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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo MaTeMaTUKe Ha ypOBHE CpEAHEro oOLIero oOpa3oBaHMUS
pa3zpaborana Ha ocHoBe DPI'OC COO c yu€ToM COBpPEMEHHBIX MHPOBBIX
TpeOOBaHUH, MPEIBIBIAEMBIX K MaTeMaTH4YeCKOMY OOpa30BaHUIO, M TPaTUIIMA
poccuiickoro  obpa3oBanusa. Peamm3zanus  mporpaMmbl IO MaTeMaTHKe
o0ecreunBaeT OBIAJICHUE KIIOYEBBIMUA KOMIIETEHIIUSIMHU, COCTABIISIOIIUMU OCHOBY

TUTS caMOpa3BUTHS 5 HEIPEPHIBHOTO oOpa3oBaHus, LIEJIOCTHOCTD
OOIIEKYNbTYPHOTO, JIMYHOCTHOTO M ITO3HABATCIIBHOTO Pa3BHTHS JIMYHOCTH
oOydJarommxcs.

B mporpamme mo mareMartvike Y4YTE€Hbl HAEM W moJiokeHusa KoHuennuu
pa3BUTUS MareMmaTudeckoro oOpazoBanusi B Poccuiickoit ®enepanuu. B
COOTBETCTBHUH C Ha3BaHUEM KOHUEMLNU, MaTEMATHYECKOE 00pa30BaHUE JOJIKHO, B
YACTHOCTH, MPEAOCTABISTh KaXI0My O0y4aroleMycs BO3MOKHOCTb JIOCTHKEHUS
YPOBHS MaTeMaTHYECKUX 3HAHWM, HEOOXOIMMOTo AJis JajbHEHIel yCHemHou
XKU3HHU B oO1IecTBe. FIMEHHO Ha pelleHHre 3TOM 3a/Jadd HalleJieHa Mporpamma 1o
MaTeMaTuke 0a30BOr0 ypOBHSI.

B snoxy uudpoBoii TpaHchopmanmmum Bcex cdep  UEIOBEUECKOM
JESTEIIbBHOCTH HEBO3MOXXHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3
0a30BOM MaTeMaTHMYECKOM MOJArOTOBKU. Y’K€ B IIKOJE MaTeMaTHKa CIIYKUT
OMOPHBIM TPEAMETOM JUJISl U3YYEHHUS CMEXHBIX AUCIUIUIMH, & B KU3HHU IOCIE
IIKOJIBI PeaIbHOM HEOOXOJMMOCTBIO CTAHOBHUTCSI HEMPEPHIBHOE 00pa30oBaHUE, UTO
TpeOyeT MOJHOLIEHHON 6a30Boi 00111€00pa30BaTENbHOM MOATOTOBKH, B TOM YHCIIE
U MaTeMaTh4ecko. DTo OOYCIOBIEHO TeM, YTO B HAIUM JHU PACTET YHUCIO
CHELUATBHOCTEN, CBA3AHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHUEM MATEMATHUKU: U
B cdepe DKOHOMUKH, U B OM3HECE, U B TEXHOJOTMUECKUX OO0JaCTSAX, U JIaKE B
rYMaHUTapHbIX cdepax. Takum oOpazoM, Kpyr oOydaromuxcs, AJig KOTOPBIX
MaTeMaTHuKa CTAHOBUTCS 3HAYMMBIM IPEIMETOM, CYIIECTBEHHO PACIIUPSIETCS.

[IpakTrueckas TOJIE3HOCTh MATEMATHKH OOYyCIIOBJI€HA TeM, 4TO &
NpEeIMETOM  SABISIIOTCA  (DyHIaMEHTaldbHbIE  CTPYKTYpbl  Hallero  Mupa:
MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBbIE OTHOIIEHUS OT HPOCTEHIINX,
YCBAaMBAEMBIX B HEMNOCPEACTBEHHOM  OIBITE, JO JOCTAaTOYHO CJOXHBIX,
HEOOXOUMBIX JIJISl pa3BUTHS HAYYHBIX U TEXHOJIOTMUECKHUX UaeH. be3 KOHKpeTHbIX
MaTE€MaTUYECKUX 3HAHWWA 3aTPyJHEHO NOHMMAaHWE IPUHLHUIIOB YCTPOMCTBA M
UCIIOJIb30BAHUSI  COBPEMEHHOM TEXHUKHM, BOCIPHUSTHE W  HMHTEpIpeTanus
Pa3HOOOpa3HON COLUATBHOM, SKOHOMUYECKOH, MOJUTUYECKON HHPOpMALINH,
Manod(p(eKTUBHA TOBCEJHEBHAs MpakTHYecKass JesATeNbHOCTh.  Kaxxmomy
YEJIOBEKY B CBOEH JKU3HH MPUXOAUTCS BBITOIHATH JOCTATOYHO CIOKHBIE PACUETHI
U COCTAaBIISATh HECJIOKHBIE AJITOPUTMBI, HAXOUTh HY>KHbIE (POPMYJIBI U IPUMEHSATD
WX, BJIAJACTh NPAKTUUYECKUMH TpPUEMAMU TEOMETPUUYECKHX HW3MEPEHUU U



MOCTPOCHUH, YNTaTh HH(POPMALIUIO, TIPEICTABICHHYIO B BUY TaOJMII, TUarpaMm U
rpauKoB, *UTh B YCIOBHSIX HEOMPEICIEHHOCTH U TMOHUMATh BEPOSTHOCTHBIN
XapakTep CIydalHbIX COOBITHIA.

OAHOBpPEMEHHO C paclidpeHueM cdep NpUMEHEHUs MaTeMaTUKd B
COBPEMEHHOM 00111ecTBe BCE 0oJiee BaXKHBIM CTAaHOBUTCS MATEeMAaTHUYECKUN CTHIIb
MBIIUICHUS, TPOSBISIOMNNACA B ONPENEIEHHBIX YMCTBEHHBIX HaBblKax. B
Ipolecce U3YYEHUs] MaTeMaTHUKA B apCeHall NPUEMOB M METOJAOB MBILUIEHUS
YyeJloBeKa €CTECTBEHHBIM O00pa3oM  BKJIOYAIOTCS HWHAYKIUS W JeAYyKIus,
00001IeHHe M KOHKpPETH3allus, aHallu3 M CHUHTE3, KiIaccupukauusa Hu
cuctemMaTuzanus, adcrparupoBaHue W aHajgorus. OOBEKTHl MaTEeMaTHYECKUX
YMO3aKJIIOUEHH, TMpaBUjia UX KOHCTPYUPOBAHHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOCHHM, CIOCOOCTBYIOT BBIPAOOTKE yMEHHUS (POPMYJIHPOBATH,
O00OCHOBBIBaTh U JOKa3bIBaTh CYXKICHHUS, TEM CaMbIM pPa3BUBAIOT JIOTUYECKOE
MBILIUIEHHE. MaTemMaTuke NPUHAUIEKUT BeAyllas posib B (POPMUPOBAHUU
QITOPUTMHYECKOW KOMITOHEHTHI MBIIIJIEHUS U BOCIUTAHUU YMEHUW JEMCTBOBAThH
10 3a/JJaHHBIM AJITOPUTMAM, COBEPIICHCTBOBATH W3BECTHBIE M KOHCTPYHMPOBATh
HOBbIE. B mporecce penieHus 3ajad — OCHOBHOM YyueOHOW JEATENbHOCTU Ha
ypoKax MaTeMaTHUKH — pPAa3BUBAIOTCA TBOpYECKass W MpPHUKIAJHAs CTOPOHBI
MBILLIIEHHUS.

OOyuyeHue MareMaTuke JaéT BO3MOXHOCTh pa3BUBATh Yy OOyYarouIuxcs
TOYHYIO, PAallMOHAIBHYIO M MH(OPMATUBHYIO peyb, yMEHHE OTOMpaTh Hauboliee
HOJIXOJSIINE SI3bIKOBbIE, CHMBOJIMUECKUE, IpapuuecKre CpecTBa sl BHIPAKEHUS
CYXJCHHUN U HATJSAHOTO UX MPEICTaBICHHUS.

Heo0xoaumMbIM KOMIIOHEHTOM OOIIEH KyJIbTYPbl B COBPEMEHHOM TOJIKOBaHUU
ABJIIETCSl O0IIee 3HAKOMCTBO C METOJAAMM MO3HAHUS JACHCTBUTEIBHOCTH,
MPEACTABICHUE O NPEIMETe W METOJE€ MATeMaTHKH, €ro OTJIWYUS OT METOJOB
€CTECTBEHHbIX M TYMaHUTapHbIX HayK, OO0 OCOOEHHOCTAX MNPUMEHEHHUS
MaTeMaTUKU JUJIsl pElIeHHs HayyHbIX M MPHUKJIaJHBIX 3a7ad. TakuM oOpaszom,
MaTteMaTH4eckoe oOpa3oBaHME BHOCUT CBOM BKJIal B (opMHUpoBaHUE oOuIeH
KYJbTYPhI YEJIOBEKA.

W3yyeHue MareMaTwkud CIOCOOCTBYET  3CTETHUYECKOMY  BOCIHUTAHUIO
YEJIOBEKa, NOHMMAaHHUIO KPACOThl M M3AIIECTBA MATEMATHYECKUX PACCYKICHUM,
BOCTIPUSATHIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUH.

[IpuopureTHpiMu 1ensiMu  00ydeHus: Marematuke B 10-11 kmaccax Ha
0a30BOM YPOBHE SIBJISIFOTCSI:

(dbopMupOBaHUE HEHTPATIbHBIX MATEMAaTUYECKUX MOHITHH (UMCIIO, BEJIMYMHA,
reoMeTpuYecKast durypa, nepeMeHHas, BEPOSITHOCTb, byHKIHA),
00eCneurBaOIIUX MPEEeMCTBEHHOCTh W IEPCHEKTUBHOCTh MaTeMaTUYECKOTO
oOpa3zoBaHus 00yJarOITUXCS;



MOJIBEICHUE OOYYAIOMINXCS Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHKU U OKPYXKAIOIIEr0 MHpA, MOHHUMAaHUE MATEMaTUKHU Kak
4acTU 00IIEH KyJIbTYphl YEJIOBEUECTBA;

pPa3BUTHE MHTEUICKTYyaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OO0ydaroImxcs,
M03HABATEJIbHOW  AKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH
MBIIUICHUS, UHTEpECca K U3YYECHUIO MAaTEMAaTHUKU,

dbopmupoBaHre (PYHKITMOHATLHOH MaTEMaTHYECKONW TPAMOTHOCTH: YMCHHS
pacno3HaBaTh MAaTEMATHYECKUE ACIIEKThl B PEaJIbHBIX >KU3HEHHBIX CUTyallUsIX U
NpU M3YYCHUU JAPYTUX YYCOHBIX NIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEeH, (QopMyaupoBaTh HMX Ha S3bIKE MaTeMAaTHKU M CO3/1aBaTh
MaTeMaTUYECKUE MOJEIHN, IPUMEHSITh OCBOCHHBIM MaTEMATHUYECKUN ammapar s
pelieHrs MPaKTUKO-OPUEHTUPOBAHHBIX 3aJad, UHTEPHPETUPOBATh U OLIEHUBATH
MIOJTy4YCHHBIC PE3YyJIbTATHI.

OCHOBHBIMHM JIMHUSIMU cojJiepkaHus MatemMaTuku B 10—11 kiaccax ABIsSIOTCA:
«Yucna u  BbIUMCHEHUS», «Anredpa» («AireOpanueckue  BBIPAXKEHUS,
«YpaBHEHUSI UM  HEpaBeHCTBa»), «Hawama MareMaTHYECKOro  aHaIu3ay,
«T'eometpus» («['eomerpuueckue ¢Gurypel M HMX CBOHCTBa», «M3mepenue
IrCOMETPUYCCKUX BEIMYMH»), «BeposaTHocTh M cratucTthka». JlaHHbIE JIWHUU
pPa3BUBAIOTCS TApajUIeNIbHO, KaXKJas B COOTBETCTBHM C COOCTBEHHOM JIOTHKOM,
OJIHAKO HE HE3aBUCHUMO OJ[HA OT JPYroM, a B TECHOM KOHTAKTE U B3aUMOJICUCTBUMU.
Kpome »sToro, ux oOBeAMHSET JOTMYECKash COCTaBJSAONIAs, TPAJULMOHHO
MpUCYIllasi MaTeMaTUKEe W TMPOHU3bIBAIONIAS BCE€ MATEMAaTHMYECKUE KYypChl H
conepxkarenbHple JHUU. ChopmymupoBanHoe B PI'OC COO TtpeboBanue
«BJAJICHUE METOJAaMU JOKa3aTeJIbCTB, aJITOPUTMAaMH PEIICHUs 3ajlady, YMEHHUE
dbopMyIUpoOBaTh OMpeeICHUsl, aKCUOMbI U TE€OPEMBI, PUMEHSTh UX, TPOBOJAUTH
JIOKa3aTeIbHbIE PACCYXKJICHUSI B XOJI€ pEUIeHUs 3a7ady» OTHOCUTCA KO BCEM
y4eOHBIM KypcaM, a GOPMHUPOBAHKE JIOTHYECKUX YMEHUM paclpeieiseTcs 0 BCeM
rojiaM oOy4eHHsI Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus.

B cootBerctBum ¢ ®I'OC COO wmaremaTuka SBISETCA 00s3aTEIbLHBIM
npeaMeTOM Ha JaHHOM YypoBHe oOpaszoBanus. [Iporpammoit mo maTeMaTHke
npeaycMaTpuBaeTCs u3yueHue yueOHoro npeamera «MaremaTukay B paMKax TpEX
y4eOHBIX KypCOB: «AJredpa U Hadaia MaTeMaTHYECKOTO aHau3ay, «I 'eoMeTpus»,
«BepodaTtHOCTh ©  cratucTUKa». @DOpMUPOBAHME  JIOTHUYECKMX  YMEHUU
OCYIIECTBIISIETCS HA MPOTSHKEHUU BCEX JIET 0O0YUYEHUSI Ha YPOBHE CpeIHEer0 00I1Iero
oOpa3oBaHus, a PJIEMEHTHI JIOTUKW BKJIFOYAIOTCS B COJIEPKAHHUE BCEX HA3BAHHBIX
BbIIIIE y4E€OHBIX KYPCOB.

OO6miee 4ncio 9acoB, PEKOMEHIOBAHHBIX U1l M3y4deHUss MareMatnuku — 340
yacoB: B 10 kimacce — 170 gacoB (5 gacoB B Hemento), B 11 kmacce — 170 gacoB (5
4acoB B HEJIEIIO).



IINIAHUPYEMBIE PE3VJBbBTATBI OCBOEHUA IIPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:KaaHCcKOro BOCIIUTAHUS:

e Cc(HOpMUPOBAHHOCTb T'PAKIAHCKON MO3UIMU OOYYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJI€HAa POCCHUUCKOro  OOIlecTBa, MPEACTABICHUE O
MaTeMaTUYECKNUX OCHOBaX (YHKIIMOHMPOBAHUS  PA3JIUUHBIX  CTPYKTYD,
SIBJICHUM, TIPOIIEAYP TPAXKTAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U JPYTOE),
YMEHHE B3aUMOJICHCTBOBATh C COI[MATBLHBIMUA MHCTUTYTaMU B COOTBETCTBUU C
uxX QYHKIUSMUA U HA3HAYCHUEM;

2) IaTPMOTHYECKOTO BOCTIMTAHMA:

e CcpOpMUPOBAHHOCTH POCCUMCKON TPa)KTAaHCKOW HJEHTHUYHOCTU, YBAKECHUS K
MPOILIOMY U HACTOSIIEMY POCCHICKONM MAaTEMATHUKHU, IEHHOCTHOE OTHOUIECHUE
K JOCTHKECHHUSIM POCCHUMCKUX MATEMATHKOB U POCCHUUCKON MaTeMaTU4eCKOU
IIKOJIbI, MCIIOJB30BAaHUE ATUX IOCTUKEHUM B JIPYTMX HAyKax, TEXHOJOTHUSX,
chepax SKOHOMHUKHU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

® OCO3HaHUE AYXOBHBIX LEHHOCTEHl POCCUHCKOrO0 Haponaa, c(hOopMUPOBAHHOCTH
HPAaBCTBEHHOI'O0  CO3HAHUS, OTUYECKOrO  TOBEACHUS, CBI3aHHOIO C
MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUW HAYKU U JIEITEIbHOCTBIO YUEHOTO,
OCO3HAHME JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

® DSCTETHUYECKOE OTHOIIEHUWE K MHUPY, BKIIOUYas JCTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHU, PACCYXICHU,
BOCIIPUUMYHMBOCTh K MATEMATUUECKUM aCIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nuecKoro BOCIUTAHUS:

e cpopMUPOBAHHOCTh YMEHUSI TPUMEHSITh MAaTEMAaTUUECKHE 3HAHUSI B MHTEpEcax
3I0pOBOTO U Oe30MmacHOTo 00pa3a *KU3HU, OTBETCTBEHHOE OTHOILIIEHUE K CBOEMY
3JI0POBBIO (3I0POBOC MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U OTIbIXA,
perymsipHas ¢u3nYecKas aKTUBHOCTH), (PU3UUYECKOe COBEPIICHCTBOBAHUE IPHU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) TPy10BOT0 BOCIIMTAHUSI:

® TOTOBHOCTh K TpPYIdy, OCO3HaHWE IIEHHOCTH TPYJIOIIOONS, WHTEpeC K
pazmuuHbIM  chepaM  NMPodEeCCHOHANBHON  ACATEIBbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOW M €€ MPUIOKEHUSIMU, YMEHUE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccu W peau30BbIBATH COOCTBEHHBIE >KU3HCHHBIC TUIAHBI,
FOTOBHOCTh W CHOCOOHOCTh K  MaTeMaTHUueckoMy OOpa3oBaHUIO U
caMOOOpa30BaHUI0 Ha MPOTSHKEHUU BCEH KWM3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JIOrM4eCKOT0 BOCIIUTAHUSI:



e CchOPMUPOBAHHOCTh  OSKOJOTHMYECKOHW  KYyJIbTYphl, TOHMMAaHHUE  BIHMSHHUS
COIIMAJIbHO-DKOHOMUYECKUX TPOLECCOB HAa COCTOSIHUE MPUPOJHOU U
COLIMAJIBHOM Cpellbl, OCO3HaHUE TJI00aJbHOTO XapakTepa 3KOJIOTMYECKUX
npo0seM, OpUeHTAlMsI HAa TPUMEHEHHE MaTeMaTUYeCKUX 3HAHUN /IS pellIeHUs
3a/1a4 B 00JIaCTH OKPY>KaIOIIEel Cpe/ibl, TUIAHUPOBAHUE TTOCTYIKOB U OLIEHKH UX
BO3MO>KHBIX ITOCJIEACTBUAN JIJI1 OKPYKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

e CchOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Da3BUTHsI HAyKd W  OOIIECTBEHHOM NPAKTUKH, ITOHUMAHHE
MaTEMaTUYECKOM HayKu Kak c(epbl 4eJIOBEUECKOW NesATEIbHOCTH, JTaroB €€
pa3BUTHS M 3HAYMMOCTH JUISI PA3BUTHUS LMBWIM3ALMH, OBJAJCHHUE S3BIKOM
MAaTeMaTUKU U MaTeMaTUYECKOW KYyJIbTYpOM KakK CPEICTBOM IIO3HAHUS MUPA,
TOTOBHOCTb OCYLIECTBIISATh IIPOCKTHYIO U HCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJVBUAYAJIBHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDI

B pesynaprare wu3yueHuss MaTreMaTHKd Ha YPOBHE CpEOHEro OOIIero
oOpa3zoBanus y oOyvarouierocs OyayT cGOpPMHUpPOBAaHbI MO3HABATEIbHBIE
yHHUBEpCaJbHbIC yueOHbIC JEHCTBHUS, KOMMYHUKAaTUBHbBIC YHUBEPCAIbHBIC YICOHBIC
NCHCTBUS, pPETYISATUBHBIC YHUBEpPCANIbHBIE Y4YeOHbIE JIEHCTBHUS, COBMECTHAs
TESITEbHOCTb.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1oruyeckue 1eMcTBUNA:

® BBIIBIATH M XapaKTEpU30BaTh CYIIECTBEHHBIE IPU3HAKA MAaTEMAaTHYECKHUX
OOBEKTOB, TOHATHI, OTHOLICHUA MEXAY MOHATHUAMHU, (POPMYIHPOBATH
ONPEAECICHUS NOHATHUH, YCTaHAaBJIMBATh CYIIECTBEHHBIN IIPU3HAK
KJaccu(uKanuy, OCHOBaHUS [Jsi OO0OOLIEHUST M CpaBHEHUs, KPUTEpUU
IIPOBOJAMMOI0 aHAJIN3A,

® BOCHPHUHUMATB, dbopmynupoBath U IpeoOpa3oBHIBATH CYXKJICHUS:
yTBEpIAUTENIbHbIE M OTpHUIATEeNbHbIE, €IUHUYHbIE, YacTHble U 0O0Iuue,
YCIIOBHBIE;

® BBIIBIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U NPOTUBOPEUUS B
dakTax, JaHHBIX, HAOTIOACHUSIX U YTBEPKACHUSX, MpeAsiaratb KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYNN;

e JeJ1aTh BBIBOJABI C MCHOJIB30BAHUEM 33aKOHOB JIOTMKH, JE€IYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

® IIPOBOJAUTH CaMOCTOSTENIBHO JOKAa3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(mpssMBIE W OT NPOTHBHOIO), BBICTPAUBAaTh apPryMEHTALMIO, HPHUBOJIUTH
OpUMEpbl U KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIE CYXICHUS W
BBIBO/IbI;



BbIOHMpaTh CIOCOO pemieHus y4yeOHOM 3adauu  (CpaBHUBATh HECKOJBKO
BApUAHTOB pElIeHUs, BBHIOMpATh HaumboJee MOAXOIANIMN ¢  y4ETOM
CaMOCTOATENbHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KAk MCCIEI0BATEIbCKUA HWHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BONPOCHL, (UKCHUPYIOIIME MPOTHBOpEYHE, MpodiiemMy,
yCTaHaBIMBATh UCKOMOE U JIaHHOE, (POPMUPOBATH TUIIOTE3Y, APIYMEHTHUPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIBHO CIIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE I10
YCTaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTU4eckoro oObEeKTa, ABJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTaMHU, SIBICHUSIMH, IPOLIECCAMU;
CaMOCTOSITENIbHO (OpMYJIMpOBaTh OOOOLIEHUS M BBIBOJABI IO pPE3yJbTaTam
IPOBEAEHHOIO HAOMIOAEHUS, HCCIENOBAaHUA, OLEHUBaTh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBAaTh BO3MOKHOE pa3BUTHE IIpollecca, a TakKe BBbIIBUIaTh
IPEIOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBIABJIATH JeUInTel MH(pOpPMAIMK, JaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOIIPOC U TSI PEIICHUS 3a/1a4H;

BBEIOMpPATh MH(GOPMAIMIO W3 WCTOYHWKOB PA3IMYHBIX THIIOB, aHAIM3UPOBATH,
CHUCTEeMaTH3UPOBATh U WHTEPIPETHPOBATH HH(POPMAIIMIO PA3IUIHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUPOBaTh HH(OPMAIINIO, IMPEACTABIATh €€ B PasIUYHBIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaA&KHOCTD uHbOpMaIu 1o CaMOCTOSITEIIEHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE YueOHbIEe 1eiCTBUSA

BOCIPUHUMATh U (POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUAMHU U
HEeJSIMA OOILEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M TMCBMEHHBIX TEKCTAX, JAaBATh MOSICHEHUS 110 XOAY PELIEHUs 3aauH,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

B X0Jle OOCYXJEHHMs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBlI,
npoOJemMbl, pelaeMoi 3adaud, BBICKA3bIBATh WJECH, HAlIEJIEHHbIE Ha TMOUCK
pelIeHus], COMOCTABIATh CBOM CYXICHUS C CYXACHUSMHU APYIMX YYaCTHUKOB
Janora, 0OHapy>KMBaTh pa3IUuKle U CXOACTBO MO3ULIUHN, B KOPPEKTHOU Gopme
(bopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IPEACTABIATh PE3yJbTaThl PELICHUs 3aJauM, 3KCIEPUMEHTA, HCCIEAOBAaHMS,
POEKTa, CaMOCTOSITEIbHO BHIOMpaATh (HOpMAT BBICTYIUICHUS C Y4ETOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.



PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PELIECHUsl 3aJlayu, BHIOUpATh CIOCOO pEIIeHUs ¢
y4€TOM  UMEIONIUXCS  PECypCcOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPHAHTHI PEIICHUN C Y4ETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

BJIAJICTh HaBBIKAMH MTO3HABATEIILHON pedieKCHu KaKk OCO3HAHUS COBEPIIAEMBIX
NEUCTBUNA U MBICTUTENIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BJIAJETh CIIOCOOAMU
CaMOIIPOBEPKH,  CAMOKOHTpPOJII  Ipolecca W pe3yibTaTta  peuieHus
MaTeMaTU4YECKOU 3a7auH;

MPEABUJIETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IpPH PEUICHUM 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B [IEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
JTAHHBIX, HAWJEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEIU U YCIOBUSIM, OOBACHATh MPUUUHBI
JOCTUKEHUSI WM HEJOCTUKEHHUS PE3yJbTaTOB [EATEIbHOCTH, HAXOJUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA JEATEILHOCTD:

IIOHMMAaTh W MCIOJIB30BaTh IPEUMYIIECTBA KOMAHJIHOM W WHAWBUAYAJIbHOU
paboThl mNpU peleHHH YYEeOHbIX 3aJady, NPUHUMATh LeJlb COBMECTHOMN
NEeSATEIbHOCTH, MJIAHUPOBATh OPTaHU3ALMI0 COBMECTHOM PabOThI, paclpeaessTh
BUJIbI paboOT, IOTOBapuBaThCs, OOCYXKAAaTh MpoLECC U pe3yibTaT padoThl,
000011aTh MHCHUSI HECKOJIBKHMX JTIOICH;

y4acTBOBaTh B TIpyNNoBbIX (opmax padoTbl (0OCyXaeHHs, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbD» U HWHBIE), BBHINOJHIATH CBOIO YacTh pabOThl U
KOOPJIMHHPOBATh CBOM ACUCTBUS C APYIMMH 4JI€HAMU KOMAaHJbI, OLEHUBATH
KayecTBO  CBOEro0  BKJaJa B  OOMMH  MPOAYKT MO  KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

IIpeaMeTHbIe pe3yabTaThl OCBOCHUS paboyeil mporpaMmbl IO MaTEMATUKE

MPEACTaBICHbl MO ToJaM OOy4YeHHUsl B paMKaxX OTIEIbHBIX Y4E€OHBIX KypCOB B
COOTBETCTBYIOIUX PA3IEIIAX HACTOSIIEH IPOrPaMMBI.



PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A»

MOACHUTEJBbHASA 3AIINCKA

VYyeOHblli Kypc «Anredpa ¥ Havajla MaTEMATUYECKOTO aHAINU3a» SIBIIAETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYTroi CTOPOHBI, (hopmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHHSI YYEOHBIX KypCOB HH(POPMATHUKH, OOIIECTBO3HAHUS, HWCTOPHH,
cioBecHOCTU. B pamkax ydeOHOro kypca «Anrebpa m Hayajga MaTeMaTUYECKOTO
aHanM3a» oO0ydYaroluecss OBJIAJCBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOMN
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOUN Gopme.

VY4eOHblll Kypc anreOpbl ¥ Hadal MaTEeMaTHYECKOTO aHallh3a 3aKja/ibIBacT
OCHOBY [IJIi YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHMMAHUS OCHOBHBIX TEHJCHIIMM HKOHOMHUKHM U OOIICCTBEHHOW >KHU3HU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO UCIIOJIb30BaTh UX B MOBCEIHEBHOM XKU3HU. B TOXe Bpems
OBJIaJIcHHE AaOCTPaKTHBIMM W  JIOTUYECKH CTPOTMMH  MaTeMaTHUYeCKUMHU
KOHCTPYKIIUSIMA Pa3BHBAET yYMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBLIBATH
UCTUHHOCTh yTBEPXKJIEHUSA, WCIOIB30BaTh O0000IIEHHEe ¢ KOHKPETU3AIHIO,
a0CTparupoBaHue U aHaJOTHIO, (OPMHUPYET KpPEaTUBHOE U KPUTHUYECKOE
MbIlIieHUEe. B Xone u3ydeHus ajreOpbl M Hayajdl MaTeMaTHYECKOro aHaju3a Ha
YPOBHE CpeIHEro oO0Iero oopa3zoBaHUsl OO0yYarOIIUECs MOJY4YalOT HOBBIA OIBIT
pelieHrs MPUKIaJAHBIX 3a/1ady, CaMOCTOSITEILHOIO MOCTPOCHUS MaTeMaTHYECKHUX
MOJIEJIE pEAIbHBIX CUTyallMd W HHTEPHPETALMH IIOJIYYEHHBIX PELICHUM,
3HAKOMSITCSl C MPUMEPAMU MATEMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOAE, HAYKE
U B UCKYCCTBE, C BBIIAIOIIUMUCS MaTEMaTUYECKUMH OTKPBITHSIMHU U UX aBTOpaMH.

VY4eOHplll Kypc anreOpbl M Hadajdl MaTeMaTHYEeCKOTO aHaim3a o0Jamaet
3HAYUTEILHBIM BOCITUTATEIIbHBIM MMOTEHIIMAJIOM, KOTOPBIM peaiu3yeTcsl KaK 4epes
y4COHBIH Marepua, CITOCOOCTBYIOIIHIA bopMUpOBaAHUIO HAay4YHOTO
MUPOBO33pEHUS, TaK M uepe3 cnenuuky ydyeOHOU IeATeIbHOCTH, TpeOyromien
CaMOCTOSITENIbHOCTH, AKKYPAaTHOCTH, MPOIOJKUTEIIbHON KOHIICHTPAIIMU BHUMAHHUS
Y OTBETCTBEHHOCTH 3a MOJyYEHHBIN pe3yJbTar.

B ocHoBe Meroauku oOydeHus anrebpe M HauyajgaM MaTEeMaTHYeCKOTO
aHaJIK3a JISKUT JCATETHHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpykType mporpamMmmbl mo aireOpe M Hadajiam aHalii3a BbIJICISIOTCS
CIIEIYIOUIUE COJIePKATEIbHO-METOAMUECKHE JIMHUU: «Yucna M BBIUYUCICHUSY,



«Dyuknun u - rpadukmy, «YpaBHeHHMs U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHanusa», «MHoXkecTBa M JIOTHKa». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIUUECKUE JIMHUM HW3Y4aroTCsd Ha IPOTSHKEHHH [JBYX JIET
oOyueHHusi Ha ypOBHE CPEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOIOJIHSIS
JIpYT Apyra W MOCTENEHHO HACHIAsICh HOBBIMH TeMaMH W pazaenamu. J(aHHbII
y4eOHBI KypC SBIS€TCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBEAMHSET B cele
CoJiep>KaHUE HECKOJIbKIUX MaTeMaTUYECKUX JUCHUIUIMH: alreOpa, TPUTOHOMETpHS,
MAaTEMATUYECKUN aHAIN3, TEOpUs MHOXECTB W Japyrue. Ilo mepe Ttoro kak
oOyuaroluecs: OBJIaJeBaOT Bc€ OoJjiee MIMPOKUM MaTEMaTHUYECKUM amnmapaToM, y
HUX TI0CJIEIOBATEIbHO (POPMUPYETCSI M COBEPLICHCTBYETCS YMEHUE CTPOUTH
MaTEMaTUYECKYIO0 MOJENb PEAJbHOM CUTYalluH, IPUMEHATH 3HAHMS, [I0JyYEHHBIE B
y4eOHOM Kypce «Ajrebpa M Hayala MAaTEeMAaTHYECKOTO aHAJIW3a», Uil PeLIeHUs
CaMOCTOATENbHO  CPOPMYJIMPOBAHHON MaTeMaTHYECKOM 3ajaud, a 3aTeM
MHTEPHPETUPOBATH NOJYUYECHHBIN Pe3yJIbTar.

ConepxxarenpHO-MeTOAUYECKasd JTUHUS «Yucaa U BBIYUCICHUS» 3aBEpIIacT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanusi. Ha ypoBHe cpenHero oduiero
oOpa3oBaHMsi 0cOo0O€ BHUMaHue yzAensercs (OPMUPOBAHUIO  MPOYHBIX
BBIYMCIIUTEIBHBIX HABBIKOB, BKIIOUAIOIIUX B c€0s HMCIOJIb30BAaHUE Pa3JIMYHBIX
dbopM 3anmucu JACHCTBUTENBHOTO YHCIA, YMEHHE palUOHAIBHO BBITOJHSTH
NEUCTBUS C HUMH, JIeJaTh MNPUKHUAKY, OLIEHMBaTh pe3yibrar. OOywaromuecs
MOJIYYalOT HaBbIKA NPUOIMKEHHBIX BBIYMCICHUN, BBINOJHEHUS ACHCTBUU C
YHCJIaMU, 3allUCaHHBIMU B CTaHJApTHOHN (popme, UCTIOIb30BaHUS MaTEMaTHYECKUX
KOHCTAaHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUM.

ConepxarenpHasl JIMHAS «YPAaBHEHHMST UM HEPABEHCTBA» pEAIU3yEeTCs Ha
MPOTSHKEHUHM BCEro OOy4YeHUss Ha YpOBHE cpefaHero oOiero oOpa3oBaHUs,
MOCKOJIbKY B KaXJOM pasjelie MporpaMMbl  MPEAYCMOTPEHO  pelieHue
COOTBETCTBYIOIIUX 3aaad. OOydaroniyecs OBJaAEBAIOT PA3JIMYHBIMU METOJAMHU
peleHus  UeJblX,  pPalMOHAJBHBIX,  UPPALUOHAIBHBIX,  IOKA3aTEJIbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHHM, HEPABEHCTB M UX CHUCTEM.
[TosryueHHbIE YMEHUSI UCHOJB3YIOTCS MPHU HCCIAEAOBAaHUU (DYHKUIUH C MOMOIIbIO
POM3BOIHOMN, PEIICHUH MPUKIIAAHBIX 33/1a4 U 33]]a4 Ha HaX0XACHUE HauOOJIbIINX
Y HauMEHbLIMX 3HadeHui (yHKuuu. [laHHasi conepkareiabHasi JMHUS BKIIOYAET B
cedst Takke (opMUpOBaHME YMEHUW BBINOJHATH pacu€rbl 1Mo  Gopmynam,
npeoOpa3zoBaHus HENbIX, palMOHANIbHBIX, UppalOHATBHBIX u
TPUTOHOMETPUUECKUX BBIPAKEHUI, a TaK)Ke BBIPAXKEHHM, ColepKaIUX CTENEHHU U
gorapumel. brarogaps u3yudeHuio anreOpandeckoro marepuana MpPOUCXOAUT
JanbHEWIIee pa3BUTHE  ANTOPUTMUYECKOTO U aOCTPaKTHOTO  MBILIUICHHUSA



oOyuaromuxcs, (pOpMHUPYIOTCS HABBIKM JACTYKTUBHBIX PACCYXIECHUH, pabOThHI C
CUMBOJIbHBIMH (hOopMamu, MPEACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B
BUJIC PABEHCTB M HEpaBeHCTB. AnrebOpa mnpemyiaraeT 3h()EeKTUBHBIE HHCTPYMEHTHI
JUISL  PEHIEHUs TMPAKTUYECKHMX M E€CTECTBEHHO-HAYUYHBIX 3aJlad, HarIsgHO
JEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKa HAYKHU.

CopepxarenpHo-MeTonnYecKass JUHUS «DyHKIMU U TpaduKuA» TECHO
NEPEIuIeTaeTCsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEN0BATEIbHOCTh U3yUEHUs MaTepurana. M3ydeHue cTeneHHoun,
MOKa3aTeJIbHOM, JTIorapu(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS peUIeHUs 3a7ad U3 JAPYTUX YYEOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KAK C MAaTEMAaTUYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHWI U HepaBeHCTB. IIpu »ToM OoOmblIOE BHUMaHUE
yaensiercss (GOPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYJIaMH 3aBUCUMOCTH MEXTY
pPa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Matepuan coaep)kaTelbHON JIMHUU HAlEJeH Ha pa3BUTHE YMEHHUU U
HaBBIKOB, IO3BOJISIIOIIMX BbIpaXKaTh 3aBUCHUMOCTH MEXIy BEJIMYMHAMH B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3ALIMK, UCTI0JIb30BAHUIO aHAJIOT .

ConepxarenpHas nuHua «Hayana mMaremMaTHyecKOro aHalin3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYTI KaK MaTeMaTHYECKHUX, TaK W MPUKIAJAHBIX 3ajad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIEN0BATh U
CTpouTh Tpaduku (PYHKIUH, oOmpenensTh UX HAUOOJbIINE W HAUMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAun (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
yckopeHus npoueccoB. CoaepxaTenabHas JIUHUS OTKPbIBAET HOBbIE BO3MOYKHOCTHU
MOCTPOCHUSI MATEMATHYECKUX MOJEJIEH peajbHbIX CHUTYallMil, HaXO0XICHUs
HAWJIYYIIIETO PElICHUs B MPUKJIAIHBIX, B TOM YHCJIE COIMATbHO-DKOHOMUYECKUX,
3ajlayaXx. 3HAKOMCTBO C OCHOBaMHM MaTEeMaTHYECKOTO aHaiu3a CHOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOrO, (POPMaIbHO-JIOTUYECKOTO U KPEATUBHOTO MBIIUICHHUS,
(GbOpMHpPOBAHUIO YMEHHM pAaclO3HABaTh MPOSIBICHHUS 3aKOHOB MAaTeMaTHUKUA B
HayKe, TEXHHKe U ucKyccTtBe. OOyuaromuecs y3HAIOT O BBIIAIOIIUXCS
pe3yabpTarax, MOJYYEHHbIX B XOJI€ Pa3BUTUA MaTeMaTUKH KaK HayKH, U HX
aBropax. CopgepxkaTenbHO-MeTOANYECKass JHMHUS «MHOXECTBa U JIOTHKa» B
OCHOBHOM IOCBSIIIEHA 3JIEMEHTAM TEOPUU MHOXKECTB. TE€OPETUKO-MHOKECTBEHHbIE
MPECTaBICHUS MPOHU3BIBAIOT BECh KYypC IIKOJHHOM MAaTeMaTHKH W Mpejjiararot
HanOoJsiee YHUBEPCAIBbHBIN S3bIK, OOBEAUHSIONINI BCE pa3eiibl MATEMAaTUKU U €&
MPUJIOKEHUIN, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHUYECKUE NUCIUIUIMHBI B €IMHOE
nenoe. [loaToMy BaXXKHO JaTh BO3MOXHOCTh 00y4aroIeMycsi HOHUMAaTh TEOPETHKO-



MHOKECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPKEHUSI CBOUX MBICIICH.

B yueOGHOM Kkypce «Anrebpa M Hadala MAaTeMaTHYECKOro aHaIn3a»
NPUCYTCTBYIOT TakK€ OCHOBBI MAaT€MaTHUYECKOrO0 MOJEIUPOBAHUS, KOTOpPbIE
MPU3BaHbl CPOPMUPOBATH HABBIKM IOCTPOCHUS MOJENEH pealbHBIX CHTYaIlWH,
VCCJIEIOBAHMS ATUX MOJEJIEH C MOMOIIBIO armapaTta ajareOpbl 1 MaTEMaTHYECKOTO
aHajau3a U UHTEPIPETALNY MOJTYYEHHBIX PE3yIbTaToOB. Takue 3ajjaHus BILUIETCHBI B
KKl M3 pa3fesnoB IpOorpamMMbl, TOCKOJIBKY BECh MaTepHall y4eOHOro Kypca
HIMPOKO UCHOJIb3yeTCs [UIsl pelleHusT NpUKIaJAHbIX 3anad. [lpu pemieHun
peaybHBIX MPAKTHUYECKUX 3ajad OOydarolIvecss pa3BUBAIOT HaOII0/1aTEeIbHOCTD,
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsl, UCIOIb30BaTh aHAIOTHIO,
00001IaTh M KOHKPETU3UPOBaTh MpooOsiemy. JlesTeapHOCTh MO (POPMUPOBAHUIO
HaBBIKOB PELICHUS MPUKIIAIHBIX 33/1ad OPraHU3YyeTCsl B MPOLIECCE U3YUYEHUS BCEX
TeM y4eOHOTro Kypca «AnreOpa U Hadyajia MaTEMaTUYECKOTO aHAIN3a».

OO0miee yuciao 4acoB, PEKOMEHIOBAHHBIX JJIA M3Y4YEHUs y4eOHOro Kypca
«Anrebpa U Hayajga MaTeMaTUYECKOTO aHanuza», — 170 gacoB: B 10 kiacce — 68
yacoB (2 4aca B Heneno), B 11 kiacce —102 yaca (3 yaca B HEJIENIO).

COAEPKAHUE YYEBHOI'O KYPCA

10 KIIACC

Yuci1a ¥ BBIYUCTIEHUSA

Pannonanpapie uncna. OOBIKHOBEHHBIC W JECATUYHBIC JIPOOHU, IMPOIICHTHI,
OeCKOHEUHbIE  mepuoAudeckue  npobu. Apudmernyeckue  omepanud ¢
palMOHaIbHBIMU YK CJIAMU, TPE0Opa30BaHUs YUCIOBBIX BhIpakeHul. [I[pumeHenue
JpoOeil U MPOLEHTOB JJIsSI PEIICHUs MPUKIAIHBIX 3a/1ad U3 Pa3IM4HbIX OTpaciei
3HAHUU U PEATIbHOU KU3HU.

JlelictButenpHble  yucia. PanuoHanbHBlE W UppALMOHAIIBHBIE YHCIIA.
Apudmernueckre omepanud ¢ JeUCTBUTEIbHBIMU Yuciaamu. [IpubGmmkEHHbIC
BBIUUCIICHUS, IPABUJIA OKPYTJIEHHUS, TPUKUIKA U OLICHKA PE3YyJIbTaTa BHIYMCIICHUM.

Crenenp ¢ 1ensiM  TokazateneM. CrangaptHas ¢opma  3amucu
NeUCcTBUTENFHOTO uucna. HMcmonp3oBanue moaxonsmied ¢GOpMbl  3aluch
JIEVUCTBUTEBHBIX YKCEN U1 PELICHUS NPAKTUYECKUX 3aJ1ad U NPEACTaBIICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJlbHOM  cremeHu.  JleictBust ¢
apupMETUYECKUMH KOPHSIMU HATYpaIbHON CTEIICHH.

CuHyC, KOCHHYC U TAHT€HC YHCIIOBOIO apryMeHTa. APKCUHYC, apKKOCUHYC,
APKTaHTE€HC YHCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA



ToxaecTBa 1 TOXKIECTBEHHBIE TPEOOPA30BAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPHUECKHUE (OPMYIIBI.

VYpaBHeHue, KOpeHb YypaBHEHHs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
Meton MHTEpBAJIOB.

Pemenue 1ienpix 1 1poOHO-PAMOHATLHBIX YPaBHEHUN U HEPABCHCTB.

Pemenne nppaniOHAIBHBIX YPABHEHUH U HEPABEHCTB.

Pelienre TpUrOHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHEHNE YypaBHEHHUI U HEPABEHCTB K PEUICHUIO MAaTEMATHUYECKUX 3a7ay
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTe HAYKH U PeaTbHOM KU3HH.

@OyHkuuu U rpadpuku

Oynkums, crnocodbl 3agaHus ¢QyHkuuu. ['padux ¢yHkuuu. B3aumHO
oOpaTHbIe (PYHKITUH.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[TpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUU.

CrenenHas (QyHKIMA C HATypallbHBIM U IIEJIBIM MOKa3aresieM. E€ cBolicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHs N-Oi CTENEHHU.

TpuroHoMmerpuueckass OKPYKHOCTb, OIpPEAECICHUE TPUTOHOMETPUUYECKUX
(GyHKIUNA YUCIOBOTO apryMEHTA.

Havana maTemMaTH4ecKoro aHajimsa

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJIEIOBATEIILHOCTEN.
MOHOTOHHBIE MOCIEIOBATEIBHOCTH.

Apudmerrueckas ¥ TeoOMeTpUIECKasl Mporpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBaIOILIEH reoMEeTpUYEeCKON
nporpeccur. Dopmysna CIOXKHBIX MPOLEHTOB. McCMonab30BaHWE MPOTrPEcCUU s
pElIeHMs pealibHbIX 3a/1a4 MPUKJIAJAHOrO XapaKkrepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, ornepauud Haj MHOxkecTBamu. Jluarpammel Jilniepa—BeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOXKECTBEHHOIO ammnapara JUisli OMUCaHUsl pealbHBIX
MIPOIIECCOB U SIBJICHUH, TIPU PEILICHUH 3aJ1a4 U3 IPYTUX YUCOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATEIBCTBO.

11 KJIACC
Yucia v BBIYUCICHUSA
Harypanbnsie u nesnsle yncia. [IpuzHaku 1e1MMOCTH LENbIX YUCEIL.
CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.
Jlorapudm yucna. JlecaiTuaHbIe U HATypaATbHBIE JIOTAPU(PMBI.
YpaBHeHMs U HEPABEHCTBA
[IpeobpazoBaHne BRIPAKEHUH, COJIEPKAITUX JIOTaPUPMBI.



[IpeoOpa3oBanre BBIpRXKEHUN, COACPXKAIIMX CTENEHH C palMOHAJIbHBIM
ITOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTesnbHbIE yPAaBHEHMSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl JIMHEWHBIX ypaBHEHMI. Pemenue npukiagHeiX 3a7a4 ¢ MOMOIIBIO

CUCTEMBI JIMHEHMHBIX YPABHEHUM.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHenne  ypaBHEHUM, CHUCTEM M HEPABEHCTB K  PEIICHHIO

MaTEeMaTHYECKUX 3a7ad U 3a7ad U3 pa3IMuHbIX 00lacTell HAyKU U peasibHOM

KU3HU.

@OyHkuuu U rpadpuku

Oynkuusa. Ilepuognueckue  pyHkumu. IIpoMexyTku  MOHOTOHHOCTH
¢yHkuy. MakcumyMbl 1 MUHUMYMbI (QyHKiuu. HanGomnblnee u HauMeHblee
3HaueHUE (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruyeckue PyHKIIMU, UX CBOMCTBA U IPAPUKH.

[Toka3zaTenbHas u Jorapupmuyueckas QyHKINN, UX CBOWCTBA U rpauKH.

Hcnonb3oBanue rpa@ukoB QyHKIUN JUIsl peIlICHUs YpaBHEHUW W JIMHEWHBIX
CUCTEM.

Hcnons3oBanue rpadukoB GyHKIUN Uil KCCIECIOBAHHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HMKAIOT MPHU PELICHUU 3aJlady U3 APYIHX y4deOHBIX
MIPEIMETOB U PEAIbHOMN KU3HHU.

Havana MmaTeMaTH4eCKOro aHaJIu3a

HenpepriBable GyHKIIMH. MeToI HHTEPBAJIOB JIsl pEIICHNS HEPABEHCTB.

[IpousBoanass  pyHkuuu. ['eomerpuueckuid ©  (U3UUYECKUH  CMBICTT
IIPOU3BOTHOM.

[IpousBoaHbie  d7MEeMEHTApHBIX  (QyHKIUHA.  DOpMyIbl  HAXOXKICHUS
IPOU3BOJHON CyMMBbI, POU3BEACHHS U YACTHOTO (DYHKIIHIA.

[IpumMeHeHue Mpou3BOAHON K UCCIENOBaHUIO (YHKLIHMI HA MOHOTOHHOCTb H
skcTpeMyMmbl. Haxoxxaenue HanOobIIero 1 HauMEHbIIEro 3HayeHus: GyHKIUA Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM Ul HAXOXKACHUS HAWIIy4dllIero pELICHUs B
INPUKIIAIHBIX 3aJa4yax, I ONPENENICHHs CKOPOCTH IIpolecca, 3aAaHHOTO
bopmynoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpudyeckuid W (U3MYECKUU CMBICT. Brruucienue
uHTerpana no gpopmyne Herorona—JleiiOnuna.

ITPEAMETHBIE PE3YJIBTATDBI



K «koniy oOyuyenus B 10 kjacce oOy4aromMiicss TMOJYYUT CIETYIOLIUE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BIYMCICHUA

OnepupoBaTh TMOHATUSIMH: pPAIlMOHATIBHOE W JEHCTBUTEIHHOE YHCIIO,
OOBIKHOBEHHAA U JICCATUYHAS IPOOB, MPOIICHTHI.

Bremonusate  apudmernyeckue — omepanud € palUOHANBHBIMH U
JNENCTBUTENLHBIMU YHUCIIAMHU.

BoInonHATh TpUOIMAKEHHBIE BHIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTICHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BIYMCICHUM.

OnepupoBaTh MOHATUSMU: CTENEHb C IEJBIM IOKa3aTeseM; CTaHJapTHAs
dbopma 3amMcH JIEMCTBUTENBHOTO YHCIA, KOPEHb HATypajlbHOM CTENEHU;
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI [Tl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NPEJCTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUAMU: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOTO YIJIA;
UCITI0JIB30BAaTh 3alKCh IPOU3BOJIBHOTO yIila Yepe3 00paTHBIE TPUTOHOMETPUUYECKUE
(GyHKUIHU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTbh NOHATUSAMHU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJIOE,
panuoHaIbHOE, UPPAlMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoimonuaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAXEHUN W peliarh
TPUTOHOMETPUYECKUE YPABHEHHS.

BoimonHsaTe npeoOpa3oBaHMs LEIbIX, PALMOHAIBHBIX M HPpPalMOHAIBHBIX
BBIDOKEHM W pellaTb OCHOBHBIE THUIBI  LENbIX, PAalHMOHAJIBHBIX U
VPpALMOHATIBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHATh ypaBHEHHS U HEPABEHCTBA IS PEIIEHUS MaTEMaTUUYECKUX 3a1a4
U 3aJ1a4 U3 Pa3JIMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIDAKEHUS, YpaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/aud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEJH C UCTIOIB30BAHUEM alllapaTa anreopsbl.

DYyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHAMH: (PYHKIHSI, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
ONpEJEeNeHUs] U MHOXKECTBO 3HauYeHMM (PyHKIuHU, Tpaduk (YyHKUHUHU, B3aUMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh NOHATUAMU: UYETHOCTH W HEUETHOCTh (YHKIUH, HYJIU
(GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpaduky GyHKIMMA 715 pelieHns ypaBHEHUH.



CrtpouTh U 4uTaTh rpa@uKu JTUHEHHON (QPYHKIMU, KBAAPATUYHON (PyHKIIHH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBaTh rpaduku (QyHKIUN IS HWCCICIOBAHUS MPOIECCOB M
3aBHCHMOCTEH TIpHU PEIICHUH 3a7ad M3 JPYTHX YYCOHBIX MPEIMETOB M PEaTbHOU
KU3HU; BBIpaxaTh POpMyIaMH 3aBUCUMOCTH MEXITY BEIIMINHAMH.

Hauaja maTeMaTH4yecKoro aHajimu3a

OnepupoBaTh TOHATUAMHU: TOCIHEAOBATEIbHOCTh, apUPMETHUECKas U
reOMETPUYECKast IPOTPECCHUH.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBIBaKOLIas Te€OMETpUYECKas
nporpeccusi, cymma 6eCKOHEYHO yOBbIBAIOIIECH reOMETPHUECKON MPOTPECCHH.

3anmaBath MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEIOBATEILHOCTEH U MPOTPECCHI TSI PEIICHUS
pealIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OmneprpoBaTh MOHITHIMH: MHOXKECTBO, ONIEPAIH HAJl MHOXECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIA — ammapar [Jjisl  OMHCaHUs
peallbHbIX MPOIECCOB M SBICHUH, MPU PEUICHUH 3a4ad M3 APYTUX Y4eOHBIX
IPEIMETOB.

OnepupoBarb  NOHATHUSAMHU:  OINpEAEICHUE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNbCTBO.

K xonmy oOyuenuss B 11 Kiacce oOOydarOmMIACS TOJYYUT CIEIYIOUTUE
IIPEIMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

OnepupoBaTh MNOHATHUSMH: HATypAIbHOE, LEJNOE YHCIO; HCIOJIb30BAThH
MIPU3HAKH JIEJIMMOCTH LIENBIX YUCEIl, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOKUTEIN
JUISL pELLICHUS 3aa4.

OnepupoBatTh MOHATHEM: CTEIIEHB C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBarh MOHATUSIMU: Jorapu(dm uucia, AECATUYHBIE U HATypaJibHbIC
JorapuMsl.

YpaBHeHHs U HEPABEHCTBA

[IpumeHsaTh CBOWCTBA CTENEHW I TPeoOpa3oBaHUs  BBIPAKCHHIA,
ONEPUPOBATH IOHATUSIMH: ITOKA3aTEIBbHOE YPAaBHEHHE W HEPABEHCTBO; PELIATH
OCHOBHBIE THUIIbI TTIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BreimonHath mnpeoOpa3oBaHus BBIPAKECHUM, COJEpKAIUX Jorapudmel;
OTIEpUPOBATh MOHATHAMU: JOTapu(hMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE THITBI JIOTAPU(DMUUECKUX YPaBHECHUIN U HEPABCHCTB.

Haxoauts pemieHnst npoCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB.



OnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEMHBIX YPABHEHUN U €€ PEIICHHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a1ad.

Haxonuts penieHuss mpoCTEUIINX CUCTEM M COBOKYIHOCTEH PAlMOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTaBIATH
BBIPDAXKECHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 33J1a4H,
MCCJIEIOBATH IOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM allapara aareopsl.

DyHKUMH U TPaPUKH

OnepupoBaTh MOHATUSAMM: TepuoAndeckass  (YHKIUS, MPOMEXKYTKH
MOHOTOHHOCTH (PYHKIIMM, TOYKHM OJKCTpeMyma (yHKIMU, HauOosblliee U
HaMMeEHbIlIee 3HayeHuss (QYHKUUM Ha TPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIEN0BAHMS (PYHKIMU, 3aJaHHON rpauKOM.

OmnepupoBaTh MOHATHAMH: TpapUKd NOKa3aTENbHOM, JIOrapuPpMUUYECKON U
TPUTOHOMETPUUECKUX (PYHKUUH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxath Ha KOOPJIMHATHOM IJIOCKOCTH IpadUKu JTUHEHHBIX YpaBHEHUN
Y WCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonp3oBate rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHUCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUILINH.

Havaja MaTeMaTH4eCKOro aHajin3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNH;
UCITIOJIb30BATh TEOMETPUUYECKUM M (PU3HMUECKHUI CMBICI MMPOU3BOIHOM JJIsSI peIIeHUs
3a1ad.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH TPOU3BOIHBIE
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKITUH.

Hcnonb30BaTh NPOU3BOAHYIO JIs UCCIEA0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSAThH PE3YyJIbTaThl UCCIEOBAHUS K IIOCTPOSHUIO I'pa(rKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
MIPUKJIAJIHBIX, B TOM YHCIIE COUUAIBHO-3KOHOMUYECKHX, 3a/1a9aX.

OnepupoBaTh MOHATUSIMHU: TEepBOOOpa3HAasi W  HUHTErpall; MOHUMATH
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.

Haxoauts mepBooOpa3Hble 3J€MEHTAPHBIX (DYHKUUN; BBIYUCISATH WHTETpall
no ¢popmyne HeroTona—JIeltOnua.

Pewate mpukiianHele 3aJayd, B TOM YHUCJE COLUAIBHO-KOHOMHYECKOIO M
(bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMAaTHYECKOTO aHAJIN3A.



TEMATHYECKOE IIVTAHUPOBAHUE YYEBHOI'O KYPCA (I1O0 TOAAM OBYYEHMUS)

10 kiace
Haszpanue OcHOBHOE COJIEpKaHHE OcHOBHBIE BH/JIBI DNeKTpOHHBIE JleATenbHOCTh
pazzena (TeMbl) pazzena (TeMbl) JEeATEIbHOCTH 00YYaIOIUXCs (undpoBsbie) YUHUTENII C Y4YEeTOM
(KOIMYEeCTBO o0Opa3oBaTelbHbIE IpOrpamMMbl

4acoB) pecypehl BOCIIUTaHUS

MHoxecTBa MHOKeCTBO, OTIepaIiuy HaJl Hcrnonb30BaTh TEOPETHKO- http://window.edu.r YcraHoBneHUE

palMoOHaJIbHBIX U | MHOKECTBaMU. JluarpaMMel MHOXECTBEHHBIN ammapar st | U https://resh.edu.ru JOBEPUTENbHBIX

JNEUCTBUTENbHBIX | Dinepa—Benna. PaunonanbHbie OIIMCAHUSA X0/1a PEIICHUSA www.planetashkol. | orHomeHuni

YHCElL. yrcna. OOBIKHOBEHHBIE U MaTEeMaTUYEeCKHX 3a/]1a4, a ru MEXy Y4YUTEIEM

Panmonanbubie JIECTHYHBIE TPOOH, TPOLICHTHI, TaK)Ke peajbHBIX MPOILIECCOB U https://uchebnik.mo | u oOyuarommmucs,

ypaBHEHUS U | 0ECKOHEUHbIE IEPUOUUYECKIE SBJICHUM, IPU pEILIEHUH 3a1ay | S.fU CIOCOOCTBYIOIIUX

HepaBeHcTBa (14 | npoOu. Apudmerndeckue U3 APYTUX Y4eOHBIX https://www.yaklas | mo3utuBHOMY

q.) olepaluu ¢ palOHaIbHBIMU npeametoB. OnepupoBarth S.ru BOCIIPUSITUIO
YuCcIamMH, MpeoOpa3oBaHus HNOHATUSMU: PAlMOHAIEHOE «Yuu.py». oOyyJaroumucs
YHCIIOBBIX BBIPAKCHUH. YHCIIO0, IEHCTBUTEIBHOE YUCIIO, https://m.edsoo.ru/1 | TpeboBanmit u
[Ipumenenue apodeit u OOBIKHOBEHHAsI IpO0Bb, 568aba3 pockO.
IIPOLIEHTOB JUIsl pELICHUS JecsITUuHas ApoOb, MPOICHTHI. [IpuBneyenue
NPUKJIATHBIX 337a4 U3 Pa3IuyHbIX | BolmonuaTe apudmernyeckue BHUMAaHUS K
OTpacier 3HaHUU U PEATIbHOU OIlepaly C pallMOHAJIbHBIMUA U obOcyxmaemoii Ha
KU3HHU. J[€ICTBUTENBHBIC UUCHIA. | JCHCTBUTEIBHBIMU YHCIIAMU; ypOKe
PanmonansHbie 1 npUOIMKEHHBIE BEIYUCITICHHUS, uHpopMaIu,
UppalMOHAIbHBIE YUCIIA. UCIIOJIb3Ysl paBUjIa aKTHUBU3AINH
Apudmerrueckue onepaiuu ¢ OKpyIJieHHs. JlenaTh NpUKUAKY M03HABATENILHOMN
JEUCTBUTEIbHBIMU YHCIIAMHU. U OLICHKY pe3yJbTaTa NEeSTETbHOCTH.
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https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

[TpuOMKEHHBIE BEIYUCIICHHUS],

BbIYMCIIeHUU. OnepupoBaTh

[ToOyxnenue

NpaBUjIa OKPYTICHHS, TPUKUAIKA M | TIOHSATHSIMH: TOXKIECTBO, 00yJarommxcs
OILICHKA pe3yJibTaTa BBIYUCICHUH. | ypaBHEHUE, HEPABEHCTRO; coOr0IaTh Ha
ToxaecTBa U TOKICCTBCHHBIE TEJIOE U PaIliOHATBHOE ypoKe
npeoOpazoBaHus. Y paBHEHNUE, ypaBHEHUE, HEPABEHCTBO. OOIIeTIPUHSTHIC
KOpEHb ypaBHEeHUs. HepaBeHCTBO, | BBIMOMHATE TpeoOpa3oBaHus HOPMBI TIOBEJICHUS,
pelieHne HepaBeHCcTBa. MeTo IEJIBIX U PAllMOHATBHBIX npaBwia  OOIICHHS
UHTEPBAIOB. Pelienne 1ensix u BeIpakeHUil. Perate ocHOBHBIE co CTapIIUMU
JIpOOHOPAIMOHAIBHBIX YPABHEHUH | THITBI IEJIBIX UPPAIIHOHATEHBIX (MegarornaecKuMu
Y HEPABCHCTB YPaBHEHUI U HEPABEHCTB. paboTHUKaMU) u
[TpuMeHsTH parOHAIEHBIC CBEPCTHUKAMHU
ypaBHEHUS U HEPABEHCTBA JJIA (oOyuaromumMucs),
peIIeHHs] MaTEMaTHYSCKUX IPHUHIIATIE YIeOHOM
3a7a4 ¥ 3a/1a4 U3 Pa3InIHbIX JTUCIMILTAHBI u
o0JacTeil HayKu U peatbHOM CaMOOpTaHU3aIUH.
KU3HU
OyHKIHMN u | OyHKIHSA, CIIOCOOBI 3a1aHuUs OnepupoBaTh MOHATHAMHU: http://window.edu.r WNuutnmupoBanue
rpa¢uku. Crenens | pynkun. Bzaumao obpaTHbie byHKIIHS, CTIOCOOBI 3aaHUs u u MOAICPIKKa
C uenbiM | byuakuun. ['padguk GyHkmm. GbyHKIIMY, B3AUMHO 0OpaTHbBIE https://resh.edu.ru | uccaemoBaTeIbCKOM
noKasaTeyieM OO6nacth onpeneneHus u dbyHKI1IMH, 007aCTh www.planetashkol. | nesitensHOCTH
(6 4.) MHOXECTBO 3HAUCHUH QYHKIUK. | ONPEICIICHUS U MHOXECTBO ru 00yYarommXxCsl B
Hynu ¢ynkmun. [IpomexyTku 3HaYeHUH QyHKIHNH, TpaduK https://uchebnik.mo | pamkax peanuzanuu
3HAKONOCTOSIHCTBA. YETHBIE U GyHKUMK; YETHOCTD U s.ru MU
HeuéTHble pyHKIMU. CTEneHb ¢ HEYETHOCTh (PYHKIINU, HYIH https://www.yaklas | "HIUBUAYAIbHBIX W
ICJIBIM TTOKA3aTeIIeM. (YHKIINH, TPOMEKYTKH S.ru IPYIIIOBBIX
CrannmaptHas popma 3armucu 3HAKOIOCTOSIHCTBA. BBITIOIHSTH «Yau.py». UCCIIEIOBATEIILCKUX
JEHCTBUTEILHOTO YHCIIA. npeoOpa3oBaHus CTEIEHEN ¢ https://m.edsoo.ru/l | mpoekToB, 4TO HacT
Hcnonp30BaHue NOaXOISIIEN LIEJIBIM ITI0Ka3aTEJIEM. 568aba3 oOyyJarormmcs
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(GhOpMBI 3aMMCH TEHUCTBUTEITHHBIX
YHCEJ I PEUICHUS
MPAKTUYECKUX 3a7a4 U
MPE/ICTABICHUS JAHHBIX.
CrenenHas QyHKIHS C
HaTYpaJIbHBIM U 1I€JIBIM
nokasarejieM. E€ cBolicTBa u

rpaduk

Hcnonbs30BaTh CTaHAAPTHYIO
dopmy 3anucu
NEUCTBUTEIBHOTO YUCIIA.
®opMyIUpOBATH U
WUTIOCTPUPOBATH TpaduuecKu
CBOMCTBA CTEMEHHOU (PYHKITUH.
Boipaxats popmynamu
3aBUCHUMOCTH MEXIY
BenMYMHaMU. Vcnonp30BaTh
urdpoBbIe pecypehl A
MOCTPOEHUs rpapUKOB
GYHKIIUU U U3YUYEHUS UX
CBONCTB

BO3MOXXHOCTh
IpUOOPECTH HABBIKU
CaMOCTOSITEIIEHOTO
penieHus
TEOPETUYECKON
poOJIeMBbl,
IreHepUPOBAHUS U
obopmIIeHUS
COOCTBEHHBIX HJICH,
YBAXUTEITHHOTO
OTHOIIEHUS K
qy)KAM UJesM,
O(pOpMJIEHHBIM B
paboTrax IPYTUX
HCCIICIOBaTEIICH,

HABBIK IyOJIMYHOTO
BBICTYIUICHUS TIEPE]T

ayJaUTOPHUEN,
apryMEeHTUPOBaHMUS
u OTCTauBaHUs
CBOEH TOYKH
3peHusl.
Apudmernuecknii | Apudmernyeckuit KOPEHb dopmMyIUpoBaTh, http://window.edu.r WuunuupoBaHue
KOpPEHb N-OM | HATYpAJIbHON CTeNeHu. JleHMCTBUs | 3alUChbIBaTh B CHUMBOJIMYECKOH | U 51 MOJIEPIKKA
CTETICHH. c apuMEeTHUECKUMHU KOpHSAMHU Nn— | GopMe U  HWUIFOCTPUPOBATH UCCIIeIOBATEILCKON
WpparnmonansHbie | Oi CTETICHH. Pemenwne | mpuMepaMu CBOWCTBa KOpHS N- https://m.edsoo.ru/l | nesrenpHOCTH
YpaBHEHUS U | HppallMOHAIBHBIX ypaBHGHWH W |OW  crermeHW.  BremomHsaTh | 568abald oOydJaronmxcs B
HepaBencTBa (18 | HepaBenct. CBoiicTBa M rpaduk | mpeodpa3oBaHUsI paMKax peanu3aiuu



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

KOPHSI N-OU CTEIECHU

HppalMOHATIBHBIX BbIPaXKEHUH.
Pemiath ~ OCHOBHBIE  THIIBI
UPPALUOHATBHBIX YPABHEHUH U
HepaBeHCTB. [IpumeHsTh s
pelieHusl  pas3auYHbIX  3aja4y
UppallMOHATbHBIE YpaBHEHUS U
HepaBeHcTBAa. CTpOUTH, YUTAThH
rpaguK KOpHA N-O0il CTENEHH.

Hcnonp3oBath uudpoBbIe
pecypcsl Ui NOCTPOECHMS
rpaguKoB byHKUMN u

W3yYECHUS UX CBOKCTB

UMU
VHIUBUIYAIBHBIX |
IPYIIIOBBIX
UCCJICIOBATEIIbCKUX
IIPOEKTOB, YTO JACT
00yJarommumcs
BO3MOYKHOCTh
IPUOOPECTH HABBIKH
CaMOCTOSTEIIBHOTO
pereHus
TEOPETUYECKOU
npoOJIeMbl,
TCHEPUPOBAHUA U
ohopmiIeHUS
COOCTBEHHBIX HJEH,
YBaKUTEIIBHOTO
OTHOIIICHUS K
qY)KUM UJIesIM,
0ohOpMIICHHBIM B
paboTtax JIPYTUX
HCCIICIOBaTEIICH,

HaBBIK IyOJIMYHOTO
BBICTYIUICHUS TIEpe]T
ayJUTOpUEN,
apryMEHTUPOBaHUS
u OTCTauBaHUs
CBOEH TOYKH
3pEHHSI.




DopMyJIbI
TPUTOHOMETPHH.
Tpuronomerpudec
KHe ypaBHeHus (22

4)

CuHyc, KOCUHYC U TaHT€HC
YHCJIOBOTO apryMeHTa. ApKCUHYC,
APKKOCHHYC M apKTaHI'€HC
YHCIIOBOTO apryMEHTA.
Tpuronomerpuyeckas
OKpY>KHOCTb, OIIPEJICIICHNE
TPUTOHOMETPUUECKUX (PYHKIUI
YHUCIJIOBOrO aprymeHTa. OCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.
[IpeoOpazoBanue
TPUTOHOMETPHUUECKHUX
BbIpakeHn. Pemenue
TPUTOHOMETPUYECKUX YPABHEHUI

OnepupoBatTh NOHATHSIMU:
CUHYC, KOCUHYC U TaHT€HC
IIPOU3BOJIBHOIO YIJIA.
Hcnonp30Bath 3anuch
IIPOU3BOJIBHOTO YIJIa Yepe3
oOpaTHbIC
TPUTOHOMETPHUUYECKHE
byHKIUU. BBITOTHATH
npeodpa3zoBaHus
TPUTOHOMETPUYECKHUX
BbIpaXeHUN. Pemars OCHOBHBIE
THUIIbl TPUTOHOMETPUUECKUX
YpaBHEHUM

http://window.edu.r
u J—

www.planetashkol.
ru

https://uchebnik.mo
S.ru

https://www.yaklas
S.ru

«Yuu.py».

https://m.edsoo.ru/l

568aba3

Nuunuupoanue
u MOJJICPKKA
HCCJICIOBATEIILCKOM
JIeATEIILHOCTH
00yYaroIIMXCs B
paMKax peaausanuu
MU
WHJUBUAYAIbHBIX U

TPYIITOBBIX
HCCIIEIOBATEIbCKUX
MIPOEKTOB, YTO JACT
00yyaromumcs
BO3MOKHOCTh
PUOOPECTH HABBIKH
CaMOCTOSITEITEHOTO
perieHus
TEOPETUYECKOMN
po0IeMBbl,
TCHEPUPOBAHUS |
obopmiieHUS
COOCTBEHHBIX HJICH,
YBaXUTEITHHOTO
OTHOIIEHUS K
qY)KUM UJCsM,
0pOpMJIECHHBIM B
paboTax OPYTUX

HCCIICIOBaTEIICH,



http://www.planetashkol.ru/
http://www.planetashkol.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

HaBBIK ITyOJMYHOTO
BBICTYIUICHUS TIEPE]T

ayJIUTOPUEH,
apryMEHTHPOBaHUS
" OTCTauBaHHUS
cBOCH TOYKU
3pCHHUS.
[TocnemoBarensHOC [TocmemoBaTeILHOCTH, OnepupoBaTh MOHATUSIMH: http://window.edu.r NannmmupoBanue
] U nporpeccuu (5 crmocoObl 3a1aHus [IOCJIEOBATEIBLHOCTD, u https://resh.edu.ru " HOJIICPIKKA
q) MOCJICTIOBATEILHOCTEH. apudmMeTndecKas u www.planetashkol. | uccnemoBaTenbckoi
MOHOTOHHBIE reoMeTpHYecKas mporpeccuu; | ru NEATENLHOCTH
[IOCJIENOBATEIHHOCTH. OCCKOHEYHO yOBIBAOIIIAS https://uchebnik.mo | oOy4arormmxcs B

Apudmernueckas u
re€OMETPUYECKast IPOTPECCUMU.
beckoneuHo yObIBaroIast
reOMETpUYECKask TPOrPECCHS.
CymMa OeCKOHEYHO yOBIBAIOIICH
r€OMETPUUECKOU MPOrPECCHH.
@opmyia CI0KHBIX MTPOIIEHTOB.
Hcnonbs30BaHue nporpeccuu Juist
pelIeHus peaibHbIX 3a/1a4
MPUKJIAJHOTO Xapakrepa

reoMeTpu4ecKasi Iporpeccusi,
cymMMa 0€CKOHEYHO
yOBIBAIOIIEH reOMETPUUECKON
nporpeccuu. 3ajaaBaTh
MOCJEI0BATEIbHOCTH
Pa3ITUYHBIMH CTIOCOOAMH.
[Tpumensats Gpopmyiy CIOKHBIX
MPOLICHTOB JJIs PEILICHHS 3a]1a4
U3 peasIbHOM MPaKTUKHU (C
UCIIO0JIb30BaHUEM
KaJIbKyJIsiTopa). Mcnonb3oBaTh
CBOMCTBA
MMOCJIEJOBATEJILHOCTEN U
IIPOrPECCUN [T PEIIEHUS
peanbHbIX 3a]1a4 IPUKIIATHOTO
Xapakrepa

S.ru
https://www.yaklas
s.ru
«Yuu.py».
https://m.edsoo.ru/l

568aba3

paMKax peaTu3aiuu
UMU
VHIUBUIYQIBHBIX |
TPYIIIOBBIX
HCCJIEIOBATEIbCKUX
IPOEKTOB, YTO JACT
o0yJarommmcs
BO3MOKHOCTh
NpUOOPECTH HABBIKU
CaMOCTOSITEITBHOTO
penieHus
TEOPETUUECKON
poOJIeMBbl,
TCHEPUPOBAHUS U
obopmIICHUS
COOCTBEHHBIX HIEH,



https://resh.edu.ru/
http://www.planetashkol.ru/
http://www.planetashkol.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

YBAXHUTEITHHOTO
OTHOIIEHUS K
qyKUM uzesm,
0ohOpMIICHHBIM B
paboTax TPYTUX
UccleIoBaTeNeH,
HaBBIK ITyOJMYHOTO
BBICTYIUICHUS TIEpE]T

ayIUTOPHEN,
apryMEHTHPOBAHHUS
u OTCTaMBaHUs
CBOEH TOYKH
3pCHHUSL.
[ToBTOpCHME, OCHOBHBIE  TOHATHUS  Kypca [TpuMeHSTH OCHOBHBIC http://window.edu.r WNuunmupoBanue
00o011eHue, anreopbl U Hayall | IOHATUSL Kypca anredpsl | | U U MOAICPIKKA
cUcTeMaTHu3alMsg | MaTeMaTudeckoro anamusa 10 | Hava MaTeMaTHYECKOTO UCCIICIOBATEIBCKOM
3Hanui (3 ) KJjlacca, 00o001IeHHe U | aHANM3a JIJIs pelIcHUs 3a7a4d U3 https://m.edso0.ru/l | nesteapbHOCTH
CUCTEMATHU3alIMs 3HAHUI peanbHOW JKM3HHM U Apyrux | 568aba3 oOyyJaronmxcs B

IOIKOJIBHBIX IIPCIMCTOB

paMKax peaau3aiuu
UMU
WHIUBUTYATbHBIX U
TPYIITOBBIX
UCCIIEOBATEIbCKUX
IIPOEKTOB, YTO JACT
00yyarommumcs
BO3MOXKHOCTh
IPHOOPECTH HABBIKH
CaMOCTOSTEIIBHOTO



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

peuieHus

TEOPETUYECKOU
poOJIeMBbl,
TCHEPUPOBAHUSA |
ohopmIIeHUS
COOCTBEHHBIX HJIEH,
YBOKHUTEIIHLHOTO
OTHOIIIEHUS K
qy)KAM UJesM,

O(pOpMJIEHHBIM B
paborax IPYTUX
HccienoBaTele,
HaBBIK ITyOJIMYHOTO
BBICTYIUICHUS TIEpEe]T
ayJUTOPHUEN,
apryMEHTUPOBaHUS
17| OTCTaNBaHUsA
CBOEH TOYKH
3pEHHSI.

OO011ee KOIMYECTBO YACOB MO Mporpamme: 68




11 kiaace

HazBanwue OcHoBHOE COJIep)KaHUE OcHoBHBIE BUJIBI DJEKTPOHHBIC JlesITebHOCTh
pazzeina (TeMbl) pazzaena (TeMbl) NEATEIBHOCTH 00yJaroIIuXCs (tmupoBbIe) YUUTEIS C Y4EeTOM
(KOJIMYECTBO 00pa3oBaTeIIbHBIC pOTrpaMMBbl
4aCcOB) pecypchI BOCIIUTAHUS
CreneHp CreneHb ¢ palMOHAIBHBIM ®opMyIMpOBaTh, 3aIIMCHIBATH B l. AKace YcranoBnenue
paroHaIbHBIM noka3areneM. CBOWCTBA CTETICHH. | CHMBOJIMUYECKOH opme U https://www.yaklass.ru | moBepuTeITbHBIX
MIOKa3aTeJeM. [IpeobpazoBanue BhIpaKECHHH, WLTIOCTpUpOBaTh npumepamu | /p/algebra/11- OTHOIICHUN
[ToxazarenpHast COJZIEpIKaIINX pallOHATBHBIC cBoiictBa creneHu. [Ipumensats | klass/logarifmy- MEXIYy YyYUTEIEeM
(byHKIHS. crernenu. [TokasarenbpHble CBOICTBA CTEIEHU IS pokazatelnaia-i- U 00yJaroIIMMHUCS,
[TokazaTenbHbBIE ypaBHEHUS U HEPABEHCTBA. npeoOpa3oBaHus BeipakeHuit. | logarifmicheskaia- CITOCOOCTBYIOIITUX
ypaBHCHHUU [TokazarenpHast QyHKIHS, € dopMyIHpoOBaTh U funktcii-9160/metody- | mo3uTHBHOMY
HEepaBEHCTBA CBOMCTBa U TpaduK WLITIOCTPUPOBaTh rpadudecku | resheniia- BOCTIPUSATHIO
(124) CBOICTBA MOKA3aTEIbHOM pokazatelnykh- 00y4aromMuMucs
¢yHKIMH. PemaTh OCHOBHBIC uravnenii-10962/re- TpeOOBaHMIA U
THUTIBI TTOKA3aTEITHHBIX b758915c-7f57-4abb- | mpockO.
ypaBHEHUI ¥ HEPABEHCTB. b83a-h2c25922fcec [TpuBneueHue
Ucnonb3oBath HUPpoBbIC 2. Pocculickas | BHUMaHus K
peCypChI IS TOCTPOCHHUSI DJIEKTPOHHASI  IIKOJIA | 00CYy)KIaeMol  Ha
rpaduKoB QyHKIUH 1 https://resh.edu.ru/subj | ypoke
U3yUYCHUSI UX CBOMCTB ect/lesson/4729/consp | uadopmaruw,
ect/159012/ AKTUBU3ALUA
II03HABaTEIbHOU
JCSITEITLHOCTH.
[ToOyxnenue
oOydJaromxcs

CcOo0JIFO1aTh Ha



https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-4abb-b83a-b2c25922fcec
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-4abb-b83a-b2c25922fcec
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-4abb-b83a-b2c25922fcec
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-4abb-b83a-b2c25922fcec
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-4abb-b83a-b2c25922fcec
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-4abb-b83a-b2c25922fcec
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-4abb-b83a-b2c25922fcec
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-4abb-b83a-b2c25922fcec
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-4abb-b83a-b2c25922fcec
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-4abb-b83a-b2c25922fcec
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-4abb-b83a-b2c25922fcec
https://resh.edu.ru/subject/lesson/4729/conspect/159012/
https://resh.edu.ru/subject/lesson/4729/conspect/159012/
https://resh.edu.ru/subject/lesson/4729/conspect/159012/

ypoKe
OOLIeTPUHSTHIC

HOpPMBI TIOBEJCHMUS,
npaBwia  OOLICHMS
co CTapUIMMHU
(mexaroruyecKuMu
paboTHUKAMU) u
CBEPCTHUKAMHU
(oOyuaromumucs),
OPUHIUIBI y4eOHOH
TUCIIUTUTAHBI u
caMOOpraHu3aIlnH.

Jlorapudmuueckas
byHKIHS.
Jlorapudmuuecku
€ ypaBHEHHS U
HepaBeHcTBa (124)

Jlorapudwm uucna. JlecssTHIHBIC U
HaTypaJbHBIC JIOTAPU(PMBI.
[IpeoOpazoBaHKe BBIpAKCHUH,
coJiepKaIlIuX Jorapu(Msl.
JlorapudmMuueckue ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuueckas
dbyHKUs, €€ cBOMCTBA U Tpaduk

@opMyIHpOBaTh, 3AMKUCHIBATH B
CUMBOJINYECKOH popme u
WUTIOCTPUPOBATh IPUMEPAMHU
CBOMCTBA Jorapudma.
BoinonusaTe npeodpa3zoBaHus
BBIPAKECHUH, COJIEPKAIINX
norapudmbl. DopMynupoBath U
WUTIOCTPUPOBATH TpaduuecKu
CBOMCTBA JJOrapu(pMUyYECKOn
¢yHkuuu. PemaTts OCHOBHbBIE
THUIIbI JIOTapU(PMUUECKUX
YPaBHEHUW U HEPABEHCTB.
Ncnons3oBath nudpoBbie
peCypehl I MOCTPOEHUS
rpadukoB QyHKIMHA U

1.51Kmacc
https://www.yaklass.ru
/plalgebra/11-
klass/logarifmy-
pokazatelnaia-i-
logarifmicheskaia-
funktcii-9160/metody-
resheniia-
logarifmicheskikh-
neravenstv-9169

2.Poccuiickas
QJICKTPOHHAs IIIKOJ1a
https://resh.edu.ru/subj
ect/lesson/3852/consp
ect/199118/

NuunuupoBanue
u MOJJICPKKA
HCCJICIOBATEIILCKOM
JIeSITCILHOCTH
00yJarIMXCcs B
paMKax peaau3aiuu
MU
WHJUBUAYAJbHBIX U
TPYIIOBBIX
HCCIICIOBATEIILCKUX
MPOEKTOB, YTO JacT
00yyarommumcs
BO3MOKHOCTbH
IPHOOPECTH HABBIKH
CaMOCTOSTEIILHOT'O



https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://resh.edu.ru/subject/lesson/3852/conspect/199118/
https://resh.edu.ru/subject/lesson/3852/conspect/199118/
https://resh.edu.ru/subject/lesson/3852/conspect/199118/

W3yYECHUS UX CBOWCTB.
3HAKOMUTBCS C UCTOpUEN
pa3BUTHSI MATEMATHKHU

perieHus
TEOPETUYECKOU
poOJIeMBbl,
IreHepUPOBAHUS U
ohopmIIeHUS
COOCTBEHHBIX HJIEH,
YBaXUTEIHHOTO
OTHOIIIEHUS K
qy)KAM UJesM,
O(pOpMJIEHHBIM B
paborax IPYTUX
HCCIIeIOBaTeIICH,

HaBBIK ITyOJIMYHOTO
BBICTYIUICHUS TIEpEe]T

ayJUTOPHUEN,
apryMeHTHPOBAHUS
u OTCTaMBaHUS
cBOen TOYKH
3pEeHUSL.
Tpuronomerpuuec Tpuronomerpuueckue OnepupoBatb IIOHATUEM 1.Aknacc Nuanunnposanue
ke QYHKINH U UX | QyHKIIMM, WX  CBOWCTBA U | IEpUOANYECKAs ¢dbynknums. | https://www.yaklass.ru | u MOJITIEPIKKA
rpaduky. rpaduky. [Mpumepst | CTpouTs, aHaM3UpOBaTh, | /p/algebra/10- UCCIIETIOBATEIILCKOM
TpuronomeTpudec | TPUTOHOMETPUYECKUX HEPABCHCTB | CPABHUBATH rpaduku | klass/sinus-i-kosinus- | nesTenbHOCTH
KAE HEPaBEHCTBA TPUTOHOMETPHUYECKUX tangens-i-kotangens- | oOy4aromuxcs B
(99) ¢ynkuuii. dDopmynupoBarh U | SVoistva-i-grafiki- pamMKax peanu3anuu

WUTIOCTPUPOBATh  TpaduyuecKu
CBOMCTBAa TPUTOHOMETPUUECKHUX
dbynaknuii. Pemats npocreitimme

trigonometricheski -
10781
2.Poccuiickas

UM
WHIUBUAYAJIbHBIX H
T'PYHIITOBBIX



https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-tangens-i-kotangens-svoistva-i-grafiki-trigonometricheski_-10781
https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-tangens-i-kotangens-svoistva-i-grafiki-trigonometricheski_-10781
https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-tangens-i-kotangens-svoistva-i-grafiki-trigonometricheski_-10781
https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-tangens-i-kotangens-svoistva-i-grafiki-trigonometricheski_-10781
https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-tangens-i-kotangens-svoistva-i-grafiki-trigonometricheski_-10781
https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-tangens-i-kotangens-svoistva-i-grafiki-trigonometricheski_-10781
https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-tangens-i-kotangens-svoistva-i-grafiki-trigonometricheski_-10781

TPUTOHOMETPHUUECKHE
HEpaBEHCTBA.
rpaduku TUIS
TPUTOHOMETPUUYECKUX
HEPaBEHCTB
1udpoBbIe
MIOCTPOCHUS
byHKIUN U
CBOWCTB

HN3Yy4CHUA

Hcnonb3oBarh

peUICHUA

Hcnons3oBarn
pecypcebl

JJIA

rpaduKoB
179

QJICKTPOHHAs IIKOJ1a
https://resh.edu.ru/subj
ect/lesson/4738/consp
ect/

MCCIIEIOBATEIbCKUX
MIPOEKTOB, YTO JACT
00yJarommumcs
BO3MOYKHOCTh
IpPUOOPECTH HABBIKU
CaMOCTOSITEIILHOTO
penieHus
TEOPETUYECKOMN
npo0IeMBI,
TCHEPUPOBAHUA U
ohopmiieHUS
COOCTBEHHBIX HJICH,
YBAXUTEITHHOTO
OTHOIIEHUS K
qy>KUM UJesM,
opOpMIIECHHBIM B
paboTtax JIPYTUX
HCCIICIOBaTEeIICH,
HABBIK IyOJIMYHOTO
BBICTYIUICHUS TIEPE]T
ayUTOPHUEN,
apTyMEHTHPOBAHUS
u OTCTaWBaHUS
CBOEH TOYKH
3pCHHUS.

[TpousBogHasi.
[Ipumenenue
npousBoHoN (24

HenpepsiBHbIE

GyHKLIMH.

Meton MHTEPBAJIOB I PELICHUS

HEPABEHCTB.

ITponsBogHas

OnepupoBatb
HEeIpepbIBHAs
IPOU3BOIHAS

ITIOHATUAMMU.:

byHKums;
(GYHKIIH.

1.Poccuiickas
BHGKTpOHHaﬂ IIIKOJIa
https://resh.edu.ru/subj

NuaunnunpoBanue
)71 MOJIJIEPIKKA
HUCCIIEI0BAaTEIILCKON



https://resh.edu.ru/subject/lesson/4738/conspect/
https://resh.edu.ru/subject/lesson/4738/conspect/
https://resh.edu.ru/subject/lesson/4738/conspect/
https://resh.edu.ru/subject/lesson/6195/start/225651/

bynkiun. [eomeTpuyeckuit u
buznueckuit CMBICIT
MIPOU3BOJTHOM. [IponsBogHbIE
AIIEMEHTAPHBIX GyHKIMH.
[IpousBonnHas CyMMBl,
MIPOU3BENCHUS, YaCTHOIO
byHKIUH. [Ipumenenue

IPOU3BOJHON K HCCJIEAOBAHUIO
GyHKIIUH Ha MOHOTOHHOCTH H
DKCTPEMYMBI. Haxoxnenue
HauOOJBIIETO W HAWUMEHBIIETO
3HaueHUd (QYHKUUU Ha OTPE3KE.
[IpumMeHeHne TPOU3BOJHOM IS
HaXO0XJICHUS HaWJITy4lIero
pelLIeHUs] B MPUKIIAIHBIX 3a/Ja4ax,
JUIsL  ONpENENIeHUusT  CKOPOCTH
mporiecca, 3aJaHHoro (GopMyon
Wiy rpaduKom

Hcnonp3oBath
r€OMETPUYECKUI 51
puznueckuit CMBICII

MPOU3BOJHOM  JUISL  PEIICHHS
3aia4. HaxoauTe mpou3BoIHbIE

3JIEMEHTAPHBIX byHKIUH,
BBIYUCIIATH IPOU3BOIHBIE
CYMMBI, IIPOU3BEICHUS,
YaCTHOTO byHKIUH.
Hcnonws3oBaTh  IMPOU3BOAHYIO

JUTSL UCCleloBaHus (QYHKIHUU Ha
MOHOTOHHOCTh U 3KCTPEMYMBI,

MIPUMEHSTH pe3yabTaThl
UCCIENIOBaHUS K TOCTPOEHUIO
rpauKoB. [IpumeHATH

MIPOU3BOHYIO JJIs1 HAXOXKICHUS
HaWJITy4IIero pelIeHus B
NPUKIAAHBIX, B TOM YHUCJE
COIMATbHO-PKOHOMHUYECKHUX,
3ajavuax. 3HAKOMUTECS C
UCTOpUEN pa3BUTUA
MaTeMaTUYECKOIr0 aHaJIn3a

ect/lesson/6195/start/2
25651/

2. 5IKmacc
https://www.yaklass.ru

/p/algebra/11-
klass/proizvodnaia-
primenenie-
proizvodnoi-dlia-
issledovaniia-funktcii-
9147

JCSATCIIBHOCTH
00yJaronuxcst B
paMKax peaiu3aIuu
UMHU

WUHIUBUAYAIBHBIX U

IpYIIIOBBIX
HCCJIEI0BATENbCKUX
MIPOEKTOB, YTO JACT
00yyaromumcs
BO3MOYKHOCTh
npuoOpeCTH HABBIKU
CaMOCTOSITEITEHOTO
pereHus
TEOPETUYECKOU
npo0IeMBbl,
TEHEPUPOBAHUS U
obopmIIeHUS
COOCTBEHHBIX HJEH,
YBAXUTEIHHOTO
OTHOIIIEHUS K
qY)KUM UJesM,
OpOpMJIEHHBIM B
paborax IPYTUX
Hcciaea0oBaTeneH,

HaBBIK IyOJIUYHOTO
BBICTYIUICHUS TIEpe]T
ayJUTOpUEN,
apryMEHTUPOBaHMs
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https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147
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" OTCTauBaHUA

CBOEH TOYKHU
3pEHUSL.
WUurterpan u ero | [lepsooOpaznasi. Tabnuua OnepupoBaTh  MOHATUAMMU: 1.IKnacc Nuaununnposanue
npumenenus (9 9) | mepBoOOpa3HBIX. Wuterpan, | neppooOpaszHas, unterpai. | https://www.yaklass.ru | u HOIICPIKKA
reoMeTpuueckuii ¥ (usudeckuit | Haxoauts nepBooOpasusbie | /p/algebra/ll- UCCIIeI0BATEILCKOM
CMBICJI HHTErpajia. BbIUKCICHHE | DJIeMEHTapHBIX dbynkiuit; | klass/pervoobraznaia- | gesTeabHOCTH
UHTETpaia o dopmyre | BRIUMCIIAT,  HWHTErpay 10 | neopredelennye-i- oOyJaromuxcs B

Herorona—Jlenonuiia

dbopmyne Hrrotona—JleitOuuiia.

3HAKOMHUTBCA C  HCTOpHUEHN
pa3BUTHS MaTeMaTU4ECKOTrO
aHanmusa

opredelennye-
integraly-
9151/neopredelennye-
i-opredelennye-
integraly-metody-
integrirovaniia-
9153/re-94b86f3c-
161b-42fd-alaa-
4d0cbc549ee7
2.Poccuiickas
QJICKTPpOHHAsA HIKOJ1a
https://resh.edu.ru/subj
ect/lesson/6118/main/

paMKax peaau3aiuu
UMU
WHIMBUIYAIBHBIX |
IPYIIOBBIX
HCCIIEIOBATEIbCKUX
MPOEKTOB, YTO JACT
o0yJarommumcs
BO3MOKHOCTh
IPUOOPECTH HABBIKH
CaMOCTOSITEIIbHOTO
perieHus
TEOPETUYECKOMN
npo0IeMBl,
TCHEPUPOBAHUA U
obopmiIeHUS
COOCTBEHHBIX HJICH,
YBaXUTEITHHOTO
OTHOIIEHUS K
qYKUM UJIesIM,
0hOpMIICHHBIM B
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paboTrax IPYTUX
Hcciie0BaTelIeH,

HaBBIK ITyOJMYHOTO
BBICTYIUICHUS TIEpE]

ayJIUTOPUEH,
apryMeHTHPOBAHUS
u OTCTauBaHUS
CBOEH TOYKH
3pPCHUSI.
Cucrembl CucTteMbl JIMHENHBIX OneprpoBaTh NOHATUSIMU: 1.4Knacc Nuannuuposanue
ypaBHEHUI ypaBHeHUH. Permenue cUCTeMa JUHEeHHBIX ypaBHeHui | https://www.yaklass.ru | u MOJIJIePIKKa
(12q) IPHUKJIATHBIX 33724 C ITOMOIIBIO u e€ pemenne. Mcnons3oBats | /p/algebra/9- UCCIICIOBATEIILCKOM
CHCTEMBI JIMHEHHBIX YPAaBHEHUHA. | CHCTEMY JIMHEHHBIX ypaBHeHmid | klass/sistemy- JeSITEIIbHOCTH
CucTeMbl 1 COBOKYITHOCTH LEJNbIX, | ISl PEIICHUS MPAKTHUECKUX uravnenii-ravnosilnye- | odydatomuxcs B

palMOHAJIBHBIX,
VPpaLHOHAIBHBIX,
II0KA3aTEJIbHBIX,
Jgorapu(pMHUECKUX YpaBHEHHH U
HepaBeHCTB. Vcronb3oBanne
rpadukoB GYHKIMMA IS pelIeHUs
YPaBHEHUM U CUCTEM.
[IpuMeHeHnE ypaBHEHNN, CHCTEM
Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7ad U 3a]1a4 U3
pa3InyHbIX 00JaCTEN HAYKU U
peasibHOM ku3HU HatypanbHblie u
LIEJIbIE YHCIIA B 3aJ1a4axX U3
peasibHOM ku3HU. [Ipu3Haku

3aga4y. Haxonuts peuienus
MPOCTEUIINX CUCTEM U
COBOKYITHOCTEU pallMOHAJIBHBIX
YPaBHEHUN U HEPABEHCTB.
Ucnons3oBath rpaduku
byHKIUN 15 pereHus
ypaBHeHUl. MoaenmpoBath
pEAIbHBIE CUTYaALINU Ha SI3bIKE
anreOphl, COCTABIATh
BBIpaKEHUS, YPAaBHEHUSI,
HEPABEHCTBA U CUCTEMBI 10
YCJIOBHIO 3aJ]a4H, UCCIEA0BAThH
ITOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM alapara

preobrazovaniia-
9129/metody-
resheniia-sistem-
ratcionalnykh-
uravnenii-9131
2.Poccuiickas
QJICKTPOHHAs OIKOJIa
https://resh.edu.ru/subj
ect/lesson/3812/consp
ect/158949/

paMKax peau3aiuu
UMU
WHIUBUYAbHBIX U
TPYIIIOBBIX
UCCIIEI0BATEIbCKUX
MIPOEKTOB, YTO JACT
00yyaromumcs
BO3MOYKHOCTh
pUOOPECTH HABBIKU
CaMOCTOSITEIIbHOTO
penieHus
TEOPETUUECKON
pOoOIEeMBI,
TCHEPUPOBAHUA U




JACIINMOCTH LOEJIbIX YHUCCII

anreOpswl.

odopMIeHUS
COOCTBEHHBIX HJCH,
YBAXUTEIHHOTO
OTHOIIEHUS K
qy>KUM UJesM,
0ohOpMIICHHBIM B
paboTax TPYTUX
HCCIICIOBaTEIICH,
HaBBIK ITyOJIMYHOTO
BBICTYIUICHUS TIEPET
ayIUTOPHEN,
apTyMEHTHPOBAHUS
U OTCTaWBaHUS
CBOEH TOYKHU
3peHusl.

Harypanbnbie u
L[eJIbIE YHuCIIa

(64)

HarypasnbHbie u nienplie yncia B

3ajayax U3
[IpusHaku
qucell

JCINMOCTH

pEANIbHON  JKU3HM.

LEJIBIX

OnepupoBaTh  TMOHATHUSIMU:
HATypaJIbHOE  YHCJO, ILEJI0€
YHCJIO. Hcnons30BaTh
MPU3HAKU JICJIMMOCTH  LEJIBIX
YHCEJ, PA3JI0KECHUE YHCa Ha
MPOCTBIE  MHOXMUTEIW  JJIs
pelieHus 3a1a4

1.5IKmacc
https://www.yaklass.ru
/plalgebra/10-
klass/deistvitelnye-
chisla-
9102/naturalnye-
chisla-povtorenie-
11259/re-198ae908-
4687-4b65-bb41-

ba45ad84a6fd
2.Poccuiickas
AJICKTPOHHAS  IIKOJIa

https://resh.edu.ru/subj
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ect/lesson/5255/consp

ect/272510/

[ToBTOpEHUE, OcCHOBHBIE  TOHATUS  Kypca

00o001eHue, anreOpsl 5 Hayva

CHCTEMATH3aIHs MaTEMaTUIECKOr0 aHaJIN3a,

3HaHui (184) 0000IIIEHNE M CHCTEMATH3AIIUI
3HaHUU

Petate npukiaaHeie 3a1auu
U3 pa3lIMYHBIX 00JlacTel HayKu
U peaibHOM KU3HU C TTIOMOIIBIO
OCHOBHBIX  TIOHSTHM  Kypca

anreopsl " Hayal
MaTEMATUYECKOTO aHaJm3a.
Bri6upats OITUMAJILHBIE
CIIOCOOEI BBIYHCIIEHUH.

Hcnonp30oBaTe 111 peLICHUS
3a/la4y ypaBHEHUS, HEPABEHCTBA
u CHUCTEMBI YPaBHEHHU,
cBOMCTBa (DYHKIMI U rpadUKOB

OO0uee Ko1MYeCTBO YacoB 1O mporpamme: 102
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https://resh.edu.ru/subject/lesson/5255/conspect/272510/

PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUSA»

IMOSICHUTEJBHASA 3AIIKNCKA
BaxxHOoCcTh y4eOHOro Kypca T€OMETPUM Ha YPOBHE CPEIHEro OOIIEero

oOpa3oBaHMsI OOYCJIOBIEHA NPAKTHMUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEeIMETHBIX PE3yJIbTAaTOB OOYYEHHUS T€OMETPUM B HANPaBICHUH JIMYHOCTHOTO
pa3BuTHsa oOyvaromuxcs, (OpMUPOBaHUS (PYHKIIMOHAJIBHOW MaTeMaTHUYECKOM
I'PaMOTHOCTH, M3y4Y€HHUS APYTUX Yy4eOHBIX AMCUMIUIMH. Pa3BuTue y ydammxcs
IPABWIBHBIX IPEICTaBICHUNA O CYIIHOCTH M INPOUCXOKICHUH IE€OMETPUUYECKUX
abcTpakuuii, COOTHOUIEHHHM pEaJbHOIO MU HJIECATBHOIO, XapaKTepe OTPaKEHMs
MAaTEMATUYECKOW HAyKOW SBICHUW M TPOUECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHYECKOTO MOJECTUPOBAHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBNsieTCS OAHUM U3 0a30BBIX NMPEAMETOB Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak o0OECleuYrBaeT BO3MOXKHOCTb H3YYEHMsI Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK M TYMaHUTAPHOM.

Jlornyeckoe MbllUIeHHE, (opMuUpyeMoe MpU H3YYEeHUH OOyYaroIUMHUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELIECHUS TeOMETPUYECKHX 3a7ady, YMEHHE BBIABUIATh M OMNPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWU 3a]ad e€CTeCTBEHHO-
HAyYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (QU3HUKH.

YMeHne opueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AesITeNbHOCTH uenoBeka. OpHEeHTalus YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaKEHUsS OKPYXKAIOIIer0 MHpA, YCIOBHE YCIEIIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpazoBaHusl  JACUCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBECHHBIMHU
oOpa3zamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TpPYIAOBOM J€ATEIHHOCTH,
SBIISICTCS OAHMM M3 TNMPO(PECCHOHANIBHO BAXKHBIX KadecTB, MOATOMY aKTyallbHa
3ajaya (OPMHUPOBaHUS y OOYYaAIOLIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AESITETFHOCTH TI0 MHOTUM HaIPaBIICHUSIM.

Llenp ocBoeHMst mporpamMmbl yueOHOTO Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE 00yueHus — o00IeoOpa3oBaTelibHOE U OOILIEKYJIbTYpHOE pPa3BUTHE
oOydJarommxcs 4epe3 00ecreueHne BO3MOXHOCTH MPUOOPETEHUS U CIIeU(PUIHBIX
T€OMETPUH, BO3MOXHOCTHM  YCHEIIHOTO MPOJOHKEHHUS  O0pa3oBaHHUA IO
CHELMATBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIATHBIM UCIIOJIb30BAHUEM T€OMETPHUU.



[IpuoputeTHpiMH 3aauaMu OcBoeHHs Kypca «['eomerpum» Ha 06a30BOM
ypoBHe B 10—11 kiaccax siBJsItOTCS:

e (GopMHpOBaHHE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOU
KYJIBTYpPbI U OCO3HaHHUE €€ B3aMOCBS3H C OKPYXKAIOLIUM MUPOM,;

e (QopmMupoBaHuE MPEICTABICHUS O MHOTOIPAaHHUKAX U TellaX BpAIllEHUs KaKk
O BXHEHIINX MATEeMAaTUYECKUX MOJEISAX, MO3BOJISIONIMX OMUCHIBATh M M3y4aTh
pa3HbIC ABICHUS OKPYKAIOIIEr0 MUPA;

e (QopmMupoBaHHWE YMEHHS pacloO3HAaBaTh HAa 4YepTek)ax, MOJEISIX M B
peaJbHOM MHpPE MHOTOTPaHHHUKH U T€JIa BpalCHMS;

® OBJI3JICHHE METOJaMH pELICHMs 3a/lad Ha MOCTPOCHHUS Ha M300paKEeHUsIX
IPOCTPAaHCTBEHHBIX QUTYD;

e QopmMupoBaHHWE YMEHHs OIEPUPOBATH OCHOBHBIMH TMOHITHSIMH O
MHOTOTpaHHHUKAX U TellaX BPALICHHS U UX OCHOBHBIMU CBOMCTBAMU;

® OBNIQJICHHE  QJITOPUTMAMH  pEIICHHS  OCHOBHBIX  THIIOB  3a/ad;
dbopMupoBaHHE yMEHHS MPOBOAUTH HECIOXKHBIC JOKAa3aTEIbHBIC PACCYKICHHS B
XOJI€ pEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUUECKUM COACpKAHUEM;

® pa3BUTHE UHTEUIEKTYyaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEN 00ydaromumxcs,
NO3HABATEJIIbHON  aKTUBHOCTH, HCCIIEJOBATEIbCKUX YMEHUH, KPUTHUYHOCTU
MBIIIICHHS,

e (QopmupoBanue PyHKIMOHAIBHON TPaMOTHOCTH, pEJICBAHTHON T€OMETPHH:
YMEHHE pacCriOo3HaBaTh TMPOSIBICHUS T€OMETPHUECKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTYAIMSIX U MPU U3YYCHUH IPYTUX
y4eOHBIX TMPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH M  3aKOHOMEpPHOCTEM,
(GbopMynupoBaTh X Ha SI3bIKE F€OMETPUM M CO3AaBaThb I'€OMETPUUYECKUE MOJEIH,
IPUMEHATh OCBOEHHBIM T'€OMETpPUUYECKUH amnmapaT Uil pEIIeHUs MNpPaKTHKO-
OPUEHTHPOBAHHBIX 3a7ad, HWHTEPIPETUPOBaTh M OLIEHUBATh IOJIyYE€HHBIE
PE3YNIbTaTHI.

OTnMYUTENBbHON OCOOCHHOCTHIO TMPOTrpamMMbl IO TEOMETPUU  SIBIISETCA
BKIIIOUEHUE B KypC CTEPEOMETPHH B Hayajle €ro M3Y4YeHHsl 3a]ad, peliacMbIX Ha
YpPOBHE WHTYUTHBHOI'O IO3HAHUS, W OMNPEICIEHHBIM O0pa3oM OpraHHW30BaHHAs
paboTa Hag HUMH, YTO CIOCOOCTBYIOT  Pa3BUTHIO  JIOTUYECKOTO U
IPOCTPAHCTBEHHOTO  MBIIUJICHUS,, CTUMYJIUPYET MPOTEKAaHUE WHTYUTUBHBIX
IPOLECCOB, MOTUBUPYET K JaTbHEHUILIEMY H3YUCHHIO MPEAMETA.

[Ipenmourenne oTAAETCSl HATISIIHO-KOHCTPYKTHBHOMY METOAY OOydYeHHS,
TO €CThb TEOpPETHUYECKHE 3HAHWs HMMEIT B CBOCH OCHOBE YYBCTBEHHOCTH Y
ydaluxcs B Kypce CTEPEOMETpPUM IPOBOJAWUTCSA 3a CYET pEIIECHUs 3a4ad Ha
CO3/laHME  TPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a NPOBOAMUTCA C OMOPOW Ha



HArJsAHOCTh, a OINEpUpPOBaHME O0pa3oM — B YCJIOBHUAX OTBJICYEHHUS OT
HarJIsiAHOCTH, MBICIIEHHOTO U3BMEHEHHUSI €70 UCXOHOTO COJIEPKAHUS.

OcHOBHBIE coJiepKaTeNnbHble TUHUU Kypca «I'eomeTpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble U MIJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BeKTOopbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUN
pacnpenensieTcs He TOJbKO II0 COJEP)KATENbHBIM JIMHHUSM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHumsl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pE3yJbTaTaM
ocBoeHus I[lpumepHoit paboueil mporpaMmbl, pacOpeAcEHHBIM I0 Trojam
oOyueHusi,  CTPYKTypUpPOBaHO  TakuM  00pa3oMm,  4YTOOBI  OBJIAJCHUE
r€OMETPUUYECKUMU MOHITUSMH U HaBBIKAMH OCYIIECTBISJIOCH MOCIIEIOBATENBHO U
MOCTYIATEIbHO, C COOJIIOJICHHEM MPUHININA MPEEMCTBEHHOCTH, YTOOBI HOBBIE
3HaHMS BKIIOYAJIUCh B OOL[YI0 CHUCTEMY TIE€OMETPUYECKUX IPE/ICTABICHUN
oOy4Jarommxcs, pacmupsis U yriayosnsas e€, oOpa3ys MPOYHbIE MHOKECTBEHHBIE
CBSA3HU.

OO1iee 4nciIO 4acoB, PEKOMEHIOBAHHBIX ISl M3y4eHHUs Y4eOHOro Kypca
«I"'eometpusi» — 102 yvaca: B 10 kinacce — 68 yacoB (2 daca B Hefento), B 11 kimacce
— 34 gaca (1 gac B Hezelnto).

COAEPKAHUE YYEBHOI'O KYPCA (ITO TOJAM OBYYEHUA)

10 kaace

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS ~ cTepeomeTpud. Touka, mpsMas, IUIOCKOCTb,
npoctpancTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX.

B3anmHOe pacnosiokeHne NpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECS,
napajulelibHble W CKpeumuBarommecs npsmble. [lapauiensHOCTh NpsAMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIENbHBIE TMpPSAMBIE B NPOCTPAHCTBE;
[IapaJuIeNIbBHOCTh TPEX MNMPAMBIX; MAPAIIIEIBHOCTh MPSMOU U IUIOCKOCTH. YTIJIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; Yrod MEXAy NpPSIMBIMA B IIPOCTPAHCTBE.
[TapautienbHOCTH IJIOCKOCTEM: [apajuieabHbIE IIOCKOCTH; CBOMCTBA
napayiebHBIX TUIocKocTel. [IpocTeiimue mnpocTpaHCTBeHHBIE (UTYyphl Ha
IJIOCKOCTH: T€Tpa’ap, Ky0, napaienenunes]; TOCTPOCHUE CEUCHU.

[leprieHIMKYNISAPHOCTH MPSAMOM U INIOCKOCTH: MEPIIEHINKYIISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MpsMBIC IIAPAJUICIBHBIE W TNEPIEHIUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TEOopeMa O NpsAMOU
NEPIEHINKYJIAPHONU IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEXAY NPSIMOU H
IJIOCKOCTBIO;  JABYTPAaHHBIM  yroJ, JIMHEHMHBIM YroJ JBYIPaHHOIO  yIJa.



[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ TUIOCKOCTEW: MPHU3HAK MEPHEHIUKYJIAPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TPEX MEePIEHINKYIApaXx.

MHoOrorpaHHuKHU

[ToHsAITHE MHOTOIPAHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yroiapHas
pU3Ma; TPAHU U OCHOBAHUS MPU3MBL;, NpsAMas U HAKIOHHAs MPU3MbL, OOKOBask U
MOJIHAs MIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuielienunes, U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAHME MUPAMU/JIbI; OOKOBAs U TIOJIHAS TOBEPXHOCTh MUPAMMU/JIbI; TPABUIIbHAS U
yCceu€HHas MNHpaMuja. OJIEMEHThl HOpu3Mbl M nupamuabl. lIpaBuibHbIE
MHOTOTPAHHHUKU: TIOHSITHE MPAaBHJIBHOIO MHOTIOTPAHHMKA; MpaBWbHAS NpHU3Ma U
npaBWibHAs NUpaMHUAa; NpPaBHIIbHAS TPEyrojbHas NUpamMuAa U TPABHIbHBIN
teTpa’dap; KyO. IlpencraBieHne o NpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
nonexasip u ukocasap. CeueHus MpU3Mbl M TUPAMHUIBL.

CummeTprst B MPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, HPSIMOU,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHAaX, NapajuielenuIenax,
MPaBUWIbHBIX MHOTOTPAHHUKAX.

Brruncienre 5371eMEHTOB MHOTOTPAHHUKOB: pEOpa, UAaroHaad, YIJIbl.
[Inomans OOKOBOW MOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MNPSAMOW IPHU3MBI,
IJIOIIAAh OCHOBAaHMW, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU TPABWIHLHOM MHUPaAMUJIbI,
TeopeMa O IUIomaad yceuéHHoM mnupamuabl. Ilorstue 006 00bEMe. OOBEM
MAPAMU/IbI, IPU3MBI.

[lonobubie Tena B mnpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOIIAIIMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TE.

11 kaacc

Tesa Bpamenus

Hunuaapuueckas MTOBEPXHOCTD, obOpazyroriue HUAJTUHIPUIECKON
MOBEPXHOCTH, OCh UIWJIWHJIPUYECKOM TMOBEpXHOCTU. LlUmuHIp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaJAh OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konnueckasi moBepxHOCTh, 00pa3yroIiue KOHNYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKOH moBepXxHOCTH. KOHyC: OCHOBaHUWE M BEpIIMHA, 00pa3yromasi
U OCh;, IUIOMAAh, OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0pa3ymolire U BbICOTa; OCHOBAHMS U OOKOBAsI TOBEPXHOCTb.



Cdepa u map: meHtp, paauyc, AMAMETP; IUIOMIAAL MMOBEPXHOCTU CHEPHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
IJI0IA/1b Cephl.

N3o00pakeHue Ten BpalleHus Ha MIIOCKOCTU. Pa3BEpTka MUIMH]Ipa U KOHYCA.

KoMmOuHanuu Ten BpamieHuss W = MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMUCAaHHBIM OKOJO cdepsl; cdepa, BNUCAHHAS B MHOTOTPAHHUK, WM TeEJO
BpalICHUS.

[Tonsitue 06 oOBEMe. OCHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00
00BEéME MPSIMOYIOJBHOTO TMapajuieNenunena u cieactsus u3 He€. OObéEM
HUIMHApa, KoHyca. O0BEM 11apa U wiomaab chepol.

[lonobubie Tena B mnpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuennsa umiauHApa (MapajuieIbHO M MEPHEHAMKYISIPHO OCH), CEUEHHS
KOHyca (mapajuielbHO€ OCHOBAHMIO M TPOXOJAIIEE Yepe3 BEPILUHY), CEUEHUS
niapa.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mockoctd W B mpocTtpaHcTBe. CIOKEHUWE W BBIYMTAHUE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4YHCIO. Pa3noxkeHune BekTopa IO TpEM
HEKOMIUIaHAapHBIM BekTopaMm. lIpaBuno mnapamuenenunena. Pemenue 3anmad,
CBSI3AHHBIX C MNPUMEHEHHWEM MpaBWJI JCUCTBHM C BekTopamu. [IpsiMoyrosibHas
cucTeMa KoopAuHaT B npoctpancTtBe. Koopamuartsl BekTopa. IIpocreimme 3anaun
B KOOpAMHaTaX. YTosl Mexay BekTopamu. CKalsipHOE NPOU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mex1y NpsIMBIMHA U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJI IIPU PELICHNH F€OMETPUYECKHX 3a/1a4.

INPEAMETHBIE PE3YJIBTATDBI

K «koniy oOyuenus B 10 kJjacce oOy4aromMiics TMOJYYHUT —CIETYIOLINE
MPEIMETHBIE PE3YJIbTATHI:
e OnepupoBaTh NOHITUSMU: TOUKA, IPsIMas, MIOCKOCTb.
e [[pUMEHATP AKCMOMBI CTEPEOMETPUM W CIICICTBUS W3 HUX MPU PELUICHUU
r€OMETPUUECKUX 3a]1a4.
e OnepupoBaTh NOHATUIMU: MAPAUICTIBHOCTh U NMEPHEHANKYIIPHOCTh MPSMbBIX
Y TUIOCKOCTEMN.
e KnnaccuunmpoBaTth B3aUMHOE pACIIOJIOKEHUE TPSIMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.
e OnepupoBaTh MOHATHUSMU: JIBYTPAHHBIA YIOJI, TPAHU JBYTPAHHOIO YIJa,
pedpo IBYrpaHHOTO YTiia; JUHEWHBIM YroJl JBYTpaHHOTO yTJia; rpaaycHas
Me€pa IBYTPAHHOTO yIJia.



e OnepupoBaTh MOHATHUAMH: MHOTOTPAHHUK, BBIIYKJIbIA M HEBBITYKJIbIIA
MHOTOI'PaHHHUK, 3JIEMEHTB MHOTOTPAaHHUKA, IPABUIIbHBI MHOTOTPAHHUK.

e Pacrio3HaBaThb OCHOBHbIE BHUJABl MHOTOTPAHHUKOB (IMpaMuja, mpusMa,
NPSIMOYTOJIBHBIN NapaJlIeNIeuIe], KyO).

e KnaccuuuupoBaTh ~ MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHHS  JUIA
KJIacCU(pUKalUU (BBIIYKIIBIE U HEBBITYKJIblE MHOIOTPAHHUKH; IPaBUJIbHBIE
MHOTOTPaHHUKH; IPSMbIE U HAKJIOHHBIE IPU3MBI, TAPAJIICIIECTIUIIEbI).

e OnepupoBaTh MOHATUAMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

e OOBACHATH MPUHIUIBI IOCTPOCHUSI CEUCHUM, UCTIOJIb3YsI METOJ CJIC/IOB.

e CTpOUTh CEYEHHsIT MHOTOTPAHHUKOB METOJOM  CIIE€JOB,  BBIIOJHAThH
(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHHUBY.

e PemaTh 3a71a4i Ha HaXOXKJI€HUE T€OMETPUUECKUX BETUYMH MO 00pa3lam Wiu
QITOPUTMAaM, IPUMEHSS HW3BECTHBIE AHAJIUTHUYECKUE METOABI IPU PELICHUU
CTaHJAPTHBIX MAaT€MaTHYECKHX 3aJ1a4 HAa BBIYMCIICHHE PACCTOSHUN MEXIY
JBYMSI TOYKaMH, OT TOYKHM [0 IPSIMOM, OT TOYKM 1O IUIOCKOCTH, MEXAY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

e PemaTh 3a71a4i Ha HaXO0XJI€HWE T€OMETPUUECKUX BETUYMH MO 00pa3iam Uiu
QITOpUTMAaM, IPHUMEHSS HW3BECTHbIE AHAIUTHUYECKUE METOABI IPU PELICHUU
CTaHJAPTHBIX MAaTEMaTUYECKMX 3aJad Ha BBIUHCIEHUE YIJIOB MEXIY
CKPELIMBAOIIMMUCA NPSIMBIMH, MEXIYy IPSAMONM W INIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

e Boruncisath 00BEMBI M IUIOMIAM TMOBEPXHOCTE MHOTOTPAaHHUKOB (IIpU3Ma,
nupamMua) ¢ MNpUMEHEHHEeM (OpMyJl; BBIUUCIATH COOTHOUIEHUS MEXAY
IUIOHIA/IIMU TOBEPXHOCTEN, 00bEMAMHU MTOT0OHBIX MHOTOIPAaHHUKOB.

e OnepupoBaTh NOHATHSAMHU: CHUMMETPHUS B NPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

e II3BiiekaTh, MpeoOpa3oBbIBATH W HUHTEPHPETUPOBATH HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX TIE€OMETPUYECKHX (Urypax, TMPEeACTaBICHHYIO Ha
YEpTE)Kax U pUCYHKAX.

o [I[pumeHaTy TeoMmeTpuyeckue (akThl A PEHICHUS CTEPEOMETPUUYECKUX
3a/lay, MPEANoJIaraloluX HECKOJBKO IIAaroB pEeIIEHUs, €CIH YCJIOBHS
NIPUMEHEHUS 3a/1aHbl B IBHOM (hopMme.

e [I[puMeHAT, TIpPOCTEHIIME MPOTPaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a1a4.

e [[pyBOINTH NpHUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOAE U
YKU3HHM, PaCIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.



e [[puMeHATh MOJYYEHHBbIE 3HAHMUS Ha NPAKTUKE: aHAIU3UPOBATH pEajbHbIC
CUTyallud U MPUMEHSITh U3YYEHHBIC MOHSATHS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTU4ecku CHOPMYIHPOBAHHON MPOOJIEMbI, MOJIETUPOBATH PEaAIbHbBIC
CUTyallUM Ha S3bIKE TE€OMETPHUH, HCCIEIO0BaTh IOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX TMOHSITUA M TEOpEeM, ammapara aiareopsl;
pemarh NPakKTUYECKUE 3aa4M, CBSI3aHHBIE C HAXO0XKJACHHUEM I'€OMETPUYECKUX
BEJINYHH.

K konity oOydenus B 11 kyacce oOyJaromuiics HayquTCs:

e OnepupoBaTh MOHATHAMM: LMIUHAPUYECKas MOBEPXHOCThb, 00pasyrollue
UUIMHAPUYECKOM TOBEPXHOCTH; UWJIMHADP; KOHUYECKAass IOBEPXHOCTD,
oOpa3yrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckas MIoBEpXHOCTb.

e Pacno3naBaTh Tena BpanieHus (IMIMHIIP, KOHYC, cdepa U miap).

e OOBACHATH CIIOCOOBI OJTYYEHUS TEJ BpALLEHUSI.

e KitaccuuuupoBath B3auMHOE pacioioKeHue c(hephl U MIOCKOCTH.

e OnepupoBarh MOHATUSMHU: IIAPOBONW CErMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CErMEHTA; IIAPOBOM CIIOM, OCHOBAHWE LIAPOBOIO CJOsI, BBICOTA IIAPOBOIO
CJ10s1; IApOBOU CEKTOP.

e Bolyucnate 00bEMBI W IUIONIAAM TMOBEPXHOCTEH Tel  BpalleHMUS,
T€OMETPUYECKUX TEJ ¢ TPUMEHEHUEM (HopMy.

e OnepupoBarh TMOHSATUSMU: MHOTOTPAHHHUK, BIUCAaHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdephl; cepa, BIHUCaHHAS B MHOTOTPAHHUK HWJIM TEJO
BpallCHUS.

e BBHIYUCIATE COOTHOLLIEHUS MEXIY IJIOIIAAIMU MOBEPXHOCTEN U O00BEMaMuU
MO00HBIX TE.

e 300pakath u3ydaemble (UTYpHl OT PYKH M C MNPUMEHEHHEM TMPOCTHIX
YepPTEKHBIX UHCTPYMEHTOB.

e BoIloNHATL  (BBIHOCHBIE) IUIOCKME YEpPTEKU W3 PHUCYHKOB IPOCTHIX
00OBEMHBIX (Uryp: BHII CBepXy, COOKY, CHHU3Y; CTPOUTh CEUEHHS Tel
BpaIl[CHUS.

e lI3BnekaTh, WHTEPIPETUPOBATH W MPeoOpa3oBhIBATh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX  (Urypax, MPeACTaBICHHYIO Ha
YyepTexkax U pucyHKax.

e OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

e BoinosiHATh JEWCTBUSL CIIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXXEHHUSI BEKTOpa Ha YHCIO, OOBICHATh, KAKUMH CBONCTBAMHU OHHU
00J1a1a10T.

e [IpuMeHsTh MpaBUJIO MapasuieNenumea.



e OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPaMH, CKAJSIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUIAHAPHBIE BEKTOPBI.

e HaxomuTe cyMMy BEKTOPOB M IIPOU3BEICHHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPaMH, CKAJSIPHOE MPOU3BEIACHUE, PACKIAAbIBATHL BEKTOP II0 JABYM
HEKOJUIMHEApHBIM BEKTOPaM.

e 3a7aBaTh MNIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

o [IpumenaTy reomerpuueckue (aKThl IS PEIICHUS CTEPEOMETPUUYECKUX
3a7a4, IPEANOararolMXx HECKOJIBKO I1aroB pEIICHUA, €CIU YCJIOBHUA
MPUMEHEHUS 3a/1aHbl B SIBHOU (hopMme.

e Pemare mpocrenine reoMeTpu4ecKue 3aJayvd Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

e Pemmare 3amauM Ha JOKa3aTENbCTBO MATEMATUYECKUX OTHOLICHHM U
HAaXOXXJEHUE TEeOMETPUUYECKUX BEJIWYMH IO o0pasllaM WM aJropuTMam,
IIPUMEHSSI U3BECTHBIE METO/IbI IIPU PELICHUU CTAaHIAPTHBIX MATEMATUYECKUX
3a1ad4.

e [[puMeHATs HpOCTEHIIME IPOTPaMMHBIE  CpPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

e [[prBOINTH TIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

e [I[pyMeHATh MOJyYEHHBIC 3HAHUS HA IMPAKTUKE: AHAJIU3UPOBATH pPEabHbIC
CUTyallMl W IPUMEHSTh W3YYEHHBIEC MOHATHS B IPOLIECCE MOMCKA PELICHUS
MaTeMaTU4ecku CHOPMYIUPOBAHHON MPOOJIEMBI, MOJAEIUPOBATh peajbHbIC
CUTyallud Ha $A3bIKE TI'E€OMETPUHU, HCCIIEN0BATH IIOCTPOCHHBIE MOJECIHU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUHA U TEOpeM, ammapara aareOpbl;
pemarh MPaKTUYECKHUE 3aa4M, CBA3AHHbBIC C HAX0XKICHUEM I€OMETPUYECKHUX
BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (I10 'OAAM OBYYEHMUA)

10 kaacce
Ha3Banue OcHOBHOE cojiep>KaHKe OcHOBHBIE BUJIbI DNEKTPOHHBI JlesiTeIbHOCTh
pazjena (TeMbl) pazzena (TeMbl) NeATEeIbHOCTH o0ydaronuxcsi | e (1udpoBsie) YUUTENS C yUETOM
(KomM4ecTBO oOpa3oBaTeIbH POrPaMMBI
4acoB) bI€ PECYPCHI BOCIIUTAHUS
BBenenne B OcHOBHBIE IIOHATUA AKTyanu3upoBath (aKThl U NuannuupoBanne u
CTEPEOMETPHIO CTepEOMETPHUH: TOYKa, | METOJIBI TUTAHUMETPHH, MOJIIEPIKKA
(104.) npsiMas, IJIOCKOCTD, | PEJICBAHTHBIEC TEME. MCCIIE0BATEIbCKON
MPOCTPAHCTBO. IIpaBuna [TomyuaTe mpencTaBiIeHUST O JNESATENbHOCTH
N300pakeHUsT Ha PHUCYHKax: | IPOCTPAHCTBEHHbIX  (purypax, oOyuaromuxcs B
U300pakeHHus  IUIOCKOCTEH, | pa30upaTh MpOCTEHIINE MpaBuiia paMKax  pealuzaiu
napayyIeIbHBIX NPSIMBIX | U300paKEeHUSI 3TUX QUTYP. UMW WHAWBUYATbHBIX
(oTpeskoB), cepenunbl | M300paxkarb  mpsMyl0 U u TPYIIIOBBIX
oTpe3Ka. [ToHSITHS: | ITIOCKOCTH Ha PUCYHKE. https://m.edso( uccenoBaTeIbCKUX
NepeceKaromecs Pacnio3naBath ru/1c209e37 MPOEKTOB, YTO JacT
TUIOCKOCTH, MHOTOTPaHHHKH, TUPAMUY, KyO, https://m.edso( oOyuarommmest
MepeceKarMecs] MpsMas W | Ha3bIBaTh UX DJICMEHTHI. ru/aecc77cd BO3MOYKHOCTh
IJIOCKOCTb. [enatp PUCYHOK KyOa, OpUOOPECTH  HABBIKU
3HaKOMCTBO C | mUpaMuIbl, HAXOAUTh OLITUOKHU B CaMOCTOSITEIIEHOTO
MHOTOTpaHHUKaMH, HEBEPHBIX N300paKECHUSIX. pelIeHus
N300pakeHHe 3HAKOMHUTBCSA C CEUCHUSIMU, C TEOPETUIECKON
MHOTOTPaHHUKOB Ha | METOJIOM CJIEJIOB; HCIIOJIb30BaTh IpoOJIeMBlI,
PHUCYHKaX, Ha | ISl TIOCTPOCHUSI CEYEHUS] METOJ TreHepUPOBaHUS U
MPOEKIMOHHBIX  YepTexkax. | CeoB, KpaTKO  3allMChIBaTh odopmiieHus
HauvanbpHble cBeieHHs 0 KyOe | IIaru moCTPOSHHsI CEYSHHUSI. COOCTBEHHBIX  HJIEH,



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd

U UpaMUJIe, UX pa3BEPTKU U

MOJICIIH. Ceuenus
MHOT'OTPaHHUKOB.

IToustue 00
aKCUOMAaTHYECKOM

IIOCTPOCHHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUH U
CJIEICTBHS U3 HUX

Pacno3naBaTh BUJ CEUCHHS U
OTHOIIICHHUH, B KOTOPBIX CEUCHHE
neauT pebpa KybOa, HaXOIUTh
TJIOIIAIb CEUCHHS.

Hcnons3oBaTh mopo0Oue mpu
peleHnn 3a7a4d Ha TOCTPOCHHUE
CECUCHUM.

3HAKOMUTHCS c
AKCHOMAaTUYECKUM ITOCTPOSCHUEM
CTEPEOMETPUH, C AaKCHOMaMH
CTEPEOMETPHUH U CIICICTBUSIMU U3
HUX.

WNnmroctpupoBath  aKCHOMBI
pUCYHKaMU U TpUMEpaMu U3
OKpY’Karomiel 00CTaHOBKHU

YBAXUTEIBHOTO
OTHOLIEHUS K YYyKHUM
uaesiM, 0(pOpMIIEHHBIM
B paborax JApyrux
UCCIIEI0BATENEH,
HaBbIK  MYOJIMYHOIO
BBICTYIUIEHUS  IIEpeN
ayIUTOPHEN,
apryMEHTUPOBAHUSA U
OTCTAaMBAHUS  CBOEH
TOYKH 3PEHUS.

[TapautenbHOC
Tb TOpPSIMBIX U
TTIOCKOCTEN B
MPOCTPAHCTBE
(12q)

B3aumMHoOe pacrnionoxeHue
NpsSMBIX B IIPOCTPAHCTBE:
IepeceKaroImecs,
rapasuieyIbHbIE u
CKPEIIUBAIOIINECS MPSIMBIE.

[TapannenbHOCT TPSAMBIX|
u MIJIOCKOCTEN B
IIPOCTPAHCTBE: NapalICIbHbIC
npsiMble B IMIPOCTPAHCTBE;
[apayIeIbHOCTh TPEX
MPSIMBIX; MapaJJIEIbHOCTH|
PAMOM U TIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMU

AkTyanuzupoBath (akThl U
METO]IbI TJIAHUMETPUH,
peeBaHTHBIE TEME, TMPOBOIUTH
aHAJIOTHU.

[Tepeuncnsteb BO3MOKHBIE
CHOCOOBI  PACMOJIOKEHUS JABYX
PSIMBIX B MPOCTPAHCTBE,
UJUTFOCTPUPOBATH ux Ha
npuMepax.

JlaBath OIpEAECIICHUE
CKPEILHUBAIOIINUXCA MPSIMBIX,
dbopMynpoBaThH MpU3HAK

CKPCINMUBAIOIMUXCA  IIPAMBIX H

https://m.edsocq

ru/1c209e37

https://m.edsoq

ru/1a2520f6

https://m.edso(

ru/93ad36b3

NuunuupoBanue wu
MOJJIEPKKA
HCCJICIOBATEIILCKOM
JIeSITEIbHOCTH
00yUarImXxcs B
paMKax  peaju3aluu
UMU WUHJIUBUIYATBHBIX
5 TPYIIOBBIX
HCCJIEI0BATEIILCKUX
MPOEKTOB, YTO JacT
oOydJarorumcs
BO3MOKHOCTD

IpUOOPECTH  HABBIKU
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CTOpPOHaMH;  YroJl  MEXIY)|
IPSIMBIMU B IIPOCTPAHCTBE.
ITapaienbHOCTB
IUIOCKOCTEW: TNapaJulesIbHbIE
IUIOCKOCTH; CBOMCTBA
napajuieabHbIX MIIOCKOCTEN.
[Ipocrenmue
MIPOCTPAHCTBEHHBIE (PUTYPBI
Ha IUJIOCKOCTH: TETpasip,
KyO, napasieenumne/;
MMOCTPOCHUE CEYCHUI

OPUMEHSTh €ro MpU PEIICHUU
3azay.

Pacno3naBath IpU3My,
Ha3bIBATh €€ PJICMEHTHI.

CtpouTh Ce4yeHHs TMPHU3MbI Ha
TOTOBBIX YEPTEKAX.

[Tepeuncnsatob BO3MOKHBIE
CIOCOOBI B3aMMHOTO
pacmoJIOKEHUA PSAMON 151

IUIOCKOCTA B  MPOCTPAHCTBE,
MPUBOAUTE  COOTBETCTBYIOIINE
MPUMEPHI U3 PEATTBHOM KU3HHU.

JlaBatp OIpeAeIICHUE
[apaAJUICIbHOCTH  OPSIMOM U
IIJIOCKOCTH.

DopMyIUpPOBATH IIPU3HAK
MapaJUICIbHOCTH  OPSIMOA U
IUIOCKOCTH,  YTBEPXKIACHHE O
OpsAMOM  TIepecedyeHuss  JIBYX
IJIOCKOCTEM, MPOXOSIINX YEpPe3
NapayieIbHbIC MPSIMBIE.

Pemate mpakTuueckue 3agauu
Ha IIOCTPOCHUE CEUYECHUM
MHOTOTI'PaHHHUKA.

OOBSCHATH Cllydau B3aUMHOIO
pPAacCoJIOKEHUS NIOCKOCTEH.

JlaBatp OIpEIECIICHNUE
NapajiyIeIbHbIX IJIOCKOCTEN;

CaMOCTOATEIIBHOTO
peleHus
TEOPETUYECKON
poOJIeMBbl,
re€HEPUPOBAHUS U
odopMIeHUS
COOCTBEHHBIX  MJEH,
YBaKUTEIBHOTO
OTHOIIICHUSI K YYXUM
uaesM, opopMIECHHBIM
B pabotax  Jpyrux
HccienoBaTele,
HaBBIK  MYOJIMYHOTO
BBICTYIUIEHUS  TIE€peNl
ayJUTOPHUEN,
apryMEHTUPOBaHUA U
OTCTauBaHUSA CBOEM
TOYKHU 3PEHUSI.




IPUBOJUTH MIPUMEPBHI u3
pEabHOM KU3HU U OKPYKAIOIIEH
00CTaHOBKH, WILTIOCTPUPYIOIIKE
NapajuieIbHOCTh MIOCKOCTEM.

Hcnoap30BaTh IpU3HaK
napasiebHOCTH JIBYX
IJIOCKOCTEH, CBOMCTBA

MApAJUICIBHBIX TUIOCKOCTEN MpHU
pellIeHnY 3a7a4 Ha MMOCTPOCHHUE.
OOBSCHIATh, UYTO Ha3bIBACTCS
MapaJUICIbHBIM
MPOEKTUPOBAHUEM 151 Kak
BBITIOJIHSIETCA ~ IPOEKTUPOBAHUE
¢buryp Ha IIOCKOCTb.
N300paxkath B mapajieibHON
IIPOEKIUHU pas3Iu4HbIC
reoMeTpudecKkue (purypsl.
MopaenupoBath peabHbIE
CUTYyalluM Ha SI3bIKE T€OMETPUH,
UCCIIEN0BATH MTOCTPOCHHBIE
MOJIETA  C  MCIOJb30BAHUEM
F€OMETPUYECKUX TOHSATHM.
Hcnonb30BaTh IpU pELICHUU
3aJlady Ha IOCTPOEHHUE CEYCHUU
MIOHSITHE MapajyIeIbHOCTH,
MIPU3HAKU u CBOMCTBA
napajuielibHbIX  MPSIMBIX  Ha
IJIOCKOCTH




[TepneHauKkysipH
OCTh TMPSIMBIX H
JIOCKOCTEMN

(12 9)

IlepnesANKYJIAPHOCTD
OpsIMOM M INIOCKOCTH:
NEPIEHANKYJIIPHBIE TIPSMBbIE
B IPOCTPAHCTBE, IpsSMbIE
napaJjiebHbIC U
IIEPIICHIUKYJIAPHbBIC K
IJIOCKOCTH, IIPU3HAK
MIEPIICHIUKYJISIPHOCTH
MIPSIMOU 51 IIJIOCKOCTH,
Teopema 0 IpsAMOU
IIEPIICHIUKYJISIPHOU
IJIOCKOCTH

IlepnieniuKyssp U
HAaKJIOHHBIEC: PACCTOSIHUE OT
TOYKHU 10 IIJIOCKOCTH,
paccTosiHUEe OT MPSIMOM 10
IIJIOCKOCT

AkTyanu3upoBath (akThl U
METOJbI IJIAHUMETPUH,
pEJEBaHTHBIE TEME, MPOBOAUTH
aHaJIOTHUH.

OOBsICHATH,  KaKoi
Ha3bpIBAaCTCS  YIVIOM  MEXKIY
MEPECEKAIOINMUCS  MPSIMBIMH,
CKPEILUBAIOIIUMHUCS TPSIMBIMU B
IIPOCTPAHCTBE.

JlaBathb ONPEACIICHUE
MEPIICHIUKYJISIPHBIX TPSIMBIX U
MPSIMOW, TEPIEHANKYISIPHOM K
IIJIOCKOCTH.

Haxogute  yrael  Mexay
CKPEILUBAIOIIUMUCS MPSMBIMU B
KyOe 1 mupamMu/ie.

[IpuBoguTh  TpUMEpPHl U3
pEAIbHOM KU3HU U OKPYKAIOLIEN
00CTaHOBKH, WILTIOCTPUPYIOLLIKE
NEPIEHIUKYISIPHOCTh MPSIMBIX B
IIPOCTPAHCTBE u
NEePIEHANKYJISIPHOCTh MPAMON K
IIJIOCKOCTH.

dopMynupoBaTh IIpU3HAK
NEePNEHANKYJIIPHOCTH MPAMON U
IJIOCKOCTH, NPUMEHSTH €ro Ha
MpaKTHKeE: O0OBSICHATD
NEPHEHUKYISIPHOCTD pebpa

yroJu

https://m.edsoq

ru/1c209e37

https://m.edsoq

ru/0ac11c95

NuunmupoBanve u
MOJJIEPIKKa
UCCJIeI0BATENHCKON
NEesATEeIbHOCTH
00yYaroIIMXCs B
paMKax  pealu3ariu
UMW WHAUBUYaTbHBIX
U TPYITIOBBIX
HCCJICIOBATEIbCKUX
MIPOCKTOB, YTO JacT
00yyaromumcs
BO3MOYKHOCTh
IpUOOPECTH  HABBIKU
CaMOCTOSITEIIEHOTO
perieHus
TEOPETUYECKOMN
po0IeMBbl,
TeHEPUPOBAHUS u
obopmiIeHUS
COOCTBEHHBIX
YBAXHUTEITHHOTO
OTHOIIEHUS K YYKUM
uaesM, opopMICHHBIM
B pabotax Jpyrux
Hhcciaea0BaTeIeH,
HaBbIK  MyOJIMYHOTO
BBICTYIUICHUS  TIepe]
ayJUTOPHUEN,

ujeu,
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Kyb0a W JuaroHajld €ro TpaHu,
KOTOpasi €ro He COJEPHKHUT,
HaxOIWTh JUIMHY JUAroHaJH
KyoOa. Brraucisiare BBICOTY
MPABWIBHOW  TPEYrOJbHOM |
MIPABWJIBHOW  YETBIPEXYTOJIBHOU
paMu/l o JUTHHAM pEoep.
Pemate 3a7a4u Ha
BBIYMCIICHUS,  CBSI3AHHBIE  C
MEPIICHIUKYISIPHOCTBIO  TIPSAMOM
U IJIOCKOCTH, C UCIOJIb30BAHUEM

pu peleHnn
IUIAHUMETPUUYECKUX (PAKTOB U
METOJI0B.

OOBACHATHh, 4YTO Ha3bIBAIOT
NEPHEHANKYJIIPOM U HAKJIOHHOU
U3 TOYKM K  IUIOCKOCTH,
MPOCKIMEN HAKJIOHHOM Ha
IIOCKOCTh.  OOBSACHATH, YTO
Ha3bIBAETCA PACCTOSIHUEM: OT
TOYKA [JO IUIOCKOCTH; MEXKIY
NapajuIeIbHBIMU  TIJIOCKOCTSIMU;
MEXIY NPSAMOU M mapajuleIbHOU
en IJIOCKOCTBIO; MEXKIY
CKPEILHUBAOIIAMUCS MTPSIMBIMH.

Haxomutbe 3TH paccTosiHusl B
OpOCTBIX  Cily4asx B  KyoOe,
nupamuze, Mpu3Me.

apryMEHTUPOBAHUS U

OTCTauBaHUA
TOYKH 3PCHUAI.

CBOEN




MonenpoBaTh peaibHbIe
CUTyalluul Ha fA3bIKE T'€OMETPUH,
UCCIIEIOBATh HOCTPOEHHBIE
MOJIEAIM C  HUCHOJb30BAaHUEM
reOMETPUUYECKUX TTOHATHI.

Hcnonp30BaTe npu pemieHun
3a7]a4 Ha MOCTPOCHUE CEUYECHUU
teopemy Iludaropa, cBoiicTBa
MPSIMOYTOJIBHBIX TPEYTOJIHLHUKOB.

Vel MEXKIY
MPSIMBIMU 5
MJIOCKOCTSIMU
(104.)

VYTIiabl B IPOCTPAHCTBE: YOI
MEXKIY IpsAMON u
IJIOCKOCTBIO;  JIBYI'PAaHHBIN
yroJl, JIMHENHBIN yroJ
JBYTPAHHOTO yIJIa.
[lepnesaANKYIJIIPHOCTD
IJIOCKOCTEN: MIpU3HAK
MEPIEHANKYJIIPHOCTH  JABYX
mrockocren. Teopema o TpEX
NEepHEHANKYIIIpax

AKTyanuzupoBath (aKTel H
METO/IbI IJIAHUMETPHH,
pEJIEBAaHTHBIE TEME, NPOBOAUTH
aHAJIOTUH.

JlaBaTb ompeneneHue  yria
MEXAY NPSIMOA U IUIOCKOCTBIO,
dbopMynpoBaTh TEOPEMY O TPEX
HEePIEHIUKYIIApax U 0OpaTHYIO K
HEW.

Haxongute yIoJ MEXKIY
OpsAMOM M IUIOCKOCTBKO B
MHOT'OTPAaHHHUKE, PAaCCTOSHUE OT
TOYKH JI0 TIPSIMOM Ha MIOCKOCTH,
UCTIONB3YSl TEOpPEMY O TpEX
nepneHaukyisipax. IIpoBoauts
Ha YEepTeKe MEPIEHIUKYISP: U3
TOYKHA Ha MPSIMYIO; U3 TOYKU Ha
IIJIOCKOCTb.

JlaBath OIpPEAECIICHUE

ru/1c209e37https

https://m.edsoq

m.eds00.ru/6b61k

b4

NuannuupoBanne u
oJAIepKKa
VICCIIEI0BATEIIbCKOU
NEATEIIbHOCTH
00yJaroIIMXCs B
paMKax  pealn3aluu
UMH WHJIUBUYAJTBHBIX
U rPYHIIOBBIX
UCCIIEIOBATEIbCKUX
MPOEKTOB, YTO JacCT
00yyaromumcs
BO3MOXXHOCTh
NpUOOPECTH  HABBIKU
CaMOCTOSATEJIBHOTO
pelieHust
TEOPETUYECKOMN
pOoOIEeMBI,
TE€HEPUPOBAHUS u
ohopmIICHUS
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JIBYTPAHHOTO  yIla ©  €ro
AJIEMEHTOB. OOBsICHATH
PABEHCTBO BCEX JIMHEHHBIX YTJIOB
JIBYTPAHHOTO yTJa.

Haxomutb Ha  4YepTexe
IBYTpaHHBI yrom mpu pedpe
MUPaMUJIbI, IPU3MBEI,
napaiesenunesna.

JlaBate ompeneneHue  yria
MEK]Ty TUIOCKOCTSIMH.

JlaBaThb ONPEIECIICHUE 151
dbopmMyIUpoBaTh MpU3HaK
B3aUMHO NEPHEHIUKYIIIPHBIX
IIJIOCKOCTEH.

Haxogute  yrael  Mexay
IUIOCKOCTAMH B Kybe U
nMpaMu/ie.

Hcnonp3oBaTh npu pelieHun
3a7la4  OCHOBHBIE TEOPEMBbI U
METO/IbI TNIAHUMETPUH.

MonenupoBaTh pealibHbIE
CUTyallud Ha SI3bIKE TC€OMETPUH,
UCCIIEN0BATH MOCTPOCHHBIE
MOJENM €  HCHOJIb30BAHHEM
r€OMETPUYECKUX MTOHSTHM.

Hcnonb30BaTh MpU pPELICHUU
3a/la4 Ha TOCTPOEHUE CEYEHUM
COOTHOILICHHS B MPSIMOYTOJIbHOM

COOCTBEHHBIX  MJIEH,
YBAXUTEIBHOTO
OTHOLIEHUS K YYyKHUM
uaesiM, 0(pOpMIIEHHBIM
B paborax JApyrux
Hcciie0BaTelIeH,
HaBbIK  MYOJIMYHOIO
BBICTYIUIEHUS  TIEpeN
ayIUTOPHEN,
apryMEHTUPOBAHUSA U
OTCTauBaHUA CBOEH
TOYKH 3PECHUS.




TPEYTrOJIbHUKE.

MHororpaHHUKH
(119)

IlonsiTue MHOTI'OI'paHHHUKaA,

OCHOBHBIE AJIIEMEHTHI
MHOTOTPAaHHUKA, BBITYKJIIbIE
u HEBBINYKJIbIC
MHOT'OTPAaHHUKH; Pa3BEPTKA
MHOTOTPaHHHKA.

[Tpu3ma: N-yroJyibHas
IIpU3Ma; TPAaHU U OCHOBAHUS
MIPU3MBI; npsMast 151
HAaKJIOHHAs TPU3MBbI; OOKOBAast
U TI0JHasg  MOBEPXHOCTH
npusMsbl.  [lapamnenenunen,
IIPSIMOYTOJIbHBIN
napajulejieliune;] U €ro
CBONCTBA.

IIupamupa:  N-yrosibHas
NUpaAMU/JIA, rpaHu u
OCHOBAaHHE MAPAMUJIBI;
OoKkoBas u MOJIHAS
ITOBEPXHOCTh MMAPAMUJIBI;
MpaBWIbHAsI W  yCEUYEHHAaA
nMpaMu/JIa.

DJeMEHTBl  NPU3MBL U
MMUPAMUIBI.

[IpaBusnbHbIE
MHOTOTPAaHHUKH:  TOHSITHE
MPaBUIILHOTO

AxTyanu3upoBaTb (akTel HU
METO/IbI IUTAHUMETPHH,
pEJIEBaHTHBIE TEME, NPOBOAUTH
AHAJIOTUH.

JlaBaThb OIIpELICIICHUE
napajulesienuIea, paclo3HaBaTh
€ro BUJbl U U3y4aTh CBOMCTBA.

JlaBathb ONPEACIICHUE
MUPAMHJIBI, PACHO3HABaTh BUBI
MMAPaMHUJI, (bopMynrpoBaTh
cBoiicTBa pEbep, TpaHed U

BBICOTHI ITPABUIIBHON MMUPAMUJIBI.
Haxoautes nioiaas NOJHOU U

OOKOBOM MTOBEPXHOCTH
TTUPAMU/TB.
JlaBath OIpEAECIICHUE

yCeUEHHON MUpaMU/Ibl, HA3bIBaTh
€€ DJICMEHTEI.

@opMyIMpoOBaTh TEOPEMY O
IJI01aAu OOKOBOM MOBEPXHOCTH

IPaBUJIBHON yCEYEHHON
NIAPaMHU/IBI.

Pemats 3aJ1a4uu Ha
BBIYMCIICHUE,  CBSI3aHHBIE  C

nUpaMHUIaMH, a TAKKE 3aJ1a4d Ha
MMOCTPOCHUE CCUCHUU.
JlaBath ornpeneneHue npu3mel,

ru/1c209e37

ru/2d24e873

https://m.edsoq

https://m.edsoq

NuunuupoBanue wu
MOJIICPIKKA
UCCIIeIOBATEIILCKON
NEeATETLHOCTH
00yJaronuxcst B
paMKax  pealu3ariu
UMHU WHIUBUTYTbHBIX
U TPYITIOBBIX
HCCIIEIOBATEILCKUX
MIPOCKTOB, YTO JacT
o0yJarommumcs
BO3MOKHOCTh
npUOOPECTH  HABBIKU
CaMOCTOSITEIIEHOTO
perieHus
TEOPETUYECKOMN
npo0IeMBbl,
TCHEPHUPOBAHUS u
obopmiIeHUS
COOCTBEHHBIX
YBAXHUTEITHHOTO
OTHOIIEHUS K YYKUM
uaesM, oQpopMIECHHBIM
B pabotax Japyrux
HCCIICIOBaTEIICH,
HaBbIK  MyOJIMYHOTO
BBICTYIUICHUS  TIEpe]

ujeu,
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MHOTOI'PaHHHKA; IIPaBUIIbHAS
opusMa M IpaBUIbHas
nupamMuaa; paBUJIbHAsA
TPEYroJIbHasi Iupamuga u
IPaBWIBHBIA TeTpa’ap; KyoO.
IIpencraBnenue 0
ITPABUJIBHBIX
MHOTOTPAHHHMKAX:  OKTa’ap,
TOJEKadIp U UKOCadIp.

Cummerpus B
IIPOCTPAHCTBE:  CUMMETPUSA
OTHOCHUTENBHO TOYKH,

l'[p}IaJIGMCHTBI CUMMCTPHUU B
IMupaMuaax,

napajeaenuneax,
MPaBUIIBLHBIX
MHOTOI'paHHUKAX.
Brruucnenue 3J1eMEHTOB
MHOTOTPaHHHUKOB: peéopa,

auaroHanu, yrisl. [lnomanb
OOKOBOW  MOBEPXHOCTH U
ITOJTHOU IIOBEPXHOCTHU
MPAMOW TPU3MBI, TIJIOIIAJIb
OCHOBAaHUM, TeopeMa O
OOKOBOM MOBEPXHOCTHU
npsiMo mpusMel.  [lmomans
OOKOBOW  TOBEPXHOCTH U
MOBEPXHOCTH  MPAaBUIBHOU

pacro3HaBaThb  BHIBl  MPHU3M,
U300pakaThb MIPU3MBI Ha
YEpTEKE.

HaxoauTte 1w1omanb MOJHOHU
wii  OOKOBOW  MOBEPXHOCTU
MIPU3MBI.

N3yuath COOTHOIIEHHUS
Diinepa nns yncia pédep, rpaHen
Y BEPILIUH MHOTOIpaHHUKA.

N3ydath BUIBl TMPaBUIbHBIX
MHOTOTPaHHUKOB, UX Ha3BaHUS U
KOJIMYECTBO TPAHEM.

N3yuath CUMMETPHUIO
MHOT'OTPaHHUKOB.

OOBICHATh, Kakhe  TOYKH
Ha3bIBAIOTCSI  CUMMETPUYHBIMHU
OTHOCHUTEJNIBHO JaHHOW TOYKH,
IpSAMOM WJIM IUIOCKOCTH, YTO
HAa3bIBAIOT ILIECHTPOM, OCBIO WU

IJIOCKOCTBIO CUMMETPUH
¢durypsl.

[IpuBOIUTH IIPUMEPBI
CUMMETPHUYHBIX buryp B

APXUTEKTYpE, TEXHUKE, TPUPOJIE.

MopenupoBathb peaibHbIC
CUTyallu Ha SI3bIKE T€OMETPUH,
HCCIeI0BaTh MMOCTPOCHHBIC
MOJICIM C  HMCIOJIb30BaHHUEM

ayJIUTOPUEH,

apryMEHTUPOBAHUS U

OTCTauBaHUA
TOYKH 3PCHUAI.

CBOEN




NUpaMUIBl,  TeOpeMa O | TEOMETPUIECKHIX MIOHATHUH,
TUTOIIIAT! OOKOBOI1 | HCITOJIB30BAThH nogobue
TIOBEPXHOCTHU yCeU€HHOW | MHOTOTPAaHHHUKOB.
TUPAMUTBI
OO6BEMBI [lonsitTne 006 oOBEMe. | AKTyanu3upoBaTh (akThl U NunuuupoBanve u
MHOTOTPaHHUKOB | OOBEM MUPAMUJIBI, IPU3MBI | METO/IBI TUTAHUMETPHH, MOJIIEPIKKA
(9q) pEIIEBaHTHBIE TEME. HCCIIEIOBATEIIbCKOM
OOBACHATD, KaK HM3MEPSIOTCS JeSITEIIbHOCTH
00BEMBI TEJI, TPOBOJISI AHATIOTHUIO 00yUaroImXxcs B
C U3MEpEHHEM IoIaaen pamMKax  peanu3anuu
MHOTOYTOJIbHUKOB. UMW HHJIUBUIYaTbHBIX
dopmyIupoBaTh OCHOBHBIE U TPYIIOBBIX
CBOMCTBa 0OBEMOB. UCCIIEIOBATEIBCKUX
W3y4arh, BBIBOIUTH (HOPMYITBI IPOEKTOB, YTO JIaCT
o0BEMa IPSIMOYTOJIBHOTO https://m.edso( oOyuaronmmest
napajienenumnena, npusmbel  u | ru/1c209e37 BO3MO>XHOCTh
TUPAMU/TB. https://m.edso¢ mpuoOpecT  HaBBIKH
Beraucnare 00béM mpusmbl u | ru/7ad0020b CaMOCTOSITENIEHOTO
MUPAMUJIBI TIO UX DJIEMEHTaM. pelieHus
[IpumeHaTH 00BEM TUISL TEOPETUUECKOU
pElIeHHsT  CTePEeOMETPUUIECKUX po0JIeMBl,
3ajad W A0S HAXOXKICHUS TCHEePUPOBAHUS u
T€OMETPUUECKUX BEIUYHUH. odopmiieHus
MonenpoBaTh peasibHbIC COOCTBEHHBIX  HJICH,
CUTYaIliu Ha S3BIKE TCOMETPHH, YBKUTEILHOTO
UCCIIEZIOBATh OCTPOEHHBIE OTHOIICHUS K YYXUM
MOJIEIM  C  HUCHOJb30BAaHUEM uaesM, o(hOpMIICHHBIM

F€OMETPUYECCKUX TTOHATHI

B paboTax JApyrux
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UCCIIEI0BATEIIEH,
HaBBIK  MYOJIMYHOTO
BBICTYIUIEHUS  TIEpeN
ayJIUTOPUEH,
apryMEHTUPOBAHUA U
OTCTauBaHUSA CBOEH
TOYKH 3PCHUSL.

IloBTOpEHHE:
CEYEHU,
pacCcTosIHUA

yIIIbI (4 1)

)51

[Toctpoenue ceuenuii B

MHOTOTPaHHHUKE.

Brruucnenue
PACCTOSHUM: MEXKIYy IBYMs
TOYKaMH, OT TOYKH [0
npsAMOM, OT TOYKH JO
IJIOCKOCTH; MEXITY
CKPEIIUBAIOLIUMUCS
MPSIMBIMU.

Brruucienue YIJIOB:

MEKJYy CKpPEIMBAOIINMUCA
MPSIMBIMH, MEXKIY MPAMOUN U

IJIOCKOCTBIO,  JIBYIPaHHBIX
YTJIOB, YTJIOB MEXKITY
IJIOCKOCTAMU

Crpouts CEUCHUE
MHOTOTPaHHHUKA METOA0M
CJICJIOB.

JlaBaTh OIIpELICIIEHUE

paccTostHUSI MeXAy GUrypamu.
Haxoaute paccrosiHuEe MEXIy
napajyieIbHBIMU  TUIOCKOCTSIMH,

MEXKIY IIJIOCKOCTBIO U
NapajuleJIbHOM €l IPsMOW,
MEXKIY CKPEILMBAIOIIUMUCS
IPSMBIMH.

CTrpouTh  JIMHEWHBIM  YroJa

JBYI'PAHHOTO YyIJIA HA 4YepTexe
MHOT'OTPAaHHHUKA ¥ HaXOJWUTh €ro
BEJINYVHY.

Haxonuth YTJIbI MEXKITY
IJIOCKOCTSIMA B MHOTOTPaHHUKAaX

https://m.edsoq

ru/1c209e37

NuannuupoBanne u
OJIJIePIKKa
HCCIIEIOBATEIIbCKOM
NEeATETLHOCTH
00yJaroIIMXCs B
paMKax  peauzaiuu
UMU UHAUBUYaTbHBIX
u TPYIIIOBBIX
HCCJIEI0BATEIbCKUX
MPOEKTOB, YTO JacT
00yyaromumcs
BO3MOYKHOCTh
NpUOOPECTH  HABBIKU
CaMOCTOSITEITEHOTO
pereHus
TEOPETUUECKON
npoOJIeMBbl,
TeHEPUPOBAHUS u
ohopmIICHUS
COOCTBEHHBIX
YBAXKUTEIHHOTO

HUaeu,
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OTHOIICHUSI K YYXKUM
uaesm, oopMICHHBIM
B paboTax JIpyrux
HCCIIeIoBaTeIICH,
HaBBIK MyOJIMYHOTO
BBICTYIUICHUS  TIE€peN
ayIUTOPHEN,
apryMEHTUPOBAaHUS U
OTCTanBaHUS CBOCH
TOYKH 3PCHUSL.

Oo01ee KOJIMYECTBO YaCOB MO Nporpamme: 68

11 xnace
Ha3Banue OcHOBHOE conepKaHue OcHOBHBIE BUBI DJIEKT JIeATeNTbHOCTD YUUTENS C
paznena (Tembl) pazzena (Tembl) JEeATEIbHOCTH O0YYAIOIIUXCSl | POHHBIE | yYETOM IMPOrpaMMbl BOCIIUTAHUS
(KoIm4ecTBO (mudpon
4acoB) bIC)
obOpa3oBa
TEJIbHBIC
pecypcehl
Tema BpamieHus Cdepa wm mrap: meHtp, AKTyanu3upoBaTh (PaKThl U http:// MunnunpoBanue u
(12 4.) TMAMETP; | METOJIBI IJIAaHUMETpHH, | WINAOW.e | mojjiepskka HMCCeI0BATEIbCKOM

panuyc,




I0IAb MOBEPXHOCTH | pEJICBAHTHbIE teme, | du.ru NEeSATEIbHOCTH O00yYarouumxcs B
cdepnl. B3aumHoe | npoBoauThs ananoruu. JlaBath https:// | pamkax peanu3anuu UMU
pacrioyiokenue cdepbl U | onpenesieHus chepbl U mapa, | resh.edu.r | MHAUBUIYATBHBIX M TPYIIOBBIX
IUIOCKOCTH;  KacaTellbHasl | UX LIEHTpA, pamuyca, | U UCCJIEIOBATENILCKUX — MPOEKTOB,
IUIOCKOCTh K cdepe; | nuamerpa. Onpenensts chepy WWW.[ | 9TO JIacT 00y4arommumMcst
TI0IIa1b cdepsl. | Kak burypy BpameHus | lanetashk | Bo3MOXHOCTB npuoodpecTH
N3o0pakenue cdepsl, | OKPYKHOCTH. HccnenoBats | 0l.ru HABBIKH CaMOCTOSATEIILHOTO
mapa  Ha  IUIOCKOCTH. | B3aUMHOE pacnoJioKeHHUe https:// | permenus TEOPETHUYECKOU
Ceuenus mapa | chepbl W IUIOCKOCTH, JIBYX | UChebnik. | mpoGiembl, TeHepupoOBaHUS U
Hunuuapuyeckas chep, WUTIOCTPUPOBATH 3TO HA | MOS.IU ohopmiieHUs COOCTBEHHBIX
MOBEPXHOCTH, geprexax u PHUCYHKaX. https:// | unew, YBaXXUTEITHHOTO
oOpa3yromue dopmynpoBath onpenenacHre | WWW.YakK | OTHOIICHUS K YYKUM UJCsM,
LUJUHAPUYECKON KacaTeNbHOM  IJIOCKOCTH K | lass.ru opopmiIeHHBIM B paboTtax
ITIOBEPXHOCTH, och | cepe, CBOMCTBO M MpPHU3HAK «Yuu. | Apyrux uccienoBareseil, HaBbIK
LUJUHAPUYECKON KacaTeJIbHON IUIOCKOCTH. | PY» nyOIMYHOTO BBICTYIUICHUS
noBepxHoCcTU.  [{unuuap: | 3HAKOMHUTBCS c nepen ayIUTOPHUEH,
OCHOBaHUSI U  OOKOBas | re0JIe3UYECKUMHU JIMHUSAMU Ha apryMEeHTUPOBaHMUS u
ITOBEPXHOCT, cdepe OTCTaMBaHUs  CBOEHM  TOYKHU
oOpazyrorias u OCh; OOBSACHATH, UTO HA3bIBAIOT 3peHMUSL.

miomaas  OOKOBOM M | WJIMHIPOM, HAa3bIBaTh  €ro

MOJIHOM HNOBEPXHOCTH. | DJIEMEHTHI. N3yuaTs,

N300paxxenne 1WIMHIPA | OOBACHATh, KAaK  MOJYYUTh

Ha IUIOCKOCTH. Pa3Béprka | HMuMHAP NYTEM  BpalllCHUs

HUAJTUHAPA. CeueHnus | IpAMOYTroJibHUKA. BBIBOAUTS,

uuiauHApa  (IJIOCKOCTBIO, | HCHIONB30BaTh (OPMYJIbl s

napajuieIbHON WIN | BBIYHUCIICHUS IUIOMIA I

MEePHEHANKYJIIPHONH  OocH | OOKOBOM MIOBEPXHOCTHU

HWIMHIPA) Konnueckas | nuimmHapa. N3yuars,
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MOBEPXHOCTH,
oOpa3zyrolue KOHUYECKOM

IOBEPXHOCTH, OCb W
BEpIIMHA KOHUYECKOMN
IOBEPXHOCTH. Komnyc:
OCHOBaHME U BEpUIMHA,
oOpazyromias u OCb;
IUIOIIAb OOKOBOH "
ITOJTHOU IIOBEPXHOCTHU.
Y ceu€HHbIl KOHYC:

oOpa3zyrolue U BBICOTA;
OCHOBaHUSI U  OOKOBas
OBEPXHOCT.

N3o00paxkenne koHyca Ha
IJIOCKOCTH. PazBéprka
koHyca. CedeHusi KoHyca

(TJI0CKOCTHIO,
IapajyIeIbHOU

OCHOBAHHUIO, u
TJTIOCKOCTBIO, MPOXOISIIIEH
yepes BEPIINHY)
KombOunarust Tel
BpaIllCHUS u
MHOTOTPaHHUKOB.
MHororpaHHuk,

OMHCAaHHBIA OKOJO chephl;
chepa, BhnHWcaHHas B
MHOTOTPAHHWK WJIH B TEJIO

pacno3HaBaTh pa3BepTKy
UIMHAPA. N3o06paxkathb
OWIMHAP W €ro  CeYeHus
IJI0CKOCTHIO, poXoasIen

yepes3 ero 0Ch, napaulebHOU
WM TEPHEHINKYJPHOW OCH.
Haxomute momamm  atmx
CEUYECHHUU. MopnenupoBatb
peanbHbIE CUTYyalluu HA S3BIKE
reOMETPUH, HCCIIE0BATH
IIOCTPOCHHBIE ~ MOJENU  C
HCIIOJIb30BaHUEM
r€OMETPUYECKUX MIOHATUHI
OOBACHSTS, KaKoe TEJIO0
Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €ro
DJIEMEHTHI. N3yuats,
OOBSACHATh, KaK TOJIYYUTh
KOHYC IyTEM BpalLLlCHUA
IPSAMOYTOJIBHOTO
TPEYTOJIbHUKA.
KOHYC H

N3o0paxath
€ro  ceyeHus
IJIOCKOCTBIO, MPOXOIALIEH
4yepe3 OCbh, M IUIOCKOCTHIO,
NEPIIEHAUKYJAPHOM K  OCH.
N3yuats, pacno3HaBaTh
pa3BEPTKY KOHyca. BBIBOAUTS,
UCIOJb30BaTh (HOPMYJbI AJis




BpaliCHUA

BBIYMCIICHHS ILIOIIA TN
OOKOBOH MTOBEPXHOCTH
KoHyca. Haxomutp momaau
CEUYEHUMN, MPOXOJSIIMX Yepe3

BEPLINHY KOHycCa WIH
MIEPIICHIUKYJIIPHBIX €r0 OCH.
OOBSICHATD, KaKoe TEIIO0
Ha3bIBAETCS YCEUEHHBIM
KOHYCOM. N3yuars,
OOBACHATH, KAK €ro MOJYy4YUTh
IIyTEM BpalleHus
MPSIMOYTOJIBHOM Tparenuu.
BeIiBOIUTS, IPUMEHSATH
GopMyny ans  BBIYMCIICHUS
IUIOLIAAN OO0KOBOI
IIOBEPXHOCTU YCEUYEHHOTO
KOHYycCa

AkTyanu3upoBaTh (PakThl U
METOBI IJIAHUMETPHH,
pENEBAHTHBIE TEME,

IPOBOJMTH aHajoruu. Pemars
CTEPEOMETPUYECKHE  3a1ayH,
CBsI3aHHBIC C TeJlaMU
BpalllCHU, IIOCTPOCHUEM
CEUYCHUN TeJI BpalleHUs, C
KOMOMHALIUAMHU TEJ BpallleHUs
151 MHOT'OIPaHHUKOB Ha
HAaXO0XXIECHUE T'€OMETPUUYECKUX




BeJIMYKH. lcronb30BaTh IIpu
pCHICHUN CTCPCOMCTPHYCCKUX

3ajaq IUTAaHUMETPUUYECKHE
(akTel M METOABI 3aJayd Ha
BBIUHCIICHHUE U
J0Ka3aTeNbCTBO.

MopnenupoBatb peanbHbIe
CUTYaI1 Ha A3BIKE
re€OMETPHH, UCCIIEIOBATH
IIOCTPOCHHBIE ~ MOJENH  C
HCIIOJIb30BaHUEM

F€OMETPUYECKUX MOHSATHI

O6bembl Ten (5

q.)

ITonatue 00 o00OBEME.
OcHOBHBIC CBOMCTBA
00éMoB  Ten.  OO0BEM
uInHApa, Konyca. O0bém
mapa v miomaas chepsl

[logoOHBlIE TEna B
MIPOCTPAHCTBE.
CooTHomeHus MEKTY
TUTOIIAIIMU

MOBEPXHOCTEH, 0O0BEMaMU
IIOJOOHBIX TE

AKTyanu3upoBaTh (PaxKThl U

METO/]IbI TUIAaHUMETPUH,
peJeBaHTHBIC TeMe,
IPOBOJUTH aHaJIOTHUH.
BriBouTH, UCIIOJIH30BaTh
dbopmysibl 00BEMOB: TMPHU3ZMBI,
IUIHH]IPA, MUPaMU/IBI,

KOHYCQa; YCEUEHHON MUPaMUJIbI
Y YCEUEHHOTro KOHyca. Pemars

CTepEOMEeTpUYECKHE  3a/auH,
CBS3aHHBIE C BBIUYHCIICHUEM
00BEMOB. dopMmynupoBaTh
OIIpeIeJIEHUE IapOBOTO
CerMEHTa, LIApOBOTO  CJIOf,
IIapOBOTO CEKTOpA.
[TpumensaTs  dopMynbl s

http://
window.e
du.ru

NHnnunposanue "
NOJJIEP)KKA HCCIEN0BATEIBCKON
JESATEIbBHOCTH O0y4aroumxcs B
paMKax peanu3anuu UMU
VWHIUBUIYAIBHBIX U TPYIIIOBBIX
UCCJIEIOBATENBCKUX  MPOEKTOB,
4TO JIacT oOyyJaromumcs
BO3MO>KHOCTh npuooOpecTH
HaBBIKH CaMOCTOATEIbHOTO
pelieHus TEOPETUUECKOU
npoOiemMbl, TE€HEPUPOBAHUS U
obopmiIeHUS COOCTBEHHBIX
uJen, YBaXKUTEIBHOI'O
OTHOLUEHUS K YYXUM HJIEAM,
0(hOpPMIICHHBIM B paboTtax
JPYTUX HCCIENOBATENICH, HABBIK




HaXO0XKIECHUS 00BEMOB
II1apOBOTO CEerMeHTa,
IapoBOro cekropa. Pemarts
CTEpEeOMETPUYCCKHE  3aJauH,
CBsI3aHHBIC ¢ 00BEMOM I1apa U

MJIOIA/IBIO cepsl.
MopnenupoBatb peanbHbIe
CUTYaI1 Ha SI3BIKE
re€OMETPHH, HCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJENH  C
HCIIOJIb30BaHUEM

reOMETPUYECKHUX MOHSITHI.
AxTyanu3upoBaTh (akTel U
METO/IbI IUTAHUMETPHH,
pEJIeBaHTHBIE TEME,

IPOBOJUTH aHanoruu. Pemiats
CTEpPEOMETPUYECKUE  3aJauH,
CBSI3aHHBIE C COOTHOIIIEHHUEM
00BEMOB UM  TOBEPXHOCTEU
MOI00HBIX TEI B
nmpocTpaHcTBe. MoienupoBaTh
peabHBIC CUTYallMH Ha SI3BIKE

reoMCTpuH, HCCJICa0BATh
IMTOCTPOCHHBIC MOACIN C
HCIIOJBb30BaHUEM

F€OMETPUYECCKUX TTOHSATHI

myOJIUYHOTO BBICTYILJICHUS
nepen ayJIMTOPUEH,
apryMEHTUPOBaHUS u
OTCTaWBaHUSI  CBOEH  TOYKHU
3peHUs.




Bekropsl
KOOPAUHATHI

HPOCTPAHCTBE
(10 4.)

u
B

Bekrop Ha mmockoctu u
B MIPOCTPAHCTBE.
CroxeHne W BBIYUTAHUE
BEKTOPOB. YMHOXkEHHE
BEKTOpA Ha YUCJIO.
Paznoxxenne BekTOopa MO
TpEM  HEKOMIUIAHAPHBIM
BEKTOPaM. IIpaBuiio
napasulesIenunea.
Pemenne 3ajad,
CBSI3aHHBIX c
MIPUMEHEHUEM IIPaBUII
JNEUCTBUM C BEKTOPAMMU.
[IpsmoyrosibHast cucrema
KOOpAUHAT B
IIPOCTPAHCTBE.
Koopaunatet BEKTOpA.
[Ipocreiimme 3agauu B
KOOpJIMHATAaX. YTOJ MEXITY
BEKTOPAMHU. CxkansipHoe
MIPOU3BEACHUE  BEKTOPOB.
Brruncienue yriioB Mexay
NPSIMBIMA U TIIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBINM
METOJ  MNpHU  PELICHUU
reOMETPUYECKHX 3a1a4

AKTyanu3upoBaTh (PaxkThl U

METOJbI IJIaHUMETPUH,
pEIEBAHTHBIE TEME,
IPOBOJUTH AHaJIOTUH.
OnepupoBatb MTOHATHEM
BEKTOP B  IIPOCTPAHCTBE.
PopMyIMpOBaTH IIPaBUIIO
napajuieNenunena npu
CJI0KEHUH BEKTOPOB.
CxJiaipIBaTh, BBIYUTATH
BEKTOPBI, YMHOXAaTh BEKTOP Ha
yuciio. HM3ydyaTb OCHOBHBIE
CBOMCTBA JTHUX  OIIEpaIUM.
JlaBath OIIpeACIICHUE
IPSAMOYTOJILHOM CHUCTEMBI
KOOPAMHAT B IIPOCTPAHCTBE.
Bripazute KOOPAUHATHI
BEKTOpa 4Yepe3 KOOPAUHATHI
€ro KOHIIOB. BriBoguTh,
UCIIO0JIb30BaTh bopmyny

JUTMHBI BEKTOpPA U PACCTOSIHUSA
MEXKIYy TOYKamMu. BripaxkaTs
CKAJISIPHOE MIPOU3BEACHUE
BEKTOPOB yepes 170.4
KOOPJMHATBI, BBIUUCIISITH yTOJ
MEXIY JABYMsS  BEKTOPAMHU,
AByMs mpsMbIMU. Haxomgutb
YroJl  MEXIy TMpsIMOd W

resh.edu.r
u

lanetashk
ol.ru
https://
uchebnik.
mos.ru
https://
www.yak
lass.ru
«Yuu.

py».

%

%

NuunmnpoBanue u
MOJJIEPKKA UCCIEeI0BATENHCKON
NEeSATEIbHOCTH O00yYarouuxcsi B
pamMKkax peanu3anuu UMU
WHIUBUIYAbHBIX U TPYHIOBBIX
UCCJIEIOBATENBCKUX  MPOEKTOB,
4TO JIacT oOyyJaromumcs
BO3MO>KHOCTh npuoOpecTH
HaBBIKU CaMOCTOATEIbHOTO
pelieHus TEOPETUUECKON
npoOJeMbl, TE€HEPUPOBAHHS U
ohopmiieHUS COOCTBEHHBIX
ujei, YBaKUTEIIBHOTO
OTHOILIEHUSI K UYXUM HUJIEsM,
0hOpPMIICHHBIM B paborax
JIPYTUX HUCCIEN0BATEIEH, HABBIK

MyOJIMYHOTO BBICTYIIJICHUSA
nepen ayIUTOPHUEH,
apryMEHTUPOBAHUS 5|
OTCTauBaHUS CBOCH TOYKHU
3peHUs.
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IUIOCKOCTBIO,  yTOJl  MEXIY
TBYMSI TUTOCKOCTSIMU
AHATUTUYCCKIMH ~ METO/IaMHU.
BriBoauTS, UCTIOJb30BaTh
dopMyly  pacCTOsiHHSI  OT
TOYKH JIO TJIOCKOCTH
[ToBTOpEHue, OcHoBHbIE burypsi, Pemats npocTeiime http:// NuunuupoBanue u
0000111eHNE U | pakTel, TEOpPEeMBbI Kypca | 3aJaud Ha HAXOXKICHHWE JUIMH | WINAOW.e | mojjiepikka HCCIIeI0BaTEIbCKOM
cUCTeMaTH3alus | IUTAHUMETPHUH. 3amaun | YIJIOB B TeoMeTpudeckux | du.ru JESITCTPHOCTH OOYYarOIIUXCS B
3HaHui (7 4.) IUTAHUMETPUN U METOBI | PUrypax, mpUMEHSITh TEOPEMY https:// | pamkax peanu3anum UMHU
ux pemenus. OcHoBHble | [Tudaropa, Teopemsr cuHycoB | resh.edu.r | HHIUBUAYAIBHBIX W TPYIIIOBBIX
durypsl, (HakTel, TEOpEMBbI | U KOCHHYCOB.  HaxomuTsp | U UCCIIEIOBATENILCKUX  MTPOEKTOB,
Kypca CTEpEOMETPUH. | IUIOIIAAh  MHOTOYTIOJbHHKA, WWW.P | 91O JacT 00yJaronmmMcs
3amaun  CTEPEOMETPUU | | KpyTa. PacriosnaBarts | lanetashk | Bo3aMOXHOCTB npuobpectu
METOJIbI UX PEIICHHUS noI00HbIe PUTYpPBI, HAXOAUTH | Ol.ru HaBBIKU CaMOCTOSITEIIEHOTO
OTHOIIEHUS JUTHH u https:// | permenus TEOPETUUECKOU
wromianei. Mcmonb3oBatek nipu | Uchebnik. | mpoGiemsl, TeHepupoBaHUS U
pPELIEHUH CTEPEOMETPUUECKHX | MOS.IU opopmieHus COOCTBEHHBIX
3amad (GakThl ©W  METOJBI https:// | nnei, YBaXUTEIHHOTO
TUIAHUMETPHH WWW.yaK | OTHOIIEHUS K YYXHM HICIM,
lass.ru opopmieHHpiIM B pabortax
«Yuu. | Apyrux WucclieoBaTeNned, HaBBIK
py» yOJINYHOTO BBICTYIUICHUS
repen ayIUTOPUEH,
apryMEHTHPOBaHHMSI u
OTCTaWBaHUSl  CBOEHM  TOYKHU
3pEeHUSL.

OO61ee KOJIMYECTBO YACOB MO Nporpamme: 34



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://www.planetashkol.ru/
http://www.planetashkol.ru/
http://www.planetashkol.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb "
CTATUCTUKA»

MNOACHUTEJBHASA 3AIINCKA

VYuebHsbiii kypc «BepoaTHOCTh M CTaTUCTHKa» 0A30BOTO YPOBHS SIBJISIETCS
MPOJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM miKonbl. Kypc mpemnazHaden s (GopMHUpOBaHHS y OOyYaromIuxcs
CTaTUCTUYECKON KyJbTYpbl W IIOHUMAHHUS POJU TEOPUM BEPOSITHOCTEN Kak
MaTEeMaTHYECKOT0 MHCTPYMEHTA I M3yYeHUs! CIy4dailHbIX COOBITH, BEIUYUH U
npoueccoB. Ilpu m3ydeHum Kypca oOOramaroTcsi NPEACTABICHUS YYallUuXcs O
METO/IAaX UCCIEA0BAHNS U3MEHUNBOIO MHUPA, Pa3BUBAECTCS IOHUMAHNE 3HAYMMOCTH
YU OOIIHOCTM MaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMIIEMOW 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAyYHOI'O MUPOBO33PEHHS.

CopeprkaHue Kypca HalpaBlI€HO Ha 3aKpEIICHUE 3HAHUM, MOJYYEHHBIX MPHU
U3YYEHUU Kypca OCHOBHOM ILIKOJIBI M HA Pa3BUTHE IIPEACTABICHUN O CIIy4alHBIX
BEJIMYMHAX W B3aUMOCBA3SX MEKJIYy HUMH Ha BAXKHBIX IIPUMEpAX, CHOKETHI
KOTOPBIX MOYEPHHYTHl U3 OKpYyXkaromiero mupa. B pesynbrare y oOydarommxcs
JIOJDKHO c(hOPMHUPOBATHCS MPENCTABICHUE O HauOojee YINOTPEOUTEIbHBIX U
o0lMX  MAaTeMaTHYEeCKUX  MOJENSX,  MCHOJb3YyEeMbIX  JJii  ONUCAHUS
AHTPOMOMETPUUECKHUX U IEMOTpaprueCcKUX BEJIMUYMH, TOTPEUTHOCTEN B Pa3IN4HbIE
poJla U3MEPEHUSX, JIUTEIbHOCTH 0€30TKAa3HOW pabOThl TEXHUYECKUX YCTPOMCTB,
XapaKTePUCTHK MAacCOBBIX SIBJIEHUI U MPOLIECCOB B OOIIECTBE.

B cooTBeTcTBUM C yKa3aHHBIMH LEJISIMH B CTPYKType Y4eOHOro Kypca
«BeposTHOCT M CTaTUCTUKa» CpelHEN IIKOJbl Ha 0a30BOM YpPOBHE BBIJCIICHBI
CIEAYIOIINE OCHOBHBIE cojiepkKaTeabHble JHUHUU: «ChoydailHble COOBITHS U
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID».

BaxkHyro 4YacTh Kypca 3aHUMaeT H3yYE€HHE TE€OMETPUYECKOTO H
OMHOMMAJILHOTO pacHpe/iesieHnid U 3HAKOMCTBO C MX HEMPEPHIBHBIMU AHAJIOTAMHU
— IOKa3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEACICHUSIMHU.

Conmepxxanne nuHUHM «CiydailHble COOBITUSI M BEPOSATHOCTH  CITYXKHT
OCHOBOW 151 (DOPMHUPOBAHMS TIPENICTABICHUNA O PaCHpeeNICHUU BEPOSTHOCTEH
MEXy 3HAYCHHUSIMHU CIIYYaWHBIX BEJIMYHMH, a TAKXKE dTa JIMHHUS HEOOXOIMMa Kak
0aza [y M3y4yeHUs 3aKoHa OOJIBIIMX 4YUcCel — (YHIAMEHTAIBHOTO 3aKOHa,
JNEUCTBYIOLIErO B MPUPOJE U OOIIECTBE W HMMEIOLIEr0 MaTEeMaTUYECKYIO
dbopmanuzaruio. CaMm 3aKOH OOJBIIMX YHUCEN MPEAJIaraeTcs B 03HAKOMHTEIbHOU
dbopMe ¢ MUHMMAaJIbHBIM HUCITOJIb30BAHUEM MaTEMaTHUECKOro (hopMaan3ma.

Tembl, CBs3aHHBIE C  HENPEPBIBHBIMU  CIyYalHBIMU  BEJIMYMHAMHU,
AKLEHTUPYIOT BHUMAaHHME IUKOJIbHUKOB HA OMNMCAHUM M HM3YyYECHHH CIyYalHbIX
SBJICHUI C MOMOIBI0 HEMPEepBhIBHBIX (QPYyHKIMA. OCHOBHOE BHUMAaHUE YIENAETCA
MOKA3aTE€JIbHOMY M HOPMAJIbHOMY PACHpPENECICHUSAM, MPU ATOM MPEANOJaracTcs



O3HAKOMUTETFHOE W3Y4YeHHE Marepuaiga O0e3 J0Ka3aTeNbCTB MPUMEHSIEMBIX
(hakxToB.

OO1iee 4KMCIIO YacoB, PEKOMEHJIOBAHHBIX ISl M3Y4YEHUs Y4eOHOro Kypca
«BeposiTHOCTh M cTaTucTUKa» — 68 wacoB: B 10 kmacce — 34 yaca (1 gac B
Heneno), B 11 kimacce — 34 gaca (1 4ac B Hezeno).

COAEPKAHUE YYEBHOI'O KYPCA (IO 'TOJAM OBYYEHUA)

10 xaace

[IpencraBineHre AaHHBIX C MOMOINBIO Tabmun u auarpamm. Cpensee
apudmerrnyeckoe, MeauaHa, HauOOJbIIee M HAaUMEHbLIEE 3HAYEHUs, pa3Max,
JUCIIEPCHS M CTAHJIAPTHOE OTKIIOHEHHUE YHCIIOBBIX HAOOPOB.

CnydaiiHble  SKCHEPUMEHTHI  (ONBITBI) U CiIy4yalHbIe  COOBITHSIL.
OnemeHTapHble cOOBITUA (MCX0/bl). BeposITHOCTH citydaiiHOro coObITUd. bin3ocTs
YacTOTBl M BEPOATHOCTU CcOOBbITHH. Ciy4yallHble ONBITHI C PaBHOBO3MOKHBIMU
JJIIEMEHTAapHBIMU  COOBITUSIMU.  BepoATHOCTM  CcOOBITMII B ONBITaxX  C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH.

Onepanun Haj COOBITUSMU: IIEpECEUCHHE, 00BbETUHEHHUE,
IPOTUBOIONOXKHBIE cOObITUSA. [Iunarpammbl  Oiinepa. dopmyna  ClOXKEHUS
BEPOSATHOCTEM.

VYcnoBHaAsE BEPOATHOCThb. Y MHOKEHHME BEPOATHOCTEU. [lepeBo cirydailHOTO
skcrepumenTa. @opmyria MoaHOM BepossiTHOCTU. HezaBucumbie COOBITHSI.

KomOunaroproe mnpaswio ymHOxeHus. llepecranoBku u (akropual.
Uucno coueranuii. Tpeyronsuuk [lackans. ®opmyna 6unoma HeriotoHa.

bunapHbpiii  crmydaiiHbpIi  ONBIT  (MCHBITAHHWE), YCIEX W Heyjaya.
He3aBucumelie ucnbitanus. Cepusi HE3aBUCUMBIX MCIBITAHUN 10 IEPBOrO yCIIEXa.
Cepust HE3aBUCHUMBIX UCTIBITaHUNA bepHyIu.

Cnyuaiinas BenuuuHa. Pacnpenenenue BepositHocTeil.  [[uarpamma
pacnipenenenus. [Ipumepsl pacnpeneneHuid, B TOM YHCIE, F€OMETPUYECKOE H
OMHOMHAIILHOE.

11 kaace

YucnoBble XapaKTEPUCTUKU CIyYalHbBIX BEJIMUYUH: MATEMAaTUUECKOE 0KUIAHUE,
JACTIEPCUA M CTAaHAAPTHOE OTKJIOHEHHUE. [[puMepbl NprUMEeHEHU MAaTEMATUYECKOTO
O0XKMJAHUsI, B TOM YMCJIE B 3aJla4axX W3 MOBCEIHEBHOW JXM3HH. MaremaTtndeckoe
OKHJlaHuEe OMHAPHOMN CIIy4ailHOW BENMYMHBI. MaTeMaTuuecKoe OKHUIaHUE CyMMBI
CIIy4alHBIX BEJIMYMH. MaTeEMAaTUUECKOE 0KUAAHUE U JUCIEPCUS T€OMETPUUECKOTO
¥ OMHOMHAJILHOTO pacpeieTICHUH.



3aKkoH OOJBIIUX YHCEI W €ro pojJb B HayKe, NPHUPOAEC U OOIIeCTBe.

Br100opouHbIif METO/T MCCIIEAOBAHUM.

HpI/IMCpI)I HCIIPCPBIBHBIX CﬂyqaﬁHLIX BeanuuH. [loHsATHE O MIOTHOCTHU

PaClpCaACICHUA. 33,[[8}11/1, IMPUBOIAIIMEC K HOPMAJIIBHOMY PACIIPCACIICHUIO. [lonsitue

0 HOPMAJILHOM PACIpe/ICIICHHH.

NNPEAMETHBIE PE3YJIBTATBI

K «koniy oOyuyenus B 10 kjaacce oOy4aromMiicss TMOJYYHUT CIEAYIOLIUE

MNpCAMCTHBIC PC3YJIbTATHI:

UuTaTh ¥ CTPOUTH TAOTUIBI U TUATPAMMBI.

OnepupoBaTh MOHIATUSIMU: CpelHee apudMeTHUYEeCKOe, Me/IMaHa, HauOoJIbIee,
HauMEHbIIIee 3HAaUCHHUE, pa3MaX MacCUBA YUCIIOBBIX JIAHHBIX.

OnepupoBaTh MOHSATUSMU: CIYyYaWHBIA SKCHEPUMEHT (OMBIT) M CIy4ailHOe
COOBITHE, DJIEMEHTApHOE COOBITHE (IJIEMEHTAPHBIN UCXOJ]) CIYyYallHOTO OMbBITA;
HaXxOJUTh BEPOATHOCTH B OMNbITaX C PaBHOBO3MOXKHBIMU CIIy4alHBIMU
COOBITUSIMU, HAXOJIUTh M CpPaBHUBATh BEPOSTHOCTU COOBITUH B H3YyUYECHHBIX
CIIyYalHBIX DKCIIEPUMEHTAX.

Haxoaute 1 GopMyaupoBaTh COOBITUS: MEPECEUCHUE U OOBbEAMHEHUE AaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXHOE JAHHOMY COOBITHIO; IIOJIH30BAThCS
auarpaMMmamMu Jusepa U (GOpMyJION CIOKEHHsSI BEPOSTHOCTEH MpU PEIICHUH
3a1ad.

OnepupoBaTh MOHSATUSMU: YCIIOBHAasi BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOSITHOCTU C MOMOIIBIO MPaBUIa YMHOXKEHHS, C TIOMOIIBIO JIepeBa
CJIy4alHOTO OIIbITA.

[TpumeHsaTh KOMOMHATOPHOE TIPABUIIO YMHOKEHUS MPHU PEIICHUH 3a]1a4.
OnepupoBaTh TMOHSTUSMU: WCIBITAHUE, HE3aBUCUMbBIC WCHBITAHUS, CEpUs
UCIIBITAHUM, YCIEX W HeyJaya; HaXOJWUThb BEPOSITHOCTH COOBITUH B cepuu
HE3aBUCUMBIX HCIIBITAHUH JI0 TIEPBOTO yCIEeXa; HAXOIUTh BEPOSTHOCTH COOBITHIA
B CEpUU UCHBbITaHUK bepHyiu.

OnepupoBatb HNOHSATUSIMU: ciyvyaiHas BEJINYMHA, pacrpeneseHue
BEPOSTHOCTEH, TMarpaMMa pacrpeeseHus..

K «koniy oOyuenus B 11 KkJacce 0OydYarmIIUHCA TOJMYYUT CJICAYIOIIHE

MMPCAMCTHBIC PC3YJIbTATHI:

e CpaBHMBaTh BEPOATHOCTU 3HAYEHUH CIIy4ailHOW BETMYMHBI MO PACIPENEICHUIO

HJIKX C IIOMOIIBIO AUuarpamMmM.



e OnepupoBarh MOHATUEM MATEMATUYECKOTO OXUAAHUS; MPUBOIUTH MPUMEPHI,
KaK MPUMEHSIETCS MaTeMaTH4eCKoe OKUIaHUE CIy4yalHON BEJIMYMHBI HAXOAUTh
MaTEeMaTUYECKOEe OKUJIaHUE TI0 TAaHHOMY pacIpeesICHUIO.

e lImeTh mpeacTaBiieHUE O 3aKOHE OOJBIINUX YHCE.

e lMeThb npeACTaBICHUE O HOPMAIIBHOM pacipeleICHUH.



TemaTnuyeckoe MJIAHMPOBAHME Y4eOHOI0 Kypca (1o rogamM 00y4eHus )
10 kaacc (He meHee 34 4)

Ha3zBanue DIIEKTPOHHBIE JlesTenbHOCTh
OcHOBHBIE BH/IBI
pasaena (TeMbl) (undpoBsbie) YUYUTEIIA C Y4ETOM
(Ko/1M4eCcTBO Ocnosroe conepianme ACHTEALHOCTH o0Opa3oBaTebHbIE IIPOTPaMMBI
00y4aromuxcs
HACOB) pecypcesl BOCIIUTAHUA
[IpencraBnenue [IpencraBneHre JMaHHBIX C N3Baekarh http://school- WNuannmunpoBanue
JTAHHBIX Y | TIOMOILBIO Ta0IUIL u | naopmanmio u3 Ttadumi | collection.edu.ru/ | u OJIICPIKKA
orucaTeIbHasI JTrarpamm. Cpennee | u Jarpamm, UCCIIEI0BATENILCKOM
cratuctuka (4 9) | apudmMerndyeckoe, MeIUaHa, | HCMOJAb30BaTh TaOJUIBI U JCSATSILHOCTH
HauOoJblllee W HAWMEHBINEE | THarpaMMBbI TS 00yJaromuXxcs B
3HAYEHUS, pa3Max, TUCIIEPCHs, | TIPEICTABICHUS pamMKax peau3aluu
CTaHIapTHOE OTKJIOHCHHE | CTATUCTHYECKUX JTAaHHBIX. UMHU
YHCIIOBBIX HAOOPOB Haxoauth WHIWBUIYIBHBIX H
oIrcaTeIbHBIC IPYTIOBBIX
XapaKTePUCTHKH JTAHHBIX. HCCIIEIOBATEILCKUX
BoIiBUTATD, MPOEKTOB, YTO JacT
KPUTHKOBATh THIIOTE3bI o0yJaromumcs
O XapakTepe Cly4yalHOu BO3MOKHOCTh
U3MEHYUBOCTH u PHOOPECTH HABBIKH
OTIPEACTISIONINX e CaMOCTOSITEITHOTO
dakTopax pelIeHus
Crnyuaiinpie onbIThl | CydaliHble  DKCIEPUMEHTHI Boizeasith Ha http://school- | TeopeTnueckoi
u CIIy4JaitHbIC | (OTIBITHI) u CiyJailHbIC | MpUMepax ciyyaitabie | collection.edu.ru/ | mpoGaemsl,
COOBITHS, OMBITHI C | COOBITHSI. DJeMEHTapHBIC | COOBITUS B ONMUCAaHHOM TCHCPUPOBAHUS |
PaBHOBO3MOXHBIMHU | COOBITHS (MCXO[IBI). | CITydalfHOM OTIBITE. oopmnenus
JJIEMEHTAPHBIMU BepostHOCTS CIIy4alHOI0 DopMyJIHPOBATH COOCTBEHHBIX WJEH,



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

ucxoaami (3 )

COOBITHS.
COOBITHIA B

Beposarnoctu
OmbITaX  C

YCJIIOBHA IMIPOBCACHUA
cnyqaﬁﬂoro OIIBITA.

PaBHOBO3MOXKHBIMU Haxoauthb BeposTHOCTH
AJIEMEHTAPHBIMU COOBITUSMHU. | COOBITUA B  ONBITaX C
[TpakTrdeckas pabota PaBHOBO3MOYKHBIMHU
HCXOJIaMHU.
MoaeaupoBaTh OIBITHI
C PaBHOBO3MOXHBIMH
3JIEeMEHTapPHBIMU HCXOIaMHU
B XOI€  MNPAKTUYECKOU
paboThI
Omneparun HaJl Omneparun HaJI Hcnoan3oBaTh http://school-
COOBITHSIMH, COOBITHSIMU: nepeceueHue, | nuarpammbl - Diepa  u | collection.edu.ru/
CJIOKEHUE oObeIuHEHUE COOBITHIH, | CTOBECHOE OIHCaHHE
BEpOSITHOCTEM (3 4) | MPOTUBOMOJIOKHBIE COOBITHS. | COOBITHIA TUTSt
Jlnarpammbl Diinepa. | GopMyITUpOBKU u
dopmyna CJIOKEHUS | U300paKeHUs
BEPOSATHOCTEN 0o0beIMHEHUS 151
nepeceyeHus COObITHI.
Pemiatp  3amaum  C
UCIOJIb30BaHUEM (DOPMYJIBI
CJIO’KEHMS] BEPOSITHOCTEN
YcnoBHas YcinoBHass ~ BEPOSITHOCT. Pemarp 3amaym  Ha http://school-
BEPOSTHOCTb, YMHOXKEHHE  BEpPOSTHOCTEH. | HaxoxkaeHue BeposTtHocTeit | collection.edu.ru/
JepeBo ciaydanHoro | Jlepeso CIIy4ailHOTO | COOBITHI, B TOM YHCIIC
ompiTa, (opmyla | FKCIIEpUMEHTA. dopMyna | yCIOBHBIX C  MOMOIIBIO
MTOJIHOM MTOJIHOM BEPOATHOCTH. | IEpeBa CIy4alHOIrO OMBITA.
BEPOSATHOCTHU u | HezaBucumsbie coObITUS Onpenensitb

YBaOKUTEITLHOTO
OTHOIICHUS K
qyKUM uzesm,
0(OpMIICHHBIM B
paboTax TPYTUX
HcclieJoBaTeIIeH,

HAaBbIK MYOJIUYHOTO
BBICTYIUICHUSI TIEpe
ayIUTOPHEN,
apTryMEHTHUPOBAHUS
u OTCTanBaHUs
CBOEH TOYKHU
3peHusl.



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

HE3aBUCHUMOCTD
coObITHH (6 )

HE3aBHCUMOCTh  COOBITHIA
no ¢Gopmyre u WO
OpraHM3alK  CIy4aifHOTO
OTIBITA

DJIEMEHTHI KomOuHatoproe mpaBmiio Hcnoab3oBath
KOMOWHATOPUKHU yMHOKEHHS. [lepecTaHOBKHM W | MPABUJIO YMHOXKCHHS TS
(4 49) (dakTopua. Yucio | nepeunciaeHuss COOBITHI B
COYETaHUM. TpeyroapHUK | CIIy4ailHOM OIIBITE.
[Tackansa. dopmyna OuHOMaA IMoab30BaTbCH
Herorona dopmyoit 51
TpeyroiapHukoM  llackans
JUISL  OTIpENIeTICHUsT 4ucia
COYETaHUN
Cepun bunapnbIit CITy9aliHbINI Pa3ouBaTh  CJIOXHBIC http://school-
MOCJICIOBATEIIBHBIX | OMBIT (MCIBITAHUE), YCIEX | | SKCIICPUMEHTHI Ha | collection.edu.ru/
UCIIBITAaHUM Hey/1aua. HezaBucumeble | OT/IeIbHBIE UCTIHITAHUS.
(3 9) HCTIBITAHUS. Cepus OcBauBaTh NOHSTHSA:
HE3aBHUCUMBIX HMCIBITAHWHA [0 | UCIIBITAaHUE, cepust
IEpBOro  ycrexa. Cepust | HE3aBUCUMBIX UCIIBITAHUM.
HE3aBUCUMBIX WCTTBITAaHAHA IlpuBoauTH NPUMeEPHI
bepuymnm. cepuii HE3aBUCHUMBIX
[IpakTuueckass paboTa C | UCTIBITAHUM.
HCIIOJIb30BaHUEM Pematp 3amaum  Ha
AIIEKTPOHHBIX TAOJIUI] MTOVCK BEPOSITHOCTEH
coOBbITHI B cepuu
WUCTOBITAHUNW 10 TIEPBOTO

ycriexa M B Cepusx
ycnblTaHui bepHym.



http://school-collection.edu.ru/
http://school-collection.edu.ru/

HN3yuarp B xoje
NMPAKTH4YeCKOil padoThl C

MCIIOJIb30BAHUEM
AIIEKTPOHHBIX Ta0JIHIL
BEPOSITHOCTH  COOBITHH B
cepusix HE3aBUCHMBIX
WCTIBITAaHUN
Cnyyaitnbie Cnyuyaitnas BEJIMYMHA. OcBauBaTh TOHSTHS: http://school-
BEJTMYUHBI Pacnpenencnue cirydaitHast BenmumHa, | collection.edu.ru/
pacripeieneHus BeposiTHOCcTel.  Jlmarpamma | pacnpeneneHue, —Tabiuma
(69) pactpenenenus. CyMMa U | pacrpeneneHus,
POU3BEACHNE CIly4allHBIX | AMarpamMma
BEJINYHH. [Tpumeps! | pactipeieneHUS.
pacrpeneneHuii, B TOM YHuCIe [MpuBoauTh, MpPHMeEpPHI
reOMETPUIECKOe U | pacripeieIeHuid, B  TOM
OMHOMHATTEHOE YHCIIe TE€OMETPHUECKOTO |

OMHOMHAJIBHOTO.
CpaBHuBarthb
pacrpeieneHus
CIIyYallHBIX BEJIIMYNH
Haxoauth  3HaueHUd
CYMMBl W TPOU3BEICHUS
CIIyYaWHBIX BEJIMYHUH.

Crpours ]|
pacno3HaBaTh
rCOMETPHUICCKOL "
OMHOMHAIBLHOE

pacrpeneneHue



http://school-collection.edu.ru/
http://school-collection.edu.ru/

O00011eHNE
CHCTEMATH3aIUs
3HaHui (5 4.)

)51

OnucarenpHas CTaTUCTHKA.
Ciyuaiinbie OTIBITHI U
BEPOSATHOCTHU CIIy4alHbIX
coOpiTuii.  Omepanuu  Hajg
COOBITHUSIMH. DIEMEHTHI
KOMOWHATOPHKH, cepuu
HE3aBUCUMBIX UCIIBITAHUMI

IHoBTOPSATH H3yUEHHOE
U BBICTPAMBATh CHUCTEMY

collection.edu.ru/

http://school-

3HAHUU

11 kaacc (He meHee 34 4)

Ha3zBanue OcHOBHOe coaepxkaHue OcHOBHbBIE BUIBI
pasaesia (TemMbl) AeSITeJIbHOCTH 00yYaArOIIUXCS
(koIM4YeCTBO
4aCoB)
Maremarnueckoe [Tpumepsr IIPUMEHEHHUS OcBauBatb IIOHATHE Nanunuposa
0KHJIaHUE MaTeMaTUYECKOr0 OXKUIAHUS | MATEMATUUECKOTO OXKHIaHUSI. HUE u
CIIy4ailHOU (cTpaxoBaHue, jorepes). [lpuBoauth U 00OCYXIATh noAAepKKa
BEJINYUHBI (4 1) MaremMatudyeckoe  0XUIAAHHUE | TPUMEPHI IIPUMEHECHUS VICCIIEIOBATEIIBC
CYMMBI CIy4allHbIX BEJIWYWH. | MATEMATUYECKOTO  OXKHIaHUSI. KO
MareMaTU4ecKkoe OXUIAaHUE | BEIUUCIITE  MaTeMaTUYECKOE http://school | nestenpHOCTH
reOMETPUYECKOTO U | OKHUIaHUE. - oOyyarommxcsi B
OMHOMUATBHOTO Hcnons3oBath nonsitue | collection.edu.r | pamkax
pacnpeneneHui MaTEMaTHYECKOTrO OXKUAaHus U | U/ peanuzaiuu uMu
€ro CBOMCTBa TMPU PEIICHUH WHIUBU Ty aJTbHBI
3azay. X W TPYNIOBBIX
HaxoguTh 1O W3BECTHBIM UCCIIEIOBATENbC
dbopMmyraM  MaTeMaTHYeCKOe KHUX  IPOEKTOB,
OKHJIAHUE CYMMBI CIIy4alHBIX YTO JIacT
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BEJIMYMH.
HaxoauTh MO W3BECTHBIM
dbopMynaMm  MaTeMaTHYECKHE
OXKUTAHHUS CITy9aifHbIX
BEJIMYNH, UMEIOITIX
reOMETPHYECKOE u
OMHOMHATIPHOE paCTIpE/ICTICHUS
Jucniepcus " Jlucriepcust ¥ CTaHIAPTHOE OcBauBathb TIOHSATHS: http://school-
CTaHJIaPTHOE OTKJIOHCHHE. Jlucriepcuu | qucnepeus, cranpaptHoe | collection.edu.ru
OTKJIOHEHHWE r€OMETPUYECKOTO U | OTKIIOHEHNUE cirygaitHou | /
CIIy4alHOM OMHOMUAIILHOTO BEJIMYUHBI.
BEJTMYUHBI (4 ) pacrpe/eIeHus. Haxonute aucriepcuio 1o
[Ipaktuyeckass paboTa c | pacupeeseHHIo.
UCTIOJIb30BAHUEM HaxoauTh 1O W3BECTHBIM
AJICKTPOHHBIX TAOJIHII dopmynam TVCTIEPCHIO
reOMETPUIECKOTO U
OMHOMMAIILHOTO
pacrpenieieHusi, B TOM YHUCIie B
X0J/Ie MPAKTUYECKOW paboThl C
UCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0JIHIL
3akoH 0O0IBIINX 3aKkOH  OOJBIIMX  YHCEL. 3HAKOMHTHCS C http://school-
grcen (3 4) Br10opouHbIii METOJ | BLIOOPOYHBIM meTozoM | collection.edu.ru
UCCIIeIOBAaHUIA. UCCIIC/IOBAHMSI  COBOKYITHOCTH | /
[TpakThdeckast paboTa C | JaHHBIX.
UCTIOJIh30BAHNEM N3yuaTh B X0ze
AIIEKTPOHHBIX TAOJIHI] MPaKTUYECKOH  paboThI c

HCIIOJIB30BAHUCM JJICKTPOHHBIX

0o0yJarommumcs
BO3MOYKHOCTh
npuoodpecTH
HABBIKU
CaMOCTOSITEIIbHO
IN0) pereHus
TEOPETUYECKOU
npo0IEMBI,
TCHEPHUPOBAHUS
u  ohopmueHus
COOCTBEHHBIX
ujeH,
YBAXUTEIHHOTO
OTHOIIEHUS K
Yy)KUM ~ UJEsM,
0(hOPMIICHHBIM B
paboTax Apyrux
HCCIIeIOBaTEIICH,
HaBBIK
myOJIUYHOTO
BBICTYTIJICHUS
nepen
ayJUTOpUEN,
apryMEHTHPOBaH
ust u
OTCTaWBaHUS
CBOEH TOYKHU
3peHUs.
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Ta0IHII IpUMEHEHUE
BBIOOPOYHOTO MeTo/1a
UCCJIeIOBAHUS
HenpepoiBHbie [Ipumepsl  HEnmpepbIBHBIX OcBauBaTh TOHSITHS:
CIIy4alHbIE CIIy4alHBbIX BEJINYMH. | HENPEPbIBHAS Clly4JarlHas
BEITUIMHBI OyHKIHS IUIOTHOCTH | BEJIMYUHA, HEMpEepbIBHOE
(pacupenenenus) pacripenenenus. PaBHomepHoOe | pacnpenesieHue, byHKIHS
(2 4) pacrpesnesneHue u €ro | IJIOTHOCTH BEPOSITHOCTH.
CBONCTBA. [IpuBOIUTH IIPUMEPBI
HENPEPBIBHBIX CITy4aiHbIX
BEJIMUMH.
Haxonutb BEPOATHOCTU
COOBITHI TIO JAaHHOW (YHKIIUU
IUIOTHOCTH, B TOM  YHUCIE
pPaBHOMEPHOT'O paclpeeIeHUs
HopwmanbHoe 3ajaun, MNPUBOIANIUEC K OcBauBarp [IOHATHS: http://school-
pacnpezenenus(2 4) | HOpMaJTbHOMY HOpMAaJIbHOE pacIpe/icICHHE. collection.edu.ru
pacupencneHuro. OyHKIMA Beimensite  mo  onumcanwmio |/
IJIOTHOCTH u CBOWCTBA | CIIy4alHbIE BEJIMYUHBI,
HOPMAJIBHOTO paclpeiesieHus. | pacrnpeaeiaCHHbIe 1o

[IpakTuueckass pabora ¢
HCIIOJIb30BaHUEM
AJIEKTPOHHBIX TaOJIUIL

HOPMAJIbHOMY 3aKOHY.
[IpuBOIMTH pUMEpPHI 33124,
MPUBOASAIIMX K HOPMaJIbHOMY
pAaCIpPEECIIEHUIO. Haxoauth
YU CJIOBBIE XapaKTepUCTHKU
HOPMAJIBHOTO  PacCIpeIeiICHUs
10 U3BECTHHIM (hOpMyJIaMm.
Pemars 3amaun, CBsI3aHHBIC
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C  TIpPUMEHEHUEM  CBOMCTB
HOPMAJILHOTO  paclpe/eieHHH,
B TOM YHCJIE C UCTIOJIb30BAHUEM
AIIEKTPOHHBIX TAOJIUI]

[ToBTOpEHHE,
00o01IeHe
CUCTEeMAaTHU3aLIU
3HaHuu (194)

[IpencraBienne HaHHBIX C
TOMOIIBIO TaOIUII u
arpamm, omnucaTeabHast
CTaTUCTHKA, OTIBITHI c
PaBHOBO3MOHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH,
BBIUHCIICHUE  BEPOSITHOCTEU
COOBITUH ¢ TPUMEHEHUEM
dbopmyn u  rpadudeckux
METOJIOB (koopauHaTHAs
npsiMasi, JEpPEeBO, Jauarpamma
Ditnepa), Clly4alHbIC
BEJIMYMHBI U pacCIpeieieHus,
MaTeMaTUYECKOE  OXHUJAHUE
CIIy4allHOW BEJIWYUHBI

[IoBTOpATH W3y4YEeHHOE U
BBICTpanMBaTh CUCTEMY 3HAHUU

http://school-
collection.edu.ru
/
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YYEBHO-METOJAUYECKOE OBECHIEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA

Oo0si3aTe/ibHbIE YUeOHbIEe MaTepPHAJIbI JAJIs YY€HHUKA:

Maremaruka. Anrebpa W Hauyana maTemaruyeckoro axammsa. 10-11 kiaccsl.
Mep3nsak A.I'., Homuposckuii JI.A., Ilonskos B.M., nox penakuueit [Tomonbckoro
B.E. OO0miecTtBo ¢ oOrpaHu4eHHOH OTBETCTBEHHOCTHIO «M3maTenbCKuil ILEHTP
BEHTAHA-TPA®»; Akiinoneproe o61miectBo «M3marenscTBo [Ipocsemienne»

VYuebHoe nocobue "Marematuka. BepositHocTh u cratuctuka 10 kimacc. bazoBbiii
u yrnyOonéunelii  ypoBenp". / bynumoBuu E.A., bymsiueB B. A -M:
[Ipocsemenne,2023.

VYyebnoe nocobue "Martematuka. BepositHocTh U cratuctuka 11 kimacc. ba3oBsiii

u yrinyonénnsiii yposens'". bynumosuu E.A., BynerueB B.A.,— M: IIpocBeienue,
2023.

MeToan4ecKue nmocoous:

e Paiixmuct P.b. I'paduku dynkiuit: 3agaun u ynpaxHenus. — M.: Illkona-
ITpecc, 1997 (Cepus «ILIAHC» — «Illkona Adurypuenta: Hayuuce cam»)

e Aunre6pa um Hauvana aHanmuza. 10 kmacc. CamocTtosiTebHble padOTHI: yueo.
nocobue s obmeoOpaszoBat. yupexaenuin / JILA. AnekcanapoBa; moj pen.
A.l'. MopnkoBrnya —M.:Muemo3una,2007.

e AnreOpa u Hauana aHanuza. 10-11 kimaccel: TeMaTUueCcKUe TECThHI M 3a4€ThI JUIS
obmreoOpazosar. yupexaenuit / JI.O.[enumesa, T.A.KopemkoBa; moa pen.
A.T'. Mopnkosuya —M.: MHemo3uHa,2007.

e Ainrebpa u Havana aHanmuza. 10-11 kmaccel. KoHTposibHbIE paOOTHI ISt
oOmeoopazoBar. yupexaenuini / A.J. Mopakosuu, E.E.Tyapuunckas
—M.:Muemo3una,2007.

e 3uB b.I'., l'ompauu B.A. Jlugaktuueckue Marepualibl o ajredpe M Hadajaam
ananuza jis 10, 11 xiracca. — CII6.: «YePo-na-Hese»,2005.

o Epmosa A.Il., 'ono6opoarko B.B. CamocrosiTebHbIE M KOHTPOJBHBIE PAOOTHI
no anreope u Hayanam aHanuza s 10-11 kimaccoB. — M.: Unekca, 2011.

e Teopus BepoarHocted 10 kmacc. 3agau M KOHTpOJbHBIE paboThl. / U
Briconkuii

e O Teopuu BEpOSITHOCTEN U CTATUCTUKE B IIKOJHbHOM Kypce / Bynumosuu E.A.,
bynsrueB B.A., Boeiconkmii u ap., / Marematuka B mikojie Ne7, IlIkonpHas
npecca, 2009

e TumnuyHble OMMOKK B MPENOJABAaHUN TEOPUU BEPOSTHOCTECH U CTATHCTHKH, /
Matematuka B mkosie NeS5, Beicoukuii 1.B, fAmenko 1.B.



Hudposbie 00pazoBaTeibHbIE peCypehl:

Poccuiickas anextponHas mmkoja https://resh.edu.ru/
MockoBckas aneKkTpoHHas 1koja https://uchebnik.mos.ru
OOpasoBarenbHas wiathopma «Yuu.py» https://uchi.ru/
Sxmacc - https://www.yaklass.ru
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