meron
HUHTEPBAJIOB JJIs
pelieHus
HEPaBEHCTB.

[IpowusBoaHas
(GyHKIMH.

78. | IlponsBogHas
CTEMEHHOMN

byHKIIUN

79. | IlpousBoaHbBIC
HEKOTOPBIX
AJIEMEHTAPHBIX

byHKIINNA

80. | IIpownsBogHas
CYMMBI u
MPOU3BEICHUS

(GyHKIMH.

81. | IIpousBoHas
YacTHOTO

byHKINN.

82. | IIpounsBoHas
CJIOKHOM

byHKIIIN

83. | ['eomeTpuueckun
W CMBICT
MPOU3BOJHOMN

84. | IIpomexyroyHa
s aTTeCTaIHS:
KOHTPOJIbHASI 110
UTOraM
TIOJTYTOJTUSI

85. | ®dusnueckuit
CMBICT
MPOU3BOHOMU

86. | [Ipumenenue
MPOU3BOJHOM K
HCCIIEIOBAaHUIO
byHKIII Ha
MOHOTOHHOCTb.

87. | [Ipumenenue

MPOU3BOJHOM K
HCCIIEJOBAHMIO
Ha SKCTPEMYMBI.

88. | Haxoxneuue
HauOOJIBILIETO U

OnepupoBaTh NOHATUSIMMU:
HenpepbIBHAs (PyHKIINS;
POU3BOIHAS (PYHKIIUH.

Hcnoub30BaTh reOMETPUYECKUAN
U QU3UYECKUI CMBICTT
IIPOU3BOJHOM JUISl PELLICHHUS 3a4a4.

HaxoauTh pou3BOIHbBIE
AJIEMEHTAPHBIX (HYHKINH,
BbBIYMCJISITH TTPOU3BOHbBIC
CYMMBI, IPOU3BEICHUSI, YACTHOTO

(GyHKIMH.

Hcnonb30BaTh NPOU3BOIHYIO
JUI MccleloBaHusl GyHKIIMU Ha
MOHOTOHHOCTb M 3KCTPEMYMBI,
NPUMEHATH pe3yJbTaThl
HCCJIeJOBAHMSA K IOCTPOCHHUIO
rpadukoB.

IIpuMeHsATH NPOU3BOIHYIO IS
HAaxO0’KJICHNs HAWJIy4lIEro
pELICHNs B IPUKIAIHBIX, B TOM
YHCJIE COLMAIIBHO-
YKOHOMMYECKHUX, 3a1a4ax.

3HAKOMUTBCA c HCTOpHel
pa3BUTHUSA MaTeMaTH4eCcKOTo
aHayM3a

ONEeKTPOHHBIN
00pa3zoBaTeNIbHBIN
pecypc «JlomamiHue
3amanus.  Cpennee
obiiee oOpa3oBaHue.
Anrebpay.
Tpenaxep «Ob6mnako
3HAHUI.
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HaMMCHBIICTO
3Ha4YCHUA

GbyHKITII Ha
OTpE3KE.

89.

[Ipumenenne
MPOU3BOJHOMN
UL
HaX0XJACHUS
HaWIy4IlIero
pelieHus B
MPUKIIAIHBIX
3a/1a4ax, e
OIpeeICHUs
CKOPOCTH
mporuecca,
3a/IaHHOTO
dbopmynoit  miH
rpadukom

90.

KontponbHas
paboTta mo Teme:
[IpounsBogHas.
[IpumeHeHne
MIPON3BOTHOM.

HNuTerpan u  ero

npu

MCHCHUSA

91.

[TepBooOpazHas

92.

IIpaBuna
HAXOXKICHHS
MepBOOOPA3HBIX.
Tabnuia
IepBOOOPA3HBIX.

93.

Huterpan,
reOMETPUYECKH
i 1 pusmdecKui
CMBICTT
WHTErpasa.

94.

Brrancnenne
HEOMPEICIICHHBI
X UHTErpajioB

95.

Breruucnenue
OIPEICICHHBIX
MHTETPAJIOB  TI0
bopmyne
Hrerorona-
Jleionua.

96.

Brraucnenue
Mo AeH C
MIOMOIIIBIO
WHTETPaJIOB

97.

KoHnTtponpHas
paboTa 1o Teme:
IlepBooOpasHas

OnepupoBaTh NOHATHIMMU:
nepBooOpaszHasi, HHTETpal.

HaxoauTs nmepBooOpa3HbIe
AJIeMEHTapHBIX (QYHKITUH;
BBIYUCJIATH UHTETpaJl N0
¢opmyiie Herorona — Jleitoauna.

3HAKOMUTBCA c HCTOpHel
pa3BUTHUSA MaTeMaTH4eCcKOTo
aHayM3a

DJIEeKTPOHHBIN
00pa3zoBaTeIbHBIN
pecypc «JlomarmiHue
3aJaHusl. Cpenuee
obmee oOpa3oBaHue.
Anrebpay.

Tpenaxep «O06nako
3HAHU».
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‘ Y UHTErpall

Cucrembl 12 OnepupoBaThb NOHATHSIMU: ONEeKTPOHHBIN
YPaBHEHHI. CUCTEMa JIMHEIHBIX YpaBHEHUN U | 00pa30BaTEIbHbIN
98. | Cucremnl 2 e€ peleHue. pecypc «Jlomarinue

JMHENHBIX 3amanus.  Cpennee

YpaBHEHUH. Hcnonb3oBath cucremy obmee oOpa3oBaHHUE.
99. | Pemenue 2 JMHEWHBIX YPaBHEHHUN IS Anrebpay.

MPUKJIAIHBIX pelIeHUs IPaKTUYECKUX 3a/1au.

3a7a4 C Tpenaxep «O0nako

IIOMOIIBIO Haxoauth pemenus 3HAHUW».

CHUCTEMBI MPOCTEUIIINX CUCTEM U

JTMHEWHBIX COBOKYITHOCTEH paliMoOHaIbHBIX

YpPaBHEHUU. YpaBHEHUH U HEPABEHCTB.
100. | Cucremsr u 2

COBOKYITHOCTH Hcnonb3oBarh rpapuku

LIETIBIX, (GYHKIHHA JUTS pEIICHUS

PALMOHAIBHBIX YpaBHEHUH.

,

UppaluoHabH MopenupoBatb peasibHbIe

BIXypaBHEHUH CUTyallud Ha s3bIKE anreOpsl,

Y HEPABEHCTB. COCTaBIISATh BBIPKCHUS,
101. | Cucremsbl u 2 YpPaBHEHHS, HEPaBEHCTBA u

COBOKYITHOCTHU CHUCTEMBl IO YCJIOBHIO 3aJauyu,

[IOKAa3aTeIbHbI Hcc1e10BaTh NOCTPOEHHbIE

X, MOAeJM C  HCHOJB30BaHUEM

norapudmuyec anmnapara ajnreopsl

KHX

YpaBHEHUH U

HEPaBEHCTB.
102. | Ucnosb30Banu 2

e rpaduxoB

byHKUIMA 1151

pelieHus

YpaBHEHUH U

CHCTEM.
103. | Ilpumenenue 2

YpaBHEHUH,

CUCTEM u

HEPaBEHCTB K

PELICHHUIO

MaTeMaTH4eCcK

UX 3a7ad u

3a1a4 u3

Pa3IUYHBIX

oOnacreit

HayKH u

peanbHOM

KHU3ZHU
HarypaabHbie u 6 OnepupoBaTh NOHATUSIMMU: ONeKTPOHHBIH
HeJble Yuciaa HaTypaJbHOE YKCJIIO, LIEJI0€ YHUCIIO. | 00pa30BaTENbHBIN
104. | HarypanbHbie 2 pecypc «Jlomaiinue

U LENbIE Yncia Hcnonb3oBath npu3Haku | 3agaHus.  Cpensee
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B 3aJ]a4ax U3
peanbHOM
JKU3HH.

105.

[Ipocteie
COCTaBHbIE
YHUCIIA.

106.

[Ipu3naku
JEIIMMOCTH
LIEJIBIX YU CEI

107.

KontponbHas
paborta 1o
TEME: CUCTEMBI
YPaBHEHUH,
HaTypaJIbHbIE

u Lenble
qucia.

JACIINMOCTH TCJIbIX qHuCClI,
Pa3JI0KCHUE 4YHCIa Ha IPOCTHIC
MHOXXHUTCJIN JJId pCIICHUA 3a1a4.

obiiee oOpa3oBaHue.
Anrebpay.

Tpenaxep «O6nako
3HAHUIN.
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IMoBTOpEHHUE, 18 PemaTs npukiIaaHbie 320241 U3 | DJIEKTPOHHBIN
00001IeHME, Pa3IUYHBIX 00JIACTeH HAYKH U 00pa3zoBaTeNbHBIN
cHCTeMaTHU3anus peanbHOM )KU3HU C IOMOIIBIO pecypc «JlomamHue
3HAHMH OCHOBHBIX IIOHATUH Kypca 3amanus.  Cpennee
anredpbl ¥ Haval obiee oOpa3oBaHUE.
MaTEeMaTUYeCKOTO aHaJIn3a. Anrebpay.
Bpi0upaTh onTuMagbHbIE Tpenaxep «O0nako
crocoObl BEIYHUCIICHUH. 3HAHUI».
Hcnoan3oBaTe sl pelieHust
3a/1a4 ypaBHEHHsI, HEPABEHCTBA H
CHUCTEMBl ypaBHEHMI, CBOMCTBa
GyHKUM U rpaduKoB
Monyns «I'eomerpus»
Ne Pa3nen / rnaBa Kon-Bo OCHOBHBIE BU/IbI DIIEKTPOHHBIE
(mudpoBsIe)

/ TeMa JacoB IEATEIHHOCTH 00pazoBaTebHBIC
y4eOHOr0 00ydJaronuxcs pecypcbl
npenMera

10 kaacc (68 yacon)
BBenenue B 10 AxTyanu3upoBaTh GaKThl U | DIEKTPOHHBIN
cTepeoMeTpUI0 METO/Ibl IJITAHUMETPUH, 00pa3oBaTeNbHbIN
1. | OcHOBHbBIE TMOHATHS 1 peJIeBaHTHBIE TEME. pecypc « JlomaniHue
CTepEeOMETPUU: 3amanus.  Cpennee
TOUKa, npsimMas, [Tomy4ats npeacraBieHus o | oOuiee oOpa3oBaHUE.
MJI0CKOCT, POCTPAHCTBEHHBIX (pUTypax, ['eomerpusi»
MIPOCTPAHCTBO. pa3dupath mpocTeiiime
2. | IIpaBuiia 1 paBuiia U300paKEHUS STUX
n300pakeHus Ha buryp.
pHUCYHKaX:
Hn300pakeHUs H306paxaTs npsaMyro u
IIJIOCKOCTEH, IUIOCKOCTh Ha PUCYHKE.
napayuienbHbIX
PSMBIX(OTPE3KOB), PacnioznaBatp
CEpEMHBI OTPE3Ka. MHOTOTpaHHUKH, TUPAMULY,
3. | lonstus: 1 KyO, Ha3bIBaTh UX AJIIEMEHTHI.
IIEPECEKAIOINECS
TIOCKOCTH, Jlenate pucyHOK Ky0a,
IIEpECEKAIOIINECS MUPAMHUJIBI, HAXOAUTH OIIHOKU
mpsiMasi ¥ TIOCKOCTb. B HEBEPHBIX U300PAKEHUSX.
4. | 3HaKOMCTBO c 1
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MHOT'OrpaHHUKAaMU,
n300pakeHue
MHOT'OIr'paHHUKOB Ha
PHUCYHKaX, Ha
IMPOCKIUOHHBIX
yepTeKax.

Hauvanpupie cBeeHUs
0 KyOe W TUpaMmHue,
UX  pasBEPTKU U
MOJICIIH.

Ceuenuga
MHOTOTPaHHUKOB.

Ilonsitue 00
aKCHMOMAaTHYECKOM
MTOCTPOCHHUH
CTEPEOMETPUH:
aKCHOMBI
CTEPEOMETPHH.

Hekortopsie
CIIECTBUSA n3
aKCHUOM.

3HAKOMHTBLCS C CCUCHUSIMU, C
METOJIOM CJIeJIOB; UCII0JIb30BaTh
JUTSI IOCTPOEHUSI CEYEHUSI METO/T
CJI€/IOB, KPATKO 3aIIUChIBATh
[Iarv MOCTPOCHUS CEUCHUS.

Pacno3naBsate Buj ceueHus u
OTHOILIEHUH, B KOTOPBIX
ceueHue AenuT pedpa Kyoa,
HAXOAMTH IJIOLIA/Ib CEUECHHUS.

Ucnonb3oBarh nopodue npu
pELIeHNH 3a]]a4 Ha IOCTPOEHUE
CEYECHUH.

3HAKOMHTLCS C
aKCHOMATHYECKUM
MMOCTPOCHUEM CTEPEOMETPHH, C
aKCMOMaMH CTEPEOMETPUH 1
CIIEACTBUSIMH U3 HUX.

HnmooctpupoBaTh AKCHOMBI
pPUCYHKaMH M IIpUMEpaMH U3
OKpYXKaromiei 00CTaHOBKH

50




IIpsiMble U MI0CKOCTH B
NPOCTPAHCTBE.
IMapaniejJbHOCTH
NPAMBIX U IIOCKOCTEl

12

9.

[TapannenbHbie
IIpSIMBIE B
MIPOCTPAHCTBE

10.

[TapannensHOCTH
TpeX NPSIMBIX

11.

[TapannensHOCTH
psAIMOM u
MJIOCKOCTH

12.

CkpemuBaromnu

ecsl IpsiMbIe

13.

Vbt c
COHAIpaBJICHHBIMU
CTOPOHAMHU

14.

VYron MEXTY
MIPSMBIMH B
MPOCTPAHCTBE

15.

[TapannensHbIe
MJIOCKOCTH

16.

CBolicTBa
napajuieIbHbIX
IJIOCKOCTEN

17.

Tetpasap. Ky6.
[Tapannenenunen

18.

3agauu Ha
MMOCTPOCHHE
CeueHu!

19.

KonTposbHas
pabota 1o Teme:
[TapannensHOCTH
MPSIMBIX u
ILUIOCKOCTEN

AxTyanu3upoBaTh (PpakThel U
METO/Ibl TNIAHUMETPHH,
pelieBaHTHBIE TeME, TPOBOIUTH
aHAJIOTUU.

[IepeuncisTe BO3MOXKHBIE
CIOCOOBI PACTIONOXKEHUSI IBYX
IPSIMBIX B IPOCTPAHCTBE,
WUTIOCTPUPOBATH UX HA
npuMepax.

[laBaTh onipeneneHue
CKPCIIUBAFOIINXCS TPSIMBIX,
dbopmynrpoBaTh MPU3HAK
CKPCIIUBAFOIIHUXCS MPSIMBIX U
MPUMEHSITH €T0 TIPH PEIICHUN
3a1ad.

Pacno3naBarts npusmy,
Ha3bIBaTh €€ IJIEMEHTEI.

CTpOI/ITI) CCUCHUA IIPU3MbI Ha
TOTOBBIX YCPTECIKAX.

[lepeuncnarb BO3MOXKHBIE
CIoCcoObI B3aMMHOTO
pAacIOJIOAKEHUS TPAMOU U
IUIOCKOCTH B MPOCTPAHCTBE,
IIPUBOJIUTH COOTBETCTBYIOIIHE
IPUMEpPHI U3 PEAIbHOM JKU3HHU.

JlaBaTh onpesienieHue
napayieIbHOCTH MPSIMOU U
ILUIOCKOCTH.

DopMyIUpPOBATH MPU3HAK
napauieIbHOCTU MPSIMON U
IUIOCKOCTH, YTBEPKACHUE O
IpsIMOY TIEpeCceYeHUs IBYX
IUIOCKOCTEH, MPOXOIALTUX
yepes MapajiesibHbIe TPSMBIE.

Pemats IMPAKTHYCCKUC
3a1a4y Ha IMOCTPOCHUC CEeUYCHUI
MHOT'OT'paHHUKA.

OOBACHATD CiTydau
B3aUMHOTO PACIOJI0KEHHS
IIJIOCKOCTEM.

JaBatb onpenenexue
NapaJlyIeIIbHBIX MIIOCKOCTEM;

ONEeKTPOHHBIN
00pa3zoBaTeNIbHBIN
pecypc « JomariHue
3amanus.  Cpennee
obiiee oOpa3oBaHue.
I'eomerpus»

51




HPUBOIUTE IIPUMEPEI U3
pEaTbHOM )KU3HU U
OKpYXaroIel 00CTaHOBKH,
WUTIOCTPUPYIOILIKE
[IapaJJIEIIbHOCTh TUIOCKOCTEN.

Hcnone3oBats npusHak
NapauIeIbHOCTU JABYX
IIOCKOCTEH, CBOMCTBA
HapaJuleIbHBIX INIOCKOCTEH MpHU
pEeLIeHNH 3a]]a4 Ha IOCTPOEHUE.

OOBACHATH, YTO Ha3bIBACTCS
napaieIbHbIM
MIPOCKTUPOBAHUEM M KaK
BBITIOJTHSIETCS] IPOSKTHPOBAHUE
¢Guryp Ha MI0CKOCTb.

N3o0paxats B
MapajuieIbHON IPOEKIUU
pa3JInYHbIE TEOMETPUYECKUE

burypsr.

MoaenupoBaTh peajibHbIE
CUTYaIluU Ha SI3bIKE T€OMETPUH,
UCCIIEIOBATh MMOCTPOCHHbBIE
MOJIETIN C UCIIOJIb30BAHUEM
F€OMETPUYECKUX MOHSITUH.

Hcmnonn30BaTh IIpu PpCIICHUHA
3a/lad Ha ITOCTPOCHHUC CeueHH I

ITIOHATHEC napauicCiibHOCTH,
IMPU3HAKHU n CBOIiCTBa
napaaiCiIbHbIX IMPAMBIX
HaI1JIOCKOCTHU

Ilepn
npsM

eHIUKYJISIPHOCTH
BbIX M IIOCKOCTEM

12

20.

[lepnennukynsapHbI
e psiMble B
MIPOCTPAHCTBE

21.

ITapannensHbie
MpsIMBIE,
TIEPIICH MK YIISIPHBI
€ K INIOCKOCTH

22.

IIpusnaxk
MEPIEHIUKYIISPHOC
TH  IOpIMOM U
IIJIOCKOCTH

23.

Teopema 0
MIPSIMOH,
MEPIIEHANKYIISIPHO
1 K IJIOCKOCTH

AxTyanu3upoBath (HakThl U
METO/Ibl JITAHUMETPUH,
pelieBaHTHBIE TeME, IPOBOIUTh
AQHAJIOTHH.

OOBsCHATD, KaKO yroi
Ha3bIBAETCS YTIIOM MEKIY
NIEPECEKAIOINMHUCS MTPSIMBIMH,
CKPEIMBAOIIUMHUCS TPSIMBIMU
B IIPOCTPAHCTBE.

JaBatb onpenenexue
NEPIEHANKYJIAPHBIX NIPSMBIX U
IIPSIMOY, MEPIICHIUKYIISIPHON K
IIJIOCKOCTH.

Haxomuth yriel Mmexmy

DNeKTPOHHBIN
00pa3oBaTeNbHbIN
pecypc « Jlomanraue
3amanus.  Cpennee
obmee oOpa3oBaHuE.
I'eomeTpusi»
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24. | Paccrosiune OT
TOYKHU JI0
IIOCKOCTH

25. | Paccrosiune oT
psAIMOM 110
IIOCKOCTH

CKPEUIMBAIOIIUMHUCS MPSIMBIMH
B KyOe 1 mupamMuze.

[IpuBouTE IPUMEPHI U3
pEaTbHOM )KU3HU U
OKpYXKarolei 00CTaHOBKH,
WUTFOCTPUPYIOLINE
NEPIEHIUKYISIPHOCTD MPSIMBIX
B [IPOCTPAHCTBE U
NEPIEHIUKYIAPHOCTD MPSIMOU K
IIJIOCKOCTH.

DopMynHpoBaTh MPU3HAK
NEePIEeHIUKYIAP-HOCTU IPSIMOI
U TUIOCKOCTH, IPUMEHSTD €ro Ha
MpaKkTUKE: OOBIACHITH
NepPHEHANKYISIPHOCTh pedpa
KyOa ¥ AuaroHajiu ero rpaHu,
KOTOpasi €ro He COJCPKUT,
HaXOJUTh JUTMHY AWaroHalu
KyOa. BerancnsaTe BbICOTY
MIPAaBWJIBHOW TPEYTOJIBHOU U
MPaBUJILHON YETHIPEXYTOJIb-
HOUTIUpaMU/ 110 JUTMHAM pEOep.

Penrate 3amaun Ha
BBIYMCJICHHS, CBSI3aHHBIE C
MEePIEHANKYISPHOCTHIO TIPSIMOM
1 IJIOCKOCTH, C
WCITOJI30BAHUEM IIPU PEIICHUN
IJIAHUMETPUIECKUX (PaKTOB U
METOJIOB.

OOBACHATD, UTO HA3bIBAIOT
MEePICHIUKYIISIPOM U
HaAKJIOHHOHM M3 TOYKH K
MJIOCKOCTH; TTPOCKIIUEH
HaAKJIOHHOM Ha IIJIOCKOCTb.
OOBIACHATD, YTO HA3BIBAETCS
pPacCTOSIHUEM: OT TOYKH JI0
IJIOCKOCTH; MEXKIY
NapajuleIbHBIMU IIOCKOCTSMU;
MEXIY IPSAMOH U
NapajuIeIbHOM € IIOCKOCTHIO;
MEK1y CKPELUBAOIINUMUCS
MPSMBIMH.

HaxoauTe 3TH paccTosHus B
IPOCTHIX Clydasix B KyOe,

nupamMmuzic, mpru3mMe.

MOI[C.HI/IpOBaTL PCAJIBHBIC
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CUTYallUH Ha SI3bIKE TEOMETPUH,
UCCIIEI0BATh IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIB30BAHUEM
F€OMETPUYECKUX TTOHATHIA.

Hcnonp3oBare INpu  peLICHUH
3a7la4 Ha TMOCTPOCHHUE CEUYECHUU
teopemy Iludaropa, cpoiicTBa
PSIMOYT OJIBHBIX
TPEYrOJIbHUKOB.

Yribl MeXKI1y NPAMbIMA
U IVI0OCKOCTSAMH

10

26.

VYron MEXTY
psAIMOM 51
IUIOCKOCTBIO

27.

JIByrpaHHbIi yrou,
JINHENHBIN yrona

JIBYTPAHHOTIO yIiia

28.

[Ipn3nHak
MEePIEHANKYIISIPHOC
TH JIBYX
IIOCKOCTEH

29.

Teopema o0 Tpex
MEePIeHIUKYIIsIpax

30.

KonTposbHas
pabota 1O Teme:
[TepnienaukynsipHO
CTh  MNPSMBIX U
IIJIOCKOCTEMN

AxTyanu3upoBaTh (pakTel U
METO/IbI IIJITAHUMETPHH,
pElEeBaHTHBIE TEME, IPOBOJUTH
AQHAJIOTHH.

[aBaTp onpenenenue yria
MEXy MPSMOM U IUIOCKOCTBIO,
bopMynupOBaTH TEOPEMY O
TPEX NEPNEHIUKYIIAPAX U
00paTHYIO K HEM.

Haxomuts yros mexay
MPSIMOM U TVIOCKOCTBIO B
MHOTOI'PAaHHUKE, PACCTOSIHUE OT
TOYKH J0 NPAMOM Ha
IJIOCKOCTH, HCTIOJIb3YsI TEOPEMY
0 TPEX MEPIEHINUKYIISIPaX.
[IpoBOIMTH Ha YEepTEKE
NEPHEHANKYJISAP: U3 TOYKH HA
NPSIMYIO; U3 TOYKU Ha
IJIOCKOCTb.

JlaBaTh onipezienieHue
JBYTPAHHOTO yIila ¥ €ro
371eMeHTOB. OOBSICHATD
PaBEHCTBO BCEX JIMHEHHBIX
YIJI0B IBYTPAHHOIO yria.

Haxomuts Ha ueprexe
JIBYTPaHHBIN YroJ npu pedpe
MUPAMHUIBL, TPU3MBIL,
napajuienenunesaa.

I[aBaTL OIPCACIICHUC YyIJIa
MCKAY IIIOCKOCTAMMU.

JaBatb onpezeneHue u
dbopMynupoBaTh MpPU3HAK
B3aMMHO NEPIEHAUKYISIPHBIX
MIOCKOCTEH.

Haxomuth yriel Mmexmy

ONEeKTPOHHBIN
00pa3zoBaTeNbHBIN
pecype « JlomamHue
3aJaHus. Cpennee
obmiee oOpa3oBaHue.
I'eomerpus»
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TUTOCKOCTSIMU B KyOe 1
nUpaMue.

Hcnone3oBars pu pelieHUU
3a/1a4 OCHOBHBIE TEOPEMBI U
METO/1bl IJIAHUMETPUU.

MonenupoBathb peanbHbIe
CUTYalluH Ha SI3bIKE T€OMETPUH,
MCCJIEI0BATh IOCTPOCHHBIE
MOJIEJIH C UCIIOJIB30BAHUEM
r€OMETPUYECKUX TTOHATHI.

Hcnone3oBare INpu  peLICHUH
3a7la4 Ha TMOCTPOCHHUE CEHYECHUU
COOTHOIIICHUS B
MPSIMOYTOJIbHOM TPEYTOJIbHUKE.

MHoOrorpaHHuKH 10

31. | [MonsaTme 1
MHOTOTpaHHUKA

32. | Ilpuzma 2

33. | [upamwuna. 2
[IpaBunibHAs
nupaMuaa

34. | YceuenHnas 1
nupaMuaa

35. | Cummerpust B 1
IPOCTPAHCTBE

36. | [Tonstue 1
MPaBUIILHOTO
MHOTOT'paHHUKA

37. | DnemeHTHI 1
CUMMETPHH
MIPABHIIBHBIX
MHOTOT'PaHHUKOB

38. | KonTposbHas 1

pabota 1o Teme:

MHororpaHHuKH

AKTyanu3upoBath (HakThl U
METO/IbI MJIAHUMETPUH,
peleBaHTHbIE TEME, IPOBOIUTH
aHAJIOTUH.

[aBaTh onipenienenue
napasuiesenunena,
pacrno3HaBaTh €ro BUBI U
M3y4yaThb CBOMCTBA.

JaBaTh onipeienieHue
MUPAMHU/IBI, PACTIO3HABATH BUIbI
nupamuli, GopMyIUpoBaTh
CBOMCTBa p&Oep, rpaHel u
BBICOTHI PaBUJIbLHOMN
MUPAMHU/IBL.

Haxomuts mioians MoJIHOU
1 OOKOBOM MOBEPXHOCTH
MIAPaMU/IBI.

JlaBatb ompeeneHue
yCeu€HHOM MUpamMuIbl,
Ha3bIBATh €€ DJIEMEHTEL

DopMyIMpOBATH TEOPEMY O
IoIaau 60KOBOM
NIOBEPXHOCTHU MPAaBUIIBHOU
YCEUEHHOM NMUPAMUIBL.

Pemate 3agaun Ha
BBIYHCIICHHUC, CBA3aHHBIC C
NnupaMmuiaMi, a TakKxKXe 3ala4uun
Ha MMOCTPOCHUC CEUYCHMUI.

DJIEKTPOHHBIN
00pazoBaTeNbHBIN
pecypc « JomarmiHue
3aJaHusl. Cpennee
obmee oOpa3oBaHue.
I'eomerpusi»
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[laBaTp onpeneneHue
IPU3MBI, PacIiO3HABATh BUIbI
pU3M, U300paxaTh MPU3MBI HA
YepTexe.

Haxonute miomans nojiHoi
1 OOKOBOM IOBEPXHOCTHU
IPHU3MBL.

H3ydars cooTHOMIEHUS
Diinepa g yncna pedep,
rpaHei ¥ BEPIINH
MHOTOTpaHHHKA.

HSyanB BHU/IbI ITPABUJIbHBIX
MHOT'OI'PpaHHUKOB, X Ha3BaHUS
Y KOJINYECTBO I'PaHE.

N3y4yaTh CUMMETPHIO
MHOTOTPaHHUKOB.

OOBSACHATH, KAKHE TOYKH
HA3bIBAKOTCS CUMMETPUYHBIMH
OTHOCHUTENIBHO TAaHHOW TOYKH,
NPSMOU WIIH TUIOCKOCTH, YTO
HA3bIBAIOT IIEHTPOM, OCBIO HIIH
TIOCKOCTBHIO CUMMETPUH

burypsi.

[TpuBOIUTH IPUMEPHI
CUMMETPUYHBIX QUTYp B
aApXUTEKType, TEXHUKE,

pupo/ie.

MopenupoBaTh peasibHbIe
CUTYaIluu Ha S3bIKE TEOMETPHH,
UCCIIEIOBATh MIOCTPOCHHBIE
MOJETH C  HCIOJIb30BaHUEM
F€OMETPHUYECKUX MIOHSTHIA,
UCII0JIb30BATh noxobue
MHOTOTPaHHHUKOB.

O0BémbI

MHOTOIPAHHHKOB

39. | [Honstue 00
o0BEMe.

40. O0BEM TUpaMHJIBI

41. | O6séM TeTparipa

42. | O6vém  kyba m
napajiesienunesa.

43. | O0béM mpU3MBI

AxTyanusupoBaTh (pakThl U
METO/Ibl TNIAHUMETPHH,
pEJIEBAaHTHBIE TEME.

OOBACHSTH, KaK U3MEPSFOTCS
00BEMBI TEJI, TPOBOJIS
AHAJIOTUIO C U3MEPCHUEM
IUIOINAIe MHOTOYTOJIbHUKOB.
dopMyITUpOBaTh OCHOBHBIC
CBOICTBa 00BLEMOB.

ONEKTPOHHBIN
00pa3oBaTeNbHbII
pecypc « JlomariHue
3aganus.  Cpennee
obmiee oOpazoBaHHUE.
I'eomerpus»
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W3yuaTh, BHIBOAUTH (POPMYIIBI
00BEMa MPSIMOYT OJTBHOTO
napaJuielienuIea, PU3Mbl U
nmupaMubl.

Boruncnsate 00bEM npu3Mbl 1
IIAPaMUJBI 10 UX DJIEMEHTaM.

[IpumensaTs 00bEM 15
pELIEHUs CTEPEOMETPUUECKUX
3a/1a4 U JUIsl HAXOXKJICHUS
F€OMETPUYECKUX BEIIUYHUH.

MoenupoBathb peanbHbIE
CUTYyalluu Ha S3bIKE F€OMETPHH,
HCCIIEI0BATh IIOCTPOEHHBIE
MOJEIM C  HWCHOJIb30BAaHUEM
F€OMETPUYECKUX MTOHATHN

IToBTOpEHUE: cevyeHusl, 6 CTpouTh ceueHue DJIEKTPOHHBIN
PACCTOSTHHMS M YIJIbI MHOTOTpaHHUKA METOJIOM 00pa3oBaTebHBIN
44. | [locTpoenue 2 CJIEOB. pecypc « JomarmiHue
ceueHnuu B 3aJaHusl. Cpenuee
MHOTOTpaHHUKE. JlaBatb ompeeneHue obmee oOpa3oBaHue.
45. | Boiuucnenue 2 paccrostHus Mexay purypamu. | I'eomerpus»
pacCTOSsTHUN:
MEXIY JIBYMS Haxoauts pacctosiHue Mexay
TOYKaMH, OT TOYKH napauIeIbHBIMU MJIOCKOCTSMU,
I0  TOpSMOH, OT MEX1y IIIOCKOCTBHIO U
TOYKHU hi (o napasulieibHON el MPAMOi,
IJIOCKOCTH; MEXIY MEX/1y CKpEUIUBAIOLIUMUCS
CKpPEILMBAIOIIUMHUC HPSIMBIMHU.
S IPSIMBIMH.
46. | Beruucnenue 2 CTpouTh TMHENHBIN yroa
YIJIOB: MEKIY JBYTPAHHOTO yIJia Ha YepTexKe
CKPEILMBAIOIIUMHUC MHOTOTpaHHUKA U HAXOJIUTh €ro
S IPSIMBIMH, MEXIY BEJIMUUHY.
MPSIMOU u
MJI0CKOCTBIO, Haxonuts YIJIBI MEX Ty
JIBYTPAHHBIX YTJIOB, IUIOCKOCTSIMU B
yTJIOB MeXIy MHOTOTpaHHHKaX
TJIOCKOCTSIMU
11 kaace (34 yaca)
Tesa Bpamenus 12 AxTyanu3upoBaTh PaKTbl U | DIEKTPOHHBIH
47. | Ilonsatue 1 METO/1bl IIJITAHUMETPUH, 00pa3oBaTesIbHBIN
HWIHH]IPA. penieBaHTHbIE TeMe, IPOBOIUTh | pecypc « JlomaniHue
CeueHus UIMHAPA AQHAJIOTHH. 3amanusa.  CpenHee
48. | Ilnomrans 1 obmiee oOpazoBaHHE.
MIOBEPXHOCTH Haatb onpenenenus chepsl | ['eomerpus»
HWIHH]IpA W I1apa, X LIEeHTpa, paanyca,
49. | Ilousitue KOHYyca. 1 nuamerpa. Onpenensrs chepy

Ceuenust KOHyca

KaK (pUrypy BpareHus
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50.

Tlnomtaae
IIOBEPXHOCTH
KOHYcCa

5l.

YcedeHHBl KOHYC

52.

Chepa wm  map.
Ceuenus mapa.

53.

KacarenpHas
IJIOCKOCTH K cdepe

54.

[Tnomans cheps

55.

KomOunamus Tten
BpaIICHUS u
MHOTOTPAaHHUKOB.

56.

MHororpaHHuk,
OIMCAHHBIN OKOJIO
cdepsr; cdepa,
BIHCaHHAs B
MHOTOTPaHHUK WJIN
B T€JIO BpallleHHUS.

S7.

KontponbHas
pabota 1O Teme:
TeJa BpalleHUs

OKPY>XHOCTH.

HccnenoBats B3auMHOE
pacmionoxenue chepsl 1
IUIOCKOCTH, BYX cdep,
WITIOCTPUPOBATH 3TO HA
yeprexkax U pUCYHKaXx.

DopMynHpoOBaThH
OIpEAEIIEHUE KacaTeIbHOU
IUTOCKOCTH K cpepe, CBOMCTBO U
IIPU3HAK KacaTeIbHON
IJIOCKOCTH.

3HAKOMHUTHCH C
reoAe3NYECKUMHU TUHUIMHT Ha

cdepe.

OOBACHATH, YTO HA3BIBAIOT
LWIMHAPOM, Ha3bIBATh €TI0
3JIEMEHTBHI.

N3y4aTh, 0OBACHSATH, KaK
MOJTYYHTh ITWIHHAP MTyTEM
BpaIleHUs TPSIMOYTOJIbHUKA.

BrIBOIUTE, HCITOIB30BATh
(OPMYJTBI TSI BEIYUCIICHHUS
Ioaau O0OKOBOM
MOBEPXHOCTH IMIIMHIPA.

W3ydats, pacro3HaBathb
pa3BepTKy LUIUHAPA.

N3o00pakaTh MWIMHIP U €T0
CeueHUs II0CKOCTBIO,
MPOXOSIICH Yepe3 ero och,
napauieIbHON WIH
NEPIEeHIUKYISIPHOM OCH.

Haxoaute mmiomamm 3Tux
CEUEHUH.

MOI[GJ'II/IpOBaTL PCaJIbHBIC
CUTyallul Ha A3bIKE TCOMCTPUH,
HCCIICA0BATh ITIOCTPOCHHLBIC
MOJCIN C UCITIOJIb30BAHHUEM
TCOMETPUUCCKUX MMOHSTUH.

OOBACHATH, KAKOE TEIIO
Ha3bIBAIOT KPYTOBBIM KOHYCOM,
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Ha3bIBaTh €10 3JICMCHTEI.

N3y4arh, 0OBICHATH, KaKk
IIOJIy4UTh KOHYC ITyTEM
BpallleHUs IPSIMOYTOJIbHOTO
TPEYTrOJIbHUKA.

N300paxkaTe KOHYC U €ro
CEUeHMs IIIOCKOCTBIO,
IIPOXOJAIIEN Uuepe3 OChb, U
IUIOCKOCTBIO,
NEPHEHANKYIAPHON K OCH.

H3y4dars, pacio3HaBaTh
Pa3BEPTKY KOHYCA.

BrIBOIMTE, HCITONIE30BATH
(bOopMyIIBI JJIs1 BEIYUCIICHUS
Iomaay OOKOBOK
MMOBEPXHOCTH KOHYCA.

Haxoaute mmomamgmn
CEUYEHHU, MPOXOIAIIUX Yepe3
BEPILHNHY KOHYCA WJIH
MEPIECHINKYIISIPHBIX €r0 OCH.

OOBACHATD, KAKOE TEJIO
HA3bIBACTCS YCCUEHHBIM
KOHYCOM.

N3ydath, 00BACHATH, KaK
€ro MOJyYUTh IMMYTEM BpaIlEHUS
IPSIMOYTOJIBHOM Tpameruu.

BBIBOAMTE, IPUMEHSTH
(bopMmyity JUTsl BEIYUCIICHUS
Ioaau OOKOBOM
MIOBEPXHOCTH YCCUEHHOTO
KOHYCA.

AxTyanu3upoBath (HakThl 1
METO/Ibl JIAaHUMETPHH,
peleBaHTHBIE TEME, POBOAUTH
AQHAJIOTHH.

Pemats CTCPCOMECTPHUICCKUC
3aaa4u, CBA3aHHBIC C TCIIaMU
BpalcHus, MOCTPOCHUEM
CEUYCHHH Tel BpalicHus, €
KOM6I/IHaLII/IHMI/I TCJI BpallICHU A
U MHOT'OTpPAaHHUKOB Ha
HAXOKICHUEC T'’COMCTPUICCKUX
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BCJINYHH.

Hcnons3oBars pu pelieHUU
CTEPEOMETPUYECKHUX 3a]1a4
IUTAaHUMETPUYECKUE (PAKTHI U
METO/Ibl 33/1a4 Ha BHIYMCIICHUE
U JI0Ka3aTeIbCTBO.

MopenupoBathb peanbHbIe
CUTYalluH Ha SI3bIKE T€OMETPUH,
MCCJIEI0BATh IOCTPOCHHBIE
MOJIEJIH C UCIIOJIB30BAHUEM
r€OMETPUYECKUX OHATHI

0O0né

MbI T€JI

58.

TToussitie o00BEMA.
OCHOBHBIE
CBOWCTBAa 0O0OBEMOB

TECII.

[EEN

60.

O06béM  TIMIMHApA.
O06BEM KOHYCa

61.

O6béM mmapa wu
cdepsl.

62.

ITonoOHeIE TEna B
MPOCTPAHCTBE.
CooTHOIICHUS
MEXTy TUIOMAIMHU
MMOBEPXHOCTEH,
00BEMaMH
MOOOHBIX TEIL.

63.

KonTposbHas
pabota:  0OBEMBI
TeN

AxTyanu3upoBath (akThl U
METO/1bl IJITAHUMETPUH,
peleBaHTHbIE TEME, IPOBOINUTH
aHAJIOTUH.

BriBoAUTh, HCTIOIB30BATH
bopmyibl 00BEMOB: TIPU3MBI,
HWIMHAPA, TUPAMU/IBI, KOHYCA;
YCEUYEHHOW MUPAMUJIBI K
YCEUYEHHOI'0 KOHYCa.

Pemiats crepeomerpruueckue
3aJa4y, CBI3aHHLIC C
BBIYMCJICHHEM 00BHEMOB.

DopmyIupoBaTh
OTIpe/iesieHUE IapOBOT0
CErMEHTa, I1apOBOro CJIO0S,
IIApOBOTO CEKTOPA.

[TpumensTh GopMyIbl AJist
HaXO0Xk/IeHUs 00bEMOB
[IAPOBOTO CErMEHTA, IIIAPOBOTO
CEKTOpA.

Pemath crepeomerpuueckue
3a/1a4u, CBSI3aHHbIE C 00BEMOM
nrapa ¥ miomasisio chepsl.

MO)IeJ'II/IpOBaTL PpCaJIbHBIC
CUTyalluul Ha A3BIKC I'COMCTPUU,
HCCICI0BATh MMOCTPOCHHBIC
MOJCIIN C HCIIOJIBb30BaHUEM
TCOMETPUUCCKUX MOHSATHH.

AxTyanu3upoBaTh (PaKkThl U
METO/Ibl TNITAHUMETPHUH,
pENEeBaHTHBIE TEME, IPOBOIUTH

ONEeKTPOHHBIN
00pa3zoBaTeNbHBIN
pecypc « JomarmiHue
3aJaHus. Cpennee
obmee oOpa3oBaHue.
I'eomerpusi»
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aHaJIOTHH.

Pewats crepeomerpuueckue
3a/1a4uM, CBSI3aHHbIE C
COOTHOILIEHHEM 00BEMOB U
IIOBEPXHOCTEH MOJAOOHBIX TET B
IPOCTPAHCTBE.

MopenupoBatb peanbHbIe
CUTyalluul Ha A3BIKC I'COMCTPHU,
UCCIIEI0BATh [IOCTPOEHHBIE
MOJIEIM €  HCIOJIb30BAHUEM
TCOMETPUICCKUX TOHSATHH.

BekTopbl M KOOPAMHATBI
B IPOCTPAHCTBE

10

64.

Bexkrop Ha
IJIOCKOCTH H B
IIPOCTPAHCTBE.

65.

Cnoxenne u
BBIYATAHHUE
BEKTOPOB.
VYMHOXEHNE
BEKTOpA HA YUCIIO

66.

Kommnanapueie
BekTOphl. [IpaBuiio
napajuiesienunesaa

67.

Paznoxenue
BEKTOpa TIO0 TpeM
HEKOMIUTAaHAPHBIM
BEKTOPAM

68.

[IpsimoyronsHas
cucrema
KOOpJIUHAT B
MIPOCTPAHCTBE.
Koopnunatsl
BEKTOpa

69.

[Ipocreitmme
3a/1aun B
KOOpJIMHATAaX.

70.

Yron MEXIY
BEKTOpaMH

71.

CkansipHoe
IIPOU3BECHUE
BEKTOPOB

72.

Brrunciaenue YIJIOB
MCKAY IPAMBIMU U
TIJIOCKOCTAMHU

73.

KoopaunarHo-
BEKTOPHBIA METOJ
npu pereHnn
F€OMETPUUECKHUX

AxTyanu3upoBath (akThl U
METO/1bl IJITAHUMETPUH,
peleBaHTHbIE TEME, IPOBOINUTH
aHAJIOTUH.

OnepupoBaTh TOHATHEM
BEKTOP B NMPOCTPAHCTBE.

PopMynHpOBATH MPABUIIO
napajuieJIenuneaa mpu
CJIOKEHUH BEKTOPOB.

CkJazpIBaTh, BEIYUTATh
BEKTOPBI, YMHOKaTh BEKTOP Ha
YHCIIO.

N3y4yaTh OCHOBHBIC
CBOICTBA 3TUX OTIEpAIIU.

JaBaTh onpeziesnieHue
MPSIMOYTOJIBHOW CHCTEMBI
KOOPJMHAT B MPOCTPAHCTBE.

BrIpazuth KOOpIUHATHI
BEKTOpa Yepe3 KOOPIUHATHI €T0
KOHI[OB.

BbiBoIUTH, HCHIOIB30BATH
(bopMyIny JUTMHBI BEKTOPA U
paccTOSIHUSA MEX1y TOUKaMHU.

Bripaxats ckanspHoe
IPOM3BEACHUE BEKTOPOB Yepes3
UX KOOPAMHATHI, BBIYUCIIATh
yroJI MEXAY IBYMsI BEKTOpamH,
JBYMS IPSIMBIMH.

Haxoauts yron mexmay
PsIMOM M TIOCKOCTBIO, YTOJI

ONEeKTPOHHBIN
00pa3zoBaTeNbHBIN
pecype « JlomamiHue
3aJaHus. Cpennee
obmee oOpa3oBaHue.
I'eomerpusi»
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3a1a4 MEX1y IBYMS IUIOCKOCTSIMU
AHATTUTHYECKUMH METOIaMH.
BriBoauTs, HCIOJIb30BATh
dbopMyIy paccTOSHUSL OT TOYKU
JI0 TJIOCKOCTH.
IloBTOpEHUE, 7 Pemats npocreiiue 3a1aun | DIEKTPOHHBIN
o0o0menne u Ha HaX0>KJIEHUE JIJIMH U YIJIOB B | 00pa30BaTeIbHbIN
CHCTeMaTH3alUs 3HAHUI TeOMETPUIECKUX (HUTypax, pecypc « JlomamiHue
74. | OcHOBHBIE 1 npuMeHsTh TeopeMy [Iudaropa, | 3amanus.  CpenHee
¢buryper,  ¢axTsl, TEOPEMBI CHHYCOB M KOCHHYCOB. | 00I1iee oO0pa3oBaHMUE.
TEOPEMBI Kypca I'eomerpus»
IJIAaHUMETPUH. Haxomuts miomans
75. | 3amaumn 2 MHOTOYTOJIbHUKA, KpyTa.
IUIAHUMETPUU |
METOEI ux Pacno3naBsats mogo0HEBIE
perneHus (GUTYpHI, HAXOUTh OTHOIICHUS
76. | OcHOBHBIC 2 JUIMH U TUTOIIaJIeH.
¢burypsl,  ¢axThl,
TEOPEMBI Kypca Hcnonb3oBath m0pu  peleHUN
CTEepEOMETPUHN. CTEePEOMETPUUYECKUX 3a1aq
77. | 3amaun 2 (axkThI ¥ METOJIbI TUTAHUMETPHUH
CTEpeOMEeTpUU |
METO/IbI ux
pelieHus
Monynbs «BeposSTHOCTb U CTATUCTUKAY
Ne Paznen / rnaBa Kou-Bo OCHOBHBIE BU/JIbI DIIEKTPOHHBIE
(tmudpoBsIe)

/ TeMa 4acoB JEeSITEIbHOCTH o00pa3oBaTelIbHbIC
y4eOHOTO o0ydJaronuxcs pecypchl
npeaMera

10 kiaacce (34 yaca)
IIpeacraBiieHue JAHHBIX 4 HU3Baekath nHpoOpManMIo U3 | DIEKTPOHHBII
U OnHCcaTeIbHasA TaOIUI U AUArPaMM, 00pa3oBaTeNbHbIN
CTATHCTHKA HCIO0JIB30BATH Ta0JIUIIBI U pecypc «Jlomanraue
1. [IpencraBnenue 1 JarpamMMbl JUIs 3amanus.  Cpennee
JTAHHBIX c IpeCTaBICHUs obmee oOpazoBaHUE.
MOMOIIBIO  TaOJHUIL CTAaTHUCTUYECKUX JaHHBIX. Anrebpay.
U JHarpamm.
2. Cpennee 1 HaxoauTp onucaTenbHbie Tpenaxep «Obnako
apupMeTHIeCcKoe, XapaKTePUCTUKH JTaHHBIX. 3HAHUI».
MeJfaHa,
3. Haubonbmee " 1 BeiaBUraTh, KpPHTHKOBATH
HauMeEHBIIIee THIOTE3BI O Xapakrepe
3HAYEHUs, pa3Max. CIy4allHOM W3MEHYMBOCTU M
4. Hucnepcus, 1 onpenensomux e€ Gpakropax
CTaHJIaPTHOE
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OTKJIOHCHHUE
YHCIIOBBIX HAOOPOB

CayuyaiiHble ONBITBI H

ciayvyaiiHble  cOObITHS,
ONBITHI c
PAaBHOBO3MOKHBIMH
3JIeMEeHTAPHbIMH
HCX0aMM

S. Cnyuvaiinble
HKCTIEPUMEHTHI
(OTIBITHI) "
CIy4aliHbIE
COOBITHSL.
DnemMeHTapHbIe
cOOBITHS (MCXOJbI).

6. BepositHOCTB
CIIy4aiiHOTO
CcOOBITHSL.
BepostHOoCcTH
COOBITUH B ONBITaX
c
PaBHOBO3MOKHBIM
U DJIeMEHTapHBIMU
COOBITHSIMH.

BeiaeassiTb Ha IpuMepax
CITydaiiHbIe COOBITUS B
OIIMCAaHHOM CIIy4aliHOM
OIIBITE.

®opMyIHpPOBAThH YCIOBUS
IIPOBEICHMS CIIy4alHOTO
OIIbITA.

HaxoauTs BeposATHOCTH
COOBITHI1 B OIIBITAX C
PaBHOBO3MOKHBIMHU
UCXOJIaMU.

MongenupoBaTh  ONBITHL €
PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMH HCXOJIaMH B
X0/J1e PAaKTUIECKOU paboThI

Onepauuu Hajg
COOBLITHSIMH, CJI0KEHHE
BEPOSATHOCTEM

7. Omneparuun HaJl
COOBITHSIMU:
repeceucHue,
o0beIMHEHNE
COOBITHIA,
MIPOTHUBOIIOJIOKHBIC
COOBITHSL.

8. JluarpamMmsl
Oiinepa. dopmyna
CJIOKEHUS
BEPOSATHOCTEN

Hcnoab30BaTh TUarpaMMbI
Dilnepa v CIOBECHOE
ONMCaHNE COOBITUHN I
bOPMYITUPOBKU U
H300paKkeHH O0OBEAMHEHUS U
nepecedeHms COOBITHH.

Pemartn 3a1a4u C
HCIIOJIb30BaHUEM hopmybl
CJIO’KEHHUSI BEPOSTHOCTEN

DJIEKTPOHHBIN
00pa3oBaTeNbHbII
pecypc «JlomarmiHue
3aJaHusl. Cpenuee
obmee oOpa3oBaHue.
Anrebpay.

Tpenaxep «O06nako
3HAHUN.

YcioBHAS BEPOSITHOCTD,
AEpPeBOo CAYYAHHOro
onbiTa, hopmy.ia
MOJIHOM BEPOATHOCTH U

PemaTp 3amaum Ha
HAax0XJIECHUE BEPOATHOCTEN
COOBITHI, B TOM YHCJIE
YCJIIOBHBIX C IOMOIIIBIO JIepeBa

DNeKTPOHHBIN
00pa3oBaTeNbHbII
pecypc «/lomariHue
3aJaHus. Cpennee

He3aBHCUMOCTh CJIy4aifHOTO OIIBITA. obmiee oOpa3oBaHUeE.
coOBITHIT Anrebpay.
9. YcnoBHas OmnpenenssiTe HE3aBUCHUMOCTH
BEPOSATHOCTb. coObiTuil Mo ¢opmyne u no | Tpenaxep «Obmako
YMHOKEHNE OpraHu3anuu CIIy4allHOTO | 3HAHU».
BEPOSITHOCTEMN. OIIbITa
Jepeso
CIIy4aiiHOTO
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HKCTIIEPUMEHTA.
10. | ®opmyna mosHOM
BEPOSATHOCTH.
11. | He3aBucumsie
COOBITHS
DJIeMeHTbI Hcnosb30BaTh IpaBuio ONEeKTPOHHBIN
KOMOMHATOPUKH YMHOKEHUS 11 00pa3zoBaTeNbHBIN
12. | KombunaropHoe NEPEYUCIICHUS COOBITHI B pecypc  «JlomaniHue
MIPaBHIIO CIIy4aifHOM OIIBITE. 3amanus.  Cpennee
YMHOKCHHUSI. obmee oOpa3oBaHue.
13. | [lepecranoBKH U IMoan3oBaTbest GopMmynoil u | Anrebpay.
(dakropuai. TpeyroiapHukoMm I[lackans ans
14. | Yucno coyeTaHuii. ompeneneHus yucna | Tpenaxep «O06mako
15. | TpeyroabHUK coueTaHui 3HAaHUW».
[Tackansa. ®opmyna
6unomMa Helotona
Cepuu Pa3ouBaTh CiioXkHbBIE DJIEKTPOHHBIN
MocJIe0BaTeIbHbIX OKCTIEPUMEHTHI Ha OTACTbHBIE | 00pa30BaTEIbHBIN
UCTIBITAHUIA UCTIBITAHUS. pecypc «JlomanrHue
16. | bunapnsIit 3amanus.  Cpennee
CIIydallHbIil  OIBIT OcBauBaTh NMOHATHUS: obmee oOpa3oBaHHUE.
(ucnbITaHke), UCIIBITaHUE, CepUs Anrebpay.
yclex 1 Heyjaya. HE3aBUCHMBIX UCIIBITAHUH.
17. | He3aBucumsbie Tpenaxep «Ob6mako
WCTIBITAHUS. IIpuBOAUTH MPUMeEPBI CEPUIN | 3HAHUID.
18. | Cepus HE3aBMCUMBIX MCIIBITAHUH.
HE3aBUCUMBIX
UCHBITAaHUH 10 PemiaTs 3a1a4u Ha OMCK
IIEPBOro ycrexa. BEPOSATHOCTEN COOBITHIL B
Cepust CepUH MCIIBITaHUH JJ0 IEpBOro
HE3aBUCUMBIX ycliexa U B CepHsIX HCIIbITaHUi
UCIBITAaHUN bepuymnu.
bepnynnu.
N3yuarp B xoae
NMPaKTH4YeCKO padoThl ¢
UCII0JIb30BaHUEM
JIEKTPOHHBIX TabIM1L
BEPOSATHOCTH  COOBITMH B
cepusix HE3aBUCHMBbIX
VCIIBITAHUN
Cay4aiinble BeJTHYMHBI OcBauBaTp NOHATHS: ONEKTPOHHBIN
U pacnpeeseHust cllyyaiiHas BeJIMUYUHA, 00pa3oBaTesIbHBIN
19. | Cnyuaiinas pacripenenenue, Tabauma pecypc  «Jlomaminue
BEJIMYHUHA. pacrpeneneHus, JuarpaMmma 3amanusa.  CpenHee
20. | Pacmpenenenue pacrpeaeneHusl. obmiee oOpa3oBaHHUE.
BEPOSITHOCTEM. Anrebpay.
Juarpamma IIpuBoANTHL NpUMePHI
pacrpeieneHusl. pacripenenenuii, B oM uncie | Tpenaxep «O6mako
21. | Cymma u reOMETPUYECKOTO U 3HAHUNY.
MIPOU3BEICHNE OMHOMMAIILHOTO.
CIIy4aiHBIX
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BEJIMYUH.

22. | Ilpumepsl
pacrpeneneHuii, B
TOM 4YHUCIIe
r€OMETPUUECKOE U
OMHOMHAIBHOE.

CpaBHUBATH paCTIpEICICHUS
CIIy4alHbIX BEIUYUH

Haxoauts 3Ha4eHHS CyMMBbI U
IIPOU3BENICHUS CIIy4YalHbIX
BEJINYMH.

Ctpoutb " pacno3HaBaTh
reOMETPUUECKOE u
OMHOMHAJILHOE
pacrpeseneHue.
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O000mEenue n

IToBTOpPATH U3yUEHHOE U

ONEeKTPOHHBIN

CHUCTeMATH3AIUs 3HAHUI BBICTPAUBATh CUCTEMY 00pa3oBaTebHBIN

23. | [loBTOpeHwme. 3HAHUU pecypc «Jlomaiinue
OnucarenpHas 3amanus.  Cpennee
CTaTUCTHUKA. obiiee oOpa3oBaHue.
CnyyaiiHble OIBITHI Anrebpay.

" BEPOSITHOCTH

CITy4aiiHbIX Tpenaxep «Ob6mnako

COOBITHIA. 3HAHUI.
24. | I[loBTOpeHwme.

Omneparuun HaJ

COOBITHSAMH.
25. | [loBTOpeHwme.

DNIeMEHTHI

KOMOMHATOPHKH,

cepuu

HE3aBUCHMBIX

HWCIIBITAHUM.

11 kaacce (34 yacoB)

IToBTOpEHME, [ToBTOPATH N3ydEHHOE U DJIEKTPOHHBIN

000011IeHNE U BBICTPAMBATh CHCTEMY 3HAHWH | 00pa30BaTEIbHBIN

CHCTEMAaTHU3aLMsl 3HAHUI pecypc «Jlomamrnue

26. | CiyuaifHbIE OIIBITHI 3amanus.  CpemHee
u BEPOSITHOCTH obmee oOpa3oBaHUE.
CIIy4ailHbIX Anrebpay.

COOBITHIA.

27. | Cepun Tpenaxep «Obnako
HE3aBHCHMBIX 3HAaHUW».
WCIIBITAHUH.

28. | Cnyuaiinbie
BEJTUYHMHBI u
pacnpeeneHus

MartemaTuveckoe OcBauBaTh MOHATHE DJIEKTPOHHBIN

O:KHMJIaHHe CJIy4YaiiHOMH MaTeMaTHYECKOTO OKUJaHUs. | 00pa30BaTeIbHBIN

BeJIHYHHBI pecypc «Jlomaninue

27. | Ilpumepsl [TpuBOIUTH M 0OCYX1ATh 3amanus.  Cpennee
MIPUMEHEHHUS MpUMEephI IPUMEHEHUS obmee oOpazoBaHHUE.
MaTeMaTH4eCKOTro MaTEeMaTHYeCKOTO OKUIaHus. | Anredpay.
OKUJIaHUS Boruncnate MaTemMaTHuecKOe
(cTpaxoBaHue, OXKHJaHHE. Tpenaxep «Ob6mako
joTepest). 3HAHUI».

28. | Maremaruueckoe Hcnonp30BaTh NOHATHE
OXKUJAHHE CYMMBI MaTEeMaTHYECKOTO OKUIAHUS
CITydaiHbIX U €0 CBOWCTBA MPH PEIICHUU
BEITUYHH. 3ajau.

29. | Maremaruueckoe
OKUJIaHHE Haxomuth mo u3BecTHbIM
reOMETPUYECKOTO dopmynaMm MaTeMaTHUECKOe
U OWHOMHAIILHOTO 0’KHUJAaHUE CYMMBI CITy9aifHbIX
pacrpeneneHuin BEJUYHH.
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Haxomute 1o  M3BECTHBIM
dopMynaMm  MaTreMaTHYECKHE
O0XKUJAHUS CIIy4aiHBIX
BEJIMYMH, HMMEIOLINX
reOMETPUYECKOE u
OMHOMUAIbHOE
pacrpeneneHus.

Jucnepcus u

CTaHJIapTHoE

OTKJIOHEHHUE CJIy4YaiiHOM

BeJINYHHBI

30. | Hucnepcus "
CTaHJapTHOE
OTKJIOHEHHE.

31. | Hucnepcun
Tre€OMETPUIECKOTO
1 OMHOMUATBHOTO
pacrpeneneHusl.

OcBauBaTh MOHATHS:
JUCTIEPCHS], CTAaHAAPTHOE
OTKJIOHEHHE CIIydaliHOU
BCJIMYMHBI.

Haxonute nucnepcuto no

pacrpeeneHuro.
Haxomuteh 1O  HW3BECTHBIM
dbopmynam JTUCTIEPCHIO
TF€OMETPHIECKOTO u
OMHOMHATHHOTO

pacripeiesieHusi, B TOM YHCJIE B
X0JIe TIPAKTUIECKON pabOThI C
HCIOIb30BaHUEM
DJICKTPOHHBIX TAOJHII.

ONEeKTPOHHBIN
00pa3zoBaTeNbHBIN
pecypc «/lomarmiHue
3amanus.  Cpennee
obmiee oOpa3oBaHue.
Anrebpay.

Tpenaxep «O06nako
3HaHUN».

3aKoH 00JIbIINX YK CeJT 3HAKOMUTBHCA C BBIOOPOUHBIM | DJIEKTPOHHBIH
32. | 3akoH OOJBIINX METOJOM HCCIEN0BaHUS 00pa3zoBaTeIbHBIN
qrcel. COBOKYITHOCTH JTaHHBIX. pecypc  «Jlomaninue
33. | Beibopounslii 3amanus.  CpenHee
METOJ N3yyaTh B X0/1€ TpakTUUECKOU | obmiee oOpa3oBaHUE.
HCCeI0BaHU. paboTel € HCIOJIB30BaHUEM | AJrebpay.
ANEKTPOHHBIX TabIuUI
npuMeHeHue  BeiOopouHoro | Tpenaxep «Ob6mako
METO/1a UCCIICJIOBAHMUSL. 3HAHUI».
HenpepbiBHBIE OcBanBaTh MOHATHUSA: DJIEKTPOHHBIN
cay4daiiHble BeJIUYMHbI HEenpepbIBHAs clydaifHas 00pa3oBaTeNbHbII
(pacnpeneJieHust) BEJIMYKMHA, HENIPEPBIBHOE pecypc «JlomarmiHue
34. | [Ipumepst pacnpezeneHue, GyHKIUS 3amanus.  Cpennee
HEMPEePHIBHBIX IUIOTHOCTU BEPOSATHOCTH. obmee oOpazoBaHUE.
CITydaiHbIX Anrebpay.
Benu4MH. OYyHKINA [TpuBOIUTH IPUMEPHI
IJIOTHOCTH HENPEPBIBHBIX CyYalHbBIX Tpenaxep «Obmako
pacnpeeneHusl. BEJIMYMH. 3HAHUI».
35. | PaBHOMepHOE
pacmpeneneHue U Haxonuts BEPOSTHOCTH
€ro CBOMCTBA. COOBITUH 1O JaHHOW (PyHKLIUHU
IUIOTHOCTA, B TOM 4HCIE
PaBHOMEPHOTO
pacrpeaeneHusl.
HopmanbHnoe OcBauBarh MOHSITHS: DNEeKTPOHHBIN
pacnpeneieHus HOPMaJIBHOE pacrpenielieHne. | 00pa3oBaTeNbHbIH
36. | 3amaum, pecypc  «Jlomamiaue
MIPUBOISAIIUE K Briaensts mo onucaHuio 3amanus.  Cpennee
HOPMaJIbHOMY CITydaiiHble BEIMYMHBI, obuiee obOpa3oBaHue.
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pacnpeieeHHUIO. pacnpenenéHHbIe 10 Anrebpay.
37. | OyHkuus 1 HOPMaJIbHOMY 3aKOHY.
IJIOTHOCTH u Tpenaxep «Ob1ako
CBOICTBA [IpuBoauTh IpUMeEpPHI 3a/1a4, 3HAHUI».
HOPMaJILHOTO MPUBOAIINX K HOPMAIbHOMY
pacnpeneneHus. pacnpenenenuto. Haxoaursb
YUCJIOBBIE XapaKTEPUCTUKU
HOPMAJIBHOTO pacrpeaesieHus
10 U3BECTHBIM (hOpMYyJIaMm.
Pemate 3amauu, cBS3aHHBIC C
[IPUMEHEHUEM CBOMCTB
HOPMAaJIbHOTO PacCHpeaeIeHUN,
B TOM YUCIIe c
WCIIOJIh30BaHUEM
AIEKTPOHHBIX TAOJIHUII
IoBTOpEHHUE, 15 [loBTOpsAT  HM3y4yeHHOE U | DJIEKTPOHHBIN
00001IEHNE U BBICTPanUBaTh CUCTEMY 3HAHUI | 0Opa3oBaTeNbHBIHI
CHCTEMATHU3ANUSA 3HAHU I pecypc «Jlomaminue
38. | IIpencraBienue 3 3amanus.  Cpennee
JTAHHBIX c obiee oOpazoBaHUE.
HOMOILBIKD TaOIUI Anrebpay.
u arpamm,
omnucarenbHas Tpenaxep «Ob6mako
CTaTHCTHKA 3HAHUI».
39. | OmbIThI c 2
PaBHOBO3MO>KHBIM
U DIIEMEHTapHBIMH
COOBITHSIMU
40. | Boiuucnenue 6
BEPOSITHOCTEN
COOBITHIA c
MIpUMEHEHHEM
bopmyn u
rpaduuecKux
METOJIOB
(koopauHaTHas
npsiMasi,  JIEpEBo,
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auarpamma
Diiniepa)

41. | Cnyuaiinbie 2
BEITUYHHBI u
pacripenenieHus

42. | MaremaTH4eckoe 2
0KHMIaHHE
CIIy4alHOU
BEJIMYUHBI

5. YYEBHO-METOIUYECKOE n MATEPUAJBHO-TEXHUYECKOE
OBECIIEYEHUE PEAJ/IMZAIIMUYYEBHOI'O IPEIMETA

5.1. OcHoBHasi yueOHasi IUTEPATYPA (011 REOA202a/013 00YyUaAIOUUXCA)
s nedazoeos:

1. Maremaruka. AnreOpa W Hayama wmaremarmdeckoro anamm3a. 10-11 kmmacchr:
yue0.1s001e00pa3oBaTt. opranu3anuii: 6a3oBblil u yriyonennsiit yposuu / [111. A. Anumos, FO.
M. Kosisrun, M. B. Tkauesa u ap.]. - 3-e u3a. — M.: [Ipocemnienwne, 2019.

2. Maremaruka. ['eomerpusa. 10-11 xmaccel: yue0. mmst oOmieoOpas. OpraHU3aIIHA:
0a30BbIi 1 yrayonenubiit ypoau / [JI. C. AtanacsH, B. ®. byrysos, C. b. Kagomies u np] -21-
e u3n. — M.: [Ipoceemenue, 2019 (MI'Y-mkore).

s ooyuarowuxcsi:

1. Maremaruka. AnreOpa W Hayajga MareMarudeckoro anammza. 10-11 kraccer:
yue0.1s10011e00pa3oBaT. opranu3anuii: 6a3oBbii 1 yriryoneHHsii yporuu / [I11. A. Anumos, 1O.
M. Konsrun, M. B. TkaueBa u np.]. - 3-e u3a. — M.: IIpocBemenue, 2019.

2. Maremaruka. ['eomerpusa. 10-11 xmaccel: yde0. misi oOmieoOpas. OpraHU3aIIHA:
6a30BbIi 1 yrayonennsiit ypoBau / [JI. C. AtanacsH, B. @. byryzos, C. b. Kagomues u ap] -21-
e u3n. — M.: [Ipoceemienue, 2019 (MI'Y-mkore).

5.2. JlonmostHuTEIbHASA YUeOHAs JJUTEPaTypa (011 nedazoz2a/ons o0yuarouuxcs)
s nedazoeos:

1. Anrebpa M Hayajna MaTeMaTHYECKOro aHanu3a. JlUJakTHUecKue MaTepuaibl K
yuebnuky 0. M. Konsaruna u np. 10 xiacc: yue6.mocobue aist o6uieoopa3zoBar. opraHu3almid:
6a30BbIif 1 yrnyOnenHsld ypoBau / [M.U. Illa6ynun, M. B. TkaueBa, H.E. ®enoposa, O.H.
Ho6poga]. - 6-e uzn. — M.: IIpocsemenue, 2018.

2. Anrebpa u Havasia MaTeMaTHYeCKOTo aHaiau3a. JlumakTuyeckue MaTepualbl K
yuebnuky 0. M. Konsaruna u np. 11 knace: yde6.mocodue s oOmeoOpa3oBar. opraHu3anuii:
6a30BbIif 1 yrnyonenuslid yposau / [M.U. llaGynun, M. B. Tkauesa, H.E. ®enoposa u ap.]. - 3-
e u3J., nopad. — M.: [Ipocsemenue, 2018.
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3. Teomerpus. [Qumaktmueckue wmarepuansl. 10 kmacc: ydeO.mocobme st
obmieoOpaszoBar. opranu3aiyii: 6a3oBeiii U yriyoneHnusni ypoau/ b.I'. 3uB. — 14-e uzn. — M.:
[Ipocsemenue, 2018.

4. Teomerpusa. J[upmaktudeckue Matepuanbl. 11 kmace: ydeO.mocobume  ams
oOmieo0OpaszoBar. opraHu3aiyii: 6a3oBeii U yriyoneHnusnd ypoau/ b.I'. 3uB. — 14-e uzn. — M.:
[Ipoceemenue, 2018.

5.AnreOpa W Hadajma MaTEeMAaTHYECKOTO aHaim3a. TemaTwdeckue TtecThl. 10 Kiacc:
yueb.mocobue ans oOmeoOpa3oBaT. OpraHu3anuii: 0a3oBbIi U yrayOmeHHslid ypoBHu / H.E.
denoposa, M. B. Tkauesa. - 3-¢ usn., nepepad. — M.: [IpocBemenue, 2018.

6. Anrebpa W Hauaja MaTeMaTHYECKOTO aHaim3a. lemarwdeckue TecThl. 11 Kmacc:
yueb.nocobue [uist 001meoOpa3zoBaT. opranuzanuii: 6a3oBbli U yriiyOseHHbIM ypoBHU / M. B.
TkaueBa, H.E. ®enoposa. - 3-e u3z., nepepad. — M.: IIpocemienne, 2018.

7. KonTpoasHOo-u3Meputenbusle Marepuaisl. ['eomerpus. 10 kmacc. ®I'OC/ Coct. A.H.
Pypykun. — M.: BAKO, 2018.

8. KontponbHo-uzmepurensusie Matepuainsl. ['eomerpus. 11 kmacc. ®I'OC/ Coct. A.H.
Pypykun. — M.: BAKO, 2018.

s obyuarowuxcsi:

1. AnreOpa W Havaja MaTEeMaTHYECKOTO aHanu3a. JlugakTHYecKWe MaTepHasibl K
yueonuky 0. M. Konsruna u ap. 10 kmace: yue6.mocodue a1 001meo0pa3oBaT. OpraHu3aIyii:
0a30BbIi U yrinyoneHHsrd ypoBHu / [M.U. [llabynun, M. B. TkaueBa, H.E. ®enoposa, O.H.
Jlobpoga]. - 6-¢ m31. — M.: [Ipoceemenne, 2018.

2. AnreOpa W Havasia MaTeMaTU4eCKOTO aHaiuu3a. JluaakThdeckue MaTepuaibl K
yueOonuky 0. M. Komsruna u ap. 11 kmace: yue6.mocodue ajis 001meoOpa3oBaT. OpraHu3aIyi:
0a30BbIi U yrinyonenHsid yposau / [M.U. llabynun, M. B. TkaueBa, H.E. ®enopoa u ap.]. - 3-
e u3., nopad. — M.: Ilpoceemenue, 2018.

3. Teomerpusa. Jumaktuyeckue wmarepuanbl. 10 kmace:  yueb.mocobue s
oOmreoOpaszoBar. opranu3aiuii: 6a3oBbiii U yrnyonenusiii ypouu/ b.I'. 3uB. — 14-e uzn. — M.:
[Ipoceenienue, 2018.

4. Teomerpusa. [umaktudeckue wmatepuansl. 11 kmacc: ydeG.mocobue  amns
oOmreo0OpaszoBar. opraHu3aiuii: 6a3oBbiii U yriyonenusiii ypoBuu/ b.I'. 3uB. — 14-e uzn. — M.:
[Ipoceenienue, 2018.

5.3. Y4eOHO-MeTOAMYECKAN IUTEpaTypa

1. AnreGpa u Havana mateMmarudeckoro ananuza. COopHUK paboumx mporpamm 10-11
KJaccel: ydeO.mocoOue aas yuuteneil oOmieoOpa3oBar. opraHuzanuii: 0a3oBBId W yriryOul.
ypoBHH / cocT. T.A. Bypmuctposa — M.: IIpocsemienue, 2018.

2. Anrebpa M Hayaja MaTeMaTHYeCKOro aHaiuza. Meroandeckue pekomenaamuu 10-11
KJacc: yde6.mocobue ans obmeodpaszosar. opranuzanuii/ H.E. @enoposa, M. B. Tkauena]. - 3-e

u3 1., nepepad. — M.: IlpocBemenue, 2017.
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3. T'eomerpus. CoopHuK pabounx mporpamm 10-11 kmaccsl: yae6.mocodue s yaureneit
oOmieo0OpaszoBar. opranu3anuii: 0a30BbIid u yriyon. ypoBHHu / cocT. T.A. BypmucrpoBa — M.:
IIpocsemienue, 2018.

4. Iloypounsie pa3zpabotku no reomerpun. 10 kmace /Coct. B.A. SIpoBenko. — 2-¢ 3. —
M.: BAKO, 2018.

5. Tloypounsie pa3pabotku o reomerpun.l1 kmacc /Coct. B.A. fIpoBenko. — 3-e u3n. —
M.: BAKO, 2018.

6. Usyuenme reomerpum B 10-11 kmaccax: kH. s yuutenss/ C.M. CaaksH, B.D.
Bbyry30B.- 4-¢ u3a., nopad. — M.: [Ipocsemenue, 2014.

5.4. IlepeueHb peKOMeHIyeMbIX TEXHHYECKHX CpPeACTB O0y4eHHsl, B TOM 4YHCJe
TPeHaKepoB

1. UHTepakTHBHAs HOCKa/ SKpaH.
2. KommbroTep/HOYTOYK.

3. MyapTUMEINATTPOEKTOP.

5.5. IlepeyeHb peKOMeHAYeMbIX JJEeKTPOHHBIX (HU(PPOBHIX)-00pa3oBaTEIbHBIX
pecypcos

1. DnexTpoHHBI 00pa3oBaTeNbHBI pecypc «Jlomamaue 3amanus. CpemHee ooOriee
oOpasoBanue. Anredpay.

2. Tpenaxep «O06aKo 3HaHUI».

3.9neKTpoHHBIH 00pa3oBaTeabHBIM pecypc « Jlomamuue 3amanusa. CpeaHee oOiiee
obpazoBanue. ['eomerpus»

5.6. MarepuaIbHO-TeXHHYECKHE CPeIcTBA U 000py10BaHUS IS 00y4eHUs!
1. KOMIUIEKT HHCTPYMEHTOB KJIACCHBIX

2. Habop moneneit i1t 1abopaTOpHBIX pabOT MO CTEPEOMETPUH

3. Tabnuue! o anredpe: «Tpuronomerpus», « OyHKIUI»

4. Tabnuipl Mo reoMeTpuu: «MHOTOTpaHHUKWY, «Tena BpameHus»

5. Jnso6ecrieyeHUsI00ydeHIS c
MCI0JIb30BaHNEMIMCTAHIIMOHHBIX00Pa30BaTEIbHBIXTEXHOIOTUHHEOOX O TUMBI:
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- KOMIIBIOTEPBINIMUHBIETEXHUUECKHEYCTPONCTBAYYEHUKOB u nejarora C
BBICOKOCKOPOCTHBIMBBIXOJIOM B MHTepHeT, 00ecneunBaroneBO3MOKHOCTEPA0OTEI €
MYJIBTUMEAUNHBIMKOHTEHTOM: BOCIIPOM3BEICHUEBU1C0N300paKEHHIH,
Ka4eCTBEHHBIHCTEPEO3BYK B HAYIIHUKAX, PEUEBOMBBO C MUKPO(OHA U JIp.
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IIpunioxenue 1 k paboueil mporpamme

6. MIPUJIOKEHUSIOLIEHOYHBIE MATEPUAJIbI!

1. OneHo4HbIe CPeACTBA LISl TEKYLEr0 KOHTPO/ISA YCIIeBAeMOCTH 00y4alommXxcst
Texymuil KOHTPOJIb OCYLIECTBISAETCSA B XOAE:
- KOHTPOJIbHBIE PabOTHI

DonO oyeHoUHBIX CPeOCme 0151 NPOBEOeHU MEKYULe20 KOHMPOs

O EHOYHBIE MATEPHAJIBI 11O MOAYJIIO
«Anredpa U HaYaJIa MATEMATHYECKOT0 AHAIHU32»
JleMoHCTpallMOHHASI BePCHS KOHTPOJIbHBIX padoT

JAmarHocTuyeckuii cpe3

Bapuant 1
Ne 3aganue
B1 | B nernem narepe 184 pe6énka u 26 Bocniurareneil. B omqnom aBToOyce MOYKHO MEpeBO3UThH HE OoJiee
40 maccaxupoB. Kakoe HanMeHblIee KOJIMYECTBO TaKUX aBTOOYCOB MOHA00UTCS, YTOOBI 32 OJIUH pa3
TIepeBe3TH BCEX U3 jareps B ropoa’?
B2 | Ha pucyHke >XHpHBIMU TOYKaMU NIOKa3aHO CYTOYHOE KOJIMUYECTBO OCAAKOB, BblNaAaBIux B ToMcke ¢ 8

1o 24 suBaps 2005 roga. [lo ropu3oHTanM yKa3bIBalOTCS YUCIIa MECALA, IO BEPTUKAIN — KOJIUYECTBO
0CAaJIKOB, BBIMABIIKUX B COOTBETCTBYIOIIHI JIeHb, B MUJLTUMETpax. [[J1s HArISAHOCTH KUPHBIE TOYKU Ha
pUCYHKE coenuHeHbl JuHuel. OmnpenenuTe MO PUCYHKY, KaKoe HauOoJblee KOJIMYECTBO OCAJIKOB
BhINagayio B nepuo ¢ 13 o 20 suBaps. OTBET naiiTe B MUJLTUMETPAX.

1 Pa3memarorcsi JeMOHCTpAalMOHHBIE BEPCHH KOHTPOJIHHO-W3MEPUTENBHBIX M OLEHOYHBIX MaTEpPHAIIOB,
KPHUTEPHH OLIEHKH CTEIEeHH (YPOBHSI) TOCTIDKEHNUS TIIAHUPYEMBIX PE3yIbTaTOB.
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VA e

8 9101112131415161718192021222324
B3

Sab

Haiinure 3HaYeHNE BBIPAKEHHUSI Sab — 8a? npu & = 3, b=38
B4

Jliia TpaHcnopTUpoBKH 45 TOHH rpy3a Ha 1300 KM MO>KHO BOCIIOJIB30BAThCS YCIyTaMU OJTHOM M3 Tpex
¢upm-niepeBo3unKkoB. CTOMMOCTh MEPEBO3KU M TPY30MOJIBEMHOCTh aBTOMOOMIIEH ISl KaXkJI0To
nepeBo3urMka ykazaHa B Tabmuie. CKOJbKO pyOJied TpUAETCS 3alulaTUTh 3a CaMyl0 JICHIEBYIO
MEePEBO3KY?

CtouMocCTh NepeBO3KH OJJHUM aBTOMOOWIeM | ['py3onoabeMHOCTH aBTOMOOMJIEH
IlepeBo3uuk
(py0. Ha 100 xm) (TOHH)
A 3200 3,5
b 4100 5
B 9500 12
B5 | Haiigure miormiaas mapaiiesorpaMMa, BEpIIMHBI KOTOPOro umeroT koopauHatel (1; 7), (8; 2), (8; 4),
(1;9).
B6 | B npsiMOyronsHOM TpeyrojabHHUKE OJWH M3 KaTeToB paBeH 10, oCTpbId yroj, Npuiexamuid K HEMY,
paseH 60°. Haiinute momaas TpeyrojJbHUKA.
Bapuant 2
Ne 3aganue
B1 | Jlerom kunorpamm kinyOHuku ctout 80 pyoOneit. Mama kynuna 1 kr 200 r xinyOHuku. CKOJIBKO
py6uieii cnaun oHa noyuut ¢ 500 pyonei?
B2 | Ha pucyHke >KMpHBIMH TOYKAaMHU T[OKAa3aHO CYTOYHOE KOJHMYECTBO OCAJKOB, BBINAJABIINX B

Mypmancke ¢ 7 mo 22 nHosiops 1995 roma. Ilo ropuszoHTanu ykas3bpIBalOTCs 4YHCIa MeEcCAla, I10
BEPTUKAIN — KOJMYECTBO OCAJKOB, BBIMABIIMX B COOTBETCTBYIOIIMHA J€Hb, B MUiLuMeTpax. s

HarJIAAHOCTHU KUPHBIC TOYKH HA PHUCYHKC COCIHNHCHBI JIMHHEH. OHpeI[eJ'II/ITC 0 PpUCYHKY, CKOJIBKO
JHEH U3 JaHHOTO nepruoaa BbIIaaio MEHEEC 3 MUJUIUMETPOB OCAAKOB.
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B3 2c—4
HaiinnTe 3HaueHNe BBIpaKECHUS cd—2d npu € — 0,5, d =5,

B4 | lns TpancniopTupoBKH 3 TOHH rpy3a Ha 250 KM MOYKHO BOCIIOJIB30BaThCsl YCIIYTaMU OJHOW M3 Tpex
¢upm-niepeBo3unKkoB. CTOMMOCTh MEPEBO3KM U T'PYy30IOJABEMHOCTh ABTOMOOWIEH I KaKJIOro
nepeBo3urKa ykazaHa B Tabmuie. Ckoibko pyOniel Mpuaercs 3aIulaTUTh 3a CaMylo JICHIEBYIO
MEepEeBO3KY?

CToumocTh nepeBo3KH OAHUM aBTOMOOUIeM | ['py3onoabeMHOCTH aBTOMOOMIIEH
IlepeBo3uuk
(py0. Ha 10 km) (TOHH)
A 110 2,2
b 140 2,8
B 160 3,2

B5 | Haiiaute miomians mapauieiorpamma, BEpHIMHBI KoToporo uMeror koopaunatsl (1;7), (5;3), (5;5),
(1;9).

B6 | B npsiMOyroiabsHOM TpeyroJibHUKE OJIMH U3 KaTeToB paBeH 10, OCTPbIi yroJ, JexKalnuii HApOTUB HETO

paBeH 60°. Haiinute miomaas TpeyrojbHUKA.

KonTpoabHasi padora mo treme: MHOKeCTBA PAllMOHAJILHBIX U JeCTBUTEJIbHBIX YHCeJl.
PanmnonanbHble ypaBHEHHS U HEPABEHCTBA

Bapuanr 1 Bapuant 2
Ne 1. Pemmts ypaBHEHUeE: Ne 1. Pemuts ypaBHeHue:
1) 7x3 — 42x = 0; 1) 3x* — 48x% = 0;
x2+1 x*-1 2x+1 x-1
2) - =0 ) - =1
x—2 x+1 7 4
Ne 2. Pemuth cucteMy ypaBHEHUM: Ne 2. Pemmuth cucTeMy ypaBHEHHIN:
[3x+4 y=1 | 5x+y=2
| 2x—y=8 |4 x—2y=10
Ne 3. Pemth HEpaBEHCTBO: Ne 3. Pemts HEpaBEHCTBO:
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2x+1 3x-—-1

> .

D 3 2 2 1;

- _ 2x—5
2)x 6x+9>0’3)6—x>0

Ne 4. Haiitn cymMy KOpHEH ypaBHEHUS:
21— 14 x—2=0

Neo 5. ®nakon mamnyns ctout 160 pyoiei.
Kakoe nambosbmiee 4uciio (pIakOHOB MOKHO
kynute Ha 1000 pybOneit BO  Bpems
pacrpoiaXku, KOraa CKUaKa cocTaBisieT 25%7?

[ 5x=3_2x=5__6
)3 5 10
3% = 3x—10 > 0;3) =% 5 0
x%—3x — ;

2x+5

Ne 4. Haiitu cymMy KOpHEW ypaBHEHUS:
54 —10x-3=0

Ne 5. llapukoBast pyuka ctout 40 pyosei.
Kakoe nanboJibiiee 9uciio Takux pyqex
MO>KHO OyneT Kkynuth Ha 900 pyOuneii mocie
MOBBIIIEHH eHbI Ha 10%7?

KonTpoabHas padora no reme: ApumMeTudecKuii KOpeHb N—Oii cTeneHM.
HppanuoHajbHble ypaBHEHHS U HEPABEHCTBA

Bapuanr I

Bapuant 11

tfo

Nol. Berunciuts: ﬁ

3|| G, E]
Nel. Berunciurs: 2705

No2. Beruucnuts: -2V16

Ne2. Berunciaurs ﬁ@ ' "-.E

3 3, g6
Ne3. Berunciaurs: 0,275

No3. Beruncimuts: —631/8

Ned. Pemuts ypaBHeHue: x°=64

Ne4. Pemuts ypasHeHue: x°=32

No5. Berunciaurs:

Ve 34227

Ne5. Berunciaurs:

Ne6. IIpeoGpazoBaTh BbIpaKeHHUE:

o

Ne6. ITpeoGpazoBaTh BbIpaKeHHUE:

2.3
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Ne 7. Pemnts ypaBHEeHUeE:

V8 —x=25.

Ne 7. Pemnts ypaBHEHUE:

V59 —x=38.

KonTpoabHas pabora no rem

e: ®opMyJIbl TPUTOHOMETPHUH

Bapuanrt 1

Ne 1. Berancnure:
T o 0 0.
a) 2cosE —4sin 3 +¢0s360" ; 6 )cos780°;

. A4r
B) SIN —.
3

Ne 2. Boruucaure Sina , tg o, Ctg o, eciiu

12 «»
COSx=——, —<a<r.

13" 2
Neo 3. YnpocTute BhIpakeHHE:

a) cos(a — p)—cos(a+ f);
0) 1+2 cos(% - a) cos(—a).

No 4, Pemuts ypaBHeHue: sin 4x =0.

Ne 5. YpocTuTth BhIpa)K€HUE U HAWTHU €ro 3Haue

sin? a -1 T
npua =~

a)

—cosZa+1’

0) cos?a + ctg?a + sin*a npu a = Z

Bapuanr 2

Ne 1. Beruncaure:
a)4cos%— 2sin %+sin 7; 6)sin750°%;

1z
B)COS— .

Neo 2. Beruucnure €OS o, tga, Ctgar, ecnm
3

. 4
sing=——, T<a<—.
“~7% 2

Ne 3. YmpocTtute BolpakeHue:

a) sin(a + B)+sin(a — ) ;

6) 1+ 2sin( —a)sin (3?” - a] :

Ne 4. Pemure ypaBHenue: 2cosx =1.

Ne 5. Vnpoctuts BelpakeHUE U HAUTH €ro 3Haue

a) —1,r1p1/1a=§

cos?a

0) cos’a + tg*actg?a + sin‘a npu a = %

KonTtpoabHas pabora no reme: IloxkazarenbHas gyHkuus.

Bapuanr 1

Bapmuanr 2

77




Ne 1. Petiuth ypaBHeHuHe:

12 =16, 2)5% 1% =

125’

Xx—15

4 8+x — 21
64’ )6 6,

5) 93—5x =45- 23—5x_
Ne 2. PeliuTh HEepaBeHCTBO:

1)3¥<27, 2)5%> 0,04,

X

1
3 (—) <6, 4)7*<2%
N\36 )

) (3)
) 3
Ne 3. PemuuTh cHCTEMY YPABHEHMIA:

{x—y=4
5%ty = 25

3x+2

1-x < 81.

Ne 1. Peruuth ypaBHeHue:

2) 64X—10 — i

1) 387% =27
)3 ’ 36’

4x—-10

2+x —
R 343,

5) 71—2x =35. 21—2x.
Ne 2. PeliuTh HEepaBeHCTBO:

1) 51 <+/5,  2)4%> 0,25,

X

5(3) <

5) (3) = < 16.

2

4)9% > 5%,

Ne 3. Pemuuthb cucTemMy ypaBHeHMI:
x+y=-2
65V = 36

KonTpoasHasi padora no teme: Jlorapupmudeckas pyHkuust

Bapuant 1
Ne 1. Beruuciurs:.

1) log;1,8 +logs5; 2)log;351
loge(13'°)
4loge13 ’

—log;13; 3)log,log;81; 4)
5) log 549%; 6) 2510823,

Ne 2. Pemmthb ypaBHEHUE:

1) loge(=3 —x) = 3;

2) logs(x + 3) = logs(6x + 7);

3) log1(12 — 4x) = —3;
4

4) log5(7 — 4x) = log(6 — 5x) + 1.

Bapuant 2

Ne 1. Berunciaurs:
1) log,6,4 + log,5; 2)log,512

log,(7*%) _
6log,7 ’

—log,2; 3)logslog;27; 4)
5) log 7711%; 6) 52085,
Ne 2. Pemuts ypaBHeHue:
Dlogy(=1—x) =3;

2) log,(x +9) =log,(2x — 11);

3) logi(4 — x) = —=2;
6

4)logs(5 + 7x) = logs(2 + x) + 1.
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Ne 3. Pemuth HepaBEHCTBO: Ne 3. Pemuth HEpaBEHCTBO:
1) log,(3x—1) = log, (3 — 2x); 1) log,(2x+ 3) = log; (4 — 3x);

2) logi(2x+1) > —2. 2) logi1(3x—2) > -3.
3 2

KoHnTpoJsbHas padora 1o reme: TPpUroHOMeTpUYeCKUe (PYHKIUH
Bapmuanr 1

1. Kaxoii 6ykBoii 0603HauaeTcst 001acTh 3HAUEHUH QYHKITUHN?
a) E b) R c) f d) Z
2. Kakas ¢pyHKIus saBisieTcst oOpaTHOW (GyHKIIMU CUHYC?
a) KOTaHTreHC ©) KOTaHTeHC B) KOCHHYC ') KOCEKaHC
3. 3anummre B OpsAAKe Bo3pacTanus 3Hauenus sin(—20°),sin 90°, sin 20° B 0TBETE 3aMUILINTE
HOMEpP BEPHOIO psifa
a) sin 20°,sin(—20°),sin90° ) sin(—20°), sin 90°, sin 20° 8)
sin(—20°), sin 20°, sin 90°.

4. YCTaHOBUTE COOTBETCTBHE MKy rpapukaMu 1 ux popmysiaamMu. OTBET 3alHIINTE B TAOJIHILY.
a) y=sin(x + g) 0) y=sin x B) y=sin(x — g) r)y=cosx na)Yy=tgx

1

o \/

¥
1 1
oy 0 LY. |
-

DI
| /
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5. K ocHOBHBIM cBoOiicTBaM ()yHKLIMU HE OTHOCSTCA ...

a. HyIH b. 4eTHOCTb, HEYETHOCTh  C. IOUCK I'PATYCOB d. obsacTb 3HaUEHUH
6. Kakoii sBnsiercst pyHkuus y = tg x?

a) TPUTOHOMETPUYECKOH 0) KBaJpaTHUHOW  B) JIoTapu(PMUYECKOH  T) CTETIEHHOU
7. Bolpa3uTsb B paguanax yroia o = 240°

a) 4n/5 0) 2n/3 B) 4m/3 r) 3m/2

8. Ha xakom u3 puCyHKOB H300paxxeH rpaduk GyHKIMH y=CtgX Ha MPOMEKYTKE [-T; 7]

a) Ha pUCYHKE a 0) Ha pucyHKe 0  B) Ha pUCYHKE C  T) Ha pUCYHKE T

\

a)

—n\\ 0

B)

6)

[
A
L3
1
=
)
[N
_—
(XIE)
-
®

(S

TN

(Sin Sk cosz) tegn
9. Haiinute 3HaueHUE BBIPAKECHHUSL: 4 s
a1l 6)0B)-1T1)0,5
10. Yro sBasercs rpaduxkom pyHKIMHM y = sin x?
a) KOCUHyCOUa 0). cunycoua B) TAaHTE€HCOUIA T') OKPYXKHOCTb
Bapuanr 2
1. Beipa3uts B pagnanax yroua o = 20°

a) /5 0) m/7 B) /9 r) w/10

2. Kakoit OykBoii 0003HauaeTcst 001acTh 3HAUYCHUH QYyHKIUU?
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a) E 06) R B) f r) D
3. Kakas ¢pynkuus sisiercss 0OpaTHON (YHKIIMH KOCHHYC?
a) KOTaHTeHC O0) KOTaHI'€HC B) CHHYC ') KOCEKaHC

s T s
4. 3anuiure B HOPSAAKE BO3PACTAHUS 3HAYEHUSI COS 3 cos(— E); COS — B OTBETE 3aIUIINTE

HOMEp BEPHOT'O psijia
T T Y T s s s s Vs
a) cos; cos(— g), cos — 0) cos(— g) ; COS—; COS— B)COSE, cosz; cos(— g)

5. YcTaHoBHUTE COOTBETCTBHE MEXIY I'padukaMu U ux popmynamu. OTBET 3alUIINTE B TAOIUILY.
a) Y=sin(x + g) 0)y = sin(x — g) B) Y=cos X r) Y=tgx 1) Y=sin x

: l‘/‘\ "
3 1I &
\ Q . a . 2 o

6. Kakoe cooTHOIIEHNE HAa3hIBaIOT OCHOBHBLIM TPUTOHOMETPHUYCCKHUM TO)I(I[GCTBOM?

, tg?a ,
a) sina + cos?a =1 0) Cfgza = B) sin®a — cos?a =1 r) ctgla +
sinfa =1
7. Kakoii siBnsiercst pyHKIUs y = ctg x?
a) TPUTOHOMETPUUYECKON 0) KBaJpaTUYHON B) JOrapu(PMHUUECKOH T) CTCIICHHOM

8. Kakas pyHkuus nzobpaxeHa Ha pucyHke?

a) y=cosx 0)y=sinx B) y=1gXx r) y=ctgXx

9. Haiinute 3Hauenue Boipaxkenus: cos 0 — cos 3w + cos 3, 5n
81



a) 1 0) 0 B) -1 r) 2

10. Yro siBasiercs rpadguxom GyHKIHH Y = cOS X?

a) KOCUHYCOuIa 0) cuHycouia

B) TAaHT€HCOM 1A

I') OKPY’KHOCTb

Bapmuant 1
Ne 1. Haiitu npou3Bo Y10 HYHKIIMH:

1) 4x> — 10x% + 6x + 2; 2) 3sinx;
3) 2 4) 5% 5)log;,x  6) 2 — logyx
7) Inx + 5lgx

1 . T
8) 4cosx - 9* 9);sm (9x — 5)
10) 7 cos(5x + 2)

Ne2. Pemute nepaBenctso f "(X)>0, eciu
f(x)=2x3+6x?

No 3. HanumuTe ypaBHEHHE KacaTelbHOM,
MPOBEACHHOM K TpaduKy QyHKIIH

f(x)=x2+2x-1 B Touke xo=1.

Ne 4. Haiitu Touku skcTpeMyma GyHKIIUH U €€
3HAYEHUS B ITUX TOUYKAX:

1) f(x) = 3x% — 5x — 1;

2) f(x) = x3(x = 5);

1
3)f(x) = §x3 - X

Bapuanr 2

Ne 1. Haittu npousBoiHYI0 QYHKIIMH:

2x-3
x+1

1) 3x° —20x2+8x+ 1 2)5cosx 3)

4)8* 5)logex 6)5* —log,x
7) Inx + 7lgx

8) 5sinx - 4* 9)§sin (6x — E)
10) 6 cos(2x + 3)

Ne 2. Pemnre HepaBerctso f °(X)>0, ecnu
f(x)=2x3+6x

Ne 3. Hanminte ypaBHEHHE KacaTEIbHOM,
MIPOBEACHHOM K rpaduKy QyHKIIMU

f(x)=x2+2x-1 B Touke xo=1.

Ne 4. Haiit ToUukHM SKcTpeMyma (GyHKIIUU U €€
3HAYEHUS B 3TUX TOUYKAX:

1) f(x) =5 —4x — 4x%;
2) f(x) =x*(x + 1);

3)f(x) = 2x* —4x3 + 2

KonTpoabHnas padora no teme: Ilponzsoanas. Ilpumenenne npon3BoaHoI.

KonTpoabsHnas padora no reme: IlepBoodpa3Hasi u MHTErpaJ

Bapuanr 1.
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1. Ha pucynke n3zo6paxén rpadpuk Gy Y = F (x) » OJTHOM 13 MEePBOOOPA3HBIX HEKOTOPOI
byHKITII f (x), ONpeAcIIEHHON Ha UHTEpBaJe (_2; 6)- [Tonb3ysCh pUCYHKOM, ONIPEIETUTE
KOJIMYECTBO PEIICHUH ypaBHEHUS J(x) =0y OTpe3Ke [—155].

yi

| ﬂ,\/

20 |\1U\fﬁ X

y=Fx)

2. Ha pucynke u300paxén rpaguk HEKOTOpoi pyHKuu Y = f(x) (1Ba my4a ¢ obuei
HavyanbHOM TouKoM). [loap3ysach pUCyHKOM, BBIYMCIIHUTE F (6) —F (2)’rz[e F (x) — OJ1Ha U3

nepBoobpasnex hyrxmn J ().
A

T
1 I \

' >

X

o] 1 56

3. Ha pucynke n300paxén rpaguk HEKOTOpoi pyHKImun Y — f(x). DyHKIHSA

7
F(x) = x> +30x° +305x — -
(x) 5 — ojHa W3 EPBOOOPA3HBIX (DYHKITUU f (x) Haiinnre mnomans

3aKpanieHHON (UTypHI.

Bapmuanr 2

1. Ha pucynke uzo6paxén rpaguk Gpyaxipn Y = F (x) OJIHOM U3 IepBOOOPA3HBIX HEKOTOPOI
byHKIMN f(x), OTpeIeIEHHON Ha HHTepBaje —3; 6)- [Tonp3ysck pUCYHKOM, OIIPEIETUTE
KOJIMYECTBO pEIIeHUI ypaBHEHUS f(x) =04, OTpe3Ke [—2;5].
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VA
y=F(x)

SV
-3 ovl\[\j [

=Y

2. Ha pucynke n300paxén rpaduk HEKOTOpoi pyHKmuu Y = f(x) (1Ba my4a ¢ obuei
—F(3), rae F (%) — onmams

HavyajbHOM TouKOM). [loabp3ysach pUCyHKOM, BBIYHCIUTE F (5)

EePBOOOPA3HBIX (PyHKIHH J(x).

VA

JREEE

ol 1 75 x

3. Ha pucynke n306paxén rpaguk HeKOTOpol GpyHKmu Y — f(x). DyHKIHSA
3
F(x) = 2x° — 54x° + 488x — =

— OJIHa U3 MEepBOOOPaA3HBIX QYHKITUN f (x) Haitaure

IJIOUIA/1b 3aKpalIeHHON (DUTYPBI.

v

KontposbHas padora no teme: CucreMbl ypaBHEHHUI, HATYpPaJibHbIE U LeJIble YHCJIa.
Bapuanr 1.

1. B ooMenHoM niyHkTe 1 rpuBHa cTouT 3 pyoss 90 koneek. OTapIXaromye 0OMEHsId pyOJIk Ha
TPUBHBI M KYNTUJIH apOy3 BecoM 7 KT 10 1ieHe 2 TpuBHBI 3a 1 kr. Bo ckonbko pyOneii obomuiack

UM 3Ta HOKyTIKa? OtBer OKPYIIMTEC 00 LEJIOTro Yucia.

2. Terpaap crout 40 py6neit. Kakoe Haubosblee 4ucino Takux TeTpajed MOKHO Oy/eT KyluTh
Ha 750 py0uieit mocie noHmwxeHus 1eHs! Ha 10%?

3. Haiinute narusnayHoe 4ucio, kpaTHoe 15, mpousBenenue nudp kotoporo pasHo 60. B
OTBETE YKaKUTE KaKOE-HUOYAb OJTHO TAKOE YUCIIO.
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4. HaiimuTe Tpé€x3HauHOE YUCIO, KpatHOe 70, Bce U(PPHI KOTOPOTO Pa3IMYHBL, a CyMMa
KBaJpaToB LU(p AENUTCS HA 2, HO HE AenuTca Ha 4. B oTBeTe ykaxute Kakoe-HUOYIb OHO
TaKO€ YUCIIO.
5. Pemnre cucremy ypaBHeHuii. B otBer 3anumure x + ).

3x—y=—1,

—x+2y="1.

Bapuanr 2

1. B oomenHom nyHkTe | rpuBHa crout 4 pyons 10 xoneek. Otapixaromye 0OMeHsM pyOian Ha
TPUBHBI M KYIIWJIM 7 KT anesbcHOB 10 1ieHe 11 rpuBeH 3a 1 kr. Bo ckomnbko pybuneil obonuiack
UM 9Ta nokynka? OTBET OKpYriuTe J0 1EeJIOTO YHCIa.

2. IllapukoBas pyuka crout 40 pyOneii. Kakoe HanbobIiIee yucao TakuxX pydek MOXKHO OyaeT
kynuTh Ha 900 pyOreit mocie noBeieHus neHsl Ha 10%?

3. Haiinute ueThIpEX3HaYHOE YHUCIIO, KpaTHOE 22, IpOou3BeIeHre Iudp KoToporo pasHo 40. B
OTBETE YKOKHUTE KaKOe-HUOY/Ib OJTHO TaKOE YHCIIO.

4. Haiinure TpéXx3HauyHOE YKCIIO, kKpaTHOE 40, Bce MU(PBI KOTOPOTO Pa3IndyHbI, a CyMMa
KBaJpaToB udp aenuTcs Ha 4, HO He nenauTcs Ha 16. B oTBeTe ykakute Kakoe-HHOYIb OJTHO

TaKO€ YHCJIO.

5. Pemute cucremy ypaBHeHui. B oTBer 3anumute x + ).

3x+2y =238,
dx—y="17.

OINEHOYHBIE MATEPHAJIBI 11O MOAYJIIO

«I'eomeTpus»

JleMOHCTpPallMOHHASI BePCHS KOHTPOJIbHBIX padoT

KonTpoabHas padora no teme: IlapaieJJbHOCTb NPSAMBIX M IJIOCKOCTEH
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Bapuanr 1

Touku M, P, K — cepenunsl pedbep DA, DB, DC terpasapa
DABC. HazoBute npsimyro, napauienbHayro miockocta FBC.

1) MP 2) PK 3) MK 4) MK u PK
Dl Cl
I B
ABCDA:B:C1D; — npsimoyronsHblit mapamuienenumnen. Kakas Ay ; 1 m
U3 MpSIMBIX MapaiienbHa miockoctn AiB1Ci? . } e
e L
.
/-~
1) a 2)b 3)p 4) m b4 B
D
B rerpasape DABC BK = KC, DP = PC. Ilnockoctu kakoit
rpaHu napasienbHa npsmas PK? p
1) DAB 2) DBC 3) DAC 4) ABC
A o
K
B

Bri6epute BepHbIe BbICKa3bIBAHHUS:

1) [IBe npsiMble B MPOCTPAHCTBE HA3BIBAIOTCS MapajlIeIbHBIMU, €CIH OHU HE
MepPEeCceKaroTCsl.

2) Ecnm ogna u3 ABYX IMAapAJUICIIbHBIX NPAMBIX ITapalJICJIbHA INIOCKOCTH, TO Apyras IpaMasd
100 Tak e er mapajjicjibHa, 7100 JIEKHUT B TOH INIOCKOCTH.

3) CymeCTByeT TaKasd IpsAaMasa, KOTopas JICKUT B INIOCKOCTHU U ITapaJuICIbHA HpHMOﬁ,
nepeceKa}omeﬁ AAaHHYIO IINIOCKOCTh.

4) CkpemuBaroniyecs npsMble He UMEIOT OOIINX TOYEK.

OrtBerT:

86



10

Touku A, B, C u D — cepenunsl pedep mpsSsMoyroiabHOro
napauienenumnena. HazoBure napamienbHble NpsiMbIe.
1)alln 2)allb

3)bllc 4) allc

Touku A u D — cepenunbl pebep mapaiesenumnea.
BriGepuTe BepHbIe BHICKa3bIBAHUS:

1) [psmbie CD u MN ckpemuBatoiuecs.

2) IIpssmbie AB u MN nexaT B 0JJTHOM IJIIOCKOCTH.
3) psmeie CD u MN nepecekatorcs.

4) Ilpsimeie AB u CD ckpenuBatoniuecs.

OTtBeT:

OrmpezienuTe B3aMMHOE PACIIONIOKEHHE TIPSIMBIX.
1) a u b — mepecekaromrecs mpsMbie

2) au b — mapannensHbIe IpsMbIe

3) au b — ckpenuBaromuecs npsaMeie
OrmpeienuTe B3aMMHOE PACIIONIOKEHHE TIPSIMBIX.
1) a u b — mepecekaromuecs mpsMbie

2) au b — mapannensHbie IpsMbIe

3) au b — ckpenuBaromuecs npsaMeie

3

>

'
'
1
1
1
1
1
i
|
1
L
’

Tpeyronbaukun ABK u ABF pacnionoskens Tak, uro npsiMeie AB u FK ckpemuBarotcs.

Kak pacrnoniosxens! npsameie AK u BF?

1) oHM apasIenbHbI 2) CKpeuMBaroTCs

3) nepecekaroTcs

B rerpasape DABC AB =BC = AC =20; DA = DB = DC = 40. Yepes cepeauny pedpa
AC mnockocts, napamiensHas AD u BC. Haiinute nepumeTp cedeHusl.

OrtBerT:
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Bapmuanr 2

Touku M, P, K — cepenunst pedep DA, DB, DC terpasapa
DABC. HazoBute npsiMyro, napauieiabHyIO IIIOCKOCTH
FAB.

1) MP 2) PK 3) MK 4) MK u PK

ABCDA:B:C1D; — npsiMmoyronbHbIi mapajuienenumne.
Kakast u3 npsMbIx mapayuienbHa miockoctd AjAD?

1) a 2)b 3)p 4) m

B rerpasape DABC AM = MD, AN = NB. Ilnockoctu
Kako¥ rpaHu napayuiensHa npsmas MN?

1) DAB 2) DBC 3) DAC 4) ABC

Bri6epute BepHbIe BbICKa3bIBAHMUS:

1) [MapamnensHbie TPsIMbIE HE UMEIOT OOIIUX TOYEK.

D
M
C
B
Dy \b C,
| B
: a%\‘ 1 m
A
' \
-
Dt .
//__,}’-/_\—_
Z
A B
D
M
€
N

2) Ecnu npsimast mapainienbHa JaHHOU MJI0CKOCTH, TO OHA MapaiebHa J00H IpsMOH,

JIeXKalled B 3TOH IJIOCKOCTH.

3) Ecmu npsaMad rnapajujiciibHa JIMHUA IEPECCUCHUSA IBYX IJIOCKOCTEHN U HE MPpUHAJICIKUT

HHU OJIHOH U3 HUX, TO OHa ITapaJlJIeJIbHA Ka)KI0M 13 3TUX IIJIOCKOCTEH.

4) CymecTByeT napaujelenurne]i, y KoToporo Bce YIiibl IpaHeil ocTphle.

OrtBerT:
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Touku A, B, C u D — cepenunsl pedep npsMoyroiasHOro c

napamnenenunena. Hazosure napasiesnbHble IpsMBIE.

Dalln 2)allb

e e

3)bllc 4) allc

I
I
'
T
1
0
1

A1
1
1
]
1
1
I
1
|

~
3

N
N

— e ————
.

Q

Touku A u D — cepenunsl pebep napauienenumnesa.
Bri0OepuTe BepHbI€ BBHICKA3bIBAHMS:

1) [Ipssmbie CD u MN nepecekatorcs.

2) IIpssmeie AB 1 MN ckpemuBaromuecs
3) Ilpsmbie AB u CD mapamienbHbIe.

4) Ilpssmeie AB u MN nepecekatorcs

OrtBerT:

Omnpenenure B3aMMHOE PACIOJIOKEHHUE PSIMBIX.

1) a u b — mepecekaromuecs mpsMbie

2) au b — mapanenbHbIe IpsMbIe

3) au b — ckpemuBaromuecs npsaMeie

Touku A u B — cepenunsl pedep napamnenenunena. Onpeaenute B3aMMHOE PaCOI0KEHUE

- L

1) a u b — mepecekaromuecs npsMbie
2) a u b — mapaiensHbIe IpsIMbIC a
A
3) au b — ckpermBaromuecs npsmMbie ! .

JlBa paBHOOepeHHbIX TpeyronbHuka ABC u ABD ¢ o0muM ocHoBanuem AB
pacrosiokeHsl Tak, yTo Touka C He nexut B miockoctd ABD. Onpenenure B3auMHoe
PacroJIOKEHUE TPAMBIX, COAEPKAIINX MEAUAHBI TPEYTOJIbHUKOB, IIPOBEACHHBIX K
ctroporam BC u BD.
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1) oHu mapaieabHBI 2) CKpeIIMBarOTCs 3) nepecekaroTcst
10 B terpasape DABC AB = BC = AC = 10; DA = DB = DC = 20. Uepe3 cepenuny pedpa
BC mnockocts, napamiensnast AC u BD. Haitnure nepumerp ceuenus.
Otser:
KonTposabHas padora no teme: [lepneHIuKyJIAPHOCTD NPSIMBIX U IJIOCKOCTEH
IepneHAUKYISIPHOCTH MPSMBIX H MJIOCKOCTEH»

1 BapuanT

1. JIBe npsiMble B IPOCTPAHCTBE HA3bIBAIOTCS MEPIEHINKYISIPHBIMU, €CIIM OHH MTEPECEKAOTCS
o YIJI0M

a) OCTpBIM 0) npsIMBbIM B) TYIIBIM I') pa3BEPHYTHIM

2. Ecnii mmockocTh meprieHANKYIsIpHA OTHOW U3 ABYX MPSIMBIX, TO OHA
MEPIEHIUKYISIPHA U IPYroi

a) NePHEHIUKYISAPHBIX 0) mapaJeIbHBIX B) NIEPECEKAIOIINXCS

3. JTro0oi 0Tpe30K, COSAMHSIIONINA JAHHYIO TOYKY C TOYKOH IJIOCKOCTH, HE SBIISIONTUICS
MEePIEHIUKYIISIPOM K TUIOCKOCTH, Ha3bIBACTCS

a) HAaKJIOHHOM 0) NepreHIuKyIIpOM B) MPOEKIMEH

4. JInvHa neprneHIuKyaspa, OMyueHHOTo U3 JaHHOW TOUKH Ha IJIOCKOCTh, Ha3bIBAETCS
OT TOYKH JI0 MIIOCKOCTH

a) HAKJIOHHOM 0) paccTosiHUEM B) NIEPIICHIUKYIAPOM

5. KOHeH HaKJIOHHOfI, J'IC)KaHII/Iﬁ B IIJIOCKOCTH , Ha3bIBACTCA

a) OCHOBaHHEM MEPHEHIUKYIsIpa  0) OCHOBAaHMEM HAKJIOHHOM  B) Ha4YaJIOM HAKJIOHHOM

6. Ecin IpsaMad Ha IJIOCKOCTH NCPIICHAUKYIISIpDHA HaKHOHHOﬁ, TO OHa

MPOEKIINH HAKIIOHHON
a) nmapajuiesibHa 0) nepneHauKyJIspHa B) CKpEILIMBAIOIIASICS

7. Ecim ABC IIPAMBIC IICPIICHAUKYIISIPHBI K IIJIOCKOCTHU, TO OHH

a) napauIeNIbHBI 0) ckpemmBarTCs B) NIEPIECHIUKYJISPHBI

8. Ecin npsaMad NMeprneHAUKYISApHa IBYM IEPCCCKAOUIUMC ITPAMBIM, JICKAIIIUM B ITIJIOCKOCTH,
TO OHa JaHHOM INIOCKOCTH

a) nmapajuiespHa 0) neprneHuKyIsIpHa B) CKpEIIMBAIOIIASICS
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9. OTpe30K, COeMHSIOMNN OCHOBAHUS TIEPIICHINKYIISIpa U HAKJIOHHOM, MPOBEIEHHBIX U3 OJTHOM
U TOU XK€ TOUKHU HA3bIBAETCS -

a) HaKJIOHHOM 0) JUTMHOM HAKJIIOHHOM B) IIPOEKIIMEH HAKJIOHHOU

10. Ecnu mpsimasi, mepeceKaromnias TNI0CKOCTb, IMEePIICHIUKYIIIpHA JIF000# MPsSMOH, KoTopast
JIEKUT B JAHHOM INTOCKOCTH U IPOXOUT Yepe3 TOUKY IepeceUeHuUs JaHHOU IIPSIMOU U

IJIOCKOCTH, TO OHA Ha3bIBACTCS 3TOM IIOCKOCTH
a) napajuieJIbHOMN 0) nepreHIuKyIIpHON B) CKpEIIMBAIOLIEHCA
Bapuanr 2
1. [Ipsimas, nepecekaroas MIOCKOCTh, HA3bIBAECTCS 3TO IJIOCKOCTH, €CJIM OHA

MepIEeHIUKYIIIpHA JIF000H NpsAMOI , KOTOpast JIEKHUT B JaHHOU MJIOCKOCTH U MIPOXOIUT Yepe3
TOYKY IepEeCeYEHUs] JaHHON NPSIMOU U IIIOCKOCTH

a) nmapayyieaIbHOU 0) epIeHANKYIIPHON B) CKpELIHBAIOIIEICS

2. Ecim Be mepecekaronuecs npsiMbie COOTBETCTBEHHO JIBYM
MEePIEHIUKYIISIPHBIM MPSMBIM, TO OHU TOXKE TEPIICHIUKYISPHBI

a) NepHeHIUKYISPHBI 0) mapaJIeIbHbI B) CKpEIIHBAIOIIAECS

3. OTpe30K, COSTUHSIOMNN TaHHYIO TOYKY ¢ TOYKOHM TUIOCKOCTH U JISKAITUN Ha TIPSMO,
MePIEHIUKYIISIPHON TJIOCKOCTH, HA3bIBAETCS

a) HAaKJIOHHOU 0) NepreHIuKyIIpOM B) MPOEKIMEH

4. JIse mpsiMble B IPOCTPAHCTBE HA3bIBAIOTCS MEPIEHAUKYISIPHBIMH, €CJIM OHU MIEPEeCceKaroTCs
noa yII0M

a) OCTpbIM 0) NpsIMbIM B) TYIIBIM ) pa3BEPHYTHIM

5. KOHeI_[ MNCPIICHAUKYILIAPA, nemamnﬁ B IIJIOCKOCTH , HA3bIBACTCA

a) OCHOBaHUEM IEPIEHANKYIIApA 0) OCHOBaHUEM HAKJIOHHOM B) HayaJlOM HaKJIOHHOM

6. Ecin InpsaMmasid, HpOBCI[éHHaH Ha IINIOCKOCTH 4€PE3 OCHOBAHHEC HaKHOHHOﬁ, MNEPIICHAUKYIIAPHA
eé IpOCKIHUH, TO OHA 1 HAKJIOHHOMH

a) nmapajuiesibHa 0) nepneHauKyJIspHa B) CKpElLIHUBAIOIIASICS

7. Ecnu m10CKOCTh MpoOXOAUT 4YCPE3 MPAMYIO, NICPIICHAUKYIIAPHYIO ,[[perﬁ IJIOCKOCTH, TO 3TH
IIJIOCKOCTH

a) napauIeNIbHBI 0) ckpemmBarTCs B) [IEPIECHIUKYJISPHBI

8. Ecnu nmpsimast meprneHauKyIsipHa ITUIOCKOCTH, TO OHA JIBYM
MIEPECEKAIOIHUMCS MTPSIMBIM, JIEKALIUM B INIOCKOCTH.

a) nmapajuienpHa 0) neprneHuKyIsIpHa B) CKpEIIMBAIOIIASICS
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9. Ecnint o1Ha U3 IBYX MapaJjIeNbHBIX MPSIMBIX NEPIEHANKYISPHA IUIOCKOCTH, TO U APYras

npsiMast K 3TOM IUIOCKOCTH.
a) NMPUHAJUICKUT 0) mapajienpHa B) NEPIICHIUKYIISIPHA
10. [IBe mepecekarommecs IOCKOCTH Ha3bIBAIOTCS , €CIIU TPEThS

IJIOCKOCTh, NEPIIEHIMKYIISIPHAS NPSIMOU MEPECEUCHUS ITUX TIIOCKOCTEH, MEPECEKAET UX IO

NEPIEHUKYIISIPHBIM IIPSMBIM
a) NepHeHIUKYIIPHBIMU 0) mapaienTbHBIMU B) CKPEILIMBAIOIIUMHUCS
KouTtpoJsbHas padora no reme: MHOrorpaHHUKH
Bapmuanr 1
YacTs 1

1. 3aMKHYyTasi NOBEPXHOCTDb, COCTABJIEHHAS] U3 MHOTOYT0JIbHUKOB M OTPAHMYHBAKOLIASI
HEKOTOPYIO YacTh NMPOCTPAHCTBA, HA3bIBAETCH:

1) YeThipexyroJbHUK 2) MHOroyrojapHuK

3) MHororpaHHuK 4) lllecTnyroJibHUK

2. BepmimHbI MHOTOTPAHHUKA 0003HAYAIOTCH:

a,B,c ... 2)A,B,C, 1T ...

3) aB, cx, ac, af ... 4) AB, CB, AJl, C]I ...

3. O6bem Kyba ¢ peOpom a paBeH

1)6a 2)ad

3a? 4)6ad

4. Eciiu 60xkoBbIe pedpa mpu3Mbl NePHEeHIUKYJJISIPHBI OCHOBAHMIO, TO NPU3MAa SBJIAETCS:
1) HakionHoi 2) IlpaBuiibHOM

3) Ilpsmoit 4) Beimykioit

5. Eciiu B 0CHOBAHHUM NMPU3MBI JIEKUT NAPAJLIET0TPAMM, TO OHA SIBJISIETCS:
1) mpaBUIIbHOM TPU3MOTI 2) mapasuieienune oM

3) nmpaBWIBHBIM MHOTOYTOJIBHUKOM  4) MUpaMuaoi

6. OTpe3ku, coeMHAIONINE BEPIIUHY OJHOT0 OCHOBAHUSA NMPHU3MbI ¢ BEPIIMHOM IPYroro
OCHOBAHHUS, HA3bIBAKOTCSH:

1) I'panssmu 2) Croponamu

3) GokoBbIMH pebpamu 4) nuaroHansIMHu
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7. O0beM NpsAMOYTI0JIbHOIO0 NapaJiieJienuiela paBeH:
1) 2(a+b+0¢) 2) abc

3) 2(abt+ac+hbc) 4) HET MPaBUJILHOTO OTBETA
8.V ky0a Bce rpanu:

1) [Ipsmoyronbauku  2) KBagpatsl
3) Tpaneuuun 4) PomOBbI
9.K npaBHJIbHBIM MHOTOTPAHHUKAM OTHOCSTCS:

1) Terparap 2) Ky0 u g01eKadIp
3) OKTa’ap U UKOCAdIP 4) Bce OTBETHI BEPHHI.
10.Yt1o npeacrasJsier co00ii 00K0OBasi NOBEPXHOCTh NMPAMOi IPU3MBbI?
1) [Napannenorpamm 2) Kpyr

3) IlpsMoyroiapHUK 4) TpeyroiabHHUK
11.0npenesienne npsiMoid Npu3Mbl.

1) Ecniu 6oxoBbIe pebpa napaieabHbl OCHOBAHHUIO.
2) Ecniu 60koBBIC pedpa  TMEPHEHAUKYISIPHBI OCHOBAHUIO
3) Ecnu 6okoBbIe pedpa paBHHI.
4) Ecnu 60koBbIe pedpa mapajuieabHBbI.

12. Ilnomaasb mMoJIHOM MOBEPXHOCTH Ky0a paBHa:

1) 6a3 2) 6a?

3) a® 4)a?

Yacts 2

1. OcHOBaHMEM MNpPsAMOIN TPEYrOJbHOW MPU3MBI CIYXHUT NPSIMOYIOJBHBIM TPEYTOJIBHUK C
kateTamu 4 u 6, 6oxkoBoe pedpo paBHO 5. Haiinute 06beM Npu3MBL.

93



2. B ocHoBaHMM MpsIMOI MPHU3MBI JIGKHUT NPIMOYTOJIBHBIM TPEYroJbHUK, OJWH U3 KaTETOB
KOTOPOTO paBeH 4, a TMIIOTeHY3a paBHa 4+ 2. Hailigure 00bEM pu3Mbl, eciin e€ BbICOTa paBHa 3.

3. Haiigure mniomanp MOBEPXHOCTH MHOTOTPaHHMKA, M300pPaKEHHOTO Ha PHUCYHKE (Bce
JBYTPAHHBIE YIJIbI TIPSIMBIE).

4. Haiimute 00beM MHOTOTpaHHHUKA, M300paKEHHOTO HAa PHUCYHKE (BCE JBYI'PAaHHBIC YIJIbI
MHOTOTpaHHUKA MPSMBIE).

5. Haiigure 00beM MHOTOTpaHHUKA, M300pa)KCHHOTO HAa PHUCYHKE (BCE JBYTPaHHBIC YTJIbI
MPSIMBIE).

Bapmuanr 2
Yacrs 1
1. Onpenesienne Npu3Mbl

1) MHOFOFpaHHI/IK, COCTaBJICHHBINA U3 ABYX 7-YIr'OJIbHUKOB U 7 TapaJlJICJIIOrpaMMOB.
2) MHOFOFpaHHI/IK, COCTaBJICHHBIN U3 n-yroJIbHUKOB U n TTapaJljieJIorpaMMOB.
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3) MHOrorpaHHuK, COCTaBJIEHHBIN U3 JIBYX PAaBHBIX 71-yIOJBHUKOB U /1 MApaJlIeIOrPaMMOB.
4) Her npaBuibHOTO OTBETA

2. K MHOrOrpaHHUKaM OTHOCSITCSH:
1) Tlapannenenwumesn 2) [Tpusma 3) Ky0 4) Bce OTBETHI BEPHBI

3. OTpe30K, COeTUHAIINNA 1BE BEPIIUHBI IPU3MBbI, HE IIPUHAAJICKAIIIUEC OHOM rpanm
Ha3bIBACTCHA:

1) JInaroHasnsio 2) Pebpom 3) I'panbio 4) Ocsio
4.Y npu3zmsl 60KoBbIE pedpa:

1) PaBHbI 2) CUMMETpHYHbI

3) mapajuieabHbI U PaBHBI 4) mapasuienbHbI

5. IlepnieHAMKYJISIP, OMYIIIEHHBIN U3 JIKO0OO0H TOYKH OJJTHOI0 OCHOBAHUS NPU3MBbI K IJIOCKOCTH
JAPYroro OCHOBaHMsl, Ha3bIBAETCH:

1) Menuanoi 2) Ochr0

3) duaronansio 4) BeicoToit

6. K npaBUJIbHBIM MHOTOTPAHHMKAM He OTHOCUTCS:

1) Ky6 2) Terpasap 3) Ukocasmp  4) HET mpaBWIBHOTO BapHaHTa OTBETA

7. OcHOBaHUS NPU3MBI:

1) IMapannenbHbI 2) PaBHBI

3) IlepnieHauKyIApHBI 4) HEe paBHBI

8.Il.1omaab0 6O0KOBOM MOBEPXHOCTH NMPU3MbI HA3LIBAETCS:

1) cymma mutoniazeit 6G0KOBBIX MHOTOYTOJTbHUKOB 2) cymma 1uiomiaieii O0KOBBIX pedep
3) cymMa ruiomiaael G0KOBBIX IpaHen 4) cymma miomazaei oCHOBaHUM

9. O0bemM NpU3MbI PaBeH:

1) mpou3BeeHHIO MJIONIAI OCHOBAHUS HA BBICOTY 2) CyMMeE IUIOIaaeii OOKOBBIX TpaHei MPU3MBI
2) MpoU3BEACHHUIO IEPUMETPA OCHOBAHHS Ha BHICOTY 4) HET BEPHOT'O OTBETA

10.Kakas purypa He MokeT ObITh B OCHOBAHUH NPU3MBbI?

1) Tpaneuus 2) Kpyr. 3) TpeyronapHuk. 4) Ksanpar.
11.Ckoy1bK0 00KOBBIX I'PaHell HMeeT TPpeyroJibHasi npu3ma?
1) Onny. 2) JBe. 3) Tpu. 4) MHoro.

12. Onpenenenne NpaBUJIbLHON NPU3MBI.
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D)IIpsimas npu3ma Ha3bIBAE€TCS IPABUIILHOM, €CJIM B OCHOBAHUU JIEKUT MPABUIIbHBIA MHOTOYT OJIbHUK.
2)IIpu3ma Ha3bIBAETCs MPABUIILHON, €CJIM B OCHOBAHUU JIEKUT IIPaBUIIbHBIA MHOTOYT OJIbHUK.
3)[Ipsimas mpu3Ma Ha3bIBAETCS IPABUIILHOM, €CJIM B OCHOBAHUH JIEKUT MHOTOYTOJIbHUK.

4)IIpu3ma Ha3bIBAETCS IPABUIBHOMN, €CJIM B OCHOBAHUM JIEKUT MHOIOYI'OJIbHUK.

Yacts 2

1. OcHOBaHMEM NPSAMOI TPEYTOIBHOU MPU3MBI CIYXKHUT MPSAMOYTOJIbHBIA TPEYTOIbHUK C
kareramu 3 u 8, 60koBOe pedpo paBHO 5. Haiiiure 00beM pU3MBL.

2. B oCHOBaHMM IpPSAMON NPHU3MBI JIEKHUT HPSMOYTOJBHBIA TPEYrOJIbHUK, OJAWH U3 KaTETOB

KOTOPOTO PaBeH 5, a THIoTeHy3a paBHa 5v2 . Haiisure 06bEM NpU3MBI, €CIM eé BBICOTA PaBHA
4.

3. Haiigute mmomane MOBEPXHOCTH MHOTOTPaHHWKA, HM300paXEHHOTO Ha pHUCYHKE (Bce
JIBYTPAHHbIE YIJIbI IPSIMBIE).

4. Haiimute 00beM MHOTOTpaHHHKA, H300paXKEHHOTO Ha PHUCYHKE (BCE ABYIPaHHBIC YTJIIbI
MHOTOTpaHHHUKA MPSIMBIE).

5. Haiiniute 00beM MHOTOTpaHHMKA, W300pa)KEHHOTO HA PHCYHKE (BCE IBYIPaHHBIC YTJIbI
IpSIMBIE).
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B e

KonTpoabnas padora no teme: Tesia Bpamenus
Bapuant 1

1. B uunuHApUYECKOM COCY/I€ YPOBEHB XKHUAKOCTH focTuraeT 16 cMm. Ha kakoit BeicoTe OyaeT
HAXOJUTHCS YPOBEHb KUIKOCTH, €CIIU €€ NIEPEITUTL BO BTOPOH COCYl, IMaMETP KOTOPOTro B 2

pa3za 6osbie nepsoro? OTBET BbIpa3uTe B CAHTUMETpPaXx.

2. B MMHAPpUYECKU COCY, B KOTOPOM HaXOJIUTCA 8 JUTPOB BOJBI, OIyIIeHa AeTaib. [Ipu
ATOM YPOBEHB KHUJIKOCTH B cocyze noausuicsa B 1,7 paza. Uemy paBen oobem netanu? OTBeT
BBIPA3UTE B JIUTPAX.

1

3. B cocyze, umeroniem ¢opmMy KOHyca, YPOBEHb KUIKOCTH JOCTUTAET 2 Bricotsl. OGBEM
xuakoctu paBeH 21 mi. CKOJIbKO MUJUTMIUTPOB KUAKOCTU HYXKHO JIOJIUTh, YTOOBI MOJHOCTHIO
HAMOJIHUTH cocy?

4. JlaHbl 1B KPYXKKU LMIIMHApHUecKoi (opmel. IlepBas kpykka B HOJATOpaA pa3a HUXKE BTOPOH, a
BTOpasi B/ABOE IIUpe nepBoil. Bo ckoJibko pa3 00bEM NepBoii KpYKKH MeHbIIe 00bEMa BTOPOiA?
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5. OgHOpoIHBIN mIap AMaMeTpoM 3 cM uMmeeT Maccy 162 rpamma. YeMy paBHa macca 1apa,
U3rOTOBJIEHHOIO U3 TOTO YK€ MaTepuaa, ¢ AuaMerpoM 2 cm? OTBET JaiiTe B rpaMMax.

N

Bapuanr 2

1. B munuHApuYecKOM cocy/ie YpOBEHb XKHUAKOCTH focTuraeT 8 cMm. Ha kakoii BeicoTe Oyner
HAXOJUTHCS YPOBEHb )KUIKOCTH, €CIIU €€ NIEPENTUTL BO BTOPOH COCYl, IMaMETP KOTOPOro B 2

pa3za 6osbiie nepBoro? OTBET BbIpa3uTe B CAHTUMETpaXx.

2. B munuHApUYecKnil cocyl, B KOTOpoM HaxoauTces 10 JIuTpoB BoABI, ommyIieHa aerans. [Ipu
ATOM YPOBEHB KHUIKOCTH B cocyae nmoausuics B 1,1 paza. Uemy paBen oobem neranu? OTBeT
BBIPA3UTE B JIUTPAX.

1

3. B cocyne, umeroriem ¢hopMy KOHYCa, YPOBEHB KUIAKOCTH JTOCTUTACT 2 BricoTeL. OGBEM
KUAKOCTU paBeH 24 Mi1. CKOJIBKO MUJUTUIUTPOB KUAKOCTU HYKHO JIOJIUTh, YTOOBI MTOJTHOCTHIO

HaIOJHUTh cocya?
4. JlaHbl ABE KPYKKH HMUIUHApUYeckoil popmel. [lepBast kpyxkka BU€TBEpO BhIIIE BTOPOii, a

BTOpas B YeThIpe pa3a mupe nepBoil. Bo ckoibko pa3 00bEM nepBoit Kpy>KKHU MeHbIlIe 00bEMa
BTOPOM?
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5. OpHoponnbiii map nuamerpoM 6cm BecuT 432 rpamma. CKOJIBKO I'PaMMOB BECHUT LIap
IaMeTpoM 4 ¢cM, U3rOTOBJIEHHBIN U3 TOTO )K€ Marepuaia?

KourtpoJabHas pa6ora no teme: O0bemMbl TeJ

Bapmuanr 1

1. CTOpoHBI OCHOBaHHUS MTPaBUIIBHOM IIECTUYTOJbHOM MUpaMUIbI paBHbI 22, 60KOBbIE pEOpa
paBHbI 61. HalimuTe mioniaas 60KOBOM MOBEPXHOCTH STOU MUPAMHMIBI.

2. CtopoHa OCHOBaHMS TPABHJIBHOM TPEYTroOJIbHOM MUpaMuibl paBHA 4, a BBICOTA TUPAMUIbI
paBHa 24/3. Haiinmure 06bEM 3TO# TUpaMuIbI.

3. Haitnure 00bEM MpaBMIIbHON YETHIPEXYTOJIBHON TUPaAMUJIBI, CTOPOHA OCHOBAHMS KOTOPOI
paBHa 6, a 60koBOE Pedpo paBHO V67 .

4. OcHOBaHUEM YETHIPEXYTOIbHON MUPAMUIBI SBJISETCA NPSIMOYTrOJIBHUK CO CTOpOHaMu 3 1 9.
Haiinure BBICOTY ATOM mUpaMuibl, eciid €€ 00bEéM paBeH 72.

5. B ocnoBanuu nupamuibl SABC nexuT npaBuibHbIN TpeyrosibHuk ABC co ctopoHoii 2, a

60okoBoe pedpo SASA neprneHAUKYISIPHO OCHOBAHUIO U PABHO 7+/3 . Haiigure 06béM
nupamusl SABC.

6. .B tpeyronbuoit nupamuge ABCD pédpa AB, AC u AD B3auMHO nieprieHIuKyISPHBI.
Haiinmure 006éM mupamunel, ecniu AB =2, AC =15 u AD=13.

Bapmuanr 2

1. B tpeyronsnoii nupamuge ABCD pébpa AB, AC u AD B3aMHO NEPHEeHIUKYISIPHBI.
Haiigure 06béM aToit mupamusl, eciu AB=3 , AC =14 u AD= 8.

2. B ocnoBanuu nupamuasl SABC nexut npaBuibHbI TpeyroiabHUK ABC co cTtopoHoii 6, a

GokoBOE Pebpo SA TepIeHNKYIIPHO OCHOBAHMIO i paBHO 4+/3 . Haiiute 06bEM mupaMu bl
SABC.
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3. OcHoBaHHMEM YETHIPEXYTOJIBHOMN MUPAMUIBI SBISAETCS MPSMOYTOJIBHUK CO CTOpOHaMH 6 1 7.
HaiinuTe BBICOTY 3TOM mHpaMubl, eciu €€ 00bEM paBeH 84.

4. Haiinute 00bEM NpaBUIIbHON YETHIPEXYTOJIBHOM MUPaMHU/IbI, CTOPOHA OCHOBAHUS KOTOPO
paBHa 4, a 6oxoBoe pedpo paBHO 2V 11.

5. CropoHa OCHOBaHUS MPAaBUILHON TPEYroJbHON MUPaMU/Ibl paBHA 2, a BBICOTA MUPaAMUIbI
paBHa 4+/3. Haiiure 06bEM 5TOi MUpaMuIBL.

6. CTOpoHBI OCHOBAHHUS IPABWIBHOM 1IECTUYT0JIbHOM NupaMuibl paBHbl 10, 60k0BbIE pEOpa
paBubl 13. HalinmuTte mutoniaas 60KOBOM MOBEPXHOCTH STOUM MUPAMHU/IBL.

HTorosasi KOHTpPOJLHAsA padoTa

1 BapuaHT.

1.BeraucinuTh: W w

a)4; 6)16, 8)64.

2.PemnTh ypaBHEHHE: (3)3X+1 = (2)5"‘3.
W)4; 6)0.4; 6)0,25,

3.Pemuts HepaBencTso: 0,374 > 0,027.

a)(-00;-1); 0)(-1;0); 6)(-1;1).

4. ITmockocTh a IIPOXOJUT YE€PE3 NMaroHajib OCHOBAaHUA IIapaJlJICICIIUIICaAa U CEPEAURY OHHOﬁ u3
CTOPOH BCPXHETO OCHOBAHUA. Onpez[enHTe BHUJ CCUCHMUA.

a)mpaneyusi; 6)napaniienoepamm, 8)mpey2oibHuxK.

5.Beruncauts: log, s 0,5 log98—11 — 7log7 2,

a)4; 6)0,4,; 8)-4.

6.Hasgatb cymmy KopHeii ypaBHenus: logs(x? — 11x + 27) = 2.
a)ll; 6)18; 6)-11.
7.Pemuts HepaBeHCTBO: log; (8 — 6%) < log; 2x.

a)(-;1); 6)(1;0); 6)(-1;1).
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8. 3mepenus nmpsiMOyroJibHOTO napauienenuneaa pasusl 12, 9 u 8 m. Haligure nuaronainb
napajuiesenunesa.

a)l4; 6)13;8)17.
: 5
9.Bprancnuts: 2 sin (—%) + Cos?n — 2t92 m — 3ctg %
a)0,5-\2; 6)N2-0,5; 8)1,2+N2.
10.Pemnth ypaBuenue: tg 2x+1=0.
Y

nmn YA nmn YA mn
Dot O -gtRLty

2 BapuaHT.

1 .BoiuncauTs: /914 - 3/81.

a)27;6)9; 6)81.
2.Pemute ypaBHEHUE: (3)X+1 = (f)zx
. yp -G 3)

a)-1;6)2;6)1.

3. Pemuts HepaBeHcTBO: 572X > 125,

a)(-00;2); 0)(-2,0); 6)(-2;2).

4. TInockocTh @ epeceKkaeT ToIbKo 00KOBBIEe pEOpa mapaienenuneaa. Onpenenure BUL
CeUeHUSI.

a)mpaneyusi; 6)napaniienocpamm, 8)mpeyeonibHux.

5.Boruncnuts: [g1 0 - log: 125 + 31108318,
5

a)4; 6)-3; 8)5.

6. Hasats cymmy kopHeit ypasaenus:: log,(x? — 6x + 24) = 4.
a)6, 6)8; 8)-6.

7. PelinTh HepaBeHCTBO: 108, 4 (2x — 1) > log(¢ X,

a)(-0;1); 6)(1;); 6)(-1;1).
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8.M3Mepenust mpsiMOYroJIbHOTO Mapaienenumena pasusl 6, 4 u 12 m. Haliqute auaronaib
napajuiesenunesa.

a)l4; 6)13; 6)17.

9. BBIMMCIUTD: 3 COS = + cOS (—4—”) + 2tgm — 6sin=,
3 3 3

a)0,5-\3; 6)N3-3; 6)1-3V3.

10.Pemnth ypaBHenue: : ctg 2x-1=0.

A nmn YA nmn YA mn
Dot O -gtRLty

2. OueHo4YHbIe CpeACTBA JJIsl IPOMEKYTOUYHOM aTTecTaluu 00y4alouxcs
[IpomexyTouHas aTTecTalus OCyIIeCTBIsAETCS B (hopMe KOHTPOIbHON pabOThI

Dono oyeHouUHBIX CPeOCma 07151 NPOBEOCHUS NPOMENHCYMOYHOU AMMeCmayuu

Bapnanr 1

1 Haitaure 3HaueHUE BBIPAXKEHHUS: 1% -5,6- %

2 9—10 _96

HaitauTe 3HaueHUE BBIpAXKEHHUS: QT

3 [ToctynuBmuii B mpoaxy B stHBape MOOMIIbHBIN Tenmedon croun 2400 pybneii. B HosOpe

TenedOH B IIEPHOJI C THBAPS 110 HOSIOpB?

Brruncaure: ‘r{/@ +3/-8.

Haitgute KopeHb ypaBHEHUS: 1+ 8(3)6 + 7) =9.

Haiigure cosa, ecau sina=- 0,6 u 270" <a<360°.

~N| o o b~

YcTaHOBUTE COOTBETCTBUEC MCKAY BCINYMHAMU U UX BO3MOKHBIMHU 3HAYCHUAMU: K
KaKAOMY DJICMCHTY IICPBOT'O CTOJ'I6I_Ia HOI[6CpI/ITe COOTBGTCTBYIOH_II/Iﬁ OJICMCHT U3
BTOPOI'O CTOJ'I6I_[a.

BEJIMYNHBI BO3MOXHbBIE 3HAUEHUA
A) momaas TOYTOBOM MapKH 1) 362 kB. M
b) mionraak mMuCbMEHHOTO CTOJIa 2)1,2 xB. M
B) mnomane Cankr-IlerepOypra 3) 1439 kB. kM
I') momaap Boe00ILHOM MIOMAIKI 4)5,2 kB. cM

B Tabauie nox xaxxaoi OyKBO#, COOTBETCTBYIOIIECH BETMUMHE, YKaXUTE HOMEp e
BO3MOKHOT'O 3HAYCHMUSL.
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oH ctaist crouth 1200 pyOneit. Ha ckoibko mpoIieHTOB CHU3MIIACH 1I€HAa Ha MOOWIIBHBIN




OrtBerT:

B yemnuoHare no ruMHacTUKE y4acTBYIOT 75 cnopTecMeHok: 15 u3 Yexuwn, 30 u3
CrnoBakuu, octansHble — U3 ABcTpHH. [1opsSI0K, B KOTOPOM BBICTYNAIOT THMHACTKH,
ompenensercs xxpebuem. Haiinnte BepoATHOCTB TOTO, UTO CIIOPTCMEHKA, BBICTYIAIOIIAS
NIEpPBOM, OKaKeTcs U3 ABCTPHUH.

Amuk, nmerouit popmy kyda ¢ pedpom 20 cm 0e3 0AHOHN TpaHH, HY’)KHO OKPACUTh CO
BCEX CTOPOH CHapyxu. HaiiuTe miomans NoBepXHOCTH, KOTOPYIO HEOOXO0AUMO
nokpacutb. OTBET JaliTe B KBaPATHBIX CAHTUMETpaXx.

Bapuanr 2
3 3
} (—2———) - 160.
HalizuTe 3Ha4eHUe BRIPAKEHMS: 4 8
26
24 . 2—1

Haiigure 3HaueHnEe BbIpAKECHUS:

AHS Kynuiia mpoe3aHOM OMIeT Ha MecsIl B caenana 3a mecsil 41 moe3aky. CKoJIbKO
pyOsei oHa COKOHOMMIIA, €CITH Tpoe3THOM OouseT ctout 580 pyOueid, a pazoBast

noeznka — 20 pyonei?
2
(2v7)

14

HaiiauTe 3HaueHnE BbIPAXKEHHUS:

Haitgute kKopeHb ypaBHEHUS: S— 6(—2x + 5) = —1

Haiinure SIN QL eepp €OSA = 0,6 1 < a0 < 271

YCTaHOBHUTE COOTBETCTBUE MEXKIYy BEIMYMHAMH M MX BO3MOYKHBIMH 3HAYCHHSMH: K
KOKIOMY 3JIEMEHTY IIEPBOrO CTOJIOA MOJO0EpUTE COOTBETCTBYIOIIMU 3JIEMEHT U3
BTOPOTO CTOJIONA.

BEJIMYMHBI
A) 1uIoImaah OJHOM CTPaHUIIBI YUeOHHKA
b) mnomane repputopun pecryonuku Kapenus
B) miomanas o1HOM CTOPOHBI MOHETHI
I') mnomans 6aIMUHTOHHOM TUTOIIAIKA
BO3MOXHBIE 3HAUYEHUA

1) 81,7 xB. M

2) 330 kB. cM
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3) 180,5 ThIC. KB. KM

4) 300 xB. MM

BO3MOXHOTI'O 3HAYCHUA.

OtBeT

B Tabnuue mon kaxoi OyKBOHM, COOTBETCTBYIOIICH BETMYHMHE, YKAKUTE HOMEp €€

8 B ¢upme Takcu B qanHbIif MOMEHT cB0OOIHO 20 MamwH: 10 4epHBIX, 2 JKENTHIX U
8 3enenbix. [1o BEI30BY BhI€Xaa OJIHA W3 MAIIUH, CIIYYaitHO OKa3aBIIasiCsl OJIMXKE BCEro K
3akaszuuiie. Haiinure BeposSTHOCTH TOTO, YTO K HEM MPUEIET 3€JIEHOE TAKCH.

9 Amuk, nmerouit popmy kyoda ¢ pedpom 30 cm 0e3 0AHOM rpaHH, HY>)KHO MOKPACUTh CO
BCEX CTOPOH CHapyxu. HaiiuTe miomanas NoBepXHOCTH, KOTOPYIO HEO0OXO0AUMO
nokpacutb. OTBET TalTe B KBAJAPATHBIX CAHTHUMETPAX.

Ikana oueHnBaHuA

Ouenka OTJIMYHO X0po110 YIOBJIETBOPHUTEJ | HEyAOBJETBOPH
bHO TeJbHO
KauectBoO IIOJTHO HU3JIaraer naéT OTBET, u3Jaraer 00HapyXHBaeT
OTBETOB Ha W3yYEHHBIN yIIOBJIETBOPSIOUINIT MaTepuan HE3HaHUe
BOINPOCHI Marepuan, 1aér TEM XKe HEIOJIHO U OoJbIIel yacTu
1o TeMam MIpaBUIILHOE TpeOOBaHUsM, UTO U JOTTYCKaeT COOTBETCTBYIOILIE
npeamera OIIPENIETICHHOE JUIS OLIEHKU HETOYHOCTH B ro pazzaena
HOHSITHIA; «OTJIMYHOY, HO ompeesIeHun M3y4aeMoro
oOHapyXHBaeT nomyckaet 1-2 MOHATHH WU MaTepuaa,
NOHUMAaHHE OLINOKHU, KOTOPbIE bopMynupoBke JIOTTYCKaeT
MaTrepuana, MOXKeT | caM )K€ UCIPABIIAET, | TEOPHUii; HE yMEeT OIKOKY B
000CHOBATh CBOU u 1-2 Henouéra B JIOCTaTOYHO dbopMynupoBKe
CYXJCHUS, MOCIIEZIOBATEILHOCT rIyO00KO U OTIpeIeIICHUN U
MIPUMEHUTH 3HAHUS U U SI3bIKOBOM JIOKa3aTeIbHO TEOPHIiA,
Ha IPaKTHKE, odopmiIeHUN 000CHOBATh CBOM | HCKaXKAIOILIUE MX
PUBECTH U37IaraeMoro CYXICHHUS U CMBICTI,
HE0OX0TUMBIE MIPUBECTU CBOU 0ecropsIOYHO U
MIPUMEPHI HE TOJILKO MIPUMEPBHI; HEYBEPEHHO
1o y4eOHUKY, HO U W3J1araeT u3Naraer
CaMOCTOSITEILHO MaTepuan MaTepuan
COCTaBJICHHbBIE; U3J1a HEMOoCJeI0BaTeNb
raetr Marepuan HO U JIONyCKaeT
MOCJEI0BATENBHO U OIIKOKY B
MIPaBUIIBHO C TOYKHU SA3BIKOBOM
3pEHUsI HOPM odopmIeHUN
JUTEPaTypHOTO M3J1araeMoro
SI3BIKA
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KosmnuectB 90 — 100% 75 - 89% 50 - 74% Menee 50%
0
NpaBUJIbH
bIX
OTBETOB B
TecTe
KauecTBo | Bce 3a1auul penieHsI peleHo BEpHO pemeno ot 50 10 OTCYTCTBYIOT
BBINOJIHEH BEPHO; 6onee 75 % Bcex 74 % Bcex 3ajau; HE0OX0IUMBbIE
ust 3a1a4; MOTYT HE BCerya TEOPETHUYECKHUE
KOHTPOJbH WCIIOJIb30BaH BCTPEYATHCS UCTIOJIb30BaH 3HaHUS;
bIX padort Haubosee OT/IeIbHbIE HauboJee JIOTTYILIEHbI
palOHAIbHBINA MYTh HETOYHOCTHU B panoOHaIbHBIN omunoKku B 6osee
pereHus; apuMeTUIECKUX MyTh PEIICHUS yem 50 % 3agau.
pacuerax
U3JI0KEHUE B pemenun
MaTepuala JIOTUYIHO, MIPOSIBIISIETCS
rpaMoOTHO, 6€3 HE3HaHUE
OIINO0K OCHOBHOTO
MaTepHuaa
yaeOHOMU
IPOTPaMMBI
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IIpuioxenue 2 k paboueil mporpamme

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O NTPEIMETA

Monynbs «Anrebpa u Hayajla MaTEMaTHYECKOIO aHAJIN3a»

Ne Paznen / rmaBa Koax- Tun 3ansaTs Bug u popmer | Kanennapusie/paktu
BO KOHTPOJIS YECKHE CPOKHU
/ TeMa MIPOBEICHUS
9acoB
y4e0HOTO
peaMeTa
10 knacc/ 1 rox ooyuyenusi (68 yacon)
MHo:kecTBA 14
PAUMOHAIBLHBIX "
AefCTBUTENbHbBIX
yuces. PanuoHanbHbIE
YPaBHEHHA "
HEepaBEHCTBA.
1. | AnarHocTUYECKHi 1 VYpok koHTpons u | BxogHou
cpes. POBEPKU 3HAHUM | KOHTPOJIb:
Y YMEHUI KOHTPOJIbHAS
pabora
2. | MHoX)ecTBO, 1 Ypok
oTiepary Hal dbopMupoBaHHs
MHO>KECTBAMHU. HOBBIX 3HAHUI
JnarpaMmsl
Ditnepa—BenHna.
3. | PanmonanbHbie 1 Ypox nmpumMeHeHus
yucIna. 3HaHUH Ha
PAKTHKE
4. | OOBIKHOBEHHBIC U 1 Ypox npuMeHEeHHs
JECSITUYHBIE 3HAHUH Ha
IpoOH, TPOLIEHTHI, MPAKTHKE
OeCKOHEYHbIe
MIePUOIUIECKHE
Ipoou.
5. | Apudmernueckue 1 Ypox npuMeHEHHS
OTIepaIliH C 3HAHUH Ha
paloHaIbHBIMU MPAKTHKE
YHCIIaMH,
npeoOpa3oBaHus
YHCIIOBBIX
BBIPAXKCHU.
6. | [Ipumenenue 1 Ypox npuMeHeHus
npobeit u 3HAHUH Ha
MIPOLIEHTOB ISt MIPAKTHKE
penieHus
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MPUKIIAIHBIX 33024
U3 pa3IMIHbIX
oTpaciei 3HaHUuU 1
peaNbHOM KU3HH.

7. | HelicTBUTENbHBIE Ypox npuMeHeHus
yucna.Panmonansu 3HaHUI Ha
ble U IIPAKTHKE
UppaluoOHalIbHbIE
qucla.

8. | Apudmernueckue Ypok npuMeHeHus
OIlEepaIvu C 3HaHUI Ha
NeUCTBUTENbHBIMU IPAKTHKE
YHCJIaMU.

9. | lIpubmmxkeénnpie Ypok npruMeHeHus
BBIYHCIICHUS, 3HaHUU Ha
IpaBuIIa IIPAKTHKE
OKpYTJIEHUS,

MPUKHIKA 1
OIIeHKA pe3yJibTaTa
BBIUHCIICHUM.

10. | ToxnecTBa 1 Ypox npruMeHeHus
TOKJIECTBEHHbBIE 3HAHUH Ha
npeoOpa3oBaHusl. TIPAKTHUKE

11. | YpaBuenue, VYpox npuMeHeHHs
KOpPEHb YpaBHEHUS. 3HaAHUU Ha

IPAKTHKE

12. | HepaBeHnctBo, VYpox npuMeHEeHHs
pelienune 3HaAHUU Ha
HEpaBEeHCTBA. MPAKTHKE
Meton
WHTEPBAJIOB.

13. | Pemenue nensix u Ypox npuMeHEeHHs
JIpoOHO- 3HAHUUI Ha
paloOHaIbHBIX MPAKTHKE
YpaBHEHUH U
HEPABEHCTB

14. | KontpoinbHas Ypok xoHTpoisia u | TemaTuueckuii
paboTta 1o Teme: NPOBEPKU 3HAHUHM | KOHTPOJIb:
MHoxecTBa U YMEHUI KOHTPOJIbHAS
paIoOHaIbHBIX U paborTa.
JNEHUCTBUTENBHBIX
qucel.

Pannonanbubie
yYpaBHEHUS U
HEPABEHCTBA.

DyHKUUM U TPapuKH.

Crenenb ¢  HeabIM

NnoKa3arejieM

15. | ®ynHkuus, cnocoob! Ypox npuMeHeHus

3aaHus QyHKIIHH.
Bzaumuo
oOpaTHbBIE

3HAHUH Ha
MIPAKTUKE
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¢bynkuuu. I'paduk
¢byHKIMH.

16. | Ob6nactb 1 Ypox npuMeHeHHs
OIpPENEIICHUS 51 3HAaHUMI Ha
MHOKECTBO IIPAKTHKE
3HA4YCHUI
¢bynkumu.  Hymn
GbyHKIMH.

[IpomexyTku
3HAKOINOCTOSIHCTBA.

17. | YérHble 1 Ypox npruMeHeHus
HEUYETHBIE 3HaHUHU Ha
(GyHKIMH. IIPaKTUKE

18. | Crenenp ¢ mneibIM 1 Ypok npruMeHeHus
II0Ka3aTesIeM. 3HaHUHU Ha

NPaKTHUKE

19. | CranpmaptHas 1 VYpox npruMeHeHus
dhopma 3anucu 3HAHUHN Ha
JNeNUCTBUTENHHOTO MIpaKTUKE
quchna.

Hcnons3oBanue
O OXOIIIEH
(dhopmeI 3anucu
NEUCTBUTEIHLHBIX
qucen A
pelieHus
MIPaKTUYECKUX
3a/1a4 u
MIpeICTaBICHUS
JTAHHBIX.

20. | Crenennas 1 Ypox nmpumMeHeHus
GbyHKIHSA c 3HaHWUN Ha
HaTypaJlbHbIM | MPAKTHKE
LEeTbIM
nokazarenem.  Eé
CBOMCTBA u
rpaduk.

Apudmernyeckuii 18

KOpeHb N—0i CTeneHH.

HppannonanbHbie

YPaBHeHHUA u

HEpPaBEHCTBA

21. | Apudmernueckuit 1 Ypok
KOPEHb dopmupoBaHus
HaTypaJbHOU HOBBIX 3HAHUH
CTETICHH.

22. | Apudmernueckuit 1 Ypok npuMeHeHus
KOPEHb 3HaHUH Ha
HaTypaJlbHON IPaKTUKe
CTETIEHH.

23. | HeiicTBus ¢ 1 Ypox
apu(METHYECKUMHU dbopmupoBaHus
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KOpHSAMH N—OU HOBBIX 3HaHUI
CTEIICHH.

24. | [eiicTBus C 2 Ypok npuMeHeHus
apu(METHYECKIMHU 3HAHUU Ha
KOpHSAMH N—OU [IPAKTUKE
CTETICHH.

25. | PaBHOCHITbHBIE 2 Ypok npuMeHeHus
YpaBHEHUSA U 3HaHUHU Ha
HEPaBEHCTBA IPAaKTHKE

26. | UppanmoHanbHbIe 1 Ypok
ypaBHEHUS dbopmupoBanus

HOBBIX 3HAHUU

27. | UppanmoHanbHbIe 1 VYpox npruMeHeHus

YpaBHEHUSA 3HAHHUM Ha
NPaKTHUKE

28. | UppammoHanbHbIe 1 Ypok

HEpPaBEHCTBA (dbopMupoBaHUs
HOBBIX 3HAHUU

29. | UppamnmoHanbHbIe 1 Ypok npuMeHeHus

HEPABEHCTBA 3HAHHUI Ha
MTPAKTHKE

30. | Pemenne 2 Ypoxk noBTopeHus,
WppaIoOHAIbHBIX CHCTEMaTH3aIN: U
ypaBHEHUH 000011IeHN

3HAHUM,
3aKpeIUICHUs
YMEHHI

31. | Pemenue 2 Ypox nmoBTOpEHUS,
MppalMOHATbHBIX CUCTeMaTHU3alH U
HEPaBEHCTB 000011eHNS

3HAHHH,
3aKpeTICHUS
YMEHHI

32. | CroiicTBa 1 1 Ypok
rpaduk KOpHs N-0i dbopMupoBaHHs
CTETIeHH HOBBIX 3HAHUI

33. | CpoiicTBa 1 Ypox npuMeHEHHS
rpaduk KOpHs N-0i 3HAHUM Ha
CTETeHH PAKTHKE

34. | KonTpoabpHas 1 Ypox koHTposs | | TemMarnueckuid
pabora mo Teme: NPOBEPKU 3HAHUH | KOHTPOJIb:
Apudpmernueckuii U yMEHUI KOHTPOJIbHAS
KOPEHb n—oi pabora.
CTETIEHH.

WppanunoHaisHbie
ypaBHEHHUS u
HEPaBEHCTBA.

®opmyJbl 22

TPUTOHOMETPHUH.

Tpuronomerpuyeckue

YpPaBHEHMSI.
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35. | Tpuronomerpuuec Ypok
Kasg  OKpPYKHOCTb, (dhopMupoBaHHS
OIpENIEIICHUE HOBBIX 3HAHUU
TPUTOHOMETPHUUECK
ux byHKIMI
YHCIIOBOTO
apryMeHra.

36. | Tpuronomerpuuec Ypok npuMeHeHus
Kasi  OKPYKHOCTb, 3HaHUHU Ha
oTnpesiesieHue IIPAKTHKE
TPUTOHOMETPUUECK
ux byHKIHIT
YHCIIOBOTO
aprymMeHra.

37. | CuHyc, KOCHHYC U Ypok
TAHT'€HC YUCIIOBOTO (dopMupoBaHUs
aprymMeHTa yria HOBBIX 3HAHUU

38. | 3Haku CHHYCAa, Ypox
KOCHHYCa u dbopMupoBaHUSs
TaHIeHca HOBBIX 3HAaHUU

39. | 3aBuUcHMOCTB Ypox nmpuMeHeHHs
MEXAY  CHHYCOM, 3HaHUU Ha
KOCHHYCOM u MIpaKTUKE
TAHI'€HCOM OJIHOTO
U TOT'O K€ yria

40. | Tpuronomerpuuec VYpox npuMeHEeHHs
KHE TOXKJIECTBA 3HAHUHI Ha

IIPAaKTUKE

41. | CuHyc, KOCHUHYC H VYpox npuMeHEeHHs
TaHIEHC YIJIOB a U 3HaHUHI Ha
—a IIPAaKTUKE

42. | Apkcunyc, Ypok
apKKOCUHYC u (dopmupoBaHus
apKTaHT€HC HOBBIX 3HAaHUM
YHCIIOBOTO
apryMeHTa.

43. | OcHOBHBIE Ypok
TPUTOHOMETPUYECK (hopMupoBaHUS
ue (bopMyIbI. HOBBIX 3HAaHUM
Dopmyiibl
CJI0KEHUS

44. | OcHOBHBIE Ypok
TPUTOHOMETPHUUECK (dhopMupoBaHUs
ne (bopMyIbI. HOBBIX 3HAHUI
DopMyiibL
JBOWMHOTO yria

45. | OcHOBHBIE Ypox
TPUTOHOMETPHUECK (dhopMupoBaHUs
ne (bopMyIbI. HOBBIX 3HAHUI
Dopmyiibl

TIOJIOBUHHOT'O YyI'Jjia
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46. | OcHoBHBIE Ypok
TPUTOHOMETPHUYECK (hopmupoBaHUs
ue (bopMybL. HOBBIX 3HAHUI
Dopmyiibl
MIPUBEACHUS
47. | OcHOBHBIE Ypox npruMeHeHus
TPUTOHOMETPHYECK 3HAHHIA Ha
ue (hopMyIbL. IIPAKTHKE
DopMmyiIbl
TIPUBEACHUS
48. | OcHoBHBIE Ypok
TPUTOHOMETPHUECK (dbopMuUpOBaHUS
ue (hopMyIbL. HOBBIX 3HAHUI
Cymma U pa3HOCTb
cunycoB. Cymma u
pa3HOCTh
KOCHHYCOB
49. | TIpeoOpazoBaHue Ypoxk moBTOpEHUS,
TPUTOHOMETPHUECK CUCTeMAaTH3aIH 1
WX BBIPOKCHHI 00001IeHNA
3HAaHUH,
3aKperuIeHUs
YMEHUHN
50. | YpaBHeHHE CcOSX = Ypok
a dbopmMupoBaHHs
HOBBIX 3HaHUI
51. | YpaBHeHHe sinx = Ypok
a dbopMupoBaHHs
HOBBIX 3HaHUI
52. | YpaBHeHuetgx = a, Ypok
ctgx=a dbopMuUpOBaHHS
HOBBIX 3HaAHUI
53. | Pemenue Ypox moBTOpEeHUS,
TPUTOHOMETPHUUECK CUCTeMAaTHU3allu 1
WX ypaBHCHHM 000011eHNS
3HAHMH,
3aKpeTICHUS
yMEHUMI
54. | KontponbHas Ypok xoHTpoisisa u | TemaTuueckuii
pabora mo Teme: NPOBEPKU 3HAHUH | KOHTPOJIb:
bopMyIbI U YMEHUI KOHTPOJIbHAS
TPUTOHOMETPUHU pabora.
IHocnenoBare1bHOCTH
U Mporpeccun
55. | IlocnenoBarenbHOC Ypox
TH, CIIOCOOBI (dhopMupoBaHUs
3a/laHus HOBBIX 3HAHUI
MOCIIeI0BATEIHLHOC
Teli. MOHOTOHHBIE
MOCIIeI0BaTEILHOC
TH.
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56. | Apudmernueckas 1 Ypok npuMeHeHus
U TeoMeTpuyecKas 3HaHUHU Ha
MIPOTPECCHH. IPAKTHKE
57. | beckoneuHo 1 Ypox
yObIBaro1ias dbopmupoBanus
reoMeTpuvecKas HOBBIX 3HAHUI
MIPOTPECCHSI.
Cymma
OECKOHEYHO
yObIBaOIICH
reOMETPUYECKON
MIPOTPECCHH.
58. | ®opmyna CI0KHBIX 1 Ypok
IIPOLICHTOB. (dopMupoBaHUs
HOBBIX 3HAHUU
59. | Ucnonws3oBanue 1 Ypox npuMeHeHHs
IIPOrPECCUN IS 3HaHUHU Ha
pelIeHus TIPaKTUKE
peabHBIX 3a/1a4
MPHUKIIATHOTO
XapaxkTepa
60. | Urorosas 1 Ypok xoHTpoisisa u | TemaTuueckuii
KOHTPOJIbHAS MPOBEPKH 3HAHUH | KOHTPOJIb:
pabora. U YMECHHI KOHTPOJIbHAS
pabora.
IloBTOpEHUE, 2
00001IeHME,
cUCTeMaTH3al U
3HAHMH
61. | [ToBTOpeHwue: 1 Ypox moBTOpEHHS,
MHOKECTBa, CUCTeMaTHU3aliuu U
dbyHKINH, 000011eHNS
apupMeTHIECKUN 3HAHU,
KOpEHb. 3aKpeTICHUS
YMEHHI
62. | [ToBTOpeHwue: 1 Ypox MoBTOpEHHS,
TPUTOHOMETPHSI, CUCTeMaTH3aluH U
MIPOTPECCHUH. 00001IeHUS
3HAHWH,
3aKpeTICHUS
yMEHUM
11 kaacc/ 2roa odoyvenns (102 yacos)
Crenennb c 12
PAUMOHAIBHBIM
noka3zareJiem.
IMoka3zarenbHas
(pynkuus.
ITokazaTenbHbIE
YPaBHEHHS U
HepaBeHCTBAa
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63. | Crenenp C 1 Ypoxk
panroHaIbHBIM dbopmupoBanus
II0Ka3aTeJIeM. HOBBIX 3HAaHUMI

64. | CBoiicTBa CTENCHH. 1 Ypok

dbopmupoBanus
HOBBIX 3HAHUU

65. | [IpeoOpazoBanue 2 Ypox npuMeHeHHs
BBIpAXKEHUM, 3HaHUHU Ha
CoJIepKaIInX IPaKTHUKE
panroHaIbHbIC
CTETICHH.

66. | [ToxazaTenpHas 1 Ypoxk
GyHKIMS, eé (dopMupoBaHUs
CBOMCTBA U rpaduk HOBBIX 3HaHUI

67. | Iloka3arenbpHBIC 1 Ypox
YpaBHEHUS (dopMupoBaHUs

HOBBIX 3HAHUU

68. | [lokazaTenpHBIC 1 Ypox nmpuMeHeHHs

YpaBHEHUSA 3HAHUI Ha
MIPAKTHKE

69. | [lokazaTenpHBIC 1 Ypoxk

HEpPaBEHCTBA dbopMupoBaHUs
HOBBIX 3HAHUU

70. | IToka3arenbHbIE 1 VYpox npuMeHeHHs

HEpaBEHCTBA 3HaAHUU Ha
IPAKTHKE

71. | Pemenue 2 VYpox moBTOpEeHUS,
MOKa3aTeIbHbIX CUCTeMaTHU3aluu 1
ypaBHEHUH, 00001IeHNA
HEPaBEHCTB. 3HAHUMH,

3aKpeTICHUS
YMEHHI

72. | KonTpoabpHas 1 Ypox koHTpossi | | TemMarnueckuid
pabora 1o Teme: IPOBEPKU 3HAHUM | KOHTPOJIb:
[TokazarenbHas U YyMEHUI KOHTPOJIbHAS
GbyHKIHS. pabora.

Jlorapumuueckas 12

GyHkus.

Jlorapudpmuueckne

YPaBHeHHUA u

HepaBeHCTBa

73. | Jlorapu¢m uucna. 1 Ypok

dopmupoBaHus
HOBBIX 3HAHUU

74. | CoiicTBa 1 Ypok

norapu¢pmoB dbopmupoBaHus
HOBBIX 3HAHUU

75. | decartuunsie u 1 Ypok
HaTypaJbHbIE dbopmupoBaHus
sorapumsl HOBBIX 3HAaHUM

76. | [IpeobpazoBanue 2 Ypok npuMeHeHus
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BBIpAXKEHUH, 3HaHUHU Ha
CoJIeprKalIuX IIPAKTHKE
Jorapupmsl
77. | Jlorapupmuueckas Ypok
bynkuus, eé dbopmupoBanus
CBO¥CTBA ¥ rpaduk HOBBIX 3HaHUI
78. | Jlorapupmuyeckue Ypok
ypaBHEHUS dbopmupoBanus
HOBBIX 3HAHUU
79. | Jlorapupmuaeckue Ypok npuMeHeHus
YpaBHEHUSA 3HaHUHU Ha
IPAKTHKE
80. | Jlorapupmuueckue Ypok
HEpPaBEHCTBA (dbopMupoBaHUs
HOBBIX 3HAHUU
81. | Jlorapupmudeckue VYpox npruMeHeHus
HEPABEHCTBA 3HAHHUM Ha
MIPaKTUKE
82. | Pemennue Ypok noBTOpEHuU,
Jorapu(pMUIECKUX CUCTeMAaTHU3allu 1
YpaBHEHUH, 0000mIeHUs
HEPABEHCTB. 3HAHH,
3aKperIeHUs
YMEHHI
83. | KonTpoapHas VYpox koHTpossi u | Temarnueckuid
paboTta 1o Teme: NPOBEPKU 3HAHUM | KOHTPOJIb:
Jlorapudpmuueckas Y YMEHUI KOHTPOJIbHAS
byHKIHSA pabora.
Tpuronomerpuuyeckue
GyHkuun " HX
rpagpuku.
Tpuronomerpuuyeckue
HepaBeHCTBa
84. | Tpuronomerpuiec Ypok
Kasg QyHKIusS y = dbopMuUpOBaHHS
COS X, e€ cBOMCTBa HOBBIX 3HAHUH
u rpaduk
85. | Tpuronometpuuec Ypok npuMeHeHus
Kasg QyHKIuA y = 3HAHUH Ha
COS X, €€ CBOMCTBa TIPAKTHKE
u rpaduk
86. | Tpuronomerpuuec Ypok
Kasg QyHKIUS y = dopmupoBaHus
sin X, eé cBoiicTBa HOBBIX 3HAHMI
u rpaduk
87. | TpuronomeTpuuec Ypok npuMeHeHus
Kasg QyHKIUS Yy = 3HAHUH Ha
sin X, e€ cBoiicTBa MIPAKTHUKE
u rpaduk
88. | Tpuronomerpuuec Ypok
Kasg QyHKIUS Yy = ¢dbopmMHupoBaHuUs
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tg X, e€ cBoiicTBa U HOBBIX 3HAHUU
rpapux

89. | Tpuronomerpuuec 1 Ypok npuMeHeHus

Kasg QyHKIUS Yy = 3HAHUU Ha

tg X, e€ cBolicTBa N IIPaKTUKE

rpadux

90. | IlpumepsI penieHus 2 Ypoxk moBTOpeHus,

MPOCTEHIITNX CHCTEMaTH3aIH U

TPUTOHOMETPUUECK 000011eHus

X HEPABEHCTB 3HaHUH,
3aKpeIuIeHUs
yMEHUHN

91. | KonTposbHas 1 Ypox koHTposs M | Temarnueckuii

pabota mo Teme: NPOBEPKH 3HAHWN | KOHTPOJIb!
TPUTOHOMETPUYECK U YMEHUU KOHTPOJIbHAS
ne QyHKIU pabora.

IIpousBoanas. 24

IIpumenenne

NPOM3BOHOI.

92. | HenpepsiBHBIE 1 Ypok
¢bysakun. Meroa dbopMupoBaHUs
WHTEPBAJIOB JIJIs HOBBIX 3HAHUH
peteHus
HEPaBEHCTB.

93. | IIpousBogHas 1 Ypok
byHKINH. dbopMupoBaHHs

HOBBIX 3HaHUI

94. | IIpousBogHas 1 Ypok
CTENIEHHOM dbopMupoBaHHs
GyHKIMN HOBBIX 3HAaHUM

95. | IIpousBogHas 1 Ypox npuMeHEeHHs
CTENEHHOH 3HaAHUU Ha
byHKIMN MIPAKTHKE

96. | IIpousBoaHbIC 1 Ypok
HEKOTOPBIX (dopmupoBaHus
3JIEMEHTaPHbIX HOBBIX 3HAaHUM
byHKIMI

97. | Ilpou3BoaHbIC 1 Ypox npuMeHEHHS
HEKOTOPBIX 3HaHUHI Ha
3JIEMEHTaPHbIX IPaKTUKE
GbyHKIMI

98. | IlpousBoaHas 1 Ypok
CYMMBI u dopmupoBaHus
MIPOU3BEICHUS HOBBIX 3HAaHUM
¢GyHKIMH.

99. | IlpousBoaHas 1 Ypok npuMeHeHus
CYMMBI u 3HaHUHN Ha
MIPOU3BEICHUS IPaKTUKe
byHKIMH.

100. | IIpousBoaHas 1 Ypok
YaCTHOTO dbopmupoBaHus
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¢GyHKIMH.

HOBBIX 3HAaHUN

101. | IIpousBoHas Ypok npuMeHeHus
YaCTHOI'O 3HaHUHU Ha
¢byHKIMH. IIPAKTHKE

102. | IIpousBoaHas Ypok
CIIOKHOM dbopmupoBanus
GbyHKITIT HOBBIX 3HAaHUH

103. | IIpousBoaHas Ypox npuMeHeHHs
CJIOKHOM 3HaHUHU Ha
GbyHKITIT IIPAKTHKE

104. | T'eomeTpuyeckuit Ypok
CMBICII (dopMupoBaHUs
MPOU3BOJHOM HOBBIX 3HAHUU

105. | IIpomexyrouHas Ypox koHTposa n | [Ipomexyroun
aTTeCTalus: NPOBEPKH 3HAHUHM | as aTTecTanus:
KOHTPOJIbHAS TI0 U YMEHUU KOHTPOJIbHAS
UTOTaM paboTta
TIOJTYTO TSI

106. | ®usnueckuit Ypox
CMBICII dbopMupoBaHUS
MPOU3BOJTHOMN HOBBIX 3HAHUU

107. | ®dusnueckwmii Ypox nprMeHeHus
CMBICII 3HaHUU Ha
MPOU3BOTHOM MPAKTUKE

108. | Ilpumenenue Ypok
MPOM3BOJTHON K dbopMupoBaHHs
HCCIIEIOBAaHUIO HOBBIX 3HAHUI
byHKINNA Ha
MOHOTOHHOCTb.

109. | Ilpumenenue Ypox npuMeHEeHHs
MPOU3BOJHON K 3HAHUN Ha
HCCIIEIOBAaHUIO MPAKTHKE
byHKIMHA Ha
MOHOTOHHOCTb.

110. | Ilpumenenue Ypok
MPOU3BOJHON K dbopMupoBaHus
HCCIIEIOBAHUIO Ha HOBBIX 3HAHUI
KCTPEMYMBI.

111. | IlpumeHeHue Ypox npuMeHEHHS
MPOU3BOJHON K 3HAHUH Ha
HCCIIEIOBAHUIO Ha MPAKTHKE
9KCTPEMYMBI.

112. | Haxoxnaenue Ypox
HauOoJIBIIETO | dopmupoBaHus
HauMEHBIIETO HOBBIX 3HAaHUM
3Ha4YeHUs
GbyHKITII Ha
OTpE3KE.

113. | Haxoxnenue Ypox npuMeHeHus
HauOoOJIbIIET0 U 3HaHUHN Ha
HaMEHBIIETO IPaKTUKE
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3HAYECHUS
GbyHKITII Ha
OTpE3Ke.

114. | I[Ipumenenue Ypoxk nosropeHus,
IIPOU3BOIHOM CHCTEMaTH3aIH U
JUISL  HaXO>KJICHUS 000011eHus
HAUJIy4IIErO 3HaHHUI,
pereHus B 3aKpeIICHUS
NIPUKIaAHBIX yMEHUHI
3a/a4ax, TSt
OTpe/eNICHUs
CKOPOCTH
npotrecca,
3aJIaHHOTO
dbopmynoit  umm
rpadukoM

115. | KonTponbHas Ypoxk koHTposs u | Temarnueckuit
pabora mo Teme: MIPOBEPKH 3HAHUN | KOHTPOJIb:
[IpousBogHasi. " YMEHUHN KOHTPOJIbHAS
[Ipumenenue paborTa.
MTPOU3BOTHOM.

HHuTrerpan U ero

NpUMeHeHHs

116. | IlepBooOpa3Has Ypok

dbopmMupoBaHHs
HOBBIX 3HaHUI

117. | IlpaBuna Ypok
HaX0XJACHUS dbopMupoBaHUs
MepBOOOPa3HBIX. HOBBIX 3HAHUI
Tabmuia
MIepBOOOPA3HBIX.

118. | UnTerpann, Ypok
reOMETPUYECKUIA dbopMupoBaHus
u buzmIecKui HOBBIX 3HAHUU
CMBICTT
WHTErpasa.

119. | Beruncnenue Ypok
HEOTpeeNIEHHBIX (hopmupoBaHus
WHTETPaJoB HOBBIX 3HAHUI

120. | Beruncnenue Ypok
OTIpe/IeIEHHBIX (hopmupoBaHus
UHTETPaJOB IO HOBBIX 3HAaHUM
dopmyne
Hsrorona-

JleitOHuma.

121. | Beruucnenue Ypok npuMeHeHus
OTIPEJEIIEHHBIX 3HAHUH Ha
UHTETPaJOB IO IPaKTUKe
bopmyne
Herorona-

JleitOnuma.
122. | Beruncnenue Ypox
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iouaaen C dopmupoBanus
IIOMOILBIO HOBBIX 3HaHUI
WHTETPAJIOB

123. | Boruncnenue 1 Ypok npuMeHeHus
mionaaen c 3HaHUHU Ha
MTOMOIIIBIO IPaKTHUKE
WHTETPAJIOB

124. | KonTposbHas 1 Ypoxk koHTposs u | Temarnueckuit
pabora mo TeMe: NPOBEPKH 3HAHHN | KOHTPOJIb:
IlepBooOpasnas u U YMECHUU KOHTPOJIbHAS
UHTErpal pabora.

Cucrembl ypaBHeHHUIA. 12

125. | Cucremsbl 2 Ypok npuMeHeHus
JINHENHBIX 3HAHHUM Ha
YpaBHEHUU. TIPAKTHKE

126. | Pemenue 2 Ypok npuMeHeHus
TIPUKJIIATHBIX 3HAHUU Ha
3aja4 ¢ MPaKTHKE
MTOMOTIIBIO
CHCTEMBI
JINHEMHBIX
YPaBHEHUM.

127. | Cucremsl 1 1 Ypox
COBOKYITHOCTH dbopMupoBaHHs
LeJIBIX, HOBBIX 3HAaHUM
palMOHAIBHBIX,

UppaOHAJIBHBIX
YpaBHEHUH U
HEPaBEHCTB.

128. | Cucremsl u 1 Ypox npuMeHEeHHs
COBOKYITHOCTH 3HaHUHI Ha
LEJIBIX, IIPAaKTUKE
palnMOHAIBHBIX,

UppanOHAIBHBIX
YpaBHEHUH U
HEPaBEHCTB.

129. | Cucremsl u 1 Ypok
COBOKYITHOCTH (dopmupoBaHus
MI0Ka3aTeNbHbIX, HOBBIX 3HAaHUM
jorapu(pMuU4ecKu
X YPaBHEHUU U
HEPaBEHCTB.

130. | Cucremsl u 1 Ypok npuMeHeHus
COBOKYITHOCTH 3HaHUHN Ha
MOKa3aTeNbHbIX, IPaKTUKe
sorapupMUIecKu
X YPaBHEHUU U
HEPaBEHCTB.

131. | Ucnonb3oBanue 2 Ypox npuMeHeHus
rpaduKoB 3HaHUHN Ha
GbyHKUMR A7 IPaKTUKE
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peuenus
YpPaBHEHUH U

CHCTEM.

132 | Ilpumenenue 2 Ypok npuMeHeHus
YpaBHEHUH, 3HaHUHU Ha
cHCTEM u MIPAKTHKE
HEPaBEHCTB K
pereHuo
MaTeMaTHIECKUX
3amad M 3a/1a4 u3
Pa3IUYHBIX
obrnacTell HayKu U
peaTbHOM KU3HU

HartypanbHble u 1esble 6

qucJaa

134. | HarypanbsHbie 2 Ypok npuMeHeHus
LIEJIbIE YMCTIA B 3HaHHUI Ha
3agadax u3 TIPaKTUKE
peaTbHOM KU3HH.

135. | IIpocteie 1 Ypok npuMeHeHus
COCTaBHBIE YHCIIA. 3HaHUU Ha

MIPaKTUKE

136. | IIpu3Haku 2 Ypok npuMeHeHus
JNEIUMOCTH 3HAaHUHU Ha
LEJIbIX YUCell PAKTHKE

137. | KonTposabHas 1 VYpox koHTposst u | Temarnueckuid
pabora mo Teme: NPOBEPKU 3HAHUM | KOHTPOJIb:
CUCTEMBI U YyMEHUI KOHTPOJIbHAS
ypaBHEHUH, pabora.
HaTypallbHble U
1esble YKcha.

IloBTOpEHUE, 18

00001IeHME,

cUCcTeMaTH3alUsA

3HAHMH

138. | IloBTOpEHUE: 1 Ypok
CTETEHb c MOBTOPEHHUS,
paloHaIbHBIM CUCTeMaTHU3aIuu
MOKa3aTeseM. u 00001eHus

3HAHWH,
3aKpeTICHUS
yMEHUHI

139. | IloBTOpeEHue: 1 VYpok
MoKasarejabHas MOBTOPEHHUS,
GbyHKIHS. CUCTeMaTHU3aIuu

u  o0oOmeHus
3HAHMH,
3aKpeTICHUS
yMEHUHI

140. | TloBTOpeEHue: 2 Ypok
MoKa3aTeabHbIe HOBTOPEHUS,
ypaBHEHUS u CUCTeMaTHU3aIu1
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HEPaBCHCTBA. U 00o0meHus
3HAHMH,
3aKpeIuIeHUs
yMEHUHI

141. | [loBTOpEHME: Ypok

Jlorapudmmdaecka MOBTOPEHHUS,

s QyHKIHSA. CHCTEMaTH3alun
u  0000mmeHus
3HAHHH,
3aKpeIUICHUs
yMEHUHI

142. | TloBTOpEHue: Ypok
norapu(pMUIeCKu MIOBTOPEHUS,

€ YpaBHEHHUS W CHCTEMaTH3aIuN

HEPaBEHCTBA. u 00001IeHUs
3HAHHH,
3aKperuIeHUs
yYMEHUHN

143. | TloBTOpEHuE: Ypok

TPUTOHOMETPHUYEC MTOBTOPEHUS,

ke QYHKOUU W CHCTEeMaTH3aIuN

UX rpaduKu. u  o0oOuieHus
3HAHUH,
3aKpeIUICHUs
YMEHHI

144. | TloBTOpEHue: Ypok

TPUTOHOMETPHUEC MOBTOPEHHUS,

KM€ HEpaBEHCTBA. CUCTeMaTHU3alu1
u  o0oOmeHus
3HAHHH,
3aKpeTICHUS
YMEHHI

145. | IloBTOpEHUE: Ypok

MIPOU3BOIHAS. MOBTOPEHHUS,
cUCTeMaTHU3aIuu
u 000011EeH
3HAHMH,
3aKpeTICHUS
yMEHUM

146. | IloBTOpEHUE: Ypok

MIPUMEHEHHE MOBTOPEHHUS,

MIPOU3BO/IHOM. cucTeMaTH3aluu
u  o0oOmeHus
3HAHMH,
3aKpeIuIeHUs
yMEHUHI

147. | UroroBas Ypok koHTpons | Temarnueckuiiko

KOHTPOJIbHAS U POBEPKH | HTPOJIb:

pabota 3HaHUH U | KOHTPOJIbHAS
YMEHHH pabora.

148. | TloBTOpeHue: Ypok
UHTETpal U €ro HOBTOPEHUS,
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IIPUMEHEHHE.

CUCTCMAaTHU3allun
51 00001IEeHNs
3HAHMH,

3aKpEeIICHUS
yMEHUHI
149. | TloBTOpenue: 2 Ypok
CUCTEMBbI HOBTOPEHMUS,
YpaBHEHUH, CHCTEMATHU3alNHN
HaTypajdbHbIE H u 00001IeHus
LEJIbIC YMCIIA. 3HAHHH,
3aKpEeIICHUS
yMEHUHI
Monyns «I'eomerpus»
Ne Paznen/rnaBa | Kon-Bo Tun 3ansaTHA Bun u popmer | Kanennapubie/paktu
KOHTPOJIS YECKUE CPOKHU
/ TeMa 4acoB MIPOBEACHUS
y4aeOHOTO
peaMera

10 knacc/ 1rox odyuenus (68 yacoB)

BBenenue B
CTepPeOMeTPHIO

10

1.

OCHOBHBIC
MOHSATHS
CTEPEOMETPHUH:
TOYKa, MpsMasd,
IUIOCKOCTb,
MIPOCTPAHCTBO.

Ypok
dbopMupoBaHHs
HOBBIX 3HAHUU

IIpaBuna
n300pakeHUs Ha
pHUCYHKaX:
Hn300pakeHUs
MJIOCKOCTEH,
napayuieNbHbIX
MIPSIMBIX
(oTpe3koB),
CepeIHBI
OTpe3Ka.

Ypox
dhopmupoBaHuUs
HOBBIX 3HAHUU

ITonsaTus:
IEePECEKAOIINECS
MJIOCKOCTH,
MEPECEKAOIINECS
npsimMas u
MIOCKOCTb.

Ypok
(dhopMupoBaHUs
HOBBIX 3HAHUH
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4, 3HAKOMCTBO c 1 Ypox
MHOTOT'paHHUKaM dbopmupoBanus
U, wuz00pakeHue HOBBIX 3HAaHUM
MHOTOT'PaHHUKOB
Ha PHUCYHKaxX, Ha
MIPOEKITMOHHBIX
yepTeKax.

o. Hauanbnabie 1 Ypok
CBEIeHUS O KyOe dbopmupoBaHus
U TUpaMHIe, HX HOBBIX 3HAHUI
pa3BEPTKU u
MOJIEIN.

6. Ceuenus 1 Ypox
MHOTOTPaHHUKOB. dbopmupoBaHus

HOBBIX 3HAHUU

1. [TonsTue 00 1 Ypox
AKCHOMAaTH4YECKO (dopMupoBaHUs
M TIOCTPOCHUH HOBBIX 3HAHUI
CTepPEOMETPHUH:
aKCHOMBI
CTePEOMETPHH.

8. [TonsTue 00 1 Ypox
AKCHOMAaTHYECKO MIPUMEHCHUS
M MOCTPOEHUHU 3HaAHUU Ha
CTepEeOMETPUH: IPAKTHKE
aKCHOMBI
CTEpEOMETPUH.

9. Hexkortopsie 1 Ypok
CIIEICTBUS u3 dbopMupoBaHUs
aKCHOM. HOBBIX 3HAHUI

10. | Hekortopsie 1 Ypok
CIIEICTBUS u3 PUMEHEHUS
aKCHOM. 3HAHUM Ha

PAKTHKE

IIpsimble U MJIOCKOCTH 12

B IPOCTPaHCTBe.

ITapanyeabHOCTH

NPSIMbIX U MJIOCKOCTEN

11. | IlapannenbHbIe 1 Ypok
MpsIMbIE B dbopMupoBaHus
MIPOCTPAHCTBE HOBBIX 3HAHUI

12. | IlapamienbHOCTb 1 Ypok
TPeX MPSMBIX dbopMupoBaHus

HOBBIX 3HAHUU

13. | [MapamienbHOCTB 1 Ypok
MPSIMOA u dbopMupoBaHus
IJIOCKOCTH HOBBIX 3HAHUI

14. | CkpemuBaromue- 1 Ypok
csl IpsiMbIe dbopMupoBaHus

HOBBIX 3HAHUU

15. | VYrawl Cc 1 Ypox
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COHAIIPaBJIEHHBIM (hopmupoBaHU
U CTOPOHAMHU HOBBIX 3HAHUI
16. | Yron MEXY 1 Ypox
MPSMBIMH B (hopmupoBaHUs
MPOCTPAHCTBE HOBBIX 3HAHUU
17. | IlapannenbHble 1 Ypok
IJI0OCKOCTH dbopmupoBaHus
HOBBIX 3HAHUU
18. | CgoiictBa 1 Ypok
napajuieIbHbIX dbopmupoBaHus
IIJIOCKOCTEMN HOBBIX 3HAHUU
19. | Terpasmp. Ky0. 1 Ypox
[Tapamnenenunen. (dbopMupoBaHUs
HOBBIX 3HAHUU
20. | Terpasap. Kyo. 1 Ypox
[Tapamnenenunen. IIPUMEHEHUS
3HAHHUM Ha
MIPAKTHUKE
21. | 3amaum Ha 1 Ypox
IIOCTPOCHHE dbopMupoBaHUS
CEYEHUI HOBBIX 3HAHUU
22. | KoHTponbHas 1 Ypok koHTposs u | Temarnueckuit
pabora mo Teme: MIPOBEPKU 3HAHUH | KOHTPOJIb:
[TapannensHOCTH Y YMEHUI KOHTPOJIbHAS
MIPSIMBIX " pabora.
IIJIOCKOCTEMN
IlepneHIUKYISIPHOCTH 12
NPSIMbIX U IJIOCKOCTEM
23. | llepnenaukynspH 1 Ypok
ple  TpsAMble B dbopMupoBaHUs
MIPOCTPAHCTBE HOBBIX 3HAHUI
24. | IlepneHaMKYIApH 1 Ypok
ple  TpsAMble B PUMEHEHUS
MIPOCTPAHCTBE 3HAHUM Ha
IPAKTHKE
25. | IlapannenbHbIe 1 Ypok
MpsIMBIE, (hopmupoBaHus
MePIEeHIUKYIISAPH HOBBIX 3HAHUI
b€ K TJIOCKOCTHU
26. | IlapamnenbHbIC 1 Ypok
MpsIMBIE, MPUMEHEHUS
NepHEeHIUKYIISPH 3HAHUH Ha
bI€ K TUNIOCKOCTH MIPaKTUKE
27. | IlpusHak 1 Ypok
NepHEeHIUKYIISPH (hopmupoBaHUs
OCTU TMpsAMON U HOBBIX 3HAHUH
IIJIOCKOCTH
28. | IlpusHak 1 Ypok
MepHEHIUKYISIPH MPUMEHECHUS
OCTH MpAMOU U 3HaHUU Ha
IIJIOCKOCTH MPAKTHKE
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29. | Teopema 1 Ypoxk
ONpsAMOii, (dhopMupoBaHHS
NepIeHANKYISPH HOBBIX 3HAaHUM
OH K IIJIOCKOCTH
30. | Teopema 0 1 Ypok
MIPSIMOH, [IPUMEHEHHUS
NepIeHANKYISPH 3HAaHUH Ha
01 K IIJIOCKOCTH IIPaKTUKE
31. | Paccrosame  or 1 Ypox
TOYKH 10 dbopmupoBaHus
IJIOCKOCTH HOBBIX 3HaHUI
32. | Paccrossame  or 1 Ypox
TOYKHU 70 PUMEHEHHS
IJIOCKOCTHU 3HaHUHU Ha
IPaKTHUKE
33.. | Paccrossame  or 1 Ypok
psIMOM bi (6] (dbopMupoBaHUs
IJIOCKOCTHU HOBBIX 3HAaHUHI
34. | Paccrossaue ot 1 Ypok
psAIMOM 110 IIPUMEHEHHUS
IIOCKOCTHU 3HaHUU Ha
MIPAKTHKE
Yrabl Mexay 10
NPSIMBbIMH U
IUIOCKOCTSIMU
35.. | Yron MEXTY 1 Ypok
pSIMOH " dbopMupoBaHHs
MJIOCKOCTBIO HOBBIX 3HAHUI
36. | Yron MEXTY 1 Ypok
PSIMOA u MPUMEHEHUS
IJIOCKOCTBIO 3HAHUM Ha
PAKTHKE
37. | JIByrpaHHBIi 1 Ypok
yroJu dbopMupoBaHUs
HOBBIX 3HaAHUI
38. | AByrpannblit 1 Ypok
yroJu MPUMEHEHUS
3HaHUU Ha
PAKTHKE
39. | JluHeiHbI yromn 1 Ypok
JIBYTPAHHOTO (hopmupoBaHus
yria HOBBIX 3HAHUI
40. | Ilpusnak 1 Ypok
NepIeHIUKYISpH (hopmupoBaHus
oCTH IBYX HOBBIX 3HAHUI
IIJIOCKOCTEMN
41. | IlpusHak 1 Ypok
NepIEeHIUKYISPH IPUMEHEHHS
oCTH IBYX 3HAHUH Ha
TJIOCKOCTEH IPaKTUKE
42. | Teopema o Tpex 1 Ypok
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NEepIEeHANKYISpa dopmupoBanus
X HOBBIX 3HAHUU
43. | Teopema o Tpex 1 Ypoxk
NEepIEeHANKYISpa PUMCHCHHUS
X 3HaHUI Ha
IPAKTHKE
44. | KonrpoispHas 1 Ypoxk xkonTpons u | Tematnueckuit
pabora mo TeMe: IIPOBEPKU 3HAHUM | KOHTPOJIb:
[TepnienaukynspH Y YMEHHUI KOHTpPOJIbHAS
OCTb HpPSIMBIX U pabora.
IIJIOCKOCTEN
MHororpaHHUKH 10
45. | Ilonstue 1 Ypok
MHOTOTPpaHHUKA dbopmupoBaHus
HOBBIX 3HAHUU
46. | Ilpuszma 1 Ypok
(dbopMupoBaHUs
HOBBIX 3HAHUU
47. | Ilpuzma 1 Ypox
MIPUMEHCHUS
3HAHHUI Ha
MIPaKTUKE
48.. | Ilupamuna. 1 Ypok
[IpaBunbHas dbopMupoBaHHs
nupamuaa HOBBIX 3HAHUI
49. | [lupamuna. 1 Ypok
[IpaBunbHas PUMEHEHUS
nupamuaa 3HAHUHI Ha
IPAKTHKE
50. | Yceuennas 1 Ypok
nupamuaa dbopMupoBaHUs
HOBBIX 3HaAHUI
51. | Cummerpus B 1 Ypok
MIPOCTPAHCTBE dbopMupoBaHUs
HOBBIX 3HaHUI
52. | Ilonstue 1 Ypok
MIPaBUIIHLHOTO dbopMupoBaHus
MHOTOTpaHHUKA HOBBIX 3HAHUI
53. | DnemeHTHI 1 Ypok
CUMMETPUHU MPUMEHEHUS
MIPaBUJIbHBIX 3HAHUH Ha
MHOTOTPaHHUKOB MPAKTHKE
54. | KonrtponbHas 1 Ypok koHTposs u | Temarnuecknit
pabota mo Teme: NPOBEPKU 3HAHUI | KOHTPOJIb:
MHororpaHHUKH U yMEHUI KOHTPOJIbHAS
pabora.
O0bémbI 8
MHOTOTPAHHHKOB
55. | [lonstue 00 1 Ypok
o0BEMe. dbopmupoBaHus
HOBBIX 3HAHUU
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56. | O0bEM Ypoxk

MU PAMH/IBI (hopmupoBaHUs
HOBBIX 3HaHUM

57. | O6bem Ypoxk

T PAMHIBI PUMCHCHHUS
3HaHUI Ha
MIPAKTHKE

58. | O06Bem Ypok

TeTpasapa dbopmupoBanus
HOBBIX 3HaHUMN

59. | O6béM  kyOa u Ypok
napajuiesenuIe a (dopMupoBaHUs
. HOBBIX 3HaHUMN

60. | O6béM KkyOa u Ypoxk
napajuiesienunesa PUMCHCHHUS

3HaHHUI Ha
MIPAKTHKE

61. | O0OBEM TPHU3MBI Ypok
dbopMupoBaHUs
HOBBIX 3HAHUM

62. | O0OBEM TPHU3MBI Ypok
MIPUMEHCHUS
3HAHUI Ha
IIPAKTHKE

IToBTOpEHUE: cevyeHus,

PACCTOSTHMSA U YIJIbI

63. | [loBTOpeHue: Ypok
[Toctpoenne MMOBTOPEHHS,
CeueHn! B CHUCTEMAaTHU3aIN
MHOTOTpaHHUKE. u 00001eHus

3HAHHH,
3aKpeTICHUS
YMEHHI

64. | IloBTopenue. Ypok
Boruncnenue MOBTOPEHHUS,
PaCCTOSIHUIA: cUCTeMaTHU3aIuu
MEXIY IBYMS u 00001EeHns
TOYKAMH, oT 3HAHUH,

TOYKH hi(§) 3aKpeTICHUS
MPSIMOiA, OT TOYKHU YMEHHH

0  TJIOCKOCTH;

MEXIY

CKPEIMBAIOIIUMHU

Csl IPSIMBIMH.

65. | IloBTOpenue. Ypok
Brruncnenue MOBTOPEHHUS,
yTJIOB: MEXIy CUCTeMaTHU3aIuu
CKpEIUBAIOIINMU u 00001eHus
cs MPSIMBIMU, 3HAHHH,

MEXIy TpSIMON U 3aKpeTICHUS
IJIOCKOCTBIO, yMEHUHI
JIBYTPAHHBIX
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yTJIOB, YIJIOB
MEXTY
IJIOCKOCTSIMU
11 knacc/ 2ron odyuenus (34 yaca)
Tesa Bpamenus 12
66.. | IlonsTtue 1 Ypok
LHWIHHJIpA. dopmupoBaHus
Ceuenus HOBBIX 3HAHUU
WIAHIPA
67. | Ilmomanp 1 Ypok
ITIOBEPXHOCTH (dopMupoBaHUs
WIAHIPA HOBBIX 3HAHUI
68. | IlonsiTme KoOHyca. 1 Ypok
Ceuenust KoHyca (dopMupoBaHUs
HOBBIX 3HAHUU
69. | Ilmomanp 1 Ypok
ITIOBEPXHOCTH (dopMupoBaHUs
KOHYyCa HOBBIX 3HAHUU
70. | YceueHHbIl 1 Ypok
KOHYC bopMupoBaHUs
HOBBIX 3HAHUU
71. | Chepa wu map. 1 Ypox
Ceuenns mapa. dbopMupoBaHUs
HOBBIX 3HaHUI
72. | KacarenpHas 1 Ypok
TIJIOCKOCTh K dbopMupoBaHHs
chepe HOBBIX 3HAHUI
73. | IInomans cheps 1 Ypok
dbopMupoBaHHs
HOBBIX 3HaAHUI
74. KomMOunamus ten 2 Ypok
BpallleHUS u PUMEHEHUS
MHOTOTPaHHUKOB. 3HaHWUH Ha
PAKTHKE
75. | MHOTOTrpaHHUK, 1 Ypok
OTIMICaHHBII MPUMEHEHUS
OKOJIO cdepsr; 3HAHMI Ha
chepa, MIPaKTUKE
BIIMCaHHAs B
MHOTOTPaHHUK
Wi B Telo
BpAIICHHUS.
76. | KonrponbHas 1 Ypok xoHTpoJisA U | Tematnuecknii
pabota mo Teme: IPOBEPKHU 3HAHUM | KOHTPOJIb!
TeJa BpalleHus U yMEHUI KOHTPOJIbHAS
pabora.
O0BbéMmBbI T 5
77. | [lonstne oOGbema. 1 Ypok
OcHoBHbIE (hopMupoBaHUs
CBOMCTBA HOBBIX 3HAHUH

00BEMOB Tel.
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78. | O0beM 1 Ypok
LHWIMHJpA. dopmupoBanus
O0BEM KOHYCa HOBBIX 3HAHUI

79. | O0béM mapa u 1 Ypok
cepsl. dbopmupoBaHus

HOBBIX 3HAHUU

80. | IlogoGuble Tena B 1 Ypoxk
MIPOCTPAHCTBE. IPUMEHEHHS
CooTHotieHust 3HaHUH Ha
MEXIY IPaKTHUKE
TUTOIIA SIMH
MMOBEPXHOCTE,
00bEMaMu
MOJJOOHBIX TEJI.

81. | KonrtpomnbHas 1 Ypoxk koHTposs u | TemaTtndeckuit
pabora: 00BEMBI IIPOBEPKU 3HAHUI | KOHTPOJIb:
Tell Y YMEHUI KOHTPOJIbHAS

pabora.

BexTopsi u| 10

KOOPAMHATHI B

MPOCTPAHCTBE

82. | BekTop Ha 1 Ypok
IUIOCKOCTH W B MIPUMEHCHUS
MPOCTPAHCTBE. 3HaHUW HA

PAKTHKE

83. | Cnoxenue u 1 Ypok
BBIYMTAHUE PUMEHEHUS
BEKTOPOB. 3HaHUW HA
YMHOXEHUE MPAKTUKE
BEKTOpa HA YHUCIIO

84. | KomruianapHsie 1 Ypok
BEKTOPBIL PUMEHEHUS
[IpaBuio 3HAaHMUI Ha
napajuiesienuneaa PAKTHKE

85. | Paznoxenue 1 Ypok
BEKTOpa IO TpeM MPUMEHEHUS
HEKOMIJIaHAPHBI 3HaHWUN Ha
M BEKTOpam PAKTHKE

86. | [IpsmoyronpHas 1 Ypok
cucTema dbopMupoBaHus
KOOpJIUHAT B HOBBIX 3HAHUI
MIPOCTPAHCTBE.

Koopaunnatst
BEKTOPA

87. | Ilpocreiimue 1 VYpok
3a/1a4uu B dbopMupoBaHus
KOOpAMHATaXx. HOBBIX 3HAHUI

88. | Yron MEXKTY 1 Ypok
BEKTOPaMHU dbopMupoBaHus

HOBBIX 3HAHUU

89. | Cxansphoe 1 Ypok

128




IIPOU3BEICHUE dopmupoBanus
BEKTOPOB HOBBIX 3HAHUU
90. | Beruncnenue 1 Ypok
yTJIOB MEXIY IPUMEHEHHS
NPAMBIMU U 3HaHUM Ha
IJIOCKOCTSIMU IPaKTHUKE
91. | KoopmunarHo- 1 Ypok
BEKTOPHBIA METOA IPUMEHEHHS
pu pelLIeHnn 3HaHUM Ha
rE€OMETPUUECKUX IPaKTHUKE
3a/1a4
IToBTOpEHME, 7
o0o0menne u
CHUCTeMaTH3 AU
3HAHMH
92. | IloBTOpeHwue: 1 Ypok
OCHOBHbIE MIOBTOPEHUS,
¢burypsl, (akrsl, cUCTEMaTH3aluu
TEOpEeMBl  Kypca u 00001IeHUS
IUTAHUMETPHUH. 3HAHH,
3aKperICHUS
yYMEHUHN
93. | IloBTOpeHwme: 2 Ypox
3a/1aun MOBTOPEHHUS,
IUIAHUMETPUU U CUCTeMaTHU3aIuu
METOIBI ux 1 000011eHNS
peleHus 3HAHUU,
3aKpeIUICHUs
YMEHHI
94. | IloBTOpCHHE: 2 Ypok
OCHOBHBIE MOBTOPEHHUS,
¢durypsl, (axThI, CHUCTEMaTH3aIuu
TEOpEeMBbl  Kypca 1 00001ICHHS
CTepEeOMETPUH. 3HAHUMH,
3aKpeTICHUS
yMEHUMI
95. | IloBTOpCHHE: 2 Ypok
3a/1auu MOBTOPEHHUS,
CTepEeOMETpUU U CUCTeMaTHU3aIuu
METOIbI ux 1 0000111eHNS
peleHus 3HAHU,
3aKpeIuIeHUs
yMEHUHI
Moty «BeposTHOCTb U CTATUCTHKA)
Ne Paznien / rnaBa Kon-Bo | Tun3anstus | Bungu ¢popmer | Kanennapusie/paktu
KOHTPOJIS 4EeCKHE CPOKHU
/ Tema 4acoB IIPOBECHUS
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y4eOHOTO

peaMeTa
10 xknacc/ 1rox odyuenusn (34 yaca)

IIpeacraBiieHne JaHHBIX 4

U onucaTelbHas

CTATHCTHKA

1. [IpencraBnenue 1 Ypok
JTAHHBIX C MOMOIIBIO dopmupoBan
TaOJIHII U AUArPaAMM. ust HOBBIX

3HaAHUU

2. Cpennee 1 Ypok
apudmernyeckoe, dbopmupoBaH
Me/naHa, ust HOBBIX

3HAHUU

3. HauGomsimee 1 Ypok
HaNMEHbIIIEEe dbopmupoBaH
3HAYCHUs, pa3Max. ust HOBBIX

3HAHUU

4. Hucnepcus, 1 Ypox
CTaHJApTHOE dbopmupoBan
OTKJIOHEHHUE ust HOBBIX
YUCJIOBBIX HAOOPOB 3HAHMI

Cay4aiiHble ONBITHI H 3

ciyyaiiHble cOObITHS,

OMBITHI C

PABHOBO3MOKHBIMH

3JIeMeHTAPHBIMU

HCXO0AaMU

5. Crnyuaiinpie 1 Ypok
9KCIIEPUMEHTHI dbopmupoBan
(OTIBITHI) u ust HOBBIX
Cly4alHbIe 3HAHUU
COOBITHSL.

DneMeHTapHbIe
COOBITUS (MCXOJIBI).

6. BepostHOCTB 1 Ypok
CIIy4aifHOTO MPUMEHEHUS
COOBITHSL. 3HAHUH Ha

MPAKTHKE

7. BepostHocTn 1 Ypok
COOBITUH B OMBITaX € MPUMEHEHUS
PaBHOBO3MOKHBIMH 3HAHUH Ha
AIIEMEHTaPHBIMU MPAKTHKE
COOBITHSIMH.

Onepanun Hax 3

COOBITHUSIMH, CJIOKEHHE

BEPOATHOCTEH

8. Onepanun Haj 1 Ypok
COOBITUSIMHU: dopmupoBax
nepeceueHue, usi HOBBIX
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oObeTMHeHne 3HAHMIA
COOBITHH,

MIPOTUBOTIOJIOKHBIE

COOBITHSL.

9. Huarpammsl Ditnepa. Ypok
dopmyna ClOXKeHUs dbopmMupoBaH
BEPOSITHOCTEN nst HOBBIX

3HAHMI

10. | Awmarpammsl Diinepa. Ypox
dopmysia CIOKEHUS MIPUMEHEHHUS
BEPOSATHOCTEMN 3HaHUU Ha

MIPAKTHKE

Yci0BHas BEPOATHOCTD,

JAepeBo CJAY4ailHOr O

OnbITa, (hopMYyJIa MOJTHOM

BEPOSITHOCTH U

HE3aBHCHMOCTDh COOBITHI

11. | YcnoBuas Ypok
BEPOSITHOCT. dbopmMupoBaH
YMHOXKEHNE WS HOBBIX
BEPOSITHOCTEM. 3HAHMUI

12. | JepeBo ciry4aifHOTO Ypok
JKCIIEpUMEHTA. dbopmupoBan

Ul HOBBIX
3HAHUI

13. | ®opmyna  moNHOU Ypok
BEPOSTHOCTH. dbopmMupoBaH

usi HOBBIX
3HAHUI

14. | ®opmyna  TOITHOM Ypok
BEPOSITHOCTH. MPUMEHEHUS

3HAHUI Ha
PAKTHKE

15. | He3aBucumsie Ypok

COOBITUSA dbopmMupoBaH
us HOBBIX
3HaAHUU

16. | He3aBucumsbie Ypok
cOOBITHS MPUMEHEHUS

3HaAHUU Ha
PAKTHKE

DJIeMeHThbI

KOMOHMHATOPUKH

17. | KombunaropHoe Ypok
MIPaBUIIO dbopmupoBan
YMHOKEHHUSL. ust HOBBIX

3HAHUU

18. | IlepecranoBKM u Ypok
¢baxTopuai. dbopmupoBax

ust HOBBIX
3HAHUM
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19. | Yucno coueraHwuii. Ypok
dbopmupoBan
ust HOBBIX
3HaHUU

20. | TpeyroapHHUK Ypok

[Tackans. ®opmyna dbopmMupoBaH
6unoma Hrrotona usi HOBBIX
3HaHUU

Cepuu

1ocJe/10BaTeIbHbIX

UCTIBITAHUI

21. | bunapHbIid Ypok

CITy4aiiHbIN OIIBIT dbopmupoBaH
(ucnpiTaHme), ycmex us HOBBIX
W HeyAaya. 3HAHUU
22. | He3zaBucumpslie Ypox
HCIIBITAaHUS. ¢dbopmupoBan
ust HOBBIX
3HaAHUU

23. | Cepust HE3aBUCHMBIX Ypok

HCTIBITAaHUU JI0 dbopmMupoBaH
MIepBOro ycrexa. ust HOBBIX
Cepust HE3aBUCHUMBIX 3SHAHHHA
WCIIBITAHUN

bepnynnu.

Cuayyaiinble BeJIMYUHBI U

pacnpeaeieHHs

24. | CnyuaiiHas Ypox

BEJIMYMHA. dbopmMupoBaH
us HOBBIX
3HAHUI

25. | Pacnipenenenue Ypok

BEPOSITHOCTEH. dbopmupoBan
JHuarpamma us HOBBIX
pacnpeesieHusl. 3HaHUU

26. | Pacnipenenenue Ypok

BEPOSITHOCTEH. MPUMEHEHUS
JHuarpamma 3HAHUH Ha
pacnpeneneHusl. PAKTHKE
27. | Cymma u Ypok
MIPOU3BEICHUE dbopmupoBan
CITydaiHbIX ust HOBBIX
BEJIUYHUH. 3HAaHUU
28. | Cymma u Ypok
IIPOU3BECHUE MPUMEHEHUS
CIIy4aiHBIX 3HaHUU Ha
BEITUYHH. MPAKTHKE

29. | Ilpumepsl Ypok
pacmpeneneHuid, B MPUMEHEHUS
TOM qyucIie 3HAHUH Ha
T€OMETPUYECKOE U MPAKTHKE
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| GuHOMMaTBEHOE.
O0o0menne n 5)
CHUCTeMATH3AIUs 3HAHUI
30. | IloBTOpenue. 1 Ypoxk
OnucarenpHas OBTOPEHMUS,
CTaTHCTHKA. cHCTEeMaTH3aIl
CrnyyaiiHble  OIIBITBHI uu u
u BEPOSITHOCTH 000011eHUs
CIy4alHbIX 3HaHHUI,
COOBITHH. 3aKpeIICHUS
yMEHUHI
31. | IloBTOpenwue. 2 Ypox
Onepanun Haj MOBTOPEHMUS,
COOBITHUSIMH. cucTeMaTH3aIl
uu u
0000111eHUs
3HAHHH,
3aKpeTICHUS
yYMEHUHI
32. | IloBTOpenwue. 2 Ypoxk
OIIEMEHTHI MIOBTOPEHMS,
KOMOMHATOPHUKH, cHUCTeEMAaTu3all
CepUU HE3aBHUCHMBIX uu u
UCHBITAaHUHN. 0000111eHNA
3HAHWH,
3aKpeIIeHUs
YMEHHI
11 knacc/ 2rox odyuenusn (34 yaca)
IloBTOpEHUE, 4
00001IeHNe U
cUcTeMaTH3anus 3HAHUH
26. | Cny4aifHbIe OTIBITHI 1 Ypok
u BEPOSITHOCTH MOBTOPEHMUS,
CITydaiHbIX cucTemMarusaig
COOBITHIA. uu u
0000111eHNSA
3HAHMH,
3aKpeTICHUS
YMEHUMI
27. | Cepun 1 Ypok
HE3aBHCHMBIX MOBTOPEHHUS,
WCTIBITAHU. cUcTeMaTusaig
uu u
0000meHus
3HAHMH,
3aKpeTIeHUS
yMEHUHI
28. | Cnyuaiinble 2 Ypok
BETTUYHHBI u MOBTOPEHMUS,
pacnpeneneHus cUcCTeMaTH3aIlg
uu u
000011eHus
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3HAHMH,

3aKpeIICHUS
yMEHUHI

MaremaTtuveckoe

OKM/IaHUe CJIYyYailHOM

BeJIMYMHBI

27. | Ilpumepsr Ypok
MIPUMEHEHUS dbopmupoBan
MaTeMaTH4eCKOro usi HOBBIX
OXKUJTaHUS 3HAaHUI
(cTpaxoBaHue,

JIOTEPES).

28. | Maremarnueckoe Ypox
0XHJIaHUE CYMMBI dbopmupoBaH
CITyJaitHBIX ust HOBBIX
BEJINYVH. 3HAHUI
MaremaTuueckoe Ypok
0XHJIaHUE CYMMBI MIPUMEHEHUS
CIy4alHbIX 3HAaHHUI Ha
BEJINYHH. MIPaKTHKE

29. | Maremarnueckoe Ypox
0’KHJIaHHE dbopmupoBan
reOMETPUYECKOT0 us HOBBIX
u OMHOMHAIILHOTO 3HaHUHU
pacnpeneneHui

JAucnepcust u

CTaHJAapTHOE

OTKJIOHEHHUE CJIyYalHOMI

BeJIHYHHBI

30. | ducnepcus u Ypok
CTaHJIapTHOE dbopmupoBan
OTKJIOHEHHE. us HOBBIX

3HAHUI
Hucnepcus u Ypox
CTaHJapTHOE PUMEHEHUS
OTKJIOHEHHUE. 3HAHUH Ha

PAKTHKE

31. | Iucnepcun Ypok
reOMETPUYECKOro dbopmupoBan
1 OMHOMUAIBHOTO us HOBBIX
pacnpeeneHusl. 3HAHUH
Hucnepcun Ypok
FE€OMETPUYECKOTO MPUMEHEHUS
1 OMHOMUATBHOTO 3HAHUH Ha
pacnpeneseHusl. MIPaKTUKE

3aKkoH 00/1bIINMX YHCEJI

32. | 3akoH OOJBIINX Ypox
quced. dbopmupoBax

ust HOBBIX
3HAHUM

33. | BeibopounsIit Ypok
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METO/T PUMCHCHHUS

HCCIIEIOBAHU . 3HAaHHUI Ha
MIPAKTHKE

HenpepbiBHBIE

cjay4yaiiHble BeJTMYUHbI

(pacnpenejieHus) 2

34. | Ilpumepsr 1 Ypok
HEMPEPBIBHBIX dbopmMupoBaH
CITyJaitHBIX ust HOBBIX
BennuuH. OyHKIUA 3HaHUU
IJIOTHOCTHU
pacnpeneseHusl.

35. | PaBHOMepHOE 1 Ypox
pacmpeneneHue  H ¢dbopmupoBan
€ro CBOMCTBA. us HOBBIX

3HAHHUI

HopmanbHnoe 2

pacnpeaeieHus

36. | Bamaum, 1 Ypok
MIPUBOJISIINE K dbopmMupoBaH
HOPMAJIBHOMY ust HOBBIX
pacupeeNeHuIo. 3HAHMUI

37. OyHKIUA 1 Ypox
TJIOTHOCTH " dbopmMupoBaH
CBOMCTBA us HOBBIX
HOPMAJIBHOTO 3HaAHUU
pacnpeeseHusl.

IloBTOpEHUE, 15

00001IeHNe U

cUcTeMaTH3anus 3HAHUH

38. | IloBTOpEHue: 2 Ypok
Mpe/ICTaBJICHHE MOBTOPEHHUS,
JTAHHBIX c cucTemMarusarg
MOMOIIBI0  TaOIHIL uu u
U TUarpaMmm 0000111eHNA

3HAHMH,
3aKperICHUS
yYMEHUM
IToBTOpEHME: 1 Ypox
omnucarenbHas MOBTOPEHHUS,
CTaTHCTUKA cucTemMarusarg
uu u
0060011eHUs
3HAHMH,
3aKpeTIeHUS
yMEHUHI

39. | IloBTOpenue: 2 Ypok
OTIBITHI c MOBTOPEHHUS,
PaBHOBO3MOKHBIM cucTeMarusaig
U DIIEMEHTapHBIMHU uu u
COOBITHSIMU 000011eHUs
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3HAHMH,

3aKpeIICHUS
yMEHUHI

40. | IloBTOpeHwue: Ypok
BBIYHCIICHUE MOBTOPECHHUS,
BEPOSATHOCTEMN cucTemMaTusalg
COOBITHIA uu u
MIPUMEHEHUEM 0000111eHNA
bopmy. 3HaHUH,

3aKpEeTICHUS

yYMEHUHI
IToBTOpEHME: Ypok
BBIYHCIICHUE MOBTOPCHHUS,
BEPOSATHOCTEMN cucTemMaTusalg
COOBITHI 17041 u
MIPUMEHEHHUEM 000011IeHNA
rpapuIecKux 3HaHMUI,
METO/IOB 3aKpeIUIeHUs
(koopuHaTHAS YMEHHI
TpsiMasi, IEPEBO).
[ToBTOpEHME:! Ypox
BBIYHCIICHUE MOBTOPEHHUS,
BEPOSATHOCTEMN cucTemMaTusalg
coObITHI uu u
MIPUMEHECHHUEM 0000111eHNSA
rpapuIecKux 3HAHWH,
METO/IOB 3aKpeIIeHUs

YMEHHI
( imarpamma
Diinepa)

41. | IloBTOpeHwme: Ypok
cllydaiiHbIe MOBTOPEHHUS,
BEJTUYHMHBI cucTemMarusarg
pacnpeeneHus uu u

0000111eHNA
3HAHMH,
3aKperICHUS
YMEHUHI

42. | IloBTOpeHwue: Ypok
MaTeMaTH4ecKoe MOBTOPEHHUS,
OKUJJaHHE cucTemMarusarg
CIIy4aiHOM 15051 u
BETTUYHMHBI 0000m1eHus

3HAHMH,
3aKpeTIeHUS
yMEHUHI
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IIpunoxenue 3 k padoueii nporpamMmme

JIMCT BHECEHUMSI UBMEHEHUI

Ne TekcT u3meHeHus [Tporoko:n 3aceganus kadeapsl
/1
No [ara
2023 — 2024 y4eOHbIli TO1
1.
2.
2024 — 2025 y4eOHbIl TO1
1.
2.
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