MyHununajabHoe aBTOHOMHOe 00111e00pa3oBaTe/IbHOE YUpeKIeHne
cpeaHsisi o0meo0pa3oBarTenbHas mKojaa Ne 35 r. Tomcka

PACCMOTPEHO
MetognuecknuM CoBeTOM
MAOQOY COII Ne 35
[TpoTokom Ne 1

ot 31.08.2023 1.

COI'JTIACOBAHO:
Ilegarormuecknm CoBeTom
MAOQOY COII Ne 35
[TpoTokon Ne 12

or 31.08.2023 1.

YTBEPXIAIO:
HupekTop
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/ Ilpsan3una E.A.
[Tpuka3 Ne 197/4 ot 31.08.2023 .
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OBLLEOBPA3OBATESNBHOE YYPEXOEHME CPEOHAA
OBLLEOBPA30OBATESNIbHASA LWKONA Ne 35 . TOMCKA.
[HencteuteneH: ¢ 20.05.2024 po 13.08.2025
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y4eOHOT0 MpeaMeTa

«MaTteMaTukKa»

st ooyuaronuxcs 10-11 knaccos
(yriyOJieHHBIN YPOBEHB)

Tomck — 2023



INOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1o MmaTemaTHKe YIJIyOJIEHHOTO YpPOBHS I OOYyYaroIMXCS Ha YpOBHE
cpenHero obmiero oopaszoBanus pazpadborana Ha ocHoBe DI'OC COO ¢ y4€ToM COBpPEeMEHHBIX
MHUPOBBIX TpPEeOOBAHUH, MPEIBIBIAEMBIX K MaTEMAaTUYECKOMY OOpa30BaHUIO, W TPAAULIUN
poccuiickoro oopazoBanus. Peanuzanus nporpaMmsl 10 MaTeMaTHKe 00eCIeUnBaeT OBIIAJCHUE
KJIFOUEBBIMU KOMIIETEHLIUSMHU, COCTaBIIAIOIIMMU OCHOBY Ul CaMOPa3BUTUS U HENPEPHIBHOTO
0o0pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOTO, JMYHOCTHOIO M II03HABATEJIBHOI'O Pa3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

B mporpaMMe mo mareMaTHKe y4YTeHbl MAEH W TNojoxkeHus «KoHuenmuu pa3BUTHSA
MareMaTHueckoro obpasoBanusi B Poccuiickoit ®denepanumu». B coOTBETCTBUM C Ha3BaHHEM
KOHIIETIIUM MaTeMaTH4ecKoe 00pa3oBaHKe JOJKHO, B YACTHOCTH, PELIATh 3a/1a4y oOecredeHus
HE00XO0JUMOT0 CTpaHe Ynciaa 00yJarouxcs, MaTeMaTuyecKas oAr0TOBKa KOTOPBIX JOCTaTOYHA
JUIs TPOAOIDKEHHMs OOpa3oBaHMs [0 pa3IMYHBIM HAIPaBICHMUSM, BKJIOYas IpenojaBaHHe
MaTeMaTHKH, MAaTeMaTHIECKUE UCCIIeIOBaHuUs, paboTy B cepe MHPOPMAITMOHHBIX TEXHOJIOTHH 1
JIpyrux, a Takxke oOecledeHus s KakIoro oO0ydarouierocs BO3MOXHOCTH JOCTHIKEHHS
MaTeMaTUYeCKON IOJIrOTOBKHM B COOTBETCTBUU C HEOOXOJUMBIM €My ypoBHeM. VIMeHHO Ha
pellIeHHe ITHUX 3a/1a4 HalleJIeHa IporpaMMa o MaTeMaTHKe YriyOIEHHOIO YPOBHS.

B omoxy mmdpoBoii TpaHchopmamuu BceX cdep UEIOBEUECKOW JeATEIBHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 XOpolleil MaTeMaTudecKoi
MOJATOTOBKU. DTO 00YCIIOBJIEHO TEM, YTO B HAILY JIHU PACTET YUCIIO CIIELIUATIbHOCTEHN, CBSI3aHHBIX
C HENOCPE/ICTBEHHBIM NPUMEHEHHEM MaTeMaTHKH: U B cepe SIKOHOMUKH, U B Ou3HEce, U B
TEXHOJOTMYECKUX O00JIacTAX, M Jaxe B TryMmMaHUTapHBIX cdepax. Takum oOpazom, Kpyr
oOyyaromuxcs, 1Ji KOTOPhIX MaTeMaTHKa CTAaHOBUTCS 3HAYMMBIM IpeIMETOM, (pyHIaMeHTOM
o0pa3oBaHMs, CYILIECTBEHHO pacuiupserca. B Hero BXOoOIT He TOIbKO oOydaromuecs,
IUTAaHUPYIOILME 3aHUMATHCS TBOPUECKOM U HCCIIe0BAaTENLCKOM paboTol B 00J1aCTH MaTeMaTUKH,
MH(pOPMaTUKU, GPU3NKH, SKOHOMUKHU U B JPYTUX 00JIACTAX, HO U T€, KOMY MaTeMaTUKa Hy>KHa JUIs
UCIIOJIb30BaHUs B MPO(eccHsix, He CBI3aHHBIX HEMOCPEICTBEHHO C HEH.

[IpuknanHas 3HaUUMOCTh MaT€MaTUKHU OOYCJIOBJIE€HA TEM, YTO €€ MPEIMETOM SBIISIOTCS
(byHaaMeHTallbHbIE CTPYKTYpBl HAIllero MHpa: MPOCTPAHCTBEHHBIE (OPMBI M KOJINYECTBEHHBIE
OTHONIEHHUS, PYHKIIMOHAJIbHbBIE 3aBUCHUMOCTH M KaTETOPUU HEONPEIEIEHHOCTH, OT MPOCTEHIIINX,
YCBAMBAaEMBIX B HEMOCPEICTBEHHOM OIBITE, O JOCTATOYHO CJIOXHBIX, HEOOXOAUMBIX JUIs
pPa3BUTHUSI HAayYHbIX WU TEXHOJOTMYECKMX HAeH. be3 KOHKpEeTHbIX MaTeMaTH4eCKUX 3HaHUN
3aTpyJHEHO TOHMMAaHUE MPHUHIMIIOB YCTPOMCTBA M HCIIOJIB30BAHMUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE M HHTEPIIPETalUs Pa3HOOOpa3HON COIMATbHOM, SKOHOMUYECKOW, MOJUTHYECKOM
uHpopmanuu, MasodpQeKkTrBHA MOBCETHEBHAS IPAKTUYECKas IeATeNIbHOCTh. Bo MHOTHX cepax
npoecCHOHANBHOM JIeSTENIbHOCTH TPEOYIOTCS YMEHHS BBINOJHATH PACYETHI, COCTAaBISTH
QITOPUTMBI, NMPUMEHATh (HOPMYJIbI, MPOBOJIUTH I'€OMETPUUECKUE H3MEPEHHUS U MOCTPOCHHMS,
yuTaTh, 0OpalaThIBaTh, MHTEPIPETUPOBATh U MPEACTABIATh, MHQOpPMAIMIO B BHUJE TaOIHIL,
JarpaMM H rpaukoB, TOHUMAaTh BEPOSITHOCTHBINA XapakTep CIy4alHbIX COOBITHIA.

OAHOBpEMEHHO C paclIUpeHHeM cdep NPUMEHEHHs] MaTeMaTUKH B COBPEMEHHOM
oOriecTBe BCE 60s1ee BaXKHBIM CTAHOBUTCSI MAaTEMATUYECKUNA CTUITh MBIIIJICHUS, TPOSIBIISIOLIHICS
B ONpe/IeNIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpoiiecce nu3ydyeHus MaTeMaTHKU B apceHasl NpuEMOB
U METOJIOB MBIIIUICHUS Y€IOBEKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHIYKIMS U AETYKLHS,
00001IeHNe W KOHKpETH3alus, aHalu3 W CHUHTEe3, Kilaccuukamuss W CUCTEeMaTU3aLus,
abctparupoBaHue M aHanorus. OOBEKTH MaTeMaTHUECKUX YMO3AKIIOYEHUH, IpaBHia HX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAaHU3M JIOTHUECKUX MMOCTPOCHHM, CIIOCOOCTBYIOT BBIpaOOTKE
yMeHusi (popMyInpoBaTh, 0OOCHOBBIBATh M JIOKAa3bIBaTh CYXKACHHUS, TEM CaMbIM (OPMUPYIOT
JIOTMYECKUI CTUIb MbIILICHUA. Benymas poib NpUHAAICKHAT MaTeMaTHKe B (POPMUPOBAHHUU
ITOPUTMUYECKON KOMIIOHEHTBI MBIIUIEHUS U BOCIUTAHUM YMEHHM JEHCTBOBATH 110 33JaHHBIM
aJIrOpUTMaM, COBEPLICHCTBOBATH M3BECTHBIE U KOHCTPYHMPOBATh HOBBIE. B mpornecce penieHus



3a]1a4 — OCHOBBI [T OpraHU3aIMK y4eOHOM AeATeNbHOCTH Ha YPOKaX MaTEMAaTUKU — Pa3BUBAIOTCS
TBOpYECKAas U MPUKJIAIHAs] CTOPOHBI MBIIIUICHUS.

OOyuenne wmareMaThke MaéT BO3MOXHOCTH pAa3BHBATh y OOYyYaOIUXCS TOYHYIO,
paLMOHATIBHYIO U MH(GOPMATUBHYIO Peub, YMEHUE OTOMpaTh Haubosee NOAXOAALINE S3bIKOBhIE,
CHUMBOJIMYECKHE, TpaUuecKue CpelncTBa [UIS BBIPAKEHUS CYXICHHH W HAIJIAJHOTO HX
IPECTaBICHHUS.

Heo06xoauMbpIiM KOMIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
o0111ee 3HAaKOMCTBO € METOJIaMH IO3HAHUA AECHCTBUTEIbHOCTH, IPEACTABICHUE O MpeIMeTe U
METO/Ie MaTeMaTHKH, €r0 OTIMYUSIX OT METOAOB E€CTECTBEHHBIX M T'yMaHUTAPHBIX HAyK, 00
0COOEHHOCTSX MPUMEHEHHUs MaTeMaTUKU /ISl pellIeHUs] HaydyHbIX M MPUKIAJHBIX 3a1a4. Takum
o0pa3oM, MaTemMaTuyeckoe 00pa3oBaHKe BHOCUT CBOM BKJIaJ B ((OPMUPOBAHHUE OOIIECH KYIbTYpPHI
YeJsioBeKa.

N3ydyenne MaTeMaTHMKH CHOCOOCTBYET SCTETUYECKOMY BOCIIMTAHUIO YEJIOBEKa,
INOHUMAHMIO KpacoThl W  U3ALIECTBA MAaTeMaTHUYECKUX  PACCYKICHUH, BOCHPUATHUIO
reoMeTprUIecKuX (popM, YCBOCHHUIO H/IE CHMMETPHUH.

[TpuopurterHbiMu 1ensAsMu oOydeHuss maremaTtnke B 10—11 kmaccax Ha yriayGiéHHOM
YPOBHE MPOJI0JIKAIOT OCTABATHCS:

¢dbopMHpOBaHHE  LEHTPAJIBHBIX MaTeMaTHMYECKUX MOHATUH  (Y4MClIO, BEJIMYMHA,
reomMeTpuyueckas (Gurypa, IEepeMEHHas, BEpPOSTHOCTb, (YHKIHSA, HPOM3BOIHAS, WHTETPai),
o0ecrneynBarIUX MPEeMCTBEHHOCTh U IEPCIEKTUBHOCTh MaTeMaTHYeCKOro oOpa30BaHUs
00yJaromuxcs;

N0JIBEICHUE O0YYaIoIUXCs Ha JIOCTYIIHOM JUIsl HUX YPOBHE K OCO3HAHHUIO B3aHMOCBSI3U
MaTeMaTUKHd U OKPY)KAIOILEro MHpa, MOHUMAHUI0 MAaTeMaTHUKU KaK 4acTu OO0Ied KyJIbTyphl
4eJI0BEYECTBA;

pa3BUTHE  MHTEJUIEKTYalbHBIX W  TBOPYECKMX  CIOCOOHOCTEH  oOyuaromuxcs,
MIO3HABATEJILHON aKTUBHOCTH, UCCIIEI0BATEIBCKUX YMEHUH, KPUTUYHOCTH MBILUIEHUS, HHTEpeca
K N3Y4YEHUIO MAaTEMaTHKU;

¢dopmupoBaHre GYHKIMOHATIBHON MaTeMaTHYECKON IPaMOTHOCTH: YMEHHsI paclio3HaBaTh
MaTeMaTUYECKHE acTIeKThl B pEaJIbHbIX )KU3HEHHBIX CUTYAIUSAX U IPH U3YYEHUH APYTUX YUSOHBIX
IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (GopMymupoBaThb MX Ha SI3bIKE
MaTeMaTUKH U CO3JaBaThb MaTeMaTHYECKHE MOJEIH, MPUMEHITh OCBOCHHBIN MaTeMaTH4ECKH
anmnapar Uil pelleHUs MPaKTHUKO-OPUEHTUPOBAHHBIX 3a/1ad, MHTEPIPETHUPOBATh U OLIEHUBATh
MOJIyYEHHBIE PE3YJIbTATHI.

OCHOBHBIMU JINHUSIMU coJiepkaHust MaTeMaTuku B 10—11 knmaccax yrimyOnE€HHOTO ypoBHS
ABIsAIOTCS: «Hucna 1 BerauciaeHus», «Anredpa» («Anredpandeckue BbIpaXxeHUs», «Y paBHEHUS U
HepaBeHCTBay), «Hauana maremarnyeckoro ananuzay, «I'eomerpusi» («I'eomerpuueckue Gpurypol
U UX CBOiicTBay, «/I3MepeHHE T€OMETpUYECKUX BEIMUYUH»), «BeposTHOCTb M CTaTHCTHUKA».
JlaHHbIe TUHUM Pa3BUBAIOTCS MapajlieNbHO, KaXk/1as B COOTBETCTBUU C COOCTBEHHOMH JIOTMKOM,
OJHAKO HE HE3aBHUCHUMO OJIHA OT JIPYroM, a B TECCHOM KOHTAaKTe U B3auMozencTBuu. Kpome 3toro,
UX OOBEOUHSET JIOTMYECKash COCTaBIAIOIIAs, TPAJUIMOHHO TPHUCYIIas MaTeMaThKe |
IIPOHU3BIBAIONIAS BCE MaTeMaTHYECKHE KypChl U cojiepkarenbHble JUHUU. ChopMyIupoBaHHOE
B0 ®I'OC COO TtpeboBaHME «yMEHHME ONEPHPOBATH IMOHATUSMHU: OIpEJesieHHe, AaKCHOMa,
TeopeMa, CIIEJICTBHE, CBOWCTBO, MPHU3HAK, J10Ka3aTEIbCTBO, PAaBHOCHUIIbHBIE (OPMYIHUPOBKH,
yMmeHue (GopMynupoBaTh 00paTHOE M MPOTHUBOIIOIOKHOE YTBEpPXKIECHUE, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, UCIOIb30BaTh METOJ MaTeMaTUYECKOM MHIYKIUHU, IPOBOJUThH JOKa3aTelbHbIE
paccyXJIeHUs IpU pElIeHWH 3ajad, OLIEHHWBATH JIOTMYECKYI0 IPaBUJIBHOCTh PaCCyKIACHHUI»
OTHOCHUTCS KO BCEM Y4eOHBIM KypcaMm, a popMUpOBaHUE JOTUUECKIX YMEHUMN pacipeensiercs mo
BCEM rojiaM 00y4eHHsI Ha YPOBHE CpEIHET0 001Iero oopazoBaHusl.

B cootBerctBun ¢ ®I'OC COO mareMaTuka sIBISETCS OOs3aTENbHBIM NPEIMETOM Ha
JTAHHOM YpoBHE oOpaszoBaHus. HacTosied mporpamMmoil o MaTeMaTHKe IpeaycMaTphBaeTcs
u3ydeHue ydeOHoro mnpeamera «MaTeMaTuka» B paMKax TpEX ydeOHBIX KypcoB: «AureOpa u
Hayaja MaTeMaTHYecKoro aHamuza», «l'eomerpus», «BepoATHOCTH M  CTaTHCTUKAY.



dopmMupoBaHUe JOTUYECKHX YMEHHI OCYIIECTBISCTCS Ha MPOTSHKEHUU BCEX JIET OOYYeHHS Ha
YPOBHE CpeaHero o0miero o0pa3oBaHus, a JEMEHTHI JIOTHKH BKIIFOYAIOTCS B COJCPKAHUE BCEX
HA3BAHHBIX BHIIIC YUCOHBIX KYPCOB.

OO1miee KOTMYECTBO YacOB, HANPABJICHHBIX HA W3yYeHHE MAaTEMAaTHKH Ha YriyOJIeHHOM
ypoBHe — 544: B 10 knacce — 272 yaca (8 yacoB B Heneno), B 11 kitacce — 272 yvaca (8 yacoB B
HEJIEIIO).

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMDBDI 110 MATEMATHKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kmaHCKOro BOCIUTAHMSA:

e Cc(hOPMHUPOBAHHOCTb  TIPAXKAAHCKOM MO3MLMU  OOy4arollerocss Kak akTHUBHOIO U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro 00IecTBa, NPEACTaBICHNE O MATEMAaTHYECKUX OCHOBAX
(YHKLMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SBICHUH, NPOLELyp I'pakJaHCKOro 00IecTBa
(BBIOOpBI, ONPOCHI U JIPYroe), YMEHUE B3aUMOJICHCTBOBATh C COLIMAIbHBIMU UHCTUTYTaMHU B
COOTBETCTBUM € UX (DYHKIMSIMU U Ha3HAUCHUEM;

2) NATPHOTHYECKOTO BOCTTUTAHUS

e c(hOPMHUPOBAHHOCTb POCCUICKON I'pakJaHCKONW HAEHTUYHOCTH, YBAKEHHUS K MPOLUIOMY U
HACTOAILIEMY POCCUICKON MaTeMaTUKH, IEHHOCTHOE OTHOIIEHUE K IOCTUKEHHUSIM POCCUMCKHUX
MaTeMaTHKOB U POCCUHCKONW MaTeMaTHYeCKOW IIKOJIbI, UCIOIb30BAHUE 3TUX JTIOCTUKECHUH B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

e OCO3HaHME AYXOBHBIX IIEHHOCTEM pOoCCHIICKOro Hapojaa, copMHUpPOBAaHHOCTH HPABCTBEHHOTO
CO3HAaHMS, ITUYECKOTO NIOBEIEHUS, CBA3aHHOIO C TPAKTUYECKUM IIPUMEHEHUEM JOCTHKECHUI
HAyKH U JEeSITEIbHOCThIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIaJla B IIOCTPOEHUE YCTOMUMBOTO
Oymymiero;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

e OCTETHMYECKOE OTHOIIEHHWE K MHpY, BKJIIOYAs 3CTETUKY MAaT€MaTU4YECKMX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJ1a4, PELICHUH, pacCyXA€HUNH, BOCHPUUMUYUBOCTh K MATEMAaTUYECKUM acleKTaM
pa3IMYHBIX BUIOB UCKYCCTBA,

5) ¢pu3uuecKoro BOCIMTAHUSA:

e c(hOpMHUPOBAHHOCTb YMEHHsSI IPUMEHSITh MaTeMaTHYeCKHe 3HaHUs B UHTEpecax 3/J0pOBOTO U
Oe3omacHOro odpasza *KHU3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/10pPOBBIO (310pOBOE
NUTaHue, CcOaJaHCUPOBAHHBIM pPEXUM 3aHATUI W  OTHbIXa, peryispHas (uznyeckas
aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE MPH 3aHATUSAX CIIOPTHUBHO-03/JOPOBUTENBHOM
JESTEIBHOCTBIO;

6) TPy10BOr0 BOCIIMTAHMS:

e TOTOBHOCTb K TpPYyJy, OCO3HAaHHE IIEHHOCTU TPYIOJIOOMS, MHTEpEC K pa3IuyHbIM cdepam
npodeccuoHaNbHOM ASITETbHOCTH, CBSI3aHHBIM C MAaTEMATUKON U €€ MPUIIOKEHUSIMH, YMEHNE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymied Mpodeccuu M Ppealn30BbIBATH COOCTBEHHBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO H
caM000pa30BaHUI0 Ha MPOTSHKEHHM BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY YYacTHUIO B
pelIeHNU IPAKTUYECKUX 3a/1a4 MaTeMaTUYeCKO HallpaBJI€HHOCTH;

7) 3K0JIOrH4eCKOr0 BOCIIHTAHHUS:

e cOpMHPOBAHHOCTH SKOJOTMYECKOH KYJIbTYypbl, IOHMMAHHE BIMSHUS  COLUAIBHO-
HPKOHOMHYECKUX IPOLECCOB HA COCTOSHHME IPUPOJHOM M COLUAIBHON Cpenbl, OCO3HAHUE
JI00aNbHOTO  XapakTepa JKOJIOTMYECKUX MpoOjeM, OpHEeHTalMs Ha IpUMEHEHHe
MaTeMaTHYECKUX 3HAHUM JUIS peIIeHus 3a/1a4 B 00JIaCTH OKpYKAIOIIeH cpeibl, IJIaHUPOBaHUE
HOCTYIKOB M OLIEHKH UX BO3MOKHBIX ITOCIIEACTBUH ISl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOTr'0 MO3HAHNS:



c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH M OOIIECTBEHHON MpPAKTHUKW, MOHMMAaHHWE MaTEeMaTHYeCKOW HayKu Kak cdepbl
YeJI0BEUYECKOM JEATEIbHOCTH, 3TANIOB €€ pa3BUTHS U 3HAUMMOCTH JUIsl pa3BUTHSI LIUBIWIIN3ALIUH,
OBJIaJICHUE S3BIKOM MAaTEMAaTUKH U MATeMaTUYECKOW KyJIbTYpOH Kak CPEICTBOM IMO3HAHUS
MHUpPA, TOTOBHOCTb OCYUIECTBIIATH IPOEKTHYIO M HCCIEI0BATEIIbCKYIO JIEATENbHOCTh
WHAUBUAYAJILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe M3ydyeHHMs MaTeMAaTUKHM HA YPOBHE CpEAHEro oOILIero oOpa3oBaHus Y

oOyuaromierocss OyayT chopMupoBaHbl MO3HABATEIbHBIE YHUBEpCAJbHbIE yueOHbBIE JEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC Y4EeOHBIC JICHCTBHUS, PETYIATUBHBIE YHUBEPCAIbHBIE
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIbHOCTD.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIEe y4eOHbIe AeiicTBUS
Ba3oBble 1ornyeckue neiicTBus:

BBISBJIATh M XapaKTE€PU30BaTh CYILECTBEHHbIE MPHU3HAKM MaTEeMAaTUYECKUX OOBEKTOB,
NOHATUH, OTHOIICHWH MEXIy TMOHATUAMH, (OpPMyTUpOBATH ONpPEACTICHUS MOHSITHI,
yCTaHaBJIMBATh CYIIECTBEHHbIN MPHU3HAK KJIACCU(PHUKAIMKU, OCHOBAHUS sl 000OLICHUS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAIN3a;

BOCIIPUHUMATh, (OPMYJIUpOBaTh M MPeoOpa3oBBIBATh CYKICHHS: YTBEpAUTEIbHBIC MU
OTpHIIATENIbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBJIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M U MPOTHBOpEYMs B (akTax,
JaHHBIX, HAONIONCHUAX M YTBEPXKICHUSX, MpeiaraTb KpPUTEpUU JJIs  BbISBICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

JIeNIaTh BBIBOJIbI C HCIOJIb30BAHMEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIFOYEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITENIHO JIOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKAECHUH (IIpSMbIe U OT
MPOTUBHOI0), BBICTPAUBATh aPryMEHTALUIO, TMPUBOAUTH MPUMEPbl M KOHTPIPHUMEPHL,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJIEHHSI U BBIBOJIbI;

BbIOMpaTh crioco0 pelieHus: yueOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHHUS,
BbIOMpATh HanOoJIee MOIXOAAIIMH ¢ YIETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbcKue AeiCTBUA:

UCTIOJIB30BaTh BOMPOCHI KaK HCCIICAOBATEILCKUH WHCTPYMEHT IMO3HAHUS, (OPMYIHPOBATH
BOIPOCHI, (PUKCUPYIONIHE MPOTHBOPEUUE, MpoOJIeMy, yCTaHABJIMBaTh MCKOMOE M JIAHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHI0, MHEHHE;

HpOBO)II/ITB CaMOCTOATCIBbHO CHHaHHpOBaHHLIfI 3KCHepI/IMeHT, HUCCICOJOBAHUC 110
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHUYeCKOro OOBEKTa, SBJICHHUS, TPOIIECCa, BBIIBICHUIO
SaBHCHMOCTeﬁ Me>1<)1y O6'BeKTaMI/I, SIBJICHUSMU, HpOHeCCﬂMI/I;

CaMOCTOSITENILHO (OPMYITMPOBATh OOOOIICHUS M BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJTFOICHNUS, UCCIICTOBAHMS, OIICHUBATH JJOCTOBEPHOCTH MOTYUYEHHBIX PE3YJIHTATOB, BHIBOIOB
1 000O0IIIEeHHI;

HpOFHO?;I/IpOBaTI) BO3MOXXHOC paSBI/ITI/Ie Hpouecca, a TAKXXC BbIABUT'ATh npezmonox(eHm{ O €ro
Pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBIABJIATH )]e(l)I/IIII/ITBI I/IH(l)OpMaIII/II/I, JaHHBbIX, HeO6XO)II/IMI)IX IJid OTBETA Ha BOIIPOC WU JJIA
peIleHUs 3a1a49H;

BHIOMpaTh  MHPOPMAIMIO W3  WCTOYHUKOB  PA3UYHBIX  THIIOB, aHAJIW3HPOBATH,
CHCTEMaTH3UpOBaTh W HMHTEPIPETUPOBATh MHGOPMAIMIO pa3IMYHBIX BHUIOB U  (HOpM
NPEICTaBIICHUS;

CTPYKTYPHUPOBATh MH(OPMAIUIO, MPEJCTABIATE €€ B Pa3IUYHBIX (OpMax, WILTIOCTPUPOBATH
rpauvecKu;



e  OIIGHWBATh HAJEKHOCTH HHPOPMAIIUH 110 CAMOCTOSITEILHO CPOPMYINPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

L BOCIIPUHUMATh H q)OpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBHU C YCIOBUAMU U LCIISIMU
oOLIeHMs, ICHO, TOUHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUChMEHHBIX
TCKCTAaxX, AdaBaTb IMOACHCHHA II0 XOAY PpCHICHUA 3aladyu, KOMMCHTHPOBATH HOJIyTleHHBIfI
pe3yJbTaT;

e B X0Je OOCYXIEHHs 3a/aBaTh BOIIPOCHI IO CYIIECTBY OOCYKZaeMOW TeMbl, MPOOIEMBI,
pelaeMoif 3a/1a4u, BbICKa3bIBaTh UJICH, HAllEJICHHbIC HA TIOUCK PEIICHUS, COTIOCTABISTh CBOU
CYXKIECHMS C CYXKICHUSAMHU IPYTUX YYaCTHUKOB J1Majiora, oOHapyXUBaTh pa3aIuinue U CXOJCTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUPOBATh Pa3HOTIACHsI, CBOM BO3PAKECHHUS;

L MNpEACTaBJIAThL PCE3YJIbTAaTbl PCHICHUA 3aJadd, OJSKCICPUMCHTA, HCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIUICHHS C Y4E€TOM 3a7ad MPE3CHTAUU MU
0COOEHHOCTEHN ayAUTOPHH.

PeryisiTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusaunms:

e COCTaBJATH IUIAH, AJITOPUTM pELICHMs 3a/aud, BbIOMpPATh CIOCOO peLIeHUs ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHThI peIIeHUl ¢ yuéTOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb:

e BJAJETh HAaBbIKAMM [IO3HABATEJIbHOM pe(IEeKCUN KaK OCO3HAHUS COBEPLIAEMBIX JEHCTBUM U
MBICITUTENIBHBIX TPOLIECCOB, HUX pPE3yJIbTaTOB, BIJIAJETh CIOCOOAMHM CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOLIecca U pe3ysbTaTa pelleHns MaTeMaTHIeCcKoi 3a/1auu;

e MPEIBUAETh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTh IPH PpEIHICHUH 3a7aud, BHOCHUTb
KOPPEKTHBHI B JIEITEITLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

e OIICHWBaTh COOTBETCTBHE Pe3yJbTaTa IENN U yCIOBUSAM, OOBSICHATh MPUYHUHBI TOCTHKECHUS
WIA HEJIOCTHXKEHUSI Ppe3yJbTaToB JEATENIbHOCTH, HaXOAMTh OLIMOKY, JaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEILHOCTD:

e TIOHMMATh W HWCIIOJB30BATh MPEUMYIIECTBA KOMAaHJAHON W HHIUBUAYAIbHOW PaOOTHI TpU
peleHnH Y4eOHBIX 3a7ay, NPUHUMATh IeJdb COBMECTHOH JEATeNbHOCTH, IIJIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeaeaTh BUAI paboT, JOTOBAPUBATHCS, 00CYKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOCH;

e y4acTBOBaTh B IpyHmHoBbIX (opmax paboTel (0OCyxkaeHHs, OOMEH MHEHUH, «MO3TOBbIE
IITYPMBI» U WHBIE), BBIMOJHATH CBOIO 4acTh pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBUSA C
JIPYTUMH YJIC€HaMH KOMAaHIIbI, OIICHWBAaTh KAa4eCTBO CBOETO BKJIaJMa B OOMIMI MPOIYKT IO
KPUTEPHIM, CHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOCHCTBUS.

Hpe}lMeTHLIe pe3yJabTaTbl  OCBOCHUMA pa60qe171 nporpammbal 110  MaTCMATHUKE
MpEaACTaBJICHEI 11O T'OJJaM 06yquH5[ B paMKax OTACIIbHBIX y‘-Ie6HBIX KYpPCOB B COOTBETCTBYIOIIINUX
pa3aciax HaCTOHH_ICﬁ MporpaMmal.



PABOYASA ITPOI'PAMMA VYYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

INOACHUTEJIbBHAS 3AIINCKA

YueOHblii Kypc «Anredpa M Hadaja MaTeMaTUYECKOTO aHallu3a» SBISETCS OJHUM U3
HanOoJsiee 3HAYUMBIX B IpOrpamMMe CpeJHero oomiero o0pa3oBaHUs, IOCKOJBKY, C OIHOMN
CTOPOHBI, OH 00ECTeunBaeT HHCTPYMEHTAIbHYIO 0a3y JJIs U3y4EHUs BCEX €CTECTBEHHO-HAYYHBIX
KYPCOB, a C JPyroil CTOPOHBI, (POPMHUPYET JIOTHIECKOE U a0CTPAKTHOE MBIIUICHUE 00YJaIOLIIXCS
HAa YpOBHE, HEOOXOAMMOM [UIsl OCBOCHHUS UH(GOPMATUKU, OOIIECTBO3HAHUS, HCTOPUH,
CIIOBECHOCTH M JAPYrMX IUCHMIUIMH. B paMkax ngaHHoro y4yeOHOro Kypca oOydarommecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKH, KoTopas (OpMyJIHUpYeT CBOU
JOCTIDKEHUS] B MATEMAaTHIECKOH opme.

Y4eOHblii Kypc anreOpbl M Haual MaTeMaTUYeCKOTO aHalu3a 3aKiIa/lbIBACT OCHOBY IS
YCIICIIHOTO OBJIAJICHHUS 3aKOHAMH (DU3UKH, XUMHH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TEHICHITHIA
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOM XM3HU, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
U(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIOJIB30BATh WX JUIS JAIbHEHIIEro
o0pa3oBaHus U B IOBCEIHEBHOI XM3HH. B TO e BpeMs oBiajieHne abCTPaKTHBIMU U JIOTUYECKH
CTPOTUMH KOHCTPYKIHSMH aJreOpbl 1 MaTeMAaTUYECKOTO aHaIM3a Pa3BUBACT yMEHUE HAXOAWUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, IOKA3bIBATh YTBEPKACHUS C TOMOIIBIO HHTYKIIUU
U paccyXJaTh JeAyKTUBHO, UCIOJIb30BaTh 0000LIEHHE U KOHKPETU3allUI0, a0CTparupoBaHue 1
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIILICHUE.

B xome m3ydenus ydueOHOro Kypca «Anrebpa W Hadajga MaTEeMaTHYECKOTO aHAIN3a»
oOydarouecsi TOJMy4YaloT HOBBIA OMNBIT PELICHUS MPUKIATHBIX 3a7ad, CaMOCTOSITENBHOTO
MIOCTPOCHHUST MATEeMaTHYECKUX MOJENEeH pPEaNbHBIX CHTyallud, WHTEPIPETAlMd TOTYYEHHBIX
peLIeHNH, 3HAKOMATCS C IpUMEpaMU MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpHpoJie, HAyKe U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMATHIECKUMHU OTKPBITUSIMH U MX aBTOPAMHU.

Y4eOHbIE Kypc 00J1aaeT 3HAYUTENbHBIM BOCHHUTATENBbHBIM IMOTEHIMAJIOM, KOTOPBIH
peanu3yercss Kak uepe3 ydeOHbIH Marepuaj, CHOCOOCTBYIOUIMI (OPMUPOBAHHMIO HAYYHOTO
MHUpPOBO33PEHHUS, TaKk M dYepe3 crneuupuky y4dyeOHOM  nesATeNbHOCTH, Tpelyrolei
IPOJIOJDKUTEIPHON  KOHIIGHTPAlMM ~ BHUMAHUSI, CAaMOCTOSTEIBHOCTH, AaKKypaTHOCTH |
OTBETCTBEHHOCTH 32 MOJIYUYEHHBINA pPe3ysbTaT.

B ocnoBe mertonuku oOyuyeHHs anreOpe M HayajlaM MaTeMaTHMYeCKOTo aHalli3a JIeKUT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHUs.

B cTpykType yueGHOro Kypca «Anredpa u Havajga MaTeMaTHYECKOTO aHaIN3a» BbIJEIECHbI
CJIEAYIOIINE COJEPIKATEIbHO-METOJMUeCKue JIUHUU: «Yucna W BblUMCIEeHUsN», «DyHKIUN U
rpadukny, «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTremaTudeckoro ananmsay, «MHOXKECTBA U
Joruka». Bce oCHOBHBIE COZIep KaTEIbHO-METOJUUECKUE TMHUN U3Y4al0TCsl Ha POTSHXKEHUHU JIBYX
7eT 00y4yeHus: Ha YPOBHE CpelHero oomero oOpa3oBaHms, €CTECTBEHHO JTOMOJHSS IPYT Apyra u
MOCTETNIEHHO HACHIIAsiCh HOBBIMH TeMaMHM U pa3aenamu. JlaHHBI y4eOHBIH Kypc sBIseTCS
MHTETPAaTUBHBIM, IMMOCKOJBKY OOBEIUHSET B ceOe comepikaHue HECKOJIBKHX MaTeMaTHYeCKHX
JUCLHUIUIMH, TAaKUX Kak anredpa, TPUrOHOMETPHsI, MaTeMaTHUECKUI aHaINu3, TEOPUs MHOXKECTB,
MaTemaTtuueckas Joruka u apyrue. [lo mepe Toro xak oOydaromiuecsi OBlaJeBaloOT BcE Oolee
MIMPOKMM  MaTeMaTUYeCKMM  almapaToM, y HHMX  [OCJeIoBaTelbHO  (OpMHUpYyeTCs
U COBEpPIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYeCKYyI0 MOJENbh pPEalbHON CHTYallHH,
IPUMEHSTH 3HaHUS, TOJyYeHHbIE IPU U3yYeHUH Y4eOHOro Kypca, JAJIsl peIIeHUs] CaMOCTOSITEIbHO
chopMyTUpOBAaHHON MaTEMaTHYECKOM 3a71a4M, a 3aTeM HHTEPIPETUPOBATH CBOM OTBET.

CopneprxaTenbHO-MeToANYeCKast TMHUSA «HHCIa U BBIYUCICHUS» 3aBepIIacT (HopMupoBaHHe
HABBIKOB HCIOJIb30BAHUA JIEUCTBUTEIBHBIX YHCET, KOTOPOE ObLIO HAYaTO Ha YPOBHE OCHOBHOTO
obmrero obpa3zoBanusi. Ha ypoBHe cpemHero obiero oopazoBanusi 0co00e BHUMAHUE YACTISETCS
(GbOpMUPOBAHNIO HABHIKOB PAllMOHAIBHBIX BBIYUCIICHUH, BKIIOYAIOMIUX B €0l MCIIOJIb30BAHHE
pasnuYHBIX (GOpPM 3amHMCH YHUCIa, YMEHHE JelaTh NPHUKUAKY, BBIIOJIHATH HPUOIMKEHHBIE



BBIYUCIICHHS, OIICHUBATh YUCIIOBBIC BBIPAKEHUS, pa0OTaTh ¢ MAaTEMAaTUYECKUMHU KOHCTAHTaMH.
3HaKOMbI€ 00YYarOIUMCs] MHOYKECTBA HAaTypalIbHBIX, LIENbIX, PALIMOHAIBHBIX U J1€HCTBUTEIIBHBIX
4quCeJl JONOJIHAKTCA MHOXKECTBOM KOMIUIEKCHBIX YMCENI. B KaXIoOM H3 3THX MHOXECTB
paccMaTpUBAIOTCS CBOMCTBEHHbIE €My crelM(UYEecKHe 3a/1aud U ONepaluu: JIeJIeHUe Halelno,
ONEPUPOBAHUE OCTATKAMH HAa MHOMKECTBE IIEJBIX YHCEN, 0COOble CBOWCTBA PAI[MOHAIBHBIX U
UppalMOHATIBHBIX YUCEN, apU(PMETHUECKHUE ONIEPaLUH, a TAK)KE U3BJIEUCHUE KOPHS HAaTypaJbHON
CTEIIEHN Ha MHOYKECTBE KOMIUIEKCHBIX 4YHcell. biaromaps ImocienoBaTelbHOMY PacIIMPEHUIO
Kpyra HUCIOJb3YEMBIX YHCEI U 3HAKOMCTBY C BO3MOJKHOCTSIMM MX IIPUMEHEHUS JJI PELICHUs
pa3IMYHBIX 3a7a4 (OPMHUPYETCS MPEICTABICHUE O €IUHCTBE MATEMAaTHKHU KaK HAyKu U €€ poJin B
HOCTPOCHUU MOJEJIe peabHOI0 MUPA, LIMPOKO UCIIONB3YIOTCS 00001EHNE U KOHKPETU3allUs.

JIuaus «YpaBHEHHMS M HEPABEHCTBA» pEAlM3yeTCs Ha MPOTSIKEHUM BCEro OoOydyeHUs Ha
YpOBHE cpeaHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm paszgene IIporpammsl
IPEIYCMOTPEHO peIIeHHEe COOTBETCTBYIOUIMX 3ajad. B pe3ynbraTe 00ydaromuecsi OBIaeBalOT
pa3IMYHBIMM  METOJAMHM PELICHHMsS pPAalUOHAIBHBIX, HPPALMOHAIBHBIX, IOKA3aTENbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPaBHEHWH, HEPABEHCTB M CHCTEM, a TaKXkKe 3ajad,
colepkauux napaMmerpsl. llomydeHHble yMEHHsS HIMPOKO MCIOJB3YIOTCS HPU HCCIEIOBAHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NPUKJIAJHBIX 3aja4d U 3a/1a4 Ha HaX0XKJIeHUe
HauOOJIBIIMX U HAUMEHbIIMX 3HaueHUM ¢yHKuuu. JlaHHas conxeprkaTeiabHas IMHUSA BKIIOYAET B
cebs1 Takke (GOpPMHpPOBAHHME YMEHHWH BBINONHATH PacuéThl 1Mo (Gopmynam, mpeoOpa3oBaHUs
palMOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAK)KE BBIPAXKCHUI,
colepKalmmx creneHn u Jorapudmel. brmaromapst u3ydeHHIO anreOpandeckoro marepuaia
OPOMCXOIUT JalbHEHIlee pa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBIIUIEHUS
oOyuaromuxcsi, GOpMHUPYIOTCS HAaBBIKU JE€IYKTHUBHBIX PacCyKIEHHM, pabOThl C CUMBOJIbHBIMHU
dbopmaMu, TpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet 3 QeKTUBHbIE HHCTPYMEHTHI I pEHIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
Hay4HBIX 3a7a4, HaIJIHO JEMOHCTPUPYET CBOU BO3MOKHOCTHU KaK S3bIKa HAYKH.

CopepxarenpbHo-MeToiu4YecKass JUHUS «DyHKIMM U TpadUKM» TECHO MEPEIyIeTaeTcs C
JPYTUMH JUHUSIMHU Y4€OHOTO Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 33/1a€T MOCIIEe10BaTEIbHOCTD
u3ydeHuss wmatepuana. V3ydeHwe CTENeHHOH, TMOKa3aTeNbHOMW, JiorapudmMuveckol u
TPUTOHOMETPHUUYECKUX (DYHKIHI, UX CBOMCTB M Ipa)UKOB, UCTIOIb30BaHNE QYHKIUHN JUIs peIlICHHS]
3a/1a4 U3 Ipyrux yueOHBIX MPEIMETOB U PEATbHON KU3HU TECHO CBA3aHO KaK C MaTEMAaTUYECKUM
aHaJIM30M, TaK U C pellIeHNeM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM Gosiblioe BHUMaHUE yIeNeTCs
(GbOopMHUPOBAHNIO YMEHHUS BbIpakaTh (POpMyJiaMU 3aBUCUMOCTH MEXy Pa3IMUHBIMU BEJIMUYNHAMU,
UCCIIeIoBaTh MOJy4YeHHble (YHKIMH, CTPOUTh UX rpaduku. Matepuan 3Toil cojepaTeabHOH
JIMHUY HallEJIeH Ha pa3BUTHE YMEHHI U HaBBIKOB, ITO3BOJIIOIINX BBIPAKATH 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU B Pa3JIMYHOM (opMe: aHAIUTHUECKOH, rpaduueckoil u cioBecHol. Ero m3yuenue
CIOCOOCTBYET PAa3BUTHUIO AJITOPUTMHUYECKOTO MBIIIJIEHUS,, CHOCOOHOCTH K OO0OOIIEHHIO U
KOHKPETHU3aLUHU, UCII0JIb30BAHUIO aHAJIOTHUM.

ConepxxarenpHas nuHAS «Hagana mareMaTH4ecKOTO aHaiIM3a» MO3BOJISET CYIIECTBEHHO
pacuIMpUTh KPYyr KaKk MaTeMaTU4YecKHX, TaK M MPHUKIAIHBIX 33/a4, JOCTYIHBIX 00y4aroluumcs,
TaK KaK y HUX TOSBJISETCS] BOBMOKHOCTh CTPOUTH IPaUKH CIOKHBIX QYHKUIUHN, OMPEAeNsiTh UX
HauOOJIbIIME U HAUMEHBIIINE 3HAUYEHUS, BBIUUCIATE IUIOMAAN (GUryp u o0BbEMBI TeJ, HaXOAUTh
CKOPOCTHM W YCKOpPEHHs IporeccoB. JlaHHas conepKaTelbHass JIMHHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHMS MATEMATUYECKUX MOZEIIEH PEANIbHBIX CUTYalUH, I03BOJIIET HAXOIUTh
Haujay4dllee pElIeHWE B NPHUKIAJHBIX, B TOM YHCIE COLMAJIbHO-D)KOHOMHYECKHUX, 3aJadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YeCKOTO aHaJIn3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-JIOrMYECKOT0 U KPEaTUBHOTO MBIIUIEHUS, (POPMHUPOBAHUIO YMEHUN paclo3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE M HcKyccTBe. OOyuaromuecss y3HAIOT O
BBIJIAIOIINXCS pe3ybTaTax, MOJYyYEHHBIX B XOJA€ PAa3BUTHS MaTEeMaTUKU KaK HayKH, U 00 HMX
aBTOpAX.

CopnepxaTenpbHO-MeTOANYECKast TMHUS «MHOXKECTBa 1 JJOTMKay BKIIIOYAET B €051 2JIEMEHTHI
TEOPUM MHOXKECTB M MATEMaTUYECKOM JIOTHKU. TeOpeTHKO-MHOKECTBEHHBIC IIPEICTaBIICHUS



IPOHMU3BIBAIOT BECh KYPC IIKOJIBHOM MaTeMaTUKH M TIPEJIaraloT Hauboee yHUBEpCaIbHbIH S3bIK,
O0BEIMHAIOIINN BCE pa3feibl MaTeMaTHMKU M €€ NPUIOKEHUH, OHM CBSA3BIBAIOT pa3HbIe
MaTeMaTHYeCKue AMCLUUIUIMHBI M HMX TPWIOKEHUs B equHoe nenoe. [losromy BakHO aaTh
BO3MOXHOCTh OOyyaromeMycs I[OHUMAaTh TEOPETHUKO-MHOXECTBEHHBINH SI3bIK COBPEMEHHOMU
MaTeMaTHKH U UCIOJIb30BAThH €0 Ul BHIPAXKECHUSI CBOMX MbICIEH. J|pyruM BasKHBIM MPHU3HAKOM
MaTeMaTHUKU KaK HayKHd CleJyeT NpU3HaThb CBOMCTBEHHYIO €H CTpOroct OOOCHOBaHMH U
CJIeJOBaHUE ONPECIEHHBIM IIpaBUJIaM NOCTPOEHHUS JOKAa3aTEIbCTB. 3HAKOMCTBO € DJIEMEHTaMU
MaTeMaTHYECKOM JIOTMKH CHOCOOCTBYET DPA3BUTHUIO JIOTMYECKOTO MBIIUICHUS O0y4aroIuxcs,
MO3BOJISIET UM CTPOUTH CBOU PACCY)KICHHS Ha OCHOBE JIOTHUECKUX MPaBUil, (GOPMUPYET HABBIKU
KPUTUYECKOT'O MBIIIJICHHUS.

B yueOHOM Kypce «Anredpa v Hayajia MaTEMATUYECKOT0 aHAJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJEIMPOBAHUS, KOTOpPbIE IPHU3BaHbl CIOCOOCTBOBATH (HOPMHUPOBAHUIO
HABBIKOB [TOCTPOECHUSI MOJIETIEH PEeabHBIX CUTYallMi, UCCIEA0BAHUS 3TUX MOJEIEH ¢ MOMOILBIO
anmapara ajareOpbl U MaTeMaTHYeCKOro aHalln3a, WHTEPHpPETalMy IOJIyYEeHHBIX pPe3yJbTaToB.
Takue 3amaHus BIUIETEHbl B KaXAbld M3 pa3fefioB IPOrpaMMbl, IOCKOJBKY BEChb MarepHall
y4eOHOro Kypca ILIMPOKO HCIOJIb3YyeTcs s pelleHHs] NpUKIaaHbIX 3ajnad. [Ipu pemenun
peaJIbHBIX MPAKTUYECKUX 33a4 00y4daroluecs pa3BUBatOT HaOII0JaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCMOIb30BATh AHAJIIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATh
npobiieMy. JledarenbHOoCTh 1O (OPMHUPOBAHMIO HABBIKOB pELIEHUS MPUKIAJHBIX 3a1a4y
OpraHu3yercss B TIIpollecceé M3Y4YEeHHs BcCeX TeM YyueOHoro kypca «Anrebpa u Hayana
MaTeMaTHUYECKOT0 aHAJIN3ay.

Ha usydenue yueOHoro kypca «Anredpa u Hauana MaTeMaTHYE€CKOTO aHAIN3a» OTBOAUTCS
272 qaca: B 10 kimacce — 136 gacoB (4 gaca B Henenio), B 11 kimacce — 136 wacoB (4 yaca B HE/IEIIO).

COJAEPKAHUE OBYYEHUSA
10 KJIACC

Yuciia 1 BbIYUCICHUA

Pannonanbubpie yncna. OOBIKHOBEHHBIE U JAECATUYHBIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuojuyeckue Apodu. Ilpumenenue apoOeil 1 MPOLIEHTOB [T pelIeHHs MPUKIaIHbIX 33134 U3
Pa3JIMYHBIX OTpACIICH 3HAHUHN U PEaJIbHOMN KU3HU.

JleiictBuTenpHble uncia. PannoHanbHble W MppalMOHaNbHblE 4Hcaa. ApupMeTHuyecKue
ONepanyu ¢ JECHCTBUTEIBHBIMU 4YHCIaMU. MOIyib NEMCTBUTENBHOIO YUCIIA M €ro CBOMCTBA.
[TpubnnKEHHBIE BBIUMCIEHUS, TpaBWJIa OKPYIJIEHUs, TNPUKUAKA M OIEHKAa pe3yibTara
BBIYMCIICHUM.

Crenenb ¢ 1ensIM nokaszareneM. bunom HetoTona. Vcnonb3oBanue noaxossmient Gopmbl
3aMycy AeMCTBUTEIBHBIX YUCEI Ul PEeIlIeHUs] MPAKTHUECKUX 3ajad U MPEeCTaBICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypaJbHOW CTETIEHHU U €r0 CBOICTBA.

CremneHp ¢ palMOHANbHBIM TIOKa3aTelleM U €€ CBOICTBa, CTENEHb C JACHCTBUTEIbHBIM
IIOKA3aTENEM.

Jlorapudm yucna. CoiictBa orapudma. JlecaTuunble 1 HaTypalbHbIE JIOTapU(PMBI.

CuHyC, KOCHHYC, TaHT'€HC, KOTAHT€HC YUCJIOBOTIO apryMeHTa. ApKCHUHYC, apKKOCHUHYC U
apKTaHT€HC YHCIOBOI0 apryMeHTa.

YpaBHeHHUs M HEPABEHCTBA

ToxaecTBa M TOXKAECTBEHHbIE NpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb YypaBHEHHS.
PaBHOCUIIbHBIE YpaBHEHUS U YpaBHEHUA-CIEACTBUsL. HepaBeHCTBO, pellieHre HEpaBEHCTBaA.

OCHOBHBIE METO/Ibl PELICHUSI LEJbIX U JPOOHO-pAllMOHATIBHBIX YPABHEHUN M HEPAaBEHCTB.
MHoOrouseHsl OT OAHOU ITEPEMEHHON. /[efeHrne MHOro4IeHa Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3y. MHoroueHsl ¢ nieiasiMu ko3¢ dunnentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BHIPAKEHUHN, COACPIKAIIMX CTENICHH U KOPHHU.

HppanuonaneHele ypaBHeHUs. OCHOBHBIE METO/IBI PELICHHUS HPPALMOHAIBHBIX YPaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS 10KA3aTEIbHBIX YPABHEHUI.



[TpeoOpa3oBanue BHIpAXKEHUH, COEPKAIINX JIOTAPU(PMBIL.

Jlorapudmuueckue ypaBHeHUsA. OCHOBHBIE METOJbI PEHICHUS JIOTapU(PMUUECKUX
YpaBHEHUM.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. [IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX
BBIPAKECHUM. PellleHre TpUroHOMeTpU4ECKUX YPaBHEHHM.

Pemienue cucrteM JMHEHHBIX YpaBHEHUW. MaTpuiia CUCTEMbl JIMHEHWHBIX YpPaBHEHUHU.
Onpenenurens MaTpUIbl 2X2, €ro TeOMETPUYECKUH CMBICII U CBOMCTBA, BBIUUCICHUE
€ro 3Ha4YCHMs,, PUMEHEHUE OIpPEACIIUTENs [Js PEUICHUS CHCTEMbl JIMHEWHBIX YpaBHEHUM.
Pemienne npuknaaHbIX 3a4ad ¢ IOMOINBIO CHCTEMbI JIMHEWHBIX ypaBHeHUU. lccienoBanue
MIOCTPOEHHOM MOJIENN C TOMOLIBIO MATPUIL U OIIPEIETUTENEH.

IlocTpoeHrne MaTeMaTU4eCKUX MOJEIEH PEaJbHOM CHUTyalMu C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [[puMeHeHre ypaBHEHUN U HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX 3a]1a4 U 3a/1a4
U3 pa3IMyHbIX 00JacTel HayKU U peallbHOM JKU3HU.

DOyHKIUH U rPpauKu

OyHkus, crnocoObl 3amanus (yHkuu. B3ammuHO oOpaTHBIe ¢QyHKIMH. Kommosumms
byukuuii. ['padux pynkuun. DnemeHTapHbIe Tpeodpa3oBanus rpadukoB GyHKINH.

OO6nacTp ompeneneHuss 1 MHOXKECTBO 3HaueHuid ¢yHkuuu. Hymu ¢ynkuuu. [IpomexyTkn
3HAKOMOCTOsAHCTBA. YETHble U HeuéTHble ¢GyHKiuu. [lepuoanueckue ¢pynkuuu. [TpomexyTku
MOHOTOHHOCTH ()YHKIHMH. MakCUMyMbl 1 MUHHUMYMBI QpyHKIuH. Hanbomnpiiee u HanMeHbIIee
3HaYeHUS PYHKIMH HA TIPOMEXKYTKE.

Jlunelinasi, KBagpaTHYHas ¥ APOOHO-IMHEIHAS QYHKIUU. DIeMEHTapHOE UCCIICAOBAaHUE U
MOCTPOCHUE UX TPAPUKOB.

Crenennass (QpyHKIMS C HaTypaJbHBIM W LENBIM TokaszareieMm. EE cBoiictBa m rpaduk.
CpoiicTBa U rpaduk KOpHS n-0il cTemeHu Kak (pyHKUIMHU OOpaTHOW CTENEHU C HATypalbHBIM
IIOKa3aTEJIEM.

[Toka3zarenbHas u norapupmudeckas (GyHKLIUHU, UX CBOMcTBA U rpaduku. Mcnons3oBaHue
rpadukoB QYHKIMH ISl pelIeHUs] ypaBHEHUH.

TpuroHomerpuyeckas OKpPY)KHOCTb, OIpEJCIIEHUE TPUTOHOMETPUUYECKUX  (DYHKIMH
YUCJIOBOTO ApIyMEHTA.

@OyHKIMOHATbHbBIE 3aBUCUMOCTH B PeabHBIX MpoLeccax U ABICHUSX. ['paguku peanbHbIX
3aBUCHMOCTEH.

Havana maTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeALHOCTH, CIIOCOOBI 3aaHus MOCIenoBaTeabHOCTEH. MeTo MaTeMaTHYeCKO
WHAYKIMA. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BAaTENbHOCTH. VcTOpUsS BO3HUKHOBEHUS
MaTeMaTHUYeCKOIo aHaJln3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass M TeoMmeTpuueckas — mporpeccuu.  beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6€CKOHEUHO YOBIBarOIIEH IeoMeTpUUYeCcKOil MpOorpeccuu.
JIMHENHBIN M OKCHOHEHUUAIBbHBIM pocT. Yucno e. dopMyrna CIOXKHBIX IPOLIEHTOB.
Hcronbs30BaHKe MPOTPECCUU ISl pELIEHUS PEAVIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepoiBable GpyHKIIMYN 1 UX cBoiicTBa. Touku pa3psiBa. ACUMIOTOTHI IPaUKOB PYHKITHIL.
CaoiicTBa (hyHKIIMI HENPEPBIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB ISl pEIIeHHUs] HEPABEHCTB.
[TpruMeHeHHEe CBOWCTB HEMIPEPBHIBHBIX (DYHKLUH JUIS peLIeHHs 3a1a4.

[TepBas u BTOpas mpousBoaHbie GyHKIIMU. OnpeieieHrue, TEOMETPUISCKUN U (PU3NUECKUIA
CMBICJI IPOM3BOIHON. Y paBHEHUE KacaTelbHOH K rpaduky GpyHKIUH.

[TpousBoaHbIe 31eMeHTapHbIX GyHKIMHI. [Ipon3BogHas cyMMBbL, MPOU3BEAEHUS, YACTHOTO U
KOMITO3ULIUH (PYHKITUH.

MHoxkecTBa M JIOTHKA

MHoxecTBO, Omnepanuy HaJl MHOXXECTBAaMHM U UX cBoMcTBa. [luarpammsl Oilniepa—BeHHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO anmapara JJis OMNHCAHMS PEATBbHBIX MPOLECCOB U
SIBJICHUM, TIPU PEIICHUH 3a]a4 U3 APYTHX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTEMAaTHYECKOr0 00BEKTa, CIEICTBUE, TOKA3aTENbCTBO,
PaBHOCHUJIbHBIE YPABHEHUS.



11 KUIIACC

Yuciia 1 BBIYMCICHUSA

Harypanbusle u wnensle uucna. [IpumeHeHHE NPU3HAKOB AEIMMOCTH LENbIX YHCED,
HanOoypmmi obmuii aenurens (nanee — HOJl) u nHaunmenbinee obmee kpatHoe (nanee — HOK),
OCTaTKOB 110 MOAYJIIO, airopuTMa EBKiinja s pemeHus 3a1ad B LENIbIX Yhciax.

KommnekcHsle uucna. AnreOpanueckass M TpUTOHOMeTpudeckas (OpMbl  3amucu
KOMILJIEKCHOTO 4Hcia. Apru(MeTHYecKrue Orepalnnun ¢ KOMIUIEKCHBIMH uuciiamu. M3o00paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpJIAUHATHOM mtockocTh. Popmynia MyaBpa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO 4YHcha. lIpuMeHeHne KOMIUIEKCHBIX YHCeN Ui pelieHus (QHU3HUECKUX U
TFEOMETPUYECKUX 3a]au.

YpaBHeHusI U HEPaBEeHCTBA

CucreMa u COBOKYITHOCTb YPAaBHEHHMI M HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

O100p KOpHEW TPUTOHOMETPUUECKUX YPAaBHEHUH C IOMOILBIO TPUTOHOMETPUUECKOM
OKpPYXHOCTH. Pellienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OCHOBHBIE METO/IbI peLLIEHUs T0KA3aTeNbHbIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUSI UPPALMOHATILHBIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEH PALIMOHAJIBHBIX, UPPALMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTApU(MUIECKUAX YPaBHEHHA.

YpaBHEHMs1, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUMH, CUCTEM M HEPAaBEHCTB K PELICHUI0 MaTEMaTHMYECKHUX 3ajad U
3ajjay U3 pa3IMyHBIX O0JacTell HayKu M peaJlbHOW >KU3HU, HMHTEPIpeTaluss MOJyYEeHHBIX
pe3yNbTaToB.

DOyHKIUH U rpauKu

I'paduk xommnozunuu ¢yHkiuil. ['eomerpuueckue oOpa3bl ypaBHEHH U HEpPaBEHCTB Ha
KOOPJMHATHOM INIOCKOCTH.

Tpuronomerpruueckue GyHKIMH, UX CBONCTBA U IPaQUKU.

I'paduueckue MeTo/IbI pellIcHUs ypaBHEHUH U HepaBeHCTB. I 'paduueckue MeToabl peteHus
3a/1a4 ¢ mapaMeTpamu.

Hcnonb3oBanue rpadukoB (yHKUMH JUIsL MCCIENOBAHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpumMeHeHre NPOU3BOAHOM K UCCIENOBaHUIO (PYHKIIMM HA MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxosxnenne HauOoJbIero 1 HAMMEHbIIEro 3HaYeHN I HeMTPephIBHOM (DYHKIIMM Ha OTpe3Ke.

[IpumMeHeHre NPOU3BOAHON JUIsi HAXOXKJEHUS HaWIydllIero peuleHHs] B TNPUKIAIHBIX
3aadax, Ui OIpENeNIeHUs] CKOPOCTH W YCKOpPEHHs Ipolecca, 3aJaHHOro (opMysiaol WM
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MNepBOOOpasHbIX. IlepBooOpasHbie 3iIeMEHTAapHBIX
byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

Wurerpan. ['eomeTpuyeckuil CMBICI UHTErpaja. Berauciienue onpenenéHHoro HHrerpaia
no popmyne Herotona-Jlelt6uuma.

[IpumeHeHne uWHTerpajga A HAXOXKICHUS IUIOMIAZed IIOoCKUX ¢Guryp u o0bEMOB
F€OMETPUUECKUX Tell.

[Tpumeps! pemennii tuddepeHIanbHbIX ypaBHeHUH. MaTteMaTHuecKkoe MOAETUpOBaHNE
peasibHBIX MPOLECCOB C MOMOIIbIO AU PepeHInaNbHBIX YPaBHEHUH.

IMPEJIMETHBIE PE3YJIBTATDBI



K kxonmy oOyuenuss B 10 kjacce oOydaromuiics MOMYYHUT CIEAYIOIIME IPEIMETHBIC
pe3yibTaThl O OTIEJIBHBIM TeMaM paboyeil mporpaMmsel yueOHOro Kypca «Anredpa v Hauyana
MaTEMaTUYECKOI0 aHaJIu3a:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OTIEPHPOBATH MOHATUSAMH: PAllMOHAIBHOE YMCIIO0, OECKOHEYHAsl MEPUOINIecKast
JpoOb, MPOLEHTHI, WPPALMOHAIBHOE YHCIO, MHOYKECTBA pallMOHAJIBHBIX U JAEHCTBUTEIbHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

HOPUMEHSATH IpOOH U MPOLEHTHI AJIS PELIEHUs IPUKIIAAHBIX 33[a4 U3 pa3IMyHbIX OTpacien
3HAHUU U PEAIbHOM KU3HU;

OPUMEHATh NPUOIMKEHHBIE BBIYHUCICHUS, INIPABUJIA OKPYIVICHUS, NMPHUKHIKY U OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJTHO OIEpUpPOBaTh IMOHATHEM: CTEMEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
NOIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YWCEN JUISl PEIICHWS NMPAKTUYECKHX 3a1ad U
IIPEJICTaBICHNs JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAIbHOM CTETIICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJIbHBIM I10Ka3aTeIIEM;

CBOOOJHO ONEpUpPOBaTh MOHATUAMHU: JIOTAapU(PM dYHCIA, JECITUYHBIE M HaTypaJlbHbIE
JorapudMmBbl;

CBOOOJHO ONEpUPOBATh MOHATUSMU: CHHYC, KOCHHYC, TAHI€HC, KOTAHIE€HC YHCIOBOTO
apryMeHrTa;

OIIepUPOBATh NOHATUIMHU: APKCUHYC, APKKOCUHYC M ApKTaHI'€HC YUCIIOBOTO apryMeHTa.

YpaBHeHHs M HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATH NOHITUIMHU: TOXKJECTBO, YpAaBHEHUE, HEPABEHCTBO, PABHOCHUJIbHBIE
YPaBHEHHUs U ypaBHEHUA-CIICICTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJbl PEUIEHHs] PALMOHAIBHBIX M JPOOHO-pAllMOHAIBHBIX
YPaBHEHHUH, IPUMEHATh METOJ MHTEPBAJIOB [UIsl PEILICHUS] HEPABEHCTB;

CBOOOJHO OMNEPUPOBATh MOHATHSAMH: MHOTOWIEH OT OJHOW MEepeMEHHOW, MHOTOUJIEH C
LEeNbIMU K03((hUIIMEeHTaMH, KOPHU MHOTOWJIEHA, IPUMEHSITh JIeJIEHHE MHOTOWIEHa HA MHOTOWIEH
¢ ocTatkoMm, Teopemy besy u Teopemy Buera juis pemenus 3aaad;

CBOOOJTHO ~ONEpUPOBaTh MOHATUSAMH: CHCT€Ma JIMHEHHBIX YpaBHEHUH, MaTpuiia,
ONpeAeNuTeNb MaTpUllbl 2 X2 W ero TreOMETPUYECKHIl CMBICI, MCIONIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juisg BbIYUCIECHHS €r0 3HAYEHUS, IPUMEHSTH ONPENEIUTENN JUIs PEILIECHUS
CUCTEMBI JIMHEWHBIX YpaBHEHUH, MOJENIMPOBATh PEAIbHBIE CUTYAl[MH C IOMOILIBIO CHCTEMBI
JUHENHBIX YPABHEHMM, WCCIIENOBaThb IIOCTPOEHHBIE MOJAEIM C TIOMOUIBI0 MAaTpull U
oTnpeAenuTeNel, UHTEPIPETUPOBATh MTOIYYEHHBIN pe3ylbTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHAMH JUIsl TpeoOpa30oBaHus BRIPAKEHUI;

BBIMOJHATh NpeoOpa3oBaHMUsl UYWCIOBBIX  BBIPAKEHHUH, COAEpKALIUX CTENEHH C
paloHaIbHBIM IIOKA3aTENEM;

UCIIONIb30BaTh  CBOMCTBAa  jorapudmoB Juig  MpeoOpa3oBaHUs — JorapupMUUEcKUx
BBIPAKECHMUI;

CBOOOAHO  ONEepUpoBaTh  TMOHATUSAMHU:  HUPpALMOHAIIbHBIE,  IIOKa3aTelbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUS C IMOMOIIBIO PAaBHOCUIIBHBIX MEPEX0I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TPUTOHOMETpUYecKHe  (GopMyiasl Uil NpeoOpa3oBaHUA
TPUTOHOMETPUUECKUX BBIPAKEHU;

CBOOOJTHO ONEpHpPOBATh MOHATHUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE, NPUMEHSTh
HeoO0XxouMble (POPMYJIIBI IJIs1 PELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

MOJICIUPOBATh pEalTbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJa4M, HCCIENOBATh IIOCTPOCHHBIE MOJEINA C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIuM U rpapuku:



CBOOOJHO ONEpUPOBATh MOHATHAMM: (DYHKIHS, CIIOCOOBI 3aJaHusl (YHKIHHU, B3aUMHO
obpatHble (QyHKIUK, KOMIO3uUlUs (PyHKIUH, rpaduk (QYHKIIUH, BBIMOIHATH AJIEMEHTApHbBIC
npeoOpa3oBanus rpadukoB GyHKINHT;

CBOOOJHO ONEpUpOBaTh MOHATHSMU: 00JACTh ONpEAETICHHUSs M MHOXKECTBO 3HAYCHMH
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpPHPOBATh HMOHATUSAMM: YETHbIE U HEUETHBIC (DYHKLUH, MEPUOANYECKHE
(GyHKIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl W MHUHUMYMBI (YHKIUH,
HauOoJIbllIee M HaUMEHblIIee 3HaUeHNnEe (YHKLIUU Ha IPOMEKYTKE;

CBOOOJHO ONEPHPOBATH MOHATHUSMH: CTENEHHAs (YHKLUUS C HATypIbHBIM M LENbIM
nokaszareseM, rpaQuk CTENeHHON (YHKLUMU ¢ HAaTypaJbHbIM U LEJBIM IOKazaTeseM, Ipauk
KOPHS N-0i CTETIeHHU KaK (YHKIIUU OOpaTHOH CTENEeHU C HaTypallbHBIM IIOKa3aTeIeM;

ONEepUpOBATh MOHATUSAMM: JIMHEHHas, KBaJgpaTH4Has MU JApoOHO-IMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEIOBAaHUE U TIOCTPOCHUE UX TPA(UKOB;

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: INOKa3aTeibHas U Jorapupmuueckas GyHKLIHH, UX
CBOWCTBA ¥ TpadUKH, HCIIOIB30BATh UX IPAPUKH JUISI PEIICHHs YPAaBHEHHIA;

CBOOOJHO OIEPUPOBATH IMOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb, OIpEesICHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIIOBOTO apryMEHTa;

UCIOJIb30BaTh Ipauku (QYHKUMH Uil HCCIEOBaHUS NPOLIECCOB M 3aBUCUMOCTEH mpu
pelIeHNH 3a/1a4 U3 JIPYTUX YYeOHBIX MPEIMETOB U PEAIbHOW XKU3HH, BBIpAXaTh (opMyIamu
3aBUCUMOCTH MEXly BEJTUUYNHAMM;

Hauyana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO ONEpHPOBATh MOHATUSAMM: apuU(pMeTHyecKas U TeoMeTpuyecKas Mporpeccus,
0ecKOHEeuHO yOBIBaIOIIasi TEOMETPUYECKasi IPOTPECCHs], JIMHEHHBIN U SKCIIOHEHIIUAIBHBIA POCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH [T PEIICHHUS PEaTbHBIX 3aau MPUKIATHOTO XapaKTepa;

CBOOOJTHO ~ ONMEpPUPOBATH  MOHATHUAMHU:  IOCIEAOBATENIbHOCTh, CHOCOOBI  3aJaHUsA
MI0CJIEIOBATEIFHOCTEH, MOHOTOHHBIE  OTPAaHWYCHHBIE ITOCIIEI0BATEILHOCTH, TOHUMAaTh OCHOBBI
3apOXKAECHUS MaTEMaTHYECKOro aHalIN3a KaK aHajau3a OECKOHEYHO MallbIX;

CBOOOJTHO ONEpUPOBATh MOHATHAMHU: HENpPEPHIBHBIE (YHKIMH, TOYKH pa3pbiBa rpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OTEpPHPOBATH MOHSTHEM: (YHKIHWS, HENpephiBHAsS Ha OTPE3Ke, NPUMEHATH
CBOWCTBA HEMPEPBIBHBIX (YHKLUH IS peIIeHHs 3a/1a4;

CBOOOJTHO OMNEpUPOBaTh TOHATHSIMH: TIepBasi W BTOpas NPOM3BOJIHBIC (DYHKIIHH,
KacaTesbHast K rpaduky QyHKIUY;

BBIYHUCIISITH TPOU3BOIHBIE CYMMBI, TPOU3BEICHHUS, YACTHOTO M KOMITO3HIINH JBYX () YHKITHIA,
3HATh MPOU3BOJIHBIE SJIEMEHTAPHBIX (PYHKIIHII;

UCTIOJIF30BaTh TE€OMETPUICCKHUIA U (PU3UIECKUIN CMBICT IIPOU3BOTHOMN JIJISl pEIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TIOHATHSIMH: MHOXECTBO, OTIEPAIINN HaJl MHO)KECTBAMH;

UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIH armapart JUIsl OIMCAHUs peaibHBIX MPOIIECCOB U
SIBTICHHUI, TIPU PEIICHUN 3329 U3 APYTHX YICOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: OINpeAeIeHNUEe, TEOopeMa, YpaBHEHHUE-CIeJICTBHE,
CBOWCTBO MaTeMaTHYECKOTO OOBEKTa, JOKa3aTeNbCTBO, PABHOCWIBHBIE YpPaBHEHUS U
HEPaBEHCTBA.

K konny ob6ydyenuss B 11 kJacce oOyyaromuiicss MONY4YHUT CJENYIOIIME TPEAMETHBIE
pe3ysbTaThl 1O OTIACIBHBIM TeMaM paboueil mporpaMMel ydeOHOro Kypca «Anrebpa u Hauana
MaTEeMaTHYECKOTO aHAIN3a»:

Yuciia ¥ BBIYUCICHUSA:



CBOOOJHO OINEpPUPOBAaTh TOHATHUSIMH: HATypallbHOE U IIeJI0€ YHUCIIO, MHOXECTBa
HaTypaJbHBIX U LEIbIX YUCEJ, UCIO0JIb30BATh MPU3HAKHU AeauMocTH 1enbix uynces, HOJ u HOK
HATypaJbHBIX YMCEN AJIsl PEIICHUS 3a/1a4, IPUMEHATh aliroput™ EBkina;

CBOOOJTHO OTIEpUPOBAThH MOHATHEM OCTaTKa 10 MOAYJIIO, 3alIUCHIBATh HATYPAJIbHBIC YK CIIA B
Pa3IMYHBIX MO3ULIUOHHBIX CHUCTEMAaX CUHCIICHHUS;

CBOOOJIHO OIEPUPOBATh MOHATUSIMH: KOMIUICKCHOE YHCIO0 U MHOKECTBO KOMIUICKCHBIX
YHCeNl, IPEICTABIATh KOMIUICKCHBIC YHCTIa B aNreOpandecKoil U TPUTOHOMETPUUIECKO (dopme,
BBITIOJIHSITh apU(PMETHIECKHE OTIEPAIIMK ¢ HUMH B U300pa)kaTh Ha KOOPJIUHATHOM TIOCKOCTH.

YpaBHeHUsI U HEPABEHCTBA:

CBOOOIHO ONEpPUPOBATh  IMOHSITUAMM: MppalMoHalibHbIe,  IOKa3aTeJIbHbIE U
norapuMuUECKre HEPABEHCTBA, HAXOAUTH WX PEIICHUS C TIOMOIIBIO PABHOCHIIBHBIX TIEPEX0JI0B;

OCYIIECTBIISATh OTOOP KOPHEH MPU PEIICHUH TPUTOHOMETPUUICCKOTO YPAaBHCHHUS;

CBOOOJIHO ONEPUPOBATH IMOHATUEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO, IPUMEHATH
HeoO0XoauMbIe (POPMYIIBI IJISl PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSIMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U HEPABEHCTB,
PAaBHOCUJIbHBIE CUCTEMBI U CUCTEMBbI-CJIE/ICTBHS, HAXOJIUTh PELIECHUS CUCTEMbI 1 COBOKYITHOCTEH
paIlMOHANILHBIX, HWPPAIMOHATBHBIX, TIOKA3aTSIBHBIX W JIOTApU(DMUYCCKUX ypaBHEHUH U
HEpPABEHCTB;

pemath panMoOHAIBHBIC, WPPAIMOHATBHBIC, IIOKA3aTelbHbIC, JIOTApUPMUUICCKHE U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIep KAllNe MOYJIN U MTapaMeTpbL;

MPUMEHSTH TpaUuecKrue METOIBI ISl PeICHHS YPABHCHH U HEPABEHCTB, a TAKXKe 3a1a4 C
napaMmeTpamus;

MOJICJIUPOBATh pEAJbHBIE CHUTYalldd Ha S3bIKE aireOpbl, COCTABJISITH BBIPAKEHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33/1a4H, UCCIEA0BATh IOCTPOCHHBIE MOIEIN
C UCIOJIb30BAHUEM arlapaTa ajreopbl, THTEPIPETUPOBATH MOJTYUCHHBIN PE3yIbTarT.

DOyHKUUM U rpadpuku:

CTPOUTh TpadUKN KOMIO3UIIMKM (PYHKIIUH C MOMOIIBIO IJIEMEHTAPHOTO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIINHU ABYX ()YHKIIHIA;

CTPOUTH T€OMETPUUECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB Ha KOOPJAMHATHOM TIIOCKOCTH;

CBOOOIHO OTIEPUPOBATH MOHATUSAMU: TPaUKH TPUTOHOMETPHUECKUX (YHKIIHIA;

MPUMEHATH (PYHKITH JJI1 MOACIIUPOBAHUS U UCCIIETOBAHUS PEATbHBIX MPOIIECCOB.

Hauaja MaTeMaTH4eCKOr0 aHAJIH3a:

WCIIOJIb30BaTh MPOU3BOAHYIO [UJISl HCCIENOBaHUS (PYHKIIMM HAa MOHOTOHHOCTH U
HKCTPEMYMBI;

HaxO0JIUTh HauOOJIbIlIee U HAUMEHbIIIee 3HAUCHUs (PYHKITUU HEMPEPHIBHON HA OTPE3KE;

MCII0JIb30BaTh MPOU3BOIHYIO JIJISl HAXO0XKICHUSI HAWTYUIIETO PEIICHUS B TPUKJIAJAHBIX, B TOM
YHUCIIE COIMATBbHO-9KOHOMUYECKHX, 3a]1a4ax, JIsl ONPEEIICHIS CKOPOCTH U YCKOPEHHUS TIpoIiecca,
3a/1aHHOTO (POPMYIION WK rpaduKoM;

CBOOOJTHO OMEPUPOBATH MOHATHUSMU: TIEPBOOOPa3HasL, ONPEACIEHHBIA HHTETPAN, HAXOIUTh
MepBOOOpa3HbIE JIEMEHTAPHBIX (YHKIUH ¥ BBIYHCIATH WHTerpan mo ¢opmyrne HproToHa-
JleliOnuma;

HAXOJHTh IJIOMAAH TIOCKUX (QUTYpP U 00BEMBI TEN ¢ TOMOIIIBIO UHTETpaIa;

MMETh TIPEJICTABJICHHE O MaTEeMaTHYECKOM MOJICIMPOBAHUHM Ha TPUMEPE COCTABJICHUS
TuddepeHIMaIbHbIX YpaBHEHUH];

pemaTh MPUKIAIHBIE 3a7a4d, B TOM YHCIIEC COIHATHHO-3KOHOMHUYECKOTO U (hU3UIECKOTO
XapaxkrTepa, CpeJICTBaMH MAaTEMAaTHYECKOT0 aHaJIN3a.



10 xaacc

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA (ITO 'OJAM OBYYEHMUS)

HasBanue paznena (Tembl)

OcHOBHOE coziep)KaHue pasjena (TeMbl)

OCHOBHEIE BU bl ACATCIIBHOCTH

OnextponHble (LIU(POBBIE)

ﬂeHTeHLHOCTL yaurted €

(KOJTMYECTBO 4aCOB) 00yJaroIuXcst o0pa3oBaTesbHbIE PECYPCHI yYEeTOM MPOrPaMMBI
BOCIIUTAHHS

MHOXeCTBO MHOKeCTBO, ONepalMi HaJl MHOKeCTBaMHM W | MCIOJb30BaTh TEOPETUKO-MHOKeCTBeHHBIN | http://window.edu.ru YcTaHoBIICHHE
JIECTBUTEILHBIX YUCEI. ux cBoiictBa. Jluarpammel Diinepa—BeHHa. | anmapar i omMcaHus Xoma pemenus | https://resh.edu.ru JIOBEPUTEIIBHBIX OTHOIICHHUI
MHOTrO4JIEHBI. [Tpumenenne TEOPETHKO-MHOKECTBCHHOTO | MAaTeMaTHYCCKHUX 3a]ad4, a Takke peanpHeix | Www.planetashkol.ru MEXAY YUUTEIEeM U
ParronansHble ypaBHEHHUS M | ammapara Jyisi peleHus 3a1ay. MPOLIECCOB U SIBJICHUIA. https://uchebnik.mos.ru o0ydJaromumucs,
HEPaBEHCTBA. Cuctemsl | Pannonaneaple uncia. OObikHOBeHHBbIe © | OmepupoBaTh MOHATHSAMH: paudoHambHoe | https://www.yaklass.ru CIIOCOOCTBYIOIIUX
JIMHEHHBIX YPaBHEHMUIT IECSATHYHbIE APOOH, MPOLCHTHI, OECKOHEYHBIC | YHCI0, OECKOHEUHAs IIEPHOIHIECKas po0b, | «YUu.py». HO3UTHBHOMY BOCIIPHSITHIO
(24 ) nepuoamdeckue qpodu. [lpumeHeHne npobeii U | IPOLCHTHL; HppaIOHATIEHOES u 00yUarOIIMHUCS

HPOLICHTOB IS PEIICHUS IPUKIAHBIX 331a49. | AEHCTBUTEIBHOE YHCIIO; MOJLYJIb TpeGoBaHMIt U IPOCKO.

JelictBuTenbHble uucla. PanuoHanbHBIE U
UppalnroHaJbHbIe dYHCTa. ApupMETHICCKUE
omepanuu C JCHUCTBUTEIHHBIMH YHCIIAMHU.
Mopynbs AEUCTBUTENBHOIO YUCIA U €ro
cBoiictBa.  [IpuOmmKEHHBIE  BBIYMCIICHUS,
MpaBWJia OKPYTJIEHWS, TPUKHIKA M OIEHKA
pe3yJbTaTa BEIYUCICHUI.

OCHOBHBIE METOJIBI PEIICHUS LIENBIX U APOOHO-
palMOHANbHBIX ypPaBHEHUH W HEPaBEHCTB.
MHorousnieHsl 0T 01HOH nepemMeHHoH. [lenenne
MHOTIOYWICHa HAa MHOTOWIEH C OCTaTKOM.

Teopema besy. MHorowieHsl ¢ UENbIMU
ko3 Punuenramu. Teopema Buera.

Pemenne cucreM JMHEHHBIX ~YpaBHEHM.
Marpuua cucTeMbl JIMHEMHBIX YpaBHEHUM.
Onpexnenurens MaTPHUIIBI 2x2, ero
T€OMETPUYECKUM  CMBICII U CBOMCTBa;
BBIUHCIICHHE €ro 3HA4YCeHHS; NPUMEHEHHUE

OTpeNeNnuTeNss  JIs  pEemIeHHs]  CHCTEMBI
JIUHENHBIX ypaBHEHUH. Pemienue npukiagHbIx

JIECTBUTENBHOIO YHCIA; MCHOIB30BATh TH
MOHATHUS IPU MPOBEACHUH PACCYXICHUHA H
JIOKa3aTeNnbCTB, MPUMEHSITh  JApodH |
MPOIICHTHI U PEILISHUS MIPUKIIAJHBIX 3a7a4
W3 pa3IMYHbIX OTpacJieil 3HaHUM U peabHOI
KU3HU.

Hcnonp30BaTh NpuOIMKEHHBIE BEIYHUCIICHUS,
MpaBUa OKPYIIEHHS, MPUKUIKY M OLEHKY
pe3yabTaTa BHIYHCICHUN.

[IpuMeHATs pa3nU4HbIE METOJbl PELICHHS
palMoOHANBHEIX M JPOOHO-PAIMOHAIBHBIX
YPaBHEHMH; a TaK:Ke METOJ MHTEPBAJIOB JUIs
pelleHNs HEpaBEeHCTB.

OnepupoBarh MHOHATHSIMH MHOTOYICH OT
OJTHOW TIEpEMEHHOM, ero KOPHHU; IPUMEHATH
JICIIEHNEe MHOTOWIEHAa Ha MHOTOWIEH C
octaTkoM, Teopemy besy m Teopemy Bumera
JUTA peLIeHUs 3aa4.
OmnepupoBatb TOHATHSIMH:
JIMHENHBIX YpaBHEHUH,
OIPENIENUTENIb MATPHLIBL.

cucrTeMa
Marpuna,

[IpuBievyeHre BHUMaHUA K
obcyxIaeMoit Ha ypoke
nHpopmanum, aKTUBU3ALNT
[I03HABATEIbHON
JIeSITEIIbHOCTH.

[ToOy>kneHue oOydaromuxcs
coOmoaTh Ha YpOKe
OOLIETIPUHSATHIE HOPMBI
MOBEJCHUS, MPaBHIa OOLICHHS
CO CTapIIHMH
(menarornyecKuMu
paboTHHKaMU) U
CBEPCTHUKaMHU
(oOy4aronmMMucs ), IPUHIAIIEL
y4eOHOU TUCITUTUINHBI 1
caMOOpraHu3allyy.



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

3aga4y C JIMHEHHBIX

ypaBHEHU

IIOMOIIBKO  CHUCTEMBI

Hcnonp3oBaTh CBOMCTBA ompeAenuTens 2x2
JUIS BBIUUCIICHUS €ro 3HaY€HUs, IPUMEHSThH
ONPEICTNTENN JUIA PEUICHUS CHCTEMBI
JIMHENHBIX YPAaBHEHUM.

MonenupoBate peaibHBIE CHUTyallUHd C
[IOMOIIBI0 CHUCTEMBI JIMHEHHBIX ypaBHEHUH,
WCCIENOBaTh  IOCTPOCHHBIE MOZETH C
MOMOIIBI0 MAaTPUIl W ONpPEACIHUTEINCH,
UHTEPIPETH-POBATh NOJYyUYCHHBIH pe3yabTaT

OyHKIMU U TpadUKH.
Crenennass  QyHKuus
LeTIbIM TTOKa3aTeneM
(12 9)

C

Oynkuus, cnocoObl  3agaHus  QYHKUIUH.
B3anmuo oOpatabie ¢ynkumu. Komnozuims
¢ynkumid. I'padux GyHKmMu. DneMeHTapHbIE
npeobpa3oBaHus rpauKOB QYHKIIHH.

O6uacTh onpeieIeHUsI U MHOYKECTBO 3HAUCHU I

¢yakmun.  Hymn  ¢yaxoun.  [IpomexyTku
3HAKOMOCTOSIHCTBA. UE&THBIE W HEUYETHBIC
(hyHKIHN. [Nepnomumaeckue ¢GyHKIAN.
[IpoMe)KyTKH ~ MOHOTOHHOCTH  (YHKIHH.
MakcuMyMbl W MHHEUMYMBl  (QYHKIHH.
HamGonpumiee ©  HauMeHbLIee  3HAUCHHUE

(hyHKIIMH Ha IPOMEXKYTKE.

JluneitHas, KBagpaTU4HAs U IPOOHO-TMHEHHAs
(yHKIMH. ONeMEeHTapHOe HCCIEeIOBAHUE W
MOCTPOCHHE TPA(PUKOB ITUX (QYHKITHH.
CreneHb C 1E€JbIM IIOKA3aTENIEM.
HeroToHa.

CrenieHHast QyHKIMS C HATypPaJIbHBIM U LIEJIBIM
nokasareineM. E€ cBolicTBa u rpaduk

Bbunom

OnepupoBatb MOHATUSIMHU: dyHKIHSA,
CrocoObl  3amaHus  (GYHKIUH; B3aHMMHO
oOpaTHble QYHKIMH, KOMIOO3UIMS (DYHKIUH,
rpaduk GyHKIHMH, 00JacTh ONpeNeIeHUsl U
MHOXKECTBO ~ 3HA4eHWH (yHKUUM, HYIH
(YHKLIUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA;
JMHeHHas, KBapaTHYHas, IPOOHO-IMHEeHHAS
U CTeleHHas QyHKIHH.

BEIONHATE 2IeMeHTapHbIe TPeoOpa30OBaHUs
rpaduKoB (QyHKITHIA.

3HaTh U yMETh JOKA3bIBaTh YETHOCTH MM
HEYETHOCTh  (QYHKIMH,  MEPHOJUYHOCTH
GbyHKIMH, HaXOJUTh NPOMEXYTKH
MOHOTOHHOCTH (PYHKIIUH, MaKCUMYyMbI H

MUHUMYMBl ~ (QyHKOMM, HauOoibIee U
HavMeHblllee  3HayeHWe  (QYHKIMH  Ha
MIPOMEXKYTKE.

®dopmynmpoBaTh n WIITIOCTPUPOBATH
rpaduvecku CBOMCTBA JIMHEIHOH,
KBaJIpaTUYHOM, IpOOHO-THHEHHON u

CTETIeHHON (pYHKIIUHA.

BripaxaTs popMynaMu 3aBUCUMOCTH MEXITY
BEITMYMHAMU.

3HaTh ONpEAENECHHE U CBOWCTBA CTEICHU C
LEIBIM ITI0Ka3aTesieM; MOIXOAAIy0 (popmy

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

https://www.yaklass.ru
«Yuu.py».

WunnuupoBanue u
HOJIAEPIKKA
UCCIIE0BATENLCKON
JIESITENIbHOCTH 00YYaroIuXcst
B paMKax peaau3aliy UMU
WHIVBHIYaJIbHbBIX U
IPYIIIOBBIX
HCCIIE0BATEIbCKUX
IIPOEKTOB, YTO JACT
00yJaromuMcs BO3MOKHOCTh
pHOOpECTH HaBBIKU
CaMOCTOSATENIFHOTO PEIICHUS
TEOPETHYECKOI MPOOIIEMBI,
TeHepUPOBaHUS U
oopMIICHHST COOCTBEHHBIX
ujeil, yBaXXKUTEIbHOIO
OTHOIICHHS K Yy)KUM UM,
0opOpMIICHHBIM B paboTax
JIPYTHX HCCIIeI0BaTeNeH,
HAaBBIK ITyOJIMYHOTO
BBICTYIUICHHS TIepe]
ayIuTOpuUeH,
apryMEeHTHPOBaHHUS U
OTCTaWBaHMS CBOEH TOUKHU
3peHHS.

3aMMCH  JCWCTBUTENBHBIX  YHCEN IS
peleHnsl  MPakTHYeCKWX  3ahad |
MPE/ICTaBIICHHS TAHHBIX
Apudmernyeckuii KOpeHb Apudmernueckuii  KOpeHb  HaTypalbHO#l | POPMYJIHPOBATH, 3aIUChIBATh B | http://window.edu.ru WuunuupoBanue u

N-oii CTENEeHN.

CTEICHU U €r0 CBOMCTBA.

CHMBOJIMYECKOM (bOpMC n  HCIHOJb30BaTh

MOoAACPIKKa
HCCHCHOB&TCHLCKOﬁ



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

HppanronanbHbie [IpeoOpa3zoBaHuss  YMCIIOBBIX  BBIP@KCHUH, | CBOMCTBA KOpHS N-Oi  CTEHNEHW  JuIst JIeSITEIIbHOCTH 00YYaroIuxcst
ypaBHEHHS COJIEPIKAIMX CTETIEHH U KOPHH. npeoOpa3oBaHMs BHIPAKESHHH. B paMKax peaju3alid UMU
(159) Uppannonansaele  ypaBHeHHs. OcHOBHble | HaxommTe  pemeHHMs — MppanmoOHaIbHBIX WHIUBHIYAJIBHbIX U
METOJIBI peLICHUs HMppalMOHATBHBIX | YPaBHEHHH C TIOMOIIBIO PaBHOCHIBHBIX TPYIIIOBBIX
ypaBHeHHH. PaBHOCHIBHBIE TIIEpexoApl B | HEPEXOAOB WM OCYIIECTBISIL IPOBEPKY HCCIIE0BATEIbCKUX
pELICHNH UPPAIIOHANBHBIX yPABHEHHUH. KOpHEH. MIPOEKTOB, YTO JACT
CpoiicTBa 1 rpaduk KOopHS N-oif crenenn kak | Ctpouth Tpaduk (GYHKOHH KOpHSA N-OH 00yJaromuMcst BO3MOYKHOCTh
(yHKIMK OOpaTHOI CTETNeHM C HATYpalIbHBIM | CTEIICHH Kak oOpaTHOW uia  (QyHKINH proOpeCTH HaBBIKH
noKazaTeJieM CTETICHU C HaTypaJIbHbIM T0Ka3aTeleM CaMOCTOSTENLHOTO PEIICHHS
TEOPETUYECKOH NPOOIIEMBI,
TeHepUPOBaHUS U
o(opMIICHHST COOCTBEHHBIX
Uael, yBaXUTEIbHOTO
OTHOIICHUS K Ty>KUM UM,
0opOpMIICHHBIM B paboTax
JIPYTHX HCCIIeI0BaTENCH,
HAaBBIK ITyOIMYHOTO
BBICTYIUICHHS TIEpe]
ayIuTopueH,
apryMEHTHPOBAHHUS
OTCTaWBaHMS CBOEH TOUKHU
3pEHHUsL.
IMokaszatenpHass  ¢yHkimsa. | CreneHs ¢ palMOHAIBHBIM MOKaszaTeiaeM U e€ | dopmyaupoBars onpenenenue crenenn ¢ | http://window.edu.ru WuunuupoBaHue u
[TokazaTesnbpHbIC ypaBHEHHUSI | CBOWCTBA. palMoHAIBLHBIM TIOKa3aTesIeM. MOJJIepIKKa
(10 9) [TokazatenbHast (GyHKuss, €€ CBOWCTBa M | BpIMONHATH mNpeoOpa3oBaHHs  YHCIIOBBIX HCCIIEI0BATENIbCKON
rpaduk. Mcnonb3oBanue rpaduka (YHKOUM | BBIp@KEHHH, COJEpKAIIUX  CTENEHH C JIeSITENIbHOCTA  00y4atouuxcs

JUISL pEILICHNS] YpaBHEHHUH.
[lokazarenbHple  ypaBHeHHs.  OCHOBHBIE
METO/IbI PEIICHHS TT0Ka3aTeNIbHBIX YPaBHEHNH

panroHaIbHBIM TIOKa3aTelIeM.
Hcnonb3oBaTh 1HGPOBBIE PECypesl  UIs

MOCTPOCHHUS rpaduka [OoKa3aTeIbHOU
(hyHKIMH ¥ U3YYCHUS €€ CBOWCTB.

Haxonute peleHns TOKa3aTeIbHbIX
YpaBHEHUM

B paMKax peaqu3aludl HMHU
WHIUBHYaIIbHBIX u
IPYIIIOBBIX
HCCIIeI0BATEIbCKUX
MIPOEKTOB, 4TO Jact
00yJarImuMcsT BO3MOYKHOCTh
npuodpecTu HaBBIKH
CaMOCTOSITEIIbHOTO  PEHICHHUS
TEOPETHYECKOH  TPOOIIEMBI,
TCHEPUPOBAHUS u
ohopMeHHsT  COOCTBEHHBIX
179 ()7 8 YBaXKUTEIHHOTO
OTHOIICHHUS K YYKUM HJIEsM,
opOpMIICHHEIM B  paboTax




JOpYrux HCCIeIoBaTeNei,
HaBBIK MyOIUYIHOTO
BBICTYIUICHHUS nepen
ayIuTopueH,
apryMEHTHPOBAHUS "
OTCTaWBaHMs CBOEH TOYKH
3peHHsI.
Jlorapudmugeckast Jlorapupm umcma. CsoiictBa norapudma. | JlaBate ompemencuue sorapupma gwcna; | http://window.edu.ru WHunmupoBanme 5§
GYHKIUA. JecsaTuyHble W HATypaJbHbIe JIOTapu(MBL. | JIECATHYHOTO U HATYpaIbHOTO JIorapudma. HOAIEPXKKA
Jlorapudmudeckue [Ipeobpa3zoBanue BbIpaXKeHHH, coAepKamuX | MCmonp30BaTh CBOWCTBA JOTapr(MOB st HCCIIeI0BATENBCKOI
ypaBHEHHUsI JorapudMel. npeoOpa3oBaHust J0rapuHMHICCKUX JCATEIBHOCTH 00YyYaroIIUXCst
(18 ) Jlorapudmuueckas QyHKIHs, € CBOMCTBa U | BBIPAKCHHU. B paMKax peaju3alud HMHU
rpaduk. Mcnons3oBanue rpaduka QpyHknuu | CTpouts rpaduk JIOTapUPMHUUCSCKON WHIUBUAYATbHBIX u
JUISL pellICHUs] ypaBHEHUI. (hyHKIIMK KaK 0OpaTHOI K MoKa3aTeiabHOH U TPYIIIOBBIX
Jlorapupmudeckre ypaBHeHHs. OCHOBHBIC | HCIIONB30BAaTh CBOMCTBA JOTrapH(MHYECKOI HCCIICIOBATEIBCKHX
METOMBI pelIeHus norapumudeckux | GYHKUNH IS PEIICHUS 3a1a4. MPOCKTOB, 4TO JacT
ypaBHeHWHA. PaBHOCmibHBIE mepexoxsl B | HaxogmTe  peleHust — JorapuMHYSCKHX o0ydJarommMcs BO3MOXHOCTb
PCILICHNY JTOrapu(PMUICCKUX YPaBHEHHI YpaBHEHUH C TIOMOLIBIO DPaBHOCHJIBHBIX nprobpecTH HaBBIKH
NEPEXOJOB WM OCYIISCTBISSL HPOBEPKY CaMOCTOSITENIBHOTO ~ PeLICHHS
KOpHei TEOPETHYECKOH  TPOOIIEMBIL,
TeHEePUPOBAHHUS "
opopmiieHHST ~ COOCTBEHHBIX
HacH, YBAKUTEIILHOTO
OTHOIICHHUS K YYXUM HICAM,
opopMIIeHHBIM B paboTax
JIpyTUux uccieaoBaTenei,
HaBBIK MyOJIMYHOTO
BBICTYIUICHHUS nepen
ayIuTopuen,
apryMEHTHPOBAaHUS "
OTCTAMBaHMS CBOCH TOYKH
3peHHusL.
Tpuronomerpuueckue CuHyc, KOCHHYC, TaHT€HC ¥ KOTaHTeHC | J/laBaTh oOmpemeNieHWst cuHyca, KocuHyca, | http://window.edu.ru — WuunuupoBanue u
BBIPQKCHUS U YPaBHEHUS YHCIIOBOT'O apryMeHTa. APKCHHYC, aDKKOCHHYC | TAHT€HCa W KOTaHreHca  uucioBoro | https://resh.edu.ru MOJIJIePIKKa
(22 9) M apKTaHIeHC YMCIOBOTO apr'yMEHTa. apryMeHTa; a TaKKe apkcunyca, | www.planetashkol.ru HCCIIeJ0BATEIbCKOM

TpuroHomeTpuaeckas OKPY>KHOCTB,
OTpeNieNieHHe TPUTOHOMETPHUYECKIX (QYHKIIHI
YHCIIOBOTO apryMEHTa.

OCHOBHBIE TPUTOHOMETpPUYECKHE (OPMYIIBIL.
[TpeobpazoBanue TPUTOHOMETPUYECKUX

ApKKOCHHYCa U apKTaHTCHCA YUCIA.
HpI/IMeHﬂTB OCHOBHBIC TDPUTOHOMETPUYECKUEC
thopMyIBI IS nmpeodpa3oBaHus
TPUTOHOMETPUYECKHIX BBIPAKECHHH.

https://uchebnik.mos.ru
https://www.yaklass.ru
«Yuun.py».

JIESITETBHOCTH  00YJaIOIIIXCS
B paMKax pealu3alud HMHU
WHAWBUIYATBHBIX u
IPYyMIOBBIX
HCCIIE0BATENbCKHUX



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

BhIpaKeHUH. PeleHne TPUrOHOMETPUUECKUX
ypaBHEHU

[TpumensTh GOPMyIBI TPUTOHOMETPUH LIS
pemeHus OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPaBHEHUH

IIPOEKTOB, 4TO Jact
00yJaromMUMCsT  BO3MOKHOCTh
nprobdpecTu HaBBIKH
CaMOCTOSITENIbHOTO  PEIICHUS
TEOPETHYECKOH  TPOOIIEMBIL,
TeHepUPOBAHHUS u
opopmiieHHS ~ COOCTBEHHBIX
HaCH, YBaXKUTEIBHOTO
OTHOIIECHHS K YYXUM HJICSM,
opopMIICHHEIM B  paboTax

JIPYTUX HCCleoBaTeIICH,
HaBBIK myOJIMIHOTO
BBICTYIIJICHUSA nepen
ayIuTopueH,
ApTyMEHTHPOBAaHUS "
OTCTAMBaHMS CBOCH TOYKH
3peHHSI.
[TocnenoBaTenbHOCTH U [ocnenoBarensHOCTH, — crocoObl  3amanus | OnepupoBath noustusamu: | http://window.edu.ru WHnumupoBanue u
HPOTPECCHU HOCTICI0OBATEIBHOCTEH. Mertox | mocienoBaTeNbHOCTh, CHOCOOBI  3amaHus | https://resh.edu.ru HOAICPKKA
(10 4) MaTeMaTH4eckoil WHAYKIHMH. MOHOTOHHBIC W | MOCIEeNOBAaTeNbHOCTEH;  MOHOTOHHBIC  H | Www.planetashkol.ru HCCIIeI0BATENBCKOM
OTpaHUYCHHBIC MOCIIEIOBATEIBHOCTH. | OTPAaHUUYCHHBIC nocnegoBarenpHoCTH; | https://uchebnik.mos.ru JEATETBHOCTH  00YJaOIIHXCSI
Hcropus anannza OECKOHEYHO MaJlbIX. HcClleIoBaTh  mochenoBatenpHOCTH  Ha | hitps://www.yaklass.ru B paMKax peaju3alud HMHU
Apudmernueckas u reOMETPUYECKasi | MOHOTOHHOCTb U OTPAHUYEHHOCTbD. «Yuu.py». HWHIVUBHUIYaJIbHBIX u
MPOTIPECCUH. [Tonydats mpencTaBieHWe 00 OCHOBHBIX TPYIIIOBBIX
beckoHeuHo yObIBaroliass TreoMeTpUuecKas | HJesX aHajiu3a OECKOHEUHO MaJlbIX. HCCIIeJ0BATEIbCKUX
nporpeccusi. Cymma 6eckoHeuHO yObiBaroreit | /laBate ompenencHue apuMETHYSCKONH U MIPOEKTOB, 4TO JacT
TeOMETPUYCCKOH mporpeccud. JIMHEHHBI M | reOMeTpHYECcKOil IPOrpeccuu. 00ydJarommuMcss BO3MOXHOCTb
9KCIMIOHEHIMANIBHBIN pocT. Yucio e. Joxa3piBaTh CBOiicTBa apudMeTHUecKord | nprodpecTH HaBBIKH
Dopmyna CIIOXKHBIX NPOLCHTOB. | FTEOMETPHYECKOl HPOrpeccuy, HAXOIHTh CaMOCTOSITENILHOTO ~ PeLICHHS
Ucnonp30BaHHe NPOTPECCHU JUIsl PELICHHs | CyMMY WICHOB MPOTPECCHH, a TAKXKE CYMMY TEOPETUYECKOW  TPOOIIEMBI,
peaNbHBIX 33/1a4 MPUKJIAJHOTO XapaKkrepa YJICHOB OGECKOHEYHO yObIBatoIICH TeHEePUPOBaHHUS "
F€OMETPUUECKOM MPOTPECCUU. ohopMIeHHsT  COOCTBEHHBIX
Hcnonp30BaTe INporpeccuu [Uisl peLIeHUs uaei, YBaKUTEILHOTO

3a/1a4 MPUKJIaTHOTO XapaKTep.
[TpumenHATH (OPMYITY CIOXKHBIX HPOLEHTOB
JUTS PEICHNS 3314 U3 PeabHON MPaKTHKH

OTHOIICHHST K YYXHUM HIEsM,
ohopMIeHHBIM B  paboTax

PYyTHUX uccieoBaTesei,
HaBbIK MyOJIUIHOTO
BBICTYIIJICHUSI nepen
ayIuTOpuUeH,

apryMEHTHPOBaHHMS "



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

OTCTaMBaHHMS CBOCH TOYKHU

3peHHus.
HenpepoiBuble  ¢ynkiuu. | HenpepbiBHBIE GyHKIMY U UX cBoiicTBa. Touka | OnepupoBartb HOHATHSIMH: ¢dyukuus | http://window.edu.ru WunnuupoBanne u
[TpomnsBoxHas paspbiBa. ACHMNTOTH TrpapukoB (YHKIMH. | HEMpepblBHAas Ha OTpe3ke, TOYKa pa3phiBa HOAIEPXKKa

(20 9) CpoiicTBa QyHKIMIT HEPEPHIBHBIX HAa OTpe3Ke. | (QyHKIMH, acHMOTOTa rpaduKa QyHKITHH. HCCIIEI0BATEIIHCKON

Meton WHTEPBAIOB Ul PEIIEHHs HEPABEHCTB.
[IprMeHeHMe CBOHCTB HEMPEPHIBHBIX (PYHKITHI
JUIA pelIeHus 3a1ay.

IlepBass m BTOpas NPOM3BOAHBIE (QYHKIHU.
Omnpenenenue, reoMETpUIECKUH U HU3NUECKUN
CMBICJI IPOU3BOJHON. YpaBHEHUE KacaTeIbHOU

K TpaduKy GyHKIHH.
[TpousBomHbIE  3JEMEHTapHBIX  (DYHKLU.
[TpousBonHas CyMMBI,  NPOM3BEACHUS,

YaCTHOTO M KOMITO3UIINH (DyHKIIUH

[IpumensaTs CBOMCTBA

(yHKIHH 7S pelIeHns 3a/1a4.
OmnepupoBaTh NOHATHSAMU: TIEpBas U BTOpaAs
MPOU3BOHBIC ¢$yHKIUH; MOHNMAThb
(u3nyeckMii W TEOMETPUYECKHH CMBICI

HETIPEPBIBHBIX

MPOU3BOJHOM;  3aMHCHIBAaTh  ypaBHEHHUE
KacaTeJIbHOM.
Brrancnsats MIPOU3BOIHBIE CYMMBI,
MPOU3BENICHUs, YacTHOTO U  CIOKHOM
(hyHKIHH.
WzygaTth  mpOW3BOAHBIE  AJIEMEHTAPHBIX
(hyHKIHH.
Hcmonp30BaTh TeOMETPUYECKUI H

(u3nYecKuii  CMBICI  MPOU3BOMHOW IS
pemeHns 3aga4q

JEATEeIbHOCTH  00yYaroIUXCs
B paMKax pealu3aldd HMH
WHIMBUIYaJIbHBIX "
IPYIIIOBBIX
HCCIIe0BATEIbCKUX
MIPOEKTOB, 4TO Jact
00yYarOIKUMCsT  BO3MOKHOCTh
npuodpectu HaBBIKU
CaMOCTOSTENILHOTO  PEIICHUs
TEOPETUYECKOH  TPOOIIEeMBI,
TeHEepUPOBaHHUS u
opopmiieHHS ~ COOCTBEHHBIX
unet, YBa)KUTEIHHOTO
OTHOWICHUSA K YYXXUM HICAM,
opOopMIICHHEIM B  paboTax

JpyTUux uccieaoBaTenei,
HaBbIK myOIMYHOTO
BBICTYIUUICHUS nepen
ayIUTOpUEH,
apryMEeHTHPOBaHUS u
OTCTauBaHMsI CBOEH TOUKHU
3peHusl.

IMoBTopenue, 0600mIeHHe, | OCHOBHBIC MOHATHSA Kypca anreOpsl U Hauad | [IpumeHsTh OCHOBHbIe mOHsTUS Kypea | http://window.edu.ru WNuuuuupoBanue u

cUucTeMaTH3alus 3HaHUI MaTeMaTHdeckoro  aHamm3a 10 kiacca, | anreOpsl M HaYall MaTEMATHICCKOTO aHaJIH3a MOJJEPKKA

5 0000I1IeHNE U CHCTEMaTH3alnsl 3HAHUN JUISL pellieHusl 3a7a4 U3 PEaIbHOM KU3HU U HCCIIeI0BaTEIbCKON

APYTHUX HIKOJbHBIX NPEAMETOB

JACATCIBbHOCTHU 06y‘-laIOIIIPIXC5[
B paMKax peajau3aliui HUMHU

WHIUBUYATbHBIX 31
IPYIITOBBIX
HCCIIEI0OBATENBCKIX

MIPOEKTOB, 49TO JacT
00yJarImuMcsT BO3MOYKHOCTh
npuodpecTu HaBBIKH

CaMOCTOATCJIIBHOTO  pCHICHUA
T€OpeTH‘ICCKOﬁ HpO6J’I€MLI,




TeHEePUPOBAHUS u
odopmiieHHs:  cOOCTBEHHBIX
HaCH, YBaXKUTEIBHOTO
OTHOIICHHUA K YYXKUM HICSM,
opopMIIeHHEIM B  paboTax
JIpYrux HCCIIeIOBATEIICH,
HaBBIK myOMIHOTO
BBICTYIUICHHS nepen
ayIUTOpUEH,
apryMeHTHPOBaHUs u
OTCTaMBaHHUA CBOEH TOYKHU
3peHHUS.

O01mee KOJIMYECTBO YacoB 0 nporpamme: 136




11 kiaace

Haspanue pasnena OCHOBHOE Coziep)KaHHe pa3aena OCHOBHBIC BUABI ACSATEILHOCTH DJeKTPOHHBIE JesATeNbHOCTD YUHUTENS C yIeTOM
(Temsr) (Temsr) oOyJaromuxcs (undpoBsie) TIPOTpaMMBbI BOCITUTAHHS
(KOTIIecTBO YacoB) 00pa3oBaTeIbHEIE PECYPCHI
HUccnenosanune ¢pyukmmii ¢ | IIpumeneHue MPOU3BOIHOMN K | Crpouts rpaduk wommosummu ¢yskumi ¢ | http://window.edu.ru VCTaHOBIICHHE TOBEPUTENBHBIX
MOMOILBIO IIPOU3BOIHOM HCCIICIOBAHUIO GyHKUMiH Ha | TIOMOLIBIO BJIEMEHTAPHOI'O HCCIICAOBAHUSA U OTHOLICHUH MEXAY YIUTEIEM H
(22 9) MOHOTOHHOCTB u SKCTPEMYMBIL. | CBOMCTB KOMITO3HUIIHH. 00yJaromUMHUCS, CIOCOOCTBYIOIINX
Haxoxnenne HauOOoIIBIIEro u | Ctpouts reoMeTpryeckrue 00pa3sl ypaBHEHHUH U MIO3UTHBHOMY BOCIHIPHUSITHIO

HaNMEHBIIIETO 3HAYEHUs HEMpPephIBHON
(bYyHKIMM Ha OTpe3Ke.

IIpumenenue IIPOU3BOJIHOM JU1sL
HaXOXKJCHUS HaWIy4lllero pelIeHus B
MIPUKIIAJHBIX 3a/a4ax, U1 ONpeAeIeHUs]
CKOPOCTH M  YCKOpEHHs TIpollecca,
3aJaHHOTO (POPMYIION HITH TPaPHUKOM.
Kommnozumus ¢pysaknumii. ['eomeTpudeckne
o0Opa3pl ypaBHEHHWH W HEPaBEHCTB Ha
KOOPJIMHATHON INIOCKOCTH

HEPAaBEHCTB Ha KOOPJUHATHOMN TIOCKOCTH.
Vcnionp30BaTh NPOU3BOIHYIO [T HCCIIEOBAHUS
(GYHKIIMM Ha MOHOTOHHOCTH W 3KCTPEMYMBEI,
HAXOJIUTh HAHOOJbIIICe U HAMMECHBIIICE 3HAUCHUS
(YHKIIMKM HENPEPHIBHONH Ha OTpPE3Ke; CTPOUTHh
rpaduky GyHKIHH Ha OCHOBAHUH POBENEHHOTO
HCCIIEIOBaHUSL.

Hcnonp30BaTh NpOU3BOAHYIO U HAXOXKIACHHS
HAaWJIYYILEro PEIICHUs B MPUKIAIHBIX, B TOM
YUCJIE COLMAIbHO-3KOHOMHYECKHX, 3a]adax,
JUIsL  ONPENENEHUS CKOPOCTH U YCKOPEHHS
npoiiecca, 3a1aHHoro GopmMyItoi wiu rpaduxom.
[Tonydats mpencTaBieHHEe O NPUMEHEHHH
MIPOU3BOJHOM B pa3IMUHbBIX OTPACISAX 3HAHUN

oOyyvaromumucs TpeGoBaHUN 1
pOCKO.

[IpuBneueHre BHUMAHUS K
o0cyXaeMoH Ha ypoke
HH(POPMAILINH, AKTHBU3AIHH
MTO3HABATEIEHON AEATEIEHOCTH.
[MoOyxneHne 0OyJaronmxcs
coOroIaTh HA YPOKE OOIIEnpUHSTHIE
HOPMBI TIOBEICHUS, ITPaBHIIa
OOIIEHNUS CO CTAPIINMHU
(megarormgeckuMu pabOTHUKAMU) U
CBEPCTHUKAMH (00yJaroLIMHUcs),
MPUHIUIE] YIeOHO! TUCIUTUIUHBL U
caMoOpraHu3allyy.

ITepBooOpazHast u
HHTErpat

(12 4)

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO
MIEPBOOOPA3HBIX. [TepBOOOpa3HbIE
aneMeHTapHblx  (yHkuumit.  [IpaBuia
HaXOXJICHHS TIEPBOOOPa3HbIX.

Wurerpan. ['eomerpuueckuid  cMbich
HHTerpana. Beluncienue onpeaenéHHoro
HHTerpana o dopmyne
Hyrorona—Jleiioanma.

IIpumenenue WHTETpajia s

HAXOXXJCHUS IJIOMAZeH MIOCKUX GUryp
1 00bEMOB FeOMETPHUIECKUX TEll.
[Tpumeps! pemennit quddepeHnraTbHBIX

YpaBHEHM. MaremaTuueckoe
MOJICIMPOBAHKME PEATbHBIX MTPOIECCOB C
TMOMOIIBIO QG hepeHIHaTbHBIX

ypaBHEHUH

OnepupoBaTh MNOHATHAMHU: MEpBOOOpazHast U
OIIPEJCIICHHBII WHTErpal. Haxonuts
nepBOOOpa3Hble JJIEMEHTAPHBIX (GYHKIMHA U
BBIYHCIIATh MHTErpai nmo ¢opmyne HeloToHa —
JleiibHuma.

Haxoauth mmomamy miockux Guryp u o0bEMbI
TeJ ¢ MOMOUIBIO ONPEAEAEHHOrO HHTErpaa.
3HaKOMUTBCS C MaTeMaTUYECKUM
MOJICITUPOBAaHIEM Ha npuMepe
muddepeHInaTbHBIX YPaBHEHUH.

[Tonmywats npencTaBiieHNE O 3HAUYCHIH BBEACHUS
MOHATHS HHTETPaja B Pa3BUTUN MaTEMATHKU

http://window.edu.ru

WHunuupoBaHue U NOAAEpKKa
HCCIIEI0BATEIIbCKON AEATEIbHOCTU
o0yuaromuxcs B paMKax peaan3anun
MU WHAMBHIYANbHBIX U TPYNIOBBIX
HCCIIE0BATEIbCKUX MPOEKTOB, YTO
JlacT 00yJaroNMCsI BO3MOXHOCTh
pUoOpeCTH HaBBIKK
CaMOCTOSATENIBHOIO PELICHUS
TEOPETHIECKOI MPOOIIEMBI,
TeHEPUPOBAHUS U 0POPMIICHHUS
COOCTBEHHBIX HJICH, yBAXUTEIHHOTO
OTHOIICHUA K YYXKUM UICAM,
0oOpMIICHHBIM B paboTax APYTHX
HCCIieIoBaTeNeH, HABBIK IIyOJIMIHOTO
BBICTYIIJICHHS IIEpEA ay TUTOpUEil,




apryMEHTUPOBAHUS U OTCTaUBaHUS
CBOEH TOYKU 3PCHHUS.

I'paduku TpuroHomerpuueckue  ¢yukimy, wux | Mcnoms3oBate  1mbpoBsie  pecypchl st | http://window.edu.ru WHUIMUpOBaHUE U TOAACPKKA
TPUTOHOMETPHYECKUX CBOIfcTBa M ITpaMKH. HOCTPOCHHSI TpadUKOB TPUTOHOMETPHUYECKUX HCCIIEI0BATEIBCKOM AEATENbHOCTH
¢GyHKIHH. OTOop KOpHEW TPUTOHOMETPHUYECKHX | (YHKIHUU M U3YUEHUS UX CBOMCTB. oOygaromuxcs B paMKax peai3anun
TpuroHoMeTpH4IecKHe ypaBHEHUH c noMoIIplo | Pemate TpuroHoMeTpuueckue ypaBHEHHS H WMU HHIVBHAYaITBHBIX U IPYIIIOBBIX
HEepaBeHCTBA TPUTOHOMETPUYECKON OKPYKHOCTH. OCYIIECTBIIAITE OTOOp KOpHEHl C IOMOIIBIO HCCIICIOBATENBCKHUX IPOEKTOB, YTO
(14 9) Pemenne TPUTOHOMETPUUYECKIX | TPUTOHOMETPHUECKON OKPY>KHOCTH. JTacT 00y4aroInMCsi BO3MOKHOCTh
HEPaBEHCTB [TpuMeHATs (OPMYIBI TPUTOHOMETPHU UL pHOOPECTH HABBIKU
pelieHus OCHOBHBIX THUIIOB CaMOCTOSITENIBHOTO PEIICHHUS
TPUTOHOMETPHYECKIX HEPABEHCTB. TEOPETHUECKOU MPOGIIEMBI,
Ucnons3oBate  1upoBbIE  Pecypehl Uit TEHEePUPOBaHUS U O(DOPMIICHHSI
MOCTPOCHHS M WCCICNOBaHUS  rpaduKoB COOCTBEHHBIX H[ICH, YBAKUTEIHLHOTO
byHKITi OTHOIICHUS K YYKUM HIIESM,
0(pOPMIICHHBIM B pad0oTax APYTHX
HCCIIeIOBATEIICH, HAaBBIK MTYOIMYHOTO
BBICTYIUICHHS NIepe]] ayIUTOPHUEH,
ApryMEHTHPOBAHMS M OTCTAWBaHUS
CBOECH TOYKH 3pCHHSL.
HppaunoHaisHbLe, OcHOBHbIE METOHBI peurenns | [IpuMenaTp  cBoiicTBa  mokaszartenbHOMt  u | http://window.edu.ru WHunmupoBaHue 1 HOAACPKKA
MoKa3aTeJIbHbIe U NOKa3aTeNbHBIX M JIOrapu)MHYECKHX | JiorapupmMuueckod QyHKOMA K pewenuro | https://resh.edu.ru HCCIIeIOBATENBCKOM AEATENbHOCTH
iforapudmMuuecKue HEpPaBEHCTB. MOKa3aTeIbHBIX u norapumudeckux | Www.planetashkol.ru 00y4Jarouxcsl B paMKax peajin3aiuu
HepaBeHCTBa OcHOBHBIE METOJIBI peLIeHus] | HEpaBEeHCTB. https://uchebnik.mos.ru MMM UHJMBHUAYAIBHBIX U TPYIIOBBIX
24y) UpPaLOHAJIBHBIX HEPABEHCTB. O00CHOBaTh PABHOCHIILHOCTD IIEPEX0JIOB. https://www.yaklass.ru HCCJIeJ0BATEIbCKUX IIPOEKTOB, YTO
I'paduueckie METOJIBI petiierns | Pemiatsh uppanuoHanbHble 1 KOMOMHHPOBAHHBIE | «YUH.PY». JIaCT 00yYArOIIUMCST BO3MOKHOCTb
HPPAIMOHATIbHBIX, TOKa3aTENbHBIX ¥ | HEPABCHCTBA, C IOMOINBID  PABHOCHIBHBIX MPHOGPECTH HABBIKA
JoTapUPMIIECKIX ypaBHEHHIA U | epexo/IoB. CaMOCTOSITEITBHOTO PEIICHUSI
HEPaBEHCTB Hcnone3oBate  rpauyeckue  METOObl U TEOPETUYECKOU MPOOIIEMBI,
CBOIfcTBa BXOILIMX B  YpaBHEHUE WU TeHEepUpPOBaHU U OOPMIICHUS

HEepaBeHCTBO (PyHKIMIT U1 pelieHns 3aJaun

COOCTBEHHBIX HJIEH, yBAXKUTEIBLHOTO
OTHOIIECHHS K Ty>KUM UM,
odopMIIEHHBIM B paboTax Jpyrux
HCCIiefoBaTeNeH, HABBIK IIyOJINIHOTO
BBICTYIUICHHUS TIEPE Ay JUTOPHEH,
apryMEHTHPOBAHHMS U OTCTaUBAHUS
CBOEH TOYKU 3pEHMUSL.

KommnnekcHble yncna
(10 9)

KowmrekcHble urcna. Anredpandeckas u
TPUTOHOMETpHYEeCcKass (OPMBI  3aIUCH
KOMIUIEKCHOTO YHCIIa.

OnepupoBaTh MOHATHAMH: KOMIUIEKCHOE YHCIIO
1 MHO>KECTBO KOMITJIEKCHBIX YHCEIL.

[IpencraBnsaTh  KOMIDIEKCHBIE  YHCIa B
anredpandeckoii W TPUTOHOMETPHYECKOU

http://window.edu.ru

WHunuupoBaHue U noaaepxKa
HCCIIEN0BATEIILCKON AEATEIHOCTH
00yJaromuXxcsl B paMKax peain3anuu
VMU UHIMBUyaJIbHBIX U IPYIIIOBBIX
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Apudmernueckne onepanuu c
KOMILUICKCHBIMH YUCIIAMHU.

N300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJIUHATHON IVIOCKOCTH.

®opmyna Myaspa. KopHu N-oil crenenu
13 KOMIUIEKCHOTO YHCIIA.

[TpuMmeHeHnE KOMIUICKCHBIX YHCET JUIS
peneHus PU3NIECKUX U TEOMETPHIECKUX
3a1au

(opme. BeimonHaATs apudmMeTHuecKre onepanin
C HUMHU.

Wzob0paxkaTh ~ KOMIUICKCHBIE
KOOpPJIMHATHOM IIOCKOCTH.
[Mpumenats ¢opmynry MyaBpa U monydaTh
MPE/CTABICHHE O KOPHAX N-OM CTENEeHH u3
KOMIUIEKCHOTO ~ YHCJIa.  3HAKOMHUTBCA  C
MPUMEpPAMHU TIPUMEHEHHUS KOMITIEKCHBIX UHCEI
JUISL PEICHHUS TeOMETPUYECKUX U (UIMUECKHUX
3agau

quciaa Ha

HCCIIE0BATEIbCKUX IIPOEKTOB, YTO
JlacT 00yYaroIMMCsl BO3MOXXHOCTh
proOpecTH HaBBIKH
CaMOCTOSTEILHOTO PEIICHHS
TEOPETHIECKOH MPOOIEMBI,
TEHEPUPOBAHUA U OOPMIICHHS
COOCTBEHHBIX UAEH, yBaXKUTEIHLHOTO
OTHOIIEHHA K TyKUM UM,
odopMIIeHHBIM B paboTax Jpyrux
uccienoBaTesei, HaBbIK IMyOINIHOTO
BBICTYIUICHHUS TIEPE] Ay JUTOPHEH,
APTYMCHTHUPOBAHUA U OTCTaBaHUA
CBOEH TOYKU 3PCHMUS.

HarypanbHsle u neinsle
qucia
(10 )

HarypanbHble u Lieible yucia.
[IpumeHeHne  NPU3HAKOB JAEIUMOCTH
nensix gucen, HOJl u HOK, ocratkoB mo
Moaymo, ainroputma EBkimupa  ans
pelieHns 3a1a4 B LIEJIbIX YHucIax

OnepupoBaTh NOHATUSMU: HATYPATIHLHOE U 1110
YUCIIO, MHOXXECTBO HATYPAIBHBIX W IENBIX
Ypcel.

Hcnonp30BaTh MPU3HAKK ETAMOCTH  IIEIIBIX
yucen; ocratku no moxymo; HOJ m HOK
HATypaJbHBIX YHCEN, anroputM EBkimmma mst
pemeHns 3anad.

3anuchIBaTh HaTypajbHBIE YHCIA B PA3TUYHBIX
MO3UIMOHHBIX CHCTEMAaX CUMCIICHUS

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

https://www.yaklass.ru
«Yuu.py».

WHunuupoBaHue U NoAAEpKKa
HCCIIEA0BATEIbCKON AEATEIEHOCTU
00ydJaromuxcsl B paMKax pean3annu
MU HHAMBHIYANBHBIX U TPYIIOBBIX
HCCIIEA0BATEIbCKUX MPOEKTOB, YTO
JlacT 00yJaroIMMCsi BO3MOXKHOCTh
pHOOpECTH HaBBIKU
CaMOCTOSATENIFHOTO PEIICHUS
TEOPETHIECKOI MPOOIIEMBI,
TeHEePUPOBaHUS U 0(POPMIICHUS
COOCTBEHHBIX HJICH, YBAXUTEIHHOTO
OTHOIICHUA K YYKUM UICAM,
odopMIIEHHBIM B paboTax Jpyrux
uccienoBaTeseH, HaBbIK ITyOINIHOTO
BBICTYIICHHS IIEPEN Ay JUTOPUEI,
apryMeHTHPOBaHUS M OTCTAUBAHUS
CBOEW TOYKH 3PEHMUSL.

CucTteMsl pallMOHAIbHBIX,
HppalMOHAIIbHBIX
II0KA3aTCIbHBIX U
JorapupMIIECKUX
YpaBHEHH

(12 4)

CucteMa U COBOKYITHOCTb YpaBHEHHH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEICTBHUS.

OCHOBHBIE METO/IBI PEIICHHUS CUCTEM H
COBOKYIHOCTEH palliOHaJIbHbIX,
HMPPaLMOHAIILHBIX, [I0KA3aTEJIbHBIX U
JIOTapu(PMHUUECKUX ypaBHEHUH.
IIpumeHeHue ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aay U 3a7a4 u3

OnepupoBaTh MOHSATUSIMU: CUCTEMA U
COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB;
pelIeHne CUCTEMBI WJIH COBOKYITHOCTH;
PaBHOCUJIbHBIE CUCTEMBI M CUCTEMBI-CIIE/ICTBHUS.
Haxonuth pelienust cucteM U COBOKYITHOCTEM
LEJIBIX palMOHAIbHBIX, UPPALIMOHAIBHBIX,
MOKa3aTeIbHBIX U JOTapUOMUUECKUX
YPaBHEHHUI U HEPABEHCTB.

[IpuMeHsTh cUCTEMBI YpaBHEHUN K PEILICHUIO
TEKCTOBBIX 3a/1a4 U3 Pa3INYHBIX 00JIACTeH

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

https://www.yaklass.ru
«Yuun.py».

WunnuupoBaHne 1 moaaepxka
HCCIIEeJ0BATEIbCKON ACSTEIbHOCTH
00Y4aroIIMXCs B paMKax pealn3anuy
MU MHAWBUIYAJIbHBIX U I'PYHIIIOBBIX
HCCIIeJ0BATEIbCKUX IIPOEKTOB, YTO
JacT 00ydJaromuMes: BO3MOXKHOCTb
proOPECTH HABBIKH
CaMOCTOSITENILHOTO PEIICHHS
TEOPETHYECKOH MPoOIIeMBI,
reHepHpOoBaHKs U 0OPMIICHHS
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pas3IMuHBIX 00JIacTel HAYKH U peajibHOU
KHM3HU, UHTEPIPETALHS TOTYIEHHBIX
pE3yNbTaTOB

3HAHMH W peasibHOM KU3HU; HHTEPIIPETHPOBATh
MOJIy4ECHHBIE PELICHNUS.
Hcnonp30BaTh U(POBBIE pECYPCHI

COOCTBEHHBIX UJEH, yBaKUTEIHHOTO
OTHOIICHHS K Uy>KUM UM,
0(pOPMIICHHBIM B pa0boTax APYTHX
ncciIen0BaTeNeH, HaBbIK ITyOINIHOTO
BBICTYIUICHHS TIEPE Ay JUTOPHEH,
apryMEHTHPOBAHHMS M OTCTAaUBAHUS
CBOEH TOUKH 3pEHMUSL.

3amaun ¢ mapameTpamu
(16 4)

PanmonaneHsle, HMppalnoHaIbHbIE,
MOKa3aTelbHbIE, JOTapuMHUUECKue u
TPUTOHOMETPUUYECKHE YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C [IAPAMETPAMH.
IToctpoenue u HccleJOBaHUE
MaTeMaTHYeCKUX MoJeNel peanbHBIX
CUTyallUH C IIOMOUIbK) YPaBHECHHH,
CHUCTEM YpPaBHEHHH U HEPaBEHCTB C
napaMeTpamu

Bribupats cmoco0® pemeHus panroHaIbHBIX,
UppPALNOHATBHBIX, MOKa3aTebHbIX,
JorapuMUYECKUX U TPUTOHOMETPHUUECKHUX
YpaBHEHHI 1 HEPaBEHCTB, COJIEPIKAIINX MOIYIIH
Y MapaMeTphl.

[MpumensiTe rpaduyeckue ¥ aHAJUTHYECKHE
METOABI I pCIICHUA ypaBHeHI/Iﬁ 1 HCPABCHCTB
C T[apaMeTpamMH, a TaKkKe HCCICI0BaHHE
(byHKUMIT MeTOIaMH MAaTEMaTHYEeCKOT0 aHAIIU3a.
CTpoUTh M HCCIECIOBATH MATEMATHYCCKHE
MOJCIM PEATbHBIX CHTYallMii ¢ ITOMOIIBIO
YpaBHEHHUH, HEPaBEHCTB M  CHCTEM C
napamMeTpamu

http://window.edu.ru

WHnnuupoBaHue 1 HOANEPKKA
HCCIIEI0BATEIBCKOM AEATENbHOCTH
00ydJaromuxcs B paMKax peajin3ainuu
VMM MHJUBHUAYAIBHBIX U TPYHIIOBBIX
UCCIIeJ0BATEIbCKUX IIPOEKTOB, YTO
JacT 00y4JaromuMcs: BO3MOXKHOCTb
pUuoOpECTH HaBBIKU
CaMOCTOSITENIBHOTO PELICHHUS
TEOPETUYECKOU MPOOIIEMEI,
TeHEepUpPOBaHUA U OOPMIICHHS
COOCTBEHHBIX MU, yBAXKUTEIHLHOTO
OTHOILLICHUSA K Yy)KUM HIEsM,
0(pOPMIICHHBIM B pad0oTax APYTHX
HCciefoBaTeNeH, HaBBIK TyOINYHOTO
BBICTYIUICHHUS TIEPE] Ay JUTOPHEH,
apryMEHTHPOBAHMS U OTCTauBaHUS
CBOEH TOYKU 3PEHMUS.

[ToBTOpenue, 060061IeHNE,
CUCTEMAaTHU3alMs 3HAaHUH

(16 1)

OCHOBHBIE TIOHATHS W METOABI Kypca,
000011IeHrE U cUCTEMaTU3al sl 3HAHUI

MopenupoBath peanbHbIe CHUTyallud Ha S3BIKE
anreOpbl, COCTABJIATh BBIPAKEHUSI, YpaBHEHUS,
HEpaBEHCTBA M MX CUCTEMBI 10 YCIOBUIO 3a]1a4H,
uCCeoBaTh  IOCTPOCHHBIE ~ MOZENH ¢
UCIIOJIb30BaHUEM anrapara anreOpHl,
MHTEPIPETHPOBATH ITOJYIECHHBII Pe3yIbTaT.
[MpumeHsATs (QYHKIMU UII MOJEIMPOBAHMS MU
UCCIIEI0BaHUS PeabHbIX MPOLECCOB.

Pemats MPpUKJIaJHBIC 3aaa4yd, B TOM YHCIIC
COLHANBHO-3KOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, cpencTBaMu anreopsl u
MaTEeMaTHYECKOTO aHAIN3a

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

https://www.yaklass.ru
«Yuu.py».

WHunuupoBaHue U NOAAEPKKa
HCCIIEI0BATEIIbCKON AEATEIbHOCTU
o0yuaromuxcs B paMKax peajn3anun
MMM MHIUBHAYAIBHBIX U TPYIIIOBBIX
HCCIIE0BATEIbCKUX IPOEKTOB, YTO
JlacT 00yJaroIMMCsi BO3MOXXHOCTh
pHOOpeCTH HaBBIKK
CaMOCTOSATENIBHOIO PELICHUS
TEOPETHIECKOI MPOOIIEMBI,
TeHEPUPOBAHUS U 0POPMIICHHUS
COOCTBEHHBIX HIEH.

OO011ee KOIMYECTBO YaCcOB 10 nporpamme: 136
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PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUSD»
MNOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBisieTcss OAHMM M3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOKHOCTh U3Y4EHUs AUCHUILUINH €CTECTBEHHO-HAyYHOU
HAIpPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOIo LuKiIa. II0CKONBKY JIOTMYECKOE MBIIUIEHUE,
dopmupyeMoe IpH M3Y4eHHH OOYy4arOIIMMHUCS TOHATUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0KAa3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKHUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a/la4 €CTeCTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PH3MUECKUX
3ajau.

[lenb ocBoeHust mporpammbl yueOHOro kypca «l'eomerpus» Ha yriiyOJ€HHOM ypOBHE —
pa3sBUTHE WHAMBUIYAIBHBIX CIIOCOOHOCTEH, OOydYarolMXCs MIpU HM3YyYEHUH T'€OMETpPHM, Kak
COCTABIISIIONIEH MpeaMeTHON obnactn «MaremaTnka W MHPOpPMATHKa» dYepe3 oOecreyeHue
BO3MOXKHOCTH HPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKMX TIeOMETPUYECKHX 3HAHUN U
NeHCTBUH, Cenn(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHAIBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMH 33/1Ja4aMU Kypca F€OMETPUU Ha YIIIYOJIEHHOM YPOBHE, PACILIUPSIIOIIMUMU U
YCUJIMBAIOIUMU Kypc 6a30BOIr0 YpOBHS, SBJISIOTCS:

paciupeHue peICTaBIeHHs O FTEOMETPUU KaK YaCTH MUPOBOU KyJIbTYpbl U (POPMUPOBAHKE
OCO3HAHMsI B3aUMOCBSI3U FEOMETPUH C OKPYKAIOIIUM MUPOM;

dopMHpOBaHHE TMPEACTABICHHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJIENISX, TO3BOJISIOLIMX OMUCHIBATh U U3Y4aTh pa3HbIe ABJICHUS OKPYXKAIOIEro
MUpa, 3HaHUE MOHATUHHOTO anmnapara 1o pasaeny «CtepeomMeTpus» yueOHOro Kypca reOMeTpHH;

(dbopmMHpoBaHUE YMEHMS BJIa/IeTh OCHOBHBIMU MOHATHSMH O MPOCTPAHCTBEHHBIX (UTypax U
UX OCHOBHBIMHU CBONCTBaMH, 3HaHUE TeopeM, (OpMysl U YMEHUE HUX NPUMEHSATh, YMEHUs
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHUs 3a/ay;

(dbopMUpOBaHHE YMEHHS pPACIIO3HABATh Ha YEPTEkKaxX, MOJENIAX U B pEATbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAlLIEHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dbopMupoBanue MOHUMaHUS BO3MOYKHOCTH aKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTHYeCKUX TeopHuil, (opMuUpoBaHHE MOHUMAHHS POJM AKCMOMATHUKH IPH TPOBEICHUU
paccyXJIeHHUI;

¢dopMHpoBaHHE yMEHUS BIAJETh METOJaMM JI0Ka3aTeIbCTB M aJITOPUTMOB pELICHHUS,
YMEHMSI HX TPUMEHATh, MPOBOJIUTH JIOKA3aTeIbHBbIE PACCYKIEHUS B XOJA€ pELIeHUs
CTEpEOMETPUYECKHUX 33Ja4 M 3aJad C NPAaKTUYECKUM CoJepXaHueM, (OopMHpOBaHUE
NPEJCTaBICHUs] O HEOOXOIUMOCTH JO0Ka3aTeNbCTB NpU OOOCHOBAaHMM MAaTEMaTHYECKHX
YTBEP)KJICHUI U POJIM aKCHOMATUKU B TIPOBEICHUH JISTYKTUBHBIX PACCyXICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00yJaromuxcs, MO3HABATEIbHOM aKTUBHOCTH, WCCIIEIOBATENLCKUX YMEHUH, KPUTUYHOCTH
MBIIUIEHUS], UHTEPeca K U3Y4EHHUIO T€OMETPUH;

dopmupoBaHne (QYHKIIMOHAIBHOW TPAaMOTHOCTH, PpEJIEBAaHTHOM TI'€OMETPUHU: YMEHUs
pacro3HaBaTh NPOSBICHUS TEOMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B PeaIbHBIX
KU3HEHHBIX CHUTYyallMsIX MW TpU HU3YUYEHUM JPYTUX Y4YeOHBIX TPEAMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEpPHOCTEW, MOJEIMPOBAaHUS pEabHbIX CUTYyallui, HCCIeI0BaHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIY [T0JIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJIepKaTENbHBIMU JIMHUAMHU yueOHOTO Kypca «['eomeTpus» B 10—11 knmaccax
ABItOTCS: «lIpsiMBIe M TJIOCKOCTH B MpPOCTpaHCTBe», «MHoOrorpaHHukm», «Tema BpaiieHus»,
«BeKTOopbI U KOOPANHATHI B IPOCTPAHCTBEY, «J{BUKEHHSI B IPOCTPAHCTBE.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMEThb ONEPUPOBATH MOHATHIMUY,
pEeBaHTHBIMHU T€OMETPHUH Ha yriyOnéHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH



pacnpeaciaCTcsa HE TOJBKO 10 COACPIKATCIIBHBIM JIMHUAM, HO U 110 T'0OaM 06yquH51. COIICp)KaHI/Ie
00pa3oBaHusi, COOTBETCTBYIOIEE MPEIMETHBIM pe3ylibTaTaM OcBoeHUst DenepanbHoi padoueit
IPOTPaMMBI, pacrpeIeIEHHBIM 110 TofaM 00y4eHUsl, CTPYKTYPUPOBAHO TAKMM 00pa30M, YTOOBI KO
BCEM OCHOBHBIM, IPUHITUIHAIBHBIM BOIIPOCaM 00ydaronIrecs 00paliaiinch HEOJHOKPATHO. DTO
IIO3BOJIACT OpTraHru30BaTh OBJIAICHHUC reoOMCTPpUICCKUMU IIOHATUAMHA n HaBbIKaMU
MIOCJICIOBATEIFHO ¥ IMOCTYIATENbHO, C COOJIOJCHUEM TMPHHIIMIA TPEEMCTBEHHOCTH, a HOBBIC
3HAHUS BKIIIOYATh B OOIIYIO CUCTEMY T'€OMETPHUECKUX MPEACTABICHUH 00yJaromInuXCsl, paCIIupPss
U yrayousis e€, 00pa3ys IpOYHbIC MHOYKECTBEHHBIC CBSI3H.

[Tepexoxa K U3y4EeHHUIO TE€OMETPUH Ha YrIIyOJEHHOM YpOBHE MO3BOJISET:

co3/aTh YCIOBHS Juid AU QepeHIranuil oOydeHUs,, MOCTPOSHHS WHIMBHIyaTbHBIX
o0pa3oBaTeNbHBIX  TpOrpaMM,  OOecreyuTh  yrayON€HHOE  M3yYeHHE  I'eOMETpUH
KaK COCTaBJISIONIECH yaeOHOro npeamera «MaremaTikay;

IIOATrOTOBUTH 06yqa101111/1xcs1 K MPOAOJIDKCHUIO M3YYCHHA MATCMATHUKU C y‘IéTOM BI>I60pa
Oyaymiedi nmpodeccuu, odecrednBasi MPEEMCTBEHHOCTh MEXAY OOIMIMM U TPOPECCHOHATBHBIM
o0pa3zoBaHHEM.

Ha n3ydenue yueOHoro Kypca «I['eomerpusi» Ha yriry0inéHHOM ypoBHE oTBoauTcs 204 yaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kitacce — 102 vaca (3 vaca B Hezeio).

COJAEP/KAHUE OBYYEHUSA
10 KJIACC

IIpsiMble ¥ II0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHA cTepeoMeTpur. Touka, npsMas, II0CKOCTh, MpocTpaHCcTBO. IlonsaTre
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacrosioxeHue NpsMbIX B IIPOCTPAHCTBE: NMEPECEKAIOIIMECS, NTapajlIeIbHbIE U
cKpemuBaromuecs npsamele. [IpuzHaky ckpemuBarommxcs npsameix. [lapamienbHOCTh NPAMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE: IapajuIeIIbHBIE IPSMBIE B IIPOCTPAHCTBE, MapaJUIEIbHOCTh TPEX
NPSMBIX, MApaJUIEIbHOCTh NPSIMOM M IIOCKOCTH. [lapayuienbHOE W LEHTPAIBHOE
pOEeKTHpPOBaHue, n3odpakeHue ¢puryp. OCHOBHbIE CBOMCTBA MapajIEIbHOTO MPOEKTUPOBAHMSL.
N3o6paxenue ¢Guryp B napajuiebHOM NPOEKIHU. YTIIbI C COHAIIPABIEHHBIMH CTOPOHAMM, YTIOJ
MEXIYy NpsAMBIMH B IIPOCTpaHCTBE. llapainenbHOCTh IMIOCKOCTEH: MapajlleIbHbIE IIJIOCKOCTH,
CBOICTBa MapaienbHbIX IIocKocTel. [IpocTelimme npocTpaHCTBEHHbIE (PUTYpPhI HA TIOCKOCTH:
TETpadap, NapajljIeIeIUIE], TIOCTPOCHUE CEYCHUN.

[lepneHquKyISIpPHOCTD MPSIMOU U IIJIOCKOCTH: MTEPIEHAUKYJISIPHBIE ITPSIMBIE B IPOCTPAHCTBE,
IpsIMBIE MAapaJUICNIbHBIE U INEPHEHAUKYJAPHBIE K IIOCKOCTH, NPU3HAK IEPHEHIUKYISIPHOCTH
IpSIMOM M IUIOCKOCTH, TEOpPEMa O MPSIMOW NEPHEHAMKYISIPHON IIIOCKOCTH. OpTOroHaIbHOE
npoekTupoBaHue. llepneHAuKyIssp ¥ HAKIOHHBIE: pAacCTOSHUE OT TOYKH [0 IUIOCKOCTH,
paccTosiHue OT MPSIMON 10 TUIOCKOCTH, MPOEKIUs (PUTyphl Ha TUIOCKOCTh. [leprnenaukynspHOCTh
IJIOCKOCTEH: INPU3HAK MEPHEHAUKYJISAPHOCTH JABYX IUIOCKOocTe. Teopema o0  Tpéx
MEePIEHIUKYIISPAX.

VYIuIbl B IPOCTPAHCTBE: YTOJI MEXKIY IIPSIMOU U INIOCKOCTBIO, IBYTPAHHBIA YIOJl, IMHEHHBIN
Yroa JBYIPaHHOIrO yria. TpEéXrpaHHbli M MHOrorpaHHble yribl. CBOMCTBA IUIOCKHX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpaHHuKu

Buibl MHOTOTpaHHHKOB, pa3BEPTKAa MHOTOrpaHHUKA. [Ipu3ma: n-yronpHas npusma, npsamas
U HaKJIOHHAasg TpHU3MBI, OOKOBas MW TOJHAas TOBEpPXHOCTh npu3Mbl. [lapamienenunen,
MPSMOYTOJIbHBIN Mapajyieienuien] M ero cBoiicTBa. Kparwaiimme myTH Ha MOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. I[IpoctpancTBennas teopema Ilugaropa. IMupamuma: n-
yrojibHasi NMpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep u OOKOBBIX TpaHen
IpaBWIbHON nupaMubl. [IpaBuibHBIE MHOTOTpaHHMKH: IIpaBWIbHAs MpPU3Ma WU INpaBUIIbHAs



nUpamMu/a, MpaBUiIbHAas TPEYyroibHas NUpaMuia U MPpaBUIIbHBIN TeTpasap, KyO. [Ipencrasinenue o
IIPABWJIBHBIX MHOTOTPaHHMKAX: OKTa’dAp, NOAEKAdp U UKOCAIIP.

Brrurcnenue 31eMEHTOB MHOTOTPAaHHHUKOB: péOpa, nuaroHanu, yriel. [Lmomans 60koBoi
IIOBEPXHOCTH U MTOJHON OBEPXHOCTHU MIPSIMOI IIPU3MBI, IIJIOIAIb OCHOBAaHUM, TEOpEMa 0 OOKOBOM
MOBEPXHOCTHU MpsIMOI mpu3Mbl. [lmomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTH MPABHIBLHON
IIUPAMHU/JIBI, TEOPEMA O IUIOIIAAN YCEYEHHON TUPaMUIBL.

CuMmMeTpuss B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPAaBUIBHBIX MHOIOTPAaHHHUKOB.
CuMmMeTpuss B TPaBUIBHOM MHOIOIDAaHHUKE: CHMMETPHUS IapajulelIeNuIend, CHUMMETPHs
IIPABWJIBHBIX IPU3M, CHMMETPHSI IPABUIILHON TUPAMU/IBL.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIIPABIECHHBIE BEKTOPBL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHsA C BEKTOpAMHU: CIIOKEHUE W BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha uncio. CBOMCTBA CII0KEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS
BEKTOpa Ha 4Kci1o. [IoHsATHE KOMIUTaHApHBIE BEKTOPHI. I [pM3HaK KOMIIIIAaHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IoKEHUMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopauHaT B npocTpaHcTBe. KoopanHatel Bektopa. CBsi3b
MEXy KOOpJUHATaAMHM BEKTOpa M KOOPAMHATAMHU TOYEK. YTOJI MEXIy BeKTopamu. CkanspHoe
IIPOU3BEICHNE BEKTOPOB.

11 KUIIACC

Tesa BpaieHust

[TonsiTus: UMAMHApPUYECKas TOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, cepuueckas
MOBEPXHOCTh, 00pa3yIolIKe MOBEpXHOCTEeH. Tena BpaleHus: UINH]IP, KOHYC, YCEUEHHBIN KOHYC,
ctepa, map. Bzaumuoe pacnonioxkeHue chepbl U TUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe.
N300pakeHue Tes BpallleHus Ha MII0CKOCTH. Pa3BépTka nmnmuapa u konyca. Cummerpus chepbl
U 11apa.

O6Bvém. OcHoBHBIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00bEME NPAMOYTOJIBLHOTO
napajuienenunena u ciaeactsus u3 He€. OOBEM NpsIMONM M HAKJIOHHOM MPU3MBI, LMIUHAPA,
nupamMuibl 1 KoHyca. O0bEM 1mapa 1 apoBOro CerMeHTa.

KomOunanuu Ten BpamieHus W MHoOrorpaHHukoB. [Ipu3ma, BnucaHHas B LMJIMHAD,
onucaHHas okojio muwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockocthlo. Kacanue mapa u
cdepsl I0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIMCAHHOTO OKOJIO c(hepsl, Chepbl, BHUCAHHON B
MHOTOTPaHHMK WJIN TEJIO BPALLCHMUS.

[Inomane MOBEPXHOCTH IMIMHApPA, KOHyca, miomanb cepsl u e€ vacteid. [lomobue B
npoctpanctBe. OtTHomeHHe 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYp.
[IpeoOpazoBanue monodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnit MHOTOTpaHHUKOB U TN BPALLEHHUS: CEYSHUSI IIMITHHIpa (TTapaljIeIbHO
U NEPHEHIUKYISIPHO OCH), CEYEHHs KOHYca (IIapajuleJIbHbIE OCHOBAaHUIO U MPOXOASILUE YEPE3
BEpILMHY), CEUYEHUS I1Iapa, METOAbl IMOCTPOSHUSI CEYEHMI: METOJ CIEI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMSI, METO]] IEPEHOCA CEKYLIEH MJIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexkTops! B ipocTpancTBe. Onepanuu HaJl BEKTOpaMU. BEKTOpHOE yMHOKEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXeHHsA. [IpsMoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIH METOX MpH
pELICHUH T€OMETPUUECKUX 3a7au.

J{BH2KeHHs B IPOCTPAHCTBE

JBmwxkenus nmpoctpancTBa. Otobpakenus. J{BrmxeHus u paBeHCTBO Guryp. OOmue cBolcTBa
JBUKCHUU. Buabl NBUKEHUN: MapaJuleIbHbIN IIEPEHOC, LEHTPAIbHAs CUMMETPHUs, 3€pKalbHas



CUMMETpHUs, OBOPOT BOKpYr mpsiMoii. IIpeoOpazoBanust momnobus. [psimas u cdepa Ditnepa.
NPEIMETHBIE PE3YJIbTATbBI

K koHnny 10 ki1acca o0yyaromuiicss Hay4uTcs:

CBOOOJTHO OIEPUPOBATh OCHOBHBIMU IOHSTUSAMH CTEPEOMETPUU MpPU pPELICHUH 3aJad U
IIPOBEJCHUN MAaTEMaTUUYECKUX PACCYKICHUM;

IPUMEHATh aKCHOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX NIPU PELICHUH T€OMETPUUYECKUX 3ajiay;
KJaccu(UIMpOBaTh B3aUMHOE PACIIOIOKEHHE TIPSAMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, NPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO OTIEPHPOBATH MOHATHIMM, CBI3aHHBIMH C YIJIAMU B IIPOCTPAHCTBE: MEKAY MPSMBIMU B
IPOCTPAHCTBE, MEXKY NPSIMOM U IIJIOCKOCTBIO;

CBOOOJHO ONEPUPOBAThH MOHATUSMH, CB3aHHBIMU C MHOTOTpaHHUKAMU;

cBOOO/IHO pacro3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAHHUKOB (MpU3Ma, MUpaMu/Ia, MpsiMOYTOJIbHBIN
napajuienenunen, kyo);

KJaccu(puIUMpoOBaTh MHOIOI'PAaHHUKH, BEIOMpPAs OCHOBAHUS JJIS KIacCU(PHUKALIUH;

CBOOOJHO ONEPUPOBAThH MOHATUSMH, CBA3aHHBIMU C CEYEHUEM MHOTOTPAHHUKOB INIOCKOCTHIO;
BBINOJIHATh NapajljiesIbHOE, LEHTPaJbHOE M OPTOrOHAJIBHOE MPOEKTHpOBaHHE (UTYp Ha
IJIOCKOCTb, BBIIIOJIHATH N300pakeHUsl (pUryp Ha IJI0CKOCTH;

CTPOUTH CEYEHUS MHOTOIPAaHHUKOB PA3IMYHBIMU METOIAMH, BBINOJIHATH (BBIHOCHBIE) IJIOCKUE
YEepTEXH U3 PUCYHKOB IPOCTHIX OOBEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHHU3Y;

BBIYUCIIATH IUIOIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MUPaMUa), TeOMETPUYECKHX Tel
C IpUMeHeHueM Hopmy;

CBOOOJIHO ONEpPHPOBATH INMOHATHUSAMHM: CUMMETPHsS B IMPOCTPAHCTBE, LEHTP, OCb U IUIOCKOCTh
CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUHU (DUTYPBI;

CBOOOJTHO OINEpUPOBaTh IOHATUSAMH, COOTBETCTBYIOLUIMMM BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH IEUCTBUS HaJl BEKTOPaMH;

pemath 3aJayd  Ha  JOKa3aTelbCTBO MAaTeMAaTUYeCKUX OTHOIIEHWH U HaXOXACHHE
TEOMETPUUYECKHUX BEIUYNH, IPUMEHSS U3BECTHBIE METO/IBI IIPU PEIIEHUU MAaTEMATUYECKUX 3a7a4
MOBBILIEHHOT'O U BHICOKOT'O YPOBHSI CJIO’KHOCTH;

IIPUMEHATH IPOCTEMINNE IPOrPaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHUKAIIUOHHBIE CUCTEMBI
IIPU PEIICHNN CTEPEOMETPUUECKHX 3a/1aY;

U3BJIEKaTh, MpPeoOpa3oBbIBATh M MHTEPIPETUPOBATh HH(POPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX PUTypax, MPEACTaBICHHYIO Ha YepTeXaxX U pUCYHKaX;

IIPUMEHATH IIOJYYEHHBIE 3HAHUS HA IPAKTHKE: CPaBHMBAThb M AHAJIU3UPOBATh pEAIbHBIE
CUTyalluu, MPUMEHSATh HM3yY€HHbIE TOHATHUS B MpPOLECCe IOMCKAa PElIeHUS MaTeMaTH4YeCKU
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEIOBATh MOCTPOEHHBbIE MOJENU C HCIOJB30BaHUEM TI'€OMETPUYECKUX MOHSTUH U TEOpeM,
anmapara anreOpbl, pelaTh NPaKTHYECKUE 33a4H, CBI3aHHBIE C HAXOXKAEHUEM IeOMETPUIECKUX
BEJIMYUH;

UMETh TpE/CTaBIeHUs] 00 OCHOBHBIX OJTamax pa3BUTHS TEOMETPUM KaK COCTaBHOM 4YacTu
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

K xonmy 11 ki1acca o0yyaromuiicss HAyYUuTCS:

CBOOOJTHO OTEPHPOBATH IOHATHUSMH, CBS3aHHBIMA C IMJIMHAPHYECKOW, KOHHYECKOW U
cheprueckoil MOBEPXHOCTIMU, OOBSICHITH CITIOCOOBI TTOTYUEHUST;

OTEpUPOBATH MOHATHIMH, CBSI3aHHBIMH C TEJaMH BpallleHUs: HWIMHIPOM, KOHYCcOM, cepoit u
1apom;

pacrno3HaBaTth Teja BpamieHus (IUIHHAP, KOHYC, cdepa U map) U 00BACHATH CITOCOOBI MOTYUYEHUS
TEJ BpAIICHHUS,



KJIaccu(UIIUPOBaTh B3aUMHOE PACIIONOKEHHE CEPhI U TNIOCKOCTH;

BBIUUCIIATh BEJIMYMHBI 3JE€MEHTOB MHOTOTPAHHUKOB M TeJ BpalleHUs, O0BbEMBI M IJIOLIATU
MOBEPXHOCTEH MHOTOT'PaHHHUKOB M T€J BPALICHHUS, TEOMETPHUECKUX TEJI C IPUMEHEHHEM (HopMy;
CBOOOJHO ONEpUPOBaTh IOHATUSMM, CBS3aHHBIMM C KOMOMHALMSAMHU TeJl BpallleHUs U
MHOTOTPaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIM B cepy M ONMUCAHHBIA OKOJIO cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK HJIU TEJIO BPAIICHHUS;

BBIYUCIISITH COOTHOILICHUS MEXK/Y TUIOIIAASIMUA TOBEPXHOCTEH 1 00BbEMaMU IOJJOOHBIX TEIT;
n300paxkaTb M3y4yaeMble (UIYphl, BBINOIHATH (BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB
IPOCTBIX 00BEMHBIX (PUTYp: BH]I CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHHS TEJ BpaIllCHHS,;
U3BJICKaTh, WHTEPIPETUPOBATh U IpeoOpa3oBbIBaTh HMH(DOPMALUMI0 O IMPOCTPAHCTBEHHBIX
reoMeTpUUECKUX (PUrypax, MpeaCTaBICHHYIO Ha YePTeKaxX U pUCYHKaX;

CBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH Oll€paliy HaJl BEKTOPAMU;

3a[1aBaTh INIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOM CHCTEME KOOPAMHAT;

pemaTh €OMETPUYECKHE 3aJa4d Ha BBIYMCIICHME YIJIOB MEXKAY MPSIMBIMM M IUIOCKOCTSIMM,
BBIUMCJICHUE PACCTOSHUHM OT TOYKHM [JO IUIOCKOCTH, B LIE€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJHMHATHOI'O METOa IIPH PELICHUH;

CBOOOJIHO OIIEpPUPOBATh MOHATUSAMU, CBI3aHHBIMU C IBUKEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA
JIBYOKCHUM;

BBINOJIHATh M300pakK€HUsT MHOTOTPAaHHUKOB M TeJl BpALICHUs MPU MapajuleIbHOM IepeHoce,
LEHTPAJIbHOW CUMMETPUH, 3€PKaJIbHOM CHMMETPUH, IIPA IIOBOPOTE BOKPYI IPSMOMH,
npeoOpa3oBaHus OI00MS;

CTPOUTh CEUYEHHMS] MHOTOTPAHHUKOB M TEJl BPALLEHUS: CEYEHHUS LMIMHApa (mapauleJbHO U
HEPIEHIUKYIIIPHO OCH), CEYEHUs KOHyca (MapauleibHble OCHOBAaHMIO M IPOXOSIIUE Yepe3
BEpILMHY), CEYEHHUS 11apa;

UCIIOJIB30BaTh  METOABl IIOCTPOCHMUS CEYEHMM: METOJ  CIENOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEH IIIIOCKOCTH;

JIOKa3bIBaTh NT€OMETPUUECKHUE YTBEPKICHUS;

INPUMEHSTh FeoMeTpruecKkre (HakThl ISl pEIICHUs CTEPEOMETPUUYECKUX 3a/1a, ITPeIoJIararoinx
HECKOJIKO LI1aroB PeleH s, €CIIU YCIIOBHsI IPUMEHEHHs 3a/1aHbl B SIBHOM M HESIBHOU (opMe;
pemate 3a4a4d  Ha  JIOKA3aTeJIbCTBO MATEMaTUYECKUX OTHOIIEHMM W HAXO0XJICHHE
TEOMETPUUYECKUX BEJINYUH;

MPUMEHSTh IPOTPAMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN
CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHATh TIOJIyYCHHBIE 3HAaHUsA Ha IIPAKTUKE: CpPaBHHUBATh, AHAJIU3MPOBAaTh M OLICHUBATH
peallbHbIE CUTYallUH, IPUMEHATh U3Y4YECHHBIE IOHATHUS, TEOPEMBI, CBOICTBA B IPOLECCE MOUCKA
peleHus: MaTeMaTH4ecKu cPOpMYIMPOBAHHON MPOOIEeMbl, MOJICIUPOBATh peajlbHble CUTYyallun
Ha S3BIKE T€OMETPUU, UCCIIEN0BATh IIOCTPOCHHBIE MOJECIIH C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUM M TeopeM, ammapara anreOpbl, pemaTh NOPaKTHYEeCKHE 3a/ayd, CBSI3aHHBIE C
HaXO0X/IEHNEM T€OMETPUUYECKUX BEINUMH;

UMETh IMpe/ACTaBiIeHUs] 00 OCHOBHBIX JTamax pa3BUTHUS TE€OMETPUU KaK COCTaBHOW YacTH
dbyHaaMeHTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA (I10 I'OJAM OBYUYEHMUS)

10 kaacc

HasBanue pa3nena (Tembl)
(KONM4ecTBO 4acoB)

OcHOBHOE coziepKaHue pasjena
(Temsr)

OCHOBHbBIE BHJIBI IEATETBHOCTH
o0yJaroImuxcs

ONeKTpOHHBIE

(undpossie)
00pa30BaTeIbHbIE PECYPCHI

ﬂeHTeHLHOCTL yaurted €
Y4Y€TOM NpOrpaMmsbl
BOCITMTaHUA

BBenenue B crepeomeTpuo
(23 4).

OCHOBHBIE TIPOCTPAHCTBEHHBIE (DUTYPHI.
[oHsiTHs cTEepeoMeTpuH: TOYKa, MpsMas,

IJIOCKOCTh, MPOCTPaHCTBO. (OCHOBHBIE
mpaBWia W300paKEHWS Ha PHUCYHKE
IUIOCKOCTH,  MAapaJICNBHBIX  MPSIMBIX

(OTpe3KoB), CepeMHEI OTPE3Ka.
IMonsaTHA: MepeceKaromuecs: MIOCKOCTH,
nepeceKaromuecs npsmMas U IIOCKOCTb;
MIOJTYTIPOCTPAHCTBO.

AKCHOMBI ~CTEpEOMETpUH U  TIEPBBIE
CIEJCTBUA U3 HUX.

Cnoco0bl 3a1aHusI IPSMBIX H IIOCKOCTEH
B IIPOCTPAHCTBE.

O003Ha4YeHUsI IPSMBIX U TUIOCKOCTEH.
Ceuenust. Uzobpakenne CeYeHUI
UpaMuabl, Ky0a W IpU3MBI, KOTOpHIE
TIPOXOAT uepe3 ux pédbpa. MzoOpaxeHue
nepecevdeHys MOIyYeHHBIX IUIOCKOCTEH.
PackpammBaHue IOCTPOCHHBIX CEUEHHH
Pa3HbIMHU [IBETaMHU.

MerTopa ciieoB ISl TOCTPOCHUS CEUCHHH.
CBoiicTBa TEpecedeHUil TMpSIMBIX W
minockoctedl. IlocTpoeHue ceuyeHuit B
nupampzae, kybe mo TpéM TOUKaM Ha
pé6pax. Co3ganne BHIHOCHBIX YepPTEKEH
1 3aIHCh IIar0B TIOCTPOCHUS.
[ToBTOpEHME TIIAaHUMETPHH.

Teopema 0 TIPOTIOPIIMOHAIEHBIX
orpe3kax. Ilogobue  TpeyrojabHUKOB.
Teopema Menenas. Pacuérsl B ceueHmsIX
Ha BBIHOCHBIX YepTeKax.

Hcropust pa3BuTHs IIIAHUMETPUH U
CTEPEOMETPHUH

Omnpenensats IUIOCKOCTh Kak (GUrypy, B
KOTOpOﬁ BBITIOJTHACTCA  IIJIAHUMCTPUSL.
Henatp npocTeiue JIOTUYECKHUE
BEIBOJBl W3 AKCHOMATHKH IUIOCKOCTH.
[puBoguts TIpUMEPEI pearbHBIX
O00BEKTOB,  HWAcamM3alMell  KOTOPBIX
SIBIISTFOTCS] aKCHOMBI TEOMETPHUH.
Uzyaats, TIPUMEHSTh TIPUHITUIIEI
MTOCTPOCHUS CEUCHHI.

Hcnonp30BaTh U1 HOCTPOCHUS CEUEHUN
METOA CIIEI0B, METOA BHYTPEHHETro
NPOEKTHPOBAaHUS,  METOJ  IlepeHoca
CeKylIel MII0CKOCTH.

Pemate crepeomeTpHueckue 3agadd: Ha

OlIpeZe]IeHNe  BHAA  CEYEHMs u
HaXO0XJICHNE €ro IIIOMIa/IH.
AKXTyanu3upoBaTh (AaKTBl U METOJBI
IUIAHUMETPHH,  PEJIeBaHTHBIE  TeMe,
TIPOBOANTH aHAJIOTHH.

Hcnonp3oBaTh TpH  pemIeHWH  3ajad

CIIeTyIOIIHe MIIAaHUMETPUIEeCKUe (aKThl 1
METOABbI:

Teopembt ®darneca u o
MPOITOPLIAOHAIBEHEIX OTpE3Kax.
ANTropuTM AesIeHus OTpe3Ka Ha N paBHBIX
yacteil. Teopema Menenas.

PaBHOOenpeHHBII TPEYrOJbHUK.
PaBHOCTOpOHHUIT TPEYrOJbHUK.
[IpsiMOyroabHBIHf TPEYTOJbHUK.
CBoiicTBO CpeiHEN IMHUY TPEYTObHUKA.
CgoiicTBO OHCCEKTPUCHI yriaa
TpEyroJbHUKA. CpoiicTBO  MeauaH
TPEyroJIbHHUKA.

http://window.edu.ru
https://resh.edu.ru
www.planetashkol.ru
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«Yuun.py».

MuunuupoBanue U NOAAEPIKKA

UCCJIEI0BATEIIbCKON
JIeITeNIbHOCTH O0YyYalolIuXCsl B
paMKax  peanu3alMd ~ UMH

HHANBUAYAJIbHBIX U I'PYHNIIOBBIX
HCCJIICAOBATCIIBCKUX MPOCKTOB,

4TO Jact o0ydaromumcs
BO3MOKHOCTb npuodpectu
HaBBIKH CaMOCTOSITEILHOTO
peleHus TEOPETUYECKOI
npoOJIeMbl, TEeHEPUPOBAHUSA U
odopmieHUs COOCTBEHHBIX
uzaeu, YB@XUTEIBLHOTO

OTHOIIEHMSI K YYKUM HJIEsM,
opopMIeHHEIM B  paboTax
JPYTUX UCCieoBaTeNneil, HaBbIK

Ty OJIMYHOTO BBICTYIUICHHS
nepen ayJIuTOpHEH,
apryMEHTHPOBaHUS "
OTCTaWBaHUS  CBOGH  TOYKH
3pEeHUSL.
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[pu3Haku O 00U TPEYTOJIEHUKOB.
[omyyate mpencTaBieHUss 00 OCHOBHBIX
JTamax  pa3BUTHS  TEOMETPUM  Kak
COCTaBHOH 4YacTH (hyHOAMEHTa Pa3BUTH
TEXHOJIOTHH

B3aumnoe pacroJIoKeHue
MIPSIMBIX B IIPOCTPAHCTBE

( 69

B3aumHOe pacnonoxeHue IpsMBIX B

IIPOCTPAHCTBE. CkpemuBaromuecs
npsamsele. I[IpusHaku CKpeIMBAIOIIKXCS
MIPSIMBIX.

[NapannensHBIC TIPSIMBIE B IPOCTPAHCTBE.
Teopema 0 CYyIIECTBOBAHUU u
€IMHCTBEHHOCTH TPSMOW MapauieIbHOM
JAaHHOW TpAMOM, MNpoxonsdlel uepes
TOYKY TPOCTPAHCTBAa W HE JICKAIIEH Ha
JaHHOU mpsiMoi. JlemMMa o mepeceueHuun
NMapajyiebHBIX MPSIMBIX  TJIOCKOCTBIO.
[TapannensHOCTH Tpex NpsAMBIX. Teopema
0 TpE€X MapaIeqbHbIX MPSIMBIX.

Teopema 0 cKkpemuBarOUUXCs MPSMBbIX.
[TapannensHoe MIPOEKTUPOBAHUE.
OCHOBHBIE CBOWCTBa MapayIeIbHOTO
MPOEKTHPOBaHUs. M300pakeHne pa3HBIX
¢uryp B mapayuieIbHOMN MPOSKINH.
LeHTpanbHas npoeKuusl.

Yron ¢ coHanpaBieHHBIMU CTOPOHAMH.
Yroa Mexay npsiMbIMU.

3amaun Ha JI0Ka3aTeIbLCTBO u
HCCIIEOBAHUE, CBsI3aHHBIE c
paCHOHO)KeHI/IeM HpHMBIX B
MIPOCTPAHCTBE

Knaccugumnuposars B3aUMHOE
pacroJio’keHHe NMPSIMBIX B IIPOCTPAHCTBE,
WUTIOCTPUPYST PUCYHKAMH M TPUBOIS
IIPUMEPBI U3 pPEabHOM KU3HMU.

Jloka3bIBaTh T€OpEMY O CYHIECTBOBAHHUU

W eIWHCTBEHHOCTH  IapaJuleIbHON
NpSIMOM, MPOXOJAIIEH uepe3 TOuKy
MIPOCTPAHCTBA U HE JIeXkalled Ha JIpyron
NpsSMOH;  JeMMy O  HepecedeHHun
IUIOCKOCTH  JIByMsl  TapaJuIeNbHBIMA
IPSIMBIMU; TeopeMy 0 TpEX

nmapaICJIbHBIX MMPAMBIX.

Jloka3pIBaTh MPU3HAK CKPELIHBAOIIUXCS
OPSMBIX, TEOPEMY O CKPEIIUBAIOIINXCSI
MPSAMBIX.

Jloka3bIBaTh TEOpPEMY O PaBEHCTBE YIJIOB
C COHAIPABICHHBIMHI CTOPOHAMH.
OOBACHATS, 49TO Ha3bIBACTCS
apajuieIbHbIM u LEHTPATBHBIM
MPOSKTHPOBAHUEM U KaK BBIOJIHICTCS
MIPOEKTHPOBAHUE (PUTYP HA TIOCKOCTb.
Jloka3piBaTh CBOMCTBA Mapajie]bHOTO
MPOEKTUPOBAHUS.

N3o0pakaTh B mapayuieIbHON TPOEKIIUU
pa3HbIe TeOMETpUIECKHe QUTYPHI.
Pewath crepeoMeTpuyecKkue 3afadd Ha
JIOKA3aTelNbCTBO W HCCIIEAOBAHUE,
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MuunuupoBanue U NOAAEPIKKa

UCCJIEI0BATEIIbCKOM
JIeITeNIbHOCTH O0YyYalolIuXCsl B
paMKax  peaiu3alMd  HMH

HHANBUAYAJIbHBIX U I'PYHNIIOBBIX
HCCJIICAOBATCIIBCKUX IPOCKTOB,

49TO JacTt o0yJaroIumMcst
BO3MOKHOCTh npuoOpecTu
HABBIKH CaMOCTOSTEIFHOTO
peureHus TEOPETHYECKON
npoOJIeMbl, TEHEPUPOBAHUA H
odopmieHUs COOCTBEHHBIX
Hjei, YBaXXUTEIBHOTO

OTHOIICHUA K YYXKHUM HUICIAM,
opopmieHHBIM B paborax
JIPYTUX HCClIeIoBaTeNeH, HaBbIK

Ty OJIMYHOTO BBICTYTIICHUS
nepen ayauropuei,
apryMeHTHPOBaHUS u
OTCTaWBaHUS  CBOEH  TOUKHU
3pEeHusl.
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CBA3aHHBIC C PACIOJIOKCHUCM IIPSAMBIX B

IPOCTPAHCTBE.
[TpoBoauTh JI0Ka3aTesbHbIC
paccyxIeHus pu pelIeHnn

TEOMETPUIECKUX 3aJav, CBA3aHHBIX CO
B3aUMHBIM DPAacCIOJIOKECHUEM TIPSAMBIX B

MIPOCTPAHCTBE.
CpaBHUBATH, aHATU3UPOBATh "
OLICHWBATh  YTBEPXKICHHA C  IENBIO

BBISIBJICHUSI JIOTHUECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKICHHH.

MogaenupoBath peaibHble CHUTYallUH,
CBA3aHHBIC CcOo B3aNMHBIM
PacCIIOJIOKECHUEM MpAMBIX B

MIPOCTPAHCTBE, Ha S3bIKE [EOMETPHUH.
HccnenoBaTh MOCTPOSHHBIE MOJAETH C
HCTIONIb30BAaHHEM TEOMETPHUYCCKHUX
MIOHATHH M TEOpeM, almapara anreOpsl,
U(POBEIX PeCypcoB.

[Momyuats Ipe/ICTaBIICHUE 0
LEHTPAILHOM TPOEKTHPOBaHMU U 00
HCTOPUH paboT M0 TEOPHH NEePCHEKTHBEI

[TapaynenbHOCTh NPAMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE

(84)

IlonsaTHs: mnapajnesnbHOCTh MNPSIMOM U
IUIOCKOCTH B ITIPOCTPAHCTBE.

IIpu3Hak napamienbHOCTH MPSAMOU U
wiockoctu. CBoMCTBa MapauleNbHOCTH
NIPSIMOU U TUIOCKOCTH.

I'eomeTpuueckuie 3a1a4un Ha BBIYUCICHUE
U JI0Ka3aTelNbCTBO,  CBSI3aHHBIE  C

NapajIeNbHOCTBIO MIPSIMBIX u
IUIOCKOCTEH B IPOCTPAHCTBE.
Pacuér ortHomenuii. IlapannensHas

MIPOEKLMS, TPUMEHEHHE ISl TOCTPOCHHMS
ceueHni Ky0a 1 mapasuiesenumnesa.
CaoiicTBa mapayuieNenuIe1a U MPU3MBIL.
[MapamnenbHble MIOCKOCTH. [Ipu3HaKu
MapajulelbHOCTH  JBYX  IUIOCKOCTE.
Teopema o MapajuieIbHOCTH u
€IMHCTBEHHOCTH TUIOCKOCTH,
NpoXozsiied  4epe3  TOUKY, HE
NIPUHAVICKAILYIO0 JTAHHOHW IIJIOCKOCTH H

Knaccugumuposars B3aMMHOE
pacrojoXeHue MpsMONM M IUIOCKOCTHU B
MIPOCTPAHCTBE, MPUBOISA
COOTBETCTBYIOILIAE MIPUMEPBI u3
peanbHOM KU3HU.

DopMynupoBaTh onpeJesieHue

napajuiesIbHbIX IPSIMON U IJIOCKOCTH.
Joxa3piBaTh MpU3HAK O NapauIeIbHOCTU
npsMOM W IUIOCKOCTH;  CBOMCTBa
NapajuieIbHOCTH MPSIMON U TIOCKOCTH.
Pewate  cTepeomeTpuueckue  3agauu
BBIYHCIICHUS u Jl0Ka3aTebCTBO,
CBSI3aHHBIE C TAPAUICIBHOCTHIO MPSIMBIX
U MIJIOCKOCTEHN B IPOCTPAHCTRE.

Pewate  mpakTuueckue 3azadd Ha
IIOCTPOCHHE CEUYEHUH Ha dYeprexax
TeTpad/pa U Napajieenunea.

Pewate  crepeoMerpuueckue  3ajaud,
CBS3aHHBIE C TIOCTPOCHUEM CEUYEHUIl
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MHunuupoBaHue U NogaepKKa
UCCJIEI0BATENIbCKOM
JeSITeTIbHOCTH O0yJaromuxcs B
pamMKax peanu3anui UMU
WHAWBUAYAJIBHBIX U I'PYIIIIOBBIX
HCCIEI0BATENIbCKUX IPOEKTOB,
YTO IacT 00yUJaIOIIHMCS
BO3MOXKHOCTb PHOOpECTH
HAaBBIKM CaMOCTOSTEILHOIO
peLIeHUs TEOPETUYECKON
po0IIeMbl, FeHEpUPOBAHUS U
odopMmieHHsT COOCTBEHHBIX
uzeH, yBaXXUTEIbHOTO
OTHOIICHUSA K YyXXUM HUJCIAM,

0 OpMIICHHBIM B paboTax
JIPYTUX UCCIIeIoBaTeliel, HaBbIK
ITyOJIMYHOTO BEICTYIUICHHS
nepes ayAUTOpHEH,
apryMeHTHPOBaHUs U
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CIEICTBUS U3 HEE.

CBoiicTBa MapayieabHbIX INIOCKOCTEH: 0
MapajyIeIbHOCTH TNPSIMBIX TNIE€PECeUECHUs
IIPU TIEPECEUCHUN [BYX MapalIeIbHBIX
IUIOCKOCTeH  TpeTbed; 00  oTpe3kax
MapauIeNIbHBIX MPSAMBIX, 3aKII0YEHHBIX
MEXIY HapauIeIbHBIMK IIOCKOCTAMH; O
NepecedeHn  IpAMOH € JABYMsA
MapauIeNbHBIMH TUIOCKOCTSIMH

IUIOCKOCTBIO.
[IpoBOaUTH  JIOTUYECKHM  KOPPEKTHBIE
JIOKa3aTelbHbIE paccyxeHus npu
peleHnn TCOMETPHUUECKUX 3a1a4
CBSI3aHHBIX [¢ MapaJuIeNbHOCTHIO
TUIOCKOCTEH.

CpaBHHBATh W aHAIH3UPOBATH pEaAbHBIC
CHUTYaIlNH, CBsI3aHHBIE C

MapauIeIbHOCTBIO MPSMON M INIOCKOCTH
B MIPOCTPAHCTRBE; MOJIETUPOBATh
pealpHBIC  CUTyallUH, CBSI3aHHBIE C
NapajyIeIbHOCTRIO MPSIMOM M MJIOCKOCTH
B IPOCTPAHCTBE, HA SI3BIKE T€OMETPUU

OTCTaMBaHUS CBOCH TOUKH
3peHUsL.

IlepneHauKyIIPHOCTD
OpsMBIX M IUIOCKOCTEH
IIPOCTPAHCTBE

(25 9)

B

[ToBropenue: Tteopema Ilugaropa Ha
IUIOCKOCTH, TPUTOHOMETPHSI
MPSAMOYTOJBEHOTO TPEYTONbHUKA.

CpoiictBa kyba ¥ MPSIMOYTOJIBHOTO
napajuleNienunesia. ByluncieHne AIuH
OTPE3KOB B KyOe ¥ IPAMOYTOIBHOM
rapaJulesenumese.

[lepneHauKyasIpHOCTD psIMOi u
IJIOCKOCTH. ITpusnak
MEPIICHANKYIIPHOCTH OpSIMOH "

mockocTy. Teopema o CylecTBOBaHUY U
€IMHCTBEHHOCTU NPSIMOM, MpoxXoAsiieit
uepes TOUKY IIPOCTPAHCTBA u
MEepPIEHIUKYIISPHOM K IIJIOCKOCTH.
[InockocTH W NEpPHEHIUKYISIPHBIE UM
npsiMasi B MHOTOTPaHHUKAX.
[lepneHaukymsip 1 HaKJIOHHASI.
[HocTpoeHue neprneHauKyiIsapa U3 TOUKH
Ha OPSMYIO.

Teopema o0 Tpéx mNepHEeHAUKYISpAx
(mpstmast u oOpaTHas).

VYron MEXAY  CKPELIUBAIOLIUMUCS
npsMbiMH.  [loWcK  TepHeHIUKYIISIPHBIX
TIPSIMBIX c HOMOMIBIO

NEPIEHIUKYIISIPHBIX IUIOCKOCTEH
OpToroHanabHOE NPOEKTUPOBAHUE.

AxTyanu3upoBaTb (aKTBl W METOJbI
IUTAaHUMETPHUM,  PEJIeBaHTHBIE  TeMe,
MIPOBOJIUTH AHAJIOTHH.

®dopmynupoBaTh OIpENENEHUs:
MEPIEHANKYIAPHBIX MIPSIMBIX B
MIPOCTPAHCTBE; ONPENECIECHUE MPSAMOH,
MEPIEHANKYIISIPHOM K IIIOCKOCTH.
Jloka3bIBaTh: JIeMMY 0
HEepHeHTUKYIIPHOCTH JBYX
HapajjieNbHBIX ~ MPSIMBIX K TpeTheit
OpSAMOM; TEOPEMBI O CBSI3H MEXIY
HapajyIebHOCTRIO  MPSIMBIX M HX

HEepPHEeHIUKYIAPHOCTBIO K IIIOCKOCTH.

Jloka3pIBaTh: TEOpEMY, BBIPAKAIOIIYIO
TIPU3HAK MEPICHIUKYIIIPHOCTH NIPSIMOH 1
IUTOCKOCTH; TEOPEMY O CYIIECTBOBAaHHUHU 1
€IMHCTBEHHOCTU MPAMOM, MpoXosmeit

qepes JaHHYIO TOUKY u
NEePIeHANKYIIPHOI K JTaHHOH
IIOCKOCTH.
N3o6paxaTs B3aUMHO
TIePIICHANKYIISIPHEIC MIPSIMYTO u
IUIOCKOCTb.
DopMynupoBaTh CBOMCTBO
MEPIIEHANKYJIApa MO OTHOUICHHIO K
IJIOCKOCTH.

IlomyuyaTts mpenacTaBIeHHE O 3HAYCHUU
NepHEeHANKYJIsIpa JJIsl ApYruxX obnacTted
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MuunuupoBanue U nogaepKKa
UCCJIEI0BATEIIbCKON
JeSITeIbHOCTH 00yYaroIuxcs B
paMKax peanu3anud MU
MHAWBHIYAIbHBIX U FPYNIOBBIX
HCCIIE0BATENBCKUX IPOEKTOB,
YTO JacT 00y4aroumuMcs
BO3MOXKHOCTH PHOOpeCTH
HaBBIKHA CAMOCTOSITEIIHHOTO
peuleHus TeOpEeTUIECKON
poOIeMbl, TeHEPUPOBAHUS U
odopmIIeHHST COOCTBEHHBIX
uaeH, yBaXXKUTEIbHOTO
OTHOIICHMSA K TyKUM HJEAM,

o opMIICHHBIM B paboTax
JpYTUX UCCIEN0BaTENeH, HaBbIK
ITyOJIMYHOTO BEICTYIUICHHS
nepe] ayAUTOpHEH,
apryMeHTHPOBaHUs U
OTCTaMBaHUSA CBOEH TOUKU
3peHMHS.




Iloctpoenue ceueHuil Kyb6a, NPU3MEL,
MIPAaBUIBHON MNUPaMUABI C IOMOIIBIO
OpPTOTOHAJIBHON MPOEKIHH.

Cummerpust B MIPOCTPAHCTBE
OTHOCHTENIBHO INIOCKOCTH. IInmockoctn
CUMMETpUN B MHOTOrpaHHUKax. [Ipuznax
MEPIEHANKYJIAPHOCTH IpsIMON u
IUIOCKOCTH KaK CJIEICTBHE CUMMETPHH.
IIpaBuabHBIE MHOTOIPAaHHUKH

Pacuér paccTosHUH OT TOYKH JI0
ITOCKOCTH. Crioco0sr OIIYCTUTh
NEPHEHIUKYIIAPEI: CHUMMETPHUS, CIABHUI
TOYKH T10 MapajiensHol npsimMoi. CaBur
10 HeNapaJUIebHOM NIPSIMOM, U3MEHEHUE
paccTosiHul

Hayku ((du3uka, dHEpreTuka, Jja3epHbIe
TEXHOJIOTHH), B  peaJbHOM  JKU3HU
(TexHHKa, OKpYKaromas 00CTaHOBKa).
Jloka3sIBaTh yTBEPXKICHNUS, CBSI3aHHBIC C
NpOEKIMEeW NpsMOM Ha  IJIOCKOCTb,
HENEPIEHIUKYISIPHYIO K 3TOH IPSAMOH.
Jloka3pIBaTh TEOpEMY o TpEX
MIEPIECHANKYIIIPaX U TEOPEMY OOpaTHYIO
TeopeMe O TPEX NEPIECHINKYISIpax.
[Monyuars Npe/CTaBICHUE 00
OpPTOTOHAJIFHOM NPOEKTUPOBAHUU.
Jloka3bIBaTh TEOpEMy O IPOEKIIMU TOUKU
Ha NpSIMYIO.

Pemate crepeomerpudeckue  3a1add,
CBS3aHHBIE C TEPIEHAUKYIIPHOCTHIO
TIPSMOH M TIIOCKOCTH.

PemaTe npukiagHble 3a1a49H, CBI3aHHbIC
c HaXxOXJICHHEM  TCOMETPHYECKUX
BEJINYNH.

Pematp  crepeomerpuueckue  3a1aud,
CBSI3aHHBIC C NPUMEHEHHEM TEOPEMBI O
TpEX NEPHEHIUKYISIPaX, HAX0XKICHHEM
pacCTOSHUMN, TOCTPOCHUEM MPOEKIIHM.
CpaBHHBATh " aHAJIN3UPOBATh
YIBEP)KICHUS C IENbI0  BBIABICHUA
JIOTHYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHui.

AHanu3upoBaTh ¥ MOJEIMpOBaTh Ha
SI3bIKE TEOMETPHH peallbHbIe CHUTYallWH,
CBSI3aHHBIE C MEPINEHAUKYISIPHOCTHIO
OpsIMOMl M IUIOCKOCTH; HCCIEJ0BaTh
MOCTPOCHHBIE MOJAENH, B TOM UYHUCIE U C
HCTIOJIF30BaHUEM almapara anreOpsl

VYribl U paccTOSTHUS

(16 1)

IloBTOpEHUE: yron Mexay NpsMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYTOJILHUKE, TEOpeMa
KOCHHYCOB.

IToBTOpEHMUE: yroa MEXKIY
CKpELIMBAOIIUMHUCS HPSIMBIMU B
IIpOCTpaHcTBe. ['eoMeTpudeckue MeTo bl

AKTyanm3upoBaTh (akTBl W  METOIBI

TIJIaHUMETPUH, PCICBAHTHLIC TEMEC,
IPOBOAWTH aHAJIOTUH.
DopMynupoBaTh OomnpeneseHue

JIBYTPAaHHOTO yTJa.

Jloka3bIBaTh CBOWCTBO PaBEHCTBAa BCEX
JIMHEHHBIX YIJIOB JBYIPaHHOTO YTJa.
KnaccuduimposaTs AByrpaHHbIE YIibl B
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MuaunuupoBanue v NoaepxKa
HCCJIEIOBATEIBCKON
JeSITeTPHOCTH O0yYaroImuXcs B
pamMKax peanu3ar UMU
I/IHJII/IBI/IllyaJ'lBHBIX nu prHHOBHX
HCCIIEeI0BATENIbCKUX IPOEKTOB,
YTO JIaCT 00YYaIOIIMMCS
BO3MOKHOCTh IPHOOPECTH
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BBIUUCIICHUSI yIiaa MEXJIy HpSIMBIMH B
MHOTOTpaHHHKAX.

JByrpannsiil yroia. CBoMCTBO THHEHHBIX
YIJI0B ABYTPaHHOTO YIia.
IlepriennuKyNApHBIE MITOCKOCTH.
CBolicTBa B3aMMHO IIE€PIEHINKYIISIPHBIX
IJIOCKOCTEH. IIpuznak
MEPIEHANKYIIPHOCTH IIJI0CKOCTEN;
TeopeMa O MNpPSMON NepecedeHHs IBYX
IIJIOCKOCTEHR NEPIECHIUKYISPHBIX
TPEThEU IJIOCKOCTH.

[IpsiMoyroJbHBIN NapajuiesienuIens; Kyo;
HU3MEPEHUs, CBOMCTBA MNPSIMOYrOJIBHOTO
napasenenunena. Teopema o qMaroHanu
IIPAMOYTONBHOTO  NapajuleNenunena
CIeICTBHE U3 HEE.

CrepeoMeTprdyeckue HW  NPHUKIATHBIE
3aa4d, CBSI3aHHBIE CO  B3aUMHBIM
PAacIoNOKEHHEM NPSMBIX U IUIOCKOCTH.
IoBTOpeHue: CKpEeLUBAIOIHECS
IpsIMbIE, TMapaJUIENbHBIE IIJIOCKOCTU B
CTaHJapTHBIX MHOT'OI'PaHHHUKAX.

ITapa mnapannenpHBIX IUIOCKOCTER Ha
CKPEIUBAIOIINXCS MPSIMBIX, PACCTOSIHHE
MEXJIy CKpPEIIMBAIOIIMMHUCS MPSIMBIMH B
IIPOCTBIX CUTYaLlUsAX.

OmnyckaHue HNEePIEHANKYIISIPOB,
BBIUUCIIEHUE PACCTOSIHUH OT TOYKH [0
TOYKH; IPAMOM; IIIOCKOCTH.
Brruncnenue paccTostHuH MEXKIY

CKpeLUBAOIUMUCS TIPSIMBIMHU c
MOMOILBIO NEPIEHAUKYIIPHON
IUIOCKOCTH.

TpéXrpaHHblid yroyi, HEpPAaBEHCTBA IS
TPEXTPAHHBIX YIJIOB.

Teopema IMudaropa, TEOPEMBI
KOCHHYCOB M CHHYCOB JJISl TPEXTPAHHOTO
yria. OneMeHTsI cepuyeckoit

TCOMETPHUH: TeOJC3NUCCKUE JIMHUH Ha
3emie

3aBHCUMOCTH OT UX I'PajlyCHOI Mephl.
DopMynupoBaTh OIpeeeHHE B3aUMHO
MePIeHANKYIAPHBIX INIOCKOCTEH.
JlokasblBaTh  TeOpeMy O NpPU3HAKe
MIEPIEHANKYIIIPHOCTH ABYX IIOCKOCTEIL.
DopMyIupoBaTh CIIEJICTBHE (m3
NpU3HAaKa) O  MHEPIEHANUKYISIPHOCTH
IUIOCKOCTH, KOTOpas HNEepHEeHIUKYISpHA
NPSIMOM, MO0 KOTOPOU MEPECEKAOTCs BE
IUIOCKOCTH, 3TH IIOCKOCTSIM.
Jloka3piBaTb  YTBEpXKIEHUS O  €ro
CBOWCTBAX; TEOPEMY U CIIEJICTBHE U3 Heé
o JuaroHajsax pAMOYTOJIBHOI'O
napaJulesenumnesa.

Pemate crepeomerpudeckue  3a1add,
CBS3aHHBIE C  IMEPNEHIUKYIIPHOCTh
OpsMBIX M IJIOCKOCTEH, HCHONB3ys
IUTAHUMETPHYECKNE (PAKTBI B METOIBI.
[IpoBomuTe  NOTMYECKH  KOPPEKTHBIE
JIOKa3aTeNbHbIE  PACCyKACHUS  IpHU
peUICHUN TCOMETPHUUCCKUX 3aaa4,
CBA3aHHBIX C HNEPINCHAUKYIAPHOCTHIO
TUIOCKOCTEM.

AHaJ'II/I3I/IpOBaTI> n MOACIUPOBATH Ha
A3BIKE T€OMETPUU PCAJIBHBIC CHUTYalluH,
CBsI3aHHBIC C NECPHEHANKYIIAPHOCTBIO
MPSIMBIX M IIOCKOCTEH.

HccrnenoBaTh MOCTPOEHHBIE MOJAEIH, B
TOM YHCJIE U C HCIOJIB30BAHKEM amIapara
aireOphl.

Pemate npuknanHele 3a1a4u, CBI3aHHbIE
c HaXO0XJIEHHEM TEOMETPUUECKUX
BCIIMYUH

HABBIKM CAMOCTOSITEITLHOTO
pelIeHUs TeOPETUIECKOM
pOOJIEMBI, TCHEPUPOBAHUS U
odopmIIeHnsI COOCTBEHHBIX
UaeH, yBaXXUTEIbHOTO
OTHOIICHUSA K TYKUM HIESM,

o OopMIICHHBIM B paboTax
JIPYTUX UCCIIeI0BaTeNeH, HABBIK
MyOMYHOTO BBHICTYIUICHUS
nepej ayIuTopuei,
apryMEHTUPOBAHUS U
OTCTauBaHUs CBOEH TOUKU
3peHHsL.




MHororpaHHuKu
(7 )

Cuctematusanus 3HaHUil:
MHOTrOrpaHHUK U €r0  3JIEMEHTHI.
IIupamuna. Bunel nupamun. [lpaBunbHas
MUpaMUAaA.

IIpusma. Ilpsimast 1 HaKJIOHHAs NPU3MBL.
[IpaBunbHas npu3Ma. IIpsmoit
napaseNenunes, MIPSIMOYTOJIBHBIH
mapajuiesienume], Kyo.

Brinmyknele MHOrorpaHHuku. Teopema
Ditnepa. IIpaBusnbHBIE u
NoJynpaBUJIbHBIC MHOTOTPAaHHUKH

Paborath ¢ yueOHHMKOM: 3a7aBaTh
BOTIPOCHI, JIeNaTh 3aMeYaHus,
KOMMCHTapUH.

AHanu3upoBaTh PELICHUE 3aJaUu.
PucoBats BbIyKJIBIE MHOTOTPAHHHUKH C
3aJITaHHBIMU CBOWMCTBaMH;
BOCCTAaHABJIMBATh OOIINIT BUJI BBITYKJIOTO
MHOTOTPAaHHHKA IO JIBYM €TO TPOESKINIM.
Jloka3piBaTh ~ CBOICTBa  BBIIYKJIOTO
MHOTOrpaHHUKA.

Pucosarsp BBIITYKJIBIC MHOT'OTpPAaHHUKH C
pa3HOU DIJIEPOBOM  XapaKTEPUCTUKOU;
HCCIIEIOBaTh BO3MOXKHOCTH MOJTY4EHUS
pe3yJibTara IIpyu BapbUpPOBAaHUU JAHHBIX.

Jloka3piBaTb ~ CBOMCTBA  IIPAaBHIIBHBIX
MHOI'OI'DaHHHUKOB. IInanuposats
IIOCTPOCHHE IIPaBUWIBHBIX
MHOITOI'DAaHHUKOB  HAa  IIOBEPXHOCTAX

ApYrux npaBUJIbHbIX MHOTOTPAaHHHUKOB
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WHunuupoBaHue U MoAIepKKa
HCCIIeI0BATEIbCKON
JeITEeNIbHOCTH 00yJaronuxcs B
paMKax pearu3aIiiid MU
WHAWBHAIYATBHBIX U TPYIIIIOBBIX
HCCIIeIOBATEIBCKUX IPOCKTOB,
YTO IacT 00yUJaIOHUMCs
BO3MOKHOCTH ITPHOOPECTH
HABBIKH CaMOCTOSTEIIEHOTO
peuIeHHs TeOPETUYECKOU
npoOJIeMbl, TEHEPUPOBAHHUS 1
odopMIICHHS COOCTBEHHBIX
uaeH, yBaXXKUTEIbHOTO
OTHOIICHUS K YYXKUM HUICIAM,

0o OpMIICHHBIM B paboTax
IPYTUX UCCIIeI0BaTENICH, HABBIK
MyOIMYHOTO BHICTYIUICHUS
repe]] ayAUTOpHUEH,
apryMeHTHPOBAHUS U
OTCTaWBaHUS CBOCH TOUKU

3peHUsL
BekTopsl B ipocTpaHcTBe IMoustie BeKTOpa HA IUIOCKOCTH M B | AKTyamm3upoBath (aktel u wmetoxs! | http://window.edu.ru WunnuupoBaHue U NoAIepKKa
(12 9) MPOCTPAHCTBE. IUIAHUMETPUH,  peJieBaHTHBIe  Teme, | hitps://resh.edu.ru HCCIIeTI0BATENBCKOM

CyMMa M pa3HOCTh BEKTOPOB, MPaBHIIO
napajjiesienine;a, YMHOKEHHE BEKTOpa
Ha 4YHCIIO, pAa3JIOKEHHE BEKTopa II0
0azucy TpEX BEKTOPOB, HE JIeXAUIUX B
OJTHOI! TITOCKOCTH.

CkansipHOE NpOW3BEACHNE, BBIYNCICHHE
yIiia MeXJy BEKTOpaMH B IPOCTPAHCTBE.
[IpocTeiimue 3aga4u ¢ BEKTOpaMH

MPOBOJIUTH AHAJIOTHH.
OnepupoBath MOHATHSAMH: BEKTOp Ha

IJIOCKOCTH H B MIPOCTPAHCTRE;
KOMIUTaHapHBbIE BEKTOpHL. [IpuBOIUTH
TIpUMEPEI ¢dusmgecKux BEKTOPHBIX
BEJIUYHUH.

OcBauBaThb npaBuia BEITIOJTHEHHS
NEHCTBUM  CIOKEHHS M BBIUUTAHHS

BEKTOPOB, YMHOKEHUS BEKTOPA Ha YHUCJIO.
Joka3piBaTh MPU3HAK KOMIUIAHAPHOCTHU
TPEX BEKTOPOB.

Jloka3piBaTh TEOpeMy O pa3liOKEeHUH
moboro BeKkTopa MO TPEM JaHHBIM
HEKOMIUJIAaHAPHBIM BEKTOPaM.
[IpumMeHSTH MpaBUIIa BBIIOJIHEHUSI
NEHCTBUM CIOKEHHS W  BBIYHTAHHSA
BEKTOPOB, YMHOXEHUS BEKTOpPA Ha YUCIIO
NP PELICHUHU 3a]1a4.
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JeSITeTIbHOCTH 00yYaromuxcs B
paMKax peanu3alyuu UMHU
WHAUBUAYAJIBHBIX U I'PYIIIIOBBIX
HCCIIEI0BATEIbCKHUX MPOEKTOB,
YTO IacT 00yUJaIOIIHMCS
BO3MOKHOCTH ITPHOOPECTH
HAaBBIKM CaMOCTOSTENILHOIO
peLIeHUs TEOPETUYECKON
po0IeMbl, FTeHEPUPOBAHUS U
odopmiteHnst coOCTBEHHBIX
ueH, yBaXXUTEIbHOTO
OTHOIICHUSA K YYyXXUM HUJCIAM,

0 OpMIICHHBIM B paboTax
JIPYTUX UCCIIeIoBaTelel, HaBbIK
Hy6J’II/I‘IHOFO BBICTYIIJICHUA
nepe] ayAUTOpHEH,
apryMeHTHPOBaHUS U
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Haxoauth KOOPAUHATLI BCKTOpa B
JaHHOM Oasuce u CTPOUTL BEKTOP IO €TI0
KOOpAuHAaTaM.

BcroMHUTE  OmpeneneHne  CKaIspHOTO
YMHOKEHUS U €r0 CBOWCTBA. BrruucisaTh
C TIOMOUIBIO CKAJSIPHOTO YMHOKEHHS
JUIMHBI BEKTOPOB, YIIBI MEXIY HHMH,
YCTaHABJIUBATh MIEPIICHANKYISIPHOCTD
BEKTOPOB.

AHaJ'II/BI/IpOBaTI) u MO}ICJ’II/IpOBaTb Ha
SI3BIKC FeOMeTpI/II/I peaHLHbIe CI/ITyaHI/II/I,
CBSI3aHHBIE C (PM3MYECKUMH BEKTOPHBIMU
BCIIMYUHAMMU.

HCHOHBSOB&TL HpI/I peHIeHI/II/I 3ajad,
CBSI3aHHBIX C BEKTOPAaMH B IPOCTPAHCTBE,
IUTAHUMETPUYECKUe (PaKThl U METOABI

OTCTaMBaHUS CBOCH TOUKH
3peHUsL.

[ToBTOpenue, 06o0ImEeHNE U
cucTeMaTH3aIs 3HaHui (5 1)

O0o01maroniee MOBTOPCHAE TTOHATHI 1
MeTOJI0B Kypca reometpun 10 kiracca,
cucremaTtuzanus 3Hanuil. Ucropus
Pa3BUTHSI CTEPEOMETPUH KaK HAYKHU H €&
POJb B Pa3BUTHU COBPEMEHHBIX
HMH)KEHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOT Ui

PemaTs crepeoMeTprueckre 3a1auu Ha
JI0Ka3aTeNbCTBO MaTEMAaTHIECKUX
OTHOIICHHH, HAXOXJICHNE
TeOMETPUYECKHUX BEINYNH (JUIHH, YTIIOB,
miomanei, o0osémMoB). Mcnoap3oBaTh
P PEeIIeHUH CTEPEOMETPUIECKUX 3a/1au
IUIaHUMeTpUYecKue (HakThl U METOIBI.
[TpoBOANTB JTOTUUECKH KOPPEKTHBIC
JIOKa3aTeNbHBIE PACCYXKIACHUS MPH
peIIeHIH CTEPEOMETPUIECKUX U
IUITAaHUMEeTpHUYecKHX 3a1a4. CpaBHUBATh
1 aHAJIM3UPOBATH PEATBHBIC CUTYalluH U
BBISBIISITH BOBMOYKHOCTH €€
MO/JIEJTMPOBAHHMS Ha SI3BIKE TEOMETPHHU.
MopennpoBarth peajgbHyI0 CUTYaIHIO Ha
SI3bIKE TEOMETPUH U UCCIIE/IOBATh
MIOCTPOEHHBIE MOJIENH, B TOM YHCIIE U C
HCTIOJb30BaHUEM ammapara anreOpsl.
Hcnonp30BaTh KOMIIBIOTEPHBIE
MIPOrpaMMBI [IPU PEIICHNH 3a]1a4.
[Tomy4ats mpeacTaBICHNE O TEOMETPHI
KaK O pa3BUBAIOLLEICS HAYKe,
HCCIIEAYIOIIEN OKPYXKarOIUi MU,
CBSI3aHHOH C pPeaJIbHBIMU OOBEKTaMH,
IIOMOTalolIel PelUTh peajibHbIe

http://window.edu.ru

WannumnpoBanue U NOAICPIKKa
HCCIIEI0BATEIbCKOM
JeATEIILHOCTH 00yJaroNnxcs B
paMKax peanu3alyu UMU
WHIUBHUYaIbHBIX ¥ TPYIIIOBBIX
UCCIIeIOBATEIbCKUX TIPOEKTOB,
YTO JJaCT 00yJaroIUMCs
BO3MOXKHOCTb TIPHOOPECTH
HaBBbIKH CAMOCTOSITEIILHOTO
peuleHus TeOpEeTUIECKON
poOIEeMbI, TeHEPUPOBAHUS U
odopmIIeHHsT COOCTBEHHBIX
nzeH, yBaXHUTEIHHOTO
OTHOIICHUS K YYXXHM HJIESIM,
0o OpMIICHHBIM B paboTax
JPYT'HX HCCIeI0BaTeNel, HaBbIK
ITyOJIMYHOTO BEICTYIUICHHS
nepej ayIMTopuei,
apryMEHTHPOBAHUS U
OTCTauBaHUs CBOEH TOUKHU
3peHusl.




JKU3HCHHBIC CUTYyalluu O pOJIN
CTEPCOMETPHUU B PA3BUTHU COBPEMECHHBIX
HWHXCHCPHBIX U KOMIIBIOTEPHBIX

TexHonoruil. CpaBHUBATH 1
aHAIN3UPOBATh YTBEPKACHHSA C LIEIBIO
BBIABIICHUSI JIOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHUH.
HccnenoBaTh HOCTPOCHHBIE MOJIEIH.
Hcnionp30BaTh OU(POBEIE peCypCh

OO01ree kKoMYECTBO 4acoB 1o mporpamme: 102

11 xJaacce

HasBanue pasnena OCHOBHOE Coziep)kaHUe pa3zena (TeMbl) OCHOBHBIC BUABI ACSITEIBHOCTH DNeKTPOHHBIE JleATenbHOCTD YYUTENS C
(TemMsr) oOyJaromuxcs (mdpoBeIe) Y9eTOM IPOTPAMMBI
(KOJIMYECTBO 4acOB) o0pa3oBaTeIbHbIC PECYPCHI BOCIHTAHHS
AwnanuTnyeckas reomeTpusi | IloBTopeHHe: KOOpPIMHATBI ~ BeKTopa Ha | AKTyanmsupoBate (aktel u  Metonsl | http://window.edu.ru VHuImupoBaHUe U MOJJEPIKKa
(15 9) IVIOCKOCTH W B TPOCTPAHCTBE, CKAJSIPHOE | IUIAHMMETPUH,  pelieBaHTHble  Teme, | hitps://resh.edu.ru HCCIIeI0BATENBCKOM

MIPOU3BEICHUE BEKTOPOB, BBIYUCIIEHUE YTja
MEXAy  BEKTOpaMH B  IPOCTPAHCTBE.
YpaBHeHue npsMoi, NMpoxojsuiei uepes ABe
TOYKH.

YpaBHeHUE NIOCKOCTH, HOpMaJlb, YpaBHEHUE
IUIOCKOCTH B OTPE3Kax

BekropHoe MIPOU3BEJICHUE. Jluneiinbie
HEPABEHCTBA, TMHEHHOE POrpaMMUPOBaHUE
AHanUTHYECKHUE METOBI pacuéTa yria Mexay
MPSIMBIMU U TUIOCKOCTSIMU B MHOTOTPaHHUKAX.
®opMyiia pacCTOSHUS OT TOYKHU /10 IJIOCKOCTU
B KOOpJMHATAX.

Haxoxzaenue paccTOSHUH OT TOYKH [0
TUTOCKOCTH B KyO€ M MPaBUILHON MHpaMUe

MIPOBOJUTH aHAJIOTUHU.
CBoauTbh JEHCTBUSL € BEKTOpaMH K
aHaAJIOTUYHBIM IERCTBUSIM c AX
KOOPJIMHATAMU.

BcnoMHuTh ompesesieHue  CKalspHOIro
YMHOKEHUS U €ro CBONCTBA. Bprauciars
C TIOMONIBIO CKAJISAPHOTO YMHOXKEHUS
JUIMHBI BEKTOPOB, YIJbl MEXAYy HHUMH,

yCTaHaBJINBATb NEPHCHAUKYIIAPHOCTD
BEKTOPOB.
BBIBO,Z[I/ITI) YpaBHCHUC IINIOCKOCTH H

(dbopMyiy pacCTOSHHSL OT TOYKH JO
IJIOCKOCTH.

Pemars 3agaun, coueras KOOPAMHATHBIN
U BEKTOPHBIA METO/bI.

IlpoBOaUTH  JIOTMUECKH  KOPPEKTHBIE
JIOKa3aTenbHbIC paccyxaeHus npu
pellIeHHH TeOMETPUYEeCKUX 3a7ady Ha
TPUMEHEHHE BEKTOPHO-KOOPJIAUHATHOTO
METOoJa.

www.planetashkol.ru
https://uchebnik.mos.ru
https://www.yaklass.ru
«Yuu.py».

JESTETFHOCTH O0YJIarOIUXCS B
paMKax  peajH3allid ~ UMH
HUHIUBUIYATbHBIX u
IPYIITOBBIX
HCCIIEAOBATEIILCKUX MPOEKTOB,
4TO  JacT  OOydJarommMcs
BO3MOKHOCTb npuodpecTn
HaBBIKH  CaMOCTOSITEIEHOTO
peIeHus TEOPETHUYECCKON
npoOJIeMbl, TeHEPUPOBAHUS H
odopmiteHHs COOCTBEHHBIX
19 ()7 8 YBaXHUTEIHHOTO
OTHOIICHHUS K YYKUM HICSIM,
ohopMIeHHBIM B  paboTax
IPYyTHUX uccieoBaTesei,
HaBbIK MyOJIUIHOTO
BBICTYIUICHHS nepen
ayIUTOpHUEH,
apryMeHTHPOBAHUS "
OTCTaMBaHUSI CBOEH TOYKH
3peHHUS.
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AHaJ’II/I?)I/IpOBaTb n MOJACIUPOBATL Ha
SA3BIKC T'€OMETpHUU PCAJIbHBIC CUTYyalluu,
CBA3aHHBIC BEKTOPAMU U KOOpAMHATaAMMU.
Hccaenosath TIOCTPOCHHBIE MOJCIHN, B

TOM 4YHCI€ H C HCHOJIB30BAaHUEM
ammapara anreOpsl.

Hcnone3oBaTh KOMIBIOTEPHBIC
HPOrPaMMBI.

3HaKOMHTBCS C HCTOpPUEH pa3BUTHSA
MaTeMaTHKU

[ToBTOpeHnue, 06001eHNE 1
cUCTeMaTH3alus 3HaHUN
(15 gacos)

CC‘IGHHH MHOTOIpaHHUKOB: CTaHAAPTHBIC
MHOT'OTPAaHHHUKH, METOJI CJIC/IOB,
CTaHJApPTHBIC MJIOCKOCTH, IEPECCUCHUS
IPSIMBIX U IIJIOCKOCTEN

[MapannensHble TPAMBIC U IOCKOCTH:
napajJieJibHbIE CEYeHUS, paCU€T OTHOLLEHUH,
YTIIBI MEKAY CKPEIIUBAOIIIMUCS TIPSIMBIMU
[leprieHAUKYIApHBIC IPSMBIE U TUIOCKOCTH:
CTaHJAPTHEIC TaPHI ePICHINKYISIPHBIX
TUTOCKOCTEH U TPSAMBIX, CHMMETPHHI
MHOTOTPaHHHKOB, TEOpEMa O TPEX
NEPHECHAUKYJIApax, BBIYUCICHUA IJINH B
MHOT'OI'paHHUKaxX

HOBTOpeHI/IeI iomaan MHOTOYTI'OJIbHUKOB,
dhopmynbl st TUIOIIAAeH, COOOpasKeHuUs
moao0us.

[Tnomanay ceueHHit MHOTOTPAHHUKOB:
TUTOIIAIM TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MoI00us

Ctpouts cedeHus.

PemaTh crepeoMeTpuueckue 3a1auu Ha
JIOKa3aTENbCTBO MAaTEMAaTUYECKUX
OTHOIIEHUM, HAX0XKICHUE
T€OMETPUUECKUX BEJIMYUH (JJIHH, YTIIOB,
IUIOIACH, 00BEMOB).

Hcnonp30BaTh IpH pelIeHIH
CTEPEOMETPUICCKUX 33124
IUTAHUMETPHYECKUE (PaKThI U METOJEL.
[IpoBOINTH TOTHYECKH KOPPEKTHEBIE
JOKa3aTeNbHBIC PACCYKICHUS TIPH
pEeIIeHUH CTEPEOMETPUIECKUX 3a1ad.
CpaBHUBATH U aHATTU3UPOBATH PEAIbHBIC
CUTYaIliU U BBISBISATH BO3MOXKHOCTh €€
MOJICTTUPOBAHUS Ha SI3bIKE TEOMETPHUHU.
MojenupoBaTh peaabHYyI0 CUTYaINIo Ha
SI3bIKE TEOMETPHUH U UCCIIEIOBATh
ITOCTPOCHHEIE MOJICITH, B TOM YHCJIE U C
HCTIOJF30BaHUEM aIllapara anreOpol.
Hcnonb30BaTh KOMIIBIOTEPHBIE
MIPOrpaMMBbl IPU PELIEHUH 3a/1a4.

http://window.edu.ru

WHunuupoBaHue U NoAAepKKa
HCCIIEI0BATENIbCKON
JIeSITEIbHOCTH 00YYaroIuxcst
B paMKax peaJn3aluu UMU
WHAWBUAYAJIbHBIX U
TPYIIIOBBIX
HCCIIE0BATEIbCKUX IPOEKTOB,
9TO JacT 00yJaroIIUMCS
BO3MOXKHOCTH IIPHOOPECTH
HaBBIKH CaMOCTOSATEIILHOTO
pEeLIeHUs TEOPETHYECKOH
po6JIeMbl, TeHEPUPOBAHUS U
oopMIICHHST COOCTBEHHBIX
Ujel, yBaXKUTEIbHOIO
OTHOIICHUA K YYKUM UICIAM,
oopMIICHHBIM B paboTax
JIPYTUX UCCIea0BaTeNeH,
HAaBBIK ITyOJIMYHOTO
BBICTYIUICHHS TIepe]
ayIuTOpuUeH,
apryMEHTHPOBaHHUS
OTCTauBaHUS CBOEH TOUKHU

3pEHUSL.
O0BEM MHOTOTpAaHHUKA O0BéM Tea. O0beM MPSIMOYTOIBHOTO CB06OIHO OTIEPUPOBATH MOHATHIMHU: http://window.edu.ru WuuiuupoBanue U moIIepKKa
(17 9) napajuiesienumnesa. 3aaadu 00 yaBOCHUN 00BEM Teita, 00BEM PSIMOYTOIBHOTO https://resh.edu.ru HCCIICA0BATEIBLCKON

Ky0a, 0 KBagpaType Ky0a; 0 TPUCEKIIUHU yIJia.
CrepeoMeTpruiecKue 3a1a4, CBSI3aHHbIE C
00BEMOM MIPSIMOYTOIIBHOTO
napasuiesienumne/sa.

napajuiesienunea.
®opMynupoBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

JlokaspIBaTh Teopemy 00 00BEMe
MIPSIMOYTOJILHOTO MapaieNienune a,
CJICJICTBUS U3 HEE.

www.planetashkol.ru
https://uchebnik.mos.ru

https://www.yaklass.ru
«Yuu.py».

JIESITETTFHOCTH 00yJaroIuXcs
B paMKax peaan3aiiy UMH
WHIVBUIYAIbHBIX H
TPYTITOBBIX
HCCIIEA0BATEIbCKUX POEKTOB,
4TO 1acT 00y4aromuMcst
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[IpukiagHble 3a1a4u, CBS3aHHBIE C
BBIYHCIICHHEM 00BEMA MPSIMOYTOJIBHOTO
napasulesIeuIe/s1a.

O06BEM IPSAMOii IPU3MBL
CrepeoMeTpruiecKue 3a1a4n, CBI3aHHbIC C
BBIYHCIICHIEM 00BEMOB MPSIMOH MTPU3MBI.
[IpuknagHable 3a1a4n, CBA3aHHBIE C 00BEMOM
MPSIMON IPU3MBI.

Brrmanciaenne 006MOB TEJ ¢ TOMOILBIO
onpenenéuHoro uarerpana. OobpéM
HAKJIOHHOH NPU3MBI, IUPaMUJIBL.

®Dopmyna 06bpEéMa nupaMuasl. OTHOIIEHHE
00BbEMOB NUPaMU/] C OOLIMM YTIIOM.
CrepeoMeTpruiecKHe 33/1a4H, CBSI3aHHBIC C
00BEMaMU HAKJIOHHOW IPU3MBI, THPaAMHU/IBL.
[puknagaeie 3anaun mo Teme «O0BEMBI
TEI», CBA3aHHbIE C 00BEMOM HAKIIOHHOM
MPU3MBI, TUPAMULIBIL.

[Iprumenerne 060pEMOB. Brranciienne
paccTosTHUS 10 TUIOCKOCTH

Paspes3atb MHOTOrpaHHUKH,
MepeKiIaibBaTh YacTH.

PewaTh crepeomerpuueckue 3aiaum,
CBSI3aHHBIC C BEIYUCIICHHEM 00bEMa
MIPSIMOYTOJIBHOTO TIapajlIeNIeTUIIe 1a,
TIPU3MBEI.

CpaBHHBATh U aHAIN3UPOBATH
YTBEPIKICHHS C TIETHIO BBHISIBICHHUS
JIOTHYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKIEeHUH.
AHaJ'II/BI/IpOBaTI) 1 MOJECJIMpPOBATh Ha
SA3BIKC TCOMETPUHN PCATIBHBIC CUTYallUU,
CBsI3aHHBIC C 00BEMOM MPSIMOYTOJIHHOTO
napaiejienuIea, IpUu3Mbl, THPAMHUBL.
HccnenoBath NOCTPOCHHBIE MOJEINH, B
TOM YHCJIE U C HCTIOTIH30BAHUEM
ammapara anreOpsl.

BEBIBOTUTE OCHOBHYIO HHTETPAITBEHYIO

(opMyITy 1T BEIYHCICHHA 00BEMOB TEI.

JlokaspIBaTh TeopeMmy 00 00BEMe
HAKJIOHHOH NMPHU3MBI Ha IpuMepe
TPEYTrOoJIbHOW NPU3MBI U TS
IIPOU3BOJILHON IIPU3MBL.

JlokasbIBaTh TeOpeMy: 00 00bEMe
IHpaMHUJIBL, GOPMYITHPOBATH CICACTBHS
U3 Hee: 00bEM yCeUEHHOM MUpaMUIbI.
BriBoanTh (OopMyITy AL BEIYUCIICHHS
00BEMOB yCEUEHHOM MUPaMUIBI

BO3MOXKHOCTH IIPHOOPECTH
HaBBIKH CaMOCTOSATEILHOTO
peIIeHNs TEOPETUIECKOM
po0JIeMbl, TEHEPUPOBAHUS 1
odopMIIeHHST COOCTBEHHBIX
uael, yBaXXUTEIbHOIO
OTHOIIEHHA K TyKUM UM,
0o¢OpMIICHHBIM B paboTax
JIpYrux UccienoBaTene,
HAaBBIK ITyOJINYHOTO
BBICTYIIJICHUSA IEPEN
ayIUTOpUEH,
apryMEHTUPOBAHUS U
OTCTauBaHUs CBOEI TOUKHU
3peHHUS.

Tena BpamieHus.
(24 9)

HunmuHaIpudeckas IOBEPXHOCTH,
o0pa3zyromnye NWINHIPUIECKON
MOBEPXHOCTH.

Hunungap. [Ipsmoit kpyroBoit HUAMHAP.
[Tomans MOBEepXHOCTH IHITHHIPA.
Konndeckast moBepXHOCTh, 00pa3yromue
KoHM4Yeckoi moBepxHocTH. Konyc. Ceuenne
KOHYyCa IJIOCKOCTBIO, MapajIeIbHOM
IJIOCKOCTH OCHOBaHMS. Y CEUEHHBIN KOHYC.
N306pakeHne KOHYCOB U YCEUEHHBIX
KOHYCOB.

ITnommans 6OKOBO¥ MOBEPXHOCTH M MOTHON
MOBEPXHOCTHU KOHYCA.

CB0OOIHO OTIEPUPOBATH MOHATHIMHU:
OWINHAPUYECKAs IIOBEPXHOCTbD,
mHAp. Y3ydaTh crmocoObl MoTyYeHHs
OWIMHAPUYECKON TOBEPXHOCTH,
LUTHHIPA.

M300paxkaTh MUIWHAP U €TO CEUSHUS
IUIOCKOCTBIO.

CB00OOIHO OIEPHPOBATH MOHITHAMU:
KOHHNYECKas IMMOBEPXHOCTH, KOHYC,
yCceu€HHBIN KoHyC. 3ydaTh crmocoOs
MOJTyYCHHST KOHMYECKON TIOBEPXHOCTH,
KOHYCa.

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

https://www.yaklass.ru
«Yuu.py».

WunumnpoBaHue U moaaepKKa
HCCIIeI0BaTEIbCKON
JIESITeTBHOCTH 00yJYarOIIUXCs
B paMKax peai3alii UMH
WH/IUBUYAIbHBIX H
IPYIITOBBIX
HCCIIeTOBATENILCKUX MPOEKTOB,
YTO JAacT 00ydJaromuMcs
BO3MOKHOCTH ITpHOOpecTn
HaBBIKH CAaMOCTOSITEIILHOTO
peLIeHHs TEOPETUIECKON
MPOOJIEMBI, TCHEPUPOBAHUS U
o(opMIIeHHST COOCTBEHHBIX
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CrepeoMeTpruecKHe 3a1auu Ha
JIOKa3aTeIbCTBO M BBIYHUCIICHHE,
MOCTPOCHHUEM CEUCHMH LWINHIIPa, KOHYyCa.
[pukiaaHbIe 3a/1a4H, CBA3aHHBIC C
IJIHHAPOM

Cdepa u map.

Iepeceuenue cdepsl U mapa ¢ MIOCKOCThIO.
Kacanue mapa u cdepsl mrockocTsio. Bun u
n300pakeHne mapa.

Ypasuenue chepsl. [Tnomans chepsl u eé
4acTeH.

CummeTtpust cepsl 1 mapa.
CrepeoMeTpHUeCcKHe 3a1a4H Ha
J0Ka3aTCJIbCTBO U BBIYHMCJICHHUC, CBA3aHHBIC
co cdepoii U mapom, MOCTPOCHUEM HX
CCUCHUH IIOCKOCTHIO.

[pukiaaHbie 3a1a4H, CBA3aHHBIE CO chepoit
U [1apOM.

[ToBTOpEHUE: OKPYKHOCTH HA IUIOCKOCTH,
BBIYHCIICHHS B OKPY>KHOCTH, CTAHAPTHBIC
nmogoous

Pa3znuunbie KOM6I/IHaHI/II/I TEJI BpalllCHUA U
MHOTOI'PaHHUKOB.

3anaun 1o Teme «Tena U MOBEpXHOCTH
BpALLICHUS

N300paxkaTh KOHYC U €ro CeueHHs
IUIOCKOCTBI0, IIPOXOJISIICH Yepe3 och, U

IINIOCKOCTBIO, HepHeH[[I/IKyHHpHOﬁ K OCH.

BeiBoanTh (OpMYIIBI U BBIYHUCICHUS
OOKOBOH W ITOJTHON TIOBEPXHOCTEH TEI
BPAIICHHUS.

PemaTs crepeoMeTpuueckue 3a1a4,
CBSI3aHHBIC C TEIaMH BPAIICHUS,
HaXOXJICHUEM IUTONIaai 60KOBOI 1
TOJHOM TMMOBEPXHOCTH, IOCTPOCHUEM
CEYCHUM.

Hcnonp3oBaTh Ipy pCIICHUH 3a1a4
IUIAHUMETPHYECKHE (PaKThl U METOJIBI.
CpaBHI/IBaTL " aHAJIU3UPOBATH
YTBEPKACHUS C LCIIbIO BBIABICHUSA
JIOTHYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHUH.
AHanu3upoBaTh ¥ MOAEIHPOBATh Ha
SI3BIKE TEOMETPHUH PealIbHBIC CUTYaIlHH,
CBSI3aHHBIC C KOHYCOM M IIHJIMHAPOM.
HccnenoBath MOCTPOCHHBIE MOJIEINH, B
TOM YHCJIE U C UCIOJIb30BaHUEM
ammapara aareopsl

AxXTyanu3upoBaTh (HaKThl U METOJIbI
IUTAHUMETPHUHU, PEJIEBAHTHBIC TEME,
IMpOBOUTH aHAJIOTHH.

CB0OOIHO OTIEPUPOBATH MOHATHAMHU:
cdepa u map, UEHTpP, paJuyc, THaMeTp
cdepsl 1 mapa.

HccnenoBaTh B3aMHOE pacrioyioxKeHHe
cepsl U IIIOCKOCTH.

dopmynupoBath onpeeseHne
KacaTeIbHOH IIOCKOCTH K cdepe.
Jloka3pIBaTh TEOPEMBI O CBOMCTBE U
MIpU3HAKE KacaTeIbHOI MII0CKOCTH.
BriBouTh (hopMymTy A BEIYUCICHUS
momaau chepsl 4epe3 paanyc cepsl.
Pemats crepeoMeTprueckue 3a1au,
CBsI3aHHBIC CO C(hepoi U IIapoM,
HaXO0XJICHUEM ILIOMa I chephl U eé

UJICH, YBAXKUTCILHOTO
OTHOIIICHUS K IYXKUM UJICsM,
o opMIICHHBIM B paboTax
JIpYrux UccienoBaTene,
HaBBIK ITyOIMIHOTO
BBICTYIUICHHS TIepe]
ayIuTopueH,
apryMEeHTHPOBAHUS U
OTCTaWBaHMS CBOEH TOUKHU
3pCHHS.




YyacTel, MOCTPOSHUEM ceueHHH chephl U
nrapa.

AHanu3upoBaTh 1 MOJICITUPOBATH Ha
SI3BIKE TEOMETPHUHU peasbHBIC CUTYalllH,
CBSI3aHHBIC C IIApOM H chepoii.
Pemmrate mpocTeie 3a1a4un, B KOTOPBIX
GUTrypupyroT KOMOWHAINH TEIl
BpAaIeHHUsI © MHOTOTPAHHUKOB.
Hcnonp30BaTh IpH pemieHnH 3aad,
CBSI3aHHBIX CO CEepOii U mapom,
IUIAHUMETPUYECKUE (PaKThl U METOIBI.
Pewiath cTrepeoMeTprueckue 3a1auu,
CBsA3aHHBIC C TCJIaMH BpalllCHUA,
MOCTPOCHHUEM CEUEHHH TeJ BpalleHHs, C
KOM6I/IH3HI/IHMI/I TCJI BpalllCHUA 1
MHOTOTPaHHHKOB.

[IpoBOINTH TOTHYECKH KOPPEKTHEHIE
JIOKa3aTeNbHBIC PACCYKICHUS TIPH
peIIeHIH TeOMETPHYECKIX 3a/1a4,
CBSI3aHHBIX C MIEPIICHINKYISIPHOCTHIO
IUIOCKOCTEH.

AHaJ'II/ISI/IpOBaTL 1 MOJECJIMPOBATH HA
A3BIKE TCOMETPUU PEAJIBHBIC CUTYaAlUH,
CBsA3aHHBIC C MHOTOI'paAaHHUKaAMU.
HccnenoBath MOCTPOSHHBIE MOJEIH, B
TOM YHCJIE U C UCIOJIb30BaHUEM
amnmapara anreOpsbl.




IInomanu MOBEpXHOCTH U
00BEMBI KPYTIIBIX TEIl
(9 )

O0BéM TUITUHIIPA.
MPsIMOTO LIMJIMHIIPA.
ITnomany GOKOBOM M TONHOM MOBEPXHOCTH
IIAHIPA.

Brruncienne 0O0BEMOB TET €  MOMOIIBIO
ompenenéHHoOro MHTErpana. O0bpEM KoHyca.
[Tnomanyn GOKOBOW M TOIHON MOBEPXHOCTH
KOHyca.

CrepeoMeTpudecKre 3aJadd, CBSI3aHHBIE C
BBIUUCIICHHEM 00BbEMOB IIUJIMHIPA, KOHYCA.
[Ipuknanueie 3amaun mo temMe «OOBEMBI U
IJIOIA AU TOBEPXHOCTEN TeJ.

O06BEéM mapa ¥ MmapoBoro cexropa. Teopema
00 00béMe mapa. [Lnomans chepsl.
CrepeoMeTpuueckre 3a7adud, CBA3aHHBIE C
BEIUYUCIICHHEM OOBEMOB Imapa, IIapoBOTO
CETMEHTA, MAapOBOT0 CEKTOPA.

[puxnagaeie 3agagu mo teMe «OOBEMEI Te,
CBs3aHHBIE C OOBEMOM Imapa W IUIOMIAJABIO
cepsl.

CooTHo1IeHUS MEXIY TUTOIIAIIMU
MOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TEJI.
[Tomo6HbIE TeNa B MPOCTPAHCTRBE.

N3menenune o6bEMa npu mogo0uu.
CrepeoMeTpuueckre 3a7add, CBS3aHHBIE C
BBIUHCIIEHUEM OOBEMOB TeN W IUIOMIANEH
MOBEPXHOCTEH

Teopema 006 o00BEME

CBOOOIHO OIEpUPOBATH HOHSTHIMU:
00BEM Telna, TIIoMIAh HOBEPXHOCTH.
@dopmynupoBaTh OCHOBHBIE CBOWCTBa
00BEMOB.
HokaspBaTh  TeopeMbl: 00 00BEME
mumHApa;, o0 o0péMe  KOHyca.
BeBoanuTh (OpMyIBI ST BEIMHUCICHHA
00BEMa yceu€HHOTO KOHYCA.
HccnenoBaTh MOCTPOCHHBIE MOIETH, B
TOM 4YHCI€ M C HCIHOJIb30BaHUEM
ammapara anreopsl.

3HaTh BO3MOKHOCTH peuieHuA 3aaa4
Ha MOCTPOCHUE IUPKYJIEM W JIMHEUKOM,

0 KJIACCHYECKUX Hepa3penMbIX
3ajadax.

CB00OOIHO OTIepUPOBATH MTOHATUAMHU:
IApOBOM  CErMEHT, IIApOBOW  CIIOM,
IapOBOH CEKTOpP, OCHOBAHHWE W BHICOTA
CeTMEHTa, OCHOBaHHE W  BBICOTA
I1apOBOTO CIIOS.

BriBoguts (bopmyJibl T
HaXO0XJIeHUs 00BEMOB I1apoOBOTO
CerMEHTa, IIapOBOT0 CEKTOpa, IUIOLaan
chepsl.

Joxa3piBaTh TeopeMy 00 o00béMe
mapa.

Pemartp CTCPCOMCTPHUICCKUC 3a/1a4U,
CBSI3aHHBIE C 00BEMOM miapa, mapoBoro

CErMeHTa, 1apoOBOTO CEKTOpA,
IUIOIAAbI0 cepsl.

CpaBHHBaTh W  aHAIU3UPOBATH
YTBEPXKIACHHUsI C 1LEJIbI0  BBISBICHUSA

JIOTUYCCKHU KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHui.

AHaJ'[I/I3I/IpOBaTI) u MOACIIMPOBATH Ha
A3BIKE T'COMETPUN PCAJIBHBIC CHUTYaAlUH,
CBsI3aHHBIE C 00BEMOM Imapa, mapoBOTO
CETMEHTA, IIapoOBOTO CErMeHTA,
IUIOIAAbI0 cepsl.

CBOOOHO OINEPHUPOBATH MOHATUEM:
moTo0HbBIE TejIa B POCTPAHCTBE.
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https://www.yaklass.ru
«Yuun.py».

WunnuupoBaHue U NOJAEPIKKa
HCCIIEI0BATENIbCKOM
JIeSITeJIbHOCTH 00y4atonXcs B
paMKax  pealu3alid  HMH
MHIBHIYaJIbHBIX "
TPYIIIOBBIX
HCCIIE0BATEIbCKUX MTPOECKTOB,
4qTo JacT  O0yJaroIIuMcs
BO3MOKHOCTb npuodpectu
HaBBIKM  CaMOCTOSTEIHLHOIO
peleHus TEOPETUYECKOMI
npoOJieMbl, TeHEPUPOBAHUS U
oopmIICHHS COOCTBEHHBIX
HaCH, YBAXKUTEIBHOTO
OTHOIICHUS K UYYKUM HJIEsM,
opopMICHHEIM B  paborax
JIPyTHX HccIeI0BaTeNeH,
HaBBIK myOJIMIHOTO
BBICTYIUICHHS nepen
ayIuTopuen,
apryMeHTHPOBAHUS u
OTCTaWBaHMUsA CBOEH  TOUYKU
3peHHUS.
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Brrunciaats 006EMBI TEN € MTOMOIIBIO
OIIPEeACIEHHOrO UHTErpaa.

Pemats crepeomerpuyeckue 3agauy,
CBSA3aHHBIE C COOTHOLICHHUSMM MEXAY
IUIOIIAASIMH TTOBEPXHOCTEH 1 00BEMaMu
MOOOHBIX TE.

IIpoBoauTH JIOTHUYECKH KOPPEKTHBIE
JIOKa3aTenbHBIC paccyXaeHus npu
pelieHuu T€OMETPUUECKHUX 3aj1ad,
CBSI3aHHBIX C BEIYHCIECHUEM 00BEMOB TE
C MOMOUIBIO0 ONPENEIEHHOTO WHTErpasa,
HaXxO0XIEHUEM COOTHOILUEHUS MEXIYy
IUIOIASIMH MMOBEPXHOCTEH 1 00BEMaMuU
MOJ00OHEIX TEJL.

AHanu3upoBaTh U MOAETUPOBATH HA
SI3IKE TE€OMETPUM pEajbHbIE CUTYalUH,
CBSI3aHHEIC ¢ 00BEMaMu H
MOBEPXHOCTSAMH TEJI, Ha TOKA3aTEIbCTBO
U Ha HaxXO0XJCHHE TIEeOMETPUUYECKUX
BEJTMYNH




Jswxenus (5 4.)

JBmwxenust mpocrpaHctBa. OToOpaskeHus.
JBwkenus u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JBW)KEHMH. BuIbl  JIBHKEHWIA:
HNapaUleNbHBId  MepeHoc,  LEeHTpaibHas
CHUMMETPHS, 3epKaJIbHAsI CHMMETPHSL, IOBOPOT
BOKpyT mpsimoii. [IpeoOpasoBanus momoOus.
Ipsamas u chepa Direpa. ['eomerpudaeckue
3a7a4i Ha IPUMCHEHHE JBIKCHUS

IIpumeHsT,  mpaBuia  BBINOJHEHHUSA
IEMCTBUM CIOXKCHHS W  BBEIYUTAHHS
BEKTOPOB, YMHOKECHHSI BEKTOPa Ha YHCIIO
npu  peweHud  3agad.  Haxoputs
KOOpAWHATHI BEKTOpa B IaHHOM 0a3uce
CTPOUTH BEKTOP IIO €ro KOOPIAMHATAM.
BcrnoMHuTE ompeneneHune  CKalspHOIro
YMHOKEHUS U €r0 CBOICTBa. Bbruncnsatsh
C TIOMOIIBIO CKAJIAPHOTO YMHOKEHUS
JUIMHBI BEKTOPOB, YTIbl MEXIYy HHUMH,
YCTaHABIMBATh  MEPIEHIUKYISIPHOCTh
BEKTOPOB. AHanu3upoBaTh u
MOJCTUPOBAaTh Ha SI3bIKE T€OMETPHUU
pealbHbIE CHUTyallid, CBSI3aHHBIE C
(bu3nIeCKUMHU BEKTOPHBIMU
BEIIUINHAMH.

Hcnonp3oBaTh nOpu peUIeHUM 3a1ad,
CBSI3aHHBIX C BEKTOPAMHU B IPOCTPAHCTBE,
IUTAHUMETPUYECKUE (PAKTBI M METOJBL.
CB0OOOIHO oOmEpHpPOBATh TOHATHAMHU:
0oTOOpaKeHHe IPOCTpAaHCTBa Ha ceds,
JIBUKEHHE MPOCTPAHCTBA; IICHTPAIbHAS,
oceBasl U 3€pKaJbHAasg CUMMETpUH,
napajuieNbHBIA TIEPEHOC; PABEHCTBO U
nozpooue ¢buryp. Jloka3bIBaTh
YTBEPKACHHUSI O TOM, YTO IIEHTpaJIbHAs,
oceBass U 3€pKalbHasg CUMMETpHUH,
napajuleNIbHbIi  NEpeHOC  SBISIOTCA
JIBHOKCHHSIMH. Brmonasate
npeoOpazoBanus monobus. Onepuporarb
MOHATHAMM: TIpsMasi u ctepa Ditepa.
Pewate reomerpuueckue 3amauu  C
HMCIMOJIb30BaHUEM JBYDKCHH.
Hcnonp30BaTh Tpu  pelieHHHd  3ajad
JIBUKEHVSI IPOCTPAHCTBA M X CBOWCTBA
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WunnuupoBaHue U NOJAEPIKKa
HCCIIEI0BATENIbCKOM
JIeSITeJIbHOCTH 00y4atonXcs B
paMKax  pealu3alid  HMH
MHIBHIYaJIbHBIX "
TPYIIIOBBIX
HCCIIE0BATEIbCKUX MTPOECKTOB,
4qTo JacT  O0yJaroIIuMcs
BO3MOKHOCTb npuodpectu
HaBBIKM  CaMOCTOSTEIHLHOIO
peleHus TEOPETUYECKOMI
npoOJieMbl, TeHEPUPOBAHUS U
oopmIICHHS COOCTBEHHBIX
HaCH, YBAXKUTEIBHOTO
OTHOIICHUS K UYYKUM HJIEsM,
opopMICHHEIM B  paborax
JIPyTHX HccIeI0BaTeNeH,
HaBBIK myOJIMIHOTO
BBICTYIUICHHS nepen
ayIuTopuen,
apryMeHTHPOBAHUS u
OTCTaWBaHMUsA CBOEH  TOUYKU
3peHHUS.
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[ToBTOpenue, 0600IICHE U
CHUCTEMAaTH3aIUs 3HAHUH
(17 9)

O6o01maromniee NOBTOPEHHE TTOHATHH 1
MeTo0B Kypca reomerpuu 10—11 xiaccos,
cHCTeMaTH3alusl 3HAHHUH.

Hcropust pa3BUTHSI CTEPEOMETPUH KaK HAyKH
U €€ poJb B pa3BUTHH COBPEMEHHBIX
WHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

Pemrate crepeomeTprueckue 3aJauu Ha
JI0Ka3aTeJIbCTBO MAaTEMaTHUECKUX
OTHOIIICHUH, HaX0XKICHHE
TEOMETPHUYECKHUX BEINYNH (JUTHH, yTJIOB,
mIomaaei, o0bEMOB).

Hcnonp30Bathk Npu pelieHUN
CTEPEOMETPHUECKHX 3313
IUTAHUMETPHUIECKNE (DAKTHI B METOIBI.
ITpoBoaNTH MOTHYECKH KOPPEKTHBIE
JIOKa3aTeNbHbIE PACCYXKIACHUS NPU
peIIeHNH CTEPEOMETPUIECKUX U
IUTAaHUMETPUUYECKUX 3a1a4.

CpaBHMBATh U aHAJTU3UPOBATh PeajbHbIC
CUTYyallu! U BBIABJIATH BOBMOXHOCTH eé
MOACIMPOBAHUA HA A3BIKE TCOMETPUH.
MozennpoBath peaabHyI0 CUTYaIHIO Ha
SI3BIKE TEOMETPHUH U UCCIIEIOBATH
TIOCTPOEHHBIE MOJIENH, B TOM YHCIIE U C
HCTIONIB30BAHHUEM alapaTa anreOpsl.
Hcnons30BaTh KOMIIBIOTEPHBIE
MIPOrpaMMBI IIPU PELICHNUH 3a1a4.
[Tomyyats mpeacTaBICHNUE O TEOMETPUN
KaK O pa3BUBAIOILEICS HayKe,
UCCIIEYIOIIEH OKPYKAOIIUM MUD,
CBSI3aHHOM C pEaIbHBIMU OOBbEKTAMH,
MIOMOTaloIIeH PEeLUTh peaabHbIe
HM3HEHHBIE CUTYaIll{ O POJIN
CTEPEOMETPHH B PA3BUTHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHH
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WunnuupoBaHue U NOAAEpKKa
HCCIIEI0BATENIbCKOM
JIeSITEIIbHOCTH 00YYaroIuXcst
B paMKax peaan3ali UMH
WHIUBHIYAJIbHbIX U
TPYIIIOBBIX
HCCIIE0BATEIbCKUX TPOEKTOB,
YTO acT 00yJaromuMcs
BO3MOKHOCTH ITPHOOpecTH
HaBBIKH CAaMOCTOSATEILHOTO
peLICHUs TEOPETUIECKON
po0JIeMbl, TeHEpHUPOBAHHUS U
o(opMIICHHST COOCTBEHHBIX
Uael, yBaXUTEIbHOTO
OTHOIICHHS K Uy>KUM UIESIM,
0opOpMIICHHBIM B paboTax
JPYTHX HCCIIeI0BaTENCH,
HAaBBIK ITyOIMYHOTO
BBICTYIUICHHS TIEpe]
ayIuTopuen,
apryMeHTHPOBAHUS U
OTCTaWBaHMs CBOEH TOUKHU
3peHHUS.

O01mee KOJIMYECTBO YacoB Mo nporpamme: 102
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PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «<BEPOATHOCTDb U CTATUCTHUKA»
HOACHUTEJIBHAS 3AIIUCKA

VY4eOubiii kypc «BeposATHOCTP M CTaTHUCTHKa» YIUIYOJIEHHOTO YPOBHS SBIISETCS
IPOIOJDKEHUEM U Pa3BUTHEM OJIHOMMEHHOTO y4eOHOTo Kypca yriyOIEHHOTo YpOBHS Ha ypOBHE
cpenHero obmero oOpa3zoBaHus. Y4eOHBIM Kypc mpenHa3HayeH s (QOpMHUpOBaHUS Y
00yYaroumxcsi CTaTUCTUYECKON KYJIbTYpbl W TOHUMAHUSI POJM TEOPUU BEPOATHOCTEH Kak
MaTeMaTHUYECKOT0 MHCTPYMEHTA /Ul U3YUEHUs CIIydyalHbIX COOBITHI, BeTMUUH U TporieccoB. [Ipu
U3y4eHHH Kypca O0OramaroTcs MpeICTaBIeHUsT OOYYalomMXCs O METOAax HCCIeIOBaHUs
W3MEHYUBOTO MHpa, PAa3BUBAETCS MOHMMAHUE 3HAUYMMOCTH U OOIIHOCTH MaTeMaTHYECKUX
METOJOB TIO3HAHHUA KaK HEOTbEMJIEMOW 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33pPEHUA.

Conepxanne y4eOHOrO Kypca HAIlpaBlIeHO Ha 3aKpEIUICHWE 3HAHWUHW, MOJNYYCHHBIX IPH
M3YYEeHUU Kypca Ha yPOBHE OCHOBHOTO 00I1ero oOpa3oBaHus, U Ha Pa3BUTHUE MPEACTABICHUH O
CIIy4alHBIX BETUYMHAX M B3aUMOCBS3SX MEXKIYy HUMHU Ha BaXKHBIX MPUMEPAX, CHOKETHI KOTOPBIX
MOYEPIHYTHI U3 OKpYXKAIoUlero Mupa. B pesynprare y oOydaromuxcs JOHKHO chopMUpOBaTHCS
MpEACTaBICHHE O Hauboyiee YHOTPEOUTEIbHBIX U OOIMX MaTEeMaTUYECKHX MOJEISX,
UCIIONB3YEMBIX  JUIS  ONUCAaHUS AHTPOIOMETPUYECKHUX H  JAeMorpaduyecKux BeIHYUH,
NOTPEIIHOCTE B pPAa3NUYHBIE pOJa HW3MEPEHHUAX, JUIUTEIBHOCTH O€30TKa3HOW paboThI
TEXHUUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUH U MTPOLIECCOB B 001IECTBE. YUeOHBIN
Kypc sBIsieTcss 0a30i /ISl OCBOCHHS BEPOATHOCTHO-CTATUCTHYECKUX METOJIOB, HEOOXOIMMBIX
CIIEMAJIMCTaM HE TOJBKO HWHKEHEPHBIX CHEUAIbHOCTEH, HO TaKXe COLUUAJIBHBIX U
IICUXOJIOTMYECKUX, IOCKOJIBKY COBPEMEHHBbIE OOIIECTBEHHbIE HAYKH B 3HAUUTEIBHOH Mepe
MCIIOJNIB3YIOT allapar aHanu3a 0onbIIuX JaHHbIX. L{eHTpanbHy0 4acTh y4eOHOro Kypca 3aHUMaeT
o0CyX/ileHue 3aKOHa OONBIIMX YHCeT — (YHIAMEHTAIBHOTO 3aKOHA MPHUPOJBI, HWMEIOIIETO
MaTeMaTHYeCKyIo (hOpMaIu3aluio.

B cooTBeTcTBUM ¢ yKa3aHHBIMH LIETISIMH B CTPYKType yueOHOTO Kypca «BeposiTHOCTH H
CTaTHCTUKA» Ha YrayOJIEHHOM YpOBHE BBIIEJICHBI OCHOBHBIC COJIEP)KATENbHBIE JHUHUU:
«Cny4aiiHble cOOBITUS M BEpOSTHOCTU» U «CilydaiiHble BEJIMYUHBI U 3aKOH OOJIBIINX YUCEID».

[ToMHMO OCHOBHBIX JJHHHI B YU€OHBIN KypC BKITFOUEHBI AJIEMEHTHI TEOPUH IpadoB 1 TEOPUU
MHO’KECTB, HEOOXOIMMbIE JJIs1 TIOJTHOLIEHHOTO OCBOEHHUSI MaTepualla JaHHOTO y4eOHOro Kypca U
CMEXHBIX MaTEMaTHYECKIX YU4EOHBIX KYypPCOB.

Copepxanne nauHMM «CiydaiiHble COOBITUSI M BEPOSITHOCTH» CIY>)KMUT OCHOBOHM IS
dbopMUpOBaHUS IPEACTABICHUH O paclpeie]ICHHH BEPOATHOCTEH MEKy 3HAUCHUSAMU CITy4aitHBIX
BEJINYMH. BaKHYIO 4acTh B 3TOM COAEPKATEIbHON JTMHUM 3aHUMAET U3YUEHNE T€OMETPUUECKOTO
U OMHOMHANBHOTO paclpeleNieHuii W 3HAaKOMCTBO C HX HEMPEepPhIBHBIMU aHAJIOTaMU —
MOKa3aTeIbHBIM U HOPMAJIBHBIM PacpeIeTICHUSIMH.

TeMmbl, CBSI3aHHBIE C HENPEPHIBHBIMU CIIyYallHbIMM BEIUYMHAMU M pacHpe/iesICHUsIMH,
aKICHTUPYIOT BHUMaHHE OOYYAIOIIMXCS Ha OMWUCAHWM W WM3YUYCHUM CIyYalWHBIX SIBICHUU C
MOMOIIbIO HEMpepbIBHBIX (yHKIUA. OCHOBHOE BHHUMAaHHE YAETSETCS MOKa3aTelbHOMY |
HOPMaJIbHOMY pacHpeeICHUSIM.

B yueOHOM Kypce mpenycMaTpuBaeTCs O3HAKOMHTEIHHOE W3YYCHHE CBSI3H MEXKIY
CITy4alHBIMU BEJTUYMHAMHU W OMMCAHUE TOW CBS3HM C TOMOIILI0 KOIP(DUIIMEHTA KOPPEISITUN U
€ro BBIOOPOYHOTO aHajora. OTH DIEMEHTHl COACPKAHUS pPa3BHBAIOT TeMmy «JluarpaMMbl
paccenBaHMsI», U3YUEHHYIO Ha YPOBHE OCHOBHOTI'O 00111ero 00pa30BaHus, U BO MHOTOM OMHUPAIOTCS
Ha CBEJICHUS U3 KYpPCOB anreOpbl M T€OMETPHH.

Emé onun sneMeHT cofeprkaHusi, KOTOPBIM MpearaeTcsi Ha 03HAKOMUTEILHOM YPOBHE —
MOCIIE0BATEIHHOCTh CIIYYalHBIX HE3aBUCHUMBIX COOBITHUMN, HACTYMAIONINX B €IUHUILY BPEMEHHU.
O3HakOMJICHHE C paclpelelcHUEM BEPOATHOCTEH KOJIMYECTBA TaKUX COOBITUH HOCHUT
Pa3BUBAIOIINN XapaKTep U SBISETCS aKTyadbHBIM IS OyIyImIUX aOUTYypUEHTOB, MOCTYIAOIINX
Ha Yy4eOHbIe CIHEUAIbHOCTH, CBA3aHHbIE C OOLIECTBEHHBIMH HAayKaMM, IICUXOJIOTHEH U
yIpaBJICHUEM.



Ha wm3ydenune ydeOHOTro Kypca «BeposSTHOCT M CTAaTUCTHKAa» Ha YIIYOJIGHHOM YpPOBHE
otBoauTcs 68 dacoB: B 10 kimacce — 34 yaca (1 gac B Heneno), B 11 kmacce — 34 gaca (1 gac B
HEJIEIIO).

COJAEP)KAHUE OBYYEHUA
10 KUIACC

I'pad, csa3HbIA Tpad, myTu B rpade: mukiabl U nenu. CterneHp (BaJICHTHOCTh) BEPIIHUHBI.
['padsr Ha TTOCKOCTH. [lepeBbs.

CrnyuaiiHple SKCHEpUMEHTHI (OMBITHI) U CllydailHble COOBITHS. DJIEeMEHTAapHBbIE COOBITHSA
(ucxonsl). BepostHOCTh citydallHOTO COOBITHS. BIM30CTh 4acTOTHI U BEPOSITHOCTH COOBITHH.
CrnyuaiiHble ONBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMHU.

Ornepanuu Hajg COOBITHUSIMU: TIepEceUYeHHE, 00BbEIUHEHUE, TPOTHUBOIOJIIOKHBIE COOBITHS.
Huarpammsl Ditsiepa. opmyiia ca0KeHUsI BEPOATHOCTEH.

VYcnoBHaAs BEPOSATHOCTb. Y MHOKEHHME BEPOATHOCTEH. JlepeBO ClydallHOrO SKCIEPUMEHTA.
®opmyna noaHol BepoaTHocTH. Popmyna baiieca. HesaBucumbie coObITHS.

buHapHbIll ciy4aiHbIN ONBIT (MCHBITAHUE), yCleX W Heyaada. HezaBucuMble HCTIBITaHUSL.
Cepusi HE3aBUCHMMBIX HUCHBITAaHUI 10 mepBoro ycmexa. IlepecranoBku u (akropuan. Hucno
couetanuil. Tpeyronbuuk Ilackans. ®opmyna obunoma HeroToHa.

Cepusi He3aBUCHMMBIX ucnbiTaHui  bepHymnmu. CnywaiiHplii  BBIOOp M3 KOHEUHOM
COBOKYIIHOCTH.

Cnyuaiinas BenuuuHa. Pacrnpenenenune BeposiTHOocTeil. [luarpamma pacnpeneneHus.
Onepauuy Hajx ciaydyalHbIMM BelduuMHamu. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacripeielieHuil, B TOM 4HCiIe TeOMETPUUECKOe U OMHOMHAIBHOE.

11 KJIIACC

CoBMecTHOE pachpenesieHue JBYX CIy4alHbIX BeNMWYMH. He3zaBucuMmble ciydaiiHbIe
BEJINYUHBI.

MaremaTtnueckoe OXXUJaHHE clydyaliHOM BenuuuHbl (pacnpezneneHusi). I[lpumepst
IPUMEHEHHs MaTeMaTHYeCcKOro 0KMIaHusI (CTpaxoBaHue, JoTepes). MaTtemMaTndeckoe 0KuaaHme
OuHapHOM cilydallHON BeIMYMHBI. MaremaTtndyeckoe OKUIAHHE CYMMbI CIYy4alHBIX BEIMYUH.
MaremaTnueckoe 0KH11aHuEe TEOMETPUIECKOTO U OMHOMHAIIBHOTO pacipeeIeHUH.

Hucniepcusi W CTaHAApTHOE OTKIOHEHHE CIy4allHON BENWYUHBI (paclpeseieHHs ).
Hucnepcuss OMHapHOM ciydaliHOW BelMMYMHBI. MaTeMaTHuecKoe OKUAAaHWE MPOU3BENEHUS U
JICIIEPCUsl CYMMBI HE3aBHUCHMBIX CIy4alHBIX BeJIMYUH. /[ucniepcus u cTaHAApTHOE OTKIIOHEHUE
OMHOMMAJIBHOTO pacrpeneneHus. Jucnepcuss U CTaHAAPTHOE OTKJIOHEHHE T€OMETPUYECKOTo
pacnpeneieHusl.

HepasenctBo YeOwbiméBa. Teopema YeOwiméBa. Teopema bepHyman. 3akoH OoibImx
ymucen. Bpibopounsiit Meron uccienoBaHuil. BriOopounble xapaktepuctuku. OlleHHBaHUE
BEPOSITHOCTH COOBITHS 1O BHIOOPOYHBIM JaHHBIM. [IpoBepka MpOCTEUIINX TUIOTE3 C TOMOIIBIO
W3YYEHHBIX paclpeleICHuN.

HenpepeiBable citydaiinple BenuuuHbl. [IpuMepbl. DyHKIUSA IUIOTHOCTH BEPOSTHOCTH
pacupeneneHus. PaBHOMEpHOE pacHpenelieHHe M €ro CBOWCTBA. 3aJayd, NPUBOASIIINE K
MIOKA3aTeIbHOMY PpACHpENEIeHNI0. 3a7aud, NPUBOAAIIME K HOPMAJIBHOMY pACIpENEIEHUIO.
@DyHKIUSA IUIOTHOCTH BEPOATHOCTH I10KA3aTEIbHOIO pacHpeAeieHus, (QYHKLUUS IUIOTHOCTH
BEPOSITHOCTH HOPMAaJIbHOIO pactpezeineHus. OyHKIMsa IUIOTHOCTH U CBOWCTBA HOPMAaJIbHOTO
pacnpeneieHusl.

[TocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITHH. 3amaud, MPHUBOIAIIUE K
pacnpenenenuto Ilyaccona.



KoBapuanust naByx ciaydaiHbiXx BenuuuH. KospduiumeHT auHEHHON KOppEesInu.

CoBmecTHBIC HAOMIOIEHUS BYX BeIMUMH. Bbibopounslii koaduiment koppemsaunu. Paznnane
MEX]ly JIMHEHHOW CBSI3bI0 M NPUYMHHO-CIEACTBEHHON CBsA3BIO. JIMHEIHas perpeccusi, METox
HAUMEHBIIINX KBaJPATOB.

INPEJIMETHBIE PE3YJIBTATbBI

K koHnny 10 ki1acca o0yyaromuiicss Hay4uTcs:

CBOOOJTHO ONIEPUPOBATH MOHITHAMU: Tpad), IIIOCKUH rpad, CBSI3HBIN rpad, MyTh B rpade, 1erb,
LUKIJI, I€PEBO, CTENIEHb BEPUIMHBI, IEPEBO CIYYANHOr0 SKCIEPUMEHTA;

CBOOOIHO OTIEPUPOBATH MOHSATUAMU: CIIYIalHBIN YKCIEPUMEHT (OIIBIT), CIy4ailHOE COOBITHE,
AIIEMEHTApHOE CiIydaiiHoe coObITHE (RJIEMEHTAPHBIN MCXO0J) CIy4aifHOrO ONbITa, HAXOIUThH
BEPOATHOCTH COOBITHII B OIIBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;
HaxoJuTh W (OPMYIUPOBATH COOBITHS: TMepeceueHrue, OObEIUHEHHE JAHHBIX COOBITHH,
coObITHE, TPOTUBOMNOJIOKHOE JAaHHOMY, UCIIOJIb30BATh JUarpamMmbl Diliepa, KOOPIUHATHYIO
OpSAMYIO JIUISl PEUICHUsl 3ajad, MOJb30BaThbCs (HOPMYJTIONH CIIOKEHUS BEPOSTHOCTEH LIS
BEPOATHOCTEH JBYX U TPEX CIy4YalHBIX COOBITHUI;

OIIEpUPOBATH MOHATUSIMU: YCIOBHAsA BEPOSITHOCTh, YMHOKEHUE BEPOSITHOCTEH, HE3aBUCUMBIE
COOBITHSI, IEPEBO CIIYYalHOT'O SKCIIEPUMEHTA, HAXOAUTh BEPOSTHOCTU COOBITUH C MOMOILBIO
mpaBWJia YMHOXKEHUS, JepeBa CIy4ailHOTO OMbITa, HUCHOJIb30BaTh (HOPMYILY MOJHON
BeposTHOCTH, (hopmyiry baiieca mpu pemeHun 3aaa4, OnpeaessiTh He3aBUCUMOCTh COOBITHIN
1o (opmyse U Mo OpraHu3aluu CIIy4alHOTO SKCIIEPUMEHTA;

MPUMECHSITh U3Y4EeHHBIC KOMOMHATOPHBIE (DOPMYITBI JIJIS TEPSUNCIICHHS DJICMEHTOB MHOYKECTB,
AJIEMEHTApHBIX COOBITHH CIy4ailHOro OMbITa, PEHICHUS 3a/1a4 110 TEOPUH BEPOSITHOCTEN;
CBOOOJHO ONEPUPOBATH MOHATUSAMHU: OWHAPHBIN CIIy4alHBIM OMBIT (MCIBITAHHE), yCIEeX U
HeyJa4a, He3aBUCUMBIC UCIBITAHUS, CEpUs UCTIBITAHUI, HAXOAUTh BEPOSITHOCTH COOBITHIA: B
CEpHUH UCIIBITAHUH JI0 TIEPBOTO yCIieXa, B CEpUU MCIBITAaHUM bepHyIIH, B OMNbITE, CBSI3aHHOM
CO CIIy4ailHBIM BHIOOPOM M3 KOHEUHOI COBOKYITHOCTH;

CBOOOJHO OIEpPUPOBATh MOHATHAMH: ClydaiiHas BEJTMYMHA, paclpejielieHHe BEpPOSTHOCTEH,
auarpamMma  pacrpejaesieHusi, OuHapHas — ciydailHas — BeJIMYMHA, T€OMETPUYECKOE,
OMHOMMAJIBHOE paclpe/ieieHue.

K xoniy 11 kiacca o0ydaromuiicss HayquTCs:

ONEpUpPOBaTh TMOHATUSMU: COBMECTHOE paclpelesieHue JABYX CIy4YalHBIX BEJIMYUH,
UCIIONIb30BaTh TaONMIy COBMECTHOTO paclpeAeNieHus IOBYX CIy4YailHBIX BEIHYWH JUIS
BBIICIICHUA PaCHpeaAcICHUA Ka)K)IOfI BCJIIMYUHBI, ONIPECACICHUA HE3aBUCUMOCTHU CﬂyqaﬁHBIX
BEJINYUH;

CBO60}1HO ONCprUpOBaATH MOHATUEM MATEMATHUYCCKOI'0 OXHUIAHHA cnyqaﬁHoﬁ BCIIMYNHBI
(pactipeienienusi), MPUMEHSITh CBOWCTBA MAaTEMAaTHYECKOTO OXHUIAHUS TPU PEIICHUHU 3aaad,
BBIUMCIIATH ~ MATEMAaTUYECKOE  OXHJAaHWEe  OMHOMHUAIBHOTO U TE€OMETPHYECKOTO
pacrpeeneHui;

CBOOOMHO OMEpPUPOBATh MOHSITUSIMH: AUCIEPCHs, CTAHIAPTHOE OTKJIOHEHWE CIy4dailHOU
BEJIMYMHBI, IPUMEHITh CBOMCTBA JAMCIIEPCHH CIy4YailHOW BETMYMHBI (pacrlpeienieHus) npu
pPELIeHUH 3a/lay, BBIYMUCIATH JAUCIEPCUI0O M CTAaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO U
OMHOMHUATBLHOTO PACTIPEICIICHHI;

BBIYHUCIISAITH BEIOOPOYHBIE XapaKTEPUCTHKH 10 JAaHHOM BEIOOPKE U OIICHUBATH XapaKTEPUCTHKH
reHEepabHOW COBOKYITHOCTH JIaHHBIX 110 BBIOOPOYHBIM XapakTepucTukam. OIeHHBATh
BEPOATHOCTH COOBITHI M TPOBEPSATH NMPOCTEUIINE CTATUCTUYECKHUE TUIIOTE3bl, MOJB3YSICh
HW3YYEHHBIMHU pacCIpeaeICHUSIMU.



TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA (IIO I'OJAM OBYYEHMUS)

10 kaacc

HazBanme pa3szmena (TeMsr)
(KOJIMYECTBO YacoOB)

OCHOBHOE COZIEp)KaHUE paserna
(Temsr)

OCHOBHBIE BHUJIBI IEITENBHOCTH
o0yJaromuxcs

OJNeKTpOHHBIE

(tmpoBeIe)
00pa3oBaTeIbHEBIE PECYPCHI

JledaTenpbHOCT YyIuTeNs C
Y4ETOM IPOTpaMMbl BOCIIUTaHUS

OnemMeHTHI TeopHuu rpadoB
G

I'pad, cBs3HBIN rpad, mpeacraBieHne
3a7a4y ¢ moMoIslo rpada. CreneHs
(BanenTHOCTH) BepiinHbL. [1yTh B
rpade. Llenu u nuknel. I'padsl Ha
IUVIOCKOCTH. JlepeBo CilydaliHOTO
JKCIIEpPUMEHTA

[IpencTaBnsaTe 0OBEKTHI U CBA3U
MEX]Iy HUMH C TIOMOIIBIO rpada,
HaxXoJUTh IMyTHU MEKAY BEpIIMHAMU
rpada.

Beinensats B rpade nenu u HUKIbl.
Ctpourts JepeBo Mo OMUCAHUIO
CIIy4aifHOTO OTBITA, OTACHIBATH
cIrydaifHble COOBITHS B TEPMHHAX
JepeBna.

Pemate 3amaun ¢ momonisio rpadoB

http://window.edu.ru
https://resh.edu.ru
www.planetashkol.ru
https://uchebnik.mos.ru
https://www.yaklass.ru
«Yuu.py».

WunnurpoBaHue U NOAIEpKKa
HCCIIeI0BATEIbCKON
JeSITeIbHOCTH 00yJaroImuxcs B
paMKax peanuzaluu UMHU
WHAUBUAYAJIBHBIX U I'PYIIIIOBBIX
HCCIIeI0BATEIbCKHUX POEKTOB,
YTO JacT 00y4arouuMcs
BO3MOXKHOCTH PHOOpeCTH
HABBIKH CaMOCTOSITEIBHOTO
pelLIeHUs TEOPETHIECKON
Ipo0IeMbl, TeHEPUPOBAHUS U
odopmIIeHHsT COOCTBEHHBIX HICH,
YBAXUTECJIBHOI'O OTHOIICHUS K
Yy)KUM UesIM, 0pOpPMIIEHHBIM B
paboTax Ipyrux UccieaoBaTeneii,
HaBbIK l'[y6J'II/I‘-IHOFO BBICTYIIJICHUA
nepez ayIuTopuei,
apryMEHTUPOBAHUS U
OTCTaMBAHUS CBOEH TOUKHU 3PEHUSI.

CnyyaiiHble OTBITHI,
CiTy4qaiHble COOBITHS U
BEPOSITHOCTH COOBITHH

(3 9)

CrnyJaiiHbIC SKCTIEPIMEHTHI (OTIBITH) U
ciTydaitHble COOBITHS. DIIEMEHTAPHEIC
coObITHs (Mcx0b1). BeposiTHOCTB
ciryqaiiHoOro coObITHA. BepositHocTH
COOBITHII B OITBITAX C
PaBHOBO3MOYKHBIMH DJIEMEHTAPHBIMHU
COOBITHSIMHU

BrIaemnsITe 1 OnCEIBaTh CITyJaiiHbIe
COOBITHSI B CITy9aifHOM OITBITE.
DopMyIUpOBaTh YCIOBHS MPOBEICHUS
CIIy4ailHOTO OIIbITA.

HaxonuTh BepoSATHOCTH COOBITHI B
OTIBITaX C PABHOBO3MOYKHBIMHU
3JIEMEHTAPHBIMU UCXOJAMH

http://window.edu.ru
https://resh.edu.ru
www.planetashkol.ru
https://uchebnik.mos.ru
https://www.yaklass.ru
«Yuun.py».

WannuupoBanue U NoAgepIKKa
HCCIIeI0BATEIbCKOM
JIeITeIIbHOCTH 00yJaronnxcs B
paMKax peanu3alyu UMU
HMHIUBHUIYabHBIX ¥ TPYIIIOBBIX
HCCIIEIOBATEIbCKIX MIPOEKTOB,
YTO JacT 00yJaroImuMCs
BO3MOKHOCTB ITpHoOpecTH
HaBBIKHA CAMOCTOSITEIIHHOTO
pELIEeHUs] TEOPETUUECKON
poOIEeMbI, TeHEPUPOBAHUS 1
odopmiteHns: coOCTBEHHBIX HJEH,



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

YBaXKUTEJIBHOTO OTHOLLIEHHUS K
YYXKHUM UaesM, 0)OPMIICHHBIM B
paboTax Ipyrux uccieoBaTele,
HABBIK MyOJIMYHOTO BBICTYIUICHUS
nepen ayIuTOpHuei,
apryMEHTHpPOBAHUA U
OTCTauMBaHUs CBOEYM TOUKH 3pEHHUS.

Ormepanny HaJ MHOXKECTBAaMH
U coObITHAME. ClOXXeHUE U
YMHOXXCHUE BEPOSTHOCTEH.
YcnoBHas BEPOSITHOCTD.
HesaBucumebie codbitus (5 1)

[lepeceuenue, 00bETUHEHNE MHOKECTB
1 COOBITHIA, TPOTHUBOIIOJIOKHBIE
coObITHs. DOpMyIa CIIOKEHHS
BEPOSITHOCTEN Y CIIOBHASL BEPOSITHOCTD.
‘YMHo)eHue BeposTHOcTel. Dopmyna
YCJIOBHOU BepoaTHOCTU. Popmyna
MOJIHOU BepossTHOCTU. DopMyria
baiieca. He3aBrcuMbIe COOBITHS

Hcnonp3oBath quarpaMmsl Diiiepa U
BepOaNbpHOE OMHCaHue COOBITHI PH
BBINTOJTHEHHUH OTICpaIiii Ha/l
COOBITHSIMH.

OreHHBaTh U3MEHEHHE BEPOSTHOCTEH
COOBITHH IO Mepe HACTYIICHUSA
JpYTUX COOBITHI B CITydaifHOM OIIBITE.
Pemrats 3amaun, B TOM 4ncCie ¢
HCIIOJIb30BaHUEM JiepeBa CIyJaiHOTo
OIIBITA, (OPMYJI CITOKCHHS U
YMHOXEHUS BEPOSITHOCTEH

http://window.edu.ru
https://resh.edu.ru
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VHunuupoBaHue 1 NOAACPKKA
HCCIIeI0BATENBCKOM
JeATEIEHOCTH 00YYaIONINXCS B
paMKax peanu3alyy UMH
WHMBHYaJIbHBIX U TPYIIIOBBIX
UCCIIEIOBATENBCKUX POSKTOB,
YTO JaCT 00YYaIOIINMCS
BO3MOKHOCTb TIPHOOPECTH
HaBBbIKH CAMOCTOSITEIILHOTO
PELICHHS TEOPETUIECKOH
poOIeMBl, TEHEPUPOBaHHUS 1
odopmIeHHsT COOCTBEHHBIX HUICH,
YBaXKUTEJILHOTO OTHOLICHHS K
YY)KUM HAEAM, 0DOPMIICHHBIM B
paboTax Apyrux UCCIeOBaTENIeH,
HAaBbIK ITyOJIMYHOTO BBICTYTUICHHS
nepez ayIuTopuei,
apryMEHTHPOBAHUS U
OTCTauBaHUS CBOCH TOUKH 3PEHUSI.

OneMeHTH KOMOMHATOPHKHI

(44)

KoM6uHaTtopHOe paBUio YMHOKEHUS.
IlepecranoBku u paxropuan. Hucao
coueranuil. Tpeyronsauk [ackans.
®opmyna 6buHoma HeroTona

DopMynIupoBaTh U T0Ka3bIBATh
KOMOWHATOpPHBIE (haKTHI.
Hcnonp30BaTh NpaBUIIO YMHOXKEHUS,
N3y4eHHble KOMOMHATOPHBIE (POPMYITBI
JUISL IEPEUNCIICHUS STIEMEHTOB
Pa3IMYHBIX MHOXECTB, B TOM YHCIE
9JIEMEHTAPHBIX COOBITHH B CITy4aiiHOM
OTIBITE.

http://window.edu.ru
https://resh.edu.ru
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MHunuupoBanue U NogaepKKa
HCCJIEIOBATEIBCKON
JIeITeIIbHOCTH 00yJaronnxcs B
paMKax peanu3aluu UMHU
WHJUBUAYaIbHBIX U IPYIIIOBBIX
HCCIEI0BATENIbCKUX IIPOEKTOB,
YTO JacT 00y4aroumuMcs
BO3MOXKHOCTb PHOOpECTH
HaBBbIKU CAMOCTOSITEIILHOTO
pELICHUs] TEOPETUUECKON
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[Monp30Batkcs hopmyIoi u
TpeyronsHuKoM [lackanst nus
OIIpEeIeIIeHHS YHCIIa COYETAaHHUH.
[MpumensTs popmynry GuHOMa
Hryrotona s npeobpasoBanus
BBIpaKEHUI

po0IIeMbl, TeHEPUPOBAHUS U
odopmiteHnst cOOCTBEHHBIX HIEH,
YBa)KUTEJIBHOI'O OTHOUIEHHUS K
Yy)KUM HUesIM, 0pOpMIICHHBIM B
paboTax Apyrux UccienoBaTenei,
HaBBIK ITyOJIMYHOTO BBICTYTIIICHUS
nepen ayiuTopuei,
apryMEHTHPOBAHUS U
OTCTAaMBAHUsI CBOEH TOYKH 3PCHUSI.

Cepun nocnea0BaTeNbHBIX
ucnblTaHui. Mcnbitanus
Bepnymmu. Ciny4aifHb1i BEIOOp
13 KOHEYHOM COBOKYIIHOCTH

(59

bunapHblii cayyailHbIN ONBIT
(ucreITaHME), YCIEX U HEyOaJa.
HezaBucumsle ucnsitanus. Cepus
HE3aBHUCHUMBIX HCIIBITaHUIl 1O IEpBOTO
ycnexa. Cepusi He3aBUCUMBIX
ucnbiTanuii beprymu. Crry4yaifHelii
BBIOOD U3 KOHEYHOM COBOKYITHOCTH.
[MpakTuyeckas padora ¢
HCIIOJIb30BaHUEM IEKTPOHHBIX TaOIHIL

Pa36uBaTh CIIOKHBIE SKCIIEPUMEHTHI Ha
OTAENbHBIC HCTIBITAHUS.

PemaTe 3a1aun Ha TOKUCK
BEPOSITHOCTEN COOBITHI B CEpUU
UCIIBITAaHHUH JI0 IEPBOTO ycIieXa v B
cepusx ucnblTaHuil bepHyiny, a Takxe
B OIIBITAaX CO CIy4aiHBIM BEIOOPOM M3
KOHEYHOW COBOKYITHOCTH C
HCIIOJIb30BaHHEM KOMOWHATOPHBIX
(akTOB M POPMYIL, B TOM YHCIIC B XOZC
MIPAaKTHYECKOH PabOTHI ¢ MPUMEHEHUEM
CTaHIapTHBIX GyHKIMI

http://window.edu.ru
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VHunuupoBaHue 1 NOAACPKKA
HCCIIeI0BATENBCKOM
JeATEIEHOCTH 00YYaIONINXCS B
paMKax peanu3alyy UMH
WHMBHYaJIbHBIX U TPYIIIOBBIX
HCCIIEIOBATEIbCKUX TIPOEKTOB,
YTO JaCT 00YYaIOIINMCS
BO3MOKHOCTb TIPHOOPECTH
HaBBbIKH CAMOCTOSITEIILHOTO
PELICHHS TEOPETUIECKOH
poOIeMBl, TEHEPUPOBaHHUS 1
odopmIeHHsT COOCTBEHHBIX HUICH,
YBaXKUTEJILHOTO OTHOLICHHS K
YY)KUM HAEAM, 0DOPMIICHHBIM B
paboTax Apyrux UCCIeNOBaTeNeH,
HAaBbIK MMyOJIMYHOTO BBICTYIIICHUS
nepez ayIuTopuei,
apryMEHTHPOBAHUS U
OTCTauBaHUS CBOCH TOUKH 3PEHUSI.

Crnyualinble BETUUUHBI U
pacnpeeneHus
(14 9)

Crnyuvaiinas BenuunHa. Pacnipenenenue
BeposiTHOCTEH. J{narpamma
pacnpenenenus. Onepanuu Haj
cilydaliHbIMU BennmuuHaMu. [Ipumepsl
pacnpenenenuil. bunapHas cinydaiinas
BenU4MHA. ['eomeTpuueckoe
pacnpenenenue. buHomuansHoOe
pacnpenenenue. Maremaruueckoe
0KHUJIaHHUE CITYy4ailHOM BEJIMYUHBI.
CoBMeCTHOE pacrpesiesieHne ABYX

OcBauBaTh MOHATHA: CIIydaiHas
BEIMYMHA, paclpeaeeHne, Tabaunmna
pacIipeaeseHus, 1uarpaMmma
pacnpeneneHusl.

Haxoauts 3HaueHUs CyMMBI 1
MIPOU3BEICHUS CIyYalHBIX BEJIUUUH.
Crpounth OMHapHBIE pacHpeesICHHs 110
OITMCaHMIO COOBITUH B CITy4aiHBIX
OTIBITaX.
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MHunuupoBanue U NogaepKKa
HCCJIEIOBATEIBCKON
JIeITeIIbHOCTH 00yJaronnxcs B
paMKax peanu3aluu UMHU
WHJUBUAYaIbHBIX U IPYIIIOBBIX
HCCIEI0BATENIbCKUX IIPOEKTOB,
YTO JacT 00y4aroumuMcs
BO3MOXKHOCTb PHOOpECTH
HaBBbIKU CAMOCTOSITEIILHOTO
pELICHUs] TEOPETUUECKON
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ciyuaitHbIX BenuduH. He3aBucumeie
ciydvaiinble BenuuuHbl. CBOHCTBA
MaTEeMaTHYECKOTO OKUAAaHUSL.
MateMaTHueckoe okuaHue OMHapHOI
CIIy4ailHOU BEJIUYUHBI.
MateMaTHuecKkoe OKUIaHUe
TEOMETPUIECKOT0 ¥ OMHOMHAIIEHOTO
pacopenenenuil. Jucnepeus u
CTaHJApTHOE OTKJIOHEeHue. [lucnepcus
OMHAPHO CTy4aliHOW BEIMIHUHBL.
CBolicTBa AUCIIEPCUH.
MareMaTHyecKoe OXKHIaHUEe
MPOM3BEICHUS U AUCIIEPCUS CYMMBI
HE3aBUCHMBIX CITyJalHBIX BEJUYHH.
Jucnepcus OMHOMHUAIBHOTO
pacrpeeeHus.

[MpakTuyeckas pabdora ¢
HCTIOJIb30BAaHUEM 3JIEKTPOHHBIX Ta0IIHIT

CTpOI/ITI) 1 paclio3HaBaTb
T€OMETPHUUICCKOC U OMHOMHUAILHOE
pacnpeaciacHus.

PemaTe 3a1aun Ha BEIYHCIICHHUE
MaATEMaTUYCCKOI'O OXXKHJaHUs.

CTpOI/ITI) COBMCECTHBIC paClpeCaACIICHUA.

N3yuaTh cBOKCTBA MAaTEMATUYECKOTO
OJKUJIaHUSL.

Pemate 3aga4yn ¢ moMoLIbIO
H3YyYEHHBIX CBOWCTB.

[o u3y4eHHBIM (hOpMyTIaM HaAXOIHUTh
MATCMATUYCCKHUEC OXKUIAHUA
cnyqai&HHx BCJIMYUH, UMCIOIIIUX
reoMeTpuuecKoe 1 OMHOMHAILHOE
pacipesneneHus

OcBauBaTh MOHATHS: JUCTICpCus,
CTaHapTHOE OTKJIOHEHME CIy4yailHON
BEITHYUHBIL.

Haxonuts nucnepcuro no
pacnpeeneHuo.

W3yuath cBOMCTBA AMCTIEPCUH.

[o n3y4eHHbIM (hOopMyJIaM HaXOJUTh
JMCTIEPCHIO0 OMHOMHAIEHOTO
pacmpeneneHusi, B TOM 9HCIIE B X0/1e
NpPaKTHYECKOH PabOTHI

npoOJIeMbl, TEHEPUPOBAHHUS 1
odopmiteHnst cOOCTBEHHBIX HIEH,
YBa)KUTEJIBHOI'O OTHOUIEHHUS K
Yy)KUM HUesIM, 0pOpMIICHHBIM B
paboTax Apyrux UccienoBaTenei,
HAaBBIK ITyOJIMYHOTO BBICTYIIICHUS
nepen ayiuTopuei,
apryMEHTHPOBAHUS U
OTCTAaUBAHUS CBOEH TOYKH 3PECHUSI.

O01mee KOJIMYECTBO YaCOB MO nNporpamme: 34




11 kaace

Hazpanue pa3znena (TeMsbl)
(KONM4ecTBO 4acoB)

OcHOBHOE coziepKaHue pasaena
(TeMer)

OCHOBHBIE BH/IBI IESITEILHOCTH
00yJaroIuxcs

DNeKTpOHHBIE

(undpossie)
00pazoBaTesbHbIE PECYPCHI

IICHTGJ'H)HOCTL yaurted €
Y4€TOM IporpaMmMbl BOCIMTaHUSA

3aKoH OOJIBIINX YHUCEN

(5 9)

HepasenctBo YeoOslmesa. Teopema
Yeorimesa. Teopema bepaymmm. 3akoH
Oonpmmx uncen. BeiOopouHsIi MeTOx
HCCJIEJOBAHUM.

[IpakTrdeckas paboTa ¢ HCIOIH30BAHUEM
SIEKTPOHHBIX TaOJIHII

Pa3bupaTh 10Ka3aTenbpCTBA TEOPEM.
OcBanBaTh BEIOOPOYHEIH METO]
HCCIEN0OBAaHUM, B TOM YHCIIE B XOJIE
MPAKTHYECKOH PabOTHI

http://window.edu.ru
https://resh.edu.ru
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WannuupoBanye 1 NoAgepKKa
HCCIIEI0BATEIBCKOM ACATEIBHOCTH
o0yJaromuxcs B paMKax
peanu3aniy UIMH UHIWBUIYaTIbHBIX
U IPYIIIOBBIX UCCIICNOBATEIBCKHX
MPOEKTOB, YTO JACT O0YYarOLIIMCS
BO3MOKHOCTB IIPHOOPECTH HABBIKH
CaMOCTOSTEIHHOTO PEIICHHS
TEOPETHYECKOH POOIIEMBI,
TEHEPUPOBaHUS U 0(OPMIICHHS
COOCTBEHHBIX UJICH, YBaXKUTEIHHOTO
OTHOIICHUS K YYXKUM UICIAM,
oopMIIeHHBIM B pabOTax APYrHx
HccieioBaTeeil, HaBbIK
MyOJIMYHOTO BBICTYIUICHHMS MIepe]
ayuTOpHeil, apryMeHTUPOBAHHUS U
OTCTaMBaHUS CBOCH TOUKH 3pEHHS.

D1eMeHThl MaTEMaTHYECKOM
CTaTUCTHKH (6 U)

I'enepasibHast COBOKYIIHOCTb U Clly4aiiHast
BBIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMH
xapaktepucTukaMu. OLieHKa CPEIHET0 U
JIUCIIEPCUU T€HEPAIIbHOI COBOKYIIHOCTH C
MTOMOIIIBI0 BEIOOPOYHBIX XapaKTEPHUCTHK.
OrnieHuBaHUE BEPOSTHOCTEH COOBITHH TIO
BEIOOpKE.

Cratucruueckas runoresa. [Iposepka
MPOCTEHIINX FUIOTE3 C HOMOIIBIO
CBOWCTB M3Y4YEHHBIX paclpeeeHuil.
[IpakTryeckas padbora ¢ UCIOIb30BaHUEM
JJIEKTPOHHBIX TaOJIHIL

OcBauBaTh ITOHATHS: TreHepaibHasd
COBOKYITHOCTb, BEIOODKA,
BBIOOPOYHOE CpeJIHee U BEIOOPOYHAs
JICTIEPCHS.

Beraucnars BEIOOpOYHBIE
XapaKTCPUCTHUKN U HA UX OCHOBE
OLICHUBATh XapaKTEPUCTUKH
TeHepaILHON COBOKYITHOCTH.
OcBauBaTh MOHATHS:
CTaTHCTHYECKas TUIIOTE3a.
O1eHNBaTh BEPOSITHOCTH COOBITHI U
MPOBEPSITH MPOCTEHIINE THIIOTE3bI
Ha OCHOBC BBI60pO‘-IHI)IX JAaHHBbIX, B

http://window.edu.ru
https://resh.edu.ru
www.planetashkol.ru
https://uchebnik.mos.ru
https://www.yaklass.ru
«YUu.py».

MHunuupoBanue U NogAepKKa
UCCJIEIOBATEILCKOH AEATEIbHOCTH
oOyyaromuxcs B paMKax
peajm3aliui UMU UHAUBUAYAJIbHBIX
W T'PYHIIOBBIX UCCICAOBATCIBCKUX
MPOEKTOB, YTO AACT 00yJAIOIIMMCS
BO3MOXKHOCTb IPHOOPECTH HaBBIKK
CaMOCTOSITENILHOTO PELICHUS
TEOPETHYECKOH MPOOIIEMBI,
TeHEPUPOBAHUS U O(POPMIIEHHS
COOCTBEHHBIX UJIEH, YBaXKUTEIHHOTO
OTHOIICHUS K YY>KUM HJIESIM,

o OpMIICHHBIM B paboTax APYTHX
HCClIeIoBaTeNel, HaBbIK
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TOM YHCIIC B XOJI€ MPAKTHIECKOt
paboTsl

ITyOJIMYHOTO BEICTYIUICHHS TIepe]
ayauropueil, apryMeHTUPOBaHUS U
OTCTalBaHUs CBOEH TOUKU 3pEHUS.

HemnpepseiBHblE CilydaiiHbIe
BEJIMYMHBI (pacHpeeneHus),
MoKa3aTeIbHOE U HOPMaJIbHOE
pacupeneneHus (4 1)

IIpuMeps! HEMPEPBIBHBIX CITy4alHBIX
Benu4rH. OyHKIUA ITIOTHOCTH
BepoATHOCTU. PaBHOMEpHOE
pacnpenenenue. IIpumepsr 3anay,
MPHUBOIANIMX K NMOKa3aTEIbHOMY U K
HOPMAaIIbHOMY PACHpPEeICHHAM.
OyHKIUSA MIOTHOCTH BEPOSTHOCTH
MOKA3aTeIbHOrO PACIpeIEeIICHHs.
OyHKIUSA MIOTHOCTH BEPOATHOCTH
HOPMAJIbHOTO pacrpeieIeHus

3HAKOMUTHCS MOHITUSIMH:
HenpepbIBHASI Cy4yaiiHas BeIMYMHa,
HEIIPEPBIBHOE pacIpeiesieHHE,
(hYHKIHS TUIOTHOCTH BEPOSITHOCTH.
Haxoxuts BeposTHOCTH COOBITHI TIO
JTAHHOM (DYHKIIMH TIOTHOCTH.
3HAKOMUTHCS C TOHATUIMH:
MOKa3aTeIbHOE paCIpeeICHUE,
HOpPMaJIbHOE pacIlpeieeHHeE.
BriensaTe 1o onucanuio ciayyaiHble
BEJINYMHBI, paclpeieICHHbIE 110
M0Ka3aTeIbHOMY 3aKOHY, 110
HOpPMaJbHOMY 3aKOHY.

Pa36upats npumepsl 3a1a4,
MPUBOISAIINX K MTOKA3aTEIbHOMY
pacIpenesieHUIO U K HOpMaJIbHOMY
pacupeneseHuIo

http://window.edu.ru
https://resh.edu.ru
www.planetashkol.ru
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https://www.yaklass.ru
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VHUIMUpOBaHUE U IOAACPKKA
HCCIIEI0BATENBCKO ACATEIBHOCTH
00y4Jaromuxcs B paMKax
peai3aliyi IMH HHANBHIYaIbHBIX
U IPYIITOBBIX UCCIICNOBATEIBCKHUX
MIPOEKTOB, YTO JACT O0YYarOIIUMCS
BO3MOKHOCTB IIPHOOPECTH HABBIKH
CaMOCTOSTEIBHOTO PEIICHUS
TEOPETUYECKON MPOOIIEMBI,
TEHEPUPOBaHUS U 0(OPMIICHHS
COOCTBEHHBIX UJICH, YBaXKUTEIHHOTO
OTHOIICHUS K YyXKUM HUICIAM,
oopMIIeHHBIM B pabOTax APYrHx
Hcclie1oBaTeNel, HaBbIK
Hy6HI/I‘IHOFO BBICTYIIJICHUS IEPE
ayUTOpHeil, apryMEHTUPOBAHUS U
OTCTaMBaHUS CBOCH TOUKH 3pEHHS.

Pacnipenenenue [lyaccona
(29)

TTocnenoBaTeIbHOCTH OAUHOYHBIX
HE3aBUCHMBIX coObITHI. [Ipumep 3amaun,
MPUBOIAIICH K PacIpeeIICHHUIO
IlyaccoHna.

[IpakTudeckast paboTa ¢ UCIOIH30BAHHEM
AIEKTPOHHBIX TAOJIHUIL

Brlaensars no onucanuio
CIIy4alfHOTO OIBITa BEIUYUHBI,
pacrpeieieHHbIE 110 3aKOHY
IlyaccoHna.

Pemate 3aa4uu, B TOM YHCIIE B XOJI€
MPaKTUYECKOil paboThI ¢
MIPUMEHEHHUEM CTaHAAPTHBIX
(hyHKIMH 3JIEKTPOHHBIX TaOJINI]

http://window.edu.ru
https://resh.edu.ru
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VHumupoBaHue 1 NOAACPKKA
HCCIIEI0BATENBCKOM ACATEIBHOCTH
00y4aroLIMXCs B paMKax
peanu3aii UMA HHAWBUAYaIbHBIX
Y IPYINIOBBIX UCCIIEOBATEIbCKUX
IPOEKTOB, YTO AACT 00yUaIOIUMCS
BO3MOXKHOCTb TIPHOOPECTH HaBBIKH
CaMOCTOSTENIHLHOTO PEIICHHS
TEOPETUIECKOI MPOoOIeMEl,
TEHEPUPOBAHUS U O(POPMIIEHHS
COOCTBEHHBIX UJIEH, yBaXKUTEIHHOTO
OTHOIICHUS K YYXXHM HJIESIM,
odopMIIeHHBIM B paboOTax APYyrux
HccieoBaTesei, HaBbIK
MyOJMYHOTO BBICTYILICHUS MIEPe]]
ayJNTOpHUEil, apryMEHTUPOBAHUS U
OTCTauBAHUS CBOCH TOUKH 3PEHUSI.
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CBsI3b MEXy CITy4alHBIMU
BEJINYNHAMU
(6 4)

KoBapuanus AByX ciry4aiiHbIX BEJIMYHH.
Koaddunuent xoppensimu.

CoBMecTHBIC HAOIOICHUS IBYX
BeJINUMH. BEIOOpOUHBIH K03 dHULInEHT
Koppemsiuy. Pazinnune Mexy TMHEHHO
CBSI3bIO U IPUYMHHO-CIIEICTBEHHOM
cBA3b10. JINHElHas perpeccus.
[pakTnueckas paboTa ¢ HCIOJIL30BaHUEM
3JIEKTPOHHBIX TaOJIHII

OcBauBath MOHATHS: KOBapHaIHs,
K03(h(PUIKEHT KOPPEIsIHNY,
JIMHEHHAs 3aBUCUMOCTb.
O1eHuBaTh XapakTep CBSI3U MEXIY
CITy4alHBIMH BEJIMUNHAMH, UCXOAS
U3 MPUPOABI JaHHBIX U
BBIYHCIICHHBIX XapaKTEPUCTHK.
Hcnone30BaTh 1uarpamMmel
paccenBaHus T H300pasKeHUS

COBMCCTHOT'O paCCCHUBAHUA JAHHBIX.

Haxoxuts k03¢ UIeHTs ocu
JUarpaMMbl, B TOM YHCJIC B XOZI€
MPaKTHYECKOMH pabOTHI C
MPUMEHEHHUEM CTAaHIAPTHBIX
yHKIMA

http://window.edu.ru
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VHUIIMUpOBaHUE U IOAACPKKA
HCCIIEI0BATENBCKOI ACATEIBHOCTH
00y4Jaromuxcs B paMKax
peanu3aniuy IMH UHIWBUIYATbHBIX
Y IPYIIOBBIX HCCIIEMOBATEIBCKHX
MIPOEKTOB, YTO JIaCT 00YYaIOIUMCS
BO3MOYKHOCTB IIPHOOPECTH HABBIKH
CaMOCTOSTEIBHOTO PEIICHHUS
TEOPETUIECKOI MPOOIEMEI,
TeHEPUPOBaHMA H 0(OPMIICHUS
COOCTBEHHBIX HJCH, yBAKUTEILHOTO
OTHOIICHUS K YyXKUM HUICIAM,
oopMIIeHHBIM B pabOTax APYrHx
Hcclie1oBaTeNel, HaBbIK
Hy6HI/I‘IHOFO BBICTYIJICHUSA TICPE
ayIUTOpUEH, apryMEHTUPOBAaHUS U
OTCTauBaHUs CBOEH TOYKU 3pCHU.

O00011IEeHNE U CUCTEMATU3ALUSA
3HAHUH

(11 9)

[IpesncTaBneHue AaHHBIX C HOMOLIBIO
TaOJHI ¥ InarpamMm, OnrcaTeIbHas
CTaTHCTHKA, OIBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTaPHBIMHU
COOBITHSIMH, BBIYUCIICHNE BEPOSITHOCTEH
COOBITHI ¢ TpUMEHEHUEM (HOPMYIT H
rpauIecKnX MeTo0B (KOOpIUHATHAS
npsiMasi, IepeBo, AuarpaMmma Dijepa),
Cily4alHble BEIMYMHBI U PacIIpeeICHus],
MaTEeMaTUYECKOE OKUAAHUE CIIydaiiHOU
BEJINUMHBI

IToBTOPATH U3yUEHHOE U
BBICTPANBAaTh CUCTEMY 3HAHUI

http://window.edu.ru
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MuunuupoBanue U NogaepKKa
HCCIIEI0BATENBCKOM ACATEIBHOCTH
00y4JaroLIMXCs B paMKax
peanu3aniy UIMH UHIMBUIYaTIbHBIX
U IPYIIIOBBIX UCCIIENOBATEIBCKHX
MPOEKTOB, YTO JACT 00YYarOLIIMCS
BO3MOKHOCTB NIPUOOPECTH HABBIKH
CaMOCTOSTENIHLHOTO PEIICHHS
TEOPETHYECKOH POOIIEMBI,
TEHEPUPOBAHUSI U O(OPMIICHHS
COOCTBEHHBIX UJIEH, YBaXKUTEIHHOTO
OTHOIICHHS K YYKHM HJIESIM,
odopMIIeHHBIM B paboTax ApyrUx
HccieoBaTesei, HaBbIK
ITyOJIMYHOTO BBICTYIUICHHS TIepe]
ayAMTOpHEH, apryMEHTUPOBAHUS U
OTCTauBaHUS CBOEH TOYKH 3pEHUSI.

OO01ree KOIMYECTBO YaCOB MO nMporpamme: 34
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

O0si3aTelibHbIE YUeOHble MATEPUAJIBI ISl YYeHUKA:

Maremaruka. Anrebpa W Hadajga maremaTudeckoro aHanmmsa. 10-11 xmaccer. Mep3nsk AL,
Homuposckuii [[.A., TlonskoB B.M., mox penakmueit Ilomonsckoro B.E. O6mectBo ¢
orpaHuMueHHOM OoTBeTCTBEHHOCThIO «M3nmarensckuii ientp BEHTAHA-I'PA®»; AxnuonepHoe
obmectBo «M3narenscTBO [IpocBenienue»

Marematuka. ['eomerpus. 10-11 kmaccsl. Mep3nsik A.I'., Homuposckuii JI.A., [TonsikoB B.M., mox
penakmueit [Togonsckoro B.E. O0mecTBo ¢ orpaHMYEeHHON OTBETCTBEHHOCTBIO «M3maTenbcKuit
ueHtp BEHTAHA-T'PA®»; AkumonepHoe obmectBo «M3aarenscTBo [IpocBenienue

BepositHocTh 1 cTaTucTiKa. Yrinyonenssiii ypoBens 10-11xkmnacce. U.P. Boicoukwuii., 1.B. Smenxo.
Axnuunonepnoe obmectBo «M3narensctBo [IpocBemienney.

MeTtoanueckue mocoous:

e Pajixmuct P.b. I'paduku ynxumii: 3agaun u ynpaxsenus. — M.: llkomna-IIpecc, 1997
(Cepus «ILIAHC» — «Illkona Adutypuenta: Hayuucs cam»)

e Anrebpa m Havana ananuza. 10 kimacc. CamoctosaTenbHble pabOTHI: yued. mocoOue ist
obmeobpazoBar. yupexaeHudt / JLLA. AnekcanapoBa; moa pea. A.I. MopakoBuua
—M.:Muemo3uHa,2007.

e Anrebpa u Hauanma ananmmza. 10-11 ximaccel: TeMaTWyeckwe TECThl W 3a4€Thl IS
obmeoOpasosar. yupexaenuit / JI.O.lenumesa, T.A. Kopemkosa; nox pen. A.I'. Mopakosuua
—M..: Muemo3una,2007.

e Anrebpa u Hayama ananmuza. 10-11 kmaccel. KonTtponbsHbie paboThl 11si 061ieoOpa3oBar.
yupexaenuit / A.I'. Mopakosud, E.E.Tynsunnckas —M.:Muemo3uHa,2007.

e 3uB b.I'., l'ompany B.A. /lunaktuueckue MaTepuaibl o anredpe u Havanam aHanu3za juist 10,
11 knacca. — CII0.: «HePo-na-Hese»,2005.

e Epmosa A.IL, 'ono6opoasko B.B. CamocrosiTenbHble U KOHTPOJIbHBIE pabOTHI O ajredpe u
Havanam a"anu3a Juisg 10-11 xmaccoB. — M. Minekca, 2011.

e Tectel. I'eomerpusi. 11 kmacc. BapuaHTBl W OTBETHI IEHTPATU30BAHHOTO (WUTOTOBOTO)
tectupoBanusa. — M.: @exepambHoe TOCyA. YupexnaeHne «dDenepanbHbIl  LEHTP
TeCTUpOBaHuM», 2005

e JlmmakTudeckuii maTepuain mo reomerpun ais 10 knacca. Paspesnsie kaprouku / Coct. I'.H.
KoBanésa. — Bonrorpaza: Yuurens, 2004

e ImaskoB l0.A., FOnuna U.M.,byry3os B.®. I'eomerpus. Pabouas terpaap. 10, 11 kmaccol.
[Tocobue mst yaamuxcst oomeoOpa3zoBaTenbHbIX yupexaeHuii. — M.: [Ipocsemenue, 2009.

e Epmoga A.Il., 'ono6opoarko B.B. CamocTosiTenbHBIE M KOHTPOJIBHBIE pa0OTHI IO TEOMETPUHI
g 10 knacca. — M. : Unekca, 2012

e JlmmakTudeckuii maTepuain no reomerpuu ais 10 knacca. Paspesnsie kaprouku / Coct. I'.H.
KoBanésa. — Bonrorpaza: Yuurens, 2004.

e [I'naskoB lO.A., FOguna N.U.,Byty3oB B.®. 'eomerpus. Pabouas terpaap. 10 knacc. [Tocobue
JUIs yyamuxcs o0meo0pa3oBarenbHbIX yupexaeHuit. — M.: [Ipocsemmenue, 2009.



bynumoBuu E.A., bynbsiueB B.A. BeposTHOCTb U CTaTUCTHKA B IIKOJIBHOM KypC€ MAaTEMATHUKH.
VYueonuk a1 7-11 kmaccoB obmieoOpa3zoBarenbHbIX yupexaeHuil. Yacts 2. — M., 2008. — 172
c. » Maremaruka: AnreOpa. @yHKkuuu. AHanW3 JNaHHBIX. YUYeOHHKU Ui 7-9 Kiaccos
obmeobpazoBatenbHbIX yupexaeHui. / [lox pen. I'.B.Jopodeesa. — M.: IIpocBemenue, 2004.
e bynumosuu E.A., bynerueB B.A. BepositHOoCTh 1 cTaTHcTHKA. YuyeOHOE mocobue ans 5-9
KJIacCOB 00111€00pa3oBaTeNbHBIX yupexkaeHuit. — M.: JIpoda, 2002.

Bynumosuu E.A., BynbraeB B.A. OCHOBBI CTaTUCTUKU M BEPOSTHOCTH. YUeOHOE Mocooue s
5-9 kitaccoB o6meoOpazoBaTenbHBIX yupexaeHuid. — M.: JIpoda, 2004.

MakaperueB F0.H., Munarok H.I'. Anrebpa: 371€eMEHThI CTATUCTUKHA M TEOPUH BEPOSTHOCTEH.
Yyebnoe mocobue s 7-9 kiaccoB oOmeoOpa3oBaTenbHbIX yupexnaenuid./ I[lom pen
C.A.TenskoBckoro. — M.: IIpocsemenue, 2003.

Mopakosuy A.I'., CemenoB IL.B. CoOwitusi. BepositHocTn. CratHctudeckas oOpaboTka
naHHbIX. JlonoTHUTENbHBIE Taparpadbl K Kypey anredps 7-9 kimaccoB 001eo0pa3oBaTeIbHBIX
yupexaeHuil. — M.: Muemo3suna, 2003.

TxaueBa M.B., ®enoposa H.E. DneMeHTBI CTaTUCTUKH M BEPOSTHOCT. Y 4eOHOE ITOCOOHE ISt
7-9 kitaccoB o0meodpazoBaTebHBIX yupexaeHuii. — M.: [Ipocsemenue, 2004.

Tropun HO.H., MakapoB A.A., Beicouxkuii U.P., Amenko U.B. Teopus BeposTHOCTEU U
craructuka. — M.: MITHMO, 2004.

I'menenxo b.B., Xununn A.Sl. DnemeHTapHoe BBeICHUE B TEOPHIO BeposiTHOCTEH. - M.: Hayka,
1964.

Jrotukac B.C. ®akynpTaTuBHBIA Kypc MO MaTemaTuke. Teopus BeposTHOcTed. - M.:
IIpocsemenue, 1990.

Mocremnep @. [IarbaecaT 3aHMMATENBHBIX BEPOATHOCTHBIX 3a4a4 ¢ pemeHusamu. - M.: Hayka,
1975.

Moctemnep @., Pypke P., Tomac [Ixx. BepositHocTs. - M.: Mup, 1969.

[Tnouku A. BeposiTHOCTH B 3a1a4ax Juisi KoJbHUKOB. - M.: [IpocBemnienue, 1996.

Tropun 10.H., MakapoB A.A. AHanu3 JaHHBIX HAa KOMITbIOTEPE. — M.: @UHAHCHI M CTATUCTHKA,
1995.

HudpoBbie 06pa3oBaTe/ibHbIE PECYPCHI:

Poccwuiickas anekrponHas mkomna https://resh.edu.ru/
MockoBcKast 3JIeKTpoHHas 1ikoJIa hitps://uchebnik.mos.ru
OopazoBarenbHas miardpopma «Yuau.py» https://uchi.ru/
Sxmnacc - https://www.yaklass.ru
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