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1. MOACHUTEJIbBHAS 3AIINCKA

[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 osnmoxy umudpoBoit Tpancopmamuu Bcex cdep UeTOBEUYECKON NIeATeIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe3 0a30BOM MaTeMaTHYECKOU
IIOATOTOBKH. VYike B IMIKOJIE MaTeMaTHKa CIIYXKHUT OIIOPHBIM MMPEAMCETOM JJIA U3YUYCHUSA CMEXKHBIX
JUCIHUIIIIMH, a4 B JXU3HH II0CJIC IIKOJIBI peaHBHOﬁ HGO6XOHI/IMOCTI)IO CTAaHOBHUTCA HEIIPEPBLIBHOC
obOpa3zoBaHue, 9TO TpeOyeT MOTHOIICHHONW 0a30BOM 00meo0pa3oBaTeILHON MOATOTOBKU, B TOM
yluclie YU MaTreMaTH4yeckoil. DTo O0OYCIOBIEHO TeM, 4YTO B HAlld JHU pacTéT 4YHUCIO
CHEIHAIbHOCTEH, CBSI3aHHBIX C HEMOCPEJCTBEHHBIM MPUMEHEHHEM MaTeMaTHKU: 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.

[IpakTuyeckasi MOJE3HOCTh MAaTEMAaTUKH OOYCJIOBIIEHA TEM, UYTO €€ MPEAMETOM SIBISIOTCS
(dbyHIaMeHTaJIbHbIE CTPYKTYpPBI HAIllET0 MHUpA: MPOCTPAHCTBEHHbIE (POPMBI U KOJUUYECTBEHHBIC
OTHOIICHUSI OT MPOCTEUIINX, YCBAaHMBAa€MbIX B HEMOCPEACTBEHHOM OIMbBITE, A0 JOCTATOYHO
CIIOHBIX, HEOOXOAUMBIX JJIsi PAa3BUTHUSI HAYYHBIX UM TEXHOJOTUYECKUX HeH. be3 KOHKpeTHBIX
MaTeMaTHYeCKUX 3HAHUN 3aTPYyAHEHO MMOHUMAaHHE MPUHIHUIIOB YCTPOWCTBA M HCHOJIB30BaHUS
COBPEMEHHOM TEXHHKH, BOCIPHUSATHE M HMHTEpIpEeTalus pa3HooOpa3HONl COLUaIbHOM,
HKOHOMMYECKOM, monuTHueckoi nHpopmannu, ManodhdekTuBHa MOBCEIHEBHAS MpPaKTHYECKas
JesITeNbHOCTh. KaX7IoMy dYenoBeKYy B CBOEH JKU3HM MPUXOTUTCS BBIMOIHATH JIOCTATOYHO
CIIOXKHBIE PACUYEThl U COCTABJISTH HECIIOXKHBIE AITOPUTMBI, HAXOAUTh HYKHbIE (DOPMYNBI H
MPUMEHSTH UX, BIAJETh MPAKTUYECKUMH MPUEMAMH T€OMETPUUECKUX U3MEPEHU U TOCTPOCHUH,
YUTaTh HWH(OPMALNIO, MPEICTaBICHHYIO B BUAY TaOmuI, AuarpaMM U TpaduKOB, KUTh B
YCIOBUSX HEOMPEEIEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4aiiHbIX COOBITHIA.

OnHOBpeMEHHO ¢ pacmHpeHueM cdep MNPUMEHEHHsT MaTeMaTUKH B COBPEMEHHOM
oOmrecTBe BCE OoJiee BaXKHBIM CTAHOBUTCS MATEMATHUECKUN CTUJIb MBIIIITICHUS, TPOSIBIISIOMIANCS
B OTIPEIEIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoiiecce n3yueHus MaTeMaTHKU B apceHal MpUuEMOB
Y METOJIOB MBIIIICHHUSI YeTIOBEKa €CTECTBEHHBIM 00pa3oM BKIIFOUYAIOTCS WHAYKIUS U JCTYKIIHS,
0000IIeHNe W KOHKpEeTH3allus, aHalW3 M CHHTEe3, KilaccuuKamus ¥ CUCTeMaTH3allus,
abctparupoBanne u aHajorus. OOBEKTHI MaTeMaTHYECKHX YMO3aKIIOUYEHUU, MpaBHlIa UX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHYECKUX MOCTPOCHHM, CIIOCOOCTBYIOT BBHIPAOOTKE
yMeHusT (OpMYIHUPOBaTh, OOOCHOBBIBATh U JIOKA3bIBATh CYXKJICHUSA, TEM CaMbIM Pa3BUBAIOT
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JIOTMYECKOe MbIIUIeHHe. Benymas ponp NpUHAAISKUT MaTeMaTHuke B (HOPMUPOBAHHUU
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIICHUS M BOCIIUTAaHUH YMEHHUH NeCTBOBATH IO 3aJJaHHBIM
JITOPUTMaM, COBEPIIEHCTBOBATh M3BECTHHIE M KOHCTPYHMPOBATh HOBHIC. B mporecce pemeHus
3aJad — OCHOBHOW y4eOHOHW JesATeNbHOCTH Ha YpPOKaX MAaTeMaTHMKH — 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 CpeIcTBa Ui BBIPAKEHUS CYKICHUH M HarisIHOTO WX
HPEACTaBICHHUS.

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

W3yuenne MaTeMaTWKH  CHOCOOCTBYET  JCTETHYECKOMY BOCIIMTAHHIO  YEJIOBEKa,
MOHMMAHUIO KpacoThl W  W3ANIECTBA MaTEMaTHUECKHX  PACCyXJCHWUH, BOCIPHUATHIO
reOMETPUIECKUX (HOPM, YCBOCHUIO HJIEH CHMMETPHH.

HopmaTuBHbIe, KOHIENTYaJIbHbIe U MHbIE OCHOBBI /IJIsl pa3padoTku padoyeil MporpaMmmbl
yueOHOro npeamera:

®enepanpubiii 3ak0H PO ot 29.12.2012 Ne 273-d3 «O6 o6pazoBanuu B Poccuiickoit
denepanun» (C IBMEHEHUSIMU U JIOTIOJTHCHHUSIMH ) ;

[Tpuka3z Muno6pazoanus P® ot 17.05.2012 Ne 413 «O06 yrBepxaeHuu (heaepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTAaHIApPTa CpEeAHEero oOmero oOpa3oBaHus» (C
W3MEHEHUSIMU U JOTIOJIHEHUSIMU );

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

[IpumepHass ocHOBHast oOpaszoBaTelbHasl MporpaMma CpeaHero oOIIero oO0pa3oBaHMUS,
onobpeHHoi peuieHneM DenepalbHOTO Yy4eOHO-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
U3MEHEHHUII B HEKOTOphle (QenepalbHble TOCYIapCTBEHHBIE O00pa3oBaTelbHbIC CTaHAAPTHI
oO1m1ero o6pa3oBaHus MO BOIIPOCAM BOCIUTAHUS 00YUaIOIIUXCSI;

[Ipukaz MunnpocsemeHussP® ot 15.03.2021 Ne 115 «O6 yrBepxknenun Ilopsanka
OpraHM3allii W  OCYUIECTBJICHHUA  OOpa3oBaTeNbHOM  JESATENBHOCTM 1O  OCHOBHBIM
o0mieo0pa3oBaTenbHbIM MIPOrpaMMaM — 00pa30oBaTeNbHBIM MpoTrpaMMaM HadajibHOTO OOIIero,
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 BOCIUTAHHUS U OOydYeHHUs, OTAbIXa U O3JOPOBIICHUS JEeTe U
MOJIOJIEKHNY;

ITpuka3 Munnpocsemenuss P® ot 06.09.2022 rona Ne804 «OO6 yTBep»A€HUH MEpeyuHs
cpencTB OoOydeHUS M BOCHHTAHHUSA, COOTBETCTBYIOLIUX COBPEMEHHBIM YCIOBHSIM OOYy4YEeHUS,
HEOOXOIMMBIX TMPU OCHAIIEHUH OOIIe00pa30BaTeIbHBIX OpraHU3alluid B ILENSX peaau3aluu
MEpPONPUATUH  TOCYHapCTBEHHOM  mporpammbl  Poccuiickoit  ®Depepanum  «Pa3Burue
oOpa3oBaHUs», HANPABIEHHBIX HAa COACWCTBHE CO3/IaHUIO (Co3daHue) B cyObekTax Poccuiickoii
@denepaniii  HOBBIX (JIOTIOJTHUTEIBHBIX) MECT B 0OIIE00pa30BATENbHBIX OpraHU3AIMsIX,
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 00YJaroIIerocs: yKa3aHHBIMHU CPEACTBAMU OOYUEHHS U BOCTIMTAHHS»;

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

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

VYcraB YHHUBEPCUTETA, JIOKAIBHBIE 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
00pasoBareabHbIC MPOTPAMMEBI CPETHEr0 001ero 00pa30BaHMsL.

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

1. Mamemamuxa. Aneebpa u Hauwara 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—

y4edHoOro mpeamera 11 kmaccax Ha 6a30BOM ypOBHE SIBIISFOTCS:

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

® [IOJBEACHME yJaIMXCS 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 YMCHHﬁ,
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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MOJENIH, IPUMEHATh OCBOCHHBIM MAaTE€MAaTHYECKHUU

anmapar s pelIeHHUs IPAKTUKO-OPUEHTHPOBAHHBIX

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

OcCHOBHbBIE JIMHUU COJEpXaHUS Kypca MaTeMaTHKU B
10—11kmaccax: «Ywucma ©  BBIYHCICHHA», «AnTeOpay
(«Anredpanyeckue BBIPAKEHUSY, «YpaBHEHUS U
HepaBeHCTBa»), «Hauama  MareMaTH4ecKoro  aHaiau3ay,
«'eomerpus» («'eomerpuueckre (UTYpel U HX CBOWCTBaY,
«3MepeHne reoMeTpudyecKux BeNMUUH»), «BeposTHOCTh H
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, TPAAUWLIMOHHO TMpHUCYIIas MaTeMaTHKe U
MIPOHU3BIBAOIIAS BCE MaTeMaTH4eCKHe KYpCHI U
conepskarenbHble TUHUHA. ChopMynupoBanHoe B DeiepaibHOM
roCy/IlapCTBEHHOM 0Opa30BaTebHOM CTaHAApTE CPEIHEro
obmero oOpa3oBaHus TpeOOBaHWE «BIAJACHHE METOJAAMH
JI0Ka3aTeNbCTB, AJITOPUTMAMH  pelIeHHs 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 CPEHETO 001Iero 00pa3oBaHuUs.

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 JOru4eckoe U aOCTPAKTHOE MBIIUICHUE YYallluXCs
HA  YpOBHE, HEOOXOJAMMOM I  OCBOCHHS  KypCOB
uH(GOPMATUKH, OOLIECTBO3HAHMS, HCTOPUH, CIIOBECHOCTU. B
pamKax JAHHOTO Kypca y4aiuecs OBJIAJICBAIOT
YHUBEPCAIbHBIM  SI3BIKOM COBPEMEHHOM HAayKd, KOTOpas
(hopMynupyeT CBOM IOCTIXKEHUSI B MaTeMaTHUeCKoil popme.

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(PPOBBIX 1
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,
UCIIOJIb30BATh o0oOmieHne u KOHKPETH3AIIHIO,
abcTparupoBaHue W aHAJIOTHIO, (HOPMHUpPYET KpeaTuBHOE U
KpUTHYECKOE MbIIUIeHHE. B Xo/e u3ydeHus aiareOpsl U Havam
MaTeMaTHYeCKOTO aHajdh3a B CTapUied IIKOJIE yJarluecs
NOJy4alOT HOBBIM OMNBIT pEIICHUS MPUKIAJHBIX 3ajad,
CaMOCTOSITEIBHOTO TOCTPOCHHS MAaTeMaTHYEeCKUX MOJIeNen
peabHBIX CUTYallui W WHTEPIIPETAINH ITOJy4YCHHBIX PEIICHUH,
3HAKOMSATCS ¢ MIPUMEPAMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH
B TpUpOAE, HAyKE HM B HCKYCCTBE, C BBIIAIONIMMHUCS
MaTeMaTHYECKUMHU OTKPBITHSIMHU U UX aBTOPAMH.

Kypc oOmagaer 3HAUMTENBbHBIM  BOCHHUTATEIBHBIM
MNOTEHLIMAJIOM, KOTOpBIM peanu3yercs Kak uepe3 ydeOHbIH
MaTepuai, CHOCOOCTBYIOUIMH  (QOPMHUPOBAHHIO HAYy4YHOTO
MHUpPOBO33pEHHUS, TaK M uepe3 cHeuuuxky ydeOHOU
NeSITeTbHOCTH, TpeOyromen CaMOCTOSTEBHOCTH,
aKKypaTHOCTH, TTPOJIOJDKUTEIHHON KOHIICHTPAIM! BHUMAaHUS U
OTBETCTBEHHOCTH 32 TIOJYICHHBINA PE3yIIbTaT.

B ocHoBe MeTommkm oOydeHHs anreOpe W Hadaiam
MaTeMaTUYEeCKOTO aHaJN3a JIKHUT JEATCTbHOCTHBIN TPUHIIHIT
00y4eHHUS.

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

COJIepKaTeIbHO-METOINYECKHE JUHUH: «Ywucna 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 3HaHHS, MOJTYYCHHbBIE B Kypce «Anredpa U Hayana
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 HUMH, JENaTh MPUKUJIKY, OIEHUBATh
pe3ynbTaT. OOyuaromuecs MoJIy4aloT HABBIKH MPUOIMKEHHBIX
BBIYHCIICHHI, BBINIOJIHCHUS JIeNCTBHI C quCIIaMH,
3allMCaHHbBIMM B  CTaHAApTHOH  (opMe, HCIOJIb30BAHUS
MaTEeMaTHYECKUX KOHCTAHT, OIICHUBAHUS YHUCIIOBBIX
BBIPAKCHUM.

JIunna «YpaBHEHHsT 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(PMHUUECKUX 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
3HaueHni  QyHkouu. J[aHHasS ~ 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 JlanbHeuIee pa3BuTHE
QITOPUTMUYECKOTO W aOCTPaKTHOTO MBIIIJICHUS YydalIuXxcs,
(hopMHpYIOTCS HaBBIKU JETYKTUBHBIX PAacCyKICHUM, pabOThI ¢
CUMBOJIBHBIMHU (hOpMaMu, MPEJICTaBICHUs 3aKOHOMEPHOCTEN U
3aBUCHUMOCTEH B BHJIE PaBEHCTB M HEpaBEHCTB. AJjrebpa
npemiaraeT  3GGEeKTUBHbBIE HMHCTPYMEHTBHl JJsl  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 MAaTEMaTUYECKUM aHaJu30M, 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 COIEPKATEIBHOMN 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
0000IICHUIO 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 CUTYyallul, HAXOXXICHHS HAWIy4llero 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 MAaTEMAaTHKHU 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-MHOKECTBEHHbIE  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.
[TosToMy Ba)KHO AaTh BO3MOXKHOCTbH LIKOJBHHMKY IOHUMATb
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHON MAaTeMaTUKH U
UCIIOJIb30BATh €T0 ISl BBIPAXKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hayajla MaTeMAaTHYECKOTO aHAIN3a
HIPUCYTCTBYIOT TaKXKe OCHOBBI MaTEMaTHYECKOTO
MO/JICIMPOBaHMsI, 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 MIMPOKO
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
(OpPMUPOBAHHMIO 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 METANPEJIMETHBIX M 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, COOTHONMIEHHH pPEATBHOTO 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
(GOpPMHUPOBAHNIO HAYIHOTO MUPOBO33PCHUS yUAIIUXCS, & TAKKE
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
FeOMETPUYECKUX 3aJad, YMEHHE BBIABUTAaTh U OIPOBEpPrarh
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 4eIoBeKa BO BPEMEHU U IPOCTPAHCTBE
— Heo0X0/IMMO€ YCIOBHE €ro COLMaJIbHOTO ObITHA, (opMma
OTPaXKEHHUS] OKPYKAIOLIET0 MHpa, YCIOBHE  YCIEUIHOTO
MO3HAHUS U AKTUBHOTO MpPeoOpa3oBaHUs NEHCTBUTENHLHOCTH.
OnepupoBaHie NPOCTPAHCTBEHHBIMU OOpa3aMHu OObEIUHSET
pasHble BUIBl YU€OHOW M TPYAOBON NESATENBLHOCTHU, SIBISETCS
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  JeWCTBUH, cHenu(puuHBIX
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 3aTPYAHEHHWH 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 BO3MOXXHOCTH H3YYHTh
reomeTpuro 0Oosee TIIyOOKO, €CIU B JabHEUIIEM BO3HUKHET

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

obecrieunBaeTcsl  pEHIeHHEM  COOTBETCTBYIOIIMX  3ajad.
[TpuoputeTHbIMH 3aauaMu 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
TeJax BpallleHUs KaK 0 BAXKHEHITUX MaTeMaTHYECKUX MOAECTSX,
MO3BOJIAIOIIUX OMHCHIBATh W H3Yy4aTh pa3HbIEe SBICHUS
OKPY’KaIOILIEro MUPA;

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

® OBJIQJICHHE METOJaMHU PEIICHUs 3a/1a4 Ha MOCTPOEHUs
Ha N300paKEHUSIX MPOCTPAHCTBEHHBIX (PUTYP;

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

® OBJIQJICHUE AITOPUTMAMH PEIICHUS] OCHOBHBIX THIIOB
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

CIOCOOHOCTEH O0O0yJarommxcsi, MO3HABATEIILHONH aKTUBHOCTH,

UCCJIEIOBATEIbCKUX YMEHUHN, KpUTUYHOCTU MBILUICHUS;

e (dopmupoBanue  (YHKIMOHAIBHOH  TI'PaMOTHOCTH,
pEJeBaHTHOM T€OMETPUU: YMEHHME DPACIIO3HABATH IPOSBICHUS
FEOMETPUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
PEATBbHBIX JKU3HCHHBIX CHTYAIUSX W MPU H3YYCHHH JPYrUX
yu4eOHBIX  MPEAMETOB, MpPOSBIEHUS  3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (POpMyIHpOBaTh UX Ha SA3bIKE FEOMETPUH U
co37aBaThb I'€OMETPUYECKUE MOJENU, MPUMEHSATh OCBOEHHBIN
FeOMETPUYECKU  ammapar  Juid  pelleHHus  MPaKTUKO-
OPUEHTUPOBAHHBIX 3a]a4, WHTEPIPETUPOBAaTh M OILIEHUBATH
MOJIy4YEHHBIE PE3YIbTATHI.

OTnuuuTeNbHON OCOOEHHOCTHIO MPOTPaMMBbl SIBISIETCS
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 u
MIPOCTPAHCTBEHHOTO MBIIJICHHS], CTUMYJIHMPYET MPOTEKaHHE
UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JalibHEHIIEeMY
U3YYEHUIO MpeIMETa.

[Ipennourenue OTHAETCS HAIIISIHO-KOHCTPYKTUBHOMY
MeTony oOyueHUus, TO €CTh TEOPETUYECKHE 3HAHHS UMEIOT B
CBOECl 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 oOpaza MpOBOAMTCS C OMOPON Ha HArISAHOCTh, 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
OpeIMETHBIM pe3yibTaTaM ocBoeHus [IpumepHoil paboueit
OporpaMMbl,  PacHpeleNeéHHBIM IO  TrojaM  OoOydeHwus,
CTPYKTYpPUPOBAaHO TakuM oOpa3oM, 4TOOBl  OBJIAJCHHE
T€OMETPUYECKUMH TIOHATUSMU W HABBIKAMH OCYIIECTBIISIIOCH
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IOCJICZIOBATEIbHO M IIOCTYNATEIbHO, C  COONIOAEHUEM
OPUHLMIA  [PEEMCTBEHHOCTH, 4YTOObI  HOBBIE  3HAHUSA
BKJIIOYQJIIUCh B OOHIYyI0O  CUCTEMY  I'€OMETPUYECKHX
NPEJCTABICHUN OOYYAIOIUXCSI, pacIIupsis W Yyroyonss eé,
00pa3ys MPOYHbIE MHO>KECTBEHHBIE CBSI3U.

VY4eOHblil kKypc «BeposiTHOCTh U cTaTucTHKa» 0a30BOrO
YPOBHS SIBJISIETCS NMPOJIOJKEHUEM U PA3BUTHEM OJHOUMEHHOIO
y4eOHOTO Kypca 0a30BOTO YpOBHS OCHOBHOH mkosbl. Kype
npefHa3HadyeH s (OPMHPOBAHUS Yy  OOydYarOmIMXCs
CTaTHUCTUYECKOM KyIbTypbl M MOHHUMaHMUs pPOJU TEOpUU
BEPOSITHOCTEM Kak MaTeMaTH4eCKOro MHCTPYMEHTa s
U3YyYEHHUsl CIy4dailHbIX COOBITHMI, BeJIWYMH U mpoieccos. [lpu
U3Y4YEeHUU Kypca oOoramaroTcsi NpeACTaBICHUS YYallluxcs O
METO/IaX HCCJIEeOBaHUS HM3MEHYMBOIO MHpa, pa3BUBAETCS
NOHMMAaHHWE 3HAUYUMOCTH U OOIIHOCTH MaTeMaTHYECKHUX
METOJIOB TMO3HAaHUS KaK HEOTHEMJIEMOM YacTU COBPEMEHHOIO
€CTECTBEHHO-HAyYHOT'0 MUPOBO33PEHUSI.

CopepxaHue Kypca HalpaBjeHO Ha 3aKpeIIeHUe 3HaHUH,
MOJIYYEHHBIX TPU HM3YYEHHHM Kypca OCHOBHOM IIKOJIBI M Ha
pa3BUTHE TMPEACTABICHUM O CIy4allHBIX BEJIMYMHAX U
B3aMMOCBSI3SIX MEXJy HUMH Ha Ba)KHBIX MPUMEPAX, CIOKETHI
KOTOPBIX MOUEPIHYTHI U3 OKpY’Karolero Mupa. B pesynbrare y
00yJaronuxcsi JA0JHKHO CHOPMHPOBATHCA TPEIACTaBICHUE O
HanboJyiee yYMOTPEOUTENTBHBIX U OOIMMX MaTeMaTHYECKUX
MOJIETISIX, UCIIOJIb3YEMBIX JJIsl OMHMCAHUSI aHTPOIIOMETPUUECKHIX
U JeMorpaguueckux BEJTUYMH, MOTPEIIHOCTEH B Pa3IUYHOIO
poja HM3MEpPEHHUSX, JUIMTENbHOCTH 0e30TKa3HOM paboThI
TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHUK MACCOBBIX SBJICHUN U
IIPOLIECCOB B O0ILIECTBE.

B cooTBercTBUM C yKa3aHHBIMH LEISIMH B CTPYKType
yueOHOro Kypca «BepoSTHOCTh M CTaTUCTHKA» CPEIHEH IIKOJIBI
Ha 0a30BOM YpOBHE BBIJICJICHBI CJEIYIOIINE OCHOBHbBIC
comepkarenbHble  JuHUU:  «CnydaiiHple — coObITHS U
BEPOSITHOCTH», «CiydaiiHple BENUYMHBI M 3aKOH OOJBIINX
qHCem.

Baxnyro 4acTb Kypca 3aHUMaEeT U3yueHUe
TreOMETPUYECKOr0 ¥ OMHOMMAJIBHOTO  pacmpeieieHuid u
3HAKOMCTBO € WX  HENpephIBHBIMM  aHaJlOraMu  —
NOKa3aTeIbHbIM U HOPMAJIbHBIM paclpe/ieeHUsIMU.

Conmepxxanne  muHuM  «Cny4aiiHple  COOBITHUS U
BEPOSATHOCTH»  CIYXUT OCHOBOM sl (OpMHpOBaHHUS
IPEICTABICHUA O pacHpelesieHUd BEPOATHOCTEH MEXAY
3HAUEHUSIMU CIyYaliHbIX BEIMYMH, a TaKkKe OJTa JHHHUS
HeoOXxonuMa Kak 0a3a Jjsl M3ydeHHs 3aKOHA OOJIBIIMX YHUCEN
— (yHIaMEHTaJIbHOTO 3aKOHA, JEHCTBYIOIIETO B MPUPOJIE U
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oOmiecTBe M HMEIOIIETO MaTeMaTHUYeCKyl (HOopMaH3aluio.
Cam 3aKkoH OOJBIIMX YHCEN NMPEATaraeTcss B 03HAKOMHUTEIBHOU
(bopMe C MHHUMAQJIBHBIM HCIIOJIB30BAHHUCM MATEMATUYCCKOI'O

dhopmanuzma.
TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIy4alHBIMHU
BECJIMYHNHaAMU, AKICHTUPYIOT BHUMAHUC IIKOJIBHUKOB Ha

ONMCAHUM M W3YYEHHUU CIy4YalHBIX $SIBJIEHUH C IOMOILBIO
HenpepbIBHBIX  (QyHKIMA. OCHOBHOE BHUMAHHE YJENSACTCS
II0OKA3aTEJIbHOMY U HOPMAJIBHOMY PacCIpEACIICHUsIM, IIPH 3TOM
IpeJIoJiaraeTcsi 03HaKOMUTENNbHOE H3y4eHHe Mmarepuana 0e3

JI0Ka3aTeNNbCTB MPUMEHSIEMBIX (PAKTOB.

MexnpeamerHblie CBSI3H [Ipenmer (Ha3BaHUE TEMBI) Maremarnueckoe
CoOJIep)KaHue
®usnka (paBHOyckopeHHOe | JImHelHas byHKIHS,
JIBIKECHUE, JBIDKECHUE, | MPOU3BOIHAS (PYHKIIMH
B3aUMOIECUCTBHE tex, | [Ipsmast u  oOpaTHas
UIEKTPUUYECTBO;  MEXAHMKA; | MPOMOPIHOHATbHAS
OTITHKA; KHHEMATHKA. ) 3aBUCHMOCTH
BexkTopsl, METOJ1
KOOpJMHAT,
MPOU3BOJHAS, (YHKIIHS.
I'padux byHKIIINA
CummeTpust
Bekropsl, aeiicTBusi Haj
BEKTOPAMH
Nudopmaruka (anropuT™msel, | YpaBHEHUs, HEPaBEHCTBA
nporpamma.)
XuMmus (Macca ¥ KOJMYECTBO | YpaBHEHUS, MPOIICHTHI
BEIIECTBA; PACTBOPHI. )
DKOHOMHKA YpaBHEHUS,HEPABEHCTBA,
IIPOLICHTHI
NuTerpanusi ¢ BHEYPOYHOI VYueOuplii mnpeamer «MaremaTHKa» MHTETPUPOBAH C

AeATECJIbHOCTBIO, B TOM

4ucie NPOeKTHOM

IporpaMMoil  BHEYypouHO#l jaearenbHocTH «Pa3roBopbl 0
BaXxHOM», «/30paHHbIe BOIPOCH MH(OPMATUKHU», B KOTOPOM
YUYaIIUMCsI MOTYT OBbITh IIPEJIOKEHBI TEMBI IIPOSKTOB B PaMKax
npeaMeTHoM obnactu «Marematrka U HHQOPMATHUKAY.
BoimonHeHHble  ydaluMUCS ~— WHOUBUAYAJIbHBIE U
TPYNIOBBIE MPOEKTHI MOTYT OBITh MpPEACTaBICHBI Ha
KOH(EpEeHIUSIX U KOHKYpcaX Pa3IMyHOrO YpOBHA («YueHHBIE
Oyayieroy, «MexpernonaibHas MHOTOTIpOUITbHAS
OJIUMITHATA IIKOJIbHUKOBY, «Mex1yHapOJHbIE
o0pa3oBaTeNbHbIE JAUCTAHIIMOHHBIE KOHKYPCHl «OIUMMIHNC» U

Ap.)

Mecrto yuyeoHoro npeamera B yueoOHom miane OOII COO

«Martematuka»

VYuebHbIl npenmer

B yueOHom mmane OOII COO sBnsercs

00s13aTeNFHBIM YUEOHBIM MTPEIMETOMOOYIAIOIITIXCS.
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OO0beM yueOHOT0 MpeMeTa U paclpe/ie]ICHHE ero
1o rogam (kiaccam) oOydeHus

I'on O0111ee KOIMYECTBO YacoB HenenbHas Harpyska B yacax
oOy4eHusi/Kiacc

Iron/10 xmacc 170 5

2 ron/11 kiacc 170 5

Onenka  pesynbraroB  ocBoeHuss OOII COO mno  yueOHOMY  mpeaMery
«MaTeMaTI/IKa»HPOBOI[I/ITCﬂ B COOTBCTCTBUMU C IIYHKTOM «Cucrema OLCHKU JOOCTHXXCHUA

IUTAaHUPYEMBIX PpEe3YJIbTaTOB OCBOEHMSI OCHOBHOW 00pa3oBaTelIbHONH MPOrpaMMbI CPEIHETO
obmero o6pazoBanus» neneBoro pasaena OOIl COO u «llonoxxeHueMm O TEKyIIeM KOHTpPOJIe
yCIIEBAEMOCTH M NMPOMEKYTOUHON aTTeCTallMuu OOYyYaroIlMXCsl [0 OCHOBHOW 0Opa3oBaTeNbHOU
nporpamme cpennero o6mero oopazoanusi B ®I'bOY BO «TamboBCckuii rocynapcTBEHHBIN
yHuBepcuteT uMenu ['.P. JlepxaBuHay.

@opMBI KOHTPOJISI U OLIEHKHM 3HAHWA M YMEHHMHI B paMKax MPOMEKYTOYHON aTTE€CTAllUH
onpenenstoresa yueousM mianom OOIT COO.

JleMOHCTpaIMOHHbIE BAPUAHTHI KOHTPOJIbHO-U3MEPHUTENBHBIX U OIIEHOYHBIX MaTepHajoB
IIPUBEJICHBI B IPWIOKEHUH | K TaHHOM IPOrpaMMme.

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O IIPEJIMETA

OO6pazoBarenbHbIC [Tnanupyemblie pe3yabTaThl Paznen(wr)/
pe3ynbTaThl, B T.4. C YpoBeHb 0CBOEHUS: 0a30BBIN riiaBa(bl) W/uiIn
y4eToM paboueit TeMa(bl) y4eOHOTO
MPOrpaMMbl BOCITUTAHHUS npeaMera
JInuyHOCTHBIE 1. I'paxkaaHcKkoe BOCIIUTAHKE:

cOpPMUPOBAHHOCTHIO IPAKIAHCKON TTOZUIMH
o0ydaromerocsi Kak akTHBHOTO U
OTBETCTBEHHOTO YJICHA POCCUICKOro O0IIEeCTBa,
IPE/ICTaBICHUEM O MaTEMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3IHUUHBIX CTPYKTYD,
SIBIICHUH, IpOLIelyp I'paXkJaHCKOTro o01iecTBa
(BBIOODBI, OIIPOCHI U TIP.), yMEHUEM
B3aMMO/IeHICTBOBATh C COLMAIbHBIMU
UHCTUTYTaMH B COOTBETCTBUU C UX (QYHKIUAMU
1 Ha3HAuYCHHUEM.

2. IlaTpuoTHyeckoe BOCIUTAHUE:
c(hOpPMUPOBAHHOCTHIO POCCUICKOMN

Tpaﬁ(ﬂaHCKOﬁ HACHTUYHOCTH, YBAXCHUA K
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IpOLJIOMY M HACTOSIIEMY  POCCHUHCKOU
MaTEMaTHUKU, INCHHOCTHBIM OTHOIIICHUEM K
JOCTHXKCHUSAM pOCCHﬁCKHX MaTEMaTHUKOB U
pOCCHICKOM  MAaTEMAaTHYECKOW  IIKOJbL, K
UCIIOJIb30BAHUIO 3TUX JOCTHKEHMH B JPYIHX
HayKaxX, TEXHOJIOTHUAX, cpepax IKOHOMUKHU.

3. JyXOBHO-HPAaBCTBCHHOI'O BOCITUTAHMS:

OCO3HAHUEM JYXOBHBIX LIEHHOCTEH POCCHUICKOTO
Hapoaa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHMS, ITUYCCKOTO IMOBEACHMS, CBI3aHHOI'O C
MPAKTUYECKUM  MPUMEHEHHEM  JIOCTHKEHHI
HAYKH U JEATEIIbHOCTBIO YYEHOTO; OCO3HAHUEM
JUYHOTO BKJIaJla B MOCTPOCHHE YCTOMYMBOIO
Oyyiiero.

4. DcTeTnuecKoe BOCIIUTAHHUE:

OCTETUYCCKUM OTHOIICHUEM K MHPY, BKIIIOYaA
OCTETUKY MAaTEMATUUYCCKUX SaKOHOMepHOCTeﬁ,
00BEKTOB, 3aJa4, PEIICHUN, PaCCYKICHUN;
BOCIIPUHUMYHNBOCTBIO K MaTEMATHYCCKUM
ACIICKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

5. ®usnueckoe BOCIIUTAHHUE:

COPMHUPOBAHHOCTHIO ~ yYMEHHSI  NPUMEHSTH
MaTeMaTU4YeCKUe  3HaHUS B HWHTEpecax
3I0pOBOr0 W 0Oe30macHoro oOpas3a IKW3HH,
OTBETCTBEHHOTO  OTHONICHHUS K  CBOEMY

3/10POBbBIO (3mopoBoe MUTaHUe,
cOamaHCUPOBAaHHBIM PEKUM 3aHATUNH U OTABIXA,
perynspHas ¢buznueckas aKTUBHOCTD);
(uznueckoro COBEpIIICHCTBOBAHUS, npu
3aHSTHSIX CHOPTUBHO-03/I0POBUTEIHHOM
JeSITENIbHOCTBIO.

6. TpynoBoe BOCIIMTAHHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM ILIEHHOCTH
TPYAOJIOOHS; HUHTEPECOM K pazIUYHbIM chepam
npodeccuoHanbHON AEATEeIbHOCTH, CBSI3aHHBIM
C MaTeMaTUKON U e€ MPUIIOKEHUSIMHU, YMEHUEM
COBepIIaTh OCO3HAHHBIA BBIOOP  Oymymieit
npodeccun W peanu3oBHIBATH COOCTBEHHBIC
KU3HEHHBIE TIJIaHBI; TOTOBHOCTBIO u
CIOCOOHOCTBIO K MaTeMaTHYeCKOMY
o0pa3oBaHMI0O M caMOOOpa3oOBaHHIO  Ha
NPOTSDKEHUM BCEM KU3HM; TOTOBHOCTBIO K
AKTUBHOMY YYaCTHIO B PEIICHUU MPAKTHYECKUX
3a/1a4 MaTeMaTUYeCKOW HaIPaBIEHHOCTH.

7. DKOJIOTMYECKOE BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO IKOJIOTUYECKOU
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KYJbTYPbI, ITOHUMAHUCM BJIMAHUA COLHUAJIIBHO-
SKOHOMMYECKHUX IIPOLECCOB HAa COCTOSIHHE
IIPUPOJHON M COLMAIBHOW Cpefbl, OCO3HAHUEM
r7100aJIbHOTO Xapakrepa 9KOJIOTMYECKUX
npoOneM; OpHEHTalMell Ha  NPUMEHEHHE
MaTeMaTHYeCKNX 3HAHWH AJid pCIICHUA 3aaad
B 00J1aCTH OKpPY’KaIOILlEel Cpefbl, MIaHUPOBAaHUS
IMOCTYIIKOB u OLICHKHU ux BO3MOXHBIX
MOCTIEACTBUM JJISI OKPYXKAIOIIEH CPEBI.

8. lleHHOCTH HAYYHOI'O IMO3HAHMS:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHU,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUSI HAyKd M OOIIECTBEHHOM NPaKTHUKH,
IIOHMMAaHWEM MAaTeMAaTHYEeCKOM HAyKH Kak
ceppl 4eI0BEYECKON NESITEIbHOCTH, 3TAIOB €€
pa3BUTUA W 3HAYMMOCTH  JUIL  Pa3BUTHUSA
LIUBWIN3ALNN; OBJIAJICHUEM S3BIKOM
MAaT€MAaTHKN U MAaTEMAaTHYECKOW KyJIbTYpOW Kak
CPEICTBOM  IIO3HAHMS MHpPA; TOTOBHOCTBIO
OCYILECTBIIATh MIPOEKTHYIO u
HCCIIEI0BATEIIBCKYIO NEeATEIbHOCTD
VHIVBUAYAJIBHO U B IPyNIIE.

MeranpenMmeTHbIe

1.Vuueepcanvnvie noznasamenwvnsle oeticmeus,
obecneuusarom Gopmuposanue bazoevlx
KOCHUMUBHBLX npoyeccos 00yuarowuxcs
(oceoeHue mMemo0oo8 NO3HAHUS OKPYHCAIOUE20
mupa; npumeHenue JI02UYeCcKuXx,
uccne0o8amenbCKux onepayuti, YMeHUtl
pabomamb ¢ unpopmayueti).

ba3oBble lornyeckue AecTBus:

. BBISIBJISATD u XapaKTepHU30BaTh
CYIIECTBCHHBIC  NPHU3HAKKM  MaTeMaTHYECKHX
OOBEKTOB, TOHATUH, OTHOLICHUH  MEXAY
HOHATUSIMH;,  (HOPMYIUPOBATh  OMpEIeNICHUs

NOHATUH;  yCTaHABIWBATh  CYHICCTBEHHBIN
NpU3HAK  KJIACCH(PHUKALMK, OCHOBAHUSA  JUIs
00001IeHUS u CpaBHEHUS, KpUTEpUHU

MPOBOAMMOIO aHAIN3A;
° BOCIIPUHUMAT, dbopmyupoBath
peoOpa3oBbIBATh CYXKJIEHUS: yTBEPAUTEIbHBIC
U OTpHUIlaTeNbHBbIC, E€AUHUYHBbIC, YaCTHBIE U
o0111ue; YCIOBHEIE;

. BBISIBISATD MaTeMaTUIECKHE
3aKOHOMEPHOCTH, B3aUMOCBSI3U M TIPOTHBOPEUHUS
B ¢akrax, JIaHHBIX, HAOMIOOEHUAX U
YTBEPXKACHUSAX; TMpeAjaratb KpPUTEPUU IS
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BBISIBJICHHS 3aKOHOMEPHOCTEU U IPOTUBOPEUU;
J JIeNlaTh  BBIBOJBI C  HCIOJIb30BAaHUEM
3aKOHOB JIOTMKH, I€AYKTUBHBIX U MHIYKTUBHBIX
YMO3aK/IIUYEHNH, yMO3aKIIFOUEHHUH 110 aHAJIOTUH;
J IPOBOAUTH CaMOCTOSITENILHO
JI0Ka3aTeJIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUN
(mpssMble W OT MPOTHUBHOIO), BBICTPaUBATh
apryMeHTalul0, MOpPUBOJUTH  HPUMEpPHl U
KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIC
CYXJICHUS U BBIBOJIBI;

. BbIOMpaTh crnoco0 pemeHus yueOHOM
3a7aud  (CpaBHMBAThb HECKOJBKO BAapUAHTOB
pereHusi, BEIOMpAaTh HanboJiee MOIXOIAIINN C
y4éToM CaMOCTOSITENILHO BBIJICJIEHHBIX
KpUTEPUEB).

ba3oBble HccnenoBaTeabcKue AeHCTBUS:

. HCII0JIb30BATh BOIIPOCHI KakK
HCCIIEIOBATEIbCKUM ~ MHCTPYMEHT  IO3HAHMUS,
dbopMmynupoBaTh ~ BONPOCH,  (DUKCHUpYIOLIUE
MpoTUBOpEUYne, MpobdieMy,  yCTaHaBIMBATh
HUCKOMOE M JaHHOe, (OpPMUPOBATH TUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

o IPOBOTUTH CaMOCTOSITEIIEHO
CIUTAHUPOBAHHBIA AKCIIEPUMEHT, HCCIICIOBAHHE
o YCTaHOBIICHUIO 0coOeHHOCTEeH

MaTEeMaTHYECKOT0 00BEKTa, SIBJICHUS, Ipollecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEX]y OOBEKTaMH,
SIBJICHUSIMH, TIPOIICCCAMH;

. CaMOCTOSITEIHHO (hopMyIUpOBATH
0000IIeHUsT ¥  BBIBOABI 10  pPe3yJibTaTaM
IPOBEJACHHOIO  HAONIONCHHUSA, HCCIICIOBaHHMS,
OIIEHHUBATh JOCTOBEPHOCTD MOJTYYEeHHBIX
pe3y/bTaTOB, BEIBOJIOB U 000OIICHHIA,

. IPOrHO3UPOBATh BO3MOXKHOC Pa3BUTHE
npolecca, a TakKe BBIABUTATH IPEIIOJI0KECHUS
0 €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pab6oTta ¢ nadopmMalmeii:

o BBIBJIATH  AeDUIUTBEL  MH(OpMAIUH,
JIAHHBIX, HEOOXOIMMBIX /ISl OTBETA Ha BOMPOC U
JUIsl peLIeHus 3a1a4H;

o BbIOMpPATh MH(OPMAIMIO U3 MCTOYHUKOB
Ppa3IUYHbIX THIIOB, aHaJIM3UPOBATb,
CUCTEMATU3UpPOBaTh M  HMHTEPIPETUPOBATH
UHOGOpPMAIMIO PAa3IUYHBIX BHJIOB U  (GOpM
MIPE/ICTaBICHMS;

19




J CTPYKTYpUpPOBAThH uHpOpMaLHIO,
NpeACcTaBIATh €€ B Pa3sNUYHBIX  (opMax,
WLTIOCTPUPOBATH IPahuIecKu;

o OIICHUBATh HAAEKHOCTH MH(POPMAIMU TIO
CaMOCTOSITEIIBHO chopMyTUpOBaHHBIM
KPUTEPUSM.

2. Yuueepcanvnvie KOMMYHUKAMmMUu6Hble

Oeticmeus, obecneyusaom copmuposanHocmy
COYUANLHBIX HABLIKOE 00YUaAOUUXCHL.
Ob6uieHue:
. BOCIIPUHUMATH " (bopMynMpoBaTh
CYXJEHHUS B COOTBETCTBUUM C YCIOBUSIMHM U
LUeas MU OOILIEHUS; SCHO, TOYHO, TI'pPaMOTHO
BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHUS TIO
X0y peueHus 3aJayd, KOMMEHTHPOBATh
MTOJTy4EHHBIN pe3ynbTaT;
. B X0Je OOCYXIEeHHs 3aJaBaTh BOIPOCHI
M0 CYIIECTBY OOCYKTaeMOW TEMBbI, MPOOIEMBI,
pemlaeMol  3ajayd,  BBICKa3bIBaTh  WJIEW,
HalleJICHHbIE HA MOWCK PENICHUs; COMOCTaBIATh
CBOM CYKJIEHHSd C CYXKICHUIMH JAPYTHX
YY4aCTHUKOB Jalora, OOHapy>KHMBaTh pazinyue
U CXOJICTBO TO3WIIMK; B KOPPEKTHOH ¢opme
(dhopmynupoBaTth pa3Horiacus, CBOU
BO3PAXKEHUS;

® [PEACTABIATh  PE3YJAbTaThl  pPELICHUs
3a/1a4y, SKCIEPUMEHTA, UCCIIEI0BAHUS, IIPOEKTA;
CaMOCTOSITEIBHO BBIOMpATH ¢dbopmar
BBICTYIJICHUs C Y4€TOM 3a7ad IPE3CHTALMHU U
0COOCHHOCTEH ayAUTOPHH.
CoTpyIHUYECTBO:

o MOHUMATH u HCIONB30BATh
IpPEeUMYILeCTBa KOMaHIHOW M MHIUBUAYaIbHOU
pabOThl MpU  pelIeHWH  y4eOHBIX  3ajady;
NpPUHUMATh 1€J1b COBMECTHOW JESTENbHOCTH,

TUTAHUPOBATH OpraHu3aIfio COBMECTHOM
paboThI, pacnpenensrtb BU/IBI pabor,
JOTOBapUBaThCA,  OOCYXJaTh  TpOLEcC H
pe3ynpTaT  paboThl;  0000mIaTh  MHEHHUS
HECKOJIbKUX JTFO/ICH;

o y4acTBOBaTh B TPYMNIOBBIX (opMax
pabotel  (0OcyxneHus, oOMEH  MHEHHU,

«MO3I'OBbIC MLITYPMBID» U I/IHBIC); BBINIOJIHATH
CBOIO YacCTb pa6OTLI U KOOPAUHUPOBATH CBOU
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JEUCTBHUS C JPYrUMH 4WICHAMH KOMAaH/bI,
OLICHUBAaTh KAaueCTBO CBOErO BKJIAJa B OOIIMMI
OPOIYKT TO KPUTEPHsIM, CcHOopMyTupOoBaHHBIM
YYaCTHUKAaMHU B3aUMOJCUCTBUS.

3. Vuusepcanvhvie pezynamuenwvle Oelicmsus,
obecneuusaiom  opmuposanue - CMbLCIOBbIX
VCMAHOBOK U JHCUSHEHHBIX HABBIKOG TUYHOCTIUL.
Camoopraiusanus:

o COCTaBJIATh IUIAH, AITOPUTM pELICHUS
3a/lauM, BBIOMpATh CMOCOO pelieHHs] ¢ y4EToM
UMEIOIUXCSA  PecypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEeHTUPOBATh u
KOPPEKTUPOBAaTh BapHUaHThl PEIICHUN C y4ETOM
HOBOM HHpOpMaLIUH.

CaMOKOHTpOJIb:

° BJIaJETh HABBIKAMU  IO3HABATEJILHOU
pebnekcur Kak  OCO3HAaHUS  COBEPIIAEMBIX
JNEUCTBUA W MBICIUTENBHBIX MPOIECCOB, UX
pe3ynbTaToOB; BJIAJCTh crocodamu
CaMOITIPOBEPKH, CAMOKOHTpOJSI Tpolecca W
pe3ynbTaTa peleHusi MaTeMaTHIEeCKOH 3a/1a4u;
. NPEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT
BO3HUKHYTh TIPH pEIICHWW 3aa4yd, BHOCHTH
KOPPEKTUBBI B JACSITECIIBHOCTh Ha OCHOBE HOBBIX
00CTOSTEILCTB, JAHHBIX, HAWIEHHBLIX OIIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

. OIIEHUBATh COOTBETCTBHE pe3yibTaTa
eI W YCIOBUAM, OOBSCHITH TMPUYUHBI
JTOCTYDKCHHSI WM HEIOCTHD)KCHHS PE3YJIbTaTOB
NESTEIbHOCTH, HAaXOJWUTh OMHUOKY, JaBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.

IIpeamerHsie

10 xnacc/ 1 rog oOyueHus

MO,HYJ'IL«AIIFG6D8. H Ha4daJla MaTCMAaTHYCCKOI'O
a”HaJin3a»

. OnepupoBaTh NOHATUAMMU:
palMoOHaIbHOE U IEHCTBUTENBHOE YNCIIO,
OOBIKHOBEHHAS U JIeCATUYHAs IpOOb, IPOLIEHTHI.
o BoimonsaTe apupmeTnyeckue onepanuu
C PALIMOHAJIBHBIMU U JEHCTBUTEIbHBIMU
YHUCIIAMH.

. BoimonsaTh npubnmxEHHbIE
BBIYUCIICHUS, UCIIOJIb3YS [IPAaBUIIa OKPYIJICHUS,
JIeNaTh NPUKUIKY U OLICHKY PE3yJIbTaTa
BBIYUCIICHUN.

. OnepupoBaTh NOHATUAMU: CTETIEHD C

Yucna
BBEIUHCJIEHUSL.
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LEJIBIM [TOKa3aTeNeM; CTaniapTHas popma
3alMCH JEHUCTBUTEIBLHOTO YUCIIA, KOPEHb
HaTypaJIbHON CTENEHU; UCII0JIb30BATh
MOAXOASAIIYI0 (POPMY 3aITUCH JEHCTBUTEIBHBIX
YyCcesl AJIs PEeleHUs] IPaKTUUECKUX 3a/1a4 U
IPEJCTaBICHUS JaHHbBIX.

. OnepupoBaTh NOHATUSAMU: CUHYC,
KOCHHYC M TAHT'€HC IIPOU3BOJILHOTO YIJIA;
UCII0JIb30BAaTh 3aIIMCh IIPOU3BOJIBHOTO yIiia
yepe3 o0paTHbIe TPUTOHOMETPUUECKUE

(GyHKIMH.

J OnepupoBaTh NOHATUSAMU: TOXKAECTBO,
ypaBHEHHE, HEPABEHCTBO; 1IEJI0E,
panMoHalbHOE, UPPALMOHATIBHOE YPaBHEHHUE,
HEPaBEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHUE.
. BoinonHsaTe npeobpazoBanus
TPUTOHOMETPUUECKUX BBIPAXKEHUN U peniaTh
TPUTOHOMETPHUECKHE YPAaBHEHUSI.

. BoinonHaTe mpeobpazoBaHus LHENbIX,
palMOHAJIbHBIX U UPPALMOHAIBHBIX BBIPAKEHHH
U pelIaTb OCHOBHBIEC TUIIBI IIEJIBIX,
palMOHAIBHBIX U UPPALIMOHATIBHBIX YPaBHEHUN
1 HEPaBEHCTB.

o [TpuMeHATH ypaBHEHHS U HEPAaBEHCTBA
JUIsl pEeLIeHNs] MaTeMaTHYeCKUX 3aa4 U 3aJa4 U3
pa3nuyHbIX 00JacTell HAyKU U pPeabHOM KU3HU.
. MoenupoBaTh peajlbHble CUTyallul Ha
A3bIKE aJIreOpbl, COCTABIATh BBIPAXKEHN,
ypaBHEHHUs, HEPAaBEHCTBA 110 YCIOBHUIO 3a/jauH,
UCCIIeI0BaTh IOCTPOSHHbBIE MOJIENH C
UCIIOJIb30BAHUEM allllapaTa aiareopsl.

YpaBHeHus
HEpaBEHCTBA.

u

e OmnepupoBatb HOHATUAMMU: byHKIHA,
CIOCOOBI 3aaHus GbyHKIMH, o0OJacte
OTIpEJIeTICHNs] 1 MHOYKECTBO 3HAUYCHHUH (PyHKIUH,
rpaduk QyHKINU, B3aUMHO 0OpaTHbIE PYHKIUU.
e OmepupoBaTh MNOHATHUSAMM: UYETHOCTb U
HEUéTHOCTh  (QyHKIMM, HyIM  (yHKUHH,
POMEXXYTKH 3HAKOTIOCTOSIHCTBA.

e lcnonb3oBaTh rpaduku  QyHKOMH I
pelLIeHHs ypaBHEHUH.

e Crpoutrb W uuTaThb TrpaduUKU JTUHEHHOU
(GyHKIMHU, KBAaJpaTHYHOW (DYHKIIMHU, CTETIEHHOU
(YHKIMY C LIETbIM ITOKa3aTeNeM.

e lcnonb3oBaTh rpaduku  QyHKOMA 11

OyHKIUU
rpaduKH.
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HCCIIEI0BAaHUs IIPOLIECCOB U 3aBUCUMOCTEW IIPH
pelIeHNH 3a/1a4 U3 JPYTruX y4eOHBIX IMPEeIMETOB
U peajbHOM >KM3HM; BBIpaXarb (opmyraamu
3aBUCHMOCTHU MEXy BEJIMYMHAMU.

J OmnepupoBaThb MOHSITHSIMH:
NOCTIeIOBATENbHOCTh,  apuMeTHUecKass |
reoMeTpHuuecKas Iporpeccuu.

. OnepupoBaTh MOHATHUSMU: OECKOHEUYHO
yObIBaromas ~ reoMeTpUYecKass  MPOTrpeccHs,
cyMMa OECKOHEYHO yObIBaroiei
reOMETPUYECKON IPOTrPECCUM.

J 3aaBaTh MOCJIEZI0BATEIBHOCTH
pa3IUYHBIMU CIIOCO0aMHU.

. Hcnons3oBars CBOMCTBA
MOCJIEIOBATEIbHOCTEH W MpOrpeccuid  Juis
pemieHusl  peajbHBIX  33Ja4  MPHUKIAJIHOTO
Xapakrepa.

Hauamna

MaTeMaTU4ICCKOIo

aHaJin3a.

° OnepupoBaTh TOHATHSMHU: MHOKECTBO,
oIiepal HaJl MHOXCCTBaMHU.

. Hcnonb30BaTh TEOPETUKO-
MHO>KECTBEHHBIH armapar Jyisi OMHUCaHUsI
pEeaIbHBIX MTPOLIECCOB U SBJICHUH, IPU pEUICHUH
3a/1a4 U3 APYrux yueOHbIX MPEAMETOB.

o OnepupoBaTh MOHATUSAMU: OIPe/ICICHUE,
TeopeMa, CIe[ICTBHE, J0Ka3aTeIbCTBO.

MHoxecTBa
JIOTHKA.

n

[IpenmetHbIe

11 kmacc/ 2 ron oOyueHus

MO,Z[YJ'IB «Anre6pa K HadaJla MaTCMaTHYCCKOI'O
a”HaJIu3a»

J OmnepupoBaTh MOHATUSAMH: HaTypaJIbHOE,
IeJI0€  YHUCIO;  KCIOJb30BaTh  IPU3HAKH
JETMMOCTH IIeIIBIX YHCEI, Pa3JIOKCHNE YHCIIa Ha
IPOCTBIC MHOYKHUTENH JUIS PELICHUS 3a1ad.

J OnepupoBaTb HOHSATHEM: CTENEHb C
palMOHAIBHBIM ITOKA3aTeNIeM.

J OnepupoBaTh MOHATUAMU: Jiorapupm
qHCIa, JeCTHYHbIC " HaTypaJbHbIC
JorapuMmsl.

Yuciaa
BBIUYUCJICHUS.

o [IpumeHsaTh CBOMCTBa CTENMEHH UIf
npeoOpa3oBaHusl  BBIPAKEHHH;  ONEpUPOBATH
HNOHATHSMM:  TIOKA3aTEJIbHOE YpaBHEHHE U
HEPAaBEHCTBO;  peEIllaTb  OCHOBHBIE  THIIBI
II0Ka3aTeIbHbIX YPABHEHUI U HEPABEHCTB.

J BoimonHsTh npeoOpa3oBaHus
BBIpaXXECHUH, COZIepIKALINX JOTapuQMBbI;
ONEepPHPOBATh MOHATHAMU: JIOrapUPMHUECKOE

YpaBHeHUs
HEpaBEHCTBA.

)51
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YpPaBHEHUE W HEPABEHCTBO; pellaTh OCHOBHBIE
TUNBl  JIOTapu(PMUYECKHX  YpaBHEHUH |
HEPABEHCTB.

. Haxonuts pelieHus MIPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

. OnepupoBaTb  NOHATUSIMH:  CHUCTEMa
JUHEHHBIX ypaBHEHMM U €€  peIICHUE;
UCIIOJIb30BAaTh CHCTEMY JIMHEHHBIX YpaBHEHUU
JUISl pEeIEHUs TPAKTHYECKUX 3a/1a4.

. Haxomuts pemenns mpocTenmmx CucTeM
U COBOKYITHOCTEM pallMOHAJIbHBIX YPAaBHEHHU M
HEPABEHCTB.

o MopenupoBaTh peanbHbIE CUTyallMM Ha
SI3pIKE  anreOpbl, COCTaBJISITb  BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBI IIO
YCIOBHIO 3aJa4d, HCCIENOBaTh IIOCTPOCHHBIC
MO/IENIH C UCIIOJIb30BAaHUEM alllapara aareopsl.

. OnepupoBaTh TIOHSTHSIMH:
nepuoanIecKas byHKIHS, TTPOMEKYTKH
MOHOTOHHOCTH (PYHKITUH, TOYKHA DKCTpPEeMyMa
dbyHKMKM,  HamWOOJBIIEE W HAaUMCHBIIEE
3HauYEHUs byHKIMH Ha MIPOMEXKYTKE;
WCIOJIb30BaTh UX Ui HCCAeNOBaHUS (YHKIHH,
3a/IaHHOU TPapUKOM.

o OnepupoBaTb  MNOHATHAMH:  TpaduKu
MOKa3aTeJIbHOM, JorapuMUIeCcKOn u
TPUTOHOMETPHUUECKUX (HYHKIUI; H300paXkaTh UX
Ha KOOPAMHATHOM IUIOCKOCTH W HCIOJIb30BaTh
JUIS peIlieHUs ypaBHEHUI 1 HEPaBEHCTB.

. N3o0paxaTh Ha KOOPJMHATHOM
IUIOCKOCTH TpaduKy JHHEWHBIX YpaBHEHUH U
UCIIONIb30BAaTh UX JUIS  PEIICHUS CUCTEMBbI
JMHEHHBIX YPAaBHEHUH.

. Ucnonb3oBath rpaduku GyHKIMNA IS
UCCIICJIOBAHMS MPOIECCOB M 3aBHCHUMOCTEH U3
JIPYTUX y4eOHBIX AUCIUILITUH

OyHKINHT u
rpadukmu.

e OmepupoBaTh MOHATUSIMHU:  HeENpepbIBHAS
GbyHKIUS; IIPOM3BOIHAS ¢byHKIMY;
UCIOJIb30BaTh T€OMETPUUYECKHH U (pU3NYecKUi
CMBICJI TPOU3BOIHOM JJIS pelIeHHUs 3a1aY.

e Haxomute mNpou3BOJHBIE  BIEMEHTapHBIX
(GyHKUIUH, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIHIA.

e llcronb30BaTh MIPOU3BOJIHYIO st

Hauama
MaTEMaTHYECKOTO
aHaJIn3a.
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uccieoBaHus (YHKIUM Ha MOHOTOHHOCTb H
9KCTPEMYMBI, IIPUMEHSITD pe3yabTaThl
WCCIIEIOBAHUS K IIOCTPOCHUIO TPa(UKOB.

e lcnonbs3oBarh IIPOU3BOJHYIO JUTS
HaxXOJEHUs  HAWIy4yllero  peuieHus B
OPUKIAJHBIX, B TOM 4YHUCJIE€ COLMAJIBHO-
SKOHOMMUECKHUX, 3a/1a4ax.

e OmnepupoBaTh MOHATUSAMU: NEPBOOOpa3Hasd U
UHTETpall; IOHMMATh TEOMETPUYECKUH U
(u3nueckuil CMbICI UHTETpaa.

e Haxomauth mnepBoOOpa3HbE 3IEMEHTAPHBIX
(GyHKIMM; BBIYMCIATH HMHTErpaig mo ¢Gopmyse
Herorona—JleitOunuma.

e Pemarh NpuUKIaJHbIE 33a0a4yd, B TOM 4YHCIIE
COLIMAJIbHO-3KOHOMMUYECKOTO ¥ (PU3UYECKOTO
XapakTepa, CpeICTBaMH  MAaT€MaTU4YeCKOIro
aHau3a.

[IpenmeTtHbIE

10 kmacc/ 1 rog oOyuenus

Monyns «I eomeTpus».

1. OnepupoBath NOHATUSAMU: TOUKA, IpAMas,
IJIOCKOCT.

2. IlpuMeHSTh AaKCHOMBI CTEPEOMETPUHM U
CIIEJICTBUS u3 HUX npu peleHun
reOMETPUUECKUX 3a/a4.

3. OnepupoBatTh MOHATUAMU: NTAPATIICIBHOCTD U
NEPIECHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH.

4. KnaccuuuupoBath B3aMMHOE PACIIOJIOKEHNE
IPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE.

5. OnepupoBaTh MNOHITUAMHU: ABYTPAHHBIN Yo,
IpaHu JBYIPAaHHOTO YyIiia, pedpo ABYIpPaHHOTO
yria; TMHEHHBIH yroJl ABYrPaHHOTO YIIia;
rpaaycHas Mepa JIBYTPaHHOTO yria.

IIpsimble
IJIOCKOCTH
IIPOCTPAHCTBE

6. OHepI/IpOBaTb MOHATUAMHA: MHOI'OT'PAaHHUK,
BLIHYKHLIﬁ n HeBbIHYKHBIﬁ MHOI'OI'PaAHHHUK,
QJICMCHTBI MHOT'OI'PaHHHKA, HpaBI/IJ'IBHHﬁ
MHOT'OI'paHHHUK.

7. Pacrio3HaBaTh OCHOBHBIE BHUJIBI
MHOTOTPaHHHUKOB (MMMpaMHIa; TPU3Ma,
IPSIMOYTOJIBHBIN Tapasuiesenumne, Ky0).

8. KimaccupuuupoBats MHOTOTpaHHUKH,
BbIOMpAsi OCHOBaHUS JJIs KIacCU(pHUKAIIUU
(BBIMTYKJIbIE M HEBBIMYKJIbIE MHOTOT DAHHUKH;
MPaBUIIbHBIE MHOTOTPAHHUKU; TIPSIMBIE U
HAKJIOHHBIE TPU3MBI, TapaJIIeICITUIIE b ).

9. OnepupoBaTh NOHATUSAMU: CEKyIIas

MHoOTOrpaHHUKA
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IIJIOCKOCTh, CCHCHUEC MHOTOI'PaHHHKOB.

10. OOBSICHATH MPUHIIMITBI TOCTPOCHHUS
CEUCHMM, UCTIONB3YsI METOJ CJIECOB.

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

12. Pemars 3aga4yn Ha HAXOXKIECHUE
TEOMETPUYCCKHUX BEJIMYUH TI0 oOpas3iam min
QITOPUTMaM, IIPUMEHSIS U3BECTHBIC
AQHATUTUICCKUE METOBI TIPU PEIICHUU
CTaH/IAPTHBIX MaTEeMaTUYECKHX 3a7a4d Ha
BBIYHCIICHUE PACCTOSTHHNA MEXKTY IBYMS
TOYKAMH, OT TOYKH JIO IPSMOM, OT TOYKH JIO
TJIOCKOCTH, MEXKTyCKPEIIIHBAFOIIIHMHUCS
TIPSIMBIMH.

13. Pemate 3ama9yi Ha HAXOXKIEHHE
TEOMETPUUECKHUX BEJIMYUH 110 00pas3iamM uiu
aITOpUTMaM, IPUMEHSST U3BECTHBIC
AHATTMTUIECKUE METOJIbI TIPH PEIICHUHN
CTaHJAPTHBIX MaTeMaTHYECKUX 3a1a4 Ha
BBIYUCIICHUE YTJIOB MEXKTy CKPEIIUBAIOIITUMUCS
MIPSIMBIMH, MEXIY TTPSIMOM U TUIOCKOCTHIO,
MEXy TTOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

14. Beruucnars 00BEMBI U IUIOIAAN
MOBEPXHOCTEH MHOTOT'PAHHUKOB (TIpHU3Ma,
nupamMua) ¢ MpUMEHEHUEeM (OPMYJT; BBIYUCIIATh
COOTHOIIEHUS MEXTY TUIOIIAIIMH
MOBEPXHOCTEH, 00BbEMaMHM 11O T0OHBIX
MHOTOT'PAaHHUKOB.

15. OnepupoBaTh MOHSATUSMU: CUMMETPUS B
IPOCTPAHCTBE; IEHTP, OCh U TNIOCKOCTh
CUMMETPUU; EHTP, OCh U TUIOCKOCTb
CUMMETpUHU (QUTYPHI.

16. N3Bnekats, mpeoOpa3oBLIBATh U
UHTEPIPETUPOBATH HHPOPMALIHIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaX,
MIPE/ICTABIICHHYIO HAa YEPTEKAX U PUCYHKAX.

17. IlpuMeHsATh reoMeTprudeckue (GaKThl s
pELIEHUs] CTEPEOMETPUYECKUX 3aad,
IIPEIO0JIararoINX HECKOJIBKO [IaroB PEIICHNH,
€CJIN yCIIOBUS IIPUMEHEHUS 3aJjaHbl B IBHOU

dopme.

18. ITpuMeHATH npocTeilINe IPOrpaMMHbIE
CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAI[UOHHbIE
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CHUCTCMBI ITPpU PCHICHUH CTCPCOMCTPUUCCKUX
3aaad.

19. ITpuBOIUTH PUMEPHI MATEMATUYECKUX
3aKOHOMEPHOCTEH B IIPUPOJIE U KU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU
B UCKYCCTBE.

20. I[IpyMeHATh NoJly4YEeHHbIE 3HAHUSI Ha
NpaKTUKE: aHAJTM3UPOBATh PEATIbHBIC CUTYAIHH
Y TIPUMEHATH U3yYECHHBIC TTOHATHUS B IIPOLIECCE
MOVCKA PEICHUS MaTEeMaTHIECKU
chopMyTUpPOBAaHHOM MPOOIIEMBI, MOAETUPOBAThH
peanbHBIe CHUTYaIluH Ha S3bIKE TEOMETPUH,
HCCIIEI0BATh MOCTPOEHHBIE MOJIENH C
WCTIOJIb30BAHNEM T€OMETPUIECKUX MTOHITUN U
TeopeM, anrnapara anreOpsl; pemaTh
MPAKTUYECKHE 3a][auM, CBSI3aHHBIE C
HAXOXJICHHEM T€OMETPHUYECKHIX BEITMIHH.

[IpenmeTtHbIE

11 kmacc/ 2 ron oOyueHus

Monyns «I'eomeTpus».

1. OnepupoBaTh NOHATUAMU: TAJIAHAPAYECKAS
MMOBEPXHOCTb, 00pa3yolire HUIHHIPHIECKON
MMOBEPXHOCTH; IMJIMHAP; KOHUYECKast
MMOBEPXHOCTh, 00pa3yromne KOHNYECKOM
MMOBEPXHOCTHU, KOHYC; chepruyecKas
MTOBEPXHOCTb.

2. Pacnio3HaBaTh Tena BpameHus (IHITHHID,
KOHYC, cepa u map).

3. OOBACHATH CIIOCOOBI MTOTYICHHS TEI
BpAIICHHSL.

4. KnaccuduuupoBath B3aMMHOE PACIIOJIOKEHNE
cdepbl U MIOCKOCTH.

5. OnepupoBath MOHATHSAMHU: IIAPOBOM CETMEHT,
OCHOBaHHUE CETMEHTA, BHICOTA CETMEHTA;
IIApOBOM CIIOH, OCHOBAHUE IIAPOBOTO CJIOS,
BBICOTA IIAPOBOTO CJIOS; IIAPOBOI CEKTOP.

6. Beruuciaate 00bEMBI ¥ IJTOLIAIA
ITIOBEPXHOCTEN TEJI BPALLIEHUS, TEOMETPUUYECKUX
TeN ¢ IpUMEHEeHneM (HopMyI.

7. OnepupoBaTh NOHATUAMHU: MHOIOI'PAHHUK,
BITMCAHHBIN B cepy U ONMUCAHHBIN 0KOJIO
cdepsl; chepa, BOUCAHHAS B MHOTOTPAaHHUK WU
TEJIO0 BpallleHUS.

8. BBIYHCISATE COOTHOIICHUS MEXKIY
IJIOMIAASIMH TTIOBEPXHOCTEH U 00BEMaMHU
H0I0OHBIX TEIL.

Tena BpaieHus
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9. N300paxkaTh nu3ydaemble GUTyphl OT PYKHU U C
IIPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
HHCTPYMEHTOB.

10. BoInoaHsATh (BBIHOCHBIE) TIOCKUE YEPTEKU
U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (DUTYD: BU
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEI
BpaICHUSI.

11. U3BnekaTp, MHTEPIPETUPOBATH U
peoOpa3oBEIBATH HHPOPMAITUIO O
MIPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUrypax,
MIPE/ICTABICHHYIO HA YePTEKax U PUCYHKaX.

12. OnepupoBath MOHATHEM BEKTOP B
IIPOCTPAHCTBE.

13. BBINOIHATE ACUCTBUS CIOKEHUS BEKTOPOB,
BBIYUTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOPA HA
YUCJI0, 0OBIACHITH, KAKUMH CBOMCTBAMHU OHU
o01amaror.

14. IIpuMeHATH PaBUIIO NapaJuIeIICINAIIEA.

15. OnepupoBaTh NOHATUSAMHU: AEKAPTOBBI
KOOPJAMHATHI B TPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, paBEHCTBO BEKTOPOB, KOOPIMHATHI
BEKTOpa, YroJl MeXAy BEKTOpPaMHU, CKaJIsIpHOE
MIPOU3BEACHNE BEKTOPOB, KOJUTHHEAPHBIE U
KOMILJIaHApHBIE BEKTOPBI.

16. HaxoauTh CyMMy BEKTOPOB U MPOU3BEICHUE
BEKTOpA Ha YHCIIO, YTOJl MEX/ly BEKTOpaMH,
CKaJIspHOE TIPOU3BEICHIE, PACKIIAIbIBATh
BEKTOD I10 IBYM HEKOJIJTMHEAPHBIM BEKTOPAM.

17. 3agaBaTh MJIOCKOCTh YPaBHEHUEM B
JIeKapTOBOM crCcTeMe KOOpHHAT.

18. IlpumeHnsTs reomeTpuyecKkue GaKThl s
pellleHus] CTEPEOMETPUIECKUX 3a/1a4,
IPEIOoJIararoInX HECKOJIBKO MIaroB PEIIeHus,
€CJIM YCTIOBUS IPUMEHEHUS 3aJ]aHbl B SIBHOM

dhopwme.

19. Pemiate mpocTeiiiiie reoMeTpudecKue
3a/1a4yu Ha IPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METO/Ia.

20. Pemartp 3aJa4Md Ha JOKa3aTCJIbCTBO
MaTeMaTUUYECKUX OTHOIIICHUM U HaXO0KICHHUE
TCOMETPHUUICCKUX BCIINYHNH 10 06pa3uaM HUJIn
AJIIropuTMamM, MpuMEHAA U3BCCTHBIC MCTOAbI IIPH
PCHICHNUU CTAHAAPTHBIX MATEMATUYCCKUX 3a/1a4.

21. IIpuMeHATh MpOoCTENIINE TPOrPaMMHBIE
CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAI[UOHHbIE

BexkTops!
KOOPJAWHATHI
IIPOCTPAHCTBE

B
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CHUCTCMBI ITPpU PCHICHUH CTCPCOMCTPUUCCKUX
3aaad.

22. IIpuBOIUTH NpUMEPHI MATEMATUYECKUX
3aKOHOMEPHOCTEH B IIPUPOJIE U KU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU
B UCKYCCTBE.

23. [IpuMeHATh NOJly4YEeHHbIE 3HAHUSI Ha
NpaKTUKE: aHAJTM3UPOBATh PEATIbHBIC CUTYAIHH
¥ TIPUMEHATH U3y4EeHHBIC IOHATHUS B IIPOIECCE
MOVCKA PEICHUS MaTEeMaTHIECKU
chopMyTUpPOBAaHHOM MPOOIIEMBI, MOAETUPOBAThH
peanbHBIe CHUTYaIluH Ha S3bIKE TEOMETPUH,
HCCIIEI0BATh MOCTPOEHHBIE MOJIENH C
WCTIOJIb30BAHNEM T€OMETPUIECKUX MTOHITUN U
TeopeM, anrnapara anreOpsl; pemaTh
MPAKTUYECKHE 3a1auM, CBSI3aHHBIC C
HAXOXJICHHEM T€OMETPHUYECKHIX BEITMIHH.

[IpenmeTtHbIE

10 kmacc/ 1 rox oOyuenus

Monynb «BeposSTHOCTb M CTATUCTHUKAY

1. Yurtath ¥ CTPOUTH TAOIUIBI U AT PAMMBI.

2. OnepupoBatTh MOHATUIAMU: CPETHEE
apudMeTnyecKoe, MearuaHa, HaunooJbIIee,
HaWMEHbIIIEE 3HAUCHHUE, pa3MaX MacCHBa
YHCJIOBBIX JaHHBIX.

3. OnepupoBatTh MOHATUAMM: CIyYaHHbBIN
AKCIIEPUMEHT (OTIBIT) U CIy4aitHOE COOBITHE,
3JIEeMEHTapHOE COOBITHE (DIIEMEHTAPHBIN UCXO/T)
CIIy4aifHOTO OTIbITa; HAXOUTh BEPOSTHOCTH B
OTIBITaX C PABHOBO3MOXXHBIMH CITy4ailHBIMHU
COOBITUSIMH, HAXOJIUTh U CPABHUBATH
BEPOSTHOCTH COOBITHI B U3YUEHHBIX CITyUYalHBIX
IKCIIEPUMECHTAX.

4. Haxonuth ¥ pOpMyIHpPOBATH COOBITHS:
nepecedeHrne u 00beAMHEHNE JaHHBIX COOBITHIA,
coObITHE, TPOTUBOTIOJIOKHOE JTAHHOMY
COOBITHIO; TOJIH30BATHCS AUArpaMMaMu Dijiepa
U GOpMYIION CIIOKEHUS BEPOATHOCTEH TIPH
pELIeHUH 3a/a4.

5. OnepupoBath MOHATUAMMU: YCIOBHAs
BEPOSATHOCTH, HE3aBUCUMBbIE COOBITUS; HAXOIUTh
BEPOSITHOCTH C IOMOIIIBIO IIPaBUJIa YMHOKEHUS,
C TIOMOIIIBIO JIEpEBa CIIy4aiiHOTO OIIBITA.

6. [TpumeHsATH KOMOMHATOPHOE MPABUIIO
YMHO’KEHUS IIPU PELLIEHUH 3a/1a4.

7. OHepI/IpOBaTB HOHATUAMMU: UCTIBITAHHUC,
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HE3aBUCUMBbIC UCTIBITAHUS, CEPUS UCTIBITAHUN,
yCIeX U HeyJaya; HaXOAUTh BEPOSITHOCTH
COOBITHIA B CEpHH HE3aBUCHMBIX UCIIBITAHUH 10
IIEPBOr0 yCrexa; HaXOAUTh BEPOATHOCTH
coObITHI B cepuu ucnblTaHuil bepHym.

8. OnepupoBaTh NOHATUSAMU: CITy4daiiHas
BEJIMYMHA, PAaCIpeIe]ICHIE BEPOSITHOCTEH,
JMarpaMMa pacrpeaeIeHuUsI.

[IpenmetHbIE

11 xmacc/ 2 rog o0y4eHus

Monynbs «BeposaTHOCTb M CTATUCTHKAY.

1. CpaBHMBATh BEPOSITHOCTH 3HAUEHUI
CIIy4ailHOM BEJIWYMHBI 10 PACIIPEAECIICHHUIO UIIH C
MTOMOIIBIO JUarpamM.

2. OnepupoBaTh MOHATUEM MAaTEMATUYECKOTO
0’KUJaHUs; TPUBOAUTH MIPUMEPHI, KaK
MIPUMEHSIETCSI MAaTEMaTUYECKOE OKUJaHHUe
CllydaifHOM BeJIMYMHBI HAXOJAUTh
MaTeMaTH4eCKOoe OKUIAHHE M0 TaHHOMY
pacIpeieNIeHuIo.

3. ImeTh mpenicTaBieHre o0 3aKOHEe OOJTBIITNX
qucel.

4. UmeTh IpeACTaBICHUE O HOPMAJIBHOM
pacnpeeeHuu.
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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.
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4. TEMATNYECKOE INTAHUPOBAHUE YYEBHOTI'O ITPEJAMETA.
Monynb «Anrebpa i Hayajla MAaTEMaTHIECKOTO aHATTU32)»

Ne Paznen / rnaBa Kou- OcHoBHbIE BUbI ONEeKTPOHHBIE
/ Tema BO JeATEIbHOCTH (uudpoBsbie)
y4eOHOro 4acoB 06yuaromuxcst 06pa3oBaTeIbHBIC
npeamMera pecypcehl
10 xkaacc (68 yaco)
MHoxecTBa 14 Hcnosb30BaTh TEOPETUKO-
PalMOHAJBHBIX " MHOKECTBEHHBIN anmapar s
JAefCTBUTEIbHBIX OTIMCAHUs X0J1a PEIICHUS
yncesa. PanmoHaabHbIE MaTeMaTHYeCKHUX 3aJ1a4, a TaKKe
YPaBHEHUSA /| peabHBIX MPOIIECCOB U SIBJICHUM,
HEpPaBEHCTBA. NP PEIICHUH 3a/1a4 U3 IPYTUX
1. | JImarHocTH4ecKuit 1 y4eOHBIX MPEMETOB. DNIEeKTPOHHBIN
cpes. OnepupoBaTb NOHATUSIMH: 00pa3zoBaTeNbHBIN
2. | MHOXecTBO, 1 palroHaIbHOE YUCIIO, pecypc «Jlomamiaue
ornepannu Haj e CTBUTEIILHOE YHCIIO, 3aJaHusl. Cpennee
MHOKECTBaMH. 0OBIKHOBEHHAS JIPOOB, obmee oOpa3oBaHue.
JnarpaMmebl JecsITUYHAs pO0k, TPOIICHTHI. Anrebpay.
Ditnepa—BenHa. BoinoanaTs apudmMeTnueckue Tpenaxep «O06mako
3. | PanunonanbHbIe 1 OIlepalvy C pAllMOHAIIBHBIMU 1 3HAHUN.
quca. JIeHCTBUTEIILHBIMH YHCIIAMHU;
4. | OOBIKHOBEHHBIE U 1 MPUOIKEHHBIE BEIYUCIICHUS,
NECSTUYHBIE WCITIOJIB3YsI TIPAaBUIIA OKPYTIICHUS.
JIpOOH, MPOIIEHTHI, Jdenarb NPUKUIAKY U OLEHKY
OECKOHEYHBIE pe3yibTaTa BEIYMCICHUN.
MEePUOAUYICCKHUEC OHepHPOBaTb NMOHATUAMM:
Ipoowu. TOXJIECTBO, YPABHEHHUE,
5. | Apudmernueckue 1 HEPaBEHCTBO, LIEI0€ U
OIEpaLuH C panroHaIbHOE YpaBHEHHUE,
paIlMOHATBHBIMU HCPABCHCTBO.
4HClIaMU, BoinoaHaTs npeodpazoBaHus
npeoOpa3oBaHus IEJIBIX U PAIIMOHATIBHBIX
YHCJIOBBIX BBIPKCHUH.
BBIPAKEHUI. PemiaTh OCHOBHBIE TUIIBI LIEJIBIX
6. | IIpumeHenue 1 UPPAMOHATILHBIX YPaBHEHUH U
npobeit u HEPaBEHCTB.
HPOLIEHTOB IS IIpumeHsTH paIrMoHaJIbHbBIC
peleHus yYpaBHEHUS U HEpaBEHCTBa s
IPUKIAIHBIX 3324 pEIICHUSI MaTeMaTHYECKUX 3a]1ad
3 Pa3THYHBIX U 3a/a4 U3 PasNUYHbIX oOyacTei
OTpaciel 3HaHUuU U HAYKU U PeabHOH KU3HH
peaIbHOM KU3HH.
7. | JleicTBHUTEIbHBIC 1
yucina.Parmonansx
ble U
HppalMoHaJIbHbIE
qyuca.
8. | Apudmernueckue 1
Onepaluu C
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JNENCTBUTENbHBIMU
YUCIIAMH.

[TpubmmxEénnbIe
BBIUKCIICHMUS,
MpaBUIIa
OKpYTJICHUS,
MIPUKUIKA U
OIIEHKA pe3yJibTaTa
BBIYHCJICHUH.

10.

ToxnecTsa u
TO>/IECTBEHHBIE
rpeoOpazoBaHusl.

11.

VYpaBHeHue,
KOPCHb YPABHCHMUA.

12.

Hepasencrso,
pelieHue
HEpaBEHCTBA.
Meton
WHTEPBAJIOB.

13.

Pemenne nensix u
JIpoOHO-
palnroHaIbHBIX
YPaBHEHUH U
HEPaBCHCTB

14.

KonTposbHas
paboTa mo Teme:
MHoskecTBa
parMoHANTBHBIX U
NEUCTBUTEILHBIX
YHCel.
Panmonanbubie
ypaBHEHUS U
HEpPaBCHCTBA.

@DOyHKUUM U TpapuKu.

Crenenp ¢

eJIbIM

MnmoxKasarTteJjicM

15.

OyHK1HS, CIIOCOOBI
3amaHus QyHKIIUH.
Bzaumuo
oOpaTHbIe
¢bynkun. I'padux
¢GyHKIUH.

16.

Ob6nactp
OTIpEJEIICHUS "
MHO>KECTBO
3HA4YCHUI
¢bynkuuu.  Hymu
GbyHKIUH.
IIpomexyTkn
3HAKOINOCTOSIHCTBA.

17.

YéTHbIE U
HEYETHBIE

OnepupoBaTh NOHATUSIMU:
GyHKIMSA, CIIOCOOBI 3aIaHuUs
¢dbyHKIMH, B3aUMHO 00OpaTHbBIE
byHKIMH, 00JIACTh ONPENIENCHUS U
MHO>KECTBO 3HAYCHUI (DYHKIIHH,
rpaduk pyHKIMM; YETHOCTD U
HEYETHOCTH (PYHKLUHU, HYITH
(byHKIMH, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA.

BbInoJHATH Npeodpa3oBaHus
CTETIeHEH C IENBIM MMOKa3aTeNeM.
Hcnonab3oBaTh CTaHIAPTHYIO
dbopMy 3anucu 1eHCTBUTEIHHOTO
qucra.

DopMyJIHPOBATH U
WLTIOCTPUPOBATH rpaduyecKu
CBOMCTBA CTENIEHHOHN (PYHKIIMU.
Bripaxats popmysramu
3aBUCUMOCTHU MEXTY

DJIEKTPOHHBIN
00pa3zoBaTeIIbHBIN
pecypc  «Jlomanraue
3aJaHMUsL. Cpennee
obmee oOpa3oBaHue.
Anrebpay.
Tpenaxep «O06nako
3HAHUNY.
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¢GyHKIMH.

18.

CreneHp C IEIBIM
IIOKa3aTeJIEM.

19.

CrangapTtHas
dhopma 3anmcu
NEUCTBUTEIILHOTIO
YuCa.
Hcnons3oBanne
MOIXOIAIICH
(dhopMBI 3anUCH
JIeHCTBUTEIIHLHBIX
yucen It
pelIeHus
MTPAKTUICCKHIX
3a71a4 ¥
MIPEICTABICHUS
JIAHHBIX.

20.

Crernennas
byHKIHS c
HaTypaJIbHBIM 51
LIEJTBIM
nokaszareneM. E¢&
CBOMCTBA u
rpaduk.

BEJINYNHAMH.
Hcnoab3oBarb uugposbie
pecypcesl JUIs IIOCTPOCHUS
rpaduKoB (QYHKIUH WU H3yYCHUS
UX CBOMCTB

Apupmernyeckui
KOpPeHb N—0H CTeleHH.

18

DopMyJIMPOBATh, 3ANMCHIBATH B
CHUMBOJIMYECKOH (popMe U

ONEKTPOHHBIN
00pa3oBaTeNbHbIN
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HppanunonajibHbie WLIIOCTPUPOBATH NPUMEPaMu pecypc «Jlomamnue
yYpPaBHEHHA " CBOICTBA KOpPHS N-OH CTENEHH. 3amanusa.  Cpennee
HEepaBeHCTBA BoinoausaTs npeodpa3oBaHus obmee oOpa3oBaHUE.
21. | Apudmernueckuit 2 UPPALMOHAIIbHBIX BBIPAXKEHUH. Anrebpa».
KOPEHb Pematb OCHOBHBIE TUIIBI Tpenaxep «O6mako
HaTypaJbHOU VMppaluMOHAJIbHBIX YPABHEHUN U 3HAHUI.
CTETICHH. HEPaBEHCTB.
22. | JleiicTBus ¢ 3 IIpuMeHSATH 111 pelIeHus
apupMeTHIECKUMU Pa3IMYHBIX 32/1a4
KOPHSIMHU N—Oi UppanroHaIbHbIE YPAaBHEHHS U
CTETICHH. HEPaBEHCTBA.
23. | PaBHocuibHBIE 2 CTpouThb, YUTATh rpapuK KOPHS
ypaBHEHUS " N-o¥i CTeneHw!.
HepaBeHCTBA Hcnoan3oBath uudpoBbie
24. | UppanmoHaibHbIe 2 pecypchl s IIOCTPOCHHA
ypaBHEHHUSI rpaduKkoB (PYHKIMH W U3YYCHUS
25. | UppanuoHaibHbIC 2 HX CBOKCTB
HEpaBEHCTBA
26. | Pemenwne 4
WppaIoOHAIbHBIX
YpaBHEHUH u
HEPaBEHCTB
27. | CpoticTBa 1 2
rpaduk KOpHS N-0i
CTETeHU
28. | KonTponbpHas 1
pabota 1O Teme:
ApubmMeTnueckuit
KOpPEHb n—ou
CTETEeHH.
UppannonanbHeie
ypaBHEHUS u
HEPaBEHCTBA.
DopMmy.Jibl 22 OnepupoBaTh NOHATUAMMU: DJIEKTPOHHBII
TPUTOHOMETPHUH. CHHYC, KOCUHYC U TaHI'€HC 00pa3oBaTeNbHbII
Tpuronomerpuueckue IPOM3BOJILHOIO YTJIa. pecypc  «Jlomanraue
YPaBHEHMsI. Hcnoab3oBaTh 3anuch 3aganusa.  Cpennee
29. | Tpuronomerpuec 2 IIPOU3BOJILHOTO YIJIa Yyepe3 obmee oOpa3oBaHuE.
Kasi  OKPY>KHOCTb, 0o0OpaTHbIe TPUTOHOMETPUYECKHE Anrebpay.
oTpeseNeHue (byHKIUH. Tpenaxep «Ob6mako
TPUTOHOMETPHUUECK BbInoJHATH peodpa3oBaHus 3HAHUI».
ux byHKIMI TPUTOHOMETPHUYECKUX
YUCIIOBOIO BBIPAKCHUM.
apryMeHTa. Pemats OCHOBHBIE THUTIBI
30. | Cunyc, KocuHyC U 1 TPUTOHOMETPUYECKUX YPABHEHUN
TaHI€HC YUCIIOBOTO
aprymMeHTa yria
31. | 3naku CHHYCa, 1
KOCHHYCa u
TaHreHca
32. | 3aBHCUMOCTh 1
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MEXKIy CHHYCOM,
KOCHHYCOM u
TAHIE€HCOM OJIHOTO
U TOTO XK€ yria

33.

Tpuronomerpuuec
KM€ TOXKJECTBA

34.

CuHyc, KOCHHYC U
TAHT'€HC YIJIOB O U
—a

35.

Apkcunyc,
ApPKKOCHHYC u
ApPKTaHI'€HC

YK CIIOBOTO
apryMeHTa.

36.

OcHoBHbIE
TPUTOHOMETPUYECK
ue (hopMyIIBL.
Dopmybl
CIIOKEHHS

37.

OcHoBHBIE
TPUTOHOMETPHUIECK
ue (bopMyIBL.
Dopmybl
JIBOMHOTO yriia

38.

OcHoBHBIE
TPUTOHOMETPHUUECK
ne hopmyIIbI.
DopMyJibl
MIOJIOBUHHOTO YTjia

39.

OcHoBHbIE
TPUTOHOMETPHUUECK
ue (hopmyIIbI.
DopmyJibl
MIPUBEACHUS

40.

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

41.

IIpeobpazoBanue
TPUTOHOMETPHUUECK
UX BBIPAKECHUMN

42.

YpaBHEHHE COSX =
a

43.

VYpaBHeHHe sinx =
a

44,

VYpaBHeHuetgx = a,
ctgx = a

45,

Pemenue
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TPUTOHOMETPUYECK
UX YpaBHEHUHU
46. | KonrponbHas
pabora 1o Teme:
bopmybl
TPUTOHOMETPUHU
IMocaenoBaTeIbHOCTH OnepupoBaTh NOHATUHSIMMU: DNEKTPOHHBIN
U NPOrpeccuu MOCTIeIOBATEIBHOCTD, 00pa3oBaTeIbHBINA
47. | TlocnenoBaTenbHOC apudmeTnyeckas u pecypc «Jlomaminue
TH, CTIOCOOBI reoMeTpuuecKasi IpOrpecCcui; 3amanus.  Cpennee
3a/laHus 0ecKOHEYHO yObIBaroLias obiee oOpa3oBaHUE.
MOCJIEI0BATEILHOC reoMeTpuydeckasi mporpeccus, Anrebpay.
Teil. MOHOTOHHBIE cymMma OECKOHEYHO YOBIBAOIIIEH Tpenaxep «O06nako
MOCHENOBATENBHOC reOMETPUYECKON MTPOTrPECCHH. 3HAHU.
TH. 3agaBaTh OCIIENOBATEIHLHOCTH
48. | Apudmerndeckas pa3IUYHBIMU CIOCOOaMHU.
U TeoMeTpuyecKas IMpumensaTs popmMyay CJI0KHBIX
MIPOTPECCHH. MPOIEHTOB /JIsl pelleHus 3314
49. | BeckoHeuHO 13 pealbHOM MPaKTUKH (C
y6],IBa}0H1a;[ HCITIOJIb30BAHUCM KaJ'II)Ky.]'ISITOpa).
reoMeTpHYecKast Hcnoab3oBarb CBONCTBA
HpPOrpeccHs. MOCIIEI0BATEILHOCTEH "
Cymma porpeccui s peleHns
OECKOHEYHO peabHBIX 3a7lad  MPUKIAJHOTO
y6],IBa}0]_uef/'I Xapakrepa.
reoMeTpUYECKO
MIPOTPECCHUH.
50. | ®opmyna CIOXKHBIX
MIPOLIEHTOB.
51. | Ucnonb3oBanue
MIPOrpeccuu AJs
pelieHus
pealIbHBIX 3a/1a4
MIPUKIIATHOTO
Xapakrepa
52. | IlpomexyTouHas
aTTecTalus:
KOHTPOJIbHAs
pabota mo uTOoram
roja.
IloBTOpEHUe, [IpuMeHATH OCHOBHBIC TOHSTHUS | DIEKTPOHHBIH
00001meHne, Kypca  amrebpel ¥ Hayan | 00pa3oBaTENbHbIN
cucTeMATH3ALUs MaTeMaTHYeCKOTo aHanmu3a [uisi | pecypc «Jlomairnue
3HAHUI pelieHuss 3ajad U3 peaubHOM | 3amanus.  CpenHee
53. | [loBTOpEHue: KU3HU W JIpyTUX IIKOJBHBIX | oOliee oOpa3oBaHue.
MHOJKECTBa, JUCLUTUIAH Anrebpay.
byHKIHH, Tpenaxep «Obnako
apupMeTHYECKH 3HAHUNY.
KOPEHb.
54. | TloBTOpeHue:
TPUTOHOMETPHUS,
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| 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 «Obnako
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 hopMme 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 nudposbie
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66.

[Ipeo6pazoBanu
€ BBIPAKCHU,
coJiepKaIux
Jorapupmbl

67.

Jlorapugmmueck
ast pyHKIH, e€
CBOMWCTBA U
rpadux

68.

Jlorapudmmueck
W€ YpaBHEHUS

69.

Jlorapudmmueck
Ve HEpPaBEHCTBa

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 «Jlomaninue
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 NPOU3BOAHYIO IS
80. Hpop[gBo THAas 2 HaX0XXJICHMUS HAaWITy4IIEero
CYMMBI " pelIeHHs B IPUKIAIHBIX, B TOM
MIpOU3BEACHUA YHuCJIC COIINMAJIBbHO-
GyHKIMY. 9KOHOMMUECKHUX, 3a/1a4ax.
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81.

[IpownsBoaHas
YaCcTHOTO

¢GyHKIMH.

82.

[IpownsBoaHas
CIIOKHOU

GbyHKITIN

83.

I'eomerpuuecku
W CMBICT
MPOU3BOJHOMN

84.

I'eomerpuuecku
W CMBICT
MPOU3BOJHOMN

85.

Dduznueckuit
CMBICIT
MPOU3BOJHOMN

86.

[IpumeHeHne
MPOU3BOJHOM K
HCCIEA0BAHUIO
byHKINNA Ha
MOHOTOHHOCTb.

87.

[IpumeHeHne
MPOU3BOJHON K
HCCIIEJOBAHHIO
Ha SKCTPEMYMBI.

88.

Haxoxnenue
HauOOJBIIEr0 M
HauMEHBIIIETO
3HAYCHUS

byHKIIN Ha
OTpEe3Ke.

89.

[Ipumenenue
MPOU3BOJHOM
TUIS
HaX0XJACHUS
HaWITYy4IlIero
pelieHus B
MIPUKIIATHBIX
3a/1avax, IS
oTpeeNeHus
CKOPOCTH
mpolecca,
3aJJaHHOTO
bopmynoit  mnu
rpauKom

90.

KoHnTtponpHas
paboTa mo Teme:
[IpounsBogHasi.
IIpumeHeHue
IIPOU3BOJHOM.

3HAKOMUTHCH
pa3BUTHUA
aHaimsa

c ucropuei
MaTEMATHYICCKOT'O
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Hurerpan u  ero
NPUMEHEeHHs

91. | IlepBooOpasHas

92. | llpaBuna
HAXO0KICHHS
MIepPBOOOPA3HBIX.
Tabnuna
MIePBOOOPA3HBIX.

93. | UuTerpaun,
reOMETPUIECKU
i u puznyeckuii
CMBICIT
WHTErpaja.

94. | Beruucienue
HEOTIPE/ICIICHHBI
X HHTETPAJIOB

95. | Brruucienue
OTIpEJICIIEHHBIX
WHTETPAIOB 10
dhopmyne
Hrrotona-
JlerOonuIa.

96. | Boruucnenue
Ioniaaei C
ITOMOIIBIO
HWHTETPAJIOB

OnepupoBaTh NOHATHSIMHU:
NepBOOOpa3Hast, UHTETPaJL.
HaxoanTs nepBooOpasHbie
3IIEMEHTAPHBIX QYHKIUI;
BBIYMCJIATH HHTETPAJI MO
¢opmyie Herorona — Jleitbuuna.

3HakoMHTBC € HCTOpHeil
pa3BUTHS MaTEMaTUYECKOTO
aHanu3a

ONEeKTPOHHBIN
00pa3zoBaTeNIbHBIN
pecypc «/lomariHue
3amanus.  Cpennee
obiiee oOpa3oBaHue.
Anrebpay.
Tpenaxep «O0nako
3HAHUI».
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97. | KonTposbHas
paboTa 1o Teme:
nepBooOpas3Has
Y MHTETpal

Cucrembl
YPABHEHHI.

12

98. Cucremsl
JIMHENHBIX
YpaBHECHUM.

99. | Pemenne
MIPUKIIATHBIX
3aja4d ¢
MIOMOIIILIO
CHCTEMBI
JIMHEHMHBIX
YPaBHEHUM.

100. | Cucrems! u
COBOKYITHOCTH
ICIBIX,
paloOHaTbHBIX
)
HppalMOHAIBH
BIXypaBHEHUI
Y HEPABEHCTB.

101. | Cucremsl u
COBOKYITHOCTHU
MOKa3aTeIbHbI
X)
norapudmmaec
KHX
YpaBHEHUH U
HEPaBEHCTB.

102. | Ucnoap3oBanu
e rpaduxoB
byHKUIMA 1151
perieHus
YPaBHEHUH U
CHCTEM.

103. | Ilpumenenue
YpaBHEHUH,
CUCTEM u
HEPaBEHCTB K
peleHuo
MaTeMaTH4eCK
UX 3a7ad u
3a/1aq u3
Pa3IUYHBIX
oOnacreit
HayKH u
peanbHOM
KU3ZHU

OnepupoBaThb NOHATUSIMU:
CUCTEMa JIMHEHHBIX YPABHECHUHN U
€€ pelIeHHuE.

Hcnoab3oBath cucreMy
JIMHEWHBIX YPABHEHUM ISt
pelIeHNs IPAaKTUYECKUX 3a/1au.
Haxoauth pemenus
MPOCTEUIIINX CUCTEM U
COBOKYITHOCTEM pallMOHAIbHBIX
YpaBHEHUH U HEPABEHCTB.
Hcnoab3oBarh rpapuku
GYHKIUN TS penieHus
YpaBHEHUM.

MogaeanpoBarth peaynbHbIe
CUTyallud Ha s3bIKe anreOpsl,
COCTaBJIATh BBIpaKEHUS,
yYpaBHEHUS, HEpaBEeHCTBa u
CHUCTEMBl IO YCIIOBHIO 3aJ1a4H,
HCCJIe10BATH NOCTPOEHHbIE
MOJEJM  C  HCIOJb30BaHUEM
amnmapara ajreopbl

ONEeKTPOHHBIN
00pa3zoBaTeNbHBIN
pecypc «/lomarmiHue
3amanus.  Cpennee
obmee oOpa3oBaHue.
Anrebpay.
Tpenaxep
3HaHUNY.

«0O0mako

HarypajbHble "

OnepupoBaThb NOHATHSIMU:

ONEKTPOHHBIN
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meJabie YucJjia

HaTypaJbHOC YUCJIO, LICIIOC YHCJIO.

00pa3zoBaTeNIbHBIN

104. | HarypanbHbie 2 Hcnoab3oBarb IIpU3HAKK | pecypc «/lomamHue
U LeNIbIe Yncia JEIMMOCTH LEBIX gucen, | 3aganus.  CpenHee
B 3a/1a4ax u3 pa3joKeHue uuciaa Ha MpocTele | oliiee oOpa3oBaHUE.
peasibHOMI MHOKWUTENHN JUIsl pellieHus 3a1ad. | Asuredpay.
KU3HU. Tpenaxep «O0nako
105. | [Ipocteie u 1 3HAHUI».
COCTaBHbIE
qucla.
106. | IIpu3Haku 2
JETMMOCTH
LEJIbIX YHCell
107. | KonTposnbHas 1
pabota 1o
TEME: CUCTEMBI
YPaBHEHUH,
HaTypaJIbHbIE
u Lenble
quca.
IToBTOpEHME, 18 Pemiate npukiIagHbie 321244 U3 | DJIEKTPOHHBIN
00001meHue, pa3IUYHBIX 00JIacTel HAYKU U 00pa3zoBaTebHBIN
cUCTeMaTH3alUsA peabHOM KU3HU C TOMOIIBIO pecypc «JlomaniHue
3HAHMH OCHOBHBIX ITOHATUH Kypca 3amanus.  Cpennee
anreOpsl U Hava obmee oOpa3oBaHue.
MaTEMaTHYECKOT0 aHaAJIN3A. AnreGpay.
Bpi0upatb onTUMalibHBIE Tpenaxep «O06nako
CHOCOOBI BEIYUCIIEHUI. 3HAHHUW».

HUcnonb3oBarh 151 pelieHHs
3aJa4 ypaBHEHUS, HEPAaBEHCTBA U
CHUCTEMbl ypaBHEHHUM, CBOHCTBa

byHKIIMN 1 rpaduKOB
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Monyns «I'eomeTpusi»

Ne Paznen / rnaBa Kou-Bo OcHoBHbIE BUbI ONEeKTPOHHBIE
/ Tema 4acoB JeATEIbHOCTH (uncposrie)
y4eOHOTO oOyJaronuxcs 00pa3oBaTeIIbHBIC
npeaMeTa pecypcol
10 kaacce (68 yaco)
Beenenne B 10 AxTyanu3upoBaTh PaKTbl U | DICKTPOHHBIH
cTepeoMeTpPUI0 METO/IbI TNIAHUMETPHH, 00pa3oBaTeIbHBIN
1. | OcHOBHBIE TIOHSTHS 1 pEeleBaHTHBIE TEME. pecypc « JomariHue
CTEpEOMETPHUH: [lonyuate npencraBinenust o | 3aganus.  CpenHee
TOYKa, npsimMas, IPOCTPAHCTBEHHBIX (DUTYpAX, obmee oOpa3oBaHue.
IJIOCKOCT, pa3bupath npocreiiune ['eomerpus»
IIPOCTPAHCTBO. IpaBuJia N300paKEeHUs STUX
2. | IlpaBuna 1 dburyp.
n300paxeHus Ha N3o00paxats npsamyro 1
PHUCYHKaX: IUIOCKOCTh Ha PUCYHKE.
n300pakeHUs Pacnio3naBats
IUIOCKOCTEH, MHOTOTPAaHHHUKH, TUPAMULLY,
napajuieNbHbIX KyO, Ha3bIBaTh UX AJIEMEHTHI.
PSMBIX(OTPE3KOB), Jlenate pucyHOK Ky0a,
CepeMHbI OTPE3KA. MTAPaMUJIbI, HAXOIUTh ONTHOKH
3. | Ionsus: 1 B HEBEPHBIX H300PAKEHUSX.
HepeCEKAOINECS 3HAKOMHTBHCS C CEUCHUSIMHU, C
IJI0CKOCTH, METOJIOM CJIE/I0B; UCII0JIb30BATh
HepeCEKAIOIINECS JUIS IOCTPOEHUSI CEYEHUS] METO
npsiMasi M TIOCKOCTb. CJIEJIOB, KPAaTKO 3alKChIBATh
4. | 3HaKOMCTBO C 1 [Iaru NOCTPOEHHUS CEUCHUS.
MHOTOIPaHHUKAMH, Pacno3naBath Buj ceyeHus U
n300pakeHne OTHOILIEHUH, B KOTOPBIX
MHOTOIPaHHUKOB Ha CeYeHHE JIeTUT pedpa Kyoa,
PHCYHKaX, Ha HAXOJMTH IJIOUIA/Ib CEUCHHUS.
HPOEKIMOHHBIX Hcnonb3oBathk noiodue npu
YyepreKax. pELIeHNH 3a]]a4 Ha IOCTPOCHUE
5. | HauanpHble cBegeHus 1 CEYCHUH.
0 Kybe M Tmpamuse, 3HAaKOMUTBLCS C
Uux paSBépTKI/I u AKCUOMATHU4YCCKUM
MOJIEIH. MOCTPOCHUEM CTEPEOMETPUH, C
6. | Ceuenus 1 aKCHOMaMU CTEPEOMETPHUH U
MHOTOTPaHHHKOB. CIIEJICTBUSIMU U3 HUX.
7. | TTousrtue 06 2 Nnmroctpupoathb aAKCHOMBI
AKCHOMAaTHYE€CKOM puCyHKaMH H IIpHMCpaMH M3
IOCTPOCHUH OKpYyXaromiei 00CTaHOBKU
CTepeOMEeTpUH:
aAKCHOMBI
CTEPEOMETPUHU.
8. | HexoTopsie 2
CIIEJICTBUS u3
aKCHOM.
IIpsiMble U MI0CKOCTH B 12 AxTyanu3upoBaTh GaKThl U | DIEKTPOHHBIN
NPOCTPAHCTBeE. METO/IbI MJITAHUMETPUH, 00pa3oBaTeNbHbIN
IlapajienbHOCTH peNeBaHTHBIE TeMe, TPOBOAUTE | pecypc « JlomamiHue

49




NPAMBIX U IJIOCKOCTEH

9.

[TapannenbHbie
IIpSIMBIE B
MPOCTPAHCTBE

10.

[TapannensHOCTH
TpeX NPSIMBIX

11.

[TapannensHOCTH
psAIMOM U
IJI0CKOCTH

12.

CkpemuBaronu
ecs IIpsIMBIE

13.

Vbt c
COHAIpaBJICHHBIMU
CTOPOHAMHU

14.

Yron MEXTY
MPSMBIMH B
MPOCTPAHCTBE

15.

[TapannensHbIe
IJIOCKOCTH

16.

CsoiicTBa
MapaieaIbHbIX
IJIOCKOCTEN

17.

Tetpasap. Ky6.
[Tapannenenunen

18.

3agauu Ha
MMOCTPOCHHE
CeueHnu

19.

KonTposbHas
pabota 1O TeMme:
[TapannensHOCTH
MPSIMBIX u
IJIOCKOCTEH

AQHAJIOTHH.

[IepeunciisiTe BO3MOXKHBIE
CIOCOOBI PACIIONIOKEHHS ABYX
MPSIMBIX B IPOCTPAHCTBE,
WJUTIOCTPUPOBATH UX Ha
npuMepax.

JaBatb onpenenexue
CKPEIIUBAIOIINXCS MPSMBIX,
(bopMyTUpOBaTh MPU3HAK
CKPEIIUBAIOIINXCS MPSMBIX U
MPUMEHSATD €r0 MPHU PEIICHUH
3a/1a4.

Pacno3naBats npusmy,
HA3bIBaTh €€ DIIEMEHTHI.

CtpouTh ce4eHUs TPU3MBI Ha
TOTOBBIX YEPTEKAX.

[IepeuncnsiTh BO3MOXKHBIE
crocoObl B3aUMHOTO
PacCIONOKEHNS IPAMOU U
IJIOCKOCTHU B IIPOCTPAHCTBE,
MMPUBOUTH COOTBETCTBYIOIINE
MIPUMEPBI U3 PEATLHOM KU3HU.

[aBaTh onpenieneHue
NapajuleIbHOCTH MPSIMOUN 1
IIJIOCKOCTH.

DopmyIupoBaTh MPU3HAK
MapajuleIbHOCTH MPSIMOUN 1
IJIOCKOCTH, YTBEPKJICHHUE O
MPSMON MEepeCceUeHUs IBYyX
IJIOCKOCTEM, MPOXOIAIINX
yepe3 napajijieibHble MpsIMbIE.

Pewmate npakruueckue
3a/1a4¥ Ha [MOCTPOECHUE CEUEHUN
MHOTOI'PAaHHHKA.

OOBACHATD cTydan
B3aUMHOTI'O PaCIOJIOKEHUS
IIJIOCKOCTEM.

JaBatb onpeneneHue
napajuieabHbIX IJI0CKOCTEH;
MPUBOJAUTH IPUMEPHI U3
peaNbHOM KU3HU U
OKpYyXaroliei 00CTaHOBKH,
WJUTIOCTPUPYIOIINE
napajyieIbHOCTh TIOCKOCTEN.

Hcnonp30BaTh NpU3HAK
napajyieIbHOCTH JIBYX
IUIOCKOCTEH, CBOMCTBA
napajuieIbHbIX MJIOCKOCTEHN Npu
pelIeHnu 3a/1a4 Ha IOCTPOEHUE.

OOBACHATD, YTO HA3bIBACTCA
napajjieIbHbIM
MPOEKTUPOBAHUEM U KaK

3amanus.  Cpennee
obiiee oOpa3oBaHue.
I'eomerpus»
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BBIIIOJIHAETCS IPOEKTUPOBAHUE
¢uryp Ha mIOCKOCTb.

N3o0paxats B
HapaJyIeIbHON MPOEKIINH
pa3Iu4HbIE TE€OMETPUUECKHE
Guryps.

MopenupoBath peanbHbIe
CUTYalluH Ha SI3bIKE T€OMETPUH,
UCCJIEIOBATh IOCTPOCHHbBIE
MOJIETH C UCIIOJIb30BAHUEM
F€OMETPUYECKUX TTOHATHM.
Hcnone3oBare INpu  peLICHUH
3a7a4 Ha MOCTPOCHHUE CEYEHUU

MIOHATHE NapajlIeIbHOCTH,
[IpU3HAKU 51 CBOICTBA
napauIeIbHbIX MPSIMBIX
HAIUIOCKOCTH

epn
npsiMm

eHI[I/leJISlpHOCTb
bIX U IJIOCKOCTEH

12

20.

[IepnenaukynsspHbI
e psIMbIE B
MIPOCTPAHCTBE

21.

[TapannensHbIe
MpsIMBIE,
MEePIEeHIUKYISPHBI
€ K INIOCKOCTH

22.

[Tpusznax
MIEePIEeHIUKYIIIPHOC
TH  OpsMONM W
TJIOCKOCTH

23.

Teopema 0
MPpSAMOi,
MEePIEeHIUKYISIPHO
1 K IJIOCKOCTH

24,

Paccrosnue oT
TOYKHA bi (o)
IUIOCKOCTH

25.

Paccrosinne oT
MPSIMOU bi (o)
IJIOCKOCTH

AxTyanu3upoBaTh (HakThl U
METO/IbI MNIAHUMETPUH,
peleBaHTHbBIE TEME, TPOBOAUTD
AHAJIOTHUN.

OOBACHATD, KaKOU yroJ
Ha3bIBAETCS YIIIOM MEXTY
IIEPECEKAIOIUMHUCS ITPSIMBIMH,
CKPEIIHBAOIIUMHUCS TPSIMBIMU
B IIPOCTPAHCTBE.

JlaBaTh onipeienieHue
NEPIECHIUKYIIAPHBIX NPSAMBIX U
NPSAMOM, MEPHEHAUKYIISIPHON K
IUIOCKOCTH.

Haxoautb yriel Mexay
CKPEILHBAIOIIUMHUCS IPSIMBIMU
B KyOe ¥ mupamue.

[TpuBOIMTH IPUMEPBI U3
peabHOM )XKU3HU U
OKpy>Karoleil 00CTaHOBKH,
WUTIOCTPUPYIOILIKE
NEPIEHIUKYIAPHOCTD MIPSIMBIX
B IIPOCTPAHCTBE U
NEPIEHIUKYIAPHOCTD MPSMON K
IUIOCKOCTH.

DopMynMpoBaTh MPU3HAK
NEPIEHIUKYIIAP-HOCTU IPSIMON
Y TUIOCKOCTH, IPUMEHSATH €r0 Ha
IpaKkTUKe: OOBICHSITH
HepHEeHIUKYISIPHOCTD pedpa
Ky0a M TMaroHaiau ero rpaHu,
KOTOpas €ro He COAEPIKHUT,
HaXOAWTh UIMHY TUarOHalIu
Ky0a. BEIYHCIATH BBICOTY
IIPaBUIILHOM TPEYrOJIbHOMN U
IIPaBUJIILHOM YETBIPEXYTOJIb-

DJIEKTPOHHBIN
00pa3zoBaTebHBIN
pecypc « JomarrHue
3amanus.  Cpennee
obmee oOpa3zoBaHuUE.
I'eomerpus»
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HOMMUpamu/ 1o ajmuHaM peodep.

Pemate 3agaun Ha
BBIYUCIJICHUS], CBS3aHHBIE C
NEePHEHANKYISPHOCTHIO MPSIMOM
U TJIOCKOCTH, C
WCIIO0JIb30BAHUEM TIPU PEIICHUU
TUTAHUMETPUICCKUX (PaKTOB U
METOJIOB.

OOBACHATH, YTO HA3BIBAIOT
NEePHEHANKYIIPOM U
HAKJIOHHOM U3 TOYKH K
IJIOCKOCTH; IPOEKINEN
HaKJIOHHOM Ha MJIOCKOCTb.
OOBACHATH, UTO Ha3bIBACTCS
paccTOSTHUEM: OT TOUYKH JI0
MJIOCKOCTH; MEXKITY
napaieIbHBIMU TUIOCKOCTSMH;
MEXK]ly IPSIMOU U
MapajuIeIbHON €M TUIOCKOCTBIO;
MEXTy CKPEIABAOITUMHUCS
MIPSIMBIMH.

Haxomuts 3111 paccTosiHus B
MPOCTHIX Cllydasix B KyOe,
nupamuze, npusMe.

MoaenupoBaTh peajibHbIE
CUTYAILlH Ha SI3bIKE TE€OMETPHH,
HCCJIE0BAaTh IOCTPOCHHBIE
MOJEJIH C UCIIOJIb30BAHUEM
F€OMETPUYECKUX MOHATHM.
Hcnons30Bath IpU  peLICHUU
3a/1a4 Ha IMOCTPOCHUE CEYEHUU
teopemy Iludaropa, coiicTBa
IPSIMOYTOJIBHBIX
TPEYroJIbHUKOB.

Yribl Me:xX1y NpIMbIMU
U IJI0CKOCTSAMH

10

26.

Yron MEXIY
MPSIMOU u
ILIOCKOCTBIO

27.

JIByrpanHb1ii yrod,
JINHENHBIN YroJ

JIBYT'PAaHHOTO yria

28.

IIpusnaxk
MEPIEHIUKYIIIPHOC
TH IBYX
IIJIOCKOCTEMN

29.

Teopema o0 Tpex
NIEpIEH IUKYIIsIpax

30.

KoHnTtponbsHas

pabota mo Teme:
[eprieHAUKYNIIpHO
CTb NPSAMBIX |

AkryanusupoBath GakTbl U
METO/IbI IUTAHUMETPUH,
peJeBaHTHBIC TEME, IIPOBOIUTh
AHAJIOTHH.

JlaBaTh onpesieNicHUe yria
MEX]Ty TPSIMOM ¥ TIOCKOCTBIO,
(GopMyIHUpOBaTH TEOPEMY O
TpEX MEePIEeHANKYISIpax U
00paTHyo K Heil.

Haxoaute yrom mexmy
IPSIMOH M TUIOCKOCTBIO B
MHOTOTPaHHHKE, PACCTOSIHUE OT
TOYKH JI0 TIPSIMOH Ha
IUTOCKOCTH, HCOJIB3YS TEOPEMY
0 TpEX MepIeHANKYJIsIpax.
[MpoBoauTH Ha YepTEKE
NEePIEeHANKYISAP: U3 TOUYKU Ha
IPSMYIO; U3 TOYKHU Ha

DJIEKTPOHHBIN
00pa3oBaTeNbHbII
pecypc « Jlomanraue
3amanus.  Cpennee
obmee oOpa3oBaHue.
['eomeTpusi»
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IJIOCKOCTEN

IJIOCKOCT.

[laBaTp onpeneneHue
JBYTPAHHOTIO yriia ¥ €ro
aneMeHTOB. OOBSICHATH
PaBEHCTBO BCEX JINHEMHBIX
YIJI0B JIBYTPaHHOIO yrija.

Haxonute Ha yeprexe
JBYTpaHHbIN yroj npu pedpe
UPaMUIbl, IPU3MBI,
napasuieJenunesa.

[laBaTp onpeneneHue yria
MEXy TIJIOCKOCTSIMHU.

[aBaTp onpeneneHue u
dbopmynrpoBaTh MPU3HAK
B3aUMHO TEPIECHIUKYISTPHBIX
IIJIOCKOCTEM.

Haxomuthb yriel Mex Ty
TJIOCKOCTSIMU B KyOe 1
MUpaMuU/IE.

Hcnonp3oBarh npu pemieHnn
3a/1a4 OCHOBHBIE TEOPEMBI U
METO/IbI TNTAHUMETPHH.

MoenupoBarh peaibHbIe
CUTYAILlH Ha SI3bIKE TE€OMETPHH,
HCCJIE0BAaTh IOCTPOCHHBIE
MOJEJIH C UCIIOJIB30BAHUEM
F€OMETPUYECKUX MTOHATHMN.
Hcnonb3oBarh MOpU  pEIICHUU
3a/la4 Ha IMOCTPOCHHE CEUEHUU
COOTHOULIEHUS B
IPSIMOYT'OJIBHOM TPEYrOJIbHUKE.

MHOTOrpaHHUKH 10

31. | Ilonsatue 1
MHOTOTpaHHUKA

32. | IIpuzma 2

33. [Mupamua. 2
IIpaBunbsHas
nMpamMuia

34. | Yceuennas 1
nMpamMuia

35. | Cummerpus 1
MIPOCTPAHCTBE

36. | [Tonstue 1
MIPaBUIIHLHOTO
MHOTOTpaHHUKA

37. | DnemMeHTHI 1
CUMMETPUHU
MIPaBUIIbHBIX
MHOTOTPaHHUKOB

38. | KonrponbHas 1

pabota mo Teme:

MHororpaHHuKu

AxTyanusupoBaTb (akThl U
METO/IbI IIJITaHUMETPUH,
pEJIeBaHTHBIE TEME, IIPOBOJUTH
AQHAJIOTHH.

JlaBaTh ornpenencHue
napajuleenunena,
pacro3HaBaTh €ro BUJbl U
U3y4aTb CBOMCTBA.

JlaBaTh ornpenencHue
IIMPAMM/IBI, PACTIO3HABATH BUbI
nupamu, GopMyIupoBaTh
cBoiicTBa p&bep, rpaHeil u
BBICOTHI IIPaBUJIBHOM
UPAMHUIBL.

Haxoauts mionaas noaHoM
1 OOKOBOM MOBEPXHOCTH
UPAMMIBL.

JlaBatb omnpenenexue
YCEUEHHOU NMUPAMHUIBI,
Ha3bIBaTh €€ JIIEMEHTHI.

DopMyIMpOBaTH TEOPEMY O

DJIEKTPOHHBIN
00pa3oBaTeNbHbII
pecypc « JlomarmiHue
3aJaHusl. Cpenuee
obmee oOpa3oBaHue.
['eomeTpusi»
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Iomaa 60KOBOM
IIOBEPXHOCTHU IIPaBUIILHOMN
YCE4EHHOM NMUPAMUJIBI.

Pemate 3agaun Ha
BBIUHCJICHUE, CBA3aHHBIE C
NUpPaMUJIaMU, a TAaKXKe 3a7a4u
Ha MOCTPOEHHUE CEUECHU.

[aBaTp onipeneneHue
IPU3MBI, PACIIO3HABATH BU/IbI
pY3M, U300paxartb MPU3MBI Ha
YyepTexe.

Haxomute miomans mojiHoi
W1 OOKOBOM TIOBEPXHOCTHU
MIPU3MBL.

H3ydars cooTHOIIEHUS
Ditnepa ans uucna pédep,
rpaHei ¥ BEPIINH
MHOTOT'paHHUKA.

N3y4aTh BUIBI IPABMIIHBHBIX
MHOTOTPaHHUKOB, UX Ha3BaHUS
U KOJIMYECTBO TPaHEN.

N3y4yaTh CUMMETPHIO
MHOTOT'PaHHUKOB.

OOBACHATD, KaKHE TOUKH
Ha3bIBAIOTCS CHMMETPUYHBIMHU
OTHOCHUTEIIHO JAHHOW TOYKH,
IPSIMOM WM MJIOCKOCTH, YTO
Ha3bIBAIOT LEHTPOM, OCBIO WU
IJIOCKOCTBIO CUMMETPUH
burypsi.

[IpuBOaAUTH IPUMEPHI
CUMMETPUYHBIX QUTYp B
apXUTEKTYpE, TEXHUKE,

pupo/ie.

MopenupoBaTh peasibHbIe
CUTYaIluu Ha S3bIKE TEOMETPHH,
UCCIIeIOBATh MOCTPOCHHBIE
MOJETN C  HCIIOJIb30BaHUEM
F€OMETPHUYECKUX MOHSTHIA,
UCII0JIb30BATh noxobue
MHOTOTPaHHHUKOB.

O0BémbI

MHOTOIPAHHHKOB

39. | [Honstue 00
o0BEMe.

40. O0BEM TUpaMHJIBI

41. | O6séM TeTparipa

42. | O6vém  kyba m
napajuiesienumne a.

43. | O0béM mpU3MBI

AxTyanu3upoBaTh (GakThl U
METO/IbI TNIAHUMETPHH,
pEIlICBaHTHBIC TEME.

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

N3yuaTh, BBIBOJAUTH POPMYJIBI
00BEMA MTPSIMOYTOJTBHOTO

ONEKTPOHHBIN
00pa3oBaTeNbHbII
pecypc « JloMaliHue
3aJaHus. Cpennee
obmiee oOpazoBaHHUE.
I'eomerpus»
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napajuiesienunesa, NpusMsl U
UPAMHUIBL.

Borancnare 00bEM IpU3MBL U
IUPAMUJIBI [I0 UX DJIEMEHTaM.

[TpumensaTh 00BEM IS
peuIeHust CTepeOMETPUYECKHUX
3a/1a4 ¥ U1 HAXOXKICHUS
F€OMETPUYECKUX BEIIUYHUH.
MopenupoBatb peanbHbIe
CUTYalluu Ha SI3bIKE F€OMETPHH,
UCCIIE0BATh IIOCTPOEHHBIE
MOJEIU €  HCIOJIb30BAHUEM
F€OMETPUYECKUX TOHATHN

IToBTOpEHUE: ceyeHus, 6 CtpouTth ceueHue DNIeKTPOHHBIN
PACCTOSTHHUSA M YIJIbI MHOTOTpaHHHKA METOJIOM 00pa3oBaTeIbHBIN
44. | [locTpoeHue 2 CIE0B. pecypc « JomarmiHue
CeUeHUN B JaBatb ompenenenne samanus.  CpenHee
MHOTOTpaHHUKE. paccTosiHusS MeXIy purypamu. | obmiee oOpa3oBaHUE.
45. | Boiuucnenue 2 Haxonuts paccrosinne mexnay | ['eomerpus»
pacCTOSTHHIA: napajuIeTbHBIMH TUIOCKOCTSIMH,
MEXTY TIBYMSI MEX]Ty TUTOCKOCTBIO U
TOYKaMH, OT TOYKH MapaJJIEIbHON €1 MPSIMOH,
0  TPSIMOH, OT MEX]Ty CKPEUTHBAOIIIUMUCS
TOYKH i PSIMBIMHU.
IIJIOCKOCTH; MEXKIY CrpouTh TMHEWHBIN YTOJI
CKpEILMBAIOIIUMHUC JBYTPAHHOTO yIJIa Ha YePTEKe
s IPSIMBIMU. MHOTOTpaHHHUKA ¥ HAXOJIUTh €ro
46. | Beruucinenne 2 BCJIMYMHY.
YIJIOB: MEXITY Haxomuts YIJIB MEXIy
CKPEIIUBAIOIIUMHKC IUIOCKOCTSIMU B
A IPAMBIMU, MEXK LY MHOTOTpaHHHKaX
MpAMOM u
IJI0CKOCTBIO,
JIBYTPaHHBIX YTJIOB,
yTJIOB MEeXIy
TJIOCKOCTSIMU
11 knacc (34 yaca)
Tesa BpameHnust 12 AxTyanu3upoBaTh GaKThl U | DIEKTPOHHBIN
47. | Ilonsarue 1 METO/Ibl JITAHUMETPUH, 00pa3oBaTeNbHbII
UWIHH]IPA. pelieBaHTHBIE TeMe, MPOBOJUTE | pecypc « JlomamrHue
CeueHus IIMHIPA AQHAJIOTHH. 3amanus.  Cpennee
48. | Ilmomans 1 JaBath onpenenenus cgeprl | obiiee oOpasoBaHHUE.
MMOBEPXHOCTHU U 11apa, UX IeHTpa, paanyca, ['eomerpusi»
HWIHH]IpA maMetpa. Onpenensrts chepy
49. | Ilonstue KoHyca. 1 KaK (pUrypy BpallleHUs]
Ceuennsi KOHyca OKPY>KHOCTH.
50. ITnomans 1 HccnenoBaTh B3aMHOE
MOBEPXHOCTH pacnonoxxenue chepbl 1
KOHycCa IIOCKOCTH, ABYX cdep,
51. | YcedeHHBII KOHYC 1 HWJIIOCTPUPOBATH 3TO Ha
52. | Cdepa wu miap. 1 ICPTEIKAX U PUCYHKAX.

55




Ceuenus mapa.

53.

KacarenpHas
TJIOCKOCTH K cepe

54.

[Tnomans chepsr

55.

KoMOunamus Tten
BpAaIICHUS u
MHOTOTPaHHUKOB.

56.

MHororpaHHuk,
OIMCAHHBIN OKOJIO
cdepsr; chepa,
BIHCaHHAs B
MHOTOTPaHHUK WJIN
B T€JIO BpalllEHHUS.

S7.

KontponbHas
pabota 1O TeMme:
TeJa BpalleHUs

DopmMynupoBaTh
OIpENEIIEHUE KacaTeIbHOU
IUIOCKOCTH K cpepe, CBOMCTBO U
IIPU3HAK KacaTeIbHON
MJIOCKOCTH.

3HaAKOMUTHCS C
re0Ie3NYECKUMH JIMHUSAMH Ha
cepe.

OOBACHATH, YTO HA3BIBAIOT
IUJIUHIPOM, HA3bIBATh €TI0
3JIEMEHTHI.

N3yuaTh, 0OBSICHATH, Kak
MOJTYYHUTh IIWIHHAP MyTEM
BpaIeHUs IPSIMOYTOJIbHUKA.

BrIBOIMTE, HCITONIB30BATH
(bopMyIIBI JIJIs1 BEIYUCIICHUS
TJI01A I OOKOBOM
TMOBEPXHOCTH IUIIUHPA.

N3yuarh, pacno3HaBaTh
pPa3BEPTKY HIJIMH]IPA.

N300paxaTh MWIMHIIP U €TO
CEYCHUS TIIIOCKOCTBIO,
MPOXOSIIEN YEPE3 €T0 OCh,
napasuleIbHON WUITn
MEePIECHINKYIISIPHOM OCH.

Haxoauts miomaam 3Tux
CEYECHU.

MoaenupoBaTh peajibHbIE
CUTYaIluU Ha sI3bIKE T€OMETPUH,
UCCJIEIOBATh MOCTPOCHHbBIE
MOJIETIH C UCIIOJIb30BAHUEM
F€OMETPUYECKHUX MOHSITUH.

OOBACHATD, KAKOE TEJIO
Ha3bIBAIOT KPYTrOBBIM KOHYCOM,
Ha3bIBaTh €T0 JIEMEHTHI.

N3y4dath, 00BACHATH, KaK
MOJIYYUTh KOHYC ITyTEM
BpallleHUs TPSIMOYTOJIbHOTO
TPEeYroJbHUKA.

N3006paxkaTh KOHYC U €T0
CEYEHUS IJI0CKOCTHIO,
MPOXOJSAIIEH uepe3 oChb, U
MJIOCKOCTBIO,
NEePHEHANKYIIPHON K OCH.

N3yyats, pacrno3HaBaTh
pa3BEPTKY KOHYCA.

BriBoUTH, HCTIONB30BATH
(bOpMyIBI TSI BBIYUCIICHUS
Iomaau 60KOBOM
MOBEPXHOCTU KOHYCA.

Haxoauts nnomanu
CEUYEHMH, TPOXOIAIIUX Yepe3
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BEPIIMHY KOHYCa WU
NEPIEHIUKYIISPHBIX €T0 OCH.

OOBACHATH, KAKOC TEIIO
Ha3bIBACTCS YCEYEHHBIM
KOHYCOM.

N3yuaTh, 0OBICHATH, Kak
€ro NOJyYUTh MYTEM BpallleHUs
IIPSIMOYT'OJIBHOW Tparenuy.

BbiBOMTH, TIPUMEHATH
dbopMyITy JUTSI BBIYUCIICHUS
ionaau 60KoBoi
[IOBEPXHOCTH YCEYEHHOTO
KOHYycA.

AxTyanu3upoBath (HakThl U
METO/1bl IJITAHUMETPHH,
peleBaHTHbIE TEME, IPOBOINUTH
AHAJIOTHUN.

Pemrats crepeomerpuueckue
3a/1a4¥, CBSI3aHHBIE C TEJIAMH
BpallleHUs, TOCTPOECHUEM
CEYEeHMH TeJl BpalleHus, C
KOMOUMHAIMSAMU TeJ BPALCHUS
Y MHOTOTPaHHHUKOB Ha
HaXO0XJICHUE T€OMETPUYECCKUX
BEJIMYHH.

Hcnonb30Bath Npu pelieHun
CTEPEOMETPUYECKUX 33124
IUTAaHUMETPUYECKUE (PAKTHI U
METO/IbI 3314 HA BBIYMCICHUE
U J10Ka3aTeNIbCTBO.

MonenupoBaTh peanbHbIe
CUTYallu! Ha SI3bIKE T€OMETPUH,
HCCIIE0BATh IOCTPOCHHBIE
MOJIEJIH C UCIIOJIB30BAHUEM
TF€OMETPUYECKUX MOHATUI

O0né

MbI Te€Jl

58.

I[Tousartue oOBema.
OCHOBHBIE
CBOIicTBAa 0OBEMOB

TCII.

60.

O0BéM  TIMIMHApA.
O06béM KOHyca

61.

O6véM mapa u
cdepsl.

62.

ITogo6HbIe TeEna B
MIPOCTPaAHCTBE.
CooTHOIICHUS
MEXAY TIOMIAASIMH
IIOBEPXHOCTEM,
00BEMaMH
MOJOOHBIX TE.

63.

KoHTtponbpHas

AxTyanu3upoBath (HakThbl U
METO/Ibl JITAHUMETPUH,
pelieBaHTHBIE TeMe, POBOIUTh
AQHAJIOTHH.

BobiBO T, HCTIONB30BATH
dbopMyIel 00bEMOB: TTPU3MBIL,
UIMH]IPA, TUPAMHUJIBI, KOHYCA;
yCe4EHHOM MUpaMuIbl U
YCEeYEHHOTO KOHYCA.

Pemate cTrepeomeTpudeckue
3aJjauu, CBSI3aHHBIE C
BbIUUCIIEHUEM 00BEMOB.

DopMynupoBaTh
OTIpe/ieNIeHue IIapOBOTr0O
CerMeHTa, I1apoBOTo CJIO0S,
IIAPOBOTO CEKTOPA.

[IpumensaTh GopMymbl IS

DNeKTPOHHBIN
00pa3oBaTeNbHbII
pecypc « Jlomanraue
3amanus.  Cpennee
obmee oOpa3oBaHue.
I'eomeTpusi»
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pabora:  0O0BEMBI

TCII

HaXOXJECHUs 00BEMOB
IIapOBOTO CErMEHTA, I1apOBOTrO
CEKTOpA.

Pewats crepeomerpuueckue
3aJa4ud, CBSI3aHHbIE C 00BEMOM
Iapa v IIomaabio cepsl.
MopenupoBatb peanbHbIe
CUTYalluu Ha SI3bIKE F€OMETPHH,
UCCIIEI0BATh HOCTPOEHHBIE
MOJEINM €  MCIIOJIb30BAaHUEM
F€OMETPUYECKUX TTOHATHM.

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

Pemrats crepeomerpuueckue

3a/1a4M, CBSI3aHHbBIE C
COOTHOIIIEHHEM 00BbEMOB U
MMOBEPXHOCTEN MOI0OHBIX TEI B
MIPOCTPAHCTBE.
MoenupoBathb peanbHbIe
CUTYalluu Ha S3bIKE F€OMETPHH,
HCCIIeI0BATh MIOCTPOEHHBIE
MOJEIN €  HCIOJIb30BAHUEM
T€OMETPUYECKHUX MOHATHH.

BeKkTOpBbI M KOOPAUHATHI
B IPOCTPAHCTBE

10

64.

Bexkrop Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE.

65.

Cnoxenne u
BBIUMTAHUE
BEKTOPOB.
VYMHOXEeHNE
BEKTOPA Ha YUCJIO

66.

Kommnanapueie
BekTOpHhL. [IpaBuio
napajuiesienuneia

67.

Paznoxenue
BEKTOpa MO TpeM
HEKOMILIAHAPHBIM
BEKTOpaM

68.

[IpssMoyronpHas
cucremMa
KOOpJIMHAT B
IIPOCTPAHCTBE.
Koopaunatst
BEKTOpa

69.

IIpocreitmue
3a1a4u B
KOOpAMHATaXx.

70.

Yron MEXTY

AxTyanu3upoBath (HakThl U
METO/Ibl IJIAHUMETPHH,
peleBaHTHbIE TEME, IPOBOAUTH
AQHAJIOTHH.

OnepupoBaTh MOHATHEM
BEKTOP B MPOCTPAHCTBE.

DopMyIUPOBATH MTPABUIIO
napasuiesienumne1a mpu
CJIOKEHHH BEKTOPOB.

CkJazpIBaTh, BEIYUTATH
BEKTOPBI, YMHOKaTh BEKTOP Ha
YHCIIO.

N3yuatb ocHOBHBIE
CBOMCTBA 3TUX ONEpalnil.

JlaBaTh omnpenesneHue
PSIMOYTOJIbHON CUCTEMBI
KOOpJMHAT B IIPOCTPAHCTBE.

BbIpazute KoOpIUHATEI
BEKTOpaA uepe3 KOOPAUHATHI €r0
KOHIIOB.

Bb1BOIUTH, HCTIOIB30BATH
(bopMyIny JUTMHBI BEKTOPA U
paccTOSHUS MEXAY TOUKaMHU.

Bripaxats ckaisipHoe
IIPOU3BENIEHNE BEKTOPOB YEpE3
UX KOOPAMHATHI, BBIYUCIIATD
YroJI MEXAY IBYMsI BEKTOpamH,

DJIEeKTPOHHBIN
00pa3zoBaTeIbHBIN
pecypc « JomarmiHue
3aJaHusl. Cpenuee
obmee oOpa3oBaHue.
['eomerpusi»
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BEKTOpaMH

71.

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB

72.

Brruncnenue yrios
MEXAY NPSAMBIMU U
TUIOCKOCTSIMH

73.

Koopaunarho-
BEKTOPHBII METOJ
npu pelieHun
reOMETPUYECKUX
3a1a4

JIBYMSI IPSIMBIMU.

Haxomuts yros mexnay
IIPSIMOM U TUIOCKOCTBIO, YOI
MEX1y IBYMS IUIOCKOCTSIMU
AQHAIUTUYECKUMHU METOJaMHU.
BreiBoauTh, HCIOJIb30BaTh
dbopMyIy paccTOSTHUSL OT TOYKU
JI0 TUIOCKOCTH.
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IMoBTOpEHHUE,
00001IeHNe U
CHCTeMaTH3aluMs 3HAHUI

Pewars npocrenmme 3axauun
Ha HaXO0>KJICHUE JIUIMH U YIJIOB B
TeOMETPUIECKUX (HUTypax,

ONEKTPOHHBIN
00pa3zoBaTeNIbHbIN
pecypce « JlomamHue

74. | OcHOBHBIE 1 npuMeHsTh TeopeMy [Iudaropa, | 3amanus.  CpenHee
¢buryper,  ¢axTsl, TEOPEMBbI CHHYCOB U KOCUHYCOB. | o01iee oOpa3oBaHue.
TEOPEMBI Kypca Haxoauts miiomanpb ['eomerpusi»
TJITAHUMETPHUH. MHOTOYTOJIbHUKA, KPYyTa.

75. | 3amaumn 2 PacrnioznaBate 1o 100HbBIE
TUTAHUMETPU U u (GUTypHI, HAXOUTh OTHOIICHUS
METOBI 1204 JUTMH U TUTOIAJEH.
penieHus Hcnonp3oBare npu  pelICHUH

76. | OcHOBHBIE 2 CTEPEOMETPUIECKUX 3aJa4d
¢durypsl,  (dakThl, (bakThl ¥ METOAbI TUTAHUMETPUH
TEOPEMBI Kypca
CTEPEOMETPHHU.

77. 3agaun 2
CTCpEOMETPUU  H
METOJIbI ux
pereHus

Monynb «BepoSTHOCTh M CTATUCTHKA»
Ne Pasnen / rnaBa Koma-Bo OCHOBHBIE BUIBI DJIEKTPOHHBIE
/ Tema 4acoB NESTETHHOCTH (mudpoBsIe)
y4aeOHOTO 00ydJaronuxcs 00pazoBaTebHBIC
npenMera pecypchl
10 knacc (34 yaca)

IIpencraBiieHne JaHHBIX 4 H3BaekaTh nHpoOpManMIO U3 | DIEKTPOHHBII

U onucaTeJbHast TaOJIUI U AUArpaMM, 00pa3zoBaTeIIbHBIN

CTATHCTHKA HCIO0JIB30BATH Ta0JIUILIBI U pecypc «Jlomaminue

1. [IpencraBnenue 1 JIAarpaMMbl J1JIs 3aJaHusl. Cpenuee
JTAHHBIX c [IPE/ICTABIICHUS obmee oOpa3oBaHue.
MOMOIIBI0  TaOIHIL CTaTUCTUYECKUX JaHHBIX. Anrebpay.

U TUarpaMmm. HaxoauTs onucarenbHbie Tpenaxep «O06nako

2. Cpennee 1 XapaKTePUCTUKH JTaHHBIX. 3HAHUI».
apudmeruyeckoe, BbiiBUraTh, KPHUTHKOBATH
MeJfaHa, THIIOTE3bI 0 XapakTepe

3. Haubonpiee u 1 ClIy4yailHO HM3MEHYUMBOCTH U
HauMeEHbIIIee omnpenensomux e€ hakropax
3HAYEHUSs, pa3Max.

4. Hucnepcus, 1
CTaHJIapTHOE
OTKJIOHEHHE

YHCJIOBBIX Ha60pOB
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Cay4yaiiHble ONBITBI H

ciayvyaiiHble  cOObITHS,
ONBITHI c
PAaBHOBO3MOKHBIMH
3JIeMEeHTAPHbIMH
HCX0aMM

S. Crnyuvaiinble
OKCTIEPUMEHTHI
(OTIBITHI) u
CIy4aliHbIE
COOBITHSL.
DnemMeHTapHbIe
coOBITHS (MCXOJIBI).

6. BepositHOCTB
CIy4aliHOTO
CcOOBITHSL.
BepostHocTH
COOBITUH B ONBITaX
c
PaBHOBO3MOKHBIM
U DIIEMEHTapHBIMHU
COOBITHSIMH.

BroiaeasiT Ha MpuMepax
CITydaliHbIe COOBITHS B
OIIMCAaHHOM CIIy4aiiHOM
OTIBITE.

®opMyIHpPOBATH YCIOBUS
IIPOBECHMS CIIy4alHOTO
OTIbITA.

HaxoauTs BeposTHOCTH
COOBITHI B OTIBITAX C
PaBHOBO3MOKHBIMU
UCXOJaMH.

MonpenupoBaTb  ONBITHL €
PaBHOBO3MOKHBIMHU
JJIEMEHTAapHBIMU HCXOJIaMU B
X0/J1e TIPAaKTUYECKOU pabOThI

Onepauuu Hajg
COOBLITHSIMH, CJI0KEHHE
BEPOSATHOCTEM

7. Omneparuun HaJl
COOBITHSIMM:
repeceyucHue,
o0beMHEHNE
COOBITHIA,
MIPOTHUBOIIOJIOKHBIC
COOBITHSL.

8. JluarpamMmel
Oiinepa. dopmyna
CJIOKEHUS
BEPOSATHOCTEN

Hcnoab30BaTh quarpaMMbl
Dilnepa v CIOBECHOE
ONMCaHNE COOBITUHN IS
bOpPMYITUPOBKU U
n300pakeHHs OOBEMHEHUS U
nepecedeHus COOBITHIA.
Pemartn 3a1a4u C
UCIIOJIb30BaHUEM  (hOPMYIIBI
CJIO’KEHHUSI BEPOSTHOCTEN

DJIEeKTPOHHBIN
00pa3zoBaTeIbHBIN
pecypc «JlomarmiHue
3aJaHusl. Cpenuee
obmee oOpa3oBaHue.
Anrebpay.
Tpenaxep «O06nako
3HAHUN».

YcioBHAS BEPOSITHOCTD,
AepeBo CJAYYAHHOro
onbITa, (hopMyJia
MOJIHOM BEPOSAITHOCTH U
HEe3aBHCHUMOCTh
coOBITHH

9. VYcnoBHas
BEPOSITHOCTb.
YMHOXKEHUE
BEPOSATHOCTEM.
epeso
CIIy4aitHOTO
JKCIIEPUMEHTA.

10. | ®opmyna moJyiHOM

PemaTp 3amaum Ha
HaX0X/ICHHE BEPOATHOCTEH
COOBITHH, B TOM YHCIIE
YCIIOBHBIX C TIOMOIIBIO JIepeBa
CJIy4aifHOTO OIIBITA.
OnpenensiTb HE3aBUCUMOCTb
coObITUHl MO ¢opmylne U MO
OpraHu3aluu CITy4aifHOTO
OTIbITA

DNeKTPOHHBIN
00pa3oBaTeNbHbII
pecypc  «Jlomanraue
3amanus.  Cpennee
obmiee oOpazoBaHHUE.
Anrebpay.
Tpenaxep «Ob6mako
3HAHUWY.
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BEPOSITHOCTH.
11. | He3aBucumsie
COOBITHS
DJIeMeHTBbI Hcnosb30BaTh IpaBuio ONEeKTPOHHBIN
KOMOMHATOPUKH YMHOKEHUS 11 00pa3zoBaTeNbHBIN
12. | KombunaropHoe NEPEYUCIICHUS COOBITHI B pecypc «JlomamiHue
IIPaBUIIO CIIy4aifHOM OTIBITE. 3aganus.  Cpennee
YMHOKCHHUSI. IMonb3oBaThest popmynoit u | obiiee oOpa3oBaHUE.
13. | IlepectaHoBKH TpeyroiapHukoM Ilackans nns | Anrebpay.
daxTopuai. OTIpeeNICHUs yncna | Tpenaxep «O6mako
14. | Yucno coueranuii. COYETaHMM 3HaHU».
15. | TpeyroabHUK
[Tackaia. ®opmyna
6unoma Herotona
Cepun Pa30uBaTh cioxxHbIe ONEeKTPOHHBIN
1ocJje10BaTeIbHbIX SKCIIEPUMEHTHI Ha OT/ETbHBIE | 00pa30BaTEIbHbIN
HUCTIBITAHUM UCIIBITAHUSI. pecypc «Jlomanrnue
16. | bunapnsIit OcBanBaTb NOHATHS: 3amanus.  Cpennee
CIIydallHbIl  OIIBIT UCIBITaHUE, Cepus obmee oOpa3oBaHHUE.
(ucnpITaHue), HE3aBHCHMBIX UCIIBITAHUH. Anrebpa».
yCIieX 1 HeyJaya. IpuBoauTs mpumepsl cepuii | Tperaxep «O06mako
17. | He3zaBucumsie HE3aBHCUMBIX UCIIBITAHUM. 3HAHU.
WCIBITAHUSL. Pematp 3a1aum Ha OMCK
18. | Cepus BEPOSITHOCTEN COOBITHI B
HE3aBHCHMBIX CEpUHU UCIIBITAHUHN 10 IEPBOTO
WUCIIBITAHUUN pi (o) ycrexa u B CEPHUAX UCIILITAHUN
MEePBOTO ycIexa. bepnynnu.
Cepus N3yuarts B xoje
HE3aBUCHUMBIX NMPaKTH4YeCKO padoThl ¢
WCIIBITAHUN HCII0JIb30BAHUEM
bepuymnu. 3JIEKTPOHHBIX TabIuUI
BEPOSITHOCTH  COOBITUH B
cepusx HE3aBHCHUMBIX
VCIIBITAHUI
Cuayyaiinble BeJIUYUHBI OcBanBaTh NOHATHS: DJIEKTPOHHBIN
U pacnpeaeieHus CilydaiiHas BETUYMHA, 00pa3oBaTeNbHbII
19. | Cnyuyaitnas pacnpezeneHue, Tadnuia pecypc  «Jlomanraue
BEJTMYHHA. pacrpeneneHus, iuarpaMma 3amanus.  Cpennee
20. | Pacnipenenenue pacnpeneneHusl. obmee oOpa3oBaHue.
BEPOSITHOCTEH. [IpuBoauTH NpUMeEPHI Anrebpay.
JHuarpamma pacnipeneneHuii, B Tom unucie | Tpenaxep «Ob6mako
pacrpeaeneHus.. F€OMETPUYECKOTO U 3HAHUI».
21. | Cymma u OMHOMMAIIEHOTO.
NPOU3BE/ICHNE CpaBHMBATB pacrpeeneHus
CITydaiHbIX CITy4allHbIX BETUYHH
BEJTUYHH. HaxoauTp 3Ha4YeHUS CyMMBI U
22. HpHMepH IMPOU3BCACHUA Cﬂy‘laﬁHLIX
pacrpeneneHuii, B BCJIMYHH.
TOM qucie Ctpoutb u pacno3HaBaTh
reOMETPUUYECKOE U FEeOMCTPUICCKOC u
OUHOMHAIBHOE. GuHOMHUaIBHOE
pacnpesencHue.
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O000mEenue n

IToBTOpPATH U3yUEHHOE U

ONEeKTPOHHBIN

CHCTeMaTH3alUMs 3HAHUI BBICTPANBATh CUCTEMY 00pa3oBaTeNIbHbII
23. | lloBTOpenue. 3HaHUU pecypc  «JlomamiHue
OnucarenpHas 3amanus.  Cpennee
CTaTUCTHUKA. obiiee oOpa3oBaHue.
CnyyaiiHble OIBITHI Anrebpa».
u BEPOSITHOCTH Tpenaxep «O6mako
CIy4alHbIX 3HAHUI».
COOBITHIA.
24. | I[loBTOpeHwme.
Omneparuun HaJ
COOBITHSAMH.
25. | [loBTOpeHwme.
DNIeMEHTHI
KOMOMHATOPHKH,
cepuun
HE3aBUCHUMBIX
HCTIBITAaHUU.
11 kanacc (34 yacon)
IToBTOpEHME, [ToBTOPATH N3ydEHHOE U DJIEKTPOHHBIN
00001IeHHE U BBICTpPaMBaTh CUCTEMY 3HAHUN | 0Opa30BaTEIbHBIIN
CHCTEMAaTHU3aLMsl 3HAHUI pecypc «Jlomamrnue
26. | CirygaiiHbIC OITBITHI 3a1aHus. Cpennee
u BEPOSITHOCTH obmee oOpa3oBaHUE.
CITyJaitHBIX Anrebpay.
COOBITHH. Tpenaxep «Ob6mnako
27. | Cepun 3HAHUI.
HE3aBHCHMBIX
WCIIBITAHUH.
28. | Cnyuaiinbie
BEJTUYHMHBI u
pacnpeeneHus
MartemaTuveckoe OcBauBaTh MOHATHE DJIEKTPOHHBIN
O:KHMJIaHHe CJIy4YaiiHOMH MaTEeMaTHYECKOT0 OKUAaHUs. | 0Opa3oBaTeNbHBIM
BeJIHYHHBI [TpuBOIUTH M 0OCYX1ATh pecypc «Jlomaninue
27. | [Ipumepst MpUMEephI IPUMEHEHUS 3amanus.  Cpennee
MIPUMEHEHHUS MaTeMaTHYeCKOTo OKuJaHus. | obiiee oOpasoBaHHUE.
MaTeMaTH4eCKOTro Boruncnsate MaTemaTuueckoe | Anredpay.
OKUJIaHUS OXKHJaHHE. Tpenaxep «Ob6mako
(cTpaxoBaHue, Hcnonb30BaTh NOHSITHE 3HAHUI».
joTepest). MaTEMaTHYECKOTO OKUAAHUS
28. | MaremaTtuueckoe U €ro CBOMCTBA IIPU PEILICHUU
OXKUJAHHE CYMMBI 3az1ad.
CITydaiHbIX Haxoauts no n3BecTHbIM
BEJINYUH. dopmynaM MaTeMaTHUECKOe
29. MartemaTuueckoe OKHNJaHUC CyMMBbI CﬂyqaﬁHbIX
OKHJJaHUE BCJINYHH.
T€OMETPUYIECCKOTO HaXOI[I/ITL 10 HN3BCCTHBIM
U OMHOMMAIIEHOTO dbopMynam  MaTeMaTHYECKHE
pacrpeneneHun OXKUJAHUS CIIy4alHBIX
BEJIMYHH, V(S {01110
Tr€OMETPUYECKOE u
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OUHOMHUAIILHOE
pacrpeeseHus.

Jucnepcus u
CTaHJapTHOE
OTKJIOHEHHUE CJIy4aiiHOU
BeJMYHMHBI

30. | Hucnepcus "
CTaHJapTHOE
OTKJIOHEHHE.

31. | Hucnepcun
F€OMETPUUECKOTO
1 OMHOMHMAJILHOTO
pacrpeeneHus.

OcBauBaTh MOHSTHUS:
JIACTIEPCHS], CTAaHIAPTHOE
OTKJIOHEHHE CIIy4aliHOU
BEJIMYHHBI.

Haxoaute nucnepcuto no

pacnpenesieHuIo.
Haxomuth 1O  HM3BECTHBIM
dbopmynam TUCTICPCHUIO
TrEOMETPHUIECKOTO u
OMHOMHUATHLHOTO

pacripeiesieHusi, B TOM YUCJIE B
X0JIe TIPAKTUYECKON pabOThI C
HCIOIb30BaHUEM
SJIEKTPOHHBIX TAOJIHII.

ONEKTPOHHBIN
00pa3zoBaTeNIbHbIN
pecypc «JlomariHue
3amanus.  Cpennee
obmiee oOpa3oBaHue.
Anrebpay.
Tpenaxep «O0nako
3HAHUI.

3aKoH 00JIbIIMX YHCe 3HAKOMUTHCS C BBIOOPOUHBIM | DJIEKTPOHHBIH
32. | 3aKoH OOJIBIINAX METOJIOM HCCIIEI0OBAHUS 00pa3oBaTeIbHBIN
qrce. COBOKYITHOCTH JaHHBIX. pecypc «JlomamrHue
33. | Beibopounsrit W3yuatpk B X01€ mpakTHyeckoi | 3amanms.  CpemHee
METOT paboThl ¢ WCTOJB30BaHUEM | 00IIee oOpa3oBaHUE.
HCCTIeI0BaHUH. AIIEKTPOHHBIX Tabmumr | Anrebpay.
npuMeHeHue  BblOopouHoro | Tpenaxep «Ob6nako
METO/1a UCCIICIOBAHMUSL. 3HAHUIY.
HenpepbiBHBIE OcBauBaTh MOHATUSA: DJIEeKTPOHHBIN
cJiyyaiiHble BeJJUYUHbI HEIpepbIBHAS CIIydaiHast 00pa3zoBaTeIbHBIN
(pacnipeneJieHust) BEJIMYMHA, HEIIPEPBIBHOE pecypc  «JlomarmiHue
34. | Ilpumepsr pacnpeneneHue, GyHKIUs 3amanus.  CpenHee
HEMpPEepPhIBHBIX IUIOTHOCTH BEPOSATHOCTH. obmiee oOpa3oBaHUE.
CIIy4alHbIX [IpuBOAUTH IPUMEPHI Anrebpay.
BeJIMYUH. DYHKIMSA HETPEPBIBHBIX CITy4alHbIX Tpenaxep «O06nako
IJIOTHOCTH BEJIMYHH. 3HAHUW».
pacnpeesieHusl. Haxonutb BEPOSATHOCTH

35. | PaBHOMeEpHOE
pacrpeneneHue U
€ro CBOMCTBA.

COOBITHH TI0 TaHHOW (DYHKIIUU
IJIOTHOCTH, B TOM 4YHCJIE
PaBHOMEPHOTO
pacrpeeacHusl.

HopmanbHoe
pacnpeaeaeHust

36. 3amaumn,
MIPUBOISAIIUE K
HOPMaJbHOMY
pacnpeeNeHuIo.

37. OyHKIUA
IUIOTHOCTH u
CBOIiCcTBa
HOPMaJIbHOTO
pacmpeneneHus.

OcBauBaTh MOHATUS:
HOpMaJIbHOE paclpe/iesieHHeE.
Bbiensts o onucaHuio
cilyyailHble BEIMYHHBI,
pacrpenenéHHbIe 110
HOPMaJIbHOMY 3aKOHY.
[TpuBOANTE pUMEpHI 33/1a4,
NPUBOAALINX K HOPMAJIBHOMY
pacnpeznenenuto. Haxoaurs
YHCIIOBBIE XapaKTEePUCTUKH
HOPMAaJIbHOTO paclpeAeIeHUs
10 U3BECTHBIM (POPMYJIaMm.
Pematp 3amaum, cBs3aHHBIE C
IPUMEHEHUEM CBOIICTB
HOPMaJIbHOTO pacHpeesICHUH,

DNeKTPOHHBIN
00pa3oBaTeNbHbII
pecypc  «Jlomanraue
3amanusi.  Cpennee
obmiee oOpazoBaHHUE.
Anrebpay.
Tpenaxep «Ob6mako
3HAHUWY.
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B TOM YUCIE c
HCITIOJIB30BAHHUEM
AIIEKTPOHHBIX TAOJIHIT

IToBTOpEHHE, 15 [loBTOpATE  M3yueHHOE U | DJIEKTPOHHBIN
00001IeHNe U BBICTpPaNBaTh CUCTEMY 3HAHUU | 0Opa30BaTENbHBIN
cucTeMAaTH3alus 3HAHUI pecypc «JlomaniHue

38. | [Ipencrasicume 3 3amanusi.  Cpennee
JTAHHBIX c obmee oOpa3oBaHue.
MTOMOIIBI0  TAOIHIT Anrebpay.
u yarpamm, Tpenaxep «O6mako
OMKCATEIIbHAS 3HAHUI».
CTaTHCTHKA

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
OKHAJTaHUE
ClIy4aHOU
BEJIUYNHBI

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

5.1. OcHoBHas y4yeOHas 1uTeparypa (0142 nedazoza/01a odyuaouuxcs)
s nedazoeos:

1. Marematuka. Anrebpa M Hayama Maremarndyeckoro anamuza. 10-11 kmaccsl:
yueb.1s0011e00pa3zoBar. opranu3anuii: 6a3oBblif u yriay6nenHsiid yposuu / [IL. A. Anumos, HO.
M. Komsrun, M. B. TkaueBa u ap.]. - 3-e uzn. — M.: Ilpocemenue, 2019.

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

Hns obyuarowuxcs:

1. Marematuka. Anrebpa M Hayama wmaremarndyeckoro anamuza. 10-11 kmmaccsl:
yueb.1s10011eo0pa3zoBar. opranuzanuii: 6a3oBblif u yriayonennsiid yposau / [11. A. Anumos, FO.
M. Konsrun, M. B. Tkauesa u ap.]. - 3-e u3a. — M.: [Ipocsemenne, 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/ona ooyuarouuxcs)
Jlns nedazoeos:

1. Anrebpa W Hayajsa MaTeMaTHYeCKOro aHanm3a. JlujgakTHyecKkue Marephalibl K
yaeonuky 0. M. Komsruna u ap. 10 xnacce: yue6.mocobue ajist o01eo0pa3oBar. opraHu3aiui:
0a3oBeId W yriyoneHHwlid ypoBHu / [M.U. llla6ynun, M. B. TkaueBa, H.E. ®enoposa, 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 yriuyonenusiii yposan / [M.U. llabynun, M. B. Tkauesa, H.E. ®enoposa u ap.]. - 3-
e u3l., nopad. — M.: Ilpoceemenue, 2018.

3. Teomerpusa. Jumaktuyeckue wmarepuanbl. 10 kmacc:  ydeb.mocobue  uist
0011e00pazoBaT. opranu3anuii: 6a30Beiii 1 yriyosnenasiii yposau/ b.I'. 3uB. — 14-e m3a. — M.:
[Ipocsemenue, 2018.

4. Teomerpus. [unaktuueckue wMarepuansl. 11  kmacc:  ydeO.mocobuwe  yist
00meoOpazoBaT. opranu3anuii: 6a30Beii u yriyosnenasiid yposau/ b.I'. 3uB. — 14-¢ m3a. — M.:
[Ipocsemenue, 2018.

S5.Anrebpa W Hayasia MaTEMaTHYECKOTo aHaiam3a. Temarmueckue TecThl. 10 Kiacc:
yueb.mocobue s 00meoOpa3oBaT. opraHm3aiuii: 0a3oBbIi U yriyoneHHeld ypoBHH / H.E.
®denoposa, M. B. Tkauera. - 3-e uzn., nepepad. — M.: IIpoceemenne, 2018.

6. Anrebpa W Hauaja MaTEeMaTHYECKOTO aHaim3a. |emarmdeckue TecThl. 11 Kmacc:
yue0.mocobue aisa 001meo0pa3oBaT. opraHu3anmii: 0a30BeIM M YriIyOJIeHHBIH ypoBHH / 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 Matepuansl. ['eomerpus. 11 kmacc. ®I'OC/ Coct. A.H.
Pypykun. — M.: BAKO, 2018.

s obyuarowuxcsi:

1. Anrebpa u Havana MaTeMaTHYeCKOro aHanu3a. Jlujakruueckue marepuaibl K
yueonuky 0. M. Komsruna u ap. 10 kiace: yue6.mocodue a1 001meo0pa3oBaT. OpraHu3aIyi:
6a30BbIif 1 yrnyOnenHsld ypoBau / [M.U. 1lla6ynun, M. B. TkaueBa, H.E. ®enoposa, O.H.
Jlob6poga]. - 6-¢ u31. — M.: IIpoceemenne, 2018.

2. Anrebpa ¥ Hayala MareMaTtudyeckoro aHanuza. [lupakTuueckue warepualbl K
yuebnuky 0. M. Konsaruna u ap. 11 kmace: yde6.mocodue st 06meodpa3zoBaT. OpraHu3aiuii:
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 yrinyoneHusiit ypouu/ b.I'. 3uB. — 14-e n3zn. — M.:
[Ipocsemenue, 2018.

4. Teomerpus. Jlupmaktuueckue wmarepuaibl. 11 kmacc: ydeG.mocoOue  ams
oOmieoOpa3oBar. opranu3anuii: 6a3oBblil 1 yriyoneHHsiit ypoBuu/ b.I'. 3uB. — 14-e n3zn. — M.:
[Ipocsemenue, 2018.

5.3. Y4eOHO-MeTOAMYECKAA IUTEepaTypa

1. AnreOpa m Hayana MaTematudeckoro anamusa. CO0opHUK paboumx mporpamm 10-11
KJaccel: ydeO.mocoOue aiast yuuteneil oOmieoOpa3oBar. opraHuzanuii: 0a30BBIA W yriryOul.
ypoBHu / cocT. T.A. Bypmuctposa — M.: [Ipocsemienue, 2018.
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2. Anrebpa M Hayajna MaTeMaTHYECKOro aHanu3a. Meroandeckue pekomenaaruu 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
oOmieo0OpaszoBar. opranu3anuii: 0a30Bblii u yriyon. ypoBHu / cocT. T.A. BypmucrtpoBa — M.:
[Ipocsemienue, 2018.

4. Iloypounsie pa3zpabotku no reomerpun. 10 kmace /Coct. B.A. SIpoBeHko. — 2-¢ u3a. —
M.: BAKO, 2018.

5. Tloypounsie pa3paboTku o reomerpun.l1 kmacc /Coct. B.A. fIpoBenko. — 3-e u3n. —
M.: BAKO, 2018.

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

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

1. UHTepakTHBHAs 10CKa/ SKpaH.

2. KommbroTep/HOYTOYK.

3. MyapTUMEINATTPOEKTOP.

5.5. IlepeyeHb peKOMeHAYeMbIX 3JEeKTPOHHBIX (IH(PPOBBIX)-00pa3oBaTEIbLHBIX

pecypcos

1. DnexTpoHHBIH OOpa3oBaTenbHBIN pecypc «Jlomamuue 3amanus. Cpeanee oOriee
obOpazoBanue. Anredpay.

2. Tpenaxep «O06ako 3HaHUI».

3.9neKTpoHHBIM 0O0pa3oBaTeabHBIM pecypc « Jlomamuue 3amanums. Cpemnee oOmiee

oOpazoBanue. ['eomeTpusi»

5.6. MaTepuaibHO-TeXHHMYECKHE CPeCTBA U 000PYA0BAHMS /IS 00yUYeHU s

1. KoMIIeKT MHCTPYMEHTOB KJIaCCHBIX

2. HaGop moneneii 1ist 1abopaTopHbIX paboT 10 CTEPEOMETPUN

3. Tabmuier o anredpe: « TpuroHomerpus», «OYHKITUNY

4. Tabnu1el o reoMeTpun: « MHOTOTpaHHUKNY, «Tena BpameHus»

5. Hnsa obecrnieyenuss oOy4eHHUs] C MCIOJIb30BAHUEM JMCTAHIMOHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTUH HEOOXOAUMBI:

- KOMIIBIOTEpbl WM WHbIE TEXHUYECKHE YCTPOICTBA YUEHHKOB U IIeAarora c
BBICOKOCKOPOCTHBIM BBIX0JIOM B VHTepHEeT, oOecrneyuBarolue BO3MOXKHOCTH paboOThl C
MYJIbTUMEIUMHBIM ~ KOHTEHTOM: BOCIPOM3BEACHHE  BHUACOM300paKEHMI, KaueCTBEHHBIN
CTEpEO3BYK B HAyLITHUKAX, PEUEBONBBOJ] C MUKPO(OHA U JP.
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IIpunioxenue 1 k paboueil nporpamme

6. IPUJIO)KEHUAOLNEHOYHBIE MATEPHUAJIBI

1. OueHo4HbIE CpeacTBa IAJd TEKYIIEro KOHTPOJIA YCII€EBA€EMOCTH oﬁyqamumxcﬂ

Texymuil KOHTPOJIb OCYIIECTBIISETCS B XO€:
- KOHTPOJIbHBIX padoT

DoHO oueHOUHBIX CPedCm e 0151 NPOBEOCHUS MEKYU{e20 KOHMPOTA

OIEHOYHBIE MATEPHUAJIBI 11O MOAY JIYO
«Auredpa M Ha4aJIa MATEMATHYECKOr0 AaHAJIN32»
JleMOHCTpPAallMOHHAs BepCUsi KOHTPOJIbHBIX PadoT

JAmarHocTuueckuii cpe3
Bapmuanr 1
Ne 3ananne
B1 | B nernem narepe 184 pe6énka u 26 Bocnurtateneil. B oqHoM aBTOOyce MOXKHO MEpeBO3UTH He Ooiiee
40 maccaxupoB. Kakoe HanMeHbllIee KOJIMYECTBO TaKUX aBTOOYCOB MOHAJ00UTCS, YTOObI 32 OJIUH pa3
MepeBe3TH BCEX U3 Jlareps B ropoa?
B2 | Ha pucyHke )KHpHBIMU TOUYKaMH IIOKA3aHO CYTOYHOE KOJIMYECTBO OCAJAKOB, BbINAAABIINX B TOMCKe C 8

fLD'gl

35\ ﬁ.l

30 [

2’ 5 III| |I|I| I!| Ilr"lll'\
2,0+ I',I. I / I|I ’II. ]
sy VA

B3

1o 24 suBaps 2005 roga. [To ropr3oHTaNM yKa3bIBalOTCS YMCIA MECSLA, 10 BEPTUKAIH — KOJIUYECTBO
0CAaJIKOB, BBIMABILIKX B COOTBETCTBYIOIIHI JIeHb, B MIJLTUMETpax. J{Jisl HarJsJHOCTH KUPHbIE TOYKU Ha

PUCYHKE COCIWHEHBI JMHHEH. Ompenenure Mo pPHCYHKY, KaKoe HauOOJIbIIee KOJIMYECTBO OCAJIKOB
BbINagayio B nepuo ¢ 13 o 20 suBaps. OTBET naiiTe B MUJUTUMETPAX.

1,0-+—H ,’f lll.ll' ! Ly 1|
0.5 \rf'll ||'I \/\/\
0,0 k \—‘/

8 9101112131415161718192021222:24

Sab

B4

. 2 — —
HaiinuTe 3HaucHME BhIpasKEeHUS Sab —8a npu 4 = 3, b=38

IIEPEBO3KY?

Jns TpancnoptupoBku 45 ToHH rpy3a Ha 1300 KM MOKHO BOCIOJIB30BATHCS YCIAYraMHu OJHOU U3 TPeX
¢bupm-iepeBo34nKkoB. CTOMMOCTh TMEPEBO3KU M T'PY30MOIBEMHOCTh aBTOMOOMIEH Ml KaXKJIOTO
nepeBo3urka ykazaHa B Tabmuie. CKONbKO pyOned mpuiercs 3aliaTuTh 3a CaMylo JCHIEBYIO

CTonMoOCTh NepeBO3KH OJHUM aBTOMOOHIEM
IIepeBo3uux
(py®. Ha 100 xm)

I'py3onoabeMHOCTH aBTOMOOHIICH

(TOHH)
A 3200 3,5
b 4100 5
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B 9500

12

BS5

Haitnure momaap nmapasuieniorpaMma, BEpUIMHBI KOTOporo uMetoT koopaunatel (1; 7), (8; 2), (8; 4),

(1;9).

B6

B npsiMoyronbHOM TpeyrojbHUKE OJUH W3 KareToB paBeH 10, oCTphlil yroii, nmpuiexamuid K HEMY,
paBen 60°. HaiiquTe muiomaap TpeyrojabHUKA.

Bapuanr 2

3amanue

Bl

B2

Jlerom xwmiorpamm KkiyOHUKH cTouT 80 pyOmeir. Mama kymwia 1 kr 200 r kmyOHHKH. CKOJBKO
pyOne#t caaun ona nosryaut ¢ 500 pyOueit?

Ha PUCYHKE JKHPHBIMHU TOYKaMM II0Ka3aHO CYTOYHOC KOJIMYECTBO OCAJAKOB, BbINMAAABIINX B
Mypmancke ¢ 7 mo 22 HosiOops 1995 roma. Ilo ropusoHTanu ykas3bpIBarOTCsl 4HCla MecAla, 10
BEPTUKAIIN — KOJHUYCCTBO OCAJKOB, BBIIIABIINX B COOTBeTCTBYIOH_[I/Iﬁ AC€Hb, B MUJIJIUMETpax. ZIJ'ISI

HarJIAgJHOCTHU XHUPHBIC TOYKH Ha PHUCYHKE COCIHMHCHBLI JIMHHECH. OHpe}IeHI/ITe 0 PpUCYHKY, CKOJIBKO

JIHEH W3 JIAHHOTO TIEPUO/Ia BHINAIAI0 MEHeE 3 MUJUTMMETPOB OCAJIKOB.
50
45- -
40 ]
35 |-
il |
30 At i \

25 YR

20+ | /IINEIEEEE,
N

| 1
1, I| ,'.J I| ! [ [
1
0,

> | f

0 [

. \/ \/\j
0,0

78 910111213141516171819202122

B3

2c—4

Haiizure suauenne Buipaxenus Cd —2d npu € = 0,5 d=5,

B4 | [lnsa TpaHCcnOpTUPOBKU 3 TOHH rpy3a Ha 250 KM MOKHO BOCHOJIB30BAaThCS yCIYraMu OJHOW M3 Tpex
¢bupM-niepeBo34nkoB. CTOMMOCTh IEPEBO3KH U TIPY30MO0JABEMHOCTh ABTOMOOMJICH sl KaXkJIOro
nepeBo3uyMka ykazaHa B TaOmuue. Ckojibko pyOsiell mpuaercs 3alulaTUTh 3a CaMylo JICLIEBYIO
MEPEBO3KY?

CroumocCTh NepeBo3KH OAHUM aBTOMOOMIIeM | ['py30noabeMHOCTE aBTOMOOHIICH
IIepeBo3uuk
(py0. Ha 10 km) (TOHH)
A 110 2,2
5 140 2,8
B 160 3,2
BS5

Haiigure miomane mapamienorpamMma, BEpPIIMHBI KOTOpOro umeroT koopauHatel (1;7), (5:3), (5;5),
(1;9).
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B6

B npsMoyrosapHOM TpeyrojabHUKE OJIMH U3 KaTeToB paBeH 10, ocTpblil yrod, Jexaluil HalpoTUB HETO
paBen 60°. HaiiquTe muiomaab TpeyrojabHUKa.

KOHTpOJIbHaﬂ paﬁoTa no TeMe: MHo:xecTBa PAIMOHAJIBHBIX U JeHCTBUTENbHBIX YHCEL.
PanuonanbHbIe YPaBHCHUA M HEPABCHCTBA

Bapmuant 1 Bapuanr 2
Ne 1. Pemuthb ypaBHEHUE: Ne 1. Pemuthb ypaBHEHUeE:
1) 7x3 — 42x = 0; 1) 3x* — 48x2 = 0;
x2+1 x?-1 2x+1 x-1
2) - =0 2) — =1
x—2 x+1 7 4
Ne 2. Pemuth cucteMy ypaBHEHUI: No 2. Pemuth cuctemy ypaBHEHUM:
_[3 x+4dy=1 [ S5x+y=2
| 2x—y=8 |4 x—2y=10
Ne 3. Pemmth HEpaBEeHCTBO: Ne 3. Pemmuts HEpaBEHCTBO:
2x+1 3x-—1 5 —3 2x-5 6
— : 1 - <-—1
D=3 2 =V ) 7 5 10
2 ) e 22 —3x —10 > 0;3) o—x > 0
2)x —6x+9>0,3)6_x>0 )5 TS
Ne 4. Haiiti cymMMy KOpHE ypaBHEHHS: Ne 4. Haiitu cymMMy KOpHEH ypaBHEHUS:

21% —14 x—2=0 5% —10x—3=0

Ne 5. dnakon mwammnyns crout 160 py6neit. | Ne 5. Illapukosas pyuka crout 40 pyoieid.
Kakoe naumbosbiiee yucio (iaakoHOB MOxHO | Kakoe HanOosbIee YUCI0 TaKUX PydeK

Kymute  Ha 1000 pybmeit BO  BpeMms | moxuo Gymer kKynuTh Ha 900 py6eit mocie

042
pacrpo/iaku, KOrjaa CKUAKa cocTaBisieT 25%"7 IOBBIIICHNAS eHb! Ha 10%?

KonTpoabHasi padora nmo treme: ApupmMeTudecKuii KOpeHb N—0i CTeneHu.
HppanuoHajibHble ypaBHEHHS U HEPABEHCTBA

Bapuanr I Bapmuanr 11

0 B 9. : 9 X LI ]
Nel. BeIaucinuTh: ’\"{_ ”h'f_ Nel. BEIYHCIHTS: Ha" 0.5
No2. Beruucnuts: -2V16 No2. BLIUMCIIHTE «fﬁ ' ~.'."'§
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3 3, g6
Neo3. Berynciunrs: 0,275

No3. Berumciuts: —63/8

Ned. Pemuts ypaBHenue: x°=64

Ned. Pemuts ypasnenue: x°=32

No5. BeIUUCINTE:

Ve 34227

Neo5. BeIUUCIUTE:

Ne6. [IpeoOpa3zoBath BbIpaxeHHE:

Yoz

Ne6. [IpeoOpazoBath BbIpaxeHHeE:

Ne 7. Pemnts ypaBHEHUeE:

v8 —x=25.

Ne 7. Pemnts ypaBHEHUE:

V59 —x=38.

KoHnTtpoJubHas padora no reme: ®opmyJibl TPUTOHOMETPUH

Bapwanr 1

Ne 1. Brruucnure:

a) 2COS% —4sin %+ c0s360°; 6 )cos780°;
B) Sin 4—”.

3
Ne 2. Beruucaure Sina , tg o, Ctgar, eciu

12 =
COSag=——, —<a<r.
3 2

Ne 3. YnpocTtute BelpakeHue:

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

Ne 4. Pemuts ypaBHeHue: Sin 4x =0.

Ne 5. VpocTuTth BBIpa)K€HUE U HAWTHU €T0 3Ha4e

) sin? a -1 I Ha_n
—cos?a+1’ p 4

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

Bapmuanr 2

Ne 1. Beruncinure:

a)4cos%—2$in %+sin z; 6)sin750°;

1
B)COS—.
6
Neo 2. Boiuucnure €OS a, tga, Ctga, eciu
. 4 3
Sihao=——, T<a<—.
5 2

Ne 3. Vnpoctute BelpaxeHue:

a) sin(a + p)+sin(a—pf) ;

6) 1+ 2sin(—a)sin (37” — aj :

Ne 4. Pemure ypaBHeHue: 2cosX =1.

Ne 5. YnpocTuTs Belpak€HHU€ U HAWTH €ro 3Haue

a)

1,upua = =
cos?a »TIp T3
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0) cos?a + tglactg?a + sin*a npu a = g

KonTtpoabHas padora no teme: [loxkazarenbHas gyHKuus.

Bapmuant 1

Ne 1. Periuth ypaBHeHue:

1 21—3X =1 2 x-12 — _
) 6, 25 =0,
1 x—15
- =—, 4)6%*=21
D(3) g wem-e
5) 93—5x =4 5 . 23—5)(_
Ne 2. PeruuTh HEpaBEHCTBO:
1)3%¥ <27, 2)5%>0,04,

X

1
3 (—) <6, 4)7*<2%
36 )

) (3)
) 3
Ne 3. PemuuTh cucTeMy ypaBHEHMI:

{x—y=4
5%ty =25

3x+2

1-x < 81.

Bapuanr 2

Ne 1. Peruuth ypaBHeHue:

1
1)38x =27, 2)6%10=—,
) ) 36
1 4x-10
— - 2+x —
3) (4) = D7 343,

5) 71—2x =35. 21—2x.
Ne 2. PemuuTh HEpaBEHCTBO:

1) 551 <+/5,  2)4%> 0,25,

X

1
R X > X
3)(16) <2,  4)9%>5%

3x—-2

5) (3) 5= < 16.

Ne 3. Pemmuth cucremMy ypaBHeHMIA:
x+y=-2
6x+5y =36

KonrtpoJsbHas padora no reme: Jlorapupmudeckas pyHkuus

Bapuanr 1
Ne 1. Beruucnuts:

1) log31,8 +log35; 2)log;351
logy(13'°)
4loge13 ’

—log;13; 3)log,log;81; 4)
5) log 549%; 6) 2510823,
Ne 2. Pemmthb ypaBHEHUE:

1) loge(=3 —x) = 3;

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

Bapuant 2

Ne 1. Berunciaurs:

1) log,6,4 +log,5; 2)log,512
log,(7'?) _
6log,7 ’

—log,2; 3)logslog;27; 4)
5) log 77117 6) 52085,
Ne 2. Pemuts ypaBHeHue:

Dlogs(=1—x) =3;

2) log,(x +9) =log,(2x — 11);
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3) log:(12 — 4x) = —3; 3) logi(4 — x) = —2;
4 6

4) log;(7 — 4x) = log;(6 — 5x) + 1. 4) logs(5 + 7x) = logs(2 + x) + 1.
Ne 3. Pemuth HEpaBEHCTBO: Ne 3. Pemuth HEpaBEHCTBO:

1) log,(3x—1) = log, (3 — 2x); 1) log,(2x+ 3) = log; (4 — 3x);

2) log%(2x+ 1) > -2. 2) log%(Bx— 2) > -3.

KonTposabHasi paGoTa 1o Teme: TpUroHoMeTpuyeckue PyHKIUU
Bapmuanr 1
1. Kaxoii 6ykBoii 0603HauaeTcst 001acTh 3HAUCHUH QYHKITUHN?

a) E b) R c) f d) Z
2. Kakas ¢byHkuus siBisiercst o0paTHOM QPyHKIIUU CHHYC?
a) KOTaHTeHC ©) KOTaHTeHC B) KOCHHYC ') KOCEKaHC

3. 3anummre B OpsAAKE Bo3pacTanus 3Hauenus sin(—20°),sin 90°, sin 20° B 0TBeTE 3aMUILINTE
HOMEp BEPHOTO pszia

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

sin(—20°), sin 20°, sin 90°.

4. YCcTaHOBUTE COOTBETCTBUE MEXK Ty rpadukamMu U ux hopmyinamu. OTBET 3alUIINTE B TAOIHUILY.

a) y=sin(x + g) 0) y=sin x B) y=sin(x — g) r)y=cosx na)Yy=tgx
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5. K ocHOBHBIM cBoOiiCcTBaM ()yHKIIUU HE OTHOCSTCA ...

a. Hyll b. 4ETHOCTh, HEYETHOCTh  C. IIOMCK IPaJyCcOB d. obnacte 3HaUeHU
6. Kakoii saBnsiercs pyHkuus y = tg x?

a) TPUTOHOMETPUYECKOH 0) KBaAPAaTUYHON  B) JIOTApU(MUYECKOW  T) CTCIICHHOU
7. Bolpa3uTthb B paguanax yroia o = 240°

a) 4m/5 0) 2n/3 B) 4711/3 r) 3n/2

8. Ha xakoMm u3 puCyHKOB H300paxKeH rpaduk GyHKIMH y=CtgX Ha MPOMEKYTKE [-T; 7]

a) Ha pUCYHKE a 0) Ha pucyHKe 0  B) Ha pUCYHKE C  T') HA pUCYHKE T

a)

_,\ 0

B) v, r)

T1
/1.!" —u/flo/in
2 2

9. Haiimure 3Ha4YeHHE BBIPAKCHUS:

6)

wY

o =

(S
A
R
|
=
|
o

\
|

N

(SE]
wY

s TR b3
(Sin . + cos;) tgn

a1l 6)0B)-1T1)0,5

10. Yro sBusercs rpaduxkom pyHKIMHN y = sin X?

a) KOCUHycOoua 0). cunycoua B) TAaHT'C€HCOM]IA T') OKPYXKHOCTb
Bapuanrt 2

1. Beipa3uts B pagnanax yroua o = 20°

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

2. Kakoit OykBoii 0003HauaeTcs 001acTh 3HAYCHUH QyHKIUU?
a) E 06) R B) f r) D
3. Kakas ¢pyHkuus sBisiercss oOpaTHON (YHKIIMH KOCHHYC?

a) KOTaHTeHC O0) KOTaHI'€HC B) CHHYC ') KOCEKaHC
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A T A
4. 3anuiuTe B NOPSAKE BO3PACTAaHUS 3HAUEHHUS COS 3 cos(— E); COS — B OTBETE 3aNUIIATE

HOMEDp BEPHOTO psija
T s Vs s s s s s TT.
a) cos; cos(— g), cos— 0) cos(— E) ; COS—; COS— B)COSE, cosz; cos(— g)

5. YcraHOBHTE COOTBETCTBHE MEXIY TpadukamMu U X Gpopmyrnamu. OTBET 3aNHUIINTE B TaOIHILY.
a) Y=sin(x + g) 0)y = sin(x — g) B) Y=cos X r) Y=tgx 1) Y=sin x

1 ’f]l/-\ 3 I“
1 -
Y - " X i T g
-
1
2

NE R N

/ )
7T TS

6. Kakoe COOTHOIIIEHHE HAa3bIBAIOT OCHOBHBIM TPUTOHOMETPUYECKUM TOKIECTBOM?

. tg’a .
a) sina + cos?a =1 ) Cfgza = B) sin®a — cos?a =1 r) ctgla +
sinfa =1
7. Kakoi siBsercst yHKmus y = ctg x?
a) TPUTOHOMETPUUYECKOU 0) KBaJpaTUYHON B) JOrapuPMUUECKOH T) CTCIICHHOU

8. Kakas pyHkuus nzobpaxeHa Ha pucyHke?

Q) y=cosx 0)y=sinx B) y=tgXx r) y=ctgXx
9. Haiinute 3Hauenue Boipaxkenus: cos 0 — cos 3w + cos 3, 5m
a) 1 6)0 B) -1 r) 2

10. Yo sBasiercs rpagukoM GyHKIMH Yy = cOS X?
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a) KOCUHYyCcOua 0) cunycouia

B) TAaHT€HCOM /1A

I') OKPYKHOCTb

KOHTPOJILHZIH paﬁoTa o TeMeE: HpOI/I3B0}IHaﬂ. HpnMeHeHne l'lpOH3BO)1H0ﬁ.

Bapmuant 1
Ne 1. Haiiti mpon3BoiHY 0 (DYHKITHH:

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

7) Inx + 5lgx

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

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

Ne 3. Hanumnre ypaBHEHUE KacaTeabHOM,
MPOBEJIEHHON K rpapuky GyHKIUU
f(x)=x2+2x-1 B Touke xo=1.

Ne 4. Haittu Touku skcTpeMyma GyHKIIUH 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 ()yHKIIHH:

2x-3
x+1

1) 3x°>—20x2+8x+ 1 2)5cosx 3)

4)8* 5)logex 6)5* —log,x

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

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

Ne 3. Hanmmnte ypaBHEHUE KacaTeIbHOM,
MIPOBEACHHON K rpaduKy QyHKIIMU
f(x)=x2+2x-1 B Touke xo=1.

Ne 4. Haiitu Touku skcTpeMyma GyHKITUU U €€
3HAYEHUS B 3TUX TOUYKaX:

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

3)f(x) =2x* —4x3+2

KonTpoabHasi padora nmo teme: IlepBooOpa3Hasi 1 HHTErpaJl
Bapuanr 1.

1. Ha pucynke nzo6paxén rpadpuk GpyHkimn Y = F (x) » OJTHOM 13 MEePBOOOPA3HBIX HEKOTOPO

byHKIUN f(x), OTpeIeIEHHON Ha HHTEepBaje (_2; 6)- ITonb3ysick pUCYHKOM, OIIPENEINTE

KOJIMYECTBO PELICHUN ypaBHEHUS f(x) =0y, OTpe3Ke [—1;5].

v

1 A A /P

-2 0 IU\J\/ﬁ x

v =F(x)




2. Ha pucynke n306pakén rpaduk HekoTopoit ¢pyrxumn Y = J (x) (mBa stydva ¢ obmeit
HavyajnpHOM TouKOM). IToabp3ysach pUCyHKOM, BBIYHCIIUTE F (6) —F (2)7rz[e F (x) — OJHa U3

nepBoobpasnex hyrxmn J ().

YA

T
1 I \

! >

X

o | 56

3. Ha pucynke u300paxén rpaguk HEKOTOPo# GpyHKmMn Y — f (x) OyHKIHSA

7
F(x) = x +30x" +305x — =
) 5 — oJ1Ha U3 NepBOOOPaA3HBIX HYHKITUU f (x) Haitnure momanp

3aKpalIeHHON (UTypBHI.

Bapuant 2
1. Ha pucynke nzo0paxén rpapuk Gyskun Y — F (x) 0JIHOM U3 MepBOOOPa3HBIX HEKOTOPOH
GbyHKIIII f(x), OTIpeNIeIEHHON Ha WHTEpBaJe (_3; 6)~ [Tonb3ysick pUCYHKOM, OIIPEEIIUTE

KOJIMYECTBO PEIICHUH YpaBHEHHS J(x) =0ya OTpe3Ke [—255].
Y

y=F(x)

S,
-3 o"l\[\) [

2. Ha pucynke u300paxén rpaguk HEKOTOpoi GyHKuuu Y = f (x) (mBa myua ¢ obmiei

=Y

HavyanbHOM TOUKOM). [Tob3ysach pUCYHKOM, BEIYMCIIHUTE F (5) —F (3)v rae F (x) — OJiHA U3

epBooOpa3HbIX QYHKIIUU f (x)

YA

JREEE
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3. Ha pucynke n306paxén rpapuk HEKOTOpOl GpyHkumu Y — f (x) OyHKIUS

3
F(x) = 2x° — 54x* + 488x — =
4 _ onna u3 nepBooGpasHEIX GyHKIMUK f(x). Haiinure
TIJIOIA b 3aKpalIeHHOU (PUTYPHI.

¥

1
o 1 8 10 ox

Kontpoabsnasi padora no reme: CucreMbl ypaBHeHUI, HATypaJibHbIE U 1leJIble YU CJIa.
Bapmuanr 1.
1. B oomenHom nyHkTe | rpuBHa cTouT 3 pyounst 90 koneek. OTapixaroniue oOMeHsud pyoau Ha

TPUBHBI M KYIWJIM apOy3 BecoM 7 KT 10 1ieHe 2 TpuBHBI 3a 1 kr. Bo ckoibpko pyOineii obonuiack
UM 9Ta nokynka? OTBET OKpYriuTe J0 1EJIOTO YHCIa.

2. Terpanp crout 40 py0O:eii. Kakoe Hanbombliee 4ucao TakKUX TeTpaaei MOKHO Oy/ieT KylHUTh
Ha 750 py6ueit nocne noHwkeHus 1eHsl Ha 10%?

3. Haitnure msaru3nagHoe 4ucio, KpatHoe 15, mpousseaenue mudp kotoporo pasHo 60. B
OTBETE YKa)KUTE KaKOe-HUOYAb OJTHO TaKOE YUCIIO.

4. Haiigute Tpéx3HauHoe 4ncio, kpatHoe 70, Bce udpbl KOTOPOTO Pa3IMIHbI, a CyMMa
KBaJpaToB UQP IETUTCS Ha 2, HO HE eauTcs Ha 4. B oTBeTe ykakuTe Kakoe-HUOYIb OTHO
TaKoe YHCJIO.

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

3x—y=—1,
—x+2y="7.

Bapuant 2

1. B oomMennoM nyHkTe 1 rpuBHa cTouT 4 pyoss 10 komeek. OTapIxaroiimre 0OMeHsIH pyon Ha
TPUBHBI U KYITUJIU 7 KT aneIbCUHOB 110 11eHe 11 rpuBeH 3a 1 kr. Bo ckoibko pydieit obomiack
UM 9Ta NoKynka? OTBET OKPYIJINTE A0 LENOT0 YHCIa.

2. lllapukoBas pyuka crout 40 pyouneii. Kakoe HanbombIiee 4ucno Takux pydek MOXKHO OyaeT
Kynuth Ha 900 py6seil mocne nosblieHus nexs! Ha 10%?

3. Haiinute ueThIpéXx3HayHOE YNCIIO, KpaTHOE 22, mpou3BeaeHue udp koroporo pasHo 40. B
OTBETE YKKUTE KaKOe-HUOY/lb OJTHO TaKO€ YHCJIO.

4. Haitnute Tpéx3HauHoe 4yKcio, kpatHoe 40, Bce nudpsl KOTOPOTO pa3iIuyHbI, a CyMMa
KBaJpaToB LU(p aenuTcs Ha 4, HO He AenuTcs Ha 16. B oTBeTe ykaxkuTe Kakoe-HUOY b OJTHO
TaKo€ YHCJIO.

5. Pemure cucreMy ypaBHeHui. B oTBer 3anuiumure x + y.

3x+2y =28,
dx—y="1.
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O EHOYHBIE MATEPHAJIBI 11O MO YJIIO
«I'eomeTpus»

I[eMOHCTpaIII/IOHHaH BEPCUSA KOHTPOJbHBIX paﬁoT
KOHTpOJILHaﬂ paﬁoTa o TeMeE: HapaJ’[J’[eJ'ILHOCTL NMPpAMBIX " IJIOCKOCTeEl

Bapuanr 1

Touku M, P, K — cepenunst pedep DA, DB, DC terpasapa
DABC. HazoBute npsimyro, napauienbayro miockocta FBC.

1) MP 2) PK 3) MK 4) MK u PK
Dl C1
|
ABCDA:B:C1D; — npsimoyronsHbIit mapamutenenumnen. Kakas A ; By m
13 MPSIMBIX TapaisienbHa miockoctn AiB1Ci? . : ol
ﬁT)‘/ =
=T 5 /—\}(‘“ e
/ -~
1) a 2) b 3)p 4) m by -
D
B rerpasape DABC BK = KC, DP = PC. Ilnockoctu kakoit
rpaHu napasienbHa npsmas PK? p
1) DAB 2) DBC 3) DAC 4) ABC
A o
K
B

BLI6epI/ITe BEPHbIC¢ BEICKA3bIBaHU !

1) Z[Be IIpsAMBIC B ITIPOCTPAHCTBC HA3bIBAIOTCA ITAPAJJICIIbHBIMU, €CJIM OHU HEC
IICPECCKArOTCs.

2) Ecnm ogna u3 ABYX IMAapaJUICIIbHBIX NPSAMBIX ITapalJICJIbHA INIOCKOCTH, TO Apyras IpamMasd
00 Tak ke ei napaJijiejibHa, 00 JIEKHUT B 3TOH MIOCKOCTH.

3) CYH_IGCTByeT TaKasd 1npsAMas, KOTopas JIC)KUT B IINIOCKOCTHU U ITapaJlJICJIbHA HpﬂMOﬁ,
HepeceKalomeﬁ AAaHHYIO IINIOCKOCTh.

4) CkpeluBaroniyecs npsMble He UMEIOT OOIINX TOYEK.
OrtBerT:

Touku A, B, C u D — cepeaunsl pedep mpsSsMOyroiabHOro
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10

napajuienenumena. Hazosure napauienpHblie IpsMble.
1)al|n 2)allb

3)b||c 4) al|c

Touku A u D — cepenunbl pebep mapaiesenumnesa.
BriOeprTe BepHbIe BHICKA3bIBAHU:

1) [psmbie CD u MN ckpemuBatoiuecs.

2) IIpssimeie AB u MN nexaT B 0JJHOM IJIIOCKOCTH.
3) psmeie CD u MN nepecekatorcs.

4) Ilpsimeie AB u CD ckpenuBatomniuecs.

OTtBeT:

OrmpeienuTe B3aMMHOE PACIIONIOKEHHE TIPSIMBIX.
1) a u b — mepecekaromrecs mpsiMbie
2) au b — mapannensHbIe IpsMbIe

3) au b — ckpenuBaromuecs npsaMeie

OrmpeienuTe B3aMMHOE PACIIONIOKEHHE TIPSIMBIX.
1) a u b — mepecekaromuecs mpsMbie
2) au b — mapannensHbie IpsMbIe

3) au b — ckpenuBaromuecs npsaMeie

3

>

'
'
1
1
1
1
1
i
|
1
L
’

Tpeyronsauku ABK n ABF pacnionosens! Tak, uro npsimbie AB n FK ckpemuBatorcs.

Kak pacrnosioxxens! npsameie AK u BF?

1) oHM apasIenbHbI 2) CKpeuMBaroTCs

3) nepecekaroTcs

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

OrtBerT:
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Bapmuanr 2

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

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

ABCDA:B:C1D; — npsimoyronbHbIi mapajuienenumne.
Kakast u3 mpsiMbIx mapaiuienbHa miockoctd AjAD?

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

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

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

BBI6epI/ITe BEPHbI¢ BEICKA3bIBaHU !

1) [MapamnensHbie TPsIMbIE HE UMEIOT OOIIUX TOYEK.

D
F
M
P
A C
B
b
D, l G
| \81
Ay ; a%“ m
| \l/
| Y
|
gl e
///_ ¥ :
v 4
I
D
M
€
A
N
B

2) Ecnu npsimast mapaienbHa JaHHOU MJI0CKOCTH, TO OHA MapasuiesbHa JIF000H MpsSMoi,

JIeXKalled B 3TOH IJIOCKOCTH.

3) Ecmu npsaMad rnapajujiciibHa JIMHUA IEPECCUCHUSA IBYX IJIOCKOCTEHN U HE MPpUHAJICIKUT
HHU OJIHOM U3 HUX, TO OHa ITapaJlJIeJIbHA Ka)KI0M 13 3TUX IIJIOCKOCTEH.

4) CymecTByeT napaujieienure]], y KoToporo Bce YIiibl IpaHei oCTphle.

OrtBerT:

Touku A, B, C u D — cepeaunsl pedep mpsSsMOyroiabHOro
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napajuienenunena. HazoBure napanenbHble OpsSMBbIE. 5

1)al|n 2)allb

3)bllc 4) allc

~
3

\\
\ @
Bl TH o
N
N

a

Touku A u D — cepenunsl pebep napauienenumnesa.
Bri0OepuTe BepHbI€ BHICKA3bIBAHHS:

1) [Ipssmbie CD u MN nepecekatorcs.

2) IIpsimeie AB 1 MN ckpemuBaromuecs
3) IIpsmbie AB u CD mapamienbHbIe.

4) Ilpssmeie AB u MN nepecekatorcs

OtBerT:

Omnpenenure B3aMMHOE PACIOJIOKEHHUE TPSIMBIX.

1) a u b — mepecekaromrecs mpsMbie
2) au b — mapannensHbie IpsMbIe

3) au b — ckpenuBaromuecs npsaMeie

HPAMBIX.
1) a u b — mepecekaromuecs npsMbie
2) a u b — mapaiensHbIe IpsIMbIC

3) au b — ckpermBaromuecs npsmMbie

JlBa paBHOOepeHHbIX TpeyronbHuka ABC u ABD ¢ o0mumM ocHoBanuem AB
pacrosiokeHsl Tak, yTo Touka C He nexut B miockoctd ABD. Onpenenure B3anMHoe
PacroJIOKEHUE NPAMBIX, COAEPKAINX MEAUAHBI TPEYTOJIbHUKOB, IIPOBEACHHBIX K
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croponam BC u BD.
1) oHu mapaieabHBI 2) CKpeIMBaIOTCs 3) nepecekaroTcst

10 B terpasape DABC AB = BC = AC = 10; DA = DB = DC = 20. Uepe3 cepenuny pedpa
BC miockocts, napamiensHas AC u BD. Haiinure nepumerp ceuenust.

OrtBer:

KOHTpO.]'IbHaH paﬁoTa o TEME: Hepnenzmxcy.ﬂﬂpﬂoch NPAMBIX U IJI0OCKOCTEH
Hepl’leHIlHKyJ]ﬂpHOCTb NPpAMBbIX U IJIOCKOCTEi»

1 BapuanT

1. JIBe npsiMble B IPOCTPAHCTBE HA3bIBAIOTCS MEPIEHINKYISIPHBIMHU, €CIIM OHU MIEPECEKAOTCS

oz YIJI0M
a) OCTpBIM 0) psIMBIM B) TYIBIM I') pa3BEPHYTHIM
2. Ecimi miockocTh NepIeHANKYIIsIpHa OJTHOH U3 IBYX MPSIMBIX, TO OHA

MEePIEeHANKYISIPHA U IPYron
a) NepPHEHIUKYISAPHBIX 0) mapaJuTIeTbHbIX B) NIEPECEKAIOIIUXCS

3. JIro6oit 0Tpe30K, COSAMHSIOMNNA JAHHYIO TOUYKY C TOYKOH IIOCKOCTH, HE SBJISIOMIUNACS
MEPIEHUKYIISIPOM K TUIOCKOCTH, HAa3bIBACTCS

a) HAaKJIOHHOM 0) NepHeHIuKyIIpOM B) MPOEKIMEH

4. JInvHa neprneHIuKyaspa, OMylueHHOTo U3 JaHHOW TOUKH Ha IJIOCKOCTh, Ha3bIBAETCS
OT TOYKH JIO TJIOCKOCTH

a) HAKJIOHHOU 0) paccTosiHUEM B) NIEPIICHIUKYIAPOM

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

a) OCHOBaHUEM IEPIEHANKYIIApa 0) OCHOBaHUEM HAKJIOHHOM B) HayajlOM HaKJIOHHOM

6. Ecin npsaMad Ha IJIOCKOCTH NCPIICHAUKYIISIpDHA HaKHOHHOﬁ, TO OHa

MIPOEKIIMH HAKIIOHHON
a) nmapajuiesibHa 0) nepneHauKyJIspHa B) CKpEIIHBAIOIIASICS

7. Ecim ABC IIPAMBIC IICPIICHAUKYIISIPHBI K IIJIOCKOCTU, TO OHH

a) napauIeNIbHBI 0) ckpemmBarTCs B) NIEPIECHIUKYJISPHBI

8. Ecin npsaMad NMeprneHAUKYIIpHa IBYM IEPCCCKAOUNIUMC ITPAMBIM, JICKAIIIUM B ITIJIOCKOCTH,
TO OHa JaHHOM INIOCKOCTH

a) nmapajuiespHa 0) neprneHuKyIsIpHa B) CKpEIIMBAIOIIASICS

83



9. OTpe30K, COeMMHSIOMNN OCHOBAHUS TIEPIICHINKYIISIPa U HAKJIOHHOH, MPOBEICHHBIX U3 OTHOM
U TOU XK€ TOUKHU HaA3bIBAETCS -

a) HaKJIOHHOM 0) JUTMHOM HAKJIIOHHOM B) IIPOEKIIMEH HAKJIOHHOU

10. Ecnn mpsimasi, mepeceKaromnias INI0CKOCTb, IMEePIICHIUKYIIIpHA JIF000# MPpsSMOH, KoTopast
JIEKUT B JAHHOM INTOCKOCTH U MPOXOUT Yepe3 TOUKY IepeceUeHus JaHHOU IIPSIMOU U

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

MepIEeHIUKYIIIpHA JIF000H NpsSMOI , KOTOpast JIEKHUT B JAaHHOU MJIOCKOCTH U MIPOXOIUT Uepe3
TOYKY IepeCeYeHUs] JaHHON NPSIMOU U IIIOCKOCTH

a) nmapayyieaIbHOU 0) epIeHANKYIIPHON B) CKpELIMBAIOIIEICS

2. Ecnin iBe mepecekarontiecs mpsiMble COOTBETCTBEHHO JIBYM

MEePIEeHANKYISIPHBIM MPSAMBIM, TO OHU TOKE NEPIEHUKYISIPHBI
a) NepHeHIUKYISPHBI 0) mapaJIeIbHbI B) CKpELIMBAIOIINAECS

3. OTpe3oK, COSTUHSIOMNN TaHHYIO TOYKY ¢ TOYKOHM TUIOCKOCTH U JISKAITUN Ha TIPSMOH,
MePIEHIUKYIISIPHON TJIOCKOCTH, HA3bIBAETCS

a) HAKJIOHHOU 0) NepHeHIuKyIIpOM B) MPOEKIMEH

4. JIse mpsiMble B IPOCTPAHCTBE HA3bIBAIOTCS MEPIEHANKYISPHBIMH, €CJIM OHU MEPECEKAIOTCs
noa yII0M

a) OCTpbIM 0) npsIMbIM B) TYIIBIM ) pa3BEPHYTHIM

5. KOHeI_[ MNCPIICHAUKYJLIAPA, nemamnﬁ B IIJIOCKOCTH , HA3bIBACTCA

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

6. Ecin npsaMmasd, HpOBCI[éHHaH Ha IIJIOCKOCTH 4€PE3 OCHOBAHUC HaKHOHHOﬁ, NEPIICHAUKYIIAPHA
eé IpOCKIHUH, TO OHA 1 HAKJIOHHOMH

a) nmapajuiesibHa 0) nepneHIuKyJIspHa B) CKpEIIHBAIOIIASICS

7. Ecnv m10CKOCTh MpoOXOoAUT 4YCPe3 MPAMYHO0, NICPIICHAUKYIIAPHYIO ,[[perﬁ IJIOCKOCTH, TO 3THU
IIJIOCKOCTH

a) napauIeNIbHBI 0) ckpemmBarTCs B) NIEPIECHIUKYJISPHBI

8. Ecnu npsimast meprneHauKyIsipHa IUIOCKOCTH, TO OHA JIBYM
MIEPECEKAIOIHUMCS MTPSIMBIM, JIEKALIUM B INIOCKOCTH.

a) nmapajuienpHa 0) neprneHuKyIsIpHa B) CKpEIIMBAIOIIASICS
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9. Ecniit oiHa U3 IBYX MapaJIeNbHBIX MPSIMBIX MEPIIEHANKYIIPHA TUIOCKOCTH, TO U Apyrast

npsiMast K 3TOM IUIOCKOCTH.
a) NMPUHAJICKUT 0) mapajienpHa B) NEPIICHIUKYIISIPHA
10. [IBe mepecekaromumecs IOCKOCTH Ha3bIBAIOTCS , €CIIN TPEThS

IIJIOCKOCTh, IEPIICHAUKYIISIPHAS TIPSIMOM MEPECEUEHUs ITUX IUIOCKOCTEHN, IIEPECEKAET UX 10
MEPIEHANKYIISIPHBIM PSAMBIM

a) NepHeHIUKYISIPHBIMU 0) mapaienTbHBIMU B) CKPECILIHMBAIOIINMHUCS

KonTposbHast padora mo reme: MHOTOrpaHHUKH
Bapmuanr 1

Yacts 1

1. 3amMKkHYyTasi NOBEPXHOCTDb, COCTABJICHHAS] U3 MHOT0YT0JIbHUKOB M OTPAHMYHBAKOLIAS
HEKOTOPYIO YacTh NMPOCTPAHCTBA, HA3bIBAETCH:

1) YeThipexyroJibHUK 2) MHOroyrojapHuK
3) MHororpaHHuK 4) lllecTnyroJibHUK
2. BepiiMHBI MHOTOTPAHHUKA 0003HAYAIOTCS
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

3)a? 4)6a®

4. Eciu 60xoBbIe pedpa Npu3Mbl NEePHEHINKYJISPHbI OCHOBAHHUIO, TO NIPU3Ma SIBJISIETCH:
1) Haxnonnoit 2) IlpaBuibHOM

3) Ilpsmoit 4) Beimykinoit
5. Eciin B 0CHOBAHUM NMPU3MBI JIEKUT NAPAJLIET0TPAMM, TO OHA SIBJISIETCS:
1) mpaBUIbHOM TTPU3MOK 2) mapauiesenuIne oM

3) mpaBUIILHBIM MHOTOYT'OJIBHUKOM  4) MUpaMuon

6. OTpe3ku, coeMHAIOIINE BEPIIMHY OJHOT0 OCHOBAHMS NIPU3MbI C BEPIIMHON APYyroro
OCHOBAHMS, HA3bIBAKOTCS:

1) I'pansmu 2) CropoHamu

3) OGokoBBIMH peOpamMu 4) nuaroHaJIsSIMH

7. O0beM NPAMOYIroJbHOI0 NapaJuieseNnuIea paBeH:

1) 2(a+b+0) 2) abc

3) 2(ab+ac+bc) 4) HET PaBUIILHOTO OTBETA

8.Y kyba Bce rpanm:

1) [Ipssmoyronbauku  2) KBagpatsl

3) Tpaneuun 4) PomObI
9.K npaBHJIbHBIM MHOTOTPAHHUKAM OTHOCSITCSH:
1) Terpasap 2) ky0 u goaexa’ap
3) OKTa’ap U UKOCAdIP 4) Bce OTBETHI BEPHBHI.
10.Yto npexncrasasier co00il 00K0Basi NOBEPXHOCTH NPSAMOMH NPU3MBbI?
1) [Mapannenorpamm 2) Kpyr
3) IlpssMOyroJibHUK 4) TpeyronbHUK

11.0npenesienne NpsiMmoii NpU3Mbl.

1) Ecniu GokoBble peOpa napasuienbHbl OCHOBAHHMIO.

2) Ecniu OokoBbIe pebpa  MeprneHAuKYISIpHbBl OCHOBAHUIO
3) Ecnu GokoBbie peOpa paBHBL.
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4) Ecnu 60koBbIe pedpa mapauieIbHBL.

12. Il1omagb MOJHOM MOBEPXHOCTH Ky0a paBHa:
1) 6a3 2) 6a?

3) ad

4) a?
Yacts 2

1. OcHoBaHMEM MNPAMON TPEYrOJbHOM MPU3MBI CIYXKHUT HPSIMOYIOJIbHBIM TPEYrOJbHUK C
kareramu 4 u 6, 60koBOe pedpo paBHO 5. Haiiure 00beM pU3MEL.

—Fd_ﬂ_ﬂ_F
e
1 e T 1.7
el .
2. B ocuoBanuu prIMOI\/'I MMPU3MBI JICKUT prIMOYFOJ'[I)HI)H\/JI TPECYroJIbHUK, OAUH M3 KaTCTOB

KOTOpOTO paBeH 4, a TUIoTeHy3a pasHa 4V 2. Haliagure 00b€M pu3Mbl, eciiv € BbIcOTa paBHa 3.

3. Haligure mniomane MOBEPXHOCTH MHOTOTPaHHMKA, M300paKEHHOTO Ha PUCYHKE (Bce
JBYTPAHHBIE YIIIbI PSMBIE).

A

]

4. Haiigute 00beM MHOTOTpaHHHUKA, M300paKEHHOTO HAa PHUCYHKE (BCE JBYIPAaHHBIC YIJIbI
MHOTOT'PaHHUKA TIPSMBIE).

5. Haiinure 00beM MHOrOrpaHHHMKa, M300PKCHHOTO Ha PUCYHKE (BCE IBYTPAaHHBIC YIIIbI
IpSIMBIE).

Bapuanr 2

Yacte 1
86



1. Onpenesienne Npu3Mbl

1) MHOTOrpaHHUK, COCTaBJICHHBIN U3 IBYX /1-yYTOJHHUKOB U /1 TAPAILIIEIOTPAMMOB.
2) MHoOrorpaHHuK, COCTaBJIEHHbIN U3 71-YTOJIBHUKOB U /1 MTAPAJIJIEIIOTPAMMOB.
3) MHoOrorpanHHUK, COCTaBJICHHBIH U3 ABYX PABHBIX /1-YTOJIBHUKOB H 71 TAPAJUIEIOTPAMMOB.
4) Her npaBuibHOTO OTBETA
2. K MHOrOrpaHHMKaM OTHOCATCS:
1) Tlapannenenwumen 2) [Tpusma 3) Ky6 4) Bce OTBETHI BEPHBI
3. OTpe30oK, cOeTUHAIONINI 1B BePIIMHBI IPU3MBbI, He PUHA/JIeKAIIME OTHOWH TPaHu
Ha3bIBaeTCs:

1) JInaroHasnsio 2) Pebpom 3) I'panbio 4) Ocsio
4.Y npu3smsl 60KoBbIE pedpa:

1) PaBHbI 2) CUMMEeTpUYHbI

3) mapajuieabHbI U PaBHBI 4) mapasuienbHbI
5. IlepnieHIMKYJISIP, OMYLEHHBbIH U3 JII000i TOYKH OJHOT0 OCHOBAHMS MPU3MBbI K IJIOCKOCTH
APYroro OCHOBaHMS, HA3bIBAETCH:

1) Menuanoi 2) Ocslo0

3) AuaroHansto 4) BoicoToit
6. K npaBUJIbHBIM MHOTOTPAHHMKAM HE OTHOCHUTCS:

1) Ky6 2) Terpasmp 3) Uxocarnp  4) HeT mpaBUIIBHOIO BapuaHTa OTBETa
7. OcHOBaHMSI IPU3MBI:

1) [MapannenbHbl 2) PaBHbI
3) IleprneHauKyaspHbI 4) He paBHBI

8.Ils1omanbr0 00KOBO MOBEPXHOCTH NMPU3MbI HA3BIBACTCS:

1) cymma momazeit G0KOBBIX MHOTOYTOJTbHUKOB 2) cymma 1uioniaaei 00KOBBIX pedep
3) cymma 1utomiaeit O0KOBBIX TpaHen 4) cymmMma 1iomajeii OCHOBaHH

9. O0beM NpU3MbI paBeH:

1) mpou3BeIeHUIO TUTOIIAX OCHOBAHUS HA BHICOTY 2) CyMME IUIOMAeii O0KOBBIX TpaHel TPU3MBbI
2) NpOU3BEACHHUIO IEPUMETPA OCHOBAHUS Ha BHICOTY 4) HET BEPHOT'O OTBETA

10.Kakas ¢purypa He Mo:xkeT ObITh B OCHOBAHUU NIPU3MbI?

1) Tpaneuus 2) Kpyr. 3) TpeyroabHUK. 4) Ksagpar.
11.Cxko/1bK0 00KOBBIX IPpaHeil MMeeT TPeyroJibHasi npu3Ma?
1) Onny. 2) [ge. 3) Tpm. 4) MHoro.

12. OnpenesieHue NPaBWIbHOM NPU3MBbI.

D)IIpsimast mpu3Ma Ha3bIBAETCS MPABUIILHOM, €CJIM B OCHOBAHUU JISKUT MPABUIILHBIA MHOTOYTOJIbHUK.
2)IIpu3ma Ha3bIBAETCS MPABUILHOMN, €CIIM B OCHOBAHUH JICKHUT MIPABUIIbHBIN MHOTOYT'OJIbHHUK.
3)[Ipsimas mpu3Ma Ha3bIBAE€TCS MPABUILHOM, €CIIM B OCHOBAHUHU JISKUT MHOTOYTOJIbHUK.

4)IIpusma Ha3bIBACTCS MPABUIHLHOMN, €CIIM B OCHOBAHUH JIEKHUT MHOTOYT'OJIbHUK.

Yactb 2

1. OcHoBaHMEM MPSIMO TPEYTOJIbHON MPU3MBI CITYKHUT MPSMOYTOJIbHBIN TPEYroJIbHUK C
karetamu 3 u 8, 6okoBoe pebpo paBHO 5. Haliure 00beM MpU3MBIL.
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2. B ocCHOBaHMU MNpPSMOM NPU3MBI JIEKUT HPSIMOYIOJIbHBIM TpPEyroJIbHUK, OAWH M3 KaTeTOB

KOTOPOTO PaBeH 5, a THIOTeHy3a paBHa 5v2 . Haiiiure 06bEM NPU3MEIL, €CIM €& BBICOTA PaBHA
4.

3. Haiigure momans TOBEPXHOCTH MHOTOTPAHHHKA, HM300paXEHHOTO HA pUCYHKE (Bce
JBYTPAHHbIE YIJIbI IPSMBIE).

4. Haiimute oO0beM MHOTOTpaHHHKA, HW300paXEHHOTO Ha PHUCYHKE (BCE JBYIPAaHHBIC YTIIbI
MHOTOTpaHHUKA MPSAMBIE).

5. Haiinure o0beM MHOTOTpaHHHMKA, W300pPaKEHHOTO HAa PUCYHKE (BCE IBYTPAaHHBIC YIJIbI
MIPSIMBIE).

2

e B

KonTpoabHasi padora no teme: Tesia BpameHust
BapuanT 1

1. B umnuHApHUYecKOM cocyie ypPOBEHb KUIKOCTH JocTuraet 16 cm. Ha kakoii BeicoTe Oyaer

HaxXOo4UThCs YPOBCHB KXKUAKOCTH, €CJIU €€ IICPCIIUTh BO BTOpOﬁ COCy, ANaMCTp KOTOPOTO B 2

=

pasa 0oJIBIIIE HepBOFO? OtBer BBIPA3UTEC B CAHTUMETpPAX.

2.B I_II/IJ'II/IHI[pI/I‘-IeCKI/II\/'I COCYI, B KOTOPOM HAXOOUTCH 8 JIMTPOB BOJLI, OITYIIICHA ACTAJIb. HpI/I
9TOM YPOBCHbB JKUJAKOCTU B COCYAC MMOAHAIICA B 1,7 pasa. quy paBcH 00BeM I[eTaJ'II/I? OtBer
BbIPA3UTE B JIMTpPAX.
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3. B cocyne, umeromiem (opmy KOHyca, YPOBEHBb KUIAKOCTH JTOCTUTACT 2 Br1coTBL OGBEM
KHUOKOCTU paBCH 21 mi. CKoOJIIBKO MUJUIUJIUTPOB X XKUAKOCTHU HYXHO IOJIUTD, I-ITO6I)I IIOJIHOCTBIO
HaIOJHUTH COCYA?

4. JlaHbl 1BE KPYKKH IMIIMHApUYEecKoil popmbl. [lepBas kpykka B mojiTopa paza HUKE BTOPOii, a
BTOpas BJIBOE IIKpe nepBoil. Bo ckoyibko pa3 00bEM MepBoii KpyKKHU MEHbIIe 00bEMa BTOPOit?

5. OpHopoaHbI# map nuameTpom 3 cM uMeeT Maccy 162 rpamma. Uemy paBHa Macca 1mapa,
M3TOTOBJICHHOTO U3 TOTO K€ MaTtepuaia, ¢ 1uameTpom 2 cm? OTBET JalTe B rpaMMax.

S

1. B umnuHApruYeckoM cocyie ypoBeHb KHIKOCTH focturaeT 8 cM. Ha kakoii BeicoTe Oyaer
HaXOJHUThCSl YPOBEHb KUAKOCTH, €CIIU €€ MEePENIUTh BO BTOPOU COCYyl, AMAMETP KOTOPOTo B 2

— -

Bapuant 2

pasa 0oJIbIIIE nepBoro? OtBert BBIPA3UTEC B CAHTUMETpPAX.

2. B nununapudeckuii cocyn, B KOTopoM Haxoautcs 10 muTpoB Bofpl, onyieHa aerans. [Ipu
3TOM YpOBEHb JKUKOCTH B cocyne noausuics B 1,1 paza. Uemy paBen o0bem aeranu? OTBer
BBIPA3UTE B JIUTpaXx.
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1

3. B cocyne, umeromniem GpopMy KOHYCa, YPOBEHB JKHIKOCTH JIOCTHTACT 2 Bp1coTBL. OGBEM
KUIKOCTH paBeH 24 M. CKOJIbKO MUJUTMIIUTPOB JKUJKOCTH HY)KHO JIOJIUTh, YTOOBI MIOJTHOCTHIO

i,

>

HaIOJHUTH COCYA?

4. JanHbl ABE KPYKKH HUIMHApUYeckor popmsl. [lepBast kpyxkka BUe€TBEpO BbIIlI€ BTOPOii, a
BTOpas B YETHIpPE paza Iupe nepBoil. Bo ckoibKko pa3 00bEM MepBoil Kpy:KKH MeHblle 00bEMa
BTOPOW?

5. OmHoponnblii map auameTpoM 6 cMm BecuT 432 rpamma. CKOJBKO TpaMMOB BECHT IIap
JMaMeTPOM 4 CM, U3TOTOBJICHHBIA U3 TOTO € MaTepuaia?

KounTtpoJsbHas padora no teme: O0bemMbl TeJ1

Bapuant 1

1. CTopoHBI OCHOBAHUS IPABUIILHOM MIECTHYTOJIHHOM MUpaMUJIbl paBHBI 22, 60KOBbIE péOpa
paBHbI 61. HalimuTe mutoniaas O0KOBOM MOBEPXHOCTH 3TOU MHUPAMHM/IBL.

2. CTopoHa OCHOBaHHMS NPAaBUIBHOM TPEYroJbHON MUpaMU/Ibl paBHA 4, a BBICOTA ITUPAMM/IbI

paBHa 2+/3. HaitnuTe 065EM 5TOi MUpaMUIBL.

3. Haiinute 00bEM MpaBUIILHON YETHIPEXYTOIbHOM MUPAMHU/IBI, CTOPOHA OCHOBAHUS KOTOPOM

paBHa 6, a 60KoBO€ pedpo paBHO V67 .

4. OcCHOBaHHEM YETBIPEXYTOIBHON MTUPAMHUIBI SBIISETCS MPSIMOYTOJBHUK CO CTOpOHaMH 3 1 9.
HaiinuTe BBICOTY 3TOM nMpaMubl, eciu e€ 00bEM paBeH 72.
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5. B ocnoBanuu nupamuipl SABC nexut npaBuiibHbli TpeyroiabHuk ABC co cropoHoii 2, a

6okoBOE pebpo SASA TepIeHINKY/IIPHO OCHOBAHMIO U paBHO 7+/3 . Haiimute 06bEM
nupamuasl SABC.

6. .B tpeyronbnoit nupamuge ABCD pébpa AB, AC u AD B3auMHO neprieHIuKyISpHBbI.
Haiigure 006éM mupamuel, eciu AB =2, AC =15 u AD=13.

Bapuanr 2

1. B tpeyronsnoii nupamusie ABCD pédpa AB, AC u AD B3auMHO NepHeHIuKyJIsSpHBI.
Haiinmure 066€M sT0i#1 mupamuasl, eciiu AB=3 , AC =14 u AD= 8.

2. B ocnoBanuu nupamusisl SABC nexut npaBuibHbIN TpeyroiabHuK ABC co cropoHoii 6, a

6oKOBOE PebPO SA TEpIEHINKYIIPHO OCHOBAHMIO i paBHO 4+/3 . Haiiure 06bEM mapaMuIbl
SABC.

3. OCHOBaHMEM YETHIPEXYTOIBHON MUPAMHUJIBI SIBISETCS MPSMOYTOJIBHUK CO CTOpOHAaMU 6 1 7.
Haiigure BbicOoTy 3TOM nupamuibl, eciau e€ 00bEM paBeH 84.

4. Haiimute 00bE€M MPaBHIIbHOM YETHIPEXYTOJIBHON MHUPaMU/Ibl, CTOPOHA OCHOBAHUS KOTOPOM

paBHa 4, a 6oxoBoe pedpo paBHO 2V 11.

5. CTopoHa OCHOBaHUS MPABUIILHON TPEYroJIbHON MUPAMUIbI paBHA 2, @ BBICOTA TUPAMMU/IbI

paBHa 44/3. Haiinmure 06bEM 3TO# TUpaMuIbI.

6. CTOpOHBI OCHOBAHUS MTPABUIILHOM IIECTUYTOJILHON TUpaMubl paBHbI 10, 60koBBIE pEOpa
paBubl 13. Halimure muioniaas 60KOBOM MOBEPXHOCTH STOU MHUPAMHU/IBL.

HTorosasi KOHTpPOJbLHasA padoTa
1 BapuaHr.

1.Borunciuts: V167 - V4
a)4; 6)16, 8)64.

2.Pemuth ypaBHEHHE: (§)3X+1 = (§)5X—3_
a)4; 6)0.4; 6)0,25.
3.Pemuts HepaBencTso: 0,374 > 0,027.

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

4. II1nocKoCTh @ MPOXOAUT Yepe3 TUaroHaab OCHOBAHMS Mapajulesenunesia i CepeJuHy OHOM U3
CTOPOH BepXHEero ocHoBaHus. OrpenennTe BUJl CEYEHHUS.
a)mpaneyus; 0)napaninenocpamm, 8)mpeyeorbHuxK.

5.Bbramciuts: logg 5 0,5 - logg 8—11 — 70872,
a)4; 6)0,4; 8)-4.
6.Hasatb cymmy KopHeii ypaBrenus: logs(x? — 11x + 27) = 2.
wll; 6)18; ¢)-11.
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7.Pemuth HepaBeHCTBO: logs (8 — 6x) < logs 2x.

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

8. 3mepenus mpsiMOyroJibHOTO Napauienenuneaa pasusl 12, 9 u 8 m. Haligure nuaronaib
napajuiesenunesa.

a)l4; 6)13: 6)17.
. 5

9.Bpranciuts: 2 sin (—%) + Cos?n — 2t92 ™ — 3ctg %

a)0,5-\2; 6)N2-0,5; 8)1,2+N2.

10.Pemnth ypaBHenue: tg 2x+1=0.

A nmn YA nmn YA mn
Dot O -gtmLty

2 BapuaHT.

1 .BoiuncauTs: /914 - 3/81.
a)27; 0)9; 8)81.
4

4 2x
2.PelnTh ypaBHEHHE: (5)X+1 = (5) :

a)-1;6)2;6)1.
3. Pemuts HepaBeHcTBO: 572X > 125,
a)(-0,2); 6)(-2,0), 8)(-2;2).

4. ITnockocTh @ TIepeceKaeT ToJIbKO O0KOBbIe péOpa mapaenenunena. OnpeaenauTe B
CCUCHMS.
a)mpaneyusi; 6)napanienoepamm, 8)mpey2oabHuxK.

5.Boruncnuts: [g1 0 - log: 125 + 31108318,
5
a)4; 6)-3; 8)5.

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

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

a)(-0;1); 0)(1,x); 6)(-1;1).

8.M3Mepenust mpsMOyroJIbHOTO Napaienenumnena passsl 6, 4 u 12 m. Haliqute auaronans
napajuieJenumnesa.

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

9. Boiuncaute: 3 coss?” + cos (_4?71) + 2tgm — 6 sing.
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a)0,5-N3; 6)\3-3; 6)1-373.

10.Pemuts ypaBHenue: : ctg 2x-1=0.
T mn T mn T mn

Dot O -gtRity

2. OueHo4YHbIe CpeACTBA /ISl IPOMEKYTOYHOM aTTecTaliu 00y4alouXcs
[TpomexyTouHas aTTecTanus OCyniecTBIseTcs B (hOpMe KOHTPOJIBHOW PabOThI
DoHO 0UeHOUHBIX CPEOCE 014 NPOBEOCHUS NPOMENCYMOYUHON ammecmayuu

Bapuant 1

1
Haitaure 3HaueHUE BBIPAXKEHHUS: 1% -56- %

2 9710 ‘96

Haitaure 3HaueHuEe BBIpAXKEHHUS: 3

3 [TocTynuBiuii B mpoaaxy B sHBape MOOMIbHBIN Tenedon croumn 2400 pybreil. B Hos0pe
oH ctais crouth 1200 pyOneit. Ha ckoibko mpoIieHTOB CHU3WIIACH 1I€HAa Ha MOOVITBHBIN
TesnedoH B EpHUOJ ¢ SHBAPS M0 HOSOPH?

4 Berauciute: 3/32 +3/-8.

5 Haiinure KOpeHb ypaBHEHUS: 1+8(3x+7)=09.

6 Haitmure cosa, ecnm sina=- 0,6 1 270° <o<360°.

7 YcTaHOBUTE COOTBETCTBHE MCXKAY BEJIMYMHAMU U X BO3MOKHBIMHU 3HAYCHUAMU: K
KaXXJIOMY 2JIEMCHTY IICPBOI'O CTOJ'I6Ha HO,Z[6epI/ITe COOTBCTCTBYIOH_[I/Iﬁ OJICMCHT U3
BTOPOI'O CTOJ'I6I_[a.

BEJIMYNHBI BO3MOXHbIE 3HAUEHUA
A) Toma s IOYTOBOM MapKu 1) 362 kB. M
b) momiaae MUCbMEHHOTO CTOJIa 2)1,2 xB. M
B) mnomane Cankr-IlerepOypra 3) 1439 kB. kM
I') monraae BoaeHO0IbHON TUTOMIAIKA 4)5,2 kB. cM

B Tabauue nox kaxaoi OykBOil, COOTBETCTBYIOLIEH BETMUNHE, YKAKUTE HOMEp €€
BO3MOKHOI'O 3HAYECHHUS.

OrtBerT:
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B uemnmoHare no ruMHacTUKe y4acTBYIOT 75 ciopTecMeHok: 15 n3 Yexuu, 30 u3
CnoBakuu, octansHble — U3 ABCTpHH. [1opsSI0K, B KOTOPOM BBICTYNAIOT TMMHACTKH,
ompenensercs xxpebuem. Haiinnte BepoATHOCTB TOTO, YTO CIIOPTCMEHKA, BBICTYIAIOIIAS
MIEpPBOM, OKaxXeTcs U3 ABCTPHUH.

Ak, nmeronuii popmy kyba ¢ pedpom 20 cm 6e3 0THOM TpaHH, HY)KHO TIOKPACUTH CO
BCEX CTOPOH CHapyxu. HaiiuTe miomans noBEpXHOCTH, KOTOPYIO HEOOX0AUMO
nokpacutb. OTBET JaiiTe B KBaPAaTHBIX CAHTUMETpaXx.

Bapuanr 2

3 3
) (—2———) 160,
HaliguTe 3HaYeHUe BBIPaKEHHMS: 4 8

26

o 4 -1
HaI/I)II/ITe 3HAYCHHEC BBIPAKCHUA: 2%.2

AHs KynuJia Tpoe3HOM OusieT Ha MecsIl U caenana 3a Mecsil 41 moe3aky. CKoiabKo
py0uieil oHa COKOHOMMIIA, €cliu IIpoe3aHoN oueT crouT 580 pybneil, a pazoBas
noe3aka — 20 pyomnei?

(2v7)°

14

HaitauTe 3HaueHUE BBIpAXKEHHUS:

Haiinure kopeHb ypaBHEHUS: S— 6(—2x + 5) =—1

Haiinure SIN QL eepy €OsA = 0,6 ;1 < a < 27

VYcTaHoBUTE COOTBETCTBHE MCXKIAY BCIMYHMHAMU M WX BO3MOXXHBIMH 3HAYCHUSAMMU: K
KaxKIOMYy JBJIEMCHTY HIEpPBOIO CTOJ'I6I_Ia HO,Z[6epI/ITe COOTBGTCTBYIOH_[I/Iﬁ OJICMCHT H3
BTOPOI'O CTOJ'I6I_[a.

BEJIMYNHLI

A) miomaab OJHON CTpaHUIBI yYeOHHUKA
b) mnomans Teppuropun pecyonuku Kapenus
B) miomanas o1HOM CTOPOHBI MOHETHI

I') mnomane 6aAMUHTOHHOMN TIOMIAKA

BO3MOXHBIE 3HAYEHUA
1) 81,7 xB. M

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

4) 300 xB. MM

BO3MOXXHOTI'O 3HAYCHHA.

OtBeT

B tabmuie moja kaxmoil OyKBOW, COOTBETCTBYIONICH BEIMYMHE, YKAKUTE HOMEp o€

8 B ¢upme Takcu B manubiit MoMeHT cBoO0HO 20 MamuH: 10 4epHbIX, 2 KENThIX U
8 3enenbix. [1o BI30BY BhI€Xasa OJIHA W3 MAIlUH, CIIYYaitHO OKa3aBIIasiCsl OJMXKE BCErO K
3akasuuiie. Haiiiure BeposSTHOCTh TOTO, YTO K HEH MPUEET 3€TIEHOE TAKCH.

nokpacutb. OTBET JaliTe B KBAJAPATHBIX CAHTUMETPAX.

9 Amuk, nmerouit popmy kyoda ¢ pedpom 30 cm 0e3 01HOM rpaHH, HY>KHO IOKPACUTh CO
BCEX CTOPOH CHapyxH. Haliure miomaas MoBEpXHOCTH, KOTOPYIO HEOOXO0 MO

Ikana oueHnBaHuA

Ouenka OTJIMYHO X0po110 YIOBJIETBOPHUTEJ | HEYyAOBJETBOPH
bHO TeJbHO
KauectBoO [IOJIHO HU3JIaraer naéT OTBET, u3Jaraer 00HapyXHBaeT
OTBETOB Ha W3yYEHHBIN yIIOBJIETBOPSIOUINIT MaTepuan HE3HaHUe
BOIPOCHI Marepuai, 1aér TEM XKe HEIOJIHO U OoJbIIel YacTu
1o TeMam MIpaBUIILHOE TpeOOBaHUsM, UTO U JOITYCKaeT COOTBETCTBYIOILIE
npeamera OIIPENIETICHHOE JUIS OLIEHKU HETOYHOCTH B ro pazzaena
MOHSITHIA; «OTJIMYHOY, HO OTpeesIeHun M3y4aeMoro
oOHapyXHBaeT nomyckaet 1-2 MOHATHH WU MaTepuaa,
NOHUMAaHHE OLINOKHU, KOTOPbIE bopMynupoBke JIOITYCKaeT
Marepuana, MOXKeT | caM )K€ UCIPABIIAET, | TEOPHUil; HE yMEeT OmuOKu B
000CHOBATh CBOU u 1-2 Henouéra B JIOCTaTOYHO bopMynupoBKe
CYXJICHUS, MOCIIEZIOBATEILHOCT rIyO00KO U OTpeesieHul U
MIPUMEHHUTh 3HAHUS U U SI3BIKOBOM JIOKa3aTeIbHO TEOPHIiA,
Ha IPaKTHKE, odopmiIeHUN 000CHOBATh CBOM | HCKa)KaIOILIUE MX
PUBECTU U37IaraeMoro CYXICHHUS U CMBICTI,
HE0OX0IUMBIE MIPUBECTH CBOU OecropsIO4YHO U
MIPUMEPHI HE TOJILKO MIPUMEPBHI; HEYBEPEHHO
1o y4eOHUKY, HO U W3J1araeT u3Naraer
CaMOCTOSITEILHO MaTepuan MaTepuan
COCTaBJICHHbBIE; U3J1a HEMOCJeI0BaTENb
raetr Marepuan HO U JIONyCKaeT
MOCJIE0BATENBHO U OIIKOKY B
MIPaBUIIBHO C TOYKU SA3BIKOBOM
3pEHUsI HOPM odopmIeHUN
JIUTEPaTypHOTO M3J1IaraeMoro
SI3BIKA
KosnuectB 90 — 100% 75 - 89% 50 — 74% Menee 50%
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0

NpaBUJIbH
bIX
OTBETOB B
TecTe
KauyecTBO | BCe 33a7auM pelleHbl peleHo BEpHO pemeno ot 50 10 OTCYTCTBYIOT
BBLINOJTHEH BEPHO; 6oxaee 75 % Bcex 74 % Bcex 3amad; HEOO0XOINMBIE
ust WCIOJIb30BaH 3a1a4; MOTYT HE BCerya TEOPETHUYECKHUE
KOHTPOJbH Haubosee BCTPEYATHCS UCTIOJIb30BaH 3HaHUS;
bIX padoT | palMOHAIBHBIN ITyTh OT/CIIbHBIE HauboJee JIOITYLIEHBI
peleHus; HETOYHOCTH B panroHaTbHBIN omuoOKku B 6osee
U3JI0KEHNE apupMeTUIECKUX NyTh pelIeHus yem 50 % 3anau.
MaTepuala JIOTUIHO, pacuerax B pemennn
IrpaMOTHO, 6€3 MPOSBIISETCS
V1115 () HE3HaHUe
OCHOBHOTO
MaTepuaa
yaeOHOMU
IPOTPaMMBI

IIpuiio:kenue 2 k padoueii mporpamme

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEIMETA
Monynb «Anredpa 1 Hayajga MaTeMaTUYECKOTO aHATIN3a»

Ne Pa3nen / rnaBa Kou- Tun 3ansaTus Buna u dopmer | Kanengapusie/haktu
/ Tema BO KOHTPOJIA YECKUE CPOKHU
y4eOHOTO 4acoB MIPOBEACHUS
npeamera
10 knacc/ 1 rog odyuenus: (68 yacoB)
MHoxkecTBa 14
PalMOHAJIBHBIX "
JelCTBUTEIbHBIX
yucesa. PanmoHajabHbIe
YPaBHeHHS "
HepPaBeHCTBA.
1. | AuarHocThuecKuit 1 Ypok koHTposs U | BxoaHou
cpes. MPOBEPKU 3HAHWM | KOHTPOJIb:
U YMEHHI KOHTPOJIbHAS
paboTa
2. | MHOXecTBO, 1 Ypok
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oIepalmy Haj

dopmupoBanus

MHO>KECTBAMHU. HOBBIX 3HAHUI
JnarpamMmel
Olinepa—BeHHa.

3. | PaunonanbHbIe Ypox npumeHeHus

quca. 3HaHUM Ha
IIPAKTHKE

4. | OOBIKHOBEHHBIE U Ypox npuMeHeHus
JIECSITUYHbBIE 3HaHUI Ha
IpoOu, IPOLIEHTHI, IIPAKTHKE
OECKOHEUYHbIE
MEepUOIUUECKHE
poowu.

5. | Apudmernyeckue VYpok npruMeHeHus
OIepaIyu C 3HAHHUM Ha
panoHaIbHBIMU IIPAKTHKE
qlCllaMH,
npeoOpazoBaHus
YHCIIOBBIX
BBIPAKEHUII.

6. | [Ipumenenue Ypox npruMeHeHus
npoOent u 3HAHUHN Ha
MIPOLIEHTOB ISt MIpaKTUKE
pelieHus
MPUKIAIHBIX 3a7a4
13 pa3IUYHbIX
oTpaciei 3HaHuM 1
peaTbHOM KU3HHU.

7. | [leficTBUTENbHBIC VYpok npuMeHeHus
yucna.Panmonaibx 3HaAHUU Ha
ble U MPAKTHKE
UppalMoHalbHbIE
qucla.

8. | Apudmernueckue Ypox npuMeHEHHs
oTiepaluy C 3HAHUM Ha
NeCTBUTENbHBIMU MPAKTHKE
YHCIIaMHU.

9. | [IpubnmwxEHHbIC Ypox npuMeHEHHS
BBIYHCIICHUS, 3HAHUH Ha
MpaBuIIa MPAKTHKE
OKpYTJIEHUS,

MIPUKUIKA U
OILICHKA pe3yJIbTaTa
BBIYHCIICHUM.

10. | ToxnecTBa 1 Ypok npuMeHeHus
TOKJIECTBEHHbBIE 3HAHUU Ha
npeoOpa3oBaHusl. IPaKTUKE

11. | YpaBHenue, Ypox npuMeHeHus
KOPEHb YPaBHEHHUS. 3HaHUH Ha

IPaKTUKE

12. | HepaBeHnctBo, Ypox npuMeHeHus

peueHne 3HAHUM Ha
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HEpPAaBEHCTBA.
Merton
WHTEPBAJIOB.

IIPAKTHKE

13.

Pemenne neasix u
IpoOHO-
paloHaIbHBIX
YpaBHEHUH U
HEPaBEHCTB

Ypok npuMeHeHus
3HaHUHU Ha
IIPAKTHKE

14.

KontponbHas
paboTa o Teme:
MHoxecTBa
palMoHaIBHBIX U
e CTBUTEIIHLHBIX
YHCel.
PanumonansHEIC
YpaBHEHUS U
HEPaBEHCTBA.

Ypox KOHTpoOsIs U
MPOBEPKU 3HAHUU
Y YMEHUI

Temarnueckuii
KOHTPOJIb:
KOHTPOJIbHAS
pabora.

DyHKIUM U Tpaduku.

Crenenb c

HEeJIbIM

noxka3sarteJjiemM

15.

OyHK1HUS, CIIOCOOBI

Ypox npruMeHeHus

3aJ1aHus (QyHKIIHH. 3SHAHHH Ha
B3anmuo IIPAaKTUKE
oOpaTHbIe

¢dbyakuuu. ['paduk

byHKINH.

16. | OGnactpb VYpox npuMeHEeHHs
OTpeaeICHUs Hu 3HAHUHI Ha
MHOKECTBO MPAKTHKE
3HA4YECHUI
¢dbyaknuu.  Hymwm
byHKINH.

[IpomexyTku
3HAKOTOCTOSIHCTBA.

17. | Yérnble n Ypox npuMeHEeHHs
HEYETHBIE 3HAHUM Ha
(GyHKIHH. PAKTHKE

18. | Crenenp ¢ uenbIM Ypok npuMeHeHus
MOKa3aTeseM. 3HAHUH Ha

MPAKTHKE

19. | CrannaptHas Ypox npuMeHEHHS
dhopma 3anucu 3HAHUH Ha
JECTBUTENHEHOTO MPAKTHKE
qucra.

Hcnons3zoBanue
noaxoasmieit
(dhopMBbI 3anuCH
JEACTBUTEIBHBIX
qucen A
pelieHus
MIPAKTUIECKHIX
3a/1a4 u
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MPEICTaBICHUS
JTAHHBIX.

20. | Crenennas 1 Ypok npumeHeHust
GbyHKIus C 3HaHWUH Ha
HaTypaJIbHBIM | IPaKTHUKE
LEJTBIM
nokasarenem.  E€
CBOMCTBA u
rpaduK.

Apudmernyeckuii 18

KOpeHb N—0ii cTemeHH.

HppannonajibHbie

ypaBHEHHA "

HEepaBEeHCTBa

21. | Apudmernuaeckuit 1 Ypok
KOpEHb (dbopMupoBaHUs
HaTypaJabHOU HOBBIX 3HAHUU
CTETICHH.

22. | Apudmernaeckuit 1 Ypok npuMeHeHus
KOPEHD 3HAHHUI Ha
HaTypaJbHOU IIPAaKTUKE
CTETICHH.

23. | JleiicTBus ¢ 1 Ypox
apuMETHIECKUMHU dbopMupoBaHHs
KOpHSIMHU N—Oi1 HOBBIX 3HAHUU
CTETCHH.

24. | [levicTBus C 2 VYpox npuMeHeHHs
apumMeTHuyeCcKuMu 3HaHUU Ha
KOpHSMHU N—Oit MPAKTUKE
CTETCHH.

25. | PaBHOCHMIIBHBIC 2 Ypox npuMeHEeHHs
ypaBHEHUS u 3HAHUM Ha
HEPaBEHCTBA PAKTHKE

26. | UppammoHanbHbIe 1 Ypok
ypaBHEHUS dbopMupoBaHUs

HOBBIX 3HAHUI

27. | UppammoHanbHbIe 1 Ypox npuMeHEHHS

ypaBHEHUS 3HAHUH Ha
PAKTHKE

28. | UppammoHnanbHbIe 1 Ypok

HEpaBeHCTBA (hopmupoBaHus
HOBBIX 3HAHUU

29. | UppanunoHanbHble 1 Ypok npuMeHeHus

HEpaBEHCTBA 3HAHUH Ha
MPAKTHKE

30. | Pemenue 2 Ypok nosropeHus,
HppanioOHAIBHBIX CHCTEMAaTH3aINHU U
ypaBHEHHUH 006001IEeHNs

3HaHUM,
3aKpeIuIeHUs
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yMEHUHI

31. | Pemenue 2 Ypok noBropeHus,
UppalNOHAIBHBIX CHCTEeMaTH3aluN U
HCPaBCHCTB 00001IeHUs

3HAHHH,
3aKpeIICHUS
yMEHUHI

32. | CpoiicTBa 1 1 Ypox
rpaduk KopHs N-0it (dopMupoBaHUs
CTEIIEHU HOBBIX 3HaHUI

33. | CpoiicTBa 1 1 Ypox npuMeHeHHs
rpaduk KopHs N-0it 3HaHUHU Ha
CTETIeHU NPaKTHUKE

34. | KonTposbHas 1 Ypoxk koHTposs M | Temarnueckuit
pabora 1o TeMme: MPOBEPKH 3HAHUH | KOHTPOJIb:
Apudmernueckuit " YMEHUHN KOHTPOJIbHAS
KOPEHb n—oi paborTa.
CTETEeHH.

HppaumnonansHsie
YpaBHEHHS "
HEpaBEHCTBA.

DopMy.Jibl 22

TPUTOHOMETPHH.

Tpuronomerpuuyeckue

YPaBHEHMHI.

35. | Tpuronomerpuiec 1 Ypok
Kasg  OKPYKHOCTb, (dopmupoBaHus
olnpeneneHue HOBBIX 3HAaHUM
TPUTOHOMETPUYECK
ux byHKIHI
YHCIIOBOTO
apryMeHTa.

36. | Tpuronomerpudec 1 Ypox npuMeHEHHS
Kasg  OKPYKHOCTb, 3HaHUHI Ha
olnpeeneHue IPaKTUKE
TPUTOHOMETPUYECK
ux byHKIMI
YHCIIOBOTO
apryMeHTa.

37. | CuHyc, KOCHHYC U 1 VYpok
TaHI€HC YMCIIOBOTO dopmupoBaHus
apryMeHTa yria HOBBIX 3HAaHUM

38. | 3naku CHHYCa, 1 Ypok
KOCHHYCa u dbopmupoBaHus
TaHreHca HOBBIX 3HAaHUM

39. | 3aBuUcUMOCTD 1 Ypox npuMeHeHus
MEXJy  CHHYCOM, 3HaHUHN Ha
KOCHHYCOM u IPaKTUKe
TAHI'€HCOM OJTHOTO
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U TOTO K€ yria

40. | Tpuronomerpuuec Ypok npuMeHeHus
KHE TOXKIECTBA 3HaHUHU Ha
IIPAKTHKE
41. | CuHyc, KOCHHYC U Ypox npruMeHeHus
TaHI'€HC YIVIOB O U 3HaHUHU Ha
—a IIPAKTHKE
42. | Apkcunyc, Ypok
apKKOCHHYC u dbopmupoBaHus
apKTaHI€HC HOBBIX 3HAHUI
YHCIIOBOTO
aprymMeHra.
43. | OcHOBHBIE Ypok
TPUTOHOMETPHUUECK (dbopMupoBaHUs
ue (hopMyIIBL. HOBBIX 3HAHUI
Dopmytbl
CIIOXKEHUS
44. | OcHOBHBIE Ypok
TPUTOHOMETPHUUECK dbopMupoBaHUs
ue (bopMyIBL. HOBBIX 3HaHUI
Dopmybl
JIBOMHOTO yriia
45. | OcHOBHBIE Ypox
TPUTOHOMETPUYECK (dopmupoBaHus
ue (bopMybI. HOBBIX 3HAaHUM
DopMyJIbl
MIOJIOBUHHOTO yIJIa
46. | OcHOBHBIE Ypok
TPUTOHOMETPUYECK (dopmupoBaHus
ue (bopMybI. HOBBIX 3HAaHUM
DopmyJibl
IIPUBEJICHUS
47. | OcHOBHBIE Ypox npuMeHEHHs
TPUTOHOMETPUYECK 3HaHUHI Ha
ue (bopMybI. IIPAaKTUKE
Dopmyiibl
IIPUBEJICHUS
48. | OcHOBHBIE Ypok
TPUTOHOMETPUYECK (dopmupoBaHus
ue (bopMyIbI. HOBBIX 3HAaHUM
Cymma u pasHOCTb
cunycoB. Cymma u
pa3HOCTh
KOCHHYCOB
49. | IIpeoGpazoBaHue Ypok NoBTOpEHHH,
TPUTOHOMETPHUUECK CUCTEMAaTHU3alHu U
WX BBIpXKEHUN 00001IEHNS
3HAHMH,
3aKpeNICHUS
yMEHUMI
50. | YpaBHeHue cosx = Ypok
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a dbopMupoBaHUS
HOBBIX 3HAHUU
51. | YpaBHeHue sinx = Ypok
a dbopmupoBaHus
HOBBIX 3HAHUU
52. | YpaBHeHuetgx = a, Ypok
ctgx=a dbopmupoBanus
HOBBIX 3HAHUU
53. | Pemenue Ypox moBTOpEeHUs,
TPUTOHOMETPUYECK CHCTEMaTH3aIlH |
WX ypaBHEHUU 00001IeHNA
3HAHMH,
3aKperICHUS
yMEHUHI
54. | KonTponbHas Ypok koHTposs u | Temarnueckuit
pabora 1o TeMme: IPOBEPKU 3HAHUM | KOHTPOJIb:
(bopmyIbl 1 yMEHHH KOHTPOJIbHAS
TPUTOHOMETPUHU paborTa.
IHocnenoBarenbHOCTH
U NPOrpeccHn
55. | IlocaenoBarenbHOC Ypox
TH, CTIOCOOBI (bOpMI/IpOBaHI/IH
3aaHKA HOBBIX 3HAHUM
MOCJIEIOBATEIHLHOC
Tell. MOHOTOHHBIE
MOCJIEIOBATEIHHOC
TH.
56. | Apudmernueckas VYpox npuMeHEeHHs
U TreoMeTpuyecKas 3HAHUM Ha
MIPOTPECCHUHU. PAKTHKE
57. | beckoneuHo Ypok
yObIBaroIIIast dbopMupoBaHHs
reoMeTpuuecKas HOBBIX 3HAHUI
Mporpeccusi.
Cymma
OECKOHEYHO
yOBIBaroIIei
reOMEeTPUUECKOH
MIPOTPECCHUHU.
58. | ®opmyna CIOKHBIX Ypok
IIPOLIEHTOB. dbopMupoBaHus
HOBBIX 3HAHUU
59. | Ucnonw3oBanue Ypok npuMeHeHus
MIPOrpeccuu Ais 3HAHUH Ha
pereHus MPAKTHKE
pealbHBIX 3a/1a4
MIPUKIIATHOTO
Xapakrepa
60. | [IpomexyrouHas Ypox koHTposs u | [Ipomexyroun
aTTecTalus: MPOBEPKM 3HAHUU | as arTecTaius:
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KOHTpOJIbHAsE ~ TIO U YMEHUU KOHTPOJIbHAS
WUTOTaM roja pabora.
IloBTOpEHHE, 2
00001IEHHE,
cucTeMaTH3alus
3HAHMH
61. | [loBTOpeHue: 1 Ypok noBropeHus,
MHOKCCTBA, CUCTEMATHU3AIIH U
bynxumm, 5 006001EeHHns
apu(METHIECKHHA SHamHuii,
KOPEHb.
3aKperuIeHUs
yMEHUHN
62. | [loBTOpEHue: 1 Ypok nosropeHus,
TPUTOHOMETPHA, CUCTEMaTH3allu1 U
IIpOrpeCCrn. 00001IeHUs
3HAaHUH,
3aKperuIeHUs
yYMEHUHN
11 knacc/ 2rox ooyuenus (102 yacoB)
Crenennb c 12
PALMOHAIBHBIM
nokasareJieMm.
Iloka3aTenbHast
dyHkusa.
Iloka3aTenbHbIE
YPaBHeHHS U
HepaBeHCTBAa
63. | CteneHn c 1 Ypok
paloHaIbHBIM dbopMupoBaHUs
MOKa3aTeJIeM. HOBBIX 3HAHUI
64. | CBoiicTBa CTEICHHU. 1 Ypok
dbopMupoBaHH
HOBBIX 3HAHUHI
65. | [IpeoOpazoBanue 2 Ypox npuMeHEHHS
BBIPAKEHUH, 3HAHUH Ha
COJIeprKalIuX MPAKTHKE
paloHaIbHbIC
CTETICHH.
66. | Iloka3aTenbHas 1 Ypok
¢byHKLU, eé dopmupoBaHus
CBO#icTBa U rpaduk HOBBIX 3HAHUI
67. | IlokazarenbHbIE 1 Ypox
ypaBHEHUS dbopMupoBaHus
HOBBIX 3HAHUU
68. | [loxazaTenbHbIE 1 Ypox npuMeHeHus
ypaBHEHUS 3HAHUH Ha
MPAKTHKE
69. | IlokazarenbpHbIC 1 Ypox
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HepaBeHCTBa

dopmupoBanus
HOBBIX 3HAaHUN

70. | [loka3aTenpHbIC 1 Ypok npuMeHeHus
HEPABEHCTBA 3HAaHUMI Ha
IIPAKTHUKE
71. | Pemenue 2 Ypok noBTOpEHUS,
MOKa3aTeIbHBIX CHCTEMaTH3aIH U
ypaBHEHUH, 00001IeHUs
HEPABEHCTB. 3HaHHUI,
3aKpeIuICHUs
yMEHUHI
72. | KonTposbHas 1 Ypox koHTposs u | Temarnueckuii
pabota mo Teme: NPOBEPKH 3HAHWH | KOHTPOJIb:
[Toxa3zaTenbHas U YMEHUU KOHTPOJIbHAS
GyHKIMS. pabora.
Jlorapudgmuueckasi 12
pynkuus.
Jlorapugmuyeckue
ypaBHEHHA "
HEpPaBEeHCTBA
73. | Jlorapudm uncna. 1 Ypox
dbopMupoBaHUs
HOBBIX 3HAHUU
74. | CpoiicTBa 1 Ypok
norapudmoB dopmupoBaHus
HOBBIX 3HAHUI
75. | ecaTuunbie 1 1 Ypok
HaTypajbHbIE (opmupoBanus
OTapH MBI HOBBIX 3HAHUI
76. | [IpeoOpazoBanue 2 Ypox npuMeHEeHHs
BBIPAKEHHIA, 3HaHU Ha
COIEpIKAIITIX MPAKTHKE
sorapudmsl
77. | Jlorapudpmuaeckas 1 Ypok
byHkuus, eé (dbopMupoBaHUS
CBOIicTBa U rpaduK HOBBIX 3HAHHH
78. | Jlorapupmudeckue 1 Ypok
YpaBHEHUSA (opmupoBanus
HOBBIX 3HAaHUM
79. | Jlorapupmudeckue 1 Ypok npuMeHeHus
YpaBHEHHUS 3HaHUH Ha
MPAKTHKE
80. | Jlorapupmuueckue 1 Ypok
HEpPaBEHCTBA opmupoBanus
HOBBIX 3HAaHUM
81. | Jlorapupmuueckue 1 Ypox npuMeHeHus

HCEpaBCHCTBA

3HAHUH Ha
IIPAKTUKE
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82. | Pemenue 1 Ypok noBTOpEHHS,
norapuGpMuIEcKux CHCTEMaTU3aluu 1
ypaBHeHHUil, O606IJ.E€HI/I$I
HEPABEHCTB. SHAHHH,

3aKpeIuIeHUs
yMEHUHI

83. | KonTposbHas 1 Ypox koHTpoinsi u | TemaTmueckuii
paboTa o Teme: MPOBEPKU 3HAHUN | KOHTPOJIb:
Tlorapudmueckas Y YMEHUI KOHTPOJIbHAS
dyHKTI pabora.

Tpuronomerpuyeckue 9

byHkuun U 170.4

rpaguku.

Tpuronomerpuyeckue

HEepaBEeHCTBa

84. | Tpuronomerpuuec 1 Ypok
Kasg QyHKIus y = dbopMupoBaHUS
COS X, e€ cBoiicTBa HOBBIX 3HAHMI
u rpadpuk

85. | Tpuronomerpuuec 1 Ypox nprMeHeHus
Kasg QyHKIus y = 3HaAHUU Ha
COS X, €€ cBoOMCTBa MPAKTUKE
u rpaduk

86. | Tpuronomerpuiec 1 Ypok
Kas QyHKIUA Yy = dbopmMupoBaHHs
sin X, e€ cBoiicTBa HOBBIX 3HAHUI
u rpaduk

87. | Tpuronomerpuiec 1 Ypox npuMeHEeHHs
Kasg QyHKIus y = 3HAHUM Ha
sin X, eé cBoiicTBa MPAKTHKE
u rpaduk

88. | Tpuronomerpuyec 1 Ypok
Kas QyHKIUsA Yy = dbopMuUpOBaHHS
tg X, e€ cBoiicTBa U HOBBIX 3HAHUU
rpaduk

89. | Tpuronomerpuyec 1 Ypox npuMeHEHHS
Kasg QyHKIusS y = 3HAHUH Ha
tg X, e€ cBoiicTBa U MIPAKTHKE
rpaduk

90. | [Ipumeps! peuieHus 2 YPok NOBTOpEHHH,
poCTeHIINX cucTeMaTH3aluyl U
TPUTOHOMETPUYECK 0000mieHus
UX HEPAaBEHCTB 3HaHUH,

3aKpeIuIeHUs
yMEHUHI

91. | KonTposbHas 1 Ypok kxoHTposia u | TemaTuueckuii
pabota mo Teme: NPOBEPKHU 3HAHHUN | KOHTPOJIb!
TPUTOHOMETPUYECK U YMEHUH KOHTPOJIbHAS
ue GyHKIUN pabora.

IIpousBoanasi. 24
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IIpumenenne

NPOM3BOHOM.
92. | HenpepriBHBIE Ypok
¢bynkuuu. Meton dopmupoBanus

HWHTCPBAJIOB JIA

HOBBIX 3HAHUN

pereHus
HEPaBEHCTB.

93. | IlpousBoaHas Ypok

GbyHKIMH. dbopmupoBanus
HOBBIX 3HAHUU

94. | IlpousBoaHas Ypok
CTEIIEHHOM (dopMupoBaHUs
GbyHKIIIH HOBBIX 3HAaHUH

95. | IlpousBoaHas Ypox npuMeHeHHs
CTEIIEHHOM 3HaHUHU Ha
byHKIIUN IIPaKTUKE

96. | IIpomusBoHbBIE Ypok
HEKOTOPBIX dbopMupoBaHUS
AIIEMEHTAPHBIX HOBBIX 3HAHUH
byHKIINNA

97. | IlpousBoHbBIE Ypox npruMeHeHus
HEKOTOPBIX 3HaHUU Ha
AIIEMEHTAPHBIX MPaKTHKE
byHKINNA

98. | IIpousBogHas Ypok
CYMMBI u dbopMupoBaHHs
IIPOU3BECHUS HOBBIX 3HAaHUM
byHKINH.

99. | IIpousBogHas VYpox npuMeHEeHHs
CYMMBI u 3HaHUHI Ha
IIPOU3BECHUS IIPAaKTUKE
GbyHKINH.

100. | IlpousBoanas Ypok
Y4aCcTHOTO (dopmupoBaHus
¢GyHKLIUH. HOBBIX 3HAaHUM

101. | IIpousBoaHas Ypox npuMeHEHHS
Y4aCcTHOTO 3HaHUHN Ha
¢GyHKIUU. IPaKTUKE

102. | IlpousBoaHas Ypok
CJI0>KHOM (dopmupoBaHus
GyHKIUN HOBBIX 3HAaHUM

103. | IIpousBoHas Ypok npuMeHeHus
CIIOKHOH 3HaHUU Ha
GbyHKITIN IPaKTUKE

104. | T'eomeTpuueckuit Ypok
CMBICIT (dopmupoBaHus
IIPOU3BOTHOMN HOBBIX 3HAHUU

105. | 'eomeTpuyeckuit Ypok npumeHeHust
CMBICIT 3HaHUH Ha
MIPOU3BO/IHOM IPaKTUKe

106. | ®uznueckuit Ypox
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CMBICTT dopmupoBanus
MPOU3BOJHOMN HOBBIX 3HAHUU

107. | ®dusnueckwuii Ypok npuMeHeHus
CMBICII 3HaHUHU Ha
IIPOU3BOTHON IIPAKTUKE

108. | Ilpumenenune Ypok
MIPOU3BOJIHON K dbopmupoBaHus
HCCIIEIOBAHUIO HOBBIX 3HaHUI
GbyHKIII Ha
MOHOTOHHOCTb.

109. | Ilpumenenue Ypok npuMeHeHus
MIPOU3BOJHOM K 3HaHUHU Ha
WCCIIEIOBAaHUIO NPaKTHUKe
byHKIMNA Ha
MOHOTOHHOCTb.

110. | Ilpumenenune Ypok
MIPOU3BOJHOM K (dbopMupoBaHUs
HCCIICJOBAaHUIO Ha HOBBIX 3HaHUI
IKCTPEMYMBI.

111. | [Ipumenenue Ypox npruMeHeHus
MPOU3BOJHOM K 3HaHUU Ha
WCCIIEIOBAaHUIO HA MPaKTHKE
KCTPEMYMBI.

112. | Haxoxneuue Ypok
HauOOJBIIETO | dbopMupoBaHHs
HauMEHBIIETO HOBBIX 3HAaHUM
3Ha4YeHUs
byHKIIN Ha
OTpE3Ke.

113. | HaxoxnaeHue Ypox npuMeHEHHs
HauOoJIBIIET0 | 3HaHUHI Ha
HauMEHbIIETOo IIPAaKTUKE
3Ha4YeHUs
byHKIMH Ha
OTpE3Ke.

114, | IlpumeHeHune Ypox moBTOpEeHUS,
IIPOU3BOIHOM cucTeMaTH3aluu U
IUISL HAaXOXIEHUS 000011eHNS
HaWIy4Ilero 3HaHUH,
pereHus B 3aKpeIuIeHUs
MPUKIIAJHBIX yMEHUuM
3aavax, ISt
olpeieNeHus
CKOpPOCTH
nporecca,
3aJJaHHOTO
dopmynoit  um
rpaduKom

115. | KonTposbHas Ypok kxoHTposia u | TemaTnueckuit
pabota mo Teme: NPOBEPKU 3HAHHUH | KOHTPOJIb!
[IpousBosaHas. U YMEHUH KOHTPOJIbHAS
IIpumenenue pabora.
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| mpow3sBoIHOI.

HuTerpan u ero 9

NpUMeHEeHHs

116. | IlepBooOpa3znas 1 Ypoxk

dbopmupoBaHus
HOBBIX 3HAHUU

117. | IIpaBuia 1 Ypok
HAXOXKJICHHS dbopmupoBaHus
MIePBOOOPA3HBIX. HOBBIX 3HAHUI
Tabnuua
11epBOOOPA3HBIX.

118. | UnTerpan, 1 Ypok
TeOMETPUICCKUI dbopmupoBaHus
51 ¢buznueckuit HOBBIX 3HaHUI
CMBICIT
WHTErpaja.

119. | Beruncnenue 1 Ypok
HEOIPEACIICHHBIX dbopMupoBaHUS
WHTETPAJIOB HOBBIX 3HAHUH

120. | Beruncnenue 1 Ypox
OIIPENIETIEHHBIX dbopMupoBaHUSs
WHTETPAJIOB IO HOBBIX 3HAHUH
dhopmyne
HeroTona-

JletiOuwuIa.

121. | Beruncnenue 1 VYpox npuMeHEeHHs
OIPENECICHHBIX 3HAHUHI Ha
UHTErpajoB 1O IPAKTHKE
dhopmyme
HeroTona-

JletiOHuA.

122. | Beruucnenue 1 Ypok
rionaaen c dbopMupoBaHUs
MTOMOIIBIO HOBBIX 3HAHUI
HUHTETpajioB

123. | Beruncnenue 1 Ypox npuMeHEeHHS
rionaaen c 3HAHUH Ha
MTOMOIIBIO MPAKTHKE
WHTETPaJoB

124. | KonTpoJsbHas 1 Ypox koHTposs | | TemMarnueckuid
pabora mo Teme: NPOBEPKU 3HAHUHM | KOHTPOJIb:
IlepBooOpa3Has u U YMEHUH KOHTPOJIbHAS
UHTErpal pabora.

Cucrembl ypaBHeHHIl. 12

125. | Cucremsl 2 Ypok npuMeHeHus
JINHENHBIX 3HaHUU Ha
yYpaBHEHUH. IPaKTUKE

126. | Pemenue 2 Ypox npuMeHeHus
MIPUKIIaTHBIX 3HAHUH Ha
3a7ay ¢ IPaKTUKe
MTOMOIIIBIO
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CHUCTEMBI
JIMHENHBIX
YPaBHECHUM.

127.

Cucremsl u
COBOKYITHOCTH
LIEJIBIX,
palMoOHAIbHBIX,
HppaMOHAIBHBIX
YpaBHEHUH U
HEPABEHCTB.

Ypok
dbopmupoBanus
HOBBIX 3HAHUN

128.

CucreMHl 1
COBOKYITHOCTH
LENBIX,
palMoOHAIbHBIX,
HppaIMOHAIBHBIX
YpaBHEHUH U
HEpPABEHCTB.

Ypox npruMeHeHus
3HaHUHU Ha
IIPAKTHKE

129.

CucremMsl
COBOKYITHOCTH
MOKa3aTeIbHbIX,
morapumMuvecKku
X YPaBHEHHU U
HEPABEHCTB.

Ypok
dbopMupoBaHUSs
HOBBIX 3HAHUN

130.

CucremMsl 1
COBOKYITHOCTHU
MOKa3aTeIbHbIX,
orapupMuIecKu
X YpaBHEHUU U
HEPaBEHCTB.

VYpok npuMeHeHus
3HAHUHI Ha
MPAKTHKE

131.

Hcnons3oBanne
rpauKoB
byHKUIMA 1151
perieHus
YpaBHEHUH U
CHCTEM.

VYpok npuMeHeHus
3HAHUM Ha
MPAKTHKE

132

IIpumenenue
ypaBHEHUH,
CUCTEM u
HEPaBEHCTB K
peuIeHu0
MaTeMaTHYECKUX
3a1a4 U 3a1a4 U3
pa3IMYHBIX
oOnacreil HayKu U
peabHOM JKU3HU

Ypox npuMeHEeHHS
3HAHUN Ha
MIPaKTHKE

HarypajbHble U 1eJibie

yucjia

134.

HarypanbHble u
LIEJIbIE YnCTIa B
3a1a4ax u3
peanbHOM KU3HU.

Ypok npuMeHeHus
3HaHUU Ha
IIPAKTHKE

135.

IIpocteie n

YPOK NpUMEHEHUS
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COCTaBHBIC YHCIIA. 3HaHUHU Ha
MPAKTHKE
136. | IIpu3naku 2 Ypok npuMeHeHus
IEITMMOCTHA 3HAaHUMI Ha
EJIBIX YHCell MIPAKTHKE
137. | KonTponbHas 1 Ypok koHTposs M | Temarnueckuit
pabora 1o TeMe: NPOBEPKH 3HAHHN | KOHTPOJIb!
CUCTEMBI U yMEHUI KOHTPOJIbHAS
ypaBHEHUH, pabora.
HaTypaJlbHbIE U
LeJble YHca.
IloBTOpEHue, 18
00001IEHHE,
cucTeMaTH3anus
3HAHMH
138. | IloBTOpeHue: 1 Ypok
CTETIeHb c MIOBTOPEHHUS,
paIMoHATBEHBIM CHCTEeMaTH3aIuN
MOKa3aTeseM. u  o0oOuieHus
3HAHUH,
3aKpeTuIeHUs
YMEHUHN
139. | IloBTOpeHue: 1 Ypok
roKasaresabHas MOBTOPEHMUS,
GbyHKIMS. cCUCTeMaTHU3alu1
u 000011eHNSA
3HAHUM,
3aKpeIUICHUs
YMEHHI
140. | IloBTOpEHUE: 2 Ypok
MoKa3aTeabHbIe MOBTOPEHHUS,
ypaBHEHUS u cUCTeMaTHU3aIuu
HEpPaBEHCTBA. u 00001IeHUS
3HAHHH,
3aKpeTICHUS
yMEHUMI
141. | IloBTOpEHUE: 1 Ypok
Jlorapudmmuuecka MOBTOPEHHUS,
s QyHKIHMS. CUCTeMaTHU3aIuu
u 000011eHNSA
3HAHWH,
3aKpeTIeHUS
yMEHUHI
142. | TloBTOpEHue: 2 VYpok
norapupMUIecKu MOBTOPEHHUS,
€ YypaBHEHUS U CUCTeMaTHU3aIuu
HEpaBEHCTBA. U 0000meHus
3HAHMH,
3aKpeTICHUS
yMEHUMI
143. | TloBTOpEHUE: 1 Ypok
TPUTOHOMETPHYEC MOBTOPEHMUS,
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Kue QYHKIUU W
uX rpaduKy.

CUCTCMAaTHU3allun
51 00001IEeHNs
3HAHMH,

3aKpeIuIeHUs
yMEHUHI
144. | [loBTOpEHMUE: 1 Ypok
TPUTOHOMETPHYIEC MOBTOPEHHUS,
KH€ HepaBeHCTBA. CUCTeMAaTH3aIu1
u  0000mmeHus
3HAHHH,
3aKpeIuIeHUs
yMEHUHI
145. | TloBTOpeHue: 2 Ypoxk
MIPOU3BO/THASI. MIOBTOPEHHUS,
CUCTeMAaTH3aII1
U 0000meHus
3HAHHH,
3aKperuIeHUs
YMEHUHN
146. | TloBTOpeHue: 2 Ypox
MIPUMCHCHHE MTOBTOPEHUS,
MPOU3BOJHOM. CHCTEMATHU3alNHN
u  o0oOuieHus
3HAHUM,
3aKpeIUICHUs
YMEHHI
147. | UtoroBas 1 VYpox koHTposs | Temarnueckuit
KOHTpPOJIbHAs U MPOBEPKHU | KOHTPOJIb:
pabota 3HAHUI Y | KOHTPOJIbHAS
yMEHUH pabora.
148. | IloBTOpEHUE: 2 Ypok
UHTErpail U €ro MOBTOPEHHUS,
MIPUMEHEHHE. cUCTeMaTHU3aIuu
u 000011eHN
3HAHHH,
3aKpeTICHUS
yYMEHUM
149. | IloBTOpEHUE: 2 Ypok
CUCTEMBbI MOBTOPEHHUS,
ypaBHEHUH, CUCTeMaTHU3aIuu
HaTypallbHblE U u 00001eHus
1eble Yrucha. 3HAHUH,
3aKpeTIeHUS
yMEHUHI
Monyns «I'eomerpusi»
No Pazmen /rnaBa | Kon-Bo Tun 3aHsaTHS Bun u popmer | Kanennapusie/paktu
/ Tema 9acoB KOHTPOJIS YEeCKHE CPOKHU
y4eOHOTO POBEACHUS
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npeameTa

10 knacc/ 1rox odyuenunsi (68 yacoB)

BBenenue B 10

CTepeoMeTPHIO

1. OcHoBHbIE 1 Ypok
MTOHATHS dbopmupoBanus
CTEPEOMETPHMU: HOBBIX 3HAHUU
TOYKa,  TpsSMas,

TIOCKOCTb,
MIPOCTPAHCTBO.

2. [IpaBuna 1 Ypok
n300paxKeHus Ha (dopMupoBaHUs
pUCYHKAX: HOBBIX 3HAHUU
n300pakeHUs
IUIOCKOCTEH,
napaIebHbBIX
MIPSIMBIX
(oTpe3koB),

CepeINHBI
OTpe3Ka.

3. [Tonstus: 1 Ypox
MIEPECEKAIOIIMECS dbopMupoBaHUs
MJIOCKOCTH, HOBBIX 3HAHMI
nepeceKaouecs
npsiMasi u
TJIOCKOCTb.

4, 3HaAKOMCTBO v 1 Ypok
MHOTOTpaHHUKaM dbopMupoBaHUs
u, wu3o0paxkeHue HOBBIX 3HAHUI
MHOTOTPaHHUKOB
Ha pPHUCYHKax, Ha
MIPOEKIIMOHHBIX
yepTexax.

5. HauanpHbie 1 Ypok
CBEJIEHUS O KyOe dbopMupoBaHHs
U TUpaMule, HX HOBBIX 3HAHUI
Pa3BEPTKHU u
MOJIEIH.

6. CeueHnus 1 Ypok
MHOTOTPaHHUKOB. dbopMupoBaHus

HOBBIX 3HAHUH

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

8. [Tonsitre 00 1 Ypok
aKCHOMaTHYECKO MPUMEHECHUS
M  TIOCTPOCHUH 3HAHUH Ha
CTepEOMETpUH: MIPAKTHKE
AKCHOMBI
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CTEPEOMETPHHU.

9. Hekotopsie 1 Ypok
CIIEICTBUS u3 (dhopMupoBaHHs
AKCHOM. HOBBIX 3HaHUI
10. | HexoTopsie 1 Ypok
CIIEJICTBUS u3 IPUMEHEHHS
aKCHOM. 3HaHUHU Ha
IPaKTHUKE
IIpsimMble U MI0CKOCTH 12
B IIPOCTPAaHCTBe.
MapaseabHOCTH
NPAMBIX U IJIOCKOCTEH
11. | [lapannenbHbIe 1 Ypok
IpsIMbIE B (dbopMupoBaHUs
TPOCTPAHCTBE HOBBIX 3HAHUU
12. | IMapamienbHOCTB 1 Ypok
TPEX MPSIMBIX dbopmupoBaHus
HOBBIX 3HAHUU
13. | [MapamrenbHOCTH 1 Ypoxk
psIMOM u dbopMupoBaHUS
IJIOCKOCTHU HOBBIX 3HAaHUU
14. | CkpeuuBaroiue- 1 Ypok
Cs IIpsIMbIE dbopMupoBaHUS
HOBBIX 3HaHUI
15. | Vrawr c 1 Ypok
COHAIpPaBJICHHBIM dbopMupoBaHUs
Y CTOPOHAMHU HOBBIX 3HAHUI
16. | Yron MEXTY 1 Ypok
MPSIMBIMU B dbopMupoBaHUs
MIPOCTPAHCTBE HOBBIX 3HAHUI
17. | IlapannenbHbIe 1 Ypok
IJI0CKOCTH dbopMupoBaHUs
HOBBIX 3HaHUI
18. | CroiictBa 1 Ypok
napauiebHbIX dbopMupoBaHus
TJI0CKOCTEH HOBBIX 3HAHUI
19. | Terpasgp. Ky0. 1 Ypok
[Mapannenenunen. (hopmupoBaHus
HOBBIX 3HAHUI
20. | Terpasap. KyO. 1 Ypok
[Mapannenenunen. MPUMEHEHUS
3HaHUU Ha
IPaKTUKE
21. 3agaun Ha 1 Ypox
IIOCTPOEHHE (dhopMupoBaHUs
CEYCHUI HOBBIX 3HAHUU
22. | KontponbHas 1 Ypok koHTposs u | Temarnuecknit
pabota mo Teme: NPOBEPKU 3HAHUHN | KOHTPOJIb:
[MapannensHoCTh U YMEHUH KOHTPOJIbHAS
MIPSIMBIX u pabora.
IIJIOCKOCTEN
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IlepnenauKy/IsspHOCTD
NPAMBIX U IIOCKOCTEl

12

23. | llepneHmukymsipH 1 Ypok
ble  TpsSMBIE B dopmupoBanus
MPOCTPAHCTBE HOBBIX 3HAHUU
24. | llepneHauKyIsIpH 1 Ypok
bIC  TpSIMBIE B PUMCHCHHUS
IIPOCTPAHCTBE 3HaHUHU Ha
IPAaKTHKE
25. | IlapamnenbHble 1 Ypok
HpsIMBIE, dbopmupoBanus
MEePIIEeHIUKYISPH HOBBIX 3HAHUI
bI€ K IUIOCKOCTH
26. | IlapamnensHbIe 1 Ypok
MpsIMBIE, PUMCHCHHUS
MePIIEeHIUKYIISPH 3HaHUH Ha
bI€ K TUIOCKOCTH PaKTHUKE
27. | IlpusHak 1 Ypok
MEePIIeHINKYISPH dbopmupoBaHUs
OCTH TMpAMONl U HOBBIX 3HAHUU
TUIOCKOCTH
28. | IlpusHak 1 Ypok
MEePIIeHINKYISPH MIPUMEHCHUS
OCTH TMpAMON U 3HaAHUU Ha
MJIOCKOCTH PAKTHKE
29. | Teopema 0 1 Ypok
TIPSIMOH, dbopMupoBaHHs
MePIEeHIUKYIAPH HOBBIX 3HAHUI
OH K IJIOCKOCTH
30. | Teopema 0 1 Ypok
MIPSIMOH, PUMEHEHUS
MEePIEeHIUKYIISAPH 3HAHUM Ha
01 K MJIOCKOCTHU IPAKTHKE
31. | Paccrosinue ot 1 Ypok
TOYKH 10 dbopMupoBaHUs
TJIOCKOCTH HOBBIX 3HAHUI
32. | PaccrosiHue ot 1 Ypok
TOYKH hi(§) MPUMEHEHUS
MJI0CKOCTH 3HAHUH Ha
PAKTHKE
33.. | PaccrosiHne ot 1 Ypok
npsIMOI 70 dbopMupoBaHus
IJIOCKOCTH HOBBIX 3HAHUI
34. | Paccrossnue ot 1 Ypok
npsIMOI 70 IPUMEHEHUS
IUIOCKOCTH 3HAHUH Ha
MPAKTHKE
Yrasl Mexay 10
NPSIMBbIMH U
IJIOCKOCTSIMH
35.. ‘ Yron MEXIY 1 Ypok
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psIMO u (dhopMupoBaHHs
IJIOCKOCTBIO HOBBIX 3HaHUI
36. | Yron MEX]TY 1 Ypoxk
psIMOM U [IPUMEHEHHUS
IJIOCKOCTBIO 3HaHUHU Ha
MIPAKTUKE
37. | AByrpanHsIii 1 Ypok
yrou dbopmupoBanus
HOBBIX 3HAHUU
38. | AByrpaHHsIii 1 Ypok
yroiu PUMEHEHUS
3HaHHUI Ha
MIPAKTUKE
39. | Jlunmeitnpni yromn 1 Ypok
JBYTPAHHOT'O (dopMupoBaHUs
yria HOBBIX 3HAHUU
40. | IlpusHak 1 Ypok
MepIEH UK YIISIPH dbopmMupoBaHUs
oCTH JIBYX HOBBIX 3HAHUHN
IIJIOCKOCTEMN
41. | IlpusHak 1 Ypox
MepIEeHIUKYIISIPH MIPUMEHEHHS
OCTH JIBYX 3HaAHUU Ha
TJIOCKOCTEHN MPAKTUKE
42. | Teopema o Tpex 1 Ypok
MepIeHIUKYIIIpa dbopMupoBaHUS
X HOBBIX 3HaHUI
43. | Teopema o Tpex 1 Ypok
MepIeHIUKYIIIpa PUMEHEHUS
X 3HaAHUU Ha
PAKTHKE
44, | KoHtposbHas 1 VYpox xouTposs u | TemaTudyeckuit
pabora mo Teme: IIPOBEPKU 3HAHUM | KOHTPOJIb:
[Tepnenaukynsip Y YMEHUM KOHTPOJIbHAS
OCTb TPSMBIX U paborta.
IIOCKOCTEN
MHOTOrpaHHHKH 10
45. | [lonsarue 1 Ypok
MHOTOTpaHHUKA (hopmupoBaHus
HOBBIX 3HaAHUI
46. | [Ipuszma 1 Ypok
(dhopMupoBaHUs
HOBBIX 3HAHUU
47. | Ilpuzma 1 Ypok
PUMEHEHUS
3HaHUU Ha
MPAKTHKE
48.. | Ilupamuna. 1 Ypok
[IpaBunbHas (hopmupoBaHUs
nMpamMuia HOBBIX 3HAHUI
49. | Ilupamuna. 1 Ypok
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[IpaBunbHas IPUMEHEHHUS
nupamuia 3HaHUHU Ha
IIPAKTHKE
50. | Yceuennas Ypoxk
nupamuaa dbopmupoBanus
HOBBIX 3HAHUU
51. | Cummerpus B Ypok
IIPOCTPAHCTBE dbopmupoBanus
HOBBIX 3HAHUU
52. | llonsTue Ypox
[IPaBUIILHOTO dbopmupoBanus
MHOTOT'paHHUKA HOBBIX 3HAHUI
53. | DnemeHTHI Ypoxk
CUMMETpPUHU IPUMEHEHHUS
MIpaBUJIbHBIX 3HaHUH Ha
MHOTOTPaHHUKOB IPAKTHKE
54. | KonrpoapHas Ypoxk xkonTpons u | Tematnueckuit
pabora mo Teme: MIPOBEPKU 3HAHUH | KOHTPOJIb:
MHororpaHHuKH " YMEHUHN KOHTPOJIbHAS
pabora.
O0BémbI
MHOTOTPAHHHKOB
55. | [lonsTue 00 Ypok
00BéMme. dbopMupoBaHHs
HOBBIX 3HaHUI
56. | O06BEM Ypok
MUPaMUIbI (dopmupoBaHus
HOBBIX 3HaHUI
57. | O6BEM Ypok
MIUPaMUIbI IPUMEHEHUS
3HaAHUU Ha
IIPAaKTUKE
58. | O06BéM Ypok
TeTpa’pa (dopmupoBaHus
HOBBIX 3HaHUI
59. | O0béM  Kkyba u Ypok
napasJiesienumnesa (dopmupoBaHus
. HOBBIX 3HAHUH
60. | O0béM Kyba u Ypok
napasJiesienumnesa IPUMEHEHUS
3HaHUU Ha
IPaKTUKE
61. | O0OBbEéM mpHU3MBI Ypok
dopmupoBaHus
HOBBIX 3HAHUU
62. | O0OBEM mpHU3MBI Ypok
IPUMEHEHHUS
3HaHUU Ha
IPaKTUKE

IoBTOpEHUE: ceyeHus,
PacCTOSIHUA U YIJIbI
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63. | IloBTrOopenwue: 2 Ypoxk
IToctpoenue IIOBTOPEHHS,
CEUYEHUM B CHCTEMATU3aLUN
MHOTOTpaHHUKE. u 00001IeHus

3HAHMM,
3aKpEeIICHUS
yMEHUHI

64. | IloBropenue. 2 Ypok
Brruucnenue MOBTOPEHHUS,
pacCTOsIHU: CHUCTEMaTHU3aLUHI
MEXTY TBYMSI u 000011eHNS
TOYKaAMH, oT 3HAHHH,

TOYKH b1 (o) 3aKperICHUS
MPSIMOM, OT TOYKH yMEHUHN

0  IJIOCKOCTH;

MEXTY

CKpENIUBAIOIINMU

Cs1 IPSIMBIMH.

65. | IloBTOpenwue. 2 Ypox
Brruucnenune TTOBTOPEHMUS,
YTJIOB: MEXIY CHUCTEeMaTH3aIuu
CKpEIIMBAIOIUMH u 00001IeHUS
cA NPSAMBIMY, 3HAHUH,

MeXAy HpsSIMON U 3aKpeIUICHUs
IJTIOCKOCTBIO, YMEHHI
JIBYTPAHHBIX
yTJIOB, yIJIOB
MEXIY
TJIOCKOCTSIMU
11 knacc/ 2rog odyuenusn (34 yaca)

Tesa Bpamenust 12

66.. | [lonsTue 1 Ypok
UWIHH]IPA. dbopMupoBaHus
CeueHnus HOBBIX 3HaHUI
LHWIHHIpA

67. ITmomans 1 Ypok
MMOBEPXHOCTHU dbopMupoBaHus
HWIHH]IpA HOBBIX 3HAHUI

68. | [lonsTne KoHyca. 1 Ypok
Ceuenus KoHyca dbopMupoBaHus

HOBBIX 3HAHUH

69. | [Mnomanm 1 Ypok
MMOBEPXHOCTHU dbopMupoBaHus
KOHYCa HOBBIX 3HAHUI

70. | YceueHHbIl 1 Ypok
KOHYC dopmupoBaHus

HOBBIX 3HAHUU

71. | Chepa wu mmap. 1 Ypok

Ceuenus mapa. dbopMupoBaHus
HOBBIX 3HAHUU
72. | KacarenpHas 1 Ypox
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IJIOCKOCTh K dopmupoBanus
chepe HOBBIX 3HAHUI
73. | [Inomans cheps 1 Ypok
dopmupoBanus
HOBBIX 3HAHUMN
74. | KomOunamus Tten 2 Ypok
BpAaIICHUS " PUMCHCHHUS
MHOTOTPaHHUKOB. 3HAHHUH Ha
MIPAKTHKE
75. | MHOTOrpaHHUK, 1 Ypok
OTIMICAHHBIH PUMCHCHHUS
OKOJIO chepsr; 3HaHUH Ha
chepa, IPAKTHKE
BITHCAHHAs B
MHOTOTpaHHUK
WM B TeJo
BpAIICHHUS.
76. | KonrponbHas 1 VYpoxk koHTposs u | TemaTndeckuit
pabora mo Teme: MPOBEPKH 3HAHWHN | KOHTPOJIb:
TeJTa BpaIeHUs Y yMEHUH KOHTPOJIbHAS
pabora.
O0béMBI TeJ 5)
77. | Ilonsitue oO6bema. 1 Ypox
OcHOBHBIE dbopMupoBaHHs
CBOMCTBA HOBBIX 3HaHUI
00BEMOB TeTI.
78. | O06BEM 1 Ypok
IUAJTUHIPA. dbopMupoBaHHs
O06bEM KOHYCA HOBBIX 3HAHUU
79. | O0béM miapa u 1 Ypok
cdepsl. dbopMUpOBaHHS
HOBBIX 3HaHUI
80. I[TonoOHeIE TETA B 1 Ypok
MIPOCTPaAHCTBE. PUMEHEHUS
CooTHoueHus 3HaHUH Ha
MEXIY MPAKTHKE
TUIOLIAISIMHU
TIOBEPXHOCTEM,
o0véMamu
0I0OHBIX TEIL.
81. | KoHTposbHas 1 Ypox koHTposs B | TemaTudyeckuii
paborta: 00BEMBI IPOBEPKU 3HAHUH | KOHTPOJIb:
TeN U yMEHUI KOHTPOJIbHAS
pabora.
BekTopsbi n| 10
KOOPIAMHATBI B
NPOCTPAHCTBE
82. | Bektop Ha 1 Ypok
IJIOCKOCTH U B MPUMEHEHUS
MIPOCTPAHCTBE. 3HAHWI Ha
MPAKTHKE
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83. | Cnoxenue u Ypoxk
BBIUNTAHHE PUMEHEHHS
BEKTOPOB. 3HaHUU Ha
YMHOXk€EHUE [IPAKTUKE
BEKTOPa HA YHCIIO

84. | KommnanapHsie Ypok
BEKTOPBI. IPUMEHEHHS
[IpaBuio 3HaHUM Ha
napajuiesienumnea IIPAaKTHUKE

85. | Paznoxxenue Ypoxk
BEKTOpa TI0 TpeM IPUMEHEHHS
HEKOMILTAaHAPHBI 3HAaHUH Ha
M BEKTOpam NPaKTHUKE

86. | [IpsmoyrompHas Ypox
cucremMa (dbopMupoBaHUs
KOOpAMHAT B HOBBIX 3HAaHUM
MIPOCTPAHCTBE.

Koopannatst
BEKTOPA

87. | Ilpocreiimme Ypok
3a/1a4u B dbopMupoBaHUs
KOOpAWHATAX. HOBBIX 3HaHUI

88. | Yron MEXITY Ypox
BEKTOPaMH dbopMupoBaHHs

HOBBIX 3HAaHUI

89. | CkamspHoe Ypok
MIPOU3BEICHNE dbopMupoBaHHs
BEKTOPOB HOBBIX 3HAHUU

90. | Beruncienue Ypok
yTJIOB MEXIy IPUMEHEHHUS
HPSIMBIMU u 3HAaHUH Ha
IJIOCKOCTSAMU IIPAaKTUKE

91. | KoopaunatHo- Ypok
BEKTOPHBINA METOA IPUMEHEHHUS
pu peleHnu 3HaHUH Ha
reOMETPUYECKUX IPaKTUKE
3aj1a4

IToBTOpEHUE,

o0o0menne u

cuCTeMATH3AlUs

3HAHHUI

92. | IloBTOpeHue: Ypok
OCHOBHBIE HOBTOPEHUS,
¢urypsl, (akThl, CUCTEMAaTHU3aLu1
TEOpEMBI  Kypca U 00001IeHNS
TUTAHUMETPUH. 3HaHUH,

3aKpeIuIeHUs
yMEHUHI

93. | IloBTOpeHwue: Ypok
3aauu HOBTOPEHUS,
IUIAHUMETPUN U crcTeMaTH3aluu
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METO/IbI ux 1 00001IeHNS
peleHns 3HaHHU,
3aKpEeTICHUS
yMEHUHI
94. | IloBTOpeHwue: 2 Ypok
OCHOBHEBIE MIOBTOPEHHUS,
¢burypsl, akrsl, cUCTEeMaTu3aIuu
TEOpEeMBbl  Kypca 1 00001IeHHS
CTEPEOMETPHH. 3HaHHUI,
3aKPeTIICHUS
yMEHUHI
95. | IloBTOpEHwHE: 2 Ypok
3a/1a4uu MIOBTOPEHHUS,
CTEpEOMETPUU H CUCTeMAaTH3aIu!
METObI 150: 1 00001IeHMS
pelmeHns 3HaHHUI,
3aKpeTICHUS
YMEHUHN
Monynb «BeposSTHOCTh M CTATUCTHKA»
Ne Pa3nen / rnaBa Kon-Bo | Tun 3austus | Bumgu dopmer | Kanennapabie/paktu
/ Tema 9acoB KOHTPOJIS YECKUE CPOKHU
y4aeOHOTO MIPOBEACHUS
npeaMera
10 xknacc/ 1rox odyuenusn (34 yaca)
IIpencraBieHne TaHHBIX 4
U onHcaTeIbHasA
CTATHCTHKA
1. [IpencraBnenue 1 Ypok
JAHHBIX C MMOMOIIBIO dbopmupoBan
TaOIUI ¥ IUarpamMM. us HOBBIX
3HAHUI
2. Cpennee 1 Ypok
apudMeTHIECcKoe, dbopmMupoBaH
MeJraHa, us HOBBIX
3HaAHUU
3. Haubonpmiee u 1 Ypok
HauMeEHbIIIee dbopmupoBan
3HAuYEHUSs, pa3Max. us HOBBIX
3HaAHUU
4. Hucnepcus, 1 Ypok
CTaHJIapTHOE dbopmupoBan
OTKJIOHEHUE ust HOBBIX
YHICIIOBBIX HAOOPOB 3HAHUH
Cay4aiiHble ONBITHI H 3
cay4daiiHble COOBITHS,
OMBITHI C
PABHOBO3MOKHBIMH
3JIeMeHTAPHBIMU
HCXO0AaMU
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o. Cnyuvaiinble Ypok
9KCIIEPUMEHTHI dbopmupoBan
(omBITHI) u us HOBBIX
CIy4aliHbIE 3HaHUI
COOBITHSL.

DneMeHTapHbIe
COOBITHS (MUCXOIBI).

6. BepositHocTh Ypok
CIIy4aiiHOTO IIPUMEHEHUS
COOBITHSL. 3HAHUH Ha

MIPAKTHKE

1. BepostHocTn Ypok
COOBITHIA B OTIBITAX C IPUMCHCHHUS
PaBHOBO3MOKHBIMH 3SHAHHH Ha
AJIeMEHTaPHBIMHU MIPAKTHKE
COOBITHSIMH.

Onepauuu Hajg

COOBITUSIMM, CJIOKEHUE

BEPOSATHOCTEM

8. Onepanuu HaJ Ypok
COOBITHSIMHU: dbopmupoBan
TepeceveHue, ust HOBBIX
o0beMHeHnE 3HAHUHI
COOBITHIA,

MIPOTHUBOIOJIOKHBIE
COOBITHSL.

9. Juarpammser Diiepa. Ypok
dopmyna CIOKESHHS dbopmMupoBaH
BEPOSITHOCTEN us HOBBIX

3HAHUI

10. | JImarpammebl Diinepa. Ypok
dopmyna CIOXKEHUs PUMEHEHUS
BEPOSITHOCTEH 3HAHUU Ha

MIPAKTHKE

Yci0BHASE BEPOATHOCTD,

AepeBo CJAYYAHHOro

onbITa, popmy.ia NOJHOM

BEPOSITHOCTH U

HE3aBHCHUMOCTDH COOBLITHIA

11. | YcnoBHas Ypok
BEPOSATHOCTSD. (1)OpMI/Ip0BaH
YMHOXKEHUE st HOBEIX
BEpPOSATHOCTEM. —

12. | JepeBo ciy4aiiHOTO Ypok
OKCIICPUMCHTA. (I)OpMI/IpOBaH

Usl HOBBIX
3HAaHUM

13. | ®opmyna  monHOM Ypok
BEPOSTHOCTH. dbopmMupoBan
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ust HOBBIX
3HaHUU
14. | ®opmyna  monHOM Ypok
BEPOSITHOCTH. PUMCHCHHUS
3HaHUI Ha
MIPAKTHKE
15. | He3aBucumsie Ypok
COOBITHS dbopmupoBan
ust HOBBIX
3HaHUU
16. | He3aBucumplie Ypox
COOBITHS IIPUMEHEHUS
3HAaHHUI Ha
MIPAKTHKE
DJIeMeHTbI
KOMOUHATOPUKH
17. | KombunaropHoe Ypok
MIPaBUIIO dbopmupoBan
YMHOKEHHS. ust HOBBIX
3HAHUU
18. | IlepecranoBKH u Ypok
(bakropuai. dbopmupoBan
ust HOBBIX
3HAHUI
19. | Yucno couyeTaHuii. Ypox
dbopmMupoBaH
usi HOBBIX
3HAHUI
20. | TpeyroabHUK Ypox
[Tackansa. Dopmyna dbopmMupoBaH
6unoma Herotona us HOBBIX
3HAHUI
Cepun
1ocJje10BaTeIbHbIX
HCHNBITAHUN
21. | bunapHbIi Ypok
CITy4JailHbI OTIBIT dbopmMupoBaH
(ucmblTaHue), ycmex ust HOBBIX
U HeyJaya. 3HAHUH
22. | HezaBucumele Ypok
WCIIBITAHUS. dbopmupoBan
ust HOBBIX
3HAHUU
23. | Cepus He3aBUCHMBIX Ypok
WCIBITAHUHN 0 dbopmupoBan
IIEpPBOro ycrexa. ust HOBBIX
Cepus HE3aBUCUMBIX 3HAHUH
HCTIBITAaHUN
beprymu.
Cay4aiiHble BeJIUYMHBI U
pacnpeneaeHHs
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24. | CnyuaitHas Ypok
BEJIMYMHA. dbopmupoBan
ust HOBBIX
3HAHHUI
25. | Pacmipenenenue Ypok
BEpPOSTHOCTEH. dbopmMupoBaH
Hwnarpamma nst HOBBIX
pacupeneneHus. 3HAHMI
26. | Pacripenenenue Ypoxk
BEPOSATHOCTEM. [IPUMEHEHHUS
Juarpamma 3HaHUU Ha
pacnpeneseHusl. MIPaKTUKE
27. | Cymma u Ypok
IIPOU3BE/ICHHE ¢dbopmupoBan
CITyJaitHBIX ust HOBBIX
BEJINYVH. 3HAHUI
28. | Cymma u Ypok
MIPOU3BE/ICHNE MIPUMEHEHUS
CIy4alHbIX 3HAaHHUI Ha
BEJINYHH. MIPaKTHKE
29. | Ilpumepsr Ypok
pacmpeneneHuii, B MIPUMEHEHUS
TOM 4qHCIe 3HAaHHUI Ha
reoMeTpuyeckoe u MPAKTHKE
OMHOMHUAIBHOE.
O06001meHne U
cUcTeMaTH3anus 3HAHUH
30. | IToBTOpEHHE. Ypox
OnucarenpHas MOBTOPEHMUS,
CTaTHCTHUKA. cucTemMarusaig
Cny4yaliHble  OIBITHI 1705 u
u BEPOSTHOCTH 0000111eHNSA
CIIy4alHbIX 3HAHUH,
COOBITHIA. 3aKpeIUIeHUs
YMEHHI
31. | IloBTOpEHHE. Ypok
Onepanuu HaJ MOBTOPEHHUS,
COOBITHSIMH. cucTemMarusaig
uu u
000011eHNSA
3HAHMH,
3aKperICHUs
yMEHUHI
32. | IloBTOpenue. Ypok
DIIEMEHTHI MOBTOPEHHS,
KOMOWHATOPHKH, cucTeMarusaig
CEpHUH HE3aBUCUMBIX uu u
WCTIBITAHUA. 00001m1eHus
3HAHMH,
3aKpEIICHUS
yMEHUH

11 knacc/ 2ron odyuenus (34 yaca)
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IMoBTOpEHHUE,
00001IeHNE U
CHCTEeMAaTH3AUMs 3HAHUI

26. | CiyuaiiHbl€ OIIBITHI Ypok
u BEPOSITHOCTH MOBTOPEHHS,
CIIy4aiHBIX cucTemMaTusalg
COOBITHIA. 17051 u

0000111eHus
3HAHHH,
3aKpETUICHHS
yYMEHUHI

27. | Cepun Ypok
HE3aBUCHUMBIX MOBTOPEHHS,
HUCIILITAHUM. CHUCTeMaTu3aIl

uu u
000011eHus
3HAHHH,
3aKpETUICHHS
YMEHUHN

28. | Ciyuaiinbie Ypok
BEJIMYUHBI 71 MOBTOPEHHS,
pacnpeeneHus cucTeMaTu3aIlg

uu u
000011eHNA
3HAHWH,
3aKpeIIeHUs
YMEHHI

MaremaTudeckoe

0KUJIAHUE CITYYAHHOM

BeJIHYUHBI

27. | Ilpumepsl Ypok
MIPUMEHEHUS dbopmupoBan
MaTeMaTH4eCKOTro us HOBBIX
OKUJJaHUS 3HaHUU
(cTpaxoBaHue,

JOTEPEs ).

28. | MaremaTtuueckoe Ypok
OKHUJAHHE CYMMBI dbopmupoBan
CITydaiHbIX us HOBBIX
BEJINYUH. 3HaAHUU
MaremaTtudueckoe Ypox
0XKMJIaHHE CYMMBI MPUMEHEHUS
CIIy4aiHBIX 3HaHUU Ha
BEJINYUH. MIPaKTUKE

29. | Maremaruueckoe Ypox
0>KHMJIaHHE dbopmupoBan
F€OMETPUUYECKOTO usi HOBBIX
1 OWHOMHAIILHOTO 3HaAHUU
pacrpeneneHun

Jucnepcus u
CTaHJApTHOE
OTKJIOHEHHUE CJIYy4YallHOU
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BCJIUYIHNHBI

30. | Hucnepcus u 1 Ypoxk
CTaHJIapTHOE dopmupoBan
OTKJIOHEHHUE. ust HOBBIX

3HAHHUI
Jucnepcus u 1 Ypok
CTaHJIapTHOE PUMCHCHHUS
OTKJIOHECHHE. 3HaHUI Ha

MIPAKTHKE

31. | Hucnepcun 1 Ypok
r€OMETPUYECKOT0 ¢dopmupoBan
1 OMHOMHUATBHOTO ust HOBBIX
pacupeneneHus. 3HAHHUI
Jucnepcun 1 Ypok
r€OMETPUYECKOT0 IPUMCHCHHUS
1 OMHOMUATBLHOTO 3HAaHHUI Ha
pacnpeeseHusl. MTPAKTHKE

3aKoH 00JIbIIHX YK Ccel 3

32. | 3akoH 0OJIBITUX 1 Ypox
YHUCEIL. dbopmupoBan

ust HOBBIX
3HAHMI

33. | Beibopounsrif 2 VYpok
METOoJ1 MPUMEHEHUS
HUCCIIEJOBAHUM. 3HAaHUHU Ha

MIPAKTHKE

HenpepbiBHBIE

cay4daiiHble BeJIUYMHbI 2

(pacnipeneJieHust)

34. | Ilpumepsl 1 Ypok
HEMpPEePhIBHBIX dbopmupoBan
CITydaiHbIX us HOBBIX
BeJIMYUH. DYHKIMSA 3HAHUU
IJIOTHOCTH
pacnpeeseHusl.

35. | PaBHOMEpHOE 1 Ypok
pacmpeneneHue U dbopmupoBan
€ro CBOIICTBA. us HOBBIX

3HaAHUU

HopmaabHoe 2

pacnpeneaeHus

36. | 3agaum, 1 Ypok
MIPUBOISAIITUE K dbopmupoBan
HOPMaJbHOMY ust HOBBIX
pacupeneneHuto. 3HAHUU

37. | Oynkuus 1 Ypok
MJIOTHOCTH u dbopmupoBan
CBOICTBa ust HOBBIX
HOPMaJIbHOTO 3HAHUHA
pacnpeneseHusl.

IloBTOpEHUe, 15
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00001IeHHE U
CHCTEeMATH3ALMA 3HAHUN

38. | IloBTopenue: Ypoxk
MIPE/ICTaBJICHHE MOBTOPEHHUS,
JTAHHBIX c CcHCTeMaTH3aIl
ITOMOIIBIO  TAOJIHI] 15478 u
U TUarpaMmm 0000m1IeHUs

3HAHHH,
3aKpeTICHUS
yMEHUHI
IToBTOpEHuUeE: Ypok
omucarebHas MOBTOPCHHUS,
CTATHCTHKA CHCTeMaTH3aI]
1505 u
00001IeHHS
3HAHHH,
3aKpeTICHUS
YMEHUHI

39. | IloBTOpenwue: Ypoxk
OITBITHI c MOBTOPEHHUS,
PaBHOBO3MOKHBIM CHCTEMaTH3AaI]
U DIIEMEHTapHBIMHU 1505 u
COOBITHSIMHA 00001eHns

3HAHWM,
3aKpeIUICHHS
YMEHHI

40. | [loBTOpeHwme: Ypok
BBIYKCIIEHHE MOBTOPCHHUS,
BEPOSITHOCTEN cUCTeMaTHu3all
CcOOBITHI c nu n
MIPUMEHECHHUEM 0000111eHNA
dhopmy. 3HaHWH,

3aKpeIUICHHS

YMEHHI
[ToBTOpEHMeE: Ypox
BBIYKCIIEHHE MOBTOPCHHUS,
BEPOSITHOCTEH cHUCTEMaTH3AaIl
CcOOBITHIH c 5471 51
MIPUMEHCHHUEM 000011eHNSA
rpaduyecKux 3HAHHH,
METOJIOB 3aKpEIICHUS
(koopauHaTHas YMEHHH
npsiMasi, I€pPeBo).
IToBTOpEHue: Ypok
BBIUHCIICHUE MOBTOPEHHUS,
BEPOSITHOCTEH cHCTeMaTH3aIl
COOBITHI c 12478 u
MIPpUMEHEHHEM 00001IEHNS
rpaduyeckux 3HAHHH,
METOJIOB 3aKpeTICHUS
( mmarpamMma YMEHHH
Ditnepa)
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41. | IloBTOpeHwue: 2 Ypoxk
Clly4aiiHble IIOBTOPEHMS,
BEITMYUHBI u cucTeMaTH3aIl
pacripeniesieHus uu u

0000meHus
3HAHHH,
3aKpeIuIeHUs
yMEHUHI

42. | IloBTrOopeHwue: 2 Ypoxk
MaTeMaTUYEeCKOe MOBTOPEHUS,
OKUIaHue CHCTEeMaTH3aIl
CIIy4alHOU 15051 u
BEJTMYMHBI 0000111eHUs

3HAHHMH,
3aKpeIuIeHUs
yYMEHUHI

IIpuiioxenue 3 k padoueil nporpamme

JUCT BHECEHUSI N3MEHEHUM

No TekcT u3MeHeHus [TpoTokon 3acenanus kadeapol
/T
No Jara
2023 — 2024 y4eOHbIi TOT
1.
2.
2024 — 2025 y4eOHbIi TOI
1.
2.
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