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MNOACHUTEJIBHASA 3AIIUCKA
[Iporpamma mo MaTemaTHKe YriyOIEHHOTO YpOBHS AJisi 00YyYaIOIIMXCsl HA YPOBHE CPETHETO OOIIEeTo
oOpazoBanus pa3padorana Ha ocHoBe PI'OC COO ¢ y4€ToM COBpEMEHHBIX MUPOBBIX TPEOOBaHUM,
MPEIBSIBISEMBIX K MATEMAaTHUECKOMY 00pa30BaHUIO, W TPAAUIUNA POCCUHCKOTO 0Opa3zoBaHUS.
Peanuzanust mporpaMMsbl 0 MaTeMaTHKE OOECIIEUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHLIUAMU,
COCTABIISIFOLIMMH OCHOBY JJISi CAMOPA3BUTHUSI M HEIIPEPHIBHOTO 00pa30BaHuUs , LIEIIOCTHOCTD
OOIIEKYIBTYPHOT0, TUYHOCTHOT'O U TIO3HABATEILHOTO PA3BUTUS IMYHOCTH
00yJaromuXcs.
B nporpamme 1o mMaremMaTuke YYTEHbI UJeH U mojoxeHus «KoHuenuuu pa3BUTHS MaTeMaTHYECKOTo
obpaszoBanus B Poccuiickoit denepanun». B cOOTBETCTBUMU ¢ Ha3BAaHUEM KOHIICTIIIMA MaTEMaTHIECKOE
oOpa3oBaHHe [IOJDKHO, B YacCTHOCTH, pelaTh 3ajadyy OOeCHedeHHUs HEOOXOAMMOro CTpaHe 4YHcIia
o0yJaromuxcsi, MaTeMaTU4YeCKasi MOATOTOBKA KOTOPBIX IOCTATOYHA JIJIsl MTPOJOJKCHHSI 00pa30oBaHMUs 110
pa3IMYHBIM HamNpaBleHUSM, BKJIIOYas MpErnojaBaHHE MaTeMaTHKW, MaTeMaTUYECKUE HCCIIeOBaHUS,
paboty B cdepe MHPOPMAITMOHHBIX TEXHOJOTHA W JAPYTUX , a TaKkKe OOeCIeueHUs IJsi KaKIoro
oOyyaromerocsi BO3MOXXHOCTH JIOCTHIKEHHSI MaTEeMaTHMYeCKONW TIOJTOTOBKM B COOTBETCTBHH C
HEOOXOIMMBIM €My ypOBHEM. VIMEHHO Ha pelIeHUE 3THX 3a]ad HalleJeHA MPOorpaMMa M0 MaTeMaTHKe
yri1yOIE€HHOTO YPOBHSL.

B smoxy mmdpoBoit TpaHchopmanuu BceX cdep UETOBEUSCKON IEATCIHBHOCTH HEBO3MOXKHO CTaTh
00pa3oBaHHBIM COBPEMEHHBIM UEJIOBEKOM 0€3 XOopolleld MaTeMaTH4eCKOW MOJATOTOBKU. ITO
OOyCJIOBJIEHO TE€M, 4YTO B HallM JHH pacTéT YHCIO CIEHUATBHOCTEH, CBS3aHHBIX c
HEMOCPEJACTBEHHBIM INPUMEHEHHEM MaTeMaTUKU:M B chepe IKOHOMUKH, U B Ou3Hece, U B
TEXHOJIOTHYECKUX O0OJIacTAX, M JlakeB rymMaHuTapHbIX cepax. Takum oOpazom, Kpyr oOydaronuxcs,
JUIS KOTOpPBIX MaTeMaThKa CTAHOBHUTCS 3HAYUMBIM MpeaMeToM, (yHIaMEHTOM 00pa3oBaHUS,
CYIIECTBEHHO paciupsercs. B Hero BXOISAT HE TOJNBKO OOydarommecs, IJIAHUPYIOMIME 3aHUMAaTbCs
TBOPUECKOH U HCCIenoBaTeNbCKOM paboToli B oOnacTu MaTeMaTUKd, WHGOpPMATUKH, (DU3HMKH,
SKOHOMHKM M B JPYrux oOONacTsiX, HO M Te, KOMy MaTeMaTHKa HY>XHa /IS HCIOJb30BAHUS B
npodeccusix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEll.

[IpuknanHas 3HAYMMOCTb MAaTEMaTHKUM OO0yCJlOBI€Ha TeM, 4YTO €€ MpPeAMETOM  SIBIISIFOTCS
(dbyHIaMeHTallbHbIE CTPYKTYpbl HaIlero0 MHpa: MPOCTPAHCTBEHHbIE (OPMBI U KOJMYECTBEHHBIC
OTHOIIEHHUS, (PYHKUMOHAJIbHbIE 3aBUCUMOCTH M KaTErOpUU HEONPENENEHHOCTH, OT MPOCTEHIINX,
yCBaMBAaEMbIX B HEMOCPEACTBEHHOM OIIBITE, JO AOCTATOYHO CIOXHBIX, HEOOXOIUMBIX AJISl Pa3BUTHS
HAy4YHBIX U TEXHOJIOTUYECKUX HJIel. be3 KOHKpEeTHBIX MaTeMaTHYeCKUX 3HAHUM 3aTpyITHEHO TOHUMaHKE
MPUHLUIIOB YCTPOICTBA M MCIOJb30BaHUSI COBPEMEHHOW TEXHUKH, BOCHPHUATHE M HMHTEpIIpeTanus
pa3HoOOpa3HOW COIMAbHOM, SKOHOMHMYECKOH, TMOJUTHYECKON uHpopManuu, ManodpQpexkTuBHa
MIOBCEJIHEBHAsI IMpPaKTUYeCKas JesATeIbHOCTh. Bo MHOrux cdepax mpodeccuoHanbHOW NIesSTeIbHOCTH
TpeOYIOTCS. YMEHHsI BBITIOJNHATH PAcu€Thl, COCTABIAThH ATOPUTMBI, MPUMEHAITH (POPMYIBI, MPOBOIUTH
reOMEeTpUUYECKNE U3MEPEHUS U TIOCTPOEHUS], UNTaTh, 00padaThiBaTh, MHTEPIPETUPOBATH U NIPEICTABIIST
nH(pOpMaIIKIO B BUJIE Ta0NIHUII, AUarpaMM U TpaduKOB, TOHUMATh BEPOSTHOCTHBIN XapaKTep CaydailHbIX
COOBITHH.

OnHOBpPEMEHHO C pacuIMpeHreM chep NpUMEHEHNs: MaTeMaTHKU B COBPEMEHHOM 00I1iecTBe Bc€ Ooiee
BaYKHBIM CTAHOBUTCSI MATEMaTUYECKHUM CTUIIb MBILIUIEHUS, TPOSBIISIOLIUICS B ONPeIeIEHHBIX
YMCTBEHHBIX HaBbIKax. B mpoliecce n3yueHrs MaTeMaTHUKy B apceHal NpUEMOB U METOI0B MBIIILIICHUS
YeJloBeKa eCTECTBEHHBIM 00pa30M BKIIOYAIOTCSI MHIYKIUS U IeIYKIIHsL, 0000111eHne 1 KOHKPETU3allus,
aHallM3 U CUHTE3, KJIaccu(uKaIms u cucTeMaTi3anus, abctparupoBanue u aHanorus. OObeKThI
MaTeMaTHYeCKUX YMO3aKIJIIOUEeHUH, MpaBuja UX KOHCTPYUPOBAHMS pAaCKPHIBAIOT MEXAHU3M JIOTHUYECKHUX
MOCTPOCHMI, CIIOCOOCTBYIOT BBIPA0OTKE YMEHUSA(POPMYIMPOBATH, OOOCHOBHIBATh U JI0KA3bIBATh
CYXJEHHUSI, TEM caMbIM (POPMHUPYIOTIIOTUYECKUN CTWJIb ~ MblIUIeHUs. Benymas  pousb
MPUHAJICKAT MaTeMaTHKeB (POPMUPOBAHHUH aJTOPUTMUYECKON KOMIIOHEHTHI MBIIIUICHUS U
BOCIIUTAaHUM YMEHMH JIEHCTBOBATH 10 33JJaHHBIM aJITOPUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U
KOHCTPYUPOBaTh HOBBIE. B mpoliecce pemieHus 3a1a4 — OCHOBBI JUIsl OpraHu3alul yaeOHOH
NeSITEIbHOCTH Ha ypPOKaX MaTeMaTHUKU — pa3BUBAIOTCS TBOpUECKasi UIPUKIIAAHAs] CTOPOHBI MBIIIJICHHSI.
OOyuenne MaTeMaTHKEe JaéT BO3MOKHOCTh Pa3BUBAaTh y OOYYAIONIMXCA TOYHYIO, PAI[HOHATBHYIO U
MH(OPMATUBHYIO pPEYb, yMEHHE OTOMpaTh Haubojiee NOIXOSAIINE SI3bIKOBBIE, CHUMBOJUYECKUE,



rpaduyecKue cpeacTBa Al BRIPAKEHUs! CYKICHUN U HArJISAHOTO UX IIPEICTaBICHHUS.

Heo0XxonuMbiM KOMIOHEHTOM OOIIEH KyJNbTyphl B COBPEMEHHOM TOJIKOBAaHHMHM SIBIIsIETCS oOriee
3HaKOMCTBO C METOJaMH II03HaHMs JEHCTBUTENBHOCTH, NPEACTAaBICHHE O INpeAMETe U METOoJle
MaTeMaTHKH, €r0 OTIUYUAX OT METO/JO0B ECTECTBEHHBIX M T'YMAHHUTApHBIX HayK, 00 0COOEHHOCTSIX
IPUMEHEHMsT MaTeMaTUKU JUIs pelleHHs HaydyHbIX M MPUKIAJHBIX 3anad. Takum oOpazowm,
MaTeMaTHueckoe 00pa3oBaHnue BHOCUTCBOM BKJIAJ B (pOpMUpOBaHUE OOIIEH KyJIbTyphl YEJIOBEKA.
M3yuenne MaTeMaTUKU CIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHHIO YEJIOBEKA, MTOHUMAHHUIO KPAaCOThI U
U3AILIECTBA MaTEMAaTUYECKUX PACCYKICHHUH, BOCHPUATHIO I'€OMETPUYECKUX (OpM, YCBOCHHIO HJIEU
CUMMETpPHHU.

[TpuopurerHpiMu 1iesiMu 00ydeHus MareMatuke B 10—11 knaccax Ha yriy0néHHoM

YPOBHE IIPOI0JIKAOT OCTaBAThCS:

(dopMHpOBaHKE LIEHTPAIBHBIX MAaTEeMAaTHYECKUX MOHSATHHA (YHCIIO, BEIMYMHA, TeOMeTpruyecKas ¢Gurypa,
NIEpEMEHHAsA, BEPOSITHOCTb, (DYHKIIHS, IPOU3BOIHASL, HHTETPAJ), 00ECIIeUMBAIOIUX TPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTHYECKOr000pa30BaHus 00YJaIOIINXCS;

[OJIBEICHUE 00YYaroUIMXCsl Ha JOCTYIIHOM JUIsl HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSA3M MaTeMaTHUKU U
OKpY’KaloIIero MUpa, MOHMMAaHUIO MATEMATUKH KaK YacTh OOIIeH KyJbTyphl YeIOBEYECTBA;

pa3sBUTHE MHTEUIEKTYaIbHBIX M TBOPYECKHMX CIIOCOOHOCTEH OOYyYalommxcs, MO3HABATEIBHOM
aKTUBHOCTH, WCCJIEIOBATEIbCKUX YMEHUH, KPUTHYHOCTH MBIIUICHHUS, HWHTEpeca K H3YYCHHUIO
MaTeMaTHKHU;

¢dopmupoBaHue  (QYHKIMOHAJIBHOW  MaTeMaTW4YeCKOM  IpPaMOTHOCTH:  yYMEHHUS  paclio3HaBaTb
MaTeMaTHYeCKWEe  aCMeKThl B pEalbHBIX  JKU3HEHHBIX  CHUTYalUsX U TMPU H3YYCHUU JIPYTHUX
y4EOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyIUpOBaTh UX Ha S3bIKE
MaTeMaTHKU M CO371aBaTh MAaTEeMAaTHUYECKUE MOJEIH, TPUMEHATH OCBOCHHBIH  MaTeMaTHYECKUi
anmapar Juis pellieHus NPaKTUKO-OPUEHTHPOBAHHBIX 3a/ady, WHTEPHPETHUPOBaTb U OLICHUBAThH
MIOJTyYCHHBIE PE3YJIbTATHL.

OCHOBHBIMU JIMHHMSIMU cofiep>kaHusi MaremMatuku B 10—11 knaccax yriiyOa€HHOTO YpOBHS SIBJISIFOTCS:
«Yucna u  BbUMCHEHMS», «Anredpa» («AnreOpandeckue  BbIpaXeHUS»,  «YpaBHEHUS U
HepaBeHCTBa»), «Hauasa mMareMaTHUecKoro aHalluzay,

«["eomerpus» («I'eomerprueckue GUrypsl U UX CBOHCTBaY, «/I3MepeHNEreOMETPUUECKUX BETUUNHY),
«BeposTHOCTB M cTaTHCTUKaY». J[aHHBIE JIMHUU Pa3BUBAIOTCS MMapajuleIbHO, KaXKAas B COOTBETCTBUU C
COOCTBEHHOI JIOTHKOH, OTHAKO HE HE3aBUCUMO OJIHA OT JPYT'Oii, a B TECHOM KOHTAKTE U
B3auMojieiicTBun. Kpome 3Toro,ux o0benHsAET JOrMuecKasi COCTaBIIAIONIAst, TPAAULIMOHHO MTPUCYIIas
MaTeMaTHKe W TPOHU3BIBAOIIAS BCE MATEMAaTHIECKHUE KYPCHI U CO/IEPIKATENbHbIC JTMHUU.

[Tporpamma 1o mMareMaTHKe IpeAycMaTpUBaeT n3ydyeHue ydeOHoro npeamMeta «MaremaTHkay B paMKax
TpEX y4eOHBIX KYpCOB: «Anrebpa W Havalia MaTeMaTHYECKOTO aHajm3ay, «['eomerpusi», «BeposTHOCTh
U craTUcTUKa». DOpMHUpOBaHUE JOTMUYECKUX YMEHHH OCYIECTBIISETCS Ha MPOTSHKEHUH BCEX JIEeT
oOy4eHHsI ~ Ha YpPOBHE CpeaHero  oOmero oO0pa3oBaHUsA, a AJIEMEHTHI JIOTUKUA BKIIOYAIOTCS B
cojiep KaHue BCEX Ha3BaHHBIX BbIIIE YUEOHBIX KYpCOB.

OOmiee  KOIMYECTBO  YacoB, HANpaBIEHHBIX HA  M3yYe€HUE  MaTeMaTHKU Ha yriayOJIeHHOM
yposHre — 544: B 10 kacce — 272 vaca (8 wacos B Heneno), B 11 kiacce —272 yaca (8 4acoB B HeIENH0).

OBECIHHEYEHUE OBPA3OBATEJIBHOI'O ITPOLUECCA

1. Anrebpa u Havana MareMaTudeckoro aHanusa (B 2 yactsax), 10-11 kmaccsl / yacts 1: MopakoBud
A.T., Cemeno I1.B.; yacts 2: Mopakosuu A.I'., Cemenos I1.B. uznarensctBo «Muemo3una» Mocksa
2020

2. 'eometpust 10-11 kmaccel :yuebnuk ans 10-11 kmaccoB cpenneit mkonsl./JI.C. AranacsH, B.®
Byry3os, C.b .Kamgomres u np. — 2-¢ uzganue-M.: [Ipoceemenne,2020.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaxaanckoro BocnUTAHHSA:

C(OPMHUPOBAHHOCTh TPAXKAAHCKOM MO3MLMU O0YyYarolerocs Kak akTUBHOI'O M OTBETCTBEHHOI'O WiieHa
poccuiickoro obuecTsa, MpeiCcTaBIeHHe O MaTeMaTHYeCKHX OCHOBAaX (DYHKIIMOHMPOBAHUS Pa3IMYHbIX
CTPYKTYp, SIBJICHMH, IpPOLEAYp TIpakJaHCKOTro oOuiecTBa (BBIOOPBI, ONPOCH U JPYroe), yMEHHe
B3aUMO/IEHICTBOBATh C COLIMAIIBHBIMA HHCTUTYTaMHU B COOTBETCTBUHU C UX (YHKUUSAMH U Ha3HAUEHUEM;

2) MAaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh  POCCHUHCKOW  TPaKJTAHCKOM  UIACHTHYHOCTH, YBOKECHUS K TMPONUIOMY U
HACTOSAIIEMY POCCHUMCKOM  MareéMaTUKH, UEHHOCTHOE OTHOILIECHHE K JTOCTUKEHUSIM POCCUHUCKUX
MAaTeMaTUKOB M POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI, MCIIOJIb30BAHUE 3TUX JOCTUKEHHU B JPYTUX
HayKaX, TEXHOJOTHusX, chepax SKOHOMHKH;

3) AYXOBHO-HPAaBCTBCHHOI'0O BOCIIMTAHMSA

OCO3HAHUC NYXOBHBIX HeHHOCTeﬁ pOCCHfICKOl"O Hapoaa, C(i)OpMI/IpOBaHHOCTL HPaBCTBCHHOI'O CO3HAHMA,
OTUYCCKOro IOBCACHHA, CBA3AaHHOIO C IMPAKTUYCCKUM MPUMCHCHHUEM JOCTIDKCHUH HAayKH U
ACATCIIBHOCTBIO y‘IéHOFO, OCO3HAHHEC JIUIHOI'OBKJIaAa B IIOCTPOCHUC YCTOP'I‘{PIBOFO 6yﬂymero;

4) ICTETUHYECCKOI'0O BOCIIMTAHUSA

9CTECTUYCCKOC OTHOIICHUEC K MUPY, BKIIOYAAd 3CTCTUKY MATCMATHYCCKUX 3aKOHOMepHOCTCI71, O6’beKTOB,
3aaa4, peHIGHI/If/'I, paCCY)I(I[eHPIfI, BOCIIPUUMYUBOCTbK MAaTCMATHUYCCKUM aCIICKTaM pa3JIMYHbIX BUI0B
HCKYCCTBA,

5) ¢pusuyeckoro BocnuTaHUsN:

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHITh MAaTeMaTHYEeCKHE 3HAHUS B HHTEpecax 3J0pOBOr0 H
Oe3omacHOro oOpasa >KM3HM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 370pOBBIO (370pOBOE IMUTAHMUE,
cOamaHCUpPOBAaHHBIA PEXHUM 3aHATHH M OTAbIXA, peryispHas (u3nueckas aKTUBHOCTH), (pusmueckoe
COBEPILICHCTBOBAHUE IIPH 3aHATUSX CIIOPTUBHO-03JOPOBUTEIBHON EATENBHOCTBIO;

6) TpynoBoro BocnuTanus:

TOTOBHOCTh K TpPYAY, OCO3HAaHWE IIEHHOCTH TPYJIOJMIOOUS, HHTEPEC K pasnuyHbIM chepam
npodeccCHOHANBEHOM NEATENbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW M €€ TPUIIOKEHUSMH, YMEHHUE
COBEpIIIaTh OCO3HAHHBIM BHIOOP OynylIed mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC  >KU3HEHHBIC
IUIaHBI, TOTOBHOCTh U  CIIOCOOHOCThK MaTeMaTH4eCKOMY O0Opa3oBaHUIO W caMOOOpPa30BaHHUIO Ha
MPOTSDKEHUM BCEW JKWU3HU, TOTOBHOCTh K AKTHBHOMY YYacTUIO B PEIIEHWH MPAKTHUECKUX 3ajad
MaTeMaTHYeCKON HalpaBIeHHOCTH;

7) 3KOJIOrMYeCKOT0 BOCIIUTAHUS

CCbOpMI/IpOBaHHOCTB DKOJIOTHUECKOH KYJIBbTYPBbI, IOHUMAaHHUEC BIUAHUA COOUUAIIBHO- SKOHOMHUYCCKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLMATBHON Cpe/bl, 0CO3HAHUE TTI00aTBHOT0 XapaKTepa
OKOJIOTHYECKHUX np06neM, OopucHTalrA Ha IPUMCHCHHUEC MATCMATHYCCKUX 3HAaHUHU JJI1 pCUICHUA 3a1a4 B
00acTu OKpYKAOIIEH Cpelibl, MJIAaHUPOBAHUE MOCTYIKOB U OLIEHKH UX BO3MOKHBIX TIOCIIEICTBUN AJIs
OKpY>KaroIlen Cpeibl;

8) HeHHOCTH HAYYHOI 0 NO3HAHMA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU U
OOIIIECTBEHHON MpakTHKH, IMOHMMaHHE MaTeMaTH4eCKOM Haykh Kak cdepbl ueloBe4ecKoi
JACATCIIBHOCTH, J3TAaIlOB eé Pa3BUTHUA U 3HAYUMOCTH JISA pa3BUTUSA LHUBUIIUW3AlMKU, OBJIAACHHUC A3BIKOM
MaTeMaTUKd W MaTeMaTH4ecKoll  KyJIbTypoH Kak CpeACTBOM MO3HAHUS MHpPa, TOTOBHOCTh
OCYIICCTBIIATDH MPOCKTHYIO U UCCICIOBATCIIBCKYIO ACATCIIBHOCTD MHAUBHUAYAJIBHO U B TPYIIIIC.



METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare u3ydeHHss MaTeMaTUKH Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHUsy OOydaromerocs
OynyT chopMHpOBaHbl MMO3HABATE/IbHBIC YHHUBEPCAIbHBIC Y4eOHbIC ACHCTBUS, KOMMYHHKATHBHBIC
YHUBEpPCaJIbHbIE yUeOHbIE JEHCTBUS, PETYJISITUBHbIE YHUBEpCAJIbHbIE y4eOHBbIE JEUCTBUS, COBMECTHAS
JESTSILHOCTb.

ITo3HaBaTe/IbHbIe YHUBEPCAJbHbIE y4eOHbIEe 1eilCTBHS

Ba3oBble JJornyeckue 1ecCTBUA:

BBISIBJISITH M XapaKTEpU30BaTh CYIISCTBEHHBIC MPU3HAKM MAaTEMaTHYEeCKHX OOBEKTOB, TOHSATHH,
OTHOIICHUH MEXIy MOHATUSIMH, (OPMYIHUpPOBATh OMpEIENIeHUs TMOHATUH,  yCTaHABJIUBATb
CYIISCTBCHHBIH TPU3HAK  KiIaccU(UKAIMKM, OCHOBAHUS JJsi OOOOIICHHUS W CPAaBHEHUS, KPUTCPHUH
MIPOBOAMMOIO aHAJIN3a;

BOCIPUHUMATH, (OPMYITUPOBATh U MPEOOPA30BBIBATH CYXKICHHS: YTBEPIUTEIbHBIC U OTPUIATECILHBIC,
€IMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISTH MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U IMPOTHBOPEYUSB (DaKTax, NaHHBIX,
HAOJIIOJICHUSAX W YTBEPXKJICHUAX, TMpeIararb KPUTCPUU IS BBISBICHUS 3aKOHOMEPHOCTCH U
MPOTUBOPEUHIA;

JieaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKHU, JCIYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUCHUMH,
YMO3aKJIIOUEHUH M0 aHAJIOTHH;

MPOBOJIUTh  CAMOCTOSITEJIbHO J0KAa3aTelbCTBA MATEMATHUYECKUX YTBEPXKIACHUM (mpsiMble M OT
MIPOTUBHOTO), BBICTPaNBaTh apTyMEHTALMIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BBIOMpATh CHOCO0 pelieHus yueOHOU 3a/1aduu (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHHUSI, BHIOMPATh
Hau0oJIee MOAXOIAIIUHN ¢ YIETOM CaMOCTOSATEIHHO BBIICIICHHBIX KPUTCPHUEB).

Ba3oBble uccienoBarTelbcKue 1eiicTBUS:

WCIIOIb30BaTh  BOIMPOCHI KaK MUCCIIEN0BATENLCKIUI HHCTPYMEHT MO3HAHUS,(POPMYIUPOBATH BOIPOCHI,
(buKcupyromue MpoTUBOpeYne, MpodJieMy, YCTaHABIMBATh HMCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIMIO0, MHEHHE ; IPOBOAUTH CAMOCTOSATEIBHO

CIUTaHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAaHUE [0 YCTAaHOBJIEHHIO OCOOEHHOCTENH MaTEMaTUYECKOTO
00BEKTA, SIBICHUS, TTPOIIECCa, BHISIBICHUIO 3aBUCUMOCTEH MEX1y 00bEKTaMH, SBICHUSMH, TIPOIIECCAMU;
CaMOCTOSITENNFHO (POPMYITUPOBATH 0000IIEHNUS U BBIBOABI IO Pe3yNbTaTaM MPOBEAEHHOTO HAOIIOICHUS,
WCCIIEI0BAHMS, OLICHUBATh JJOCTOBEPHOCTH MOJYUYEHHBIX PE3yJIbTAaTOB, BEIBOJOB M 0000IIECHHUI;
MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIIBUTATH MPE/IOJIOKEHUS O €T0 Pa3BUTHHU
B HOBBIX YCJIOBHSIX.



PabGora c undgopmanueii:

BBISBJIATH ACPUIUTHI MH(OpMALMU, JAaHHBIX, HEOOXOAUMBIX IS OTBETa HAa BOIPOC U JUISl PELICHUS
3a/1a4y;

BEIOMpaTh MH(POPMAIMIO M3 HMCTOYHUKOB PA3IMYHBIX THIIOB, aHATU3UPOBATh, CHUCTEMAaTU3HPOBATh W
MHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BUAOB U (HOPMITPEICTABICHHUS;

CTPYKTYypUpOBaTh HH(MOpMALMIO, TMPEACTaBIATh €€ B pasluyHbIX (Qopmax, WLIIOCTPUPOBATD
rpauvecKu;

OLICHHUBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSATEIBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHbIE YHHBepcajibHble Y4YeOHbIe JAeiicTBUS:

BOCIIPUHUMATh M (OPMYIIMPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBHSMHUH LEISIMUA OOUICHHUS,
SICHO, TOYHO, TPAaMOTHO BBIP@KaTh CBOI TOYKY 3PCHHUS B YCTHBIX WM IMMCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 110 XO/Iy PeLICHHUs 3a7aui, KOMMEHTUPOBATh IOJYYE€HHBIN pe3ylbTaT;

B XO0/Ic OOCYXXIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYX/IaeMOW TEMbI, MPOOJIEMBbI, peliaeMoin
3aJjaud, BBICKA3bIBaTh WJICH, HALICJICHHBIC HA TOWUCK PEIICHUS, COIMOCTABIATh CBOM CYXKICHUS C
CYXKIEHUSIMH JIPYIHX YYaCTHHKOB JIMAJIOTa, OOHApPY)KUBATh pazIMuMe M CXOJACTBO TIO3WIHUH, B
KOPPEKTHOH Gopme (HOopMYIHpPOBATh PA3HOTIIACHS, CBOM BO3PAKEHHSI,

MPEJCTABIATh PE3YJIbTAThI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHHMS, TIPOCKTA, CAMOCTOSITEIIBHO
BBIOMpPATH (hOpMAT BHICTYIUICHHS ¢ YIETOM 3a/1a4 MIPE3CHTALUN U OCOOCHHOCTEH ayIUTOPHH.

PerynasiTuBHble yHHBepcajibHble y4eOHbIe JeiicTBUS

Camoopranu3anmusi:

COCTaBJIAITh IUIAH, AJITOPUTM PEIICHMs 3a/Ja4yd, BBIOMPATh CIMOCOO PEIICHUS C Y4ETOM MMEIOLIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C
y4€TOM HOBOI HH(OPMAIIHH.

CaMOKOHTPOJIb:

BJIa/IETh HaBBIKAMM IIO3HABATEJIbHOM peQuieKCMM KaK OCO3HAaHUS COBEPIIAEMBIX JEUCTBUH H
MBICIMTENIbHBIX IPOLECCOB, UX pe3yJbTaToOB, BJaJeTh CIOCO0aMM CaMONPOBEPKU, CaMOKOHTPOJISA
Ipolecca 1 pe3yabTaTa PelIeHns: MaTeMaTHYeCKON 3aauu;

IIPEIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PELICHUM 3a/ladl, BHOCUTb KOPPEKTUBHI B
NeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OLICHHMBATh COOTBETCTBUE pe3yJIbTaTa LEU M YCIOBUSAM, OOBSCHATH NMPUYMHBI JOCTUKEHUS WU HE
JOCTHXKEHHUS Pe3yJIbTaTOB AEATEIIbHOCTH, HAXOIUTh OLIMOKY, 1aBaThOLEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eITEJIbHOCTD:

MOHUMAaTh M HCIOJB30BAaTh IMPEHMYIIECTBA KOMAHIHOW W WHAMBHIYaTbHOH pabOTHI MPU pEIICHUH
y4eOHBIX 3a/1a4, IPUHUMATh 1I€JIb COBMECTHOM J1€ATEIbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThl, pacrpenensTh BUABI pabOT, JAOrOBAPUBATHCS, OOCYXJAaTh IMPOLECC M pe3ylbTaT paboThl,
0000111aTh MHEHUSHECKOIBKUX JIIOIEH;

y4acTBOBaTh B TIpPYyNIOBBIX (opmax paboTel (0OCyxkIeHUs, OOMEH MHEHH,

«MO3TOBBIE HITYPMBI» U MHBIE), BBIIIOJHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOM JICHCTBUS C
IPYTUMH YJI€HAMH KOMaHJbI, OIIEHUBATh Ka4eCTBO CBOETrO BKJIaZa B OOIIMI MPOIYKT IO KPUTEPHSIM,
c(OpPMYIHPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBUSI.

IIpeaMeTHble pe3yJbTaTbl OCBOCHHS (QenepaabHOi padouyeil MporpaMMbIIIO MaTeMaTHKE
MIpeJICTaBJICHbI 10 ToJjaM O0y4YeHHs B paMKaX OT/IEIbHBIX Y4€OHBIX KYPCOB B COOTBETCTBYIOIINX
paszfenax HacTOsIIIENH TPOrpaMMBL.



1. YueOHblil Kypce «Ajiredpa U Ha4Yajla MaTeMaTHYeCKOr0 aHAJIN3a» SBIISICTCA OJHUM M3 HamOosee
3HaYMMBIX B MpOrpamMMe CpeaHero oomero o0pa3oBaHUs, IOCKOJBKY, C OJHOW CTOPOHBI, OH
o0ecrneurBaeT MHCTPYMEHTAIbHYIO 0a3y /Ul U3y4eHHUs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroi
CTOPOHBI, (POPMHUPYET JOTHYECKOE U A0CTPAKTHOE MBIIIICHHE 00YyJaloUINXCsl Ha YPOBHE, HEOOX0IMMOM
JUISL OCBOCHHSI HHPOPMATHKHU, OOLIECTBO3HAHMS, HCTOPHH, CJIOBECHOCTH W JAPYTrUX TUCHUIUIMH. B
paMKax JaHHOTO YyU4eOHOTO Kypca 0OydarolIfecs OBJIaJeBalOT YHUBEPCAIbHBIM SI3bIKOM  COBPEMEHHOM
HayKH, KoTopas (opMmynaHpyeTr CBOM JOCTHXKEHHs B MaTeMaTHdeckoi (opme.

VY4eOHbIil Kypc anreOpsl U Hayal MaTEMaTHMYECKOI'O aHaliu3a 3aKiaJblBa€T OCHOBY JUISl YCIIELIHOTO
OBJIQJICHUS] 3aKOHAMU (U3HKH, XUMHUU, OMOJOTHHM, MOHMMAHUS OCHOBHBIX TEHICHIHMH pPa3BUTHS
SKOHOMHKH U OOIIECTBEHHOH >W3HHW, IMO3BOJSET OPUEHTHPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX H
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIb30BaTh WX JUIS JalbHEWIero oOpa3oBaHHUS U B
MOBCEJHEBHOM M3HM. B TO e  Bpemss  OBiIaJeHHE  aOCTPaKTHBIMH U JIOTUYECKU
CTPOTMMHU KOHCTPYKUHUSMHU anredpbl MU MaTeMaTHYEeCKOrOo aHalu3a pa3BUBAaeT YMEHUE HaXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTH, JOKAa3bIBaTh YTBEPIKACHUS C MOMOIIbIO UHIYKLIHUUA U
paccyxaath JeAYKTUBHO, MCIOJIb30BaTh O00OOIIECHHE U KOHKPETU3AIHUIO, abcTparupoBaHue u
aHaJoOTHI0, (OPMHUPYET  KPEaTHBHOEH KPUTHUECKOE MBILLICHHE.

B xonme uzydyenus ydebHOrO Kypca «Anredpa M Hayala MaTeMaTHUYECKOTO aHajan3a» o0ydarouluecs
I10JIy4a0T HOBBIM ONBIT PEIIEHUs IPUKIIAJHBIX 3a/1a4, CAMOCTOATEIbHOTO [IOCTPOEHUSI MaTEMAaTUYECKUX
MoOJieJiell peanbHBIX CUTYyalluid, MHTEPHpPETAlMl TOJYyYEHHBIX PEIIeHUH, 3HAKOMATCA C MpPUMEpaMu
MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B IpPHUpPOJAE, HAyKe M HUCKYCCTBE, C  BbLIAIOIIMMHUCS
MaTEeMaTHYECKUMH OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblii Kypc 00J1a1aeT 3HAYUTEIBHBIM BOCIHTATEILHBIM TTOTCHIMAIOM, KOTOPBIA peaan3yeTcsl Kak
yepe3 y4eOHbIN MaTepual, CocoOCTBYIONINI (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U Yepe3
cneuupuKy ydeOHOW NesATeNbHOCTH, TpeOyromeil NpoJOHKUTENBHON KOHIICHTPAlMd BHHUMAHUS,
CaMOCTOSITENTbHOCTH, aKKYPAaTHOCTH MOTBETCTBEHHOCTH 32 MOJIYyUYEHHBIH pe3yNbTaT.

B ocHoBe MeTouKM 00yueHHs anredpe v HayajlaM MaTeMaTU4YeCKOro aHalIn3a JIEKUT e TeIbHOCTHBIN
MPUHIUT 00yYECHHUS.

B cTpykType yuebHoro kypca «Anredpa u Hayajla MaTEMAaTUYECKOTO aHaIN3a» BbIAEIIEHBI CIEeIyIOIIHe
coJiepKaTeIbHO-METOANYECKUE TMHUU: «HrCTa U BBIYUCICHUSY,

«DyHkuu U rpaduku», «YpaBHEHHS M HeEpaBeHCTBa», «Hauama mareMaTH4ecKoro

aHanm3a», «MHOXEeCTBa M JIOTUKa». Bce OCHOBHBIE cONEp)KaTENTbHO-METOAMYECKIE JIMHUH H3y9aroTCs
Ha TMPOTSHKEHHUH JIBYX JIET 00yUeHUsI Ha YPOBHE CpeaHEro o0Iero oopa3oBaHusl, €CTECTBEHHO TOTOTHSIS
JpYyT Apyra U MOCTENEHHO HACBIIAsCh HOBBIMU TEMaMU U pa3zenamu. JlaHHbIN y4eOHbIH Kypc SBIsSeTCS
WHTETPAaTUBHBIM, TIOCKOJBKY OOBEOUHSET B cede coAepKaHHe HEeCKOIbKUX MaTeMaTHUYeCKHUX
AUCHUIIIIMH, TaKHX KakK anre6pa, TPUTOHOMETPU, MaTeMaTHYEeCKUU aHaJIn3, TCOpHUA MHOXKCECTB,
MaTemaTtuyeckasjioruka u apyrue. [Io mepe Toro kak o0yJaromuecs oBIIaJeBalOT BCE Ooliee MUPOKUM
MaTeMaTUYeCKUM ammnapaTroM, y HUX TMOCIEAOBATEIbHO (OPMUPYETCS U COBEPIICHCTBYETCS yMEHUE
CTPOUTh MAaTEeMAaTHUYECKYI0 MOJENb pealbHOW CHUTyallud, NPUMEHSATh 3HaHHs, TOTy4YeHHBIE MPHU
W3YYCHHH YYeOHOTO Kypca, IS PEIICHUS CaMOCTOSATEIbHO CHOPMYITHMPOBAHHONW MaTeMaTHYeCKON
3aJlaud, a 3aTEMUHTEPIIPETUPOBATH CBOW OTBET.

ConepxarenbHO-MeTOIMYEeCKass TUHUS «UucCiia ¥ BBIYUCIICHUS» 3aBepiiacT (GOPMUPOBAHHWE HABBIKOB
UCTIONIb30BAaHUsl JCHCTBUTENBHBIX YHCEN, KOTOpOE OBLI0O HAaYaTo Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanms. Ha ypoBHe cpegHero obmero oOpazoBanusi 0c000€ BHUMaHUE YAEIAeTCs (OPMUPOBAHUIO
HAaBBIKOB palMOHaJIbHBIX BI)I‘-II/ICJ'IeHI/II\/’I, BKJIIFOYAKOIINX B ce0s UCII0JIb30BAHMUE Pa3IUYIHBIX (l)OpM 3alInucCu
quclia, YMEHUE JeNaTh MPUKUIKY, BBINONHITH MPUONMKEHHBIC BBHIYHCICHUS, OLIEHWBATH YHUCIIOBBIC
BBIPAXCHUA, pa60TaTB C MaTeMaTUYEeCKMMH KOHCTAaHTaMH. 3HaKOMEIE O6yanOHII/IMCSI MHOXECTBA
HATypaJIbHBIX, [ENbIX, PAlUOHAIBHBIX W JEHCTBUTENBHBIX YHCEN JOMOJHSAIOTCI MHOXECTBOM
KOMIUJIEKCHBIX 4YHcel. B KaXKIOM M3 OTHX MHOXECTB pacCMaTpUBAIOTCA CBOICTBEHHEIE cMy
crenuQpuIecKre 3a/1a4 1 ONepaliy: IeJICHUEe HAlleJI0, OTIEPUPOBAHUE OCTATKAaMHU Ha MHOXECTBE IIEJIbIX
qucelsl, 0coOble CBOMCTBA pallMOHAJIbHBIX W HUPPALMOHAIBHBIX 4ucel, apupMETHUYECKHE OIepaluu, a
TakKe€ WM3BIICUCHHE KOPHS HATypalbHOW CTEMEHH Ha MHOXECTBE KOMIUIEKCHBIX 4Hcell. biaromaps
MOCJICI0BATEIIFHOMY PACIIHPEHUIO0 KpPyra HMCIIOIb3yeMbIX YHCEN M 3HAKOMCTBY C BO3MOXHOCTSMHU HX



MPUMEHEHUS [UIsl pEelIeHUs pa3iNuHbIX 3a1ad (GopMHpyeTcs MpeAcTaBlIeHUE 0 €IMHCTBE
MaTeMaTUKM KaKk HaykKu H €€  pOoJIM B IIOCTPOEHUM MOJIEIEW pEeaJbHOrO MHpA, HMIMPOKO
UCIOJIB3YIOTCSL 00001IeHNE U KOHKPETHU3AIIHSL.

Jluausa «YpaBHEHHUS U HEPABEHCTBA» PEATM3YETCs Ha MPOTSHKEHUH BCEro O0yYeHHSTHA YPOBHE CPETHETO
obmiero 00pa3oBaHUs, IOCKOJIBKY B KaxkIoM paszaene IIporpaMMbl mpeaycMOTpEHO pelieHue
COOTBETCTBYIOLIMX 3a7ady. B pe3ynbpTare 00ydaromuecs: OBIaJeBalOT PA3IMYHBIMU METOJAMH PELICHHUS
paloHaIbHBIX, HPPAMOHATIbHBIX, I10KAa3aTeNbHBIX, JOrapuGMUYECKUX M TPUTOHOMETPHUUYECKHUX
YpaBHEHU, HEPaBEHCTB M CUCTEM, a TaKXKe 3ajad, coaepkalux napamerpbl. [lomyueHHble ymMeHus
IIMPOKO HUCHOJB3YIOTCS MPH HUCCIEAOBAHUM (PYHKIMHA C TOMOINBIO MPOU3BOAHOW, MPHU PpPEUICHUH
MPUKIIAJHBIX 33[a49 U 33/1a4 Ha HAXOXKJACHUE HAaHOOJMBIINX M HAMMEHBIINX 3HAaYeHUH QyHKUuu. JlaHHas
coJiep>KaTesibHas JIMHUS BKJIIOYaeT B celsi Takxke (OPMUPOBAHHME YMEHHM BBIMOJHATH PAcy€Thl MO
bopmynam, npeodpazoBaHMs PAMOHATIBHBIX, HPPAMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHUH,
a TaKkXKe BBIpAXKEHUIA,

COJIEp>KallIiX CTeTNeHH U JiorapudMel. brarogaps n3ydeHuro anreOpandeckoro Marepuaia MpOUCXOIUT
NalbHelIee pa3BUTUE ATOPUTMHUYECKOTO M a0CTPAKTHOTO MBIIUICHHUS 00ydaromuxcs, GopMUupyroTcs
HABBIKM JICAYKTUBHBIX PpAcCyXKICHHH, pabOThI C CHUMBOJBHBIMH  (QOpMaMH, MPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJE PaBEHCTB M  HEpaBeHCTB.  Ajredpa npeajiaraeTt
3¢ (eKTHBHBIE MHCTPYMCHTHI JIJISl PEIICHUS MPAKTHYSCKUX U €CTECTBEHHO-HAYYHBIX 3314, HATJISIHO
JEMOHCTPUPYETCBOM BO3MOXHOCTH KaK SI3bIKA HAYKHU.

CopepxarenpHo-MeTonuyeckass JuHUS «DyHKIUU W rpaduku» TECHO MNeperuieTaeTcss ¢ APYruMHU
JUHUSAMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMbICIE 3aJa€T MOCJeI0BATENIbHOCTh H3Yy4YeHUs
Matepuana. M3ydyeHue CTENeHHOM, I10Ka3aTeIbHOW, JIOTapU(PMUUECKOH M TPUTOHOMETPUUYECKUX
GbyHKIUH, X CBOMCTB U rpaduKOB, UCIONb30BaHUE QYHKIUI ISl pelieHus 3a7a4d U3 JIPYrux y4eOHbIX
MPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKHWM AaHAIU30M, TAK U C PEUICHUEM
ypaBHeHUH u HepaBeHCTB. llpu sTom Oonblioe BHUMaHHE yAenseTcs (QOPMHUPOBAHUIO YMEHHS
BBIp@XaTh (OPMYJIaMH 3aBUCUMOCTH MEXIY Pa3IMYHBIMH BEIHMYMHAMH, HCCIEIOBATH IOJYYCHHBIC
GbyHKIUH, CTPOUTH UX rpaduku. Marepuain 3Toi coliep:kaTebHON JIMHUY HallelIeH Ha Pa3BUTHE YMEHHIMA
U HAaBBIKOB, TO3BOJIAIOIIMX BBIPAKATh 3aBUCHMOCTH MEXIY BEIMYMHAMH B pa3IMdHOU Qopme:
aHaIMTUYeCcKoi, rpaduueckod u  crnoBecHoW. Ero wu3ydeHHMe  CcHocoOCTBYeT  pa3BUTHIO
QITOPUTMHUYECKOTO MBIIIUICHHS, CIIOCOOHOCTH K OOOOIIEHHWI0O M KOHKPETH3allMH, WCIOJIb30BAHUIO
AHaJIOTH.

ConepxarenpHasd nuHUs «Hayana MareMaTnueckoro aHaiau3a» MO3BOJISIET CYIIECTBEHHO PaCIIMPUTH
Kpyr Kak MaTeMaTHYeCKHX, TaK M MPHUKIAJHBIX 3a7ad, JOCTYIMHBIX OOy4arolIuMcs, TaK KaK y HHUX
MOSIBIISIETCS  BO3MOXKHOCTh CTPOUTHh TpaduKH CIO0XKHBIX (YHKIHMA, OMPENETsATh UX HAWOOIbIIHE U
HAaUMEHBIINE 3HAYEHUS, BBIYUCIIATH IUOMAIN GUTyp U 00BEMBI TN, HAXOJUTh CKOPOCTU U YCKOPEHHS
npoueccoB. JlaHHasg conaepkareyibHas JIMHHUS ~OTKPBIBAET HOBBIE BO3MOXHOCTHM IOCTPOEHHUS
MAaTeMaTUYECKUX MOJENIEN  pealbHbIX CUTYyaluH, IIO3BOJISIET HaxOJUTh HaWIyyliee
pelieHue B MPUKIAJHBIX, B TOM YHCIE COIHAIbHO-d)KOHOMUYECKUX, 3ajadax. 3HAKOMCTBO C
OCHOBAaMH MAaTE€MaTHYEeCKOr0 aHallh3a CIOCOOCTBYET pa3BUTHIO abCTpakTHOro, (opMaiabHO-
JIOTUYECKOT0 W KPEaTUBHOT'O MBITIUICHUSI, (OPMUPOBAHUIO YMEHHUI paclio3HABaTh MPOSBIICHUS 3aKOHOB
MaTEeMaTHKUd B HayKe, TeXHHKE M HcKyccTBe. OOywaromyecss y3HAIOT O BBIJAIOLIUXCS pe3yJbTaTax,
MOJTYYEHHBIX B XOJI€ Pa3BUTHSI MaTEMaTUKH KaK HAyKH, M 00 UX aBTOpax.
CopepxarenbHO-MeTOIMYECKas! JIMHUS «MHOXECTBA M JIOTHKA» BKIIOYAeT B ce0s AJIEMEHTHI TEOPHH
MHOKECTB M MaTeMaTHYECKOM JIOTMKH. TeopeTHKO-MHOKECTBEHHBIE MPEICTABICHUS MPOHU3BIBAIOT
BECh KypC IIKOJHHOW MaTeMaTHUKU U MPEANaraloT Hauboliee YHUBEPCAIbHBIN S3bIK, 00BEIUHSIONIHIA BCE
paszaenbl MaTEMATHKHA U €€ MPHJIOKEHU, OHA CBSI3BIBAIOT Pa3HbIE MAaTEMAaTUYECKUE NUCUUIUIMHBI U UX
MPUIOKEHUs B eAnHoe Ienoe. [lodToMy BakHO JaTh BO3MOXKHOCTH OOYyYaromiemycsi MOHUMATh
TEOPETUKO-MHOXKECTBEHHBIN SI3bIK COBPEMEHHON MAaTEMAaTHKHU W MCIOJIb30BAaTh €ro

JUISL BBIPAKEHHsI CBOMX MbICIEH. JIpyrUM BaKHBIM I[PU3HAKOM MATEMAaTUKHA KakK HAyKH CIEyeT
MpU3HaTh CBOMCTBEHHYIO €W CTpPOrocTh OOOCHOBAHHMW U CJEIOBaHUE OIpPEAETIEHHBIM IpaBUIaM
MOCTPOCHMSI JIOKA3aTeNbCTB. 3HAKOMCTBO C DJEMEHTAaMM MAaTeMaTH4eCKOH JIOTHMKH CIOCOOCTBYET
Pa3BUTHIO JIOTUYECKOTO MBIIUIEHUSI OOy4YalolIMXCsl, MO3BOJSET MM CTPOUTH CBOM DPACCYXXKJEHUS Ha



OCHOBE JIOTUYECKUX MPaBUil, POPMUPYET HaBBIKU KPUTUUECKOTO MBIIITICHHUS.

B yuebHOoM Kkypce «Anrebpa ¥ Hayajlla MaT€MaTHYECKOrOo aHAJINW3a» MPUCYTCTBYIOT OCHOBBI
MaTEMaTHYECKOTO MOJICIIUPOBAHMS, KOTOPBIC MPHU3BAHBI CIOCOOCTBOBATH (OPMUPOBAHUIO HABBIKOB
IIOCTPOEHHUSI MOJIEIEH pEaNbHbIX CUTYyallUi, HMCCIENOBAaHUS 3THX MOJEJIEH C MNOMOIIBIO amnmapara
anreOpbl 1 MaTeMAaTUYECKOTO aHAIM3a, UHTEPIPETAUU TIOJIYUCHHBIX PE3yJIbTaToB. Takue 3aaaHus
BIUIETEHbl B KaXAbIH U3 pazJlieloB MPOTrpaMMbl, TOCKOJIBKY BECh MaTepHall yueOHOro Kypca HIMpPOKO
HCMOJIB3YETCA JUIA PELIEHUsS NPUKIAAHBIX 3a71ad. [Ipy pelieHuu peanbHbIX MPAKTUYECKUX 3a]ad
oOyuaroluecs: pa3BUBalOT HAOIIOAATEILHOCTD, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BAaTh  QHAJIOTHIO, 0000marh W  KOHKPETH3UpOBaTh mpobiemy. JleaTenbHOCTh IO
(OpMHPOBAHHIO HABBIKOB PEUICHMS MPHUKIAJHBIX 3aJad OpraHu3yeTcsl B MpoIecce H3Y4YeHHs BCEX
TeM y4eOHOTro Kypca

«Anre0Opa U Hayaua MaTeMaTUYECKOTO aHATH3a.

Ha usydenue yueOHOTO Kypca «Anredpa u Hayajia MaTeMaTHIeCKOT0 aHAIM3ay OTBOAUTCS 272 4aca: B
10 xmacce — 136 yacoB (4 uaca B Hezenmo), B 11 knacce — 136 yacoB (4 yaca B HEENO).
COAEPKAHUE OBYYEHUA

10 KJIACC

Yucsia 1 BBIYMCICHUS

Panmonaneupie  uncia. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOH, TMPOIEHTH, OECKOHEYHbIE
nepuoanueckue apodu. Ilpumenenue apoOell W TPOLEHTOB ISl PEIICHUS MPUKIAJHBIX 3a7ad U3
pa3IMYHBIX OTpAcIe 3HAHUM U peabHOM KU3HU.

JleiicTBuTenbHble uKcna. PalnoHanbHble W HppalMoOHANbHBIE 4yucia. Apudmernyeckue omepanuu C
JNEUCTBUTENBHBIMU 4YHCIaMUA. MOayinb JEUCTBUTEIBHOTO YHCIAa M ero cBoicTBa. [IpubmmxEHHbIC
BBIYMCIICHMS], IPABUJIA OKPYTJICHUS, TPUKUKA HOLICHKA PE3YJIbTATa BHIYMCICHUM.

Crenenp ¢ menbsIM mokazarteneMm. burnom Heiorona. Mcnonp3oBanue moaxoxasmiei (GopMbl 3amucu
JNEUCTBUTEIBHBIX YMCEN JJIs PEIICHHS IPAKTUYECKUX 3a/1a4 U IPE/ICTABICHUS IaHHbIX.
ApubdmeTnieckuii KOpeHb HaTypaIbHOU CTENIEHH U €r0 CBOMCTBA.

Crenenb ¢  palMOHANBHBIM  [OKa3areaeM M €€  CBOMCTBA, CTENEHb C ACHCTBUTEIbHBIM
MOKa3aTeJIeM.

Jlorapudm uucna. CpoiictBa norapudma. JlecaTnynbie U HATYpalbHbIE TOTAPU(PMBIL.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC M apKTaHI€HC
YHUCJIOBOI'O apTyMEHTA.

YpaBHEHHUs U HEPABEHCTBA.

ToxnecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUs. PaBHOCHUIIBbHBIE
YpaBHEHUs U ypaBHEHUA-CIeACTBUA. HepaBeHCTBO, pellleHre HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHUS LENbIX U APOOHO-pAIIMOHATIBHBIX YPABHEHUIN U HEPABEHCTB. MHOIOUWIEHBI
OT OJIHOW IEpeMEHHOM. JleleHne MHOTOWIEHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema bezy. MHorousneHsl
¢ uenbiMH koddduientamu. Teopema Buera.

ITpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, COJEPIKALINX CTENIEHU U KOPHH.

Wppanmonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PEILICHUS UPPALIMOHATILHBIX ypaBHEHUI.
[TokazarenbHble ypaBHEeHUsI. OCHOBHBIE METO/bI PELIEHUS TTOKA3aTEIbHBIX YPAaBHEHUH.
[TpeoOpa3oBanue BEIpaXXEHUH, COAEPKALIUX JTOTapU(PMBI.

Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METObI PEILIEHUS JIOTApU(PMUIECKUX YPaBHEHUH.
OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIBI.

ITpeoOpa3oBaHHETPUTOHOMETPUUYECKUX BBIpaKEHH. PelieHne TpuroHoMeTpuyeckix ypaBHEHU.
Pemenne cucreM nMHEHHBIX ypaBHEHMI. MaTpuna cHCTeMbl JMHEMHBIX ypaBHEHHU. OIpenenureinsb
MaTpulbl 2X2, €ro reoOMeTpHUYEeCKUH CMBICII W CBOWCTBA, BBIYMCIEHUE €r0 3HAYEHUs, NMPUMEHEHHE
ONPEIEIUTEINS IJIs PELICHUS] CUCTEMBI JINHEWHBIX YpaBHEHU. Pelllenre NpukiIaHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBbl JIMHEWHBIX YypaBHeHUH. HMcciienoBanue mNOCTPOCHHONM MOAENM C TOMOIIBK) MaTpull M
ONIPEACIIUTENCH.

[TocTpoeHne mMaremMaTH4ECKUX MOJENEH PEaJbHOW CHUTYallMH C MOMOIIbI0 YPABHEHHWH M HEPABEHCTB.
IIpuMeHeHHEe ypaBHEHHMH M HEPABEHCTB K PEIICHMI0 MAaTEMAaTHYECKMX 3a1ad U 3a4ad U3 Pa3IUYHBIX
oOyacTell HAyKH M peanbHOMN KU3HHU.



DOyHKUMH U TpapuKn

OyHK1UA, cocoOb! 3ananus GyHKIUKA. B3aumuo obpatubie pynakmuu. Kommosumus Gyukmuii. ['padux
¢byHKIMU. DIeMeHTapHbIe TpeoOpa3zoBaHus TpapuKOB PYHKIUI.

OO6nacte ompeneneHus ¢ MHOXECTBO 3HaueHW ¢yHkumu. Hymm ¢ynakuuu. IlpomexyTtku
3HakonocTossHCTBa. UYéErHele M Heu€rHble ¢QyHkuuu. Ilepuonmueckue ¢ynkuuu. I[IpomexyTku
MOHOTOHHOCTU (yHKIMHU. MakCUMyMBbl 1 MUHUMYMBI (yHKIHW. Hanbomnbiee 1 HanMeHbIlee 3HaYCHUS
(GYHKLIMU Ha IPOMEXYTKE.

Jlunelinas, KBaJpaTu4yHas U APOOHO-IMHEHHAS QyHKIMU. DIEMEHTapHOE UCCIICAOBAaHNE U MTOCTPOCHHE
UX rpa)uKoB.

Crenennas (yHKUMS C HaTypaJIbHBIM W IIeNbIM mMoka3ateneMm. EE cBoiictBa m rpadux. CpoiicTBa u
rpaduK KOpHS N-0il cTeneHM Kak (YHKUMU OOpaTHOW CTETEHUC HATYPaJbHBIM IOKA3aTEJIeM.

[TokazarenpHass W Jsorapupmuyeckas (YHKIMH, HX CBOICTBA M TpaduKy.

Hcnonp3oBanue rpadukoB QyHKIHHA IS peIIeHUs] ypaBHEHUH.

Tpuronomerpuueckass OKPYXKHOCTb, ONpPEACICHHE TPUTOHOMETPHYECKUX (DYHKIUH YHCIOBOTO
apryMeHTa.

@OyHKIMOHANBHBIE 33aBUCHMOCTH B pEalbHBIX Ipoleccax M SBICHHUAX. [ paduku peasbHBIX
3aBHCHUMOCTEM.

Havyana maTtemaTnuyeckoro anajimnsa

ITocnenoBarenbHOCTH, CIIOCOOBI 3a/laHUs MOCIEI0BATEIbHOCTEH. MeTo MaTeMaTH4ecKOd MHIYKLUU.
MOHOTOHHBIE M OTpaHUYEHHBIE I10CIIEOBATEIbHOCTU. VICTOpUS BO3HMKHOBEHHS MAaTEMaTH4YECKOTO
aHaJIM3a Kak aHalin3a OECKOHEYHO MalbIX.

Apudmernueckas U TreoMerpuyeckas mnporpeccud. beckoHeyHO yObIBaromiasi IeoMeTpHuYecKas
nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH TE€OMETPUYECKON mporpeccuu. JIMHEWHBIA U
SKCIOHEHIMAIBHBIA pocT. Yucno e. @opmyna ciaoKHBIX IpoLeHTOB. Vcoib30BaHne IPOrpeccuu s
pelIeHns peabHbIX 3a7ja4 IPUKIAJHOTO XapaKTepa.

HenpepsiBHble QyHKIMM U UX cBoWcTBa. ToukM pa3peiBa. AcuMOTOTH rpadukoB ¢pyHkuuid. CpoiicTBa
(GyHKIMH HENpephIBHBIX Ha OTpe3ke. MeToJ WHTEpBAJIOB IS pelIeHUs] HepaBeHCTB. [Ipumenenue
CBOWCTB HENPEPHIBHBIX (DYHKIIMI AJIS peleHusI3a1ad.

IlepBast u BrOpas npousBoaHble GyHKIUH. OnpeneneHue, reoMeTpuyecKuid U (PU3NUECKUH CMBICI
IIPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduky QyHKIHH.

[IpousBonHbie 3neMeHTapHbIX QyHKUMM. IIpom3BogHast CcyMMbl, MPOU3BEACHUS, YAaCTHOTO U
KOMIIO3ULIUHN (QYHKIUH.

MHoxkecTBa H JIOTHKA

MHoecTBO, onepanuy HaJl MHOXKECTBAMU U MX cBoicTBa. J(narpammsl Ditnepa— Benna. [lpumenenue
TEOPETUKO-MHOKECTBEHHOT'O anmapara Juisl ONMMCAHMS PEaJbHBIX MPOLECCOB U SIBICHUH, IIPU PELICHUN
3aJa4u U3 IPYrux y4eOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOICTBO MaTeMaTHYECKOro OOBEKTa, CJIEJICTBHE, J0Ka3aTelbCTBO,
PAaBHOCUJIbHBIE YPABHEHHS.

11 KJIACC

Yucia v BIYMCICHUSA

Harypanbuble u nensle uncna. [IpuMeHeHne Mpu3HaKOB JETUMOCTH LIEJIBIX YUCeN, HauOOoIbIIui 00mii
nemutend (manee — HOJl) m mHammenwinee oOmiee kpatHoe (manee — HOK), ocratkoB mo mMomysto,
anroputMa EBknnza a1 pelieHus 3aa4 B 1IEJIbIX YUCiax.

KommnnekcHble uncna. Anredpandeckas U TpUrOHOMETpUYecKas (POpMbI 3aMUCH KOMILIEKCHOTO YHCIIA.
Apudmernueckue ormepanuy ¢ KOMIUIEKCHBIMU uuciaamu. M300pa)keHre KOMITJIEKCHBIX YHCeT Ha
KOOpAMHATHOU Iutockoctu. @opmyna Myaspa.

KOpHI/I N-0i1 CTEeNEeHW H3 KOMILJIEKCHOI'O 4YHCIa. HpI/IMCHCHI/IC KOMIIJICKCHBIX YHCCI U PCIICHUA
(bI/I3I/I‘-ICCKI/IX U rCOMCTPHUUCCKUX 3a1a4.

YpaBHeHHs U HEPaBeHCTBA



Cucrema U COBOKYITHOCTh YPABHCHMM M HEPAaBEHCTB. PaBHOCWIIBHBIC CHUCTEMBI M CHCTEMBI-CIIEICTBU.
PaBHOCMIIbHBIE HEPABEHCTBA.

OT00p KOpHEH TPUTOHOMETPHUUECKUX YPABHEHUN C IOMOLIbIO TPUIOHOMETPUYECKOH OKPYKHOCTH.
Pemenue TpuroHoMeTpUUECKUX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELICHUs T0KA3aTENbHBIX U JIorapu(pMUUECKUX HepaBeHCTB. OCHOBHBIE METO/bI
pelLIeHNs] HPPaLlMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METOIbl PpEIICHUS CUCTEM U COBOKYIHOCTEH palMOHAIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX YPABHECHHH.

YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMH.

[IpumeHeHne ypaBHEHUM, CHCTEM M HEPABEHCTB K PEILIEHUI0O MAaTEMaTHMUECKHX 3a7ad M 3a1ad u3
Pa3NUYHBIX 001aCTe HAYKU U PeAbHOM KU3HHU, HHTEPIPETAlUs MOTYyYCHHBIX Pe3yIbTaToB.

DOyHKUMM U rpapuKn

I'paduk komnosunuu QyHkuii. ['eomeTpuyeckue o6pasbl ypaBHEHHM W HEPABEHCTB Ha KOOPJIUHATHOMN
IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIUU, UX CBOMCTBA U TPaUKH.

I'padmyeckue mMetToabl peuieHUs ypaBHEHHH M HepaBeHCTB. |'paduyeckue MeTOAbl pelieHus 3agad c
napaMeTpami.

Hcnons3oBanue rpadukoB GYHKIUN [UIsi HCCIEAOBAaHUS MPOIECCOB M 3aBUCUMOCTEH, KOTOpHIE
BO3HUKAIOT MPU PELICHUH 33/1a4 U3 APYTUX YUEOHBIXIIPEAMETOB U pEaIbHOM KU3HU.

Havyana maTtemaTnyeckoro anajaimnsa

[IpumeHneHne npou3BOIHOM K HCCIEI0BAaHUIO (PYHKIIMN HAa MOHOTOHHOCTh U SKCTpeMyMbl. Haxoxnenue
HauOOJIBIIEr0 U HAUMEHBILET0 3HaUeHUH HenpepbIBHOW(YHKIIMY Ha OTPE3Ke.

[IpumeHeHne NpOU3BOJHOW I HAXOXKJACHMSI HAaWIyYllEero pelieHHs B NPUKIATHBIX 3ajJayax, s
OIpeJIeJIEHUs] CKOPOCTU U YCKOPEHMS IPoLiecca, 3alaHHOro (hopMyoi uiaurpaduxom.

[lepBooOpasHasi, OCHOBHOE CBOMCTBO MepBOOOpa3HbIX. llepBooOpasHble 31eMEHTApHBIX (YHKIUH.
ITpaBuia HaX0XXAEHUS IEPBOOOPA3HBIX.

Wuterpan. ['eomeTpuyueckuil CMBICIT WHTETpayia. BeraucieHne onpeneaéHHoro HHTerpaia mo gpopmyie
Hrrotona—Jleitbuuna.

[IpumeneHue nHTerpana i HaXoXACHUS MII0MAAel IIOCKUX GUTYyp U 00BEMOB r€OMETPUUECKHX TEJI.
[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHEHMA. MaremMaTHueckoe MOJINHPOBAHUE peabHBIX
MIPOLIECCOB € MOMOILBIO U (HEepeHIIMATBEHBIX YPaBHEHUH.



INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 10 kjiacce oOydJaromIuiics MOJYYUT CIEAYIOUIME MPEIAMETHBIC PE3yIbTaThl 1O
OTJIENBHBIM TeMaM ¢eaepatbHOl padodeil mporpaMmbl yaeOHOTO Kypca
«Anre0Opa 1 Hauaa MaTEMaTHYECKOTO aHATH3a»:

Yucia 1 BbIYHCICHHS:

CBOOOJIHO OMEpUPOBATH MOHATHIMH: PAlMOHAIBLHOE YHCIO, OECKOHEYHAasl MepuoandYecKas apoOb,
MPOLEHTHI, UPPAIMOHATILHOE YHMCJI0, MHOXKECTBAa PAllMOHAJBHBIX U JCHCTBUTENIBHBIX YUCEN, MOIYJb
JIEHCTBUTEIILHOTO YHCJIA;

MPUMEHSITh APOOU M TMPOICHTHI IS PEUICHUS MPUKIATHBIX 3a/1a4 U3 Pa3IMYHBIX OTpACiIei 3HAHUH U
peaNbHOM )KU3HU;

MPUMEHATh NPUOIMKEHHBIC BBIYUCICHUS, TMpaBUjIa OKPYIVICHHUS, NPUKUIKY U OLEHKY pe3yJjbTara
BBIYMCIICHHI;

CBOOOJTHO OTEPUPOBATH MOHATHUEM: CTEIICHbD C IICJIBIM MTOKa3aTeJIeM, HCIIOIb30BaTh MOAXOAAIIYI0 GOopMy
3alUCH ICUCTBUTEIBHBIX YUCEN JJIsl PEIICHUS] TPAKTUYECKUX 3a/1a4i MPE/ICTaBICHUS TaHHBIX

CBOOOJTHO OTIEpUPOBATH MOHATHEM: apU(PMETUUECKIN KOPEHb HATYypaIbHOUM CTETICHH;

CBOOO/IHO ONEpPUPOBATH MOHITHEM: CTENEHb C PAllMOHAIBHBIM ITOKA3aTelieM; CBOOOIHO OIECPUPOBATH
MOHATUSAMU: JTorapu(M urcia, TeCITHUHBIE U HATypalbHbIE

norapupmMsl;

CB060[[HO OIICpHUPOBATH IIOHATUAMU: CHUHYC, KOCHUHYC, TAaHI'CHC, KOTaHI'CHC
YHCIIOBOTO apryMEHTa;

OIIEpUPOBATH HNOHSTHUSAMHU:  apKCUHYC, AapKKOCHMHYC W apKTaHI'eHC  YHCJIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO ONEPHUPOBATH MOHATHAMM: TOKIECTBO, YpaBHEHHUE, HEPABEHCTBO, PABHOCHIIbHBIE YPaBHEHHUs
Y YPaBHEHUA-CIIEICTBHS, PABHOCUJIbHBIE HEPABEHCTBA,;

IPUMEHATh PAa3JIUYHbIE METOJbl PEUICHHUS palMOHAJIbHBIX U JPOOHO-pAllMOHAIbHBIX YpaBHEHUH,
IIPUMEHATHh METOJ MHTEPBAJIOB JJIs1 PELICHUS HEPABEHCTB;

CcBOOO/JIHO ONEpUpOBaTh MOHITUSIMHM: MHOTOYJIEH OT OJHOM NEpPEeMEHHOH, MHOTOuYJeH C LEIbIMU
K03 duLMeHTaMH, KOPHU MHOT'OWIEHA, IPUMEHSATH JIEJIEHHE MHOTOWIEHAa Ha MHOTOWIEH C OCTaTKOM,
teopemy besy u reopemy Buera i perenus 3anad;

CBOOO/THO ONIEPUPOBATH MOHATHAMM: CUCTEMA JIMHEHHBIX ypaBHEHUH, MaTPHIIA, ONIPEIEIUTENIb MAaTPHUIIbI
2 X 2 ¥ ero TeOMETPHYECKUI CMBICII, UCIIOJIB30BATh CBOMCTBA ONPENENUTENs 2 X 2 sl BBIYHACICHUS
€ro 3HA4YCHUsS, MPUMEHATH OINPENCIUTENIN Ul PEIICHUS CUCTEMbl JIMHEHHBIX YPaBHEHUH,
MOJICJINPOBATh PEAIBbHBIC CUTYAallMM C IOMOIIBK) CHUCTEMBbI JIMHEWHBIX YPABHEHUH, HCCIEA0BATh
IIOCTPOEHHBIE MOJEIU C IOMOILIBIO MATpPULl U ONPEIEIUTENICH, UHTEPIPETUPOBATH IOJYy4YECHHBIN
pe3yJIbTarT;

UCIOJIb30BaTh CBOMCTBA AEUCTBUI ¢ KOPHAMM IS PeoOpa3oBaHMsI BEIPAXKECHUH;

BBINIOJHATh MpeoOpa3oBaHUsl UYMCIOBBIX  BBIPAKEHUH, COAEPXKALIUX CTEHNEHH C PalMOHAIBHBIM
[IOKa3aTeNeM;

MCMOJIb30BaTh CBOMCTBA JIorapu(MOB Ui IpeoOpa30BaHus JIOTapu(PMUUECKUX BBIPAKECHU;

CBOOOJHO ONEpUpOBaTh MOHATUSAMH: HppalMOHAJbHbIE, IIOKa3aTelbHbIEe U JIorapudmuyeckue
YPaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOIIbI0 PAaBHOCUIIBHBIX IIEPEX0I0B UM OCYLIECTBIISASA IPOBEPKY
KOpHEH;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpUUecKHe (OopMYyIIbl IS MPeoOpa3oBaHMs TPUTOHOMETPHUECKUX
BBIpaKE€HH; CBOOO/IHO ONEPUPOBATH MOHATUEM: TPUTOHOMETPUYECKOE YPaBHEHUE, TPUMEHSTh
HE00XoauMBbIe (POPMYITBI IS PEIIEHUS] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX YPaBHEHHIA;
MOJICIMPOBAaTh pEAJbHbIE CUTYallMM Ha fA3bIKE aureOpbl, COCTABIATh BBIPAKEHHS, YpaBHEHUS,
HEPABCHCTBA IO YCIOBUIO 3aJa4d, MCCIEAOBATh IIOCTPOCHHBIE MOJEIU C HCIOJIB30BAHUEM
arrmapara anreopsl.

DOyHKIUH ¥ TPAaUKH:



CBOOOJTHO OMEPUPOBATh MOHATHUSAMH: (DYHKIHS, CIOCOOBI 3amaHus (YHKIMH, B3aUMHO OOpaTHBIE
¢byHKIMK, KOMIO3UIMA (YHKIMHA, Tpapuk (QYHKUIUHM, BBIIOIHATH 3JIEMEHTApHBIE NPEOOpa3OBaHMS
rpadukoB QyHKITHI;

CBOOOJIHO OINEpPHPOBaTh MOHATHAMHU: OOJACTh ONPEACICHUS W MHOXECTBO 3HAYCHHU (DYHKIMH, HYJIH
(byHKINHU, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO OMNEPUPOBATH MOHATUAMU: YETHBIC U HEUETHBIE (PYHKIMU,IIEPUOIUUECKUE (PYHKITUH,
MPOMEXYTKH MOHOTOHHOCTH (PYHKITUH, MAKCUMYMbl UMUHHMYMBI ()YHKIIUH, HAaHOOJIbINEe U
HaMMEHBIIICe 3HaUeHHE (PYHKIIUU Ha IPOMEIKYTKE;CBOOOIHO OIIEPHPOBATH MOHITHUSMU: CTECIICHHAS
(byHKIHMS C HATYpaJIbHBIM U IEJIBIM TTOKa3aTesieM, TpapuK CTeNeHHON (PYHKIMH ¢ HATypaJIbHBIM U
EJIBIM TTOKa3aTesieM, TpaduK KOpHs N-0i CTENeHN Kak (YHKIMU OOpaTHON CTENECHH C HATYypaIbHBIM
roKa3aresem;

ONEPUPOBATh TOHATHUSAMHU: JIMHEWHAs, KBaJIpaTU4Has H JAPOOHO-JIMHEHHAs (QYHKIWHU, BBINOIHATH
AJIEMEHTAPHOE UCCIIE0BAHUE U TOCTPOCHHE UX TPA(PUKOB;

CBOOOJTHO OIIEPUPOBATH MOHATHIMU: TIOKa3aTelbHass W JorapugMuyeckasGyHKIIMU, UX CBOMCTBA U
rpad¥KH, MCIOIB30BaTh UX TpadUKH AJs PELICHUs YpaBHEHUI; CBOOOIHO ONEpUPOBATH MOHATUSMHU:
TPUTOHOMETPHUYECKAsT OKPYXHOCTb, OTPE/ICIICHUE TPUTOHOMETPHUYECKUX (PYHKITUI YHCIOBOTO
apryMeHTa;

UCTOJIb30BaTh rpaduku GyHKIUN ISl UCCIICAOBAHUS MPOIECCOB M 3aBUCUMOCTEH MPH PEIICHUH 33134
U3 JPYyruxX y4eOHBIX MPEIMETOB M PEalbHOW JKU3HM, BBIPAKATh (OPMYIAMHU 3aBUCUMOCTH MEXKIY
BEIIMYMHAMU;

Havaja MmaTeMaTH4ecKOro aHajmus3a:

CBOOOJHO OIEPUPOBATH MOHATUAMU: apupMeTHYecKass U T'e€OMETpHUEecKas MporpeccHs, OECKOHEYHO
yObIBaromasi reoMeTpuyeckas Mporpeccus, JTUHEWHBI W OSKCIOHEHIMAIbHBIA  pocT, Qopmya
CIIO)KHBIX IIPOLEHTOB, HMMEThb IIPECTaBICHHEO KOHCTAHTE;

MCIO0JIb30BaTh IPOIPECCUU JJISl PELLICHUS pealbHbIX 33/1a4 IPUKIIATHOTO XapaKTepa;
CBOOOJHO ONEPHPOBATH MOHATUSAMU: IOCIIEAOBATENbHOCTh, CIIOCOOBI 33JaHusl MOCIEI0BATEIbHOCTEH,
MOHOTOHHBIE Y OI'PaHMUYEHHbIE TOCJIE0BATEIbHOCTH, IOHUMAThOCHOBBI 3apOKICHUS MaTEMAaTHYECKOTO
aHaJIM3a KaK aHaju3a 0CCKOHEYHO MaJIbIX

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMU: HENpPEpbIBHbIE (YHKLMH, TOYKH pa3pbiBa rpaduka (GyHKIUH,
acUMMNTOTHI rpaduka QyHKINH;

cBOOO/ZIHO oOmnepupoBaTh MNOHATHEM: (YHKIUS, HENpepbiBHAsE Ha OTpe3Ke, NPUMEHSATh CBONCTBA
HENpephIBHBIX (PYHKINN U1 pelleHus 3a/1a4;

CBOOO/THO ONEpHPOBATh MOHATUSAMU: TIepBasi U BTOpast MPOU3BOHbIE PYHKIIMH, KacaTeJabHast K rpaduKy
byHKINY,

BBIUUCIIATh MPOU3BOJHBIE CYMMBI, NPOMU3BENEHUS, YACTHOTO M KOMIO3MLIMHU ABYX (YHKUUH, 3HAThH
MIPOU3BO/IHBIE AJIEMEHTAPHBIX (PYHKINH;

MCIOJIb30BaTh T€OMETPUYECKUI U (PU3UUECKUI CMBICI IPOU3BOAHOM JUIsl pellIeHHs 3a/1ay.



MHo:xecTBa U JIOTHKA:

CBO6OI[HO OHepI/IpOBaTB IIOHATUAMU: MHOXCECTBO, onepauI/m Haag MHOXCCTBaMH, HCIIOJIb30BAaTh
TEOPETHKO-MHOXKECTBEHHBIA armapatr sl ONUCAHUS peabHbIX

IIPOLIECCOB U SIBJICHUM, IIPU PELICHUH 3a/1a4 U3 JPYTUX YUEOHBIX IPEIMETOB;

CBOOOJTHO ONEPUPOBATH TMOHATHSAMU: OIPEJCICHUE, TeopeMa, YpaBHEHHUE- CIEJCTBUE, CBOWMCTBO
MaTEeMaTHYECKOro 00BEKTa, I0Ka3aTeIbCTBO, PABHOCUIILHBIC YPABHEHHUS U HEPABCHCTBA.

K xonmy oOyuenuss B 11 kiacce oOydwarommiicss MOMYyYUT CIEIYIOIIME NPEIMETHBIC pe3yiIbTaThl IO
OTJIENBHBIM TeMaM (eepaTbHOi pabodeil mporpaMMbl y4eOHOTO Kypca
«Anre0Opa 1 Hayama MaTeMaTHYECKOTO aHaIH3a»:

Yuciia v BBIYUCICHUS:

cBOOO/IHO OMEpPUPOBATH MOHATUSMU: HATypaJIbHOE U LEJI0€ YMCIIO, MHOXKECTBA HATYPAIbHBIX U IIEIBIX
YHUCeJ, MCMOJb30BaTh Npu3Haku aenuMoctu uenbix yucen, HOJl u HOK HarypanbHbIX uucen ajis
peuieHus 3a1a4y, NpUMEHITh Aroput™ EBkinmnaa;

CBOOOJTHO OTEPUPOBATH MOHATUEM OCTaTKa MO MOAYJIIO, 3alMChIBATh HATYpPAJIbHBIC YHCIIA B PA3THUYHBIX
MO3ULIMOHHBIX CUCTEMAaX CUUCIICHNUS,

CBOOOJIHO OMNEPUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO WU MHOXKECTBO KOMIUJIEKCHBIX YHCEl,
MIPEJICTaBIATh KOMILIEKCHBIE YHClia B alreOpanvyeckodl M TPUTOHOMETPUYECKOU (hopMe, BBINOIHSTH
apudmeTHUecKue orepany ¢ HUIMU U N300pakaTh Ha KOOPAMHATHOM IIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CB060[[HO ONCpupoOBaTh TIIOHATUAMU: HUPPALUOHAIBHBIC, II0OKA3aTCIbHBIC U JIOI‘apI/I(i)MI/ILICCKI/IG
HCPAaBCHCTBA, HAXOJUTH UX PCHICHUA C IOMOIIBIO PABHOCHUJIBHBIX IIEPEXOJ0B;

OCYILIECTBISATH OTOOP KOPHEH MPH PEIIeHUH TPUTOHOMETPUIECKOTO YPaBHEHNUS,

CBOOO/ZIHO OIEpPUpPOBaTh IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHATH HEOOXOAMMBIE
(bopMyIIbI 17151 pellIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUECKUX HEPABEHCTB;

CBOOO/JIHO ONIEpUPOBATh IOHATUSIMU: CHCTEMa M COBOKYIIHOCTb YypaBHEHUII W HEPaBEHCTB,
PaBHOCHUJIBHBIE CHCTEMBI U CHCTEMBI-CIECICTBHS, HAXOAWUTH PEIICHHS CHCTEMBI U COBOKYIHOCTEHN
paloHaIbHBIX, UPPALIMOHANIBHBIX, TOKA3aTENbHBIX U JOrapu(MHUUECKUX YpaBHEHUI 1 HEPABEHCTB;
pelaTh paoHalbHble, HppallMOHAbHBIE, TTOKAa3aTeNbHbIE, JOrapuPMUUECKUE U TPUTOHOMETPUYECKHE
YpaBHEHHUS U HEPABEHCTBA, COEpIKAIINE MOTYJIU U TApaMETPHI;

NPUMEHATh TpaUuecKue METOJbl Ul pelleHUs ypaBHEHWH M HEpPaBEHCTB, a Takke 3a4ad C
napameTpamu;

MOJICJIMPOBAaTh pEANbHbIE CUTyallud Ha S3bIKe anreOpbl, COCTABIATh BBIPAKEHMS, YpaBHEHMUS,
HEPaBEHCTBA M UX CUCTEMBI T10 YCIOBHUIO 33Ja4y, UCCIIEA0BATh IOCTPOCHHBIEMOAEIH C UCIOIb30BAHUEM
anmapara anreOpbl, HHTEPIPETUPOBATH MOJy4YEHHBIN pe3ybTar.

DOyHKUUH U TPaQUKu:

CTpOUTh TpadUKH KOMIO3UIIUU (PYHKIUNA C TIOMOIIBIO AJIEMEHTApPHOTO HCCIEOBAaHUS U CBOWCTB
KOMITO3UIINH IBYX (DYHKIIU;

CTPOUTH F'€OMETPUUECKHE 00pa3bl ypaBHEHUI 1 HEPABEHCTB Ha KOOPIMHATHON MJIOCKOCTH;

CBOOO/IHO OTEpUPOBATH MOHATHAMU: TpadUKH TPUTOHOMETPUUECKHUX (DYHKIUN; TPUMEHSTh (QYHKIIUU
JUTSL MOJIETTMPOBAHUS U UCCIIEOBAHUS PEAJIbHBIX ITPOLIECCOB.

Hayana MmaTeMaTH4eCKOI0 aHAIM3A:

MCIO0JIb30BaTh MIPOU3BOIHYIO JUIS UCCIeI0BaHUS QYHKIIMH HA MOHOTOHHOCTh M OKCTPEMYMBI;

HaXOJIUTh HauOoJsiblllee W HauMEHblIee 3HadeHHs (YHKIUU HENpephIBHON Ha OTPE3KE;
UCIOJIb30BaTh  MPOM3BOJHYIO Ul  HAXOXKJIEHUS  HAWIYYlIEro  pElIeHHs B IIPUKIAIHBIX, B
TOM YHCJIE COLMAIBbHO-DKOHOMUYECKUX, 3a7a4ax, I ONPENENIEHNs] CKOPOCTH U YCKOPEHMS Ipolecca,
3aJJaHHOTO (pOopMyIIOii MK rpaduKoM;

CcBOOO/ZIHO  ONEepUpOBAaTh MOHATUSMU: IEpPBOOOpa3Has, ONpEeAENEHHBIH HHTErpaig, HaXOAUTh
NepBOOOpa3HbIE HIEMEHTAPHBIX PYHKIUI U BEIYUCIIATH HHTErpai no popmyieHrprorona—Jleitbuuna;
HaXOJUTh IJIOLIAAN MIIOCKUX QUTYp U 0OBEMBI TEJ C TOMOILBIO HHTErpaa;



UMETh  TPEACTABICHWE O MaTEeMaTHMYeCKOM  MOJCIUPOBAHMHM Ha  TPUMEpPE  COCTABJICHUS
g depeHIaTbHBIX YpaBHEHUH;

peuars MPUKIAIHBIE 33Ja4d, B TOM YHCJE COMHAIBLHO-YKOHOMHYECKOTO W (PM3MYECKOro XapakTepa,
CpeACTBaMHU MaTEMaTUYEeCKOr0 aHaIH3a.



TEMATHYECKOE IINTAHUPOBAHME 1o yueOHOMY Kypcy «Anaredpa u Hayaja

MAaCMaATHYCCKOIo MAaTEMAaTHICCKOI0 aHAJINU3A)»

10 KJIACC
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U IIPOIrpECCUHU
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GYHKITHH. bject/lesson/6112/sta
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2. 'eomeTpus sBIsETCS OHUM U3 0A30BBIX KypCOB HA YPOBHE CPEAHEro 00IIero oOpa3oBaHus, TaK KaK
obecrieynBaeT BO3MOXKHOCTh HW3YUEHHs] JUCLHUIUIMH €CTECTBEHHO- HAY4YHOH HAampaBlI€HHOCTH U
IIPEIMETOB TyMaHUTApHOTo uKiIa. [TockonbKy Jorndeckoe MplIeHne, GopMUpyeMoe Ipu U3y4eHUU
00y4aroIuMUCs MOHATUHHBIX OCHOB I'€OMETPUH, NPHU J10KA3aTEIbCTBE TEOPEM U IOCTPOCHUU LIETIOYKU
JIOTUYECKUX YTBEPKACHHUM IPU PELIEHUU NeOMETPUYECKMX 3a/ay, YMEHUE BBIIBUraTb U OIPOBEPraTh
TUIIOTE3bl HENOCPEACTBEHHO HCHOJIb3YIOTCS IPU PELIEHUH 3a/lad €CTECTBEHHO-HAy4yHOIo LIMKIJIA, B
YaCTHOCTH (PU3MUECKUX 3a7ad.

Llens ocBoeHus: mporpaMMbl yueOHOTo Kypca «['eomeTpusi» Ha yriayOJIEHHOM YpOBHE — pa3BHTHE
UHIUBUAYAJIBHBIX CIOCOOHOCTEN OO0y4arolmMxcs IpHU HU3YYEHUU T€OMETPUH, KaK COCTaBJISIOLIEH
npeagMeTHo  obmacth  «Marematuka M MH(QOpPMaTuKa» 4epe3 o0ecledeHHe BO3MOKHOCTH
IpUOOpPETEHUs W  UCIOJb30BaHMA Oosiee TIIIyOOKMX TE€OMETPUYECKMX 3HaHMH M JAEHCTBHIA,
cneun(UYHbIX TEOMETPUH, W HEOOXOJUMBIX JUIsl YCHEIIHOTo MpOoQecCHOHATBHOro 00pa3oBaHus,
CBSI3aHHOTI'O C MCII0JIb30BAaHUEM MAaTEMaTHKU.

[IpuopuTeTHBIMM 3aJjauaMM Kypca TE€OMETPUM Ha YIIyOJIEHHOM YypOBHE, PpACIIUPSIOIUMU U
YCUJIMBAIOIUMU Kypc 0a30BOr0 YpOBHSI, SABJISIOTCS:

pacimpeHue IpeACTaBICHUsI O TEOMETPHH KaK YaCTH MUPOBOM KyJIbTYPHI U (hOpMUpOBaHHE OCO3HAHUS
B3alMOCBS3U T€OMETPUU C OKPYKAIOLIUM MUPOM;

(dbopMHpOBaHUE MPEJCTABICHUS O HMPOCTPAHCTBEHHBIX (UIypax KaK O BaXKHEMIIMX MaTeMaTHYeCKHX
MOJIENSAX, IO3BOJISIIOIIMX OIKCHIBaTh M H3Yy4aTh pa3HbIE SIBICHUS OKPYXAlOIIEro MHpa, 3HAHUE
MOHATUIHOTO ammapara 1o paseny «CtepeoMeTpus» y4eOHOro Kypca reOMeTpHUH;

¢dbopMHpOBaHHE YMEHUS BJIAJEThb OCHOBHBIMU IOHATUSAMH O MPOCTPAHCTBEHHBIX (uUIrypax H  HX
OCHOBHBIMH  CBOWCTBaMH, 3HaHHE TeopeM, (GOpMYlTI W  yMEHHE UX NPUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMbI U HAXOUTh HECTAHAPTHBIE CIIOCOOBI PEILICHUS 3a/1a4;

(dbopMHpoBaHHE YMEHUS PaclO3HaBaTh HAa YEPTEKaxX, MOJEISIX U B PEAIbHOM MHUPE MHOIOIPaHHUKH U
TeJa BpalleHUsl, KOHCTPYUPOBATh F€OMETPHUUECKUE MOJIENH;

(dbopMHpOBaHKE TOHUMAHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOSCHUSIMAaTEMATUYECKUX — TEOpUid,
¢dbopMHpoBaHHE TIOHMMaHMS POJIM  AKCHOMATHKU IPH MPOBEICHUU PacCyKACHUH;

¢bopMUpoBaHME YMEHHS BIaJE€Th METOJAMU JIOKA3aTeNbCTB M AJITOPUTMOB PpEILICHMS, YMEHHUS HX
MIPUMEHSITh, POBOJIUThH JOKA3aTEJbHbIE PACCYXK/ICHUS B XOJ€ PEIICHUS CTEPEOMETPUYECKHUX 33aJad U
3a/1a4 C MPAKTUYECKUM COJIEP)KAHUEM,

(dbopMHIpOBaHKE TPEACTABICHUSI O HEOOXOIUMOCTH JTOKA3aTeIbCTB MPH 00OCHOBAaHMH MAaTEMAaTHYECKUX
YTBEPKACHUN U POJIH aKCHOMATUKHU B MTPOBEJICHUH JIEYKTUBHBIX PACCYKICHHIA,

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUICKTYAJIBHBIX M TBOPUYECKUX CIOCOOHOCTEH O0yJaromuxcs,
MO3HABATEIHPHON AKTUBHOCTH, HMCCIEIOBATEIbCKMX YMEHHH, KPUTHYHOCTH MBIIUICHUS, WHTEpeca K
M3YYEHHUIO T€OMETPUH;

dbopmupoBanrue (YHKIIMOHAIBHOM TpPaMOTHOCTH, PENEBAHTHOM TEeOMETPUHU: YMEHHUs Paclo3HaBaTh
MPOSIBIICHUSI TEOMETPUUYECKUX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEW B peajbHBIX KHU3HEHHBIX
CUTYyaIlusIX W TP HW3YYCHUU JTPYTHX Y4eOHBIX MPEIMETOB, TMPOSBICHUS 3aBHCUMOCTEH U
3aKOHOMEPHOCTEH, MOJETHPOBAHUS PEATbHBIX CUTYAIMid, WCCICIOBAHUS TOCTPOCHHBIX MOJETICH,
WHTEPIPETAINH MTOJTYICHHBIX Pe3yIbTaTOB.

OCHOBHBIMH  COJIEp)KAaTeIbHBIMA JUHUSAMHU ydeOHoro kypca «[eomerpus» B 10-11 kmaccax
aprstoTest:  «[IpsiMple W TUIOCKOCTHM B MPOCTPAHCTBEY,

«MuororpanHukny», «Tena BpamieHus», «BeKTOpBl U KOOPAUHATHI B MPOCTPAHCTBEY,

«/IBM>KEHHS B TPOCTPAHCTBE.
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ChopmymupoBannoe B ®I'OC COO TpeboBaHME «yMETh ONEPUPOBATH MOHITHSAMHUY», PEICBAHTHBIX
reoMeTpuu Ha yriayonéHHoM ypoBHe oOydenus B 10—11 kimaccax, OTHOCHTCS KO BCEM COJIEPKaTEIbHBIM
JUHUAM y4eOHOro Kypca, a (OpMHpPOBAHHE JIOTUYECKUX YMEHHUH paclpenensiercss He TOJBKO IIOo
COoZIep KaTeNIbHBIM JIMHUSAM, HO M 10 rogaMm oOydenus. CoaepxaHue oOpa3oBaHMs, COOTBETCTBYIOIIEE
IpeIMETHBIM pe3ylibTataM ocBoeHus DenepanbHoi paboyeil mporpaMmbl, paclpeeaEéHHbIM 110 roJam
oOydeHUsi, CTPYKTYpUPOBAHO TaKUM o00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHIIUITUAILHBIM
BompocaM oOyuaromuecss 00pamainch HEOJHOKPATHO. JTO TO3BOJISIET OPraHU30BaTh OBJIAJICHHE
TF€OMETPUYECKUMHU TOHSATUSMU U HaBbIKAMH TOCJIEIOBATeIbHO M IOCTYIATENbHO, C COOJIIOIEHUEM
MPUHIIMIIA T[PEEMCTBEHHOCTH, a HOBBIE 3HaHUS BKJIIOYATh B OOIIYI0 CHUCTEMY TI'€OMETPHUUYECKUX
MPEJCTaBICHUN 00yUarOMIUXCsl, PACHIMPSS U yIITyousist e€, 00pas3yst IpOYHbIe MHOXKECTBEHHBIE CBSI3H.
[Tepexoa K U3y4SHHUIO TEOMETPHH Ha YIITYOJIEHHOM YPOBHE TIO3BOJISIET:

co3iath ycnoBus ans auddepeHunanun oOydeHus, MOCTPOCHUS WHIMBUAYAIbHBIX 00pa30BaTeNbHbBIX
nporpamMM, — OOECHEeUYHTh  YIIIyONEHHOE  HM3y4YeHHE TE€OMETPUH KaK COCTAaBIIAIONICH y4eOHOro
npenMera «MaTemaTukay;

MOATOTOBUTH OOYYarOMIMXCA K MPOAOKEHUIO M3YYEHUsS MaTeMaTHKU C y4€ToM BbIOOpa Oymynieit

npodeccu, obecrieunBast MIPEEMCTBECHHOCTh MEXTY o0mmM U NpodhecCHOHATEHBIM
o0Opa3oBaHHUEM.
Ha u3ydenue yueOHOro Kypca «['eomeTpusi» Ha yriayOJIeHHOM ypOBHE OTBOIUTCS
204 yvaca: B 10 wmacce — 102 wuaca (3 waca B Hememwo), B 11 kmacce — 102 wuaca (3 uaca B
HEJIEIIO).
COJAEP)KXAHUE OBYUYEHMU S

10 KJIACC

IIpsiMble U NJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE TMOHATHS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, mpocTpaHcTBO. I[lonstue 06
aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX.
B3auMHoe pacnosoxkeHue TOpAMBIX B NPOCTPAHCTBE: MEpeceKarouluecs, MapajuleJbHble U
CKpeuuBaromuecs: npsmble. lIpu3Haku cKpemuBaromuxcs npsAMbIX. llapaninensHOCTh HPSIMBIX U
IUIOCKOCTEHl B MPOCTpPAHCTBE: MapajyiebHble MpsSMble B MPOCTPAHCTBE, MAPAIEIBHOCTh TPEX
NpsIMBIX, MApajuIeIbHOCTh MNPAMON M miockocTu. IlapamienbHoe W IEHTpalbHOE NPOEKTUPOBAHUE,
nzobpaxenue ¢uryp. OCHOBHbIE CBOMCTBA MapajlielbHOIO MpoeKkTupoBaHus. M3obpaxenue ¢uryp B
napajulebHOM NPOeKIMU. YTJIbl € COHANpPaBICHHBIMU CTOPOHAMH, VYroll MEXIAy MPSIMbIMHU
B IpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEN: MapajiebHbIE TMJIOCKOCTH, CBOMCTBA MapalIEIbHbBIX
mwiockocteil. [Ipocreline npocTpaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpa’jp, Mapajlielenune],
MOCTPOEHUE CEUCHHUIA.

[lepneHUKyISIpHOCTE OPSAMOM M IUIOCKOCTH:  NEPHNEHIAUKYJSIPHBIE  INpsSMbIE B IPOCTPAHCTBE,
MIPSIMBIE MTApAJUIEIIbHBIE U MEPIEHINKYIISPHBIE K IJIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH IPSIMOM U
IJIOCKOCTH, TeopemMa O MpSIMON MEepPHeHAUKYISIPHON MiockocTu. OpTOroHadbHOE MPOEKTUPOBAHUE.
HepHeHzanyns[p N HAaKJIIOHHBIC: PACCTOSAHHWEC OT TOYKH OO0 INNIOCKOCTH, PACCTOSAHUEC OT Hp?[MOﬁ a0
IUIOCKOCTH, TpOeKUusi (GUrypbl Ha IUIOCKOCTh. llepmeHauKyIspHOCTh IUIOCKOCTEH: MpPU3HAK
NEPIEHIUKYJIAPHOCTHU ABYX IUIocKocTel. Teopema o TpEX neprneHuKyspax.

VYTrasl B MPOCTPAHCTBE: Yrojl MEXIY MPSIMOM U IUIOCKOCTBIO, JBYTPAHHBIM YroJ, JMHEWHBIA yroi
AByrpaHHoro yria. TpéxrpaHHblii U MHOrorpaHHble yribl. CBOMCTBA IUIOCKMX YIJIOB MHOTOI'PaHHOT'O
yria. CBOHCTBa IUIOCKUX M JBYIPaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB
11 TPEXTPAHHOTO YTIIA.
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MHOrorpaHHUKH

Bubl MHOTOrpaHHHUKOB, pa3BEPTKAa MHOTOrpaHHuka. [Ipusma: N-yronbpHas mpu3Ma,npsMasi 1 HakJIOHHas
IIpU3MBbl, OOKOBasl U MOJIHAsl NOBEPXHOCTh NMpu3Msbl. [lapannenenunen, npsMoyroiabHbIN Hapaielenune/
u ero ceoiWcrBa. Kparuaillime nyru Ha IOBEPXHOCTH MHOrorpaHHuka. Teopema Oiliepa.
[IpoctpanctBennas teopema [ludaropa. Ilupamuna: n-yronbHas nupamuaa, npaBwibHasg U yceuEHHas
nupamuael. CpoiicTBa pébep W OOKOBBIX TpaHed TpaBWIBHOW mHpaMuiabl. [IpaBuiibHBIC
MHOTOTPaHHUKU: MpaBUJIbHAS MIPU3Ma U MpaBUIbHASI MUPAMUJIA, TPABUIIbHAS TPEYToJibHAS MUPaAMHUIA U
MpaBWIbHBIN TeTpasap, KyO. [IpencraBnenne o nmpaBUIbHBIX MHOTOIPAHHUKAX: OKTadJIp, JAOACKAdIp U
UKOCadIp.

Brruncnenue 31eMEeHTOB MHOTOTPaHHUKOB: pEOpa, Auaronany, yrisl. [lnomans 60koBOil MOBEpXHOCTH
U TMOJIHOM MOBEPXHOCTH MPSIMOM MPHU3MBI, IJIONIAb OCHOBAHUH,

TeopeMa 0 OOKOBOIl OBEPXHOCTU MpsiMOW mpu3Mbl. [Lnomaas 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH
MPaBWJIbHOM MUpaMUIbI, TEOpEMa O TUIOMIAIU YCeUEHHOM MUPaMUIbL.

CI/IMMeTpI/ISI B IIPOCTPAHCTBE. OneMeHTHI CUMMCTPHH IIPpABUJIbHBIX MHOI'OI'PAaHHHKOB. CI/IMMeTpI/IH B
MMpaBUJIbHOM MHOI'OI'paHHHUKE: CHUMMCTPpHA IMapaliCjiCnrIicaa, CHUMMCETPUA IIPaBHUIIBHBIX IIPH3M,
CUMMCTpPUA HpaBI/IJII)HOf/'I InmrupaMubl.

BexkTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsaTHs: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOIO BEKTOpa, BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABJIICHHBIE U MPOTUBOIOJIOKHO HalpaBJIE€HHbIE BEKTOpPHl. PaBEHCTBO BEKTOPOB.
JleicTBUSI ¢ BEKTOpAaMU: CJIOKEHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOKEHHE
BeKTOpa Ha yucio. CBoiicTBa cioxeHus BekTopoB. CBoIiCTBa yMHOXKEHHUs BeKTOpa Ha yucio. [lonstue
KOMIUIaHapHble BeKTOphl. [Ipu3Hak KommuiaHapHOCTH TpEX BekTopoB. llpaBuno mnapamnenenunena.
Teopema o pa3nokKeHHH BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopaM. lIpsmoyrosibHas cucrema
KoopaMHAaT B mpocTpaHcTBe. Koopaunatel BekTopa. CBsi3b MEXIY KOOpAMHAaTaMM BEKTOpa U
KOOpJAMHATAMM TOYEK. YTOJI MeXAy BeKTopaMu. CKaJIpHOE TPOU3BEAECHHUE BEKTOPOB.

11 KJIACC

Tesna Bpamenus

[ToHATHS: LUIMHAPHYECKAs TOBEPXHOCTb, KOHMYECKas IOBEPXHOCTb, CQepuueckas MNOBEPXHOCTH,
oOpasyromue moBepxHocTel. Tema BpalleHUs: MWIMHIAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map.
B3auMHoe pacnonoxeHue cdepbl U IUIOCKOCTH, KacarelbHas IUIOCKOCTh K cdepe. M300paxenue Ten
BpallleHus Ha II0cKocTH. Pa3BépTrammnnnapa u konyca. CuMMerpust cepsbl U 1mapa.

O06bEM. OcHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00 00BEME TPSMOYTOJIBHOTO Mapasuieienurea u
cneactBus u3 He€. OOBEM NMpsMON M HAKIOHHOM NMPHU3MBI, LHMIMHJIpPA, THpaMHIbl U KoHyca. OOBEM
1apa v apoBOTro CETMEHTA.

KoMOuHanmu Ten BpalieHus U MHOTOTpaHHUKOB. IIpu3ma, BrucaHHas B IMJIMHIP, OMHCAHHAs OKOJIO
mwmHapa. [lepecedenne chepsl U mapa ¢ mwiockocTbio. Kacanue mapau cdepsl miockoctsio. [lonsTre
MHOTOTpaHHHUKA, OMTMCAHHOTO OKOJIO cepbl, chepbl, BMIUCAHHOW B MHOTOTPAaHHUK WJIH TEJIO0 BPALIECHUS.
[Tnomanas MOBEpXHOCTH LMIMHAPA, KOHYyca, miomans chepsl u eé vyacreil. [logobue B mpocTpaHCTBE.
OtHomenre 00BEMOB, TUTOMIAACH MOBepXHOCTEH MoAoOHBIX Quryp. IIpeobpazoBanue noaoous,
roMoTeTus.  PemeHwe 3amad Ha  IUIOCKOCTHC MCIIOJIB30BAaHMEM CTEPEOMETPUUYECKHUX METOMOB.
[locTpoeHue cedeHH! MHOTOTPAHHMKOB M TEJ BpallleHUs: CEYeHMs IWIMHApa (mapaule]bHO U
NEPIEHAUKYIIIPHO OCH), CEYeHUsI KOHYca (MapasuieIbHOe OCHOBAHUIO U IIPOXOSIIEee Yepe3 BEPLIUHY),
CeueHHus IIapa, METOJAbl MOCTPOEHUSI CEUYEHUN: METOJ CJIEI0B, METOJI BHYTPEHHEIro MpPOEKTUPOBaHUS,
METO/I IEpPEeHOCca CEeKYIIEeH TIOCKOCTH.
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BekTopbl M KOOPAMHATHI B POCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omnepanuu HaJl BEKTOpaMH. BEKTOpHOE YMHOKEHHE BEKTOPOB.
CpoiicTBa BEKTOpPHOIO YyMHOXeHuUs. IIpsiMmoyronbHas cucreMa KOOpJAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pasnoxenue Bekropa mo 6asucy. KoopanHaTHO- BEKTOPHBIM METOA Mpu
pElIeHNH TeOMETPUUYECKUX 3aj1au.

J{BHKeHNS B IPOCTPAHCTBE

JIBxenus mpoctpaHcTBa. OtoOpakeHus. JIBuxkeHUss u paBeHCTBO (uryp. OOmmue cBoiCTBa
JNBUKEHUM. BuIpl ABMKEHUN: mapasuleNbHBIA HEepeHoC, IEHTpaldbHas CUMMETpPHsS, 3epKajbHas
CUMMETpUs, TOBOPOT BOKPYT npsiMoii. [IpeoOpazosanus nogodus. [Ipsimas u cdepa Ditnepa.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy 10 kaacca oOyuaronmiicss HAy9uTCs:

CcBOOO/IHO ONIEPUPOBATh OCHOBHBIMU MOHSATUSMU CTEPEOMETPUM IIPU PEIICHUN3Aad U
IIPOBEJICHUU MaTEMATUYECKUX PACCYKIECHUI;

IIPUMEHSTh AKCUOMBI  CTEPEOMETPUHU U CIEICTBUS U3 HUX IPU PEIICHUH [€OMETPHUECKUX
3ajau;

KJIacCU(UIUPOBATh B3aUMHOE PACIIOJI0KEHUE MPSAMbBIX B IPOCTPAHCTBE,

IUIOCKOCTEH B MPOCTPAHCTBE, NPSIMBIX M IJIOCKOCTEH B IPOCTPAHCTBE;

CBOOO/IHO ONEPUPOBATh MOHATUSAMHU, CBSI3aHHBIMU C YIJIAMU B IIPOCTPAHCTBE: MEXKIY NPSMBIMU B
IIPOCTPAHCTBE, MEXIY IPSIMOM U IIOCKOCTHIO;

CBOOO/IHO ONIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C MHOTOI'PAaHHUKAMU;

CcBOOO/IHO pacro3HaBaTh OCHOBHBIE BUJbl MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMuja,
IPSIMOYTOJIbHBIN Mapasuienenunes, Kyo);

KJ1accu(UIMpPOBaTh MHOTOTPAHHHUKH, BEIOMPAst OCHOBaHMS ISl KJaccu(pUKAIMN; CBOOOTHO
OIIEpPUPOBATH MOHATUSAMH, CBA3aHHBIMU C CEYEHHUEM MHOTOTPAaHHUKOB

IUIOCKOCTBIO;

BBITIOJIHATH MapajljiesIbHOE, IEHTPAIbHOE U OPTOTOHAJILHOE MTPOEKTUPOBaHKE (pUrypHa MIOCKOCTb,
BBINOJIHATE N300paXkeHus GUryp Ha IIOCKOCTH;

CTPOUTH CEUEHHUS] MHOTOIPAaHHUKOB Pa3jIMYHBIMH METOAAMM, BBIIOJIHATH (BBIHOCHBIE) IJIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJl CBEPXY, COOKY, CHU3Y;

BBIYUCIIATH IJIOLIAN TTOBEPXHOCTEN MHOTOTPaHHUKOB (IIpHU3Ma, MUPaMU/Ia), TeOMETPUUECKUX Tell
C IpUMEHEHUEM (OpMYIT;

CBOOO/JIHO ONEpPUPOBATH MOHATHSMH: CHUMMETPUS B MPOCTPAHCTBE, LIEHTP, OChbH IUIOCKOCTb
CUMMETpUH, LIEHTP, OCh U TIOCKOCTh CHMMETPUH (DUTYPHI;

CBOOOJIHO OINEpPUPOBaTh TMOHATHUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpJIWHATaMm B
MIPOCTPAHCTBE;

BBITIOJIHSATH IEUCTBUS HaJl BEKTOPAMU;

pemars 3ajadyd  Ha  JI0Ka3aTeIbCTBO  MAaTeMaTHYECKMX OTHOUIEHMM M HaXOXICHHE
TreOMETPUUYECKUX BEJIMYUH, MPUMEHSS U3BECTHBIE METOJIbI MPU PEUICHUH MaTeMaTHYeCKHUX 3a7ad
MOBBIIIEHHOTO U BBICOKOT'O YPOBHS CI0XKHOCTHU; MPUMEHSTDH NPOCTENIIINE POrpaMMHbIE CPECTBA
U DJIEKTPOHHO- KOMMYHHUKAILMOHHBIE CUCTEMBI IIPH PELIEHUH CTEPEOMETPUUYECKUX 3a/1ay;
U3BJIEKATD, peoOpa3oBbIBaTh u HMHTEPIPETUPOBATH uH(pOpMAaLIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (QUTYpPAX, MPEACTABICHHYIO Ha YepTEkKaX U PUCYHKAX;
IIPUMEHSTHh IIOJIyYEHHbIE 3HAHUS Ha I[pPaKkTUKE: CPaBHMBATb M aHAIM3UPOBATh peEajbHBIC
CUTyalluu, IMPUMEHSITh H3yYEHHbIE MOHSTHUS B MpOIecCe MOUCKA PEUICHUS MaTeMaTU4YeCKU
cOopMyIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pEAIbHBIE CUTYallUd Ha SI3bIKE T'€OMETPUH,
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HCCIIEA0BAaTh IOCTPOEHHBIE MOJEIU C HCIIOJIb30BAHMEM T'€OMETPUYECKHUX IIOHATUH U TEOPEM,
ammapara anredpsl, perarh NpakTHYeCKUe 3a1a4H, CBSI3aHHBIC C HAXOXKICHUEM T'€OMETPUYECKHX
BEJINYUH;

UMETh MpPEJCTAaBICHUsT 00 OCHOBHBIX JTalax pa3BUTHs TIEOMETPUU KaK COCTABHOM 4acTH
¢dbyHIamMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kiacca oOydJaromuiics HaAydnuTCs:

CBOOOJHO ONIEpUPOBATh NOHATHAMM, CBA3aHHBIMHU C IMJIMHAPUYECKOH, KOHNYECKOIH chepuueckont
IIOBEPXHOCTAMHU, OOBSACHATH CIIOCOOBI IIOJTYyYEHMUS;

OTIEPUPOBATH MOHATUSMH, CBA3aHHBIMH C TEJIAMU BPAILLICHUS: IMIIMHAPOM, KOHYcOM,chepoit u
L1apOM;

pacro3HaBarh Teja BpauleHus (HUIMHAP, KOHYC, cdepa U 1map) U 00bACHATHCIIOCOObI
MOJTyYCHHUS TEJ BPALICHHUS;

KJ'IaCCI/I(i)I/II_II/IpOBaTI) B3aMMHOC PACIIOJIOKCHHUEC C(bepBI " IIJIOCKOCTH,

BBIYUCIIATH BCIINMYWHBI JSJICMCHTOB MHOFOFpaHHI/IKOB U Tl BpaHIeHI/Ifl, O6’béMI)I n 1uIomaan
HOBCpXHOCTCI\/JI MHOFOFpaHHI/IKOB u TCII BpaHIeHI/ISI, I‘GOMeTpI/I‘IeCKI/IX TCII C HpI/IMeHeHI/IeM
opmyu;

CBO60,Z[HO OIICPUPOBATL IIOHATHUAMHU, CBA3AHHBIMH C KOM6I/IHaHI/I}IMI/I TCJI BpallCHUSA H
MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIHMCAaHHBIM B cepy U ommcaHHbI Okojo cdepsl, chepa,
BIIMCAaHHAA B MHOT'OI'PAHHHUK HJIM TCJIO BpalllCHUA;

BBIYHUCIIATH COOTHOLICHUA MC)KI[y II1omIaasiMmn HOBerHOCTeﬁ nu 06"I>éMaMI/I HOIIO6HI)IX TCJI,
I/I306pa)KaTb HU3ydacMbIC (I)I/IprLI, BBIITOJIHATH (BBIHOCHLIG) IIJIOCKHUE YCPTCIKU U3 PUCYHKOB
IIPOCTBIX 00BEMHBIX (1)I/Il"yp1 BUJ CBECPXY, C60Ky, CHH3Y, CTPOUTDH CCUCHUS TCJI BpALLICHUS
HU3BJIEKATD, HHTEPIPETUPOBATH u npeoOpa3oBLIBATH uH(GOPMAITHIO O
IIPOCTPAHCTBEHHBIX FEOMETPUUECKUX (QUTYPaAX, IPEACTABICHHYIO Ha YEPTEkKaX U PUCYHKAX;
CBO6OILHO 0H€pI/IpOBaTI) IIOHATUEM BCKTOp B HpOCTpaHCTBe;BI)IHOJIHﬂTI)

OI€panru Hal BEKTOPaMHU,

3a1aBaTh IIJIOCKOCTh YPAaBHCHUEM B HeKapTOBOﬁ CUCTEMC KOOPAHHAT;

peuiatb ICOMETPUUCCKHUE 3aJdavW Ha BBIYHUCICHHUC YIJIOB MCKAY IPAMBIMH U IIJIOCKOCTAMU,
BBIYHUCIICHUC paCCTOHHI/Iﬁ OT TOYKHM A0 IIJIOCKOCTH, B ICJIOM, Ha TPUMCHCHNEC BEKTOPHO-
KOOpI[I/IHaTHOFO MEeToaga HpI/I peHIeHI/II/I;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU, CBI3aHHBIMU C IBUKCHHEM B TIPOCTPAHCTBE, 3HATH CBOMCTBA
JIBIDKCHHIA,

BBITIONTHATh M300paXCHHsI MHOTOTPAHHHKOM W TEJl BpallleHUs IMPH TapauIebHOM TepeHoce,
[EHTPATbHOW CHMMETPHH, 3€pKabHOM CHUMMETPUHM, TpPU TOBOPOTE BOKPYr MPSMO,
npeoOpa3oBaHus OI00US;

CTPOUTH CCYCHUS MHOTOIPAaHHUKOB W TeJl BpAIICHHS: CEYCHHUs MWIUHApa (mapauiedbHO U
MEPIICHINKYJIIPHO OCH), CEUeHHUs KOoHyca (MapauleIbHOC OCHOBAHHWIO U MPOXOJAIIEE dYepes
BEPIIHHY), CEUCHHUS 11apa;

WCIONIb30BaTh  METOABl TOCTPOEHHUS CEUEHHWI: METOA  CJIeJIOB, METOJl BHYTPEHHETO
MIPOSKTHPOBAHMSI, METOJT TIEPEHOCA CEKYIIEH TUIOCKOCTH,

JI0Ka3bIBaTh TEOMETPUUECKUE YTBEPIKICHUS;

MIPUMEHSITh T€OMETpHUYECKHE (PaKThI JJI PEIICHHS CTEPEOMETPUUICCKUX 3aJ1a4, TIPE/IIOJIarafoIInX
HECKOJIPKO IIIaroB PEIICHHS, ©CJIM YCJIOBHS TNPUMEHEHHS 3aJaHbIB SBHOW U HEsIBHOU (hopme;
pemiate  3aJadd  Ha  JIOKA3aTeJIbCTBO  MAaTEMAaTHYSCKMX  OTHOIICHHH W HaXOXJICHUE
TCOMETPHUYCCKUX BEIINIHH;
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IIPUMEHSTH [IPOrPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN
CTEPEOMETPUYECKHUX 3a/1aY;
IIPUMEHSTh IIOJYYEHHbIE 3HAHUS Ha IPAKTUKE: CpaBHUBATh, AHAJIU3UPOBATh M OLICHUBATH
peanbHble CUTYallUH, MPUMEHITh W3yYEHHBIE MOHATHS, TEOPEMbI, CBOMCTBAB IPOILECCE MOUCKA
pelieHrs MaTeMaTH4ecKu chopMyIHpOBAaHHOW MPOOIEMbI, MOJEIUPOBATh PEAIbHbIC CUTYallUH
Ha SI3bIKE T€OMETPUH, UCCIEN0BATH ITIOCTPOCHHBIE MOJEIN C MCHOJb30BAaHUEM T'€OMETPUUYECKUX

MOHATUH U TEOpEM,
HAXO0XJICHUEM IT'€OMETPUYECKUX BEITUUHH;

anmapara ajireopsl,

peiiatb IMPaAKTHUYECKUE 3aJadu,

CBsJ3aHHBIE C

UMETh TPEJICTaBICHUsI 00 OCHOBHBIX ATAlax pa3BUTHS N'€OMETPUHU KaK COCTABHON 4acTH
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

TEMATHYECKOE IIVTAHUPOBAHHUE 1o yueonomy Kkypcy «I'eomeTpusi»

10 KJIACC
KonunuectBo uacoB
No Hamvenoparne [Ipakt | ONEKTPOHHBIE (UUPPOBHIE)
/1 ﬁ;ii;i;BMzTeM Bcero Kaoggﬂ?ﬂbm’le yecKue o0pa3oBaTenbHbIE PECYPCHI
p paboThl
BreeHie B https://resh.edu.ru/subject/lesso
1 CTepI; oMCTpIio 23 1 n/4756/start/203542/
B;?Egﬂi(;zeme https://resh.edu.ru/subject/lesso
2 P 6 1 n/6133/start/272668/
IPpsAMBIX B
IIPOCTPAHCTBE
E?;g{eﬁmoc“ https://resh.edu.ru/subject/lesso
3 nﬁocmcmﬁ . 8 n/6129/start/131672/
IIPOCTPAHCTBE
E’eﬁniiiﬁgﬂ’lpmc https://resh.edu.ru/subject/lesso
4 mofmmﬁ i 25 n/4724/start/20411/
IIPOCTPAHCTBE
https://resh.edu.ru/subject/lesso
5 VYTiBI B pacCTOSIHUS 16 1 n/6063/start/21120/
https://resh.edu.ru/subject/lesso
6 MHororpaHHUKH 7 1 n/6018/start/221550/
BeKTODLL B https://resh.edu.ru/subject/lesso
7 P 12 n/4758/start/21648/
IIPOCTPAHCTBE
[ToBTOpEHME,
8 00001IeHnE " 5
cucreMatrmni3anuia
3HAHUH
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https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/

OBIIEE KOJMYECTBO
YACOB I10
ITPOTPAMME

102
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11 KJIACC

KoaundecTBo uacoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne a3/1eJ10B U TeM K n (ungpossie)
/i ﬁ OI; on Beero ongpo.m,Hble pﬁaKaneCRne 06pAz0OBATENBHbIE
porp padoThI padoThI pecypeb
1 AHnanutnyeckas 15 1
TEOMETpUS
[ToBTOpEHME,
2 000011IeHNE U 15 1
CHCTEMATH3aLUS
3HAaHUU
3 O0BéM 17 1
MHOTOIpaHHHUKA
4 Tena BpameHus 24 1
IInomann
5) MMOBEPXHOCTHU U 9 1
00BEMBI KPYTIIBIX TET
6 JIBrxenus 5 1
[ToBTOpEHME,
7 0000111eHHE U 17 5
CHUCTEMATH3AINA
3HAHUH
OBILIEE KOJIMYECTBO 102 8 0
YACOB I10 ITPOI'PAMME

3. YueOHblii Kypc «BeposiITHOCTh M CTATHCTHKA» YIIIYOJIEHHOTO YPOBHS SIBJISETCS MPOAOIDKEHHEM U
pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca YIIyOJIEHHOTO YpOBHS Ha YPOBHE CpPEIHEro 0OIIero
o0Opa3oBaHusl. Yy4eOHbIit Kypc npenHa3HayeH Ui (GOpMHUpOBaHMS y OOydaroumxcs
CTaTUCTHYECKOW KYJIbTYphl M TOHHUMAHUS POJIM TEOPHUM BEPOSATHOCTEW KaK MaTeMaTH4eCKOro
UHCTPYMEHTA JUIsl M3y4eHHs CIy4dalHbIX COOBITHH, BenW4YMH M mpoueccoB. Ilpu u3ydeHum kypca
o0oramaroTcsi TNpeAcTaBlIeHUuss OOy4yaroIUXCsl O MeTo/JaX MCCIEeOBaHUs HW3MEHUMBOIO MHpA,
pa3BUBAaeTCs MOHMMAHHE 3HAYUMOCTM M OOLIHOCTM MaTeMaTHYECKUX METOJOB IIO3HAHUS Kak
HEOTHhEMJIEMOI YaCTH COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.
Copneprxanue yueOHOro Kypca HalpaBlIeHO Ha 3aKperyieHUe 3HaHUH, MOJIyYeHHBIX IPU U3YUYEeHHH Kypca
Ha YpOBHE OCHOBHOT'0 0011ero 00pa3oBaHus, U Ha pa3BUTHE MPEACTABICHUI O CIIy4alHbIX BEIMYMHAX U
B3aMMOCBS3SIX MEXJy HHMH Ha BaXHBIX IpUMeEpax, CIOKETbl KOTOPHIX MOYEPIHYTHl U3
OKpyKatomiero Mupa. B pesynbrare y oOydaromuxcsi AOJKHO c(HOPMHPOBATHCSA MPEICTABICHHUE O
HanOosiee yMOTPEeOUTENbHBIX M OOIIMX MAaTeMaTHUYECKUX MOJEINSAX, HCIOJIb3YeMbIX IS ONMHCAaHUS
AQHTPOIIOMETPUUECKUX U JeMOrpapUuecKuX BEeTUYMH, MOTPEUIHOCTEH B paziIMyYHBbIE POJa U3MEPEHUSX,
JUINTETLHOCTU 0€30TKa3HOM paboThl TEXHUYECKHX YCTPOMCTB, XapaKTEPUCTHUK MACCOBBIX SIBICHUN U
MIPOIIECCOB B OOIIECTBE. YUEOHBIN KypC sBISAETCS 0a30i JJIsI OCBOCHUSI BEPOSATHOCTHO-CTATHCTHUECKUX
METO/IOB, HEOOXOMUMBIX CIICIHATUCTaM HE TOJIBKO WHXKEHEPHBIX CIEIHATbHOCTeH, HO TaKXke
COLMATBHBIX ¥ TICUXOJIOTUYECKUX, MOCKOJIBKY COBPEMEHHBIC OOIIECTBEHHBIE HAYKH B 3HAYUTEIHHOMN
Mepe UCTIONB3YIOT ammapar aHajin3a OONbIINX JaHHBIX. L[eHTpanbpHyr0 4acTh y4eOHOTO Kypca 3aHUMaeT
o0CcyX/JeHrue 3akoHa OOJpIIUX YHcel — (PyHIaMEHTaJbHOTO 3aKOHA TMPHUPOJIBI, HMEIOIIETO
MaTeMaTUYeCKYI0 (opMau3aIiuio.
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B coorBercTBHM C yKa3aHHBIMH LEJISIMH B CTPYKType Y4eOHOro Kypca

«BepoaTHOCTh U CTaTUCTHKA» Ha YrIyOJIEHHOM YPOBHE BBIACICHBI OCHOBHBIE CO/IEP)KATEIIbHBIC TMHUU:
«Cny4aiiHble COOBITUS U BEpOSATHOCTU» U «CiyyaliHble BEJTMUMUHBI U 3aKOH OOJIBIINX YHCEI.

[ToMrMO OCHOBHBIX JIMHUNA B yU€OHBIN KYpC BKJIIOUEHBI JIEMEHTHI TEOPUH Ipad)oB U TEOPUH MHOXKECTB,
HEOOXOIUMBbIE NJIsl TOJHOLEHHOTO OCBOEHHUS MaTepualia JIaHHOTO Y4YeOHOro Kypca M CMEKHBIX
MaTeMaTHYECKUX YU4EOHBIX KypCOB.

Copepxanne nuHuu «CiydailHble COOBITHSI U BEPOSITHOCTU» CIIYXKHUT OCHOBOHM Ijisi (hopMHpOBaHUS
MPEJICTAaBICHUIA O paclpe/lelIeHUH BEPOSATHOCTEH MEXIy 3HAUCHMSIMH CIIy4alHbIX BeJIMYUH. BaxkHyro
4acTb B JTOH COJIEpP)KaTeIbHOW JMHUM 3aHUMACT H3YYCHHE T'€OMETPUYECKOr0 W OMHOMHUAIBHOTO
pacrpeieieHuii U 3HAKOMCTBO C MX HEMpPEpbIBHBIMH aHAJIOraMH — IOKa3aTeJIbHBIM U HOPMAaIbHBIM
pacnpenesIeHUsIMU.

TeMmbl, CBs3aHHBIC C HENPEPHIBHBIMHU CIyYalHBIMH BEJIHMYMHAMH W PACHPEACICHHUSIMHU, aKICHTUPYIOT
BHUMaHHE OOyYarOIMXCs Ha OMMCAHUHM U W3YYEHUU CIyYalHBIX SIBICHUH C MOMOIIBIO HETPEPHIBHBIX
¢byakuunii. OCHOBHOE BHUMaHUE yJIETSETCS MOKa3aTeIbHOMY M HOPMAJIbHOMY Pacpe/IeTICHUSIM.

B yueOHOM Kypce mpeaycMaTpHUBAaeTCsS O3HAKOMHTEIHLHOEC HW3YUCHHE CBSI3M MEKIY CIyYalHBIMU
BEJIMYMHAMHU U OINHCAaHUE 3TOH CBS3M C MOMOIIBIO KOAPPHUIIMEHTa KOPPEISAIUU U €ro BBIOOPOYHOTO
aHaJIora. DT 3JIEMEHTHI COACPKAHKS PA3BUBAIOT TEMY

«/lnarpamMMBbl paccenBaHUsI», U3YYCHHYIO HAa YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHHs, U BO MHOTOM
OIHMPAIOTCS HA CBEJICHUS U3 KYPCOB aJIreOPBI U TCOMETPHUH.

Emé omuH sneMeHT colep)kaHus, KOTOPBIH MpeiaraeTcs Ha O3HAKOMHUTEIEHOM YpPOBHE —
MIOCJICIOBATEIBHOCTD ~ CIIyYalHBIX HE3aBUCUMBIX COOBITHH, HACTYNAIOIIUX B CIWHUILY BPEMCHH.
O3HakOMJIEHHE C pacrpeiielieHueM BEpOSTHOCTEH KOJMYECTBA TaKUX COOBITUN HOCUT Pa3BUBAIOLIMIMA
XapaKTep U SBISCTCS aKTyadbHBIM IS OYAYIIMX aOUTYpUCHTOB,  MOCTYMAKOUIMX  Ha  y4eOHbIC
CICIUAIBHOCTH,  CBS3aHHBIC C OOIIECTBCHHBIMUA HAYKaMU, IICUXOJIOTUEH U YIIPaBICHUEM.

Ha uzyuenue yueOHOTO Kypca «BeposTHOCTh M CTAaTHCTHKa» HA YIIyOJICHHOM YpOBHE OTBOIUTCS 68
yacoB: B 10 kiacce — 34 gaca (1 yac B Henemo), B 11 knacce —34 vaca (1 yac B Heneno).

COJEPKAHUE OBYYEHUSA
10 KJIACC

DJIeMeHTHI Teopuu rpagos.

I'pad, cBs3HbIM Tpad, mpeacTaBieHHe 3aJadd ¢ NoMolnbio rpada. CreneHb (BaJEHTHOCTB)
BepiuuHbLIIyTh B rpade. Llenu u nukisl. I'padsl Ha mmockoctu. JlepeBocaydyaiiHOro SKCIIEpUMEHTa
Ciay4aiiHble ONIBITHI, CJIyYaliHbIe COOBITHSI HBEPOATHOCTH COOBITHIA.

CrydaiiHple SKCIEPUMEHTHI (OMBITBI) U CIy4YailHble COOBITHA. DIIEeMEHTapHbIE COOBITHS (HCXOJBI).
BepositHOCTh  citywaifHOro coObITHSI. BeposTHOCTHM COOBITUH B ONBITAX C PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMUCOOBITUSIMU

Onepanumn HagQ MHOKeCTBaMH M COObITUAMM. CJI02KeHHEe M YMHOKEHHE BEPOSITHOCTEH. Y CJIOBHAA
BeposATHOCTH. He3aBucumble coObITHS

[Tepecedenne, 00beTMHEHHE MHOKECTBU COOBITHH, TPOTUBOIIOIOKHBIE COOBITHS.
dopMyia CiI0KEHHUS BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTD. Y MHOKEHHUE BEPOSITHOCTEN.
®opMyia ycioBHOU BeposTHOCTH. Popmyria 1oaHoM BepoaTHocTu. PopMyiia balieca.

HeszaBucumsbie coOOBITHS.

JJIeMeHThI KOMOMHATOPUKHU
Komb6unaropnoe npasuiio ymHoxeHnus.IlepectanoBku u gaxropuan. Yucno coueTaHuii.

Tpeyronbuuk Ilackans. @opmyna Ounoma HeroToHa
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Cepuu nociienoparejbHbIxucnbiTanuii. UcnbiTanus bepuyiu.
Ciyyaiinblii BIOOP M3 KOHEYHOI COBOKYITHOCTH

bunapHbIii ciiy4aiiHbII ONBIT (MCIIBITAHUE), yclieX U Heyaaya.HezaBucuMple  McCHbITaHUS.
Cepus HE3aBUCUMBIX UCIIBITAHUII0 IIEPBOTO ycIexa.
Cepust He3aBUCUMBIX UCTIBITAHUI bepHyiu.

Crny4aifHbIl BBIOOp M3 KOHEUHON COBOKYIMHOCTH. [IpakTrdeckas paboTa ¢ HCIOIb30BaHUEM
AIEKTPOHHBIXTAOIIHI]

Cnyqaﬁnble BECJIHYUHBI M pacnpeacjacHus

Cnyuaitnas BeninunHa. Pacripenenenue BeposiTHocTel. Juarpamma pacnpenenenus. Onepauuu

HaJl CiydailHeIMM BenuuuHamu. [lpumepsl pacnpeneneHuil. bunapHas ciywaiiHas —BelMYHMHA.
I'eomerpuueckoe pacnpenesnenue. buHoMmuanbHOE pacnpeneneHue. MaTeMaTH4ecKoe O0XXKHJaHHe
CIIy4allHOH BEJIMYUHBI.

CoBMecTHOE pacrpeleneHue JByX CIy4alHbIX BelIMYMH. He3aBucuMmble ciydyallHble BEJIMYUHBI.
CBolicTBa MaTEeMaTUYECKOTO OXKUAaHUS. MaTeMaTuueckoe OKkuJaHue OMHaApHOMCITyYaifHOM BETNYMHBI.
MareMaTHuecKoe OXKHJaHHE TE€OMETPUYECKOTO M OWHOMHANBHOTO pacrnpeaencHuid. Jucnepcus u
CTaHJapTHOE OTKJIOHeHue. JlucnepcusiOnHapHOM ciy4yailHOW BETUYHUHBI.

CpolicTBa gucnepcud. MaTemMaTUyecKoe OXHUJIAHUE IPOU3BENEHUS U JIUCHEPCHUS CYMMBI
HE3aBUCHMBIX CIIydailHBIX BelawuuH. Jlucnepcust OnHOMuanbHOTO pacupenencHus. [Ipakruyeckast
paboTta c W CII0JIb30BAHUEM 3IEKTPOHHBIX TabnuIl

11 KJIACC
3aK0H 00JIBIIUX YHCe

Hepagenctso Yeonimépa. TeopemaleOrimépa. Teopema beprysun.
3akoH 060JbIIKX yKces. BeiOopouHbliiMeTo 1 Hcce10BaHu M.
[TpakTuyeckas paboTa ¢ UCMOIB30BAHUEM AIIEKTPOHHBIXTAOIIHII.
DJIeMEHTHI MAaTEeMATHYECKONCTATHCTHKH.

['enepanbHasi COBOKYITHOCTb U ciy4yaiiHasi BBIOOpKa. 3HAKOMCTBO

¢ BEIOOPOYHBIMH XapakTepucTukamMu.OIeHKa CpeTHEro U AUCTIEPCUU IeHepalIbHOM COBOKYITHOCTH
C TIOMOUIbIO BBIOOPOYHBIX XapaKTepucTUK. OlleHMBaHNE

BEPOSITHOCTEH COOBITHI 11O BhIOOpKE.CTaTuCcTHYECKas ThnoTe3a. [IpoBepKkanpoCcTenmx TumnoTes3 ¢
MOMOIIbIO CBOMCTB M3YUYEHHBIX pacIpeieIeHHUH.

[IpakTuyeckas paboTa ¢ UCHIOIB30BAHUEM 3JIEKTPOHHBIXTAOIHUI]

HenpepbiBHbIE ci1ydyaliHble BEJMYHHBI (pacnpeeaeHns),oKa3aTe/ibHOe 1 HOPpMAJIbHOE
pacnpejaeieHus

[Ipumepsl HenpepbIBHBIX CITy4alHbIXBEINYMH. DYyHKIUSA IUIOTHOCTH BEPOSATHOCTU. PaBHOMEpHOE
pacnpenenenue. [Ipumeps! 3a1a4, MpUBOIAIINX K TOKA3aTEIbHOMY

Y K HOpMaJIbHOMY pacnpeeneHusaM. DyHKIUS TUIOTHOCTH BEPOSATHOCTU MOKA3aTENbHOIO
pacnpenenenus. OyHKIHS IUIOTHOCTH BEPOSTHOCTUHOPMAIBHOTO PaCIIpeieTICHHSI.
Pacnpenenenue Ilyaccona

[TocnenoBaTeIbHOCTh OJMHOYHBIXHE3aBUCHUMBIX COOBITHIA. [IpuMep 3amaun, MPUBOISIICHK
pacnpenenenuto [Tyaccona.

[IpakTuyeckas paboTa ¢ UCIIOJIb30BAaHUEM JIEKTPOHHBIX TaOJIHII.
CBs3b MeK1Yy CIy4aliHbIMMBEJTUYMHAMHA

KoBapuanus n1Byx cnyyaitabix BennuuH. Koaduuuent koppensaunu.CoBMeCTHbIE HAOIIOICHUS
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IBYX Benu4rH. Bei6opounslii ko3 unmentkoppensauuu. Paznuune Mexay TUHEHHOHN CBI3BIO U
NPUYMHHO- CIIEJCTBEHHOM CBs3b10. JInneitHas perpeccust. [IpakTuyeckas paboTa ¢ MCIIOIb30BaHUEM
JIEKTPOHHBIX TAOJIULI.

INPEJMETHBIE PE3YJIbTATDBI

K konmy 10 kjacca oOydaronuiicss HAy4uTCs:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMH: Tpad, TUIOCKHA Tpad, CBI3HBIN rpad, MyTh B rpade, 1emnb,
UK, IEPEBO, CTENICHb BEPILIMHBI, IEPEBO CITY4allHOTO YKCIIEPUMEHTA;

CBOOOMHO ONEPHUPOBATh TOHATHUSMHU: CIy4alHBIA OJKCHIEPUMEHT (OMBIT), choy4daiiHOe CcOOBITHE,
JJIEeMEHTapHOe ciy4yaiiHoe coObITHE (PJIEMEHTapHbI HKCXOJ)) CIy4alHOTO OIbITA, HAXOIUTh
BEPOATHOCTH COOBITHII B OIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HaXoauTh U (OPMYJIHPOBATH COOBITHS: IEpecedeHre, OOBEAMHEHUE NaHHBIX COOBITHH, COOBITHE,
IPOTHBOIOJIOXKHOE JaHHOMY, MCIOJIb30BaTh TUArpaMMsbl Diinepa,

KOOP/MHATHYIO MpPSIMYIO JUIsl PELICHUs 3aj]iad, MOJIb30BaThCs (OPMYIION CII0XKEHUS BEPOATHOCTEH IS
BEPOATHOCTEN JIBYX U TPEX CIy4allHbIX COOBITUH;

OIIEPUPOBAThH MOHATHSIMU: YCIOBHAS BEPOSITHOCTh, YMHOXKEHHUE BEPOSTHOCTEH, HE3aBUCUMBIE COOBITHS,
JIEpEBO CIIy4aiHOI'O HKCIIEPUMEHTA, HAXOJUTh BEPOATHOCTH COOBITUH C TOMOIIBIO ITPABUIIA YMHOKEHUS,
JiepeBa CIIy4aifHOIO OIbITa, HCIOJIb30BaTh (hopMyny monHOM BeposTHOCTH, (Gopmyny baiieca mpu
pelIeHNH 3a/1a4, ONPENeISATh HE3aBHCUMOCTh COOBITHHA MO (opMylie W 1O OpraHW3alHud CIy4aitHOTO
JKCIIEPUMEHTA;

IPUMEHATh H3yYEHHbIE KOMOMHATOpHbIE (OPMYJbl JJs MEPEeYUCICHHUs] 3JIEMEHTOB MHOXECTB,
AJIEMEHTAPHBIX COOBITHI CIIy4allHOrO OMBITA, PEIICHUS 3a/1a4 110 TEOPUH BEPOSTHOCTEH;

CBOOO/IHO OIEPUPOBATh MOHATUAMHU: OMHAPHBIN CIydallHBIA ONBIT (MCIBITAHME), yCIIEX W Heyjaua,
HE3aBUCHMBbIE MCIIBITAHUs, CepPUs UCIBITAHUN, HAXOAUTh BEPOSTHOCTH COOBITHI: B CEPUM HCIBITAHUIN
70 MIEpBOr0 ycliexa, B CEpUM MCHbITaHUuN bepHyiu,B OombITe, CBA3aHHOM CO CIIy4aifHbIM BEIOOpOM U3
KOHEUYHOHN COBOKYITHOCTH;

cBOOO/IHO ONEpUPOBATh MOHITUSAMMU: ClydaiiHas BEJIMYMHA, pAacIpe/elIeHHe BEpOSITHOCTEH, Tuarpamma
pacrpenenenus, OMHapHas ciay4aiiHas BeIMYMHA, T€OMETPUUYECKOe, OMHOMHUAIBHOE PaCIIpeIe/ICHUE.

K xoniy 11 ki1acca oOy4daromuiicss HAy4YuTCs:

ONEepUpPOBATh MOHATUSMU: COBMECTHOE pACHpPEACIICHHE [BYX CIY4allHbIX BEJIWYMH, UCIOJIb30BaTh
TaOJIUIly COBMECTHOTO pAcCHpeNeieHUs] IBYX CIIy4alHBIX BEJIMYUH ISl BBIICTICHUS pacipeieieHus
Ka)I(ZIOfI BCJIMYHHBI, OIIPCACICHUA HE3aBUCUMOCTHU cnyqaﬁHHx BCJINYHH,

CB060)IHO ONneprupoBaTh IIOHSATUEM MaTeMaTu4dCCKOro OXHUJaHUsA CJ'Iy‘I&fIHOfI BCIIMYNHBI
(pactipenienienusi), TPUMEHSThH CBOMCTBA MaTEeMaTHYECKOTO OXKUIaHWA IIpU pElLIeHWH 3a1ad4,
BBIUUCIISATh MATEMATUYECKOE 0KHJIaHne OMHOMUAJIIBHOTO U T€OMETPUYECKOTO paclpeieseHul;
CB060)IHO ONICpHUPOBATE IIOHATUAMU: AOUCICPCUA, CTAHAAPTHOC OTKIIOHCHUC cnyqaﬁﬂoﬁ BCJIMYHHBI,
MPUMEHSTh CBOWCTBAa IUCIEPCUU CIy4alHOM BEIMYMHBI (pacrlpesiesieHns) IpHU pelieHuH 3ajad,
BbBIYUCIIATH JUCIICPCHUIO u CTaHJApPTHOC OTKJIOHCHUEC TCOMETPHUICCKOI0 u OMHOMHAJILHOTO
pacrpeeneHui;

BBIUUCIIATh BBIOOPOUHBIE XapaKTEPUCTHKU IO JAHHOHM BBIOOpPKE U OLEHUBATh XapaKTEPUCTUKU
FeHepaHBHOﬁ COBOKYIMTHOCTH JAaHHBIX II0 BI)I60p0'—IHI)IM XapaKTECPHUCTHUKAM. OHGHI/IB&TB BEPOATHOCTHU
COOBITUH W TPOBEPATh MPOCTEHINIME CTATHCTUYECKHUE THUIOTE3bl, IMOJB3YACh H3YyYCHHBIMHU
pacrnpeneneHusIMH.
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TEMATHYECKOE IIVTAHUPOBAHMUE no yyeoHoMy Kypcy «BeposiTHOCTBH M

CTATHCTHKAY
10 KJIACC
No | HaumenoBanue KonmuectBo yacoB DJIEKTPOHHBIE

/Tl | pa3desioB ¥ TEM Bcero | Kontposnbasie | I[Ipaktuueckue | (udpoBsie)

MIPOTPaMMBI paboThl paboThl oOpa3oBarebHbIE
pecypchl

1 DIIEeMEHTHI 3
TeopHuH rpagos

2 Crayuyaiinbie 3 https://resh.edu.ru/su
OIIBITEI, bject/lesson/4064/sta
ciTydaiiHbIe rt/38069/
COOBITHS U
BEPOATHOCTH
COOBITHI

3 Oneparnyu Haj 5 https://resh.edu.ru/su
MHOXECTBAMU H bject/lesson/4064/sta
COOBITHSIMH. rt/38069/
CroxeHue u https://resh.edu.ru/su
YMHOYCHHUE bject/lesson/4089/sta
BEPOSITHOCTEH. rt/131703/
YcaoBHas
BEPOSITHOCTb.
HezaBucumeie
COOBITHS

4 DJIeMEHTBI 4 https://resh.edu.ru/su
KOMOMHATOPHUKH bject/lesson/4028/sta

rt/37167/

5 Cepun 5 1 https://resh.edu.ru/su
MOCJIEIOBATENIHH bject/lesson/4929/sta
BIX MCITBITAHUIA. rt/38412/
HcnpiTanus
beprymn.
CryqaitHbIii
BBIOOD U3
KOHEYHOM
COBOKYITHOCTH

6 Crnyuaiinble 14 1 1
BEIIMYMHBI K
pacnpeneneHus

OBIIEE 34 1 2

KOJIMYECTBO

YACOBIIO

ITPOTPAMME
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https://resh.edu.ru/subject/lesson/4064/start/38069/
https://resh.edu.ru/subject/lesson/4064/start/38069/
https://resh.edu.ru/subject/lesson/4064/start/38069/
https://resh.edu.ru/subject/lesson/4064/start/38069/
https://resh.edu.ru/subject/lesson/4064/start/38069/
https://resh.edu.ru/subject/lesson/4064/start/38069/
https://resh.edu.ru/subject/lesson/4089/start/131703/
https://resh.edu.ru/subject/lesson/4089/start/131703/
https://resh.edu.ru/subject/lesson/4089/start/131703/
https://resh.edu.ru/subject/lesson/4028/start/37167/
https://resh.edu.ru/subject/lesson/4028/start/37167/
https://resh.edu.ru/subject/lesson/4028/start/37167/
https://resh.edu.ru/subject/lesson/4929/start/38412/
https://resh.edu.ru/subject/lesson/4929/start/38412/
https://resh.edu.ru/subject/lesson/4929/start/38412/

11 KJIACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IpakTnyeckue
padoThI

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTesibH
ble pecypchl

3aK0H OOJBIINX YUCET

DJIEMEHTEI
MaTeMaTUYECKON
CTAaTUCTUKHU

HenpepriBHbie
CIy4alHbIE BEJIMYHUHbI
(pactipenenenus),
MOKa3aTeIbHOE U
HOPMaJIbHOE
pacnpenenenus
Pacnpenenenue
Ilyaccona

CBsi3b MEXITY
CIIy4yallHbIMU
BEJIMYMHAMU

O060061IEHNE U

cUcTeMaTHu3anus 3HaHUU

11

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34
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KasengapHo — remaTn4yeckoe NJIaHUPOBaHMe MO Y4eOHOMY npeamery «MareMaTuka.

10 KJTACC

Ne
o/
o

Tema ypoka

KommuectBo yacos

Bcero

KonTpoJsibHbie
paboThl

[IpakTuueckue
paboThl

[arta nzyuenus

DJeKTpOHHbIE U(PPOBBIC
00pazoBaTesbHBIE PECYPCH

OcHoBHbIE TIpaBHIIa
M300pakeHMs TUIOCKOCTH,
HapaJIeIbHBIX MPSIMbBIX
(OTpe3KOB), cepeaHBI
OTpe3Ka .

1.09.2023

https://resh.edu.ru/subject/less
on/4756/start/203542/

MHO)KCCTBO, onecpanvu Hal
MHOKECTBAaMH U UX CBOMCTBA.

4.09.2023

https://m.eds00.ru/863f1180

Juarpammsl Dlinepa-BeHHa.

5.09.2023

OcHoBHbIE TIpaBUIIA
U300paKeHHs MITOCKOCTH,
MapauIeITbHBIX TPSIMBIX
(OTpe3KOB), CepeIUHBI
OTpe3Ka.

5.09.2023

https://resh.edu.ru/subject/less
on/4756/start/203542/

IIpuMeHeHne TeopeTHKO-
MHO>KECTBEHHOT'O aIapara
JUISl peIeHns 3a/1a4.

6.09.2023

[Nepecekarormecst MIOCKOCTH,
NIepeCeKaroIIuecs Mpsmasi u
IUIOCKOCTb;
HOJIYTIPOCTPAHCTRO.

6.09.2023

PanmonansHbIe uynca.

7.09.2023

https://resh.edu.ru/subject/less
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https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://m.edsoo.ru/863f1180
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/1970/start/

OOBIKHOBEHHBIE U
JecATUYHbIEe Ipo0ou,
HPOLIEHTHI, OECKOHEYHBIE
NEepUOINIECKUE IPOOH.

on/1970/start/

I'pad, cBsa3HbIil rpad,
Ipe/ICTaBICHUE 3a/1a9H C
MOMOIIIBIO Tpada.

7.09.2023

https://m.edsoo.ru/863eef52

[Tepecekaromuecs
IUIOCKOCTH, MEepeceKaroIrecs
npsiMasi ¥ TJI0OCKOCT;
MOJIYTIPOCTPAHCTBO.

8.09.2023

10

OOBIKHOBEHHBIE U
JECSITUYHBIE TpOo0OH,
HPOLIEHTHI, OECKOHEYHBIE
MIEPUOIUYECKHIE IPOOH

11.09.2023

https://resh.edu.ru/subject/less

on/1970/start/

11

MHoOrorpaHHukH,
n300pakeHre MPOCTEUIINX
IIPOCTPAHCTBEHHBIX QUTYD.

12.09.2023

https://resh.edu.ru/subject/less

on/6018/start/

12

[Ipumenenue npobeit u
IPOLIEHTOB JUISl PELLICHUS
IMPUKJIAAHBIX 3a1a4.

12.09.2023

13

[Ipumenenue npobeit u
HPOLIEHTOB JUISl PELLICHUS
IMPUKJIAAHBIX 3a1a4.

13.09.2023

14

MHOrorpaHHukH,
n300pakeHre MPOCTEUIINX
POCTPAHCTBEHHBIX QUTYD.

13.09.2023

https://resh.edu.ru/subject/less

on/6018/start/

15

JlelicTBUTENIbHBIEC YHCIIA.
Panmonanbueie u
VMppalrOHaJIbHbIC YUCIIa

14.09.2023

16

CrapToBast KOHTPOJIbHAS
pabora.

14.09.2023
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https://resh.edu.ru/subject/lesson/1970/start/
https://m.edsoo.ru/863eef52
https://resh.edu.ru/subject/lesson/1970/start/
https://resh.edu.ru/subject/lesson/1970/start/
https://resh.edu.ru/subject/lesson/6018/start/
https://resh.edu.ru/subject/lesson/6018/start/
https://resh.edu.ru/subject/lesson/6018/start/
https://resh.edu.ru/subject/lesson/6018/start/

17

AKCHOMBI CTEPEOMETPHUH U
MIEPBBIC CJIEJCTBUS U3 HUX.

15.09.2023

https://resh.edu.ru/subject/less
on/4756/start/203542/

18

ApudmeTrnueckue onepaiuu
C JICUCTBUTEIBHBIMH YHUCIAMU

18.09.2023

19

Moaynb AEHCTBUTEIBHOIO
qHclIa U €ro CBOMCTBA

19.09.2023

20

AKCHOMBEI CTCPCOMCTPHU U
INEPBLIC CIICACTBUSA U3 HUX.

19.09.2023

https://resh.edu.ru/subject/less
on/4756/start/203542/

21

[TpuGxEHHBIC BEIYMCIICHHUS],
MpaBUJIA OKPYTJIEHUA,
MPUKUJIKA U OLIEHKA
pe3yJibTaTa BBIYMCIIECHUI

20.09.2023

22

CriocoObI 3a1aHUs MTPSIMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE.

20.09.2023

https://resh.edu.ru/subject/less
on/4756/start/203542/

23

OcHOBHBIE MCTOBI pCHICHUA
LEJBIX ¥ JPpOOHO-
panuoOHaJIbHBIX ypaBHeHI/Iﬁ n
HEpaBEHCTB

21.09.2023

24

Crenenp Bepuunsl. I1yTs B
rpade. Lenu u uukisl ['padsr
Ha IUIOCKOCTH. JlepeBo
CIIy4alHOTO SKCIIEpUMEHTA.

21.09.2023

https://m.edso0.ru/863ef236

25

N3o0pakenne ceueHui
MUPaMUJIbI, KyOa U IPU3MBIL,
KOTOPBIE MTPOXOJIAT Yepe3 UX
pébpa.

22.09.2023

https://resh.edu.ru/subject/less

on/4912/start/

26

OCHOBHI)IC METOABI peIHeHI/ISI
HENBIX U APOOHO-
parMoHAIbHBIX YPAaBHCHHH U

25.09.2023

https://resh.edu.ru/subject/less

on/2741/start/
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https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://m.edsoo.ru/863ef236
https://resh.edu.ru/subject/lesson/4912/start/
https://resh.edu.ru/subject/lesson/4912/start/
https://resh.edu.ru/subject/lesson/2741/start/
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HCPABCHCTB.

OCHOBHBIEC METO/IbI PEIICHUS
LEJbIX U APOOHO-

https://resh.edu.ru/subject/less

27 PAIHOHATHHHIX ypaBHeHHH 1 26.09.2023 on/2741/start/

HEPABEHCTB.

f;ogﬁimzfie gZT?Est https://resh.edu.ru/subject/less
28 PaMUIBL, Ky PH3MBL, 26.09.2023 on/4912/start/

KOTOPBIE TPOXOMSAT Yepe3 UX E—

pEopa.

ﬁHZLZET;{; ELEJSSHHI/IO; https://resh.edu.ru/subject/less
29 MHF; e 27.09.2023 on/5298/start/

ocratkoM. Teopema be3y.

?Iiogﬁzm:fie gZLLG?EWH https://resh.edu.ru/subject/less
30 PaMIIbI, Ky PH3MBL, 27.09.2023 on/4912/start/

KOTOPBIE TPOXOMSAT Yepe3 Ux

pEdpa.

MHOTrOWIEHH! C I[EIBIMU https://resh.edu.ru/subject/less
31 | koaddumentamu. Teopema 28.09.2023 on/3778/start/158733/

Buera.

CaydaifHble SKCTIEPUMEHTHI U 28.09.2023 https://resh.edu.ru/subject/less
32 | caydaiiHble COOBITHS. on/4089/start/

SHCMGHTapHLIC CO6BITI/I$I.

E;ggﬁi);(::{ i;gzzeﬁgﬁmm https://resh.edu.ru/subject/less
33 KOTOPBIC .TPOXOAT Yepes HX 29.09.2023 on/4912/start/

pebpa.

PellieHite cHeTeM THHeHHbX https://resh.edu.ru/subject/less
34 ypaBHeHmit 2.10.2023 on/3812/start/158950/
35 Pemenue cucrem JTUHERHBIX 3.10 2023 https://resh.edu.ru/subject/less

YpaBHEHUU.

on/3812/start/158950/

35
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36

Meton ciienoB i
MIOCTPOEHUS CEUCHUM.

3.10.2023

37

Marpuiia cucTeMbl JIMHEUHBIX
ypaBHeHUM. OnpenenuTesb
MaTpHULbI 2X2, ero
FeOMETPUUECKUI CMBICT U
CBOMCTBA.

4.10.2023

38

Meropn cienoB s
HOCTPOCHHSI CEUCHHUH.
CaolicTBa nepeceyeHuit
IPSMBIX U IJIOCKOCTEH

4.10.2023

39

Onpenenurens MaTpuLbl 2%2,
€ro reOMETPUYECKUN CMBICIT U
CBOMCTBA.

5.10.2023

40

BepositHOCTB cityyaitHOTO
COOBITHA.

5.10.2023

https://resh.edu.ru/subject/less

on/4089/start/

41

Merog cienoB aiis
MMOCTPOEHUS CEUCHUH.
CBolicTBa nepeceyeHmi
MPSAMBIX U TITIOCKOCTEM.

6.10.2023

42

IIpumenenne onpenenuTens
JUISL pELLIEHUs] CUCTEMBI
JIMHENHBIX YPABHEHUM.

9.10.2023

43

Pemrenne npukiiagHeIx 3ama4y
C IOMOIIBIO CUCTEMBI
JIMHEUHBIX YPaBHEHUM.

10.10.2023

44

IToctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.

10.10.2023

https://resh.edu.ru/subject/less

on/4912/start/

45

Pemenune IMPUKJIIAJHBIX 3a1a4

11.10.2023

36
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C IIOMOILBIO CHCTEMBI
JIMHEUHBIX YPABHEHUN

46

ITocTtpoenue ceueHui B
nupamujie, Kyoe o Tpém
TOYKaM Ha péOpax.

11.10.2023

https://resh.edu.ru/subject/less
on/4912/start/

47

KonTtponsHas pabora:
"PanmonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JUHENUHBIX YpaBHEHUN" .

12.10.2023

48

BepositHocTH cOOBITHH B
OMBITaX C PABHOBO3MOKHBIMHU
3JIEMEHTAPHBIMU COOBITHUSMHU.

12.10.2023

https://resh.edu.ru/subject/lesso

n/4064/start/38069/

49

[TocTpoenue ceuenuii B
nupamujie, Kyoe o Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEpPTEKEN .

13.10.2023

https://resh.edu.ru/subject/less
on/4912/start/

50

DyHKIUSA, CTIOCOOBI 3aJaHuUs
¢yHkun. Bzaumuo
oOpaTHble GYHKIUH.
Komnoszunus ¢pyHkimii.

16.10.2023

51

I'padux pynkumn.
OnemMeHTapHbIe
npeoOpa3oBanus rpaduKoB

GbYHKITHIA.

17.10.2023

52

IToctpoenue ceueHuii B
nupamujie, Kyoe o Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEepPTEXKEH .

17.10.2023

https://resh.edu.ru/subject/less
on/4912/start/

53

OO6nacth onpeneneHus u
MHOXKECTBO 3HA4YCHUU

byakuun. Hynmu GyHKImm.

18.10.2023

37
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[TpomexyTku
3HAKOIMOCTOSIHCTBA.

54

IToBropenue . Teopema o
HPOTIOPIIMOHATBHBIX
orpeskax. [lomobue
TPEYTrOJIbHUKOB.

18.10.2023

55

YETHbIEC U HEYETHBIE
¢yukuuu. [lepuoguueckue
¢bynkuuu. [IpomexyTku
MOHOTOHHOCTH ()YHKITHH.

19.10.2023

56

[Tepeceuenue, oObeTUHEHNE
MHOYKECTB U COOBITHIA,
IMPOTHUBOIOJIOKHBIC CO6I>ITI/I$L

19.10.2023

https://m.edsoo.ru/863f143c

57

Teopema Menenas. Pacuerst
B CEUYCHUSAX Ha BHIHOCHBIX
YepTEKax.

20.10.2023

58

MaxkcuMyMBbl 1 MUHUMYMBI
¢ynkuuu. Haubonbiee u
HaMMEHbIIIee 3HAYCHUE
(GYHKLUU Ha TPOMEKYTKE.

23.10.2023

59

JInHeinas, KBapaTu4dHas U
JIpoOHO-NMHENHas QYHKIUH.

24.10.2023

60

KonTposabnas pabora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenns".

24.10.2023

61

DJIEeMEHTapHOE UCCIIEIOBAHUE
U TIOCTpOEHUE TPapUKOB ITUX

byHKIII

25.10.2023

62

B3aumnoe pacnonoxenue
MPSIMBIX B IPOCTPAHCTBE.
CkpenuBaroniiecs,

napajjiesibHble IpsIMbIE B

25.10.2023

https://resh.edu.ru/subject/less

on/6133/start/

38
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MIPOCTPAHCTBE.

63

DeMeHTapHOe HCCIICI0BAaHNE
U TIOCTPOCHUE IPapUKOB ITUX

GYHKIHH.

26.10.2023

64

YcioBHas BEpOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
®dopmyiia yCIOBHOM
BEPOSITHOCTH.

26.10.2023

https://resh.edu.ru/subject/less

on/4064/start/38069/

65

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSMOM
napajuieibHON JaHHOU
MPSIMOM, MPOXOASIIICH Yepe3
TOYKY MPOCTPAHCTBA U HE
JIeXKalen Ha TaHHOUW IPSIMOM.

27.10.2023

https://resh.edu.ru/subject/less

on/6065/start/125651/

66

CreneHn ¢ LETbIM
nokaszareiieM. bunom
Hrrorona.

7.11.2023

https://resh.edu.ru/subject/less

on/4730/start/149073/

67

[TapannenbHOCTB Tpex
npsMbIX. Teopema o Tpéx
napajieIbHbIX MPSMBIX.
Teopema 0 CKpeIUBaOIINXCS
MPSIMBIX.

7.11.2023

https://resh.edu.ru/subject/less
on/6065/start/125651/

68

CrerneHn ¢ LETBIM
nokaszareieM. bunom
Hrrotona.

8.11.2023

https://resh.edu.ru/subject/less
on/4730/start/149073/

69

[TapamnensHoe
npoexktupoBanue. OCHOBHBIE
CBOMCTBA MapajlIEIbHOIO
IIPOEKTUPOBAHUSI.

8.11.2023

70

CremnenHast GyHKITHUS C
HaTypaJbHbIM U LIEJIBIM
nokasareiieM. E€ cBoucTBa U

rpaduk.

9.11.2023

https://resh.edu.ru/subject/less
on/4729/start/159013/
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71

KonTponbsHas pabora:
"Crenennas ¢pynkuus. Eé
CBOMCTBa M rpaduK».

9.11.2023

72

IlenTpanbHas NpoeKLus.
YTroJ1 ¢ COHaNpPaBICHHBIMU
CTOpPOHAMHU. YTOJ MEXAY
IMPAMBIMHU.

10.11.2023

73

VYcnoBHas BEPOSTHOCT.
YMHOKE€HHE BEPOATHOCTEH.
dopmyiia yCI0BHOU
BEPOSITHOCTH .

11.11.2023

https://m.edsoo.ru/863f38ae

74

Apudmerndeckuii KOpeHb
HAaTypaJbHOM CTEIIEHU U €T0
CBOMCTBA

13.11.2023

https://resh.edu.ru/subject/less

on/5498/start/272542/

75

Apudmerndeckuii KOpeHb
HaTypaJbHOMU CTEIIEHU U €T0
CBOMCTBA

14.11.2023

https://resh.edu.ru/subject/less

on/5498/start/272542/

76

3aga4n Ha JJOKa3aTeIbCTBO U
YICCIIE/IOBaHNE, CBSI3aHHBIE C
PacnoI0KEeHHEM TPSIMBIX B
IPOCTPAHCTBE.

14.11.2023

77

[TpeobpazoBanust YHCIOBBIX
BBIPXECHHI, COJIepIKaIINX
CTCIICHU U KOPHHU.

15.11.2023

78

[TapamrensHOCTE IPSIMON U
IJIOCKOCTH B IIPOCTPAHCTBE.
IIpu3Hak u cBOMCTBA
NapauIeIbHOCTU MPSIMON U
IJIOCKOCTH.

15.11.2023

https://resh.edu.ru/subject/less

on/6129/start/131672/

79

[IpeoOpazoBaHus YUCIOBBIX
BBIPAKEHUI, COAEPIKALUX
CTEIICHU U KOPHHU.

16.11.2023

40
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80

dopmyiia MoJHOU
BEPOSITHOCTH.

16.11.2023

https://resh.edu.ru/subject/less
on/4079/start/38319/

81

['eomerpuueckue 3agauu,
CBA3AaHHBIC C
HapayIeIbHOCTBIO IPSAMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE.

17.11.2023

https://resh.edu.ru/subject/less
on/6129/start/131672/

82

[IpeobpazoBanust YMCIOBBIX
BBIPXKEHUH, COJIEpIKAIIUX
CTCIICHU U KOPHHU.

20.11.2023

83

Hppanuonanbusie
ypaBHeHHsA. OCHOBHbIE

METO/IbI PEIICHHs YPAaBHEHUH.

21.11.2023

https://resh.edu.ru/subject/less
on/5569/start/

84

IToctpoenue ceuenus,
MIPOXO/SIIETO Yepe3 JaHHYIO
IPSIMYIO Ha YEPTEXKE U
NapajuIeIbHOTO IPYron
IPSIMOM.

21.11.2023

85

OcHOBHBIE METO/BI PELLICHUS
MPPALMOHAIBHBIX YPABHEHUN

22.11.2023

https://resh.edu.ru/subject/less

on/5569/start/

86

[TapannensHast npoekuus,
IIPUMEHEHHUE JJI IOCTPOEHUS
cedeHuit kyda u
napauleJenunena.

22.11.2023

87

OcHOBHBIC MCTOJBI pCHICHUA

UppalMOHATIBLHBIX YPaBHEHUH.

23.11.2023

https://resh.edu.ru/subject/less

on/5569/start/

88

®opmyna baiieca.
He3zaBucumslie coObITHS.

23.11.2023

89

[TapamienbHble IIOCKOCTH.
ITpr3Haku napamieIbHOCTH

24.11.2023

https://resh.edu.ru/subject/less

on/6129/start/
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JIBYX TIJIOCKOCTEH.

PaBHOCHIBEHEIC IEpEXoarl B

https://resh.edu.ru/subject/less

90 | pereHHUH UPPALTUOHATBHBIX 27.11.2023 on/3798/start/159138/

YpaBHEHUH.

PaBHOCHIIBHBIC ITEPEXO/IBI B https://resh.edu.ru/subject/less
91 | peuieHUM UPPALMOHAIBHBIX 28.11.2023 on/5569/start/159263/

YpaBHEHUH.

TeopeMma 0 mapaIeIbHOCTH

€JMHCTBEHHOCTH IIOCKOCTH, https://resh.edu.ru/subject/less
92 HPOXO/ISIICH Yepe3 TOUKY, He 28.11.2023 on/6129/start/

MIPUHAJIEKALLYIO JTaHHON

IIJIOCKOCTH .

PaBHOCHJIBHBIC ITEPEXO/IBI B https://resh.edu.ru/subject/less
93 | perieHHUU UPPALTUOHATBHBIX 29.11.2023 on/5569/start/159263/

YpaBHEHUN

P https://resh.edu.ru/subject/less
94 wap 29.11.2023 on/6129/start/

IUTOCKOCTEH.

PaBHOCHIIBHBIC TTEPEXO/IBI B https://resh.edu.ru/subject/less
95 | perreHnH UPPAITMOHATBHBIX 30.11.2023 on/5569/start/159263/

YpaBHEHUU

KomOuHaTOpHOE MpaBHiIo 30.11.2023 https://resh.edu.ru/subject/less
96 | ymHoOxeHus. [lepecTaHOBKU U on/4028/start/37167/

daxTopuan
97 CaoiicTBa MapasIeNbHBIX 1122023

IJIOCKOCTEM.

g;i?gizig 1:5 E%HK ;(OI;I ﬁﬂ - https://resh.edu.ru/subject/less
98 g YHKI 4.12.2023 on/5498/start/272542/

00paTHOM CTETeHu ¢

HaTypaJbHBIM [TOKa3aTEEM.
99 CaolicTBa u rpaguk KOpHs N- 5122023

Oii CTeneHu KakK (GyHKIUU

42
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00paTHOM CTENEHU C
HATYpaJIbHBIM ITOKa3aTelIeM.

[ToBTOpeHue: Teopema

100 5.12.2023

HI/I(baropa Ha ITJIOCKOCTH.

KoHntposbnas padoTa:

"CBoiicTBa u rpaduk KOpHS https://resh.edu.ru/subject/less
101 | n-oi1 creneHu. 6.12.2023 on/5569/start/

Hppanuonanbusie

ypaBHeHus".

[ToBTOpEHME: TPUTOHOMETPHS
102 | mpsAMOYTOJIBHOTO 6.12.2023

TpeYFOJ'IBHI/IKa.

CremenD ¢ DALMOHANLHEIM https://resh.edu.ru/subject/less
103 PallHOHaILH 7.12.2023 on/4729/start/159013/

I10Ka3aTcJICM U €€ CBOHCTBA.

Yucno couyeTaHui. 7.12.2023 https://resh.edu.ru/subject/less
104 | Tpeyronsuuk [lackans. on/6119/start/285193/

CgoiicTBa ky0a u
105 | mpsAMOYTOJIBHOTO 8.12.2023

napannenennnez[a.

Cremenn ¢ DALHOHATLHEIM https://resh.edu.ru/subject/less
106 PaltHoHaIbE 11.12.2023 on/4729/start/

I10Ka3aTcJICM U €€ CBOHCTBA.

Crrement ¢ baLHOHATLHLIM https://resh.edu.ru/subject/less
107 PaltHOHAIbE 12.12.2023 on/4729/start/

I10Ka3aTcJICM U €€ CBOHUCTBA.

Brrunciienue 1iH 0Tpe3KOB
108 | B kyOe u IpsMOYTOJILHOM 12.12.2023

napannenennne)le.
109 [TokazarenpHas QyHKIHS, €€ 13.12.2023 https://resh.edu.ru/subject/less

CBOWCTBA U IpaduK.

on/3841/start/225573/
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110

[lepneHAUKYISIPHOCTD
IIPSIMOM U INIOCKOCTH.
[Ipusnak

NEPIEHAUKYJIAPHOCTH
MPSIMOM M INIOCKOCTH.

13.12.2023

https://resh.edu.ru/subject/less

on/4724/start/20411/

111

Hcnonb3oBanue rpapuka
(GYHKIMM JUIs] pELICHUs
YpaBHEHUH.

14.12.2023

112

®opmyna 6unoma HeroToHa.

14.12.2023

https://resh.edu.ru/subject/less

on/6119/start/285193/

113

[lepneHAMKYISIPHOCTD
IIPSIMOM U INIOCKOCTH.
[Tpuznak

NEPIEHANKYJIIPHOCTH
IPSIMOM U INIOCKOCTH.

15.12.2023

https://resh.edu.ru/subject/less

on/4724/start/20411/

114

Hcnonb3oBanue rpapuka
(GYHKIMM JUIS] peIeHUs
YpaBHEHUM.

18.12.2023

115

IToka3aTenbHbIe ypaBHEHUS.
OcCHOBHBIE METO/IbI PELLICHUS
YpaBHEHUM.

19.12.2023

https://resh.edu.ru/subject/less

on/5627/start/159321/

116

Teopema 0 CyllIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOIALLIEH Yepe3 TOUKY
MPOCTPAHCTBA U
MIEPIIECHINKYISIPHOM K
IUIOCKOCTH.

19.12.2023

https://resh.edu.ru/subject/less

on/4757/start/20566/

117

IToka3arenbHble ypaBHEHUS.
OcHOBHBIE METO/IbI PELIEHUS
IIOKA3aTEJIbHBIX YPAaBHEHU.

20.12.2023

https://resh.edu.ru/subject/less

on/5627/start/159321/
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IIimockoctu u

118 | mepneHOUKYISPHBIE UM 20.12.2023

HpHMHe B MHOI'OI'pPaHHHKaAX.

KonrposasHas pabora: https://resh.edu.ru/subject/less
119 | "Tloka3arenbHast QyHKIUS. 21.12.2023 on/5627/start/159321/

ITokazaresnbHbIC ypaBHEHUS"
120 I'pae1, BepoanocTH, 21.12.2023 https://m.eds00.ru/863f198c

MHO’KECTBa, KOMOMHATOPHUKA.

ITlnockoctu n
121 | mepneHIUKYISIPHBIE UM 22.12.2023

HpHMHe B MHOFOFpaHHI/IKaX.

Jorapudy wucna. CBoiicTsa https://resh.edu.ru/subject/less
122 P : 25.12.2023 on/5753/start/272574/

Jorapudma.

Jorapmdm urcna. CroiicTsa https://resh.edu.ru/subject/less
123 P : 26.12.2023 on/5753/start/272574/

jorapudma.

Tep HeHHHK};{Iﬂp 1 https://resh.edu.ru/subject/less
124 | HAMIOHHAA. 1IOCTPOCHHE 26.12.2023 on/6127/start/221519/

MEPIEHANKYIIApA U3 TOUYKHU Ha

HIpIMYIO.

Jorapndm wmcra. CroiicTsa https://resh.edu.ru/subject/less
125 P a. 27.12.2023 on/5753/start/272574/

Jorapudma.

Eaelfn::lf;f}ﬁlgg HoeHHe https://resh.edu.ru/subject/less
126 1 ) B 27.12.2023 on/6127/start/221519/

MEPIEHANKYIIApaA U3 TOYKHU HA

HpSAMYIO.

Jorapndm wuca. CroiicTsa https://resh.edu.ru/subject/less
127 | -orap cia. LBouc 28.12.2023 on/3823/start/198625/

jorapudma.
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bunHapHbIi Cily4ailHBIN OIBIT , 28.12.2023
128 | ycmex u Heymaya. https://m.eds00.ru/863f6162
He3aBuCHMEBIC HCIIBITAHMSL.
Teopema o Tpéx https://resh.edu.ru/subject/less
129 | nepnenaukyispax (mpsmas u 29.12.2023 on/4748/start/20810/
obOpaTHas).
Jle . . https://resh.edu.ru/subject/less
130 | 7 COMTITHIPIC H HATYPAIBHRL 9.01.2024 0n/3823/start/198625/
J0TapupMBI.
Teopema o Tpéx https://resh.edu.ru/subject/less
131 | nepnenaukyisipax (mpsmas u 9.01.2024 on/4748/start/20810/
obOpaTHas).
JleCATHHHEIE H HATYpATBHEIE https://resh.edu.ru/subject/less
132 yp 10.01.2024 on/3823/start/198625/
JorapuMsl.
Yron mexny
133 | ckpemmBarOIIMMHUCS 10.01.2024
TPSIMBIMH.
[Ipeobpa3zoBanue https://resh.edu.ru/subject/less
134 | BeIpaXKeHUH, COJCPIKAIINX 11.01.2024 on/3834/start/198687/
JorapuQpMmsl.
Cepus HE3aBUCUMBIX 11.01.2024 https://m.eds00.ru/863f6162
135 | ucrpITaHMit 10 IEPBOTO
ycrexa.
Eo;;;;ipéls;gm;}gﬂp%lx https://resh.edu.ru/subject/less
136 P M 12.01.2024 on/4724/start/20411/
MEPIICHIUKYIIIPHBIX
TJIOCKOCTEM.
137 | OpToronaieHoe 13.01.2024
MIPOEKTHPOBAHHE.
138 [Tpeobpa3oBanue 15.01.2024

BBIPAXKEHUI, COJIEPHKALIIUX
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IIpeoOpazoBanue
139 | BeIpaKeHHMIA, COACPIKAIIIIX 16.01.2024 https://infourok.ru/videouroki/1226

JorapuGMsl.

[TocTpoenue ceuenuit kyoa,
140 | TPU3MBL IIPaBUIILHOU 16.01.2024

MAPaMUIBI C TIOMOIIIBIO o

OPTOTOHAJILHON IIPOEKIIUH.

JorapudMiraeckas dyHKis https://resh.edu.ru/subject/less
141 |- 0rePY YHIIL, 17.01.2024 0n/3834/start/198687/

e€ cBoiicTBa U rpaduk.

[TocTpoenue ceuenuii kyoa,
147 | TIPU3MBL MPaBUIILHOM 17.01.2024

UPAMHIBI C TIOMOIIHEO A

OpPTOTOHAIILHOM MPOEKITHH.

Jorapudmuteckas (yHKIs https://resh.edu.ru/subject/less
143 | 0rapy JHICEL, 18.01.2024 0n/3834/start/198687/

e€ cBoiicTBa U rpaduk.

Cepust HE3aBUCUMBIX 18.01.2024 https://resh.edu.ru/subject/less
144 | uctiprtanmii bepuymmm. 0n/4929/start/38412/

OC;IH“:)%;EEE:HBOHI&O;;?;&;TBC https://resh.edu.ru/subject/less
145 o 19.01.2024 on/6018/start/

[TmockocTn cuMMeTpuil B

MHOTOTPaHHHUKAX.

Hcnons3oBanue rpaduxa https://resh.edu.ru/subject/less
146 | GhyHKIUH U151 peIICHUs 22.01.2024 on/4732/start/198842/

YpaBHEHUM.
147 Hcnonb3oBanue rpaduka 23.01.2024

GYHKINA IS peIICHUS
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ypaBHEHUH.

148

[Ipusnak
NePHEHANKYISIPHOCTH
PSIMOM U TJIOCKOCTH KaK
CJIE/ICTBHE CUMMETPHHU.

23.01.2023

https://resh.edu.ru/subject/less
on/4724/start/20411/

149

Jlorapudmmueckue
ypaBHeHHst. OCHOBHBIC

METO/IbI PEIICHHs YPAaBHEHUH.

24.01.2024

https://resh.edu.ru/subject/less

on/4732/start/198842/

150

[IpaBunbHbBIE
MHOTOTpaHHUKHU. Pacuér
pacCTOSIHUI OT TOYKHU 10
IIJIOCKOCTH.

24.01.2023

151

OCHOBHBIE METO/IbI pEILICHUS
norapuGMUIEeCKuX
YpaBHEHUH.

25.01.2024

https://resh.edu.ru/subject/less

on/4732/start/198842/

152

Crnyyaiinblii BEIOOp U3
KOHEYHOM COBOKYITHOCTH.

25.01.2024

153

[IpaBunbHBIE
MHOTOrpaHHuKHU. Pacuér
pacCTOSIHUM OT TOYKHU J10
IIJIOCKOCTH.

26.01.2024

154

OcHOBHBIE METO/BI PELLIEHUS
Jorapu(pMUUECKUX
YpaBHEHUM.

29.01.2024

https://resh.edu.ru/subject/less

on/4732/start/198842/

155

PaBHOCUIIBHBIE TIEPEXO/BI B
pelIeHnH JorapupMuuecKux
YpaBHEHUU.

30.01.2024

https://resh.edu.ru/subject/less

on/4729/start/159013/

156

CniocoObl OnyCTUTh
NEPIEHIUKYIISAPBL:
CUMMETpPHUS, CABUT TOYKHU IO
[apaJuIeIbHON IPSIMOM.

30.01.2024

157

CamocTtosTenpHas padora:

31.01.2024
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"Jlorapupmuueckas
¢ynkuus. Jlorapupmuaeckue
ypaBHEHUA".

158

CaBur 1o HenapauieIbHON
IIPSIMOM, U3MEHEHHUE
pacCTOSHUM.

31.01.2024

159

KonTponbnas pabota
"B3aumHOe pacmnosioxxeHue
MPSIMBIX U IJIOCKOCTEH B
pocTpaHcTBe'.

1.02.2024

160

[IpakTuyeckas pabora c
HCIIOJIb30BaHUEM
JICKTPOHHBIX TAOJIHII.

1.02.2024

https://m.edsoo.ru/863f5208

161

CuHyc, KOCUHYC, TAHT€HC U
KOT@HT€HC YHCIIOBOTO
apryMeHTa.

2.02.2024

https://resh.edu.ru/subject/less

on/6019/start/

162

CuHyc, KOCUHYC, TAaHT€HC U
KOTAHI'€HC YHCIOBOTO
apryMeHTa.

5.02.2024

https://resh.edu.ru/subject/less

on/6019/start/

163

CuHyc, KOCUHYC, TAHT€HC U
KOTAHI'€HC YHCIOBOTO
apryMeHTa.

6.02.2024

https://resh.edu.ru/subject/less

on/6019/start/

164

[ToBTOpEHUE: TPUTOHOMETPHUS
B [IPOU3BOJILHOM
TPEYroJIbHUKE, TEOPEMA
KOCHUHYCOB.

6.02.2024

165

ApKCUHYC, apKKOCHUHYC U
apKTaHT€HC YHUCIIOBOIO
apryMeHra.

7.02.2024

https://resh.edu.ru/subject/less
on/6019/start/

166

[ToBTOpEHME: YroI MEXIY
CKPELIUBAIOIIMMUCS
IPSIMBIMU B IIPOCTPAHCTBE.

7.02.2024
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167

ApKcUHYC, apKKOCHUHYC U
ApPKTAaHT€HC YHCIIOBOTO
apryMeHra.

8.02.2024

https://resh.edu.ru/subject/less
on/6019/start/

168

CiyyaliHasi BEeJTMUMHA.
Pacnipenenenue
BeposATHOCTeH. Jlnarpamma
pacnpeneseHusl.

8.02.2024

https://resh.edu.ru/subject/less
on/6121/start/38474/

169

I'eomerpuueckue MmeToabl
BBIUMCJICHHSI YTIIa MEXKITY

MMPAMBIMH B MHOT'OI'pPaAHHHKAX.

9.02.2024

https://resh.edu.ru/subject/less
on/4023/start/

170

Tpuronomerpuueckas
OKPY’>KHOCTb, OIIpE/ICTICHHUE
TPUTOHOMETPUUECKUX
(GYHKLUH YUCIOBOTO
apryMeHra.

12.02.2024

https://resh.edu.ru/subject/less
on/3863/start/

171

Tpuronomerpuueckas
OKPYXHOCTB, OIIPENIETICHHE
TPUTOHOMETPUYECKHUX
(GYHKLUH YUCIOBOTO
apryMeHra.

13.02.2024

https://resh.edu.ru/subject/less

on/3863/start

172

JIByrpansslii yroa. CBoOiCTBO
JIMHEWHBIX YTJIOB
JBYTPaHHOI'O yIJa.

13.02.2024

173

OCHOBHEBIE
TPUTOHOMETPHUICCKHE

bopMyIbI.

14.02.2024

https://resh.edu.ru/subject/less

on/4734/start/199305/

174

[lepnennuKynsipHbIC
miockoct. CBOMCTBA
B3aMMHO TIEPIICHIUKYISIPHBIX
IUIOCKOCTEH.

14.02.2024

50


https://resh.edu.ru/subject/lesson/6019/start/
https://resh.edu.ru/subject/lesson/6019/start/
https://resh.edu.ru/subject/lesson/6121/start/38474/
https://resh.edu.ru/subject/lesson/6121/start/38474/
https://resh.edu.ru/subject/lesson/4023/start/
https://resh.edu.ru/subject/lesson/4023/start/
https://resh.edu.ru/subject/lesson/3863/start/
https://resh.edu.ru/subject/lesson/3863/start/
https://resh.edu.ru/subject/lesson/3863/start
https://resh.edu.ru/subject/lesson/3863/start
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/4734/start/199305/

175

OcCHOBHBIE
TPUTOHOMETPUUECKHUE

(hOpMYIIBI.

15.02.2024

https://resh.edu.ru/subject/less
on/3489/start/292739/

176

Onepanuu HaJl CIy4ailHbBIMU
BeIMYMHaMU. buHapHas
Ciy4aifHasi BeJIMUYMHA.

15.02.2024

https://resh.edu.ru/subject/lesso

n/4064/start/38069/

177

[Ipn3nak
NEePHEHANKYIIPHOCTH
IUIOCKOCTEH.

16.02.2024

178

OCHOBHBIE
TPUTOHOMETPHYCCKHE

(bopMyIIbI.

19.02.2024

https://resh.edu.ru/subject/less
on/3887/start/199367/

179

OCHOBHBIE
TPUTOHOMETPHYCCKHE

(bopMyIIbI.

20.02.2024

https://resh.edu.ru/subject/less
on/3490/start/199398/

180

[IpssmMoyTOIBHBII
napanjenenunesn; Kyo;
WU3MEPEHMs], CBOMCTBA
IIPSIMOYT'OJIBHOTO
napajuiejaenunesa.

20.02.2024

181

[TpeoGpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKCHU.

21.02.2024

https://resh.edu.ru/subject/less
on/4238/start/107826/

182

Teopema 0 AuaroHanu
MPSIMOYTOJIBHOTO
napajjienenuneaa u
CJIEJICTBHE U3 HEE.

21.02.2024

183

[Tpeobpa3zoBanue
TPUTOHOMETPUUYECKHX
BBIPAKECHUI.

22.02.2024

https://resh.edu.ru/subject/less
on/4324/start/199618/
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184

I'eomeTpuueckoe
pacripeziesieHue.
bunomMmaneHOE
pacrpezesieHue.

22.02.2024

https://resh.edu.ru/subject/less

on/6121/start/38474/

185

[IpeobpaszoBanue
TPUTOHOMETPUUYECKHX
BBIPAKCHU.

26.02.2024

https://resh.edu.ru/subject/less

on/4324/start/

186

[Ipeobpa3zoBanue
TPUTOHOMETPUUYECKHX
BBIPAKCHUM.

27.02.2024

https://resh.edu.ru/subject/less

on/4324/start/

187

3amaun, cBI3aHHBIE CO
B3aMMHBIM PACIIOJIOKEHUEM
HpﬂMI)IX U IIJIOCKOCTH.

27.02.2024

188

Pemenue
TPUTOHOMETPUUECKUX
YpaBHEHUU.

28.02.2024

https://resh.edu.ru/subject/less

on/6317/start/199681/

189

[ToBTOpEHwue:
CKPELIUBAIOIINECS TPSMBIE,
IapajuleIIbHbIE IJIOCKOCTH B
CTaHJAPTHBIX
MHOTI'OIpaHHUKAXx.

28.02.2024

190

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU.

29.02.2024

https://resh.edu.ru/subject/less

on/4736/start/199743/

191

MaremaTtnueckoe 0XKMIaHNE
CIIy4allHOM BEIMYHHBI.

29.02.2024

https://m.edso0.ru/863f6dab

192

[Tapa mapannenbHbIX
IUIOCKOCTEM Ha
CKPEIIMBAIOIIUXCS MPAMBIX,
PaCCTOSIHUE MEXIY
CKPEIMBAOIIUMHUCS
MPSIMBIMU .

1.03.2024
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193

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUH.

4.03.2024

https://resh.edu.ru/subject/less

on/4737/start/199804/

194

Pemenue
TPUTOHOMETPUUECKUX
YpaBHEHUH.

5.03.2024

https://resh.edu.ru/subject/less

on/6314/start/199928/

195

PaccrosiHue ot TOUKH 110
IJIOCKOCTH, OT MPSMOU J10
IIJIOCKOCTH.

5.03.2024

196

Pemenue
TPUTOHOMETPUUECKUX
YpaBHEHUN

6.03.2024

https://resh.edu.ru/subject/less
on/6314/start/199928/

197

Boruncnenue pacctosHui
MEXIy CKPEINBAOIIUMUCS
IPSIMBIMU C IIOMOILBIO
NEPIEHANKYIIIPHON
IIJIOCKOCTH.

6.03.2024

198

Pewenne
TPUTOHOMETPUYECKUX
YpaBHEHUM.

7.03.2024

https://resh.edu.ru/subject/less
on/6320/start/200020/

199

CBoiicTBa MaTeMaTHYCCKOTO
OXXKHIaHusI. MaTeMaTH4eCKOe
OXHJaHue OMHAPHOMN
CITy4ailHON BEJINYMHBI.

7.03.2024

https://m.edsoo.ru/863f6f86

200

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

11.03.2024

https://resh.edu.ru/subject/less
on/6321/start/199989/

201

KonTtponbHas pabora:
"TpUroHomMeTpHUYECKUE
BBIPAKECHUS U
TPUTOHOMETPUYECKHUE
ypaBHEHus".

12.03.2024
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202

TpéxrpanHslil yrou.
TeopeMbl KOCUHYCOB U
CUHYCOB JJIsl TPEXTPAHHOTO

yria.

12.03.2024

https://resh.edu.ru/subject/less

on/6063/start/21120/

203

IlocnenoBaTenbHOCTH,
CIOCOOBI 3aJaHuUs
MMOCJIEIOBATEILHOCTEIA.
MeToa MaTeMaTHYECKOM
AHIYKLHY.

13.03.2024

https://resh.edu.ru/subject/less

on/4925/start/225893/

204

DeMeHTHI chepruIecKoit
T€OMETPUH: T€0Ie3NICCKUE
JMHUM Ha 3emJe.

13.03.2024

205

MOHOTOHHBIC U
OTpaHUYCHHBIE
IMOCJICIOBATEILHOCTH.
Hcropus ananusa
OECKOHEYHO MAaJbIX.

14.03.2024

206

Maremarnaeckoe OKHIaHue
TeOMETPUYECKOT0 U
OMHOMHUAJILHOT'O
pacIpeneeHuN.

14.03.2024

https://m.edsoo.ru/863f6f86

207

Konrtponsnas padora "Yribl
U pacCTOSIHUS"

15.03.2024

208

Apudmernueckas
nporpeccusi.

18.03.2024

https://resh.edu.ru/subject/less

on/2004/start/

209

FCOMeTpI/IquKaH Iporpeccus.

19.03.2024

https://resh.edu.ru/subject/less

on/2007/start/

210

Cucrematuzanus 3HaHUN
"MHOrorpaHHHK 1 €ro
DJIEMEHTHI".

19.03.2024
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https://resh.edu.ru/subject/lesson/4925/start/225893/
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https://resh.edu.ru/subject/lesson/2007/start/

211

beckoneuHno yObIBarommas
reoOMETpUYECKasi MPOrPeccus.

20.03.2024

https://resh.edu.ru/subject/less
on/2008/start/

212

[Tupamuga. Buasl nupamu.
[IpaBunbHas nupamMuaa.

20.03.2024

https://resh.edu.ru/subject/less
on/5866/start/221576/

213

CyMMa 0eCKOHEYHO
yObIBaIOLIE reOMETpUIECKON
IPOTPECCHUHU.

21.03.2024

214

I[I/ICHepCI/ISI " CTAaHAApPTHOC
OTKJIOHCHUC.

21.03.2024

https://resh.edu.ru/subject/less

on/3409/start/

215

[Tpusma. IIpsimast u
HAaKJIOHHAs MPU3MBI.
[IpaBunpHas npusma.

22.03.2024

https://resh.edu.ru/subject/less

on/5443/start/

216

JIunelHbIN 1
HKCIIOHEHIIMAJIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLIEHTOB.

1.04.2024

217

JInHeHbIN u
JKCIIOHEHIMAJIBHBIN POCT.
Hucno e. PopMyiia CI0KHBIX
IIPOLIEHTOB.

2.04.2024

218

[IpsimMoit napannenenunen,
MIPSIMOYTOJIBHBIN
napajjenenunes, Kyo.

2.04.2024

219

Hcnonp3oBanne mporpeccun
JUTSL pEILLIEHUs peabHBIX
3a]a4 MPUKJIaJIHOTO
Xapakxrepa.

3.04.2024

https://resh.edu.ru/subject/less

on/5223/start/326717/

220

BrInykiible MHOTOTpaHHUKH.

3.04.2024
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https://resh.edu.ru/subject/lesson/2008/start/
https://resh.edu.ru/subject/lesson/5866/start/221576/
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https://resh.edu.ru/subject/lesson/3409/start/
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Teopema Ditnepa.

CamocTtosTenbHas padbora:

221 | "TlocnenoBaTenbHOCTU U 4.04.2024

nporpeccun’

Jucrniepcust OMHAPHOI 4.04.2024 https://resh.edu.ru/subject/less
222 | ciydaitHO# BEUYHHBI. on/3409/start/

CBolcTBa AUCIIEPCUU.

BBIHYKJ'IBIG MHOTI'OI'paHHHKHU.

E[ezléiﬁiilgip a. https://resh.edu.ru/subject/less
223 p 5.04.2024 on/4023/start/149352/

HOJIYHpaBI/IJII)HI)IC

MHOI'OI'paHHHUKH.

HenpepbIBHbIe dhyHKLIH 1 HX https://resh.edu.ru/subject/less
224 'bep yHKI 8.04.2024 on/4921/start/200887/

CBOHUCTBA.

Touxka pa3pbiBa. ACUMIITOTHI
225 - 9.04.2024

rpadukoB QYHKIIHIA.
226 'I'<OHTp0J'IBHa$I pa6'(')Ta 9.04.2024

MHororpaHHuku".

Croiictsa yHKumii https://resh.edu.ru/subject/less
227 YHIKIL 10.04.2024 on/6112/start/200949/

HETIPEPBIBHBIX Ha OTPE3KE.

TomHsiTHe BeKTona Ha https://resh.edu.ru/subject/less
228 p 10.04.2024 on/4758/start/21648/

IIJIOCKOCTH U B IIPOCTPAHCTBE.

Croit P . https://resh.edu.ru/subject/less
229 | -BOMCTBA QOYHKIHN 11.04.2024 on/6112/start/200949/

HETIPEPBIBHBIX HA OTPE3KE.

MareMaTndeckoe OXXKUIaHue 11.04.2024 https://resh.edu.ru/subject/less
230 | mpou3BeNeHHUS U JUCTICPCHS on/3409/start/

CYMMBbI HC3aBUCUMBIX
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https://resh.edu.ru/subject/lesson/3409/start/
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https://resh.edu.ru/subject/lesson/3409/start/

CJ'Iy‘I&fIHBIX BCJIMYHH.

https://resh.edu.ru/subject/less

231 | CymMa BEeKTOPOB. 12.04.2024 on/6404/start/
232 Metoa nHTEpBaIOB AJIst 15.04.2024

PCIICHNA HCPABCHCTB.
233 Metox UHTEPBAIOB HJIst 16.04.2024

pCICHUA HCPABCHCTB.

https://resh.edu.ru/subject/less

234 | Pa3HOCTBH BEKTOPOB. 16.04.2024 on/2733/start/
235 MeToa UHTEPBAIOB IS 17.04.2024

PCIICHNA HCPABCHCTB.
236 | IlpaBuio mapajuienenumnesa. 17.04.2024

[IpumeHeHne CBOICTB https://resh.edu.ru/subject/less
237 | HenpepbIBHBIX QYHKIUI 1151 18.04.2024 on/6112/start/

pCUICHUs 3a4a4.

[TpakTuyeckas pabora ¢ 18.04.2024
238 | ucmonp30BaHNEM https://m.edso00.ru/863f5208

OJICKTPOHHBIX Ta6HI/ILI.

y https://resh.edu.ru/subject/less
239 | > MHUOMCHHE BeKTopa Ha 19.04.2024 on/3037/start/

YHuCJIo0.

[IpumeneHnue cBoiicTB https://resh.edu.ru/subject/less
240 | HenpepbIBHBIX QYHKIUI 1151 22.04.2024 on/6112/start/

pCUICHUS 3a1a4.

[epBas i BTobas https://resh.edu.ru/subject/less
241 | P P 23.04.2024 0n/4923/start/200980/

POM3BOJIHBIE (PYHKIIUH.
242 | Pazno)keHue BEKTOPA IO 23.04.2024 https://resh.edu.ru/subject/less
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https://resh.edu.ru/subject/lesson/4758/start/

6a3ucy TpEéx BEKTOPOB, HE
JIeKalIX B OHOMI

on/4758/start/

IIJIOCKOCTH.

Omnpenenenue , https://resh.edu.ru/subject/less
243 | TeOMETPHUYCCKHUI CMBICIT 24.04.2024 on/3976/start/

IIPOU3BOJHOM.

C https://resh.edu.ru/subject/less
244 | - NAIPHOC HPOHIBEICHHC 24.04.2024 on/2038/start/

BCKTOPOB.

Onpezenene, husneckuii https://resh.edu.ru/subject/less
245 pedl ’ . 25.04.2024 on/4923/start/

CMBICJI ITPOU3BOJHOMU.

Jlucniepcusi OMHOMHUAITBHOTO 25.04.2024 https://resh.edu.ru/subject/less
246 | pacmpeneacHus. on/3409/start/
247 Borunciienne yria Mexay 26.04.2024 https://infourok.ru/videouroki/1226

BEKTOpAaMU B IIPOCTPAHCTBE.

VpaBHEHIE KACATENLHOMN K https://resh.edu.ru/subject/less
248 | °P g 27.04.2024 on/3976/start/

rpaduxy GyHKINU.

VpaBHEHIHE KACATOILHOM K https://resh.edu.ru/subject/less
249 | °P s 2.05.2024 on/3976/start/

rpaduxy GyHKIUU.

KonTponsHas padora 2.05.2024
250 «HCHHVTaHm bepryu. https://m.eds00.ru/863f6680

CJ'Iy‘{aI/IHBIe BCJIIMYUHBI U

pactpeneneHus.

pocTeliiie 3amat ¢ https://resh.edu.ru/subject/less
251 | P A 3.05.2024 on/2029/start/

BEKTOPAMH.
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https://resh.edu.ru/subject/lesson/4758/start/
https://resh.edu.ru/subject/lesson/3976/start/
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HpOI/ISBOI[HLIe OJIEMCHTAPHBIX

https://resh.edu.ru/subject/less

252 - 6.05.2024 on/3954/start/201011/

(G yHKITHIA.

I e S1ene https://resh.edu.ru/subject/less
253 | POMSBOAHRIC SJCMEHTAPHRIX 7.05.2024 0n/3954/start/201011/

(G yHKITHIA.

I efie https://resh.edu.ru/subject/less
254 | | POCTCHIINE 3N ¢ 7.05.2024 on/4758/start/21648/

BEKTOpamu

[IpousBoaHAS CyMMBI, https://resh.edu.ru/subject/less
255 | mpou3BeNeHH s, YACTHOTO U 8.05.2024 on/3954/start/

KOMMO3UINH (YHKIIUH.

pocTeiliie 3a1at ¢ https://resh.edu.ru/subject/less
256 | P . 8.05.2024 on/4758/start/21648/

BCKTOpaMHU.

[IpousBoaHas CyMMBI, https://resh.edu.ru/subject/less
257 | mpou3BeNeHHUsI, YACTHOTO U 13.05.2024 on/3954/start/

KOMITO3ULIUHU (PYHKITUH.

[IpousBoaHas CyMMBI, https://resh.edu.ru/subject/less
258 | mpou3BeNeHH s, YACTHOTO U 14.05.2024 on/3954/start/

KOMITO3ULIUHU (PYHKITUH.

pocTeiliiie 3a1ad ¢ https://resh.edu.ru/subject/less
259 | P a 14.05.2024 on/6404/start/

BCKTOpaMI/I.

KonTtponbHas pabora: 15.05.2024
260 n "

ITpounsBognas".

n . https://resh.edu.ru/subject/less
261 | - POCTCHIINC 3aa4H 15.05.2024 on/6404/start/

BEKTOPaMHU.
262 IToBTopenue: "PannonanbHbie 16.05.2024

ypaBHEHHUs U HEpaBeHCTBA"
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https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/3954/start/201011/
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https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/
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https://resh.edu.ru/subject/lesson/3954/start/
https://resh.edu.ru/subject/lesson/4758/start/21648/
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https://resh.edu.ru/subject/lesson/6404/start/

[ToBTOpenue: «CiyqaiiHble 16.05.2024
263 | OMBITHI, CITy4aifHbIE COOBITHS
Y BEPOSITHOCTH COOBITHID)
264 [ToBTOpenue : «IIpocreitmme 1 17.05.2024
3a/1a4¥l ¢ BEKTOPAMM))
[ToBropenue: "CreneHnas https://resh.edu.ru/subject/less
265 | GyHKIHS C HETBIM 1 20.05.2024 on/5540/start/
nokasarenem"
https://resh.edu.ru/subject/less
[ToBTOpEHHE: on/5627/start/
266 | «Iloka3arenbHbie YpaBHCHHUS 1 21.05.2024 https://resh.edu.ru/subject/less
U HEPABEHCTBA on/4731/start/159352/
267 [ToBTOpeHwMeE, O606HI€HI§G, 1 21 05.2024
cUcTeMaTH3aIlHs 3HaHUH.
268 HtoroBasi KOHTpOJbHAsS 1 1 99 05.2024
pabora.
269 HroroBas KOHTpOJIBHAA 1 1 22 05.2024
pabora.
270 | OOoOuenne u ) 1 23.05.2024
CUCTEMAaTH3aIVsI 3HAHWH.
271 O06o006menne u 1 23.05.2024
CUCTeMAaTH3aIlHsl 3HAHUH.
272 | OfoOwenne i ) 1 24.05.2024
CUCTeMAaTH3aIHsl 3HAHUH.
OBIIEE KOJIMYECTBO YACOB 279 14

110 TIPOT'PAMME
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