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MOSICHUTEJBHAS 3AIIMCKA

PaGouvast mporpamma ydeOHOTO Kypca «Airedpa U Hadajla MaTeMaTHIECKOTO
aHanmu3a» 0azoBoro ypoBHs mis obydaronmuxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe DeepanbHOT0 rOCyIapCTBEHHOTO 00pa30BaTeIHLHOTO CTaHAapTa CPEIHETO
obmero oOpa3oBaHHs, C YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHHMIA,
IPEIbSIBISIEMBIX K MAaT€MaTUYeCKOMY OOpa30BaHHIO, U TPATUIUI POCCHICKOTO
oOpaszoBanusi. Peanmsanmst mporpamMMmbl 00ECIIEUMBACT OBJIAJCHHE KIHOYCBBHIMU
KOMIIETCHIIMSIMH, COCTABJISIFOIIMMUA OCHOBY JJII CAMOPA3BUTHUS U HEMPEPHIBHOTO
o0Opa3oBaHMs, ETOCTHOCTh OOIMIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUA JUYHOCTH OOYJAFOIIINXCS.

HEJIN N3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Havana MaTeMaTH4YECKOTO aHAIM3a» SIBJSICTCS OJAHUM U3
HauOojiee 3HAYMMBIX B MPOTrpamMMe CTapIied IIKOJIbl, IMOCKOJbKY, C OIHOU
CTOPOHBI, OH OOECIEeUYMBAET MHCTPYMEHTAIbHYIO 0a3y s HU3Yy4eHHUs BcCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOPOHBI, (POPMUPYET JIOTUYECKOE U
aOCTpakTHOE MBIIIJICHHE Yy4YalluXcsi Ha YPOBHE, HEOOXOIMMOM Jii OCBOCHUS
KypcoB HH(OPMATHUKH, OOIIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca Y4Yalluecs OBJIaJeBAlOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOU
HAyKH, KOTopas (popMyJIupyeT CBOU JOCTHXKEHHSI B MaTEMaTHUYECKOI opMme.

Kypc anreOpsl n Hauan MaTreMaTHUYECKOro aHaliu3a 3aKJa/IbIBA€T OCHOBY IS
YCIICITHOTO OBJIAJCHUS 3aKOHAMH (U3MKH, XHUMHH, OHOJIOTUH, TMOHUMAHUS
OCHOBHBIX TEHJICHIUH 5SKOHOMHKM M OOIIECTBEHHOW JKM3HH, IO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIOJIb30BaTh UX B TMOBCEJAHEBHOW >XHU3HU. B TOXe Bpemsi oBiajieHHE
aOCTpakTHBIMU M JIOTUYECKH CTPOTMMH MaTE€MaTHUYECKHMMH KOHCTPYKLHUSMU
pa3BUBAaeT YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD
YTBEPXKACHMSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3aluio, abCTparupoBaHue U
aHaJIOTUI0, POPMUPYET KPEaTUBHOE U KPUTHUUYECKOE MbIlUIeHHE. B xo1e nzyueHus
anreOppl M Havajl MaTEMaTUYeCKOro aHaju3a B CTaplied IIKoJe Yyyalluecs
NOJIy4atOT HOBBIM OIBIT PEIIEHHUS MPUKIATHBIX 3aJad, CaMOCTOSITEIBHOIO
NOCTPOEHUSI MaTEMaTUYECKUX MOJENEH pEaIbHbIX CUTyalMd W HHTEpIpeTaluu
NOJIYYCHHBIX  pEUIeHUH, 3HAKOMSTCA C  IpUMEpPAaMH  MaTEeMaTUYECKHX
3aKOHOMEPHOCTEH B TpHUpPOAE, HAyKe K B HCKYCCTBE, C BbIJAIOLIUMUCA
MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

Kypc ob6magaer 3HAUMTENbHBIM BOCIUTATENbHBIM MOTEHIMATIOM, KOTOPBIN
peanm3yeTcsl Kak 4epe3 y4eOHbI maTepuai, CoCOOCTBYIOMIMKA (OPMUPOBAHUIO
HAy4YHOT'O MHUPOBO33PEHHS, TaKk M dYepe3 creuuduky ydeOHOM IesTeabHOCTH,



TpeOyroleit CaMOCTOSATEIILHOCTH, AKKypaTHOCTH, POJOJIKUTEIBbHOM
KOHLIEHTPAalMX BHUMAaHHS U OTBETCTBEHHOCTH 3a IMOJYYEHHBIN pe3yJsbTarT.

B ocnoBe metomuku oOydenuss anreOpe M HauvajgaM MaTeMaTUYECKOTO
aHaJIN3a JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUYEHMUS.

Crpykrypa Kypca «Anredpa 1 Hayaaa MaTeMaTUYECKOTO aHAJIN3a» BKIKOYAET
CJIEYIOIIUE COAEPKATEIBHO-METOANYECKUE JMHUM: «YUHcCiia W BBIYMCICHHS,
«Dyukmun  u - rpadukm», «YpaBHEeHHMS U HepaBeHCTBa», «Hauwama
MaTeMaTU4ecKoro asHamusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHBIE
COZIEpPKATEIBHO-METOAMYECKUE JIMHUM H3Y4aroTCs Ha IPOTSHKECHUU JIBYX JIET
oOy4deHHUsl B CTapllel ILIKOJE, €CTECTBEHHO AOIOJIHAS APYr JIpyra U MOCTEIEHHO
HACBIIIAsCh HOBBIMM TeMaMd M  pasgenamu. JlaHHbIA Kypc — sIBIsieTCA
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe coiepKaHue HECKOJIbKHX
MaTEMaTHYECKUX JUCLHUILUIMH: ajireOpa, TPUTOHOMETPHS], MAaTEMAaTUYECKUI aHaIIN3,
Teopusi MHOXKecTB U JAp. [lo Mepe Toro kak ywamuecs OBJIAZE€BalOT BCE Ooiee
HMIMPOKUM MATEMAaTUYECKUM allapaToM, Y HUX MOCJIEI0BaTEIbHO POpMHUpYETCs U
COBEPILECHCTBYETCA YMEHUE CTPOUTh MATEMaTUYECKYyID MOJENb pEaJbHOU
CUTyalluu, TPUMEHITh 3HaHWA, MOJy4YeHHbIE B Kypce «AnreOpa W Hayana
MaTEMaTHUECKOI0 aHaJIN3a», JUIsl PEIIEHUS CaMOCTOATENbHO C(HOPMYIMPOBAHHON
MaTEeMaTUYECKOM 3a/1a4yH, a 3aTEM UHTEPIIPETUPOBATh MOJyUYECHHBIN PE3yJIbTaT.

CopepxarenbHO-MeTOaUYECKas JIMHUS «HUucna M BBIYMCIEHUS) 3aBEPIIACT
(dbopMUpOBaHNE HABBIKOB MCIOJIb30BAHUS AEMCTBUTEIbHBIX YHUCET, KOTOPOE OBLIO
HA4yaTo B OCHOBHOM IIkoJjie. B crapmiell mkose oco0oe BHUMaHHUE YJIENAETCA
(OpMUPOBAHNIO NPOYHBIX BBIYMCIUTENBHBIX HAaBBIKOB, BKJIOYAKOUIMX B ce0s
UCIIOJIb30BAaHUE DPAa3IMUHBIX (OpPM 3amucu JEHCTBUTENIBHOTO 4YHCIA, YMEHHE
pPaMOHAIIBHO BBIIOJNHATh JEHCTBUA C HUMH, JelaTb HPUKUAIKY, OLIEHUBATH
pe3ynpTaT. OOydarompecss MNOJYy4YalOT HAaBBIKM NPUOMIKEHHBIX BBIYMCICHUH,
BBIMIOJIHEHMSI JIEHCTBUM C UMCIIaMM, 3allUCAaHHBIMM B CTaHAapTHOW (dopme,
UCIIOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUN.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEANM3YETCS HA MPOTSHKEHUM BCETO
oOydeHHss B CTapuiedl MIKoJie, MOCKOJbKY B KaXIOM paszzesie MNporpamMmbl
IPEIYCMOTPEHO PEIIEHHE COOTBETCTBYIOIMX 3anad. OOydaromuecs: OBJIaZEeBaIOT
pa3IMYHBIMM METOJAMH PELIEHUS LEJbIX, PalUOHAIBHBIX, HPPALUOHAIBHBIX,
[OKAa3aTeNbHbIX, JIOTApU(PMUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHMI,
HEPaBEHCTB U X cucteM. [lomydyeHHbIe yMEHUS UCIIOJIB3YIOTCS IPU UCCIIEJOBAHUN
(GYHKIMI C TOMOUIBIO MPOU3BOIHOM, PEIICHUH NMPUKIAJAHBIX 33Ja4 U 33434 Ha
HaxXO0XJE€HWE HaumOOJbIIMX W HAaUMEHbIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJlep)KareibHasl JIMHUSA BKJIOYAeT B ce0d Takke (QOpMUPOBAHUE YMEHMH
BBIMOJHATh pacdy€rsl 1Mo (opMysiaM, IpeoOpa3oBaHUs LENbIX, PalMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPHUUYECKUX BBIPAKEHUH, a TAKKE BBIPAKECHUM,



COJIepKalMX CTerneHn u Jjorapudmel. brarogaps u3yueHuio anreOpandecKkoro
Marepruajia  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  ANTOPUTMHYECKOIO U
aOCTPakTHOTO MBILIUICHUSA YydYalluxcs, (OPMHUPYIOTCA HAaBBIKM JETyKTUBHBIX
paccyxaeHuil, paboOTbl C  CUMBOJIBHBIMM  (OpMaMu,  IpeICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJIE€ PAaBEHCTB M HEPABEHCTB. Airedpa
npeniaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBHl JJIsi PELIECHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33714, HAIJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

ConepxarenpHo-MeToMYeCcKass JUHUS «DPyHKIUUM U TpaduKW» TECHO
NIEPEIUIETACTCS C NIPYTUMH JIMHUAMU Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEN0BATENBHOCTD W3Y4YCHHUS MaTrepuraa. N3yuenne CTEIIEHHOU,
NOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHI, UX CBOWCTB
U rpaduKoOB, UCIIOJIb30BAaHUE (PYHKLIMU JUIs PELICHUs 3a7ad U3 JPYrHX y4eOHbIX
IIPEIMETOB U PEANIBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaKk W C pEIIeHHEeM ypaBHEHUN U HepaBeHCTB. llpu 3TOM Oo0ibllIOe BHUMaHHE
ynensieTcs: GopMHpPOBaHUIO YMEHHUS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh IMOJIY4YCHHbIE (PYHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiepKaTebHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, IIO3BOJIIIOIIMX BBIPAXKATh 3aBUCHMOCTH MEXIYy BEJIMYMHAMHU B
pa3nuuHOi (opMe: aHAMUTHUECKOH, rpaduueckoil u cioBecHo. Ero msydenwue
CHOCOOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
00001IEHUIO U KOHKPETU3ALUU, UCII0Ib30BAaHUIO AaHAJIOTUH.

CopnepxarenpHas nuHuA «Hadana MareMaTndeckoro aHaiau3a» I03BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTU4ECKUX, TaK M NMPUKIAIHBIX 3a1ad,
JOCTYMHBIX 00YYarOMIMMCS, Y KOTOPBIX MOSBISIETCS BO3MOXKHOCTb MCCIIE0BaTh U
cTpouTh rpadukd (YyHKUWN, ONpEAeNsTh HX HauOOJbIIMNE W HAUMEHBIINE
3HAUEHUS, BBIYUCIATH IUlomaau (uUryp U oObEMBI Tell, HAXOIUTh CKOPOCTH U
YCKOpPEHMS IIpoleccoB. JlaHHas colep:KareibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOCHUS MATEMATHYECKUX MOJEIEW pealbHbIX CHUTYalHM,
HaxXO0JICHUS HAWIYYIIETO PELICHUs B INPUKIANHBIX, B TOM YHCIE COLMAIBHO-
PKOHOMHUYECKHUX, 33/Ja4ax. 3HAKOMCTBO C OCHOBAaMM MAaTE€MaTHYECKOI'O aHajIu3a
CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOrO, (POPMAJIBHO-IOTHYECKOIO U KPEATUBHOIO
MBILUIEHUS, (OPMHUPOBAHUIO YMEHHUI pACIIO3HABATh IPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHHKE M HcKyccTBe. OOywaromiyecss Y3HAIOT O
BBIJIAIOIIMXCSl PE3yJIbTAaTaX, IIOJYYEHHBIX B XOJE€ PA3BUTUS MATEMATHKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenpbHO-MEeTOAMYECKas JTUHUA «MHOXECTBA U JIOTUKa» B OCHOBHOM
IIOCBSLIIEHA  JJIEMEHTaM  TEOPHMM  MHOXKECTB. [€OpPETHKO-MHOKECTBEHHBIC
IIPEACTABICHNS NPOHU3BIBAIOT BECh KyPC IIKOJIBHOM MATEMATUKHU U IPEIJIararoT



Haubosee YHUBEPCATbHBINA A3BIK, OOBEIUHSIIONINI BCE pa3eibl MaTeMaTUKH U €€
INPWIOKEHUN, OHU CBSI3BIBAIOT PA3HbIE MATEMATUYECKUE TUCLUUIUIMHBI B €IUHOE
uenoe. IToatoMy BaXHO JaTh BO3MOXXHOCTb IIKOJIBHUKY IOHUMATh TE€OPETHKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MAaTEMaTUKU M MCIOJIb30BAaTh €ro I
BBIPAKECHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Hayaia MaTeMaTHYECKOrO aHAJINW3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTE€MaTHYECKOIO0  MOJCIMPOBAHUSA, KOTOpbIE IPU3BAHBI
c(OopMHPOBaTh HABBIKH IOCTPOEHUS MOJIEIEN peabHbIX CUTYalUi, UCCIIEIOBAHUS
TUX MOJEJIEH C MOMOUIBIO ammapaTa aiareOpbl U MaTeMaTHUYECKOTO aHajau3a U
VHTEPIPETALUK NIOJyYCHHBIX pE3ynbTaToB. Takue 3aJaHus BIUIETCHBI B KaXIbIU
U3 pa3/iesioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTEpHal Kypca IUPOKO MCHOJb3YyETCs
JUISL peleHus] IPUKIAAHBIX 3a1a4. [Ipu pemeHun peaibHbIX NPaKTUYECKUX 3a7ad
ydaliiecs: pa3BUBAalOT HAOJIIOAATENBbHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOIb30BaTh AHAJIOIHMIO, 0000IIATh U KOHKPETH3UPOBATH
npobsieMy. [lesTenbHOCTh MO (OPMHUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIAIHBIX
3aJja4 OpraHU3yeTCs B MPOIECCe M3YUEHHs BCEX TeM Kypca «Airedpa M Hayana
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOGHOM miaHe Ha HM3ydeHHE Kypca aiareOpbl M Havall MaTeMaTHYeCKOro
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henemo B 11 kmacce, Bcero 3a nBa roga ooydenus — 170 gacos.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KJTACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOH, MPOIEHTHI,
OCCKOHEUHbIE  MepuoAuvecKkue apodu. ApudpMeruyeckue  omnepauud ¢
palMOHANIBHBIMU YHCIIAMU, PE0Opa30BaHKs YUCIIOBBIX BhIpakeHui. [Ipumenenue
Ipobeil 1 MPOLEHTOB JJisl PEIICHUs MPUKIAAHBIX 337ad U3 Pa3IMYHBIX OTpacie
3HAHUU U PEATbHOM KU3HH.

JelictBuTenpHple 4nciia. PalMoOHalbHBIE W UPpPALMOHANBHBIE YHCIIA.
Apudmernueckue omnepandd ¢ JeUCTBUTENbHBIMU yuciaamu. [IpubnmxéHHbie
BBIYMCJIEHUS, IPABUIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHHN.

Cremmenp ¢ menbiM  mokazateneMm. CranmaptHas  Qopma  3amucu
NEUCTBUTENHLHOTO uwncna. Mcmonp3oBanwe moaXoasmied (OpMBI  3amMucH
JNEUCTBUTEIBHBIX YHUCEN MJI PELICHUS NPaKTHUYECKUX 3aad U IPEACTaBICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb  HATypaldbHOM  cTemeHd.  JledcTBus  C
apu(pMeTHYECKUMU KOPHAMHU HATYpaJIbHOMN CTETIECHHU.

CHHyC, KOCHHYC M TAHI€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPa30BaAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPUUECKUE (HOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
MeTon uHTEpBANOB.

Pemenue nenpix u [poOHO-PaLIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenune nppanmoHalbHBIX YPABHEHUM U HEPABEHCTB.

Perienue TpuroHOMETpUYECKUX YpaBHEHUM.

[IppuMeHEHNE ypaBHEHU U HEPABEHCTB K PEUICHUIO MAaTEMAaTHYECKHUX 3a7ad
W 3371a4 U3 Pa3IMYHBIX 00acTel HAYKH U PeasIbHOM KU3HU.

DyHKIUN U TPAPUKH

Oynkums, crnocodsl 3amaHus ¢GyHkouu. ['paduk  dyskiuu. BzaumHO
oOpaTHbIe PYHKIIUH.

OO6usacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud (yHkumu. Hymu QyHkium.
[TpoMexyTKH 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU.

CrenenHasi pyHKIMS C HATypaJbHBIM U IEJIBIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpauk KOpHs 1-OM CTEIIEHHU.



TpuronoMerpudeckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Havasa maTeMaTH4eCKOr0 aHAJIU3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCJIEA0BATEIBHOCTEN.
MOHOTOHHBIE TIOCJIEIOBATENBHOCTH.

ApudmeTrnueckas 1 reOMeTpHUecKas mporpeccuu. beckoHeuHo yObIBaromas
reoMmerpuueckas nporpeccusi. CyMMa O€CKOHEYHO YOBIBAIOIIECH T'€OMETPUYECKOM
nporpeccur. dopMyna CIOXKHBIX HPOLEHTOB. lcronb30BaHME NpOrpeccuu s
PELIEHHUS peAJIbHBIX 33/1a4 MPUKIAJTHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOKecTBO, omnepanuu HajJ MHO)KecTBaMu. [uarpammbl Ditnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara Uil ONUCAHUS PEalbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]1a4 U3 APYTUX y4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yucsia ¥ BIYMCICHUS

Harypanpubie u nensie uncina. [IpusHaku 1eIMMOCTH LENBIX YUCEN.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBA CTEIICHH.

Jlorapugm uyucna. JlecaTuyHble U HaTypajabHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[Tpeobpa3oBaHue BbIpaXEHH, COEPIKALIUX JTOTAPUPMBI.

[IpeoOpa3oBaHre BBIpAXKEHUN, COAEPKAIIMUX CTENEHH C PpPalUOHAIBHBIM
IIOKa3aTeJIEM.

[Ipumeps! TPUTOHOMETPUUYECKUX HEPABEHCTB.

[loka3arenbHbIE YypAaBHEHHS M HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUW. PellleHne NpUKIaIHbIX 33a4 C NOMOILBIO
CHUCTEMBbI JIMHEHHBIX YPABHCHUM.

CucreMsl M COBOKYITHOCTH PALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeneHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pazIUYHbIX OO0JacTell HayKu MU peajbHOU
KU3HU.

DyHKUMH U TPaPUKH

®Oynkumsa. [lepuoguueckue  QyHkuuu. [IpoMexyTku  MOHOTOHHOCTH
¢yHkun. MakcumyMbl 1 MUHUMYMbI GyHkiuu. HaunOosbliee M HamMmeHbIlee
3HaYeHHe (PYHKIHNU HA TIPOMEXKYTKE.

TpuronomeTrpruyeckue QyHKIUH, UX CBOWCTBA U TPapUKH.

IToxazarenbHast U gorapudmuyeckas GyHKIUU, UX CBOWCTBA U IpaUKH.



Hcnonp3oBanue rpadukoB (PYHKIMA A7 PElICHUS YPAaBHEHUN W JTMHEHHBIX
CHCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNA Ui HCCIENOBAHUS TPOLECCOB U
3aBUCUMOCTEHN, KOTOPBIE€ BO3HHUKAIOT MPU PEIICHUH 3a/ady U3 APYruX y4eOHbIX
MPEAMETOB U PEATIbHON KU3HMU.

Hayana MaTeMaTH4eCKOro aHajIu3a

HenpepriBable ¢pyHKIIMU. MeTox HHTEPBAIOB /7Sl PELICHHS] HEPABEHCTB.

[IpousBonnass  ¢yHkuuu. [eomerpudyeckuii ©u  QU3MUECKUNA  CMBICTT
MIPOU3BOJHOM.

[IpousBoaHbie  dJeMEHTApHBIX  (QYHKUUNA.  DoOpMysbl  HAXOXKIACHUS
IPOM3BOJHON CyMMBI, MPOU3BEAEHUS U YaCTHOTO (DYHKIIUHA.

[TpumeHeHne MPOU3BOJHON K UCCIEIOBAaHUIO (YHKIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxaenue HanOoIbIIero 1 HAaMMEHbIIEro 3HauYeHUus (QYHKIMKU Ha
OTpE3KE.

[IpumMeneHne NPOU3BOJHOM JUIA HAXOXKACHUS HAWIIY4dIllIEero pEIICHUs B
NPUKIAIHBIX 3aJadyax, I ONPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOIOo
dbopmyoit uiu rpadpuKoMm.

[TepBooOpa3zHas. Tabnuia nepBooOpas3HbIX.

WNHuterpan, ero reoMeTrpuyeckuii W (Quanueckuid cMbIci. Berunciienue
uHTerpana no popmyne Herorona—JleitOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{C6HOFO npeamMceTa «Marematuka» JOJIDKHO oOecrneynBaTh
AOCTHXKCHHC HAa YPOBHEC CPCAHETO O6IHCFO O6paBOBaHI/I}I cileayromux JNIYHOCTHEIX,
MCTAIPCAMCTHBIX U IPCAMCTHBIX 06p330BaTeJ'IBHBIX PE3yJIbTAaTOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl y4yeOHOro TMpeameTa
«Maremartukay XapakTepu3yloTCs:

['paxxganckoe BOCUTaHUE:

c(hOpPMHUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUU 00YYAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO 4YJieHa POCCHIMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
nporeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSMU 1 Ha3HAYCHUEM.

[TaTpuoTnueckoe BOCIHUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON IPaKIAHCKON UACHTUYHOCTH, YBAKEHUS K
MPOILIJIOMY U HACTOALIEMY POCCUMCKON MaTEMAaTUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKCHHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax
HYKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO HapoJa;
c(OpPMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  IMOBEACHUS,
CBSI3aHHOT'O C MMPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUM HAYKU U I€ATEIbHOCTHIO
y4€HOI0; 0CO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETroO.

DCTeTUYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIOYAsl 3CTETUKY MaTEeMaTUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3azjay, peleHnu, paccyXICHUN;
BOCIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCTIeKTaM Pa3INYHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEMaTUYECKWE 3HaHUSA B
WHTEpecax 3J0pOBOTO U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAaHHWE, COATAHCHUPOBAHHBIN PEXUM 3aHATHA U

OT/IbIXa, perysipHast buznueckas AKTUBHOCTb); ¢duznyecKoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUSIX CHIOPTHUBHO-03/I0POBUTEIIBHOM
JesITeIbHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTU TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W €€ TMPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTUYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHMI0 Ha MPOTSIKEHUM BCEM JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

DKOJOTNYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO 3KOJOTUYECKOM KYJIbTYpbl, MOHHUMAHUEM BIIMSHUS
COLMAJIbHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOIHONW M COLUAIBHOU
Cpelbl, OCO3HAHMEM TJIOOATBPHOTO  XapakTepa JKOJOTUYECKUX  MpodiieM;
OpHEHTAallMe HAa MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUW JUIs PEIICHUsS 3a/lady B
00JIaCTH  OKpyKalolel cpeabl, IUJIAaHUPOBAHHUS TMOCTYNKOB M OLEHKH HX
BO3MOKHBIX MTOCIEACTBUN JIJIs1 OKPY>KAIOILIEH CPEJIbI.

[{eHHOCTH HAyYHOTO O3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOW TMPAKTHKH, I[MOHUMaHHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl UYeJOBEYECKOM JesTENbHOCTH, STaloB €€
pa3BUTHS M 3HAYMMOCTH JUIsl PA3BUTHS LMBUIM3ALMHU; OBJANECHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYECKOW KyJIbTypOW KakK CpEICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILECTBIIATh IMPOEKTHYI0 M HCCIIENOBATENbCKYIO JESITEIbHOCTD
WHJVMBUAYAJIBHO U B IPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIE PE3yJIbTAThl OCBOCHMS MPOrpaMMbl Y4E€OHOrO MpeaMera
«Marematuka XapaKTEPHUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUSHBIMU
oelcmeusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTBUAMU.

1)  Vuusepcanvuvie = nozmaeamenwvmvle  Oeticmsus,  obecneuusaOm
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00yYaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJHCAOWe20  Mupa,  NpUMeHeHue  J102UYeCKUX,
UCCe008amMeNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBeie lornueckue NenuCTBUsA:

e BBIBIISITh U XapaKTEPHU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMAaTUYECKUX
00BEKTOB, TMOHATHUMA, OTHOIICHUW MEXIY MOHIATHAMU; (HOpPMYyIUpPOBAThH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBI  IPU3HAK
KJIacCU(pUKALMU, OCHOBAHMUSA IJii OOOOIIEHHS W CpPAaBHEHUS, KPUTEPHUH
IIPOBOJIMMOT'O aHAJIN3a;



BOCIIPUHUMATh, (OPMYyIUpPOBaTH U  TPEOOPa30OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIC;

BBISIBJIAITH ~ MAaTEMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;
npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHATIOTUH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUI (TPSMBIE U OT NMPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTHh TPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

BBIOMpaTh CIOCOO pelieHuss y4eOHOM 3ajaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOUpATh HauboIee MOAXOMAIIMN ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBnie HCCICAOBATCIbCKHUC I[CﬁCTBH?II

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyIupoOBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUYUE, MPOdIEMYy,
yCTaHABJIMBAaTh HWCKOMOE€ W  JaHHOe, (OpMHUPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEIIEHO CIUTaHUPOBAHHBIH AKCIIEPUMEHT,
UCCIICIOBAaHHE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTrO
o0beKTa, SBJICHHS, TMPOIECCA, BBIABICHUIO 3aBUCHMOCTEH MEXITY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI IO pE3ybTaTam
POBEAEHHOTO HAOJIOICHUS, UCCIECIOBAHMs, OIECHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

MIPOTHO3UPOBATh BO3MOXKHOE DPAa3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATH
MIPEATOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabota ¢ nuadpopmanueii:

BBISIBIIATH JIePUIMTHI MHPOPMALIUU, TAHHBIX, HEOOXOJUMBIX IS OTBETA
Ha BOIIPOC U JJIsI pELLICHHUS 3a]1auu;

BEIOMpAaTh  WHGOPMAIMIO W3  HCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYPUPOBaTh HHPOPMALINIO, MPEJCTABIATh €€ B Pa3IM4HbIX (OopMax,
WUTIOCTPUPOBATH TpapruecK;



e OIICHUBATH Ha/IEKHOCTD uHbopMauu o CaMOCTOSITENIbHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmsus, 0Oecnedusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO01ieHue:

e BOCIpPUHUMATH W (GOPMYJIUPOBATh CYXKACHHS B COOTBETCTBUHU C
YCIIOBUSIMHU | TICJISIMHA OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX UM MHUCHBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYECHHbBIN pe3yJIbTarT;

e B X0/€ 00CYXXJI€HHS 33]]aBaTh BOIPOCHI 10 CYIIECTBY 00CYXKIAEMOIl TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOUCK
pEIICHMs; COMOCTaBISATh CBOUM CYXKICHUS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JMayora, OOHapy»MBaTh pa3linuyue U CXOJICTBO IMO3UIIMMA; B
KOPpEeKTHOU popMme hopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;

e TMPEACTABIATh  PE3YJbTAThl  pEIICHUS  3aJadd,  OIKCIIEPUMEHTA,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3CHTAlMU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyIHUYECTBO:

e IOHMMATh U  HWCIOJB30BATh  MPEUMYIIECTBA  KOMAaHJIHOH U
WHUBUTyJIbHOW pabOThI pH pENIeHUH yU4eOHBIX 3a/1a4; IPUHUMATH 11EJTh
COBMECTHOM JIESATENIbHOCTH, IUIAHUPOBAaTh OPraHU3alUI0 COBMECTHOM
paboThI, pacpeaeNsTh BUAbl padoT, JOrOBapUBaThCS, 00CYXKIaTh IIPOLIECC
U pe3yJsibTat paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

e Y4acCTBOBaTh B IPyNMNoBbIX hopMax paboThl (00CYXAeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJHATH CBOIO YacThb pPabOTHl M
KOOPJIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH WICHAMHA KOMAaH/IbI,
OIICHMBATh KAa4YECTBO CBOETr0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPUSM,
c(hopMyIUPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUS.

3) Ynusepcanonvie  pezynamuesnuie oelicmaus, obecneuusaom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCIU.
Camoopranuzanus:

COCTaBJIATH IIJIaH, aJITOPUTM PELICHHUS 3a]laul, BEIOUPATh CIIOCOO pelIeHus ¢
y4€TOM MMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEUICHU ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTpOJIb:

e BIAJCTh HAaBBIKAMU IIO3HABATENbHON pediexkcuu Kak OCO3HAHUS
COBEpILAEMBIX JCHCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTATOB;
BIaJeTh CHoco0aMu  CaMONPOBEPKH, CAaMOKOHTpPOJIA Ipolecca H
pe3yJibTaTa perieHusl MaTeMaTUYeCKON 3a/1auH;



e TNPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IpPH PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [IEITEIBHOCTH HA OCHOBE HOBBIX
00CTOSTEILCTB, JAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIECHUBATH COOTBETCTBUE pE3YJbTaTa WEIHM W YCJIOBHUSIM, OOBICHATH
IIPUYMHBl TOCTHXKEHUSI WM HEIOCTHXKEHUS PE3YJIbTaTOB JACATEIIBHOCTH,
HAXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMAaTHYCCKOTO aHAIH3a»
Ha YpOBHE CpelHEero oOIIero oOpa3oBaHUsl JIOJDKHO OOecneuuBaTh JOCTHXKEHUE
CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 KJTACC

Yucsia ¥ BIYMCICHUS

OnepupoBaTth MOHATHUSIMH: PALMOHAIIBHOE U JEHWCTBHUTEILHOE YHCIIO,
OOBIKHOBEHHAS! U JECSITUYHAS APOOb, TPOLIEHTHI.

BoeinmonHATe  apudmeTHueckue — Omepaldd € PAUMOHAIBHBIMH U
JNEUCTBUTEIbHBIMU YUCIIAMU.

BoinonHaTe npuOImKEHHBIE BBIUMCICHUS, UCIIONB3YS MpaBujla OKPYTJICHHUS,
JeJaTh IPUKUIKY U OLICHKY PE3YJIbTaTa BIYMCICHUM.

OnepupoBaTh NMOHATUSMHU: CTEIEHb C LEJNBIM IIOKa3aTesleM; CTaHJapTHas
dopMa 3amMcu JIEHCTBUTENIBHOIO 4YHCIA, KOPEHb HATypaJbHOW CTEIEHHU;
UCIOJIb30BATh MOAXOIAILYI0 (POPMY 3allUCU IEHCTBUTEIIBHBIX YUCEN IJIS1 PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh NMOHATUAMH: CUHYC, KOCUHYC U TaHTE€HC IIPOU3BOJIBHOIO YIUIA,
UCIIOJIb30BAaTh 3aIKUCh IIPOU3BOJILHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUN.

YpaBHeHMS U HEpaBeHCTBA

OnepupoBaTth NOHATHSMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YpaBHEHHUE;

BoinonusaTe npeoOpa3oBaHUsl TPUTOHOMETPHUUECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoimonusaTe mpeoOpa3zoBaHUsl LIETBIX, PAlMOHAIBHBIX W HPPAMOHATBHBIX
BBIDOKEHMM M pellaTb  OCHOBHBIE THUIIBI  LEJbIX, PAlUOHAIBHBIX U
VPPALMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

[IprMeHATh ypaBHEHUS M HEPABEHCTBA ISl PELICHUS MAaTEMATUYECKUAX 3a1a4
¥ 3371a4 U3 Pa3IMYHBIX 00acTel HAYKH U PeasIbHOM KU3HU.



MopenupoBaTh pealibHbIC CHUTyalldd Ha S3bIKE anreOphl, COCTaBISATH
BBIPDAKEHUS, YpAaBHEHMs, HEPABEHCTBA IO YCIOBHUIO 3a/laud, HCCIEI0BAThH
MOCTPOEHHBIE MOJIEIH C UCIIOIH30BAHUEM allliapaTta anreopshl.

DyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMU: (PYHKIHUSA, CIIOCOOBI 3a7aHus (PyHKIMH, 001acTh
ompezeNieHus] U MHOXECTBO 3HAu€HUN (QYHKIUH, rpaduk (yHKIUH, B3aUMHO
oOpaTHble (PYHKITHH.

OnepupoBaTh TMOHATUSAMU: YETHOCTH H HEYETHOCTh (DYHKIMH, HYIH
GyHKUIMU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIUN IS PEIICHUS] YpaBHEHUM.

CTpouTh U 4UTaTh TPAPUKU JTUHEHHONW (PYHKIMH, KBaJPATUIHONW (PYHKIIUH,
CTENEHHOU (PYHKITUHU C T[ETBIM ITOKA3aTEIEM.

Hcnonb3oBath rpaguku QyHKIUNA Uil HUCCIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEHN MpU pElIeHUH 3a/1ad U3 JIPYTruX y4eOHBIX MPEIMETOB U pealbHOU
KU3HH, BBIpAXaTh (HOpPMYJIaMU 3aBUCUMOCTH MEXK]Ty BETHUMHAMH.

Hauana MaTeMaTH4ecKoOro aHajan3a

OnepupoBaTh MOHSATHUSMH: IOCIEAOBATEILHOCTh, apumeTHdeckas u
reOMETPUYECKAsI IPOTPECCUMU.

OnepupoBaTh MOHATUAMHU: OECKOHEUHO YObIBarolias reoMeTpuyecKas
porpeccusi, CcyMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUH.

3amaBaTh MOCIEOBATEIIBHOCTH PA3TUIHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IIOCIEI0BATEIBHOCTEN U IIPOIPECCUN ISl PELLICHUS
peaNbHBIX 33]1a4 MPUKJIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBath MOHITUSIMUA: MHOXKECTBO, OMEPAIIMU HAJl MHOKECTBAMMU.

Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapaT Jii  ONUCaHMS
peaybHBIX MPOILIECCOB U SIBICHHUM, MpPU pEHIeHUH 3a7ady M3 APYruX Yy4eOHbIX
IIPEAMETOB.

OnepupoBaThb  MOHSTUAMMU: ONPEAEIICHHUE, Teopema, CJIEACTBUE,
JI0Ka3aTEIbCTBO.

11 KJIACC

YucJia 1 BBIYUCIEHUS

OnepupoBaTh TMOHATUSIMHU: HATypaJbHOE, IIE€JI0€ YHUCIO; MCIIO0Ib30BaATh
MPU3HAKN JIEJIMMOCTH ILIEJIbIX YKMCEN, PA3JIOKCHUE YKCIIa HA MPOCTHhIE MHOXUTEIIH
JUISL PELLICHUS 3a7a4.

OnepupoBatTh MOHATUEM: CTEIICHb C PAIIMOHATIBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATHAMU: JOTapudPM 4YHCIIA, TECITUYHBIC U HATypabHBIC
Jorapu(MsbI.



YpaBHeHMs U HEpaBeHCTBA

[IpumensTh  cBOWCTBa CTeHmeHW JUId NPeoOpa3oBaHUsl  BBIPAKECHUI;
ONEPUPOBATh IOHATHAMM: ITOKA3ATEIBHOE YPAaBHEHHME WM HEPABEHCTBO; pEIIaTh
OCHOBHBIE THUIIbI [I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATe  npeoOpa3oBaHusl  BBIPAXKEHWM, COJAEp)KaUIUX Jorapugmsl,
OIEpUPOBATH MOHATHIMHU: JIOTApU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO; peIIaTh
OCHOBHBI€ THUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTs pemenus npocTeNmnx TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEIICHHE,
UCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH Il PELICHUS IPAKTUYECKUX 3a1a4.

HaxomuTpe pemenus npocTeUInX CUCTEM M COBOKYIHOCTEN PAallMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MonenupoBaTb peajbHblE CUTYyallUM Ha S3bIKE aiareOpbl, COCTaBIAThH
BBIDAKCHUSI, YPABHEHUS, HEPABEHCTBA M CHCTEMBl II0 YCIOBHIO 3aJayH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIH C UCTIOJIB30BAaHUEM arIapaTa aareOpbl.

DOyHKIUN U TPaPUKH

OnepupoBaTh MNOHATUSAMH: TEpHOAMYECKass  (DYHKUIUA, MPOMEXKYTKU
MOHOTOHHOCTH (DyHKLIMH, TOYKM OKCTpeMyMa (YHKIMHM, HauOonbliee U
HauMEHbIlIee 3HAUYEHHUs (QYHKIUMU Ha [POMEKYTKE; MCIONb30BaTh HUX I
UCCIIeIOBaHMsI (PYHKIINHU, 3aJaHHON TpaduKOM.

OmnepupoBarh MOHATHAMH: TpadUKU MOKA3aTEIbHOU, JOrapupMUUIECKON U
TPUTOHOMETPUUECKUX (DYHKLMI; N300paXxaTh UX HA KOOPAMHATHOM IIOCKOCTHU U
VICIIOJIB30BATh I PELICHUS YPABHEHUM U HEPABEHCTB.

N3o06pakath Ha KOOPJAWHATHOW TUIOCKOCTH I'padUKU JTUHEWHBIX YpaBHEHUI
Y MCIIOJIb30BaTh MX JUIA PEIICHUs] CUCTEMBI JIMHENHBIX YPABHEHUMN.

Hcnone3oBath rpaduku (QYHKIMA JUIS HCCIEAOBAaHUS MPOLECCOB H
3aBUCUMOCTEHN U3 APYTrUX Y4eOHbIX AUCLMILINH.

Havyana MmaTeMaTH4eCKOro aHaJIN3a

OmnepupoBaTh MOHATUSAMU: HENpephIBHAS (YHKIUS; MPOU3BOIHAS (DYHKIUU;
UCIOJIb30BaTh T€OMETPUUECKUN U (PU3NUECKHI CMBICI IPOU3BOIHOM AJIsl PEIICHUs
3a/1ad4.

HaxoauTs npon3BOAHbBIE AIEMEHTAPHBIX (PYHKIMH, BBIYUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEIECHMS, YACTHOT'O (DYHKIIUH.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIEN0BaHUS (YHKIIMH HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHATH PE3YIbTaThl UCCIECTOBAHMS K TOCTPOSHUIO IPa(hUKOB.

Hcronb30BaTh MPOU3BOAHYIO I HAXOXKACHMS HAWIydlIero pEIICHHS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax.

OmnepupoBarh MOHATUSIMU: [E€PBOOOpa3Hass M MHTErpaj; IOHMMATH
reOMeTpUUECKUN U GU3NYECKUIN CMBICT UHTErpasa.



Haxonute mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKIHM;, BBIYHCISATH HHTETPAI
no popmyne Herorona—Jleibuua.

Pemate mpukiagHple 3aJa4M, B TOM YHCIE COIMAIbHO-DKOHOMHYECKOTO U
(u3MUECKOTro Xapakrepa, CpeACTBAMH MATEMAaTHYECKOTO aHAITU3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bcero Konrpoaubie | - Mpaxririeckite o0pa3oBaTte/ibHbIE
padoTshI padoThI pecypebi
MHoOkecTBa pallMOHAJIBHBIX U
1 JICHCTBUTEIBHBIX YUCeN. PalnOHAIbHBIE 14 1
ypaBHEHHUS U HEPABEHCTBA
) Oynknuu 1 rpadgukn. CTEeHb C MeJIbIM 6
MOKa3aTenemM
3 Apudmernueckuii KOpeHb N—O¥ CTETICHH. 18 |
HppaumnoHaibHble ypaBHEHUS! U HEPABEHCTBA
®opMyiibl
4 TpUroHoMeTpuu. T puroHomeTpuyeckue 22 1
YpaBHEHUS
5 ITocnenoBaTeabHOCTH U IIPOIPECCUH 5
6 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 3 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68 4 0




11 KITIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Konrposeupie | - Mpakriteckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypesI
CremneHsb ¢ palliOHAIBLHBIM [TOKA3aTEJIEeM.
1 [oxazatenpHast pynkius. [TokazaTenbHbIe 12 1
YpaBHEHUS U HEPABEHCTBA
Jlorapudmudaeckast GyHKIIHS.
2 Jlorapudmudeckue ypaBHEHHS 1 12
HEPABEHCTBA
Tpuronomerpuueckue GyHKIIUN U UX
3 rpaduku. TpuroHoMeTpuIecKue 9 1
HEPaBEHCTBA
4 [IpousBoanas. [IlpumeHnenne nporu3BOIHON 24 1
5 HHuterpain u ero npuMeHeHUst 9
6 CucreMbl ypaBHEHUH 12 1
7 Harypanbnble u 1iensle yucia 6
g [ToBTOpenue, 06001IeHNE, CHCTEMaTH3aIUs 13 )
3HaAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




HHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTtpoabHbie

Bcero
padoTsbI

IIpakTHYeckue
padoThI

JlaTa
U3yYeHH s

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypcebl

MHO)KGCTBO, Oorcpanru Hal MHOXCCTBAMMU.

Juarpammsl Diinepa—Benna

04.09.2023

Pammmonansubie yncna. OOBIKHOBEHHEIE U
JECATUYHBIC IPOOH, TPOIICHTHI,
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH

06.09.2023

Apudmerndeckue oneparuu ¢
palnroHATLHBIMU YUCIIAMH,
npeoOpa30BaHus YUCIOBBIX BBIPAKCHHUN

11.09.2023

[Ipumenenue qpoOei U IPOIEHTOB TSt
pelieHus MPUKIAIHBIX 33/1a4 U3
pa3IMYHBIX OTpaciel 3HAaHUU U peaTbHOM
KA3HA

13.09.2023

[Ipumenenue qpoOeit U MPOIIEHTOB TSt
pelieHus MPUKIIAIHBIX 33/1a4 U3
Ppa3IMYHBIX OTpaciel 3HAaHUU U peaTbHOM
KA3HA

18.09.2023

JleicTBuTenbpHbBIC YKcia. PanimonanbabIe U
HUppAIMOHATILHBIE YHCIIa

20.09.2023

Apudmernueckue onepanuu ¢
JIeCTBUTENLHBIMU YHCIIAMHU

25.09.2023

[TpuOmkEHHbBIE BBIYMCIICHUS, TIPaBUIIa




OKpYIJIEHUS, IPUKHJIKA U OLICHKA
pe3ynbTara BEIYUCICHUN

27.09.2023

ToxxnecTBa U TOXKIECTBEHHBIE

PCHICHUA MMPAKTUYCCKUX 3a1a1 U

9
npeoOpa3oBaHuUs 02.10.2023

10 VYpaBHEHME, KOPEHb YPAaBHEHHUS 04.10.2023

11 HepaBeHcTBoO, penieHre HepaBeHCTBA 09.10.2023

12 Meton UHTEPBAIOB 11.10.2023
Pemenue nensix u IpoOHO-pAIMOHATBHBIX

13 .
YPaBHEHUH U HEPABEHCTB 16.10.2023
KoHnTtponbHast pabora o teme "MHOX)ecTBa

14 paLMOHATIBHBIX U IEMCTBUTEIbHBIX HI/ICCJI'; 18.10.2023
PanronanbHbIe ypaBHEHHS 1 HEPABCHCTB

15 DyHKIUS, CTIOCOOBI 3a/1aHUsI PYHKITUH.
B3anmuo 0OpaTHbIe hyHKIIUN 23.10.2023
I'padux byakmum. O61acTs onpeaencHus

16 1 MHO>XECTBO 3HaYeHUH GyHKnu. Hymm 75.10.2023
¢byukun. [IpoMexxyTKu 3HaKOMOCTOSHCTBA

1 s N

7 ETHBIC M HEUETHBIC ()YHKITUU 30.10.2023

CrermeHsb C eNbIM [TOKa3aTeIeM.

18 CTEIH,Z[apTHaSI ¢bopma 3anucu 08.11.2023
JNEHCTBUTENLHOTO YMCIa
Hcnonb3oBanne moaxoasmieii opmpl

19 3aIUCH JEeHCTBUTEIBHBIX YUCET IS 13.11.2023




MPEACTaBJIICHUA JAHHBIX

CrenenHast GyHKIHS C HATypaJIbHBIM U

20 LEJILIM IToKa3aTeieM. E€ cBolicTBa u 15.11.2023

rpaduk
)1 Apudmerndeckuii KOpeHb HATypaIbHOMN

CTENEeHU 20.11.2023
” Apudmerndeckuii KOpeHb HATypaIbHOMN

CTENEHU 22.11.2023

CoiicTBa apu(METHUECKOTr0 KOPHS
23 .

HaTypajibHOM CTENIEHU 27.11.2023

CoiicTBa apu()METHUECKOTr0 KOPHS
24 .

HaTypaJIbHOM CTENEHU 29.11.2023
)5 CgoiicTBa apu(PMETHIECKOTO KOPHS

HaTypaJIbHOM CTENEHU 04.12.2023
%6 JeticTBust ¢ apu(METHISCKUMU KOPHSIMH

N—OW CTENEeHU 06.12.2023
27 HeiicTBus ¢ apuMeTHIECKUMU KOPHIMHU

N—OW CTENEHU 11.12.2023
73 HeiicTBus ¢ apuMeTHIeCKUMU KOPHIMHU

N—OM CTENeHU 13.12.2023
79 HeticTBust ¢ apu(METHISCKUMU KOPHSIMH

N—OM CTENeHu 18.12.2023
30 JeticTBust ¢ apu(METHISCKUMU KOPHSIMH

N—OW CTENEHU 20.12.2023
31 Pewienne nppanuoOHaIBHBIX YPAaBHEHUU U

HEPABEHCTB 25.12.2023
32 Pemenue nppannoHalbHBIX ypaBHEHUN U




HEPABEHCTB

27.12.2023

Pewienne nppanuoHaIbHBIX YPAaBHEHUU U

33 HEPaBEHCTB 10.01.2024
34 Pemenue nppaninoHaIbHBIX YpaBHEHUHN U

HEPaBEHCTB 15.01.2024
35 Pemienne nppaninoHaIbHBIX YPaBHEHHUN U

HEPABEHCTB 17.01.2024
36 CoiicTBa u rpaduk KOpHS n-0i cTeNeHn 22.01.2024
37 CaoticTBa U rpadK KOpHSI N-Oi CTETICHH 24.01.2024

KoHnTtponbHast pabota 1mo Teme
18 "ApudmeTnueckuil KOpeHb N—ON CTETEeHHU.

Hppanuonaibuble ypaBHEHUS U 29.01.2024

HepaBeHCTBa"
19 CuHycC, KOCUHYC U TaHT'€HC YHCIIOBOTO

aprymMeHra 31.01.2024
40 CuHycC, KOCUHYC U TaHT'€HC YHCIIOBOTO

aprymMeHra 05.02.2024
A1 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC

YHCIJIOBOT'O apryMeHTa 07.02.2024
0 ApKCHHYC, apKKOCUHYC U apKTAHT'€HC

YUCIIOBOI'O ApTyMEHTA 12.02.2024

TpuronomeTrpuyeckas OKpyKHOCTb,
© | e s
44 Tpuronomerpudeckas OKpyKHOCTb,




onpeieJIEHUE TPUTOHOMETPUUECKUX
(GyHKIMI YMCIOBOTO apryMeHTa

19.02.2024

45

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

21.02.2024

46

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

26.02.2024

47

OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

28.02.2024

48

OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI

04.03.2024

49

[IpeobpazoBaHre TPUTOHOMETPHUUECKUX
BBIPAKECHUI

06.03.2024

50

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

11.03.2024

51

[TpeobpazoBaHre TPUTOHOMETPUUYECKUX
BBIPAXKEHUI

13.03.2024

52

[IpeobpazoBaHre TPUTOHOMETPHUUECKUX
BBIPAXKEHUI

18.03.2024

53

[IpeobpazoBaHre TPUTOHOMETPUUECKUX
BBIPAKCHUI

20.03.2024

54

Pemenne TpuroHOMETpUYECKUX YpaBHEHUI

03.04.2024

55

Pemenne TpuroHoMETpUYECKUX YpaBHEHUM

08.04.2024

56

PewieHne TpUroHOMETPUYECKUX YPAaBHEHUM

10.04.2024

57

PewieHne TpUroHOMETPUYECKUX YPAaBHEHUM




15.04.2024

P .
58 EIICHUE TPUTOHOMETPUUYECKUX YPABHEHHIMA 17.04.2024
59 P %
eIICHUE TPUTOHOMETPUUECKUX YPaBHEHUHN 2 04.2024
KoHnTtponbHas padota mo teme "dopmyiibr
60 LT
TpI/IFOHOMe'TpI/II/I PUTOHOMETPUYECKHE 24.04.2024
YpaBHEHUS
ITocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHUs
61 . M
MOCJIENOBATEIbHOCTEN. MOHOTOHHEIS £9.04.2024
MOCJIEIOBATEILHOCTH
ApudmeTrndeckast U TeOMETpUUYECKast
nporpeccuu. Mcnonb3oBanue nporpeccuu
62
JUISL pEUICHUS] peAJIbHBIX 3a7a4 06.05.2024
MIPUKJIATHOTO XapaKTepa
BeckoneuHo yObIBaromias reoMmeTpudeckas
63 .C 0
nporpeccmlv ymMma GCKOHeiIHO 08.05.2024
yOBIBAIOIICH TEOMETPHUIECKOMN MPOTPECCUr
4 ()
6 OpMyJia CJIOKHBIX ITPOLIEHTOB 13.05.2004
65 ()
OpMyJia CII0KHBIX TTPOIIEHTOB 15.05.2024
O0001Ienre, cucTeMaTH3aIys 3HAHNUH 3a
66 S
KypcC aJireOpbl ¥ HayaJl MaTeMaTHIeCKOTO £0.05.2024
agaimm3a 10 xmacca
67 41 S
TOTOBasi KOHTPOJIbHAs paboTa 22 05.2024
68 O0001enue, cucreMaTH3amus 3SHAHUH 3a




Kypc anreOpbl ¥ Hauyal MaTeMaTH4YeCKOTo 24.05.2024

aHanu3a 10 knacca
OBIIEE KOJIMYECTBO YACOB I10 63 4 0
[MPOI'PAMME
11 KJIACC

KosanuecTBo 4acon DJIeKTPOHHbIE

Ne Hara nugposbie

Tema ypoka Kounrpoabusie | IlpakTuueckue
n/n Bcero u3ydyeHusi | odOpa3oBaTesibHbIE

padoThI padoThI
pecypcsbl

CreneHs ¢ palOHaJIbHBIM ITOKA3aTCJIEM

2 CaoiicTBa cTeneHu 1

3 [IpeobOpazoBanme BBIpaXEHNUN, COACPIKAIIIX |
paloHaIbHbIEe CTEICHH

4 [TpeoOpa3oBaHue BBIpAXKEHUN, COACPIKAIIUX 1
paloHaIbHbIEe CTEIICHH

5 [TpeoOpa3oBaHue BEIpAXKEHUN, COACPIKAIINX 1
palMOHAIbHBIE CTETICHU

6 [TokaszaTenbHble ypaBHEHUS U HEPABEHCTBA 1

7 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA 1

8 ITokazarenbHble ypaBHEHUS U HEPABEHCTBA 1

9 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA 1

10 IlokasaTenbHble YpaBHEHUS U HEPABEHCTBA 1

1 [Toka3zarenbHast QyHKIH, €€ CBOMCTBA U 1
rpaduk

12 Kontponbnas padota mo teme "CrerneHs ¢ | |

palrOHAJIBHBIM ITOKA3aTCICM.




[TokazarenbHast pynkius. [TokasarenbHble
ypaBHEHHUS U HEpaBEeHCTBA"

13 Jlorapudm yucna

14 JlecsaTHYHBIC U HATYpAJIbHBIC JOTapU(PMBI

15 [TpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIINX
sorapudmpl

16 [TpeoOpa3oBaHue BBIpAXKEHUN, COACPIKAIINX
sorapupmbl

17 [IpeoOpazoBanme BRIpAXKEHUN, COAEPKAIIIX
sorapupmbl

13 [IpeobOpazoBanue BRIpaXKEHUN, COAEPKAIIIX
sorapudmpl

19 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

)1 Jlorapudmuueckue ypaBHeHUS U
HEpaBEHCTBA

” Jlorapudmuueckue ypaBHeHUS U
HEpaBEeHCTBA

” Jlorapudmuueckas pyHKIus, €€ CBOHCTBA U
rpaduk

24 Jlorapudmuueckas pyHKIus, €€ CBONCTBA U
rpadux

’5 Tpuronomerpuueckue GyHKIIUH, UX
CBOICTBa U Tpaduku

26 Tpuronomerpudeckue GyHKIIUH, UX




CBOMCTBA U TpapuKu

Tpuronomerpudeckue GyHKINHU, UX

27 .
CBOMCTBA U TpapuKu

)3 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U TpaduKku

29 [Ipumepsl TPUTOHOMETPUUECKUX
HEPaBEHCTB

30 [Tpumepsl TPUTOHOMETPHUYECKHUX
HEPaBEHCTB

31 [Tpumepsl TPUTOHOMETPUUECKHUX
HEPaBEHCTB

1 [Ipumepsl TPUTOHOMETPHUUECKUX
HEPaBEHCTB
KontponbHas paboTa mo teme
"Jlorapudpmuueckas ¢yHKITHS.
Jlorapudmuueckue ypaBHeHUS U

33 HepaBeHcTBa. TpUroHoMeTpudecKre
(GYHKITUY ¥ BX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"

34 HenpeprsiBable hyHKIIIHN

35 MeTo MHTEpPBAJIOB JIsl pEIICHUS
HEPaBEHCTB

36 MeToa HHTEpPBAJIOB JUIS PEILICHHS
HEPaBEHCTB

37 [TpousBognas GyHKIHH

38 [TpousBoanas GyHKIH




I'eomerpuueckuii U GU3NIECKUNA CMBICIT

39 .
IIPOU3BOTHOM

40 I'eomerpuueckuii ¥ GpU3NIECKUNA CMBICIT
MIPOU3BOAHOMN

41 [Tpon3BoHBIC 37IEMEHTAPHBIX (DYHKITHI

42 [Tpon3BoaHBIC S7IEMEHTAPHBIX (DYHKITHI

43 IIponsBoHas CyMMBI, IPOU3BEACHMUS,
94acTHOTO (PYyHKIMN

44 IIponsBoaHas CyMMBI, TPOU3BEACHMS,
94acTHOTO (DyHKIMN

45 IIponsBoHas CyMMBI, IPOU3BEACHMUS,
4acCTHOTO (hyHKIIUHA
IIpuMeHeHne NpOU3BOJHOM K

46 Hccaen0BaHui0 (DYHKIMI HAa MOHOTOHHOCTD
U DKCTPEMYMBI
IIpuMeHeHne NpOU3BOJHOM K

47 UCCIIEI0BAaHHIO (PYHKITUI HA MOHOTOHHOCTD
U DKCTPEMYMBI
IIpuMeHeHne NpOU3BOJHOM K

48 UCCIIEI0BAaHHIO (PYHKITUI HA MOHOTOHHOCTD
U DKCTPEMYMBI
IIpuMeHeHne NpOU3BOJHOM K

49 UCCIIEI0BAaHHIO (PYHKITUI HA MOHOTOHHOCTD
U DKCTPEMYMBI

50 Haxoxaenne HanOoJIbIIero 1 HAMMEHbIIETO
3Ha4eHUs QYHKIHUU Ha OTpE3Ke

51 Haxoxnenue HanOOJIBIIEr0 U HANMEHBIIIETO




3Ha4YeHUs1 QYHKIHUU Ha OTPE3KE

Haxoxnenue HauOOJIBIIEr0 U HAUMEHBIIIETO

32 3Ha4YeHUs1 QYHKLIHUU Ha OTpE3Ke

53 Haxoxaenne HaubobIIero 1 HANMEHbBIIIETO
3HaueHus! QYHKIUU HA OTPE3Ke

54 Haxoxzaenne HaubombIIero 1 HANMEHbBILIETO
3HaueHus! QyHKIUU Ha OTPE3Ke

55 Haxoxxnenne HanOoJIbIIero 1 HAMMEHBIIETO
3Ha4YeHus1 QYyHKLIHUU Ha OTpE3Ke
[Ipumenenne npou3BOIHOM IS
HAXO0XKJICHHUS HAWTY4IIEro PElIeHus B

56 MPUKIIAJHBIX 33a4ax, U OpeAeICHUs
CKOPOCTH TIpolLiecca, 3aJaHHOr0 (popMysoin
uu rpaduKomM

57 KonrtponsHas pabora o Teme
"IIponsBoaHas. IIpumenenue nponsBoaHon"

58 [TepBooOpaznas. TabGnuia nepBooOpa3HbIX

59 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

60 WuTerpai, reoMeTpruueckuil 1 (pru3nyecKuii
CMBICII HHTETpaa

61 HHTerpai, reoMeTpudeckuii 1 Pu3nIeCcKuii
CMBICII HHTETpaa

2 HHuTerpai, reoMeTpudeckuii 1 Pu3nIeCKuii
CMBICJI UHTETpaja

63 Brruncnenue uaterpana mo ¢gopmyie
Herorona—JleitOHura

64 Brruucnenue nuterpaia no gpopmyine




Herorona—JleitOuuna

65

Brruncnenue uaterpana no popmyie
Herorona—IJleitOHura

66

Brruncnenue uHTErpaia mo Gopmyiie
Herorona—JleitOaumna

67

CucreMbl TMHEUHBIX YPAaBHEHUH

68

CucreMbl TMHENHBIX YpaBHEHUN

69

Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIIbIO
CHUCTEMBbI IMHEHUHBIX YPaBHEHU

70

Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO
CHUCTEMBbI IMHEHUHBIX YPaBHEHU

71

Cucremsl 1 COBOKYITHOCTH LCJIBIX,
palluOHAJIBHBIX, UPpPALIMOHAIBbHBIX,
MOKa3aTeIbHbIX, JOrapu(PMUUECKUX
YpaBHEHUI U HEPABEHCTB

72

Cucremsl 1 COBOKYITHOCTH LCJIBIX,
palluOHAJIBHBIX, UPpPALlMOHAIBbHBIX,
MOKa3aTeIbHbIX, JOTapU(PMUUECKUX
YpaBHEHUI U HEPABEHCTB

73

Cucremsl 1 COBOKYITHOCTH LCJIBIX,
palluOHAJIBHBIX, UPpPALIUMOHAIBbHBIX,
MOKa3aTeIbHbIX, JOTapU(PMHUUECKUX
YpaBHEHUI U HEPABEHCTB

74

Cucremsl 1 COBOKYITHOCTH LCJIBIX,
pallnOHAJIBHBIX, UPpPALIUMOHAIBbHBIX,
MOKa3aTeIbHBIX, JOTapH(PMUIECKIX
YpaBHEHU U HEPABEHCTB

75

Hcnonb3oBanue rpadukoB GyHKIUN A7




peLIeHUs] ypaBHEHUN U CUCTEM

Hcnonb3oBanue rpadukoB GyHKIUN A7

76 peLIeHUs] ypaBHEHUN U CUCTEM
[IpumeneHne ypaBHEHUN, CUCTEM U

77 HEPABEHCTB K PEHICHUIO MAaTEMaTHYECKUX
3a/1a4 ¥ 3a]1a4 U3 Pa3UIHbIX 00JacTei
HAyKU U PEAIbHOU KU3HU

73 Kontponbnas padota o teme "UuTerpan u
ero npumeHeHusi. CHCTEMbI ypaBHEHH"

79 HatypanbHble 1 1enble yrcia B 3aja4ax u3
peanbHOU KU3HU

20 HarypanbHble u 1ienble yuca B 3aja4ax u3
peanbHOU KU3HU

81 HarypanbHble u 1ienble 4yucia B 3aja4ax us3
peanbHON KU3HU

82 [Ipu3HaKu JeTMMOCTH LEJIBIX YUCEN

83 [Ipr3HaKy IETMMOCTH LEJIBIX YUCEN

84 [Ipr3HaKy ETMMOCTH LEJIBIX YUCEN

85 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATHU3AIIH
3HAHUU. Y paBHEHUS

26 [ToBTOpenue, 00001IEeHNE, CUCTEMATH3AIIS
3HAHUU. Y paBHEHUS

%7 [ToBTOpenue, 0000IIEHNE, CUCTEMAaTH3AIUS
3HaHUU. YpaBHEHUSA

28 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3AIIH
3HAHUU. Y paBHEHUS

&9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH




3HaHUU. YpaBHEHUSA

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

90 -
3HaHUU. YpaBHEHUSA

o1 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3AIIH
3HaHuil. HepaBeHcTBa

9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3AIIH
3HaHuil. HepaBeHcTBa

93 [ToBTOpenue, 00001IEeHNE, CUCTEMATH3AIUS
3HaHui. HepaBeHcTBa

04 [ToBTOpenue, 00001IEHNE, CUCTEMAaTH3AIUS
3HaHuil. HepaBeHcTBa

95 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3AIIH
3HaHUM. CUCTEMBbl YpaBHEHUI

96 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH
3HaHUM. CUCTeMBbl YpaBHEHUI

97 [ToBTOpenue, 00001IEeHNE, CUCTEMATH3AIUS
3HaHui. yHKIUH

08 [ToBTOpenue, 00001IEHNE, CUCTEMATH3AIUS
3HaHui. OyHKUUH

99 HroroBast koHTpOIBHAs paboTa

100 HToroBast KOHTpOJIbHAs paboTa
O0001enue, cucTeMaTU3alds 3HAHUH 3a

101 Kypc aiareOpbl ¥ Hayal MaTeMaTHIeCKOTro

y

ananuza 10-11 xmaccoB
O0o01enue, cucTeMaTH3alks 3HaHUH 3a

102 KypcC aJireOphl ¥ Hadall MaTeMaTHIeCKOTO

agaiu3a 10-11 xiaccos




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102
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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHoOro kypca «I'eomerpusi» 0a30BOro ypoBHS AJis
obyuarommuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOro
roCyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHIApTa CPeaHETro o0Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa3oBaHUIO, M TPAAMIMI POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpamMmbl 0OecrieunBaeT OBIAJCHUE KIIOUYEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITUXCsl.

HEJIN N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpPUM Ha YPOBHE CpPEIHEro oOLIero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYUMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuTHs oOydaromuxcs, (GopMHUpPOBaHUS (YHKIIMOHATHLHON MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YYEHHUS IPYTUX y4yeOHbIX AUCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX IPEJICTaBICHUA O CYIIHOCTH M INPOMCXOKIECHUM I€OMETPUUYECKHX
abCcTpakiuii, COOTHOLICHUH PEaJTbHOTO0 M UACATBHOT0, XapaKTepe OTpasKeHUs
MAaTeMaTHYECKOW HAyKOW SBIEHHM M MPOLECCOB pPEAIBHOTO MHUpa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHUECKOTO MOJCIUPOBAHUS B HAYYHOM
NO3HAHUM U B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOT'O MUPOBO33PEHHUS
yyaluxcs, a TaKKe KAauecTB MBIIIICHHUS, HEOOXOAMMBIX JUIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOuiero o0pa3oBaHus, TaK KaK O0O0ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAlPaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbllIUIEHHE, (OPMHUpPYEMOE IPHU H3YYEHUH OO0YyYaroIMMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX yTBEPKACHUN
B XOJ€ pELICHUS TeOMETPUUYECKMX 3aJady, YMEHHUE BBIJBUTaTb W OIPOBEPrarTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHUH 3a/lad €CTECTBEHHO-
HAy4YHOT0 LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeNbHOCTH uenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHAIbHOTO ObITHs, (opma
OTPaXEHHS OKPY’KAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO NO3HAaHUS M aKTUBHOIO
npeoOpazoBaHus  AelcTBUTENbHOCTU.  ONepupoBaHHE  MIPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM JIESATEIBHOCTH,



SBIISICTCSI OJJHUM M3 MPO(QECCHOHAILHO BAXKHBIX KAa4yeCTB, MO3TOMY aKTyallbHA
3amada (opmMupoBaHHS y OOYyYarONIMXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3sHOBUIHOCTH OOpa3HOTO MBIIUICHHSS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTOTOBKE K MIPAKTUYECKON ACSATEIHHOCTH IO MHOTHM HAIPABICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHOro kypca «['eomerpusi» Ha 06a3zoBOM
ypoBHE OOyueHusi — 00OmeoOpa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcst ~ 4yepe3  oOecrneueHHe  BO3MOXKHOCTH ~ IPUOOpeTeHuss u
UCTOJIb30BAHUSI CHCTEMAaTHMYECKMX TE€OMETPHUYECKUX 3HAHUH U JCWCTBUM,
creuu(UYHBIX TEOMETPHUH, BO3MOXKHOCTH YCIIEITHOTO MPOJIOJKEHUST 00pa30BaHUs
0 CHENHUATIBHOCTSIM, HE CBSI3aHHBIM C IPUKJIAJHBIM UCTIOJIH30BAHUEM I'€OMETPUU.

[lporpamma 1o reomeTpur Ha 0a30BOM YpOBHE MpeaHA3HAu€Ha ISt
00yYaromMXCsl CPEIHEH IIKOJIBI, He UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHECHUH
Ha ypOBHE OCHOBHOTO o0Imiero obpaszoBanusa. TakuMm oOpa3om, oOydarouiuecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTU4YeCKHE yYMEHUS, CBS3aHHBIC
co crnenu(uKoil TeOMETpUM W HEOOXOJUMBIE [UIS KU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh I€OMETPHUIO OoJjee
riyOOKO, eciM B JajbHEWIIEM BO3HHKHET HEOOXOAMMOCTh B T'€OMETPHUYECKUX
3HaHUSX B IPOPECCUOHATLHON AEATEIbHOCTH.

JIOCTH)KEHHE IeJIM OCBOCHHUS TMPOrpaMMbl  00ECHeYMBACTCA pPEUICHUEM
COOTBETCTBYIOIIMX  3adad. [IpHOpWUTETHBIMH 3aJad4aMH  OCBOCHHUS  Kypca
«["eomerpumn» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TMPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opmMHpOBaHHE TPEACTABICHHUS O MHOTOIPAaHHHKAX M Telax BpaIICHUS
KaK 0 BOXHEHIINX MAaTEMaTHYECKUX MOJIENSX, MO3BOJISIONIUX OIHCHIBATH
Y M3Yy4aTh Pa3HbIE SIBICHUS OKPYKAIOIIECTO MUPA;

o (¢opmHupoBaHME YMEHHs paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOT'PaHHHMKH U TeJla BpaIlleHUS;

e OBIIQJICHUE METOJAMHU PEIICHUS 3a]ad Ha MOCTPOCHUS Ha M300pasKeHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

o (GopMHpOBaHHE yMEHHUS OIECPHPOBATH OCHOBHBIMHU TMOHSATHUSIMH O
MHOT'OTpaHHHMKaX U TeJax BPAICHUs U UX OCHOBHBIMU CBOWCTBAMU;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIEeHUs]  OCHOBHBIX  THIIOB  3ajay;
dopMupoBaHHEe  YMEHHS TPOBOJUTH  HECIOKHBIC  JIOKA3aTEIbHBIC
pacCcyXIeHHS B XOJ€ PCIICHHS CTEPEOMETPUYECKHX 3alad M 3ajad C
HNPaKTUYECKUM COJIEP’KaHHEM;

e pa3BUTHE  MHTEUIEKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
o0yyaromuxcsi, MO3HABATEJIbHONH  AaKTUBHOCTH,  HCCIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTU MBIIIICHHUS;



e (opmupoBanue GyHKIIMOHATEHOM rPaMOTHOCTH, pEJIeBaHTHOM
TeOMETPUM: YMEHHE paclo3HaBaThb MPOSBICHUS T'€OMETPUUYECKUX
MNOHATUNH, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEANbHBIX KU3HEHHBIX
CUTyalUsIX W INPU U3YYEHUU JPYIUX YYEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTEH U 3aKOHOMEpHOCTEH, (OpMyIMpOBaTH HX HaA S3BIKE
T€OMETPHUH U CO3/1aBaTh FT€OMETPUUECKUE MOJICIH, IPUMEHSATh OCBOCHHBIM
TeOMETPUUECKUN ammapar Jyisi peHIeHUs MPaKTUKO-OPHUEHTUPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIC PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKJIOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro Mu3y4eHMsl 3ajad, pEIIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMS, U ONpeAeIEHHBIM 00pa3oM opraHu3oBaHHas padoTa Hal
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U IMPOCTPAHCTBEHHOIO
MBILUIEHHS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
NaJbHENIIEMY U3YUYEHHIO PEAMETA.

[Ipenmourenue oTAAETCSA HATISIHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTb TEOPETUYECKUE 3HAHUS MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
ydalxcs B Kypce CTEPEOMETpPUM IPOBOJAMUTCSA 3a CYET pEIIEeHUs 33Jad Ha
CO3JaHHE  IMPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3manue oOpa3a MPOBOAMTCS C ONOPOM Ha
HArJsAHOCTh, @ ONEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBIICYEHHS] OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECPKaHMSL.

OcHOBHBIE cojaepkaTeNbHble JTUHUU Kypca «['eomerpun» B 10—-11 knaccax:
«MHororpanHuku», «IIpsiMble U MJIOCKOCTU B IPOCTpAaHCTBEY, «Tena BpareHus»,
«BeKTOopbl M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUMN
pacmpesieniieTcss He TOJIbKO IO COJEp)KaTelIbHBIM JIMHUAM, HO U MO TOAaM
00yueHHUsI Ha YPOBHE Cpe/IHEeT0 0011ero oopa3oBaHusl.

ConepxxaHnue 00pa30oBaHUS, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yibTaTaM
OCBOGHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOydeHHs,
CTPYKTypUPOBaHO TakuM oOpa3oM, 4YTOObI OBJAJCHHE T'€OMETPUUECKUMU
MNOHSTUSMH U HAaBBIKAMHU OCYIIECTBIISJIOCH MOCIIEOBATENBFHO U MOCTYIATENbHO, C
coOII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIHUCh B
OOLIYI0O CHUCTEMY T'€OMETPUUYECKUX IPEACTABICHUN O0YyYaroMXCs, pacliupsis U
yriay6usist €€, o0pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzyuenue reometpun otBoautcs 2 yaca B Hejento B 10 kinacce u 1 vac B
Heneno B 11 kiacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUHM U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulesibHble M CKpeluBaromuecs npsmele. llapamiensHOCTs NpsAMBIX H
IUIOCKOCTE B IPOCTPAHCTBE: MapaJUICNIbHbIE IpPsAMbIE B  IPOCTPAHCTBE;
NAapAJLIENBHOCTh TPEX MPSMBIX; MAPALIEIBHOCTh NPSIMONW MU INIOCKOCTH. YTIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJl MEXKIy IpPSAMBIMAH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajulebHBIX TuIOocKOocTel. I[lpocreiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IUIOCKOCTH: TETPadJIp, KyO, MapajjiesieuIea; IOCTPOEHUE CEUEHUIA.

[lepnenaAUKYJISIPHOCTD IPSIMOU U IJIOCKOCTH: IEPIICHINUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, NPSMBIE NapPALICIBHBIE M IEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O MpsSMOU
NEPIEHANKYJIIPHON IIOCKOCTH. YTJBI B IPOCTPAHCTBE: YrOJ MEXAY INPAMON U
IUIOCKOCTBIO;  JBYI'PaHHBIM  yroJl, JIMHEWHBIA YroJl JBYTPaHHOIO  YIVIA.
[lepneHAUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUAE
OT TmpsAMOM 70  IUIOCKOCTH,  MpoeKmuss  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IIJIOCKOCTEW:  NPU3HAK  IEPIECHINUKYJSIPHOCTH  ABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHANKYJIISPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBbI, IpsMasi U HaKJIOHHAs MPHU3MBbL, OOKOBasi U
IIOJIHAS IIOBEPXHOCTh IPU3MBI. [Tapamnenenunen, IIPSIMOYTOJIBHBIN
napajulelienunes] U ero cpoucrsa. Ilupamupa: n-yronpHas nupamMuaa, I'paHd U
OCHOBaHUE MUPAMU/IbI; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUbI; IPABHIIbHAS U
yCeu€HHas MNHUpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuisl. lIpaBuibHbIE
MHOTOI'PAHHMKU: IIOHATUE MPABMWIBHOIO MHOIOTPAaHHUKA; IPABHUIIbHAS NIPU3Ma U
IIpaBWIbHAs IUpaMUAA; NPABWIbHAS TPEYrojbHAas IHpaMUJa W IPABUIBHBINA
TeTpasap; KyO. IlpencraBieHune o TpaBUIIbHBIX MHOIOIPAHHUKAX: OKTajJp,
nozexa’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBL.

CuMMmeTprs B NPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSMOMH,
IUIOCKOCTH.  JJEMEHTbl CUMMETPUM B  IHUPAMMAAX, lapajuiejenunesnax,
IIPaBUJIbHBIX MHOTOI'PAHHHKAX.



Brruucienne 9SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaNM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBL,
IJIOMAh OCHOBAaHMA, TeopeMa O OOKOBOW IMOBEPXHOCTH MPSIMON TMPU3MBIL.
[lnomanas OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MUPaMUIBI,
TeopeMa O IUIomaau yceuéHHoM mnupamuabl. [loHsitue 006 00bEMe. OOBEM
MAPAMU/JIBI, TPU3MBL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MTOJOOHBIX TE.

11 KIIACC

Tesa Bpalmenus

HummHapuyeckas IIOBEPXHOCTD, oOpasyromue HIHHAPUIECKON
MOBEPXHOCTH, OCh UWIMHIPHUYECKOH TMOBEPXHOCTHU. LIMIMHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywImass W OCh; IUIOMIAJAh OOKOBOW H TMOJHOU
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yroliue KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOM MOBEepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3ylolllie U BbICOTA; OCHOBAaHUS U OOKOBasi MOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETpP; IUIOMIAJb MMOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxenue chepbl U MIIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe;
10 EL CHEpHI.

N300paxenue Tea BpallleHus Ha IIO0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanum Ten BpalleHHMss UM MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
onucaHHbIM oOkoJI0 cdephl; cdepa, BOUCaHHAsT B MHOTOIPAHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajienenumnesa u ciaeacteus u3 He€. OO0BEM LWIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chepsl.

[TonoGueie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAAsIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

Ceuenus wmwimMHapa (DapaJUIebHO M NEPHEHAMKYJISPHO OCH), CEUYECHMS
KOHyca (mapajuieIbHO€ OCHOBAHHUIO M MPOXOJSIEE 4Yepe3 BEpIIMHY), CEUEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu 1 B mpocTpaHcTBe. ClI0KeHUE U BRIYMTAaHHE BEKTOPOB.
YMHOKeHnEe BeKTopa Ha yucio. PasnoxeHne BeKTopa 1o TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienwe 3agad, CBS3aHHBIX C
IpUMEHEHUEM TpaBWwil JACHCTBUM C BekTopamu. I[IpsimoyrosibHas cucreMma



KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTol Mexay BekTopaMu. CKajasipHOE IPOU3BEIECHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsAMBIMU U INIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIN
METOJI IIPY PELICHNN F'€OMETPUYECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOTO TMpeaMmeTa
«MaTemaTHKay XapaKTepU3yIOTCs:

I'paxxnaHcKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YJAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO 4YJieHa POCCHIMCKOrO0 OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHIA,
nporeAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICHICTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHU C UX
(GYHKIUSMU 1 Ha3HAYECHUEM.

IIarpuornyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIIOMY U HACTOSIIEMY POCCUHCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIICHHEM K
JTOCTHKEHHSIM POCCUHCKUX MAaTEMAaTHKOB M POCCHHCKON MaTeMaTHUECKOMN IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKCHMH B APYTHX HayKax, TEXHOJOTHUsSX, chepax

HKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO HapoJa;

c(hOpMUPOBAHHOCTBIO ~ HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO0  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAayKU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYIYIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3azjay, peleHnu, paccyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEeMaTUYECKWE 3HAHUSA B
MHTEpecax 3J0pOBOT0 U 0€301acHOro 00pasa *U3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHWE, COATAHCHUPOBAHHBIN PEXUM 3aHATHA U

OT/IbIXa, perysipHast buznueckas AKTUBHOCTb); buznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CHIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS;, MHTEPECOM K
paznuyHbiM  chepaMm  TIPOPECCHOHAILHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO W
caM000Opa30BaHNI0 Ha TPOTSKCHUHM BCEH JKU3HU, TOTOBHOCTBHIO K aKTUBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHYECKON HAIIPaBICHHOCTH.

IKOJIOrH4ecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIbTYPbl, MOHUMAHUEM BIIMSHUS
COIMATTbHO-IKOHOMHYECKUX TPOIECCOB Ha COCTOSIHHE MPUPOTHOW M COLMATBHON
CpeIbl, OCO3HAHHUEM TJIOOATBLHOTO  XapakTepa JKOJOTHYCCKUX  MPOoOIIieM;
OpHUCHTAIIMCH Ha MPUMEHEHHE MATEMAaTUYCCKUX 3HAHUHM JUIsS pPElICHUs 3aj1a4 B
00yacTH  OKpY)KaloLIeH Cpeipl, IUIAHUPOBAHHUS ITIOCTYIIKOB M OLEHKH HUX
BO3MOYKHBIX MTOCJICJACTBUH JIJIsl OKPYKAFOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTHs HAyKM W  OONICCTBCHHOW MPAKTHKH, [MOHHMMaHUEM
MaTeMAaTHYeCKON HayKu Kak c(hepbl 4YelOBEYECKOH JEATEIBHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH JUJIS Pa3BUTHS I[MBWIM3AIWW, OBJIAJICHUEM S3bIKOM
MaTEeMaTHKd M MaTeMAaTHYeCKOW KyJIbTYpOW KaK CpEICTBOM IIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh NPOSKTHYI0 M HCCIIECIOBATCIIbCKYIO JICSITCIHLHOCTD
WH/IMBUyaJIbHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yibTaThl OCBOCHHSI MPOTPAMMBI Y4eOHOTO MpeameTa
«Marematuka XapaKTEPHUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elCmeUusMU, YHUBEPCAIbHBIMU Pe2YIIMUBHBIMU OetiCMBUSMU.

1)  Vuusepcanvuvie = nozmaeamenwvmvle  Oeticmsus,  obecneuugaom
Gopmuposanue 06az08bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoenue
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCC1e008ameNbCKUx onepayull, yMeHuti pabomams ¢ ungopmayueti).

Ba3oBble Jjornyeckue JeicTBHUA:

e BBISBJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMaTHICCKUX
00BEKTOB, TOHATHIA, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYyIUpPOBATH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBI  IPU3HAK
KJIacCU(UKAIMK, OCHOBAHHSA MJisi OOOOIICHHWS W CpPaBHEHUS, KPUTEPHUH
IPOBOMMOTO aHAIIN3A;

e BOCHpUHUMATH, (OPMYIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
NpOTUBOpeYHs B (akTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUMH;

e JeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAIOTUH;

e IPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOBL;

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElLIEHUs, BBIOMpATh HauboJIee MOAXOJAUMI ¢ y4E€TOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

basoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, Mpodiemy,
yCTaHABJIMBAaTh HWCKOMOE€ W  JaHHOe, (OpMHUPOBATH  THIOTE3Y,
apTryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
00beKTa, SIBJICHUS, TPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENIPHO (hOPMYIHUPOBATH OOOOITICHUSI M BHIBOJBI IO pE3yiIbTaTam
POBENEHHOTO HAOIIO/ICHUS, HUCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHU;

e IPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IIPOIIECCA, a TAKXKE BbIJBUTATh
MPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBISATH ACPUUUTH UHGOPMALINK, JAHHBIX, HEOOXOJIMMBIX JJisi OTBETA
Ha BOIIPOC U ISl pEUICHUS 3a]1a4u;

e BBIOMpaTh UWH(POpPMAIMIO W3  UCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MPEACTABICHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIIUIO, IPEICTABIATh €€ B pa3IMyHbIX (hopmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAHHBIM KPUTECPHUSIM.

2)  VHuueepcanvubie KOMMYHUKamueHble Oelicméus, o0becneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
XO/1y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yiIbTaT;

B X07ie 00CY’KJICHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, penraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOUCK
pEIIEHUs; COMOCTABJIATh CBOM CYXIEHHUS C CYXICHUSIMU JIPYTHX
YYaCTHHUKOB JHajiora, oOHapyXKUBaTh Pa3IU4Me U CXOJICTBO IMO3MUIIMIA; B
KOPPEKTHOH popme HopMyTHpoBaTh pa3HOIJIACHS, CBOM BO3PaKEHMUS;
OpEACTaBIATh  pe3yjbTaThl  PEIICHWS  3aJadd,  OKCIEpPUMEHTa,
UCCIIEJIOBaHMSI,  TPOEKTa;  CAMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHUBUTyJIbHOW pabOThI pH pENIeHUH yU4eOHBIX 3a/1a4; TPUHUMATH 11EJTh
COBMECTHOUM JEeATEIBHOCTH, IUTAHHUPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactipeieNiaTh BUABI pabOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTat paboTsl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYykIeHHS, 0OMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJHATH CBOIO YacThb pabOTHl M
KOOPJIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH WICHAMHU KOMAaH/IBI,
OIICHUBATh KAa4eCTBO CBOETO BKJaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmeusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3a]1a4i, BRIOUPATh CIIOCO0 peleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMH TO3HABAaTEIbHOW pediaekcuu Kak OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUI U MBICTUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJIS Iporecca u
pe3yJsibTaTa pelieHus MaTeMaTHYECKOH 3aa4u;

NpEABUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HANJACHHBIX OIIUOOK, BBISABICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEJIU M YCIOBHUSIM, OOBICHITH
IIPUYUHBI TOCTHKECHUS WIM HENOCTHXKEHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HAXOAUTh OIHOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OnepupoBatTh MOHATUSMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHSATh aKCHOMBI CTEPEOMETPUM M CJIEJACTBHUS W3 HUX IPU PEIICHUH
Ir€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPAIIIETBHOCTh U NEPIEHIUKYIISPHOCTD MPSIMbIX
U TNIOCKOCTEM.

KnaccupunurpoBath B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JIBYI'PAHHBIM Yroyi, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYTrpaHHOTO yria; JUHEHHBIM YroJl JBYTPAHHOTO YIJIA; TpajyCcHas mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOI'PAHHUK, BBIMYKJIBIA W HEBBIMYKJIbIHI
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (IUpamMuja; MpU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeHIe I, KyO).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHpAs OCHOBaHUS TUIS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOT'OTPAHHUKH; MPSAMbIC U HAKJIOHHBIE TIPU3MBbI, TTapaslICIICITUICIbI).

OnepupoBatTh MOHITUSIMU: CEKYIIAs INIOCKOCTh, CECUEHHE MHOTOIPAaHHUKOB.

OOBSICHATH TPUHIIUIIBI TOCTPOCHUS CEUECHUH, UCTIONB3YSI METOJ CIICTIOB.

CTtpouTh CEUEHHMS MHOTOTPAHHHUKOB METOJOM  CJICIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEXKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHU
CBEpXYy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Win
aIrOpuTMaM, NPUMEHSAS HU3BECTHbIC AHAIMTUYECKUE METOAbl NpPU PEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TIPSAMONM, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMUCS MIPSIMbIMH.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH MO 00pas3aM Win
aIrOpuTMaM, NPUMEHSAS U3BECTHbIC AHAIMTUYECKUE METOAbl MpPU PEIICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha  BBIYUCJICHHUE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXTY
MJIOCKOCTSIMHU, IByTPAHHBIX YTJIOB.



Boruncnsate 00BbEMBI M IJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma,
nupaMuja) € TpUMEHEHHEM (QOpMyJl; BBIUUCIATH COOTHOIICHUS MEXKIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMHU MTOT0OHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJCTaBICHHYIO HAa YepTeKax U
PUCYHKaX.

[TpumeHsTh TeomeTpuueckue (HaKThl Uil PEUIEHUs] CTEPEOMETPUUECKUX
3a/1a4, NPEANoJaraloluX HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJ]aHbl B IBHOM (opMe.

[IppuMeHATH NpOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOLE U
JKWA3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOTYyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUM W IPUMEHAThb HW3Y4YCHHBIC IIOHATHS B INPOLIECCE IMOMCKA PELICHUs
MaTeMaTHYeCKd C(HOPMYIMPOBAHHONW NPOOJIEMBI, MOJAEIUPOBATH pPEAJbHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, amnmnapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKNUX BEJINYMH.

11 KJTACC

OmnepupoBaTh MOHATHUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 0Opa3yrolue
[IMHAPUYECKON  TMOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYeCKOW MOBEPXHOCTH, KOHYC; chepruecKas IOBEPXHOCTb.

PacnioznaBate Tena BpaiieHus (UJIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MOTYYEHUS TEJ BpAILlCHUSI.

KnaccudunupoBaTh B3aMHOE pacroyiokeHue cepsl U MIOCKOCTH.

OmnepupoBaTh MOHATUSAMU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTAa, BBICOTA
CErMEHTA; IIApOBOW CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA MIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOMIAAM  HOBEPXHOCTEH Tel  BpallCHHS,
reOMETPHUECKUX TeJ C MPUMEHEHHUEM (POPMYIL.

OnepupoBaTh TOHATHSMH: MHOTOIPAaHHHMK, BIIMCAaHHBIM B cdepy ¥
ONMMCaHHBIN OKoJIO cdeprl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCIATE COOTHONICHUSI MEXIY TUIOMIAJSAMH MOBEPXHOCTEH W 00BEMaMu
IMOJIOOHBIX TEJI.



N300paxaTh u3ydaemMble (QUIypbl OT PYKM U C NPUMEHEHHEM HPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
¢Guryp: BUz cBepXy, COOKYy, CHU3Y; CTPOUTH CEUEHMSI TEJ BPALLEHMUS.

W3Bnekatb, WHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJCTaBICHHYIO HAa YepTeKax U
PUCYHKAX.

OnepupoBarth NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONMHATE [EHCTBHUSL CIOKEHHSI BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpPA Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHM 00JIaat0T.

[IpuMeHATH MPaBUIIO NapajuIeIIeIUIEAA.

OnepupoBaTh NOHATHAMU: I€KAPTOBbI KOOPJIWHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJAYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YIOd MEXAY
BEKTOpPaMH, CKAJIPHOE IIPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxomuTh cymmMy BEKTOPOB M MPOU3BEIECHHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpPAMH, CKaJsIpHOE IIPOM3BEIECHUE, PACKIAAbIBATh BEKTOpP 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[TpumensTe TeomeTpuyeckue (aKThl JUIS PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralolinX HECKOJIBKO AaroB PELICHHUs], €CIIN YCIOBHS IIPUMEHEHUS
3aJlaHbl B ABHOHM (opMe.

Pemate mpocreiine reoMETpUYECKHE 3aladyd Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METOAA.

Pemrarte 3amaum Ha JOKAa3aTENbCTBO MATEMAaTHYECKMX OTHOLIEHUU U
HAX0XkJIEHHWE FeOMETPUUECKUX BEJIMYMH 10 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METOBI ITPU PEILICHUU CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHsATh  mpoCTEHIIHE IPOTrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOaMTH NpHUMEpPHl MATEMATHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
JKW3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh IONY4YEHHBbIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUd M IIPUMEHATHh W3Y4YCHHBIC IIOHATUS B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTH4eCcKu C(HOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEasbHBIC
CUTyallUh Ha $3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHUI U TEOpEM, almapara ajireopsl; pemarb
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM I€OMETPUYECKHUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsl
1 BBenenue B crepeoMeTprio 10
) [IpsimMble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 |
[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEN
3 [lepnieHUKYASIPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 Va1 MeXAy NPSIMBIMU U IJIOCKOCTSIMU 10 1
5 MHororpanHuKu 11 1
6 O0BEMBI MHOTOTPAaHHUKOB 1
7 IToBTOpEHME: CeueHMs, pACCTOSHUS U YTIIbI 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE

HaumeHnoBaHue pa3aeioB U TeM ungppoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witpp )

NPOrpaMmblI Bcero o0pa3oBaTejibHbIE

padoThI padoThI
pecypcsbl

Tena Bpamenus 12

OO0BEMEI Tel 5 1

BekTopbl 1 KOOpAUHATHI B MPOCTPAHCTBE 10 1

[ToBTOpeHnue, 06001ICHNE, 7 1

cUCTeEMaTH3alus 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0







IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTtpoabHbie

Bcero
padoTsI

IIpakTHYeckue
padoThI

JlaTa
U3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, JI0CKOCTh, IPOCTPAHCTBO.
[TpaBuia n300pakeHus: Ha PUCYHKAX:
M300pakeHus MIIOCKOCTEH, MapaIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

05.09.2023

[TonsiTHs: MepeceKarouecs MIOCKOCTH,
MepeceKaromrecs npsimasi ¥ IIOCKOCThb

07.09.2023

[lonasTHs: MEPECCKAIOIMECS IIIIOCKOCTH,
MEpECCKArIUEC IpsAMas U IMI0CKOCTb

12.09.2023

3HAKOMCTBO C MHOIr'OrpaHHUKaMu,
n300pa’keHre MHOTOTPaHHUKOB Ha
PUCYHKAX, Ha NPOCKIIMOHHBIX YCPTCIKAX

14.09.2023

HauanbHble cBefieHUs 0 KyOe U mupamue,
uX pa3BEpTKU U Mojenu. CeueHus
MHOI'OT'DaHHUKOB

19.09.2023

HauanpHbie cBeneHus o Kyoe U mupamusie,
ux pa3BEéPTKH U Mozen. CedeHust
MHOT'OTPaHHUKOB

21.09.2023

[Tonsatre 00 akCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUHN: AKCHOMBI
CTEPEOMETPHUH U CICACTBHS M3 HUX

26.09.2023




[TousATHE 00 AaKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUHN: aKCHOMBI
CTCPEOMETPHUH U CIICACTBHS M3 HUX

28.09.2023

[ToHusaTHE 00 aKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEpEOMETPHUU U CIEACTBHS U3 HUX

03.10.2023

10

[TonsaTtre 00 aKCHOMATHUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTCpGOMeTpI/II/I U CJICACTBUS N3 HUX

05.10.2023

11

B3aumHoe pacrnonoxeHue npsiMbix B
MIPOCTPAHCTBE: MepeceKarouecs,
napajuleNIbHbIe U CKPEIIHBAIOIINECs
psiMbIe

10.10.2023

12

[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE: MapaljiesibHbIE MPSMBIE B
MIPOCTPAHCTBE; MapaIeNIbHOCTh TPEX
MPSIMBIX

12.10.2023

13

[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B
npoctpaHctse: [lapamienbHOCTh NPAMON 1
MJI0CKOCTH

17.10.2023

14

V1l ¢ COHaIpaBJICHHBIMU CTOPOHAMUA

19.10.2023

15

Yroia Mexay IpsMBIMU B IIPOCTPAHCTBE

24.10.2023

16

VYron Mexay npsiMbIMU B IPOCTPAHCTBE

26.10.2023

17

[TapaienbHOCTB IIOCKOCTEN:
napaJijiCJIbHBIC IJIOCKOCTU

07.11.2023




18

CaolicTBa napamienbHbIX MIOCKOCTEN

09.11.2023
[Ipocreiinme npocTpaHCTBEHHBIE (PUTYPHI
19 Ha TUIOCKOCTH: TETPadp, KyO, 14.11.2023
napajuiesenunes
20 [Toctpoenue ceuenunit 16.11.2023
21 [Toctpoenue ceuenunit 21.11.2023
KonTponbHas pabota o Teme "IIpsimbie
22 IIJIOCKOCTH B IIPOCTPAHCTBE.
Hapannemaﬂoclib HII))SIMHX ¥ TUIOCKOCTER" 23.11.2023
[TeprieHAMKYASIPHOCTH NPAMOUN 1
23 IJIOCKOCTH: MEPIEHANKYIIIPHBIE IPSIMbIE B 28.11.2023
IIPOCTPAHCTBE
24 [Ipsmbie napauiebHbIE U
MEPIEHANKYISIPHBIE K TITOCKOCTH 30.11.2023
)5 [IpsiMble napasenbHele U
NEPIEHIUKYIJIAPHBIE K IIJIOCKOCTU 05.12.2023
26 [Ipu3Hak nepneHaAuKyJISpPHOCTH IPSIMOU U
MIJIOCKOCTH 07.12.2023
7 [Ipu3Hak neprneHIuKyISIPHOCTH TIPSMOU U
IIJIOCKOCTH 12.12.2023
73 Teopema o0 IpsIMOi MEPIIEH IUKYIIIPHOMN
IIOCKOCTH 14.12.2023
79 Teopema o mpsiMON EPIICHANKYIISIPHOM
MIJIOCKOCTH 19.12.2023
30 Teopema o mpsiMON EPIICHANKYISIPHON




IIJIOCKOCTH

21.12.2023

31

[leprnieHIUKYNSIp U HAKIOHHBIE:
paccTostHUuE OT TOYKHU JI0 IJIOCKOCTH,
paccTostHUE OT MPSMOM J0 MIOCKOCTH

26.12.2023

32

[leprnieHIUKYNsSIp U HAKIOHHBIE:
paccTosiHue OT TOYKH JI0 MJIOCKOCTH,
paccTosiHue OT MPSIMOM 710 TIOCKOCTH

28.12.2023

33

[leprnieHIUKYNSIp M HAKIOHHBIE:
paccTosiHue OT TOYKH JI0 MJIOCKOCTH,
paccTosiHue OT MPSIMOU 710 TIIOCKOCTH

09.01.2024

34

IlepnieHIUKYNSIp U HAKIIOHHBIE:
paccTosiHue OT TOUKH JI0 IIJIOCKOCTH,
paccTostHuE OT MPSIMOM A0 MIIOCKOCTH

11.01.2024

35

VYIIIBl B IPOCTPAHCTBE: YIOJl MEXIY
IIPSIMOM U TUIOCKOCTBIO

16.01.2024

36

JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJI
IBYTPAHHOTO yTiia

18.01.2024

37

JIByrpaHHBIN yIroJl, JMHEHHBIN Yroi
JBYTPAHHOI'O yIila

23.01.2024

38

IlepneHUKYISAPHOCTD INIOCKOCTEM:
MpU3HaK NEPIECHIUKYIAPHOCTH ABYX
IIJIOCKOCTEN

25.01.2024

39

[leprieHAMKYASAPHOCTD MIOCKOCTEM:
MPU3HAK MEPIECHIUKYIIPHOCTH JBYX
IJIOCKOCTEMN

30.01.2024

40

[TeprieHAMKYASAPHOCTD MIOCKOCTEM:
MPU3HAK MEPIECHIUKYISIPHOCTH JBYX
IIJIOCKOCTEN

01.02.2024




41

Teopema o0 TpEX meprneHUKYISIPAX

06.02.2024

42

Teopema o0 TpEX meprneHUKYISIPAX

08.02.2024

43

Teopema o Tpéx mepreHauKyaspax

13.02.2024

44

KonrponsHast pabora o Temam
"IlepnieHAUKYIAPHOCTD NPSIMBIX U
LAl

mrockocteil”" u "YTiael MeXay NPSIMbIMU U
mI0cKoCTsIMuU"

15.02.2024

45

[TonsiTie MHOTOrpaHHUKA, OCHOBHBIE
3JI€EMEHThl MHOTOTPAaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIe MHOTOI'PaHHUKHU; pa3BEPTKa
MHOTOTpaHHUKa

20.02.2024

46

IIpusma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBAs U MOJIHAS TOBEPXHOCTh
IIPU3MBI

22.02.2024

47

[Tapannenenumnen, npsMOyroJIbHbII
MapajieenuIiel U ero CBOMCTBa

27.02.2024

48

[Inpamuna: n-yronbHas NupamMuaa, TpaHu
Y OCHOBaHUE NMUPaMUJbl; OOKOBas U
IIOJIHAsI TOBEPXHOCTh TUPAMHU/IBL;
IIpaBWIbHAA U yCeUEHHAs MUpaMuaa

29.02.2024

49

[IpaBriIbHBIE MHOTOTPAHHUKHU: TOHSTHE
MIPaBHJIBHOTO MHOTOTPAHHUKA,
MpaBWJIbHAA MTPU3Ma U MPaBUIIbHAS
MUpaMKia; MpaBUIbHAS TPEYTOJIbHAS

05.03.2024




NMUpaMyU/Ia ¥ MPaBUIBHBINA TETpasap; KyO

50

[IpencraBienue o NpaBUIbLHBIX
MHOT'OTPaHHUKAX: OKTa3p, JOAEKadAp U
HKOCadIp.

07.03.2024

51

CuMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIbHO TOYKH, MPSIMOM, TUIOCKOCTH.
DJeMeHThl CHMMETPHUH B MHUpaMuax,
napajuieJenumneaax, npaBuibHbIX
MHOT'OTpaHHUKAX

12.03.2024

52

Brrauciienue 31eMeHTOB MHOTOTPaHHUKOB:
p€Opa, TuaroHasu, yribl

14.03.2024

53

[Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM
ITOBEPXHOCTHU MPSIMOM IPU3MBI, IIOIIA/1b
OCHOBaHHH, TeopeMa 0 OOKOBOM
ITOBEPXHOCTHU MPSAMOM IPU3MBI

19.03.2024

54

[Tnomans 60KOBOM MOBEPXHOCTU U
MOBEPXHOCTHU MPABUIILHOM MUPAMUJIBI,
Teopema O TJIomaau OOKOBOM
MOBEPXHOCTH YCEUEHHOW IMMPaMUIbI

21.03.2024

55

KonrponsHas pabora o Teme
"MHororpanHuku"

02.04.2024

56

[Tousatme 00 00BéME

04.04.2024

57

O0BEM TUpaMuIBI

09.04.2024

58

O0BEM nupamMuIbl

11.04.2024

59

O0BEM TUpaMuIBI




16.04.2024

60 ¢ 1
OO0BEM TUpaMUTBI 18.04.2024
61 O0Be
DM TIPHSMBL ! 23.04.2024
62 & 1
O0BEM npU3MBI 25.04.2004
63 O0Be 1
PEM TIPHIMEL 30.04.2024
64 Kontponbnas padota o teme "OO0bEMBI |
MHOTOTPaHHUKOB" 02.05.2024
[ToBTOpEeHME, 0600IIEHNE CHCTEeMATHU3AIIHS
65 i. 11 i 1
3Hanuil. [loctpoeHue ceueHuii B 07.05.2004
MHOTOTPaHHHUKE
[ToBTOpEeHME, 0600IIEHNE CHCTEMATHU3AIIHS
3HaHUH. BbIYKCIIEHHE PACCTOSIHUI: MEXIY
66 i 1
JIBYMSI TOYKAMH, OT TOYKHU J0 TPSIMOH, OT 14.05.2004
TOYKH J0 TIIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
67 144 1
TOroBasi KOHTPOJIbHast paboTa 16.05.2024
[ToBTOpeHME, 0000IIEHNE CUCTEMAaTH3AITUS
3HaHUW. Beraucienue yrioB: Mexay
68
CerH_II:IBaIOHII/IMI/ICH PSIMBIMH, MEKITY 1 21.05.2004
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXKIY TIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

KonTposbHbIe

Bcero
padoThI

IIpakTnyeckue
padoTsI

JlaTa
U3yUYeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, Iuamerp;
TUTOINAb MOBEPXHOCTH CEPHI

B3aumHuoe pacrionoxxenue chepsl u
IUTOCKOCTH; KacaTelIbHas INIOCKOCTh K
chepe; miomaas cheps

N3o6paxenue cdepsl, mapa Ha
miockoct. CeyeHus mapa

[y gpruveckas mOBEpXHOCTb,
o0pa3yronue MUINHIPUISCKON
IMMOBCPXHOCTHU, OCb HHHHHHpH‘-IeCKOfI
TIOBEPXHOCTHU

[{unuHIp: OCHOBaHMS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas U 0Ch;
IIOIIAah OOKOBOI M ITOJIHOM
MOBEPXHOCTH

N3o00pakeHune MUIMHIPA HA TUIOCKOCTH.
Pa3BépTka nmnmnapa. Ceuenust

MAIUHAPA (TTIOCKOCTHIO, TapaTIIeIbHOM
WY TIEPICHIMKYISPHON OCH LMIIMHIPA)

Konnueckasi MOBEpXHOCTh, 00pa3yromime
KOHHYECKOW TTOBEPXHOCTH, OCh U
BEPIIMHA KOHHYECKOW TOBEPXHOCTH




Konyc: ocHOBaHMe 1 BepIlINHa,

8 o0pa3syrolas 1 OCh; IJIOIIA b OOKOBOM 1
MOJTHON TOBEPXHOCTHU
VYceuéHnblit KoHyC: 00pa3yrolye u

9 BBICOTA; OCHOBAHMS K OOKOBas
MOBEPXHOCTh
N306paxkenue KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca

10 (TIIOCKOCTBIO, MAPAJIIEIbHOM
OCHOBAHHIO, U MJIOCKOCTbIO, TPOXOASAIICH
yepes3 BEPILINHY)

1 KomM6unanus ten BpaieHus u
MHOTOTPaHHUKOB
MHororpaHHuK, OMMCAaHHBIA OKOJIO

12 ctepsl; chepa, BIucaHHas B
MHOTOTPaHHUK WM B TEJIO BPALICHUS

13 [TonsTre 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB Tl

14 O0bBéM UIMHIpa, KOHYCa

15 O0bEM mrapa u mwiomaas chepsl
[TomoOHbBIE TeNa B IPOCTPAHCTBE.

16 CooTHoIEHNs MEX Y IUIOIAIIMU
MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TET

17 KontponpHas padota o temam "Tema
BpameHus" u "O0bemMbr Ten"

18 BekTop Ha MJIOCKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYMTAaHUE BEKTOPOB

20 YMHOXEHHE BEKTOpA HA YUCIIO




21

PasnosxeHne BekTopa 1o TpéM
HEKOMIUTaHapHBIM BeKTopaM. IIpaBuito
napajuleenumne1a

22

Pemenue 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUII JCUCTBUH C
BEKTOpaMHU

23

[IpsaMoyronbHas cucrema KOOpAMHAT B
npocTtpancTse. KoopanHaThl BEKTOpA.
IIpocreiimme 3aga4n B KOOpAUHATAX

24

VYron mexay Bektopamu. CkansipHoe
IIPOU3BEIEHHUE BEKTOPOB

25

Beluucnenue yrioB Mexay IpsIMbIMU U
IJIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBII METOA NTPU
peLICHUN T€OMETPUYECKUX 3a1a4

27

KoHnTtponbHas padora mo teme "BekTtopsr
Y KOOPJMHATHI B MPOCTpaHCTBE"

28

[ToBTOpeHue, 0600IIeHNE U
cucremMatru3sanus sHaHu. OCHOBHEIE
burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpeHue, 0600IIeHNE U
cucreMaru3sanus sHaHu. OCHOBHEIE
burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

30

[ToBTOpeHnue, 0600IIEeHNE U
cucTeMaTu3alus 3HaHui. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHUS




[ToBTOpeHue, 0600IIeHNE U

31 cUCTeEMaTu3anys 3HaHul. 3agaqyu 1
TUTAHUMETPHUH U METOJIbI UX PEIICHHS
[ToBTOpeHue, 0600IIeHNE U

0 cucreMaTru3anus 3HaHuil. OCHOBHBIE |
¢burypsl, hakThl, TEOPEMbI Kypca
CTepEOMETPUH

33 Hrorosast KOHTpoJBbHASA paboTa 1

34 [ToBTOpEHME, o6o6meruIe u 1
cHCTeMaTH3aIHs 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



MHHHUCTEPCTBO MPOCBEIIEHUA POCCUIACKOM ®EJEPAIIIN
Komuter 00pa3oBaHusi, HAYKH U MOJIOAE:KHOM MoIMTHKH BoJsrorpajackoit
ods1acTn

KanaueBckunii MyHHIIUNIAJIbHBIA PaiOH
MKOY "Jlorosckas CII "

COT'JIACOBAHO

TBEPXJIEHO

,A'/'-""*-T_"‘X\

neaaror-oprannu3aTop
.. 4 Pl
ﬁ_’ ¥['Canosrukosa H.B.
IJI b

IPOTOKOJ Ne
1 ot «30» aBrycra2023 r.

PABOYAS [TPOTPAMMA
(ID 1514670)

yueOHoro npeamera «I'eomerpus. ba3oBbiii ypoBeHb)

mu1st ooygarommxest 10-11 kmaccon

Jlorosckmii 2023



MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHoOro kypca «I'eomerpusi» 0a30BOro ypoBHS AJis
obyuarommuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOro
roCyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHIApTa CPeaHETro o0Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa3oBaHUIO, M TPAAMIMI POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpamMmbl 0OecrieunBaeT OBIAJCHUE KIIOUYEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITUXCsl.

HEJIN N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpPUM Ha YPOBHE CpPEIHEro oOLIero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYUMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuTHs oOydaromuxcs, (GopMHUpPOBaHUS (YHKIIMOHATHLHON MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YYEHHUS IPYTUX y4yeOHbIX AMCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX IPEJICTaBICHUA O CYIIHOCTH M INPOMCXOKIECHUM I€OMETPUUYECKHX
abCcTpakiuii, COOTHOLICHUH pPEAJTbHOTO M UACAIBHOT0, XapakTepe OTpaKeHUs
MAaTeMaTHYECKOW HAyKOW SBIEHHM M MPOLECCOB pPEAIBHOTO MHUpa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOTO MOJCIUPOBAHUS B HAYYHOM
NO3HAHUM U B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOT'O MUPOBO33PEHHUS
yyaluxcs, a TaKKe KAauecTB MBIIIICHUs, HEOOXOAMMBIX JUIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOuiero o00pa3oBaHus, TaK KaK O00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAlPaBIEHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbllIUIEHHE, (OPMHUpPYEMOE IPHU H3YYEHUH OO0YyYaroIMMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX yTBEPKACHUN
B XOJ€ pELICHUS TeOMETPUUYECKMX 3aJady, YMEHHUE BBIJBUTaTb W OIPOBEPrarTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHUH 3a/lad €CTECTBEHHO-
HAy4YHOT0 LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JAcCTsIX AESITeNbHOCTU uenoBeka. OpHeHTaluus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHAIbHOTO ObITHs, (opma
OTPaXEHHS OKPY’KAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO NO3HAaHUS M aKTUBHOIO
npeoOpazoBaHus  AelcTBUTENbHOCTU.  ONepupoBaHHE  MIPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM JIESATEIBHOCTH,



SBIISICTCSI OJJHUM M3 MPO(QECCHOHAILHO BAXKHBIX KAa4yeCTB, MO3TOMY aKTyallbHA
3amada (opmMupoBaHHS y OOYyYarONIMXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3sHOBUIHOCTH OOpa3HOTO MBIIUICHHSS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTOTOBKE K MIPAKTUYECKON ACSATEIHHOCTH IO MHOTHM HAIPABICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBOM
ypoBHE OOyueHusi — 00OmeoOpa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcst ~ 4yepe3  oOecrneueHHe  BO3MOXKHOCTH ~ IPUOOpeTeHuss u
UCTOJIb30BAHUSI CHCTEMAaTHMYECKMX TE€OMETPHUUYECKUX 3HAaHUH U JCWCTBUM,
cneuu(UYHBIX TEOMETPHUH, BO3MOXKHOCTH YCIEITHOTO MPOJIOJKEHUSI 00pa30BaHUs
0 CHENHUATIBHOCTSIM, HE CBSI3aHHBIM C IPUKJIAJHBIM UCTIOJIH30BAHUEM I'€OMETPUU.

[lporpamma 1o reomeTpur Ha 0a30BOM YpOBHE MpeaHA3HAu€Ha ISt
00yYaromMXCsl CPEIHEH IIKOJIBI, He UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHECHUH
Ha ypOBHE OCHOBHOTO o0miero obpaszoBanusa. TakuMm oOpa3om, oOydarouiuecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTU4YeCKHE yYMEHUS, CBS3aHHBIC
co crnenu(uKoil TeOMETpUHM W HEOOXOJUMBIE [UIS KU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh I€OMETPHUIO OoJjee
riyOOKO, eClM B JajbHEWIIEM BO3HHKHET HEOOXOAMMOCTh B T€OMETPHUYECKUX
3HaHUSX B IPOPECCUOHATLHON AEATEIbHOCTH.

JIOCTH)KEHHE IeJIM OCBOCHHUS TMPOrpaMMbl  00ECHeYMBACTCA pPEUICHUEM
COOTBETCTBYIOIIMX  3adad. [IpHOpWUTETHBIMH 3ajJa4aMH  OCBOCHHUS  Kypca
«["eomerpumn» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TMPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opmMHpOBaHHE TPEACTABICHHUS O MHOTOIPAaHHHMKAX M Telax BpaIICHUS
KaK 0 BOXHEHIINX MAaTEMaTHYECKUX MOJIENSX, MO3BOJISIONIUX OIHCHIBATH
Y M3Yy4aTh Pa3HbIE SIBICHUS OKPYKAIOIIETO MHUPA;

o (¢opmHupoBaHME YMEHHs paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOT'PaHHHMKH U TeJla BpaIlleHUS;

e OBIIQJICHUE METOJAMHU PEIICHUS 3a]ad Ha MOCTPOCHUS Ha M300pasKeHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

o (¢dopMHpOBaHHE YyMEHHUS OIECPHPOBATH OCHOBHBIMHU TMOHSATHUSIMH O
MHOT'OTpaHHHMKaX U TeJax BPAICHUs U UX OCHOBHBIMU CBOWCTBAMU;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIEeHUs]  OCHOBHBIX  THIIOB  3ajay;
dopMupoBaHHEe  YMEHHS TPOBOJUTH  HECIOKHBIC  JIOKA3aTEIbHBIC
pacCcyXIeHHS B XOJ€ PCIICHHS CTEPEOMETPUYECKHX 3alad M 3ajad C
HNPaKTUYECKUM COJIEP’KaHHEM;

e pa3BUTHE  MHTEUIEKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
o0yyaromuxcsi, MO3HABATEJIbHONH  AaKTUBHOCTH,  HCCIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTU MBIIIICHHUS;



e (opmupoBanue GyHKIIMOHATEHOM rPaMOTHOCTH, pEJIeBaHTHOM
TeOMETPUM: YMEHHE paclo3HaBaThb MPOSBICHUS T'€OMETPUUYECKUX
MNOHATUNH, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEANbHBIX KU3HEHHBIX
CUTyalUsIX W INPU U3YYEHUU JPYIUX YYEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTEN U 3aKOHOMEpHOCTEH, (OpMyIMpOBaTh HX HaA S3BIKE
T€OMETPHUH U CO3/1aBaTh FT€OMETPUUECKUE MOJICIH, IPUMEHSATh OCBOCHHBIM
TeOMETPUUECKUN ammapar Jyisi peHIeHUs MPaKTUKO-OPHUEHTUPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIC PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKJIKOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro Mu3y4eHMsl 3ajad, pEIIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMS, M ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas padoTa Hal
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U IMPOCTPAHCTBEHHOIO
MBILUIEHHS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
NaJbHENIIEMY U3YUYEHHIO PEAMETA.

[Ipenmourenue oTAAETCSA HATISIHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTb TEOPETUYECKUE 3HAHUS MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
ydalxcs B Kypce CTEPEOMETpPUM IPOBOJAUTCSA 3a CYET pEIIEeHUs 33had Ha
CO3JaHHE  IMPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3manue oOpa3a MPOBOAMTCS C ONOPOM Ha
HArJsAHOCTh, @ ONEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBIICYEHHS] OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECPKaHMSL.

OcHOBHBIE cojaepkaTeNbHble JTUHUU Kypca «['eomerpun» B 10—-11 knaccax:
«MHororpanHuku», «IIpsiMble U MJIOCKOCTU B IPOCTpAaHCTBEY, «Tena BpareHus»,
«BeKTopbl M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUMN
pacmpezieniieTcss He TOJIbKO IO COJEp)KaTelIbHBIM JIMHUAM, HO U MO TOAaM
00yueHHUsI Ha YPOBHE Cpe/IHEeT0 0011ero oopa3oBaHusl.

ConepxxaHnue 00pa30oBaHUS, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yibTaTaM
OCBOGHHUsI paboyeil mporpaMmbl, pacmpeneia€HHbIM [0 TojaM OOydYeHHs,
CTPYKTypUPOBaHO TakuM oOpa3oM, 4YTOObI OBJAJCHHE T'€OMETPUUECKUMU
MNOHSTUSMH U HAaBBIKAMHU OCYIIECTBIISJIOCH MOCIIEOBATENBFHO U MOCTYIATENbHO, C
coOII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIHUCh B
OOLIYI0 CHUCTEMY T'€OMETPUUYECKUX IPENCTABICHUN OO0YyYaroIMXCs, pacliupsis U
yriay6usist €€, o0pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzyuenue reometpun otBoautcs 2 yaca B Hejento B 10 kinacce u 1 vac B
Heneno B 11 kiacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUHM U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECs,
napajulesibHble W CKpeluBaromuecs npsmele. llapamiensHOCTs NpsAMBIX H
IUIOCKOCTE B IPOCTPAHCTBE: MapaJUICNIbHbIE IpPsAMbIE B  IPOCTPAHCTBE;
NAapAJLIENBHOCTh TPEX MPSMBIX; MAPALIEIBHOCTh NPSIMONW MU INIOCKOCTH. YTIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJl MEXIy IpPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajulebHBIX TuIOocKOocTel. I[lpocreiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IUIOCKOCTH: TETPadJIp, KyO, MapajjiesieuIea; IOCTPOEHUE CEUEHUIA.

[lepneHAMKYJISIPHOCTE IPSIMOU U IJIOCKOCTH: IEPIICHINUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE NApPALICIBHBIE M MEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O MpsSMOU
NEPIEHANKYJIIPHON IIOCKOCTH. YTJBI B IPOCTPAHCTBE: YrOJ MEXAY INPAMON U
IUIOCKOCTBIO;  JBYI'PaHHBIM  yroJ, JIMHEWHBIA YroJl JBYTPaHHOTO  YIUIA.
[lepneHAUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUAE
OT TmpsAMOM 70  IUIOCKOCTH,  MpoeKmuss  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IIJIOCKOCTEW:  NPU3HAK  IEPIECHINUKYJSIPHOCTH  ABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHANKYJIIPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBbI, IpsMasi U HaKJIOHHAs MPHU3MBbL, OOKOBasi U
IIOJIHAS IIOBEPXHOCTh IPU3MBI. [Tapamnenenunen, IIPSIMOYTOJIBHBIN
napajulelienunes] U ero cpoucrsa. Ilupamupa: n-yronpHas nupamMuaa, I'paHd U
OCHOBaHUE MUPAMU/IbI; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUbI; IPABHIIbHAS U
yCeu€HHas MNHUpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuisl. lIpaBuibHbIE
MHOTOI'PAHHMKH: IOHATUE MPABMWIBHOIO MHOIOTPAaHHUKA; IPABHUIIbHAS IIPU3Ma U
IIpaBWIbHAs IUpaMUAA; NPABWIbHAS TPEYrojbHAas IHpaMUJa W IPABUIBHBINA
TeTpasap; KyO. IlpencraBieHune o mpaBUIIbHBIX MHOTIOIPAHHUKAX: OKTadJp,
nozexa’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSMOMH,
IUIOCKOCTH.  JJEMEHTbl CUMMETPUM B  IHUPAMMAAX, lapajuiejenunesnax,
IIPaBUJIbHBIX MHOTOI'PAHHHKAX.



Brruucienne 9SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaNM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBL,
IJIOMAh OCHOBAaHMA, TeopeMa O OOKOBOW IMOBEPXHOCTH MPSIMON TMPU3MBIL.
[lnomanas OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MUPaMUIBI,
TeopeMa O IUIomaau yceuéHHoM mnupamuibl. [lonstue 006 00bEMe. OOBEM
MAPAMU/JIBI, TPU3MBL.

[TomoGubie Tena B mpocTtpancTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MTOJOOHBIX TE.

11 KIIACC

Tesa Bpalmenus

HummHapuyeckas IIOBEPXHOCTD, oOpasyromue HIHHAPUIECKON
MOBEPXHOCTH, OCh UWIMHIPHUYECKOH TMOBEPXHOCTHU. LIMIMHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywImass W OCh; IUIOMIAJAh OOKOBOW H TMOJHOU
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yroliue KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOM MOBEepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolllie U BbICOTA; OCHOBAaHUS U OOKOBasi MOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETpP; IUIOMIAJb MMOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxenue chepbl U MIIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe;
10 EL CHEpHI.

N300paxenue Tea BpallleHus Ha IIO0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanuu Ten BpalleHHMss UM MHOTOIPAaHHUKOB. MHOIOIpaHHUK,
onucaHHbIM oOkoJI0 cdephl; cdepa, BOUCaHHAsT B MHOTOIPAHHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajienenumnesa u ciaeacteus u3 He€. OO0BEM LWIMHIpA,
KoHyca. O0BEM 11apa u 1iIomaab chepsl.

[TogoGueie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAAsIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

Ceuenus wmwimMHapa (DapaJUIebHO M NEPHEHAMKYJISPHO OCH), CEUYECHMS
KOHyca (mapajuieIbHO€ OCHOBAHHUIO M MPOXOJSIEE 4Yepe3 BEpIIMHY), CEUEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu U B mpocTpaHcTBe. ClI0KeHUE U BRIYMTAaHHE BEKTOPOB.
YMHOKeHnEe BeKTopa Ha yucio. PasnoxeHne BeKTopa 1o TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienwe 3agad, CBS3aHHBIX C
IpUMEHEHUEM TpaBwil JACHCTBUU C BekTopamu. I[IpsimoyroisibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTol Mexay BekTopaMu. CKajasipHOE IPOU3BEIECHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsAMBIMU U INIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIN
METOJI IIPY PELICHNN F'€OMETPUYECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOTO TMpeaMmeTa
«MaTemaTHKay XapaKTepU3yIOTCs:

I'paxxnaHcKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YJAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO 4YJieHa POCCHIMCKOrO0 OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHIA,
nporeAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICHICTBOBATh C COIMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHU C UX
(GYHKIUSMU 1 Ha3HAYECHUEM.

IIarpuornyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIIOMY U HACTOSIIEMY POCCUHCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIICHHEM K
JTOCTHKEHHSIM POCCUHCKUX MAaTEMAaTHKOB M POCCHHCKON MaTeMaTHUECKOMN IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKCHMH B APYTHX HayKax, TEXHOJOTHUsSX, chepax

HKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO HapoJa;

c(hOpMUPOBAHHOCTBIO ~ HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO0  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIyIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3azjay, peleHnu, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEeMaTUYECKWE 3HAHUSA B
MHTEpecax 3J0pOBOT0 U 0€301acHOro 00pasa *U3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3J0POBBIO (3/I0pOBOE MHUTAHHWE, COATAHCHPOBAHHBIN PEXUM 3aHATHA U

OT/IbIXa, perysipHast buznueckas AKTUBHOCTB); buznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CHIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS;, MHTEPECOM K
paznuyHbiM  chepaMm  TIPOPECCHOHAILHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MAaTeMaTHUYEeCKOMY OOpa30BaHUIO W
caM000Opa30BaHNI0 Ha TPOTSKCHUHM BCEH JKU3HU, TOTOBHOCTBHIO K aKTUBHOMY
YUYaCTHUIO B PEIICHUU MPAKTHYSCKUX 3a/1ad MATEMAaTHYECKON HAIIPaBICHHOCTH.

IKOJIOrH4ecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIbTYPbl, MOHUMAHUEM BIIMSHUS
COIMATTbHO-IKOHOMHYECKUX TPOIECCOB Ha COCTOSIHHE MPUPOTHOW M COLMATBHON
CpeIbl, OCO3HAHHUEM TJIOOATBLHOTO  XapakTepa JKOJOTHYCCKUX  MPOoOIIieM;
OpHUCHTAIIMCH Ha MPUMEHEHHE MATEMAaTUYCCKUX 3HAHUHM JUIsS pPElICHUs 3aj1a4 B
00yacTH  OKpY)KaloLIeH Cpeipl, IUIAHUPOBAHHUS ITIOCTYIIKOB M OLEHKH HUX
BO3MOYKHBIX MTOCJICJACTBUH JIJIsl OKPYKAFOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTHs HAyKM W  OONICCTBCHHOW MPAKTHKH, [MOHHMMaHUEM
MaTeMAaTHYeCKON HayKu Kak c(hepbl 4YelOBEYECKOH JEATEIBHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH JUJIS Pa3BUTHS I[MBWIM3AIWW, OBJIAJICHUEM S3bIKOM
MaTEeMaTHKd M MaTeMAaTHYeCKOW KyJIbTYpOW KaK CpEICTBOM IIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh NPOSKTHYI0 M HCCIIECIOBATCIIbCKYIO JICSITCIHLHOCTD
WH/IMBUyaJIbHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yibTaThl OCBOCHHSI MPOTPAMMBI Y4eOHOTO MpeameTa
«Marematuka XapaKTEPHUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elCmeUusMU, YHUBEPCAIbHBIMU Pe2YIIMUBHBIMU OetiCMBUSMU.

1)  Vuusepcanvuvie = nozmaeamenwvmvle  Oeticmsus,  obecneuugaom
Gopmuposanue 06az08bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoenue
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCC1e008ameNbCKUx onepayull, yMeHuti pabomams ¢ ungopmayueti).

Ba3oBble Jjornyeckue JeicTBHUA:

e BBISBJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMaTHICCKUX
00BEKTOB, TOHATHIA, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYyIUpPOBATH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBI  IPU3HAK
KJIacCU(UKAIMK, OCHOBAHHSA MJisi OOOOIICHHWS W CpPaBHEHUS, KPUTEPHUH
IPOBOMMOTO aHAIIN3A;

e BOCHpUHUMATH, (OPMYIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
NpOTUBOpeYHs B (akTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUMH;

e JeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAIOTUH;

e IPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOBL;

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElLIEHUs, BBIOMpATh HauboJIee MOAXOJAUMI ¢ y4E€TOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

basoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, Mpodiemy,
yCTaHABJIMBAaTh HWCKOMOE€ W  JaHHOe, (OpMHUPOBATH  THIOTE3Y,
apTryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
00beKTa, SIBJICHUS, TPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENIPHO (hOPMYIHUPOBATH OOOOITICHUSI M BHIBOJBI IO pE3yiIbTaTam
POBENEHHOTO HAOIIO/ICHUS, HUCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHU;

e IPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IIPOIIECCA, a TAKXKE BbIJBUTATh
MPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBISATH ACPUUUTH UHGOPMALINK, JAHHBIX, HEOOXOJIMMBIX JJisi OTBETA
Ha BOIIPOC U ISl pEUICHUS 3a]1a4u;

e BBIOMpaTh UWH(POpPMAIMIO W3  UCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MPEACTABICHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIIUIO, IPEICTABIATh €€ B pa3IMyHbIX (hopmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAHHBIM KPUTECPHUSIM.

2)  VHuueepcanvubie KOMMYHUKamueHble Oelicméus, o0becneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
XO/1y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yiIbTaT;

B X07ie 00CY’KJICHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, penraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOUCK
pEIIEHUs; COMOCTABJIATh CBOM CYXIEHHUS C CYXICHUSIMU JIPYTHX
YYaCTHHUKOB JHajiora, oOHapyXKUBaTh Pa3IU4Me U CXOJICTBO IMO3MUIIMIA; B
KOPPEKTHOH popme HopMyTHpoBaTh pa3HOIJIACHS, CBOM BO3PaKEHMUS;
OpEACTaBIATh  pe3yjbTaThl  PEIICHWS  3aJadd,  OKCIEpPUMEHTa,
UCCIIEJIOBaHMSI,  TPOEKTa;  CAMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHUBUTyJIbHOW pabOThI pH pENIeHUH yU4eOHBIX 3a/1a4; TPUHUMATH 11EJTh
COBMECTHOUM JEeATEIBHOCTH, IUTAHHUPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactipeieNiaTh BUABI pabOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTat paboTsl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYykIeHHS, 0OMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJHATH CBOIO YacThb pabOTHl M
KOOPJIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH WICHAMHU KOMAaH/IBI,
OIICHUBATh KAa4eCTBO CBOETO BKJaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmeusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3a]1a4i, BRIOUPATh CIIOCO0 peleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMH TO3HABAaTEIbHOW pediaekcuu Kak OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUI U MBICTUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJIS Iporecca u
pe3yJsibTaTa pelieHus MaTeMaTHYECKOH 3aa4u;

NpEABUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HANJACHHBIX OIIUOOK, BBISABICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEJIU M YCIOBHUSIM, OOBICHITH
IIPUYUHBI TOCTHKECHUS WIM HENOCTHXKEHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HAXOAUTh OIHOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OnepupoBatTh MOHATUSMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHSATh aKCHOMBI CTEPEOMETPUM M CJIEJACTBHUS W3 HUX IPU PEIICHUH
Ir€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPAIIIETBHOCTh U NEPIEHIUKYIISPHOCTD MPSIMbIX
U TNIOCKOCTEM.

KnaccupunurpoBath B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JIBYI'PAHHBIM Yroyi, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYTrpaHHOTO yria; JUHEHHBIM YroJl JBYTPAHHOTO YIJIA; TpajyCcHas mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOI'PAHHUK, BBIMYKJIBIA W HEBBIMYKJIbIHI
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (IUpamMuja; MpU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeHIe I, KyO).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHpAs OCHOBaHUS TUIS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOT'OTPAHHUKH; MPSAMbIC U HAKJIOHHBIE TIPU3MBbI, TTapaslICIICITUICIbI).

OnepupoBatTh MOHITUSIMU: CEKYIIAs INIOCKOCTh, CECUEHHE MHOTOIPAaHHUKOB.

OOBSICHATH TPUHIIUIIBI TOCTPOCHUS CEUECHUH, UCTIONB3YSI METOJ CIICTIOB.

CTtpouTh CEUEHHMS MHOTOTPAHHHUKOB METOJOM  CJICIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEXKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHU
CBEpXYy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Win
aIrOpuTMaM, NPUMEHSAS HU3BECTHbIC AHAIMTUYECKUE METOAbl NpPU PEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TIPSAMONM, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMUCS MIPSIMbIMH.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH MO 00pas3aM Win
aIrOpuTMaM, NPUMEHSAS HU3BECTHbIC AHAIMTUYECKUE METOAbl NPU PEIICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha  BBIYUCJICHHUE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXTY
MJIOCKOCTSIMHU, IByTPAHHBIX YTJIOB.



Boruncnsate 00BbEMBI M IJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma,
nupaMuja) € TpUMEHEHHEM (QOpMyJl; BBIUUCIATH COOTHOIICHUS MEXKIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMHU MTOT0OHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJCTaBICHHYIO HAa YepTeKax U
PUCYHKaX.

[TpumeHsTh TeomeTpuueckue (HaKThl Uil PEUIEHUs] CTEPEOMETPUUECKUX
3a/1a4, NPEANoJaraloluX HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJ]aHbl B IBHOM (opMe.

[IppuMeHATH NpOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOLE U
JKWA3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeEHATh MOTYyYECHHBIE 3HAHMS HA IPAKTUKE: AHAJIU3UPOBATH pPEAJIbHBIC
CUTyallUM W IPUMEHAThb HW3Y4YCHHBIC IIOHATHS B INPOLIECCE IMOMCKA PELICHUs
MaTeMaTHYeCKd C(HOPMYIMPOBAHHONW NPOOJIEMBI, MOJAEIUPOBATH pPEAJbHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, amnmnapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKNUX BEJINYMH.

11 KJTACC

OmnepupoBaTh MOHATHUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 0Opa3yrolue
[IMHAPUYECKON  TMOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYeCKOW MOBEPXHOCTH, KOHYC; chepruecKas IOBEPXHOCTb.

PacnioznaBate Tena BpaiieHus (UJIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MOTYYEHUS TEJ BpAILlCHUSI.

KnaccudunupoBaTh B3aMHOE pacroyiokeHue cepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTAa, BBICOTA
CErMEHTA; IIApOBOW CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA MIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOMIAAM  HOBEPXHOCTEH Tel  BpallCHHS,
reOMETPHUECKUX TeJ C MPUMEHEHHUEM (POPMYIL.

OnepupoBaTh TOHATHSMH: MHOTOIPDAaHHHK, BIIMCAaHHBIM B cdepy ¥
ONMMCaHHBIN OKoJIO cdeprl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCIATE COOTHONICHUSI MEXIY TUIOMIAJSAMH MOBEPXHOCTEH W 00BEMaMu
IMOJIOOHBIX TEJI.



N300paxaTh u3ydaemMble (QUIypbl OT PYKM U C NPUMEHEHHEM HPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
¢Guryp: BUz cBepXy, COOKYy, CHU3Y; CTPOUTH CEUEHMSI TEJ BPALLEHMUS.

W3Bnekatb, WHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJCTaBICHHYIO HAa YepTeKax U
PUCYHKAX.

OnepupoBarth NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONMHATE [EHCTBHUSL CIOKEHHSI BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpPA Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHM 00JIaat0T.

[IpuMeHATH MPaBUIIO NapajuIeIIeIUIEAA.

OnepupoBaTh NOHATHAMU: IE€KAPTOBbI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YIOd MEXAY
BEKTOpPaMH, CKAJIPHOE IIPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxomuTh cymmMy BEKTOPOB M MPOU3BEICHHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpPAMH, CKaJsIpHOE IIPOM3BEIECHUE, PACKIAAbIBATh BEKTOpP 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[TpumensTe TeomeTpuyeckue (aKThl JUIS PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralnX HECKOJIBKO AaroB PELICHHUs], €CIIN YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOHM (opMe.

Pemate mpocreiine reoMETpUYECKHE 3aladyd Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METOAA.

Pemrarte 3amaum Ha JOKAa3aTENbCTBO MATEMAaTHYECKMX OTHOLIEHUU U
HAX0XkJIEHWE TeOMETPUUECKUX BEJIMYMH 10 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METOBI ITPU PEILICHUU CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHsATh  mpoCTEHIIHE IPOTrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIMTH NpHUMEpPHl MATEMATHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
JKW3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh IONY4YEHHBbIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUd M IIPUMEHATHh W3Y4YCHHBIC IIOHATUS B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTH4eCcKu C(HOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEasbHBIC
CUTyallUh Ha $3bIKE TE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHUI U TEOpEM, almapara ajireopsl; pemarb
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM I€OMETPUYECKHUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsl
1 BBenenue B crepeoMeTprio 10
) [IpsimMble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 |
[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEN
3 [lepnieHUKYASIPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 Va1 MeXAy NPSIMBIMU U IJIOCKOCTSIMU 10 1
5 MHororpanHuKu 11 1
6 O0BEMBI MHOTOTPAaHHUKOB 1
7 IToBTOpEHME: CeueHMs, pACCTOSHUS U YTIIbI 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE

HaumeHnoBaHue pa3aeioB U TeM ungppoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witpp )

NPOrpaMmblI Bcero o0pa3oBaTejibHbIE

padoThI padoThI
pecypcsbl

Tena BpameHnus 12

OO0BEMEI Tel 5 1

BekTopbl 1 KOOpAUHATHI B MPOCTPAHCTBE 10 1

[ToBTOpeHnue, 06001ICHNE, 7 1

cUCTeEMaTH3alus 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0







IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTtpoabHbie

Bcero
padoTsI

IIpakTHYeckue
padoThI

JlaTa
U3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, JI0CKOCTh, IPOCTPAHCTBO.
[TpaBuia n300pakeHus: Ha PUCYHKAX:
n300pakeHus MIIOCKOCTEH, MapaieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

05.09.2023

[TonsiTHs: MepeceKarouecs MIOCKOCTH,
MepeceKaromrecs npsimasi ¥ IIOCKOCThb

07.09.2023

[lonasTHs: MEPECCKAIOIMECS IIIIOCKOCTH,
MEpECCKArIUEC IpsAMas U IMI0CKOCTb

12.09.2023

3HAKOMCTBO C MHOIr'OrpaHHUKaMu,
n300pa’keHre MHOTOTPaHHUKOB Ha
PUCYHKAX, Ha NPOCKIIMOHHBIX YCPTCIKAX

14.09.2023

HauanbHble cBefieHUs 0 KyOe U mupamue,
uX pa3BEpTKU U Mojenu. CeueHus
MHOI'OT'DaHHUKOB

19.09.2023

HauanpHbie cBeneHus o Kyoe U mupamusie,
ux pa3BEéPTKH U Mozen. CedeHust
MHOT'OTPaHHUKOB

21.09.2023

[Tonsatre 00 akCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUHN: AKCHOMBI
CTEPEOMETPHUH U CICACTBHS M3 HUX

26.09.2023




[TousATHE 00 AaKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUHN: aKCHOMBI
CTCPEOMETPHUH U CIICACTBHS M3 HUX

28.09.2023

[ToHusaTHE 00 aKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEpEOMETPHUU U CIEACTBHS U3 HUX

03.10.2023

10

[TonsaTtre 00 aKCHOMATHUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTCpGOMeTpI/II/I U CJICACTBUS N3 HUX

05.10.2023

11

B3aumHoe pacrnonoxeHue npsiMbix B
MIPOCTPAHCTBE: MepeceKarouecs,
napajuleNIbHbIe U CKPEIIHBAIOIINECs
psiMbIe

10.10.2023

12

[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE: MapaljiesibHbIE MPSMBIE B
MIPOCTPAHCTBE; MapaIeNIbHOCTh TPEX
MPSIMBIX

12.10.2023

13

[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B
npoctpaHctse: [lapamienbHOCTh NPAMON 1
MJI0CKOCTH

17.10.2023

14

V1l ¢ COHaIpaBJICHHBIMU CTOPOHAMUA

19.10.2023

15

Yroia Mexay IpsMBIMU B IIPOCTPAHCTBE

24.10.2023

16

VYron Mexay npsiMbIMU B IPOCTPAHCTBE

26.10.2023

17

[TapaienbHOCTB IIOCKOCTEN:
napaJijiCJIbHBIC IJIOCKOCTU

07.11.2023




18

CaolicTBa napamienbHbIX MIOCKOCTEN

09.11.2023
[Ipocreiinme npocTpaHCTBEHHBIE (PUTYPHI
19 Ha TUIOCKOCTH: TETPadp, KyO, 14.11.2023
napajuiesenunes
20 [Toctpoenue ceuenunit 16.11.2023
21 [Toctpoenue ceuenunit 21.11.2023
KonTponbHas pabota o Teme "IIpsimbie
22 IIJIOCKOCTH B IIPOCTPAHCTBE.
Hapannemaﬂoclib HII))SIMHX ¥ TUIOCKOCTER" 23.11.2023
[TeprieHAMKYASIPHOCTH NPAMOUN 1
23 IJIOCKOCTH: MEPIEHANKYIIIPHBIE IPSIMbIE B 28.11.2023
IIPOCTPAHCTBE
24 [Ipsmbie napauiebHbIE U
MEPIEHANKYISIPHBIE K TITOCKOCTH 30.11.2023
)5 [IpsiMble napasenbHele U
NEPIEHIUKYIJIAPHBIE K IIJIOCKOCTU 05.12.2023
26 [Ipu3Hak nepneHaAuKyJISpPHOCTH IPSIMOU U
MIJIOCKOCTH 07.12.2023
7 [Ipu3Hak neprneHIuKyISIPHOCTH TIPSMOU U
IIJIOCKOCTH 12.12.2023
73 Teopema o0 IpsIMOi MEPIIEH IUKYIIIPHOMN
IIOCKOCTH 14.12.2023
79 Teopema o mpsiMON EPIICHANKYIISIPHOM
MIJIOCKOCTH 19.12.2023
30 Teopema o mpsiMON EPIICHANKYISIPHON




IIJIOCKOCTH

21.12.2023

31

[leprnieHIUKYNSIp U HAKIOHHBIE:
paccTostHUuE OT TOYKHU JI0 IJIOCKOCTH,
paccTostHUE OT MPSMOM J0 MIOCKOCTH

26.12.2023

32

[leprnieHIUKYNsSIp U HAKIOHHBIE:
paccTosiHue OT TOYKH JI0 MJIOCKOCTH,
paccTosiHue OT MPSIMOM 710 TIOCKOCTH

28.12.2023

33

[leprnieHIUKYNSIp M HAKIOHHBIE:
paccTosiHue OT TOYKH JI0 MJIOCKOCTH,
paccTosiHue OT MPSIMOU 710 TIIOCKOCTH

09.01.2024

34

IlepnieHIUKYNSIp U HAKIIOHHBIE:
paccTosiHue OT TOUKH JI0 IIJIOCKOCTH,
paccTostHuE OT MPSIMOM A0 MIIOCKOCTH

11.01.2024

35

VYIIIBl B IPOCTPAHCTBE: YIOJl MEXIY
IIPSIMOM U TUIOCKOCTBIO

16.01.2024

36

JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJI
IBYTPAHHOTO yTiia

18.01.2024

37

JIByrpaHHBIN yIroJl, JMHEHHBIN Yroi
JBYTPAHHOI'O yIila

23.01.2024

38

IlepneHUKYISAPHOCTD INIOCKOCTEM:
MpU3HaK NEPIECHIUKYIAPHOCTH ABYX
IIJIOCKOCTEN

25.01.2024

39

[leprieHAMKYASAPHOCTD MIOCKOCTEM:
MPU3HAK MEPIECHIUKYIIPHOCTH JBYX
IJIOCKOCTEMN

30.01.2024

40

[TeprieHAMKYASAPHOCTD MIOCKOCTEM:
MPU3HAK MEPIECHIUKYISIPHOCTH JBYX
IIJIOCKOCTEN

01.02.2024




41

Teopema o0 TpEX meprneHUKYISIPAX

06.02.2024

42

Teopema o0 TpEX meprneHUKYISIPAX

08.02.2024

43

Teopema o Tpéx mepreHauKyaspax

13.02.2024

44

KonrponsHast pabora o Temam
"IlepnieHAUKYIAPHOCTD NPSIMBIX U
LAl

mrockocteil”" u "YTiael MeXay NPSIMbIMU U
mI0cKoCTsIMuU"

15.02.2024

45

[TonsiTie MHOTOrpaHHUKA, OCHOBHBIE
3JI€EMEHThl MHOTOTPAaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIe MHOTOI'PaHHUKHU; pa3BEPTKa
MHOTOTpaHHUKa

20.02.2024

46

IIpusma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBAs U MOJIHAS TOBEPXHOCTh
IIPU3MBI

22.02.2024

47

[Tapannenenumnen, npsMOyroJIbHbII
MapajieenuIiel U ero CBOMCTBa

27.02.2024

48

[Inpamuna: n-yronbHas NupamMuaa, TpaHu
Y OCHOBaHUE NMUPaMUJbl; OOKOBas U
IIOJIHAsI TOBEPXHOCTh TUPAMHU/IBL;
IIpaBWIbHAA U yCeUEHHAs MUpaMuaa

29.02.2024

49

[IpaBriIbHBIE MHOTOTPAHHUKHU: TOHSTHE
MIPaBHJIBHOTO MHOTOTPAHHUKA,
MpaBWJIbHAA MTPU3Ma U MPaBUIIbHAS
MUpaMKia; MpaBUIbHAS TPEYTOJIbHAS

05.03.2024




NMUpaMyU/Ia ¥ MPaBUIBHBINA TETpasap; KyO

50

[IpencraBienue o NpaBUIbLHBIX
MHOT'OTPaHHUKAX: OKTa3p, JOAEKadAp U
HKOCadIp.

07.03.2024

51

CuMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIbHO TOYKH, MPSIMOM, TUIOCKOCTH.
DJeMeHThl CHMMETPHUH B MHUpaMuax,
napajuieJenumneaax, npaBuibHbIX
MHOT'OTpaHHUKAX

12.03.2024

52

Brrauciienue 31eMeHTOB MHOTOTPaHHUKOB:
p€Opa, TuaroHasu, yribl

14.03.2024

53

[Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM
ITOBEPXHOCTHU MPSIMOM IPU3MBI, IIOIIA/1b
OCHOBaHHH, TeopeMa 0 OOKOBOM
ITOBEPXHOCTHU MPSAMOM IPU3MBI

19.03.2024

54

[Tnomans 60KOBOM MOBEPXHOCTU U
MOBEPXHOCTHU MPABUIILHOM MUPAMUJIBI,
Teopema O TJIomaau OOKOBOM
MOBEPXHOCTH YCEUEHHOW IMMPaMUIbI

21.03.2024

55

KonrponsHas pabora o Teme
"MHororpanHuku"

02.04.2024

56

[Tousatme 00 00BéME

04.04.2024

57

O0BEM TUpaMuIBI

09.04.2024

58

O0BEM nupamMuIbl

11.04.2024

59

O0BEM TUpaMuIBI




16.04.2024

60 ¢ 1
OO0BEM TUpaMUTBI 18.04.2024
61 O0Be
DM TIPHSMBL ! 23.04.2024
62 & 1
O0BEM npU3MBI 25.04.2004
63 O0Be 1
PEM TIPHIMEL 30.04.2024
64 Kontponbnas padota o teme "OO0bEMBI |
MHOTOTPaHHUKOB" 02.05.2024
[ToBTOpEeHME, 0600IIEHNE CHCTEeMATHU3AIIHS
65 i. 11 i 1
3Hanuil. [loctpoeHue ceueHuii B 07.05.2004
MHOTOTPaHHHUKE
[ToBTOpEeHME, 0600IIEHNE CHCTEMATHU3AIIHS
3HaHUH. BbIYKCIIEHHE PACCTOSIHUI: MEXIY
66 i 1
JIBYMSI TOYKAMH, OT TOYKHU J0 TPSIMOH, OT 14.05.2004
TOYKH J0 TIIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
67 144 1
TOroBasi KOHTPOJIbHast paboTa 16.05.2024
[ToBTOpeHME, 0000IIEHNE CUCTEMAaTH3AITUS
3HaHUW. Beraucienue yrioB: Mexay
68
CerH_II:IBaIOHII/IMI/ICH PSIMBIMH, MEKITY 1 21.05.2004
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXKIY TIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

KonTposbHbIe

Bcero
padoThI

IIpakTnyeckue
padoTsI

JlaTa
U3yUYeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, Iuamerp;
TUTOINAb MOBEPXHOCTH CEPHI

B3aumHuoe pacrionoxxenue chepsl u
IUTOCKOCTH; KacaTelIbHas INIOCKOCTh K
chepe; miomaas cheps

N3o6paxenue cdepsl, mapa Ha
miockoct. CeyeHus mapa

[y gpruveckas mOBEpXHOCTb,
o0pa3yronue MUINHIPUISCKON
IMMOBCPXHOCTHU, OCb HHHHHHpH‘-IeCKOfI
TIOBEPXHOCTHU

[{unuHIp: OCHOBaHMS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas U 0Ch;
IIOIIAah OOKOBOI M ITOJIHOM
MOBEPXHOCTH

N3o00pakeHune MUIMHIPA HA TUIOCKOCTH.
Pa3BépTka nmnmnapa. Ceuenust

MAIUHAPA (TTIOCKOCTHIO, TapaTIIeIbHOM
WY TIEPICHIMKYISPHON OCH LMIIMHIPA)

Konnueckasi MOBEpXHOCTh, 00pa3yromime
KOHHYECKOW TTOBEPXHOCTH, OCh U
BEPIIMHA KOHHYECKOW TOBEPXHOCTH




Konyc: ocHOBaHMe 1 BepIlINHa,

8 o0pa3syrolas 1 OCh; IJIOIIA b OOKOBOM 1
MOJTHON TOBEPXHOCTHU
VYceuéHnblit KoHyC: 00pa3yrolye u

9 BBICOTA; OCHOBAHMS K OOKOBas
MOBEPXHOCTh
N306paxkenue KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca

10 (TIIOCKOCTBIO, MAPAJIIEIbHOM
OCHOBAHHIO, U MJIOCKOCTbIO, TPOXOASAIICH
yepes3 BEPILINHY)

1 KomM6unanus ten BpaieHus u
MHOTOTPaHHUKOB
MHororpaHHuK, OMMCAaHHBIA OKOJIO

12 ctepsl; chepa, BIucaHHas B
MHOTOTPaHHUK WM B TEJIO BPALICHUS

13 [TonsTre 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB Tl

14 O0bBéM UIMHIpa, KOHYCa

15 O0bEM mrapa u mwiomaas chepsl
[TomoOHbBIE TeNa B IPOCTPAHCTBE.

16 CooTHoIEHNs MEX Y IUIOIAIIMU
MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TET

17 KontponpHas padota o temam "Tema
BpameHus" u "O0bemMbr Ten"

18 BekTop Ha MJIOCKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYMTAaHUE BEKTOPOB

20 YMHOXEHHE BEKTOpA HA YUCIIO




21

PasnosxeHne BekTopa 1o TpéM
HEKOMIUTaHapHBIM BeKTopaM. IIpaBuito
napajuleenumne1a

22

Pemenue 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUII JCUCTBUH C
BEKTOpaMHU

23

[IpsaMoyronbHas cucrema KOOpAMHAT B
npocTtpancTse. KoopanHaThl BEKTOpA.
IIpocreiimme 3aga4n B KOOpAUHATAX

24

VYron mexay Bektopamu. CkansipHoe
IIPOU3BEIEHHUE BEKTOPOB

25

Beluucnenue yrioB Mexay IpsIMbIMU U
IJIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBII METOA NTPU
peLICHUN T€OMETPUYECKUX 3a1a4

27

KoHnTtponbHas padora mo teme "BekTtopsr
Y KOOPJMHATHI B MPOCTpaHCTBE"

28

[ToBTOpeHue, 0600IIeHNE U
cucremMatru3sanus sHaHu. OCHOBHEIE
burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpeHue, 0600IIeHNE U
cucreMaru3sanus sHaHu. OCHOBHEIE
burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

30

[ToBTOpeHnue, 0600IIEeHNE U
cucTeMaTu3alus 3HaHui. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHUS




[ToBTOpeHue, 0600IIeHNE U

31 cUCTeEMaTu3anys 3HaHul. 3agaqyu 1
TUTAHUMETPHUH U METOJIbI UX PEIICHHS
[ToBTOpeHue, 0600IIeHNE U

0 cucreMaTru3anus 3HaHuil. OCHOBHBIE |
¢burypsl, hakThl, TEOPEMbI Kypca
CTepEOMETPUH

33 Hrorosast KOHTpoJBbHASA paboTa 1

34 [ToBTOpEHME, o6o6meruIe u 1
cHCTeMaTH3aIHs 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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PaGowast mporpamma ydeOHOro Kypca «BeposSTHOCTH W CTaTUCTHKa» 0a30BOTO
ypoBHs1 Ui oOyuarommxcss 10 —11 kimaccoB paspaborana Ha ocHoBe dexepaibHOTO
rOCy/IapCTBEHHOTO 00pa30BaTeIbHOTO CTAaHAAPTAa CpEeIHEero oO0Iiero oOpa3oBaHHS, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHHM, TMPEIBSIBISIEMBIX K MaTEMaTHYECKOMY
o0pa3oBaHMIO, W TpaaulUi pOCCUHCKOro oOpa3zoBaHus. Peanmzamus mporpaMMbl
o0ecrieunBaeT OBNAJICHHE KITIOYEBBIMH KOMIICTCHIIMSIMUA, COCTABIISIIONIMMHU OCHOBY JUIS
CaMOpa3BUTHsI W HENPEPHIBHOIO O0pa3oBaHUs, LEJIOCTHOCTh OOMIEKYJIBTYpHOTO,
JIMYHOCTHOTO ¥ MO3HABATEIILHOTO PA3BUTHS JIMYHOCTU O0YYAIOIIHXCSL.

HEJN N3YYEHUS YYEBHOI'O KYPCA

VYuebnpiii Kypc «BeposSTHOCTP W CTaTHCTHKa» 0a30BOTO YPOBHS  SIBIIACTCS
POJIOJKEHUEM U PA3BUTHEM OJTHOUMMEHHOTO yueOHOT0 Kypca 0a30BOro ypoBHSI OCHOBHOM
mkosbl. Kypc mnpemHazHaueH [t popMUpOBaHUS y OOYYalOIIUXCSA CTaTHCTHYECKOU
KYJbTYpbl U IOHUMaHUS POJIU TEOPUU BEPOSITHOCTEN KAaK MaTEMATUYECKOIO MHCTPYMEHTA
JUTSlT U3YYCHUS] CIyYalHbIX COOBITHH, BETWYMH W TmporieccoB. llpm um3ydeHwnm Kypca
o0oramaroTcsl MPeACTaBICHUS yJaluuxcs O METOJaX HCCIeA0BaHUs M3MEHUYMBOIO MHPA,
pa3BUBaeTCAd MOHUMAaHUE 3HAYMMOCTU UM OOIIHOCTA MAaTeMaTHYECKUX METOJIOB MO3HAHUS
KaK HEOThEMJIEMOW YaCTHU COBPEMEHHOT'O ECTECTBEHHO-HAYYHOT'O MUPOBO33PEHHS.

CopepkaHrue Kypca HaNpaBJI€HO HA 3aKPEIUICHHE 3HAHUM, MOJYyYEHHBIX IpU
W3YYEHHM KypCca OCHOBHOM IIKOJIBI M HAa pPa3BUTUE IPEICTABICHUM O CIy4YalHbIX
BEJIMYMHAX M B3aWMOCBA3SAX MEXKIY HUMHU Ha BAXXHBIX IPUMEpaAxX, CHOXKETBI KOTOPBIX
MOYEPIHYTHI U3 OKPYKAOLIETO MUPA.

B cooTBeTcTBUM € yKa3aHHBIMU LEISIMU B CTPYKTYpe yueOHOro Kypca «BeposTHOCTb
U CTaTUCTUKa» CPEJAHEH IIKOJIbI Ha 0a30BOM YPOBHE BBIJCJIECHBI CICAYIOUINE OCHOBHBIC
comepkarenbHble JMHUU: «CiydailHble COOBITUSL M BeposSTHOCTHY, «CiydailHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID».

Baxnyto yacTh Kypca 3aHMMaeT HM3y4YE€HHE T'€OMETPUYECKOTO M OMHOMHAIBHOIO
pacrpeeNeHnid U1 3HaKOMCTBO C HUX HENPEPBIBHBIMU AHAJIOTaMHU — IOKA3aTEJIbHBIM U
HOPMAaJIbHBIM PaCIpPEACICHUSIMM.

Conepxxanne nuHun «CiydaiiHple COOBITHS M BEPOSITHOCTHY CIY>KUT OCHOBOW JIJIst
dbopMHUpOBaHUS TPEACTABICHUM O paCHpelesieHUd BEPOSTHOCTEH MEXAYy 3HAYCHUSMU
CIy4allHbIX BEJIMYMH, a TAKXKE 1Ta JIMHUSA HeoOXoAuma Kak 0a3za IJisi M3y4YeHUs 3aKOHa
0oMbIINX YuceN — QyHIaMEHTAILHOTO 3aKOHA, JCHCTBYIOLIErO B MPUPOJIE U OOIIECTBE U
UMEIOIIET0 MaTeMaTu4eckyto (hopmanuzanno. CaM 3aKOH OOJIBIINX YUCEN MpeIaraeTcs
B O3HAKOMUTEIBHOW (OpME € MHHHUMAJIbHBIM HCIOJIb30BAHUEM MATEMATHUECKOIO
dbopmanuzma.

TeMbl, CBA3aHHBIE C HENPEPHIBHBIMU CIyYaliHbIMU BEIWYMHAMH, AKUECHTUPYIOT
BHUMAHHE ILIKOJIBHUKOB HA OIMCAHUM W H3YyYECHUHU CIYyYaUHBIX SIBJICHUHA C IOMOIIBIO



HenpepblBHBIX  (QyHKUMHA. OCHOBHOE BHHUMAaHUE YJICNIAETCA IMOKa3aTeJIbHOMY U
HOPMAaJbHOMY PACHpPEACIICHUAM, IIPA 3TOM IPEAIOIAracTCs 03HAKOMHUTEIbHOE U3YUYEHUE
maTepuaia 0e3 J0Ka3aTelIbCTB IPUMEHIEMbBIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue kypca «BeposSTHOCTb M CTaTUCTUKa» Ha 0a30BOM ypOBHE OTBOJIUTCS 1 yac
B HEJIEJIO B TEYEHHUE KaXJA0T0 rojia 00yyeHus, Bcero 68 yuyeOHbIX 4acoB.

COAEPXAHHUE YYEBHOTI' O KYPCA
10 KJTACC

[IpencraBnenne MaHHBIX C TOMOIIBI0 Tabmury u  gauarpamm. CpenHee
apumeTryeckoe, MeMaHa, HauOoJbIlIee U HAaUMEHBIIIEEe 3HAUCHUS, pa3Max, JUCIIEPCHs U
CTaHAapTHOE OTKJIOHEHHUE YUCIIOBBIX HAOOPOB.

CnyualiHble SKCIEPUMEHTHI (OMbIThI) W Ciy4yallHble COOBITHS. JIeMEHTapHbIE
coObiTust  (Mcxonbl). BeposTHOCT ciydalHOro COOBITHS. bBIUM30CTh YacTOTHl U
BEpOSITHOCTU COObITHI. CilydailHble OMNBITBI C PABHOBO3MOXXHBIMHU 3JIEMEHTaPHBIMU
coObITUsIMH. BeposiITHOCTH COOBITHII B ONBITaX C PaBHOBO3MOXXHBIMU 3JIEMEHTAaPHBIMU
COOBITHSIMU.

Oneparn  Haag COOBITHSIMH: TIEPECEUCHHE, OOBCIMHEHHE, MPOTHBOTIOIOKHBIE
coowiTus. Jlnarpammel Ditnepa. DopMyna ciioKeHHs] BEPOSTHOCTEN.

YcnoBHasgs  BEpPOATHOCTb. YMHOXKEHHUE BEpOSTHOCTEWU. JlepeBo  Ciy4alHOTO
sKcriepuMenTa. @opMmyia moaHou BeposTHOCTH. HezaBucrmbie COOBITHS.

KoMOunaropHoe mnpaBwio ymHOXeHus. IlepectaHoBku u ¢akropuan. Ywucio
couetanuil. Tpeyronsauk Ilackans. @opmyna 6uaoma HeroToHa.

bunapHblii ciydaiiHblid ONBIT (MCHOBITAHWE), yclex M Heynada. HesaBucumbie
ucnbiTanus. Ceprs HE3aBHCHMBIX HCIIBITAHUM 10 nepBoro ycmnexa. Cepusi He3aBUCUMBIX
UCIIBITAaHUU bepryin.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTel. [[uarpamma pacrpeneneHusl.
[Tpumepsl pacnpenenaeHuii, B TOM YUCIE, FEOMETPUYECKOE U OMHOMUAJILHOE.

11 KIIACC

UucioBble XapakTEPUCTUKU CIyYalHbIX BEIWYMH: MAaTEMaTU4YeCKOE OXHUAAHUE,
JUCIIEPCUSl M CTAaHJAPTHOE OTKIOHEHWE. [IpuMepsl NpUMEHEHHsT MaTeMaTH4eCKOro
0’KMJAaHUs, B TOM YUCJIE B 3aJ1a4aX U3 MOBCECIHEBHOM KU3HU. MaTeMaTudecKkoe 0KuJaHne
OMHapHOW Ciyd4aiilHOM BeNWYMHBI. MaTeMaTH4eCKOoe OXUJAAHHE CYMMBI CIy4alHBIX



BeIMYMH. MaTemMaTHuecKoe 0XKHIaHuEe U AUCIIEPCHS TEOMETPUUECKOT0 U OMHOMHUAIBHOTO
pacrpeneiaeHui.

3aKoH OOJIBIIMX YMCET M €ro pojb B HAaykKe, IpHUpoje U obuiectBe. BrIOOpOUHBIN
METOJI UCCIIENOBaHUM.

[IpuMepbl  HENpPEpPBIBHBIX  Cly4aulHbIX BenuuyuH. [lomstme o 1uoTHOCTH
pacnpeneneHus. 3anadd, OPHUBOIAILIME K HOpMaldbHOMY pacnpeneneHuto. [lonstue o
HOPMAaJIbHOM PacClpeAcICHUN.

INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  PEe3yNbTaThl  OCBOGHUS  NPOrpaMMbl  ydeOHOTO  TpeameTa
«MareMaTuka» XapakTepU3YIOTC:

I'pa:xknanckoe BocnmuraHue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW TMO3HUIIMK O0YyJaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCHMCKOTO OOIECTBA, MPEACTABICHUEM O MaTeMaTHYCCKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBICHUM, MPOILEIYP TPAKIAHCKOTO
oOmrecTBa (BBIOOPBI, ONPOCHI M Mp.), YMEHHEM B3aUMOJECHCTBOBATH C COIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX QYHKLIUSIMHU U HA3HAYCHUEM.

IlarpuoTrnyeckoe BOCIUTAHKE:

c(hOPMUPOBAHHOCTHIO POCCHUICKON TPaXKTAHCKONM WJICHTUYHOCTH, YBAXCHUSI K
NPOIIOMY M HAaCTOSIIEMY POCCUHCKOM MAaTEMATHKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSIM POCCUMCKMX MAaTEMAaTHUKOB W POCCUUCKONM MaTreMaTUYECKOW IIKOJIbI, K
UCITIOJIb30BAHUIO ATUX JIOCTUKEHUHN B APYIHX HAYKax, TEXHOJIOTHUAX, cPepax IKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HaHUEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; ChOPMHPOBAHHOCTHIO
HPAaBCTBEHHOI'0 CO3HAHUS, OTUYECKOTO TMOBEAECHUSA, CBSI3aHHOTO C NPAKTUYECKUM
IIPUMEHEHUEM JIOCTH)KECHUM HAyKH M JIESITENBHOCTBIO YYEHOIO; OCO3HAHHEM JIMYHOIO
BKJIaJla B IOCTPOCHUE YCTOWYUBOTO Oy IyIIETO.

JcTeTHYeCKOEe BOCIIUTAHNE:

ACTETUYECKUM OTHOILIEHHEM K MHUpPY, BKJIIOYas JCTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, PEUICHUM, pacCyXICHHH; BOCIPUHUMYUBOCTHIO K
MaTeMaTUYECKUM acCIlleKTaM pa3JINuHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHS MPUMEHSATh MaTeMaTHYECKHUE 3HAHUS B HMHTEpecax
310pOBOro W 0Oe30macHoro oOpa3a >KW3HM, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY
3I0POBBIO  (30POBOE TUTaHUE, COATAHCUPOBAHHBIA PpEXUM 3aHATUA M OT/AbIXA,



perymnspHas ¢usndeckasi akTUBHOCTD); (DH3UYECKOTO COBEPIICHCTBOBAHUS, TIPU 3aHSATHUIX
CIIOPTUBHO-03/IOPOBUTEIHLHON IEATEILHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAy, OCO3HAHMEM LIEHHOCTH TPYJIOJIIO0Us; HHTEPECOM K
pazMuHbIM cepaM mpodecCHOHATLHON JAEATeIbHOCTU, CBSI3aHHBIM C MAaTEMATUKON U €€
MPWIOKEHUSIMA, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymied mnpodeccun wu
peann30BBIBATh COOCTBEHHBIC >KM3HCHHBIC IIJIaHBI, TOTOBHOCTHIO M CIOCOOHOCTBHIO K
MaTeMaTHYECKOMY OOpa30BaHMI0 W CaMOOOpPA30BaHMIO Ha MPOTSHKEHUM BCEU KU3HWU;
TOTOBHOCTBIO K aKTMBHOMY YYacCTHIO B PEIICHUU MPAKTUYECKUX 3a7a4 MaTeMaTHYECKOU
HaIpPaBJICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHUE:

c(hOpMUPOBAHHOCTHIO IKOJIOTHUECKOU KYJIbTYpPbhl, TOHUMaHUEM BIUSHUS COITUATIBLHO-
PKOHOMMYECKHUX IMPOIECCOB HA COCTOSIHUE MIPUPOJTHON M COLUAIBHOM CPe/ibl, 0OCOZHAHUEM
1JI00aJBbHOIO  XapaKTepa HJKOJIOTHYECKHX NpoOJieM; OpHEHTallMeld Ha MpUMEHEHUE
MaTeMaTUYeCKUX 3HAHWWA ISl pEHIeHHWs 3a7ad B 0OJACTH OKpPYXKAIomeHd Cpelbl,
TUTAHUPOBAHMS TIOCTYIKOB W OIICHKM WX BO3MOXKHBIX TOCIEACTBUN I OKPY>KAIOIICH
Cpebl.

IleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTUKH, MTOHUMAaHUEM MATEeMaTHYECKOW HAyKW Kak
chepsl 4eI0BEUYECKOW JEATEIbHOCTH, TANoOB €€ Pa3BUTHS W 3HAYUMOCTH JIJISI PA3BUTHUS
[ABWIM3ALIMK; OBJIQJICHUEM S3BIKOM MaTeMaTHKM M MaTeMaTUYeCKOW KyJIbTYpOH Kak
CPEJACTBOM  IIO3HAHUS  MHpA; TOTOBHOCTBIO  OCYIIECTBIATH  IPOCKTHYHO U
HCCIIEIOBATEIIbCKYIO JIEATEIbHOCTh MHAUBUIYAJIBLHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpeamMeTHbie  PE3yJbTaThl  OCBOCHHSI MPOTPAaMMBbI  Y4eOHOTO  TpeaMmeTa
«Marematrka» XapaKTEPHU3YIOTCS OBJIAJICHUEM YHHUBEPCAIBHBIMU HO3HABAM EIbHBIMU
0elCmeusMU, YHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU, VHUBEPCATbHLIMU
Dpe2yIAMUSHbIMU OeUCBUIMU.

1) Vuusepcanvnvie noznasamenwvuwvie oeticmeus, obecneuusarom Gopmuposanue
0a308bIX KOCHUMUBHBIX NpOYeccos obyyarowuxcs (oceoenue Memooo8 HO3HAHUS
OKpYIHCAIOUiec0 Mupa, NpUMeHeHue JI0SUYeCKUX, UCCAe008amMeNbCKUX onepayutl, yMeHull
pabomams ¢ uHopmayuel).

Ba3oBble Jjornyeckue AeicTBHA:

BBISIBIISAIT M XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHSATUH, OTHOIICHUN MEXKIY TMOHITHIMHU; (POPMyIUpOBATH ONPEHCICHUS TOHSITHI;
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMN, OCHOBAHUS U1l 0000IIEeHUS 1
CPaBHEHHMSI, KpUTEPUU TIPOBOAMMOTO aHANN3A,



BOCIIPUHUMATh, (POpPMYyIUpOBaTH W TPEOOPA3OBHIBATH CYXKACHHUS: YTBEPAUTCIBHBIC H
OTpUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC;
BBISIBIIITH MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpEYHs B (pakTax,
JAHHBIX, HAONMIOJNEHUAX W YTBEPXKIACHUSX; MpeasiaraTb KPUTEPUU [JIsl BBISBICHHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUNI;
JIeJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U WHIYKTHUBHBIX
YMO3AaKJIFOUYECHUH, YMO3AKIIFOUEHHUN 110 aHAJIOTUH;
IPOBOJIUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPXKACHUM (TpsAMbIE U
OT MPOTUBHOTO), BBHICTPAMBATh apryMEHTAIUIO, TIPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>K/I€HHS U BHIBO/IbI;
BEIOMpATh CMOCO0 pemieHus Yy4eOHOW 3ajaun (CpaBHMBATh HECKOJIHKO BapHUaHTOB
perieHus, BRIOMpaTh HaWOOJIEe MOIXOANINN C y4ETOM CaMOCTOSITEIIBHO BBIJCICHHBIX
KPUTEPUECB).

Ba3oBblIe ucciieqoBarebLCKHe 1eCTBUA:
WCITOJI30BATh BOMPOCHI KAK MCCIIENOBATEILCKI HHCTPYMEHT MO3HAHUS; (JOPMYITHPOBATH
BOIPOCHI, GUKCHPYIOIIHE MTPOTUBOPEUYHE, MPOOJIEMy, YCTAaHABINBATL NCKOMOE U JTAHHOE,
dbopMHpOBATH TUTIOTE3Y, APTYMEHTUPOBAThH CBOIO MTO3UIIUI0, MHCHHE,
MPOBOJAUTh CAaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  JKCIEPUMEHT, HCCIEIOBAHHUE IO
YCTAaHOBJICHHIO OCOOCHHOCTEH MareMaThueckoro oObeKTa, SBJIEHUs, IMpollecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMU, SIBICHUSMH, TTPOIIECCAMH;
CaMOCTOSITENIbHO (hOPMYITUPOBATh 00OOIIEHUST U BBIBOABI M0 pe3yabTaTaM MPOBEIEHHOTO
HAOJIOICHUS, HCCIEAOBaHUS, OLEHUBATh JOCTOBEPHOCTh IIOJYYEHHBIX pE3YJIbTaTOB,
BBIBOJIOB M 00OOIIICHHI;
IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOLECCA, a TAKKE BBIABUTATH MPEAIOIOKEHHS O
€ro Pa3BUTUU B HOBBIX YCJIOBUSIX.

Pabora ¢ undopmanmeii:
BBISIBJISITH A€(UIUTHI MH(DOpMAIUK, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha BOIPOC U JJIs
pELIeHHUs 3a/1a4u;
BEIOMpAaTh WHMOPMAIIMI0O W3 HWCTOYHWKOB PA3UYHBIX THUIIOB, AaHAJIM3UPOBATH,
CHUCTEMAaTHU3UPOBATh M HHTEPIPETHPOBATH WHOOPMAIMIO PA3IUYHBIX BUIOB U (HOpM
MpEACTaBIICHUS;
CTPYKTYpUPOBaTh  HMH(POpPMALIMIO, TMPEACTaBIATH €€ B  pa3iIuuHbIX  (QopMmax,
WUTIOCTPUPOBATH Tpaprueck;
OIICHUBATh HANEKHOCTh HWHGOPMAIIMM TI0 CaMOCTOATEIHLHO C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

2) YHnueepcanvhvie KOMMYHUKAMUGHbLE Oelicmaus, obecneuusarom
chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIIPUHUMATh W (HOPMYITUPOBATh CYXKJICHHS B COOTBETCTBHUHU C YCIOBUSMH U IICJISIMH
oOlIeHHs; SICHO, TOYHO, TpPaMOTHO BBIPaKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PEUICHHs 3a7auyd, KOMMEHTHPOBATh
MOJIyYeHHBIN PE3YJIbTAT;

B X0Jie 0OCYXKJEHUs 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCY>KTAa€MOM TeMbl, MPOOIEMBI,
pelaeMoil 3a/a4u, BbICKA3bIBaTh WJIE€U, HAICJICHHbIC HA MOUCK PELIEHUS; COMOCTaBISAThH
CBOM CYXXJEHUS C CYXICHUSIMH JAPYTUX YYaCTHUKOB JMAJIOra, 0OHAPYKUBATh pa3inuue U
CXOJICTBO TO3UIMH; B KOpPpeKTHOU Qopme GopMyaupoBaTh pa3HOINIACHs, CBOU
BO3PAXKEHUS;

NPEACTABIIATh PE3YJbTAThl PELICHUS 3aJauyM, HKCIEPUMEHTAa, HCCIENOBaHUSA, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad Mpe3eHTaluu |
0COOCHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBo:

MOHUMATh U MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON W MHIIMBHUIYaJIbHOU padOThl MpU
pelieHny y4eOHBIX 3a/lay; MPUHUMATh ILIeJb COBMECTHOM NEATEIbHOCTH, IJIAHUPOBATH
OpraHM3aIMI0 COBMECTHOM paboThl, paclpeaensTh BUAbl pPadOT, JOroBapUBaTHCA,
o0cyXaTh MPOIIeCcC U Pe3yabTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIFOICH;
y4acTBOBaTh B TPYMHIOBHIX (hopMax paboThl (0O0CYXJACHHUS, OOMEH MHEHUN, «MO3TOBBIC
IITYPMBbD» U UHBIE); BBIIOJHATH CBOIO YacTh pa0OThl U KOOPJUHUPOBATH CBOU JECUCTBUS C
JPYTMMH 4YJI€HaMHU KOMaH[bl; OLEHMBATh KaYECTBO CBOETrO BKJaJa B OOLIMI MPOAYKT IO
KpUTepusiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMHU B3aMOICHCTBHSI.

3) VYuusepcanvnvie pezynamuenvle Oeiicmsus, obecneyugaom Gopmuposarue
CMBLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

COCTaBJIIATH IJIaH, AJITOPUTM PELICHUS 33a[ja4uM, BBIOUPATh CIIOCO0 PEIIeHUs ¢ YIETOM
UMEIOLINXCA  PECypcoB W COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBAaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOUM MH(OPMALIUU.

CaMOKOHTPOJIb:

BJIa/IETh HaBBIKAMH MO3HABATEIBHON peIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI
U MBICIUTENBHBIX MPOIECCOB, UX PE3YyJbTaTOB; BIAJAETh CHOCOOAMH CAaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoIlecca U pe3yIbTaTa pelIeHUs MaTeMaTHUYEeCKON 3a/1auu;

NpeABUACTh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTh MpPHU PEIICHUU 3a7a4yd, BHOCHUTH
KOPPEKTUBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HaWJIEHHBIX
OIMOOK, BBISIBIIEHHBIX TPYTHOCTEH;

OIICHMBATh COOTBETCTBHME pe3yjbTaTa MEId W YCJIOBHUSM, OOBSICHATh NPUIUHBI
JOCTHKEHUSI I HEJIOCTHXKEHHS pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OUIMOKY, /1aBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI



10 KIIACC

Yurath U CTPOUTH TAOJIMLBI U JUArPaMMBI.

OmnepupoBaTh MOHATUSAMHU: CpEIHEE apUPMETHUECKOE, MEAHaHa, HauOOoJbIlEE,
HauMEHbIIIee 3HaYCHUE, pa3Max MAacCHUBa YUCIIOBBIX JAHHBIX.

OmneprpoBaTh NOHATUAMU: CIyYalHBIN SKCIIEPUMEHT (OIBIT) U CIy4ailHOoe COOBITHE,
DJIIEMEHTAapHOE COOBITHE (PJIEMEHTApHbBI HCXOJ) CIIy4alHOTO OIBbITA; HAXOJIUTh
BEPOATHOCTH B OMNbITAX C PAaBHOBO3MOXXHBIMHU CIIy4alHBIMU COOBITHSIMHM, HAaXOJIUTh W
CPAaBHMBATh BEPOSITHOCTU COOBITUN B U3YUYEHHBIX CIIy4alHbBIX SKCIIEPUMEHTAX.

Haxomute u ¢opmynupoBath COOBITHS: TIEpPeCEUCHHE W OOBEAMHEHUE JTaHHBIX
COOBITHI, COOBITHE, MPOTUBOIIOJIOKHOE TaHHOMY COOBITHIO; MOJIb30BATHCS JUAarpaMMaMu
Dlinepa u GopMyJIOi CI0KEHUS BEPOATHOCTEN IIPU PELLICHUU 3a/au.

OmnepupoBaTh NOHATHUAMM: YCIOBHAs BEPOSITHOCTb, HE3ABUCUMBIE COOBITHS;
HaXOAWTh BEPOATHOCTH C IMIOMOLIBIO TMpaBUja YMHOXEHHsS, C TIOMOIIBIO JepeBa
CIIy4alHOrO OMBITA.

[TpuMeHsITh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TIPU PEIICHUH 3a/1a4.

OnepupoBaTh MOHATUSMHU: MCHBITAHUE, HE3aBUCHUMBIC HCIBITAHUS, CEpUs
UCIBITAaHUH, yCIIeX U HeyJauda; HaXOAUTb BEPOSTHOCTU COOBITUH B CEpPUU HE3ABUCUMBIX
UCIBITAaHUHN 10 TMEPBOTO YCIeXa; HaXOJUTh BEPOSTHOCTU COOBITUN B CEPUU UCHBITAHUUN
bepnynnu.

OmnepupoBaTh NOHATUSAMM: Cly4yaiiHas BEJIMYMHA, PACIPEICIICHUE BEPOSTHOCTEH,
auarpamma pacipeieieHms..

11 KIIACC

CpaBHHBaTh BEPOATHOCTH 3HAYEHUH CIIy4ailHOW BEJIMYMHBI 110 PACIPENECICHUIO WU
C IIOMOIIBIO TUArPAMM.

OnepupoBarh NOHATHEM MAaTEMaTHYECKOTO OXUAAHUS; MPUBOIUTH IPHUMEPHI, Kak
IPUMEHSAETCS  MaTEMaTU4YeCKOE  OXKUJAHUE  CIIy4allHOM  BEJIMYMHBI  HAXOJIUTH
MaTEMaTUYECKOEe OKHUIaHUE 10 JAHHOMY PACIIPEEIICHHUIO.

WwmeTh npeacTaBiieHne 0 3aKOHE OOJIBIINX YHCE.

HMeTts npeacTaBieHre 0 HOPMaJIbHOM PAaCIpENeIICHUN.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

KoanuyecTBO 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypcebl

Hpe,Z[CTaBJIeHI/Ie JaHHBIX W OIIMCATCJIbHAasA
CTaTUCTHKaA

CrydaifHble OTIBITHI M CIIy9aifHbIE COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMU
3JI€eMEHTapHBIMU UCXOIAMHU

Onepanuu HaJ COOBITUSMH, CJIOKEHUE
BEPOATHOCTEMN

YcnoBHas BEPOSITHOCTD, IEPEBO
CITy4aitHOTO OmbITa, (hOopMyJsia OJTHON
BEPOATHOCTH U HE3aBUCUMOCTH COOBITUI

DneMeHTHl KOMOMHATOPUKU

Cepun nocien0oBaTENbHbBIX UCITBITAHUN

CityyaliHble BEJIMYMHBI U paclpeiesICHUS

[o <IN e W V) |

O0001IeHYE ¥ CUCTEMAaTU3ALUS 3HAHUM

N | N | W |k

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KITIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ungpposbIe
Ne i/m P Kontponbnbie | IlpakTnyeckue (wnepp )
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 MaremaTuyecKoe OKUIaHUE CIy4allHON 4
BEJTUYUHBI
) Jlucnepcusi U cTaHJapTHOE OTKJIOHEHUE 4 )
CIIy4ailHON BEJIMYUHBI
3 3aKoH OOJNBIINX YHCET 3 1
4 HenpepsiBHBIE Cc1ydaliHble BETUYUHBI )
(pactipenenenus)
5 HopmanbsHoe pactipenenenus 2 1
6 [ToBTOpeHue, 0600IIeHNE U 19 )
cUCcTeMaTU3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3
INHOYPOYHOE IIVIAHUPOBAHUE
10 KUIACC
KoanuectBo yacon DJIeKTPOHHbIE
ara undposbie
Ne i/ Tema ypoka Kontpoabnbie | IlpakTuyeckue A bp
Bcero u3ydeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
1 [IpeacraBnenue TaHHBIX C TOMOIIBIO 1 0 0
TaOIUI] U AUarpaMMm 04.09.2023
2 Cpennee apudmernueckoe, MeuaHa, 1 0 0




HaI/IGOﬂbI_Hee U HAMMCHBIICC 3HAUYCHU A,
pa3max, IUCIepCHsi, CTAaHIaPTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOpOB

11.09.2023

Cpennee apudmeTnueckoe, MeIuaHa,
HaI/IGOHBI_Hee 1 HAMMCHBIIICC 3HAUYCHU A,
pa3max, AUCIepCHs, CTaHIapTHOES
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

18.09.2023

Cpennee apudmeTnueckoe, MeIuaHa,
HaI/IGOHBI_Hee 1 HAMMCHBIIICC 3HAUYCHU A,
pa3max, AUCIepCHs, CTaHIapTHOES
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

25.09.2023

CrnyyaitHble SKCIEPUMEHTHI (OTIBITHI) U
CIIydaifHbIe COOBITHS. DIIeMEHTapHbBIE
COOBITHS (MCXOIBI)

02.10.2023

BeposiTHOCTB ci1y4aiiHOTO COOBITHSI.
BepositHOCTH cOOBITHI B OIIBITAX €
PAaBHOBO3MOKHBIMU JJIEMEHTAPHBIMU
COOBITUAMU

09.10.2023

BeposiTHOCTB ci1y4aiiHOTO COOBITHSI.
[TpakTryeckas pabora

16.10.2023

Omnepanuu Hal COOBITUSIMH:
nepeceyeHne, 00beIMHEHNE COOBITHI,
MIPOTHBOMOJIOKHBIE COOBITHS.
Juarpammsl Diinepa

23.10.2023

Omneparuu HaJ COOBITHAMMU:
nepeceveHue, 00beTMHCHUE COOBITHI,
MIPOTHUBOMIONOKHBIE COOBITHSI.
Juarpammsl Diinepa

30.10.2023




10

dopmyiia CIOKEHUS BEPOSTHOCTEN

13.11.2023
YcnoBHas BEPOSTHOCTb. Y MHOXKEHUE
11 BEPOATHOCTEN. JlepeBO CIIy4yaiHOTO 20.11.2023
JKCIIEPUMEHTA
YcnoBHas BEPOSITHOCTb. Y MHOXKEHUE
12 BEPOATHOCTEN. JlepeBO CIIy4aliHOTO 27 11.2023
JKCIIEPUMEHTA
VYcnoBHas BEpOSATHOCTh. Y MHOKEHHUE
13 BeposiTHOCTEH. JlepeBo ciydyaitHOro 04.12.2023
IKCIIEPUMEHTA
14 dopmyJia MOJTHON BEPOATHOCTH 11.12.2023
15 dopmyJia MOJTHON BEPOATHOCTH 18.12.2023
16 ®opMyiia MOJIHON BEPOATHOCTH.
HesaBucumeblie coObITHS 25.12.2023
17 KonrponsHas pabora 15.01.2024
18 KomOunatopHoe npaBuiio yMHOKEHUS 2.01.2024
19 [TepecTanoBku u pakTopuan 29.01.2024
20 Uucno coueranuit 05.02.2024
21 Tpeyronbsauk Ilackans. ®opmyna
o6unoma Herorona 12.02.2024




bunapHbIi C1y4alHBII OIBIT
(ucmpITaHmE), yCTIEX U HEyAaya.

22 HeszaBucumeble I/ICHI)ITaHI/IfI. Cepus 19.02.2024

HE3aBHCHUMBIX UCIIBITAHUN 0 IEPBOTO

ycrexa
” Cepust HE3aBUCUMBIX UCIIBITAHUI

bepnynau 26.02.2024

Cepus HE3aBUCUMBIX HCTIBITAHUM.
“ Efr?:;:;)e;;;;ell)\jiZZi:pOHHBIX TabNuIL 04.03.2024
25 CrnydaiiHasi BeIMUUHA 11.03.2024
%6 Pacnpenenenue BeposTHOCTEI.

Juarpamma pacrnpenesieHus 18.03.2024
7 CymMmMma 1 IpOU3BEJCHUE CITyYalHbIX

BEJINYUH 08.04.2024
73 CyMMa 1 Ipou3BeICHUE CITyUYalHbIX

BEJINYUH 15.04.2024
29 IIpuMmepsl pactipeiesIeHUi, B TOM 4KCIIe

reoMeTpHUECKOe U OMHOMHUAIBHOE 22.04.2024
30 [Tpumepsl pactipeeneHnii, B TOM YUCie

reoMeTpHUECKOe U OMHOMHUAIBHOE 29.04.2024
31 [ToBTOpeHME, 0000IIEHNE U

cucTeMaTH3allis 3HaHUI 06.05.2024
0 [ToBTOpeHUE, 0600IICHNE 1

cCUCTEeMaTHu3alus 3HAaHUI 13.05.2024
33 HToroBast KOHTpOJbHAs paboTa

20.05.2024




34

[ToBTOpeHme, 06001ICHNE 1
cucTeMaTH3allis 3HaHUI

24.05.2024

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

11 KITACC

Ne i/

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTposbHbIe
padoThI

IIpakTnyeckue
padoTbI

Jlara
H3YYeHU S

JIEKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

[ToBTOpenue, 0600MIIEeHNE,
cucrtemaTtusanus 3Hanuil. CinydaitHbie
OTIBITHI 1 BEPOATHOCTHU CITy4alHBIX
coObrTuii. Cepun HE3aBUCUMBIX
HUCITBITAaHUH

[ToBTOpeHME, 0000MIIEHNE,
cucrtemaTtusanus 3Hanuil. CinydaitHbie
OTIBITHI M BEPOSATHOCTHU CITy4alHBIX
coObrTuii. Cepun HE3aBUCUMBIX
HUCIBITAaHUH

[ToBTOpenue, 0600MIIEeHNE,
cucrtemaTtusanus 3Hanuil. CinydaitHbie
OTIBITHI M BEPOATHOCTHU CITy4alHBIX
coObITuii. Cepun HE3aBUCUMBIX
HUCITBITAaHUH

[ToBTOpeHmE, 0600MIIEHNE,
cucrtemaTtusanus 3Hanuil. CinydaitHbie
OIIBITHI 1 BepOSITHOCTI/I CﬂyqaﬁHBIX




coObITuii. Cepun HE3aBUCHUMBIX
WCTIBITAHUHT

IIpuMmepsl IpUMEHEHUS

5 MAaTeMaTUYECKOTO 0KUJAHUS
(cTpaxoBaHue, JOTEpEs)

6 MatemaTuueckoe 0XKHIaHUe CyMMBbI
CIIy4alHbIX BEJIMYUH
MarteMmaTnyeckoe 0KugaHue

7 reOMEeTPUYECKOT0 U OMHOMHAIILHOTO
pacrpeneeHu
MartemaTnyeckoe 0KUgaHue

8 reOMEeTPUYECKOT0 1 OMHOMHAIILHOTO
pacrnpeneneHuit

9 Jucniepcust U CTaHIAPTHOE OTKJIIOHEHUE

10 Jlucniepcus ¥ CTaHAAPTHOE OTKJIIOHEHHE

1 Jlucniepcru TEOMETPUIECKOTO U
OMHOMUAIBHOTO PacIpeieTIeHHs

12 [TpakTrueckas padoTa ¢
MCIOJIb30BAaHUEM DJIEKTPOHHBIX TAOJIUIL

13 3akoH OosbIIMX Yncel. BeIOOpouHbIii
METO/]I UCCIIEIOBAHUI

14 3akoH OosbIIMX Yncels. BoIOOpouHbIit
METO/]I KCCIIEIOBAHUI

15 [TpakTrueckas padoTa ¢
MCIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIULL

16 HToroBast KOHTpOJIbHAs paboTa

17 IIpuMepsl HENPEPBIBHBIX CIIy4alHbIX




BCIIMYHH. (I)YHKI_II/ISI IIJIOTHOCTHU
pacripenenenusi. PaBHomepHoe
pacripesielieHue U ero CBOMCTBA

18

IIpuMepsl HENPEPBIBHBIX CIIy4alHbIX
BeIUYuH. OyHKIUS [IJIOTHOCTU
pacnpezenenus. PaBHomepHoe
pacnpezelIeHue U ero CBOMCTBA

19

3ajauu, TpUBOASIINE K HOPMAJIbHOMY
pacnpenenennto. PyHKIUA INIOTHOCTH U
CBOMCTBAa HOPMAJIBHOT'O paclpeiesIeHUs

20

[TpakTruyeckas pabora c
HCIOJIb30BAHHUEM BJICKTPOHHBIX Ta6JII/ILI

21

[ToBTOpeHME, 0000IIEHNE U
cucreMatrmni3anuia 3HaHHﬁ. OanaTeanaﬂ
CTaTUCTHKA

22

[ToBTOpeHME, 0000IIEHNE U
cucreMaTu3anys 3Hagui. OnucareapHast
CTAaTHUCTHKA

23

[ToBTOpeHmEe, 0600IIEHNE U
cucreMatu3anus 3HaHui. OIbBITEI C
PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITUSIMUA

24

[ToBTOpeHme, 0600IIEHNE U
cucreMatu3anus 3HaHui. OIBITHI C
PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITUSIMHU

25

[ToBTOpeHmE, 0000IIEHNE U
cucTeMaTHu3alus 3Hanuii. Beraucienue




BEPOSITHOCTEH COOBITUI ¢ IPUMEHEHUEM
dbopmyn u rpadUIECKUX METOIOB
(xoopauHaTHAs NpsAMas, IepeBo,
nuarpaMma Disepa)

26

[ToBTOpeHmEe, 06001ICHNE 1
cucTeMaTu3alus 3Hanuii. Beraucienue
BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM
dbopmyn u rpadUIECKUX METOOB
(xoopauHaTHas NpsAMas, IepeBo,
auarpamma Diinepa)

27

[ToBTOpeHmE, 0000IIEHNE U
cucTeMaTu3alus 3Hanuil. Beraucienue
BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM
dbopMyI u TpadUIECKUX METOI0B
(koopanHaTHas npsAMas, AepeBo,
auarpamma Diinepa)

28

[ToBTOpeHME, 0000IIEHNE U
cucTeMaTu3auus 3HaHuil. Beraucnenue
BEPOSITHOCTEH COOBITUH ¢ IPUMEHEHUEM
dbopMyI u TpadUIECKUX METOI0B
(koopanHaTHas npsAMas, AepeBo,
nuarpaMma Disepa)

29

[ToBTOpeHmEe, 06001ICHNE 1
cucreMarusanus 3Hauui. CiryyaiiHble
BEJIMYMHBI U paclpeesIeHus

30

[ToBTOpeHme, 0600IIEHNE U
cucreMarusanus 3Hanui. CiyyaiiHbie
BEJIMYMHBI U paclpeesIeHus

31

[ToBTOpeHME, 0000IIEHNE U




cucTeMaTHu3alus 3HaHuH.
MaremaTHyecKoe OKUIAHUE CIyYaHOM
BEJIMYHHBI

[ToBTOpeHuEe, 06001ICHNE 1
cucTeMaTu3anus 3HaHHM.

32 MaremaTH4ecKoe OKHUIaHUE CIyYaHOM !
BEJIMYUHBI
33 HToroBast KOHTpOJIbHAs paboTa 1
34 [ToBTOpEHME, 0606H_IGHI:Ie u 1
CUCTeMAaTH3aIusI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 14

ITPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



