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1. MIOSACHUTEJIBHASA 3AIIMCKA

[Ipumepnast pabodass mporpamma Mo y4yeOHOMY Impenmery «MaremaTtnka» 0a30BOTrO
ypoBHs mns  oOyuatomuxcs 10 —11 kmaccoB paspaborana Ha ocHoBe DenepanibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAAapTa CpeaHero odmiero odpa3oBaHUs, C YU4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHH, MPEIbABIIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHMIO, U
TpaauUui poccuiickoro oOpa3oBaHus. Peanmuzanus nporpamMMbl oOecriedMBaeT OBJaJICeHUE
KIIFOYEBBIMH KOMIIETEHLIMSMHU, COCTABIISIOIIMMU OCHOBY JUIS CAMOPAa3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, LEJIOCTHOCTh OOLIEKYIbTYPHOTO, JUYHOCTHOTO W TO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH 00Y4arOIIUXCSl.

B paboueit mnporpamme yureHbl uAed U TojokeHUs «KoOHLENIUM pa3BUTHA
mMareMaTHueckoro obpasoBanusi B Poccuiickoit denepanmu». B coOTBETCTBUM C Ha3BaHUEM
KOHLENINK, MaTeMaTHYecKoe 0Opa30BaHUE JIOJKHO, B YACTHOCTH, IMPEAOCTABISITh KaKIOMY
oOyyaromemMycss BO3MOYKHOCTh JIOCTHKCHHS YPOBHS MaTeMaTHYEeCKUX 3HAHWUN, HEOOXOIMMOTo
JUTSL TajbHeHIel yCcrenrHoi Ku3Hu B obmecte. FIMEHHO Ha pelleHre 3ToW 3a/ay HalleleHa
npuMepHasi pabouasi mporpamma 6a30BOro ypoBHsI.

B omoxy umdpoBoit Tpanchopmanuu Bcex cdep YeIOBEUECKOW NIEATEIbHOCTH
HEBO3MOXKHO CTaTh OOpPa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM Oe3 0a30Boil MaTeMaTH4YecKOi
MOJTOTOBKH. YK€ B IIKOJIE MaTeMaTHKa CIYKUT OMOPHBIM MIPEIMETOM ISl U3YUIECHUSI CMEKHBIX
JTUCHIUTUIMH, @ B KH3HH TOCJE IIKOJBI PeaTbHONH HEOOXOAWMOCTHIO CTAHOBHUTCS HEMPEPHIBHOE
oOpasoBaHue, 4YTO TPeOyeT MOJTHOLICHHONW 0a30BOil 0011€00pa30BaTEIHLHON MOATOTOBKHA, B TOM
YpciIe W MareMaTW4ecKoh. ITo O0OyCIOBIEHO TeM, YTO B HAMIM JTHH PacTéT YHCIIO
CIEIHMAIbHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHUEM MaTeMaTUKu: U B cdepe
HSKOHOMHKH, U B OM3HECe, U B TEXHOJOIMUYECKMX 00JacTsAX, M Jaxe B I'YyMaHUTAPHBIX cepax.
Takum oOpa3om, Kpyr oOyyaromuxcs, JUIsi KOTOPbIX MaTeéMaThKa CTaHOBHUTCS 3HAYUMBIM
IPEIMETOM, CYLIECTBEHHO PACHIMPSETCA.

[TpakTHyeckas Moje3HOCTh MaTEMaTHUKU OOYCIIOBJIEHA TeM, YTO €€ MPEAMETOM SIBIISIOTCS
dyHIaMeHTalbHBIE CTPYKTYPBI HAIIEr0 MHpA: MPOCTPAHCTBEHHBIE (OPMBI M KOJINYECTBEHHBIE
OTHOIIEHHSI OT MPOCTEUIINX, YCBAaMBAEMBIX B HEMOCPEJACTBEHHOM OIBITE, 0 JOCTaTOYHO
CJIO’KHBIX, HEOOXOMMBIX JIUISl Pa3BUTHS HAYYHBIX U TEXHOJOTHUECKUX HIeH. be3 KOHKpeTHBhIX
MaTeMaTHYECKUX 3HAHWW 3aTPYAHEHO TOHUMAaHWE MPHUHIUIIOB YCTPOWCTBA M HWCIIOIB30BAaHUS
COBPEMEHHOM TEXHUKH, BOCHpPUATHE W HMHTEPIpeTalus pa3HOOOpa3HOW COLMAIBHOM,
HKOHOMHMUYECKOW, MOTUTHYECKON HMH(popManuu, Manod3(deKTHBHa MOBCETHEBHAS MPaKTHUECKas
NesITeNbHOCTh. KakoMy 4YelnoBeKY B CBOEH JKM3HU MPUXOJUTCA BBINOIHATH JOCTATOYHO
CJIO)KHBIE pacuéThl U COCTABIATH HECIOXKHBIE AITOPUTMBI, HAXOJUTh HY)KHbIE (QOPMYNBI U
NPUMEHSTH WX, BIAJIETh MPAKTHYECKIMH IPUEMAMH T€OMETPHUUECKUX U3MEPEHUH 1 TOCTPOSHHIA,
YuTaTh WH(OPMAIMIO, TPEJCTABICHHYIO B BHIYy TaOJdWIl, AMarpaMM W TpaduKOB, XUTh B
YCIIOBHSX HEONPEICIEHHOCTH M IOHUMATh BEPOSITHOCTHBIN XapaKTep CIyYalHBIX COOBITHH.

OMHOBpPEMEHHO C pacIpeHneM cdep TPUMEHEHHST MaTeMaTHKH B COBPEMEHHOM
oOriecTBe BCE 60s1ee BaXKHBIM CTAHOBUTCSI MAaTEMATUYECKHI CTHIIb MBIIIJICHUS, TIPOSBIISIFOILUICS
B OTpeIeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce n3ydeHns MaTeMaTHKU B apceHal MPUEMOB
U METOJIOB MBIIUICHHUS YEIOBEKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHIYKIMS U JAEAYKLUS,
0o0o0mIeHne W KOHKPETH3allMsi, aHalu3 M CHHTEe3, Kiaccu(uKalmus W CcHcTeMaTH3alus,
abctparupoBanre M aHajorus. OOBEKTHl MaTeMAaTUYECKUX YMO3AKIIOUCHHM, MpaBuiIa HX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHUECKUX MMOCTPOCHHM, CIIOCOOCTBYIOT BBIPaOOTKE
yMeHust (OpMyIHpOBaTh, OOOCHOBBIBATh M JIOKAa3bIBaTh CYXKICHHS, TEM CaMbIM pa3BUBAIOT
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JIOTHYECKOe MbIlUieHne. Benymas poiab OpUHAUIEKUT MaTeMaTuke B (OPMUPOBAHUU
AITOPUTMUYECKOW KOMIIOHEHTBI MBIIUIEHUS U BOCIUTAHUM YMEHHUM EHCTBOBATH IO 3aJaHHBIM
aJIropuTMaM, COBEPLICHCTBOBATHh M3BECTHBIE U KOHCTPYMPOBaTh HOBbIE. B mporecce penieHus
3aJa4 — OCHOBHOW y4yeOHOW JEATENbHOCTH Ha YypOKaX MAaTeMaTHKd — Pa3BUBAIOTCA
TBOPYECKasl U IPUKJIAJHAs] CTOPOHBI MBIILIJIEHHUSL.

OOyyenne wmaTemaTuke JaéT BO3MOXKHOCTH pPa3BUBAaTh Yy  Y4YalUXCS TOYHYIO,
paloHaIbHYI0 U HHPOPMATUBHYIO peub, YMEHUE OTOMpaTh HanboJiee MOAXOISIINE S3bIKOBBIE,
CUMBOJIMYECKHE, TpapUuecKue CpeAcTBa Ui BBIPAKEHUA CYKIECHUH M HarJSIIHOTO HX
MIPEICTABIICHMUS.

Heo06xoauMbIM KOMIOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJIKOBAaHUH SIBIISCTCS
oOuiee 3HaKOMCTBO C METOJAMU NO3HAHUS JIEHCTBUTEIBHOCTH, IIPEJICTABICHUE O MpEIMETE U
METO/Ie MaTEMaTHKH, €r0 OTJIWYHS OT METOIOB €CTECTBEHHBIX W T'yMaHUTAPHBIX HAyK, 00
OCOOEHHOCTSX NMPUMEHEHMS] MAaTEMAaTUKU Ul PEIICHUs HAayYHBbIX U NPUKIAAHBIX 3aaa4. Takum
o0pa3om, MaTemaTH4eckoe o0pa3oBaHe BHOCUT CBOM BKJIa B (POpMUPOBAHKE OOIIEH KYIbTyphI
YeJloBeKa.

W3ydyeHne MareMaTHKU CIIOCOOCTBYET  OCTETUYECKOMY  BOCIHTAHHIO  YEJIOBEKa,
MOHUMAHUIO  KpacoTbl M  H3SALIECTBA MAaTEMaTUYECKUX  PACCYKJICHHUM, BOCHPUITHIO
reoMeTpUIecKuX (POpM, YCBOCHHUIO H/I€H CHMMETPHUH.

HopMaTuBHbIE, KOHIIENTYaJbHbIe H HHbIE OCHOBBI /ISl pa3padoTKu padoueil mporpaMmbl
y4eOHOro nmpeamera:

@enepanbublii 3akoH PO ot 29.12.2012 Ne 273-03 «O6 obpa3oBanuu B Poccuiickoit
deneparum» (¢ I3MEHEHUSIMH U JIOTIOJTHEHUSIMN ),

ITpuka3 Muno6pazoBanust P® ot 17.05.2012 Ne 413 «OO6 yTBepkaeHUU (enepaibHOro
TOCYJapCTBEHHOTO 00pa3oBaTeIBHOTO CTaHIapTa CpeAaHero olmiero obpa3oBaHus» (c
U3MEHEHHUSMU U JTOTIOJIHEHUSIMH);

[Ipukaz Munnpocsemienuss Poccun ot 23.11.2022 Ne 1014 «O6 yTBepxaeHUU
GbenepanbHOI 00pazoBaTEIbLHON MPOrPaMMBbl CPEAHETO OOIIET0 00pa30BaHU;

[IpumepHasi ocHOBHasi oOpa3oBaTelbHAsI MporpaMMa CpeaHEero ooIero oOpa3oBaHMS,
o00peHHoi pemenueM @enepanbHOro y4eOHO-METOAMUYECKOTO OOBEAMHEHUS MO 00IeMy
obpazoBanuto (mpotokon oT 28 utons 2016 r. Ne 2/16-3);

[Tpukaz Munnpocsemenuss PO or 11 pmexabps 2020 roma Ne 712 «O BHeceHUHU
U3MEHEHUH B HEKOTOphle (enepanbHble TroCydapCTBEHHbIE 00pa3oBaTelbHbIE CTaHAAPThHI
o01iero o6pa3oBaHus 110 BOIPOCAM BOCIIUTaHUS 00yUaIOMIUXCSI»;

[Ipukaz MunnpocsenieHusP® ot 15.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsiaka
OpraHu3allil ¥  OCYIIECTBJIEHHS  OOpa3oBaTeNbHONW  JEATEIBHOCTHM 1O  OCHOBHBIM
0011e00pa3oBaTeIbHBIM MPOTPaMMaM — 00pa30BaTEIBHBIM MPOrpaMMaM Ha4daJlbHOTO OOIIEro,
OCHOBHOTO 00IIIETro U cpeaHero odiiero oopasosanus (pen. ot 07.10.2022);

[TocTanoBnenue ['aBHOro rocymapcTBEHHOro caHuTapHoro Bpayda oT 28.09.20 Ne 28
«O06 ytBepxknaeHun canutapubix npaBuwil CII 2.4.3648-20 «CaHuTapHO-3MHIEMHOIOIHYECKHE
TpeOOBaHUSI K OpraHU3AIlMM BOCHHTAHUS W OOYUYEHHs, OTIbIXa W O3/J0POBJICHUS JETeH W
MOJIOJICIKI;

[Tpukaz Munnpocseuienust PO ot 06.09.2022 roga Ne804 «O0 yTBEp>KICHUH MEPEUHS
cpeAcTB OOyueHHs W BOCIUTAHMS, COOTBETCTBYIOLIMX COBPEMEHHBIM YCIOBUSAM OOYyYeHHs,
HEOOXOIUMBIX TPU OCHAIIEHUU OO0I1e00pa30BaTENbHBIX OpPraHU3alMil B LENSIX peanu3alun
MEpOIPUATHI  TOCYHAapCTBEHHOM  mporpammbl  Poccuiickoit  ®enpepanum  «Pa3Burne
00pa3zoBaHMs», HAMPABICHHBIX HA COJEHCTBHE CO3/IaHUIO (CO3/IaHKE) B CyObeKkTax Poccuiickoi
@denepail  HOBBIX (JIOTIOJIHUTENBHBIX) MECT B 00I1e00pa30BaTENbHBIX OpPraHU3ALUsAX,
MOJICpHU3AINI0 WHOPACTPYKTYphl 00Mero oOpa3oBaHMs, NIKOJIBHBIX CHCTEM OOpa30BaHUS,
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KpUTepreB ero (OopMHUpOBaHMA W TpeOOBaHMM K (YHKIMOHATHHOMY OCHAIIECHUIO
0011e00pa3oBaTeIbHbIX OPTaHU3AINMA, a TAKKE ONPEIEICHUA HOPMAaTUBAa CTOMMOCTH OCHAILIEHUS
OJTHOTO MeCTa 00YYaroIIerocsi yKka3aHHbIMU CPEACTBAMH OOY4EHUS M BOCIIUTAHUS;

Konnenmust pa3Butus maremaTudeckoro oOpaszoBanus B Poccuiickoii ®eneparuu
(yrBepxknena 24.12.2013 r. pacnopsixenuem [IpaButensctBa Poccuiickoit ®enepannn Ne 2506-
p);

[Ipumepnass pabouast mporpamma cpenHero oOmero ooOpazoBaHus «MaremaTuka»
(6a30BBIi ypOBEHB)O00peHa pelieHneM (eaepatbHOr0 y4eOHO-METOANYECKOTO O00BheAMHEHUS
1o obmemyoOpa3oBanuio HCTUTYyTaA CTpaTeTuu pa3BUTHS 00pa30BaHUs, POCCUICKON aKaJeMuu
obpazoBanus, mpoTokosa 7/22 ot 29.09.2022r.;

VYcraB YHUBEPCUTETA, JTOKAIbHBIE aKThl Y HUBEPCUTETA.

[IporpamMma Hacrosimiero y4eOHOro mnpeaMera pa3paboTaHa Ha OCHOBE HPHUMEPHOM
paboueii mporpaMMBbl CpeTHETO O0IIero o0pa3oBaHus MO y4eOHOMY MpeaMery «MareMaThkay
(6az0BbIf  ypoBeHb) N OOpa3oOBaTeNbHBIX  YUPEXKACHUH, pEAIM3YIOUMX OCHOBHBIC
00pasoBarenbHbIC MPOTPAMMBI CPETHEr0 00111ero 00pa30BaHMUsL.

[IporpamMma  Hacrodiero ydeOHOrO MpeaMeTa peanu3yeTcs Mpu  MOMOIIH/C
MCIIOJIb30BAaHUEM CIICIYIOIUX YYEOHO-METONNUECKUX pa3padOTOK (KOMILIEKCOB):

1. Mamemamuxa. Aneebpa u Hauwara mamemamuueckozco anaauza. 10-11 xnaccol:
yueb.on10oueobpazosam. opeanusayuil: 6a3o6viil u yenyonennvitl yposuu / [IL. A. Anumos, FO.
M. Konsieun, M. B. Txauesa u op.]. - 3-e uzo. — M.: Ilpoceewenue, 2019.

2. Mamemamuxa. I'eomempus. 10-11 knaccol: yueb. 011 o0bweodpas. opearHuzayuil:
6azoswiii u yenyonennwiti yposuu / [JI. C. Amanacan, B. @. bymyzos, C. b. Kaoomyes u op] -21-e
u30. — M.: Ilpoceewenue, 2019 (MI'Y-wxone).

O01mas xapakTepucTHKa y4eOHOro npeamera

Hean wm 3agaum usydeHus [TproputeTHBIMH 1eNIIMU 00y4eHHs mMaTeMaTuke B 10—

y4eOHOro nmpeamera 11 kiaccax Ha 6a30BOM YPOBHE SIBIISIFOTCSI:

e (dopMmupoBaHue LEHTPaJIbHBIX MaTeMaTHYECKUX
MOHATUN (YUCIO0, BEJIMYMHA, TeoMeTpuueckas Qurypa,
IIepeMEHHas, BEpPOSITHOCTB, byHKIHA),
o0ecreunBaromInx IIPEEMCTBEHHOCTb U
MEPCIEeKTUBHOCT, ~ MaTEeMaTHUYecKOro  oOpa3oBaHUs
o0y4aromuxcs;

e [IOJBEJCHUE yYalIMXCS Ha JTOCTYIHOM JUIS HUX YPOBHE
K  OCO3HAHHWIO  B3aUMOCBS3M  MAaTeMaTUKU U
OKpYXKaloIlero Mupa, [OHMMAHHUE MAaTEMaTUKH Kak
YacTH 0OIIEH KyIbTyphl YEJIOBEUECTBA;

® Dpa3BUTHE WHTEJUIEKTYaJbHBIX u TBOPYECKUX
crocobHocTel yyanmxcs, MMO3HABATEIILHON
AKTHUBHOCTH, HCCIEA0BATENbCKUX YMEHUH,

KPUTUYHOCTH MBIIUIEHUS, HHTEpeca K H3YUYEHUIO
MaTE€MaTUKU;

e (opmupoBaHHe (PYHKIIMOHATHPHOW MaTeMaTHYECKOU
TPAMOTHOCTU: YMEHHS pPaclo3HaBaThb MAaTEMAaTHUYECKHE
aCIeKThl B PEANbHBIX JKU3HEHHBIX CHUTYyallUsIX U HPHU
U3YYCHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHN U 3aKOHOMEPHOCTEH, (hOPMYyTUPOBATh UX
Ha SI3bIKE MaTEeMaTHUKW U CO3JaBaTb MaTeMaTUYECKUE
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MOJENU, MPUMEHATh OCBOEHHBIA MaTEMAaTHYECKHUI
anmapar s pelleHus MPaKTHUKO-OPUEHTHUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATh U OLIEHUWBATH IIOJyYEHHBIE
pe3ynbTaThl.

OCHOBHBIE JIMHMM COAEpP)KAaHUS Kypca MaTEMaTUKU B
10—11knaccax: «Yucma ©  BBIYUCICHHS», «Asredpa»
(«Anrebpanyeckue BBIPAXKCHUS», «YpaBHEHUs u
HepaBeHCTBa»), «Hauama  MareMaTH4yecKoro  aHaiau3ay,
«"eomerpusi» («I'eomerpuueckue (UTYpHI U UX CBOWCTBA,
«M3mMepeHrne reoMeTpUYecKUX BEIMUYUH»), «BepodaTrHocTh U
CTaTHCTUKa». JlaHHBIE JIMHUU pPa3BUBAIOTCS MApaAJUIEIBHO,
KaXKJ1as B COOTBETCTBUU C COOCTBCHHOM JIOTHKOM, OJHAKO HE
HE3aBUCMMO OJIHA OT JPYro, a B TECHOM KOHTaKTe U
B3aumojeiictBun. Kpome 3Toro, ux oObEAMHSET JIOTMYEcKas
COCTaBJISIIOLIAs, TPAJULMOHHO MPUCYIIAsl MaTeMaTHKe |
MIPOHU3BIBAOILIAS BCE MaTeMaTUYeCKHe KYPCBI u
conepskarenbuble TuHUA. ChopMynupoBanHoe B DeaepaibHOM
roCyJlapCTBEHHOM 00pa30BaTE€IbHOM CTaHAApPTE CPEIHEro
obmiero oOpa3oBaHHs TpeOOBaHUE «BIAIACHWE METOJAMU
JI0Ka3aTeNbCTB, QJITOPUTMaMHU  peIIeHUs 3aJad; yMEHHE
(GopMynupOBaTh  ONpEACNEHUs, AaAKCHOMbI U  TEOPEMBI,
MPUMEHATh MX, MPOBOAMUTH JOKA3aTeNIbHbIE PACCyKICHUSA B
XOJE€ peleHus 3a7ady» OTHOCUTCI KO BCEM KypcaMm, a
(dbopMHpOBaHUE JIOTHYECKUX YMEHHH pacrpenensercs Mo BceM
rojam oOy4eHHs Ha YpOBHE CpeHEro o01ero 0opa3oBaHusl.

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOTO aHAJINA3a»
ABIIIETCS OJHUM W3 Hambojee 3HAUYMMBIX B MpoOrpamMme
CTaplled IIKOJbI, IIOCKOJbKY, C OJHOW CTOPOHBI, OH
o0OecrieunBaeT MHCTPYMEHTAIbHYIO 0a3zy A M3Y4EHMs BCeX
€CTECTBEHHO-HAyYHbIX KYypCOB, a C JPYyrod CTOpPOHHI,
dbopmupyeT Jornyeckoe U aOCTPAKTHOE MBILIUICHUE YYaIUXCs
Ha  ypOBHE, HEOOXOAMMOM Uil  OCBOGHHMS  KYpPCOB
UHPOPMATUKH, OOIECTBO3HAHUS, HUCTOPHM, CIIOBECHOCTH. B
pamKax JTAHHOTO Kypca yJamuecs OBJIA/IEBAIOT
YHHUBEpPCAIbHBIM  SI3IKOM COBPEMEHHOW HayKH, KOTopas
dbopMyIupyeT CBOM JOCTIKEHHS B MaTEMaTHIECKOH (hopme.

Kypc anreOpel u Hayan MaTeMaTHMYeCKOro aHajiu3a
3aKJIa/IbIBAET OCHOBY [IJIsl YCIEIIHOIO OBJAJACHUS 3aKOHAMH
(bU3HUKY, XUMHUH, OMOJOTHH, TOHUMAHUSI OCHOBHBIX TEHACHIIUN
SKOHOMMKH U 00I1IeCTBEHHOM KHU3HHU, MIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX U POBBIX u
KOMITBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOJIb30BaTh UX B
MOBCEIHEBHOW  XW3HU. B  Toxe Bpems  OBjIaJcHUE
a0CTpakTHBIMM U JIOTHYECKH CTPOTMMU MaTeMaTHYeCKUMU
KOHCTPYKUUSMHU pa3BUBaET yMEHHue HaxOJIUTh
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3aKOHOM€pHOCTI/I, O60CHOBBIB8.TI: HNCTHUHHOCTH YTBep)K,HCHI/ISI,
HCIIOJIB30BATh 000011IeHE 5 KOHKPETHU3aIIHUIO,
abcTparupoBaHWe M aHAJOTHIO, (OPMHUPYET KpEaTHBHOE U
KPUTHYECKOE MBINUICHHE. B Xoae u3ydenus anreOpsl U Haval
MaTeMaTUYECKOro aHajv3a B CTaplied IIKOJe Yydalluecs
MOJYy4YalOT HOBBIA ONBIT pEHIEHUsS NPUKIAIHBIX 3a/ad,
CaMOCTOATEJIBHOTO TOCTPOCHHUSI MATEeMaTUYECKUX MOJIeeH
pealbHbIX CUTYallUid U UHTEPIPETAUU MOJYYECHHBIX PEUICHUM,
3HAKOMATCS C IPUMEPAMHU MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH
B HpHpOI[e, HayKe U B I/ICKyCCTBe, C BbBIJAKOIIUMHUCS
MaTEeMaTU4YCCKUMHU OTKpLITI/ISIMI/I Hn Ux aBTOpaMI/I.

Kypc oOnmamaer 3HAYUTENbHBIM  BOCHHTATEILHBIM
MOTEHIIMAJIOM, KOTOPBIM peanu3yercs Kak uepe3 yueOHbIH
MaTepuan, CHocoOCTBYIOIUN  (OPMUPOBAHUIO  HAYYHOTO
MHUPOBO33pEHHUs, TaKk H uepe3 crneuuduky ydeOHOU
JIeSITEILHOCTH, TpeOyrolen CaMOCTOSTEILHOCTH,
AKKypaTHOCTH, IPOJOJIKUTEIbHON KOHLIEHTPALlUM BHUMAaHUS U
OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3yJIbTarT.

B ocHoBe Meromukm oOydeHHs aireOpe W Hadaliam
MATEMATHUYCCKOI'O aHain3a JICKUT I[GSITGJII)HOCTHl)Iﬁ HpI/IHHI/IH
00y4eHwusI.

B CTPYKTYype Kypca «Anredpa n Hayaja
MaTE€MaTUYeCKOro AaHallu3a» MOXHO BBIICIUTh CIEAYIOIINE
COZIepKaATEIbHO-METOJUYECKUE JIMHHUU: «Ywucma 4
BbIUUCHeHUS», «DyHKIUU U Tpaduku», «YpaBHEHUS U
HEPaBEHCTBAY, «Hadvama ~ MareMaTH4ecKkoro  aHan3ay,
«MHOXecTBa M JIOTHMKa». Bce OCHOBHBIE COJEpHKATEIbHO-
MCETOANUYCCKUEC JIMHUHN I/ISyIIaIOTCSI Ha HpOTSI)KeHI/II/I ABYX JICT
0o0y4yeHUs1 B CTaplIeil IIKOJIe, €CTECTBEHHO JMIOMOIHSSA IPYyr
Jpyra ¥ TIOCTEIIEHHO HAacChlasChb HOBBIMHM TEeMaMu |
paznenamMu. MOXHO € YBEpEHHOCTBIO CKa3aTh, YTO JAHHBIN
KypC SIBJISIETCS UHTEIPATUBHBIM, MTOCKOJIbKY OOBEUHSET B cebe
CO/IEpKaHUE  HECKOJIbKMX  MATEMaTUYECKUX  JAUCIUIUIMH:
anredpa, TPUTOHOMETPHUS, MaTeMaTHYECKUH aHadu3, Teopus
MHOeCTB | Jip. [Io Mepe Toro kak ydaimiuecs: OBiaJeBalOT BCE
Oonee IMIMPOKMM MaTeMAaTUYECKUM ammaparoM, Yy HHX
MOCJIEIOBATEIBHO (DOPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMAaTUYECKYI0 MOJENb pPEAJbHOW CHUTYallHH,
MPUMEHSTh 3HaHMsI, MOTyYCHHbBIE B Kypce «Anredpa W Havamna
MaTE€MaTUYeCKOro aHallh3ay, JUIsl PELIEHUS CAMOCTOSTEIbHO
cOpMyIMPOBAaHHONH MaTeMAaTHUYECKOW 3aJayu, a 3areM
MHTEPIPETUPOBATH MMOITYYEHHBIN pe3ynbTarT.

CopnepxxarenbHo-MeToAn4ecKass  JuHus  «YHucnma wu
BBIUMCIICHHS 3aBepIIaeT dhopmupoBanme HaBBIKOB
WCIIOJIH30BaHUS ICUCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO HAYaTo
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B OCHOBHOH mikone. B crapmieii mkone ocoboe BHHUMaHHE
ynensercss  (OpMHUPOBAHMIO  IMPOYHBIX  BBIYMCIUTEIBHBIX
HaBBIKOB, BKIIIOYAIOIIUX B €e0sl MCIOIB30BAHUE DPA3IUYHBIX
¢dopM 3amucu IEHCTBUTENBHOTO YHCIA, YMEHHE PAllMOHAIBHO
BBIIIOJIHATh JEHUCTBUS C HUMH, AEJIaThb INPUKUIKY, OLEHUBATH
pe3ynbrar. OOy4aromuecs MoJiy4aloT HaBbIKU MPUOINKEHHBIX
BBIYMCIICHUM,  BBIIOJHEHHUS ~ JEHUCTBUA  C  YHUCIAMH,
3allUCaHHBIMM B  CTaHJIApPTHOM  (Qopme, HUCHOJIb30BaHUS
MaTEeMaTUYECKUX KOHCTAHT, OLICHUBAHUs YHCIIOBBIX
BBIPAKCHUM.

JInHua «YpaBHEHHs M HEPABEHCTBA» DPEAIM3YETCs Ha
IPOTSKEHUM BCEro 0O0y4eHMsI B CTapllel IIKOJE, TOCKOJIbKY B
KOKJIOM paszfene MporpaMMbl IPEAYCMOTPEHO pelIeHUE
COOTBETCTBYIOIINX 3azay. VYyamuecs OBJIa/ICBAIOT
pa3IMYHBIMM METOJAMHU PELICHUS LEeJbIX, pPalUOHAIbHBIX,
UPPAlMOHATIBHBIX, IOKA3aTEeNbHBIX, JIOTApUPMUUYECKHX U
TPUTOHOMETPUYECKUX YPAaBHEHUW, HEPABEHCTB U UX CHUCTEM.
Ilonmy4yeHHble yYMEHHsI HCHOJB3YIOTCS IPU HCCIEAOBAHUHU
(GYHKIMI C MOMOIIBI0 HNPOU3BOJHON, PEUIEHUM MPHUKIAJHBIX
3aJa4 M 3a7ad Ha HAXOXJACHHE HauOOJBIIMX W HAaUMEHBIIMX
3HaueHWd  Qynkumu. JlaHHas  comepkarenbHas  JIMHUS
BKJIIOUaeT B ce0s Takke (pOpMHUpPOBAHUE YMEHU BBIIOJIHSATH
pacy€rsl 1O dopmynaM,  mnpeoOpa3oBaHUS  IIETbIX,
palOHAIbHBIX, HPPALUOHAIBHBIX M TPUTOHOMETPUYECKUX
BBIPQXCHHM, a TaKXKe BBIPAKECHUMN, COAEP)KALIUX CTENEHU U
norapudmsl.  brmarogaps — u3ydeHuro — anredbpamvecKkoro
Marepuana IIPOUCXOAUT JanbHennee pa3BuTHE
QITOPUTMUYECKOTO U aOCTPAKTHOTO MBINIICHUS Yydalluxcs,
(GOopMUPYIOTCS HaBBIKU JETYKTUBHBIX PAacCyKIEHHUH, pabOThI €
CHUMBOJIbHBIMH (pOPMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEN U
3aBUCUMOCTE B BHJE pPAaBEHCTB U HEpaBeHCTB. Aujredpa
npeiaraeT  3QQEeKTUBHbIE HHCTPYMEHTHI s PELICHHUs
IIPAKTUYECKUX W €CTECTBEHHO-HAyYHBbIX 3aJad, HarjsigHO
JIEMOHCTPHUPYET CBOM BO3MOKHOCTH KakK s3bIKa HAyKH.

CognepxxarenpHO-MeTOnHYeCKass JUHUA «DyHKIMM U
rpaduku» TECHO MepervieTaeTcs ¢ APYIMMH JIMHUAMU Kypca,
IIOCKOJIBKY B KAKOM-TO CMBICJIE 3aJaéT IOCIIEI0BATEIbHOCTh
u3y4yeHus marepuana. M3ydeHue CTENEeHHOH, IOKa3aTelbHOM,
JOrapu(pMHUUECKOW U TPUTOHOMETPUYECKUX (DYHKIMHA, HX
CBOWCTB U IpaUKOB, UCHOJIb30BaHNUE (DYHKIMHA JUIs pPELICHUs
3aja4 M3 JPYTruX Yy4eOHBIX NPEAMETOB M pealbHOW >KU3HU
TECHO CBSI3aHO KAaK C MAaT€MaTH4YEeCKUM aHAJIU30M, TaK U C
pelIeHueM YpaBHEHUW M HepaBeHCTB. [Ipm sTom OGosbmioe
BHUMaHUEe yjensercs (OPMUPOBAHUIO YMEHHsI BBIPaXaThb
dbopMynaMu 3aBUCUMOCTH MEX]Y Pa3iHMYHbIMH BEIUYUHAMU,
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UCCIIEIOBATh IOJIy4YeHHbIE (YHKLIUHU, CTPOUTh HX TpaduKH.
Marepuait 3Toi COEpKAaTEIbHONW JMHUU HALICJICH HA Pa3BUTUE
YMEHMM M HaBBIKOB, I103BOJISIIOIIMX BbIPAXKaThb 3aBUCHMOCTH
MEXIy BEJIMYMHAMHM B Pa3IUYHONW (opMe: aHAIMTHYECKOMH,
rpadguveckoii u cinoBecHo. Ero wu3ydeHme CrocoOCTBYET
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
00001IEHUI0 U KOHKPETU3AINH, UCTIOIb30BAHUIO aHAJIOTUH.

ConepxarenbHass JuHUA «Hawama wMarematudeckoro
aHaJINM3a» II03BOJISIET CYUIECTBEHHO paCIIUpPUTh Kpyr Kak
MaTEeMaTUYECKUX, TaK M MPUKIATHBIX 3a]a4, JOCTYIHBIX
o0y4yaromuMcsi, y KOTOpBIX TOSBISIETCS  BO3MOXKHOCTB
UCCIIIOBAaTh U CTPOHUTH Tpaduku (YHKIWN, ONMPENeNsiTh HX
HauOOJbIIMEe U HAUMEHbIINE 3HAYCHHSI, BBIYMCIATH IUIOIIAIN
buryp u 0O0BEMBI TeN, HAXOAUTH CKOPOCTH U YCKOpPEHUSs
npoueccoB. JlaHHas coaepkarenbHast IMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTM  MOCTPOEHHMS ~ MaTEeMaTUYECKUX  MoJesei
pealbHBIX CUTYallMi, HAXOXKJICHHUS HAWIYYIIEro PEIICHUS B
IPUKIAIHBIX, B TOM 4YHCIIE COLUAIbHO-IKOHOMUYECKUX,
3aja4ax. 3JHAKOMCTBO C OCHOBaMH MaTeMaTHUYECKOI0 aHallu3a
CIOCOOCTBYET  Pa3BUTHIO  aOCTpakTHOro,  (hopMalbHO-
JIOTHYECKOTO W KPEaTWBHOTO MBIIUICHUS, (OPMHPOBAHUIO
YMEHUH pacno3HaBaThb NIPOSBICHUS 3aKOHOB MaTEMaTUKH B
Hayke, TeXHUKe U wuckyccTBe. OOyuwaromuecss Yy3HAIOT O
BBIIAIOIINXCS PE3yJbTaTaX, IOJYyYEHHBIX B XOJE pa3BUTHSA
MaTEMaTHKHU KaK HayKH, 1 UX aBTOpaXx.

CopnepxatenpHo-MeTOAMYECKass JIMHUS «MHOXecTBa U
JIOTUKa» B OCHOBHOM IIOCBSIIIEHA JJIEMEHTaM TEOpUHU
MHOECTB.  TeopeTHUKO-MHOXECTBEHHbIE  IPEICTaBJICHUS
IPOHU3BIBAIOT BECh KypC IIKOJIbHOW MaTeMaTUKU U
npeiaraloT Haulojiee YHUBEpPCAIbHBINA SA3bIK, 00bEANHAIOMINN
BCE paslesibl MaTEMATUKU U €€ NPUIIOKEHUHN, OHU CBSI3BIBAIOT
pasHble MaTeMaTHUYECKHE JUCLUIUIMHBI B €IUHOE IEJIOE.
IToaToMy BaXHO JaThb BO3MOYKHOCTH LIKOJIBHUKY IIOHHMAaTh
TEOPETUKO-MHOKECTBEHHBIHN S3bIK COBPEMEHHOI MaTeMaTuKH U
HCIIOJIb30BAaTh €r0 JJIsl BEIPAXKEHHSI CBOUX MBICIIEH.

B xypce «Anrebpa u Hauana MaTeMaTUYECKOTO aHAIH3a»
MPUCYTCTBYIOT TaKkKe OCHOBBI MaTeMaTH4eCKOro
MOJICIMPOBAHMs, KOTOPbIEe MpPU3BaHbl C(HOPMUPOBATH HABBIKU
IIOCTPOCHUS MOJENEH pealbHbIX CUTyallud, MCCIEA0BaHUs
3TUX MoOJeJied ¢ TMOMOINBI0  ammapara anreOpsl U
MaTEMaTUYECKOTO aHaJIM3a W HWHTEPIPETALNU IOJIYYEHHBIX
pe3ynbpraToB. Takue 3a1aHMsI BIUIETEHBI B KaXKIbIN U3 pa3JIeoB
IIpOrpamMMbl, IOCKOJBKY BEChb Marepuag Kypca MIHPOKO
HCIIONIB3YETCS ISl pEeIIEHUs PUKIAHbIX 3a7a4. [Ipu pemenun
peaNbHBIX IPAKTHUYECKUX 337a4  ydallhecs PpPa3BHUBAIOT
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HaOJIOAAaTENIbHOCTh, YMEHHE HAXOAWUTh 3aKOHOMEPHOCTH,
abcTparupoBatbcsi, HCIOJNB30BAaTh AaHAJIOTHIO, 0000IaTh U
KOHKPETU3UPOBATh npobuemy. JleaTenbHOCTh o
(GOpMHPOBAHHIO HABBIKOB pPEUICHUS MNPUKIAAHBIX 33734
OpPraHu3yeTcs B MPOIIECCe U3YyYCHHS BCEX TEM Kypca «Anredpa
Y HavyaJla MaTeMaTHYECKOTO aHAITN3a).

BaxHoCcTh yueOHOTO Kypca TIEOMETpUH Ha YPOBHE
CpeaHero oOmero oOpa3oBaHUs OOYCIOBJICHA MPAKTHYECKOU
3HAYMMOCTBIO METANpEeIMETHBIX U TPEIMETHBIX PE3YJIbTaTOB
00y4YeHHsI TEOMETPUH B HANPABICHUU JTUMYHOCTHOTO PA3BHUTHUS
00yYaromuxcs, (dhopmupoBaHus (byHKIMOHATBHON
MaTeMaTU4eCKOW T'PAMOTHOCTH, M3YYCHHs JIPYrHX Y4eOHBIX
MUCHUIUTMH.  Pa3BuTMe y  yyammxcsi — IPaBUIIBHBIX
NPECTaBICHUN 0 CYIIHOCTH U TPOUCXOXKICHUHU
TE€OMETPUYECKUX aOCTPAKIIMA, COOTHONICHHH pPEATbHOTO U
UJICATbHOTO, XapaKTepe OTPAKCHHsSI MATEeMaTHYECKOW HAayKOW
SIBJICHHI W TPOIECCOB PEaJbHOIO MHUPA, MECT€ I€OMETPUU B
CHUCTeME HayK M POJIM MaTeMaTH4YEeCKOTO MOJICIMPOBAHUS B
HAyYHOM TIO3HAHMM W B  TPaKTUKE  CIOCOOCTBYET
(OpMHPOBAHNIO HAYYHOTO MUPOBO33PEHUS YUAIIUXCS, a TAKKE
Ka4eCTB MBIIUICHUS, HEOOXOMUMBIX ISl aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpust sBIIETCS OJHUM M3 0A30BBIX MPEIMETOB Ha
YpOBHE CpelHero o0Iero oopa3oBaHus, Tak Kak 00ecrneynBaeT
BO3MOXKHOCTh M3Y4€HHS KaK JTUCHUILUIMH €CTECTBEHHO-HAYYHOU
HaIpaBJICHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlormueckoe MbluieHue, GopMUpyeMOe MPU U3YUEHHUH
00yJaromuMHUCs IOHATHIHBIX OCHOB T€OMETPUH U TIOCTPOCHHUU
[EMOYKH JIOTHYECKHX yTBEP)KACHUH B XOJE€ PpEHICHHUs
TeOMETPUYECKUX 3a/la4, YMEHHE BBIIBUTATh W ONPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO MCIOJB3YIOTCS MpPH  PELIeHUN
3a7a4 eCTeCTBEHHO-HAYYHOTO IHKJa, B YaCTHOCTH W3 Kypca
bU3UKH.

YMeHrne OpHEeHTHPOBAThCS B IPOCTPAHCTBE HIPAET
CYIIECTBEHHYIO pOJb BO BCEX O0OJACTAX JAEATEIbHOCTH
yenoBeka. OpueHTaIUs YellOBeKa BO BPEMEHU M MTPOCTPAHCTBE
— He0o0X0JMMOE YCJIOBHE €ro COLMaIbHOro ObITHS, (opMa
OTP@KEHHsS]  OKPYXKAIOIIEro MHpa, YCIOBHE  YCIEHUIHOTO
NO3HAHHUS W aKTHBHOTO TPEOOpa3oBaHMs JEHCTBUTEIbHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMH 0Opa3aMu OOBEIUHSET
pa3Hble BHIBI y4EOHOH M TPYHOBOH AEATEIBHOCTH, SIBISETCS
OMHMM U3 TPO(PECCHOHATHHO BAXHBIX KA4eCTB, MOITOMY
aKkTyajgpbHa 3amada  (QopmMupoBaHUS Yy  0OyYaromuxcs
NPOCTPAHCTBEHHOTO  MBIIUICHUS  KaK  Pa3HOBUIHOCTH
00pa3HOrO MBINUICHUSI — CYIIECTBEHHOTO KOMITOHEHTa B
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MOJATOTOBKE K TPAKTHYECKOH JESITENbHOCTH [0 MHOTUM
HaINpaBJICHUSIM.

Ilenp  ocBoeHMsT mporpamMmbl  y4eOHOTO  Kypca
«[eomerpusi» Ha  0a3oBOM  ypoBHE  OOyueHHS  —
o0meoOpa3oBaTeiIbHOE W OOIIEKYJbTYPHOE  pa3BUTHE
o0y4aromuxcs qyepes o0ecrnieueHue BO3MOYXHOCTH
pUOOpeTEeHUs u UCIOJIb30BaHUS CUCTEMAaTUYECKUX
F€OMETPUYECKUX 3HAHUH W JCHCTBUH,  CIEIU(PUIHBIX
T€OMETPHH,  BO3MOXXHOCTHM  YCIEHIHOTO  HPOJOJDKCHHUS
o0pa3oBaHUsl IO CHENHMAIBHOCTSM, HE CBS3aHHBIM C
MIPHUKJIATHBIM HUCIIOJIb30BAHUEM T€OMETPHUHU.

[Iporpamma 1o TeomeTpun Ha 0a30BOM YpOBHE
mpelHa3HayeHa s OOy4yarouuxcs CpelHed MIKONbI, He
WCIBITHIBABIINX 3HAYUTENbHBIX 3aTpyJHEHUIl Ha YpOBHE
OCHOBHOro  oOmiero  oOpazoBaHus. Takum  0oOpas3om,
oOyuaromiuecss Ha 6a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIKE
MaTeMaTHUYeCKUe YMEHHUS, CBSI3aHHbIE CcO  creuudukon
TCOMETPUA W HEOOXOJWMBIC JUISI XU3HH B COBPEMCHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH H3YYUTh
reoMeTpHi0 0osee TiIyOOKO, €Cld B JajbHEUIIeM BO3HHUKHET
HE00X0IMMOCTh B TEOMETPHYCCKUX 3HAHUSX B
pohecCuOHANBHOM NeSTEIbHOCTH.

JlocTrxxeHue LeH OCBOEGHUS MPOrPaMMBbI
o0ecrieunBaeTcsi  pelIeHHeM  COOTBETCTBYIOIIMX  3ajad.
[TpropuTeTHBIMH 33a7a4aMu OCBOEHHS Kypca «['eomeTpumn» Ha
6a30BoM ypoBHe B 10—11 kiaccax siBASIOTCS:

e (opmupoBaHWe TMpenCTaBICHUS O TEOMETPHH Kak
YaCTH MHUPOBOM KYJIbTYpbl M OCO3HaHUE €€ B3aMMOCBS3U C
OKPYKAIOIIAM MHUPOM;

e (QopMupoBaHUE MPEACTABICHUS O MHOTOTPAHHUKAX W
TeNax BpalleHUs KaK O BXKHEHUIITUX MAaTEeMaTUYECKUX MOEISX,
MO3BOJIAIONIMX OMHCHIBATh W U3y4aTh pa3HbIE SBICHUS
OKPYKArOIIEero MUPa;

e (opmupoBaHWe yMeHHUs pacro3HaBaTh Ha YepTexax,
MOJICISIX W B pPEATbHOM MHpPE MHOTOTPAHHHKH H Tela
BpaIllCHUS;

® OBIJIAJICHHE METOJaMHU PEUICHHS 33a7ad Ha IMOCTPOCHUS
Ha N300paKEHUSX MPOCTPAHCTBEHHBIX PUTYD;

e (QopMuUpOBaHHWE YMEHHUs ONEPUPOBATH OCHOBHBIMH
MOHATUSIMA O MHOTOTPAHHHMKAX W Telax BpalleHUus U WX
OCHOBHBIMH CBOWCTBaMHU;

® OBJIQJICHUE ANTOPUTMAMU PEIICHHS OCHOBHBIX THIIOB
3ama4; (opMHpoBaHME YMEHHSI IMPOBOJUTH HECIOXKHBIE
JI0Ka3aTeNbHbIE paccyxaeHus B xoJie pelieHus
CTEpEOMETPUYECKUX 33Jady U 3aJady C [PaKTHYECKUM
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COJIepKAHUEM;
® pa3BUTHE  HUHTEIUIEKTYyaJbHBIX M TBOPYECKHX

CHOCOOHOCTEH 00y4YaroLMXCs, MO3HABATEIBHON aKTHBHOCTH,

UCCIIEIOBATEIbCKUX YMEHUH, KpUTUYHOCTH MBILIUICHUS;

e (QopmupoBaHue  (GYHKIMOHAJIBHOW  TIPaMOTHOCTH,
pEJIeBAaHTHOM Te€OMETPUM: YMEHHE DPACIIO3HABATh MPOSBICHUS
rE€OMETPUYECKUX MOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B
pEAbHBIX JKU3HEHHBIX CUTYalMsIX W MPU HU3YYEHHH APYTUX
y4eOHBIX  MPEAMETOB, MPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIUPOBATh UX Ha SI3bIKE T€OMETPHH U
CO3/1aBaTh T€OMETPHUYECKUE MOJENU, NPUMEHSITh OCBOCHHBIN
TE€OMETPUUYECKUI  ammapaT  Juisi  pPEUICHHs  IPAKTHUKO-
OpUEHTUPOBAHHBIX 3aJa4, WHTEPIPETUPOBATH U OILICHUBATH
MOJIy4YEHHBIEC PE3YIbTATHI.

OTnuuuTeNnbHON OCOOEHHOCTHIO MPOTPAMMEI SIBJISIETCS
BKIIIOUEHHE B KYpC CTEpPEOMETpUM B Hayajle ero H3yueHus
3aja4, pElIaeMbIX HAa YypPOBHE HHTYHUTHBHOIO MO3HAHUS, U
omnpenenéHHbIM 00pa3oM OpraHM3oBaHHAs paboTa Haj HUMH,
91O CIIOCOOCTBYIOT Pa3BHUTHIO JIOTUYECKOTO "
MPOCTPAHCTBEHHOTO MBIIUICHHUS, CTHUMYJIUPYET MpPOTEKaHHUE
MHTYUTHBHBIX IPOIECCOB, MOTHUBUPYET K JajbHEHIIeMy
M3YYEHHUIO MPEAMETA.

[Ipennourenue oTHAETCS HArIsIHO-KOHCTPYKTUBHOMY
MeToay OOyueHHs, TO €CTb TEOPETUYECKUE 3HAHUS HUMEIOT B
CBOEH OCHOBE YYBCTBEHHOCTb MPEIMETHO-NIPAKTHUECKON
NesITeTbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX MPEICTABICHUH y
yUYalIUXCsi B Kypce CTEPEOMETPUU TPOBOAMTCS 3a CUET
pelieHns 3aJad Ha CO3/IaHHe IMPOCTPAHCTBEHHBIX 00pa3oB U
3ajjad  Ha ONEpUPOBAHHE MPOCTPAHCTBEHHBIMU OOpa3aMu.
Co3nanue obpa3a NMPOBOAUTCS C OMOPOW HA HAIJISATHOCTh, a
ornepupoBaHue o0pa3oM — B YCJIOBUSAX OTBJICYEHHS OT
HarJsIIHOCTH,  MBICICHHOTO M3MEHEHHUs €ro  HMCXOJHOTO
COJIepKaHUSI.

OcHOBHBIE coJiepKaTebHbIe JTMHUAN Kypca
«['eomerpun» B 10—-11 knaccax: «MHororpanHukny, «lIpsimeie
¥ TUTOCKOCTH B TIpOCTpaHcTBe», «Tena BpameHus», «BexTopsl
¥ KOOPAWHATHI B TIPOCTpaHCTBE». DOpMHUpPOBaHHE JTOTHYECKUX
YMEHUH paclpenensercss He TOJbKO MO COJAep)KaTeNbHBIM
JIMHUSAM, HO U 110 ToJaM 00y4eHHUs! Ha YPOBHE CPETHETO OOIIero
o0Opa3oBaHwUsl.

Conepxanue o0pa3oBaHuUs, COOTBETCTBYIOIIEE
NpeIMETHBIM pe3yibTaraM ocBoeHus [IpumepHoil paboueit
IpPOrpaMMbl,  paclpefeN€éHHbBIM 10  TojaM  OOyd4eHws,
CTPYKTYpUPOBAaHO TakkuM 00pa3oM, 4YTOOBI  OBJIAJCHHE
F€OMETPUUYECKUMHU TOHATUSMU M HaBBIKAMH OCYIIECTBISIOCH
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MOCJEIOBATEIbHO M TOCTYNATeIbHO, C  COOJIIOJCHHEM
NPHUHIIMIIA  [PEEMCTBEHHOCTH, YTOOBI  HOBBIE  3HAHUsA
BKIIOYAJUCh B OOIIyI0O  CHCTEMY  TI€OMETPHYECKHX
MPEJICTABICHUA OOYYAIOMIUXCS, PacHIupsisi W yrioyouss e€,
00pa3yst MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

VYueOHblif kypc «BeposiITHOCTh M CTaTUCTHKa» 0a30BOTO
YPOBHSL SIBJSIETCS IPOJOJKEHUEM U Pa3BUTHEM OJHOUMEHHOTO
yueOHOro Kypca 0a30BOTO YpOBHSI OCHOBHOW mIkosbl. Kypce
npeqHasHaueH Ui (OPMHPOBAHUSA Yy  OOyYaromuxcs
CTATHCTUYECKOW KYIbTYPhl M TOHHUMAHHS POJIU TEOPUHU
BEPOSITHOCTEM KAaK MAaTeMaTHMYeCKOr0 HWHCTPYMEHTa JJif
U3yYeHHs CIyYalHbIX COOBITHMH, BENIWYMH M mporeccoB. [lpu
M3YYEHUHU Kypca OOOramaroTcsi NpeICTABICHUS YYalluXcs O
METOJIaX HCCJEOBAaHUS HM3MEHYMBOIO MHpPa, pa3BUBAETCS
MOHMMAaHWE 3HAYUMOCTH M OOIIHOCTH MaTeMaTHYEeCKHX
METOJIOB IMO3HAaHUSI KaK HEOTHEMJIEMOM 4acTh COBPEMEHHOIO
€CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

CopepxaHue Kypca HalpaBIeHO Ha 3aKpEIUICHUE 3HAHUH,
MOJIYYEHHBIX TMPU HM3YYCHUHM Kypca OCHOBHOW IIKOJBI W Ha
pa3BUTHE TMPEICTABICHUNA O CIy4YallHbIX BEJIMYMHAX U
B3aMIMOCBSI3SIX MEXKIy HUMHU Ha BRKHBIX IPUMEPAX, CIOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKpYKarolero Mupa. B pesysibrare y
o0yJaromuxcsi JOJDKHO c(hOopMHpOBATHCS TMPEACTABIECHUE O
Haubosee YHNOTpEeOUTENbHBIX U OOHIMX MaTeMaTHYeCKHX
MOJIEJISIX, UCMIONIB3YEMBIX JIsI OMMCAHUS aHTPOMOMETPHUUECKHUX
U JaeMorpauuecKkux BETUYHH, MOTPEIIHOCTSH B PAa3IMIHOTO
pola U3MEPEHMsIX, JUTUTEIBHOCTH 0€30TKa3HOW  paboThI
TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUU H
IIPOLIECCOB B OOIIECTBE.

B cooTBeTcTBUM ¢ yKa3aHHBIMH IENSIMH B CTPYKTYpeE
yueOHOro Kypca «BeposITHOCTh M CTaTUCTHKA)» CPEeIHEN IIKOIBI
Ha 0a30BOM YpOBHE BBIJCICHBI CIEIYIOIINE OCHOBHBIE
colepkarenbHple  TUHUU:  «CrnydaifHple — COOBITHS |
BeposITHOCTHY, «CiydaiiHple BEITUYMHBI M 3aKOH OOJIBIIUX
YyHUCe».

Baxnyro 9acTh Kypca 3aHUMAaEeT W3y4YeHue
FEOMETPUYECKOT0 M OMHOMHUAIBHOIO pACHpelesieHud Hu
3HAKOMCTBO C WX  HEMNpPepbhIBHBIMH  aHajloraMum  —
MOKAa3aTeTbHBIM U HOPMAJILHBIM Pacpe/eICHUsIMHU.

Copnepxanne  nuHuM  «CoyyaiiHele  coObITHS U
BEPOATHOCTH»  CIYXKUT OCHOBOM i (OPMUPOBAHUSA
MPEJCTAaBICHUA O paclpefesieHud BEpPOATHOCTEH MEXIY
3HAYEHUSIMU CIIy4allHbIX BEJIMYHMH, a TakXkKe 0JTa JIMHUA
HeoOXxoauMa Kak 0a3a JJisd M3y4deHHUs 3aKOHA OOJBIIUX YHCEeT
— (yHIaMEHTAJIbHOTO 3aKOHA, JIEHCTBYIOIIEr0 B MPHUPOAE U
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o0IIeCTBE M HUMEIOIIEro MaTeMaTH4YecKylo (HopMan3aluio.
Cam 3aK0H OOJBIIMX YUCEIN MpeyiaraeTcs B 03HAKOMHTEIBHON
(1)0pMe C MHHHUMAJIBHBIM HCIIOJIB30BAHUEM MATCMATHYCCKOI'O

dbopmanu3ma.
TeMbl, CBsI3aHHBIE C HEMPEPHIBHBIMUA  CIyYalHBIMH
BCJIMYMHAMY, aKICHTUPYIOT BHHMAaHHE INKOJHHHKOB Ha

ONMHMCAHUM W H3YYCHHUH CIIy4alHBIX SBJIEHUH C MOMOUIBIO
HenpephIBHBIX  (yHKIUHA. OCHOBHOE BHHMAaHHME YJENAETCS
[I0KA3aTeIbHOMY M HOPMaJIbHOMY PacHpelesIEHUsM, [P 3TOM
NPENOoiIaracTcsi O3HAKOMHUTEIbHOE HM3y4YeHHE Marepuaia 0e3
JI0Ka3aTeIbCTB MPUMEHSIEMbIX (DaKTOB.

Me:xnpeamerHblie CBA3H [Ipenmer (Ha3BaHUE TEMBI) Maremarnueckoe
CoJIepyKaHue
Odusnka (paBHOycKOpeHHOE | JIMHEHas byHKIMS,
JBUKCHHUE; JIBIDKEHUE, | IPOU3BOHAS (PYHKIUHU
B3aHUMOJECHCTBHE ten; | [lpsmas w  oOparHas
JJIEKTPUYECTBO;,  MEXAHHUKA; | MPOMOPIMOHATbHAS
OITHKA; KHHEMAaTHKa. ) 3aBUCUMOCTh
Bekrops, METO[I
KOOPJIHMHAT,
IPOU3BOJIHAS, (QYHKLUS.
['padux pyHkunun
Cummerpust
BekTopsl, nevcTBus Haj
BEKTOPAMH
WNndopmaruka (anroput™mel, | YpaBHEHUS, HEpAaBEHCTBA
porpamma.)
Xumus (Macca U KOJIMYECTBO | YpaBHEHUs, IPOLIEHTHI
BEIIIECTBA; PACTBOPBHI. )
OKOHOMHKA VYpaBHEHMsI,HEPABEHCTBA,
IIPOLICHTHI
HNurerpanusa ¢ BHEYPOYHOI VYuebublii mnpenmer «MaTemaTuka» HWHTETPUPOBAH C

ACATECJIbHOCTBIO, B TOM

yHcjie MPOeKTHOM

IIPpOrpaMMOil  BHEYPOUHOH JesATenbHOCTH  «Pa3roBopbl o
BaXXHOM», «/30paHHBIe BONPOCH MHPOPMATUKHU», B KOTOPOM
y4YalmMcsi MOTYT OBbITh MPEUI0KEHBI TEMBI IPOEKTOB B paMKax
npeaMeTHoi obiactu «MaremaTnka U ”HPOPMATUKAY.
BelnonHeHHple  ydYalMMHCS ~— HWHIWBHUAyalbHBIE U
IpYNIIOBBIE MPOEKTHl MOTYT OBITh TpEACTaBIEHBl Ha
KOH(EpeHIUSIX U KOHKypcaxX pa3jMyHOro YpoBHA («YueHHbIE
Oyny1ero», «MexxpernoHajibHast MHOTONpoQHIbHas
OJINMITHA/IA HIKOJIbHUKOB, «MexnyHapoaHbIe
o0Opa3oBaTeNbHbIe AUCTAHIIMOHHBIE KOHKYPCHI «ONUMIHUCY U

2p.)

Mecro y4yedHoro npeamera B yueonom miame OQOII COO

«Marematukay

B yueOHom tuiane OOII COO sBasercs

VYueOHblil mpenaMer

00s13aTeIbHBIM Y4EOHBIM MTPEIMETOM 00YYaIOLTHXCS.
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O0BeM yueOHOTO IpeIMETa U pacipeiesieHue ero
1o rofam (kimaccam) oOydeHHs

l'on O011ee KOJIMYECTBO YacOB Henenbnas Harpy3ka B yacax
00y4eHus1/KIacc

Iron/10 kitacc 170 5

2 ron/11 xiacc 170 5

Orenka

pesyabratroB  ocBoenns OOIl  COO mo  yueOHOMY  mpenMeTy

((MaTeMaTI/IKa»HpOBOI[I/ITCSI B COOTBCTCTBUH C IIYHKTOM «Cucrema OLOCHKHU JOCTHXKCHUA

IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS OCHOBHOM 0OOpa30BaTeNbHOW MPOTPaMMbI CPEIHEro

obmrero odpaszoBanusi» neneBoro pazgena OOII COO u «llonoxeHueMm O TEKyIEeM KOHTPOJIE
YCIIEBaEMOCTH U TPOMEXYTOYHOW aTTECTallMd OOYYaIOUIMXCS 10 OCHOBHOW 00pa3oBaTEeNbHOU

nporpamme cpeanero obmiero odpaszoBanusi B ®PI'bBOY BO «Tamb6oBckuil rocynapcTBeHHBIN

yHuBepcutTeT uMeHu I'.P. JlepkaBunay.

CDOpMLI KOHTPOJII 1 OOCHKH 3HAHUH U YMCHI/Iﬁ B paMKax HpOMC)KYTOqHOﬁ aTTcCTanuu

onpezaenstores yaueoHsM mianom OOIT COO.

I[eMOHCTpaLII/IOHHI)IC BAapHUaHTBl KOHTPOJBbHO-U3MCPUTCIIBHBIX U OLCHOYHBIX MAaTCPUaJIOB

IIPUBE/ICHBI B IPUIIOKEHUU | K JaHHOM MporpaMme.
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2. INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS YYEBHOI'O ITIPEJIMETA

OO6pa3zoBaTenbHbIC [Tnanupyembie pe3ysbTaThl Paznen(er)/
pe3ynbTaThl, B T.4. C YpoBeHb OCBOCHUS: Oa30BbII riaBa(bl) W/WIH
y4eTOM paboueit teMa(bl) y4eOHOTO
MPOrPaMMbl BOCITUTAHUS npeaMeTa
JlnunocTHbIE 1. 'paxaanckoe BOCOUTAHUE:

Cc(OPMHUPOBAHHOCTBIO I'PAXKIAHCKOHN MO3ULIIH
o0yyaroIerocsi Kak akTUBHOI'O U
OTBETCTBEHHOI'0 WIEHa POCCUIICKOro o0I1ecTBa,
IIPEJCTABICHUEM O MAaTEMaTHYECKUX OCHOBAaX
(GYHKIMOHUPOBAHUS PA3TIMYHBIX CTPYKTYP,
SBJICHUH, TIPOLIEYpP Pa)1aHCKOro o0liecTsa
(BBIOOpBI, OPOCHI U 1Ip.), YMEHUEM
B3aMMO/ICIICTBOBATD C COLIUATIBLHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMHU
U Ha3HAYCHUEM.

2. ITaTpuoTHYecKOE BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO poccuiickoin
IPAKJAHCKOW  MJICHTHUYHOCTH, YBAXKEHHS K
MpOLIJIOMY M HAaCTOSIIEMY  POCCHUHCKOU
MAaT€MaTHK{, IL€HHOCTHBIM OTHOILIEHUEM K
JOCTH)KEHHMSIM ~ POCCUMCKMX MAaTE€MaTUKOB H
POCCHUNMCKOM  MaTeMaTHU4eCKOM  IIKOJBI, K
HCIIONB30BAHUIO OTUX [JOCTHXKEHHH B IPYIUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH.

3. HVXOBHO-HD&BCTBCHHOFO BOCTIMTAHMA !

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCUICKOTO
Hapoaa; c(HOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUSsI, ITUYECKOTO TIOBEJICHHUSI, CBA3aHHOTO C
MMPAKTUYICCKUM MMPUMCHCHUEM ]:[OCTI/I)KGHI/II\/’I
HAyKH U JIEATEIBLHOCThIO YYEHOT0; OCO3HAHUEM
JIMYHOTO BKJIagda B IIOCTPOCHUC YCTOﬁqHBOFO
Oyayuiero.

4. DCcTeTUYECKOe BOCIIUTAHHUE:
9CTCTUYCCKUM OTHOIICHHUEM K MHPY, BKIIOYasd

ACTETHKY MaTEMAaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3amadv, peIIeHUuN, PacCyXICHUMN;
BOCHpI/II/IM'-II/IBOCTBIO K MAaTeMAaTHUYCCKUM
ACIICKTaM paSJ'II/I'—IHBIX BUIOB I/ICKyCCTBa.

5. ®dusnyeckoe BOCIIUTAHUE:

C(OPMHPOBAHHOCTBIO ~ yYMEHHUS  NPUMEHSTH
MaTeMaTHYeCKWe  3HAaHUS B HMHTEpecax
310poBOro u Oe3omacHoro o0pasza KHU3HH,
OTBETCTBEHHOTO  OTHOIIEHHS K  CBOEMY
3JI0POBBIO (3mopoBoe IIUTAHUE,
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cOaTaHCUPOBAHHBIN PEXUM 3aHATUN M OTABIXA,

peryispHas dusnueckas aKTUBHOCTb);
¢bu3nvecKoro COBEPIICHCTBOBAHMUS, pu
3aHATUAX CIIOPTHUBHO-03/I0POBUTEIILHON
JESATEIBHOCTBIO.

6. TpyaoBoe BOCIIMTAHHUE:

TOTOBHOCTBIO K TPYJIY, OCO3HAaHMEM LEHHOCTU
TPYZAOJIIOOUS; MHTEPECOM K Pa3IUYHBIM chepam
poeCCUOHATILHON JeSITeIbHOCTH, CBS3aHHBIM
C MAaTeMaTUKON U €€ NPUIIOKCHUIMH, YMEHUEM
COBEpIIaTh OCO3HAHHBIA  BBHIOOp  Oymymien
npodeccud ¥ PeaJn30BBIBATH COOCTBEHHBIC
KHU3HEHHBIE IUIaHBI; TOTOBHOCTBIO u
CIOCOOHOCTBIO K MaTeMaTU4YEeCKOMY
o0pa3oBaHMI0O U caMOOOpa3oBaHUIO  Ha
IOPOTSDKEHUM BCEM JKU3HU; TOTOBHOCTBIO K
AKTUBHOMY YYacTHUIO B PEILIEHUU MPAKTUYECKUX
3aJa4 MaTeMaTHYECKON HaIpaBJIEHHOCTH.

7. DKOJIOTMYECKOE BOCIUTAHUE:

Cc(OPMHPOBAHHOCTHIO 9KOJIOTUYECKOM
KYJIbTYpbl, TIOHUMAaHUEM BIUSHUS COIHMAIBHO-
OKOHOMHYECKUX IMPOIECCOB HA  COCTOSIHHE
MPUPOJHON M COLMATBHON CpEbl, OCO3HAHHEM
rI1006aTBHOTO xXapakTepa IKOJIOTHUECKUX
npoOieM;  OpUEHTalMell Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HaAHUU IJi1 peUICHUA 3aaad
B 00JTACTH OKpPYKAIOUIeH Cpejbl, TUIAHUPOBAHHS
IIOCTYIIKOB u OLCHKU nux BO3MOXHBIX
MOCIIEACTBHH JIJIsl OKPYKAIOIIEH Cpebl.

8. LleHHOCTH HAYYHOTO MO3HAHUS:
c(OpMHUPOBAHHOCTHIO MHPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHON MPaKTHUKH,
MMOHMMAaHUEM MaTEeMaTUYECKOM HayKM Kak
cdepbl YeIOBEYECKON AesITeNbHOCTH, 3TANOB €€
pa3BUTUSL W 3HAYUMOCTH  JJi  Pa3BUTHS
[UBWIA3AIUH; OBJIAJICHHEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTHYeCKOW KyJIbTYpOW Kak
CPEICTBOM TIO3HAHHWSI MHpPA; TOTOBHOCTHIO
OCYUIECTBIISATh MPOEKTHYIO u
HCCIIEIOBATENbCKYIO e TETHFHOCTD
VHJIMBUIYaJIbHO U B TPYIIIIE.

MeranpenmeTHsie

1.Vuueepcanvnvie nosnasamenvhule oeticmeus,
obecneuusarom dopmuposanue 0az06vlx
KOCHUMUBHBLX npoyeccos obyuarowuxcs
(oceoenue Memooo8 NO3HAHUSL OKPYIHCAIOUEe20
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mupa; npumeneHue JI02UYECKUX,
uUCcneo008amenbCKux onepayuti, VYMeHUl
pabomamb ¢ ungopmayuel).

ba3oBble TOTMYECKHE ICUCTBHUSL:

° BBISIBJISATH u XapakTepU30BaATh
CYIIECTBEHHBIE  TNPU3HAKK  MAaTEMaTUYECKUX
OOBEKTOB,  TOHSATUH, OTHOLICHUH  MEXKIY
MOHATUAMH,  (POPMYJIIMPOBATH  ONpPEACICHUS

MOHATUH;  yCTAaHABJIMBaTh  CYIICCTBEHHBIN
NPHU3HAK  KJIACCU(PHUKAIMHM, OCHOBAaHHS IS
00001IeHHS u CpaBHEHUS, KpUTEPUHU

IIPOBOJIMMOI0 aHAJIN3a;
J BOCIIPUHUMATh,  (OpPMYJIUPOBaTH U
peoOpa3oBbIBaTh CYXJIEHUS: YTBEpAUTEIIbHbIC
U OTpULATeNbHblE, E€AMHUYHbIE, YaCTHbIC U
o01111e; YCIOBHBIE;

J BBISIBIISATh MaTeMaTHYeCKue
3aKOHOMEPHOCTH, B3aUMOCBSI3H M IPOTUBOPEYUHUs
B (akTax,  JIaHHBIX, HAOJIFONEHUSAX |
YIBEPXKACHUSIX; Mpe/araTtb KpPUTEpUU UL
BBISIBJICHHSI 3aKOHOMEPHOCTEH U TPOTUBOPEYUN;
J JIeNaTh  BBIBOABI C  HMCIOJIb30BAaHUEM
3aKOHOB JIOTMKH, T€AYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIYeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;
J IIPOBOAMTH CaMOCTOSITEJIEHO
JI0Ka3aTeNIbCTBA MaTEMATUUYECKUX YTBEPKICHUN
(mpssMble U OT MPOTUBHOIO), BHICTPAUBAThH
apryMeHTallulo, OPUBOJAUTH  NPUMEPHl U
KOHTpPIIpUMEPBI; 00OCHOBBIBaTH COOCTBEHHBIE
CYXKJCHHS U BHIBOJIBI;

. BBHIOMpPATh CMOCOO pemieHus y4eOHOU
3ajaui  (CpaBHMBAaTh HECKOJIBKO BapHaHTOB
peneHus, BeIOMpaTh HanOoJiee TMOAXOISAIINN C
y4€TOM CaMOCTOSITEJIBHO BBIJIEJICHHBIX
KpUTEPHUEB).

ba3oBble Mccnen0BaTenbCcKue AEUCTBUS:

J HCII0JIb30BaTh BOIPOCHI KaK
HCCIIEIOBATEIbCKUM  MHCTPYMEHT  I1O3HAHUS;
¢dbopMyaMpoBaTh  BOMPOCHL,  (DUKCHUpPYIOIIHE
NpOTHBOpEYHe,  MpobiaeMy,  YCTaHaBIMBATh
UCKOMOE U JaHHOe, (OPMHUPOBATH THUIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

J IIPOBOAUTH CaMOCTOSITENILHO
CIUITAaHUPOBAHHBIN AIKCIEPUMEHT, HMCCIEI0BAHUE
o YCTaQHOBJICHHIO 0coOeHHOCTEeH
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MaTeMaTHYeCKOro 00bEKTa, SBICHUS, Mpolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXIYy OOBEKTaMH,
SIBJICHUSIMU, TIPOIIECCAMH,

. CaMOCTOSTENIHHO (dhopMyIIMpOBaTh
0000IIeHNsT ©  BBIBOABI IO  pe3yJbTaraM
MPOBEIEHHOTO  HAONIO/ICHUS, HCCIICOBAHMS,
OIICHUBATh JIOCTOBEPHOCTh MOJTY4E€HHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHHIA;

. MPOTHO3HPOBATh BO3MOXKHOE Pa3BUTHE
Mpolecca, a TakKe BBIIBUTATH MPEAIOJIOKCHUS
0 €ro Pa3BUTUU B HOBBIX yCIIOBUSX.

Pab6ota ¢ nHopManmeii:

) BBISBJIATh  JAePUIMTE  WHPOpPMAIUH,
TAHHBIX, HCOOXOAMMBIX JIJIsi OTBETA HA BOMIPOC U
JUISL PEILICHUS 3a/1a4H;

° BEIOMpaTh MH(POPMAIMIO U3 HCTOYHHKOB
Pa3IMYHBIX THIIOB, aQHAIM3UPOBATH,
CUCTEeMATH3UpPOBAaTh M HHTEPIPETUPOBATH
MH(OPMALIMIO  pa3jUYHBIX BHIOB H  (HopMm
MIPEJICTABJICHHS,;

. CTPYKTYpUPOBaTh uH(pOpMaLHUIO,
MpeNCTaBIsATh €€ B  pPa3NUuYHBIX  (opMmax,
WJUTIOCTPUPOBATH TpadUIecKH;

o OILICHMBATh HaJEKHOCTh MH(OpPMALIUU 11O
CaMOCTOSITEIILHO c(hopMyJIMPOBaHHBIM
KPUTEPUSIM.

2. Yuueepcanvnvie KOMMYHUKamuenbvle

Oeticmaus, obecnedusarom c@QopmMuposaHHoOCms
COYUATbHBIX HABLIKOB 00YUAIOUWUXCS.

Oouenue:

J BOCIIPpUHMMATh U (OPMYJIHPOBAThH
CYXJIEHUS B COOTBETCTBUU C YCIOBUSIMH U
HelsiMA - OOIICHHWsS; SCHO, TOYHO, TPaMOTHO
BBIpA)XaTh CBOI0 TOUYKY 3pEHHsS] B YCTHBIX H
MUCHPMEHHBIX TEKCTaX, JaBaTh TOSCHEHHS IO
XOJy pemeHwus 3agadd, KOMMEHTHpPOBATH
MOJTyYeHHBIH pe3ysbTar;

o B XO0lle OOCYXICHHs 3a/aBaTh BOIPOCHI
M0 CYIIECTBY OOCYXJaeMOW TEMBI, TPOOJIEMBI,
pemaeMod  3ajaud,  BBICKa3bIBaTh  WJIEW,
HAalleJICHHbIE Ha TIOUCK PEIIEHHs]; COMOCTaBIATh
CBOM CYXKIEHHS C CYXICHHSIMHU JPYIHX
YYaCTHHUKOB JHajiora, 0OHapyXUBaTh pa3lindue
U CXOJICTBO TO3WIMKA; B KOPPEKTHOH ¢opme
(bopMyIHpOBaTH pa3HoOIIacHs, CBOHM
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BO3paKCHMUSI,
® MPEJCTABIATh  PE3YJAbTaThl  PELICHUS

3a7a4M, IKCIIEPUMEHTA, UCCIICIOBAHUS, IPOCKTA;

CaMOCTOSTEIIEHO BBIOMpATh ¢dopmar

BBICTYIUICHHsI C Y4ETOM 3a7ad IPE3CHTALUU U

0CcOOEHHOCTEH ayTUTOPUH.

CoTpyIHUYECTBO:

. [IOHMMATh u HCIIOJIb30BATh
MPEUMYILECTBA KOMaHAHON W WHIWBUIAYAIbHOU
paboTbl mpu  pemieHMH  y4eOHBIX  3ajad;
IIPUHUMATh 1€Jb COBMECTHOM J€ATEIbHOCTH,

IJIAHUPOBATh OpraHU3aINI0 COBMECTHOI1
paboThl, pacnpenensiTh BU/IBI pabor,
JIOTOBApUBAThCA,  OOCYXJaTh  TIpolecc U
pe3ynbrar  paboThl;  0000IIaTh  MHEHHS
HECKOIBKHUX JIFO/ICH;

. y4yacTBOBaTh B TIPYNNOBBIX (hopmax
pabotel  (0OcyxneHusi, oOMEH  MHEHUH,

«MO3TOBBI€ LITYpPMbI» U UHbBIE); BBIIOJIHATH
CBOI0O 4YacTh pabOTBl U KOOPAMHHUPOBATH CBOU
JNEUCTBHS C JPYrMMH WIEHAMM KOMAaH/bI,
OILICHMBAaTh KauyecTBO CBOEro BKJIaJa B 0OMIUI
MPOAYKT MO KpUTEpUsIM, CHOPMYITHpPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJCHCTBUS.

3. VYuueepcanvuvie pezynamuenwvie Oeticmsus,
obecneuugaiom  opmuposanue  CMbLCIOBHIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCMU.
Camoopranuzanusi:

J COCTaBISITh IUJIaH, AITOPUTM pEIICHUS
3a/lauM, BBIOMpATh CIOCOO pelIeHHs] ¢ y4ETOM
UMEIOIUXCS ~ PecypcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTUPOBAThH 51
KOPPEKTUPOBAaTh BapUaHThl pPEIIeHUN ¢ y4ETOM
HOBOM HH(pOpMaLIUK.

CaMOKOHTpPOJIb:

. BJIaJICTh  HABBIKAMHU  IT03HABATEIHLHOM
pedIeKCMM  KaK OCO3HAHHS  COBEPIIACMBIX
JNEHUCTBUIT M MBICTUTENBHBIX TPOIECCOB, HUX
pE3yIbTATOB; BIIAJICTh criocobamMu
CaMOIIPOBEPKH, CAaMOKOHTPOIIS Tpolecca U
pe3ynbTaTta pelieHnsl MaTeMaTHIeCcKol 3a/1auu;
° MPeIBUIETh TPYIHOCTHU, KOTOPBIE MOTYT
BO3HUKHYTh TPU PpEIICHUH 33Ja4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITCILCTB, JAHHBIX, HAHJECHHBIX OIIHOOK,
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BBISIBIICHHBIX TPYAHOCTEH;

J OLICHMBATh COOTBETCTBUE pE3yJbTaTa
HeTd W YCIOBHAM, OOBSCHATH INPHYMHEI
JOCTIDKEHUSI WM HEIOCTH)KEHUS PE3yNIbTaTOB
NeSITeNbHOCTH, HAaXOIUTh OMMOKY, JaBaTh
OLIEHKY MTPHOOPETEHHOMY OTIBITY.

[IpenmeTtHbie

10 xiacce/ 1 rog oOydeHust

Monaynb«Anredpa 1 Hayaia MaTEMaTHYECKOTO
aHannsa»

. OnepupoBaTh NOHATHIMMU:
palMOHAIBHOE U JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U IECATHUYHAs APOOb, MPOLIEHTHI.
. BrmonusaTe apudmMernyeckue onepanuu
C pallMOHAJILHBIMU U ACHCTBUTEIBHBIMHU
YUCIIAMH.

. BrImonHATE TpUOIMIKEHHBIC
BBIYMCIICHHUS], UCIIOJIb3Ys [TPaBUJIa OKPYIJICHHUS,
JienaTh NPUKUAKY U OLEHKY pe3ysbTara
BBIYMCIICHUM.

. OnepupoBaTh NOHATUSIMU: CTEIIEHD C
L[eJIBIM TIOKa3aTeseM; CTanAapTHas ¢popma
3alUCH IEUCTBUTEIBHOTO YNCia, KOPEHb
HATypaJbHOW CTENEHU; UCIIOIb30BaTh
MOAXOAIIYI0 (POPMY 3aMKCH TEUCTBUTEIBHBIX
YUCEN JUISl PeIIeHUs MPAKTUYECKUX 3a/1a4d U
MPEJICTABICHUS TaHHBIX.

. OrnepupoBaTh NOHATHUSIMHU: CHHYC,
KOCHUHYC M TAHT€HC MPOU3BOJIBHOTO YIJIa;
HCMOJIb30BATh 3aIMCh TPOU3BOJIBHOTO yTia
yepe3 oOpaTHBIE TPUTOHOMETPUIECKUE

GbyHKIUH.

Yucna
BBIYMCIICHUS.

o OnepupoBaTh MOHATUSAMH: TOXAECTBO,
ypaBHEHHE, HEPAaBEHCTBO; 1IEII0E,
paloHaIbHOE, UPPALlMOHAIBHOE YpaBHEHHE,
HEPAaBEHCTBO; TPUTOHOMETPUUECKOE YPABHEHHUE.
. BrimonusaTe npeobpazoBaHust
TPUTOHOMETPUUECKUX BBIPAXKEHUI U pelIaTh
TPUTOHOMETPUUECKHUE YPABHEHUSI.

. BrimonHsaTe peodpazoBaHus 1EIbIX,
palOHAIBHBIX U UPPALMOHAIIBHBIX BbIPAXKEHHH
U pelIaTh OCHOBHBIE TUIIBI LEJIBIX,
palMOHAIBHBIX U UPPALMOHAIBHBIX YPAaBHEHUN
U HEPABEHCTB.

J [TpuMeHATh ypaBHEHHS U HEPABEHCTBA
JUIS pEIIEHUs] MaTEMaTUYECKUX 3a1a4 U 3a1a4 U3

YpaBHeHust
HEpaBEHCTBA.

u
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pa3nuyHbIX 001acTel HAYKHU U peaIbHOM KHU3HH.
o MonenupoBaTh peabHbIE CUTyallMH Ha
A3bIKE AJIreOpbl, COCTABIIATH BBIPAXKEHUS,
YPaBHEHUSI, HEPABEHCTBA 10 YCIOBUIO 3aa4H,
HCCIIEI0BATh IIOCTPOEHHBIE MOJIENH C
UCIIOJIb30BAHUEM allapaTa ajireopsl.

¢ Omnepupoarb HOHATUSMH: byHKIHS,
CIOCOOBl  3aJaHHA byHkuuy, o0nacTp
OTIpeJIeJICHUs] 1 MHOKECTBO 3HAYCHUN (DYHKIIHH,
rpaduk GyHKINH, B3AUMHO OOpaTHBIC (PYHKITUH.
e OmepupoBaTh NOHATHSAMH: UYETHOCTH U
HEYETHOCTh  (QYHKUUH, HYIH  (QyHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA.

e licnonszoBates rpaduku  QyHKUMA A
peuIeHusl ypaBHEHU.

e Crpourb ¥ uyHTaTh TpaduKu JUHEWHON
(GyHKINU, KBaApaTHUHOW (DYHKIMH, CTETICHHOU
(YHKIINU C LETBIM ITOKa3aTeNIeM.

e licnonszoBath rpaduku  QyHKUMNA AT
UCCIIEIOBaHMsI TIPOLIECCOB M 3aBUCHMOCTEH TpH
pelIeHnH 3aa49 U3 APYruX y4eOHBIX MPeAMETOB
W pealbHON >KW3HHW; BBIpaXaTh (HopMyIaMu
3aBHCUMOCTH MEX/Y BETUINHAMH.

DyHKIUU
rpaguKu.

J OnepupoBatb MOHSTHUSIMU:
MOCJIEZIOBATENbHOCTh,  apupMeTHuecKas U
reoMeTpHuyecKas Iporpeccuu.

J OnepupoBaTh MOHATUAMHU: OECKOHEYHO
yObIBaroliasi  reoMeTpuyeckass  Mporpeccus,
CyMMa OECKOHEYHO yObIBaromieu
r€OMETPUYECKON ITPOTrPECCHUH.

J 3anaBatb MOCJIEI0BATEIbHOCTH
Pa3IUYHBIMHU CIIOCOOAMU.

. Hcnonp3oBath CBOMCTBA
MOCNIEZIOBATENbHOCTE W Mporpeccuit s
pelleHrs  pealbHBIX  3ajJa4  MPHUKIAJIHOTO
Xapakrepa.

Hauana

MAaTEMATHYCCKOI'O

aHajIm3a.

. OnepupoBaTh MOHATHSAMU: MHOKECTBO,
onepanyy HaJl MHOKECTBAMH.

. Hcnonb30BaTh TEOPETUKO-
MHO’KECTBEHHBIN anmnapart JJisl OMUCAHUS
peaNbHBIX MPOIECCOB U SIBJICHUM, PU PEIICHUHI
3a/1a4 U3 IpYrux y4yeOHbIX MPEAMETOB.

. OrnepupoBaTh NOHITUSIMU: ONPEIEICHUE,
TeopemMa, CIEACTBUE, 10KA3aTEIbCTBO.

MuoxectBa
JIOTUKA.

n
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[IpenmeTtHbie

11 xmmacce/ 2 rog oOydeHust

Monynb «Anre6pa 1 Hayajia MaTEMaTUYECKOTrO
aHaIn3ay

. OnepupoBaTh MOHATHSIMH: HaTypaJlbHOE,
LEJI0€  YHUCIO;  MCHOJb30BaThb  IPU3HAKH
JETMMOCTH IIEIIBIX YHCEI, Pa3JIOKEHNE YNCIIa Ha
MIPOCTBIE MHOKUTENH ISl PELICHUS 3a/1a4.

. OnepupoBaTb IOHATHEM: CTENEHb C
palMOHAIBHBIM ITOKA3aTEeNIeM.

° OnepupoBaTh MOHATUSAMH: Jorapupm
quciia, JACCATUYHBIC u HaTypaJbHBIC
J0TapuQMBbl.

Yucna
BEIYHCIICHUS.

. IIpuMeHATH CBOMCTBA CTENEHH  JUIA
npeoOpa3oBaHusl  BBIPAKEHHI;  ONEPHUPOBATH
NOHATUSAMM:  IIOKA3aTEIbHOE  YpPaBHEHHUE W
HEPABEHCTBO;  peIlaTb  OCHOBHBIE  THIIBI
[I0Ka3aTeIbHBIX YPABHEHUI U HEPABEHCTB.

. BoimonHaTe npeoOpazoBaHus
BBIPAKEHUN, COJIepIKaLINX J0rapuQmsl;
ONEpPUPOBATH MOHATHAMU: JIOrapUPMHUECKOE
YPaBHEHHE U HEPABEHCTBO; pELIaTb OCHOBHbBIE
TUNBl  JIOTapU(PMUYECKUX  ypaBHEHUH U
HEPABCHCTB.

. Haxonuts pelieHns MIPOCTEUILINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

. OnepupoBaTb  MOHATHSAMM:  CUCTEMA
JMHEWHBIX  YpaBHEHUH U €€  pelICHHE;
HCIIONBb30BAaTh CHUCTEMY JIMHEWHBIX YpPaBHEHUMU
JUISL peLIeHUs IPAaKTUYECKUX 3a1a4.

J Haxonuts pelreHus npoCcTenmX CUCTEM
U COBOKYITHOCTEW palMOHAJIbHBIX YPAaBHEHUU U
HEPaBEHCTB.

. MopenupoBaTe peajbHbIE CUTyallMM Ha
A3bIKe  anreOphl, COCTaBIATh  BBIPa)KEHUS,
YpaBHEHUs, HEPABEHCTBA U CHUCTEMBI 11O
YCIIOBUIO 3aJa4d, MCCIEI0BaTh IIOCTPOCHHBIE
MOJIEJIN C UCIIOJIB30BaHUEM allllapara aareopsl.

YpaBHeHust
HEPaBEHCTBA.

u

o OnepupoBatb MOHATUSIMHU:
NepUOaNYECcKast byHKIMA, MIPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKH OSKCTpEMyMa
¢byHkuu,  HauOosbliee W HaUMEHbIIEe
3HaYEHUs byHKIIUN Ha IPOMEXKYTKE;
UCIOJIb30BATh MX JJIS UCCIEAOBAaHUS (PYHKIUH,
3aJaHHOI rpaduKoMm.

J OnepupoBaTb  MOHATHAMHU:  rpaduKu

OyHKIMHU
rpadukmu.
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II0KA3aTEeIbHOM, JorapupMUIECKON u
TPUTOHOMETPHUUYECKHUX (DYHKIIMIA; H300paxkaTh UX
Ha KOOpPJMHATHOM IUIOCKOCTH M HCIIOJIb30BATh
JUIsl PEILIEHUs] ypaBHEHUIN U HEPABEHCTB.

J N3006paxarsb Ha KOOpPAMHATHOMN
IUIOCKOCTH TpauKH JUHEWHBIX YpaBHEHUH W
UCIOJIb30BaTh UX JUISI PEHIEHHS CHUCTEMBI
JINHEHHBIX YpaBHCHUH.

J Hcnonb3oBate Tpaduku (QyHKIMHA 115
HCCIIEIOBaHMs MPOLIECCOB U 3aBUCHUMOCTEN U3
JIPYTUX y4eOHBIX TUCIHUILIHH

e OmnepupoBaTh MOHATUSAMHU:  HENpPEpPbIBHASA
byHKIUS; IIPOU3BOIHAS byHKINY;
WCTIOJB30BATh TEOMETPUUYECKUI M (DU3HUYECKHIA
CMBICJI IPOM3BOJIHON JJIS pelIeHus 3a/1a4.

e Haxoauth NOpPOU3BOJHBIE  BJIEMEHTAPHBIX
(GyHKIWH, BBYUCIATH MPOU3BOIHBIE CYMMBI,
IIPOU3BECHNUS, YACTHOTO (DYHKIMIA.

e lcnons3oBarh IIPOU3BOHYIO JUTS
UCClIeIOBaHusT (YHKIMHM HAa MOHOTOHHOCTH H
KCTPEMYMBI, IIPUMEHSITD pe3yabTaThl
HCCIIEIOBAaHMSI K TIOCTPOEHUIO TPa(UKOB.

e lcnonb3oBarh MPOU3BOJIHYIO JUISt
HaXOXJECHHUS  HAWIy4YllIero  pelmieHus B
NPUKIAJHBIX, B TOM YHUCJIE COLMAIBHO-
SKOHOMMYECKHUX, 3a/1a4ax.

e OmnepupoBaTh MOHATUSAMHU: NEepBOOOpa3Has U
UHTErpaj; IOHMMATb TE€OMETPUYECKUH H
¢u3nyeckuit CMBICI MHTErpaa.

e Haxomuth mnepBoOOpa3HbIE dIEMEHTAPHBIX
(GyHKIUH; BBIYMCIATH MHTErpai mo Gopmyie
Herorona—JIeitbnuna.

e Pemarte npukiajHbIE 3a7aud, B TOM 4HCIE
COLIMAJIbHO-9)KOHOMHUYECKOTO U (PU3UYECKOI0
XapakTepa, CpeICTBAaMH  MaTeMaTH4eCKOIo
aHaJIn3a.

Hauana
MaTeMaTUYECKOI0
aHajn3a.

IIpenmerHbie

10 xiacce/ 1 rog oOydenust

Moayns «I'eoMeTpusiy.

1. OnepupoBarh NOHATUAMM: TOUKA, IPAMasi,
IIJIOCKOCTB.

2. IlpuMeHATH AaKCHOMBI CTEPEOMETPUH U
CJIEJICTBHS u3 HHX pu peneHnmn
F€OMETPUYECKHX 3a/1au.

3. OnepupoBaTh NOHATUSMU: MMAPATIIETBHOCTH U
MEePIEHIUKYISIPHOCTD MPSMBIX U IIOCKOCTEH.

[IpsimMble 151
IIJIOCKOCTH B
MIPOCTPAHCTBE
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4. KnaccuuuupoBaTb B3aMMHOE PacIoiIOKeHNe
MPAMBIX U INIOCKOCTEMN B MIPOCTPAHCTBE.

5. OnepupoBarh NOHATUSMU: IBYTPaHHBIN yToll,
I'paHy JBYTPAaHHOIO yIJia, pedpo ABYIpaHHOIO
yIJ1a; TUHEHHBIN YroJl ABYIPAaHHOI'O YIJa;
rpajycHas Mepa ABYI'pPaHHOI'O yIJia.

6. OnepupoBaTh NOHATUAMHU: MHOTOTPAHHUK,
BBIITYKJIBIM M HEBBIITYKJIBIII MHOTOI'PaHHUK,
3JIEMEHTBI MHOI'OTPaHHUKA, IPABUJIbHBIN
MHOI'OTPaHHHUK.

7. Pactio3HaBaTh OCHOBHEIE BUJIEI
MHOT'OTPaHHUKOB (ITUpaMua; IPU3Ma,
MPSIMOYTOJIbHBIN Mapaienenumne, Ky0).

8. KnaccudumupoBaTs MHOTOTPaHHUKH,
BBIOHMpAst OCHOBAHUS JIJIS KJIACCH(PUKAITUU
(BBIMYKJIbIC U HEBBIMTYKJIbIE MHOTOTPAaHHUKH,
MPaBUJIbHBIE MHOTOTPAHHUKHU; IPSIMBIE U
HAKJIOHHBIE MPU3MBbI, TApAJIJICIICIIUIIEbI ).

9. OHepI/IpOBaTB MOHATHUAMU: CCKYIIasd
IIOCKOCTh, CCUCHHNEC MHOI'OI'PAHHHUKOB.

10. OOBACHATH MPUHIUIBI TOCTPOCHUS
CEUEHHI, UCTIONB3YSI METO/I CIIEIIOB.

11. CtpouTh ceueHuss MHOTOTPaHHUKOB
METOJIOM CJIE/IOB, BBIMOJIHATH (BHIHOCHBIE)
IJIOCKHME YEPTEXkKU U3 PUCYHKOB ITPOCTHIX
00BEMHBIX (UTYpP: BUJI CBEPXY, COOKY, CHU3Y.

12. Pemath 3a1a4u Ha HaXO0XKICHHE
TeOMETPUUYECKUX BEIUYUH MO o0pa3iam miu
QITOPUTMaM, PUMEHSST U3BECTHBIC
AQHATUTUICCKUE METOIBI TIPU PEIICHUN
CTaH/IAPTHBIX MAaTEMaTUYCCKHUX 33]1a4 Ha
BBIYHCJICHUE PACCTOSHUN MEXKITY TBYMS
TOYKAMH, OT TOUKH JI0 MPSMOMA, OT TOUKH IO
TJIOCKOCTH, MEXKIYCKPEIIMBAIOIIIMMHUCS
MIPSIMBIMH.

13. Pemarts 3a7aun Ha HaXOXKIEHHE
TEOMETPUUYECKHUX BEJIMYUH IO 00pas3IaM uin
aNropuTMaM, MPUMEHSS U3BECTHBIC
AHATTMTUIECKHE METOJIBI TIPH PEIICHUHN
CTaHJAPTHBIX MAaTEMaTHYECKUX 3a7a4 HA
BBIYMCIICHHE YTJIOB MEXKY CKPEIIMBAIOIIUMUCS
MPSIMBIMH, MEXIY IPSIMOI U MIIOCKOCTHIO,
MEXy IIOCKOCTSIMU, ABYTPAHHBIX YTJIOB.

14. Beruuciaars 00bEMBI ¥ IJTOLIIAIU
MMOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,

MHororpaHHuku
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MMpaMuia) ¢ IpUMEHEHHEeM (HOPMYIT; BBIYUCIISATE
COOTHOIIEHUS MKy TUIOMIAISIMH
MMOBEPXHOCTEH, 00BEMAMU MOAOOHBIX
MHOTOTPaHHUKOB.

15. OnepupoBaTh NOHITUSIMU: CAMMETPHS B
MIPOCTPAHCTBE; LEHTP, OCh U MIOCKOCTh
CUMMETPUU; HEHTP, OCh U TIOCKOCTh
CUMMETpPUHU (UTYPBI.

16. N3Bnekats, npeoOpa3oBbIBaTh U
MHTEPIPETUPOBATH HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYypaX,
NIPEACTaBICHHYIO HA YepTekKax M PHUCYHKaX.

17. IlpumeHsTh TeOMETpUYECKUE PAKThI IS
pelIeHus: CTEpeOMETPUUECKUX 3a/1aY,
MPEANoJaralonuX HECKOJIBKO I1aroB PEIIeHuUs,
€CJIM YCJIOBUSI IPUMEHEHUS 3a/1aHbl B SBHOU

dbopwme.

18. IlpuMeHsATh mpocTeiiiine nporpaMMHbIe
CpeZACTBa U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMbI IIPU PELICHUU CTEPEOMETPHUECKUX
3ajau.

19. IlpuBOoaUTH IPUMEPHI MATEMATUYECKUX
3aKOHOMEPHOCTEN B IPUPOJE U )KU3HU,
pacrno3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUU
B UCKYCCTBE.

20. ITpuMeHATh MoJyueHHbIE 3HAHUS Ha
MIPaKTUKE: aHATU3UPOBAThH pealbHbIe CUTYAIlUU
Y IPUMEHATh W3YYEHHBIE MMOHATHS B IpoIiecce
MOKMCKA PEIIeHHS] MATEeMaTUIYECKH
chopMyTUpOBaHHON MPOOIIEMBI, MOJIETUPOBATH
PCAIBHBIC CUTYallu Ha A3BIKC TCOMETPUH,
WCCIIEIOBATh MMOCTPOSHHBIE MOJIEIH C
HCIIOJIb30BAHHUEM I'€COMETPUICCKUX HOHATHH U
TEopeM, ammapara ajareopsl; pemarhb
MIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C
HaXO0XJICHUEM T€OMETPUUYECKUX BEIUYUH.

IIpenmerHbie

11 ximacce/ 2 rog oOydeHust

Monayns «I'eomerpusi».

1. OnepupoBaTh MOHATUSAMU: LIUIMHAPUYECKAs
MOBEPXHOCTh, 00pa3yIoNIne IUIMHIPUIECKON
MOBEPXHOCTH; IIMJIMH/IP; KOHUYECKast
MMOBEPXHOCTh, 00pa3yoine KOHHYECKOU
MIOBEPXHOCTH, KOHYC; cheprudeckast
MIOBEPXHOCTb.

2. Pacno3naBarb Tena BpamieHus (LHIHHIP,

Tena BpameHnus

27




KOHYC, chepa u map).

3. OOBsACHATH CIOCOOBI MOTYYSHHS TEI
BpALICHUS.

4. KnaccuduuupoBarh B3aUMHOE PacOIOKEHUE
cdepbl U MITOCKOCTH.

5. OnepupoBaTh NOHIATUSAMHU: IIAPOBOM CETMEHT,
OCHOBaHHUE CETMEHTA, BHICOTA CETMEHTA;
IAPOBOM CJIOH, OCHOBaHUE IIAPOBOTO CJIOA,
BBICOTA IIAPOBOIO CJI0s; IAPOBOM CEKTOP.

6. Beruucisars 00bEMBI U IIOLIAINA
MOBEPXHOCTEH TeJ BpallleHUs, FEOMETPUUECKUX
TeJ ¢ IpUMEHEeHHuEM (OPMYIL.

7. OnepupoBaTh NOHATUSMHU: MHOTOTPAHHUK,
BITMCAHHBIN B c(epy U ONMMCAHHBII OKOJIO
cdepsr; chepa, BrcaHHasi B MHOTOTPaHHUK HITH
TEJIO BPAILECHUS.

8. BBIUUCIISITH COOTHOIICHUS MEXKTY
IUIOMIAISIMH ITOBEPXHOCTEH U 00bEMaMH
HOIOOHBIX TEIL.

9. U306paxath usyyaembie GUTYpHI OT PYKH U C
MIPUMEHEHHUEM ITPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB.

10. BoITTOTHATH (BBIHOCHBIE) ITTIOCKUE YEPTEKU
13 PUCYHKOB ITPOCTHIX OOBEMHBIX PUTYp: BUI
CBepXY, COOKY, CHU3Y; CTPOUTh CEUECHUS Tell
BpaIllCHUS.

11. 3BnekaTh, HHTEPIPETUPOBATL U
npeoOpa3oBbIBATH HHPOPMAIIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUrypax,
MIPE/ICTABICHHYIO Ha YEPTEKax U PUCYHKaX.

12. OnepupoBath MOHITUEM BEKTOD B
IIPOCTPAHCTBE.

13. BBIMONHSTH NEHCTBUS CIIOKEHUS BEKTOPOB,
BBIYUTAHUS BEKTOPOB U YMHOKEHUS BEKTOpa HA
qHuCJIo, O6T)$[CH$[TI), KaKnuMH CBOI\/’ICTBaMI/I OHHU
00J1a1aroT.

14. IIpuMeHATh NPaBUIIO MapaJuIeICNIIE A,

15. OnepupoBaTh NOHIATUSIMU: AEKAPTOBBI
KOOPJAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAUHATHI
BEKTOPA, YTrOJI MEXK]ly BEKTOPaMH, CKaJISIPHOE
MIPOU3BEICHNE BEKTOPOB, KOJJTHHEAPHBIE U
KOMIUTaHAPHBIE BEKTOPBI.

16. Haxonuth cymMmMy BEKTOPOB M ITPOU3BEACHUE
BEKTOpa Ha YHCIIO, YTOJI MEXKY BEKTOPAMH,

Bexkropsl
KOOPJIMHATHI
IIPOCTPAHCTBE

B
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CKaJIIpHOC MPOU3BCACHUC, PACKIIAAbIBATH
BCKTOP 110 IBYM HCKOJIJIMHCAPHBIM BCKTOPAM.

17. 3agaBaTh MJIOCKOCTh YPAaBHEHNUEM B
JEKapTOBOM CUCTEME KOOPIMHAT.

18. I[IpumeHATh reomeTpruecKkue GakThl 1JIs
pEILICHUs CTEPEOMETPUUECKUX 3a/1aY,
MIPEIOoJIaraloIuX HECKOJIBKO IIaroB perieHus,
€CJIM YCJIOBUSI IPUMEHEHUS 3a/1aHbl B SBHOU

dbopme.

19. Pemate npocTeiiiye reoMeTpuyecKue
3aJja4u Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METO/1a.

20. PemaTh 3a1aun Ha JOKa3aTEIbCTBO
MaTeMaTHYE€CKHX OTHOIIEHHH 1 HaXO0XKIEHUE
F€OMETPUUYECKHUX BEJIMYUH MO 00pas3aM uin
IropuTMaM, MPUMEHSISI U3BECTHBIC METOBI TIPU
pelIeHUH CTaHAAPTHBIX MATEMAaTHUYECKUX 3a/1a4.

21. IlpuMeHATh pocTelIe MPorpaMMHBbIe
CPEICTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IPU PELICHUU CTEPEOMETPHUUECKHUX
3a/ad.

22. IlpuBOaUTH IPUMEPHI MATEMATUYECKUX
3aKOHOMEPHOCTEN B IPUPOJE U KU3HU,
pacrno3HaBaTh NPOSIBICHNE 3aKOHOB T€OMETPUU
B UCKYCCTBE.

23. IlpuMeHATh MoJIyueHHbIE 3HAHUSI Ha
MIPaKTUKE: aHATU3UPOBAThH pealbHbIe CUTYAIlUU
Y IPUMEHATH U3YYEHHBIE MMOHATHS B IpoIiecce
IMOMCKa pCIICHUA MAaTEMATUUCCKU
chopMyTUpOBaHHOM MPOOIIEMBI, MOJIETUPOBATH
PCAIBHBIC CUTYallu Ha A3BIKC TCOMETPUH,
WCCIIEIOBATh MMOCTPOSHHBIE MOJIEIH C
HCIIOJIb30BAHHUEM I'€COMETPUICCKUX HOHATHH U
TEopeM, amnmapara ajareopsl; pemarhb
MPAKTUYECKHE 3a/1a4H, CBSI3aHHBIC C
HaXO0XJICHUEM T€OMETPUUYECKUX BEIINYHUH.

IIpeameTHbIE

10 xnacc/ 1 rox o0yueHus

MOIIy.]'IB «BeposATHOCTh M CTaTUCTUKAY

1. YuTath ¥ CTPOUTH TAOIUIIBI M JUATPAMMBI.

2. OnepupoBaTh MOHATUSAMHU: CPEIHEE
apupmeTHuecKoe, MeJaHa, HanooJbIIee,
HavMeEHbIIIee 3HAaUCHHE, pa3Max MacCHBa
YHCJIOBBIX JaHHBIX.

3. OnepupoBaTh NOHATUSMU: CTy4alHBIN
AKCIIEPUMEHT (OTIBIT) U CIIydallHOE COOBITHE,
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AJIEMEHTapPHOE COOBITHE (ITIEMEHTAPHBIN UCXO/T)
CJIy4allHOTO OTBITA; HAXOJAUTH BEPOATHOCTHU B
OTBITaX C PABHOBO3MOKHBIMU CITy4alHBIMU
COOBITUSIMH, HAXOJUTh U CPABHUBATH
BEPOSTHOCTH COOBITHI B U3yYEHHBIX CITy4YalHBIX
JKCIIEPUMEHTAX.

4. HaxoauTh 1 (GOPMYIHPOBATH COOBITHSL:
nepeceueHne U 00bEAMHCHUE JAaHHBIX COOBITHH,
CO6BITI/I€, IIPOTUBOIIOJIOXKHOC JAHHOMY
COOBITHIO; TTOJIB30BAThCS JUarpaMMamu Diiepa
1 GOPMYIIOil CII0KEHUS BEPOSTHOCTEH IPpU
peLIeHuN 3a1a4.

5. OHepI/IpOBaTB MOHATHUAMU: YCIIOBHAA
BCPOATHOCTH, HC3aBHCUMBIC CO6BITI/ISI; HaxoauTb
BEPOATHOCTHU C IIOMOLILIO ITpaBUJia YMHOXCHUS,
C MOMOLIBIO AC€pCBa cnyqaﬁHoro OIIbITA.

6. [IpuMeHSITH KOMOMHATOPHOE TIPABHIIO
YMHOXCHHUS TPU PEIICHUH 3a/1a4.

7. OnepupoBaTh NOHATUAMU: UCIBITAHUE,
HE3aBHCHUMBbIE UCIIBITaHMS, CEPHsI UCTIBITAHUM,
yCIIeX U Hey/laua; HaXOAUTb BEPOSATHOCTH
COOBITHI B CEpUU HE3aBUCUMBIX MCIIBITAHUH 710
IIEPBOTO yCIIEXa; HAXOAUTh BEPOATHOCTH
cOOBITHH B cepuu ucnbiTaHuil bepHymu.

8. OnepupoBaTh MOHIATHIMU: CITydaiiHas
BEIMYMHA, PacIpeIeNICHIE BEPOSTHOCTEMH,
Jquarpamma pacripeeneHus.

IIpeameTHbIE

11 kiacc/ 2 rog oOydeHust

MO,Z[y.]'IL «BepoATHOCTb M CTaTUCTHUKAY.

1. CpaBHUBATH BEPOATHOCTU 3HAYECHUU
CIIy4allHOM BEJIMYMHBI 10 PACIPEACIICHUIO UM C
IIOMOIIIBIO AArpaMM.

2. OnepupoBaTh MOHATUEM MAaTEMAaTUYECKOTO
0KUJaHUs; TPUBOJUTH MPUMEPHI, KaK
MPUMEHSETCSI MATEMATUYECKOE OXKUTaHUE
CIIy4ailiHOM BEJIMYMHBI HAXOAUTh
MAaTeMaTUYECKOE OKUAAHUE 110 JAHHOMY
pacnpeeeHuIo.

3. UmeTth npeacTaBieHne o 3aKOHE OOJIBIITNX
quces.

4. ImeTp npeicTaBI€HHE O HOPMAJIBbHOM
pacIpeneiIeHuH.
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3. COAEP)KAHUE YYEBHOI'O ITPEJIMETA

Ha3Banue
paznenos(a)/rias (bI)
u/unu TeM(bl)
y4eOHOT0 nmpeMeTa

Kparkoe coaeprkanue nporpamMmmsl pazzaennos(a)/ riaB(bl) u/mim TeM(bl)
y4eOHOTO0 mpeamMeTa

MOI[y.]'IB «Anre6pa 1 HadyaJla MaTEMATHYCCKOI'O aHAJIM3a)

Yucaa n
BBLIYHCJICHUA

Panuonaneupie uncna. OOBIKHOBEHHBIE M JECSATHUHBIE ApoOH,
MPOLICHTHI, OECKOHEYHBIC TEPUOANYECKHE IpoOu. ApudMeTHUecKue
ONEpalliy C PALUOHAIBHBIMH YHCIAMHU, NPEOOpPa30BaHHS YHCIOBBIX
BblpakeHUil. IlpuMeHeHune npobel M NPOUEHTOB s pELIEHUs
NPUKIAIHBIX 33a4 M3 Pa3jIu4HbIX OTpacie 3HAHUW U PEaJbHOU
KU3HHU.

JeiicTBuTenpHble yncia. PalnoHanbHble U UPPALMOHAIIBHBIE YHCTIA.
ApudmeTnueckue — Oomepalud ¢ JACUCTBUTEIbHBIMU  YHUCIIAMHU.
[IpubnuxEHHbIE BBIYUCICHUSA, MpPaBUIIA OKPYIJICHUS, NPUKHUIKA U
OLICHKA Pe3yJIbTaTa BbIYUCICHUM.

Crenenb ¢ menbiM mokaszareneMm. CraHmapTtHas ¢opMa 3amucu
NEHCTBUTENHLHOTO Ynciia. Mcnonp30Banue moaxoasmeil GopMbl 3armucu
NEHUCTBUTENBHBIX 4YMCEN I pELIEeHUS NPaKTUYEeCKUX 3aJad U
MPEACTABJICHUS JAHHBIX.

Apudmerndeckuii KOpeHb HATypalbHOW cTemeHu. JledcTBus ¢
apu(pMeTHYECKUMH KOPHSIMHU HATypaJIbHOW CTETIEHH.
CuHyC, KOCHHYC M TaHIEHC YHCIOBOIO apryMeHTa. ApKCHHYC,

apKKOCHHYC, ApKTaHI'€HC YUCIIOBOI'O apryMEHTA.
Harypanbuble m nensle uucna. [Ipu3Haku AEITMMOCTH LEIBIX
qucel.
Crenens ¢ palliOHAIBHBIM MOKa3atesaeM. CBOWCTBA CTETICHH.
Jlorapudm ymcna. JlecaiTHUHbIE U HATYypaIbHbBIE JIOTAPU(PMBI.

YpaBHeHus u
HEPaBEHCTBA

ToxnaecTBa U TOXKAECTBEHHbIE PeoOpa30BaHUsL.
IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE
TPUTOHOMETpUUYECKHE (HOPMYIIBI.

YpaBHeHHe, KopeHb ypaBHeHus. HepaBeHCTBO, pelieHHue
HEpaBeHCTBA. MeTos UHTEPBAJIOB.

Pemenne wenbix u  ApoOHO-pallMOHANBHBIX YpaBHEHHH U
HEPABECHCTB.

Pemrenne nppaniMoHaNbHBIX YpaBHEHUN U HEPABEHCTB.

Pemrenne TpuroHOMETpUYECKUX YPAaBHEHHM.

[IpuMeHeHHe  ypaBHEHMI M HEPaBEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3a7lad M 3a/Jad U3 pa3jIMyHbIX OOJIacTe HayKu H
peanbHOM JKU3HU.

[IpeoOpazoBanue BBIPAXKEHUH, COAEPIKALINX JIOTAPU(MBI.

[IpeoOpa3oBanue  BBIpRKEHHUH, COAEPKAIIMX  CTENEHH  C
PalMOHAIBHBIM ITOKA3aTEJIEM.

IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokasarenpHble ypaBHEHUS U HEPABEHCTBA.
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Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA.

CucreMbl JTMHENHHBIX ypaBHEHUH. PelleHne nmpukiIaaHbIX 3a1a4
IIOMOILBIO CUCTEMBI JINHEUHBIX YPABHEHUN.

CucreMbl U COBOKYIHOCTH pALlMOHAJIBHBIX YypaBHEHUH W
HEPaBEHCTB.

[IpuMeHeHne ypaBHEHMH, CHUCTEM U HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 pPa3JIMYHbIX 00JacTel HayKu u
peaTbHOM KU3HU.

DOYyHKIUH H
rpagpuku

Oyuknmst, crnocoObl 3amanus GyHKIUU. [paduk  GyHKIUU.
B3anmuo obpatHblie QyHKIHH.

OO6nacte onpezeneHuss 1 MHOXeCTBO 3HadeHUH (ynkiun. Hymn
¢ynkuuu. IIpoMexyTKHM 3HAKOMOCTOSHCTBA. YUETHBIE W HEUETHBIE
GbyHKIUH.

CrenenHast (yHKIUS C HATYpaJlbHBIM M IIeNbIM MOKa3aTeneM. Eé
cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHs N-OU CTENCHH.

Tpuronomerpuueckas OKPY>KHOCTb, orpezeneHue
TPUTOHOMETPHUUYECKHUX (PYHKIIUI YUCIOBOTO apryMEHTa.

DyHKIHS. [Iepnoanueckue (GyHKIHIH. [IpomexyTku
MOHOTOHHOCTH (PyHKIMH. MaKCUMyMBbl ¥ MHHHUMYMBI (DYHKITUH.
Haubonpiee n HanMeHblee 3HaYeHUE (DYHKIIMU HAa TPOMEXKYTKE.

Tpuronomerpruyeckue QyHKINH, UX CBONCTBA U rPaUKH.

[TokazarenpHass u jorapudmuueckas (PyHKIUU, UX CBOWCTBA U
rpadukmu.

Hcnonb3oBanue rpadukoB QYHKUUN I peLIeHUs YpaBHEHUH U
JIMHENHBIX CUCTEM.

UcnonwszoBanne rpadukoB  (PyHKIUN I8 UCCICIOBAHMS
MIPOIIECCOB M 3aBUCUMOCTEH, KOTOPbIEe BO3HUKAIOT MPH PEIICHUH 3371a4
U3 APYrux y4yeOHBIX MPEJIMETOB U PEATbHOM KU3HH.

Hauaaa
MATEeMATHYEeCKOI0
aHaJIu3a

ITocnenoBarenbHOCTH, CHOCOOBI 3a/laHUS MOCJIEIOBATENILHOCTEH.
MOHOTOHHBIE TIOCIIEA0BATEIBHOCTH.

Apudmernueckas U reomerpuyeckas mnporpeccuu. beckoHeuHO
yObIBaromiasi reomerpudeckas mnporpeccus. Cymma OeCKOHEYHO
yObIBaroleil reomerpuueckoil mporpeccun. dopmyna  CIOXKHBIX
MPOLIEHTOB. VCop30BaHNe NPOrPECCHH JUIS PEIICHUS] pEeaIbHbIX 3a/1a4
MIPUKJIATHOTO XapaKTepa.

HenpepeiBable ¢GyHKIMU. MeToa HHTEpBAIOB Ji peElIEHUs
HEPaBEHCTB.

[MpousBonnas ¢yHkimu. ['eomeTpudeckuii 1 GU3NIECKUI CMBICT
IIPOU3BOJHOM.

IIpousBosaHbIie 37eMeHTapHBIX (GYHKIMNA. DOpMYIbI HAXO0XKICHUS
MIPOU3BOJITHOM CYMMBI, MPOU3BEACHHS U YACTHOTO (QYHKIIUI.

[IpuMeHeHne TPOM3BOMHONW K HCCIAEAOBaHUIO (QYHKIIUNA Ha
MOHOTOHHOCTb M  3KCTpeMyMbl. Haxoxnaenue HauOosbliero u
HauMMEHBLIETO 3Ha4eHUs QYHKIIUU Ha OTPE3KE.

IIpuMeHeHHEe TPOU3BOAHOM JUIsl HAXOXKICHHUS HAWIIY4IIEro
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pelleHrs B NPUKIAIHBIX 3aJadax, JJi1 ONPENENIEHUsS CKOpPOCTH
nporiecca, 3alaHHoro (OPMYIIOi HITH rpaduKoM.

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero TreoMEeTpHYeCKUd U (U3UUECKUH  CMBICIH.
Brruucnenue unterpana no gpopmyie Herorona—Jleitonuria.

Mpuo:xecTrBa u
JIOTHKA

MHoxecTBO, oOmnepauud HaJg  MHOXKecTBaMu. Jlumarpammbl
Ditnepa—Benna. IIpuMeHeHre TeOPETUKO-MHOKECTBEHHOTO aIrlapara
JUIsL OLIUCAHUsI peallbHBIX IIPOLIECCOB U SIBJICHUM, IIPU PELIEHUH 3a/1a4 U3
JPYTrUX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.

Monayinb «I"eoMeTpusi»

IIpsimbie
IUIOCKOCTH
NPOCTPAHCTBE

OcHoBHbIE MOHATUS cTepeoMeTpur. Touka, npsiMasi, III0CKOCTb,
npocrtpaHcTBo.  [loHsATue 00  aKCMOMAaTM4YeCKOM  IOCTPOEHUU
CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U CIIE/ICTBUS U3 HUX.

B3aumHoe  pacrnonoxeHue ~— OpsAMbIX B IIPOCTPAHCTBE:
[IEPECEKAIOIIMECS, MApAJUICIIbHBIE W CKPELIMBAIOIIMECS IPSIMBIE.
[lapamnenpHOCTH  HpSAAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuleJIbHble MpsIMBIE B IIPOCTPAHCTBE; MNApaJUICIBHOCTh TPEX
OPSMBIX;  [AapaJUICIbBHOCTh  IPSIMOM M IUIOCKOCTH. YIWBL €
COHAIIPaBJIICHHBIMM  CTOPOHAMM;  yroJl ~ MEXIy  IpSIMBIMH B
IIPOCTPAHCTBE. [TapamienbHOCTE  IUIOCKOCTEH: napajijiebHble
IJIOCKOCTH; CBOMCTBAa IapajuIeNbHBIX IUIOCKOcTed. I[Ipocreimue
MIPOCTPAHCTBEHHbIE  (PUIyphl HA  IUIOCKOCTH:  TETpadap, Kyo,
NapajuieJIenuIe]; IOCTPOCHUE CEUECHMI.

[lepnieHIUKYISAPHOCTD psIMON " IUIOCKOCTH:
MIEPIEHIUKYJIPHBIE IPSIMBIE B IPOCTPAHCTBE, MIPSIMBbIE NApAJUIEIbHBIE U
NEPNEHIUKYISPHbIE K IIJIOCKOCTH, IPU3HAK MEPIEHIUKYIIPHOCTH
OpsIMOM M IUIOCKOCTH, TeopemMa O MpsIMOW NEpHEeHAUKYIAPHON
IIJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKIY NMPSIMOMN U IIJIOCKOCTBIO;
JBYTPAaHHBIN yTOJI, TMHENHBIN YroJl ABYTpaHHOTro yria. [leprnenaukyisp
U HAaKJIOHHBIE: PACCTOSHUE OT TOYKHM JI0 IUIOCKOCTH, PACCTOSIHHE OT
OpsIMOW 10  IUJIOCKOCTH, MPOEKIUs (QUIypbl Ha  IUIOCKOCTb.
[lepneHIUKYISIPHOCTh IJIOCKOCTEHM: TpPHU3HAK NEPINEHIUKYIIPHOCTU
JBYX IUIOCKOCTEN. TeopeMa 0 TpEX NepneHIUKYIIApax.

MHororpaHHuKu

ITonsTue MHOT'OTpaHHHKA, OCHOBHBIE AJIEMEHTBI
MHOTOTPaHHHKA, BBIITYKJIbIE U HEBBIMYKJIbIE MHOTOI'PaHHUKH; pa3BEPTKa
MHororpaniuka. [Ipuama: n-yronpHas mnpu3Ma; I'paHd U OCHOBaHUS
NpU3MBbl; TpsiMas M HAKJIOHHAs TMpPU3MbI; OOKOBas M MOJHAs
MMOBEPXHOCTh MIPU3MBL. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuienenumnes u ero cpovcrsa. Ilupammuaa: N-yronpHas nupamunaa,
IpaHM W OCHOBAaHUE MUPaMUAbI; OOKOBas M TMOJHAs MOBEPXHOCTb
NMpaMH/ibl; TPaBUIIbHAA U yCEUEHHAs NUpaMua. JJIEMEHTHI IPU3MbI U
nupamuzbl. [lpaBuibHBIE MHOTOIDAaHHUKM: IIOHSTHE IPaBUIBHOIO
MHOTOTpaHHMKA; IpaBWIbHAs TpU3Ma M INpaBUIbHAs IUPAMMJIA;
IIpaBUJIbHAS TPEYroyibHAs NMUPAaMUAAa W MPaBUWIBHBIM TeTpasap; KyoO.

33




[IpencraBinenue o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’Ap, TOACKA3IP
1 ukocadap. CeyeHust Ipu3Mbl U MUPAMHU/IBIL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH,
NpsIMOM,  IUIOCKOCTH.  DJIEMEHThl CHMMETPUM B  TIUpamMujax,
napajuieJenuIe ax, NpaBUiIbHbIX MHOTOTPAaHHUKAX.

Bbruncnenue 31eMEeHTOB MHOTOTPAHHHUKOB: pEOpaA, OUAroHau,
yriabl.  [lnomane OOKOBOM TMOBEPXHOCTH M TMOJHOW IMOBEPXHOCTHU
NpsIMOWM  MPU3MBI, IUIOMIAJh OCHOBaHUM, TeopemMa O OOKOBOMU
MOBEPXHOCTU MpsMOM mpu3Mbl. [lnomaas OOKOBOM IMOBEPXHOCTU U
IMOBEPXHOCTH MPABUIBHON MUPAMHUJIBI, TEOPEMA O IJIOIIAJAN YCEUYEHHOU
nupamusl. [Touarue 06 06bEme. OOBEM MUPaMUJIbI, IPU3MBI.

[TogoOubie Tenma B mpoctpancTBe. COOTHOLIECHUS MEXKITY
IUIOLIAISIMU TTOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TEJI.

Tesa BpaimeHust

[{unuHapuyeckas MOBEPXHOCTh, 00pa3yIole HUIMHAPHIECKON
MOBEPXHOCTH, OCh UWIMHIPUYECKOW moBepxHOcTH. Llumuuap:
OCHOBaHUSI U OOKOBasi MOBEPXHOCTb, OOpa3yromias U OCh; IUIOIIATh
OOKOBOM U IOJIHOIM MOBEPXHOCTH.

Konnueckas MTOBEPXHOCTb, oOpasyroiue KOHUYECKOU
IIOBEPXHOCTH, OCh W BEpUIMHA KOHMYECKOW IoBepxHOCTH. Komyc:
OCHOBaHME M BEpIIMHA, OOpa3yromas W OCh; IJIOMIAahr OOKOBOW H
MOJIHOM TOBEPXHOCTU. YCEUEHHBI KOHYC: 00pasymoline W BBICOTA;
OCHOBaHUs U OOKOBasi TOBEPXHOCTb.

Cdepa u map: 1eHTp, paanyc, TuameTp; IIomaab MOBEPXHOCTU
chepol. B3aumHoe pacnonokenue cdeprsl M TMIOCKOCTH; KacaTeiabHas
TIJIOCKOCTH K cepe; miomaas chepsl.

N3o0paxkenne Tenm BpalleHUs Ha TUIOCKOCTU. PasBEprtka
IUJTUHIPA U KOHYCA.

KomOuHarmm TN BpaIeHus u MHOTOTPaHHUKOB.
MHororpaHHuk, OMUCaHHBIA oOkoNo cdepwl; chepa, BOHMcaHHAS B
MHOTOTPaHHUK, UK TEIIO BPaICHHUS.

[Tonstne 06 o0O0BEMe. OCHOBHBIE CBOWCTBAa OOBEMOB TeIl.
Teopema 00 00bEME TPSIMOYTOJNIBHOTO MapaieNenunena U CIeACTBUS
u3 He€. O0BEM mumHapa, KoHyca. O0BEM mapa u miomanb cepsl.

[TogoOubie Tema B mpocTpancTBe. COOTHOIIEHUS MEXIY
TIJTOAISIMHA TTOBEPXHOCTEH, 00bEMaMK TIOTOOHBIX TEJl.

Ceduenusi mwmHApa (TApaJICIBHO U TEPIEHIUKYIISIPHO OCH),
CeYCHHUS KOHyca (MmapajyIeIbHOE OCHOBAHHMIO WM MPOXOJSIIee dYepe3
BEpIIHHY), CEYCHHUS I1apa.

BekTops!
KOOPAUHATHI
NPOCTPAHCTBE

BekTtop Ha miockocth M B mpocTpaHcTBe. ClloKeHHE W
BBIYMTAHUE BEKTOPOB. YMHOKEHHME BEKTOpa Ha uuciio. Pasznoxenue
BEKTOpa MO TpEM  HEKOMIUIaHApHbIM  BekTtopam. IIpaBumio
napajienenumnena. Pemenue 3amay, CBI3aHHBIX ¢ TPUMEHEHUEM TPABHIT
JNEeUCcTBUA ¢ BekTopaMu. [IpsamoyrosibHas cuctemMa KOOpPAWMHAT B
npoctpanctBe. Koopaunatel Bektopa. [lpocteiimme 3amaum B
KOOpAMHAaTaxX. YTojd Mexay Bekropamu. CKalsipHOe NpOU3BEICHUE
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BEKTOPOB. DBrpluncieHue yriioB MexIy HpsMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELIEHUN F€OMETPUYECKHX 3a/1ad.

MOI[y.]'IB «BepoATHOCTE M CTAaTUCTHUKAY

[IpencraBieHre AAHHBIX C MOMOULIbIO TAONHII U JUArpamm.
Cpennee apudmernueckoe, MeauaHa, HauOoyblIee W HaMMEHBIIEES
3HAUEHUs, pa3Max, JUCHEPCUs U CTaHJIAPTHOE OTKJIOHEHHME YHMCIIOBBIX
HaOOpOB.

CrnyyaliHble SKCIIEPUMEHTHI (OIBITHI) M CIydalHbIC COOBITHS.
DOnemeHTapHble  coObITHs  (McXozbl). BeposiTHOCTh  citydaiiHOTO
coObITHSA. BaM30CTh YacTOTBI U BEpOSATHOCTH cOObITUH. CiyuyaliHbie
ONMBITBI  C  PABHOBO3MOXXHBIMH  DJIEMEHTAapPHBIMH  COOBITHUSIMHU.
BepositHocTn  coObITMII B OmbBITax € PaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMUA COOBITUSIMH.

Onepanuu  Hajg COOBITHSMH: TIEpecedeHHe, OObCIUHEHUE,
MPOTUBONONOXKHBIE  coObITHs.  Jlmarpammbelr  Ditepa.  Dopmyna
CJIO’KEHUS BEPOSTHOCTEMN.

YcioBHas BEpOATHOCTh. YMHOXKEHHE BeposATHOCTeW. JlepeBo
CllyyallHOro  »KcrepuMeHTa. @opMmyna  MHOJHOH  BEPOSTHOCTH.
HezaBucumblie coObITHS.

KombOunaropunoe mnpaBwio ymHOXeHUs. IlepectraHoBku
¢dakropuan. Yucio coveranuit. TpeyrompHuk Ilackamsa. Popmyna
6unoma HerotoHa.

buHapHbIll cryyaliHbI ONBIT (MCIIBITAHKE), YCIIEX W HEeyjada.
HezaBucumbie wucnbiTanus. Cepus HE3aBUCHUMBIX HCIBITAHUM 0
nepBoro ycnexa. Cepust He3aBUCUMBIX UCIIBITAaHUN bepHysuiu.

Cnyuvaitnas ~ BenuuumHa.  PacnpeneneHue  BEpOSTHOCTEH.
Juarpamma pacnpenenenus. [Ipumepsl pacnpeneneHuii, B TOM 4HCIIE,
reoMeTpHUecKoe U ONHOMHUAIBHOE.

UucnoBble XapaKTEPUCTUKH CIyYalHBIX BEJIWYMH: MaT€MaTHYECKOe
OKMJIaHHWE, JUCIIEpCUs MW CTaHJapTHOE OTKJIOHeHWe. I[Ipumepsl
IIPUMEHEHHs] MaTEMaTUYECKOI0 OKUJAHUSA, B TOM YHUCIIE B 3a7a4ax W3
MOBCETHEBHOM  KW3HMU. MaTemMaTudeckoe OXKUJaHue OWHapHOU
CIIy4alHOM BeIM4MHBL. MaTeMaTnyecKkoe 0KUIAAHUE CYMMBI CIIy4alHbIX
BEJIIMYUH. MaTreMaTuuecKkoe OKUJAHUE U AUCIIEPCHUS T€OMETPUYECKOTO
1 OMHOMHUAJIBHOTO paclpeieleHu .

3aKkoH OOJIBIIMX YHCEN U €ro posib B HAayKe, MPUPOJE U OOIIECTBE.
Br160pouHBIi METOJT UCCIIETOBAHUH.

[IpuMepsl HempepepIBHBIX CioydalHbIX BenuuuH. [loHsatne o
IJIOTHOCTH pPacHpeleieHus. 3aladd, NPHUBOAAIINE K HOPMAIbHOMY
pactpeneneHuro. [IoHsTHE 0 HOPMATIBHOM pacpeleIeHUN.
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4. TEMATHYECKOE INTAHUPOBAHUME YYEBHOI'O ITPEMETA.
Monynb «Anre6pa 1 Hayaja MaTeMaTHYECKOr0 aHaJIu3ay

Ne Pasznen / rnaBa Kon- OCHOBHEIE BUIEI DJIEKTPOHHBIE
/ Tema BO JIeATEIbHOCTH (umdposrie)
y4eOHOT0 JacoB o0ydJaronuxcs oOpasoBarenbHbIE
npeaMeTa pecypchbl
10 xkaacc (68 yacoB)
MHuoxecTBa 14 Hcnoab3oBaTh TEOPETUKO-
pPauMoOHAJIbHBIX " MHO>KECTBEHHBIHN armapar Jjis
AeHCTBUTEJIbHBIX ONUCAHUs X0J1a PEIICHUS
ynces. PanuonanabHble MaTeMaTUYECKHUX 3a/1a4, a TAaKKe
yYpPaBHeHHs u peabHBIX MPOLIECCOB U SBJICHUM,
HepaBeHCTBA. IIPU PEIICHUU 33]a4 U3 IPYTHX
1. | JAuarHoctuuecKkui 1 y4€OHBIX TPEIMETOB. DNEeKTPOHHBIN
cpes. OnepupoBaTh NOHATHAMMU: o0OpasoBaTeNbHbBIN
2. | MHOXecTBO, 1 paroHaIbHOE YHCIIO, pecypc «JlomamiHue
oTIepaIvK HaJl JIEHCTBUTEIILHOE YHCIIO, 3amanus.  CpenHee
MHOKECTBAMU. OOBIKHOBEHHASI IPOOK, oOmree oOpa3oBaHuE.
JlnarpaMMsl JIeCATUYHAS IPOOb, TPOLICHTHI. Anrebpay.
Ditnepa—Benna. BbinoaHAThL apudmeTnyeckue Tpenaxep «Ob6mako
3. | PaumonanbHble 1 omepanuu ¢ pauoHaIbHBIMU U 3HAHUNY.
quCIIa. JIEHCTBUTEIILHBIMU YUCIIAMH;
4. OOBIKHOBEHHBIE U 1 HpI/I6J'II/I)KéHHI>Ie BBIYUCJICHUS,
JEeCITUYHbIC HCII0JIB3Ys MpaBHJIa OKPYTJICHHA.
JIpoOH, TIPOLICHTHI, JesaTh NPUKUAKY U OLEHKY
OEeCKOHEYHBIE pe3yJibTaTa BEIYUCICHUN.
IEPUOIHIECKUE OnepupoBaTh NOHATHAMMU:
JpOoOH. TOXJIECTBO, YpaBHEHUE,
5. | Apubmeruueckue 1 HEPABCHCTBO, LICJIOC U
OTIepaIH C palnMoHaIbHOE YpaBHEHUE,
panOHAIBHBIMHA HEPaBEHCTBO.
YHMCIIaMH, BobInoHATH npeoﬁpa30BaHI/lﬂ
Ipeo6pa3oBaHHs HENbIX U PAllMOHAIBHBIX
YUCIIOBBIX BBIPAKCHHI.
BEIPAKCHHIL. PemiaTh OCHOBHBIE TUIIBI LIENBIX
6. | [pumenenue 1 WPPAMOHATLHBIX YPaBHEHUN U
npobeii n HEPaBEHCTB.
[IPOLIEHTOB IS IpumeHsTH parMoHaIbHBIC
peLeHust YpaBHEHUsT M HEPABEHCTBA IS
IPUKJIAIHBIX 3724 pelIeHUs MaTeMaTHYeCKUX 3ajaad
13 PA3IMUHBIX W 3a/a4 U3 pazNUYHbIX oOyacrteit
OTpacJiel 3HaHUU U HAYKH U peallbHON KU3HH
peanbHON KU3HU.
7. | JleCTBUTENbHBIC 1
yucina.PaimonansH
ble U
HUppaIOHATLHEIE
qHClIa.
8. | ApudmMernueckue 1
ONEpaLNH C
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NEUCTBUTEIbHBIMU
YUCIIaMU.

9. | [IpubmmxéHubIe
BBIYHCIICHUS,
npaBuiia
OKPYTJICHUS,
MPUKUIKA U
OIICHKA pe3yybTaTa
BBIYMCIICHUIA.

10. | ToxxnecTBa u
TOXKICCTBEHHBIC
npeoOpa3oBaHuUsl.

11. | YpaBHeHue,
KOPECHb YPaBHCHUSI.

12. | HepaBeHcTBoO,
penieHue
HEPaBEHCTBA.
Merton
WHTEPBAJIOB.

13. | Pemenue nensix u
JIpOOHO-
paIMOHAIILHBIX
YpaBHEHUU U
HEPABCHCTB

14. | KonTposbsHas
pabora 1o Teme:
MHoecTBa
palvoHaIBHBIX U
JIEMCTBUTEIIbHBIX
qHCell.
PanmonansHbIe
ypaBHEHUS U
HEpaBEHCTBA.

DOyHKIUM U Tpapuku.
Crenmenb ¢  HeJbIM
nokasareJieM

15. | ®yHKIUSA, CTOCOOBI
3a1aHus QYHKIHMH.
B3aumHO
oOpaTHbIe
byukun. ['padux
byHKINN.

16. | O6nactp
olnpeaeIeHus u
MHO’KECTBO
3HAYEHUI
¢byuknuu.  Hymu
byHKINN.
[TpomexyTku
3HAKOIOCTOSIHCTBA.

17. | YUérHble u
HEYETHBIE

OnepupoBaTb NOHATHAMM:
GyHKIMS, CTIOCOOBI 3a/TaHUsI
(GyHKIMH, B3aUMHO 0OpaTHbIE
¢byHK1IMH, 006JaCTh ONpeeNeHus 1
MHO’KECTBO 3HAaUE€HUN (QYHKIUH,
rpa¢uk GyHKIUU; YETHOCTD U
HEYETHOCTH (PYHKITUH, HYITH
(byHKLINHU, TPOMEXYTKH
3HAKOIIOCTOSIHCTBA.

BbInoHATH Npeodpa3oBaHus
CTENeHEe! C IeJIbIM ITOKa3aTeeM.
Hcnoab30BaTh CTaHIAPTHYIO
dbopMy 3amucH TeUCTBUTEIIBHOTO
qucia.

®opmyMpoOBaTh U
WLTIOCTPUPOBATH rpauuecKH
CBOMCTBA CTEMEHHON (hYHKIIHH.
Beipaxkarts popmynamu
3aBUCUMOCTH MEX]Y

ONEKTPOHHBIN
o0pa3oBaTenbHbIN
pecypc  «lomamiHue
3amanus.  Cpennee
obmiee oOpa3oBaHUE.
Anrebpay.
Tpenaxep «Obnako
3HaHUIN».
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GyHKINH.

18. | Crenenp ¢ wEIBIM

IIOKa3aTCJICM.

19. | CrannaptHas
dbopma 3anucu

qucia.

HOIXOISIIEH
dbopMBbI 3anucu

qucen s
perieHus
MPaKTUYECKUX
3a1a4 U

JaHHBIX.

Hcnonn3oBanue

HeﬁCTBHTeHBHBIX

MIPEICTABJICHUS

JEUCTBUTEIBLHOTO

20. | Crenennas
byHKIISA
HATypaJIbHBIM
LIEJIBIM
IOKa3aTelieM.
CBOMCTBA

rpaduk.

C
u

Eé
u

BEJIMYNHAMU.
Hcnoan3oBarh nugposeie
pecypcsl JUIS IIOCTPOCHHUS
rpaduKkoB (QYHKIUH W H3YYCHUS
UX CBOWCTB

ApudpmMernyecKkuiu

KOpeHb N—0#i CTemneHu.

18

®opmyMpPOBaTh, 3aIMCHIBATH B
CHUMBOJINYeCcKOi dopme 1

ONEKTPOHHBIN
00pasoBaTeNbHBIN
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HppannoHaibHbIe WLIIOCTPUPOBATh NPUMeEpPaMH pecype  «JlomarmHue
YPaBHeHHSs u CBOWCTBA KOPHSI N-0i CTENeHH. 3amanus.  CpenHee
HepaBeHCTBA BbinosHATL npeobpazoBaHus obmiee oOpa3oBaHUE.
21. | ApudpmeTrrueckuii 2 UpPpaMOHATIBHBIX BBIPAKECHUH. Anrebpay.
KOpEHb PemiaTtb OCHOBHBIE TUIIBI Tpenaxep «Obnako
HaTypaJbHON MppalMOHAJIbHBIX YPABHEHHUIN U 3HaHUI.
CTEIIEHHU. HEPaBEHCTB.
22. | [leiicTBus C 3 IIpuMeHATH 1JIS pelIeHust
apu(MeTHYECKUMU Pa3IHYHBIX 32124
KOPHSIMHU N—Oi UppanroHaIbHbIC YPABHEHUS U
CTEIIEHHU. HEpPaBEHCTBA.
23. | PaBHOCHIIBHBIC 2 CTpouThb, YNTATH TPaQUK KOPHS
YpaBHEHUS u N-0i1 CTEIIEHH!.
HEPABEHCTBA Hcnoab3oBaTh uudpoBbie
24. HppanuronanbHbie 2 pecypchl 1A IIOCTPOCHHUS
ypaBHEHHUSI rpadukoB (QYHKIUH W H3ydCHUS
25. | MppaunoHaabHbIe 2 MX CBOHCTB
HEpaBEHCTBA
26. | Pemenue 4
UppaMOHATBHBIX
yYpaBHEHUU u
HEPaBEHCTB
27. | CpoiicTBa u 2
rpaduk KOpHs N-0i
CTETIeHU
28. | KonrpomnbHas 1
pabora 1O TeMe:
Apudmernueckuit
KOpPEHb n—oi
CTETIEHHU.
HppauroHanbHble
ypaBHEHUS u
HEPaBEHCTBA.
DopmyJibl 22 OnepupoBaTb NOHATHAMM: ONEKTPOHHBIN
TPUTOHOMETPHH. CHHYC, KOCHHYC M TAaHT€HC o0pa3oBaTeNbHBIN
Tpuronomerpuyeckue IIPOM3BOJILHOTO YTIJIa. pecypc «JlomamrHue
YpPaBHEHHSI. Hcnoab30BaTh 3anKMCh 3amanms.  CpemHee
29. | Tpuronomerpuuec 2 MIPOM3BOJIHOTO yIJIa Yepes3 obmiee oOpa3oBaHHeE.
Kas  OKpPYXHOCTb, oOpaTHbIe TPUTOHOMETpUYECKHE | AnreOpay.
orpenienieHne byHKINN. Tpenaxep «O06naxo
TPUTOHOMETPUYECK BbinoHATHL npeodpa3oBaHus 3HaAHUI».
ux byHKUIni TPUTOHOMETPUUYECKUX
YHCIIOBOIO BBIPAKCHUI.
apryMeHTa. Pematsn OCHOBHbIE THUIIBI
30. | Cunyc, KOCHHYC U 1 TPUTOHOMETPHUYECKIX yYpaBHEHUH
TaHTe€HC YUCIIOBOTO
apryMeHTa yria
31. | 3naku CHUHYCA, 1
KOCHHYCa u
TaHTeHCa
32. | 3aBHCHMOCTB 1

39




MEXIYy  CHHYCOM,
KOCHHYCOM u
TAHT'€HCOM OJTHOTO
Y TOT'O XK€ yria

33.

Tpuronomerpuyec
KHE TOXIECTBA

34.

CuHyC, KOCUHYC H
TaHI'€HC YIJIOB O U
—0

35.

Apkcunyc,
apKKOCUHYC u
apKTaHI€HC

YK CIIOBOTO
apryMeHra.

36.

OcHOBHbIE
TPUTOHOMETPUYECK
ue dbopMyIbI.
Dopmyisl
CIIOKECHHS

37.

OcHoBHbIE
TPUTOHOMETPUUYECK
ue bopMybI.
Dopmyiibl
JIBOMHOTO yriia

38.

OcHoBHbIE
TPUTOHOMETPHUUECK
ue (bopMybI.
Dopmyisl
IIOJIOBUHHOTO yrija

39.

OcHoBHbIE
TPUTOHOMETPHYECK
ue (bopMybI.
Dopmyisl
pUBEICHUS

40.

OcHoBHbIE
TPUTOHOMETPUUYECK
ue bopMyIbI.
CymMa U pa3HOCTh
cunycoB. Cymma u
pPa3sHOCTh
KOCHHYCOB

41.

[IpeobpazoBanue
TPUTOHOMETPHUUECK
UX BBIPAKEHUN

42.

VYpaBHeHHE CcOSX =
a

43.

VYpaBHeHHE sinx =
a

44,

VYpaBHeHuetgx = a,
ctgx = a

45.

Penrenue
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TPUTOHOMETPHUUECK
UX YPaBHECHUM
46. | KonrposnbHas
pabora mo TeMme:
dhopMyIBI
TPUTOHOMETPHH
IHocaenoBaTebHOCTH OnepupoBaTh NOHATHAMMU: DIIEKTPOHHBII
U NPOrpeccuu I10CJIEZI0BATENbHOCTD, o0pa3zoBaTenbHBIN
47. | IlocnenoBaTesbHOC apudmMeTHuecKas u pecypc «JlomaniHue
TH, CIIOCOOBI reoOMeTpUUYECKasi MPOrPeCCUu; 3amanusi.  CpenHee
3aJlaHus 0EeCKOHEYHO yObIBaroOIIast oOmiee oOpa3oBaHUe.
II0CJIEI0BATEIBHOC reoMeTpHuuecKas mporpeccus, Anrebpay.
Teil. MOHOTOHHBIE CyMMa OECKOHEUHO yObIBaroIIei Tpenaxkep «O06nako
MOCJIENOBATEIILHOC r€OMETPUYECKON MPOrPECCUU. 3HaHU.
TH. 3agaBaTh 110CII€I0BATEILHOCTH
48. | Apudmernueckas Pa3IMYHBIMH CIIOCOOaMHU.
U TeoMeTpHhuecKas I[IpumeHsTH GOpMYay CIOKHBIX
IPOrPECCHUHU. MPOLIEHTOB /IJIsl pelIeHusl 33/1a4
49. | beckoHe4YHO U3 peasbHOM MPaKTUKH (C
y61,1]3a}0ma;[ HNCITIOJIB30BaAHHUCM KaJH)K}’JIHTopa).
reoMeTpUIecKas HUcnoan3oBatb CBOMCTBA
porpeccusl. [0CJIeI0BaTENbHOCTEN u
Cymma nporpeccuit TUISE pelieHus
OCCKOHEUHO peasibHbIX 3a7ad  MPUKIAJAHOTO
yObIBaroLIei Xapakrepa.
r€OMETPUYECKON
MIPOTPECCHUH.
50. | ®opmyta CIOKHBIX
IIPOLIEHTOB.
51. | Ucnonn3oBanue
IPOrpeccuu Ajs
peleHus
peasbHbIX 3a/1a4
MIPUKIIATHOTO
Xapakrepa
52. | IIpomexxyTounas
aTTecTalus:
KOHTPOJIbHAS
pabotra Mo wWTOraMm
roja.
IloBTOpEHME, IIpuMeHATh OCHOBHBIE NOHATHS | DJIIEKTPOHHBIN
00001eHNe, Kypca  anreOpsl W  Havan | oOpa3oBaTeNbHBIH
cHCTeMATH3ALHA MaTeMaTHUYecKoro aHaimsza s | pecypc «/lomaminue
3HAHUI pemieHus 3amad U3 peanbHOM | 3amaHusa.  Cpennee
53. | [ToBTOpEHwUeE: KU3HU M JpYr'HMX IIKOJBHBIX | o0miee oOpa3oBaHUE.
MHOX€ECTBa, JUCITUTLIIAH Anrebpay.
GyHKITHH, Tpenaxkep «O06mnako
apupMeTHIECKHit 3HaAHUN».
KOPEHb.
54. | IloBTrOpeHue:
TPUTOHOMETPUS,
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| mporpeccun.

11 kaace (102 gaca)

Crenensn c 12 ®opMyJIMPOBaTh, 3aNIMCHIBATh B | DJIEKTPOHHBIN
PALMOHAIBHBIM CHMBOJIMYECKOH (popme 1 o0pa3zoBaTeIbHBIN
NoKasareJyem. WLIIOCTPUPOBATH NIPUMepPaMHu pecypc «Jlomamninue
IToxka3aTenbHasn CBOIICTBaA CTENEHHU. 3amanus.  Cpennee
byHkums. IIpuMeHATH CBOMCTBA CTENIEHU obmiee oOpa3oBaHUE.
IToxa3aTenbHbIe JUIs IpeoOpa3oBaHus BBIpAKEHUNA. | Anredpay.
YPaBHEHUSA U ®opmyMpOBaTh U Tpenaxkep «O06nako
HepaBeHCTBA WTIOCTPUPOBATH TPAUYeCKH | 3HAHUN».
55. | Crenenb c 1 CBOMCTBA [TOKA3aTEIbHOU

parroHaIbHBIM (G yHKITHH.

MOKAa3aTeJIeM. PemiaTe OCHOBHBIE TUIIBI
56. | CoiicTBa 1 [I0KAa3aTeIbHBIX YPAaBHEHUN U

CTETCHH. HEPABEHCTB.
57. | IlpeoOpa3oBanu 2 Hcnoab3oBarh nu¢ppoBbIe

e Bprﬁ)KeHHﬁ, pecypcehl I IIOCTPOCHUMA

COJIepIKaIIIX rpadukoB (QYHKIUNA W H3yICHUS

panroHaJIbHbIE UX CBOWCTB

CTEIEHH.
58. | Iloka3zaTenbHas 1

byHKIMS, eé

CBOMCTBA u

rpaduk
59. | Iloka3arenbHbIE 2

YPaBHEHHUS
60. | IToka3arenbHbIE 2

HEPABEHCTBA
61. | Pemenue 2

IIOKa3aTeNbHbIX

YpaBHEHUH,

HEPABEHCTB.
62. | KonrponbHas 1

paboTta no Teme:

IToxa3zaTenbHas

byHKLUS.
Jlorapudmuueckasn 12 ®opMyJIMPOBATH, 3AIMCHIBATH B | DIEKTPOHHBIN
(yHKuus. CHMBOJIMYECKOH (popme U o0pa3zoBaTenbHBIN
Jlorapudmuueckue WLJIIOCTPUPOBATH IPUMEPaMu pecypc  «JlomamiHue
YPABHeHHS U CBoO¥icTBa Jorapugma. 3amanus.  Cpennee
HepPaBeHCTBA Boinoansars npeoOpazoBaHus obmiee oOpa3oBaHUE.
63. | Jlorapudm 1 BBIPAXEHUI, COIEPIKALINX Anrebpay.

qHCIIa. norapudMel. Tpenaxep «O6mako

DopMyIHPOBATH U 3HaHUIN».

64. | CoiicTBa 1 WJIIOCTPUPOBATH rpapuyecKu

norapumMoB cBoiicTBa OrapuPMUUYECKOM

GyHKIHIH.

65. | JlecATHUHBIE U 1 PemiaTtb OCHOBHBIE TUIIBI

HaTypaJbHbIC
JorapupMbl

norapuMUUECKUX ypaBHEHUH U
HEPaBEHCTB.
HUcnonb3oBars HuppoBbIe
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66.

[TpeoOpa3zoBanu
€ BBIPAKCHU,
coJiepKaIInX
J0rapupMbl

67.

Jlorapudmmueck
ast pyHkIus, eé
CBONCTBA U
rpaduk

68.

Jlorapupmuueck
Ue ypaBHEHUS

69.

Jlorapupmuueck
Ue HEPaBEHCTBA

70.

Pewenue
JorapupMHUIECcK
UX YpaBHEHUH,
HEPaBEHCTB.

71.

KonTponbhas
pabora 1o Teme:
Jlorapudmmuueck
ast QyHKIUS

pecypchl Il TOCTPOSHHUSI
rpaduKoB QYHKIUH U U3yUCHHS
UX CBOICTB.

3HaKoMHUTBC ¢ HcTOpHeii
pa3sBUTHSI MaTEMaTUKU
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Tpuronomerpuyveck 9 OnepupoBarb DNEeKTPOHHBIN
ue GYHKUMM H HX NOHAITHEM [IepUOoInYecKas o0pa3zoBaTeIbHBIN
rpagukn. byHKIHS. pecypc  «JlomamHue
Tpuronomerpuueck Crpourtb, aHATU3UPOBATD, 3amanus.  Cpennee
e HePpaBeHCTBA CPaBHUBATb IpaduKu obmiee oOpa3oBaHUE.
72. | TpuronomeTpuy 2 TPUTOHOMETPUUYECKHUX (PYHKIUH. Anrebpay.
eckas (yHKIUA ®opmyIMpOBaTh U Tpenaxkep «O06nako
y = coS X, eé WTIOCTPUPOBATH TPAUYeCKH | 3HAHUN».
CBOMCTBa u CBOWCTBA TPUTOHOMETPUUECKUX
rpaduk byHKINHA.
73. | Tpuronomerpuu 2 Pemars npocreiimue
eckast (yHKUIUSA TPUTOHOMETPUUECKHE
y = sin X, eé HEPAaBCHCTBA.
CBOMCTBA 51 Hcnoas3oBath rpadpuxu s
rpapuk peLIeHHs] TPUTOHOMETPUYECKHUX
74. | Tpuronomerpuy 2 HEPABEHCTB.
eckas (QyHKUUA Hcnonbs3oBarh uupoBbIie
y = tg X, eé pecypchl I IIOCTPOCHUA
CBOMCTBA u rpadukoB (QYHKIUNA ¥ H3yICHUS
rpadux UX CBOMCTB
75. | IIpumepsl 2
pelieHus
MPOCTEUIIINX
TPUTOHOMETPUY
€CKHUX
HEPABEHCTB
76. | KontpomnbHas 1
pabota mo Teme:
TPUTOHOMETPHUY
eckre QyHKIUU
IIpoussoanas. 24 OnepupoBaThb NOHATHAMM: ONEKTPOHHBIN
IIpumenenue HenpepbIBHAS (PYHKIINS; o0Opa3oBaTeNbHbIH
NPOU3BOIHOM. POU3BOIHAS (DYHKIUH. pecypc «/lomamnne
77. | HenpepbiBHBIE 2 Hcnonb3oBath reomerpuueckuii | 3amanus.  Cpennee
(GyHKIHH. U QU3NUECKUI CMBICTT obmiee oOpa3oBaHUeE.
Merton MIPOU3BOIHOM IS pellieHus 3aaad. | AnreOpay.
UHTEPBAJIOB JUIS Haxoauthb npoun3BoaHbie Tpenaxep «O06nako
pelieHust AIeMEHTapHBIX (YHKIINMH, 3HAHUI.
HEPABEHCTB. BBIYHCJISTH IPOU3BOIHBIE
[TpousBoaHas CYMMBI, IPOU3BECHUS], YACTHOTO
byHKINN. byHKINH.
78. | IIpousBomHas 2 Hcnoab3oBaTh NPOU3BOIHYIO
CTEIeHHOU JUIs UcclieoBaHus (QYHKIIMU Ha
GyHKIUH MOHOTOHHOCTb M 3KCTPEMYMBI,
79. | IIpon3BoaHbBIC 2 NMPUMEHATH Pe3yJabTaThl
HEKOTOPBIX HCCJIICA0BAHMUSA K ITOCTPOCHHUIO
3JIEMEHTAPHBIX rpa(uKoB.
GyHKIMi IIpuMeHATH NPON3BOIHYIO IS
80. HpOI/I3B0 JTHAS 2 HaXO0XJICHUA HAMJTY4YIICTO
CYMMBI u pELIeHMs] B IPUKIIQJHBIX, B TOM
IIPOU3BEACHUS YHUCJIC COLIMAaJIbHO-
dyHKIMN, HYKOHOMMUECKUX, 3a/1a4ax.
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81.

[IpousBoaHas
YaCTHOI'O

GyHKIIHH.

82.

IIponsBonHas
CII0KHOH

byHKIIMHN

83.

['eomeTpuuecku
W CMBICT
MIPOU3BOIHOMN

84.

I'eomerpuuecku
1 CMBICIT
IIPOU3BOJHOM

85.

dusnuecknii
CMBICII
MPOU3BOTHOM

86.

[IpumeHenne
MPOU3BOJHOM K
HCCJICTOBAHUIO
byHKIMi Ha
MOHOTOHHOCTb.

87.

[Ipumenenue
IIPOU3BOJHON K
MCCJIEI0BAHUIO
Ha DKCTPEMYMBI.

88.

Haxoxnenne
HauOOJBIIEr0 U
HANMEHBIIIETO
3HAUYEHUS

byHKIUM Ha
OTpE3KE.

89.

[IpumeHeHne
IIPOU3BOJHOU
JUIS
HaXO0XICHUS
HaWJIy4dlIero
peleHus B
MPUKIIATHBIX
3a/a4ax, JUISL
OIIpeCIICHUS
CKOPOCTH
mporecca,
3a/1aHHOTO
dopmynoit  wnu
rpadukom

90.

KoHTtponbHas
paboTta no Teme:
IIpou3sBoHasl.
IIpumeHeHue
MIPOU3BOAHOM.

3HAKOMHUThLCH
pa3BUTUSA
a”HaJIM3a

c ucTopuei
MaTEMATHYCCKOI'O
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Nurerpan u  ero
NPUMEHEeHU s

91. | IlepBooOpa3zHas

92. | IlpaBuia
HaXOXKICHHS
epBOOOPA3HBIX.
Tabmuua
epBOOOPA3HBIX.

93. | UnTerpann,
TEOMETPUYCCKH
i 1 duzndeckuit
CMBICTT
WHTErpaa.

94. | Beluuciienue
HEOIpeIeICHHBI
X UHTETPAJIOB

95. | Berunciaenue
OTIpeICIIEHHBIX
UHTETPaJIOB 10
dbopmyie
HrroTona-
Jlelibuuma.

96. | Berunciaenue
ILIOMIAICH c
ITOMOIIBIO0
UHTETPAJIOB

OnepupoBaTh MOHATHSIMH
nepBooOpasHas, HHTErpail.
HaxoauTs nepBooOpa3Hble
AIIEMEHTAPHBIX ()YHKIIHIA;
BBIYUCJIATH UHTETPAII MO
(¢opmysie Herotona — JleiiOawuma.

3HAKOMUTHCHA c UcTopuei
pPa3BUTHA MaATEMATHYCCKOI'O
aHanMsa

DIIEKTPOHHBII
00pa3oBaTeNbHBIHI
pecypc  «JlomamHue
3amanusi.  CpenHee
obmiee oOpa3oBaHUE.
Anrebpay.
Tpenaxkep «O06nako
3HaHUN.
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97. | KonTposnbHas
pabota 1o Teme:
nepBooOpa3Has
Y MHTETpall

Cucrembl
YPaBHEHMIA.

12

98. CucreMsl
JIMHENHBIX
YpaBHEHU.

99. | Pemenue
MPUKIaTHBIX
3a11a4 C
IIOMOIIBIO
CHCTEMEI
JIMHEMHBIX
YpPaBHEHU.

100. | Cucremsl u
COBOKYITHOCTH
LENIbIX,
paloHaIbHBIX
)
UppaluOHAIIbH
BIXypaBHEHUU
1 HEPABEHCTB.

101. | Cucremsl u
COBOKYITHOCTH
MoKa3aTeIbHbI
X,
norapupmudec
KHX
YpaBHEHUH U
HEPaBEHCTB.

102. | Ucnons3oBanu
e rpaguKoB
byHKIUH s
pelreHus
YpaBHEHUH U
CHCTEM.

103. | [Ipumenenue
YpaBHEHUH,
cucTeM u
HEPaBEHCTB K
PELICHHIO
MaTeMaTHYECK
uX 3amad  u
3a1a4 u3
Pa3IUYHbBIX
oOnacreit
HayK{ u
peanbHOI
KHU3HH

OnepupoBaTh NOHATHAMMU:
CHUCTEMAa JIMHENHBIX YPaBHEHUHN U
€€ pellIeHue.

Hcnoas3oBarh cucreMy
JIMHEWHBIX YpaBHEHUH IS
pelLIeHUs IPAKTUYECKUX 3ajau.
HaxoauTh pemenust
MPOCTEUILINX CUCTEM U
COBOKYITHOCTEH pallMOHaIbHBIX
YpaBHEHUI U HEPABEHCTB.
Hcnoan3oBath rpaduxu
(GYHKIMH 115 pereHust
YpPaBHEHUU.

MoaeanpoBarh peanbHble
CUTyalldd Ha s3bIKE anreopsl,
COCTaBJISITh BBIPAYKEHUS,
yYpaBHEHUS, HEpPaBEHCTBA u
CUCTEMBl IO YCJOBHMIO 3aJauH,
HCCJIeI0BATh NOCTPOCHHbIE
MOJIeJIM  C  HCIOJb30BAaHUEM
anmapara anreOpsbl

DIIEeKTPOHHBII
o0pa3oBaTeNbHBII
pecypc «Jlomaninue
3amanusi.  CpenHee
obmiee oOpa3oBaHUE.
Anrebpay.
Tpenaxkep «O06nako
3HaHUI.

HarypaabHble H

OnepupoBaThb NOHSATHSIMM:

ONEKTPOHHBIN
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1HeJable Yucjia

HaTypajJlbHOC 4Y1CJI0, HCJI0C€ YUCIIO.

o0pasoBaTenbHBIN

104. | HatypanbHble 2 Hcnoan3oBath IIpU3HAKKU | pecypc «/lomamHue
U LEJIBIC YUCIIa JEIUMOCTH LENIbIX yucen, | 3aganus.  CpenHee
B 33/1a4ax U3 pa3jio)KeHHEe 4YKcia Ha TpocThie | odmiee oOpa3oBaHue.
peabHOI MHOXHTENH JUI pelleHus 3a1ad. | AinreGpay.
KU3HU. Tpenaxep «Obnako
105. | IIpocTeie u 1 3HaAHUI».
COCTaBHbIE
quCIIa.
106. | [Ipuznaku 2
JEIIMMOCTH
L[EJIbIX YUCEl
107. | KonTponpHas 1
pabora 1o
TE€ME: CUCTEMBI
YpaBHEHUH,
HaTypaJIbHbIE
u LeJble
qucia.
IloBTOpEHHE, 18 Pemath npukjaaHble 3a1a4u U3 | DJIEKTPOHHBIN
00001eHHE, pasnYHbIX 001acTe HayKu U o0pa3zoBaTeIbHbIN
cHCTeMaTH3alus peaNbHON JKU3HU C IIOMOLIBIO pecype  «JlomamHue
3HAHM I OCHOBHBIX IIOHATHH Kypca 3amanus.  CpenHee

anredpbl U Haval
MaTeMaTHYeCKOro aHaJIn3a.
Bb10upaTh onTuManbHbIE
CHOCOOBI BEIYUCIICHUH.
Hcnoab3oBaTs [1JIsl  pelieHust
3a/1a4 ypaBHEHMsI, HEPAaBEHCTBA U
CHCTEMbl ypaBHEHHUI, CBOMCTBA
¢byHKIMH ¥ rpaduKoB

oOmree oOpazoBaHuE.
Anrebpay.
Tpenaxep
3HaHU.

«O0mako
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Moayins «I'eoMerpusi»

Ne Paznen / rnaBa Kon-Bo OcHoBHbIE BUbI DNEeKTPOHHBIE
/ Tema JacoB JIeATETLHOCTH (mmudpoBsie)
y4eOHOro o0yyJaroumxcs o0Opa3oBaTeNbHbIC
npeamMeTa pecypchl
10 kaacc (68 yacos)
BBenenue B 10 AkTyanu3upoBaTh GaKThl U | DIEKTPOHHBIN
CTepeoMeTPHI0 METObI INITAHUMETPHUH, o0pa3zoBaTenbHBIN
1. | OcHOBHBIC TOHATHUSA 1 pEIIEBaHTHBIE TEME. pecypc « JlomarmiHue
CTEPEOMETPHUH: [Tonyuats npenacrtaBienusa o | 3aganua.  Cpennee
TOUKa, npsimasi, MPOCTPAHCTBEHHBIX (hUTYpax, oOmiee oOpa3oBaHUe.
TUIOCKOCTH, pa3buparb npocTenme I'eomeTpus»
IIPOCTPAHCTBO. MpaBUJIa U300paKEHUSI STUX
2. | IlpaBuna 1 dburyp.
M300pakeHus Ha N3o00paxaTh npsamMyro u
pPHUCYHKaX: IJIOCKOCTh Ha PUCYHKE.
M300paxeHHs Pacnio3naBath
IUIOCKOCTEMH, MHOTOTPAHHUKH, TUPAMULY,
napauIeNbHbIX KyO, Ha3bIBaTh UX AJIEMEHTHI.
PSMBIX(OTPE3KOB), [enate pucyHok Kyo0a,
CepeIHbI OTPE3KA. MUPaMHJIbI, HAXOUTH OIIMOKH
3. | Ionsrns: 1 B HEBEPHBIX M300pAKCHUSX.
nepeceKaroIuecs 3HAKOMUTBHCS C CEUCHUSIMHU, C
TUIOCKOCTH, METOJIOM CJIE/IOB; UCII0JIb30BATh
[EPECEKAIOIINECS JUISL TIOCTPOCHHUS CEYEHUS] METO/I
npsMasi ¥ IIO0CKOCTb. CIIEZIOB, KPATKO 3alHChIBATh
4. | 3HaAKOMCTBO 1 1ard MOCTPOCHUS CEUCHHUS.
MHOTOTPaHHUKaMH, Pacnio3naBate BUJI ceyeHUsS U
n300paxkeHue OTHOIIEHHH, B KOTOPBIX
MHOTOTPaHHUKOB Ha ceueHue Jenut pebpa Kyoa,
pUCYHKaX, Ha HaXOJUTh IJIOMIATb CEUCHHUSI.
MPOEKIIMOHHBIX Hcnonp3oBatk nogodue npu
yepTexKax. pelIeHNH 3a]1a4 Ha MOCTPOEHHE
5. | HauaneHble cBeneHus 1 CEYCHUI.
0 Ky0e W mupamuie, 3HAKOMUTLCS C
"X pa3BépTKI/I u AKCMOMAaTHU4YCCKUM
MOJIETIH. IIOCTPOEHHUEM CTEPEOMETPHUH, C
6. | Ceuennus 1 aKCHOMaMH CTEPEOMETPHU U
MHOTOTPaHHHKOB. CIIEJICTBUSIMU U3 HUX.
7. | loustue 06 2 NnnroctpupoBarts aKCHOMBI
aKCHOMaTUYECKOM pUCYHKaMH M IPpUMEpaMH U3
IOCTPOCHHH OKpYy>XaroIel 00CTaHOBKU
CTEPEOMETPHH:
aKCHOMBI
CTePEOMETPHH.
8. | Hekoropeie 2
CIIeICTBUS u3
aKCHOM.
IIpsiMble U MJIOCKOCTH B 12 AKTyanusupoBaTh (akThl U DIIEKTPOHHBII
NPOCTPAHCTBe. METO/IbI TNITAHUMETPHH, o0pa3oBaTeNbHBIHI
[MapajieqibHOCTH peleBaHTHBIE TeME, MPOBOJIUTh | pecypce « JlomanrHue
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NPSAMBbIX U IJIOCKOCTEN

9.

[TapamiensHbIe
IpsIMble B
IIPOCTPAHCTBE

10.

[TapannensHOCTH
TpEX MPSAMBIX

11.

[TapannensHOCTH
IpsAMOI u
IIJIOCKOCTH

12.

CkpemuBaronu
ecst IPsIMbIE

13.

Yriasl C
COHAINPABJICHHBIMH
CTOpOHAMU

14.

Yron MEKIY
MPSMBIMU B
MIPOCTPAHCTBE

15.

[TapannenwHbie
IIJIOCKOCTH

16.

CBoiicTBa
napajvieIbHbIX
IJIOCKOCTEH

17.

Tetrpasap. Ky®.
[Tapannenenunen

18.

3agaun Ha
MOCTPOCHHE
CEUEeHUU

19.

KoHnTponbHas
pabota TO TeMme:
ITapamiensHOCTB
MPSIMBIX U
IIJIOCKOCTEN

AQHAJIOTHUH.

[TepeunciaTs BO3MOKHbBIE
CIOCOOBI PACIOJIOKEHUS ABYX
IPSIMBIX B IPOCTPAHCTBE,
WJUIIOCTPUPOBATh UX Ha
IpUMepax.

JlaBaTh onpenieneHue
CKPEILMBAIOIINXCS IPAMBIX,
(bopMyIMpOBATh MPU3HAK
CKPEILMBAIOIINXCS NPSMBIX U
IIPUMEHSTH €T0 NP PELICHUN
3a/1a4.

Pacnioznasate npusmy,
Ha3bIBATh €€ DJIEMCHTHI.

Crpouts ceueHus NpU3MBbI Ha
TOTOBBIX YEPTEkKaAX.

Ilepeuncnarb BO3MOXKHbBIE
CTIOCOOBI B3aUMHOTO
pacIoyIoKeHus MpsIMON 1
IJIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOIIIHE
IIPUMEPBI U3 peaIbHOM JKU3HH.

[laBatb onpeneneHue
[1apaJUIEIbHOCTH IPSIMOU U
IIJIOCKOCTH.

dopMynMpoBaTh MPU3HAK
MapaJuIEIbHOCTH NPSIMOU U
IIJIOCKOCTH, YTBEPXKACHHUE O
MIPSIMOM NIEPECEUEHHUS IBYX
IIJIOCKOCTEM, MPOXOAALINX
yepes napajyiesbHbIe MPsSMBIE.

Pemarp npaktudeckue
3a/1a4y Ha TOCTPOEHUE CEYEHUN
MHOTOTpaHHHKA.

OOBsICHATH clTyyan
B3aMMHOT0 PACIOI0XKEHUS
IIJIOCKOCTEM.

JlaBatb onpeneneHue
MapajuIeIbHbIX MIJIOCKOCTEM;
MIPUBOJUTH IIPUMEPHI U3
peanbHOM KU3HU U
OKpYykarolel 00CTaHOBKH,
HJUTFOCTPUPYIOIINE
MapajIeIbHOCTD IJIOCKOCTEN.

Hcnonbs30BaTh NpU3HAK
MapajIeIbHOCTH JBYX
IUIOCKOCTEH, CBOMCTBA
NapajuIeIbHbIX IUIOCKOCTEN MTpU
pEILICHNN 3aa4 Ha IIOCTPOEHHUE.

OOBACHATH, YTO HAa3bIBACTCS
apaJuIeIbHBIM
IIPOEKTUPOBAHUEM U KaK

3aaHusl. Cpennee
obmiee oOpaszoBaHue.
I'eomerpus»
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BBINOJIHAETCS IPOEKTUPOBAHKE
(buryp Ha IOCKOCTb.

N3o0paxkars B
NapajuIeIbHON IIPOEKIIUU
pa3uYHbIC TEOMETPUYECKHE
¢burypsi.

MonenupoBaTh peaabHble
CUTYyallUU Ha A3bIKE TEOMETPHH,
HCCIIEI0BAaTh IOCTPOECHHbBIE
MOJIETH C UCII0JIb30BAHUEM
reOMETPHUECKUX MOHATHUI.
Hcnons3oBare Ipu  pelIeHUU
3aJa4 Ha IOCTPOEHUE CEYEHUH

IIOHATHUC napaujiCJIbHOCTH,
IIpU3HAKHU n CBOICTBa
mapaljICJIbHBIX IMPsAMBIX
HaIlJIOCKOCTH

Ilepn
NpsAM

eHMKYJISIPHOCTH
BbIX M ILIOCKOCTEH

12

20.

[IepnenquKynspHsI
e IpsiMbIE B
IIPOCTPAHCTBE

21.

[TapannenvHbie
MpsIMbIE,
NepHEHUKYISIPHbI
€ K IJIOCKOCTH

22.

IIpusnax
MEPIEHIUKYISIPHOC
TH  OpIMON U
IIJI0CKOCTH

23.

Teopema 0
IPSIMOH,
MEPIIEHAUKYIISIPHO
Y K TUIOCKOCTH

24.

Paccrosuue oT
TOYKH o
IJIOCKOCTH

25.

Paccrosinne oT
IpsAMOI 10
IIJIOCKOCTH

AKTyanu3upoBaTh (HaKkThl U
METO/Ibl IIJITAHUMETPUH,
peneBaHTHBIE TEME, IPOBOANTH
AQHAJIOTUHU.

OOBSCHATH, KAKOW yroJ
Ha3bIBAETCS YIIIOM MEXIY
[epeceKaroUMHUCS PSIMBbIMU,
CKPEIIMBAIOIINMUCS IPSIMBIMU
B IIPOCTPAHCTBE.

JlaBatb onpeneneHue
MEPIEeHIUKYJISAPHBIX IPSIMbIX U
MIPSAIMOMH, TIEPIICHAUKYIIIPHON K
IIJIOCKOCTH.

Haxomuts yriel Mexny
CKPEIMBAIOIUMUCS TPSIMBIMU
B KyOe 1 nmupamue.

[IpuBOAUTE IPUMEPHI U3
peanbHON XKU3HU U
OKpYykaroliel 00CTaHOBKH,
WJUTFOCTPUPYIOLITE
MEPIEHIUKYJIIPHOCTD MPSIMBIX
B IIPOCTPAHCTBE U
MEPIEHIUKYJIAPHOCTD MPSIMOU K
IIJIOCKOCTH.

DopMyIMpoOBaTh NPU3HAK
MEePIEeHIUKYISP-HOCTH PSIMOM
U TUIOCKOCTH, TPUMEHSTH €r0 Ha
MPaKTHKE: OOBICHATH
NEePIEeHAUKYIIPHOCTH pedpa
Ky0a ¥ IraroHaiu ero rpaHu,
KOTOpasi €ro HE COJIEPKHUT,
HaXOJUTh JUIMHY JAAarOHAIU
Ky0a. BBIYHCIATH BBICOTY
MPaBWIBLHON TPEYroJbHON U
IIPAaBUJILHON YETBIPEXYTOJIb-

ONEeKTPOHHBIN
00pa3oBaTeNnbHbIH
pecypc « JlomarmiHue
3amanus.  CpenHee
oOiree oOpa3oBaHUE.
I'eomeTpus»
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HOUTIMpaMU/I IO JUTHHAM pEOep.

Pewats 3amaun Ha
BBIYHCIICHMS, CBSI3aHHBIE C
NEPIEHIUKYJIIPHOCTBIO NMPSAMOM
U IUIOCKOCTH, €
HCII0JIb30BAaHNUEM IIPU PELLIEHUU
IUTAHUMETPUYECKUX (DAKTOB U
METO/JI0B.

OOBACHATD, UTO HA3BIBAIOT
MEPIEHIUKYIIIPOM U
HAKJIOHHOHM U3 TOYKH K
IIJIOCKOCTH; TIPOEKIUEN
HAKJIOHHOH Ha IJIOCKOCTb.
OOBACHATD, UTO HA3BIBACTCS
paccTosiHUEM: OT TOYKH J10
IJIOCKOCTH; MEXKIY
NapaJuIeIbHBIMU IIJIOCKOCTSIMU;
MEXIy NPSMOU U
NapajuIeIbHOM €1 INIOCKOCTBIO;
MEXy CKPEIMBAIOIIUMUCS
MPSIMBIMHU.

Haxoauts 311 paccTrosiHus B
MIPOCTHIX Cllydasix B KyOe,
upamuze, IpusMe.

MopennpoBats peajibHbIE
CUTYallMU Ha SI3bIKE T€OMETPUH,
HCCIIEI0BATh TOCTPOCHHbIE
MOJIETIH C UCIIOJIB30BAHUEM
reOMETPUUYECKUX TTOHATUH.
Hcnonp30BaTe NpHU  peLICHUH
3a7a4 Ha MOCTPOCHHE CEUYECHUH
teopemy IlIudaropa, cpoiicTBa
MPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.

Yriabl MexK1y NPAMBIMH
U IVIOCKOCTSIMH

10

26.

Yron MEKIY
psAMOI u
IUIOCKOCTBIO

27.

JIByrpaHHBIN yroJI,
JIMHEWHBIN yron

JIBYTPaHHOTO yIiia

28.

IIpusnax
MEPIEHIUKYISIPHOC
™M JBYX
IIJIOCKOCTEN

29.

Teopema o T1pex
MEPIEHINKYIApaX

30.

KonTponbHas

pabora TO TeMe:
IlepnenquKkynspHo
CTh  NPSAMBIX U

AKTyanu3upoBaTh (HakThl U
METO/Ibl IJIAHUMETPUH,
peNeBaHTHBIE TEME, IPOBOANTH
AQHAJIOTUH.

JlaBaTh onpeneneHue yria
MEX1y IPSAMOH U INIOCKOCTHIO,
hopmynupoBaTh TEOPEMY O
TpEX NEPIEHIUKYIApax U
o0paTHYIO K HEH.

Haxoauts yron mexny
MIPSIMOM M TUIOCKOCTBIO B
MHOTOTPaHHUKE, PACCTOSHHUE OT
TOYKH J0 MPSIMOM Ha
IIJIOCKOCTH, UCIIOJIB3YSl TEOPEMY
O TPEX MEPHEHIUKYISPAX.
IIpoBonuTh Ha UepTEKE
MEPIEHIUKYIISIP: U3 TOUYKH HA
MPSIMYIO; U3 TOUYKHU Ha

ONEKTPOHHBIN
o0pa3oBaTeNnbHBbIHI
pecypc « JlomamHue
3amanus.  Cpennee
obmiee oOpa3oBaHUE.
I'eomerpus»
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IJIOCKOCTEH

MJI0CKOCTb.

JlaBatb onpenesieHue
JBYTPAHHOI'O yIja U €ro
snemMeHTOB. OOBIACHITH
PaBEHCTBO BCEX JIMHEWHBIX
YIJI0B JBYTPaHHOIO yria.

Haxomuts Ha yeprexe
JBYTpaHHBIN YToJI Ipu pedpe
MMPaMHU/IbI, IPU3MBI,
napajuiesenunesaa.

JlaBaTh onpeneneHue yria
MEXy TUIOCKOCTSIMH.

JlaBaTh onpenenenue u
(hopMyIIMpOBaTh MPU3HAK
B3aMMHO MEPIEeHIUKYISIPHBIX
IIJIOCKOCTEM.

Haxomuth yriel Mexay
IJIOCKOCTSIMU B KyOe U
UpaMu/Ie.

Hcnonb30Bath mpu pemieHun
3aJ1a4 OCHOBHbIE TEOPEMBI U
METO/IbI JITAHUMETPHUH.

MopennpoBaTh peajibHbIE
CUTYaIluU Ha SI3bIKE T€OMETPUH,
HCCIIEI0BAaTh IOCTPOCHHbIE
MOJIEJIH C UCTIOIb30BAHUEM
T€OMETPUUYECKHUX TTOHSATHH.
Hcnons3oBarh mpu  peuieHuu
3a7a4 Ha MOCTPOCHHE CEUYCHUH
COOTHOILIEHUS B
MIPSIMOYTOJIbHOM TPEYTOJIbHUKE.

MHOrorpaHHUKH 10

31. | Ilonstue 1
MHOTOTpaHHHUKA

32. | Ilpuzma 2

33. | [Mupamwuna. 2
[IpaBunbHas
nupaMuia

34. | YceueHnHas 1
nupaMuia

35. | Cummerpus 1
MIPOCTPAHCTBE

36. | IlonsTue 1
MIPaBUIIHLHOTO
MHOTOIpaHHHKA

37. | DneMeHTHI 1
CUMMETpPUHU
MPaBUIIEHBIX
MHOTOTPaHHHUKOB

38. | KonrponbHas 1

pabora TO TeMe:

MHoOrorpaHHuKu

AKTyanusupoBath (akThl 1
METO/Ibl IJITAHUMETPUH,
pelieBaHTHBIE TEME, IPOBOJIUTH
AQHAJIOTUH.

JlaBaTb onpeneneHue
napajuienenunesa,
pacrno3HaBaTh €ro BUJbI U
M3y4yaTh CBOMCTBA.

JlaBatb onpeneneHue
MMpaMH/JIbl, PaCIiO3HABATh BU/IbI
nupamu, GopMyIupOBaTh
cBoiicTBa pEbep, rpaHeil u
BBICOTHI IIPaBUJIBHON
MUpaMU/IbIL.

Haxoaute miomans momaHoin
1 OOKOBOI MMOBEPXHOCTH
MUpaMU/IbIL.

JlaBath onpeneneHue
YCEYEHHOU MUPAMUJIBI,
Ha3bIBATh €€ DJIEMEHTHI.

DopMynHupoBaThL TEOPEMY O

ONEeKTPOHHBIN
o0pa3oBaTeNnbHBbIHI
pecypc « JlomamHue
3aJaHus. Cpennee
obmiee oOpa3oBaHue.
I'eomerpus»

53




Iomaa OOKOBOMH
IIOBEPXHOCTHU ITPABUIILHOMN
YCEUEHHOU NMUPaMUIBI.

Pewats 3amaun Ha
BBIYHCJICHUE, CBA3aHHBIE C
NMpaMHiaMi, a TaKKe 3aJaul
Ha IIOCTPOEHUE CEUEHUM.

JlaBatb onpeneneHue
IIPU3MBI, PACIIO3HABATH BUJIBI
pu3M, U300pakaTh MPU3MBI HA
YepTEeXKE.

Haxomuts miomanb noiaHou
M GOKOBOW OBEPXHOCTU
MIPU3MBI.

N3y4arb cOOTHOLIEHUS
Diinepa s yncia péoep,
rpaHei U BepIInH
MHOTOI'paHHUKA.

N3yuath BUIbI IPAaBUIBHBIX
MHOTOTPaHHUKOB, UX Ha3BaHUs
Y KOJIMYECTBO TPAHEH.

N3y4ats cumMMeTpuo
MHOT'OT'PaHHHUKOB.

OOBACHATH, KaKHUE TOUKH
Ha3bIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEJIBHO JAHHOW TOUKH,
MIPSIMOM WJIM TNIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO WM
IJIOCKOCTBIO CUMMETPUHU
¢burypsl.

[IpuBOIUTE IPUMEPHI
CUMMETPUYHBIX (QUryp B
apXUTEKTYype, TEXHUKE,

MIpUpPO/IE.
MoaenupoBathb peanbHbIE
CUTYAallMU Ha SI3bIKE T€OMETPUH,
HCCIIEA0BATh MOCTPOEHHBIE
MOJEIM C  HCIOJb30BaHUEM
T€OMETPUUIECKHX TIOHATHI,
HCIIOJIb30BATh rnmogooue
MHOTOTPaHHUKOB.

O0bémbI

MHOTOTPAHHUKOB

39. | [Monstue 00
o0béMe.

40. | OO6BEM UpamMuIbI

41. | O0béM TeTpadzapa

42. | O6béM  kyba w
napajuieNienunesna.

43. | O0BEM MPU3MBI

AKTyanu3upoBaTh (HakThl U
METO/TbI INITAHUMETPHH,
pElieBaHTHBIE TEME.

OOBACHATH, KaK U3MEPSFOTCS
00BEMBI TeJ, TPOBOJISA
AHAJIOTHIO C U3MEPEHUEM
I0MIa/Ield MHOTOYTOJTbHUKOB.
DopmMyJIUPOBATH OCHOBHBIE
CBOMCTBa 0OBEMOB.

W3yuaTh, BEIBOJUTH (HOPMYITBI
00bEMa IPSMOYTOJILHOTO

ONEKTPOHHBIN
o0pazoBaTenbHbBIN
pecypc « JlomarmiHue
3amanus.  CpenHee
obmiee oOpas3oBaHue.
I'eomerpus»
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napajuiefienunena, IpusMbsl U
MAPaMUJIBL.

Boruncnsate 006EM PU3MBI U
MUPAMU/IBI 110 UX DJIEMEHTAM.

[TpumensTh 00bEM AJIst
pelIeHUsl CTEPEOMETPUUECKUX
3a/1a4 U JUI1 HaXOXKACHUS
F€OMETPUUYECKUX BEJTUYHUH.
MonenupoBaTh peaibHbIe
CUTYAaIlMU Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh MOCTPOCHHBIE
MOJEIIM C  HUCIHOJIb30BAaHUEM
TeOMETPUUYECKUX MOHATUI

IHoBTOpEHHE: ceueHus, 6 CtpouTts ceueHune DNEeKTPOHHBIN
PACCTOSIHUS M YIJIbI MHOTOTpaHHUKA METOZOM o0pa3oBaTeNnbHbIH
44. | Iloctpoenue 2 CJIEJIOB. pecype « Jlomaminue
ceueHui B JlaBaTh omnpeneneHue 3amanusi.  Cpennee
MHOTOTPaHHUKE. paccTosiHusI MeXay purypamu. | oOmiee oOpa3oBaHHE.
45. | Boruncnenue 2 Haxomauts paccrosinue mexay | ['eomerpus»
PaCCTOSTHUM: MapajvieIbHBIMU TUIOCKOCTSMH,
MEXIy TIBYMSI MEX1Y MIIOCKOCTBIO U
TOYKaMH, OT TOYKH MapaJJIEIbHON €1 MPSAMOI,
10  TOpSAMOH, OT MEX1y CKPEIMBaIOIIUMUCS
TOYKHU 10 TIPSIMBIMH.
IJIOCKOCTH; MEXAY CTpouTh TMHENHBIN yro
CKPEIIHBAIOIIUMHUC JIBYTPAHHOTO yTJia Ha YepTexe
S IPSIMBIMU. MHOTOTPaHHHUKA ¥ HAXOJIUTH €r0
46. | Beraucnenue 2 BCIIUYUHY.
YTJIOB: MEXITY Haxonuth yTIIBI MEXITY
CKPEIIHBAOIIUMHIC TIJIOCKOCTSIMU B
S IPSIMBIMH, MEX]TY MHOTOTpaHHUKAX
psAMOI u
IIJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB,
yTJIOB MEXITY
TJIOCKOCTSIMU
11 kaacc (34 yaca)
Tena Bpamenus 12 AKTyanu3upoBaTh GaKTbl U | DIEKTPOHHBIN
47. | Ilonstue 1 METO/Ibl IJITAHUMETPUH, o0pa3zoBaTenbHBIN
IUATTUHIPA. peneBaHTHBIE TEME, MPOBOANTHL | pecypc « JlomamiHue
CeueHus IWIIMH]IpA aHAJIOTHUH. 3aJaHus. Cpennee
48. | [nowmans 1 JHaBatb onpenenenus ceprbl | obmiee obpazoBaHHE.
MTOBEPXHOCTH W 11apa, UX [eHTpa, paanyca, I'eomeTpus»
HUAJTUHIPA nuamerpa. Onpenensts chepy
49. | IlomsTHe KoHyca. 1 Kak (QUrypy BpamieHus
CeueHus KoHyca OKPYKHOCTH.
50. ITnomwans 1 HccnegoBaTh B3aMHOE
MOBEPXHOCTHU PaCIIOIOKCHHUEC C(bepbl n
KOHyCa IUIOCKOCTH, IBYX chep,
51. | YceueHHbI! KOHYC 1 HJUTIOCTPUPOBATH 3TO Ha
52. | Cdepa wu wmap. 1 YepTekax U PUCYHKaX.
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Ceuenus mapa.

53.

Kacarenbnas
TJIOCKOCTH K cepe

54.

[Tnomane chepsr

[EEN

55.

KoMOunamuss Ten
BpAaIICHUS u
MHOTOTPaHHUKOB.

56.

MHororpasHuk,
OIMCAHHBIH OKOJIO
cdepsr; chepa,
BITMCAHHAs B
MHOTOTPAaHHHK I
B TEJIO BpAIlICHHUSI.

57.

KoHntposbHas
pabora 1O TeMe:
TeJa BpalleHUs

DopmyIUpPOBATH
ONPEACIICHUE KacaTEIbHON
IJIOCKOCTH K cdepe, CBOMCTBO U
IIPU3HAK KAacaTeIbHON
IJIOCKOCTH.

3HAKOMUTHCS C
re0JIe3N4ECKUMHU JIMHUSMHU Ha
chepe.

OOBACHATD, YTO HA3BIBAIOT
LUUITUHIPOM, HA3bIBATh €T0
3JIEMEHTBHI.

N3yuaTh, 00BACHATH, KaK
MOJIYYUTh UUIMHAP MYTEM
BpalIeHUs IPSIMOYTOJIbHUKA.

BbIBOaUTE, HCIIOJIB30BATH
(hOpMYyJIBI 1711 BEIYUCIICHUS
momaau OOKOBOH
MOBEPXHOCTU LIUIIUHIPA.

N3yuars, pacno3HaBaTh
pa3BepTKy LMJIMH]IPA.

N300pakaTh TUIMHIP U €TO
CEYEHMS TUIOCKOCTHIO,
MPOXOSIIEH Yepe3 ero och,
napajuieJIbHON WIH
NEPIEHIUKYISIPHON OCH.

Haxoauts miomanu 3tux
CEUYECHU.

MopenupoBaTh peajibHbIe
CUTYAIIMH Ha SI3bIKE TEOMETPUH,
HCCIEeA0BaTh IOCTPOCHHbBIE
MOJIEJIH C UCTIOIh30BaHUEM
F€OMETPUUYECKHUX MOHSATHUH.

OOBACHATE, KAKOE TEJIO
Ha3bIBalOT KPYTOBBIM KOHYCOM,
Ha3bIBaTh €0 AJIEMEHTHI.

N3y4arh, 00BACHATH, KaK
MOJIyYUTh KOHYC ITYTEM
BpalIeHUs MPSIMOYTOJIBHOTO
TPEYrOJIbHUKA.

N3006paxaTh KOHYC U €ro
CEYEHMS TUIOCKOCTHIO,
MPOXOJAIIEH Yepe3 OCh, U
TJIOCKOCTBIO,
MEePHEHUKYISIPHON K OCH.

N3yuars, pacnio3HaBaTh
pPa3BEPTKY KOHYCA.

BrIBOIMTE, HCTIOIB30BATH
(hopMyIIBI 17151 BBIYUCIICHUS
Iomaa OOKOBOH
MMOBEPXHOCTU KOHYCA.

Haxonuth miomanu
CEUYEHUI, MPOXOASAUIUX Yepe3

56




BEPILHMHY KOHYCa WX
NEPIEHIUKYISIPHBIX €70 OCH.

OOBACHATH, KaKOE TEJI0
HAa3bIBACTCS yCEUEHHBIM
KOHYCOM.

N3yuath, 00BACHATH, KaK
€ro MOJY4YUTh IIyTEM BPAILEHUS
IIPSIMOYTOJIBHOW TpameLuu.

BeiBOINTE, IPUMEHATH
(bopmyiy 1S BBIYMCICHUS
Iomaa OOKOBOMH
IIOBEPXHOCTU YCEUYEHHOIO
KOHYyca.

AKTyanu3upoBaTh (PaKkThel U
METO/Ibl IJITAHUMETPUH,
peneBaHTHBIE TEME, IPOBOANTH
AQHAJIOTUHU.

Pewmate crepeomerpuyeckue
3a/1a4y, CBA3aHHBIE C TEIaMHU
BpaIllEHUs], IOCTPOCHUEM
CEYECHMH TeJl BpalleHus, C
KOMOMHAIMSIMU TeJl BPALCHUs
Y MHOTOI'PAaHHUKOB Ha
HaXO0XKIACHUE TEOMETPUUECKUX
BEJINYUH.

Hcnonp30Bath Mpy pelieHnn
CTEPEOMETPUYECKHX 3a]1a4
IUTAHUMETpUYEcKre GaKThl U
METO/BI 3a/1a41 HA BBIYHUCIICHHUE
U J10KAa3aTelbCTBO.

MopennpoBaTh peajbHbIE
CUTYallMU Ha SI3bIKE T€OMETPUH,
HCCIEA0BaTh IOCTPOCHHBIE
MOZEJIH C UCIIOIb30BAHUEM
F€OMETPUYECKUX OHSATUI

O0BEMBI TEI

58.

Ilousatue obOBeMa.
OcHOBHEBIE
cBoiicTBa 00BLEMOB
TEJL.

60.

O0BéM 1MIHHIpA.
O06BEM KOHYCA

61.

O6véM mapa u
chepsl.

62.

I[lomoOHble TENma B
MIPOCTPAHCTBE.
CooTHomICHHS
MEXTy TUIOMIISIMH
MMOBEPXHOCTEM,
00BEMaMHU
MMOJTOOHBIX TEI.

63.

KonTposbHas

AKTyanu3upoBaTh (pakThl U
METO/BbI IIJITAHUMETPUH,
pENeBaHTHBIE TEME, IPOBOAUTH
AHAJIOTUU.

BbiBONTE, NCTIOIB30BATh
(hopmyel 00BEMOB: TIPU3MBEI,
LWIMHJpA, TUPAMUJIbI, KOHYCA;
YCEYEHHOW MUPAMUJIBI U
YCE4EHHOI0 KOHYCA.

Pemrate crepeomerpuueckue
3a/1a4u, CBA3aHHBIE C
BBIYHCIICHEM 00bEMOB.

dopMynHMpoBaTh
OIIpeIeIICHUE IapOBOTO
CEerMeHTa, apoBoro ClIos,
1IapOBOT'O CEKTOPA.

[TpumensaTh POpMyIBI A5

ONEKTPOHHBIN
o0pazoBaTenbHBIN
pecypc « JlomarmiHue
3aJaHusl. Cpennee
obmiee oOpas3oBaHue.
I'eomerpus»
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pabota:  0O0BEMBI

TCI

HaxX0XIeHU 00BLEMOB
LIapOBOT'0 CErMEHTA, IIAPOBOTO
CEKTOpa.

Pewate crepeomerpruyeckue
3aJa4u, CBS3aHHbIE C 00BEMOM
mapa ¥ miomajsio cepsl.
MonenupoBaTh peasibHbIC
CUTYalluu Ha A3bIKE FEOMETPUH,
HCCIIEI0BATh IIOCTPOCHHBIE
MOJEIM €  MCIIOJIb30BAaHUEM
TE€OMETPUUYECKUX MOHATUH.

AKTyanu3upoBaTh (HakThl U
METO/Ibl IJITAHUMETPUH,
pelieBaHTHBIE TEME, IPOBOJIUTH
AQHAJIOTUH.

Pewate crepeomerpruueckue

3a/1a4M, CBA3aHHbIE C
COOTHOILIEHUEM 00BbEMOB U
MIOBEPXHOCTEN MOJOOHBIX TEJI B
IIPOCTPAHCTBE.
MopenupoBath peanbHbIe
CUTyallMu Ha A3BIKE FEOMETPHH,
HCCIIEI0BATh IIOCTPOEHHBIE
MOJEIM C  HCIIOJIb30BAHUEM
Ire€OMETPUUYECKUX MOHSATHUH.

BekTOpbI H KOOPIAHHATHI
B MPOCTPAHCTBE

10

64.

Bexkrop Ha
IJIOCKOCTU U B
IIPOCTPAHCTBE.

65.

Crnoxxenue n
BBIYUTAHHE
BEKTOPOB.
YMHOXKEHUE
BEKTOpa Ha YHCIIO

66.

Kommutanaphseie
BeKTOpHI. IIpaBuio
napajuleJIenune1a

67.

Paznoxenue
BEKTOpa MO TpeEM
HEKOMILJIAHAPHBIM
BEKTOpaM

68.

IIpssMmoyronbHas
cucremMa
KOOpJAUHAT B
MIPOCTPAHCTBE.
Koopaunatst
BEKTOpa

69.

IIpocreiimme
3a/1a4u B
KOOPJHMHATAX.

70.

Yron MEKIY

AKTyanusupoBaTh (akThl U
METO/Ibl IJITAHUMETPUH,
peneBaHTHBIE TEME, IPOBOANTH
AQHAJIOTUH.

OnepupoBath MOHITHEM
BEKTOP B IIPOCTPAHCTBE.

@opMyIHMpOBaTh MPABUIIO
napajuieJIenuneaa mpu
CJIO’)KEHHUH BEKTOPOB.

CxJtagpIBaTh, BEIYUTATh
BEKTOPBI, YMHOKaTb BEKTOP Ha
YUCIIO.

N3y4yaTb OCHOBHBIE
CBOMCTBA ITUX OIEpaIUi.

JlaBatb onpeneneHue
MIPSIMOYTOJIBHOW CHCTEMBI
KOOPAMHAT B IIPOCTPAHCTBE.

BeIpazuts KoOpauHATHI
BEKTOpA Yepe3 KOOPAUHATHI €70
KOHIIOB.

BbiBONTE, NCTIOIB30BATh
dhopmyny IJTUHBI BEKTOPA U
paccTOSHUS MEXY TOUKAMHU.

Bripaxars ckansipHoe
IIPOU3BEICHUE BEKTOPOB YEPE3
UX KOOPJIWHATBI, BEIYUCIIATH
yroJl MeXy ABYMsl BEKTOpaMH,

ONEeKTPOHHBIN
o0pa3oBaTeNnbHBIHI
pecypc « JlomamHue
3amanusa.  Cpennee
oOmree oOpa3oBaHueE.
I'eomerpus»
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BEKTOpaMH

71.

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB

72.

Brruucnenue yrios
MEXy NMPSIMbIMU U
TJIOCKOCTSIMU

73.

Koopaunarno-
BEKTOPHBI METOT
npu perieHumn
T€OMETPUUYECKHIX
3a7a4

JBYMSI IPSIMBIMH.

Haxoaute yron mexny
MPAMOU U TJIOCKOCTBIO, YToJI
MEXKIY ABYMS IUIOCKOCTSMH
AHATUTHYECCKUMH METOIaMHu.
BriBogUTS, HCII0JIb30BaTh
dhopmyny pacCTOSHHUS OT TOYKH
JIO TIJIOCKOCTH.
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IHoBTOpEHME, 7 Pewate npocreiimue 3a1aun | DN€KTPOHHBIN
00o0menue u Ha HaXOX/IEHUE JUIMH U YTJIOB B | 00pa3oBaTeIbHBII
CHCTeMATH3alUsl 3HAHUI reoMeTpUUYECKUX PUrypax, pecypc « Jlomaninue
74. | OcHOBHBIE 1 npuMeHsTh Teopemy [ludaropa, | 3amanus.  Cpennee
¢burypsl,  ¢akThl, TEOpPEMBbI CHHYCOB U KOCUHYCOB. | o0Iiee oOpa3zoBaHUE.
TEOPEMBI Kypca Haxoauts miomans ['eomerpus»
TUIAHUMETPUH. MHOTOYT'OJIbHUKA, Kpyra.
75. | 3amaun 2 Pacnio3naBath mogoOHbIe
TUTAHUMETPHUH u (burypsl, HAXOAUTb OTHOIICHUS
METOMBI 1504 JUTMH Y TUTOLIAJEN.
pelieHus Hcnonb3oBaTh mOpu  peUICHUH
76. | OcHOBHEBIE 2 CTEPEOMETPUUECKUX 3amaq
burypsl,  QaxThl, (haKThI U METOBI TFITAHUMETPUH
TEOPEMBI Kypca
CTEepEOMETPHH.
77. | 3amaum 2
CTEepEOMETpUU U
METO/IbI 170'¢
pelieHus
Monynb «BeposSTHOCTb U CTAaTHCTUKA»
Ne Paznen / rnaBa Koiu-BO OcHoOBHbIE BUIbI DNEeKTPOHHBIE
/ Tema 4acoB JEATEIBHOCTH (undpossie)
y4eOHOT0 o0yJaronmxcst o0OpazoBarenbHbIE
npeamera pecypcsl
10 kaace (34 yaca)
IIpeacraBiienne JaHHBIX 4 NsBaexars nHpOpManuI0 U3 | DIEKTPOHHBIN
U onucaTeJbHasi TaOJIML ¥ IUarpamm, o0Opa3oBaTeNbHbIH
CTATHCTHKA HCMO0JIb30BATH TA0JUIIBI U pecypc «/lomaninue
1. [IpencraBnenue 1 JarpaMMsl JUIs 3amanus.  Cpennee
TAHHBIX c IIPEJICTaBICHUS obmiee oOpa3oBaHUeE.
MMOMOIILIO  Ta0IHI] CTATUCTHUYECKHUX HAHHBIX. Anrebpay.
U IarpaMM. Haxoautpb onucaTensHble Tpenaxep «Obnako
2. Cpenuee 1 XapaKTePUCTUKH JIAHHBIX. 3HAHUI.
apudmernyeckoe, BbiiBUraTh, KpPUTHKOBATH
MeHMaHa, TUIOTE3bI 0  Xapakrepe
3. Hawubomnbiiee u 1 CIy4allHOM W3MEHYUBOCTU U
HauMEHbBIIIEee onpezaensoomux e€ hakropax
3HAYEHUSs], pa3Max.
4. Hucnepcus, 1
CTaHJIapTHOE
OTKJIOHEHHE

YHUCJIOBBIX HAOOPOB
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Ciayvaiinble ONBITHI M

cly4yailHble  COOBITHS,
ONBITHI c
PABHOBO3MOKHBIMH
3J1eMEeHTAPHBIMU
HCXO0/IaMHU

S. Crnyuaiinble
IKCIIEPUMEHTHI
(OTIBITHI) u
CIy4YaiiHbIe
COOBITHS.
DnemMeHTapHbIe
cOOBITHUS (MCXOJIBI).

6. BepositHOCTB
CIIy4aifHOT O
COOBITHSI.
BepostHocTn
COOBITHI B OMBITAX
C
PaBHOBO3MOXKHBIM
U DJIEMEHTAPHBIMH
COOBITHSIMU.

Boigeasitb Ha mpuMepax
cilly4yaliHble COOBITHS B
ONMCAaHHOM CIIy4ailHOM
OTIBITE.

®opmMyIMPOBATH YCIOBUS
IIPOBEICHUS CIIY4aiHOTO
OIIbITA.

HaxoauTs BeposiTHOCTH
COOBITHIA B OIIBITAX C
PaBHOBO3MOXHBIMHU
HCXOJIaMH.

MopaenupoBaTrb  ONBITBI  C
PaBHOBO3MOKHBIMHU
AJIEMEHTapHBIMUA HUCXOJIaMU B
X0JI€ MPAaKTUYECKON paboThI

Onepaunu Hajg
COOBITHSIMH, CJIOKEHHE
BEpPOSITHOCTEM

7. Onepannn Haj
COOBITHSAMU:
nepeceyeHue,
00beIMHEHHE
COOBITHIA,
MIPOTHUBOTIOJIOKHBIC
COOBITHSI.

8. Jnarpammsl
Oninepa. ®opmyna
CITOKEHHSI
BEPOATHOCTEMN

Hcnoab3oBarh quarpaMMsl
Dlijepa U CII0BECHOE
onucaHue COOBITUI I
(bOopMyYITUPOBKH U
n300pakeHus: OObEUHEHUS U
nepecedeHus COOBITUH.
Pematb 3aga4m c
UCMOJIb30BaHUEM  (HOPMYJIbI
CJIO’KEHHUSI BEPOSTHOCTEN

ONEKTPOHHBIN
o0pasoBaTenbHbIN
pecypc «/lomarnue
3amanus.  Cpennee
obmiee oOpa3oBaHue.
Anrebpay.
Tpenaxep «Obnako
3HAHUI.

YcioBHasi BEPOATHOCTD,
JAepeBo CAy4YanHOro
onbiTa, popmyia
MOJIHOM BEPOATHOCTH H
HE3aBHCHUMOCTh
coObITHI

9. YcnoBHas
BEPOATHOCTb.
YMHOXEHUE
BEPOSITHOCTEM.
Hepeso
CIIy4aliHOro
JKCIEPUMEHTA.

10. | ®opmyna mnomHOU

Pemats 3apaum Ha
HaXO0’JIEHUE BEPOSITHOCTEN
COOBITHI, B TOM YHCJIE
YCJIOBHBIX C TOMOUIBIO JIEpEBa
CIIy4ailHOTO OMBITA.
OmnpeneassiTb HE3aBUCUMOCTH
coObITHii 1O ¢dopMylie U MO
OpraHu3aIu cly4aitHOro
OmbITa

ONEeKTPOHHBIN
o0pa3oBaTeNnbHBIHI
pecypc «JlomamHue
3amanus.  CpenHee
obmiee oOpa3oBaHUE.
Anrebpay.
Tpenaxep «Obnako
3HaHUI.
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BEPOSITHOCTH.
11. | HezaBucumsie
COOBITHSA
DJIeMeHThI Hcnoas3oBath npaBuiio ONEKTPOHHBIN
KOMOMHATOPUKH YMHOXXEHUS 715 o0pa3oBaTenbHbIN
12. | KomOunatopHoe NEPEYNCIICHUs] COOBITHI B pecypc «JlomamiHue
IIPABUIIO CJIy4aiiHOM OIIBITE. 3aganus.  CpenHee
YMHOXCHHSI. IMoan3oBaThest Gopmynoir u | obiiee oOpa3oBaHUE.
13. | IlepectanoBku U TpeyrosbHUKOM [lackamst mis | AnreGpay.
¢dakxTopuai. onpeeeHus yucna | Tpenaxep «O0nako
14. | Yucno coyeTaHuii. COYETaHUU 3HaAHUI».
15. | TpeyronpHUK
[Tackans. ®opmyia
6unoma Hprotona
Cepun Pa30uBath cioxxHbIE DNEeKTPOHHBIN
1ocJ1eJ0BATEJbHbIX HKCIEPUMEHTHI Ha OTAEJbHbIE | 00pa30BaTENIbHBIN
HCNbITAHUMI UCIIBITAHUS. pecype  «JlomaiiHue
16. | bunapusIii OcBauBaTh NOHATHSA: 3aganus.  CpenHee
CIIy4allHbIIl  ONBIT UCIBITaHUE, CepUs oOuiee oOpa3oBaHue.
(ucnpiTaHue), HE3aBUCHMBIX UCIIBITAHUH. Anrebpay.
yCIeX U HeyJayva. IIpuBoanTs npuMepsl cepuit | Tpenaxep «Obnako
17. | He3aBucumsle HE3aBUCHMBIX UCIIBITAHUH. 3HaHUI.
VCIIBITAHUSI. Pemate 3a5a4M Ha IOMCK
18. | Cepus BEPOSITHOCTEN COOBITHI B
HE3aBUCHMBIX CepUH HCIIBITAHUH IO TIEPBOTO
UCTIBITAHUHN 110 ycriexa U B CepHsIX UCTIBITAHUI
MEPBOTO yCrexa. bepnymm.
Cepus H3y4yarTs B xone
HE3aBUCUMBIX NPaKTHYeCKoil padoThl ¢
UCTIBITAaHUN UCIIOJIb30BaHUEM
bepnymnu. JJIEKTPOHHBIX TabInLL
BEPOSITHOCTH  COOBITMH B
cepusix HE3aBUCHMBIX
VCTIBITAHUI
Cayuaiinble BeJIMYUHBI OcBanBaTh NOHATHA: DNEeKTPOHHBIN
U pacnpe/eieHust cilydyaiiHasi BeJIMUUHA, o0pa3zoBaTenbHBIN
19. | CayuaitHas pacmpenenenue, Tabauia pecype «JlomamiHue
BEJIMYHMHA. pacripefiesieHus1, uarpaMma 3aganus.  CpenHee
20. | Pacmipenenenue pacripeieieHusl. obmiee oOpa3oBaHHeE.
BEPOSATHOCTEM. IIpuBoauTHL NIPpHMeEpHI Anrebpay.
JuarpamMmma pacnpezneneHui, B Tom unucie | Tpenaxep «Obnako
pacrpeieseHusl. reOMETPUYECKOro U 3HaHUI».
21. | Cymma u OMHOMHAIILHOTO.
MIPOU3BEICHUE CpaBHMBAaTh pacnpe/eneHus
CIIy4alHBIX CIIy4alHbIX BEJINYNH
BEJIMYUH. HaxoauThb 3Hau€HUs] CyMMBI U
22. | Tlpumepsl IIPOU3BEJICHUS CIy4alHbIX
pacnpeneneHuii, B BCJIMYHUH.
TOM qucle Ctpouth ¥ Ppacno3HaBaTh
r€OMETPUYECKOE U FeOMETPUIECKOC u
OUHOMHAIBHOE. OnHOMHATBHOE
pacripeielieHue.
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O06o0menune u IHoBTOPATH N3y4YEeHHOE U DIIEKTPOHHBII
cUcTeMATH3alus 3HAHMIA BBICTPAMBATh CUCTEMY o0pa3zoBaTeIbHBIN
23. | IloBTOpeHwue. 3HaHUI pecype «JlomamiHue

OnucarenpHas 3amanus.  Cpennee

CTaTHCTHUKA. oOmiee oOpa3oBaHue.

Cry4aiiHbIe OIIBITHI Anrebpay.

u BEPOATHOCTH Tpenaxep «Obnako

CIIy4alHBIX 3HaHUN.

COOBITHH.
24. | [loBTOpEHMe.

Onepanuu Haxg

COOBITHSIMH.
25. | IloBTOpeHwue.

DNeMEeHThI

KOMOWHATOPHKH,

cepuu

HE3aBHCHUMBIX

WCTIBITAHUM.

11 xknace (34 yacos)

IloBTOpEHHE, IToBTOPSTE N3y4EHHOE U DNEeKTPOHHBIN
0000menue u BBICTpAauBaTh CUCTEMY 3HAHUHN | 00pa3oBaTENbHBIH
CHCTeMATH3alUsl 3HAHUM pecypc «Jlomaninue
26. | CimyuaiiHble OMBITHI 3amanus.  Cpennee

u BEPOSITHOCTH oOmree oOpazoBaHuE.

CITy4aiHbIX Anrebpay.

COOBITHH. Tpenaxep «O06nako
27. | Cepun 3HAHUI.

HE3aBUCHMBIX

WCTIBITAHUM.
28. | Ciyuaiinble

BEJTMYMHBI u

pacnpeneseHus
MaremaTuyeckoe OcBauBath NOHSTHE ONEeKTPOHHBIN
OKMJaHUe CIy4aiiHoi MaTeMaTHYECKOro OKUJaHUs. | 00pa30BaTeNIbHBIN
BeJIMYHMHbI [TpuBouTE M 0OCYXIaTh pecypc  «JlomamiHue
27. | I[Ipumepsr IpUMEpPbI TPUMEHEHUS 3amanusa.  Cpennee

MIPUMEHEHUS MaTeMaTHUYeCKOro OKuAaHus. | oliiee oOpa3oBaHUE.

MaTeMaTHYeCKOTro Beruucnsate Mmarematuueckoe | Anredpay.

0KHJIaHUS 0XKHMJIAHUE. Tpenaxep «Obnako

(cTpaxoBaHue, Hcnonp30BaTh NOHATHE 3HAHUI.

joTepest). MaTEeMaTHYECKOTO OXKUAAHUS
28. | MaTtemaruueckoe U €r0 CBOWCTBA IIPU PEIIECHUN

OXKUJAHHE CYMMBbI 3ajad.

CITy4aiHbIX HaxoauTs o n3BeCTHBIM

BCJIMYHH. dbopmynamM MaTeEMaTHYECKOE
29. | MaremaTuueckoe 0KUJAHUE CYMMBI CITy4alHbIX

OKUJaHHE BEJIMYMH.

reOMETPUIECKOTO Haxonmuth 1O  M3BECTHBIM

u OWHOMMAIBLHOTO dopmynaM  MaTeMaTHYECKHE

pacnpeneieHun O0XKUJAHUS CIIy4alHbIX

BEJIMYMH, UMEIOIIUX
TEOMETPUUECKOE u
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OMHOMHAJIBHOE
pacmpesesieHusl.

Jucnepcus u

CTaHJapTHOE

OTKJIOHEHHUE CIyYaAHOM

BeJIHYHHBI

30. | ducnepcust u
CTaHJIAPTHOE
OTKJIOHEHHE.

31. | Hucnepcun
reOMETPUUYECKOTO
1 OMHOMHUAIBLHOTO
pacnpeeseHus.

OcBauBatTh NOHSTHS:
JUCTIEpCHSl, CTAaHAAPTHOE
OTKJIOHEHHE CITy4alHOU
BEJIMYUHBI.

Haxoauts nucnepcuto mo

pacmpeeNieHuIo.
Haxomute 1O  M3BECTHBIM
dbopmynam TUCTIEPCHUIO
reOMETPHUYECKOTO u
OMHOMHAJIBHOTO

pacrpezie/ieHus, B TOM YHCIIC B
X0Jle MPaKTUYECKOU paboThl ¢
HCITOJIb30BaHUEM
QJICKTPOHHBIX TAOJIHII.

DIIEeKTPOHHBIN
o0pa3oBaTeNbHBIHI
pecypc «Jlomaninue
3amanusi.  CpenHee
obmiee oOpa3oBaHUE.
Anrebpay.
Tpenaxkep «O06nako
3HaHU.

3aKkoH 00/1bIIMX YHCEJ 3HAKOMUTHCS C BEIOOPOUHBIM | DJIEKTPOHHBIN
32. | 3akoH 6OIBIINX METOOM HCCIIEJOBAHUS o0pa3zoBaTenbHBIN
qrcel. COBOKYITHOCTH JJAHHBIX. pecypc «/lomaminue
33. | BeibopouHsIii W3yuaTh B X0/€ npakTHueckor | 3amanus.  CpenHee
METO paboTel C UCHONIB30BaHUEM | 0OlIee OOpa3oBaHHE.
HCCIEeNOBaHUH. AIEKTPOHHBIX Tabmur | Anredpay.
npuMeHeHue  BeIOOpouHoro | Tpenaxep «Obnako
METO]Ia UCCIIEAOBAHNUS. SHAHHI.
HenpepbiBHBbIE OcBauBaTh NOHATUSA: DIIEKTPOHHBII
cjiydyaiiHble BeJJUYUHbI HEMpPEpbIBHAS CTydaiHas o0pasoBaTenbHbIN
(pacnpeneienus) BEJIMYMHA, HETIPEPHIBHOE pecypc «JlomamrHue
34. | [Ipumepsr pacnpenenenue, GyHKIHSI 3amanus.  Cpennee
HEMPEePBIBHBIX IUIOTHOCTH BEPOSITHOCTH. obmiee oOpa3oBaHUE.
CITy4alHbIX [TpuBOANTH PUMEPHI Anrebpay.
Benn4ruH. OYyHKINS HENPEPBIBHBIX CITyYailHBIX Tpenaxep «Obnako
IIJIOTHOCTH BEJINYMH. 3HaAHUI».
pacrpeieneHusl. Haxonuts BEPOATHOCTH
35. | PaBHOMepHOE COOBITHI 1O JaHHOW (PYHKIUU
pacripesieieHue 1 IUIOTHOCTH, B TOM YHCIE
€ro CBOMCTBA. PaBHOMEPHOTO
pacripeieieHusl.
HopmaisbHoe OcBauBaTh NOHATUSA: DIEeKTPOHHBIN
pacnpeaeaeHust HOpMaJIbHOE pacnpezeneHne. | o0pa3oBaTeNbHBIN
36. | 3amaum, Beiensars 1o onvcanuro pecype  «JlomamrHue
MIPUBO/IAIIIIE K CITy4aifHbIE BETMYHHBI, 3aganus.  CpenHee
HOpMaJIbHOMY pacnpeziei€HHBIE 10 oOmiee oOpa3oBaHUeE.
pacnpeaesIeHuIo. HOPMAaJIbHOMY 3aKOHY. Anrebpay.
37. | OyHKIHA [TpuBOaMTE IPUMEPHI 3a7a4, Tpenaxkep «O06mnako
MJIOTHOCTH u MPUBOJIAIINX K HOPMAJIBbHOMY | 3HAHUW».
CBOICTBA pacnpenenennto. Haxoauts
HOPMaIbHOTO YHCIIOBBIC XapaKTEPUCTUKHU
pacnpeeseHus. HOPMAaJIbHOTO pacrpeaeneHus
10 U3BECTHBIM (OpMYJIaM.
Pemrate 3amaum, cBsS3aHHBIE C
NIPUMEHEHUEM CBOWCTB
HOPMAaJILHOTO pacipeieiCHu!,
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B TOM HHUCIIC C
HCIIOJIB30BaHHUECM
QJICKTPOHHBIX Ta6J'II/II_I

IloBTOpEHHE, 15 [ToBTOpSATP ~ M3Y4YEHHOE U | DJIEKTPOHHBIN
0000IeHnEe U BBICTpAaUBaTh CUCTEMY 3HAHUHN | 00pa3oBaTeNbHBIH
CHCTeMATH3AIUs 3HAHUM pecypc «JlomamiHue

38. | IIpencraBienue 3 3amanus.  CpenHee
TAHHBIX c obmiee oOpa3oBaHUe.
IIOMOIIBI0 Ta0JIHIL Anrebpay.
u quarpamm, Tpenaxep «Obnako
ornucaresbHast 3HaHUI».
CTaTHCTHKA

39. | OneIThl c 2
PaBHOBO3MOKHBIM
U 3JIEMEHTApHBIMH
COOBITUSIMHA

40. | Boruncnenue 6
BEPOATHOCTEMN
COOBITHIA c
MIPUMCHCHHEM
dbopmyn u
rpaduyecKux
METOJIOB
(xoopauHaTHas
npsimasi,  JepeBo,
auarpamma
Ditnepa)

41. | Cinyuaiinble 2
BEJIMYMHBI "
pacnpeeneHust

42. | MaTeMaTH4ecKoe 2
OKHaHUE
CIIy4yalHOHN
BEJINYNHEI

5. YYEBHO-METOJUYECKOE n MATEPUAJIBHO-TEXHUYECKOE
OBECIHIEYEHUE PEAJ/IM3AIMUYYEBHOI'O ITPEIMETA

5.1. OcHoBHasi yueOHAas1 IUTEPATYPA (017 nedaz02a/01a 00yUaruuxcs)

Jlns nedazoeos:

1. Maremaruka. Anrebpa W Hayana wmaremaruyeckoro anamuza. 10-11 kmaccsl:
yae0.yisi001eo0pazoBar. opraHnu3aiuii: 6a3oBbeIi U yriryosneHHsiid yposau / [IL. A. Anmumos, O.
M. Konsarun, M. B. TkaueBa u ap.]. - 3-e u3a. — M.: [Ipoceemenue, 2019.

2. Marematuka. ['eomerpus. 10-11 kimaccel: y4eb6. mns oOmeoOpa3. opraHU3aIdi:
6a30BbIif 1 yriayonenusiit yposuu / [JI. C. Aranacsn, B. ®@. byrysos, C. b. Kagomues u ap] -21-
e uzn. — M.: [Ipoceemienue, 2019 (MI'Y-mikomne).

s obyuarowguxcs:

1. Maremaruka. AnreOpa u Hayama wmaremaruyeckoro anamusa. 10-11 xmaccsr:
yuae0.yisi001eo0pazoBar. opraHnu3aiuii: 6a3oBbii U yriryosneHHsiid yposau / [IL. A. Anumos, HO.
M. Komnsirun, M. B. TkaueBa u ap.]. - 3-e u3a. — M.: [Ipoceemienue, 2019.
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2. Marematuka. ['eomerpus. 10-11 kmaccel: yweO. ans oOuieoOpa3. opraHuzanuii:
6a3oBbIit 1 yrinyoseHnnbsiid ypoBau / [JI. C. AtanacsH, B. @. byry3os, C. b. Kagomies u ap] -21-
e uzn. — M.: [Ipocsemienue, 2019 (MI'Y-uikone).

5.2. lonoaHUTEIbHAS y4eOHas JJUTepaTypa (011 nedazoza/01a ooyuarouuxcs)
s nedazo2os:

1. Anrebpa u Hayama MaTeMaTHYECKOro aHanusa. JlunakTudeckue MaTtepuaibl K
yaeOnuky 0. M. Komsruna u np. 10 xiacc: yue6.mocobue miist 001eodpa3oBar. opraHu3aiui:
0a3oBbIl W yrimyoneHHbld ypoBau / [M.U. 1lla6ynun, M. B. TkaueBa, H.E. ®enopora, O.H.
Hobpoga]. - 6-¢ u3a. — M.: IIpoceemenne, 2018.

2. Anrebpa W HayaJla MaTeMaTH4eCKOTO aHainu3a. JluaakThyeckue MaTepualibl K
yaeOnuky 0. M. Komsruna u np. 11 kmacc: yue6.mocobue miist 001eodpa3oBar. opraHu3aiyi:
6a30BbIif 1 yriryonennsiii yposau / [M.W. abynun, M. B. Tkauesa, H.E. ®enoposa u np.]. - 3-
e u3., jopad. — M.: IIpocBemenue, 2018.

3. Teomerpus. Jlmmaktmueckue marepmanbl. 10 kmacc:  yueO.mocobue  Juist
o0mieo0pas3oBar. opranu3anuii: 6a3oBblii U yrinyonennsiit yposuu/ b.I'. 3uB. — 14-e uzn. — M.:
[Tpocsemenwue, 2018.

4. Teomerpus. [umaktuueckue wmarepuanbl. 11  kiacc: yueb.mocobue  ans
o0mieo0Opas3oBar. opranu3anuii: 6a3oBblii U yriryosnennsrid yposau/ b.I'. 3uB. — 14-e uzn. — M.:
IIpocsemienue, 2018.

5.Anrebpa u Hayala MaTeMaTHYECKOTo aHaim3a. Temarmueckue TtecThl. 10 Kiacc:
yueb.nmocobue ansa oOmieoOpa3oBar. opraHuzanuii: 0a3oBblii U yriyoneHusli ypoBHu / H.E.
®enoposa, M. B. Tkauena. - 3-e u3zg., nepepad. — M.: [IpocBemnienue, 2018.

6. Anrebpa u Hadajga MaTeMaTHYeCKOro aHanmusa. Tematumdeckue TecThl. 11 kiacc:
yueb.nocobue i o01eoOpa3zoBaT. opraHu3anuii: 0a3oBblii U yriayOseHHbI ypoBHu / M. B.
Tkauesa, H.E. ®enoposa. - 3-e uzn., nepepad. — M.: I[Ipocsemenue, 2018.

7. KonTponbHo-uzMepurenbHble MaTtepuansl. ['eomerpud. 10 kmacc. ®I'OC/ Coct. A.H.
Pypyxun. — M.: BAKO, 2018.

8. KontponbHo-usmepurenbHbie MaTepuaisl. 'eomerpus. 11 kmace. ®I'OC/ Coct. A.H.
Pypyxun. — M.: BAKO, 2018.

s obyuarowuxca:

1. AnreOpa W Haudajga MaTeMaTHYECKOTO aHanu3a. JlMJIakTUYeCKue MaTepuainbl K
yuebHuky 0. M. Konsaruna u ap. 10 knacce: yue6.mocodue juist o0ieodpa3oBar. opraHu3arHii:
6a3oBbIil U yrayonenusrii yposuu / [M.U. [llabynun, M. B. TkaueBa, H.E. ®enoposa, O.H.
Ho6poga]. - 6-e uza. — M.: [Ipocsemienue, 2018.

2. AnreOpa ¥ Havala MaTeMaTHYECKOTO aHaim3a. JlugakThyeckue MaTepHalibl K
yuebnuky 0. M. Konaruna u np. 11 kmacc: yue6.mocobue ains o6ueo0pazoBaT. OpraHu3aIuii:
0a30BbIN 1 yriryosieHHb ypoau / [M.U. 1llabyrun, M. B. TkaueBa, H.E. ®emopora u np.]. - 3-
e u3J., nopad. — M.: [Ipocsemenue, 2018.

3. Teomerpus. J[lumaktuueckme wmatepuanbl. 10 kmacc: yde0.mocoOue  ais
o0mieoOpa3oBar. opranu3anuii: 6a3oBslil 1 yriayonenHsiid yposuu/ b.I'. 3uB. — 14-e uzn. — M.:
IIpocsemenue, 2018.

4. Teomerpus. J[lumaktuuyeckue Marepuansl. 11 kiacc:  ydeO.mocoOue — amist
00meoOpazoBat. opranu3anuii: 6a30Beiii 1 yrimyoneHHsi ypoBau/ b.I'. 3uB. — 14-e u3a. — M.:
ITpocsemenue, 2018.

5.3. Y4yeOHO-MeTOAMYECKAS JIUTEpaTypa

1. AnreGpa u Havana maTemaTuueckoro aHanuza. COopHuk paboumx mporpamm 10-11
KJacchl: yde0.mocoOue i yuutene oOmieoOpa3oBaT. opraHu3anuii: 0a30BbI W yIIIyOJL.
yposau / cocT. T.A. Bypmucrposa — M.: IIpocsemenue, 2018.
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2. AnrebOpa u Hauaima MareMaTudeckoro anammsa. Mertogudeckue pekomeHaammu 10-11
Kyacc: yuaeb.mocobue mis obieodpasonar. opranuzanuii/ H.E. ®enoposa, M. B. Tkauesa]. - 3-¢
u31., nepepad. — M.: [Ipocsemenue, 2017.

3. 'eomeTpus. COopHuk pabouux nporpamm 10-11 kmaccel: yued.mocodue 1 yauTenen
obmieoOpas3oBar. opranmu3anuii: 6a30BbIii u yriay6mn. ypoBHu / coct. T.A. BypmuctpoBa — M.:
IIpocsemenue, 2018.

4. Iloypounslie pa3paborku no reomerpun.10 kmacc /Coct. B.A. SIpoBenko. — 2-e u3a. —
M.: BAKO, 2018.

5. Iloypounsie pa3pabotku no reomerpun.l11 xiacc /Coct. B.A. SIpoBenko. — 3-e u3n. —
M.: BAKO, 2018.

6. Uzyuenne reomerpum B 10-11 wmaccax: k. mns yuutens/ C.M. CaaksH, B.O.
byTy30B.- 4-¢ uzn., nopad. — M.: IIpocBemenue, 2014.

5.4. TlepeueHb peKOMEHAYeMbIX TEXHHYECKHX CPeICTB OOyYeHHs, B TOM YHCJIe
TPeHa:KepoB

1. UnTepakTUBHAs JOCKa/ SKPaH.

2. KoMmerotep/HOyTOYK.

3. MyabTUMEIHATIPOCKTOP.

5.5. IlepeyeHb peKkOMeHAYeMbIX 3JJIEKTPOHHBIX (HH(PPOBBIX)-00pa30BaATEIbHBIX
pecypcos

1. DnexktpoHHbIll oOpa3oBarenbHBI pecypc «Jlomamnue 3amanus. CpenHee oOriee
oOpaszoBanue. Anredpay.

2. Tpenaxep «O061aK0 3HAHUI.

3.0nexTpoHHbIH o0Opa3oBarenbHbli pecypc « [lomamnuue 3amanus. CpenHee oOuiee

oOpa3oBanue. ['eomerpus»

5.6. MaTtepnanbHO-TeXHHYECKHE CPEICTBA H 000Py10BaHus A/ 00y4eHust

1. KoMmiekT MHCTPYMEHTOB KJIACCHBIX

2. Habop mopneneii 1iig 1a00paTopHbIX paboT MO CTEPEOMETPUHI

3. Tabnuue! no anredpe: «Tpuronomerpusy, «OyHKIUN

4. Tabnuupel o reomeTpun: «MHOTrorpaHHUKNY, «Tena BpalieHus»

5. JInga obGecnieuenus oOy4deHMs C HUCHOJIb30BAHHMEM JIUCTAHIIMOHHBIX 0Opa30BaTENbHBIX
TEXHOJIOTHH HGO6XOI[I/IMBII

- KOMIBIOTEPHl MJIM HWHBIE TEXHUYECKHE YCTPONCTBA YYEHMKOB M IIelarora c
BBICOKOCKOPOCTHBIM BBIXOJJOM B MHTepHEeT, oOecreuuBaromye BO3MOKHOCTh pPaOOTHI ¢
MYJIbTUMEAMMHBIM ~ KOHTEHTOM: BOCHPOM3BEIEHHE  BHJICOM300paKEHUH, KaueCTBEHHBIN
CTEpPEO3BYK B HAYIIHUKAX, PEUEBOWBBO C MUKPO(GOHA U TIp.
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Ipuioxenne 1 k padoueii mporpamme

6. IPUJIOKEHUAOINEHOYHBIE MATEPUAJIBI

1. OueHouHbIe cpeACTBA /sl TEKYILIEro KOHTPOJIA YCIIeBAeMOCTH 00YUYaK0IIUXCS
Texkymuii KOHTPOJIb OCYIIECTBIISETCS B XOE:

- KOHTPOJIbHBIX padboT

Dono oueHouHbIX cpeocme 0151 NPOBEOeHUsL MEKYULe20 KOHMPONs

O EHOYHBIE MATEPHUAJIBI 10O MOAYJIIO

«AJare0pa U Ha4yaJla MATEMATHYECKOT0 AaHAJTHU32)

JdeMoHCTPaUMOHHAS BEPCUSA KOHTPOJIbHBIX padoT
JAunarHocruuyeckuii cpe3

BapuanTt 1
Ne 3aganue
B1 | B nernem narepe 184 pe6énka u 26 Bocnutareneil. B onnom aBrodyce MOXKHO NEpeBO3UTh He Oolee

40 maccaxupoB. Kakoe HauMeHbIIee KOJIMYECTBO TAKUX aBTOOYCOB MOHAI00UTCS, YTOOBI 32 OJIMH Pa3
NIEpEeBE3TH BCEX M3 Jlarepst B ropoxa?

B2

Ha pucyHke >XUpHBIMH TOUKaMU MOKa3aHO CYTOYHOE KOJIMYECTBO OCA/IKOB, BhINaAaBIIMX B Tomcke ¢ 8
1o 24 suBaps 2005 roxa. [To ropuzoHTany ykas3blBaloTCs YUCIa MECALA, 10 BEPTUKAIN — KOJIUYECTBO
OCAaJIKOB, BBINABIINX B COOTBETCTBYIOLIUI A€Hb, B MUJUINMETpax. JlJIs HarJIsAHOCTH )KUPHBIE TOUKU Ha

PUCYHKE COequHEHbI JuHuel. Onpenenure Mo pUCYHKY, Kakoe HauOoJbllee KOJIMYECTBO OCAJKOB
BbInazano B nepuof ¢ 13 no 20 suBaps. OTBeT naiiTe B MUJUIMMETpPAX.
45— —

4,04

35 .ﬁ
304 H I
25\ [V

i?f i | j IEIH'\Lfﬂ

-LD .\._.'_|I_

amn NN
05 \J I \/A\v/x”\
0.0 ! |
8 9101112131415161718192021222%24

Sab

o _ Q42 — —
HaiinuTe 3HaueHne BhIpakeHUs Sab —8a npu 4 = 3, b=38

B3

B4

g TpancnoptupoBku 45 TOHH rpy3a Ha 1300 KM MOXHO BOCIIOJIB30BAThCS YCIYIraMH OJTHOM U3 TpeX
¢upMm-iepeBo3unkoB. CTOMMOCTb NEPEBO3KM M TPY30MOJbEMHOCTH aBTOMOOMJIECH Ui KaXkJI0ro

nepeBo3urka ykazaHa B Ta0nwie. CKoONbko pyOneill mpuaercs 3ariaTUTh 3a CaMylo JICHIEBYIO
MepeBo3Ky?

CroumocTh nepeBO3KH OTHUM aBTOMOOMIIeM | I'py3onoabeMHOCTB aBTOMOOMIEH
IlepeBo3unk
(pyo0. Ha 100 km) (TOHH)
A 3200 3,5
b 4100 5
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B 9500 12

B5 | Haiigure miommaas mapaiieaorpaMmma, BEpPIIHHBI KOTOPOro uMeroT koopauHatel (1; 7), (8; 2), (8; 4),
(1;9).

B6 | B npsamMoyroibsHOM TpeyrojibHUKE OJIMH U3 KaTeToB paBeH 10, oCcTphId yros, npuiexauyid K HEMY,
paBeH 60°. HaitguTe miomnaab TpeyroibHUKA.

Bapuant 2

Ne 3aganue

B1 | Jlerom xunorpamm xiyOHukn crout 80 pydneit. Mama kxymmna 1 kr 200 r kimyOHuKH. CKONBKO
pyOueii cnaun ona mosyaut ¢ S00 pyo6ueii?

B2 | Ha pucyHke >XMPHBIMH TOYKaMH IIOKAa3aHO CYTOYHOE KOJMYECTBO OCAJKOB, BBIMAJABIINX B
Mypmancke ¢ 7 mo 22 HosOps 1995 roma. Ilo ropu3oHTanu yKa3bpIBalOTCS 4YHCIA MeECSIa, IO
BEPTHKAIM — KOJIMYECTBO OCAJKOB, BBINABIIUX B COOTBETCTBYIOIIMHA J€Hb, B MIILIUMeTpax. s
HarJIsiJHOCTU >KMPHBIE TOYKM HAa PUCYHKE COEAMHEHBbI JMHUEH. Omnpenenure mo pUCyHKY, CKOJIBKO
JTHEH U3 TaHHOTO MEePHO/Ia BBINAJAI0 MEHEe 3 MIJITTUMETPOB OCAIKOB.

5.0 : —
4,5
4.0 ﬂ I |F|I

I il
35+4— ——
30 Al (A I

! |
A
204 ERI EETE——
1-5\ | I I I|I 4 ||. ! .;‘
101 . .'lw’. ! l .I;
0.5 V \/\‘J
0.0
7 8 910111213141516171819202122
B3 2c—4

HaiinuTe 3HaueHune BbIpakxeHUs cd—2d npu ¢ = 0,5, d=35,

B4 | Jlnsa TpaHcniopTupoBKH 3 TOHH rpy3a Ha 250 KM MOXHO BOCIOJIB30BAaThCS YCIyTaMU OAHOM U3 TpeX
¢upmM-niepeBo3unKkoB. CTOMMOCTH MEPEBO3KH U TPY30IMOJIBEMHOCTh aBTOMOOWJIEH I KaXJI0To
nepeBo3uMKa yka3zaHa B Tabnuie. CKoJbKO pyOsiell mpuaercss 3amiaTHTh 33 CaMylo JEHIeBYIO
MepeBoO3Ky?

CToumMoCTh nepeBO3KHM OAHUM aBTOMOOMIIeM | ['py3010beMHOCTD ABTOMOOHIICH
IlepeBo3uuk
(pyo0. Ha 10 km) (TOHH)
A 110 2,2
) 140 2,8
B 160 3,2
B5

Haiigure miomane nmapamienorpaMMa, BEPIIMHBI KOTOpOro uMeroT koopauHatel (1;7), (5;3), (5;5),
(1;9).
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B6

B nipssMoyTroibHOM TpEeYroabHUKE OAUH M3 KaTeTOB paBeH 10, OCTpEIN Yo, JICKAIIUN HaIIPOTHB HETO
yr yr
paBen 60°. HaiiguTe muomaab TpeyrojabHUKA.

KOHTpOJILHaH paﬁoTa no teme: VMHoKecTBa PallHOHAJBHBIX U JeHCTBUTEIbHBIX YHCEI.
PannonaabHble YPAaBHCHHUA N HEPABCHCTBA

Bapuanrt 1 Bapuanr 2
Ne 1. Pemuth ypaBHeHue: Ne 1. Pemuth ypaBHEHue:
1) 7x3 — 42x = 0; 1) 3x* — 48x% = 0;
x*2+1 x*-1 2x+1 x-—1
x—2 x+1 7 4
Ne 2. Pemuthb cucreMy ypaBHEHHI: Ne 2. Pemuts cuctemy ypaBHEHUI:
[3x+4y=1 [ 5x+y=2
| 2x—y=8 |4 x—2y=10
Ne 3. Pemnte HepaBeHCTBO: Ne 3. Peumnts HepaBeHCTBO:
2x+1 3x-1 5 =3 2x-5 6
— - 1 - <-—1
2 02X "% 2)x2—3x—10>0'3)2_3x>0
2)x*—6x+9> ')6—x> 95 1 s
Ne 4. Haiitu cymmMy KOpHEW ypaBHEHHS: Ne 4. Haiitt CyMMy KOpHE#i ypaBHEHHS:
215" =14 x—2=0 55 —10x—3=0
Ne 5. ®naxon mammnyns crout 160 pyoneii. | Ne 5. Hlapukosast pyuxa crout 40 pyOuneii.
Kakoe HaunOonbuiee umciao (rakoHOB MOXHO | Kakoe HanOOJbIlee YHCIIO TAKUX PyUYEK
kymute  Ha 1000 pyOmeit BO  Bpems | moxmo Gymer kymuTh Ha 900 py6ieii mocie
pactpoiaxy, KOrja CKuaka cocTaBisier 25%? | joo oo nens Ha 10%?2

KonTtpouabHasi pabora no reme: ApupMeTH4ecKHii KOpeHb N—0ii CTeNeH .
HppauuoHajbHble ypaBHEHHS U HEPABEHCTBA

Bapmuanr I Bapmuanr I1

o . B 9 : g X LI ]
Nel. BEIYHCIHATE: ’\"{_ ”h'f_ Nel. BoIGHCIHTS: Ha" 0.5
No2. Boruncnuts: -2v/16 No2. BLIYHCIIHTE "-."{E a ~..|"'§
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3 3, g6
Ne3. BeUuciauTe: 0.2

No3. Berumcauts: —63/8

Ne4. Pewrnts ypaBHeHue: X =64

No4. PewruTs ypaBHeHHE: X =32

Neo5. BeIUMCIIUTE:

Ve 34227

Ne5. BeIuuciuThb:

No6. IIpeoOpazoBaTh BeIpaKEHHUE:

Yoz

No6. IIpeoOpazoBaTh BhIpaKEHHUE:

Ne 7. Peminth ypaBHEeHueE:

V8 —x=35.

Ne 7. Peminth ypaBHeHueE:

v59 —x=38.

KonTtpouabnas padora no reme: ®opMyJibl TPUTOHOMETPUH

BapuanT 1

Ne 1. Beryuciure:

a) 2COS% —4sin% +¢0s360°; 6 )cos780°;
. Ar
B) SIN—.
3
Ne 2. Boruncnure Sina , tga , ctg o , eciu

12 =
CoOSa=——, —<a<rx.
13 2

Ne 3. Ynpocture BblpaxeHue:

a) cos(a— p)—cos(a+p);
0) 1+ 200{% — a] cos(—a) .

Ne 4. Pemmute ypaBHenue: Sin4x = 0.

Ne 5. ¥Ympoctuts BelpakeHHEe U HAUTH €r0 3Ha4Ye

a) sin?a -1 - Ha_n
—cos?o+1’ p T a4

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

Bapuant 2

Ne 1. Beraucaure:

a)4cos%—25in%+sin7r; 6) sin750°;

1
B)COS——.
6
Ne 2. Boruucnure COS a , tga, ctga, ecnu
. 4 3
Sihna=—-—, T<a<—.
5 2

Ne 3. Ynpocture BblpaxeHue:

a) sin(a + B) +sin(a - B) ;

0) 1+ Zsin(—a)sin(s?ﬁ - aj :

Ne 4. Pemnre ypaBHeHue: 2C0SX =1.

Ne 5. ¥Ympoctuts BelpakeHrEe U HAUTHU €ro 3Hade

a)

1,npua = =
cos?a ,1p T3
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0) cos?a + tglactg?a + sin*a npu a = g

KonTpoasnasi padora no teme: Iloka3zareabHast QyHKIUA.

Bapuanr 1

Ne 1. Pemiuth ypaBHeHuUe:

1H213x =16, 2)5¥12=—\0
) ) 125
1 x—15 1
- =— 4) 68t = 21
Q) g men-ne
5) 93—5X =45- 23—5x_
Ne 2. PemiuTh HEPABEHCTBO:
1) 3* < 27, 2) 5% > 0,04,

X

1
3 (—) <6 M7
IN\3g )

c 1y sxt2
=) 1—x < 81.
) (3) '
Ne 3. PeruuTh cuCTEMYy YPABHCHHA:
{x —y=4

5%+ = 25

Bapuanr 2

Ne 1. Pemiuth ypaBHeHuUe:

1
138 % =27, 2)6"10=_,
) ) 36
1 4x-10 1
3 _) =—, 2+x ,
) (4 16 4)7 343

5) 71—2x =35- 21—2x_
Ne 2. PeluuTh HEpaBeHCTBO:

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

(5 <

5) (3) = < 16.

2

4)9% > 5%,

Ne 3. PeluuTh cucTemMy ypaBHeHMIA:
x+y=-2
65V =36

KonTpoJubHnas padora no teme: Jlorapupmudeckas pyHkuus

Bapmuanr 1
Ne 1. BeryuciuTs:

1) log31,8 +logs5; 2)log;351
logs(13%°) )
4loge13 ’

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

D loge(—=3 —x) =3;

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

Bapuanr 2
Ne 1. BeryuciauTs:

1) log,6,4 + log,5; 2)log,512
log, (7'%) .
6log,7 ’

—log,2; 3)logslogs;27; 4)
5) log 7711%; 6) 52l08s*,
Ne 2. Pemnts ypaBHeHueE:

Dlogs(-1—=x) =3;

2) log;(x +9) =log,(2x — 11);
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3) log:1(12 — 4x) = —3; 3) log:(4 — x) = —2;
4 6

4) log5(7 — 4x) = logz(6 — 5x) + 1. 4) logs(5 + 7x) =logs(2 + x) + 1.
Ne 3. Peminth HEpaBEHCTBO: No 3. Peminth HEpaBEHCTBO:

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

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

KonTpoabHasi padoTa 1o Teme: TpUroHoMeTpuyecKue PyHKINU
Bapuanr 1
1. Kakoii 6ykBoii 0003HayaeTcs 0061acTh 3HaUeHUN HYHKIUU?

a) E b) R c) f d) Z
2. Kakas ¢pynkuus siBisercsa oopaTHON GYHKIIUU CUHYC?
a) KOTaHIeHC O) KOTaHI'€HC B) KOCHHYC ') KOCEKaHC

3. BanummTe B OpsiAKe Bo3pacTanus 3Hadenus sin(—20°), sin 90°, sin 20° B oTBeTE 3aMUIINATE
HOMEp BEPHOTO psijia

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

sin(—20°), sin 20°, sin 90°.

4. YcTaHOBUTE COOTBETCTBUE MEXKIY I'padukamu U ux Gopmynamu. OTBET 3alUIINTE B TAOJIUILY.

a) y=sin(x + g) 0) y=sinx B) y=sin(x — g) r)y=cosx n)Yy=tgx
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5. K 0OCHOBHBIM CBOIcTBaM (PYHKLIMU HE OTHOCATCH ...

a. HyJH b. 4eTHOCTh, HEUETHOCTh  C. IOMCK TPAJyCOB d. obnacTh 3HaUEHUI
6. Kakoii siBnsiercs ¢pyHkuus y = tg x?

a) TPUTOHOMETPUYECKONH 0) KBaJIpaTUYHOW  B) JIOTApU(PMHUYECKOW  T) CTEHIEHHOM
7. Beipa3uth B paguanax yrod o = 240°

a) 4n/5 0) 2n/3 B) 41/3 r) 31/2

8. Ha kakoM 13 puCyHKOB H300paxkeH rpaduk GyHKIMH y=CtgX Ha MPOMEKYTKE [-T; 7]

a) Ha PUCYHKE a 0) Ha pucyHKe ©6  B) Ha pUCYHKE C  T') Ha PUCYHKE T

a) y 6)

._,\ 0

B) v, r)

T1
/.:I —n/ﬁofn
2 2

9. Haiiiute 3HaYeHNE BRIPAKEHUS:

B

o =

(S
|
ofR

\
|

-

(SE]
wY

(Sin % + cosg) tgn

a)l 6)0B)-11)0,5

10. Yro sBnsercs rpadpukomM GyHKIUH y = sin X?

a) KOCHHYCOHU/1a 0). cunycounia B) TaHT€HCOUIA T') OKPY>KHOCTh
Bapwanr 2

1. BeIpa3uts B paguanax yroa o = 20°

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

2. Kakoii 6ykBoii 0603HayaeTcs 00JacTh 3HaUeHUN QyHKIUU?
a) E 06) R B) f r) D
3. Kakas ¢pyHKIus sBiseTcss 0OOpaTHON (PYHKIIUU KOCUHYC?

a) KOTaHTeHC 0) KOTaHTEeHC B) CUHYC I') KOCEKaHC
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s Vs s
4. 3anuiure B NOPSAAKE BO3PACTAHUS 3HAYEHMSI COS 3 cos(— E) ; COS~ B OTBETE 3aNUIIUTE

HOMEp BEPHOTI'O psija
T TC T T T T T T T
a) cos; cos(— g); cos— 0) cos(— g); cos<; cos - B)COSE; cos; cos(— g)

5. YcTaHOBHTE COOTBETCTBUE MEX Ty Ipadukamu U ux Gopmyinamu. OTBET 3aMUIIATE B TAOIHUILY.
a) Y=sin(x + g) 0)y = sin(x — g) B) Y=cos x r) Y=tgx 1) Y=sinx

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

N TR e N

/ )
7T TS

6. Kakoe cooTHOIIEHHE HAa3bIBAaIOT OCHOBHBIM TPUTOHOMCTPHYCCKUM TO)KI[GCTBOM?

. tg? ;
a) sina + cos?a =1 0) Cfg—;; =1 B) sina — cos?a =1 r) ctgla +

sina =1
7. Kakoli siBnsieTcst pyHKIMS y = ctg x?
a) TPUTOHOMETPUYECKOMN 0) KBaJIpaTUYHOW B) JOTapUPMHUUECKOH T) CTEIIEHHOMN

8. Kaxas pyHkius nsobpaxena Ha pucyHke?

zf_%vg- JO %\’/125 2% x
-lv-

a) y=cosx 0)y=sinx B) y=tgx r) y =ctg X

9. Haiinure 3nauenue Boipaxkenusi: cos 0 — cos 3 + cos 3, 51
a) 1 0)0 B) -1 r) 2

10. Yro sBnsercs rpadukomM QyHKIUHN y = cOS X?
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a) KOCUHycOoua 0) cunycouaa

B) TaHT€HCOM 1A

I') OKPYKHOCTb

KonTpoasnas padora no teme: IlpousBoanas. [lpumeHenne npou3BoHOIM.

Bapuanrt 1
Ne 1. Haiitu mpou3Boany0 GpyHKIIHH:

1) 4x> — 10x% + 6x + 2; 2) 3sinx;
3) 2;_+31 4) 5% 5)log,x 6)2* —log,x
7) Inx + S5lgx

8) 4cosx - 9* 9) gsin (9x - g)
10) 7 cos(5x + 2)

Ne2. Pemure Hepasenctso f (X)>0, eciu
f(x)=2x>+6x°

Ne 3. Hanumure ypaBHEHHE KacaTeabHOMU,
MpOBEJCHHOU K rpaduky GyHKIIUU
f(x)=x*+2x-1 B TouKe xo=1.

Ne 4. Haiitu Touku skcTpemyma QyHKIUH U ee
3HAYEHUS B ITHX TOUYKAX:

1) f(x) =3x% —5x — 1;

2) f(x) = x3(x —5);

_le
3)f() =32 —x

Bapuanr 2

Ne 1. Haiitu mpou3BoaHy0 (PyHKITHH:

2x-3
x+1

1) 3x> —20x2+8x +1 2) 5cosx 3)

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

. 1. T
8) S5sinx -4* 9) Zsin (6x - Z)
10) 6 cos(2x + 3)

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

Ne 3. Hanumnre ypaBHEHHE KacaTeJIbHOM,
MPOBECHHON K rpaduky GyHKIUU
f(x)=x°+2x-1 B TouKe xo=1.

Ne 4. Haiftu Touku s3kcTpemyma (QyHKLUU U €€
3HAYEHUS B 3TUX TOYKAX:

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

3)f(x) =2x* —4x3+2

KonTtpouabHnas padora no teme: Ilepsoodpa3zHasi u MHTerpaJ
Bapuanr 1.

1. Ha pucynke uzo0paxén rpaduk Gpyakmuu Y = F (x), OJTHOY W3 MEPBOOOPA3HBIX HEKOTOPOU

byHKIIUN f (x), onpee€HHON Ha MHTEpBAJIe (_2; 6)- [Tonb3ysick pUCYHKOM, ONIPEAEIIUTE

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

v

' f\n/,

-2 0 IUU\/ﬁ 3

y=Fx)




2. Ha pucynke n300pakén rpaguk HEKOTOpO# GpyHKIwmn Y = f(x) (nBa sryua ¢ oOmiei
HavaJgbHOU Toukoi). [Tonb3ysch pUCYHKOM, BBIUMCIIUTE F (6) —F (2)7 rae F (x) — OJlHa U3

epBOOOPa3HBIX (PYHKITUU f (x)

YA

T
1 I \
! >
X

o | 56

3. Ha pucynke u300paxén rpaguk HeKOTopoi GyHKuun Y — f (x) OyHKIUsA

7
F(x) = x> +30x> +305x — =
() 5 — omHa u3 IepBOOOPa3HBIX (HYHKITUU f (x) Haiinnre miomans

3aKpalieHHON (UTYpBHI.

Bapuanr 2
1. Ha pucynke u3o0paxén rpapuk GpyHkima Y — F (x) OJIHO U3 MepBOOOPA3HBIX HEKOTOPOI
byHKIIUN f (x), onpeen€HHON Ha MHTEepBaJIe (_3; 6)- [Tonb3ysick pUCYHKOM, ONIPEAEIIUTE

KOJIMYECTBO PEIIECHUIN ypaBHEHUS f(x) =0y, OTpe3Ke [—2;5].
Y

yv=F(x)

J W A
-3 Ovl\f\j [

2. Ha pucynke u300paxén rpadpuk HekoTopoii Gpynkuun Y — f (x) (1Ba sryya ¢ oOriei

=Y

HayalbHOM TOuKOi). [Tonb3ysich pUCYHKOM, BEIYUCIIUTE F (5) —F (3)7 rne I (x) — OJlHA U3

nepBoobpasHex Gyrkmm J (x).

VA

T\

=Y

77



3. Ha pucynke n300paxén rpadhuk HeKoTopol pyHkimn Y — f (x) OyHKIUS

3
F(x) =2x" —54x* + 488x — =
4 __ onna u3 nepBoo6pasHBIX (yHKIHK f (x) Haiinure
TUTONIA/Ib 3aKPAICHHON (QUTYPHI.

¥

1
o 1 8 103 ok

KonTpoabHas padora no teme: CucremMbl ypaBHeHHUIl, HATypaJibHbIE U 1eJIble YU CJIA.
Bapwuanr 1.

1. B oomennom nyHkre 1 rpuBHa cTouT 3 pyoist 90 koneek. OTpIxaroimuye 0OMEHsIM pyoau Ha
TPUBHBI U KyITWIH apOy3 BECOM 7 KT IO LieHe 2 TpuBHBI 32 1 kr. Bo ckonbko pyOuieii o0omnuiach
UM 3Ta okynka? OTBET OKPYTIUTE 0 LET0T0 YHUCa.
2. Terpans crout 40 py6eii. Kakoe Hanbosblee 4ucio Takux TeTpajeii MOKHO OyIeT KyIlHuTh
Ha 750 pyOueit mocie nonmxenus nensl Ha 10%?
3. Haiimure natu3HayHOe 4MCIIO, KpaTHOE 15, mpoussenenue uudp koroporo pasuo 60. B
OTBETE YKaXXHUTE KaKOe-HUOY/b OJTHO TaKOE YHCJIO.
4. Haiinute Tpéx3HauHoe 4ncio, kpaTtHoe 70, Bce nudpbl KOTOPOro pa3iuyHbl, a CyMMa
KBaJpaToB LUGp JeIuTCs Ha 2, HO He AenuTcs Ha 4. B oTBeTe ykaxuTe Kakoe-HUOYIb OHO
TaKo€ YMCJIO.
5. Pemnre cucreMy ypaBHeHuil. B orBer 3anummure x + ).

3x—y=—1,
—x+2y="7.

Bapuanr 2

1. B o6menHom nyHkTe 1 rpuBHa crout 4 py6usisa 10 koneek. OTapIxaroie oOMeHs M pyonu Ha
I'PUBHBI U KYIWIN 7 KT anesIbcuHOB 1o 1ieHe 11 rpuseH 3a 1 kr. Bo ckosbko py6ieit obomuiack
UM 3Ta NoKymnka? OTBET OKPYIJINTE 10 LIEJIOT0 YNCIa.

2. HlapukoBas pyuka crout 40 pyOneit. Kakoe Hanbosblee 4ucio TakUX pydek MOXKHO OynieT
KynuTh Ha 900 pyOneit mocie noseieHus HeHs! Ha 10%?

3. Haiigure ueThIpéX3HaYHOE YHCIIO, KpaTHOE 22, IpOu3BeieHue udp kKoToporo pasHo 40. B
OTBETE YKaXKUTE KaKOe-HUOY/b OJTHO TAaKOE YHCIIO.

4. Haitnute Tpéx3HauHoe uncio, kpatHoe 40, Bce u(pbl KOTOPOTO Pa3IudHbl, a CyMMa
KBaJpaToB LU(p AenuTcs Ha 4, HO He AenuTcs Ha 16. B oTBeTe yKakute Kakoe-HUOYlb OJTHO
TaK0€ YUCJIO.

5. Pemnre cucreMy ypaBHeHuil. B orBer 3anummure x + ).

3x+2y=28,
dx—y="1.

78



OHEHOYHBIE MATEPHUAJIBI 11O MOAYJIKO
«I'eomeTpus»

JdemMoHCTPaUMOHHAS BEePCUSA KOHTPOJIbHBIX padoT
KonTpoasHnas padora no teme: IlapanjieslbHOCTh NPSAMBIX U IJIOCKOCTEN

Bapmuanr 1

Touku M, P, K — cepeaunsnt pedep DA, DB, DC Terpasnpa
DABC. Hazoure npsmMyto, napamienbHyro miockoctu FBC.

1) MP 2) PK 3) MK 4) MK u PK
Dl C1
|
ABCDA;B;C1D; — npsimoyronbHbIil mapamnenenumnen. Kakas A ; By m
13 MPSIMBIX HapajienbHa mockoctu AjB1Cq? . : P
ﬁT)‘/ i
a4 — ——
il 2™
1) a 2)b 3p 4) m b 3
D
B Terpasnpe DABC BK = KC, DP = PC. Ilnockoctu kakoi
rpaHu napasuienabHa npsmas PK? p
1) DAB 2) DBC 3) DAC 4) ABC
A C
K
B

Bri6epute BepHbIe BbICKa3bIBaHUS:

1) I[BC MpsAMBIC B IPOCTPAHCTBC HA3LIBAOTCA IMapaJlJICJIbHBIMU, €CJIM OHU HE
MEPECCKAIOTCA.

2) Ecnu onna us ABYX IapaJlJICIIbHBIX MIPAMBIX ITapaJlJICJIbHA INIOCKOCTHU, TO ApYyras mmpaMas
1100 Tak ke ei mapaJiiCjibHa, 100 JICKUT B 3TOM IIJIOCKOCTH.

3) CyH_ICCTByeT TaKasd npsAMas, KoTopad JICKUT B IIJIOCKOCTHU U TapaJlJICIIbHA HpHMOﬁ,
nepeceKanmeﬁ JaHHYIO IIJIOCKOCTh.

4) CkpeumBaroniiecs npsiMble He UMEIOT OOIINX TOYEK.
OtBeT:

Touku A, B, C u D — cepenunbl peGep mpssMOyTroabsHOTO
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10

napajuienenunena. Hazosute napanienbHble IpsMBbIe.
Dalln 2)allb

3)bl|c 4) al|c

Touku A u D — cepenunnl pebep napayuienenumnesaa.
BriGepuTe BepHbIe BbICKa3bIBAHUS:

1) IIpsimbie CD u MN ckpemuBatoiuecs.

2) IIpsimbie AB 1 MN nexxat B 0THOM TIJIOCKOCTH.
3) Ipsimbie CD u MN nepecekatotcsi.

4) Ipsmbie AB u CD ckpenuBatoniuecs.

OtBeT:

OmnpenenuTe B3aMMHOE PACIIOIOKEHHE TPSMBIX.
1) a u b — mepecexkaroruecs mpsMbIe
2) a u b — napannenbHbIe psMBIC

3) a u b — ckpemmBaroNUeCs MPSIMbIC

OrmpeienuTe B3aMMHOE PACIIONIOKEHHE TIPSIMBIX.
1) a u b — mepecekaroruecs: mpsMbIe
2) a u b — nmapasnenbHbIe MPSIMbIC

3) a u b — ckpenMBarONUECs MPSIMbIE

3

>

'
]
1
1
1
1
1
-
|
1
L
,

Tpeyronsauku ABK u ABF pacnionoxens Tak, uro npsmbie AB u FK ckpenuBatorcs.

Kak pacrionoxxenst npsimeie AK u BF?

1) oHM mapanenbHbI 2) CKpeIuBarOTCs

3) mepecekarTcs

B terpasape DABC AB =BC = AC =20; DA = DB = DC = 40. Uepe3 cepenuny pedpa
AC mockocts, napamuiensHas AD u BC. Haiinure nepumMeTp cedeHusl.

OtBeT:
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Bapuant 2

Touku M, P, K — cepeaunst pedbep DA, DB, DC Terpasnpa
DABC. HazoBute npsimyto, apauieIbHyI TUIOCKOCTH
FAB.

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

ABCDA;B;C1D; — npsiMOyTonbHBIH Mapasienenumnes.
Kaxkas u3 npsimbIx napaiienbHa riockoctu AjAD?

1a 2)b 3)p 4) m

B rerpasape DABC AM = MD, AN = NB. Ilnockoctu

KaKo# rpanu mapayuiensHa npsmas MN?

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

BLI6epI/ITe BE€PHDbI€ BbICKA3bIBAHUA:

1) [NapannenpHble MpsiMble HE UMEIOT OOIIUX TOYEK.

D
F
M
P
A C
B
D, Xb G
| \ B
Ay ia%‘\l m
B %
'lV
D)—— & fl——)C
///_4/_Y
7
AA B
D
M
(@
A
N
B

2) Ecnu npsimast napajijiesbHa JAaHHOW IITIOCKOCTH, TO OHA MapajuliesibHa JTF000H TPsIMOH,

JIeJKaIe B DTOU MIIOCKOCTH.

3) Ecnm npsimast mapasnienbHa JIMHUA TTEPECeYSHUS ABYX TIIOCKOCTEH U HE TPUHAIICKUT

HU OJHOW W3 HMX, TO OHA NapaJljiebHa KaXK0W U3 3THX IIJIOCKOCTEM.

4) CymecTByeT napajjieienunes], y KOTOpoTro BCe YTkl TpaHel OCTpEHIE.

OTtBeT:

Touku A, B, C u D — cepeaunnl pebep mpsiMOyTOJIBHOTO
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napajuienenunena. HazoBute napansenbHble MpsSMBbIe. 5

Dalln 2)al|b

3)bllc 4) al|c

~
3

\\
\ @
Bl T
N
N

a

6 Touku A u D — cepenunsl pebep napauienenumnesa.
BriOeprTe BepHbIe BHICKa3bIBAHUS:

1) ITpssmbie CD u MN nepecekatorcsi.

2) [Ipssmbie AB u MN ckperuBatoiecs
3) [Ipsimbie AB u CD napaienbHsbie.

4) Ilpsmbie AB u MN nepecekatorcs

OTtBeT:

7 Omnpenenurte B3aMMHOE PACTIOJIOKEHHUE MPSMBIX.

1) a u b — mepecekaroruecs: mpsMbIe
2) a u b — nmapasnenbHbIe MPSIMbIC

3) a u b — ckpermmBarommecs npsmoie

PSMBIX.
1) a u b — mepecekaromuecs npsiMbie
2) a u b — mapannenbHbIe psIMBIC

3) a u b — ckpenMBarONUECs MPSIMbIE

9 JlBa paBHOOeapenHbix Tpeyroibanka ABC u ABD ¢ o6mmm ocHoBanneM AB
pacroJIokKeHbI TakK, uTo Touka C He 1exkuT B miockoct ABD. Onpenenure B3aumMHoe
PacIoJIOKEHUE IPSIMBIX, COJIEpKAIIUX MEUAHBI TPEYTOJIbHUKOB, MPOBEACHHBIX K
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crtoponam BC u BD.
1) oHM MapayIeTbHBI 2) CKpenIMBarTCs 3) mepecekarTcs

10 B Terpasape DABC AB =BC = AC =10; DA = DB = DC = 20. Yepes cepenuny pedpa
BC mnockocts, mapamtensias AC u BD. Haiinure nepumerp ceueHus.

OtBeT:

KonTpoJsbHas pabora no teme: IlepneHaAuKyJIsIpHOCTD NPSIMBIX U IJIOCKOCTEH
IlepneHAMKYJIAPHOCTH NPSAMBIX H IIOCKOCTE»

1 BapuanT

1. I[Be MIpsAMBIC B IIPOCTPAHCTBC HA3BIBAKOTCA IICPIICHAUKYIIAPHBIMU, €CIIN OHU IICPECCKAIOTCA

noJt yIJI0M
a) OCTpBIM 0) NpsIMbIM B) TYIIBIM I') pa3BEPHYTHIM
2. Ecnu m10cKOCTh MEepHeHIUKYIsIpHa OJTHOM U3 ABYX MPSIMBIX, TO OHA

NEePIEeHIUKYIIpHA U JPYTon
a) NepHeHIUKYISIPHBIX 0) mapayIeaIbHbIX B) IIEpECEKAIOMIMNXCS

3. JIroOol 0TpEe30K, COSAMHSIONINNA JAHHYIO TOUKY C TOYKOU IJIOCKOCTH, HE SBIISIOLTUNCS
NEPNCHAUKYIIAPOM K IIJTOCKOCTHU, HA3BIBACTCA

a) HaKJIOHHOMN 0) nepreHuKyJIIpoM B) IPOEKIUEN

4. JlnvHa nepreHuKyspa, OnylueHHOrO U3 JaHHOW TOYKH Ha TIOCKOCTb, HAa3bIBAETCS
OT TOYKH 1O INTIOCKOCTH

a) HaKJIOHHOM 0) paccTosiHUEM B) NEPIECHIUKYIIIPOM

5. KOHCI_[ HaKHOHHOﬁ, JIeXKAIIUH B INIOCKOCTH , HA3bIBACTCA

a) OCHOBAaHHEM IICPIICHAUKYIISApA 6) OCHOBaHHEM HAKJIOHHOH B) Ha4ajJoM HaKJIOHHOMH

6. Ecim mipsiMast Ha MI0CKOCTH NepIeHINKYIIIpHA HAKIIOHHOH, TO OHA

MIPOEKIINN HAKIIOHHOMN
a) mapayeabHa 0) epneHIuKyIsIpHA B) CKpPEIIMBAOIIASACS

7. Ecin ABC MPAMBIC IICPIICHAUKYIIAPHBI K IINIOCKOCTHU, TO OHU

a) napajuieIbHbI 0) CKpeInBaroTCs B) NIEPIIECHAUKYIISIPHBI

8. Eciu npsamad nepreHAuKyJsIpHa IByM IICPCCCKAOIMUMCA IIPAMBIM, JICKAIIUM B ITIJIOCKOCTH,
TO OHa JIaHHOM IINIOCKOCTHU

a) mapaenabHa 0) nepneHIuKyIsapHa B) CKpEILMBAIONIIAsCA
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9. OTpe3ok, CoeAMHSIOMNN OCHOBAHUS MTEPIICHANKYIISIPA U HAKIIOHHOM, IPOBECHHBIX U3 OTHOMN
M TOH K€ TOYKHU Ha3BIBACTCS -

a) HaKJIOHHOH 0) AMMHOM HAKIOHHOM B) IIPOCKIIMEN HAKIOHHOU

10. Ecnu nipsimasi, nepecexaromias miocKoCTb, MNEPIEeHIUKYIIIpHa JI000H MpsMoii, KoTopas
JICKUT B JAHHOM TUIOCKOCTU U IIPOXOUT Yepe3 TOUKY MepecedeH s TaHHOM MPpsSMOii 1

IJIOCKOCTH, TO OHA Ha3bIBAETCS ATOMU MIOCKOCTH
a) nmapajyieaIbHON 0) neprHeHIuKyJIIpHOM B) CKpEILHMBAIOIIECHCA
Bapuant 2
1. [Tpsimasi, mepecekaroiast IOCKOCTh, HA3bIBACTCSA 9TOM IJIOCKOCTH, €CIIM OHA

NEepIEeHUKYIIIpHA JI000 MPsAMOIL , KOTOpas JIEKUT B TaHHOW IJIOCKOCTH U ITPOXOJUT Yepe3
TOUYKY IIEPECEUCHUs] JaHHOW MTPSIMOM U TUNIOCKOCTH

a) napajuieJIbHON 0) nepreHuKyIIpHON B) CKPEILHUBAIOLIEHCS

2. Eciiu 1Be mepecekaronuecs mpsmMele COOTBETCTBEHHO JIBYM

MEPIECHANKYJISIPHBIM IPSMBIM, TO OHU TOXKE NEPIECHIUKYIISIPHBI
a) NepIeHAUKYISPHbI 0) mapajienbHbI B) CKpEILHMBAIOIINECS

3. OTpe30K, COeTUHSIOMNI TaHHYIO TOYKY C TOYKON TNIOCKOCTH U JICXKAINHA Ha TPSMOH,
NEPIEHAUKYJIIPHON IIIIOCKOCTH, HAa3bIBACTCS

a) HaKJIOHHOMN 0) nepreHuKyJIIpoM B) IPOEKIUEN

4, I[Be MpSAMBIC B IIPOCTPAHCTBC HA3LIBAOTCA IIEPIICHANUKYIIAPHBIMU, €CJIN OHU IICPECCKAOTCA
noa yriom

a) OCTpbIM 0) npsIMbIM B) TyIBIM I') pa3BEPHYTHIM

5. KOHCI_[ MNEPNCHAUKYIIAPA, JIeKaIMH B INIOCKOCTH , HA3bIBACTCA

a) OCHOBaHUEM TNEPICHANKYIJIIpa  0) OCHOBAaHMEM HAKJIOHHOW  B) HA4aJIOM HAKJIOHHOM

6. Ecim mipsimast, mpoBei€HHAsT Ha IUIOCKOCTH Yepe3 OCHOBaHKE HAKJIOHHOH, MEPIICHNKYIISIpHA
€€ MPOeKINU, TO OHA Y HAaKJIOHHOU

a) napajuieiabHa 0) neprneHuKyIIsapHa B) CKpPEILMBAIOILIASCS

7. Eciiu mIockocTh OpOoXOAUT YCPE3 NMPAMYIO, HICPICHAUKYIIIPHYIO APYT! ol IIJIOCKOCTH, TO OTHU
IIJIOCKOCTH

a) napajuieIbHbI 0) CKpeIunBaroTCs B) NIEPIIEHAUKYIISIPHBI

8. Ecnm nipsiMast neprieHIMKyJIsIpHa TUIOCKOCTH, TO OHA JIBYM

MEPCCCKAOIMMNMCS MMPAMBIM, JICKAIIUM B INIOCKOCTH.

a) mapasienbHa 0) nepreHIuKyIsapHa B) CKpEILMBAIOIIAsCA
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9. Ecniu ontHa U3 ABYX MapajuieNbHBIX MPSMBIX HEPIIEHIUKYISpHA IJIOCKOCTH, TO U Apyras

npsMast K 3TOM INIOCKOCTH.
a) NPUHAJICKUT 0) napajuiesnbHa B) NICPIICHIUKYJISIpPHA
10. /IBe nepecekaromiyecs MIOCKOCTH HAa3bIBAIOTCS , €CIIH TPEThS

IJIOCKOCTh, MEPIEHAUKYIISIpHAs MPSIMON NepecedeH sl 3TUX IIOCKOCTEH, MepeceKaeT ux Mo
NEePIEeHIUKYISIPHBIM MPSIMBbIM

a) NeprneHauKyIIPHbBIMU 0) mapayyieIbHBIMU B) CKpCIIMBAIOIIUMUCS

KonTpoabsHas padora no reMme: MHOrorpaHHUKH
BapuanTt 1

Yactp 1

1. 33MKHYT3H MOBEPXHOCTb, COCTABJICHHAS U3 MHOTOYTI'0JIbHUKOB H OIrPaHMYIMBAIOIAsA
HEKOTOPYIO YaCTh MPOCTPAHCTBA, HA3LIBACTCA:

1) YeThIpexyroibHHUK 2) MHOroyroipHUK
3) MHororpaHHuk 4) lllecTnyronbHUK
2. BepuimHbI MHOTOTPAHHUKA 0003HAYAKOTCS:
1)a,B,c ... 2)A,B,C, [T ...

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

3. O6bem Kkyba ¢ peOpoM a paBeH

1)6a 2)ad

3)a? 4)6a®

4. Eciu 0okoBbIe pedpa NpU3Mbl NepHeHIMKYJISIPHbI 0CHOBAHHIO, TO MPU3Ma SIBJIAETCH:
1) Haxnounnoi 2) [IpaBuiibHOM

3) Mpsamoit 4) Beyxion
5. Eciid B OCHOBAaHHMHM MPHU3MBbI JIESKUT MAPaJjieorpaMm, TO OHA SIBJISIETCH:
1) npaBUIIbHOM TPU3MOI 2) mapajuienenuIeaoMm

3) npaBUIBHBIM MHOTOYIOJBHUKOM  4) mUpaMuaon

6. OTpe3ku, coeiMHSIIOIIME BEPIIMHY 0JJHOT0 OCHOBAHHS NMPU3MBbI ¢ BEPLINHOI IPyroro
OCHOBaHMSs1, HA3LIBAKOTCH:

1) I'pansimu 2) CropoHamu

3) OokoBbIMH peOpamu 4) nuaroHansMu

7. O0beM NpsIMOYI0/1bHOI0 NapaJlieJenuiesa paBeH:

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

3) 2(ab+ac+bc) 4) HeT MPaBUIBLHOTO OTBETA

8.Y kyba Bce rpanm:

1) Ilpsmoyronbuuku  2) Kangpatsl

3) Tpaneruu 4) PomOBbI

9.K npaBH/IbHBIM MHOTOTPAHHUKAM OTHOCSITCS:

1) Terpasnp 2) ky0 u goaeka’zip

3) OKTa’ap M MKOCAIP 4) Bce OTBETHI BEPHHI.

10.Y1o npeacrapJisier co00ii 00KOBasi MOBEPXHOCTH NPAMOI NMPU3MBI?
1) [Mapamienorpamm 2) Kpyr

3) IIpsMoyroiabHUK 4) TpeyroinbHHUK

11.0npeaesienne NpsiMoil NPU3MBI.

1) Ecin 60koBBIE pebpa mapajuieTbHbl OCHOBAHHUIO.

2) Ecnu GokoBble peOpa  MeprneHAuKYIIpHbl OCHOBAHUIO
3) Ecniu 6okoBbIe peOpa paBHBI.
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4) Ecnu 60koBbIe pebpa napasienbHbl.
12. Ilnomaab MOJHOM MOBEPXHOCTH Ky0a paBHa:

1) 6a3 2) 6a?

3) a3

4) q?
Yactb 2

1. OcHoBaHMEM MPSIMON TPEYroJbHOW MPU3Mbl CIYXHUT MPSIMOYTOJIbHBIA TPEYTOJbHUK C
kareramu 4 u 6, 60koBoe pedpo paBHO 5. Haiinure 00beM MPU3MEL.
_:—'_'_'_'_'_

—_

T

2. B ocHOBaHMM MNPSAMOI MPU3MBI JIGKHUT MPSMOYTOJIbHBIA TPEYTOJbHHUK, OJUH M3 KaTETOB
KOTOpOTO paBeH 4, a runoTenysa paBHa 4+ 2. Haiiaure 00bEM npu3Mbl, eciiu €€ BbICOTa paBHa 3.

3. Haiigure momanbs MOBEPXHOCTH MHOTOTPaHHHMKA, M300pPaKEHHOTO HAa PHUCYHKE (Bce
JIBYTPaHHBIE YTJIbI MIPSIMBIE).

A

E

4. Haiinute 00beM MHOTOTpaHHWKA, W300pPaKEHHOTO Ha PHUCYHKE (BCE JABYTPAaHHBIE YTIIbI
MHOTOTPAHHUKA MPSIMBIE).

5. Haiinute o0beM MHOrorpaHHUKa, M300paXEHHOTO Ha PHUCYHKE (BCE JBYTpPaHHBIEC YIJIbI
psIMbIE).

Bapuant 2

YacTtb 1
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1. OnpenesieHne NpU3Mbl

1) MHOTrOrpaHHMK, COCTaBJIEHHBIN U3 IBYX 1-YTOJIBHUKOB U 71 TApaJlIeIOrpaMMOB.
2) MHororpaHHuK, COCTaBJIEHHbIN U3 #-YTOJBHUKOB U 7 NapaJljIeIorpaMMOB.
3) MHOrorpaHHHK, COCTaBICHHbII U3 ABYX PAaBHBIX #-yTOJIBHUKOB U 71 MAPaJLICIOrPaMMOB.
4) Hert npaBuibHOIO OTBETA
2. K MHOrOrpaHHMKAaM OTHOCSTCS:

1) Tlapannenenwuresn 2) [Ipuzma 3) Ky6 4) Bce OTBETHI BEPHBI
3. OTpe30K, coeMHSIOIIMH IBe BePIIMHbI IPU3MbI, He IPUHA/IJIeKALME OTHON I'PaHU
Ha3bIBaETCS:

1) Jlnaronanasio 2) Pebpom 3) I'panbio 4) Ocbio
4. Y npuszmbl 60koBBIE pedpa:

1) PaBHBI 2) CuMMeTpUYHBI

3) mapaiiesibHbI U PaBHBI 4) napamienbHbl
5. llepneHAMKYJISIP, ONYIIEHHBIN U3 JH000H TOYKH OJJHOT0 OCHOBAHMS NMPHU3MBbI K IIJIOCKOCTH
JAPYroro OCHOBaHHUS, HA3bIBAETCH:

1) Meauanoi 2) Ocsi0

3) Auarounasnsio 4) BeicoToit

6. K npaBWJIbHBIM MHOTOTPAHHMKAM He OTHOCUTCS:

1) Ky6  2) Terparmp 3) Uxocasnp  4) HeT npaBUIBLHOIO BapuaHTa OTBETA

7. OcHOBaHMS PU3MBI:

1) [MapamnenbHel 2) PaBHbI

3) IlepnieHANKYISPHBI 4) HEe paBHBI

8.Ilnomaab0 60KOBON MOBEPXHOCTH NMPU3MbI HA3BIBAETCSH:

1) cymma momiaielt G0KOBBIX MHOTOYTOJILHUKOB 2) cymmMa mioliaaei 60KoBbIX pedep
3) cymma 1iomazieii 00KOBBIX TpaHen 4) cyMMa 1uIo1aield OCHOBaHUM

9. O0bem NpU3MBbI paBeH:

1) mpou3BeieHuIO TJIOLIaI OCHOBAHUS Ha BBICOTY 2) CyMMe ILIOIaiei OOKOBBIX TpaHel MPU3MBI
2) MPOU3BEICHHIO TIEPUMETPA OCHOBAHHUS Ha BBICOTY 4) HET BEPHOT'O OTBETA

10.Kakas ¢purypa He Mo:xeT ObITh B OCHOBAHUY NMPU3MBbI?

1) Tpaneuus 2) Kpyr. 3) TpeyronbHUK. 4) Ksagpar.
11.Cko1bK0 00KOBBIX I'PaHell HMeeT TPpeyrojabHasi npuzma?
1) Onny. 2) Ize. 3) Tpm. 4) MHoro.

12. OnpenesieHue NPpaBUIbHONH MPU3MBI.

D)IIpsimas mpu3Ma Ha3bIBaeTCs MPABUIBHOM, €CIIM B OCHOBAHUU JIS)KUT MPABUIIbHBIH MHOTOYTOJIbHUK.
2)[Ipu3ma Ha3bIBAETCS MPABUIILHOM, €CJIM B OCHOBAHUU JIEKUT MPABUIIbHBIA MHOTOYTOJIbHUK.
3)IIpsmas npu3Ma Ha3bIBAeTCS MPABUIBHOM, €CIIM B OCHOBAHUH JISKUT MHOTOYTOJIbHHUK.

4)IIpu3ma Ha3bIBAETCSI MPABUIIHLHOM, €CJIM B OCHOBAHUU JIEKUT MHOTOYTOJIbHUK.

Yacts 2

1. OcHOBaHMEM NPSMON TPEYTOIBHOU MPU3MBI CITYKUT MPSAMOYTOJIBHBIA TPEYTOJIBHUK C
katetamu 3 u 8, GokoBoe pedpo paBHo 5. Haiinute 06beM npu3Mbl.
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2. B ocHOBaHMM NpPSIMOW INPU3MBI JIEKUT NPSIMOYTOJBHBIM TpPEYrojbHUK, OAUH M3 KAaTE€TOB

KOTOPOTO paBeH 5, a rumoTenysa pasHa 5v2 . Haiinure 06bEM IIPU3MEL, €CIH €& BHICOTA PaBHA
4.

3. Haiigure momans MOBEPXHOCTH MHOTOTPAHHHMKA, H300paXEHHOIO Ha pPHUCYHKE (Bce
JIBYIPaHHbIE YIJIbl IPSMBIE).

[

4. Haitnute o0beM MHOTOTPAaHHHKA, W300pPaKEHHOTO Ha PUCYHKE (BCE JABYTpPaHHBIC YTIJIBI
MHOTOTPaHHHKA MPSMBIE).

5. Haiinute 00beM MHOTOrpaHHHKA, W300paKEHHOTO HA PUCYHKE (BCE ABYTPAHHBIC YIJIbI
psIMbIE).

2

B et B

KonTposabHasi padora no teme: Tesia Bpamenust
Bapuanrt 1

1. B unnuHApruYeckoM cocyie ypoBEHb KUIKOCTH focTuraeT 16 cM. Ha xakoit BeicoTe Oyner

HaXOJIUTHCSI YPOBEHB KHJIKOCTH, €CITU €€ TIEPETTUTh BO BTOPOH COCY/, TMAMETP KOTOPOTO B 2

- T

pa3za 6osbie nepsoro? OTBET BbIpa3uTe B CAHTUMETpPAX.

2. B nnimmHApUYECcKUi COCy, B KOTOPOM HaXOAMUTCS 8 JIMTPOB BOJBI, ONyIIeHa AeTanb. [Ipu
9TOM YPOBEHbB KHUIKOCTH B cocy/e moaHsuics B 1,7 paza. Uemy paBeHn o0bem neranu? OTBeT
BBIPA3UTE B JIUTPaX.
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1

3. B cocyze, umeronieMm GopmMy KOHYyca, YPOBEHb >KUIKOCTH JOCTUTAET 2 BrrcoTEL. OGBEM
xuakoct paBeH 21 mi. CKOJIBKO MIJUTHIIUTPOB KHJIKOCTH HYXHO JIOJUTH, YTOOBI IMOJTHOCTHIO
HAIOJHUTH cocyn?

i

S

4. laHbl qBE KPYKKH IMIIMHAPUIECKOi opMmel. [lepBas kpykka B MONTOpa pa3a HUXKE BTOPOH, a
BTOpasi BJIBOE LIMpe NnepBoil. Bo ckonbko pa3z 00bEM NepBoii KpyKKU MeHblIe 00bEMa BTOPO?

5. OpHopoaHbIH map AuaMeTpoM 3 cM uMmeet maccy 162 rpamma. Yemy paBHa Macca 1mapa,
M3TOTOBJIEHHOI'O U3 TOTO € Marepuaia, ¢ fuameTpoM 2 cM? OTBET AaiiTe B rpaMMax.

S

1. B unnmHapudeckoM cocyie ypoBeHb )KUJIKOCTH focTuraeT 8 cM. Ha kakoii BeicoTe Oyaer

Bapuanr 2

HaxOJUTHCSI YPOBEHB KHUIKOCTH, €CITH €€ TIEPEIIUTh BO BTOPOM COCY/I, TUaMeTp KOTOPOTO B 2
e —

pa3za 6osbie nepporo? OTBET BbIpa3uTe B CAHTUMETpPaX.

2. B unnuHapudeckuii cocys, B KOTopoM HaxoauTcs 10 IuTpoB BoApl, omnyllieHa aerans. [Ipu
3TOM YPOBEHb XKUAKOCTH B cocyne noausuics B 1,1 paza. Uemy paBen oobem netanu? OTBeT
BBIPA3UTE B JIUTPAX.
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3. B cocyne, umeroniem Gpopmy KOHyca, ypOBEHb KUIKOCTH IOCTUTAET 2 BrIcOTEL OGBEM
KUAKOCTH paBeH 24 mi1. CKOJIBKO MUJUTMIUTPOB KUJIKOCTH HYKHO JIOJIUTh, YTOOBI TIOJTHOCTHIO

i

>

HaIOJIHUTH cocyn?

4. JlaHbl 1B KPYXKKHU HMIUMHIApUYecKor GopMmbl. [lepBast Kpykka BUETBEPO BBILIE BTOPOIi, a
BTOpasi B YeThIpe pa3a mupe nepBoil. Bo ckoibpko pa3 00bEM nepBoii Kpy»KKH MEHBIIIE 00bEMa
BTOPOi1?

5. OpHoponHbll map auamerpoM 6 cm BecuT 432 rpamma. CKOJBKO IpaMMOB BECHUT IIap
JUaMETPOM 4 CM, U3TOTOBJIEHHBIHN U3 TOTO K€ MaTepuana?

Koutpoabnas padora no teme: O0beMbl Tes

Bapmuanr 1

1. CTopoHBI OCHOBaHMS MPABUIBHOM IIECTUYTOIBLHON MUpaMHJIbl paBHbI 22, 00KOBBIE pEOpa
pasubl 61. Haiinute rutomaabs 60KOBOM MOBEPXHOCTH 3TOHM MUPAMUIBI.

2. CTopoHa OCHOBAaHMS MPAaBWIBHOW TPEYrOJIbHON MUpaMUbl paBHA 4, a BBICOTA TUPAMHUIBI

paBHa 2+/3. HaiimuTe 06BEM 3TO MHpaMuIIBbL

3. Haiigute 00BbEM MpaBUIBLHON YETHIPEXYTOIBHOM MUPAMUIBI, CTOPOHA OCHOBAHUS KOTOPOM

paBHa 6, a 60koBO€ pedpo paBHO V67 .

4. OcHOBaHUEM UYETBIPEXYTOIBHON TUPAMHUIBI ABJISETCS NPSIMOYTOJIBHUK CO CTOpoHamu 3 u 9.
Haiinure BbICOTY 3TOM nMUpaMuibl, eciid e€ 00bEM paBeH 72.
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5. B ocnoBanuu nupamuibl SABC nexut npaBuwibHbIN TpeyroibHUK ABC co cTopoHoii 2, a

60oK0BOE pebpo SASA MHepIeHIMKYIIPHO OCHOBAHHIO U paBHO 7+/3 . Haiimute 06béM
nupamuasl SABC.

6. .B tpeyronpnoii nupamune ABCD pédpa AB, AC u AD B3aMHO HepIEeHIUKYISPHBL.
Haiinute 066éM mupamusl, eciiu AB =2, AC =15 u AD=13.

Bapuanr 2

1. B tpeyromnbnoii nmupamuae ABCD péopa AB, AC u AD B3auMHO NepHeHIUKYISPHBL.
Haiinure 0668M a0l mupamusl, eciu AB=3 , AC =14 u AD= 8.

2. B ocnoBanuu nupamuabl SABC nexut npaBuiibHbIN TpeyroiasHuuk ABC co croponoit 6, a

6oKOBOE PeOPO SA TEepIEeHNKYIIIPHO OCHOBAHHIO U paBHO 4+/3 . Haiinure 06bEM mupaMusl
SABC.

3. OcHOBaHHEM YETHIPEXYTOIBHOMN MUPAMUIBI SBISETCS MPSMOYTOIBHUK CO CTOPOHAMU 6 1 7.
Haiinute BbicOTy 3T0# nupamubl, eciu €€ 00bEM paBeH 84.

4. Haiigute 00bE€M ITpaBUIIBHOM YETHIPEXYTOIbHONW MUPAMU/IBI, CTOPOHA OCHOBAaHUSI KOTOPOH

paBHa 4, a 6oxoBoe pedbpo paBHo 2V 11.

5. CropoHa OCHOBaHHUS MPaBUIHLHON TPEYroJIbHON MUpaMUIbl pPaBHA 2, a BEICOTA MTHUPAMUJIbI

paBHa 44/3. Haiinure 00bEM 3TO# TMpaMuIbL.

6. CTOpOoHBI OCHOBaHUS MPABUIIBHOM MIECTUYTOJIbHOM MupaMu bl paBHbI 10, 60k0BBIE pEOpa
paBHbI 13. Haiinure miomaas 60KOBOIM MOBEPXHOCTH STOUM MUPAMUIBIL.

Hrorosasi kKoHTpOJILHAsI paboTa
1 BapuaHT.

1.Borunciuts: V167 - V4

a)d; 0)16, 8)64.

2.Penmits ypaBHEHHE: (%)3”1 = (2)5}‘_3.
W)4; 6)0.4; 6)0,25.

3.Pemmuts HepasencTso: 0,374 > 0,027.

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

4. ITnockocTh @@ MPOXOINT Yepe3 TUAroHalb OCHOBAHHUS MApaJUICIICIIAIIEIa U CEPEIUHY OJTHOM U3
CTOPOH BEPXHEro OCHOBaHUs. ONpeIeInTe BUJ] CEUEHHUS.
a)mpaneyus; 6)napannenozpamm,; 8)mpeyonbHux.

5.Bsruncints: logg s 0,5 * logg 8—11 — 70872,
a)4; 6)0,4; 8)-4.

6.Ha3sBaTh cymMmy KopHel ypaBHenus: logs (x? — 11x + 27) = 2.

a)ll; 6)18; ¢)-11.
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7 Pemmthb HepaBeHCTBO: logs (8 — 6%) < logs 2X.

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

8. I3aMepeHus npsIMOYToJIbHOTO Napajuiesienumnena pasusl 12, 9 u 8§ M. Haitaure auaronans
napasuiesienumnesa.

a)l4; 0)13; 6)17.

. 4 51 4
9.Bpruncauts: 2 sin (— Z) +cos— — 2tg2 m — 3ctg >
a)0,5-N2; 6)N2-0,5; 6)1,2+N2.
10.Pemuts ypaBHenue: tg 2x+1=0.

Y mn Y mn Vs mn
Pgt3 O gt iByty

2 BapuaHT.

1. Borunciauts: /91 - {/81.
a)27;6)9; 8)81.

4

4 2x
2.Pemuth ypaBHEHHE: (5)’“r1 = (5) .

a)-1; 6)2; 8)1.
3. Pemmath HepaBeHcTBO: 5772 > 125,
a)(-0;2); 6)(-2,%); 6)(-2;2).

4. TInockocTh @ epeceKaeT ToJIbKO 00KOBbIE pEOpa nmapayienenunena. OnpeaenauTe BUI
CeueHMUs.
a)mpaneyus; 0)napanienocpamm, 8)mpey2oibHuK.

5.Borumcuts: [g1 0 - log: 125 + 31108318,
5
a)d; 0)-3; 8)5.

6. Ha3Bath cymmy KopHeii ypasHenus: log,(x? — 6x + 24) = 4.
a)6, 6)8; 8)-6.

7. PeminTh HepaBeHCTBO: l0g( 4(2x — 1) > log ¢ X,

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

8.M3mepenus npsiMOYTroJibHOTO Mapauienenumneaa pasusl 6, 4 u 12 m. Haiigure nuaronans
napajuiejaenumnesa.

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

9. BeruucauTe: 3 coss?n + cos (— 4?”) + 2tgm — 6 sing.
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a)0,5-\3; 6)\3-3; 6)1-3\3.

10.Pemuth ypaBHeHue: : ctg 2x-1=0.
V3 nn Vs mn s mn

Ygt3 O -5+t

2. OueHoYHbIE CPeCTBA JJIsl IPOMEKYTOUHON aTTeCTAlUN 00y4al0IIUXCs
[TpoMesxkyTouHast aTTECTAIIUS OCYIIECTBIsIETCs B (hopMe KOHTpoJibHOM pabotsl (11 momyroaue, 10
KJ1acc)

DonHO ouenouHbIX cpeocme 01 NPOBEOEHUs NPOMENHCYHOYHOU ammecmayuu

Bapuanr 1

1 Haitnure 3HaueHne BbIpaXeHUs: 1% -56- %

2 9—10 _96

Hatinute 3HaueHne BhIPAXKEHUS: gT

3 [ToctynuBimii B nmposaxy B ssHBape MOOMIIbHBIN Tenedon ctoun 2400 pybneit. B Hos0pe
oH cran crouth 1200 py6ieii. Ha ckonbko IpOIEHTOB CHU3UIIACH IIEHa HA MOOMIIbHBII
TenedoH B IIEPUOJI C STHBAPS 110 HOSOpbH?

4 Berunciure: 332 +3/-8.

5 Haiinure kopeHb ypaBHEHUS: 1438 (3x + 7) =9.

6 Haiigute cosa, ecnu sina=- 0,6 1 270" <a<360".

7 YcTaHOBUTE COOTBETCTBHE MCKAY BCINMYNHAMU U UX BO3MOXHBIMU 3HAYCHUSAMMU: K
Ka)XIOMY JJIEMEHTY HIEPBOTO CTOJIONA [TO0SPUTE COOTBETCTBYIOIIHMI 3JIEMEHT U3
BTOpOTO CTOJIOLA.

BEJIMYNHBI BO3MOXHBIE 3HAYEHN A
A) moma s TOYTOBON MapKu 1) 362 kB. M
b) mommaak MMCbMEHHOTO CTOJIA 2)1,2 kB.M
B) mnomane Cankr-IlerepOypra 3) 1439 xB. kM
I') mmomaae BOIEHO0IBHOM TUTOIAAKA 4)5,2 kB.cM

B tabnuie mox kaxmaoi OyKBO#, COOTBETCTBYIOIIEH BEIMUNHE, YKAKUTE HOMED €€
BO3MOXHOI'O 3HAYEHHS.
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OTtBeT:

B yemnnonare no ruMHacTUKE y4acTBYIOT 75 cnopTcMmeHokK: 15 u3 Uexuu, 30 u3
CrnoBakuu, octasibHble — U3 ABcTpu. [lopsaok, B KOTOPOM BBICTYIAIOT THMHACTKH,
omnpezensercs xxpedbueM. Haiinnre BepoITHOCTb TOTO, UTO CIIOPTCMEHKA, BBICTYMAIOIIAS
MEePBOM, OKaXKEeTCs U3 ABCTPUH.

Amuk, umeromuii popmy Kyda ¢ pedpom 20 cMm 6€3 0JHOM rpaHu, HY)KHO MTOKPACHTH CO
BCEX CTOPOH CHapyxu. HaiiuTe riomapr moBepXHOCTH, KOTOPYIO HEOOXOAMMO
nokpacutb. OTBET JaliTe B KBaPATHBIX CAHTUMETPAX.

Bapuant 2

3 3
) (2 )-160.
HalinuTe 3Ha4eHUe BHIPAKEHHUS: 4 8

26
7ot

Haitnure 3HaueHne BbIpa)eHUs:

AHs Kynuia nIpoe3iHoM OuieT Ha Mecdll U caenana 3a mecan 41 noe3aky. CKoibko
pyOJieit oHa CHKOHOMMIIA, €CIM Mpoe3aHoM Ounet crout 580 pyoinei, a pazoBas
noesnika — 20 pyomnei?

(2v7)

14

Haiinure 3HaueHne BhIpaXEHUS:

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

Haitnure sIna, gy cosa = 0,6 4 < a < 27

VYCTaHOBUTE COOTBETCTBUE MEXAY BEIMYMHAMHU M MX BO3MOXKHBIMHM 3HAYECHHUSMHU: K
KaXJIOMy OJJIEMEHTY II€pPBOTO CTOJONA MOAOEpUTE COOTBETCTBYIOIIMI HIEMEHT W3
BTOPOTO CTOJIOIIA.

BEJIMUYMHBI

A) mIomaas OAHOM CTpaHUIbl ydeOHMKA
b) nnomans Teppuropun pecryonuku Kapenus
B) miomanas 0JHOM CTOPOHBI MOHETHI

I') momanas 6aIMUHTOHHON TUTOIIAKA

BO3MOXHbBIE 3HAYEHN A
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1) 81,7kB. M
2) 330 xB. cM

3) 180,5 ThIC. KB. KM

4) 300 kB. MM

BO3MOJXHOI'O 3HAYCHHA.

OTtBeT

B tabnume mox kaxmoit OyKBOH, COOTBETCTBYIOIIEH BEIMYMHE, YKAKUTE HOMEp €

8 B ¢upme takcu B nanHbIii MOMeHT cBoOoaHO 20 MamuH: 10 4epHBIX, 2 JKEATHIX U
8 3enenbix. [1o BEI30BY BhI€Xalia 0JHA U3 MAIIMH, CIIy9allHO OKa3aBIIasicsi OJIMKe BCEro K
3aka3uuiie. Haiiiure BepoITHOCTH TOTO, UTO K HEW MIPHUEIET 3€JIEHOE TaKCH.

IIOKPACUTD. OTBeT JauTe B KBaJApaTHbIX CAHTHUMCTpax.

9 SAmuk, umerouit popmy kyoda ¢ pedpom 30 cm 6e3 01HOI rpaHH, HY>KHO TOKPACUTH CO
BCEX CTOPOH CHapyxu. HaiiiuTe riomajps moBepXHOCTH, KOTOPYIO HEOOXO0IMMO

Ixana oneHuBaHuA

Ounenka OTJIMYHO X0pOo1IOo YIOBJICTBOPHUTEJ | HEYAOBJICTBOPH
bHO TeJ1bHO
KauectBoO IIOJIHO U3J1araeT Na€T OTBET, U3J1araet oOHapy>KUBaeT
OTBETOB HA W3Yy4YEHHBIN YAOBIIETBOPSIOIIHAN Marepuan HE3HAaHUE
BOIIPOCHI MaTepuai, JaéT TEM K€ HETIOJIHO U OosnblIei yactu
o TeMaMm IpaBUJIbHOE TpeOOBaHUSAM, UTO U JIOTTYCKaeT COOTBETCTBYIOIIIE
npeaMera OIIPELIETICHHOE JUTSl OLEHKU HETOYHOCTHU B ro paszaena
MOHSTHI; «OTJINYHO», HO ONpEeIETICHUN M3y4aeMoro
OoOHapy>KUBaeT nomyckaer 1-2 HOHSTHN WIH MaTepuana,
MMOHUMaHue OIHUOKH, KOTOPBIE hopmynupoBke JIOITYCKAeT
MaTepuaia, MOKET | caM K€ UCIPABIISAET, | TEOPUM; HE YMEET omKOKH B
000CHOBATh CBOU n 1-2 Hegouéra B JIOCTATOYHO bopMynupoBKe
CYXKIECHMUS, MIOCJIE0BATEIBHOCT riy0oKo U OIpeeIeHu U
MPUMEHUTDH 3HAHUS U U SI3bIKOBOM JI0Ka3aTeIbHO TEOPHA,
HAa TPAKTHKE, oopmienun 000CHOBATh CBOM | HMCKaXKaroIlue X
MIPUBECTH M3J1araeMoro CYXKICHHUS U CMBICII,
HE00X0IuMbIe IIPUBECTH CBOU Oecrops104HO U
MIPUMEPHI HE TOJIBKO MIPUMEpBHI; HEYBEPEHHO
1o y4yeOHUKY, HO U n3Jjaraer U3J1araet
CaMOCTOSITEJIBHO Marepuan Marepuanl
COCTaBJICHHBIE; U3J1a HENOCJIE0BaTENb
raeT MaTepuan HO U JIOITYCKaeT
MIOCJIE0BATENBHO U OLIMOKH B
IIPABWIBHO C TOUKH A3BIKOBOM
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3pEHHSI HOPM

odopmIIeHUH

JUTEPATypHOTO U3JIaraeéMoro
A3bIKa
KosnuectB 90 - 100% 75 - 89% 50 - 74% Menee 50%
0
NpaBUJIbH
BIX
OTBETOB B
TecTe
KavecTBO | BCe 3a/1auul pelIeHbI pelIeHo BEPHO peuieno ot 50 1o OTCYTCTBYIOT
BBINOJIHEH BEPHO; 6omee 75 % Bcex 74 % Bcex 3amay; Heo0XO0INMBIE
us HCII0JIb30BaH 3a/1a4; MOT'yT HE BCeraa TEOpPETUYECKHE
KOHTPOJIbH Haubosee BCTPEYAThCs UCIOJIb30BaH 3HAHUS,
bIX padoT | PalMOHAIBHBIN IIyTh OTJICIIbHBIE HauboJee JOIYLIEHBI
peLeHus; HETOYHOCTH B panroHaIbHBIN omnOku B 6osee
U3JI0)KEHUE apu(MeTHIECKUX IyTh peLIeHUs gem 50 % 3anau.
MaTepHaa JOTM4HO, pacuerax B pemenun
IrpaMOTHO, 0€3 IPOSIBIISAETCS
OLIMOO0K HE3HaHHE
OCHOBHOT'O
marepuasia
yaeOHOM
IPOrpaMMbl
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IIpuioxenne 2 k padouei mporpamme

KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEAMETA
Monaynb «AnreOpa u Hayajla MATEMaTUYECKOIO aHAJIN3a»

Ne Paznen / rnaBa Komn- Tum 3anaTus Bun u dpopmer | Kanennapueie/akru
/ Tema BO KOHTPOJIS YEeCKHE CPOKHU
y4eOHOTO 4acoB IPOBEICHUS
npeaMera
10 ksacc/ 1 rox o6yuenusi (68 yacos)
Mmno:xecTBa 14
PalMOHAJBHBIX "
JeHCTBUTEIbLHBIX
yucel. PanuoHaabHbIe
YPaBHEHMA u
HepaBeHCTBA.
1. | Auarnoctuueckuit 1 VYpok koHTposa u | BxonHoi
cpes. IIPOBEPKU 3HAHMM | KOHTPOJIb!
U YMEHHH KOHTPOJIbHAs
pabora
2. | MHOXecCTBO, 1 Ypok
Onepanyu Haj (dbopMupoBaHUs
MHO€ECTBaMH. HOBBIX 3HAaHUM
JwnarpamMmsl
Oitnepa—BenHna.
3. | PanmonanbHbIe 1 Ypoxk npumeHeHus
qucia. 3HAaHUU HA
IIPAKTHKE
4. | OOBIKHOBEHHBIE U 1 VYpok npumMeHeHus
IECITUYHBIC 3HAaHUH Ha
JpoOu, IPOLIEHTHI, NPaKTUKE
OecKOHEUYHbIE
NEPUOANYECKHE
Ipoowu.
5. | Apudmernueckue 1 VYpok npumMeHeHus
OIIEpALUH C 3HaHUH Ha
panroHaILHBIMU IIPAKTUKE
YHCllaMH,
npeoOpazoBaHus
YHCIIOBBIX
BBIPAKCHUI.
6. | [Ipumenenue 1 Ypok npuMeHeHus
npodeit u 3HAHWUI Ha
IIPOLIEHTOB JUISt IIPAKTUKE
peleHus
NPUKJIAJHBIX 3a/1a4
U3 Pa3IUYHBIX
OTpacJiieil 3HaHUM U
peanbHOU KU3HU.
7. | JleicTBUTENbHBIE 1 YPpOK NpUMEHEHUs
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yuciaa.ParmonansH 3HaHUHI Ha
ble U IIPAKTUKE
UPpALMOHATIbHBIE

quCIIa.

8. | ApudmMernueckue Ypok npumMeHeHus
OIIEpALUH C 3HAHUU Ha
JIEHCTBUTEIbHBIMU MIPaKTHUKE
qHCJIaMHU.

9. | [IpubmmxéHnpie Ypok npumMeHeHus
BBIUNCIICHMUS, 3HaHUHI Ha
npaBuia MIPaKTHUKE
OKpYIJIEHUS,

MIPUKUJIKA U
OLICHKA pe3ysbTara
BBIYHCIICHUH.

10. | ToxxnectBa VYpox npuMeHeHus
TO/1ECTBEHHBIE 3HaHUI Ha
npeoOpa3oBaHuUs. MIPaKTUKE

11. | YpaBHenue, VYpok npumeHeHus
KOpEHb YpaBHCHUS. 3HAHWUMI Ha

MIPaKTHUKE

12. | HepaBenctBo, Ypok npuMeHeHus
penieHue 3HaHUI Ha
HEPaBEHCTBA. IIPaKTUKE
Meton
MHTEPBAJIOB.

13. | Pemenue nensix u VYpok npumeHeHUs
IpoOHO- 3HaHUHI Ha
paloHaNIbHBIX IIPAKTHKE
YpaBHEHUU U
HEPABEHCTB

14. | KontponbHas Ypok koHTposa u | Temarnueckui
pabora 1o Teme: MIPOBEPKU 3HAHUM | KOHTPOJIb:
MHuoxecTBa U yMEHUHI KOHTPOJIbHAS
PaLMOHATIBHBIX U paborTa.
NEUCTBUTEILHBIX
quCcell.

PammonansHbie
YpaBHEHHUS U
HEPABEHCTBA.

DyHkUUM U rpaduxu.

Cremenb ¢  HeJabIM

noKa3arteJjieM

15. | ®ynxus, cnocoOsl Ypok npuMeHeHus
3a7aHns (QYHKIIHH. 3HAHWUH Ha
B3aumuo NPaKTUKE
oOpaTtHbIe
¢ynkuuu. I'papuk
byHKINH.

16. | O6nactp Ypok npuMeHeHus
onpeaeeHus u 3HaHUHI Ha
MHOXECTBO PaKTUKE
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3HaYEHUN
¢ynkumu.  Hymu

GyHKIIHH.
IIpomexyTku
3HAKOIOCTOSHCTBA.

17. | YérHbie u 1 Ypok npuMeHeHus
HEuETHbIE 3HaHUH Ha
dyHKINN. IIPAKTUKE

18. | CreneHp ¢ 1EIBIM 1 Ypok npumMeHeHus
[I0KA3aTEeJIEM. 3HAHUI Ha

IPAaKTUKE

19. | CrannaptHas 1 VYpok npuMeHeHus
dopma 3anucu 3HaHUH Ha
JEHCTBUTEILHOTO IIPaKTUKE
qucia.

Hcnons3zoBanue
HOAXOAIIEH
dbopmbI 3anucu
JeMCTBUTENBHBIX
yucesn A
peLeHus
PAKTUYECKUX
3aj1a4 u
IIPEJICTaBICHUS
JTAaHHBIX.

20. | Crenennas 1 Ypok npumeHeHust
byHKLMsA c 3HAHUU Ha
HaTypaJIbHbIM U MIPaKTHKE
LEJIBIM
nokaszareneMm. EE
CBOMCTBA u
rpaduxk.

Apupmerndeckuit 18

KOpeHb N—0il CTeneHu.

HppanuonajbHbie

YPaBHeHHUA "

HEePaBeHCTBA

21. | Apudmerrueckuit 1 Ypok
KOPEHb ¢dbopmupoBaHus
HaTypaJbHOU HOBBIX 3HAHUH
CTETEHM.

22. | Apudmerrueckuit 1 Ypok npuMeHeHus
KOPEHb 3HaHUU Ha
HaTypaJbHON [IPAKTUKE
CTETEHM.

23. | [eiictBus c 1 Ypox
apupMeTHIeCKUMU dbopMupoBaHUs
KOpHSMHU N—OU HOBBIX 3HAHUU
CTEIEHMU.

24. | eticTBus ¢ 2 Ypok npuMeHeHus
apu(MeTHYECKUMU 3HaHUH Ha
KOpHSIMU N—OU MPaKTUKE
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CTETEHH.

25. | PaBHOCHIIBHBIC 2 Ypok npuMeHeHus
ypaBHEHUS u 3HaHUU Ha
HEpaBEHCTBA IPAKTUKE

26. | MppannoHaabHbIe 1 Ypok
ypaBHEHUS ¢dbopmupoBaHus

HOBBIX 3HaAHUI

27. | UppaunoHaabHbIE 1 Ypok npumMeHeHus

YpaBHEHUS 3HAHUU Ha
MIPAKTHKE

28. | UppaunoHaabHbIe 1 Ypok

HEPaBEHCTBA dbopMupoBaHus
HOBBIX 3HAHUU

29. | UppaunoHanbHbIe 1 VYpok npumeHeHus

HEPABEHCTBA 3HAHUU Ha
MIPAKTUKE

30. | Pemienue 2 Ypok noBTOpeHus,
HppanoOHaJIbHbIX cUCTeMaTHU3aluu 1
YpaBHEHHH 0000IIIeHUS

3HAHUIA,
3aKpeTUICHUS
yMEHUI

31. | Pemenue 2 Ypok nosropeHus,
AppaliioOHAIbHBIX CHUCTEMaTH3alNu 1
HEPaBEHCTB 0GoGmenns

3HAHUI,
3aKperuIeHUs
yMEeHUH

32. | CpoiicTBa 1 Ypox
rpaduk KOpHs N-oi dbopmupoBaHus
CTEIEHU HOBBIX 3HAHUU

33. | CgoiicTBa 1 1 VYpok npumeHeHUs
rpadux KopHs N-oi 3HAHUI Ha
CTETIeHU NPaKTUKE

34. | KonrpoinbHas 1 VYpok kouHtpons u | Temarnueckuit
pabota 1o Teme: NPOBEPKH 3HAHHWM | KOHTPOJIb:
Apudmernueckuii Y yMEHUHN KOHTPOJIbHAS
KOPEHb n—oi pa0ora.
CTETICHH.

WppaunonanbHbIe
ypaBHEHHS 17§
HEpPaBEHCTBA.

®opmyJibl 22

TPUTOHOMETPHH.

Tpuronomerpuuyeckue

YPaBHEHMH.

35. | Tpuronomerpuuec 1 Ypok
Kasgi  OKPYXKHOCTb, dbopmupoBaHus
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orpesiesicHUue

HOBBIX 3HAHUU

TPUTOHOMETPHUYECK
ux byHKIMMA
YK CIIOBOTO
apryMeHTa.

36. | Tpuronomerpuyec Ypok npuMeHeHus
Kasgi  OKpY)KHOCTb, 3HaHUH Ha
olpezeseHue NPaKTUKE
TPUTOHOMETPUUYECK
ux byHKIUH
YK CIIOBOTO
apryMeHrTa.

37. | Cunyc, KOCHHYC H Ypok
TaQHI'€HC YHCIIOBOTO ¢dbopmupoBaHus
apryMeHTa yria HOBBIX 3HAaHUM

38. | 3naku CHHYCa, Ypoxk
KOCHHYCa U dbopmupoBaHus
TaHI'€HCa HOBBIX 3HAaHUHI

39. | 3aBUCHMOCTD VYpok npumeHeHus
MEXIY CHHYCOM, 3HAHWUMI Ha
KOCHHYCOM U IPaKTUKE
TQHI'€HCOM OJIHOTO
U TOTO XK€ yria

40. | Tpuronomerpuyec Ypox npuMeHeHus
KHE TOXJIeCTBa 3HaHUH Ha

NPaKTHUKE

41. | CuHyc, KOCUHYC U VYpok npumeHeHUs
TaHT€HC YIJIOB O U 3HAHUMI Ha
—a IPAaKTUKE

42. | ApkcuHyc, VYpoxk
ApPKKOCHHYC u (dbopMupoBaHUs
apKTaHTeHC HOBBIX 3HAaHUM
YHCIIOBOTO
apryMeHTa.

43. | OcHOBHBIE Ypok
TPUTOHOMETPUUYECK dbopmupoBaHus
ue bopMyIbI. HOBBIX 3HAHUH
Dopmysl
CIIOKEHHS

44. | OcHOBHBIE Ypok
TPUTOHOMETPHUYECK dbopmupoBaHUs
ue (bopMyIbI. HOBBIX 3HAaHUM
Dopmysl
JIBOMHOTO yria

45. | OcHOBHbIE Ypok
TPUTOHOMETPUYECK ¢dbopmupoBaHus
ue bopMyIbI. HOBBIX 3HAHUH
Dopmysl
IIOJIOBUHHOT'O yIiia

46. | OcHOBHBIE Ypok
TPUTOHOMETPHUUYECK (dbopmMHpoBaHus
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ue bopMyIbI. HOBBIX 3HAHUI
Dopmysl
pUBeICHUS
47. | OCHOBHbIE Ypok npuMeHeHus
TPUTOHOMETPHUECK 3HaHUU Ha
ue bopMybI. IIPaKTUKE
Dopmyiibl
PUBEICHUS
48. | OcHOBHBIC Ypok
TPUTOHOMETPHUUECK ¢dbopmupoBaHus
ue dbopMyIbI. HOBBIX 3HAHUI
CymMma u pa3HOCTb
cunycoB. Cymma u
Pa3HOCTh
KOCHHYCOB
49. | IIpeobpazoBanue Ypok moBTOpEHUs,
TPUTOHOMETPHUECK CUCTeMAaTHU3alli U
WX BBIPOKEHUN 00001IEeHNs
3HAHUU,
3aKpEIICHUS
yMEHUM
50. | YpaBHeHHE COSX = VYpox
a (dbopMUpOBaHUS
HOBBIX 3HAHUU
51. | YpaBHeHue sinx = Ypok
a dbopmupoBaHus
HOBBIX 3HAHUU
52. | YpaBHeHnuetgx = a, VYpoxk
ctgx =a (dbopMupoBaHUs
HOBBIX 3HAHUU
53. | Pemenue VYpok noBTopeHus,
TPUTOHOMETPHUUECK CUCTEMAaTHU3alUHu U
WX YpaBHEHUU 00001IEeHs
3HAHUIA,
3aKperIeHUs
YMEHUHI
54. | KonrpomnbHas Ypok KoHTposs u | TemaTuyeckuu
pabota 1o TeMme: MIPOBEPKU 3HAHUM | KOHTPOJIb:
dbopMyIbI U yMEHUH KOHTPOJIbHAS
TPUTOHOMETPHUHU paborTa.
IHocnenoBarenbHOCTH
U POrpeccuu
55. | [locnenoBarensHOC Ypox
TH, CTIOCOOBI q)OpMI/IpOBaHI/ISI
3alaHuA HOBBIX 3HAHUU
MoCJe0BaTEIbHOC
Teii. MOHOTOHHBIE
MocJe0BaTEIbHOC
TH.
56. | ApubmMernueckas Ypok npumMeHeHus
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U TEOMETpHUYecKas 3HAHUU Ha
IPOTPECCUH. MIPAKTUKE
57. | beckoHe4yHO 1 Ypok
yObIBaroias ¢dbopmupoBanus
reoMeTpuyecKas HOBBIX 3HAHUI
nporpeccusi.
Cymma
OECKOHEUHO
yObIBaroIIei
reOMETPUYECKOMN
IPOTPECCHUHU.
58. | ®opmyia CIOKHBIX 1 Ypok
MPOLIEHTOB. dbopMupoBaHus
HOBBIX 3HAHUU
59. | Ucnonb3oBanue 1 VYpok npumeHeHus
IIPOTPECCUH IJIsk 3HAHUMI Ha
pelieHus MPaKTUKE
peaNbHBIX 3a/1a4
MIPUKIIATHOTO
Xapakrepa
60. | [IpomexxyTounas 1 VYpok koutposa u | IIpomexyroun
aTTeCTalus: NPOBEPKH 3HAHWI | as aTTecTaIus:
KOHTPOJIbHAsE IO U yMEHUH KOHTPOJIbHAS
UTOTaM roja pabora.
IoBTOpEHHE, 2
00001IEHNE,
cUcTeMaTH3alUA
3HAHUH
61. | I[loBropenue: 1 VYpok noBropeHus,
MHOKECTBa, CHCTEMaTU3aLUN U
bynxuun, 5 00001IeHNs
apu@mMeTHIecKui SHaHHi,
KOpPEHb.
3aKpeTIeHUs
yYMEHUN
62. | IloBTOopenwue: 1 VYpok noBTopeHus,

TPpUroHomMeTpus, CUCTEMAaTH3aIni "
IMporpeccuu. 0606HIGHI/I${
3HAHUI,
3aKpETUICHHS
yMEeHUH
11 kaacc/ 2rox odoyuyenusi (102 yacosn)
Crenenn c 12
PAlMOHAIBLHBIM
nokasareJjieM.
IToka3zaTrenbHas
byHkums.
IToka3zaTenbHbIE

YPaBHeHHS U
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HepaBeHCTBa

63. | Crenenp c 1 Ypoxk
paroHaIbHBIM dbopMupoBaHus
[I0KA3aTEeJIEM. HOBBIX 3HaHUI

64. | CBoiicTBa CTETICHHU. 1 Ypok

¢dbopmupoBanus
HOBBIX 3HaAHUI

65. | IIpeoOpa3oBanue 2 Ypok npuMeHeHHS
BBIPAXKEHHUI, 3HaAHUU Ha
coJiepKaIIIX IPaKTUKE
paroHaIbHbIE
CTETICHH.

66. | [TokazaTenbHast 1 Ypok
GyHKIMS, eé (dbopMupoBaHus
CBOIicTBa U rpaduk HOBBIX 3HAHUN

67. | IlokazaTenbHbIC 1 Ypok
ypaBHEHUS dbopMupoBaHUs

HOBBIX 3HAHUU

68. | [lokazaTenbHbIe 1 VYpok npumeHeHus

YpaBHEHUS 3HAHUU Ha
MIPAKTUKE

69. | [lokazaTenbHbBIC 1 Ypok

HEPaBEHCTBA (dbopMupoBaHus
HOBBIX 3HaHUI

70. | IToka3arenbHbIE 1 VYpox npuMeHeHus

HEpaBEHCTBA 3HaHUH’ Ha
NPaKTHUKE

71. | Pemenue 2 VYpok nosTopeHus,
MOKa3aTeIbHBIX CHUCTEMaTH3alNHd |
ypaBHEHUH, 00001IEHNS
HEPABEHCTB. 3HAHUM,

3aKperuIeHUs
YMEHUH

72. | KontpomnbHas 1 VYpok koHTpons u | Temarnueckuit
pabora mo Teme: NPOBEPKH 3HAHWH | KOHTPOJIb:
[Toka3zarenbHas U YMEHHH KOHTPOJIbHAs
byHKIMS. paborTa.

Jlorapugmuueckasn 12

¢pyHkuus.

Jlorapudmuueckue

yYPaBHEHMUS /|

HEpPaBeHCTBa

73. | Jlorapudm uucna. 1 Ypok

¢dbopmupoBaHus
HOBBIX 3HAHUU

74. | CpoiicTBa 1 Ypok

norapudmoB opmupoBaH¥s
HOBBIX 3HAHUM

75. | JlecaTu4HbIC U 1 Ypok

HaTypaJbHbIE (opmupoBanmus

HOBBIX 3HAHUU
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Jorapupmbl
76. | IIpeoOpazoBanue Ypok npuMeHeHus
BBIPAKECHUH, 3HaHHUH Ha
COnepKANIX IPaKTUKE
J0rapupMbl
77. | Jlorapudmuueckast Ypok
DyHKIHS, €8 dbopMUpOBaHUS
CBOMCTBA M rpaduK HOBBIX SHAHHH
78. | Jlorapudmuueckue VYpoxk
ypaBHEHUS opmupoBaHus
HOBBIX 3HAaHUM
79. | Jlorapudmuueckue VYpok npumeHeHus
ypaBHEHHUSI 3HAHUH Ha
IPAaKTUKE
80. | Jlorapudmuueckue VYpoxk
HEpPaBEHCTBA opmupoBaHs
HOBBIX 3HAHUM
81. | Jlorapudmuueckue VYpok npumeHeHus
HepaBeHCTRA 3HaHUH Ha
IPAaKTUKE
82. | Pemenue VYpok noBropeHus,
JorapuMUIECKUX CHCTEMAaTU3aluu U
ypaBHEHH{, 060611£eH1/151
HEPABEHCTB. SHAHHH,
3aKperuIeHUs
YMEHUH
83. | KonrponbHas Ypok koHTposa u | Temarnueckui
pabota 1o TeMme: MPOBEPKU 3HAHUU | KOHTPOJIb:
Tlorapudmueckas U YMEHHH KOHTPOJIbHAs
dyHKTI pabora.
Tpuronomerpuyeckue
pyHkumnu 7 HX
rpagpuxmu.
Tpuronomerpuyeckue
HepaBeHCTBA
84. | Tpuronomerpuuec Ypok
Kag GQyHKIusS y = dbopMupoBaHUs
COS X, e€ cBoOiCcTBa HOBBIX 3HAHUH
u rpaduk
85. | Tpuronomerpuuec Ypok npuMeHeHHs
Kasg QyHKIus y = 3HAHUI Ha
COS X, €€ CBOMCTBa MPAKTHUKE
u rpadux
86. | Tpuronomerpuuec Ypok
Kast QyHKIUA Y = dbopMupoBaHH
sin X, eé cBoiicTBa HOBBIX 3HaHUI
u rpadux
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87. | Tpuronomerpuuec 1 Ypok npumeHeHus
Kasg QyHKIUSA Y = 3HaHUHI Ha
sin X, eé cBoiicTBa MIPaKTHKE
u rpaduk

88. | Tpuronomerpuuec 1 Ypok
Kasg QyHKIUSA Y = ¢dbopmupoBaHus
tg X, e€ cBolicTBa U HOBBIX 3HAHUH
rpaduk

89. | Tpuronomerpuuec 1 Ypok npumMeHeHus
Kasg QyHKIUSA Y = 3HaHUHI Ha
tg X, e€ cBolicTBa U MPAKTHKE
rpaduk

90. | [Tpumepsl penieHus 2 Ypok moBTOpEHHS,
POCTEHIINX CHUCTEMaTH3alH |
TPUTOHOMETPHUYECK 00001IeHUS
UX HEPaBEHCTB 3HaHUH,

3aKpeIICHUS
YMEHUH

91. | KoutpomnbHas 1 VYpok koHtpossa u | Tematuueckuit
pabora mo Teme: NPOBEPKH 3HAHWH | KOHTPOJIb:
TPUTOHOMETPHUECK U yMEHUH KOHTPOJIbHAS
ue GyHKIMH paborTa.

IIpousBoanas. 24

Ilpumenenune

MPOU3BOIHOIM.

92. | HempepsiBHBIE 1 Ypok

¢ynkunu. Metoz dbopmupoBaHus
WHTEPBAJIOB JIJIs HOBBIX 3HAHUH
peeHus
HEPaBEHCTB.
93. | [IpomsBomHas 1 Ypok
GbyHKIMU. dbopmupoBaHus
HOBBIX 3HAHUU
94. | IlpousBoaHas 1 VYpoxk
CTEIIEHHOMN (dbopMupoBaHUs
byHKIUN HOBBIX 3HAHUM

95. | IIpomsBoaHas 1 Ypok npuMeHeHHs

CTEIIEHHON 3HAHUU Ha
byHKIIIN IIPaKTHKE

96. | IIpousBoaHble 1 Ypok

HEKOTOPBIX dbopMupoBaHUs
3JIEMEHTAPHBIX HOBBIX 3HAHUM
byHKIHIT

97. | IlpousBoaHble 1 Ypok npuMeHeHus

HEKOTOPBIX 3HAHWI Ha
3JIEMEHTAPHBIX IPaKTUKE
byHKIHIT

98. | IIpousBoaHas 1 Ypok

CYMMBI " dbopMupoBaHH
MIPOU3BEICHUS HOBBIX 3HAHUH
byHKIIHN.
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99. | IlpousBoanas Ypok npumeHeHus
CYMMBI u 3HAHUMI Ha
IIPOU3BECHUS IPaKTUKE
GyHKIHN.

100. | IIpousBonHas Ypok
4acTHOTO ¢dbopmupoBaHus
(GyHKLIHU. HOBBIX 3HAaHUM

101. | [IpousBoaHas Ypok npuMeHeHus
Y4aCTHOTO 3HaHUH Ha
GyHKIHN. IIPAKTUKE

102. | IIpousBonHas Ypok
CIIOKHOM ¢dbopmupoBaHus
GbyHKIHN HOBBIX 3HAaHUM

103. | [IpouzBoxHas Ypok npuMeHeHHs
CJIO’KHOM 3HaHUH Ha
byHKIIIU IIPAKTHKE

104. | I'eomeTpuueckwii Ypok
CMBICII (dbopMupoBaHUs
MIPOU3BOJIHOM HOBBIX 3HaHUI

105. | 'eomerpuueckuii Ypoxk npumMeHeHus
CMBICIT 3HaHUH Ha
IIPOU3BOIHOM IPaKTUKE

106. | ®uznueckwii Ypok
CMBICII (dbopMupoBaHUs
IIPOU3BOJHOMN HOBBIX 3HAHUI

107. | ®usnveckuit VYpox npuMeHeHus
CMBICIT 3HAHUH Ha
IIPOU3BOTHOM MIPAaKTUKE

108. | [Ipumenenue VYpoxk
MIPOU3BOJHOM K (dbopMupoBaHUs
UCCIIEJOBAHHIO HOBBIX 3HAaHUM
byHKIMIA Ha
MOHOTOHHOCTb.

109. | [Ipumenenne Ypok npuMeHeHus
MPOU3BOJHON K 3HAHUU Ha
UCCIIETOBAaHUIO NPaKTHUKE
byHKIUH Ha
MOHOTOHHOCTb.

110. | [Ipumenenue Ypok
MMPOU3BOJHOM K dbopMupoBaHUs
HCCIIEIOBAaHUIO Ha HOBBIX 3HAHUM
KCTPEMYMBI.

111. | Ilpumenenue Vpox npuMeHeHus
MPOU3BOJHON K 3HAHUU Ha
UCCIIETOBAaHUIO Ha NPaKTHUKE
9KCTPEMYMBI.

112. | Haxoxnenue Ypox
HauOoONBIIET0 H dbopmupoBaHus
HalMEHBIIErO HOBBIX 3HAaHUM
3HAYCHUS
byHKIMH Ha
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OTpE3KE.

113. | Haxoxnenue Ypok npuMeHeHus
HauOoJIBLIEro | 3HaHUH Ha
HaMMEHBIIIETO IPaKTUKE
3HAa4YeHUs
byHKIIIN Ha
OTpE3Ke.

114. | IlpumeHeHue Ypok NnoBTOpEHUH,
IIPOU3BOIHOM cUcTeMaTH3aluU U
UL HaXOXKJICHHS 00001IeHus
HaWIy4Ilero 3HaHU,
pereHus B 3aKpEIICHUS
IPUKIIAIHBIX yMEHUM
3aJ1a4ax, TSt
OIpeJIeJICHUs
CKOpPOCTH
nporecca,
3aJIaHHOTO
dbopmynoit  unm
rpadukom

115. | KontponbHas VYpok koutposa u | Temaruueckuit
pabora mo Teme: NPOBEPKH 3HAHWH | KOHTPOJIb:
IIpousBonHas. U YMEHHH KOHTPOJIbHAs
[Ipumenenue paborta.
MPOU3BOIHOM.

Hurerpanu " ero

NpUMeHeHMs

116. | IlepBooOpazHas Ypok

dbopmupoBaHus
HOBBIX 3HAHUU

117. | IIpaBuna VYpoxk
HaXO0XKJICHHS dbopmupoBaHus
NepBOOOPA3HBIX. HOBBIX 3HAaHUM
Tabnuna
epBOOOPA3HBIX.

118. | UnTerpamn, Ypok
reOMeTPHUECKUI ¢dbopmupoBaHus
51 buznyeckuit HOBBIX 3HaHUI
CMBICIT
MHTErpaa.

119. | Beruucnenue Ypox
HEOIpeIeICHHBIX ¢dbopmupoBaHus
WHTETPAJIOB HOBBIX 3HAHUH

120. | Beruucnenue Ypok
ONpEIEIEHHBIX dbopMupoBaHUs
UHTETPajJoB IO HOBBIX 3HAHUM
bopmyne
Herorona-

JletiOHuIA.

121. | Beruucnenue Ypok npuMeHeHus
ONPEICIICHHBIX 3HaHUHI Ha
UHTETPaJoB IO PaKTUKE
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dbopmyne

HeroTona-
JletiOHuIIA.

122. | Beiuucnenue 1 Ypok
iouaaen c dbopMupoBaHus
[IOMOIIBIO HOBBIX 3HAHUU
WHTErpajoB

123. | Beruucnenue 1 Ypok npuMeHeHus
Iomaaei C 3HAHUHI Ha
MIOMOIIBIO IPaKTUKE
WHTErpajoB

124. | KonTponsHas 1 Ypok KoHTposst u | TemaTuyeckuu
pabora mo Teme: MPOBEPKU 3HAHUM | KOHTPOJIb:
[lepBooOpasnas u U YMEHHH KOHTPOJIbHAS
WHTErpa pabora.

Cucrembl ypaBHeHHId. 12

125. | Cucremsl 2 VYpok npumeHeHus
JINHEMHBIX 3HAHUU Ha
ypaBHEHUH. MIPAKTUKE

126. | Pemenue 2 Ypok npuMeHeHus
MIPUKIAIHBIX 3HaHUHN Ha
3aza4 ¢ NPaKTHUKE
MTOMOIIBIO
CHCTEMBI
JINHEUHBIX
YPaBHEHUM.

127. | Cucremsbl 1 Ypox
COBOKYTTHOCTH dbopmupoBaHus
TEJTBIX, HOBBIX 3HAHUH
palMoOHAIbHBIX,

HppaMOHATEHBIX
YpaBHEHUH U
HEPaBEHCTB.

128. | Cucremsl u 1 VYpok npumMeHeHus
COBOKYITHOCTH 3HAHUU Ha
LEJIBIX, NPaKTUKE
parnroHaIbHBIX,

UppaloOHaIbHBIX
YpPaBHEHUU U
HEPaBEHCTB.

129. | Cucremsl n 1 Ypox
COBOKYITHOCTHU ¢dbopmupoBaHus
MOKa3aTeIbHbIX, HOBBIX 3HAHUH
norapu(pMUIECcKu
X YPaBHEHHU U
HEPaBEHCTB.

130. | Cucremsl u 1 Ypok npumMeHeHus
COBOKYITHOCTHU 3HAHUH Ha
MOKa3aTelbHbIX, MIPaKTHKE
norapupMUIECcKu
X YpaBHEHUU U
HEPaBEHCTB.
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131. | Ucnons3oBanue 2 Ypok npumeHeHus
rpauKoB 3HaHUHI Ha
byHKIMH 1715 MIPaKTHKE
pereHus
YpaBHEHUU U
CHCTEM.

132 | [Ipumenenue 2 Ypok npuMeHeHus
YpaBHEHUH, 3HAHUU Ha
CUCTEM u MIPaKTHKE
HEPaBEHCTB K
PELICHUIO
MaTEeMaTHYECKHX
3a1a4 U 3a1a4 U3
Pa3IUYHBIX
oOractell HayKu U
peanbHON JKU3HU

HatypajibHble U 1eJibIe 6

yucIa

134. | HarypanbHble u 2 VYpok npumeHeHus
LIEJIBIE YUCTIA B 3HAHUU Ha
3a/1avyax u3 MIPaKTUKE
peanbHON KU3HU.

135. | IlpocTsie 1 VYpok npumeHeHus
COCTaBHBIC YHCIIA. 3HAHUMI Ha

MIPAKTUKE

136. | [IpuzHaku 2 Ypok npuMeHeHus
JeTUMOCTH 3HaHUHN Ha
IEJTBIX YHCElT MIPAKTUKE

137. | KonTponpHas 1 VYpok koHTpons u | Temarnueckuit
pabora mo Teme: NPOBEPKH 3HAHWH | KOHTPOJIb:
CHCTEMBI U yMEHUH KOHTPOJIbHAS
yYpaBHEHUH, pabora.
HaTypalbHbIE U
IeJIbIe YHCTIA.

IToBTOpEHue, 18

00001IEHNE,

cucTeMaTH3aluA

3HAHUH

138. | [loBTOpeHwUe: 1 Ypok
CTEIEeHb c MOBTOPEHMUS,
parnroHaTEHBIM CUCTEeMaTH3aluu
MOKa3aTeJIeM. u  00o0meHus

3HAHUI,
3aKpeTICHUS
YMEHUHI

139. | [loBTOpEHwUe: 1 Ypoxk
MoKa3aTebHast MTOBTOPEHHUS,
GbyHKIHS. CUCTeMAaTHU3aINH

u 000011IEHNA
3HAHUIA,
3aKpeIICHUS
yMEHUHI
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140. | TloBTOpeHwue: Ypok
MoKa3aTeIbHbIE MOBTOPEHMUS,
ypaBHEHUS u CUCTeMaTU3aINH
HEPaBCHCTBA. U 0000mIeHus

3HAHWM,
3aKperUIeHUs
YMEHHUI

141. | IloBTOpEHUE: Ypok
Jlorapudmmuecka MOBTOPEHMUS,

s (QYHKIIHAL. CUCTEMAaTHU3aLUU
u 000011IeHNA
3HAHUIA,
3aKperICHUs
YMEHUH

142. | IloBTOpeHue: Ypok
JorapupMUIECcKn MTOBTOPEHMUS,
€ YypaBHEHHUS WU CUCTeMAaTU3aINH
HEPaBCHCTBA. U 0000mIeHHS

3HAHUH,
3aKperUICHUS
yMEHUM

143. | [loBTOpEHUE: Ypok
TPUTOHOMETPHYEC MOBTOPEHMUS,
kue (QyHKIUHM U CHCTEeMaTH3aIHH
ux rpaduky. u 00001IeHUS

3HAHUIA,
3aKpeTIeHUs
YMEHUH

144. | IloBTOpeHue: VYpoxk
TPUTOHOMETPHUEC MIOBTOPEHMS,
KH€ HEPaBeHCTBA. CUCTeMaTHU3aINH

u  0000meHus
3HAHUI,
3aKpeTUIeHUS
yMEHUH

145. | IloBTOpEHue: Ypok
MIPOU3BO/IHAS. MOBTOPEHMUS,

CUCTEeMaTH3aluu
u  00oO0meHus
3HAHU,
3aKpeTICHHS
YMEHUHI

146. | IloBTOpeHue: Ypok
MIPUMCHCHHE MIOBTOPEHMS,
MIPOU3BO/IHOM. CUCTeMAaTHU3aINH

u 000011IeHNA
3HAHUIA,
3aKpeTUIeHUS
yMEHUHI

147. | Utorosas Ypok xoHTposs | TemaTnueckuii
KOHTpPOJIbHAS u MIPOBEPKHU | KOHTPOJIb:
paborta 3HAHWUI Y | KOHTPOJIbHAS
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yMEHUH pabora.
148. | [loBTOpeHue: 2 Ypoxk
UHTETpall U €ro MOBTOPEHMUS,
MPUMEHEHHE. cUCTeMaTH3aluU
u 000011IeHNA
3HAHUIA,
3aKpeIICHUs
YMEHUH
149. | TloBTOpeHwue: 2 Ypok
CHCTEMBI MIOBTOPEHHS,
YpaBHEHHUIA, CUCTeMaTU3al1H
HaTypaJlbHbIE U U 0000mIeHHs
LeJble Yncia. 3HAHUH,
3aKperUICHUS
yMEHUM
Monayinb «I'eoMeTpusi»
Ne Paznmen/rnaBa | Kon-Bo | Twum 3ansTus Bun u popmer | Kanennapusie/haktu
/ Tema 4acoB KOHTPOJIS YEeCKHE CPOKHU
yueOHOro IIPOBEICHUS
npeaMera
10 kiacc/ 1rox ooyuyenusi (68 yacon)
BBenenne B 10
CTEepeOMeTPHIO
1. OcHOBHbIE 1 Ypok
MTOHSATHUSA (dbopMupoBaHUs
CTEPEOMETPHUH: HOBBIX 3HAHUI
TOYKa,  TpsAMasd,
IUIOCKOCTB,
MIPOCTPAHCTBO.
2. IIpaBuiia 1 VYpoxk
n300paXkeHus Ha (dbopMupoBaHUs
PUCYHKaX: HOBBIX 3HAaHUM
M300pakeHUs
ILTIOCKOCTEH,
napajuIeTbHbBIX
MIPSIMBIX
(oTpe3koB),
CepeIMHBI
OTpe3Ka.
3. [lonsrus: 1 Ypok
IIEPECEKAIOIINECS dbopMupoBaHUs
TUIOCKOCTH, HOBBIX 3HAHUM
MepeceKaroInecs
npsiMast u
TJI0CKOCTb.
4. 3HaKOMCTBO c 1 Ypok
MHOTOTpaHHUKaM dbopMupoBaHus
U, u300pakeHune HOBBIX 3HAHUI
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MHOT'OI'PaHHHUKOB
Ha pPUCYHKaxX, Ha
IIPOEKIIMOHHBIX
yeprexax.

5. HauanbHbie 1 Ypok
CBelleHUs O KyOe ¢dbopmupoBaHus
U NHpaMuIe, HuX HOBBIX 3HAHUM
pa3BEPTKHU u
MOJIEJIH.

6. Ceuenus 1 Ypok
MHOT'OI'PaHHHUKOB. dbopmupoBaHus

HOBBIX 3HAHUU

7. [Tonstue 00 1 Ypok
AKCHOMAaTH4YECKO (dbopMupoBaHUs
M I[IOCTPOEHHUH HOBBIX 3HAHUM
CTEpEOMETPUU:
aKCHOMBI
CTEPEOMETPUH.

8. [lonstue 00 1 Ypok
aKCHOMaTHYECKO PUMEHEHHS
M I[IOCTPOEHHUH 3HaHUH Ha
CTEpEOMETPUU: NPaKTHUKE
aKCHOMBI
CTEpPEOMETPHH.

9. Hekortopsie 1 Ypok
CJIEJICTBHS u3 (dbopMupoBaHUs
aKCHOM. HOBBIX 3HAaHUM

10. | Hekotopsie 1 Ypok
CIIECTBUSA u3 PUMEHEHUS
AKCUOM. 3HAHUI Ha

IPAaKTUKE

IIpsiMbIe 1 MJIOCKOCTH 12

B IIPOCTPaHCTBeE.

IHapanneabHocTh

NPAMBIX U IIOCKOCTEH

11. | [MapannenbHble 1 VYpoxk
MpsIMbIE B dbopMupoBaHUs
IPOCTPAHCTBE HOBBIX 3HAHUH

12. | [NapanmenbHOCTD 1 Ypok
TpeX MPSAMBIX ¢dbopmupoBaHus

HOBBIX 3HAHUU

13. | [lapannenbHOCTD 1 Ypok
psAMOI " dbopMupoBaHUs
IIJIOCKOCTH HOBBIX 3HAaHUH

14. | CkpemuBaroniue- 1 Ypok
csl IpsIMbIe ¢dbopmupoBaHus

HOBBIX 3HAHUU

15. | Vrast c 1 Ypok
COHAIPaBJICHHBIM dbopmupoBaHus
U CTOPOHAMU HOBBIX 3HAHUH

16. | Yrox MEXITY 1 Ypok
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MPSIMBIMU B dbopMupoBaHUs
IPOCTPAHCTBE HOBBIX 3HAHUU
17. | IMapamiensHble 1 Ypok
IJIOCKOCTH ¢dbopmupoBanus
HOBBIX 3HAHUI
18. | CpoiicTBa 1 Ypok
napauiebHbIX dbopMupoBaHus
IIJIOCKOCTEN HOBBIX 3HaHUHI
19. | Terparap. Ky®6. 1 Ypok
[Tapannenenunen. ¢dbopmupoBaHus
HOBBIX 3HaHUI
20. | Terparap. Kyo0. 1 Ypok
[Tapannenenunen. PUMEHEHUS
3HAHUU Ha
MIPAKTUKE
21. | 3apmaum Ha 1 Ypok
MIOCTPOCHHE dbopMupoBaHUs
CEUYEHUI HOBBIX 3HAHUU
22. | KontponbHas 1 VYpok koHtpons u | Temarnueckuit
pabora mo Teme: MPOBEPKH 3HAHUN | KOHTPOJIb:
[TapannensHOCTD U yMEHUH KOHTPOJIbHAS
MIPSIMBIX u pabora.
IIJIOCKOCTEN
[MepneHINKYJISIPHOCTH 12
NPAMBIX U IIOCKOCTEH
23. | llepnenaukymsipH 1 VYpoxk
blc TpsSMBIE B dbopmupoBaHus
IIPOCTPAHCTBE HOBBIX 3HAHUN
24. | IlepieHOUKYISIpH 1 Ypok
bple  TpsSMble B MPUMEHEHUS
IIPOCTPAHCTBE 3HAHWUMI Ha
MIPAKTUKE
25. | IlapamenbHbIe 1 Ypok
MpsIMbIE, dbopMupoBaHUS
NePIIeHIUKYIISIPH HOBBIX 3HAHUH
bl€ K INIOCKOCTH
26. | ITapamrenbHbIe 1 Ypok
MpsIMbIE, MIPUMEHEHUS
MePIIeHIUKYISIPH 3HAHWUH Ha
b€ K TUIOCKOCTH MIPAKTUKE
27. | IlpusHax 1 Ypok
NEePIEHIUKYIISPH dbopMupOBaHUS
OCTH TMpAMON U HOBBIX 3HAHUU
TJIOCKOCTH
28. | IlpusHax 1 Ypok
MePICHIUKYISIPH MIPUMEHEHUS
OCTH MpAMOU U 3HAHWI Ha
TJIOCKOCTH MIPAKTUKE
29. | Teopema 0 1 Ypok
MPSIMOH, dbopMupoBaHH
MEePICHIUKYISPH HOBBIX 3HAHUN
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Ol K IIJIOCKOCTH
30. | Teopema 0 1 Ypoxk
MIPSIMOI, MIPUMEHEHUS
NEePIeHIUKYISIPH 3HAHUH Ha
OM K IJIOCKOCTHU MIPAKTHKE
31. | Paccrossame ot 1 Ypok
TOYKHU hi (6] dbopMupoBaHus
IJIOCKOCTH HOBBIX 3HaHUHI
32. | Paccrosnue ot 1 Ypok
TOYKH 710 PUMEHEHHS
IJIOCKOCTH 3HaHUU Ha
PAKTUKE
33.. | Paccrosnue ot 1 Ypok
IpsAMON 10 (dbopMupoBaHus
TJIOCKOCTH HOBBIX 3HAHUN
34. | Paccrossame ot 1 Ypok
npsiMOH hi (o) IPUMEHEHUS
IJIOCKOCTHU 3HAHWUMI Ha
MIPAKTUKE
Yrabl mexny 10
NPAMBIMH U
IUIOCKOCTSIMH
35.. | Yron MEXTY 1 Ypoxk
npsiMOU u dbopMupoBaHus
IJIOCKOCTBIO HOBBIX 3HaHUI
36. | Yron MEXIY 1 Ypok
IpsAMOI u [IPUMEHEHUS
IUIOCKOCTBIO 3HaHUH’ Ha
NPaKTHUKE
37. | AByrpaHHbIit 1 VYpoxk
yroma (dbopMupoBaHUs
HOBBIX 3HAHUU
38. | JIByrpanusIi 1 Ypok
yroi MPUMEHEHUS
3HAHUU Ha
MIPAKTUKE
39. | JluneiiHprii  yron 1 Ypok
JIBYTPAHHOTO dbopMupOBaHUS
yria HOBBIX 3HAHUU
40. | Ilpusnak 1 Ypok
MePIIeHIUKYISIPH dbopmupoBaHUs
ocTH JBYX HOBBIX 3HAHUH
IIJIOCKOCTEN
41. | IlpusHak 1 Ypok
MEePIIEeHIUKYISIPH IPUMCHCHHUS
ocTH JBYX 3HaHUH’ Ha
IIJIOCKOCTEN IIPaKTHKE
42. | Teopema o Tpex 1 Ypox
NEePIEeHANKYIISpa dbopMupOBaHUS
X HOBBIX 3HaHUI
43. | Teopema o Tpex 1 Ypok
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NepIeHANKYIIsIpa IPUMEHEHHUS
X 3HAHUMI Ha
IPaKTUKE
44. | KoHTpoabHas 1 VYpok koHTpons u | Temarnueckuit
pabota mo Teme: IPOBEPKU 3HAHUN | KOHTPOJIb:
IlepnenuKymnspH U yMEHUHI KOHTPOJIbHAs
OCThb MpPSMBIX H pabora.
IIJIOCKOCTEN
MHOrorpaHHUuKHU 10
45. | [lonsTue 1 Ypok
MHOTI'OI'paHHHUKA dbopmupoBaHus
HOBBIX 3HAHUU
46. | IIpusma 1 Ypok
(dbopMupoBaHus
HOBBIX 3HaHUI
47. | [lpuzma 1 Ypok
IPUMEHEHUS
3HAHWUMI Ha
IIPAaKTUKE
48.. | Ilupamupa. 1 Ypok
[IpaBunbHast dbopmupoBaHus
nupamuia HOBBIX 3HAHUI
49. | Ilupamupa. 1 Ypok
[IpaBunbHast IPUMEHEHUS
nupamuaa 3HAHWUMI Ha
IPAaKTUKE
50. | Yceuennas 1 Ypoxk
nupaMuia dbopmupoBaHus
HOBBIX 3HAHUU
51. | Cummerpus B 1 VYpoxk
MIPOCTPAHCTBE (dbopMupoBaHUs
HOBBIX 3HAHUI
52. | [lousitue 1 Ypox
IIPaBHJIBHOTO dbopmupoBaHus
MHOTOTpaHHUKA HOBBIX 3HAHUI
53. | DnemMeHTHI 1 Ypok
CUMMETpUU MIPUMEHEHHUS
MIPABUIIBHBIX 3HAHUH Ha
MHOTOTPaHHUKOB MIPAKTHKE
54. | KontponpHas 1 Ypok konTpossa u | Temarnueckuit
pabota mo Teme: MIPOBEPKHU 3HAHUM | KOHTPOJIb!
MHororpanHuKu U yMEHUM KOHTPOJIbHAS
pabora.
O0BémbI 8
MHOIOrPpAHHMKOB
55. | [lonstue 00 1 Ypok
o0béMe. ¢dbopmupoBaHus
HOBBIX 3HAHUU
56. | O6béM 1 Ypoxk
UPaMUbI dbopmupoBaHus
HOBBIX 3HAHUU
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57. | O6pém Ypok

MU PAMH/TBI MPUMECHCHUS
3HAHUI Ha
MIPaKTHUKE

58. | O6pém Ypok

TeTpaspa ¢dbopmupoBaHus
HOBBIX 3HAHUI

59. | O6bém kyba u Ypoxk
napajuieNienuneaa dbopMupoBaHus
. HOBBIX 3HAHUU

60. | O6bém kyba m Ypok
napajuiesenune1a MPUMEHEHUS

3HAHUI Ha
MIPaKTUKE

61. | O06béM TpU3MBI Ypok
(dbopMupoBaHUs
HOBBIX 3HaHUI

62. | O6bEéM TPU3MBI Ypok
IPUMEHEHUS
3HAHUU Ha
MIPAKTUKE

IloBTOpEHUE: ceueHus,

PACCTOSIHUS M YIJIbI

63. | [loBTOpenue: Ypok
[TocTpoenne ITOBTOPEHMS,
CEUYEeHMIT B cUCTEeMaTu3aluu
MHOTOTPaHHUKE. u 00001IeHHS

3HAHUI,
3aKpeIICHUS
yMEHUH

64. | IloBTOpeHue. Ypok
Brruucnenue MMOBTOPEHHS,
pacCTOSHUM: CHCTeMaTU3aluH
MEXIY JIBYMS u 00001IeHNS
TOYKaMH, OT 3HAHUIA,

TOYKHU hi () 3aKpETICHHS
MPSAIMOM, OT TOYKH yYMEHUN

0  IJIOCKOCTH;

MEXITY

CKpEUIMBAIOIIUMH

Cs1 TIPSIMBIMH.

65. | IloBTOpeHue. Ypok
Brruucnenune MTOBTOPEHHS,
YTJIOB: MEXIY cHUCTEeMaTU3aluu
CKpEIIMBAIOIIMMHU u 000011IeHNA
cs TPSIMBIMH, 3HAHUH,

MEXIy MPSIMOU H 3aKpETUICHHS
IJIOCKOCTBIO, yMEeHUH
JIBYTPaHHBIX

yTJIOB, YTJIOB

MEeXIY

MIJIOCKOCTSIMU
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11 knacc/ 2rox odoyuyenusi (34 yaca)

Tesna Bpamenns 12
66.. | [lonsaTue 1 Ypok
LHWIMH]pA. ¢dbopmupoBaHus
CeueHnus HOBBIX 3HaHUI
WIMHAPA
67. ITnomane 1 Ypok
[IOBEPXHOCTU dbopmupoBaHus
WIMH]IpA HOBBIX 3HAHUI
68. | Ilonstue komyca. 1 Ypok
Ceuenus koHyca dbopMupoBaHus
HOBBIX 3HAHUU
69. ITnomane 1 Ypok
ITIOBEPXHOCTHU (dbopMupoBaHUs
KOHYca HOBBIX 3HAHUN
70. | YceueHHBIi 1 Ypok
KOHYC (dbopMupoBaHUs
HOBBIX 3HaHUI
71. | Chepa wu map. 1 Ypox
Ceuenus mapa. dbopMupoBaHUs
HOBBIX 3HAHUU
72. | KacarenpHas 1 Ypok
IIJIOCKOCTh K (dbopMupoBaHUs
chepe HOBBIX 3HAHUN
73. | [Tnomane chepsl 1 Ypox
dbopmupoBaHus
HOBBIX 3HAHUU
74. | KomOunammsi Ten 2 Ypok
BpaIICHUS " MIPUMCHCHHUS
MHOTOTPaHHHUKOB. 3HAHUU Ha
MIPAKTUKE
75. | MHOrOrpaHHuK, 1 VYpoxk
OTTMCAHHBIH MIPUMCHCHHUS
OKOJIO cdepsr; 3HaHWI Ha
chepa, MpaKTUKE
BIIHCaHHAs B
MHOTOTPaHHHK
WM B Telo
BpaIeHMSL.
76. | KonTtponpHas 1 Ypok koHTposs u | Temarnueckui
pabota mo Teme: NPOBEPKH 3HAHUHA | KOHTPOJIB!
TeJa BpaIleHUs U yMEHUH KOHTpPOJIbHAs
pabora.
O0BémbI TET 5
77. | Ilonstue oObema. 1 Ypok
OcHOBHBIE dbopMupoBaHUs
CBOICTBA HOBBIX 3HAHUU
00BEMOB Tel.
78. | O6béM 1 Ypok
IUAJTUHIPA. dbopMupoBaHH

O06BEM KOHYCa

HOBBIX 3HAHUN
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79. | O06bém mmapa u 1 Ypok
cepsl. ¢dbopmupoBaHus
HOBBIX 3HAHUI
80. | [lomoOHubie Tena B 1 Ypoxk
IIPOCTPAHCTBE. IPUMEHEHUS
CootHomieHus 3HAHUU Ha
MEXy IPaKTUKE
TUTOIIASIMH
MMOBEPXHOCTEM,
o0bEMaMu
MOIOOHBIX TEIL.
81. | KonTponpHas 1 Ypoxk koHTposa u | TemaTtuueckuit
pabota: 00BEMBI IPOBEPKU 3HAHUM | KOHTPOJIb!
Ten U YMEHHH KOHTPOJIbHAS
pabora.
BekTopbl u| 10
KOOPJANHATHI B
NPOCTPAHCTBE
82. | Bektop Ha 1 Ypok
IUIOCKOCTH W B PUMEHEHHS
IIPOCTPAHCTBE. 3HaHUH Ha
PaKTHUKE
83. | CnoxeHue u 1 Ypok
BBIUUTAHUE PUMEHEHHS
BEKTOPOB. 3HaHUH Ha
YMHOXkeHne [IPaKTUKE
BEKTOpa Ha YHUCIIO
84. | KommuranapHseie 1 Ypok
BEKTOPBI. PUMEHEHUS
[IpaBuno 3HaHWI Ha
napajiesienunea IPaKTUKE
85. | Pasnoxenue 1 Ypoxk
BEKTOpa IO TpeM IPUMEHEHHS
HEKOMITJIaHAPHbI 3HaHUH Ha
M BEKTOpaM PaKTHUKE
86. | IIpsmoyronpHas 1 VYpoxk
cucremMa dbopMupoBaHUs
KOOp/AMHAT B HOBBIX 3HAaHUM
MIPOCTPAHCTBE.
Koopaunatst
BEKTOpa
87. | Ilpocreiimme 1 Ypoxk
3a1a4u B dbopMupoBaHUs
KOOp/AMHATaXx. HOBBIX 3HAaHUH
88. | Yron MEXTY 1 Ypoxk
BEKTOpaMHU ¢dbopmupoBaHus
HOBBIX 3HAHUU
89. | CxansipHoe 1 Ypoxk
MIPOM3BEICHNE dbopMupoBaHH
BEKTOPOB HOBBIX 3HAHUI
90. | Beruucnenue 1 Ypok
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yTJIOB MEXY MPUMEHEHHUS
MPSAMBIMHA u 3HAHWM HA
TJIOCKOCTSIMU MIPAKTHKE
91. | KoopaunarHo- 1 Ypok
BEKTOPHBIH METO]T MIPUMEHEHUS
pu peLeHnu 3HaHWM HA
reOMETPUUYECKUX MIpPaKTUKE
3aja4
IloBTOpEHUE, 7
00o0menue u
cUCTeMATH3aALUA
3HAHUM
92. | IloBTOpeHwue: 1 Ypok
OCHOBHEIE MIOBTOPEHMS,
¢burypsl, (Hakrsl, CHUCTEMaTH3aIu1
TEOpEeMBbI  Kypca 1 00001IIeHUS
TUIAHUMETPUH. 3HAHUH,
3aKpeTUICHUS
yMEHUM
93. | [loBTOpeHume: 2 Ypoxk
3a/1a4uu MOBTOPEHMUS,
IUTAHUMETPUH | CHCTEMaTH3aIHH
METObI ux U 000011IeHN
peueHus 3HAHU,
3aKpeIICHUs
YMEHUH
94. | IloBTOpEHUE: 2 Ypox
OCHOBHEIE MIOBTOPEHMS,
¢burypsl, (HakThl, CUCTEMATH3aLNH
TEOpEeMBbl  Kypca 1 0000IICHHS
CTEPEOMETPUH. 3HAHUU,
3aKpeTUIeHUS
yMEHUH
95. | [loBTOpEHHUE: 2 Ypoxk
3aJjauu MIOBTOPEHMS,
CTEPEOMETPUH U CHCTEeMaTH3aIHH
METObI ux 1 00001IeHUS
peueHust 3HAHUM,
3aKperIeHUs
YMEHUHI
Mopynpe «BeposSITHOCTb U CTaTUCTHKAY
Ne Paznen / rnaBa Kon-Bo | Tun 3anstus | Buau dpopmer | Kanennapusie/paktu
/ Tema 4acoB KOHTPOJISI | YeCKHE CPOKH
y4eObHOro MIPOBEACHUS
peaMera
10 kiacc/ 1rox ooyuyenusi (34 yaca)
IIpencraBieHue TaHHBIX 4
U onucaTeJbHas
CTATHCTHKA
1. \ [Tpencrasnenune 1 Ypok
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MaHHBIX C IIOMOILBIO

dbopmupoBaH

TaOJIMII U IUArPaMM. ust HOBBIX
3HAHUI

2. Cpennee Ypok
apupMeTHIECcKoe, dbopMHUpoOBaH
Me/iaHa, ust HOBBIX

3HaHUI

3. Haubomnsuiee u Ypok
HauMEHbIIIee dbopmupoBan
3HAYCHUs, pa3Max. ust HOBBIX

3HAHUI

4. Hucnepcus, Ypok
CTaHJIapTHOE dbopmupoBan
OTKJIOHEHHE us HOBBIX
YHCIIOBBIX HAOOPOB 3HAaHUU

CayuaiiHble ONbITHI U

cly4yaiiHble cOObITHS,

ONBITHI C

PaBHOBO3MOKHBIMH

3J1eMeHTAPHBIMH

HCXO0aMHU

5. Crnyuaiinbie Ypoxk
JKCIIEPUMEHTHI ¢dbopMupoBaH
(OTIBITHI) u us HOBBIX
CIy4YaiiHbIe 3HAHUU
COOBITHS.

DnemMeHTapHbIe
COOBITHS (MCXOJIBI).

6. BepositHOCTB Ypok
CIIy4aifHOTO MPUMEHEHUS
COOBITHSI. 3HAHUU Ha

MIPAKTUKE

7. BepositHocTH Ypok
COOBITHI B OMBITAX C MPUMEHEHUS
PaBHOBO3MOXKHBIMHU 3HAHUHT Ha
AJIEMEHTaPHBIMU MIPAKTUKE
COOBITHSIMU.

Onepanuu Hax

COOBLITHSIMH, CJIOKEHUE

BEPOATHOCTEH

8. Onepanun Haj Ypok
COOBITHSIMH: ¢dbopmupoBaH
nepeceueHme, ust HOBBIX
00beTMHEHNE 3HaHUH’
COOBITHI,

MPOTHUBOMOJIOKHBIE
COOBITHSI.

9. Jnarpammel Ditniepa. Ypok
dopmyna CIOXKEHUSA ¢dbopmupoBan
BEPOATHOCTEM ust HOBBIX
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3HaHUHI

10. | [marpammel Diinepa. Ypok
dopmyna ClI0XKEHUS IPUMEHEHUS
BEPOSITHOCTEN 3HAHUUI Ha

IIPaKTUKE

YcioBHas BEPOATHOCTD,

JAepeBo CIAYYAHMHOTO

onbiTa, hopmy.ia nMoJIHOM

BEPOSITHOCTH H

HEe3aBMCHMOCTD COOBITHI

11. | YcnoBHas Ypok
BCPOATHOCTb. q)OpMPIpOBaH
YMHOXeHUE } sl HOBBIX
BEPOSTHOCTEM. -

12. | depeBo ciay4ailHOTO VYpoxk
3KCICPUMCHTA. (1)OpMI/Ip0BaH

Ul HOBBIX
3HAHUU

13. | ®opmymna  moONHOIA Ypok
BEPOSATHOCTH. dbopmupoBaH

ust HOBBIX
3HAHUU

14. | ®opmyna  mosnHOM Ypok
BEPOATHOCTH. IIPUMEHEHHUS

3HAHWUMI Ha
IPaKTUKE

15. | HezaBucumsie Ypok

COOBITHS dbopmupoBaH
ust HOBBIX
3HAHUU

16. | He3aBucumele Ypox
COOBITHS IIPUMEHEHHUS

3HAHWUMI Ha
IPaKTUKE

JJIeMEeHTBI

KOMOMHATOPHUKH

17. | KombunatopHoe Ypok
MPaBUIIO dbopmupoBaH
YMHOXEHHS. us HOBBIX

3HAHWI

18. | IlepectanoBku U Ypok
(bakTopuai. dbopmupoBaH

ust HOBBIX
3HAHWI

19. | Yucno coueTaHwuid. Ypok

dbopmupoBaH
ust HOBBIX
3HAaHUU

20. | TpeyroyibHUK Ypok
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[Tackansa. ®opmyna

dbopmupoBaH

ounoma HeroTona ust HOBBIX
3HAHUI

Cepuu

1ocJIe10BaTeJIbHBIX

HCIBITAHUI

21. | bunapHbIit Ypok
CIIy4alHBbIN OIIBIT ¢dbopmupoBan
(ucmpITaHKE), yCHeX us HOBBIX
W HEyzaya. 3HAHUU

22. | He3aBucumsie Ypok
UCIBITaHUS. ¢dbopmupoBan

us HOBBIX
3HAHUMI

23. | Cepust HE3aBUCUMBIX Ypok
HCIIBITAaHUH 10 ¢dbopMupoBaH
MIEpPBOrO ycrexa. us HOBBIX
Cepus HE3aBUCUMBIX 3HAHUI
HCIIBITAHUI
beprymn.

Cay4aiinble BeJINYMHBI U

pacnpeaeleHus

24. | Ciyuaitnas VYpoxk
BEJIMYMHA. ¢dbopMupoBaH

us HOBBIX
3HAHWMI

25. | Pactipenenenue Ypoxk
BEPOATHOCTEM. dbopMupoBaH
Junarpamma ust HOBBIX
pacnpeneseHusl. 3HAaHUH’

26. | Pactipenenenue Ypoxk
BEPOATHOCTEM. MIPUMEHEHUS
Junarpamma 3HAHUU Ha
pacnpeneseHusl. MIPAKTUKE

27. | Cymma U Ypok
IIPOU3BENCHUE dbopMupoBan
CITy4aiHbIX ust HOBBIX
BEJIUYHH. 3HAHUU

28. | Cymma U Ypok
IIPOU3BEACHUE MPUMEHEHUS
CIIy4ailHbIX 3HAHUU Ha
BEJIMYMH. MIPAKTUKE

29. | Ilpumepst Ypok
pacnpeneneHui, B MIPUMEHEHUS
TOM YHCIE 3HAHUU Ha
TFEOMETPUUECKOE U MIPAKTUKE
OMHOMUAJIBHOE.

O0o0menne n

CHCTEMATH3ALMS 3HAHUI

30. | IToBTOpeHnue. Ypoxk
OnwucarenpHas MOBTOPEHMUS,
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CTaTHCTHUKA. cucTemMarusarg
CrnyuailHble  OIBITHI uu "
u BEPOATHOCTH 00001eHus
CIIy4alHBIX 3HAHUM,
COOBITUH. 3aKperICHUs
yYMEHUHI
31. | IloBTOpeHwue. 2 Ypok
Onepanun Haj IIOBTOPEHMUS,
COOBITHUSMHU. cucTemarusarg
uu "
000011IeHN A
3HAHUIA,
3aKperICHUs
YMEHUHI
32. | IloBTOpeHwue. 2 Ypok
DneMeHTbI IIOBTOPEHMUS,
KOMOMHATOPHKH, cucTemMarusarg
CepUU HE3aBHUCHMBIX uu u
HUCIBITAaHUH. 0000111eHNA
3HAHUIA,
3aKpeIICHUs
YMEHUHI
11 kaacc/ 2rox ooyuenusi (34 yaca)
IloBTOpEHHE, 4
00001IeHE H
CHCTeMATH3aIUs 3HAHUIA
26. | CiyyaifHble OMBITHI 1 VYpoxk
" BEPOSTHOCTH MTOBTOPECHMUS,
CITy4aifHbIX cucTemMarusarg
COOBITHH. 578 u
000011eHns
3HAHUIA,
3aKpeTIeHUs
YMEHUH
27. | Cepun 1 VYpoxk
HE3aBHCHMBIX MTOBTOPECHMUS,
WCTIBITAHUH. cucTemMarusarg
7074 "
000011eHus
3HAHU,
3aKpeTICHUS
YMEHUH
28. | Ciyuaiinble 2 Ypok
BEJTUYIHHBI u MTOBTOPECHHUS,
pacnpeseneHus cucTemMarusarg
7074 "
000011eHus
3HAHU,
3aKpeTICHUS
YMEHHI
MartemaTuyeckoe 4
0KHAAHHE CIyYailHOi
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BCJIMYIHMHBI

27. | llpumepst Ypok
MIPUMEHEHUS dbopmupoBan
MaTeMaTU4ecKoro us HOBBIX
O’KMJIaHUS 3HaHUI
(cTpaxoBaHue,

JoTepes).

28. | Maremaruueckoe Ypok
OKHMJIAaHHE CYMMBI dbopmupoBan
CITy4alHbIX us HOBBIX
BEJIMYMH. 3HAHUI
Marematnueckoe Ypok
OKHMJIAaHHE CYMMBI MIPUMEHEHUS
CIIy4alHBIX 3HAHUU Ha
BEJIMYMH. MIPaKTHUKE

29. | Maremarnueckoe Ypox
O’KHJIaHUE dbopmupoBan
F€OMETPUYECKOTO us HOBBIX
1 OWHOMHAIBLHOTO 3HAHUI
pacrpeeneHuin

JAucnepcust u

CTaHJApTHOE

OTKJIOHEHHUE CJIy4ailHOH

BeJIMYMHBI

30. | ducnepcus u Ypok
CTaHJapTHOE ¢dbopmupoBaH
OTKJIOHEHHE. us HOBBIX

3HAHUU
Jucnepcus " Ypok
CTaHJapTHOE MPUMEHEHUS
OTKJIOHEHHE. 3HAHUU Ha

MIPaKTHUKE

31. | Hucnepcun Ypok
F€OMETPUYECKOTO dbopMupoBaH
1 OMHOMHAIBHOTO us HOBBIX
pacrnpesiesieHus. 3HAHUI
Jucnepcun Ypok
F€OMETPUYECKOTO MPUMEHEHUS
1 OMHOMHUATBHOTO 3HAHUU Ha
pacrnpeiesieHus. MPaKTHUKE

3aKkoH 00/1bIIMX YHCEJ

32. | 3akoH OONBIIUX Ypok
quCed. dbopmupoBaH

us HOBBIX
3HAHUU

33. | BeibopouHsIit Ypok
METOJI MIPUMEHEHUS
HCCIICIOBAHUM. 3HAHUU Ha

IIPaKTHUKE

HenpepeiBHbIE

cnyqal“mble BCJIMYHHBI
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(pacupenesieHus)

34. | Ilpumepsl 1 Ypok
HETIPEPBIBHBIX dbopMHupoBaH
CITy9aifHbIX ust HOBBIX
BeJIMYKMH. DYyHKIMS 3HaHUHI
IJIOTHOCTHU
pacrpeiesieHus.

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

3HAHWI

HopmaabHoe 2

pacnpeeaeHust

36. | 3amaum, 1 Ypoxk
MIPUBOIATITNE K dhopMHUpOBaH
HOPMaJTbHOMY ust HOBBIX
pacrpeiesICHUIO. 3HaHUI

37. | OyHKIHS 1 Ypok
IUIOTHOCTH u dhopMHUpOBaH
CBOICTBA us HOBBIX
HOPMAaJIBHOTO 3HaHUI
pacmpeesIeHusI.

IoBTOpEHHE, 15

00001IeHNE U

cHUCTeMaTH3alus 3HAHU

38. | IloBTopenue: 2 VYpox
MIPEJICTaBICHHE MTOBTOPEHMUS,
JTAHHBIX c CHCTeMaTHh3aIl
IIOMOIIBI0 TalJIHIL 15051 Hu
U AWarpamMm 00001IEHNS

3HAHUIA,
3aKpeTIeHUs
YMEHUH
IToBTOpeHme: 1 Ypox
omnucarejbHas MTOBTOPEHMUS,
CTaTHCTHKA CHCTeMaTHh3aIl
15071 51
00001IeHS
3HAHU,
3aKpeTICHUS
YMEHUH

39. | IloBropenue: 2 Ypoxk
OIBITHI c MTOBTOPEHHUS,
PaBHOBO3MOXKHBIM CHCTeMaTHh3aIl
U 3JIEMEHTApHBIMH 15071 u
COOBITHSIMHU 00001IeHS

3HAHU,
3aKpeTICHUS
YMEHHI

40. | IloBTopenue: 2 Ypoxk
BBIYMCIICHUE MMOBTOPCHHS,
BEPOATHOCTEMN cucTeMaTH3aIl
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COOBITHIA uu u
MIPUMECHCHHEM 00001IEHNs
hopmyi. 3HAHWH,
3aKpEIICHUS
YMEHHMI
IToBTOpEHuUE: Ypox
BBIUHCJICHHE MOBTOPEHMUS,
BEPOSITHOCTEN cucTemMaTusan
COOBITHIA uu u
MIPUMECHCHHEM 00001IEHNs
rpaduyecKux 3HAHUH,
METOJI0B 3aKpEIICHUS
(xoopauHaTHas YMEHHH
npsiMasi, IEPEBO).
[ToBTOpEHue: Ypok
BBIYUCIICHUE MMOBTOPEHHS,
BEPOATHOCTEM cucTemMarusarg
COOBITHIA uu u
MIPUMEHEHHUEM 0000111eHNA
rpaguyYecKux 3HAHU,
METOJIOB 3aKpeIICHUs
( tmarpamma YMEHUH
Diinepa)

41. | [loBToOpeHue: Ypok
CllydaiiHbIe MOBTOPEHMUS,
BEJIMYUHBI cucTemMarusarg
pacnpeneneHus uu u

000011IeHNA
3HAHUI,
3aKpeIICHUS
yMEHUH

42. | IloBTopenue: Ypok
MaTeMaTHYeCKOe IIOBTOPEHMUS,
OKUJaHHE cucTemMarusarg
CIIy4yalHOHN 15051 u
BEJIMYUHBI 00001IeHus

3HaAHUIA,
3aKpeTICHUS
yMEHUH
IIpuioxenne 3 k padoueil nporpamme
JIMCT BHECEHUS U3BMEHEHUI
Ne Tekcr n3meneHus [Tporoxon 3acenanus kapeapsl
/T

No Jlara

2023 — 2024 yueOHbIN TO




2024 — 2025 y4eOHbIi TOJT
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