Beinucka n3 ocHOBHOIT 00pa3oBaTebHOM IpOrpaMMbl
CpeIHero o0Imero oopazoBaHUs

MYHHITUIATFHOTO 001e00pa3oBaTeIbHOTO YIPESKICHNUS
«Cpennsas mxona Nel10 Kuposckoro paiiona Bonrorpama»

Ipuxa3z Ne 213 ot 31.08.2023r.

PABOYAS ITPOTPAMMA
yueOHoro npeamera «MareMaTuka (yriy0JeHHbI YPOBEHbD)

s ooyuarommmxest 10 — 11 kimaccos



IMOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havajga MaTEMaTHUECKOTO aHAIM3a» SBIACTCA
OJIHUM M3 HauOoyiee 3HAYMMBIX B IMPOTrpaMME CpEIHEro oOuiero odpa3oBaHUs,
IIOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAIbHYIO 0azy aJis
U3YYCHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, & C JPYrod CTOPOHBI, (OPMHUPYET
JIOTMYECKOe U abCTPAaKTHOE MBIIJIEHHE 00yJalouXCcsl Ha ypOBHE, HEOOX0AUMOM
JUISE OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHNUS, UICTOPHH, CIOBECHOCTH U JIPYTHX
JUCIMIUIMH. B paMkax AaHHOro y4yeOHOro Kypca oOydaromMecs OBIIaJI€BalOT
YHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (OopMyiaHpyeT CBOU
JTOCTHKEHHSI B MATEMaTH4IeCKoi (hopme.

Y4eOHblii Kypc anreOpsl U Hayal MaTeMaTHYECKOTO aHajdn3a 3aKia(bIBacT
OCHOBY JUIS YCIICITHOTO OBJIAJICHUS 3aKOHaMHU (U3UKH, XUMHUH, OWOJIOTHH,
NOHUMAaHHUSI OCHOBHBIX TEHJICHIMI Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJIAIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh UX Ul JaldbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMH KOHCTPYKUUSIMU anreOpbl M MaTeMaTHYEeCKOro aHall3a pa3BHUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JO0Ka3bIBAThH
YTBEPKIECHHS C TOMOIIBIO MHIAYKLIHUU U PacCyXAaTh NEAYKTHUBHO, HUCIIOIb30BaTh
00001IeHNe W KOHKpPETH3alnio, abCcTparupoBaHWE € aHAIOTHIO, (OpMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBILIICHHE.

B xone usyuenus yueOHOro kypca «Anredpa U Hayajia MaTeMaTUYECKOTO
aHan3a» OO0ydYarolluecs IMOJY4aroT HOBBIM ONBIT PEIICHUs MNPUKIAAHBIX 3ajad,
CaMOCTOATEJIBHOTO ITOCTPOEHUSI MAaTEMaTUYECKUX MOJEJNIEH PEAbHBIX CHUTYyalluH,
UHTEPHpPETAllMd  TOJYYEHHBIX  pEUICHUH, 3HAKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOLIUMUCS MaTEMAaTUYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

VY4eOHblil Kypc o0nazaeT 3HAYMTEIbHBIM BOCIHUTATENIbHBIM MOTEHIUAJIOM,
KOTOpBIA peanu3yercs Kak uepe3 YydeOHbIi Marepual, CIOCOOCTBYIOIIUN
(GbOpMUPOBAHNIO HAYYHOTO MHPOBO33PEHHs, TaK W dYepe3 CHenuduky ydeOHOM
NEeATENbHOCTH, TpeOyomed MNpOJOJKUTENbHOW KOHLUEHTPAUUW BHUMAaHUA,
CaMOCTOSATEJIBHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIyYCHHBIN
pe3ynbTar.

B ocnoBe wmetommku oOydeHus anreOpe W HayalaM MaTeMaTHYeCKOTro
aHaJIN3a JISKUT ACSATEIbHOCTHBIN NPUHIIMI 00yYEHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadaja MaTeMaTH4YECKOro
aHaJIN3a» BBIIEIICHBI CIEAYIOIUE COACPKATEIBbHO-METOAUYECKUE TUHUN: «YHucma
U BeIYHCIIeHU», «DyHKINK U rpadukmy, «YpaBHEHUS U HEpaBeHCTBa», «Hagana



MaTeMaTHYeCKoro aHanusa», «MHoxkecTBa U JIorhKa». Bce OCHOBHBIE
COJIeP)KaTEIbHO-METOANYECKHE JHHUM HW3YYal0TCsl Ha MTPOTSHKCHHH IBYX JIET
oOydeHHss Ha YpPOBHE CpEIHEro OOIIer0 OOpa30BaHMs, €CTECTBEHHO JOMOJHSSA
JpyT Ipyra U MOCTENEHHO HACHIIAsICh HOBBIMM TEMaMU U paszjienamu. JaHHBIH
y4eOHBI KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJIep’)KaHNE HECKOJBKMX MaTeMaTHYeCKHX IUCIHIUIMH, TaKUX Kak anredpa,
TPUTOHOMETpPHS, MAaTEMaTHUYECKUN aHAINU3, TEOpUs MHOXKECTB, MaTeMaTH4YecKas
jgoruka u gapyrue. Ilo mMepe Toro kak oOydwaromuecs OBIJIAJIEBAIOT BCE Ooliee
IMIMPOKUM MATEMaTUYECKUM aIllapaToM, Y HUX MOCJIEI0BaTEIbHO POPMUpPYETCS U
COBEpLICHCTBYETCSI YMEHHE CTPOUTh MAaTeMAaTUYECKyI0 MOJENb peaJbHOU
CUTYalluH, MPUMEHATh 3HAHWS, TIOMyYEeHHBIC MIPH M3yYEeHUU Y4eOHOTO Kypca, AJis
pEIICHUsI CaMOCTOSITENNFHO CHOPMYITHMPOBAHHONW MaTeMaTUYECKOM 3a/1a4uu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxxarenpbHo-MeTOoAMYECKas JTUHMS «YMciIa W BBIYMCICHUS) 3aBEpIIAET
(opMupOBaHKE HABBIKOB MCHOJIb30BAaHUS JCUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HAYaToO Ha YPOBHE OCHOBHOTO 001Iero oopa3oBanus. Ha ypoBHe cpenHero oomiero
oOpa3oBaHusi 0coboe BHUMaHuEe yneisieTcss  (OPMUPOBAHUIO  HABBIKOB
palMOHAIbHBIX BBIYUCICHHUM, BKJIIOYAIOIIMX B C€0sl MCIOJB30BaHUE PA3IUYHbIX
¢opM 3amucu 4Yucia, YMEHHUE JeNaTh MNPUKHUJIKY, BBIIOIHATH NPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YUCIIOBBIE BBIpaXXEHUs, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYaromIMMCsI MHOXKECTBAa HaTypajbHBIX, IICIBIX,
palMoOHaJIbHBIX W JEHCTBUTENBHBIX YHCEN  JOMOJHAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXxJoM M3 3THX MHOXECTB pacCMaTpUBAIOTCA
CBOMCTBEHHbIE €My cleuu(pUyecKue 3aJaud M OIepaluu: JIeJICHHE Haledo,
OTIEpUPOBAHME OCTAaTKaMU Ha MHOXKECTBE IIENBIX YHCEN, OCOOble CBOWCTBA
paIoHaJIBHBIX M UPPAIMOHATBHBIX YHCEN, apu(hMETUUECKUE OTepaIuu, a TaKKe
U3BJICYCHUE KOPHS HATYpaJbHOW CTENEHM Ha MHOYKECTBE KOMILJICKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCIOJb3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTAMH MX MPUMEHEHUS ISl PEIICHUs] Pa3TUYHbIX 3a7a4
dbopMupyeTcsi mpeaCTaBICHNE O €IUHCTBE MATEMAaTUKH KaK HAyKHd W €€ PO B
MOCTPOCHUN MOJIEJICH peaNbHOr0 MHUpPA, HIMPOKO HCIONB3YIOTCS O00O0OIIeHHE U
KOHKpETHU3aIHsl.

Jluaust «YpaBHEHHUS U HEPABEHCTBA» PEATU3YETCSd Ha MPOTSIKEHUH BCETO
oOy4eHHs Ha YpPOBHE CPEIHEr0o OOIero o0pa3oBaHMs, MOCKOJIBKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO peIIeHHEe COOTBETCTBYIOIIMX 3anad. B
pe3ynbraTe oOydarolluecss OBJIAJEBAIOT PAa3IMYHBIMM METOAAMH  PELICHUS
palMoOHaJIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTENbHbIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUM, HEPABEHCTB M CHUCTEM, a TaKXe 3aj]ad,
colepkaix mapameTpbl. llomydeHHBIE yMEHHUS IIUPOKO HCIONB3YIOTCA TIpU



UCCIIEOBAaHUM (PYHKIUH C TIOMOIIbIO NMPOU3BOJHOM, IPHU PELIEHUU MPHUKIAJIHbBIX
3a7a4 ¥ 3a7]a4 Ha HaXOXKJCHUE HauOONBIINX U HAMMEHBIINX 3HAYECHUN (PYHKIIHH.
JlanHasi comeprkatenbHas TMHUS BKITIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PALMOHAIIBHBIX,
UPPAaLMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKCHHUM, a TaKXE BBIPAKEHUH,
coepXkalluX CTeneHu M Jorapu@mel. braromaps u3ydeHHIO anreOpandeckoro
MaTepuaia IPOUCXOJMUT  JaJIbHEWIlee  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPAaKTHOrO MBIIUIEHUSI OOy4Yaromuxcs, (GOPMHUPYIOTCA HABBIKU JETYKTUBHBIX
paccyxaeHuil, pabOTl C  CHUMBOJBHbBIMH  (GopMaMu,  HpPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBHCHUMOCTEHl B BHJI€ PAaBEHCTB U HEPABEHCTB. Ajredpa
npeanaraetT d3(QQPEeKTHUBHbIE HMHCTPYMEHTBHI JUIsl PELICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HArJIAIHO JTEMOHCTPHUPYET CBOM BO3MOMXHOCTH KaK
S3bIKa HAYKH.

ConepxxarenbHo-MeTOoAMYECKass JHUHUA «DYHKIUMM U TpapuKu» TECHO
HeperieTaeTcs ¢ APYTMMH JIMHUSMU Y4e0HOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIE0BATEIbHOCTh U3YUEHNs MaTepuaiia. M3yueHnne cTeneHHou,
MOKa3aTEIbHOM, TIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHA, UX CBOWCTB
U rpauKoB, UCHOIb30BaHUE (DYHKUMU IS pEelIeHUs 3a7ad U3 IpYyruxX y4eOHbIX
IIPEIMETOB U PEAIIBHON KU3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKHM aHAJIU30M,
TaK U C pElIeHHEeM ypaBHEHUH M HepaBeHCTB. [Ipu 3TOoM OonblIoe BHHUMAaHHE
yaensiercs: GOpMHUpPOBAaHUIO YMEHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKITY
pa3IMYHBIMH BETUYMHAMHU, HCCIENOBATh TMONY4YCHHbIE (DYHKIIMHU, CTPOUTH HX
rpaduku. Matepuan 3Tol coaepKaTeIbHON JTMHUYU HAlLlEJIeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIIOIIMX BBIPAXKaThb 3aBUCHMOCTHM MEXJy BEJIMYMHAMH B
pasnudHOil (opMe: aHATUTHUYECKOU, rpaduueckoil n crmoBecHoW. Ero msydenwue
CIOCOOCTBYET pA3BUTHUIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
00001IEHUIO M KOHKPETU3ALIUU, UCTIOIb30BAaHUIO aHAJIOTUH.

CopepxarenpHass nuHuA «Hauvana mMareMaTrnyeckoro aHajns3a) IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTHYECKUX, TaK M MPUKIAAHBIX 3a/]ad,
JOCTYIIHBIX 00yYaromuMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpaduKy CIOXHBIX (DYHKIMIA, OMpPENEeNiaTh WX HAWUOONbIIME W HAUMEHBIINE
3HAYEHMS, BBIYUCIATH IUiomiaan (Uryp U oObEMBI Tel, HAXOIUTh CKOPOCTH U
YCKOpEeHMsI IpoleccoB. JlaHHas cojlep)kareibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHUS MAaTeMaTHYEeCKUX MOJENel pealbHbIX CHTYyalluH,
MO3BOJISIET HAXOJIWUTh HAWIy4lllee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-DKOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOI0
aHaJiM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OPMaNbHO-JIOTUYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHMH paclO3HABATh MPOSIBICHUS
3aKOHOB MAaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouuecs y3HaKT O



BBIJJAIOIINXCS PE3YIbTATaX, TOIYUYECHHBIX B XOJE€ Pa3BUTUSA MAaTEMATUKN KaK HAyKH,
1 00 UX aBTOpax.

CopepxaTenbHO-MeTOANYECKas: TUHUS «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsl 3JEMEHTbl TEOPUM MHOXKECTB M MaTeMaThyeckoil Joruku. TeopeTuko-
MHOECTBEHHBIE MIPEACTABICHUS MPOHU3BIBAIOT BECHh KYypC MIKOJIBHOW MaTEMAaTHKU
U TIpe/yiaraloT Hambosee YHUBEPCATbHBIA S3BIK, OOBETUHSIONINI BCE pa3nesbl
MaTeMaTUKU M €€ TPWIOKEHUH, OHU CBS3bIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCUUIUIMHBL W WX TMpWIOKEHUd B eauHoe wenoe. [losTomy BaxkHO naTh
BO3MOXKHOCTh OOY4YaroIIeMycCsi TMOHUMaThb TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MAaTeMaTUKH W UCIIOJIb30BATh €r0 JIJIsi BBIPAXKEHUS CBOMX MBICIIECH.
Jpyrum BaXXHbIM [PU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpU3HaTh
CBOMCTBEHHYI0O €M CTpOroctb OOOCHOBAaHMM U CJIEIOBAHHE OMNpPEACIEHHBIM
npaBWiaM  TMOCTPOCHMSI  JOKa3aTelIbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTEeMaTHUYECKON JIOTMKH CIIOCOOCTBYET Ppa3BUTHUIO JIOTUYECKOTO MBILIUICHHUS
00yJaroluxcsi, IO3BOJSIET UM CTPOUTH CBOM PACCYKIECHUS Ha OCHOBE JIOTMYECKHUX
npaBui, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIUICHUSI.

B yueGHOM Kypce «Anrebpa M Hayala MaTeMaTUYECKOTO aHAIHM3a
MPUCYTCTBYIOT OCHOBBI MATEMaTHUYECKOTO MOJEIMPOBAHUS, KOTOPBIE MPU3BAHBI
CcrocoOCcTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peallbHbIX
CUTyaIlMil, HCCIEOBaHUS AITHUX MOJENIEeH ¢ TOMOIIBI0 amnmapara aireOpsl U
MaTEMaTUYECKOr0 aHajdu3a, WHTEpPIpETAlMU MOJYyYEeHHBIX pe3yJapTaToB. Takue
3aJlaHUA BIUIETEHBI B KAXK]IbII U3 Pa3[eioB MPOrpaMMBbl, IOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca LIMPOKO HCHOJB3YEeTCs IJIsl PeleHUs NpUKIagHbIX 3aaad. [lpu
pEIICHUH  pEalbHBIX  NPAKTUYECKUX  3ajad  oOydYaroniuecs  pa3BUBAIOT
HAOII0aTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThe,
WCIIOJIB30BaTh  aHAJOTHI0, 0000maTh W KOHKPETH3UPOBATh  IPOOIEMY.
HestenbHOCTh 1O (OPMUPOBAHMIO HABLIKOB PEIICHHS MPUKIAIHBIX 3a7a4
OpraHM3yeTcsl B IpoLecce U3yUeHUs BCEX TEM YUEOHOro Kypca «AnreOpa 1 Hayana
MaTEMaTUYECKOrO aHAJIU3a».

Ha w3yuenme yueOHOro Kypca «AnreOpa W Havaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

Yucsia v BIYMCIIEHUS

Panmonanpabie uynciaa. OOBIKHOBEHHBIC W JIECATUYHBIC IPOOH, MPOIICHTHI,
OeckoHeuHble Mepuoanydeckue Apoou. I[lpumenenue apoOel U MPOLEHTOB IS
pelIeHUs MPUKIAAHBIX 3a1a4 U3 Pa3JIMYHbIX OTpaciei 3HAaHUU U PeabHOM )KU3HH.

[elicTButenbHble 4ucnaa. PanuoHanbHblE W MPpAlMOHAIBHBIE YHCIA.
Apudmernueckne  omepanmuM ¢ JCUCTBUTCIBHBIMA  YHCIaMdA.  MOyib
JEUCTBUTEIHLHOTO YKCIa U ero cBoicTBa. [IpubnmkEHHbIE BHIYUCIICHUS, TIPaBUIIA
OKpYTJICHHUS], IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ uenbiM nokaszaresiem. bunom Hperotona. Hcenonb3oBaHue
NoAXOAIEH (OPMBI 3aMMUCH JEHCTBUTEIBHBIX YUCEI JIS PEIICHUS MPAKTUYECKUX
3a/1a4 U MPEJICTaBICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapupma. JlecaTnyHpie W HaTypasibHbIC
JorapuMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHT'€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCUHYC M ApKTAaHT'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHHsI U HEPABEHCTBA

ToxnecTBa M TOXICCTBEHHBIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCUIIbHBIE YpaBHEHHUSI M ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIEHUE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETBIX U APOOHO-PANMOHATBLHBIX YPaBHEHUN H
HEPABEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWJIEH C ocTraTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
kod(pbunmuentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCITOBBIX BRIPAKEHUHN, COJIEPKAIIUX CTETICHU U KOPHHU.

HppanmonaibHbie ypaBHEHUSL. OcHOBHbBIE METO/IbI penieHus
UppalMoOHaIbHBIX YPaBHCHUH.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHUS TOKa3aTeIbHbIX

YpaBHEHUM.

[TpeoOpa3zoBaHue BbIpaXEHUM, COEepKaLUX JOrapu(MBbl.

Jlorapupmuueckue YPaBHEHHS. OcHOBHBIE METOJIbI pereHns
Jorapu(MUYECKUX YPaBHEHHIA.

OCHOBHBIE TPUTOHOMETPUYECKHUE (bopMyIIBI. [IpeoGpa3oBanue

TPUTOHOMCTPHUICCKHUX BBIpa}KGHI/II\/'I. Pemenue TPUTOHOMCTPHUCCKHUX ypaBHGHHﬁ.



Pemenne cucrem JMHENMHBIX YpaBHEHUM. Marpuia CUCTEMBbl JIMHEHHBIX
ypaBHeHuW. Omnpenenurenp MaTpulbl 2X2, €ro TeOMETPUUYECKHA CMBICI U
CBOKWCTBA, BBIUYHCIICHUE €r0 3HAYEHUs, TPUMECHECHUE OINPEACIUTENS I PEIICHUS
CHUCTEMBI JIMHEMHBIX YypaBHEHUU. PelieHune npukiagHbIX 3a7a4 € [OMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHne IIOCTPOCHHOM MOJEIUA C
ITOMOIIBIO MATPHI] U ONIPEICIIUTEIICH.

[TocTpoeHne MaTEMaTUYECKUX MOJEJEH PEAbHOM CHUTyalldd C MOMOIIBIO
YPaBHEHHM W HEpPaBEHCTB. lIpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 Pa3IMyHBIX 00JacTel HayKu M pealibHOU
KU3HHU.

DOyHkuuu U rpadpuku

Oynkuus, crnocoOsl 3amganus (yHKIUU. B3auMmHO 00paTHbBIe (QYHKIIHH.
Komnosumus ynkumii. ['paduk  ¢GyHKIMH. DIeMeHTapHbIE TpeoOpa3oBaHuUs
rpa@uKoB QyHKIIHIA.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu QyHkiuu.
[TpoMexyTku 3HaKOMOCTOSHCTBA. UETHBIC U HeuéTHBIe GyHKIUH. [lepuoanueckue
dbynkiuu. IIpoMexxyTku MOHOTOHHOCTU (GYHKIMU. MakCUMyMbl U MUHHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblliee 3Ha4eHUs] PYHKIIMU HA IPOMEXKYTKE.

Jluneiinasi, KBaJpaTU4yHasi U JApOOHO-TMHEHHAas (QYHKIUH. DJIeMeHTapHOe
UCCJIEJOBaHKUE U TOCTPOCHUE UX I'Pa(PUKOB.

CrenenHas GyHKIHS C HATypaldbHBIM M IENBIM MoKazareneMm. EE€ cBoiicTBa u
rpaduk. CBoiicTBa M TpaduKk KOpHS N-OM CTEMEHH Kak (QyHKIMH OOpaTHOM
CTEIIEHU C HATYpaJIbHBIM I1I0KA3aTEIIEM.

[TokazatenbHast u jorapupmuyeckas (yHKIHUU, UX CBOMCTBA M TpaduKu.
Hcnonp3oBanue rpadukoB GyHKIUIN 1715 pEeHICHHs] YPaBHEHHIA.

TpuroHoMmerpuueckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUYECKUX
(GyHKIMIA YUCIOBOTO apryMEHTA.

OyHKIMOHAIIBHBIE 3aBUCUMOCTH B PEAIBHBIX IMPOLECCAX U SBJICHUSX.
['pacduxu peanbHbIX 3aBUCUMOCTEH.

Hayana MaTeMaTHYeCKOro aHajIu3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBAaTEIbLHOCTEH. MeTox
MaTeMaTUYECKOU UHAYKIIMU. MOHOTOHHBIE U OTPAaHUYEHHBIE ITOCIIEA0BATEIbHOCTH.
HcTopusi BO3HUKHOBEHHUS MAaTEeMaTHMYECKOIO aHallM3a Kak aHanu3a OEeCKOHEYHO
MaJbIX.

Apudmernyueckasi 1 TeOMETpHUECKas Mporpeccur. beckoHeuHo yObIBaromiast
reoMerpuueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH M€OMETPUUYECKON
IIPOTrpeCCUU. JIMHENHBIA U 3KCHOHEHIMAIBHBINA POCT. Uncio €. @opmyiia ClI0KHBIX
poLeHTOB. Mcnonb30BaHWE MPOIrPEecCMH JUId  PELICHUS peajbHBbIX 3a1ad
IIPUKJIATHOTO XapaKTepa.



HenpeppiBHble (QyHKIMM W uX cBoicTBa. TOYKM paspbiBa. ACUMITOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (pyHKIMH HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHUS HEPAaBEHCTB. [IprMeHEHHE CBOWCTB HENMPEPBIBHBIX
(GYHKIMHI U1 perieHus 3a1ad.

[TepBast u Bropas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIecKuil u
(U3HYECKUIl CMBICT TPOU3BOJAHON. Y paBHEHUE KacaTeabHOU K TpaduKy QyHKIUU.

[IpousBogubie  snmemeHTapHbIX  ¢GyHKkiuil.  [IpoumsBogHast  CyMMBI,
IPOU3BEJECHUS, YACTHOI'O U KOMITO3UIIMK (PYHKIUH.

MHokecTBa U JIOTHUKA

MHoOXecTBO, OllepallMM HaJ MHOXECTBAMU M HX CBOWCTBa. Jlparpammsbl
Oinepa—Benna. [IpuMeHEHME TEOPETUKO-MHOXKECTBEHHOIO —ammapara i
ONMCAHUs pEaJbHBIX MPOLECCOB W SBJICHUM, NPHU PELICHWH 3aJa4 W3 JPyTHX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHMYECKOTO OOBEKTa, CJEICTBHUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIEC YPABHEHUS.

11 KIIACC

Yuciia u BbIYMCTICHUS

HarypanbHble u nensie yucna. [I[puMeHeHHe MPU3HAKOB JETUMOCTH LIEJIBIX
yuces, HauOonpiui oOmui aemurens (mamee — HOJl) m HamMenbliee oOiiee
kpaTtHoe (nanee — HOK), octarkoB no moaymto, anropurma EBknnja a1 pemenus
3a]1ay B LENbIX YHCIAX.

KommuiekcHpie 4ymcna. AnreOpandeckas W TPUTOHOMETpHUECKas (POPMBI
3alUCHU KOMIUIEKCHOrO 4ucia. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
yrcinamMu. M300paxkeHne KOMIUIEKCHBIX YHCENI Ha KOOPAWHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oii cTeneHu u3 KOMIUIEKCHOrO uucna. [Ipumenenue
KOMIUTIEKCHBIX YHCEIN JUIS PElIeHUs (PU3HMUECKUX U TECOMETPHUYECKHX 3a/1ad.

YpaBHeHusl 1 HEPaBEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHH W HEPaBEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OT1Oop  KOpHEHl  TPUTOHOMETPUYECKHMX  yPaBHEHHHA C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PenieHne TpuroHoMEeTpuYeCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TOKA3aTeJbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METOIBI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIbHbIX,
UpPpaAIMOHATIbHBIX, TOKA3aTeIbHBIX U JTOTapU(PMUUECKUX YpaBHEHUI.

YpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C IApaMETPaMU.



[Ipumenenue  ypaBHEHUH, CHUCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTHYECKUX 3a]ad M 3aJad M3 Pa3IUYHbIX OO0JacTell HayKh U peanbHOU
YKW3HU, HHTEPIPETALNS OJyYEHHBIX PE3YJIbTAaTOB.

DOyHKUMH U TPaPUKH

I'padpux kommosurmu ¢yukuii. ['eomerpudeckue o0pa3pl yYpaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['papuueckne meTonbl pelleHHs YpaBHEHHM W HepaBeHCTB. ['paduueckue
METO/bI PELLICHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH i1 HCCIEIOBAaHUS IPOLECCOB U
3aBHCUMOCTEH, KOTOpBhIE BO3HUKAIOT TMPH PEIICHUWU 3a7ad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEATBHOM KU3HMU.

Hayana MaTeMaTH4eCKOro aHaIu3a

[TpuMeHeHre MpPOU3BOJHON K MCCIIEJOBAHUIO (PYHKIMII HA MOHOTOHHOCTb U
3KcTpeMyMbl.  HaxokaeHue  HamOOdbIIEr0o UM HAUMEHbBIIErOo  3HAYEHUM
HEMPepBHIBHON (QYHKITUN HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHOM JUIA HAXOXKACHUS HAWIy4dllIerO pEIICHHS B
IIPUKIIAHBIX 3a/adax, Ui ONPEACIICHUS CKOPOCTH M YCKOPEHHsS IIpolecca,
3a1aHHOTO (DOPMYJIIOH WK rpadUuKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMICTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QpyHkunid. [IpaBuna HaxoxIeHUs TepBOOOPa3HBIX.

Wurerpan. ['eomeTpuuecknii CMBICII MHTETpaJIa. Brruncnenne
onpenenéHHoro uHrerpana o ¢popmyie Hetorona-JleiOuuna.

[TpumeHeHne MHTErpaja s HAXOXKICHUS IUIOWAZed MIOCKUX ¢Guryp u
00BEMOB T€OMETPUUECKHX TEll.

[Tpumepsl pemiennit auddepeHunanbHbIX ypaBHEHUN. MarteMaTtuyeckoe
MOJICJIMPOBAaHUE peaJbHBIX IPOLECCOB € MOMOLIBI0 U depeHIaIbHbIX
ypaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€HAa  POCCHMCKOTO  O0OImecTBa,  NPEACTaBICHHWE O
MaTeMaTHYCCKUX OCHOBaxX (PYHKIIMOHHUPOBAHHUS PaA3IUYHBIX CTPYKTYD, SIBJICHUMH,
poIeAyp TPaKIAHCKOTO oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMH B COOTBETCTBUM C HX
GYHKIUSIMU 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUMCKON TpakHaHCKOW HJIEHTUYHOCTH, YBaXKEHHUS K
MPOIIOMY M HACTOSIIIEMY POCCUMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMaTHUYE€CKOW IIKOJIBI,
UCIIOJb30BaHUE OTUX JOCTHKEHUU B JAPYrMX HayKaX, TEXHOJOrusX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCUMCKOTO Hapoja, chOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTW)KECHUW HAyKH U JEATEIIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PELICHHUM, pacCyXI€HHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3nvYecKoro BOCIUTAHUSA:

chOpPMHUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYCCKHE 3HAHUS B
HMHTEpecax 3I0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0pPOBOE TMUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTHbIXa, peryisipHas (pu3ndecKas aKTUBHOCTH), (PM3UUECKOE COBEPIIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIIBLHOM JESITEIbHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTh K TPYydy, OCO3HAHWE IICHHOCTH TPYAOTIOOWS, HHTEPEC K
pasnuyHbIM  chepaM  MPOPECCHOHAIBHONW  JACATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKCHHSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit mnpodeccud W pealn30BbIBaTh COOCTBEHHBIE >KM3HCHHBIC ILJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3oBaHHIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUUECKUX 3a/l1ady MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rH4eCKOro0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, ITOHUMAaHHE BIIUSHUS
COIIMAJIbHO-D)KOHOMUYECKHUX TMPOIECCOB HA COCTOSIHUE MPUPOJHON M COIMAIBLHON
Cpenbl, 0CO3HAHUE TIIO0ATBHOTO XapaKTepa KOJIOTHUECCKUX MPOOIeM, OpUEHTAITHS
Ha TPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWM IS pemieHus 3amad B 00JacTh
OKpYXaIoIIEeH Cpe/bl, IUIAHUPOBAHUE TOCTYNKOB M OLIEHKM HX BO3MOYXHBIX
MOCJIC/ICTBUM [ OKPY’KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTeMaTHYECKOW HayKH KakK c]epbl 4YeloBEYeCKOW MAesATEeIbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [UJI1 Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOM Kak CpEJICTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIBbCKYIO JEATEeIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTeJbHBIC YHUBEPCAIbHBIC Y4eOHbIC 1eiiCTBUS

ba3oBble Jjoruveckue aeicTeus:

BBISIBJISITh M XAapaKTEPHU30BaTh CYIIECTBEHHbIE MPHU3HAKHM MaTEMaTUYECKHX
OOBEKTOB, MOHATUHA, OTHOLICHUN MEXAy MNOHATHSIMH, (POPMYJIUPOBATH
olnpezeNeHus MOHATUH, YCTaHABIMBATh CYLUIECTBEHHBIN MPU3HAK KiIacCU(UKALINY,
OCHOBaHMS 1J1s1 0000IIECHUS U CPaBHEHUSI, KPUTEPUU ITPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYyIUpPOBaTh M  MPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIE, € AMHUYHbBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBIISITh MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIIONECHUSAX U YTBEPXKACHUAX, MpeyularaTb KPUTEPUU AJis
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEUMI;

JeNaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUN
(mpsiMbIE€ U OT MPOTUBHOTI'0), BBICTpaUBaTh apryMEHTALIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS 1 BHIBOJIBI;

BEIOWPATh CIOCO0 pemeHnus y4eOHOW 3adadd  (CpaBHHUBATh HECKOJIBKO
BapUAHTOB  pEUICHUs, BbIOMpaTh Haumbojee MOAXOMAIMH ¢  Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



basoBble ucciaenoBareabcKue 1eMCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJeMmy,
YCTaHABIMBAaTh MCKOMOE U JaHHOE, (hOpMHpOBaTh TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO [TO3ULIMI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTHuecKOro 00beKTa, sIBICHNUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 0OBbEKTaMH, SBICHUSIMU, MPOIIECCAMU;

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh OOOOLIEHHUSI U BBIBOJBI 10O pe3yibTaTaM
OpOBEAEHHOIO  HAONIOACHMSA, HCCIENOBaHUS, OLICHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIECHNUH;

POrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMpOILlecca, a TaKKE BbBIABUTATh
IPEATNOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undgopmanueii:

BBISBJISITh J€OUIUTH MHPOpPMAIUH, JaHHBIX, HEOOXOJUMBIX JJIsl OTBETa Ha
BOIIPOC U ISl pEUIeHUs 3a]1a4H;

BbIOMpaTh MH(DOPMALIMIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, AHAU3UPOBATD,
CUCTEMATU3UPOBaTh U HWHTEPIPETUPOBATh MH(GOPMALMIO PaA3IUYHbIX BHUAOB U
(dopM npeacTaBIeHNUs;

CTPYKTYypUpOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B PA3IUYHBIX (PopMax,
WLTIOCTPUPOBATh TpadUuECcKH;

OLICHUBATh HaJEKHOCTD uH(popmanuu o CaMOCTOSITEJIbHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKATHBHbBIE YHHBeEpPCAJIbHbIE YUeOHbIe AeiCTBUS

Oo0menue:

BOCIIPMHUMATh U (OPMYJIUPOBATH CY>KJICHHUS B COOTBETCTBUU C YCIOBHUIMU M
IesIMA  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOIy PEIICHUS 3aadH,
KOMMEHTHPOBATh TTOJIYYCHHBIA PE3YJIbTAT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJTaeMOMN TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyd, BBICKA3bIBaTh HJEH, HalleJEHHbIE Ha ITOMCK
pEIICHMS, COIMOCTABIATh CBOM CYXKICHUS C CYXICHHSAMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KHBaTh Pa3jIMYMe M CXOJCTBO TMO3WINNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3YIbTaThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTa, UCCIIeOBaHMUS,
MIPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (PopMarT BBICTYIUICHUS C Y4€TOM 3ajad
MIPE3EHTAIMN U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA



Camoopranusamnus:

COCTaBIISITh IUIAH, aJITOPUTM PEIICHUS 3aJa4H, BIOMPATh CIIOCO0 PEIICHUS C
y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, ApryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEICHUN ¢ YYETOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JeTh  HABbIKAMU  TO3HABATENBHON  pedrekcun Kak  OCO3HaHUSA
COBEPILAEMbIX JEHCTBUI W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB, BIIAJIETh
crocobaMy CaMOIPOBEPKH, CAaMOKOHTPOJS Tpolecca M pe3ysbTaTa pEIIeHUs
MaTEeMaTUYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELLICHUHN 3a/1auH,
BHOCHTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TaHHBIX,
HalICHHBIX OMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3ybTaTa LIETH U YCIOBUAM, OOBSICHATH IPUIUHBI
JOCTHKEHUSI WIIN HEJOCTUKEHUS pPe3ysIbTaTOB JESATENIbHOCTH, HAXOIUTh OLIUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEIBLHOCTD:

NOHUMAaTh U HCMOJIb30BATH MPEUMYIIECTBA KOMAaHAHOW W MHAUBUIYAJIbHON
paboThl TpHU pelleHMH Y4eOHbIX 3a7ad, MPUHUMATh LEJIb COBMECTHOM
NEeSATENIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpeneniThb
BUJBl padoOT, JOroBapuBaThCA, OOCYXJAaTh MpOIEcCC U pe3yiabTaT padoThl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX GopMax paboTsl (00CYKIeHHs, 0OOMEH MHEHUH,
«MO3rOBBIE IUTYPMbD» M HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThHl U
KOOPJIMHHPOBATh CBOM JEHUCTBUSA C JPYTMMH 4YICHaMH KOMAaH]Ibl, OLICHUBAaTh
KAaueCTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHSI.

INPEAMETHBIE PE3YJbBTATBI

K xonumy oOydenuss B 10 kiacce oOydaromuiics MOIYYUT CIETYIOIINE
IpeIMETHbIE Pe3yJbTaThl IO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOIO
Kypca «AnreOpa 1 Havyajla MaTEMaTUYECKOTIO aHAIN3a»:

Yuciia v BBIYMCICHNSA:

CBOOOZHO OMEpPUPOBATh MOHATHUAMU: PAIMOHATIBLHOE YHCIIO, OECKOHEYHas
nepuoanyeckas JApoOb, MPOIEHTHI, HWPPALUOHAIBHOE YHCIO, MHOKECTBa
PalMOHAIBHBIX U IEUCTBUTENBHBIX YNCEI, MOLYJIb JEHCTBUTEIBHOTO YHCIIA;

OPUMEHATH JpOOM W TPOLEHTHI [JIsl PEIICHUS MPHUKIAIHBIX 3aJad U3
PA3JIMYHBIX OTPACJIEN 3HAHUM U PEATIbHOU KU3HU;

IPUMEHATH NPUOIMKEHHBIC BHIYUCICHUS, IPABUIIa OKPYTJICHUS], IPUKUIIKY U
OLICHKY pe€3yJIbTaTa BEIYHUCIICHUI;



CBOOOZHO ONEpUPOBATh IOHATHEM: CTENEHb C IIEJIBIM IOKAa3aTeleM,
UCTIOTB30BaTh MOAXOIAILYI0 (POPMY 3aMUCH TEHCTBUTEIBHBIX YHCEN ISl PEIICHUS
IIPAKTUYECKUX 33/1a4 U MTPEACTABIICHNS JaHHBIX;

CBOOOZHO ONEPUPOBATh MOHATHEM: apUPMETHUECKUNA KOPEHb HATypajbHOU
CTEIICHH;

cBOOOHO OTIEPUPOBATH MOHATHEM: CTETICHD C PAIIMOHAIBHBIM TTOKa3aTelIeM;

CBOOOZHO OINEpUpPOBaTh MOHATHUSAMHU: JIOTapudM 4UHCTA, JECATHYHBIE U
HaTypaJIbHbIC JIOTaPU(PMBL;

CBOOOZHO ONEPUPOBATh MOHITUSIMH: CUHYC, KOCHUHYC, TAHT'€HC, KOTAHT'€HC
YUCJIOBOI'0 apryMEHTA;

ONEPUPOBATh MOHATUAMM: APKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO ONEpUPOBATH MOHITUSIMH: TOXKIECTBO, YpaBHECHHE, HEPABEHCTBO,
PaBHOCWIBHBIE YPABHEHUSA U YPABHEHM-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

NPUMEHATHh PAa3IMYHBIE METONbl PEIICHUS pPAIMOHANBHBIX W JApOOHO-
palMOHAIBHBIX YPaBHEHWH, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEPUPOBATh MOHATUSAMU: MHOTOUYIEH OT OJHOW MEPEMEHHOM,
MHOTOYJIEH C LEeAbIMU KO3(p(UIUEHTaMH, KOPHH MHOTOYIEHA, HPUMEHATh
JICJICHME MHOTOWIEHA HAa MHOTI'OYJIEH C OCTAaTKOM, TeopemMy besy u teopemy Buera
JUISL PELICHUS 3a/1a4;

CBOOOZHO ONEpUpOBaTh MOHATUAMU: CHUCTEMA JIMHEWHBIX YpaBHEHHI,
MaTpula, ONPENEIUTENb MaTpulbpl 2 X 2 M €ro IEOMETPUYECKHUN CMBICI,
WCIIOJB30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIs BBIYHUCICHUS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PEUIEHUs] CUCTEMBl JIMHEWHBIX YpPaBHEHWU,
MOZIEIIMPOBATh PEAIIBHBIE CUTYALIMU C IOMOILBI CUCTEMbI JUHEUHBIX YPaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJECIHM C IIOMOIIBIO MAaTPULl U OIPEHEIUTEIIEH,
WHTEPIIPETUPOBATH ITOJTYYECHHBIN PE3yJIbTAT;

UCTIONb30BaTh CBOMCTBA JEHCTBUI C KOpPHSAMHU [UIsI TPeoOpa3oBaHUS
BBIPAKECHU;

BBINOJIHATH PeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTEHIEHH C
palMOHAIIBHBIM [1I0KA3aTeIIEM;

UCII0JIB30BATh CBOMCTBA aorapugpmoB IS peoOpa3oBaHus
Jorapu(pMHUUECKUX BBIPAKECHUM;

CBOOOZHO ONEPUPOBATH MOHATHUAMU: HppallOHANbHBIE, MOKAa3aTelbHbIE U
Jorapu(pMUUECKre YpPaBHEHHUS, HAXOAUTh UX PELICHUS C TIOMOIIbIO PAaBHOCUIIBHBIX
IIEPEX010B WIIA OCYIIECTBIIAA IPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIbI I TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOMHO OMEpUpPOBaTh MOHSATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE,
OPUMEHATh HEoOXOoAumble (GOpMyJNbl  JUIsl  PEIIEHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBAaTh peajbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTaBIATh
BBIPDAKECHHSI, YpPAaBHEHMs, HEPABEHCTBAa IO YCIOBHIO 3aJayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM allllapaTa anreopsol.

DOyHKUMH U Tpaukn:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (YHKIHUS, CIIOCOOBI 3adaHus (PYHKIIUH,
B3aMMHO oOOpaTHbie (YHKIUH, KoMOo3umus GyHKUuH, rpadux QyHKINH,
BBITIOJTHATH dJIEMEHTapHBIE TTPeoOpa3oBanus rpadukoB PyHKIINIL;

CBOOOZHO ONEPUPOBATH MOHITUSIMH: OOJIACTH OMPEACICHUS U MHOMXKECTBO
3HaYeHUHN PYHKIMH, HYyTU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBATh MOHATHUSAMHU: YETHBIE M HEYETHBIE (PYHKIIUH,
nepuoandeckue QyHKIUU, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (YHKIMM, HauOOJblllee M HAaWMEHbIee 3HAauYeHWEe (QYHKIUU Ha
IIPOMEKYTKE;

CBOOOZHO ONEPUPOBATh MOHATUAMMU: CTENEHHAs (QYHKIUS C HATYPaJbHBIM U
LEJbIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATypaJbHBIM U LIEJIbIM
nokaszatesneM, rpauk KOpHsS n-oil CTemeHHW Kak (PyHKIHMHM OOpaTHOW CTENeHU C
HaATypaJbHbIM I10KAa3aTeJIeM;

ONEpUPOBATh NOHATUAMU: JIMHEHHAas, KBaJpaTU4HAas U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX IPaPUKOB;

CBOOOZHO OMEpHpPOBaTh MOHATHSAMH: TOKa3aTelbHas M Jorapudmuyeckas
(GyHKIIMM, UX CBOWCTBA M TpadUKH, HCHONB30BaTh MX TpadUKH OIS PEIICHUS
YPaBHEHUI;

CBOOOZHO ONEpUpOBaTh NOHATUAMU: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
onpeeleHue TPUTOHOMETPUUECKUX (PYHKIIUIA YUCIOBOI'O apTyMEHTA;

UCTIONB30BaTh Tpaduku GYHKIUN IS HCCIEAOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEN NPHU PEIICHUH 3aJay U3 APYIMX Y4E€OHBIX MPEIMETOB U PealbHOU
KU3HU, BBIpaXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEKy BETUUMHAMU;

Havayia MaTeMaTH4€CKOro aHAJIM3a:

CcBOOOZHO OMEpUpOBaTh MOHATUAMU: apuMeTHyecKas M TeoMeTphyecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsi TEOMETPUUECKAsl MPOTPECCHs, TMHEUHBIN U
HKCIIOHEHLIMAJIBbHBIA POCT, (JOpMyJia CIOKHBIX MPOLEHTOB, UMETh IPEICTaBICHNUE
0 KOHCTAHTE;

UCIIOJIB30BaTh IIPOTPECCUM JJIA PELIEHUS pealbHBIX 3a4ad IMPUKIAJHOTO
XapaKkTepa;



CBOOOZHO ONEPUPOBATH MOHATUSIMU: ITOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUs
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEI0BATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKJICHHS MAaTeMaTHYECKOrO0 aHajau3a KakK aHaluu3a
OCCKOHEYHO MAJIBIX;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: HENPEPBIBHBIE (QPYHKIHMHU, TOUYKU
paspsiBa rpaduka QyHKIIMH, aCUMOTOTH rpaduka QyHKIIIH,

cBOOOMHO OMepUpoBaTh MOHATHEM: (YHKIMS, HEMpepblBHAsS Ha OTPE3KeE,
NPUMEHATH CBOMCTBA HETPEPHIBHBIX (YHKIUH 171 peLICHU 3a/1a4;

CBOOOZHO OINEpUpPOBaTh MOHATUSAMU: TIE€pBasi U BTOpas MPOU3BOJHBIC
dbyHKIMH, KacaTelbHas K rpaduky QyHKIUY;

BBIYUCIIATH ITPOU3BOJHBIE CYMMBI, NPOU3BEICHHS, YACTHOTO U KOMIO3UILIMHU
JIBYX (DYHKIMH, 3HATh TPOU3BOJAHBIE DIIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh TN€OMETPUYECKUN M (DU3MYECKUH CMBICI MPOU3BOJIHON IS
pelieHus 3a1ay.

MHokecTBa U JIOTHKA:

CBOOOMHO  OMEpPUPOBaTh TOHATHUSAMHU: MHOXKECTBO, OMNEpallud  Haj
MHOKECTBaMU;

MCII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar Jisi ONMCAaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IPH PELICHUHU 3a]1a4 U3 IPYTUX yUY€OHBIX MPEIMETOB;

CBOOOZHO OINEPUPOBATh MOHATUSAMU: OINpEAEIICHUE, TEOpEeMa, ypaBHEHUE-
CJIEICTBHE, CBOMCTBO MaTEMATHYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHHMS U HEPABEHCTBA.

K xonumy oOywenuss B 11 kiacce oOydaromuiics MOJIYYUT CIETYIOIINE
IpeIMETHbIE PE3yJbTaThl IO OTAEIbHBIM TeMaM paboyeil mporpamMmbsl y4yeOHOIO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOr0 aHAIN3ay:

Yucsia ¥ BIYMCJICHUSA:

CBOOOZHO ONEpUPOBATH MOHATUSAMU: HATypaJbHOE M II€JI0E YHCIIO,
MHO>KECTBA HATypAJIBHBIX M LEJIBIX YUCEN, UCIOJIb30BaTh IPU3HAKU JEIMMOCTU
neneix yucen, HOJl n HOK naTypasbHBIX uncen s pemeHus 3a1ad, IPUMEHATh
anroputm EBkina;

CBOOOZHO OMNEpPHpPOBaTh TMOHSATHEM OCTaTKa IO MOJYJIO, 3aMUCHIBAThH
HaTypaJbHBIE YNCIa B PA3JIMYHBIX IIO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOZHO ONEpPUPOBATH MOHATUSAMU: KOMILJIEKCHOE YHUCIO U MHOXECTBO
KOMILJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B aireOpandyeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBIMIOTHATH apu(METHIECKHE OMEpaiy C HUMHU U
n300paxarb Ha KOOPAMHATHOMN IJIOCKOCTH.

YpaBHeHUS U HEPAaBEHCTBA:



CBOOOZHO ONEPUPOBATH MOHATHUAMU: HppalOHANbHBIC, MOKAa3aTelbHbIE U
JorapuMuyecKkue HEpPaBEHCTBA, HAXOAUTh WX PEIICHUS C  IOMOIIBIO
PAaBHOCWIBHBIX IIEPEXOJIOB;

OCYIIECTBIISAITh OTOOp KOpPHEM TMpu pEelIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CcBOOOZHO OMEpUpOBaTh TMOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh HeoOXoAumble (GOpPMyNbl ISl  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIAUTh PEIICHUSA
CHCTEMBI U COBOKYITHOCTEW PAILMOHAIBHBIX, UPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(MUYECKUX YPaBHEHH U HEPABEHCTB;

pemarp palMOHAIIBHBIE, VppalMoOHaIbHBIE, ITOKA3aTEIbHBIE,
jgorapu(pMUUECKUe€ UM TPUTOHOMETPUUYECKHE YpPaBHEHUSI M  HEPABEHCTBA,
COZIepIKaIME MOYJIM U IIapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHs] YPABHEHUN U HEPABEHCTB, a
TaKKe 3a]1a4 C IapaMeTpaMHy;

MOJICJIMPOBaTh peallbHble CUTyalldd Ha S3bIKe€ anreOpbl, COCTABIATH
BBIDAXXCHUs, YPaBHEHHUSA, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJa4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHMEM ammapara anreOpsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN PE3YyJIbTAT.

DOyukuuu ¥ rpapuku:

CTpOUTh TpadUKM KOMIO3UIMH (YHKUHUNH C TIOMOIIbIO 3JIEMEHTAPHOIrO
UCCJIEJOBAHMSI U CBOIMCTB KOMITO3UIIUU ABYX (PYHKIIHIA;

CTPOUTHh TIEOMETpUYECKHEe O00pa3bl YpaBHEHM U  HEPAaBEHCTB Ha
KOOPJMHATHOM TIOCKOCTH;

CBOOOZHO ONEpPUPOBATh MOHATUAMU: TpaQUKH  TPUTOHOMETPUUYECKUX
dynKmi;

OPUMEHATh (PYHKUMU Ui MOJEIMPOBAHUS M HCCIEAOBAHMS pealbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHajamsa:

UCIIOJIb30BaTh MMPOU3BOIHYIO JUISl UCCIIEOBaHUS (DYHKIIMUM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOAWTh HanOOJbIIee U HANMEHbIIIee 3HAUCHUsI (PYHKIIMH HEMPEPHIBHON HA
OTPE3KE;

VCIIOIB30BaTh IMPOU3BOAHYIO JUIA HAaXOXKACHUS HAWIIy4dlllero pELICHUs B
IIPUKJIAJHBIX, B TOM 4YHUCJIE€ COLMAIBHO-D)KOHOMHUYECKUX, 3ajadax, i
onpezesieHus CKOPOCTH M YCKOPEHHUs Ipolecca, 3aJaHHOro (opMysoN wiu
rpaukom;



CBOOOZHO ONEpUPOBATh TOHATUSAMHU: IEpBOOOpa3Has, ONpeAeIEHHBIN
UHTETpaJl, HAXOAWUTh TEPBOOOpa3HbIE JIEMEHTAPHBIX (DYHKIMHA W BBIYUCIATH
uHTerpai no popmyne Herotona-Jlei6uua;

HaXOAMTH IJIOLIAIN IVIOCKUX (PUTYP U OOBEMBI TEN C TOMOIIBIO UHTETPAJIa;

UMETh TNPEJCTABICHUE O MaTEeMAaTUYECKOM MOJEIUPOBAHUM HA TPUMEPE
coctapneHus nudPpepeHInanbHbIX YPaBHEHHUI;

pemarh MpUKIaJHbIE 33a4id, B TOM YHUCIE COIUATbHO-DPKOHOMUYECKOTO H
(¢u3uUecKoro xapakrepa, CpeCcTBaMyU MaTeMaTHUECKOr0 aHaJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposBbie)
KonTpoabu I[pakTnyeck
n/n NMPOrpaMMbl Beero oOpa3oBaTeJibHbIE
ble padoThI ue padboThbl
pecypchl
MHOX€ECTBO 1€MCTBUTEIbHBIX YHCEIL.
Mmuorowiensl. PannonanbHble ypaBHEHUS U https://educont.ru/

1 . 24 1 2 .
HepaBeHCTBA. CUCTEMBbI JINHEWHBIX https://www.imumk.ru/
ypaBHEHUU
Oyukiun u rpaduku. CrenenHas QyHKIUS C https://educont.ru/

2 12 1 1 .

LIEJIBIM ITOKa3aTeaeM https://www.imumk.ru/

3 Apudmerndeckuii KOpeHb N-0l CTETICHHU. 15 1 4 https://educont.ru/
WNppaunoHaibHble ypaBHEHUS https://www.imumk.ru/

4 [lokazarenbHas Qpynkuus. [lokazarenbHbie 10 1 ) https://educont.ru/
YpaBHEHUSA https://www.imumk.ru/

5 Jlorapudmmueckas QyHKIHSA. 13 | ) https://educont.ru/
Jlorapudmuueckne ypaBHEHUS https://www.imumk.ru/
TpuUroHomMeTprUUECKUE BHIPAKEHUS U https://educont.ru/

6 22 1 5 .
ypaBHEHUS https://www.imumk.ru/

https://educont.ru/

7 [TocnenoBaTeIbHOCTH M TPOTPECCUM 10 1 0 httns:/fwww imumk ru/

https://educont.ru/

8 HenpepsiBabie ¢pynkuuu. [Iponssoanas 20 1 4 httns:// mumk.ru/

9 [ToBTOpEHME, 0000IICHUE, CUCTEMATH3 AL 5 ) 0 https://educont.ru/

3HAHUH

https://www.imumk.ru/
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11 KIIACC

KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
KonTpoabu I[IpakTnyeck
n/n NMPOrpaMMblI Bceero oOpa3oBaTe/ibHbIE
ble padoThI ue padboThbl
pecypchl
1 HccnenoBanue QyHKIMIA ¢ TOMOIIBIO 2 1 4 https://educont.ru/
MPOU3BOTHOM http://www.ismart.org/
https://educont.ru/
2 [TepBooOpasHas 1 HHTETpa 12 1 1 htp://www.ismart.ore/
3 I'paduku TpUroHOMETpHUUECKUX PYHKIIUI. 14 | 4 https://educont.ru/
TpuroHomeTprudecKkue HEPABEHCTBA http://www.ismart.org/
4 HppanuoHanbHble, MOKa3aTelbHbIE U 4 1 6 https://educont.ru/
norapu(MHIECKUE HEPABECHCTBA http://www.ismart.org/
5 KommekcHeie unciia 10 1 1 https://educgnt.ru/
http://www.ismart.org/
https://educont.ru/
6 Harypasnbnble u nensie yucna 10 1 1 httn-//www.ismart.ore/
Cuctembl palmoOHAIBHBIX, UPPAMOHATBHBIX
https://educont.ru/
7 NOKa3aTeIbHBIX U JIOTAPU(PMUIECKUAX 12 1 1 .
. http://www.ismart.org/
ypaBHEHUI
https://educont.ru/
8 3amauu ¢ mapameTpamu 16 1 3 hit-//www.ismart.ore/
9 [ToBTOpEHME, 0000IICHUE, CUCTEMATH3 AL 16 ) 3 https://educont.ru/
3HAaHUU http://www.ismart.org/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 24
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHBIE
Ne nudpoBbie
Tema ypoka Kourpoas | IIpakTtnuec dp
n/n Beero HbIC KHe oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypchl
1 MHOX€eCTBO, OIepanuy HajJ MHOKECTBAMH U 1 0 0 https://educont.ru/
HMX CBOMCTBA https://www.imumk.ru/
https://educont.ru/
2 narpaMMmel Diepa-Benna 1 0 0 .
Jluarp p https:/www.imumk.ru/
3 [IpuMeneHne TEOPETUKO-MHOKECTBEHHOTO 1 0 0 https://educont.ru/
anrapara JJis pelieHus 3a1a4 https://www.imumk.ru/
PanmonansHeie unciaa. OOBIKHOBEHHEBIE U
https://educont.ru/
4 JECATUYHBIC TPOOH, IPOLICHTHI, 0ECKOHEUHBIE 1 0 0 )
https:/www.imumk.ru/
MIePUOIUYECKHE IpoOH
PanmonansHeie unciaa. OOBIKHOBEHHEBIE U
https://educont.ru/
5 JECATUYHBIC IPOOH, TIPOLICHTHI, 0ECKOHEUHBIE 1 0 1 )
https:/www.imumk.ru/
MIePUOIUYECKHE TpoOH
6 [Ipumenenue qpobei u TPOLEHTOB JUIs 1 0 0 https://educont.ru/
peUIeHUs TPUKIATHBIX 33034 https://www.imumk.ru/
7 [Ipumenenue npoOeit U MPOLIEHTOB ISt 1 0 0
pEeLIECHHS TPUKIIAIHBIX 33/1a4
g JleficTBUTENIbHBIC YK CIIa. PallioHaIbHEIE U 1 0 0 https://educont.ru/
HUPPALUOHAIBHBIE YUCIIA https://www.imumk.ru/
9 ApudmeTndeckue oneparuu c 1 0 0 https://educont.ru/
EHCTBUTEILHBLIMHU YHCIIAMH https://www.imumk.ru/
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Mopnynp AEMCTBUTEIBHOTO YHCIIA U €r0

10 .
CBOICTBa
[TpubnmkEHHBIC BRIYUCIICHUS, TIPaBHIIA
1 o . A 1 OLEHKA D3 ara https://educont.ru/
KpYIJIE€HHUS, IPUKUAKA U HK JIBTAT .
pyr N PHic t pe3y https://www.imumk.ru/
BBIYMCIIEHUI
OCHOBHBIE METObI PEIICHUS LETbIX U

12 00HO-paAIlMOHAIILHBIX YPAaBHEHUN 1 hetpsi:/feducont. i
P pan yp https:/www.imumk.ru/
HEpPaBEHCTB
OCHOBHBIE METObI PEIICHUS LETbIX U

13 00HO-paAIlMOHAIILHBIX YPAaBHEHUN 1 hitps://educont.ru/

P pan yp https:/www.imumk.ru/
HEpPaBEHCTB
OCHOBHBIE METObI PEIICHUS LETbIX U

14 JIpOOHO-pallMOHANIBHBIX YPAaBHEHUHN 1
HEpPaBEHCTB
MHOro4ieHsl OT OJIHOW MEPEMEHHOM.

15 Jlemenne MHOTOYJIEHA HA MHOTOYJICH C hetpsi:/feducont. i

https://www.imumk.ru/
octaTtkoM. Teopema besy

16 MHOro4JIeHBI ¢ HebIMHA KO QUIIMeHTaMU. https://educont.ru/
Teopema Buera https:/www.imumk.ru/

17 Pemrenne cucreM JTUHEHHBIX YPaBHEHUIH hitps://educont.rw

yp https:/www.imumk.ru/
. . https://educont.ru/
18 Pemenue cucrem JIMHEHHBIX YpaBHEHUI ,
https://www.imumk.ru/
Martpuna cCuCTEMBI JINHEWHBIX YPAaBHEHHM.

19 Onpenenurtenb MaTPUILLI 2X2, €r0 https://educont.ru/
F€OMETPUUYECKHUI CMBICII U CBOMCTBA; https://www.imumk.ru/
BBIUHCIIEHHUE €T0 3HAUECHUS

20 Onpenenurens MaTpULBL 2X2, €ro https://educont.ru/
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IF€OMETPUYECKHUI CMBICI U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

https://www.imumk.ru/

HpI/IMeHeHI/Ie OIpCACIINTCIIA I PCHICHHA

https://educont.ru/

21 .
CUCTEMBI JINHEWHBIX YPaBHEHUU https:/www.imumk.ru/
” Pemenue npuknaaHbixX 3a/1a4 ¢ MOMOIIBIO https://educont.ru/
CUCTEMBI JINHEHHBIX YPaBHEHUN https://www.imumk.ru/
3 Pemenue npuknaaHpixX 3a/1a4 ¢ MOMOIIBIO https://educont.ru/
CUCTEMBI JINHEHHBIX YPaBHEHUN https:/www.imumk.ru/
KonrtponsHas padora: "PannonansHble
24 aBHEHHS U HepaBeHCTBA. CUCTEMBI https./feducont.rut
ypastt PaABCHCTEA. https://www.imumk.ru/
JIMHEHHBIX ypaBHEHUH"
@OyHKIMsA, c10co0bI 3aJaHUs (HYHKITHH.
25 BsyaHMHO oOpaTtHbIe PYHK 1/11/1(1)}1]<0MH03H ust https./feducont.rut
0 00P YHICIHH. H https://www.imumk.ru/
byHKIUI
26 I'padux pyHKIHH. DIeMEHTapHbIC https://educont.ru/
npeoOpa3oBanus rpapukoB QyHKIHNA https://www.imumk.ru/
OO6nacTh ornpeneaeHus: © MHOXKECTBO
27 3HaueHni GyHkiuu. Hynu GyHakimm hitps. wducontru.
YHicwH. Hy YHICIUH. https:/www.imumk.ru/
[TpoMexyTKH 3HAK TOCTOSTHCTBA
YéErHble U HEYETHBIE (PYHKIIHH.
28 [Tepuonnueckue ¢pynkuuu. [IpomexyTku hitps. ducontru
pHoA yHiwH. 1p Y https:/www.imumk.ru/
MOHOTOHHOCTH (PYHKIIMH
MakcumMyMbl U MUHUMYMBI (DYHKITHH.
Y yMEL By https://educont.ru/
29 Haubonbiiee u HanMeHblIlIee 3HaYCHHE .
https://www.imumk.ru/
(GYHKIIUU Ha IPOMEKYTKE
30 JluneitHasi, kBagpaTHdHas U IpoOHO- https://educont.ru/
TUHeHHas QyHKIUH https:/www.imumk.ru/
31 DJeMEHTAapHOE UCCIIEI0OBAaHUE U ITIOCTPOEHHE https://educont.ru/
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rpaduKoB STUX QYHKIHAN

https://www.imumk.ru/

BHGMGHTapHOG HCCJICAOBAHUC U IIOCTPOCHUC

https://educont.ru/

32 .
rpadukoB 3TUX QYHKIUH https://www.imumk.ru/
1 Crenens ¢ LenbIM Noka3areneM. bunom
Herotona
34 Crenens ¢ 1eNbIM MoKa3zareneM. bunom https://educont.ru/
Hprotona https://www.imumk.ru/
35 Crenennast QyHKIUS C HATYPAITbHBIM U https://educont.ru/
LeJIbIM NoKa3zaresneM. E€ cBoiicTBa u rpaduk https://www.imumk.ru/
36 KonTponbnas pabota: "Crenennas QyHKIHS. https://educont.ru/
E€ cBoiicTBa u rpadpux” https://www.imumk.ru/
37 ApubdmeTnieckuii KopeHb HaATypaIbHOM https://educont.ru/
CTEIIEHU U €r0 CBOMCTBA https://www.imumk.ru/
38 Apudmerndecknil KOpeHb HaTypaTbHON
CTEIIEHU U €r0 CBOMCTBA
39 [IpeoOpa3oBaHus YNCIOBBIX BHIPAKCHHH, https://educont.ru/
COZEPIKAILMX CTEIICHU U KOPHU https:/www.imumk.ru/
40 [IpeoOpazoBaHMs YHCIOBBIX BBIPAKCHUH, https://educont.ru/
COJIEpKallUX CTENEHU U KOPHU https:/www.imumk.ru/
41 [IpeoOpazoBaHMs YHCIOBBIX BBIPAKCHUH, https://educont.ru/
COJIEpKalllUX CTENEHU U KOPHU https:/www.imumk.ru/
Uppannonansusie ypaBHeHus1. OCHOBHBIE
42 M:’[I‘)O bl PELICHUS Z ; AlMOHAIIbHBIX hulpe:educonl.y
AP Pe ppatt https://www.imumk ru/
YpaBHEHUI
Uppannonansusie ypaBHeHus1. OCHOBHBIE
PP P https://educont.ru/
43 METO/Ibl PEIIEHUS HPPALMOHAIBHBIX

YpaBHEHUI

https://www.imumk.ru/
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Wppanmonanbuble ypaBHeHUs. OCHOBHbBIE

https://educont.ru/

44 METO/Ibl PEIIEHUS HPPALMOHAIBHBIX .
a pu ppatt https://www.imumk.ru/
ypaBHEHUH
45 PaBHOCWIIBHBIE IIEPEXO/IBI B PELICHUN https://educont.ru/
MPPALMOHAIIBHBIX YPAaBHEHUU https:/www.imumk.ru/
46 PaBHOCUITBHBIE TIEPEXO/IBI B PEILIEHUUN https://educont.ru/
HUPPALMOHATIBHBIX YPaBHEHUM https://www.imumk.ru/
47 PaBHOCUITBHBIE TIEPEXO/IBI B PEILIEHUUN https://educont.ru/
MpPPALMOHAIIBHBIX YPaBHEHUM https://www.imumk.ru/
48 PaBHOCWIIBHBIE IIEPEXO/IBI B PELICHUN https://educont.ru/
MPPALMOHAIIBHBIX YPAaBHEHUU https:/www.imumk.ru/
CaoiicTBa 1 rpaduK KOpHS N-0M CTENEHU KaK
49 o S https://educont.ru/
HKIUU THOM CTETICHU C HAT bHBIM .
YHEH p yp https://www.imumk.ru/
II0Ka3aTeJIeM
CaoiicTBa ¥ rpaduK KOpHs N-0M CTENEHU KaK
50 o 06DATHO CTEMEHH ¢ HATYDAT https://educont.ru/
HKIUU THOM CTETICHU C HAT bHBIM .
YHKIL P yp https://www.imumk.ru/
II0Ka3aTeJIeM
KonTponbnast pabota: "CBoiicTBa u rpaduk
51 KOpHs n-0M crenenu. MppanuonansHbie s hocont.in
p - ppatt https:/www.imumk.ru/
ypaBHeHuUs"
57 CreneHb ¢ pallMOHAJIBHBIM TTOKa3aTeeM U €€ https://educont.ru/
CBOICTBa https:/www.imumk.ru/
53 Crenenb ¢ pallnOHAIbHBIM I10Ka3aTENEM U €€
CBOICTBa
54 Crenens ¢ palioOHAIBHBIM ITOKa3aTeIeM U € https://educont.ru/
CBOMCTBa https://www.imumk.ru/
55 [TokazarenbHas pyHKIMS, €€ CBOWMCTBA U https://educont.ru/

rpaduk

https:/www.imumk.ru/
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Hcnonp3oBanue rpaduka GyHKIHH 17151

https://educont.ru/

36 pelLIeHNs] YpaBHEHHI https://www.imumk.ru/

57 Hcnonp3oBanue rpaduka GyHKIHHA 1151 https://educont.ru/
peuieHusl ypaBHEHU I https:/www.imumk.ru/

53 ITokazarenbHble ypaBHEeHUSA. OCHOBHBIE https://educont.ru/
METO/Ibl PELICHNUS [T0KA3aTEIbHbIX YPABHEHUM https:/www.imumk.ru/

59 ITokazarenbHble ypaBHEeHUA. OCHOBHBIE https://educont.ru/
METO/Ibl PELICHNUS [T0KA3aTEIbHBIX YPABHEHUM https://www.imumk.ru/

60 IlokazarenbHble ypaBHEeHUsI. OCHOBHBIE https://educont.ru/
METO/BI PELICHMS [IOKA3aTEIbHbIX YPAaBHEHUN https:/www.imumk.ru/

61 Kontposnbnas padora: "[lokazarenpHas https://educont.ru/
¢bynkuwms. [lokazarenbHbie ypaBHEHHS " https://www.imumk.ru/

. https://educont.ru/
62 Jlorapudwm gucna. CoiicTa iorapupma httos://swww imumk.ru/

. https://educont.ru/
63 Jlorapudm uucna. CpoiicTBa norapupma htths:// ik ru/

. https://educont.ru/
64 Jlorapudm uucna. CpoiicTBa norapupma httos:// ik ru/

65 b https://educont.ru/
JlecsiTuuHBIE U HATYpaJibHbIE JJOTapUPMBbI hitts://www.imumk.r/

66 b https://educont.ru/
JlecsaTUUHBIE U HATYpaJIbHbIE JJOTapU(PMBbI httns:/www imumk ru/

67 [IpeoOpa3oBaHue BBIpAXKECHHUN, COACPIKAIIINX https://educont.ru/
norapu@mbl https://www.imumk.ru/

68 [IpeoOpa3oBaHue BBIPAXKECHHUN, COACPIKAIIINX https://educont.ru/
Jorapupmbl https:/www.imumk.ru/

69 [IpeobOpazoBaHue BRIpAXKEHUN, CONCPKAIIIX https://educont.ru/

Jorapudmpl

https:/www.imumk.ru/
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Jlorapudmuueckas pyHkuus, e€ cBoiCTBa U

https://educont.ru/

70 .
rpauk https://www.imumk.ru/
71 Jlorapudmuueckas pyHkmus, e€ CBOMCTBa U https://educont.ru/
rpaduk https://www.imumk.ru/
7 Hcnons3oBanue rpaduka GyHKIUN AJs https://educont.ru/
pelieHus: ypaBHEHU I https:/www.imumk.ru/
7 Hcnons3oBanue rpaduka GyHKIUN AJs https://educont.ru/
pelieHus: ypaBHEHU I https:/www.imumk.ru/
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE
74 METO/bI PEIICHHUS JIOTApUPMUUECKUX ALps: ediontis
AP Pe P https://www.imumk ru/
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
75 METO/bI PEIICHHUS JIOTapUPMUUECKUX ALps: edontin
AP Pe P https://www.imumk ru/
YPaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
76 METO/Ibl pelIeHUs Jorapu(PMUIECKUX ALps: edontin
AP Pe P https://www.imumk ru/
YpPaBHEHUU
77 PaBHOCUITBHBIE TIEPEXO/IBI B PEIIEHUU https://educont.ru/
Jorapu(MUUECKUX YpaBHEHUN https://www.imumk.ru/
73 PaBHOCUITBHBIE TTEPEXO/IBI B PEILIEHUUN https://educont.ru/
Jorapu(MUYECKUX ypaBHEHUN https://www.imumk.ru/
79 KontponsHas padora: "Jlorapupmmaeckas
¢bynkuus. Jlorapudpmudeckue ypaBHeHus"
20 Cunyc, KOCHHYC, TAHT€HC M KOTAaHI'€HC https://educont.ru/
YUCIIOBOI'O apryMeHTa https://www.imumk.ru/
21 CuHyC, KOCHHYC, TAHT'€HC U KOTAHI€HC https://educont.ru/

YHUCJIOBOI'O apryMeHTa

https:/www.imumk.ru/
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ApKCHUHYC, apKKOCHHYC U aPKTaHI'€HC

https://educont.ru/

82 .
YUCIIOBOTO APTYMEHTA https://www.imumk.ru/
23 ApKCHUHYC, apKKOCHHYC U apKTaHI'€HC https://educont.ru/
YUCII0OBOI'O apryMeHTa https:/www.imumk.ru/
TpuronomeTrpuueckas OKpy HOCTb,
’4 P b by https://educont.ru/
onpenenveHHe TPUTOHOMETPUUECKUX https.// mumk i/
(GyHKIIUI YUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy* HOCTb,
85 P b by https://educont.ru/
onpenenveHHe TPUTOHOMETPUUECKUX https.// mumk i/
(GyHKIUI YMCIOBOTO apryMeHTa
36 o b https://educont.ru/
CHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI https.// mumk i/
g7 0 b https://educont.ru/
CHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI https.// mumk i/
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI hitps. ducontru.
P P Py https://www.imumk.ru/
39 o b https://educont.ru/
CHOBHbIE TPUTOHOMETPUYECKHE (POPMYIIbI httos://swww imumk ru/
90 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX https://educont.ru/
BBIPKECHU I https://www.imumk.ru/
91 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX https://educont.ru/
BBIPAKECHUI https:/www.imumk.ru/
9 [IpeobOpazoBaHKe TPUTOHOMETPUICCKUX https://educont.ru/
BBIpAYKCHU I https:/www.imumk.ru/
93 [IpeobOpazoBaHKe TPUTOHOMETPUICCKUX https://educont.ru/
BBIpAYKCHU I https:/www.imumk.ru/
94 Pemenne TpuroHoMeTpu4ECKUX YpaBHEHHUN
95 Peurenue TpuroHoMeTpruueCKuX ypaBHEHUM https://educont.ru/
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https://www.imumk.ru/

https://educont.ru/

96 Perenue TpuroHoMeTpruueCKuX ypaBHEHUM hitps.// mumk ru/
97 Permtenne TpUrOHOMETPUYECKUX YPABHEHUN https://educont.r/
P p My https://www.imumk.ru/
08 p . https://educont.ru/
€IICHNE TPUTOHOMETPUUYECKUX YPABHEHUI hits://www.imumk.r/
99 Perttenyie TpUroHOMETPUUYECKUX YPABHEHUH hitps://educont.rw/
p p yp https://www.imumk.ru/
100 p . https://educont.ru/
€IIeHNE TPUTOHOMETPUUYECKUX YPABHEHUI httns.// mumk ru/
KontponsHas padora:
101 = https://educont.ru/
PUTOHOMETPUYECKUE BBIPAXKCHUS U hits://www.imumk.r/
TPUTOHOMETPUYECKHE YpaBHEHUA"
ITocnegoBaTenbLHOCTH, CIIOCOOBI 3aaHUs
102 5 M https://educont.ru/
HOCJ‘IGI[OBEITGJ‘ILI—{OCTGI/I. €TOoI httns:// mumk.ru/
MaTeMaTUYeCKOW UHIYKLIUH
MOHOTOHHBIE U OTPAHUYCHHBIE
103 1 https://educont.ru/
nocaeaoBarenbHoCcTH. MicTopus ananuza httns.// mumk.ru/
OECKOHEYHO MaJIbIX
https://educont.ru/
104 Apudmerndeckast mporpeccus httns:/www imumk ru/
105 r https://educont.ru/
€oMeTpUYEeCcKas Mporpeccust httns.// mumk ru/
106 beckoHneuHo yObIBatomiasi reoMeTpudeckas https://educont.ru/
Iporpeccus https:/www.imumk.ru/
107 Cymma O6eckOHEYHO yObIBaroOIIei https://educont.ru/

reOMETPUUECKOMN MPOTrpecCHu

https:/www.imumk.ru/



https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/
https://educont.ru/
https://www.imumk.ru/

JIMHENHBIN U SKCIOHEHIUAJIBHBIN POCT.

https://educont.ru/

108 .
Hucno e. DopMya ClI0KHBIX TPOLUEHTOB https:/www.imumk.ru/
109 JIMHENHBIN ¥ SKCIOHEHIUAJIBHBIN POCT. https://educont.ru/
Yucno e. Dopmyiia CI0KHBIX IPOLEHTOB https://www.imumk.ru/
110 Hcnonbs3oBanue nporpeccuu Juisi peleHus
peanbHBIX 3a/1a4 IPUKIAJHOTO Xapakrepa
11 Kontposnbnas padora: "[locinenoBarenbHOCTH https://educont.ru/
U nporpeccun” https:/www.imumk.ru/
112 H b . https://educont.ru/
enpepbiBHbIE (DYHKIIMHM U UX CBOMCTBA httos// ik ru/
113 Touka pa3pbeiBa. ACUMITOTHI rPa)KOB https://educont.ru/
byHKIUi https:/www.imumk.ru/
114 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX HA https://educont.ru/
OTpE3KE https://www.imumk.ru/
115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX HA https://educont.ru/
OTpE3KE https://www.imumk.ru/
116 M https://educont.ru/
€TOJ1 UHTEPBAJIOB JJI PELICHUS HEPABEHCTB httos.// ik ru/
117 M https://educont.ru/
€TOJ] UHTEPBAJIOB JIJI1 PELICHUS] HEPABEHCTB hitps://www.imumk.ru/
118 M €HUS HEPaBEHCTB hulpe:educonl.y
CTOAL HITEPBATIOn AU pEtl P https://www.imumk.ru/
119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX https://educont.ru/
GYHKIUH 1S pereHusl 3a/1a4 https://www.imumk.ru/
120 IIpuMeHeHne CBOWCTB HENPEPBIBHBIX https://educont.ru/
GYHKIUH 1S pereHusl 3a1a4 https://www.imumk.ru/
https://educont.ru/
121 [lepBast u BTOpast NpoM3BOIHBIE PYHKIIUU

https://www.imumk.ru/
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Onpenenenre, reOMETPUIECKUI CMBICI

https://educont.ru/

122 MIPOU3BOAHOMN https://www.imumk.ru/
Onpenenenne, GU3NIECKUN CMBICIT https://educont.ru/

123 . .
IIPOU3BOJIHOU https://www.imumk.ru/
VYpaBHeHHE KacaTeIbHOU K rpaduky https://educont.ru/

124 .
byHKIIUN https:/www.imumk.ru/
YpaBHeHHE KacaTeIbHOU K rpaduKy https://educont.ru/

125 .
byHKIMN https:/www.imumk.ru/

126 I . https://educont.ru/

POM3BOJIHBIC AJICMEHTAPHBIX (PYHKITHIA httos// oumk o/

127 I o https://educont.ru/

POM3BOJIHBIC AJICMEHTAPHBIX (PYHKITHIA httos//www imumk u/

128 [IpousBoagHas cyMMsbl, IPOU3BEICHHUS, https://educont.ru/
YaCTHOTO ¥ KOMITO3ULIMU (DYyHKIUI https:/www.imumk.ru/

129 [Ipou3sBoaHast CyMMBI, IPOU3BEICHHUS, https://educont.ru/
YaCTHOTO ¥ KOMITO3ULIMU (DYyHKITUI https://www.imumk.ru/

130 [Ipou3BoaHast CyMMBI, IPOU3BEICHHUS, https://educont.ru/
YaCTHOTO ¥ KOMITO3UIMU (DyHKIIUNA https:/www.imumk.ru/

" " https://educont.ru/

131 KonTponbnas padora: "[IponsBoaHas https://swww.imumk i/
[ToBTOpEHME, 0000IIEHNE, CHCTEMATH3ALIH https://educont.ru/

132 - .
3HaHuii: "YpaBHeHus" https:/www.imumk.ru/
[ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIIS https://educont.ru/

133 . :
3HaHui: "OyHkuun" https://www.imumk.ru/

134 " 6 https://educont.ru/

TOroBasi KOHTPOJbHAs padbora httos// ik ru/
https://ed t.ru/

135 HToroBast KOHTpOJIBbHAs paboTa e v

https://www.imumk.ru/
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136

[ToBTOpeHmEe, 006001IEHNE, CUCTEMATH3AIUS
3HAHUH

https://educont.ru/
https://www.imumk.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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10

20



https://educont.ru/
https://www.imumk.ru/

11 KIIACC

Konu4yectBo yacos DJIeKTPOHHBIE
Ne Kourpoas | IIpakruyec | HH(PPOBbIE
Tema ypoka p p bp
n/n Bceero HbIE KHe oOpa3oBaTe/ibHbIE
padoTbI padoThI pecypchl
1 [IpuMeHeHne MPON3BOIHOMN K UCCIIEIOBAHUIO 1 0 0 https://educont.ru/
(yHKLMI HA MOHOTOHHOCTb U DKCTPEMYMBI http://www.ismart.org/
) [IpuMeHeHne MPON3BOIHOM K UCCIIETOBAHUIO 1 0 0 https://educont.ru/
(yHKLIMI HA MOHOTOHHOCTb U DKCTPEMYMBI http://www.ismart.org/
3 [IpuMeHeHne TPOU3BOTHOM K UCCIETOBAHUIO 1 0 0 https://educont.ru/
(byHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBI http://www.ismart.org/
4 [IpuMeHeHne MPON3BOIHOM K UCCIIEIOBAHUIO 1 0 0 https://educont.ru/
(yHKLMI HA MOHOTOHHOCTb U DKCTPEMYMBI http://www.ismart.org/
5 [IpuMeHeHne MPON3BOIHOM K UCCIIETOBAHUIO 1 0 1 https://educont.ru/
(yHKLIMI HA MOHOTOHHOCTb U DKCTPEMYMBI http://www.ismart.org/
6 [IpuMeHeHne MPON3BOIHOMN K UCCIIEIOBAHUIO 1 0 1 https://educont.ru/
(yHKLIHMI HA MOHOTOHHOCTb U DKCTPEMYMBI http://www.ismart.org/
Haxoxnenne HauOobIIero 1 HAUMEHbBIIETO
7 3HAYCHMS HENMPEPHIBHON (YHKIIMHM HA 1 0 0 hitps._cduconlru
pep YHKIL http://www.ismart.org/
OTpe3Ke
Haxoxnenne HauOobIIero 1 HAMMEHbIIETO
8 3HAYCHMS HEMPEPhIBHON (YHKIIMH HA 1 0 0 hitps. cduconlru
pep YHKIL http://www.ismart.org/
OTpe3Ke
Haxoxxnenne HanOoIbIIero 1 HANMEHBIIETO
9 3HAUEHUs HEMPEPHIBHON (PYHKIINH Ha 1 0 0
OTpe3Ke



https://educont.ru/
http://www.ismart.org/
https://educont.ru/
http://www.ismart.org/
https://educont.ru/
http://www.ismart.org/
https://educont.ru/
http://www.ismart.org/
https://educont.ru/
http://www.ismart.org/
https://educont.ru/
http://www.ismart.org/
https://educont.ru/
http://www.ismart.org/
https://educont.ru/
http://www.ismart.org/

HaXO)KILGHI/IG HanOOJIBIIEr0 U HAUMEHBIIIETO

https://educont.ru/

10 3HAYCHU HEIIPEPLIBHON (DYHKIIMH Ha )
pep byrxn http://www.ismart.org/
OTpe3Ke
Haxoxnenue HanOOJIBIIETO U HAUMEHBIIIETO
1 sHaYe elne off ¢ N https://educont.ru/
Ha4YEeHUS HENIPEPBIBHON HYHKIINU H )
pep YHKI http://www.ismart.org/
OTpE3KE
Haxoxnenue HanOOJIBIIIETO U HAUMEHBIIIETO
12 sHade elne off ¢ N https://educont.ru/
Ha4YEHUS HENIPEPBIBHON HYHKIINU H )
pep YHKI http://www.ismart.org/
OTpE3KEe
[IprmeHeHre Mporu3BOHOM ISl HAXOXKICHUS
13 HAWJIYUILIErO PEMICHUS B IIPUKIIATHBIX hitps://educont.rw/
yd P p A http://www.ismart.org/
3aJa49ax
[IprmeHeHre npor3BOHOM ISl HAXOXKICHUS
14 HAWJIYUILIErO PEMICHUS B IIPUKIIATHBIX hitps://educont.rw
yd P p A http://www.ismart.org/
3aayax
[IpuMeHneHne TPOU3BOTHON JJIst
15 OIIPEAEIIEHUS CKOPOCTU U YCKOPEHUS https://educont.ru/
mpolecca, 3a1aHHOr0 PopMyYJIIOi UITH http://www.ismart.org/
rpagukoM
[IprmeHeHue mporu3BOIHOM IS
16 OIIPEAEIIEHUS CKOPOCTU U YCKOPEHUS https://educont.ru/
mpolecca, 3a1aHHOr0 POopMYJIIOi UITH http://www.ismart.org/
rpaduKom
17 KoMnosmist dyHKiuii https://educont.ru/
1 YHKI http://www.ismart.org/
18 Kommosumms byt https://educont.ru/
1 YHKI http://www.ismart.org/
19 Kommozutust ¢hyHKImit https://educont.ru/
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http://www.ismart.org/

['eomeTrpuueckue oOpa3bl ypaBHEHH Ha

https://educont.ru/

20 KOOPAMHATHOW INIOCKOCTH http://www.ismart.org/
)1 I'eomerpuueckue o6pa3bl ypaBHEHUI HA https://educgnt.ru/
KOOPAMHATHOW IIOCKOCTH http://www.ismart.org/
” KoHntponbnas padora: "UccnenoBanue https://educgnt.ru/
GyHKIHUI ¢ TOMOIIBIO TPOU3BOTHOM" http://www.ismart.org/
7 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO https://educgnt.ru/
nepBOOOPa3HBIX http://www.ismart.org/
24 [TepBo0oOpa3HbIe NIeMEHTaPHBIX (QYHKIINH. https://eduC(?nt.ru/
[IpaBuna HaxoXkAEHUS IEPBOOOPA3HBIX http://www.ismart.org/
75 [TepBo0OOpa3HbIe NIeMEHTAPHBIX (QYHKIIHH. https://eduC(?nt.ru/
[IpaBuna HaxoXkAEHUSI IEPBOOOPA3HBIX http://www.ismart.org/
2% Nuterpan. ['eomeTpudeckuii CMbICI https://educgnt.ru/
HHTErpana http://www.ismart.org/
7 Brruncnenue onpeaenéHHOrO HHTErpaia mno https://educgnt.ru/
dopmyne Herorona-Jleitbnuia http://www.ismart.org/
)3 Brruncnenue onpenenéHHOro MHTErpaia 1o https://eduC(?nt.ru/
dopmyne Hetotona-JIeitonunia http://www.ismart.org/
9 [IpuMeHeHne nHTErpaIa I HaXOXKICHUS https://educgnt.ru/
TUIOINAACH TUIOCKUX (UTYP http://www.ismart.org/
30 [IpuMeHeHne nHTETrpaIa JAJIs1 HAXOXKJICHUS https://educgnt.ru/
00BEMOB reOMETPUYECKHUX TEI http://www.ismart.org/
31 [Tpumepsl perenuit 1udhepeHIuaTbHbIX https://educgnt.ru/
YPaBHEHHI http://www.ismart.org/
0 [Tpumeps! perenuii muddepeHamTbHbIX https://educont.ru/

ypaBHEHUU

http://www.ismart.org/
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MaremaTiueckoe MOJEINPOBAHUE PeaJIbHbBIX

https://educont.ru/

33 IIPOLIECCOB C MOMOLIBIO AP PEepEeHIINATBHBIX .
pon . w10 i depertt http://www.ismart.org/
YpaBHEHUU
34 KonTponsnas padora: "[lepBoobpasnast u https://educont.ru/
uHTerpan” http://www.ismart.org/
35 Tpuronomerpuyeckue GyHKINH, UX https://educont.ru/
CBOICcTBa U rpaduKu http://www.ismart.org/
36 Tpuronomerpuyeckue GyHKINH, UX https://educont.ru/
CBOICcTBa U rpaduKu http://www.ismart.org/
37 Tpuronomerpuieckue GyHKINHU, UX https://educont.ru/
CBOWCTBA ¥ rpaduKu http://www.ismart.org/
33 Tpuronomerpuieckne GyHKINHU, UX https://educont.ru/
CBOWCTBA M rpaduKu http://www.ismart.org/
39 Tpuronomerpuyeckue GyHKINH, UX https://educont.ru/
CBOIicTBa U rpaduKu http://www.ismart.org/
OT60p KOpHEH TPUTOHOMETPHUIECKHUX
40 ABHEHILH ¢ OMOLLLIO https://educont.ru/
yp IHU http://www.ismart.org/
TPUTOHOMETPUUECKOMN OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX
41 ABHOHIL C OMOLLLIO https://educont.ru/
yp HIU http://www.ismart.org/
TPUTOHOMETPUUECKOUN OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX
49 ABHCHII ¢ HOMOLLLIO https://educont.ru/
BHEHHI C IIOMOIITb .
yp HIU http://www.ismart.org/
TPUTOHOMETPHUUECKOI OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX
43 ABHCHII ¢ HOMOLLLO https://educont.ru/
BHEHHI C TIOMOIIb .
yp HIU http://www.ismart.org/
TPUTOHOMETPHUUECKOI OKPY>KHOCTH
44 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB https://educont.ru/
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http://www.ismart.org/

https://educont.ru/

45 Pemienue TpuroHOMETpUYECKUX HEPABEHCTB .
http://www.ismart.org/
https://educont.ru/

46 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB .
http://www.ismart.org/
https://educont.ru/

47 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB .
http://www.ismart.org/

KoHntponbnas padora: "I'paduku
48 TPUTOHOMETPUYECCKUX (PYHKIIHHA hitps._cduconlru
p p YHICIUH. http://www.ismart.org/
Tpuronomerpuueckue HepaBeHCTBA"
49 OCHOBHBIE METO/IbI PEIICHUS https://educont.ru/
[I0KA3aTEJIbHBIX HEPABCHCTB http://www.ismart.org/
50 OCHOBHBIE METO/IbI PEIICHUS https://educont.ru/
[I0KA3aTEJIbHBIX HEPABCHCTB http://www.ismart.org/
51 OCHOBHBIE METO/IbI PEILICHUS https://educont.ru/
[I0KA3aTEJIbHBIX HEPABCHCTB http://www.ismart.org/
59 OCHOBHBIE METO/IbI PEILICHUS https://educont.ru/
[I0Ka3aTeJIbHbIX HEPABEHCTB http://www.ismart.org/

53 OCHOBHBIE METO/IbI PEIICHUS https://educont.ru/

norapu(pMHUECKUX HEPABEHCTB http://www.ismart.org/

54 OCHOBHBIE METO/IbI PEIICHUS https://educont.ru/

norapu(pMHUECKUX HEPABEHCTB http://www.ismart.org/

55 OCHOBHBIE METO/IbI PEILICHUS https://educont.ru/

Jorapu()MHUECKIX HEPABEHCTB http://www.ismart.org/

56 OCHOBHBIE METO/IbI PEILICHUS https://educont.ru/

Jorapu(p)MHUECKIX HEPABEHCTB http://www.ismart.org/
57 OCHOBHBIE METO/IbI PEIICHUS https://educont.ru/

VPPALMOHAJIBHBIX HEPABEHCTB

http://www.ismart.org/
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OCHOBHBIC MCTOJbI pCUICHUA

https://educont.ru/

58 .
UppaIMOHAILHBIX HEPABEHCTB http://www.ismart.org/
59 OCHOBHBIE METO/IbI PEIICHUS https://educont.ru/
HppaluOHAIBHBIX HEPABEHCTB http://www.ismart.org/
60 OCHOBHBIE METO/IbI PELIECHUS https://educont.ru/
UppaIMOHATILHBIX HEPABEHCTB http://www.ismart.org/
61 ['padpuaeckue MeTOIBI PEIICHUS https://educont.ru/
HMppalOHAJIbHBIX YPaBHEHUI http://www.ismart.org/
62 I'paduaeckue MeTOIBI pemeHHS https://educont.ru/
UppaIMOHAIBLHBIX YPAaBHEHHIMA http://www.ismart.org/
63 ['papraeckue MeTOIBI PEIICHUS https://educont.ru/
MOKA3aTeIbHBIX YPABHCHHIM http://www.ismart.org/
64 ['padmyeckue METOABI peLICHUS
MIOKa3aTeJIbHbIX HEPABEHCTB
65 ['papraeckue MeTOIBI PEIICHUS https://educont.ru/
jorapupMUUECKUX ypaBHEHUN http://www.ismart.org/
66 I'paduueckue MeTOIBI pemeHHS https://educont.ru/
norapu(pMHUECKUX HEPABEHCTB http://www.ismart.org/
67 ['padpuaeckue MeTOBI PEIICHUS https://educont.ru/
Jorapu(h)MHUECKIX HEPABEHCTB http://www.ismart.org/
['padprueckue MeTobl pelIeHUs
pad P https://educont.ru/
68 MOKA3aTEeNbHBIX U JTOTapu(OMUUECKUX .
. http://www.ismart.org/
YpaBHEHUU
['padprueckue MeTobl pelIeHus
pad P https://educont.ru/
69 MOKA3aTEeNbHBIX U JOTapU(OMUUECKUX .
. http://www.ismart.org/
YpaBHEHUU
https://educont.ru/
70 ['padpuaeckue MeTOBI PEIICHUS

http://www.ismart.org/



https://educont.ru/
http://www.ismart.org/
https://educont.ru/
http://www.ismart.org/
https://educont.ru/
http://www.ismart.org/
https://educont.ru/
http://www.ismart.org/
https://educont.ru/
http://www.ismart.org/
https://educont.ru/
http://www.ismart.org/
https://educont.ru/
http://www.ismart.org/
https://educont.ru/
http://www.ismart.org/
https://educont.ru/
http://www.ismart.org/
https://educont.ru/
http://www.ismart.org/
https://educont.ru/
http://www.ismart.org/

NIOKA3aTeIbHBIX U JIOTAPU(PMUIECKUAX
HEPaBEHCTB

['padmyeckue METOABI peLICHUS

https://educont.ru/

71 MMOKa3aTeIbHBIX U JIOTapU(PMHUCCKUX ;
prdp http://www.ismart.org/
HEPABEHCTB
KontponsHas padora: "UppanroHaibHble
P P bp ’ https://educont.ru/
72 MOKAa3aTeJIbHBIC U JIOTapU(PMUUYECKHEC )
| http://www.ismart.org/
HEpPaBEHCTBA
KomruiekcHbie uncna. Anredpanyeckas 1
73 TPUTOHOMETPHUYECKast (POPMBI 3aITUCH hetps:feducont.ru?
p p P http://www.ismart.org/
KOMILIEKCHOT'O YHcIIa
KomruiekcHbie uncna. Anredpanyeckast 1
74 TPUTOHOMETpHYECKast (POPMBI 3aITUCH hitps://educont.ru/
p p p http://www.ismart.org/
KOMILIEKCHOT'O YHcIia
75 ApudmeTndeckue oneparuu c https://educont.ru/
KOMIIJIEKCHBIMH YHCJIaMU http://www.ismart.org/
76 Apudmerndeckue onepanuu ¢ https://educont.ru/
KOMIIJICKCHBIMH YHCJIaMHA http://www.ismart.org/
77 N300pakeHre KOMIUICKCHBIX YHCes Ha https://educont.ru/
KOOPJIMHATHOM TIIOCKOCTH http://www.ismart.org/
73 N300pakeHre KOMILICKCHBIX YHCes Ha https://educont.ru/
KOOPJIMHATHOM TIIOCKOCTH http://www.ismart.org/
79 ®opmyna Myaspa. KopHu n-oii crenenu u3 https://educont.ru/
KOMIIJIEKCHOT'O YHCJIa http://www.ismart.org/
20 ®opmyna Myaspa. KopHu n-oii crenenu u3 https://educont.ru/
KOMIIJICKCHOT'O YMCJia http://www.ismart.org/
81 [IpuMeHeHrne KOMIIJIEKCHBIX YUCEIT ISt https://educont.ru/

pEeUICHUA (1)I/ISI/IIIGCKI/IX U I'COMCTPUYCCKHUX

http://www.ismart.org/
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3aaa4

KoHnTtponbHas padora: "KomruiekcHbie

https://educont.ru/

82 .
yucaa" http://www.ismart.org/
23 Hatvoar o 1 LeNbIe THCIa https://educont.ru/
T BHBIE U IIEJIBIC YHUCIT .
yp H http://www.ismart.org/
84 Harypainbnble u nensie yucna L
yp H http://www.ismart.org/
25 [IpuMeHeHne NpHU3HAKOB JEIMMOCTH LIEIIBIX https://educont.ru/
qyHUCell http://www.ismart.org/
26 [IpuMeHeHne TPU3HAKOB JICTMMOCTH LEIIBIX https://educont.ru/
qucen http://www.ismart.org/
g7 [IpuMeHeHne MPU3HAKOB JICTMMOCTH IEIIBIX https://educont.ru/
yucen: HOJl u HOK http.//www.ismart.org/
28 [IprMeHeHne NpU3HAKOB JEIMMOCTH LIEIIBIX https://educont.ru/
gucen: HOJl m HOK http.//www.ismart.org/
29 [IpuMeHeHne TPU3HAKOB JICTMMOCTH LEIIBIX https://educont.ru/
YHCEN: OCTATKH IO MOIYIIIO http://www.ismart.org/
90 [IpuMeHeHne MPU3HAKOB JICTMMOCTH LEIIBIX https://educont.ru/
YHUCEJI: OCTATKU 110 MOAYIIIO http://www.ismart.org/
[IpuMeHeHre NpU3HAKOB ACIIUMOCTHU LEJBIX
91 yucen: aroput™ EBknnaa 11s pereHus hitps:f/educont.ruf
’ p Ala AU p http://www.ismart.org/
3a/1a4 B LIEJIbIX YUCIIAX
9 KonTponbhast padora: "Teopus nenbix https://educont.ru/
yucen" http://www.ismart.org/
CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
https://educont.ru/
93 PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI- .
http://www.ismart.org/
CJIEACTBHUS
94 CucremMa 1 COBOKYITHOCTb YpaBHEHUH. https://educont.ru/
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PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-
CIICACTBUA

http://www.ismart.org/

OCHOBHBIE MCTOJbI PCHICHUA CUCTCM U

https://educont.ru/

95 .
COBOKYITHOCTEH pallOHAJIBHBIX YPAaBHEHUN http://www.ismart.org/
OCHOBHBIE METO/IbI PEILICHUS] CHCTEM U
N https://educont.ru/
96 COBOKYITHOCTEH MppalMOHAIbHBIX .
N http://www.ismart.org/
YpaBHEHUU
97 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U https://educont.ru/
COBOKYITHOCTEM ITOKA3aTEJIbHBIX YPABHEHUI http://www.ismart.org/
98 OCHOBHBIE METO/IbI PEIICHUS] CHCTEM U https://educont.ru/
COBOKYIIHOCTEM MOKa3aTEIbHbIX YPABHEHUN http://www.ismart.org/
OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U
. https://educont.ru/
99 COBOKYITHOCTEH JIOTapu(PMUIECKIX .
- http://www.ismart.org/
ypaBHEHUI
OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U
. https://educont.ru/
100 COBOKYITHOCTEH JIOTapu(PMUIECKIX .
- http://www.ismart.org/
ypaBHEHUI
[IpuMeHeHne cucTeM K pelIeHUo
MaTeMaTUYECKHX 3a/1a4 U 3a]a4 U3
. . https://educont.ru/
101 pa3IMYHbIX 00JacTel HAyKU U peallbHOM .
http://www.ismart.org/
YKU3HHU, UHTEPIIPETAIUS TTOJTYyISHHBIX
pe3yibTaToOB
[IpuMeHeHre cucTeM K pelIeHUo
MaTeMaTUYECKUX 3aJ1a4 U 3aa4 U3
. . https://educont.ru/
102 Pa3IUYHBIX 00JIACTEH HAYKU U peaTbHON .
http://www.ismart.org/
YKU3HHU, UHTEPIIPETAIUS TTOJTYyISHHBIX
pe3yibTaToOB
103 [IprMeHeHNEe HEPABEHCTB K PELICHUIO https://educont.ru/
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MaTEMaTHYECKMX 3a/1a4 U 3a]1a4 U3
pa3nuyHBIX 00IacTeil HAYKU U peaTbHOM
JKU3HU, HHTEPIIPETALUS ITOJTy4EHHBIX
pE3yJIbTaTOB

http://www.ismart.org/

Kontponbnas pabdota: "Cucremsl
paluOHAJIbHBIX, UPPALUOHAJIBbHBIX

https://educont.ru/

104 .
MOKa3aTeIbHBIX U JIOTAPU(PMUIECKAX http://www.ismart.org/
ypaBHeHUH"

105 PanuonanbHble ypaBHEHUS € MapaMeTpamMu hitps._cduconlru

. P P p http://www.ismart.org/
https://educont.ru/

106 PannonanbHble HepaBEHCTBA C TapaMeTpaMu .
http://www.ismart.org/
https://educont.ru/

107 PannonanbHble CUCTEMBI € TapaMeTpamMu .
http://www.ismart.org/

108 HppanunonaibHuble ypaBHEHUS, HEPABEHCTBA https://educont.ru/

C mapamMeTpamu http://www.ismart.org/

109 HppanmonaibHble CHCTEMBI C TapaMeTpaMu hitps. cduconlru

ppatt P p http://www.ismart.org/

110 IlokazarenbHbIE YpaBHEHHUSI, HEPABEHCTBA C https://educont.ru/
napamMeTpamu http://www.ismart.org/

https://educont.ru/

111 IToka3aresnbHbIE CUCTEMBI C ITApAMETPAMU .
http://www.ismart.org/

112 Jlorapugmuueckue ypaBHEHHs, HEPaBEHCTBA https://educont.ru/

C mapamMeTpamu http://www.ismart.org/

113 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu L

P P p http://www.ismart.org/

114 TpuroHomerpuyeckue ypaBHEeHHUs C https://educont.ru/

napaMeTrpamu

http://www.ismart.org/
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TpuroHomeTpru4ecKue HEPABEHCTBA C

https://educont.ru/

115 .
rnapamMeTpamu http://www.ismart.org/

116 TpUroHOMETPUYECKUE CUCTEMBI C https://educont.ru/
rapamMeTpamu http://www.ismart.org/
[TocTpoeHue u ucciaenoBaHue

117 MaTEMATUUECKUX MOJIEJIEN peallbHbIX https://educont.ru/
CUTYAaILMi C MOMOUIBIO YPABHEHUN C http://www.ismart.org/
napameTpamMmu
[TocTpoenue u ucciaenoBaHue

118 MaTEMAaTUUECKUX MOJIEJIEN PeaIbHbIX https://educont.ru/
CUTYAaIMi C MOMOUIBIO CUCTEM YPaBHEHHUM C http://www.ismart.org/
napameTpamMmu
[TocTpoenue u ucciaenoBaHue

119 MaTEMAaTUUYECKUX MOJIEJIEN PealbHBIX https://educont.ru/
CUTYAaIMi C MOMOUIBIO CUCTEM YPaBHEHHUM C http://www.ismart.org/
napameTpamu

120 KonTponbnas pabota: "3anauu c https://educont.ru/
napamerpamu" http://www.ismart.org/

121 [ToBTOpenue, 0000IICHNE, CHCTEMATH3AIUS https://educont.ru/
3HaHui: "YpapHeHus" http://www.ismart.org/

122 [ToBTOpenue, 0000IICHNE, CHCTEMATH3AIUS https://educont.ru/
3HaHui: "YpapHeHus" http://www.ismart.org/

123 [ToBTrOopenue, 0000IIEHNE, CHCTEMAaTH3AIUS https://educont.ru/
3HaHuil: "YpaBHeHus. Cuctemsl ypaBHeHU" http://www.ismart.org/

124 [ToBTOpEHME, 0000IICHUE, CUCTEMATH3 AL https://educont.ru/
3HaHuil: "HepaBencrtra" http://www.ismart.org/

125 [ToBTrOopenue, 0000IICHNE, CHCTEMAaTH3AIUS https://educont.ru/

3HaHuii: "HepaBencraa"

http://www.ismart.org/
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126 [ToBTrOopenue, 0000IIEHNE, CHCTEMAaTH3AIUS 1 0 1 https://educont.ru/
3Hanui: "HepaBencrtna" http://www.ismart.org/
127 [ToBTOpenue, 0000IICHNE, CHCTEMATH3AIUS 1 0 0 https://educont.ru/
3Hanuil: "lIpousBoaHas u e€ npumeHenue" http://www.ismart.org/
128 [ToBTOpEHKE, 0000IICHUE, CUCTEMATH3 AL 1 0 0 https://educont.ru/
3HaHui: "lIponsBonHas u e€ npumeHenue" http://www.ismart.org/
129 [ToBTOpEHKE, 0000IICHUE, CUCTEMATH3 AL 1 0 1 https://educont.ru/
3Hanuii: "[IpousBoaHas u e€ npuMeneHue" http://www.ismart.org/
130 [ToBTrOopenue, 0000IICHNE, CHCTEMAaTH3AIUS 1 0 0 https://educont.ru/
3HaHuii: "MHTerpan u ero npumeHenue" http://www.ismart.org/
131 [ToBTOpEHME, 0000IICHUE, CUCTEMATH3 AL 1 0 0 https://educont.ru/
3HaHui: "OyHkuun" http://www.ismart.org/
132 [ToBTOpEHKE, 0000IICHUE, CUCTEMATH3 AL 1 0 0 https://educont.ru/
3HaHui: "OyHknun" http://www.ismart.org/
[ToBTOpEHME, 0000IICHUE, CUCTEMATH3 AL https://educont.ru/
133 . 1 0 1 .
3HaHui: "@OyHknun" http://www.ismart.org/
https://educont.ru/
134 Hroroas kouTpoapHas pabora 1 1 0 hit://www.ismart.ore/
https://educont.ru/
135 Hroroas kouTpoapHas pabora 1 1 0 hitp://www.ismart.ore/
[ToBTOpEHME, 0000IICHUE, CUCTEMATH3 AL https://educont.ru/
136 . 1 0 0 .
3HAHUU http://www.ismart.org/
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 136 10 24
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YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* MaremaTuka: anredpa 1 Hayana MaTeMaTH4YEeCKOIO aHAJINU3a, FEOMETPHSL.
AnreOpa 1 Hauana MaTeMaTUYeCKOro aHanusa, 11 kimacc/ Mypasun I'.K.,
Mypasuna O.B., OG11ecTBO C OrpaHUYeHHON OTBETCTBEHHOCTHIO «IPODAY;

AxuuonepHoe obmectBo «M3natensctBo «lIpocBemienne»

METOANYECKHUE MATEPUAJIBI JJIAA YUUTEJIA

Mypasun ['.K., Mypasuna O.B. anre6pa u Hayana MaTeMaTH4eCKOro aHalln3a.
10 knace. Yrmy6neHHblil ypoBeHb. MeToinueckoe nocodbue (www.drofa.ru)
MypasuHn I'.K., MypaBuna O.B. aiire6pa u Hauana MaTeMaTHYE€CKOro aHaIU3a.

11 xnacc. YrnyOneHnslit ypoBerb. MeToaudeckoe mocodue (www.drofa.ru)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://www.imumk.ru/

http://www.ismart.org/



IMOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OMHUM M3 0a30BBIX KypCOB Ha YpPOBHE CPEIHETO
oOuiero o0pa3zoBaHus, TaK Kak 00ECIEUYNBAET BO3MOXKHOCTh U3yU€HUs TUCUUIUINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH U MPEIMETOB T'YMaHUTApHOTO LIMKIIA.
[TockonmpKy  JOTMYECKOE  MBIIUICHHE,  (QopMUpyeMOe  TpH  W3YYCHHUU
00y4JaromuMuUCsl TTOHATUWHBIX OCHOB T€OMETPUH, MPHU J0KA3aTEIBCTBE TEOPEM U
MOCTPOCHUH LIETIOYKH JIOTHUYECKUX YTBEPKACHUN MPU PEIICHUH T€OMETPHUYECKHIX
3aja4, yMEHHWE BBIABUTaTb U ONPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO
UCIOJB3YIOTCS MPU PELIEHUM 3a/lad €CTECTBEHHO-HAyYHOTO LMKJIA, B YaCTHOCTHU
(bu3nUecKux 3aaay.

[lenb ocBoeHus mporpaMMbl yaeOHOTo Kypcea «['eomeTpus» Ha yrmyOnéHHOM
YpOBHE — pa3BUTHE WHIWBUIYaIbHBIX CIIOCOOHOCTEW OOyYarommxcs mpu
U3y4YE€HUU T€OMETPUH, KaK COCTaBJISIOUIEH mpeaMeTHON obnactu «Maremaruka u
uHpopMaTuKa»  yepe3  OoOecleuyeHUEe  BO3MOXKHOCTU  NPUOOpETeHHs U
UCTIONB30BaHUsl Oosiee TIOyOOKMX TEOMETPHUECKMX 3HAHUM W JICHWCTBHUH,
CHEIU(PUIHBIX TEOMETPUN, U HEOOXOTUMBIX JIJIsl YCIEIIHOTO MPO(PEeCCHOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MATEMATUKH.

[TpuoputeTHbIMH 3aJayaMud Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PacIIMPSIOUIMMH U yCUJIMBAIOIIMMU Kypc 0a30BOr0 YpOBHS, SIBJISIFOTCS:

paciipeHe MpeACTaBICHUsI O TeOMETPUU KaK YaCTH MUPOBOM KyJIbTyphI U
dbopMupOBaHUE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIITIM MUPOM;

(GopMupOBaHUE IMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOXHEHMIINX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIONIMX OIUCHIBaTh U HM3ydaTh
pa3HbI€ SIBICHUS OKPYKAIOLIET0 MUPA, 3HAHUE MOHATUIHOIO armapara 1o pas3aeiny
«CtepeomeTpus» yaeOHOTO Kypca TeOMETpHH;

dopMupoBaHre  yMEHUS ~ BIAJACTh  OCHOBHBIMH  TIOHATHUAMU O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMM CBONCTBAaMH, 3HaHHE TEOPEM,
GopMysl U yMEHHE MX NPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHJIapTHbIE CIIOCOOBI pelIeHUs 3a]1a4;

dbopMupoBaHrE YMEHHUs paclio3HaBaTh HAa YepTekKax, MOACIAX U B pealbHOM
MUpPE MHOTOTPAHHUKH M TeJla BpAICHUS, KOHCTPYHPOBATh T'€OMETPHUECKHE
MOJIENH;

(¢opMupOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOI'O IMOCTPOEHUS
MaTeMaTHYECKUX TeOopHuil, (pOopMUpOBaHHWE MOHUMAHHUS POJU AKCUOMATHKHU TpU
IIPOBEJECHUHN PACCYKIACHUM;

(GopMupOBaHHE YMEHHS BIaJE€Th METOJIAMHU JO0KA3aTEeJIbCTB U aJTOPUTMOB
pElIeHUs], YMEHUsI UX INPUMEHSATh, IMPOBOJUTH JOKA3aTElbHbIE PACCYXICHUS B
XOJI€ peUICHHs CTEPEOMETPHUECKUX 3a71a4d 1 3371a4 C MTPAKTUIECKUM COACPKAHUEM,



dbopMHpoBaHUE TPEJACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU
000CHOBAaHWY MAaTEeMAaTHUECKUX YTBEPKICHUA M PO AKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PacCyKICHUI;

pPa3BUTHE M COBEPIICHCTBOBAHME WHTEIUICKTYaIbHBIX U  TBOPUYECKHUX
CIOCOOHOCTEN 00yJaronuxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIHCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, MHTEpECca K U3YICHUIO TEOMETPHUH;

dbopmupoBaHre (HYHKIIMOHAILHONH TPAaMOTHOCTH, PEICBAHTHOW TCOMETPHH:
YMEHHUS paclo3HaBaTh IMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYyaIlUSX U MPHU U3YyUYEHUU APYTHX
y4eOHBIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSl PEATbHBIX CUTYyallUM, HCCIEIOBAHHUS TMOCTPOCHHBIX MOJIEIICH,
WHTEPIPETAINN MTOTYIECHHBIX PE3YIIBTATOB.

OCHOBHBIMH COJICp)KaTEIBLHBIMHU JIMHUSAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisrorca: «lIpsiMble W IUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «Bexkrtoppl u  KOOpAWUHATHI B
MIPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypOBHE OOy4YeHUsS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMupoBaHUE JIOTHUECKUX YMEHHUH  pacmpenenserca He  TOJbKO IO
coJiepKaTeIbHBIM JIMHUAM, HO M 10 TojgaM oOyderus. ComepkaHue oOpa3oBaHUs,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM OCBoeHHs DenepanbHON pabouei
POrpaMMBbl, paclpeleEHHBIM IO ToJaM OOyYeHHSs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHIIUITUATIBHBIM BOIIPOCAM 00yYaromuecs
oOpamanich HEOAHOKPATHO. OTO TIO3BOJIIET OpPraHW30BaTh  OBJAJCHUE
T€OMETPUYECKUMHY MOHIATHIMHU M HaBBIKAMH TTOCJICI0BATEILHO U TTOCTYIIATEIBHO, C
coOJII0/IeHUeM TIPUHIIMIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0yUYalOMUXCs, PACIIUPSS U yriayOmsis
e€, o0pasys MPOYHbIE MHOKECTBEHHBIC CBSI3U.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycrmoBus A auddepeHnmmanuy  OOydeHHs,  TOCTPOCHHS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MPOTPaMM, OOECHEeUUTh YIIIyOJIEHHOE
U3YYEHHUE T€OMETPHUH KaK COCTaBIIsONIEH yueOHoro mpeamera «MaTteMaTukay;

MOATOTOBHUTh OOYYAIOIMMUXCA K TMPOAODKCHUIO HW3YYEHUS MATEMaTUKU C
yaéToM BBIOOpa Oymymiei mpodeccun, obOecrednBas MPEEMCTBEHHOCTh MEXKIY
001uM 1 IpoeccruoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yudeOHoro kypca «Il'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoautcsa 204 gaca: B 10 kiacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102
yaca (3 Jaca B HEJIeJIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsimble M IJIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIE  TIOHATHSA  CTEpeOMETpUU. Touka, TmpsAMas, IUIOCKOCTb,
npoctpancTBO. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOCHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosioxeHne MNpsAMBIX B NPOCTPAHCTBE: IEPECEKAOIIMECH,
NapajuleNIbHble M CKpelIMBaromuecss mnpsmble. [Ipu3Hakum CKpemuBaromuxcs
npsAMBbIX. [1apamienbHOCTh IPSAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE: NapajlIeIbHbIC
IPsIMBIE B IPOCTPAHCTBE, NAPaAJUIEIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD MPSIMON
u T1uiockocTtH. [lapaniensHoe W IEHTpalbHOE MPOEKTUPOBaHUE, H300pakeHHe
¢uryp. OCHOBHBIE CBOWCTBA MapaJICIbHOTO NPOEKTUpOoBaHus. M3o00pakeHue
¢Guryp B nmapajuiebHOM MPOEKIUU. YTJbl C COHAPABIEHHBIMU CTOPOHAMH, YIOJl
MEXIy NpsSMBIMU B IIPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBOMCTBa [apaJijIeIbHbIX IIJIOCKOCTEH. IIpocrenmue
IPOCTPAHCTBEHHbIE (PUTYypbl HA IUIOCKOCTH: TETpaj’Ap, MapajuleNICNuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJIAPHOCTD MPSAMON U IUIOCKOCTH: IEPIICHINUKYIIAPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, IMPSAMBIC MAPAJIIEIAbHBIE W IEPIEHAMKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHANKYJIIPHON IIJIOCKOCTH. OpTroronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE
OT MmOpsAMOM 70  IUIOCKOCTH,  MHpoeKuMst  ¢GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJIAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPIEHIUKYJIAPHOCTH  JIBYX
IocKocTer. Teopema o TpEX MEPHEHIUKYISPax.

Yrisl B MPOCTPAHCTBE: YroJl MEXAY NPSIMOM U IUIOCKOCTBIO, JBYI'PAHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI 1 MHOTOTPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIVIOB MHOrOrpaHHoro yria. CBolcTBa IUIOCKUX U
JABYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKu

Bunpel MHOrOorpaHHukoB, pa3BEpTka MHOrorpanHuka. [Ipwsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHasl PU3Mbl, OOKOBasi U MOJIHAs MOBEPXHOCTb MPU3MBIL.
[lapayuienenunen, OpsAMOYTOJABHBIA — IMApAJUICIENUIIE] U  €r0  CBOMCTBA.
Kparuaiimne myTM Ha TIOBEPXHOCTHM MHOTOrpaHHuKa. Teopema Oiepa.
[IpoctpanctBenHass teopema Iludaropa. Ilupamupa: n-yroiapHas mnDHpaMuja,
npaBwibHas U yceu€HHass nupamuzibl. CBoiicTBa péGep M OOKOBBIX T'paHEl
IpaBWIbHOW nUpaMuibl. lIpaBuiibHBIE MHOIOTPaHHUKH: NPAaBWIbHAS NpHU3Ma U



IpaBWiIbHAs NUpamMua, MPAaBWIbHAs TPEyrojbHas NUpamMuga M IPABUIbHBIN
TeTpadap, Kyo. IlpeacraBneHume O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOJEKadIp U UKOCAdIP.

Bblunicnienue 31€MEHTOB MHOTOIPAaHHUKOB: pE&Opa, JMaroHaiu, YIJIbL.
[Tnomane OOKOBOM MOBEPXHOCTHM M MOJHOM IMOBEPXHOCTU NPSIMON IPU3MBI,
IJIOIAJb OCHOBAaHMW, TeOopeMa O OOKOBOW IOBEPXHOCTU MPSIMOM MPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TPABUIBLHOW MHPAMUJIB,
TEOpEMA O TUIOIIAIN YCEYEHHON TUPAMHUIBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IPAaBUIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWJIBHOM MHOTIOI'DAaHHHMKE: CHUMMETpUS
napajuielenuneaa, CUMMETPHUs NPABWIbHBIX MNPU3M, CHUMMETPUS MPABUIbHOU
NUpaMUIbL.

BeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABICHHBIE M  IPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyio. CBOKCTBA CI0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOpA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapawtenenunena. Teopema O Ppa3jIoKEHWH BEKTOpa IO TPEM
HEKOMILJIaHApHbIM ~ BekTopaM. lIpsiMmoyrosbHas  cucreMa  KOOpJIMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBs3b MEXIY KOOpAMHATAMH BEKTOpA U
KOOpJIMHATaMH TOYEK. YTOJI MExXay BekTopaMu. CKaJasipHOE IPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenus

[loHATHS: UUIMHAPUYECKAs ITOBEPXHOCTh, KOHWYECKAas IOBEPXHOCTB,
chepuyeckas MOBEPXHOCTb, OOpasyrwlue moBepxHOocTel. Tema BpamieHus:
WINHIP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. BzanmmHoe pacmonoxeHnue
chepbl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o00pakeHue Tten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka mumHApa u KoHyca. CummeTpus cdepsl U
niapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00béMe
MPSMOYTOJIEHOTO Tapajulesienunena u ciaeactBus u3 He€. OO0bEM mpsaMoil u
HAKJIOHHOM NpU3MBbI, IWIMHAPA, MUpaMuIbl U KoHyca. O0bEM 11apa U apoOBOIoO
CErMeHTa.

KoMOuHanum Ten BpamieHuss U MHororpaHHukoB. [Ipusma, BnucaHHas B
IWIMHIpP, ONHCaHHAas okojo wwimHApa. Ilepeceuenne cdepst u mapa ¢
mwiockocThlo. Kacanue mapa u chepbl miockocTbio. [loHsATHE MHOrOrpaHHUKA,



OTMHMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOTPAaHHUK WJIU TEJO
BpAaIICHMUSL.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOMaab chepsl U e€ yJacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIA/EH IMOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue momodusi, romoteTusi. PemieHue 3amady Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKHUX METOJIOB.

[TocTpoeHue ceyeHnii MHOTOTPAaHHUKOB M TEJl BPAILLEHUS: CEUCHHS UIMHpA
(mapaJiieTbHO W MEPNEHAUKYISIPHO OCH), CEYeHHUsT KOoHyca (mapajuielibHbIe
OCHOBAHHIO M MPOXOJISIINE Yepe3 BEPIINHY), CEUCHHUS I1apa, METOIbI TOCTPOCHUS
CEYECHMII: METOJ CJIEA0B, METOJ BHYTPEHHETO IPOECKTUPOBAHUS, METOJ IEPEHOCA
CEKYIIEH TNIOCKOCTH.

BekTopbl 4 KOOPANMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepaunu Hax BeKkTopaMu. BektopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO YyMHOXEHUA. [IpsMoyroibHas
cucTeMa KoopAuHAT B mpocTpaHcTBe. KoopanHatel BekTopa. PasznoxeHnne BekTopa
no 6a3ucy. KoopauHaTHO-BEKTOPHBII METO MPH PEIICHUH T€OMETPUUECKUX 3a7a4.

JBMKEeHUN B IPOCTPAHCTBE

JBrxenus mnpoctpaHcTBa. OtoOpakeHus. [IBWKeHUsS U paBEHCTBO (Uryp.
OOmue cBOMCTBAa JBWXKEHHM. Buubl JBIWKEHUN: NapallIebHBIA TMEPEHOC,
LHEHTpaJbHasl CUMMETPHS, 3€pKalbHasi CUMMETPHS, IMOBOPOT BOKPYT MPSMOM.
[TpeoOpazoBanus mogodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJ€HAa  POCCHMCKOTO  O0OIecTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
IpoLenyp TpaXkJaHCKOro oOiiecTBa (BbIOOPHI, OMPOCHI W JPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAXTAHCKON MJICHTUYHOCTH, YBAKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKaX, TEXHOJOTusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHUE JTYXOBHBIX IIEHHOCTEH POCCHUICKOr0 Hapoja, ChOPpMUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHUA, 3TUYECKOTO IMOBEICHUS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTW)KCHUNW HAyKM U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/1a B IIOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUYAs SCTETHKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HHU, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acClEeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) puznveckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh yMEHUS TMPUMEHATh MAaTeMAaTHYEeCKUE 3HAHUA B
MHTEpecax 3I0pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE TMUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTHbIXa, peryisipHas (pu3udecKas aKTUBHOCTH), (PM3MUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN AEATEILHOCTHIO;

6) TpynoBOE BocniuTaHMeE:

TOTOBHOCTh K TpYJy, OCO3HaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpeC K
pasnmuyHbIM  chepaM  MPOPECCHOHAIBHONW  JACATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHHUSIMU, YMEHHUE COBEpIaTh OCO3HAHHBIM BHIOOP
Oynymed mnpodeccur U peaqu30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTreéMaTH4ecKoMy  OOpa3oBaHUIO U



caM0oOOpa30BaHUIO Ha TMPOTSHKEHUM BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
Y4acTHUIO B PEIICHUH MPAKTUYECKUX 3a/1ady MaTeMaTUYECKOW HAMPaBJICHHOCTH;

7) 3K0JI0TNYeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMUECKOW KYJIbTYpPhl, TOHUMAHUE BIMSHUS
COIMAJIbHO-D)KOHOMUYECKUX IPOIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBbHON
Cpenbl, 0CO3HAHUE TIIO0ATBHOTO XapaKTepa KOJIOTHUECCKUX TPOOIEM, OpHUEHTAITHS
Ha TIPUMEHCHHE MATeMAaTHYCCKUX 3HAHWM I pemieHus 3amad B 00JacTh
OKpYy>Kalolllel cpejbl, IUIAHUPOBAHUE TOCTYNKOB M OIIEHKHM HX BO3MOKHBIX
MOCHEACTBUN JIJIS1 OKPY>KAIOIIEH CPEeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYeCKOW HayKh Kak c]epbl 4eloBEYECKOW MAesATEeTbHOCTH, JTAmnoB €&
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTUS 1MBHWIM3AIUH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH M MaTEeMaTUYeCKOM KYJIbTYpOW KaK CpEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JEATEeIbHOCTD
WHINBUYaJTEHO U B TPYTIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3zoBble 1ornueckue aAeiicTBu:

BBISIBJSITh U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MaTEMaTUYECKUX
00OBEKTOB, TIOHATHH, OTHOIICHWA MEXAY TOHATHAMH, (OPMYIHPOBATH
oTpe/ielIeHUs] MOHATHM, YCTAHABIMBATh CYIIECTBEHHbBIN MPU3HAK KIIAcCU(]DUKAIINY,
OCHOBaHHUS J1J1s1 0000IICHUS U CPAaBHEHUSI, KPUTEPUU ITPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (HOpMyIUpOBaTH H  TPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MAaTEMATUUYECKHUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX U YTBEPXKICHUSX, MpeIIaratb KPpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIL;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIHHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHI
(mpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBAaTh apTyYMEHTAIIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYXKACHHUS U BHIBOJIBI;

BEIOWPATh CIMOCO0 pemeHnus y4eOHOW 3adadd  (CpaBHHUBATh HECKOJIBKO
BApHAHTOB  pEUICHHs, BbIOMpaTh HamOoJee MOAXONAUMH ¢  y4ETOM
CaMOCTOSTEJILHO BBIICNICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHMUA,
dbopMynmupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHMEe,  MpolieMmy,
yCTaHABIMBAaTh MCKOMOE W JaHHOE, (hOpMHpOBaTh THUIMOTE3Y, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIN 3KCHEPUMEHT, MCCIIEIOBAHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4ecKOTro 00beKTa, SIBICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 0OBbEKTaMH, SIBICHUSIMU, MPOIIECCAMU;

CaMOCTOSTENIHO (OPMYIMPOBATh OOOOIIECHUS W BBIBOJABI IO pe3yibTaTam
OpOBEAEHHOIO  HAONIOACHMSA, HCCIENOBaHUS, OLIGHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIECHNUH;

POrHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpPOIECcCa, a TakKXKE BBIIBUTATH
MIPEIIOIOKEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanueii:

BBISIBIISITH AeUIMTHI UHPOpPMALUU, JAaHHBIX, HEOOXOJUMBIX JUIsl OTBETA Ha
BOIPOC U JUIsI pEIICHUs 3a]1auH;

BbIOMpaTh MH()OPMALIMIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, AaHATU3UPOBATD,
CHUCTEeMAaTH3UPOBaTh U HWHTEPIPETHPOBATH WHGOPMAIMIO PA3TUYHBIX BHUAOB U
(dopM npeacTaBIeHUs;

CTPYKTYypUpOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B PA3IUYHBIX (PopMax,
WLTIOCTPUPOBATh rpapuuecKy;

OIICHUBATH HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENIBHO
c(hOpMyIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoO1enne:

BOCIIPMHUMATh U ()OPMYJIUPOBATH CY)KJICHHUS B COOTBETCTBUU C YCIOBHUIMU H
HeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIICHUs 3a7auH,
KOMMEHTHPOBATH MOJYUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJICHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMON TEMBI,
npoOJieMbl, pelIaeMoi 3ajadyd, BBICKA3bIBAaTh HJEH, HalleJeHHbIE Ha IIOMCK
pEllIeHUsA, COMOCTAaBISATh CBOM CYXICHHUS C CYXKICHUSMH JPYyTHUX Y4YaCTHHUKOB
nuanora, oOHapy>KHBaTh Pa3jIU4Me M CXOJCTBO TMO3WINNA, B KOPPEKTHOU (opme
bopMyIIHpOBATH Pa3HOTIIACHS], CBOM BO3PAKECHUS;

MPECTABIATh PE3YIbTAThl PEIICHUS 3a/laud, SKCIIEPUMEHTa, UCCIEOBaHMUS,
MIPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (PopMaT BBICTYIUICHHUS C Y4E€TOM 3ajad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryjsiTuBHbBIE YHUBEPCAJbHbIe YUueOHbIE J1eiiCTBUSA
Camoopranusamnus:



COCTaBJIAThH IUJIaH, aJITOPUTM PEIIeHUs 3a7a4M, BBIOUPATh CIIOCO0 PEIICHHS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOU WH(OpMAITHH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA MHTEJJIEKT:

BJIaJIeTh  HaBBIKAMU  IIO3HABATEIbHOM  peduiekcuM Kak  OCO3HAHUSA
COBEpIIAEMbIX JAEHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CaMOTIPOBEPKH, CaMOKOHTPOJIS TIpoIlecca W pe3yibTaTa peIIeHUs
MaTeMaTUYECKOM 3a4auH;

MPEBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUM 33J1a4H,
BHOCHUTh KOPPEKTHUBHI B JIEATECIIbBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX,
HaWJCHHBIX OIMMOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa IETH U YCIOBUAM, OOBSICHITH IPHUUHBI
JIOCTUKEHUS WIM HEJOCTUXKEHUS PE3yJIbTaTOB JEATCIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJIbHOCTD:

MOHUMATh W MCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYAIbHOU
paboThl mNpU pelleHHH Y4YeOHbIX 3ajady, NPUHUMATH II€JIb COBMECTHOM
JeSATEeIIbHOCTH, IUIAHUPOBATh OPraHU3AIlUI0 COBMECTHOM pabOoThl, paclpeneisiTh
BUJIBI paboOT, JOroBapuBaThCs, OOCYXJaTh IIPOIECC M pe3yJbTaT padOThI,
0000111aTh MHEHHUS HECKOIBKHX JTIOAECH;

y4acTBOBATh B TPYIIOBBIX GopMax padboTsl (00CYKIaeHHs, 0OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» M HHBIC), BBINOJIHATH CBOIO 4YacTh pabOThl U
KOOPJAMHUPOBATh CBOU JCHCTBHS C JPYTMMH YJE€HAMH KOMAaH/bI, OIICHUBATh
Ka4eCTBO CBOEr0 BKJIaja B OOIIUI MPOAYKT IO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUAL.

IMPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiicss Hay9IuTCs:

e CBOOOIHO OIEPUPOBATH OCHOBHBIMH TMOHATHSIMH CTEPCOMETPHH IIPH
pEIICHNH 33719 1 TIPOBEJCHIH MaTeMaTHIECKIX PAacCyKICHUH;

e TPHUMCHATh aKCHOMBI CTEPCOMETPHUU U CICACTBHS M3 HHUX IPU PEHICHUH
TCOMETPHUYCCKHX 3a/1a4;

e KIACCU(HUIMPOBATh B3aUMHOE PACIIOJIOKCHHE TNMPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX | IJIOCKOCTEH B TIPOCTPAHCTBE;

e CBOOOIHO OIEPUPOBATH TOHATHUSAMH, CBSI3aHHBIMH C yIJIaAMH B
IPOCTPAHCTBE: MEXKIY MPSAMBIMH B IPOCTPAHCTBE, MEXAYy HPSIMOU H
TUIOCKOCTBIO;

e CBOOOIHO OIEPUPOBATH TIOHATUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO paclio3HaBaThb OCHOBHBIC BHUIBI MHOTOTPAaHHHKOB (IIpU3Ma,
nupamuja, NpsMOYToJIbHBIN Mapaienaenunes, Kyo0);

e KJacCHUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS IS
KJaccuuKanuy,

e CBOOOJHO ONEPUPOBATH IOHATUSMH, CBSI3aHHBIMH C  CEUCHHUEM
MHOTOTPaHHHUKOB TNTIOCKOCTHIO;

e BBIIOJNHATH  MapaJlIeIbHOE, [EHTPAIbHOE U OPTOTOHAIBHOE
IPOCKTHPOBaHUE (PUTYP HA IIOCKOCTb, BBIOJIHITH H300paKCHHS (UTYD
Ha IJIOCKOCTH;

e CTPOUTH CEUEHHs] MHOTOTPAHHUKOB Pa3TUYHBIMH METOJAMH, BBITIOIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOHIAIM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (IpU3Ma,
nUpaMu/Ia), FeOMETPUIECKHUX TeJ ¢ IpUMEHEHHEM (opMyT;

e CBOOOJHO OTEPHPOBATH MOHITUSMHU: CUMMETPHSI B MIPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IEHTP, OChb W IUIOCKOCTh CHMMETPHU
durype:;

e CBOOOJHO OINEPHPOBATH IMOHATHUSMHU, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJAWHATaM B IPOCTPAHCTBE;

o BBINOJIHATH JICHCTBUA Ha/l BEKTOPaMU;

e pemaTh 3aJayd Ha JI0OKA3aTeIbCTBO MATEMATUYECKUX OTHOIICHUW W
HAXOXKJCHHE T€OMETPUYECKUX BEIUYMH, MPUMEHSS W3BECTHBIC METOIbI
IpY pElIeHUH MaTeMAaTUYECKHUX 3a]1a4 TOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TPUMEHSTH TPOCTEHIIME TMPOTPaMMHBIE CPEICTBA UM  AJIEKTPOHHO-
KOMMYHUKAI[HOHHBIC CHCTEMBI IPY PEHICHUN CTEPEOMETPUICCKHX 3a/1a4;

e WU3BJEKaTh, NpPe0oOpa3OBBIBATH M WHTEPIPETUPOBATH HHMOPMAIUIO O
NPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (Urypax, TIMpEACTAaBICHHYIO Ha
YepTeKax U PUCYHKAX;

e TPUMEHSTH IIOJNyYCHHbIC 3HAHWS HAa TMPAKTUKE: CpPaBHUBATh U
AHATM3UPOBATh pPEAbHBIC CUTYAIlMH, TIPUMEHSTh W3YYCHHBIC TIOHSATHUS B
npolecce IMOMCKa pEImIeHHs MaTeMaTH4ecKd  CcQOpMyIUpPOBaHHON
npoOJIeMbl, MOJENIUPOBATh pealibHble CUTYallud Ha S3bIKE T€OMETPHH,
UCCIIEJIOBATh MTOCTPOCHHBIE MOJEIN C MCIOJIB30BAHUEM T€OMETPUUYCCKUX
NOHSATUNM W TEOpEeM, amnmapara ainreOpbl, pemaTh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0XK/IEHUEM T'€OMETPUYECKUX BEITNYNH;

e HMETb MPEICTABICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T'€OMETPUHU Kak
COCTaBHOM YacTH (pyHIaMeHTa Pa3BUTHS TEXHOJIOTHI.

K xonmy 11 kiacca oOyJaronuiicss HAy9IuTCs:



CBOOOJITHO OIEPUPOBATH TMOHATUSIMH, CBSI3aHHBIMU C I[WJIMHIPUYECKOM,
KOHHUYECKOW U CEepUYecKOoil TMOBEPXHOCTSIMH, OOBACHATH CIOCOOBI
TIOJTYICHUS;

OTIEpUPOBAThH MOHATUSIMH, CBSI3aHHBIMU C TEJIaMH BPAIEHUS: TUIMHAPOM,
KOHYCOM, c(hepoit u 1mapom;

pacmo3HaBaTh Tela BpamleHus (MHWIUHAP, KOHYC, cdepa u map) H
OOBSCHATH CIOCOOBI TTOYYCHHS TEJ BPAICHHS,

KJIacCU(DUIMPOBATH B3aUMHOE PACIIONOKeHNE C(hephl U TIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB U TEN BpalleHUS,
00BEMBI U TUIOMIAJM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpaIllCHUS,
T€OMETPHUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJTHO OTEPUPOBATh MOHATHUSIMH, CBS3aHHBIMH C KOMOWHAITUSIMH TEJ
BpaIieH!Us ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy U
OTHCaHHBIA OKOJIO cepbl, chepa, BIMCAaHHAS B MHOTOT'PAHHUK WM TEJIO
BpAaICHUS;

BBIUUCIISTH COOTHOLICHHSI MEXTy TUIOIIAIIMU MTOBEPXHOCTEN U 00bEMaMuU
IT0JIOOHBIX TEJI;

n300pakaTh u3ydaemble (UTYpBI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEYECHUS TEJ BpaIlICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M MPeoOpa3oBeIBaTh HHPOPMAIHIO O
POCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUTypax, TMPEeACTaBICHHYIO Ha
YyepTexkax U pUCyHKax;

CBOOOJHO ONIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BEITIOJTHATH OTIEPAIlMU Ha/l BEKTOPAMH,

3aJ1aBaTh MJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOI cHCTEME KOOPAMHAT;
peraTh reOMETPUUECKUE 3a7a4i Ha BBIYUCICHUE YTIIOB MEXIY MPSIMbIMU
U IJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUNA OT TOYKH JI0 TIJIOCKOCTH, B
I1EJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a MIPH PEIICHUN;
CBOOOJTHO ONEPUPOBATH TMOHATUSMHU, CBS3aHHBIMH C JIBIOKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300pa)K€HUsT MHOTOTPAaHHUKOB U TeNl BpalleHUs IMpHU
napajyieIbHOM  [EpPEHOCE, LEHTPAIbHOM CHUMMETpPUU, 3€pPKaTbHON
CUMMETPUH, TIPY TIOBOPOTE BOKPYT MPSAMOIL, TpeoOdpa30oBaHUs OO0,
CTPOUTH CEYEHHUsI MHOTOTPAHHUKOB U TEJ BPAILCHUS: CEUCHUS IMIMHIPA
(mapasuieNnbHO U MEPIEeHIUKYIISIPHO OCH), CEYEHUs! KOHYyca (MapajuiebHbIe
OCHOBAHUIO U MPOXOASILIKE Yepe3 BEPIINHY ), CEUCHUS LI1apa;
UCIIOJIb30BaTh METOJIbI IIOCTPOEHHUS CEUEHUIl: METOJ CJIEA0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIIEH TIIOCKOCTH;



JIOKa3bIBATh T€OMETPUYECKUE YTBEPIKIACHUA;

NPUMEHATh TEOMETPUYECKHE (PaKThl IJISl PEIICHUS CTEPEOMETPUUCCKUX
3a/a4y, MPEANOIararolIuX HECKOIbKO IIAaroB pPELICHUs, €CIU YCIOBHS
NPUMEHEHUS 3aJJaHbl B IBHOM U HESIBHOU (hopMeE;

pelmars 3aJadyd Ha JOKa3aTelIbCTBO MATEMATUYECKUX OTHOLICHUH W
HaX0KJICHUE TEOMETPUUECKUX BEINYNH;

IIPUMEHSTh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHUCTEMBI [IPY PELIEHNUN CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHATh  IIOJIyYEHHbIE  3HAHUA HAa  [PAKTUKE:  CpPaBHUBATh,
aHAJIU3UPOBATH U OLICHUBATH PEAIIbHBIE CUTYALUH, IPUMEHATH U3YYEHHbIC
IIOHATHS, TEOPEMBI, CBOWCTBA B IMPOLECCE IIOUCKA  PEIICHUs
MaTeMaTuyecku  c(OpMYyJUPOBAaHHOM  MpOOJEMBI,  MOJAEIUPOBATH
peaJbHbIE CUTYallUM HA S3BIKE T€OMETPUH, HCCIEIOBATH ITOCTPOCHHBIE
MOJEIN C MCIOIb30BAHUEM TI€OMETPUYECKUX IOHATUH U TEOPEM,
anmapata anreOpbl, peuarb MNPAKTUYECKUE 3a/]ayud, CBSI3aHHBIE C
Hax0KJICHUEM T€OMETPUUECKHUX BEJINYNH;

UMETh MpeACTaBICHUs] 00 OCHOBHBIX 3Talax pPa3BUTHUSI F'€OMETPUM Kak
COCTaBHOM YacTu (pyHJaMEHTa Pa3BUTUS TEXHOIOT .



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
KonTpoabu I[pakTnyeck
n/n NMPOrpaMMbl Beero oOpa3oBaTeJibHbIE
ble padoThI ue padboThbl
pecypchl
http://www.ismart.org/
1 BBenenue B ctepeomeTpuio 23 1 4 hits://mob-cdu.com/
BzaumHoe pacnosiokeHue npsiMbIX B http://www.ismart.org/
2 6 1 0
NPOCTPAHCTBE https://mob-edu.com/
[TapamienbHOCTE NPSMBIX U IJIOCKOCTEN B http://www.ismart.org/
3 8 0 0
MPOCTPAHCTBE https://mob-edu.com/
[IepnieHIUKyYIAPHOCTD NMPSMBIX U http://www.ismart.org/
4 . 25 0 7
IIJIOCKOCTEN B IIPOCTPAHCTBE https://mob-edu.com/
http://www.ismart.org/
5 VYTl 1 pacCTOSHUS 16 1 2 hitps-//mob-cdu.com/
http://www.ismart.org/
6 MHororpaHHuku 7 1 0 hitps-//mob-edu.com/
http://www.ismart.org/
7 BekTopsbl B npocTpaHcTBE 12 0 2 hitps-//mob-edu.com/
[ToBTOpenue, 0000IICHNE 1 CUCTEMATH3AIIHS http://www.ismart.org/
8 - 5 2 0
3HAHUU https://mob-edu.com/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 15
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11 KIIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HanmeHoBaHHeE pPa3aeioB H TeM nudpoBbIe
Ne /i P Konrtpoasnsl | Ilpakruyeckn (pp )
NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
e padoThI e padoThbl
pecypchl
http://www.ismart.org/
1 AHanuTHueckas reoMeTpHst 15 1 3 hitps:/mob-cdu.com/
[ToBTOpeHue, 060061IEeHNE 1 http://www.ismart.org/
2 B 15 1 0
cUCTeMaTHU3anus 3HaHUU https://mob-edu.com/
. http://www.ismart.org/
3 O6bEM MHOTOTpaHHHKA 17 1 3 hitps.//mob-cdu.com/
http://www.ismart.org/
4 Tena spamenns 24 ! 4 https://mob-edu.com/
5 [Tnomaau moBepXHOCTH U 00BEMBI 9 1 0 http://www.ismart.org/
KpPYIJIBIX TEI https://mob-edu.com/
http://www.ismart.org/
6 JABuoienus > I 2 https://mob-edu.com/
[ToBTOpeHME, 0600IICHNE 1 http://www.ismart.org/
7 . 17 2 0
cUCTeMaTHU3anus 3HaHUU https://mob-edu.com/
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 12
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuyecTBO 4acoB DJIeKTPOHHBIE
Ne Kontpoan | Ipakruy uupposbie
Tema ypoka OHTPOJI pa ec dp
n/n Beero HbIC KHe oOpa3oBaTeJibHbIE
padoTbI padoThI pecypchl
OcHOBHBIE TIpaBUIIa U300pAKEHHS HA .
1 CVHKE TLI0CKOC R 1 0 0 http://www.ismart.org/
HCYHKE TIJIOCKOCTH, I JICTBHBIX TPSIMBIX
pucy p p https://mob-edu.com/
(OTpe3KOB), cepeIMHbI OTpe3Ka
[TonsaTus crepeomMeTpun: TOUKA, IpsiMas,
MJIOCKOCTB, MPOCTPAHCTBO. OCHOBHBIE .
) ABHIIA H306DasKe A DHCVHKE 1 0 0 http://www.ismart.org/
npaBuia u JKEHUS Ha PUCYHK
p p puey https://mob-edu.com/
MJIOCKOCTH, MapalIeIbHbIX MPSAMbIX
(OTpE3KOB), cepeIMHBI OTPE3Ka
[TonsaTus: nepecexaronyecs MmI0CKOCTH, )
3 D ECEKAIOLLIES a 0CKOC 1 0 0 http://www.ismart.org/
n K uecs mpsiMas U III0CKOCTh;
p HI p https://mob-edu.com/
MOJIyITPOCTPAHCTBO
[TonsaTus: nepecexaromyecs MmI0CKOCTH, )
4 D ECEKAIOLLIES a 0CKOC 1 0 0 http://www.ismart.org/
n K uecs mpsiMas U MII0CKOCTh;
p HI p https://mob-edu.com/
MOJIyITPOCTPAHCTBO
MHororpaHHHUKH, H300pakeHIe :
5 ocTel 0CTDANCTRE b 1 0 0 http://www.ismart.org/
MPOCTEUIINX MPOCTPAHCTBEHHBIX PUTYD,
p poctp yp https://mob-edu.com/
HECYIECTBYIOIINX 00OBEKTOB
MHororpaHHHUKH, H300pakeHIe :
6 ocTel OCTDAMCTRE b 1 0 0 http://www.ismart.org/
MPOCTEUIINX TMPOCTPAHCTBEHHBIX PUTYD,
p poctp yp https://mob-edu.com/
HECYIECTBYIOIINX 00BEKTOB
7 AKCHOMBI CTEPEOMETPHUH U TIEPBHIC 1 0 0 http://www.ismart.org/



http://www.ismart.org/
https://mob-edu.com/
http://www.ismart.org/
https://mob-edu.com/
http://www.ismart.org/
https://mob-edu.com/
http://www.ismart.org/
https://mob-edu.com/
http://www.ismart.org/
https://mob-edu.com/
http://www.ismart.org/
https://mob-edu.com/

CJIICACTBHUA U3 HUX

https://mob-edu.com/

AXCHOMBEI CTCPpCOMCTPHUHU U IICPBLIC

http://www.ismart.org/

8
CJIEJICTBUS U3 HUX https://mob-edu.com/
AKCHOMBI CTEPEOMETPHUH U TIEPBHIC
9 cienctsus u3 Hux. CrocoObl 3a1aHust http://www.ismart.org/
IPSIMBIX M IJIOCKOCTEH B MPOCTPAHCTRBE. https://mob-edu.com/
O0603HaueHUs IPSIMBIX U MJIOCKOCTEHN
H300paxenue cedeHNi mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux peopa. )
10 306 http://www.ismart.org/
300pakeHue IepeceueHns MOJIyUEHHBIX
p N P i https://mob-edu.com/
MJIOCKOCTEM. PackpammBanre mOCTPOCHHBIX
CEUYCHUM pa3HbIMU IIBETAMU
H300paxenue cedeHni mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux peopa. )
1 306 http://www.ismart.org/
300pakeHue IepeceueHns MOJIyUEHHBIX
p N p yd https://mob-edu.com/
rIockocTel. PackpammBanye moCcTpOeHHBIX
CEUYEHHI pa3HBIMU LIBETAMH
H300paxenue cedeHnil mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux peopa. )
12 306 http://www.ismart.org/
300pakeHe IepeceueHns MOJIyUEHHBIX
p N p i https://mob-edu.com/
rmIockocTel. PackpammBanye moCTpOEeHHBIX
CEYEHHI pa3HBIMU LIBETAMH
H300paxenue cedeHUi mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIC TPOXOIAT Yepe3 ux peéopa. )
13 11306 http://www.ismart.org/
300pakeHune ImepeceueHus MOJTYISCHHBIX
p N p yi https://mob-edu.com/
mIockocTei. PackpammBanye moCcTpOeHHBIX
CEYEHHI pa3HbIMU LIBETAMH
. http://www.ismart.org/
14 Merton cieoB AJis MOCTPOCHUSI CEUCHUM

https://mob-edu.com/
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MerTton ciie10oB 1Sl TOCTPOEHUS CEUEHUH.

http://www.ismart.org/

15 CBoiicTBa epeceueHH MPAMBIX U
N p p https://mob-edu.com/
IJIOCKOCTEMN
Merop cieoB AJisd MIOCTPOCHUS CEUEHUM. )
. . http://www.ismart.org/
16 CBolicTBa nepeceyeHuil NpsMbIX 1
N https://mob-edu.com/
IIJIOCKOCTEN
[TocTpoenwne ceuenwmii B nmupamuie, Kyoe mo
17 TpéM TOUYKaM Ha péopax. Co3manue http://www.ismart.org/
BBIHOCHBIX 4EPTEXKEU U 3aIKCh 11aroB https://mob-edu.com/
MOCTPOCHUS
[TocTpoeHue ceduenuii B mupamuie, Kyoe mo
18 TpéM TOUYKaM Ha péopax. Co3manue http://www.ismart.org/
BBIHOCHBIX YEPTEXKEU U 3aMKCh 11aroB https://mob-edu.com/
MOCTPOCHUS
[MocTpoenwne cevuenwmii B mupamue, Kyoe mo
19 TpéM TOUYKaM Ha péopax. Co3nanue http://www.ismart.org/
BBIHOCHBIX YePTEIKEH U 3aITHCh I1aroB https://mob-edu.com/
IIOCTPOCHUS
[TocTpoenue ceueHuii B mupamue, Kyoe mo
20 TpéM Toukam Ha p&bpax. Coznanue http://www.ismart.org/
BBIHOCHBIX YEPTEXKEU U 3aIKCh 1IaroB https://mob-edu.com/
MOCTPOCHUS
[ToBTOpenue nnanumerpun: Teopema o )
71 Touo6 http://www.ismart.org/
IPONOPLMOHANIBHBIX OoTpe3kax. [logobue
poriop p https://mob-edu.com/
TPEYTOJIbHUKOB
[ToBTOpenue mianumerpuun: Teopema .
http://www.ismart.org/
22 Menenas. PacueTsl B ceueHUsIX Ha

BbIHOCHBIX YCPTCIKAX. I/ICTOpI/IH Pa3BUTHUA

https://mob-edu.com/



http://www.ismart.org/
https://mob-edu.com/
http://www.ismart.org/
https://mob-edu.com/
http://www.ismart.org/
https://mob-edu.com/
http://www.ismart.org/
https://mob-edu.com/
http://www.ismart.org/
https://mob-edu.com/
http://www.ismart.org/
https://mob-edu.com/
http://www.ismart.org/
https://mob-edu.com/

IJIAaHUMCTPHUU U CTCPCOMETPUN

KoHTtponbHas pabora "AKCHOMBI

http://www.ismart.org/

23
crepeomerpuu. Ceuenus" https://mob-edu.com/
B3anmHOe pacniosiokeHUe IpsIMBIX B
24 npoctpaHcTBe. CKpelMBarouecs npsmMble. http://www.ismart.org/
[Ipu3Haku CKpenyBarOIUXCs TPSMBIX. https://mob-edu.com/
[TapannenbHble NPSAMBIE B TPOCTPAHCTBE
Teopema o cyliecTBOBaHUU U
€IMHCTBEHHOCTHU NPSAMOI NapaieIbHOU
)5 JAHHOM IPSIMOM, MPOXOAIIECH Yepe3 TOUKY http://www.ismart.org/
MPOCTPAHCTBA U HE JICKAIEH HA JAHHOMN https://mob-edu.com/
npsiMou. Jlemma o nepecedyeHuun
MapajuIebHbIX NPSIMBIX MIOCKOCTHIO
[TapamnenpHOCTB Tpex npsMbIX. Teopema o .
26 - T http://www.ismart.org/
TpEX MapajuieNbHbIX NPAMbIX. Teopema o
p P p p https://mob-edu.com/
CKPELIMBAIOIIMNXCA MPSAMBIX
[TapannensHoe npoekTrpoBanue. OCHOBHBIE
7 CBOMCTBA MapaJLICIILHOTO MTPOECKTUPOBAHUS. http://www.ismart.org/
N306paxenue pa3HbiX GUryp B https://mob-edu.com/
napajuieIbHON MPOEKIUH
I{enTpasnbHas Mpoekus. Yo ¢ )
73 y http://www.ismart.org/
COHANPABJICHHBIMU CTOPOHAMHU. YTOJI MEX
p p Y https://mob-edu.com/
PSIMBIMU
3ajaun Ha JOKA3aTesIbCTBO U UCCIIE0BAHUE, .
http://www.ismart.org/
29 CBSI3aHHBIE C PACIOJIOKEHUEM NPSMBIX B
https://mob-edu.com/
MIPOCTPAHCTBE
30 [TonATHA: mapamieabHOCTh IPAMON U http://www.ismart.org/

IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak

https://mob-edu.com/
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HapauIeIbHOCTH MPSIMON U INIOCKOCTH.
CaolicTBa napayuIeaIbHOCTH IPSIMON U
IUIOCKOCTH

FGOMeTpI/I‘-IGCKI/Ie 3aJa41 Ha BBIYHMCICHHUEC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C

http://www.ismart.org/

31 o
[1apajuIeIbHOCTBIO IIPAMBIX U IIIOCKOCTEU B https://mob-edu.com/
IIPOCTPAHCTBE
[TocTpoeHue ceueHns, IPOXOAAIIETO Yepes

39 JaHHYIO IIPSAMYIO Ha YEPTEXKE U http://www.ismart.org/
[apaJuIeIIbHOTO APYroy npsamon. Pacuér https://mob-edu.com/
OTHOUIEHUI
[TapamienbHas npoekuysi, IPUMEHEHHE IS

3 IOCTPOEHHUS CEUEHUH KyOa U http://www.ismart.org/
napauienenuneaa. Ceoicraa https://mob-edu.com/
rapajulesienuIie1a U Npu3Mbl

34 [TapamensHble iockocTy. [Ipu3Haku http://www.ismart.org/
[apaJUIEIIbHOCTH JIBYX IUIOCKOCTEN https://mob-edu.com/
Teopema 0 napasuiebHOCTH U

35 €IMHCTBEHHOCTH TIOCKOCTH, ITPOXOISILECH http://www.ismart.org/
yepe3 TOUKY, He IPUHAIJICKAITYI0 JaHHOU https://mob-edu.com/
IIJIOCKOCTH U CIIEACTBUSA U3 HEE
CaoiicTBa napajjieNbHbIX IIOCKOCTEN: O

16 [apajuIeIbHOCTU MPSAMBIX IIEPECEUEHUS IPU http://www.ismart.org/
NIEPECCUCHUH IBYX MMapalIeIbHBIX https://mob-edu.com/
IIJIOCKOCTEN TPEThen
CaolicTBa mapauieIbHBIX MIIOCKOCTEN: 00 .

37 OTpE3Kax NapajuiesIbHbIX MPAMBIX, hitp: s fsmart.org:

3aKJII0YEHHBIX MCIKAY apaJlJICIbHbBIMU

https://mob-edu.com/
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IUIOCKOCTSIMU; O IEPECEUEHUH NPSAMOI ©
JByMsI TapajIeIbHBIMU IUIOCKOCTSIMHU

[ToBTopenue: Teopema ITudaropa Ha

http://www.ismart.org/

38
IIOCKOCTHA https://mob-edu.com/
39 [ToBTOpEHME: TPUTOHOMETPHS http://www.ismart.org/
NPSIMOYTOJIBHOT'O TPEYTOJIbHUKA https://mob-edu.com/
40 CoiicTBa Ky0a U IPSIMOYTOJILHOTO http://www.ismart.org/
napajuiesienunea https://mob-edu.com/
41 Beruncnenue 1uH OTPEe3KOB B KyOe u http://www.ismart.org/
IPSMOYTOJIBHOM IapajuleIeIuIe e https://mob-edu.com/
[lepneHaAUKYISIPHOCTD MPSAMOM U INIOCKOCTH. .
42 [Ipu3HaK neprneHauKyJISPHOCTH MPSIMOH R
p PHCHIHKYIAP p https://mob-edu.com/
IIJIOCKOCTH
[lepneHAUKYISIPHOCTD MPSAMOM U INIOCKOCTH. .
43 [Ipu3Hak neprneHauKyJISIPHOCTH MPSIMOH hitp: s fsmart.org:
p p AMKY AP p https://mob-edu.com/
IJIOCKOCTH
Teopema o CylIeCTBOBAHUU U
m €IMHCTBEHHOCTH MPSIMOH, TPOXOIAIIECH http://www.ismart.org/
yepes3 TOYKY IIPOCTPAHCTBA U https://mob-edu.com/
NEePHEHANKYIISIPHON K INIOCKOCTH
45 II;mockocTy ¥ nEpHEeHAUKYJIISPHbIE UM http://www.ismart.org/
NpsIMbIE B MHOT'OIpaHHUKaX https://mob-edu.com/
46 [linockocTH M NEepIEeHIUKYIISIPHBIE UM http://www.ismart.org/
IPsIMbIE B MHOT'OTPAaHHUKAX https://mob-edu.com/
47 [Iepnenukynsap u HakinoHHas. [loctpoenue http://www.ismart.org/
MIEPIICHIMKYIISIpA U3 TOYKHU Ha MPSAMYIO https://mob-edu.com/
48 Ilepniennukynsap u HakinoHHas. [loctpoenue http://www.ismart.org/

MNEPNCHAUKYJIsSIpAa U3 TOYKH HA IIPSAMYHO

https://mob-edu.com/
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Teopema o Tpéx nepneHAUKyYIspax (mpsmas

http://www.ismart.org/

49
U oOpaTHast) https://mob-edu.com/
50 Teopema o TpEx nmepneHAUKYIsIpax (psimast http://www.ismart.org/
1 oOpartHast) https://mob-edu.com/
51 Vo Me CKDE . c http://www.ismart.org/
rOJ1 MEXIY CKpPEIUB MMHUCS IPSIMBIMU
Ay ckpett = p https://mob-edu.com/
59 ITonck neprneHIuKyIJISPHBIX NIPSMBIX € http://www.ismart.org/
MIOMOILBIO IEPIIEHAUKYIISPHBIX IJIOCKOCTEN https://mob-edu.com/
53 OpTtoroHanbHOE IPOEKTUPOBAHUE DUp: ST,
p P P https://mob-edu.com/
[ToctpoeHue ceueHuii kyda, mpU3MBblL, .
54 IPABHJILHOM MUPaMUJIBI C IIOMOIIBIO RS ST
p up a B https://mob-edu.com/
OPTOrOHAJILHON MPOEKIINU
[Toctpoenue ceuenuii kyda, mpU3MBbL, .
55 IPABHJILHOM MUPaMHUJIBI C IIOMOIIBIO B
p Up A H https://mob-edu.com/
OPTOTrOHAJILHOW MPOEKIUU
CummeTpusi B IpOCTPAHCTBE OTHOCUTEIILHO .
56 mwiockocTH. I[l1ockocT cuMMeTpuii B R
' p https://mob-edu.com/
MHOTOIPAaHHHUKAX
57 [Ipu3Hak nepneHauKyJIIpHOCTH NPSIMOU U http://www.ismart.org/
TUIOCKOCTH KaK CIIEICTBHE CHUMMETPUU https://mob-edu.com/
53 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér http://www.ismart.org/
pacCTOSIHUN OT TOYKH 10 TIIIOCKOCTH https://mob-edu.com/
59 [IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér http://www.ismart.org/
pacCTOSIHUI OT TOYKH 0 TIIIOCKOCTH https://mob-edu.com/
CnocoObl ONyCTUTh NEPIICHINKYISPHI: .
. http://www.ismart.org/
60 CUMMETpHUS, CABUT TOYKH [0 NapaJJICIbHOU

MPpAMOM

https://mob-edu.com/
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CnBur no HenapaieabHON IPSIMOH,

http://www.ismart.org/

61 .
U3MEHEHUE PACCTOAHUMI https://mob-edu.com/
KonTponbhas padora "B3aumuoe )
62 S — OCKOCTE http://www.ismart.org/
IIOJIOXKEHUE NIPSIMBIX U IIJIOCKOCTEHN B
p . p https://mob-edu.com/
IIPOCTPAHCTBE
IToBTOpEHME: YroJl MEeXAY MPSAMBIMU Ha
63 TUIOCKOCTH, TPUTOHOMETPHUS B http://www.ismart.org/
IIPOU3BOJIBHOM TPEYIOJIbHUKE, TEOpEMaA https://mob-edu.com/
KOCHHYCOB
IloBTOpEHME: YrOJI MEXK
64 CKpe iBan imca 1} HI?I/IBIMI/I B R
pett m p https://mob-edu.com/
IIPOCTPAHCTBE
65 I'eomeTpuyeckue METOAbI BBIUMCIIEHUS yIJIa http://www.ismart.org/
MEXIY NPSAMBIMUA B MHOTOTPaHHUKAX https://mob-edu.com/
66 JIByrpanssiii yroa. CBONCTBO JMHEWHBIX http://www.ismart.org/
YIJIOB IBYTPAHHOIO yria https://mob-edu.com/
67 [lepnennukynspuble maockoctu. CBoMCTBa http://www.ismart.org/
B3aUMHO IEPIIEHAUKYJISIPHBIX IIJIOCKOCTEN https://mob-edu.com/
[Tpu3sHak neprneHuKyJIIpHOCTH INIOCKOCTEH;
68 TeopeMa O IPSIMOU MepeceueHus IByX http://www.ismart.org/
IIJIOCKOCTEW MEPIEHINKYIIAPHBIX TPETHEN https://mob-edu.com/
IIJIOCKOCTH
[IpssmoyronbHbIN napauienenunes; Kyo; i
69 aMEDE N — OVTOILHOLO http://www.ismart.org/
MU3MEPEHMS], CBOUCTBA MPSIM JIBHOT'
P ’ PAMOYT https://mob-edu.com/
napajuienenumnena
70 Teopema 0 quaroHany IpsMOYTrOJIbHOTO http://www.ismart.org/
MapaJUIeNIENUINE A U CIIEICTBUE U3 HEE https://mob-edu.com/
71 CrepeomeTpuuecKkue U NpUKIaJIHbIE 33/1a4H, http://www.ismart.org/
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CBA3aHHBIC CO B3aMMHBIM PACIOJIOXKCHUEM
MMPAMBIX U ITJIIOCKOCTH

https://mob-edu.com/

HOBTOpeHI/IeZ CKPCHIUBAIOIIHUECA IIPAMBIC,

http://www.ismart.org/

72 MapajuleNibHbIE IIIOCKOCTH B CTAaHJAPTHBIX
p ap https://mob-edu.com/
MHOTOTpaHHUKAX
[Tapa nmapannenpHbIX IUIOCKOCTEN HA
7 CKPEIIUBAIOILINXCA TIPSIMBIX, PACCTOSIHUE http://www.ismart.org/
MEXIY CKPELIMBAOIUMUCS IPSIMBIMU B https://mob-edu.com/
MPOCTBIX CUTYAIUAX
74 PaccrosiHue oT TOYKM JI0 MJIOCKOCTH, http://www.ismart.org/
pacCTOSIHUE OT MPSIMOM JI0 THTIOCKOCTH https://mob-edu.com/
Brluncnenue pacctosHuil MEXIY .
75 CKPEILIMBAIOLIUMHUCS IPSAMBIMU C IIOMOLLBIO S
pett B . p B https://mob-edu.com/
MEPIECHINKYIISIPHOMN IIJIOCKOCTH
TpéxrpaHHblil yroJi, HEpaBEHCTBA IS
76 TpexrpanHbix yrioB. Teopema [Tudaropa, http://www.ismart.org/
TEOPEMBbI KOCUHYCOB U CUHYCOB IS https://mob-edu.com/
TPEXTPAHHOTO yIJIa
77 DneMeHTHI ChepHIECKOl TeOMETPHUH: http://www.ismart.org/
reoJIe3NYeCKre JUHUU Ha 3emie https://mob-edu.com/
http://www.ismart.org/
78 KontponbHas padota "Yriasl u paccTossHUS "
p p p https://mob-edu.com/
79 Cucremaru3zaius 3HaHUM "MHOTOTrpaHHUK U http://www.ismart.org/
€ro 3JIEeMEHTHI" https://mob-edu.com/
20 [Tupamuga. Buaer nupamu. [IpaBuinbsHas http://www.ismart.org/
nupamua https://mob-edu.com/
81 [Ipusma. IIpsmas 1 HaKJIOHHAS IPU3MBI. http://www.ismart.org/

[IpaBunbHas npusma

https://mob-edu.com/
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82

[Ipssmoit napayuienenunes, NpsMOyTOJIbHbII
napajuiesenunesn, Kyo

http://www.ismart.org/
https://mob-edu.com/

83

Brinykiieie MHOTOrpaHHuku. Teopema
Ditnepa

http://www.ismart.org/
https://mob-edu.com/

84

Boinykibie MHOTOrpanHuKH. Teopema
DOiinepa. [IpaBunpHbIe U OMyNpaBUIbLHBIC
MHOTOTPaHHUKHU

http://www.ismart.org/
https://mob-edu.com/

85

KontponpHas padota "MHoOrorpaHHUKH"

http://www.ismart.org/
https://mob-edu.com/

86

[lonsTHE BEekTOpa Ha MJIOCKOCTHU U B
IPOCTPAHCTBE

http://www.ismart.org/
https://mob-edu.com/

87

CymMa BEKTOpOB

http://www.ismart.org/
https://mob-edu.com/

88

Pa3zHocTh BEKTOPOB

http://www.ismart.org/
https://mob-edu.com/

89

HpaBI/IJ'IO napajiiCICIutIicaa

http://www.ismart.org/
https://mob-edu.com/

90

YMHOXEHUE BCKTOpAa HAa YHUCJIO

http://www.ismart.org/
https://mob-edu.com/

91

CkansipHO€ MTPOU3BEICHUE

http://www.ismart.org/
https://mob-edu.com/

92

Paznoxxenue BekTopa 1o 6azucy Tpéx
BEKTOPOB, HE JIEKALIUX B OJTHOM IJIOCKOCTH

http://www.ismart.org/
https://mob-edu.com/

93

Boruncnenue yria Mexry BEKTOpaMu B
MPOCTPAHCTBE

http://www.ismart.org/
https://mob-edu.com/

94

[Ipocreiimme 3aga4u ¢ BEKTOpaMHU

http://www.ismart.org/
https://mob-edu.com/

95

[Ipocreiimme 3ana4u ¢ BEKTOpaMHU

http://www.ismart.org/
https://mob-edu.com/
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http://www.ismart.org/

96 [Ipocreiiiue 3a7a4u ¢ BEKTOpaMu 1 1 hitps-//mob-edu.com/
97 v . 1 1 http://www.ismart.org/

pocTeime 3a7a4i ¢ BEKTOpaMu hitps:/mob-cdu.com/
. http://www.ismart.org/

98 O00011IeHNE ¥ CUCTEMATH3AIMs 3HAHUHA 1 0 hitps:/mob-cdu.com/
. http://www.ismart.org/

99 O060011IeHNE U CUCTEMATHU3AIUs 3HAHUHA 1 0 hitps-//mob-edu.com/
http://www.ismart.org/

100 HroroBast KoHTpoIbHAs paboTa 1 0 hitps-//mob-edu.com/
http://www.ismart.org/

101 Wrorosas koHTposibHAsA paboTa 1 0 hitps:/mob-cdu.com/
. http://www.ismart.org/

102 O00011IeHNE ¥ CUCTEMATH3AIMs 3HAHUIA 1 0 hits://mob-cdu.com/

OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 15
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11 KIIACC

KoanuyecTBO 4acoB DJIeKTPOHHBIE
Nem/m | Tema ypoka Kounrtpoun IIpakTHuec uudposbie
) Bcero HbIE KHe oOpa3oBaTe/ibHbIE
padoTbI padoThI pecypchl

| [ToBTopenue Temsl "KoopmHaTel BEKTOpa 1 0 0 http://www.ismart.org/
Ha TUIOCKOCTH U B IPOCTpaHcTBe" https://mob-edu.com/

) [ToBTOpenue temsl "CkansgpHoe 1 0 0 http://www.ismart.org/
IIPOU3BEIEHNE BEKTOPOB" https://mob-edu.con/

3 [ToBTOpenue Temsl "Bprunciienue yria 1 0 0 http://www.ismart.org/
MEXy BEKTOpamMH B IpocTpaHcTBE" https://mob-edu.com/

4 [ToBTOpEeHME TeMbI "Y paBHEHHE IPSIMOH, | 0 0 http://www.ismart.org/
IIpoXoJs1Iel yepes 1Be TOUKu" https://mob-edu.com/

5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1 0 0 http://www.ismart.org/
YpaBHEHUE INIOCKOCTHU B OTPE3KaAX https://mob-edu.com/

6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1 0 0 http://www.ismart.org/
YpaBHEHHE INIOCKOCTU B OTpE3Kax https://mob-edu.com/

http://www.ismart.org/

7 BexropHoe mpousBeneHue 1 0 0

https://mob-edu.com/

g JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1 0 0 http://www.ismart.org/
[IPOrpaMMUPOBAHUE https://mob-edu.com/

9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1 0 0 http://www.ismart.org/
[IPOrpaMMUPOBAHUE https://mob-edu.com/

10 AHaIUTHYECKHE METO/IbI pacyéTa yria 1 0 0 http://www.ismart.org/
MEXAY NPAMBIMUA B MHOTOTPaHHUKAX https://mob-edu.com/

11 AHanuTHYECKHE METOIBI pacuéra yria 1 0 1 hitp:// Ismart.org/
p T https://mob-edu.com/
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MCKAY IJIOCKOCTAMH B MHOTOI'paHHHKaX

12

CDOpMyJ'Ia pacCTodAHus OT TOYKHU OO
IUIOCKOCTHU B KOOpAHWHATAX

http://www.ismart.org/
https://mob-edu.com/

13

Haxoxnenue paCCTOHHI/Iﬁ OT TOYKH A0
IIJIOCKOCTH B HpaBHHLHOﬁ mupamMmuac

http://www.ismart.org/
https://mob-edu.com/

14

Haxoxnenue pacCTosiHUM OT TOYKHU 10
IJIOCKOCTH B KyOe

http://www.ismart.org/
https://mob-edu.com/

15

CeueHus MHOT'OI'paHHUKOB: CTaAaHAAPTHLIC
MHOTI'OrpaHHUKHA

http://www.ismart.org/
https://mob-edu.com/

16

Ceuenus MHOTI'OI'PpaHHUKOB: MCTO CJICOO0B

http://www.ismart.org/
https://mob-edu.com/

17

KontponbHas padota "AHamuTHdecKas
reomerpus"

http://www.ismart.org/
https://mob-edu.com/

18

CequI/IH MHOFOI‘paHHI/IKOBZ CTaHZ[apTHI)IG
IJIOCKOCTH, MIEPECEYEHUS MPSIMBIX U
IJIOCKOCTEN

http://www.ismart.org/
https://mob-edu.com/

19

[TapannenpHbIe NPAMBIE U TNIOCKOCTH:
IapaJuICIIbHbIE CEUYCHUS

http://www.ismart.org/
https://mob-edu.com/

20

[TapanienbHble NPSMBbIE U TUIOCKOCTH:
pacuér OTHOIICHUMN

http://www.ismart.org/
https://mob-edu.com/

21

HapaJ'IJ'IeJ'IBHBIe MMPSAMBIC U IIJIIOCKOCTH: YIJIbI
MCKAY CKPCIIHNBAOMIUMUCS TPAMBIMUA

http://www.ismart.org/
https://mob-edu.com/

22

[lepnenquKyspHBIE MPAMBIE U INIOCKOCTH:
CTaHJAapTHBIE NIapbl NEPIEHIUKYIISIPHBIX
IUIOCKOCTEHN U MPSMBIX, CHAMMETPHH
MHOI'OIPDaHHUKOB

http://www.ismart.org/
https://mob-edu.com/

23

[lepnenquKysipHbIE MPSAMBIE U INIOCKOCTH:
Teopema O TpeX MEepIEeHIUKYIsIpax

http://www.ismart.org/
https://mob-edu.com/
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[lepnenquKyspHBIE MPAMBIE U INIOCKOCTH:

http://www.ismart.org/

24
BBIYMCJIEHUS JJIMH B MHOTOTPaHHUKAX https://mob-edu.com/
[ToBTOpEHME: IOIIAN MHOTOYTOJIbHUKOB, .
75 o OLIALCH. cO0GhasKe http://www.ismart.org/
MYJIBI IS TUT " SKEHUS
PMYJIBL 1 mazne, P https://mob-edu.conmy/
nmoxoous
[ToBTOpEHME: MIOMIAIN MHOTOYTOJIbHUKOB, )
26 (bopMyJIBI IS TUIOIAACH, COOOpaKEHUS DUP: W ST,
PMYJIBL A manen, p https://mob-edu.com/
noxoous
[ToBTOpEHME: MO MHOTOYTOJIbHUKOB, )
27 (bopMyJIBI IS TUIOIAACH, COOOpaKEHUS R ST
PMYJIBL A anen, p https://mob-edu.com/
noxoous
[Tnomanu cedyeHnit MHOTOTPAHHUKOB: )
28 [UTIOIAIUA TTIOBEPXHOCTEN, pa3spe3aHus Ha hitp://www.ismart.org/
tman p » Pa3p https://mob-edu.com/
4acTH, COOOpaKEeHHUS MOA00uUs
[Tnomanu cedyeHnit MHOTOTPAHHUKOB: )
29 [UTIOIAIUA TTIOBEPXHOCTEN, pa3spe3aHus Ha hitp://wew.ismart.org/
tman p » Pa3p https://mob-edu.com/
4acTH, COOOpaKEeHHUS MOA00us
KontponsHas padora "[loBropenue: ,
30 ororba ceue http://www.ismart.org/
MHOTOIDAHHUKHU, CEUCHUS
P ’ https://mob-edu.cony/
MHOTOTPaHHUKOB"
31 O0béM Temma. O0beM PSIMOYTOJIBHOTO http://www.ismart.org/
apajuieNIenunesa https://mob-edu.com/
10 3amaun 00 yABOCHUU Ky0Oa, O KBaJpaType http://www.ismart.org/
Ky0a; 0 TpUCEKLIUHU yTia https://mob-edu.com/
CrepeomeTpHryuecKue 3a/1a4M, CBI3aHHBIC C )
33 00BEMOM TIPSIMOYTOJIBHOTO hitp://wew.ismart.org/
p yr https://mob-edu.com/
napajuieenumneaa
34 [IpukiagHeie 3agauu, CBA3aHHBIE C http://www.ismart.org/
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BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIEHOTO
napajuiesnenuneaa

https://mob-edu.com/

http://www.ismart.org/

35 OOBEM MpsAMOI TIPU3MBI hits://mob-cdu.com/
: -edu.
TEPEOMETPUUYECKHE 3a]]a4H, CBSI3aHHbIE C p://Www.ismart.org,
36 Crep P http:// rt.org/
BBIYHCIICHHEM 00bEMOB MIPSIMON TPU3MBI https://mob-edu.com/
37 [Ipuknagueie 3a1a9u, CBSI3aHHBIE C 00BEMOM http://www.ismart.org/
MPSAMOU MPU3MBbI https://mob-edu.com/
Brruucnenue o0bEMOB TEIN ¢ TOMOIIBIO .
. . P/ WWWw.1Smart.org,
38 OIpeAeNIEHHOTO erpasia. O0bé hitp: ¢ v
i} TIEHHOTO UHTET . O0BéM
ped N p https://mob-edu.com/
HaKJIOHHOU MPU3MBI
Brruucnenue o0bEMOB TeI ¢ TOMOIIBIO .
. . P/ WWW.1Smart.org,
39 OIpeAeNIEHHOrO erpasia. O0bé hitp: ¢ o
i} JIEHHOTO UHTET . O0BéM
pedl p https://mob-edu.com/
MAPAMU/IBI
40 dopmyna 00béma nupamuabl. OTHOIIEHUE http://www.ismart.org/
00BEMOB MUPAMHU/ ¢ OOIIMM YTIIOM https://mob-edu.com/
opMyia 00bEéMa mupamuibl. OTHOIIEHUE p://www.ismart.org
A1 dopmyna 06 p O http:// rt.org/
00BEMOB MUPAMUJI C OOIIUM YTIIOM https://mob-edu.com/
47 CrepeomeTpuuecKkue 3a/1auu, CBI3aHHBIC C http://www.ismart.org/
00bEMaMU HAKIIOHHOM MTPHU3MBI https://mob-edu.com/
43 CrepeomeTpruuecKkue 3a/1auu, CBI3aHHBIC C http://www.ismart.org/
00BEMaMU TUPaAMUJIBL https://mob-edu.com/
[Tpuknagueie 3agaun mo Teme "OO0bEMBI )
" .. N http://www.ismart.org/
44 Ten", CBI3aHHbBIE ¢ 00bEMOM HAKIOHHOM
https://mob-edu.com/
MIPU3MBI
45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI http://www.ismart.org/
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMHUIBI https://mob-edu.com/
46 [Ipumenenne 00bEMOB. Brruncnenue http://www.ismart.org/
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pacCTosAHuA A0 IMMIIOCKOCTH

https://mob-edu.com/

KonTponbnas pabota "O6bEM

http://www.ismart.org/

47
MHOTOI'paHHUKa" https://mob-edu.com/
Hunuaapudeckast TOBEPXHOCTD, ,

48 00pa3yroIue UIHHIPHICCKON R ST

PasyIotHe I AP https://mob-edu.com/
MOBEPXHOCTU

49 Hunuuap. [IpssMoii KpyroBod HUIMHAP. http://www.ismart.org/
[Lnomaaer MOBEPXHOCTH IUIIUHAPA https://mob-edu.com/

50 Konnueckas moBepXHOCTh, 00pa3yloime http://www.ismart.org/
KOHMYECKOU NoBepxHOcTH. KoHyc https://mob-edu.com/

51 CeueHune KOHyca IJIOCKOCTHIO, http://www.ismart.org/
napajuieIbHOM MIIOCKOCTH OCHOBAHHUS https://mob-edu.com/

57 VYceuénnblil konyc. M300paxkeHne KOHyCOB http://www.ismart.org/
U YCEUEHHBIX KOHYCOB https://mob-edu.com/

53 [Tnomaas 60KOBOI MOBEPXHOCTH M ITOJTHOM http://www.ismart.org/
IIOBEPXHOCTU KOHYyCa https://mob-edu.com/

54 [Tnomans 60KOBOI MOBEPXHOCTH M MOJTHOM http://www.ismart.org/
IIOBEPXHOCTH KOHYCa https://mob-edu.com/
CrepeomeTrpuueckue 3a1a4u Ha ,

55 OKa3aTeJIbCTBO U BBIYUCIICHUE R ST
a . ’ https://mob-edu.com/
MIOCTPOECHUEM CEYEHUN HUIUHAPA, KOHyCa
CrepeomeTrpuueckue 3aa4u Ha ,

56 0Ka3aTeIbCTBO U BBIYUCIICHUE R ST
a . ’ https://mob-edu.com/
MIOCTPOECHUEM CEYEHUN HUIUHAPA, KOHyCa

57 [IpukiagHeie 3agauu, CBA3aHHBIE C http://www.ismart.org/
HWIUHIPOM https://mob-edu.com/

http://www.ismart.org/

58 [Ipuxnagneie 3a1aun, CBsI3aHHBIE C

https://mob-edu.com/
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MUJIMHAPOM

59

Cdepa u map

http://www.ismart.org/
https://mob-edu.com/

60

[lepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u ceps! minockoctsro. Bun u
n300paxkeHue mapa

http://www.ismart.org/
https://mob-edu.com/

61

[lepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsl minockoctsro. Bun u
n300paxeHue mapa

http://www.ismart.org/
https://mob-edu.com/

62

VYpasaenne chepsl. [Ltomans chepsr u eé
yacTeu

http://www.ismart.org/
https://mob-edu.com/

63

Cummerpus cheps! u mapa

http://www.ismart.org/
https://mob-edu.com/

64

CrepeomeTpHruecKue 3a1a4i Ha
JI0KA3aTeJIbCTBO U BEIYHCICHHUE, CBI3aHHBIE
co cepoii u mapom, IOCTPOSHUEM UX
CEYCHUH MIOCKOCTHIO

http://www.ismart.org/
https://mob-edu.com/

65

CrepeoMeTprUeCcKHE 3a/1a4d Ha
JI0KA3aTeJIbCTBO U BEIYHCIECHHUE, CBI3aHHBIE
co cepoii u mapom, MOCTPOSHUEM UX
CEYCHUH MIOCKOCTBIO

http://www.ismart.org/
https://mob-edu.com/

66

[Ipuknanneie 3a1a4u, CBsI3aHHBIE CO chepoii
U I1apoM

http://www.ismart.org/
https://mob-edu.com/

67

[ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaH/IapTHBIC
noxoous

http://www.ismart.org/
https://mob-edu.com/

68

Pazauunnie KOM6I/IHaLII/II/I TCJI BpalllCHUSA U
MHOTI'OIrpaHHUKOB

http://www.ismart.org/
https://mob-edu.com/
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3anaun no teme "Tena U MOBEPXHOCTH

http://www.ismart.org/

69
BparieHus" https://mob-edu.com/
70 3amauu 1o Teme "Tena U MOBEPXHOCTH http://www.ismart.org/
BparieHus" https://mob-edu.com/
71 KontposbHas padota "Tena ¥ mOBEpXHOCTH http://www.ismart.org/
BpaieHus" https://mob-edu.com/
7 006beM mumHapa. Teopema 06 00bEMe http://www.ismart.org/
MPSIMOTO ITAJIMHAPA https://mob-edu.com/
7 Brrunciaenne 00bEMOB TEI ¢ HOMOIILIO http://www.ismart.org/
onpeaenénHoro uurerpana. O6bEM KoHyca https://mob-edu.com/
74 [Tnomaayn 60KOBOW M MOTHON MMOBEPXHOCTH http://www.ismart.org/
KOHyca https://mob-edu.com/
75 CrepeomeTpuueckue 3a/1auu, CBI3aHHBIE C http://www.ismart.org/
BBIUHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa https://mob-edu.com/
76 [Tpuknagueie 3agaun mo teme "OO0bEMBI 1 http://www.ismart.org/
IJIOIaAu TOBEepXHOCTEH Temn" https://mob-edu.conmy/
O0BéM rapa u mapoBoro cexropa. Teopema
00 o0Béme mapa. [Tnomane cheps. ,
77 Crepeome €CKHeE 3a/1a4H, CBsI3a ec b Lo
T METPHYECKH YH, CBSI3aHHBI
P p . A, https://mob-edu.com/
BBIYHCIICHHEM 00BbEMOB TI1apa, MapoBOTO
CEerMEHTa M IIapOBOr0 CEKTOpa
[Tpuknanueie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE ¢ 00BEMOM 11apa U .
73 omanbIo ce CooTHOLLE . http://www.ismart.org/
it b BL. THOILIEHUS MEXK
i p N N y https://mob-edu.com/
TJIOIIA ISIMU TTOBEPXHOCTEH U 00bEMaMK
MMOIOOHBIX TEN
79 [TogoOHEbIe Tena B MPOCTPAHCTBE. http://www.ismart.org/

N3menenne o0bEMa mpu o 100uu.

https://mob-edu.com/
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CrepeoMeTpUUYECKHE 3a]1a4H, CBSI3aHHBIE C
BBIYHCIIEHHEM 00BEMOB TET U IUIOLIAeH
ITIOBEPXHOCTEN

KonTponbnas padora "[Tnomanu

http://www.ismart.org/

80 "
MOBEPXHOCTU M 00BEMBI KPYTIIBIX TET" https://mob-edu.com/
JIBmxenust npoctpaHcTBa. OToOpakeHuU . ,
81 JIBm>keHust U paBeHcTBO Guryp. O0miue hitp: e dsmart.org:
N p N yp- ot https://mob-edu.com/
CBOMCTBA IBUKEHUI
Bunel nBrkeHmil: mapanienbHbIi IepeHoc, ,

82 CHTpaJbHasi CHMMETPHS, 3epKalIbHAs DUP: W ST,
HEHTP PHAL, 3¢p N https://mob-edu.com/
CUMMETPHS, TOBOPOT BOKPYT MPSMOit

23 [IpeobpazoBanus noxoous. [Ipsmas u chepa http://www.ismart.org/
Diinepa https://mob-edu.com/

24 I'eomeTprueckue 3a1a4y Ha IPUMEHEHHE http://www.ismart.org/
JIBYDKCHUS https://mob-edu.com/

g5 KonTtponsHas padora "BekTops! B http://www.ismart.org/
npocrpaHcrae” https://mob-edu.con/
Oo6o6maromiee moBropeHue 11 moHsaTHii u

26 MeToA0B Kypca reometpun 10—11 knaccos, http://www.ismart.org/
cucrtemaTusanus 3Hanuil: "l[lapasiensHOCTh https://mob-edu.com/
MPSIMBIX U ITIOCKOCTEH B TpocTpaHcTBe"

Oo6o6maromiee moBropeHue 11 moHsaTH 1

g7 MeToA0B Kypca reometpun 10—11 knaccos, http://www.ismart.org/
cucTeMaTu3anus 3HaHuil: "BekTopsl B https://mob-edu.com/
npocrpancrae”

O6o6maromniee moBropeHue 11 moHsaTHii u )
http://www.ismart.org/

88 MeToA0B Kypca reometpun 10—11 knaccos,

cucTeMaTu3alus 3HaHui: "BekTopsl B

https://mob-edu.com/
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npocrpancrae”

O6o6maromniee moBropeHue 11 moHsaTHii u
MeToA0B Kypca reometpun 10—11 knaccos,

http://www.ismart.org/

89 cucrtemaTu3aiys 3Hanni: "O0beM https://mob-edu.com/
MHOTOrpaHHHuKa"
Oo6o6maromiee moBropeHue 11 moHsaTH 1
90 MeToA0B Kypca reometpun 10—11 knaccos, http://www.ismart.org/
cucremarusanus 3Hanui: "O0beM https://mob-edu.com/
MHOTOrpaHHHuKa"
Oo6o6maromee moBropenue 11 moHsaTuii u
91 MeToA0B Kypca reometpun 10—11 knaccos, http://www.ismart.org/
cucteMarusanusa 3HaHuu: "Ilmomamu https://mob-edu.cony/
MMOBEPXHOCTH ¥ 00BEMBI KPYTJIBIX TN
O6o6maromiee moBropeHue 11 moHsaTHii u
9 MeToA0B Kypca reometpun 10—11 knaccos, http://www.ismart.org/
cucteMarusanusa 3HaHuu: "Ilmomamnu https://mob-edu.com/
MMOBEPXHOCTH ¥ O0BEMBI KPYTIIBIX TN
93 HToroBast KOHTpOJIbHAS paboTa DI SO
https://mob-edu.com/
94 Hrorosas KOHTpoJIbHas paboTa hps s bniarons,
https://mob-edu.com/
95 [ToBTOpeHMEe, 0600IICHNE 1 http://www.ismart.org/
CHCTEMAaTH3alMs 3HAHU I https://mob-edu.com/
Hcropus pa3BUTHS CTEPEOMETPHH KaK ,
96 HayKH U €€ poJib B PA3BUTHU COBPEMEHHBIX DLps s
. https://mob-edu.com/
WHXKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH
97 Hcropus pa3BuTHs CTEPEOMETPUM KaK http://www.ismart.org/

HAayYKH U eé POJIb B pa3BUTHH COBPCMCHHBIX

https://mob-edu.com/
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HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

HcTopust pa3BUTHS CTEPEOMETPHH KaK

http://www.ismart.org/

98 HAayKHU U €€ POJIb B PA3BUTUH COBPEMEHHBIX 1 0
y p p p . https://mob-edu.com/
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH
Hctopust pa3BUTHS CTEPEOMETPUM KaK )
99 HAayKHU U €€ POJIb B PA3BUTUH COBPEMEHHEBIX 1 0 hitp://wew.ismart.org/
y p P p . https://mob-edu.com/
WH)XCHEPHBIX U KOMITBIOTEPHBIX TEXHOJOTUH
Hctopust pa3BUTHS CTEPEOMETPUH KaK )
100 HAayKHU U €€ POJIb B PA3BUTUH COBPEMEHHBIX 1 0 hitp://wew.ismart.org/
y p P p . https://mob-edu.com/
WHXXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJOT U
Ucropus pa3BuTHs CTEPEOMETPUH KaK )
101 HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX 1 0 hitp://www.ismart.org/
YK p p P . https://mob-edu.com/
WH)XCHEPHBIX U KOMITBIOTEPHBIX TEXHOJOTUH
Ucropus pa3BuTHS CTEPEOMETPUH KaK .
102 N & 1o a3 COBDEME 1 0 http://www.ismart.org/
HAYKU 1 JIb B BUTUUA COBPEMEHHBIX
YK p p P . https://mob-edu.com/
WHXKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 12
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YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» MaTeMartuka: anredpa U Hadajla MaTeMaTHYECKOr0 aHaIn3a, FTeOMETPHSI.
I'eomeTpus, 11 kmace/ Anexcanapos A.Jl., Bepuep A.JI., Peokuk B.W.,
AxuunonepHoe obiectBo «M3aaTensctBo «IIpocBemieHue»

['eomerpus. 1 1kmace.: Yueb.ais omeoopa3oBaT. yapekIeHUN ¢ yriayo.
unpodunsHbIM n3ydenneM matemaTuku/E.B.ITotockyes, JI.J.3BaBuu.-2-¢

3., ucnap.-M.:/Ipoda,2020.-368 cTp.:um.

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
['eomerpus. 1 1kmace.:Yueb. a1 omeo0pa3oBaT.yupexIeHUi ¢ yriayo. u
npodunsHbIM n3ydenneM MatemaTuku/E.B.Ilotockyes,

MGTOI[I/I‘IGCKI/IG MaTCpHraIbl IJId YUUTCIIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
http://www.ismart.org/

https://mob-edu.com/



IMOACHUTEJIBHASA 3AIINCKA

Y4aeOuplii Kypc «BeposSTHOCTP W CTaTUCTHKa» YIIyOJEHHOTO YpPOBHSA
SBIIICTCS. MPOJODKEHHMEM M PAa3BUTHUEM OJHOMMEHHOIO y4eOHOro Kypca
yriayOiIEHHOTO YPOBHS Ha YPOBHE CpPEIHEro 0011ero oopa3oBanus. Y 4eOHbIN Kypc
npenHazHayeH Uit GOpPMUPOBAHUS Y OOYUAIOIIMXCSl CTATUCTUIECKON KYJIbTYphI U
ITOHUMAHMS POJIM TEOPUU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
W3YUYCHUS CITyYalHBIX COOBITHH, BETWYMH W TpolieccoB. [Ipm m3ydeHmnm Kypca
o0OoramjatoTcsi NpPEACTaBICHUS OOYYalOIIMXCS O METOJax MCCIeA0BaHUs
U3MEHYMBOIO MHUpPA, pa3BUBACTCSI NOHMMAHWE 3HAYUMOCTH U  OOILIHOCTHU
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Conmepxanne ydeOHOrO Kypca HampaBiIeHO Ha 3aKpeIUIieHHe 3HaHWH,
MOJTyYEHHBIX MPU U3YYEHHH Kypca Ha YPOBHE OCHOBHOT'O OOIIEro oopa3oBaHus, U
Ha pa3BUTHUE IIPEACTABICHUM O CIyYalHBIX BEIWYMHAX U B3aUMOCBA3AX MEXIY
HAMM Ha BaXHBIX NPHUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAOLIETO
Mupa. B pe3ynbrare y o0y4aromuxcs J0JKHO cOPMUPOBATHCS MPEICTABICHUE O
Hanbosee ynoTpeOUTENbHBIX U OOIINX MAaTEMAaTHYECKUX MOJIENSIX, UCIIOJIb3YEMBbIX
JUIS  ONUCAHUs  AHTPOINIOMETPUYECKUX M JeMOrpaMyecKuX  BEJIUYMH,
NOTPEIIHOCTE B pA3IMYHBbIE pPOJA H3MEPEHUsX, JUIMTEIbHOCTH O€30TKa3HOU
pabOThl TEXHUYECKHUX YCTPOUCTB, XapaKTEPUCTHK MACCOBBIX SIBJICHUN U MPOLIECCOB
B oOmiecTBe. YUeOHBIM Kypc SBIsIeTCS 0a30i JJIT OCBOCHHS BEpPOSTHOCTHO-
CTaTUCTUYECKUX METO/I0B, HEOOXOAUMBIX CIIEHUANINCTaM HE TOJbKO MHKEHEPHBIX
CIIELIMAIIBHOCTEN, HO TAaKXe COLUAIBHBIX M IICUXOJOTMYECKUX, IIOCKOJIBKY
COBpEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUYUTEIBHONW MEPE MCIOJB3YIOT anmnapar
aHanu3a OONBIIMX JaHHBIX. l[eHTpalbHYI0 4YacTh Y4YEOHOro Kypca 3aHUMAaeT
oOCyXJieHHEe 3aKOHa OONBIINX YhCel — (PYHIAMEHTAIBHOTO 3aKOHA MPUPOJIH,
UMEIOIIET0 MAaTEMaTUYECKYI0 (POpMaNIN3aLIHIO.

B cooTrBeTcTBUM C yKa3aHHBIMHM ILIEJIIMA B CTPYKType Y4eOHOro Kypca
«BeposATHOCTh M CTaTHCTHKA» Ha YINIyOJEHHOM YpPOBHE BBIAEIEHBl OCHOBHBIE
cozepxatenbHble TUHUU: «CnydaliHble COOBITUSI U BEpOSATHOCTH» U «CilydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBILINX YHCEID.

[ToMMMO OCHOBHBIX JIMHUH B y4€OHBIH KypC BKJIFOUEHBI 3JIEMEHTHI TEOPUU
rpagoB M TEOpPUUM MHOXKECTB, HEOOXOJUMBIE Jisi TOJIHOLEHHOTO OCBOCHHUS
MaTepuaia JaHHOTO Y4eOHOr0 Kypca M CMEXKHBIX MaTeMAaTUYECKUX YUYEOHBIX
KYpCOB.

Conepxxanue nuHUM «CryyaiiHple COOBITHS M BEPOSATHOCTH»  CIIY)KUT
OCHOBOH 111 (hOpMHMpOBAHUS NPEACTABICHUNW O paclpeiesieHUd BEPOSTHOCTEN
MEKy 3HAYCHHUSIMU CIIyYalHBIX BEJIMYHMH. Ba)KHYIO 4acTh B 3TOM CONEPKATEIBHON



JVHHUM 3aHUMAET U3YYEHHE T€OMETPUUECKOr0 M OMHOMHAJIBHOTO paclpeieieHu u
3HAKOMCTBO C MX HEINPEPHIBHBIMU aHAJIOraMU — IOKA3aTEeIbHBIM M HOPMaJIbHBIM
pacnpeneneHusIMU.

Templ, CBSI3aHHBIE C HENPEPBIBHBIMU  CIy4YallHbIMU BEIWYUMHAMHU U
pacHpelesieHus MY, aKIEHTUPYIOT BHUMaHUE OOY4YaloOIIMXCSl Ha ONHCAHUM MU
U3YUYEHUU CIyYalHbIX SIBJICHUW C MOMOIIbI HENpPEephIBHBIX (yHKUMNA. OCHOBHOE
BHUMAHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIbHOMY PaclpeesICHHUSIM.

B ydeOHOM Kypce mperycMaTpUBAETCs O3HAKOMUTEIBHOE M3YYEHHE CBSI3U
MEXAY CIy4YalHbIMM BEJIMYMHAMM W OIMCAaHUE D3TOM CBA3H C IIOMOIIBIO
KO3 UIMEeHTa KOPPEISUUU M €ro BbIOOPOYHOIO aHaIora. OTU DJIEMEHTHI
coJiepKaHusl pa3BUBAIOT TEMY «/lnarpamMmbl paccenBaHUs», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, ¥ BO MHOTOM OIMPAIOTCSl Ha CBEACHUA U3
KypCOB aireOpbl U TEOMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWs, KOTOPBIM  IpejylaraeTcsi  Ha
O03HAKOMHTEJIBHOM YypPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYIAIOIIUX B €IUHUIYY BpeMeHU. O3HAaKOMJIGHHE C pacipeacieHueM
BEPOSITHOCTEM KOJIMYECTBA TAaKMX COOBITUHA HOCUT pPAa3BUBAIOLIUMN XapakTep U
SBJISIETCSl AKTYaJIbHBIM JUIsl OyAylIIMX aOUTYypUEHTOB, MOCTYMAIOIINUX HA y4eOHBIE
CHEIMAIbHOCTH, CBS3aHHbIE C OOILIECTBEHHbIMU HAayKaMH, IICUXOJOTHEH U
YIPABJICHUEM.

Ha w3yuenue yueOHOTO Kypca «BeposTHOCTP W CTaTUCTUKa» Ha
yIIIyOJI€eHHOM ypoBHE oTBoauTCs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B
Hezenmo), B 11 knacce — 34 yaca (1 yac B Hezielnto).



COJEPXAHUE OBYUYEHUA
10 KITACC

['pad, csa3ubIN rpad, myTH B rpade: ukisl U nenn. CTeneHb (BAJICHTHOCTS)
BepuuHbl. ['padsl Ha mIockocTH. JlepeBbsi.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) U CIy4alHbIE COOBITHS. DIIEMEHTApHBIC
coObITusl (Ucxoapl). BeposTHOCTH ciydailHOro coObiTus. biu3ocTs 4acToTsl U
BEpPOATHOCTH  cOObITUH.  CnyyailHple  ONBITBI  C  PaBHOBO3MOXXHBIMHU
3JI€MEHTapPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSAMU: NTepeceueHne, 0ObEAUHEHNE, TPOTUBOMNOIOKHBIE
coObITus. Jlnarpammel Ditnepa. @opMyiia COKEHHS BEPOATHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBo CiydaillHOTrO
skcriepumenTa. @opmyia nonHoit BeposatHocTu. Dopmyna baiieca. HezaBucumbie
COOBITHSL.

bunapHbIil ciydaiiHblid ONBIT (MCIIBITAHUE), YCIIeX U Heyaadya. HesaBucumblie
ucnbiTadus. Cepusi HE3aBUCUMBIX MCIBITAHUN 10 MepBoro ycnexa. IlepectanoBku
u (aktopuan. Yucno couertanmii. Tpeyrompuuk Ilackams. dopmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX ucHbITaHUNA bepuymmu. CrydaiiHelid  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuaitHas  BenuuuHa. Pacnpenenenne  BepodTrHocteil.  [{uarpamma
pacopenenenus. Onepanuy HaJ CIy4YallHbIMUA BeludrHamMu. buHapHas ciiyyaiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMUAJIBHOE.

11 KJIACC

CoBMeCTHOE pacrpeeicHue ABYX CIy4YalHbIX BelnunH. HeszaBucumbie
CIIy4aiiHbI€ BEJINYUHBI.

MatemaTnueckoe OXHUJAHUE CIy4dailHOM BeJNWYMHBI (paclpenesieHus).
[Ipumepsl MpUMEHEHUsT MaTeMAaTHUYECKOro OXHUAAHHS (CTpaxoBaHHUE, JIOTEPEs).
MartemaTtnueckoe OXKuJaHue OMHAPHOUW CIy4yailHOW BENIMYMHBL. MareMaTudeckoe
OKMJIaHWE€ CYMMBI  CIIy4allHBIX BEJIWYMH. MaTemMaTuyeckoe  OKHUJIaHUE
reOMETPUUECKOr0 M OMHOMHAJIBHOTO paclpeleIeHHMN.

Jucnepcuss ©  CTaHAAPTHOE  OTKIIOHEHWE  CIy4allHOW  BEJIWYMHBI
(pactipenenenus). Jlucrepcust OMHApHO# CcydaliHON BeMYWHBI. MaTeMaTndeckoe
0’KHJIaHWE€ MTPOU3BEJICHUS U JUCIIEPCHUS] CYMMbI HE3aBUCUMBIX CITyYalHbBIX BEJIHYH.
Jluciepcuss W CTaHAAPTHOE OTKIOHEHHWE OWMHOMHUAIBHOIO pACHpPEEIICHHUS.
Jlucniepcus U CTaHIapTHOE OTKJIOHEHUE T€OMETPUUECKOr0 PaCIIPECIICHHUS.



HepasenctBo YeObiméBa. Teopema YeOwiméBa. Teopema bepnymiu. 3akon
OonpmMX  yucen.  BpIOOpouHBIA  MeTOH — uccaeAoBaHWil.  BeiOopouHble
XapakTepuCcTUKU. OLIEHUBAaHUE BEPOSTHOCTH COOBITHS MO BHIOOPOYHBIM JAHHBIM.
IIpoBepka NpOCTEUIINX TUIIOTE3 € IIOMOLIBIO U3YYEHHBIX PACIIPEIEICHUMN.

HenpepsiBHble citydaiiHple BenuuuHbl. lIpumepbl. DyHKIMS IIOTHOCTH
BEPOSATHOCTH pacupenesicHus. PaBHOMepHOE pacnpelneneHne M €ro CBOMCTBA.
3agauu, NPUBOAAIINE K TOKA3aTEILHOMY PACIPEAECICHUIO. 3a/1a4, IPUBOISAIINE K
HOPMaJIbHOMY  PAacCHpPENEIICHUIO. OyHKIMA IJIOTHOCTH BEPOSATHOCTH
NOKa3aTeJNbHOI0 pacnpeeseHus, GyHKIUS II0OTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pacnpenenenus. OyHKIUA INIOTHOCTH U CBOWCTBA HOPMAJIBHOT'O PACIIpEACIICHUS.

ITocoenoBaTeIbHOCTE  OAWHOYHBIX  HE3aBHUCHMBIX  COOBITHH.  3ajauwu,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapmammst nByx ciaydaitHpix BenuuwH. Koadduiment nuHeHON
koppemsiiui.  CoBMeCTHble  HAOMIOJAEHUS  JABYX  BEIMYMH.  BbIOOpOUHBIN
KO3 GuIUeHT Koppensiuuu. Pasnuuue Mexay JAMHEWHON CBSI3bI0 U IPUUYMHHO-
CJIEACTBEHHOU CBA3bI0. JIMHEHAs perpeccusi, METOI HAMMEHBIINX KBAJPaTOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTUKA» (YIJYBJIEHHBIA YPOBEHbD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJ€HAa  POCCHMCKOTO  O0OIecTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
IpoLenyp TpaXkJaHCKOro oOiiecTBa (BbIOOPHI, OMPOCHI W JPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAXTAHCKON MJICHTUYHOCTH, YBAKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKaX, TEXHOJOTusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHUE JTYXOBHBIX IIEHHOCTEH POCCHUICKOr0 Hapoja, ChOPpMUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHUA, 3TUYECKOTO IMOBEICHUS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTW)KCHUNW HAyKM U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/1a B IIOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUYAs SCTETHKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HHU, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acClEeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3n4YecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh yMEHUS TMPUMEHATh MAaTeMAaTHYEeCKUE 3HAHUA B
MHTEpecax 3I0pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE TMUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTHbIXa, peryisipHas (pu3udecKas aKTUBHOCTH), (PM3MUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN AEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYJy, OCO3HaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpeC K
pasnmuyHbIM  chepaM  MPOPECCHOHAIBHONW  JACATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHHUSIMU, YMEHHUE COBEpIaTh OCO3HAHHBIM BHIOOP
Oynymed mnpodeccur U peaqu30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTreéMaTH4ecKoMy  OOpa3oBaHUIO U



caM0oOOpa30BaHUIO Ha TMPOTSHKEHUM BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTHYECKHUX 33/1a4 MaTEMaTHICCKON HAIIPABICHHOCTH;

7) 3K0JI0TN4eCKOr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  DKOJIOTMUECKOW KYJIbTYpPhl, TOHUMAHUE BIMSHUS
COIMAIbHO-DKOHOMHYECKUX TPOILIECCOB Ha COCTOSIHUE MPUPOJAHONU M COIMAIBHOU
Cpenbl, 0CO3HAHUE TIIO0ATBHOTO XapaKTepa KOJIOTHUECCKUX TPOOIEM, OpHUEHTAITHS
Ha TIPUMEHCHHE MATeMAaTHYCCKUX 3HAHWM I pemieHus 3amad B 00JacTh
OKPYKaIOIIeH Cpe/bl, IUIAHUPOBAHUE IIOCTYIIKOB W OIEHKH WX BO3MOXHBIX
MOCJICJICTBUM ISl OKPYKAIOIIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTHYeCKOH HayKh KakK cdepbl UYeTOBEYECKON ACATEIBHOCTH, JTaloB ¢
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTUS 1MBHWIM3AIUH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH M MaTEeMaTUYeCKOM KYJIbTYpOW KaK CpEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYI0 W WCCIEI0BATEIBCKYIO ACSITEIBHOCTD
WHINBUYaJTEHO U B TPYTIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3zoBble 1ornueckue aAeiicTBu:

BBISIBJSITh U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MaTEMaTUYECKUX
00OBEKTOB, TIOHATHH, OTHOIICHWA MEXAY TOHATHAMH, (OPMYIHPOBATH
oTpe/ielIeHUs] MOHATHM, YCTAHABIMBATh CYIIECTBEHHbBIN MPU3HAK KIIAcCU(]DUKAIINY,
OCHOBaHHUS J1J1s1 0000IICHUS U CPAaBHEHUSI, KPUTEPUU ITPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (HOpMyIUpOBaTH H  TPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MAaTEMATUUYECKHUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX U YTBEPXKICHUSX, MpeIIaratb KPpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIL;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIHHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHI
(mpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBAaTh apTyYMEHTAIIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYXKACHHUS U BHIBOJIBI;

BEIOWPATh CIMOCO0 pemeHnus y4eOHOW 3adadd  (CpaBHHUBATh HECKOJIBKO
BApHAHTOB  pEUICHHs, BbIOMpaTh HamOoJee MOAXONAUMH ¢  y4ETOM
CaMOCTOSTEJILHO BBIICNICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHMUA,
dbopMynmupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHMEe,  MpolieMmy,
yCTaHABIMBAaTh MCKOMOE W JaHHOE, (hOpMHpOBaTh THUIMOTE3Y, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIN 3KCHEPUMEHT, MCCIIEIOBAHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4ecKOTro 00beKTa, SIBICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 0OBbEKTaMH, SIBICHUSIMU, MPOIIECCAMU;

CaMOCTOSTENIHO (OPMYIMPOBATh OOOOIIECHUS W BBIBOJABI IO pe3yibTaTam
OpOBEAEHHOIO  HAONIOACHMSA, HCCIENOBaHUS, OLIGHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIECHNUH;

POrHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpPOIECcCa, a TakKXKE BBIIBUTATH
MIPEIIOIOKEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanueii:

BBISIBIISITH AeUIMTHI UHPOpPMALUU, JAaHHBIX, HEOOXOJUMBIX JUIsl OTBETA Ha
BOIPOC U JUIsI pEIICHUs 3a]1auH;

BbIOMpaTh MH()OPMALIMIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, AaHATU3UPOBATD,
CHUCTEeMAaTH3UPOBaTh U HWHTEPIPETHPOBATH WHGOPMAIMIO PA3TUYHBIX BHUAOB U
(dopM npeacTaBIeHUs;

CTPYKTYypUpOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B PA3IUYHBIX (PopMax,
WLTIOCTPUPOBATh rpapuuecKy;

OIICHUBATH HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENIBHO
c(hOpMyIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoO1enne:

BOCIIPMHUMATh U ()OPMYJIUPOBATH CY)KJICHHUS B COOTBETCTBUU C YCIOBHUIMU H
HeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIICHUs 3a7auH,
KOMMEHTHPOBATH MOJYUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJICHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMON TEMBI,
npoOJieMbl, pelIaeMoi 3ajadyd, BBICKA3bIBAaTh HJEH, HalleJeHHbIE Ha IIOMCK
pEllIeHUsA, COMOCTAaBISATh CBOM CYXICHHUS C CYXKICHUSMH JPYyTHUX Y4YaCTHHUKOB
nuanora, oOHapy>KHBaTh Pa3jIU4Me M CXOJCTBO TMO3WINNA, B KOPPEKTHOU (opme
bopMyIIHpOBATH Pa3HOTIIACHS], CBOM BO3PAKECHUS;

MPECTABIATh PE3YIbTAThl PEIICHUS 3a/laud, SKCIIEPUMEHTa, UCCIEOBaHMUS,
MIPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (PopMaT BBICTYIUICHHUS C Y4E€TOM 3ajad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryjsiTuBHbBIE YHUBEPCAJbHbIe YUueOHbIE J1eiiCTBUSA
Camoopranusamnus:



COCTaBJIAThH IUJIaH, aJITOPUTM PEIIeHUs 3a7a4M, BBIOUPATh CIIOCO0 PEIICHHS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOU WH(OpMAITHH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA MHTEJJIEKT:

BJIaJIeTh  HaBBIKAMU  IIO3HABATEIbHOM  peduiekcuM Kak  OCO3HAHUSA
COBEpIIAEMbIX JAEHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CaMOTIPOBEPKH, CaMOKOHTPOJIS TIpoIlecca W pe3yibTaTa peIIeHUs
MaTeMaTUYECKOM 3a4auH;

MPEBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUM 33J1a4H,
BHOCHUTh KOPPEKTHUBHI B JIEATECIIbBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX,
HaWJCHHBIX OIMMOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa IETH U YCIOBUAM, OOBSICHITH IPHUUHBI
JIOCTUKEHUS WIM HEJOCTUXKEHUS PE3yJIbTaTOB JEATCIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJIbHOCTD:

MOHUMATh W MCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYAIbHOU
paboThl mNpU pelleHHH Y4YeOHbIX 3ajady, NPUHUMATH II€JIb COBMECTHOM
JeSATEeIIbHOCTH, IUIAHUPOBATh OPraHU3AIlUI0 COBMECTHOM pabOoThl, paclpeneisiTh
BUJIBI paboOT, JOroBapuBaThCs, OOCYXJaTh IIPOIECC M pe3yJbTaT padOThI,
0000111aTh MHEHHUS HECKOIBKHX JTIOAECH;

y4acTBOBATh B TPYIIOBBIX GopMax padboTsl (00CYKIaeHHs, 0OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» M HHBIC), BBINOJIHATH CBOIO 4YacTh pabOThl U
KOOPJAMHUPOBATh CBOU JCHCTBHS C JPYTMMH YJE€HAMH KOMAaH/bI, OIICHUBATh
Ka4eCTBO CBOEr0 BKJIaja B OOIIUI MPOAYKT IO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUAL.

IMPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiicss Hay9IuTCs:

CBOOOJITHO OTIEPUPOBATH MOHATUAMHU: Tpad, Tiockuil rpad, cBs3HBINA rpad,
nyTh B rpade, lemnb, IUKI, JEpeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4YalHOTO
IKCIICPUMECHTA;

CBOOOJTHO OIEPUPOBATH TMOHATHSIMH: CIYYalHBIA SKCIECPUMEHT (OIIBIT),
CIy4ailHO€ COOBITHE, PJIEMEHTAPHOE ClIydyallHOE COOBITHE (IJIEMEHTApPHBIN UCXO.)
CIIy4yallHOTO  ONBITa, HAXOAUTh BEPOSITHOCTH COOBITUH B  OMbBITaX C
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaXOJUTh U (POPMYyIHPOBATH COOBITHS: MEepeceucHue, OObEeIUNHEHNE JaHHBIX
cOOBITHH, COOBITHE, TPOTHBOIMOJIOKHOE TaHHOMY, HCIIOJIB30BaTh JIHUArPaMMBbI
Diisiepa, KOOPAMHATHYIO MIPSIMYIO JJIS PEIICHMs 3a/a4, MOJIb30BaThCsl (POpMyIIon
CJI0KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEN JBYX U TPEX CIyYalHbBIX COOBITUH;



OIIEpUPOBATH  TOHITUAMMU: YCIOBHAs  BEPOSITHOCTB, YMHOKEHUE
BEPOSTHOCTEH, HE3aBUCHUMBIC COOBITHS, JIEPEBO CIYYalHOTO DKCIICPUMEHTA,
HaXOJUTh BEPOSATHOCTH COOBITHH C TIOMOIILIO TIpaBWja YMHOXKCHHS, JepeBa
CIIy4allHOTO OIBITA, MCMOJIb30BaTh (OPMYITY TMOJHOM BEPOSTHOCTH, (POPMYITY
baifeca ipu pemnieHun 3a7a4, onpeaeisaTh He3aBUCUMOCTh COOBITHI TI0 hopMyJie U
10 OPraHU3allN CIIy4YaiiHOTO SKCIIEPUMEHTA;

MPUMEHATh W3yYCHHBIE KOMOWHATOpHBIC (OPMYNIBI IS TEPECUUCICHUS
3JIEMEHTOB MHOKECTB, 3JIEMEHTApPHBIX COOBITUM CIy4allHOTO OMBITA, PEHICHUS
3374 110 TEOPUU BEPOSITHOCTEM;

CBOOOJIHO  ONEPUPOBATH TMOHATHUSMU: OWHAPHBIA  CIIy4allHBIA  OMBIT
(ucnipITaHue), ycrnex M Heyjlaya, HEe3aBUCHUMBIC HCIIBITAHUSA, CEpUsl MCIBITAaHUMH,
HaXOJIUTh BEPOSTHOCTH COOBITHI: B CEPUH HMCIBITAHWHA 10 TIEPBOTO YCIexa, B
cepuu UCHbITaHUM BepHyIiu, B OMbITE, CBA3aHHOM CO CIIy4YallHbIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEpUPOBATh MOHATUSMU: CIydaliHas BEJIMYMHA, paclpeiesicHue
BEPOSITHOCTEH, JuarpamMma pacnpeiesieHus, OuHapHas CciydailHas BeJIWYWHA,
reoMeTpUYECKoe, ONHOMHUAIILHOE pacIpe/ieiieHuUE.

K koniry 11 kiacca o0yJaroniuiics Hay4uTcs:

OIIEpUPOBATh TOHATUSMHU: COBMECTHOE PACIPEACIICHUE ABYX CIIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOT'O PACIIPEICICHUS JBYX CIy4ailHBIX
BEJIIMYUH ISl BBIJCIICHUS PACHPEICIICHUS KaXJ0M BEIMYUHBI, ONPEACICHUS
HE3aBUCHUMOCTH CITy4YalHbIX BEJIMYUH;

CBOOOJITHO OTIEPUPOBATH MOHATUEM MATEMATHYECKOTO OXHUIAHUS CIydalHON
BEJUYMHBI (pacnpenesicHus1), MPUMEHSITh CBOMCTBA MAaTeMAaTHYE€CKOTO OXKUJAHUs
IIpY pPENICHUH 3a7a4, BBIYHCIATh MaTEeMAaTHUYECKOE OXKHJIAaHWE OMHOMHAIBHOTO U
F€OMETPUYECKOTO PACIIPEICIICHUN;

CBOOOJTHO OMEpPUPOBATH MOHSATUSMU: JUCIIEPCUS, CTAaHIAPTHOE OTKIOHEHUE
CIIy4allHOW BEJIWYMHBI, IIPUMEHATH CBOWCTBA JIUCIEPCUU CIIyYaWHOU BEJIMYHUHBI
(pactipeneneHusi) ONpH PEIICHUM 3ajlad, BBIYUCISATH JTUCIIEPCUI0 W CTAHIAPTHOE
OTKJIOHEHHE TEOMETPUUYECKOr0 1 OMHOMHUAIBLHOTO pacipeieieHui;

BBIYUCIISITh BHIOOPOYHBIE XaPAKTEPUCTUKU IO TAHHOW BHIOOPKE U OLICHUBATH
XapaKTEePUCTUKU TEHEPaJbHOM COBOKYMHOCTH J@HHBIX 10  BBIOOPOYHBIM
xapaktepuctukaMm. OIeHUBATh BEPOSITHOCTA COOBITHII U MPOBEPATH MPOCTEHIIINE
CTaTUCTUYECKUE TUIOTE3BI, MOJIb3YSACh U3YUYCHHBIMU PACTIPEACICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuecTBo yacos DJIeKTPOHHBIE
HanmeHnoBaHue pa3/iesioB U TeM (undposbie
Ne ni/nn P KonTposbu IIpakTHyeck bp )
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BEPOSITHOCTH COOBITUIH program/archive/545
Omnepanuu HajJ MHOKECTBAMH U
3 coObITusiMU. CIIOKEHUE U YMHOXKEHUE 5 0 https://resh.edu.ru/tv-
BEPOSITHOCTEN. Y CJIOBHASI BEPOSITHOCTb. program/archive/545
HezaBucumblie coObITHS
https://resh.edu.ru/tv-
4 DJIeMEHTBI KOMOMHATOPUKH 4 0 broeram/archive/545
Cepuu 1ocie10BaTeIbHbIX UCTIHITAHUN.
5 Ucnbiranus bepaymmm. CiydaiiHbiii BEIOO 5 1 R
. PHYILIH. STyH p program/archive/545
13 KOHEUYHON COBOKYITHOCTH
6 CrnyuyaiiHble BeJIMUMHBI M pactpeciiCHUs 14 2 hiips: vesldi.o -
A . pactipeaet program/archive/545
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3



https://resh.edu.ru/tv-program/archive/545
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11 KIIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumenoBanue pa3aejioB M TeM nudpoBLIe
Ne /i P KonTpoabn IpakTHYecKn (pp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
ble padoThl e padoThbl
pecypchl
https://resh.edu.ru/tv-
1 3aK0H OOJIBIINX YHCET 5 0 1 broeram/archive/545
. https://resh.edu.ru/tv-
2 DJIEMEHTHI MATEMATHUYECKON CTATUCTUKU 6 0 0 .
program/archive/545
HenpepsiBHBIE CityyaliHbIE BETUYMHBI
3 ( ) 4 0 1 https://resh.edu.ru/tv-
pacrpeiesieHust ), oKa3aTeIbHOE U brogram/archive/545
HOPMAaJIbHOE pacrpeeieHus
https://resh.edu.ru/tv-
4 Pacnpenenenue Ilyaccona 2 0 0 brogram/archive/545
5 CB43b MEXY CIYYANHBIMU BEJIMUMHAMU 6 0 1 hitps://resh.edu.rw/tv-
Ly ¢y & program/archive/545
https://resh.edu.ru/tv-
6 O060011IeHNE U CUCTEMATU3aIUs 3HAHUI 11 1 0 tpsuiresh.c .u
program/archive/545
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 3
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https://resh.edu.ru/tv-program/archive/545




IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
KoanuyecTBO 4acoB DJIEKTPOHHBIE
KonTpoan nugposnIe
Ne ni/m Tema ypoka P IIpakTHuec bp
Bcero HbBIe oOpa3oBaTejibHbIE
KHe padoThl
padoTbI pecypchl
| I'pad, cBsa3HbI rpad, npeacraBieHue 1 0 0 https://resh.edu.ru/tv-
3aJa4u C MOMOIIBIO rpada program/archive/545
) Crenens (BaJIGHTHOCTD) BepIuuHBL. [1yTh B | 0 0 https://resh.edu.ru/tv-
rpade. Llenu v mUKITBI program/archive/545
['padsr Ha tockocTH. [lepeBo cirydaiiHOTO https://resh.edu.ru/tv-
3 1 0 0 .
JKCIIEPUMEHTA program/archive/545
CrnyyaliHble SKCIIEPUMEHTHI (OTBITHI) U
N https://resh.edu.ru/tv-
4 cilyyaiiHble COOBITHS. DeMeHTapHbIe 1 0 0 .
program/archive/545
COOBITHS (MCXOIBI)
BeposTHOCTE CllydaliHOTO COOBITHSI.
5 BeposTHOCTH COOBITHH B OMBITAX C 1 0 0 https://resh.edu.ru/tv-
PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU program/archive/545
COOBITUSIMU
BeposiTHOCTB CITy4aifHOTO COOBITHSI.
6 BeposiTHOCTH COOBITHIA B OIBITAX C 1 0 0 https://resh.edu.ru/tv-
PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU program/archive/545
COOBITUSMHU
[lepeceuenue, 00beTMHEHIE MHOXKECTB U
. https://resh.edu.ru/tv-
7 COOBITHIA, TPOTUBOMOJIOKHBIE COOBITHS. 1 0 0 .
N program/archive/545
dopmya CiI0KEHHUSI BEPOSITHOCTEN
8 VY ciioBHas BEPOATHOCTh. Y MHOXKEHHE 1 0 0 https://resh.edu.ru/tv-
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BeposiTHOCTEN. DOpMysa yCIIOBHOM
BEPOSATHOCTH

program/archive/545

YcnosHas BCPOATHOCTD. YMHOXEHHE

https://resh.edu.ru/tv-

COBOKYITHOCTH

9 BeposiTHOCTEN. DOpMysa yCIIOBHOM .
p pMyIa y program/archive/545
BEPOSITHOCTH
10 Do A HOMHOM BEbo oc https://resh.edu.ru/tv-
MyJia MIOJTHOW BEPOATHOCTH .
pMY P program/archive/545
https://resh.edu.ru/tv-
11 ®opmyna baiteca. HesaBucumbie coObITHS .
pMY program/archive/545
12 KomMb6unaTtopHoe npaBuiio yMHOXKEHUS. https://resh.edu.ru/tv-
[lepecTanoBku U pakTopuan program/archive/545
13 Uucno couerannii. Tpeyronpauk [lackans hitps. resh.cduu -
- byt program/archive/545
https://resh.edu.ru/tv-
14 ®dopmyna ounoma HeroToHa .
pMY program/archive/545
Kontponbnas pabota Nel: "I'padsr,
15 BEPOSITHOCTH, MHOXKECTBA hitpsziresh.edu.ruty-
P ’ ’ program/archive/545
KOMOWHaTopuKa"
bunapHblii cirydaiiHbIi ONBIT (MCHIBITAHUE),
16 ycnex u Heynada. HesaBucumslie https://resh.edu.ru/tv-
ucnbiTanusi. Cepust He3aBUCUMBIX program/archive/545
UCIIBITaHUH 10 IEPBOTO ycrexa
17 Cepust HE3aBUCUMBIX UCIIBITAHHUM J10 https://resh.edu.ru/tv-
[IEpBOIo ycrexa program/archive/545
Cepust HE3aBUCHUMBIX HUCTIBITAHUN https://resh.edu.ru/tv-
18 .
bepnyinu program/archive/545
19 Cryuaiinblif BEIOOp U3 KOHEUHOH https://resh.edu.ru/tv-

program/archive/545
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IIpakTHueckas paboTa ¢ UCIOJIb30BaHUEM

https://resh.edu.ru/tv-

20 .
AJIIEKTPOHHBIX TAOJIHUIL program/archive/545
)1 Cnydaitnas BennunHa. Pacnipenenenue https://resh.edu.ru/tv-
BEpOATHOCTEN. [lnarpamma pacrpeznesenus program/archive/545
Onepanuu HaJ Clly4ailHBIMHU BEJIMYUHAMM.
22 [Tpumeps! pactipenenenuii. bunaphas hitpsziresh.edu.ruty-
p up pactipelt ' P program/archive/545
CllyyaliHas BeJIMYMHAa
7 ['eoMeTpuyeckoe pacnpeesieHue. https://resh.edu.ru/tv-
bunomMuanbHOE pacnpeneneHue program/archive/545
MareMaTnuecKkoe 0KUAAHUE CITy9aiHOU
24 BesnurHBL. COBMECTHOE pacrpeieieHrne hitpsziresh.edu.ruty-
o pactiped program/archive/545
JIBYX CIy4aillHbIX BEJIMYUH
HesaBucumple cinyyaiiHble BETHYHUHBI.
75 CBoiicTBa MaTEMATUYECKOTO OKHUIAHHUS. https://resh.edu.ru/tv-
MaremaTrueckoe 0OXuaaHue OMHApHOU program/archive/545
CIIy4yallHOM BEJIMYHUHBI
MaremaTtnueckoe 0XuaaHue
26 coMe CCKOLO 1 GHHOMUANLHOLO https://resh.edu.ru/tv-
F€OMETPUUECKOT0 U OMHOMHUATBLHOT .
p . program/archive/545
pacrpeneneHun
27 Jlucriepcus M CTaHJAPTHOE OTKIIOHCHUE hitps. resh.cduu -
p Aap program/archive/545
)3 Jucnepcust OMHApHOM CiTy4aitHON https://resh.edu.ru/tv-
BeIM4MHbL. CBOWCTBA AUCIIEPCUU program/archive/545
MareMatnueckoe 0XHJIaHHue
29 NIPOM3BEICHUS U TUCTIEPCHS CYMMBI Lpar fushed
p a a N p y program/archive/545
HE3aBUCUMBIX CIy4alHbIX BEJIMYUH
30 [IpakTuyeckas pabora ¢ UCIOIb30BAaHUEM https://resh.edu.ru/tv-

AJIIEKTPOHHBIX TAOJIHUIL

program/archive/545
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Jucniepcrst OMHOMHAIBLHOTO

https://resh.edu.ru/tv-

31 pacnpenenenus. [IpakTuueckas padota ¢ 1 proeram/archive/545
HCITOJIb30BAHUEM DJICKTPOHHBIX TaOJIHUII

. https://resh.edu.ru/tv-

32 O00011IeHNE U CUCTEMATU3aIUs] 3HAHUI 1 program/archive/545
Kontponbnas padota No2: "Hcnbitanus

33 5 C . 1 https://resh.edu.ru/tv-

epHyiu. CiydaiiHble BETUYUHBI U program/archive/545

pacnpenenenus"
. https://resh.edu.ru/tv-
34 O06o001IeHre U CUCTEMAaTH3aI|sl 3HAHUIMA 1 program/archive/543
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34



https://resh.edu.ru/tv-program/archive/545
https://resh.edu.ru/tv-program/archive/545
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11 KIIACC

KoanuyecTBO 4acoB DJIeKTPOHHBIE
Ne Kontpoan | IIpakTuu uugposbie
Tema ypoka OHTPOJ pa ec dp
n/n Bceero HbIC KHe oOpa3oBaTejibHbIE
padoTbI padoTbI pecypchl
HepasenctBo YeOriieBa. Teopema
1 Yebmena. Teonema Be 3aKo 1 0 0 https://resh.edu.ru/tv-
BIIIICBA. M HYJUTU. 3aKOH .
p PHY program/archive/545
OOJIBIIINX YKCEeTT
HepasenctBo YeOriieBa. Teopema
) Yebmena. Teonema Be 3aKo 1 0 0 https://resh.edu.ru/tv-
BIIIICBA. M HYJUTU. 3aKOH .
p PHY program/archive/545
OOJIBIIINX YKCEeTT
HepasenctBo UeoOnimena. Teopema
3 YeoOnimena. Teopema bepuyninu. 3akoH 1 0 0 hiipss resheduu b
' p PHYILTH. program/archive/545
OOJIBIIIUX YKCEeTT
https://resh.edu.ru/tv-
4 BrI100OpOYHBII METOT UCCIICTOBAHMIA 1 0 0 .
p a a program/archive/545
5 [TpakTrdeckast paboTa ¢ UCIIOJIb30BAHUEM 1 0 1 https://resh.edu.ru/tv-
3JICKTPOHHBIX TAOJIHII program/archive/545
I'enepasibHast COBOKYIIHOCTD U CIIy4YanHas
BbIOOpKA. 3HAKOMCTBO € BEIOOPOYHBIMU
6 S — OLICHKA ChELHEro 1 0 0 https://resh.edu.ru/tv-
XapaKTEPUCTUKAMH. HK HEro U .
P P Hu peAl program/archive/545
JUCIIEPCUU TeHEPATIbHON COBOKYITHOCTH C
MOMOIIIbIO BEIOOPOYHBIX XapaKTEPUCTHK
I'enepasibHast COBOKYITHOCTD U CIIy4YanHas
. BbIOOpKA. 3HAKOMCTBO € BEIOOPOYHBIMU | 0 0 https://resh.edu.ru/tv-
xapakTepucTukamu. OLieHKa CPeTHEro U program/archive/545
JUCIIEPCUU TeHEPaIbHON COBOKYITHOCTH C



https://resh.edu.ru/tv-program/archive/545
https://resh.edu.ru/tv-program/archive/545
https://resh.edu.ru/tv-program/archive/545
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MIOMOIIBIO BEIOOPOYHBIX XaPAKTEPUCTHK

OrneHMBaHUE BEPOSITHOCTEH COOBITHI 11O

https://resh.edu.ru/tv-

Koaddumuent xoppensuun

8 ’
BBIOOpKE program/archive/545
Cratuctuueckas runoresa. [IpoBepka

9 MIPOCTEHUIIIHNX TUIIOTE3 C HIOMOIIBIO CBOMCTB https.//resh.cdu.ru/tv-

p N B program/archive/545
M3YYEHHBIX pacipeneaeHun
Cratuctuueckas runoresa. [IpoBepka
10 IIPOCTEHUIIIHNX TUIIOTE3 C HOMOIIBIO CBOMCTB hitps:-resh.cduruity-
p N m program/archive/545
W3YYEHHBIX pacipeneaeHun

1 [IpakTuueckas pabora ¢ UCIOIb30BAaHUEM https://resh.edu.ru/tv-
AJIEKTPOHHBIX TAOJINIL program/archive/545

12 [IpuMepr! HENPEPBIBHBIX CIIy4YalHbIX https://resh.edu.ru/tv-
BenM4YUH. OyHKIUS IIOTHOCTH BEPOSITHOCTH program/archive/545
PaBHoMepHOe pacnpenenenue. IIpumMepsl

13 3a1ad, II pI/IBO i I/I)I() K HOKaSaTeJILpHOMp UK hitps:-resh.cdu.ruty-

Aa, TpUBOIAI y program/archive/545
HOPMAaJIbHOMY pacCIIpeeIeHUsIM

14 DyHKIMS IUIOTHOCTU BEPOATHOCTH https://resh.edu.ru/tv-
[I0KAa3aTeJIbHOI0 PacipeacIeHuUs program/archive/545

15 @yHKIHUA INIOTHOCTH BEPOSATHOCTH https://resh.edu.ru/tv-
HOPMAaJIbHOI'O paclpeneIeHus program/archive/545
ITocnemoBaTenbHOCTE OAMHOYHBIX

16 c3aBHC o6 - oD 3a1a https://resh.edu.ru/tv-
HE3aBUCHUMBIX pITuil. [Ipum qu .

. PHMEP 3a1adi, program/archive/545
MPUBOJSIIEH K pactipenenenuto [lyaccona

17 [IpakTuyeckas pabora ¢ UCIOIb30BAaHUEM https://resh.edu.ru/tv-
DJIEKTPOHHBIX TAOJINIL program/archive/545

18 KoBapuanus 1Byx ciy4ailHbIX BEJIMYUH. https://resh.edu.ru/tv-

program/archive/545
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19

CoBMecCTHBIE Ha6J'IIO,I[€HI/I$I ABYX BCJIIMYHH

https://resh.edu.ru/tv-

program/archive/545
https://resh.edu.ru/tv-
20 Br16opounsiii KodQPHUIueHT KOppesun .
p bpun PPEIAN program/archive/545
71 Paznnune mexay JIMHEWHOU CBA3BIO U https://resh.edu.ru/tv-
MIPUYMHHO-CJIEJCTBEHHOMN CBSI3bIO program/archive/545
2 Tusei https://resh.edu.ru/tv-
MHEIHas perpeccus .
perp program/archive/545
73 [IpakTuyeckas pabora ¢ UCIOIb30BAaHUEM https://resh.edu.ru/tv-
DJIEKTPOHHBIX TAOJINIL program/archive/545
24 [IpencraBnenre JaHHBIX C TOMOIIBIO TAOIHIT https://resh.edu.ru/tv-
U rarpaMM, omucarelbHasi CTaTUCTHKA program/archive/545
75 OnbITH ¢ paBHOBO3MOXHBIMHU https://resh.edu.ru/tv-
3JIEMEHTAPHBIMHA COOBITUSIMHU program/archive/545
26 Brrancienue BeposaTHOCTEH COOBITHIA C https://resh.edu.ru/tv-
npUMeHeHHEM (HopMyIT program/archive/545
Brranciienne BeposaTHOCTEH COOBITHIA C
7 IpPUMEHEHHEM Tpa@rUECKUX METOOB: https://resh.edu.ru/tv-
KOOpJAWHATHAs NpsMasi, IEpeBO, JuarpaMma program/archive/545
Oitnepa
8 C . ACIDEIEIE https://resh.edu.ru/tv-
JIydalHbl€ BEJIMYUHBI U PacI JICHUS .
yi pactipent program/archive/545
Marematnueckoe 0XKUAaHUE CIIy4aitHOU https://resh.edu.ru/tv-
29 .
BEJIMYUHBI program/archive/545
Marematnueckoe 0KUAaHUE CIIy4aitHOU https://resh.edu.ru/tv-
30 .
BEJIMYUHBI program/archive/545
31 KonTponshas padora: "BepositTHOCTh U https://resh.edu.ru/tv-

craructuka"

program/archive/545
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32

Brrancienue BeposaTHOCTEH COOBITHIA C
npuMeHeHneM GOopMyIT U TpaguyecKux

https://resh.edu.ru/tv-

program/archive/545
METOJIOB
Brrancienue BeposaTHOCTElH COOBITHIA C
33 o o 1 https://resh.edu.ru/tv-
MpUMEHEHUEM (POpMYJT U rpad)UuIECKUX program/archive/545
METOJIOB
CiydaliHble BEIMYNHEI U PACIIPELEIIEHUSL.
34 M yi pactipe .. 1 https://resh.edu.ru/tv-
aTEeMaTUYECKOE OKUIAAHUE CITYYAUHOU program/archive/545
BEJINYUHEBI
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34
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YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
AnreOpa 1 Hauana MaTeMaTUYeCKOro aHanusa, 11 kimacc/ Mypasun I'.K.,
Mypasuna O.B., OG11ecTBO C OrpaHUYeHHON OTBETCTBEHHOCTHIO «IPODAY;
AxuuonepHoe obmectBo «M3natensctBo «lIpocBemienne»

Bunimovich E A Bulychev V_A Osnovy statistiki i veroyatnost 5 11

_klassy 2008 Biblioteka Mathedu Ru

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
E.A.bynumoBuny, B.A.Byinbrues,

B.B.Kaamanosuu

MHHOBAIMOHHBINA y4eOHO-METOUIECKII KOMILIIEKC

BEPOAJATHOCTD U CTATUCTUKA

B IIKOJIBHOM KYpPCC MAaTCMAaTUKHU

E.A.bynumoBuy, B.A.Byinbrues,

B.B.Kaamanosuu



BeposTHOCTh B cTaTHCTHKA B IIKOJIBHOM Kypce MaTeMaTHKA. MeToandecKoe
ocooue JJis y4uTens

E.A.bynumoBuu, B.A.bynbiueB, B.B.KanmanoBuu

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

https://resh.edu.ru/tv-program/archive/545



