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HNOACHUTEJBbHASA 3AIINCKA
[IporpamMma mo maremaTHKe YIIyOJIEHHOTO YPOBHS AJisi OOYYarOIIMXCS Ha YPOBHE CPEIHETrO

obmero oOpa3oBanusi paspaborana Ha ocHoBe DPI'OC COO ¢ y4€ToM COBpPEMEHHBIX MHPOBBIX
TpeOOBaHUH, NPEABABISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, M TPAAMLIUNA POCCHICKOTO
obOpazoBanus. Peanmzauus mnporpaMmbl 1O MaTeMaTHKE OOECIEYMBAET OBJIQJCHUE KIIFOUYEBBIMU
KOMIIETCHIMSIMHM, COCTaBJISIONIMMH OCHOBY JJIi CaMOpPa3BUTHSL U HENPEpPhIBHOTO 0Opa3oBaHMs,
LEJIOCTHOCTh OOLIEKYIBTYPHOT0, TUYHOCTHOTO U TIO3HABATENILHOTO PA3BUTUS JUYHOCTH 00YUaIOIIHUXCS.

B mporpamme mno wmaremaTuke yuTeHbl ujued U nonoxeHus «Konmenmuum pazBuTHs
MaTeMaTHueckoro obpaszoBanusi B Poccuiickoit @enepanun». B cOOTBETCTBUM ¢ Ha3BaHUEM KOHIICTIIIHH
MaTeMaTHyeckoe o0pa3oBaHME JOHKHO, B YACTHOCTH, peliaTh 3ajady oOecnedeHus HeoOXO0IuMOro
CTpaHe uMcia O0y4aroluxcs, MaTeMaTHuYecKas IMOATOTOBKA KOTOPBIX IOCTATOYHA MAJSi MPOIOKEHUS
0o0pa3oBaHMs MO pa3IMYHBIM HAINPaBJICHUSIM, BKIOYas IPENoJaBaHUEe MaTeMaTHKH, MAaTeMaTHYECKHe
UCCIieIoBaHus, paboTy B chepe MHPOPMALMOHHBIX TEXHOJOTHHA U JIPYTHX, a TAaKKe OOECIeYCHUs st
KaKJOro O0y4arolierocsi BO3MOXHOCTH JOCTHXKEHUS MaTeMaTHYeCKON IMOATOTOBKH B COOTBETCTBUU C
HEOOXOMMBIM €My ypoBHEM. MIMEHHO Ha pellleHHe 3THUX 33/ay HalleJieHa MporpaMMa Mo MaTeMaTHKe
yrIyOJI€HHOTO YPOBHSI.

Hannas mporpamma no ydyeOHoMmy mpeamery «Marematuka» (yriyOJieHHBIH ypOBEHB) CPEIHEro
o0miero oopazoBaHus pazpadoTaHa Ha OCHOBE HOPMATHUBHO-TIPABOBBIX TOKYMEHTOB:

l.®enepanbHoro 3akoHa or 29.12.2012 r. Ne 273-®3 «0O06 ob6pazoBanuu B Poccuiickoii
denepanun» (C UBMEHEHHUSIMU U JIOTIOJIHEHUSMU BCTyM. B crity ¢ 04.08.2023).

2. Ilpuxaza MunoOpnayku Poccun ot 17 mast 2012 r. Ne 413 «O06 yrBepxaeHuu (dhenepajibHOTo
rOCYJapCTBEHHOTO 00pa30BaTelIbHOIO CTaHAapTa CpeAHero oOIiero odpazoBaHus» (3aperucTpupoBaH
17.06.2012 1. N 24480).

3. Ilpukaza MwunuctepcrBa mnpocsenienus Poccuiickoit ®enepammu ot 12.08.2022 No 732
«O BHECEHMM HU3MEHEHUIl B (QenepalibHbIil TOCyIapCTBEHHbIN 00pa30BaTENIbHBIN CTaHAAPT CPEIHETO
obmiero oOpa3oBaHMs, YTBEP)KICHHBIM NpHkazoM MuHHcTepcTBa 00pazoBaHMs M Hayku Poccuiickoif
®enepanun ot 17 mast 2012 1. Ne 413» (3apeructpuponan 12.09.2022 Ne 70034).

4. Tlpukaza MunucrepctBa npocsemienuss PO or 22 mapra 2021 r. Ne 115 «O06 yrBepkaeHuu
[lopsinka opraHM3alMM W OCYLIECTBIEHHS OOpa30BaTEeIbHOM  AESITENBHOCTH IO  OCHOBHBIM
0011e00pa3oBaTeNIbHBIM MPOrpaMMamM - 00pa30BaTeIbHBIM MPOrpaMMaM Ha4ajJbHOTO OOIIEro, OCHOBHOTO
obmero M cpenHero oOmero oOpazoBaHus» (C M3MEHEHMSAMU U JIOMOJHEHUSMH BCTYI. B CHIy C
03.08.2023).

5. Ilpukazom MunucrepctBa mnpocBemenuss PO ot 18.07.2024 1. Ned99 «OO6 yTBepKIeHUH

(bej:[epanLHoro MEepCUHs SJICKTPOHHBIX O6p8.30BaTCJ'IBHBIX PECypCOB, NOMYIICHHBIX K UCIIOJIb30BAHUIO IIPU



peanu3ali HMMEIONIMX TOCYAAPCTBEHHYIO AaKKPEIUTALMI0 00pa3oBaTeNbHBIX HPOTpaMM HadaJbHOTO
0011ero, OCHOBHOTO 00IIIeT0, cpenHero odiiero oopasopanus (3apeructpupoBat 16.08.2024 Ne79172).

6. denepanpbHO OCHOBHOW OOpa30BaTEIbLHON MpOrpaMMoOil cpeaHero ooimero oOpa3oBaHMS.
[Ipuka3z MunucrepcrBa npocsemenns Poccutickoit @eneparuu ot 18.05.2023 Ne 371 «O06 yTBepKaeHUH
denepanbHON 00pa3oBaTENBHON MPOrpaMMBI cpefaHero oOmiero oOpa3oBaHusS» (3aperucTpupoBaH
12.07.2023 Ne 74228). Omobpena pemieHuEM (eaepaTbHOTO y4eOHO-METOINYECKOTO OOBEIUHEHUS TI0
o0mmeMy oOpa3zoBaHuI0, MPOoTOoKOoJI OT 14 anpens 2023 r. Ne 1/23.

7. ®enepanpHOil paboueld mHporpaMMmbl CcpelHero oOmero o0pa3oBaHus IO MaTeMaTHKe
(yrnyOneHHbIi ypoBeHb). YTBepxkaeHa @DenepajabHBIM TOCYJAapCTBEHHBIM OIO/PKETHBIM HAYYHBIM
yupexaenueM MHcturyrom crpareruu oopasosanus. Mocksa, 2023 r.

8. Konnenuuu mnpenogaBanust ydueOHOro mnpeamera «Marematuka» B 00I1€00pa30BaTEIbHBIX
opranmzanusax Poccuiickoii @enepaliim, pearn3yolX OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

9. CaHUTapHO-MHUIEMHOIOTHYECKIX TPEOOBAaHMN K OpraHU3alMd BOCHHUTAHUS W OOydeHWUS,
ornbixa W o3fopomieHust nered u Mononexu CII 2.4.3648-20, yTBep>KIEHHBIE ITOCTAHOBICHUEM
I'maBHOTO rocynapcTBeHHOro canutapHoro Bpaua P® ot 28.09.2020 Ne28 (neiictByrot ¢ 01.01.2021, cpok
nevictus orpannueH 01.01.2027).

10. CanuTapHubix npaBwiaMu 1 HopMamu 1.2.3685-21 «'urueHndyeckne HOpMATUBEI H TPeOOBAHUS
K obecriedeHnto Oe3zomacHOCTH W (WiM) OE3BPETHOCTH JIsi 4elloBeKa (DaKTOPOB Cpeabl OOWTaHHS»,
YTBEPKJICHHbIE TOCTAaHOBJIEHHE | JTaBHOTO rocyapcTBEHHOro caHuTapHoro Bpaya PO ot 28.01.2021 r. Ne
2 (metictBytot ¢ 01.03.2021, cpok aeiictBus orpannuex 01.03.2027).

11.  Pacnopspxenus Jlenapramenta oOuiero obpazoBanusi Tomckoil obnactu ot 28.09.2018 r.
No 832-p «O06 yrBepxkaeHun Konnenmuu pa3BuTusi GU3NKO-MATEMATUYECKOTO U €CTECTBEHHOHAYYHOTO
obpazoBanus Tomckoit obmactu Ha 2019-2025 roas.

12. OcHoBHOI1 00pa3oBaTeNbHOM MporpaMmoii cpennero oobuiero oopazosanust MAOY COILL Ne37
r.Tomcka.

Pabouas nporpamma cocraBieHa Ha OCHOBE:

o Matemaruka: anreOpa 1 Hayajla MaTEMaTHYECKOI 0 aHaJIM3a, reoMeTpust. AnreOpa v Hayaia
Matemaruueckoro aHaimsa 10-11 kmacc. YueOnuk ba3oBblii u yrinyonénuelii ypoBHu Ammmos ILI. A,
Komnsrun 0. M., Tkauésa M. B. u ap. (U3natensctBo "IIpocBenienne)

o Matemaruka: anredpa 1 Hayajla MaTeMaTHYECKOI0 aHanu3a, reoMeTpusi. AnreOpa 1 Hayana
MaTeMaThueckoro aHanusa. 11 kmacc. B 2-x 4. ba3oBblif 1 yriiyOiaeHHbIH ypoBHU. YueOHUK. MOpIKOBUY
A.T'., Cemenos I1.B. O6miectBo ¢ orpannyeHHoN oTBeTcTBeHHOCTHIO "MOL] MHEMO3HNHA"

o MaremaTnka: anrebpa 1 Hayajla MaTeMaTHYECKOro aHain3a, reomerpus. ['eomerpus. 10-11
kyacc. YueOHuk. ba3oBblit u yriyonénnsiii yposau. Atanacsas JI.C., byry3zos B.®., Kagomues C.b. u np.

(UzmatensctBo "IIpocBerienue»)



OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA «MATEMATHKA»

B snoxy mudpoBoii TpanchopMaiuu Bcex cdep 4eToBEUeCKON IeATeIbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpolIeld MaTeMaTH4YeCKOH MOArOTOBKH. DTO 00YCIIOBIEHO
T€M, YTO B HAlM JHU PACTET YUCIIO CHELUATbHOCTEH, CBA3aHHBIX C HENOCPEICTBEHHBIM NPHUMEHEHHEM
MaTeMaTHKU: U B cdepe SKOHOMHKH, M B OW3HECE, M B TEXHOJIOTMYECKHX OONACTIX, W Jaxe B
ryMaHUTapHbIX cdepax. Takum oOpazom, Kpyr oOydarommxcsi, JUIs KOTOPBIX MaTeMaThKa CTaHOBUTCS
3HaYMMbIM HIPEIMETOM, (YHAAMEHTOM 00pa3oBaHMA, CYLIECTBEHHO pacuiupsiercd. B Hero BXomsaT He
TOJIKO OOyuaromuecsi, IJIaHUPYIOIIME 3aHMMATbCA TBOPYECKOW M HCCIIEAO0BATENbCKOM paboToOi B
o0ylacTH MaTeMaTHKW, WH(POPMATUKH, (U3UKH, SKOHOMHKH W B JPYrUX OOJNACTSIX, HO U T€, KOMY
MaTeMaTHKa Hy>KHa JIJIsl KCIIOJIb30BaHMS B IPO(ECCUSX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C HEH.

[TpuknagHas 3HAYMMOCTh MaTEMAaTUKHU OOYyCIIOBJIEHA TEM, 4YTO €€ MpeIMEeTOM SBJISIOTCS
(dbyHIaMeHTaJIbHble CTPYKTYphl HAIIEro MHpa: IMPOCTPAHCTBEHHbIE (OPMBI U  KOJIUYECTBEHHBIE
OTHOIICHHS, (YHKIMOHAJIbHBIE 3aBUCHMOCTH W KaTETOPUU HEONPEAEIEHHOCTH, OT MPOCTEHIINX,
YCBaMBAaE€MBIX B HETMOCPEICTBEHHOM OIBITE, MO JOCTATOYHO CIIOKHBIX, HEOOXOIMMBIX IJISi Pa3BUTHUS
HAy4YHbIX U TEXHOJOI'MYeCKHX HJied. be3 KOHKpPEeTHhIX MaTeMAaTHYEeCKUX 3HAHUUN 3aTPyJHEHO MOHUMAaHUE
IPUHIUIIOB YCTPOWCTBA M MCIIOJIb30BAaHUSI COBPEMEHHOM TEXHHUKH, BOCIPHUITHE WU HHTEpIpeTalus
pa3sHOOOpa3HON  CONMANBbHON, SKOHOMHUYECKOH, TOJIMTHYECKOH uHpopmanuu, wManodddexkruBHa
MOBCEJHEBHAsI NPAKTUYECKas AEATEIbHOCTb. BOo MHOrMX cdepax NpodecCHOHATBHON IeATebHOCTH
TpeOyIOTCS yYMEHHs BBIIOJHATH PACUYETHI, COCTABIIATh AJITOPUTMBI, MPUMEHATH (OPMYIbI, MPOBOAUTH
reOMETPHUECKUE U3MEPEHHs U TIOCTPOECHHUS, YNTaTh, 00padaThIiBaTh, HMHTEPIPETUPOBATH U MPEJICTABIAThH
nHGOpPMAIHIO B BHJE TAONHII, AUAarpaMM U T'paduKOB, IIOHUMATh BEPOSTHOCTHBIN XapaKTep CIy4aliHBbIX
COOBITHH.

OnHOBpPEMEHHO ¢ pacliupeHueM cdep MPUMEHEHHs MaTeMaTHKU B COBPEMEHHOM OOIEeCTBE BCE
Oosiee BaXHBIM CTAHOBHUTCS MAaTE€MAaTUYECKMH CTWJIb MBIIUICHUS, HPOSBISIOLIMICS B ONpeaeEHHBIX
YMCTBEHHBIX HaBBIKax. B mporecce n3ydyeHus: MaTeMaTHKU B apceHa] MPUEMOB M METOJIOB MBIIUICHUS
YeJIOBEKa €CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS MHIYKIWS M JEAYKIHs, 0000IIeHne W KOHKPETHU3alus,
aHaJM3 W CHUHTE3, KiIaccu(uKauusg M cUCTeMaTu3alus, adcTtparupoBaHue M aHanorus. OOBEKTHI
MaTeMaTHYECKUX YMO3aKIIOUEHHUH, MpaBuiia UX KOHCTPYUPOBAHMS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX
MIOCTPOCHUM, CIIOCOOCTBYIOT BBIpaOOTKE YyMeHUus (opMynupoBaTb, OOOCHOBBIBATH U JOKa3bIBaTh
CYXKIIEHUS, TEM caMbiM (OPMHUPYIOT JIOTHYECKHH CTHIIb MBIIUICHHA. Benymas poib NpUHAIICKUAT
MaTeMaTHKe B (OPMHPOBAHHWU AITOPUTMUYECKON KOMIIOHEHTBHI MBIIUICHUS U BOCIHUTAaHUM YMEHUH
JeCTBOBATh IO 3a/laHHBIM aJTOPUTMaM, COBEpIICHCTBOBATH M3BECTHBIE M KOHCTPYMPOBAaTh HOBHIE. B
mporiecce pemeHus 3a7ad — OCHOBBI JIJISl OPTaHNU3aluU YIeOHOM JeITeNbHOCTH Ha YPOKaX MaTeMAaTUKA —
Pa3BUBAIOTCS TBOpYECKAs U TIPUKJIATHAS CTOPOHBI MBIIIUICHUSI.

O6yquHe MaTeMaTUKe JaéT BO3MOXKHOCTh Pa3BUBATL Y o6yqarou11/1xc;1 TOYHYIO, PAllUOHAJIBHYIO U
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MHPOPMATUBHYIO pe€Yb, yMEHHE OTOMpaTh Haubosiee TMOAXOIAIINE S3bIKOBBIE, CHMBOJIUYECKUE,
rpaduuecKue cpeicTBa IS BBIPAKCHUS CYKACHUN U HATIISTHOTO UX MPEICTABICHHS.

Heo6xoauMbpIM KOMIIOHEHTOM OOILEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHMM SIBJIIETCS oOliee
3HaKOMCTBO C METOJaMM IIO3HaHUS JAECHCTBUTEIBHOCTH, NPEACTABICHHE O IpeAMETe M MeETOoJe
MaTeMaTHKH, €r0 OTIMYHMSIX OT METOJOB ECTECTBEHHBIX M T'yMaHHTapHBIX HayK, 00 OCOOCHHOCTSAX
OPUMEHEHHS MAaTeMaTHUKW JUIs pelIeHUs HAaydyHbIX M MPHKIAAHBIX 3a7ad. TakuM  oOpasowm,
MaTeMaTH4ecKoe 00pa3oBaHHME BHOCHUT CBOHM BKJIaJ B (OpMHUpOBaHHE OOLICH KyJIbTypbl ueJIOBEKa.
W3yueHnne MaTeMaTUKU CIIOCOOCTBYET ICTETMYECKOMY BOCIMTAHUIO YEJIOBEKAa, NOHMMAHHUIO KPacoThl U
U3AIIECTBA MaTEMAaTHUYECKUX PACCYKICHHUH, BOCIHPHUATHUIO TEOMETPUYECKHX (OpPM, YCBOCHHUIO HJIEH
CUMMETpUU

HEJIN U 3AJAYU U3YYEHUA YYEBHOI'O IPEIMETA «MATEMATHKA»

[TpuoputeTHbiMu LensiMU 0OyueHust marematuke B 10-11 kiaccax Ha yriyOn€HHOM YpOBHE
IIPOAOJIKAIOT OCTABAThCS:

o ¢dopMHpoBaHHE  IEHTPAJIbHBIX  MAaTEeMAaTHYECKUX  MOHATUH  (YUCIIO,  BEIMYMHA,
reoMeTpuueckas  Qgurypa, IepeMeHHas, BEpOSTHOCTb, (YHKIHSA, TPOHU3BOAHAS, HWHTErpa),
00eCTIeYNBAIOIINX TPEEMCTBEHHOCTD U IMIEPCIIEKTUBHOCTh MAaTEMaTHUECKOT0 00pa30BaHus 00y4YaroIIuXCs;

o HOJIBEICHUE O0YYaroIUXCsl Ha JOCTYIIHOM JUIl HUX YPOBHE K OCO3HAaHHUIO B3aUMOCBSI3H
MaTeMaTUKd M OKpYXalolllero Mupa, IOHMMAaHUIO MaTeMaTHKHd KaK 4YacTH OOmed KyJIbTypbl
YeJI0BEYECTBA;

o pa3BUTHE  HHTEIUIEKTYaJbHBIX M TBOPYECKMX  CHOCOOHOCTEH  oOydaromiuxcs,
[IO3HABATEIbHOM AaKTUBHOCTH, MCCIEAOBATENbCKUX YMEHHMM, KPUTUYHOCTH MBIIUIEHUS, HMHTEpeca K
U3Y4YEHHUIO MAaTEMaTHKU;

o ¢dopmupoBaHre (QYHKIIMOHAIBHOW MaTeMaTHYeCKOW T'PaMOTHOCTHU: YMEHHs paclo3HaBaTh
MaTeMaTHUYeCKUE AacHeKThl B peajbHBbIX JKU3HEHHBIX CHUTYalUsX W NPU H3YyYEHUH JPYIHX Y4EOHBIX
MIPEIMETOB, MPOSIBIIEHUS 3aBUCUMOCTEN U 3aKOHOMEpPHOCTEN, (OPMYIUPOBATH UX HA SI3bIKE MaTEMAaTUKH
U CO37aBaTb MAaTEMaTUYECKUE MOJENH, IPUMEHITh OCBOECHHBI MaTEMaTHYECKUN anmapar JUisl peLIeHUs
IIPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIIPETUPOBATh U OLICHUBATh ITOJIY4EHHBIE PE3YJIbTATHI.

OcCHOBHBIMU JIMHHMSIMH cojepxkaHusi Matematuku B 10-11 kmaccax yriyOin€HHOro ypOBHS
ABIAOTC: «YUucna u BBIUMCIEHUSA», «Anredpa» («AnreOpandeckue BBIPAKEHHsS», «YpaBHEHHS U
HepaBeHCTBa»), «Havana maremarndeckoro anammusa», «l'eomerpus» («l'eomerpudeckue QUIrypbl U HX
CBOMCTBa», «/3MepeHHEe T€OMETPUUYECKUX BEIMUYMH»), «BepoATHOCTh M cTaTUCTHKa». /[aHHBIE JIMHUU
pa3sBUBAIOTCS MapalIeNIbHO, KaX/as B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJHAKO HE HE3aBUCHMO
OJlHa OT JIpyrod, a B TECHOM KOHTaKTe U B3auMojeicTBuu. Kpome 3Toro, ux oObeIuHSET JOTHYECcKas
COCTaBJIAIONIAs], TPAAULMOHHO MIPUCYIIIAasi MaTEMATUKE U MPOHU3BIBAIOIIAs BCE MaTEMaTUUYECKHE KypChl U

COACPIKATCIILHBIC JINHHUU.



ChopmynupoBannoe Bo DPI'OC COO TpeboBaHME «yMEHHE OIEPUPOBATH MOHATHUSIMHU:
Olpe/ieJIEHUE, aKcuoma, Teopema, CIIEJICTBUE, CBOMCTBO, NPU3HAK, J0KA3aTElIbCTBO, PAaBHOCHJIbHBIE
(bopMyIMpOBKH, yMeHHE (OpPMYIMPOBATH OOpaTHOE W IPOTHBOIIOJIOKHOE YTBEPXKAECHUE, IPUBOAUTH
IpUMEpPbl U  KOHTPIPUMEPBI, MCIIOAB30BaTh METOJ MAaTEeMAaTUYECKOM HWHAYKLHUH, I[POBOAUTH
JOKa3aTelbHbIE PpAcCy)KIEHHs TpU pPELICHUH 3a]ad, OICHWBATh JIOTMYECKYIO TPaBHILHOCTh
pacCcyKIeHHI» OTHOCHUTCS KO BCEM YYeOHBIM KypcaMm, a (OpPMHPOBAHUE JIOTMYECKHX YMEHUH
pacrpeensercs 1o BceM rogaM o0y4eHHs Ha YPOBHE CpeJIHEro o01ero oopa3oBaHusl.

MECTO YYEBHOT' O IPEIMETA «<MATEMATHUKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC COO martemaruka sIBIsieTCSl 00s3aTENbHBIM IPEIMETOM HA JaHHOM
ypoBHE o0pa3oBanus. Hactosieil mporpaMMmoii mo MaTemMaTuke MpeycMaTpUBaeTCsl H3yYeHne yaeOHOro
npeamera «MaremaTtuka» B paMKax TpEX Yy4eOHBIX KypcoB: «AureOpa M Hadaja MaTeMaTHYeCKOro
a”Hanmu3a», «[eomerpus», «BepodTHocTh U craTHCTUKa». DOPMUPOBaHHE JIOTUYECKUX YMEHUH
OCYILIECTBIISIETCSI HAa MPOTSYKEHUU BCEX JIET OOy4YEeHHs Ha ypOBHE CpeAHero oOiiero oOpa3zoBaHus, a
AJIEMEHTHI JIOTHKHU BKJIIOUAIOTCS B COJIEPYKAHME BCEX HA3BaHHBIX BHIIIE YIEOHBIX KYPCOB.

OO11ee KOIMYECTBO YacOB, HANPaBJIEHHBIX HAa U3yYEHHE MaTeMaTHKU Ha yriyOJEHHOM YpOBHE —

544: B 10 xiacce — 272 yaca (8 yacoB B Hezen0), B 11 kimacce — 272 yaca (8 94acoB B HE/IEIIO).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEIOHOI'O ITPEIMETA

«MATEMATHUKA» HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATDBI

1) rPaKAAHCKOT0 BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTh TPAKIAHCKOW MO3UIUU OOYYArOMIETOCs] KaK aKTUBHOTO U OTBETCTBEHHOTO
YJI€Ha POCCUUCKOro OOIIecTBa, MPEACTaBICHUE O MAaTEeMaTUYeCKHX OCHOBAaX (DYHKITMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, ABJICHUHN, TPOLIETYP TPakKIaHCKOT00011ecTBa (BHIOOPHI, OMIPOCH! U APYTOE), YMEHHUE
B3aMMO/ICHICTBOBATD C COLIMATBLHBIMUA UHCTUTYTAMHU B COOTBETCTBHH C UX (PYHKIMSIMHU M Ha3HAUCHUEM;

2) NATPUOTHYECKOT0 BOCTIMTAHUS:

c(OpPMUPOBAHHOCTh POCCHICKOW TpaXTAHCKOW HWICHTHUYHOCTH, YBKEHUS K TMPONLIOMY U
HACTOSIIEMY POCCHUMCKOM MATeMaTHWKH, I[IEHHOCTHOE OTHOLIEHHWE K JOCTH)KEHUSAM POCCHUUCKUX
MAaT€MaTUKOB M POCCHICKOM MaTeMaTH4YECKOW IIKOJbI, WCIOJb30BAHUE ATHUX JIOCTHKEHUN B JPYTUX
HayKaX, TEeXHOJOTHUsX, chepax SKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pPOCCHICKOro Hapoja, CPOPMUPOBAHHOCTH HPAaBCTBEHHOTO
CO3HAHUS, YTUYECKOTO IMOBEICHMSI, CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JIOCTHIKEHUW HAyKH H
JeSITeIbHOCThIO YYEHOT0, OCO3HAHUE JIMYHOTOBKJIa/Ia B IOCTPOEHUE YCTONYMBOTO OYIYIIETO;

4) 3CTETHYECKOIr0 BOCIIUTAHMS:

9CTETUYCCKOC OTHOIICHHUE K MHUPY, BKIOYad OCTCTUKY MATCMATUUYCCKHX SaKOHOMepHOCTeﬁ,



OGBCKTOB, 3ajJa4, peHleHPIﬁ, paCCY)KI[CHHfI, BOCIIPpUUMYUBOCTL K MATCMATHYCCKUM aCIICKTaM Pa3JIMYHbIX
BUIOB UCKYCCTBA;

5) (pU3HYECKOro BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh yYMEHUS NPHUMEHATh MaTeMaTHYECKHE 3HAHWS B HMHTEpecax 3JI0pOBOTO U
Oe3omacHOro 00pa3a JKHM3HH, OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3JI0POBBIO (3I0pPOBOE IHUTAHHE,
cOaTaHCUPOBAHHBIN PEXHUM 3aHATHH M OTAbIXA, peryispHas (u3ndecKas aKTUBHOCTH), (U3NYECKOE
COBEPIICHCTBOBAHKE MIPH 3aHATHIX CIIOPTUBHO-0370POBUTEIHLHON JCATEIBHOCTHIO;

6) TPYAOBOI0 BOCIIMTAHUS:

TOTOBHOCTH K TpPYAy, OCO3HAHUE IICHHOCTH TPYIOJIOOUS, WHTEpEeC K pasIudHbiM chepam
npoeCCHOHATILHOM JEATENbHOCTH, CBA3aHHBIM C MATEMAaTHKON U €€ MPUIIOKEHUSIMH, YMEHHE COBEPIIATh
OCO3HAHHBIM BBIOOp Oynymield Npopeccud H pPealn30BbIBATh COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTB U CLIOCOOHOCTHK MaTEeMaTHYECKOMY 00pa30BaHUIO M CaMOOOPA30BAHHIO HA IPOTSHKEHUH BCEH
JKN3HH, TOTOBHOCTb K A4AKTUBHOMY YYAaCTHUIO B PCHICHUHW IMPAKTUYCCKHUX 3aaad MaTeMaTHYECKOU
HaIPaBJICHHOCTH,

7) IKOJIOTHYECKOT0 BOCTIHTAHUS

C(OPMHUPOBAHHOCTD IKOJIOTUYECKON KYIbTYpPhI, TOHUMAHHUE BIUSHHS COIIMATBHO- SKOHOMUYESCKHX
MPOIIECCOB Ha COCTOSIHUE TIPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHE TI00ATBFHOTO XapakTepa
3KOJIOTHUYCCKUX HpO6JIeM, OpHuCHTAlMA Ha IMPUMCHCHHUEC MATCMATHYCCKUX 3HAaHUU IJId pelICHUd 3aaa4 B
00JIaCTH OKpPY’)KaIOILICH Cpelbl, MJIAHUPOBAHUE MOCTYNKOB M OICHKH MX BO3MOXKHBIX TOCJICIACTBUU JIJIs
OKpY>KaroIen cpeibl;

8) HEHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd W OOIIECTBEHHON MPAaKTHKH, MOHMMAaHUE MATEMaTHYECKOW HAyKH Kak cQepbl 4YeI0BEYeCKON
JEeSITEIBHOCTH, ATANOB €€ Pa3BUTHS M 3HAYUMOCTH JUISl PA3BUTHUS [UBWIN3ALMHU, OBJAJCHUE S3BIKOM
MaTEMAaTUKU U MaTeEMaTHYECKOU Ky.]'H;TypOfI KakK CpCACTBOM ITO3HAHUA MHUpPA, TOTOBHOCTH OCYIICCTBIISATH
IMPOCKTHYIO U UCCICAOBATCIIbLCKYIO ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATDI

B pesynprare wW3ydYeHHMs MaTeMaTHKH Ha YPOBHE cpeaHero oOmiero oOpa3oBaHus Y
oOyuvarorierocst  Oyayr copmupoBaHbl TO3HABAaTENbHBIE yHHBEPCAJIbHBIC y4eOHBIE JEHCTBUSI,
KOMMYHHMKATHBHBIE YHHUBEpCAlbHbE Yy4YeOHblEe JE€HCTBUS, PEryJISTHBHbIE YHHUBEpCAIbHbIE Yy4eOHbIE
JICWCTBUS, COBMECTHAS JICATEIILHOCTb.

IMo3HaBaTeIbHbIE YHUBeEPCAJbHbIE YUeOHbIE HeiicTBUS

ba3oBrle noruuyeckue nelCcTBUA:

BBIABJIATE M XapaKTCPHU30BaTh CYHMICCTBCHHBIC IMPU3HAKHW MATEMAaTHYCCKUX O6L€KTOB, HOHSITI/II\/’I,

OTHOIIICHUH MCKIAY IIOHATHUAMU, (I)OpMyJII/IPOBaTB OMpCACIICHUA HOHSITI/Iﬁ, YCTaHAaBJIMBATb
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CYIIECCTBCHHBI TpPH3HAK KIACCU(PUKALMK, OCHOBAaHUS Ui OOOOIIEHUS W CPaBHEHHS, KPUTEPHUH
IIPOBOAMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHpPOBaTH U  NpeoOpa3oBbIBaTh  CYKICHUS:  yTBEPAUTEIbHBIE U
OTpHUIaTeNIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUSB (aKTax, NaHHBIX,
HAONIIOJICHUSAX W YTBEPXKJICHUAX, TMpeajarath KPUTCPUU ISl BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JeNlaTh  BBIBOJBI C HCIOJB30BAaHMEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX M HWHIYKTUBHBIX
YMO3aK/I4YEeHUH, YMO3aKIIOUEHHUH 110 aHAJIOTUH;

MIPOBOJIUTH CaMOCTOATENLHO JIOKA3aTEIbCTBA MATEMATHMUYECKUX YTBEPXKICHUM (TpsIMble U OT
MPOTUBHOTO), BBICTpAaUBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE CY>KICHHS U BHIBObI;

BEIOMpaTh CHOCO0 pemieHus y4eOHOW 3aaadu (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIICHUS,
BBIOMpaTh HarOO0JIee TIOIXO SN C Y4ETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPHEB).

bazoBbi€ HcclIeOBaATEIbCKUE ICUCTBUS:

UCIIOJIb30BAaTh BOIPOCHI KaK HCCIIEAOBATEIbCKANA WHCTPYMEHT TO3HAHUS, (HOPMYIHPOBATH
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUYUE, MPOOJIEMy, YCTaHABIMBATHHCKOMOE U JaHHOE, (HOpMHpPOBATH
TUIIOTE3Y, aprYMEHTUPOBATh CBOXO [IO3ULINIO, MHEHUE;

IPOBOIUTH CAMOCTOSATENBHO CIZIAHUPOBAHHBIN SKCIIEPHMEHT, UCCIIEIOBAHNE o
YCTAHOBJICHHIO  OCOOCHHOCTEH  MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, IPOIECCa,  BBISBICHUIO
3aBUCUMOCTEHN MKy O0BEKTaMH, SIBICHUSIMU, TTPOLIECCAMU,

CaMOCTOATENILHO (hopMyTUpoBaTh O0OOIIEHUST W BBIBOJABI 10 pPe3yabTaTaM IMPOBEAEHHOTO
HAOJIIOZICHUS, WCCIICIOBAHMS, OIICHUBATh JOCTOBEPHOCTh TIOJIYYEHHBIX pE3yJbTaTOB, BBIBOJOB U
0000I1IeHHI;

HpOFHO?;I/IpOBaTb BO3MOXHOC pa?,BI/ITI/Ie npouecca, a TAK)XE BBIABHUIATH npe;monomeHI/m 0O €ro
pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/IFIX.

Pabora ¢ nadopmanmen:

BBISBIIATH A€(DUIUTHI HHPOPMALIUH, TaHHBIX, HEOOXOIUMBIX JUUIsl OTBETA HA BOIIPOCH ISl pEIICHUs
3ajauuy;

BbIOMpaTh UHPOPMAIIMIO U3 UCTOYHUKOB Pa3JIMYHBIX TUIIOB, aHAJIM3UPOBATh, CUCTEMATU3UPOBAThH
Y MHTEPIPETUPOBATh HH(POPMAINIO pa3IMUHBIX BUJIOB U (POPMIPEICTABICHHUS;

CTPYKTYPHUPOBaTh HH(MOpPMAIMIO, MPEACTaBIATh €€ B pPa3NUYHBIX (opMax, HIUIIOCTPUPOBATH
rpaduyecku;

OLICHUBATh HAJEKHOCTh HH(POPMALIMU IO CAMOCTOATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.



KoMMyHuKaTHBHBIC YHHBepcaJbHble y4eOHbIC NeliCTBHUSA:

BOCIIPHHMMATh M  (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBUSIMH U IEIISIMHU
OOIIeHHs, SICHO, TOYHO, TPAMOTHO BBIpA)KaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX W IMMCbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS MO X0y pellIeHus 3aJaul, KOMMEHTHPOBATh MOJy4YE€HHBINA Pe3ybTaT;

B X0JIe 00CYX/IEHUS 3a[]aBaTh BOIIPOCHI 110 CYHIECTBY OOCYX/TaeMOW TEMBI, IPOOJIEMBI, peraeMoi
3a/lauM, BBICKA3bIBaTh WJIEW, HAllEJICHHbIE HA IIOMCK pEIIEHUs, COIOCTaBISATh CBOM CYXKACHHS C
CYXJACHHUSIMH IPYTUX YYaCTHUKOB JUAJIOra, 0OHAPYKUBATh pa3inyie U CXOJCTBO MO3ULIUHN, B KOPPEKTHOM
dbopme hopMyIHpoBaTh pa3HOTIACHS, CBOU BO3PAXKECHHUS,

IOPEJICTaBISITh  PE3YJAbTaThl PELIEHUS 3aJauyd, OKCIIEPUMEHTA, HCCIEIOBAHUS, IPOEKTA,
CaMOCTOSITENILHO BbIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3a7ad MPE3CHTAllMM U OCOOCHHOCTEH
ayTUTOPHUH.

PeryasiTuBHble YHMBepcalibHble YuyeOHbIe JelicTBUSA

CaMoopranu3anus:

COCTABJIATH TUIAH, AITOPUTM PEIICHUS 33]1a4d, BEIOUPATh CIIOCOO PEIIeHUs C YIETOM HMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C
y4€TOM HOBOI MH(OPMAIIHH.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMH II03HABATEIIHOW peQIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUU U
MBICITUTENBHBIX MPOLECCOB, WX pPE3yabTaToOB, BJIaJETh CHOCO0aMU CaMOIPOBEPKHU, CAMOKOHTPOJISL
npoliecca 1 pe3yabTaTa pelieHns MaTeMaTHUeCKOn 3a1auu;

NPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTB IPU PEUICHUHN 33]]a4l, BHOCUTh KOPPEKTHBEI
B JIESTENFHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBICHHBIX
TPYAHOCTEN;

OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa LENU U YCIOBHUIM, OOBSCHIATh PUUYNHBI JOCTHKEHHS T HE
TOCTHKEHHUS PE3yIbTATOB IEATEIIbHOCTH, HAXOUTh OIIMOKY, TaBaThOIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasi 1eATEJBLHOCTD:

MOHUMATh M UCIOJIF30BaTh MPEUMYIIECTBA KOMAaHIHOW ¥ WHANBUAYAIbHON paObOTHINPU PEIICHUU
y4eOHBIX 3a/1a4, MPUHUMATh L€JIb COBMECTHOM JEATENIBHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacmpeneNsaTh BHIALI PadOT, JAOTOBApPUBATHCA, OOCYXIaTh MPOILECC W PE3YJIbTaT pPadOTHI,
0000111aTh MHEHUSHECKOILKUX JIIONIEH;

y4acTBOBaTh B TpPYNIOBBIX (opmax paboTel (0OCyxkneHus, oOMEeH MHEHUl,

«MO3TOBBIE IITYPMbI» U UHBIE), BHIIOIHITH CBOIO YacTh pabOThI M KOOPAUHUPOBATh CBOU AEUCTBUS
C APYTUMH YICHaMH KOMaHIbI, OIICHHBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO KPUTEPHSM,
cOpMYITHPOBaHHBIM YUYaCTHHKAMH B3aUMOJICHCTBHSI.

IIpeaMeTHble pe3yJbTaTbl OCBOEHUS (enepanbHOil paboueil mporpaMMbl MO0 MaTeMaTHKe
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MPEJCTABIICHBI 110 T0/1aM 00YYEHHUs B PAMKaX OTAEIbHBIX YUEOHBIX KYpCOB B COOTBETCTBYIOIIMX pa3zenax

HAaCTOSILIEH IPOrPaAMMBI.
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2. Paboune nporpamMMsl 1o Kypcam
2.1 PaGouasi nporpaMMa y4e0HOro Kypca «AJiredpa u Hayaja

MaTEMATHYIECCKOI'O aHAJIUu3a).
MNOSACHUTEJIBHAS 3AITMCKA

VYuebHblil Kypc «Anrebpa W Hayajga MaTeMaTHMYECKOIO aHalIM3a» SIBJISIETCA OJAHUM M3 Hauboiee
3HaYMMBIX B TIPOrpaMMe cpenHero ooOmero o0pa3oBaHUs, TOCKOIBKY, C OIHOH CTOPOHBI, OH
obecrieynBaeT MHCTPYMEHTAIBHYIO 0a3y Ul M3Y4EHHUsS! BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYroi
CTOPOHBI, (POPMUPYET JIOTHYECKOE M a0CTPAKTHOE MBILIUIEHHE 00Yy4aroLIUXCsl Ha YPOBHE, HEOOXOIMMOM
11 OCBOCHMSI MH()OPMATHKH, OOIECTBO3HAHUS, UCTOPHH, CJIOBECHOCTH U JPYTUX ITUCLMILIIMH. B pamkax
JaHHOTO Y4eOHOTO Kypca OOydYaromIuecs OBIJIAJCBAIOT YHHUBEPCAIBHBIM S3BIKOM COBPEMEHHOH HAyKH,
KOTOpast (GOpMyIHpPYyeT CBOU AOCTIIKEHHS B MAaTeMaTHIECKOH (opme.

VYuebHblil Kypc anredpsl U Hayall MAaTEMaTHYECKOr0 aHAJIN3a 3aKJIaIbIBAET OCHOBY JUIsl YCIIELIHOIO
OBJIQJICHUS] 3aKOHaMU (U3UKH, XHUMHUHM, OHOJOrMH, IIOHUMAaHHUS OCHOBHBIX TEHICHLUUN pa3BUTHUS
HSKOHOMHKH U OOIIECTBEHHON >XH3HH, II03BOJIIET OPHUEHTHUPOBATHCS B COBPEMEHHBIX HU(POBBIX W
KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIONB30BaTh WX JJIs JalbHEHmero ooOpa3oBaHus © B
MIOBCEJJHEBHON kM3HM. B TO ’xe Bpems oBlajgeHHe aOCTpaKTHBIMH U JIOTUYECKH CTPOrMMHU
KOHCTPYKLHUSAMHU aJIreOpbl 1 MaTeMaTHYeCKOro aHaJIM3a pa3BUBAeT YMEHHE HAaXOAWUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTb ~MCTMHHOCTb, JIOKa3blBaTh YTBEPXKICHHMsSI C IIOMOIIBIO HMHIYKIMH M PACCYXkIaTh
JeyKTUBHO, UCIOJIb30BaTh 0000IIEHNE U KOHKpPETH3alluI0, adCTparupoBaHUEe M aHAJIOTUI0, GOPMUDPYET
KpPEaTHBHOECH KPUTHUYECKOE MBIIIICHHE.

B xone usyuyenus yueOHOro Kypca «Anredpa u Hadyajda MaTeMaTHYeCKOro aHaJIM3a» 00yJaroImuecs
MOJTy4aroT HOBBIN OMNBIT PEeIICHHs MPUKIATHBIX 3a/1a4, CAMOCTOATEIBHOIO IIOCTPOCHUSI MaTeMaTHYeCKHX
MOJIeNIell peaJbHBIX CHUTYyalluii, MHTEPIPETAlUN TOJYYEHHBIX pEIICHUH, 3HAKOMSATCS C TpHUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAyKe M UCKYCCTBE, C BBIIAIOIIMMHUCS MAaTEeMaTHIECKUMHU
OTKPBITUSIMU U UX aBTOPAMHU.

VYu4eOHblil Kypc o0nazaeT 3HAYMTEIbHBIM BOCIUTATEIbHBIM MOTEHIIMAIOM, KOTOPBINA peanu3yercs
Kak uepe3 yueOHbI MaTepual, CiocoOCTBYIOMUM (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U YEPE3
cienupuKy Y4eOHOH HesTeTHHOCTH, TPEOYIOmeH MPOJODKUTENIFHON KOHIICHTPAlMd BHUMAHUS,
CaMOCTOSITENTbHOCTH, aKKYPaTHOCTH MOTBETCTBEHHOCTH 3a MOJIy4YeHHBIH pe3ybTar.

B ocHoBe Meronuku oOyueHuss anreOpe W HayalaM MaTeMaTUYECKOrO aHaln3a JICKUT
JeSITeTbHOCTHBIN MPHHIIUT 00yYCHHUS.

HEJA U 3AJAYU YUEBHOTI'O KYPCA «MATEAMATHUKA U HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A

B CTPYKTYpC yqe6Hor0 Kypca «Anre6pa N Hadajla MaTr€MaTU4dYCCKOIro aHalin3a» BbIICIICHBI
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CIIEYIOIINE COJIEPKATENHHO-METOUYECKIE TUHUH: «Yucnaa u BerYucIeHus», «DyHKIUU U TpaduKmny,
«YpaBHEHHsT M HeEpaBeHCTBa», «Havama MaremaTmueckoro anaimsza», «MHOXkecTBa U JOrHkKa». Bcee
OCHOBHBIC COJIEPKATEIBHO-METOANYECKUE JIMHUKM W3Y4alOTCS Ha TPOTSHKEHUU JBYX JIET OOydYeHHs Ha
YpOBHE CpeaHero odmero oO0pa3oBaHMs, €CTECTBEHHO JOMOJHSS APYT APYra M MOCTEINEHHO HACHIIIAACH
HOBBIMH TeMaMU U pazjaenamu. JlaHHBIA Yy4eOHBIH Kypc SBISIETCS MHTETPATUBHBIM, ITOCKOJIbKY
o0BeMHSIET B ce0e CoJepKaHUE HECKOJIbKMX MAaTeMAaTHYeCKUX AWCHIUIUINH, TaKuX Kak anredpa,
TPUTOHOMETPHUS, MATEMATUYECKUI aHAIN3, TEOPHUSI MHOKECTB, MaTeMaTH4ecKasijioruka u apyrue. [lo mepe
TOro Kak oOydaromuecs OBJIJIeBalOT BCE OoJiee IMMPOKMM MAaTeMAaTHYECKHUM alllapaToM, Yy HHX
MOCIIE0OBATENbHO (OPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMaTUYECKYH) MOENb
pEIbHOUM CHUTYyaIlu, TMPUMEHSTh 3HAHUS, MOJIYYCHHBIC MPU WU3YYCHUH Y4eOHOTO Kypca, HJsl PEIleHUs
CaMOCTOSITENIFHO c(POPMYTUPOBAHHON MaTeMaTHUYECKON 3a/jauH, a 3aTEM HHTEPIPETUPOBATH CBOM OTBET.

ConepkarenbHO-MeTOIMUecKass JMHUS «Yucina W BBIUMCICHUS» 3aBepiiacT (GopMHUpOBaHUE
HAaBBIKOB HMCIIOJB30BaHUS JACHUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYaTO HAa YPOBHE OCHOBHOI'O OOIIETO
obpazoBanus. Ha ypoBHe cpeanero oomero odpa3zoBaHus 0co00e BHUMAHKE yaesSeTCsl POPMUPOBAHUIO
HaBBIKOB PAIlMOHAIBHBIX BBIYUCIICHHUH, BKIFOYAONIUX B CeOsl MCIOJIB30BAHUE PA3IMYHBIX (DOPM 3aIHCH
yyclia, yMEHHE JeNlaTh MNPUKUIKY, BBINOIHATH MPHUOIMKEHHbIE BBIYUCICHUS, OIICHHBATH YHWCIIOBBIC
BBIPDOKEHHS, pabdoTaTh C MAaTEMAaTHYECKUMH KOHCTAHTaMHU. 3HAKOMBbIE OOYy4YaromMUMCS MHOXKECTBa
HaTypaJbHBIX, IENbIX, PAIMOHAIBHBIX W JCUCTBUTEIBHBIX UYHMCEN JIOMOJHSIOTCA MHOXKECTBOM
KOMIUIEKCHBIX 4HcCell. B KaXaoM M3 3THUX MHOXECTB pPACCMATPUBAIOTCA CBOMCTBEHHBIE €My
crenuguIecKre 3a1a4y U ONepaliu: JeJIeHne Halelno, ONepUpOBaHNe OCTaTKaMH Ha MHOXKECTBE IENbIX
YHuCeN, 0COObIe CBOMCTBA PAIMOHAIBHBIX W HUPPAMOHAIBHBIX YHCEN, apu(METHUECKHE OTepaiuu, a
TaK)Ke M3BJICYCHUE KOPHS HATYpaJIbHOW CTENEHW Ha MHOXKECTBE KOMIUICKCHBIX 4Hcell. brmaromaps
MOCJIE/IOBATEIbHOMY PACHIMPEHUIO0 KPYyra HMCHOJb3yEeMbIX YHCEI U 3HAKOMCTBY C BO3MOKHOCTSIMHU HX
MPUMEHEHHUS JIJIS pelIeHHs] pa3uYHbIX 331a4 (OPMUPYETCSl TMPEACTaBICHUE O EMHCTBE MATEMAaTHKH KaK
HayKd ¥ €€ pPOJM B TMOCTPOCHUM MOJENIEH pPEalbHOr0 MHUpa, IMIMPOKO HCIOJB3YIOTCS 0000IeHne
KOHKPETH3aIlus.

Jluaus «YpaBHEHHs] ¥ HEPABEHCTBA» peallu3yeTcsl Ha MPOTSHKEHUU Bcero oOydeHHs Ha YpOBHE
cpenHero oémiero o0pa3oBaHMsl, MOCKOIBKY B KaKIoM pazjaene [IporpamMmbl mpeaycMOTPEHO pelieHHe
COOTBETCTBYIOIIMX 3a1ad. B pesynbpTaTe 0Oydaromuecss OBJIAICBAIOT PA3TMYHBIMA METOJAMH PEIICHUS
palMOHANBHBIX, HWPPANUOHATBHBIX, TTOKA3aTEebHBIX, JIOTAPU(PMHUUYECKUX H TPUTOHOMETPHUUYECKUX
ypaBHEHUM, HEPaBEHCTB U CHUCTEM, a TakKe 3aJad, coaepKaumx napamerpbl. I[lonydeHHble yMeHHs
IIUPOKO UCHONB3YIOTCS TpPH HCCIAEAOBaHUU (YHKIIMHA C TOMOIIBIO MPOU3BOJHOW, TPH pEIICHUH
MPUKIIATHBIX 33/1a4 U 33729 Ha HaXOXKJACHUE HAWOOJBITNX M HAaWMEHBINIWUX 3HaueHW QyHkmwu. J[anHas
coJepkaTelibHas JIMHHS BKJIIOYaeT B ce0s Takke (OPMHUPOBAHHE YMEHHH BBITIOJHATH Pacd€Thl IO

(bOpMy.HaM, npeo6pa30BaHH51 palOHAIBHBIX, UPPALIMOHAJIBHBIX WU TPUTOHOMCTPUUCCKHUX BLIpa)i(eHHf/'I, a
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TaKk)K€ BBIPAKEHUH, COJEpXKAIUX CTemeHH U Jorapudmel. bmaromapss u3ydeHUIo anreOpanyeckoro
MaTepuaga MPOUCXOIUT JalbHEHINEEe pa3BUTHE AITOPUTMHYECKOTO M a0CTPAKTHOTO MBIIUICHUS
oOyuaronuxcs, GOPMHUPYIOTCSI HaBBIKU JACTYKTUBHBIX pacCyKJIeHUM, paboThl ¢ CUMBOJIBHBIMU (OpMaMH,
MIpe/ICTaBICHHs] 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE PABEHCTB U HEPABEHCTB. AnreOpa mpejyiaract
3¢ (eKTHBHBIE MHCTPYMEHTHI JJISl PEIICHHs MPAKTUYCCKUX W ECTECTBEHHO-HAYYHBIX 3a/1a4, HATJISTHO
JEMOHCTPUPYETCBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToanyeckas JUHUS «DyHKIUU U TpaduK» TECHO MEPerieTaeTcsl C IPyruMu
JUHUSAMH Y4eOHOTO Kypca, MOCKOJIbKY B KAaKOM-TO CMBbICJIE 3aJaéT MOCJIeI0BaTEIbHOCTh H3yYEHUS
Matepuaina. M3ydeHne cTerneHHo!, TOKa3aTeIbHOM, JJOrapu(pMUIECKONH U TPUTOHOMETPHUECKUX (DYHKITHIA,
WX CBOWMCTB M TpaMKOB, UCIIOJIb30BaHNUE (PYHKIIMIA JJIsl PEIICHUS 3a/1a4 U3 APYTUX yUYEOHBIXTTPEIMETOB U
peanbHOM JKU3HU TECHO CBS3aHO KAaK C MAaT€MaTUYECKUM aHaJIU30M, TaK U C PEUICHUEM ypaBHEHUH U
HepaBeHCTB. [Ipu 3ToM Oolbliioe BHUMaHME yaenseTcs (GOpMHpPOBAHHIO YMEHUS BBIpaXaTb GopMyIaMu
3aBUCUMOCTH MEX]y Pa3JIMYHBIMH BEJIMYMHAMHU, MCCIEIOBATh IOJyYeHHbIE (DYHKIIMH, CTPOUTH HX
rpaguku. Matepuan 3TOW coJepKaTeIbHOW JIMHWM HalleJIeH Ha pPa3BUTHE YMEHUW U HaBBIKOB,
MO3BOJISIIOIIMX BBIPAXKATh 3aBUCHUMOCTH MEXIy BEIMYMHAMHU B Pa3IU4HON (opMe: aHaTUTHYECKOH,
rpaduueckoil u crnoBecHod. Ero m3yueHme crnocoOCTBYET Pa3BUTHUIO AITOPUTMUYECKOTO MBIILICHUS,
CIIOCOOHOCTH K 0000IIECHUIO U KOHKPETU3AIUH, HCIOJIh30BAHUIO AaHAJIOTHIA.

ConepxkarenbHast JuHug «Hawama wMaremaTH4eckoro aHaiau3a» TO3BOJISIET CYHIECTBEHHO
pacIMpuTh KPYr Kak MaTeMaTUYECKUX, TaK M MPHUKJIAIHBIX 3a7a4, JOCTYIHBIX 00Yy4aroImuMCs, TaK KaK y
HUX TOSBISETCS BO3MOXKHOCTH CTPOHTH TpapUKU CIOXKHBIX (DYHKIUH, OMpeneisTh UX HauOOIbIIHE U
HaWMEHBIIINE 3HAYCHUSI, BBIYUCISATH IUIOMAAN QUTYp U 0OBEMBI TEll, HAXOIUTh CKOPOCTU U YCKOPEHUS
mporeccoB. JlaHHas comep)kartenbHas JIMHUS ~ OTKPHIBAET HOBBIE BO3MOXKHOCTH  TOCTPOEHUS
MaTeMaTUYECKUX MOJEJNEeH pealbHbIX CHUTyalli, I[O3BOJSET HAXOAUTh HAWIy4YIlee pEIIeHHE B
NPUKIAIHBIX, B TOM UHCI€ COLMAJbHO-DKOHOMHYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOro aHajiM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (hOPMAIBLHO-JIOTHYECKOTO |
KpEaTUBHOTO MBINIJIEHUS, (POPMUPOBAHUIO YMEHUW pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMaTHKU B
HayKe, TEXHUKE U UcKyccTBe. O0yyaromnyecs: y3HAIOT O BBIIAIONIUXCS pe3yabTaTax, MOTYYEHHBIX B X0/
pa3BUTHS MaTEMATHKHU KaK HayKH, U 00 HX aBTOpax.

ConeprkarenbHO-MeTOIUUecKasi JUHUS «MHOXKeCTBa W JIOTHMKa» BKJIIOYAaeT B CeOsl DIIEMEHTHI
TEOPUHM MHOXKECTB M MaTEMaTUYeCKOW JIOTMKUA. T€OpeTHKO-MHOXECTBEHHBIC MPEACTaBICHUS
MPOHU3BIBAIOT BECh KypC IIKOJIBHOW MaTeMaTHKU W TpeajaraloT HauOoJee YHUBEPCAIbHBIN S3BIK,
OOBETMHSIOMINN BCE pa3fielibl MAaTeMAaTUKH U €€ MPUIIOKEHUH, OHU CBS3BIBAIOT Pa3HbIE MAaTEeMaTUYECKHE
JTUCIUTIIMHBI U MX TIPWIOKEHUS B euHOe 1ienoe. [109ToMy BaKHO JaTh BO3MOXHOCTH OOYYarOIIEeMYyCs
MMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK COBPEMEHHOW MATeMAaTHKA K HCIOJIb30BaTh €ro IS

BBIPpAXKCHUSA CBOUX MBICJICH. I[pyT UM BAXXHBIM IPU3HAKOM MATCMATUKHU KAK HAYKHU CICAYCT IMPU3HATH
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CBOWCTBEHHYIO €W CTpPOrocTb OOOCHOBaHMW M CIIEOBAaHHE OIPENEIEHHBIM IPAaBHIIaM ITOCTPOCHUS
J0Ka3aTelbCTB. 3HAKOMCTBO C DJJEMEHTAaMH MAaTeMaTHYeCKOW JIOTHKH CIOCOOCTBYET —Ppa3BUTHIO
JIOTMYECKOTO MBIIIJIEHUs OOY4YaroUIMXCs, IO3BOJISIET MM CTPOMTH CBOM PACCYXJEHHUS Ha OCHOBE
JIOTHYECKUX MPABUI, (POPMUPYET HABBIKM KPUTHUECKOTO MBIIICHHS.

B yuebnom kypce «Anrebpa W Hayala MaTeMaTHYECKOTO AaHAaJHM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOT0 MOJICIMPOBAHUSA, KOTOpBIE IPU3BAHBI CHOCOOCTBOBATH (HOPMHPOBAHUIO HABBIKOB
IIOCTPOCHMSI MOZIETIEH peallbHBIX CUTYaLUH, UCCIEI0OBAaHUS 3TUX MOJEJEH ¢ MOMOLIbIO annapara aireopsl
Y MaTeMaTU4YeCKOro aHaJIN3a, NHTEPIPETAlMM IOJIyYCHHBIX pPe3yiabTaToB. Takue 3aiaHus BIJICTCHBI B
KaX/IbIl U3 Pa3/ieNioB MPOrpaMMBbl, IMOCKOJIBKY BECh Marepuan yuyeOHOro Kypca IIUPOKO HCHOJIB3YETCs
IUIL pelIeHus] TMPHUKIAAHBIX 3amad. [Ipu pemieHnn peaibHBIX MPAKTHYECKHX 3a/4ad  00ydarommecs
pa3BUBAIOT HA0JIIOJATEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, UCIOIb30BaTh
aHaJoruio, o0O0O0IIAaTh U KOHKPETH3HPOBaTh MpobiieMy. [lesTenbHOCTh MO (OPMHPOBAHUIO HABBIKOB
pelleHns NPUKIAIHBIX 3aJad OpraHU3yeTcs B IPOLECCe H3YYEHHUs BCEX TeM Y4YeOHOro Kypca
«Anre0Opa u Hayala MaTEMaTUYECKOT0 aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE
Ha u3yuenue ydye6HOro kypca «Anredpa u Hadajga MareMaTHYECKOI'O aHAJINW3a» OTBOAMUTCA 272

gaca: B 10 kimacce — 136 gacoB (4 uaca B Heznento), B 11 kmacce — 136 yacos (4 yaca B HeeIio).
Conep:xkanue y4eOHOro Kypca «AJiredpa 1 Ha4ajIa MATEMaTHYECKOr0 aHAJIH32»

10 kaace

Yucia 4 BBIYHCIEHUS

Panmonaneupie umcna. OOBIKHOBEHHBIE U JIECATUYHBIE JApOOU, TPOIEHTHI, OECKOHEYHBIE
nepuoandeckue Apodu. [lpumeneHue apoOel W MPOIEHTOB A peUIeHHs MPUKIATHBIX 3a1ad u3
Pa3IMYHBIX OTPACIEH 3HAHUU U pealbHOM KU3HH.

HevictButenpHble uncia. ParmoHanbHble U UppaIlMOHANIbHBIE Yncia. ApudMeTHdeckue ornepanuu
C JCHCTBUTENHHBIMU YHCIaMU. MOAyNnb NEeHCTBUTENBHOIO YMCIa U €ro cpoiicTBa. [IpubmmkéHHbIE
BBIUMCIICHHUS, IPABUJIA OKPYIJIEHUS, IPUKUIKA MOLIEHKA PE3YJIbTAaTa BbIYNCICHUM.

Crenensb ¢ nensiM nokasareneM. bunom Herotona. Mcnonbs3oBanue noaxoasiiei GopMbl 3anucu
JNEWCTBUTEIbHBIX YUCEN JJISl PEIICHUS MPAKTUYECKUX 33/1a4 U MPEICTABICHUS TaHHBIX.

ApudmeTnieckuii KOpeHb HaTypaTbHON CTETICHH U €r0 CBONCTBA.

Crenens ¢ pallMOHAIBHBIM MOKAa3aTeNeM U €€ CBOMCTBA, CTENEHD C ICMCTBUTEIbHBIM MTOKA3ATEIEM.

Jlorapudm uymcna. CpoiictBa norapudma. JlecatuuHsle W HaTypaibHble norapudmbl. CuHycC,
KOCHUHYC, TAHT'€HC, KOTAHT€HC YHCIIOBOIO aprymMeHTa. ApKCHHYC, apKKOCUHYC M apKTaHT'€HC YHMCIOBOTO
apryMeHTa.

YpaBHEHHUs U HEPABEHCTBA.

ToxzaecTBa U TOXKIECTBEHHEIE npeo6pa303aHH$1. YPaBHCHI/IC, KOpPCHb YpaBHCHHA. PaBHOCHUIIBHEIE
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YpaBHEHHUsI U ypaBHEHUsA-CleIcTBUA. HepaBeHCTBO, pellleHre HeEpaBeHCTBa.

OcCHOBHBIE METOABI PEUICHUS LENbIX U JAPOOHO-PAIlMOHANBHBIX YpPaBHEHUH W HEPaBEHCTB.
MHorouieHnsl OT OJHOW nepeMeHHOU. JlelleHne MHOro4jieHa Ha MHOTOWIEH ¢ ocTaTKkoM. Teopema besy.
MHorouiensl ¢ neiasiMu ko3¢ dunuenramu. Teopema Buera.

[TpeoOpa3zoBaHusl YUCIOBBIX BHIPAKEHUH, COIEPIKALUX CTENEHNU U KOPHHU.

WppanuonaneHble ypaBHEHHUs. OCHOBHBIE METO/Ibl PEILICHUS UPPALMOHAIIBHBIX YPAaBHEHUH.

IToxazarenbHble ypaBHEeHUs. OCHOBHBIE METO/IBI PEIIEHUS MIOKA3aTEIIbHBIX YPABHEHUN.

[TpeoOpa3oBaHue BbIpaXeHUH, COAEPKALIUX JIOTapU(MBI.

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOABI PEIICHUS JIOrapu(PMUIECKUX YpaBHEHUH.

OcHoBHBIE Tpuronomerpudeckue Gopmynsl. [IpeobpasoBanre TPUTOHOMETPHUYECKUX BBIPAKECHUH.
Pemenne TpUroHOMETpUUYECKUX YPABHEHUM.

Pemenne cucreMm IMHENHBIX ypaBHEHUI. MaTpuia cuCTeEMBI JIMHEHHBIX ypaBHEHUN. Onipeienureis
MaTpUllbl 2X2, €ro IeOMEeTPUYECKUH CMBICI W CBOMCTBA, BBIUMCIEHHME €r0 3HAUEHUS, MPUMEHEHHE
OIIpEACTUTEINS Ul PELICHUs] CUCTEMbI JIMHEHHBIX YpaBHEHUM. Pemienue mpukiaaHbIX 3a7a4d ¢ MOMOIIBIO
CUCTEMBl JIMHEMHBIX ypaBHeHuUH. lcciaenoBaHue IOCTPOCHHOM MOZEIM C IIOMOILIBIO MaTpull H
ONpeACIIUTENCH.

IlocTpoeHne MaTeMaTUYECKUX MOJEIEH peaJbHOM CHTyalud C IIOMOINBK) YPaBHEHHM U
HepaBeHCTB. lIprMeHeHue ypaBHEHHMH M HEPaBEHCTB K PEIICHHUI0O MaTEeMAaTUYECKUX 3a7ady M 3ajad U3
pa3IUYHbIX 00JIaCTe HAYKU U PeanbHOM KU3HHU.

DOyHKUUH U TPaQUKHU

@yHKIMA, crnocoObl 3aAaHus QyHkuuu. B3zaumHo oOpatHble pyHkumnu. Kommnosunus ¢yHKIuil.
I'paduk pynkunu. dnemeHTapHble IpeoOpazoBaHus rpauKoB PYHKINM.

OO6nacTe onpefeneHUss M MHOXECTBO 3HaueHMM QyHkuuu. Hymn ¢ynkmun. IIpomexyTku
3HakonocTossHCTBa. UYErHple u  Heu€rHble (QyHKuuu. Ilepumogmueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (PyHKUIMU. MakcumMyMbl 1 MUHUMYMBbI (yHKUKU. Hanbonbliee 1 HauMeHblllee 3HaYCHUS
(GYHKIIMY Ha IPOMEXKYTKE.

JluneliHasi, KBaJpaTHU4HAs M JApoOHO-IMHEHHas (GYHKUIMU. OJIEMEHTApHOE MCCIIEJOBaHUE U
MIOCTPOCHHE UX TPaPUKOB.

Crenennas GyHKIHS C HATypaJIbHBIM | IIeJIBIM TTOKa3aTeneM. E€ cBolicTBa u rpaduk. CBOWMCTBA U
rpaduk KOpHS N-0i CTemeHH Kak (YHKIMM OOpaTHOW CTENEeHH C HaTypalbHBIM II0Ka3aTeleM.
ITokazarenbHast | jgorapudmuueckas QyHKIUH, UX CBOMCTBA U rpadUKH.

Hcnonb3oBanue rpadukoB GyHKIMNA A pelieHs] ypaBHEHHH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpeAeeHUE TPUTOHOMETPUUECKUX (DYHKIHUNA YUCIOBOTO
apryMeHra.

OyHKIMOHANBHbIE 3aBUCUMOCTH B pEAJIbHBIX Ipoleccax M sABICHUAX. ['papuku peanbHbIX

15



3aBUCUMOCTEHN.

Hauyana maTteMaTH4ecKOro anajan3a

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUSl IOCIIENOBAaTeNbHOCTEH. MeToa MaTeMaTHuecKoi
WHIAYKUMA. MOHOTOHHBIE M OTPAaHWYEHHBIE IOCIEAOBATENbHOCTU. VcTOpus  BO3HUKHOBEHHS
MaTeMaTHYECKOro aHAIM3a KaK aHajn3a OeCKOHEYHO MaIbIX.

Apudmernueckass U reoMmerpuyeckas mnporpeccur. beckoHeuHo yObIBaromasi reoMeTpruuecKas
nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOUIEH TEOMETPUYECKOM mporpeccuu. JIMHEWHBIH U
SKCIOHEHIHAIBHBINA pocT. Yucio e. @opMmylia CI0XKHBIX INPOLEHTOB. Vcronb3oBaHue MPOrpeccuu AJis
pelLIeHNs pealibHBIX 3a7jad IPUKIIAJHOTO XapaKTepa.

HenpepeiBable ¢yHKIME ¥ uX cBoicTBa. TOukM pa3pbiBa. ACHUMITOTHI TPapuKOB (DYHKITHA.
CpoiictBa (yHKUMH HENpEphIBHBIX Ha OTpe3ke. MeToJ WHTEpBalOB /Ml PEUICHHs HEPaBEHCTB.
[IpumeHeHne CBOWCTB HEMPEPBIBHBIX (DYHKIUH JIJIs pellieHus13a1ay.

[lepBast u BTOpas npousBoaHble GyHKIHMU. OnpeneneHne, rTeOMeTPUIECKI 1 (PU3NIECKUNA CMBICTT
MIPOM3BOTHOM. Y paBHEHHE KacaTeIbHOH K TpaduKy QyHKINU.

[TpousBoaubie s1eMeHTapHbIX GyHKIUA. [Ipou3BomHas cymMMbl, TpPOU3BENEHHUS, YACTHOTO U
KOMIO3UIIUH (YHKITHI.

MHo:xecTBa 1 JT0THKA

MHOXecTBO, Ollepalid HaJ MHOXECTBaMHU W WX CcBoicTBa. Jlmarpammbl Oiinepa— Benna.
[IpuMeHeHne TEeOpEeTUKO-MHOKECTBEHHOI'O ammapara Ajisi ONHUCAHMS PEaIbHBIX MPOLECCOB U SIBICHUH,
MIPH PEIICHUU 33724 U3 IPYTUX y4eOHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOIO0 OOBEKTa, CIEACTBHE, J10Ka3aTelIbCTBO,
PaBHOCUJIbHBIE YPABHEHHUS.

11 KJIACC

Yucsia v BBIYUCTICHUS

Harypanbhsle u nensie uncna. [IpuMeHeHne NPU3HAKOB JIEIMMOCTH LENbIX YMCeN, HauOOIbIINT
obmuit nenmurtens (manee — HOJl) u naumensiee obmiee kparHoe (nanee —HOK), ocratkoB mo momyito,
anroputMma EBkiuaa s penieHus 3a1ad B LEbIX Yuciax.

KommuiekcHbie umncna. Anredpanyeckas U TpUTOHOMETpHYecKass (OPMbI 3allMCH KOMILIEKCHOTO
yrcna. ApupMeTHiecKre onepanuu ¢ KOMIUIEKCHBIMU unciaMu. M300paxkeHrne KOMIUIEKCHBIX YHUCeNl Ha
KoopauHaTHOM 1iockoctu. @opmyna Myaspa.

Kophu n-oii crenenu U3 KOMIUIEKCHOTO yucia. [IlpuMeHeHue KOMIUIEKCHBIX Yucen s
penieHus (pU3NYIEeCKUX U TeOMETPUYECKHX 3a/1ad.

YpaBHeHHUsI 1 HEPABEHCTBA

CucreMa U COBOKYNHOCTh YpaBHEHHUH W HEpaBeHCTB. PaBHOCWIIbHBIE CUCTEMBI U CUCTEMBbI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.
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OT100p KOpHEH TPUTOHOMETPHUUECKUX YPAaBHEHHH C MOMOIIBIO TPUTOHOMETPHUECKONW OKPYKHOCTH.
PemeHne TpUroHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METO/bI pEIICHUS I0Ka3aTeNbHbIX M JorapupMUUecKux HepaBeHCTB. OCHOBHbIE
METO/Ibl PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METOJBl PEIIEHUS CUCTEM U COBOKYIIHOCTEH pallMOHAIbHBIX, HPPalUOHAIBHBIX,
MOKa3aTeJIbHBIX U JIOTapu(MUIECKUX YPABHECHHH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMH.

[IpuMeHeHrnEe ypaBHEHM, CUCTEM M HEPABEHCTB K PELICHMI0 MAaTeMaTHYECKHX 3aJad U 3ajad U3
pa3NUYHBIX 001aCTe HAYKH U peallbHOM KU3HH, MHTEPIPETALUS MOTYYCHHBIX Pe3yIbTaToB.

DOYyHKUUH U TPaQUKHU

I'padux xommosunuu ¢yHkuui. I'eomeTpudeckue o0pa3bl ypaBHEHUH M HEpaBEHCTB Ha
KOOPJAMHATHOM IUIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOWCTBA U Tpa(UKH.

I'padmueckue METObI pelIeHNs ypaBHEHUI U HepaBeHCTB. ['paduyueckue MeTo bl pelieHus 3a1a4y
C mapaMeTpaMu.

Hcnonb3oBanue rpagukoB (GyHKIUI A7 MCClIel0BaHUS MPOLECCOB M 3aBUCHUMOCTEH, KOTOpbIE
BO3HHUKAIOT MPU PELICHUH 33/1a4 U3 APYTUX YUEOHBIXIIPEAMETOB U pEaIbHON KU3HU.

Hayana MaTeMaTH4eCKOI0 aHAIM3A

[IpumeHeHHe NPOU3BOJHOM K MCCIEJOBAHUIO (YHKUMH HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAaMMEHbILET0 3HaUeHUH HenpepbIBHOW(YHKIIMK Ha OTpE3Ke.

IIpumenenne npon3BOIHOMN I HAXOXKJICHUS HAWIYYLIErO PEIICHHs B NMPUKIIAIHBIX 3a1a4ax, sl
oTpesieNIeHUs] CKOPOCTH U YCKOPEHHUs MpoIiecca, 3alaHHOT0 (OpMYJII0i MIUTpapUKOM.

[TepBooOpazHasi, OCHOBHOE CBOICTBO MepBooOpa3HbIX. [lepBooOpasHble 31eMEHTapHBIX (QYHKIUH.
ITpaBuia HaX0XXAEHUS IEPBOOOPA3HBIX.

WNurerpan. ['eomeTpuyeckuii CMBICI HMHTErpayia. BelunciaeHue ONpenenéHHOro HMHTErpajia Io
dbopmyne Hetorona—JleiOnuia.

[TpuMeHeHne UHTErpana A1 HaXOXKACHUS TUIOMAIeH TNIOCKUX GUTyp U 00BEMOB reOMETPUUYECKUX
Tell.

[Tpumepsr pemenuit auddepeHIHaNbHBIX ypaBHEHHH. MaremaTtuyeckoe MoOJETUpPOBaHUE
pealIbHBIX POLIECCOB C MOMOIIBI0 AU(depeHIInaTIbHbIX YPABHEHHH.

IMPEJIMETHBIE PE3YJIBTATDBI

K kon1y o6yuenus B 10 kiacce oOyyaromuiicss HOTYYUT CIIEIYIONINE TPeIMETHBIEPE3YIbTAThI 110
OTJIENbHBIM TEMaM IpOorpaMMbl yueOHOTo Kypca «Anredpa u Hauana MaTeMaTHUYECKOTO aHaIN3ay:

Yuciia v BBIYUCJICHHS:

CBO60I[HO OICpHUPOBATh MOHATHAMU: pallUOHAIIBHOC 4YHUCJIO, OcckoHEUHas nepuoanveCcKas ,Z[p06b,
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MPOLICHTHI, UPPALMOHATIBLHOE YHMCIO, MHOXECTBA PALMOHAIBHBIX U JCHCTBUTEIBHBIX YHUCEN, MOJYJIb
JIEHCTBUTEIILHOTO YHCIA;

MPUMEHSTH IPpOOH U MPOLEHTHI AJIs PEIIeHUs MPUKIAJAHBIX 33/1a4 U3 Pa3INuHbIX OTpaciei 3HaHui
U pealibHOM JKU3HH;

MPUMEHSATh NMPUOMKEHHBIE BBIYHMCIICHUS], IPABUJIa OKPYTJICHUS, IPUKUJIKY U OLIEHKY pe3yjibTaTa
BBIYHCIICHUI;

CBOOOJHO OMEpPUPOBATH MOHSATHEM: CTENEHb C LIEJBbIM MMOKa3aTeIeM, UCIOIb30BaTh MOIXOSIIYI0
dbopMy 3anucu IeHCTBUTEIBHBIX UACEI TS PEILICHUs MPAKTUYECKUX 3a/1a4Ml MPEACTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH NOHATHEM: apU(PMETHUECKUN KOPEHb HATypabHOW CTETICHHU;

CBOOOJTHO ONEpUPOBaTH IOHATHEM: CTENEHb C PAlUOHAIBHBIM IIOKa3aTeleM; CBOOOIHO
OTIEPUPOBATh MOHATUSAMU: JOrapudM UuCIia, JECITUYHBIC U HaTypallbHbIE

JorapudMmel;

CBOOOJHO ONEPUPOBAThH MOHATUAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HCUYHCIIOBOTO apryMEHTa;

OIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTAHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHNs U HEpaBeHCTBA:

CBOOOJHO OINEpPUPOBaTh TMOHATUAMHU: TOXKIECTBO, YypaBHEHHE, HEPABEHCTBO, PaBHOCHIIbHBIE
YPAaBHEHUS U YPaBHEHUA-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA;

MPUMEHSATh Pa3IMYHbIE METOJBI PEIICHUs] PAIMOHAIBHBIX U JAPOOHO-PAIMOHAILHBIX YPaBHEHUH,
MIPUMEHATHh METOJ MHTEPBAJIOB AJI PELICHUS] HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH MOHATHSIMU: MHOTOWIEH OT OJHOW NEepEeMEHHOH, MHOTOWIEH C LEeJIbIMU
ko3¢ duLeHTaMi, KOPHH MHOTIOWIEHA, MPUMEHSTh JEJEHUE MHOrOYjeHa Ha MHOTOUIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera s peuienus 3anay;

CBOOOJHO OINEpPUPOBATh MOHATHUSMU: CUCTEMa JMHEHHBIX YypaBHEHUN, MaTpUIla, OMpPEIEITUTENh
MaTpullbl 2 X 2 W €ro reOMeTPUYECKHUil CMBICH, HCIOJNb30BaTh CBOWMCTBA ompeaenutens 2 X 2 s
BBIUMCJIICHUS] €ro 3HAa4eHMs, NPUMEHATb ONpEACTUTENIM s pEHICHUs CHUCTEMbl JIMHEHHBIX
YPAaBHEHUW, MOJEIMPOBATh pEaJbHbIE CUTYallMd C IIOMOIIBIO CHUCTEMBI JIMHEMHBIX YpAaBHEHUH,
UCCIIEI0BaTh IIOCTPOCHHBIE MOJEIM C IIOMOUIBI0 MATpPHUL] U OIpPENEIUTENEeH, HHTEPIPETUPOBAThH
MOJIYYEHHBIN pe3yibTarT;

UCIIOJIb30BaTh CBOMCTBA ACHCTBUI C KOPHSAMU AJIs MPeoOpa30BaHuUs BhIPAKEHHUI;

BBITNOJHATh MPeoOpa30BaHUsl YHCIOBBIX BBIPAXEHHH, COAepKallluX CTENEeHU C PalMOHAIbHBIM
[IOKa3aTeNeM;

MCIIOJIb30BaTh CBOMCTBA TOTapu(MOB [T MPEOOPa30BaHUS IOTaPU(PMUIECKIX BBIPAKEHHUIA;

CBOOOZHO OMEpUPOBATH MOHATHSAMH: HUppaAlMOHAJIbHbIE, MOKa3aTelbHbIE U JOrapupMUyecKue
YPaBHEHUs, HAXOUTh UX PEIICHHS C IIOMOIIBI0 PAaBHOCWIIBHBIX NEPEXO0B MM OCYLIECTBIISASA MMPOBEPKY
KOpHEH;
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IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUUYECKHE bopmyb st npeoOpa3oBaHus
TPUTOHOMETPHUECKUX BBIPAKEHHIA;

CBOOOJTHO ONEPUPOBATHh MOHSATHEM: TPUTOHOMETPHUECKOE YpPaBHEHUE, MPUMEHATh HEOOXOIUMbIE
(bopMyIIBI I7Is pEIIEHUS] OCHOBHBIX THIIOB TPUTOHOMETPHUCCKUX YPABHEHHIA;

MOJICIIMPOBATh pEAbHBIC CUTYAIlMM Ha sI3bIKE aireOpbl, COCTABIATH BBIPAKEHHS, YpaBHEHUS,
HEPaBEHCTBA [0 YCIOBHIO 3a/1ayM, HCCIENOBATh IMOCTPOSHHBIE MOJEIH C MCIIOJIb30BAaHHEM amrmapara
anreopsl.

DOYyHKIUMA U TPaPUKH:

CBOOOJHO OMEPHUPOBATh MOHATUSAMHU: (YHKIIUS, CIOCOOBI 3aaHus (YHKIMH, B3aUMHO OOpaTHBIE
¢byHkuuu, KoMmmo3uims QyHKIUH, rpaduk (QyHKIMM, BBINONHATH 3JIEMEHTApHBIE MPeoOpa3oBaHU
rpadukoB QyHKIUH;

CBOOO/THO ONIEPUPOBATh MOHATHAMU: 00JIaCTh ONPE/ICIICHUS U MHOXKECTBO 3HAYCHUN PYHKITUH, HYIIN
(byHKINHU, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJTHO ONEPUPOBATh MOHATHAMH: YETHBIE M HEUETHBIE (YHKUIUH, TEPHOANUECKUE (YHKIINH,
MPOMEKYTKH MOHOTOHHOCTH (DYHKITUM, MAKCHMYMbl HMUHUMYMbI ()YHKIIUH, HAUOOJIbIIIEE M HAMMEHBIIICE
3HaYeHUE (YHKIUM Ha MPOMEXKYTKE, CBOOOJHO OINEPUPOBATH TOHSATHIMU: CTENEeHHAass (YHKIHS C
HATYpaJbHBIM M IEJBIM IIOKa3aTelieM, TpaguK CTENEeHHOW (QYHKUMU C HATYpajJbHBIM U LEIBIM
nokaszareneM, Tpauk KOpHS N-0i CTemeHM Kak (YyHKIMH OOpaTHOW CTENEHH C HaTypajlbHBIM
roKasaresieMm;

OTepUPOBATh MOHATHAMU: JHUHEWHas, KBaJpaTHUUHAs U IPOOHO-THHEWHas (YHKIIUU, BHITOIHATH
AIIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOCHHE UX TPa(PUKOB;

CBOOOJTHO ONEPUPOBATh MOHATHIMHM: TIOKa3aTebHAs U JorapupmudeckasyHKIINU, UX CBOUCTBA U
rpadMKy, UCIOJB30BaTh UX TpaQUKH Uil PEUIeHUs YpaBHEHMH; CBOOOJHO OMNEpUpPOBaTh MOHATHUSMHU:
TPUTOHOMETPHUUYECKAst OKPYKHOCTb,

OTIpeieIeHNe TPUTOHOMETPUUYECKHIX (PYHKIUI YHCIIOBOTO apryMeHTa;

UCTIONB30BaTh TpaduKu GYHKIHN IS UCCIIEIOBAaHUS MPOIECCOB M 3aBUCHMOCTEH TPH PEIICHUN
3aja4 U3 APYrux y4eOHBIX NMPEIMETOB U PEaNbHOM XKHU3HH, BbIpaXaTh (OpMyJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

Hauvana MmaTeMaTH4ecKOIo aHAJIN3Aa:

CBOOOJTHO OINEPHPOBATH TOHATHAMHU: apupMeTHdeckas W TeOMeTpUdecKas Mporpeccus,
0ecKOHeYyHO YyObIBalomlasi TeOMETpHYEecKas NpPOrpeccusi, JUHEHHbIM M HSKCHOHEHIMAJIBHBIM  pOCT,
¢dopMyna CIIOXHBIX MPOLEHTOB, MMETh INPECTABICHHE O KOHCTaHTE;UCIOJIb30BATh NPOTPECCHH IS
peleH sl peaTbHBIX 3a/1a4 MIPHUKIIQTHOTO XapaKTepa;

CBOOOTHO OTIEPUPOBATH TOHSATHUSIMH: MOCJIeIOBATEBHOCTb, CTIOCOOBI 3aJaHus

HOCHCHOB&TCHLHOCTCﬁ, MOHOTOHHBIC W OI'pPaHUYCHHBIC TIOCICAOBATCIIBHOCTH, IMOHHUMAThb OCHOBLI
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3apOXKICHUS] MaTEMaTUYECKOT0 aHAIN3a Kak aHaJIn3a 0ECKOHEYHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSMH: HEMPEPHIBHBIE (DYHKIIMU, TOUYKU pa3pbiBa rpaduka QyHKIHH,
aCUMIITOTHI Tpaduka GyHKINY;

CcBOOOJTHO ONEpUPOBaTh MOHATHEM: (YHKLHSA, HENpPEpbIBHAs Ha OTpe3Ke, NPUMEHATh CBOWMCTBA
HETPEepbIBHBIX (DYHKIMIA IJIs1 PELICHUs 3a1ay;

CBOOOJTHO ONEpPHUPOBATh MOHATUSMHU: TIepBasi U BTOpas MPOU3BOAHbIC (PYHKLMH, KacaTeiabHas K
rpaduky QyHKIUH;

BBIUUCIIATh IPOU3BOIHBIE CYMMBI, IPOU3BEICHMS], YACTHOTO M KOMIIO3ULMH BYX (YHKLHUH, 3HATh
MIPOU3BO/IHBIC AIIEMEHTAPHBIX (PYHKIINH;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI POU3BOIHOM JUISl peIICHHS 3a/1a4.

MmuoxxecTBa U JIOTHKA:

CBOOOJTHO ONEPUPOBaTh MOHATUSMH: MHOXECTBO, OINEpallMd HaJl MHOXXECTBAMM; HCIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIN armapaT JJIsl OMHCAHUS pealbHBIX

IPOIIECCOB U SIBIICHUM, TIPU PEIICHUH 3324 U3 IPYTUX YUeOHBIX MPEIMETOB;

CBOOOJIHO OIEPUPOBATH MOHATUSAMU: OMNpEAEICHHE, TeOpeMa, YpaBHEHHUE- CIEICTBUE, CBOMCTBO

MaTEMAaTHYCCKOI'O O6’beKTa, A0Ka3aTeJIbCTBO, PaABHOCUJIBHBIC YPABHCHUSA U HCPABCHCTBA.

K koniry o0y4ernust B 11 kiiacce o0ydaronuiicss MOJydUT CICTYIOIINE TPEAMETHBICPE3YIbTaThI 110
OTJIENbHBIM TEMaM paboueil mporpaMMbl yaeOHOTO Kypca

«Anre0Opa 1 Hauama MaTeMaTHYECKOTO aHATH3a»:

Yucjia ¥ BIYMCTEHUS:

CBOOOJTHO OTIEPUPOBATH MOHATHAMHU: HATYpaJIbHOE M IIEJIO€ YHCIIO, MHOXKECTBA HATYPAIbHBIX U
L[EJBIX YHUCEll, UCTONb30BaTh Mpu3Haku aenuMoctd nenbix uncen, HOAu HOK HatypanbHBIX yncen it
pelieHus 3a1a4, IpUMeHsITh anroput™ EBkinnia;

CBOOOJTHO OIIEPHPOBATH TOHSATHEM OCTaTKa IO MOIYIIO, 3alMChIBaTh HATypaJIbHBIC YUCIA B
Pa3IMYHBIX TIO3UIIMOHHBIX CHCTEMAX CUHCIICHHS;

CBOOOJTHO OIEPUPOBATH MOHSTUSAMHU: KOMIUIEKCHOE YHCIO W MHOXKECTBO KOMILJIEKCHBIX YHCEl,
MPEJICTABIATh KOMIUIEKCHBIE YHUCJa B anreOpandeckol W TPUTOHOMETPUYECKOW (opme, BBINOIHATH
apu(pMeTHIECKHE OTIepaliy ¢ HUIMU U H300pakaTh Ha KOOPAHMHATHOMN TUTIOCKOCTH.

YpaBHeHUs 1 HEpaBeHCTBA:

CBOOOJHO OMEpUPOBATh MOHATHSAMH: HUpPpAIMOHATbHBIC, MOKA3aTelIbHBIE U JIOTapU(MUUYECKUE
HEPAaBEHCTBA, HAXOJIUTh UX PEUICHHsI C TOMOIIBI0 PABHOCHIIBHBIX MIEPEXOIOB;

OCYIIECTBIISITH OTOOP KOPHEH MPH PEIICHUH TPUTOHOMETPHUYECKOTO YPaBHEHHUS;

CBOOOJTHO OTIEPHUPOBATH TMOHSATHEM TPUTOHOMETPUYIECKOE HEPABEHCTBO, IPUMEHITH HEOOXOTUMBIE

(bOpMy.HBI IJI PCIICHUS OCHOBHBIX TUIIOB TPUTOHOMETPUYICCKHUX HCPABCHCTB,
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CBOOOJHO OMNEpUPOBATH TIOHATUSMHU: CHUCTEMA M COBOKYMHOCTh YPaBHCHHA H HEPaBEHCTB,
PaBHOCHIIBHBIC CHCTEMBI W CHCTEMBI-CIICJCTBHSI, HAXOJWTh PEIICHHUS CUCTEMBl W COBOKYIHOCTEH
panMoHABHBIX, UPPAIIMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTApU(DMUICCKUX YPABHEHUI U HEPABEHCTB;

pemiatb  palMOHAIBHBIC,  UpPpAMOHAIBHBIC,  IIOKAa3aTelbHbIC,  JIOTApUPMHUECKUE U
TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA, COACPIKAIINE MOTYJIU U TapaMeTPhL;

NPUMEHSTHh TpapUUeCKre METONbI JJs PEIICHUs YpaBHCHWW M HEPABEHCTB, a TAKXKE 331a4 C
napamMeTpamu;

MOJICIIUPOBATh PEAIBbHBIC CUTYallil Ha SI3bIKE ajireOphbl, COCTABIATH BBIPAXKCHUS, YPaBHEHHS,
HEPABEHCTBA M UX CHCTEMBI 10 YCIOBUIO 33J]a4M, HCCIIEI0BATh TTOCTPOSHHBIC MOJIEIH C MCIOIh30BAaHUEM
amnmapara anreOpbl, UHTEPIPETHPOBATH MOTYICHHBIN pPe3ysIbTar.

DOYyHKIUH U TPapUKu:

CTpOUTH Ipa)UKd KOMIO3HIUU (QYHKIMH C TIOMOIIBIO JIEMEHTAPHOTO HMCCIICOBAHUS U CBOWCTB
KOMITO3UITNH IBYX (DYHKIIUH;

CTPOUTH TEOMETPUICCKUE 00pa3bl ypaBHEHUH M HEPABEHCTB HA KOOPJAMHATHOM IIOCKOCTH;

CBOOOJTHO ONEPUPOBATh TMOHATHAMH: TpaGUKH TPUTOHOMETPUYECKUX (PYHKIUH; MPUMEHSTh
(GYHKINU TSI MOJICITMPOBAHHMSI U KCCIICIIOBAHUS PEaIbHBIX MPOIIECCOB.

Hauyana MmaTeMaTH4ecKOIo aHAJIN3a:

MCIIOJIb30BaTh IPOU3BOIHYIO IS UCCIICIOBAHUS (YHKIIMH HA MOHOTOHHOCTB M DKCTPEMYMBI;

HAXOJIUTh HaWOOJIbIlICC U HAMMEHBIIICE 3HAYCHUsI (PYHKIIMU HETIPEPBIBHOM Ha OTpPE3KeE;

UCIIONIb30BaTh TMPOW3BOJIHYIO IS HAaXOXKIACHHSI HAWIYYIIETr0 pEIIeHHs B MPHUKIAIHBIX, B TOM
YHCce COIUAIBHO-)KOHOMHYECKUX, 3a/adax, Ui ONpeIeNieHHs CKOPOCTH M YCKOPEHHS Ipolecca,
3aIaHHOTO (POPMYIIOH WK TpadUuKoM;

CBOOOJHO OMNEpUPOBATh TOHATUSAMHU: TEPBOOOpa3Has, OMpeNeAEHHBI WHTErpai, HaXOIUTh
nepBooOpa3HbIe AJIEMEHTAPHBIX PYHKIINN U BEIYUCISTH HHTETpal o popmyneHrprorona—Jleiibnuna;

HAXOJHUTh IJIOMIA/IH TJIOCKUX (PUTYP ¥ 0OBEMBI TEJI C TIOMOIIBIO HHTETPaa;

UMETh TPEJCTABICHHE O MAaTeMaTHYeCKOM MOJICIIMPOBAHMKM Ha TIPUMEpPE COCTaBJICHUS
nuddepeHIaTbHbIX ypaBHEHUH;

pemiate MNPUKIAJAHbIE 3aJa4d, B TOM YHCIE COIHUAIBHO-DKOHOMHUYECKOTO U (HHU3HUECKOTO

XapakTepa, CpEACTBAMH MATEMATUYCCKOI'O aHAIMn3a.
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TEMATUYECKOE IINTAHUPOBAHHE C VYKA3AHHUEM KOJUYECTBA AKAJEMHMYECKHX YACOB, OTBOJIUMBIX HA
OCBOEHHUE KAXJIOU TEMbI YYEBHOI'O IIPEAMETA «AJI'EBPA W HAYAJIA MATEMATHYECKOI'O AHAJIM3A» H
BO3MOXHOCTB UCITIOJIB30OBAHMUS 110 9TOU TEME JJIEKTPOHHBIX (HU®POBbBIX) OBPA3OBATEJIBHBIX PECYPCOB

10 kaace (1364.).
Haszsanue pasgena |Koua-so | Kou-Bo IIporpammHoe coaep:kanue OcHOBHBIE BU/IbI 1eSITEIbHOCTH DJIeKTPOHHbBIE JdesiTeIbHOCTD YUMTEJIs €
(Tembl) YacoB | KOHTP. y4yauuxcsi IpM M3y4YeHUH TeMbl (Ha oOpa3oBare/ibHbIE pecypchl yueToM padoueil IporpaMmmsl
pador YPOBHe y4eOHBIX el cTBUIl (30P), pecypcbt UaTepuer BOCIIUTAHUS
(Ccpblaku Ha 0P
KOPPEeKTHPYIOTCA 110 Mepe
MOATOTOBKH W NMPOBEACHHUS
ypoxa), MyJ1bTHMeuAa
NPOrpaMMBbl, 31eKTPOHHbIE
YUYeOHNKH, 32aJaYHUKH,
0ubMoTEeKu, BUPTyaabHbIE
Jaboparopum,
HUIPOBbIE MPOTrPaMMBI,
kosiekuuu [HOP
IMHO>XEeCTBO 24 1  |MHoXxecTBO, onepannuu M crionp30BaTh TEOPETHKO- MHOKECTBEHHBIH[DIEKTPOHHBINH 00pa3oBaTenbHbIi [ pakiaHcKoe BOCIUTAHME:
IMEeACTBUTENBHBIX HaJ MHOXXECTBAMM W UX CBOMCTBa.ammapar il omnMcaHus xoja pemenusapecype «5 caam EI'D. Cpennee
uucesl. MHOrO4WwIEHBI. /Tmarpammel Oitnepa — Benna. MaTeMaTHYECKUX 3aj]ad, a TaKkkKe pealbHbIXo0uiee oopasoBanue. YueOHbll [BocuTaHnne mpencTaBIeHHS O
IParimoHanbHbIE ITpumeHeHNe TEOPETHKO-IPOIleCCOB U siBIeHUi. OnepupoBaThMOIYNb MO PEUICHUIO TPYIHBIX  [MaTeMaTHUYECKUX OCHOBAX
YpaBHEHHS u MHOXECTBEHHOT'O amnmapara JUTSOHSATHSIMH: panuoHaIbHOE YHCII0,BalaHIH 10 yurieOHOMY (YHKIIMOHUPOBAHUSL  Pa3IMYHBIX|
HEpaBEHCTBA. [pereHus 3agay. GeckoHeuHast nepuonuueckas  apobb,mpenmery «MaremaTHka CTPYKTYp, SIBJICHHH, NpoLeayp
CrcTeMbl  JIMHEHHBIX IParmonaneHble ynciaa. OOBIKHOBEHHBIE HIPOIICHTEI, HAPPaLMOHAIBHOE u((yrny0OneHHsli yposeHs)» 10-11 [rpaskmanckoro oOrmecTBa (BBIOOPEI,
ypaBHeHHH (24 gaca) ImecsITUIHbIe APOOH, IPOIICHTEI, IEHCTBUTEIILHOE 41CJIO; MoymbkiIaces», AO «M3naTenscTBo OTIPOCHI U IPYTOE).

OCCKOHCUHBIE —TIEPHOAMYECKHIE APOOH.
[Mprumenerne npoOeil W MPOIEHTOB IS
[PELIEHUS IPUKIAIHBIX 3a7a4.
JletictBuTenbHble YyKcia. ParronansHbie
151 HppaLMOHaJIbHbIE YHpCa.
IApudmernaeckue onepauuu C
IMeMCTBUTENHHBIMH YHCIIAMU.

Moynb AEUCTBUTEIBLHOTO YUCIA U €T0
cBoiicTBa. [IpuOmmKEHHBIE BBHIYNCIICHUS,
MpaBWJia OKPYIJICHHS, TNPUKHIKA M
OIIEHKA pe3yJIbTaTa BEIYUCICHUI.
OCHOBHBIE METOJABl PELICHUS LENbIX MU
IMPOOHO-PalMOHANTBHBIX YPaBHEHUHA

ITEMCTBUTENLHOIO YKCIIAa; UCIIOIL30BATh OTH
MOHSTHS TIPH MIPOBEACHUH PaCcCYKICHUN

M JIOKa3aTeIbCTB, NPUMEHSTH JApPOOH U
MPOIICHTHI IJIST PEIICHUS

MPUKIIAIHBIX 33139 U3 Pa3lIMIHBIX OTpacien
BHaHUW U peanbHON >ku3HU. Mcmonb30Barh
MpuOMOKEHHBIE  BBIYUCIICHUS,  IPaBHIIA
OKPYTJICHUS, MIPUKUIKY " OTICHKY]
[pe3yJIbTaTa BEIYUCIICHUI.

[MpuMeHsITh pa3IdHbIE METOMABI PEIICHUS
[PAIMOHATIFHBIX W JIPOOHO- palOHATbHBIX|
YpaBHEHHUI; a TaK)Ke METOJI UHTEPBAJIOB IS
[pEIICHHS HEPABEHCTB.

M1 HCPABCHCTB. MBHOTO4YIeHEl OT OZ(HOI7[

OHepI/IpOBaTL IIOHATUAMU MHOI'OYJICH OT]

«I[Ipocssimenuney, cchlTka
https://media.prosv.ru/documenta
tion/

(DIEKTPOHHBIN 00pa30BaTEIHHBIIN
pecypc «lomarrane 3agaHus.
Cpennee ob1iee oOpazoBaHue.
IAnre6pay, 10-11 kmace, AO
«H3narensctBO «IIpocBemenuey
Tpenaxep «O06maKko 3HAHUI
Matematuka, 10 kimacc OOO
«®duzukoH JIab», ccplIka
https://oblakoz.ru/?ysclid=Imu7g
54fpt697282658

[D11eKTpOHHBIN 00pa30BaTENIbHBIH
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nepeMeHHOH. JleneHue MHoOrowieHa Ha
MHOTouJieH ¢ octaTkoM. Teopema besy.
IMHOTOUJICHBI C IIETBIMA

kodpuumenramu. Teopema  Buera.
IPerieHue cucrteM JTMHEWHBIX ypaBHEHUI.
Martpuua CUCTEMBI JIMHENHBIX|
ypaBHeHHHA. OmnpenenuTends MaTpPHULL
2x2, ero TEeOMETPHUYECKHH CMBICT W

CBOICTBa; BBIYUCIIEHHWE €ro 3HAYCHUS;
[IPUMEHEHHE onpeneauTens s
[pereHus CHUCTEMBI JIMHEWHBIX
lypaBHeHUU.  Pemenne — mpukiIagHbIX

BaJgad C MOMOIIBIO CHCTEMbI JIMHEHMHBIX
lypaBHEHU

OHOW MEepPEeMEHHOMN, ero KOPHU; NPUMEHATh
MeNeHre MHOTOYJIeHa Ha MHOTOWIEH C

Vcrnonp30BaTh CBOMCTBA OMPEACTHTENS 2 X
2 U1 BBIYMCICHHMS €ro  3HAYCHHS,
MPUMEHSTh OINpPENeNUTeNNn JUIl pEeLIeHUs
CHUCTEMBI JTMHEIHBIX ypaBHEHHUH.

MopgenupoBaTh pealbHble CUTyallUd C
[MOMOIIBI0 CUCTEMBbl JIMHEWHBIX YPABHEHMUI,
MCCIENOBAaTh IOCTPOEHHBIE MOJENH €
MOMOILBIO MAaTpUll M  ONpEACIUTEIEH,
MHTEPIPETUPOBATH NOIYYEHHBIN PE3yIbTaT

pecypc «Poccuiickas
PICKTPOHHAS LIKOJIA

ocTaTkoM, Teopemy besy u Teopemy Buerahttps://resh.edu.ru

11 pereHus 3a1ad. IIEeKTPOHHBIN 00pa30BaTEIHHBII
OmnepupoBathb MOHSITHSMH: cucTeMajpecypc

IMTMHERHBIX ypaBHCHHI, marputia,https://uchi.ru/?ysclid=Imu8iwnd
OTIpEeIeITUTEIT> MATPHIIBL. X9734037145

IKaTanor 351eKTpOHHBIX
yae6HuKoB https://Ibz.ru

DYHKIMA 1 TpaduKH.
Crenennas QYHKIHUS C
MeTbM  TI0Ka3aTeseM
(1249)

DOyHKIUA, CcrOcOObI 3aiaHus (PYHKITUH.
IB3anmHO 0OpaTHBIC (YHKINH.
IKommo3umust GyHKIHIA. I'padpuk
byHKIHM. DrneMeHTapHbIC
npeoOpa3oBaHusi TrpapuKOB  (YHKIMH.
O6sacTh ompenejaeHus] U MHOMKECTBO
BHaueHud QyHkuuu. Hynm ¢yskomn.
[TpomexyTKH 3HAKOIIOCTOSIHCTBA.
HUéTHbie 51 HEYETHBIE GyHKIHN.
[Mepuoanueckue GyHKINU.

[IpoMeXyTKH MOHOTOHHOCTH

byHKIMA. MakCHMyMBI ¥ MHHAMYMBI
(byakuun. HambGonbmiee w1 HaumMeHbIIee
BHaYCHHE (PYHKIINU HA TIPOMEKYTKE.
UluHeliHast, KBaJpaTHIHas ¥ JAPOOHO-
nmuHeiHas — QyHKUMU.  DJIeMeHTapHOe
MCCIIe/IOBaHUE U NOCTPOeHHe TpadukoB
PTHX QYHKIHUIL.

CreneHp C IENbIM MOKa3aTeneM. buaoMm
IHbroTOHAa.

CrenenHast (GyHKOHS C HATYpaJbHBIM H
nenelM mokasateneM. E€ cBolicTBa U

rpaduk

MOHOTOHHOCTH (I)yHK].[I/II/I, MAaKCUMYMBbI H

MCKAY BEJIIMYMHAMU.

3HATH OIIPCACIICHNUE U CBOICTBa CTCIICHM C|
[ICJIBIM IMOKa3aTeJIEM; NOAXOOAIYHO (bOpMy
3aIlrcu HeﬁCTBHTGHBHLIX qHuCCII JJIA

OnepupoBaTh NOHATHAMMU: (hYHKIHS,(DIMEKTPOHHBII 00pa30BaTeIbHBIN
crocoObl  3amanus  QyHKIEH; B3auMHOpecypce <« comam ET'D» , cepika
oOpaTHbIC byHKIUH, kommno3unusihttps://media.prosv.ru/documenta
dbyukumii, rpaduk dyHkuum, obnactsfion/

ONpeneNeHus] U MHOXKECTBO 3HAYCHHUH[DIIEKTPOHHBII 00pa3oBaTeIbHBIN
¢dyHkMKM, Hynmn GYHKOUH, TPOMEKYyTKUpecype «JlomaniHue 3aganus.
BHAKOIIOCTOSIHCTBA; nuHelHasL(CpeaHee obliee 0Opa3oBaHue.
KBagpaTHU4YHasi, JApoOHO- JHHeHHas uAnrebpay, 10-11 ximacc, AO
cTeneHHas )yHKIUH. «M3natenscTBO «IIpocBemieHne»
BBINOIHATD 3JIeMEHTapHbIE

nmpeoOpa3oBanus rpadhukoB QyHKIUi. 3HaTh[ peraxep «O0IaK0 3HAHMI»

M yMeTb JOKa3biBaThb 4€THOCTh wWiHMMaremaruka, 10 kmacc OOO
HEYETHOCTh  (QYHKIMH, mepuoandHocTh«PusnkoH JIady, cchuika
byHKIHMH, HAXOJIUTh npomexytkuhttps://oblakoz.ru/?ysclid=Imu7g

54fpt697282658

MUHUMYMBI ~ (YHKIHMH, HauOonbpliee U

HavMeHblllee  3HaueHHe  (QYHKIMUM  HADJIEKTPOHHBIA 00pa30BaTeNbHBIN
[TPOMEXKYTKE. pecypc «Poccuiickas
DopmynupoBaTh u WIIIFOCTPUPOBATHPIEKTPOHHAS [IKOJIA
rpadudecKu cBoiicTBa nuHelHoi, |https://resh.edu.ru
KBaJpaTU4HOM, JIpOoOHO-THHEHHON 51

CTEeNeHHON (QYHKINH.

Belpaxxatb  (opMmyllaMH  3aBUCHMOCTH

IlenHoCTH HAYYHOT0 MO3HAHMSA:
c(hOpMHUPOBaHHOCTH
MHPOBO33PEHHA,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHA
HAYKH ¥ OOLIECTBEHHOW MPAKTHKH,
[MOHUMaHUE MaTeMaTU4eCKOH
HAyKHd Kak cgepbl UeIOBEYeCKOH
IesITeTPHOCTH, ITAIOB €€ pa3BUTHA
M 3HAYUMOCTH JUISI  Pa3BUTHA
LIMBHIIA3AIHH,
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[pereHus NpaKkTHYeCKuX  33ja4 |
Mpe/ICTaBICHUS JaHHBIX
IApudmMeTnaeckuit 15 IApudmMeTHIecKHi KOPeHb HaTypanbHOHPOpMyIHpOBaTh, 3aMHCHIBATh B{DJIEKTPOHHBIH 00pa3zoBaTenbHbIN | Tpy1oBoro BocnuTanus:

KOpPEHb N-OM CTETEHH.

MppaunoHanbHble
ypaBHeHUS (154)

CTETIEHU U €T0 CBOICTBA.
[Ipeobpa3zoBaHUs YHUCIOBBIX BRIPAKCHUH,
COZIEPKAIIIX CTENCHU U KOPHH.

M ppannoHanbHbIE YpaBHEHHUS.
(OCHOBHBIE METOABI peleHus
MppaLOHAIBHBIX YpaBHEHUH.

IPaBHOCHJIBHBIE TIEPEXOJbI B PEIICHHN
MppalOHAIbHBIX YPaBHEHHH.

CBoiicTBa 1 rpaduK KOpHS N-Oi CTEIICHH
Kak (QYHKIUH OOpaTHOH CTEIeHH C
HaTypaJbHBIM MOKa3aTeleM

CHMBOJIMUECKOH (OpME U HCIOJIB30BATH)
CBOMICTBA KOpHA N-OM CTENEHUu AJis
NMpeoOpa3oBaHUs BHIPAKESHHUH.

Haxoaute  pemieHus:  MppanuoOHabHBIX
YPaBHEHHH C TIOMOILIbI0 PaBHOCHIIBHBIX
MEepexoZ0B WM OCYLIECTBIISISI TPOBEPKY)|
KOPHEH.

Crpouth rpadguk GYHKIUMH KOpPHS N-OH
CTCTICHH Kak oOpaTHON [ia (QyHKIHA
CTETICHU C HaTypaJbHBIM IT0Ka3aTeleM

pecype <« coam EI'D. ceputka
https://media.prosv.ru/documenta
tion/

(DJIeKTPOHHBIN 00pa3oBaTENBHBIH
pecypc «JlomariHue 3aaaHus.
Cpenuee oOmiee oOpa3oBaHuUe.
IAnre6pa», 10-11 kmacc, AO
«3narensctBo «IIpocBemieHne

Tpenaxep «O0mako 3HAHAI
IMarematuka, 10 kmacc OOO
«PusuxoH JIab», ccplika
https://oblakoz.ru/?ysclid=Imu7g

54fpt697282658

(DIEeKTPOHHBIA 00pa30BaTEIbHBII
pecypc «Poccuiickas
PIEKTPOHHAS LIKOJa»
https://resh.edu.ru

FOTOBHOCTb K TPYAY, OCO3HAHUE
[IEHHOCTH TPYIOJIOOHS, MHTEpEC K
[pa3IMYHBIM chepam
MpogeCCHOHATIBHOM NEATEIFHOCTH,
CBSI3aHHBIM C MaTeMaTHUKON U eé
MPUIOKEHUSIMU

[Moka3arenbHast 10 CrerieHb ¢ pannMOHAJIBHBIM TOKa3areseMPopMyIHpoBaTh ONpEeNeleHue CTEeTEeHH C{DJIEKTPOHHBIH 00pa30BaTeIbHbIN [JCTeTHYECKOe BOCIIMTAHUE:
(b yHKIIHS. 1 e€ CBOMCTBA. [PALIMOHAJIbHBIM NIOKA3aTEJIEM. pecypc « cnam EI'D. cebuika
[Toxa3aTebHbIE [Moka3zatenbHas GyHKIUs, e€ cBoiicTBa U[BBIMONHITE npeoOpa3oBanus  uucinoBbixttps://media.prosv.ru/documenta Bocruranue 3CTETHUECKOrO
ypaBHeHus (104) rpapuk.  Mcmonp3oBaHue — rpadUKaBbHIpOKCHUH, coAepKamux —cremeHd  ction/ OTHOLIGHHE K MHpY, BKIOYas]
(bYHKLIMM 11 peIeHNs YPaBHESHHUH. PALIOHAJIBHBIM [TOKa3aTEeIIeM. (DIIEKTPOHHBIH 06pa30BaTENBHBIN heTeTHKY MATEeMATHYCCKIX|
IToka3aTenpHble ypaBHeHMA. OcHOBHbIE|MIcIONB30BaTh LUGPOBBIE pecypcsl  mapecypc «Poccuiickas 3aKOHOMEpHOCTEiA, 0OBEKTOB,
METOIIBl ~ pELICHUs]  MOKa3aTeNbHBIXIOCTPOCHHS  rpaduka  MOKa3aTelIbHOWPIIEKTPOHHAS HIKOJA) 3a1a4, PEIICHHIT, PACCYKACHHIA.
[YPaBHCHHIA (YHKIHH ¥ U3y4eHHs e€ CBOMCTB. https://resh.edu.ru
Haxonutb pelenus MTOKA3aTeIbHBIX{JIEKTPOHHBIN 00pa30BaTEIbHBIHA
YpaBHEHHUM. pecypc
https://uchi.ru/?ysclid=Imu8iwnd
X9734037145
Ulorapupmugeckas |10 Ulorapudm uncna. ColicTsa orapudma./laBate omnpexpeneHue jorapudma 4YHCIa;DIIEKTPOHHBIH 00pa3oBaTenbHbIN [[[eHHOCTH HAYYHOTO MO3HAHMS:
(byHKITHS. [lecsiTHaHbIC n HATypaJIbHBICICCATHYHOTO U HATypaJbHOTo jorapudma. [pecypc «i cnam EI'D. ccbiika  |oBIaJeHHE S3bIKOM MaTeMAaTHKH H
Ulorapndmudeckue lorapugmsl. [peobpazopanuellicnonp3oBaTh cBoiicTBa Jorapudmos mrsahttps://media.prosv.ru/documenta MateMaTuyecko KyJibTypoH Kak|

ypaBaeHus (1049)

BBIPXKECHUMH, COIEPKALINX JTOTApUPMBL.

npeoOpa3oBaHMs JT0TapuPMHIECKUX

tion/

IIO3HaHUA

CpCACTBOM MHupa,
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Ulorapudmudeckas
cBOMCTBa U rpaduk.
IMcnonp3oBanne rpaduka (QyHKIHH I
[pelIeHNs] ypaBHEHU.

byHKIUS, ed

Ulorapudmudeckue yYpaBHEHHS.
OcHOBHBIE METO/IBI peLICHUs
lmorapn(pMHUIECKUX YpaBHEHHH.

IPaBHOCHIIBHBIE TEPEXOIBI B PEIICHHN
lorapu(pMUYECKUX ypaBHEHUH

BBIPAXKEHUI.

Ctpouts JorapupMHIEcKOn

rpaduk

(hyHKIHMH A7 pelIeHus 3a1ad.
Haxonute  perienus

KOpHEH

(DJIeKTPOHHBIN 00pa3oBaTEIbHbIH
ecypc «/lomarninue 3anaHus.

hyHKIMK Kak 0OpaTHOW K IoKa3aTenbHol nCpenHee odmee oOpa3oBaHue.
MCIIONB30BaTh CBOMCTBA Jorapudmudeckoi|Anredpay, 10-11 xiracc, AO

«3natenscTBO «IIpocBenienue»

JOTapuPMHYECKIX[DIEKTPOHHBII 00pa30BaTeIbHBIN
[YypaBHEHMM C TIOMOIUBIO pPaBHOCWIBbHBIX[peCypc «Poccuiickas
MEPEXOZ0B WIIM OCYIIECTBISAS IMPOBEPKYPIIEKTPOHHAS IIKOJIA)

https://resh.edu.ru

rOTOBHOCTb OCYHICCTBIIATH
MPOCKTHYIO U HCCJIICA0BATCIbCKYIO|
HEATCIBPHOCTD MHANBUAYAJIBHO U B|

rpyIIIE.

Tpuronomerpuyeckue (22
BBIPAXKEHUS u
ypaBHeHHS (224)

CI/IHyC, KOCHUHYC, TAHI'CHC U KOTAHI'CHC

YKCIOBOIO  apryMeHra.  ApKCHHYC,
APKKOCHHYC M apKTaHIeHC YHCIIOBOTO
ApryMeHTa.

TpuronoMmerpryeckas OKPYXXHOCTb,
oTIpeieIeHIe TPUTOHOMETPUIECKHUX
(byHKITHIA YNCIIOBOTO apryMEHTA.
(OcHOBHBIE TPUTOHOMETPUYECKHE
hopMyIEL. [Ipeobpa3oBanue
TPUTOHOMETPHUUCCKUX BBIPaKCHUI.
Pemenue TPUTOHOMETPUYECKUX
lypaBHEHU

/TaBaTp onpeneneHus cCUHyca,
KOCHMHYyCa, TaHTeHca U
YHCIOBOTO apryMEHTa; a TaKXkKe apKCHHYyca,
APKKOCHHYCa M apKTaHT'€HCa YHuCla.

[IpumeHsITH

TPUTOHOMETPUYECKHE (opmyIsl U]
nmpeoOpa3oBaHMs

BBIPAKEHUI.

[MpumeHATs (HOPMYIIBI TPUTOHOMETPUH IS
[pereHus OCHOBHBIX THIIOB

TPUTOHOMETPUYECKUX YPABHEHUN

(DJIeKTPOHHBIN 00pa3oBaTENBHBIH

koTaHreHcapecypc «S cnam EI'D». ceblika

https://media.prosv.ru/documenta
tion/

ocHOBHBI[ I peHAXkep «O0IaKo 3HAHUI

Marematrka, 10 xiracc OOO

TpI/IFOHOMCTpI/I‘IeCKI/IX(((I)I/IBI/IKOH J'Ia6», CChIJIKa

https://oblakoz.ru/?ysclid=Imu7g
54fpt697282658

(DIEKTPOHHBIN 00pa30BaTEIHHBII
pecypc «Poccuiickas
PIEKTPOHHAS LIKOJIa
https://resh.edu.ru

[TaTpuoTHUYeCcKOe BOCIIUTaHUE:!

DopMupoBaHUE LIEHHOCTHOTI'O
OTHOWIEHHA K  JOCTHXKEHHIM
[POCCUICKUX MaTeMaTUKOB u
[poccUiiCKOM MaTeMaTHYECKOM|
IIKOJIBI,  HCIOJNB30BAHHE  OTHX
ITOCTIKEHNH B JPYyrHX HayKax,
TEXHOJIOTHAX, c(hepax SKOHOMUKH.

IMocnegosarensHoCcTH |10
1 iporpeccud (10u)

[locnenoBaTEeILHOCTH, CIIOCOOKI 3adaHus
MOCJIeJOBATEILHOCTEH. Mertop
MaTEMaTI/I‘IeCKOﬁ I/IHI[yKIlI/II/I.
IMOHOTOHHBIE " OTpaHUYCHHBIC

IMOCJICI0BATCIIBHOCTH. I/ICTOpI/Iﬂ aHaJIn34
0ECKOHEYHO MaJlbIX.

IApndmernueckass W TeOMETpHUEcKas

mporpeccuu.
beckoneuHo yOBIBaroIIAs
reoMeTpu4ecKasi Iporpeccusi.

Cymma GECKOHEUHO yObIBaromiei

FEOMETPUUECKON IIPOTPECCUMU.
UIMHEeWHBIH M SKCIOHEHIHAIbHBIA POCT.

Uwucno e.
Dopmyina CJIOKHBIX MIPOLIEHTOB.
IMcnonp3oBanue MpOTrpeccun JUIs

[peLIeHUs] pealbHbIX 3a1a4 IPHUKIIAIHOTO)
xapakrepa

OnepupoBaTh MOHATUSMMU:
MOCTEI0BATENBHOCTh, CIIOCOOBI  3aJaHus
[OCJIeI0BATEeIbHOCTEW;  MOHOTOHHBIE M|
OrpaHWYEHHBIE MOCJIEA0BATENBHOCTH;
HCCIeq0BaTh

MOHOTOHHOCTb U OTPaHUYCHHOCTb.

nyesX aHam3a 0ECKOHEYHO MaIbIX.

/laBaTh omnpeneseHne apuPpMeTHYECKOH W
reoMEeTpHUECKON mporpeccur. Jloka3pIBaTh
CBOMCTBa apru(pMeTHIECKON U
TEOMETPHUECKON TIPOTPECCHH, HAXOAMTH

IICHOB 0GECKOHEUHO yObIBaroIeH
reoMeTpUYecKOi TIPOTPECCHH.
Mcronb30BaTh TPOTPECCHM JUIS  pELICHUs
3ajad MPUKIIAHOTO XapaKTep.

[MpumeHsATh HOPMYITy CIOXHBIX NPOIEHTOB]
JUIs peleHnst 3a1a4 U3 PeIbHON MPAKTHKH

(DIeKTPOHHBIA 00pa30BaTEILHBII
ecypc «A cnam EI'D. Cpennee

E6mee oOpazoBaHue. Y ueOHbIH

IMOJTYJTb TIO PEIICHUIO TPYIHBIX

nocCJICJOBATCIIBHOCTH HaSaZ[aHI/Iﬁ 1o y‘IHe6HOMy

MpeaAMETY «MartemaTHKa

[Monmy4yate mpencraBicHre 00 OCHOBHBIX|(YIITYOJICHHBIH ypoBeHs)» 10-11

Kimacce», AO «3gaTenbcTBO
«IIpocBsiieHue», ccpuIka
https://media.prosv.ru/documenta
tion/

CyMMY YJICHOB IIPOTPECCHH, a TAK)KE€ CYMMY[DJIEKTPOHHBII 00pa30BaTeIbHBIN

pecypc «/lomaiinue 3aganusi.
Cpennee oOmiee oOpazoBaHHE.
|Anre6pay, 10-11 kmace, AO
«3narensctBo «IIpocBerenne»

[{eHHOCTH HAYYHOTO TIO3HAHHUS:
‘dopmupoBaHue IIOHUMAaHUs
MaTeMaTHYECKON HayKH Kak c(epsl
4EeI0BEYECKOM JESITENBHOCTH,
OBJIQJICHUE SA3BIKOM MaTE€MaTUKU H
MaTeMaTHYECKON KyJIbTYypol Kak
CpPeICTBOM MO3HAHUS MUpA.
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HenpepsiBHbIE 20 1 |HenpepsiBHble (yHKIMH U UX cBoO¥HCTBA.OnepupoBaTh MOHATUSIMU: (byHKIII/IHR})eHaX(ep «O01aK0 3HAaHUI» TpynoBoe BocnuTanue:
(byHKIHIH. Touka pa3pbiBa. HerpephIBHAsE Ha OTpe3ke, Touka paspeiBaMaremaruka, 10 kimacc OO0 Bocnuranne TOTOBHOCTH u
[MpownzBomnas (204) |ACUMIITOTEI rpaukoB ¢yskumit. | pyHKIHE, acuMmnToTa rpaduka GyHkaun.  «Dusukon JIaby, ccplTka CIOCOOHOCTH K MaTeMaTHIECKOMY]
CroiicTBa (QyHKIWI HeNpepbiBHBIX HA[lpuMeHsSTs  CBoiicTBa  HempepbiBHBIXttPS://oblakoz.ru/?ysclid=Imu7g (o6pa3oBanuio u caMoOOpPa30BAHHIO
oTpe3ke. Meroq  HWHTEpBANOB  UISA|(DYHKIMIA AJIS peIIeHUs 3a1ad. 54fpt697282658 HAa TPOTSDKCHWH BCeH  KW3HH,
[PELIICHUSI HEPABEHCTB. OnepupoBaTh MOHATHAMH: IIEpBast ¥ BTOPasDIEKTPOHHBIA 00pa30BaTEIbHBIN [FOTOBHOCTh K aKTHBHOMY YYacTHIO
IMprMeHEeHHEe CBOMCTB  HENPEPHIBHBIX[IPOU3BOIHBIC GbyHKINH; HnoHUMaTbpecypc «Poccuiickast B PEHICHNM MPAaKTHIECKUX 3a/ad
(byHKIHI [T perIeHns 3a1ad. (usmuecknif ¥ TEOMETPUYECKHH CMBICIPJIEKTPOHHAS IIKOJIa) MaTeMaTHIECKOH HAPaBICHHOCTH.
[lepBass ®  BTOpas  MPOM3BOMHBICIPOM3BOMHON;  3ammchiBaTh  ypaBHeHuehttps://resh.edu.ru
(byHKIIH. Omnpenenenue,KacareibHONH.  BBIYHCIATL  MTPOM3BOAHBIC[DIEKTPOHHBINA 00pa30BaTENbHBIN
TEOMETPUYECKHA M (U3MYECKUI CMBICICYMMBI,  IPOM3BEICHUS, YacCTHOIO  Hpecypc
MPOU3BOIHON. YpaBHEHHE KacaTelIbHOM|CI0KHOHN (hyHKIUH. https://uchi.ru/?ysclid=Imu8lwnd
Kk rpaduxky ¢ynkuun. IIpousBonmHble|3yuate  npomsBonmHble — 31eMeHTapHbIXX9734037145
pieMeHTapHBIX (GyHKOui. [IponsBomHas|pyHKIHIIA. IKaTasor 351eKTpOHHBIX
CYMMBI, TMPOHM3BENCHUS, YacTHOro wullcrnonbs30BaTh reOMETPUYCCKUIA nlyue6HuKoB https://1bz.ru
KOMITO3HITNH (QYHKIMH (bu3mueckuif  CMBICT  MPOM3BOJHOM i
CIICHHMS 3a/1a4
[ToBTOpEHME, 25 0  (OcHoBHBICe TOHATHA Kypca anreOpsl H[[puMeHSATH OCHOBHbIE HOHATUS Kypca/l peHaxep «O0maKo 3HAHUI» /TyXOBHO-HPaBCTBEHHOE
000011IEHHE, Hadanm MaTeMaThdeckoro aHamm3a 10janreOpsl ©W  Hawan — MareMaTmdeckoroMaremarunka, 10 kmacc OOO BOCITUTAHHE:
CHCTEeMaTH3aIH Kacca, 0OOOLICHHE M CHCTeMaTH3allMsaHalN3a Ui pelleHus 3amad u3 peanbHoH«dusukon JIab», cepiika DopmupoBaHHE  HPABCTBEHHOTO
BHaHHH (54) BHaHMI DPKM3HU M APYTUX IIKOJIBHBIX MPEIMETOB https://oblakoz.ru/?ysclid=Imu7q (co3Hamnus, 3TUYECKOTO TOBEACHHSL,
54fpt697282658 CBSI3AHHOTO  C  MPAKTHYECKUM
[PUMEHEHNEM JOCT)KEHHH HayKH
151 JIeSATEeIIbHOCTBIO y4€HOrO,
0CO3HaHHWE JIMYHOTO BKJIaJa B
[IOCTPOEHUE YCTOHYUBOIO
Oymymero.
OBIIEE 136 5
KOJIMYECTBO
YACOB 1o
MPOI'PAMME
11 kaace
Ha3ssanue pa3gena (temsl) |Koa-so| Koa- IIporpammHuoe conepsxxkanne  (OCHOBHBIC BH/bI eSITEIbHOCTH Y4AIHXCH DJIEKTPOHHBIE JeITeIbHOCTD yUHUTeIs C
4acoB | BO NIpU U3y4YeHHH TeMbl (HAa YpPOBHe y4eOHBIX | 00pa3oBaTebHbIE PeCypchl | y4eToM pafoueii NporpamMmebl
KOHTP AeicTBUH (90P), pecypcbl UnTepHeT BOCIIUTaHUS
. (Ccbuiku Ha 0P
pador KOpPPEKTHPYIOTCS 10 Mepe
NMOATOTOBKH U NMPOBeIeHUsI
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yYpoKa), MyJIbTHMeIHA
MPOrpaMMmbl, 3J1eKTPOHHBIE
Y4eOHHMKH, 32JaYHUKH,
0u0IM0TEeKH, BUPTYaJIbHbIE
Jabdoparopuu,
HUIPOBbIE MPOTrPaMMBlI,
kosuteknuu IHOP

MccmenoBanne  (QyHKIUH C
MOMOIIIBIO TIPOU3BOAHOMN (22
vaca)

[TpumeHeHMe MPOU3BOJHOH K|
HCCIICIOBAHUIO ¢dhyHKIMH HA|
MOHOTOHHOCTb ¥ JKCTPEMYMBI.
Haxoxnenne  HambOospiiero W
HAVMEHBIIIETO 3HAYCHHS
HETIpephIBHOM(DYHKINH Ha OTPE3KE.

IIpuMeHeHHEe  NPOU3BOJHOM 1|

HaXO0X/JICHUSI HAWIy4lIEro peIlcHus
B  INPUKJIAJHBIX  3a1adax, Juifg
OTIpeieNeHus CKOPOCTH u
YCKOpEeHHs TIpoliecca, 3aJaHHOTO
hopmymoit wmu rpaduKoM.
[Kommnozuuus
["eomeTpuyeckue 00pa3bl
YPaBHEHHH W  HEPAaBEHCTB  HA
KOOPJAMHATHON MJIOCKOCTH

(D yHKIHIA.

CTpouts rpadMiKk KOMIO3HIIUU

(YHKIMIT ¢ TOMOWIBIO  BJIEMEHTapHOIO
MCCIEOBaHUs M CBOMCTB  KOMIIO3UIIHH.
CTpouts TeOMETPUICCKUE 00passl

[YpPaBHEHM M HEPABEHCTB Ha KOOPAMHATHOM
ruiockocTy. Mcronb30BaTh POU3BOJHYIO IS
MCClieI0BaHMs (PYHKIIUU

Ha MOHOTOHHOCTb M 3KCTPEMYMBI; HAXOANTH
HauOoNbIlee W  HaWMEHbIICe 3HAYCHUS
(byHKIIMM HETIPEPBIBHOI Ha OTPE3KE; CTPOUTH
rpaduKu GyHKIIIH Ha OCHOBaHHH
MPOBEIEHHOTO HCCIIEIOBAHMS.

Vcrionb30BaTh IIPOU3BOIHYIO JUIs
HAXOXJICHUS  HAWIYYIIETO  pEUICHUS B
NPUKJIAAHBIX, B TOM YHCJIE COIMAIbHO-
HDKOHOMHYECKHX, 3aJadax, Uil ONpeieIeHus
CKOpOCTH

M yCKOpEHHs TIpoliecca, 3a1aHHOTr0 hopMyJIoH|
WK TPaQUKOM.

[Monyuarh mnpejicTaBlieHHE O NPUMEHEHUY|
MPOMU3BOIHOM B PA3IMYHBIX OTPACIISX 3HAHUN

DJIEKTPOHHBIA 00pa30BaTEIHHBIHN
pecypc « caam EI'D. Cpennee
oOrree oopazoBaHue. Y YeOHBIH
MOJTyJTb TI0 PEIICHHUIO TPYIHBIX
BaJlaHuii 0 y4IrieOHOMY
npenmery «MaremaTuka
(yrmyOmeHHbIH ypoBeHb)» 10-11
Kaccel», AO «M3maTeascTBO
«[IpocssiieHue», cChlIka
https://media.prosv.ru/document
ation/

ek TPOHHBIN 00pa30BaTENbHBIH
pecypc «JlomaliHue 3agaHusl.
Cpennee obriee oOpazoBaHHe.
\AsreOpay, 10-11 kmacc, AO
«M3narensctBO «IIpocBemienre»
Tpenaxep «O0nako 3HAHAN
IMartemaruka, 11 kmacc OO0
«Dusukon JIab», cchuIKa
https://oblakoz.ru/?ysclid=Imu7g
54fpt697282658

JIIeKTPOHHBIN 00pa30oBaTENbHbIH

pecypc «Poccuiickas
PIIEKTPOHHAS IITKOJIa
https://resh.edu.ru

DIeKTPOHHBIA 00pa30BaTEIHHBIN
pecypc
https://uchi.ru/?ysclid=Imu81wn
dx9734037145

IKatanor 351eKTpOHHBIX

yueOHuKoB https:/Ibz.ru

DCTETHYECKOT0 BOCIIMTAHMSA:
PCTETHYECKOE OTHOIICHUE K MHPY,

BKIIIOYast ICTETUKY)
MaTeMaTHYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB,
Bajay, pELICHUM, pPacCyXACHUH,
BOCIPUMMYNBOCTH K|
MaTeMaTH4IeCKUM acreKkTam

[PA3IUYHBIX BUJIOB UCKYCCTBA,
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[lepBooOpazHast ¥ WHTETpal
(12u)

[lepBooOpasHas, OCHOBHOE CBOMCTBO,
nepBooOpasHbX.  IlepBooOpasHble
bieMmeHTapHBIX (yHKIWA. [IpaBmma
HAaXO0X/ICHNS IEPBOOOPA3HBIX.
Murerpan. I'eoMeTpuuecKkuil CMbICII
MHTETpasa. Brruucnenne
ONpEAENEHHOr0  WHTErpaiga 1o
thopmyne Herorona— JleiiOHmIa.
[Mpumenenue MHTerpaja US|
HAXOXJCHUS IUIOIIA/ICH IJIOCKHX|
buryp u oOBEMOB reOMETPUYECKHX
Telt.

[ Ipumepnl pelieHul
M pepeHnaTbHbEIX  ypaBHCHHUH.
MaremaTHuecKkoe  MOJECIUPOBAHNE

[PCATBHBIX TPOLIECCOB C ITIOMOLIBIO
I pepeHmatpbHbIX YpaBHSHIHA

OnepupoBath MOHITUSIMHU: NMEPBOOOpPaA3HAS U
onpenenéHHbIN HWHTETPAIL. Haxonuth
MepBOOOpa3HBIC AIIEMEHTAPHBIX (QYHKIWHA 1
BBEIYUCIIATE HHTETPal 1o Gopmyre HeroTona—
UleiOHuUIIA.

HaxomuTh mumomanu IUIOCKUX GUIYyp U

00BEMBI TEI C TOMOIIBIO OIPEISIEHHOTO
MHTErpaa.

3HAKOMHUTHCS c MaTEMaTHYECCKUM
MOJIETUPOBAHUEM Ha puMepe

imuddepennmansHpx ypaBHeHud. [lomydats,
MpeJCTaBICHUE O 3HAUEHHUM BBEACHUS
MOHSATHUS MHTETpaja B Pa3BUTUH MaTEMaTUKU

JIIeKTPOHHBIN 00pa30oBaTENbHBIH
pecypc «Poccuiickas
PIIEKTPOHHAS IIKOJIa
https://resh.edu.ru

DJIEKTPOHHBIA 00pa30BaTEIHHBIHN
pecypc
https://uchi.ru/?ysclid=Imu8iwn
dx9734037145

TpynoBoe BocnuTaHue:
TOTOBHOCTb W  CIIOCOOHOCTH K|
MaTeMaTH4IeCKOMy O00pa30BaAHHIO
131 camo00pa30BaHUIO HA
MPOTSKEHUU BCel JKU3HU,)
TOTOBHOCTH K aKTHBHOMY yYaCTHIO
B PCIICHUH INPAKTUYECKUX 3a1ad
MaTEMAaTUIECKOM
HalpaBIeHHOCTY;

HepaBeHCTBA (244)

OcHOBHBIE METO]IbI
MppaIOHAIbHBIX HEPaBEHCTB.
['paduueckne MeTOABI pelICHUs
MppalMOHAbHBIX, TIOKA3aTEIbHBIX U
morapuMuUeckux ypaBHEHHH WU
HEPABEHCTB

peuieHus

morapudmuuecknx HepaBeHCTB. OOOCHOBATH
[PaBHOCHJIBHOCTH TTEPEXOIOB.

IPeriate HApPaLMOHAIILHBIE 51
KOMOWHHPOBaHHBIE HEPABEHCTBA,C TIOMOIIBIO

AQBHOCHJIBHBIX TIEPEXO0JIOB.

Vcnonp30BaTh  TpaduyecKkue METOIBI U
CBOMCTBA BXOJMIIMX B ypaBHEHUE WY
HepaBeHCTBO (DYHKIMH ISl peLIeH s 3a/1a41

ation/

JIIeKTPOHHBIN 00pa30BaTENbHBIH
pecypc «JlomaliHve 3aaHusl.
Cpennee obmee oOpa3oBaHue.
IAnre6pay, 10-11 kmacc, AO
«M3narensctBO «IIpocBenienue»
Tpenaxep «O0ako 3HAHUI
Marematuka, 11 kmacc OOO
«Du3ukoH JIady, cchlika
https://oblakoz.ru/?ysclid=Imu7g

54fpt697282658

['paduku 14 Tpuronomerprueckre GpyHKIUH, uxMcnone3oBate HUGPOBBIE pPECypchl LIDNEKTPOHHBII 00pa3oBaTebHBII|/yX0BHO-HPABCTBEHHOE
TPUTOHOMETPHYECKUX CBOIfcTBa M TpaduKH. MOCTPOEHHS TPahUKOB TPUTOHOMETpHIeCKuXpecypc «Poccuiickas BOCIHTAHHE:
(bYHKLUH. O160p KOPHEH|(DYHKIIUH 1 U3YYSHHUS UX CBOWCTB. DIICKTPOHHAS ILIKOJIA dopMupoBaHUEe  HPaBCTBEHHOI'O
TpuroHomeTpuyecKkue TPUTOHOMETPHYECKUX YpaBHEHHH clPemars TpuroHoMerpuueckue ypaBHenus wuhttps://resh.edu.ru CO3HAHUS, THYECKOTO MOBEICHUS,
HepaBeHcTBa (144) [TOMOIIIBIO TPUTOHOMETPHUUYCCKOHOCYIIIECTRIATE OTOOpP KOPHEH C MOMOINBIO[DICKTPOHHBIN 00pa30BaTEIbHBIACBA3AHHOIO  C  MPAaKTUYECKUM|
OKPY>KHOCTH. PelnieHIeTpUroHOMETPUYECKOM OKPYKHOCTH. pecypc OpUMEHCHHEM JOCTHKCHUI HAYKH
TPUTOHOMETpHYECKHXHepaBeHCTB  |[IpuMensts (opmyisl TpuroHomerpun mishttps://uchi.ru/?ysclid=Imu8iwn wm JeSTeILHOCTHIO y4€Horo,
pereHus OCHOBHBIX tumoB(dx9734037145 0CO3HAHME JIMYHOTO BKJIaJga B
TPUTOHOMETPHYECKHX HEPABCHCTB. MOCTPOCHHE YCTOHYUBOTO
Hcnone3oBate  1U(GPOBBIE  pecypchl  AJIs Oyaymero.
MOCTPOCHHMS M HCCICAOBaHHSA TpadHKOB
b yHKIHI
MppalroHanbHbIE, 24 OCHOBHBIE METOBI PELIEHUS [MpuMmeHSATh CBOWCTBA MOKA3aTEIbHOH HMIJIEKTPOHHBIN 00pa30BaTEILHBINIKOIOrHYeCKOe BOCIIUTAHUE:
MOKa3aTeIbHbIC u MOKa3aTeIbHBIX uprorapupMHuIecKoit HyHKUMi pecypc « cnam EI'D.», ccpiika [BocmutaHue OpHEHTAlUH Ha
morapudmuueckre morapu(pMUIeCKUXHEPABEHCTB. K PpeLIeHHUI0 MMOKAa3aTeNbHBIX ulttps://media.prosv.ru/document [mpuMeHeHHE MATEMATUYECKUX

BHAHUH JJIA pE€IICHUA 3a1a4 B
00DacTH OKpYy>KaroIIel cpepl,
TIaHUPOBAHUEC IMMOCTYIIKOB U
OLICHKH UX BO3MOXXHBIX
MOCJIEICTBUI JJIsl OKpYIKAIOILEH
Cpenbl;
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KommnekcHbie uncia (104) 10

KomruiekcHble qucna.
IAnreOpanyeckast u
TPUrOHOMETpHYECKast
BaNMCHKOMILICKCHOTO YHCIIA.
IApuMeTHUeCKHe  Omepamud ¢

KOMITIJICKCHBIMH YHCJIaMH.

OHepI/IpOBaTL HOHATUAMMU

IKOMITIJICKCHOC YHUCJIO u MHOKCCTBO|

(hOPMBIKOMIUTIEKCHBIX YHCEL.

[MpencTaBnsATh  KOMIUIEKCHBIE  4YHCIA B
anreOpandeckol W  TPUTOHOMETPUYECKOH]

hopme.

M300pakeHHe KOMIUIEKCHBIX YHCENBBIIONHATE au(METHIECKUE ONEepalud ¢

Ha KOOPAWHATHOM MJIOCKOCTH.
Dopmyna Myaspa. Kopau n-oif
CTEIICHY M3 KOMIUIEKCHOI'O 4YHCIIA.
[IpyMeHeHHe KOMIUIEKCHBIX 4YHCeN
it pemieHnss  QU3MYECKHX U
reOMETPUUECKUX 3a1a4

HIMHU. 300pakaTe KOMIUIEKCHBIE YHCIA Ha|
KOOPAWHATHOM IIIOCKOCTH.

[Mpumenste dopmyny MyaBpa M IOJy4aTh)
MpeJCcTaBICHUE O KOPHSAX N-0il creneHu u3
KOMIUICKCHOTO ~ 4HCla. 3HAKOMHUTBCS (|
MpUMepaMH  NPHUMEHEHUS  KOMIUICKCHBIX|
YECeN JUIA PELICHUs TEOMETPHYECKHX U
(pusmueckux 3ama4

JIIeKTPOHHBIN 00pa30oBaTENbHBIH
pecypc « cnam EI'D.», cepika
https://media.prosv.ru/document
ation/

Tpenaxep «O0mako 3HAHAI
IMaremaruka, 11 xmacc OOO
«®Du3ukoH JIadb», ccplaka
https://oblakoz.ru/?ysclid=Imu7g

54fpt697282658

TpynoBoe BocnuTanue:
BocriuraHue roTOBHOCTH K TPYAY,
0CO3HaHHE IEHHOCTH TPYAOI00NS,
MHTEpeC K paslndHBIM chepam
rpodeccrnoHanbHON AEATEIBHOCTH,
CBSI3aHHBIM C MAaTEeMaTHKOM M e¢
TIPUIIOKECHUSIMH,

Hatypanbsubie uncia (10q) 10 Harypansuple w mensle  uucaa. OnepupoBaTh MOHATHSMH: HATypajdbHOE HDJICKTPOHHBIN 00pa3oBaTeIbHBIHA[IIaTPHOTHYECKOT0 BOCIUTAHMA:
[TprMeHeHne TPU3HAKOB JACIUMOCTH[IENOE YHCIIO, MHOXECTBO HaTypalbHbIX Hpecypc «f caam EI'D., ccbuika  (cOpPMHPOBAaHHOCTh  POCCHHCKOH
mensix  uncenr, HOJ wu HOKjuensixgucer. https://media.prosv.ru/document rpaxmanckoi HIEHTUYHOCTH,
OCTaTKOB MO MOJIYNIO, airoputMalicrions3oBaTh NMpU3HAKU JEIMMOCTH Lienbrx@ation/ yBaXEHHA K  MpONUIOMYy |
EBxnmmpma mns pemeHus 3ajgad  Bawucen; octatkd mo moxymoo; HOJl m HOK[Tpenaxep «O6mako 3HaHUI»  [HACTOSIIEMY poccuiickoit
LIEeJIbIX YUCTIaX HaTypalbHBIX uncel; anroput™ EBxnuaa anaMaremaruka, 11 kmacc OOO MaTeMaTHKH, LIEHHOCTHOE

peIeHus 3a1au. «Duzukon Jlaby», ccpuika OTHOILIIEHHE K  JOCTHXCHUSIM
3anuchIBaTh HATYPAJIbHBIC YHCIIA https://oblakoz.ru/?ysclid=Imu7gpoccuiickux ~ MaTeMaTHKOB U
B  pa3IMYHBIX TO3UIMOHHBIX CHCTEMaXx| 54fpt697282658 [POCCHICKOM MaTeMaTHYEeCKOH
CUHCIIEHUS [IKOJBI,  HCIOJB30BAHHE  ITHX
mocTIDKeHMH B APYrHX HayKax,
TEXHOJIOTHSAX, c(hepax SKOHOMHKH;

CucteMbl  palMOHAIBHBIX,12 Cucrema u COBOKYNHOCTHONEpHpOBaTh  MOHATHAMH: CHCTeMa  HM[DJIEKTPOHHBIH 0Opa3oBarenbHBIH[[py10BOe BocnuTaHuE:

MPPALOHATBHBIX ypaBHEHHIA. PABHOCHIIbHBIE CHCTEMBICOBOKYITHOCTh YpaBHEHH M HepaBeHCTB;pecypc «f caam EI'D.», cepinka [Bocnuranne roToBHOCTH K TPy,

lMoxazaTenbHBIX 7l M CUCTEMBI- CJIC/ICTBHS. pelIeHne  CHCTeMbl WM coBoKymHocTu;https://media.prosv.ru/document oco3naHue HEHHOCTH TPYIOIOOHS,

Iorapu(MUIECKUX ypaBHEHUH OCHOBHBIC METOJIbI PEIICHMUS CHCTEMPAaBHOCWIIBHBIE ~ CHCTEMBI W CHUCTeMbI-ation/ MHTEpEC K Pa3IndHbIM chepam

(12q) 1 COBOKYIHOCTEH palUOHAJIBHBIX,CIEACTBUSL. JIEeKTPOHHBIN 00pa30BaTENbHBIAPO(ECCHOHATLHOMN S TENLHOCTH,
MppanroHaIbHbIX, TOKa3aTeNbHBIX HHaxoauTs peeHus cUCTeM upecypc «Jlomaminue 3ajaHusl.  (CBSI3aHHBIM C MaTEMaTHKOMN U €€
lmorapupMUIECKX ypaBHEHHH. COBOKYITHOCTEH  IENBIX  palHOHAJIBHEIX,(CpemHee obmiee 00pa3oBaHUe.  [MPHIOKCHUIMHI
[MprMeHeHNe ypaBHEHUI, CUCTEM HUpPPalMOHAIBHBIX, MTOKa3aTeIbHbBIX nAnrebpay, 10-11 xmace, AO
HEpaBEHCTB K peeHnopIorapupMIIecCKIXypaBHEHNH 1 HepaBeHCTB. [«3maTenscTBo «IIpocBermenne)

MaTeMaTHYECKUX 3a7ad W 3agad m3[[puMeHATs cucTeMbl ypaBHEHHH K pemeHuio|l peHaxep «O0mako 3HAHUI
pa3mMuHbIX ~oOylacTell HayKW HTEKCTOBBIX 3aJad W3 pa3luuHbIX obiactelMaremaruka, 11 ximacc OOO

[peasbHON JKU3HM, HMHTEPIpETalys
MOJYYSHHBIX PE3yJIbTaTOB

SHAHWUH u peanbHON JKU3HU,
MHTEPIPETUPOBATh MOJYUYEHHBIE PELICHMUS.
Vcnonp30BaTh U(POBEIE PECYpPCHI

«Du3ukoH JIady, cchlika
https://oblakoz.ru/?ysclid=Imu7g
54fpt697282658
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3anaun ¢ napamerpami (164)

ParioHansHble, HMppanuoHabHEIE,
MoKa3aTeJbHbIe, JIorapu(MHUYECKUe
M TPUTOHOMETPHUYECKHE yPABHEHMS,
HEpaBEHCTBA M CHCTEMBI  C

mapaMeTpaMim.
[TocTpoenune " HUCCIEIOBAHNUE
MaTeMaTUYECKUX MoJieNneH

pEANbHBIX CHUTyalluil C IOMOIIBIO
YPaBHEHHM, CUCTEM YPABHCHUU H
HEPABEHCTB C IIapaMeTpaMu

BpiOupaTh cnocod pemeHus paruoHalbHbIX,
MppaLOHAIIbHBIX,

YPaBHEHM U HEPaBEHCTB,
MOJYJI B TIApaMeTPHI.

METOIBl I
HEPABEHCTB

C Tmapamerpamu,
b yHKIHI
aHaIH3a.
CTpoUTb M HCCIENOBaTh MaTeMaTHYECKUE
MOJICTIM pealibHbIX CUTYallii C ITOMOIIBIO

pemnieHuns

METOIaMK

\Anrebpay, 10-11 xmacc, AO

a Takke wuccregopanueznarensctBo «lIpocsemenue»
MaremaTudeckoro{I penaxep «O01aKo 3HaAHHI

Marematuka, 11 kmacc OOO
«Dusukon JIady, cchlika
https://oblakoz.ru/?ysclid=Imu7g

(JeKTPOHHBIN 00pazoBaTeNbHBIHMU3NYECKOe BOCIIUTAHUE:
nokasartesbHbIX, pecypc «S cnam EI'D.», cebliika
morapudmMudecknx u TpuroHomerprdeckuxhttps://media.prosv.ru/document
cozxepxaruxation/

DIEKTPOHHBIA 00pa30BaTEIbHBII0E30MacHOTO 00pasa KHU3HM.
[MpumeHsaTh rpaduyueckue M aHAINTHIECKUEpecype «JloMariHue 3anaHus.
ypaBHeHHH  mCpenHee obmiee oOpa3oBaHue.

DopmMupoBaHue YMCHUS
TPUMEHS T MaTeMaTHYECKHE
BHAaHUS B WHTEpecax 3I0pPOBOTO W

ypaBHEHMI, HepaBeHCTB u cucteM c[b4fpt697282658
mapaMeTpamu
IMoBTopenue, obobmennne nlo OCHOBHBIC TIOHATHS U MeTOI[LI'l;/[O,HeIII/IPOBaTL peanbHBIE CHUTyallMd HaDJIEKTPOHHBIA 00pa3oBaTeNbHBIH|LIeHHOCTH HAYYHOr0 O3HAHUS
CUCTEMAaTH3aLHs 3HAHUM Kypca, 00o0mieHue WS3BIKE aireOphl, COCTaBIATH BBIpaxkeHWs,pecype «S coam ET'D.» 10-11  @opmupoBanne OBJIaJICHUS]]
(164) CHCTeMaTH3aLsI 3HAHUH YDaBHEHHsI, HEPABEHCTBA MU MX CHCTEMBI MOKiIacce», AO «M31aTenbcTBO  [I3BIKOM MaTeMaTHKH i
[YCIIOBHIO 3a/1a4H, MCCIIEN0BATh OcTpoeHHbIeIIpocBsimeHne», cehuika MaTEMaTHIECKOH KyJIbTypoH Kax
MOIeTH https://media.prosv.ru/document icpexcTBoM — MO3HAHUSL  MUpa,
C HWCIoJB30BaHWEM  ammapara —anreOpsration/ TOTOBHOCTE OCYIIIECTBJISATH|
MHTEPIPETHPOBATH TOJyYEHHBIN pe3yibTaT. [JIEKTPOHHBINH 00pa30BaTENILHBIIIPOCKTHYIO H HUCCIIEI0BATEIIBCKYIO
[TpuMeHsITh QYHKIMU JUIS MOJAENUPOBaHUs Upecypc «/loMariHue 3a1anust.  |IesITeIbHOCTh MHAMBHIYaJIbHO U B
MCCIIeTOBaHUAPEATHHBIX IPOIIECCOB. Cpennee oOuiee oOpazoBaHue.  [rpymre
PemaTs mpukiaaHbIe 3a/1a4H, IAnre6pay, 10-11 kmacc, AO
«M3narenscTBO «IIpocBemienre
Tpenaxep «O0mako 3HAHAN
IMatemaruka, 11 kmacc OO0
«Du3ukoH JIab», ccplaka
https://oblakoz.ru/?ysclid=Imu7g
54pt697282658
OBIIEE KOJIMYECTBO[136
YACOB I10 [TPOTPAMME
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2.2 PaGouasi nporpamma y4yeoHoro kypca «['eomerpusi».
HNOACHUTEJIbBHAS 3AIINCKA

I'eomerpust siBisieTcss OAHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEr0 00IIEro oOpa3oBaHMs, TaK
KakK 06ecnqu/IBaeT BO3MOXHOCTb HM3Y4YCHHUA OUCHUILIMH CCTCCTBCHHO- HaquOﬁ HaIpaBJICHHOCTU U
MPEIMETOB T'yMaHUTApHOTO IHKIIA. [TOCKOIBKY JIOTHYECKOE MBIIUICHHE, (hopMUpyeMoe TpH H3yYEeHUH
06y‘laIOH_[I/IMI/IC${ MMOHATHUHHBIX OCHOB réoOMETpHHU, IIPHU JOKA3aTCIBCTBEC TCOPEM M IMOCTPOCHHHU LICIIOYKH
JJOTHYCCKHUX yTBep)KI[eHI/Iﬁ IIpyu pCHICHUHU T'€COMETPUUCCKHX 3aaa4d, YMCHHC BbIABUI'aTb W OIIPOBEPIaThb
TUIOTE3bl HCHOCPCACTBCHHO MCIIOJB3YIOTCA IIPU PCHICHUM 3aJa4 CCTCCTBCHHO-HAYYHOI'O LUKIIA, B
YaCTHOCTH (PU3UYECKUX 3ajad.

HEJN U 3AJAYU YYEBHOI'O KYPCA «I'EOMETPUS»

Ilens ocBoeHMs MporpaMMbl ydeOHOro Kypca «['eomeTpus» Ha yriryOlnEHHOM YpOBHE — pa3BUTHE
WHIUBUIYAIBHBIX CIIOCOOHOCTEH OOYYalOIUXCS MPU HM3YYCHHH T'C€OMETPHH, KaK COCTaBJISIOIICH
npeaMeTHoi obnactu «MaremaTrka U HHPOpPMATHKa» Yepe3 oOecreueHne BO3MOKHOCTH puoOpeTeHust
U UCIIOJIb30BaHusa 0osee FJIy6OKI/IX IrCOMCTPHUUCCKUX 3HAHUH U HeﬁCTBHﬁ, CHCI_II/I(i)I/I‘IHBIX TCOMCTpUHU, U
HeO6X0)II/IMbIX AJIL yCIICHmIHOI'O HpO(I)eCCI/IOHaHBHOFO 06pa3013aH1/I$1, CBsA3aHHOI'O C MHCIIOJIb30BAHUEM
MaTEeMaTUuKM.

[IproputeTHbIMU 3aayaMH Kypca TI'€OMETpPUM Ha YIJIyOJEHHOM YpOBHE, PACIIUPSIOIIMMHU U
YCUIINBAOIUMHU KYpC 0a30BoOro YPOBHA, ABJISIFOTCA:

. paclIMpeHue MPEACTaBICHUS O TEeOMETPUM KaK 4YacTM MHPOBOM KYJIBTYpPBl U
(1)OpMI/IpOBaHI/Ie OCO3HAHUS B3aNUMOCBA3U I'COMETPUHN C OKPYKAIOIMIUM MHUPOM;

. (dbopMUpOBaHHE TPEACTABIECHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEMIIUX
MAaTECMAaTUYCCKUX MOJCIIAX, MO3BOJIAIONIUX OINHUCBIBATE U U3YUATh PA3HBIC ABJICHUA OKPYXKAIOUIECTO MUpPA,
3HaHME MOHATUIHOrO anmnapara no paszaeny «CrepeoMeTpus» yueOHOro Kypca FreOMETpHH;

° q)OpMI/IpOBaHI/IC YMEHHA BJIAJACTh OCHOBHBIMU IOHATUAMH O NMPOCTPAHCTBCHHBIX (I)I/Il“yan
U UX OCHOBHBIMH CBOI\/JICTBaMI/I, 3HAaHUC TCOPCM, (bOpMYJ'I U YMCHHUC UX IPUMCHATH, YMCHUA NOKA3bIBATH
TCOPCMbI U HAXOAUTHh HCCTAHAAPTHBIC CIIOCOOBI PCIICHHUA 3aaa4;

° dbopMHUpOBaHHE YMEHHS pacro3HaBaTh Ha 4YEPTEKaX, MOJCISIX M B peaJbHOM MHUpPE
MHOTI'OTpaHHUKHA U TEJIa BpAIICHUA, KOHCTPYHPOBATh TCOMCTPUICCKHUEC MOACIIN,

. ¢dbopMupoBanue [NOHUMAaHUsA BO3MOKHOCTH aKCHOMaTHU4YECKOT0 IIOCTPOCHUSA
MAaTEMATHYCCKUX TCOpHﬁ, (I)OpMI/IpOBaHI/IC MNOHUMAaHHUA pPOJIM AKCHUOMATUKU TIIpU MNPOBCACHUU
pacCyKIeHUN;

° (I)OpMI/IpOBaHI/IC YMCHUA BJIAACTb MCTOAAMU JOKA3aTCIbCTB W AJIOPUTMOB PCIICHUA,
YMCHUA UX IPUMCHATH, IPOBOJAUTH JOKA3aTCIBHBIC PACCYKACHUA B XOAC PCHICHUSA CTCPCOMETPUUYCCKUX
3aa4 MW 3aJa4 C HNPaKTHYCCKHUM COACPKAHUECM, (bOpMI/IpOBaHI/Ie NpeaAcCTaBJICHUA O HGO6XO)II/IMOCTI/I
A0Ka3aTCIbCTB IIPHU 000CHOBAaHUN MAaTeMaTHYECKUX yTBep)K}IeHI/II\/’I U pOJIn aKCMOMATUKH B IPOBCACHHUN

JENYKTUBHBIX PacCyXICHUM; 31



J pa3BUTHE U COBEPIICHCTBOBAHWE MHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaronuxcsi, MO3HaBaTeIbHOM aKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHM, KPUTUYHOCTU MBIIIJICHHUS,
MHTEpECca K U3YUYEHUIO T€OMETPUH;

J dbopmupoBanre (GYHKIIMOHATIBLHOW TPAaMOTHOCTH, PEJIEBAHTHOM TI'E€OMETPUH: YMEHHS
pacro3HaBaTh TMPOSBICHUS T'€OMETPUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHBIX
JKU3HEHHBIX CUTYallUSIX WM TPU HM3YyYEHUH APYTUX y4eOHBIX MPEAMETOB, IPOSBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, MOJETUPOBAaHUSI pEallbHbIX CUTYyallud, HCCIEAOBaHUA MOCTPOCHHBIX MoOJENeH,
UHTEPIpPETAINU TOTYYEHHBIX Pe3yIbTaTOB.

OCHOBHBIMHU COZAEP)KATENBHBIMA JIMHUSAMHU YydeOHoro kypca «l'eomerpus» B 10-11 kimaccax
apisitotres:  «lIpsiMple M MIIOCKOCTH B MpPOCTpaHCTBe», «MHororpaHHukun», «Tema BparieHus»,
«BekTopbl 1 KOOpAMHATHI B MPOCTPAHCTBEY, «JIBUKEHHS B IPOCTPAHCTBEY.

ChopmynupoBanHoe B DPI'OC COO TpeOoBaHME «yMETh OINEPUPOBATH MOHATUAMUY,
peJIeBaHTHBIX T'€OMETpUU Ha YriyoséHHoM ypoBHe oOyuenusi B 10-11 kimaccax, OTHOCUTCS KO BCEM
COJIepKATEIBHBIM JIMHUSAM Y4eOHOTO Kypca, a (OPMHPOBAHUE JIOTUYECKUX YMEHHUH pacrpenessieTcss He
TOJILKO TIO COJIEp’KaTeNbHBIM JIMHUAM, HO W 1o roaam oOydenusa. Copepxkanue o0Opa3oBaHUS,
COOTBETCTBYIOILIEE TMpPEIMETHBIM pe3ylbraTaM ocBoeHuss @DenepanbHOi pabouell  MPOrpaMMBI,
pactpenenéHHbIM 1O TrojJaM OOYYeHHs, CTPYKTYpUPOBAHO TakuM o0OOpa3oM, YTOOBI KO BCEM
OCHOBHBIM, MPUHIMIHMAIBHBIM BOIpOcaM OOyd4arouiyecs oOpalajuch HEOJHOKPATHO. DTO IO3BOJISIET
OpraHM30BaTh OBJAJICHUE TEOMETPHUUECKUMU TOHSATUSMH U  HABbIKAMHU  I[IOCIEIOBATEIbHO H
MOCTYNATeNbHO, C COONIO/ICHUEM NPUHIMIIA MPEEMCTBEHHOCTH, a HOBbIE 3HAHHUS BKIIOYaTh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTaBICHUN 00ydaroluXcsl, paciiupsis U yriyosnss e€, oOpa3ys MpouyHble
MHOXECTBEHHBIE CBSI3H.

[lepexoa kK U3y4EHHIO TEOMETPHH Ha YIITYOJEHHOM YpOBHE IO3BOJISIET:

co3laTh  ycnoBus AnsA  AuddepeHuManuu  00y4deHHs, IOCTPOSHMS  MHIMBHyaJIbHbBIX
00pa30oBaTeNbHbIX MPOrpaMM, OOECHEeUUTh YIIyOJIEHHOE H3y4EeHHE TIE€OMETPHUH KaK COCTaBJISIOLICH
yuebHoro nmpenmMera «MaTemaTHKay;

MOJIrOTOBUTh OOYYaIOUIMXCS K TPOJODKEHUIO M3y4YeHHs MaTeMaTHKH ¢ y4éToM BbIOOpa
Oynymeit mnpodeccun, obecreunBas MPEEMCTBEHHOCTh MEXJIy OOLIMM U IpodecCHOHATbHBIM
o0pa3zoBaHHEM.

MECTO YYEBHOT' O KYPCA B YYEBHOM IVIAHE
Ha u3yuyenue yueOGHOro xypca «l'eomerpusi» Ha yriiyOieHHOM ypoBHe oTBoautcs 204 uaca: B
10 xmacce — 102 wyaca (3 waca B Hememo), B 11 kmacce — 102 waca (3 uaca B Henemo).
COAEPXAHUE YYEBHOI'O KYPCA «I'EOMETPUS»
10 KJIACC
IIpsiMble U NJIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIE TOHSTHSI cTepeoMeTpuH. Touka, mpsiMas, IJIOCKOCTh, HpocTpaHcTBO. lloHATne 00
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AKCMOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUN: AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3aunMHOe pacnonoxkeHue MpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOLIUECs, IapajuleiIbHbIE U
cKpemuBamomuecs mnpsamsele. I[IpusHaku ckpemmBaromuxcss npsmbix. llapamienpbHOCTs NpsSMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: MapaUICIbHBIE INPSMBIEB IPOCTPAHCTBE, NAPAUIEIBHOCTD TPEX MPSIMBIX,
napajyieIbHOCTh MPsIMOi M TTockocTH. [lapannenbHoe U HEeHTpalbHOE MPOSKTHPOBAHUE, M300pakeHUe
¢uryp. OcHOBHBIE CBOMCTBA MapaICIbHOTO MPOEKTUpoBaHUs. V300pakeHue (uryp B mapauieabHOR
IPOEKIHMU. YTIJbl C COHANpPAaBICHHBIMA CTOPOHAMH, YIOJd MEXIy MPSAMBIMH B IPOCTPAHCTBE.
[TapayuienpHOCT  IUIOCKOCTEH: NapajuleibHbIE IUIOCKOCTH, CBOWCTBA IApPAJUIEIbHBIX IUIOCKOCTEH.
[Ipocreiimme npocTpaHCTBEHHBIE (UTYPhl Ha IUIOCKOCTH: TETpa’Jp, Mapajliesienunell, MOCTPOCHHE
CEYCHUM.

[lepneHIUKYNAPHOCTh MPSAMOM M IUIOCKOCTH: HEPIEHIUKYIAPHBIE IPSIMbIE B IPOCTPAHCTBE,
IpsIMbIE NApaJUICJIbHBIE U NEPIEHIUKYJIAPHBIE K IJIOCKOCTH, MPU3HAK MEPIEHAUKYISPHOCTH NPSIMON U
IUIOCKOCTH, TEOpEMa O MpsMOM MNEepHEeHAMKYISIPHON IUIOCKOCTU. OpPTOroHalIbHOE NPOEKTHUPOBAHUE.
[IepnieHaUKYIsp M HAKIOHHBIE: PACCTOSHUE OT TOYKM N0 IUIOCKOCTH, PACCTOSHME OT HPSAMOM 10
IUIOCKOCTH, MpOeKUuss (QUrypsl Ha IJIOCKOCTb. llepneHIuKyIspHOCTh IUIOCKOCTEH: MNpHU3HAK
NEPIEHIUKYIIPHOCTH ABYX IIIocKocTed. Teopema o TpEX neprneHauKyisapax.

VYIuBl B IPOCTPAHCTBE: YIOJ MEXAY IPSIMOU M IIIOCKOCTBIO, JBYTPAHHBIN YIrOJl, JTUHEHHBIN YIroJil
JIByrpaHHoro yria. TpéxrpaHHblii U MHOrorpaHHble yribl. CBOWCTBa IUIOCKHUX YIJIOB MHOI'OI'PaHHOTO
yria. CBOMCTBA IJIOCKUX U ABYI'PAHHBIX YIJIOB TPEXI'PAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB JUIS
TPEXTPAHHOTO YIJIa.

MHOrorpaHHUKHU

Bunbl MHOrOrpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipm3ma: Nn-yronpHas npusMma, npsmas u
HaKJIOHHAs TNpU3MBbl, OOKOBas W IMOJHAs MHOBEPXHOCTh Mpu3Mbl. I[lapamnenenunesn, npsMOyroabHBIN
napajulesenuIe]] u ero cBoiicTsa. KpaTyaiinme myTrHa MOBEPXHOCTH MHOTOrpaHHMKa. Teopema Jiliepa.
[TpoctpanctBenHas teopema [ludaropa. [lupamuaa: n-yronbHas nupamujia, MpaBUIbHAs U ycedEHHas
nupamuiel. ColicTBa pé0ep M OOKOBBIX I'paHell MpaBUIbHONW MUpaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKH:
IIpaBUJIbHAs TpU3Ma W IPaBUJIIbHA NUPAMMAA, NPABWIBHAS TPEYrojbHAas NMUPAMHMIA W INPABWIBHBIN
TeTpa’ip, KyO. IIpeacraBieHne o NpaBUIIbHBIX MHOTOIPaHHHUKAX: OKTadp, T0JEKadIp U UKOCAIP.

Bbluuciienue 31€MEHTOB MHOTOIpaHHMKOB: pEOpa, nuaroHan, yrisl. [lnomans OokoBoi
MTOBEPXHOCTU M MOJHOM MOBEPXHOCTHU NMPSAMOMN MPU3MBI, ILIOIIA/Ib OCHOBAHH,

TeopeMa O OOKOBOW TMOBEPXHOCTH TpsAMOM mpu3Mbl. [lnomans OOKOBOM TOBEPXHOCTH U
IIOBEPXHOCTHU IIPaBUIILHOM MUPAMUJIBI, TEOPEMA O IJIOIIAAN YCEUEHHOU MUPAMUIBI.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHThI CAMMETPUN NIPaBUIIBHBIX MHOIOIPaHHUKOB. CUMMETpUs
B IIPaBUJIBHOM MHOTOTPAaHHUKE: CHMMETPHS MapauIeNENUIea; CUMMETPUS IPaBUIBHBIX IPHU3M,

CUMMETpHUS MPABUIBHON TUPAMUIBI.
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BekTopbI M KOOPAMHATHI B MPOCTPAHCTBE

[ToHsATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBON BEKTOp, [JIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHbIe, COHAIPABICHHBIE U MPOTHUBOIIOJIOKHO HAINpPaBIIEHHBIE BEKTOpHL. PaBEHCTBO BEKTOPOB.
JleicTBHS ¢ BEKTOpaMU: CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXKCHHE
BEKTOpa Ha uucio. CBoicTBa ciokeHUs BEKTOpoB. CBOICTBAa YMHOKEHUS BEKTOpa Ha uucio. [lonsrue
KOMIUIaHapHble BeKTOphl. Ilpu3Hak komIutaHapHocTH Tp€Xx BekTOpoB. llpaBuno mnapaiienenunena.
Teopema 0 pa3znoxkeHHMH BEKTOpa MO TPEM HEKOMIUIaHAPHBIM BekTopam. [IpsMoyronpHas cucrema
KoopauHat B mpoctpaHcTtBe. Koopaunatel BekTtopa. CBSi3b MEXAY KOOpAMHATAMH BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJI MeXAy BekTopaMu. CKaJIIpHOE NTPOU3BEACHHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsTHs: nMIUHAPUYECKas OBEPXHOCTh, KOHUYECKAas MOBEPXHOCTb, chepruueckas HOBEPXHOCTb,
oOpasyronme MmoBepxHOcTe. Tema BpalieHus: OWIMHIDP, KOHYC, yCEYEHHBIH KOHYC, cdepa, map.
B3aumHoe pacnonoxenue cheppl U IUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300pakeHue ten
BpallleHus Ha II0cKoCcTU. Pa3BépTkarnnapa u konyca. Cummerpust cepsl U mapa.

O6béM. OcHoBHBIe cBoiicTBa 00bEMOB Ten. Teopema 00 00béMe MPSIMOYTOJIBHOTO
napajuienenunena u ciaeAactsus u3 He€. OObEM NpSIMON M HAKIIOHHOW HPU3MbI, HMIUHAPA, TUPAMUAbI U
KoHyca. O0BEM 11apa U apoBOTO CETMEHTA.

KoMOunamu ten BpalieHus W MHOTOrpaHHUKOB. [Ipu3Ma, BmHcaHHas B IWJIMHID, OMHCAHHAS
okono muuHapa. Ilepecedyenue cdeprl u mapa ¢ miockocThio. Kacanue mapa u chepbl MIOCKOCTHIO.
[lonsiTHE MHOTrOrpaHHUKA, OMKMCAHHOTO OKOJIO cdepbl, chephl, BIMCAHHON B MHOIOTPAHHUK WIIU TEJO
BpallleHus.

[Inomans MOBEepXHOCTH ILMIMHIApA, KOHyca, Iulomanb chepsl u e€ uacteid. Ilogobue B
npoctpaHcTBe. OTHoOLEHHEe 00BEMOB, IMIolaneil moBepxHocTed MmoaoOHbIX ¢(uryp. IIpeobpasoBanue
noao6usi, romoteTus. Perienue 3a1a4 Ha MIIOCKOCTHC UCTIONIBb30BAHUEM CTEPEOMETPUUYECKUX METO/I0B.

[TocTpoeHue cedeHHii MHOTOIPAaHHUKOB M TEJ BpALICHMS: CEUEHUs LUWIMHIApa (MapayljiesbHO U
MEePHEHANKYIISIPHO OCH), CEYCHHS KOHYyca (MapajuieJbHOE OCHOBAHUIO W MPOXOJIAIEe Yepe3 BEPIINHY),
CEUEHHUs Ilapa, METOJbl MOCTPOEHUSI CEUEHUI: METOJ CIIEJJOB, METOJ BHYTPEHHETrO NMPOEKTHPOBAHMSI,
METO/J] IEPEHOCA CEKYILEH TIOCKOCTH.

BexTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B mpoctpaHcTBe. Omnepannyu Haja BEKTOpaMHM. BEKTOpHOE YMHOXEHHE BEKTOPOB.
CpoiictBa  BekTOpHOro yMHOXeHHs. [IpsMoyronbHas cucremMa KOOpPAMHAaT B IPOCTPAHCTBE.
Koopaunatsl Bektopa. Paznoxenue Bekropa no 6asucy. KoopimHaTHO- BEKTOPHBIM METO MU PELIeHUN
FeOMETPUUECKUX 3a]1ad.

JBHKEHNS B IPOCTPAHCTBE

JlBmwxenust npoctpancTBa. OtoOpaskeHus. J[BuxkeHus u paBeHcTBO ¢uryp. OOmme cBoHCTBa
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JIBWKCHUW. BuIbl [BWXKEHMI: NapajuIeIbHBIA IIEPEHOC, LEHTPAJbHAas CHUMMETpUs, 3€pKaJbHAs
CUMMETpHs, TOBOPOT BOKPYT mpsiMoii. [IpeobpazoBanus nonodus. [Ipsmas u cdepa Ditnepa.

INNPEJMETHBIE PE3YJIbTATbBI

K xoniy 10 ki1acca oOydJaromuiicss HaydnuTCs:

CBOOOJHO OINEPUPOBATH OCHOBHBIMH IOHSATHAMH CTEPEOMETPHHM IpPH pEIICHUH 337a4 U
IPOBEICHUN MaTEMATUYECKUX PACCYKICHUA;

IIPUMEHATh AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX IPH PEIICHUUI€OMETPUUECKUX 3aa4;

KJaccu(UUUpoOBaTh B3aUMHOE DPACIHOJOXKEHME HPSAMBIX B IPOCTPAHCTBE, IIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO ONEPHPOBATH MOHATHUAMH, CBSI3aHHBIMH C YIJIAMU B MPOCTPAHCTBE:MEXy IPSIMBIMU B
IPOCTPAHCTBE, MEXAY IPSIMOI U IIIOCKOCTBIO;

CBOOOJIHO ONIEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C MHOTOI'paHHUKAMU;

CBOOOJHO  pPAacHoO3HABAaTh  OCHOBHBIE  BHJBI ~ MHOTOTPAaHHHKOB  (Ipu3Ma,  HHpaMHIa,
MPSIMOYTOJIBHBIN Mapajuiesenume, Kyo);

KJaccu(uuupoBaTh MHOTOTPAaHHUKH, BbIOMpas OCHOBAaHUS [yl KJIAacCH(UKAIMU; CBOOOJHO
ONEpUPOBATH IMOHATUSAMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB IIOCKOCTbIO;

BBITIOJIHSATH MTapaJuIeIbHOE, IEHTPAIbHOE M OPTOTOHAIBHOE MTPOSKTUPOBaHKUE (PUTYpHA IJIIOCKOCTb,
BBINOJIHATH N300pakeHus: (GUryp Ha IIIOCKOCTH;

CTPOUTH CEYEHHUS MHOI'OI'PAaHHMKOB PA3IMYHBIMU METOAAMH, BBIINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTeKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIUUCIIATH IJIONIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, MUPaMU/Ia), FTeOMETPHIECKUX Tell
C MpUMEeHEeHUeM popMyIT;

CBOOOJHO ONEpPUPOBATH MOHATUSMH: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OChbH IIOCKOCTb
CUMMETPHH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPBI;

CBOOOJHO OINEpPUPOBATh TMOHATHSMM, COOTBETCTBYIOUIMMHM BEKTOpaM M KOOpAMHAaTaM B
IIPOCTPAHCTBE;

BBITIOJIHATH JICHCTBHS HAJl BEKTOPAMHU;

pelaTh 3a/laur Ha JOoKa3aTeIbCTBO MAaTEMaTUUECKUX OTHOILIEHUH U HAXOX/IEHUE T€OMETPUUECKIX
BEJIMYMH, TNPUMEHSSI W3BECTHbIE METOABI IpPH PELICHWH MaTeMaTH4YeCKMX 3aJad IOBBIIICHHOTO U
BBICOKOT'O YPOBHSI CJIOKHOCTH;

NPUMEHSTH MPOCTEUIIINE TIPOTPAMMHBIE CPEJICTBA M AJIEKTPOHHO- KOMMYHUKAIIMOHHBIE CHCTEMBI
IPU PELICHNU CTEPEOMETPHUECKUX 3aj1ay;

U3BJIEKaTh, NPeoOpa3oBbIBaTh M HHTEPIPETUPOBATh HHGPOPMALKMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTekKax U PUCYHKAX;

NPUMEHSTH IIOJIyYCHHbIE 3HAHWS Ha MPAKTUKE: CPaBHUBAaTh W aHATU3UPOBATh pealibHbIC

CUTyalluu, TMNPUMCHATH U3YUYCHHLIC TIIOHATHA B IIPOLCCCEC TIOUCKA PCIICHHUA MATCMATUYCCKU
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c(hOpMyIMPOBAHHON MPOOIEMBI, MOJEIUPOBATh PEAIbHBIC CUTYAIlUN Ha S3bIKE TeOMETPUU, UCCIICOBATh
MOCTPOCHHBIE MOJIEIH C WCIOJIB30BAaHUEM T'€OMETPHUYECKUX TOHSATUH M TEOopeM, ammapara aireOphbl,
peliaTh NpakTUYeCKUE 3a/1a4H,CBSI3aHHbIE C HAXO0XKIEHUEM T'€OMETPUUYECKUX BEJTUUHH;

UMETh TMpeJCTaBiIeHUs] 00 OCHOBHBIX JTamax pa3BUTUS T'E€OMETPUM KaK COCTaBHOW YacTH
dyHaamMeHTa pa3BUTHS TEXHOJIOTHH.

K konny 11 kaacca oOyuaromuiicss Hay4uTCs:

cBOOOIHO ONIEPUPOBATH MOHITUSIMH, CBSI3aHHBIMH C [IHJIMHIPUYECKON, KOHMUECKOIHU chepruecKoit
MOBEPXHOCTSAMU, OOBSCHATH CIIOCOOBI MOTYUYECHHUS,;

OTIEPUPOBATh TOHATHSMH, CBS3aHHBIMHU C TeJlaMH BpAICHUS: IWIMHIPOM, KOHYcoM, cepoil u
1apoM;

pacrno3HaBaTh TeJsa BpauleHus (IIMHIP, KOHYC, cdepa U map) U 00bACHATECIOCOObI OTyYeHHUS
TeJ BpaIlCHHUS,

KJ1accu(UIIUPOBATh B3aUMHOE PACIOI0KEeHNE c(hephl U TNIOCKOCTH;

BBIYHCIISATh BEJIMYUHBI JJICMEHTOB MHOTOTPAHHHKOB WM T BpAlICHHS, OOBEMBI M TUIOIIATU
MOBEPXHOCTE MHOTOTPAaHHUKOB W TN BpAILICHHUS, T€OMETPHUUECKUX TeJIC IpUMeHeHneM hopmy,

CBOOOZIHO OINEpPUPOBaTH MOHATUSMH, CBSI3aHHBIMU C KOMOWHAIUSIMU TeN BpaIICHUS H
MHOTOTPaHHUKOB: MHOTOTPAHHHUK, BIIMCAHHBIN B C)epy U ONMHUCAHHBIN OKOJIO chepbl, chepa, BIMCAHHAS B
MHOTOTPaHHHK WJIH TEJIO BPALICHUS;

BBIYUCIISATH COOTHOIICHHS MEXKAY TUIOIIAIIMU MTOBEPXHOCTEN U 00BEMaMH MOAOOHBIX TE;

n300paxkaTh H3ydaeMble (QUIYphl, BBIMOIHATH (BBIHOCHBIE) IUIOCKME YEPTEXKH M3 PUCYHKOB
MIPOCTBIX O0BEMHBIX (PHUTYpP: BUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHHSI TEJ BPALCHHUS;

W3BJICKATh, WHTEPIPETHPOBATh H MPEOOPa30BBIBATE WH(POPMAIUIO O TMPOCTPAHCTBECHHBIX
reoMeTpuueckux Gurypax, nIpeJaCTaBICHHYIO Ha YePTekKaxX U PUCYHKAX;

cBOOO/IHO ONIEPUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTBE;BLITIOTHATh ONEPAIMK HaJl BEKTOPAMHU;

3aJlaBaTh MIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

peliaTh TeOMETPUUYSCKHE 3a7a4d Ha BBIYUCIICHHUE YIJIOB MEXAY NPSIMBIMH M TUIOCKOCTSIMH,
BBIYMCIICHHE PACCTOSTHUN OT TOYKH JIO TUIOCKOCTH, B IIEJIOM, Ha NMPHUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/Ia MPU PELICHUH;

CBOOOIHO OMEPUPOBATH MOHITUSIMH, CBI3aHHBIMU C JIBIJKEHHEM B IPOCTPAHCTBE, 3HATH CBOMCTBA
JIBUKCHUI;

BBITIOJIHATh W300pakKeHUs MHOTOTPAHHMKOM W TENl BpAlleHWs TpU MapauieIbHOM MepeHoce,
[EHTPaJbHOW CHUMMETPHUH, 3€pKaJbHOW CHUMMETPHH, IIPU TMOBOPOTE BOKPYT MPSMOH, MpeoOpa3oBaHUS
O00MS;

CTPOWUTH CEYEHHUS] MHOTOTPAaHHWKOB M TEJ BpPALICHHS: CEYCHHS NWIMHIApaA (TapaieNbHO U
MEePIEHANKYIISIPHO OCH), CEYCHHSI KOHYyca (MapajuiebHOE OCHOBAHUIO U MPOXOAIIEE Yepe3 BEPIINHY),

CCUCHUS 1Iapa,
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HCIOJIb30BaTh ~ METOAbl IIOCTPOEHUS  CEYEHUN: METOJ  CIEAO0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUSI, METOJI IIEPEHOCA CEKYLIEH MIOCKOCTH;

JOKa3bIBaTh FEOMETPUUYECKNE YTBEPIKICHUS;

IPUMEHATh FeOMEeTpUUecKre (PaKThl Ul PELIEHHUs CTEPEOMETPUUECKUX 3ajad, MpeIoIararimnx
HECKOJIPKO IIaroB PpEIIeHUs, €CIH YCIOBHS IMPHUMEHEHHs 33/aHbIB IBHOW U HESIBHOH (opme;

pelaTh 3aa4y Ha J0Ka3aTeJIbCTBO MATEMAaTUYECKUX OTHOLLEHUI U HaX0XAEHUE T€OMETPUUECKHUX
BEJIMYUH;

IIPUMEHSTHh IPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPH PEILIECHUU
CTEPEOMETPUYECKUX 3a]1a4;

IIPUMEHSTh [OJIY4YEHHbIE 3HAHUSA Ha I[pPaKTUKE: CpaBHUBATh, AHAJIM3UPOBAThb M OLIEHUBATh
pEaIbHBIE CUTYAllUH, IPUMEHITh U3yYCHHBIC IIOHITHSI, TEOPEMBI, CBOMCTBAB IIPOLIECCE NTOMCKA PEIICHUS
MaTeMaTHYecKu C(HOpMYIUPOBAHHON MNpoOJIEMbl, MOJEIUPOBaTh pealbHblE CHUTYallUd Ha S3bIKE
rE€OMETPUH, UCCIIEI0BATh TOCTPOCHHBIE MOJIENH C UCIOIb30BAHUEM IT'€OMETPUUECKUX MTOHATUI U TEOPEM,
anmapara aireOpbl, pelaTth MPaKTUUYECKHE 3aJauM, CBA3aHHBIE C HAXOXKJIEHHUEM TIE€OMETPUUYECKHX
BEJIMYUH;

UMETh MPEJCTaBIeHUs] 00 OCHOBHBIX JTamax pPa3BUTHUA T'€OMETPUM KaK COCTaBHOM dYacTH

(dyHIaMeHTa pa3BUTHSI TEXHOJIOTHUH.
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TEMATHYECKOE IINIAHUPOBAHUE C YKA3ZAHUEM KOJ/IMYECTBA AKAJEMHUYECKHX YACOB, OTBOJUMBIX HA
OCBOEHHE KAXJIOW TEMbI YYEBHOI'O IPEIMETA «'EOMETPHSI» 1 BO3MOXHOCTH NCHOJIb30BAHUS 11O TOM TEME
IJIEKTPOHHBIX (IIU®PPOBbLIX) OBPA3OBATEJIBHBIX PECYPCOB

10 knacc (He menee 1024.).

Haspanue pasgena [Kou-BoKoua-Bo| IIporpammuoe copep:xanue OcHOBHBIE BU/IbI 1eSITEIbHOCTH DJIeKTPOHHBbIE 00pa3oBaTelbHbIe pecypchl|  leATeIbHOCTH YUUTENS C
(Tembl) 4acoB |[KOHTP. y4yauuxcsi IpM M3y4YeHHHU TeMbl (Ha (30P), pecypcnt UnTepHer y4eToMm padouyeii mporpaMmsl
padot YPOBHe y4eOHBIX JeiicTBHIi (Ccbrixu Ha DOP koppekTHpYIOTCS 10 BOCIIMTAHUA
Mepe MOAroTOBKH M NPOBeCHUS YPOKa),
MYJbTHMeIHA IPOTrPAMMBI, 3JIEKTPOHHBIE
YueOHMKH, 32IaYHUKH, OUOIHOTEKH,
BHPTYaJIbHBIE J1a0opaTopum,
HMIPOBbIe NPOrpamMmsl, koJuiekuuu HHOP

Beenenmne 23 1 |OcHoBHEIE nmpocTpaHcTBeHHBICOMPEaeNsITh IIIOCKOCTh Kak Gurypy, OIeKTpOHHBIN 00pazoBaTenbHbIN pecype « [LleHHOCTH HAYYHOTO MO3HAHMUS:
CTEepEOMETPHUIO (burypHI. B KOTOpO# BhIMONHsAETCS IanuMeTpus.caam EI'D. Cpexnee obmee obpa3oanne.  |[@opmupoBaHme MTOHUMAaHUS]
(23 gaca) [MoHATHS CTEpeOMETpPUH: TOYKa,/leaTh MPOCTEHIITIE IOTHYSCKUE BHIBOABIY YeOHBII MOIYIb 110 PEIICHUIO TPYAHBIX ~ MaTeMaTHYeCKOH  HAyKd  Kak

mpsMasi, TUIOCKOCTB, A3 aKCHOMATHKHU TIOCKOCTH. 3aaHui TI0 Y9eOHOMY TIPEeaMETy cepsr YeII0BEYECKOH

MPOCTPAHCTBO. [MpuBOAUTH TIPUMEPEI peansHBIX|«MaTemaTnka (YTiayOJleHHBIH ypoBeHb)» 10- [MesTebHOCTH, OBIAICHUE S3BIKOM

OCHOBHBIC TIpaBWJIa H300paKEHUOOBEKTOB, naean3anuen koTophix|l 1 knacee», AO «M3narenscTBo MaTeMaTUKd M MaTeMaTHYECKOU

Ha pHUCYHKE TUTOCKOCTHLIBIISIOTCS. aKCHOMBI T€OMETPHUH. «IIpocBsmenuey, ccplIka KyJIBTYPOH KakK CPEICTBOM

mapauiesIbHbIX npsmbIx|3y4daTs, MPUMEHSTh npuaimnbeihttps://media.prosv.ru/documentation/ MO3HAHUS MUpA..

(OTpEe3KOB), CEpEANHBI OTPE3Ka.  |[IOCTPOCHUS CEUSHUH.

[ousTus: nepecekaromuecslIcrons30BaTh I MOCTPOSHHUS CEYCHUH[DIIEKTPOHHBIN 00pa30BaTeNbHBIN pecypc

TUIOCKOCTH, HepeCceKaoNMecsiMeTo] CIeloB, MeToJ BHyTpeHHerol/loMaminue 3ananus. Cpennee obuiee

mpsiMast u IUTOCKOCTh;IPOEKTHPOBAHHUS, MeToA ~ TmepeHocajoOpasoBaHue. I'eomerpusi», 10-11 kmace, AO

MOJYTIPOCTPAHCTBO. CEKYIIEH TUTOCKOCTH. «M3matemscTBO «IIpocBemenme»

IMHOTOTpaHHHKH,  H300pakeHUePemmars cTepeoMeTpUYecKue 3aJavd: Hal

MPOCTEHIINX MPOCTPAHCTBEHHBIXONIPEIEICHHE BUJA CEYEeHHS ulTpenaxep «O06mako 3HaHUI» Maremarnka,

buryp, HECYLIECTBYIOIINXHAX0XKACHUE €T0 TUIOLIaIH. 10 kmacc OO0 «Dusukon J1ab», cChUIKa

00BEKTOB. AxcuomblAkTyanusupoBath (Gaktel u  Mertoasihttps://oblakoz.ru/?ysclid=Imu7g54fpt69728

CTepeOMeTpUH u MIePBHICIUIAHUMETPHH, peleBaHTHEIE Teme,|2658

CIIEZICTBHSA U3 HUX. TPOBOJIUTH aHAJIOTHH.

CriocoObl  3ajanus  mpsAMBIX  HIconb30BaTh TpU  PENICHWH 3334 )JIEKTPOHHBINA 00pa30oBaTeIbHBINA Pecypc

[JIOCKOCTEH B IPOCTPAHCTBE.

O603HaUCHUS TIPSIMBIX u
TUTOCKOCTEH. CeueHunsl.
M300pakeHue cedeHuH]
OUpaMHIbl, Ky0a W MPU3MBL,
KOTOPBICHIPOXOIAT Yepe3 ux péodpa.
M300pakenne nepecedeHus]

MOJTYYCHHBIX IJIOCKOCTEH.

CIIEAYIOIINE IIIaHUMETPUIecKre (DaKTHI U
METOJIBI:

Teopemblr Daneca u

0 IPONOPLUHUOHANIBHBIX OTPE3KaXx.
IANITOpUTM AENeHUs OTpe3Ka Ha N pPaBHBIX|
uacteil. Teopema Menenas.
PaBHOOEIpEHHBII
IPaBHOCTOpOHHUIT

TPEYTOJIbHUK.
TPEYTOJIbHUK.

«Poccuiickas 3JIeKTpOHHasI IKOJIa»
https://resh.edu.ru

DJIeKTPOHHBIN 00pa3oBaTeNILHBIN pecypc
https://uchi.ru/?ysclid=Imu81wndx97340371
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https://media.prosv.ru/documentation/
https://oblakoz.ru/?ysclid=lmu7g54fpt697282658
https://oblakoz.ru/?ysclid=lmu7g54fpt697282658
https://resh.edu.ru/
https://uchi.ru/?ysclid=lmu81wndx9734037145
https://uchi.ru/?ysclid=lmu81wndx9734037145

KyOe 1o TpéM Toukam Ha pEOpax.

BallChb MIaroBIOCTPOCHUS.

Teopema Menenas. Pacuérel B
CEUEHHSIX Ha BBIHOCHBIX YepTerKax.
VicTopus pa3sBUTHA MIAHUMETPUU U
CTepeoMeTpuu

CO3[[aHI/Ie BBIHOCHBIX qepTexceI?[ upTamnax

IPackpaiuBanue OoCTpOEeHHBIX|[ [pSIMOYTOJIbHBII TPEYTOJbHUK.
CeYeHUIPa3HbIMU LIBETaMHU. CBOICTBO CpeqHE JIMHIH TPEYTOJIHHUKA.
MeTon ciemoB s mOcTpoeHHs|CBOHCTBO OHCCeKTPHCH yrIa|
ceuennii. CBOICTBa MepeceueHUHTPEYroIbHUKA. CaolicTBO MeuaH|
MPSIMBIX u MJI0CKOCTEH.[TpeyroIbHUKA.

[Moctpoenue ceuennii B mupamune,[IpusHaky  nmogoOust  TPEYrojJbHUKOB.

[MomyuaTre mpencraBieHuss 00 OCHOBHBIX|
pa3sBUTHS ~ TEOMETPUM  Kak
COCTaBHOM 4YacTH (pyHIaMeHTa Pa3BHUTHA

[ToBTOpEHUE IJIAHUMETPUU.TEXHOIOT i
TeopemMa O NPONMOPIMOHAIBHBIX

OTpEe3Kax. IMonobue
TPEyrOJIbHUKOB.

https://1bz.ru

B3aumHoe
[PACHOJIOKEHNE TPSIMBIX
B IIPOCTpAHCTBE (64)

IMaHHOW IPSIMOM.

MapajIeIbHOTO TPOEKTHPOBAHUS.
M300pakeHne pa3HbIX Quryp B
rapajieIbHON MPOEKIUH.

ILleHTpanbHas MpoeKuus.

B3aumuoe pacnonoxenue npsmbix[Kiiaccupuunponarh

MpOCTpaHCTBA U HE JIexaIei HanapaJJICJIbHbIMU  TIPAMBIMHU;

B3aHMMHOC]

B MIPOCTPAHCTBE.[PACIIONIOKEHHE IPSIMBIX
CKpeIuBarommecs IpsIMbIE.|B MIPOCTPAHCTBE, WIITIOCTPUPYS]
[Tpu3naku CKPEIIUBAIOMIUXCAPUCYHKAMH W TPUBOJS TPHUMEPHl U3
MPSIMBIX. [peanbHON KHU3HMU.

[MapamtensHble psIMbIe BJ/I0Ka3bIBaTh TEOPEMY O CYIIECTBOBAaHUH 1
MPOCTPAHCTBE. Teopema OfeIMHCTBEHHOCTH TapaJUICIIbHON TPSIMOH,
CYIIECTBOBAHUH UTPOXOJsIeuepe3 TOUKY MPOCTPAHCTBA Ui
€/INHCTBEHHOCTH npsMoiHe

MapajuleIbHOM  TaHHOM  IpsIMOM,IeXaled Ha JpYyrol NpsMOH; JeMMmy O
MpoXoAsIIeh qepes TOUKY[IEpeCceUeHIH IUIOCKOCTH JIByMS

TEOpeMy O

(DIeKTPOHHBINA 00pa3oBaTeIbHEIN pecypce «S1
cnam EI'D.», ccpuika
https://media.prosv.ru/documentation/

DIEKTPOHHBINA 00pa3oBaTEeIbHBII pecypc
«domanraune 3ananus. Cpennee oduiee
oOpaszoBanue. ['eomerpusi», 10-11 kmace, AO
«MznarensctBo «IIpocBemenne»

Tpenaxep «O0mako 3HaHMI» MaTeMaTHKa,
10 xkmacc OO0 «Pwusukon JIab», cchuika
https://oblakoz.ru/?ysclid=Imu7g54fpt69728

[TPEX MapauIeIbHBIX NPSMBIX.

2658

(DIIEKTPOHHBIN 00pa30BaTEIbHBINA PeCype
«Poccuiickast 3eKTpOHHAS IIKOJIay
https://resh.edu.ru

Ulemma 0 nepecedyeHnn/{oka3pIBaTh MPU3HAK

MapauIeTbHbIX MPSAMBIX|CKPEITUBAIONINXCS TPSMBIX, TEOpPEMY O
MI0CKOCTBIO. [TapaenbHOCTHCKPEIINBAIOIIUXCS TIPSAMBIX.

TpéX mnpsmbix. Teopema o TpéxYloka3biBaTh TEOPEMY O PaBEHCTBE YIJIOB
MapajuiebHbIX NPSMBIX. C COHAINpaBJIeHHBIMU CTOPOHAMH.
Teopema o0  ckpemuBarOMUXCOOBACHITD, 4TO Ha3bIBaETCs]
MPSIMBIX. [MapannenbHoemapamieabHbIM u LIEHTPAJIbHBIM
MPOEKTUPOBAHHUE. MMPOEKTUPOBAHUEM M KaK BBINOJIHSIETCS]
OcHOBHBIE CBOHCTBAMPOCKTHPOBaHUE (PHUTYp Ha IUIOCKOCTb.

/loka3piBaTh CBOWMCTBA MapaylieIbLHOTO
MPOEKTHPOBAHNSI.
M300paXkaTh B MapaJuIeIbHON MPOEKITUH]

a3HBIC TEOMETPHUECKUEPHUTYPHI.

IlaTpuoTHYeCKOE BOCTIUTAHUE:

DopmupoBaHue LIEHHOCTHOTO|
OTHOILIIEHHE K  JOCTHXCHUSIM
[POCCUMCKMX  MareMaTHUKOB U
[poccuiickoi MaTeMaTHYECKOU
[IKOJBI,  HWCIOJB30BAHHUE  ITHX
TOCTM>KEHUM B JpyruxX Haykax,
[TEXHOJIOTHSIX, chepax IKOHOMHUKH.



https://lbz.ru/
https://media.prosv.ru/documentation/
https://oblakoz.ru/?ysclid=lmu7g54fpt697282658
https://oblakoz.ru/?ysclid=lmu7g54fpt697282658
https://resh.edu.ru/

'YTon ¢
CTOPOHAMH.
MPSMBIMU.
Bamaud  Ha
HCCIeOBaHUE, CBA3aHHbIE
C  pacroyIoKeHHEM
MPOCTPAHCTBE

Yron

COHAINpaBICHHBIMAPEIIATE CTEPEOMETPHUECKHE 3a/addl Ha
MEKAY|[IOKa3aTeIbCTBO "

HCCIIENOBAHUE,
CBSI3aHHBIC C PACIOJOXCHUEM IPSIMBIX B

JA0Ka3aTeJIbCTBO  HUIHOPOCTPAHCTBE.

HpOBOHI/ITI) J0Ka3aTCJIbHbIC PACCYKICHU]

MpsAMBIX  BIIPpU PEIICHAU TI'COMCTPUYCCKUX 3aaay,

CBSI3aHHBIXCO B3aWMHBIM PACIOJIOKEHUEM
MPSIMBIX B IIPOCTPAHCTBE.

CpaBHHBATb, aHAIM3UPOBATh u
OLICHUBAaTh  YTBEPXKICHUA C  LICJBIO
BBISIBJICHUSI JIOTUYECKH KOPPEKTHBIX Wi
HEKOPPEKTHBIX PACCYKICHUIL.
MopnenupoBath — peanbHbIe
CBSI3aHHBIC co B3aHMHBIM
[PACIIOJIOKECHNUEM TMIPpAMBIX B|
[POCTPaHCTBE, Ha S3bIKE TEOMETPHUH.
MccnenoBaTh MOCTPOEHHBIE MOJEIH C
MCIIOJIb30BaHHEM TreOMETPUYECKHX|
MOHATUII M TeopeM, ammapara anreOpsl,
U(PPOBBIX PECYPCOB.

[Moy4aTh IpeacTaBiIeHHEe O HEHTPaIbHOM|
MPOSKTUPOBAHUU M 00 MCTOPUH PAbOT IO
[TEOpUH TIePCIICKTHBEI

CUTyaluu,

[MapayinenbHOCT
MPSMBIXH TTIOCKOCTEH
B IpoCcTpaHCTBe (89)

[ToHsTHS:
MpsIMOM u
MPOCTPAHCTBE.

["eomeTpuueckue 3a1a4u

CBSI3aHHBIE C MapaIEIbHOCTBIO
OpsIMBIX U

[POCTPAHCTBE.
CEUeHHs], TMPOXOJSAILEro

MapaebHOrO APYroi NpsiMo.

napayutensHocThKTaccupunmponars
TUTOCKOCTH BpacIiojIO)KEHHE MNPSAMOH ¥ IIIOCKOCTH B

IUIOCKOCTEl  BBBIYMCIICHUS u
[MocTpoeHue/cBA3aHHbIE C MApaIeIbHOCTBIO MPSIMBIX H

94epe3IIOCKOCTEeH B IPOCTPAHCTBE.

MAHHYIO TOpsMYyH0 Ha YepTexe HPelaTh NPaKTHICCKHE 331241

B3aWMHOC

MPOCTPAHCTBE, IIPpUBOJA

DIEKTPOHHBIN 00pa3oBaTEeIbHBIN pecype « 51
cmam EI'D.», ccpliika
https://media.prosv.ru/documentation/

[Mpr3Hak mapauIeNbHOCTH NMPSIMOMCOOTBETCTBYIOIINE IPUMEPHI U3 peabHON

151 IJIOCKOCTH. CaoiicTBapkn3Hi. DOpMyIHpPOBATh  OMpPEIEICHNUE
[apajuieIbHOCTU IpSIMOH UapaJlIeNIbHbIX NPSIMOM U INIOCKOCTH.
[JIOCKOCTH. Jloka3pIBaTh MPHU3HAK O MAPaJUIEITFHOCTH

MpsIMOM M IJIOCKOCTH;  CBOMCTBA

Ha BBIYHUCJIICHHUC U l]OKaSaTeJ'[BCTBO,HapaHHeHBHOCTHHpHMOﬁ " IIJIOCKOCTH.

IPeraTh CTECPCOMETPUICCKUC 3aJa4n

J10Ka3aTeCJIbCTBO,

(DIEeKTPOHHBIA 00pa3oBaTeIbHBIN pecype
«Jlomamnue 3ananus. Cpegnee obiiee
obpazoBanue. ['eomerpusin, 10-11 kmace, AO
«3narensctBO «IIpocBemenuey

Tpenaxep «Ob6nako 3HaHUI» Maremarnka,
10 kmacc OO0 «dDwusukoH JIab», cchuika
https://oblakoz.ru/?ysclid=Imu7g54fpt69728

Ha TIOCTPOCHUEC ceueHUl Ha YCPTCIKAX]

2658

DJIeKTPOHHBIN 00pa3oBaTENBLHBIN pecype
«Poccuiickas 3JIeKTpOHHAsI IIKOJIa»
https://resh.edu.ru

IPacuér OTHOILICHUI.TETpa3ipa U Napajjesnenumnesaa.
[MapannenpHas npoekuus,Pemars  cTepeoMeTpuyYecKue  3ajauM,
[IPUMEHEHUE CBA3aHHBIE C IIOCTPOGHUEM CEYECHUH
TSI TOCTPOCHHSA CEYEHUH Ky0a MIUIOCKOCTHIO.

napajuleJenunesa. IIpoBOOUTH  JIOTMYECKH  KOPPEKTHBIE

JlyXOBHO-HPABCTBEHHOI' O
BOCITUTAHMSA:

dopmupoBaHHE  HPABCTBEHHOTO
CO3HaHWS, 3THYECKOTO MOBE/ICHNS,
CBA3aHHOTO C  IPAKTUYECKUM
[IPUMEHEHUEM JOCTM>KCHUN HayKy|

151 JIeATEeITLHOCTBIO y4€HOrO,
OCO3HAHME JIMYHOTO BKJIaga B
[MOCTPOEHUE YCTOHYMBOIO
Oysty1ero;



https://media.prosv.ru/documentation/
https://oblakoz.ru/?ysclid=lmu7g54fpt697282658
https://oblakoz.ru/?ysclid=lmu7g54fpt697282658
https://resh.edu.ru/

CBoiicTBa mapajieNienumnesia Hu
[IPU3MBL. [TapannenbHble]
[IOCKOCTH. [Ipu3naku
MapaniebHOCTH JIBYX
[JIOCKOCTEH.

Teopema 0 TNapauIeIbHOCTH U
€AMHCTBEHHOCTHU IJIOCKOCTH,
Mpoxojdiiel uepes TOUKy, He
MpUHAATIEKAILYIO JTaHHOM
MIOCKOCTH UCIIEACTBUS U3 HEE.
CBolicTBa napaijieNIbHbIX
MIIOCKOCTEW: O MapallieIbHOCTH
MPSAMBIX nepecedeHust pH
MEPECEUEHNH JBYX IapayelbHbIX
IUIOCKOCTEH TpeTheil; 00 oTpe3Kax
rnapaijiCJIbHbIX MIPSAMBIX,|
BaKJIIOYEHHBIX MEXLY)|
MapaieNbHBIMU IIJIOCKOCTAMH; O
[EPECEUCHUN IPAMOM C JByMS
MmapajsiebHIMU IJIOCKOCTAMU

ITOKa3aTeNbHbIE paccyxueHus npy|
peLIeHU U FEOMETPUYECKUX 3a1a4
CBSI3aHHBIX c MapaiebHOCTHIO
TUIOCKOCTEH.

CpaBHI/IBaTL 1 aHaAJIU3UPOBATHh PCAJIbHBIC
CUTyallld, CBA3aHHBICC NMapaIJICIIbHOCTLIO|
HpHMOﬁ U IUIOCKOCTH B HPOCTPAHCTBE;
MOACINPOBATH PpCalibHbIC CUTYyallnu,
CBA3aHHBIC C NApAJJICJIbHOCTHIO HpHMOﬁ 41
TUIOCKOCTH B TIPOCTPAHCTBE, HA A3BIKE|
reoOMCTpHU

[lepnieH IUKYISIPHOCTD
MPSMBIX U TNIOCKOCTEH B
mpocTpaHcTBe (2549)

[ToBropenue: Teopema Iludaropal
Ha IUIOCKOCTH, TPUTOHOMETPHS
MPSAMOYTOJILHOTO TPEYTOJIBHHUKA.

CBoiicTBa Ky0a U IPSIMOYTOIBEHOTO
mapannenenunena.  BeruucneHue
/IUIMH ~ OTpe3koB B Kybe #
MPSAMOYTOJIBHOM
rapanelenuese.
[lepneHIUKYISIPHOCTE TIPSAMOU U
[JIOCKOCTH. IIpuzHag

MEePIEHANKYIAPHOCTH TIPSIMON |
[JIOCKOCTH. Teopema 0
CYLIECTBOBAHUUH €JUHCTBEHHOCTH
MPSAMOM, MPOXOAAIIEH Yepe3 TOUKYj
MPOCTPaHCTBA u
MEpHEHIUKYISIPHON K IIOCKOCTH.
[I1ocKkOoCTH U HEPHNEHAUKYISIPHBIE

MM TIpsiMast
B MHOTOTpaHHHKAX.
[lepeHaAUKyIAp W  HAKIOHHAS.

[MocTpoeHre NepPHEHANKYISIpa W3
TOYKH Ha MPSIMYIO.

Teopema 0 TpEX mepneHANKYIsIpax

AKTyanu3upoBaTh (GakThl U
[UIAHUMETPHH,  PeJICBaHTHBIC
POBOJUTH AHATIOTHU.
DopMyaHpoBaTh OIIPe/ICTICHUSL:
MEePIICHIUKYJISIPHBIX TPSIMBIX

B MPOCTPAHCTBE; ONpeneeHHE NPSMOH,
MEePIICHUKYJSIPHON K IIOCKOCTH.

METO/IBI
TeMe,

Jloka3bIBaTh: JIEMMY 0
[EPIEHIUKYJISPHOCTH JBYX
MapajuleNIbHbIX — OPAMBIX K  TpPETbel

MpsIMOIl; TEOpEeMBI O CBS3M  MEXKIY|
MapayielbHOCTBI0  TPAMBIX W HX
[ePIEeHANKYIIPHOCTBIO K IIIOCKOCTH.

JloKa3bIBaTh: TEOPEMY, BBIPAKAIOLLYIO
MIPU3HAK MEPHEHIUKYISIPHOCTU MPIMON U
[IOCKOCTH; TEOPEMY O CYIIECTBOBAHUU U
€MHCTBEHHOCTU MPSIMOH, MpPOXOAAIIeH

uepes JAHHYIO TOUKY u
MEPIEHIUKYISIPHOM K TaHHOUIIJIOCKOCTH.
M306paxkaTh B3aUMHO
MepIEeHIUKYJIIPHbIE PSMYIO u
[JI0CKOCTb.

DopmyIupOBaTh CBOMCTBO

DIeKTPOHHBIA 00pa3oBaTeIbHBIN pecypce «S1
cmam EI'D.», ccplika
https://media.prosv.ru/documentation/

DIEKTPOHHBINA 00pa3oBaTEeIbHBII pecypc
«domanrane 3ananus. Cpenqnee oduiee
oOpaszoBanue. ['eomerpus», 10-11 kmace, AO
«M3natenscTBO «IIpocBenienue»

Tpenaxep «Obnako 3HaHM» MaTemaruka,
10 xkmacc OO0 «Duszukon JIab», ccbuika
https://oblakoz.ru/?ysclid=Imu7g54fpt69728

2658

DJIeKTPOHHBIN 00pa3oBaTENBLHBIN pecype
«Poccuiickas 3EeKTPOHHAS ILKOIa»
https://resh.edu.ru

ICTETHYECKOT0 BOCTIMTAHMS

Bocruranne 3CTETHYECKOTO
OTHOIIEHWE K MHpPY, BKIOYas
BCTETHKY MaTeMaTHIeCKHX
00BEKTOB, paccyXaeHHH,
BOCTIPUIMYHBOCTD K|
MaTeMaTHIeCKUM acrieKTam|

[PA3JIMIHBIX BUJOB UCKYCCTBA,



https://media.prosv.ru/documentation/
https://oblakoz.ru/?ysclid=lmu7g54fpt697282658
https://oblakoz.ru/?ysclid=lmu7g54fpt697282658
https://resh.edu.ru/

(Tpstmast 1 oOpaTHast).
'YTOJI MeXIy CKpPEIINBAIOIIUMHUCS

MPSIMBIMU. ITouck
MEpHEHAUKYIAPHBIX MHPAMBIX  C
MOMOILBIO MepIeHANKYISAPHBIX
MJI0CKOCTEH OpToroHaiabHOE|
MPOEKTUPOBAHUE. IToctpoenue
ceueHui KyOa, MIPU3MBI,
MPaBUIBHON HMUpaMUJIbI C
MMOMOIIBIO OpPTOTOHAJILHOM]
MPOEKIUH.

CumMeTpust B TIPOCTPAHCTBE
OTHOCHUTEIIEHO TUTOCKOCTH.
[lnockoctu CUMMETpPUI B
MHOT'OI'PaHHHKAX.

Ilpu3Hak  mepHeHAUKYJISIPHOCTH
OpsIMOM M IUIOCKOCTH  Kak
CIIeICTBHE CUMMETpPHUU.

[IpaBUIbHBIE MHOTOTPAaHHUKH.
PacuéT paccTosHUN OT TOYKHU J0O
riockocTd. CriocoObl  OIyCTHUTH
MepIEeHANKY ISP CHMMETpPH,
CABUT TOYKH TIO TapaJUIeIbHON
MPSIMOH.

Casur 1o HemnapaaelbHON
MPsIMON,N3MEHEHUE PACCTOSIHUMA

MEPNEeHANKYIIApa  II0
TIOCKOCTH.
IlomyyaTs mnpencTaBIEHUE O 3HAYECHUH
MepHeHAnKyIsipa Ui APYTuX obiactei
Hayku ((u3MKa, DHEpreTHKa, Jia3epHbIE
TEXHOJIOTUM), B  PEWIBHOW  JKU3HHY
(TexHUKa, OKpyXatomas 0O0CTaHOBKa).
JloKa3bIBaTh YTBEpXKJIEHHS, CBA3AHHBIC C
MpoeKIed MpsAMOil Ha  IUIOCKOCTb,
HENEPIEHIUKYIAPHYI0 K 3TOH MPsAMOi.
JloKka3bIBaTh TeopeMy 0 TpEX|
MEPHIEHANKYIAPAaX U TeopeMy OOpaTHYIO
[TeopeMe 0 TPEX MePIEeHIUKYIIApax.
IMomy4yats IpeACTaBICHNE 00
OpPTOTOHAJIEHOM MIPOEKTUPOBAHUH.
JloKa3bIBaTh TEOpEMY O MPOEKIMH TOYKH
Ha MPSIMYIO.

Pemate  cTepeoMeTpHUYECKHE — 3aaud,
CBsI3aHHBIC C NEPHCHAUKYIAPHOCTBIO|
MPSIMOU U IJIOCKOCTH.

Pemate npukIagHble 3a1a4K,CBSI3aHHBIE C
HaXO0>KJEHHEM I€OMETPUIECKUX BEITUYUH.
Pemate  crepeomeTpHuecKHe  3ajaud,
CBSI3aHHBIE C IPUMEHEHHEM TEOPEMBI O
TpEX MNEpHEHAUKYISIPAX, HaXOXKACHUEM]
[PACCTOSIHUI, TIOCTPOEHUEM MIPOEKIUII.
CpaBHI/IBaTL u AHAJIM3UPOBATD|
[YTBEPKIACHU C OCIBIO BBISIBJICHH
ITOTHYECKH KOPPEKTHBIX MU HEKOPPEKTHBIX|
[paccyxaeHu. AHanu3upoBaTh u
MOOCINPOBATL Ha SA3BIKC T€OMETPHHN
[peallbHBIE  CUTyallM, CBSI3aHHBIE  C
MEePIEeHANKYIIPHOCTBIO npsIMOit "
[IOCKOCTH; HCCIEN0BATh MOCTPOCHHBIE

OTHOIICHHUIO K

Mozxend, B TOM  4YHUCIE U C
MCII0JIb30BAaHKEM alapara ajreopsl
Yrier m paccrostHus|16 BBIYHCIICHIE PACCTOSIHUI OT TOYKHAKTYyaIM3upoBaTth (akTel M METOIBIDJIEKTPOHHBIH 00pa3oBaTebHbIN pecypc «5 [@u3nveckoe BOCIUTAHUE:
(169) 10 TOUKH; MPSIMOIL; INIOCKOCTH. MJIaHUMETPUH, pEJcBaHTHBIE Teme,icnam EI'D.», ceplika DopmupoBaHue yMeHus
Beramciienue pacCTOSHHA MEXIY[IPOBOIUTH aHAIOTHH. https://media.prosv.ru/documentation/ MPUMEHSTH MaTeMaTHYECKHE
CKPEIINBAIOIIMUCS MPSIMBIMH DopmynupoBath OTIpezieICHUE BHAHMS B MHTEPECax 3J0POBOTO U

C TIOMOIIBI0 TEPHECHIUKYIISIPHON
TUTOCKOCTH.

TpéxrpaHHblil yroj, HEpaBEHCTBA

IMBYTpaHHOTO yTIIa.
/loka3piBaTh CBOMCTBO paBEHCTBA BCEX

DIIEKTPOHHBIN 00pa30BaTENbHBIN pecypc
«Jlomamrane 3ananus. Cpenaee obiiee

ITMHEHHBIX YTIIOB IBYTPAHHOTO yIIIa.

oOpazoBanue. ['eomerpusin, 10-11 xmace, AO

Oe3omacHoro  o0paza  JKH3HH,|
OTBETCTBEHHOE  OTHOILICHHE K

CBOEMY 3J0pOBbIO, (pr3HUecKoe



https://media.prosv.ru/documentation/

ISt TPEXTPAaHHBIX YIJIOB.

Teopema Iludaropa, Teopemsl
KOCHHYCOB M CHHYCOB

s TPEXTPAHHOTO yria.
(DIeMEHTHI cepryeckoi

FCOMETPHUH: T'€OJIC3NICCKUC JTHHUH
Ha 3eMiie

KnaccudunupoBats AByrpaHHbBIC YTIIBI B
3aBUCHMOCTH OT WX IPaJyCHON MEpBI.
DopMynupoBaTh OMNpENECICHHE B3aUMHO
MepIeHANKYIIPHBIX INIOCKOCTEH.
Jloka3bIBaTh ~ TEOpEMy O  IIpU3HAKe
MEepIeHANKYIIPHOCTH ABYX MIOCKOCTEH.
DopmynupoBaTh CIeNCTBUE (13
Mpu3HaKa) O  TEPHeHJUKYJISPHOCTH
[IOCKOCTH, KOTOpas HEepNeHAUKYIIpHa
MPsIMOM, 1O KOTOpPOM IEpEeceKaroTcsl ABE
TUIOCKOCTH, 3TH TIOCKOCTSIM.

Jloka3plBaTh ~ YTBEPXKICHUSI O  €T0
CBOMCTBaX; TEOPEMY H CJICAICTBHE U3 HEE O
IMaroHaIsax TIPSMOYTOIBHOTO
MmapasJiesienumnesa.

Pemate  cTepeoMeTpHUYECKHE  3ajauH,
CBSI3aHHBIC c MEPNEHAUKYIAPHOCTH
MpsIMBIX M IJIOCKOCTEH, HCIHOJb3Ys
[IaHUMEeTpUYeckue (akThl M METOJbI.
[IpoBOAUTH  JOTMYECKH  KOPPEKTHBIE
IMOKa3aTeIbHbIE paccyKaeHus npy|
[PEILICHUH T€OMETPUUCCKHX 337124,
CBSI3AaHHBIX C  MEPHEHANKYJISPHOCTHIO
MJIOCKOCTEH.

IAHATT3UPOBATh ¥ MOJICTMPOBATHHA SI3BIKE
reoMeTpUH peanbHbIe CHUTYaIlIH,
CBsI3aHHBIC C NEPHNECHAUKYJIAPHOCTBIO
[IPSIMBIX UIUIOCKOCTEM.

IMccnenoBaTh NOCTPOEHHBIE MOJIENH,B TOM|
gECIe€ W C WCIOJB30BAaHHEM alapaTtal
AnreOphI.

Pemate mpukIagHble 3a1a4K,CBSI3aHHBIE C
HaX0>KJCHUEM I€OMETPUYECKHUX BEITUYNH

«M3natenscTBO «IIpocBenieHue»

Tpenaxep «O06mako 3HaHM» MaTeMaTHKa,
10 kmacc OO0 «dwusukon JIab», cchuika

https://oblakoz.ru/?ysclid=Imu7g54fpt69728

2658

DJIeKTPOHHBIN 00pa3oBaTeNLHBIN pecypc
«Poccuiickas 3MeKTpOHHAS IIKOIa»
https://resh.edu.ru

COBEPIIICHCTBOBAHMUE IIPU 3aHATHAX
CIIOPTUBHO-03/10pPOBUTENBHOM
I1eSITEIEHOCTBIO.

MuororpanHku (74)

CucremaTu3anus 3HAHWMH:
IMHOTOTpAaHHUK M €ro 3JIEMEHTHI.
[Mupamuna. Buael nupamu.
[IpaBunbHas nupamupa. llpusma.
[IpsiMasi W HaAKJIOHHAs MPHU3MBL,
[IpaBunbHass  npusma. Ilpsmoi
rapajuieNenuIes,
MPSIMOYTOJILHBIN Tapasiieienumnes,

Ky0. BbImykiple MHOTOTpaHHHKH.

cnam EI'D.», ccpuika
https://media.prosv.ru/documentation/

PaGorath ¢  yueOHUKOM:  3aIaBaTh
BOTIPOCHI, Jienarthb 3aMeuaHusl,
KOMMEHTapHUH.

IAHAIT3UPOBATh pemenne 3a71a4H.
PrucoBarh BBIIYK/IbIE MHOTOTPaHHHUKH C
3aJIaHHBIMHU CBOMCTBaMU;

IBOCCTaHaBJINBATh O6H.[PII>'I BU BBIITYKJIOTO|
IMHOTOT'paHHHUKA IT0O ABYMETO IIPOCKIHAM.

Tpenaxep «Obnako 3HaHM» MaTemaruka,
10 ximacc OO0 «Dusukon Jlab», cchuika

DJIeKTPOHHBIN 00pa3oBaTeNbHBIH pecype «S1

https://oblakoz.ru/?ysclid=Imu7954fpt69728

/Toxa3bIBaTh CBOMCTBa BBIITYKJIOTO,

Teopema Oiuepa. IlpaBuibHbBIE U

2658

IMHOTOI'paHHHKA.

TpynoBoe BocnuTanue:

BocruraHue roTOBHOCTH K TPYAY,
MHTEpeC K pa3In4HbeIM cdepam
rpodeccHoHaNbHON AESTEIBHOCTH,
CBSI3aHHBIM C MaTeMaTHKOH M eé
MPUITOKCHUAMHA, TOTOBHOCTH K
AKTUBHOMY YYacTHIO B PELICHUH
MPaKTUYECKUX 3a1ay
MaTeMaTHYeCKON HaNpaBJICHHOCTH
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TMMOJTYITPaBUJIbHBIE MHOT'OTPaHHUKH

PrucoBaTh BBIMYKJIbIE MHOTOTPAaHHHUKH C
[pa3HOM  SIJIEPOBOM  XapaKTEPUCTUKOM;
MCCIE0BaTh BO3MOXKHOCTH ITOJIY9IEHUS
[pe3yibTaTa NpU BapbUPOBAHUM JIAHHBIX.

HOKa?)I)IBaTL CBOIiCTBa IMpaBUJIbHBIX]
IMHOTOI'PaHHUKOB. HﬂaHI/IpOBaTI)
MOCTPOCHUC IMpaBUJIbHBIX]
IMHOTOI'paHHUKOB Ha TMOBEPXHOCTAX|

APYTruXx npaBrUJbHBIX MHOTOTPAaHHUKOB

DIEKTPOHHBIA 00pa30BaTEILHBIN pecypc
«Poccuiickast 371€KTpOHHas ILKOJIa»
https://resh.edu.ru

IMPOTPAMME

BexTopbl B 12 [ToHsiTHE BEKTOpa Ha IUIOCKOCTH MAKTYyaJM3UpOBaTh (akThl ¥  METOIBIDJIEKTPOHHBII 00pa3oBaTenbHbIH pecype «5 [Jkojorudeckoe BOCHUTAHHE:
mpoctpancTse (124) B IPOCTPAHCTBE. MIaHUMETPUH, peJeBaHTHbBIE teme,cnam EI'D.», ccpuika DopMUpOBaHUE HKOJIOTUIECKON
CyMMa © pa3sHOCTh BEKTOPOB,IPOBOJUTH AHAIOTHH. https://media.prosv.ru/documentation/ KYJIbTYpBbI, IOHUMAHHUE BIUSHUS
MPaBIIIO napajutenenunesna,OnepupoBars HOHATHSAMU: BEKTOp Hal COIMATEHO- 9KOHOMHYIECKUX
IYMHOXXCHHE BEKTOpPAa Ha YHCIIO,NIOCKOCTH U B IPOCTPAHCTBE; DIEeKTPOHHBIN 00pa30BaTENBHBIN pecypc MPOIIECCOB Ha COCTOSIHUE
pa3noXeHNe BEKTOpa KOMIUTaHapHble BEeKTOphl.  IIpuBoanThi«Poccuiickas 371eKTpOHHAS IIKOIA)) TIPUPOJTHOM U COLMANBHOM CPEIbl,
no ©0a3ucy TpEX BEKTOPOB, HEMNMPHUMEPEI ¢bu3nyecKux Bekropusix|nttps://resh.edu.ru 0CO3HAHHKE INI00ATBHOTO
ITeKaIruXB OJHON IIOCKOCTH. BETTHYHUH. XxapakTepa 9KOJIOTMIECKUX
CxanspHoe npousBeaeHue,(OcBanuBaTh IpaBUiIa BBITTOJTHEHUS npo0GJieM, OpUEHTALMS Ha
BBIYHCIICHHE yriua MEXIY|IEHCTBUHA  CIOXEHUsI W BBIYUTAHUS NPUMEHEHUE MaTeMaTHIeCKUX
BEKTOPAaMHB IIPOCTPAHCTBE. BEKTOPOB, YMHOKEHHUS BEKTOpa BHAHMH JUIsl peLIeHUs 33134 B
[Ipocreiimue 3aa4uy C BEKTOPaMH [HAa YUCJIO. 001acTH OKpY KaroIeil cpepl,
/loka3plBaTh TPHU3HAK KOMIUIAHAPHOCTH TIAHUPOBAHUE TIOCTYITKOB U
TPEX BEKTOPOB. OLICHKH MX BO3MOKHBIX
/loka3pIBaTh TEOpPEMY O pa3JlIOKECHUH MOCIIEACTBHI JUISl OKPYXKAIOIIEH
imroboro  BekTOopa 1O TpPEM JaHHBIM Cpe/IbL.
HeKOMIIJIAHAPHBIM BEKTOpaM
[MoBTOpeHue, 5 O6o0maromiee MOBTOPEHHE[IOMOT af0IIeH pemmTh peanbHBIEDIEKTPOHHBIH 00pa3oBaTenbHbIN pecypc «S [[leHHOCTH HAYYHOT0 MO3HAHMSA:
0000meHNe n MOHATHH W METOAOB  KypCapKH3HEHHbIC CUTYyalluH 0 pommcnam EI'D.», ccpuika Bocriuranue roroBHOCTH
cUcTeMaTH3aHs reoMeTpun 10 KJIaCCa,(CTepeOMETPHH B pa3BuTHH coBpeMennbixhttps://media.prosv.ru/documentation/ OCYLIECTBIISITH POSKTHYIO U
Matepuaia (54) cucreMaru3anus 3HaHui. VcTopusiuH)KeHEepHbIX U MCCIIEI0BATENBCKYIO IESITEIbHOCTD
[Pa3BUTHSI CTEPEOMETPHUN KaK HAYKHKOMITBFOTEPHBIX TEXHOJIOT . MH/MBU/IYaJIbHO U B TPYIIIE
m e€ poap B pa3BuTHu(CpaBHHUBATDH u aHaJIM3UPOBATH
COBPEMEHHBIX ~ HWHXXEHEPHBIX  HyTBEPXKACHHS C  LENbIO  BBISBICHHS
KOMITBIOTEPHBIX TEXHOJIOT Ui NIOTMYeCKH KOPPEKTHBIX U
HEKOPPEKTHBIX paccyxJIeHHH.
MccnenoBaTh  NMOCTPOEHHBIE  MOJIEINH.
Mcnonp30BaTh U(POBBIE PECYPCHI
OBIIEE 102
KOJIMYECTBO
YACOB 10



https://resh.edu.ru/
https://media.prosv.ru/documentation/
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https://media.prosv.ru/documentation/

11 knacc (ne menee 1024.).

M MOJCIINPOBATh Ha A3BIKE T'COMETPHUH
[P€aJIbHBIC CUTyanunu, CBsI3aHHBIC
IBEKTOPpAMHU UKOOpAWHATAMMU.

DNEKTPOHHBIN 00pa30BaTENBLHBIN pecypc
https://uchi.ru/?ysclid=Imu81wndx97340371

MCCJ’ICHOB&TB NOCTPOCHHBIC MOJCIIHN, B
[TOM YHUCJIC U C UCIIOJIB30BAHMEM alllapaTa

45

KaTasor a51eKTpOHHBIX Y4€OHUKOB
https://l1bz.ru

QIIreOphI.

Mcrons30BaTh KOMITBIOTE€PHBIE
[pPOrpaMMBl.

3HAKOMHTBCS C  WCTOpHEH pa3BHTHS

Hazpanue pasmena | Koa- Koa-Bo| IIporpammuoe coaep:kaHue OcHOBHBIE BU/IbI 1eSITEJIbLHOCTH DJIeKTPOHHBIE 00pa30BaTeIbHbIe PecypcChl JeATeIbHOCTD yUUTeIs €
(Temsr) BO |KOHTP. y4yauuxcsi IpM M3y4YeHUH TeMbl (Ha (Q0P), pecypcbl UHTEpHET ydeToM paGoyeii NporpaMmsbl
yacos | padoT YPOBHe y4eOHBIX el cTBUIl (Cebriku Ha DOP koppexTHpYIOTCS 1O BOCIIUTAHUS
Mepe MOAroTOBKH M NPOBeCHUS YPOKa),
MYJbTHMe/IHA IPOrPAMMBI, 3JIEKTPOHHBIE
YUeOHUKH, 32JaYHUKH, OUOITUOTEKH,
BHPTYaJIbHBIE J1a00paTOpHH,
HIPOBBIE MporpamMmel, koJuieknuu IHOP
IAHaTUTHYECKAs 15 1 [[ToBTOpeHwue: KOODJMHATHIAKTYaIM3upoBaTh (GakTel M  METOMABIIIEKTPOHHBIN 00pazoBarTeNbHbIi pecype « [LleHHOCTH HayYHOTO MO3HAHMS:
reometpust (15q) BEKTOpa Ha IUIOCKOCTH W  BIUIAaHUMETpUH,  peneBaHTHble  TeMme,cnam EI'D. Cpennee obmee oOpazoBanue.  ([DopMHpoOBaHHE MOHUMAHUS

MPOCTPAHCTBE, MIPOBOANTH aHAJIOTHH. 'Y4eOHBII MOIYJTb IO PEIICHUIO TPYAHBIX  [MAaTEMaTHYECKOH HAyKH Kak
CKaJIIpHOE npou3BeAcHNE/CBOOUTE  JNEHCTBUS € BEKTOpaMH KBaJaHHH MO y9eOHOMY IpenMeTy cdepbl dernoBedecKon
BEKTOPOB,  BBIYMCICHWE  YITA@HAIOTHYHBIM  JeHcTBuAM ¢ uxiMaremaruka (yriayOneHHbIH ypoBeHb)» 10- [1esaTeIpHOCTH, OBNIaICHNE I3BIKOM
ME>KTy BEKTOPAMHUB IIPOCTPAHCTBE.KOOPANHATAMH. 11 xmacce», AO «M3naTenseTBO MaTEeMaTHKH ¥ MaTeMaTHIECKON
'YpaBHeHHE npsAMOii, mpoxonsmeiiBecnomanTs  onpenenerune  ckamsipHorol«lIpocBerneHue», ceblika KyJIbTYpOH KaK CPEIICTBOM
yepe3 ABE TOUKH. [YMHOXEHHUSI U €TI0 CBOWCTBA. https://media.prosv.ru/documentation/ MO3HAHUS MUpA.
'YpaBHEHHE IIIOCKOCTH, HOPMAJIb,[BEIYMCIATE C IMOMOIIBIO  CKAIIPHOTO
ypaBHEHHE IJIOCKOCTH B OTPE3KaX. [yMHOXEHHsI JJIMHBI  BEKTOPOB,  YIJIBIDJIEKTPOHHBINA 00pa3oBaTeNbHbIN pecypc
BexTopHOE HPOU3BEIECHHUE. MEXKITY HUMH, ycranasiuBaTbi«/lomaniaue 3ananus. Cpeanee oduiee
UlnHeltHpIeHepaBEHCTBA, JTHHEHHOEIePIEeHAUKYIISIPHOCTh BEKTOPOB. oOpaszoBanue. I'eomerpusin», 10-11 kmace, AO
MPOTPaMMHUPOBaHHE. BerBomuth  ypaBHeHHe IutockocTH —H«l3matenscTBO «IIpocBemenue»
IAHaJIUTHYECKHE METONBI pacdérahopMyITy pacCTOSIHHS OT TOUKH
yria  MeXIy ~— NpSAMBIMH  HJIO IUIOCKOCTH. Tpenaxep «Ob6mako 3HaHMH» MaremMaTHka,
[IOCKOCTSIMU B MHOTOrpaHHMKax.[Pemars 3aaun, coueTast 11 ximacc OO0 «@wu3ukoH JIaby», ccpiika
Dopmyita KOOpJIMHATHBIM M BEKTOPHBIA Merosl.nttps://oblakoz.ru/?ysclid=Imu7g54fpt697282
paccTostHUST ~ OT  TO4ukM  jAoIpoBoAMTH  JIOTMUECKH  KOPPEKTHBIE|058
MJIOCKOCTUB KOOPAUHATAX. ITOKa3aTeNbHbIE PACCYXKACHUSI
HaxoxneHne  pacCTOSHMKA — OT[IPH PEUICHWH T'€OMETPHUYECKUX 3aj1ad HaDIEeKTPOHHBIN 00pa30BaTeNbHBIN pecype
TOYKHA 10 IUIOCKOCTH B KyOe H[IprMeHeHHe BEKTOPHO- «Poccuiickas 3JIeKTPOHHAS IIIKOJIA
NMpaBHIbHOMIIUpAMHIE KOOpJIMHATHOTO Meroja Ananm3uposathnttps://resh.edu.ru
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MaTCMaTHKH.

[ToBTOpEHUE,
0000IIEeHNe 17l
CUCTeMaTH3aIHs

BHaHuil (154)

15

CeueHus MHOTOI'PaHHUKOB:
CTaHIAPTHBIC MHOTOIrpaHHUKU,
MCTOJ CJICO0B, CTaHAapTHBIC

MIOCKOCTH, MEPECEUCHUsl MPSIMBIX
n 1wiockocteil.  IlapannenbHble
MPSIMBIC H IUIOCKOCTH:
MmapajuieibHBIE CEUYCHHUsS, pacuérT
OTHOIIICHHUH, YTIIBI MEXKIY

CKPETIBAIOIIITMHUCS TIPSIMBIML.
[MeprieHAUKYIApHBIE TpsSMBIE U
MIOCKOCTH: CTaHJapTHBIE TMapbl
MEePIEeHIUKYISPHBIX MII0CKOCTEH U
MPSIMBIX, CHMMETpPHH
MHOTOI'PaHHUKOB, TEOpEMa O TPEX
MEPIICHANKYIAPAX,  BBIUMUCICHUS
UTHH B MHOTOTpaHHHUKAX.
[ToBTOpEHUE: IUIOMIA 1
MHOT'OYTOJFHUKOB, (OPMYIBI s
TUTOIIAACH, COOOPasKEHUSIIONOOHS.
[Tmomaau ceueHni

CTpOI/ITI) CCUCHMU.
IPemaTth CTCPCOMCTPUICCKUC 3adavuu Ha
MoKa3aTCJIbCTBO MAaTCMATUYCCKHX|

(JIIeKTPOHHBIN 00pazoBaTeNbHbIA pecype «51
cnam EI'D.», cchlika
https://media.prosv.ru/documentation/

OTHOIIICHPIﬁ, HaXO0XKJICHUC

FEOMETPUYECKUX BEIMYMH (IJIMH, YIJIOB,
rIomanei, oobEMOB).

M crons308aTh npu pelieHu
CTEPEOMETPUUCCKHUX 3a/1ay|
[IaHUMEeTpHUYeckue (akThl W METOJBI.
[MpoBOAUTH  JIOTMYECKH  KOPPEKTHBIC

ITOKa3aTeNbHBIE PACCYKICHUA
[IpU pEIIEHUH CTEPEOMETPHUUECKUX3a1au.

(DJIEKTPOHHBIA 00pa3oBaTEIbHBIIN pecypc
«Jdomamraue 3amanms. CpenHee obmiee
oOpazoBanme. ['eomerpusy», 10-11 kmace, AO
«M3narensctBO «IIpocBermnenue»

Tpenaxep «O6mako 3HaHUI» MaTteMaTHKa,
11 kimacc OO0 «®Pusukon JIady, cculiika
https://oblakoz.ru/?ysclid=Imu7g54fpt697282

[CpasknaHCKOro BOCIUTAHNSA:

C(OPMHUPOBAHHOCTh T'PaXKJAHCKON
o3I oOydaromierocsi — Kak|
AQKTMBHOTO U OTBETCTBEHHOTO
WIIEHAa POCCHICKOTO 0O0mIecTBa,
MpeaCcTaBICHIE 0
MaTeMaTHICCKUX OCHOBAX|
(hYHKIMOHUPOBAaHUS  Pa3IHMIHBIX

CTPYKTYD, SIBICHHUH

CpaBHMBaTh U aHAJIM3HPOBATH PEabHBIC
CHUTyallUd ¥ BBIABJIATH BO3MOXHOCTH €€
MOJIETTMPOBAHHUSHA S3bIKE TEOMETPHUHU.

MonennpoBaTh peanbHYyl0 CHUTYaluio Hal
fI3BIKE ~ T€OMETPUH M HCCIIEI0BaTh

658

JJICKTPOHHBINA 00pa30BaTEIBHBII pecypc
«Poccuiickas 3IeKTPOHHAS IITKOJIAY
https://resh.edu.ru

MOCTPOCHHBIC MOJCIH, B TOM YHCIIC U (|
IMCITIOJIb30BAHUEM armapara anre6p51.
IMcrionbp30BaTh KOMIIBIOTEPHBIC

MHOTOTPaHHHUKOB: IUTOIIAUIPOT PAMMEI TIPH PEIICHUH 33129
[MOBEPXHOCTEW, pa3pe3aHuss Ha
4aCTH, COOOpaXKEHHUsI 110100
O06béM MHOTOTpaHHUKA(17 O0bEM Tena. O0BEMCBOOOIHO  ONEpPHPOBATh  MOHATHIMU:[DIIEKTPOHHBII 00pa3oBaTenbHbIi pecypc «5 [[laTpuoTHYeCKOe BOCTIUTAHME:
(174) [IPSIMOYTOJIBHOTO 00bEM Tenma, 00BbEM mpsiMoyrosbHOrocaam EI'D.», cebliika DopMUPOBaHUE LIEHHOCTHOTO
mapajuiesienunesaa. 3aaadn mapasuieIemue a. https://media.prosv.ru/documentation/ OTHOIICHUE K TOCTHKCHHUSIM
00 ynBoeHHH Ky0a, o KBaaparypel@opMylIMpoBaTh OCHOBHBIE  CBOWCTBA [POCCHICKHX MaTeMaTHKOB 1
Ky0a; 0 TPUCEKIINH yTIIa. 00BEMOB. (DJIeKTPOHHBIA 00pa30BaTEIbHBIIN pecype [poccuiickoil MaTeMaTHIECKOH
CrepeoMeTpruiecKue 3agaun,/lokazeiBaTh  TeopeMy 00  oObémel«/lomamrnue 3amanus. CpegHee oduiee [IIKOJTBI, UCTTOJIB30BAHHUE STHX
CBsI3aHHBIE C 00BEMOM IIPSAMOYTOJIBHOTO napaJuiesienuiena,oopasosanue. ['eomerpus», 10-11 knacc, AO |nocTmkeHuit B APYTUX HayKax,
MPSIMOYTOJIEHOTO CIIC/ICTBHS U3 HEE. «M3narenscTBo «IIpocBernenue» [TEXHOJIOTHSIX, chepax IKOHOMHUKH.
MapasulesIeuIe/s1a. Pazpesars MHOTOTPAaHHUKH,
[MpukagHble 3a1aun, CBA3aHHbIE ClIEPEKIIaIbIBATh YaCTH. Tpenaxep «O61ako 3HaHM» MaremaTHka,
BBIYKCIIEHHEM 00BEMA Pemate  crepeomerpuueckue  3amaun,ll kmacc OOO «Dusukon Jlaby, cepimka
MPSIMOYTOJILHOTO CBsi3aHHBIE C BbIYMCIeHHeM o0bémalhttps://oblakoz.ru/?ysclid=Imu7g54fpt697282
napautenenunena. O0bEM TPSIMOUMPAMOYTOIBLHOTO napaJenenumnena,658
MIPU3MBL. TIPU3MEI.
CtepeoMeTprUIeCcKHe 3aJa4H, CpaBHUBATH u aHAJTM3WPOBATH{IJIEKTPOHHBIH 00pa30BaTENbLHBIN PECypC
CBA3aHHBIE  C  BBIYHCICHHEMYTBEP)KICHHWS C [eNbl0  BbIBICHUs«Poccuiickas IeKTpoHHAS IIKOIa
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00BEMOB TIPSIMOit TIPHU3MEI.
[TprkTagHbIe 3a0a4H, CBSI3aHHBIE C|
00BEMOM

[IPSIMOKA  IIPU3MBL.
00BEMOB Tel

Brruncnenue,

C  TIOMOINBIO  ONPEAENEHHOTO
mHTerpaia. OOBEM  HAKIOHHOH
MPU3MBI, TUPAMHUJBL.

dopmyna o00bEMa  MUpaMHABIL.

OTHOIIEHHE O0BEMOB MHPAMH] C
0OIIIM yTIIOM.
CrepeoMeTpuyecKue 3a1a4H,

ITOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX|

https://resh.edu.ru

[pacCyXIeHUH.

IAHAaIM3UPOBaTh M  MOJEIHPOBATh HA
SI3bIKE TEOMETPHM pealibHble CHUTYAI[HH,
CBSI3aHHEIE C 00BEMOM
[PSIMOYTOJIEHOTO
IPU3MBI, TAPAMHE/IBL.
MccnenoBaTh MOCTPOCHHBIE MOJIEIH, B
TOM YHUCJIE U C UCIIOJIh30BAaHUEM aIlapara)
anreOpol.

BBIBOAUTh OCHOBHYIO — HHTEIPATIbHYIO
(bopMyny /sl BBIYHCIICHHS 00bEMOB TeJl.

napajjieienumnena,

CBsI3aHHBIC c obpémamul/loka3piBaTh  TeopeMy 00  00BEMe
HAKJIOHHOHIIPU3MBL, IUPaMHUIBL.  [HAKJIOHHOH  MPH3MBI ~ Ha  MPHMeEpe
[MpuknaaHble 3aa41 IO TEME TPEyroJbHOM MPHU3MBI U
«OOBEMBI  Te», CBS3aHHBIE CJIJIsI HPOU3BOJIBHOM IIPH3MBI.
00BbEMOM  HAKJIOHHOW  Tpu3MbLJlOKa3bpIBaTh  Teopemy: 00 00bEME
MTPaMUJIBL. MUpaMuabl, GOPMYITHUPOBATD CJIEICTBUSH3
[Ipumenenue 00bEMOB.JHEE: O00BEM  YCEYCHHOW  MUPAMUJIBL.
Beruncinenre  paccrosiHusi  10[BeIBOIUTH  (hopMyny sl BBIYHCIICHHS
TUIOCKOCTH 00BEMOB YCEUEHHON THPAMHUIBI

Temna Bparmenus (24u) |24 [{umuHOpHYecKas — MMOBEPXHOCTH,(CBOOOJHO — ONEpUpPOBATh  MOHATHUSAMHE:DJIEKTPOHHBIN 00pa3oBaresbHbI pecype «S |[lyXOBHO-HPABCTBEHHOT0
oOpasyromue  OWIHHAPHICCKOUIIIIMHAPIYECKas IIOBEPXHOCTD, IIMHAp..caaM EI'D.», ccpimka BOCIHTAHMS:
nosepxuoctd. mmnuap. Tpsimoi3yuats CIOCOOBI nonyuenusnttps://media.prosv.ru/documentation/ DopMHUpOBaHHE HPABCTBEHHOTO
KpyroBo  IumuHAp. [nomagsimHAPIYeCKOn MTOBEPXHOCTH, CO3HAHUSI, ITUIECKOTO TTOBEACHUS,
MOBEPXHOCTHUIIFIIHHIIPA. ATAHApPA. JJIEKTPOHHBIA 00pa30BaTEIbHEIIN pecypc CBSI3aHHOTO C TIPAKTHYECKAM
Konmuaeckas MOBEPXHOCTH,|MI300pakaTh IWIUHIP W ero cedeHus«/Jomamrane 3aganus. Cpennee odiee MPUMEHECHHUEM JOCTIDKCHUN HayKH
oOpasytorue KOHUYECKOUIOCKOCTHIO. obOpazoBanue. ['eomerpus», 10-11 xiacc, AO U 1eATeNbHOCTBIO YUEHOTO,
moBepxHocTH. Konyc. CeuenneCBoboaHo omepupoBath noHsTHsSME:3naTenpcTBo «IIpocBemenne» 0CO3HAHUE JIMYHOTO BKJIaJa B
KOHYyca IJIOCKOCTBIO,KOHUYECKAst MOBEPXHOCTb, KOHYC, MOCTPOEHUE YCTOHYMBOTO
MapayIeTbHON yceu€HHBI KOHYC. M3yudaTh cmocoOblTpeHaxkep «Ob6nako 3HaHui» MatemaTnka, [0OyIaymiero;
[JIOCKOCTH OCHOBAHHUSL.MOMYyYeHUs] KOHWYeckord moBepxHOCTH,11 kmacc OO0 «Dwusukon Jlaby, ccbuika

'Yceu€nHblil kKoHyc. M300paxenue
KOHYCOB U YCE€UEHHBIX KOHYCOB.
[Tomans OOKOBOH MMOBEPXHOCTH U
MOJTHOM MOBEPXHOCTU KOHYCA.
CrepeoMeTpHUECKHE 3a1a4H

Ha JI0Ka3aTeIbCTBO U BHIYHUCIICHUE,
[IOCTPOCHUEM CEUYEHUH LWIMHIPA,
KOHYcCa.

[IprkaagHbIe 3a1a9n, CBS3aHHBIC C
[VITMHAPOM.

Cdepa u rap.

KOHYCA.

https://oblakoz.ru/?ysclid=Imu7954fpt697282

M300paxaTb KOHYC M €ro CedeHHs
[IOCKOCTBIO, MPOXOJSIEN uepe3 ocCh, U
[IOCKOCTBIO, MEPIEHAUKYISIPHON

K OCH.

BoiBoanTh (hOpMYIIBI ST BBIYMCIICHUS

658

JJIEKTPOHHBIA 00pa30BaTEIbHBII pecypc
«Poccuiickas 31eKTpOHHas! KO
https://resh.edu.ru

OOKOBOM W TIOJIHOM TOBEPXHOCTEH TeI
BpaieHus. Pemars

CTEPCOMETPUYCCKUE 3a1aud, CBI3aHHBIC C
reJaMu BpaIICHHS, HaXO0KJICHHEM|
IO A OOKOBOM " TOJIHOM
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[Nepeceuenue cdepsl U mapa
c IUIOCKOCTBIO. KacaHme mapa u

chepsl  IIOCKOCTBIO. Bua  ummaHnMeTpudeckue (GakTel U METOIBI.
1300paxkeHue Iapa. CpaBHUBATh u aHaJM3HUPOBATH|
VpaBHeHne cdepbl. IlnomanbyTBEpKICHUS C  LEIbIO  BBISBICHHS
cepsl ueé yacTei. IOrMYecKy KOPPEKTHBIX U HEKOPPEKTHBIX|

paccykaeHuil. AHanu3upoBaTh u
CummeTpust cepsl U mapa MOJENUPOBaTh Ha A3BIKE TI'EOMETpUH
CrepeoMeTpuUecKHe 3a1a41 [pealbHble  CUTyallud, CBSI3aHHBIE C

Ha JJOKa3aTENbCTBO M BHIYUCIICHUE,
CBsi3aHHBIE cO cepoil u mapom,
MOCTPOCHHUEM HX CEUCHUH

MIOCKOCTBIO. AnreOphI

[MpukmagHble 3a0a4M, CBA3AHHBICAKTYATH3MPOBATh (AKTHI M METOIBI

co cdepoit u mapom. [IAHUMETPHH,  PEJIEBAHTHBIE  TEME,

[ToBTOpEHHE:  OKPY)KHOCTh  HA[IPOBOJUTH AHATOTHH.

MJIOCKOCTH, BBIYUCJICHUS BCBO6OI[HO OICpUpoOBaTh IIOHATUAMU:

OKPYXHOCTH, cTaHaapTHBIeCepa U MIap, LEHTP, PAAUYC, TUAMETP

[OT00HSL. cepsl U 1mapa.

Pasmuunsle  kKomMOuHammu  TenccrneoBaTh B3aMMHOE PACIIOIOKCHHE

BpAaIlleHHWss W  MHOTOTPAHHHMKOB.C(HEPHI M TIOCKOCTH.

Bamaun 1o Teme «Tema  u@OPMYIHPOBATH ONpPEIEICHUE

MOBEPXHOCTHBPAIIECHUS KacaTeJbHONM  IUIOCKOCTH K cdepe.
/TokasbiBaTh TEOPEMBI O CBOWMCTBE W
MpU3HAKE  KACATEJIbHOM  IIOCKOCTH.

OBEPXHOCTH, IIOCTPOCHHUEM CEUCHHUIL.
CIIOJIB30BAaTh IPHU  PEIICHHH  3aj1ad

KOHYCOMH ITFITHHIIPOM.
MccenoBaTh IMOCTPOCHHBIE MOJENH, B
TOM YHCJIE U C HCIIOJIH30BAHUEM aIllapara)

BerBomUTE (OpMYITy UIS BBIYUCICHHS
iomaan cepsl yepe3 paauyc chepsl.
Pemmate  cTepeoMeTpuYecKHe  3amadH,
CBsI3aHHBIE CcO cdepoil U  mIapom,
HaXOXKJACHHEeM TIUiomaan cdepbl U e
gacTell, TTOCTpOCHNUEM CedeHHH c(hepsl ’
mrapa AHaTU3UPOBATh W MOJCITUPOBATH HA|
I3BIKE T'€OMETPUHM pEaJbHBIE CHUTYalluH,
CBsI3aHHBIC C MIapoM Hchepoil.

Pemate mpocThle 3amaud, B KOTOPBIX|
(UrypupyIOT KOMOMHAIIMY TEJl BPAILEHUS
1 MHOTOTPaHHHKOB.

Icriosb30BaTh npu  pEeHICHUU 3aaad,
CBS3aHHBIX CO cdepod ©  MIapow,
TUTAaHUMETpUYecKrue (aKTBI U METOMBI.
Pemmate  cTepeoMeTpuUecKHe  3amadum,
CBS3aHHBIC C  TEJAMH  BpAICHUS,
ITOCTPOCHUEM CEYCHHIH TN BpAIIEHUS, C




KOMOMHAIUSAMA  TeEI
IMHOTOTPaHHUKOB.
[MpoBOANTP  JIOTMYECKH  KOPPEKTHBIC
IMOKa3aTeNbHBIC PACCYHKACHUSI

[pU PpEIICHUM TCOMETPUYCCKHUX 3a/ad,
CBSA3aHHBIX C  MCPICHIUKYIAPHOCTHIO
IIOCKOCTCH.

IAHAITU3UPOBATHh U MOJICIHPOBATH HA
SI3BIKE TCOMETPUU peallbHbIC CHTYAaIlUH,
CBSI3aHHBIC C MHOTOTPAHHUKAMU.
MccnenoBaTh MOCTPOCHHBIE MOJICIH, B
TOM YHUCJIC U C UCIIOJIb30BAaHHUEM aIlapara)
QIreOphI

BpalleHHsT ||

[Mnomany MOBEPXHOCTH
1 00BEMBI KPYTIBIX TEJ

(99)

0O6wéM mmHApa. Teopema

00 00bEMe NpPsSAMOTo IWIMHIPA.
[Tnomanun OOKOBOW U  TOJHOM
MOBEPXHOCTHU HUJIMHAPA.
BrrunciieHre 00bEMOB Tel

C  TMOMOUIbIO  OMNpPEAEIEHHOIO
MHTErpaa. O6BeM KOHyca.
[Tromanu OOKOBOM ¥ ITOJHOMH
MOBEPXHOCTH KOHYCA.
CrepeoMeTpHIECKIE 3a/1a4H,
CBsI3aHHBIE c BEIYHCIICHIEM
00BEMOBITIITMHIPA, KOHYCA.
[MpukiagHele 3amadyd 1O  TEME
«OOBEMBI u TI0IAAN
[IOBEPXHOCTEH TElL.

O0BEM mIapa U MAapOBOTO CEKTOPA.
Teopema 00 o00béMe miapa.
[Mnomaabcdepsl.
CrepeoMeTpHICCKHE 3a/1a4H,
CBsI3aHHBIC c BEIYUCIICHHEM
00BEMOB nrapa, IIapoBOTO|
CErMEHTa, IAPOBOTOCEKTOPA.
[IpuKkiIagHEIEC 331a49H IO TEME
«OOBEMBI T, CBSI3aHHEIC

c 00BEMOM ImMapa ¥ IIOMIAIBIO
cheppl. COOTHOIICHUS  MEXAY
MUIOIAASIMA ~ TIOBEPXHOCTEH 1
00BEMaMH TOTOOHBIX TEIL.

[MTogoOHBIE Tea B MPOCTPAHCTBE.

CBOOOZIHO  ONEpUPOBATH  HOHITHSIMH:
00bEM Tena, IUIOIAJb ITOBEPXHOCTH.
DopMynIUpOBaTh  OCHOBHBIE  CBOMCTBA

DJICKTPOHHBIA 00pazoBaTeIbHEIN pecypc «S1
cnam EI'D.», cchlika
https://media.prosv.ru/documentation/

00BEMOB.

/lokaspiBaTh ~ TEOpPEMBL: 00
nuIMHApa; 00 00bEMe KOHyca.
BbiBoauTh (HOpMYJIBI /SISl BBIYMCIICHUS
00BEMa yCeUEHHOTO KOHYCA.
MccmenoBaTh MOCTPOCHHBIE MOJEIH, B
TOM YHCIIE U C HCIIOJIb30BaHUEM aIllapaTa
anreOpoL.

005BEME|

JJICKTPOHHBINA 00pa30BaTEIbHBIN pecypc
«Jlomarruue 3amanus. CpenHee oomiee
obpazoBanue. ['eomerpus», 10-11 kmacc, AO
«3matenscTBo «IIpocBemeHme»

Tpenaxep «O06mako 3HaHMI» MaTteMaTHKa,
11 xkmacc OO0 «Pusuxon JIab», ccplika

BHaTh BO3MOXKHOCTU pemieHust 3amau Hahttps://oblakoz.ru/?ysclid=Imu7g54fpt697282

JCTETHYECKOr0 BOCITUTAHMS:
IBociuTaHue 3¢TETUUECKOro
OTHOILIICHHUE K MUPY, BKIIOYas
3CT€TI/IKy MATCMATHYCCKUX
0OBEKTOB, PACCYKACHHH,
BOCHpI/II/IM‘-II/IBOCTI) K
MaTeEMaTUYECKUM acIeKTaM
[Pa3JIMYHBIX BUAOB UCKYCCTBA;

MOCTPOEHWE LHUPKYJIeM M JIMHEHKOH, o
KJTaCCUYECKUX HEPA3PEIINMBIX 3aJa4ax.

CBOOOMHO  OMEpPHPOBATH  IHOHATHSIMU:
IIapOBOM  CErMEHT, IIApOBOW  CIIOH,

658

JJICKTPOHHBINA 00pa30BaTEIbHBII pecypc
«Poccuiickas 3JIeKTpOHHas IKOJIa»

[IapoBON CEeKTOp, OCHOBaHWe M BbicoTahttps://resh.edu.ru

CerMeHTa,  OCHOBaHHE W
[IIAPOBOTO CIIOSL.

BoiBoauTh (GOPMYIIBI JUIS  HAXOKICHUSI
00BEMOB IAPOBOI0 CErMEHTA, IIAPOBOTO
cektopa, miom@anu chepbl. Joka3biBaTh
reopemy 00 o00BéMe 1mapa. Pemiath)
CTepeOMETPUUECKHE 3a/1a4H, CBA3AHHBIE C
00BEMOM  TIapa, IMIAPOBOTO CETMEHTA,

BBICOTAQ|

[IIAPOBOTO CEKTOPA,IIOIIAABI0 Chephl.
CpaBHUBATH u aHaJIM3UPOBAThH
YTBEPXKIEHUST C  LENbIO0  BBISBJICHUS

VIOTHYCCKN KOPPEKTHBIX U



https://media.prosv.ru/documentation/
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M3meneHne 00bEMa IpH TOZOOHN.
CrepeomeTpHyecKue 3a1adm,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOBTEN U TUIOIIAACH
TIOBEPXHOCTEN

HEKOPPEKTHBIX paccyXIeHUM.
IAHAIM3UPOBAaTh U  MOJEJIMPOBATH HA|
fI3bIKE TE€OMETPUU pEaJbHBbIE CUTYAlMH,
CBSI3aHHEIE C 00BEMOM

[apa, IIapoOBOI0 CErMEHTa, LIapOBOTO)
CETMEHTA, TUIOMIAIBI0 CHEpPHI.

CBOOOMHO  ONEPUPOBATH  MOHATHEM:
Mo T0OHBIC TENa B MPOCTPAHCTBE.
IBEIYUCAATE OOBEMBI TEJI € IIOMOILBIO
OIPENEIEHHOTO HHTETpaIa.

PemraTte  crepeoMeTpUyECKHE — 3a/ayH,
CBSA3aHHBIE C COOTHOLICHUSMH MEXIY]|
TUIOIIAISIMHA TIOBEPXHOCTEH W 00BEMaMMU|
I0TOOHBIX TEI.

[IpoBOOUTH  JIOTMYECKHU
IMOKa3aTEeNbHbIE PACCYKIACHHUS
MpPU PEIIeHWH TeOMETPUYECKUX 3ajad,
CBSI3aHHEBIX C BBIYHCIEHHEM O0BEMOB Te
C TIOMOIIBIO OMPEeNEHHOTO HHTErpana,
HAXOXXJICHUEM  COOTHOIICHHS  MEXIY]
TUIOIMIAISIMA TIOBEPXHOCTEH M 00BEMaMHU|
TOJOOHBIXTEIT.

IAHAIM3UPOBAaTh U MOJEIUPOBATH HA|
13bIKE TEOMETPUU peajIbHbIE

CUTyallid, CBS3aHHBIE C OOBEMaMHU U
[MOBEPXHOCTSAMH T,

Ha J0Ka3aTEJbCTBO M Ha HAXOXICHHE
FEOMETPUUECKHUX BEJIMINH

KOPPEKTHBIE

JIBrokeHus (59)

JIBroxeHus
OToOpaskeHusl.
[PABEeHCTBO
CBOMCTBA
ITBVDKEHHMI:
MmapanienbHbIi LIEPEHOC,
LEHTpaJIbHas CUMMETpUH,
3epKaJlbHasi CUMMETpPHUsS, MOBOPOT
BOKPYT IPSMOH.

MPOCTPAHCTBA.
JBmwxenuss u
¢buryp. O06mue
JIBHOKCHUH. Bungr

[TpeobpazoBanus o100usL.
[Mpsmast mcepa Diinepa.
["eomeTpuueckue 3a7a4u Ha|

IMPUMCEHCHUEC JTIBUKCHUA

[IpuMeHsTh NpaBuiia BBIIOJTHEHMUS|
MEWCTBUM  CJIOXKEHMS W BBIYMTAHUS
[BEKTOPOB, YMHO>KE€HHUS BEKTOPA

(DJIEKTPOHHBINA 00pazoBaTeIbHBIN pecypce «S1
caam EI'D.», ccplika
https://media.prosv.ru/documentation/

[Ha YKCJIO MIPU PELICHUH 3a]ad.
IHaxoauTh KOOpAXHATHI BEKTOPA

B JAHHOM 0a3HCe M CTPOHUTH BEKTOPIIO €T
KOOpAUHATaM.

IBCHOMHUTL ~ ONpeleNeHHe CKaISIPHOTO)
[YMHO>KEHHS U €r0 CBOMCTBA.

BpunuciaTh € TOMOIIBIO  CKaJISIPHOTO
[YMHOKEHHUSI JJIMHBl BEKTOPOB, YIVIbI
MEXIY HUMMU, YCTaHaBJIMBATh

(JIIeKTPOHHBIN 00pa3oBaTEeNbHBIA pecype
«lomanraue 3aganus. Cpeanee odriee
obpazosanue. ['eomerpusi», 10-11 kmace, AO
«M3natensctBo «IIpocBemeHue»

Tpenaxep «Ob6nako 3HaHMIT» MaTtemaruka,
11 xmacc OO0 «Pusuxon JIab», ccplika
https://oblakoz.ru/?ysclid=Imu7g54fpt697282

Du3nyecKoe BOCIUTAHME:
DopMupoBaHUE yMEHUS
MPUMEHATb MATEMATUICCKUEC
BHAHUS B UHTEpECaxX 3J0pOBOr0O U
Ge3ormacHOro 0opasa >KU3HH,
OTBETCTBEHHOE OTHOILCHHE K
CBOEMY 3JI0pPOBBIO, (prznueckoe
COBEPILLICHCTBOBAHUE MPU 3aHITUIX
CIIOPTUBHO-03JJOPOBUTENBHOM

e TeTFHOCTBIO.

MEPIICHANKYIIPHOCTh BEKTOPOB.

658

AHAIM3UPOBaTh WM MOJEIUPOBATh HA|
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l13bIKE reOMETpHH peaTbHbIe
CUTyaIlH, CBSI3aHHBIE C (U3HUECCKUMHU
BEKTOPHBIMH BETMYHHAMHU.

(DJIEKTPOHHBIA 00pa30BaTEIbHBIIN pecype
«Poccuiickas 31eKTpOHHAs ILKOIa»
https://resh.edu.ru

Mcnonp3oBaTh TpPH  PELICHUU
CBSI3aHHBIX C BEKTOPaMH

B TIPOCTPAHCTBE, IUIAHUMETPUYECKHUE
(baKThI 1 METOABL.

CBOOOZHO  ONEPUPOBATH  MOHITHUSMHU:
oTOOpaXkeHHe IPOCTpaHCTBa Ha ceods,
IBH)KCHHE NPOCTPAHCTBA; LEHTpalbHas,
oceBasi M 3€pKalbHas ~ CHMMETpHH,
MapajuIe]bHBIA IMEPeHOC; PaBEHCTBO M
momobue puryp.

/loKa3bIBaTh YTBEPXKACHUS O TOM, YTO,

3ajad4,

LeHTpalbHas, oceBas U 3epKajibHas
CUMMETPUHY, [apaJUICIbHBIM  IEPEHOC
MIBIIAKOTCA JBHXKCHHUAMU. BrimosHsaTh
rpeoOpa3oBaHus MOA00MsL.

OnepupoBaTh TMOHATUSMHU: TMpsiMas M|
cdepa Ditnepa.

Pemmate  reoMeTpHdeckme  3aJaud  C
MCTIOTb30BaHUCM JBIDKCHHH.
Mcnonp30BaTh TNPU  PEIICHHH — 3a/1ad

UBHIKCHUA NIPOCTPAHCTBA U UX CBOICTBa

[ToBTOpEHMUE,
l0000IIEHnE
CHCTeMaTH3aLHs
BHaHUi (174)

17

O6o061maroIee TTOBTOPEHUE
MOHSTHH U METONOB  Kypca
reoMeTpUH

10-11 kiaccoB, cucTeMaTH3alUs
BHAHUM.

McTopust pa3sBUTHS CTEPEOMETPHUH]
KaK HayKu U €€ poib B Pa3BUTUY]
COBpeMeHHBIX I/IH)KeHepHBIX 51
KOMITBIOTEPHBIX TEXHOJIOT UM

IPeraTh CTCPCOMETPUYCCKUC 3adavdr Ha
MOKa3aTCJIbCTBO MAaTEMATUYECCKHX|
OTHOMCHHﬁ, HaXO0XKJICHUEC

DJIEKTPOHHBINA 00pa30oBaTeIbHEIN pecypc «S1

camam EI'D.», ccplika
https://media.prosv.ru/documentation/

FECOMETPHUUCCKHUX BEJIUYNH (}IJ'II/IH, Y1JioB,
rIoniaaet, 00bEMOB).

https://sdamgia.ru/

M crosb30BaTh pu pelieHun
CTEPEOMETPUUECKUX 3a7ay
TUTAHUMETPHYECKUE (PaKTHI

1 METOJBI.

[IpoBOAUTE  JIOTMUYECKU  KOPPEKTHBIE

IMoKa3aTeNbHbBIE PACCYKICHHS
[P PELIEHUU CTEPEOMETPUUYECKUX M|
ITAHUMETPUYCCKUX 3a1a4.
CpaBHHBaTh W aHAJIH3HPOBATH PEATBHBIC
CUTyalldd U BBISIBJIATH BO3MOXKHOCTBH €]
MOJICITHPOBAHMSHA S3bIKE TCOMETPHH.
MoenmupoBaTe pearbHyl0 CHUTYaIHIo Hal
TEOMETPUH W  HCCIENOBAThH

3BIKC
OCTPOCHHBIC MOICIN, B TOM YHUCIIC U C

TpynoBoe BocluTaHue:

IBocriuTanue roTOBHOCTH K TPYAY,
MHTEpEC K Pa3IMIHbIM chepam
MpoQeCcCHOHATLHOM ISSITeIBHOCTH,
CBSI3aHHBIM C MaTEeMaTHKOM U €&
MPHIIOKEHUSIMH, TOTOBHOCTH K
AKTHUBHOMY yYaCTHIO B PEIICHUH
MPaKTUYECKUX 3a/1a4
MaTeMaTHYeCKOM HanpaBIeHHOCTH



https://resh.edu.ru/
https://media.prosv.ru/documentation/
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MCTIONIB30BAaHIEM allllapaTta anreOpsbl.

Mcrons30BaTh KOMITBIOTEPHBIE
MporpaMMbl TP PEUICHHWH  3ajad.
[TomyyaTe mpencTaBleHHE O IEOMETPUU
KaK 0 pa3BUBaroIeHcs HaykKe,
MCCIIEeNyIOLIECH OKpYKarolui MHUD,
CBSI3AaHHOW C pEaJbHBIMU OOBEKTaMHU,

MOMOTarOIIEH peumuThb peanbHbIE
PKM3HEHHEIE CUTyalluu 0 poin
CTEPEOMETPUH B Pa3BUTHH COBPEMEHHBIX
MHYKEHEPHBIX 31 KOMIIBIOTEPHBIX
TEXHOJIOT U

OBILEE
KOJIMYECTBO
YACOB
[MPOTPAMME
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2.3  Pa6ouas nporpamma yuyeOHoro kypca «BepositHocTh M cTaTucTtuka 10-11».

INOACHUTEJIBHASA 3ATIMCKA

VY4eOHbIil Kypc «BeposTHOCTh M CTaTUCTHKAY YIITYOJIEHHOTO YPOBHS SIBJISIETCS IPOJOJKEHUEM U
pa3sBUTHEM OJHOMMEHHOIO y4eOHOro Kypca YriayOJEHHOrO YpOBHsS Ha YPOBHE CpEIHEro oOIuero
oOpa3oBaHus. YueOHBIM Kypc NpeaHa3HadeH Uil (OPMHUPOBAHUSA y OOyYaroUMXcs CTaTUCTUYECKOH
KYJIbTYpbI U IIOHUMAaHUs POJIA TEOPUH BEPOSITHOCTEH KaK MaTeMAaTHYECKOIO MHCTPYMEHTA I U3Y4YEHUs
CIlydyaiiHBIX COOBITHH, BeMMYMH M TpoueccoB. [Ipu m3yueHHH Kypca 0OOTramaroTcsl MpeaCTaBICHHS
00y4aroIuxcst 0 METOAAX HCCIIEAOBAaHUS W3MEHYMBOIO MHUPA, PAa3BUBAETCS MOHMMaHHE 3HAYMMOCTH U
OOIIHOCTH MaTeMaTHYECKUX METOAOB IO3HAHUS KaK HEOThEMJIEMON YacTH COBPEMEHHOI'O €CTECTBEHHO-
Hay4HOI'0O MUPOBO33PEHUS.

Coneprxanue y4eOHOTO Kypca HAlpaBJICHO Ha 3aKpeIUICHUE 3HAHUH, TOTyUYEeHHBIX MPH W3YYCHUH
Kypca Ha ypOBHE OCHOBHOTO 0OmIiero oOpa3oBaHMs, M Ha pPa3BUTHE MPEJCTABICHUH O CIydalHBIX
BEJIMYMHAX U B3aUMOCBS3AX MEXIy HAUMHU Ha BaXXHBIX IIPUMEpaX, CHOKETbl KOTOPBIX IIOYEPIIHYTHI W3
OKpyXaromero wmupa. B pesynbrare y o0ydarommuxcsi JOKHO CPOPMHUPOBATHCS NPEICTaBICHUE O
HauOosee yNoTpPeOUTENbHBIX M OOIIMX MAaTEMaTHYECKMX MOJENSAX, HCHOJIb3YEMbBIX [UIsl OIMCAHUS
AQHTPOIIOMETPUUYECKUX U JEeMOTpapUuecKuX BEIMYMH, MOIPEHIHOCTEH B pa3IMYHbIE POJia U3MEPEHUSIX,
JUINTENILHOCTU 0€30TKa3HOW pPabOThl TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHUK MAacCOBBIX SBICHUHA U
npoleccoB B o0IiecTBe. YueOHbIH Kypce sBisieTcst 6a30i Ui OCBOEHUSI BEPOSTHOCTHO-CTaTUCTUYECKUX
METOJIOB, HEOOXOAMMBIX CIIELMAIMCTaM HE TOJIbKO HHXKEHEPHBIX CIELHATbHOCTEH, HO TaKXKe
COLIMAJIBHBIX M TICHXOJIOTUYECKUX, MOCKOJbKY COBpEMEHHbIE OOLIECTBEHHbIE HAyKH B 3HAUUTEIHHOU
Mepe HMCIOJIB3YIOT anmnapaT aHanu3a OOoNbIINX JaHHBIX. L[eHTpaibHy0 4acTh y4eOHOro Kypca 3aHMMaeT
oOCyx/eHue 3akoHa OoMpHmIMX YHucel — (YHIAMEHTAJIBHOTO 3aKOHA IPHUPOJbI, HMEIOIEro
MaTeMaTUYECKYI0 (opMan3aIuio.

B cooTBercTBUU ¢ yKa3aHHBIMU LIEISIMHU B CTPYKTYpe y4eOHOro Kypca

«BeposATHOCTh 1 cTaTHCTUKa» HA YIIyOJIEHHOM YPOBHE BBIJIEIEHBI OCHOBHBIE COZEp)KaTeNIbHbIE
auHun: «Ciy4aiiHble cOOBITHS U BEpOSITHOCTU» U «CilyyaiiHble BETUYHUHBI U 3aKOH OOJIBIINX YHCEI».

[ToMrMMO OCHOBHBIX JMHMM B y4e€OHBIM KypC BKJIIOYEHBI 3JIEMEHTHI TEOpUHU IpadoB U TEOpUU
MHO’KECTB, HEOOXOAMMBIE JIs TOJHOLIEHHOTO OCBOGHHMSI MaTepuana JaHHOro Yy4eOHOro Kypca H
CMEXHBIX MaTEMAaTUYECKUX YUEOHBIX KYpCOB.

Conepxxanne suHUM «CryyaiiHble COOBITUSI W BEPOATHOCTH»  CIY)KUT  OCHOBOM  JUIS
dbopMHUpPOBaHMST TIPENCTABICHUNA O pACIPEIEICHUU BEPOSITHOCTEH MEXKIy 3HAYEHUSIMH CIYYaiiHBIX
BEIMYMH. BakHyr0 4acTeb B ITOW COJEpKATEIbHOW JIMHWM 3aHMMAeT M3y4YEHHE I€OMETPUYECKOr0 H
OMHOMMAJIBHOTO paclpe/ielieHnii 1 3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJOraMHM — IMOKa3aTeJIbHBIM U

HOPMAJIbHBIM PAaCIIpCACICHUSIMU.
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Templ, CBsI3aHHBIE C HENPEPBIBHBIMU CIyYallHBIMM BEIMYMHAMU W  PaCIpEACIICHUIMU,
AKLEHTUPYIOT BHHUMAaHHE OOYYaroIIMXCS Ha OMHCAHWU U U3YYCHHH CIIyYalHBIX SIBJICHHUHA C IOMOILBIO
HenpepbIBHBIX  (QyHKIUH. OCHOBHOE BHUMAaHME YAESIETCS MOKA3aTEIbHOMY W HOPMAJIbHOMY
pacpeesICHUsIM.

B yuebHoM Kypce mpenycMaTpUBaeTCsl 03HAKOMUTENIBHOE U3YUYEHHUE CBSI3U MEXKAY CIIy4alHBIMU
BEJIMUYMHAMU M OMNHMCAHHME DTON CBS3U C MOMOIIBI0 KOAPIUIMEHTa KOPPEISILUU U €ro BBIOOPOYHOTO
aHaJIora. JTH JIEMEHTHI COAECPKAHUSI Pa3BUBAIOT TEMY

«/lmarpaMmbl pacceMBaHMs», M3YYCHHYI0 Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHHUs, U BO
MHOT'OM OIUPAIOTCS HAa CBEJCHHS U3 KypCOB ajareOpbl 1 reOMETPHUH.

Emé oaumH snemeHT colep)kaHusi, KOTOpBIM Mpeaiaraercs Ha O3HAKOMUTEIBHOM YpPOBHE —
[IOCJIEI0BATENbHOCTh  CIIYyYalHbIX HE3aBUCUMBIX COOBITHH, HACTYNAIOLUX B EIUHUI]y BPEMEHH.
O3HaKOMJICHHE C paclpeesieHueM BEPOSTHOCTCH KOJIMYECTBA TAKUX COOBITUH HOCUT pPa3BUBAIOIIHIA
XapakTep U SBISIETCA aKTyaJdbHBIM I Oyaylmux aOWTYpHEHTOB, MOCTYHAOIMIMX Ha Yyd4eOHbIe
CIEIMAbHOCTH, CBA3aHHbBIE C OOIIECTBEHHBIMU HAyKaMH, IICUXOJIOTHEH U yIIPABICHHEM.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3yuenne yueOHoro kypca «BeposTHOCTh U CTaTUCTUKa» Ha YIIyOJIEGHHOM YPOBHE OTBOJIUTCS

68 yacoB: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 knmacce —34 gaca (1 yac B Heemio).
COJAEPKAHUE KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

10 KJIACC

I'pad, cBsa3ubIi Tpad, mytu B rpade: nukibl u nend. CreneHsb (BaJIGHTHOCTh) BepmuHbL. ['padbl
Ha IUIOCKOCTH. JlepeBbsi.

CrnyuaitHble SKCTIEpUMEHTHI (OIBITHI) M CIIy4aiiHbIe COOBITHS. DJIeMEeHTapHbIe COOBITUS (MCXOIbI).
BepositTHOCTB citydaiiHOTO cOOBITHA. BIM30CTh YaCTOTHI U BEPOSITHOCTH cOOBITUH. CilydailHbIE OIBITHI C
PaBHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU COOBITUSIMH.

Onepauuu Haja COOBITHSAMM: IepecedyeHue, OObeIMHEHHEe, MPOTHUBOMOJIOXKHbBIE COOBITHS.
Juarpammsl Oiinepa. @opmyria ClI0KEHUS BEPOATHOCTEH.

VYcnoBHas BEPOATHOCTb. YMHOXKEHHME BEpOSATHOCTEM. JlepeBO CiydallHOrO JKCIIEPUMEHTA.
®dopmyna noaHo# BeposTHocTU. Dopmyrna baiieca. HezaBucumeie coObITHS.

bunapHbIii ciydaifHbIi ONBIT (MCHBITaHUE), ycnex U Heyaada. HezaBucumble ucnbitanus. Cepust
HE3aBUCHMBIX HCIBITaHUN 10 mepBoro ycrexa. llepecranoBku u ¢akropuan. YUuciao coueTaHM.
Tpeyronsauk [Tackans. @opmyna Ounoma HeroToHa.

Cepus He3aBUCUMBIX UcnbiTaHU beprymnnu. CinydaiiHblii BBIOOp U3 KOHEYHOWCOBOKYITHOCTH.

Cnyvaitnag BennunHa. Pacnipenenenue BeposTHocTed. [narpamMmma pacnpenenenus. Onepanuu Hajg
CIIy4alHBIMM BeNMuYMHaMu. buHapHas ciyuaiiHas BenuuuHa. [Ipumepsl pacnpeneneHuil, B TOM 4uUCIe

TCOMETPHUICCKOC U OMHOMHUAIILHOE.
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11 KJIACC

CoBMecTHOE pacnpeieieHre IBYX ClIy4alHbIX BeJIMUUH. He3aBruCcuMBbIE CllydailHbICBEIIMUUHBI.

Matemaruueckoe OXHUAAHHUE CIy4dallHONW BenuuMHbI (pacmpeneneHust). llpumepsl npumeHeHUs
MaTEeMAaTHYECKOTO OXHUIaHWS (cTpaxoBaHUe, JoTepes). MaremaTHdeckoe OXHIaHUuE OWHAPHOU
CIIy4alHOM BeIWYMHBI. MaTemMaTHYecKOoe O)KMIAHUE CyMMBI CIydalHBIX BeIMYMH. Martemarnueckoe
O’KU/IaHUE T€OMETPUYECKOI0 U OMHOMHUAIBHOIOpaclpeieIeHUN.

Jucnepcusi U CTaHIapTHOE OTKJIOHEHUE CllydailHOW BenuuuHbl (pactupeneneHus). lucnepcus
OuHapHOM cilydyallHOM BeIMYMHBI. MareMmaTuyeckoe OKUIAHWE MPOU3BEACHUS U JUCHEPCHUS CYMMBI
HE3aBUCUMBIX CIy4alHbIX BenuuuH. Jlucmepcuss W CTaHAAPTHOE OTKIOHEHHWE OMHOMMAIBHOIO
pacnpezenenus. Jlucnepcus U CTaHAapTHOE OTKIOHEHUE T€OMETPUUECKOIO PacIpeeIICHUS.

HepasencrBo YebOpiméBa. Teopema YeOwnmiéBa. Teopema beprymiu. 3akoH OONBIINX YHCET.
Bri6opounsiii MeTos uccienoBanuii. Beioopounsie xapakrepucTuku. OnieHuBaHHE BEPOSTHOCTH COOBITHS
110 BEIOOPOYHBIM J1aHHBIM. [IpoBepka NpocTeHIInX rMoTe3 ¢ HOMOIIbIO U3YUEHHBIX paclpe/ieleHui.

HenpepeiBable  ciydaiinple  BenuuuHbl.  [Ipumepbl. @DyHKIMSA IUIOTHOCTH  BEPOSITHOCTH
pacnpenenenus. PaBHoMepHOe pacnpe/ielieHue U ero CBOMCTBA. 3a/1auM, PUBOAIINE K IOKa3aTeIbHOMY
pacnpeneneHuto. 3aiaud, I[PUBOJAAIIME K HOPMAJIbHOMY pacupeneneHuto. DyHKIHS IUIOTHOCTH
BEPOSTHOCTH IIOKA3aTeNbHOIO pacrpeleseHusi, (YHKIHUS IUIOTHOCTH BEPOSITHOCTH HOPMaJbHOI'O
pacnpeznenenus. OyHKIMs IIOTHOCTUN CBOMCTBA HOPMAJILHOT'O PaCIPECIICHUS.

[locnenoBarenbHOCTh  OJUHOYHBIX  HE3aBUCHUMBIX  COOBITMH. 3ajaud, NPUBOJAIIME K
pacupenenenuro Ilyaccona.

KoBapuanus nByx ciydaiiHbix BenuuuH. Koadduument nuuelinoit koppensiuu. CoBMeECTHbBIE
HaOJroIeHUsT IByX BeJNWYMH. BpIOOpOuHBIN KO3 UIMEHT Koppensuuu. Pasnnuue mexny JuHEHHON
CBSI3bI0 M IPUYMHHO-CIIEJICTBEHHOM CBA3bI0. JIMHEIHAs perpeccusi, METO HAMMEHbBIINX KBaJApaTOB.

HNPEAMETHBIE PE3YJIBTATHBI

K konmy 10 kiaacca oOydaromuiicss HAyqIuTCs:

CBOOOJHO ONEpUpOBaTh MOHATUAMU: Tpad, MIOCKUNA rpad, CBA3HBIA rpad, MyThB rpade, Lenb,
LIUKJI, IEPEBO, CTENIEHb BEPILHHBI, IEPEBO CIy4allHOTO SKCIIEPUMEHTA;

CBOOO/JIHO OIEpPUPOBATh MOHATUSAMU: CIIyH4alHBbIM SKCIEpUMEHT (OMBIT), CilIy4ailHOE COOBITHE,
3JIEMEHTapHOE cllydailHoe cOObITHE (3JIEMEHTApHBIN UCXOJT) CIy4YailHOro ONbITa, HAXOJUTh BEPOSITHOCTH
COOBITHI B OMBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH;

HaXOJUTh U (OPMYIHUPOBATH COOBITHS: NepeceueHne, 00beIMHEHNE TaHHBIX COOBITHH, COOBITHE,
IIPOTUBOINOJIOXKHOE JaHHOMY, MHCIIOJNb30BaTh JHarpaMMmbl OWjepa, KOOPAMHATHYIO NPAMYIO JUIS
pelieHns 3ajad, MOJb30BaThC (OPMYJION CIOXKEHHUS BEPOSITHOCTEH ISl BEPOSITHOCTEH IBYX M Tpex
CIIydaiiHBIX COOBITHH;

OIEpUPOBATh MOHATHUSIMU: YCJIOBHAs BEPOATHOCTb, YMHOJKEHUE BEPOSTHOCTEW, HE3aBHCHMBIE

COOBITHS, IEPEBO CIYYAHOTO DKCIIEPUMEHTA, HAXOJHUTh BEPOSITHOCTH COOBITHI C TOMOIIBIO TpaBHIIA
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YMHOXXEHUSI, JIepeBa CIIydyailHOrO OIbITa, MCIOJIb30BaTh (OPMYNITY IOJIHOH BEPOSITHOCTH, (OpPMYIY
baifeca mpu pemieHnn 3amad, ONpPENesATh HE3aBUCHMOCTh COOBITHH MO (GopMysie W MO OpraHU3aluu
CIIy4alHOT'O 3KCIIEPUMEHTA;

NPUMEHATh H3Y4YEeHHBbIE KOMOMHATOPHBIC (OPMYIBI JUIS MEPEYUCICHHUS SJIEMEHTOB MHOXKECTB,
3JIEMEHTAPHBIX COOBITUH CIYy4aiHOrO OMbITA, PELIEHU 3aj]ay 110 TEOPUU BEPOSTHOCTEH;

CBOOOJHO ONEPUPOBAThH MOHATHIMU: OMHAPHBIH CiTydaiiHbIN OIBIT (MCIIBITAHHUE), yCIIEX U HeyAaya,
HE3aBUCHMBbIE UCTIBITAHHSA, CEPHUS UCIIBITAHUMI, HAXOAUTh BEPOSTHOCTUCOOBITUI: B CEPUH HUCIBITAHUN 10
IEepBOT0 ycClexa, B CEpUH HCIBITAaHUN bepHymiM, B OnbITe, CBA3aHHOM CO CIIy4aifHBIM BBIOOPOM M3
KOHEYHOH! COBOKYITHOCTH;

CBOOOJHO OIEpUpOBaTh MOHATHAMM: CIly4aiiHas BeEJIMYMHA, PpaCHpeAeieHUe BEpOATHOCTEH,
ayarpaMma  pacrpenelieHusi, OWHapHas CiydaiiHas BeJIMYMHA, TE€OMETpUYEecKoe, OMHOMHAIBHOE
pacnpenesneHue.

K konny 11 kaacca oOydaromuiics HayquTCs:

OIIEpUPOBATh NOHATHUSAMHU: COBMECTHOE PACIIPENEICHUE JBYX CIIy4alHBIX BEJIUYMH, MCIIOIb30BaTh
Ta0JIMIy COBMECTHOI'O pAaCIpeleiIeHHs] JBYX CIy4YalHBIX BEJIMYUH Ui BBIJIEICHUS DPACIpENETICHUS
Ka)KJ0W BEJIMUMHBI, OIPEICIICHNS HE3aBUCUMOCTH CJIy4YalHbIX BEJINYUH;

CBOOOJHO ONEpPHpPOBATh IOHATHEM MAaTEMaTHYECKOrO OKUAAHUSA CIIydyalHOH  BEIMYMHbI
(pacmipenienieHus), NPUMEHATh CBOMCTBA MaTeMaTHMUYECKOTO OXKMJAHMS MPH PELICHUU 3a]ay, BEIYUCIAThH
MaTeMaTHYeCKOe OKUAaHNe OMHOMHMAIBHOTO U F€OMETPHUECKOTO PACIIPEACIICHU;

CBOOOZIHO ONEpUPOBATh TMOHATUSAMHU: JIUCIEPCUs, CTAHAAPTHOE OTKJIOHEHHME CIIydyalHOU
BEJIMYMHBI, NPUMEHATh CBOMCTBA IUCHEPCHUU CIy4YailHOW BENWYMHBI (paclpeleNeHus) MpH pPEeUIeHUU
3a1a4, BBIYMCIATH JUCHEPCHUI0 M CTAaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOro W OHMHOMHAIBLHOTO
pacpeneneHun;

BBIUUCIISATh BBHIOOPOYHBIE XapAaKTEPUCTHUKU IO JAaHHOW BBIOOPKE U OLEHUBATh XapaKTEPUCTHKHU
reHepalbHOW COBOKYIHOCTH JaHHBIX I10 BBIOOPOUHBIM XapakTepucTukaM. OIeHMBaTh BEPOSITHOCTH
COOBITUII W  TpOBEpATh MpOCTEHIINE CTATUCTUYECKHWE THUIMOTE3bl, IMOJB3YSICh H3yUYEHHBIMHU

pacipeaciCHusIMU.
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TEMATUYECKOE INIAHUPOBAHHME C YKABAHUEM KOJMYECTBA AKAJEMUYECKHX YACOB, OTBOAUMBbIX HA
OCBOEHHE KAKIOU TEMbI YYEBHOT'O IPEAMETA «BEPOSITHOCTD U CTATUCTHKA» 1 BO3MOKHOCTb
HUCITOJIB30OBAHUA 110 3TOU TEME 2JIEKTPOHHBIX (HUPPOBbIX) OBPA3OBATEJIBHBIX PECYPCOB

10 kaacc (He meHee 34 4.).

Haspanue pasgena |Koa-so |Kou-Bo IIporpamMHoe conep:kanue OcHoOBHbIE BUABI IeSITeILHOCTH yYalIuxcsi| JaeKTPoHHbIe 00pa3oBaTeibHble | [leATeabHOCTH
(Tembl) YacoB | KOHTP. NIPH U3YYEeHHHU TeMbl (Ha YPOBHe YUeOHbIX pecypesi (SOP), pecypcesl YUHUTeJIS € y4eTOM
pador JaelcTBU Hurepuer padoueii
(Ccpbuiku Ha JOP NPOrpaMMbl
KOPPEeKTHPYIOTCS 10 Mepe BOCIINTAHUS
NOATOTOBKH M MPOBEICHUA
ypoxa), MyJ1bTHMeuAa
NMPOrpaMMmbl, 3J1eKTPOHHbIE
YUYeOHNKH, 32JaYHUKH,
0ubMoTEeKu, BUPTyalbHbIE
Jaboparopuu,
HrpoOBbIe MPOrpaMMBbl,
kosuiekuuu [HOP
DIeMEeHTHI Teopuu3 0 'pad, ces3ubIi rpad, npeactaBneHuellpencTaBiasTe OO0BEKTBI M CBA3M MEXKAYDJICKTpOHHBIH  oOpa3oBaTenbHbIH|IleHHOCTH
rpados (39) Bamadu ¢ MOMOIIBIO Tpada. HIUMH ¢ ToMombio rpada, Haxomute mytHpecype «S cmam EID. Cpenneenay4ynoro
CrenieHp  (BaJICHTHOCTH) BEPIIMHBLMEXIY BepIInHAMHUTpada. obmee oOpazoBaHWe. YUeOHBIHO3HAHMSA:
ITyTs B rpade. Llenn u TUKIBL Beigensate B rpade menn ¥ nukisl. CTPOUTBMOIYIh IO PEUICHHI0 TPYAHBIX
I'padber  Ha  mmockoctu.  JlepeBofiepeBO MO OMHMCAHUIO CIYYalHOTO OTbBITA,BaJaHui Mo y4dneOHoMy mpeamery/@opMHUpoBaHUE
CIIy4ailHOrO 3KCIIEpUMEHTa OTHCHIBAThH CITydaifHble COOBITHS B TepMUHax[«MaTemaTHka (yriyOiaeHHBIAIOHUMAHUS
Inepesa. lypoBenb)» 10-11 kmacce», AOMaTeMaTH4ecKon
IPemats 3amaun ¢ moMousorpagos «M3matenscTBO  «IIpocBamieHney,Haykun Kak —cheps]
CCBLIKA 4ETOBEYECKOI
https://media.prosv.ru/documentatio |nesitensHOCTH,
n/ OBJIQICHUE  S3BIKOM|
MaTEeMaTHKH u
JJIEKTPOHHBIH  00pa3oBaTeNbHBIMaTEMaTHIECKOM
pecypc «Poccuiickas 3IeKTpOHHAsKyJIbTYpOi KaK
kosnay https://resh.edu.ru CpEeICTBOM
MO3HAHUS MUPA..
CrnygaiiHbIe OIBITHI,| 3 0  (CiyuaiiHble SKCTIIEpUMEHTSHI (ONBITH)  [BBIACIATH U ONMUCHIBATH CIIy4aiiHble COOBITHA{INEKTPOHHBIN 00pa3oBaTesbHblil  |[[[eHHOCTH Hay4HOTO
CiTydaiiHble COOBITHS H M CITy4aifHbIe COOBITHA. DIeMEHTapHBIEB CITydaifHOMOTIBITE. pecype « coam EI'D.», ccpuika [O3HAHMS:
BEPOSTHOCTH COOBITHHA coObiTist  (Mcxompl).  BepositHocTe@opMynupoBaTh  ycioBus  mpoBeaeHushitps://media.prosv.ru/documentatio
(34) cydaiiHOro  coOBITHS. BeposTHOCTHCITydalHOTO OIBITA. n/ DopmupoBaHue
cOOBITHH B OIBITaxX IHaxoauTh BepOsITHOCTH COOBITHIIB ONBITAX C[OJICKTPOHHBIH 00pa3oBaTeIbHbIH  [HOHMMaHHUS
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|paBHOBO3MO)KHI)IMI/I

|pecypc «Poccuiickas neKTpoHHAs

C PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU 3J€eMEHTapHBIMY] MaTeMaTHUeCKOH
COOBITHSIMH MCXOAaMHU ikomax https://resh.edu.ru HaYKH Kak cepsbl
4EeTIOBEUECKOH
InesTenbHOCTHY,
OBJIaJICHHE S3BIKOM
MaTEMaTHKH U
MaTeMaTHYECKON
KYJIbTYpOH Kak
CPEICTBOM
[MO3HAHUS MUPA..
Onepauuu [lepeceuenue, oObpenuHeHnEIcONBp30BaTh  OHAarpaMMBl  Dijepa  HJNEKTPOHHBIN oOpa3oBarenbHEI  [[laTproTHdeckoe
HaJ MHOXXECTBAMU H IMHOYKECTB U coObITHH,BepOabHOEe  omucaHue  coObiTuil  mpHpecype «S cnam EI'D.», cepuika BOCIIUTAHUE!
COOBITUSAMU. [TPOTHBOIOIOKHBIC COOBITHSL.BBITOJTHCHUHN OTICPAITUit https://media.prosv.ru/documentatio
CrnoxeHue U Dopmyiia croxKeHUs HaJl COOBITHSIMHU. n/ dopMupoBaHHe
[YMHOXEHUE BEPOSITHOCTEH VYcnoHas|O1ieHUBaTh HU3MEHEHHE BEPOATHOCTEHDIEKTPOHHBIH 00pa30BaTeNbHbI |1eHHOCTHOTO
BEPOSITHOCTEM. BEPOSATHOCTD. YMHOKEHHE[COOBITUH 10 Mepe HacTyIuleHHs: Jpyruxjpecypc «Poccuiickas 3JeKTpOHHAS  |gTHOMIECHHUE K
'YciioBHasI BEPOSTHOCTb. BEPOSTHOCTEH. COOBITHIT B CITy4aifHOM OTIBITE. mikosay https://resh.edu.ru OCTHKEHUAM
HezaBucumblie coOBITHS @DopMmyna yCIOBHOW BepOSATHOCTH.[PemaTs 3ajauu, B TOM YHCIIE [pOCCHITCKIX
(59) DopMyita MOIHON BEPOSITHOCTH. C HCHOJB30BaHUEM JE€peBa  CIIy4allHOIo MATEMATUKOB 1
Dopmyna  baiieca.  HesaBucumbleombiTa, GOpMYI CIOKESHUS poccuiickoit
COOBITHS M1 YMHOXCHU A BepOﬂTHOCTeﬁ IMaTeMaTH4eCKOU
LIIKOJIBI,
MCIOJIb30BaHKUE ITUX
IMOCTHIKEHHH B
IpyTux Haykax,
[TEXHOJIOTHSIX,
chepax IKOHOMHKH.
Cepun buHapHbIi CIIy4aiHbIi onbIT|Pa30MBaTh  CJIOXHBIE OKCHEPUMEHTHI Ha/JJIEKTPOHHBIIT 00pa3zoBartenbHblii  [[pynoBoe
MOCIIEJ0BATEIEHBIX (WcmipITaHME), YyCIeX W HEeylada.oTIeNbHBIC NCTIBITaHus. pecype « coam EI'D.», ccpuika BOCTINTAHUE!
MCIIBITAHUIN. He3aBucUMBIE UCIIBITAHUS. IPemaTs 3a/1a4n Ha IIOUCK https://media.prosv.ru/documentatio
Mcnbitanusa bepaynam. Cepusi HE3aBHCHMBIX HCIBITAHUN JOBEPOATHOCTEH COOBITHIl B CEpUM HCIIBITAHHIUN/ Bocnuranue
CityuaifHbIii BEIOOD nepBoro ycnexa. Cepusi HE3aBUCUMBIX[IO TIEPBOTO YCIeXa U B CEPHSAX HCIBITAHUIDIEKTPOHHBIH 00pa3oBaTeNbHBI  [FOTOBHOCTH K TPYY,
n3 KOHEUHOH ucneiTanuit  beprynnu. CnydailHeliibepHyIud, a TakKe B ONBITAX CO CIydaliHBIM |pecypc «Poccuiickasi 2IeKTpOHHAsT [MHTEpEC K
COBOKYITHOCTH (54) BBIOOp M3 KOHEYHOH COBOKYITHOCTH. [BBIOODOM U3 KOHEYHOH COBOKYMHOCTH cimikonay hitps://resh.edu.ru [pa3IMuHBIM cepam
IMpaxTnueckas padboTa MCTIOIb30BaHUEM KOMOMHATOPHBIX (DaKTOB U npodeccHnoHATEHON
C  HCHOJB30BaHHEM  AIIEKTPOHHBIX(POPMYI, B TOM YHCIE B XOJ€ IPAKTHUYECKOH e TeTpHOCTH,
rabuI. paboTBl ¢ TpPHUMEHEHHWEM CTaHIAPTHBIX CBSI3aHHBIM C
byHKITHI Ctpoutb COBMECTHBIE MaTeMaTHKON U e
lpactpeneneHus. N3yuars CBOWCTBA MPUII0KEHUSAMH,
MaTEMaTHYECKOTO OKUIAHUS. TOTOBHOCTB K
Pemate 3agaud ¢ THOMOILIBI H3YyYEHHBIX AKTHBHOMY Y4aCTHIO
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CBOMCTB.

Mo w3ydeHHeIM  QopMynaM  HaXOIMTh,
MaTeMaTHueCKHe  OXHUAAHUS  CIIyYaiHBIX|
BEJIMYMH, MMEIOIIUX TI'€OMETPHYECKOE U]
OMHOMMATIPHOE pacTpeneIeHus

B pCIICHNUU

MPaKTUYCCKUX 3a/1av

MaTeMaTHYECKOM
HaIlIpaBJICHHOCTH

City4yaiiHbIe BEJTMYMHBIH
pactipenenenus (144)

14

Coyuaitnas BenmamHA. Pactipenencuue
BEpOSITHOCTEM.
[pacTipeieeHusl. Omneparmn HaJ|

pacupeneneHuid. bunapuas ciyvaitnas
BETTMYMHA. I'eometpuueckoe
[pacti-pesiesieHue. BbunomuansHOE]
[pacIpeeneHue. MatemaTuueckoe
0>KMJJaHUE CIIy4aiiHOU BEJIUYUHBI.
CoBMeCTHOE pacmpeleeHue JBYX|
cay4ailHblX BenuuuH. HesaBucumble
coy4aiinple  BenuuuHbL.  CBOWCTBA
MaTeMaTHYECKOTO OXKUAAHHUS.
MaTemaTHueckoe O)KUJaHHE
OWHAPHOWCTYYalHOW BEJTHYMHEI.
MaTemaTHueckoe 0XKHJIaHUE|
TEOMETPHUYECKOTO ¥ OMHOMHAIBLHOTO
[pactipeneneHuil. Hucnepcus 7|
cTaHgapTHOE OTKIOHeHHe. [lucnepcus
OMHApHOI CITy4aiiHOW BEJITMYMHBIL.
CBoiicTBa JUCTIEPCHH.
MaTtemaTuecKoe 0XKUIAHUE,
MIPOU3BEACHUS M IHCIEPCUS CYMMBI
HE3aBUCUMBIX CIIYYalHbIX BEJIUYMH.
Mucnepcus OMHOMHAIILHOTO
[pacrpeneneHusl.

[IpaxkTuyeckas pabora C
MCTIONb30BaHUEM JNEKTPOHHBIX
TaOJImIL

OcBanBaTh IOHSATHUSA: cnyqaﬁHa;I BCJIINYHHA,

JuarpammMapacnpenenesue, Ta0nuIa pacnpeneeHus,

muarpamMMa pacrpeeneHus.

cirydaiiHbIME BenuuuHaMu. [IpuMepsiHaxoanTs 3HAUCHNS CyMMBI U MPOU3BEICHUS

CrydaHbIX BenHYMH. CTpOUTh OWHApPHBIE
pactpesieNieHuss 10 ONHCAHHIO COOBITHH B
cnydaitHbIxonbeiTaXx. CTPOUTH U PAcIO3HABATH
FeOMeTpUYEcKoe U OMHOMUANIBLHOE
[pactipeieneHusl.

IPemiats 3a7a4u Ha
MaTEeMaTHUECKOTO OXKHUIAHHS.
CTpoUTh  COBMECTHBIE  pPAacCHpeeNICHHUS.
IM3ydaTh CBOICTBa MaTEMAaTHYECKOT 0|
0KUTaHUS.

lPemare 3agaud ¢ MHOMOLIBI H3YyYEHHBIX
CBOMCTB.

Mo w3ydeHHbIM  QopMynaM  HaXOIWTh,
MaTeMaTHUECKHEe  OXHJIAHHUS  CIydailHbIX
BEIWYMH, HWMCIONUX TI'EOMETPHUUECKOEe U
OMHOMUATBHOE pacTpeIeTIeHUs

OcBauBath MOHATHS: JHcIepcus,
CTaHIApPTHOE OTKJIOHEHHUE Clly4aiiHO’
BEJTMIHHBI.

IHaxoauTe AuCHIEpCUIono pacipeaeaeHuIo.
IM3y4aTs cBOICTBA TUCTIEPCHUH.

Mo w3ydeHHpIM  QopMynaM  HaXOIMTh,
Imrcriepcuio OMHOMHMAIBHOTO pacIipeaeIeH s,
B TOM YHCJIC B XO/I€ TIPAKTUIECKON paboThI

BBIYUCIICHUC

OBLLEE
KOJIMYECTBO
YACOB IO
[MPOI'PAMME
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11 kaacc (He MeHee 344)

HaunmeHnoBanne Koa- | Koa- IIporpamMHoe conep:kanue OcHOBHBIE BU/IbI 1eSITEIbHOCTH DJIeKTPOHHbBIE 00pa3oBaTeIbHbIe JleATeIbHOCTD YUHTEIsl €
paszenos (Tem) BO BO y4yauuxcsi IpM M3y4YeHUHU TeMbl (Ha pecypcsl (QOP), pecypebl MHTepHeT yderom pabouei
IIPOrpaMMBbl YaCOBKOHTP YPOBHe y4eOHBIX el cTBUIl (Cepliaku Ha DOP KOppPeKTHPYIOTCS MO (POrPaAMMbl BOCIIUTAHUS
0JILH Mepe NMOJAr0TOBKH M NPOBE/ICHUs YPOKa),
BIX MYJbTHMeINA MPOTrPaAMMBI,
padot 3J1eKTPOHHBIE YYeOHNKH, 3aJaYHUKH,
010 IM0TeKH, BUPTYAJIbHbIC
Jaboparopum,
HIPOBBIE NporpamMmsl, koJuiexknuu IHOP
BakoH Oosbmmx uucen| 5 0 |HepaBenctBo  YeObrména. TeopemaPa36upats JIOKa3aTeNbCTBA TEOpeM.[DJIEKTPOHHBII 00pa3oBaTebHbIN pecypc  |[leHHOCTH HAYYHOTO
(59) Ue6rméBa. Teopema bepHymn. OcBauBath BBIOOPOUHBIN Metoa«S cnam EI'D.», ceplika TMO3HAHUS:
3akoH OoJpliMX 4ncesl. BwiOopouHbliiccienoBanuii, B ToM uuciae B xoxehttps://media.prosv.ru/documentation/ DopmupoBaHUE TTOHUMAHHS
METOJI HCCIICIOBAHUH. MPaKTHIECKOH paboThI (JIIeKTPOHHBIN 00pa30BaTENBHBIN PECype  [MAaTEeMaTHYECKOH HAayKH Kak
[MpakTryeckas padboTa ¢ UCHOIB30BaHUEM «Poccuiickas 31IeKTPOHHAsI IIKOJIa cepsl YeJI0BEYECKOH
DIIEKTPOHHBIX TAOIHIL https://resh.edu.ru MEeATENILHOCTH, OBJIALEHUE
SI3BIKOM ~ MATEMaTHKH |
MaTeMaTHIeCKOH
KyJIBTYpOH KaK CpeACTBOM
[MO3HAHUS MHUDA..
(DNIeMEHTHI 6 0 [CenepanbHasi COBOKYMHOCTb U ciydaiiHas(OcBanBaTh TIOHATHS: reHepalibHas|DIIeKTPOHHBIH 00pa3oBaTesbHbIl pecypc  [LleHHoCcTH HAY4YHOI0
MaTeMaTH4ECKON BBIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMHICOBOKYITHOCTh, BbIOOpKa,  BbIOOpouHOe«S cnam EI'D.», ccpinka MO3HAHMS:
CTaTUCTUKH (64) xapakTepuctukamu. OIleHKa CpefHero WcpemHee u  BbIOOpouHast — aucmepcusihttps://media.prosv.ru/documentation/ DopmupoBaHne TOHUMAaHUS
ITUCIIEPCHU TeHEPAIbHON COBOKYITHOCTH C|BBIUUCIATE BBIOOPOUYHBIE XapaKTePUCTHKHDIEKTPOHHBII 00pa30BaTeNbHbIN pecypc —|[MaTeMaTHuecKOil HayKH Kak|
MOMOIIBI0 BBIOOPOYHBIX XapaKTEPHCTHK.M Ha X OCHOBEOLICHUBATh XapaKTepUCTHKH|«Poccuiickast aIeKTPOHHAS IIIKOJIa» cepnl YeJI0BeYECKOH
OueHnBaHNE BEPOSTHOCTEH COOBITHH NOreHepaIbHOW COBOKYITHOCTH. https://resh.edu.ru IeSITeNIbHOCTH, ~ OBJIAJICHHUE]
BerOOpke. CratucTHdeckass — rumore3a.OcBamBaTh  MOHSTHSA:  CTATHCTHYECKas SI3BIKOM ~ MATEeMaTHKH |
IMpoBepka NpOCTEWIIMX  THUIOTE3  CPUIOTE3A. MaTeMaTHIeCKOH
[TOMOIIBIO CBOWCTB n3y4eHHbIX|ONEHNBATh  BEPOATHOCTE  COOBITHH U KyJIbTypoH Kak CpPEACTBOM
[pacrpenieneHuil. [IPOBEPATh NPOCTEHIINE TUMOTE3bl HA MO3HAHUS MUpA..
IMpaxkTryeckas paboTa ¢ UCIOIB30BAHUEMOCHOBE BBIOOPOYHBIX JAHHBIX, B TOM YHCIIE
PIEKTPOHHBIX TaOJIHI B X0JI€ MPAKTHIECKONHPAOOTHI
HemnpepriBHbIE 4 1 [[Ipumepbl HENPEPBHIBHBIX  CIyYaWHBIX[3HAKOMUTHCS TOHATUSAMH: HEMPEPBIBHASDIEKTPOHHBIH 00pa3oBaTenbHbIN pecype  [[IaTpuoTHYeckoe
Cly4JailHble  BEJIMYUHBI BEJIMYMH. OyHKIMA IJIOTHOCTH(CTY4aiiHast BEJINYMHA, HenpepbiBHOES cmam EI'D.», cepuika BOCIIMTAHHE:
(pacrpenenenus), BEPOSTHOCTH. PaBHOMepHOEpacnpenenenne, GyHkumsa  miotHocTrNttps://media.prosv.ru/documentation/ DopMupoBaHUe
MOKa3aTeIbHOe n pacTipesieneHue. [Ipumepst 3a/1a4,BEpOSITHOCTH.  HaxoauTes  BepOSTHOCTHDIEKTPOHHBIM 00pa30BaTEeNbHBIN peCypc  [[IEHHOCTHOTO OTHOIIEHHE K
HOpMaJIbHOE MIPUBOAAIINX K IIOKA3aTSIEHOMY COOBITHH 1T0 JAHHOW (QYHKIHU «Poccuiickas 3JIeKTPOHHAS IIIKOJIA ITOCTIKEHHSIM POCCHICKIIX
pacnpenesneHus (44) M K HOPMAJIBHOMY pacIpeJelICHUSIM. [UIOTHOCTH. https://resh.edu.ru MaTEeMaTHKOB 1
DyHKIUS ~ IJIOTHOCTH  BEPOSTHOCTU[3HAKOMUTHCS C MOHITUSAMU: IIOKA3aTEIBbHOE [poccuiickoit
MOKa3aTeIbHOTO PACHIPEIECICHHS. [pacmpeneneHue, HOPMAaJIbHOE MaTeMaTHYEeCKOM ILIKOJIbI,
DyHKIUS ~ IUIOTHOCTH  BEPOSTHOCTHUpACHpEACICHHUE. MCTIONb30BaHUE 3TUX
HOpMaJILHOTO pacnpeieiIeHus BolaensiTe MO ONUCAHMIO  CIyYaiHBIE [TOCTHXKEHHH B IPYTUX
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BEIMYMHBI, paclpe/ieICHHbIC
o MI0Ka3aTeIbHOMY
HOPMaJbHOMY 3aKOHY.
Pa30oupath nmpuMepsl 3a/1a4, MPUBOSIINX K
MOKa3aTeIbHOMY DPACIPENENICHHI0 H K
HOPMaJIbHOMYPACHPEIEICHHIO

3aKOHY,  TO|

HAyKax, TEXHOJOTUX,
chepax YKOHOMHUKH.

Pacnipenenenue 2 [locnenoBaTenbHOCTD OJJMHOYHBIX|BBIACIATH 110 OMHCAHUIO CITyIaifHOTOONBITADNEKTPOHHBIN 00pa30oBaTenbHbIN pecypec  |/IlyXOBHO-HPAaBCTBEHHOI0
[Tyaccona (249) HE3aBUCHMBIX COOBITHI. BEIMYMHBI, pacTpenencHHble 1o 3akoHyS camam EI'D.», cepinka BOCIIHTAHMS:
[Mpumep  3amaum,  npuBomsimei  kllyaccona. https://media.prosv.ru/documentation/ dopmupoBanne
pactipenenenuio [Iyaccona. Pematp 3amaun, B TOM 4YHCIE B XOAEDJICKTPOHHBIM 00pa3oBaTEIbHBIA pecypc |[HPaBCTBEHHOTO CO3HAHMA,
[MpakTrdeckas padoTa MpakTHYecKo paboTel ¢ mnpuMeHeHneM«Poccuiickast 3MeKTPOHHAS KO STUYECKOTO MIOBE/ICHNS,
C HICTIONTb30BAHHEM DIICKTPOHHBIXTAOIMI] [CTAHAAPTHBIX  GYHKUMEA  dnekTpoHHBIXNtPS://resh.edu.ru CBSI3aHHOTO c
raduiy MPAKTHIECKUM
MPUMEHEHUEM JTOCTHKEHHUU
HAayKd ¥ JeSTEeIbHOCTBIO
[y4€Horo, OCO3HAHUE
ITYHOTO BKJIa/ia B
MOCTPOCHNE  YCTOHYHUBOTO
Oymytero;
CBs13b Mexay| 6 KoBapuamus aByX cirydaiHbIX Benn4nH.JOCBaMBAaTh MOHATHSA: KOBapHalus, (JIIeKTPOHHBIN 00pa30BaTENBHBIA pecype  [ICTeTu4ecKoro
CIy4aitHBIMU Koappunnent xoppensunu. CoBmecTHbleKodGGUINeHT  Koppemsiuuy, JmHelHHas«S caam EI'D.», cepnka BOCIIUTAHUS:
BeTMYMHAMU (61) HAOJIFOIEHUS JBYX BEJIMYMH.[3aBUCUMOCTb. https://media.prosv.ru/documentation/ BocruraHue 3¢TeTUYECKOTO)
Bri6opounblii koaddureHt koppensiuu.(OIeHNBaTh  XapakTep  CBSI3M  MEXIY[DJIEKTPOHHBIH 00pa3oBaTeIbHbIA peCypC  [OTHOIIECHHE K MHpY,
Pasnuune Mexay JIMHEHHOM CBS3BI0 MCIy4allHBIMU  BelIMYMHamu, ucxond usi«Poccuiickas 31eKTpOHHAS KO BKIFOYas JCTETHUKY)|
MPUYMHHO-  CJIEJCTBEHHONM  CBS3BIO.IPHUPOABI  MaHHBIX M BBIYKCIEHHBIXNEPS://resh.edu.ru MaTeMaTHYeCKuX 0OBEKTOB,
Uluneiinas  perpeccust.  IIpakTuueckasixapakTepUCTHK. [paccyKJIeHUH,
[paboTa ¢ HCIOIB30BAHMEM 3JIEKTPOHHBIXMICIOIB30BAaTh JAHMArpaMMbl pPacCEUBaHHS BOCTIDHHMYHBOCTh K
raduIy st n300paKeHHs COBMECTHOTO| MaTeMaTHYECKHM acIeKTaM
[paccerBaHUsl JaHHBIX. [Pa3ITMYHBIX BHUJIOB
Haxonuts K03(h(pUIIMEHTBHI ocyl CKYCCTBa;
muarpaMmbl, B TOM 4YHCIE€ B  XOJE
MPaKTHYECKOH paboThl € NPHUMEHEHHEM
cTaHIapTHHIX GyHKIMI
O6001meHne n 11 [MpencraBneHne MaHHBIX € TMOMOUILIOIIOBTOPAT H3YyYEeHHOE W  BBICTPAUBATHOJIEKTPOHHBIM 00pa3oBaTenbHbIN pecypc  [TpyaoBoe BocmuTanue:
cucTeMaTH3alys 3HaHUH Tabnaui, W AMarpamM, — ONMcaTeNbHasCUCTeMY 3HaHUH «S1 coam ET'D.», cebliika BocnutaHue roToBHOCTH K
(1149) CTATHCTHUKA, OTIBITHI C PABHOBO3MOKHBIMH https://media.prosv.ru/documentation/ Tpymy, HHTEPEC K
BIIEeMEHTapHBIMU COOBITHSIMH, [Pa3JIM4YHBIM cdepam
BBIYKMCIIEHHE BEPOATHOCTEH COOBITHH C https://sdamgia.ru/ podeccHoHaIBHOM
mpuMeHeHHeM (GopMyl u rpadHIecKuX ESITENIBHOCTH,  CBS3aHHBIM|
MEeTOIOB (KOOpJIWHATHAS TpsSIMasi, TePEBO, c MaremMatukon u €€
jiuarpaMmma Oiinepa), CllyJaiiHble [TPUJIOKEHUSAMU,
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IBCJIMYUHEI.

COTOBHOCTb K AKTUBHOMY|
y4aCTHIO B peuICHu Y|
MPAKTUICCKUX 3aJ1a4
MaTEMaTHIECKOI
[HAITPABJICHHOCTH

OBIIEE
KOJMYECTBO
YACOB
[TPOTPAMME

IO,
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[Tpunoxenue 1

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITIPOLIECCA
1.0BA3ATEJIBHBIE MATEPHUAJIBI VISl YYHEHUKA

1. Maremaruka: anrebpa ¥ Hayajla MaTeMaTHUYeCKOro aHaiu3a, reoMeTpus. Anredpa u
Hayayia Maremarnueckoro ananusa. AnumoB I.A., Komsrua FO.M., Tkauea M.B. u nmpyrue 10-11
kiacc. AknuonepHoe oomiectBo «M3marenbctBo «Ilpocsemenne»,2023.

2.  Maremaruka: anrebpa ¥ Hayajla MaTeMaTHYECKOro aHanu3a, reomerpus. [eomerpus
Artanacsn JI.C., byry3o B.®., Kamomnes C.b. u apyrue. 10-11 kiacc.. AKIMOHEpHOE OOIIECTBO
«M3natenscTBO «IIpocsemnienuer, 2023.

1.  OBA3ATEJIBHBIE MATEPUAJIBI J1JISd YUUTEJIA

1.  AranacoB II. T., AranacoB H. II. COopHUK MaTeMaTH4eCKHX 3aJady C MPaKTHYECKUM
conepxanueM: Ku. nns yuurens. — M.: [Ipocsemenue, 1987. — 110 c.

2. Bunenkun H. SI. ®ynkuuu B npupone u texnuke: KH. aig BHeknaccHoro urenus [IX—X ki1.
— M.: Ilpoceemenne, 1985. — 165 c. (Mup 3HaHMI).

3. Bopowwarmna O. A., Beiconkmii M. P., Tpyaun A. A. SAmenxo W. B.
[IpakTUKOOPUEHTHPOBAHHBIE MaTEMaTHYECKHE 3a/Ja4d KaK CpEACTBO pa3BUTHS (YHKIHOHATHHON
rpamoTHOCTH // Ilenarornueckue usmepenus. — Ne 2. — 2021. — C. 130-140.

4, JHemeneBa H. B. Kommiekchbie yucia. KommuiekcHbie yucna : coopHuk 3amad / H. B.
HemeneBa; M-Bo c.-x. P®, denepanpHOoe TOC. OFOKETHOE 00pa30B. YUPESIKICHHUE BBICIIETO. 0OPa30B.
«[Tepmckas roc. c.-x. akaz. uM. akaa. J. H. [Ipsaummnkosay. — [epmb: UIIL «IIpokpoctsy, 2016. — 32
c.

5. Anekceea E. E. HutepakTuBHBIe 1a00paTOpHO-NIpaKTHYECKUE paOOThL. Y4eOHBIN
npeamer «Marematuka». YrinyOneHHbIH ypoBeHb, 10—11 kimacchl: MeTOoaWYECKHE PEKOMEHJAIUH IS
yuureneli / E. E. AnekceeBa. — M.: ®I'BHY «MucTuTyTt ctpateruu pa3sutus oopazoanus PAOy, 2023.

3. HU®POBBIE (QJIEKTPOHHBIE) OGPA3OBATEJIBHBIE PECYPCHbI:

1. http://festival.1september.ru/ - S uny Ha ypok MareMatuku ( METOIMYECKUE PA3PAOOTKH)

2. http://pedsovet.su/load/18 - Ypoku, KOHCTIEKTHI.

3. http://www.prosv.ru- caiit uznarenscta «IIpocBenienne» (pyoprka «MaTeMaTukay)
4.  http:/www.drofa.ru - caiit m3narenncta [Ipoda (pyopuka «MaremaTnka)

5. 5.http://www.fipi.ru- mopran nHGpOpPMAIIMOHHOW OAIEP)KKH MOHUTOPUHTA Ka4eCTBa

o0OpasoBaHmsl, 371eCh MOKHO HaliTh DefiepanbHbI OaHK TECTOBBIX 3a/IaHUM.

- www.school.edu.ru

- www.math.ru

- WWW.it-n.ru


http://festival.1september.ru/
http://pedsovet.su/load/18
http://www.ege.edu.ru/
http://www.fipi.ru/
http://www.school.edu.ru/
http://www.math.ru/
http://www.it-n.ru/

- www.etudes.ru

6. http://vk.com/club91095222 - rpynma «MaTtemaruka ajist Bcex» (7151 TUCTAHITMOHHBIX

KOHCYJIbTAIIMH ydaluxcs)

7. http://www.center.fio.ru/som - MeToauueckue peKOMEHIAINN YIUTETIO-IPEIMETHHKY

(mpencTaBieHBI BCE HIKOJIbHBIC MPEAMETHI). MaTepHuasl 1J1si CAMOCTOSTEIFHON pa3paboTKH MPO(MIbHBIX
npo0 ¥ aKTHBH3ALMU Tpoliecca 00yUdeHHUs B CTaplIei MIKOJIe.

8.  http://www.edu.ru - I{learpanbHbiii 00pa30BaTEeIbHBIN MTOPTA, COAEPKUT HOPMATUBHBIC

JOKYMEHTbl MUHHCTEPCTBA, CTaHAAPThI, HH(GOPMALIHIO O IPOBEACHUE SKCIIEPUMEHTA, CEPBEP
UH(POPMALMOHHON MOIEeP>KKH EAMHOTO rocyJapCTBEHHOTO 9K3aMEHa.

9.  http://www.internet-scool.ru- caiit UaTepHeT — mikosisl u3aarenbcTsa [IpocBemieHue.

VY4eOnblli 11aH pa3zpaboTaH Ha OCHOBE (peepaabHOT0 6a3MCHOTO y4eOHOTO TIIaHa JIis
o0ureoOpaszoBarenbHbIX yupexaeHuii PO u npeacrasnser oonacts 3Hanuil «Marematuka». Ha caiite
npeacTaBieHsl UHTEpHET-ypOKH 10 alireOpe W HayaiaM aHallu3a ¥ T€OMETPHUH, BKIFOUAIOT IMOJTOTOBKY
cmaun EI'D, TTHA.

10. http://www.legion.ru— caitt nsgarenscrBa «JIeruon»

11. http://www.intellectcentre.ru— caiit u3narensctBa «Muremiekt-1lenTpy», rae MOXKHO HAWTH

y4eOHO-TPEHUPOBOYHBIE MaTEpUabl, I€MOHCTPALIMOHHBIE BEPCUU, OAHK TPEHUPOBOUHBIX 3aJIaHUH C
OTBETaMHU, METOJUYECKHE PEKOMEHIALIMU U 00pa3libl peLICHUM

12.  http://www.fipi.ru- mopran nadGOpMaHOHHON HOAIEPKKHA MOHUTOPHHTA Ka4eCTBa

o0pa3oBaHusl, 3/1eCh MOXKHO HalTH PeniepanabHblil OaHK TECTOBBIX 3aJaHUM.
4 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOLHECCA
WNHTepakTHBHAs JOCKA.
Komnerorep.
MynbTUMEIUIHBIA IIPOEKTOP.
VYuurenbckuii cton-1 mr.
Crynps: yuurenbckuil -1 mr., yuennueckue -30 wr.; napra — 15 mr.
Jlocka menoBas -1mit.
ITpunTep

KomnekT yepTeKHbIX HHCTPYMEHTOB: JINHEHKA, TPAHCIIOPTHUP, YTOJIbHUK, IUPKYJIb.
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KommnekTel IIAaHUMETPHUICCKUX U CTCPCOMETPUUCCKUX TEJI.

[EY
©

JleMOHCTpalOHHBIE TAOJIUIIBI.

[
=

Komrrext HOPTPETOB BCIIMKUX MATCMATHKOB.

[
no

Crenpg «HOHBIN MaTEMATHK)
13.  Crenpg «DopMyIIsl pemieHUs 3a1a9d»
JleMoHCTpalIMOHHBIE TAOIUIIBI.

1.  OOGnacTb onpesaeseHNs U YCIOBHE PaBEHCTBA IPOOH HYIIIO


http://www.etudes.ru/
http://vk.com/club91095222
http://www.center.fio.ru/som
http://www.edu.ru/
http://www.internet-scool.ru/
http://www.legion.ru/
http://www.intellectcentre.ru/
http://www.fipi.ru/
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16.

CreneHu ¢ IeTbIMU ITOKa3aTeNIMU

I'paduk pyskmmM, 0OpaTHON JaHHOMN

I'padrueckoe pemenne ypaBHeH s X-=a

Haxnon rpaduka pyaknum k ocu OX B 1aHHOIA (.)

I'paduk muHeitHOM GyHKIMN y=KX+b (y=ax2)

I'padpux 0O6paTHOM IPOMOPIIMOHATILHOCTH (MPSIMOM TTPOITOPITUOHATBHOCTH )
3aKOHBI «+» U «-»

['padux mokazaTenpHON QyHKINN

I'padux nuHEHHON PyHKITUN

['paduk kBagpaTuuHON GyHKIUU(DHYHKIIHH FaX2+bX+C)

A) nenenue ¢ OCTaTKOM

b) onHounensl

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Andasur rpedeckuit

Crenenn

Jlunetinas GyHKIUSA

JpoOHo — nuHelHas GyHKIUs

3aauu Ha IPOLIEHTHI

Anrebpanueckue npeodpazoanust (1)
Anrebpanyeckue npeodpazoanus (1)
KBagparHoe ypaBHEeHHE

KBagpatHblil TpexuieH

KBanpatuunas GyHKIMs (KBaApaTHOE HEPABEHCTBO)
KBanpatnunas QyHKius (KBagpaTHOE HEPABEHCTBO)
Tab6nuia kBagparos ot 10 g0 100
3aKOHBI «+» U «-»

JleneHue ¢ oCTaTKOM

AndaBut rpeueckuit

Crenenb

Jluneitnast pyHkuus

JpoOHo — nuHelHas GyHKIUs

3a1auu Ha IPOLICHTHI

Tab6muia kBagparos ot 10 7o 100
Tabnuna npocThIX yrcesn

[TocTpoeHus ¢ MOMOLIBIO IUPKYIISA
Koopaunats! BekTOpa

Pemenne npsMOyroybHBIX TPEYTOJIbHUKOB



41. TloctpoeHue ceYeHHS] MHOTOTPaHHUKA

42. HexkoTtopbie BEKTOPHBIE (OPMYITBI

43. llpumeHeHHE BEKTOPOB U PEIICHHUIO POJa

44. BpruutaHue BEKTOPOB

45. BnucaHHBIN yroJu

46. Tlnomaau miockux duryp (1)

47. Tlnomanu mockux ¢uryp (1I)

48. T'eomerpus Tpeyroiapauka (1)

49. Teomerpus Tpeyroasuuka ( 1I)

50. Jlmuna oxpyxuocTH. [Lmomanp kpyra

51. CooTHomIeHHE MEXY YIJIaMU U CTOPOHAMH Y IPSMOYTOJILHOTO TPEYroJIbHUKA

52. Merpudeckne COOTHOIICHUS B TPEYTOJIbHUKE

IIporpammHbIe cpeacTBa

1. Oneparmonnas cuctema. Windows 10

2 AHTuBHpYcHas nporpamma Kacnepckoro

3.  DailyoBBIif MEeHEKEP (B COCTABE ONEPANIMOHHON CHCTEMBI WIIH JI. ).

4 [TporpamMmmMHoOe obecrieueHune JIJIsl OpraHu3aluy yIpaBiIsieMOro KOJUIEKTUBHOTO U
Oe3omacHoOro A0cTymna B uHTepHeT. bpannmaysp u HTTP-nipokcu cepsep.

5.  IIporpamma-apxuBaTop.

6. HMHTerpupoBaHHOE OPHCHOE MPHUIOKEHHE, BKITFOUAIOIIEE TEKCTOBBINA PEJAKTOP,
PacTpOBBI U BEKTOPHBIN rpauecKre pelakTopbl, IporpamMmy pa3pabOTKu Mpe3eHTalul 1
3JIEKTPOHHBIE TAOJIUIIBI.

7.  MynpTUMeaMa NPOUTpPHIBATENb (BXOAUT B COCTAB OMEPANMOHHBIX CUCTEM WU Jp.).

8.  Bpaysep (BXOIUT B COCTaB ONEPAMOHHBIX CHCTEM WJIH Jp.).

9.  IIporpamma MHTEPaKTHBHOTO OOIICHUSI.

10. PenaxTopbl BEKTOPHOH U PacTpOBOU IpaduKu.

11. TIIporpamma /i IpOCMOTpPA CTATHUECKUX N300paskeHHH.

12. MynbsTHMeIHA TPOUTPHIBATEI.



