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1. MOACHUTEJIbBHASA 3AITUCKA

[Ipumepnass pabouast mporpamMma o ydeOHOMy mpenmeTy «MaremaTtuka» 0a30BOTO
ypoBHs i oOywatomuxcs 10 —11 kmaccoB paspaborana Ha ocHoBe DenepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CpeaHero odmiero oOpa3oBaHus, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TPeOOBaHWH, MPEAbIBISIEMbIX K MaTeMaTH4YeCKOMY OOpa3oBaHHIO, U
TpaguIMid pOCCUiicKoro oOpa3oBanus. Peamm3anusi mporpamMMbl 00eCIICUMBACT OBJIAJCHHE
KIIFIOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOpPa3BUTHUA U HEIIPCPLIBHOTO
o0pa3oBaHusi, IEIOCTHOCTh OOLIEKYIBTYPHOTO, JIMYHOCTHOTO M TO3HABATEIBHOTO Pa3BUTHA
JTUYHOCTH 00YyJarOIUXCsl.

B paGoueit mnporpamme yuTeHsl wuaen U mnojoxkeHus «KoHmenmmuu —pa3BUTHS
MaTemaTHueckoro obpazoBaHusi B Poccuiickoit @enepanun». B cooTBeTcTBUM ¢ Ha3BaHUEM
KOHIICIIITUHU, MAaTEMaTHYECKOC 06pa301aaﬂne JAOJDKHO, B YaCTHOCTHU, MNPECAOCTABIIATH KaXKIOMY
00y4JaroIemMycsi BO3MOXKHOCTh JOCTIDKEHHSI YPOBHSI MaTeMaTHYECKUX 3HAHUN, HEOOXOIUMOTO
JUTSl JaJIbHEHWIIeH yCrenrHoi u3Hu B oOmectBe. VIMeHHO Ha pellleHrue 2TOW 3a/auu HallelieHa
npuUMepHas pabodast mporpaMma 6a3oBOTO YpOBHSI.

B osnoxy umudpoBoit Tpancpopmanuu Bcex chep UEIOBEYECKOW AESITeTbHOCTU
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe3 0a30BOM MaTeMaTHYECKOU
IIOATOTOBKH. VYike B IMIKOJIE MaTeMaTHKa CIIYXKHUT OIIOPHBIM MMPEAMCETOM JJIA U3YUYCHUSA CMEXKHBIX
JUCIHUIIIIMH, 4 B XU3HH IIOCJIC IIKOJIbI peaHBHOﬁ HGO6XOJII/IMOCTI)IO CTAaHOBUTCA HCHIPCPBIBHOC
obOpa3zoBaHue, 9TO TpeOyeT MOTHOIICHHONW 0a30BOM 00meo0pa3oBaTeILHON MOATOTOBKU, B TOM
yluclie YU MaTreMaTH4yeckoil. DTo O0OYCIOBIEHO TeM, 4YTO B HAlld JHU pacTéT 4YHUCIO
CHEIHabHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHEM MaTeMaTUKu: U B cdepe
SKOHOMMKH, U B OM3HECE, U B TEXHOJOTUYECKHX OONACTAX, U JaKe B T'yMaHUTApHBIX cepax.
Takum o06pazoM, Kpyr oOyuaromuxcs, A KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAUYUMBIM
MPEeIMETOM, CYIIECTBEHHO pacIIUpseTCsl.

[IpakTnyeckasi MOJE3HOCTh MAaTEMAaTUKKU OOYCIIOBJIEHA TeM, YTO €€ MPEeIMETOM SBISIOTCS
(dbyHIaMeHTaJIbHbIE CTPYKTYpPBI HAIllET0 MHUpA: MPOCTPAHCTBEHHbIE (POPMBI U KOJUUYECTBEHHBIC
OTHOIICHUSI OT MPOCTEUIINX, YCBAaHMBAa€MbIX B HEMOCPEACTBEHHOM OIMbBITE, A0 JOCTATOYHO
CIIOXHBIX, HEOOXOAUMBIX JJISl PAa3BUTHUS HAYYHBIX U TEXHOJOTMYECKUX HJeH. be3 KOHKpEeTHbIX
MaTeMaTHYeCKUX 3HAHUN 3aTPYyAHEHO MMOHUMAaHHE MPUHIHUIIOB YCTPOWCTBA M HCHOJIB30BaHUS
COBPEMEHHOM TEXHHKH, BOCIPHUSATHE M HMHTEpIpEeTalus pa3HooOpa3HONl COLUaIbHOM,
HKOHOMMYECKOM, monuTHueckoi nHpopmanuu, ManodhdekTuBHa MOBCEIHEBHAS MPAKTUYECKas
JesTeNbHOCTh. KaXXIoMy dYenoBeKy B CBOEH JKHM3HM MPUXOJIUTCS BBIMOJHATH JIOCTATOYHO
CIIOXKHBIE PACUYEThl U COCTABJISTH HECIIOXKHBIE AITOPUTMBI, HAXOAUTh HYKHbIE (DOPMYNBI H
MPUMEHSTH UX, BIAJETh MPAKTUYECKUMH MPUEMAMH T€OMETPUUECKUX U3MEPEHU U TOCTPOCHUH,
YUTaTh HMH(OPMALIMIO, TPEICTaBICHHYIO B BUIY TaONuWIll, AMarpaMMm U TpaduKoB, KUTHb B
YCIOBUSX HEOMPEEIEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4aiiHbIX COOBITHIA.

OnHOBpeMEHHO ¢ pacmHpeHueM cdep MNPUMEHEHHsT MaTeMaTUKH B COBPEMEHHOM
oOmrecTBe BCE 0oJiee BaXKHBIM CTAHOBUTCSI MATEMATUYECKUI CTUITb MBILIUICHUS, TIPO SIBIISIOIIANCS
B OTIPEIEIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoiiecce n3yueHus MaTeMaTHKU B apceHal MpUuEMOB
Y METOJIOB MBIIIICHHUSI YeTIOBEKa €CTECTBEHHBIM 00pa3oM BKIIFOUYAIOTCS WHAYKIUS U JCTYKIIHS,
0000IIeHNe W KOHKpETU3allus, aHalu3 M CHHTE3, KilaccuPUKAIMs U CHCTeMaTH3allus,
abctparupoBanre u aHajorus. OOBEKTHI MaTeMaTHYECKHX YMO3aKIIOYCHUH, MpaBHlIa UX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHYECKUX MOCTPOCHHM, CIIOCOOCTBYIOT BBHIPAOOTKE
yMeHust (OpPMYIHUpPOBaTh, OOOCHOBBIBATh U JIOKA3bIBaTh CYXACHUS, TEM CaMbIM Pa3BHBAIOT
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JIOTMYECKOE MBIIUIeHHe. Benymas poib NpHHAIISKAT MaTeMaTHke B (opMHUpOBaHUH
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIICHUS M BOCIIUTAaHUH YMEHHUH NeCTBOBATH IO 3aJJaHHBIM
JITOPUTMaM, COBEPIIEHCTBOBATh M3BECTHHIE M KOHCTPYHMPOBATh HOBHIC. B mporecce pemeHus
3aJad — OCHOBHOW y4eOHOW JeATeNbHOCTH Ha YypOKaxX MaTeMaTHKH — pPa3BUBAIOTCA
TBOpYECKAas U MPUKJIAJHAS CTOPOHBI MBIIIJICHUSI.

OOyuenue wmaremaruke Ja€T BO3MOXKHOCTb Ppa3BUBaTh y y4yallUXCid TOYHYIO,
panroHaNbHYI0 U WH(GOPMATUBHYIO PeYb, YMEHUE OTOMPATh HanOOJIee TOIXOISIINE S3bIKOBHIC,
CHMBOJIMYECKHE, TpadUuecKue CpelcTBa Ui BBIPAXKECHHUS CYXKICHHH W HAIJATHOTO WX
HPEACTaBICHHUS.

Heo0xoMMbIM KOMIIOHEHTOM O0IIeH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHHH SIBIISIETCS
oOr1ee 3HAKOMCTBO C METOJAMH TIO3HAHUS JIEHCTBUTEIBHOCTH, TPEJICTABICHUE O MPEaMETe U
METOJIe MaTeMaTHKH, €ro OTJIMYHS OT METOJOB €CTECTBEHHBIX M TyMaHUTAPHBIX HAyK, 00
0COOEHHOCTSIX MPUMEHEHHSI MAaTEeMAaTHKH JIJIsl pelIeHUs] HayYHBIX W MPUKIAJHBIX 3a/1a4. Takum
o0pa3oM, MaTeMaTHIecKoe 0Opa3oBaHHe BHOCHT CBOM BKJIaJA B ()OPMUPOBaHUE OOIIEH KyIbTyphl
JeIoBeKa.

W3yuenne MareMaTWKd  CHOCOOCTBYET  OCTETHYECKOMY BOCIHTAaHUIO  4eJIOBEKa,
MOHMMAHUIO KpacoThl W  W3ANIECTBA MaTEMaTHUECKHX  PACCyXJCHWUH, BOCIPHUATHIO
reOMETPUIECKUX (HOPM, YCBOCHUIO HJIEH CHMMETPHH.

HopmaTuBHbIe, KOHIENTYaJIbHbIe U MHbIE OCHOBBI JIJIs1 pa3padoTku padoyel MporpamMmMbl
yueOHOro npeamMera, Kypca:

®enepanpubiii 3ak0H PO ot 29.12.2012 Ne 273-®3 «O06 o6pazoBanuu B Poccuiickoit
denepanun» (C IBMEHEHUSIMU U JIOTIOJTHCHHUSIMH ) ;

[Tpuka3z Muno6pazoanus P® ot 17.05.2012 Ne 413 «O06 yrBepxaeHuu (heaepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTAaHAApPTa CPEAHEro oOmiero oOpasoBaHus» (C
W3MEHEHUSIMU U JIOTIOJIHEHUSIMU );

[Ipukaz MunnpocBenienus Poccum ot 23.11.2022 Ne 1014 «OO0 yTBepKICHHUH
(benepanbHOl 00pa30BaTENbHOM MPOrpaMMbI CPEHEr0 00IIero 00pa3oBaHUY;

[IpumepHass ocHOBHast oOpaszoBaTelbHasl MporpaMma CpeaHero oOIIero oO0pa3oBaHMUS,
onobpeHHo pemenneM DenepaqbHOTO yueOHO-METOAUYECKOr0 OOBEAMHEHUS MO OO0IeMy
obOpazoBanuto (mpotokoa oT 28 utons 2016 1. Ne 2/16-3);

[Ipukaz MunnpocBemenuss P® ot 11 nmekabps 2020 roma Ne 712 «O BHeceHHH
W3MEHEHHII B HEKOTOpble (QenepalbHble TOCYJapCTBEHHBIE 00pa3oBaTeibHbIC CTaHAAPTHI
o01m1ero o6pa3oBaHus IO BOMPOCAM BOCHUTAHUS 00y4aOIIUXCSI»;

[Ipukaz MunnpocsemeHussP® ot 15.03.2021 Ne 115 «O6 yrBepxknenun Ilopsanka
OpraHM3allii W  OCYUIECTBJICHHUA  OOpa3oBaTeNbHOM  JESATENBHOCTM 1O  OCHOBHBIM
o0mreo0pa3oBaTenbHbIM MIPOrpaMMaM — 00pa3oBaTeNbHBIM MpoTrpaMMaM HaudaidbHOrO OOILero,
OCHOBHOTO OOIIETo U cpemHero oomero oopaszoBanus (pexd. ot 07.10.2022);

IlocTanoBnenune I'maBHOroO rocynapcTBEHHOro caHuTapHOro Bpada oT 28.09.20 Ne 28
«O6 yrBepxxnenun canutapHbix npasuil CII 2.4.3648-20 «CaHUTapHO-3MHIEMHOIOTUYECKHE
TpeOOBaHUs K OpraHu3allid BOCHUTAHMUS M OOydYeHHUs, OTAbIXa U O3JOPOBIEHUS IeTeld U
MOJIOJIEKHNY;

ITpuka3 Munnpocsemenuss P® ot 06.09.2022 rona Ne804 «OO6 yTBep»A€HUH MEpeyuHs
cpencTB OoOydeHUS M BOCHHTAHHUSA, COOTBETCTBYIOLIUX COBPEMEHHBIM YCIOBHSIM OOYy4YEeHUS,
HEOOXOMMBIX TMPU OCHAIICHUH OO0IIe00pa30BaTEeIbHBIX OpraHU3aluid B IENSAX pealu3aluu
MEpPONPUATUH  TOCYHapCTBEHHOM  mporpammbl  Poccuiickoit  ®Depepanum  «Pa3Burue
oOpa3oBaHUs», HANPABIEHHBIX HAa COACWCTBHE CO3/IaHUIO (Co3daHue) B cyObekTax Poccuiickoii
Qdenepaniii  HOBBIX (JOTIOTHUTEIBHBIX) MECT B 0O0IIE00pa30BATENbHBIX OpraHU3aIUsIX,
MOJEpHUBAIMI0 HHPPACTPYKTYphl 0OIIEro 0o0pa3oBaHUs, IIKOJBHBIX CHCTEM O0O0pa30OBaHUS,
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KpuTepueB ero (QopmupoBaHus M TpeOOBaHUH K (YHKIHMOHAIHHOMY OCHAIICHUIO
0011e00pa30BaTENbHBIX OPraHU3alHi, a TAKXKe OTPeIe]IEHUH HOPMAaTHBA CTOMMOCTH OCHAIIIEHUS
OJTHOTO MecTa 00Y4arOIIerocs: yKka3aHHBIMU CPEACTBAMHU OOYUEHHS U BOCTIMTAHH;

KoHnueriust  pa3BuTHs MaremaTudeckoro ooOpasoBanusi B Poccuiickoit denepanuu
(yrBepxkaena 24.12.2013 r. pacnopskenuem IlpaButenbcra Poceniickoit deneparun Ne 2506-
p);

[Ipumepnass pabouass mporpamMmma cpeaHero oéOmero oOpasoBanusi «MareMaTHKa»
(6a30BBIH YpOBEHB)OI00OpEHa pelIeHneM (eIepalbHOTO YIeOHO-METOUIECKOTO 00heIMHEHUS
o obmemyoOpa3oBannio MHCTUTYyTa CTpaTeTUu pa3BUTHs 00pa30BaHMS, POCCUHCKOHN aKaJeMHUH
oOpa3zoBanusi, mpotokoi 7/22 ot 29.09.2022r.;

YcraB YHHUBEPCUTETA, JJOKAIBHBIE aKThl Y HUBEPCUTETA.

[Iporpamma HacTosIero ydeOHOTO TMpeaMera pa3paboTaHa Ha OCHOBE NPUMEpPHON
pabouell mporpaMMbl cpeiHero ooimiero oOpasoBaHus Mo ydyeOHOMY mpeamery «MaremaTuka»
(6a30BBIN  ypoBEHb) U1 OOpa30BaTENIbHBIX  YUPEXKJEHUM, pEAIM3YIOUIMX OCHOBHBIE
00pasoBareabHbIE MPOTPAMMBI CPETHETO 00111eT0 00pa30BaHMSL.

[Iporpamma  HacTosimero y4eOHOrO TpeAMETa  pealu3yercs TpH  TTOMOIIH/C
WCIIOJIB30BAaHUEM CIIENYIONIUX YIEOHO-METOANUECKUX Pa3padoTOK (KOMILIEKCOB):

1. Mamemamuxa. Aneebpa u Hauwana mamemamuveckoeo avanuza. 10-11 xnaccol:
yueb.0n100weoopazosam. opeanuzayull. 6azoewviii u yeayonenuwvii yposuu / [I11. A. Anumos, IO.
M. Konsieun, M. B. Trauesa u op.]. - 3-e uzo. — M.: Ilpoceewenue, 2019.

2. Mamemamuxa. 'eomempus. 10-11 knaccol: yueb. 01 00weodpas. opeanuzayuil:
oazoswiil u yenyonennviti yposuu / [J1. C. Amanacsn, B. @. Bymysos, C. b. Kaoomyes u op] -21-e
u30. — M.: Ilpoceewenue, 2019 (MI'Y-wxkone).

O01mas xapakTepucTHKAa Y4eOHOIr0 npeamera

Heaun wm 3amayd U3y4YeHUsS [TpuoputeTHbIMH 1eNIMU 00ydeHUs mareMmatuke B 10—

y4eOHoro npeamera, Kypca 11 xnaccax Ha 6a30BOM YPOBHE SIBIISIIOTCSA:

e (opmupoBaHue LEHTPATIbHBIX MaTeMaTHYECKUX
NOHATHM (YUCIIO, BEJIMYMHA, TeoMeTpuueckas Qurypa,
nepeMeHHasl, BEPOSITHOCTb, byHKIIHA),
obecreynBaronnx MIPEEeMCTBEHHOCTh u
MEPCIEeKTUBHOCT, ~ MaTeMaTH4eCKOro  oOpa3oBaHUs
00yJaronuxcs;

® [IOJBEACHUE yYaIIMXCS Ha JOCTYMHOM JUIsl HUX YPOBHE
K  OCO3HAaHMIO  B3aUMOCBS3M  MaTeMaTUKU U
OKPY)KAIOIIET0 MHpa, MOHUMAHUE MAaTEeMAaTUKH Kak
4yacTu 00IIel KyabTyphl YEIIOBEUECTBA;

® pa3BHUTHE HHTEIJICKTyalbHBIX u TBOPUYECKUX

CIIOCOOHOCTEM yqaluiuxcs, IO03HABaTCILHOM
AKTUBHOCTH, HCCICA0BATCIbCKUX YMeHHﬁ,
KPUTHYHOCTH MBIIUJICHUS, HWHTCPECA K HIYYCHHUIO
MAaTEMAaTHUKU,

e (opMupoBaHue (YHKIHMOHAIBHOM MaTeMaTHYECKOM
IPaMOTHOCTU: YMEHMS paclo3HaBaThb MaTEeMaTHYECKUE
aCIeKThl B pealibHbIX JKU3HEHHBIX CUTYAlMsIX U TpH
U3yYEHUH JPYruX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEH M 3aKOHOMEPHOCTEH, (hOpMyIHpOBaTh UX
Ha S3bIKE MaTeMaTUKU U CO3/1aBaTh MaTeMaTH4ecKue
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MOJIENIM, TMPUMEHATh OCBOEHHBIA MaTEMATHYECKUN

anmapar s pelIeHHUs IPAKTUKO-OPUEHTHPOBAHHBIX

3a/1a4, MHTEPIPETHUPOBaTh M OLIEHHWBATH IOJIYYCHHBIE
pe3yJIbTaThI.

OcCHOBHbBIE JIMHUU COJEpXaHUS Kypca MaTeMaTHUKUd B
10—11kmaccax: «Ywucma ©  BBIYHCICHHA», «AnTeOpay
(«Anredpanyeckue BBIPAKEHUSY, «YpaBHEHUS U
HepaBeHCTBa»), «Hauama  MareMaTH4ecKoro  aHaiau3ay,
«'eomerpus» («'eomerpuueckre (UTYpel U HX CBOWCTBaY,
«3MepeHne reoMeTpuyeckux BEIUYUH»), «BeposTHOCTh U
CTaTHCTHKa». JlaHHBIE JIMHUM pa3BUBAIOTCS NapaUIEIbHO,
Ka)KJasi B COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJHAKO HE
HE3aBHCUMO OJIHA OT JpYyroil, a B TECHOM KOHTaKTe€ U
B3auMojeicTBuu. Kpome »3TOro, ux oOBEOUHSET JOTUYECKas
COCTaBIIAIOLIAs, TPAJUMIUOHHO TMpHUCYIIas MareMaTHKe W
MIPOHU3BIBAOIIAS BCE MaTeMaTH4eCKHe KYpCHI U
conepskarenbHble TUHUHA. ChopMynupoBanHoe B DeiepaibHOM
roCy/IlapCTBEHHOM 0Opa30BaTebHOM CTaHAApTE CPEIHEro
obmero oOpa3oBaHus TpeOOBaHWE «BIAJACHHE METOJAAMH
JIOKAa3aTeNbCTB, AITOPUTMAMH  peIIeHHs 3ajJad; yMEHHe
dbopMynupoBaTh  OmpeleNeHusi, AaKCHOMbI U  TEOPEMBI,
IPUMEHATh MX, MPOBOJWUTH JOKAa3aTEIbHBIE PACCYXKICHHUS B
X0l peuieHus 3aJady» OTHOCUTCS KO BCEM KypcaM, a
dbopMUpOBaHNE JOTUYECKMX YMEHUU pacHpenesiseTcs 1Mo BceM
rojaMm oOy4eHusl Ha YPOBHE CPEIHETo 001Iero 00pa3oBaHusl.

Kypc «Anrebpa u Hauajga MareMaTUYeCKOTO aHAIU3a»
ABIIIETCS OJHUM U3 HaumOojee 3HAYMMBIX B MPOrpaMme
CTaplied IIKOJIbI, TIOCKOJIbKY, € OJHOM CTOpPOHBI, OH
obecrieunBaeT MHCTPYMEHTAIbHYIO 0a3y HJs M3yueHHUs BCexX
€CTECTBEHHO-HAayYHbIX KypCOB, a C JpYrod CTOPOHBI,
(hopMHpyeT JOTruYecKoe U aOCTPAKTHOE MBIIUICHHUE YYaIllUuXCs
HA  YpOBHE, HEOOXOJAMMOM I  OCBOCHHS  KypCOB
uH(GOPMATUKH, OOLIECTBO3HAHMS, HCTOPUH, CIIOBECHOCTU. B
pamKax JAHHOTO Kypca y4aiuecs OBJIAJICBAIOT
YHUBEPCAIbHBIM  SI3BIKOM COBPEMEHHOM HAayKd, KOTOpas
(hopMynupyeT CBOM JIOCTIXKEHUSI B MaTeMaTHUeCKOil opme.

Kypc anrebpsl M Hayan MaTeMaTHYECKOro aHaiu3a
3aKJIaJpIBA€T OCHOBY JUIsl YCHEIIHOIO OBJIAJICHHS 3aKOHAMH
($u3MKH, XUMHUH, OUOJIOTHH, TOHUMaHHs OCHOBHBIX TEHJEHIUI
9KOHOMMKH u OOIIECTBEHHON  KH3HH, MIO3BOJISIET
OPHUEHTUPOBATHCS B COBPEMEHHBIX U (POBBIX u
KOMIIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIIOJIB30BaTh UX B
IIOBCEIHEBHOM  KM3HU. B  ToXke Bpems  OBIaJcHUE
aOCTpaKTHBIMM M JIOTHYECKH CTPOTMMHU MaTeMaTHYeCKUMU
KOHCTPYKIUSMU pa3BHUBacT YMEHUE HaXOJWTh
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3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH YTBEPXKICHHS,
UCII0JIb30BATh 00o0uieHne U KOHKPETH3alHIO,
abcTparupoBaHue W aHAJIOTHIO, (HOPMHUpPYET KpeaTuBHOE U
KpUTHYECKOE MbIIUIeHHE. B Xo/e u3ydeHus aiareOpsl U Havam
MaTEMaTHYeCKOr0 aHaju3a B CTapllied MIKoJIE Y4dalluecs
[OJIyJalOT HOBBIM OIBIT pELIEHUS MPHUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TIOCTPOEHUS MaTeMaTHYECKUX Mojieen
pEeaIbHBIX CUTYallUi M MHTEPIIPETALlMK MOJYYEHHbIX PELICHHH,
3HAKOMSITCS C IPUMEPAMU MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH
B TIpUpOJE, HAayKe M B MCKYCCTBE, C BbLJIAIOLIUMUCS
MaTEeMaTHYECKUMHU OTKPHITHUSIMHU U UX aBTOPaMH.

Kypc o6magaer  3HauuTenbHBIM  BOCHHUTATEIbHBIM
MNOTEHLIMAJIOM, KOTOpBIM peanu3yercs Kak uepe3 ydeOHbIH
MaTepuai, CHOCOOCTBYIOUIMH  (QOPMHUPOBAHHIO HAYy4YHOTO
MHUpPOBO33pEHHUS, TaK M uepe3 cHeuuuxky ydeOHOU
NEeSITENIbHOCTH, TpeOyromei CaMOCTOSITEIbHOCTH,
aKKypaTHOCTH, MPOJIOJKUTENbHON KOHIEHTPAlUd BHUMAaHUS U
OTBETCTBEHHOCTH 3a MOJIY4YE€HHbIN pPe3yNbTar.

B ocHoBe Meronuku oOydeHusi anredbpe W Hayaliam
MaTeMaTHYeCKOr0 aHajlu3a JIEKHUT JIeATEIbHOCTHBIA MPUHIIMII
00y4eHHUS.

B CTPYKType  Kypca «Anrebpa W Hauana
MaTeMaTHYECKOTO aHaJIN3a» MOYKHO BBIIEJIUTh CIEAYIOLIUE

COJIepKaTeIbHO-METOINYECKHE JUHUH: «Yucna u
BbIUUCICHUS», «DYHKIUM U Trpadukn», «YpaBHEHUS U
HepaBeHCTBa», «Hawama ~ MaremMaTHdeckoro  aHamuzay,

«MHoOXecTBa W JIOTMKa». Bce OCHOBHbBIE cojep)KaTeabHO-
METOJIMYECKUE JIMHUU HM3y4aroTCsl Ha MPOTSHKEHUU JBYX JIET
oOyueHusi B cTapuieil IIKoJe, eCTECTBEHHO MAOMOJHSSA Ipyr
Jpyra ¥ T[OCTENEHHO HACHINIAsCh HOBBIMH TEeMaMU H
pazaenaMu. MOXHO C YBEPEHHOCTBIO CKa3aTh, YTO JaHHBII
KYpC SIBIISIETCSI UHTETPATUBHBIM, IIOCKOJIbBKY OOBEANHSET B cebe
COJIep’)KaHHE  HECKOJbKUX  MATEeMaTHUeCKUX  JUCIHILINH:
anrebpa, TPUTOHOMETpPHUS, MAaTEMaTHYECKHUl aHaau3, Teopus
MHO3KecTB U 1p. [lo Mepe Toro kak ydaiuecs: OBIaIeBalOT BCE
Oonee IIMPOKUM MaTEeMaTHUYECKUM ammaparoM, Yy HHX
HocJe10BaTeNbHO (OPMHUPYETCS U COBEPLIECHCTBYETCS YMEHUE
CTPOUTb MAaTEMaTHUYECKYyI0 MOJEIb pEaJbHOM CHUTyalluH,
NPUMEHSTh 3HaHUS, TOJYYCHHbBIE B Kypce «Anredpa U Haudana
MaTEMaTHYECKOTO aHaJIN3a», IS PELIEHUS CaMOCTOATEIbHO
cOpMYIMPOBAHHOM MaTeMaTHYeCKOW 3ajayd, a 3aTeM
MHTEPIPETUPOBATH MMOTYUCHHBIN pe3ynbTarT.
CopepxarenpHo-MeToauueckas  JguHusS  «YUucna u
BBIYHCTICHUS 3aBepIIaeTr dbopMupoBaHue HABBIKOB
UCIIOJIb30BaHUS AEHCTBUTEIBHBIX YHCEN, KOTOPOe ObLIO HAYaToO
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B OCHOBHOU mikosie. B crapmeil mkone ocoboe BHHMaHUE
ynensiercs:  (OPMUPOBAHUIO  TMPOYHBIX  BBIYMCIUTEIBHBIX
HaBBIKOB, BKIJIIOYAIOIIMX B Ce0sl MCIIOJIb30BaHUE PA3TUYHBIX
(dopM 3amucu AEHCTBUTENBHOTO YHCIA, YMEHHE PAllMOHAIHHO
BBITIOJIHATH JICHCTBUSI C HUMHU, JENaTh MPUKUJIKY, OLEHUBATh
pe3ynbTaT. OOyuaromuecs MoJIy4aloT HABBIKH MPUOIMKEHHBIX
BBIYHCIICHHI, BBINIOJIHCHUS JIeNCTBHI C quCIIaMH,
3allMCaHHbBIMM B  CTaHAApTHOH  (opMe, HCIOJIb30BAHUS
MaTEeMaTHYECKUX KOHCTAHT, OIICHUBAHUS YHUCIIOBBIX
BBIPAKCHUM.

JIunna «YpaBHEHHs M HEPABEHCTBA» pealu3yeTcs Ha
IPOTSHKEHUH BCET0 00Y4EHHUs B CTapllei IIKOJe, MOCKOJbKY B
KaXJO0M pas3felie MporpaMmbl IPEIyCMOTPEHO pelIeHHe
COOTBETCTBYIOIIUX 3azad. VYyamuecs OBJIAJICBAIOT
pa3IUYHBIMUA  METOJAMHU PEIIEHUs IEJIbIX, pPalMOHATbHBIX,
HPpAIMOHANIBHBIX, TIOKA3aTeNbHBIX, JIOTApU(PMHUECKUX U
TPUTOHOMETPUYECKUX YPaBHEHUM, HEPABEHCTB M UX CHCTEM.
[lomydyeHHble yMEHMSI HCIOJB3YIOTCS TIPU HUCCIEIOBaHHUU
GyHKIMI ¢ TOMOUIBIO MPOU3BOAHON, PEHIEHUH HPUKIIATHBIX
3a/a4 ¥ 3aJa4 Ha HAaXOXKJIeHHe HauOOJbIIMX M HAUMEHBIIUX
3HaueHn  QyHkouu. JlaHHasS ~ comep)kaTeNbHAs ~ JIMHHS
BKJIIOYaeT B ce0si Takke (OPMUPOBAHUE YMEHUU BBIMIOJIHATH
pacy€Tel  TO dbopmynam, nmpeoOpa3oBaHusl  IICIBIX,
palMOHANBHBIX, HPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX
BBIPQKECHUI, a TaKKe BBIPAKEHUM, COACPKAIMX CTENEHU U
gorapudmsl.  braromaps = u3yueHuro  anreOpanueckoro
Marepuana IPOUCXOAUT JanbHeIee pa3BuTHE
QITOPUTMUYECKOTO W aOCTPaKTHOTO MBIIIJICHUS YydalIuXxcs,
(hopMHpYIOTCS HaBBIKU JETYKTUBHBIX PAacCyKICHUM, pabOThI ¢
CUMBOJIBHBIMHU (hOpMaMu, MPEJICTaBICHUs 3aKOHOMEPHOCTEN U
3aBUCHUMOCTEH B BHJIE PaBEHCTB M HEpaBEHCTB. AJjrebpa
npemiaraeT  3GGEeKTUBHbIE HMHCTPYMEHTBl JJISl  PEIICHUS
NPaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7a4, HarjisiIHO
JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK A3bIKa HAYKH.

CopnepxarenpHo-MeToAMYECKass JUHUA «DyHKIUM U
rpadukm» TECHO MEpEeIIeTaeTcs C JIPYTMMH JIMHUSMU Kypca,
MIOCKOJIBKY B KAaKOM-TO CMBICIE 3aJa€T MOCJIEI0BATEIbHOCTh
u3ydeHus: matepuasa. V3yueHue CTeneHHOM, MOoKa3aTelbHOM,
jJorapuMHUUEcCKOd UM TPUTOHOMETPUYECKHX (YHKIUH, HX
CBOMCTB U rpadUKOB, UCHOIB30BaHUE (PYHKIUUN ISl perieHus
3aa4 M3 JAPYTHX Y4eOHBIX MPEAMETOB M PEalTbHON >KU3HU
TECHO CBSI3aHO KaK C MaTE€MaTUYECKUM aHaJUu30M, TaK U C
pelieHneM YpaBHEHHM W HepaBeHCTB. llpu sTom Oombinoe
BHUMaHHE yJensercs (HOPMHPOBAHUIO YMEHHUs BBIpaXKaTh
(dhopMynaMu 3aBHCHUMOCTH MEXAY Pa3IUYHBIMU BETUYHMHAMH,
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UCCIIeIOBaTh IOJIyYeHHbIE (QYHKIHH, CTPOUTh UX TpaduKu.
Marepuait 3TOM COIEPKATEIBHOM JIMHUM HALIEJIEH HA PAa3BUTHE
YMEHMM M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXaThb 3aBUCHUMOCTH
MEXIy BEIMYMHAMHM B Pa3IUYHON (popMe: aHATUTUYECKOH,
rpadpudeckoii u cioBecHOW. Ero m3ydeHme crmocoOCTByeT
Pa3BUTHUIO ANTOPUTMHUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IICHNIO U KOHKPETU3AIUH, UCII0JIb30BAaHUIO aHAJIOTU.

CopnepxarenpHass suHUA «Hauyama MmaTemMaTnueckoro
aHaJIM3a» I[I03BOJISIET CYUIECTBEHHO pAaCHUIMPUTh KpYyr Kak
MaTeMaTHUYeCKUX, TaK M NPUKIATHBIX 3a/a4, JOCTYIHBIX
oOydarouuMmcsi, y KOTOpPBIX TMOSIBJISIETCS  BO3MOYKHOCTH
UCCIIEJIOBaTh M CTPOUTH Ipa@uku (YHKIHM, ONpeaensiTh UX
HauOoJIbIINEe U HAaUMEHbBIINE 3HAYEHUS, BBIYMCIATH IUIOIIAIN
¢uryp u OOBEMBI TeN, HAXOAUTh CKOPOCTH U YCKOpPEHUs
npoueccoB. JlaHHas cojiepKaTesbHas JIUHNS OTKPHIBAET HOBBIE
BO3MOXHOCTH  IOCTPOECHHS  MaTeMaTU4YeCKUX  MoJjenen
pEaIbHBIX CHUTYyallud, HAaXOXXICHHS HAWIydllero pelieHus B
NPUKIAJHBIX, B TOM YHCJIE COLMAIBbHO-3KOHOMHYECKHUX,
3a/la4aX. 3HaKOMCTBO C OCHOBAMM MaTe€MaTHYECKOTO aHaJIn3a
CIIOCOOCTBYET  pa3BUTHIO  abCTpakTHOTO,  (hopMajbHO-
JOTMYECKOTO M KPEaTUBHOIO MBIIIEHUS, (OPMHUPOBAHUIO
YMEHUH pacro3HaBaTh MPOSIBICHHUS 3aKOHOB MAaTEMaTHKHU B
Hayke, TeXHHMKe M HcKkyccTBe. OOydarommuecss Y3HAKOT O
BBIIAIOIIMXCSA PEe3yJbTaTax, IOJYYEHHBIX B XOJ€ pa3BUTHUS
MaTeMaTUKU KaK HayKH, U UX aBTOpax.

CopnepxaTenpHO-MeTOqMUeCKast JuHUA «MHOXecTBa U
JOTMKa» B OCHOBHOM IIOCBSIIIEHA D3JEMEHTaM TEOpUHU
MHOXECTB.  TeopeTMKO-MHOKECTBEHHBbIE  IPEACTaBICHUS
IPOHMU3BIBAIOT BECb KypC IIKOJBHOM MaTeMaTWKU U
npeyiaraloT HauloJiee YHUBEPCAIbHBIN SA3bIK, 00BbEIMHAIOIINN
BCE pa3/ieNibl MaTEMATUKU U €€ MPUJIOKEHUH, OHU CBSI3bIBAIOT
pa3Hble MaTeMaTH4YecKHe JAUCLUIUIMHBI B E€AMHOE IIeJloe.
[ToaToMy Ba)KHO AaTh BO3MOXKHOCTbH LIKOJBHHKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHON MAaTeMaTUKH U
UCIIOJIb30BATh €T0 ISl BBIPAXKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hayajla MaTeMAaTHYECKOTO aHAIN3a
HIPUCYTCTBYIOT TaKXKe OCHOBBI MaTEMaTHYECKOTO
MOJICIMPOBaHMsI, KOTOpble MpPU3BaHbI CHOPMHPOBATH HABBIKU
IIOCTPOCHUSI MOJENEW pEalbHbIX CUTYyalluil, HCCIEN0BaHUsA
9THX MojJeneil ¢ T[OMOIIbI0  ammapara aireOpsl U
MaTeMaTUYeCKOTO0 aHajlu3a M HWHTEpHpeTaliyd MOJYyYEHHBIX
pe3yabTaTtoB. Takue 3ajaHus BIUIETEHBI B KK U3 pa3zesioB
OporpaMMbl, TIOCKOJIBKY BeCh MaTepual Kypca MHIMPOKO
UCTIOJIb3YeTCs JUIsl pelleH s MPUKIaHbIX 3a1ad. [Ipu pemennn
pealbHBIX ~NPAaKTUYECKUX 3aJad  ydalluecs pPa3BUBAIOT
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HaOMIOAaTeNbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCs, HCIIOJIB30BATh AHAJOTHIO, 0000mAaTh U
KOHKPETU3UPOBATh npobaemy. JlesTenbHOCTD 1o
(OpPMUPOBAaHHMIO HABBIKOB pEIICHHsS MPHUKIAAHBIX 33734
OpraHu3yeTcs B MpoIecce U3y4eHUsI BCeX TeM Kypca «Anredpa
¥ HayaJla MaTeMaTHYECKOTO aHAITN3a.

BaxHocTh y4eOHOTO Kypca TE€OMETpPUHM Ha YpOBHE
cpemHero oOimero oOpa3oBaHUsS OOYCIOBJICHA MPAKTHYCCKON
3HaYMMOCTBIO METANpPEJIMETHBIX U TPEIMETHBIX pPEe3yJIbTaTOB
00y4eHHsI TEOMETPUH B HANPABJICHWU JIMYHOCTHOTO Pa3BHTHUS
oOyuarouuxcs, (dhopMupoBaHUs (GyHKIMOHATBHOU
MaTeMaTHYeCKON TPaMOTHOCTH, HW3YYCHHS IPYTHX y4eOHBIX
JMCIIUATUTHH. PasButne y  ywammuxcs MIPABIIILHBIX
npeCTaBICHAN 0 CYIIIHOCTH " MIPOMCXOXKIACHUU
TeOMETPUYECKUX aOCTpaKIHid, COOTHONIIEHHH PEATBHOTO U
HUJICATTBHOTO, XapaKTepe OTPaKCHUS MAaTEMATHYECKOW HayKOu
SIBIICHUI W TIPOILIECCOB PEATLHOTO MHpPA, MECT€ T'€OMETPUU B
CHCTeME HAyK M POJI MaTeMaTHYeCKOTO MOJICIIMPOBAHUS B
HAy9YHOM TO3HAHMM W B  TPAKTUKE  CIIOCOOCTBYET
(OpPMHUPOBAHNIO HAYIHOTO MUPOBO33PEHUS yUAIIUXCS, & TAKXKE
KayecTB MBINIJICHHUS, HEOOXOJMMBIX [UIsl aJanTaluud B
COBPEMEHHOM OOIIIECTRE.

['eomeTpust sBIsSeTCS OJHUM U3 0A30BBIX MPEAMETOB HA
YPOBHE CpEeIHEro 001Iero 00pa3oBaHus, TaKk KaKk 00eCIieunBacT
BO3MOYKHOCTh U3YU€HUS KaK JUCLUILINH €CTECTBEHHO-HAYYHOU
HAIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlormueckoe MbluieHUe, GopMUpyeMoe MpU U3yUCHHUH
00y4aroUUMUCS MOHSATHIHHBIX OCHOB F€OMETPHUH U IOCTPOCHUU
HENOYKH JIOTMYECKUX YTBEPXKJIEHUH B XOJE pelIeHus
F€OMETPUYECKHUX 3a7ad, YMEHHE BBIABUTAaTh U OMPOBEPraTh
TUNOTE3bl HEMOCPEICTBEHHO MCIONB3YIOTCA MPH  PEHICHUH
3a/1ad €CTeCTBEHHO-HAYYHOTO I[MKJa, B YaCTHOCTH U3 Kypca
(buzukH.

YMeHue OpUEHTHUPOBAThCA B MPOCTPAHCTBE HIPACT
CYUIECTBEHHYIO pPOJb BO BCEX O0OJACTIX JAeATeIbHOCTU
yenoBeka. OpueHTaIus 4ejloBeka BO BPEMEHU U MPOCTPAHCTBE
— Heo0X0/IMMO€ YCIOBHE €ro COLMaJIbHOTO ObITHA, (opMma
OTPaXKEHHUS] OKPYKAIOLIET0 MHpa, YCIOBHE  YCIEUIHOTO
MO3HAHUS U AKTUBHOTO MpPeoOpa3oBaHUs NEHCTBUTENHLHOCTH.
OnepupoBaHie NPOCTPAHCTBEHHBIMU OOpa3aMHu OObEIUHSET
pasHble BUIBl Y4eOHOW M TPYAOBOH NEATEIHHOCTH, SBISETCS
OIHUM M3 MpO(PECCHOHATBHO BAXHBIX KadeCTB, IO3TOMY
aKkTyalbHa  3agada  (QOpPMHpOBaHHS Yy  OOYYArOIIUXCS
IPOCTPAHCTBEHHOTO  MBINUICHHS] ~ KaKk  Pa3HOBHUIHOCTHU
00pa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
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HOJrOTOBKE K TPAKTHYECKOW JEATENBbHOCTH [0 MHOTUM
HaIlpaBJICHUSIM.

Ilens  ocBoeHMs  mporpaMMmbl  yu4eOHOTO  Kypca
«['eomerpusi» Ha  06a30BOM  ypoBHE  OOy4yeHHS  —
oOmieoOpa3oBarenbHOe W OOMIEKYJABTYPHOE  pPa3BHUTHE
oOyyaromuxcs qepe3 obecrieueHne BO3MOKHOCTH
npruoOpeTeHus u WCTIOJIH30BAHUS CHCTEMaTHYECKHIX
TeOMETPUYECKUX 3HAaHUM W JCWCTBUN,  CHEIU(PHIHBIX
T€OMETPUH,  BO3MOXXHOCTH  YCHEIIHOTO  MPOJOJDKCHHUS
o0pa3oBaHusi 1O CHENHAJIBHOCTSIM, HE CBSI3aHHBIM C
NPUKJIAHBIM UCTIOIb30BAHUEM T€OMETPHUH.

[Iporpamma mo TrTeomerpunm Ha 0a30BOM YpOBHE
npeHa3HadyeHa il OOyJarolmuxcs CpeaHed IIKOJbI, He
UCTIBITHIBABIINX 3HAYUTENBHBIX 3aTPYAHCHUH Ha ypOBHE
OCHOBHOTO  oOmiero  oOpazoBanus. Takum  oOpasowm,
oOyyJarorecss Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTU4YeCKAe YMEHHWS, CBSI3aHHBIE CO  CICIUPHUKON
TeOMETPUU W HEOOXOAWMBIE ISl JKU3HH B COBPEMEHHOM
obmiectBe. Kpome 3T0TO, OHM MMEIOT BO3MOXXHOCTHh H3YYHTh
reomeTpuro 0Oosee TIIyOOKO, €CIU B JabHEUIIEM BO3HUKHET

HE00X0IMMOCTh B reOMETPUUYECKUX 3HAHUSAX B
npodeccnoHanbHOM NesTENbHOCTH.
Joctmxenue enm OCBOCHUS IPOrpaMMBI

obecrieunBaeTcsl  pEHIeHHEM  COOTBETCTBYIOIIMX  3ajad.
[TpuoputeTHbIMH 3aJauaMu OCBOeHUS Kypca «['eomerpum» Ha
6a30BoM ypoBHE B 10—11 kitaccax siBISIOTCS:

e (QopmupoBaHHE MPEICTABICHHUS O TEOMETPUH Kak
YacTU MHUPOBOM KyJIbTYPbl M OCO3HaHHE €€ B3aMMOCBSI3U C
OKPYKaIOIIUM MUPOM;

e (QopmupoBaHuE MPEACTAaBICHUS O MHOTOIPaHHUKAX U
TeJIax BpallleHus KaK 0 BXKHEHITUX MaTeMaTUYECKUX MOJIEIISX,
MO3BOJIAIOIIUX OMHCHIBATh W H3Yy4aTh pa3HbIEe SBICHUS
OKPY’KaIOILIEro MUPA;

e (QopmupoBaHHE yMEHHs paclo3HaBaTh Ha UYepTexkax,
MOJENSIX W B pealbHOM MHpPE MHOTOTPaHHUKH U Tela
BpalllCHHUS;

® OBJIQJICHHE METOJaMHU PEIICHUs 3a/1a4 Ha MOCTPOEHUs
Ha N300paKeHUSAX MPOCTPAHCTBEHHBIX PUTYP;

e (QopmupoBaHHE YMEHHUS OIEPUPOBATH OCHOBHBIMH
MNOHATUSAMU O MHOTOTPaHHUKAX MW TeJax BpALICHUS U UX
OCHOBHBIMH CBOMCTBaMU;

® OBJIQJICHUE AJITOPUTMAMH PEIICHHUS] OCHOBHBIX THUIIOB
3amad; (GopMUpoOBaHHWE YMEHHS TMPOBOJIUTH HECIOXKHBIC
JI0Ka3aTelbHbIe paccyxaeHus B X0J1e perieHus
CTEPEOMETPUUECKHX 33Ja4 W 3a7ad C [PaKTUYECKUM
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COJIEp’)KaHUEM;
® pa3BUTHE  HHTEJUIEKTYaJbHBIX M TBOPYECKHX

CIOCOOHOCTEN O0O0yJaronuxcsi, MO3HABATEIbHOW AKTUBHOCTH,

UCCJIEIOBATENbCKUX YMEHUHN, KpUTUYHOCTU MBILUICHUS;

e (dopmupoBanue  (YHKIMOHAIBHOH  TI'PaMOTHOCTH,
pEJeBaHTHOM T€OMETPUU: YMEHHME DPACIIO3HABATH IPOSBICHUS
FEOMETPUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pPEATBHBIX JKU3HCHHBIX CHTYAlHSIX W TPHU H3YYECHUU IPYTUX
y4eOHBIX  MPEAMETOB, MPOSBICHUS  3aBUCHUMOCTEH WU
3aKOHOMEpHOCTEH, (POpMyIHpOBaTh UX Ha SA3bIKE FEOMETPUH U
co37aBaThb I'€OMETPUYECKUE MOJENU, MPUMEHSATh OCBOEHHBIN
FeOMETPUYECKU  ammapar  Juid  pelleHHus  MPaKTUKO-
OPUEHTUPOBAHHBIX 3aJa4, WHTEPIPETUPOBaTh U OIIEHUBATH
MOJIy4YEHHBIE PE3YIbTATHI.

OTnuuuTeNbHONM OCOOEHHOCTHIO MPOTPaMMBbl SIBIISIETCA
BKJIIOUEHHE B KypC CTEpPEOMETpUM B Hauyaje €ro M3y4eHHs
3a/a4y, pellaeMblX Ha YpPOBHE HWHTYMTHBHOTO IO3HAHUS, U
onpenenéHHbIM 00pa3oM OpraHu30BaHHas padoTa HaJl HUMH,
4TO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO 71
MIPOCTPAHCTBEHHOTO MBILUICHUS, CTUMYJIHUPYET MPOTEKaHUE
UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JalibHEHIIEeMY
U3YYEHUIO MpeIMETa.

[Ipennourenue OTHAETCS HAIIISIHO-KOHCTPYKTUBHOMY
MeTony oOyueHUus, TO €CTh TEOPETUYECKHE 3HAHHS UMEIOT B
CBOE€l OCHOBE YYBCTBEHHOCTb MPEAMETHO-TIPAKTHUYECKON
JesITeNIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTAaBICHUHN y
yyaliuxcss B Kypce CTepeoMETpUU MPOBOAMTCA 3a CHUET
pelieHus 3a/ad Ha CO3JaHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3alad Ha OINEepUpOBaHUE MPOCTPAHCTBEHHBIMU OOpa3amu.
Coznanue oOpasza MpOBOAMTCS C OMOPOM Ha HArJSIAHOCTH, a
omlepupoBaHue o00pa3oM — B YCJIOBHUSX OTBIEYEHUS OT
HATJISITHOCTH, MBICJICHHOTO HW3MEHEHHS €ro  HCXOIJHOTO
COJIepKaHus.

OcHoBHbIE coJiepKaTebHbIE JTUHUH Kypca
«I"eometpumn» B 10—11 knaccax: «MuororpanHuku», «IIpsimbie
U IJIOCKOCTH B MpocTpaHCTBe», «Tena BpameHus», «Bekropsl
U KOOpJIUHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JTOTHUECKUX
YMEHMM paclpenensieTcss HE TOJbKO IO COAEP)KATEIbHBIM
JMHUAM, HO U 10 roJjaM 00yueHHs Ha ypOBHE CPEIHEro 00IIero
oOpa3oBaHusl.

Conepxanue oOpa3oBaHus, COOTBETCTBYIOLIEE
IOpeIMETHBIM pe3yibTataM ocBoeHus [IpumepHoit paboueit
OporpaMMbl,  PacHpeleNeéHHBIM IO  TrojaM  OoOydeHwus,
CTPYKTYpPUPOBAaHO TakuM oOpa3oM, 4TOOBl  OBJIAJCHHE
T€OMETPUYECKUMH TIOHATUSMU W HABBIKAMH OCYIIECTBIISIIOCH
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IIOCNIEIOBAaTEeNbHO M IIOCTYNATeNbHO, C  COOIIOJEHHEM
IIpUHIKIIa MMPECMCTBCHHOCTH, 9TOOBI HOBBIC 3HaHUA
BKJIFOYQJIUCH B OOIIyI0  CHCTEMy  T'€OMETPUYECKHX
NpEACTAaBICHUN OOYyJalOIUXCs, pacIiupsist W yriuyomss eé,
00pazyst MPOYHbIE MHOYKECTBEHHBIC CBSI3H.

MecTo y4edHOro Kypca B y4e0HOM IJIaHe

B YuebHoM nnaHe Ha M3ydeHHE T'€OMETPUN OTBOIUTCS
HEe MeHee 2 ydeOHbIX 4acoB B Henemto B 10 kiacce u 1
yuebHOro uvaca B Hejenmto B 11 kiacce, Bcero 3a aBa roaa
00yueHust He MeHee 105 yueOHBIX 4acoB.

IlinanupyemMsblie npeaMeTHbIE Pe3yJibTaThl OCBOCHUS
IIpumepHoii padoyeii nporpaMmsl Kypca (1o rogam
00y4eHmus1)

[IpenMeTHBIC pe3yNIbTAaThl HW3YYEHUS TEOMETPUH Ha
0a30BOM YpOBHE OPHECHTHPOBAHBI Ha JOCTH)KCHHUE YPOBHS
MaTeMaTHIeCKON IPaMOTHOCTH, HE00X0MMOTO Ut
YCIIEUTHOTO peUIeHHs 3a/ad B peajlbHOM >KM3HH M CO3JaHHE
YCIOBUH AJIsl UX OOLIEKYIbTYPHOTO Pa3BUTHUSL.

VYueOnblii Kypc «BeposSTHOCTh M CTaTHUCTHKa» 0a30BOTO
YPOBHS SIBISIETCS MPOJIOJKEHUEM U Pa3BUTHEM OJHOUMEHHOTO
ydqeOHOTO Kypca 0a30BOTO YPOBHS OCHOBHOW MIKOJIBI. Kypc
npenHazHadeH il GOPMUPOBAaHUSA Yy  OOyYaroIIUXCs
CTaTHUCTUYECKON KyIbTYpbl M MOHHUMaHHsS POJU TEOpUU
BEPOSITHOCTEM Kak MaTreMaTH4YeCKOro HMHCTPYMEHTa s
W3YUYCHUS CIIyYalHBIX COOBITHUM, BEIMYHMH W TporeccoB. [Ipu
M3y4EeHUU Kypca oOoramaroTcs NpeICTaBJICHUS YYalluXcs O
METOJIaX HCCJEeOBaHUS HM3MEHYMBOTO MHpPa, pa3BUBAETCS
NOHMMAaHHWE 3HAUYUMOCTH U OOIIHOCTH MaTeMaTHYEeCKHUX
METOJIOB TMO3HAHUSI KaK HEOTHEMIJIEMOW YacTh COBPEMEHHOIO
€CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUSI.

ConepxaHue Kypca HalpaBJIeHO Ha 3aKpeIICHUE 3HAHUH,
MOJIYYEHHBIX TMPU HM3YYEHHH Kypca OCHOBHOM IIKOJIBI U Ha
pa3BUTHE TIPEJCTaBICHUA O CIy4YailHBIX BEIWYMHAX U
B3aMMOCBSI3SIX MEXJIy HUMH Ha BaXKHBIX MPUMEpPAX, CIOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKpYKaroIero mupa. B pezynsrate y
oOyuaromuxcst JTOJDKHO cPOpMHUPOBATHCS TMPEACTABICHUE O
Haubosee yMOTPeOUTENbHBIX U OOMIMX MaTeMaTHYeCKUX
MOJIETISIX, UCTIONIb3YEMBIX JIJISl OTMCAHUS aHTPOMOMETPHUYECKUX
U JeMorpaguuecKux BETUYHH, MOTPEIIHOCTEH B Pa3IMYHOTO
pola W3MEPEHHUsX, IUTEIBbHOCTH 0e30TKa3HOW paboThI
TEXHUYECKUX YCTPOMUCTB, XapaKTEPUCTHUK MACCOBBIX SBJICHUN U
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IPOIIECCOB B OOIIECTBE.

B cootBercTBHM C yKa3aHHBIMM LEISIMH B CTPYKTYype
yaeOHOro Kypca «BepoSTHOCTh M CTATUCTHKAY CPEIHEH IIKOJIBI
Ha ©0a30BOM YpOBHE BBIJCICHBI CIEAYIOIINE OCHOBHBIC
cojepkarenbHble  JuHUU:  «CnyyaiiHele  cOObITHSL U
BEPOSITHOCTH», «CiyyailHble BEJIUYMHBI M 3aKOH OOJIBLIMX
YHCem.

Baxnyro 4acThb Kypca
TeOMETPUYECKOT0O ¥ OMHOMHAJIBHOTO  pPACHpeACiCHUN U

3HAaKOMCTBO C nux HCMIPCPLIBHBIMU aHaJlIoraMu —

3aHUMAacT HU3YUYCHUC

IMMOKa3aTCJIbHbIM U HOPpMaJIbHBIM paClpCACICHUSAMU.

Conepxxkanne  ymuHuM  «CiydaiiHple  COOBITUS |
BEPOSITHOCTH»  CIY)KUT  OCHOBOW s (OPMUPOBAHUS
NPEJCTABICHUA O pacHlpeleieHUH BEPOSTHOCTEH MEXIY
3HAUCHUSMHU CIYYalHBIX BEIIMYMH, a TaKkKe JTa JIMHHS
HeoOxoauMa Kak 0asza i W3ydeHHUs 3aKOHA OOJBITUX YHCEeT
— (yHIaMEHTAJIBHOTO 3aKOHA, JCHCTBYIOIIETO B MPUPOIC U
o0lIecTBE M MMEIOIIEro MaTeMaTHYecKyro (opMaIn3aluio.
CaM 3aKkOoH OOJIBIIUX YHCEN MPEIIaraeTcsi B 03HAKOMHUTEIBHON
dbopMe ¢ MHUHUMAJIBHBIM HCHOJH30BAHUEM MATEMATHYECKOTO
dhopmanuzma.

TeMmbl, CBsI3aHHBIE C HEMPEPHIBHBIMH  CIy4alHBIMHU
BEIMYMHAMH, AaKIEHTUPYIOT BHHUMAaHHE IIIKOJHHHUKOB Ha
ONMCAaHUW W W3YYCHHH CIIyJalHBIX SBJICHUW C TIOMOIIBIO
HernpepbIBHBIX  (PyHKIHMi. OCHOBHOE€ BHHUMAHHE YIEISETCS
MOKa3aTeIbHOMY W HOPMAJILHOMY pacIpeAcICHUsIM, TIPH 3TOM
MpeanojaracTcsi 03HaKOMHUTEJIbHOE H3Y4YeHHE MaTepuaia 0e3

JO0Ka3aTCIbCTB IIPUMECHACMBIX (l)aKTOB.

Me:knpeaMeTHbIe CBSI3H

MaremaTuueckoe
CoZiepXKaHue

®dusuka (paBHOyckopeHHOe | JImHelHas GbyHKIWUA,
JBUKEHUE; JBUKEHUE, | MPOU3BOAHAS (DYHKITUU
B3aUMOJICICTBUE texn; | [Ipsmast wu  oOpaTHas
UIEKTPUYECTBO;  MEXAHUKA; | MPOMOPIHOHATbHAS
OTTHKA; KHHEMATHKA. ) 3aBUCUMOCTh

BekTopsi, METO]T
KOOPJUHAT,
MPOU3BOHAS, (YHKIIHSL.
I'paduk pyHKIIMN
Cummerpus

Bekropsel, neicTtBus Han
BEKTOPAMHU
Nudopmaruka (anroput™msl, | YpaBHEHUS, HEpAaBEHCTBA
IporpaMma.)
XuMmus (Macca M KOJMYECTBO | YpaBHEHUS, MPOIIEHTHI
BEIIIECTBA; PACTBOPHI. )
DKOHOMHMKA

[IpenmeT (Ha3BaHHUE TEMBI)

ypaBHCHI/I}I,HCpaBCHCTBa,
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| | npomenTHI |

HNuTerpanusi ¢ BHEYPOYHOM YueOHbrii mnpeamer «MaremaTHKa» HMHTETPUPOBAH C
AeSITeJIbHOCTBIO, B TOM | IPOTPaMMOW  BHEYPOYHOM  JEATENBHOCTU «Pa3roBopel 0
YucJie MPOeKTHOM BaXHOM», «30paHHBIE BOTIPOCHl WH(OPMATHUKH», B KOTOPOM

y4amuMcsi MOTYT OBITh IPEAJIOKEHBI TEMBI IPOSKTOB B PaMKax
npeaMeTHOM obnactu «MaremaTnka U HHPOPMATHKAY.
BeinmonHeHHble  ydalmMMHCS ~— HWHAMBUAY&JIbHBIE U
IPYNIOBBIE TMPOEKThl MOTYT OBITh IpPEACTaBICHBl Ha
KOHpEepeHIMsIX W  KOHKYpCcax  pa3jiMyHOro  ypOBHSA

(«ITemarornueckuit OnuMmny, «MexpernoHajibHas
MHOTOTIPO(QHITHHAS oJIMMITHAIA [IKOJIbHUKOBY,
«MexyHapoIHbIE 00pasoBaTeyibHbIE UCTAHIIMOHHEIE

KOHKYPCHI «OJIUMITUCY) U JIP.)

Mecrto yueOHoro npeamera B yuedonom miane OOII COO

VYueOunplii mnpeamer «Marematuka» B yueOHoM 1utane OOII COO  sBusiercs
00s3aTeNbHBIM YU€OHBIM MTPEIMETOMOOYAIOITNXCS.

O06beM yueOHOTo IpeIMETa U pacipeiesieHue ero
o Toaam (Kaaccam) oOydeHus

Ton OO011ee KOJIMYECTBO YacOB HenenbHas Harpyska B yacax
00yJeHus1/Ki1acce

1ron/10 xiacc 204 6

2 ron/11 xiacc 204 6

Omnenka  pesyapratoB  ocBoeHuss OOII COO mo  yyeOHOMY  TIpeAMETY
«MaTeMaTUKa»TpOBOJAUTCA B COOTBETCTBUM C NYHKTOM «CHcCTeMa OLICHKH JIOCTHXKEHUS

IUTAHUPYEMBIX PpEe3YJIbTaTOB OCBOCHMSI OCHOBHOW 00pa3oBaTeIbHONW MPOrpPaMMBI CPEIHETO
obmero odpazoBanus» 1neneBoro pasaena OOII COO u «llonoxeHneM O TEKyIIeM KOHTpPOJIe
yCIIeBAaeMOCTH M MPOMEKYTOYHOW aTTecTalluu OO0Yy4aromMXcs MO OCHOBHOM 00pa3oBaTeiabHOU
nporpamme cpennero oomero oopazoanus B ®I'bOY BO «TamO0oBCckuii rocynapCTBEHHBIN
yHuBepcuteT uMeHu I'.P. JlepxaBunay.

@opMbl KOHTPOJISI U OLEHKH 3HAHUM U YMEHUH B paMKax MPOMEXKYTOUHOW aTT€CTallUU
onpenenstoresa yueousiM mianom OOIT COO.

JleMOHCTpalMOHHbIE BapUaHThl KOHTPOJIbHO-U3MEPUTEIbHBIX U OLIEHOYHBIX MATEpUaJIOB
MIPUBEJICHBI B IPWIOKEHUH | K TaHHOU IpOrpaMme.

2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O ITPEJIMETA
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OO6pazoBarenbHbIC [Inanupyembie pe3ynbTaThl Paznen(er)/
pe3ynbTaThl, B T.4. C YpoBeHb ocBOeHUsI: 0a30BbIN riiaBa(bl) W/WIH
y4eToM paboueit Tema(bl) yaeOHOTO
IIporpaMmbl BOCITUTAHUS npeamera
JInuHOCTHBIE 1. ['paxxnanckoe

BOCIIUTaHKE: C(POPMUPOBAHHOCTHIO TPAKIAHCKON
NO3WIMK OOYYaroMmerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUHCKOrO OOILIECTBa,
IPEJICTaBICHUEM O MaTeMaTHYECKUX OCHOBaX
(YHKIMOHUPOBAHUS  PA3IMUYHBIX  CTPYKTYP,
SBJICHUH, NpOLENYp TIPakJaHCKOro o0OIlecTBa
(BpIOOpBI,  ompockl W Wp.), YMEHUEM
B3aUMO/IEHCTBOBATh C COLIMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBUU C UX (PyHKIUSMU
1 Ha3HAYCHHUEM.

2. IlaTproTHYecKOe BOCIMTAHHUE:

c(hopMUPOBAaHHOCTHIO POCCHUICKOI
rpamnchxoﬁ HNJICHTUYHOCTH, YBAXCHUA K
MpOLIJIOMY M HACTOSIIEMY  POCCHUHCKOU
MaT€MaTUuKH, IIEHHOCTHBIM OTHOIIICHUEM K
JNOCTHKEHHUSIM  POCCUHMCKMX MAaTeMaTUKOB H
pOCCHICKOM  MAaTeMAaTU4YeCKOW  IIKOJbL, K
WCIOJIb30BAHUIO ATUX JOCTHXKEHUM B JPYrux
HayKaXx, TeXHOJIOTHSIX, cepax SIKOHOMUKHU.

3. JIyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHMSI:

OCO3HAHUEM JYXOBHBIX LIEHHOCTEH POCCHUICKOTO
Hapona; CHOPMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHS, ITUYECKOI0 ITOBEACHMS, CBI3aHHOTO C
MPAaKTUYECKUM  NPUMEHEHHEM  JOCTIKCHUM
HAyKU U JCATEIBHOCTHIO YYEHOTO; OCO3HAHHUEM
JUYHOTO BKJaJa B IOCTPOCHHE YCTOWYHMBOTO
Oymymiero.

4, DcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOUICHHEM K MHpY, BKIIOUas
ACTETUKY MAaTeMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7ay, pEUICHHUH, pacCyXICHUM;
BOCIIPUUMYHUBOCTHIO K MaTeMaTHYECKUM
acIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA.

5. dusnueckoe BOCIUTAHUE:

C(I)OpMI/IpOBaHHOCTBIO YMCHHUA MNPUMCHAITDH
MAaTCMaTHYCCKHUC 3HaHHUA B HHTCpECaX
300pPOBOTO U 0e30I1acHOr0 06pa3a JKH3HU,
OTBCTCTBCHHOI'O OTHOIICHUHA K CBOCMY

3I0pPOBBIO (3mopoBoe MUTaHUE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATUN M OTIbIXA,
perynsipHas ¢buznyeckas aKTHUBHOCTD);
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¢busnueckoro COBEPILICHCTBOBAHMS, pu
3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHON
JESATEIbHOCTBIO.

6. TpynoBo€e BOCIIUTAHUE:

TOTOBHOCTBIO K TpyAdy, OCO3HAHUCM LCHHOCTU
TPYIOJIIOOHS; MHTEPECOM K PAa3IUYHBIM chepam
npodecCHOHATEHOW JEATEIHbHOCTH, CBSI3aHHBIM
C MAaTeMaTUKON M €€ NPUIIOKECHUIMHU, YMEHUEM
coBepulaTb OCO3HAHHBIA  BbIOOp  Oymymieit
npodeccun W pearn30BBIBaTH COOCTBEHHBIE
KHU3HCHHBIC IIJIaHBbI, TOTOBHOCTBIO n
CIOCOOHOCTBIO K MaTeMaTHYeCKOMY
o0pa3oBaHMI0O M caMOOOpa3oBaHMIO  Ha
MMPOTAKCHHUU Bcel KHU3HHU; TOTOBHOCTBKHO K
AKTUBHOMY Y4YAaCTHUIO B PCHICHUH ITPAKTUUYCCKUX
3a7a4 MaTeMaTHYECKOIl HaPaBJICHHOCTH.

7. DKOJIOTHYECKOE BOCIIUTAHUE:

c(OpMUPOBAHHOCTHIO 9KOJIOTMYECKOMN
KYJIBTYPBI, ITOHUMAaHUEM BJIMAHUA COLHAJIBHO-
SKOHOMMYECKHUX TIPOLECCOB HAa  COCTOSIHHE
NPUPOTHON U COLMATBHON Cpeibl, OCO3HAHUEM
rJ1006aIBbHOTO XapakTepa AKOJIOTHYECKUX
npoOieM;  OpHEeHTauued Ha  NpUMEHEHHE
MaTeMaTHYeCKUX 3HAHWM Ui pelleHus 3aaad
B 00JIaCTH OKpY)Karollled Cpefpl, TUIaHUPOBAHUS
IOCTYNIKOB W OLEHKM HUX  BO3MOXKHBIX
MOCIIEACTBHH JUIsl OKPYXKAIOIIeH cpebl.

8. LIeHHOCTH HaYYHOTO ITO3HAHHUS:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKd M OOIIECTBEHHON NpPaKTHUKH,
NOHMMAaHMEM MaTeMaTH4YeCKOW HayKuh Kak
cdepbl UeIOBEYECKOM JesITeNbHOCTH, ITAIOB €€
pa3BUTHUA UM  3HAUYUMOCTH [N Pa3BUTHUS
UBUJIN3AIIY; OBJIaJICHUEM S3BIKOM
MaTEeMaTHKUd U MaTeMaTUYECKOU KyJIbTypoil Kak
CPEICTBOM TO3HAHUS MHUPA; TOTOBHOCTHIO
OCYHIIECTBIISATh MIPOEKTHYIO u
HCCIIE10BATENIbCKYIO NEeATETbHOCTh
WHAWBUAYAIBHO U B TPYIIIIE.

MeTaHpe,[[MeTHHC

1. Vuueepcanvnvie nosnasamenwvhvle Oeticmeus,
obecneuusaiom Gopmuposanue 0a308bix
KOZHUMUBHBIX npoyeccos obyuarowuxcs
(oceoenue Memooo8 NOZHAHUA OKPYIHCAIOULe20
mupa; npumenenue JI02UYECKUX,
UCC1e008amenbCKux onepayuii, yMenul
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pabomamy ¢ unghopmayuelti).
ba3oBbi€ JIOTUYECKHUE ACHCTBUS:

. BBISIBJIATD u XapaKTepu30BaTh
CYIIECTBEHHBbIE  NPHU3HAKKM  MaTEeMaTHUYECKHX
0OBEKTOB, TIOHSTHH, OTHOIICHUH  MEXIY
NOHATHSIMH,  (HOPMYJIUPOBATh  OMPEICIICHUS
MTOHATHH; YCTaHABIIMBATh CYILIECTBEHHBII
NpU3HAK  KJIAcCU(UKALNWUK, OCHOBAHHS IS
000011eHus u CpaBHEHUS, KpUTEpUU
MIPOBOIMMOTO aHAJIN34;

. BOCIIpUHUMATh,  (QopmMyaupoBaTh U
MpeoOpa3oBbIBATh CYXIACHUS: YTBEPIUTEIHHBIC
U OTpHIIATeNIbHbIC, E€IUHUYHBIC, YaCTHBIE W
0011111€; YCIIOBHBIE;

. BBISIBJIATD MaTeMaTHYEeCKHE
3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHBOPEUHUS
B ¢dakrax, [JaHHBIX, HAONIONCHUIX W
VTBEPXKJICHUSIX;, TpeajaraTb KpPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUI;
. JIeNaTh BBIBOJBI C  HCIIOJIb30BAaHUEM
3aKOHOB JIOTUKH, JEAYKTUBHBIX U UHIAYKTHUBHBIX
YMO3aKIIOUeHUH, YMO3aKITIOUEHHUI TI0 aHAJIOTUH;
. IIPOBOJIUTH CaMOCTOSITEIIBHO
JI0Ka3aTelIbCcTBA MATEMAaTUYECKUX YTBEPKICHUU
(mpsiMple W OT TPOTHUBHOTO), BBICTPAUBATH
apryMEHTalWl0, [PUBOJWUTH  MPUMEPBl U
KOHTPIIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHbBIE
CYXKJICHUS U BBIBO/JIBI;

. BBIOMPATh CMOCOO pelieHus ydeOHOM
3amaud  (CpaBHHBATh HECKOJBKO BapUaHTOB
pelieHus, BeIOMpaTh HamOojee MOAXOIALIUN C
y4€TOM CaMOCTOSITEJIbHO BBIJICJICHHBIX
KPUTEPHUEB).

ba3oBble HcClIe1I0BATENbCKHUE ICHCTBHUSL:

J UCII0JIb30BaTh BOTIPOCHI Kak
UCCIIEIOBATEIbCKUA ~ MHCTPYMEHT  ITO3HAHUS;
¢dopmynupoBaTh  BOMIPOCHL,  (PUKCHpYrOIIUE
OpoTHBOpEUYHe,  MpobieMy,  YCTaHaBJIMBATh
UCKOMOE€ U JaHHOe, (OPMHUPOBATH THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3ULUIO, MHEHMUE;

o IIPOBOAUTH CaMOCTOSITEJIBHO
CIUITAaHMPOBAHHBIN JKCIEPUMEHT, HMCCIEA0BAHNE
o YCTaHOBJICHUIO ocoOeHHOCTEH

MaTeMaTUudYCCKOIro O6’beKTa, SABJICHUSA, MIpoLecca,
BBISBIICHHUIO 3aBHCHMOCTEH MCKAY O6’beKTaMI/I,
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SIBIICHUSIMH, TIPOLIECCAMH;
J CaMOCTOSITEIILHO (bopmynupoBaTh
0000mIeHnsT ¥  BBIBOABI MO  pe3yJabTaTaMm
MpOBEAEHHOTO  HAOJIONEHUS, HCCIICAOBaHMUS,
OIICHUBATh JOCTOBEPHOCTD MOJTY9E€HHBIX
pe3ynbTaTOB, BEIBOJIOB U 0000IICHHUIA;

o IPOTHO3UPOBATH BO3MOXKHOE DPAa3BUTHE
nporiecca, a TakKe BBIIBUTATH MPEIIOI0KCHHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSIX.

PaGora ¢ undopmarmei:

° BBISBJISITH  JeUIUTHI  MHPOpMAIIUH,
JAHHBIX, HEOOXOAUMBIX JJISl OTBETA HA BOIIPOC U
JUIs pellIeHUs 3a]1auH;

. BbIOMpaTh MHPOPMAIMIO M3 HUCTOYHHUKOB
Pa3IMYHbIX THUIIOB, aHaAJIM3UPOBATD,
CUCTeMaTU3UpOBaTh M  HMHTEPIPETUPOBATH
nH(pOpMallMI0 pazIMYHbIX BUIOB U (opm
MIpe/ICTaBJICHMUS;

. CTPYKTYPUPOBATh uH(popMaIuio,
MpeiCcTaBiIsATh €€ B  pa3iMuHbIX  (opMmax,
WJUTIOCTPUPOBATh IPpahuuecKu;

o OIICHUBATh HAAEKHOCTh MH(OPMALIUU TIO
CaMOCTOSITEJILHO chopMyIMPOBAHHBIM
KPUTEPUSIM.

2. Yuusepcanvuvie KOMMYHUKAMmMueHbvle

delicmeus, obecneuusaom cgopmuposanHoCcms
COYUATLHBIX HABLIKOS 00YYAIOUJUXCSL.
Obwienne:
o BOCIIPHHUMATh u bopmynupoBaTh
CYKIEHHsI B COOTBETCTBUU C YCIOBUSIMU U
HeNssMU  OOIICHHUS; SCHO, TOYHO, TI'PaMOTHO
BBIPAKAaTh CBOI TOYKY 3PCHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO
XOAy PpelieHHus 3a7a4d, KOMMCHTHUPOBATh
TIOJTyYCHHBIN PE3yJIbTAT;
o B X0J€ OOCYXIEHHUS 3a7aBaTh BOIPOCHI
MO CYHIECTBY OOCY)KTaeMOW TeMBbI, TPOOIEMBI,
pemiaeMoil  3amauM,  BBICKAa3bIBaTh  HUJCH,
HAaIleJICHHbIE Ha MOWCK PEIEeHHUs; COMOCTABIATh
CBOM CYXKIEHUS C CYXKACHUAMHU JPYTHUX
YYaCTHUKOB JHANOra, OOHApY>KUBATh pa3luyue
U CXOJACTBO TO3WIMIA; B KOPPEKTHOU Qopme
(hopmynupoBaTh pasHoriacusl, CBOM
BO3paKECHHUS;

® MIPEICTABIATh  PE3yAbTATHl  PEIICHHS
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3aJauu, HKCIIEPUMEHTA, UCCIIeIOBAHUS, TPOCKTA;
CaMOCTOSITEJILHO BBIOMPATH ¢dopmar
BBICTYIIJICHUSA C y‘IéTOM 3aaa4 Mpe3CcHTauuu u
O0COOCHHOCTEH ayIUTOPHH.

COoTpyIHUYECTBO:

o MOHUMATh u HCIIOJIb30BATh
MPEUMYIIECTBA KOMAHJHON W WHIUBUAYAJIBbHOMN
paboTel TpU  pelIeHHd  y4yeOHBIX  3aj]ady;
NpPUHUMATh 11€J1b COBMECTHOW JCSITEIBHOCTH,
IJIAaHUPOBATh OpraHu3aIo COBMECTHOM
paboThI, pacrnpenensiTh BH/JIBI pabor,
JOTOBapuBaThbcs,  OOCYXAaTh  IpoLecc U
pesynbTaT  paboTh;  0000mIaTh  MHEHHS
HECKOJIbKUX JIFOAEH;

. y4acTBOBaTh B TPYNNOBBIX (dopmax
pabotel  (0OCyxneHusi, OOMEH  MHEHUH,
«MO3TOBBIC IITYPMBI» W WHBIC); BBHITIOJHATH
CBOIO 4acThb pabOThl U KOOPAWHHUPOBATH CBOU
JNEUCTBUST C JPYrUMU 4ICHAMU KOMAaH/IBI,
OIICHMBAaTh KauyeCcTBO CBOET0 BKJIaJa B OOIIUI
MPOIYKT IO KpUTEPHsIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJCHCTBUSL.

3. Vuusepcanvhvie pezynamuenvie Oelicmsus,
obecneuusarom  opmuposanue - CMbLCIOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
CamMoopranusanusi:

° COCTaBJISITh IUIAH, AITOPUTM pEIICHUS
3a/1aud, BBIOMPATH CIOCOO pEIICHUs C Y4ETOM
UMCIOIIMXCS  PEeCypcoB W COOCTBEHHBIX
BO3MO>KHOCTEM, apryMeHTHUPOBATh H
KOPPEKTUPOBATh BapUaHThl PEIICHUN C y4ETOM
HOBOM MH(pOpMAITUH.

CaMOKOHTPOJIb:

. BIIaJICTh HABBIKAMU  IT03HABATEIIbHOM
pediaeKkcMd KAk  OCO3HAHUS  COBEPIIAEMBIX
JNEHUCTBUM W MBICIUTEIBHBIX IPOIECCOB, HUX
PE3YNIbTATOB; BIAACTh criocobamMu
CaMOIIPOBEPKH, CAMOKOHTpPOJS Ipouecca W
pe3ynbTaTa peuieHus MaTeMaTHueCKOM 3a/1auu;
° NpeABUACTh TPYAHOCTH, KOTOPbIE MOTYT
BO3HUKHYTh MpPU PEHIEHUH 33a7aud, BHOCUTH
KOPPEKTUBBI B ACSATEIIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEILCTB, JAHHBIX, HAWJCHHBIX OIIHOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

L4 OLCHUBATL COOTBCTCTBUC  PE3yJibTaTa
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UeId W YCIOBUAM, OOBSCHATH HPUYHHBI
JOCTHDKEHUSI WJIM HEJIOCTH)KCHHUS PE3YNIbTaTOB
NEeATeNbHOCTH, HAXOAUTh OMMOKYy, JaBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

[IpenmerHbIE

10 xmacc/ 1 rog oOyueHus

Monaynb«Anredpa u Hauyajga MaTeMaTUYECKOTrO
aHaJm3a»

. OnepupoBaTh MOHIATHIMU:
palMOHATIBbHOE U ACUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JIECSITUUHAs APOOb, IPOLICHTHI.
J BoinonHaATe apudmernueckue onepanuu
C pallMOHAJILHBIMU U J€MCTBUTEIbHBIMU
YHCIIaMU.

o BoinonHaTe npuOIMxEHHBIE
BBIYMCIIEHUS, UCII0Nb3Ys MIPaBHIIa OKPYIJIEHUS,
JieNaTh IPUKUIKY U OLIEHKY pe3yibTara
BBIYMCIICHUH.

. OnepupoBaTh MOHATUSMU: CTETIEHb C
LeJIbIM TIOKa3aTesieM; CTaHaAapTHast popma
3aMMcy JeMCTBUTENLHOTO YUCIIa, KOPEHb
HaTypaJbHOM CTENEHH; UCTIOIb30BATh
MOAXOISILYI0 (POPMY 3aITUCH IeHCTBUTEIbHBIX
qucen Ui peleHHs IPaKTUYECKUX 3a/1ad U
MIPEICTAaBICHUS JAHHBIX.

o OmnepupoBaTh NOHATUSAMU: CUHYC,
KOCHHYC U TaHI'€HC IIPOM3BOJILHOIO YIJIa;
UCII0JIb30BATh 3aIKCh IPOU3BOJIBHOIO YIila
yepe3 00paTHbIe TPUTOHOMETPUUECKUE

dbyHKIHH.

Yucna
BBIYHUCIICHUS.

. OnepupoBaTh NOHATUSAMU: TOKIECTBO,
ypaBHEHHE, HEPaBEHCTBO; 1IEJI0E,
paLMOHATIbHOE, UPPALIMOHAILHOE YPABHEHUE,
HEpPaBEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHHE.
J Beimonsate npeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAKEHUH U peliaTh
TPUTOHOMETPUYECKHE YPAaBHEHHUS.

o BoimonsaTh npeoOpa3oBaHus LETbIX,
paLMOHATIBHBIX U MPPALMOHATIBHBIX BBIPaXKEHHH
U pelIaTh OCHOBHBIE THIIBI LIETbIX,
paLMOHATIBHBIX U UPPALMOHAIBHBIX YPABHEHUH
Y HEPaBEHCTB.

J [IpuMeHsATh ypaBHEHHS U HEPABEHCTBA
JUISL pELIeHNs] MaTeMaTHUeCKUX 3aj1a4 1 3a]1a4 U3
pa3nuyHbIX 00JacTeil HAYKHU U peaNbHOM KU3HU.
J MoienupoBaTh peajbHble CUTyallul Ha

YpaBHeHus
HEPaBEHCTBA.

u
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SI3BIKE aNTeOpBhl, COCTABIAThH BRIPAKCHHUS,
ypaBHEHUs, HEPABCHCTBA IO YCIIOBUIO 33/1a4H,
HCCIIEIOBATH MIOCTPOSHHBIC MOJICIH C
WCIIOJIb30BaHUEM arapara aireopsl.

e OnepupoBatb MOHSTUSMMU: byHKIHS,
crocoObl  3a/1aHUs GbyHKIUY, o0macTp
OTIpE/IeIeHUs] 1 MHOKECTBO 3HaYeHUU (PyHKIHMH,
rpaduk GyHKINH, B3aUMHO 00OpaTHbIe (PyHKINH.
e OmepupoBaTh TOHATHSAMH: UYETHOCTb U
HEYETHOCTh  (YHKIUM, HYIM  (QYHKIHH,
MIPOMEXKYTKH 3HAKOMIOCTOSTHCTBA.

e lcnons3oBate rpaduku  QyHKIMH IS
peuieHust ypaBHEHUH.

e Crpoutrb u uyuTaTh TrpaduKd JUHEHHOU
(GyHKIMM, KBAaJpaTUYHOW (PYHKUWHU, CTENEHHON
(YHKIIMY C LIETIbIM MTOKA3aTeNIeM.

e lcnonp3oBate rpaduku  QyHKIUE IS
MCCIIEJOBAHUS TPOLIECCOB M 3aBUCHMOCTEH TIPH
pelIeHNH 3a/1a4 U3 PYTrUX y4eOHBIX TPEIMETOB
W peajbHOM >KM3HM; BBIpaXaTb (QopMyrmamu
3aBHCHUMOCTHU MEXIY BEITMUYNHAMM.

OyHKINHT
rpaduku.

o OnepupoBatb MOHSTUSIMHU:
MOCJIEI0BATENbHOCTh,  apudMeTHdeckas U
reoMeTpHuyecKkas Mporpeccuu.

o OnepupoBaTh MOHATUSAMU: OECKOHEUHO
yObIBatomasi  reoMeTpuyeckas  Mporpeccus,
cymMma OCCKOHEYHO yOBbIBaroIei
reOMETPUUECKON MPOTPECCHH.

o 3anaBath MOCIIEZ0BATEIHHOCTH
Pa3IUYHBIMU CIOCO0aMHU.

. Hcnonb3oBaTh CBOMCTBa
MOCIIEZOBATEIbHOCTE W Tporpeccuil s
pellleHusT  peambHBIX  33Jay  MPUKIATHOTO
Xapakrepa.

Hauana

MaTeMaTU4ICCKOI o

aHaJin3a.

L4 OHepI/IpOBaTL INOHATHUAMU: MHOKCCTBO,
onepal HaJl MHOXKECTBAMHU.

L4 Hcnonp3oBaTh TCOPCTUKO-
MHO>KECTBEHHBIN arrapar st OImuCanus
PCAIBHBIX ITPOUECCOB U ﬂBJ'IeHHfI, IIpUu pCHICHUN
3ala4 U3 Jpyrux y‘Ie6HBIX npeaAMcETOB.

L4 OHepI/IpOBaTL NOHATUAMU: OIIPECACIICHUC,
TCOpCMa, CICACTBUC, TOKA3aTCIILCTBO.

MHoecTBa
JIOTHKA.

u

[IpenmerHbIe

11 xmacc/ 2 rog oOyueHus

MOJIYJ'IB ((AJIFG6D3 1 HadyaJia MaTeMaTH4CCKOI'O
a”HaJIu3a»
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J OnepupoBaTh NOHATUSIMU: HATYpaJbHOE,
LEeJI0e  YUCIIO;  MCIOJB30BaTb  MPU3HAKU
JEIMMOCTH LEJIbIX YHCEJI, pa3I0KEeHNe YKciia Ha
IIPOCTbIE MHOKMTEIH JUIsl PELIEHUS 3a]1a4.

o OnepupoBaTh MOHSATHUEM: CTENEHb C
paLMOHATILHBIM [T0KA3aTEJIEM.

. OnepupoBaTb MOHATUAMHU: JIOTapUPM
quca, JECSITUYHBIE u HaTypaJIbHbIE
J0rapupMBlL.

Yucna
BBIYHUCJICHUS.

. [IpuMeHATs CBOMCTBA CTENEHW IS
npeoOpa3oBaHMsl  BBIPAKEHUH;  ONEpUPOBATH
MOHATHSMM:  TIOKa3aTeJIbHOE YpaBHEHHE U
HEpPaBEHCTBO;  pellaTb  OCHOBHBIE  THUIIBI
MOKa3aTeIbHbIX YPAaBHEHUI U HEPABEHCTB.

. Boinonuate npeoOpazoBaHus
BBIpa)KEHUH, COJIepIKaIINX norapudmsr;
OTIEpUPOBATh MOHATHAMH: JIOTApUPMUUECKOE
ypaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE
TUTBI  JIOTApU(PMHUYECKUX  ypaBHEHUH  H
HEPaBEHCTB.

. Haxonute peleHus MPOCTEUIIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

. OnepupoBaTh  NOHATHSAMHU:  CUCTEMA
JUHEWHBIX  yYpaBHEHUH U €€  pCIICHHE;
HCMOJIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHHI
JUISl peLIEHUs MPAKTUYECKHX 3a/1a4.

. Haxonuth pemieHus: npoCcTenImx CUucTeM
U COBOKYIHOCTEW palMOHAIbHBIX YPaBHEHUU U
HEPaBEHCTB.

. MopenupoBath peanbHbIE CUTyallMM Ha
SI3pIKE  anreOpbl, COCTABISTH  BBIPAXKEHUS,
YpaBHEHUsl, HEPAaBEHCTBA M CHUCTEMBI IIO
YCIIOBHIO 3aJaud, MCCIEI0BATh IOCTPOECHHBIE
MOJIETIM C UCIIOJIb30BAHUEM afmapara anreOpsbl.

YpaBHeHus
HEpaBEHCTBA.

u

J OnepupoBaTthb HOHSTUSAMU:
nepuoindecKas byHKLM, IPOMEXKYTKU
MOHOTOHHOCTH (DYHKIIMHM, TOYKH SKCTpeMyMa
¢yHkuuu,  HamOoJsipllee M HaMMEHbIIee
3Ha4YeHUs byHKIUN Ha POMEKYTKE;
UCIOJIb30BaTh MX JUIA MCCIIe0BaHMs (PyHKLINH,
3aJJaHHOH rpadukom.

. OmnepupoBaTh  MOHATHAMHU:  TIpadUKu
MOKa3aTeNbHOMH, norapupMHUECKON u
TPUTOHOMETPUUYECKHX (DYHKIMIA; U300paxarh Ux

OyHKIMHU
rpaduKu.
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Ha KOOpPJAMHATHOM IUIOCKOCTH M HCIIOJIb30BaTh
JUIS PEIIEHUs] YPaBHEHUN U HEPABEHCTB.

J N3o6paxars Ha KOOPJMHATHOM
IUIOCKOCTU TpayKH JIMHEWHBIX YpaBHEHUH H
UCIIOJIb30BAaTh UX JUISl PEIICHUS CUCTEMBI
JIMHEHHBIX YPaBHEHUM.

J Hcnonw3oBate Tpaduku (QyHKIHNA s
UCCIIEIOBaHMsl TPOLIECCOB U 3aBUCUMOCTEH U3
JIPYruX y4eOHBIX TUCIHUILIINH

e OmnepupoBaTb TOHATUSMHU:  HEMpEpbIBHASL
GbyHKIMS; IIPOU3BOIHAS GyHKIMY;
HCII0JIb30BAaTh T€OMETPUYECKUN U (PU3NYEeCKUil
CMBICIT IPOU3BOAHOM /IJIs1 pEeLIeHUS 3a/1a4.

e Haxomauth  OpPOM3BOJHBIE  3JIEMEHTAPHBIX
(GYHKIMM, BBIUUCIATH MPOU3BOJIHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIUA.

e lcnonb3oBaTh MPOU3BOIHYIO JUISt
uccieoBaHus (PYHKIIMM Ha MOHOTOHHOCTh H
9KCTPEMYMBI, MIPUMEHSITh pe3yabTaThl
HCCIIEIOBAaHUS K IOCTPOEHHUIO I'paKOB.

e licnons3oBath IIPOU3BOIHYIO TUIS
HaxOXACHHS  HAWIydyllero  pEUlIeHus B
NPUKIAJHBIX, B TOM YHCJIE COLHUAIBHO-
YKOHOMMYECKHUX, 3a1a4ax.

e OmnepupoBaTh NOHATUSAMM: IE€pBOOOpasHas U
UHTETpaJl; IIOHMMAaTb TIEOMETPUYECKUH U
(bu3nyeckuil CMbICII HHTETpaIa.

e Haxomutre nepBooOpa3zHble 3JIEMEHTapHBIX
(GyHKUUH; BBIYMUCIATH MHTErpal Mo Qopmyie
Herorona—JleitOaumna.

e Pemarhs nNpuKIajHbIE 33aJa4d, B TOM 4YHCIIE
COLIMAIBHO-3KOHOMHUYECKOT0 U (PU3UYECKOTro
XapakTepa, CpEICTBAaMHM  MaT€MaTU4ECKOIrO
aHaJIn3a.

Hauamna
MAaTEeMaATHUYCCKOT O
aHaan3za.

IIpeamerHsie

10 xnacc/ 1 rog oOyueHus

Monyns «I'eomerpusi».

1. OHepI/IpOBaTb MOHATUAMMU: TOYKA, ITpsAMasd,
INJIOCKOCTB.

2. IlpuMeHATH aKCHOMBI CTEPEOMETPUH WU
CIIEICTBUS u3 HUX npu peleHnu
TFE€OMETPUYECKUX 3aa4.

3. OHepI/IpOBaTL NMOHATUAMU: ITAPAJUICIIBHOCTb U
NECPpUCHAUKYIIAPHOCTD IPAMBIX U IUIOCKOCTEH.

4. KnaccuuuupoBaTb B3aMMHOE PACIIONIOKEHHE
MPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.

IIpsimble 51
IIJIOCKOCTH B
IIPOCTPAHCTBE
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5. OnepupoBarh NOHATUSAMU: ABYTPAHHBINA yroJl,
I'paHy JIByTPaHHOIO yIila, pedpo ABYrpaHHOIO
yTila; JUHEHHBIN YroJl JBYTPAaHHOTO YIJIa;
rpagycHas Mepa JABYTPaHHOIO yria.

6. OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK,
BBIITYKJIBIM U HEBBIITYKJIBI MHOTOTPAHHUK,
3JIEMEHTHl MHOTOI'PaHHUKA, IPABUIIbHBIN
MHOTOTpaHHHUK.

7. Pacnio3HaBaTh OCHOBHBIE BUbI
MHOTOT'PaHHUKOB (TTpaMu/Ia; PU3Ma,
MPSIMOYTOJIbHBIN Napajuieenunes, Kyo).

8. KitaccuduiupoBaTh MHOTOTPAHHUKH,
BBIOMpasi OCHOBAHUS JJIs KJIACCU(PUKAIIUH
(BBIMTYKJTBIE ¥ HEBBITYKJIBIE MHOTOTPDAHHHKH;
MIPaBWJIbHBIE MHOTOT'PAHHUKH, MPSMBIC U
HaKJIOHHBIE TTPU3MBI, TAPAJUICIICTIATIC IB ).

9. OnepupoBaTh NOHATUAMM: CEKYyIIas
MJIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

10. OOBACHATH TPUHLIUIIBI TIOCTPOEHUS
CCUEHUH, UCTIOJb3Ysd METOJ CIEIOB.

11. CTpouTh ceyeHUs MHOTOTPAaHHUKOB
METOJIOM CJICJIOB, BBITIOJTHSATH (BEIHOCHBIE)
IJIOCKHE YEPTEX M U3 PUCYHKOB IMPOCTHIX
00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHHU3Y.

12. Pemate 3a1aun Ha HaX0KICHUE
F€OMETPUYECKHUX BEJIMYUH 110 00pas3iaM uiu
aNropuTMaM, IPUMEHSS U3BECTHBIC
AQHAJTMTUYECKUE METOIbI ITPH PEIICHUHN
CTaHJAPTHBIX MAaTEMaTHYECKUX 3a/1a4 Ha
BBIYMCIICHHE PACCTOSTHUN MEXIY ABYMS
TOYKaMH, OT TOYKH JIO MPSAMOM, OT TOUKH J0
IUIOCKOCTH, MEXTYCKPEIIMBAIOIIUMUCS
PSMBIMH.

13. Pemrats 3a1auyn Ha HaX0KICHUE
F€OMETPHUYCCKHUX BEJIMYUH T10 00pa3iaM Uiu
aNropuTMaM, IPUMEHSS U3BECTHBIC
AHAJIMTUYECKUE METObI ITPU PEIICHUN
CTaHJAPTHBIX MaTEeMaTHYECKUX 3a7a4 Ha
BBIYHMCIICHHE YTJIOB MEK/y CKPEIMBAIOIUMUCS
NPSIMBIMH, MEXAY NPSIMOM U IIIOCKOCTHIO,
MEXY MJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB.

14. Beruncaars 00bEMBI U IHIOIIALN
MMOBEPXHOCTEH MHOTOTPAHHHUKOB (ITPHU3Ma,
MMpaMuia) ¢ IpuMeHeHneM (popMyIT; BBIYUCISATh
COOTHOUIEHUSI MEXY TIOIAIIMU

MHororpanHuku

26




MMOBEPXHOCTEH, 00hEMAMHU 0 T00HBIX
MHOTOTPaHHUKOB.

15. OnepupoBaTh NOHATUSMU: CHUMMETPUSI B
MPOCTPAHCTBE; IICHTP, OCh U TIOCKOCTh
CUMMETPHH; IEHTP, OCh U TNIOCKOCTh
CUMMETPHH QUTYPHI.

16. 13Bnekats, mpeoOpa3oBBIBATH U
MHTEPIPETHPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TEOMETPHUUECKUX (DUTYpaX,
MPECTAaBICHHYIO Ha YepPTeX)axX M PUCYHKAX.

17. IIpumeHaTh reoMeTpuueckre (HakThbl 17
pelLIeHNs CTepeOMEeTPUUYECKUX 3a/1ad,
MIPEIOJIAraoINX HECKOJIBKO I1aroB pelIeHMs,
€CJIM YCJIOBUS IIPUMEHEHUS 3aJJaHbl B IBHOU

dbopwme.

18. [IpuMeHATh pocTere NporpaMMHbIE
CPENCTBA U 3JIEKTPOHHO-KOMMYHHKAIIOHHBIE
CUCTEMBI IIPU PELIEHUHN CTEPEOMETPHUIECKUX
3az1ad4.

19. IIpuBOoaUTE IPUMEPHI MATEMATUYECKUX
3aKOHOMEPHOCTEN B PUPOJE U KU3HHU,
pacrno3HaBaTh NPOSIBICHAE 3aKOHOB F'€OMETPUU
B HCKYCCTBE.

20. ITpumMeHATh NOJTy4EHHbIEC 3HAHUS Ha
MIPaKTHKE: aHAIU3UPOBAThH peaibHbIE CUTYallUH
U IPUMEHSATH U3y4EHHBIC MTOHATHS B Ipoliecce
MOMCKA PEIICHHS] MAaTeMaTUYECKH
chopMynupOBaHHON POOIEMBI, MOACTUPOBATH
pealibHbIE CUTYallUH Ha SI3bIKE TEOMETPHH,
UCCIIEIOBATh MMOCTPOCHHBIE MOJICIH C
UCIOJIb30BAHUEM T€OMETPUUYECKUX MTOHSATUHN U
TeopeM, anrmapara anreOpbl; pemaTh
NPAaKTHYECKUE 33]]au, CBSA3aHHBIE C
HAXO0JIEHUEM T€OMETPUYECKUX BEITUUHH.

IIpeamerHsIe

11 xnacc/ 2 rog oOyueHus

Monayns «I'eomerpus».

1. OnepupoBaTh NOHATUAMU: HAITUHIPUYECKAS
HIOBEPXHOCTh, 00pa3yolue HUINHIPUIECKON
MOBEPXHOCTHU; LUIUHAP; KOHUYECKast
HIOBEPXHOCTh, 00pa3yrolIie KOHNYECKOH
IIOBEPXHOCTH, KOHYC; cheprueckas
IIOBEPXHOCTb.

2. Pacno3HaBath Tena BpameHus (LHIHHID,
KOHYC, chepa u 1map).

3. OOBACHATH COCOOBI MOJTyYESHHUS Tell

Tena BpaleHnus
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BpallEHU.

4. KimaccuuimpoBath B3aHMHOE PACIIOJIOKECHHE
cdepbl ¥ TIOCKOCTH.

5. OnepupoBaTh NOHIATUSAMU: IIAPOBON CEIMEHT,
OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA;
1IapOBOM CJIOW, OCHOBAHUE IIAPOBOTO CJIO5,
BBICOTA IIAPOBOTO CJIOS; IIAPOBOI CEKTOP.

6. Beruncaars O6’I)éMI)I U I1omraan
MTOBEPXHOCTEW TEJI BPALLICHUS, TEOMETPUUYECKUX
TeJ C MPUMEHEHUEM (HOPMYIL.

7. OnepupoBaTh NOHATUSMI: MHOTOTPAaHHUIK,
BIMCAHHBIN B cpepy U ONMMCAHHBIN OKOJIO
ctepsr; cepa, BucaHHass B MHOTOTPAaHHUK UITH
TEJIO BpPAIICHUSI.

8. BBIUMCHATE COOTHOLIEHUS MEXTY
IJIOUIAASIMU [TOBEPXHOCTEN U 00BEMaMU
MOJOOHBIX TE.

9. U306paxaTh u3ydaemble GUTYpHl OT PYKH U C
MIPUMEHEHHEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

10. BeITIOTHSTH (BBIHOCHBIE) INIOCKHE YEPTEKHU
W3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BU
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEIl
BpaIleHUsl.

11. M3BnekaTh, UHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HHPOPMAIIHUIO O
IPOCTPAHCTBEHHBIX TEOMETPUIECKUX (DUTYpaX,
NPE/ICTAaBJICHHYIO Ha YepTeXaxX ¥ PUCYHKaX.

12. OnepupoBaTh NOHATHEM BEKTOP B
IPOCTPAHCTBE.

13. BBIMOJNHATE JCHCTBHS CJIOXKEHHUS BEKTOPOB,
BBIUYMUTAHUS BEKTOPOB U YMHOXXCHHS BEKTOpa HA
YHUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHH
0o0J1a1aroT.

14. IlpuMeHsATh IPaBUIIO Mapalljiesienumneaa.

15. OnepupoBaTh NOHATUAMHU: 1EKAPTOBBI
KOOpPJMHATHI B IPOCTPAHCTBE, BEKTOP, MOLYJIb
BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPANHATEI
BEKTOPA, yroJl MEXy BEKTOPaMH, CKaJISIPHOE
IIPOU3BENIEHNE BEKTOPOB, KOJJIMHEAPHBIE U
KOMILIAHApHBIE BEKTOPBI.

16. Haxoautb cyMMy BEKTOPOB U IIPOU3BEIEHUE
BEKTOpa HA YHUCJIO, YTOJI MEXAY BEKTOPaMH,
CKaJISIPHOE NIPOU3BEJICHUE, PACKIIaIbIBaTh
BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOpaM.

Bekropsl
KOOPIUHATHI
MIPOCTPAHCTBE

B
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17. 3amaBaTh IIOCKOCTh YPaBHEHUEM B
JIEKapTOBO CUCTEME KOOpAUHAT.

18. IlpumeHaTs TeoMeTpuueckie (paKThl 1is
pELIEHNs CTEPEOMETPUUECKUX 3a/1aY,
IPEI0JIaratoluX HECKOJIBKO 11aroB PeIIeHN,
€CJIM yCJIOBUSI IPUMEHEHUS 3aJ]aHbl B IBHOU

dopme.

19. Pematp npocreiiine reoMeTpuyecKue
3a/1auM Ha IPUMEHEHNE BEKTOPHO-
KOOPAMHATHOTO METOJIA.

20. PemraTte 3agaun Ha 10Ka3aTEILCTBO
MATEMATHUUYCCKUX OTHOIHGHI/IfI 1 HAXO0XIACHUC
T€OMETPUYECKHUX BEJIMYUH TI0 00pa3iam min
aJ'IFOPI/ITMaM, HpI/IMeHSISI N3BECTHBIC MCTOIbI HpI/I
peIHeHI/II/I CTaHI[apTHBIX MaTeMaTNU4YCCKUX 3a1a4.

21. IlpuMeHATh MpOCTENIINE NPOTPAMMHBIE
CPENCTBA U 3JIEKTPOHHO-KOMMYHHKAIIOHHBIE
CUCTEMBI IIPU PELIEHUHN CTEPEOMETPHUIECKUX
3az1ad4.

22. IIprBOUTH IPUMEPBI MATEMATUYECKHAX
3aKOHOMEPHOCTEN B PUPOJIE U KU3HH,
pacrno3HaBaTh NPOSIBICHAE 3aKOHOB F'€OMETPUU
B HCKYCCTBE.

23. IIpuMeHsTh NOJIy4eHHbIEC 3HAHUS Ha
MIPaKTHKE: aHAIU3UPOBAThH peaibHbIE CUTYallUH
U IPUMEHSATH U3y4EHHBIC MTOHATHS B Ipoliecce
MOMCKA PEIICHHS] MAaTeMaTUYECKH
chopMynupOBaHHOHN MPOOIEMBI, MOAECTUPOBATH
pealibHbIE CUTYallUH Ha SI3bIKE TEOMETPHH,
UCCIIEIOBATh MMOCTPOCHHBIE MOJICIH C
UCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHITHIA U
TeopeM, anrmapara anreOpbl; pemaTh
NPAaKTHYECKUE 33]]au, CBSA3aHHBIE C
HAXO0JIEHUEM T€OMETPUYECKUX BEITUUHH.

IIpeamerHsIe

10 xnacc/ 1 rog oOydenus

MO,HYJ'IL «BeposSITHOCTDL M CTATUCTUKAY

1. YuTaTh ¥ CTPOUTH TAOIHUIIBI U AUATPAMMBI.

2. OHepI/IpOBaTb MOHATUAMU: CPEAHEEC
apI/I(I)MeTI/I‘{eCKOG, MCIHaHa, HaI/I60J'IBIJ_Iee,
HaMMCHBIIICEC 3HAYCHHUEC, pa3MaX MAaCCUBa
YU CJIOBBIX JAHHBIX.

3. OnepupoBaTh NOHATUSAMU: CITyYalHBII
AKCIIEPUMEHT (OTIBIT) U CIIydyaifHOE COOBITHE,
AJIEMEHTapHOE COOBITHE (NIEMEHTAPHBIN UCXO.T)
CIIy4aifHOTO OTIbITa; HAXOIUTh BEPOSTHOCTHU B
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OIIBITaX C PABHOBO3MOKHBIMU CIIy4ailHbIMHU
COOBITUSIMH, HAXO/IUTh U CPABHUBATH
BEPOATHOCTH COOBITUI B M3Y4YEHHBIX CITyYaiHbIX
JKCIIEpUMEHTAX.

4. Haxonuth 1 popMyarpoBaTh COOBITHS:
niepecedeHne U 00bEeJMHEHUE TAHHBIX COOBITHIH,
coObITHE, TPOTUBOMOJIOKHOE JAHHOMY
COOBITHIO; MOJIB30BATHCS AUarpaMMaMu Dijepa
1 GOPMYIIOH CIIOKEHHUSI BEPOSITHOCTEH TIPU
pelIeHnH 3a1ad.

5. OnepupoBaTh MOHIATHSAMU: YCIOBHAS
BEPOSATHOCTH, HE3aBUCUMBIE COOBITHS; HAXOAUTh
BEPOSITHOCTH € TIOMOIIBIO MIPaBUJIa YMHOXKEHUS,
C IOMOIIBIO JIEPEBA CIyYaHHOIO OIBITA.

6. [IlpuMeHsITH KOMOMHATOPHOE TIPABHUIIO
YMHOKEHUS TIPH PEIICHUH 3a71a4.

7. OnepupoBaTh MOHATUAMU: UCIIBITAHHE,
HE3aBUCHUMBIC UCTIBITAHUS, CEPUSI UCTIBITAHUH,
yCcreX U Heyjada; HaXOAUTh BEPOSITHOCTH
COOBITHI B CEPUU HE3aBUCUMBIX UCIIBITAHHUH JI0
IIEPBOI0 yCIeXa; HAXOAUTh BEPOATHOCTU
COOBITHH B cepuU UCTIBITaHUK bepHymu.

8. OnepupoBaTh MOHATUSMHU: CTydailHas
BEJIMYMHA, PACIIpe/ie]IeHHe BEPOSITHOCTEH,
Jyarpamma pacrpeieeHus.

[IpenmetHbIe

11 kmacc/ 2 ron oOyueHus

MO,Z[YJ'IB «BeposSTHOCTh M CTATHCTHKAY.

1. CpaBHUBATH BEPOSTHOCTH 3HAYEHUI
CIIyd4aifHOM BEJIMYUHBI IO PACHPEIeIICHUIO UK C
MOMOIIBIO AUATPAMM.

2. OHepI/IpOBaTb IIOHATUCM MAaTCMAaTHUYCCKOI'O
OXUIAAaHUA; IPUBOIUTH IIPUMCEPBI, KaK
IMPUMCHACTCA MATCMATHUYCCKOC O KN AAHUC
CJ'Iy‘IElfIHOfI BCIINYHMHBI HAXOAUTH
MaTeMaTUUICCKOC OKUAaHUE 10 JaHHOMY
pacipeaciiCHUuIO.

3. UmeTh MMpeACTaBJICHUC O 3aKOHC OOJIBIINX
YHUCCII.

4. ImeTh npecTaBiIeHUE O HOPMAIBHOM
pacnpeneneHuu.
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3. COAEP)KAHUE YYEBHOI'O IPEJIMETA

HasBanue
paznenos(a)/raas (bl)
n/unu Tem(bl)
y4eOHOTO MpeMeTa

Kpatkoe coneprkanue mporpamMmel pasaeno(a)/ riaaB(bl) u/mimi TeM(bl)
y4eOHOTO MpeaMeTa

Monynbe «Anrebpa u Hayajla MaTEMaTHYECKOIO aHAJIM3a»

Yucaa u
BBLIYMCJICHUSA

Panmonaneupie uncna. OOBIKHOBEHHBIE M JECATUYHBIE JpOOH,
IPOIEHTHI, OSCKOHEYHBIC NEPHOAMYECKUE IpodH. ApupMeTHYEeCKHEe
Oomnepaly C PalMOHAIBHBIMM YHCIAMHU, TPEOOpa30BaHUS YHCIOBBIX
BbIpakeHui. [lpuMeHeHne npoOGeil W MPOLEHTOB MJsi PpELICHUS
NPUKIAIHBIX 33/a4 M3 pPa3IM4HBIX OTpaciedl 3HAHUM M peanbHOU
KU3ZHU.

[elictButenbHble ynciia. PalmonanbHble M MppalMOHaIbHbIE YUCTIA.
ApudmMernueckre  Oonepanudd ¢ JIEUCTBUTEIbHBIMA  YHCIIAMH.
[IpubmmkEéHHBIC BBIYUCICHUS, TpaBUJa OKPYIJICHHS, NPHUKUAIKA U
OIICHKA PE3yJIbTaTa BHIYUCICHUH.

Crenenp ¢ menbiM mokazarenem. CraHmapTtHas QopMa 3amucu
NENCTBUTENBHOTO Yucia. Vcmoap30Banme moaxoasmieit (opMbl 3arucu
JIEWCTBUTENBHBIX YHCEN JUISI PEHIeHUd NPaKTHYEeCKUX 3a1ad U
MPEACTABJICHUS JAHHBIX.

ApudmMeTnuecknii KOpEeHb HaTypaJlbHOW cremneHu. JleWicTBus ¢
apuMeTHYeCKUMHU KOPHSIMH HaTypaJIbHON CTETICHHU.
CuHyCc, KOCHMHYC M TaHTE€HC YHUCJIOBOTO apryMeHTa. ApKCHHYC,

apKKOCHHYC, apKTaHI'€HC YUCJIOBOTO apryMeHTa.
Hatypanbubie u uensle yucna. [Ipu3Haku AeIMMOCTH LEIbIX
qucel.
CreneHs ¢ pallnoHaIBLHBIM MOoKa3zareraeM. CBOWCTBA CTETICHU.
Jlorapudwm yucna. Jlecatnynbie 1 HaTypalIbHbIE JOTAPUPMBI.

YpaBHeHus u
HepaBeHCTBa

ToxnecTBa U TOXKAECTBEHHbIE IPEOOPA30BAHUS.
[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. (OCHOBHBIE
TPUTOHOMETpUUYECKHE (HOPMYJIBL.

YpaBHeHHME, KOpEeHb YypaBHeHus. HepaBeHcTBO, pelieHHe
HEpaBeHCTBA. MeTo 1 MHTEPBAJIOB.

Pemienne wenblx M ApOOHO-PALMOHANBHBIX YpaBHEHUH WU
HEPABEHCTB.

Pemenue nppanroHaibHBIX ypaBHEHUN U HEPABEHCTB.

Pelienre TPUrOHOMETPUYECKUX YPABHEHUN.

IIpuMeHeHre  ypaBHEHM W HEPAaBEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3a/7ad M 3a/1ady M3 pa3IM4yHbIX oOjacTeil Hayku M
peabHOM KU3HU.

[IpeoOpazoBaHue BeIpakeHH, COAEPKALIUX JTOTAPUDMBI.

[IpeoOpa3oBaHue  BBIp@XEHUH, COAEPXKAIIMX  CTENEHH C
paLOHaAIbHBIM [1I0KA3aTEeJIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHble ypaBHEHUS] U HEPABEHCTBA.
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Jlorapudmuueckue ypaBHEHHs 1 HEPaBEHCTBA.

Cucrembl JIMHEHHBIX ypaBHEHUH. PelleHne mpuKiIagHbIX 3a1ad C
IIOMOIIIBIO CUCTEMBI JINHEUHBIX YPABHEHU.

CucreMbl M COBOKYIHOCTH pallMOHQIbHBIX YpPaBHEHUH U
HEPaBEHCTB.

[IpuMeHeHre ypaBHEHUM, CHCTEM W HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a/ad M 3ajad M3 pa3IM4HbIX oOjacTell Hayku |
pEaTbHOM KU3HH.

DOYHKIUH U
rpaguku

Oyuknmst, crmocoOsl 3amanus (yHkouu. [paduk  GyHKIUU.
B3aumHo oOpaTHbIE QYHKIIHH.

OO6nacTh ompeneneHuss 1 MHOXKECTBO 3HaueHUW QyHkuuu. Hymm
¢yaknun. IIpoMexyTku 3HaKoOMmoOCTOSIHCTBA. YETHbIE M HEUYETHBIE
(GyHKIMH.

CrenenHas (QyHKIUS ¢ HATypaJbHBIM U LIEJIBIM MOKa3aTeneM. Eé
cBoiicTBa 1 rpaduk. CoiicTBa 1 rpauk KOpHs N-0if cTEeneHu.

Tpuronomerpuueckas OKPY>KHOCTB, omnpezeneHue
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa.

DyHKIHA. [Tepnoanueckue GbyHKIMH. IIpomexyTkn
MOHOTOHHOCTM (QYHKIMH. MaKCUMyMbl U MHHUMYMBl (DYHKIHU.
Haubonpiiee 1 HaumeHblllee 3HaYeHHE (PYHKIIUU Ha IPOMEKYTKE.

Tpuronomerpudeckue GyHKITUN, UX CBOMCTBA U TpaduKH.

[Toka3arenbHass W jorapupmuyeckas (QyHKIUHM, UX CBOWCTBA U
rpadukH.

Hcnonws3oBanne rpadukoB PyHKIHMA 111 PEIICHUS YpaBHEHUN U
JMHEUHBIX CUCTEM.

Hcnonb3oBanue rpapukoB  QYHKOMM A1  HCCIeIOBaHMS
IPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT IIPH PELICHUU 3a7ay
U3 APYrUX y4eOHbIX IPEIMETOB U pEaIbHON KHU3HU.

Hauvanaa
MaTEeMaTHYECKOro
aHAJIN3a

[TocnenoBarenbHOCTH, CHOCOOBI 3a/laHUsSl MOCIEA0BATEILHOCTEH.
MOHOTOHHBIE NTOCIIEIOBATENBHOCTH.

Apudmernueckas U TreoMeTpuyeckas Mporpeccuu. beckoHeuHo
yObIBatomasi reomerpuyeckas mnporpeccus. Cymma OeCKOHEYHO
yObIBatomiet reomerpuyeckoil mporpeccun. DopMyna  CIOKHBIX
poLEeHTOB. Vcrnoap30BaHe NPOrPecCru JUIsl pEeLICHUs pealbHbIX 3a/1a4
NPUKIAJHOTO Xapakrepa.

HenpepeiBubie ¢QyHkimu. MeToa HWHTEpBAIOB MJs  peUICHUS
HEPABEHCTB.

[IpousBonnas ynkiuu. ['eomerpuueckuit U GU3NYECKUN CMBICI
IIPOU3BOJHOM.

[IpousBonHbIe dreMeHTapHbIX GyHKIMA. DopMysbl HAXOXKACHUS
MIPOU3BOTHOM CYMMBI, IIPOU3BEACHUS U YACTHOTO (DYHKIIHH.

[IpumeHeHre MPOU3BOMHON K HCCIENOBaHUIO (YHKIUN Ha
MOHOTOHHOCTh M JKCTpeMyMbl. Haxosknenue HaumOomnbliero u
HaWMEHBIIETO 3HaUeHUs (DYHKIIMH Ha OTPE3Ke.

[IpumeHeHre TPOU3BOJHOW [UISi HAXOXKACHUS  HAWIYYILETO
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pelieHuss B HOPUKIATHBIX 3aJadax, s OIpPENENIEHUs CKOpPOCTH
mpolecca, 3aJaHHOT0 (POPMYJION WU rpauKOM.

IlepBooOpasnas. Tabnuia nepBooOpa3HbIX.

Wnuterpan, ero reoMeTpuuyeckuii H  (UIUYECKUH  CMBICI.
Boruncnenue unrerpana no popmysne Hetorona—Jleitbuuna.

MHo:xecTBa U
JOTrHKa

MHoxecTBO, omepauMu  HaJl  MHOXKeCTBaMHu. Jlumarpammbl
Olinepa—Benna. IlpuMeHeHue TEOPETUKO-MHOKECTBEHHOIO anmnapara
JUIS ONIMCAHUS peajbHbIX IPOLIECCOB U SBJICHUM, IPU PELICHUH 3a/1a4 U3
JIPYruX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, ClIeICTBHE, J0Ka3aTEIbCTBO.

Monyns «I eomerpus»

IIpsimbie
IIOCKOCTH
NPOCTPAHCTBE

OcHOBHBIE TIOHATHS CTepeoMeTpur. Touka, npsiMasi, MI0CKOCTh,
npoctpaHcTBo.  lloHAtne 00  akCMOMaTH4eCKOM  IOCTPOEHUU
CTEpEOMETPUHN: AKCUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX.

B3aumHOe  pacrnosio)keHHe — MpsAMBIX B [IPOCTPAHCTBE:
nepeceKaroImecs, mapauieJbHble U CKPEUIUBAIOIINECs IpsMBIE.
[TapamienpHOCTE  NPAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
napajuiefibHble TpsIMbIE B MPOCTPAHCTBE; MapajUIEIbHOCTh TPEX
NPSMBIX, TMapaUICTbHOCTh TPSIMOM W TUIOCKOCTH. YTIOBI €
COHANPaBJICHHBIMA  CTOPOHAMH;  YTOJ  MEXAy TpSIMBIMH B
MPOCTPAHCTBE. [TapannensHOCTH TJIOCKOCTEH: napasuiesibHbIe
IUIOCKOCTH; CBOMCTBA TMapauieNIbHBIX IUIOCKocTed. [Ipocreitmme
MPOCTPAHCTBEHHBIE  (UTYpPBl HAa  IUIOCKOCTH:  TETPadap, Kyo,
rapajuieJenuIe]; HOCTPOECHUE CEYEHU .

[leprieHAMKYISPHOCTH NpAMOM u TJIOCKOCTH:
NEPHEHANKYJIPHBIE IPSIMbIE B IPOCTPAHCTBE, MIPSAMBIE NapAJIJICIbHbIE U
NEPHEHANKYJAPHbIE K IJIOCKOCTH, IpPU3HAK NEPHEHAUKYIIPHOCTH
OpsMOM M IUIOCKOCTH, TeopeMa O TMpsAMON MEePIEeHIAUKYISIPHOMI
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJ MEXIY NPSIMOM U INIOCKOCTBIO;
JIBYTPaHHBIN yroJi, JUHEHHBINA YToJl IBYyrpaHHoro yria. [lepnenaukyssp
Y HAaKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHHE OT
OpsIMOM 10 IUIOCKOCTH, TMPOEKIUs (GUTypbl Ha  IUIOCKOCTb.
[lepneHIUKYISIPHOCT IJIOCKOCTEH: NPU3HAK NEPHEHAMKYIIPHOCTH
JIBYX IUI0CKOcTe. TeopeMa 0 TpEX NepHeHAUKYIsApax.

MHoOrorpaHHuKHu

[Tonsitue MHOTOT'paHHHKA, OCHOBHbIE 3JIEMEHTBI
MHOTI'OI'PaHHMKA, BBIITYKJIbIE U HEBBIITYKJIble MHOTOTPaHHUKH; pa3BEPTKa
MHOrorpaHHuka. Ilpu3ama: nN-yrosipHas npusma; I'paHd ¥ OCHOBAaHHUS
OpU3Mbl;, TpsiMas W HAKJIOHHAas MpU3Mbl; OOKOBas M  TOJIHAas
HOBEPXHOCTH IIPU3MBIL. [Tapannenenunern, PSMOYTOJIbHBIH
napaisenenune] u ero cpoiicra. Ilupammpa: N-yrojgpHas nupamuna,
ITpaHd U OCHOBAaHUE MUPaMUIbl; OOKOBas M IOJHAs MOBEPXHOCTb
MUpPaMUIbl; IPaBUIIbHAS M yCeUEHHAS MUpaMUa. DIEMEHTHI IPU3MBI U
nupamupl. [IpaBUiIbHBIE MHOTOTPAHHUKHU: TOHATHE TPaBUIIBHOTO
MHOTOIPDAaHHHUKA; TpaBWJIbHAs MpU3Ma W NpaBWIbHAs MUPAMUAA;
NpaBUIbHASL TPEYrojibHas MUpaMUIa M TPABUWIBHBIA TeTpasdap; KyoO.
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IIpencrasneHue o0 NMpPaBUIBHBIX MHOTOTPAHHUKAX: OKTa’aAp, MOACKa’dap
u ukoca3rp. CeueHus NpU3Mbl U MUPAMUIBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH,
NpsIMOM,  IUIOCKOCTH.  ODJIEMEHTbl CUMMETpPUHM B  IUPaMUJAX,
napajuieenuneaax, IpaBuiIbHbIX MHOTOIPDAaHHUKAX.

Boruniciienue 351€MEHTOB MHOTOTPaHHMKOB: PEOpaA, IMAroHaiH,
yrael.  [lnomans OOKOBOM IMOBEPXHOCTH M TIOJIHOM TMOBEPXHOCTU
OpsIMOM  MPU3MBl, IUIOLIAJAb OCHOBaHUM, TeopemMa O OOKOBOM
HNOBEPXHOCTU NpsAMON mpu3Mbl. Ilinomans OOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTH MPABUIIBHOM IMUPAMHUJIBI, TEOPEMA O IUIOIIAN YCEUYEHHON
nupamuiel. [Touarue 06 00pEMe. OOBEM MUPaMUIbI, PU3MBL.

[Tonobnubie Tena B mpoctpaHcTBe. COOTHOLICHUS MEXIY
IJIOLIAASIMU ITOBEPXHOCTEH, 00BEMaMU MOJOOHBIX TEI.

Tena ppamenust

HunuHapudeckas TOBEPXHOCTh, 00OPA3YIOMINE IIAHIPUIECKOI
MOBEPXHOCTH, OCh IIMWJIHWHIPUYECKOW moBepxHocTu. LumuHmap:
OCHOBaHUS M OOKOBas MOBEPXHOCTb, OOpa3zyrollas M OCh; IUIOIIATb
OOKOBOH U MOJHOM MOBEPXHOCTH.

Konnueckas MTOBEPXHOCTb, obOpazyromue KOHUYECKOU
IIOBEPXHOCTH, OCh W BEpIIMHA KOHHYECKOW MoBepxHOCTH. KoHyc:
OCHOBaHWE W BepIIMHA, OOpasyromas ¥ OCh; IUIOMAab OOKOBOW M
MOJTHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpa3yloIlne W BBICOTA;
OCHOBAaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuamMeTp; MIoliaas MOBEPXHOCTH
cdepsl. B3zaumHoe pacrosiokeHrue cdepbl U IMIOCKOCTH; KacaTeiabHas
IJIOCKOCTH K cepe; momans chepsl.

N300paxenue Ten BpamieHUs Ha IUJIOCKOCTH. Pa3BépTka
WIMH]IPA U KOHYCA.

Kom6unanuu Ten BpallleHUs u MHOTOTPaHHHUKOB.
MHororpanHuk, ONUCaHHBIA OKoJiOo cdepsl; cdepa, BOHCaHHAs B
MHOTOTPaHHUK, WM TEJIO BPaIlCHHUSL.

[Tonsitue 00 o0O0vEMe. OcCHOBHBIE CBOWMCTBA OOBEMOB TeI.
Teopema 06 00BEME MPAMOYTONBHOTO TMapasieenurea U CIeACTBUS
u3 He€. O0bEM 1unuHapa, Konyca. O0bEM mapa u wiomaib cepsl.

[TogoGuble Tenma B mpocTpaHcTBE. COOTHOUICHHS] MEXKIY
IUIOMIA/IIMU TOBEPXHOCTEH, 00bEMaMU MOI0OHBIX TEJI.

Ceuenusi muiuMHApa (HMapaiyieNbHO U MEPIEHIUKYISIPHO OCH),
CEeYeHMs] KOHyca (mapajjielbHOE OCHOBAHUIO M IPOXOJIIEE Yepe3
BEpILHHY), CEYCHUS Iapa.

BexTopbl
KOOPAUHATHI
NPOCTPAHCTBE

Bektop Ha miockoctTh M B npocTpaHcTBe. (CloKeHHE H
BBIUMTAHUE BEKTOPOB. YMHOXXEHHME BEKTOpa Ha uucio. PasnoxeHune
BEeKTOpa 1Mo TpEM  HEKOMIUIaHapHbIM  BekTopam.  IIpaBuio
napajuienenunena. Pemenve 3aaa4, CBS3aHHBIX ¢ IPUMEHEHUEM IIPABUII
neiictBuil ¢ BekTopamu. [IpsMoyronpHas cuctemMa KOOpAUHAT B
npoctpanctBe. Koopaunatel Bektopa. [lpocreiimme 3amaun B
KOoOpJauHaTax. YTojl MexJIy Bekropamu. CKalspHOE IPOU3BEACHUE
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BEKTOPOB. BplunciieHHe YIIIOB MEXKAYy IPSAMBIMH U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO/ IIPU PELIEHUHA FEOMETPUUECKUX 3a/1a4.

Monynb «BeposSTHOCTh M CTATUCTHKA»

[IpencraBiaeHre AaHHBIX C NOMOIIBIO TAOIMIl M JUarpamm.
Cpennee apudmernueckoe, MeauaHa, HauOOJbIIee W HAMMEHBIIEE
3HAUEHUs, pa3Max, JUCHEPCUs U CTaHJAPTHOE OTKIOHEHHE YHMCIIOBBIX
HaOOPOB.

CrnyyaiiHble dKCIIEPUMEHTHI (OIBITHI) M CIydallHble COOBITHS.
OneMeHTapHble  COOBITHS  (MCXOZpbl). BeposSTHOCTH  cirydaitHOTO
coObITHs. ban3ocTb 4acToTel M BEpOSITHOCTH coObITHH. CiydaiiHble
ONBITBI  C  PaBHOBO3MOXHBIMU  DJIEMEHTAapHbBIMU  COOBITHUSMHU.
BepositHocTH  CcOOBITMH B ONBITaXx € PAaBHOBO3MOXHBIMU
3JIEMEHTapPHBIMU COOBITUSMHU.

Onepanuu  Haj COOBITUAMHU: TIepeceueHue, OOBbeIUHEHUE,
MPOTUBOTIONIOKHBIE  coObITHA.  lmarpammbr  Oiinepa.  Dopmyna
CJIOKEHHUSI BEPOSATHOCTEN.

VYcnoBHas BEpOSATHOCTb. YMHOXKEHUE BepOsSTHOCTEH. JlepeBo
ClIy4allHOTO  JKcrepuMeHTa.  DopMmyna  MOJHOM  BEPOATHOCTH.
HezaBucumsbie coObITHSA.

KomOunatopHoe mnpaBuio ymHOXeHus. [lepecraHoBku u
(daktopuan. Yucno coueranuit. TpeyroapHuk [lackans. Popmyna
6unoma Herotona.

bunapHpIii ciydaliHbIN OMBIT (MCIIBITAHKE), YCIIEX W HEyaada.
HeszaBucumble wucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUN 10
nepBoro ycrnexa. Cepusi HE3aBUCUMBIX UCTIBITAaHUN bepHyrum.

Cnyvalinas ~ BenuuMHa.  PacnpeneneHue  BEpPOSITHOCTEM.
Juarpamma pacrnipeaenenus. [Ipumepsl pacnpeneneHuii, B TOM 4HCIIE,
reoMeTpruecKoe 1 OMHOMHAIIBHOE.

YucnoBble XapaKTEpUCTUKHA CIy4alHBIX BEIMYMH: MAaT€MaTHYECKOE
OXUJAaHWEe, JHUCHEpPCUs M CTaHJapTHOE OTKiIOHeHue. Ilpumepsl
MPUMEHEHHUS] MAaTEMaTUYECKOTO OXKUJIaHWS, B TOM YKCJIE B 3a/ladyax W3
MOBCEHEBHOM JKM3HM. MaTremMaTHYecKoe OXUJaHue OWHApHOM
CIIy4allHOM BEJIMYMHBL. MaTeMaTH4eCKOe 0KUJAHUE CYMMBI CIIy4anHbIX
BEJIMUMH. MaTemMaTHyecKoe 0KUJAHUE U JTUCTIEPCHUST T€OMETPUUYECKOTO
1 OMHOMHAJIBHOTO pacIpeaeICHUMN.

3aKkoH OOJIBLIUX YHUCENl U €r0 poJib B HayKe, MPUPOJAE U OOIIecTBe.
Bb160pouHBIif METO1 UCCIIEIOBAHMIA.

[Ipumepsl  HeENpepbIBHBIX CiaydaWHbIX BenuuyuH. [lonstue o
IUIOTHOCTU paclpeleieHus. 3aJadyd, NPUBOJAIINE K HOPMAJIbHOMY
pactpenenesuro. [loHsaTHe 0 HOPpMAIBHOM pacpeneICHUH.

4. TEMATNYECKOE INTAHUPOBAHUE YYEBHOI'O IIPEJIMETA.
Monynb «Anredpa 1 Hayaja MaTeMaTHYECKOTO aHATIN3a»
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Ne Paznen / rnaBa Kou- OcHoBHbIE BUbI ONEeKTPOHHBIE
/ Tema BO JEATEIbHOCTH (uncpoBrie)
y4eOHOTO 4acoB oOyJaronuxcs 00pa3oBaTeIbHBIC
npeameTa pecypchl
10 kaacc (102 gacoB)
MHo:kecTBa 20 | Ucnmoab30BaTh TEOPETHKO-
PanMOHAJBHBIX " MHO>KECTBEHHBIN armapar Jyist
el CTBUTETbHBIX OTIMCAHUS XOJa PEIICHUS
yucesa. PanuonanbHblie MaTeMaTUYeCKHX 3a]1a4, a TAKXKE
YPaBHEHHUA " pPEATBHBIX MTPOLIECCOB U SBJICHUH,
HEepPaBEeHCTBA. IIPH PENICHUU 331249 U3 IPYTUX
1. | JImarHocTH4ecKuit 1 y4eOHBIX MPEMETOB. DNIEeKTPOHHBIN
cpes. OnepupoBaTh NOHATUAMMU: 00pa3zoBaTeNbHBIN
2. | MHoxecTBoO, 1 paIMoHaTbHOE YHUCIIO, pecypc «JlomaniHue
oTeparu Hajl JIEHCTBUTENILHOE YUCIIO, 3aaHusl. Cpennee
MHOECTBAMHU. 0OBIKHOBEHHAS JIPOOB, obmiee oOpa3oBaHue.
JlnarpaMMbI JeCATHYHAS APOOb, IPOLEHTHL Aurebpay.
Ditnepa—Benna. BbInoJaHATHL apupMeTHYeCKue Tpenaxep «Ob6mako
3. Pammmonanbubie 1 omnepanyy ¢ palMOHaJIbHBIMU U 3HaHUI».
quca. JCHCTBUTEILHBIMH YUCIIAMU;
4. | OOGBIKHOBEHHBIE U 1 MPUOTVKEHHBIC BEIYUCIICHUS,
JECATUYHbIC HCIIOJIBb3Ys IMpaBUJia OKPYTJICHUA.
JPOOH, TIPOIICHTHI, JesaTb NPUKHAKY U OLEHKY
0OeCKOHEUYHEBIE pe3yiabTaTra BBEIYHCIICHUH.
IEPUOINYECKUE OIIepI(IPOBaTb NOHATUAMMU:
npobwm. TOK]JIECTBO, YPaBHEHUE,
5. | Apudmernueckue 1 HEPaBCHCTBO; LEJI0C U
OTepaIvu C panoOHaJIbHOC YPAaBHCHUC,
palMOHAIBHBIMU HEPaBCHCTBO.
YUCIIaMH, BoinoaHaTs npeodpazoBaHus
Ipeo6pa3oBaHus HENBIX U PAllMOHAIBHBIX
YHCIIOBBIX BBIPKCHHIA.
BBIPAKCHHIA. Pemiatb OCHOBHBIE TUIIBI LIEBIX
6. | Ilpumenenue 2 UPPALMOHATILHBIX YPaBHEHUH U
1pobGeii 1 HEPaBEHCTB.
IIPOLICHTOB JUIs [IpumeHATH paroHanbHbIE
peLeHust yYpaBHEHUS U HEpaBEHCTBa s
IPUKJIaHBIX 33724 pellleHrsT MaTeMaTU4YecKHX 3ajaady
W3 Pa3IHYHBIX U 3a/a4 U3 pazNUYHbIX oOyactei
OTpaciiel 3HaHUH U HAayK{ ¥ pealbHOU JKU3HHU
pEATBLHOM KU3HMU.
7. | JleicTBHUTEIbHBIC 1
yrcna.Parmonansu
ble U
WppalMoHalbHbIE
qrcra.
8. | Apudmernueckue 2
OTIepaIiH C
JNeVCTBUTENLHBIMU
YHCIIaMU.
9. | lIpubmmxénunie 2

36




BBIYUCIICHUS,
rpaBuiia
OKpYIJICHHUS,
MIPUKUIKA U
OIICHKA pe3yJibTaTa

BBIUHCIICHUM.
10. | ToxnmecTBa u 1
TOKJICCTBCHHBIC
peoOpa3oOBaHMSL.
11. | YpaBHeHue, 2
KOPCHb YPABHCHHUS.
12. | HepaBeHncTgo, 2
pelieHne
HEPaBCHCTBA.
Meron
WHTEPBAJIOB.
13. | Pemrenue nenbix u 2
JIpoOHO-
paIMOHATBLHBIX
YpaBHEHUH U
HEPABCHCTB
14. | KonrtpospHas 1
paboTa mo Teme:
MHoxecTBa
paloHaIbHBIX U
NEUCTBUTEILHBIX
quced.
Parmmonanbubie
ypaBHEHUS U
HEPaBEHCTBA.
@DOyHKUUM U TpapuKu. 12 OnepupoBaTb NOHATUSIMU DJIEKTPOHHBIN
CreneHb ¢  LeJbIM byHK1MS, crIOCOOBI 3a/1aHUs 00pa3oBaTeNbHbII
noKa3arejemM ¢byHKIIMH, B3aUMHO 0OpaTHBIE pecypc «JlomariHue
15. | ®yHKIMA, CIIOCOOBI 2 bynkuuu, ob6nacTs onpenenenus u | 3aganus.  Cpennee
3a1aHusl QyHKITUH. MHO>K€CTBO 3HAUCHUI (DYHKIIHH, obmee oOpa3oBaHue.
B3aumuo rpaduk pyHKIMM; YETHOCTD U Anrebpay.
oOpaTHbIE HEUYETHOCTH (PYHKLUHU, HYITH Tpenaxep «Ob6mako
¢bynkun. I'padux (byHKIMH, TPOMEKYTKU 3HAHUI.
(GyHKIHH. 3HAKOTOCTOSIHCTBA.
16. | OGnactb 2 BeinoHATs npeodpa3oBanust
oTpeeNeHus u CTETEHEH C IEeNbIM IT0Ka3aTeIeM.
MHO€ECTBO Hcnonab3oBaTh CTaHIAPTHYIO
3HAUYCHUU dbopMy 3amucu JeHCTBUTENLHOTO
¢bynkuuu.  Hymu qucia.
GbyHKIUH. ®opMy.IHpPOBATH U
[TpomexyTku WLTIOCTPUPOBATH rpaduyecKu
3HAKOTIOCTOSIHCTBA. CBOMCTBA CTETIEHHOM (PYHKITHH.
17. | YétHrle u 2 Bbipaxkats ¢gopmyiamMmu
HEYETHBIE 3aBUCUMOCTHU MEXTY
¢GyHKIMH. BEJIMYMHAMHU.
18. | Crenenp ¢ w1eIBIM 2 Hcnosb3oBathb uudposbie
IOKa3aTeJIEM. pecypcChl JJIsL IMOCTPOCHU
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19.

CrangapTtHas
dhopma 3anucu
JNEUCTBUTEIILHOTO
YHUCIa.
Hcnons3oBanue
MOIXOJAIICH
(hopMEbI 3anuCH
JIeHCTBUTEIIHLHBIX
yycen JIst
pelIeHus
MIPAKTUICCKHIX
3a71a4 ¥
MIPEICTABICHUS
JIAHHBIX.

20.

Crenennas
byHKIIHSA
HaTYpaJbHBIM
LEeTbIM

C
u

nokazareinem. Eé

CBOMCTBA
rpaduk.

n

rpaduKkoB (QYHKIUH U H3yYECHUS
UX CBOMCTB
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Apupmernyeckuit 24 D opMy/JIHPOBATH, 3ANIUCHIBATH B | DJICKTPOHHBIIH
KOpeHb N—0H CTeleHH. CHUMBOJIMYECKOH (popMe 1 00pa3zoBaTeNIbHBIN
HppanunonajibHbie WLTIOCTPUPOBATH PUMeEpPaMH pecypc  «JlomamiHue
ypaBHEHHA " CBOMCTBA KOpHS N-0i1 cTENEHMN. 3amanus.  Cpennee
HEepaBeHCTBA BoinoausaTs npeodpa3oBaHus obiee oOpa3oBaHUE.
21. | Apudmernueckuit 2 UPPALMOHATIbHBIX BBIPAXKEHUH. Anrebpa».

KOPEHb Pematb OCHOBHBIE TUIIBI Tpenaxep «Ob6mako

HaTypaJbHOU VMppaluMOHAJIbHBIX YPABHEHUN U 3HAHUI».

CTETEHH. HEPABEHCTB.
22. | JleiicTBus ¢ 3 IIpuMeHSATH 111 peleHus

apupMeTHIECKUMU Pa3IMYHBIX 32/1a4

KOpHSMHU N—OH UppaLMOHATIbHbIE YPaBHEHUS U

CTETEHH. HEPaBEHCTBA.
23. | PaBHOCMIIbHBIE 2 CTpouThb, YUTATh rpapuK KOPHS

YpaBHEHUSA u N-0i1 CTENEHH.

HEpPaBEHCTBA Hcnonb3oBath unpposbIe
24. | UppanuoHaibHbIC 2 pecypcnbl A1t ITOCTPOCHHUA

ypaBHEHHUS rpadukoB (PYHKIIUH W W3YYICHHS
25. | UppamnmoHanbHbIe 2 X CBOHCTB

HEpaBEHCTBA
26. | Pemenwne 4

MppalMOHaIbHBIX

YpaBHEHUH u

HEPABEHCTB
27. | CoiicTBa 2

rpaduk KOpHS N-0i

CTETeHH
28. | KonTpoawpHas 1

pabota 1O Teme:

ApubmMeTnueckuit

KOpPEHb n—ou

CTETEeHH.

UppannonanbHbie

ypaBHEHUS u

HEpaBEHCTBA.
Dopmy.ibl 35 OnepupoBaTb NOHATUSIMH: DNeKTPOHHBIN
TPUTOHOMETPHUH. CHHYC, KOCUHYC U TaHI'€HC 00pa3oBaTeNbHbII
Tpuronomerpuueckue IIPOU3BOJIBHOTO yIJIa. pecypc  «Jlomanraue
YPaBHEHMsI. Hcnoab3oBaTh 3anuch 3aganus.  Cpennee
29. | Tpuronomerpuec 2 IIPOU3BOJILHOTO YIJIa Yyepe3 obmee oOpa3oBaHuE.

Kasi  OKPY>KHOCTb, 0o0OpaTHble TPUTOHOMETPUYECKHE Anrebpay.

OTIpEIcIICHUE (byHKIUH. Tpenaxep «Obnako

TPUTOHOMETPUYECK BbInoHATH Npeodpa3oBaHus 3HAaHHUW».

ux byHKIMI TPUTOHOMETPUUECKUX

YUCIIOBOIO BBIPaKCHUM.

apryMeHTa. Pematnb OCHOBHBIE THUTIBI
30. | Cunyc, KocuHyC U 2 TPUTOHOMETPUYECKUX YPABHEHUN

TAQHI'€HC YUCIIOBOTO

apryMeHTa yria
31. | 3naku CHHYCa, 2

KOCHHYCa "
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TaHIr¢HCa

32.

3aBHCHUMOCTH
MEXIY  CHHYCOM,
KOCUHYCOM 51
TAHT€HCOM OJHOTO
Y TOTO e yriia

33.

Tpuronomerpuuec
KM€ TOXKJECTBA

34.

CuHyc, KOCHHYC U
TAHT'CHC YIJIOB O U
—a

35.

ApkcuHyc,
ApPKKOCHHYC u
aApKTaHI'€HC
YHCIIOBOTO
apryMeHTa.

36.

OcHoBHbIE
TPUTOHOMETPHUYECK
ue (bopMyIBL.
Dopmybl
CIIOKEHHS

37.

OCHOBHBIE
TPUTOHOMETPHUIECK
ne hopmyIIbI.
DopMyJIbl
JIBOMHOTO yriia

38.

OcHoBHBIE
TPUTOHOMETPHUUECK
ne hopmyIIbI.
DopmyJibl
MIOJIOBUHHOTO YTjia

39.

OcHoBHbIE
TPUTOHOMETPHUUECK
ne hopmyIIBI.
DopmyJibl
TIPUBEACHUS

40.

OcHoBHbIE
TPUTOHOMETPUYECK
ne (hopMyIBL.
Cymma u pasHOCTb
cunycoB. Cymma u
pa3HOCTh
KOCHHYCOB

41.

IIpeobpazoBanue
TPUTOHOMETPHUECK
UX BBIPAKECHUMN

42.

YpaBHEHHE COSX =
a

43.

VYpaBHeHue SIiNX =
a

44,

YpasHeHuetgx = a,
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ctgx=a
45. | Pemenue 2
TPUTOHOMETPUYECK
UX YpaBHECHUHU
46. | KonrponbHas 1
pabota 1o TeMme:
bopmyIbl
TPUTOHOMETPUHU
IMocsenoBaTe/IbHOCTH 11 OnepupoBaTh NOHATUSIMM: DNIeKTPOHHBIN
U NPOrpeccun IIOCJIEZIOBATEIBHOCTD, 00pa3oBaTeIbHBIN
47. | TlocnenoBaTenbHOC 2 apudmeTnyeckas u pecypc «Jlomaminue
TH, CIIOCOOBI reoMeTpHuuecKas porpeccuu; 3amanus.  Cpennee
3a/laHus 0ecKOHEYHO yObIBaroIIas obmee oOpa3oBaHUE.
MOCJIEI0BATELHOC reoMeTpuydeckasi mporpeccus, Anrebpay.
Tell. MOHOTOHHBIE CyMMa OECKOHEUHO YObIBaIOIIEH Tpenaxep «Ob6mako
MOCHENOBATENBHOC reOMETPUYECKOM MTPOTrPECCHH. 3HAHUI».
TH. 3agaBaTh OCIIENOBATEIHLHOCTH
48. | Apudmerndeckas 2 Pa3IUYHBIMU CIOCO0aMHU.
U TeoMeTpuyecKas IIpuMeHATH (popMYJTy CITOKHBIX
IIPOTPECCHUH. NPOLEHTOB /IJIsl pellieHus 3a/1a4
49. | BeckoHEYHO 2 W3 peaTbHOM TTPAKTUKH (C
y6],IBa}0H1a;[ HCITIOJIb30BAHUCM KaJ'II)Ky.]'ISITOpa).
reoMeTpUYECKast Hcnonb3oBath CBOIICTBA
IIPOTPECCHSL. MocCleI0BaTeIbHOCTEN u
Cymma nporpeccui TUISt peleHus
OECKOHEYHO peabHBIX  3a7ad  MPUKIAJHOTO
y6],IBa}0]_uef/'I Xapakrepa.
reoOMEeTPUYECKO
MIPOTPECCHUH.
50. | ®opmyna CIOXKHBIX 2
MIPOLIEHTOB.
51. | Ucnonb3oBanue 2
MIPOrpeccuu AJs
pelieHus
pealIbHBIX 3a/1a4
MIPUKIIATHOTO
Xapakrepa
52. | Utorosas 1
KOHTPOJIbHAs
pabora.
IloBTOpEHUe, 6 [IpuMeHATH OCHOBHBIE TOHSTHUS | DIEKTPOHHBIH
00001meHne, Kypca  anrebpel ¥ Hayan | 00pa3oBaTENbHbIN
cucTeMATH3alUs MaTeMaTHYeCKOTo aHanmu3a Ui | pecypc «Jlomamrnue
3HAHUI pelieHuss 3ajad U3 peaubHOM | 3amanus.  CpenHee
53. | [loBTOpEHueE: 2 KU3HU U JIpyTUX IIKOJBHBIX | 00lee oOpa3zoBaHue.
MHOJKECTBa, JUCLUTUIAH Anrebpay.
byHKIHH, Tpenaxep «Obnako
apupMeTHYECKH 3HAHUNY.
KOPEHB.
54. | TloBTOpEHue: 4
TPUTOHOMETPHS,

41




| nporpeccun.

11 kaacc (102 yaca)

Crenenpb c 12 D opMy/JIHPOBATH, 3aANIUCHIBATH B | DICKTPOHHBIH
panHuoHaJIbLHBIM CHUMBOJIMYECKOH popMe U 00pa3oBaTeNIbHbII
NnoKa3areJieMm. WLTIOCTPUPOBATH PUMeEpPaMH pecypc  «JlomaniHue
Iloka3aTeabHast CBOMCTBA CTEIIEHU. 3aJaHus. Cpennee
(pynkuus. IIpuMeHATH CBOICTBA CTEIICHU obmee oOpa3oBaHUE.
IMoka3zaTenbHbIe JUTsl IpeoOpa3oBaHus BeIpaKEHU. | Anredpay.
YPABHeHHS U ®opmyIHMpoOBaTh U Tpenaxep «O6mako
HEPaBEeHCTBA WLTIOCTPUPOBATh rPpaMYecKH | 3HAHUN».
95. | Crenenn C 1 CBOMCTBA MOKA3aTeIbHON

palroHaIbHBIM GyHKIUN.

MIOKa3aTeJIeM. Pematb OCHOBHBIE TUIIBI
56. | CoiicTBa 1 MO0Ka3aTeIbHbIX YPAaBHEHUHN U

CTETEHH. HEPABEHCTB.
57. | IlpeobpazoBanu 2 Hcnonb3oBath unpposbIe

€ BBIpaXKEHUH, pecypcesl JUISE MOCTPOEHHUS

COJIepKAIINX rpadukoB (PYHKIIUH W HU3YYICHHS

palMOHAIIBHBIE UX CBOWCTB

CTETEeHH.
58. | [lokazarenpHas 1

byHKIIHS, eé

CBOMCTBA "

rpaduk
59. | IlokazarenbHble 2

ypaBHEHUS
60. | IToka3arenbHbIE 2

HEpaBEHCTBA
61. | Pemenue 2

MOKa3aTeIbHbIX

YpaBHEHUH,

HEPaBEHCTB.
62. | KonTpoasHas 1

paboTta mo Teme:

[TokazarenbHas

GbyHKIHS.
Jlorapugpmuyeckas 12 ®opMyIHPOBaTH, 3ANIMCHIBATH B | DJIECKTPOHHBIN
dpyHkumus. CHMBOJINYeCKOH dopme 1 00pa3oBaTeNbHbIN
Jlorapugpmuyeckue HJUTIOCTPUPOBATH IPUMEPaAMU pecypc «/lomarinue
YPaBHeHHUA u cBoiicTBa Jorapupma. 3amanus.  Cpennee
HepaBeHCTBA BbInoHATHL peoOpa3oBaHus obmee oOpazoBaHUE.
63. | Jlorapupm 1 BBIPAKEHUI, COAEPIKALINX Anrebpay.

qHca. JorapuQMmsl. Tpenaxep «Ob6mako

DopMyJaMpOBATH U 3HAHUWY.

64. | CoiicTBa 1 WITIOCTPHPOBATH rpaM4YecKH

norapuMoB CBOJMCTBA JTOrapu(GMUUECKOH

byHKIUH.

65. JlecATHYHBIE U 1 PemaTh OCHOBHEBIE THIIBI

HaTypaJbHbIE
Jorapugpmbl

JorapupMHUUECKUX YpaBHEHUH U
HEPaBEHCTB.
Hcnouab3oBarh nudpposbie
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66.

[Ipeo6pazoBanu
€ BBIPAKCHU,
coJiepKaIux
Jorapupmbl

67.

Jlorapugmmueck
ast pyHKIH, e€
CBOMWCTBA U
rpadux

68.

Jlorapudmmueck
W€ YpaBHEHUS

69.

Jlorapudmmueck
Ve HEpPaBEeHCTBA

70.

Pemrenne
JorapupmMuieck
WX YpaBHEHH,
HEPABEHCTB.

71.

KontponbHas
paboTa 1o Teme:
Jlorapupmuueck
ast QyHKIHs

pecypchbl TS TIOCTPOCHUS
rpaduKoB PYHKIMHA U U3ydEeHUS
UX CBOMCTB.

3HaKOMHTBC € HCTOpHUeH
pa3BUTHUS MAaTEMATUKH
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Tpuronomerpuueck 9 OnepupoBartb DJIeKTPOHHBIN
He (QYHKOUMH W HX NOHATHEM IIEpUOINYECKas 00pa3oBaTeNIbHbII
rpaguku. GyHKIHS. pecypc «/lomariHue
Tpuronomerpuueck CTpouTh, aHAJTM3UPOBATH, 3amanus.  Cpennee
e HEPABEeHCTBA CPaBHUBATH rpauKu obiiee oOpa3oBaHue.
72. | Tpuronomerpu4 2 TPUTOHOMETPHUYECKUX (PYHKIUH. Anrebpa».
eckast (pyHKIUs ®opmyIupoOBaTh U Tpenaxep «O6mako
y = COS X, €€ WJIIOCTPUPOBATH rPaUUEeCKH | 3HAHUI».
CBOMCTBA u CBOWCTBA TPUTOHOMETPUYECKUX
rpadux byHKIHIA.
73. | TpuronomeTpuu 2 Pemats npocreiine
eckas (pyHKUUA TPUTOHOMETPUYECKHE
y = sin x, eé HEPABCHCTBA.
CBOMCTBA u Hcnoab3oBath rpadpuku Juis
rpaduk pelIeHNs] TPUTOHOMETPUUECKUX
74. | Tpuronomerpu4 2 HEPaBEHCTB.
eckas (QyHKIMS Hcnoab3oBarh uugposbie
y = tg x, eé pecypchol AL MNOCTPOCHUS
CBOIMCTRA il rpadukoB (PYHKIIUH W W3YYCHHS
rpaduk HX CBOWCTB
75. | Ilpumepsl 2
pelieHus
MPOCTEUIINX
TPUTOHOMETPUY
€CKHUX
HEPABEHCTB
76. | KonTpoapHas 1
paboTta mo Teme:
TPUTOHOMETPHUY
eckue pyHKIUu
IIpousBoanas. 24 OnepupoBaTb NOHATUSIMU DJIEKTPOHHBIN
IIpumenenue HenpepbIBHAST PYHKIUS; 00pa3oBaTeNbHbII
NPOU3BO/IHOIM. pou3BOIHAS GYHKILIUU. pecypc  «Jlomanrnue
77. | HenpepsiBHBIE 2 Hcnonb30BaTh reOMETPUYECKUAN | 3a/IaHMUS. Cpenuee
byHKINH. U GU3MYECKUN CMBICTT obmee oOpa3oBaHue.
Meton MIPOU3BOIHOM JUIs pellleHus 3a1ad. | Anredpay.
HWHTEPBAJIOB IS HaxoauTths npoun3BoaHbIE Tpenaxep «Ob6mako
pelieHus AJIEMEHTapHBIX (PYHKIUH, 3HAHUI».
HEPaBEHCTB. BBIYUCJSATH IPOU3BOIHBIE
[IpousBoaHas CYMMBI, IPOU3BEICHHSI, YACTHOTO
GyHKIUU. GyHKIMA.
78. | IIpousBoaHas 2 Hcnonb30BaTh IpOU3BOAHYIO
CTETICHHOMN JUIS vcceioBaHus GyHKIIMU Ha
GbyHKITMI MOHOTOHHOCTB Y KCTPEMYMBI,
79. | IlpousBoaHbIE 2 NPUMEHATH Pe3yJbTaThl
HEKOTOPBIX HCCJICOBAHMSA K IOCTPOCHHUIO
3JI€MEHTaPHBIX rpauKoB.
GbyHKIHI IIpumeHsATH NIPOU3BOAHYIO IS
80. Hpop[gBo THAas 2 HaX0XXJICHMUS HAaWITy4IIEero
CYMMBI " pelIeHHs B IPUKIAIHBIX, B TOM
MIpOU3BEACHUA YHuCJIC COIINMAJIBbHO-
GyHKIMY. 9KOHOMMUECKHUX, 3a/1a4ax.

44




81.

[IpownsBoaHas
YaCcTHOTO

¢GyHKIMH.

82.

[IpownsBoaHas
CIIOKHOU

GbyHKITIN

83.

I'eomerpuuecku
W CMBICT
MPOU3BOJHOMN

84.

[Ipomexyrouna
sl aTTeCTALMS:
KOHTPOJIbHAS TI0
HATOTaM
TTOJIYT O TSI

85.

Dduznueckuit
CMBICIT
MPOU3BOJHOMN

86.

[IpumeHeHne
MPOU3BOJHON K
HCCIEA0BAHUIO
byHKINNA Ha
MOHOTOHHOCTb.

87.

[IpumeHeHne
MPOU3BOJHON K
HCCIIEJOBAHHIO
Ha SKCTPEMYMBI.

88.

Haxoxnenue
HauOOJBIIEr0 M
HauMEHBIIIETO
3HAYECHUS

byHKIMH Ha
OTpEe3Ke.

89.

[Ipumenenne
MPOU3BOJHOM
TUIS
HAXO0XJACHUS
HaWTYy4IIero
pelieHus B
MIPUKIIATHBIX
3a/1avax, IS
oTpeeNeHus
CKOPOCTH
mporecca,
3aJJaHHOTO
¢bopmynoit  unu
rpauKom

90.

KoHnTtponpHas
paboTa 1o Teme:
[IpounsBoaHasi.
IIpumeHeHue
IIPOU3BOJHOM.

3HAKOMUTHCH
pa3BUTHUA
aHaimsa

c ucropuei
MaTEMATHYICCKOT'O
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HNuTerpan wu  ero 9 OnepupoBaTh MOHATUSIMU: DNEKTPOHHBIN
NpUMeHEeHHs nepBooOpasHasi, HHTETpall. 00pa3oBaTeIbHBIN
91. | IlepBooOpasHas 1 Haxoauthb nepBooOpa3Hbie pecypc «Jlomaiinue
92. | llpaBuna 1 3IIEMEHTAPHBIX QYHKIUI; 3amanusa.  CpenHee
HaXOXJICHUS BbBIYMCJISTh UHTETPAJ MO obiee oOpa3oBaHUE.
nepBoOOpa3HBIX. ¢popmyne Horotona — JleitOnuna. | Anredpay.
Tabmuua 3HakoMuThCcsl ¢ ucropueii | Tpenaxep «O0nako
11epBOOOPA3HBIX. pa3BUTHUS MaTEeMaTHYECKOTO | 3HAHUID».
93. | Unrerpan, 1 aHanu3a
T€OMETPUYCCKH
i u puznyeckuii
CMBICTT
WHTETpaja.
94. | Beruucienue 1
HEOTPEICIICHHBI
X HHTETPAJIOB
95. | Beruucienue 2
OTIpe/IeNIEHHBIX
WHTETPAIOB 10
dhopmyne
HeroTona-
JleitOHuna.
96. | Beruucienue 2
Ioniaaei C
MTOMOIIBIO
WHTETpajoB
97. | KonTpoapHas 1
paborta mo Teme:
[TepBooOpa3zHas
Y UHTerpal
Cucrembl 12 OnepupoBaTb NOHATUSIMH DJIEKTPOHHBIN
YPaBHEHHUIA. CUCTeMa JIMHEHHBIX YpaBHEHUI U | 00pa30BaTEIbHbIN
98. | Cucremsl 2 €€ pelleHHue. pecypc «Jlomaminue
JIMHEWHBIX HUcnoan3oBaTh cucTeMy 3aJaHusl. Cpenuee
YpaBHEHUH. JMHENHBIX YPaBHEHUN AJIs obmee oOpa3oBaHHE.
99. | Pemenue 2 pElLIeHUs IPAKTUYECKUX 3a1a4. Anrebpay.
MIPUKIIaTHBIX HaxoauTs pemenust Tpenaxep «Ob6mako
3a/a4 ¢ MPOCTEHIIINX CUCTEM U 3HAHUI».
MTOMOIIBIO COBOKYITHOCTEH paIlMoHaTbHBIX
CUCTEMBbI ypaBHEHUI U HEPABEHCTB.
JTUHEHHBIX Hcnoab3oBath rpaduku
ypaBHEHUH. byHKIMIA U1 peleHus
100. | Cucremsl u 2 YpaBHEHUH.
COBOKYITHOCTH MoaeanpoBarh peanbHble
LENbIX, CUTyalluu Ha s3bIKE anreOpsl,
PalMOHAIBHBIX COCTaBIISATh BBIPKCHHSI,
, ypaBHEHUS, HEpaBEHCTBA u
UppalUOHAIbH CHUCTEeMBl TIO YCJIOBHIO 3ajauyH,
BIXypaBHEHUH HCCJIe0BATH NMOCTPOEHHBbIE
1 HEPABEHCTB. MO C  UCHOJB30BaHUEM
101. | Cucremsl 1 2 anmapara anreopsl
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COBOKYITHOCTHU
II0Ka3aTeJIbHbI
X,
aorapudpmuyec
KHX
YpaBHEHUH U
HEPABEHCTB.

102. | Ucnonb3oBaHu
e rpadukoB
GyHKIMHA U1
pelIeHus
YpaBHEHUH U
CHCTEM.

103. | Ilpumenenune
YPaBHEHUH,
CUCTEM "
HEpaBEHCTB K
PEILICHHUIO
MaTeMaTH4ecK
UX 331a4 u
3a/a4 u3
Pa3IUYHbIX
obnacreit
HayKu u
peanbHOI
AKHU3HU

HartypaabHble "
1eJible YUCJIa

104. | HarypanbHbIe
U LeJble Yncia
B 33/1a4ax u3
peanbHOM
KU3HU.

105. | IIpocthie
COCTaBHbIE
quca.

106. | IIpu3naku
JEITUMOCTH
IEJIBIX YHCEIl

107. | KonTposbHas
pabota o
TEMe: CUCTEMBbI
YpaBHEHUH,
HaTypaJIbHbIE

u LeJble
quca.

OnepupoBaTh NOHATUSIMU:
HaTypaJlbHOE YKCJIO0, 1IeJI0€ YUCIIO.
Hcnoan3oBaTh MIPU3HAKU
JEeIMMOCTH LEeBIX qruced,
pa3joKeHue Yuciaa Ha MPOCThIC
MHO>KUTEJH ISl pellIeHus 3a/au.

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

«O0m1ako

IMoBTOpEHUE,
0000mIEHNE,
cucTeMaTH3aInus
3HAHMH

18

PemiaTs npukJjaaHble 3a1a4n 13
pa3IMyHbIX 06JacTel HayKH U
pearbHON )KU3HU C TIOMOIIIBIO
OCHOBHBIX MTOHATHH Kypca
ayreOpbl ¥ Haval
MaTeMaTHYeCKOTO aHAIN3A.

ONEKTPOHHBIN
00pa3oBaTeNbHBIN
pecypc «JlomaiHue
3aJaHus. Cpennee
obmee oOpa3oBaHHUE.
Anrebpay.
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Bri0upaTh onTuMaIbHbIE Tpenaxep «O0nako
CIIOCOOBI BHIUMCIICHH. 3HAHUI».
Hcnonab3oBaTh [Jisl  pelieHHs
3ajla4 ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBbl ypaBHEHHUI, CBOMCTBa
dbyHKIMiA 1 rpaduKoB
Monynb «I'eomerpusi»
Ne Pa3nen / rnaBa Koin-Bo OcHoBHbIE BUIbI ONeKTPOHHBIE
/ TeMa 4acoB JeATEIbHOCTH (uudpoBsbie)
y4eOHOTO 00yJaronuxcs 00pa3zoBaTeNbHbIC
npeaMera pecypchl
10 kaacce (68 yacoB)
BBenenue B 10 AxTyanu3upoBaTh GaKkThl U | DIEKTPOHHBIN
cTepeoMeTpUI0 METO/IbI TNIAHUMETPHH, 00pa3oBaTeIbHBII
1. | OcHOBHBIC TIOHATHS 1 peTeBaHTHBIE TEME. pecypc « JomarniHue
CTEPEOMETPHH: [Tonyuars npencraBienus o | 3aganus.  CpenHee
TOYKa, npsimast, MMPOCTPAHCTBEHHBIX (hUTYpaX, obmee oOpa3oBaHue.
IJI0CKOCT, pa3bupath mpocreiiime ['eomeTpus»
IIPOCTPAHCTBO. TIpaBUIIa U300PAKECHUS ITUX
2. | IIpaBuia 1 dburyp.
M300paKeHUS Ha H300paxaTh MPAMYIO U
pHUCYHKaX: IUIOCKOCTh Ha PUCYHKE.
n300pakeHUs Pacno3naBatb
IJIOCKOCTEH, MHOTOTpaHHUKH, TUPaAMUY,
napayuiebHbIX KyO, Ha3bIBaTh UX AJIEMEHTHI.
MPSIMBIX(OTPE3KOB), Jenate pucyHOK Ky0a,
CepeIHbBI OTPE3Ka. MUPAMHU/JIBI, HAXOAUTh OIIHOKU
3. | Iousrus: 1 B HEBEPHBIX U300PAKEHUSX.
[EPECEKAIOIIUECS] 3HAKOMUTBCS C CEUECHHUSMHU, C
IJI0CKOCTH, METOJIOM CJIE/IOB; UCII0JIb30BATh
[EPECEKAIOIIUECS] JUIS IOCTPOEHUSI CEYEHHS] METO
npsiMasi M IIOCKOCTb. CJIEJIOB, KPAaTKO 3aIlHChIBATh
4. | 3HaKOMCTBO c 1 [1ard NOCTPOEHUS CEUCHUSI.
MHOTOIPaHHUKAMH, PacrioznaBath BuJ ceueHus U
u300paxkeHue OTHOIICHHI, B KOTOPBIX
MHOTOIPaHHUKOB Ha cedeHue AenuT pedbpa Kyoa,
PUCYHKAX, Ha HAXOJWTH IJIOUIA/Ib CEUCHHUS.
IPOEKIMOHHBIX Hcnonb3oBatek nogobue npu
yepTexKax. peIlIeHnH 3a7a4 Ha TIOCTPOCHUE
5. | HauannHble cBegeHus 1 CEUCHUIL.
o kybe W Tupamuje, 3HAKOMHUTLCSA C
ux paBBépTKI/I u AKCUOMATUYCCKUM
MOJEIN. IIOCTPOEHUEM CTEPEOMETPUH, C
6. | Ceuennus 1 aKCHOMaMU CTEPEOMETPHUH U
MHOTOTIPAHHHKOB. CIEJICTBUSIMU U3 HUX.
7. | ousTHE 06 2 Nnmroctpupoathb AKCHOMBI
aKCHOMaTHYECKOM pUCYHKaMH U IIpUMCpaMH M3
I0CTPOCHHUH OKpYy>Karoliel 06cTaHOBKU
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CTEPEOMETPUH:
aAKCHOMBI
CTEPEOMETPUHU.
8. | Hexotopsie 2
CJIEJICTBUS u3
aKCHOM.
IIpsimMble U I0CKOCTH B 12 AxTyanu3upoBaTh PaKTbl U | DICKTPOHHBIH
NPOCTPAaHCTBE. METO/IbI TNIAHUMETPHH, 00pa3oBaTeIbHBINA
MapansnenbHOCTH pelieBaHTHBIE TEME, TPOBOIUTH | pecypc « JlomamrHue
NPSIMBIX H IVI0CKOCTEH aHAJIOTUH. 3amanus.  Cpennee
9. [TapannenbHble 1 [lepeuncnsiTb BO3MOXKHBIE obiee oOpa3oBaHUE.
MPSIMBIC B CIOCOOBI PACTIONOXKEHUSI IBYX ['eomerpus»
IIPOCTPAHCTBE NPSIMBIX B IIPOCTPAHCTBE,
10. | [NapamiensHOCTH 1 WUTIOCTPUPOBATH MX HA
TPEX MPSMBIX npuMepax.
11. | IapamienbHOCTh 1 JaBate onpenenenue
PAMOM u CKpEIIHMBAIONINXCS ITPSIMBIX,
IIJIOCKOCTH bopMynupoBaTh MPU3HAK
12. CerH_[I/IBaIOHH/I 1 CKPCIIMBAOIIUXCA IIPAMBIX U
ecsl TIpsIMbIe MPUMEHSTH €T0 IPU PEIICHUN
13. | Yrawr c 1 3a1ad.
COHAITPaBJIEHHBIMU PacmosnaBate npusmy,
CTOPOHAMH Ha3bIBaTh €€ SJIEMEHTHI.
14. | Yron MEXTy 1 Ctpouthb ceueHus MpU3Mbl Ha
TIPSIMBIME B TOTOBBIX YEPTEKAX.
IIPOCTPAHCTBE [lepeuncnarb BO3MOXKHBIE
15. | HapamtenbHble 1 CIIOCOOBI B3aHMHOT'O }
IOCKOCTH PacmoJIOKEeHUs PSIMON 1
16. | CeoiictBa 1 IUIOCKOCTH B MPOCTPAHCTBE,
NapasIebHbIX MPHBOANTL COOTBETCTBYIOMINE
HI0CKOCTel IPUMEPHI U3 PEAIbHOM JKU3HHU.
17. Tetpassp. Ky6. ) JlaBath onpez[eneHHeu
Tapasenenumes napauieIbHOCTU MPSIMON U
18. | 3amaum Ha 1 TIOCKOCTH.
HOCTpOEHHe DopMyIpOBaTH NpH3HAK
CeTeHmi napauieIbHOCTU MPSIMON U
19. | KonrpomsHas 1 IUIOCKOCTH, YTBEPHKICHUE O
paGota TO Teme: MpAMOTi MepeceteHus 1ByX
TlapasiebHOCTh IUIOCKOCTEH, MPOXOIAITUX
TIPSIMBIX - yepes MapaiesibHbIe TPsSMBIE.
LIOCKOCTE Pemats npaktuueckue

3a/1a4M Ha IOCTPOCHUE CEUECHUN
MHOTOTpaHHHKA.

OOBACHATD CiTydau
B3alMHOI'O PacIOI0KEHUS
IIJIOCKOCTEMN.

JaBatb onpenenexue
napaJuIeIbHBIX TNIOCKOCTEM;
IPUBOIUTH IPUMEPHI U3
peabHOM )KU3HU U
OKpYyXaroliel 00CTaHOBKH,
WUTIOCTPUPYIOIIKE
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[IapaJJIEIIbHOCTh TUIOCKOCTEN.

Hcnone3oBars npusHak
NapauIeIbHOCTU ABYX
IJIOCKOCTEH, CBOMCTBA
HapaJuIeIbHBIX IUIOCKOCTEH MpHU
peLIeHNH 3a]]a4 Ha IOCTPOEHUE.

OOBACHATH, YTO Ha3hIBACTCS
napasuieIbHbIM
IPOEKTUPOBAHUEM U KaK
BBITIOJIHSETCS IPOEKTUPOBAHUE
¢Guryp Ha mIOCKOCTb.

N3obpaxats B
HapaJyIeIbHON MPOEKIINH
pa3I4HbIE TE€OMETPUUECKHE
Gurypsr.

MoenupoBarh peaibHbIe
CUTYalluH Ha SI3bIKE T€OMETPUH,
HCCIIeI0BATh MOCTPOEHHBIE
MOJIEJU C MCTIOIb30BaHUEM
F€OMETPUYECKUX MOHSITUH.
Hcnone3oBare npu  pelIeHUH
3a7a4 Ha MOCTPOCHHUE CEYCHUU

TIOHATHE napajjieIbHOCTH,
MIPU3HAKHU u CBOMCTBA
napauieIbHbIX MIPSIMBIX
HAIUIOCKOCTH

Iepn
npsiMm

€HIUKYJISIPHOCTH
BbIX M IIOCKOCTEM

12

20.

[TepnienaAuKyISIPHBI
e psiMble B
MIPOCTPAHCTBE

21.

[TapannensHbie
MpsIMBbIE,
MePIEeHIUKYIISPHBI
€ K IUIOCKOCTH

22.

IIpuznak
MEePIEHIUKYISIPHOC
TH  [OpsIMOU  H
IIJIOCKOCTH

23.

Teopema 0
MPSIMOH,
MIEPIIEHANKYIISIPHO
1 K IJIOCKOCTH

24,

Paccrosinne oT
TOYKH bi (o)
IJIOCKOCTH

25.

Paccrosinne oT
psAMOM 10
MJIOCKOCTH

AxTyanu3upoBath (HakThl U
METO/bI IIJITAHUMETPHH,
peleBaHTHBIE TEME, IPOBOAUTH
AHaJIOTUU.

OOBACHATD, KAKOH YroJ
Ha3bIBAETCS YIIIOM MEXKIY
NIEPECEKAIOIIUMUCS IPSIMBIMH,
CKpELIMBAIOIINMUCS IPIMBIMU
B IIPOCTPAHCTBE.

JaBatb onpeneneHue
NEPHEHANKYIAPHBIX MPSMBIX U
NpsIMOH, MEPIIEHIUKYISIPHON K
IJIOCKOCTH.

Haxoautsb yriel Mexay
CKpELIMBAIOIINMUCS TPIMBIMU
B KyOe U mupamu/e.

[IpuBOoIUTE IpHMEPHI U3
peanbHOM KU3HU U
OKpYyXaro1eni 00CTaHOBKH,
WJUTIOCTPUPYIOIINE
NEePHEHANKYISIPHOCTD MPSAMBIX
B IPOCTPAHCTBE U
NEePHEHANKYISIPHOCTD MPSAMOI K
MJIOCKOCTH.

DopMynHpoBaTh NPU3HAK
NePHEHANKYISIP-HOCTH TPSIMOI

DJIEeKTPOHHBIN
00pa3zoBaTeIbHBIN
pecypc « JomarniHue
3aJaHusl. Cpenuee
obmee oOpa3oBaHuE.
['eomerpusi»

50




U TJIOCKOCTH, IPUMEHATH €0 Ha
MPAKTHKE: OOBSICHATH
NepPHEeHANKYIIPHOCTH pedpa
Ky0a ¥ TMaroHaau ero rpaHy,
KOTOpas €ro He COAEPIKUT,
HAXOJIUTh JUTMHY JUaroHalu
KyOa. Berauciarh BeICOTY
IIPaBUJILHOM TPEYTrOJIbHOMN U
MPaBUILHOMN YETHIPEXYTOJIb-
HOWTIMpaMU/I 10 JUIMHAM pEoep.

Pemate 3agaun Ha
BBIYMCIICHHS, CBSI3aHHBIE C
MEePIEHANKYISIPHOCTHIO TPSIMOM
U TUIOCKOCTH, C
WCITOJIb30BAHUEM TIPU PEIICHUH
MJIAHUMETPUIECKUX (PaKTOB U
METO/IOB.

OOBACHATD, YTO HA3BIBAIOT
MIEPIIEHIUKYIISIPOM U
HAKJIOHHOM U3 TOYKH K
IIJIOCKOCTH; TPOEKIUEN
HaKJIOHHOM Ha IUIOCKOCTb.
OOBICHATH, YTO HA3BIBACTCS
pacCTOSTHUEM: OT TOUYKH JI0
IJIOCKOCTH; MEXIY
napayieIbHbIMU TUIOCKOCTSAMM;
MEXTY IPSIMON 1
napajuleibHON € IIIOCKOCTHIO;
MEXy CKpELIMBAKOIIUMUCS
PSIMBIMHU.

HaxonuTe 3TH paccTosiHus B
MPOCTHIX Cllydasix B KyOe,
nupamuze, npusMe.

MopenupoBaTh peajibHbIE
CUTYALlMH Ha SI3bIKE TE€OMETPHH,
UCCJIEe10BaTh IOCTPOCHHbBIE
MOJIEJIH C UCTIOIb30BAHUEM
F€OMETPUYECKUX MOHATUMN.
Hcnonp3oBarh mpu pelIeHUU
3a/1a4 Ha TMOCTPOCHUE CEUEHUU
teopemy [ludaropa, cpoiicTBa
IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB.

Yrabl Me:xXLy NPpSIMBIMHA 10

U IIOCKOCTSIMHU

26. Vron MEXKTY 2
psAMOM U
IJIOCKOCTBIO

27. | JIByrpanHslii yrod, 3
JIMHEWHBIN yroiu
JIBYTpPaHHOTO yria

28. | IlpusHak 2

AKTyanmu3upoBathb (aKThl 1
METO/IbI TUIAHUMETPHH,
peJeBaHTHBIE TEME, TPOBOIUTH
aHAJIOTHU.

JlaBaTh ompeneneHne yria
MEKIY MPSIMOM U IIIOCKOCTBIO,
(GopMyaHpOBaTH TEOPEMY O
TpEX MEePIEeHANKYISpaX U
00paTHyo K HEil.

ONEKTPOHHBIN
00pa3oBaTeNbHbIN
pecypc « JloMaiiHue
3aJaHus. Cpennee
obmee oOpa3oBaHHE.
I'eomerpus»
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MEPIICHANKYIISIPHOC

TH JIBYX
IJIOCKOCTEN

29.

Teopema o0 Tpex
IEPIEHINKYIIApax

30.

KontponbHas
pabota 1o TeMme:
[lepnenukyispHo
CTb  MNpSAMBIX H
IIJIOCKOCTEMN

Haxonute yron mexnay
IIPSIMOM U TUIOCKOCTBIO B
MHOTOTpaHHUKE, PACCTOSIHUE OT
TOYKH JI0 IIPSIMOM Ha
IUIOCKOCTH, UCIIOJIb3YSI TEOPEMY
0 TPEX MEPIECHAUKYIISIPAX.
[IpoBoauTh Ha yepTeEKE
NEPIEHIUKYIISAP: U3 TOUKU Ha
NpSIMYIO; U3 TOYKU Ha
IJIOCKOCT.

[aBaTp onipeneneHue
JBYTPAHHOIO yIJa U €ro
37eMeHTOB. OOBACHATH
PaBEHCTBO BCEX JIMHEMHBIX
YIJI0B IBYTPaHHOIO yria.

Haxonute Ha yepTexe
JBYTpaHHBIN yroj npu pedpe
MMUPAMU/IBI, TIPU3MBI,
rapajuieJenuIe/a.

[laBaTp onpeneneHue yria
MEXAY TIOCKOCTSIMH.

[aBaTp onpeneneHue u
bopMyIHpoBaTh MPU3HAK
B3aMMHO NEPIEHANKYIIPHBIX
IIJIOCKOCTEM.

HaxonuTe yriel mexnay
MJIOCKOCTSIMU B KyO€ U
nupamu/e.

Hcnonb30Bath Npu pelieHuu
3a/1a4 OCHOBHBIE TEOPEMBI U
METO/bI IIJITAHUMETPHUU.

MopenupoBaTh peajibHbIE
CUTYALIMH Ha SI3bIKE T€OMETPHH,
HCCJIEeI0BaTh IOCTPOCHHbBIE
MOJIEJIH C UCIIOJIb30BAHUEM
F€OMETPUYECKUX MOHATUM.
Hcnonp3oBarh mpu pelIeHUU
3a/1a4 Ha TMOCTPOCHUE CEUEHUU
COOTHOUIEHUS B
IPSIMOYT'OJIBHOM TPEYrOJIbHUKE.
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MHOrorpaHHHMKH

10

31.

Ilongarue
MHOTOI'paHHUKA

32.

[Ipusma

33.

[Inpamuna.
[IpaBuiibHas
nupamMua

34.

VYceuennasa
nupamMuia

35.

Cummerpus B

IIPOCTPAHCTBE

36.

Tlonsgatue
MPaBUIBLHOTO
MHOTOI'paHHUKA

37.

OneMeHTEI
CUMMETPHUH
MTPaBUIIBHBIX
MHOTOTPaHHUKOB

38.

KontponbHas
pabota 1O Teme:
MHororpaHHuKH

AxTyanu3upoBaTh (PpakThel U
METO/IbI TJITAHUMETPHH,
peleBaHTHBIE TEME, POBOAUTH
AQHAJIOTHH.

[laBaTp onipeneneHue
napasuieyenunena,
pacrno3HaBaTh €ro BUJbI U
n3y4aTh CBOMCTBA.

[aBaTp onipeneneHue
MMPaMUIbI, PACIIO3HABATH BUIBI
nupamu, GopMyIupoBaTh
CBOICTBa p&bep, rpaHei u
BBICOTBI ITPAaBUIIbHOM
MAPaMU/IBI.

Haxoaute mromans moaTHOM
1 OOKOBOI1 MOBEPXHOCTH
MAPaMU/IBI.

[aBaTh onipenienenue
YCEUEHHOW MUPAMU/IBI,
Ha3bIBaTh €€ DJIEMEHTHL.

PopMynHpoBaTH TEOPEMY O
Iomaay OOKOBOK
ITOBEPXHOCTH NTPABUIIBHON
YCEUEHHOW MUpPaMU/IbI.

Penrate 3amaun Ha
BBIYHMCIICHHE, CBSI3AHHBIE C
NMpaMuJaMu, a TaKXke 3aJa4u
Ha MOCTPOEHHUE CEUCHU .

JaBaTh onipeienieHue
IIPU3MBI, PACIIO3HABATH BU/IbI
pu3M, H300paXkaTh IPU3MbI Ha
yepTeKe.

Haxomuts mioians MoJIHOU
W1 OOKOBOW TTOBEPXHOCTHU
IIPU3MBI.

N3yyaTh COOTHOLIEHUS
Diinepa s yncna pédep,
rpaHel v BepIIH
MHOTOI'PAaHHHKA.

N3yyaTh BUIbI IPABUIIBHBIX
MHOTOI'PAaHHUKOB, UX Ha3BaHUS
Y KOJMYECTBO IpaHei.

N3yyaTh CUMMETPHIO
MHOTOI'PaHHUKOB.

OOBACHATD, KaKHE TOUKH
Ha3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHUTEIIbHO JaHHOW TOYKH,
NpsIMOM WJIH MJIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO UJIU
MJIOCKOCTBIO CUMMETPUHU
buryps.

[IpuBOIUTH IPUMEPHI

ONEeKTPOHHBIN
00pa3zoBaTeNIbHBIN
pecype « JlomamiHue
3amanus.  Cpennee
obiiee oOpa3oBaHuUE.
I'eomerpus»
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CUMMETPUYHBIX (QHUTYp B
ApXUTEKTYpE, TEXHUKE,
pUpoJIE.

MopenupoBatb peanbHbIe
CUTYyallMM Ha SI3bIKE T€OMETPHUH,
UCCIIEIOBATh MMOCTPOCHHBIE
MOJEIN C  MCIIOJIb30BaHUEM
T€OMETPUUECKHX TIOHSTHUH,
UCII0JIb30BaTh nosobue
MHOTOI'PAaHHUKOB.

O0BEMBI
MHOTOTPAHHHKOB

39. TTousttie 00
00BéMe.

40. | O6BEM nupamMuIbI

41. | OO6bEM TeTpadapa

42. | O6vém  kyba u
napaulesIenune/a.

43. | O0OBEM TIpHU3MBI

AxTyanu3upoBaTh (PakTel U
METO/1bl IJITAHUMETPHH,
peleBaHTHBIE TEME.

OOBACHATD, KaK U3MEPSAIOTCS
00BEMBI TEJ, TPOBOIS
AQHAJIOTHIO C U3MEPEHUEM
IJIOIIAJIE MHOTOYTOJIbHUKOB.
®opmMyIUpOBaTh OCHOBHBIE
CBOMCTBa 0OBEMOB.

N3y4datk, BEIBOAUTE (GOPMYIIbI
00BbEMa IPSIMOYTOJILHOTO
napajuiesienuneaa, Ipu3sMsl U
MTUPAMUJIBIL.

Beruucnate 00b€M pu3Mel 1
UPAMUJBI 10 UX JIEMEHTaM.

[IpumeHATs 00BEM st
peLIeHNs CTEPEOMETPUUECKIX
3a71a4 ¥ U1 HaXOXKJICHUS
reOMETPUYECKUX BETUUYHH.
MonenupoBaThb peanbHbIe
CUTYallUH Ha fA3bIKE M€OMETpPHUH,
UCCIIEI0BaTh IIOCTPOCHHBIE
MOJEIIM C  HCHOJIb30BAHUEM
reOMEeTPUYECKUX NOHITUI

ONEeKTPOHHBIN
00pa3zoBaTebHBIN
pecype « JlomamiHue
3aJaHus. Cpennee
obmiee oOpa3oBaHue.
I'eomerpus»

IToBTOpEHUE: cevyeHusl,
PACCTOSTHUSA U YIJIbI

44, | [locTpoeHue
CEUCHUU B
MHOTOTPaHHUKE.

45, | Brruucienue
pacCTOSHUN:
MEXIY JIBYMSI
TOYKaMH, OT TOYKH
0  OpsAMOW, OT
TOYKH JI0
IUIOCKOCTH; MEKIY
CKPEILIHMBAIOIIUMHUC
sl IPSIMBIMHU.

46. | Broruucnenue

yTJIOB: MEXIY
CKPEIHUBAIOIIUMHUC
S IPSIMBIMH, MEXIY

CTpouTh ceueHue
MHOTOTpaHHHKA METOA0M
CJIEJIOB.

JlaBaTh omnpenencHue
pacCTOSIHUA MEXTY (PUTypaMH.

Haxonuts paccrosiHre Mexay
NapaJuIeIbHBIMU IIJIOCKOCTSMU,
MEXIY MIOCKOCTBIO U
NapajieIbHON €1 NPAMOH,
MEXY CKPELIUBAOIIUMUCS
IPSIMBIMHU.

CrpouTh TMHEWHBIN YTOJ
JBYT'PAHHOIO yrila Ha YepTexe
MHOT'OI'DAHHUKA U HaXOJUTh €ro
BEIINYUHY.

Haxoauts YTJIBI MEXIY
ILIOCKOCTSIMU B
MHOTOTpaHHHKAX

DJIEKTPOHHBIN
00pa3oBaTeNbHbII
pecypc « Jlomanraue
3amanus.  Cpennee
obmee oOpa3oBaHue.
I'eomeTpusi»
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psIMOM U

IUIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB,
yTJIOB MEX Ty
TJIOCKOCTSIMU
11 knacc (68 uaca)
Tesa Bpamenus 23 AxTyan3upoBaTh GAKTHl U | DIEKTPOHHBIN
47. | Ilonsarue 2 METO/bI IIJITAHUMETPUH, 00pa3oBaTeNIbHbII
IAH]IPA. pEJIeBaHTHEIE TEME, IPOBOJUTE | pecypc « omarmHue
CeueHus IWIMHJpA AQHAJIOT M. 3amanus.  Cpennee
48. ITnomans 2 JaBats onpenencuus cheprl | obiee oOpa3oBaHHE.
MTOBEPXHOCTH ¥ 1apa, X IEeHTpa, paanyca, ['eomerpusi»
LWIMHIpA muaMerpa. Onpenensts chepy
49. | Ilonatue KoHyca. 2 KaKk (Urypy BpalleHuUs
Ceuenus KoHyca OKPY>KHOCTH.
50. ITnomans 2 UccnenoBats B3anMHOE
MOBEPXHOCTH pacnoJiokeHue chepsl U
KOHyca IUIOCKOCTH, JIBYX cdep,
51. | YcedeHHbIN KOHYC 2 HILTIOCTPUPOBATH 3TO HA
52. | Chepa wm map. 2 ICpTeXKax U pUCyHKax.
Ceuenus mapa. ®opmyanpoBath 3
53. | Kacarennnas 2 OTIpe/ieIIeHNE KacaTeIbHOM
TLIOCKOCTB K cepe IJIOCKOCTH K cdepe, (iBOI\/'ICTBO u
54. | [lnowasap cdhepl 2 MpU3HAK KacaTelbHON
55. | KomOunanus Tten 2 TITOCKOCTH.
BpAILEHNS " 3HaAKOMHUTHCS C
MHOTOTPAHHHKOB. reo0/Ie3UYECKUMU JIMHUSAMHU Ha
56. | MHoOTOrpaHHUK, 4 cepe.
OINICAHHEL OKOIO OOBACHATD, YTO HA3BIBAIOT
chepsr; chepa, WIMHIIPOM, Ha3bIBaTh €r0
BIIMCaHHAs B SJICMCHTBI.
MHOTOrPAHHHUK HJIH Nzyuars, 0613510H;1T51 KakK
B TeJIO BPAIICHHS. HOJIYYUTH IWIUHIP MYyTEM
57. | KontponbHas 1 BpallleHUs IPSIMOYTOJIbHHKA.

pabota 1o Teme:
TeJla BPALICHHS

BrIBOIUTE, HCITOIB30BATh
(GOpMYIIBI TSl BBIYHUCIICHUS
Ioaau OOKOBOM
MOBEPXHOCTH IMIIMH/PA.

N3yuath, pacro3HaBaTh
pa3BepTKY LMIHHIPA.

N300paxkaTh HUIHHIP U €T0
CeueHHs II0CKOCTBIO,
MPOXOJISIIEH Yepes ero och,
napauieTbHON UITN
NEePIEeHIUKYISIPHOM OCH.

HaxoauTs miomaan 3THX
CEYCHMH.

MopenupoBaTh peaabHbIe
CUTYaIlUU Ha SI3bIKE TeOMETPUH,
UCCIIEIOBATh MMOCTPOCHHBIE
MOJIENIH C UCIOJIL30BaHUEM
T€OMETPUYECKHUX TOHSITUH.

55




OOBACHATH, KAKOC TEIIO
Ha3bIBAIOT KPYTOBBIM KOHYCOM,
Ha3bIBATh €T0 AJIIEMEHTHI.

N3y4arb, 0OBICHATH, KaKk
IIOJIY4UTh KOHYC ITyTEM
BpalIeHUs IPSIMOYTOJIBHOTO
TPEYroJIbHUKA.

N300paxkaTe KOHYC U €ro
CEUYEHHUS TIJIOCKOCTHIO,
IIPOXOJAIIEN Uyepe3 OChb, U
IIJIOCKOCTBIO,
NEPIEHANKYIAPHON K OCH.

H3y4dars, pacrio3HaBaTh
Ppa3BEPTKY KOHYCA.

BrIBOIMTE, HCITONIB30BATH
(bopMyIIBI JIJIs1 BEIYUCIICHUS
rIommaa OOKOBOM
MMOBEPXHOCTH KOHYCA.

Haxoaute mmomammn
CEUYEHU, MPOXOJAUIUX Yepe3
BEPIINHY KOHYCA WITH
MEePIEHIUKYISIPHBIX €70 OCH.

OOBACHATH, KAaKOE TEJIO
Ha3bIBAETCS YCEUEHHBIM
KOHYCOM.

N3y4aTh, 0OBACHSTH, KaK
€ro MOJIYYUTh ITYTEM BpaIleHUs
MPSMOYTOJIHOM TpamnenuH.

BbIBOIUTE, TPUMEHSTH
dbopmyy IS BEIYUCICHHS
Ioaau O0OKOBOM
MMOBEPXHOCTU YCEYEHHOTO
KOHYCa.

AKTyanu3upoBath (akThl U
METO/Ibl TIJITAaHUMETPUH,
peJIeBaHTHBIE TEME, MPOBOIUTD
aHAJIOTHH.

Pemate crepeomeTpuyueckue
3aJla4d, CBSI3aHHBIC C TeIaMHU
BpAILICHUS, TOCTPOCHUEM
CEUYEHUM TeJ BpalleHus, ¢
KOMOHMHAIIMSIMH T€J BPAICHH
Y MHOTOT'PAaHHHMKOB Ha
HaXOJIEHUE T€OMETPUUYECKUX
BEJIMYMH.

Hcnonbp30Bath Mpu pelieHun
CTEPEOMETPUUECKHX 3a/1a4
TUTAHUMETpUYecKue (hakThl U
METO/Ibl 33/1a41 Ha BEIYUCIICHUE
1 JI0Ka3aTeJIbCTBO.

MopenupoBath peanbHbIe
CUTYAIIMH Ha SI3bIKE T€OMETPHH,
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UCCIIEI0BATh [IOCTPOCHHBIE
MOJEJIH C UCIIOJIB30BAHUEM
r€OMETPUYECKUX TTOHATHI

O0BbEMmBI TeJ 10 AxTyanu3upoBaTh PaKTbl U | DIEKTPOHHBIH
58. | IlonstHe oObeMa. 1 METO/1bl IIJITAHUMETPUH, 00pa3oBaTeNIbHbII
OcHoBHBIE peJeBaHTHBIE TEME, MPOBOAUTEL | pecypc « JlomarrHue
CBOICTBa 00BEMOB AQHAJIOT M. 3amanus.  Cpennee
Tel. BbiBoMTH, MCIIOIB30BATh obmee oOpa3oBaHUE.
60. | O0béM mHIUHApA. 4 bopMyITBI 00BEMOB: TIPU3MBI, I'eomerpus»
O06bEM KOHYCa HUJIUHIPA, THPAMUIBI, KOHYCA;
61. O6béM mapa wu 2 YCEUYEHHOM MUpaMuJibl U
cdepsl. YCEUEHHOTO KOHYCA.
62. | [logoOuble Teda B 2 Pemate crepeomerpuueckue
IIPOCTPAHCTBE. 3aaa4u, CBA3aHHBIC C
COOTHOIICHHS BBIYMCIICHHEM 00BEMOB.
MEXKTy TUIOIAISIMH DopMynHPOBATH
HOBCpXHOCTCI\/JI, OIIPEACIICHUEC IIapOBOT'O
00BLEMaMU CErMEHTA, IapOBOTO CJIOA,
MOJOOHBIX TEI. LIapoBOTO CEKTOpPA.
63. | KoHTpomsHas 1 [IpuMeHsTs HOpMyYIIBI TSt
paGoTa:  0GBEMBI Hax0XJAeHUsS 00bEMOB
T [IapOBOTO CETMEHTA, IIIApOBOTO
CEKTOpA.
Pemrats crepeomerpruueckue
3aJa4y, CBA3aHHBIC ¢ 00BEMOM
apa " Momaabio cepel.
MonenupoBath peanbHbIe
CUTYyalluu Ha S3bIKE F€OMETPHH,
UCCJIEIOBATh MIOCTPOCHHBIE
MOJETM C  HCIIOJIb30BaHUEM
FEOMETPUYECKUX MOHSITUH.
AKTyanu3upoBath (HakThbl U
METO/Ibl IJITAHUMETPHH,
pelieBaHTHBIE TEMeE, IPOBOAUTH
AQHAJIOTHH.
Pemats crepeomerpuueckue
3a/1a4u, CBSI3aHHBIE C
COOTHOIIIEHUEM 00BEMOB U
MOBEPXHOCTEN MOIOOHBIX TEI B
MIPOCTPAHCTBE.
MopennpoBaTh peanbHbIe
CUTYaIluu Ha S3BIKE TEOMETPHH,
HCCJIEeI0BATh MIOCTPOCHHBIE
MOJEIM C  HUCHOJIb30BAaHUEM
T€OMETPUYECKHUX MOHSITUH.
BekTopbl M KOOPAMHATBI 20 AxTyanu3upoBaTh GaKThl U | DIEKTPOHHBIN
B IPOCTPAHCTBE METO/Ibl JTAaHUMETPUH, 00pa3oBaTeNbHbIN
64. | Bextop Ha 2 peNeBaHTHBIE TeMe, TIPOBOAUTE | pecype « lomariHue
IJIOCKOCTH U B AHAJIOTHH. 3amanus.  Cpennee
MIPOCTPAHCTBE. OnepupoBaTh NOHATHEM obmee oOpa3oBaHHUE.
65. | Cnoxenue " 2 BEKTOP B MPOCTPAHCTBE. ['eomerpusi»
BBIYMTAHNE DopMyIHpPOBATH MTPABUIIO
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BEKTOPOB.
YMHOXKEHNE
BEKTOpA HA YHUCIIO

66.

Komrmnanapueie
BeKTOpBIL. IIpaBuio
napajuiejenuiesa

67.

Paznoxxenne
BEKTOpa IO TpeM
HCKO MHJIaHapHI)IM
BEKTOPaM

68.

[IpssMmoyronpHas
cucTeMa
KOOpJIMHAT B
MPOCTPAHCTBE.
Koopnunatsr
BEKTOpa

69.

[Ipocreitmme
3a/1a4n B
KOOpAMHATaXx.

70.

VYron MEXKTY
BEKTOpaMH

71.

CkansipHoe
MPOU3BE/ICHHE
BEKTOPOB

72.

Brruncienue yrios
MEXAY NPSIMBIMHU U
TJIOCKOCTSIMU

73.

KoopnunatHo-
BEKTOPHBIH METO/T
npu perieHrun
r€OMETPHICCKHUX
3a1a4

napajuiesienunesa npu
CJI0’KEHUH BEKTOPOB.

CxiagplBaTh, BBIYUTATh
BEKTOPBI, YMHOXKaTh BEKTOP Ha
YUCIIO.

H3y4arh OCHOBHBIE
CBOMCTBA 3TUX OIEpALUH.

JaBatb onpenenexue
IIPSIMOYI'OJIBHOW CHCTEMBI
KOOPJMHAT B MIPOCTPAHCTBE.

BrIpazuts KoOpaAuHaATEI
BEKTOPA 4epe3 KOOPIANHATHI €T0
KOHIIOB.

BrIBOIMTE, HCITONIB30BATH
dbopmMyiTy JUTHHBI BEKTOPA U
PAacCTOSHUAS MEKTy TOUKAMH.

BrIpaxaTe ckaisipHOE
MIPOU3BEICHUE BEKTOPOB YEPE3
HX KOOPJMHATHI, BBIYNCIATH
YTOJ MEXAY ABYMsI BEKTOPaAMH,
JBYMSI IPSIMBIMH.

Haxomuts yros mexay
MPSIMOM M TIIIOCKOCTBIO, YTOJI
MEXy IBYMS IUIOCKOCTSIMU
AHAINTUYECKUMHU METOJaMHU.
BeiBoguTS, HCIIOJIB30BATh
(GopMyily pacCTOSIHUSA OT TOYKH
JI0 TIOCKOCTH.
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IMoBTOpEHHUE,
00001IeHNE U
CHCTEeMAaTH3AUMs 3HAHUI

15

Pewars npocreimme 3axauun
Ha HaxO’KJEHUE JUIMH U YIJIOB B
TreOMETPUIECKUX (HUTypax,

ONEeKTPOHHBIN
00pa3zoBaTeNIbHBIN
pecypc « JomariHue

74. | OcHOBHBIE 3 npuMeHsTh Teopemy [ludaropa, | 3amanusa.  CpenHee
¢buryper,  ¢axTsl, TEOPEMBI CHHYCOB U KOCUHYCOB. | o01iee oOpa3oBaHueE.
TEOPEMBI Kypca Haxonuts miiomans ['eomerpusi»
TJITAHUMETPHUH. MHOTOYT'OJIbHUKA, KpyTa.

75. | 3amaum 2 Pacno3naBare mogo0HbIE
TUTAHUMETPU U " (GUTypHI, HAXOUTh OTHOIICHUS
METOIbI X JUTMH U TUTOIIAJEH.
peleHus Hcnonp3oBare npu  pelICHUH

76. | OcHOBHBIE 8 CTEPEOMETPUIECKUX 3aja4d
¢burypsl,  ¢axThl, (akThl U METO/IbI MJITAHUMETPUU
TEOPEMBI Kypca
CTEpEOMETPUH.

77. | 3amaum 2
CTEPEOMETpUU |
METO/IBI ux
pereHus

Monynb «BeposSTHOCTh M CTATUCTHKA»
Ne Pa3nen / rnaBa Koin-Bo OCHOBHBIE BH/IbI DIIEKTPOHHBIE
/ Tema 4acoB NESTETHHOCTH (mudpoBsIe)
y4aeOHOTO 00ydJaronuxcs 00pazoBaTebHBIC
npenMera pecypchbl
10 knacc (34 yaca)

IIpencraBiienne JaHHBIX 4 N3BaexaTs HHPOPMALMIO U3 | DIEKTPOHHBIN

U onucaTeJbHast TaOJIUI U AUArPaMM, 00pa3zoBaTeIbHBIN

CTATHCTHKA HCIO0JIB30BATH Ta0JIUILIBI U pecypc «Jlomaninue

1. [IpencraBnenue 1 JarpaMMsl U1 3aganusa.  CpennHee
JTAHHBIX c IIPEJICTaBJICHHUS obiee oOpasoBaHHUE.
MOMOIIBI0  TaOIHIL CTaTUCTUYECKUX JaHHBIX. Anrebpay.

U TUarpaMmm. HaxoauTs onucarenbHbie Tpenaxep «O06nako

2. Cpennee 1 XapaKTePUCTUKH JTaHHBIX. 3HAHUW».
apudMeTHIECKoe, BeiaBurarb, KpHMTHKOBATh
MeJfaHa, TUIOTe3bl O Xapakrepe

3. Haubompiiee " 1 CIy4yailHO HM3MEHYUMBOCTH U
HauMeEHbIIIee omnpenensomux e€ hakropax
3HAYEHUSs, pa3Max.

4, Jucnepcus, 1
CTaHJIapTHOE
OTKJIOHEHHE
YHCIIOBBIX HA0OPOB

Cay4yaiiHble ONBITBI H 3 BoiaeassTe Ha npuMepax

ciay4YyanHble co0bITHS, cilyyaifHble COOBITHS B

ONBITHI c ONIMCAaHHOM CIIy4aillHOM

PABHOBO3MOKHBIMH OTIBITE.

3JIeMeHTAPHBIMU D opMyTHPOBATH YCIOBUS

HCXO0AaMU MPOBEACHUS CIIy4aiiHOTO

OTIBITA.
5. | Cuyuaiinie 1 HaxoauTts BEposSTHOCTH
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HKCTIEPUMEHTHI
(omBITHI) u
Cy4aliHbIE
COOBITHSL.
DnemMeHTapHble
COOBITHS (MCXOBI).

BepostHocTs
CIIy4aHOTO
COOBITHSL.
Beposarnoctn
COOBITHII B OIBITaX
c
PaBHOBO3MOKHBIM
U DIIEMEHTapHBIMHU
COOBITHSIMH.

COOBITHH B OIIBITAX C
PaBHOBO3MOKHBIMHU
KUCXOIaMHU.

MoaeaupoBaTh  ONBITHI

PAaBHOBO3MOKHBIMHU

C

9JICMCHTAPHBIMU HCXOAaMHU B

XOJIe TPAKTUYECKON PabOTHI
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Onepauun Hax
COOBITHAMH, CJIOKEHHE

Hcnoab30BaTh uarpaMMbl
Dilsiepa U CIIOBECHOE

BEPOATHOCTEM OIMcaHue COOBITUI JUIS

1. Oneparuu Haj bOopMyITUPOBKHU U DJIeKTPOHHBIN
COOBITHAMU: n300pakeHust 00bETUHEHUSI U | 0Opa3oBaTebHbIH
IepeceueHue, nepecedeHust CoObITUH. pecypc «JlomamHue
oObeTMHeHNE Pematsb 3aga4mn ¢ | 3amanus.  Cpennee
COOBITHH, UCIIOJIb30BaHUEM  (OpMyIbI | o0miee 0Opa3oBaHueE.
MIPOTUBOIIOJIOKHbIE CJIOXEHUSI BEpPOSITHOCTEN Anrebpay.

COOBITHSL. Tpenaxep «O6mako

8. Juarpammsl 3HAHUI».

DOitnepa. dopmyna
CITO>KEHUS
BEPOSITHOCTEN

Ycio0BHas BEPOSATHOCTD, Pemate 3a1aum Ha ONEeKTPOHHBIN

JAepeBo CJAY4ailHOr 0 Hax0JIEHUE BEPOSITHOCTEN 00pa3zoBaTebHBIN

onbITa, hopMmyJia COOBITHIA, B TOM YHCIIE pecypc «/lomarmiHue

MOJTHOI BePOSITHOCTH H YCIOBHBIX C MMOMOIIIBIO JiepeBa | 3amaHus.  Cpennee

HEe3aBHCHMOCTD CIIy4aifHOTO OTIbITA. obmee oOpasoBaHHUE.

coObITHI OnpeneasaTs HE3aBUCUMOCTH | Anrebpay.

9. VYcnoBHas coopiTii MO Qopmyne u mo | Tperaxkep «O06mako
BEPOSTHOCTb. OpraHu3anuu CIIy4alfHOTO | 3HAHUI».
YMHOXeEHNE OIIBITA
BEPOSITHOCTEH.

Hepeso
CIIy4aiiHOTO
SKCIEPUMEHTA.

10. | ®opmyna moJHOMN
BEPOSITHOCTH.

11. | He3aBucumsle
COOBITHS

JIeMeHThbI Hcnoas3oBarh paBuio DJIEKTPOHHBIN

KOMOUHATOPUKH YMHO>KEHUS A5 00pa3oBaTeNbHbII

12. | KomOGunatopHoe MEPEYUCIICHUS COOBITHII B pecypc «Jlomaminue
MIPaBUIIO CIIy4aifHOM OTIBITE. 3amanus.  Cpennee
YMHOKEHUSL. IMoan3oBaThest dopmysoil u | obuiee oOpasoBaHUE.

13. | [lepecranoBku U TpeyrosibHukoMm Ilackans st | Anarebpay.
(baxropuai. oTpeeNeHus yucna | Tpenaxep «Ob6mnako

14. | Yucno coyeTaHuii. COYETaHUH 3HAHUI».

15. | TpeyroabHHUK
[Tackansa. ®opmyna
6unoma HrrotoHa

Cepun
MmocJjaeI0BaTeJbHbBIX
HCNBITAHUH

16. | bunapusIit
CIIy4aliHBI  OIBIT
(ucmbITaHue),
ycIex 1 Heyjaya.

17. HezaBucumeie
UCHBITAHUS.

Pa3ouBaTh ClIOJKHEIE
SKCIIEPUMEHTHI Ha OT/IEJIbHbIE
HCIBITaHUS.

OcBanBaTh MOHATHS .
UCIIBITaHUE, Cepus
HE3aBHCUMEBIX UCIILITAHUI.
IIpuBoauTHL NpUMeEpPBLI cEpui
HE3aBHCUMEBIX UCIILITAHUIA.
PemnaTh 3agaum Ha IOUCK

ONEKTPOHHBIN
00pa3oBaTeNbHbII
pecypc «/lomariHue
3aJaHus. Cpennee
obmiee oOpazoBaHHUE.
Anrebpay.
Tpenaxep «O0mako
3HAHUW».
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18. | Cepus BEPOSATHOCTEH COOBITHII B
HE3aBUCHUMBIX CEpUHU UCIIBITAHUI 10 IEPBOTO
HCIIBITAaHUU 110 yCI€Xa U B CEPUSX UCIIBITAHUI
IIEPBOrO ycIIeXa. bepnymn.
Cepus N3yuarsb B xone
HE3aBHCHUMBIX NpaKkTH4YecKoil padoThl C
HCTIBITAHUI HCTIOJIb30BAHUEM
beprymn. NIEKTPOHHBIX TabIUL
BEPOSITHOCTH  COOBITUM B
cepusx HE3aBUCHUMBIX
VCTIBITAHU I
Cay4aiiHble BeJTHYMHBI OcBauBaThb NMOHATHUS: DNIeKTPOHHBIHN
U pacnpeaejeHust Cly4JaiiHasi BEJIMYHMHA, 00pa3zoBaTeNbHBIN
19. | Ciyuaitnas pacnpenenenue, Tabiauna pecypc «JlomaniHue
BEJIMYMHA. pacnpeneneHus, AuarpaMmma 3amanus.  Cpennee
20. | Pacmpenencuue pacnpe/eIieHus. obmiee oOpa3oBaHHE.
BEPOSITHOCTEM. I[IpuBoauTH NpHMepHI Anrebpay.
Juarpamma pacnpeneneHui, B ToM uncne | TpeHaxep «O06mako
pacrpeneneHus. F€OMETPUYECKOT0 U 3HAHUW».
21. | Cymma u OMHOMHAITBHOTO.
MIPOU3BE/ICHNE CpaBHuBaTh pacrpeaeieHus
CITy4ailHbIX CIIy4ailHbIX BEJINYUH
BEJIUYUH. HaXOJIl/IT]) 3HAYCHHA CYMMBI U
22. | Ipumepsl MIPOU3BEICHUS CITy4alHbIX
pacnpeneneHuii, B BCJIMYHH.
TOM qucie Ctpouth W pacno3HaBaTh
T€OMETPUUECKOE U reOMETPUICCKOC u
OGUHOMHATBHOE. OMHOMUAIEHOE
pacnpeeneHue.
O0600menne u IoBTOPATH U3y4EHHOE U DJIEKTPOHHBIN
CHUCTeMATH3alUs 3HAHUI BBICTPAUBATb CUCTEMY 00pa3oBaTeNbHbII
23. | IloBTOpeHue. 3HAHUI pecypc «JlomarmiHue
OnucarenpHas 3amanus.  Cpennee
CTaTHCTHUKA. obmee oOpasoBaHHUE.
Ciy4aliHbl€ OIBITHI Anrebpay.
u BEPOSITHOCTH Tpenaxep «Ob6mako
CITydaiHbIX 3HAHUI».
COOBITHIA.
24. | IloBTOpEHHE.
Onepanyuu Hang
COOBITHSIMH.
25. | [loBTOpeHume.
DIIEMEHTHI
KOMOMHATOPHKH,
cepun
HE3aBUCHUMBIX
HCIIBITAHUN.
11 kaacc (34 yacoB)
IToBTOpEHHE, IToBTOpPATE N3YydEHHOE U ONEeKTPOHHBIN
o0o0menne n BBICTPaMBaTh CHCTEMY 3HAHHH | 0Opa3oBaTeIbHBIH
CHCTEeMATH3ALMUA 3HAHUI pecypc «/loMairHue
26. ‘ Crny4aiiHble ONBITHI 3aganus.  Cpennee
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u BEPOSITHOCTH obiee oOpa3oBaHUE.
CITydaiiHbIX Anrebpa».
COOBITHH. Tpenaxep «O6m1ako
27. | Cepun 3HAaHUW».
HE3aBUCHUMBIX
HUCIIBITAHUH.
28. | Ciyuaiinbie
BEJINYMHBI u
pacrnpeneneHus
MartemaTtuveckoe OcBauBaTh MOHATHE DJIEKTPOHHBIN
0KUIAHUE CITyYAHHOM MaTEeMaTHYECKOTo OKUAaHUus. | 0Opa3oBaTeNbHBIH
BeJIUYUHBI [TpuBOIUTH M 0OCYX1ATh pecypc «Jlomaminue
27. | [Ipumepst IpUMEpPBI IPUMEHEHUS 3aganusa.  CpennHee
MIPUMEHEHHUS MaTeMaTHYeCKOTo OKuJaHus. | obiiee oOpasoBaHHUE.
MaTeMaTH4eCKOro Boruncnsate MmaTemaTuueckoe | Anredpay.
0>KHMJIaHUS 0’KHJIaHHE. Tpenaxep «Ob6mako
(cTpaxoBaHue, Hcnonp3oBarh noHaTue 3HAHUI.
joTepest). MaTeMaTUYECKOTO OKUJaHUs
28. | MaremaTuueckoe 1 €ro CBOMCTBA IIPH PEIICHUU
0XKMJIaHHE CYMMBI 3a/1a4.
CITy4JailHbIX Haxonuts no n3BeCTHBIM
BEJINYUH. dbopMynam MaTeMaTHYECKOE
29. MartemaTuueckoe OKHNJaHUC CyMMBbI CﬂyqaﬁHbIX
OKHJJaHUE BCJINYHH.
T€OMETPUYIECCKOTO HaXOI[I/ITL Io HN3BCCTHBIM
A OUHOMHAILHOTO dbopMynam  MaTeMaTHYECKHE
pacrpeneneHuin OXKUJaHUS CIIy4alHbIX
BEJIMYUH, V(S {01110
r€OMETPHUUECKOE u
OMHOMHUATHHOE
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pacrpeeieHusl.

Jucnepcus u

CTaHJIapTHOE

OTKJIOHEHHE CJIYy4YaiiHOM

BeJIMYMHBI

30. | Hucnepcus "
CTaHJapTHOE
OTKJIOHEHHE.

31. | Hucnepcun
Tre€OMETPUIECKOTO
1 OMHOMHUATBHOTO
pacrpeneneHusl.

OcBauBaTh MOHSTHUS:
JIACIIEPCHS], CTAaHIAPTHOE
OTKJIOHEHUE CIIy4alHOU
BEJIMYHHBI.

Haxoaute nucnepcuto no

pacnpenesieHuIo.
Haxomuth 1O  HM3BECTHBIM
dbopmynam TUCTICPCHUIO
r€OMETPHIECKOTO u
OMHOMHUAIBHOTO

pacnpeneneHus, B TOM YUCIIE B
X0/l MPaKTU4YECKOW paboThl ¢
HCII0JIb30BAHUEM
SJIEKTPOHHBIX TAOIHIL.

ONEeKTPOHHBIN
00pa3zoBaTeNbHbIN
pecypc «JlomariHue
3amanus.  Cpennee
obmiee oOpa3oBaHue.
Anrebpay.
Tpenaxep «O0nako
3HAHUI.

3aKkoH 00J1bIIMX YHCEJI 3HAKOMUTHCS C BBIOOPOYHBIM | DJIEKTPOHHBIN
32. | 3akoH OOIBIINX METOJIOM HCCIIEIOBAHUS 00pa3oBaTeIbHBIN
qHCce. COBOKYITHOCTH JaHHBIX. pecypc  «Jlomanraue
33. | BeibopouHsrit M3ydats B X0JIe PAKTHYECKOM | 3aTaHMS. Cpennee
METOJ paboThl ¢ WCTOJB30BaHUEM | 00IIee oOpa3oBaHUE.
HCCTIeI0BaHUM. AIIEKTPOHHBIX tabmui | AnreGpay.
npuMeHeHue  BblOopouHoro | Tpenaxep «Ob6mako
METO/1a UCCIICIIOBAHMS. 3HAHUI».
HenpepbiBHBIE OcBauBaTh MOHATUSA: DJIEeKTPOHHBIN
cJiyyaiiHble BeJJUYUHbI HEIpepbIBHAS CIIydaiiHast 00pa3zoBaTeIbHBIN
(pacnipeneJieHust) BEJINYMHA, HENIPEPBIBHOE pecypc «JlomarmiHue
34. | Ilpumepsr pactipenenenue, GyHKIus 3amanus.  CpemHee
HETIPEPBIBHBIX IJIOTHOCTU BEPOSITHOCTH. obmee oOpa3oBaHue.
CITyJaitHBIX [IpuBOAUTH TPUMEPHI Anrebpay.
BeJIMYUH. DYHKIMSA HEIPEPBIBHBIX CIYYalHbBIX Tpenaxep «O06nako
IJIOTHOCTH BEJIMYMH. 3HAHUW».
pacnpeeseHusl. Haxoautsb BEPOATHOCTH
35. | PaBHOMEpHOE COOBITHH TI0 TaHHOW (DYHKIIUU
pacmpeneneHue U IUIOTHOCTH, B TOM 4HCIE
€ro CBOIiCTBa. PaBHOMEPHOTO
pacnpeeneHusl.
HopmagabHoe OcBauBaTh MOHATUSA: DJIEeKTPOHHBIN
pacnpeaeieHus HOpMaJbHOE pacrpeaeseHne. | oOpa3oBaTeNbHBIMA
36. | 3amaum, Boigensats no onucanuio pecypc  «Jlomanraue
MIPUBOISALINE K CllydaiiHble BEIMYMHBI, 3amanus.  Cpennee
HOPMaJIbHOMY pacnpeaenéHHbIe 10 obmiee oOpazoBaHUE.
pacnpeeneHuIo. HOPMaJIbHOMY 3aKOHY. Anrebpay.
37. | Oynkuus [TpuBOIUTE IPUMEPHI 33]1a4, Tpenaxep «Ob6mako
MJIOTHOCTH u MPUBOJISAIINX K HOPMAIbHOMY | 3HAHUI».
CBOMCTBA pactpenenenuro. Haxoaure
HOPMaJIbHOTO YHCIIOBbIE XapaKTePUCTUKHU
pacrpe/eseHusl. HOPMAJIBHOTO paclpeaeeHus
10 U3BECTHBIM (hOpMyIIam.
Pemats 3amaum, CBsS3aHHBIE C
MpPUMEHEHHEM CBOIICTB
HOPMaJIbHOTO pacIpe/eICHUH,
B TOM qrcIe c
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HCITIOJIb30BAHHUEM
DIIEKTPOHHBIX TAOJIHIT

IloBTOpEHHE, 15 [loBTOpATE  M3ydYeHHOE U | DJIEKTPOHHBIN
00001IeHNe U BBICTpanBaTh CUCTEMY 3HAHUU | 0Opa30BaTENbHBIN
cucTeMaTH3alus 3HAHUI pecypc «Jlomamnue

38. | [Ipencrasicuwme 3 samanusi.  Cpennee
JTAHHBIX c obmee oOpa3zoBaHuUe.
MTOMOIIBI0  TAOIHIT Anrebpay.
u yarpamm, Tpenaxep «O6mnako
OMHCATEIIbHAS 3HAHUI.
CTaTHCTHUKA

39. | OnbITE c 2
PaBHOBO3MOKHBIM
U DIIEMEHTapHBIMHU
COOBITUSIMHA

40. | Boruucienue 6
BEPOSITHOCTEN
COOBITHI c
MIPUMEHEHHEM
bopmyn u
rpaduyeckux
METO/IOB
(koopauHaTHas
npsimMasi,  JIepeBo,
auarpamma
Diinepa)

41. | Cny4aitHbie 2
BEJTMYUHBI "
pacrpeneeHus

42. | MaTemaTH4eCKOE 2
OKHJIaHUE
Cly4aHOU
BEJIUYUHBI

S. YYEBHO-METOIUYECKOE n MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE PEAJ/IM3ALIMMUYYEBHOI'O INTPEIMETA

5.1. OcHoBHas y4yeOHasi 1uTepaTypa (014 nedazoza/01a odyuaouuxcs)

s nedazoeos:

1. Maremaruka. AnreOpa W Hayajga MareMarudyeckoro anammsa. 10-11 kiacchl:
yueb.1s0011e00pa3zoBar. opranu3anuii: 6a3oBblif u yriay6nenHsiid yposuu / [IL. A. Anumos, HO.
M. Komsrun, M. B. TkaueBa u 1p.]. - 3-e uzn. — M.: Ilpocsemienue, 2019.

2. Maremaruka. I'eomerpus. 10-11 kmaccel: y4eO. s oOuieoOpa3. opraHu3aiuii:
6a30BbIif 1 yriryonenssiii yposuu / [JI. C. Aranacss, B. @. byry3os, C. b. Kagomues u ap] -21-
e u3a. — M.: [Ipoceemenue, 2019 (MI'Y-mkomne).

na obyyarowuxcs:

1. Marematuka. Anrebpa M Hayama wmaremarnyeckoro anamuza. 10-11 kimaccsl:
yueb.1s001eo0pa3zoBar. opranu3anuii: 6a3oBblif u yriayonenusiid yposuu / [ A. Anumos, HO.
M. Kounsrun, M. B. Tkauesa u ap.]. - 3-e u3a. — M.: [Ipocsemienne, 2019.
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2. Maremaruka. ['eomerpus. 10-11 xmaccer: yueb. ans oOmeoOpa3. opraHU3aIuii:
0azoBbii 1 yrayonennstii yposau / [JI. C. AranacsH, B. @. byry3os, C. b. Kagomues u ap] -21-
e uzzl. — M.: [Ipocsemienue, 2019 (MI'Y -mikose).

5.2. JlonosiHuTeIbHAS YUeOHAS JJUTEPATYPa (011 nedazoza/0ns 00yuaruuxcs)
Jlns nedazoeos:

1. Anrebpa w Hayasa MaTeMaTHYECKOTO aHaim3a. JlupakTudeckne MaTepuaibl K
yaeonuky 0. M. Komsiruna u np. 10 ximace: yue6.mocobue st 001meoopa3oBar. opraHu3aiuil:
0a3oBeIid W yriryoneHHbld ypoBHu / [M.U. llla6ynun, M. B. TkaueBa, H.E. ®emoposa, O.H.
Hob6poga]. - 6-¢ uzn. — M.: IIpocsemenue, 2018.

2. Anrebpa W Havajlla MaTEMaTHYECKOTO aHaiu3a. JlugakTudeckue MaTepHalibl K
yueonuky 0. M. Konsruna u ap. 11 kmace: yue6.mocodue ais 001meo0pa3oBaT. OpraHu3aiuii:
0a30BbIif 1 yriuyonenusnii yposan / [M.U. [llabyrun, M. B. TkaueBa, H.E. ®enoposa u np.]. - 3-
e u3l., nopad. — M.: Ilpoceemenue, 2018.

3. Teomerpusa. Jumaktuyeckue wmarepuanbl. 10 wmace: yueb.mocobue s
0011e00pazoBaT. opranu3anuii: 6a30Beiii 1 yriyosnenasiii yposau/ b.I'. 3uB. — 14-e m3a. — M.:
[Tpocsemenue, 2018.

4. Teomerpus. [unaktuueckue wMarepuansl. 11  kmacc:  ydeO.mocobuwe  yist
001eoOpazoBaT. opranu3anuii: 6a30Beii u yriyosneHasiid yposau/ b.I'. 3uB. — 14-e m3a. — M.:
[Ipocsemenue, 2018.

S5.Anrebpa W Hayasia MaTEMaTHYECKOTo aHaiam3a. Temarmueckue TecThl. 10 Kiacc:
yueb.nmocobue g obuieoOpa3oBaT. opraHuzanuii: 0a3oBblii u yriyoneHHslii ypoBHu / H.E.
®denoposa, M. B. Tkauena. - 3-e uzn., nepepad. — M.: IIpocBemenne, 2018.

6. Anrebpa W Hauaja MaTEeMaTHYECKOTO aHaim3a. |emarmdeckue TecThl. 11 Kmacc:
yue0.mocobue Ay 001meo0pa3oBaT. opraHu3anuii: 0a30BbIi U yriayOneHHbIM ypoBHU / M. B.
Tkauesa, H.E. ®enoposa. - 3-¢ u3z., nepepad. — M.: [Ipocsemnienue, 2018.

7. KontpoasHo-u3meputenbHble Matepuanbl. ['eomerpus. 10 kmace. ®I'OC/ Coct. A.H.
Pypykun. — M.: BAKO, 2018.

8. KontponbpHO-u3mepurtenbubie Marepuaisl. ['eomerpus. 11 kirace. ®I'OC/ Coct. A.H.
Pypykun. — M.: BAKO, 2018.

s obyuarowuxcsi:

1. Anrebpa M Hayajga MaTeMaTHYECKOro aHanu3a. JlUJaKkTHYeCKUe MaTepuaibl K
yueonuky 0. M. Komsruna u ap. 10 kiace: yue6.mocodue a1 001meo0pa3oBaT. OpraHu3aIyi:
6a30BbIif 1 yrnyOnennslid yposuu / [M.U. IllaGynun, M. B. TkaueBa, H.E. ®enoposa, O.H.
Jlob6poga]. - 6-¢ u31. — M.: IIpoceemenne, 2018.

2. Anrebpa u Hayasa MaTeMaTH4YeCKOTro aHaiau3a. Jlupaktuyeckue MaTepuaybl K
yuebnuky 0. M. Konsaruna u ap. 11 kimacc: yde6.mocobue st 06meoOpa3zoBaT. OpraHu3aliui:
0a30BbIi U yriyoneHHsiii yposuu / [M.U. lllabynun, M. B. TkaueBa, H.E. ®enoposa u np.]. - 3-
e u3., nopad. — M.: IIpocBemenue, 2018.

3. Teomerpus. J[lupaktuyeckue Martepuansl. 10 kmacc:  ydeb.mocobue  Juis
oOmieoOpa3oBar. opranu3anuii: 6a3oBbiil u yrinyoneHusid yposau/ b.I'. 3uB. — 14-e n3zn. — M.:
[Ipocsemenue, 2018.

4. Teomerpus. Jlupmaktuueckue wmarepuaibl. 11 kmacc: ydeG.mocoOue  ams
oOmieoOpa3oBar. opranu3anuii: 6a3oBbiil u yrinyoneHusiit ypouu/ b.I'. 3uB. — 14-e u3zn. — M.:
[Ipocsemenue, 2018.

5.3. Y4eOHO-MeTOAMYECKAA IUTEpaTypa

1. AnreOpa m Hayana MaTematudeckoro anamusa. CO0opHUK paboumx mporpamm 10-11
KJaccel: ydeO.mocoOue aiast yuuteneil oOmieoOpa3oBar. opraHu3aiuii: 0a3oBBIA U Yriyoil.
ypoBHu / cocT. T.A. Bypmuctposa — M.: [Ipocsemienue, 2018.
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2. Anrebpa M Hayajna MaTeMaTHYECKOro aHanusa. Meroauyeckue pexoMmenmanuu 10-11
KJacc: ydae6.mocobue mist obmeoOpaszosar. opranmsanuii/ H.E. @enoposa, M. B. Tkauena]. - 3-¢
u31., nepepad. — M.: Ilpocsemmenue, 2017.

3. T'eomerpus. CoopHuK pabounx mporpamm 10-11 kmaccel: yae6.mocodue s yaureneit
obmieo0OpazoBar. opranu3anuii: 6a30BbeIii u yriyon. ypoBHu / cocT. T.A. BypmucrtpoBa — M.:
[Ipocsemienue, 2018.

4. Iloypounsie pa3zpadotku no reomerpun.10 kinacc /Coct. B.A. SIpoBenko. — 2-¢ u3f. —
M.: BAKO, 2018.

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

6. Usyuenme reomerpum B 10-11 kmaccax: kH. mis yuutenss/ C.M. CaaksH, B.D.
byry30B.- 4-¢ u3a., nopab. — M.: [Ipocsemenue, 2014.

5.4. TlepeyeHb peKOMEHAYEeMbIX TE€XHHMYECKUX CpPeICTB 00y4YeHHsI, B TOM 4YHCIIe
TPeHaKepoB

1. UnTepakTrBHAs JOCKa/ SKpaH.

2. KommibroTep/HOYTOYK.

3. MyapTUMEINATTPOEKTOP.

5.5. IlepeyeHb peKOMeHAYeMbIX 3JEeKTPOHHBIX (HU(PPOBHIX)-00pa3oBaTEIbLHBIX

pecypcos

1. DnexTpoHHBIH OOpa3oBaTenbHBIM pecypc «Jlomamuue 3amanus. Cpeanee oOriee
obOpazoBanue. Anredpay.

2. Tpenaxep «O06aKo 3HaHUI».

3.9nexkTpoHHBI 00pa3oBaTeabHBIN pecypc « Jlomamuue 3amanus. Cpeanee oOmiee

obOpazoBanue. ['eomeTpus»

5.6. MaTepuajibHO-TeXHHYECKHE CPeCTBA U 000PYA0BAHMS /ISl 00yUYeHU s
1. KoMIIeKT MHCTPYMEHTOB KJIaCCHBIX

2. HaGop moneneii it 1abopaTopHbIX paboT MO CTEpEOMETPUU

3. Tabmuie! o anredpe: «TpuroHomerpus», «OyHKITUNY

4. Tabnu1el o reoMeTpun: « MHOTOTpaHHUKWY, «Teia BpameHus»

5. Jnso6ecriedeHUSI00ydeHHS c
UCIIOJIb30BaHUEM I CTAaHIIMOHHBIX00PA30BaTEIbHBIXTEXHOJIOT UIHHEOOX0IUMBI:

- KOMITBIOTEPBIMITNMHBIETEXHUYECKUEYCTPOHCTBAYYCHUKOB u nenarora C
BBICOKOCKOPOCTHBIMBBIXOJIOM B MHTepHeTr,  00ecre4nBaromnueBO3MOKHOCTBPAOOTEI  C
MYJIbTUMETUHHBIMKOHTEHTOM: BOCIIPOHM3BEICHUEBUICON300paKEHHIH,

KaquTBeHHBIﬁCTepCO3BYK B HAYIIHHKAX, pequOﬁBBOﬂ C MI/IKpO(bOHa u ap.
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IIpunioxenue 1 k paboueil nporpamme

6. TIPUJIOKEHUSIOLIEHOYHBIE MATEPUAJIbI!

1. OneHo4HbIe CPeACTBA ISl TEKYLEr0 KOHTPO/ISA YCIIeBAeMOCTH 00y4alommXxcst
Texymuil KOHTPOJIb OCYIIECTBIISETCS B XO€:

- KOHTPOJIbHBIX padoT

DoHO oueHOUHBIX CPedCm e 0151 NPOBEOCHUS MEKYULe20 KOHMPOTA .

OLHEHOYHBIE MATEPHUAJIBI ITO MOAYJIIO
«AJaredpa 1 HayaJIa MATEMaTHYECKOI0 AHAJIM32)»
JleMoHcTpallMOHHASI BEePCHsi KOHTPOJbHBIX padoT

JAmarHocTuyeckuii cpe3

Bapmuanr 1
Ne 3aganue
B1 | B neraem narepe 184 pe6&uka u 26 BocrmraTencii. B oqHOM aBTOOYyCEe MOXKHO ITepeBO3UTH HE Ooiee

40 nmaccaxupoB. Kakoe HauMeHbIIIee KOJIMYECTBO TaKKX aBTOOYCOB IMOHATO0OMUTCS, YTOOBI 32 OJIMH pa3
TIEPEeBE3TH BCEX M3 JIarepsi B ropo.?
B2

Ha pucyHke »XUpHBIMM TOYKaMH ITIOKA3aHO CYTOYHOE KOJIMYECTBO OCAJIKOB, BBINMAIAaBIINX B ToMCKe ¢ 8
1o 24 suBaps 2005 roga. [To ropu3oHTaNM yKa3bpIBaAOTCS YKCIa MECSAIA, MO0 BEPTUKAIN — KOJIMYECTBO
OCa/IKOB, BBINIABUIMX B COOTBETCTBYIOIIUI JI€Hb, B MWJIIIUMETpax. sl HarjassAHOCTH JKUPHBIE TOYKU Ha
pUCYHKE coenuHeHbl JuHued. OmnpenenuTe Mo PUCYHKY, Kakoe HauOoJbllee KOJIMYECTBO OCaIKOB
BbINagayio B nepuo ¢ 13 o 20 suBaps. OTBET AailTe B MUJUIMMETpPax.
4,5
4,04
35 -"1| IﬂlI
30 '|II |I|' \ 1
2.5 ik !
1 II 4 I 1 [ 1 1 1
2.0 \\ j | f \/\
1,5 L - I
1,0 b A LU
05 |
0.0 |

§

8 9101112131415161718192021222524
B3

Sab

Haiiure 3HaYeHHE BBIPKCHUSI Sab — 8a* npu @ =3, b=238,
B4

Jlia TpaHcnopTUpoBKH 45 TOHH rpy3a Ha 1300 KM MO>KHO BOCIIOJIB30BaThCs YCIyTaMU OJJTHOW U3 Tpex
¢upM-niepeBo3unkoB. CTOMMOCTb MEPEBO3KU M TPY30MOJIBEMHOCTh aBTOMOOMJICH Ui Ka)J0ro
nepeBo3yrKa ykazaHa B Tabmune. Ckoilbko pyOned mnpuaeTcst 3alulaTUTh 3a CaMmylo JCHIeBYIO

1 Pasmemarorcsd AEMOHCTPAlMOHHBIE BEPCUU KOHTPOJIBHO-U3MEPHUTENBHBIX U OLEHOYHBIX MaTEpPHAIIOB,
KPHUTEPHH OLIEHKH CTEIEeHH (YPOBHSI) TOCTIDKEHNUS TIIAHUPYEMBIX PE3yIbTaTOB.
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BS

MepPEBO3KY?

CTouMOCTh NEepeBO3KH OJHUM ABTOMOOHIEM
IHepeBo3uuk
(py0. Ha 100 xm)

Y| 3200
) 4100
B 9500

I'py3onoabeMHOCTH aBTOMOOHMJICH
(TOHH)

3,5
5
12

Haiinure momaap mapasuieniorpaMma, BEpUIMHBI KOToporo uMeroT koopauHatel (1; 7), (8; 2), (8; 4),
(1;9).

B6

B npsimoyronbHOM TpeyrojpHUKE OJMH U3 KareToB paBeH 10, oCTphIil yroi, mpuiexamuid K HEMY,
paBen 60°. HaiiquTe tuionaap TpeyrojabHUKA.

Ne

Bapuanr 2

3aganue

Bl

Jlerom xwmiorpamm KiyOHUKH cTouT 80 pydOneit. Mama kymmma 1 kr 200t kmyOHHKH. CKOJIBKO
pyOneit caaun ona mosryaut ¢ 500 pyOueit?

B2

Ha pucyHke >XHpHBIMH TOYKAMHM IIOKa3aHO CYTOYHOE KOJHMYECTBO OCAJKOB, BBINAJaBIINX B
Mypmancke ¢ 7 mo 22 nHos0ps 1995 roma. Ilo ropu3oHTanmu yKa3bpIBaIOTCS YHCIIA MeECAI, IO
BEPTUKAIN — KOJIMYECTBO OCAJKOB, BBIMABIIMX B COOTBETCTBYIOIIMH J€Hb, B MuiutuMeTrpax. s

HarJIITHOCTU >KMPHBIE TOUYKH Ha PHUCYHKE COEIMHEHbI JMHUEH. OmnpenenuTe 1Mo pUCYHKY, CKOJIBKO
JTHEeH U3 JaHHOTO MEepHO/ia BBIMAIalI0 MEHee 3 MIJUTMMETPOB OCAAKOB.

5.0

451 | |

40 ]

35+—1 1 | ||' ||

30 Il| II | |I

25 - [
20 Illl I |I|I IIF

| .'ll |
],5\ /N || ,'.J I|. |
W, ' /
L0 \/ —t ] —H
i {
0.5 |
0.0 \/\

78 910111213141516171819202122

B3

B4

2c—4

HaiinuTe 3HaueHue BbIpaXeHUs cd—2d npu € = 0,5, d=5

Jlist TpaHCTIOPTUPOBKU 3 TOHH Ipy3a Ha 250 KM MOXKHO BOCHOJIb30BaThCS YCIyraMH OJHOW U3 Tpex
¢upM-niepeBo34rkoB. CTOMMOCTh MEPEBO3KH U TIPY30MOJABEMHOCTh ABTOMOOMIIEH sl KaXJOro

nepeBo3urka ykazaHa B Tabmuie. Ckonbko pyOniel MpHaeTcs 3aIulaTUTh 3a CaMyl JICHIEBYIO
MepPEBO3KY?

CroumocTh nepeBo3KH OAHUM aBTOMOOMIIeM | ['py30noabeMHOCTE aBTOMOOHIICH
IlepeBo3uux

(pyo. Ha 10 km) (TOHH)
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A 110 2,2
b 140 2,8
B 160 3,2
BS | Haiiaure ruiomane napajiesorpaMMa, BEpUIMHBI KOTOporo umeror koopauHatel (1;7), (5;3), (5;5),
(1;9).
B6 | B npsiMOyroibHOM TpeyroJibHUKE OJMH U3 KaTeToB paBeH 10, OCTpBIi yro, jgexaluii HanpoTUB HEro

paBen 60°. HaiiquTe tuiomaap TpeyrojabHUKA.

KOHTpOJ'IbHaﬂ paﬁoTa no teme: MHo:xecTBa PAIUOHAJIBHBIX U JeHCTBUTEIbLHBIX YHCE.
PanuonanbHble YPaBHECHUA U HEPABCHCTBA

Bapuanr 1

Bapuanr 2

Ne 1. Pemnts ypaBHeHue:
1) 7x3 — 42x = 0;

X241 x%2-1

2 - =0
) x—2 x+1
No 2. Pemuth cucteMy ypaBHEHUI:
[3x+4y=1

| 2x—y=8

No 3. Pemnth HEpaBEHCTBO:

2x+1 3x-—-1

1
) 3 2

= 1;

2x —5

>0
6 —x

2)x2—6x+9>0;3)

Ne 4. Haiitn cymMMy KOpHEN ypaBHEHHUS:
21X =14 x—2=0

Ne 5. dnakon mamnyHs crout 160 pyOnei.
Kakoe Haumbosibliee yucio (IakoHOB MOKHO
kynute Ha 1000 pybnmeit Bo  Bpems
pacnpoaaku, Korja CKuaka cocrasisieT 25%?

Ne 1. Pemnts ypaBHEHUE:

1) 3x* — 48x2 = 0;

) 2x+1 x—1 L
) 4
No 2. Pemnth cucteMy ypaBHEHHUI:
[ 5x+y=2

|4x-2y=10

No 3. Peminth HEpaBEHCTBO:

5 -3 2x-5 6

1) 4 5 <—E1;
2)x? — 3 10>0-3)2_3x>0
x x T 2x+5

Ne 4. Haiitu cymMy KOpHEH ypaBHEHUSA:
54 —10x-3=0

Ne 5. IllapuxoBas pyuka ctout 40 pyosei.
Kakoe Haubosbiliee YiciIo TakKux pydek
MO>KHO OyzeT KynuTh Ha 900 pybieit mocne
noBbIIeHH 1IeHbl Ha 10%?

KonTpoabHnas padora no reme: ApuppMeTH4eCKHIl KOPEHb N—0i CTeNeHH.
HppannonajibHble yPABHEHUS] M HEPABEHCTBA
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Bapuanr I Bapuanrt 11

Nel. Beruncnuts: Y949 Nol. BIMHCIITE: 328 .0 5°
Ne2. Boruncnuts: -2v/16 No2. BEIYHCITHTD @ ' «.E

3l o3, b No3. Beruncnuts: —631/8
Ne3. Beruncaurs: 0,275

Ned. Pemuts ypaBHeHue: x°=64 | Ned. Permuts ypaBHeHue: X°=32

Neo5. BeIUyncianuTh: No5. BeIynciauTh:

Ne6. TIpeoOpazoBaTh BeipakeHue: | Ne6. [IpeoOpazoBaTh BeIpaKeHHUE:

oo 23

No 7. Pemnth ypaBHEHHE: No 7. Peminth ypaBHEHUE:

V8 —x=23. V59 —x=38.

KounTtpoJsbHas padora no teme: ®opmyJibl TPUTOHOMETPUM

Bapuanr 1 Bapuant 2
Ne 1. Berunciure: Ne 1. Breruncaure:
a) Zcos% —4sin % +¢0s360°; 6 )cos780°; a) 4003% —2sin % +sin 7; 6) sin750°;
. A4r 17
B) SIn —. B)COS— .
3 6
Ne 2. Beruncnure Sina , tg o, Ctg o , ecnu No 2. Beiuucnure COS o, tQa, Ctga, ecnu
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12 «»
COSax=——, —<a<r.
13 2

Ne 3. Vnpoctute BbIpakeHHe:

a) cos(a — p)—cos(a+ f);
6) 1+2 cos(% - aj cos(—ar).

Ne 4. Pemute ypaBHeHHE: Sin 4X = 0.

Ne 5. Vmpoctuts BelpakeHrEe U HAWTHU €ro 3Ha4de

a) sin? a—1 I Ha_n’
—cosZa+1’ p 4

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

sing = 4 7z<oc<37Z
a=——, -
5 2

Ne 3. Vnpocrture BbipakeHue:

a) sin(a + B)+sin(a— ) ;

0) 1+ 2sin( —a)sin (37” - aj :

Ne 4. Pemute ypaBHeHHE: 2C0SX =1.

Ne 5. YnpocTtuts Belpak€HHE U HAlTH €ro 3Ha4e

a)

70
—1,npua=-
cos?a »TIp 3

0) cos?a + tglactg?a + sin*a npu a = %

KonTpoasHnas padora nmo teme: Iloka3zaresbHas pyHkuusi.

Bapuant 1

Ne 1. PemuuTh ypaBHeHHE:

1-3x — x=12 — _—
1) 2 16, 2)5 55
1 x—15
— = — 8+x —
3) (4) T 216,
5) 93—5x =45. 23—5x.
Ne 2. PelinTh HEpaBEHCTBO:
1)3* <27, 2)5%>0,04,

X

1
)= 6, 4)7* < 2%,
) (36) < )77 <

)

1

9 (5

3x+2

1-x < 81

Bapuant 2

Ne 1. Pemiuth ypaBHeHuUe:

2) 64X—10 — i

1) 38 =27,
) 36

4x-10

, 4) 771X = 343,
16 )

5) 7172 = 3,5 172X,

Ne 2. PeliuTh HEpaBeHCTBO:

1)551 <5, 2)4%> 025,
1 X
_ X > X
3)(16) <2, 4)9%> 5%

72




Ne 3. PeruTh cucteMy ypaBHEHHI

5) (3) = < 16.

x—y=4 2
{5“3’ =25
Ne 3. Peluuth cucTeMy ypaBHeHMIA:
x+y=-2
{6”53’ = 36

KonTposbHasi pabora 1o teme:

Jlorapupmuueckass GpyHKumus

Bapuanr 1
Ne 1. Beruucnurs:
1) log31,8 +log;5; 2)logs351

logy(13'°)
4loge13 ’

—log;13; 3)log,log;81; 4)
5) log 749%; 6) 2510823,

Ne 2. Pemnts ypaBHeHue:

1) loge(=3 —x) = 3;

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

3) logi1(12 — 4x) = —3;
4

4) log;(7 — 4x) = log;(6 — 5x) + 1.
No 3. Pemuth HEpaBEHCTBO:
1) log,(3x—1) = log, (3 — 2x);

2) logi(2x+1) > —2.
3

Bapuanr 2
No 1. BeruncnuTs:
1) log,6,4 +log,5; 2)log,512

log,(7'%) _
6log,7 ’

—log,2; 3)logslog;27; 4)
5) log 711% 6) 52l08s*,

Ne 2. Pemnts ypaBHEHUE:

1) logs(=1—-x) =3;

2) log;(x +9) =log,(2x — 11);

3) logi(4 — x) = —2;
6

4)logs(5 + 7x) = logs(2 + x) + 1.
No 3. Peminth HEpaBEHCTBO:
1) log,(2x+ 3) = log, (4 — 3x);

2) log:1(3x—2) > —3.
2

KounTtpoJsbHas pabora no reme: TpUroHOMeTpu4ecKue (PyHKIUH

Bapmuanr 1

1. Kakoit OykBoii 0003HauaeTcst 001acTh 3HAYCHUH QYHKIUU?

a) E b) R c) f d) Z

2. Kakas ¢yHkuus siBisiercss o0paTHON (GYHKIUH cCUHYC?

a) KOTaHTeHC O0) KOTaHT'€HC

B) KOCHHYC

') KOCEKaHC




3. 3anummre B OpsKe Bo3pacTanus 3Hauenus sin(—20°),sin 90°, sin 20° B 0TBETE 3alUIINTE
HOMEDP BEPHOIO psaa

a) sin20°,sin(—20°),sin90°  6) sin(—20°), sin 90°, sin 20° 8)

sin(—20°), sin 20°, sin 90°.

4. YCcTaHOBUTE COOTBETCTBUE MEXy Ipadukamu u ux Gopmynamu. OTBET 3aMUIINTE B TAOJIHUILY.
a) y=sin(x + g) 0) y=sin x B) y=sin(x — g) r)y=cosx nm)Yy=tgx

/1\__/

¥
1 1
Ny @ RN,
-1

TG
| /

5. K ocHOBHBIM cBO#CTBaM (DYHKIIMHM HE OTHOCATCA ...

a. HyJ b. 4eTHOCTh, HEUETHOCTh  C. TIOWCK TPaTyCcOB d. obmacTe 3HAYCHHI

6. Kakoii siBissercst yHkmus y = tg x?

a) TPUTOHOMETPUYECKOH 0) KBaJpaTUYHOW  B) JOrapu(MHUUECKOM  T) CTCTIICHHOM
7. Beipazuth B paauanax yrou o = 240°
a) 4m/5 0) 2n/3 B) 41/3 r) 3n/2

8. Ha xakoMm u3 prCyHKOB M300paxkeH rpaduk GyHKIHH y=CtgX Ha MPOMEKYTKE [-7; 7]

a) Ha PUCYHKE a 0) Ha pCYHKE O  B) Ha PUCYHKE C  T) Ha PUCYHKE I'
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a) 6)

|
A
|
o
A
R
|
E)
|
ofR
=
[NIE)
£
wY

B)

(SE]
wofa

e b3
(Sin — + cos_) tgn
9. HaiiauTe 3HaYEHHE BBIPAKEHUSL: 4 3

a1l 6)0B)-11)0,5

10. Yro sBusercs rpadgukom GpyHKIHHU y = sin X?

a) KOCUHyCcOHua 0). cuHyconia B) TAHT€HCOM]IA T') OKPY’KHOCTb
Bapuant 2

1. Beipa3uts B paguanax yroia o = 20°

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

2. Kakoii OykBoii 00603Ha4aeTcss 00J1acTh 3HAYCHUH (QYHKITUN?

a) E 06) R B) f r) D

3. Kakas ¢yHkius sBisercst o0patHor GpyHKIIMH KOCUHYC?

a) KOTaHreHc O) KOTaHI'eHC B) CHHYC I') KOCEKaHC

s T TL'
4. 3anuiure B HOPSAKE BO3PACTAHUS 3HAYCHHUS COS 3 cos(— E); COS - B OTBETE 3alUUIMTE
HOMEpP BEPHOTO psiaa

T TT. Vs T Vs Vs T Vs T
a) cos—; cos(— g), cos 0) cos(— g), Cos—; COS B)COSE, cos—; cos(— g)

5. YcTaHoBHTE COOTBETCTBHE MEXIY TpadukaMu U ux hopmynamu. OTBET 3aNUIINUTE B TAOIUILY.
a) Y=sin(x + g) 0)y = sin(x — g) B) Y=cos X r) Y=tgx 1) Y=sin x
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6. Kakoe cooTHOIIEHNE Ha3bIBAIOT OCHOBHBIM TPUT'OHOMETPUUYECKUM TOXKAECTBOM ?

. tgla .
a) sina + cos?a =1 0) Cfgza = B) sina — cos?a =1 r) ctgla +
sinfa =1
7. Kakoii siBnsieTcst pyHKIUS y = ctg x?
a) TPUTOHOMETPUUECKON 0) KBaJpaTUYHON B) JOrapuMUUECKOH T) CTCTICHHOU

8. Kakas pynkmuus nzo0pakeHa Ha pucyHke?

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

9. Haiinure 3HaueHue BoipaxeHus: cos 0 — cos 3w + cos 3,5
a) 1 6)0 B) -1 r) 2
10. Yro sBnsetcs rpadguxom QyHKIUU y = cOS X?

a) KOCUHYCOU1a 0) cuHycounnia B) TaHT€HCOMJIA I') OKPYXHOCTh
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Bapuanr 1
Ne 1. Haiiti npon3BoAHYyIO0 (PYHKITUH:

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)

No2. Pemure Hepasenctso f “(X)>0, ecim
f(x)=2x3+6x?

Neo 3. Hanmmure ypaBHEHHE KacaTelbHOM,
MPOBEJIEHHON K rpapuky GyHKIUU

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

Ne 4. Haiiti Touku 3kcTpeMyMa (QyHKIIUU U €€
3HAYEHUS B ITUX TOYKAX:

1) f(x) =3x%—-5x—1;

2) f(x) = x3(x — 5);

3)f(x) =%x3 —x

Bapuanr 2

Ne 1. HaiiTi mpou3BoiHyI0 (DyHKIIUU:

2x-3
x+1

1) 3x°>—20x2+8x+ 1 2)5cosx 3)

4) 8* 5)logox 6)5* —log,x

7) Inx + 7lgx
8) 5sinx-4%  9)sin (6x — )
10) 6 cos(2x + 3)

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

Ne 3. Hanmmnte ypaBHEHUE KacaTEeIbHOM,
MPOBEICHHON K rpaduky GyHKIUU

f(X)=x?+2x-1 B Touxe xo=1.

Ne 4. Haiit Touku skcTpeMyma (GyHKITUU U €€
3HAYEHUS B 3TUX TOYKaX:

1) f(x) =5 —4x — 4x?;
2) f(x) =x3(x + 1);

3)f(x) =2x* —4x3+2

KonTpoabHasi padora nmo teme: IlpousBoanas. [l pumenenue npon3BoaHoOM.

KonTpoabHasi padora nmo teme: IlepBooOpa3Hasi 1 HHTErpaJl

Bapuanr 1.

1. Ha pucynke u306paxén rpadgux Gpysxiuu Y = F(x), OJIHOM U3 IepBOOOPA3HBIX HEKOTOPOI

GbyHKIMN f (x), ONpeeI€HHOM Ha HHTEpBalIe

—2; 6) - ITonp3ysich pUCYHKOM, OTIIPEIEIINTE

KOJIMYECTBO PELICHUH ypaBHEHUS JS(x) =04y, OTpE3Ke [—1:5].




2. Ha pucynke u300paxén rpapuk HeKoTopoi GyHkmun Y = f (x) (mBa nyda ¢ o0mei
HayanbHOM TouKOM). [Toap3ysach pUCyHKOM, BEIYHCITUTE F (6) —F (2) » TIE F (x) — OJ1Ha U3

nepBoobpasnex hyrxmn J (x).
A

T
1 I \

! >

X

o | 56

3. Ha pucynke u306paxén rpaguk HekoTopoit Gpynkumun Y — f (x) OyHKIHSA

7
F(x) = x4 30x* 4+ 305x — -
(x) 5 — oJ1Ha W3 MEPBOOOPA3HBIX (DYHKITUU f (x) Haiinure mwomans

3aKpalIeHHOW (PUrypsl.

Bapuant 2

1. Ha pucynke uzo0paxén rpaduk Gpyaxuuu Y — F (x) OJIHOM U3 TepBOOOPA3HBIX HEKOTOPOI
byHKIIH f(x), onpeAenEéHHON Ha MHTepBaje —3; 6)~ [Tonb3ysick pPUCYHKOM, OTIPEEIIUTE

KOJIMYECTBO PEIICHUN ypaBHEHUS f(x) =04y, OTpE3Ke [—2;5].

Y

y=F(x)

“\/\/rﬁ/\
-3 OVI\/-\J 6 x
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2. Ha pucynke u300paxén rpapuk HeKOTOpoi pyHkmuu Y = f(x) (Ba sryya ¢ oOmieit
HavyajnpHOM TouKOM). IToabp3ysach pUCyHKOM, BBIYHCIIUTE F (5) —F (3)’me F (x) — OJHa U3
nepBoobpasnbix dyrkmn J ().

VA

N

ol 1 75 x

3. Ha pucynke n3o6paxén rpaduk HEKOTOPoi QyHKIun Y = f (x) OyHKIUA

3
F(x) =2x° — 54x + 488x — =
— onma 13 epBoobpasubx byrKmEn J (x). Haiinure
TJIOIA b 3aKpalIeHHON (PUTYPHI.

v

KonTpoabHas padora no teme: CucremMbl ypaBHeHHU i, HATYpPaJibHbIe U LeJIble YMCJIa.
Bapuanr 1.
1. B o6MenHoM nyHKTe 1 rpuBHa cToHT 3 pyours 90 koreek. OTabIxaronye 0OMEHSUIH pyOJIH Ha
TPUBHBI U KYITUJIK apOy3 BecoM 7 KT 10 IieHe 2 TpuBHBI 3a 1 Kr. Bo ckonpko pyoiieii obomiack

UM 3Ta HOKyrIKa? OTBer OKPYIJIMTE 00 LEJI0Iro 4ucia.

2. Terpanp ctout 40 py06:eii. Kakoe Hanbomplee 4Mcao TaKUX TETpaaeid MOKHO OylIeT KylHUTh
Ha 750 py6ueit mocne nonwkeHus 1eHsl Ha 10%?

3. Haiinute naruznayHoe yucio, kpaTHoe 15, mpousBenenue uudp kotoporo pasHo 60. B
OTBETE YKa)KUTE KaKOe-HUOYAb OJTHO TAKOE YUCIIO.

4. Haiinure Tpéx3HauHoe 4ymcio, kpatHoe 70, Bce nudpbl KOTOPOTO pa3iIMyHbI, a CyMMa
KBaJpaToB LU(p JeNUTCs Ha 2, HO He AenuTcsa Ha 4. B oTBeTe ykaxute kakoe-HUOYIb OJHO
TaKO€ YUCJIO.
5. Pemure cucreMy ypaBHeHul. B oTBer 3anuiumure x + y.

3x—y=—1,

—x+2y="1.
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Bapmuanr 2

1. B oomennoMm niyHKkTe | rpuBHa crout 4 pyons 10 komeek. Otapixaromniue 0OMeHsIH pyOau Ha
TPUBHBI ¥ KYIHJIK 7 KT anesIb,cMHOB 10 1ieHe 11 rpuBeH 3a 1 xr. Bo ckonbko pyoiei obormuiach
UM 9Ta nokynka? OTBET OKpYriuTe 70 1EJIOT0 YHCa.

2. IlTapukoBas pyuka crout 40 pyoneii. Kakoe HanbosbIiee Yucio Takux pydek MOXKHO OyaeT
KynuTb Ha 900 pyOieit nocie noeiieHus neHsl Ha 10%?

3. Haiinute ueThIpEX3HauYHOE YHUCIIO, KpaTHOE 22, Tpou3BeieHne udp kotoporo pasro 40. B
OTBETE YKOXHUTE KaKOe-HUOY/Ib OJTHO TaKOE YHCJIO.

4. HaiinuTe Tpéx3HauHOE YuCIO, kKpatHoe 40, Bce U(PPbI KOTOPOTO pa3IMyHbL, a CymMMa
KBa/paToB Ludp aenutcs Ha 4, HO He nenuTcs Ha 16. B oTBeTe ykaxkute kakoe-HHOY b OJTHO

TaKO€ YHCJIO.

5. Pemnre cucreMy ypaBHeHuid. B oTBer 3anummre x + y.

3x+2y =28,
dx—y=17.

OINEHOYHBIE MATEPHAJIBI 110 MOAYJIIO

«CeomeTpusi»

JleMOHCTpallHOHHASI BEPCHS KOHTPOJIbHBIX padoT

KonTpoabHasi padora nmo teme: IlapaiielbHOCTHh NPAMBIX M IVIOCKOCTEH

Bapmuanr 1
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Touku M, P, K — cepenunst pedbep DA, DB, DC terpasapa
DABC. HazoBute npsimyro, napauienbHyio miockocta FBC.

1) MP 2) PK 3) MK 4) MK u PK
Dl Cl
| B
ABCDA:B:C1D; — npsimoyronsHblit mapamtenenumnen. Kakas Ay ; 1 m
U3 MpSIMBIX TapaiienbHa miockoctn AiB1Ci? . } P
ﬁT)‘/ = _JC
&1 - /‘5(’“ e
K-~
1) a 2)b 3)p 4) m b B
D
B tetpasnpe DABC BK = KC, DP = PC. [TnockocTr Kakoi
rpaHu napasuienbHa npsmas PK? p
1) DAB 2) DBC 3) DAC 4) ABC
5 C
K
B

Bri6epute BepHbIe BbICKa3bIBaHMUS:

1) [IBe npsiMble B MPOCTPAHCTBE HA3BIBAIOTCS MMapajlIeIbHBIMU, €CIH OHU HE
MepPeCceKaroTCsl.

2) Ecnu oHa 13 IBYX HapajuielbHBIX MPSMBIX apajuiebHa MIOCKOCTH, TO Apyras mpsMast
mu00 TaK ke el mapasuiesabHa, MO0 JIEKUT B 3TOH MIOCKOCTH.

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

4) CkpelnuBarIimuecs NpsMble He UMEIOT OOIIMX TOYCK.

Otser:
Touku A, B, C u D — cepenunsl pedep mpsSMOyroiabHOro

napannenermneﬂa. Ha3OBI/ITe napanneanHe HpﬂMHe. M’
. | Bt
Lalln 2)allb ™
3)bl|c 4) al|lc L35 QR SRS i
4 = n D
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Touku A u D — cepeaunbl pebep mapaiesenumnesa.
BriOepute BepHbI€ BHICKA3bIBAHHS:

1) lIpsmbie CD u MN ckpemuBatonuecs.

2) IIpssimbie AB u MN nexaT B 0JJTHOM IJIOCKOCTH.
3) psmsie CD nu MN nepecekatorcs.
4) Ilpsimbie AB u CD ckpeniuBatoniuecs.

OrtBer:

OrmpeienuTe B3aMMHOE PACTIONIOKEHHE TIPSIMBIX.
1) a u b — mepecekaromrecs mpsiMbie &

2) a u b — mapayienbpHbIC TPSAMBIC

3) au b — ckpenuBaromuecs npsMpIe

OrmpeienuTe B3aMMHOE PACTIONIOKEHHE TIPSIMBIX. ’
1) a u b — mepecekaromrecs mpsiMbie
2) au b — mapannensHbIe IpsMbIE

3) au b — ckpenuBaromuecs MpsaMpie

Tpeyronsanku ABK u ABF pacnionosxens! Tak, uro npsimeie AB u FK ckpenuBaroTcsi.
Kax pacnonosxens! npsimeie AK u BF?

1) oHM napajuIeIbHBI 2) CKpeuIMBarOTCs 3) mepecekaroTcs

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

Otser:

Bapmuanr 2
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Touku M, P, K — cepenunst pedep DA, DB, DC terpasapa D
DABC. HazoBute npsiMyro, napauieiabHyIO IIIOCKOCTH
FAB.

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

b
Dl l Cl
ABCDA:B1C1D1 — npsiMOyTroJIbHBIH Mapaiiesienume/. | al \ B,
Kakas u3 npsiMbIx mapanienbHa miockocta AjAD? A; ' I + m
|
M A
| Vs
| Y
1) a 2)b 3) p 4) m -4 44-Jc
@ ¥
7
A B
D
B rerpasape DABC AM = MD, AN = NB. Ilinockoctu
Kako¥ rpaHu napauiensHa npsmas MN? M
1) DAB 2) DBC 3) DAC 4) ABC A .
N
B

Bri6epute BepHbIe BbICKa3bIBAHHUS:
1) [MapannenbHble NpsMble HE UMEIOT OOIIUX TOYEK.

2) Ecnu nipsimast apajuiesibHa JaHHOW IUIOCKOCTH, TO OHA MapaJijiesibHA JII000H IPSIMOH,
JIeXKalled B 3TOH IJIOCKOCTH.

3) Ecmu npsaMasd rnapajujiciibHa JIMHUA NEPECCUCHUSA IBYX IUIOCKOCTEN M HE MNPpUHAJICIKHUT
HH OI[HOI71 M3 HUX, TO OHA IMapaljyiCJibHa Ka)K,HOﬁ W3 DTUX INIOCKOCTEM.

4) CymecTByeT napaijelenurne], y KoToporo Bce yriibl 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.
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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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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

99




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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IIpunioxenue 2 k paboueil mporpamme

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O IIPEAMETA
Monynb «Anredpa U Hayaja MaTeMaTHYECKOTO aHATN3a»

Ne Paznen / rmaBa Koin- Tum 3ansaTus Bug u popmer | Kanennapusie/paktu
/ Tema BO KOHTPOJIS YEeCKHE CPOKU
y4eOHOTO 9acoB MIPOBEICHUS
nperMera
10 knacc/ 1 rog ooyuenHusi (68 yacon)
MHoskecTBa 20
PALMOHAJIBHBIX "
AefCTBUTENbHbBIX
yucesn. PanuoHanbHbIE
ypaBHEHHA "
HepaBeHCTBA.
1. | AnarHocTUYeCKHit 1 VYpok koHTpons u | BxogHou
cpes. MIPOBEPKN 3HAHUM | KOHTPOJIb:
1 yMEHUHN KOHTPOJIbHAS
pabora
2. | MHOXeCTBO, 1 Ypok
oneparuu Haj dbopMupoBaHUs
MHO>KECTBAMHU. HOBBIX 3HAHUI
JnarpaMmsl
Ditnepa—BenHa.
3. | PanimonanbHbie 1 Ypox nmpumeHeHus
yuCIna. 3HAHUI Ha
PAKTHKE
4. | OOBIKHOBEHHBIC U 1 Ypox npuMeHEeHHs
NeCSITUYHBIE 3HAHUM Ha
IpoOu, MPOLIEHTHI, MPAKTHKE
OeCKOHEUYHbIE
MIEPUOIUIECKHE
Ipoowu.
5. | ApudmMernueckue 1 Ypox npuMeHEHHS
OTIepaIiH C 3HAHUM Ha
paloHaIbHBIMU MPAKTHKE
4HCIIaMH,
npeoOpa3oBaHus
YHCIIOBBIX
BBIPAXKCHUM.
6. | [Ipumenenue 2 Ypok npuMeHeHus
npobeit u 3HAHUH Ha
MIPOLICHTOB IS MPAKTHKE
pelIeHns
MPUKJIAIHBIX 3a7a4
W3 pa3ITUYHbIX
oTpaciey 3HaHUuU U
peaIbHOM KU3HH.
7. | HdeiicTBUTenbHbIE 1 Ypok npuMeHEeHUs

yuciaa.ParmonaibsH

3HAHUH Ha
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bl U IPaKTUKE
UppalroHaIbHbIC
qHca.

8. | Apudmernueckue 2 Ypok npuMeHeHus
OIepaluu C 3HaHUI Ha
JeWCTBUTEILHBIMU IPaKTHUKE
YHCIIAMH.

9. | lIpubmmxkénnnpie 2 Ypok npuMeHeHus
BBIUMCIICHUS, 3HAaHUH Ha
paBuia IPaKTHUKE
OKpYTJICHUS,

MIPUKHIKA U
OIIEHKa pe3yJibTaTa
BBIUHCIICHUM.

10. | ToxnecTBa 1 1 VYpox npruMeHeHus
TOXKIECTBEHHBIE 3HaHUH Ha
npeoOpazoBaHusl. MIPaKTUKE

11. | YpaBHeHue, 2 Ypok npuMeHeHus
KOPEHb ypaBHEHUS. 3HaAHUU Ha

MIPAKTHKE

12. | HepaBeHcTBo, 2 Ypok npuMeHeHus
peueHne 3HAHUI Ha
HEpaBEHCTBA. MPaKTHKE
Meton
WHTEPBAJIOB.

13. | Pemenue nensix u 2 VYpox npuMeHEeHHs
JIpoOHO- 3HAHUN Ha
paIMoOHaTbHBIX MPAKTHKE
YpaBHEHUH U
HEPABEHCTB

14. | KoHntposbHas 1 Ypox koHTpossi | | TemMarnueckuid
paboTta 1o Teme: IPOBEPKU 3HAHUM | KOHTPOJIb:
MHoxecTBa Y YMEHUI KOHTPOJIbHAS
paloOHaIbHBIX U paborta.
JNeHCTBUTENBHBIX
qucel.

PanmonanbHbie
ypaBHEHUS U
HEPaBEHCTBA.

DyHKIME ¥ TpaduKu. 12

CrenneHb ¢ IEJBIM

NoKa3artejaeM

15. | ®yHkuus, cnocoob! 2 Ypok npuMeHeHus
3aaHus (QYHKIHH. 3HaHUHN Ha
B3anmho IPaKTUKe
oOpaTHbIE
¢bynkuuu. I'papuk
byHKIMH.

16. | O6nactpb 2 Ypox npuMeHeHus
oTpeieeHus " 3HaHUHN Ha
MHO>KECTBO IPaKTUKe
3HAYEHUI
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¢bynkuuu.  Hymu

GbyHKIUH.
[IpomexyTku
3HAKOIMOCTOSIHCTBA.

17. | YétHble 2 Ypox npuMeHeHus
HEYETHBIE 3HaHUI Ha
GyHKIMN. IIPAKTHKE

18. | Crenenp ¢ mneibIM 2 Ypok npuMeHeHus
[I0Ka3aTesIeM. 3HaHUHU Ha

IPAKTHKE

19. | CranmaptHas 2 Ypok npuMeHeHus
(dhopma 3anucu 3HAHUHN Ha
JCUCTBUTEILHOTO MIPAKTHKE
qucia.

Hcnonp3oBanue
MO IXOASIIEN
(dhopmbI 3anucu
NEUCTBUTEILHBIX
qucen A
pelIeHus
MTPAKTUICCKHIX
3a1a4d u
MIPECTaBICHHS
JTAHHBIX.

20. | Crenennas 2 Ypox nmpumeHeHus
byHKIHSA c 3HAHWI Ha
HaTypaJlbHbIM | MPAKTHKE
LEeTbIM
nokazarenem.  Eé
CBOMCTBA u
rpaduk.

Apudmernyeckuit 18

KOpeHb N—0i CTeneHH.

HppaunonanbHbie

YPaBHeHHUA u

HepaBeHCTBA

21. | ApudmMernueckuit 1 Ypok
KOPEHb dbopMupoBaHus
HaTypaJbHOU HOBBIX 3HAHUH
CTETICHH.

22. | ApudmMernueckuit 1 Ypox npuMeHEHHS
KOPEHb 3HAHUH Ha
HaTypallbHON MPAKTHKE
CTEIEHH.

23. | HeiicTBus ¢ 1 Ypok
apu(pMeTHUECKUMU (dopmupoBaHus
KOpHSMU N—Oi1 HOBBIX 3HAHUH
CTEIICHH.

24. | IeiicTBus c 2 Ypox npuMeHeHus
apumMeTuuecKuMu 3HAHUH Ha
KOPHSIMHU N—Oi MIPAKTHKE
CTETIEHH.
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25. | PaBHOCHITIBHBIE 2 Ypok npuMeHeHus
YpaBHEHUS u 3HaHUHU Ha
HEPaBEHCTBA IPAaKTUKE

26. | UppanuoHanbHbIe 1 Ypok
ypaBHEHUS dbopmupoBanus

HOBBIX 3HAHUU

27. | UppannoHanbHbIe 1 Ypox npruMeHeHus

YpaBHEHUSA 3HaHUHU Ha
IPAaKTHKE

28. | UppanmoHanbHbIe 1 Ypok

HEpaBEHCTBa dbopmupoBanus
HOBBIX 3HAHUU

29. | UppanmoHanbHbIe 1 Ypok npuMeHeHus

HEPABEHCTBA 3HAHHUM Ha
NPaKTHUKE

30. | Pemenne 2 Ypoxk noBTopeHus,
UpPpaAOHAIBHBIX CHCTEeMAaTH3aIuH 1
ypaBHeHu# 006001EeHns

3HaHUH,
3aKperuIeHUs
yYMEHUHN

31. | Pemenue 2 Ypox nmoBTOpEHUS,
HppaniOHaAIbHBIX CHCTEeMAaTH3alu1 U
HCpPaBCHCTB 00001IeHUS

3HAHUH,
3aKpeIUICHUs
YMEHHI

32. | CpoiicTBa u 1 Ypok
rpaduk KopHs N-0it dbopMupoBaHus
CTETeHU HOBBIX 3HAHUI

33. | CroiicTBa 1 1 Ypox npuMeHEHHs
rpaduk KOpHs N-0i 3HAHUM Ha
CTETeHH IPAKTHKE

34. | KonTpoabHas 1 Ypox koHTpossi | | Temarnueckuii
pabora mo Teme: IPOBEPKU 3HAHUHN | KOHTPOJIb:
Apudmernueckuit U YMEHUI KOHTPOJIbHAS
KOpEHb n—oit pabora.
CTETICHH.

UppatnmonanbHbie
ypaBHEHUS u
HEpaBEHCTBA.

®opmyJbl 35

TPUTOHOMETPHUH.

Tpuronomerpuyeckue

YpPaBHEHHHI.

35. | Tpuronomerpuuec 1 Ypok
Kas  OKPYKHOCTb, dbopmupoBaHus
OIpENICIICHUE HOBBIX 3HAHUU
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TPUTOHOMCTPUYCCK

ux byHKIMI
YHCIIOBOTO
apryMeHTa.

36. | Tpuronomerpuuec Ypok npuMeHeHus
Kasi  OKPYKHOCTb, 3HaHUHU Ha
oTpenieneHne IPaKTHUKE
TPUTOHOMETPUYECK
ux byHKIMI
YHCIIOBOTO
apryMeHTa.

37. | Cunyc, KOCHHYC " Ypok
TaHTE€HC YUCIIOBOTO dopmupoBaHus
apryMeHTa yria HOBBIX 3HAHUU

38. | Cunyc, KOCWHYC U Ypox npuMeHeHHs
TaHTE€HC YMCIIOBOTO 3HaHUH Ha
apryMeHTa yria NPaKTHUKE

39. | 3Haku CHHYCa, Ypox
KOCHHYCa u dbopMupoBaHUS
TaHI€HCa HOBBIX 3HAaHUU

40. | 3naku CUHYCA, Ypox npruMeHeHus
KOCHHYCa 51 3HaHUU Ha
TaHTeHCa MTPAKTHKE

41. | 3aBUCUMOCTh Ypok
MEXJy CHHYCOM, (dopmupoBaHus
KOCHHYCOM u HOBBIX 3HAaHUM
TAHI'€HCOM OJIHOTO
U TOTO K€ yria

42. | 3aBUCUMOCTh VYpox npuMeHEeHHs
MEXJy  CHHYCOM, 3HaHUHI Ha
KOCHHYCOM u IPaKTUKE
TAHI€HCOM OJIHOT'O
U TOT'O K€ yria

43. | Tpuronomerpuuec Ypox npuMeHEeHHs
KHE TOX/IeCTBa 3HaHUHI Ha

IPaKTUKE

44. | CuHyc, KOCHUHYC U Ypok
TaHIeHC YIJIOB a U (dhopMupoBaHUS
—0 HOBBIX 3HaAHUI

45. | CuHyc, KOCHUHYC U Ypok npuMeHeHus
TaHIeHC YIJIOB a U 3HaHUHI Ha
—a IPaKTUKE

46. | ApkcuHyc, Ypok
apKKOCHHYC u (dhopMupoBaHUs
apKTaHTE€HC HOBBIX 3HAaHUM
YHCIIOBOTO
apryMeHTa.

47. | Apkcunyc, Ypox npuMeHeHus
apKKOCHHYC u 3HaHUH Ha
apKTaHT€HC IPaKTUKe
YHCIIOBOTO
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aprymMeHra.

48. | OcHoBHBIE Ypok
TPUTOHOMETPHUUECK dopmupoBanus
ue (bopMybL. HOBBIX 3HAaHUM
DopMmyiibl
CJIOXKEHHUSI

49. | OcHoBHBIE Ypox npruMeHeHus
TPUTOHOMETPUYECK 3HaHUM Ha
ue (dopMybL. IIPAKTHKE
DopMmyiIbl
CJIOKEHUS

50. | OcHoBHBIE Ypoxk
TPUTOHOMETPHUUECK dopmupoBaHus
ue (hopMyIIBL. HOBBIX 3HAaHUM
Dopmyitbl
JIBOMHOTO yriia

51. | OcHOoBHBIE VYpox npruMeHeHus
TPUTOHOMETPHUYECK 3HAHUM Ha
ne (bopMyIIBL. MIPaKTHUKE
Dopmybl
JIBOMHOTO yria

52. | OcHOBHBIC Ypok
TPUTOHOMETPHUUECK dbopmupoBaHUs
ue (bopMybI. HOBBIX 3HAaHUH
DopMyJIbl
MIOJIOBUHHOTO yIJIa

53. | OcHOBHBIE VYpox npuMeHeHHs
TPUTOHOMETPUYECK 3HaHUH Ha
ne hopmyIIbI. MIPaKTUKE
DopmyJibl
I0JIOBUHHOTO yIJla

54. | OcHOBHBIE Ypok
TPUTOHOMETPUYECK (dopmupoBaHus
ue (bopMyIbI. HOBBIX 3HAaHUM
DopmyJibl
IIPUBEJICHUS

55. | OcHoBHBIE VYpok npumeHeHus
TPUTOHOMETPUYECK 3HaHUHN Ha
ue (bopMyIbI. IPaKTUKE
Dopmyiibl
IIPUBEJICHUS

56. | OcHOBHBIE Ypox
TPUTOHOMETPHUUECK dopmupoBaHus
ne (bopMyIbI. HOBBIX 3HAaHUM
Cymma u pasHOCTb
cunycoB. Cymma u
pa3HOCTh
KOCHHYCOB

57. | OcHoBHBIE Ypox npuMeHeHus
TPUTOHOMETPUYECK 3HaHUHN Ha
ne (bopMyIbI. IPaKTUKe

CYMME[ U PasHOCTH
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cunycoB. Cymma u
Pa3HOCTh
KOCHHYCOB

58. | [IpeoOpazoBanue 2 Ypox moBTOpEeHUs,
TPUTOHOMETPHUYECK CUCTeMAaTH3AINH 1
WX BBIPAKECHUIM 00001IeHNA

3HAHHH,
3aKpETIICHUS
yMEHUHN

59. | YpaBHenue cosx = 1 Ypok
a dbopmupoBaHUs

HOBBIX 3HaHUMN

60. | YpaBHeHue cosx = 1 Ypox npuMeHeHHs

a 3HaHHUI Ha
IIPAKTHKE

61. | YpaBHeHue sinx = 1 Ypok

a dbopMupoBaHUs
HOBBIX 3HAHHUI

62. | YpaBHenue SinX = 1 Ypok nmpuMeHeHHs

a 3HAHUI Ha
MIPaKTUKE

63. | YpaBHeHnuetgx = a, 1 Ypok

ctgx=a dbopmMupoBaHHs
HOBBIX 3HAHUU

64. | YpaBHenuetgx = a, 1 VYpox npuMeHeHHs

ctgx=a 3HaAHUU Ha
IPAKTHKE

65. | Pemenue 2 Ypox moBTOpEeHUS,
TPUTOHOMETPHUUECK CUCTeMAaTHU3allu 1
WX ypaBHCHHM 000011eHNS

3HAHHH,
3aKpeTICHUS
YMEHHI

66. | KonTpoasHas 1 Ypox koHTpossi | | TemMaTrnueckuid
pabora mo Teme: NPOBEPKU 3HAHUHM | KOHTPOJIb:
bopMyIbI U YMEHUI KOHTPOJIbHAS
TPUTOHOMETPUHU paborTa.

IociaexoBareabHOCTH 11

U NMporpeccuu

67. | [locaenosarenbHOC 1 Ypok
TH, CIIOCOOBI (l)OpMI/IpOBaHI/ISI
3a/laHuA HOBBIX 3HAHUIL
MOCJIeIOBATEILHOC
Teli. MOHOTOHHBIE
MOCJIeIOBATEILHOC
TH.

68. | [locnenoBaTenbHOC 1 Ypok npumeHeHust
TH, CIOCOOBI 3HAHUU Ha
3aanus IPAKTHKE
MOCJIEIOBATELHOC
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Teil. MOHOTOHHBIE
IIOCJIEJOBATEIILHOC
TH.

69. | Apudmernueckas Ypok npuMeHeHus
U TeoMeTpuyecKas 3HaHUHU Ha
IIPOrPECCHUH. MIPAKTUKE

70. | beckoneyHo Ypok
yObIBaro1ias dbopmupoBanus
reoMeTpuyIecKas HOBBIX 3HAHUI
nporpeccus.

Cymma
OECKOHEYHO
yOBIBarOIICH
reOMETPUYECKO
IIPOrPECCHUH.

71. | beckoneyHo VYpox npruMeHeHus
yObIBaromias 3HaHUH Ha
reoMeTpuyecKas MPaKTHUKE
Mporpeccus.

Cymma
OECKOHEYHO
yOBIBarOIICH
reOMETPUYECKON
MIPOTPECCHUH.

72. | ®opmyna CIOXKHBIX Ypok
MPOIICHTOB. dbopMupoBaHHs

HOBBIX 3HaHUI

73. | ®opmyna CIOXKHBIX VYpox npuMeHeHHs

MPOIEHTOB. 3HAHUHI Ha
PAKTHKE

74. | Ucnionb3oBaHne Ypox npuMeHEeHHs
MIPOrpeccuu AJst 3HAHUM Ha
pelieHus MPAKTHKE
pealIbHBIX 3a/1a4
MIPUKIIATHOTO
Xapakrepa

75. | UroroBas VYpok koHTposs u | Tematrudyeckuit
KOHTpPOJIbHAs NPOBEPKU 3HAHUH | KOHTPOJIb:
pabora. U YMEHUI KOHTPOJIbHAS

pabora.

IToBTOpEHUE,

0000mIeHNe,

CHCTEeMaTHU3aMs

3HAHUM

76. | [loBTOpEHue: Ypok noBTopeHus,
MHOKECTBA, CUCTEMATHU3ALIUU U
ynxuum, 5 006001IEeHHs
apudmeTnueckuit sHaHui,

KOpEHB.
3aKpErICHUs
yMEHUHI
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77. | lloBTOpenue: 2 Ypok noBropeHus,
TPUTOHOMETPHSI. CUCTEMAaTH3aIIH 1
0000mIeHus
3HAHUH,
3aKpeIuIeHUs
yMEHUHI
78. | IloBTOpEHue: 2 Ypok noBropeHus,
Hporpeccuu. CHUCTEMAaTH3aluU U
000011eHus
3HAHUH,
3aKperuIeHUs
yMEHUHN
11 knacc/ 2rox ooyuenus (102 yacon)
Crenenb c 12
PAUMOHAILHBIM
MoKa3arteJieM.
IHoka3aTenbHast
pynkuus.
Iloka3aTenbHbIE
YPaBHeHHS U
HepaBeHCTBa
79. | CteneHn c 1 Ypok
paloHaIbHBIM dbopMupoBaHUs
MOKa3aTeJIeM. HOBBIX 3HAHUI
80. | CpoiicTBa CTEIEHHU. 1 Ypok
dbopMuUpOBaHHS
HOBBIX 3HaAHUI
81. | [IpeoOpazoBanue 2 Ypox npuMeHEeHHs
BBIPAKECHUIA, 3HAHUM Ha
coJIeprKalIux MPAKTHKE
paloHaIbHbIE
CTETICHH.
82. | Iloka3arenpHas 1 Ypok
byHKIHS, ed dbopMuUpOBaHHS
CBOMCTBA M rpaduk HOBBIX 3HAHUU
83. | Iloka3arenbHbIC 1 Ypok
ypaBHEHUS dbopMupoBaHus
HOBBIX 3HAHUUI
84. | [lokazaTenpHbIe 1 Ypok npuMeHeHus
ypaBHEHUS 3HAHUH Ha
MPAKTHKE
85. | IlokazarenbHbIE 1 Ypox
HEpaBEHCTBA dbopMupoBaHus
HOBBIX 3HAHUU
86. | [ToxazaTenbHbIE 1 Ypox npuMeHeHus
HEpaBEHCTBA 3HAHUH Ha
MPAKTHKE
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87. | Pemenue 2 Ypok noBTOpEHHS,
MOKa3aTeNbHBIX CHCTEMaTH3alH U
ypaBHEHUH, 00001eHus
HEPABEHCTB. 3HaHMU,

3aKpeIuIeHUs
yMEHUHI

88. | KonTtposbHas 1 Ypox koHTpoinsi u | TemaTmueckuii
pabota mo Teme: NPOBEPKH 3HAHHN | KOHTPOJIb!
[Toxa3zaTenbHas U YMECHUU KOHTPOJIbHAS
GbyHKIHS. pabora.

Jlorapugmuueckasi 12

pynkuus.

Jlorapugmuyeckue

YPaBHEHHUSA "

HEpPaBEHCTBA

89. | Jlorapudm uncna. 1 Ypok

(dopMupoBaHUs
HOBBIX 3HAHUU

90. | CgoiicTBa 1 Ypoxk

nmorapudmoB opmupoBanus
HOBBIX 3HAHUI

91. | lecatnunbie 1 1 Ypox
HaTypajbHbIE opmupoBanus
noTapudMbI HOBBIX 3HAHUI

92. | IIpeoOpazoBanue 2 VYpox npuMeHeHHs
BBIPAKEHUIA, 3HaHUH Ha
COJIEpIKATIIX MPAKTHKE
sorapudmsl

93. | Jlorapudmuaeckas 1 Ypok
yHKIMSA, €6 dbopMupoBaHus
CBOIicTBa M rpaduK HOBBIX 3HaHUH

94. | Jlorapupmudeckue 1 Ypok
ypaBHCHHS (dbopMupoBaHUS

HOBBIX 3HAHUI

95. | Jlorapudmudeckue 1 Ypox npuMeHEHHS

ypaBHEHHUS 3HaHHI Ha
MPAKTHKE

96. | Jlorapupmuueckue 1 Ypok

HEpPAaBEHCTBA (opmupoBanus
HOBBIX 3HAHUI

97. | Jlorapupmuueckue 1 Ypok npuMeHeHus

HEpPaBEHCTBA 3HAHUM Ha
MPAKTHKE

98. | Pemenue 1 Ypok noBTOpEHHH,
Torapu(pMUIECKIX cucréMaru3alnuu u
ypaBHeHHui, O606H.£eHI/I$I

3HAHHH,
3aKpEeTIIICHUS
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HEPABEHCTB. yMEHUHI
99. | KonTposbHas Ypox koHTpons u | TemaTuueckuii
paboTa 10 TeME: MPOBEPKU 3HAHUN | KOHTPOJIb:
Jlorapudmuueckas U YMEHUI KOHTPOJIbHAS
dyHKTI pabora.
Tpuronomerpuyeckue
GyHkuun U HX
rpaguku.
Tpuronomerpuyeckue
HepaBeHCTBa
100. | Tpuronomerpuue Ypok
ckas QyHKIUS Y (dopMupoBaHUs
= ¢c0Ss X, eé HOBBIX 3HAHWH
CBOMCTBA u
rpaduk
101. | Tpuronomerpuue Ypox npruMeHeHus
ckass GQyHKIUS Y 3HaHUU Ha
= CcO0S X, e€ TIPAKTHKE
CBOMCTBA "
rpaduk
102. | Tpuronomerpuue Ypok
ckasg (QyHKIus Y dbopmMupoBaHHs
= sin X, eé HOBBIX 3HAHUI
CBOMCTBA u
rpaduk
103. | Tpuronomerpuue VYpox npuMeHEeHHs
ckasg (QyHKIus Y 3HAHUI Ha
= sin X, eé IPaKTHKE
CBOMCTBA u
rpaduk
104. | Tpuronomerpuue Ypok
ckasg (QyHKIus Y dbopMupoBaHHs
= tg X, e HOBBIX 3HAHUU
CBOMCTBA u
rpaduk
105. | Tpuronomerpuue Ypox npuMeHEeHHS
ckas GyHKIUS Y 3HAHUH Ha
= tg X, eé MIPAKTHKE
CBOMCTBA u
rpaduk
106. | IIpumepsl YPok NOBTOpEHHH,
pereHus cucTeMaTH3aluy U
MPOCTEHIINX 000011eHus
TPUTOHOMETpPUYEC 3HaHUH,
KHX HEPAaBEHCTB 3aKpeIuIeHUs
yMEHUHI
107. | KonTposbHas Ypok xoHTposia u | TemaTnueckuit
pabota mo Teme: NPOBEPKU 3HAHHUH | KOHTPOJIb!
TPUTOHOMETpPUYEC U YMEHUH KOHTPOJIbHAS
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\ Kre QyHKIUU \ paborTa.

IIpousBoanas. 24

IIpumenenne

NPOM3BOHOI.

108. | HempepsiBHBIE 1 Ypok
¢bynkuuu. Meton dbopmupoBanus
WHTEPBAJIOB /IS HOBBIX 3HAaHUM
pereHus
HEPaBEHCTB.

109. | IIpousBoHas 1 Ypok
GbyHKIUN. dbopmupoBanus

HOBBIX 3HAHUU

110. | IIpousBoaHas 1 Ypok
CTEIIEHHOM (dbopMupoBaHUs
GbyHKIIIU HOBBIX 3HAaHUH

111. | [IpousBoaHas 1 VYpox npruMeHeHus
CTEIIEHHOM 3HaHUHU Ha
byHKIIAN MIPAKTHKE

112. | TlpousBoaHbBIE 1 Ypok
HEKOTOPBIX dbopMupoBaHUS
AIIEMEHTAPHBIX HOBBIX 3HAHUH
byHKIINNA

113. | TlpousBoaHbBIE 1 Ypox nprMeHeHus
HEKOTOPBIX 3HaAHUU Ha
3JIEMEHTAPHBIX IPaKTUKE
byHKINNA

114. | IlpousBoaHas 1 Ypok
CYMMBI u dbopMupoBaHHs
IIPOU3BECHUS HOBBIX 3HAaHUM
GhyHKINH.

115. | IlpousBoanas 1 Ypox npuMeHEeHHs
CYMMBI u 3HaHUHI Ha
IIPOU3BECHUS IPaKTUKE
GhyHKINH.

116. | IlpousBoanHas 1 Ypok
Y4aCcTHOTO (dopmupoBaHus
(GyHKLIUH. HOBBIX 3HAaHUM

117. | IlpousBoanHas 1 Ypox npuMeHEHHS
Y4aCcTHOTO 3HaHUHI Ha
¢GyHKLIUH. IIPAaKTUKE

118. | IlpousBoaHas 1 Ypok
CJI0>KHOM dopmupoBaHus
GyHKIUN HOBBIX 3HAaHUM

119. | IIpousBoHas 1 Ypok npuMeHeHus
CII0KHOM 3HaHUU Ha
GyHKIUH IPaKTUKE

120. | T'eomeTrpuueckuit 1 Ypok
CMBICIT dopmupoBaHus
IIPOU3BOTHOM HOBBIX 3HAHUU

121. | IlpomexyrouHas 1 Ypok koHTponsa u | [Ipomexxyroun
aTTecTalys: POBEPKM 3HAHUM | asg aTTecTanus:
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KOHTPOJIbHAS 110 U YMEHUU KOHTPOJIbHAS
UTOTam paborta
TIOJTYTOJTUST

122. | ®usnueckuit Ypox
CMBICTT dbopmupoBanus
MPOU3BOJHOMN HOBBIX 3HAHUU

123. | ®dusnueckwii Ypok npuMeHeHus
CMBICH 3HaHUI Ha
IIPOU3BOTHOM IIPAKTUKE

124. | Ilpumenenune Ypok
MIPOU3BOJIHON K dbopmupoBanus
HCCIIEI0BAHUIO HOBBIX 3HaHUI
byHKUIMNA Ha
MOHOTOHHOCTb.

125. | Ilpumenenune VYpox npruMeHeHus
MIPOU3BOJHOM K 3HaHUHU Ha
HCCIIEIOBAaHUIO PaKTHUKe
byHKINNA Ha
MOHOTOHHOCTb.

126. | Ilpumenenune Ypok
MPOU3BOJHOM K dbopMupoBaHUs
HCCIICJOBAaHUIO Ha HOBBIX 3HaHUI
KCTPEMYMBI.

127. | Ilpumenenue VYpox npuMeHEeHHs
MPOU3BOJHON K 3HAaHUHU Ha
HCCIIEIOBAHUIO Ha MPAKTHKE
9KCTPEMYMBI.

128. | Haxoxneuue Ypok
HauOOJBIIETO | dbopMupoBaHHs
HauMEHBIIIErO HOBBIX 3HAHUI
3HAYCHUS
byHKIMH Ha
OTpe3Ke.

129. | HaxoxnaeHue Ypox npuMeHEeHHs
HauOOJBIIETO U 3HAHUM Ha
HaUMEHBIIIETO MPAKTHKE
3HAYCHUS
GbyHKIIII Ha
OTpe3Ke.

130. | Ilpumenenue Ypox moBTOpEeHUS,
MIPOU3BOIHOM CUCTeMAaTU3alli 1
UIS.  HAXOXKIECHUS 00001IEeHNs
HaWTYy4IIero 3HAHUH,
pereHus B 3aKpeIuIeHUs
MIPUKIIATHBIX YMEHHH
3a/1avax, IS
olpeieNeHus
CKOpPOCTH
mporecca,
3aJJaHHOTO
dopmynoit  umm
rpaduKom
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131. | KonTposnbHas 1 Ypok koHTposs u | Temarnueckui
pabota mo Teme: NPOBEPKH 3HAHHUN | KOHTPOJIb!
[IpounsBoaHas. U YMEHUI KOHTPOJIbHAS
[Ipumenenue paborTa.
IIPOU3BOTHOM.

Hurerpan n ero 9

NpUMeHeHHs

132. | IlepBooOpa3znas 1 Ypok

dbopmupoBanus
HOBBIX 3HAHUU

133. | IIpaBuna 1 Ypok
HAXOXICHHS dopmupoBaHus
MepBOOOPA3HBIX. HOBBIX 3HAHUI
Tabnuna
IepBOOOPA3HBIX.

134. | Unrerpan, 1 Ypok
TeOMETPUICCKUI dbopmupoBaHus
51 buznueckuit HOBBIX 3HAaHUHI
CMBICIT
WHTErpaja.

135. | Beruncnenue 1 Ypox
HEOIPEACIICHHBIX dbopMupoBaHUs
WHTETPAJIOB HOBBIX 3HAHUH

136. | Beruncnenue 1 Ypok
OIpEeNIeNIEHHBIX (dopmupoBaHus
UHTETPAJIOB IO HOBBIX 3HAaHUM
dhopmyne
Herorona-

JletiOHuIIA.

137. | Beruncnenue 1 Ypox npuMeHEHHs
OIpeIeNIEHHBIX 3HaHUHI Ha
UHTETPaJOB IO IIPAaKTUKE
dhopmyre
HeroTona-

JletiOHu1A.

138. | Beruncnenue 1 Ypok
IIoIIaae c (dopmupoBaHus
MIOMOIIIBIO HOBBIX 3HAaHUM
UHTErpajioB

139. | Beruncnenue 1 Ypox npuMeHEHHS
IIoIIaae c 3HaHUHI Ha
MIOMOIIIBIO IPaKTUKe
UHTErpajioB

140. | KonTposbHas 1 Ypok kxoHTposia u | TemaTuueckuii
pabota mo Teme: NPOBEPKHU 3HAHHUH | KOHTPOJIb:
IlepBooOpa3Has u U YMEHUH KOHTPOJIbHAS
UHTErpal pabora.

Cucrembl ypaBHeHHIl. 12

141. | Cucremsl 2 Ypox npuMeHeHus
JINHENHBIX 3HAaHUM Ha
ypaBHEHUH. IPaKTUKE
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142.

Pemenne
MPUKIaAHBIX
3a11a4 C
IIOMOIIILIO
CHCTEMBI
JIMHEHHBIX
YpaBHECHUM.

Ypok npuMeHeHus
3HaHUHU Ha
IIPAKTHKE

143.

CucreMHl 1
COBOKYITHOCTH
LEJBIX,
palMoOHAIbHBIX,
HppaIMOHATIBHBIX
YpaBHEHUH U
HEPABEHCTB.

Ypok
dbopmupoBaHus
HOBBIX 3HAHUN

144.

CucreMbl u
COBOKYITHOCTH
LENBIX,
panMoHATBHBIX,
HppaIMOHATBHBIX
YpaBHEHUH U
HEpPABEHCTB.

VYpox npuMeHeHus
3HaHUU Ha
IPAKTHKE

145.

Cucremsl u
COBOKYITHOCTH
MOKa3aTeIbHbIX,
JorapupMuvIecKu
X YpaBHEHUU U
HEPaBEHCTB.

Ypok
dbopMupoBaHUs
HOBBIX 3HAHUU

146.

CucreMsl U
COBOKYITHOCTHU
MOKa3aTeIbHbIX,
Jorapu(pmMUIecKu
X YpaBHEHUU U
HEPaBEHCTB.

VYpok npuMeHeHus
3HAHUI Ha
MPAKTHKE

147.

Hcnons3oBanne
rpaukoB
GbyHKIMHA 115
perieHus
YPaBHEHUH U
CHCTEM.

VYpok npuMeHeHus
3HAHUM Ha
MPAKTHKE

148.

IIpumenenue
YpaBHEHUH,
CUCTEM u
HEPaBEHCTB K
peLICHUIO
MaTeMaTHUYECKUX
3a1a4 U 3a1a4 u3
pa3IMYHbIX
oOnacreil HayKu U
peabHOM KU3HU

Ypox npuMeHEHHS
3HAHUN Ha
MIpaKTUKE

HarypajbHble U 1eJibie

yucjia

149. | HarypanbHsle u

YPOK NpUMEHEHUS
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LIEJIbIE YUCTIA B 3HAaHUMI Ha
3a/1auax u3 MPAKTHKE
peaIbHOM KU3HH.
150. | IIpocteie 1 Ypok npuMeHeHus
COCTaBHBIE YHUCJIA. 3HaHUI Ha
IPAKTHKE
151. | [Ipusnaku 2 Ypok npuMeHeHus
JEITMMOCTH 3HaHUI Ha
IEJTBIX YUCEeIT MIPAKTHKE
152. | KonTposbHas 1 Ypok koHTposs M | Temarnueckuit
pabota mo Teme: MPOBEPKH 3HAHUH | KOHTPOJIb:
CUCTEMBI U yMEHUI KOHTPOJIbHAS
YpaBHEHUH, pabora.
HaTypaJlbHbIE U
1[eJIbIe YnCIa.
IloBTOpEHue, 18
00001IEHME,
cUCTeMATH3AIHSA
3HAHUM
153. | TloBTOpEHuE: 1 Ypok
CTCTICHb c MTOBTOPEHUS,
paIMoOHATEHBIM CUCTeMaTH3aIu1
MOKa3aTeseM. u 0000mIeHUS
3HAHUM,
3aKpeIUICHUs
YMEHHI
154. | IloBTOpEHUE: 1 Ypok
roKasaresabHast MOBTOPEHMUS,
GbyHKIHS. CUCTeMaTHU3aIuu
u 0000111eHNSA
3HAHHH,
3aKpeTICHUS
YMEHHI
155. | IloBTOpEHUE: 2 Ypok
MoKa3aTebHbIe MOBTOPEHHUS,
ypaBHEHUS u CUCTeMaTHU3aIuu
HEpaBCHCTBA. u 00001IeHUS
3HAHWH,
3aKpeTICHUS
yMEHUM
156. | IloBTOpEHUE: 1 Ypok
Jlorapudmmuecka MOBTOPEHHUS,
s QyHKIHUS. CUCTeMaTHU3aIuu
u  00o0meHus
3HAHMH,
3aKpeTIeHUS
yMEHUHI
157. | TloBTOpeHue: 2 Ypok
norapupMUIecKu MOBTOPEHHUS,
€ YypaBHEHUS U CUCTeMaTH3aIu1
HEpaBEHCTBA. U 00o0meHus
3HAHMH,
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3aKpeIICHUS

yMEHUHI
158. | IloBTOpEHue: Ypok
TPUTOHOMETpPUYEC HIOBTOPEHUS,
ke OQyHKIUU U CHCTEeMaTH3aluu
uX rpaduKy. U 0000mmeHus
3HAHHH,
3aKpeIuIeHUs
yMEHUHN
159. | IloBTOpenue: Ypok
TPUTOHOMETpPUYEC MIOBTOPEHUS,
KH€ HepaBeHCTBA. CHCTEMaTH3aIuN
u  0000mmeHus
3HAHHH,
3aKperuIeHUs
yMEHUHN
160. | IToBTOpenue: Ypok
MIPOU3BO/THASI. MTOBTOPEHUS,
CHCTEeMaTH3aIuN
u 00001IeHNA
3HAaHUH,
3aKperuIeHUs
YMEHUHN
161. | IloBTOpEHUE: Ypok
MIpUMEHEHHE MOBTOPEHMUS,
MIPOU3BOJIHOIA. CUCTeMaTHU3alu1
u 00001IeHNA
3HAHUM,
3aKpeIUICHUs
YMEHHI
162. | Utorosas VYpox koHTpodis | Temarnueckuit
KOHTpPOJIbHAs u MPOBEPKHU | KOHTPOJIb:
pabora 3HAHUM U | KOHTPOJIbHAS
yMEHUH pabora.
163. | IloBTOpEHUE: Ypok
UHTErpal U €ro MOBTOPEHHUS,
MIPUMEHEHHE. CUCTeMaTHU3aIuu
u 000011EeH s
3HAHWH,
3aKpeTICHUS
yYMEHUM
164. | TloBTOpeHue: Ypok
CHCTEMBI HOBTOPEHUS,
ypaBHEHUH, CUCTeMaTHU3aIuu

HaTypaJbHbIC u
OCJIbIC YHUClia.

u 00001IeHUS
3HAHMH,
3aKperUICHHs
yMEHUHI
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Monyns «I'eomeTpusi»

Ne Paznen /rnaBa | Kon-Bo | Twum 3ansaTus Bug u popmer | Kanennapusie/paktu
/ Tema 4acoB KOHTPOJIS YEeCKUEe CPOKHU
y4eOHOTO NPOBEACHUS
npeaMera
10 knacc/ 1rox odyuenusi (68 yacoB)

BBenenue B 10

CTepeoMeTPHIO

1. OcHoBHBIE 1 Ypok
MOHATHS dbopmupoBaHus
CTEPEOMETPUU: HOBBIX 3HaHUI
TOYKa,  TpsMas,

TJIOCKOCTb,
MIPOCTPAHCTBO.

2. [IpaBuna 1 Ypok
n300paxeHus Ha (dopMupoBaHUs
pUCYHKax: HOBBIX 3HaHUI
n300pakeHUs
IUIOCKOCTEH,
napajuIebHbBIX
MIPSIMBIX
(oTpe3koB),

CepeINHBI
OTpe3Ka.

3. [Tonstus: 1 Ypok
nepeceKaouecs dbopMupoBaHUs
IJI0CKOCTH, HOBBIX 3HAHUI
nepeceKaouecs
npsiMasi u
IJIOCKOCTb.

4, 3HaKOMCTBO Cc 1 Ypok
MHOTOTpaHHUKaM dbopMupoBaHUs
u, wu3o0pakeHue HOBBIX 3HAHUI
MHOTOTPaHHUKOB
Ha pPHUCYHKax, Ha
MIPOEKIIMOHHBIX
yepTexax.

5. HavanbHbie 1 Ypok
CBEIICHHUSI O KyOe dbopMuUpOBaHHS
U TUpaMule, HX HOBBIX 3HAHUI
Pa3BEPTKHU u
MOJIENH.

6. Ceuenus 1 Ypox
MHOTOTPaHHUKOB. dbopMupoBaHus

HOBBIX 3HAHUU

7. [Tonsitue 00 1 Ypok
aKCHOMaTHYECKO dbopMupoBaHus
M TOCTPOEHUH HOBBIX 3HAHUI
CTepeOMEeTpUH:
aAKCHOMBI
CTEPEOMETPHUH.

8. [Tonsitre 00 1 Ypok
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aKCHOMAaTHYECKO IPUMEHEHHS
M [IOCTPOECHUHU 3HaHUHU Ha
CTEPEOMETPUU: IPaKTUKE
aAKCHOMBI
CTEPEOMETPUHU.

9. HekoTopsie 1 Ypok
CIIEJICTBUS u3 dbopmupoBaHus
AKCHOM. HOBBIX 3HAHUU

10. | HexoTopsie 1 Ypok
CIIEJICTBUS u3 PUMCHCHHUS
AKCHOM. 3HaHUHU Ha

PaKTHUKE

IIpsimMble U MI0CKOCTH 12

B IIPOCTPAaHCTBe.

MapaseabHOCTH

NPAMBIX U IJIOCKOCTEH

11. | [lapannenbHbIe 1 Ypok
IpsIMbIE B dbopMupoBaHUs
TIPOCTPAHCTBE HOBBIX 3HAHUU

12. | IMapamienbHOCTH 1 Ypok
TPEX MPSMBIX dbopmupoBaHUs

HOBBIX 3HAHUU

13. | [MapamrenpbHOCTH 1 Ypoxk
pSIMOH " dbopMupoBaHHs
MJIOCKOCTH HOBBIX 3HAHUI

14. | CkpeuruBarorniue- 1 Ypok
Cs1 TIpSIMBIE dbopMupoBaHHs

HOBBIX 3HaHUI

15. | Vrasr c 1 Ypok
COHAIpPaBJICHHBIM dbopMupoBaHus
Y CTOPOHAMU HOBBIX 3HAHUI

16. | Yron MEXTY 1 Ypok
MPSIMBIMU B dbopMupoBaHus
MIPOCTPAHCTBE HOBBIX 3HAHUI

17. | IlapannenbHbIe 1 Ypok
IJI0CKOCTH (hopmupoBaHus

HOBBIX 3HaAHUI

18. | CgoiictBa 1 Ypok
napayuieNbHbIX (hopmupoBaHus
TJI0CKOCTEH HOBBIX 3HAHUI

19. | Terpasgp. Ky0. 1 Ypok
[Mapannenenunen. (dhopMupoBaHUs

HOBBIX 3HAHUU

20. | Terpasmp. KyO. 1 VYpok

[Mapannenenunen. IPUMEHEHHS
3HaHUU Ha
MPAKTHKE

21. 3agaun Ha 1 Ypok
IIOCTPOEHHE (dhopMupoBaHUs
CEYEHUI HOBBIX 3HAHUU

22. | KonrponbHas 1 Ypok koHTposs U | TemaTnueckuiko

120




pabota mo Teme: NPOBEPKH 3HAHHUN | HTPOJIb:
[TapamiensHOCTB U YMEHUI KOHTPOJIbHAS
MPSIMBIX u paborTa.
IIJIOCKOCTEMN
I[epnenMKyJIsAPHOCTH 12
NPAMBIX U IJIOCKOCTEl
23. | llepneHmuKymsipH 1 Ypok
bl  TpsIMBIE B dbopmupoBanus
MPOCTPAHCTBE HOBBIX 3HAHUU
24. | llepneHauKyIsIpH 1 Ypok
bl TpSIMBIE B IPUMEHEHHS
IIPOCTPAHCTBE 3HaHUHU Ha
PaKTHUKE
25. | IlapanmnenbHble 1 Ypok
IIpsIMBIE, (dopMupoBaHUs
MePIIEeHIUKYIISPH HOBBIX 3HAaHUM
bI€ K TUIOCKOCTH
26. | IlapamnensHbIE 1 Ypok
MpsIMBIE, MIPUMEHEHHS
MEePIIeHINKYISPH 3HaHUH Ha
bI€ K IUIOCKOCTH MTPAKTHKE
27. | IlpusHak 1 Ypok
MEePIIeHINKYISPH dbopmupoBaHUs
OCTH TMpAMON U HOBBIX 3HAHUU
MJIOCKOCTH
28. | IIpuznak 1 Ypok
MePIEeHIUKYIAPH PUMEHEHUS
OCTH TMpAMON U 3HaAHUU Ha
MJIOCKOCTH PAKTHKE
29. | Teopema 0 1 Ypok
MIPSIMOH, dbopMupoBaHUs
MEePIEeHIUKYIISAPH HOBBIX 3HAHUI
01 K IJIOCKOCTH
30. | Teopema 0 1 Ypok
MIPSIMOH, PUMEHEHUS
MePIEeHIUKYISAPH 3HAHUH Ha
01 K MIIOCKOCTHU PAKTHKE
31. | PaccrossHue ot 1 Ypok
TOYKH hi(§) dbopMupoBaHus
TJIOCKOCTH HOBBIX 3HAHUI
32. | PaccrosiHue ot 1 Ypok
TOUKHU 10 IPUMEHEHUS
IUIOCKOCTH 3HAHUH Ha
MPAKTHKE
33.. | Paccrossnue ot 1 Ypok
npsIMOI 70 dbopmupoBaHus
IJIOCKOCTH HOBBIX 3HAaHUM
34. | Paccrossnme ot 1 Ypok
npsIMOI 70 IPUMEHEHHS
IUIOCKOCTH 3HAHUH Ha
MPAKTHKE
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Yrasl Mmexay 10
NPSIMBIMH U
IVIOCKOCTSIMH
35.. | Yron MEXIY 1 Ypok
psiMOi u dbopmupoBanus
IJIOCKOCTBIO HOBBIX 3HAHUU
36. | Yron MEXTY 1 Ypok
psAIMOM U [IPUMEHEHHUS
IJIOCKOCTBIO 3HaHUI Ha
MIPaKTUKE
37. | AByrpanHsIii 1 Ypok
yroi (dopMupoBaHUs
HOBBIX 3HaHUMN
38. | AByrpaHHbIii 1 Ypok
yroma MPUMEHEHUS
3HaHHUI Ha
MIPAKTUKE
39. | Jlumeitnpnii yromn 1 Ypok
JBYTPAHHOTO dbopMupoBaHUs
yria HOBBIX 3HAHUU
40. | IlpusHak 1 Ypok
MepIEeHIUKYIISIPH dbopmMupoBaHHs
OCTH JIBYX HOBBIX 3HAHUHN
IIJIOCKOCTEMN
41. | [Ipusnak 1 Ypok
MePIEeHIUKYISAPH PUMEHEHUS
OCTH JIBYX 3HAHUHI Ha
TJIOCKOCTEHN MPAKTUKE
42. | Teopema o Tpex 1 Ypok
MePIeHIUKYIIApa dbopMupoBaHus
X HOBBIX 3HaHUI
43. | Teopema o Tpex 1 Ypok
MepIeHIUKYIIApa PUMEHEHUS
X 3HaAHUU Ha
IPAKTHKE
44, | KoHTposbHas 1 Ypox xouTposs u | TemaTudyeckuit
pabora mo Teme: MIPOBEPKU 3HAHUM | KOHTPOJIb:
[lepnennukynspH U YMEHUI KOHTPOJIbHAS
OCTb TPSMBIX U paborTa.
IIOCKOCTEN
MHOTroOrpaHHUKH 10
45. | Tlonsatue 1 Ypok
MHOTOTpaHHUKA (hopmupoBaHUs
HOBBIX 3HAHUU
46. | Ilpuzma 1 Ypok
(dhopMupoBaHUs
HOBBIX 3HAHUU
47. | Ilpuzma 1 Ypok
NPUMEHEHUS
3HAaHUM Ha
MPAKTHKE
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48.. | Ilupamuna. Ypok
[IpaBunbHas dbopmupoBanus
nupamuia HOBBIX 3HAHUI

49. | Ilupamuna. Ypok
[IpaBunbHas IPUMEHEHUS
nupamuia 3HaHUHU Ha

IIPAKTHKE

50. | Yceuennas Ypok

nupamuaa dbopmupoBanus
HOBBIX 3HAHUU

51. | Cummerpus B Ypok

MIPOCTPAHCTBE (dopMupoBaHUs
HOBBIX 3HAHUU

52. | llonstue Ypok
MIPaBUIILHOTO (dopMupoBaHUs
MHOTOTpaHHUKA HOBBIX 3HAHUI

53. | DnemeHTHI Ypoxk
CUMMETpPUHU MIPUMEHEHUS
MIPaBUJIbHBIX 3HAHUM Ha
MHOTOTPaHHUKOB MIPaKTHKE

54. | KonrponpHas VYpoxk xonTpons u | Tematnueckuit
pabora mo Teme: MIPOBEPKU 3HAHUH | KOHTPOJIb:
MHororpaHHuKH 1 YMEHUH KOHTPOJIbHAS

pabora.

O0bémbI

MHOTOI'PAHHHKOB

55. | [lonsTne 00 Ypok
00BéMme. dbopMupoBaHHs

HOBBIX 3HaHUI

56. | O06BEM Ypok

MIUPaMU/IbI (dopmupoBaHus
HOBBIX 3HaAHUI

57. | O6béM Ypok

MIUPaMU/IbI IPUMEHEHUS
3HaAHUU Ha
IPaKTUKE

58. | O6bém Ypok

TeTpa’pa (dopmupoBaHus
HOBBIX 3HAHUUI

59. | O0béM  Kkyba u Ypok
napasJiesienumnesa (dopmupoBaHus
. HOBBIX 3HAHUU

60. | O0béM Kyba u Ypok
napajuieJienunena IPUMEHEHHUS

3HaHUU Ha
IPaKTUKE
61. | O0OBEM mpHU3MBI Ypok
dopmupoBaHus
HOBBIX 3HAHUU
62. | O0OBEM mpU3MBI Ypok
IPUMEHEHHUS
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3HAaHUMI Ha
MPAKTHKE

IloBTOpEeHUe: ceueHus, 6

PACCTOSTHHUSA M YIJIBI

63. | IloBTrOopenwue: 2 Ypok
IToctpoenue IIOBTOPEHHS,
CEYEHUI B CHCTEMATHU3aLlNHN
MHOTOTpaHHUKE. u 000011eHus

3HAHHH,
3aKpeTIICHUS
yMEHUHI

64. | IloBTropenwue. 2 Ypoxk
Brruncnenue MIOBTOPEHHUS,
pacCTOSIHUN: CHUCTEeMaTU3alu1
MEXTY TBYMSI u 00001IeHUS
TOYKaMH, oT 3HAHHH,

TOYKH hi(§) 3aKpeTICHUS
MPSIMOM, OT TOYKH yYMEHUHN

10  TUIOCKOCTH;

MEXTY

CKPEIIUBAIOIIAMHA

Cs1 IPSIMBIMH.

65. | IloBTOpenwue. 2 Ypox
Boruncnenue MOBTOPEHHUS,
yTJIOB: MEXIY CUCTeMaTHU3alu1
CKpENTUBAIOIINMHU " 00001IeHUS
cs MPSAMBIMH, 3HAHUM,

MeXAy OpsIMON U 3aKpeIUICHUs
IJTIOCKOCTBIO, YMEHHI
JIBYTPaHHBIX
yTJIOB, yIJIOB
MEXIY
TJIOCKOCTSIMU
11 knacc/ 2rog odyuenusn (68 yaca)

Tesa Bpamenust 23

66. | [lonsatue 1 Ypok
UWIHH]IPA. dbopMupoBaHus
Ceuenus HOBBIX 3HAHUI
WIHHIpA

67. | Ilonsatue 1 Ypok
UWIHH]IPA. MPUMEHEHUS
Ceuenus 3HaHUM Ha
WIHH]IpA MPAKTHKE

68. | [Inomanp 1 Ypok
MMOBEPXHOCTHU dbopMupoBaHus
HWIHH]IpA HOBBIX 3HAHUI

69. | [Mnomanp 1 Ypok
MMOBEPXHOCTHU MPUMEHEHUS
HWIHHIpA 3HAHWUI Ha

MPAKTHKE

70. | IlonsiTe KOHyca. 1 Ypok
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Ceuenus koHyca

(dhopMupoBaHHs
HOBBIX 3HAaHUN

71. | Ilonsitue KoHyca. Ypok
Ceuenust KoHyca IPUMEHEHHUS
3HaHMI Ha
MIPAKTHKE
72. | [nomanp Ypox
MIOBEPXHOCTHU dbopmupoBaHus
KOHYCa HOBBIX 3HAHUU
73. | Ilnomanp Ypok
MMOBEPXHOCTH PUMCHCHHUS
KOHYCa 3HaHUM Ha
MIPAKTHKE
74. | YcedeHHBIN Ypok
KOHYC (dopMupoBaHUs
HOBBIX 3HAHUU
75. | YcedeHHbIN Ypok
KOHYC MIPUMEHCHHS
3HaHMI Ha
MIPaKTUKE
76. | Chepa wm map. Ypok
Ceuenns mapa. dbopMupoBaHUs
HOBBIX 3HAHUU
77. | Chepa wu map. Ypok
Cedenus mapa. MIPUMEHEHUSI
3HAHUI Ha
PAKTHKE
78. | KacarenpHas Ypok
MIJIOCKOCTh K dbopMupoBaHHs
chepe HOBBIX 3HAHUI
79. | KacarenpHas Ypok
IJI0CKOCTh K PUMEHEHUS
chepe 3HaHUH Ha
PAKTHKE
80. | ITnomans cheps Ypok
dhopmupoBaHus
HOBBIX 3HaAHUI
81. | Ilnomans chepsl Ypok
MPUMEHEHUS
3HaHUM Ha
MPAKTHKE
82. | KomOunamus Tten Ypok
BpaIlIeHUS u MPUMEHEHUS
MHOTOTPaHHUKOB. 3HAHWI Ha
MPAKTHKE
83. | MHOTOrpaHHUK, Ypok
OTIICAHHBII MPUMEHEHUS
OKOJIO cpephl. 3HAHWUI Ha
MPAKTHKE
84. | Coepa, Ypok
BIIMCaHHAs B PUMEHEHUS
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MHOTOI'PAaHHUK 3HaHUH Ha
Wi B Telo IPaKTUKE
BpaIlleHUsl.
85.. | KonrponbHas 1 Ypoxk koHTposs u | Tematudeckuit
pabora mo TeMe: NPOBEPKH 3HAHUHA | KOHTPOJIB!
TeJla BPALICHUS U YMECHUU KOHTPOJIbHAS
pabora.
O0BbEMBI TeJ 10
86. | Ilouste oOBbema. 1 Ypoxk
OcHoBHbIE dbopmupoBaHus
CBOICTBa HOBBIX 3HAHUU
00BEMOB TeTI.
87. | O6bem 1 Ypok
LUAJIMHIPA. (dbopMupoBaHUs
HOBBIX 3HAHUU
88. | O0Bem 1 Ypoxk
HWIAHTPA. PUMCHCHHUS
3HaHMUI Ha
MIPaKTUKE
89. | O6BEM KOHYCa 1 Ypox
bopMupoBaHUs
HOBBIX 3HAHUU
90. | OO6BEM KOHYCA 1 Ypox
PUMEHEHUS
3HAHUI Ha
IPAKTHKE
91. | O06béM miapa u 1 Ypok
cdepsl. dbopMupoBaHHs
HOBBIX 3HaHUI
92. | O06béM miapa u 1 Ypok
cdepsl. IPUMEHEHUS
3HaHUH Ha
PAKTHKE
93. I[TonoOHeIE TETA B 2 Ypok
MIPOCTPAHCTBE. PUMEHEHUS
CooTHoueHus 3HaHUM Ha
MEXIY MPAKTHKE
TUIOLIAISIMHU
TIOBEPXHOCTEM,
o0véMamu
0IO0OHBIX TEIL.
94. | KonrtponbHas 1 Ypok xoHTpoJisA U | Tematnuecknii
pabota: 00BEMBI IPOBEPKU 3HAHUH | KOHTPOJIb:
Tel U yMEHUI KOHTPOJIbHAS
pabora.
BekTopsbi n| 20
KOOPIAMHATBI B
MPOCTPAHCTBE
95. | Bektop Ha 2 Ypok
IUIOCKOCTH ¥ B MPUMEHEHUS
MIPOCTPAHCTBE. 3HAHWI Ha
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IIPAKTHKE

96. | Cnoxenue u Ypoxk
BBIYHTAHUE PUMCHECHHUS
BEKTOPOB. 3HaHHUI Ha
YMHOXkeEHUE IIPAKTUKE
BEKTOpa Ha YHCIIO

97. | KommnanapHsie Ypok
BEKTOPBIL. PUMCHCHHUS
[IpaBuno 3HaHMI Ha
napauiesienumnea PAKTHKE

98. | Paznoxxenue Ypok
BEKTOpa TI0 TpeM PUMCHCHHUS
HEKOMITJTAaHAPHBI 3HAHWH Ha
M BEKTOpam MIPAKTHKE

99. | [IpsmoyrompHas Ypox
cucremMa (dopMupoBaHUs
KOOpJIUHAT B HOBBIX 3HAHUI
MIPOCTPAHCTBE.

Koopannatst
BEKTOPA

100. | IIpsmoyrompHas Ypok
cucreMa MIPUMEHCHUS
KOOPAWHAT B 3HAaHUH Ha
MIPOCTPaAHCTBE. MPAKTHKE
Koopnunatsr
BEKTOpa

101. | IIpocreiimme Ypok
3a/1auu B dbopMupoBaHHs
KOOpJIMHATaXx. HOBBIX 3HAHUI

102 | Ilpocreiimmue Ypok
3a/1aun B PUMEHEHUS
KOOpJIUHATaXx. 3HaHWUH Ha

PAKTHKE

103. | Yron MEXTY Ypok

BEKTOpaMH dbopMupoBaHus
HOBBIX 3HAHUUI

104. | Yron MEXY Ypok

BEKTOpaMH MPUMEHEHUS
3HaHUM Ha
MPAKTHKE

105. | CkanspHoe Ypok
MIPOU3BEICHNE dbopMupoBaHus
BEKTOPOB HOBBIX 3HAHUI

106 | CkanspHoe Ypok
MIPOU3BEICHNE MPUMEHEHUS
BEKTOPOB 3HAHMI Ha

MPAKTHKE

107. | Beruncnenue Ypok
yTJIOB MEXIY dbopMupoBaHus
MPSIMBIMH u HOBBIX 3HAHUI
TJIOCKOCTSIMU
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108. | Beruncnenue 1 Ypox
yTJIOB MEXY PUMCHECHHUS
NPAMBIMU u 3HaHUU Ha
TUIOCKOCTSIMU PAKTHKE
109. | KoopaunatHo- 2 Ypok
BEKTOPHBI METON IPUMCHCHHUS
pu pelLIeHnH 3HaHUM Ha
TeOMETPUIECKUX MIPAKTHKE
3a/1a4
IloBTOpEHue, 15
o0o0menne u
cucTeMaTH3anus
3HAHMH
110. | TToBTOpeHue: 1 Ypok
OCHOBHBIE (DAKTHI, MIOBTOPEHHUS,
TEOpEeMBbI  Kypca CHCTEMaTH3aIuN
TJIAHUMETPUH. 1 00001IeHHS
3HAHUH,
3aKpeTuIeHUs
yYMEHUHN
111. | [loBTOpEHME: 1 Ypok
KBaJIpar, MTOBTOPEHUS,
MPSIMOYT OJIHHHK, CHCTEeMaTH3aIuN
napajuieJiorpamm, 1 00001ICHHS
pomo. 3HAHWH,
3aKpeIUICHUs
YMEHHI
112. | IloBTOpEHUE: 1 Ypok
Tpamneuus, MOBTOPEHHUS,
OKPY)KHOCTb U cUCTeMaTHh3aIuu
KpYT. 1 00001ICHHS
3HAHMH,
3aKpeTICHUS
YMEHHI
113. | IloBTOpEHUE: 2 Ypok
3a/1auu MOBTOPEHHUS,
IUIAHUMETPUU U CUCTeMaTHU3aIuu
METOIbI ux 1 0000111eHNS
peleHus 3HAHU,
3aKpeTICHUS
yMEHUM
114. | TloBTOpEHuE: 1 VYpok
OCHOBHBIE (DAKTHI, MOBTOPEHHUS,
TEOpeMbl  Kypca CUCTeMaTHU3aIuu
CTepEOMETPHH. U 00001IeHNS
3HAHMH,
3aKpeIuIeHUs
yMEHUHI
115. | TloBTOpEHue: 1 Ypok
TeTpa’p HOBTOPEHUS,
CUCTeMaTH3aIu1
1 000011eHHs
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3HAHMMH,
3aKpEIUICHUS
yMEHUHI

116.

[ToBTOpeHue: Kyo
u
napajuieseuIe/t

Ypok
MIOBTOPEHHUS,
cUCTEeMaTH3aIuu
1 00001IeHHS
3HAHHH,
3aKpETUICHHS
yMEHUHI

117.

IToBTOpEHuUeE:
npusma

Ypok
IIOBTOPEHHS,
CUCTeMaTUu3aIllun
1 00001IIeHMS
3HAHHH,
3aKpETUICHHS
yMEHUHN

118.

[ToBTOpEHME:!
npamMua

Ypok
MTOBTOPEHUS,
CUCTeMaTH3aIu1
u 00001IeHUS
3HAHUH,
3aKpETUICHHS
YMEHHI

119.

[ToBTOpEHMeE:
LHMIHH]IP

Ypok
MOBTOPEHHS,
CHCTEeMaTH3aIlnHI
1 0000111eHNS
3HAHUM,
3aKpETUICHHS
YMEHHI

120.

[ToBTOpEHwMeE:
KOHYC

Ypok
MOBTOPEHHS,
CHCTEeMaTH3allnH1
A 000011IeHNS
3HAHWH,
3aKPETUICHHS
yMEHUMI

121.

IToBTOpEHME:
ctepa u map

Ypox
MIOBTOPEHUS,
CHCTEeMaTH3alN1
1 00001ICHHS
3HAHMH,
3aKperUICHHs
yMEHUHI

122.

IToBTOpEHue:
3a1a4u
CTEPEOMETPUH U
METO /bl nux
peuieHus

Ypok
MOBTOPEHHS,
CHUCTeMaTH3allu1
1 0000IICHHS
3HAHMH,
3aKpErUICHUS
yMEHUHI
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Monynb «BeposSTHOCTb M CTATUCTHKA»

Ne Paznen / rmaBa Kon-Bo | Tun3austus | Bungu ¢popmer | Kanennapusie/paktu
/ Tema 4acoB KOHTPOJIS YECKHE CPOKHU
y4eOHOTO IPOBEICHUS
mpeaMeTa
10 xknacc/ 1rox odyuenus (34 yaca)

IIpencraBiienne JaHHBIX 4

U ONHCATeIbHAsA

CTATHCTHKA

1. [IpencraBnenue 1 Ypok
TAHHBIX C MTOMOIIIBIO dbopmMupoBaH
TAOJUI] ¥ THArPaMM. ust HOBBIX

3HAHHUI

2. Cpennee 1 Ypox
apudmernyeckoe, ¢dbopmupoBan
MeJIMaHa, ust HOBBIX

3HAHMUI

3. HauGomsimee n 1 Ypok
HaNMEHbIIIee dbopmMupoBaH
3HAUEHUS, pa3Max. ust HOBBIX

3HAHMUI

4, Hucnepcus, 1 Ypok
CTaHJapTHOE dbopmMupoBaH
OTKJIOHEHHUE usi HOBBIX
YHUCJIOBBIX HAOOPOB 3HAHUI

Cuayyaiinble ONIBITHI M 3

ciyyaiiHble cOObITHS,

OMBITHI C

PABHOBO3MOKHBIMH

3JIeMeHTAPHBIMU

HCXO0AaMU

5. Crnyuaiinpie 1 Ypok
IKCIIEPUMEHTHI dbopmupoBan
(OTIBITHI) u ust HOBBIX
CllydaiiHbIe 3HAHUH
COOBITHSL.

DneMeHTapHbIe
cOOBITUS (MCXOJIBI).

6. BepostHocTh 1 Ypok
CIIy4aifHOTO MPUMEHEHUS
COOBITHSL. 3HaAHUU Ha

MPAKTHKE

7. BepostHocTn 1 Ypok
COOBITHIA B OIIBITAX C MPUMEHEHUS
PaBHOBO3MOKHBIMH 3HAHUHA Ha
AIIEMEHTaPHBIMU MPAKTHKE
COOBITHSIMH.

Onepanun Hax 3

COOBITHSIMH, CJI0KEHHE
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BEPOATHOCTEH

8. Omneparyn HaJl Ypoxk
COOBITUSIMHU: dopmupoBan
IepeceycHue, ust HOBBIX
oObeTMHeHNE 3HAHHHA
COOBITHH,

MIPOTHUBOIIOJIOKHEIE
COOBITHSL.

9. Huarpammsl Ditnepa. Ypok
®dopmyna CIOXKEHUs dbopmMupoBaH
BEPOSITHOCTEN nst HOBBIX

3HAHMUI

10. | Awmarpammsl Diinepa. Ypox
dopmysia CHOKEHUS MIPUMEHEHUS
BEPOSTHOCTEMN 3HaAHUU Ha

MIPAKTHKE

Yci0BHas BEPOSATHOCTD,

JAepeBo CJAY4ailHOT 0

onbITa, (hopMyJIa MOJTHOM

BEPOSITHOCTH U

HE3aBHCHMMOCTh COOBITHI

11. | YcnoBuas Ypok
BCPOSATHOCTb. (bOpMHpOBaH
YMHOXkeEHNE s HOBBIX
BEPOSITHOCTEH. -~

12. | JlepeBo ciydaiiHOTO Ypok
SKCIICPUMCHTA. (bOpMI/IpOBaH

Ul HOBBIX
3HAHUI

13. | ®opmyna  TOITHOM Ypok
BEPOSITHOCTH. dbopmupoBan

us HOBBIX
3HaAHUU

14, | ®opmyna  mONHOH Ypok
BEPOSITHOCTH. MPUMEHEHUS

3HaAHUU Ha
MPAKTHKE

15. | He3aBucumeie Ypok

COOBITHSA (dopmupoBaH
ust HOBBIX
3HAHUU

16. | He3aBucumpslie Ypox
COOBITHS MPUMEHEHUS

3HaHUM Ha
MPAKTHKE

DJIeMeHThbI

KOMOUHATOPUKH

17. | KombunaropHoe Ypok
TIPABUIIO dbopmMupoBan
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YMHOKECHHUSI. ust HOBBIX
3HAHHUI
18. | IlepectanoBku u Ypok
¢baxTopuai. dopmupoBan
ust HOBBIX
3HAHMI
19. | Yucno coueraHwmii. Ypox
dbopmupoBan
ust HOBBIX
3HAHMI
20. | TpeyroapHHUK Ypok
[Tackansa. Popmyna dbopmupoBan
6unoma HrrotoHa usi HOBBIX
3HAHHUI
Cepuu
NocJje10BaTeIbHbIX
UCIIBITAHUI
21. | bunapHbIi Ypok
CITy4ailHbIN OIIBIT dbopmupoBan
(ucnpiTaHme), ycmex us HOBBIX
W HEyJaya. 3HAHUU
22. | He3zaBucumelie Ypox
HCTIBITAHUS. dbopmMupoBaH
usi HOBBIX
3HAHUI
23. | Cepust HE3aBUCUMBIX Ypox
WCTIBITAHUH 710 dbopmMupoBaH
MepBOro ycrexa. usi HOBBIX
Cepusi HE3aBUCUMBIX 3HAHUU
WCIIBITAHU
bepnynu.
Cuayyaiinble BeJIMYUHBI U
pacnpeaeieHus
24. | CnyuaiiHast Ypok
BEJTUYMHA. dbopmupoBan
us HOBBIX
3HaAHUU
25. | Pacnipenenenue Ypok
BEPOSITHOCTEH. dbopmupoBan
JHuarpamma us HOBBIX
pacnpeeneHusl. 3HAHUH
26. | Pacmpenenenue Ypok
BEPOSITHOCTEM. MPUMEHEHUS
Huarpamma 3HaHUU Ha
pacrnpeeneHus. MPAKTHKE
27. | Cymma u Ypok
IIPOU3BECHUE dbopmupoBan
CITydaiHbIX ust HOBBIX
BEJIUYMH. 3HAHUMI
28. | Cymma u Ypok
IIPOU3BECHUE MPUMEHECHUS
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CIy4alHbIX 3HaHHUI Ha
BEITUYHH. MPAKTHKE
29. | Ilpumepsr 1 Ypok
pacrpeneneHuii, B MIPUMEHEHHUS
TOM YHCIe 3HaHUI Ha
FeOMETPUUECKOE | MIPAKTHKE
OMHOMHAIBHOE.
O06001eHne )
CHUCTeMATH3AIUS 3HAHUI
30. | IloBTOpenwue. 1 Ypoxk
OnucarenpHas HOBTOPEHMUS,
CTaTUCTHUKA. cucTeMaTu3aig
CnyyaiiHble  OIBITHI uu u
" BEPOSITHOCTH 00001IeHUs
CIy4alHbIX 3HaHMUI,
COOBITHI. 3aKpEIUICHUS
yMEHUHN
31. | IloBTOpenwue. 2 Ypoxk
Onepanuu Haxg MTOBTOPEHMS,
COOBITHSIMH. cucTeMaTH3aIl
uu u
000011IeHNA
3HAHUH,
3aKpeIIeHUs
YMEHHI
32. | IloBTOpeHue. 2 Ypox
OJIEMEHTEI MTOBTOPEHMS,
KOMOMHATOPHKH, cucTemMarusarg
CepUHU HE3aBHCHUMBIX uu u
UCHBITAaHUHN. 0000111eHNA
3HAHUH,
3aKpeIUIeHUs
YMEHHI
11 knacc/ 2rox ooyuenusn (34 yaca)
IloBTOpEHHE, 4
00001eHNne U
cucTeMaTH3anus 3HAHUH
26. | CiyuyaiiHble OIIBITHI 1 Ypok
u BEPOSITHOCTH MOBTOPEHHUS,
CITydaiHbIX cucTemMarusarg
COOBITHH. 17071 u
0060011eHUs
3HAHMH,
3aKpeTIeHUS
yMEHUHI
27. | Cepun 1 Ypok
HE3aBHCHMBIX MOBTOPEHHUS,
WCTIBITAHUA. cUcTeMaTu3aig
uu u
00001IeHus
3HAHMH,
3aKpEeTIICHUS
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yMEHUHI

28. | Ciyuaiinbie Ypok
BEJIMYMHBI u MOBTOPEHHUS,
pacnpeneneHus cucTemMarusary

uu u
0000111eHus
3HAHHM,
3aKpeTICHUS
yMEHUHI

MaremaTuyeckoe

OKM/IaHUe CJIyYailHOM

BeJIMYMHBI

27. | Ilpumepsr Ypok
IIPUMEHEHHUS ¢dbopmupoBan
MaTeMaTH4eCKOro ust HOBBIX
OXKWJTaHUS 3HAHUI
(cTpaxoBaHue,

JIOTEpPEs).

28. | Maremarnueckoe Ypox
0KHUJaHHE CYMMBI dbopmupoBan
CITydaifHbIX usi HOBBIX
BEJIWYVH. 3HAHMUI
MaremaTuueckoe Ypok
0KHUJAHHE CYMMBbI MPUMEHEHUS
CIIy4alHbIX 3HaAHUU Ha
BEJIMYMH. MPAKTHKE

29. | MaremaTtuueckoe Ypox
0KHJIaHHE dbopmMupoBaH
reOMETPUYECKOTo usi HOBBIX
u OMHOMHAIILHOTO 3HaHUU
pacnpeeneHuit

JAucnepcust u

CTaHJapTHOE

OTKJIOHEHHUE CIIyYalHOMI

BeJIHYHHBI

30. | ducnepcus u Ypok
CTaHJIapTHOE dbopmupoBan
OTKJIOHEHHUE. ust HOBBIX

3HaAHUU
Hucnepcus u Ypox
CTaHJIapTHOE MPUMEHEHUS
OTKJIOHEHHE. 3HaHUU Ha

MIPaKTUKE

31. | Hucnepcuu Ypok
FE€OMETPUYECKOT0 dbopmupoBan
1 OMHOMUATBHOTO usi HOBBIX
pacnpenesIeHusl. 3HaAHUU
Hucnepcun Ypok
r€OMETPUYECKOT0 MPUMEHEHUS
1 OMHOMHUATBHOTO 3HaHUU Ha
pacnpeneseHusl. MIPaKTUKE

134




3aK0H 00JIbIINX YHCEJT

32. | 3akoH 0OJIBIITUX 1 Ypox

YUCEII. dbopmupoBan
ust HOBBIX
3HAHHUI

33. | Beibopounsrii 2 Ypok
METO/T PUMCHCHHUS
HCCIEA0BaHUMN. 3HaHUI Ha

MIPAKTHKE

HenpepbiBHBIE

cay4daiiHble BeJTUYMHBI 2

(pacnpeneJieHust)

34. | Ilpumepsr 1 Ypok
HEMPEPBIBHBIX dbopmMupoBaH
CITyJaitHBIX ust HOBBIX
BennuuH. OyHKIUA 3HaAHUU
MJIOTHOCTH
pacnpeeneHusl.

35. | PaBHOMepHOE 1 Ypoxk
pacmpeneneHue  u dbopmMupoBaH
€ro CBOMCTBA. us HOBBIX

3HAHMUI

HopmanbHoe 2

pacnpeneleHus

36. 3amaun, 1 Ypox
MIPUBOIAIIINE K dbopmMupoBaH
HOPMaJIbHOMY usi HOBBIX
pacnpeieNeHHUIO. 3HAHUU

37. | OyHKIUA 1 Ypox
IJIOTHOCTH u dbopmupoBan
CBOICTBa us HOBBIX
HOPMaJIbHOTO 3HaHUU
pacnpeesieHusl.

IloBTOpEHHE, 15

00001eHNe U

cucTeMaTH3anus 3HAHUK

38. | IloBTOpCHHME: 2 Ypok
MIpe/ICTaBJICHHE MOBTOPEHHUS,
JTAHHBIX c cucTemMarusarg
MOMOIIBI0  TaOIHIL uu u
U TUarpaMm 0000111eHNSA

3HAHMH,
3aKpeTIeHUS
yMEHUHI
IToBTOpEHME: 1 Ypok
omucarenbHas MOBTOPEHHUS,
CTaTHCTUKA cUcTeMaTu3aig
uu u
000011eHus
3HAHMH,
3aKpEeTIICHUS
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yMEHUHI

39. | IloBTOpenwue: Ypoxk
OTIBITHI c MOBTOPEHHUS,
PaBHOBO3MOKHBIM cucTeMarusaig
U DIIEMEHTapHBIMH uu u
COOBITHSIMH 0000m1eHUs

3HAHHM,
3aKpETUICHHS
yMEHUHI

40. | IloBTOpeHwue: Ypok
BBIYHCIICHUE MOBTOPECHHUS,
BEPOSTHOCTEMN cucTemMaTusalg
COOBITHI c 15051 u
MIPUMEHEHUEM 00001IeHNA
dhopmy. 3HAHHH,

3aKpETUICHHS

yYMEHUHI
[ToBTOpEHME:! Ypox
BBIYHCIICHUE MTOBTOPEHHUS,
BEPOSATHOCTEMN cucTemMaTusalg
COOBITHI c 15051 u
MIPUMEHEHUEM 000011eHUs
rpapuIecKux 3HaHMU,
METO/IOB 3aKpeIUIeHUs
(koopuHaTHas yMEHUH
psiMasi, IEPEBO).
[ToBTOpEHMeE: Ypok
BBIYHCIICHUE MOBTOPEHMUS,
BEPOSITHOCTEN cUCTeMaTHu3all
COOBITHI c 17071 u
MIPUMEHECHHUEM 0000111eHNA
rpaduyeckux 3HaHUH,
METO/IOB 3aKpeIUIeHUs
( tmarpamma YMEHHH
Diinepa)

41. | IloBTOpEHwUe: Ypok
CllydaiiHbIe MOBTOPEHHUS,
BEITUYHMHBI u cucTemMarusaig
pacnpeneneHus uu u

0000111eHNSA
3HAHMH,
3aKpeTIeHUS
yMEHUHI

42. | IloBTrOopeHue: Ypok
MaTeMaTH4eCcKoe MOBTOPEHHUS,
OKUJJaHHE cuUcTeMaTusaig
CIIy4aiiHOM 15051 u
BETTUYHHBI 006001IeHus

3HAHMH,
3aKpeTICHUS
yMEHUH
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IIpuioxenue 3 k padoueii mporpamme

JUCT BHECEHUSI N3MEHEHUM

Ne Tekcr n3meHeHus [Ipotokoun 3acenanus kadeapsl
/i
Ne Jara
2023 — 2024 yueOHBIH TO
1.
2.
2024 — 2025 y4eOHbIit TOT
1.
2.
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