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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaisa MaTeMaTHUYEeCKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe deniepanibHOro TOCYIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C Y4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAHMIIMNA POCCUHCKOTO
oOpazoBanus. Peanmuzanusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHUS U HEMPEPHIBHOTO
o0pa3oBaHus, LIEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCA.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJSIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAJIbHYIO 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJii OCBOCHUS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllMeCcs OBJIAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOMU
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHIECKOUN Gopme.

Kypc anreOpsl u Hauan MaTreMaTHueCKOTo aHajIu3a 3aKJIaJbIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHJCHIUMA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, IO3BOJISET
OpPUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMU U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BMBAaeT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIEHHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3allUI0, a0CTparupoBaHue u
aHaAJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone u3yuenus
anreOppl W Havall MaTEMaTUYeCKOro aHajiu3a B CTaplieil IIKoJie Yydaliuecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7a4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJIEJeH pealbHbIX CUTYallMd M WHTEpHpeTaIluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSITCA C  MpUMEPAMU  MATEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAyKe U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc o6nagaeT 3HaAYMTEIBHBIM BOCHUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4eOHbI MaTepuall, CloCOOCTBYIONIUN (OPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydeOHOUW AesITeIbHOCTH,



TpeOyroren CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIIEHTPAIlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAaT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauaja MaTeMaTUYECKOTO aHAJIM3a» BKIIOYAEeT
CIIEAYIOIINE COAEPKATEIBHO-METOAUYECKUE JUHUK: «Uucrna M BBIYUCICHUD,
«Dyakiun  u - rpadukmy, «YpaBHeHHMs U HepaBeHCTBa», «Hauama
MaTeMaTHYeCKoro aHanusza», «MHoOxkecTBa U JIOTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIUYECKUE JIMHUM H3Y4alOTCAd Ha MPOTSHKEHUU JABYX JIET
oOy4eHHs B CTapIled IIKOJIe, €CTECTBEHHO AOMOIHSIS JIPYT pyra U MOCTEIEHHO
HAChIAsICh HOBBIMM TE€MaMH W pasaenaMu. JlaHHBIA Kypc  SBISIETCS
UHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSET B ce0e COJepKaHHE HECKOJIbKHX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBIaAeBalOT BCcE Ooiee
HIMPOKUM MATEMAaTHYECKUM anmapaTroM, Y HUX MOCIEI0BaTEIbHO (hOpMUpPYETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJENIb PpPEATbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, NOJyYEHHbIE B Kypce «Airedpa W Hadana
MaTEMaTHUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSATENbHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH IIOJIYYEHHBIN PE3YIIbTAT.

CopnepkaTenpbHO-METOANYECKass TUHUA «Yucna U BBIYMCIEHUSD 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4aTO B OCHOBHOMW mIKojie. B crapiedl mkoige oco0oe BHUMAaHUE YIEISETCS
(GOpMUPOBAHMIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpM 3amucu JEHCTBUTENIBHOTO 4YHCIa, YMEHHE
pPalOHAJIBHO BBINOJHATh JEHCTBUS C HUMH, JAENATh MNPUKUAKY, OLIEHHUBATh
pesynbrar. OOyuyaromuecss MOJYYarOT HAaBBIKM NPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJIHGHUS JIEWCTBUIM C 4YHWCIaMU, 3allMCaHHBIMH B CTaHIapTHOU (opme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANN3YETCS HA TNPOTSIKEHHH BCETO
oOydyeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXJIOM pa3feie MporpaMMbl
MPELYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaroniyecs OBIaJ€BaIOT
pPa3IMYHBIMA METOAAMHU PEILICHMs] LEJbIX, PAlMOHAIBHBIX, HPPalMOHAIbHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lorydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMHA C TOMOIIBIO MPOU3BOAHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaxXOXJIECHWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkouu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacuy€Tbl 1Mo ¢opMyiiaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPpPALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jiorapudmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepuasa NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIE€TyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PaBEHCTB U HEpPaBEHCTB. AnrebOpa
npeniaraeT d()QPEeKTUBHBIE WHCTPYMEHTBI MJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToAuYeckass JuHUA «DyHKUMM W TpaduKu» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIbHOCTb U3y4YEeHUs MaTepHaIa. N3yyenue CTENIEHHO,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHOM KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
yaensercs (pOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMU BEJIMYMHAMH, MCCIIEOBAaTh IMOJYyYECHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Tol coJepKaTeIbHON JTUHUN HAIleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, IMIO3BOJISIIOIIMX BBbIpAXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenbHasg nuHUs «Hadana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX 00YYaloIUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh MCCIEIOBATh U
CTpOUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe U HAUMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAanu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)KaTeiibHasi JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENell pealbHbIX CUTyaluH,
HaXOXKJEHUSl HAWIy4YlIero pEHieHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HPKOHOMHYECKHUX, 3a/a4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaIbHO-IOIMUECKOr0 U KPEaTHuBHOIO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHUKe U HucKycctBe. OOydyaromuecs Y3HAIOT O
BBIJIAIOLIMXCS pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopnepxaTeapbHO-MeToANYecKas JIUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
NOCBSLIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. T€0pEeTHKO-MHOKECTBEHHbBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKU U MpeaiararoT



Haubosiee YHUBEPCATIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMaTUKU U €€
NPWIOKEHUN, OHH CBSI3BIBAIOT PA3HbIE MAaTEMAaTUYECKUE TUCLUUIUIMHBI B €IHHOE
uenoe. IToatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIH S3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Havama MaTEeMAaTHUYECKOTO aHAIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpBIE IPU3BaHbI
c(opMUPOBATH HABBIKU MTOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYALUN, NCCIIETOBaHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTra anareOpbl U MaTeMaTUYEeCKOro aHaliu3a U
UHTEPIIPETALNN MOITYYEHHBIX PE3YyJbTaTOB. Takue 3ajaHusl BIUICTEHBI B KayKIbIi
U3 Pa3JeNoB IIPOrPaMMBI, IOCKOJIBKY BECh MAaT€pHall Kypca IUPOKO UCIOJIb3YETCS
JUISl pellieHus] IPUKIAIHBIX 3a1a4. [Ipu penieHnn peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliecs: pa3BUBAlOT HAOIIOAATEIbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOJIb30BaTh AHAJIOTHMIO, 0000IIATh U KOHKPETU3UPOBATH
npobiemy. [lesTenbHOCT MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOLECCE U3YYEHHUs BCEX TeM Kypca «AsredOpa v Hagaia
MaTEMaTHYECKOTO aHATIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3ydeHHE Kypca ainreOpbl MU Hadal MaTEMaTUYECKOIo
aHaiun3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbabie uncia. OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOHU, MPOILIECHTHI,
OecKOHEUHblE  mepuoAndeckue JpoOu.  ApuMeTHUYecKue  omnepanuu  C
palMoHANBHBIMU YHCTIAMU, TPE0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0ell U MPOLEHTOB JUIsl PEIICHHs MPUKIAJAHBIX 3a/1ad U3 Pa3IUYHbIX OTpacieu
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHblE 4Wclia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIA.
Apudmerrueckue omnepalndd ¢ JeUCTBUTENbHBIMU Yuciaamu. [IpubmmkéHabie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1ensiM  mokazareneM. CranpaptHas ¢opMma  3amucu
JNEeUCTBUTENbLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3amucu
JNEUCTBUTEIBHBIX YHCEN Il PELICHUs MPAKTUYECKUX 3a1ad U MPEICTaBICHUS
JAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJlbHOM  cremeHu.  JleWictBus ¢
apru(pMETUIECKUMHU KOPHSMHU HATypaJIbHON CTENEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBbIE
TPUTOHOMETpHUUYECKUE (DOPMYIIBI.

VYpaBHeHUE, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpaBEHCTBA.
MeTton uHTEpBAJIOB.

Pemenue uensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU .

IIprMeHeHne ypaBHEHMM U HEPABEHCTB K PELICHUIO MAaTeMAaTHYECKHUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTel HAYKH U PeabHOM KU3HH.

DYyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amaHus GyHkuuu. ['paduk  QyHkmuu. BzaumuHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkuuu. Hymn Qyskumu.
[TpomexxyTkH 3HAaKONOCTOAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOPHS 1-OW CTEMEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OINpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKoro anajamnsa

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATEILHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. Mcronb3oBaHUE MPOrPEecCUH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAJHOrO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxecTBamu. Jluarpammel Jilnepa—BenHa.
[IpuMeHeHUE TEOPETUKO-MHOKECTBEHHOIO ammnapara JJisi OMUCAaHUSl pPeaIbHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CIEICTBHE, J0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CreneHb ¢ pallMOHAIBHBIM NOKa3aresneM. CBOKWCTBA CTEICHM.

Jlorapudm yucna. JleciTuuHbIe U HATYypaJIbHBIE JIOTApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEPKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YpABHEHHS U HEPABEHCTBA.

Jlorapupmuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpABHEHMU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTeil HayKu WU peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oyukrus.  [lepuonuueckne  dyaknuu. [IpomMexyTkum  MOHOTOHHOCTH
bynkuuu. MakcumMymbl U1 MUHUMYMBbI (QyHKUMU. HaunOonblilee U HauMeHbIIee
3HaueHUEe (PYHKIIMU HA MPOMEKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOMCTBA U TPAPUKH.

[TokazaTtenpHas u morapudmuueckas GyHKIIUN, UX CBOMCTBA U TpaduKH.



Hcnonp3oBanue rpadukoB PYHKIMNA JJIsI peUICHHUs] YpaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUN IS WCCICIOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3a7ady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepriBabie GyHKIMH. MeTOT HHTEPBAJIOB ISl pEIICHNUS HEPABCHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyecknii u  QU3NUECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[IpumeHeHne Mpou3BOAHON K UCCIEIOBAHUIO (DYHKUIHMA HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: GyHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIIEero pElEHUs B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdyeckuid cmbicia. Boruucienue
uHTerpana no gpopmyne Herorona—IJleiiOHuma.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO mpcameTa «Marematuka» JOJIXKHO oOecrneynBaTh
AJOCTHUIKCHHC Ha YPOBHEC CPCIOHCTO 06mer0 06p330BaHI/ISI ciacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxk1aHCKOE BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIUN 00YUAIOMIErocs] Kak aKTHBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
poLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA WHCTUTYTaMHM B COOTBETCTBHH C UX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, HATHUYECKOTO  TMOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUUBOTO OYayIIIETO.

DCTeTU4eCKOEe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, peleHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

PuU3nYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0pOBOro U 0€30macHOro o0pasa *U3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJsapHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAX CIIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IEHHOCTU TPYAOIIOOHS; MHTEPECOM K
paznuuHeiM  chepam  Mpo(ecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccur W peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUIO U
caMO00pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

DKOJOTNYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHHUEM BIIMSHUS
COIIMATIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX IMpo0IieM;
OpUEHTalMell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I peleHus 3aaady B
0o0JaCTH OKpYXKarolel cpeipl, IUIAaHUPOBAHMUSI TMIOCTYNIKOB UM OLIGHKH HX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOLIEN CPEIbl.

[{leHHOCTH HAyYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTEeMaTHUECKONM HayKM Kak c(epbl 4YelIOBEYECKOH MAeATEeNbHOCTH, JITaloB €€
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS UMBWIM3ALMHU; OBJIAIACHUEM SI3BIKOM
MaT€MaTUKM M MaTE€MaTUYECKOM KyJIbTYpOHl KakK CpEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIAATh INPOEKTHYI0 W HCCIEHOBATEIBCKYIO JESATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHbIMU OCUCEUIMU.

1)  Vuusepcanvuvie  nosmaeamenwvmvle  Oeticmsusi,  obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL ~ OKpYXcalowe2o0  Mupa,  NpUMeHeHue  J02UYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrie nornueckue AeUCTBUA:

e BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTUUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OMpeNeSieHUs]  TMOHSTUH;  yCTaHABIMBaTh  CYIIECTBEHHBIH  MPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHHUSA, KPUTEPHUU
MPOBOANUMOTO aHAJIN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC U OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbBL;

BBIOMpATh CIOCO0 pernieHus: yuyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

UCITI0JIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIBCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIKME MPOTHBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOJIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOYKHOE pa3BUTHE TIPOIECCa, a TaKKE BBIIBUTATH
MIPEATOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmei:

BBISIBIIATH JepuuThl WHPOpMAIIUU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BONIPOC U JJIS PEIICHUS 3a]1a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
pPa3TUYHBIX BUIOB B (POPM MIPEICTABICHNUS,

CTPYKTYpHpOBaTh UH(POPMAITHIO, IPEACTABISITH €€ B pa3IMuHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;



2)

OLICHUBATH HaJEXKHOCTh uH(bOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamueénwvle Oelicmeus,  0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OYUATOUWUXCSL.
OO01ieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOUYKY 3pEHMsI B YCTHBIX U NHUCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHMS IO
X0y pelleHus 3a7jaul, KOMMEHTHUPOBATh ITOJTY4YEHHbBIN pe3ybTar;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILECTBY 00CYKIaeMON TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKIEHUA C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOI popme popMyIrpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pPE3yJbTaThbl  pEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 IPE3ECHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pactipeaessaTh BUABI padb0T, JOTOBapUBATHCS, 00CYKIaTh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOW JEUCTBHS C JPYTUMH UI€HAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

Vuueepcanvnvie  pezynamuenvlie  Oeiicmeus, obecneyusarom

GopmuposaHrue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpPMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIHLHOM pediekcur Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJETh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHus MaTeEMaTHYECKON 3a1a4H;



e TNPEABUAECTH TPYIAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTh KOPPEKTHBbI B [IECITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJibTaTa IEJM U YCJIOBHSIM, OOBSICHITH
IPUYMHBI TOCTHXKEHUSI WIM HEJOCTUKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIHUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOToO Kypca «Anredpa U Hadalla MaTeMaTHYECKOTO aHAIIN3a»
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHS JOKHO 00ECIednBaTh JOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHA U JeCATUYHAs IPOOb, MPOLIEHTHI.

BoemonuaTe  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIbHBIMU YUCIAMU.

BoInonHATh TpUOIMKEHHBIE BBIUUCIEHUS, UCIIONb3Ys MIpaBUila OKPYTIeHUS,
JIeTaTh MMPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJBIM IOKAa3aTejlieM; CTaHJapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOASANIYIO0 (hOPMY 3aMMCU IEWCTBUTENIbHBIX YHCEI ISl PelIeHUs
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
paLMOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoInonHATh peoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoinonHsaTh mpeoOpa3oBaHUs ILENbIX, PALMOHANBHBIX W UPPALMOHAIBHBIX
BBIDQKEHWW W  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA JJI PEIICHUS MAaTEMAaTHUECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKH U PealbHOU KU3HH.



MognenupoBaTh peanbHblE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXCHHS, YypaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM arapara aireOpsl.

DyHKUMH U TPaPUKHU

OmnepupoBaTh MOHATUAMU: (QYHKLMS, CIIOCOOBI 3aJaHusl (QYyHKIUH, 00JIACTh
ONpe/eNeHNs] U MHOXXECTBO 3HaueHH (yHkuuu, rpaduk (QyHKUIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBarh NOHATUAMU: YETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A1 pELICHUS YpaBHEHUI.

CtpouTh U uuTaTh rpa@uKu JTUHEHHON (PYHKINU, KBAAPATUYHOW (PYHKIIHH,
CTETICHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBate rpadpuku (QyHKUMA JUIS HCCIENOBAHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BBIpaxaTh POpMyIaMH 3aBUCUMOCTH MEXIY BEIIMINHAMH.

Hauajia MaTeMaTH4ecKOro aHaaIu3a

OnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apUpMETHUECKass |
reoMeTpUYEeCcKas IpOrpeccum.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
nporpeccusi, cymma 6€CKOHEYHO yOBIBAIOIIECH TeOMETPHUECKON MPOTPECCHH.

3amaBaTh MOCIEAOBATEIHPHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MIPOTPECCUN IS PEILIEHUS
pealibHBIX 3aJa4 MPUKIAJHOTO XapaKkTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, ONIEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar A ONHCAHHS
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIEHUH 3a4ad M3 APYTUX Y4eOHbIX
IPEIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHUE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMHU: HATypaJIbHOE, IE€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JICJIMMOCTH IEJIBIX YUCEN, PA3JI0KEHUE YHCIIAa Ha MPOCTHIE MHOXUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3ATEJEM.

OnepupoBaTh MOHATUSMU: JOTapu(pM UYHCIIA, NECATUYHBIE U HATypajJbHBIC
JorapupMsl.



YpaBHeHMS U HEPaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHWM A NpeoOpa3oBaHUsA  BBIPAXKECHMIA;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE TUIIBI II0KA3aTENIBHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKalUX JOrapu(msl;
ONEePUPOBATH MOHATUSAMU: JoTapu(PMUUECKOE ypaBHEHHE U HEPABEHCTBO; PEILIATh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUN Ul pELICHUS IPAKTUYECKUX 3a7a4.

HaxoauTp pemreHnst NpoCTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHIO 3aJayH,
MCCJIEI0BATh IOCTPOECHHBIE MOJIENH C UCHOJIB30BAHUEM anmapara aareophl.

@OyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMM: [EepUOANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OJKCTpeMyMa (yHKuMH, Hauboibliee U
HauMEHbIlIee 3HA4YCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX I
UCCJIEI0BAHUS (PYHKIMH, 3aJaHHOUN rpauKOM.

OnepupoBarh MOHATUAMM: TpadUKH NOKA3ATEIbHOH, JIOrapupMUUYecKoil H
TPUTOHOMETPUUECKUX (PYHKIUH; N300paxaTh UX HA KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIB30BaTh Il PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakaTh HA KOOPJIMHATHOM TJIOCKOCTH TpauKy JTUHEHHBIX YpaBHEHUN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonw3oBaTh rpadukd (QyHKIMN IS UCCIEIOBAaHMS MPOIECCOB U
3aBHCUMOCTEH U3 IPYruX yu4eOHBIX TUCHUILINH.

Hayajia MaTeMaTH4eCKOIo aHAJIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKILIMS; TPOU3BOAHAS (DYHKIINH;
UCII0JIb30BaTh F€OMETPUUYECKUIA M (PU3UUECKUI CMBICI MPOU3BOJHON AJIsl pelIeHUs
3aj1ay.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJI UCCIEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEI0BAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OmnepupoBaTh TMOHATHSMHU: TEepBOOOpa3Has U  HUHTErpajg; IOHHUMATh
reOMETPUYECKUN U (PU3NYECKUI CMBICI UHTErpaia.



HaxoauTh mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKITUH; BBIYHUCISATH WHTETpal
o ¢popmyie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aa4d, B TOM YHUCIIC COIHAIBHO-DKOHOMUYECKOTO H
(u3nUecKOro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHAJIH3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoubnbie IIpakTHyeckue
n/n MPOrpamMMbl Bcero o0pazoBare/ibHbIE
padoThI padoThI
pecypchl
MHoOXxecTBa palluOHAIbHBIX U
1 JICUCTBUTEIIbHBIX ynces. PalioHanbHbIe 14 2 0 https://mob-edu.com/ui
YPaBHEHUS U HEPABEHCTBA
o .C
2 YHKUIH 1 rpaguich. CTeneHb ¢ uetsi 6 0 0 https://www.yaklass.ru/
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—O0i CTETICHN. 13 ) 0 http://school-
HppanunonaibHble ypaBHEHUS U HEPABEHCTBA collection.edu.ru/
Dopmyisl
4 TpUrOHOMETpUU. TpUroHoMeTpruyecKHe 22 1 0 https://mob-edu.com/ui
YpaBHEHUS
5 ITocnenoBaTenbHOCTH U IPOTPECCUU 5 0 0 https://mob-edu.com/ui
6 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATH3aIIUS 3 1 0 hitps://mob-edu.com/ui
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://mob-edu.com/ui
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Kontpoabusbie IlpakTuueckue
n/n NPOrpamMmMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Crenensb ¢ pallMOHAIbHBIM I10KA3aTEJIEM.
1 [TokazarenpHas pynkuus. [lokazareapHbie 12 2 https://mob-edu.com/ui
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckast pyHKIHS.
2 Jlorapudmudeckue ypaBHeHUS U 12 1 https://www.yaklass.ru/
HEpPaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX httos/fschool
p://school-
3 rpaduku. TpuroHoMeTprueckue 9 0 collection.edury/
HEpPaBEHCTBA
. http://school-
4 IIpousBoaHas. [IpumeHneHne Mpou3BOIHON 24 2 .
collection.edu.ru/
WHrerpai u ero npuMeHeHus 9 0 https://mob-edu.com/ui
Cucrembl ypaBHEHU 12 https://mob-edu.com/ui
http://school-
7 HatypanbHble u 1ienble uncia 6 0 M
collection.edu.ru/
g [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 Al 18 ) http://school-
3HAHUU collection.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0



https://mob-edu.com/ui
https://www.yaklass.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://mob-edu.com/ui
https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
MHoXecTBO, Onepaluy HaJ MHOKECTBAMHU. 1 0 http://school-
Huarpammsl Diinepa—Benna collection.edu.ru/
Pannonansueie yncna. OObIKHOBEHHBIE U
6 1 0 http://school-
JE€CATUYHBIE IPOOHU, TPOLIEHTHI .
PODH, TP ’ collection.edu.ru/
OecKOHEUYHBIE IEPUOANYECKHUE JPOOH
Apudmerndeckne onepanum ¢
ALHOHAL oa 1 0 http://school-
[IMOHATBHBIMH YHUCIIAMU .
P i N collection.edu.ru/
peoOpa3oBaHUs YUCIOBBIX BBIPAKECHUIA
[Tpumenenue npoOeii ¥ IPOLIEHTOB IS httos://mob
ps://mob-
SIICHUS TPUKIIAAHBIX 3371a4 U3 PA3TUIHBIX 1 0 :
P  TPHEIan e edu.com/ui
OTpacJieil 3HaHUM U PeaJbHON KU3HU
[Tpumenenue apobeli U MPOICHTOB IS httog://mob
pS://mob-
SIICHUS TPUKIIAAHBIX 3371a4 U3 PA3TUIHBIX 1 0 :
p N p VI[ N p edu.com/ui
OTpacJieil 3HaHUM 1 peaJbHON KU3HU
[erictBuTenbHble yncia. PanmonansHbie U
Apnd 1 0 https://mob-
MppalMOHANbHbIE Yncia. ApudMeTuyecKue .
PP y P edu.com/ui
ONEPALNH C IEHCTBUTEIIbHBIMU YHCIIAMU
CraptoBbiii KoHTpoIB(K-P) 1 0
[TpubmxE€HHBIC BEIYMCIICHUSI, TPABUIIA
OKPYTJICHUS, PUKUIKA U OLIEHKA 1 0 https://urok.1sept.ru/

pe3yJsbTaTa BIYUCIEHUN



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://urok.1sept.ru/

ToxnecTBa U TOXKJIECTBEHHBIE

9 https://urok. 1sept.ru/
npeoOpa3oBaHus
10 YpaBHEHME, KOPEHb YPaBHEHHUS https://urok.1sept.ru/
11 HepaBeHncTBo, penieHre HepaBeHCTBa
12 Metox UHTEPBAIOB https://urok. 1sept.ru/
Pemenue uenbix u JpoOHO-paliOHATBHBIX
13 Iul AP patl https://urok. 1sept.ru/
yYpaBHEHU U HEPABEHCTB
KonTtponpHast padora o Teme "MHoOX)ecTBa
14 palLMOHANBHBIX U IEMCTBUTEIIBHBIX YHCEIL.
PannonanbHble ypaBHEHUS U HEPABEHCTB"
OyHKIUA, CTIOCOOBI 3aJaHUs KIIUH.
15 Y ’ Pyn https://urok.1sept.ru/
Bsanmuo obparnbie HyHKIHN
['paduk pynkuuu. O61acTh ONpeeaeH s u
16 MHOX€eCTBO 3HaueHUH ¢pyHkuuu. Hynn hllps:fmob-
YHICHIH. Ty edu.com/ui
dbyakuun. [IpomMexxyTK 3HaKOMOCTOSHCTBA
17 UErHble 1 HEUETHBIE PYHKIINU hutp: -school-
YHEH collection.edu.ru/
CrerneHs ¢ 1eNbIM [T0Ka3aTEeIeM.
18 CranpaprtHas ¢popMma 3anucu Dlips. mob-
N Aap p edu.com/ui
JIEHCTBUTEIILHOTO YUCIa
Hcnonp3oBanue noaxoasieit popmbl
19 3aIllUCH JEUCTBUTEILHBIX YUCENT IS http://school-
peIIeHNs MPAKTHYECKUX 3a1a9 1 collection.edu.ru/
MIPEICTABICHUS JTAHHBIX
CrenenHasi GyHKIUS C HATYpaTbHBIM U
. N http://school-
20 1esIbIM noka3aresnem. E€ cBoiicTBa u :
collection.edu.ru/
rpaduk
21 Apudmernueckuii KOpeHb HaTypaTbHON



https://urok.1sept.ru/
https://urok.1sept.ru/
https://urok.1sept.ru/
https://urok.1sept.ru/
https://urok.1sept.ru/
https://mob-edu.com/ui
https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://mob-edu.com/ui
https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

CTCIICHU

Apudmerndeckuii KOpeHb HATypaIbHOMN

https://mob-

22 CTEIICHU edu.com/ui

” CaoiicTBa apUI/IQ)MeTI/IquKoro KOpHS hitps://urok. I sept.ru/
HATypaJIbHOMN CTCIIEHU

4 CaoticTBa apu(PMETHUECKOTO KOPHS http://school-
HaTypaJbHOMU CTEIIEHU collection.edu.ru/

)5 CaotlicTBa apuPMEeTUYECKOTO KOPHSA http://school-
HaTypaJbHOMU CTEIIEHU collection.edu.ru/

26 HeticTBust ¢ apu(METHISCKUMU KOPHSIMHU https://mob-
N—OW CTENEeHU edu.com/ui

7 JeiicTBus ¢ apupMeTHIECKUMU KOPHIMH https://mob-
N—OW CTEIIEHU edu.com/ui

73 JeiicTBus ¢ apuMeTHIeCKUMU KOPHIMH https://mob-
N—OW CTEIIEHU edu.com/ui

79 ]_—[ef/'ISTBI/IH C apu(PMETUIECKUMU KOPHAMHU hitps://urok. Lsept.ru/
N—OW CTENEHU

30 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMU https://mob-
N—OW CTEIEHU edu.com/ui

31 Peienne nppanioHaIBHBIX YPaBHEHUN U https://mob-
HEPaBEHCTB edu.com/ui

0 Pelienne nppaliOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

13 Pemienne nppalinOHAIBHBIX YPaBHEHUN U http://school-
HEPABEHCTB collection.edu.ru/

34 Peuienne nppalioHaIBHBIX YPaBHEHUN U https://mob-
HEPABEHCTB edu.com/ui

35 Pemienue nppanyoHaabHbIX YPAaBHEHHN U https://mob-



https://mob-edu.com/ui
https://mob-edu.com/ui
https://urok.1sept.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://urok.1sept.ru/
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui

HEPaBEHCTB edu.com/ui
36 CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU https://urok.1sept.ru/
N N https://mob-
37 CgoiicTBa u rpaduk KOpHS N-0if cTENeHN .
edu.com/ui
38 [IpomexyTrounslii KoHTpob(K-P)
CuHyc, KOCUHYC ¥ TAHT'€HC YUCIOBOTO
39 4 4 https://urok.1sept.ru/
aprymeHra
40 Cunyc, KOCHHYC ¥ TAaHT'€HC YHCIIOBOTO https://mob-
apryMmeHra edu.com/ui
41 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC https://mob-
YHCIIOBOI'O apryMEHTa edu.com/ui
47 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC https://mob-
YHCIIOBOI'O Apr'yMEHTa edu.com/ui
Tpuronomerpuyeckasi OKpyKHOCTb,
43 OTpeieTICHuEe TPUTOHOMETPUUECKUX hLips: mohs
e . p P edu.com/ui
(GyYHKIMI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpyKHOCTb,
44 OTpeieTICHUE TPUTOHOMETPUUECKUX htp: swhools
pedl . R P collection.edu.ru/
(GyHKIMI YHMCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI https://urok. 1sept.ru/
46 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI https://urok.1sept.ru/
47 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI
https://mob-
48 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI _
P P bopmy edu.com/ui
49 [IpeobpazoBaHre TPUTOHOMETPUUECKUX
BBIPKECHUI
50 [IpeobpazoBanne TPUTOHOMETPHUECKUX http://school-

BBIPAKCHUI

collection.edu.ru/



https://mob-edu.com/ui
https://urok.1sept.ru/
https://mob-edu.com/ui
https://mob-edu.com/ui
https://urok.1sept.ru/
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1sept.ru/
https://urok.1sept.ru/
https://mob-edu.com/ui
https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/

[IpeobpazoBanne TPUTOHOMETPUUECKUX

https://mob-

51 . .
BBIPKEHUMN edu.com/ui
[Ipeobpa3oBanue TPUrOHOMETPUUECKUX

52 peoop . P P https://urok.1sept.ru/
BBIPAKEHUI

53 [IpeoOpazoBaHKe TPUTOHOMETPUUECKUX http://school-
BBIPAXKEHUM collection.edu.ru/

54 Peienne TpuroHoMeTpUUECKUX YpaBHEHUN hlps: mob-

P P P edu.com/ui

55 Peuienne TpuroHoMeTprUUECKUX ypaBHEHUN hlps: mob-

P P P edu.com/ui

56 Peienne TpuroHoMeTpUUECKUX ypaBHEHUN https://urok.1sept.ru/

57 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN

58 PeuieHne TpuroHoMeTpUUECKUX YpaBHEHUN https://urok.1sept.ru/

59 PelieHre TpUroHOMETPUYECKUX YPaBHEHUN hlps: mob-

P P P edu.com/ui
KonrponsHas padora no reme "Popmynbl
60 TpUrOHOMETpHUH. TpUroHOMeTpu4ecKue
ypaBHEeHUA"
[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS
. https://mob-
61 [IOCJIEI0BATEILHOCTE. MOHOTOHHBIE .
edu.com/ui
[IOCJIEI0BATEIbHOCTH
ApudmeTrnueckasi U reoMeTpuyecKas

62 nporpeccuu. Mcrnonb30BaHue nporpeccuu https://mob-
JUIS peLIeHUs] peAJIbHBIX 3a1a4 edu.com/ui
IIPUKIIATHOTO XapaKTepa
beckoHeuyHO yObIBaroIIas reoMeTpruiecKast

63 nporpeccusi. Cymma 6€CKOHEYHO https://urok. 1sept.ru/

yOBIBarOIIEi reOMETPUUECKOMN MPOTrPECCHH



https://mob-edu.com/ui
https://mob-edu.com/ui
https://urok.1sept.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://urok.1sept.ru/
https://urok.1sept.ru/
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://urok.1sept.ru/

https://mob-

64 dopmyiia CIOKHBIX TPOLICHTOB 1 edu.com/ui
65 dopmyiia CIOKHBIX TPOLICHTOB 1 h_ttlm
edu.com/ui
O0001Ienre, cucTeMaTH3alMs 3HaHUH 3a
66 KypcC aJireOpbl ¥ Hayall MaTeMaTHYeCKOTO 1
aHanuza 10 kacca
67 Wrorosas koHTpoJsibHasA paboTa 1
O0001enne, cucreMaTA3amus 3HaHUH 3a
68 Kypc alnreOpbl ¥ Ha4all MAaTEMaTHIECKOTO 1
aHayimza 10 kiacca
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
https://mob-

1 CreneHsp ¢ pallMOHAIBHBIM [T0Ka3aTeIeM 1 0 0 .

edu.com/ui
. https://mob-

2 CaoiicTBa cTENEHU 1 0 0 .
edu.com/ui

3 [Ipeo6pa3oBanue BbIpaxeHUil, CopepKaLUX 1 0 0 https://mob-

paluroOHAIBHBIE CTENICHU edu.com/ui

4 [IpeoOpazoBanme BBIpaXKEHUH, COIEPKAIINX 1 0 0 http://school-

palOHAJIBHBIE CTEIEHU collection.edu.ru/

5 [loka3zarenpHas QpyHKIM, €€ CBOMCTBA U | 0 0

rpaduk

6 Bxoanoit koutpons(K-P) 1 0 0
https://mob-

7 [Toka3arenbHble ypaBHEHUs 1 HEPABEHCTBA 1 0 0 :
edu.com/ui
https://mob-

8 Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1 0 0 .
edu.com/ui

9 IToka3arenbHble ypaBHEHUs U HEPABEHCTBA 1 0 0
http://school-

1 IToka3aTenbHbIE ypaBHEHHS U HEPABEHCTBA 1 0 0 :

0 © yp p collection.edu.ru/

11 IToka3aTenbHblEe ypaBHEHHS U HEPABEHCTBA 1 0 0 hup.sehool-

yp p collection.edu.ru/
KonTtponbHas padora no teme "CremneHs ¢
12 palKOHATBHBIM ITOKa3aTEIeM. 1 1 0

[TokazarenpHas ¢pynkuwus. [lokazarenpHbie



https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

YpaBHEHHUs U HEpaBeHCTBA"

13

14

Jlorapudm uucna

JlecaTu4HbIE U HATypaJIbHBIE JTOTapH(PMBbI

https://mob-
edu.com/ui

https://mob-
edu.com/ui

15

16

17

[IpeoOpazoBanne BBIpAXKEHHIA, COACPIKALIIX
J0rapupMbl
[IpeoOpa3oBaHye BBIpaKEHUH, COJEPIKAIINX
J0TapupMbl

[IpeoOpa3oBaHue BhIpaKCHUMN, COICPIKAIINX
JorapudMbl

http://school-

collection.edu.ru/

https://mob-
edu.com/ui

18

19

20

[IpeoOpazoBanne BEIpAKEHHIA, COACPIKALIX
J0TapupMbI

Jlorapugmuueckue ypaBHEHUS U
HEpaBeHCTBa

Jlorapugmuueckue ypaBHEHUS U
HEPABEHCTBA

https://mob-
edu.com/ui

21

22

23

Jlorapudmuueckre ypaBHEeHUS U
HEpaBEHCTBA

Jlorapugmuueckue ypaBHEHUs U
HEPABEHCTBA

Jlorapudmuueckas pyHKIUA, €€ CBONWCTBA U
rpadux

https://mob-
edu.com/ui

https://mob-
edu.com/ui

https://mob-
edu.com/ui

24

25

Jlorapudmuueckas pyHKuuA, €€ CBONCTBA U
rpaduk

Tpuronomerpuyeckue GyHKINHU, UX
CBO¥CTBA U rpaduKu

https://mob-
edu.com/ui

26

Tpuronomerpuyeckue GyHKIIMH, UX

http://school-
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CBOWCTBA U TpaduKu

collection.edu.ru/

Tpuronomerpuueckue GyHKIIMH, UX

https://mob-

27 CBOWCTBA U TrpaduKu edu.com/ui
73 Tpuronomerpudeckue GyHKIIUU, UX http://school-
CBOMCTBA U rpauKH collection.edu.ru/
79 [IpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB
30 [IpuMepb! TPUTOHOMETPUUECKHAX https://mob-
HEPABEHCTB edu.com/ui
31 [IpuMepbl TPUTOHOMETPUUECKUX https://mob-
HEPABEHCTB edu.com/ui
37 [IpuMepsl TPUTOHOMETPUYECKUX https://mob-
HEPABEHCTB edu.com/ui
Konrponbnas pabora no reme
"Jlorapupmuueckas ¢yHKIHUS.
Jlorapudmuueckre ypaBHEeHUS U
33 HepaBeHCTBA. T pUrOHOMETpUUYECKHE
GYHKIMMA 1 UX
rpaduku. TpuronoMerpudeckme
HepaBeHcTBa"
https://mob-
34 HenpepoiBHble QyHKINN odu.com/ui
35 Meron UHTEPBAJIOB JUIS PELLIECHUS https://mob-
HEPABEHCTB edu.com/ui
36 MeTto1 UHTEPBAJIOB ISl PEIICHUS https://mob-
HEPABEHCTB edu.com/ui
37 [IpousBoanas pyHKIUU Dilps:/fmob-

edu.com/ui
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https://mob-

38 [IpousBoaHas KLU .
P s ymxn edu.com/ui
39 I'eomerpuueckuii 1 HU3NIECKHIA CMBICIT
MIPOU3BOAHOMN
40 ['eomerpuyeckuii U GU3NIECKUN CMBICIT http://school-
MIPOU3BOJHOM collection.edu.ru/
41 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN
42 [TpousBoHBIE JIeMEHTAPHBIX (PYHKINN
43 [Ipoun3BoiHas cyMMBI, IPOU3BEACHMUS, https://mob-
4acTHOTO (QYHKIUH edu.com/ui
44 [IpounsBoiHass cyMMBl, IPOU3BEACHMUS, https://mob-
4acTHOTO (DYHKIIMIA edu.com/ui
45 IIpousBoaHas CyMMBI, IIPOU3BEICHHUS, http://school-
YacTHOTO (QYHKIUH collection.edu.ru/
[IprMeHeHne npon3BOIHON K httos://mob
. ps://mob-
46 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh :
edu.com/ui
Y DKCTPEMYMBI
[IprMeHeHne npon3BOIHOM K httos://mob
. ps://mob-
47 MCCIIeI0BaHMI0 (DYHKIIMI HAa MOHOTOHHOCTD )
edu.com/ui
Y BKCTPEMYMBI
[IpuMeHeHne Nponu3BOIHON K httos://mob
. ps://mob-
48 HCCIIeI0BaHNI0 (DYHKIIMI HA MOHOTOHHOCTD )
edu.com/ui
1 DKCTPEMYMBI
IIpuMeHeHne nNponu3BOIHON K httos://mob
. ps://mob-
49 UCCIIEIOBaHUIO (PYHKIMI HA MOHOTOHHOCTh .
edu.com/ui
Y OKCTPEMYMBI
50 Haxoxnenne HanOOJIBIIEr0 U HAUMEHBIIIETO https://mob-

3HaYeHUs (QYHKIUU Ha OTpE3Ke

edu.com/ui
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51

Haxoxaenre HanOoIbIIero 1 HANMEHBIIIETO
3HaYeHUs (PYHKIIMH HA OTPE3Ke

http://school-
collection.edu.ru/

52

53

[Ipomexyrounslii kKoHTpoB(K-P)

Haxoxnenue HauboIbI11ero 1 HaMEHbILIEro
3HaYeHUS (PYHKIIMH HA OTPE3Ke

https://mob-
edu.com/ui

54

Haxoxxnenre HanOoIbIIero 1 HAMMEHBIIETO
3Ha4YeHUs (QYHKIUU Ha OTPE3KE

https://mob-
edu.com/ui

55

56

57

HaxoxeHre HanOobIIero 1 HAaMMEHbIETo
3HaYeHHs (YHKIUU Ha OTPE3KE

[TpumeHeHne NpOU3BOIHOMN AT
HaXO0KJICHUS HaWTy4Ilero peeHus B
NPUKJIAJHBIX 33/1a4ax, Ul ONpeleIeHus
CKOpOCTH IIpoliecca, 3aJJaHHOr0 (popmyioi
WM rpaduxkom

Konrponbnas pabora no reme
"ITponsBoaHas. [Ipumenenue nponsBoaHoin"

http://school-
collection.edu.ru/

https://mob-
edu.com/ui

58
59

60

[TepBooOpasnasi. Tabnuna nepBooOpa3HbIX
[TepBoobOpasnasi. Tabnuna nepBooOpa3HbIX

Wurerpan, reomerpuyeckuii 1 Gu3NIECKUil
CMBICJI HHTETpaJia

http://school-
collection.edu.ru/

https://mob-
edu.com/ui

61

62

WuTerpain, reomeTpuyeckuil U Gu3ndecKuit
CMBICJI HHTETpaJIa
WnTerpan, reomeTpuueckuii 1 pu3nyecKuii
CMBICJI HHTETpaJia

https://mob-
edu.com/ui

https://mob-
edu.com/ui

63

Brruucnenue uaTerpana no Gpopmyie
Herorona—Jleiibaumna

https://mob-
edu.com/ui

64

Brruncnenue nnrerpania mno gpopmyne
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Herorona—JIeitOHuIa

Brruncnenue unrerpania mno gpopmyine

65 Herorona—1Jleiibanma

66 Brruucnenne uHTEerpana no Gopmyie http://school-
Herorona—JleiiOuuma collection.edu.ru/

67 CucreMbl TUHEUHBIX YpaBHEHUH M

edu.com/ui

68 Cuctembl TUHEHHBIX YpaBHEHUN M

edu.com/ui

69 Penrenune npukiaHbIX 3a71a4 ¢ IIOMOIIBIO https://mob-
CHUCTEMBI JINHEWHBIX YPAaBHEHUI edu.com/ui

70 Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO https://mob-
CHUCTEMBI JINHEWHBIX YPAaBHEHUI edu.com/ui
CucreMbl U COBOKYITHOCTH LIETIBIX,

71 palMOHAIBHBIX, UPPALUOHAIBHBIX,

MO0Ka3aTeIbHbIX, JOrapuMUUECKUX
YPaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,

7 paluoOHAaIbHBIX, HPPALlMOHAIBHBIX, http://school-
NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX collection.edu.ru/
YPaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,

7 palMOHANIBHBIX, UPPALIMOHAIIBHBIX, https://mob-
NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX edu.com/ui
YpaBHEHU U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,

74 palMOHAIBHBIX, UPPALlUOHAIBHBIX,

NOKa3aTebHbIX, JIOTapU(HMUIECKUX
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YpaBHEHUI U HEPABEHCTB

Hcnons3oBanue rpadukoB GyHKIUN A5

https://mob-

75 . .
peuieHus ypaBHEHUN U CUCTEM edu.com/ui
76 Hcnonb3oBanue rpadukoB GyHKUUN A7
pELIEHUs] ypaBHEHUHN U CUCTEM
[IpuMeHeHne ypaBHEHUMN, CUCTEM U
77 HEPABEHCTB K PEIICHUI0O MATEMAaTUYECKUX https://mob-
3a/1a4 ¥ 3aJ1a4y U3 pa3IudHbIX obOJjacTei edu.com/ui
HayKH U PEaJIbHOM JKU3HU
73 KonTtponpHast padora no Teme "UnTerpan u
ero npuMmeHeHus. Cucrembl ypaBHeHU"
79 HarypanbHsle u 1enble yucia B 3aa4ax U3 http://school-
peaJbHOU KU3HU collection.edu.ru/
20 Harypanbnble 1 1iensle yucna B 3aja4ax us3 https://mob-
peanbHOU KU3HU edu.com/ui
81 Harypanbnsle 1 1iensle yucna B 3aa4ax us3 https://mob-
pEaATBbHOM KU3HU edu.com/ui
https://mob-
82 [Ipu3Haky JeNMMOCTH LEIBIX YUCEI :
edu.com/ui
https://mob-
83 [Tpu3Haky AETUMOCTH LENBIX YUCEI .
edu.com/ui
https://mob-
84 [Ipu3Haku qeIMMOCTH LEIBIX YNCEI .
edu.com/ui
g5 [ToBTOpenue, o6o0IIEHNE, CHCTEMAaTU3AIUS https://mob-
3HAaHUN. YpaBHEHHUS edu.com/ui
26 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS https://mob-
3HAHUU. Y paBHEHUS edu.com/ui
87 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3AIIHS
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3HAaHUHU. YpaBHEHUS

88

89

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL
3HAaHUU. YpaBHEHUS

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUU. Y paBHEHUS

https://mob-
edu.com/ui

http://school-
collection.edu.ru/

90

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS
3HAaHUU. YpaBHEHUS

https://mob-
edu.com/ui

91

92

[ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALMS
3HaHui. HepaBeHcTBa

[ToBTOpEHHE, 0000IIEHNE, CUCTEMATH3 A
3HaHui. HepaBeHcTBa

93

94

95

IToBTOpenue, 06001IeHNE, CHCTEMAaTH3AIHS
3HaHui. HepaBeHcTBa

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHui. HepaBeHcTBa

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHuH. CHucTeMbl ypaBHEHUN

https://mob-
edu.com/ui

http://school-
collection.edu.ru/

https://urok.1sept.ru/

96

97

98

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3ALIHS
3HaHui. CrucTeMbl ypaBHEHUN
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHui. OyHKUIKH

[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui. OyHKUIKH

https://mob-
edu.com/ui

https://mob-
edu.com/ui

99
100

HtoroBast KoHTpoJbHAs paboTa

Hroropas KOHTpPOJIbHAA pa60Ta

101

O06006111EH1E, CUCTEMATH3alIUs 3HAHUH 3a
KypcC aJireOpbl ¥ HayaJl MaTeMaTUIeCKOTO
agammza 10-11 kmaccos
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O0001enue, cucreMaTA3amus 3HaHUH 3a

102 KypcC aJireOphl ¥ Ha4aJl MAaTeMaTHYeCKOTO 1
ananmu3a 10-11 knaccos
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* Maremarnka: anredpa v Hadajga MaTeMaTHIECKOTO aHAIHM3a, TEOMETPHS.
Anre6pa ¥ HavyaJla MaTeMaThuueckoro ananusa, 10-11 kmaccel/ Anumos 111LA.,
Komnsarun F0.M., TkaueBa M.B. u apyrue, AKIimoHepHOe 00IeCTBO

«I/I3I[8,TCJ'IBCTBO ((HpOCBeHICHI/Ie»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

MareMatuka: airedpa 1 HayaJla MaTeMaTHYECKOr0 aHalln3a, reoMeTpus. Anredpa
¥ Hayajia MaTemMatudeckoro ananuza, 10-11 xmaccel/ Anmumos 111LA., Komsarun
KO.M., TkaueBa M.B. u apyrue, AkimonepHoe o01ecTBo «31arenbeTBo

«IIpocsemienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET
M5S0 - https://mob-edu.com/ui
Pemry EI'D - ege.sdamgia.ru
AKnacc - https://www.yaklass.ru/

bubmmoreka [IOK






MUHUCTEPCTBO NPOCBEIIEHUA POCCUICKOM ®EJIEPALIUU
MyHununagsHOe aBTOHOMHOE 00111€00pa30BaTeIbHOE YUPEKICHHUE
«Cpennsis obueoOpa3zoBarenpHas mkona NS

«JeHTp COBpEMEHHBIX UHYCTPHAIBHBIX TEXHOJIOTUI»
MAOY COLI Ne5 "Llentp UuTex"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Koopaunaunonso- 3aMecTuTeseM TUPEKTOpa
METOJINYECKHM COBETOM o YBP
MAOY COLILI Ne5 ®UO nmoanuck
«entp UuTex»
IIpoTokom Ne_ IIporokom No_ IIpukaz Ne
OT« __ » 202 T OT«__ » 202 r. OT«___ » 202 1.
MII
PABOYASA ITPOTPAMMA
(ID 620006)

yueOHoro npeamerta «I'eomerpusi. Ba3oBblii ypoBeHb»

s ooygarommxest 10-11 kmaccoB

r. Paccka3zoBo
2023



MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa3oBaHUIO, W TPAAMIMN POCCHICKOTO 00pa3zoBaHUS.
Peanuzanus mporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUS,
[EJIOCTHOCTh OOMIEKYJIbTYpPHOTO, JUYHOCTHOTO W TO3HABATEIBHOTO Pa3BUTHUS
JUIHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METANpEeIMETHBIX U
IPEIMETHBIX PE3yabTAaTOB OOy4YEHUS TE€OMETPUHM B HAIMpPABJICHUU JUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (opMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydarommuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKIACHUH T€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO0 W WACATBHOTO, XapaKTepe OTPaKEHUS
MAaTEMATUYECKOM HAyKOW SIBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIHUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKKe KauecTB MbIIIJICHHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak oOOecrnedyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HAIpaBJICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHHHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH 1 TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIIECHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS IMPH PEHICHUH 3a/lad €CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAECT CYHIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHUE €ro COIHajJbHOrO ObITHA, (opMma
OTPaXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JA€UCTBUTENBHOCTH.  OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHAET pa3Hble BUABI y4EOHOM M TPYIOBOM J1E€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXKHBIX KAYECTB, MOATOMY AaKTyaJlbHA
3amada (opmMupoBaHHS y OOyYarONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpaMMmbl ydeOHOro kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HAaHUH U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJA0DKEHHST 00pa3oBaHus
MO CIEIMAIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYJaroIMXCcs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3oM, oOydaroliyuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUM € HEOOXOAWMBIC ISl JKU3HU B COBPEMCHHOM
obmectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh M3Y4YUTh TE€OMETpPHUIO Ooee
r1y0OKO, €ci B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eM  OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpHOpUTETHBRIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kJaccax siBisitoTCs:

e (opmMupoBaHue mnpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe MpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBJICHHS OKPYKAIOIIETO MUPA,;

e (opmupoBaHue yMEHMsI pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

e OBJAJCHUEC METOJAAMH PEIICHMS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuME yMEHHUS OINEPUPOBATH OCHOBHBIMH TOHATHSIMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE YMEHHUS TPOBOJIUTH  HECJOKHBIE  JIOKAa3aTeIbHBIC
pacCyXIIeHHs B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MIPAKTUYECKUM COJEPKAHHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOydJarommxcs, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHUS,



e (opmupoBanue (byHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
FEOMETPUU: YMEHHE pPAaclo3HaBATh IMPOSBICHUS T'€OMETPUYECKHX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTYyallUsIX M TPU WM3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PELIeHHs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTrpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pEIIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO TO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUJICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYallUXCs B Kypce CTEPEOMETPUHM IPOBOJMUTCS 3a CYET peuieHUs 3a7ad4 Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a HPOBOAUTCA € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHU.

OcHoBHbBIE cozeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATEeNbHbIM JIMHHUSM, HO M MO ToJaM
oOydeHHUs Ha YPOBHE CpPEHEro 00IIero 00pa3oBaHusl.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 rojaaM oOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISIIOCH MOCEA0BATENLHO U MOCTYNATENBHO, €
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUUYECKUX MPEICTaBICHUNA OOy4arolUuXcs, pacuIupsis U
yrayOnsis e€, o0pasysi MpOYHble MHO>KECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3yuenue reomerpumn orBoautes 2 daca B Henemo B 10 kinacce u 1 gac B
Hezaento B 11 kiacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelMBamoluecs mnpsMble. llapainensHOCTh HPSAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yrod MEXJIy MNpsSMbIMH B HPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC IJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenunes; IoCTPOCHUE CEYEHUH.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTH: NEPHNEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHBIE W TEPIEHIMKYJIAPHbIE K IIJIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJi, JIMHEHHBIA Yroa JIBYTPaHHOTO  yrJa.
[lepneHAMKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKocTer. TeopeMa 0 TpEX MEepIEHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOT'PAHHHKA, BBIMYKIIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUbL; PABUIIbHAS U
yceu€HHas MNHUpaMyja. OJNeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs THpaMUJia, NpaBUJIbHAs TPEYroJibHasE MHUpPaMHUAA W TPaBUIIbHBIN
teTpadap; kyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B NHUpaMUAaxX, MNapauielienunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTU NPABWIBHOW MUPAMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalenus

HunuHapuyeckas TTOBEPXHOCTB, oOpazyrornue HWIHHAPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yroniue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01aab chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WIH TeEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u 1mIomaab chepsl.

[Togo6usie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mwiMHApa (MapaJUiebHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopam. [lpaBwiio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPaBUJ JEUCTBUU € BekTopamu. lIpsmoyrosbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay Bekropamu. CKalsipHOE MNPOU3BEIEHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMH U IUIOCKOCTAMU. KoOp/IMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaAMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYaIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOr0 OOLIECTBA, MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npolenyp TpaxaaHCKoro ooOmiecTtBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKCHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIKCHUW B JIPYTHX HayKaxX, TEXHOJOTUAX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUAs ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ay, peleHnu, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

cOPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYEeCKUEe 3HaHUS B
MHTEpecax 30pOBOro M OE€30MacHOro 0opasa KU3HH, OTBETCTBEHHOTO OTHOIIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsapHas busnueckas aKTUBHOCTb); ¢bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOIIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHAIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnr W peanu3oBbBIBaTH COOCTBEHHBIC >KH3HEHHBIC TUIAHBI;



TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMO00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO JKOJOTMYCCKOW KYJIBTYPbI, TMOHUMAHHEM BIUSHHUSI
COIMATbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHUC MPHUPOIHON W COIMATLHOM
Cpembl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpoOdIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIIeH Cpeibl, IUIAHUPOBAHHMS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW IPAaKTHUKH, [MOHMMaHHEM
MaTeMaTHYECKONH HayKH Kak cQepbl UYelIOBEUECKOH JAeAITeTbHOCTH, JTAloB &
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LMBHIW3AIMH; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMAaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIICCTBIIATH IPOSKTHYIO M HCCIICIOBATCILCKYIO JICITCILHOCTD
WHIMBHUIYQJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vuusepcanvuvie  nosmaeamenvmvle  Oeticmsusi,  obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0c80eHUe
Memo008  NO3HAHUA — OKPYHCAUieeo0  Mupa;,  NpUMeHeHue  J102UYEeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAecTBu:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
O0BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpECICHUS  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpaTh croco0 pemnieHus yuyeOHOM 3adauyd (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAAINIMA C Y4ETOM
CaMOCTOSTEILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUne, MpodIieMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHUPOBAHHBII OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYIUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOIIECCa, a TAKXKE BBIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJIA PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IMYHBIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  VuueepcanvHvie KOMMYyHUKaAmMUGHble  Oelcmeus, 0Oecnevusarom

copMUPOBAHHOCb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMHU U LIETISIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOUYKY 3pEHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y pelIeHus 331a4l, KOMMEHTHPOBATH IOJIyYEeHHBIN pe3yJbTaT;

B X0/ie 00CY>KJeHHS 3a]]aBaTh BOIIPOCHI IO CYIIIECTBY OOCYX/IaeMO TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlCICHHbIC Ha MOUCK
peIlIeHUs; COIMOCTABIATh CBOM CYXKIEHHUS C CYXKICHUSIMH JIPYTHX
YYaCTHHUKOB JHajiora, oOHapyKMBaTh pa3iU4ue M CXOJCTBO MO3MILIHUN; B
KOPPEKTHOH Gopme HopMyTupoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS;
OpeACTaBIATh  pe3yibTaThl  pEUIeHHs  3a7add,  OKCIEPUMEHTa,
UCCIICIOBaHMSI,  TMPOEKTa;  CaMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3CHTAIIUN U OCOOEHHOCTEH ay TUTOPHH.

CoTpyaHu4ecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHIHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYEOHBIX 3a/1a4; IPUHUMATh 1IEIb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThI, paclpeAeaTh BUAbI paboT, 10roBapUBaThCs, 00CYKIATh MPOLIECC
U pe3yJsbTat paboThl; 000011aTh MHEHUS HECKOJIBKHUX JIHOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkKIeHNs, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJHATH CBOIO YacTh pabOThHl U
KOOPAUHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMHU B3aUMOJICUCTBUSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHrue cMbLCIO8bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEIICHUSI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUMN C YYETOM HOBOM
uHbopMaIum.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM  [I03HABATEJIBLHOM peduiekcu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa pelICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IPHU PEIICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPY/THOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKECHHS WIM HENOCTHKEHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HaXOAWUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAJICIBHOCTh M MEPIEHINKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudpuimpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYI'PAHHBIA yroJl, TpPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj ABYTPaHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKIbIA ¥ HEBBITYKJIIBIM
MHOTOTPaHHUK, 3JIEMEHTBl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN Napajijiesienunesn, Kyo).

KnaccudumnmpoBate ~ MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
Kkiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU; TMPaBUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHIATHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEIOB.

CTpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJEIOB, BBINOJHATh
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHUBY.

Permatp 3a1aun Ha HaXOXKIACHUE TEOMETPUUECKUX BEJIMUUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHBIE AaHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJla4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYMH MO 00pasiaM Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC AaHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEIMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTIIOB.



Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) ¢ TMpuMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUIONIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI.

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (aKkThl Ui PEUIEHHs] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOIAraroiMX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOH (opMe.

[IppuMeHATP NpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPHHU B UCKYCCTBE.

[IpyMeEHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUeCKd C(HOPMYIHPOBAaHHONW MPOOJIEMbI, MOJEIUPOBATH pEaJIbHBIC
CUTyallud Ha S3bIKE TI'EOMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmneprpoBaTh MOHATHUSAMHU: LWIMHAPUYECKas IOBEPXHOCTh, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIUHIP, KOHYC, cdepa u 1map).

OOBICHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapPOBOU CEKTOP.

Bbruncnsate 00bEMBI M TUIOHIAAM  TIOBEPXHOCTEH TeN  BpalleHHUS,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POPMYII.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHUCAHHBIK B chepy u
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIllCHUS.

Bb4ucnasTe COOTHOLIEHUS] MEXIY IUIOMAIASMHU MOBEPXHOCTEH M 00bEMaMu
MOO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUA.

W3BnekaTh, HWHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BhINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMHU OHU 00J1aJIalOT.

[IpuMeHTh paBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOPaMH, CKaJISIPHOE NPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy reoMeTpuueckue (akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraroluX HECKOIBKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbBI B IBHOH (hopme.

PemaTte npocreimme reoMeTpU4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUUA W
HaX0XXJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WU ajifOpuTMaM, NPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mpocTedive TPOTPaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3aay.

[IpuBoAMTE NpHUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE H
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh MOJMyYEHHbIE 3HAHUSA HA MPAKTHUKE: aHAJIMW3UPOBATH PEaAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IOWCKA PELICHUS
MaTeMaTH4ecku CcHOpPMYIMPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BATh TOCTPOCHHBIE MOJCIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TIOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEITUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pazoBare/ibHbIE
padoThI padoThI
pecypcsbl
1 Beenenue B crepeoMeTpuro 10 0 0 https://mob-edu.com/ui
) [IpsiMbIE ¥ TUIOCKOCTH B HpOCTpaHCTBe.u 12 1 0 hitps://mob-cdu.com/ui
[TapanienbHOCTh IPSIMBIX U IIIOCKOCTEH
[lepneHuKyISIPHOCTD MPSAMBIX U http://school-
3 . 12 0 0 .
IUIOCKOCTEN collection.edu.ru/
4 VYTriael MEXAY NPAMBIMU U IIJIOCKOCTSMU 10 1 0 https://mob-edu.com/ui
5 MHoOrorpanHuku 11 1 0 https://mob-edu.com/ui
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 0 https://mob-edu.com/ui
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YIJIbI 4 1 0 https://www.yaklass.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://mob-edu.com/ui
https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://www.yaklass.ru/

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Tena BpamieHus 12 1 https://mob-edu.com/ui
OOBEMEBI TN 5 1 https://mob-edu.com/ui
http://school-
BekTops! U KOOpAMHATHI B IPOCTPAHCTBE 10 1 0 collection edu.ru/
I1 606
OBTOPEHIE, 0D0 meHI:Ie’ 7 0 0 https://www.yaklass.ru/
CUCTEeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



https://mob-edu.com/ui
https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Kosau4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoxka Konrpoabnbsie IIpakruyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOHATHUSI CTEPEOMETPUU:
TOUKa, [psiMasi, MJI0CKOCTb,
npoctpancTBo. [IpaBuia nzobpakenus Ha .
. 1 0 0 https://mob-edu.com/ui
PUCYHKaxX: N300paeHusl MJI0CKOCTEH,
NapauIeIbHBIX IPSAMBIX (OTPE3KOB),
CepeIMHbI OTPE3Ka
[TonsTHs: nepecekarouecs MIOCKOCTH
’ 1 0 0 https://mob-edu.com/ui
nepeceKaroIuecs npsmas 1 miockocTh
[TonsiTHs: mepecekaronecs MIOCKOCTH
’ 1 0 0 https://mob-edu.com/ui
NIEpECEKAIOIINECS IpsiMasi U IMJIOCKOCTh
3HAKOMCTBO C MHOTOI'paHHUKAMH,
M300pakeHHEe MHOTOTPAaHHUKOB Ha 1 0 0 https://mob-edu.com/ui
PUCYHKAaX, Ha MPOEKIIMOHHBIX YEPTEKAX
HauanpHabie cBeneHus o kyoe u
MMAPAMUIE, UX PA3BEPTKU U MOJECIIH. 1 0 0 https://mob-edu.com/ui
CeueHust MHOTOTPAaHHUKOB
HauanbHble cBefieHHs o0 Kyoe u
MAPaMUE, UX Pa3BEPTKU U MOJEIIH. 1 0 0 https://mob-edu.com/ui
CeueHust MHOTOTPAaHHUKOB
[Tonatue 06 akcHOMaTHYECKOM .
1 0 0 https://mob-edu.com/ui

MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI



https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui

CTEPEOMETPHUH U CIIEICTBUS U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM

8 MIOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI https://mob-edu.com/ui
CTEPEOMETPUU U CIEACTBUSA U3 HUX
[TonsiTre 06 akcCHOMaTHYECKOM
9 MMOCTPOEHUH CTEPEOMETPHUHN: AKCUOMBI https://mob-edu.com/ui
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM
10 IMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI https://mob-edu.com/ui
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3anMHOE pacnosiokeHue NpsIMbIX B
1 IIPOCTPAHCTBE: MepeceKaromuecs, hitps://mob-edu.com/ui
napajuieibHble U CKPEIUBAIOLIUECs
psiMbIe
[TapamienbHOCTE NPSAMBIX U IIJIOCKOCTEMN
12 B [IPOCTPAHCTBE: NapaJuIe/IbHbIC npsnxfme hitps://mob-edu.com/ui
B [IPOCTPAHCTBE; MApaJUIEIBHOCTD TPEX
MPSIMBIX
[TapamienbHOCTE NPSAMBIX U IIJIOCKOCTEN
13 B rpocTpancTse: [lapannenbHOCTh https://mob-edu.com/ui
PSIMOM M TNIOCKOCTH
14 VYTIu1bl ¢ COHANPABICHHBIMUA CTOPOHAMHU https://mob-edu.com/ui
15 VYros Mexay NpsIMBIMHU B IIPOCTPAHCTBE https://mob-edu.com/ui
16 Yron mexay npssiMbIMU B IPOCTPAHCTBE https://mob-edu.com/ui
[TapayeabHOCTB TNIOCKOCTEN: .
17 https://mob-edu.com/ui
napajuiebHbIE INIOCKOCTH
18 CBoiicTBa mapayyIeIbHBIX TUIOCKOCTEH https://mob-edu.com/ui
19 IIpocreiimre npoCTpaHCTBEHHbBIE https://mob-edu.com/ui



https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui

(GUrypsl Ha MJIOCKOCTH: TETPa’ap, KyO,
napaJenenumnes

20
21

IToctpoenue ceuenuit

[TocTpoenue ceueHui

https://mob-edu.com/ui

https://mob-edu.com/ui

22

KonTtponsnas padora o teme "[Ipsimbie
U IUIOCKOCTH B IPOCTPAHCTBE.

[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN"

23

24

[TepnieHIUKYIAPHOCTD NPSMON U
IJIOCKOCTH: MEPIEHANKYIISPHbIE IPSIMbIE
B IIPOCTPAHCTBE

[Tpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

https://mob-edu.com/ui

https://mob-edu.com/ui

25

[IpsimMble napasenbHble U
NEPIEHAUKYIISIPHBIE K IIJIOCKOCTH

http://school-
collection.edu.ru/

26

27

[Ipu3Hak nepneHauKyJIIpHOCTH IPSMOM
Y IJIOCKOCTH
[Ipu3Hak NeprneHaUKYIIPHOCTH IPIMOU
U IJIOCKOCTH

http://school-
collection.edu.ru/

https://mob-edu.com/ui

28

Teopema o psIMO¥ NEPIIEHANKYIISPHON
IUIOCKOCTH

http://school-
collection.edu.ru/

29

30

TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU
IUIOCKOCTH
TeopeMa 0 IpsIMOM NEPIIEHAUKYIISIPHOU
IIJIOCKOCTH

https://mob-edu.com/ui

https://mob-edu.com/ui

31

[lepnenquKynsp U HaKJIOHHBIE:
PacCTOsSIHHE OT TOYKH JI0 IJIOCKOCTH,
pacCTOsIHUE OT MPSIMOM 10 MIIOCKOCTH

https://mob-edu.com/ui

32

[leprieHaUKYNISAp U HAKIOHHBIE:

https://mob-edu.com/ui
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PACCTOSAHUC OT TOUKHU O INIOCKOCTH,
pacCcTodHUE OT HpﬂMOfI J0 IINIOCKOCTH

[IepnieHauKyIsp U HAKIOHHBIE!

http://school-

33 paccTosiHue OT TOYKHU JI0 INTIOCKOCTH, )

§ collection.edu.ru/
paccTosiHue OT NPSAMOM 10 MIIOCKOCTH
[lepnenauKynsip U HaKJIOHHBIE:

34 pacCTOSTHUE OT TOYKH JIO TIJIOCKOCTH, https://mob-edu.com/ui
paccTosiHue OT NPSAMOM 10 IJIOCKOCTH
VYTIIBl B IPOCTPAHCTBE: YIOJ MEX )

35 . pocTh Y Y https://mob-edu.com/ui
PsIMOM M IJIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj http://school-
JIBYTPAHHOI'O yTiIa collection.edu.ru/

37 JIByrpaHHbIi yroJi, TMHEHHBIN yroma http://school-
JIBYTPAHHOI'O yTJIa collection.edu.ru/
IlepneHAUKYIAPHOCTD MIJIOCKOCTEMN:

38 HNpHU3HAK NEPIECHIUKYIIPHOCTU ABYX https://mob-edu.com/ui
IIJIOCKOCTEMN
[IepnieHAMKyYIAPHOCTD INIOCKOCTEN:

39 MPU3HAK NEPIEHIUKYISIPHOCTU B hip: shools

P vp FHIYIAD ABYX collection.edu.ru/
IIJIOCKOCTEMN
[lepneHAUKYISIPHOCTD IIJIOCKOCTEM:

40 MIPU3HAK NEPIEHIUKYIAPHOCTH IBYX https://mob-edu.com/ui
IIJIOCKOCTEMN

41 TeopeMa 0 TpEX MepHeHANKYIApax hup:schuol-

P P PHCHAIKYIAD collection.edu.ru/

42 Teopema o0 TpEX MepHeHANKYIIAPax hup:-school-

P P PHCHAIY AP collection.edu.ru/

43 Teopema o TpEX nmepneHAUKYIApax http://school-
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KonTtponsHnas pabora mo Temam
"[leprieHAUKYIAPHOCTD MPSIMBIX U

collection.edu.ru/

44 " n
mIockocTe" U "YIibl MEXIy MPSIMBIMHU
1 TIJIOCKOCTSAMU"
[TonaTue MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOT'PaHHUKA, BBIIYKJIBIC U )
45 p ’ K N https://mob-edu.com/ui
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA
MHOT'OTpaHHHUKA
[Ipusma: n-yronpHast mpu3mMa; rpaHu 1
46 OCHOBAHMUS MPU3MBI; TIpAMas U http://school-
HAKJIOHHAS TTPU3MBI;, OOKOBAsI M ITOJTHAS collection.edu.ru/
MMOBEPXHOCTb MPU3MBbI
47 [Tapannenenunen, NpsIMOyroJIbHBII http://school-
napasulesienuIie]l U ero CBOMCTBa collection.edu.ru/
[Mupamuaa: n-yrojapHas nupaMujia, TpaHu
Y OCHOBaHHE TUPaMHJIBI, OOKOBas U )
48 P ’ https://mob-edu.com/ui
MOJTHASI TTOBEPXHOCTH MHUPAMU/IBI;
MpaBUJIbHAS U YCEUEHHAS TUPAMHUIA
[IpaBunIBHBIE MHOTOTPAHHUKU: TTIOHSTHE
MPaBUILHOTO MHOTOI'PAHHUKA;
49 MpaBWILHAS MIPU3Ma U IIpaBUJIbHAS hitp://school-
p p P collection.edu.ru/
nMpamMua; TpaBuiIbHAs TPEYTroJabHas
npamMuia ¥ MPaBIWIBHBIA TETPAdIP; KyO
[IpencraBienue o npaBUIbHBIX
50 MHOTOIPAaHHUKAX: OKTa’dp, A0JAEKadIp U
HKOCadP.
CuMMeTpHS B IIPOCTPAHCTBE: CUMMETPHS .
51 P pocip p https://mob-edu.com/ui

OTHOCHUTEJIBHO TOUYKH, MPSIMOW,
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INIOCKOCTH. DJIEMCHTBI CUMMCTPUU B
InmupaMuaax, nmapauiCiacnuicaax,
IMpaBUJIbHBIX MHOI'OI'PaHHHUKAaX

Briuucienue 2i1eMeHTOB

http://school-

52 MHOTOTPAaHHHUKOB: p&0pa, TUaroHa, 1 0 0 collection edu.ru/
yTIIbl
[Tnomane 60KOBOM MOBEPXHOCTH U
53 IIOJIHOM HOBerHOCTUI/I IIPSIMOM IIPU3MBI, ) 1 0 0 hitps-//mob-cdu.com/ui
IUIOIAAb OCHOBAHHMIA, TeOpeMa 0 OOKOBOM
MOBEPXHOCTH TIPSIMON TIPU3MBI
[Tnomane 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTU MPABUILHON MTUPAMUBI, 1 0 0 http://school-
Teopema O IO OOKOBOM collection.edu.ru/
MOBEPXHOCTH YCEUEHHON TTHUPAMUJIBI
o e oo e N :
56 [Tonsarue 06 oOBEME 1 0 0 https://mob-edu.com/ui
57 O0BEM TUpaMuIbI 1 0 0 https://mob-edu.com/ui
58 O06BEM TUpamMuIbI 1 0 0 https://mob-edu.com/ui
59 O06BEM TUpamMuabI 1 0 0 https://mob-edu.com/ui
60 O0BEM TUpaMHUTBI 1 0 0 https://mob-edu.com/ui
61 O06bEM pU3MBI 1 0 0
62 O06bEM pU3MBI 1 0 0 %&r o
63 O0BEM IpU3MBI 1 0 0 https://mob-edu.com/ui
64 KonTtponbHas padora no teme "O0bEMBI 1 | 0
MHOTOTPaHHHUKOB"
65 [ToBTOpenue, 0600IIEHNE 1 0 0 https://www.yaklass.ru/
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cucremaTtusauus 3Hanuil. [loctpoenue
CEYEHUI B MHOTOIPAHHUKE

[ToBTopenue, 06001IEHNE

cucreMarusanus 3HaHui. Beraucinenue

66 pacCTOSTHUI: MEKIY IBYMs TOYKAaMHU, OT
TOYKH J0 NIPSIMOM, OT TOYKH 10
IUIOCKOCTH, MEXKAY CKPEIIHBAOIIUMUCS

MMpsAMbIMHA

https://www.yaklass.ru/

67 Wrorosas koHTposibHasA paboTa

[ToBTOpEeHME, 0000IIEHNE

cucTeMaTH3allMs 3HaHui. Beruncienue

68 YIJIOB: MEXY CKPEIIHBAFOIIUMUCS
MPSIMBIMHU, MEXKTY TIPSIMOU U
TUIOCKOCTBIO, JIBYTPAHHBIX YIJIOB, YIJIOB

MCKAY MIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://www.yaklass.ru/

11 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
Hara uudgposbie
Nen/m | Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 Cdepa u map: ueHTp, paanyc, Iuamerp; 1 0 0 http://school-
IIJIOIA]b TIOBEPXHOCTH ChEephI collection.edu.ru/
BsaunmMHoe pacrionoxxenue chepsl u
http://school-
2 IUIOCKOCTH; KacaTeJIbHasl INIOCKOCTh K 1 0 0 .
collection.edu.ru/
chepe; iomaab chepsl
H3o00paxenue chepsl, mapa Ha )
3 P dep P 1 0 0 https://mob-edu.com/ui
mockocT. CedeHus mapa
unuuapuueckas HOBEPXHOCTb,
obOpa3 W€ UIHHAPHYSCKOMN )
4 pasyromue 1 AP . 1 0 0 https://mob-edu.com/ui
MMOBEPXHOCTHU, OCh IHJIMHIPUIECKOMN
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas
5 MOBEPXHOCTh, 00pa3yroIas U OCb; 1 0 0 http://school-
IUIOIIA s OOKOBOM M IOJHOM collection.edu.ru/
MMOBEPXHOCTH
N300paxkeHre NUIMHAPA HA TIIOCKOCTH.
PazBépTka unnunapa. Ceuenus
6 WIMHIpa (TI0CKOCTHIO, MapaieIbHON 1 0 0 DEp: oo
H AP J p collection.edu.ru/
WJTU TIEPTICHAUKYIISIPHON OCH
IUATTUHIPA)
Konnueckas noBepXHOCTb, .
7 P 1 0 0 https://mob-edu.com/ui

o0Opa3yroIne KOHUIeCKOn
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IMOBCPXHOCTHU, OCb U BCPUINHA
KOHHYECKOM IOBEPXHOCTHU

Konyc: ocHOBaHue U BepIIKHA,

8 o0pa3yrolas U 0Ch; IIIOMAAs OOKOBOMA https://mob-edu.com/ui
Y MOJTHOM NTOBEPXHOCTHU
VYceu€HHBIN KOHYC: 00pa3yroIue u

9 BBICOTA; OCHOBAaHHSA K OOKOBas https://mob-edu.com/ui
MIOBEPXHOCTh
N3006paxeHne koHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTHIO, MapaJlICIIbHON https://mob-edu.com/ui
OCHOBaHMIO, U TJIOCKOCTHIO,
MIPOXO/SIIEH Yepe3 BEPIINHY)

11 Kombunnauus Ten Bpamienis n https://mob-edu.com/ui
MHOT'OTPaHHUKOB
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAS B https://mob-edu.com/ui
MHOT'OTPaHHUK WJIU B TEJIO BpALCHUS

13 HOIiﬂTHe 00 0"6"I)éM€. OcHoBHbIE hitps:/mob-edu.com/ui
CBOICTBa 00BEMOB TEN

14 O0BéM UIHHIIpa, KOHYCa https://mob-edu.com/ui

15 OO6béM mapa ¥ miomaab chepol https://mob-edu.com/ui
ITooOHBIE TENa B TPOCTPAHCTBE.

16 CoOTHOIIEHUS MEXKY TUIOMIAISIMU http://school-
MMOBEPXHOCTEH, 00bEMaMH MTOTOOHBIX collection.edu.ru/
Ten

17 KonrtponsHas pabora no temam "Tena http://school-

BpameHus" u "O6beMbl Ten"

collection.edu.ru/
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Bekrtop Ha mmockocty U B

18 https://mob-edu.com/ui
MIPOCTPAHCTBE
http://school-
19 Clio)eHne U BIYMTaHHUE BEKTOPOB :
collection.edu.ru/
20 YMHOXKEHHE BEKTOpa Ha YUCJIIO
Pasnosxenune BekTopa 1o TpéM
21 HEKOMIUIaHApHBIM BekTopam. [IpaBuio https://mob-edu.com/ui
napajuiesenumneaa
Pemenune 3ama4, CBSI3aHHBIX C
22 MIPUMEHEHHUEM TIPaBUJI JEUCTBUH C htip: ool
P p A collection.edu.ru/
BEKTOpaMHU
[IpsiMoyronbHas cucteMa KOOpAUHAT B
23 npoctpaHcTBe. KoopanHaTel BeKTOpa hip. school:
pocTp N ) P pa- collection.edu.ru/
[Tpocreitmue 3a1aun B KOOpAMHATAX
24 VYron mexay Bektopamu. CkansipHOe http://school-
MPOU3BENECHUE BEKTOPOB collection.edu.ru/
Brruucnenue yrioB Mexay IpsIMbIMH U )
25 yr Ay TP https://mob-edu.com/ui
MIJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBII METOJT TPU .
26 P P P https://mob-edu.com/ui
pEIIeHNU TEOMETPUIECKUX 3a1ad
KonTponbHas pabota mo Teme
27 "BeKTOpEI U KOOPAUHATEI B hitp://school-
P ° P collection.edu.ru/
MIPOCTPAHCTBE
[ToBTOpenue, 0600mEeHNEe U
cucteMaTtu3aius 3HaHuii. OCHOBHBIE .
28 https://mob-edu.com/ui
¢burypsl, pakThl, TEOPEMBI Kypca
MJIAHUMETPUU
29 [ToBTOpEeHME, 0000IIEHNE U https://www.yaklass.ru/
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cucremaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHU

[ToBTOpeHUE, 0600IICHNE 1

30 cucTeMaTHu3alvs 3HaHuK. 3amauun 1 https://www.yaklass.ru/
IUTAHUMETPUHU M METOJIBI HX PEIICHUS
IToBTOpEeHME, 0000IIEHNE 1

31 cHUCTeMaTHu3alvs 3HaHUK. 3a1aun 1 https://www.yaklass.ru/
TUTAHUMETPUHU B METOJIBI HX PEIICHUS
IToBTOpEeHME, 0000IIEHNE 1
cucteMaTu3anus 3HaHui. OCHOBHEIC

32 1 https://www.yaklass.ru/
burypsl, pakThl, TCOPEMBI Kypca
CTEPEOMETPUU

33 HToroBasi KOHTpOJIbHASA paboTa 1

34 [ToBTOpEHwue, 0606meHlile u |
CHUCTEMaTH3aIUs 3SHAHUH

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* MaTtemaTrka: anrebpa ¥ Hayaia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS.
['eometpus, 10-11 knaccewl/ Atanacsia JI.C., bByry3oB B.®., Kagomues C.b. u

npyrue, AkimonepHoe obmectBo «M3aarenscTBo «IIpocBerienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Marematuka: ajiredpa ¥ Hayajla MaTeMaTHYECKOTO aHAJIM3a, TEOMETPHS.
['eometpus, 10-11 knaccwl/ Atanacsa JI.C., byty3oB B.®., Kagomues C.b. u

ApYyruce, AKHHOHepHOG O6IHGCTBO «HSI[&TGJ'IBCTBO «HpOCBGHIGHI/Ie»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

M?3O - https://mob-edu.com/ui

Pemry EI'D - ege.sdamgia.ru

bu6mmoreka IJOK






MUHUCTEPCTBO NPOCBEIIEHUA POCCUICKOM ®EJIEPALIUU
MyHununagsHOe aBTOHOMHOE 00111€00pa30BaTeIbHOE YUPEKICHHUE
«Cpennsis obueoOpa3zoBarenpHas mkona NS

«JeHTp COBpEMEHHBIX UHYCTPHAIBHBIX TEXHOJIOTUI»
MAOY COLI Ne5 "Llentp UuTex"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Koopaunaunonso- 3aMecTuTeseM TUPEKTOpa
METOJINYECKHM COBETOM o YBP
MAOY COLILI Ne5 ®UO nmoanuck
«entp UuTex»
IIpoTokom Ne_ IIporokom No_ IIpukaz Ne
OT« __ » 202 T OT«__ » 202 r. OT«___ » 202 1.
MII
PABOYASA ITPOTPAMMA
(ID 622228)

yueOHoro npeamera « BeposiTHOCTb U CTATHCTHKA.
ba3oBblil ypoBeHb»

st ooyuaromuxest 10-11 kmaccoB

r.Paccka3zoBo
2023



MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHUKa»
6azoBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0  rocyIapcTBEHHOrO  00pa30BaTENILHOTO  CTaHJIApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITETEHIIMSIMH, COCTABJIIONIMMHI OCHOBY JJIsl CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IMYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YYaOIIUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTaTUCTHKA» 0Aa30BOr0 YPOBHS SIBISETCS
IPOAOKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mmikoJyibl. Kypc mpenHasHadyeH juisi GpopMUpoOBaHUS Yy OOyHarolIUXcs
CTaTUCTUYECKOM KYJbTYpbl M TIIOHUMaHUS POJM TEOPUU BEPOSITHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYEHUS CIIyYallHBIX COOBITHM, BEIUYUH U
npoueccoB. Ilpu u3ydeHunm kypca o0OOramaroTcs MNPEACTABICHUS YYalllUXcCs O
METO/IAaX MUCCIEAOBAHMS U3MEHUYMBOIO MHUPA, PA3BUBACTCS TOHUMAHUE 3HAUUMOCTHU
U OOIIHOCTM MAaTE€MaTUYECKHX METOJOB MO3HAHUA KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO HAa 3aKPEIJICHUE 3HAHUMW, MMOJYyYECHHBIX MPU
M3YyUYEHUH Kypca OCHOBHOW IIKOJIBI M HA PAa3BUTHE IPEICTABICHUN O CIIyYaWHbIX
BEJIMUMHAX U B3aMMOCBA3SX MEXKJIYy HUMH Ha BaXKHBIX MPUMEpPAX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIET0 MUPA.

B cooTBeTcTBHMM C yKa3aHHBIMH LIENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CPEIHEH IIKOJIhI Ha 0a30BOM YpPOBHE BBIJIEIICHBI
CIIEyIOIllME OCHOBHBIE cojepxkaTeibHble JHUHUU: «CiydyaliHble COOBITUA W
BEPOSTHOCTWY, «CydailHble BEIMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyro d4acth Kypca 3aHMMAaeT HM3y4EHUE TIE€OMETPUYECKOTr0 U
OMHOMMAJILHOTO pacCHpeesieHnii U 3HAKOMCTBO C WX HEIMPEPHIBHBIMU aHAIOTAMH
— IOKa3aTeJIbHBIM U HOPMAJIbHBIM PACTIPE/ICICHUSIMU.

Copepxxanune nuHuM «CroydaiiHble COOBITHUSI W BEPOSITHOCTHY  CIIYXKUT
OCHOBOM JjIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSITHOCTEH
MEXIYy 3HAUCHUSIMU CIIyYalHBIX BEJIMYMH, @ TAK)K€ 3Ta JIMHUS HEOOXOJMMa Kak
0aza i W3ydeHHs] 3aKOHAa OONbIIMX Yucel — (YyHIAMEHTAIBHOTO 3aKOHa,
JEHCTBYIOIIEr0 B MpHUpPOJEe M OOLIECTBE M HUMEIOLIET0 MaTeMaTHYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEAIaracTcsi B 03HAKOMUTEIHLHOM
dbopMe ¢ MUHUMAaNTbHBIM HUCIIOJIb30BAHUEM MAaTEMaTHUECKOTo (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYHMHAMU,
aKIEHTUPYIOT BHUMaHHWE IMTKOJBHUKOB HAa OMHCAHUW M HM3YyYCHUH CIydalHBIX
SIBIICHUH C TOMOIIBI0 HEMPEPHIBHBIX (QyHKIMA. OCHOBHOEC BHUMAHUE YICISACTCS
NIOKa3aTeIbHOMY M HOPMAQJIBHOMY PaclpeleCHUsIM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuaia 0e3 J0Ka3aTeNbCTB MPUMEHSIEMbIX
(hakxToB.

MECTO KYPCA B YYEBHOM IIVTIAHE

Ha wusyuenue kypca «BepoSATHOCTh W CTaTUCTHUKa» Ha 0a30BOM YypOBHE
OTBOAMUTCS 1 yac B HENENI0 B TEUEHUE KaXJoro roja oOydeHus, Bcero 68
y4€OHBIX YacCOB.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpeacraBienre MaHHBIX C TOMOIIbIO Tabmun u guarpamm. Cpennee
apudmeTnyeckoe, MeanaHa, HauMOOJbIIee M HAaUMEHbIIEE 3HAYCHUS, pa3Max,
JUCIIEPCHS M CTAHJIAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

Ciy4aitHble SKCIEPUMEHTHI (OTBITHI) U CIy4alHbIe COOBITHSA. DJIEMEHTAPHbIC
coObITust (ucxofbl). BepostHOCTh ciydaitHoro coObITHsl. BiM3ocTh 4acToThl U
BeposiTHOCTH ~ coObiTuil.  CilydailHble  ONBITBI € PAaBHOBO3MOKHBIMU
AJIIEMEHTApHBIMU  COOBITUSIMU.  BepodTHocTH  COOBITUH B OmbITaX  C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Omnepanuu HajJ COOBITUSIMU: TIEpPECEUCHUE, 00bETMHEHUE, TPOTUBOIOIOKHbBIC
coObITHs. Juarpammel Ditnepa. @opMyiia CI0KEHHS BEPOATHOCTEN.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTrO
skcrepumMenTa. @opmyiia MoaHOM BepossTHOCTU. HezaBucumbie COOBITHS.

KomMOunaroprnoe npaBuino ymHoxkenus. [lepecranoBku u ¢akropuan. Yucimo
coueranuid. Tpeyronsuuk [lackans. ®opmyna 6unoma HerotoHa.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHKE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM 10 mnepBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIu.

CnyuvaitHags  BennunHa. Pacnpenenenne  BeposAtHocte.  [{marpamma
pactipenenenus. [Ipumepsl pacnpeneneHui, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHMAIILHOE.

11 KUIACC

UucnoBble  XapaKTEpPUCTHUKUA  CIyYalHBIX  BEJIMYMH: MaTEMaTHYECKOE
OXXHMJAHUE, JUCHEPCUs U CTAHAAPTHOE OTKIOHEHWE. [lpumepsl npuMeHEeHUs
MaTeMaTUYECKOTO OXHUJAHUSI, B TOM YHUCJE B 3aJa4yaX M3 MOBCEIHEBHOW JKU3HHU.
Marematuyeckoe OxujaHue OWHAPHOW Cly4yalHOUW BeNIWYuHBI. MaTemaTtudeckoe
OXXMJAHUE CYMMBl CIy4alHBIX BEJIMYMH. MaremMaTuuyeckoe OXWJAHUE |
JUCIIEPCHS TEOMETPUUECKOTr0 M OMHOMUATIBHOTO PACIPECICHUI.

3akoH OOJBIIUX 4YHCE MU €ro pojib B HayKe, MPUPOJAE U OOIIECTBE.
Br160podHbIil METOT MCCTIEAOBAHHMIA.

[Ipumepsl HENPEPBIBHBIX CIOy4YaHbIX BenWuuH. [loHATHE O IIOTHOCTH
pacripeneneHus. 3ajiaun, NpUBOASIINE K HOpMaIbHOMY pactpeaeneHuto. [lonstue
0 HOPMAaJIbHOM PACIPEACICHUH.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaAMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YyYaIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npolenyp TpaxJaHCKOro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKCHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIKCHUM B JPYyrUX HaykKaX, TEXHOJOTUAX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(hOPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OATUYECKOTO  IOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyaylIero.

JcTeTHYECKOe BOCIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ay, pelIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYECKHUE 3HAHUS B
MHTEepecax 30pOBOro M 6€30MmacHoro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0OPOBBIO (3710pOBOE€ TMUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATUU U

OTHbIXa, peryJsapHas busnueckas aKTUBHOCTb); ¢bu3nYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHAX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbIM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMO00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHUC MPHUPOIHON W COIMATLHOM
Cpembl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpoOdIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTeMAaTHUCCKUX 3HAHUKM JJI pEIICHUs 3a1ad B
00JIACTH  OKPYIKAIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKH H  OOIICCTBCHHOHW MPAaKTHUKH, [OHHUMAaHHUEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeTOBEYECKOW MeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LMBHIW3AIMH; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMAaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIICCTBIISITH TPOCKTHYIO M HCCIEIOBATECIBCKYIO ACSITEIHHOCTD
WHIMBHUIYQJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka» XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU — OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.

1)  Vuusepcanvuvie  no3maeamenvmvle  Oeticmsusi,  obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAUieeo0  Mupa;,  NpuMeHeHue  l102UYecKUx,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAefcTBu:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
O0BEKTOB, TOHATHH, OTHOIICHUN MEXTYy MOHATUAMU, (OPMYIHPOBATH
OTpeeCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIM  IMPU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHBIC;

e BBIABJIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpaTh croco0 pemnieHus yuyeOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAAINIMA C Y4ETOM
CaMOCTOSTEILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BOMPOCHI, (UKCHPYIOUIUME MPOTHBOpPEUYHUE, MpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHUPOBAHHBII OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHHS, TMPOIECCA, BBISIBICHUIO 3aBHUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYIUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE pPAa3BUTHE IPOIECCA, a TAKKE BBIIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJIA PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IMYHBIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  VHuueepcanvHvie KOMMYyHUKAmMUGHble  Oelcmeus, 00ecnevusarom

copMUPOBAHHOCb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IMOTY4YEHHBIN pPe3ybTarT;

B X0JI€ 00CYKIEHMS 3a7aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATH CBOM CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3M4yle U CXOJCTBO IO3ULIUMN; B
KOPPEKTHOI popme GpopMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHus  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOATEIbHO  BBIOMpaTh  (dopmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHIHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYEOHBIX 3a/1a4; IPUHUMATh 1IEIb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBAaTh OPraHU3alUI0 COBMECTHOMN
paboThI, paclpeAeaTh BUAbI paboT, 10roBapUBaThCs, 00CYKIATh MPOLIECC
U pe3yJsbTat paboThl; 000011aTh MHEHUS HECKOJIBKHUX JIHOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkKIeHNs, 0OMEH MHEHH,
«MO3TOBBIE€ MITYPMb» W WHBIC); BBINOJIHATH CBOIO YacThb pabOThI U
KOOPAMHUPOBATH CBOM JICUCTBUS C JPYTMMHU UYICHAMU KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMHU B3aUMOJICUCTBUSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJIAITh IJIaH, ITOPUTM PELICHUS 3a/lauM, BEIOUpATh CIIOCOO pElIeHUs C
y4€TOM HMMEIOLUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIaJICTh HaBBIKAMM [IO3HABATEJILHOW peduiekcun Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHus MaTeEMaTHYECKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIpU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OMHOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATUSMHU:  CpelHEe  apupMETHYecKoe,  MeauaHa,
HauOoJIbIIIee, HANMEHbBIIIEe 3HAUCHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh NOHATUSAMU: CIy4YallHBIM 3KCIEPUMEHT (OIBIT) U CIIy4dailHOE
cOOBITHE, DJIEMEHTapHOE COOBITHE (BJIEMEHTAPHBIA MCXOJ) CIYy4alHOTO OIBITA;
HaXOJUTh BEPOSITHOCTU B OIBITaX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAWTb U CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIIydalHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHSA: TMEpECeYEHUEe U OO0BEINHEHHE
JAHHBIX  COOBITHM, COOBITHE, TPOTUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
[0JIb30BaThCS AuarpaMMamMu Jitiepa U GpOpMyJIoN CIIOKEHHUS BEPOSATHOCTEN NpHU
pelIeHny 3a1a4.

OnepupoBaTh MOHATUSAMHU: YCIOBHAsI BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBHUJIAa YMHOXXEHHS, C MOMOIIBIO JepeBa
CIIy4ailHOTO OMbITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS NPU PEILIEHUH 3a/1a4.

OnepupoBaTh MNOHATHSAMH: HCIBITAHUE, HE3ABUCUMBIE HCIBITAHMS, CEPHS
UCIIBITAaHUM, yCHeX W HeyJaya; HaxXOAUTh BEPOATHOCTU COOBITHMM B CepUU
HE3aBUCUMBIX MCHBITAHUMN JI0 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSAMM:  CllydailHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, TMarpaMMa pacIipeiesIeHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAUYECHUW  CIIyYallHOM  BEJIMYMHBI IO
pacnpenesIeHUIO WK C IIOMOIIBIO JUarpaMm.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; IPUBOIUTH IPUMEPHI,
KaK IMPHUMEHSETCS MaTEMAaTUYECKOE OXHUAAHUE CIIYYaWHOW BEJIWYMHBI HAXOIWTH
MaTEMaTUYECKOE OKUAAHUE 110 TAHHOMY PaCIIPEIEIICHUIO.

HmeTh nipeAcTaBieHUE O 3aKOHE OOJBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIbHOM PaCIpeICICHUN.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
[IpencraBnenre faHHBIX U ONMUCATEIbHAS http://school-

1 4 0 0 .
CTaTUCTHKA collection.edu.ru/
CrnyvaiiHble ONBITHI U CITy4aiiHbIE COOBITHS,

2 OIIBITHI C PABHOBO3MOKHBIMH 3 0 1
3JI€EMEHTapHBIMU UCXOJAMHU

3 Omnepanuu HaJ COOBITUSAMHE, CIIO)KEHUE 3 0 0 http://school-
BEPOSITHOCTEMN collection.edu.ru/
VYcnoBHas BEpOSITHOCTb, IEPEBO

4 CIIy4altHOTO OmbITa, (hOpPMYyJIa MOJIHON 6 0 0
BEPOATHOCTH U HE3aBUCHMOCTb COOBITHI

5 OneMeHThl KOMOMHATOPUKU 4 0 0

. http://school-
6 Cepun nocienoBaTeNbHBIX UCIIBITAHUI 3 0 1 :
collection.edu.ru/
CriyuaiiHble BEJIMUNHBI U paclpeeIcHUs 6 0
O06o0011eHre U cUcTeMaTU3alus 3HAaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM unpposbIie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 MatemaTtuueckoe OxKHIaHNue CIy4aiHON 4 0 0
BEJTMYUHBI
) Jucnepcus U CTaHIapTHOE OTKJIIOHEHUE 4 0 1 http://school-
CIIy4allHOM BEJIMYHUHbI collection.edu.ru/
3 3aKoH OOJIBIINX YHCelT 3 0 1 https://mob-edu.com/ui
4 HenpepriBHble CilydaiiHbIe BETUYHMHBI ) 0 0
(pacripeneneHus)
http://school-
5 HopmainbHoe pacnipenenenus 2 0 1 collection.eduru/
I1 6006
6 OBTOpEHHE, 000 H.ICHIfe u 19 1 0
cHCTeMaTH3aIus 3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 3



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE
Hara uudgponbie
u3ydeHusi oOpa3zoBaTe/ibHbIE

pecypchl

[TpencraBieHne JaHHBIX C TOMOIIBIO
Ta0IHI] ¥ TUarpaMmm

Cpennee apudmernueckoe, MeuaHa,
HauOoJIbIlIee U HAaMMEHbIIIee 3HAUCHUS,
pa3Max, TUCHepcusi, CTAaHJapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

Cpennee apudmeTnyeckoe, MearaHa,
HauOoJIbIlIee U HAaMMEHbIIIee 3HAUeHUS,
pa3Max, TUCTepCHsl, CTAHJapPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

http://school-
collection.edu.ru/

Cpennee apudmeTnyeckoe, MearaHa,
HanOoJIbIIIee M HAMMEHBIIIEe 3HAYCHUS,
pa3Max, TUCTepCHsi, CTAaHJapPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

CrnyyaiiHble S9KCIEPUMEHTHI (OTBITHI) U
CIly4aifHble COOBITUS. DIeMEHTapHbIE
COOBITHSI (MUCXOIBI)

BeposiTHOCTB CciydaifHOTO COOBITHSI.
BepositTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITUSIMU



http://school-collection.edu.ru/
http://school-collection.edu.ru/

BeposiTHOCTB ClTy4aifHOTO COOBITHS.
ITpakTnyeckas pabora

Onepanuu Haj COOBITUSMU:
nepecedeHue, 00beIMHEHUE COOBITHIA,
POTHBOIOJIOMXKHbBIE COOBITHS.
Huarpammsl Ditiiepa

https://mob-
edu.com/ui

10

Oneparyu HaJ COOBITUSMHU:
nepecedcHue, 00bEIMHCHHE COOBITHIA,
IMPOTHUBOIIOJIOKHBIC CO6I>ITI/I$[.
Huarpammsl Ditsiepa

dopmyna CIOKEeHUs BEPOSITHOCTEH

11

VYcnoBHas BEPOATHOCTb. Y MHOKEHUE
BeposiTHOCTEH. [lepeBo cirydailHOro
SKCIEPUMEHTA

12

VYcnoBHas BEpOATHOCTh. Y MHOKEHUE
BEpOATHOCTEN. JlepeBo CiiydyaiiHOrO
HKCIIEPUMEHTA

https://mob-
edu.com/ui

13

14

VYcnoBHas BEpOSTHOCTh. Y MHOKEHUE
BEpOATHOCTEN. JlepeBo CiiydaiiHOrO
HKCIIEPUMEHTA

dopmyiia MOJIHON BEPOATHOCTH

15

16

17

dopmyiia MOJIHON BEPOATHOCTH

dopMyIa MOJIHON BEPOSATHOCTH.
HezaBucumblie coObITUS

KombOunaTopHOE NMpaBuiio yMHOKEHHS

https://mob-
edu.com/ui

18
19

Komb6uHaTtopHoe npaBuio yMHOKEHHS

[lepecTanoBku U paxkTopuan



https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui

http://school-

20 Hueso coueranuii collection.edu.ru/
)1 Tpeyronbnuk [ackana. @opmyna
6unoma Herorona
bunapHbIii cydailHbIN OMBIT
(ucmpITaHKE), YCIIEX W HEy1ava.
22 HeszaBucumeie ucnbitanus. Cepust M
N edu.com/ui
HE3aBUCUMBIX UCTIBITAHUHN JI0 TIEPBOTO
ycnexa
3 Cepus HE3aBUCUMBIX UCTIIBITAHUM
bepnynnu
Cepust HE3aBUCUMBIX HCTIBITAHUM.
24 [IpakTrueckas pabora ¢
UCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIY
25 CrnyuaiiHas BennynHa
26 Pacripenenenue BeposiTHOCTEN.
Juarpamma pacripeaeseHus
) CymMa ¥ mpou3BeieHHE CITy4alHbIX https://mob-
! BEJIUYUH edu.com/ui
)3 CyMMa 1 IPOU3BEICHHE CITyUYalHBIX
BEITUYUH
79 [Ipumeps! pactipeiesieHnid, B TOM YHCIIe
TeOMETPHUYECKOE U ONHOMHATTEHOE
30 [Ipumepsl pacnpeieneHuii, B TOM YHCIIEe
reoMeTpUuecKoe 1 OUHOMUATIBHOE
31 [ToBTOpenue, o6oOIIeHNE U https://mob-
crUcTeMaTu3alus 3HaHUI edu.com/ui
32 [ToBTOpeHnue, 0600IIeHNE U



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui

cUCTeMaTHU3alus 3HaAaHUN

33

34

Htorosast kKoHTpoJIbHAs paboTa

[ToBTOpeHue, 0600IIEeHNE 1
CHCTeMaTH3aIlUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne i/

Tema ypoka

[ToBTOpEHHE, 0000IICHUE,
cucreMarusanus 3HaHui. CiyJaiiHble
OTIBITBI U BEPOSTHOCTH CITYJAHBIX
coObITuii. Cepun HE3aBUCUMBIX
HUCIIBITAaHUH

[ToBTOpEHHE, 0000IICHUE,
cucreMarusanus 3HaHui. CiyJaiiHble
OTIBITHI U BEPOSTHOCTH CITYIaHBIX
coObITuii. Cepun HE3aBUCUMBIX
ACIIBITAHUH

[ToBTOpenue, 06001IIEHNE,
cuctemaruzanus 3HaHui. CryyaiiHbie
OTIBITHI U BEPOSTHOCTH CITYIaHBIX
coObITuii. Cepun HE3aBUCUMBIX
ACIIBITAaHUH

[ToBTOpeHnue, 060061IeHNE,
cuctemaruzanus 3HaHui. CryyaiiHbie
OTIBITHI M BEPOSTHOCTH CITYIaHBIX
coObITuii. Cepun HE3aBUCUMBIX
HACIIBITAaHUH

[Ipumepsl npuMeHEHUS
MaTEMATUYCCKOI'O OKUIaHUA
(cTpaxoBaHue, JIOTEpEs)

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

JJIeKTPOHHbIE
Hara uudgponbie
u3ydeHusi oOpa3zoBaTe/ibHbIE
pecypchbl

https://mob-
edu.com/ui

https://mob-
edu.com/ui

https://mob-
edu.com/ui



https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui

MareMaTruueckoe OKNJaHHUC CYMMBI
CHy‘I&ﬁHBIX BCJIIMYHH

Marematnueckoe 0KUAaHue
TCOMETPHUICCKOI'0 1 6I/IHOMI/IaJIbHOI‘ (6]
pacnpeneeHui

MaremaTnueckoe 0KHUIaHue
TEOMETPUYECKOT0 M OMHOMHAILHOTO
pacnpeneeHui

I[I/ICHepCI/ISI " CTAaHAAPTHOC OTKIIOHCHUC

https://mob-
edu.com/ui

11

Hucnepcust u cTaHAapTHOE OTKJIOHEHHE

I[I/ICHepCI/II/I IreOMCTPHUUCCKOIo 1
OMHOMHUAJIBHOI'O pacupecaciICHuA

http://school-
collection.edu.ru/

12

[IpakTuyeckas pabora c
HCITOJIb30BAHUEM JJICKTPOHHBIX Ta6J'II/III

13

14

3akoH 6onpIIMX yncen. BelOopouHsbIit
METOJ HCCIIEJOBaHU I
3akoH OonpIIMX yuces. BeiOopouHblii
METOJ UCCIIEJOBAaHUN

https://mob-
edu.com/ui

15

[IpakTuueckas pabora c
HCIIOJIB30BAHUEM JJICKTPOHHBIX Ta6J'II/III

16

17

[IpuMepsl HeTPEePBIBHBIX CITyYalHBIX
BCJIMYHUH. CDyHKHI/IH IIJIOTHOCTHU
pacnpenenenusi. PaBHomepHoe
pacnpenesieHle 1 ero CBOMCcTBa

[IpuMepsl HePEPBIBHBIX CITyYalHbIX
Benn4YUH. OyHKIMSA IOTHOCTH
pacnpenenenusi. PaBHomepHoe
pacnpe/esieHre U ero CBOMCTBa

http://school-
collection.edu.ru/



https://mob-edu.com/ui
https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://mob-edu.com/ui
https://mob-edu.com/ui
http://school-collection.edu.ru/
http://school-collection.edu.ru/

18

[IpuMeps! HENPEPBIBHBIX CIIyYanHbIX
Benn4nH. OyHKIUA II0THOCTH
pacnpeznenenus. PaBHomepHoe
pacnpeziesIeHue 1 ero CBOMCTBa

19

3ajauun, TpUBOASIINE K HOPMAJILHOMY
pacnpenenennto. PyHKUUs IOTHOCTH U
CBOICTBa HOPMAJILHOTO pacHpeeICHUS

https://mob-
edu.com/ui

20

21

22

[IpakTuyeckas pabora c
HCIIOJIb30BAHUEM JJICKTPOHHBIX Ta6JII/III

IToBTOpEHME, 0000IICHUE U
cucreMarusanus 3Hanui. OnucarenpHast
CTAaTUCTHUKA

IToBTOpEHME, 0000IICHUE 1
cucreMaTusanus 3HaHui. OnucarenbpHast
CTAaTUCTHKA

23

[ToBTOpenue, o6odIIEHNE 1
cucTemMaru3anus 3HaHui. OTBITHI ¢
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU
COOBITUSMHU

24

[ToBTOpenue, o6odIIeHNE 1
cucrtemaru3anusa 3HaHui. OTIBITEI C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITHSIMH

https://mob-
edu.com/ui

25

[ToBTOpenwue, 0600IIEHNE 1
crucTemMaTu3alus 3HaHuil. Beraucienue
BEPOATHOCTEH COOBITHI ¢ IPUMEHEHUEM
dbopmyn u rpadUUECKUX METO/IOB
(koopauHaTHas npsMas, 1epeBo,
auarpamma Oisiepa)



https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui

26

27

28

29

30

[ToBTOpeHnue, 0600IIEeHNE 1
cucTemaru3anus 3HaHui. Berancienue
BEPOSTHOCTEH COOBITHI C MPUMEHEHHEM
dbopmyn u rpadUUECKUX METOIOB
(xoopauHaTHas NpsAMas, AepeBo,
quarpamma Oiliiepa)

[ToBTOpEHHE, 0000IICHUE U
cucTeMaru3aius 3HaHuil. Berancienue
BEPOATHOCTEH COOBITHI ¢ IPUMEHEHUEM
dbopMy1 u rpadpuIecKIX METOIOB
(koopauHaTHas npsMas, 1epeBo,
nuarpamma Jusepa)

IToBTOpEHME, 0000IICHUE U
cHCTeMaTu3anys 3HaHuil. Berancnenne
BEPOATHOCTEH COOBITHI C TPUMEHEHUEM
dbopmyn u rpadUUECKUX METO/I0B
(koopauHaTHAs TIpsiMast, IEPEBO,
nuarpamma Jusepa)

[ToBTOpenue, 06001IeHUE U
cuctemaruzanus 3HaHui. CryyaiiHbie
BEJIMYMHBI M pactpeesiCHUs

[ToBTOpeHnue, 06001IEeHNE U
cucreMaTu3anus 3HaHui. CiyJaiiHbie
BEJIMYMHBI M PACIIPEICIICHUS

http://school-
collection.edu.ru/

https://mob-
edu.com/ui

31

[ToBTOpenwue, 0600IIEHNE 1
CUCTEMAaTH3aIHs 3HAHWMN.
MaremaTruecKoe OKHIaHUE CIYyYAHON
BEJINYHUHEI

https://mob-
edu.com/ui

32

[ToBTOpEeHme, 0600IICHNE U



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui
https://mob-edu.com/ui

cucTeMaTu3alys 3HaHuH.
MaremaTuyeckoe OKUJIaHUE CITy4YalHOM

BEJIMYMHBI
33 Wrorosas kKoHTpoJbHASA paboTa 1
34 [ToBTOpEHHE, 0606H16HI:I€ u 1
CUCTEMAaTH3aIMsl 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Maremaruka: anredpa v Hadajga MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHSL.
Anre6pa ¥ HavyaJla MaTeMaThuueckoro ananusa, 10-11 kmaccel/ Anumos 111LA.,
Komnsarun F0.M., TkaueBa M.B. u apyrue, AKIimoHepHOe 00IeCTBO

«I/I3I[8,TCJ'IBCTBO ((HpOCBeHICHI/Ie»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHUYECKOro aHaJIN3a, FTEOMETPHSL.
AnreOpa u Havana Mmatematuyeckoro ananusa, 10-11 kimacce/ Anumos 11LA.,
Komsarun FO.M., TkaueBa M.B. u apyrue, AKIimoHepHoe 00IIEeCTBO

«M3parensctBO «IIpocBenienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
M3O - https://mob-edu.com/ui
Pemry EI'D - ege.sdamgia.ru
AKnacc - https://www.yaklass.ru/

bu6mmoreka [JOK






