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MNOSCHUTEJBbHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «Anredpa U Hayajga MaTeMaTUYeCKOTO aHAII3a)
0azoBoro ypoBHA s oOywarommxcs 10 —11 kiaccoB pa3paboTaHa Ha OCHOBE
®denepanbHOTO TOCYJAPCTBEHHOTO 00pa3oBaTEIbHOTO CTaHJAapTa CPEAHEro OOIIero
oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUM, TMPEIBABISIEMBIX K
MaTeMaTH4eCKOMy OOpa3OBaHWIO, W TPAAMIIMA POCCUHUCKOTO oOpa3oBaHus. Peammzarus
IpOrpaMMbl  OOECIIEUMBAET OBJIAJICHUE KIIOYEBBIMH KOMIIETEHIUSAMH, COCTABIISIOMIUMHU
OCHOBY [IJIsl CAMOPA3BUTHSI U HEMIPEPHIBHOTO 00PAa30BaHUs, LIEIOCTHOCTh OOIIEKYJIBTYPHOTO,
JUYHOCTHOTO ¥ TIO3HABATEIHLHOTO PA3BUTHUS JUYHOCTU 00YHAIOITUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa n Havalla MaTEeMaTHYECKOTO aHAIN3a» SIBISETCS OJHUM U3 Haubojee
3HAYMMBIX B IIpOrpaMMe CTapiied IIKOJbI, TOCKOIbKY, C OJHOM CTOPOHBI, OH 00ECIIeUYnBaCT
HHCTPYMEHTAJIBHYIO 0a3y Ul M3yYeHHS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYyroi
CTOPOHBI, (OPMHUPYET JIOTMYECKOEe W aO0CTPaKTHOE MBIIIJICHUE Yy4YallluXxcs Ha YpPOBHE,
HEOOXOJIUMOM JIJIS OCBOCHHUSI KypcoB HHGOpPMATHUKH, OOIECTBO3HAHUS, HCTOPUH,
CJIOBECHOCTU. B pamkax JaHHOro Kypca ydaliuecsi OBJIaJ€BalOT YHUBEPCAIbHBIM SI3BIKOM
COBPEMEHHOM HayKH, KOoTopas (GOpMYyJIIMPYET CBOU JOCTHKEHHUS B MaTeMaTHIYeCKoi (hopme.

Kypc anre6psl u Hayaa MaTeMaTHYECKOrO aHaju3a 3aKjIaJblBa€T OCHOBY IS
YCHEITHOTO OBJIQJICHUS 3aKOHAMH (PU3UKH, XWMHW, OHWOJOTHH, TOHMMaHHUS OCHOBHBIX
TCHJICHIIUA HOKOHOMHUKHA U OONIECTBEHHOM JKM3HM, TIO3BOJISIET OPHEHTUPOBATHCS B
COBPEMCHHBIX NMU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIIOJIL30BaTh MX B
MTOBCETHEBHOM XW3HU. B ToXke Bpems oBjiajzeHHE aOCTPAKTHBIMH W JIOTUYECKH CTPOTHMH
MaTeMaTHYSCKUMH KOHCTPYKIIMSIMH pa3BHBACT YMEHHE HAXOJIWTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh MCTUHHOCTh YTBEPKIEHHUSI, UCMIOJIb30BAaTh 00O0OIEHHE U KOHKPETU3AIHIO,
a0bCTparupoBaHHUe U aHAJIOTHIO, (GOPMUPYET KPEAaTUBHOE U KPUTUUECKOE MBITUIeHUE. B Xo1e
u3ydeHus: anreOphl M Hadajdl MaTEMaTUYeCKOrO aHajiu3a B CTapIlIed IIKOJE ydaliuecs
MOJIy4arOT HOBBIM OMBIT PEIICHUs] TPUKIAIHBIX 3a7a4, CAMOCTOSTEIHHOTO TOCTPOCHUS
MaTeMaTUYECKUX MOJIEIECH peaIbHBIX CUTYyallMil U MHTEPIIPETAIIUU MOTYYECHHBIX PEIICHUH,
3HAKOMSITCSL C TMPUMEpPaMH MaTeMAaTHYECKUX 3aKOHOMEpPHOCTEH B MpPHUpPOJE, HAyKe U B
HCKYCCTBE, C BBIJAIONTUMHUCS MaTEMAaTHUYECKIUMH OTKPBITUSIMHU U UX aBTOPAMHU.

Kypc obnagaeT 3HaYNTENHHBIM BOCTIMTATEILHBIM MTOTSHITMAIIOM, KOTOPBIN peain3yeTcs
KaKk d4epe3 y4ueOHBIM Marepualn, CHOCOOCTBYIOIIMN  (OPMHUPOBAHUIO  HAYYHOTO
MHUPOBO33pEHHUs, TaKk ¢ dYepe3 chenuduky ydeOHOM JesATeNbHOCTH, TpeOyromei
CaMOCTOSTEIIbHOCTH, aKKypaTHOCTH, IPOJOJDKUTEILHON KOHIIGHTPAIlMd BHUMAHUSA M
OTBETCTBEHHOCTH 32 MOJYyUYCHHBIN pe3yJIbTar.

B ocHoBe MeToamku oOydeHUs1 anreOpe ¥ HadajgaM MaTEMaTUYECKOTO aHan3a JICHKHUT
TeSITeTbHOCTHBIN TIPUHITAT 00yYEHUSI.

Crpyktypa Kypca «AnreOpa M Hayaja MaTEMaTHYECKOTO aHajdu3a» BKIHOYAET
CICAYIOIINE COAEPKATEIHbHO-METOAMYECKUE JIUHUM: «HHClIa U BRIYUCICHUD», «DYHKIUN U
rpadukn», «YpaBHEHUST © HEpaBEHCTBa», «Hauama wMaTeMaTHYEeCKOTO aHaIu3ay,



«MHOXecTBa U JOrukay. Bce oCHOBHbBIE COMEPKATENBHO-METOUUECKIE TUHUU H3y4atoTCs
Ha MPOTSHKEHUU JIBYX JIET OOyUYEHUS B CTapllei 1IKOJe, €CTECTBEHHO JOTMOHSS APYT Apyra
M TIOCTENIEHHO HACBHINAACh HOBBIMM TEMaMM M pasjaenamu. JlaHHBIH Kypc SBISETCS
MHTETPaTUBHBIM, ITOCKOJIbKY OOBEIUHSIET B ce0€ Co/lepKaHne HECKOIbKUX MAaTEMaTHUECKUX
OUCHMIUTUH: anrebpa, TPUTOHOMETPHs, MaTEMAaTHUECKUN aHAJIN3, TEOPUS MHOXKECTB U p.
[Io Mepe Toro kak ywammecs OBJIaJeBalOT BcE Oojee MIMPOKUM MaTeMaTHYECKUM
anmnapaTtoM, Y HHUX IOCJIEAOBATEIbHO (POPMUPYETCS U COBEPLICHCTBYETCS YMEHUE CTPOUTH
MaTEMaTUYECKYI0 MOJENb PEAIbHOM CUTyallMM, IPUMEHATh 3HaHUs, MOJYYEHHbIE B Kypce
«AnreOpa ¥ Havajga MaTeMaTHYECKOrO AaHalIW3a», MJs PpEUIeHHs CaMOCTOSATEIbHO
chopMyIMPOBAHHON MaTeMaTHUECKOM 3ajauyd, a 3aTeM HHTEPIPETUPOBATH MOTYYCHHBIN
pe3ynbTar.

CopepxarenpHo-MeTOIMYECKass JMHMS «Yucaa W BBIYMCIICHUSA» — 3aBeplIaeT
(GopMHpPOBaHNE HABBIKOB MCIOJIb30BaHUS JIEUCTBUTENBHBIX YUCEI, KOTOPOE OBLJIO HA4YaToO B
OCHOBHOM IIKojJe. B crapmeil mkose oco0oe BHUMaHuE yaensercs (OPMHPOBAHUIO
MPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOYAIONINX B C€Osl HMCIOIB30BAHHE Pa3IMYHBIX
dbopM 3amucu JeHCTBUTEIBHOTO YHCIIa, YMEHNE PAIIMOHAIBHO BBITIOIHITH IEUCTBUS C HUMH,
JenaTb  NPUKUAKY, OLEHMBaTh  pe3yibTar. OOyuaromuecs IMOJy4yaloT  HaBBIKU
NpUOMMKEHHBIX BBIYMCIICHUH, BBIIOJHEHUS] JEMCTBUM C 4YHMCIaMHU, 3aldCaHHBIMH B
CTaHIApPTHON (opMe, MCTOIB30BAHUS MAaTEMATHUECKUX KOHCTAHT, OLIEHUBAHMS YHUCIOBBIX
BBIPAKEHU.

JIuaust «YpaBHEHHsI U HEPABEHCTBA» pealu3yeTcsl Ha MPOTSHKEHUU BCero oOydeHus B
CTapuieil IKoJie, TMOCKOJbKY B KaXJIOM pa3jiesie MpOorpaMMbl MPEIyCMOTPEHO pELIEeHUE
COOTBETCTBYIOIIMX 3aaady. OOyuaroluecsi OBJAACBAIOT Pa3IMYHBIMU METOAAMH PEeIleHUs
HEeNbIX, pAIMOHAJBHBIX, HPPAIMOHATBHBIX, [MOKA3aTeIbHBIX, JIOTAPUPMUUYECKHX U
TPUTOHOMETPUUECKUX ypaBHEHWH, HEPABEHCTB M UX cucTeM. [lomydeHHble yMeHUs
UCIOJIB3YIOTCS MpPU  MCCIENOBaHUM (YHKIUMH C TOMOUIbIO TMPOU3BOAHOM, pEIIeHUU
NPUKIAIHBIX 3aJlad M 3ajad Ha HaxOXKICHHE HauOOJbLIIMX WM HAUMEHBIIUX 3HAYeHHUH
dbynakun. JlanHas copepkaTenbHasl TMHHS BKIIOYAeT B ce0s Takke (OpMHUPOBAHHE YMEHUH
BBITIONHATH  pacu€Tel 1Mo  ¢GopMynaM, MpeoOpa3oBaHMs  IENbIX, PAIMOHAIBHBIX,
WPPAIMOHATIFHBIX  TPUTOHOMETPHUECKUX BBIPAKCHUM, a TaK)Ke BBIPAKCHHM, COJEPIKAIIIIX
crenieHd M jorapudmel. brarogaps usyueHuio anreOpandyeckoro marepuana MpOUCXOAUT
JalbHEHIIee pa3BUTHE AJITOPUTMUYECKOTO UM aOCTPAKTHOTO MBIIUICHUS  y4YalluXcs,
(bopMHUPYIOTCS HAaBBIKH JCTYKTUBHBIX PACCYXACHHMA, paOOThI C CUMBOJIBHBIMH (hOpMaMH,
MpE/CTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCMMOCTEH B BHUJEC PABEHCTB U HEPABEHCTB.
Anrebpa mpemnaraet 3¢GGEKTUBHbIE HWHCTPYMEHTHI IS PEIICHUS TPAKTUYSCKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HarJIAgHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK S3bIKa
HaAyKH.

CopepxarenpHo-MeTonYeCcKas TUHUS «DyHKIUU U IpadUKN» TECHO MEPEIIETAETCs C
APYTUMU JIMHUSIMHM Kypca, MOCKOJbKY B KAaKOM-TO CMBICIE 3aJa€T IOCIIENOBATEIbHOCTD
u3ydeHusi wmarepuana. V3ydeHue CTENeHHOW, IOKa3aTeNbHOW, Jorapumudeckon u
TPUTOHOMETPUUECKUX (DYHKLHMH, UX CBOMCTB M TIpadUKOB, HCMONb30BaHHE (YHKIUH AJis
pelIeHus 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB M PEAIbHOM KU3HU TECHO CBS3aHO Kak C



MAaTEMATUYECKUM aHAJIM30M, TaK M C PEIICHUEM ypaBHEHUWW W HepaBeHCTB. lIpu 3TOM
0oJbIIOE BHUMaHUE yAeNseTcs (POPMHUPOBAHUIO YMEHHUS BBIpaXaTb (GopMylIaMu
3aBUCUMOCTH MEXJY Ppa3JIU4YHbIMUA BEJIMYMHAMH, HCCIENOBAaTh IMOJMy4YeHHBbIE (YHKINH,
CTpOUTh uX rpaduku. Marepuan 3TOM coAep>KAaTEIbHOW JWHUW HAlElIeH Ha pa3BHUTHE
YMEHUHA W HABBIKOB, MO3BOJISIONIMX BBIPAXAaTh 3aBUCHUMOCTH MEXKIY BEJIMYMHAMHU B
pasnuyHOi (opme: aHanWTHYeCKOoW, Tpaduuecko wu cioBecHo. Ero wu3ydeHume
CIIOCOOCTBYET Pa3BUTHIO AJNTOPUTMUYECKOI'O MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHHUIO U
KOHKPETHU3ALNH, UCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenpHas auHuA  «Hayanma  mMareMaTWyeckoro  aHaiW3a»  MO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYT KaAK MATEMaTUYECKUX, TAK U MIPUKIAJHBIX 33/1a4, JOCTYITHBIX
00y4YaromMMCs, y KOTOPBIX MOSBISIETCS BO3MOXHOCTh HCCIEAOBaTH U CTPOUTH TIpaduKu
GbyHKIMA, ONpeNessTh UX HauOOJIbIIMEe W HAMMEHBIINE 3HAYCHUS, BBIUMCIATH IUIOMIAIU
buryp u O0O0BEMBI TeN, HAaXOJUTh CKOPOCTH U YCKOpPEHHUs IpoiieccoB. JlaHHas
colepKaTelibHasl JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH IOCTPOCHUS MaTEMaTHYECKUX
MOJIEJIEN pEAIbHBIX CHUTYAIMid, HAXOXICHHUS HAWJIYYIIErOo PEIICHUS B MPUKIATHBIX, B TOM
YUCJIE COLMAJIbHO-DKOHOMHUYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBAMH MAaTEMaTUYECKOTO
aHajM3a CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, POPMaIbLHO-IIOTHUYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHUU pPACIO3HABaTh MPOSBICHUS 3aKOHOB MAaTEMAaTHKH B
HayKe, TE€XHUKE M ucKyccTtBe. OOydaroumuecs Yy3HAIOT O BBIAAIOLIMXCS pPe3yJbTaTax,
MOJYYEHHBIX B XOJI€ PA3BUTHUSI MATEMATUKH KAaK HAYKH, U UX aBTOPAX.

ConepxarenpHo-MeToANMYECKasT JUHUS «MHOXeECTBa W JIOTUKa» B OCHOBHOM
MOCBSAIIIEHA JJIEMEHTAM TEOPUM MHOXKECTB. TEOpPEeTUKO-MHOKECTBEHHBIE IPEICTABICHUS
MIPOHMU3BIBAIOT BECh KypC MIKOJIHLHOW MAaTEMAaTHKHU W MpeJiaraloT HauboJjiee YHUBEPCATbHBIN
SI3bIK, 0OBEAUHSIONINI BCE pa3/iesibl MATeMaTUKU U €€ TPUIIOKEHHM, OHU CBS3BIBAIOT Pa3HbIE
MAaTEMATUYECKUE AUCLHMIUIMHBI B €auHoe 1enoe. [loaTomy BaxHO AaTh BO3MOXKHOCTh
IIKOJIbHUKY TOHUMATh TEOPETUKO-MHOXECTBEHHBIM $A3BIK COBPEMEHHOM MAaTE€MaTUKU U
KCIOJIB30BaTh €ro ISl BBIPAXKEHUSI CBOMX MBICJIEH.

B kxypce «Anre6pa u Hayaia MaTEMaTHYECKOTO aHAM3a» MPUCYTCTBYIOT TaKXKe
OCHOBBI MAaT€MaTHYECKOTO MOJCIMPOBAHUS, KOTOpbIE MpU3BaHBI CHOPMUPOBATH HABBIKU
MOCTPOEHUSI MOJEJEH PEaJbHBIX CUTYAlM, WCCIEHOBAHUS OTUX MOJECIEU C IMOMOIIBIO
anmaparta ajireOpbl W MaTEMaTHYECKOTO aHaju3a W UHTEPHPETAlNd  TOJyYEHHBIX
pe3ysbTaToB. Takue 3alaHus BIUIETEHBI B KaXKIbIA U3 Pa3AeiOB MPOTrPAMMBbI, MOCKOJIBKY
BECh MaTepUal Kypca IIUPOKO MCHOIB3YETCS MJIs PEUICHMS TNPUKIAIHbIX 3anad. [Ipu
pelIeHUHd pealibHbIX MPAaKTUUYECKUX 3aJad Yydalluecs pa3BUBAIOT HAOJIOAATEIHLHOCTD,
YyMEHHUE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, WCIIONH30BaTh AHAIOTHIO,
00001aTh ¥ KOHKPETU3UPOBaATh Tpobiemy. JlesTenpbHOCTh MO (POPMUPOBAHUIO HABBHIKOB
pEIIeHNs PUKIAIHBIX 3a7]a49 OPTaHU3YyeTCs B MPOIECCe U3YUCHHS BCEX TeM Kypca «Anredpa
Y Hayaja MaTeMaTH4YEeCKOI0 aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE



B yueOHOM mutaHe Ha W3ydeHHE Kypca anreOpbl M HadaJl MAaTEeMAaTHYECKOTO aHaiM3a Ha
06a30BOM ypOBHE OTBOJUTCS 2 daca B Hemento B 10 kmacce u 3 gaca B Henmento B 11 kiacce,
BCEro 3a JBa roaa odydenus — 170 gacos.

COILEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

Yucia ¥ BIYMCICHUSA

Panmonanehple  uncia. OOBIKHOBEHHbIE U JIECATUYHbIE JApPOOU, IPOLIEHTHI,
OECKOHEYHbIE TEPUOUYECKUE ApoOHU. ApudMeTHYECKHe ONepalud C PalUOHAIbLHBIMU
YUCIIaMH, MPeoOpa30BaHUs YUCIOBBIX BbIpakeHHil. [IpuMenenne npoOel U MPOLEHTOB IS
peleHns NPUKIaAHBIX 3a4a4 U3 Pa3JIMYHbIX OTpaciaed 3HAHUN U PEAbHOM KU3HH.

JleiicTButenbHble yncia. PaninoHanbHble 1 UppaloHaibHble Yyhcia. ApupmeTuiecKkue
omnepanuy C JCHUCTBUTENbHBIMU uuciaaMH. [IpuOnmxEHHBIE BBIYMCIEHUS, IpaBHIIa
OKpPYTJICHHUs, IPUKUIKA U OLICHKA PE3yJIbTaTa BbIYUCICHUN.

Crenens ¢ 1enbiM nokasarenem. CranaaptHas opMma 3anucu IeUCTBUTEILHOIO YHCTIA.
Hcnonbs3oBanne mnoaxondmeid ¢(opMbl 3alUCU  JEUCTBUTENBHBIX YHUCEN JUISl PELICHUS
[IPAKTUYECKUX 3a/1a4 U NPEICTABICHUSA JaHHBIX.

ApudmMeTnuecknii KOpeHb HATypalibHOW cTerneHu. JleWcTBus ¢ apudMeTHUYeCKUMHU
KOPHSIMH HaTypAJIbHOW CTETIEHHU.

CuHyCc, KOCMHYC M TaHI€HC 4YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOTO ApTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE TIPE0OpPa30BaHUSI.

[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpakeHUl. OCHOBHbIE TPUTOHOMETPUUYECKHE
(bopMyIbL.

YpaBHeHHEe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meron
MHTEPBAJIOB.

Pemmenue neibix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

IIprMmeHenne ypaBHEHUM M HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3aJ1a4 U 3a7a4 U3
Pa3ITUYHBIX 00JACTEN HAYKU U PEeaTbHOM KU3HHU.

DYyHKIUN U TPAPUKU

OyHkusA, cnocodbl 3amaHus ¢GyHkuuu. ['papuk ¢Gynkuuu. BzaumHo oOpaTHBIE
GyHKIUY.

Obnacte ompeneneHUss M MHOXECTBO 3HaueHuM ¢yHkiuuu. Hymmn Qyskumm.
[TpoMexyTku 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKLIUU.

CrenenHast GyHKIHMS C HaTypaJbHBIM U LIEJbIM MOKa3aTenaeM. E€ cBoiicTBa u rpaduk.
CgoiicTBa u rpaduk KOpHS N-0¥ CTENEHHU.



TpuroHomerpuyeckass OKPY>KHOCTh, ONpENEICHUE TPUTOHOMETPUUECKUX (YHKITHMA
YUCIIOBOTO apryMEHTA.

Hayajna MaTeMaTH4eCKOro aHajamn3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHusl MOCIeAoBaTelIbHOCTEH. MOHOTOHHBIE
ITOCJIEA0BATEIBHOCTH.

Apudmernueckass © reoMeTpuueckas Tporpeccur. beckoHedHO — yObIBaromias
reomerpuyeckas mporpeccusi. CyMmma OeCKOHEYHO yOBIBAaIOIIEW T'e€OMETpUYECKON
nporpeccur. Popmysia CIOXKHBIX MPOLEHTOB. MCMOap30BaHME NMPOTPECCUU ISl PEUICHUS
peanbHbIX 3a[a4 NIPUKIAJHOTO XapakTepa.

MHoxecTBa M JIOTUKA

MHoOkecTBO, omepauud Haa  MHOXecTBamu. Jlmarpammbel — Ditnepa—BeHHa.
[IprmeHeHne TeOpPETUKO-MHOKECTBEHHOTO arrapara JJUisl ONKCAaHUsI PEAJIbHBIX MPOLIECCOB U
SBJICHUM, TIPU PEILICHUH 3aJ1a4 U3 JPYTUX YYeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATENBCTBO.

11 KITACC

Yuciia u BBIYMCTICHUS

HatypaneHbie u nenblie yncina. IIpu3Haku J1eIMMOCTH LEIbIX YUCEIL.

CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm uncna. JleciTuuHble U HaTypajibHbIE JJOTapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXeHU, COAEpKALUX JTOTapu(MBbI.

[IpeoOpa3oBaHue BbIpaXXEHHM, COIEPKALUX CTENEHH C PallMOHAIBHBIM OKa3aTeNIEM.

[IpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckne ypaBHEHUS U HEPABEHCTBA.

Cucrembl TUHENHHBIX YpaBHEHUW. PellleHHe NMpUKIAIHbIX 33a4 C NOMOILBK CHCTEMBI
JIMHEWHBIX YPaBHEHUH.

CucteMbl U COBOKYITHOCTH PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHre ypaBHEHU, CUCTEM U HEPABEHCTB K PEUICHUI0 MaTeMaTUUYECKUX 3a/1a4 U
3a/1ay U3 pa3auvHbIX 001acTel HAyKH U peabHOW KU3HH.

DYyHKIUHA U TPAPUKHU

Oynkrusa.  [lepuoanueckne ¢Gyukmuu. [IpoMexyTku MOHOTOHHOCTH — (DYHKIIHH.
Makcumymbl 1 MUHUMYMBI (pyHKIMH. Hanbombiiee n HauMeHblee 3HayeHne (QyHKIIMU Ha
MTPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U IPAPUKH.

[TokazarenpHast u gorapudmuyeckas GyHKIUU, UX CBOMCTBA U TPapUKH.

Hcnonb3oBanue rpadukoB GyHKIUH A peLHICHUsS] YPAaBHEHUM U TMHEWHBIX CUCTEM.

Hcnonp3oBanue rpagukoB GyHKUMN ISl UCCIEJOBAHUS IPOLIECCOB M 3aBUCUMOCTEM,
KOTOpbIE BO3HUKAIOT IPHU PEIICHUU 3a7ad U3 JPYTUX YYEOHBIX IMPEIMETOB U PEAbHOU
AKU3HH.



Hayaja MaTeMaTH4eCKOro aHaIM3a

HenpepriBabie GhyHKIINH. MeTO1 MHTEPBAJIOB ISl pEIICHUS HEPABEHCTB.

[TpousBoanas pyukiuu. ['eomeTprdeckuii U PU3NUECKUNA CMBICT TPOU3BOIHOM.

[IpousBogHble 3neMEHTApHBIX (yHKUUHA. DOpMyJbl HAXOXKIAEHUS IPOU3BOJHOU
CYMMBI, TPOU3BEJEHUS U YACTHOTO (PYHKIUH.

[IpumeneHne mNPOU3BOAHON K UCCIENOBaHUIO (YHKIUHA HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHne HauboblIero 1 HaMMEHbIIEro 3Ha4eH s (PYHKIIMK Ha OTPE3KE.

IIpuMeHeHne NMPOU3BOJHON I HaXOXACHHUS HAWIY4LIErO PELICHUS B IPUKIAIHBIX
3aja4ax, Jsl ONpeNeIeHUs] CKOPOCTU MPOLECCa, 3alaHHOT0 POPMYJIION WU TpaduKOM.

[lepBoobOpasnas. Tabmuia nepBooOpa3HbIX.

WNurerpain, ero reoMeTpuueckuil 1 (Qpu3nyeckuili cMmbici. BeluucieHwe uHTErpaiga mo
dbopmyne Herorona—Jleitonuna.

ININTAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOTo npenmera «MaremaTika» JT0IAKHO 00€CIIeYuBaTh JOCTUKECHHUE Ha
YPOBHE CpEIHEr0o OO0IIero oO0pa3oBaHUs CIEAYIONUX JUYHOCTHBIX, METANpPEIMETHBIX U
MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTpaMMbl yueOHOro npenMera «MartemaTukay
XapaKTEPU3YIOTCS:

I'paxxnanckoe BOCIUTaHUE:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIMU OOYyYaromerocs Kak AakKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIlEeCTBA, MPEICTABICHUEM O MaTeMaTUYeCKUuX
OCHOBax (PYHKIIMOHUPOBAHUSI PA3TUYHBIX CTPYKTYp, SIBJICHHM, MPOUEAYp TPaKIaHCKOIO
oOmiecTBa (BBIOOpHI, OMPOCHI M TP.), YMEHHEM B3aUMOJICHCTBOBATH C COLUAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMHU ¥ HA3HAYCHUEM.

[TatprnoTyeckoe BOCIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHUCKOM TPaKJTaHCKOW HMACHTUYHOCTH, YBaXKEHUS K
NpOUIJIOMY M HACTOSIIIEMY POCCUMCKOW MaTE€MaTUKH, IEHHOCTHBIM OTHOILICHUEM K
JOCTHKEHUSAM POCCUMCKUX MAaTEMaTUKOB W POCCUWCKOW MATEMATUYECKOM IIKOJbI, K
MCIIOJIb30BAHUIO ITUX JIOCTHKEHUHN B APYTUX HAYKaX, TEXHOJIOTHIX, C(hepax SIKOHOMUKH.

JlyXOBHO-HpPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JYXOBHBIX IIEHHOCTEH POCCHMCKOro Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMUS, JTHUYECKOrO TOBEJACHMS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHECHUEM JIOCTHXKEHUM HAYKU U JEATEIBbHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIaJa
B ITOCTPOCHHE YCTOWYUBOTO Oy IyIIETo.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM OTHOLIEHMEM K MHPY, BKJIKOYasl OCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PELICHUM, pacCyXJAEHUN; BOCIPUUMUYHUBOCTHIO K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHBIX BUJIOB UCKYCCTBA.



duznyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHI0O YMEHHSI TPUMEHSITh MaTEMaTHYCCKHWE 3HAHUS B HWHTEpecax
3I0pOBOTO M Oe30macHOro oOpasa JKW3HU, OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mHUTaHWE, COAJaHCUPOBAHHBIM PEKUM 3aHITUH W OTAbIXa, peEryJspHas
¢dbu3nYecKas aKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHITHSIX CIOPTUBHO-
03JI0POBUTENBHOU NESITENHLHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IICHHOCTH TPYIOJIIOOMS; HHTEPECOM K Pa3InYHbIM
chepam mnpodeCCHOHAIBHOM  JEATEIBHOCTH, CBSI3aHHBIM C MaTeMaTuKod U e
MPWIOKEHUSIMHA, YMEHHEM COBEpIIaTh OCO3HAHHBINM BBIOOp Oyaymel mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IUJIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa3oBaHHUIO M CcaMOOOpa30BaHHWIO Ha NPOTSHDKCHUW BCEH JKU3HU,
FOTOBHOCTBHIO K AKTUBHOMY YYacTHIO B PEHICHHM MPAKTHYECKUX 3ajlad MaTEeMaTHYeCKOM
HaIpaBJICHHOCTH.

DKOJIOTHYECKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTHIO SKOJIOTHYECKON KYJIBTYPhl, TOHUMAHUEM BIIMSHUS COLUAIBHO-
SKOHOMHYECKUX IPOIECCOB HA COCTOSIHUE MPUPOJHON M COLIMAJIBHOM Cpelibl, OCO3HAHHUEM
I00AJBbHOTO  XapakTepa JKOJOTMYECKUX IpoOJieM; OpHEHTAalMel Ha IPUMEHEHHE
MaTeMaTUYECKUX 3HAHUM ISl peIIeHWs 3aja4 B O00JIACTHM OKPYXKAlolel Cpelibl,
IJITAHUPOBAHUSI TIOCTYNKOB M OIEHKHM WX BO3MOXHBIX TMOCIEACTBUN ISl OKpYKaIoIIeH
Cpeabl.

[leHHOCTH HAYYHOTO MO3HAHMUS:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAYKH W OOIIECTBEHHOW MPAKTHKU, NMOHMMAHUEM MaTeMaTHYECKOW HAayKH Kak
chepbl YeIOBEYECKON JEATEIbHOCTH, JTANoOB €€ Pa3BUTUS U 3HAYMMOCTU Ui Pa3BUTHUS
IMBUJIM3ALIMM; OBJAJCHUEM S3bIKOM MaTeMaTUKW M MaTeMaTHYeCKOW KyJIbTypol Kak
CPEJCTBOM ITO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIIECTBIIATH MPOCKTHYIO M UCCIIEI0BATEIbCKYIO
NeATEeIbHOCTh UHANBUYaILHO U B TPYIITIC.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHBIE  PE3yJIbTaThl  OCBOCHMSI  MPOTPaMMbI  YUEOHOTO  TpeaMeTa
«MaremaTuka» XapaKTepU3YIOTCS OBJIAJICHUEM YHUBEPCATHLHBIMU HO3HAGAMETbHBIMU
0eliCmBUAMY,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMY,  YHUBEPCATbHbIMU
Ppe2YIAMUBHbIMU OeUCMBUAMU.

1) Vuusepcanvnvle noznasamenvuvle Oeticmsus, o0becnewusaom @Gopmuposarue
0a308bIX KOCHUMUBHLIX  NPOYECcco8  obyuarwuxcs (oceoenue Memooo8 NOZHAHUSA
OKpYHCaAIOUWe20 MUpa, NpUMeHeHue JI02UYeCKUX, UCCIe008amenbCKux onepayuil, ymeHuu
pabomams ¢ ungopmayueti).

bazoBele nornueckue AeUCTBUS:

e BBIBIATH W XapaKTepU30BaTh CYIICCTBCHHBIE TMPU3HAKA MAaTEMAaTUYECKUX

00BEKTOB, MOHATHI, OTHOIICHUNA MEXTy TTOHATUIMU; (POPMYIUPOBATH OMIPEACICHUS



MOHSTHIA; YCTaHABIMBATH CYIIECTBEHHBINA MPU3HAK KJIACCHU(PUKAIIUU, OCHOBAHUS IS
0000IIEHNS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

e BOCIPHUHHUMATh, GOPMYIUPOBATH U IPEOOPA3OBLIBATE CYXKICHUS: YTBEPIUTEIBHBIC U
OTpHIaTeNbHbIC, EAMHUYHBIC, YACTHBIC U OOIIIHE; YCIOBHEIC,

e BBIBIATH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTUBOPEUHUs B
(dakTax, MAHHBIX, HAOMIOACHUSX M YTBEPXKACHUAX; MpEAJiaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;

e JIeNIaTh BBIBOJBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX U WHAYKTHUBHBIX
YMO3aKJIIOUYCHUN, YMO3aKIIIOUECHUH 110 aHAJIOTUH;

e TPOBOAHWTH CAMOCTOATEIBHO JOKA3aTeNbCTBA MATEMAaTHYECKUX YTBEPKICHHIA
(IpsiMBIE W OT MPOTHBHOTO), BHICTPAUBATh apTyMEHTAIUIO, IPUBOIUTEH MIPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOBI;

e BBIOMpaTh Ccroco0 pemieHus y4yeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO BApHUAHTOB
penieHus, BbIOMpaTh HauOoliee MOAXOMAIIMH C YYETOM  CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPUEB ).

basoBble nccnenoBaTenbCKue NeUCTBUA:

e HCIMOJBb30BaTh BOMPOCHI KAk HUCCJIENOBATENLCKUM  HMHCTPYMEHT  IIO3HAHWS,
(GopMynupoBaTh  BOIpPOCH,  (UKCUPYIOLIME  HPOTUBOpEUHE,  Mpodiemy,
YCTaHABIMBAaTh HCKOMOE W JlaHHO€, (hOPMHpOBATh THUIIOTE3Yy, APTYMEHTHPOBAThH
CBOIO TIO3UIINIO, MHEHHE;

e IMPOBOAUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIA 3KCIIEPUMEHT, MCCIEAOBAaHUE II0
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBEeKTa, SBJICHMs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEeKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

e CaMOCTOSITEILHO (opMynupoBaTh O00O0OIIEHUST U BBIBOABI MO pe3yibTaTaM
MpPOBEAEHHOTO  HAONIONEHUWsS,  WCCIEIOBaHMs,  OICHUBAaTh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIECHMIA;

e IIPOTHO3MPOBaTh BO3MOXKHOE pa3BUTHUE Tpolecca, a TakXKe BBIIBUTATh
MPETIONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nundopmariuei:

e BBIABJIATH JAePUITUTHI HHPOPMAITUHU, TAHHBIX, HCOOXOIUMBIX IS OTBETA HA BOIPOC
U IS peIIeHUs 3a1a4H;

e BBIOMpaTh WHGOPMAIMIO W3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMaTU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PA3TUIHBIX BUIOB U HOpM
NPECTABJICHNUS;

e CTPYKTYypUpOBaTh HH(POPMAIIMIO, TPEJACTABIATh €€ B pa3IUYHBIX (popMax,
WJUTIOCTPUPOBATH TpapuUeCcKH;

e OIICHMBATh HAAEKHOCTH HMH(OPMALMM TO CAMOCTOSITENBHO CHOPMYITUPOBAHHBIM
KPUTEPHUSM.

2) Yuusepcanvhoie KOMMYHUKAMUGHbLE Oeticmaus, obecneyusarom

copmMUpo8aHHoCmy COYUATLHBIX HABLIKOE 00YUAIOUUXCHL.

Ob1enue:



BOCIPUHUMATh U (OPMYJIHUPOBATh CYXKIEHUS B COOTBETCTBUM C YCJIOBUSMU U
HEeJSIMA OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BbIpa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U T[HCbMEHHBIX TEKCTaX, JaBaTh TMOSICHEHUA MO XOAYy pCEIICHUS 3a7ayd,
KOMMEHTUPOBATH MOJTYYECHHBIN PE3yJIbTaT;

B XoAe OOCYXIEHHUS 3a/JaBaThb BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJeMBbl, pelIaeMOM 3aJauyd, BbBICKA3bIBaThb HWJIEH, HAIICJICHHBIE HAa IOUCK
pELIEHUs; COMOCTABIATh CBOM CYKIECHHS C CYXACHUSMH JIPYTHX YYaCTHHUKOB
auanora, oOHapy>KMBaTh Pa3iMuMe W CXOJICTBO IMO3UIIMHA; B KOPPEKTHOU ¢opme
(bopMyIMpOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABISATh PEe3ydbTaThl PEIICHHUS 3a/ladyd, 3KCIEPHUMEHTa, HWCCIEI0BAHMS,
MIPOEKTA; CAMOCTOSITENIBHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4ETOM 3a]ad
IPE3EHTALNUN U 0COOEHHOCTEN ayIuTOPUH.

CoTpyIHHUYECTBO:

MMOHMMATh U UCTOJIb30BaTh MPEUMYIECTBA KOMAaHIHOM U MHIAUBUIYaTbHON pabOThI
NPy pelIeHUH Y4eOHBIX 3aJad, NPUHUMATH I1I€Jb COBMECTHOM JI€SITEIBHOCTH,
IJIAHUPOBAaTh OPTraHU3allUI0 COBMECTHOM palOThl, pachpeAcsisiTh BHUALI PadOT,
JIOTOBAapUBaThCA, OOCYXKJIaTh MPOILIECC W Ppe3yJbTaT paboThl; 0000IIaTh MHEHHUS
HECKOJIBKUX JIHOJICH;

y4acTBOBaTh B TIpynmoBbIX ¢dopmax padoTel (0OCyxkaeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIC); BHIOJHITH CBOIO YacTh pabOThl U KOOPJAUHUPOBATH
CBOU JECHCTBUS C JIPYTMMH YJI€HAMH KOMaH/bl; OLICHUBATh KA4€CTBO CBOETO BKJIaaa
B 00mUi TMPOAYKT 1O KpPUTEpHUsM, CEHOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aUMOJICCTBHUSL.

3) Vuusepcanvuvie pecynsamuenvle Oeiicmeus, obecnewusaiom Gopmuposanue
CMBICNIOBBIX YCMAHOBOK U HCUZHEHHBIX HABLIKO8 TUUYHOCHIU.
Camoopranuzanusi:

COCTaBJISITh TUTAH, aJITOPUTM PEIICHHS 3a]layi, BEIOMPATh CIOCO0 pelieHus ¢ y4ETOM

UMEIOIIMXCA  PECYypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MHPOpPMALIUH.
CaMOKOHTPOJIB:

BJa/IeTh HABbIKAMHU TO3HABATENbHOM peIeKCUU KaK OCO3HAHMS COBEPILAEMBIX
JICHUCTBUM M MBICIUTEIBHBIX MPOLECCOB, WX Pe3YyJbTaTOB; BIAJETh CHocoOaMu
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCa U pe3yibTaTa PELICHUS] MaTeMATHYECKOU
3a/1auy;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTb IIPU DPEIICHUM 3aJa4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOATEIHCTB, JAHHBIX,
HaWJICHHBIX OINOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBHE pe3yjbTaTa LEIW MU YCIOBUSM, OOBICHATH HPUUYUHBI
JOCTUKEHHSI WIM HEJOCTHKEHUS PEe3yJIbTaTOB JESTEIIbHOCTH, HAXOJIUTh OIIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

IHPEAMETHBIE PE3YJIBTATDBI



OcBoenune yueOHOro Kypca «Anredpa v Hauajga MaTEMaTUYECKOTO aHaM3a» Ha YPOBHE
cpenHero o001mero o00pa3oBaHUS JIOJDKHO OOECNeYuBaTh JOCTHIKEHUE  CIEIYIOUIUX
MpeIMETHBIX 00Pa30BaATEIbHBIX PE3YyIbTATOB:

10 KJTACC

Yucia U BbIYHCIEHUS

OnepupoBaTh NOHIATUSIMU: PALlMOHAIBHOE U JEHCTBUTEIBLHOE YHUCII0, OOBIKHOBEHHAS U
JeCSITUUHas ApoOb, IPOLEHTBHI.

BoimonusaTe apudMeTHueckue omnepanud ¢ pPalUdOHATBHBIMU M JEHCTBUTEIbHBIMU
YHCIIaMHU.

BoinonHaTe npuOinKEHHBIE BBIYMCICHUS, HCIOJb3Ys MpaBWila OKPYIJICHUS, JIenaTh
NPUKUAKY U OLIEHKY pe3yJbTaTa BIYMCICHUH.

OnepupoBaTh MOHATUSIMM: CTENEHb C LEJNbIM IIOKa3aTejleM; CTaHgapTHas ¢opMma
3aiCH  JCHCTBUTENBHOTO YHWCIAa, KOPEHb HATypalbHOM CTEMEHHW; HCIOIb30BaTh
MOIXOAIIYI0 (DOPMY 3allMCH IEUCTBUTEIBHBIX YUCEI JJIS PEIICHUS MPAKTUYECKUX 3a/1ad U
NPE/ICTAaBICHUS] TaHHBIX.

OnepupoBaTh MOHATUSIMU: CHUHYC, KOCHHYC M TAaHI€HC IPOU3BOJBHOIO YIJIa;
WCIIONIb30BaTh 3aliCh MPOU3BOJIBHOTO yIja uYepe3 oOpaTHbIE TPUTOHOMETPHUUECKHE
GyHKLIMH.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh  MOHATUSAMHU:  TOXKIECTBO, ypaBHEHHME, HEPABEHCTBO;  LIEJIOE,
paloHaibHOE, HppallMOHAIbHOE  YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BeimonusaTe  mpeoOpa3oBaHUS ~ TPUTOHOMETPUYECKHX  BBIPAKEHWH W pemiarth
TPUTOHOMETPUUECKHUE YPABHEHUS.

BrimonusaTe nmpeoOpazoBaHus LENbIX, PALIMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAKEHUN
U pellaTh OCHOBHBIE THIIBI IEJIbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX YpaBHEHUH U
HEPABEHCTB.

[TpuMmeHsITh ypaBHEHHSI U HEPABEHCTBA JJISl PEIICHUS MaTeMAaTUYECKUX 3a7ad U 3ajad
13 pa3IMYHBIX 00JIaCTEH HAYKU U PEeaIbHOM KU3HHU.

MonennpoBaTh peajbHbIE CHUTyallud Ha S3bIKE alreOpbl, COCTaBISATh BBIPAKECHMUS,
ypaBHEHHS, HEPAaBEHCTBA IO YCJIOBHIO 3a/layH, HWCCIEIOBaTh IMOCTPOCHHBIE MOJAEIH C
MCIIOJIb30BaHUEM armapaTa aareopsl.

DYyHKIUHN U TPAPUKU

OnepupoBaTh MOHATUSAMHU: (PYHKUIMSA, CHOCOOBI 3agaHus  (YHKIUH, O0O0JacTb
OTpe/eNeHUs] U1 MHOXECTBO 3HAYeHUM (PYHKIHUH, rpaduk (yHKIHH, B3aUMHO OOpaTHbBIE
(GyHKIUY.

OnepupoBaTh MNOHATHSAMHU: YETHOCTb M HEYETHOCTh (YHKIUM, HYJIU (PyHKLHUH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBath rpaduku QyHKUUN A pELICHUS] YpaBHEHUIA.



Crtpouth U yuTaTh rpaduKu JIMHEHHONW (PYHKIIMH, KBAAPATUYHON (DYHKIMHU, CTEICHHON
(GYHKIIUH C LEJIbIM TTOKa3aTEeNIEM.

Hcnonp3oBath rpaguky GyHKUMHA AJI UCCIIEI0BAaHUS MPOLIECCOB U 3aBUCUMOCTEN IpU
pELIEHNH 3a/1a4 U3 IpYruX y4eOHBIX MPEIMETOB U PEalIbHOM KM3HH; BbIpaXxkaTh (OpMyJIaMU
3aBUCUMOCTH MEX]1y BEJIMYUHAMH.

Hayana mareMaTH4ecKOro aHaIu3a

OnepupoBaTh MNOHATUSAMU: NOCIEA0BATEIBHOCTD, apU(PMETUYECKAsT U TEOMETPUUECKas
IPOIPECCHH.

OnepupoBaTh MOHATUSAMHU: OECKOHEUHO YyOBbIBarollasi reoMeTpUYecKas Iporpeccus,
CyMMa OECKOHEUYHO yOBIBAIOIIEH T€OMETPUIECKON MPOrPECCUH.

3aaBaTh NOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcrnons30BaTh CBOMCTBA NOCIIEA0BATENBHOCTEN U IIPOIPECCUN U1l PELLIEHUS PEAIBHBIX
3a/1a4y IPHUKIAJHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBath MOHATUAMH: MHOKECTBO, OIEpallMy HaJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Jis ONHMCAHHUS  pealbHBIX
IIPOLIECCOB U SIBJICHUH, IPH PELICHUHU 33]a4 U3 IPYTHX y4EOHbBIX IPEIMETOB.

OnepupoBath MOHATUAMHU: OIIPEAEIICHNE, TEOPEMA, CIEICTBUE, TOKA3aTEIbCTBO.

11 KITACC

Yucna v BBIYUCICHUSA

OneprpoBaTh NOHATHUSAMU: HATypPAIbHOE, LEJIOE€ YHUCIIO; HCIOJIb30BaTh NPU3HAKU
JEIUMOCTH LIEIIBIX YUCEIl, PA3JI0KEHUE YUCIIA HAa IIPOCTHIE MHOXKUTEIN ISl PELLICHUS 3a/1a4.

OnepupoBaTh MOHSATUEM: CTEIIEHb C PAMOHAIBHBIM ITOKA3aTEIIEM.

OnepupoBath MOHATUAMH: JIOTApU(DM YuCHa, IECATUYHBIE U HATYPAJIbHBIE JIOTapU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpuMeHATh CBOWCTBA CTEMEHM [JII TIPEOOpa3oBaHUsI BBIPAKECHHM;, OINEPUPOBATH
MOHATHUAMU: II0KA3aTEJIbHOE YPABHEHME M HEPABEHCTBO; pellaThb OCHOBHBIC THIIBI
II0KA3aTEJIbHBIX YPABHEHNUN U HEPABEHCTB.

BoinonHaTe npeoOpa3oBaHMs BBIPAXKEHHM, coaepkKallux Jiorapu@mel, OnepupoBaTh
MOHATUSIMU: JIOTapU(PMUUYECKOE YpaBHEHHUE W HEPABEHCTBO; pEIIaTb OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YpaBHEHHUM U HEPABEHCTB.

HaxoauTe pemenus npocTenmmx TPUroHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh MOHATHUSAMH: CHUCTEMA JIMHEWHBIX YPABHEHHM UM €€ PpEIICHHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JIJI PELIEHUS PAKTUYECKUX 3a4a4.

Haxoauts pernienus NpoCcTeNInX CUCTEM U COBOKYITHOCTEN PallMOHAIbHBIX YPaBHEHUN
Y HEPABEHCTB.

MonenupoBaTh peajbHbIE CHUTyalldd Ha S3bIKE aureOpbl, COCTaBISATh BBIPAKECHMUS,
YPAaBHEHMs, HEPABEHCTBA U CHUCTEMBI [0 YCIOBHUIO 3aJayd, UCCIEAOBAThb IIOCTPOCHHBIC
MOJIEJIM C UCIIOJIb30BAaHUEM ammnapaTa ajareOpsl.

DYyHKIUHU U TPAPUKHU



OnepupoBaTh MOHATHUSMHU: TEpUOAMYECKas (DPYHKIHSA, MPOMEKYTKH MOHOTOHHOCTHU
GyHKIIUM, TOYKH IKCTpeMyMa (yHKIUHN, HanOOJIbIIiee U HauMEHbIIIee 3HaUeHUs (PYHKIIMH Ha
MPOMEXKYTKE; UCIIOIB30BATh UX JJIS HCCeI0BaHUs (DYHKIMH, 3aJaHHOU rpauKOM.

OnepupoBaTb  MOHATHAMM: TIpa@UKu  MOKa3aTeNbHOHM, Jorapudmuyueckol u
TPUTOHOMETPUUECKUX (PyHKIMK; u300pakaTb HMX Ha KOOPAMHATHON IIJIOCKOCTH U
MCIIOJIb30BATH JJISl PELICHUS YPaBHEHUI U HEPaBEHCTB.

N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKu JHMHEWHBIX YpaBHEHUH W
MCIIONIb30BaTh UX JIJIsl PEIICHUs] CUCTEMbI IMHEMHBIX YPaBHEHUH.

Hcnonp3oBarh rpaduku QyHKUUN I UCCIEOBAHUS MPOIECCOB U 3aBHCUMOCTEH U3
APYTUX Y4eOHBIX JUCIMILINH.

Hauyana maTeMaTH4yecKoro aHajimusa

OnepupoBaTh MNOHATUSAMHU: HeNpepblBHAas  (PyHKUMSA; TNpOU3BOAHAsA  (PyHKUUU;
UCIIOJIb30BaTh T€OMETPUYECKUIN U (PU3NUECKHUIM CMBICI IPOU3BOJHON JJIs PEILICHUS 3a/au.

HaxoauTs mpou3BOAHBIC IEMEHTAPHBIX (YHKIIHHI, BRIYUCIATH MPOU3BOIHBIE CYMMBI,
MPOM3BEICHUS, YaCTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOAHYIO MJIsi HCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAaThl UCCIEIOBAHUS K IOCTPOEHUIO I'pauKOB.

Hcnonp30BaTh NpOU3BOAHYIO AJI1 HAXOXK/IEHUS HAWIyYLIETro PElIeHUs B MPUKIIATHBIX,
B TOM YHCJI€ COIIMATbHO-9KOHOMHYECKUX, 3a/1a4ax.

OmnepupoBaTh MOHATHAMU: TIepBooOpa3Has U MHTETpall; MOHUMATh T€OMETPHUECKUNA U
(bu3MYeCcKuil CMBICI HHTErpaa.

Haxomute mnepBooOpa3Hble 3J€MEHTapHBIX (GYHKIUH; BBIYUCIATH HWHTETpayl IO
dbopmyne Herorona—JleiiOHuna.

Pemarp mpuxmagHeie 3aadd, B TOM YHCIE COIMAIBHO-DKOHOMHYECKOTO |
(bU3MYECKOTO XapaKTepa, CPeCTBAMU MAaTEMaTHUYECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosamnyecTBo yacoB DJIeKTPOHHbIE
N;') HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Kounrpoan IlpakTHYec (uu¢posbie)
e Beero Hble paGoThl  Kue pafornl | O0pasoBaTesIbHbIE
pecypcsbl
1 MHo’kecTBa pallMOHANIBHBIX U ICWCTBUTENbHBIX Ucell. ParmonanbHbie 14 1
YpaBHEHHUS U HEPABEHCTBA
2 Oynkiun u rpaduku. CTeneHp ¢ MelbIM oKa3aTeneM 6
3 Apudmernueckuii KOpeHb N—oi cTenenu. ppanuoHanbHble ypaBHEHUS U 18 1
HEpaBEHCTBA
®opmysbl TPUrOHOMETpHUH. TpUrOHOMETPUUECKHE YPaBHEHUS 22 1
[TocnemoBaTenbHOCTH U IPOTPECCHH
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUHA 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
11 KUIIACC
Ne KoummyecrBo yacoB JIEKTPOHHBIE
n/ HaumeHoBaHue pa3/ieioB M TeM NPOTrPaAMMBbI KouTpoibu IMpakTnuec (undposbie)
n Beero ble paboThI KHe padoThl o0pa3oBaTebHbIE
pecypcsbl
1 CreneHb ¢ palioHAILHBIM TTIOKa3areneM. [lokazarenpHas QyHKIHS. 12 1
[Toka3zaTenbHBIC YpaBHEHUS 1 HEPABEHCTBA
2 Jlorapudmuueckas Gpynkius. Jlorapupmuueckie ypaBHEHHUs 1 HEpAaBEHCTBA 12
3 Tpuronomerpudeckne GyHKIUU U UX rpaduku. TpUroHOMeTprIecKue 9 1
HEpaBEHCTBA
4 [TpouzBoanas. [Ipumenenre mpou3BOIHOM 24 1
5 WHTerpan u ero npuMeHEHHS 9
6 Cucrembl ypaBHEHUH 12 1
7 HatypanbHble 1 1ienslie yncia 6
8 [ToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIIMS 3HAHUHA 18 2
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbIE
Ne Hara uudgpoBbie
n/n Tema ypoka Bcero Konrpoa, Tpakritec U3YYeHU s oOpa3oBaTe/ibHbIE
HbIe Pa0doThI KHe padoThl pecypes:
1 MHOXecTBO, Olepaluu HajJ MHOKeCTBaMH. J(uarpammel 1
Oitnepa—Benna
9 Parnmonanbubie ynciaa. OOBIKHOBEHHBIC U IECSITUYHBIC 1
IpoOu, IPOLIEHTHI, OECKOHEYHBIE IEPUOINIECKUE IPOOH
3 ApudmeTnueckue onepanuu ¢ paioHaIbHbIMU 1
YHCcIaMH, IPeoOpa30BaHMs YUCIOBBIX BEIPAKCHUH
[TpumeneHnue apoOeil ¥ MPOLIEHTOB VIS PELICHUs
4 MPUKIIAIHBIX 33]1a4 U3 Pa3INdHbIX OTpaACiei 3HaHUU U 1
peanbHOU KU3HU
[Ipumenenne nqpobeit 1 NPOLEHTOB ISl peIIeHUs
5 MPUKIIAIHBIX 33]1a4 U3 Pa3IudHbIX OTpacieil 3HaHUU U 1
peanbHOU KU3HU
5 JleicTBuTeNbHBIE UKciia. PalimonaabHbIe U 1
UppaloHaIbHbIE YHCIIa
7 Apudmerndeckue onepanuu ¢ AeHCTBUTEIbHBIMU 1
YUCIAMHU
3 [TpubnuxEHHBIC BEIYUCICHUS, TIPaBUIIa oxp}v/rneﬂm, 1
MPUKUJIKA U OLIEHKA pe3yJbTaTa BHIYMCICHUI
9 ToxxaecTBa U TOKJIECTBEHHbIE IPEOOpPa30OBaHUS 1
10 VYpaBHeHUEe, KOPEHb YPaBHEHUS 1
11 HepaBeHcTBO, pellieHre HepaBeHCTBA 1
12 MeTto MHTEPBAJIOB 1
13 Pemenue nensix U ApoOHO-paIMOHAIBHBIX YPABHCHHUH U 1




HEPABEHCTB

KoHnTtponbHas pabora o teme "MHOXecTBa

14 parMOHANTBHBIX U JICHCTBUTEIIHHBIX YHCEIL. 1
PartmonanbHble ypaBHEHHS! U HEPABEHCTB"

15 OyuK1Ms, criocoobl 3ananus GyHkun. Bzanmuo 1
oOpaTtHble GyHKITUN
I'padux pynkmumn. O6IaCTh ONpeneICHIs © MHOXKECTBO

16 3HayeHnd pynkuuu. Hynu ¢pynkuuu. [IpomexyTku 1
3HAKOIMOCTOSIHCTBA

17 YérHble U HeYETHBIE PYHKIINU 1

18 Crenensb ¢ nensiM nokaszareneM. CrangaptHast Gpopma 1
3aInCH JIeHICTBUTENIBHOTO YHCIa
Hcnonp3oBanne moaxoasieii Gopmbl 3amucu

19 JICTBUTENLHBIX YUCET IS PEIICHHUS TPAKTUIECKUX 1
3a7a4 ¥ MPEICTaBICHUS TaHHBIX

20 CrenenHas (GyHKIHS C HATypaJbHBIM U LIETBIM 1
nokazareneM. E€ cBolicTBa u rpaguk

21 Apudmerndeckuil KOpeHb HaTYPaJIbHON CTENEHH

22 ApudpmeTnueckuii KOpeHb HaTypalbHON CTENEHU

93 CoiicTBa apu(hMeTHUECKOro KOPHS HATypalbHOM 1
CTETIeHU

24 CaolicTBa apu(PMETUYECKOTO KOPHS HATYpaJIbHOM 1
CTETIeHU

o5 CoiicTBa apu(MeTHUECKOro KOPHS HATypalbHOM 1
CTETIeHU

26 JeiicTBus ¢ apuMeTHIeCKUMHU KOPHAMH N—O0ii cTeneHn 1

27 HeticTBus ¢ apuMeTHUECKUMU KOPHSAMHU N—OU CTETIeHU 1

28 JeiicTBus ¢ apuMeTHIeCKUMHU KOPHIMH N—O0ii cTeneHn 1

29 HeticTBus ¢ apuMeTHUECKUMU KOPHSMU N—OU CTETICHU 1

30 JeiicTBus ¢ apuMeTHIeCKUMHU KOPHIMH N—O0ii cTeneHn 1




31 Pewienne nppaniOHaIBHBIX YPABHEHUN U HEPABEHCTB 1

32 Pemenue nppanroHanbHBIX YpaBHEHUN U HEPABEHCTB 1

33 Pemenne uppanuoHanbHBIX YpaBHEHUI U HEPAaBEHCTB 1

34 Pemenue nppanroHanbHBIX YpaBHEHUN U HEPABEHCTB 1

35 Pewienne nppaliOHaIBHBIX YPaBHEHUN U HEPABEHCTB 1

36 CgoiicTBa u rpaduK KOpHs N-0if CTETICHU 1

37 CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn 1
KonTponbnas pabota no teme "Apudmerndeckuii KopeHb

38 n—oii crenenn. MppannonanbHble ypaBHEHUS U 1
HepaBeHcTBa"

39 CuHyc, KOCUHYC ¥ TAaHT'€HC YHCJIOBOIO apryMeHTa

40 CuHyC, KOCUHYC U TAaHT'€HC YHCIIOBOIO apryMeHTa 1

41 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC YHCIOBOIO 1
apryMeHTa

42 APKCHHYC, apKKOCHHYC U apKTaHTE€HC YHCIOBOTO 1
apryMeHTa

43 TpuroHomeTpuveckast OKpy>KHOCTB, ONIPECTICHHE 1
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIOBOTO apryMEeHTa

44 TpuroHomeTrpuyeckas OKpy>KHOCTb, OIpEIeTICHUE 1
TPUTOHOMETPUUYECKUX (PYHKLIUH YHUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

47 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

48 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIBI 1

49 [IpeobpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHUI 1

50 [IpeoOpa3zoBanre TPUTOHOMETPUIECKUX BBIPAKESHUN 1

o1 [IpeobpazoBanue TPUTOHOMETPHUECKUX BBIPAKEHUI 1

52 [IpeoOpazoBanre TPUTOHOMETPUIECKUX BBIPAKESHUN 1

53 [IpeobpazoBanue TPUTOHOMETPHUECKUX BBIPAKEHUI 1




o4 PemieHne TpUroHOMETpUYECKUX YPAaBHEHUM 1

55 Pemenue TpuroHoMeTpHUECKUX YpaBHEHUN 1

56 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1

57 Pemenue TpuroHoMeTpHUECKUX YpaBHEHUN 1

58 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1

59 Pemenue TpuroHoMeTpHUECKUX YpaBHEHUN 1

60 KonTtponsHas padora no teme "®dopmyIst 1
TPUTOHOMETPHU. TPUTOHOMETPUYECKUE YpaBHEHHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS

61 IIOCJIEI0BATEIbHOCTEN. MOHOTOHHBIE 1
MOCJIEI0BATEIbHOCTH
ApudmeTrndeckas U TeOMETPUYECKasi IPOrPECCHH.

62 Hcnonp30BaHne IPOTPECCHH ISl PEIICHUS PealbHbIX 1
3aJa4 NPUKIIAJHOTO XapaKTepa
beckoneuHo yObIBarolias reoMeTpuuecKkas Iporpeccusi.

63 CymMma 6eckoHeuHO yObIBaroIeil reoMeTpruiecKoit 1
porpeccuu

64 ®dopmyna CIOKHBIX MTPOIEHTOB

65 dopmyna CI0KHBIX ITPOLEHTOB 1

66 O06o00menne, cucTeMaTH3aIus 3HaHUH 3a Kype aareOpsl U 1
HayaJl MaTeMaTu4eckoro ananusa 10 kinacca

67 Hrorosast koHTpOIBHAS paboTa 1

68 O6o00611eHre, cucTeMaTU3alus 3HaHUH 3a Kype anreopsl U 1
HayaJl MaTeMaTudeckoro ananusa 10 kmacca
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11 KITACC

N KoanyectBo yacoB JIEKTPOHHBIE
n/-n Tema ypoka Beero KonTpoanb IIpakTuyec fl[:;:ennﬂ uupoBbIe
Hble paGoThl | KHe padoThbI oGpasoBaTejbHbIe
pecypchl
1 CreneHb ¢ palMOHAJIbHBIM II0Ka3aTeNeM
CBolicTBa CTENEHU 1
3 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAILINX 1
palroHalbHbIE CTEIICHH
4 ITpeoOpa3oBanue BbIpaKEHUM, COAEPIKAILINX 1
palMOHATIbHBIE CTEIIEHU
5 [IpeobpazoBanne BEIpAKEHHIA, COACPIKALIIX 1
palroHalbHbIC CTEIICHH
6 [Toka3arenbHbIE ypaBHEHHS U HEPAaBEHCTBA 1
7 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1
8 [Toka3arenbHbIE ypaBHEHHS U HEPAaBEHCTBA 1
9 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA 1
10 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA 1
11 [Toka3zarenbHas ¢pyHKIHMS, €€ CBOMCTBA U rpaduK 1
KonTponbhas pabota no teme "CreneHs ¢
12 panuoHanbHBIM NokazareneM. [lokazarenbHast QyHKIHS. 1 1
IToka3aTenbHbIE ypaBHEHUS U HEpaBEHCTBA"
13 Jlorapudm uymncna 1
14 JecsTruunble U HaTypaJibHbIE JIOTapU(PMBI 1
15 [IpeobpazoBanue BEIpaXKEHU, COAECPIKAIMX JIOTApU(MBI 1
16 [IpeoOpa3zoBanme BeIpaKEHUH, COIEPIKAINUX JTOTAPHPMBbI 1
17 [IpeoOpa3zoBanue BeIpaKEHUH, COIEPKAIINUX JTOTAPHPMBbI 1
18 [IpeobpazoBanue BEIpAXKEHUA, COACPIKALINX JIOTAPU(MBI 1
19 Jlorapudmudeckue ypaBHEHHS 1 HEPaBEHCTBA 1




20 Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA 1
21 Jlorapudmudeckue ypaBHEHHS 1 HEPaBEHCTBA 1
22 Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA 1
23 Jlorapudmuueckas ¢hyHKIMs, €€ CBOWCTBA U IpaduK 1
24 Jlorapugmuueckas pyHKIuUs, €€ CBOWCTBA U Tpaduk 1
25 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKu 1
26 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu 1
27 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu 1
28 Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpaduKu 1
29 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
30 [TpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1

KonTponsnas pabora no teme "Jlorapudpmuyeckas
33 ¢ynknus. Jlorapupmuueckue ypaBHeHUS U 1

HepaBeHCTBa. TpuroHoMeTpudeckne GyHKINU U UX

rpa¢uku. TpuroHomeTpuueckue HepaBeHcTBa"
34 HenpepeiBable pyHKIIUN 1
35 MeTtox MHTEPBAIIOB JUJIsl PELICHUS] HEPABEHCTB 1
36 MeTtoa HHTEepBAIOB JIJIsl pEIICHHS] HEPABEHCTB 1
37 [IpousBoanas pyHKIUU 1
38 [TpousBomHas QyHKITHH 1
39 I'eomerpuueckuii u Gpu3NIECKUii CMBICI TPOU3BOIHOM 1
40 ['eomeTpryeckuit 1 GU3NUECKHUI CMBICI TPOU3BOTHOM 1
41 [Ipou3BoaHbIE IIEMEHTAPHBIX (HYHKIUN 1
42 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1
43 [IpousBoaHast CyMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUH 1
44 [Tpown3BoHAs CyMMBI, TPOU3BEICHUSI, YACTHOTO () YHKITUHA 1




45 [IpousBoaHast CyMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIUH

46 [IpumeHeHne MPOU3BOIHOM K UCCIIEIOBAHUIO (YHKITUN
Ha MOHOTOHHOCTb M 3KCTPEMYMBI

47 [IpumeneHne npon3BOIHON K UCCIEIOBAHUIO (DYHKITHIA
HA MOHOTOHHOCTb U DKCTPEMYMBI

48 [IpumeneHre TpPON3BOIHON K UCCIIEAOBAHHIO (PYHKITHIA
HA MOHOTOHHOCTb U DKCTPEMYMBI

49 [TpuMeHeHHe NPOU3BOIHOMN K UCCIEIOBAHUIO (DYHKIIMHA
Ha MOHOTOHHOCTB M 3KCTPEMYMBI

50 Haxoxaenue HanbobIIero 1 HAUMEHbBILIETO 3HAYCHUS
(GyHKIMHU HAa OTpe3Ke

51 Haxoxnenne HauOoJbIero 1 HAMMEHbIIET0 3HAYeHUs
(GyHKIMHU HAa OTpe3Ke

59 Haxosxnenne HanOoJbIIero 1 HAMMEHbLIETO 3HaYeHUs
(GyHKLIUU Ha OTpe3Ke

53 Haxoxaenne HanbobIIero 1 HAUMEHbBILIET0 3HAYCHUS
(GyHKIIMM Ha OTpe3Ke

54 HaxosxneHne HanOoJbIero 1 HAMMEHbLIETO 3HaYEeHUs
(GyHKIIMHM Ha OTpe3Ke

55 HaxoxeHre HauOobIIero 1 HAMMEHbBIIETO 3HAUYSHUS
(GyHKLIUHU Ha OTpe3Ke
[TIprumeHeHrne nporu3BOIHOM ISl HAXO0XKICHUS

56 HAWIY4IlIero peuieHus B MPUKIAIHbIX 3a/1a4ax, s
OTIpeieNIeHUs] CKOPOCTH Ipolecca, 3alaHHOr0 (OopMyIIoi
WK TpaduKoM

57 KonTponbhas pabota no teme "lIponsBoanas.
[Ipumenenue npon3BogHOMN"

58 [lepBooOpasnast. Tabnuia nepBooOpa3HBIX

59 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX

60 WuTerpan, reomeTpuueckuii 1 pr3nYecKuii CMBICIT




MHTETpaja

WHTerpai, reoMeTpuidecKuii U PU3NIECKUIA CMBICTT

61
UHTEerpana

62 WuTerpan, reomeTpuueckuii 1 (pr3nYecKuii CMBICIT
UHTETrpaa

63 Brrurcnenue wHTErpana no Gopmyiie
Herorona—1Jleiibanma

64 Brruucnenue nunterpaina no gpopmyie
Herorona—JleliOuuma

65 Brruncnenue waTErpana mo Gopmyiie
Herorona—1Jleiibanma

66 Brruucnenue nnterpana no gpopmyie
Herorona—1Jleiibanma

67 CucreMbl TUHENHBIX YPaBHEHUN

68 CucTteMbl TUHEHHBIX YpaBHEHUH

69 Penienne npukiagHbIX 3aa4 C TOMOIIBIO CUCTEMBbI
JIMHEUHBIX YpaBHECHUN

20 Pemenne nmpukiIagHBIX 331249 C IIOMOIIBIO CHCTEMBI
JIMHENHBIX YPAaBHEHUN
CucTeMBbI U COBOKYITHOCTH IIEJTBIX, PAIIHOHATTbHBIX,

71 UppalMOHATIbHBIX, IOKA3aTeIbHBIX, TOTaPUPMUUECKUX
YpaBHEHUHN U HEPABEHCTB
CucTeMbl U COBOKYITHOCTH II€JIBIX, pAIlMOHATIbHBIX,

72 UppalMOHATIbHBIX, TOKA3aTEeNbHbIX, JIOTapU(HMUIECKUX
YpaBHEHUH U HEPABEHCTB
CucTteMbl 1 COBOKYITHOCTH IEJIBIX, pAllMOHATIbHBIX,

73 UppalMOHATIBHBIX, TOKA3aTENbHbIX, JIOTapU(HMUIECKUX
YPaBHEHUN U HEPABEHCTB

74 CucTteMbl 1 COBOKYITHOCTH LIEJIBIX, PAllHOHATIbHBIX,

UPpaLMOHATIBHBIX, IOKA3aTeIbHBIX, TOTaPUPMUUECKUX




YpaBHEHUU U HEPABEHCTB

Hcnons3oBanue rpadukoB GyHKIUHN A7 peICHUS

& YpaBHEHUI U CUCTEM

76 Hcnonp3oBanue rpagukoB GyHKIMA 115 peHICHUsS
YpPaBHEHUH U CUCTEM
[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K

77 PELICHUIO MATEMATUYECKUX 3a/1a4 U 3a7a4 U3 Pa3IMYHbIX
oOyacTell HayKu U pealibHOM JKU3HU

78 KoHnTtpoinbHas padora o teme "VHTETpan u ero
npuMeHeHus. Cuctemsl ypaBHeHUN"

79 HarypanpHble U [enbie Yrciia B 3a7a9ax u3 peatbHOU
KU3HU

80 HarypanbHble U 1enbie Yrciia B 3a7a9ax u3 peatbHOU
KU3HU

81 HatypanbHble 1 11eble yrciia B 3a7auax U3 pearbHOn
KU3HU

82 [Ipu3Haku neIMMOCTH LIEIBIX YHCEN

83 [Tpu3Haky AETUMOCTH HENBIX YUCEI

84 [Ipu3Haku qeIUMOCTH LETBIX YHCEI

85 [ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AIIHS 3HAHUM.
YpaBHeHus

86 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3allusl 3HAHUH.
YpaBHeHus

87 [ToBTOpeHme, 0600IIEHNE, CHCTEMAaTH3allUsI 3HAHUMN.
YpaBHeHus

38 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3allMsl 3HAHUH.
YpaBHeHus

89 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIHS 3HAHUH.
YpaBHeHus

90 [ToBTOpeHme, 0000IIEHNE, CUCTEMATH3AIIHS 3HAHUM.




YpaBHeHus

IToBTOpeHHE, 0000IIEHNE, CUCTEMATHU3AIIMS 3HAHUM.

91 1
HepaBencrtpa

92 [ToBTOpenue, 0600IICHNE, CUCTEMATH3AIHS 3HAHUH. 1
HepasencrBa

93 [ToBTOpenue, 0000IICHNE, CUCTEMATH3ALIHS 3HAHUH. 1
HepasencrBa

94 IToBTOpEHHE, 0000IIEHNE, CUCTEMATHU3AIIMS 3HAHUM. 1
Hepagenctra

95 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs 3HAHUH. 1
Cucremsbl ypaBHEHUN

9% IToBTOpEHHE, 0000IIEHNE, CUCTEMATHU3AIIMS 3HAHUM. 1
Cucremsbl ypaBHEHUN

97 [ToBTOpeHue, 006001IeHNE, CHCTEMATH3AIUS 3HAHUH. 1
DyHKIMHU

98 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIHS 3HAHUM. 1
DyHKIMHU

99 HToroBast KOHTpOJbHAsA paboTa 1

100 Wrorosas koHTposibHasA paboTa

101 O06o001enune, cucTeMaTH3aIys 3HaHUH 3a Kype aareOpsl U 1
Haday matematndeckoro aaiauza 10-11 kmaccos

102 O06o001m1eHne, cucTeMaTu3alus 3HaHUi 32 Kypc anreOpsl U 1
Hadan MaTematndeckoro adanausa 10-11 xmaccos

OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102




HOACHUTEJBHASA 3AIIMCKA

PabGouass mnporpamma yueOHOro Kypca «l'eomerpusi» 0a30BOro ypoBHA IS
obOyuaroruxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaabHOTO TOCYAAPCTBEHHOTO
00pa3oBaTEIBLHOIO CTaHJapTa CPeAHero oOIiero oO0pa3oBaHUs, C YYETOM COBPEMEHHBIX
MUPOBBIX TPEOOBaHUM, MPEABABISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPATUIUI
poccuiickoro oopazoBanus. Peanmzaius nmporpaMMbl 00ecrieunBaeT OBJIAJICHUE KITIOYEBBIMU
KOMIIETEHUIUSAMH, COCTABJISIONIMMUA OCHOBY Il CaMOpPa3BUTUS U  HEMPEPBHIBHOTO
o0Opa3oBaHMsl, ETOCTHOCTh OOIIEKYIbTYPHOTO, TMYHOCTHOTO M MO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YYaIOIINXCS.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca reoMETpuU Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs
00yCJIOBJIEHA MPAKTUYECKON 3HAYMMOCTBHIO METANpPEAMETHBIX U MPEIMETHBIX PEe3yIbTaTOB
oOy4YeHHs] TEOMETpUM B  HANPABICHUH JIMYHOCTHOTLO  Pa3BUTHS  OOYyYarolIUXCH,
(dbopmupoBaHus (YHKIMOHAIBHOW MAaTeMaTHYEeCKOM TIpaMOTHOCTH, HW3YYEHUS JpYrux
y4eOHBIX JUCHUIUIUH. PazBuTHe y 00ydaromuxcsi MpaBUWIbHBIX MPEICTABICHUNH O CYIITHOCTH
U IPOUCXOXKIECHUU T€OMETPUUECKUX abCTpakUuil, COOTHOIIEHUH PEAIbHOIO U UACAIBHOTO,
XapakTepe OTPaXKEHHs MAaTeMAaTHYECKOM HAYKOM SIBJIEHUM MU NPOLECCOB PEATBHOTO MHDA,
MEeCT€ TE€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOrO MOJEIMPOBAHUS B HAYYHOM
MO3HAHWUM W B TMPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
VYAIIMXCS, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAUMBIX ISl aJanTalii B COBPEMEHHOM
oO1uiecTBe.

I'eomerpust siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHEr0 OOIIEro
o0pa3oBaHHusl, TaK Kak 00eCreynBaeT BO3MOKHOCTh U3yUEHHUS KaK JUCHUIUIMH €CTECTBEHHO-
HAaYYHOU HAIPaBICHHOCTH, TAK U TYMaHUTAPHOU.

Jlornueckoe MbllieHHE, GOPMUPYEMOE MPU U3YUEHHH OOYUYaIOIIUMUCS MOHSATHHHBIX
OCHOB T'€OMETPUM U MOCTPOEHUM LEMOYKM JIOTMYECKHX YTBEPKICHHW B XOJE€ PEILICHHMS
r€OMETPUYECKUX 3aJa4, YMEHUE BBIIBUIaTh U ONPOBEpPraTh TMIIOTE3bl HEMOCPEACTBEHHO
HCIIOJIB3YIOTCSL TIPU PEIICHUH 3aJlad €CTECTBEHHO-HAy4YHOTro IMKJIAa, B YACTHOCTH U3 Kypca
buzuKH.

YMeHHe OpHEHTHPOBAThCS B MPOCTPAHCTBE MUIPAET CYIIECTBEHHYIO pOJIb BO BCEX
00JNacTsAX NeATeNIbHOCTH YesoBeka. OpueHTalus 4ejIoBeKa BO BPEMEHU U MPOCTPAHCTBE —
HEO0OXOJIMMOE YCJIOBHE €r0 COLMATBHOTO ObITHUS, (DOpMa OTPAKEHHSI OKPYIKAIOIIEro MUpa,
YCIOBHE YCIIEIIHOTO TO3HAHMWA M AaKTUBHOIO MpeoOpa3oBaHMs JAEHCTBUTEIBHOCTH.
OnepupoBaHre NTPOCTPAHCTBEHHBIMU 00OpazamMu OOBEIUHSET pa3Hble BUABI YUCOHOU H
TPYZOBOM JEATEIBHOCTH, SIBISIETCS OJHUM U3 MPOPECCUOHANBHO BaXKHBIX Ka4€CTB, IO3ATOMY
aKkTyaibHa 3a7a4a (opMuUpOBaHHS y 0OO0yYarOUUMXCsl MPOCTPAHCTBEHHOTO MBILIUICHHUS Kak
PA3HOBHUJIHOCTH OOpPAa3HOTO MBILIUIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTAa B TMOJATOTOBKE K
MPaKTUYECKOMN AESITEIIBHOCTU IO MHOTUM HAlPABJICHHSIM.



[lenp ocBoeHust mporpammbl ydeOHOro Kypca «['eomerpusi» Ha 06a30BOM ypOBHE
oOydeHus — o0meo0pa3oBaTeIbHOE W OOMICKYJIBTYPHOE pPa3BUTHE OOYYAIOIMIMXCS 4Yepes3
o0OecrieueHre BO3MOXXKHOCTH  TPHOOPETEHUS W HUCIOJB30BaHUS  CHCTEMATHUYECKHX
Te€OMETPUUECKUX 3HAHWUN U EHCTBUH, CICIIM(PUIHBIX TEOMETPHH, BO3MOKHOCTH YCIIEIITHOTO
OPOJIOJDKEHHST 00pa30BaHUsl 10 CIEHUAIBHOCTSM, HE CBSI3aHHBIM C  IPHKIAIHBIM
UCTIOJIh30BAHUEM T'€OMETPHUH.

[IporpamMMa mo reomeTpuu Ha 0a30BOM YpOBHE TpeaHA3HAYCHA I O0Yy4arolIuXcs
CpeIHEH IIKOJBbI, HE WCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYyJIHCHUH Ha YpPOBHE OCHOBHOTO
obmiero oopazoBanus. Takum oOpa3om, oOydaromirecs: Ha 6a30BOM YPOBHE JOJIKHBI OCBOUTH
o0IIre MaTeMaTUYECKHE YMEHHsI, CBSI3aHHBIC CO CIEIU(PUKON T€OMETPUU U HEOOXOJAUMBIC
IUIs )KA3HA B COBpPEMEHHOM oOrmiecTBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh U3yUYHUTh
reoMeTpuio Oonee TIyOOKO, €ciaM B JajbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B
reOMETPUYECKUX 3HAHUSAX B MPOPECCHOHATBHON IEATEIbHOCTH.

JIoCTIKeHHEe  [eTM  OCBOCHHS  MPOTPaMMBI  OOCCIIEYMBACTCS  PEIICHHEM
COOTBETCTBYIOIIUX 3aaad. [IpropuTeTHBIMEH 3aadamMu OCBOEHHsI Kypca «[eomerpum» Ha
06a3oBoM ypoBHe B 10—11 knaccax sBJSIIOTCS:

e (opmHpoBaHWE TPEACTABICHUS O TEOMETPUU KaK YaCTH MHUPOBOH KYJIbTYPHl H

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

e (opMUpPOBAHHE MPEICTABICHUS O MHOTOTPAHHUKAX M TeJax BPAIICHHUS KaK O
BRXHCHIINX MaTEMaTHYCCKUX MOJEC/AX, IO3BOJIIOIIUX OIUCHIBATD W HW3y4YaTh
pa3HbIC SIBJICHUS OKPYKAIOIIIETO MUPA;

e (dopmupoBaHHEC YMEHHUS PACIIO3HABATh HA YepTEXk,axX, MOJICISX U B pEaTbHOM MHUPE
MHOTOTPAaHHHUKH H TEJIa BPAIICHUS,

e OBJAJICHUE METOJAMH pCEIIEHUS 3aJad Ha TMOCTPOCHHUS Ha H300PAKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (dopmupoBaHUE YMEHUS OTICPUPOBATH OCHOBHBIMU MOHATHSIMHI O MHOTOTPAaHHUKAX U
TEJIaxX BPAICHUS ¥ UX OCHOBHBIMU CBOWCTBAMH,

e OBJIQJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX TUIIOB 33j71a4; (POPMUPOBAHUE YMCHHUS
IPOBOJUTH  HECJIOKHBIC JIOKA3aTeNbHbIC PACCYKICHHUS B  XOJAC PCUICHHUS
CTEPEOMETPUIECKHUX 3a]a4 U 33]1a4 C IPAKTHUECKUM COJICPKAHUEM;

e pa3BHUTHE WHTCIUICKTYaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH 0OydJarommxcs,
MO3HABATEIBHON  aKTHUBHOCTH, HCCIEAOBATEIbCKUX  yYMCHHHA, KPUTHYHOCTH

MBIIIJICHHUS;
e (¢opmupoBaHrue (PYHKIHMOHAIBHOW TPAMOTHOCTHU, PEJIEBAHTHON T€OMETPUM: YMEHUE
pacmo3HaBaTh ~ TPOSBICHUS  TEOMETPUYECKUX  TOHSATHUH,  OOBEKTOB U

3aKOHOMEPHOCTEN B PEAIbHBIX XU3HEHHBIX CHTYalMsIX W IPU U3YYEHUH APYTUX
y4eOHBIX  MpPEIMETOB, TMPOSBICHHUS  3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
(opMyIupOBaTh MX Ha S3bIKE T€OMETPUU U CO3[1aBaTh N€OMETPUUYECKHE MOJEINH,
IIPUMEHATb OCBOCHHBI TI'E€OMETPUYECKUN ammapar g peLICHUs IPaKTHUKO-
OpPMEHTUPOBAHHBIX  3aJa4, HWHTEPIPETUPOBATH W  OLEHMBATH  IIOJyYECHHBIE
pEe3yJbTaTHhI.



OTnuyuTeNnbHOM  OCOOGHHOCTBHIO MPOTPaMMbl  SABIISIETCS  BKIIOYEHHE B KypcC
CTEPEOMETPUM B Hayaje €ro M3y4eHHs 3aJad, pPElIaeMbIX Ha YpPOBHE HWHTYUTHBHOIO
MO3HAHUSA, U OINpeACIEHHBIM O00pa3oM oOpraHu3OBaHHas paboTa HAJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JOTHYECKOTO U MPOCTPAHCTBEHHOI'O MBIIUICHUS, CTUMYJIUPYET
MIPOTEKaHUE UHTYUTHUBHBIX IPOLECCOB, MOTUBUPYET K JATbHEHIIEMY U3YUYEHUIO MPEAMETA.

[Ipeanourenne OTHAETCA HArIAJHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO €CTb
TEOPETHUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb MPEAMETHO-TIPAKTHUYECKOU
JesTeNbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUM Yy Yydaluxcsi B Kypce
CTEPEOMETPUHU MPOBOAUTCS 3a CUET pEIICHUA 3aJady Ha CO3/JaHHE POCTPAHCTBEHHBIX
o0pa3oB W 3a7a4 Ha OIMEPUPOBAHHE MPOCTPAHCTBEHHBIMU oOpaszamu. Co3manme obOpasa
MIPOBOJIUTCS C ONOPOM Ha HATJISIHOCTh, @ OTIEpUpOBaHUE 00Pa30M — B YCIOBUSX OTBIICUEHUS
OT HAIJISIIHOCTHU, MBICIEHHOTO U3MEHEHUS €70 UCXOJHOTO COJAEPIKAHMS.

OcHoBHBIE conepxkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 xknaccax:
«Muororpanaukn», «lIpsmbple M TUIOCKOCTM B NPOCTPaHCTBE», «Tema BpalieHUs»,
«BeKkTopsl MW KOOpAWHATBL B NPOCTPAHCTBE». POPMHUPOBAHME JIOTUUYECKUX YMEHHU
pacnpenensercsa He TOJIbKO IO COJEep)KaTelIbHbIM JIMHUSAM, HO M IO rojaM OOydeHHs Ha
YPOBHE CPEJHET0 00111ero 00pa3oBaHus.

Copepxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEIMETHBIM pPE3yJbTaTaM OCBOCHHUS
pabouell mporpaMMbl, paclpeAesI€HHBIM MO0 rojaM OOYy4YeHHS, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI OBJIAJICHUE T€OMETPUUYECKUMH TMOHSATUSMU UM HABbIKAMU OCYLIECTBIISIIOCH
MOCJIEI0BATEIBHO U MOCTYHATENbHO, C COOJIIOIEHUEM MPUHIUIIA TIPEEMCTBEHHOCTH, YTOOBI
HOBBbIE 3HAHUS BKJIIOYAJIWCh B OONIYI0O CHCTEMY TIE€OMETPUYECKUX Mpe/ICTaBICHUN
0Oy4JaronuXxcsi, pacupssi U yriayosss e€, 00pa3ys MpOYHbIe MHOKECTBEHHBIC CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuyenne reometpun otBoauTcs 2 yaca B Hexento B 10 kinacce n 1 yac B Henemo B
11 xmacce, Bcero 3a fBa roga ooyuenus - 102 yueGHbIX yaca.



COILEPKXAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUSL CcTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, IMPOCTPAHCTBO.
[lonsiTie 00 aKCMOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPHH: AKCHUOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3anmHO€e pacnonokeHue npsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TTapaJICIIbHbIC
U CKpeumBaromuecs mnpsMble. llapamienbHOCTh MPSAMBIX M IJIOCKOCTEW B MPOCTPAHCTBE:
napajielibHbIE MPSMbIE B MPOCTPAHCTBE; MAPAIIIETBHOCTh TPEX MPSAMBIX; NApaIEIbHOCTD
MPSMOXA M IUIOCKOCTH. YTJIBI C COHANPABJICHHBIMU CTOPOHAMH; yIOJI MEXAY NPSIMBIMU B
npoctpancTBe. [lapamiennbHOCTh  IUIOCKOCTEW: MapajuledbHbIe IUIOCKOCTH; CBOMCTBA
napajuleNbHBIX IUIocKocTed. IlpocTeiiime npocTpaHCTBEHHbIE (GUIYpbl HAa MIJIOCKOCTH:
TeTpadp, Ky0, napajuieenume; NoCTpPOCHUE CEYEHUH.

[lepneHaAUKYISIPHOCTE MPSMOM M IUIOCKOCTU: TNEPIEHIUKYJSPHBIE MpsSMbIE B
IIPOCTPAHCTBE, MPSMBIE NApaUICIbHBIE W NEPHNEHAUKYJSPHBIE K INIOCKOCTH, IPU3HAK
MIEPIICHIUKYJIIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeMa O NPSMOM IEPIEHANKYISIPHOU
IJIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YIOJl MEXKY IMPSAMOM U IUIOCKOCTBIO; IBYTPAaHHBIN yIoJ,
JIMHEHHBIN yroa ABYTrpaHHOro yria. [leprneHIuKyasp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH
10 TUIOCKOCTH, PACCTOSIHUE OT NPSIMOM 10 TJIOCKOCTH, MPOEKIUs (PUTypbl Ha IMIOCKOCTD.
[leprieHIUKYISIPHOCTh IUIOCKOCTEN: NPU3HAK MEPHNEHIMKYJIAPHOCTH JBYX IUIOCKOCTEM.
Teopema o Tp€X NepneHaUKyIsIpax.

MHoOrorpaHHuKH

IloHsiTHE MHOTOrpaHHHKAa, OCHOBHBIE 3JEMEHTHl MHOIOIPAHHHMKA, BBINYKIBIE MU
HEBBIITYKJIBIE MHOTOTPAHHMKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: N-yronpHas mpusma;
ITpaHM M OCHOBaHUSA MPU3MBI, MpsMas W HAKJIOHHAs MpPU3Mbl; OOKOBas U TMOJHAs
MOBEPXHOCTh Npu3Mbl. [lapamnenenunen, nDpsMOYTrOJbHBIA MapajuleNICIANE] W  €ro
cBoiictBa. [lupammna: N-yronbHas mupamuia, TpaHd U OCHOBaHUE MHpPaMUIbl; OOKOBas U
IIOJIHASI TIOBEPXHOCTh NMUPAMU/IbI; PAaBUIIbHASL U yCEUEHHAS NUPAMHUAA. DIIEMEHTHI IPU3MBI
u nupamuibl. [lpaBunbHbIE MHOTOTPaHHUKW: TOHSITHE MPABWIBHONO MHOTOIPAHHUKA;
npaBuibHAs TpPU3Ma W TpaBUJIbHAs TNUpaMuia; NpaBWIbHAs TPEyrojbHas NUpamMuia |
NpaBWIbHBIN TeTpasap; KyO. [IpencraBineHue o mpaBUIIBHBIX MHOTOIPAaHHUKAX: OKTasdp,
nojeKa’ip ¥ ukocasap. CeyeHust npu3Mbl U IUPAMUABI.

CummMeTpus B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOU, MIIOCKOCTH.
DJIEMEHTBhl CHMMETPUH B IUPAMUIAX, TAPATUIETECTUIIEAX, TPABUIBHBIX MHOTOIPaHHUKAX.

Bbluucienue 5»1€MEHTOB MHOTOIPAHHMKOB: pEOpa, auaroHanu, yriel. I[liomanb
OOKOBOI TOBEPXHOCTH M TOJHONH MOBEPXHOCTH MNPSAMON NPU3MBI, IUIOMIAJb OCHOBAHHIA,
TeopemMa 0 OOKOBOW TOBEPXHOCTH MPSAMOU Tpu3Mbl. [Lmomans OOKOBOW MOBEPXHOCTH U
NOBEPXHOCTH IMPAaBWIBHOW NUPaMUIbl, TeOopeMa O IUIOIIAAd YCEUYEHHOW NUPAMUIBI.
[Tonsatue 06 06bEMe. OOBEM TUPaAMUJIBI, TPU3MBI.



[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHHUS MEXY IUIOMIAIIMU TTOBEPXHOCTEH,
00BbéMaMu TTOJOOHBIX TEIL.

11 KITACC

TeJsia BpameHus

[Hunuaapuyeckass MOBEPXHOCTb, OOpa3yrolIMe LHIMHAPUYECKOW IMOBEPXHOCTH, OCh
HUWIUHAPUYECKOM mnoBepxHOocTH. [{unuHzap: ocHoBaHMs U OOKOBasg IOBEPXHOCTH,
oOpa3ymolas 1 0Cb; IJIOaAb OOKOBON U MOJTHON MOBEPXHOCTH.

Konunueckasi moBepxXHOCTh, 00pa3yrolire KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHMWYeCKOM moBepxHOCTH. KoHyc: ocHOBaHMe W BepIiIMHa, 00pa3yromas U OCh; IUIONIA/b
OOKOBOM M MOJIHOM NMOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yolIie U BbICOTa; OCHOBAHUS U
OOKOBasi IOBEPXHOCTb.

Cdepa u map: meHtp, paamyc, AUamMeTp; IUIONaJb MOBEPXHOCTH chephl. B3anmuoe
pacnosoxeHue ceprl U IIIOCKOCTH; KacaTelbHas INIOCKOCTb K cepe; TIommaas chepsl.

N3o00pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MUIMH]Ipa 1 KOHYCA.

KomOunanuu Ten BpallleHHsi © MHOTOTPAHHUKOB. MHOTOTpaHHUK, OMUCAHHBIA OKOJIO
cdepsl; cepa, BIHMCaHHAs] B MHOTOI'PaHHUK, WJTM TEJIO BPALICHUS.

ITonsatue 06 o0véMe. OcHOBHBIE CcBOWCTBa 00BEMOB Tein. Teopema 00 o0BEME
MPSMOYTOJIBHOTO TMapajuieNienurnena u cieactsus u3 He€. O0bpEM munuHapa, konyca. O0bEmM
mapa ¥ 1iomab chepsl.

[TogoOHbie Tena B mpocTpaHcTBe. COOTHOUIEHUS MEXAY IUIOMAASMU MOBEPXHOCTEM,
00BEMaMHU ITOJOOHBIX TE.

Ceuenus umnuHApa (mapauieIbHO U TEPHEHAMKYJISPHO OCH), CEYCHHS KOHYyca
(mapanenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPILUHY), CEUCHUs 1apa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha miockocTd U B mpocTpaHcTBe. CIIOXKEHHWE W BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEeKTOpa Ha 4uciio. PaznokeHue BEKTopa 1o TpEM HEKOMILJIaHAPHBIM BEKTOpaM.
[IpaBuno mapauienenunena. Pemenue 3a1a4d, CBI3aHHBIX ¢ IPUMEHEHUEM MPABUII IEUCTBUN
¢ BekTopamu. [IpsmMoyroiyibHasi cuctemMa KOOpAUHAT B pocTpaHcTBe. KoopanHaThl BEKTOpA.
[Ipocreiiiive 3a7aun B KOOpAUMHATAX. YTOI MeXAy BekTopamu. CkansipHOEe IMPOU3BEICHUE
BEKTOPOB. BhIunciieHne yriioB MEXIy MPSMBIMU U TUIOCKOCTsIMU. KoopiMHaTHO-BEKTOPHBIH
METO/ IIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJbTaThl OCBOSHHUS MPOTpaMMbl ydeOHOro npenMera «MartemaTukay
XapaKTEPU3YIOTCS:
I'paxxpanckoe BocnMTaHKe:



c(OpPMUPOBAHHOCTBIO TPAXKTAHCKOW TMO3UIMH OO0y4aromerocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHMCKOrOo OOIIECTBa, MPEACTABICHUEM O MaTeMaTHYEeCKHX
OCHOBaxX (PYHKIMOHHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHUN, MPOLENYpP TPakJaHCKOTO
oOmiecTBa (BBIOOPBI, OMPOCHl W IIp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (PYHKUIMSAMU U HA3HAUCHUEM.

IMaTpuoTnyeckoe BOCIUTAHME:

C()OPMUPOBAHHOCTBI0 POCCUMCKOW TPakJaHCKOM HJIEHTUYHOCTH, YBAXKEHUSI K
OPOIUIOMY M HACTOALIEMY POCCHUICKOM MaTeMaTHKH, LIEHHOCTHBIM OTHOIIEHHUEM K
JOCTUKEHHUSIM POCCUIICKMX MAaTEMaTHUKOB M POCCUHCKONM MaTEeMaTHMYECKOM MIKOJIbI, K
MCIIOJIb30BAaHUIO ATUX JOCTUKEHHUI B JPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

OCO3HAaHUEM JIyXOBHBIX IIEHHOCTEHl pOCCHUHCKOro Haponaa; cHOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O  CO3HAHUS, JTHUYECKOTO IMOBEACHMS, CBSI3aHHOTO C IMPAKTUYECKUM
MPUMEHEHHUEM JOCTHKCHUI HAyKU U ICATEIHHOCTHIO YUEHOTO; OCO3HAHMUEM JIMYHOTO BKJIa1a
B IIOCTPOCHUE YCTONYHUBOTO OYIYIIETO.

JcTeTHYeCKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHMEM K MHpYy, BKJIIOYas 3CTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pPEIICHUW, PaCCYX ACHHUN; BOCIPUUMYHMBOCTBIO K
MaTEMaTHYECKUM acleKTaM Pa3InYHBIX BUIOB UCKYCCTBA.

du3uyeckoe BOCIUTAHHE:

c(OPMUPOBAHHOCTBIO YMEHHUSI MPHUMEHATh MaTeMaTHYeCKHe 3HaHHMs B MHTEpecax
3I0pOBOro U 0e30macHoOro oopasa *HU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mnHTaHHE, COAJaHCUPOBAHHBIA PpEXUM 3aHATHM W OTAbIXa, peryJspHas
busnyeckas aKTUBHOCTb); (PU3NYECKOTO COBEPIICHCTBOBAHMS, MPU 3aHATUSX CHOPTHBHO-
03/I0POBUTEIHHON ACSITETHEHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LEHHOCTU TPY0JII00US; HUHTEPECOM K Pa3IUYHBbIM
chepam mnpodecCHOHANBHOW  JIESATEIbHOCTH, CBSI3aHHBIM € MaTeMaTUKOW u e
NPWIOKEHUSMH, YMEHHEM COBEpIIaTh OCO3HAaHHBIM BbIOOp Oyaymieir mnpodeccuun u
pealn30BbIBaTh COOCTBEHHBIE J>KM3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIHOCOOHOCTHIO K
MaTeMaTHUYEeCKOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO Ha MPOTXKEHUH BCEH KU3HU;
TOTOBHOCTBIO K AKTHBHOMY YYacCTHIO B PEIICHMHM NPAKTHUECKUX 3a/Jad MaTeMaTU4eCKOu
HATPaBIICHHOCTH.

JKOJIOrMYecKoe BOCIMTAHHE:

c(OPMHUPOBAHHOCTHIO IKOJIOTUYECKON KYJIbTYphl, TOHUMAHUEM BJIUSHUS COIMAIBHO-
HKOHOMUYECKUX MPOILECCOB HA COCTOSHUE MPUPOTHOM M COIMAIbHOM Cpellbl, 0CO3HaHUEM
r00anpHOTO0  XapakTepa HKOJIOTMYECKHUX MpoOJieM; OpueHTalue Ha MpUMEHEHHE
MaTeMaTUYECKUX 3HaHWM JUIsl pelleHus 3aJad B 00JacTH OKpY’Karolled cpensl,
IUIAaHUPOBAHUS TIOCTYIKOB M OLEHKM HMX BO3MOXHBIX IOCIEACTBUN JUIsl OKpY’Karollen
Cpelbl.

LleHHOCTH HAYYHOTO MO3HAHMS:



C(OPMUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAyKH W OOIIECTBEHHOW NMPAaKTUKH, MOHMMAaHUEM MATEeMAaTUYECKOH HayKH Kak
cepbl YeIOBEUECKOW AESITEIBbHOCTH, ATANOB €€ Pa3BUTHUA U 3HAUUMOCTH ISl Pa3BUTHS
[UBIJIN3AIMH; OBJAJCHHUEM S3BIKOM MAaTeMaTHKH M MaTeMaTU4eCKOW KyJIbTYypoW Kak
CPEACTBOM ITO3HAHUS MHPA; TOTOBHOCTBIO OCYIIECTBIISATH TPOSKTHYIO U HCCIIEIOBATEIBCKYIO
HESITeTbHOCTh WHAMBHYyaIbHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble  pe3yJibTaTbl  OCBOGHHSI  MPOTpaMMbl  y4eOHOro  MpeaMeTa
«MaremaTuka» XapaKTepU3ylOTCS OBJIAJICHUEM YHUBEPCAIBLHBIMU HO3HABAMENbHBIMU
0elcCmeUsMy, YHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATbHbIMU
Dpe2yIAMUBHbIMU OelCMBUIMU.

1) Vuueepcanvuvie no3nasamenvhvle Oeticmeus, o0becneuusaom @opmuposarue
0a306blX KOSHUMUBHBIX NPOYeccos ooOyuarwuxcsa (0ceoeHue Memooo8 NO3HAHUS
OKpYJcaowe2o Mupa, NpuUMeHeHue J102UUeCKUX, UCCLe008ameNbCKUX Onepayuli, yMeHull
pabomams ¢ ungpopmayueii).

Bba3oBble Jioruyeckue aeiicTBUS:

e BBIBJISITh U XapaKTEpU30BaTh CYIICCTBEHHbIE TMPU3HAKA MATEMATUYECKUX
00BEKTOB, MOHATUI, OTHOIICHUN MEXTy TOHATUSAMU; POPMYIUPOBATH ONPEICTICHUS
MOHSITHIA; YCTAaHABJIMBATH CYIICCTBEHHBIN MPU3HAK KIacCU(PHUKAIINHN, OCHOBAHUS IS
000011IeHNs U CPABHEHHUSI, KPUTEPUHU TPOBOJUMOIO aHAIN3A;

e BOCHPHUHUMATH, GOPMYIUPOBATH U IPEOOPA3OBLIBAThH CYXKACHUSA: YTBEPAUTEIbHBIE U
OTpHULaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOLINE; YCIOBHBIE;

e BBIBJISITh MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TMPOTHUBOPEUUS B
(dakTax, MaHHBIX, HAOMIOACHUSX W YTBEPXKACHUAX; MpeJyiaraTb KPUTEPUH IS
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

e JIeTIaTh BBIBOJBI C MUCIIOIH30BAHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U UHYKTUBHBIX
YMO3AKJIFOUCHUH, YMO3aKJIFOUYEHUI 110 aHAJIOTUU;

e TMPOBOAWTH CAMOCTOATEIBHO JOKA3aTeJbCTBA MATEMAaTHYECKUX YTBEPKICHUI
(IpsiMBIE W OT MPOTHUBHOTO), BHICTPAUBATh apTyMEHTAIUIO, IPUBOIUTEL MTPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS M BHIBOIBI;

e BBIOMpaTh Croco0 perieHus y4eOHOW 3a7aud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelleHusi, BbIOMpaTh Haubojiee MOAXOIAMIMM C y4E€TOM CaMOCTOSITENIBHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabcKkue 1eHCTBUA:

e HCMOJb30BAaThb BONPOCHI KAk HMCCJIENOBATENbLCKUM  HMHCTPYMEHT  IO3HAHWS,
GopMynupoBaTh  BOINPOCH,  (UKCUPYIOLIME  MPOTUBOpEUYHE,  MpodIemy,
YCTaHABIIMBAaTh HCKOMOE M JlaHHO€, (hOPMHpOBATh THUIIOTE3y, APTyMEHTHPOBAThH
CBOIO MMO3ULINI0, MHEHHE;



MPOBOAUTH CAMOCTOSITENILHO CIJIAHUPOBAHHBIA JKCIIEPUMEHT, HCCIIEIOBAHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBeKTa, SIBICHHS, TMpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX Ty 00bEeKTaMu, SIBJICHUSIMH, TIPOIIECCAMU;
CaMOCTOSTENbHO  (opMynupoBaTh OOOOIIEHHSI W BBIBOABI IO pE3yJbTaTam
MPOBEACHHOTO  HAOMIONEHMS,  WMCCIEIOBAaHUSA,  OICHWBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OIICHUIA;

IPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TIpoliecca, a TakKe  BBIJIBUTaTh
MPETNOI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

2)

BBISBJIATH 1eUUINTH HH(OPMALINY, JAHHBIX, HEOOXOJUMBIX JIJIsl OTBETAa HA BOIPOC
U IS pelIeHus 3a1a4H;
BbIOMpaTh MH(OpPMALMIO M3 HCTOYHUKOB pa3JIMYHBIX THUIIOB, AHAIU3UPOBATb,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIUIO PAa3IMYHBIX BUJOB U (HOpM
MPEICTABJICHHUS;
CTPYKTYpPUpPOBaTh MHGOPMALMIO, MPEACTABIATH €€ B pa3iuYHbIX (opmax,
WJUTIOCTPUPOBATH IpapUuecKu;
OLICHMBATh HaAEKHOCTh MH(GOPMALMU MO CaMOCTOSITENbHO C(HOPMYIHMPOBAHHBIM
KPUTEPUSIM.

Vuueepcanvnvie KOMMYHUKAMUGHbIE Oeticmeusl, obecneuusaiom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUATOUUXCSL.
Oo0menue:

BOCIpUHUMATh U (OPMYJIMPOBATHh CYXJIEHUS B COOTBETCTBUM C YCIOBUSMHU U
LEeJISIMUA OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHHWS MO XOAYy pCEIICHUS 3a7auH,
KOMMEHTHPOBATH MOJYYEHHBIN pPE3yIbTarT;

B XO0/€ OOCYXIEeHMsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMBl,
npoOsieMbl, pemaeMod 3aJayd, BbBICKA3bIBaTh MWJEW, HAIEJIEHHbIE Ha IOMCK
pPELIEHUs; COMOCTABIATH CBOM CYXKIEHHS C CYXICHUSMH JIPYTHMX YYaCTHHUKOB
auanora, oOHapy>KMBaTh pa3iMuM€ U CXOJACTBO IMO3UIMI; B KOPPEKTHOH (dopme
(bopMyIMpOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIIATh PE3yJIbTaThl pELIEHUs 3aJadd, OKCIIEPUMEHTA, HCCIIEIOBAHMS,
MIPOEKTa; CAMOCTOSTEIbHO BBIOMPATh (opMaT BHICTYIUIGHHS C Y4€TOM 3ajad
pe3eHTallMi U 0OCOOEHHOCTEN ayJUTOPHUH.

CoTpyaHuvecTBo:

MOHUMATh M UCTIOJIH30BATh MPEUMYIIECTBA KOMAHIHON ¥ UHMBUIYATbHOU PaOOTHI
Py pEIIeHUH YYeOHBIX 3a/lady; MPUHUMATh IIe7b COBMECTHOW JEATEIhHOCTH,
IJIAHUPOBATh OPTAaHW3AIUI0 COBMECTHOW pPabOThI, paclpencisaTh BUILI PpadoT,
JIOTOBApUBATLCSA, OOCYXKAaTh TPOIECC U Pe3ynbTaT pabdoThl; 0000IIaTh MHEHHS
HECKOJIBKHUX JTFO/ICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (oOcykneHus, OOMEH MHEHUH,
«MO3TOBBIE IMITYPMBD) U WHBIE); BHIIOIHITH CBOIO YacTh PaOOTHI U KOOPJAHMHUPOBATH
CBOM JICHCTBUSI C IPYTUMHU WICHAMU KOMAaH]IbI; OIICHUBATh KAYECTBO CBOETO BKJIA/a



B O0mMI TNPOAYKT TO KpUTEPUSM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMH
B3aNMOJICUCTBUS.
3) Vuusepcanvuvie pecynamuenvle Oeciicmeus, obecnewusaiom Gopmuposanue
CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.

Camoopranusanmusi:

e COCTaBIIAATH IIJIaH, AJITOPUTM PEIICHUS 3aa91, BRIOUPATH CIIOCO0 PEMICHHS C YIETOM
MMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOUM MH(OpMAITHH.

CaMOKOHTPOJIb:

e BJIAJICTh HAaBBIKAMHU ITIO3HABATEILHON pPEQIIEKCHH KaK OCO3HAHUS COBEPIIACMBIX
JEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, MX PE3yJIbTAaTOB; BIAJETh CIIOCOOAMH
CaMOTPOBEPKH, CAMOKOHTPOJIS TIpoliecca U pe3yibTaTa PEHICHUs] MaTeMaTH4eCKOn
3a/lauu;

e TMPEABUJCTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPU PEIICHUU 3a]auyH,
BHOCHUTh KOPPEKTHUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HaWJEHHBIX OMMUOOK, BEIIBJICHHBIX TPYIHOCTEH;

e OIICHUMBATh COOTBETCTBUE pe3yibTaTa ILEIU U YCIOBUAM, OOBSCHATH MPUYUHBI
JOCTW)KEHUST WM HEAOCTWKEHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KUIACC

OmnepupoBaTh MOHATHIMH: TOYKA, IPSMasi, IITOCKOCTb.

[IpuMeHsITh aKCHOMBI CTEPEOMETPUM H  CIEICTBUS W3 HHX TP  PEUICHUH
reOMEeTPUUYECKUX 3a/1a4.

OnepupoBaTh MOHATUSMHU: NAPAJUICABHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX U
IIJIOCKOCTEH.

KrnaccuduimpoBaTs B3aUMHOE pacloio’KeHHE MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JIBYTPAaHHBIA YTOJ, TpaHU ABYTPAHHOTO yria, pedpo
JABYTPAHHOTO YIJIa; TMHEHHBIN YroJl IBYIpaHHOTO yIila; TpajycHas Mepa ABYTPAaHHOIO yIiia.

OnepupoBaTh MOHITUSIMH: MHOTOTPAHHUK, BBITYKJIBIA M HEBBIMYKJIBIH MHOTOTPAHHUK,
AJIEMEHTHI MHOTOI'paHHUKA, IPABUIIbHBIA MHOTOTPaHHHUK.

Pacro3naBaTh OCHOBHBIE BUIbI MHOTOTPAaHHUKOB (MMUpaMHUIa; TPU3Ma, MPSIMOYTOIbHBIN
napasuiesienumnes, Kyo).

KnaccudpunupoBaTe MHOTOIpaHHUKH, BBIOMpas OCHOBaHUS HJs KiIaccU(UKaAUU
(BBIMTYKJIbIE W HEBBIMYKJbIE MHOTOTPAHHUKH, MPAaBUIbHbIE MHOTOTPAHHHUKHU; MpsIMble U
HAKJIOHHBIE TIPU3MBI, MTApaJIJICTEIHIIE b ).

OnepupoBaTh MOHATUSAMU: CEKYIIask IUIOCKOCTh, CEYeHHE MHOTOI'PaHHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOCHUS CEUEHUH, UCIIOIB3Ys METO/] CIIE/I0B.



CtpouTh ceyeHHUs] MHOTOTPAHHUKOB METOJIOM CJEJO0B, BBIMNOJHITh (BBIHOCHBIEC)
MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHHU3Y.

Pemate 3amaun Ha HaXO0XJACHHUE TEOMETPUUECKUMX BEJIWYMH MO oOpa3iaMm WiH
aNropuT™MaMm, MPUMEHSST U3BECTHBIE AHATUTUYECKHUE METOJbI MPHU PEIICHUH CTaHAApTHBIX
MaTeMaTUYECKUX 3ajJlad Ha BBIYMCIICHUE PACCTOSHUN MEXIY JBYMSI TOUKAMH, OT TOUKHU [0
MPSIMOM, OT TOUKH JO IIOCKOCTH, MEXKY CKPEIIUBAIOIIUMUCS MPSIMBIMH.

Pemate 3amaum Ha HaXO0XJACHHUE TEOMETPUUECKUMX BEJIWYMH MO o0pasuaMm WiH
aIropuT™MaM, MPUMEHSST MU3BECTHBIE AHAIMTUYECKHUE METOJIbI MPH PEUICHUU CTaHJIAPTHBIX
MaTEMaTUYECKUX 3a/1ad Ha BBIUMUCICHUE YIJIOB MEXIY CKPEIIUBAIOMIMMUCS MPSMBIMHU,
MEXK]ly IPSMOM U TIJIOCKOCTBIO, MEXAY INIOCKOCTSIMU, ABYTPAHHBIX YTJIOB.

Brruncnars 00bEMBI U TUIONIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, MUpaMu/ia)
C mpuMeHeHueM (OpPMyJ; BBIYUCIATH COOTHOIICHHS MEXKIY IUIOMAISIMU MOBEPXHOCTEH,
00BEMaMU MOA0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHSTUSIMU: CUMMETPUS B MPOCTPAHCTBE; IEHTP, OCh M IUIOCKOCTh
CUMMETPUH; LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPHI.

N3Bnekars, npeoOpa3oBbIBATh U HUHTEPIPETUPOBATH uH(popmMaIuio 0
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, IPEICTABICHHYIO HA YEPTEKaxX U PUCYHKAX.

[Ipumensaty reomerpudeckue (akThl IS PEIICHHS CTEPEOMETPUUYECKHUX 3ajad,
MPENOoIaralouX HECKOJIBKO 1IaroB PeIICHUs, €CIIM YCIOBUS IPUMEHEHUS 3aJIaHbl B SBHOM
dhopme.

[IpumeHsaTh mpocTelIMEe TPOrpaMMHbBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUYECKHX 3a1ay.

[IpuBoauTh TpPUMEPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE U KHU3HU,
pacro3HaBaTh NPOSBJICHUE 3aKOHOB TEOMETPUH B UCKYCCTBE.

[IpuMeHsTh TOTyYEeHHbIC 3HAHUS HA MPAKTUKE: aHAJIN3UPOBATh peajibHbIC CUTYallUU U
MPUMEHATh W3YYCHHBIE TIOHATHS B TMPOLECCE TOHCKA PEIICHUS MaTeMaTUYeCKH
chOpMyTUPOBAHHON MPOOIEMBI, MOJICTUPOBATh PEAIbHBIE CUTYAIlMH Ha SI3bIKE T€OMETPHH,
HCCIIeIOBATh MOCTPOEHHBIE MOJIEHU C UCIIOIB30BAaHUEM Ie€OMETPUUYECKUX MOHSITUNA U TEOPEM,
ammapara anreOpbl; pemaTh NPaKTUYECKHE 3aJayd, CBSI3aHHBIE C HaXOXICHUEM
r€OMETPUYECKUX BEJIMUUH.

11 KUIIACC

OnepupoBaThb  MOHATUSAMHU:  LWJIMHAPUYECKass  MOBEPXHOCTh,  oOpa3zyrolue
MWIMHIPUYECKONH TIOBEPXHOCTH; IIWIIMHADP;, KOHHWYECKash TMOBEPXHOCTh, OOpa3yrolne
KOHUYECKOW MOBEPXHOCTH, KOHYC; ChepruecKas MOBEPXHOCTb.

Pacno3naBate Tena BpaieHus (LMIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI OTYYEHUS TEJ BpalllEHUSI.

KrnaccudunupoBaTs B3aUMHOE pacnoioskeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATHSAMU: IIAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA CETMEHTA;
IIapOBOI CJI0HM, OCHOBAHHE LIAPOBOTO CIIOSI, BEICOTA IAPOBOT'0 CIIOST; IIAPOBOI CEKTOD.



Boruncnsate 00bEMBI U IJIOMIAAN TIOBEPXHOCTEH TeJ BpalEHUs], TEOMETPUUYECKUX TEII C
npuMeHeHueM Gopmy.

OnepupoBaTh NOHATUSMU: MHOTOI'PAHHUK, BIIMCAHHBIM B cepy M OMMCAHHBIN OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAICHHUS.

BBIYUCHATE COOTHOIIEHHSI MEXKY IUIOMIAASIMHU MOBEPXHOCTEN U 00bEMaMH MOJOOHBIX
Tell.

N300paxaTh u3ydyaeMble (UIYpbl OT PYKH M C NMPUMEHEHHEM IPOCTHIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) TUIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp:
BHJI CBEPXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILCHHUS.

N3Bnekars, WHTEPIPETUPOBATH 51 npeoOpa3oBbIBATh uH(popmanuio 0
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeKaxX U PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpIMONMHATE NEUCTBUSA CIOKEHUST BEKTOPOB, BBIUWTAHHUS BEKTOPOB W YMHOXKEHUS
BEKTOpA Ha YKCII0, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00J1a/1at0T.

[IprMeHATh MpaBUIIO NTapajuIeIICIUIEAA.

OnepupoBarh NOHATHIAMU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIMHATBHI BEKTOPA, YTOJ MEXAY BEKTOPAMU, CKaJIAPHOE
IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTe cymMMmy BEKTOpPOB M TPOM3BEACHHE BEKTOpPA HA YHUCIO, YroJd MEXKIY
BEKTOpPaMH, CKaJsIpHOE IPOU3BEACHUE, PACKIAABIBATL BEKTOP IO ABYM HEKOJUIMHEAPHBIM
BEKTOPaM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KaPTOBOW CHCTEME KOOPAMHAT.

[Ipumensaty reomerpuyeckue (HakTbl I PEIICHHS CTEPEOMETPUUYECKHX 3ajad,
MIPEANONATalOIINX HECKOJIBKO IIar0B PELICHHUs], €CIIU YCIOBUS IPUMEHEHUS 3a/1aHbI B IBHOM
dhopme.

Pemare mpocredmme reOMETpUYECKME 3aJayd  Ha I[PUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METO/IA.

Pemare 3amaum Ha [10KA3aTENbCTBO MATEMAaTHYECKMX OTHOIICHHM W HAXOXKIECHUE
r€OMETPUYECKUX BEIUYHMH MO 00pa3laM WM aJlfOpUTMaM, MPUMEHSS U3BECTHBIE METOMbI
IIPY PEIIECHUU CTaHIAPTHBIX MATEMAaTHYECKUX 3a1a4.

IIprMeHATh IPOCTENIIME IPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKALIMOHHbIE
CUCTEMBI [IPH PELIEHUN CTEPEOMETPUUYECKHX 3a1a4.

[IpuBoauTh TpUMEpPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEW B MPUPOAE U IKHU3HU,
pacIio3HaBaTh NPOSIBICHUE 3aKOHOB T'€OMETPUM B UCKYCCTBE.

IIprMeHATh NONy4YEHHBIE 3HAHUS HA MPAKTUKE: AHAIM3UPOBATh PEaJIbHbIC CUTyallud U
IIPUMEHATh H3YyYEHHBIE TIOHATHA B IIPOLECCE TOMCKA PELICHUS MAaTeMaTUYECKH
c(OpMyJIMPOBAHHON IPOOJIEMBI, MOAEIMPOBATh PEAJIbHBIE CUTYallMM Ha SI3bIKE T€OMETPUH,
UCCIIEI0BATH IIOCTPOCHHBIE MOJIEIIN C UCIIOJIB30BAHUEM I'€OMETPUUYECKUX TIOHITUI U TEOPEM,
anmapara anreOpbl; pemarb MpPaKTUYEeCKHe 3aadyd, CBA3aHHBIE C HaXO0XKICHUEM
r€OMETPUYECKUX BEIMYHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie | Ilpakruyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 BBenenue B ctepeoMeTpuio 10
5 [IpsimMbIe ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanmienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [leprieHIUKYIAPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
4 Vsl Mexay NpsSMBIMU U IJIOCKOCTSIMU 10 1
) MHororpanHuKu 11 1
6 OO6BEMBI MHOTOI'paHHUKOB 1
7 IToBTOpEHME: CEUEHHUSI, PACCTOSIHUSA U YIJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KITACC

KoanyecTBo yacoB DJIEKTPOHHbIE

HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne ni/mm P Konrpoabnbie | IIpakTHyeckue (mpp )

NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypcbl

Tena BpameHus 12

OO0BEMBI TEN 5

BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpenue, 06001ICHNE, 7 1

crucTeMaTu3auuvs 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




HHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE TIOHSTHS CTEPEOMETPUH: TOUKA,
npsiMasi, INOCKOCTbh, TpocTpancTBo. [IpaBuia
M300pakeHNs Ha pUCYHKAX: H300pakeHUs
TUTOCKOCTEH, apajIeIbHBIX TPSMBIX
(OTpE3KOB), cepeAHBI OTPE3Ka

IlousTus: NepeceKarommecs 1miI10CKOCTH,
nepeceKkarommecsa npsAamas 1 rmiIoCKOCTb

[TonsTus: NepeceKkaromuecs miI0CKOCTH,
nepecekaromuecs npsamas 1 rmiI0CKOCTb

3HaKOMCTBO C MHOT'OrpaHHUKAMH,
I/I306pa)KCHI/Ie MHOT'OT'PpAaHHUKOB Ha pUCYHKAX,
Ha IMPOCKIMOHHBIX YCPTEIKAX

HavanbHble cBeieHus 0 Kyoe U mupamujie, ux
pa3BépTku U Mojenu. CeueHust
MHOT'OI'PAaHHUKOB

HauanbsHble cBeieHNs 0 KyOe U mupamujie, ux
pa3BEépTkH U Moaenu. CeueHus
MHOTI'OIr'paHHUKOB

[TonsiTrie 06 akcMOMATHYECKOM MOCTPOESHUU
CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUN U
CJIEICTBUS U3 HUX

[TonsiTue 06 aKCHOMaTHYECKOM OCTPOCHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEZICTBUS U3 HUX




[TonaTue 06 akCHOMAaTHYECKOM ITOCTPOCHUH

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX
[TonaTne 06 aKCHOMAaTUYECKOM MTOCTPOCHUH

10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
B3anMHoe pacnonoxeHue npsMbIX B

11 IPOCTPAHCTBE: IepeceKaroIuecs,
napajuleJIbHbIE U CKPELMBAIOIIUECS IPSIMbIE
[TapannenbHOCTh NPSMBIX M IUIOCKOCTEH B

12 IPOCTPaHCTBE: MapajljiesbHbIe NPsMbIE B
IIPOCTPAHCTBE; MapaJlIeIbHOCTh TPEX MPAMBIX
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

13 npoctpasctse: [lapaniensHOCTh NPsMON U
IJIOCKOCTH

14 VTIu1Bl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay nNpsiMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapamienbHOCTB IIIOCKOCTEN: MapasulesIbHbIE
MJIOCKOCTH

18 CBolicTBa napajuieabHbIX INIOCKOCTEN

19 [Ipocreiimme npocTpaHCTBEHHbIE (PUTYpHI Ha
IUIOCKOCTH: TETpa’ip, KyO, mapasuienenumnes

20 [TocTpoenue ceuennmii

21 [TocTpoenue ceuennmii
Kontponbnas padora mo teme "[Ipsvbie u

22 MJIOCKOCTH B TIpocTpaHcTBe. [lapannenbHoCTh
MPSAMBIX U ITOCKOCTEH"

93 [IeprieHAUKYIAPHOCTD NPSAMOU U IIJIOCKOCTH:

NEePIEeHIUKYIIIPHBIE IPSIMbIE B IPOCTPAHCTBE




IIpsimMble napaiienbHbIe U EPIEHIUKYIISIPHBIC

24
K IIJIOCKOCTHU

o5 ITpsimble napasuieabHbIC U IEPIEHIUKYIIIPHBIE
K IIJIOCKOCTH

26 [Tpu3Hak neprneHIuKyJIIPHOCTH IPSIMON U
IUIOCKOCTH

7 [Ipu3Hak neprnesauKyJIApHOCTH IPSIMOU U
IJIOCKOCTH

28 Teopema o npsAMON NepIEHANKYIAPHON
IJIOCKOCTH

29 Teopema o npsAMON NEpIEHANKYIAPHON
IUIOCKOCTH

30 Teopema o0 psIMO¥ ITEPIIEHAUKYIISPHON
IJIOCKOCTH
[lepneniuKynsip ¥ HaKJIOHHBIE: PACCTOSHUE OT

31 TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOU
J10 TUIOCKOCTH
[lepieHIUKYNIAp U HAKIIOHHBIE: PACCTOSIHUE OT

32 TOYKH JI0 THIOCKOCTH, PACCTOSTHUE OT MPSIMOI
J10 TUIOCKOCTH
[lepnieHIMKYIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT

33 TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT MPSIMOU
JI0 MIJIOCKOCTH
[lepnieHIMKYIsIp ¥ HAKJIIOHHBIE: PACCTOSHUE OT

34 TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT MPSIMOU
JI0 MIJIOCKOCTH

35 VYTrabl B IPOCTPAHCTBE: YO MEXAY NPSIMON U
IUIOCKOCTBIO

36 JIByrpaHHbIN yroJ, JUHEHHBIA YOl

JIBYTPaHHOIO yria




37

JIByrpaHHBIN yroJl, TMHEHHBIN yroil
JBYTPAHHOI'O yIJla

38

[lepneHAuKyISIPHOCTD MIJIOCKOCTEN: IPU3HAK
NEePHEHANKYJISIPHOCTH ABYX MIIOCKOCTEH

39

[leprieHIUKYISAPHOCTD MIIOCKOCTEH: MPU3HAK
NEPIEeHIUKYISIPHOCTH ABYX IIOCKOCTEN

40

[lepneHAUKYIAPHOCTD MIIOCKOCTEN: MPU3HAK
MEPIECHANKYJISIPHOCTH ABYX IIOCKOCTEN

41

Teopema o0 TpEX nepHeHAUKYIApax

42

Teopema o0 TpEX nepHeHAUKYIApax

43

Teopema o0 TpEX nepneHAUKYIIPax

44

KonTponbhas pabota nmo remam
"IlepneHqIUKYISIPHOCTD NMPAMBIX U
Hn

miockocte" u "YTibel MeXy NPSIMBIMU U
IocKocTamMu"

45

[TousTue MHOT'Or'paHHHUKaA, OCHOBHBIC
OJIECMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOTPAHHHUKH, pa3BépTI<a
MHOI'OrpaHHHUKa

46

[Ipusma: n-yronpHas pu3Ma; rpaHu v
OCHOBAHHUS IPU3MBI; IPsIMast U HAKJIOHHAsS
npu3Mbl; OOKOBas U MOJIHAS TTOBEPXHOCTh
IPU3MBI

47

[Tapamenenunen, IpsAMOYIrOJIbHbIN
napajulesIeuIe] U ero CBOMcTBa

48

[Inpamupa: N-yroapHas NupaMua, TpaHd U
OCHOBaHME IMPaMHJIbl; OOKOBas M MOJIHAS
MOBEPXHOCTb TUPAMU/IBL; IPABWIIbHAS U
yCceduE€HHas MUpPaMHUAA

49

HpaBI/IJ'II)HI)IC MHOTI'OI'PpaHHUKH: ITIOHATUC




MPABIJILHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
npu3Ma ¥ MpaBUIbHAS MMPAMHUJIA; TPABUIIbHAS
TpeyrojbHas MupaMua U MPaBUIBHBIN
TeTpa’ap; Kyo

[IpencrasieHue o NpaBUIBHBIX

50 MHOTOTPaHHHUKaX: OKTa’3p, 10AEKadIp U 1
UKOCadP.
CuMMmeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, IPSIMOM, IIIOCKOCTH.
o1 DeMEHTbl CUMMETPUH B UpaMuax, 1
napajuieJenune1ax, NpaBUIbHbIX
MHOTOTpaHHHUKaX
59 Boruncnenue 31€MEHTOB MHOTOTPaHHUKOB: 1
pé0pa, TuaroHanu, yribl
[Tnomans 60KOBOM MOBEPXHOCTU U MOJIHON
53 MOBEPXHOCTHU NPSIMOM IPU3MBI, TUIOIIATb 1
OCHOBaHMH, TeopeMa 0 OOKOBOH MOBEPXHOCTH
IIPSAMOM TIPU3MBI
[Tnomaabr 60KOBOI MOBEPXHOCTH U
54 MIOBEPXHOCTU IIPABWIIBHOM MUPaMUIbI, 1
TeopeMa o IUIOIAA OOKOBOM MOBEPXHOCTH
YCE4EHHOU MUPaMHU/IbI
55 KonTtponsHas pabora o Teme 1
"MHororpanHukm"
56 [TonsTre 06 00BEMeE 1
57 O0BEM TUpaMHUTBI 1
58 O0BEM TUpamMu B! 1
59 O0BEM TUpamMu B! 1
60 O06BEM nupamMuIb! 1
61 O0BEM IPU3MBI 1




62 O06BEM pu3MBbI

63 O0BEM TIPU3MBI

64 KonTtponbHast padora o Teme "O0bEMBI

MHOTOTPaHHHUKOB"

[ToBTOpEeHUE, 0600IICHNE CHCTEMATH3AIIHS
65 3nanuil. [loctpoenue ceueHmii B
MHOTOTPaHHHKE

[ToBTOpEHME, 0000IIICHNE CUCTEMATU3 AT
3HaHWI. Beluncinenue pacCToaHMil: MeXIy
66 JIBYMSI TOUKaMH, OT TOYKH 0 MPSIMOH, OT
TOYKH JI0 IJIOCKOCTH, MEXKTY
CKPEUIUBAIOIIMMHUCS TPSIMBIMH

67 HroroBast KoHTpoIbHAs paboTa

[ToBTOpeHue, 06001IeHNE cuCTeMaTH3aIlUs
3HaHUH. BeYKCIIEHNE YIIIOB: MEXIY

68 CKPEIINBAIOIIUMHUCS ITPSIMBIMHU, MEKIY
IPSIMOM U TNIOCKOCTBIO, IBYTPaHHBIX YIJIOB,
YIJI0B MEXKIY IIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KITACC

N KoanyecTBo yacoB DJIEKTPOHHbIE
n/_n Tema ypoka Beero Konrpoabubie | IlpakTuueckue fdlj;:eﬂﬂﬂ uudposbie
padoTbI padoThI o0pa3oBaTte/ibHbIE
pecypcbl
1 Cdepa u map: ueHTp, paauyc, Iuamerp; 1
TUTIOIIAb TIOBEPXHOCTH Cephl
Bsaumnoe pacnonoxenue chepbl U IIOCKOCTH;
2 KacaTrenbHasl IJI0CKOCTh K cdepe; MIomaib 1
chepsl
3 N306pakenue cdepsl, mapa Ha TIOCKOCTH. 1
Ceuenus mapa
[unuuapudeckas TOBEPXHOCTh, 00pa3yrolue
4 LHUAJIMHIPUYECKON TOBEPXHOCTH, OCh 1
WIMHAPUIECKON MTOBEPXHOCTH
[unuuap: ocHOBaHUS M OOKOBasi IOBEPXHOCTD,
S) oOpa3ytomas U 0Ch; TJIOMIAs, OOKOBOU U 1
ITOJTHOW ITOBEPXHOCTH
N300pakeHne HUINHAPA Ha TNIOCKOCTH.
5 Pazpéprka nnnmunapa. CeueHus LUIMHIPA 1
(TUTOCKOCTBIO, TAPAIICIIBHON WU
MIEPIICHIUKYIISIPHON OCH IIHIIHH]IPA)
Konnueckas moBepxXHOCTb, 00pa3yromiue
7 KOHMUYECKOW MOBEPXHOCTH, OCh U BEPILIMHA 1
KOHHUYECKOW OBEPXHOCTH
3 Konyc: ocHOBaHue U BepiInHa, 00pa3yromas u 1
OCb; TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH
9 VY ceu€HHBIN KOHYC: 00pa3yoIIe U BBICOTA; 1
OCHOBaHUS U OOKOBasi IOBEPXHOCTh
10 N300pakeHre KoHyca Ha TUIOCKOCTH. Pa3BEépTka 1




koHyca. CeueHHs KOHyca (IIJIOCKOCTBIO,
HapajuIeIbHOM OCHOBAHMIO, U INIOCKOCTBIO,
IIPOXOALIEH Yepe3 BEPLINHY)

11 KomOuHnanws ten BpameHuss 1 MHOTOTPAaHHUKOB
MHororpaHHHK, ONMUCaHHBIN OKOJIO chephl;

12 cdepa, BUcaHHas B MHOTOTPAaHHUK WJIH B TEJIO
BpallleHUs

13 [Tonstue 06 06bEMe. OCHOBHBIE CBOMCTBA
00BEMOB TeN

14 O0BéM UIHHIIPA, KOHYCA

15 O6béM 11apa ¥ miomaab cepsl
[TonoOHEbIe Tena B MPOCTPAHCTBE.

16 CooTHoIEHNS MEX 1y IUIOIAsIMU
MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET

17 KonTponbnas padora no temam "Tena
BpaieHus" u "O0beMsbl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre 1 BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YHCIIO
PasnosxeHne BekTopa 1o TpéM

21 HEKOMITJIaHAPHBIM BekTopam. [IpaBuiio
napaiesenunena

29 Pemrenue 3amay, CBSI3aHHBIX ¢ IPUMEHEHUEM
MIpaBUJI ICVCTBUM C BEKTOpaMHU
[IpsiMoyronbHAs ccTeMa KOOPIMHAT B

23 npoctpancTBe. KoopauHatsl BeKTOpa.
[Ipocreiimume 3aga4u B KOOpAUHATAX

24 VYron mexnay Bekropamu. CkanspHoe
MIPOU3BECHNE BEKTOPOB

25 Brruuciienue yrioB MExy IpSMbIMUA U




IIJIOCKOCTAMU

KoopaunaTHO-BEKTOPHBIN METO/ MPH PEILICHUN
reOMETPUUYECKUX 3a7a4

26

97 KonrtponsHas padora no reme "Bekrops! u
KOOPJMHATHI B MPOCTpaHCTBE"

[ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTH3aIIUs
28 3HaHuil. OCHOBHBIE QUTYPHI, (PAKThI, TEOPEMBI
Kypca IITaHUMETPHH

[ToBTOpEeHue, 0000IICHNE U CHCTEMaTH3ALIUS
29 3HaHuil. OCHOBHBIEC QUTYPHI, (PAKTHI, TEOPEMBI
Kypca IIaHUMETPHH

IToBTOpEHME, 0000IIIEHNE U CUCTEMATU3AIIHS
30 3HaHWH. 3aa4M TUIAHUMETPUU U METOBI UX
perieHus

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIls
31 3HAHUN. 3a]]a41 TJIAHUMETPUU U METOJIbI X
peuieHus

[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS
32 3HaHuil. OCHOBHBIE QUTYPBI, (AKThI, TEOPEMBI
Kypca CTepeoMeTpHH

33 WroroBas koHTpoJsibHAs paboTa

[ToBTOpeHmEe, 06001IEHNE U cUCTEMaTH3aIlUs

34 -
3HAHUU

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma yueOHOTO Kypca «BeposSTHOCTh M CTaTUCTHKA» 0a30BOTO YPOBHS
s obywarommxcess 10 —11  kmaccoB  paspabotana Ha ocHoBe DenepanbHOro
roCyIapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHAapTa CPEeIHETr0 001Iero oopa3oBaHus, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TPEOOBaHWH, MPEIBABIIEMBIX K MAaTEMaTHICCKOMY 0Opa30BaHUIO,
U TPaJuLIMK pOCCHIICKOTO oOpa3oBaHms. Peann3anms mporpaMMbl 00ecIiedrBacT OBIAICHUE
KIIOYCBBIMA ~ KOMIIETCHIIMSMHU, COCTABIIIOIIMMU  OCHOBY JUISI  CaMOpa3BUTHS U
HETMIPEPBHIBHOTO ~ O0pa30BaHWs, IIEJIOCTHOCTh  OOIIEKYJIbTYpHOTO, JUYHOCTHOTO U
MMO3HABATEIILHOTO Pa3BUTHS JIMYHOCTH O0YUYaIOIIIHUXCS.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

VYyeOubli Kkypc «BeposSTHOCTP M CTaTUCTUKa» 0a30BOr0 YpPOBHS  SBIISETCS
MIPOJIOJDKEHUEM M Pa3BUTUEM OJTHOMMEHHOTO y4eOHOro Kypca 0a30BOro YPOBHSI OCHOBHOM
mkonel. Kypc mnpeaHazHadueH s (QopMHUpOBaHUSA Yy OOYYaIOIIMXCS CTaTUCTUYECKOM
KYJIbTYpbl U TTIOHHUMaHHUS POJIA TEOPHUU BEPOSITHOCTEW KaK MAaTeMaTHUYE€CKOrO MHCTPYMEHTA
JUISE U3YYEHUSl CIy4alHbIX COOBITHMH, BENWYMH U TpoueccoB. [lpu wu3ydeHun Kypca
o0oraiarTcsl MPEJICTABIICHUs YYaIlUXCS O METOJIaX HCCIENIOBAaHUS M3MEHYMBOIO MHPA,
pa3BUBAETCS MOHUMaHUE 3HAYMMOCTH 1 OOITHOCTH MaTeMaTUYECKUX METOJIOB MO3HAHUSI KaK
HEOTHEMJIEMOW YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOT'O MUPOBO33PCHMUSI.

Conepkanue Kypca HanpaBJICHO HA 3aKPEIUICHUE 3HAHWW, TTOJYYEHHBIX MPU U3YYEHUU
Kypca OCHOBHOM IIKOJBI M HA PAa3BUTHUE MPEACTABICHUWA O CIyYaMHBIX BEIMYMHAX U
B3aMMOCBS3SIX MEXIYy HUMH Ha BaXXHBIX MNPHUMEpPAX, CHOKETbl KOTOPBIX MOYEPIHYTHI W3
OKPYXaOUIIEro MUpa.

B cootBeTcTBUM ¢ yKa3aHHBIMU IEISIMU B CTPYKTYype yueOHOro kypca «BeposiTHOCTh 1
CTaTUCTHKa» CpeIHEH IIKOJIbl Ha 0a30BOM YpOBHE BBIJICTICHBI CJEAYIONIME OCHOBHBIE
conepxkaTenbHble THHUH: «CITydailHble COOBITUS U BEPOSTHOCTHY, «CiTydaliHbIe BEJIMUUHBI U
3aKOH OOJIBIIINX YHCEID).

Baxxnyro wacTth Kypca 3aHMMaeT H3yYCHUE T'€OMETPUYECKOro M OMHOMHUAILHOTO
pacnpeneneHuid U 3HAaKOMCTBO C HMX HENPEPBIBHBIMM AaHAJIOTaMH — IIOKAa3aTEIbHBIM U
HOPMAJIBHBIM PACIPEICIICHUSIMMU.

Conepxxanne nuHuU «CiydailHble COOBITUS W BEPOSITHOCTHY CIYXXKHUT OCHOBOW IS
dbopMupoBaHUs TPEJCTABICHUN O paclnpee/ieHU BEPOSTHOCTEH MEXIy 3HAYCHUSMHU
CIIy4yalHBIX BEJIMYMH, a TaKXe 3Ta JIMHUS HEeoOXoauMa Kak 0asza Jisi M3y4YeHHsS 3aKOoHa
OOJIBIINX YHUCeNd — (PYyHJAAMEHTAJIBHOIO 3aKOHA, JIEUCTBYIOIIETO B MPHUPOJIEC U OOIIECTBE U
MMEIOIIETO MaTeMaTHIecKyro dopmamm3aruio. Cam 3aKOH OOJIBITUX YHCEN TIPeniaraeTcs B
O3HAKOMUTEIFHOM  (opMe ¢ MHHUMAIBHBIM  HMCIOJB30BAHHMEM  MaTEMaTHYECKOTO
dhopmanusma.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU CIyYalHbIMU BEIMYMHAMU, AKIECHTUPYIOT
BHUMAHUE WIKOJbHUKOB HAa OINHUCAHWHA W WU3YYECHUM CIIYYaWHBIX SIBICHUWA C T[OMOIIBIO
HernpepbIBHBIX GyHKIMH. OCHOBHOEC BHUMAHUE YACISIETCS MOKA3aTeIbHOMY U HOPMAJILHOMY



pacupenesneHus M, Py 3TOM MPEANOJaraeTcsi 0O3HaAKOMUTEIIbHOE U3YYEHHE MaTepuana 0e3
JI0Ka3aTeNbCTB MPUMEHSIEMbIX (PAKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha nsyuenue kypca «BeposiTHOCTh U cTaTucTuka» Ha 0a30BOM ypOBHE OTBOJIUTCS 1 yac B
HEJIENI0 B TE€YEHUE KaXI0T0 rofia o0yueHusi, Bcero 68 yueOHbIX 4acoB.

COILEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

[IpeacraBienre JaHHBIX ¢ TOMOLIBIO TabIML U AuarpamM. CpenHee apupMeTHYECKOE,
MeJuaHa, HauOoJblllee M HauUMEHbIIEE 3HAYEHUs, pa3Max, AUCIEpPCHs U CTaHAapTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB.

CrnyyaiiHble 3KCIIEpUMEHTHI (OIBITHI) U CIIy4aliHbIe COOBITHS. DJIeMEHTapHbIE COOBITUS
(ucxonpl). BeposTHOCTB ci1y4aitHOro coObITUS. BIM30CTh 4aCTOTHI U BEPOSITHOCTH COOBITUH.
CrnyyaliHble OMBITBI C PaBHOBO3MOXHBIMH 3JEMEHTAapHBIMU COOBITUSAMH. BeposTHOCTH
COOBITHH B OMBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepanuu Haa COOBITUSIMU: TIEpECeUeHUEe, 00bETUHEHNE, TPOTUBOIIOIOXKHBIE COOBITHS.
Huarpammel Disiepa. @opmyJia CI0KEHUS BEPOATHOCTEMN.

VYcioBHasg  BEpPOSATHOCTb.  YMHOXKEHUE  BEpOSITHOCTEW.  JlepeBo  cilydyallHOro
sKcriepuMenTa. GopMyia MoIHOM BeposTHOCTH. HezaBucumbie COOBITHS.

KomOunaroproe mnpaBwio ymHoxeHus. [lepectanoBku wu  (daktopuan. Ywucno
coueranuid. TpeyronpHuk [lackans. ®opmyna 6uHoma HerotoHa.

bunapHblii ciayyaliHbIl oONbIT (MCOBITAHHME), ycmex M Heynada. HeszaBucumsie
ucnbiTanuss. Cepusi HE3aBUCHMBIX HUCIBITAHUW 10 HEpBOro ycmnexa. Cepuss HE3aBUCHMBIX
ucHbITaHui bepHyiu.

Cnyuaitnas BenunuuHa. Pacnpenenenune BeposdTHoOcTel. [[uarpamma pacnpenesieHusl.
[Tpumepsl pactipenienieHu, B TOM YUCIIE, TEOMETPUUECKOE U OMHOMHAIILHOE.

11-12 KJIACC

HucmoBble XapaKTEPUCTUKH CIIyYaWHBIX BEJIUMYMH: MATEMATHYECKOE OXXKUIAHUE,
IUCIIEpCHs. W CTAHIApTHOE OTKJIOHEHHe. IlIpumepsl mNpUMEHEHUs MaTeMaTU4eCKOro
O’KMJIaHMS, B TOM YHUCJE B 3aJadax M3 NOBCEIHEBHOM XU3HU. MaTeMaTudeckoe OXuUIaHue
OMHaApHOU CiTyyallHOM BEJIMUMHBI. MaTeMaTHYECKOe 0XKUJAaHNE CYMMBbI CITyYaliHBIX BEJIMYMH.
MaremMatuyeckoe OXHMJAHWE W JUCHEPCHS TEeOMETPUYECKOro ¢ OWHOMHUAIBHOTO
pacnpeeeHui.

3aKoH OOJNBIIMX YHCE U €0 POJib B HAyKe, IpUpojie U obmiecTBe. BoiOopouHbIii MeToT
HCCIIEIOBAHNM.



IIprMepbl HENPEPBIBHBIX CIyYalHbIX BEJIMYMH. [[OHATHE O INIOTHOCTH pacipeneneHusl.
3ajgaun, NOPUBOJSAIIME K HOpPMalIbHOMY pacnpeneneHuto. [loHsTne o0 HOpMaabHOM
pacIpeneIcHun.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS MPOTrpaMMbl yueOHOro npeaMera «MartemaTuka
XapaKTEPU3YIOTCS:

I'pa:xxnanckoe Bocnuranue:

Cc(OPMHUPOBAHHOCTHIO TPAXKAAHCKON TO3UIMKA OO0YyYaromerocsi Kak AaKTUBHOTO H
OTBETCTBEHHOTO 4JIEHAa POCCUUCKOTO OOIEeCTBA, MPEICTABICHUEM O MaTeMaTUYeCKUX
OCHOBax (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBICHHM, MPOUEAYp TPaKIaHCKOIO
oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM B3aUMOJICUCTBOBATH C COILMAIbHBIMHU
WHCTUTYTaMH B COOTBETCTBHUH C UX QYHKIUSIMHU U HA3HAYCHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUUCKOM TPa)KJaHCKOM HMACHTUYHOCTH, YBAXEHUS K
NpOUIJIOMY M HACTOSIIIEMY POCCHUMCKOW MaT€MaTUKH, LEHHOCTHBIM OTHOIICHUEM K
NOCTUKEHUAM POCCUUCKUX MAaTEMaTUKOB M POCCUHUCKOM MAaTeMaTHYeCKOW IIKOJbI, K
MCIIOJIb30BAHUIO ITUX JIOCTHKEHUHN B APYTUX HAYKaAX, TEXHOJIOTHIX, chepax IKOHOMHKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH POCCUUCKOr0 Haponaa; chHOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMS, OTHUYECKOrO TIOBEIACHHMS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHECHUEM JIOCTHXKEHUM HAYKU U JEATENBbHOCTHIO YYEHOTO; OCO3HAHUEM JIMYHOT'O BKJIA1a
B [TIOCTPOCHHE YCTOMYUBOTO Oy IyIIETO.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOUICHHMEM K MHPY, BKJIIOUYAas OCTETUKY MaTE€MaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PELICHUM, pacCyXJACHUMN; BOCIPUUMUYHUBOCTBIO K
MaTeMaTUYECKUM acCIleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHS TIPUMEHITh MaTeMaTUYeCKUE 3HaHUS B HWHTEpecax
310pOBOTO M Oe30macHOro o0pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHWE, COATAHCUPOBAHHBIA PEKUM 3aHATAW U OTIbIXa, pETyJsIpHAs
¢du3nYecKas aKTUBHOCTD); (PM3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATHUSIX CIHOPTHUBHO-
03JI0POBUTEIILHON JAEATEILHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IIEHHOCTU TPYI0JI0OUS; UHTEPECOM K Pa3IMYHbIM
chepam mpodecCHOHATBHON  JEATEIBHOCTH, CBSI3aHHBIM C MaTeMaTUKol u  e€
MPWIOKEHUSIMA, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedt mpodeccun
peanu30BbIBaTh COOCTBEHHbBIE >KM3HEHHBIE IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTEMaTUYECKOMY OOpa30BaHHI0 U CaMOOOpPA30BaHUIO HAa NPOTHKEHUU BCEH IKU3HH,



TOTOBHOCTHIO K AKTHBHOMY Yy4YacCTHIO B PEUICHHMHM MPAKTHUYECKUX 3a/Jad MaTeMaTU4eCKOU
HAIPaBJIEHHOCTH.

JIKOJIOTHYEeCKOe BOCIIUTAHHUE:

C(OPMUPOBAHHOCTBIO IKOJIOTUYECKON KYJIBTYphl, TIOHUMAHUEM BIIUSHUS COLIMAJIBHO-
HKOHOMUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOTHOM M COIMAIbHOM Cpelibl, 0CO3HAHUEM
r100ampbHOTO  XapakTepa HKOJOTMUYECKUX MpoOJeM; OpHEHTAlMel Ha NpUMEHEHHE
MaTeMaTUYECKUX 3HaHWM JUIsl pelIeHus 3aJad B O00JacTH OKpY’Karolled cpensl,
IUIAaHUPOBAHUSA IIOCTYIKOB U OIIEHKHM HMX BO3MOXHBIX IOCJIEICTBUN I OKpYXKaroulei
CpEIbl.

LleHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSl HAyKM U OOIIECTBEHHON NpPAKTUKHU, NOHMMaHUEM MAaTeMaTUYeCKOW HAyKH Kak
cepbl YEIOBEUECKON NEATEIbHOCTH, 3TAloOB €€ pa3BUTHUA W 3HAYUMOCTU JJI Pa3BUTHUS
[UBWJIN3AI[MN; OBJIAJICHUEM S3bIKOM MAaTeMaTHKH M MAaTeMaTHYeCKON KyJIbTypoill Kak
CPEICTBOM IMO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBISTH MPOEKTHYIO M HCCIEA0BATEIbCKYIO
AESITeIbHOCTh MHIANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHble  pe3yJbTaTbl  OCBOCHMSI  MPOTpaMMbl  Y4eOHOro  MpeaMmeTa
«MaremaTka» XapaKTepU3YIOTCS OBJIAJCHHEM YHHUBEPCATBLHBIMU HO3HAGAMETbHBIMU
0elCmeUsMY, VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, YHUBEPCATbHbIMU
Dpe2yIAIMUGHbIMU OeLiCMBULMU.

1) Vuusepcanvnvle noznasamenvuvle Oeticmeus, 00Oecnedusaom @Gopmuposanue
0a306blX KOCHUMUBHBIX NPOYECco8 ooOyuarwuxcs (oceoexue Memooo8 NO3ZHAHUSA
OKpYIHCAOWe20 Mupa, NpuUMeHeHue JN02UYECKUX, UCCAe008ameNbCKUX onepayuil, ymeHutl
pabomams ¢ ungpopmayueii).

ba3oBble 1ornueckue AecTBU:

e BBIBISITh M XaPaKTEPU30BaTh CYIIECCTBEHHbIE TMPU3HAKA MATEMATUYECKUX
00BEKTOB, MOHATUI, OTHOIICHUA MEXy MOHATUAMH; (POPMYITHUPOBATH OMPEACICHUS
MOHATHH; YCTaHABIMBATH CYIIICCTBEHHBIN MPU3HAK KJIACCH(PUKAIINHA, OCHOBAHUS JIJIS
000011IeHHS U CPAaBHEHMSI, KPUTEPUHU TTPOBOJIUMOTO aHAIU3a;

e BOCIPUHUMATH, (POPMYITHUPOBATH U MPEOOPA3OBHIBATEH CYXKJICHUS: YTBEPAUTEILHbBIE U
OTpUIIATEIbHBIC, €IUHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIE;

e BBIABJISITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W IPOTHBOPCUUS B
¢dakTax, MaHHBIX, HAONIOACHUSAX W YTBEPKICHUAX; MpejiaraTb KPUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

e JIeTIaTh BBIBOJBI C UCIIOIH30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U HHIYKTHBHBIX
YMO3AKJIFOUCHUH, YMO3aKJIFOUEHHUU IO aHAJIOTUU;

e TMPOBOAUTH CAMOCTOATENBHO JOKAa3aTeIbCTBA MAaTEeMaTHYECKUX YTBEPKICHUMU
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO, PUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS M BBIBO/IBI,



BBIOMpaTh CHoco0 pemeHus yuyeOHOW 3aiauu (CpaBHHUBATh HECKOJBKO BAPUAHTOB
pelieHusi, BbIOMpaTh HaumboJee MOAXOMAMMA C y4E€TOM CaMOCTOSITENBHO
BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBblIe ucciieqoBare/LCKHUe JeCTBUA:

HCIIOJIB30BaTh  BOMNPOCHI KAk  MCCIEIOBAaTEIbCKUA WHCTPYMEHT  IIO3HAHHS,
dopMynupoBaTh  BOINPOCH,  (UKCUPYIOIIME  MPOTUBOpEUYHE,  Mpodiemy,
yCTaHaBIMBaTh HCKOMOE U JaHHOEe, (OpMUPOBATh TUIOTE3Y, ApryMEHTHUPOBATH
CBOIO TO3UIIMIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITENBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEIO0BAHUE IIO
YCTAaHOBJICHUIO OCOOECHHOCTEM MAaTeMaTU4eCKOro OOBEKTa, SBIECHMS, IpoLecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SIBICHUSIMH, POLIECCAMU;
CaMOCTOSITENIbHO  (pOpMYyJIUpPOBAaTh OO0OOIIEHUS U BBIBOABI IO pe3yibTaTaM
OPOBEAEHHOIO  HAOJIIOJIEHUS,  HUCCIEJOBaHMs,  OLCHUBAThb  JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

MIPOTHO3UPOBATh  BO3MOXHOE  pa3BUTUE IIpollecca, a TaKXKe BbIIBUIATH
MPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

2)

BBISIBJIITH Je(UIUTHl MH(OPMALIUK, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIIPOC
U JUIS pelIeHus 3a]1a4H;
BbIOMpaTh HMHMOPMALMIO M3 HCTOYHMKOB PAa3jIUYHbIX THUIOB, AHAJIMU3UPOBATH,
CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO PAa3IMYHBIX BUJOB U (HOpM
[PEICTaBIICHNUS;
CTPYKTYpUpOBaTh HH(OpPMALINIO, TMPEACTaBIATh €€ B pazIuyHbIX (Qopmax,
WJUTIOCTPUPOBATH IpapUuecKu;
OLICHUBATh HAAEKHOCTh MH(OpPMAUMU 1O CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

Yuueepcanvnvie KOMMYHUKAMUGHbIE oeticmeus, obecneuusaiom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUAOUSUXCSL.
Oo0menue:

BOCHIPUHUMATh W (OPMYyIHUPOBATh CYKIEHHUS B COOTBETCTBUU C YCJIOBHUSIMHU U
HEeJSIMU OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M TIMCBMEHHBIX TEKCTaX, JaBaTb MOACHEHHMS IO XOAy PpELICHHs 3a7ayH,
KOMMEHTHUPOBATh NOJyUYEHHBIN pPe3yJIbTaT;

B XOJe OOCYXIEHHUs 3aJlaBaThb BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBl,
npoOyieMbl, pelaeMoi 3ajaud, BBICKA3bIBATh HJIEH, HALICJICHHBIE Ha IOUCK
pELIeHMs; COMOCTABISATh CBOU CYXKIEHHUS C CYXICHHSAMHU JPYTHX YYaCTHHUKOB
auanora, oOHapyXHBaTh pPa3IMdMe M CXOJICTBO MO3MIMKA; B KOPPEKTHOU (opme
(opMyIMpPOBATH PA3HOIIACHS, CBOM BO3PAKECHMUS;

IOPEACTABIATh PE3YNbTATHl PEIIEHUs 3aJadyd, OSKCIEPUMEHTa, MCCIEI0BaHuUs,
MPOEKTa; CAMOCTOSTEIbHO BBIOMPATh (opMaT BHICTYIUIGHHS C Y4€TOM 3ajad
Mpe3eHTAIMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHuvecTBo:



MOHUMATh M HUCIIOJIH30BATh MPEUMYIIECTBA KOMAHHONW ¥ MHIWBUIYATHHOU PabOTHI
Py pEIIeHUH YYeOHBIX 3a/lady; MPUHUMATh IIe7b COBMECTHOW JEATEIhHOCTH,
IUTAHUPOBATh OPTraHMU3AIMI0 COBMECTHOM palOThl, pacmpeneisiTb BHUABI padoT,
JIOTOBAapUBaThCA, OOCYXKJIaTh MpOILIECC W pe3yibTaT paboThl; 0000IIaTh MHEHHUS
HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (oOCykneHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBHIOIHITH CBOIO YacTh PabOThI U KOOPAUHUPOBATH
CBOU JECUCTBUS C IPYTHMMH YJI€HAMH KOMaH/bl; OLIEHUBATh KA4ECTBO CBOETO BKJIaaa
B OOmUIA MNPOAYKT MO KpUTEpHUsM, CHOPMYJIUPOBAHHBIM  YYaCTHUKAMHU
B3aMMOJECHUCTBUA.

3) Vuusepcanvuvie pecynsamuenvle Oeiicmeus, obecneuusaiom Gopmuposarue
CMBLCIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKO8 TUYHOCHIU.

Camoopranusamnus:

COCTaBJISITH IIJIAH, aJTOPUTM PEIIeHUS 3aJa4d, BRIOUPATh CIIOCO0 pEmIeHHs ¢ YYETOM
UMCIOIIMXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBATh BAPHAHTHI PEIICHUNA ¢ yIETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb:

BJIaJIETh HAaBBIKAMHU ITO3HABATEJIbHOM pe(dIIeKCHH KaK OCO3HAHUS COBEPIIaeMBbIX
NEUCTBUN U MBICIHUTENIBHBIX MPOIECCOB, UX PE3YIbTAaTOB; BIAJETh CIOCOOAMU
CaMOMNPOBEPKH, CAMOKOHTPOJIA MpOLIecca U Pe3ysibTaTa PEUICHUS MAaTeMaTUYECKOU
3a7a4u;

MPEABUMIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPH PEIICHUU 3aJ]1a4H,
BHOCHUTHh KOPPEKTHUBBI B JCSATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pE3yjbTaTa I MU YCJIOBUSM, OOBSICHATH NPUUYUHBI
JOCTHKEHUS WM HEIOCTIKCHHS Pe3yJbTAaTOB JEATEIbHOCTH, HAaXOJIUTh OIIHOKY,
JaBaTh OLICHKY IPHOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

10 KUIACC

Yurtatk U CTPOUTH TAOJIUIBI U JUATPAMMBI.

OnepupoBarh NOHATUSAMHU: cpeaHee apudMeThueckoe, MeauaHa, HauOoJblIee,
HavMMeEHbllIee 3HaUCHUE, pa3Max MacCUBa YUCIIOBBIX JIaHHBIX.

OnepupoBarTh MOHATUSIMH: CIyYalHBIM 3KCHEPUMEHT (OMBIT) M CiIy4yailHOe COOBITHE,
AJIEMEHTapHOE COOBITHE (3TIEMEHTAPHBIN UCXO/T) CIy4allHOTO OIbITa; HAXOIUTh BEPOATHOCTU
B OIBITaX C PAaBHOBO3MOXHBIMHU CIYyYalHBIMU COOBITUSIMH, HAXOAUTh W CpPAaBHHUBATh
BEPOSATHOCTU COOBITUN B U3YUYEHHBIX CIy4YailHbIX 3KCIIEpUMEHTAX.

Haxomute u QopmynaupoBaTh COOBITHSA: IepecedyeHue U OOBEIMHEHUE JAHHBIX
COOBITUH, COOBITHE, MPOTHUBOIMOJIOKHOE JAAHHOMY COOBITHIO; TOJIb30BATHCSA JHAarpaMMaMu
Diinepa u GopMyIIoi CIOKEHUS BEPOSTHOCTEN MPU PEIICHUH 3a4a4.



OmnepupoBaTh MOHATUSIMU: yCIOBHAsI BEPOATHOCTb, HE3aBUCUMbIE COOBITHS;, HAXOIUTh
BEPOSATHOCTH C IIOMOLIBIO MPABUJIA YMHOKEHUS, C IIOMOIIBIO IEPEBA CIIy4alHOTO OIIBITA.

[IpyuMeHsITh KOMOMHATOPHOE PABUIIO YMHOKEHUS IIPU PEILICHUH 3aa4.

OnepupoBarh NOHATHAMU: UCIIBITAHUE, HE3ABUCUMBIE HUCIIBITAHUSA, CEPUS UCIIBITAaHUM,
yCcHeX U HeyJauya; HaXOAUTh BEPOSITHOCTH COOBITHI B CEpUU HE3aBUCHUMBIX MCIBITAHUW J10
MIEPBOT0 YCIIEXa; HAXOIUTh BEPOSITHOCTH COOBITHI B CEpUU UCTIBITAaHUI bepHysui.

OnepupoBarh MOHATUAMM: ClydaiiHass BEIMYMHA, pACIpPENEICHUE BEPOSTHOCTEH,
JUarpaMMa pacupeneicHusl.

11-12 KJIIACC

CpaBHUBATh BEPOSATHOCTH 3HAYEHUMN CIYYAHOW BEJIWYUHBI IO PACTIPENEICHUIO WU C
ITOMOUIBIO THATPaAMM.

OnepupoBarh NOHATHEM MAaTEMaTUYECKOIO OXKUIAHUS; NPUBOJUTH IPUMEPBI, Kak
IIPUMEHSETCd ~ MAaTeMaTHYeCKOe  OXKHUAAHWE  CIy4YalHOM  BEIWYMHBI  HAaXOAWUTh
MaTeMaTUYECKOE 0XKUJAHUE 110 JAHHOMY PACIPELEIICHUIO.

MmeTp nipeacTaBiIeHne O 3aKOHE OOJIBIINX YHCEI.

HMeTs npeacTaBiaeHUEe O HOPMAJIBHOM PacIpeIeICHUN.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHbBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

HpCHCTaBHeHI/IC JaHHBIX WU OIIMCATCJIbHAasA
CTaTUCTHKaA

CryyaiiHble OIBITHI U CllydaiiHble COOBITHS,
OIIBITHI C PABHOBO3MO>KHBIMU
3JIEMEHTAPHBIMHU UCXOJaMU

Omneparuu HaJ COOBITHSIMU, CIIOKEHUE
BEPOATHOCTEMN

YcnoBHas BEpOATHOCTb, JEPEBO
CIIy4aifHOTO OIbITa, (hOpMYyJIa MOJIHOM
BEPOSITHOCTH M HE3aBUCUMOCThH COOBITUI

ONEeMEHTBI KOM6I/IHaT0pI/IKI/I

Cepuu mocienoBaTeabHbIX UCTIBITAHUN

CryvaiiHble BeJIMYMHBI U PaCIpeeICHUS

| N o o

O0001IeHYE ¥ cUCcTeEMAaTU3alus 3HAHUI

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

o PR |R




11 KITACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne ni/mm P Konrpoabnbie | IIpakTHyeckue (mpp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 MaremaTuyecKoe OKUJIaHUE CIy4ailHOM 3
BEJIMYMHbI
) Jucrniepcnst M cTaHAAPTHOE OTKIIOHEHUE 9 1
CIIy4ailHOM BEJIMYMHBI
3 3aKkoH OOJIBIINX YUCET 2 1
5 IToBTOpEHKE, 0000IICHUE 1 1 1
cucTeMaTHu3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 8 2 2
12 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uugpoBbie
Ne ni/m P Konrpoasnbie | IlpakTnyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIe
padoTbl padoTbl
pecypcsl
1 HenpepoiBHbIE cry4yaiiHble BETHYUHBI 4
(pacmipenieneHus)
2 HopmanbsHoe pacnipeaeneHust 3 1
3 [ToBTOpenue, 0600IICHNE 1 1 1
CUCTEMATH3alMsl 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 8 1 1




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJTACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IlpakTn4yeckue
padoThI

JlaTa
U3YYeHUs

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchl

[TpencraBieHne JAHHBIX C TTIOMOIIIBIO
tabnui u nuarpamm. Cpennee
apudMeTHuecKoe, Meuana, HanOoJbIIee 1
HauMEHbIIIee 3HAYSHUS, pa3Max,
JTUCTIEPCHsl, CTAaHJIAPTHOE OTKIIOHEHHE
YHCIOBBIX HAOOPOB.

CrnyyaliHble S9KCIEPUMEHTHI (OTBITHI) U
CIly4aifHbIe COOBITUS. DJIeMEHTapHbIE
coObITUS (McX0/bl). BeposTHOCTD
ciyyaitHoro coObITHs. BeposiTHOCTH
COOBITHI B OMBITaX C PABHOBO3MOYKHBIMHU
3JIEMEHTAPHBIMH COOBITUSIMH.
[TpakTnueckas padota

Onepanuu HaJ COOBITUSIMU: TIEpeceUeHue,
00beIMHEHNE COOBITHUI,
MIPOTUBOMOJIOXKHBIE COObITHS. [lnarpaMmbl
Oitnepa. DopMyna cloxeHus
BEPOSATHOCTEM

YciioBHast BEPOATHOCTh. Y MHOKEHHE
BEPOSTHOCTEN. [lepeBo cirydaitHOro
skcnepuMeHT dopmysa OJIHON




BeposiTHOCTH. DOpMyIia IIOJIHON
BeposTHOCTH. HezaBucumMble coObITHS
Konrtponbnas padora

Kom0uHaTtopHoe npaBuiao yMHOKEHU
[TepectanoBku u akropuit. Ynucio
coueranuii. Tpeyronbauk Ilackais.
®dopmyna 6bunoma HeroToHna

bunapHbIii ciiy4aiiHbIi ONBIT (MCHIBITAHUE),
ycnex u Heyaada. HezaBucumeie
ucnbiTanus. Cepus HE3aBUCUMBIX
UCIbITaHuM 10 nepBoro ycnexa. Cepust
HE3aBUCUMBIX UCTIBITAHUN bepHyiun.
Cepust HE3aBUCUMBIX UCIIBITAHUM.
[TpakTrdeckas paboTa ¢ UCIOJIb30BaAHUEM
AIIEKTPOHHBIX TAOIHII

Cnyuaiinas BennuuHa. Pactipenenenue
BeposATHOCTEH. J{narpamma
pacnpenenenus. Cymma U Ipou3BENCHNE
CIy4alHbIX BelU4uH. [Ipumepsl
pacipeneneHui, B TOM YHCiIe
reoMeTprYecKoe U OMHOMHUAIBHOE.

[ToBTOpeHue, 06001IeHUE U
cucteMaTH3anus 3HaHuii .Mtorosas
KOHTpOJIbHast paboTa

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KITACC




Ne i/

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3YYeHUS

DJIEeKTPOHHBIE
uudposeie
o0pa3oBaTe/bHbIE

pecypchl

[Tprmepsl MPUMEHEHHSI MATEMATHIECKOTO
OKHMJIaHHS (CTpaxoBaHUE, JIOTEPEs])

Marematnueckoe 0XKMIaHUE CYMMBI
CIIy4alHBIX BeJIMUMH. MaTemaTudyeckoe
0’KMJIaHHE T€OMETPUUECKOTO U
OMHOMMAJILHOT'O pacrpeaeaeHui

Jucnepcust U CTaHJApPTHOE OTKJIOHEHHUE.
Jucnepcun reoMeTpu4eCKoOro u
OMHOMHUATIBHOIO paclpeaeIeHusl.
[TpakTuyeckas pabora ¢ HCIOIb30BAHUEM
AJIEKTPOHHBIX TaOJIHIL

3akoH 6onpIIMX yncen. BeiOOpouHbIit
METOJ HCCIIEJOBAaHUI

[IpakTdeckas paboTa ¢ UCIOIH30BAHUEM
AJIEKTPOHHBIX TaOJIHIL

[Ipumepsl HENPEPBIBHBIX CIIYYaHBIX
BenMYUH. OyHKIMSA UIOTHOCTH
pacnpeneieHusl.

PaBHOMEpHOE pacnpeiesieHue u ero
CBOICTBA. 3a7a4u, TPUBOJIAIINE K
HOPMaJIbLHOMY pacIpeeICHHIO.

DyHKIMSA INIOTHOCTU U CBOMCTBA
HOPMAaJIbHOT'O paclpe/iesiCHuUs.
[IpakTudeckas paboTa ¢ HCIOTH30BAHHEM
AJICKTPOHHBIX TAOJIUII

[ToBTOpenue, 0600IICHNE U




cuCTeMaTHu3aIus 3HaHUM.
HToroas KOHTpOJIbHASA paboTa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12 KJIACC

Ne i/

Tema ypoka

KoJysnuyecTBo 4acoB

Bcero

KonTposbHubie
padoThbI

IIpakTn4yeckue
padoTbI

JlaTa
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

[ToBTOpenue, o000IIeHNE, CUCTEMATH3AIHS
3HaHui. CiryyaiiHble OIBITHI U BEPOSTHOCTU
ciydaitHbIX coObITHH. Cepuu HE3aBUCUMBIX
UCIIBITAaHUI

IIpuMepsl IPUMEHEHHSI MATEMATHYECKOTO
OKUJaHMs (CTpaxoBaHUE, JOTEPEs).
Maremarudeckoe OKNJaHHUEC CYMMBI
cilyyaiiHbIX BeJIMYUH. MaTtemaTHueckoe
O’KU/IaHUE TEOMETPUYECKOT0 U
OMHOMMAJILHOTO pacrpeaeIeHuit

annepcnﬂ " CTaHAAPTHOC OTKIIOHCHHUCE.
I[I/ICHCpCI/II/I reoMCTpHUICCKOIro 1
OMHOMHMAIIBHOTO pacnpeaciiCHu-d

[TpakTrueckas paboTa ¢ UCIOJIb30BAHUEM
AJIEKTPOHHBIX TAOJIHUII

3akoH OonpmMx yucen. BeiOopouHsbIii
MeToJ uccneaoBanuii [Ipaktuyeckas
paboTa ¢ UCIOJIb30BAHUEM JICKTPOHHBIX
TadJIHIL




[IpuMepsl HENPEPBIBHBIX CIIyYalHbIX
Benu4YrH. OyHKIMS TUIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacrpeiesieHle U ero CBoicTBa. 3agauu,
MPUBOASAIINE K HOPMAJIBHOMY
pacupeneneHnto. yHKIMS UIOTHOCTH U
CBOMCTBAa HOPMAJIBHOTO paclpeaesIeHUs

HpaKTI/I‘-ICCKaSI pa60Ta C UCIIOJIB30BaHHUECM
QJICKTPOHHBIX Ta6J'II/II_I

[ToBTOpenue, 0600IICHNE 1
cucremaTusanus 3Hanuil Jrorosas
KOHTPOJIbHAs paboTa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET



