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Pabouass mporpamma yudeOHOro Kypca «Anredpa M Hadajlla MaTeMaTHYECKOrO aHAJIU3a»
6azoBoro ypoBHs s oOydarommxcsa 10 —11 kimaccoB pa3paborana Ha ocHoBe dDenepanbHOTO
rOCyapCTBEHHOIO0 00pa30BaTEIbHOTO CTaHAApTa CPEAHEro oOHIero oOpa3oBaHUs, C YUETOM
COBPEMEHHBIX MHPOBBIX TPeOOBaHUMU, MPEAbIBISEMBIX K MaTeMaTH4YECKOMY OOpa3oBaHHUIO, U
TpaJauLIMi poccuiickoro oOpa3zoBaHud. Peanuszanusi nporpammbl 00€CII€UMBAET OBJIAJICHUE
KJIFOUEBBIMUA KOMIETEHUUSMHU, COCTABISIOIIMMH OCHOBY I CAMOPA3BUTUS U HEMPEPHIBHOTO
oOpa3oBaHMsl, LEIOCTHOCTh OOHIEKYJbTYpPHOTO, JUYHOCTHOIO M I103HABATEIBHOI'O PAa3BUTHUS
JUYHOCTU 00yYaroIIXCsl.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayama MaTeMaTH4YeCKOTO aHalu3a» SIBISETCS OJHUM W3 Hamboliee
3HAYUMBIX B MPOTPAMME CTApIICH IMIKOJIBI, MOCKOJBKY, C OJHON CTOPOHBI, OH OOECIIEYHUBACT
UHCTPYMEHTAJbHYI0 0a3y Uid H3Yy4eHHMs] BCEX E€CTECTBEHHO-HAYYHBIX KypCOB, a C Jpyrou
CTOpPOHBI, (OPMHUpPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHUE Y4YallluXCsli Ha YpPOBHE,
HEOOXOAMMOM [IJIsl OCBOCHHSI KypCOB MH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH.
B pamkax maHHOTO Kypca ydaiiuecs OBJIaIeBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HAYKH,
KOoTOpas GopMyIHUpPYyeT CBOM JOCTHKEHHS B MAaTEMaTHIECKOM opMme.

Kypc anreOpsl 1 Hayan MaTeMaTUYecKOro aHaJIM3a 3aKJa/JbIBa€T OCHOBY JUIS YCIEIIHOIO
OBJIAJICHUS 3aKOHaMM (U3MKH, XUMHH, OWOJIOTMH, T[IOHUMAHUS OCHOBHBIX TEHAECHLUN
SKOHOMHUKH M OOIIECTBEHHOW YXKU3HU, TIO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX IH(PPOBBIX
¥ KOMIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO HCIIONB30BaTh X B MOBCETHEBHOM XM3HHU. B TOXe
BpeMsl OBJIa/IcHHE aOCTPaKTHBIMU U JIOTUYECKH CTPOTMMHU MAaTeMAaTHUYECKUMHU KOHCTPYKIUSMU
pa3BUBAE€T YMEHHE HAXOAMUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb YTBEPKACHMUS,
UCIIOJIb30BaTh O00OOIIEHME W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAIOTHIO, (HOpMHUpPYET
KpeaTHBHOE M KPUTUYECKOE MBIIIIeHHE. B xoae n3yueHus anreOpbl ¥ HaYan MaTEMaTHYECKOTO
aHamM3a B CTapIIed MIKOJIE y4alluecs MOJIy4aloT HOBBIM ONBIT pElIeHUs MPUKIATHBIX 3aiad,
CaMOCTOSITEJIBHOTO ~ TOCTPOCHHUS] ~MAaTeMaTHYEeCKUX MOJENEeH  pealbHbIX CUTyallud U
UHTEPIIPETALIMM  IOJYUYEHHBIX pPELIECHUH, 3HAKOMSTCS C MpUMEPAaMHU MaTeMaTHYECKHX
3aKOHOMEpPHOCTEW B TPHUPOJE, HAYKE U B HMCKYCCTBE, C BBIJAIOIIMMHUCS MaTeMaTHYECKUMU
OTKPBITHSIMH U UX aBTOPAMH.

Kypc o6nanaet 3HauuTENIbHBIM BOCIIUTATEIbHBIM OTEHIIUAIOM, KOTOPBIN peaan3yercs Kak
yepe3 yueOHbIH MaTepual, CriocoOCTBYOMUN (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crneunuky yd4eOHOM [eATeNbHOCTH, TPeOYIOLIEH CaMOCTOSITEIbHOCTH, aKKypaTHOCTH,
POAOKUTEIHHON KOHIICHTPAIIMU BHUMAHUS U OTBETCTBEHHOCTH 3a TIOJTYyUYEHHBINA Pe3yIbTaT.

B ocnoBe Meromuku oOy4yeHHs anreOpe M HadalaM MaTEMaTHUYECKOrO aHaIW3a JIEKHUT
NeSITeNIbHOCTHBIN MPUHIUI 00yUYEeHUsI.

Ctpykrypa Kypca «Anredpa U Hayana MaTEMaTHYECKOIO aHAJIN3a» BKIIIOYAET CIEAYIOLIne
COJZIep)KaTeNbHO-METOANUECKHE JHHUU: «Uucna u BeIMUCIHCHUA», «DyHKIMH U Tpadukmy,
«YpaBHEHHs U HEpaBeHCTBa», «Hauama marematnyeckoro aHammza», « MHOXKECTBAa U JIOTUKAY.



Bce ocHOBHBIE cOAEpKAaTEIbHO-METOJUUYECKUE JIMHUM HM3Y4YarOTCsl HA MPOTSHDKEHHH JIBYX JIET
oOydeHusi B cTapilell MIKOJie, €CTECTBEHHO JOMOJHAA APYr Jpyra M MOCTENEHHO HACHIIIAsCh
HOBBIMU TeMaMM M pa3fenaMu. JlaHHBIM Kypc SIBJIS€TCS WHTETPATUBHBIM, IIOCKOJBKY
oObequHsieT B ce0e CcoJep)KaHHe HECKOJbKMX MaTeMaTHYeCKUX JUCUUIUIMH: anreopa,
TPUTOHOMETPHUSI, MATEMAaTUUYECKUI aHaIU3, TEOPUsi MHOKECTB U Jp. [To Mepe Toro kak ydaiuecs
OBJIAJIEBAIOT BCE OoJiee IIMPOKMM MATEMAaTUYECKHUM ammnaparoM, y HHUX M[OCIEA0BATEIbHO
(dopMupyeTcss U COBEPILIEHCTBYETCSI YMEHHE CTPOMTH MaTeMAaTUYECKYH) MOJENb pealbHON
CUTyalluu, NPUMEHSTh 3HaHUS, MOJIyYEHHbIE B Kypce «Anredpa M Hadajga MaTeMaTHYECKOIO
aHaiM3ay», Ui PELICHUS CAMOCTOSTEIbHO CPOPMYJIMPOBAHHONM MaTEMaTUYECKOM 3ajayu, a
3aTe€M MHTEPIPETUPOBATH MOJIYYCHHBIN pe3ybTar.

ConeprkarenbHO-MeTOIMUecKas TMHUS «Yuciaa 1 BEIUMCICHUSD 3aBepluiaeT (OopMUpOBaHUE
HaBBIKOB MCIIOJIb30BaHUs JIEHCTBUTENIBHBIX YHCEN, KOTOpOE ObLJI0O HA4aTO B OCHOBHOM 1IKoie. B
cTapuiel mkojie oco0oe BHUMaAHHUE yJleiseTcss (OPMUPOBAHUIO IPOYHBIX BBIUHUCIUTEIBHBIX
HABBIKOB, BKJIIOYAIOIIMX B ce€0s HMCIOJIb30BAHUE PA3IMYHBIX (OPM 3alUCH JEHCTBUTEIBLHOIO
Yiclia, YMEHHUE PAIlMOHAJIbHO BBINIONHATH ACHCTBHS C HHUMH, J€1aTh NPUKUIKY, OLIEHUBATH
pesynbraT. OOyuaromuecs: MOJMy4aroT HAaBbIKM HPUOIMKEHHBIX BBIUYMCICHUN, BBINOJHEHUS
JEUCTBUM C 4KClaMU, 3allMCAaHHBIMU B CTaHAAPTHOW (popMe, UCIOIb30BaHUS MATEMaTUYECKUX
KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BHIPAKCHHIA.

JIunus «YpaBHEHUS! W HEPABEHCTBA» pEAIM3yeTCsl Ha MNPOTSKEHUU BCEro OOyYEeHHs B
CTapllield IIKOJIe, TOCKOJIbKY B KaXJOM pasjelie NporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIKX 3aAa4u. OOyydaromuecs OBIaeBal0T Pa3IMYHbBIMU METOIaMU PEILICHUS 1IEIIbIX,
paloHaIbHbBIX, UPPALlMOHATIbHBIX, IOKA3aTENbHBIX, JOTapU(PMUUECKUX U TPUTOHOMETPUUECKUX
ypaBHEHUH, HEPABEHCTB U UX cucteM. lloslyueHHble YMEHUSI UCIOIb3YIOTCS IPU UCCIIEIOBAHUN
(yHKUMHA C TOMOIIBIO MPOW3BOJHOM, PEIICHUM NPHUKIAJHBIX 33a4 W 33Ja4 HAa HaXOXKIACHHUE
HauOONbIINX U HAMMEHbIIUX 3HaueHU QyHKuuu. /lanHas copepkarenpHas JUHUS BKIOYAET B
cebs Takxke (POpPMUPOBAHWE YMEHHM BBIMOIHATH pacu€Thl 1Mo ¢dopmysam, MpeodOpa3oBaHUs
LEJIbIX, PalMOHANbHBIX, HUPPALUOHAIBHBIX W TPUTOHOMETPUUYECKHUX BBIPAXKEHHUM, a Takke
BBIPAKEHUM, COJEpXKAIIMX CTerneHu M jorapudmel. braronaps u3ydeHHro ainreOpandyeckoro
MaTepuajia MPOUCXOJUT JaJbHENIIee Pa3BUTHE AITOPUTMUYECKOTO U a0OCTPAKTHOTO MBILICHUS
ydaumxcs, (QOpMHUPYIOTCS HaBBIKM JAEITyKTUBHBIX PpAacCyKICHHM, paboTbl C CHMBOJIbHBIMU
(dopMamu, NpPEJCTABICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
AnreOpa npemiaraet 3GPeKTUBHbIE HHCTPYMEHTHI JJI PEIIEHUs MPAKTUYECKUX U €CTECTBEHHO-
HAY4YHBIX 33/1a4, HAIJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK sI3bIKa HAYKH.

ConepxkarenbHo-MeTou4eckass JuHus «DyHKIUU U TpaUKW» TECHO MEPEryIeTaeTcs ¢
IPYTMMH JIMHUSIMH Kypca, TOCKOJbKY B KakOM-TO CMBbICIE 3aJaéT IOCIeA0BaTEIbHOCTh
U3ydyeHus Marepuana. M3ydeHHe CTENEeHHOW, I10Ka3aTeabHOW, JorapupMuueckod u
TPUTOHOMETPUUYECKUX (DPYHKIMHA, WX CBOWCTB M TpaduKOB, UCHOIb30BaHWE (YHKIMHA IS
pemieHusl 3a1a4 W3 JPYTruX y4eOHBIX MPEIMETOB M PEAlbHOM JKU3HH TECHO CBSI3aHO KakK C
MaTeMaTHYeCKUM aHaJIM30M, TaK U C pElIeHHEeM ypaBHEHUHN M HepaBeHCTB. [Ipu aTom Gombiioe



BHUMaHUE ynensiercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpMyIaMH 3aBUCUMOCTH MEXIY
pa3IMYHbIMM BEJIMYMHAMH, HCCIEIOBAaTh IOJy4YeHHbIEe (YHKIHMHU, CTPOUTh HX TIpaduKH.
Marepuasn 3TOW cCoOAepXkKaTeJbHOW JIMHWM HALEJIeH Ha pPAa3BUTHE YMEHUH M HaBBIKOB,
NO3BOJISIIOLMX ~ BbIpaXaThb 3aBUCUMOCTH MEXIy BEJIMYMHAMU B  pa3iuyHoi  (dopwme:
aHAIIMTUYECKOW, Tpaduuecko U cioBecHOM. Ero wu3ydeHue crnocoOCTBYeT pa3BUTHUIO
AITOPUTMHYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIIEHHI0O W KOHKpETH3allu|,
VCIIOJIb30BAHUIO AHAJIOTUH.

CopepxarenbHas nuHuA «Hadana MareMaTndecKoro aHaiau3a» IO3BOJSET CYLIECTBEHHO
pPacCHIMPUTh KPYT KaK MaTEeMAaTHYECKUX, TaK U MPUKIAAHBIX 3a/1a4, JOCTYIHBIX 00y4YaromuMcs, y
KOTOPBIX MOSIBIISIETCS BO3MOKHOCTH MCCIIEZIOBATh M CTPOUTH Tpaduku QyHKIUH, OIPEACITATh UX
HauOobIINE U HAaUMEHbILNE 3HAYEHUS], BBIYUCIATD IJIOWAAN GUryp u oObEMBI TeJ, HAXOIUTh
CKOPOCTM M YCKOpeHMs InpoueccoB. JlaHHas coxaeprkareibHas JIMHUA OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHS MAaTEMaTUYECKUX MOJEIEH pealbHBIX CUTYallMd, HaXOXICHUSA
HaWJIy4llIer0 PEIICHUS B NPUKIAIHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMUYECKHUX, 3aJaydax.
3HaKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOTO aHaINW3a CHOCOOCTBYET Pa3BUTHUIO aOCTPAaKTHOTO,
(opMaNbHO-JIOTMYECKOTO M KPEAaTUBHOTO MBILIUICHUS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh
IPOSIBJICHUS] 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydaromuecs y3HaIOT O
BBIIAIOIIMXCS pe3yibTaTaX, MOJYYEHHBIX B XOJA€ Pa3BUTHS MaTeMaTUKU KaK HayKd, U HUX
aBTOpax.

ConepxaTenbHO-METOANYECKAsA JIMHUS «MHOXKECTBAa M JIOTMKa» B OCHOBHOM IOCBSIIEHA
AJIIEMEHTaM TEOPUM MHOXECTB. TEOpETUKO-MHOKECTBEHHBIE IIPEACTABICHUS IIPOHU3BIBAIOT BECH
KypcC LIKOJIBHOM MaTeMaTUKH U MpeJularaloT Haubosee YHUBEPCAIBHBIN SI3bIK, 00bEINHAIOIIUI
BCE pas3leiibl MaTeMaTUKM M €€ NPWIOKEHHWHM, OHU CBS3BIBAIOT Pa3Hble MaTEMaTHYECKHUE
JUCLHIUIMHBI B eanHoe 1Henoe. [[o3ToMy BaXHO naTh BO3MOKHOCTH IIKOJIBHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM MaTeMaTUKH M HCIOJIb30BaTh €ro s
BBIPAYKEHUSI CBOUX MBICIIEH.

B kypce «AnreOpa n Hauana MaTeMaTHYECKOIO aHAJIU3a» MPUCYTCTBYIOT TAK)KE€ OCHOBBI
MaTEMaTUYECKOr0 MOJEIMPOBaHUsA, KOTOpPbE NpPHU3BaHbl CHOPMHUPOBATH HABBIKM MOCTPOCHUS
MOJIENIEH pealIbHbIX CUTYALHH, UCCIAEAOBAHUS 3TUX MOJENEH C MOMOIIbIO anmapara ajreopsl u
MaTEMaTUYECKOI0 aHaJM3a M HUHTEPIPETAlWU IIOJIYYEHHBIX pe3yiapTaToB. Takue 3amaHus
BIUIETEHBl B KaXXIbId M3 PA3JeNoB IPOrpaMMbl, ITOCKOJIBKY BECh MarepHal Kypca IIMPOKO
UCIIONb3YETCs ISl PEICHUs IPUKIAAHBIX 3a1a4. [Ipy pelennn peanbHbIX MPAKTUYECKUX 3a/1a4
yyaliudecs  pa3BUBAlOT  HAOJIIOJATENbHOCTb,  YMEHHE  HAXOJIWUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsl, HCIOJIB30BAaTh AHAJIOTHIO, 0000IATh M KOHKPETHU3UPOBATh IPOOJIEMY.
JlesitenbHOCTh 1O (DOPMHUPOBAHHUIO HABBIKOB DELIEHUS TNPUKIAJAHBIX 3aady OpraHU3yeTcs B
IpoLECCEe U3YUEHUS BCEX TEM Kypca «AnreOpa v Hauyajla MaTeMAaTUYECKOr0 aHaJIN3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE



B yueOGHOM miaHe Ha M3ydeHHe Kypca aireOphl U Hadall MaTeMaTUYECKOTO aHau3a Ha 0a30BOM
ypoBHE OTBOJUTCS 2 4aca B HeAento B 10 kitacce u 3 yaca B Henento B 11 kiacce, Bcero 3a JiBa
rojia ooyuenus — 170 gacos.



COJEPXXAHME YYEBHOI'O KYPCA
10 KVIACC

Yucaa 1 BBIYMCICHUSA

Paumonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, MPOIEHTHI,
OecKOHEUHble  MepuoAuYeckue  JpoOu. ApudmeTuyeckue  onepauud C
palMOHAIBHBIMU YU CJIaMH, TpeoOpa30BaHus YUCIOBbIX BeIpaxeHui. [Ipumenenue
Ipobeil 1 MPOLEHTOB ISl PeIleHUs MPUKJIAJHBIX 33/a4 U3 Pa3JInYHBIX OTpacien
3HAHUW U PEAIbHOM KU3HMU.

JeucTtBurenbHble 4yucia. PalnuoHalbHBIE W UPPALMOHAIBHBIE YMCIIA.
Apudmernueckre ornepauud ¢ JEeHCTBUTENbHbIMU 4YHciaMmu. [IpubnmkEéHHbIE
BBIYMCJICHUS, IPABWIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYMCICHUN.

Cremmenb ¢ menbiM  mokaszareneM. CranmaptHas  (Qopma  3ammcu
neucTBuTeNbHOr0  uucia. Hcnonp3oBanue moxaxonsmied  GopMmbl  3alucU
JNEUCTBUTENBHBIX YHUCEN Ui PELICHUS NPAKTUYECKUX 3a7ad W IPEACTaBICHUS
JAHHBIX.

ApudmMeTnuecknii  KOpeHb  HaTypaJibHOW  cremeHu.  JleicTBus ¢
apu(MeTHIeCKUMHU KOPHSMHU HaTypaJIbHOM CTENEHHU.

CHHyC, KOCHMHYC M TaHI'€HC YHCIIOBOI'O apryMeHTa. APKCHUHYC, apKKOCUHYC,
apPKTaHI€HC YUCIIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa 1 TOXKIECTBEHHbIE TIPE0OPa30BaHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHU. OcHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHHe, KOpPEeHb YypaBHEHMs. HepaBeHCTBO, pELNICHHWE HEPABEHCTBA.
Meton MHTEpPBAJIOB.

Pemenue nenbix 1 JpoOHO-paLIMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemienune nppanoHanbHbIX YpaBHEHHUI U HEPABEHCTB.

Pelienue TpUroHOMETPUYECKUX YPABHEHU .

[IppuMeHeHne ypaBHEHMM M HEPABEHCTB K PEUICHUIO MAaTEMATHYECKHUX 3a7a4
W 3a]1a4 U3 PA3TUYHBIX 00JIaCTe HAYKH U PEATTbHON KU3HH.

DOyHKIMH U TPaPUKH

Oynkumsi, crnocodbl 3amganHus ¢yHkuuu. ['padux ¢ysknuu. B3aumuO
oOpaTHbIe PYHKIUH.

OOsiacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkuuu. Hymu QyHkmum.
[TpomexyTkH 3HaKOTIOCTOAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

CrenenHas (QyHKIHS ¢ HATypajbHBIM U IIEJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa v rpaduK KOpHS 71-Oi CTENEHHU.



Tpuronomerpuueckass OKPYXKHOCTb, OIIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKITUH 9MCIIOBOTO apryMEHTA.

Havaia MmaTeMaTH4Y€CKOI0 aHAJIN3A

ITocneqoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJICIOBATCIILHOCTEH.
MOHOTOHHBIE TTOCIEOBATEILHOCTH.

Apudmernueckas ¥ TeOMETpUIECKasi Mporpeccui. beckoHeuHo yObIBaromas
reomeTpudeckas nporpeccus. CymMma 0€CKOHEYHO YOBIBAIOIICH TeOMETPUUYSCKOM
nporpeccuud. @opmysia CIOXHBIX MPOLEHTOB. VCnonab30BaHUE MPOTPECCUU A
pelIeHUs peAlIbHBIX 3a]1a4 MPUKIIAHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHo»xecTBO, ornepauuu Haj MHOxecTBamu. Jluarpammel OJilnepa—BeHHa.
[IpuMeHeHnEe TEOPETHUKO-MHOKECTBEHHOTO armapara il ONUCAHUS PEeaJbHbIX
MIPOIICCCOB U SIBJICHUH, TIPY PEIICHUH 3aJ1a4 U3 JIPYyTUX YICOHBIX MTPEIMETOB.

Onpenenenue, TeopeMa, CJI€ACTBHUE, J0KA3aTEIbCTBO.

11 KVIACC

Yucaa 1 BBIYMCICHUSA

HatypaneHble u nenple yncna. [IpusHakyu Je1MMOCTH LEIBIX YUCEIL.

CreneHb ¢ pallMOHAJIBHBIM NIOKa3aresneM. CBOWCTBA CTEIICHH.

Jlorapudm uucna. JleciTuuHbie U HATYypaJIbHBIE JIOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBaHue BEIpAKEHHM, COACPKANTUX JTOTAPU(MBI.

ITpeoOpazoBaHue BBIpAXKEHUHN, COAEPXKALIUMX CTENEHH C palUOHAJIbHBIM
MIOKa3aTEeJIEM.

[Tpumepsl TPUrOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHbIE YpaBHEHHSI 1 HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TMHENHBIX ypaBHEHUU. PellleHHe NpUKIaIHBIX 33a4 C IOMOILBIO
CHCTEMBI JIMHEWHBIX YPaBHECHUM.

CucreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHUM, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTHMYeCKUX 3aJad M 3aJad U3 pazIu4HbIX o0JacTel HayKu M peajbHOU
KU3HU.

DOyHKIUHN U TPaPUKHU

Oynkuusa. [lepuogmueckne  Qynkmmu. [IpoMexyTkm  MOHOTOHHOCTHU
dbynkuun. Makcumymbl u MUHUMYMBI GyHKUnu. Haunbonbiiee u HammeHbIee
3HaueHUe (PYHKIMH Ha IPOMEXKYTKE.

Tpuronomerpuyeckre PyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazarenbHas u JorapupmMuyueckas PyHKUUU, UX CBOMCTBA U rpapuKH.



Hcnonp3oBanue rpadukoB (PYHKIMA 17 PEIICHUS YPAaBHEHUN W JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpapukoB (yHKUMN Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT NPH PEUICHUU 3aJady M3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATBHON KU3HU.

Hayana MaTeMaTH4eCKOro aHajIu3a

HenpepriBable pyHKIMH. MeTOI MHTEPBAJIOB JUIsl pEIICHHs HEPABEHCTB.

[IpowsBonnas  pynkuuu. [eomerpudecknii u  QU3NUYECKUH  CMBICIH
MIPOU3BOJHOM.

[IpousBogubie  smeMmeHTapHbIX  QyHKIUE.  DopMynbl  HAXOXKACHUA
IIPOU3BOJHON CyMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIUH.

[TpumeHeHne MpOU3BOAHON K MCCIEAOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanboJpIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIUN Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM MUl HAXOXKACHUS HAWIY4dIllIero pElIEHUs B
INPUKIAIHBIX 3aJa4yax, Ui OIPENEIICHUs CKOPOCTH IpoLecca, 3aJaHHOIo
dbopmyIion uiau rpaguKoMm.

[TepBooOpa3znas. Tabnuiia nepBooOpPa3HBIX.

Wurerpan, ero reoMerpuyeckuid u (Qusmyeckuid cmbicia. Beruucienue
uHTerpana no gpopmyie Herorona—IJleiiOnuna.



IINIAHUPYEMBIE PE3YJIBTATHBI

OcBoenue yyebHOro mpeamera «MaremaTnka» JOJDKHO 0OecrneunBaTh
JIOCTUKEHHE Ha YPOBHE CPEJIHEr0 00111er0 00pa30BaHuUsl CICAYIOIINX JIUUYHOCTHBIX,
METaNnpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl Y4EOHOTO TIpeaMeTa
«MareMaTrka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIUN 00YUaIOIIET0Cs KaKk aKTHBHOTO
U OTBETCTBEHHOTO WI€Ha POCCHUUCKOrOo OOIIEeCTBA, MPEACTABICHUEM O
MaTeMaTHYECKHX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIH,
npoleayp TpaxiaaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCHl WU Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMHA ¥ HA3HAYCHHUEM.

[TatproTHYECKOE BOCIMTAHHUE:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaKJaHCKOM MICHTUYHOCTH, YBOXKCHUS K
MPOIILJIOMY U HACTOSIIIIEMY POCCUHCKOM MaTeMAaTHUKU, [IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYE€CKOW IIKOJIBI,
K HCTOJIb30BAHHMIO ATHUX JOCTH)KCHHUH B JIPYTMX HayKaxX, TEXHOJOTHIX, cpepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSI:

OCO3HAaHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO  CO3HAHMS, OTHYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUN HAYKHU U JIESITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIIOYAsi ACTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pEIIEHNH, pacCyxICHUN;
BOCIPUUMYHUBOCTHIO K MATEMaTUUYECKUM aCleKTaM pa3IMuyHbIX BUJOB UCKYCCTBA.

®u3nYeCKOe BOCTIMTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS NPUMEHSITh MaTeMaTUYeCKUe 3HaHHUS B
WHTEpEcax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (370pOBOE INMHTaHKE, COATaHCHUPOBAHHBIM PEXUM 3aHATHH U

OTJIbIXa, peryisipHasi busnueckas aKTUBHOCTB); buznuecKkoro
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOMN
NEATEIbHOCTHIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IICHHOCTH TPYIOJIOOUS, WHTEPECOM K
pasnmuyHeiM  chepaMm  MPOPECCHOHAIBHOW  JCSATENBHOCTH, CBA3AHHBIM  C
MaTEeMaTHKOW W €€ TPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mnpodeccun W pealn30BbIBATH COOCTBEHHBIE >KU3HCHHbBIC IIJIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTBIO K  MaTeMaTUYeCKoMy OOpa3oBaHUIO W
caM000Opa30BaHUIO Ha TPOTSHKEHWU BCEHW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUU MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCTIMTAHHUE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKOH KYJIBTYPhl, TMOHHMMAHHEM BIIHSHUS
COIMATBHO-DPKOHOMHYECKUX TPOIIECCOB HA COCTOSIHHE TMPHUPOIHOW M COIMATBHON
Cpenbl, OCO3HAaHHWEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX MpoOJeMm;
OpUEHTAllUel Ha TPUMEHEHHE MaTeMaTHYECKUX 3HAHUU MJIs PEIICHUs 3a1ad B
o0JacTH OKpy)KamIeld Cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIEHKA HX
BO3MOYKHBIX TTOCJICICTBHM JIJIS1 OKPYKAIOMIEH CPEJIbI.

[{eHHOCTH HAYYHOTO TIO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOH TMPAKTHUKH, MOHHUMaHHUEM
MaTEMaTUYECKOH HayKH Kak cdepbl UYeJOBEYECKON ACATEIBHOCTH, JTaloB €
pPa3BUTUS W 3HAYUMOCTH IS Pa3BUTHS ITUBUJIU3AIMH, OBJIAJCHUEM S3BIKOM
MaTEMaTUKH M MaTEeMaTHYECKOW KyJIbTYpOH KaK CpPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEIOBATEIBCKYIO JCSITEIBHOCTD
WHMBHUIYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yJbTaTbl OCBOSHHUSI MPOrpamMMbl y4eOHOrO MpeaMeTa
«Marematuka XapaKTepU3yrTcs OBJIaJICHUEM YHUBEpPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAAMUSHBIMU OCUCTNEUAMU.

1)  Vuueepcanvnvie  noznasamenwvnvie  Oeticmsus,  obecneuusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HPOUECCO8 00YYAOWUXcs (0ceoeHue
Memoo0o8  NO3HAHUSL — OKpYJxCcalowe2o  mMupa,  NpUMeHeHue  J102UYeCcKUx,
uccie008amenbCKux onepayutl, yMeHul pabomams ¢ ungopmayueti).

ba3oBrle lornuecKue NeNCTBUSA:

e BBISBISATh U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHWH MEXKIY TMOHATUSIMH; (OPMYIUPOBATH
ONpEeNeNICHUs]  MOHSTUH; yCTaHABIMBAaTh CYIIECTBEHHbIM  IPU3HAK
KJaccu(uKanuy, OCHOBaHUS JUIsi OOOOIIEHUS M CpPaBHEHHUS, KPUTEPUU
MPOBOAMMOTO aHAJIN3a;



BOCIIPUHUMATh, (QOPMYIUPOBaTH W  NPEeOOpPa3OBBIBATH  CYXKACHUS:
YTBEpAUTENIbHbIE W OTpULIATENIbHbIE, €AUHUYHBIC, YacTHblE U OOLIHE;
YCIIOBHBIE;

BBISIBJISITh ~ MAaT€MAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
npoTuBOpeurss B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKACHUSIX;
npemjiaraTb  KpUTEpUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTHUBOPEUHNIL;

JieNaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JNENYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOSATENILHO J0Ka3aTesIbCTBa MaTeMaTUYECKHX
YTBEPKIECHUN (MPsSMBIE U OT MPOTHUBHOIO), BBICTPAUBATH apryMEHTALUIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJICHUS U BBIBOBI;

BBIOMpATh Ccroco0 penieHus ydyeOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB peLIeHUs, BbHIOMpaTh Haubosiee MNOAXOMAIIMI € Y4ETOM
CaMOCTOSITEJILHO BBIJIEJIEHHBIX KPUTEPUEB).

bazoBbie HCCIICOAO0BATCIbCKUC I[GﬁCTBPISI:

MCIOJIb30BaTh BOMPOCHI KAK HCCIIEIOBATEIbCKUA MHCTPYMEHT IO3HAHUS,
bopMyIupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUnE, Mnpodiemy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHOe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOAMTH CaMOCTOSITENIBHO CIIAHUPOBAHHBIN HKCIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAaHOBJIIEHHIO OCOOEHHOCTEH MaTeMaTU4eCKOTO
OOBEKTa, SBJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BbEKTaMHU, SIBJIICHUSIMU, IIPOLIECCAMU;

CaMOCTOATENTHLHO (POPMYIMPOBATH 000OIIEHNS U BBIBOJABI TIO PE3YJIbTaTaM
IPOBEAEHHOIO HAONIOEHUS, UCCIIEOBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUI;

IIPOTHO3UPOBAaTh BO3MOKHOE PAa3BUTHE NPOLECCA, a TAKXKE BbIIBUTATh
IPEIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nundopmarueii:

BBISIBIISITh JIepUIMTHI UHPOpMALMU, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI PELICHUS 3a/1a4u;

BbIOMpaTh  MH(POpPMAIMIO M3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUAOB U (OPM IPEJICTABICHHUS;

CTPYKTYpPUpPOBaTh UH(POpPMALIKIO, MPEACTABIATh €€ B pa3IMUHbIX (PopMax,
WUTIOCTPUPOBATh TpaUUuECcKH;



e OIICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITENTEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie KOMMYHUKAmMUGHble Oelicmeus, obecneyusaom

CchOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUWUXCHL.

OO1eHue:

e BOCHOpUHUMATH H (OPMYIHPOBATH CYXIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIIEHHUS; ICHO, TOYHO, IPAMOTHO BbIpa)kaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U NMHUCHMEHHBIX TEKCTaxX, J1aBaTh MOSCHEHUS IO
X0y pelIeHus 3a7a4i, KOMMEHTHPOBATh MOJYYCHHBIN pPe3ybTar;

e B X0JIe 00CYKJEHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJICHHbIE HAa TIOUCK
peILlIeHUs; COIMOCTABJIATH CBOM CYXJIEHUS C CYXICHUSIMU JIPYTUX
YYaCTHUKOB JHayora, OOHapy>KMBaTh pa3iMuue W CXOJCTBO IMO3MIIMM; B
KOPpEKTHOH opme PopMyTupOBaTh pa3HOTIIACHS, CBOM BO3PAKECHNUS;

e TPEICTaBIATH  pE3yNbTaThl  pEHICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAIMU U 0COOCHHOCTEN ayAuTOPHUH.

CoTpyIHMUYECTBO:

e TMOHMMAThb W  WCHOJB30BaTh  TMPEUMYINECTBA  KOMAHAHOH W
WHAMBHUIYyaJIbHON pabOThI MPHU PElICHUH YUEOHbIX 3a/1a4; IPUHUMATh 11eJTb
COBMECTHOH JESTEeNbHOCTH, IJIAHUPOBAaTh OPraHU3aLMI0 COBMECTHOU
paboThI, paclpeaeaTh BUAbI padboT, JOroBapuUBaThCs, 00CY X AaTh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

e y4YacTBOBATh B IPYMIOBBIX (hopMax paboThl (00CyxkaeHNsA, 0OMEH MHEHU,
«MO3TOBBIE WITYPMbDY W WHBIC); BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHUSI C JPYTUMHU YJ€HAMU KOMAaH/IbI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
c(opMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Yuueepcanonvie  pecynamuenvie  Oeiicmeus, obecneuusaiom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranu3zanusi:

COCTaBJISATh IJIaH, aJITOPUTM PEIICHUS 3a/lau, BRIOUPATh CIIOCOO PEIICHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOU WH(OpMAIUH.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TO3HABATENBHON pediekcun Kak OCO3HaHUS
COBEpIIIAEMbIX JIEUCTBUU W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BJIAQJETh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJS Tpolecca u
pe3yJibTara peueHruss MaTeMaTUUeCKOM 3a/1auu;



e MPEABUACTH TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTb IIPH PELICHUH
3a1a4d, BHOCHUTb KOPPEKTHUBBI B [JEATEIIBHOCTH HAa OCHOBE HOBBIX
00OCTOATENBbCTB, JAHHBIX, HAWJIEHHBIX OLIMOOK, BBISIBICHHBIX TPYHOCTEH;

e OLEHUBATh COOTBETCTBHE peE3yJbTaTa WEIH U YCJIOBHUSIM, OOBSICHSTH
MIPUYUHBI TOCTHKEHUS WIM HENOCTHXKEHUS PE3YJIbTATOB IEATEIBHOCTH,
HAXOAHThH OIMIHOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHre yueOHOro Kypca «Anredpa U Hayaima MaTeMaTHYECKOTO aHAIA3a)
Ha YPOBHE CpPEIHEro o0miero oOpa3oBaHUs JOJAKHO OOECIEYUBATH JOCTHKEHUE
CIIEYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucaa 1 BIYMCICHUSA

OnepupoBaTh MOHATUAMH: PAUMOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS IPOOb, IPOLIEHTHI.

Beinmonusate  apudmeTHdyeckue  Oomepaldu € pAlMOHAIBHBIMU U
JEUCTBUTEIILHBIMU YHCIIAMU.

BrinonsasaTh pubInKEHHBIE BEIYUCICHUS, UCTIONB3YS MPaBUiia OKPYTICHUS,
JeJaTh NPUKUIKY U OLIEHKY PE3YJIbTaTa BbIUUCICHHI.

OnepupoBaTh MOHATUSMHU: CTENEHb C LEJIbIM IOKAa3aTesieM; CTaHAapTHasd
dbopma 3amuMcu JEUCTBUTEIBHOTO YKCIA, KOPEHb HATypaJIbHOM CTENEHU;
UCIIO0JIb30BaTh MOJAXOASIIYI0 (POPMY 3amucu ACHCTBUTEIBHBIX YUCEIT JJIS PEIICHUS
IIPAKTUYECKUX 3a7a4 U MIPEICTABICHUS JAHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TaHI€HC MPOU3BOJIBHOTO YIJIA;
WCII0JIb30BaTh 3alUCh MPOU3BOJILHOTO yTJIa yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
byHKIIH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; ILEJOE,
palHOHAIIBHOE, UPPALIMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPaBHEHUE;

BrimonasaTe mpeobpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKCHUN M pPEIIaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

Boinonusate npeobpa3oBaHUsl 1IENbIX, PAIMOHAIBHBIX U HPPALMOHAIBHBIX
BBIPAKEHUW WM pemaTh OCHOBHBIE  THUIIBI  LEJbIX, pPAIMOHAJIBHBIX W
VPPAlUOHAIBHBIX YPABHCHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHS U HEPABEHCTBA JJIsl PELICHUSI MaTEMAaTUYECKUX 3a/1a4
W 3a]71a4 U3 PA3TMYHBIX 00JIaCTe HAYKHU U PEATTbHOU KU3HH.



MonenupoBaTh peajbHbIE CUTyallud Ha $3bIKE aireOpbl, COCTaBIAThH
BBIDAKECHHUSI, YPAaBHEHMS, HEPABEHCTBA I10 YCJIOBHMIO 3aJadd, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIN C UCIIOJIB30BAHUEM allllapara anreopsl.

DOyHKIUHN U TPAaPUKHU

OnepupoBaTh MOHATUAMU: (PYHKUHUSA, CIIOCOOBI 3aaHusl (PyHKIMH, 00IacTh
OTpeAeNeHUus] ¥ MHOXECTBO 3HAaYeHUH (QYyHKIUH, Tpaduk (QYHKIHH, B3aHMHO
oOpaTHbIe PYHKITUH.

OnepupoBaTh NOHATUAMU: YETHOCTH U HEUETHOCTh (YHKUUHU, HYJIU
(GyHKUMH, TPOMEKYTKHA 3HAKONOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUKN A PEIICHUS] YpaBHEHUIA.

Crpouth W unTaTh TpaduKu TUHEHHON (DPYHKIMHU, KBAAPaTUYHON (DyHKIINH,
CTENEHHOMN (PYHKIIMH C LEJIbIM MOKa3aTeNIeM.

Wcnonp3oBate rpaduku (QyHKUMHA JUIs HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEH MpPHU PEIICHUM 3a/lay U3 JPYTUX y4eOHBbIX MPEIMETOB U pealbHOU
YKU3HH; BbIpaXxaTh (OpMyJIaMu 3aBUCUMOCTH MEK/y BEJIMYNHAMHU.

Havajia MaTeMaTH4€CKOr0 aHAJIN3a

OnepupoBaTh MNOHATHUAMU: IOCIEAOBATEIBHOCTh, apupMeTHUeCKas U
reOMETpUYECKast MPOTPECCUHU.

OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBalollasi I'E€OMETpUYECKas
nporpeccusi, cymma 0€CKOHEYHO yOBbIBAIOIIEH Fr€OMETPHUUECKON MPOTPECCHH.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU.

HMcronb30BaTh CBOMCTBA MOCIIEIOBATEIBHOCTEN U NIPOTPECCUM I PELICHUS
peanbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBath MOHATUSMH: MHOXKECTBO, OIIEpallMy HaJ MHOKECTBAMHM.

Hcrnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar i ONMCAaHUS
pEaJIbHBIX IPOLECCOB M SIBJICHUN, NpPU PELIEHUU 3a7ad U3 JPYruX Yy4deOHbIX
IPEIMETOB.

OnepupoBaTh  MOHATUSMH: ONpeaeNeHue,  Teopema,  CIEICTBHUE,
J0Ka3aTeJIbCTBO.

11 KIIACC

Yucjaa u BbIYUCJIEHUA

OnepupoBaTh NOHATUSIMHU: HATYypAJIbHOE, LEJIOE€ YHUCIO; HCIOJIb30BaTh
MPU3HAKU JEJIMMOCTH LIEJBbIX YUCEJ, PA3JIOKEHUE YUCIA HA MPOCTHIE MHOXKUTEIU
JUTS pEILIEeHUs 3a4a4.

OnepupoBaTh MOHATUEM: CTETIEHD C PAIMOHAIIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSIMU: Jorapudm uucia, JECATUYHbICE U HATypaJlbHBIC
JorapupMsl.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsiT CBOWCTBA CTENMEHW IS MpeoOpa3OBaHUS  BBIPAKCHUI;
ONEPUPOBATh MOHATUAMM: IOKA3aTEIbHOE YpPAaBHEHHE WM HEPABEHCTBO; pELIATh
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinoniHaATh  mpeoOpa3oBaHUsl  BBIPAKEHUM, COAEpX AIIMX JOorapuMsl;
OTIEpUPOBATH MOHATUAMHU: JIOTAPU(PMUUECKOE ypaBHEHNE U HEPABEHCTBO; PEIIaTh
OCHOBHBI€ TUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB.

Haxongute penienus npocTeninx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMH: CUCTEMA JIMHEHMHBIX YPABHEHHU U €€ pELICHHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHNUN JUISA PEUICHUS IPAKTUYECKUX 3a7a4.

Haxoauts penieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEM PalMOHAIBHBIX
YPAaBHEHUU U HEPABEHCTB.

MopenupoBaTh pealibHble CHUTyalldd Ha S3bIKE€ aireOpbl, COCTaBISAThH
BBIDAQXXECHUS, YPaBHECHMS, HEPABEHCTBA M CHUCTEMbI II0 YCIOBHUIO 3aJayH,
UCCIIEJIOBATh TIOCTPOCHHBIE MOJIENIU C UCTIOIB30BAaHUEM aliapara ajareopsl.

DOyHKIMH U TPaPUKH

OnepupoBaTh MOHATUSMU:  TMepuoAHYecKass  (YHKIMS, MPOMEXYTKH
MOHOTOHHOCTH (DYHKIMH, TOYKHA OJKCTpemMyma (QyHKUuH, HaubOoibliee U
HauMeEHbllee 3HayeHuss (QYHKUUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX A
UCCIEeI0BaHUs PYHKIMH, 3aJaHHOUN rpa)uKOM.

OmnepupoBaTh MOHATUAMH: TpapUKU MOKA3aTEIbHOU, JIOrapu(pMUUYECKON U
TPUTOHOMETPUUECKUX (PYHKIUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIb30BaTh JJIs PELICHNS YPAaBHEHU U HEPABEHCTB.

N300paxatb Ha KOOPJAWHATHOM IJIOCKOCTH T'paUKU JTUHEHHBIX YpaBHEHUN
Y UCIIOJIb30BaTh UX JUIA PELICHUs] CUCTEMBI JIMHEHHBIX YPABHEHUMN.

Wcnonp3zoBath rTpaduku (QyHKUMHA JUIS HCCIENOBAaHUS NPOLECCOB U
3aBUCUMOCTEH U3 APYruX y4eOHbIX TUCIHUILIUH.

Hayana MaTeMaTH4eCKOro aHaIu3a

OmnepupoBaTh MOHATHSAMU: HENpPEphIBHAS (YHKIHUS; MTPOU3BOAHAS (HYHKIUU;
UCIIOJIb30BATh TEOMETPUUYECKUM M (PU3HUECKUI CMBICI MPOU3BOTHOM IS pelIeHUs
3aaad4.

HaxoauTe npon3BOHBIE 3JIEMEHTAPHBIX (PYHKIUMN, BBIYUCIATH IPOU3BOIHbBIE
CYMMBI, TPOU3BEJICHUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh MPOU3BOAHYIO AJI HCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yJIbTaThl UCCIEIOBAHUS K IOCTPOCHUIO IPapuKOB.

Hcnonp30BaTh NMPOU3BOAHYIO IS HAXOXKIAEHUS HAWIYUILIEro pEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIIBHO-DKOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh MNOHATUSAMH: IE€pBOOOpa3HasT W  HHTErpajl; IMOHUMATh
T€OMETPUYECKUIA U (PU3NIECKUN CMBICIT HHTETpaIa.



Haxomuths mepBooOpa3Hbie AJIEMEHTAPHBIX (YHKIIWN; BBIUYUACISATH HHTETPAI
o ¢popmyne Herorona—JIeitonuma.

Pemarp mpuknagHpie 3aa4v, B TOM YHCIIE COIUATBHO-DKOHOMHUYECKOTO H
($uU3NYECKOT0 XapaKTepa, CpeCTBAMU MaTEeMaTHIECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHMe pa3ie/ioB U TeM
MPOrpamMmmbl

MHoXecTBa pallMOHAILHBIX U
JEUCTBUTENLHBIX YHCEN. ParioHanbHbIe
ypaBHEHUS U HEPABEHCTBA

@Oyukiun 1 rpaguku. CTeneHsb ¢ 1MeTbiM
MoKa3aTeseM

ApudmeTnieckuii KOpeHb N—OW CTETICHH.
HppauyroHanbHbIEe YpaBHEHUS U HEPABEHCTBA
DopmyJibl
TpUrOHOMETpHU. T pUrOHOMETpUUYECKHE
ypaBHEHUS

[TocnemoBaTeIbHOCTH U MPOTPECCHH

[ToBTOpEeHmE, 0000IIEHNE, CUCTEMATU3AIIHS
3HAaHUH

KoanuecTBo 4acoB

Bcero

14

18

22

68

KonTpoibHble
padoThI

IIpakTHYecKue
padoTbI

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl

bu6moreka [JOK
https://m.edsoo.ru/1568aba3

bubnuoreka [IOK
https://m.edsoo.ru/1568aba3

but6mmoreka [JOK
https://m.edsoo.ru/1568aba3

bu6moreka [JOK
https://m.edsoo.ru/1568aba3

bu6moreka [JOK
https://m.edsoo.ru/1568aba3

bu6mmoreka [JOK
https://m.edsoo.ru/1568aba3




11 KITACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

CreneHb ¢ palioOHAIBHBIM ITOKa3aTEJIEM.
[TokazarenpHas pyukmus. [lokazarenbHbie
ypaBHEHHUS U HEPAaBEHCTBA

Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckre ypaBHEHUS U
HEpPaBEHCTBA

Tpuronomerpuueckue GyHKIUN U UX
rpaduku. TpuroHomeTpuyecKue
HEpaBEHCTBA

IIpousBoaHas. [IpumeneHne mpou3BoOgHOM
HHrerpai u ero NnpuMeHeHus
Cucrembl ypaBHEHUN

Harypasbnsle u niensie yucna

[ToBTOpeHue, 0600IIEHNE, CUCTEMATU3ALIHS
3HAaHUH

KoanuecTBo 4acoB

Bcero

12

12

24

12

18

102

KonTpoibHble
padoThI

IIpakTHYecKue
padoTshI

JJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bubnuoreka [IOK
https://m.edsoo.ru/f11c4afd

bubmuorexa [JOK
https://m.edsoo.ru/fl11c4afd

bubmmorexa [JOK
https://m.edsoo.ru/f11c4afd

but6mmoreka [IOK
https://m.edsoo.ru/f11c4afd

bubmmorexa [JOK
https://m.edsoo.ru/fl1c4afd

bubmuorexa [JOK
https://m.edsoo.ru/fl1c4afd

bubnuoreka [IOK
https://m.edsoo.ru/f11c4afd

bubmuorexa [JOK
https://m.edsoo.ru/fl1c4afd







INIOYPOYHOE INIAHUPOBAHMUE

10 KVIACC
Ne
wn Tema ypoka

MHOKeCTBO, ONepaIy HaJT
MHOXeCTBaMH. JlnarpaMmpl
Olinepa—BenHa

PanyonanbHble yncia.

OOBIKHOBEHHBIE U ICCSITUYHBIE IPOOH,

MIPOIICHTHI, OECKOHEYHBIC
MIepUOIUYECKHE Tpodu

Apudmernueckne onepanum ¢
palroOHATEHBIMU YHCIIAMH,
peoOpa30BaHUsI YUCTOBBIX
BBIPAKECHHI

[Tpumenenue apoOeil 1 MPOLIEHTOB
JUISl pEIIeHUs TPUKIIAIHBIX 3a]a4 U3
Pa3JIMYHBIX OTpACIICd 3HAHUHU U
pEAIbHOM JKU3HU

[Tpumenenue npoGeil U MPOLIEHTOB
JUISl pEIIeHUs TPUKIIAIHBIX 3aa4 U3
Pa3JIMYHBIX OTpACIICH 3HAHUHU U
pEAIbHOM KU3HU

JlelicTBUTENIbHBIEC YHUCIIA.
PanmmonaneHble M MppalMOHAIbHbBIC

KoanuecTBo 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHYecKue
padoThbI

JlaTa
H3YYeHHs

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmoreka [IOK
https://m.edsoo.ru/746d5dce

Bbub6nuoreka [JOK
https://m.edso00.ru/be888093

bubmuoreka [JOK
https://m.edsoo.ru/4d7{95fe

bubmuoreka [JOK
https://m.edsoo.ru/44dd1046

bubmuoreka [JOK
https://m.edsoo.ru/d99d8c74

bu6mmoreka [IOK
https://m.edsoo.ru/2f36a36f




10

11

12

13

14

15

16

qucjia

ApudmeTrndeckue onepanuu ¢
JEHCTBUTEIILHBIMU YNCIIAMHU

[TpubinKEHHBIC BEIYMCIICHUS,
IIpaBUJjIa OKPYIJICHUS, IPUKUIKA U
OLICHKA Pe3yJIbTaTa BHIUUCICHUI

ToxnecTBa U TOXKIECTBEHHBIE
npeoOpa3oBaHus

VYpaBHeHHE, KOPEHb YPABHEHUS
HepaBeHCTBO, pelieHe HepaBEHCTBA

Merton nHTEpBaAIOB

Pemmenwne nensx u qpoOHO-
palMOHATILHBIX YPAaBHEHHUN U
HEPaBEHCTB

Konrponbnas padorta no teme
"MHOXeCTBa pallMOHAJIbHBIX U
JeHCTBUTEIIBHBIX YUCEIT.
ParyonanbHble ypaBHEHUS U
HEpaBeHCTB"

@OyHKIMA, CIOCOObI 3aJaHMs
¢ynkuuu. Bzaumuo o6patHbie
byHKIII

I'padux pyskmum. O6macts
OTIpeIeIeHUs] 1 MHOYKECTBO 3HAUCHUM
bynkun. Hynu dyskiumu.

bu6mmoreka [IOK
https://m.edsoo.ru/a97a12d9

Bbub6mmoreka [JOK
https://m.edsoo.ru/cb723fbd

bubmuoreka [JOK
https://m.edsoo.ru/3a23acl5

bu6nmmoreka [IOK
https://m.edsoo.ru/l lac68be
bubmuoreka [JOK
https://m.edsoo.ru/50bdf26d

bubmuoreka [JOK
https://m.edsoo.ru/775£5d99

bubmuoreka [JOK
https://m.edsoo.ru/6ec7al07

bubmuoreka [JOK
https://m.edsoo.ru/1914a389

bu6nmmoreka [IOK
https://m.edsoo.ru/226eeabf

bu6mmoreka [{OK
https://m.edsoo.ru/763e75ee




17

18

19

20

21

22

23

24

25

26

27

28

IIpoMeKyTKH 3HAKOIIOCTOSTHCTBA
YérHble 1 HEYETHBIE (PYHKIIHH

CreneHsb ¢ LI€TIBbIM OKA3aTENIEM.
CranpaptHas ¢popma 3anucu
JeMCTBUTENIBHOTO YHCTIa

Hcnonw3zoBanue nmoaxosmieii hopmpl

3allucu I[Cf/iCTBHTGJ'IBHI)IX qHuCCI I
PEIICHUA NPaKTUYCCKUX 3a1a4 1
MNPEACTAaBJICHUA JAHHBIX

CrenenHast QyHKIHS C HATYpPAIbHBIM
U LIeJIBIM IToKa3aTeiieM. E€ cBolicTBa u

rpaduk
Apudmerndeckuii KOpeHb
HaTypaJbHOW CTENEHU

Apudmerndeckuit KOpeHb
HaTypaJbHOH cTeneHn

CgoiicTBa apu(pMETHIECKOTO KOPHS
HaTypajJbHOW CTENEHU

CaoticTBa apuPMETHUECKOTO KOPHS
HaTypaJIbHON CTEIIEHU

CaoiicTBa apu(MeTHUECKOro KOpHs
HaTypaJbHOH cTeneHn

JeiicTBus ¢ apupMeTHIECKUMHU
KOPHSIMU N—Oi CTENIEHU

JeiicTBus ¢ apudMeTuuecKuMu
KOPHSIMU N—OM CTENIEHU

JeiictBus ¢ apupMeTHIECKUMHU

bu6nmmoreka [IOK
https://m.edsoo.ru/ff4564ad

bu6nmmoreka [IOK
https://m.edsoo.ru/66446d3e

bu6mmoreka [IOK
https://m.edsoo.ru/6eadc6f1

bub6muoreka [JOK
https://m.edsoo.ru/3f25a047

bubmuoreka [JOK
https://m.edsoo.ru/d82¢36d4

bu6mmoreka [IOK
https://m.edsoo.ru/fe7fc4db

Bbub6nuoreka [JOK
https://m.edsoo.ru/d0f0b260

bubmuoreka [JOK
https://m.edsoo.ru/c3389865

bu6nmmoreka [IOK
https://m.edsoo.ru/444c4b9c

bub6nmoreka [JOK
https://m.edsoo.ru/54b815¢c5

bubmuoreka [JOK
https://m.edsoo.ru/83105a0e

bubmuoreka [JOK




29

30

31

32

33

34

35

36

37

38

39

40

41

KOPHSIMU N—OM CTENIEHU
MeticTBus ¢ apuMeTHIECKUMU
KOPHSIMU N—Oi CTENEHU
JeiicTBus ¢ apudMeTuuecKuMu
KOPHSIMU N—Oi CTENEHU
Pemienue nppaioHanbHbIX
YPaBHEHUN U HEPABEHCTB
Pemienue nppanmoHaabHbIX
YpaBHEHUI U HEPABEHCTB
Pemenne nppanoHaIbHbBIX
YPaBHEHUI U HEPABEHCTB
Peienne nppanioHanbHbIX
YpaBHEHUI U HEPABEHCTB
Pemienue nppanmoHaabHbIX
YpaBHEHUI U HEPABEHCTB
CgoiicTBa u rpaduk KOpHS n-oi
CTEIIEHU

CgoiicTBa u rpaduk KOpHs n-oi
CTEINEHU

Konrponbnas padora o Teme
"ApudmeTrndeckuit KOpeHb N—0i
creneHu. MppanuoHaabHbIe
ypaBHEHHUS U HEpaBEeHCTBA"
CuHyc, KOCHUHYC U TaHT'€HC YHCIIOBOTO
apryMeHTa

CuHyC, KOCHHYC U TaHI'€HC YU CIIOBOTO
aprymeHra

ApKCUHYC, apKKOCHUHYC U apKTaHT€HC

https://m.edsoo.ru/2ablc7bc

bu6mmoreka [IOK
https://m.edsoo.ru/eacb053¢

bubmuoreka [JOK
https://m.edsoo.ru/8a5adas1

bu6nmmoreka [IOK
https://m.eds00.ru/69106ae7

bu6mmoreka [IOK
https://m.edsoo.ru/9362fea9

bubmuoreka [JOK
https://m.edsoo.ru/78d9b391

bu6nmmoreka [IOK
https://m.edsoo.ru/de7ca33e

bu6mmoreka [IOK
https://m.edsoo.ru/87e5e52d

bubmuoreka [JOK
https://m.edsoo.ru/ebOcc5e3

bu6nmmoreka [IOK
https://m.edsoo.ru/5f29b9b5

bu6mmoreka [IOK
https://m.edsoo.ru/f13af630

bubnuoreka [JOK
https://m.edsoo.ru/5f605ed0

bubmuoreka [JOK
https://m.edsoo.ru/ec9f4d78

bu6nmmoreka [IOK




42

43

44

45

46

47

48

49

50

51

52

53

54

YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMEHTa
Tpuronomerpudeckast OKpy»KHOCTb,
OTIpeIeICHNE TPUTOHOMETPHUECKUX
(GYHKIUI YHMCIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy»KHOCTb,
OTIpeieIeHne TPUTOHOMETPHUECKUX
(GYHKIUI YHCIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUYECKHUE
dbopMyIbI

OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyITBI

OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

OCHOBHBIE TPUTOHOMETPUYECKHUE
dbopMyIbI

[TpeobOpaszoBanue
TPUTOHOMETPUYECKUX BBIPAKCHHUN
[TpeobOpaszoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUI
[IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUI
[TpeobOpaszoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUN
[TpeobOpaszoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN

Pemennie TpUroHoMeTprUUECKUX

https://m.edsoo.ru/b8f5d49a

bu6mmoreka [IOK
https://m.edsoo.ru/f1{f9220

Bbub6mmoreka [JOK
https://m.edsoo.ru/6df195a0

bubmuoreka [JOK
https://m.edsoo.ru/6b61c578

bu6nmmoreka [IOK
https://m.edsoo.ru/6ed2b3ba

Bbub6nuoreka [JOK
https://m.edsoo.ru/fcdd2a2e

bubmuoreka [JOK
https://m.edsoo.ru/b8a0ff2f

bu6nmmoreka [IOK
https://m.edsoo.ru/12d1413¢

bub6nmoreka [JOK
https://m.edsoo.ru/e248c5fc

bubmuoreka [JOK
https://m.edsoo.ru/09basb3d

bu6mmoreka [IOK
https://m.edsoo.ru/1f4655da

bubnuoreka [JOK
https://m.edsoo.ru/76¢€9958

bubmuoreka [JOK
https://m.edsoo.ru/8fa598b5

bu6nmmoreka [IOK




55

56

57

58

59

60

61

62

63

64

65

YpaBHEHUU

Pemennie TpUroHoMeTprUUECKUX
ypaBHEHUU

PeleHne TpUroHOMETPUYECKUX
YpaBHEHUN

Pemenne TpUroHOMETpUYECKUX
YpaBHEHUU

Pemennie TpUroHOMeTpHUUECKUX
ypaBHEHUU

PeleHne TpUroHOMETPUYECKUX
YpaBHEHUN

KonrponbHas padora no teme
"®opMyJibl TPUTOHOMETPUH.
TpuronomeTpuyeckue ypaBHEHUS "

ITocaemoBaTeabHOCTH, CIIOCOOLI
3aaHUA [10CIIEN0BATEIHLHOCTEMN.
MOHOTOHHEBIE ITOCJIEA0BATEILHOCTH

Apudmernueckast 1 reOMeTpUUECcKast
nporpeccuu. Mcnonas3oBaHue
IPOTPECCUU JUTSl PEILICHHSI PEATIbHBIX
3ajJ]au NPUKJIAHOTO XapaKkTepa

beckoneuno yosIBarorias
reoMerpudeckas nporpeccus. Cymma
OECKOHEYHO yOBIBAIOIICH
TEOMETPHYCCKOHN TPOTPECCHH

®dopmyIia CI0KHBIX TPOLIEHTOB

@opmyJia CIOKHBIX MPOLIEHTOB

https://m.edsoo.ru/6baefel9

bu6mmoreka [IOK
https://m.edsoo.ru/alf8d141

bubmuoreka [JOK
https://m.edsoo.ru/65a0f2d0

bu6nmmoreka [IOK
https://m.edsoo.ru/0d8a770d

bu6mmoreka [IOK
https://m.edsoo.ru/cec28774

bubmuoreka [JOK
https://m.edsoo.ru/e6eec650

bu6nmmoreka [IOK
https://m.edsoo.ru/ae44acdc

bu6mmoreka [IOK
https://m.edsoo.ru/b46a8228

bu6mmoreka [IOK
https://m.edso0.ru/d3666918

Bbubnuoreka [JOK
https://m.edsoo.ru/1cbf72bl

bu6muoreka [JOK
https://m.edsoo.ru/538fc437

bu6mmoreka [IOK




O0001Ienne, cuCTEMaTH3aus 3HaAHUH
66 3a Kypc anreOpbl U Hayall
MaTeMaThdeckoro ananm3a 10 kiaacca

67 HToroBas KOHTpOJIbHAsA paboTa

O0001IeHne, cucTEMAaTH3aIisd 3SHAHUH
68 3a Kypc anreOpbl 1 Haya
MaTeMaTu4deckoro anaiansa 10 kimacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/c2627eca

bubmuoreka [JOK
https://m.edsoo.ru/33e6629¢

bubmuoreka [JOK
https://m.edsoo.ru/188bbfbc

bubmuoreka [JOK
https://m.eds00.ru/49f1b827




11 KITACC

Ne
n/n

10

11

Tema ypoka

Cremnenb ¢ paluoHAIbHBIM
nokasaresem

CBoiicTBa cTEIEHA

[IpeoOpazoBanue BEIpAXKEHUH,
COJICPIKAIIUX PAIMOHAIBHBIC CTEIICHU

[Ipeobpa3oBanue BbIpaKeHUH,
COJIEpKalINX PALlMOHAJIBHBIE CTEIIEHU
[IpeobpazoBaHme BhIpaKEHUH,
COJIEpKalINX PALIMOHAIIBHBIE CTENIEHU
ITokazarenbHblEe ypaBHEHUS U
HEPaBEHCTBA

ITokazarenbHble ypaBHEHUS U
HEPAaBEHCTBA

IToka3arenbHble ypaBHEHUS U
HEPABCHCTBA

ITokazarenbHblEe ypaBHEHUS U
HEPaBEHCTBA

ITokazarenbHble ypaBHEHUS U
HEPAaBEHCTBA

[TokazarenbHast pyHKIMSL, €€ CBOMCTBA
1 rpaduk

KoanyecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

JlaTa
HU3yYeHUs

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

Bbu6mmoreka [JOK
https://m.eds00.ru/a52939b3

bub6nmoreka [JOK
https://m.edsoo.ru/ff601408

bubmuoreka [JOK
https://m.edsoo.ru/3d87e248

bu6mmoreka [IOK
https://m.edsoo.ru/343c6b64

bu6mmoreka [IOK
https://m.edsoo.ru/4064d354

bubmuoreka [JOK
https://m.edsoo.ru/be76320c

bu6mmoreka [IOK
https://m.edsoo.ru/3d408009

bu6mmoreka [IOK
https://m.edsoo.ru/bd5ff0ec

bubmuoreka [JOK
https://m.edsoo.ru/cebf10c6

bu6mmoreka [IOK
https://m.edsoo.ru/536de727

bub6muoreka [JOK
https://m.edso0.ru/85bc8132




12

13

14

15

16

17

18

19

20

21

22

23

24

Konrponsnas pabora o Teme
"CTeneHp ¢ pallOHAIbHBIM
nokaszarenem. [lokasarenbHas
¢bynkuus. [TokazarenbHble ypaBHCHUS U
HepaBeHCTBA"

Jlorapudm uncna

JlecsiTUUHBIE U HATYypaJIbHbIE
Jorapu@msl

[Ipeobpa3oBanue BbIpaKEHUH,
COJIepKALIUX JIOTapU(MBI
[IpeobpazoBaHme BhIpaKEHUH,
coJiepKaIiux jJorapupmMbl
[IpeoOpazoBanHue BEIpAXKEHUH,
coJieprKalux Jorapudmbl
[Ipeobpa3oBanue BbIpaKeHUH,
COJIepKALIUX JIOTapU(MBI
Jlorapudmuueckue ypaBHEHUS U
HEPABCHCTBA

Jlorapudmuueckue ypaBHEHUS U
HEPABCHCTBA

Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

Jlorapudmuueckue ypaBHEHUS U
HEepaBEHCTBA

Jlorapudpmuueckas pyHkuus, eé
CBOHCTBa U Tpaduk

Jlorapudmuueckast pyHkuus, e€

bubmuoreka [JOK
https://m.edsoo.ru/58e8e212

Bbu6mmoreka [JOK
https://m.edsoo.ru/3e3230d4

bubmuoreka [JOK
https://m.edsoo.ru/l1ea72162

bu6nmmoreka [IOK
https://m.edsoo.ru/da48154c¢

bu6mmoreka [IOK
https://m.edsoo.ru/4beff03b

bubmuoreka [JOK
https://m.edsoo.ru/fe189f2d

bu6mmoreka [IOK
https://m.edsoo.ru/fadb8aa5

Bbub6nuoreka [JOK
https://m.edsoo.ru/3034724e

bubmuoreka [JOK
https://m.edsoo.ru/712ac2d9

bu6nmmoreka [IOK
https://m.edsoo.ru/9e3{4bc9

bub6nmoreka [JOK
https://m.edsoo.ru/15bclctb

bubmuoreka [JOK
https://m.edsoo.ru/d68bbe9d

bubmuoreka [JOK
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28
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30

31

32

33

34

35

CBOHWCTBa U TpauK

Tpuronomerpuveckne GyHKIUU, HX
CBOICTBa U TpauKu

Tpuronomerpuieckue GyHKINUU, UX
CBOWCTBA U TpapuKu

Tpuronomerpudeckue GyHKINH, UX
CBOWCTBA U TpapuKu

Tpuronomerpuveckne QyHKIUU, HX
CBOICTBa U rpauKu

IIpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

ITpumMepbl TPUTOHOMETPUUECKUX
HEPaBEHCTB

[Ipumepbl TPUTOHOMETPHUUECKHUX
HEPAaBEHCTB

IIpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

KontponpsHas pabora mo Teme
"Jlorapudmuueckas GyHKIHUS.
Jlorapudmuueckue ypaBHEHUS U
HepaBeHCTBA. T pUroHOMETpUYECKHE
GYHKITUU ¥ X

rpaduku. Tpuronomerpuaeckme
HepaBeHCTBA"

HenpepriBHble QyHKIIUN

Meto MHTEpPBAJIOB JJIsl PELICHUS
HEpPABEHCTB

https://m.edso0.ru/9d102051

bu6mmoreka [IOK
https://m.edsoo.ru/beeff646

bubmuoreka [JOK
https://m.edsoo.ru/d2e4601b

bu6nmmoreka [IOK
https://m.edsoo.ru/ba9da96d

bu6mmoreka [IOK
https://m.edsoo.ru/24ab3c53

bubmuoreka [JOK
https://m.edsoo.ru/5272b9al

bu6nmmoreka [IOK
https://m.edsoo.ru/0c837397

bu6mmoreka [IOK
https://m.edsoo.ru/e6e1901f

bubmuoreka [JOK
https://m.edsoo.ru/0f903c¢75

bubmuoreka [JOK
https://m.edsoo.ru/10130727

bub6nuoreka [JOK
https://m.edsoo.ru/403bfb0d

bubmuoreka [JOK
https://m.edsoo.ru/6db0b423
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47

48

Meroa UHTEpBAJIOB AJIsl pELICHUS
HEPaBEHCTB

[TpousBonHas pyHKIUU

[TpousBonHas pyHKIUU

I'eomeTpuyeckuit U GU3NIECKUI CMBICI
MIPOU3BOJAHON

['eomerpruecknii u PU3NUECKHUI CMBICIT
MIPOU3BOJHOMN

[Tpou3BogHBIC SNIEMEHTAPHBIX (DYHKITHI

ITpon3BoiHBIE NIEMEHTAPHBIX (PYHKLUH

[Tpou3BoHAst CyMMBI, IPOU3BEICHHS,
4acCTHOTO (yHKIIUHA

[Tpou3BoHAs CyMMBI, IPOU3BEICHHS,
9acTHOTO (DYyHKIIMH

[TpousBoaHas CyMMBI, IPOU3BEACHHUS,
4acTHOTO (DYyHKIUH

[IpumeneHnne npou3BOIHON K
uccaeaoBaHuio (PyHKIUH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K
uccnea0oBaHuio PyHKIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
IIpuMeHeHne NpOU3BOJHOM K
UCCIIeIOBAaHMIO (PYHKITMIA Ha

bubmuoreka [JOK
https://m.edsoo.ru/0adbcelb

bu6nmmoreka [IOK
https://m.edsoo.ru/0731ad3d
bubmuoreka [JOK
https://m.edso0.ru/723dd608

bu6nmmoreka [IOK
https://m.edsoo.ru/6¢8d361f

bu6mmoreka [IOK
https://m.edsoo.ru/a413eca9

bu6mmoreka [IOK
https://m.edsoo.ru/c7550e5f
bu6mmoreka [IOK
https://m.edsoo.ru/14ab3cdb

bu6mmoreka [IOK
https://m.edsoo.ru/c12a0552

bub6muoreka [JOK
https://m.edsoo.ru/d5981201

bu6nmmoreka [IOK
https://m.edsoo.ru/1de34d4d

bu6mmoreka [IOK
https://m.edsoo.ru/17af2df9

Bbub6mmoreka [JOK
https://m.edsoo.ru/a8ca5ad4

bubmuoreka [JOK
https://m.edsoo.ru/0b411edd
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57

MOHOTOHHOCTB U SKCTPEMYMBbI

[Ipumenenne npou3BOJHON K
uccaeaoBaHuio (PyHKIUH Ha
MOHOTOHHOCTb M SKCTPEMYMBI

Haxoxnenne HanOOoJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS (PYHKIIMH HA
OTpe3Ke

Haxoxneaue HauOoJIbIIErO U
HAaUMEHBIIIETO 3HAUYCHUS (PYHKIIUU Ha
OTpe3Ke

Haxoxxnenue HanGombIero u
HaMMEHBIIIETO 3HAYCHUS (PYHKIUHU Ha
OTpe3Ke

Haxoxnenue HanOOoJIBIIETO U
HAMMEHBIIIETO 3HAYCHUS (PYHKIIUU HA
OTpe3Ke

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS (YHKIIMH HA
OTpe3Ke

Haxoxneaue HauOoJIbIIErO U
HAaUMEHBIIIETO 3HAUYCHUS (YHKIIUU HA
OTpe3Ke

[Ipumenenre npou3BOIHOM IS
HAXO0/ICHUS HaWTy4Ilero perieHus B
MPUKIAIHBIX 33/1ayax, JJIs
ompeJieJICHUs] CKOPOCTH TpoIlecca,
3aiaHHoro (popMyIIoii miH rpadukoM

Konrponsnas pabora o Teme

bu6mmoreka [IOK
https://m.edsoo.ru/caf9bd2{

bub6muoreka [JOK
https://m.edsoo.ru/fac78f05

bubmuoreka [JOK
https://m.edsoo.ru/fb6a8acf

bu6mmoreka [IOK
https://m.edsoo.ru/cffcb7e5

bu6mmoreka [IOK
https://m.edsoo0.ru/d9469916

bu6mmoreka [IOK
https://m.edsoo.ru/ad15000e

bubmuoreka [JOK
https://m.edsoo.ru/86adcbfd

bubmuoreka [JOK
https://m.edsoo.ru/13205d80

bubmmoreka [JOK
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70

"[IpousBonHas. Ilpumenenue
IIPOU3BOJHON"

[TepBooOpasnas. Tabmauma
MEepPBOOOPA3HBIX

[TepBooOpasnas. Tabmuma
epBOOOPaA3HBIX

WHTerpai, reOMeTpUYECKUN U
¢bu3nvecKkuil CMBICI UHTETpasa

WNuTterpan, reomeTpuyeckuii u
(bu3nueckuil CMBICT HHTETpala

NHTerpai, reoMeTpuyeCcKuil 1
(bu3nvecKnii CMBICI UHTETpaa

Brrunciienue nnaTerpana mno gpopmyie
Herorona—Jleitbauna

Brrurcnenue wHTErpaa mo popmyie
Herorona—JleitOaunna

Brruucnenue unTerpana no gopmyie
Hrrorona—JleitOnura

Brrunciienue naTerpana mno gpopmyie
Herorona—Jleitbauna

Cucrempl TMHEWHBIX YPaBHEHUN

Cucrempl TMHEWHBIX ypaBHEHUN

Pemrenue npukiagHeix 3a1a4 ¢
IIOMOIIBIO CUCTEMBI JIMHEHUHBIX
YpaBHEHUU

Pemenue nmpukiaaHeix 3a1a4 ¢

https://m.edsoo.ru/f8e¢d5{99

bu6mmoreka [IOK
https://m.edsoo.ru/d777ed{8

bub6muoreka [JOK
https://m.edsoo.ru/30¢3697b

bubmuoreka [JOK
https://m.eds00.ru/391272c¢9
bu6mmoreka [IOK
https://m.edsoo.ru/d359fb5f

bub6muoreka [JOK
https://m.edsoo.ru/07eb464b

bu6mmoreka [IOK
https://m.edso0.ru/b9b225¢3
bu6mmoreka [IOK
https://m.edsoo.ru/b800deb4

Bbub6nuoreka [JOK
https://m.edsoo.ru/f5eed075

bu6nmmoreka [IOK
https://m.edsoo.ru/41da431a

bu6nmmoreka [IOK
https://m.edsoo.ru/b648235a

bubmuoreka [JOK
https://m.edsoo.ru/5ab83864

bu6nmmoreka [IOK
https://m.edsoo.ru/a4d65ee5

bu6mmoreka [IOK
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74

75

76

77

78

IIOMOIIBIO CUCTEMBI JIMHEUHBIX
YpaBHEHUU

Cucremsl 1 COBOKYITHOCTH LIEJIBIX,
palMOHANbHBIX, UPPALMOHANbHBIX,
MOKa3aTeIbHBIX, JOrapU(PMHUECKUX
YPaBHEHUI U HEPABEHCTB

CucTteMbl 1 COBOKYITHOCTH IIEJIBIX,
palMOHATIBHBIX, UPPALIMOHATIBHBIX,
NoKa3aTebHbIX, JIOrapu(pMUIecKux
ypaBHEHHI U HEPaBEHCTB

CucreMbl U COBOKYITHOCTH LEINbIX,
paloHaIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JorapupMuueckux
YpaBHEHMIA U HEPABEHCTB

CucreMsl 1 COBOKYITHOCTH LCJIBIX,
paloHaIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JorapupMuueckux
YpaBHEHUI U HEPABEHCTB

Hcnonp3oBanue rpadukoB QyHKINH
ISl pELICHUs] YPaBHEHUH B CUCTEM

Hcnons3oBanue rpadukoB GyHKIIUI
IUISL PELICHUs] YPaBHEHUH U CUCTEM

[IpumeneHnne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JacTeil HayKu U
peanbHON KU3HU

KonrtponbHas pabora no Teme

https://m.edsoo.ru/aa5962¢l

bu6nmmoreka [IOK
https://m.edsoo.ru/48190472

bu6mmoreka [IOK
https://m.edsoo.ru/2dbd3859

bu6mmoreka [IOK
https://m.edsoo.ru/7ab8d17¢

bu6mmoreka [IOK
https://m.edsoo.ru/81cccfe9

Bbubnuoreka [JOK
https://m.eds00.ru/039949bf

bu6nmmoreka [IOK
https://m.edsoo.ru/a7d95179

bu6nmmoreka [IOK
https://m.edsoo.ru/ca878deb

bu6mmoreka [IOK
https://m.edsoo.ru/471¢735b
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82

&3

84

85

86

87

88

89
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91

"NHTerpan u ero npUMeHEHUsI.
Cucremsl ypaBHeHUI"

HaTypam,HLIe " [EJbIC YKClia B 3aJadax
u3 peanLHoﬁ KHN3HU

HarypanbHble 1 1enbie ynucna B 3aga4ax
W3 peaIbHOM )KU3HHU

HarypanbHble 1 1esnble ynucna B 3agadax
W3 pEATbHOM KU3HU

HpI/I3HaKI/I ACIIMMOCTH LECJIBIX YUCCI
HpI/ISHaKI/I ACITNMOCTH LECIIBIX YHUCECIT

HpI/ISHaKI/I JACIINMOCTHU LECIIBIX YHUCECIT

[ToBTOpenue, 06001IeHNE,
CUCTEMaTH3alus 3HAHUM. Y paBHEHUS
[ToBTOpenue, 06061IeHNE,
cUCTEMaTu3alus 3HaHUi. Y paBHEHUS
[ToBTOpenue, 06001IEHNE,
cUcTeMaTu3alys 3HaHU. Y paBHEHUS
[ToBTOpenue, 06001IeHNE,
CUCTEMaTH3alus 3HAHUM. Y paBHEHUS
[ToBTOpeHue, 0600IEeH e,
cUCTEeMaTu3alus 3HaHUi. Y paBHEHUS
[ToBTOpeHme, 06001IEHNE,
cUcTeMaTu3alys 3HaHU. Y paBHEHUS
[ToBTOpenue, 06001IeHNE,
cucreMarusanus 3HaHuii. Hepasencrsa

bu6mmoreka [IOK
https://m.edsoo.ru/3ceel327

bub6muoreka [JOK
https://m.edsoo.ru/a35al31d

bubmuoreka [JOK
https://m.edsoo.ru/ef10c4{9

bu6nmmoreka [IOK
https://m.edso0.ru/51696a67

bubmuoreka [JOK
https://m.edsoo.ru/fab81c0e
bubmuoreka [JOK
https://m.edsoo.ru/ef2c6e43

bubmuoreka [JOK
https://m.edsoo.ru/0312cf8¢

bu6nmmoreka [IOK
https://m.edsoo.ru/247d2fe7

Bbubnuoreka [JOK
https://m.edsoo.ru/e8b87729

bubmuoreka [JOK
https://m.edsoo.ru/1bf2{b98

bu6mmoreka [IOK
https://m.edsoo.ru/9c44c6ca

Bbubnuoreka [JOK
https://m.edsoo.ru/337aad59

bubmuoreka [JOK
https://m.edsoo.ru/a86014¢el
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95
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97

98

99

100

101

102

[ToBTOpenue, 06001IeHNE,
cucreMarusanus 3HaHuii. Hepasencrsa

[ToBTOpeHue, 0600mIEeH e,
cucremMaTH3anus 3HaHuii. HepaBeHcTBa

[ToBTOpenue, 06001IEHNE,
cucreMaru3anus 3HaHui. HepaBencrsa

[ToBTOpenue, 06001IeHNE,
cucreMaTrmni3anus 3HaHI/II>'I. CI/ICTGMBI
YpaBHEHUI

[ToBTOpenue, 06061IeHNE,
cuctemaTu3anus 3HaHui. CHCTEMBbI
YpaBHEHUU

[ToBTOpeHue, 0600mEH e,
cuctemaTusanus 3HaHuil. OyHKIN

[ToBTOpenue, 06001IeHNE,
cucreMaTru3anus 3HaHui. OyHKIUH

HToroBast KOHTpOJIbHASA paboTa

HToroBast KOHTpOJIbHAS paboTa

O0001menue, cucTeMaTH3aIusa 3HaHUH
3a Kypc anreOpbl U Havya
MaTeMaThdeckoro anammsa 10-11
KJIaCCOB

O0001menue, cucTeMaTH3alusa 3HaHUH
3a Kypc anreOpbl U Haya
MaTeMaThdeckoro anammsa 10-11
KJIACCOB

bubmuoreka [JOK
https://m.edsoo.ru/5c45a60a

bu6mmoreka [IOK
https://m.edsoo.ru/19304aba

bub6muoreka [JOK
https://m.edsoo.ru/c3d4b282

bubmuoreka [JOK
https://m.edsoo.ru/a20b8adc

bu6nmmoreka [IOK
https://m.edsoo.ru/a012476d

bu6mmoreka [IOK
https://m.edsoo.ru/d620c191

bubmuoreka [JOK
https://m.edsoo.ru/7017196f

bubmuoreka [JOK
https://m.edsoo.ru/513¢9889

Bbu6mmoreka [JOK
https://m.edsoo.ru/2276973

bub6nuoreka [JOK
https://m.edsoo.ru/3330f7ef

bubmuoreka [JOK
https://m.edsoo.ru/cead345e
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Maremaruka: anrebpa v Hauajia MaTeMaTHYECKOr0 aHaIn3a, FTeOMETPHSI.
Anrebpa u Hadasia MaTemMaTuueckoro ananusa, 10-11 kmaccel/ Anumosn 11.A.,
Komnsrun F0.M., TkaueBa M.B. u ap., AknnonepHoe oomectBo «M31aTeascTBo

«IIpocsemienue»

METOAUYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Marematuka (yriryOsaeHHbIN ypoBeHb). Peanuzamus tpebopanuii ®I'OC cpeanero
obmiero odpazoBanus : MeToanueckoe nocodue s yuutens / [JI. O. Pocnosa, E.
E. AnekceeBa, E. B. byuko]; mox pea. JI. O. Pocinosoii. — M.: ®I'BHY

«MHCTUTYT CTpaTeruu pa3BuTHs 00paszoBaHus», 2023. —92 c. : ui.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

caut "PEIIY 3I'D", caiir FIPI






MHHHCTEPCTBO IMPOCBEIIEHUA POCCHHCKOH WEEPALIMA
Muunereperso MpryTeRod ofiaein
¥npasucHine oopaiosinns Agmuancrpannn Menexonckore pationa

BIKOY Weaeroecons paitong "Te ameny reii s epeanas mkoan Neg"

YTBEPALENC
HnperTap ngais

Hiatanar O 4,
ILaHEss 295 o7 <25 s anryeiy
2ar

PABOYAS IO T AMMA

LI G667

yuednore npeamerd < eomerpos, Batonnii ypopeHes

Ana covuzomuxea 10-11 xnaceos

. boasmoii Tyr 2024

MUWHHUCTEPCTBO MPOCBEIEHUA POCCUACKOM ®EJEPAILIUU

Munucrepcreo Upkyrckoi odJiactu



Yupasiaenne oopazoBanusi Anmunucrpanuu IlesrexoBckoro paiona

MKOY IllenexoBckoro paiiona "bojbuienyrckas cpeanss mkoJsa Ne§8"

YTBEPXIEHO

JIMpEeKTOp HIKOJIbI

[In6anosa O.A.
npukas 499 ot «29» aBrycra
2024 r.
PABOYAS ITPOI'PAMMA

(ID 4668974)

yueOHoro npeamera «I'eomerpusi. Ba3oBblii ypoBeHb»

st ooyyatomuxest 10-11 kmaccon

c. boasumon Jlyr 2024



IMNOACHUTEJIBHAASA 3AIINCKA

Pabouas mporpamma yueGHOro kypca «l'eomerpusi» 06a30BOro ypoBHS s
obygarormuxcst 10 —11 kmaccoB paspaboraHa Ha ocHOBe DenepasbHOTO
roCyIapCTBEHHOr0 00pa30BaTeNIbHOTO CTaHAApTa CPEAHEro ooIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTEMaTUYECKOMY OO0pa30BaHUIO, M TPAAMIMI POCCHUICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIIeYMBaCT OBJIAJICHUE KITFOUCBBIMH KOMIICTCHITUSIMU,
COCTaBJISIFONIIIMU OCHOBY IS CaMOPA3BHUTHS W HEMPEPBIBHOTO 0OO0pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U IIO3HABATEIHHOTO Pa3BUTHUSA
JUYHOCTU 00yYarOIIXCsl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPETHETO OOIIero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBIO METANpEeAMETHBIX U
MPEIMETHBIX PE3YJIbTaTOB OOYyYEHHsS] T€OMETPUU B HAIPABICHUH JUYHOCTHOTO
pazBuTHs oOydarommxcs, ¢GopMHpOBaHUS (YHKIIMOHATBFHON MaTeMaTHYeCKOM
I'PaMOTHOCTH, U3YUEHUS JIPYTUX y4eOHbIX AUCIUIUIMH. Pa3BuTue y o0yuaromuxcs
NPaBWIBHBIX MPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH T€OMETPHUYECKHX
abCcTpakiuii, COOTHOUICHHH pPEaJbHOrO0 M WACATBHOTO, XapakTepe OTPaKEeHUs
MAaT€MaTH4YeCKOW HAyKOW SBIEHUW M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MATEMAaTHUYECKOTO MOJACIIUPOBAHUS B HAYYHOM
MO3HAHWH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
ydaluxcs, a TakKe KauyecTB MBIIUICHHs, HEOOXOAMMBIX [JIsl aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisgeTcs OOHUM U3 0a30BbIX NPEAMETOB HAa YPOBHE CPEAHETO
oOmero oOpa3oBaHMs, Tak Kak OOECIEYMBAET BO3MOXHOCTh H3Y4YEHHUS Kak
JTUCIHUIUTAH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK U TYMaHUTapPHOH.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU H3YYCHHH OOYYaroIIMMHCS
MOHSATUHHBIX OCHOB T€OMETPHUH M MIOCTPOCHHUH IIETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJI€¢ pEeLIEHUsI TeOMETPUYECKHX 3a7ad, YMEHHE BBIJBUraTh U OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCA TMPU PEIICHUH 337a4 €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3uKu.

YMeHne opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCeX 00JacTsIX AesTeabHOCTH uenoBeka. OpueHTaluus 4eloBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUS OKPYXKAIOUIETO MHpA, YCJIOBHE YCIEIIHOTO TO3HAHHUA W AKTUBHOTO
npeoOpazoBanusi  jAelcTBUTENbHOCTH.  OmnepupoBaHne  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSET pa3Hble BUAbl Y4eOHOH UM TPYHOBOM JAESITEIBHOCTH,



ABIIETCS OOHUM U3 TPO(GECCHOHATBHO BAXKHBIX KayeCTB, MOITOMY aKTyajbHa
3amaya (popmMupoBaHUS y OOYYaIOIMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUJIHOCTH OOpa3HOrO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUIECKON ACSITEIHHOCTH IO MHOTHM HAIPABJICHHUSM.

[lenp ocBoeHus mporpamMMmbl yueOHOro Kypca «l'eomeTrpus» Ha 0a30BOM
ypoBHE O0OyueHusi — 0OmeoOpa3oBaTenbHOe W OOLIEKYJIbTYpPHOE pa3BUTHE
oOyyJaroruxcst ~ 4yepe3  oOecredyeHWe  BO3MOXKHOCTH  NPUOOPETeHHs] U
UCIOJIb30BAHUSI CUCTEMAaTUYECKHX T'E€OMETPUYECKUX 3HAaHUM U JCHCTBUH,
CHeU(pUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOIOJDKEHUST 00pa3oBaHus
0 CIIEIIUANBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJHBIM HCIIOIb30BaHUEM T€OMETPHH.

[IporpaMmma 1o reoMerpuu Ha 0a30BOM YpOBHE IpeJHA3HayeHa MJis
0o0y4Jaronmxcsi CpelHed MIKOJbI, HEe MCIBITHIBABIINX 3HAYUTEIIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOTro 001iero obpazoBanus. Takum oOpazoM, oOyuaromuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHYECKHE yMEHWsI, CBSI3aHHbBIC
co cnenupuKoi TeoMEeTpud M HEOOXOAUMBIC Ui KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3YyUUTh T'€OMETpUI0 Ooliee
riIy0OKO, €clii B JajbHEHIIEeM BO3HUKHET HEOOXOJIMMOCTh B TI'€OMETPUYECKHUX
3HAHUAX B MPOPECCHOHATBHOMN JEATEIHLHOCTH.

JlocTmKeHHe 1eMM OCBOCHHS MPOrPaMMbI  OOECIIEUYMBACTCS  pPELICHHEM
COOTBETCTBYIOIIMX 3amady. [IpuopuTeTHBIMH 3aJadyaMH  OCBOCHHS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kimaccax siBisitoTCSA:

e (opmupoBaHue TMNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOH

KyJbTYPbl M OCO3HAHHUE €€ B3aMMOCBS3H C OKPYKAIOLIIM MHPOM;

e (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TeJaX BPAIICHUS
KaK O BOXHEHIINX MAaTeMAaTHUYECKUX MOJIENSIX, MO3BOJISIONIMX OMUCHIBAThH
Y U3y4aTh pa3HbIC SABJICHUS OKPYKAIOMIETO MUPA;

e (opmupoBaHue yMeHHs paclo3HaBaThb Ha YepTekax, MOJICNISIX U B
pearbHOM MHpPE MHOTOTPAHHUKH U TEJIa BPAIICHUS;

e OBJIAJICHUEC METOJAMHU PEIIEHHUs 33/7a4 Ha MOCTPOCHHUS HA M300paKEHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue yMeEHHUS OINEPUPOBATH OCHOBHBIMU TOHSTHSIMHU O
MHOTOTpaHHHUKaX W TeJlaX BPaIIeHHs U UX OCHOBHBIMU CBOICTBaMH;

e OBJAJCHUE  QJITOPUTMAMH  PEUICHHWs  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHA TPOBOAWTH  HECIOXKHBIE JIOKa3aTEIbHBIC
pacCcy X JeHUs B XOJI€ PEUICHHs CTEPEOMETPUYECKUX 3aJad U 3a7ad C
MIPAKTUYECKUM COJIEP>KaHUEM;

e pa3BUTHE  UWHTCIUICKTYyallbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOydarommxcs, MO3HABATEIbHOH  AKTUBHOCTH,  HCCIIEIOBATEIbCKUX
yMEHUH, KpUTUIHOCTU MBITIICHUS,



e (popmupoBaHue (GyHKIIMOHATBHOM IPaMOTHOCTH, pEeIeBaHTHOU
F€OMETPUU: YMEHHME pPACHO3HABAThb IIPOSBICHUS IE€OMETPUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B peaJbHBIX KU3HEHHBIX
CUTYalMsIX M TMPU HU3YUYEHUU JPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (HOpMyaupoBaThb HX Ha SA3bIKE
Ir€OMETPUH U CO34ABATh TEOMETPUUECKHE MOJAECIIH, TPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN ammapar JUisl pPELIeHHs IMPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLIEHUBATH IMOJyUYEHHBIE PE3YJIbTATHI.

OTIMYUTETLHON OCOOEHHOCTHIO MPOTPaMMBbI SIBJISIETCS BKIJIIOUEHHUE B KypC
CTEPEOMETPUM B HAYaJle €ro H3y4YeHUs 3a7]ad, pellacMblIX Ha YPOBHE
UHTYUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O
MBIIUICHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTUBHUPYET K
JAJIbHEUIIEMY U3YUYEHUIO IPEAMETA.

[Tpennourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MPAaKTUYECKOM JEATENbHOCTU. Pa3zBUTHE MPOCTPAHCTBEHHBIX MPEIACTABICHUN Y
ydalmxcsi B Kypce€ CTEPEOMETPUM IPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3JJaHME  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
IpOCTpaHCTBEHHBIMH oOOpazamu. Co3nanue oOpa3a MPOBOAUTCSA C OMOPOW Ha
HarJsgHOCTh, a OIEepUpPOBaHME O0pa3oM — B YCIOBHUSX OTBJIEYEHUS OT
HaIrJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOIHOTO COJIEPHKAHUS.

OcHoBHBIE cozepkarenbHble TMHUN Kypca «I'eomerpum» B 10-11 kmaccax:
«MHuororpanaukmn», «lIpsMbple U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpamieHus»,
«BeKTOpbI U KOOPAUHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JJOTUYECKUX YMEHUN
pacrpenensercss HE TOJNBKO IO COAEPXKAaTEIbHBIM JIMHUSAM, HO U IO TOJaM
0o0y4eHHs Ha YPOBHE CPEJIHEro 00I11ero 00pa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPe3yJbTaTaM
OCBOCHHS pabouell mporpaMMbl, pachpeaeNéHHBIM 10 TrojaM OoO0ydeHwus,
CTPYKTYpHUPOBAaHO TakuM oOpa3oM, 4YTOObl OBJAJECHHE T'€OMETPUYECKUMHU
MOHSATHUSIMU U HABBIKAMH OCYILIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYIATENIBHO, C
COOJII0/IEHUEM IPUHIIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAJIUCH B
oOILIyI0 CUCTEMY I'€OMETPUYECKHX MPE/ICTABICHUN O0yYarouuxcs, pacimpss u
yrayOusist e€, oOpa3ysi MpOYHbIe MHO)KECTBEHHBIE CBSI3U.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomeTpuun otrBoauTcs 2 yaca B Henento B 10 knacce u 1 yac B
Hesnento B 11 kiacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.



COJEPXXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpsiMBbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX.

B3aumMHOe pacrnonoxeHne npsMBIX B IIPOCTPAHCTBE: IE€PECEKaroLInecs,
NapajulejibHble M CKpeuuBaromuecs npsmble. [lapamienbHOCTs NpsAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: IAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MAPAUIENBHOCTh TPEX MPSIMBIX; MAPAIUIEIBHOCTh MPSIMOU U IIJIOCKOCTHU. YTJbI C
COHAIIPABJICHHBIMUA CTOPOHAMM; YIOJl MEXKAY IMPSIMbBIMU B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEM: [apajuieIbHbIE IIOCKOCTH; CBOMCTBA
napajieNbHbIX Iuiockocted. [lpocreifiine mnpocTpaHcTBeHHbIE (UIypbl Ha
IUIOCKOCTHU: TE€Tpa’ap, KyO, napaiesaenunes]; IoCTPOCHUE CEUECHU.

[lepnieHAUKYISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHAUKYIIAPHBIE NPSIMbIC B
IIPOCTPAHCTBE, INPSMbBIE MapaUICIbHbIE W NEPICHAUKYJSAPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIUKYISIPHOCTH IIPSAMOM M IUIOCKOCTH, TEOpeMa O NPSAMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXIY INPAMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroj, JIMHEMHBIM yroda JABYTPAHHOIO  yIJa.
[lepieHaUKYJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH IO IUIOCKOCTH, PACCTOSTHHUE
OT  TpsAMOM 10  IJIOCKOCTH,  TpoOeKius  ¢GUrypel  Ha  TUIOCKOCTb.
[lepnieHAUKYJISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTA  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NEPIEHIAUKYIAPaX.

MHororpaHHuKu

[IoHsITHE MHOTOTPaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKIIbIC
Y HEBBIMYKJIbIE MHOIOTPAHHUKU; pa3BEPTKAa MHOTOrpaHHUKa. [Ipu3ma: n-yroyipHas
pu3Ma; TpaHu U OCHOBAHUSA MPU3MBI, NIpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJIHAs IIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MIPSIMOYTOJIbHBIN
napajiefienune]; 1 ero cpoucrtea. I[lupamupa: n-yronpHas nupamuja, TpaHd H
OCHOBaHHE MUPAMHUJIBI; OOKOBAsS U MOJIHASI TOBEPXHOCTHh MUPAMHUIBI; TTPaBUIIbHAS U
yceyéHHasg nupamMuga. OIJIEMEHTbl Npu3Mbl U nupamuabl. [IpaBuiibHBIE
MHOTOI'PaHHUKHU: TOHATHE NPABWIBHOI'O MHOI'OTPAHHUKA; IPAaBUJIbHAS IIpU3MA U
NpaBWIbHAs TNHUPaAMHUIA; IPaBUJIbHAs TPEYrojbHAs NHUpPAMUAA U IPABUIIbHBIN
terpa’ap; KyO. IlpencraBieHue O MpaBWIbHBIX MHOTOIPAHHUKAX: OKTadIp,
noaeKa’p v ukocadap. CeueHus mpu3Mbl U TUPaAMU/IBI.

CummeTpusi B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPUM B MNHpPaMHAAX, [Napajuieleuneaax,
MPaBUJIbHBIX MHOTOIPaHHUKAX.



Brruucnenne 9J1€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroOHaNIH, YTJIbL
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMOW IPHU3MBI,
IIOLIAJb OCHOBAaHMM, TeopeMa O OOKOBOW IMOBEPXHOCTU NPSIMON TMPU3MBIL.
[Inomans OOKOBOM TMMOBEPXHOCTH U TMOBEPXHOCTH TMPABWIHHON MHUPAMUJBI,
TeopeMa O IUlomanu yceu€éHHol mnupamuabl. [loHsitue 06 00bEMe. OOBEM
MUPaAMU/JIbI, TPU3MBL.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TOI0OHBIX TEJl.

11 KIIACC

Tena Bpamenust

[Hunuuapuyeckas MOBEPXHOCTb, oOpasyromue UUJTUHIPUIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. [lunuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTb, OOpasymollas W OChb, IUIOIMAJb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konnyeckass moBepXHOCTh, 00pa3yromye KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON moBepxHocTU. KoHyc: OCHOBaHME U BepIIMHA, 00pa3yroias
U OCh; IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylollie u BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: UeHTp, paauyc, AUaMETp; IUIOLIAJb MOBEPXHOCTU CGEpHI.
B3anMHuoe pacmonoxkenue chepsl U MIIOCKOCTH;, KacaTelbHAs TIOCKOCTh K cdepe;
IJI0IA1b ChEephl.

N306paskeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka MIMHIpa U KOHYyCA.

KomOunamuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMUCaHHBIA OKOJIO cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHHUK, WU TEJO
BpalICHUS.

[Tonsatre 06 06BEMe. OCHOBHBIE CBOKCTBA 00BbEMOB Tel. Teopema 006 00bEMeE
IpsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBuss u3 He€. OObEM UMIMHApA,
KoHyca. O0BEM 11apa u mioiaab cQepol.

[logoOuble Tena B mpocTtpanHcTBE. COOTHOIIEHUS MEXKIY IUIOMAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJI.

Ceuennsi mwiMHApa (MapaJUIeIbHO M MEPHEHAUKYJISIPHO OCH), CEUYEHUS
KOHyca (mapajijielbHOE OCHOBAHHMIO M MPOXOJAIIEe 4Yepe3 BEpIIMHY), CEYeHUs
niapa.

BekTopbl H KOOPANHATHI B POCTPAHCTBE

Bekrtop Ha miockocty U B pocTpaHcTBe. ClioKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXK€EHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaM. IlpaBwio mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBuil JACUCTBUU ¢ BekropaMu. [IpsmoyrosibHasg cucrema



KoopauHaTt B mnpoctpaHcTBe. Koopaunatel BekTopa. [Ipocreiimme 3amaun B
KOOpAWHATaX. YTOJd MeExay BekropamMu. CKalpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenre yrioB Mexay NpsAMbIMU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBIM
METO/I IPU PEIUICHUH T€OMETPUUYECKUX 3a/1au.



IINIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIbTATBI

JIngHOCTHBIC pEe3yJbTaThl OCBOCHHS IMPOTPAaMMBbl YYECOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepU3yIOTCS:

I'paxxnanckoe BociuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIINN 00YUaAIOIIET0Cs] KaKk aKTHBHOTO
U OTBETCTBEHHOIO WICHAa POCCHHCKOro OOIIeCTBA, MPEJICTABICHUEM O
MaTeMaTHYECKNX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIH,
npoueayp TrpaxiaaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCHl WU Tp.), YMEHUEM
B3aUMOJICCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSMHA 1 HA3HAYCHHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUHUCKOM IpaKJaHCKOW MICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTUKU, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUAM POCCHUCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHYE€CKOW IIKOJIBI,
K HCTOJIb30BAHHMIO ATHUX JOCTH)KCHUH B JIPYTMX HayKaxX, TEXHOJOTHsaX, cpepax

DKOHOMUKHU.
JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
OCO3HAaHUEM JIYXOBHBIX LIEHHOCTEHN POCCUHCKOTO HapOJa;

c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO  CO3HAHMS, OTHYECKOTO  ITOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKCHHUN HAYKHU U JIEATEITbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

JcTeTHYecKoe BOCTIMTAHME:

ACTETUYCCKUM OTHOIIEHHWEM K MHUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, peleHni, paccyXIeHUN;
BOCIIPHUMMYHMBOCTHIO K MATEMAaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

du3znyeckoe BOCMUTAHNE:

c(hOPMHUPOBAHHOCTHIO YMCHHUS TPUMEHATH MaTEeMaTHYCCKHUE 3HAHUS B
WHTEpEcax 37J0pOBOTO U 6€30macHOr0 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC IHTaHKE, COATAaHCHPOBAHHBIA PEXKUM 3aHATHH U

OT/bIXa, peryJispHasi busnueckas aKTUBHOCTB); busnuecKoro
COBEpIIICHCTBOBAHUS, npu 3aHATHAX CHIOPTHUBHO-0370POBHUTEIHLHON
JeSITeTbHOCTBIO.

Tpynosoe BocniuTtanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHONW  ACSATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccun W pean30BbIBATH COOCTBEHHBIE >KU3HEHHbBIC IIJIAHBI;



TOTOBHOCTBIO W CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caMO0Opa30BaHUI0 Ha NPOTSHKEHUHM BCEW MU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTHYECKUX 3a/1a4 MAaTeMAaTUYECKON HAIIPaBICHHOCTH.

JKO0JIOTHYECKOe BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO JKOJOTHYECKONW KYyJIbTYpbl, TOHHMAaHHUEM BIIASHUSA
COLIMATIbHO-9)KOHOMUYECKUX MPOIECCOB Ha COCTOSHUE MPUPOTHON M COLMATIBHOU
Cpelpl, OCO3HAHMEM TIJI00AJBHOTO  XapakTepa JKOJOTHYECKUX Mpodiem;
OpHEHTAIME Ha NMPUMEHEHHE MaTeMaTHYeCKHX 3HAHWHM JUIsl peIleHus 3a7ad B
o0jacTu OKpy)KawIed Ccpeapl, IUIAHUPOBAHUS TOCTYNIKOB W OIEHKA HX
BO3MO’KHBIX ITOCJIEACTBUN ISl OKPYKAIOIEH CPEbI.

LleHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHA HAyKH ©  OOIICCTBEHHONW TMPAKTHUKH, MOHHUMaHHUEM
MaTeMaTHUeCKON HayKH Kak cdepbl 4YeIOBEUECKON MAesITeTbHOCTH, ITamoB €&
pa3BUTUS M 3HAYUMOCTH JUISl Pa3BUTHS LMBUIW3ALMHU; OBIAJCHHEM S3BIKOM
MaTeMaTUKd M MaTeMaTU4YecKOM KyJbTYpOM KakK CpeJICTBOM IO3HAHUS MHPAa;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO M HCCIIEOBATEIBCKYIO JESITEIbHOCTD
WHAMBHUIYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YUE€OHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelticmeusMU, YHUBEPCAIbHbIMU Pe2YIAMUBHBIMU OeUCMBUSMU.

1)  Vuueepcanvnvie  noznasamenwvnvie  Oeticmsus,  obecneuusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HPOYECCO8 00YYaAowWuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYJxCcalowe2o  Mupa,  NpUMeHeHue  102UYeCcKUx,
ucciedo8amenbCcKux onepayuil, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBuU:

e BBIABIIATHh U XaPaKTEPU30BATh CYIIECTBCHHbBIE MPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TOHSATUN, OTHOLICHUH MEXKIy TOHATUAMH; (OPMYIUPOBATH
OTIpENICICHUs] ~ TOHSATUW; YCTAaHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKanuy, OCHOBaHUS JUIsi OOOOIIEHUS M CpPaBHEHHUS, KpUTEPUU
MPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmMymupoBaTh W NPeoOPa3OBHIBATH  CYKIACHUS:
YTBEPAUTEIbHbIE W OTpPULIATEIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIHE;
YCIJIOBHBIE;

e BBIABIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBOpeurss B (aKkTaxX, JaHHBIX, HAONIOACHUSAX W YTBEPKIACHUIX;



npeajaraTb ~ KpUTEpUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

e JleJaTh BBIBOJbI C HCIIOJIH30BAHWEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSTENIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJICHUN (MPSMBIE U OT MPOTHUBHOIO), BHICTPAUBATh apryMEHTALUIO,
MPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIbBI;

e BbIOMpaTh cHocoO pemeHuss y4eOHOM 3ajayu (CpaBHMBATh HECKOJIbKO
BApUAHTOB peELIeHUs, BbHIOMpaTh Haubosee MNOAXOMAIIMI € Y4ETOM
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPUEB).

ba3zoBble uccieaoBareJbCKUue 1eHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK MCCIEA0BATENBCKUI MHCTPYMEHT MO3HAHUS;
bopMyaupoBaTh BOMNPOCHI, (UKCUPYIOLIKME MPOTUBOpEUnE, Mnpodiemy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHOe, (OpMUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAaHOBJIIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTO
OOBEKTa, SBJIECHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SBICHUSMU, TIPOIIECCAMH;

e CaMOCTOSITENHHO (OPMYTUPOBATH OOOOIIIECHUSI M BBIBOJIBI 110 pe3yJIbTaTaM
MPOBEAEHHOTO HAOJIO/IEHUS, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE pPAa3BUTHE MpOLIECCa, a TAKXKE BbIIBUTATh
IIPEATNOIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ undpopmaunmeii:

e BBIBIATH JACPUIUTH UHPOPMALIMH, JTaHHBIX, HEOOXOIUMBIX IJIsi OTBETa
Ha BONIPOC U JJIs PELICHUS 3a]a4H;

e BbpIOMpaTh HMHPOPMALMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OpMAIUIO
pPa3TUYHBIX BUJOB U (POPM IPEACTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMALIMIO, IPEJICTABIATh €€ B Pa3au4HbIX (HOopMax,
WLTIOCTPUPOBATh TpadUyecKy;

e OLECHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOATENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie KOMMYyHUKAmueHble Oelicmeus, obecneyusaom

CchOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YVYAIOUWUXCHL.

OOmennue:



BOCIIPUHUMATh W (OPMYIHPOBATH CYXICHHS B COOTBETCTBUU C
YCJIOBHUSIMHU | IENISAIMH OOIICHHS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOUYKY 3pPCHHsI B YCTHBIX U NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS 10
XOJly pelIeHus 3a/1a4i, KOMMEHTHPOBATh MOJYyUYCHHBIN pPe3yJIbTaT;

B X0JIe 00CYKJIEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
POOJIeMBI, peraeMoi 3aa4u, BEICKa3bIBATh UCH, HAIICJICHHBIC HAa TIOUCK
pEIICHHs; COMOCTaBISATh CBOM CYXJICGHUS C CYXICHHSIMH JPYTHX
YYaCTHUKOB AHMANIOTa, OOHAPYKUBaTh Pa3IMYMe U CXOJCTBO TO3HIIUN; B
KOPPEKTHOU opMme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI;
MPEACTABIATh  pE3yJbTaThl  PEMICHHUS  3aJa4d,  JKCIEPUMEHTAa,
UCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C Y4E€TOM 3aJ1a4 MPE3EHTAIIMU U OCOOCHHOCTEH ayJuTOPHUH.

CorpyanuyectBo:

3)

MOHMMATh W WCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUTYJIbHON pabOThI IPpH PENICHUH YUYeOHBIX 3a/1a4; TPUHUMATH 11EJTh
COBMECTHOM JE€ATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMU
paboThI, pacrpeAesiaTh BUAbI padboT, JOroBapUBaThCs, 00CY X AaTh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYMIMOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHHUI,
«MO3TOBBI€ IITYPMbI» W HWHBIC); BBINOJHATH CBOI YacThb pPabOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMHU YJE€HAMU KOMAaH/IbI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOHIMI MPOIYKT MO KPUTEPHSIM,
c(hopMyJIMPOBAaHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanonvie  pecynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposare cmMviC08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 33]]a4H, BEIOUPATh CIIOCO0 pereHus
C Y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TIO3HABATEIHHOM pedieKcHur Kak OCO3HAHUS
COBEPILIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJIAJE€Th CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpoulecca |
pe3yJibTaTa PEIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IPHU PEIICHUU
3a7a4¥, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENILCTB, TAHHBIX, HAMJIEHHBIX OITUOOK, BHISBICHHBIX TPYAHOCTEH;



e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IEIH W YCJIOBHUSIM, OOBSICHSTH
MPUYUHBI JTOCTHKEHUS WIM HEAOCTHXKEHUSI PE3YJIbTATOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI
10 KVIACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[TpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HUX MPU pPEUICHUHU
reOMETPUYECKUX 3a/1aY.

OnepupoBaTh NOHATHIMU: NAPATIIETBHOCTb U MEPIEHIUKYISIPHOCTD NPAMBIX
Y IIJIOCKOCTEHN.

KnaccuduuupoBaTe B3aUMHOE pacCIlOIOKEHHUE MPSAMBIX M IIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATUSAMM: JBYTPaHHBIA YroJj, T'paHU ABYTPAHHOIO Yrija,
pedpo BYrpaHHOrO yIJia; JUHEMHBINA yrojl ABYTpaHHOIO yrja; TpajycHas Mmepa
JBYTPaHHOI'O yrJja.

OnepupoBaTh NOHATHUAMU: MHOTOTPAaHHMK, BBINYKJIBIA W HEBBITYKJIbINA
MHOTOI'PaHHHUK, 3JIEMEHTbI MHOTOTPaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHUIbl MHOTOIPAHHHMKOB (IMpaMuja; NpHU3Ma,
IpSIMOYTOJIBHBIH Mapaenenumnes, Ky0).

KnaccupuuupoBatb ~ MHOrOrpaHHMKH,  BBIOMpass ~ OCHOBaHUS  JJis
Kjaccuukanuy (BBIMYKJIbIE M HEBBINYKJIblE MHOIOTPAaHHUKH, MPABUIIbHBIE
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE PU3MBbI, TapaJUICACIUIEAbI ).

OnepupoBatTh MOHATUSAMHU: CEKYILAs JIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOCHUS CEYEHUH, UCIIOJIb3YSl METO/I CJIEJIOB.

CTpouTh ce€YeHMs] MHOTOIPAHHUKOB METOJOM  CJIEAOB, BBIIIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUIYp: BUI
CBEpXY, COOKY, CHHU3Y.

Pemarp 3a1aun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMUYMH 0 o0pa3Lam Wiu
aJITOpPUTMaM, IPUMEHSS U3BECTHbIE AHAJUTHUYECKHE METOAbl IPU PELIECHUU
CTaHJApPTHBIX MAaTEMaTUYECKUX 3a/1a4 Ha BBIUYMCIIEHUE PACCTOSHUN MEXIYy ABYMs
TOYKaMH, OT TOYKA JO NpsIMOM, OT TOYKM [JO IJIOCKOCTH, MEKIY
CKPEUIMBAIOIUMHUCS NPSIMBIMHU.

Pemarp 3a1aun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMUYMH 10 o0pa3Lam Wiu
aJITOPUTMaM, IPUMEHSS U3BECTHbIE AHAJUTHUYECKHE METOAbl IPU PELIECHUU
CTaHAAPTHBIX  MAaTEMaTHYECKHMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPEUIMBAIOIIMMHUCS MOPSIMBIMH, MEXJIy HOpsIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSMM, IBYI'PaHHBIX YIJIOB.



Beruucnars 00bEMBI U TUIOMIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nupamMuaa) ¢ TOpuMeHeHueM (GOpMYyJ; BBIUUCIATH COOTHOIICHHUS  MEXKIY
IUIOLIAASIMU TTIOBEPXHOCTEHN, 00bEMaMu 0I00HBIX MHOTOI'PAHHUKOB.

OnepupoBaTh TOHATUSIMHU: CHUMMETPHUS B MPOCTPAHCTBE; LEHTP, OChb H
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPUH (UTYPBI.

W3Bnekath, mpeoOpa3oBBIBATH W HWHTEPHPETUPOBATH HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUTypax, MpPeACTAaBICHHYIO HAa YepTekax U
pUCYHKaXx.

[IpuMensaTh reoMerpuueckue ¢GakThl ISl PELICHUs] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIararoluX HECKOJIBKO IIArOB PEIIEHUs], €CJIH YCIOBUS PUMEHEHUS
3a/1aHbI B IBHOU (popMme.

[IpumeHaATr mOpocTedIIMEe NPOTPAMMHBIE  CPEIACTBA W 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1aU.

[IpuBOANTH TpPUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
YKA3HU, PACO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJyYEHHBIC 3HAHUS HA IPAKTHUKE: aHAJU3UPOBATH DPEaAJIbHbBIC
CUTyallUd W TPUMEHATh HU3YUYEHHbIE IOHSATHUS B MPOLECCE IOUCKA PEIICHUs
MareMaTU4ecku ChOpPMYJIMPOBAHHON TpOOJEeMbl, MOJEIUPOBATh peaJIbHbIC
CUTyalluM Ha f3bIKE TE€OMETPUH, UCCIEIOBaTh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, armapara ajareopsl; peraTh
IIPAKTUYECKUE 3a]1a41, CBA3AHHBIE C HAX0XKICHUEM T€OMETPUUECKUX BEJTUYHH.

11 KIIACC

OnepupoBaTh MNOHATUAMU: I[WIMHAPUYECKAs MOBEPXHOCTh, 0OO0pa3yroIiue
UWJIUHIPUYECKOW  MOBEPXHOCTU;,  IWIMHAP,  KOHUYECKAass  IMOBEPXHOCTb,
00pa3yrole KOHMYECKON MOBEPXHOCTH, KOHYC; chepruueckas MoBepXHOCTb.

Pacnio3naBath Tena Bpamenus (IWIMHAP, KOHYC, cdepa u map).

OOBSICHATH CLIOCOOBI MOTYYEHHUS TEJ BPAILICHHUS.

KnaccudunupoBats B3auMHOE pacroiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CEerMEHTa; IIAPOBOM CIIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boruucnsate  00BEMBI M IUIOIIAAM  TMOBEPXHOCTEH TN  BpaIlEHUS,
FEOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSTUSIMU: MHOTOTPAaHHUK, BIHUCAHHBIN B cdepy u
OMHCaHHBIA OKOJIO cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHHUK WU TEJO
BpaLICHUS.

BbIunCasATh COOTHOIIEHUS MEXIY TUIOMIAIIMH MOBEPXHOCTEH U 00BEMaMHU
MOJA0OHBIX TEJl.



N300paxars u3yyaemble (PUTYypbl OT PYKH H C NPUMEHEHHEM MPOCTHIX
YEepPTEIKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPOPETHPOBATH M MNpeoOpa3oBbIBaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YEPTEKax U
PUCYHKAaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpINOJNIHATE  JEUCTBUSA CJHOXKEHUsSI BEKTOPOB, BBIYMTAHUSA BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIO0T.

[IpuMeHTh IpaBUIIO NTApaJUICIICIIAIIEAA.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPANHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXAY
BEKTOpPaMH, CKaJISIpHOE NPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIJIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IIPOU3BEIACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJsApHOEC IPOU3BEIACHUE, pACKIAAbIBATE BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumeHnsaTs reomeTpuueckue (axkTbl UIsl PELICHHS CTEPEOMETPUUYECKUX
3a7ay4, IPEANOJIAralOIUX HECKOIBKO LIaroB PELIEHMs, €CJIU YCIOBUA IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

Pemate npocreinmme reoMeTpu4ecKue 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemarp 3amauym Ha 0KA3aTeNbCTBO MATEMATUYECKUX OTHOLICHUH U
HaXO0KJIeHWEe F€OMETPUUECKUX BEJIMYMH 110 00pa3laM Wi aJlrOpuTMam, MpUMeEHss
U3BECTHBIE METO/bI IIPU PELIEHUH CTAHAAPTHBIX MaTEMATUYECKUX 3a/1a4.

[IpuMmeHaATs mpocTedlive NPOrPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOaUTE IIpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
YKU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

IIpuMeHATh TOJNy4YEHHBbIE 3HAHUSA Ha IPAKTHUKE: aHAJIU3UPOBATh PEaJIbHbBIC
CATyallud U IPUMEHATb WU3YYEHHBIC IIOHATUSA B IIPOLIECCE IIOUCKA PELICHUS
MaTeMaTU4eCKu CQOpPMYIHPOBAHHONM NPOOIEMBI, MOJIEIUPOBATH pEalbHbIC
CUTyallud Ha A3bIKE T[EOMETPUHU, UCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpeM, amnapara ajireOpsbl; perarhb
IIPAKTUYECKUE 3a1a4U, CBA3AHHBIC C HAXOKICHUEM IT'€OMETPUYECKUX BEIIMYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne HaumeHoBaHue pa3ieioB U TeM
n/n NpOrpamMMbl

Bgenenue B CTCPCOMETPHUIO

[IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE.
[TapaniaenbHOCTh NPSMBIX U MIIOCKOCTEN

[lepneHUKyIAPHOCTD NPSAMBIX U
IJIOCKOCTEN

Vrasr MCXKIAY NPAMBIMHU U IJIOCKOCTAMU

MHoOrorpaHHuku

O6BbEMBI MHOTOTPaHHUKOB

HOBTOpeHI/ICZ CCUCHUS, paCCTOSAHUS U YTIIbL

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuecTBo 4acoB

Bcero

10

12

12

10

11

KonTpoibHble
padoThI

IIpakTHYecKue
padoTbI

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl

but6mmoreka [JOK
https://m.edsoo.ru/1¢209e37

bu6moreka [JOK
https://m.edsoo.ru/1¢209e37

bubmuorexa [JOK
https://m.edsoo.ru/1¢209e37

bubmuorexa [JOK
https://m.edsoo.ru/1¢209e37

bubnuoreka [IOK
https://m.edsoo.ru/1¢209¢e37

bu6moreka [JOK
https://m.edsoo.ru/1¢209¢e37

bu6moreka [JOK
https://m.edsoo.ru/1¢209e37




11 KITACC

HaumeHoBaHue pa3ieioB U TeM
Ne n/mm
NPOrpamMMbl

Tena BpaieHus

O0BEMBI TENI

BekTops! 1 KOOpAMHATHI B IPOCTPAHCTBE

[ToBTOpenue, 060061IeHNE,
CHUCTEMAaTH3AIUs 3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoandecTBO yacoB
Beero :f;)ﬁﬂoTT[::nLHble ;E:;:ii?qeume
12
S 1
10 1
7 1
34 3 0

DJIeKTPOHHBIE
(uu¢posbie)
oOpa3oBaTte/ibHbIE

pecypcbl

bubmnoreka IJOK
https://m.edsoo.ru/1¢209¢e37

bu6mmoreka [IOK
https://m.edsoo.ru/1¢209¢e37

bu6mmoreka [IOK
https://m.edsoo.ru/1¢209e37

bu6mmoreka [IOK
https://m.edsoo.ru/1¢209¢e37







INIOYPOYHOE INIAHUPOBAHMUE

10 KIIACC
Konn4yecTBo 4yacos DJICKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Koutpoasnbie IIpakTuueckue
n/n Bcero H3y4eHus: oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
OCHOBHBIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, IIpsiMasi, MJI0CKOCTH,
npocTpaHcTso. [IpaBuna
bu6nmmoreka [IOK
n300pa’keHus Ha pUCYHKaX: 1

https://m.edsoo.ru/aecc77cd

M300paKeHUS TIOCKOCTEH,
MapaIebHBIX IPSIMBIX (OTPE3KOB),
CepeMHbI OTpE3Ka

ITonstus: MEepeCCKarOIMrCCH

bu6nmmoreka [IOK
TUIOCKOCTH, MEePECEKAIONINECs psiMast 1

https://m.edsoo.ru/2d8a9¢99

" IJIOCKOCTh

[TonsTus: nepecekaromumecs
TIJIOCKOCTH, TIEPECEKAIONTUecs psMast 1
U IIJIOCKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/db685€e73

3HaKOMCTBO C MHOT'OTPaHHUKaMH,

n300pakeHue MHOTOIPaHHUKOB Ha ! bubnuorexa [IOK
pUCYHKaXx, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTekax
Hauanwsubie cBeenus o kyoe u

bubmuoreka [JOK

a e, a3Bé OJICTH. 1
[TPAMIIE, HX PA3BEPTIH 1 MOACIH https://m.edsoo.ru/b30dff38

CeueHus MHOT'OIrpaHHUKOB

bub6muoreka [JOK

H 0 1
AUAILHBIC CBEICHITT 0 Kybe 1 https://m.edsoo.ru/3d8ffd32




10

11

12

13

14

nUpaMuie, UX pa3BEPTKH U MOJEIH.
CeueHnst MHOIOIpaHHUKOB

TTonsarre 00 akCHOMaTHYECKOM
MOCTPOSHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIICJCTBUS U3 HUX

TToustue 00 akCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHUH: AKCHOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

TToustue 00 akCMOMATHYECKOM
MTOCTPOCHUU CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUH U CICACTBUS U3 HUX

TToHsATHE 00 AaKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUH U CISACTBHSI U3 HUX

B3anMHOe pacnosioxkeHue NpsMbIX B
IIPOCTPAHCTBE: MEPECEKaroIuecs,
NapajulelIbHbIE U CKPEIMBAIOLINECS
IIpsIMBIE

[TapaynenbHOCTh NPSAMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:
napaJuiesIbHbIE MIPSIMBIE B
IIPOCTPAHCTBE; NapAIICIIBHOCTD TPEX
MIPSIMBIX

[TapaynenbHOCTD NPSAMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
[TapannensHOCTH NPSIMON U
IIJIOCKOCTH

VYrisl ¢ COHaAITpaBJICHHbIMU

bu6nmmoreka [IOK
https://m.edsoo.ru/Occ5céfe

bu6mmoreka [IOK
https://m.edso0.ru/239¢8cb4

bub6muoreka [JOK
https://m.edsoo.ru/65¢6b106

bubmuoreka [JOK
https://m.edsoo.ru/258fc245

bu6nmmoreka [IOK
https://m.edsoo.ru/1a25201f6

bu6nmmoreka [IOK
https://m.edsoo0.ru/93ad36b3

bu6mmoreka [IOK
https://m.edsoo.ru/ee1d19b9

bu6mmoreka [IOK
https://m.edsoo0.ru/9f4071b9
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16

17

18

19

20

21

22

23

24

25

26

CTOpPOHAMH

VYron Mexay NpsiMbIMU B
MIPOCTPAHCTBE
VYroa Mexay npsMbIMU B

MIPOCTPAHCTBE

[TapaynnenbHOCTD MIIOCKOCTEN:
MapayieIbHbIE TIJIOCKOCTH

CsoiicTBa napajisIeJIbHbIX IIOCKOCTEH

[Ipocreiinme npocTpaHCTBEHHbBIE
(GuUrypsl Ha MIIOCKOCTH: TETPASP,
KyO, mapaJenenumnen

[Toctpoenne ceuenui

[Toctpoenune ceuenui

KonrtponsHas pabota o teme
"[IpsimMble ¥ TIIOCKOCTH B
npoctpanctse. [lapamiensHoCcTh
MPSIMBIX U IIJIOCKOCTEN"

[TepieHAMKYISAPHOCTD MPAMOUN 1
IJIOCKOCTH: TIEPIEHINKYJIIPHbIE
MpsIMBbIE B IPOCTPAHCTBE
[IpsimMble napayienbHble U
MEPIEHIUKYISIPHBIE K INIOCKOCTH
[Ipsimble napasuienbHble U

NECPpHNCHAUKYIIAPHBIC K INIOCKOCTU

[Ipu3Hak neprneHIuKyIsIpHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/fe733862

bubmuoreka [JOK
https://m.edsoo.ru/2935a9a0

bu6nmmoreka [IOK
https://m.edsoo.ru/2e1 8255

bu6mmoreka [IOK
https://m.edsoo.ru/e504d656

bu6mmoreka [IOK
https://m.edsoo.ru/4a28dc02

bu6mmoreka [IOK
https://m.edsoo.ru/1d434d0f

bu6nmmoreka [IOK
https://m.edsoo.ru/ec26fe5d

bu6nmmoreka [IOK
https://m.edsoo.ru/9a0a%¢e56

bu6mmoreka [IOK
https://m.edsoo.ru/b19f6a5d

Bbubnuoreka [JOK
https://m.edsoo.ru/0acl1¢95

bubmuoreka [JOK
https://m.edsoo.ru/ba545966

bu6mmoreka [IOK
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28

29

30

31

32

33

34

35

36

37

38

IPSIMOM U TNIOCKOCTHU

[Ipu3Hak neprneHIuKyIsIpHOCTH
MPSAMOU U TNIOCKOCTH

Teopema o npsamoit
MEPIEHANKYISPHOMN MJIOCKOCTH

Teopema o npsiMon
NEPIEHIUKYIISIPHON IIJIOCKOCTH

Teopema o npsiMoi
MEePIEeHIUKYIISIPHOI MIIOCKOCTH

[lepnieHIUKyIsIp U HAKJIIOHHBIE:
paccTosiHue OT TOYKH J0 IJIOCKOCTH,
paccrosiHue OT NPSIMOM A0 MJIOCKOCTH

[leprienAUKYISIp M HAKJIOHHBIE:
paccTosiHUE OT TOYKHU J0 MIIOCKOCTH,
paccTosiHUE OT IPSIMOMU 10 MIIOCKOCTH

[leprieHAUKYISIp M HAKJIOHHBIE:
paccTosiHue OT TOYKH JI0 TNIOCKOCTH,
paccTosiHue OT MPSAMOMN 10 MIIOCKOCTH

[lepnieHIUKyISIp U HAKIIOHHBIE:
PacCTOsSHUE OT TOYKH JI0 IIIOCKOCTH,
paccTosiHUE OT MPSIMOM 10 INIOCKOCTH
VYTIuBl B IPOCTPAHCTBE: YIOJl MEXAY
MPSIMOM M TUIOCKOCTBIO

JIByrpaHHbIN yroJl, TMHEUHBIA YIoJl
JBYTPaHHOI'O yria

JIByrpaHHbIN yToJl, TMHEUHBIA YroJI
JBYTPaHHOIO yria

[lepneH UKy IAPHOCTD INIOCKOCTEN:

https://m.edsoo.ru/f85bfc46

bu6mmoreka [IOK
https://m.edsoo.ru/79165d15

bubmuoreka [JOK
https://m.edsoo.ru/635¢5087

bu6nmmoreka [IOK
https://m.edsoo.ru/bd3745{8

bu6mmoreka [IOK
https://m.edsoo.ru/7d18834b

bub6muoreka [JOK
https://m.edsoo.ru/33c477d3

bubmuoreka [JOK
https://m.edsoo.ru/66fefadd

bu6mmoreka [IOK
https://m.edsoo.ru/a5Sb7b8e3

bu6mmoreka [IOK
https://m.edsoo.ru/dbee22bc

bub6nuoreka [JOK
https://m.edsoo.ru/6b61b2b4

bu6nmmoreka [IOK
https://m.edsoo.ru/5fa0b3ce

bu6mmoreka [IOK
https://m.edsoo.ru/c7c¢777ed

bu6mmoreka [IOK
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40

41

42

43

44

45

46

47

MIpU3HaK NEPIEHIUKYIAPHOCTH ABYX
IJIOCKOCTEN

[lepneHAUKYIAPHOCTD MIOCKOCTEM:
MPU3HAK NEPHEHANKYISIPHOCTH ABYX
TUIOCKOCTEMN

[lepneH UKy IAPHOCTH IIIOCKOCTEN:
MIPU3HAK NEPIEHAUKYIISIPHOCTH JIBYX
IJIOCKOCTEN

Teopema o Tpéx nmepneHAUKyIsIpax
Teopema o Tpéx nmepneHAUKyIIpax

Teopema o0 TpEX NMepneHauKyJIsIpax

KontponbHas paboTa mo Temam
"IleprieHIUKYISPHOCTH NPAMBIX U
mIockocTel" U "YTIbl MeXay
MPSIMBIMU U TUIOCKOCTSMH"

[loHATHE MHOTOTPAaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPAHHUKA,
BBIITYKJIbIE Y HEBBITYKJIbIE
MHOT'OI'PaHHUKH; pa3BEPTKa
MHOT'OTpaHHHUKA

[Ipu3ma: n-yronbHas npu3ma; rpaHu U
OCHOBaHUS PU3MBL; TIpsIMast U
HaKJIOHHAS MTPU3MBbI; OOKOBas U
TMOJIHASI TOBEPXHOCTh IPU3MBI

[Tapamenenunen, IpsMOYTOJIbHBIN
napasuJiesIenuIe ¥ ero CBOUCTBa

https://m.edsoo.ru/ec3e2da3

bu6nmmoreka [IOK
https://m.edsoo.ru/ed9e2a8e

bu6mmoreka [IOK
https://m.edsoo.ru/ba75dc57

bu6mmoreka [IOK
https://m.edsoo.ru/e4972cdc
bu6mmoreka [IOK
https://m.edsoo.ru/52188a7d

bu6nmmoreka [IOK
https://m.edso0.ru/9246736

bu6nmmoreka [IOK
https://m.edsoo.ru/5b971ef3

bu6nmmoreka [IOK
https://m.edsoo.ru/2d24e873

bu6mmoreka [IOK
https://m.edsoo.ru/b4ad63ad

bu6mmoreka [IOK
https://m.edsoo.ru/8a7be683
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49

50

51

52

53

54

[Mupamupa: n-yronpHast mupaMuiaa,
I'paH ¥ OCHOBAHUE MUPAMHU/IBL;
OO0KOBas U NOJIHAs! IOBEPXHOCTh
MUPaMUJIbI; IPaBUIIbHAS U yCEUEHHAS
nupamuIa

[IpaBuIbHBIE MHOTOTPAHHUKU:
MOHSATHUE MPABHIBLHOTO
MHOTOTpaHHHKA; IPABIIIBHAS TTPH3Ma
Y TIpaBWJIbHAS TIHPAMHU[IA; TIPABUIIbHAS
TpeyTroibHas MUpaMuIa 1
NPaBWIBHBIN TETpa’ap; KyO
[IpencraBneHue o MpaBUIBHBIX
MHOTOTpaHHHUKaX: OKTadIp,
TOAEKAdIP U UKOCASIP.

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIBHO TOUKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETpUHU B IUpaMUIax,
napajuiesienuneaax, NpaBuIbHbIX
MHOTOTpaHHHUKaX

BrIuncnenue piieMeHTOB
MHOTOTPaHHHUKOB: p&0pa, AMaroHamu,
YIJIBI

[Tnomaas 60KOBOM MOBEPXHOCTH H
IIOJIHOM NTOBEPXHOCTH MPSMOU
IIPU3MBI, IUIOLIAJb OCHOBAHM,
TeopemMa 0 OOKOBOI MOBEPXHOCTH
NPSAMOM IPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH U

bubmuoreka [JOK
https://m.edsoo.ru/fblcd0as

Bbub6nuoreka [JOK
https://m.edsoo.ru/074c8865

Bbu6mmoreka [JOK
https://m.edsoo.ru/a0fdd5bf

bubmuoreka [JOK
https://m.edsoo.ru/b9e¢777d9

bubmuoreka [JOK
https://m.edsoo.ru/6¢cdbecef

bubmuoreka [JOK
https://m.edsoo.ru/37d84157

bubmuoreka [JOK
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60

61

62

63

64

65

[IOBEPXHOCTHU ITPaBUIILHOMN

MUPaMU/IbI, TEOPEMa O TUIOIIAIH
OOKOBOI1 MOBEPXHOCTH YCEUEHHOMN

nmrupaMHu bl

KonrtpomnbHas pabota o teme
"MHororpaHHuku"

[Tonsarue 06 06vEMe
O0BEM nupamMuIbI
O0BEM nupamMuIbI
O06bEM upamMuIbl
O06bEM upamMuIbl
O06BEM IpU3MBI
O0BEM npu3MbI

O0BEM npu3MbI

KonrtpomnbHas pabota o teme
"O06bEMBI MHOTOI'PaHHUKOB"

[ToBTOpEeHue, 06001IEHNE
cUCTeMaTu3alis 3HaHUH.
[ToctpoeHue ceuenuii B
MHOTOTpaHHHUKE

https://m.edsoo.ru/5603e30b

bu6nmmoreka [IOK
https://m.edsoo.ru/a95f5¢c04

bu6nmmoreka [IOK
https://m.edsoo.ru/7ad0020b
bu6mmoreka [IOK
https://m.edso0.ru/235171b3
bubmuoreka [JOK
https://m.edsoo.ru/f47dfefd
bub6nmoreka [JOK
https://m.edsoo.ru/79¢10312
bub6muoreka [JOK
https://m.edsoo.ru/2faadc3f
bu6mmoreka [IOK
https://m.edso00.ru/79853608
bu6mmoreka [IOK
https://m.edsoo.ru/1e053890
bu6nmmoreka [IOK
https://m.edsoo.ru/482d3f51

bu6nmmoreka [IOK
https://m.edsoo.ru/28a6573c¢

bu6mmoreka [IOK
https://m.edsoo.ru/098bedad
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67

68

[ToBTopenue, 0600IIEeHNE
CUCTEMaTU3aLMs 3HAHUMN.
Brruncnenue paccTosHuM: MEXIY
JBYMsI TOYKaMH, OT TOUKH J10 IPSMOIA,
OT TOYKH [0 MJIOCKOCTH, MEKIY
CKPEIIMBAIOIUMHUCS IPSIMBIMU

HroroBast KOHTpOJIbHAS paboTa

[ToBTOpEeHnue, 06001IEHNE
CHCTEMAaTHU3aIlUs 3HAaHUI.
Brruncnenue yrioB: Mexay
CKPEIIMBAOIIUMHUCS TPSIMBIMH,
MEXKIYy NPSAMOU U IIIOCKOCTHIO,
JBYTPAaHHBIX YIJIOB, YTJIOB MEXIY
IUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

Bbu6mmoreka [JOK
https://m.edsoo.ru/f7792ba9

bub6muoreka [JOK
https://m.edsoo.ru/b9146bc0

bu6mmoreka [IOK
https://m.edsoo.ru/56765e8b




11 KITACC

Tema ypoka

Cdepa u map: mueHTp, paauyc,
AMaMeTp; IUIOIIA/Ib TIOBEPXHOCTH
cepsl

B3anmnoe pacrnosioxeHue cepsl 1
TUIOCKOCTH; KacaTeIbHask INIOCKOCTh
K chepe; Turomaas chepol
N3ob6paxenue chepsl, mapa Ha
miockoctd. CeueHus mapa

[{umaapuYeckas MOBEPXHOCTb,
oOpa3zyromue MUIHHIPHIECKOM
MOBEPXHOCTH, OCh IIWIHHIPUICCKON
MOBEPXHOCTHU

Hunuuap: ocHOBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yroias 1 oCh;
Iomanas OOKOBOU M HOJHOM
MMOBEPXHOCTHU

N300paxenne nuauHapa Ha
wiockocTu. Pa3BépTka muamuHapa.
Ceuenns murHApA (TUIOCKOCTEIO,
napauIeIbHON HITH
NEePICHINKYISIPHOH OCH LIMHPA)

Konuyeckas moBepxXHOCTb,

KoandyecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

JlaTa
HU3yYeHUs

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

bub6muoreka [JOK
https://m.edsoo.ru/0341bc2b

Bbu6mmoreka [JOK
https://m.edsoo.ru/bed12a43

bu6nmmoreka [IOK
https://m.edsoo.ru/bcl1 5712

bu6nmmoreka [IOK
https://m.edsoo.ru/6054b8c1

bu6mmoreka [IOK
https://m.edsoo.ru/188f6216

bu6mmoreka [IOK
https://m.edsoo.ru/016e25eb

bu6mmoreka [IOK
https://m.edsoo.ru/c94ba09b




10

11

12

13

14

15

16

o0pa3yrone KOHUIeCKOM
MIOBEPXHOCTH, OCh U BEPILLINHA
KOHHYECKOU ITOBEPXHOCTH

KoHyc: ocHOBaHHME 1 BepIlHHA,
o0pasyromias 1 0Ch; IUIOIIAb
OOKOBOH M MMOJIHOW TOBEPXHOCTH

Y ceu€HHbIN KOHYC: 00pa3yroIme u

BbICOTA, OCHOBaHUA U OokoBas
IMOBCPXHOCTH

N3006paxeHune koHyca Ha
II0CKOCTH. Pa3BépTka KoHyca.
CeueHnus koHyca (TUIOCKOCTHIO,
MapajyieIbHON OCHOBAHHMIO, U
IJIOCKOCTBIO, IPOXOSIIEH Yepes
BEPIIHHY)

KomOunanwmst Ten BpamieHus u
MHOTOTPaHHUKOB

MHOrorpaHHukK, OIMCaHHBIA OKOJIO

cdepsl; chepa, BMcaHHas B
MHOTOTPAHHHK HJIH B TEJIO
BpaIICHUS

[Toustue 006 00BEMe. OCHOBHEIC
CBOMCTBA 00BEMOB TET

O0BEéM nnMIMHIpa, KOHyca
O06BEM mapa u mwiomaas cheps

[TogoOHbIe TeNa B MPOCTPAHCTRE.

bu6nmmoreka [IOK
https://m.eds00.ru/897dd3b2

bu6mmoreka [IOK
https://m.edsoo.ru/1468bab3

bu6mmoreka [IOK
https://m.edsoo.ru/0bdelbe8

bu6mmoreka [IOK
https://m.edsoo.ru/3cefl0e5

Bbubnuoreka [JOK
https://m.edsoo.ru/0b136158

bubmuoreka [JOK
https://m.edsoo0.ru/26a03tb7

bu6nmmoreka [IOK
https://m.edsoo.ru/5513d87b

bubmuoreka [JOK
https://m.edsoo.ru/d189bde2

bubmuoreka [JOK
https://m.edsoo.ru/810cfleb
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26

COOTHOIIIEHUS MEXTY TUIOIIA ISIMU
MOBEPXHOCTEH, 00BEMaMHU
IMOOOHBIX TEI

KonTponbHas paboTta no temam
"Tena Bpamenus" u "O6bemsl Ten"

Bekrtop Ha mmockocTH U B
MIPOCTPAHCTBE

CnoxxeHne U BIUNTAaHHUE BCKTOPOB

YMHOXKEHUE BEKTOpa Ha YUCIIO

PasnoxeHne BekTopa 1o Tpém
HEKOMIUTAHapHBIM BEKTOPaM.
[IpaBuio mapannenenunena

Pemenue 3ama4, CBSI3aHHBIX C
IIPUMEHEHNEM NIPAaBUII ACHCTBUM C
BEKTOPaMH
KoopauHaTHO-BEKTOPHBIN METOA
IIPU PELIEHUN FEOMETPUUECKUX
3a1a4

IIpssmoyronbHas cucrema
KOOpJUHAT B IIPOCTPAHCTBE.
Koopaunatsl Bektopa. [Ipocreiinme
3a/1a4d B KOOpAMHATAX

Yron Mexay BEKTOpaMH.
CkansipHOE IPOU3BEICHNE BEKTOPOB

Brruucnenue yrioB mexny
MIPSAMBIMH U TUIOCKOCTSMH

bu6nmmoreka [IOK
https://m.edsoo.ru/4a33a8ab

bub6muoreka [JOK
https://m.edsoo.ru/5caefclb

Bbu6mmoreka [JOK
https://m.edsoo.ru/23{41089

bu6mmoreka [IOK
https://m.edsoo.ru/dee379¢b

bub6nmoreka [JOK
https://m.edsoo.ru/a28fd74e

Bbub6nuoreka [JOK
https://m.edsoo.ru/5a827900

bubmuoreka [JOK
https://m.edsoo.ru/d3alfe30

bu6mmoreka [IOK
https://m.edsoo.ru/48db7058

bu6mmoreka [IOK
https://m.edsoo.ru/725effc4

bub6muoreka [JOK
https://m.edsoo.ru/8efbe78e
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28

29

30

31

32

33

34

Konrponsnas pabora o Teme
"BekTophl 1 KOOpAUHATHI B
npocrtpaHncrae”

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpeHME, 0000IIEHNE 1
cucremMaTu3anus 3HaHui. OCHOBHbBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpeHME, 0000IIEHNE 1
cUcTeMaTu3alus 3HaHui. 3agaqu
TUTAHUMETPUH U METOJIbI UX
pelieHus

[ToBTOpeHME, 0600IIEHNE 1
cUcTeMaTu3alis 3HaHui. 3agauyn
TJIAHUMETPUH ¥ METOJIbI X
pelieHus

[ToBTOpeHME, 0000IICHNE 1
cucreMatu3anus 3HaHuil. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTepEeOMETPUU

Hrorosasi koHTpoIbHAs paboTa

[ToBTOpeHME, 0000IICHNE 1
cUcTeMaTu3alus 3HaHU!

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

bubmuoreka [JOK
https://m.edsoo.ru/77¢22f{c5

bu6nmmoreka [IOK
https://m.edsoo.ru/1780basd

bu6mmoreka [IOK
https://m.edsoo.ru/078cd184

bu6mmoreka [IOK
https://m.edsoo.ru/7491efe0

bu6mmoreka [IOK
https://m.edsoo.ru/4dffda97

bu6mmoreka [IOK
https://m.edsoo.ru/74b2ad91

bu6mmoreka [IOK
https://m.edsoo.ru/ec24dfc2

Bbubnuoreka [JOK
https://m.edsoo.ru/f465d10e
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st ooyvaroruxest 10-11 kiaccos

¢. boabmoi Jlyr 2023



IMNOACHUTEJIBHAASA 3AIINCKA

PabGouas mnporpamma yuyeOHOro Kkypca «BeposSTHOCTP M CTaTHCTHKa»
0a3zoBoro ypoBHs s oOywaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO TOCYJAapCTBEHHOTO 00pPa30BATEIBHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBABISIEMBIX K MAaTeMaTHYECKOMY OOPa30BaHHIO, W TPATUIUN POCCHICKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECHEUYMBAaET OBNAJECHUE KIFOYSBBIMU
KOMIETEHIIUSAMH, COCTABIIAIOIMIMMU OCHOBY I CAMOPA3BUTHS U HEMPEPHIBHOTO
o0Opa3oBaHMsl, LIETOCTHOCTh OOIIEKYJIbTYPHOTO, TUYHOCTHOIO U MO3HABATEIHHOIO
Pa3BUTHUS THYHOCTH OOYJAFOIIIUXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

VYueOubiit Kypc «BeposiTHOCTh M CTaTUCTHKa» 0a30BOTO YpPOBHS SIBIISETCS
IPOJOJKEHUEM U PA3BUTHEM OJHOMMEHHOIO y4yeOHOro Kypca 0a30BOro ypoBHS
ocHOBHOI mikonbl. Kypc mpennazHaueH [uisi (popMupoBaHUS Yy OO0y4arouuxcs
CTaTUCTUYECKOM KyJIbTYpbl W IIOHUMAaHMS POJIU TEOPUM BEPOSITHOCTEM KaK
MaTeMaTHYECKOI0 MHCTPYMEHTA JUIsl U3yYEHHUs CIydallHBIX COOBITUH, BEIMYUH U
npoueccoB. Ilpu m3yueHunm Kypca 00OramaroTCsi MPEICTABICHUS Yy4YalllUXCs O
METOJAaX UCCIEA0BAaHN U3MEHYMBOTIO MUPA, Pa3BUBACTCS IIOHUMAHNE 3HAYUMOCTHU
U OOIIHOCTHM MaTeMaTHMYeCKHUX METOJO0B IO3HAHHSA KaK HEOThEeMJIEMOM 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHSI.

Conep:kaHue Kypca HanpaBJiI€HO Ha 3aKpEIUICHUE 3HAHWM, MOJYYEHHBIX HPH
W3YYEHHH Kypca OCHOBHOW IIKOJIBI M HA PAa3BUTHUE IPEIACTABICHUM O CIy4alHBIX
BEJIMYMHAX W B3aMMOCBA3SAX MEXKIYy HUMHM Ha BaXKHBIX IIPUMEpAX, CHOKETBI
KOTOPBIX ITOYEPIHYTHI U3 OKPYIKAOLIErO MUPA.

B cooTrBeTcTBUM C yKa3aHHBIMM ILEJISIMH B CTPYKType Yy4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IIKOJbl Ha 0a30BOM YpPOBHE BbIACIICHBI
CIeNyIONe OCHOBHBIE coOJiepKarenbHble JuHUU: «CioydallHble COOBITHS U
BEPOATHOCTUY, «CiryyaiiHble BETUUYUHBI U 3aKOH OOJIBIINX YHCEID.

BaxxHyro dYacte Kypca 3aHMMAeT M3y4YEHHME TI'€OMETPUYECKOTO U
OMHOMHAJIBHOTO paclpeesieHui U 3HAKOMCTBO C MX HENPEPbIBHBIMU aHAJIOTaMU
— II0Ka3aTeJIbHbIM U HOPMAJIBHBIM PACIPEIEICHUSMMU.

Copepxxanne smuHMM «CiydailHble COOBITHSI M BEPOSITHOCTH»  CIIYXKHUT
OCHOBOW 711 (pOpMUPOBAHUS TIPEACTABICHUN O PACIPEICICHUH BEPOSITHOCTEH
MEXJly 3HAQUEHUSMHU CIIy4alHbIX BEJIMYMH, a TAK)XKE 3Ta JIMHUSA HEoOXOoAuma Kak
0aza g M3y4yeHHs] 3aKOHa OOJIbIIMX YHcesl — (YyHAAMEHTAIBHOIO 3aKOHa,
JNEUCTBYIOLEr0 B MPUPOJE M OOIIECTBE U HMMEIOLIEr0 MaTEeMaTUYECKYIO



dbopmanuzanuio. CaM 3aKOH OOJIBIIMX YUCEN Mpeiaraercsi B 03HAKOMUTEIbHOU
dbopMe ¢ MUHMMAIJIbHBIM UCIIOJIb30BAHUEM MaTEMaTU4YeCKOro (popmanusma.

Tembl, CBsi3aHHBIE C  HENPEPBIBHBIMU  CIIyYalHBIMH  BEIIMYMHAMH,
aKICHTUPYIOT BHHUMAHHE IIMKOJLHUKOB HAa ONUCAHWW W HW3YYCHUU CIIy4alHBIX
SIBIICHUH C TOMOIIBIO HENPepbIBHBIX (PyHKIMH. OCHOBHOE BHUMAHUE YIEISCTCS
MOKA3aTeIbHOMY W HOPMAJIbHOMY pacCIHpeAesiCHUsIM, TPU 3TOM TIPEIITOIaraeTcs
O03HAKOMUTEIFHOE HW3Yy4YeHHWE Marepuana 0e3 J0Ka3aTeIbCTB MPUMEHSIEMBIX
(bakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BeposSTHOCTp U CTaTUCTHKa» Ha 0a30BOM YpOBHE
OTBOAUTCSA | yac B HENENI0 B TEUECHHE KaXJOro rojga oOyuyeHus, Bcero 68
y4eOHBIX YacCOB.

COAEPKAHHUE YYEBHOTI'O KYPCA

10 KJIACC

[IpencraBienne HaHHBIX C TOMOIIBIO Tabmuu u auarpamm. CpeaHee
apumeTHUyecKoe, MeauaHa, HauOoJibllleeé W HAWMEHbIIEEe 3HAYCHHUS, pa3Max,
JUCTIEPCHS ¥ CTAH/IAPTHOE OTKIIOHEHUE YHUCTIOBBIX HAOOPOB.

CryyaiiHble SKCTIEpPUMEHTHI (OTIBITHI) U CIy4yaiiHble COOBITHS. DJIeMEeHTapHbIC
coObITust (Mcxonbl). BeposTHOCTH citydaitHOTO coObITHA. bnm3ocTh 9acToTHl U
BEpOSITHOCTH  coObITHI.  CiydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
9JIEMEHTAPHBIMU  COOBITUSIMU.  BeposiTHOCTH  COObITUH B ONBITax €
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Onepanuu HajJ COOBITUSMU: NepecedeHue, 00beJUHEHUE, TPOTUBOIIOIOKHBIE
coObrTus. Jlmarpammel Ditnepa. @opMyina CIIOKEHHS BEPOITHOCTEH.

VYcioBHasg BEPOSITHOCTb. YMHOXEHHE BEpPOATHOCTEW. JlepeBO Ciy4yalHOTO
sKcriepuMenTa. @opmyiia MoTHOH BeposiTHOCTH. He3aBucumMbie COOBITHS.

KomOunaropHoe npaBuio ymHoxkeHus. [lepecranoBku U ¢pakropuai. Yucio
coueranuid. TpeyronbHuk [lackans. ®opmyna 6unoma HeroToHa.

bunapHbIi ciydaiiHbIil ONBIT (MCIIBITAHKE), YCIEX U Heyaada. HezaBucumbie
ucnbiTanus. Cepus HE3aBUCHMBIX HCHOBITAHWM 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBbIX UCTIIBITAHUN bepHyIu.

Cnyuaitnas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenusa. [Ipumepsl pacrpenencHuid, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMHAJIBHOE.



11 KIIACC

UucnoBple  XapaKTEpUCTHUKU  CIyYalHBIX  BEJIWYMH: MaTeMaTHYECKOE
OXXHWJaHUE, JUCIEPCUs M CTAHAAPTHOE OTKJIOHEeHue. Ilpumepsl mnpuMeHeHus
MaTeMaTUYECKOr0 OXHUJAHWs, B TOM YHUCIE B 3aJayax U3 MOBCEIHEBHOUN >KU3HHU.
Maremarnyeckoe OKugaHue OMHApHOM CiydailHOM BEeNIMYMHBI. MaTeMaTHuuecKkoe
OXHUJaHUE CYMMBI CIIydalHbIX BeJMYMH. MaremaTuyeckoe OXuJaHue U
JUCTIIEPCHS TEOMETPUUECKOr0 1 OMHOMUATIBHOTO PACTIPECICHHM.

3akoH OOJBIIMX 4YHCEN W €ro pojib B HaykKe, MNpUpOJe U OOIIECTBE.
Bri6opounblii METOT MCCIIETOBAHMIA.

[IpuMepbl HENpepbIBHBIX Ciy4daHbIX BedWM4MH. [lOHATME O TMJIOTHOCTH
pacrnpeneneHus. 3a1aud, IpUBOASIIME K HOPMAIbHOMY pactpeneneHuto. [lonstue
0 HOPMaJIbHOM pacIpee/ICHNN.

IIJIAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIC pEe3yJbTaThl OCBOEHHS IMPOTPAaMMBbl YIECOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yHOTCS:

I'paxxnanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUN 00YUaAIOIIET0Cs] KaKk aKTHBHOTO
U OTBETCTBEHHOIO WICHAa POCCHHCKOro OOIIeCTBA, MPEJICTABICHUEM O
MaTeMaTHYECKNX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIH,
nporeayp TpaxaaHCKoro ooOmiecTBa (BbIOOPHI, OMPOCHI WU TIP.), YMEHUEM
B3aUMOJICCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSMHA 1 HA3HAYCHHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUHUCKOM IpaKJaHCKOM MICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHYECKOW IIKOJIBI,
K HCHOJIb30BAaHUIO ATUX JOCTHXKEHUM B JIPYTMX HayKaxX, TEXHOJOTUsIX, cdepax
AKOHOMUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUEM JIYXOBHBIX LIEHHOCTEHN POCCUHCKOTO HapOJa;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO  CO3HAHMS, OTHYECKOTO  ITOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JTOCTHKECHUM HAYKH U AEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

JcTeTHYECKOe BOCIIUTAHME:



ACTETUYECKUM OTHOIIEHHUEM K MHPY, BKJIIOYAs SCTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pEIIEHNH, PaCCYXICHU;
BOCIIPUUMYHUBOCTBIO K MATEMAaTHYCCKUM acCIlieKTaM Pa3InyHbIX BUJOB UCKYCCTBA.
dusnyecKoe BOCIUTAHNE:
c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTeMaTUYeCKHUe 3HaHHUS B
WHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (370pOBOE IHTaHKE, COATaHCUPOBAHHBIA PEKUM 3aHATHH U

OTJIbIXa, peryisipHasi dbusnueckas aKTUBHOCTB); buznuecKkoro
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOMN
NEATEIbHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuuHbiM  chepaM  NpoPECCHOHAIBHON  JEATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymeri mnpodeccnrt W Ppeamu30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHEI;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHMyeckoMy oOOpa3oBaHHIO U
caMO0OOpa30BaHUI0 HA NPOTSHKEHUM BCEHW MU3HU; T'OTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELICHUHU NIPAKTUYECKUX 3a/1a4 MaTEMaTHYECKOW HAIPABIECHHOCTH.

IKOJ0rHYeCcKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKOW KYyJIbTYypbl, MOHHMAaHUEM BIIUSHUA
COLMAJIbHO-DKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IIPUPOJHON M COLMAIBHOU
Cpelpl, OCO3HAHUEM TIJIOOAJBHOTO  XapakTepa JKOJOTMYECKUX MpodieMm;
OpHEHTAlMEl Ha NMPUMEHEHUWE MAaTEeMaTUYECKUX 3HAHUW U1l PELICHUS 3a/1ad B
00JaCTH  OKpYXaroled Ccpelpl, IUJIAHUPOBAHHUS IOCTYNKOB M OLEHKU HX
BO3MOXKHBIX ITOCJICICTBUU I OKPYKAIOLIEH CPEbl.

IleHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTBI0 MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAayKM W  OOIIECTBEHHOM  MpaKkTUKH, MOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeJIOBEUECKON MAESITeTbHOCTH, ITAamoB €€
pPa3sBUTHS M 3HAYUMOCTH JUI PA3BUTUSA LMBWIM3ALMM; OBJIAILCHUEM SI3BIKOM
MaTeMaTUKM U MAaTeMaTUYECKOW KyJIbTypOM KakK CPEACTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYUIECTBIIATh MPOEKTHYI0 W HCCIEAOBATEIBCKYIO JEATEIBHOCTD
WHJVBUAYAJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBI Y4e€OHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBLMU
OeticmeusMuU, YHUBEPCAIbHbIMU Pe2YIAMUBHBIMU OCUCMBUSMU.



1)  Vuueepcanvnvie  nosmasamenvuwvie  Oeiicmeus,  obecneyugarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NpoOYyeccos obydarwuxcsi (oceoeHue
Memooo8  NO3HAHUSL  OKpYJcalowe2o  Mupa,  NpUMeHeHue  J102UYeCcKUux,
uccie0o8amenbCcKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAecTBU:

e BBIABIIATH U XaPaKTEPU30BATh CYIIECTBCHHBIE MPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TOHSATUN, OTHOLICHWH MEXKIY TOHATUAMH; (OPMYITUPOBATH
ONpENENeHUs]  TMOHSATUW; YCTaHABIMBATh CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(UKaluy, OCHOBaHUS JUIsi OOOOUIEHUS M CpPaBHEHHUS, KpUTEPUU
MPOBOAMMOTIO aHAN3A;

e BOCIpPUHUMATH, (opmMymupoBaTh U  NPeoOpPa3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTpPULIATEIIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIHE;
YCIJIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTtuBopeursi B (aKkTax, JMAHHBIX, HAONIOACHUSIX W YTBEPKIACHUSIX;
npemsiaraTh ~ KPUTEpPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JIeJaTh BBIBOJBI C HCIIOJIb30BAaHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSTEIIEHO J0Ka3aTelIbCTBA MaTeMaTUYECKIX
YTBEPXKJICHUM (TPSMBbIE U OT MPOTUBHOTO), BBICTPAUBATh apTryMEHTAIIUIO,
NPUBOJAUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS 1 BBIBOJIBI;

e BbIOMpaTh CHOCOO pemeHuss y4eOHOM 3aJayu (CpaBHMBATh HECKOJIbKO
BApUAHTOB peElIeHUs, BBIOMpaATh HawboJee MOAXOMANIMN ¢ Yy4ETOM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBrbie ucciaenoBare/ibcKkue 1elCTBUA:

e HCIIOJNBH30BaTh BONPOCH KaK MCCJICAOBATCILCKUH MHCTPYMEHT ITO3HAHMS;
bopMyIHUpOBaTh BOMPOCH], (UKCUPYIOIMIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (QopMUpOBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TPOBOAWTH CaMOCTOSITEIIbHO CIUTAaHHPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAaHOBJIIEHHIO OCOOEHHOCTEH MaTeMaTH4EeCKOTO
0o0BeKTa, SBJICHHS, TPOIECCA, BBIIBICHUIO 3aBHCHUMOCTCH MEXIY
00BEKTaMH, SBJICHUSIMH, MPOIECCAMU;

e CaMOCTOSITENIBHO (POPMYTUPOBATH 0OOOIIECHUSI U BHIBOJIBI 110 pe3yJIbTaTaM
NPOBEAEHHOTO HAONIOCHUS, UCCIEIOBAHMs, OIECHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;



IMPOTHO3UPOBATH BO3MOJKHOC PA3BUTHUC IIPONHECCa, a TAKKC BbIJIBUI'ATb
IMPCAIIOIIOKCHUA O €I'0 PA3BUTHH B HOBBIX YCIIOBHAX.

Pa6ora ¢ undpopmanmeii:

2)

BBISIBIIAATh JIepULMTHI UHPOpMALMK, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pELICHUS 3a/1a4u;
BbIOMpAaTh  MH(QOPMAIMIO M3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIUIO
pPa3TUYHBIX BUJOB U (POPM IPEACTABICHHUS;
CTPYKTYpPUpPOBaTh UH(POpPMALIKIO, MPEACTABIATh €€ B pa3IMUHbIX (PopMax,
WUTIOCTPUPOBATH TpaUUECKH;
OLICHUBATH HaJEKHOCTD uHbopMauu 110 CaMOCTOSITEIILHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvhvie KOMMyHUKamug@Huwle Oelicmeus, o0becneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCSL.
OO01menue:

BOCIIPUHUMATh M (QOPMYJIHPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU | LIETSIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX M MHCHbMEHHBIX TEKCTaxX, J1aBaTh IMOSCHECHUS I10
XOJly pelIeHUs 33/1a4i, KOMMEHTHPOBATh MOJYyUYCHHBIN Pe3yJIbTaT;

B X0JI¢ 0OCYKJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMBbI, periaeMoil 3a1a4u, BEICKAa3bIBaTh UCH, HAIICJICHHBIC Ha TIOUCK
pCIIEHUs; COIMOCTABJIATh CBOM CYXIEHHUS C CYXICHUSMH JPYTUX
YYaCTHHKOB JHayiora, OOHapy>KHWBaTh Pa3IMuie W CXOJCTBO ITO3HIIMH; B
KOPpEeKTHOU opMme HopMyITupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI,
NPEACTaBIATh  pPe3yJbTaThl  pPEMICHHUS  3aJa4d,  OKCIEPUMEHTA,
UCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C YUETOM 3aJ1a4 MPE3CHTAIIUN U OCOOCHHOCTEH ay TUTOPHUH.

CorpyaHu4ectBo:

MOHMMATh W WCHOJIb30BaTh  MPEUMYLIECTBA  KOMaHIAHOM U
WHIUBUyaJIbHON pabOThI pU pelIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11EJTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, paclpeAenaTh BUAbl padoT, JOroBapuBaThCs, 00CY X AaTh MPOLECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBKIX (popmax paboTsl (00CykaeHMs, 0OMEH MHEHHU,
«MO3TOBBIE WITYPMbDY W WHBIC); BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBaTh CBOM JIEUCTBHUSI C JPYTMMHU YJ€HAMU KOMAaH/IbI;
OIICHUBATh KAa4YECTBO CBOETO BKJIaJla B OOIIMUA MPOAYKT IO KPUTEPUSIM,
c(hopMyIMPOBAaHHBIM YYaCTHUKAMH B3aUMOJCHCTBUSI.



3) Vuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranusanus:

COCTaBJISATh IUJIaH, aJITOPUTM PEIICHUS 3a7a4M, BBIOUPATh CIIOCOO PEIICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TO3HABATENBLHON pediekcun Kak OCO3HaHUS
COBEpIIIAEMbIX JIEUCTBUU W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BJIAQJETh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJS Tpolecca u
pe3yJibTara peueHruss MaTeMaTUYeCKOM 3a/1auu;

e TMPEIBUAECTH TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU PEIICHUU
3a/layd, BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX
00CTOATENBbCTB, JaHHBIX, HAMICHHBIX OITMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHWBATH COOTBETCTBHE pE3yJbTaTa IENH U YCJIOBHUSAM, OOBSICHSTH
MPUYUHBI JTOCTHKECHUS WIM HEAOCTHXKEHUSI PE3YJIbTATOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI
10 KVIACC

Uurarh ¥ CTPOUTH TAOJIUIBI U TUATPAMMBI.

OnepupoBaTh  NOHATUAMHU:  CpelHee  apudmeThyeckoe,  MeJUaHa,
HauOoJIbIlIee, HAUMEHbIIIEE 3HAaUYCHUE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSIMU: CIYyYaHBIM SKCIEPUMEHT (ONBIT) U CIydailHOe
cOOBITHE, DJIEMEHTApHOE COOBITHE (PIEMEHTAPHBIM HMCXOJ) CIYyYalHOTO OIIbITA;
HAXOJIUTh BEPOSITHOCTH B ONBITaX C PABHOBO3MOXHBIMH CIIyYallHBIMHU COOBITHSIMH,
HAaxOJUTh W CPaBHUBATh BEPOSTHOCTU COOBITUA B HU3YUYCHHBIX CIy4ailHBIX
DKCIIEPUMEHTAX.

Haxomute u ¢opMynupoBaTh COOBITHS: TIEpeceYeHHe Hu OOBEAUHEHUE
JAHHBIX ~ COOBITUH,  COOBITHE, TPOTUBOIIOJIONKHOE  JIAaHHOMY  COOBITHIO;
M0JIB30BAThCSl AUarpaMmaMu Jijepa U GOopMyJIoN CIIOKEHUS BEPOATHOCTEH MpuU
peleHny 3aaad.

OnepupoBaTh MOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS,
HaXOJUTh BEPOSITHOCTH C MOMOIIBIO IMPABUJIA YMHOXEHHS, C MOMOIIBIO JEpeBa
CJIy4aiiHOTO OMBbITA.

[IpuMeHsITh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PEIICHUN 3a7a4.

OnepupoBaTh MNOHSATUAMH: HCHBITAHUE, HE3ABUCUMBIEC HCHBITAHUS, CEpUS
UCTIBITAHWM, yCIEX W Heyaada; HaXOIUTh BEPOSATHOCTH COOBITHI B cepuu



HE3aBUCUMBIX HCTIBITAHUHN JI0 TIEPBOTO YCIIeXa; HAXOJAUTh BEPOSITHOCTUA COOBITHIA B
cepuu ucnblTanui bepnyum.

OnepupoBaTh  MOHATUSIMH:  CiydailHass  BEJIIMYMHA,  pAaCIpPElEIICHUE
BEPOSATHOCTEW, IMarpaMMa pacrpeIeIeHuUs.

11 KIIACC

CpaBHHBaTh  BE€POATHOCTM  3HAYCHUM  CIIyYalHOM  BEJIMYMHBI IO
pacupeaesiCHUIO UK € IIOMOIIBIO IHArPAMM.

OnepupoBaTh MOHATUEM MATEMATUYECKOTO 0KUAAHUS; IPUBOJAUTH IPUMEPBHI,
KaK MPUMEHSETCI MATEMATHYECKOE OXKHMAAHUE CIyYaWHOW BEIWYMHBI HAXOIUTh
MaTeMaTH4YECKOE 0KUAaHUE IO JAHHOMY PacClpeIeIICHHUIO.

HmeTh mipeicTaBIeHHE O 3aKOHE OOJIBIITNX YHCET.

HNmeTp npencraBiieHue 0 HOPMaJIbHOM PACIPEACICHUHN.



0 3 N D

TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmMbl

HpeI[CTaBJ'IeHI/IC JaHHBIX W OIIMCAaTCIIbHasA
CTaTUCTHKA

CryyaifHble ONBITHI U CITy4allHbIE COOBITHS,
OIIBITHI C PABHOBO3MOKHBIMH
AJIEMEHTapPHBIMU UCXO0JIaMH

Omnepanuu HaZ COOBITHUSIMU, CIIOKEHUE
BEPOATHOCTEMN

VYcnoBHas BEpOSTHOCTD, IEPEBO
CIIy4aiHOTO OmbITa, (hopMyIIa MOJTHOM
BEPOATHOCTH U HE3aBUCUMOCTH COOBITUI

OneMeHTbl KOMOMHATOPUKH
Cepuu nocie10BaTeNbHbIX UCTIBITAHUI
CrnyyaifHble BEJTMYUHBI M PACIIPEICICHUS

O0001EeHUE U CUCTEMATU3ALMS 3HAHUN

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuecTBo 4acoB

Bcero

w AN W

34

KonTpoJibHbIe
padoThI

IIpakTHyeckne
padoThI

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl



11 KITACC

Ne i/

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

MareMaTnueckoe 0KMIaHNE CITy9alHON
BEJIMYHHBI

Jlucniepcus ¥ CTaHAAPTHOE OTKIIOHEHUE
CIIy4allHOH BEJINYMHBI

3aK0H OOJIBIINX YHCET

HenpepbiBHBIE CiTydaliHbIE BETUYUHBI
(pactipeneneHus)

HopmaneHoe pacnpeneneHus

[ToBTOpenue, o6o0IIeHNE 1
cUCTEMaTU3allis 3HaHUI

KoanuecTBo 4acoB

Bcero

19

34

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHBIE
(uu¢posbie)
oOpa3oBaTte/ibHbIE

pecypcbl






INIOYPOYHOE INIAHUPOBAHMUE
10 KVIACC

Ne i/

Tema ypoka

[TpencraBicHUe JaHHBIX C ITOMOIIBIO
TaOIHI] M TUarpaMm

Cpennee apudmeTrueckoe, MeIMaHa,
HarOOJIbIIIeE ¥ HAUMCHBIIICE 3HAUCHUS,
pa3max, JUCTIepPCHsl, CTAaHIaPTHOES
OTKJIOHCHHE YHCIIOBBIX HAOOPOB

Cpennee apudmeTrueckoe, MeIMaHa,
HaI/I60JII>H_Iee 1 HAMMCHBIICC 3HAUYCHUA,
pa3Max, JUCTIepPCHsi, CTAaHIapTHOES
OTKJIOHCHUEC YHUCJIOBBIX Ha60p03

Cpennee apudmeTrueckoe, MeIMaHa,
HaI/I60JII>H_Iee 1 HAMMCHBIICC 3HAUYCHUA,
pa3max, TUCIIepPCHsl, CTAaHIAPTHOE
OTKJIOHCHHUEC YUCJIIOBBIX Ha60p03

CrnyyaifHbIe SKCTICPUMEHTHI (OTIBITHI) U
CilydaiiHble COOBITHS. DIeMEHTapHBIC
coObITHS (MCXOBI)

BeposiTHOCTB CitydaliHOTO COOBITHSI.
BeposiTHOCTH COOBITHH B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

Koan4yecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYecKue
padoTbI

Jlara
U3YYeHHs

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl



10

11

12

13

14
15

16

17
18
19
20

BeposiTHOCTH ci1y4aifHOTro COOBITHS.
[TpakTuyeckas padora

Onepanuu Hajx COOBITUSAMMU:
nepecedeHue, 00beIMHEHNE COOBITHH,
HPOTUBOIOJIOKHBIE COOBITHS.
Juarpammsl Diinepa

Orneparuy HaJ, COOBITHUSIMU:
nepecevyeHue, 00beTMHCHUE COOBITHIA,
MIPOTUBOTMOIOXKHBIE COOBITHS.
Juarpammsl Diinepa

dopMmyiia CI0KEHHS BEPOATHOCTEN

YciioBHast BEPOATHOCTh. Y MHOKEHHE
BEpPOATHOCTEN. [lepeBo cirydailHOro
JKCIIEPUMEHTA

YcnoBHasA BEPOATHOCTb. Y MHOXKEHHUE
BEpOATHOCTEN. JlepeBo CirydyaiiHOro
JKCIIEPUMEHTA

VYcnoBHas BEpOSATHOCTh. Y MHOKEHUE
BepoATHOCTEH. JlepeBo cirydailHOro
HKCIIEPUMEHTA

®opmyJia MOJTHON BEPOATHOCTH
dopmyJia MOJIHON BEPOATHOCTH

dopMyiia MOJIHOU BEPOSATHOCTH.
He3aBrcuMeie cOOBITHSA

Konrponsnas padora
KomOuHaTOpHOE PaBUIIO0 YMHOKEHUS
[TepecTanoBku U (pakTopuan

Yucno coueTaHui

—_— e



21

22

23

24

25

26

27

28

29

30

31

32

33

Tpeyronbnuk Iackana. @opmyna
6unoma HeroTona

bunapHbIil cydaiHbIN OMBIT
(ucmbITaHKe), YCIIEX U HEylaya.
HezaBucumebie ucnbitanus. Cepus
HE3aBUCUMBIX UCTIBITAHUHN 70 IEPBOTO
ycrnexa

Cepus HE3aBUCHMBIX UCTIBITAHUN
bepnynnu

Cepust HE3aBUCUMBIX UCIIBITAHUH.
[TpakTuueckas pabota c
MCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIL

Crnyualinas BelnMYMHA

Pacnpenenenue BepoATHOCTE.
Juarpamma pacnpeneneHus

CyMMa ¥ IpOM3BEICHUE CITyYaHbBIX
BEJIMYMH

CymMma 1 mpou3BeieHHe CITy4aiHbIX
BEJIMYHMH

[Ipumepsl pacnpeiesieHnii, B TOM YUCIe
reoMeTpUYeCcKoe 1 ONHOMHAITEHOE

IIpumepsl pacnipeesieHnid, B TOM YHCIIe
reoMeTpruecKoe 1 OMHOMHAIILHOE

[ToBTOpeHue, 060061IeHNE U
cUcTeMaTu3alus 3HaHu!

[ToBTOpeHme, 0600IIEHNE U
CUCTEMAaTH3alus 3HaHU!

Htorosas KOHTpoJbHAs paboTa



34 [ToBTOpenue, 0600IICHNE U

CUCTEMAaTHU3alus 3HAaHUN

OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KITACC

Ne i/

Tema ypoka

[ToBTOpenue, 06001IEHNE,
cuctematusanus 3Hanuil. CiryyaiiHbie
ONBITHI U BEPOSITHOCTH CIyYaHBIX
coObIThii. Cepuu HE3aBUCUMBIX
HUCIBLITAaHUN

[ToBTOpenue, 06001IEHNE,
cuctemartusanus 3Hanuil. CiryyaiiHbie
ONBITHI U BEPOSITHOCTH CIyYaTHBIX
coObITHii. Cepuu HE3aBUCUMBIX
HUCIBLITAaHUN

[ToBTOpenue, 06001IECHNE,
cucrematusanus 3Hanuil. CiryyaiiHbie
ONBITHI U BEPOSITHOCTH CIyYaHBIX
coObITHii. Cepuu HE3aBUCUMBIX
HUCIBLITAaHUN

[ToBTOpenue, 0600IIECHNE,
cuctemartusanus 3Hanuil. CiyyaliHbie
ONBITHI U BEPOSITHOCTH CIyYaHBIX
coObITHii. Cepuu HE3aBUCUMBIX
HUCIBLITAaHUN

IIpumeps! IpuMeHEHUs
MaTEMaTHYECKOTO OKUIAAHUS
(cTpaxoBaHue, JOTEpEs)

KoandyecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYecKkue
padoThI

Jlara
U3yYeHUs

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/bHbIE

pecypcebl



11

12

13

14

15

16

17

18

MaremaTtuueckoe OXKHUJJaHUC CYMMBbI
CJ'Iy‘IElfIHI:IX BCINYNH

MateMaTnyeckoe OKUJaHue
reOMETPUYECKOTO U OWHOMHATILHOTO
paclpeneneHuin

MareMaTu4eckoe OKUIaHnue
FeOMETPUUECKOro U OMHOMHAILHOTO
pacrnpeneneHui

Jucnepcus U cTaHJapTHOE OTKJIOHEHNE
Hucnepcus u cTaHAapTHOE OTKIOHEHHE
Jucniepcun reoMeTpu4eCcKoro u
OMHOMUAJIBHOTO PaCIpeACICHUS
[TpakTuueckas pabota c
UCTIOJIb30BAaHUEM 3JIEKTPOHHBIX TAOIHUI]
3akoH O00abIIUX yncen. BeibopouHnsbrit
METOJ HCCIIEJOBAaHUI

3akoH OonpIIMX yncen. BeioopouHslii
METOJI NCCIICIOBAHUH

[TpakTuueckas pabota c
UCTIOJIb30BAaHUEM 3JIEKTPOHHBIX TAOIHUI]
Hrorosasi koHTpOIbHAs paboTa
IIpuMepsl HENPEPBIBHBIX CIIy4alHBIX
BeanurH. OyHKINS IIOTHOCTH
pacnpenenenusi. PaBHomepHoe
pacrpeesieHue U ero CBOMCTBa
IIpuMepsl HENPEPBIBHBIX CIIy4alHBIX
BennYuH. OyHKIUS IIOTHOCTH
pacnpenenenusi. PaBHomepHoe



19

20

21

22

23

24

25

26

pacIpeesieHUe U Ero CBOMCTBA

3anauu, NPUBOIALINE K HOPMATILHOMY
pacnpenenennto. OyHKIMS MJIOTHOCTH U
CBOIICTBa HOPMAJILHOTO pacHpeeIeHUs

[TpakTuueckas pabota c
HCIIOJIb30BAHUEM SJICKTPOHHBIX TaOJIUIL

[ToBTOpeHme, 06001IeHNE 1
cucreMaTru3sanus sgaHui. OnucarenbLHas
CTaTUCTUKA

[ToBTOpeHue, 060061IeHNE U
cucreMarusanus 3HaHui. OnucarenpHast
CTATUCTHUKA

[ToBTOpenme, 0600IIEHNE U
cucteMaTtn3anys 3HaHuN. OIBITEI C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

[ToBTOpenue, 0600IIEHNE U
cucteMaTtn3anys 3HaHuH. OIBITEI C
PaBHOBO3MOYKHBIMH 3JIECMEHTAPHBIMU
COOBITHSIMH

[ToBTOpenue, 0600IIEHNE U
cucTeMaTH3alus 3HaHui. Beraucienue
BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM
dbopmys u rpadUIECKIX METOZIOB
(koopauHaTHas MpsMas, IepeBo,
quarpamma Jiiepa)

[ToBTOpenue, 0600IIEHNE U
cucTeMaTh3alys 3HaHui. Bergucienue



27

28

29

30

31

32

BEPOSTHOCTEW COOBITHI ¢ PUMEHEHHUEM
dbopMy u TpadUIECKIX METOIOB
(xoopavHaTHas npsMas, 1epeBo,
auarpamma Jusepa)

[ToBTOpeHue, 06001IeHNE U
CHUCTeMaTH3alus 3HaHui. Beruucnenue
BEPOSTHOCTEH COOBITHI ¢ MPUMEHEHNEM
dbopMyIT 1 TpadhUIECKIX METOIOB
(xoopavHaTHas npsMas, 1epeBo,
nuarpamma Jiiepa)

[ToBTOpeHme, 06001IeHNE 1
CHCTeMaTH3alus 3HaHWi. Beruucnenue
BEPOSITHOCTEW COOBITHI ¢ IPUMEHEHUEM
dbopMyIT 1 TpadUIECKIX METOIOB
(xoopauHaTHAs MpsMas, IepeBo,
nuarpamma Jiiepa)

[ToBTOpeHme, 06001IEeHNE 1
cuctemarusanus 3HaHuil. CirydaiiHble
BEJIMYMHBI U pacrpeesieHus

[ToBTOpeHue, 06001IeHNE U
cucremarusanus 3HaHuil. Cirydalinble
BEJIMYUHBI U pacIpeiesieHus

[ToBTOpeHue, 06001IeHNE U
cucTeMaTH3aIus 3HaHUH.
MaremaTuyecKkoe OKUIAHUE CITy4YaHON
BEJIMYHHBI

[ToBTOpeHmE, 0600IIEHNE U

CHUCTEMAaTH3aLMsI 3HAHUH.
MaremaTuyecKkoe OKUIAHUE CIIyYaHON



BCIIMYNHBI
33 Hrorosasi koHTpOIbHAs paboTa
34 [ToBTOpenue, o6o0IIEHNE U

CUCTEMAaTHU3alus 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34






YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

caut "PELIY EI'D"
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