Hpuaoxenne Nel.8. k COO (2023)

PABOYAS ITPOI'PAMMA

no yueoOHomy npeamery «MATEMATHKA»
BA30BbI1 YPOBEHb

(mast 10—11 kiaccoB)



MNOACHUTEJBHASA 3AIINCKA

Oo0mas xapakTepucTUKa y4e0Horo npeamera «MaremaTtuka»

Jlannass pabouas mnporpamMma 1o ydyeOHOMYy TmpeameTry «MaremaTuka
0a3zoBoro ypoBHs s oOydarommxcs 10 —11 kmaccoB paspaboTaHa Ha OCHOBE
denepaabHOr0 TOCYAAPCTBEHHOIO  00pa3oBaTEIbHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHus, C Yy4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
MPEABIBISIEMBIX K MaTEMaTHYECKOMY OOPa30BaHUIO, W TPAJAMIIMA POCCHUICKOTO
oOpa3oBanus. Peammsarusi mporpamMMbl OOECIIEYMBACT OBJIAJACHUE KITIOUYEBBHIMU
KOMIETEHIIUSIMU, COCTABIISIOIIMMUA OCHOBY JJISI CAMOPAa3BUTHUSI U HENPEPHIBHOTO
oOpa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YYAIOIIINXCA.

B paboueit nporpamMmme yuTeHbl Ujed U nonoxeHus «KoHuenuu pa3BuTus
MaTeMaThyeckoro oopazoBanusi B Poccuiickoit denepanuu». B cooTBercTBUM C
Ha3BaHMEM KOHIICMIIMK, MaTeMaTUueckoe OoO0pa3oBaHHE MOKHO, B YACTHOCTH,
MPEAOCTAaBIATh KaXJAOMY OOY4YaroleMyCsi BO3MOKHOCTb JOCTHKEHHUS YPOBHS
MaTeMaTUYECKUX 3HAaHHUM, HEOOXOAUMOIo JJis NallbHEUIIEeH yCHEenIHON KU3HU B
obOmiectBe. MIMEHHO Ha pelleHHe ATOM 3aJauyM HallelieHa NpUMEpHas pabodas
nporpamma 6a30BOro ypoBHsI.

B snoxy mmdpoBoit TpanchopManmu Becex cep 4eI0BEUSCKON IeITEILHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 0a30Boi
MaTeMaTUYECKOW MOJATOTOBKH. Y KE€ B IIIKOJE MaTeMaTHUKa CIY>KUT OMOPHBIM
MpeAMETOM [IJIi U3YyYEeHUS CMEXHBIX JUCIMIUIMH, @ B JKM3HU TOCJE IIKOJIbI
peasbHOM HEOOXOAMMOCTBIO CTAHOBUTCSI HETIPEPHIBHOE 00pa30BaHUE, YTO TPEOyeT
MOJIHOLICHHOM 0a30BoM 0011e00pa3oBaTeIbHON MOATOTOBKHM, B TOM 4YHUCIE U
MaTeMaTU4ecKod. OTO O0OYCIOBJIEHO TE€M, YTO B HAIIM JHU PACTET YHUCIO
CIEUHUAIBHOCTEM, CBSI3aHHBIX C HEMOCPEACTBEHHBIM TPUMEHEHUEM MATEMATHUKU: U
B cepe PKOHOMHKH, U B OM3HECE, U B TEXHOJIOTMUECKUX OOJACTAX, U Jaxe B
rymaHuTapHbeix cdepax. Takum oOpazoM, Kpyr o0OydarIuxcs, s KOTOPBIX
MaTeMaTHuKa CTAHOBUTCS 3HAYUMBIM MPEIMETOM, CYIIIECTBEHHO PACIIUPSICTCS.

[IpakTHyeckass TOJIE3HOCTh MaTeMaTUKH OOyCJIOBJIEHA TeM, 4YTO €&
npeaMeToM  SIBISIOTCS  (PyHJaMeHTaJdbHbIE  CTPYKTYphl  HaIllero  MUpa:
MPOCTPAHCTBEHHbIE (POPMBI UM KOJMYECTBEHHBIC OTHOIICHHS OT MPOCTEHUIINX,
YCBaMBaE€MbIX B HEMOCPEJACTBEHHOM OIBITE€, JO JIOCTATOYHO  CIJIOXKHBIX,
HEOOXOMMBIX JIJI PA3BUTHS HAYYHBIX U TEXHOJOTHUYECKHUX Ueh. be3 KOHKpETHBIX
MaTeMaTUYECKUX 3HAHUW 3aTPyJHEHO NMOHUMAHHE NPUHIMUIIOB YCTPOMCTBA U
WCIIOJB30BAaHUS  COBPEMEHHOM TEXHUKH, BOCHPHUSATHEC W  HHTEpHpeTaIus
Pa3HOOOpa3HON COLMAIbHOM, SKOHOMUYECKOH, MOJUTUYECKON HHPOpMALINH,



Manod(p(eKTUBHA TOBCEJAHEBHAsI MpaKTUYecKas JeATeNbHOCTh. Kaxmomy
YEJIOBEKY B CBOEH JKU3HH MPUXOJUTCS BBINOIHATH JTOCTATOYHO CIOKHBIE PACUETHI
U COCTaBIIATh HECJIOKHBIEC aAJITOPUTMBI, HAXOAUTh HYXHbIE (POPMYJIIBI U PUMEHSThH
UX, BIAJETh MPAKTUYECKUMU NpUEMAMU TE€OMETPUYECKUX H3MEPEHHU U
HOCTPOEHUH, YNTaTh UH(POPMALIMIO, IIPEJICTABICHHYIO B BUY TaOJuIl, TUarpaMm U
rpauKoB, XUTb B YCJIOBHUSX HEONPEAECIEHHOCTH U IMOHUMATh BEPOSITHOCTHBIN
XapakKTep CIy4yalHbIX COOBITHM.

OmHOBpEeMEHHO ¢ pacuiupeHueM cdep TMNpUMEHEHHs MaTeMaTHKH B
COBPEMEHHOM 0OIIecTBE BCE 0Oojiee BaXKHBIM CTAHOBUTCS MAaTeMaTHYCCKHUI
CTWJIbMBILLJIEHUS, MPOSBIIOMIMIICS BOMPEIEIEHHBIX YMCTBEHHBIX HaBBbIKax. B
IIpoLIECCE M3YYEHUS MaTeMaTHKA B apCEHA NPUEMOB M METOIOB MBIIIICHUS
qeJIoBeKa €CTECTBEHHBIM oOpa3zom BKJIFOYAKOTCS WUHIYKIUS "
NEeAyKLKsA,000011eHue W KOHKpETH3alus, aHalIM3 W CUHTE3, KiacCUupuKauus
ucucTemarusanus, adbcrparupoBaHue W aHanorus. OOBEKTHl MaTeMaTHYECKHX
YMO3aKJIIOUEHH, TMpaBUjia UX KOHCTPYUPOBAHHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOCHHM, CIOCOOCTBYIOT BBIPAOOTKE yMEHHUS (POPMYIHPOBATH,
00OCHOBBIBaTh M JIOKa3bIBaTh CYXJCHHS, TEM CaMbIM DPa3BUBAIOT JIOTMYECKOE
MblllUIEHHE. Benymas poip NpUHAIISKAT MaTreMaTHKE B (OPMUPOBAHUU
QITOPUTMHYECKOW KOMIIOHEHTHI MBINUICHHWSI MBOCIIMTAHUM YMEHUW JIE€HCTBOBATH
10 33JaHHBIM AJITOPUTMaM, COBEPIICHCTBOBATh HM3BECTHBIE HKOHCTPYHPOBATh

HOBBIE. B mporiecce pemieHust 3agad — OCHOBHOMYYEOHOM JEATEILHOCTH Ha
ypoKax MaTEeMaTUKH — Pa3BUBAIOTCS TBOpYECKass W TNPUKIATHAS CTOPOHBI
MBIIIIJICHHUS.

OOydenne mareMaTuke MaET BO3MOXKHOCTH Pa3BUBATh y YUAIIUXCS TOYHYIO,
palMOHAIBHYIO M HMH(POPMATUBHYIO pe€yb, yMEHUE oOoTOupaThHamboJIee
NOJXOJSIINE S3BIKOBBIE, CUMBOJIMYECKHE,IpauuecKuecpeicTBa Al BbIPAKEHUS
CYKICHHMI U HATJSAHOTO UX MPEICTABICHHUS.

Heo0xoaumMbIM KOMIIOHEHTOM OOLIEH KyJIbTYypbl B COBPEMEHHOM TOJIKOBAaHUU
SBIISIETCS OOIIEe 3HAKOMCTBO C METOJaMU TIO3HAHMS JEHCTBUTEILHOCTH,
NPEJCTaBICHUE OIMpEAMETe M METO/IE MAaTeMaTHKH, €r0 OTIWYHS OT METOJIOB
€CTECTBEHHBIX M TYMaHUTapHbIX HayK, 00 OCOOEHHOCTAX MPUMCHECHHS
MaTEeMaTHKU [JIs PENICHWS HAyYHBIX M TPHUKIAJHBIX 3a7ad. Takum o0pasom,
MaTeMaTH4YecKoe 00pa3oBaHWE BHOCHUT CBOW BKiIaa B (opmupoBaHue oOmien
KyJIBbTYpPBI UeJIOBEKa.

W3ydyeHne MaTeMaTWKH  CHOCOOCTBYET  ACTETHUYECKOMY  BOCHHUTAHUIO
YeNIOBeKa, MOHMMAHUIO KPAacOThl M M3SIIECTBA MAaTEMaTHYECKUXPACCYKICHHM,
BOCTIPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHIO HICUCUMMETPHUH.
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HEJU U3YYEHUSA YYEBHOI'O ITPEJIMETA «MATEMATUKA»

[IpuoputeTHbiMu 1eTAMH 00yueHuss Marematuke B 10—11 kmaccax Ha
0a30BOM YPOBHE SIBIISIIOTCSI:

e hopMupoBaHHE I[EHTPAJIBHBIX MAaTEMAaTHUYECKUX TMOHATUN  (YHUCIIO,
BEeITMYMHA, TeoMeTpuueckas (Qurypa, mnepeMeHHas, BEPOATHOCTh, (YHKIIUSA),
00€eCleynBaOIINX MPEEMCTBEHHOCTh U IMEPCIEKTUBHOCTh MAaTeMaTH4YeCKOTO
o0Opa3zoBaHus 00yJarONTHUXCS;

® MTO/BEACHUE YYAIIMXCS Ha JOCTYITHOM JJII HHUX YpPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTEeMaTUKH U OKPY’KAIOIIEro MUpa, MOHUMAaHUE MAaTEMaTHKU Kak
YacTH OOIIEH KyJIbTYPhI YEJIOBEUECTBA,

® Da3BUTHE HWHTEJUIEKTYAJIbHBIX W TBOPYECKUX CIOCOOHOCTEH ydalluxcs,
MO3HABATEIbHON  AKTMBHOCTH, HCCIEOBATEIbCKUX YMEHHUM, KPUTHUYHOCTHU
MBIIICHUS, UHTEpeca K U3YYCHUIO0 MaTEeMaTUKH;

e (hopmupoBanue (HyHKIMOHATHLHON MaTEMaTUYECKON IPaMOTHOCTH: YMEHUS
pacmo3HaBaTh MaTEMaTHYCCKHE ACIIEKThI B PEATBHBIX JKM3HCHHBIX CHUTYAlUSIX U
Py W3YYEHUW JPYyTUX YYeOHBIX TPEAMETOB, TPOSBICHUS 3aBHUCUMOCTCH U
3aKOHOMEpPHOCTEH, (OpMyIMpOBaTh HMX HA S3bIKE MaTeMaTUKU M CO3/1aBaTh
MaTEeMaTUYECKUE MOJICTH, TPUMEHSITh OCBOCHHBIM MaTeMaTUYECKUN ammapatr st
pelieHusl MPaKkTUKO-OPUEHTUPOBAHHBIX 3a/1a4, WHTEPHPETUPOBATH M OIICHUBATH
MOJTyYCHHBIC PE3YJIbTATHI.

Ocnoenvle nunuu cooeprycanus Kypca mamemamuku 6 10—1lknaccax:
«Hucna u eviuucnenusn», «Anzeopa» («Anzedpauueckue vlPaANHCEHUN),
«Ypasnenua u mnepasencmea»), «Hauana mamemamuueckozo aunanuzay,
«l'eomempusnn («I'eomempuueckue Quzypel u ux ceoiicmea», «HUzmepenue
2eomempuyueckux geauduny), «Bepoamnocmo u cmamucmukay. Jlanuvie TMHUNA
pa3BUBAIOTCS TMapaJUICNIbHO, KaXKJas B COOTBETCTBHUU C COOCTBEHHOM JIOTMKOM,
OJTHAKO HE HE3aBHCHMO OJIHA OT APYTOM, a B TECCHOM KOHTAKTE W B3aUMOJCHCTBUHU.
Kpome »3Toro, ux oOBCAMHSCT JOTHYECKAs COCTABIISIONIAS, TPAJAUIIMOHHO
npucyllass MaTeMaTHKe W TPOHMU3BIBAIOIIAs BCE MaTEMaTHYCCKHUE KypChl |
conepkarenbhbie TuHUA. ChopmymupoBanHoe B DeaepabHOM roCy1apCTBEHHOM
oOpa3oBaTeIbHOM CTaHAAPTE CpeAaHero oOlmero oOpa3oBaHUS TpeOOBaHUE
«BJIAJICHUE METOJaMH JO0Ka3aTeIhCTB, aJTOPUTMaMHU pEIICHUs 3a7ad; yMCHHE
dbopMyUpOBaTh OMpEEICHUS, aKCHOMBI U TEOPEMBI, TPUMEHSATh UX, MPOBOJUTH
JIOKa3aTelIbHbIE PACCYXICHHsS B XOJE PEIICHHs 3aJad» OTHOCUTCS KO BCEM
KypcaMm, a (popMUPOBaHHE JIOTUYECKUX YMEHHH paclpeaeseTcs Mo BCEM Tojam
oOy4eHUs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.



MECTO YYEBHOT O IIPEIMETA «MATEMATHKA» B YYEBHOM IIVIAHE

B cootBerctBun ¢ denepanbHbiM TOCYAapCTBEHHBIM 0Opa30BaTEIbHBIM
CTaHJapTOM CpEIHEro o0IIero o0pa3oBaHus MaTeMaTHKa SBISIETCSA 00s3aTeIbHBIM
MpeAMETOM Ha JIaHHOM YpPOBHE oOpa3oBanusi. Hacrosdieir pabodeit mporpaMmont
peaycMaTpuBaeTcsa U3ydyeHrne yuyeoHoro npeamera «MaTtemaTuka» B paMmKax TpEX
y4eOHBIX KypcOB: «Airedpa v Hauajga MaTeMaTUYECKOTO aHaInu3a», «I'eoMeTpus»,
«BeposTHOCTP UM cratucTuKa». @DOpMHpOBaHWE  JIOTUYECKMX  YMEHUU
OCYUIECTBJISICTCS. HA TPOTSHKEHUWHM BCEX JIET OOy4YeHUs B CTaplieil MIKoJe,
a DJIEMEHTHI JIOTUKH BKIIFOUAKOTCS B COJIEP’KaHKNE BCEX HA3BAHHBIX BBIIIE KyPCOB.

VYueOHbii MmiaH Ha wu3ydyeHue wmartematuku B 10—1lkmaccax oOTBOIUT
5 yueOHBIX YacoOB B HEACNI0O B TEUEHHE KaXJOro rojga OOydeHHUs, BCETO
350y4eOHBIX 4acoB.

TemaTuyeckoe IUIAaHUPOBAHHWE YYEOHBIX KypCOB M PEKOMEHAYEMOE
pacnpeneneHue  yd4eOHOrO  BpPEMEHM JUIsl  M3YyYEeHHs  OTIEIbHBIX  TEM,
IIPEJIOKEHHBIE B HACTOAILIEH MPOrpaMMe, HaJ0 paccMaTpuBaTh KAK MPHUMEPHBIE
OPUEHTHPHI B MOMOILb COCTABUTENIO aBTOPCKOW pabouei mporpamMmbl U HpPEKIe
BCEIr0 yuuTeNno. ABTOp paboueil MporpaMMbl BIPAaBE YBEIMUUTh WIN YMEHBIIUTh
MPEMIOKEHHOE YUCIO YYEOHBIX YacOB Ha TEMY, YTOOBI yIUIyOMThCS B TEMATHUKY,
3aMHTEPECOBABIIYI0 OOYYalOIIMXCSA, WM HANpPaBUTh YCHUJIUS HA MPEOIOJICHUE
3aTpyAHEeHHN. JJOmyCTUMO Takke JOKaIbHOE MepepacipeiesieHue U IepecTaHOBKa
AJIIEMEHTOB COJEPKaHUs Kypca BHYTPH JJaHHOTO KJlacca.

KonudecTBo mpoBepoyHBIX pPabOT (TEMATHUYECKHH M HMTOTOBBIM KOHTPOJIb
KayecTBa YCBOEHHUs Yy4eOHOro Marepuaiga) M HMX TUI (CaMOCTOSITENbHBIE U
KOHTPOJIbHBIE pa0OThI, TECThI) OCTAIOTCS HA YCMOTPEHUE YUUTEIIS.

Takxe yuuTenp BIpaBe YBEIMUUTh WM YMEHBIIUTh YUCIO YYEOHBIX HaCOB,
orBei€HHbIX B IlpumMepHoil paboueil mporpamme Ha 000OIIEHHE, MOBTOPEHUE,
CUCTEMATHU3ALMIO 3HAHUU oOydaronmmxcs. EAMHCTBEHHBIM, HO NPUHLUIIHAAIBHO
BAYKHBIM KPUTEpPUEM, SIBISETCS TOCTHKEHHUE PE3yIbTaTOB 00YUYEHUS, YKa3aHHBIX B
HACTOSIIEH MporpamMmMme.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
HPEIAMETA «MATEMATHUKA»

OcBoenne yueOHOrO mpenmera «MaremaTuka» ODKHO oOecreynBaTh
JIOCTHKEHHE Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHUsl CICAYIOMIMX JUYHOCTHBIX,
MeETaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:
JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  PE3yNbTATHIOCBOEHUSI MPOTPaMMbl  Y4EOHOTO  TIpenMeTa



«MaremaTrka» XapakTepu3yrTCs:
I'pak1aHCKOE BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIUN 00YUAIOUIETroCcs] KaKk aKTUBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoLenyp TpaxIAaHCKOTo oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICUCTBOBATh C COLMAIbHBIMA HWHCTUTYTAMH B COOTBETCTBHU C HX
GYyHKIUSIMA ¥ HA3HAYCHUEM.

[laTpuoTHYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPaKIAHCKON MACHTUIHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIEMY POCCUHCKOM MaT€MAaTHUKH, IIEHHOCTHBIM OTHOUIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTeMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
DKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHHEM ITyXOBHBIX LIEHHOCTEN POCCHUICKOTO HapoJa;
c()OPMHPOBAHHOCTBIO  HPABCTBEHHOIO  CO3HAHMS, OSTUYECKOIO  IOBEACHUS,
CBSI3aHHOTO C ITPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUI HAYKH U JACSITEIBHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJ]a B IOCTPOEHUE YCTOMYUBOTO OyayIIEro.

OCTETUYECKOE BOCIUTAHUE:!

JCTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYass ICTETUKY MaTEMAaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JINYHbIX BUIOB UCKYCCTBA.

Pu3nYeCcKOe BOCIUTAHUE:

COPMHPOBAHHOCTBIO YMEHHUS TPUMEHSTh MaTeMaTHYEeCKHUE 3HAHUSA B
HWHTEpecax 370poBoro u 6e3omacHoro odpasa KW3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (30pOBOC TNMHUTAaHHE, COATAHCUPOBAHHBIA PEXUM 3aHATHH U

OT/IbIXa, peryJisipHast busnueckas AKTUBHOCTD); bu3nIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHATHAX CIIOPTUBHO-03/I0POBUTEITHLHOM
NEeATEeTLHOCTBIO.

TpynoBoe BocriuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM IIEHHOCTH TPYIOJIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANBLHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TMPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BBHIOOP
Oynymer mnpodeccnr W peanu3oBbBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO U CIIOCOOHOCTBIO K  MaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa MPOTSHKECHUU BCEH JKWU3HHM; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKHX 33/1a4 MAaTEMaTHICCKON HaNPaBICHHOCTH.

ODKOJOTMYECKOE BOCTIUTAHHUE:




C(OPMUPOBAHHOCTHIO 3KOJOTUYECKOW KyJIbTYpbl, MMOHUMAHUEM BIIMSHUSA
COLIMAJIBHO-?)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTalMEll Ha MNPUMEHEHUE MAaTEMAaTHUYECKUX 3HAHWUU Ui pElIeHUs 3aaad
B 00JIaCTH OKpy»Karouield cpefpl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKH HUX
BO3MOKHBIX MTOCIEACTBUN JIJIs1 OKPYKAIOLIEH CPE/IbI.

L{eHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIIECTBEHHOW TMPAaKTUKH, [MOHUMaHHUEM
MaTEeMaTUYeCKOW HayKh Kak cgepbl UYeIOBEUYECKOW MESTEIIbHOCTH, JITaroB ¢é
pPa3BUTUS W 3HAYUMOCTH I Pa3BUTHs [UBUJIM3ALMU; OBIAJACHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYeCKOM KyJIbTYpOll KaK CpEICTBOM IO3HAHHUS MUPA;
TOTOBHOCTBIO OCYILECTBIISITh MPOCKTHYIO M HCCIEIOBATENbCKYIO ACSITEIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATbBI

MeTtamnpenMeTHbIe pPe3yJbTaTEIOCBOCHHSI MPOTpaMMbl  y4eOHOTO TIpeIMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHHEM YHUBEPCATbHBIMA
HO3HABAMEIbHBIMU ~ OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeusMU, YHUBEPCATbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1) Vuueepcanvnvienoznasamenvhoie Oeticmaus, obecneuusaiom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaAOWUxXcs (0ceoeHue
Memo008  NO3HAHUSL  OKpYJCcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccne008amenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).
ba3oBbI€ JIOrHYECKHE ACHCTBUSA:

® BBISBJLITh U XAapAKTEPU30BATh CYLIECTBEHHBIC NMPU3HAKU MATEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOUIEHUH MEXIy TMOHATUAMH;, (HopMyIHpoBaTh
OTIpEJICIICHHS TOHATUI; YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KJlaccu(UKaIuu,
OCHOBaHMsI /711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

® BOCIIpUHUMATh, (OPMYJIMPOBATh W  MPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

® BBHISIBJISITH  MAar€éMaTUYE€CKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBOpedrsi B (paKTax, MaHHBIX, HAOTIOJEHUSX U YTBEPXKICHUSX; IMpeaiaraTh
KPUTEPUU IS BBISIBIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUHNIA;

e JIeJlaThb BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHU, YMO3aKJIIOUCHUH 110 aHAJIOTHH;

& TIPOBOJMTH CaMOCTOSITEIIEHO JIOKa3aTeIbCTBA MaTeMaTUYECKUX
YTBEpXKIEHUM (TIpsIMbIE W OT NPOTUBHOTO), BBICTPAMBATH AapryMEHTAIUIO,



IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHL; 00OCHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBO/IbI,

® BBHIOMpPATh CHOCOO pemnieHus y4eOHOM 3ajauu (CpaBHUBATHh HECKOJIBKO
BApUMAHTOB  pEILCHUSA, BbIOMpaTh HauOoyiee MOAXOASAIMMA ¢ y4dETOM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).
ba3oBbIe HcCIe0BaTENIbCKUE ICCTBUS:

® 1CIIOJIb30BaTh BOIPOCHI KaK MCCIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOiIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

® [IPOBOJIUTH CaMOCTOSTEJIbHO CIUTAHWPOBAHHBII IKCTICPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
SIBJICHHSI, TIPOIIECCA, BBISABICHUIO 3aBUCHMOCTEH MEXIYyOOBCKTAMH, SBIICHHUSIMH,
IIPOLIECCAMH;

® CaMOCTOSITENIbHO (POopMyIupoBaTh 000OIIEHNS U BBIBOJIBI MO PE3yJbTaTam
MPOBENEHHOTO  HAOMIOJEHUS, UCCIIEIOBAaHUS, OIIEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

® [IPOTHO3MPOBATh BO3MOXXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIJIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.
PaboTa ¢ undopmarueii:

® BBHISBJIATH JeUIUTHI HHPOPMAIUH, JTaHHBIX, HCOOXOIUMBIX ISl OTBETA Ha
BOIIPOC M JUTSI PEIICHUS 3a]1a4H;

e BEIOMpAaTh  HMH(POpPMAIMIO W3  HCTOYHHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CHUCTEMAaTU3HPOBATH U UHTEPIPETHPOBATH
UHOOPMAIUIOPA3INYHBIX BUIOB U (POPM MPCACTABICHHUS;

o CTpYKTYpHUpOBAaTbHH(POPMAITUIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WLTIOCTPUPOBATH Tpapruecky;

® OIICHUBATH HaJIEXKHOCTh uHOopMaIuu 1 () CaMOCTOSITEIILHO
c(hOpPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanonvie  KOMMYHUKamueHvle  Oelicmeusi,  0becneyusarom
CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 0OVUAIOUUXCSL.

O6uieHue:

® BOCIIPUHUMAThL U (OPMYJIMPOBATH CYXJICHHUS B COOTBETCTBHHU C yCIIOBUSMHU
U LEIIMHU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOKO TOYKY 3PCHHS B
YCTHBIX M NMHACHMEHHBIX TEKCTaX, NaBaTh MOSICHCHUS I10 XOAY PCIICHUS 3aJlauH,
KOMMEHTHPOBATH TIOTYUYCHHBIN pe3yiIbTar;

® B X07Ic 00CYXJICHHUS 3a7aBaTh BOIPOCHI 1O CYIIECTBY 00CYKIaeMOUW TEMBI,
poOJIeMbI,pelllaeMOi  3a7aud, BbICKA3bIBaTh MJICH, HAICJICHHBIC Ha IOUCK



pEIICHMS; COMOCTABISITh CBOM CYXKIEHHUS C CYXXICHUSMH JIPYTUX YYaCTHUKOB
nuanora, oOHapY>KUBAaTh PA3jIMYMe W CXOACTBO TO3UIMH; B KOPPEKTHOU (opme
bopMyIUpPOBATh PA3HOTIACHS, CBOM BO3PAKCHUS,

® [IPEACTABIIATE PE3YyJIbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MPOEKTa; CaMOCTOSTCIIBHO BBIOMpaTh (GOpMAT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAIlUN U 0OCOOEHHOCTEH ayIUTOPHH.

CoTpyIHHYECTBO:

® TIOHMMATh W UCIIOJB30BaTh MPEUMYIIECTBA KOMAaHTHOW M WHINBUIYATHHON
paboThl TpH pemIeHHWH YYEeOHBIX 3aJad; TMPUHAMATh IeJh COBMECTHOM
JeSITEIIBHOCTH, TUTAHUPOBATh OPTaHU3aIlMI0 COBMECTHOW pabOThHI, paclpeneisaTh
BUIBI paboOT, IOTOBapUBATHCA, OOCYXHATh TpPOIECC M pPe3yabTaT pPabdOTHI;
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

® y4acTBOBAaTh B TPYMIOBBIX (opMax paboThl (00CykIeHUs, 0OMEH MHEHHIA,
«MO3TOBbIE IITYpMb» W UHBIE); BBINOJHATh CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUA C JPYTMMU UIE€HAMU KOMAaHJbI, OIICHUBATH
KaueCcTBO CBOEro BKJAaJa B OOIIMI MPOAYKT MO KPUTEPHUAM, CPOPMYIUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

3) Vuueepcanvhvie pezynamueHbvle oelcmausl, obecneyusarom
GopmuposaHue cmMviCI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMU.
CaMoopraau3aius:

® COCTaBJIITH IUJIaH, AJITOPUTM pEIIeHUs 3aJa4H, BEIOMpATh CIIOCO0 pelieHus
C yuyéToM HUMCIOIIMXCS  pPECypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHpPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOMU
uH(popManuu.

CaMOKOHTPOJIb:

® BJIaJICTh HABBIKAMU  I[IO3HABATEJILHOW peduiekcuM KakK  OCO3HaHUS
COBEPIIIAEMBIX JEHCTBUUA M MBICIMTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB; BIAACTh
criocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJS TIporecca M pe3yibTaTa pEIICHUs
MaTeMaTHYECKOH 3a1a4H;

® [IPEBUIECTH TPYHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEUICHUU 3aa4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIIBCTB, JTAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBIICHHBIX TPYIHOCTEH;

® OI[CHUBATh COOTBETCTBHE pe3yJbTaTa I1EIW U YCIOBUAM, OOBICHATH
MPUYUHBI TIOCTHIXKEHUSI WJIM HEJIOCTUKEHUS PE3YJIbTaTOB JEATeIIbHOCTH, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.
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NPEJMETHBIE PE3YJIbTATHI

[IpenmeTrHble pe3ynbTaThl ocBoeHMs [IpumepHoil padouell mporpaMMsel 1O
MaTeMaTHKE MPEJICTaBIECHbl MO rojaM OOy4eHHs B paMKaX OTAEIbHBIX KypCOBB
COOTBETCTBYIOIIMX pa3jesax Hacrosmen [Iporpammel.

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A».

Lenn n3dyyenust yueOHOro Kypca

Kypc «Anrebpa u Havajia MaTeMaTUYECKOIO aHalu3a» SIBIAETCS OJHUM U3
HamOoJiee 3HAYMMBIX B MPOrpaMME CTaplIied IIKOJbI, MOCKOJbKY, C OIHOMU
CTOPOHBI, OH OOECIeYMBAaeT HWHCTPYMEHTAIbHYIO 0a3y IJsi HU3y4eHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOPOHBI, (GOPMUPYET JIOTHUECKOE U
a0CTpaKTHOE MBINUICHNE YyYalluxcs Ha YpPOBHE, HEOOXOAMMOM JIJII OCBOCHHS
KypcoB HWH(GOPMATHKH, OOIIECTBO3HAHUS, HWCTOPWUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYaIlluecs OBJIAaJCBAlOT YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTopas (popMyJIHpyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOUN opMme.

Kypc anrebpbl 1 Hayasl MaTeMaTUYECKOTO aHAIM3a 3aKJIaJbIBAET OCHOBY JIJIs
YCHENIHOTO OBJAJCHUS 3aKOHAMU (PU3MUKH, XUMUHU, OHOJIOTHH, TMOHUMaHUS
OCHOBHBIX TEHJICHIIMM HSKOHOMUKH U OOIIECTBEHHOW KU3HU, TIO3BOJISET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX ITU(DPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTMMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMH
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJIH30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue U
aHaAJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUUECKOE MBIIUICHHE. B xo/1e nzydeHus
anreOppl W Havall MATEMaTUYeCKOro aHajiu3a B CTaplied IIKOJIe Yydaluecs
MOJIyJatOT HOBBIM ONBIT PEHICHUS MPUKIAAHBIX 33Jad, CaMOCTOSATEIHLHOTO
MIOCTPOCHUSI MaTEMaTHYECKUX MOJIeNIeH peallbHbIX CHUTYyaIluii M HHTEPIIpETaIluu
MOJIYYCHHBIX ~ PEIICHWH, 3HAKOMATCA ¢  TOpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEpPHOCTE B TMpUpOJIE, HAYKE U B UCKYCCTBE, C BBLIAIONTUMUCS
MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

Kypc oGmamaer 3HaYMTENbHBIM BOCHUTATEIBHBIM TMOTCHIIMAIIOM, KOTOPBIH
peanu3yeTcsl Kak 4yepe3 y4eOHbIH maTepual, CIOCOOCTBYIOMUN (OPMUPOBAHUIO
HAy9YHOTO MHPOBO33PCHHS, TaK M 4Yepe3 CHenuduKy ydeOHOW IesITeIIbHOCTH,
TpeOyrolen CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, MIPOJIOJDKATEILHOM
KOHIICHTPAIIM¥ BHUMAaHHS ¥ OTBETCTBEHHOCTH 3a IMOJTYYEHHBIN pe3ysIbTarT.
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B ocHOBe Meromuku o0OyueHus anrebpe W HavYallaM MaTeMaTHYECKOTO
aHaIu3a JISKUT JIeITeIIbHOCTHBIM NPUHITUI O0YUYEHUS.

B ctpykType kypca «Anrebpa u Hadala MaTeMaTHIECKOTO aHAIN3a» MOKHO
BBIJICTIUTh  CJICYIOLINE COJEPKATEIbHO-METOANYECKHE JuHUU: «Yucma u
BBIYHCIICHUS, «DYHKIIMU U rpa@ukn», «YpaBHEHUS U HepaBeHCTBa», «Hauwana
MaTeMaTH4YeCcKoro aHanusa», «MHoOxkecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSHKEHHH JBYX JIET
oOy4eHHs B CTapIiel IIKOJIe, €CTECTBEHHO JOIOIHSIS IPYT APyra W MOCTEIEHHO
HACBIIIASICh HOBBIMU TEMaMU M paszaenaMu. MOXHO C YBEPEHHOCTBIO CKa3aTh, YTO
JAHHBIA KypC SIBJSIETCS HMHTETPATHUBHBIM, IIOCKOJBKY OOBEIUHSET B cebe
coJiep>KaHNe HECKOJbKUX MAaTeMaTUUYeCKUX JAUCIUIUIMH: anredpa, TPUrOHOMETPHS,
MAaTEMAaTUYECKUN aHaju3, TEOPUsT MHOXKECTB M Jp. 110 mepe Toro kak yvamuecs
OBJIaJICBAIOT Bc€ Oojiee IMIMPOKMM MaTeMaTHYECKUM alapaToM, Y HHX
MoCJIeIOBaTeIbHO  (OPMHUPYETCS U COBEPILICHCTBYETCS YMEHHE CTPOUTH
MAaTEMATUYECKYIO MOJIENIb PEAIbHOM CUTYyallid, IPUMEHSTh 3HAHUS, TTOJTy4YEHHBIE B
Kypce «Anredpa W Hadajlla MaTeMaTHYECKOro aHaliu3a», [Js pPEIICHUs
CaMOCTOSITENIbHO  C(HOPMYJIMPOBAHHOM MaTeMaTUYECKOM 3ajaud, a 3aTeM
VHTEPIPETUPOBATH NIOJYUYECHHBIN PE3YJIbTAT.

ConepxaTeabHO-METOANYECKAsT TUHUS «YHCIa U BBIYUCICHUSD) 3aBEPIIACT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS JEHUCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOMW mikoJjie. B crapmieli mikojse oco0oe BHUMAaHHE YJESETCS
(GOpMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B CeOs
WCIIOJB30BaHUE PA3IUYHBIX (OpPM 3alUCH JEUCTBUTEIBLHOTO YHCIA, yMEHUE
pallMOHATILHO BBIMIOJHATH JIEUCTBUS C HHUMH, JeNaTh NPUKUAKY, OICHUBATH
pesyabrar. OOydaroniuecss TMOJIy4YarOT HAaBbIKM MPUOIMKEHHBIX BBIUMCICHUM,
BBITIOJTHEHUS JEWUCTBUM C YHCIIaMH, 3allMCaHHBIMH B CTaHJApPTHOU (Qopme,
VCIIOJIb30BaHUsl MaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUSI YMCIIOBBIX BBIPAXKECHUM.

JInaus «YpaBHEHUST M HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUH BCETO
oOyyeHuss B CTaplieil IIKOJe, MOCKOJBbKY B KaXIAOM pazjeie MporpaMMbl
MPEyCMOTPEHO pPEIICHUE COOTBETCTBYIOIIMX 3a7ad. Ydalluecs OBJIAJEBaIOT
pPa3IUYHBIMM METOJIAMU PEIIEHUS LEJbIX, PalMOHAIbHBIX, HPPALMOHAILHBIX,
MOKa3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YpPaBHEHUH,
HEPABEHCTB U UX CUCTEM. [loydyeHHbIE YMEHUS UCTIOJIB3YIOTCS IPU UCCIIEIOBAHUN
GyHKIMNA C TTOMOIIBIO TTPOU3BOMHON, PENICHUHM TPHUKIAJAHBIX 3a/ad W 3a]ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHbIINX 3HadeHuW (QyHkuu. JlanHas
collep>KaTelibHasl JIMHUS BKJIIOYaeT B ce0d Takxke (OopMUpOBaHHE YMEHHI
BBITIOJIHATh pacuéTbl 1o (opMmynaMm, IpeoOpa3oBaHUs IENbIX, pallMOHAJIbHBIX,
MpPAlMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKXKE BBIPAKCHMUIA,
coJiepKallluX cTeneHu u Jiorapudmbel. braromaps u3ydeHHro ajireOpandeckoro
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Marepuajia  IPOUCXOAWUT  JAJbHEWIIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIICHUS YyYaruxcs, (OPMHUPYIOTCS HABBIKA JETyKTUBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMH  (opMamMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PABEHCTB M HEPaBEHCTB. AureOpa
npemyiaraetT 3(PQGEeKTUBHbIE HMHCTPYMEHTBHI JUIsl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3aJa4, HATJSAHO JIEMOHCTPHPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopnepkarenpHO-MeTOAMYECKass JIMHUS «DYHKIIMW ©W  Tpadukm» TECHO
NEPEIIETACTCs C APYTUMH JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEN0BATENBHOCTD W3Y4YCHHUS Marepuana. N3yuenne CTEIIEHHOU,
MOKa3aTeJIbHOM, JTIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUU JIJIsi pelIeHUs 3ajad U3 JPYruX yueOHBIX
MPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaKk U C pEIICHHUEM YpaBHEHMI U HepaBeHCTB. [Ipu »ToM OosbllIOE BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BBIpaXaTh (POPMYJIaMH 3aBUCUMOCTH MEKIY
pa3IMYHBIMU BEJIMUMHAMU, HCCIEAOBaTh MOJy4YeHHbIe (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3TOi cojepKaTeIbHOW JTUHUU HalIeJIeH Ha Pa3BUTUE YMEHUUN
U HaBBIKOB, IIO3BOJISIIOIIMX BBbIpAXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuyHOi (opme: aHaTUTHYECKOM, rpaduueckoil U cioBecHo. Ero usydenue
CHOCOOCTBYET pPa3BUTHIO AJTOPUTMUYECKOTO MBIILICHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHasg nuHus «Hadana MaremMaTM4eckoro aHajin3a» I03BOJSET
CYIIECTBEHHO PACIIMPUTHh KPYTr Kak MaTeMaTHYECKHUX, TaK W MPUKIAJAHBIX 3ajad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSBIIAETCS BO3MOKHOCTh UCCIIEA0BATh U
CTpoUTh Tpaduku (YHKIUN, OMNpeneisTh HUX HauOOJbIINE W HAUMEHBIIUE
3HAUEHUS, BBIYUCIATH IUIOMAAn (QUryp u oO0bEMBI Tell, HAXOJUTh CKOPOCTU U
yCKOpeHusi TmporieccoB. JlaHHas coaepkaTenbHas JHMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOCHUSI MATEMATHYECKUX MOJENIEd pPEalbHbIX CUTyaluu,
HaxO0KJICHUS HAWIYYIIETO PEUIEHUsS B INMPUKIANHBIX, B TOM YHCIE COLHAIBHO-
DKOHOMHYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHYECKOrO AHAIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMaIBLHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIILICHUS, (QOPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHHKE U HCKyccTBe. OOyuaromuecss y3HAIOT O
BBIJJAIOIINXCST pe3yJibTaTaX, IMOJYYEHHBIX B XOJE€ PAa3BUTUS MAaTEMATHUKU Kak
HayKH, U UX aBTOpax.

ConepxkaTenpHO-MeTOANYECKast TUHUSA «MHOXKECTBAa U JOTUKa» B OCHOBHOM
MOCBSIIEHA  JJEMEHTAM  TEOPUM  MHOXKECTB. [ €OpETHKO-MHOKECTBEHHBIE
MIPEACTABIICHUS POHU3BIBAIOT BECHh KypC IIKOJBHOM MATEMATUKH WU IMPEAJIararor
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONMN BCE pa3/eibl MATEMATUKU U €€
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MPUJIOKEHUIN, OHU CBSI3BIBAIOT Pa3HbIe MATEMATHUYECKUE MUCIUIUIMHBI B €IMHOE
nenoe. [loaToMy Ba’KHO AaTh BO3MOXKHOCTH IIKOJBHHKY MOHUMATh TEOPETUKO-
MHO>XECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa M Hadaja MaTeMaTHUYECKOrO aHAJINM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbl ~MaTEMAaTHYECKOTO MOJIECIUPOBAHUSA, KOTOPBIE IPU3BAHBI
chopMHpPOBATh HABBIKK MTOCTPOEHUSI MOJICNICH peabHbIX CUTYaIlui, UCCIIEIOBAHUS
ATUX MOJENICH C MOMOIIBIO ammapara aiareOpbl U MaTeMaTHYEeCKOTO aHaln3a U
MHTEpIIPETAlUK TOTYUYCHHBIX PE3yJIbTaTOB. Takue 3aJaHusl BIUIETCHBI B KaXKIbIH
Y3 Pa3/IeNiOB MPOrPaMMBbl, IOCKOJIBKY BECh MaTEPUAIl Kypca MHUPOKO UCIIOIb3yETCA
JUISL peUIeHusl MPUKIaaHbIX 3a4a4. [[pyu pemeHnn peaibHbIX MPAKTUYECKHUX 3a7ad
ydaiyecs pa3BUBAIOT HAOIIOATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJB30BATh AHAJIOTHIO, 0000IAaTh M KOHKPETHU3UPOBATh
npobiemy. [esreabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIATHBIX
3a/1a4y OpraHu3yeTcsl B MPOIECCE M3YUCHMsI BCEX TeM Kypca «Auredpa v Haudala
MaTeMaTHYECKOTOaHATN3ay.

MecTo y4eOHOr0 Kypca B Y4eOHOM IJIaHe

CornacHo yuebHomy many B 10—11 kmaccax u3ywaercs ydeOHbBIA Kypc
«Anredpa ¥ Havalla MaTeMaTUYECKOrO0 aHalin3a», KOTOpPbIM BKIIOYAET B ceOs
CIEAYIOIIME OCHOBHBIE pa3feibl coAepkaHus: «Yucia u  BBIYUCICHUSD,
«YpaBHeHHMsI M HepaBeHCTBa», «®DyHkuuum u  rpapukm», «Haugana
MaTeMaTUYECKOro aHann3a» U «MHOXKECTBA U JIOTHKay.

B YueOHOM miaHe Ha u3ydeHHe Kypca anreOpbl M Hayal MaTeMaTUYECKOTO
aHaju3a OTBOJMUTCS HE MeHee 2 yueOHbIX 4acoB B HeAento B 10 kiacce v HE MeHee
3 yueOHBbIX YacoB B Heqento B 11 kiacce, Bcero 3a JiBa rojja 00yueHus — HE MeHee
175y4eOHbIX 4acoB.

I[Inanupyemble npeaMeTHbIE Pe3yJbTAaThl 0CBOEHHsI Padoueil MporpaMMsbl Kypca
(1o rogam odyueHus)

OcBoenue yueOHOro Kypca «Airedpa u Hadajla MaTeMaTUYECKOTOAHATU3»
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHs JOKHO 00ecrnedyMBaTh JOCTHIKEHUE
CJIETYIOIIMX MPEAMETHBIX 00pa30BaTeNIbHbBIX PE3YyJIbTATOB:

10 xmmacc
Yucaa v BLIYUCJICHUSA
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OmnepupoBaTh MOHATUAMHU: pPALMOHATIBHOE M JIEHCTBUTENIBHOE YHUCIIO,
OOBIKHOBEHHAS U JCCATUYHAS APOOb, MPOICHTHI.

BoimonusaTe  apudmeTrnueckue  OMepaldd € palMOHAIbHBIMU U
JeCTBUTEILHBIMU YHCIIAMHU.

BoInonsaTe npuOmmKEHHbIE BEIYUCIICHUS, UCIIONB3YS MIPaBUiIa OKPYTIICHHUS,
JieNaTh TPUKHUIKY U OLIEHKY pe3yIbTaTa BHIYMCICHUI.

OnepupoBaTh MOHATHSAMH: CTENEHb C IEJNBIM TOKa3aTelleM; CTaHAapTHas
dopma 3amucu AEHCTBUTEIBHOTO 4YHCIA, KOPEHb HATypajJbHON CTEIEHHU;
UCIIONIb30BaTh MOIXOANIYI0 (OPMY 3allMCH JACUCTBUTEIBHBIX YUCEN IS
peleHus: MPaKTHUECKUX 3a7a4 U MPeCTaBICHUs JaHHbIX.

OmnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYCH TaHT€HC MPOU3BOJILHOTO YTJIa;
UCIOJIB30BaTh  3alMCh  IPOU3BOJBHOIO  yIJIa  4Yepe3  OoOpaTHbIE
TPUTOHOMETpUUYECKUE (PYHKIUU.

YPaBHeHPISI N HEPABCHCTBA

OnepupoBaTh MOHATUSIMU: TOXKJIECTBO, YPABHEHHUE, HEPABEHCTBO; LEJIOE,
PalMOHAIBHOE, MppanvoHaIbHOE ypaBHEHHE, HEPABEHCTRBO;
TPUTOHOMETPUYECKOE YPABHEHHUE;

BrinonasaTe npeobpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUN U pelIaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

Brimonuate npeoOpazoBaHus LENbIX, PAMOHAIBHBIX U UPPALMOHATBHBIX
BBIDOKECHUW H pEIIaTh OCHOBHBIE THUIBI UEJbIX, PAUAOHAIBHBIX H
MppalMOHAIBHBIX YPABHECHUN U HEPABEHCTB.

[IpumMeHsITs ypaBHEHUST W HEPABEHCTBA JUISl PELIECHUS MaTEMaTUYECKUX
3a/1a4 1 33714 U3 pa3InyHbIX 00J1acTel HAYKU U PEAIbHON KU3HU.
MogenupoBaTh peajibHble CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISATH
BBIPAKCHUSA, YPABHEHHUs, HEPABEHCTBA MO YCIJIOBUIO 3aJa4yd, WCCIEAOBATH
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM alllapaTa anreopsbl.

DOyHKUMH U TPaPUKH

OnepupoBaTh NOHATUSAMU: (PYHKLHKSA, CIIOCOOBI 3aAaHUs (PYHKIMH, 00JIacTh
OTpEJICICHUs W MHOXKECTBO 3HaueHWd GyHKouu, rpaduk QyHKIUH,
B3aMMHO OOpaTHbBIC (QYHKIIUH.

OnepupoBaTh MOHATHAMH: YETHOCTP W HEYETHOCTh (DYHKIMH, HYIU
(GYHKITH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Ncnonp3oBath rpaduky GyHKIHHN 1715 pEeIICHUs YpaBHEHUH.

CtpouTth 1 uynTaTh rpaduKy JTUHEHHOW (DYHKIIMHU, KBaIpaTUYHON (YHKLNH,
CTETNIEHHOMN (PYHKIIMH C LEJBIM MOKa3aTelIeM.
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e lcnonb3oBath Trpadukd GYHKUUNA I UCCIAEAOBaHUS MPOIECCOB U

3aBUCUMOCTEM MpH PEIICHHH 3aJad W3 IPYTUX YYEOHBIX MPEIMETOB M
pearbHOM  KM3HU;  BBIpaXKaTh  (QOpPMyJTaMU  3aBUCUMOCTH  MEXKIY
BEJINYMHAMM.

Hauaja MmaTeMaTn4eCcKoOro aHaju3a

OnepupoBarh MOHATUSMHU: IOCJHENOBATEIBHOCTh, apu(MeTHUecKass W
F€OMETPUYECKAsI IPOTPECCUMU.

OnepupoBarh MOHATUAMH: OECKOHEUHO YOBIBaIOIIasg TeOMeTpUYecKast
nporpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON MPOrPECCUH.
3ajaBaTh NOCIE0BATENBHOCTH PA3IUYHBIMU CIIOCOOAMH.

Hcrons30BaTh CBOWCTBA MOCIEAOBATENBHOCTEN U POTPECCUI IS PELLICHHUS
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHO0KeCcTBA U JIOTHKA

OneprpoBaTh NOHATUSAMH: MHOKECTBO, ONEPALIMU HAJ MHOKECTBAMMU.
Hcronbs30BaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar Uil ONHCAHMUS
peanbHBIX IPOLECCOB U SIBJICHUH, MPU PELICHUU 33a/1a4 U3 APYIUX y4eOHBIX
IIPEAMETOB.

OneprupoBaTb  NOHATUSAMM:  ONPEACIICHUE,  TEOpeMma,  CIEACTBUE,
JIOKa3aTEIbCTBO.

11 xmacc
Yucaa v BLIYUCJICHUSA

OnepupoBarh MOHATUSIMHU: HATypallbHOE, IIEJ0€ YHCJIO; HCIOIb30BaTh
MPU3HAKK JCIUMOCTH IIENBIX YHCEJ, PAa3IoKEHHWE 4YHUCiIa Ha TMPOCTHIC
MHOXKHUTEIH JISl pEIICHUS 3a/1a4.

OmnepupoBaTh MOHATHEM: CTETICHD C PAIMOHAIBHBIM TTOKA3aTeIIEM.
OmnepupoBaTh MOHATUSAMH: JIOTapU(DM YWCIa, TECATHYHBIC M HATypalbHBIC
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsATh CBOMCTBA CTENEHHU JUIsl TMPeoOpa3oBaHUS  BBIPAKEHU;
ONIEPUPOBATH IIOHATUAMU: IIOKA3aTEIbHOE YpPAaBHEHUE U HEPABEHCTBO;
pelIaTb OCHOBHBIE TUIIBI ITIOKA3ATEIbHBIX YPABHEHUN U HEPABEHCTB.
BoimonusaTe mnpeoOpa3oBaHUsl BBIPAKEHUH, COAEpXKAIUX JOrapudmsl;
ONEepPUPOBATh MOHATUSAMU: JOTapu(PMUUYECKOE YpaBHEHHE W HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JOTapu(PMUUECKUX YPABHEHUI U HEPABEHCTB.
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e HaxoauTe pemeHust IpoCcTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

e OnepupoBaTh MOHATHUSIMU: CUCTEMA JIMHEHMHBIX YPABHEHHUN U €€ PEIICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM ISl PELICHUS NPAKTUYECKUX
3ajad4.

e HaxoauTe peuieHns NpOCTEUIINX CUCTEM U COBOKYIMHOCTEN pallMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB.

e MojenupoBarh peajgbHbIE CHUTyalldd Ha S3bIKE anreOpbl, COCTaBIISTH
BBIPAKECHUS, YPABHEHHMS, HEPABEHCTBA M CHUCTEMBI 110 YCIOBUIO 33Ja4H,
MCCJIEN0BATH MIOCTPOEHHBIE MOJIETH C UCMOJIB30BAHUEM allapara aareopsl.

DyHKUMH U TPaPUKH

e OmnepupoBaTh MOHATUSAMHU: MepUOAMYECKas (PYHKUHUSA, TPOMEKYTKU
MOHOTOHHOCTH (PYHKIMH, TOYKH SKCTpeMyMa (YHKIHMH, HauOoJpliee M
HaMMEHbIIee 3HAYEHUS (PYHKIMU HA MPOMEKYTKE; MCIOJIb30BaTh WX JJIS
UCCIIEIOBaHMs PYHKINHU, 3aJaHHOU IpauKoM.

e OmnepupoBaTh MOHATUAMH: T'paUKU MOKA3aTEIbHOM, JOrapu(pMUUYECKON U
TPUTOHOMETPUUECKUX (PYHKUMN; H300pakaTb HUX HA KOOPJIWHATHOMN
IJIOCKOCTH U UCIIOJIb30BATh JJIsS pELICHUS! YPaBHEHUI 1 HEPABEHCTB.

e N300paxkaTh Ha KOOPJAMHATHOW IIOCKOCTU TpaUKU JIMHEHHBIX YpaBHEHUN
Y UCIIOJIB30BaTh UX JUISl PELIEHUS CUCTEMBI JINHEWHBIX YPaBHEHUN.

e lcnonw3oBaTh rpaduku (YHKIUNA 79 HUCCIAETOBAHUSI MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Havana mareMaTH4eCKOr0 aHAJIN3a

e OmnepupoBaTh MOHATUIMU: HENPEPBIBHAS (PYHKIIHS; TPOU3BOIHAS (PYHKIINU;
UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3MYECKH CMBICI MPOU3BOIHOM st
pelIeHus 3a1ay.

e HaxomuTe  NOpOM3BOJAHBIE  BJEMEHTapHbIX  (PYHKIUH,  BBIYUCIATH
IPOU3BOJHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO (DYHKIIHI.

e lcnonb3oBaTh  MNPOU3BOAHYIO  JUIsl  HCCIENOBaHHUA  (PYHKIMH  Ha
MOHOTOHHOCTb W 3KCTPEMYMBI, IIPUMEHSATh PE3YJbTAThl HCCIENOBAHUS K
MOCTPOEHUIO TPAPHUKOB.

e lcnonp30BaTh NPOU3BOAHYIO JJISI HAXOXKACHUS HAWIYUIIEro PEIIEHUS B
MIPUKIIAJIHBIX, B TOM YHCIJIE COLMAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

e OmepupoBaTh MOHATHSMH: TiepBooOpa3Hass M HMHTErpaj; MOHUMATh
TEOMETPUYECKHUIA U (PU3NYECKUN CMBICIT HHTETpaIa.

e Haxoaute nepBooOpa3Hble 3JIEMEHTAPHBIX (DYHKIIMI; BBIYMCISTH MHTErPaAl
no ¢popmyne Herorona—JIeltOuua.
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e PemaTe npukiaaHbe 3aa4d, B TOM YHUCJIE COLMAIBHO-3KOHOMHYECKOIO U
(u3nUecKoro xapakrepa, CpecTBaMyU MaTEMaTHUECKOT0 aHAJIN3A.

Conep:xkanue yueOHOro Kypca (mo rogam o0yueHus )

10 knace

Yucsia ¥ BbIYMCICHUS

Pannonansupie uunciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIpOOU, TMPOIICHTHI,
OeCKOHEUHblE  MepuoAuYeckue JpoOu.  ApudMeTHYecKue  Oomepanuud  C
palMoHaNIbHBIMU YHCIAMU, TPE0OpPa30BaHUSI YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAHUU U PEATbHOM )KU3HH.

[lelicTBuTenbHble  yucia.  PanuoHalibHBIE W MPpPALMOHAIIBHBIE  YHCIIA.
Apudmernueckue omnepauud € JEUCTBUTENbHBIMUA yuciaamu. [IpubOnuxénnbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUMN.
Crenens ¢ uensiM nokazatesneM. CtanaapTHas gopma 3alucH JEHCTBUTEIBHOIO
yucna. Mcnonb3oBanue noaxoasmeil popmsl 3amucu AeHCTBUTENbHBIX YUCEI AJIs
pELICHUs IPAKTUYECKUX 3a7a4 U IIPEICTaBICHUS TaHHbIX.

Apudmernuecknii KOpeHb HaTypaabHOU cTeneHu. J(ecTBus ¢ apupMeTUYEeCKUMHU
KOPHSIMHM HaTypPAJIbHOW CTETICHH.
CuHyC, KOCHMHYCHM TAHI€HCUMCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,

aApPKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BbIpakeHU.OCHOBHBIC
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

VYpaBHEeHHE, KOpeHb ypaBHEHMs. HepaBeHCTBO, penieHue HepaBeHCTBA. Merton
WHTEPBAJIOB.

Pemenuenensixu ApoOHO-paliMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

PemieHrne TpUroHOMETPUYECKUX YPABHEHU .

[IpumeHeHne ypaBHEHMII M HEPABEHCTB K PEIIECHUIO MATEMATHYECKUX 3aaad U
3a]a4 U3 pa3IMYHbIX 00JacTel HayKU U peasibHOM JKU3HH.

DyHKIUHN U TPaPUKH

OyHkus, cnocodbl 3agaHuss QyHkuuu. ['papuk dyHkuuu. B3aumHo oOpaTHbIe
byHKLIHU.

OO6nactp omnpeAesneHuss U MHOXKECTBO 3HaueHuM QyHkiuu. Hynmu QyHxuum.
[TpoMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU.

Crenennast (yHKIUS C HaTypalbHbIM M IeJbIM Toka3aTeneM. EE€ cBoiictBa u
rpaduk. ColicTBa u rpaduk KOpHsS N-O CTENEHHU.
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TpuronomeTrpuyeckasi OKpY>KHOCTb, OIPEEICHNE TPUTOHOMETPHUECKUX (HYHKIUH
YUCIIOBOTO apryMEHTa.

Hayaja MaTeMaTH4eCKOro aHajIu3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs IOCJeN0BaTeNbHOCTE. MOHOTOHHBIE
MOCJIEA0BATEIBLHOCTH.

Apudmernueckass M reomMeTpuueckas mporpeccud. beckoHeuHo YyObIBaromas
reoMmerpudeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH IeOMETpUYECKON
nporpeccur. dopMyna CIOXKHBIX HPOLEHTOB. lcmonbs3oBaHue mporpeccuu IS
peleHns peajbHbIX 3a/1a4 IPUKIIAHOTO XapakTepa.

MHokecTBa M JIOTHKA

MHoxecTBO, omepauud HaJa MHOXKecTBamH. Jluarpammsl Oiinepa—BeHHa.
[IprMeHeHne TEOPETUKO-MHOKECTBEHHOI'O ammnapara Uil ONMCaHUs PEAIbHBIX
IIPOLIECCOB U SIBJICHUM, TP PEIICHNUH 3a]a4 U3 IPYTHX yUYEOHBIX MIPEIMETOB.
Omnpenenenue, TeopeMa, CIEICTBHE, JOKA3aTEIbCTBO.

11 kacc

Yucsia ¥ BbIYMCICHUS

HarypanbHubie u niensie yncina. [Ipu3Hakn 1e1MMOoCTr HEIbIX YNCEIT.

CreneHb ¢ pallMOHAIBHBIM MTOKa3aTenaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JleciTHUHbIE U HATYPATBHBIE JIOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

[TpeoOpa3oBaHne BbIpaKEHUH, COJAEp)KAIIMX CTENEHH C  palOHaJIbHBIM
MTOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbpHbIE yPABHEHHS U HEPABEHCTBA.

JlorapupmMuueckrie ypaBHEHUSI 1 HEPABEHCTBA.

CucrteMbl JIMHEMHBIX ypaBHEHHU. PernieHue NPUKIAIHBIX 33Ja4 C IOMOIIbBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.
[IpuMeHeHnE ypaBHEHMM, CUCTEM M HEPABEHCTB K PELIEHUIO MATEMATHYECKHUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaJIbHOM JKU3HHU.

DyHKIUHN U TPaPUKH

Oyuknus. [lepuonnueckue ¢yHkuuu. [IpomMexxyTku MOHOTOHHOCTH (DYHKIUU.
Makcumymbl ¥ MUHUMYMBI (pyHKIuu. HanOosblliee ¥ HavMEHbIlIEe 3HAYCHUE
GyHKIINK Ha TPOMEKYTKE.

Tpuronomerpruueckne QPyHKITUU, UX CBOMCTBA U TPAPUKHU.

[TokazatenpHas u morapudmuueckas GyHKIIUN, UX CBOMCTBA U TpaduKH.
Hcnonb3zoBanue rpadukoB (QPYHKUUN A pPELICHUS YpPaBHEHUM U JIMHEHHBIX
CUCTEM.
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Hcnonp3oBanue r1padukoB (yHKUMH A HUCCIEOOBaHHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUMU 3a7ad M3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hayana MmaTeMaTH4€CKOro aHaJIN3a

HenpepriBHble QyHKIIMU. MeTOT MHTEPBAJIOB JUIsl pELICHNUS HEPABEHCTB.
[TpousBoanas ¢pyHkimu. ['eomeTpuueckuii U PU3NUESCKUN CMBICT TTPOU3BOTHOM.
[TpousBoaHble 31eMeHTapHbIX (GyHKIUI. DopMysbl HaXOXKACHUS MPOU3BOAHOMN
CYMMBI, IPOU3BEACHUS U YACTHOTO (YHKITHIA.

[IpumeHeHre NPOU3BOAHON K HCCIENOBAaHUIO (PYHKIMI Ha MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxienue HanbobIIero 1 HAMMEHBIIETO 3HaUYeHUsT QYHKIIMH Ha
OTpE3KE.

IIpuMeHeHne TPOU3BOAHOM JUIA HAXOXKACHUSA HAWIIy4dIlIEero pELICHUs B
INPUKIIAIHBIX 3ajayaxX, I OIPENENICHUs CKOPOCTH IIpolecca, 3aJaHHOTO
dbopmyIoii unu rpaduKoMm.

[lepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuueckuii U (pU3n4ecKkuil cMbICi. BerunciieHne uHTerpana
1o ¢popmyne Hotorona—Jleitbuuma.
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TemaTn4yeckoe NJIaHMPOBaHUe y4eOHOro Kypca(mo rogaM o0y4eHust)

10 xaacc (He MeHee 70 yacoB)

HaszBanue pazaena

OcHOBHOe coJep:kaHue pa3ielia

OcHOBHBIE BH/IbI 1eSIT€IbHOCTH 00yYAIOIINXCS

(TeMb1)(YHCJI0 YACOB) (Tembl)

MHo:xecTBa MHuoxectBo, omnepauuu  Haja | McmoJib3oBaTh TEOPETUKO-MHOKECTBEHHBII
PALMOHAJILHBIX U MHOKECTBaMU. JuarpaMMmel | anmapar Ui ONUCaHMA  XOJa  pelleHHd
JAeHCTBUTENBHBIX Oiinepa—BenHa. MaTeMaTUYeCKUX 3aJad, a TaKke peabHbIX
uynces. Panuonansnele | PamyonansHble yycla. | MPOLECCOB M SABJICHWM, NPU pELICHUU 3a4ad U3

YpPaBHeHUs H
HEPABEHCTBA
(14 u)

OOBIKHOBEHHBIE H JICCATHYHBIC
JIpoOU, MPOIEHTHI, OCCKOHCUHBIC

MIEpUOANYECKHUE IpooH.
Apudmernueckue omepanuu  C
pannoHaIbHBIMA YHCIIAMH,
mpeoOpa3oBaHus YHUCIIOBBIX
BBIPAKEHUI. [Ipumenenue
apobeli W TPOIEHTOB  JUIA

pellleHs NPUKIAaIHBIX 3a1a4 W3
pa3IUYHBIX OTpacieil 3HAHUU U
peanbHOM )KU3HU.

JPYTHX Y4eOHBIX IPEIMETOB.

OnepupoBaTh NOHATHSAMH: PALMOHAIBHOE YUCIIO,
JCUCTBUTENIPHOE YHCJIO, OOBIKHOBEHHas JpoOb,
JecATHIHAS IpOOb, MPOLEHTHI.

BbinosHATL  apudMeTHdecKne — Omepanmuu  C
palOHATBHBIMU M JACHCTBUTEIBHBIMH UHCIIAMH;
MIPUOMKEHHBIC BBIYHCICHHS, WCITIONB3Ys IIPaBHIIa

OKpYTJICHUS.
Jenate TNPUKHAKY HW OIEHKY pe3yibTara
BBIYKCJICHUH.
OnepupoBaTh MOHATHAMM: TOXKJIECTBO,

[elicTBuTeNbHBIE YHCJIA. | YPAaBHEHUE, HEPABEHCTBO; LEJOE€ U PaLMOHAIBHOE
ParmonaneHble U | ypaBHEHUE,HEPABEHCTBO.
HppalyoHaIbHbIE yicia. | BeImoaHATH npeodpa3oBaHus LEJTBIX u
Apudmernueckue OmepanuM € | palMOHAJIBHBIX BBIPAKCHHH.
JEUCTBUTEIbHBIMU yucnamy. | PemiaTs OCHOBHBIE THITBI LIENBIX HPPALMOHAIBHBIX
[MpnubmmxEnHbIe BBIUUCIICHUS, | yPAaBHEHHUI U HEPABEHCTB.
IpaBHUIa OKpyrieHus, npukuiaka | IIpumMeHsiTh  panyoHaIbHBIE  ypaBHEHHA  H
u OLICHKA pe3yibpTaTa | HEpAaBEHCTBA AJIS PELICHUS MaTeMaTHYECKHX 3afad
BBIYUCIICHUH. 1 337129 U3 Pa3INYHBIX 00IacTel HAyKH U PeasIbHOM
ToxnecTBAa M TOXIECTBEHHBIE | XKHU3HU
npeoOpa3oBaHUs. YpaBHeHue,
KOpeHb ypaBHeHus. HepaBeHCTBO,
peuieHue HepaBeHCTBA. Meton
HHTEPBAJIOB.
Perienne 1menbix W IpoOHO-
palMOHANBHBIX ~ YPaBHEHHH H
HEPaBEHCTB
@OyHkuun 1 rpadpuku. @ynknus, cnocobbl  3amaHus | OnmepupoBaTh NOHATHAMH: (YHKIHS, CIOCOOBI
CreneHs ¢ meJbM ¢ynkun. B3aummuo oOpartHble | 3aaHus (YHKIMH, B3aMMHO OOpaTHbIE (YHKINH,
NnoKasarteJjieM ¢ynkyn. ['paduk dyHKIMN. o0JlacTh ONpENeNieHns] W MHOXECTBO 3HAYCHUH
(6 v) Obnacts OTIpe/ICIICHUS u | ¢yHKOuH, Tpaduk  QYHKOUH; YETHOCTH U
MHOXKECTBO 3HAa4eHHMH (YHKIMH. | HEUETHOCTD (hyHKIMH, HyJIU ¢byHKIHY,
Hymu ¢yskuun.  I[IpoMexxyTKku | MPOMEXKYTKH 3HAKOIIOCTOSHCTBA.
3HAKOMOCTOSHCTBAa. UETHRIe ¥ | BBHIMOJHATHL Mpeo0pa3oBaHMsA CTENCHEH C IEIBIM
HEYETHBIC (PYHKITHH. MIOKA3aTEJIEM.
Crenenp ¢ nenbiM nokasateieM. | Mcmosab3oBaTh  cTaHaapTHylo  (opMmy  3amucu
CrangaptHas  (opma  3amMCH | JEWCTBUTEIHHOTO YHCIIA.
JEUCTBUTEILHOTO uyycna. | ®opmMyIHpOBaATHL u HJLIIOCTPHPOBATH
Hcnons3oBanue MOJXOSIEeH | rpaduuecKn CBOMCTBA CTENICHHON (QYHKINH.
(OpMBI 3anMcH JEHCTBUTENBHBIX | BhIpakaTe (QopmyaamMum 3aBUCHMOCTH  MEXIY
yucen Juis pelleHus | BETUUYMHAMU.
MIPAKTUYECKUX 3a1a4 u | Ucnonb3oBaTte  mu@poBBIe  pecypebl s
MIPeJCTaBICHUS JaHHBIX. MOCTpOEHHUs TPaQUKOBQYHKIMM W H3YyUCHHS HX
CrenenHas ¢byHKIHSA C | CBOMCTB
HaTypaJIbHBIM " EJTBIM
mokasareneM. E€ cBolicTBa H
rpapux
Apupmerndeckuii Apucpmernueckuit KopeHb | PopMyJIMPOBATh, 3aluChIBaTh B
KOpeHb N—oii cTeneHu. | HaTypaJbHOW cTerneHu. J(elcTBus | cuMBoauYeckoil ¢opMe U MIJIIOCTPUPOBATH
HppannonanbHbie ¢ apupMETHIECKUMHU KOPHAMHU N— | MPUMepaMH CBOHCTBA KOPHS N-OW CTETICHH.

YPaBHeHUS H
HepaBeHCTBA

OH CTEIEHH.

Pemenne HppaluOHAJIbHBIX

BoimoanaTe 1peoOpazoBaHUs MPPALMOHAIBHBIX
BBIPAXKEHUIL.
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(18 v) YPaBHEHHUU 1 HEPABEHCTB. Pemats  OCHOBHBIE  THIBI  HPPAUOHAIBHBIX
CpoiicTBa M TpaduK KOpHS N-0¥ | ypaBHEHHH U HEPABEHCTB.
CTETIeHN [IpumensiTe 1J1s1 pemleHMsi Pa3JHYHBIX 32424
HppalnvoHaJbHbIC YPaBHEHUS U HEPABEHCTBA.
Ctpouts, YMTaTh TpauK KOPHS N-0if CTENeHN.
Hcnonb3oBaTth  muppoBble  pecypesl s
MOCTPOEHUS TpapUKOB (GYHKIMHA W W3YYCHUS HX
CBOICTB
Dopmyabl CuHyc, KOCMHYC M TaHI'CHC OnepupoBaTh MOHATHSIMHU: CHHYC, KOCUHYC U
TPMTOHOMETPHH. YHCIIOBOTO apryMeHTa. | TAaHTCHC MPOU3BOJIBHOTO YITIa.
Tpuronomerpnueckue | ApKCHHYC, Hcnoab3oBaTh 3amuch MPOU3BOJIBHOTO yria
YPaBHeHHus! apKKOCHHYCHAPKTAHTE€HC 4yepe3 00paTHbIE TPUTOHOMETPHIECKUE (DYyHKIIUH.
(22 49) YHUCJIOBOTO apryMEHTa. BbinoyHATHL npeodpa3oBaHus
Tpuronomerpuueckas TPUTOHOMETPUUYECKHUX BBIPAKCHUI.
OKPYXHOCTb, OIIpEeEIICHIE Pematp OCHOBHBIE THIIBI
TPUTOHOMETPUYECKUX  (YHKLUUHA | TPUTOHOMETPUYECKUX YPaBHEHUMH
YHCIIOBOTO apryMEHTA.
OCHOBHBIE TPUTOHOMETPHUYECKHE
dhopMyIbL. IIpeobOpa3zoBanue
TPUTOHOMETPHUYECKUX
BBIPAKEHUI.
Pemierne  TpUTOHOMETPHYECKUX
YpaBHEHHI
IMocnenoBarenbHOCTH [MocnenoBarensHOCTH, crocoObl | OnMepupoBaTh MOHATHAMU: TTOCIEIOBATEIBHOCTD,
U TIporpeccuu 3aJaHusl  TIOCIEOBaTEIbHOCTEH. | apudmMeTndeckas u reoMeTpuIecKas
(6 4) MoHOTOHHBIE MIPOTPECCHN;0ECKOHETHO yOBIBaromas
MIOCJIEI0BATEILHOCTH. reoMeTpUYecKas NPOTPECCHs, CyMMa OECKOHEYHO
Apudmernyeckas u | yObIBaroIeil reoMeTpUIECKOil IPOrpeccuy.
reoMeTpHuecKas nporpeccun. | 3agaBaTh  MOCIEIOBATEIBHOCTH  Pa3IHMYHBIMU
BeckoneuHo yObIBaromas | cnocodamu.
reoMeTpHyecKas nporpeccusi. | [IpuMeHsITH GOPMYJTY CI0KHBIX NPOLEHTOB /IS
CyMma OeckOHEYHO yOBbIBalOIICH | pelleHWs 3aJad M3 pealbHOM MNpakTHKH (C
TreOMETPHUUECKON MPOTPECCUH. | UCIOIb30BaHUEM KaJIbKYJIATOPA).
®dopmyIa CIOXKHBIX MPOLEHTOB. Hcnonp30BaTh CBOMCTBA MOCIIEIOBATENHLHOCTEH 1
Hcnonp3oBaHue mporpeccun Uil | MPOTpeccHi Uil pemieHus] peabHBIX  3a/1ad
peneHus peanbHBIX 3aja4 | MPUKIAIHOTO XapakTepa
MIPUKJIQIHOTO XapakTepa
IToBTOpEHMUE, OcHoBHBIE TIOHATHSA kypca | IIpuMeHsITH OCHOBHBIC TOHATHS Kypca anreOpsl U
o0o0menue, anredpbl u HayaJl | Ha4aJl MaTeMaTHYEeCKOTro aHajnu3a JUIl peIICHHs
cucTeMaTH3anus Maremarnueckoro ananuza 10 | 3amau M3 peanbHOW JKM3HM M JAPYTHMX HIKOJIBHBIX
3HAHHH Kjacca, 000011IeH1E U | JACHUILIMH
4 9) cucTeMaTH3alysl 3HaHU|

[Toypounoe mtanupoBanue Anredpa 10knace (cm [punoxenue)
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11 kaacce (ne menee 105 yacos)

Ha3sanue OcHoBHOe OcHoOBHBIE BU/bI 1eSITEIBHOCTH 00y4aI0IMXCs
pasnesia (TeMbl) coJep:KaHHe pa3jea
(koIMYecTBO YacoB) (TeMbl)
Crenenn ¢ Crenenb c | ®opMyJIMPOBATh, 3aNMUCHIBATL B CHMBOJHYECKON
PAIHOHAIBHBIM palMOHAIBHBIM ¢dopMe u mITIOCTPUPOBATH NPHUMEPaMH CBONCTBa
noKasareJjem. nokaszarenaeM. CBOMNCTBa | CTENEHH.
IToxa3aTtenbHast CTETICHHU. IIpumensiTh cBOMCTBa cTeneHH Ui NpeoOpa3oBaHMs
yskuus. IIpeobpazoBanue BBIPAKEHUH.
Iloka3atenbHble BBIpAKEHUH, coepkamux | PopmMyaupoBaTh U HLJIIOCTPUPOBATH TIpaduyuecKu
YPaBHECHHA U palMOHAIIbHBIE CTENCHH. CBOICTBA ITOKA3aTeNIbHON (DyHKIUH.
HEPaBEeHCTBA IToxasarenbHble Pemiath OCHOBHBIE THITBI TOKA3aTENIbHBIX yPaBHEHHUH H
(12 9) YpaBHEHUS U | HEPaBEHCTB.
HEpaBEHCTBA. Hcnoan3zoBath mugpoBbie pecypebl I MOCTPOSHUS
[MTokazatenbHast (yHKUUS, | TpadUKOB QYHKIMH U U3YUEHUs UX CBOMCTB
e€ cBolicTBa M rpaduk
Jlorapudgmuueckas Jlorapugm yycia. | PopMyJIHpOBaTh, 3alHCbIBAaTh B CHMBOJIHYECKOM
bynknus. Jecsatuunble u | gopMe U WLIIOCTPHPOBATH NPHMEPAMM CBOWCTBa
Jlorapugmuueckue HaTypaJlbHbIE norapudma.
YPaBHEHHS U Jorapugmel. BoinoaHATH npeoOpa3oBaHus BBIpa)KEHUI],
HEPaBEeHCTBA ITpeobpazoBanne COJIEpIKaIHX JIOTapH(pMBI.
(12 9) BBIpaKEHUH, coepxkaux | PopmMyaupoBaTh U HJLIIOCTPUPOBATH TIpaduyuecKu
JIOTapu(MEI. CBOWCTBA JIOTApUPMITIECKON (QYHKIINH.
Jlorapudmudeckue PemiaTe OCHOBHBIC THITHI JIOTAPH(PMUUECKUX ypaBHEHHH
ypaBHEHHS U | ¥ HEPAaBEHCTB.
HEPaBEHCTBA. Hcnoub3oBate nudpoBbie pecypebl Uil MOCTPOCHUS
Jlorapupmudeckas rpadukoB QYHKIUH U N3yYESHUS X CBOMCTB.
¢yHKMs, €€ cBoiicTBa M | 3HAKOMHMTBHCS C HCTOPHMEN Pa3BUTHSI MaTEMaTHKU
rpaduk
Tpuronomerpuyeckue | TpuroHoMerpudeckue OmnepupoBaTh NOHSITHEM IepuorYecKas GpyHKIus.
(pyHxuuu u ux ¢yHkMH, ux cpoiictBa U | CTpouTh, aHAJIM3UPOBATh, CPaBHUBATHh rpaduku
rpaguxu. rpaduku. TPUTOHOMETPUUECKHUX (PyHKIIHIL.
Tpuronomerpuyeckue | [Ipumeps @opMyIUPOBATL U WJUIIOCTPUPOBATH TrpaduyecKH
HEPaBeHCTBA TPUTOHOMETPUYECKHX CBOHCTBA TPUTOHOMETPUYECKUX (YHKIIHH.
(CA] HEPaBEHCTB Pematn NpocTenIme TPUTOHOMETPHUUYECKHE
HEPaBEHCTBA.
HUcnoan3oBarh rpapuku JUISt peueHus
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBare nugpoBbie pecypcbl i1 IOCTPOCHUS
rpadukoB QYHKIMIA U M3YYCHHUS UX CBOHCTB
IIpoussoanas. HenpepsiBable ¢yHKunu. | OnepupoBaTh NOHSATHAMMU: HENpPEpbIBHAS (QYHKIHNS;
IIpumenenue MeToa HHTEPBAIOB ISl | MPOU3BOAHAS (DYHKIIHH.
MPOU3BOHOI pELIEeHUsI HEPABEHCTB. Hcnoab30BaTh reOMETPUYCCKANA M (PU3UUECKUN CMBICI
(24 4) IIpousBomHast (GYHKIUHU. | IPOU3BOIAHON IS PEUICHUS 3a/1a4.
I'eomerpuueckuii u | HaxoauTh mNpoM3BOAHBIE 3JIEMEHTAapHBIX (YHKIHH,
¢usmuecknit CMBICH | BBIYHCIAATH IPOU3BOAHBIE CYMMBI, IIPOU3BEICHUS,
MPOU3BOHOM. Y4aCTHOTO (DYHKIMH.
IIpousBonHbIE Hcnosb30BaTh  MPOU3BOIHYIO AN HCCIEIOBAaHUS
3JIEMEHTApHBIX (QYHKIMH. | QYHKIMHM HA MOHOTOHHOCTb M 9KCTPEMYMBI, IPHMEHSTH
ITpounssogHas CYMMBI, | pe3yJbTaThl HCCJAEI0BAHNUS K TOCTPOCHHIO TPA(UKOB.
npousBeieHusi, 4acTHoro | IlpuMeHsaTh MIPOU3BOJHYIO Juist HaXO0XACHUS
(HhyHKIHHA. HAWIy4IIero pEeHIeHHWs B MPHKIAJAHBIX, B TOM YHCIE
[Tpumenenne COLIMAJIbHO-3KOHOMMUYECKHUX, 3a/1adax.
MIPOM3BOTHON K | 3HAKOMUTBCA ¢ UCTOPUEH Pa3BUTHA MaTEMaTHIECKOTO

WCCIeIoOBaHuI0  (pyHKIMIA
Ha  MOHOTOHHOCTh H
9KCTPEMYMEI.
Haxoxxnenne
HauOOJIBIIIETO H
HAaMMEHBIIETO0  3HAYEHUS

aHaJms3a
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(yHKIINY Ha OTpe3Ke.
[Ipumenenne
MIPOU3BOJHOMN ISt
HAXO0X/ICHUS HAWTYYILEro
pelieHrss B TMPUKIAJHBIX

3ajavax, ULt
OIIpeZIeJIeHUsT  CKOPOCTH
npolecca, 3aJ1aHHOT'O
dhopmysol wim rpadh koM
HuTerpana u ero [MepBooOpaznas.  Tabmwy OmnepupoBathb MOHATHSAMU: repBooOpasHasi,
TpUMEHEeHHUsI MepBOOOPA3HBIX. HHTETpa.
9y WnTerpan, Haxoautb epBOOOpaszHbIE 3JIeMEHTaPHBIX
T€OMETPUUECKUIT 1 | GyHKOWH; BBIYMCJIAATH HWHTETpan mo  dopmyJie
(huznaeckuit cmbicn | Herorona — JleiOHwMIa.
uHTEerpana. Beluucienue 3HaKOMUTBCS c ucropuei pa3BUTHUSA

uHTerpaja 1mo Qopmyie
Herorona—Jleitbuuna

MaATEMaTU4YCCKOIro aHaJinu3a

CucremMbl ypaBHEHHUI
(12 9)

CucreMbl JIMHEWHBIX
YpPaBHEHUH. Pewienne
NPUKIAIHBIX  33Jad  C
MTOMOIUIBIO CHUCTEMBI
JIMHENHBIX YpaBHEHUM.
CucreMbl u
COBOKYITHOCTH LENbIX,
palMOHAJIbHBIX,
HppalUOHAJIbHBIX,
MOKa3aTeNbHbIX,
JorapupMUIECKUX
YPaBHEHUU U HEPABEHCTB.
Hcnonb3oBanue

rpadukoB QyHKUMI I
pelleHusT YPaBHEHUH H
CHCTEM.

[Ipumenenue ypaBHEHMIA,
CHCTEM M HEpPaBEHCTB K

OnepupoBaTh NOHATHAMM: CHCTEMa JHMHEHHBIX
YpPaBHEHHUM U €€ pelieHue.

Hcnonb3oBaThk CUCTEMY JIMHEHHBIX YPaBHEHUU IS
pemeHus MPaKTUYeCKUX 3a1ad.

HaxoaurbpemeHuss  NpoCTEHIIMX  CHUCTEM U
COBOKYIHOCTEH palMOHAIBHBIX ypaBHEHHUH u
HEPABEHCTB.

Hcnons3oBathk rpaduku (QyHKOUH U1 pemeHHs
YpaBHEHU.

MopaeaupoBaTh pealbHbBIE CUTyallUd Ha  A3BIKE
anreOpbl,  COCTaBNIATH  BBIPAXKEHHS,  ypaBHEHHUS,
HEpaBEHCTBA U CHCTEMBI IO YCIOBHIO 3aJauH,
HCCJIeI0BATh MOCTPOEHHBIE MO/IEIH C UCTIONb30BaHIEM
anmnapara anreopsl

PEIICHHTO
MaTeMaTHYECKUX 3a1ad U
3aJad = W3 Pa3MUYHBIX
obacTeit HayKH u
peabHOM XKU3HU
HartypaabHble U Hatypansaeie u nensie | OnepupoBaTh NOHATHAMM. HAaTypaJbHOE YHCIO, LIEI0e
neJible yuciaa guciaa B 3ajjadax M3 | YMCIO.
(6v) peabHON JKU3HHU. Hcnonb3oBaTh NpU3HAKU JEJIMMOCTH LEJBIX YHUCEI,
ITpuznaku NEeTUMOCTH | pa3liokKeHHEe dYHClIa Ha MPOCThIE MHOXUTETH  JUIS
IIEJIBIX YHCell pemeHus 3aaa4
IMoBTOpEHUe, OcCHOBHbBIE MOHATHUS Kypca | PelmiaTs mpuKkJagHble 3aa4d U3 Pa3IUYHBIX 00JacTeit
0000eHHne, anreOpol " HavajJ | HAYKM W pealbHOW JKU3HH C TIOMOIIBIO OCHOBHBIX
CcHCTEeMATH3ANS MaTEeMaTHIECKOTO MOHATHIKYpca anreOpbl W Hadal MaTeMaTHIECKOTO
3HAHUI aHanu3a, O0OOOIIEHHEe W | aHaIM3a.
21 9) cUcTeMaTHu3alus 3HaHUi Bu16upaTh onTHMAaNBHBIC CITOCOOBI BEIYHCICHUI.

Hcnosb3oBaTh JJ18 pemieHHsl 3a4a4  ypaBHEHUS,
HEpaBeHCTBA U CUCTEMbI YPaBHEHHH, CBOICTBA (QYHKIMH
u rpaduKoB
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PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPU S

Lenu u3ydyenust yueOHOro Kypca

BaxxHOCTH y4eOHOTO Kypca TeOMETPUU Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHus
00yCIIOBJIEHAa TMPAKTUYECKOW 3HAYMMOCTBHIO METANpPEeIMETHBIX U MPEIMETHBIX
pe3yabTaTOB OOyYEeHHs] TEOMETPUM B HAIMpPaBICHUM JIMYHOCTHOTO pPa3BUTHUS
oOyuaronuxcs, GopMUpoBaHUs GYHKIIMOHATBHOW MaTEMAaTUYECKON IPaMOTHOCTH,
U3YYEHUSl JPYruX Y4YEOHBIX AUCHMUIUIMH. Pa3BuTHE y yualuxcsi TpaBUIbHBIX
NPEACTABICHUN O CYIIHOCTH W IMPOUCXOXKJIECHUU T€OMETPUYECKHX aOCTpaKLUH,
COOTHOILIEHHH PEaJTbHOT0 M HACAIBHOIO, XapaKTepe OTPAKECHUSI MaTEMaTHYECKOM
HAyKOH SIBIEHUI U MPOLIECCOB PEAJbHOIO MUPA, MECTE TEOMETPUU B CUCTEME HAYK
U POJIM MaTEMaTHYECKOTO MOJCIUPOBAHUS B HAYYHOM TO3HAHWUU U B TMPAKTHUKE
CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS YYallMXCA, a TaKXKe
KaueCTB MBIIIUICHUSI, HEOOXOAUMBIX JJI aJJalTallid B COBPEMEHHOM OOIIIECTRBE.
['eomeTpus sBIsIETCS. OJHUM U3 0A30BBIX MIPEIMETOB HA YPOBHE CPEIHETO OOLIETO
oOpa3oBaHUs, TaK KaK OOECHEeUMBAET BO3MOXHOCTh H3YUYCHHS KaK JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MbllIeHUE, (GOPMHUPYEMOE TMpPU H3YYEHUH OOyHaroUMMUCS
MOHATUHHBIX OCHOB T€OMETPHUH M IIOCTPOCHHUH IIETIOYKU JJOTHIECKUX YTBEPKICHUH
B XOJI¢ pEIIeHUs TeOMETPUYECKUX 3a7ad, YMEHHE BBIJIBUTaThb U OIPOBEPrarhb
TUIIOTE3bl HEIOCPEACTBEHHO HCIIOJIB3YIOTCS INPU PEIICHWM 337a4 €CTECTBEHHO-
HAyYHOTO IMKJIa, B YACTHOCTHU U3 Kypca (DU3UKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO BCEX
o0nacTsaX JesATeNbHOCTH 4esioBeKa. OpueHTalus 4YeloBeKa BO BpPEMEHU H
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIMaibHOro ObITusA, (opMma
OTPaXXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIEUIHOTO MO3HAHUS W aKTHUBHOIO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIUHSAET pa3Hble BUABI y4eOHOM U TPYIOBON NE€ATEIHLHOCTH,
SBJISIETCSI OJHUM W3 TMPOQPECCHOHAIBHO BAXXKHBIX KA4YE€CTB, MOITOMY aKTyallbHa
3amaya (opmupoBaHus y O0OyYaroUIuXcsi MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHJIHOCTH OOpa3HOrO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOITOTOBKE K MPAKTHYECKOU JAEATEITHHOCTH IT0 MHOTUM HAITPaBJICHUSIM.

[lens ocBoeHust mnporpammbl yueOHOro Kypca «l'eomerpus»» Ha 0a30BOM
ypoBHEOOyueHuss — 001meoOpa3oBaTelbHOE W OOIIEKYJIBTYpHOE pPa3BUTHE
oOydJarommxcst ~ 4epe3  OOecredyeHHe  BO3MOXKHOCTH  MPUOOpETEeHUs |
WCMOJIb30BaHUA CHUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAaHMM W JCHUCTBUM,
crenupUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOI0JDKEHNs 00pa30BaHUs
M0 CMELHAIBHOCTSM, HE CBA3AHHBIM C MPUKJIATHBIM UCIOJIB30BAHUEM I'€OMETPHU.
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[TporpamMma o reomeTpuu Ha 6a30BOM ypOBHE IpeaHA3HAYCHA JIJIs1 00yUYaroIXCs
CpEIHEW IIIKOJIBI, HE€ WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHEHUU Ha YPOBHE
OCHOBHOTO 001ero oOpazoBanusi. Takum oOpazoMm, oOydaroriuecss Ha 0a30BOM
YpOBHE JIOJDKHBI OCBOUTH OOINHME MaTeMAaTHUYECKUE YMEHUs, CBS3aHHBIE CO
cenPUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome s3TOro, OHM WMEIOT BO3MOXXHOCTh HM3YYHUTh T€OMETPHIO OoJjiee TIyOOKO,
€ClIi B JajdbHEHIIEeM BO3HHKHET HEOOXOAMMOCTh B T€OMETPHUYECKHX 3HAHHSIX B
poeCcCUOHANTEHOM eI TEIIEHOCTH.

JlocTikeHne  1IeIM  OCBOGHHS  MPOTpaMMbl  OOECTICUMBACTCS  pEUICHUEM
COOTBETCTBYIOIMX 3amad. [IpuopuTeTHBIMH 3aJadyaMd  OCBOCHHS  Kypca
«I"eometpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCS:

e (opMHpOBaHUE MPEACTABICHUS O T€OMETPUHN KaK YacTH MUPOBOU KYJIbTYpPbl U
OCO3HaHHE €€ B3aUMOCBS3HU C OKPYXKAIOIUM MUPOM;

® (opMHUpOBaHUE TPEACTABJICHHUS O MHOTOTPAHHHKAX M Tellax BpalleHHs KakK O
BOKHEUIITUX MAaTEeMATHUYCCKUX MOJCIAX, IMO3BOJIAIONIMX OMHMCHIBATH M H3y4aTh
pa3HbIe SBJICHUS OKPYIKAIOIIETO MHPA;

e (GopMHpOBaHWE YMEHHUS pACIO3HABaTh Ha YEPTEKax, MOJACIAX U B PEaTbHOM
MUpPE MHOTOTPAaHHUKH U TeJa BPallleHHUS;

® OBJIaJICHUE METOJAaMH pEIICHUS 3a7a4 Ha TMOCTPOCHHMS Ha HU300PAKEHUSIX
POCTPAHCTBEHHBIX PUTYD;

e (opMHpOBAaHHME  YMEHHMsS  ONEPUPOBATH  OCHOBHBIMHU  TOHSATHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMU;

® OBJIaJICHUE aJTOPUTMAMHU PEIICHUS OCHOBHBIX THIIOB 3ajad; (OPMHpPOBAHUC
YMEHUS MPOBOJNTHh HECIOXKHBIC JOKA3aTCIbHBIC PACCYKICHHUS B XOJE PEIICHUS
CTEPEOMETPUIECKHUX 3a7a4 1 33J1a4 C MPAKTHICCKUM COJICPKaHUEM;

® pPa3BUTHE HHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydYarommxcs,
MO3HABATEIIbHON  AKTUBHOCTH, HCCIEJOBATEIbCKUX YMEHHM, KPUTHYHOCTHU
MBIILJICHUS;

e (GopmupoBaHrue (DYHKIIMOHAIEHONH TPAaMOTHOCTH, PEJIEBAaHTHONH TE€OMETPHHU:
yMEHHE pacrlo3HaBaTh IMPOSBICHUS TCOMETPUUYCCKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU WU3YYCHUU APYTHX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
dbopMyTUpOBaTh UX HA S3BIKE TEOMETPUH M CO3/1aBaTh T€OMETPUUECKUE MOJICIIH,
MPUMEHSATh OCBOCHHBIM T€OMETPUYECKUN ammapaT IJsi PEeIIeHUs MPaKTUKO-
OPHMEHTHUPOBAHHBIX 3a/Ja4, WHTEPIPETHUPOBATH K OICHUBATH TOJyYCHHBIE
PE3yNIbTaTHI.

OTnUUnUTEeTLHONM OCOOCHHOCTHIO TPOTPAMMBI  SIBJISICTCS BKJIIIOUEHHE B KypC
CTEpEOMETPHUH B Hayalle €ro W3y4YeHWs 3ajad, peliaeMbIX Ha YPOBHE
WHTYUTHBHOTO MTO3HAHUS, M ONPECIEHHBIM 00pa30M OpraHu30BaHHas padoTa HaJl
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HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTHUYECKOTO © MPOCTPAHCTBEHHOTO
MBIIIUICHUSI, CTUMYJIMPYET MPOTEKAHUE MHTYUTUBHBIX MPOILIECCOB, MOTHUBUPYET K
JAIbHENIIEMY M3YUYEHHUIO MPEJIMETA.
[IpeanouTeHue oTAAETCS HATAIHO-KOHCTPYKTUBHOMY METOJIy 00YUY€HHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
MPaKTUYECKON JAESATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
yYalllUXCsl B Kypce CTEpPEOMETpUM MPOBOAMUTCS 3a CUYET pelieHus 3a7ady Ha
CO3JaHUE€  NPOCTPAHCTBEHHBIX O0pa3oB W  33Ja4 Ha  ONEpPUPOBAHHE
POCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a TPOBOAUTCS C OMOPOM Ha
HArJSAHOCTh, a OINEpUPOBaHME O0pa3oM — B YCJIOBHUAX OTBJICYEHHUS OT
HATJISIHOCTH, MBICIEHHOTO U3MEHEHHUSI €70 UCXOJAHOI0 COACPKaAHUS.
OcHOBHbBIE coaepxkaTenbHble JuHUU Kypca «l'eomerpum» B 10-11 xmaccax:
«MHuororpanHukn», «lIpsiMble U MJIOCKOCTH B IPOCTPAHCTBEY, «Tela BpameHus»,
«BeKTopbl 1 KOOpJAMHATHI B IPOCTPAaHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUI
pacnpenensieTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOyueHHs Ha YPOBHE CpEIHEr0 00IIero ooOpa3oBaHusl.
Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yJbTaTaM
ocBoeHust I[lpumepHolt pabouell mnporpaMMmbl, pacnpeneaéHHbIM 10 ToAaM
oOy4eHHs,  CTPYKTYpUPOBaHO  TakuM  oOpa3oM,  4TOObI  OBJAJCHHE
r€OMETPUYECKUMU MOHITUSMHU U HaBBIKAMH OCYIIECTBISIJIOCH MOCIIEIOBATENBHO U
MOCTYIATENIbHO, C COOJIIOJICHHEM TMPUHIIMIA TMPEEMCTBEHHOCTH, YTOOBI HOBBIC
3HAHMS BKIIOYAJIUCh B OOL[YI0 CHUCTEMY TE€OMETPUYECKUX MPEICTaBICHUN
oOyyarommxcsi, pacimupsisi u yriayosss e€, oOpa3ysi MpOYHbIE MHOXECTBEHHBIE
CBSA3H.

MecTo y4eOHOT0 Kypca B y4eOHOM IJIaHe
B YuebGHoM mutaHe Ha n3ydeHrue reOMETPUU OTBOAMTCS HE MeHee 2 y4eOHbIX 4acoB
B Hegemto B 10 kimacce n 1 ydgeOHoro yaca B Henmenmto B 11 kmmacce, Bcero 3a aBa
rojia oOyueHust He meHee 105 y4eOHbBIX 4acoB.

IlnanupyemMble mpeAMeTHBbIE Pe3yJbTAThI 0CBOEHUsI padoyeil MporpaMMbl Kypca
(1o rogam o0yuyeHus)

[IpenmeTHBIC  pe3ynabTaThl U3Y4YEHUS TeOMETpUuM Ha 0a30BOM  ypOBHE
OpPUEHTHUPOBaHbI Ha JOCTIKCHHE YPOBHS MaTeMaTHYECKOW TI'PaMOTHOCTH,
HEOOXOJMMOT0 JIJISl YCIICITHOTO PEIICHUs 3a/ad B PEaIbHOW KU3HU W CO3JaHUE
YCIIOBHH JIJIS1 UX OOIIEKYJIETYPHOTO Pa3BUTHSI.

OcBoenne yuebHOTO Kypca «['eomeTpusi» Ha 06a30BOM YpOBHE CpPEIHEro OOIIero
oOpa3oBaHUsI JIOJDKHO OOECIEeYMBATh JOCTIKCHHE CIEAYIOIMMX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YIHTATOB:
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10 xaacc

e  OnepupoBaTh NOHATUSAMU: TOUKA, IPAMAs], INIOCKOCTb.

e JIpuMEHATH AKCHMOMBI CTEPEOMETPHUHM M CIEACTBUS W3 HUX IIPU PEIICHHUH
reOMETPUYECKUX 3a1ad.

e  OnepupoBaTh NOHATHUAMHU: MMAPATUIETBHOCTh U NEPHEHAUKYIIAPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

e KrnaccupuuupoBaTh B3aMMHOE pPaCHOJIOXKEHUE MPSAMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE.

e  OmnepupoBaTh MNOHATUSMHU: JABYTPaHHBIM YroJl, TPAaHH JABYTPAaHHOrO Yrija,
pedpo IBYrpaHHOrO yIJia; JUHEWHBINA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYI'PAHHOTI'O yTJIa.

e  OmneprupoBaTh NOHATHUSAMU: MHOTIOTPAHHUK, BBIIYKJIBIA W HEBBITYKIIbIN
MHOT'OTPAaHHHUK, JJIEMEHTHI MHOTOIPaHHUKA, IPABUIBHBIA MHOTOTPAHHHUK.

e Pacno3HaBaTh OCHOBHBIE BHJBl MHOTOIPAHHHMKOB (MHpaMHa; TNPU3MA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

e KrnaccupunupoBaTb  MHOTOIPDAaHHUKH,  BBIOMpas  OCHOBaHUS Ui
Kjaccu(ukanuy  (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; TMPaBUIIbHBIE
MHOTOI'PAaHHHKH; IPSIMBIE U HAKJIIOHHBIE MIPU3MBI, TapaJUICICIUIEABI).

e  OnepupoBaTh NOHATUAMU: CEKyIIas IIJIOCKOCTh, CEYUEHHE MHOTOI'PAHHUKOB.

e  OOBACHATH NPUHLHUIIBI IOCTPOEHUS CEUEHH, UCTIONB3YSI METOJI CIE/I0B.

e CTpouTh Cce€YEHUS MHOTOIDAHHMKOB METOJOM  CJENOB, BBIIOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BU
CBEpXy, COOKY, CHU3Y.

e  Pemarp 3a1aun Ha HAXOXKACHUE FEOMETPUUYECKHUX BEJIMYMH MO 00pa3laM WiH
aNrOpuTMaM, NPUMEHSS W3BECTHBIE AHAIUTHUYECKAE METOABI MPH PEIICHUH
CTAaHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUNA MEXAY JIBYMS
TOYKaMHM, OT TOYKM JO IPsAMOH, OT TOYKM [JO IUIOCKOCTH, MEXIY
CKPEIMBAIOIIUMUCS IIPAMBIMH.

e  Pemarp 3a1aun Ha HAXOXAEHUE FEOMETPUUYECKHUX BEJIMYMH MO 00pa3laM WiH
aNrOpuTMaM, NPUMEHSS W3BECTHBIC AHAIUTUYECKAE METOABl MPH PEIICHUU
CTAaHJAPTHBIX ~MATEMATHUYECKUX 3aJa4 HAa  BBIYMCIEHUE YIJIOB  MEXIY
CKPCLIMBAIOIIMMUCS TPAMBIMH, MEXKIY TMPAMOM U  IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

e  Bpiuncnate 00bE€MBI U TIJIOMIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma,
nupaMuja) ¢ TMpUMEHEHHEM (OpMyJ; BBIYUCIATH COOTHOILUEHHUS MEXKAY
IJIOIIAASIMU TOBEPXHOCTEHN, 00BEMaMHU MTOT0OHBIX MHOTOI'PAHHUKOB.

e  OmnepupoBaTh MNOHATHUAMH: CHMMETpPUS B MPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (DUTYPBHI.
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e I3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHMOpPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTYypax, MpeACTaBICHHYIO Ha YepTexax U
pUCYHKaX.

o [IpumensaTr reomeTpuueckre (AKTBI UIsI PEIICHUS CTEPEOMETPHUICCKUX
3a/1a4, MPEATOIararoniuX HECKOJIbKO MAaroB PEIICHHMS, €CITH YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

e [lpumeHsaTh TpocTedliue MPOTrpaMMHBIE CPEICTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a/1ay.

e [IpuBoguTh TpHMEpPHl MaTEMAaTUYCCKUX 3aKOHOMEPHOCTECH B TIPUPOAEC H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

e [IpumMeHATH TOJIy4eHHBbIC 3HAHUS HA MPAKTHKE: aHAIM3UPOBATH peajbHbIC
CUTyallUM W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4YeCKu CPOPMYJIMPOBAHHON TPOOJIEMBI, MOJACIUPOBATH pPEaAbHbBIC
CUTyallU Ha S3bIKE TEOMETPUU, WCCIEIOBAaTh IOCTPOCHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUCCKUX TTOHIATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1aUH, CBA3aHHBIC C HAXOKICHUEM I'€OMETPUICCKUX BEITUIHH.

11 kaacc

o OnepupoBaTh MOHATUAMH: IMJIMHIPUYECKAsh TMOBEPXHOCTh, O0Opasyroliue
HUJIMHAPUYECKON  TOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKON OBEPXHOCTH, KOHYC; c(hepruyeckasi mOBEpXHOCTb.

o Pacno3naBath Tena BpaleHus (HWJIMHIP, KOHYC, cdepa U map).

o OOBACHATH CIIOCOOBI TMOTYUYEHHUS TEJ BPAIICHHUS.

o KnaccudunupopaTs B3auMHOE paciosiokeHue chepbl U MIOCKOCTH.

o OmnepupoBaTh MOHATUSAMU: IIAPOBON CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOS, BBHICOTA IIApPOBOTO CJIOS;
1apOBOM CEKTOP.

o Boruucnsate  00bEMBI W TUIONIAAM  TIOBEPXHOCTEH TENl  BpalllCHHS,
T€OMETPUYECKUX TeJI C TPUMEHEHUuEM (HOopMyII.

o OnepupoBaTh TOHATUSMU: MHOTOTPAHHHWK, BIHCAaHHBIM B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEIO
BpaICHUS.

° BbIuuCIaTh COOTHOIIEHUS MEXAY IUIOMIAAsIMU MTOBEPXHOCTEH U 00bEMaMu
MOTO0HBIX TE.

o N3o0pakath wm3ydaemble (UTYpBl OT PYKH U C TPHUMEHCHHEM TPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

o BrimonHsATh  (BBIHOCHBIE) TIJIOCKHE YEPTEeKHM U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (PHUTYD: BUJ CBEPXY, COOKY, CHI3Y; CTPOUThH CEUCHHSI TEJ BPAIICHHUS.
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o W3Bnekarb, WHTEPOPETHPOBATH W MNpeoOpa3oBbIBATH HHPOPMALHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaXx.

o OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

o BpINONMHATE JEUCTBUSL CIIOKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHHS BEKTOpa Ha YUCII0, OOBIICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaaloT.

o [IprMeHATh MpaBUIIO NTapajuIesIeUIEAA.

o OnepupoBaTh NOHATUAMMU: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBL.

o HaxoauTe cyMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA HA YHCIIO, YTOJ MEKIY
BEKTOPaMH, CKAJSIPHOE MPOU3BEACHUE, PACKIAAbIBATHL BEKTOpP II0 JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

o 3a1aBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIHUHAT.

o [IpumeHnsATh reomeTpuueckue (aKThl ISl PELICHHUS] CTEPEOMETPUYECKUX
3a7a4, MMPEANOJIAraroluX HECKOIBKO 1IarOB PELICHHUs], €CJIM YCIOBUS PUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

o Pewars mpocreimye reoMeTpu4ecKue 3aJayv Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

o Pemrare 3amaum Ha JOKa3aTeNbCTBO MATEMATUYECKMX OTHOLICHWM U
HAXOXKJIEHUE TEOMETPUUYECKUX BEIIMYUH 10 00pasiiaM Wi arOpuTMam, MPUMEHSIS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a1a4.

° [IpumeHsaTs mpocTedmMe NOporpaMMHBIE  CpPEICTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a1ay.

o [IprBOoINUTH TIPUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTENW B MPHUPOAE U
YKW3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

o [IprMeHATh TOMy4YEHHBIE 3HAHHUS Ha MPAKTUKE: AHAJIU3UPOBATH pEajbHbIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATUS B IPOLECCE ITOMCKA PEIICHUS
MaTeMaTU4YeCKu CPOPMYJIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PEATbHBIC
CUTyallud Ha S3bIKE TEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEJIMYUH.

Conepxanne yueOHOro Kypca (1o rogam o0y4eHus)

10 kaacce
IIpsiMble U IUIOCKOCTH B IPOCTPAHCTBE
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OCHOBHBIE TOHATUSL CTepeoMeTpUH. Touka, mpsiMasi, IIOCKOCTb, MTPOCTPAHCTBO.
[lonsiTue 00 aKCHMOMATUYECKOM TMOCTPOCHHH  CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anmHOEe pacmnosiokeHue TMpsMBIX B MPOCTPAHCTBE:  MEPECEKAIOIIUECH,
napajulelibHble M CKpeluBaroumecs mnpsmble. [lapajuienbHOCTh MNpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuIeNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IJIOCKOCTU. YTJIBI C
COHAIIPaBJICHHBIMA CTOPOHAMH; YIOJd MEXAy MNPSIMBIMA B IIPOCTPAHCTBE.
[TapayuienbHOCTH IJIOCKOCTEM: NapajiyieIbHbIC IJIOCKOCTH; CBOICTBA
napajulenbHBIX TIockocTel. I[lpocteifmime mpocTpaHcTBeHHBIE (UTYpPHI Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaienenumnes]; TIOCTpPOCHUE CEUSHH.
IleprieHIUKYJISPHOCTh NPSMOM M IUIOCKOCTHU: IEPIEHAMKYJISIPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIECHINKYJIIPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJ MEXAY NPSIMON U
IJIOCKOCTBIO;  JBYTPAHHBIM  Yroj, JMHEWHBIM yroJl  JBYTPAHHOrO  yIJia.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IUJIOCKOCTH,  HpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IleprieHIUKYJISAPHOCTh  IUIOCKOCTEH:  INPU3HAK  IEPHEHIUKYJSPHOCTH  ABYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHIUKYIIApaXx.

MHoOrorpaHHuKH

[loHATHE MHOTOTPAaHHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOTPAHHMKA, BBINYKJIBIE U
HEBBIITYKJIBIE MHOTOTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yronpHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MbL;, NpsMas U HAKJIOHHASI PHU3MbI; OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapamnenenurnen, IPSAMOYTOJIbHBIN
napajuiesienunes; u ero csorcrsa. Ilupammpa: n-yronpHas nupamuza, TpaHd U
OCHOBaHHUE MHUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yceu€HHas MNHUpaMuja. OJEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPDAHHUKA; MPABUJIbHAS MPU3MA U
NpaBWJIbHAS NHPAaMHUJA; NPABUIIbHAs TPEYroJibHas MHUPAMHUAA W TPaBUIIBbHBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CuMmMmeTprss B NIPOCTPAHCTBE: CHUMMETPHSI OTHOCHTEIIBHO TOYKH, IPSMOMH,
IUVIOCKOCTH.  JJEMEHThl CUMMETPHMM B NHpaMHJIax, NapajUiesenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.

Boluncienre 31€eMEeHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriel. [lnomans
OOKOBOW TMOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSAMOM NPHU3MBbI, IUIOUIAIb
OCHOBaHHUM, TeopemMa O OOKOBOM TOBEPXHOCTH MpsMOM mpusMel. [lmomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MNHPAMU[IBI, TEOpEMa O
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wiomaan yced€éHHod mnupamunabl. [lorsitue 00 o00béme. OO0BEM mHpamMUib,
MIPU3MBI.

[Tomo6upie Tenma B mpocTpaHcTBe. COOTHONMICHHWS MEXKIY — IUIOIMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX TE.

11 kiace

Tesia Bpalenus

[Munuaapruyeckas MOBEPXHOCTh, 00pa3yolMe IUIMHAPUYECKON IMOBEPXHOCTH,
OCb LWJIMHAPUYECKOW TmoBepXHOCTU. [lunuuHap: ocHoBanuss u  OOKoBas
MOBEPXHOCTh, 00pa3yromias U 0Ch; MIONaabr OOKOBOM U MOJHOW MOBEPXHOCTH.
KoHnueckass TOBEpPXHOCTh, 00pa3ylomuye KOHUYECKOW TOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOoHyC: ocHOBaHME U BepliliiHA, 0Opasyronias
U OChb, IUIOMAaAb OOKOBOM U TIOJHOM IIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylolle U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IMaMmeTp; IIoMaab TOBEPXHOCTH cepbl. BzaumHuoe
pacrnosioxkeHue cepbl U IIOCKOCTH; KacaTesbHas MIOCKOCTh K cdepe; IIIomaib
cdepsl.

N3o0pakeHue Tel BpallleHHus Ha TUIOCKOCTH. Pa3BEépTKa MUIMHApPA U KOHYCA.
KoMOuHanuu Tten BpallleHHss W MHOTOTPaHHUKOB. MHOrOTpaHHUK, ONMHCAHHBINA
okoJi0 cpepsl; cepa, BucaHHAS B MHOTOTPAHHUK, WU TEJIO BPAIllCHHUS.

[Touarne o6 o6béme. OcHOBHBIE CBOMcTBa 00BEMOB Tenl. Teopema 00 00BEME
MPSMOYTOJILHOTO Tapajuiesienunena u ciaeactBus u3 He€. OO0bEM UUIUHIpA,
koHyca. O0BEM 1mapa u 1maomasb chepsl.

[TonoOuble Tenma B mpocTpaHcTBE. COOTHOILICHHMS MEXAYy  IUIOMIAAsSMU
MOBEPXHOCTEN,00bEMaMHU TOJAOOHBIX TEN.

Ceuenusi nuiauHapa (MapauielbHO U MEPIECHAUKYJSIPHO OCH), CEUEHHUs] KOHYyca
(mapasnienbHOE OCHOBAHUIO U POXO/SIee Yepe3 BEPILUHY ), CEUECHHUS 1apa.
BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha MIOCKOCTH M B mpocTpaHcTBe. CII0XKEHHWE U BBIYMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenune 3amay, CBS3aHHBIX — C
IIPUMEHECHUEM TMIpaBUJl JEUCTBUU C Bekropamu. IlpsAmoyronbHas cucrema
KoopAuMHAT B TmpocTpaHcTBe. Koopaunatel BekTopa. I[Ipocreitmme 3amaun B
KOOpAMHATax. YToJl MeXay BekTopamu. CKaISIpHOE MPOU3BEJCHHUE BEKTOPOB.
Brluncnenne yrioB Mexy MNPSMBbIMU U TIOCKOCTSIMU. KoopauHaTHO-BEKTOPHBIMA
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.

TemaTnueckoe JIaHUPOBaHUE Y4eOHOro Kypca(mo rogam o0y4eHust)
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10 kiacc (e menee 70 yacoB)

Ha3Banue pa3neiia

(Tembl) Kypca, OcHoBHOE
OcHoBHbBIE BU/IBI IeSITEILHOCTH Y4AIMXCH
(koTM4ecTBO cojep:kaHue
4acoB)
BBenenue B OCHOBHEBIE TIOHATHS AKTyanm3upoBath (haKThl © METOJBI TUIAHUMETPHH,
CTepeoMeTPHIo CTEpEOMETPHH: TOUKA, | PEIEBAHTHBIC TEME.
(10 v) npsiMasi, TNIOCKOCTb, [MomyuaTs npeacTaBICHHS O MPOCTPAHCTBEHHBIX (pHUTypax,
MIPOCTPAHCTBO. pa3bupaTh mpocTeire npaBuia H300paKeHHUS dTHX QUTYP.
IIpaBuna N3ob6paxarh mpsIMyIO U TIOCKOCTh Ha PHCYHKE.
M300pakeHUS Ha Pacnio3HaBaTh MHOTOTpaHHUKH, TUPAMUAY, KyO, Ha3bIBATh MX
PUCYHKaX: 3JIEMEHTHI.
N300 paKeHUS Hemnats pucyHOK Ky0a, TUpaMUIbI, HAXOJUTH OIINOKH B
TJIOCKOCTEH, HEBEPHBIX N300paKCHUSAX.
napauieIbHBIX 3HAKOMUTHCS C CEUCHHUSIMH, C METOJIOM CJIEIIOB;
MPSIMBIX (OTPE3KOB), WCTIONB30BaTh TSI [IOCTPOCHUS CEUESHUSI METOJ CIIEJIOB,
CepeIuHBI OTpe3Ka. KpaTKO 3alHChIBaTh Iard OCTPOSHUS CEUCHHUS.
[Toudarus: Pacno3naBaTh BUI CE€UEHMS U OTHOLIEHU, B KOTOPBIX
TIepeCceKaroInecs cedeHwne AenuT pedpa Ky0a, HAXOAUTD TUIOIIAh CEUSHHSL.
TUTOCKOCTH, Hcnonp30BaTh mogo0we mpy pemeHr  3a/1a4 Ha TIOCTPOSHIE
TepeceKaromecs CEUYCHHUI.
MpsiMasi ¥ TUIOCKOCTh. | 3HAKOMHTHCS ¢ aKCHOMATHYECKUM MTOCTPOCHUEM
3HAKOMCTBO ¢ CTEPEOMETPHH, C AKCHOMaMH CTEPEOMETPUH U CIIEICTBUIMHU
MHOTOTPaHHUKAMH, 13 HUX.
n300paxxeHne NnnrocTpupoBaTh aKCUOMBI PUCYHKAMU U IPUMEPAMU U3
MHOTOTPaHHUKOB Ha OKpYKarolel 00CTaHOBKH
pPUCYHKaX, Ha
MIPOEKITUOHHBIX
yeprexax. HauanbHbie
CBeJICHHS O KyOe u
MUpamMujIe, ux
Pa3BEPTKU U MOJEIIH.
CeueHus
MHOTOTPaHHUKOB.
[Tonsitue 06
aKCHOMaTHYECKOM
MOCTPOSHUH
CTEPEOMETPHH:
aKCHOMBI
CTEPEOMETPHH U
CJICJICTBHSI M3 HUX
IIpsimble Bzaumuoe AxTyanu3upoBath (DaKThl U METOIbI IUIAHUMETPUH,
IUVIOCKOCTH B pacroyioKeHHe pejeBaHTHBIE TEME, TIPOBOAUTH AHAJIOTUU.
NMPOCTPAHCTBe. MPSIMBIX B [lepeuuncnars BO3MOKHBIE CLIOCOOBI PACIIONIOKEHUS JBYX
IapaaieabHOCTh | TIPOCTPAHCTBE: MPSIMBIX B TIPOCTPAHCTBE, WILIIOCTPUPOBATH UX HA IPUMEPAX.
NPSIMBIX U MIePECEKAIOIINECS, JlaBaThb ompeeneHne CKPEIUBAIOIIIXCS MTPSMBIX,
IIOCKOCTeMH napajieibHble U (hopMyIIMpPOBaTh MPU3HAK CKPEIIUBAIONIUXCS PSIMBIX U
(12 v) CKPEIIMBAOIINECS MIPUMEHSTH €ro NPy PEUIEHUH 3a/1a4.
MpsSIMBIE. Pacnio3naBath npusmy, Ha3bIBaTh €€ SJIEMEHTHI.
ITapannensHOCTH CtpouTth cedueHust MpU3Mbl Ha TOTOBBIX YEPTEXKAX.

NPSMBIX U TUIOCKOCTEH
B IIPOCTPAHCTBE:
napajeabHble
npsMbIC B
MIPOCTPAHCTBE;

[lepeuncnare BO3MOKHBIE CLIOCOOBI B3aUMHOTO
pacIoioKeHUs MPAMOU U IIOCKOCTH B IPOCTPAHCTBRE,
MPUBOJIUTh COOTBETCTBYIOILINE MPUMEPHI U3 PEaTIbHON HKU3HU.
JaBatb onpeneneHue napamuiedbHOCTH MPSIMOHN U MIIOCKOCTH.
DopMyIUPOBATH NPU3HAK NAPAILIETBHOCTH NPAMOU U
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napaieabHOCTh TPEX
MPSIMBIX;
apajuieNnbHOCTh
IIPSIMOM U IIJIOCKOCTH.
Yrael ¢
COHANpPABICHHBIMU
CTOPOHAMHU; yTOJ
MEXIy MPSMBIMHU B
MIPOCTPAHCTBE.
TTapannensHOCTD
IJIOCKOCTEM:
napajuJieibHble
IUIOCKOCTH; CBOMCTBA
napauieIbHbIX
TJIOCKOCTEM.
IIpocreiimue
IIPOCTPAHCTBEHHEIE
¢buryps! Ha
IJIOCKOCTH: TETPadIp,
KyO, TlapaJuIesIeTIHIe];
MOCTPOEHUE CEYEHU

IJIOCKOCTH, YTBEPKICHUE O MIPSIMOM MEPECCUCHHUSI IBYX
TUIOCKOCTEH, TIPOXOAAIINX Yepe3 MapaiebHbIe MPsMBIE.
Pemate npakTudeckue 3a1aun Ha MOCTPOEHHE CEUECHUN
MHOT'OI'paHHHUKA.

OOBSICHATH CIIy4an B3aMMHOTO PACIIOJIOKEHHUS TUIOCKOCTEH.
JlaBaTh onpeneneHre napajljieabHbIX MIOCKOCTEMH;
MIPUBOJUTH MPUMEPHI U3 PEATBHON KU3HU U OKPYKAIOIIeH
00CTaHOBKH, WLTIOCTPUPYIOIIUE MaPaIICIbHOCT
IJIOCKOCTEH.

Hcnonp30BaTh NpU3HAK NApAILIENbHOCTH ABYX IIIOCKOCTEH,
CBOMCTBa MapalIeIbHBIX TIOCKOCTEH MpU PEIICHUH 3a/1a4 Ha
MTOCTPOCHHUE.

OOBSICHATD, 9TO HA3BIBACTCS MAPAIUIETHHBIM
MIPOCKTUPOBAHUEM U KaK BBIMOJIHSICTCS IPOSKTUPOBAHUE
¢uryp Ha IIOCKOCTb.

N306pakath B MapayuieIbHOM MTPOCKITHH Pa3IMIHBIC
reoMeTpuyeckue GUryphl.

MopenupoBaTh peaabHbIe CUTYaIllH Ha SA3BIKE TEOMETPUU,
HCCIIEIOBATh TTOCTPOEHHBIE MOJIENN C HCITOJIb30BaHUEM
TEOMETPHUYECKUX MOHITHH.

Hcnonp30BaTh Mpu peUIeHNN 3a/1a4 Ha OCTPOEHUE CEUYEHUM
IMOHATHUC MApaJJICIIbHOCTH, IPU3HAKHU U CBOMCTBa
MapauIeIbHBIX MPSIMBIX HAIUIOCKOCTH

IepnenaukyJsipH
OCTh MPSAMBIX H
II0CKOCTEM

(12 v)

[lepnenANKYIAPHOCT
b IIPSIMOM U
TUIOCKOCTH:
MEPIEHIUKYJIIIPHBIE
MpsIMbIE B
IIPOCTPAHCTBE,
MpsSIMBbIE
HapaJuyieNbHbIE U
MEPIEeHANKYIISPHbIE K
IUIOCKOCTH, TIPU3HAK
NEPIEHIUKYIIPHOCTH
MPSMOU U TIOCKOCTH,
TeopeMa O IpAMOi
MEPIEHANKYIIPHON
IIJIOCKOCTH
Ilepnenauxyisp u
HaKJIOHHBIE:
paccTosiHUe OT TOUKH
JI0 IIJIOCKOCTH,
paccTosiHuE OT
MPSIMOM 10 TNIOCKOCTH.

AKTyanu3upoBath (PaKkThl U METObI INTAHUMETPUH,
peeBaHTHBIE TEME, IPOBOAUTH aHAJIOTUU.

OOBSCHATD, KAaKOH YTOJI HA3BIBACTCS YTIIOM MEXKIY
MEPECEKAOIUMHUCS MPSAMBIMHU, CKPELINBAIOIIIMUCS
MIPSIMBIMH B IPOCTPAHCTBE.

JaBaTh onpeneneHue NepneHIMKyISPHBIX MPAMBIX U
MPSIMOM, MEPIEHANKYIIPHOU K TNIOCKOCTH.

Haxoautp yrisl MeXIy CKpEeIUBaIOIIMMHCS TPSIMBIMU B
KyOe 1 mupaMu/ie.

IIpuBoaUTH IpUMEpPEHI U3 PeaTbHON )KU3HH U OKPYKarOLIei
00CTaHOBKH, WIUTIOCTPUPYIOIINE EPIEHANKYIIPHOCTD
MPSIMBIX B MIPOCTPAHCTBE U MEPNEHANKYISIPHOCTH MPSIMON K
IJIOCKOCTH.

®opMyIupOBaTh NPU3HAK NEPIEHANKYIIIPHOCTH MIPSIMOH U
TUIOCKOCTH, TIPUMEHSITh €T0 Ha TIPAKTHKE: O0OBICHATH
NepIeHIUKYIAPHOCTE pebpa Kyba v JruaroHaiy ero rpaHu,
KOTOpasi ero He COJIEPKUT, HAXOAUTh JUIMHY AUAroHaM Kyoa.
BeIuucisTh BBICOTY NPaBUIBHOW TPEYTOJBHOM U PABUIILHOU
YeThIPEXYTOJILHON TUpaMUJIL 0 TMHAM pEGep.

Pemats 3a1aun Ha BBIYMCICHYS], CBA3AHHBIE C
MEPIEHIUKYIIIPHOCTBIO IPSAMON U TUIOCKOCTH, C
UCTIOJIb30BaHHUEM TIPH PEIICHUY IIAHUMETPHUECKIX (PaKTOB
Y METOJIOB.

OOBACHSTD, UTO HA3BIBAIOT NEPIICHIUKYIISIPOM U HAKJIOHHOH
13 TOYKH K IIJIOCKOCTH; MPOECKLMEN HAKJIOHHOM Ha
TI0CKOCTh. OOBSICHATD, UTO HAa3BIBAETCS PACCTOSTHUEM: OT
TOYKH JI0 IUIOCKOCTH; MEXy NapajlIeIbHBIMU IIOCKOCTSIMU;
MEXy MPSAMON U MApaJIIEIbHON €l TNIOCKOCTBIO; MEXTY
CKPEIIMBAIOIUMHUCS TIPSIMBIMH.

HaxonuTb 3TH paccTOSHHA B IPOCTHIX CIIydasx B KyOe,
MUpaMUe, IPU3ME.

MopenupoBaTh peaibHbI€ CUTYallMU Ha A3bIKE TEOMETPHH,
HCCIIEN0BATH [TIOCTPOEHHBIE MOJEIIN € UCIIOJIb30BAHUEM
TEOMETPUUYECKUX MOHSITHUH.
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Ucnonb3oBaTh npu pelICHUH 3a/1a4 HA HOCTPOCHHUE CEYCHUIM
teopemy I[ludaropa, cBoiicTBa IPSIMOYTOIBLHBIX
TPEYTOJIHHHUKOB.

Yrasl Mexkay Yrsl B mpocTpaHcTBe: | AKTyalUM3HUpOBaTh (PAKTHI U METOIbI INTAHUMETPHUH,
NMPAMBIMH YTOJI MEX/y IPSIMON U | peJeBaHTHbIE TEME, TPOBOAUTH aHAJIOTHH.
HILTIOCKOCTSAMU IUIOCKOCTBIO; JaBaTh onpeneneHue yria Mexxay IpsAMoil B INIOCKOCTBIO,
(10 u) JIBYTPaHHBIN yTO, (hopMyIpOBaTH TEOPEMY O TPEX MEPIICHANKYISIPAX U
JIMHEVHBIN yron 00paTHYIO K HEil.
JIBYTPaHHOTO YIJIa. Haxoauts yrom Mexxay IpsIMON M IIIOCKOCTBIO B
IlepneHIUKyIApHOCTE | MHOTOIPaHHHUKE, PACCTOSHUE OT TOYKH 0 MPSIMON Ha
TUIOCKOCTEN: MPU3HAK | MIOCKOCTH, UCIOJB3Ys TEOpEMY O TPEX MEePIEHAUKYIIpax.
NEePNEeHAUKYIApHOCTH | [IpoBOAUTH Ha YepTeke MePHEeHIUKYIIAp: U3 TOUKH Ha
JIBYX IUIOCKOCTEH. MPSIMYIO; U3 TOYKH Ha IIOCKOCTb.
Teopema o Tpéx JlaBaTb omnpeneneHue ABYIPaHHOIO yria U €ro 3JIE€MEHTOB.
MEePIEeHIUKYIIApax OOBACHITH PaBEHCTBO BCEX JIMHEHHBIX YITIOB JBYTPAHHOTO
yria.
Haxonuthb Ha "epTexe IBYTpaHHBIN yTo mpu pedpe
MUPaMUIBI, TIPU3MBIL, TTapaJuIeenuIeaa.
JlaBaTh onpeneneHue yria MeKay INIOCKOCTSMH.
JaBate onpenenenre u GopMynHpOBaTh MPHU3HAK B3aUMHO
MePIEeHINKYISPHBIX TUIOCKOCTEH.
HaxonmuThb yribl MeXIy TIOCKOCTSIMU B KyO€ U paMujie.
Hcnonp30BaTh NpH pEICHNH 33/1a4 OCHOBHBIE TEOPEMBI U
METO/IbI IITAHUMETPHUH.
MojenupoBath peajbHble CUTyallud Ha SI3bIKe T€OMEeTpPHH,
HCCJIEI0BATH TOCTPOEHHBIE MOJIENN C HCITOJIb30BAHUEM
TEOMETPUUYECKUX MOHITHH.
Hcnonp30BaTh Mpy pENIEHUH 3a/1a4 HA IOCTPOEHUE CEYEHUN
COOTHOIIEHHUSI B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.
Muororpannuku | [lonsrue AxTyanm3upoBath (haKThl © METOJIbI TUTAHUMETPHH,
(10 v) MHOT'OI'PaHHHUKA, peJeBaHTHBIE TEME, IPOBOAUTH aHAJIOTUU.
OCHOBHBIE 3JIeMeHTHI | [laBaTh ompeenenue napauieNenure/ia, paclio3HaBaTh ero
MHOTOTPaHHUKA, BUJIBI U N3y4YaTh CBOMCTBA.
BBIITYKJIbIE u | JlaBaTe omnpeieneHre NMpaMuIbl, paclio3HaBaTh BUABI
HEBBIITYKJIbIE nupamul, GopMyIHpoBaTh cBoiicTBa pédep, TpaHel u
MHOTOTPaHHUKH; BBICOTHI MTPABHIILHON MTUPAMUIBI.
pa3BépTKa HaxonuTh mmomaap NoIHOM U OOKOBOM MOBEPXHOCTH
MHOTOTpaHHHUKA. MTUPAMU/IBL.
IIpuzma: n-yronbHas | J[aBaTh olpesesieHue yCeu€HHOM MMpaMU/ibl, Ha3bIBATh €€
npu3Ma; TpaHH ¥ | OJEMEHTHI.
OCHOBaHHUSI  MpHU3MbI; | POPMYIHPOBATH TEOPEMY O IUIOMIAAN OOKOBOM MOBEPXHOCTH
npsiMasi M HAKIOHHAs | IPABWIBHON yCEUEHHON UPAMU/IBI.
npu3Mel; OokoBas U | Pemath 3amaun Ha BEIYKCIIEHUE, CBI3aHHBIE C IUPAMUIAMHU, &

MOJTHASl  TTOBEPXHOCTh
TIPU3MEL.
ITapamnenenunen,
MPSIMOYTOJIbHBIN
MapaJUIeIeHIel U ero
CBOMCTBA.
Iupamupa: n-
yrojpHas NUPaMHIA,
TpaHM ¥ OCHOBaHUWE
nupaMujbl, OOKOBas U
MOJIHASL TTOBEPXHOCTh
MAPaMUJIBL;
paBUJIbHAS "

TaKXe 3374yl Ha IOCTPOCHNE CEUESHUH.

aBate onpenieneHue Npru3Msl, paclo3HaBaTh BUABI IPU3M,
n300pakaTh MPHU3MBI Ha YEPTEKE.

HaxonuTs miomaap NoMHOM Wi OOKOBOM MOBEPXHOCTH
MPU3MBIL.

Nzyuate cooTHOEeHNs Diinepa ams uncna pédep, rpaHei u
BEPLINH MHOTOTPaHHUKA.

W3yuaTh BUABI IPaBUILHBIX MHOTOTPAHHUKOB, MX HA3BAHUS
Y KOJINYECTBO rpaHeH.

N3yuyaTh CHUMMETPHIO MHOTOTPaHHHUKOB.

OOBACHATD, KAKHE TOYKH HA3bIBAIOTCS CHMMETPHYHBIMU
OTHOCHUTCIIBHO IIaHHOﬁ TOYKH, HpS[MOﬁ WJIA IIJIOCKOCTH, YTO
Ha3bIBAIOT IIEHTPOM, OCBIO MJIH IUNIOCKOCThIO CHMMETPUH
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yceuéHHas IupamMua.
DJIEMEHTHI TPU3MBI U
UPaMUIBL.
IIpaBunbHBIE
MHOTOTPAaHHUKH:
MOHATHE NPaBHIBLHOTIO
MHOTOTPaHHUKA;
MpaBUJIbHAs MpU3Ma U
HpaBUIIbHAS
nupamMua;
MpaBUJIbHAS
TpeyrojbHast
nupamua u
[IPaBUIbHBINA
TETPadIP; KyO.
IIpencraBnenue 0
MIPaBUIIBHBIX
MHOTOTPaHHUKAX:
OKTa3Ap, JOAEKa’ap U
HKOCadap.
Cummetpus B
MIPOCTPAHCTBE:
CUMMETpUs
OTHOCHUTENIFHO TOYKH,
IPsIMOM,  IIOCKOCTH.
OJeMeHTbl CUMMETPUHI
B MUpaMUIax,
napajuiesenumneaax,
MPaBUIIBHBIX
MHOTOTPaHHHUKAaX.
Beruucienue
3JIEMEHTOB
MHOTOT'PaHHUKOB:
pEodpa, JMaroHau,
YIJIBL. [Tnomans
OOKOBOH MOBEPXHOCTH
u MOJIHOM
IIOBEPXHOCTU IPSMOM
MPU3MBIL, IUIOILA/Ib
OCHOBaHHUH, TeopeMa o
OOKOBOI1 MMOBEPXHOCTH
IPSAMO IIPU3MBI.
[Tnomane OOKOBOM
MTOBEPXHOCTH 17§
MTOBEPXHOCTH
MIPABUIJIBHON
MUPaMUJBI, TEOpEMa O
TUTOTIA/IN O0KOBOI
MTOBEPXHOCTH
yCeuEHHOW MUPaMUBI

¢buryps.
[TpuBOANTH IPUMEPHI CHMMETPUIHBIX (DUTYP B apXUTEKTYpE,

TEXHHKE, TPUPO/IE.

MopenupoBaTh peaibHble CUTYallH Ha SA3BIKE T€OMETPUU,
HCCIIEI0BATh MOCTPOCHHBIE MOJCIIU C UCIIOIB30BAaHUEM
TEOMETPHUIECKUX MTOHITHMN, HCIIOIb30BaTh MOJ00He
MHOT'OI'PaHHUKOB.

O0BEMBI
MHOTOrPAHHUKOB
84)

[lonsatne 06 oOBEME.
O6béM MUPaMHU/IBL,
HPU3MBI

AKTyanu3upoBath (aKkTbl U METObI INTAHUMETPHUH,
peJIeBaHTHBIE TEME.

OOBACHATD, KaK U3MEPSIIOTCSI 00BEMBI TE, TPOBOAS
AQHAJIOTHIO C U3MEPEHUEM IUIOMIAZAEeH MHOTOYTOJIbHUKOB.
®DopMyTUpOBaTH OCHOBHBIE CBOMCTBA 0OBEMOB.
W3zyuatb, BBIBOIUTH (GOpMYIIBI 00BEMA IPSIMOYTOIEHOTO
napauleIenuIeaa, IpU3Mbl U MHPaMHUJIBL.
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BrraucnsaTs 00bEM MPU3MBI ¥ TAPAMHUIBI TTO UX SJIEMEHTaM.
[TpuMeHATs 00BEM TSI PEIICHHS CTEPEOMETPUUIECKUX 3a71ad
1 1151 HAXOKICHHS TEOMETPUIECKIX BETHYHH.
MopenupoBaTh peaibHble CUTYaIlH Ha SI3BIKE TEOMETPUH,
HCCIIEI0BATh MOCTPOCHHBIE MOJCIIU C UCIIOIB30BAaHUEM
TEOMETPHUYECKUX MTOHITHH

IToBTOpEHHUE: ITocTpoenne ceuennii | CTpOUTH CEUCHNE MHOTOTpaHHHKA METOIOM CJICIOB.
ceYeHHMs, B MHOTOTPaHHUKE. JaBatp omnpezenieHrne pacCTOSHUS MKy QUTypaMH.
pPacCTOSTHUS U Brruucnenue Haxonuth paccTosiHME MEXAY MapalieNbHbIMU
YIJIbI PacCTOSIHUIL: MEXITY IJIOCKOCTSIMU, MEKIY IJIOCKOCTBIO M ApaJUIEIbHOMN el
84) JIByMsI TOUKaMH, OT MPSIMOM, MEXKAY CKPELIUBAIOIIMMHUCS TIPSIMBIMHU.

TOYKH 710 MpsIMOM, OT | CTpOUTH TUHENHBIIN Yo ABYTPaHHOTO yIila Ha YepTeKe

TOYKH 10 IUIOCKOCTH; | MHOTOI'DAaHHMKA M HaXOAUTH €r0 BEIHYHUHY.

MEXIY Haxoauts yrisl Mexay MIOCKOCTSIMA B MHOTOTPAaHHUKAX

CKpEIIMBAIOLUMUCS

IPSMBIMHU.

Brruucnenue yrios:

MEXIY

CKPELIMBAIOLINMMUCS

IPSAMBIMU,MEXIY

IPSIMOH U

TJIOCKOCTHIO,

JIBYTPAaHHBIX YIJIOB,

YTJIOB MEXAY

TJIOCKOCTSIMH

11 xknacc (He meHee 35 yacoB)
HazBanue

paszjaena (TemMbl)
Kypca,(KoJu4ecTB
0 4acoB)

OcHoBHOE coiepkaHue

OcHoBHEIE BUIbI A€ATECJIBbHOCTH YUalIUXCH

Tena BpameHust
(12 9)

Chepa w wap: weHTp, | AKTyaau3upoBaTh (GaKkThl U METOJIbI ITNIAHUMETPUH,
panuyc, IUaMeTp; IUIONAAb | peJieBaHTHBIE TeMeE, TPOBOIUTH AHAJIOTHH.

MTOBEPXHOCTH chepsl. | JlaBaTh onpeaesneHus cepsl U Mapa, UX LEHTpa, paJuyca,
B3aumnHoe  pacnonoxenue | auamerpa. Onpenensits chepy Kak Gpurypy BparieHus
cdepsl n IUIOCKOCTH; | OKPY>KHOCTH.

KacaTCjibHasA IIJIOCKOCTh K

cdepe; mwronIans chepsl.

N3ob6pakenue coepsl, mapa

Ha TUTOCKOCTH.
Ceuenus wapa.

HccnenoBaTh B3aMHOE pacriosioxKeHHe cepbl U IIIOCKOCTH,
IBYX cep, WUTIOCTPHUPOBATH 3TO HAa YEPTEXKAX U PHCYHKAX.
dopmynanupoBaTh OnpeeNIeHne KacaTeNbHON IIIOCKOCTH K
cdepe, CBOICTBO M NPU3HAK KAacaTeIbHOMN IIIOCKOCTH.
3HaKOMUTHCS C T€0JIe3NUECKUMH JIMHUSIMH Ha cepe.
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Hunuanpuyeckas
MMOBEPXHOCTh, 00pa3yromme
LUJTUHAPUYECKOU
MOBEPXHOCTH, 0oChb
LUAJTUHAPUYECKOU
MOBEPXHOCTH. Hununap:

OCHOBaHMs M  OOKOBas
MIOBEPXHOCTh, 00Opazyromias
M OCh; IUIOIIaAh OOKOBOHM M
MIOJIHOM ITOBEPXHOCTH.

N3ob6pakeHne nuUIHHApPA Ha

OOBSICHSATB, YTO HA3BIBAIOT LIMIIMHAPOM, Ha3bIBATh €TO
JJIEMEHTBI.

Uzyuatk, 00BSICHATB, KaK MOJXYYUTh LIUIHHADP ITyTEM
BpallleH!sI IPSIMOYTOJIbHUKA.

BBIBOINTB, HCTIOTB30BaTh POPMYJIBI LISl BHIYUCIICHUS
urona i 60KOBOH MOBEPXHOCTH LIMIIMHIpA.
W3y4ats, pacno3HaBaTh pa3BepTKy LIUIMHIPA.
N306pakaTh LWIMHAP U €r0 CEYSHHUS INIOCKOCTbIO,
MIPOXOJALIEN YEPE3 €ro OCh, MapaIeNIbHON UIU
NEPIEHIUKYIISIPHOH OCH.

Haxoaute minomann 3THX CEYESHUMN.

TUIOCKOCTH. Pa3séprka | MoaenupoBath peabHbIe CUTYAIUHU HA SI3bIKE TEOMETPHUH,
LIJTHHAPA. HCCIIeI0BATh IOCTPOSHHBIE MOJICNHU C UCIIOJIb30BaHHEM
Ceuenus LIJIHHIPA | TEOMETPUYCSCKHUX MOHSATHH.

(mToCKOCThIO,

napaienbHoi WITH

NepIeHIUKYISIPHON ocH

[IJIMHAPA)

Konnueckast moBepXxHOCTB,
obpa3ytonire KOHHYeCKOn
TTOBEPXHOCTH, OCh U
BEpIINHA KOHHYCCKOH
noBepxHocTH. KoHyc:
OCHOBAHHUE ¥ BEPIINHA,
o0pasyromas 1 oCh;
IUTOIIAAL OOKOBOM M IOJIHOM
MMOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yomnue u
BBICOTA; OCHOBaHHS U
60KOBast MOBEPXHOCTb.
H3o0paxxeHne KOHyca Ha

IJIOCKOCTH. Pa3Béprka
KOHYycCa.

Ceuenus KOHycCa
(mwI0CKOCTHIO,

HapauieJbHOM  OCHOBAaHHIO,
U [UIOCKOCTBIO, IPOXOISIIeH
Yepe3 BEPIINHY).

OOBSICHSATB, KAKOE TEJIO Ha3bIBAIOT KPYTOBBIM KOHYCOM,
Ha3bIBATh €T0 IEMEHTHI.

W3zyuatk, 00BSICHATD, KaK MOTYYNTHh KOHYC IIyTEM BpaIlCHUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

N306pakaTh KOHYC M €r0 CEUSHHMS IIIOCKOCTHIO, TPOXOIAIICH
4yepes 0Ch, U INIOCKOCTBIO, MEPIIEHANKYIISIPHON K OCH.
W3y4ats, pacrio3HaBaTh pa3BEPTKY KOHYycCa.

Be1BoNTD, HCTIOTBE30BaTh (OPMYJIBI [UIS BBIYUCICHUS
Ionaay 60KOBOM MOBEPXHOCTH KOHYCA.

HaxoauTs niomnaay cedeHuil, poxXoAsIINX Yepe3 BePIIUHY
KOHYyCa WM NEPIEeHANKYIAPHBIX €r0 OCH.

OOBSICHSATB, KAKOE TEJIO Ha3bIBACTCS yCEUEHHBIM KOHYCOM.
Wzyuatk, 00BSICHATD, KaK €ro Mojy4uTh MyTEM BpalleHHs
MIPSIMOYTOJIBHOM Tpamernuy.

Be1BoANTD, TPUMEHSTH GOPMYITY JUIS BBIYUCICHHS TUIOMIANH
0OKOBOI IOBEPXHOCTH yCEUEHHOTO KOHYCA.

KomOunanus Ten BparieHus
1 MHOTOTPAHHHUKOB.
MHororpaHHuUK, ONTUCaHHBIN
0KOJI0 cepsr; chepa,
BITMCAHHAS B MHOTOTPaHHUK
WM B TEJIO BPAIICHUS

AxTyanu3upoBaTh (aKThl U METO/IbI ITAHUMETPHUH,
pEleBaHTHBIE TEME, IPOBOJAUTH AHAJIIOTHHU.

Pemate crepeoMeTpUUYECKUE 3a/1a4H, CBA3AHHBIE C TEIAMU
BpAILlEHUs, IOCTPOEHUEM CEUEHUH TEJl BPALLEHUS, C
KOMOMHAIMAMH TeJ BPallleHUsI 1 MHOTOTPAaHHUKOB Ha
HaXO0XJICHUE T€OMETPUYECKUX BEJIUYHH.

Hcnonp30BaTh NpH peMICHUH CTEPEOMETPUUECKUX 3a1a4
IUTAHUMETpHYECKHe (PaKTHl M METO/IBI 3a/1a4H Ha BEIYHMCIICHHUE
U JI0Ka3aTeIbCTBO.

MoaenupoBaTh peanbHble CUTYAllH Ha A3bIKE T€OMETPHH,
HCCIIEI0BATh IIOCTPOEHHBIE MOJEIH C UCIIOJIb30BAHUEM
TeOMETPUUECKUX NOHATHI
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O0BEMBI TEJI
S

00 o0BéMe.

CBOMCTBA

ITonsTne
OcHOBHEIE
00BEMOB Tel.
O0BEM nmIHMHIpa, KOHYCA.
O0BéM mapa W IUIONIATH

cepsl.

AxTyanu3upoBaTh (haKThl U METOBI IITAHUMETPHH,
pEIIEBaHTHBIE TEME, IIPOBOJUTH AHAJIOTHH.

BbIBoNTB, HCIIOIB30BaTh GOPMYJIIBI 0OBEMOB: TPU3MBI,
LHWINHApPa, TUPaMHUJIbl, KOHyCa; yCEUEHHOM MUpaMUIbl U
yCEe4EHHOTO KOHYycCa.

Pemats crepeomeTpuueckue 3a/jauu, CBSI3aHHbIE C
BBIYHCIIEHUEM 00BEMOB.

DopMynupoBaTh ONpEAEICHUE apOBOI0 CETMEHTA,
IIapOBOTO CJIOS, IAPOBOTO CEKTOPA.

ITpumenaTh HOPMYIIBI AT HAXOXKICHNS 00BEMOB IAPOBOTO
CETMEHTA, IIIapOBOT0 CEKTOPA.

Pemrats cTepeomeTpruecKue 3a1aqu, CBI3aHHBIE C 00BEMOM
m1apa ¥ IUIomaabio cepsl.

MogennpoBath peaabHbIE CUTYAINN Ha SI3BIKE TEOMETPHH,
HCCIIeI0BATh TOCTPOEHHBIE MOJIEIH C UCIOIb30BAHUEM
TeOMETPUUECKUX NOHATHI.

TTonoOHble TeN1a B
MPOCTPAHCTBE.
COOTHOIICHUS MEXIY
IUIOLIAIIMHU [TOBEPXHOCTEH,
00BéMaMHU MOJOOHBIX TEI

AXTyanu3upoBaTh (haKThl U METO/IbI ITAHUMETPHH,
pEleBaHTHBIE TEME, IPOBOJAUTH AaHAJIIOTHH.

Pemrate crepeoMeTpUUYECKUE 3a/1a4H1, CBA3AHHBIE C
COOTHOILICHHEM 00BEMOB U IIOBEPXHOCTEH MOJOOHBIX TEl B
IIPOCTPAHCTBE.

MonenmupoBaTh peanbHbIe CUTYAlH Ha A3bIKE T€OMETPHH,
HCCIIE0BATh MOCTPOEHHBIE MOJENHU C HCIONb30BAHUEM
TEOMETPUYECKUX NOHSATHI

BekTopnl u | BekTop Ha miaockocTy U B AXTyanu3upoBaTh (haKTHl © METOBI IITAHUMETPHH,
KOOPJAHHATHI B | npocTpaHcTBe. CIOXKEHNE U | pElIeBaHTHBIE TEME, IPOBOAUTH aHAJOTHU.
NMPOCTPAHCTBE BBIYUTAHUE BEKTOPOB. OmnepupoBaTb NOHATHEM BEKTOP B IPOCTPAHCTBE.
(10 v) YMHOKEHHE BEKTOPA Ha DopMyIUPOBATh NPABUIIO NApAJLICIICIUIIEAA [IPU CIIOKEHUU
qucio. Pa3noskeHne BekTopa | BEKTOPOB.
1o TpEM HEKOMIUTaHAPHBIM CkJazipIBaTh, BBIYMTATh BEKTOPHI, YMHOXKATh BEKTOp Ha
Bekropam. [Ipasuio YUCIIO.
napajijiesenunesaa. M3y4ath OCHOBHBIE CBOICTBA 3TUX ONEpPaLIU.
Pemenue 3agay, cBsi3aHHbIX | JlaBaTh ompesaeneHre NpsIMOYTOJbHON CUCTEMbI KOOPAWHAT B
C IPUMEHEHHEM IIPaBUII MIPOCTPAHCTBE.
JIEHCTBUH C BEKTOpaMH BeIpazuTe KOOpAMHATHI BEKTOPA Yepe3 KOOPAUHATHI €70
IIpsmoyronpHass ~ cuCTEMa | KOHIOB.
KOOpJHMHAT B MPOCTPAHCTBE. | BBIBOAWTH, NCTIONB30BATH (HOPMYITY IJTMHBI BEKTOpA U
KoopaunaTst BEKTOpA. | PACCTOSIHUS MEXAY TOUKaMU.
IIpocreiimue  3azaun B | BelpakaTh CKaJsIpHOE IIPOU3BEICHUE BEKTOPOB YEPE3 UX
KOOpAMHATaX. YTOJd MEXAy | KOOPIMHATHI, BEIYHCIIATH YOI MEXKAY IByMs BEKTOpaMH,
BEKTOpaMH. CxansgpHoe | IByMs MPSIMBIMH.
MIPOU3BEICHHUE BEKTOpOB. | HaxoauTs yron Mexay IMpsSMOHN H INIOCKOCTBIO, YTOJI MEXKIY
Brruncinenne yrioB MeXIy | ABYMS IUNIOCKOCTSIMU aHAJTHUTHUYECKHMHU METOJIAMHU.
MPSAMBIMHU U IFIOCKOCTSAMH. BBIBOINTB, HCIIONIB30BATh (POPMYJITY PACCTOSIHHS OT TOYKH JI0
KoopanHaTHO-BEKTOPHBIH IIOCKOCTH.
METOH, npu peleHnu
TeOMETPUYECKUX 3a7ad
IloBTOpEHUE, OcHoBHbIe GUTYpEL, GakTel, | Pemars nmpocreiimme 3a1aun Ha HAXOXKACHUE JUIHH U yTIIOB B
o0o0meHne U TEOpPEMBI Kypca reoMeTpUYIecKuX (hurypax, mpuMeHsTh Teopemy Ilndaropa,
cucTeMaTH3anus IUTAHUMETPHHU. 3a1a4u TEOPEMBI CUHYCOB U KOCUHYCOB.
3HAHUM IUIAHUMETPHUU U MeToJbl X | HaxonuTs miomanbs MHOrOyrojibHHKA, Kpyra.
8u) pereHus. Pacnio3HaBaTh mot00HBIE (GUTYPHI, HAXOJUTH OTHOLICHUS

OcHOBHBIE QUTYPHI, PAKTEHI,
TEOpPEMBI Kypca
cTepeoMeTpuu. 3agaun
CTEPEOMETPUH U METOBI UX
peleHus

JUTMH U TUIOIIAAEH.
I/IC]'IOJ'[B?;OB&TB HpI/I peH_IeHI/II/I CTepeOMeTqueCKHX 3aaa4
q)aKTI:.II/I MGTO}ILI]’IJ’IaHI/IMeTpI/II/I
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Pabouasi nporpamma y4e0HOro Kypca
«BeposiITHOCTDL U CTATUCTUKA»
esn u3yvyenusi yaeOHOro Kypca

Y4eOnbiii Kypc «BeposTHOCTh M CTaTHCTHKA» 0a30BOTO YPOBHS SIBIIACTCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJIHOMMEHHOTO y4eOHOro Kypca 0a30BOTO YpOBHS
ocHoBHOM mikoJibl. Kypc mnpenHasHadueH uisi popMupoBaHUS Yy OOydarouiuxcs
CTaTUCTUYECKON KyJbTYpbl M IIOHUMAHHUS POJU TEOPUM BEPOSTHOCTEN Kak
MaTEMaTUYECKOr0 MHCTPYMEHTAJIA M3YyUYEHUs CIy4dailHbIX COOBITUM, BEIMYUH U
npoueccoB. Ilpu n3yueHnnm Kypca 0OOramaroTCsi MPEICTaBICHUS YYalIUXCA O
METO/IaX UCCIEAOBAHMS U3MEHUYMBOIO MHUPA, PA3BUBAECTCS NOHUMAHUE 3HAYNMOCTH
YU OOIIHOCTH MAaTEMaTUYECKHX METOJOB IMO3HAHUS KaK HEOThEMIIEMOW 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

ConeprkaHre Kypca HallpaBlI€HO Ha 3aKPEIUICHWE 3HAHWM, MOJIyYEHHBIX IpU
M3YYECHHH Kypca OCHOBHOM IIKOJbI M HAa PAa3BUTHE MPEACTABICHHUN O CIy4YaillHBIX
BEJIMYMHAX W B3aHUMOCBA3SX MEKJIYy HUMH Ha BAXKHBIX IPUMEpAX, CHOKETHI
KOTOPBIX MOYEPHHYTHl U3 OKpY’Kawllero mMupa. B pesynprare y 00yyarommxcs
JIOJDKHO c(hOPMHUPOBATHCS MPENCTABICHUE O Haubosee YHNOTPEOUTEIbHBIX W
o0mx MaTEeMaTUYECKUX MOJIEIISX, UCIIOJIb3yEMBIX TUIS
OINMCAaHUSAAHTPOIIOMETPUUECKUX U JIeMOrpauuecKUX BEIMYUH, MOTPELIHOCTEN B
Pa3IMYHOTO POJia U3MEPEHMSIX, NJIUTEIBHOCTH 0€30TKa3HOM paboThl TEXHUUECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUN U TIPOIIECCOB B OOIIIECTRBE.

B cooTBeTcTBUM C yKa3aHHBIMH LEJISIMH B CTPYKType Yy4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEH IMIKOJbl HAa 0a30BOM YpPOBHE BBIJIEIEHBI
CICAYIOIIME OCHOBHBIE cojiepkaTeabHble JHUHUU: «CiaydailHble COOBITHS U
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI M 3aKOH OOJIBIINX YHUCE.

BaxHyro dYacTh Kypca 3aHMMAaeT HW3Y4YE€HUE T[EOMETPUYECKOro U
OMHOMMAJILHOTO pacIpe/iesieHnii U 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTAMHU
— IOKa3aTeJIbHbIM U HOPMAJIbHBIM PaCIpeICTICHUSIMU.

Conepxxanne mnuHuHM «CiydailHble COOBITUS M BEPOSITHOCTH»  CIYKHUT
OCHOBOM 151 (DOPMHUPOBAHMS TMPEACTABICHUA O paCIpENesICHUNd BEPOSTHOCTEHN
MEXIYy 3HAUCHHUSIMU CIIyYallHBIX BEJIMYMH, & TaK)K€ 3Ta JUHHUS HeoOXoIuMa Kak
0aza [y M3y4yeHUs 3aKoHa OOJIBIIMX 4Yuced — (YHIAMEHTAIBHOTO 3aKOHa,
JNEUCTBYIOILIETO B MPUPOJE U OOIIECTBE W HMMEIOLIET0 MaTEeMaTUYECKYIO
dopmanuzanuio. Cam 3akOH OOJIBIIUX YHCEN MpeJiaraeTcsi B 03HAKOMUTENIbHOM
dbopMe ¢ MUHMMAaJIbHBIM HUCITOJIb30BAHUEM MaTEMaTHUECKOro (hopMaan3ma.

TeMbl, CBsI3aHHBIE C  HENPEPHIBHBIMU  CIyYalHbIMH  BEJIIMYUHAMU,
aKLIEHTUPYIOT BHHMMAaHHME IUKOJHbHUKOB HA OMNHCAaHUU M HM3YYEHHM CIy4alHbIX
SBJICHUH C MOMOIIbIO HENpPepbIBHbIX (PyHKIUH. OCHOBHOE BHUMAaHUE YJESETCS
MOKA3aTeIbHOMY M HOPMAJIbHOMY paclpeiesieHUus M, PU 3TOM MPEINoJIaraeTcs
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O3HAKOMHUTETFHOE W3y4YEeHHE Marepuaiga 0e3 JI0Ka3aTeNbCTB, MPUMEHSIEMBIX
¢dakToB.
MecTo Kypca B y4eOHOM IJIaHe
B VYuebGHoMm miaHe Ha u3ydeHHE Kypca «BeposTHOCTH W cTaTucTHKa» Ha
0a30BOM ypOBHE OTBOJUTCA | yueOHBIM 4ac B HEAENIO B TEUCHUE KaXJAO0ro roja
oOyuenus, Bcero 70 yueOHBIX 4acoB.

IlnanupyemMble npeaMeTHbIE pe3yJbTaThl 0CBOCHHS padoyeil nporpaMMsel Kypca (1o
roaam o0y4eHus )

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «BeposiTHOCTh U CTaTUCTHUKA» B
10—11 xmaccax OpPUEHTHUPOBAHBI Ha OCTH)KCHHE YPOBHS MAaTeMaTHYCCKOU
IPaMOTHOCTH, HEOOXOJUMOTO JUIsl YCIEIIHOTO pEIIeHUs] 3a7ad U MpodsieM B
peabHOM KU3HU U CO3/IaHME YCIOBUM JIJIsl X OOIIEKYIBTYPHOTO Pa3BUTHSL.

OcBoenue yueOHOro Kypca « BeposTHOCTh U cTaTUCTHKa» Ha 6a30BOM YPOBHE
CpeaHero o0miero o0pa3oBaHus JOJKHO 00€CIIeYMBaTh JOCTHXKCHUE CIIETYIOIINUX
MIPEAMETHBIX 00Pa30BaTEIBHBIX PE3YJIHTATOB:

10 kiacce

e UutaTh ¥ CTPOUTH TAOJIHUIIEI M THATPAMMBI.

e OmepupoBaTh MOHATHSAMHU: CpeAHee apuPMeTHIecKoe, MeauaHa, HauOOobIIee,
HaWMEHBIIIee 3HAUCHNE, pa3MaxX MacCHUBa YHCIIOBBIX JTAHHBIX.

e OmnepupoBaTh MOHITHSAMU: CIy4YallHBIM SKCIEPUMEHT (OMbBIT) U CIydailHOE
COOBITHE, DJIEMEHTApHOE COOBITHE (IJIEMEHTAPHBIN UCXOJ]) CIYyYallHOTO OTBITA;
HAaXOJIUTh BEPOSTHOCTH B ONBITAX C PaBHOBO3MOXHBIMH CIIyYailHBIMU
COOBITHSIMU, HAXOIUTh M CPaBHUBATh BEPOSTHOCTH COOBITUH B HW3YUYEHHBIX
CIIy4aiHBIX DKCIIEPUMEHTAX.

e Haxomuth u HopMynupoBaTh COOBITHS: TepeceueHne U OOBbEeIMHEHUE JTAaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAHHOMY COOBITHIO; IIOJh30BAThCS
auarpaMMmamMu Jusepa U GOpMyJIoN CIIOKEHHUS BEPOSTHOCTEH MPHU pelIeHUU
3azay.

e OmnepupoBaTh TMOHATHUSIMH: YCJIOBHAs BEPOSITHOCTh, HE3aBHUCHMBIC COOBITHS;
HAXOJIUTh BEPOSATHOCTH C MOMOIIBIO TPaBHJIa YMHOXKCHHSI, C TIOMOIIBIO JIepeBa
CJIIy4alHOIO OIbITA.

o [IpuMeHITH KOMOMHATOPHOE MPABUIIO YMHOXKCHUS TIPH PEIICHUH 3a]1a4.

e OmepupoBaTh TIOHSATHSAMHU: HCHBITAHWE, HE3aBUCUMBIC HWCIIBITAHUSA, CEPHSI
UCIIBITAaHWM, YCIIEX W HeyJada, HaXOJUTh BEPOSTHOCTH COOBITHH B cepuu
HE3aBUCUMBIX HUCITBITAHUH JI0 TIEPBOTO yCIIeXa; HAXOIUTh BEPOSATHOCTH COOBITHIA
B CEpUU UCHbITaHUK bepHyIu.
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e OnepupoBaTb  NOHATHAMMU: ClydaiiHas  BEJIMYMHA,  paclpelesieHue
BEPOSATHOCTEN, TarpaMMa paclpeIeICHuUs.

11 knace

e CpaBHMBaTh BEPOATHOCTU 3HAYEHUU CIIyYallHOW BETMYMHBI IO PACIPENEICHUIO
WJIU C TIOMOIIIBIO TUarpaMM.

e OnepupoBarh IMOHATUEM MATEMATHYECKOTO OXUAAHUS; MPUBOIUTH NPUMEPHI,
KAaK IIPUMEHSIETCS MAaTEMATHYECKOE OKUIAHUE CIIyYalHOW BEJIMYMHBI HAXOJNUTh
MaTEeMaTUYECKOE 0XKUIAHUE 110 JAHHOMY PACIPEIEIICHHUIO.

e lIMeTh npeAcTaBiICHUE O 3AKOHE OOJIBIINX YHCEIL.

e lmeTs npeacTaBiIeHrEe O HOPMAJIbHOM PaCIpEACIICHUN.

Conep:xanue yueOHOro Kypca (mo rogam o0yueHmus)
10 kaacc

[IpencraBnenrie JaHHBIX C M[OMOIIbIO Tabnmuir u  guarpamMm. CpenHee
apuMeTHYecKoe, MeauaHa, HauOoJiblllee W HAWMEHbIIIEE 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTaHJIapPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CnyyaiiHble SKCHEPUMEHTHI (OMBIThI) M CIydailHble COOBITHUS. DJIEeMEHTapHBIC
coObITUs (Mcx0nbl). BeposiTHOCTh ciiydaliHOrO CcoOOBbITHS. BiM30CTh 4acTOTHI U
BEpOSITHOCTH ~ coObITuil.  Cily4ailHble  ONBITBI € PaBHOBO3MOKHBIMU
DJIIEMEHTapHBIMU  COOBITHMSIMU.  BeposTHocTH  cOOBITUH B OMbBITaX  C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH.

Omnepani HaJ COOBITUSIMHU: TIEpECeUeHHUE, OOBENUHEHUE, MPOTUBOTIOJIOKHbBIC
coObITHs. Jlnarpammel Ditnepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEH.

YcnoBHass BEpOATHOCTb. YMHOXKEHHE BepoATHOCTEW. JlepeBo cirydallHOTO
skcrepumenTa. @opmyiia MoaHOM BepossTHOCTU. HezaBucumbie COOBITHSI.
KombOunatopHoe mnpaBwino ymHOkeHus. llepectaHoBku u Qaktopuan. Ywucio
coueranuit. Tpeyronsuuk [Tackans. ®opmyna 6mHoma HproToHa.

bunapHbIii ciayuyaliHbIil OmBIT (MCHBITaHHWE), yCIeX W Heyaada. HesaBucumeblie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAaHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIn.

Ciyyaiinas BEJIMYMHA. Pacrnipenenenue BEPOSITHOCTEM. Juarpamma
pacnpenenenus. [Ipumepsl pacnpeneneHuid, B TOM YHCIE, T€OMETPUUYECKOE M
OMHOMHAJILHOE.

11 kaacc

HucioBble XapaKTEPUCTUKUA CIYyYaWHBIX BEJIWYMH: MATEMATUYECKOE OXKUIAHUE,
JUACTIEPCUA U CTAHAAPTHOE OTKJIOHEHHUE. [[puMepsl NpUMEHEHUT MaTEMAaTUIECKOTO
OXXKMJAHUs, B TOM YMCJIE B 3a/Ja4ax M3 MOBCEIHEBHOW >XU3HU. MareMaTtndeckoe
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OXKHJlaHuEe OMHAPHOM CIIy4ailHOW BENMYWHBI. MaTeMaTuuecKoe OKHUIIaHUE CyMMBI
CIIy4alHbIX BEJIMYMH. MaTEMATUYECKOE 0XKUIAHUE U JTUCIEPCUS TEOMETPUUECKOTO

1 OMHOMHUAJILHOTO paclpeIeICHUM.

3aKoH OOJBIIMX YUCET U €ro pojb B HayKe, MpUpoJEe U oluiecTBe. BoiOOpouHbIit

METOJ UCCIICTOBAHUM.

[Tpumepsl

HCIIPCPBIBHBIX
PaClpCaACICHUA. 33,[[8}11/1, IMPUBOIAIIMEC K HOPMAJIIBHOMY PACIIPCACIICHUIO. [TonsiTue

CIIyYalHBIX

0 HOPMAJILHOM PACIpe/ICIICHHH.

BennunH. IloHsTHE O

TemaTuveckoe NIIAHUPOBaHNE Y4eOHOr0 Kypca (1o rogam o0yueHusi)
10 kimacc (He menee 35 v)

Ha3zBanue pa3aena
(TeMbl)
KOJIUYECTBO YaCOB)

OcHoOBHoOe cofep:kaHue

OCHOBHBIE BHIBI
JAeATeTbHOCTH 00yYaroIuXCst

TpeicTaBienne TAHABIX U
onmcaTelbHAs CTATHCTHKA
(44)

IIpencrasnenue JIaHHBIX c
MOMOIIBI0  TaOJMIT W JHarpaMm.
Cpennee apugMeTHIecKoe,
MeuaHa, HanOosbIIee u
HaWMCEHbIIEEe 3HAYCHHUs, pa3Max,
JHCTIepCHs, CTaHAapTHOE

OTKJIOHCHHEC YHUCIIOBBIX Ha60pOB

U3sBaekaTth uHpOpMAOMIO U3 TaOIUI] W
Juarpamu, HCNO0JIb30BaTh TaOJINLIBI )¢
JuarpaMMbl JJIsl IPEACTABIEHUSI CTATUCTUUYECKUX
JTaHHBIX.

HaxoauTh  omucarenbHbIE — XapaKTEPUCTUKHU
JIAaHHBIX.

BbiiBurarb, KpUTHKOBATH THMIOTe3bl O
Xapakrepe CIy4aiiHOM W3MEHYUBOCTH 51

onpenensonx eé haxkropax

Cayuaiinsle onbiThl W | CiiyyaliHble 9KCIIepuMeHTHI (ONBITHI) | BhimeasTh Ha mpuMepax ciiyyaiiHble cOOBITHS B
cly4aiiHble co0bITHSA, | U CITy4aiHble COOBITHS. OIMCAaHHOM CIIy4aliHOM OIIBITE.
ONbITHI ¢ | DnemeHTapHble COOBITHS (MCXOfsl). | POPMYIHPOBATH yCIIOBUS IIPOBEJICHUS
PaBHOBO3MOKHBIMHU BeposarHocTh cay4alHOTO COOBITHS. | CIIy4aifHOTO OIIBITA.
3J1eMEHTAPHBIMH BepositHocTn coObITHI B ombITax ¢ | HaxoauTh BEpOSTHOCTH COOBITHII B OMBITaX C
HCXO0AMH PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU | PABHOBO3MO>KHBIMU UCXOJaMH.
By COOBITHSIMH. MopenupoBaTh ONbITHL C PABHOBO3MOXHBIMHU
[IpakTrueckas padbora JJIEMEHTApPHBIMH UCXOJaMH B XOZ€ MPaKTHYECKON
paboTHI
Onepauun Haja | Onepanuu Haj coOprTusiMu: | Mcmob30BaTh quarpaMMbl Difiepa U CIIOBECHOE
co0BITHAMH, CJI0KEHHE | IIEpeceueHue, oObeMHEHNE | OMMCaHWe COOBITHH Ui (OPMYJIHPOBKH |
BEPOSITHOCTEH COOBITHIA, MPOTHUBOIIONOXKHBIE | U300pakeHHsI OOBEIUHEHHS M IIepPEecedeHHUs
(39 coOprtust.  JmarpamMmer  Oitepa. | COOBITHIA
Dopmya CIoKEeHHUS BEPOSTHOCTEN Pematp 3agaum ¢ ucHojib30BaHueM (HOPMYIIBI
CJIOKEHMUsI BEPOSITHOCTEN
YcaoBHasi  BepOSAITHOCTH, YcnoBHas BEPOSTHOCTD. Pemats 3ajauu Ha HaXO0XXICHUE
JiepeBo ciayyaiiHoro | YMHOXeHHe BeposSTHOCTEH. [lepeBo | BepOSATHOCTEN COOBITHI, B TOM YHUCIIE YCIOBHBIX C
onbiTa, (opmyJsia MOJHON | cydailHOrO SKCIEPUMEHTA. | MOMOUIBIO JIepeBa CIy4aiiHOTO OIbITA.
BEPOSATHOCTH u | PopMyna TOJHOH  BEPOSATHOCTH. OmnpeneasaTh HE3aBUCHMOCTh COOBITHH IO
HE3aBHCHMOCTDb COOBITHIA HesaBucumsbie coObITHS (dopMyJie 1 110 OpraHU3aLUH CIIy4aifHOTO OIIbITa
(69)
DJIeMeHTBI Komb6unaTopHoe npasuno | Mcmoan3oBaTh  NpaBUIO — YMHOXEHUS — AJIS
KOMOMHATOPHKH (4 1) YMHOKEHUS. IepecTanoBku U | TIepPEeUHCIICHHsI COOBITHH B CIIy4alfHOM OIIBITE.
¢akropnan. Ywmcno  coueranwil. | [loap3oBaThest (opMysiof M TPEYroJLHUKOM
Tpeyronbauk Ilackana. ®opmyna | [lackans nis onpeneneHus yucia coueTaHun
6unoma HeioToHa
Cepun nociaenoBaTeabHbIX | burapHbI CIIy4yaiHbIi omblT | Pa30uBaTh  CHOXHBIE — OKCIIEPUMEHTHl  HA
HCNIBITAHUHT (ucmpITaHMe), ycmex ¥ HEyJdada. | OTAEIbHBIC HCIBITAHMS.
(GR)) HesaBucumple wucnbitanus. Cepust | OcBauBaTh  NOHSATHS:  WUCIBITAHUE,  CEPUS
HE3aBHUCHMBIX HCTIBITAaHUN JI0 | HE3aBUCHMBIX HCIIBITAHUH.
IepBOTO ycrexa. Cepus | llpuBoauTh NpHUMepbl  CEepPHH  HE3aBUCHMBIX

IINTIOTHOCTHU
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HE3aBUCHUMBIX WCIBITAHUN | UCIBITAHUU.
bepuymnm. Pemars 3amauMm  Ha TIOMCK  BEPOATHOCTEH
IIpaxTuyeckas pabora C | coOBITHI B cepuH UCIIBITAHUI 10 NEPBOTo ycrexa
UCTIOJIb30BaHHEM 9NEKTPOHHBIX | U B CEpUSX UCIbITaHUH bepHymiu.
Ta0IHI H3yyats B Xo0Ae NpaKTHYeCKOH padoThl C
HCIIOJIb30BaHUEM 3NEKTPOHHBIX TabIMIl
BEPOSATHOCTH COOBITUIl B CepUsAX HE3aBUCHUMBIX
HUCTIBITAHUN
Cayuaiinble BesmuuHbl u | CiyuaiiHas BenuunHa. | OcBaMBaTh NOHSITHA: CIydaiiHas BeJNIWYMHA,
pacnpe/eaeHus Pacnipenencune BEPOSITHOCTEH. | paclpeneieHue, Tabamia pacrnpeneneHus,
64) Huarpamma pacnpeznencans. CymMma | Iuarpamma pacrpeesieHus.
u IIPOU3BENICHUE ciny4aiiabix | IlppBoauTh HpUMepbl paclpenciaeHuil, B TOM
BesnauH. [IpuMepsl pactpeneneHni, | Yucie reoOMeTpUIecKOro 1 OMHOMHUAIBHOTO.
B TOM uHciae reomerpuueckoe u | CpaBHHUBaTh pacnpeneneHus CITyJaifHBIX
OGuHOMHATBHOE BEJINYNH
HaxomuTh 3HaueHHs CyYMMBl U TIPOU3BEICHUS
CJTy4aliHbIX BEIUYHH.
CTponTh W pacno3HaBaTh TI'eOMETPHUECKOE U
OMHOMMAIBHOE pacIpe/Ic/ICHHE
O0o00meHue u | OnucarensHas CTaTHUCTHKA. IloBTOPATH U3yYCHHOE U BBICTPAUBATH

cucTeMaTu3anus 3HAHUI

69

Crny4aliHple OMNBITHI M BEPOATHOCTHU
cirydaitHbIX coObITHi. Onepanuy Haj
COOBITHSMH. OneMeHTHI
KOMOHMHATOPHKH, cepun
HE3aBUCHMBIX HCIIBITAHUH

CUCTEMY 3HAaHUHI
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IHoypoyHoe niianupoBanue 10k

Ne | HaumenoBanue paszgenos u teM | Kosmmuectso yacos | lara Bunsl nesrensHocTH Bunsl ONEKTPOHHBI
IPOTPAMMBI Beer| KOHTp| mpaxT KOHTPOII | € pecypChI
0 |pab. |pad. A

Paznenl.lIpeacraBieHne1aHHBIXHOMMCATEILHASCTATHCTHKA — 4 Yaca

1.1. | [IpeacraBneHue TaHHBIX C 1 H3BaekaTbuH(OPMANNION3TAOTUITUANATPAMM, HCIIO0JIB30BATHTA0 https://ww
HIOMOIIBIO TAOJIHUI] U IUArpamMmm JIMLBIAAAAT PAMMBLIIISTIPEICTABICHUSCTATHCTHYSCKUX TAHHBIX. w.yaklass.ru

HaxoauTtbonucaTrenbHbleXapaKTePUCTUKUAAHHBIX.

1.2. | Cpennee apudmMeTnueckoe, 1 Bu1aBUraTh,KPUTHKOBATHIHIIOTE3bIOXAPAKTEPECITYYaHHONN3MEH https://ww
MeIMaHa YHBOCTHHONPEACstomuxeéhakropax w.yaklass.ru

1.3. | Hauboubliiee u HanMeHbIIee 1 https://www.y
3HAYCHHUS, pa3Max, AUCIICPCHs, aklass.ru
CTaHJAPTHOE OTKIIOHCHHUE
YHUCJIOBBIX HAOOPOB

1.4. | IIpaktrueckas pabora 1 1 [paktuy https://www.y
«[IpencraBieHue TaHHBIX U eckas  [aklass.ru
oIucaTeIbHasi CTATHCTUKA pabora;

Hroronopazneny 4

Paznen2.Ciy4aiiHbIeONbITHINCITY YA HBIECOOBITHSI,ONBITHICPABHOBO3MOKHBIMHIJIEMEHTAPHBIMUM CX01aMH — 3 yaca

2.1. | CnyuaitabieskcniepuMeHThI(ombl | 1 BoigensitbHATIPpHMepax https://ww
ThI)UCTy4YaitHbIECOOBITHSL. DlleMe CIIy4aiiHbIECOOBITHSIBOTMCAHHOMCITY YaltHOMOTIBITE. w.yaklass.ru
HTApHBICCOOBITHI(MCXO/IbI) @ opMyJIHPOBATHYCIOBHATIPOBEICHHUSCITYYAIHOTOOTIBITA.

2.2. | BepostHocThCITydaiiHOrOCOOBITHS| 1 HaxoauTbBeposITHOCTUCOOBITHIBOTIBITAXCPABHOBO3MOKHBIMHUHCXO https://ww
BeposiTHOCTH COOBITUIHBOTIBITaX JIaMH. w.yaklass.ru
CPaBHOBO3MOKHBIMUAJIEMEHTAPHH MoaempoBaThOMNBITHICPABHOBO3MOKHBIMHUAJIEMEHTAPHBIMHUHICX 0T
MHCOOBITHUSIMH. aMHBXO/ICIPAKTHUECKOHPAOOTHI

2.3. [lIpaktuueckaspadora«Ciydaiinbie| 1 1 [TpakTiue https://www.y

MBITH U CITy4YaifHble COOBITHS, ckasipaboTaklass.ru
OIBITHICPAaBHOBO3MO)KHBIMHUIJIEMEH a

APHBIMUUCXOJAMW»
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Hroronopazneny 3
Pa3gen3.Onepannunaaco0bITUSIMU,CI0KeHUEBEPOSITHOCTelH — 3 yaca
3.1. | OnepanuuHaICOOBITHSIMH: 1 Hcnoab30BaThanarpaMMbI JHIepancIIOBECHOCOMTUCAHNECOOBITUI https://ww
NepeceueHme,00beTMHEHUECOOBIT U1 OPMYITUPOBKUUHU300pAKEHUI00 b TMHEHUSIUTIEPECEUEHUICO0 w.yaklass.ru
WU, ITIPOTUBOIIOIOKHbIE BITUHI
COOBITHS PemaTb3aiauncrcionb30BaHUEMPOPMYIIBICIIOKEHUSBEPOSITHOCTE
3.2. | lnarpammbIdiinepa 1 i https://www.y
3.3. | DopmynacioKeHUsIBEPOSTHOCTEMH| 1 aklass.ru
Hroromnopaszneny: 3
Paznend.Y cjioOBHASIBEPOSITHOCTD,A€PEBOCTYUAHNHOT00NIBITA,(hOPMYJIANOTHONBEPOATHOCTUMHE3ABUCUMOCTHCOOBITHH — 6 YacoB
4.1. | YcIIoBHasIBEPOSITHOCTD 1 PemaTtb3a1auynHaHaX 0’KICHUEBEPOSATHOCTEHCOOBITUI, BTOMYKCIICY https://ww
CJIOBHBIXCITOMONIBIOICPEBACTYYaTHOTOOTIBITA. w.yaklass.ru
4.2. | YMHOXEHHUEBEPOSTHOCTEH 1 OnpeaenssTbHE3aBUCUMOCTHCOOBITUNHIIOOPMYIEUTTOOPTaHU3ALIUN https://ww
CITy4aifHOT OOTIbITA w.yaklass.ru
4.3. | lepeBocimyuaitHOro3KciepuMeHT | 1 https://www.y
a aklass.ru
4.4. | DopMynanoIHONBEPOATHOCTH 1 https://www.y
aklass.ru
4.5. | He3aBuCHMBIECOOBITHUS 1
4.6. | [Ipaktrueckasipadbora«yYcnoBrHas | 1 [TpakT
BEPOSTHOCTb,/IEPEBOCITYYaHOT00 1 uJecKa
bITa,POPMYIIAIIOTHOUBEPOSTHOC spaboT
TUHUHE3aBHCUMOCTHCOOBITHI a
Hroromnopazneny: 6
Pa3nenS.JeMeHTHIKOMONHATOPUKH — 4 yaca
5.1. | KomOunaTtopHoenpaBuioymHoxe | 1 M cnoJ1b30BaThIIPaBUIIOYMHOXKEHUSUIATIEPEUNCICHUSICOOBITUHBCITY https://ww
HUSI. JAITHOMOTIBITE. w.yaklass.ru
5.2. | IlepecTanoBkumndakTopua 1 [loub3oBaThesipopmyrolinTpeyroanpHuKoMI lackansisonpeaeneHn https://ww
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STYMCITACOYEeTaHU N w.yaklass.ru
5.3. | Yucnocoueranuii. Tpeyronsuuxll | 1 https://www.y
acKaJIs aklass.ru
5.4. | ®opmynabunomaHbroToHa 1 https://www.y
aklass.ru
Uroronopazneny: 4
Pa3nen6.Cepunnoc/ieioBaTeIbHBIXHCIBITAHNIN — 3 yaca
6.1. | bunapusricayyaiapionbIT(Mcb| 1 Pa30mBaThCi10KHBIEAIKCIIEPUMEHTHIHAOTACIbHBIEUCTIBITAHMS. https://ww
TaHUE),yCIeXuHeyraya OcBauBaTHNOHATHSA MICTIBITAHUE,CEPUSTHE3aBUCUMBIXUCIBITAHUH. w.yaklass.ru
6.2. | HezaBucumbiencnbiranus.Cepus | 1 IpuBoaUTHEIPUMEPBICEPUITHE3aBUCUMBIXHCIIBITAHUH. https://ww
HE3aBHCHUMBIX Pemarp3a1auMHanoOnCKBEPOSITHOCTEHCOOBITUMBCEPUUHICTIHITAH w.yaklass.ru
ucneITanuiigonepeoroycrexa.Ce HII0NIEPBOr0yCIEXauBCEPUAXUCIIBITAHN I bepHY N,
PHUSTHE3aBUCUMBIX N3yuyaTbBX0/1eNPaKTHYeCKOHPAOOTHICHCIIONH30BAHUEMDJICKT
ucnbITaHui bepHyIIIH. POHHBIXTAOIUIBEPOSTHOCTHCOOBITUHBCEPUSIXHE3ABHCUMBIXHCII
6.3. | [IpakTHyeckaspaboTacuCIoNb30B | 1 1 BITAaHUN [Mpakrtuu https://www.y
AHUEMDJICKTPOHHBIX TA0IHIITIOTEM 1 eckaspabjaklass.ru
e:«CepuurocienoBaTeIbHbIXUCTT oTa;
BITAHUID)
Hroronopasneny: 3
Pa3nen7.CayyaiiHbleBe IMUMHBIMPACIPeiesieHust — 6 4acoB
7.1 | CnyuaiiHasiBeIMuMHA 1 OcBanBaTBLNOHITHSA:CITyHaitHAsIBETUYNHA, pACTIPEICIICHHIE, Ta0 I https://ww
7.2 | PacnipenenenueseposTHocTei 1 pacripeieieHus, inarpaMmapacipe ieleHusl. w.yaklass.ru
[IpuBoAUTHIPUMEPBIPACTIPEACTICHHA, BTOMUYHCIETEOMETPUIECKOTO
7.3 | AuarpammapacnpeaeneHus 1
MOMHOMHUATIBLHOTO.
7.4 | CymmanmponsBeeHnecTyqaiinsr | 1 CpaBHUBATbPACIIPEICICHUSACTY YAl HBIX BETHIHH https://www.y
XBEJIMYUH aklass.ru

HaXOI[I/ITbSHa‘-IeHI/IHCYMMLII/IHpOI/BBC,[[CHH)ICJIy‘-IB.fIHBIXBCJ'II/I‘-II/IH.

7.5 | [IpumepsipacipeieIeHHA,BTOMYH| 2
CJIETEOMETPHUYECKOSHOMHOMHU AT
HOE

CTpouThbHpacno3HaBaTh
reoMeTpUUECKOCHOMHOMUATBHOEPACTIPEICTICHIE

Uroronopazneny: 6




49

Pa3nen8.00001eHMeNCHCTEMATH3ALUASHAHUM — 5 YacoB

8.1. | OnmcaTenpbHAsACTaTHCTHKA 1 IMoBTOPATHH3YYCHHOCHBBICTPANBATHCUCTEMY3HAHMI https://ww
w.yaklass.ru
8.2 | Ciny4aiiHBICONIBITHIMBEPOSTHOCTH | 1 https://ww
CITy4aiiHBIX COOBITHI w.yaklass.ru
8.3 | Onepanuu HaACOOBITUIMU 1 https://www.y
aklass.ru
8.4 | DieMeHTHIKOMOUHATOPUKH,CEprH| 1 https://www.y
HE3aBUCHMBIXHUCIBITAHHH aklass.ru
8.5 | UroroBaskoHTpobHasspaboTa 1 KOHTp.pa
6ota
Hroronopasaeny: 5
OBIIEEKOJIMYECTBOYACOB 34
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11 knacc (He menee 35 4)

Haszpanue pa3saena (Tembl)
(KoJIMYECTBO YACOB)

OcHoOBHOe coiep:kaHue

OcHOBHbBIE BHIBI
JAeSITeJIbHOCTH 00y4aloIuxcst

IHoBTOpeHue, 00001mIeHUE U Crnygaiinsie OTIBITHI u | IIoBTOpATE M3yYEHHOE U BBICTPAUBATH CUCTEMY
CHCTeMATH3ALUs 3HAHUI BEPOSITHOCTH CIIy4JalHbIX | 3HAHUI
4 q) coOprtiii. Cepuu HE3aBHCHUMBIX
WCIIBITaHUH. Crnyuaiinbie
BEMYMHBI U pacnpeeseHus
MaTtemaTH4ecKoe IIpumepsr npuMeHeHus | OcBauBaTh IMOHATHE MAaTEMaTHUECKOTO OXKHUIAHUS.
0:KHIaHue cJIy4aifHOM | MaTeMaTHYECKOrO oxunanus | [IpuBomuth W 00CyXIaTb NpPUMEPHl MPUMEHEHHS
BeJINYUHBI (cTpaxoBaHue, joTepes). | MaTeMaTH4ECKOro OKUIAHUS. Boraucnars
(4 4) Matemartuueckoe OKUJIaHUE | MaTeMaTH4YeCKOoe OXKHUIaHHUe.
CyMMBI CIy4alHBIX BeIM4YUH. | [croab30BaTh NOHSATHE MATEMATUYECKOTO OKUIAHUS
Maremartuueckoe 0’)KMJAHHUE | U €ro CBOMCTBA IPU PELUIECHUU 3a4a4.
TEOMETPUIECKOTO n | Haxonuts o U3BECTHBIM ¢dopmynam
OMHOMHATIBHOTO PACTIPENETICHUN | MaTeMaTHYECKOe OXKHAAHWE CYMMBI CIydYaifHBIX
BEITHYUH.
Haxonuts o U3BECTHBIM (hopmynam

MATCMaTHUYCCKUC OXHJIaHUA cnyqaﬁme BCJIMYHH,

UMEIOIUMX TeOMeTpUYeckoe U OMHOMHAIBbHOE
pacnpeseneHus
Jucnepcust ¥ cranaaprHoe | Jucmepcuss u  crangaptHoe | OcBauBaTh MOHATHS:  JUCHEPCHs, CTaHIapTHOE
OTKJIOHEHHE CIy4ailHOM | OTKJIOHEHHUE. Jucnepcuu | OTKIOHEHUE CIIy4allHOU BEJIMYMHBIL.
BeJINYUHBI TeOMETPUYECKOTO u | Haxoaute AucCHepcuio Mo pacripeieneHulo.
4 q) OMHOMHAJTIBHOTO pacmpeneineHus. | Haxoautes 10 u3BeCTHBIM (hOpMyJiaM JTUCIICPCHUIO
[Ipaktiueckas pabora C | TEOMETPHUYECKOTO " OMHOMHAIBHOTO
UCIIONIb30BaHUEM  3JIEKTPOHHBIX | PAcIpeeNieHns, B TOM YHCJIE B XOIE MPaKTHYECKOH
TabIHI paboTHI ¢ MCIOTb30BAHNEM HIICKTPOHHBIX Ta0JIHIL
3aKoH 00IbIINX YHCes 3aKkoH OonbIINX YHceNl. | 3HAKOMHTBCS c BBIOOPOYHBIM METOIOM
B Brrbopounsrit METOJ | MCCIEAOBAaHUS COBOKYITHOCTH JaHHBIX.
UCCIIEIOBaHMUI. W3yuatp B XOme IIPakTHYECKOH paboOTBI ¢
IIpaktnueckas paboTa ¢ | HUCIOJB30BaHHEM DJICKTPOHHBIX TaOJIUI] MIPUMEHEHHE
HCITIOJIB30BAaHUEM  3JIEKTPOHHBIX | BEIOOPOYHOIO METO/A MCCIIECTOBAHUS
Ta0JIHIL
HenpepsbiBHbIe ciay4aiinbie | [Ipumepst HempepbIBHBIX | OcBamBaTh MOHATHS: HEMpPEpBIBHAs — CIydaiHas
BeJTHYUHBI CllyyalHbIX BeduuuH. DYHKIMS | BEIMUMHA, HENPEpbIBHOE pacnpeneseHue, (yHKIUs
(pacnpeneJieHus) IUIOTHOCTH pacnpeneneHus. | MIOTHOCTH BEPOSTHOCTH.
2 v) PaBHOMepHOE pacnpeneneHue U | IIpuBOOUTH mHpHUMEpPHl HEHPEPHIBHBIX CITydailHBIX
€ro CBOMCTBA. BEJINYNH.
Haxomute BeposSTHOCTH COOBITHH 1O JaHHOU
(YHKIMM IUIOTHOCTH, B TOM YHCIE PaBHOMEPHOTO
pacripeaeneHus
HopmansHhoe 3angaum, TIPUBOISIIIE K | OcBanBaTh NOHATHS: HOPMAIBHOE paclpeieeHue.
pacnipeneieHus HOPMJIFHOMY  paclpeZielieHuio. | BeInensiTe 1mo omnucaHuio ciaydaifHble BEIHYHHBI,
(29) @OyHKIMS TIOTHOCTH M CBOWCTBA | pacmpelieNiéHHbIE 0 HOPMAIEHOMY 3aKOHY.

HOPMAJIBHOTO PACTIPE/ICIICHHSI.

[IpaxkTryeckas pabora c
HCIIOJIB30BAHUEM OJICKTPOHHBIX
TaOIUIL

IlpuBoauTe TpuMepsl 3a4ady, MNPUBOIAIINX K
HOpMaJIbHOMY pactpeeneHuto. HaxoauTe yncioBsie
XapaKTepUCTUKU HOPMAJIBHOTO pacrpeeseHuss o
HU3BECTHBIM (OPMYIIaM.

Pemiats 3ay1aun, cBsi3aHHBIE C IPUMEHEHUEM CBOMCTB
HOPMaJIBHOTO pachpeiesieHdi, B TOM 4YHCIE C
HCIOJIb30BaHUEM SJICKTPOHHBIX TaOJIHII

IHoBTOpeHue, 0000MIEHUE U
cucTeMaTH3alus 3HAHUHI
(16 v)

IIpeacraBnenue JaHHBIX C
MOMOIIBI0 TAOJHII U JHarpamm,

onucaTenbHas CTaTUCTHKA,
ONBITBI C PaBHOBO3MOXHBIMU
31€MEHTapHBIMU COOBITHSIMH,
BBIYUCIICHUE BEpPOSATHOCTEHN
coOBITHI c [IPUMEHEHUEM

dhopMyn 1 rpadUECKIX METO0B

IloBTOpSATP H3yUYEHHOE W BBICTPAUBATH CHUCTEMY
3HAHUHA
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(xoopanHaTHaAs TpsiMasi, IEPEBO,
muarpamma Oifniepa), cirydaifHble
BEJIMUMHBI W  paclpe/esieHus],
MaTeMaTHYEeCKOoe OKUJIaHUE
Cly4aitHO! BeJIMYMHBI
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MNnaHnposaHue 11 Knacc

Ne  |[HaumMeHOBaHUEpa3AEIOBUTEM KonnuectBouacoB |/lata  |BuasigesTelIbHOCTH Bunsl, DIIEKTPOHHBI
BCETO[KOHTD. [[TpaK. (bopMBIKOH [e0OpazoBaTel
pabot [pabot TPOJIS BHBIEPECYPCHI
Paznenl.lloBropeHue,00001eHMencUCTEeMATH3ALMA3ZHAHUI — 4 Yaca
1.1. |CnyuaiiHbI€ONBITHIMBEPOSITHOCTHUC |2 [ToBTOPATHEU3YUEHHOEUBBICTPAUBATHCUCTEMY3HAHU I
Ty4aitHBIXCOOBITUI
1.2. |CepunnHe3aBUCUMBIXUCTBITAHUN |1
1.3. |CnyuaitHpleBeTMIUHBINpAcpene (1
eHUS
Hroronopazneny 4
Pasznen2.MaTtemaTnueckoe O:KMIaHUECTyYaiiHOMBeIMYHHBI — 4 yaca
2.1. |[Ipumepsl IpUMEHEHUS 1 OcBanBaThIIOHATHEMATEMATHYCCKOTO0KHUTaHUSL. https://ww
MaTeMaTHUYECKOTOOKUIaHus(cTpa [IpuBOIUTHEHOOCY K IATHIIPUMEPBHITPUMEHEHHUS w.yaklass.ru
XOBaHHE,T0TEPES). MaTEeMaTHYECKOT00KHIaHUS. BEIYUCISIThMATEeMATHYECKOCOKH TaHN
2.2. [Maremarnueckoe oXumgaHue 1 e. https://ww
CYMMBICITyYalHBIX BEIMYMH Mcnonp30BaTh MOHATHE MATEMAaTHYECKOTO OKUIAHUS U €T0 w.yaklass.ru
2.3. [MaTtemaTtuueckoe 2 CBOICTBa MpH perieHnu 3a1a4. HaxoIuTe mo N3BECTHBIM [paxTiraec https://www.y
05KMIaHUETEOMETPUYECKOTO U (hopMyam MaTEeMaTHIECKOE OKUIAHIE CYMMBI CITyJailHBIX kasipabora [aklass.ru
OMHOMHUATIBHOTOpACPEIeNIEHN BenM4MH. HaX0IUThIIOU3BECTHBIM
7t (hopMyTaMMaTeMaTHICCKUCOXKUTAHUSCTY YA HBIX BETHUNH, UMETO
[IXTEOMETPHUECKOEMOMHOMUAIbHOEPACTIPEACTICHHS
Hroronopazneny 4
Pasnen3.[ucnepcusiucTaniapTHoe OTKJIOHEHHeCyUaiiHOWBeJINYMHbI — 4 yaca
3.2. |ducnepcuu reoMeTpUIeCcKOro 2 OcBanMBaTbNOHATUA: AMUCMEPCUA,CTAHAAPTHOEOTKNOHEHMECyYalHO https://ww
MONHOMHAIBHOTOPACTIPC/ICICHHSL. iBeNnUMHbI.HaxoauTbancnepcumio no pacnpeaeneHuio w.yaklass.ru
3.3. |[IpakTudeckaspaboracucmonb3oall 1 [TpakTu https://ww
HUEMDIIEKTPOHHBIXTA0IHII yeckasp  |w.yaklass.ru
noreme:«Jlucnepcus u abota
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CTaHJapTHOE
OTKJIOHCHHECTYYaliHOMBETUYMHbI
>

Hroronopasueny: 4
Pa3nend.3akoH00abmuxymces — 3 yaca
4.1. |3aKOHOONBIINXYKCET 1 3HAKOMUTBCSACBHIOOPOYHBIM https://ww
METOIOMUCCIICIOBAHUSICOBOKYITHOCTUIAHHBIX. w.yaklass.ru
4.2. |BpIOOpOYHBIMETOUCCIICIOBaHMI|1 M3yuyaTh B X0/ MPAKTUIECKON pabOTHI C UCIIOJIH30BAHUEM https://ww
DJICKTPOHHBIX TAOJIHII TPUMCHECHHE w.yaklass.ru
4.6. [[Ipaktuyeckasipaboracucioyib3opall BbI0OPOYHOTOMETOIANCCIIEIOBAHHS [Mpaktu  |https://www.y
HUEMAJICKTPOHHBIX Ta0JIUI] 110 gyeckasp  |aklass.ru
TeMe: «3aKOHOOIBIINXINCEID) abota
Hroronopasueiny: 3
PasznenS.HenpepoiBHbICCTyYaliHbIeBeJINYMHBI(pacnpeaeaeHus) — 2 yaca
5.1. |[Ipumepbl HENPEPHIBHBIX 1 OcBauBaThIIOHSATHS : HENIPEPhIBHAS https://ww
CiTydaiiHbIXBeTUYNH. DyHKIHS cllydaiiHasiBeIMUMHA, HEIIPEepbIBHOEpACIIpeieieHue, Py w.yaklass.ru
MIOTHOCTHUPACTIPEACIICHUSI. HKIUSITUIOTHOCTHBEPOSTHOCTH.
5.2. |PaBHOMEpHOEpacIpeaeIeHUEH 1 [ [prBOAUTEIIPUMEPBIHETIPEPBIBHBIX CITYy YA HBIXBETUYN https://ww
€roCBOMCTBA H. w.yaklass.ru
HaxoauThBeposATHOCTUCOOBITHIIIOJaHHON (DY HKITUUTLT
OTHOCTH,BTOM YHCIIEPABHOMEPHOTOpACIIpEACIICHUS
Wroromnopasneny: 2
Pa3nen6.HopmanbHoepacnpenejienue — 2 yaca
6.1. [3amaum, mpUBOIAIINE K 1 OcBauBaThMOHITHS :HOPMAJIbHOEPACTIPEIEIICHNE. https://ww
HOPMaTbHOMYPACIPEICIICHUIO. BhIZIeNATh IO OIMCAHHIO CITyYaifHbIC BETHYHHBI, w.yaklass.ru
DyHKIUA pacrpeeéHHbIe 10 HOPMAILHOMY
MIOTHOCTUHCBONCTBAHOPMAITEHOT 3aKoHy. [ [pHBO U THIIPUMEPBI3aTaY, TPHUBOIAIXKHOPM
opacnpeeIeHus anbHOMYpacnpeeneHno. HaxomuTerurcnoBeiexapakTep,
6.2. ([IpakTHueckaspabOTaCHCIIONb30Ba|l VCTUKHHOPMAJIEHOTOPaCIpeIeIeHUATION3BECTHEIM(OP https://ww
HUEMDIIEKTPOHHBIXTA0JINIL MynaM.Perate 3a1a4n, cBsi3aHHBIE C MPUMEHEHUEM w.yaklass.ru
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noreme: «HopmanbHoepacpenene

HI)

CBOMCTB HOPMAJIBHOT'O PacCIpele/IeHU, B TOM YHCIIe
CHCII0JIb30BAaHHEMIEKTPOHHBIX Ta0JIUIY

Wroronopaszaeny: 2
Paznen7.IloBTopenne,00001eHnencucTeMaTH3allUsI3HAHUI — 15 yacoB
7.1 |IIpencraBieHUEAaHHBIXCIIOMOIIH |3 [10BTOPSATH M3yYEHHOE U BHICTPAUBATH CUCTEMY https://ww
F0TAOJIHIM JHarpaMm 3HAHUUN w.yaklass.r u
7.2 |OmnucarenbHasICTaTHCTUKA 2 https://ww
w.yaklass.ru
7.3  |OnBITBICPAaBHOBO3MOKHBIMHUAIIEME |2 https://ww
HTAPHBIMUCOOBITHSIMU w.yaklass.ru
7.4 BblumciacHHE BEPOSTHOCTEH 3 https://www.y
COOBITHII cripMeHeHHEM (HOPMYT | aklass.ru
rpaduIeCKUXMETOI0B(KOOPAMHATH
asTpsMast,IepeBo,IuarpaMmaliiie]
a)
7.5 |CnyualiHpleBeTUIHHBIUpACIPEET (2
CHUSI
7.6 |MaremaTtudeckoe OKUIaHHE 2
CIly4allHOMBEIUYUHBI
7.7 [AroroBaskoHTpoJIbHasIpaboTa 1 KOHTPOJIbH
paboTta
Hroronopaszaeiny: 15
OBUIEE KOJIMYECTBO YACOB 34

[1OIIPOT'PAMME




55



56

Mpunoxenune 1

MNMoypo4Hoe nnaHMpoBaHue anrebpa 10knacc



KoJsnuecTBO 4acos

DJIeKTPOHHBIE

Ne (uudposbie)
/ HaumeHnoBaHnme pa3aesioB M TeM NPOrpaMMbl B KonTpoabHbIe [pakTH4eckue o0pa3oBaTe/ibHbIe
n/n cero
padoThI padoThI pecypchbl

MHoOXecTBa pallUOHAIBHBIX U JE€HCTBUTEIbHBIX 14 1

yrcen. PannoHanbHble ypaBHEHNS 1 HEPABEHCTBA

Oynknyuu U rpaduku. CTeneHs ¢ HeIbIM 6

MoKazaTreyneM

Apudmernyeckuii KOpeHb N-0if cTeneH . 18 1

WppaunonanbHble ypaBHEHUS 1 HEPABEHCTBA

DopMyIbl TPUTOHOMETPUU. TpUTOHOMETPUUYECKHE 22 1

YpaBHEHHUS

[locaenoBaTebHOCTH U IPOIPECCU 5

[loBTOpenue, 06001IIeHNE, CCTEMaTH3als] 3HAHUH 3 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0




Tema ypoxka KoJsmmuecTBO Yyacos Tlata DJ1eKTPOHHbIE BocnurarebHbli
Beero KoutpoabHubie [[IpakTu| Y3Y4eHHS  mudpposbie HOTeHIHAJ
paboThbI YyecKue oOpa3zoBaTebHbIE
padoThI pecypchbl
1 https://resh.edu.ru/
" PCTETUYECKUM OTHOILLCHUEM
MHoecTBO, onepaluu Hajl subiect/lesson/611/
MHOKeCTBaMU. JlarpaMMel https://resh.edu.ru/ [K MUPY, BKIIIOHASA SCTCTUKY
Ditnepa—BenHa subiect/lesson/612/ \MatemaTHUeCKUX
3aKOHOMEPHOCTEH.
PanyonansHble unca. 1 httD://mathe BOCIIMTAHUE YBAXKCHUSI K
e.ru/or/eqe/
OOBIKHOBEHHBIC U JCCITUYHBIC ain TpyAy, pe3yibTaTaMm
IpoOu, IPOLEHTHI, 0ECKOHEYHBIE TpyJa , OpUeHTalus Ha
MEPUOTUYECKUE APOOH NOoJy4YeHue npoeccun
Apudmernyeckue oI uu 1 https://resh.edu.ru/ | 1 anme vecrocTn
prMETITIECKHE ONepaLuH ¢ subiect/lesson/4730 OCIMTAHUE HECTHOCTH,
paIoHaIbHBIMH YHCIIaMH, /s JIOOPOTHI, MUJIOCEPIIHS,
npeoOpa3oBaHuUs CITpaBeJIMBOCTH,
. tart/149073/
YHCIIOBBIX BBIPaKEHHH TIPYKEI00us 1
B3aMMOTIOMOIIIA



http://mathege.ru/or/ege/Main
http://mathege.ru/or/ege/Main
http://mathege.ru/or/ege/Main

[Ipumenenne 1 BOCITUTAHHUE JTIOOBH K

Ipobeit u ponHOMYy Kparo, Ponune,
MPOIICHTOB JIJIst CBOEMY HapOIy, YBaXKEHHUS K
peleHus mpyruM Hapoaam Poccwm;
MIPUKJIATHBIX 3a/1a4 MCTOPUYECKOE TPOCBEIIECHIE

U3 pa3IUIHBIX
OTpacJiiel 3HaHUKN U

pEaJIbHOM KU3HU

[Ipumenenue 1 httD:/mDr.ru/ ACTETUYECKUM
npobeit n OTHOIIICHUEM K MUDY,
MIPOLCHTOB JJIsA BKJIIO4Yas 5CTCTUKY
peUICHUA MaTEMAaTUYCCKUX
HNPUKIIAIHBIX 3a]a4 3aKOHOMEPHOCTEM.
13 pa3sIMIHbIX
OTpacJyiel 3HaHUK 1
pEaIbHOM KU3HU
JleiicTBUTeNbHb € |1 c(hOpMUPOBAHHOCT
qucia. b0 YMCHUA
ParmonanbHbie U
IIPUMCHATD
MppalliOHAILHEI €
MaTEMATUYCCKHUEC

qHcia
3HaHHUA B HHTCPCCax

3JI0POBOTO U
0€30MacHOTo



http://fipi.ru/




o0pa3a XH3HU

Apudmernuecku e

7 oni:paulxm c httD://matheqge.ru/or/ege/Main
JeHCTBUTEIBHBI MU
qrcIaMu
[Tpubnmxénnbie BOCIIHTaHUE YBAKECHUS K
BBIYUCIICHHS, TPyAy, pe3yJbTaTaM
npaBuiIa TpyZAa , OpUEHTAlMs Ha
g OKpPYTJICHUS, noJry4eHue npogeccun
MPUKUTIKA U
OLICHKA
pe3yibTarta
BBIYHCIICHUH
ToxnecTsa u BOCITUTaHUE YECTHOCTH,
9 TOXKIECTBEHHEIE httD://fiDi.ru/ JI00POTBI, MHTOCEPIH,
peoopa3oBaHus ;1;1; ::iilgzzc;n’
B3aMMOIIOMOIIH
VYpaBHeHue,
10 KOPEHb
YpaBHEHHUS
BOCIIUTaHUE JIIOOBH K
poaHomy Kkpato, Ponune,
Hepagenctso, CBOEMy Hapoxy,
11 pelttenne festival.1 september.ru yBAKCHIS K ADyTHM
HCPABCHCTBA Hapoaam Poccuu;

HUCTOPHUYICCKOC
MIPOCBCIICHUC



http://mathege.ru/or/ege/Main
http://fipi.ru/
http://festival.1september.ru/




MeTton

12
WHTEPBAJIOB
Perirenue 1ensix u
BOCITUTAHHE YECTHOCTH,
JPOOHO-
13 paLMOHATEHBIX httD://fiDi.ru/ ZI00POTBI, MUIIOCEP/IHS,
. CIIPaBEIIMBOCTH,
ypaBHCHUH U
HEPaBEHCTB Apyemobus n
B3aHMOTIOMOTITH
KontponbHas
paboTa 1o Teme c(OpMHUPOBAHHOCT
"MHoxecTBa bIO YMCHU/I
panroHAJIIbHBIX U IIPUMCHATDb
14 NENCTBUTEILHBIX httD ://matheqe. ru/o r/eqe/l\/l aln MaTeMaTHYECKHE
el 3HAHUSA B MHTEPECAX
PanuyonanbHbie
3JI0POBOTO U
YpaBHEHUS U
HepaBeHCTB" Oe3omacHoOro odopasa
KN3HU
3CTETHYECKUM
DyHKIMSI, CI10COOBI OTHOIIIEHUEM K MUpY,
3a1aHus BKJTFOYASI 3CTETUKY
15 (byHKIHH. MaTeMaTHYECKUX
Bzaumuo 3aKOHOMEPHOCTEH.
oOparHbIe
byHKIIIN
c(hopMHUPOBAHHOCT
16 | Lpadux pyniwm. festival.1 september.ru IO YMCHHS
Obuacts IIPpUMCHATDb

OIpPCACIICHUA U



http://fipi.ru/
http://mathege.ru/or/ege/Main
http://festival.1september.ru/




MHOKECTBO
3HA4YCHUN

¢dbynakmun. Hymm

MAaTCMAaTHYCCKHUC
3HaHUA B HHTCPECaAxX
340pOBOTO U

GbyHKII.
TpoMesKyTKH 6e3omacHoro oopasa
3HaKOIIOCTOSTHCTBA KU3HU
YérHblie u
17 HEUSTHELE httD://matheqge.ru/or/ege/Main
byHKIIN
Crernens ¢ BOCIIUTAHHUE YBAXKCHUS K
ENTBIM TPyAy, pe3ysibTaTaM
MOKa3aTeJIeM. TpyJa , OpUCHTAIIHS HA
18 CrauaprHas httD://fiDi.ru/ HoydeHne mpodeccuu
(dhopMa 3anucu
JIEUCTBUTEIILHOTO
qucia
Hcnonb3oBanue
TOXOsIIeH c(hOpMHUPOBAHHOCT
(dhopMbI 3anucu b0 YMCHUS
JIEUCTBUTEIIHLHBIX IPUMEHSTh
19 mce s www.festival.1seDtember.ru MATEMATHUECKHE
PeIeHi 3HaHHUA B HHTCPCCax
MPaKTHIECKUX
saad i 3JI0POBOTO U
Npe/ICTAB eI Oe3omacHoro oopasa
JTaHHBIX KN3HU
o0 CreneHHast 3CTETUYECKUM

byHKIWM C

OTHOLUEHUEM K MUPY,



http://mathege.ru/or/ege/Main
http://fipi.ru/
http://www.festival.1september.ru/




HaTypaJIbHBIM U
LETBIM
nokasareiieM. E€

CBOMCTBa U TpaduK

BKJIFOYas1 3CTCTUKY
MAaTEMATHYCCKUX

3aKOHOMEPHOCTEH.

Apudmernuecku 1

BOCITUTAHHUEC YCCTHOCTH,

21 Koperb httD://mathege.ru/or/ege/Main AOOPOTI, MHIOCEP i,
HaTypaJbHOH CIIPaBETMBOCTH,
CTETeHU TIPYKETO0us 1
B3aMMOTIOMOIIIA
Apudmernyecku i
9 KOPCHb
HaTypaJbHOH
CTETIeH!
CaoiicTBa
apudmeTnyeckor o BOCTIUTaHUE YBAXKEHHUSI K
23 KOpPHS TPYY, pe3yibTaTaM
HaTypaJIbHOMH TpyJa , OpUSHTAIUS Ha
CTETIeH! nosryueHue npodeccuu
BOCIIMTaHUE JTFO0BU K
CBolicTBa poaHoMy kpato, Ponune,
apudmeTnyeckor o CBOEMY Hapo1y,
24 KOpHS festival.l september.ru YBANKEHHA K IPYTHM
HaTypaJbHOU HapozaaMm Poccuu;
CTETICHU HUCTOPHUYECKOE
MIPOCBEIICHUE
o5 CgoiicTBa BOCIIMTAaHUE YBAXKEHHUS K

apudmernyeckor

TPYAY, pe3yibTaTaM



http://mathege.ru/or/ege/Main
http://festival.1september.ru/




0 KOpHs
HaTypaJIbHOH

CTCIICHU

TpyJa , OpUEHTaLUs Ha

noJy4eHue npoeccuu

HeticTBus ¢

BOCITUTAHHUEC YCCTHOCTH,

apupMeTHIeCKn JIEiYG
26 | pud ] httD://fiDi.ru/ A0GPOTHL, MHIOCRPAHS,
MU KOPHSMH N- Oi CIPaBEAJIMBOCTH,
CTEIIEHU TIPYKETO0Hs 1
B3aMMOIIOMOILU
HeicTBus ¢
BOCIIUTaHUE YBAXKEHUS K
07 apuMETHICCKH
. T , pe3ybpTaTam
MU KOPHSIMU N- OU PYAY, pesy
TpyZAa , OpUEHTALMA Ha
CTETeHU pyna , op 1
rorydeHue npodeccuu
BOCHHUTaHNUE JIFO0OBU K
TeiicTaus ¢ ponHoMy Kpato, Ponune,
CBOEMY Hapo
08 apudmeTnyecKn y Hapoiy,
. YBa)KEHHS K APYTHM
MU KOPHSMH N- Oi
Haponam Poccuy;
CTEIICHH
UCTOPUYECKOE
NPOCBELICHNE
JewicTBus ¢
apuMeTHIECKH P
29 | pud httD://fiDi.ru/
MH KOpHSIMU N- Oi
CTETICHH
JewicTBus ¢
ApUPMETHYCCKHU H
30 P festival.1 seotember.ru

MH KOpHSIMU N- Oi1

CTCIICHU



http://fipi.ru/
http://fipi.ru/
http://festival.1september.ru/




Pemenne

HppaluoHaIbHBI X

9CTCTUYCCKUM

OTHOIIEHHUEM K MUPY,

31 . BKJTIOYAS SCTETHKY
YpaBHCHUHN U
HEPABCHCTR MATEMATHUYCCKUX
3aKOHOMEPHOCTEH.
Pemenue BOCIIMTAHHUC YCCTHOCTH,
32 | MPPAUNOHAMLHELX http://mathege.ru/or/ege/Main AOOPOTEI, MHUIOCEp/H,
YpaBHEHUHN U CIIPaBEIIINBOCTH,
HEPABEHCTB TIPYKETO0us 1
B3aNMOIIOMOIITH
Pemenmne
33 MppaltnOHATIBHBL X festival.l september.ru
YpaBHEHUU U
HEPAaBEHCTB
Pemenune
HPPAIHOHATEHBI X L BOCIIUTAHUC YBAKCHUS K
34 O— http://fipi.ru/ TPy, pe3ybTaTam
HEDABCHCTE TpyAda , OpUCHTAIWA Ha
P IMOJIYy4YCHUC HpOCI)@CCI/II/I
Pemenmne
35 MPpPALMOHATIBHBI X www.festival.lseptember.ru
YpaBHEHUH U
HCPaBCHCTB
CsoiicTBa 1
36 rpad UK KOpHS N-
O CTETICHH
37 CroficTea u http://mathege.ru/or/ege/Main BOCITMTAHHE YECTHOCTH,

rpaduk KOpHA N-

JI0OPOTHI,



http://mathege.ru/or/ege/Main
http://festival.1september.ru/
http://fipi.ru/
http://www.festival.1september.ru/
http://mathege.ru/or/ege/Main




OH CTEIeHu

MHJIOCEpaNS,
CIIPaBEIJIMBOCTH,
TIPYKETO0us 1

B3aMMOIIOMOIITH

Kontponphas

paboTa 1o Teme

BOCITUTAHHUE JTIOOBU K
ponHoMy Kparo, Ponune,

"ApudmeTrryeck CBOEMY Hapo1y,
. e PP BaXXCHUS K IPYTUM
3g | Wi Kopenb n-oif httD:/fiDi.ru/ Y o
CTEICHL Hapojam Poccuy;
VppamioHasHE! ¢ HCTOPUYECKOE
YpaBHEHHA 1 IIPOCBELCHNE
HepaBeHcTBA"
3CTETUYECKUM
CuHyc, KOCHHYC U OTHOLIEHHUEM K MUDY,
39 TAHI'CHC YHUCJIOBOI'O BKJIFOYas 3CTCTUKY
apryMmeHra MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH.
40 CuHyc, KOCHHYC H
TAHT€HC YHCIIOBOTO
apryMeHra
Apxkcunyc,
BOCIIUTaHUE YECTHOCTH,
ApPKKOCUHYC U 5
41 APKTAHTEHC httD://mathege.ru/or/ege/Main AIODPOTHL, MITOCEPAMA,
CHPaBEAIIMBOCTH,
YHCIIOBOTO
JIPYKemo0us 1
aprymeHTa
B3aMMOIIOMOIIH
www.festival.1seDtember.ru
42 Apkcunyc,

aApKKOCHHYC H



http://fipi.ru/
http://mathege.ru/or/ege/Main
http://www.festival.1september.ru/




apKTaHTEHC

YHCIIOBOTO
apryMenTa
TpI/IrOHOMeTpI/I‘I 3CTCTUYCCKUM
eckKas OTHOIICHUCM K MI/Ipy,
OKpY>KHOCTb, BKJIKOYasa SCTCTI/IKY
43 ONPEACIICHUE MATEMATHUYCCKUX
TPUTOHOMETpPHYE 3aKOHOMEPHOCTEH.
CKUX PpyHKIHAN
YHCJIOBOTO
apryMenTa
TpuronomeTpuyeckas
OKPYKHOCTS, c(hOpMHUPOBAHHOCTHIO
onpeaeacHue YMCHUA IIPUMCHATD
A4 TPHTOHOMETpHHECK httD://fiDi.ru/ MaTeMaTHYECKHE
UX yHKUHi 3HAHUS B HHTEpPECax
YHCJIOBOTO
370pOBOTO U
apryMeHra
Oe3omnacHoro oopasa
JKU3HU
BOCIIMTAHUE JIFOOBU K
ponHOMY Kparo, Poaunre,
OcHOBHEIE ) CBOEMY Hapoxy,
45 T — www.festival.1seDtember.ru VBaKEHHS K PYTHM
cKue (popmyJibl HaponaM Poccuu;
UCTOPHUYECKOE
IIPOCBEIICHHE
46 OCHOBHbIE httD://mathege.ru/or/ege/Main BOCITMTAHHE



http://fipi.ru/
http://www.festival.1september.ru/
http://mathege.ru/or/ege/Main




TPUTOHOMETpPHUHYC

ckue GopMyIbl

YECTHOCTH, JOOPOTHI,
MUIIOCEPINS,
CIIPaBEIINBOCTH,

TIPYKETO0us 1

B3aMMOIIOMOILU
OcHoBHbIE
47 TPUTOHOMETpPUYE
ckre GopMyITBI
3CTETUYECKUM
OcHOBHEIE OTHOLIEHHUEM K MUDY,
48 TPUrOHOMETpHYE httD://mathege.ru/or/ege/Main BITIOUAs ICTETHKY
ckue GopMyIbl MaTeMaTHYECKUX
3aKOHOMEPHOCTEM.
[IpeoOpazoBanue
4o | TPHrOHOMCTPIIC httD://fiDi.ru/
CKHUX
BBIpaKEHUI
ITpeo6pa3oBanne BOCITUTaHUE YECTHOCTH,
50 TPUTOHOMETpPUYE festival.1 september.ru J00POTHI, MUJIOCEPIHS,
CKHUX CHPaBEATIMBOCTH,
BBIpa)KEHUH JIPYKemo0us 1
B3aMMOIIOMOIIH
[IpeoOpazoBanue
51 TPUTOHOMETpPUYE
CKHUX
BBIPAKEHUH
N T— D -//TDL.ru/ N

TPUTOHOMCTPHUUIC

OTHOLICHUCM K MHUDY,



http://mathege.ru/or/ege/Main
http://fipi.ru/
http://festival.1september.ru/
http://fipi.ru/




BKJIFOYas 5CTCTUKY

CKHX
e MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH.
[IpeobpazoBanme
53 TPUTOHOMETpHHE httD://fiDi.ru/
CKHX
BBIpaYKEHUM
BOCTIITaHUE JIFOOBU K
pOIHOMY Kparo,
www.festival.1se
Perenne Dte mber.ru
o4 TPUTOHOMETPUIC Ponune, cBoemy Hapomy,
CKHX ypaBHEHHI YBKEHHUS K JIPYTHM
Haponam Poccuu;
HACTOPUYECKOE
IIPOCBEIICHHE
Pemenue
55 TPHrOHOMETpHYE httD://mathege.ru/or/ege/Main
CKHX ypaBHEHHI
Pemenue
o6 TPUTOHOMETPHUYEC
CKMX ypaBHEHMU
c(OopMHUPOBAHHOCT
57 Peterie b0 YMCHUA
TPUTOHOMETpPUYE
CKHX YpaBHEHUI [PUMCHATh
MaTEMATUYCCKHUEC

3HaHHUA B HHTCPCCax



http://fipi.ru/
http://www.festival.1september.ru/
http://www.festival.1september.ru/
http://www.festival.1september.ru/
http://mathege.ru/or/ege/Main




3JI0POBOTO U
6e3omacHoro oopasa

KU3HU
Perienue
) httDs://resh.edu.ru/subiect/lesson/6320/ BOCTIMTAHHE MI0GBH K
T‘pHFOHOM?TpH‘ICCKHX start/200020/ ponHoMy Kpato, Ponune,
ypaBHeHI/II/I CBoeMy HapO,I[y, yBa)KeHI/Iﬂ K

npyruMm Hapogam Poccuy;
HMCTOPUYIECKOE MTPOCBELICHUE

Pemenne
TPUrOHOMETpHYE 1 httD://mathege.ru/or/ege/Main

CKHX ypaBHEHHI

KonTponbhas BOCIIMTAHHE YBAKEHUS K
pabota mo Teme TPy, pe3yiabTaTam
"®opMyIbl TpyJda , OpDUEHTALIUS Ha
TPUTOHOMETPHH. 1 1 festival.l september.ru Moy ueHne mpodeccui
Tpuronomerpuy

ecKue

ypaBHeHUA"

[NocnenoBarensH ACTETHYECKUM

OCTH, CTIOCOOBI OTHOIIICHUEM K MUDY,
3aJIaHus BKITFOYAs 3CTETUKY
MOCJIEeI0BATENIbH 1 MaTeMaTHYECKHX
OCTEH. 3aKOHOMEPHOCTEH.
MoHOTOHHBIE

MOCJIEeI0BATENIbH

OCTH



http://mathege.ru/or/ege/Main
http://festival.1september.ru/




ApudmeTrueckas u

reoMeTpuyecKas
MPOTPECCUHL.
62 Hemobsopaiite httD://mathege.ru/or/ege/Main
MPOTPECCUH IS
penieHus
peaNbHBIX 337124
MPUKJIATHOTO
Xapakrepa
Beckoneuno c(hOpMHUPOBAHHOCTHIO
yOBIBaromas YMEHHS IPUMEHSTh
reoMeTpuyecKas MaTeMaTHYCCKUE 3HAHUS
nporpeccusi. B MHTEpEecax 3710pOBOTO
63 Cymma 6e3onacHoro obpasa
OECKOHEYHO JKU3HU
yObIBaroIeit
FEOMETPUYECKOM
POTPeCcCuu
BOCIIMTaHHUE JTIOOBH K
poaHOoMy Kpato, Ponune,
®opmyna CBOEMY Hapoy,
64 CIIOMKHBIX www.festival.1seDtember.ru YBaKEHHS K APYTHM
HPOLCHTOB Hapoaam Poccuu;
MCTOPHYECKOE
IPOCBEIICHUE
Dopmyna Testival.1 september.ru
65 CITOMHBIX

IIPOLICHTOB



http://mathege.ru/or/ege/Main
http://www.festival.1september.ru/
http://festival.1september.ru/

BOCITUTAHUE YECTHOCTH,
O0o01enue,
JIOOPOTHI, MIJIOCEPIHS,
CHUCTEMaTU3aLIM
. CIIPaBEIMBOCTH,
66 3HAHUH 3a KypC 1 ApyskemroGus
anreOphl U HavYas
B3aUMOIIOMOIIH
MaTeMaTHYECKOTO
aHanuza 10 kimacca
Hroronas .
67 KOHTPOIbHAS 1 httD://mathege.ru/or/ege/Main
pabota
BOCIIMTaHUEC YCCTHOCTH,
O0o01enue,
JOOPOTHI, MUJIOCEPIHSL,
CHUCTEMAaTHU3ALIMS
. CIIPABEIMBOCTH,
68 SHAHIH 33 Kype 1 festival.1 september.ru pyKeTOoHS 1
anreOpsI ¥ HaYaI
B3aMMOIIOMOIIH
MAaTEMaTHYECKOT O
a"amm3a 10 kiacca
OBIIEE KOJIMYECTBO
YACOB I10 68

[NPOIT'PAMME



http://mathege.ru/or/ege/Main
http://festival.1september.ru/

11 KJIIACC



KoJsmuecTBO 4acos

DJ1eKTPOHHBIE

N Nara uudposbie
Tema ypoka KonTpoibHbie IIpakTHyeckue o0pasoBarte/bHbIE
n/n Bcero HU3y4YeHHUS
padoThI padoThI pecypchbl
1 CTeneHb ¢ pallMOHAJIBHBIM ITOKa3aTelIeM 1
2 CBoiicTBa cTeneHu 1
3 [Ipeobpa3zoBanne BEIPAKEHUH, COMIEPIKAITAX 1
panMoHaJIbHbIE CTEIICHH
4 [IpeoOpazoBaHue BRIPAKEHHIA, COIEPIKAIIAX 1
panMoHaJIbHbIE CTEIICHH
5 [IpeoOpazoBaHue BRIPAKEHU, COMIEPIKAIIAX 1
paluMoHaJIbHbIE CTEIICHH
6 Iloka3zarenbHble ypaBHEHHUS U HEPABEHCTBA 1
7 [lokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
) IToxasaTenbHbIE YpAaBHEHHS U HEPABEHCTBA 1
9 IlokasarenbHble ypaBHEHUs 1 HEPABEHCTBA 1
10 IlokasarenbHble ypaBHEHUs 1 HEPABEHCTBA 1
11 1
INokazarenbHast QyHKIMSL, €€ CBOWCTBA U TpaduK
KontponbHas pabora o teme "Ctenens ¢
12 panHoHaJIbHEIM TToKa3ateseM. [lokazarenbHas 1 1
¢ynknus. [TokazarenbpHble ypaBHEHUS U
HepaBeHcTBa'
13 Jlorapudm uncna 1
14 JlecaTHuHbIE M HATYpAJIbHBIE JIOTapUPMBI 1







[Ipeobpa3zoBanne BEIPAKECHUHN, COMIEPIKAITAX

15
JorapruMbI

16 [IpeoOpazoBaHue BRIPAKEHUH, COJIEPIKAIIAX
JorapuQMbl

17 [IpeobOpa3zoBanne BEIPAKEHUH, COMIEPIKAIITAX
sorapumel

18 [Ipeobpa3zoBanne BEIPAKEHUH, COMIEPIKAITAX
sorapumel

19
Jlorapudmuueckue ypaBHEHUS 1 HEPABEHCTBA

20
Jlorapudmuueckue ypaBHEHUS 1 HEPABCHCTBA

21
Jlorapudmuueckue ypaBHEHUS 1 HEPABEHCTBA

22
Jlorapudmuueckue ypaBHEHUS 1 HEPABEHCTBA

)3 Jlorapudmudeckast GyHKIHs, €€ CBOWCTBA U
rpaduk

o4 Jlorapupmudeckast pyHkius, e€ cBOCTBa U
rpadux

o5 Tpuronomerpuueckre GyHKIUH, UX CBOHCTBA U
rpaduku

6 Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U
rpaduKu

07 Tpuronomerpuieckue (GyHKINH, UX CBOIICTBA U
rpaduku

o8 Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U

rpaduKH







29

HpI/IMCpI)I TPUTOHOMCTPUYCCKHUX HECPABCHCTB

30
IIprmeps! TPUTOHOMETPHUECKIX HEPABEHCTB

31
IIpumeps! TPUTOHOMETPUUECKIX HEPABEHCTB

32
[TpuMepsl TPUTOHOMETPUUECKIX HEPABEHCTB
Konrtponbhas padota o Teme
"Jlorapudmudeckast pyHKIHS.

33 JlorapudmMuieckue ypaBHEHUS U
HepaBeHcTBa. Tpuronomerpuieckue QyHKINH U
ux rpadukn. TpuroHoMmeTpuieckue
HepaBeHcTBa'

34 HenpepriBable hyHKINN

35
MeTo UHTEpBAaJIOB JIJIsl pEllIeHNs] HEPaBEHCTB

36
MeTo UHTEpBAaJIOB JIJIsl pEllIeHNs] HEPaBEHCTB

37 [pousBogHas GyHKIMN

38 [IpownsBognast GpyHKINN

39 I'eomeTpudeckuii U GU3NIECKUI CMBICTT
MIPOU3BOAHOMN

40 I'eomerpuyeckuii 1 GU3NIECKUN CMBICT
MIPOU3BOAHOMN

41 [Ipoun3sBoaHbIE SIEMEHTAPHBIX QYHKIMHA

42 [Tpou3BoHBIE DIIEMEHTAPHBIX QYHKITHHA







[IponsBogHast cyMMBI, POW3BEIEHUS, YACTHOTO

43
byHKIUI

14 [Tpon3BoaHAs CyMMBI, TIPOM3BEICHUS, YACTHOTO
byHKIII

45 [TponsBoaHAs CyMMBI, TIPOM3BECHUS, YACTHOTO
byHKIII

46 IIpumeHeHre Npou3BOAHON K UCCIIEA0BAHHUIO
(byHKIMIT HA MOHOTOHHOCTB M OKCTPEMYMBI

47 [IpuMeHneHnne MPOU3BOTHON K HCCIIEAOBAHHIO
(byHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

48 [IpuMeHneHnne MPOU3BOTHON K HCCIIEAOBAHHIO
(yHKIUH Ha MOHOTOHHOCTD U 9KCTPEMYMBI

49 [IpuMeHeHne MPOU3BOTHON K HCCIIEAOBAHHIO
(yHKIMH Ha MOHOTOHHOCTD U KCTPEMYMBI

50 HaxoxeHne HauOOJIBIIero 1 HAMMEHbBIIETO
3HaueHUs (PYHKIUHU Ha OTpE3Ke

51 Haxoxenne HauboIbIIero 1 HaMMEHbBIIETO
3Ha4YeHUs] PYHKIMH HAa OTPE3KE

52 Haxoxenne HauboIbIIero 1 HAMMEHbBINETO
3Ha4YeHUs] PYHKIMH HAa OTPE3Ke

53 Haxoxxaenne HauOopIIero 1 HaMMEHbBILETO
3Ha4YeHUs PyHKIMH HAa OTPE3KE

54 Haxoxenne HauboIbIIero 1 HAMMEHbBINETO

3HaYeHMs (PyHKIMU Ha OTPE3KE







Haxoxnenue HanOOJIBIIETO U HANMEHBIIIETO

55
3Ha4YeHUs] PYHKIMH Ha OTPE3KE
IIpumeHeHre Npou3BOAHON JIJIsi HAXO0XKACHUS

o6 HaWIYYIIEero perIeHrs B IPUKIIAIHbBIX 3a1a9ax,
IUTSL OTIpEZIeTIEHHs] CKOPOCTH IIpoIiecca,
3as1aHHOTO (HhOPMYIOH MK rpaduKOM

57 KontponbHas padbora mo teme "lIponsBoHast.
[Ipumenenue npous3BogHOR"

58 [lepBoobpaznas. Tabmuiia mepBooOpa3HBIX

59 [TepBooOpa3snas. Tabiuiia nepBoOOPa3HBIX

60 WuTerpain, reoMeTpuIecKuii U GU3NUECKUHA
CMBICJ MHTErpasia

61 WnTerpain, reoMeTpuIecKuii U GU3NUECKHUA
CMBICJ MHTErpasa

62 WnTerpain, reoMeTpuIecKuii 1 GU3NUECKHUMA
CMBICJ MHTETpasia

63 Brruncnenne naTerpana mo gopmyie
Herorona—JIeitOauna

64 Brruncnenne naTerpana mo gopmyie
Herorona—JIeitOauna

65 Brruncnenne naTerpana mo gopmyse
Herorona—JIeitOauna

66 Brruucnenue unrerpana no gopmyne
Herorona—JleiitOauna

67 Cucrembl THHEWHBIX YpaBHEHUN

68 Cucrembl TMHEWHBIX YpaBHEHUN

69 Perienre nmpuKIaaHBIX 33/1a4 C TIOMOIIBIO







CHCTEMBI IUHCHHBIX YPaBHCHUMN

70

Pemrenne mpuKIagHBIX 33134 C TIOMOIIBIO

CHUCTEMBI JIMHEHHBIX YPAaBHEHUN

71

CurcTeMBbl U COBOKYITHOCTH IEJBIX,
paIOHATBHBIX, HPPAIIHOHATBHBIX,
MTOKa3aTeNbHBIX, IOTapU(PMHIECKUX YPaBHEHUH H

HEPaBCHCTB

72

CucTeMbl ¥ COBOKYIIHOCTH LIETIBIX,
pauMoOHAaIbHBIX, HPPALIMOHATIBHBIX,
MOKa3aTeIbHBIX, JOrapu(pMUUIECKUX ypaBHEHUH U

HEpPaBEHCTB

73

CucTeMbl ¥ COBOKYIHOCTH LIETBIX,
pauMoOHaIbHBIX, HPPALIMOHAIBHBIX,
MOKa3aTeIbHBIX, JOrapu(pMUUIECKUX ypaBHEHUH U

HEpPaBEHCTB

74

CucTeMbl ¥ COBOKYIHOCTH LIETBIX,
pauMOHAIbHBIX, HPPALIMOHAJIBHBIX,
MOKa3aTeJIbHbIX, JOrapu(pMUUIECKUX ypaBHEHUH 1

HCPaBCHCTB

75

Hcnonb3oBanue rpapukoB GpyHKIMHA AT

pelIeHys ypaBHEHUI U CHCTEM

76

Hcnons3oBanue rpadukoB GyHKIUHN 11s

pelIeHNs ypaBHEHUI U CHCTEM

77

IIpuMeHeHne ypaBHEHMI, CUCTEM U HEPABEHCTB K
pELIEHUI0 MaTEMaTUYECKUX 3a1a4 U 3a]1a4 U3

Pa3IMYHBIX 00JIACTEeN HAYKU U PeaTbHOM KU3HU

78

KonTponbnas pabora o teme "WaTerpan u







ero npuMeHeHns. CUCTEMBI ypaBHCHHM"

HaTypaJ'IBHLIC 1 OCJIBIC YHClia B 3aga49ax U3

79
peaIbHOM KU3HU

80 HatypanbHble 1 1ienbie umcia B 3a1a9ax u3
peaibHOM KU3HU

81 HatypanbHble 1 1ienbie umcia B 3a1a9ax u3
peaibHOM KU3HU

82 [Ipu3HaKK JETUMOCTH IEIBIX YHCEI

83 [Ipu3HaKy KETUMOCTH LEJBIX YUCEI

84 [Ipu3Haku AETUMOCTH IEJIBIX YUCE

85 [TorTOpeHme, 0000IICHNE, CUCTEMAaTH3AIIHS
3HaHUM. YpaBHEHHUs

86 [ToBTOpeHme, 0600IIeHNE, CHCTEMATH3AIHS
3HaHUil. YpaBHEHUS

g7 [ToBTOpenue, 0600IIeHNE, CHCTEMATH3AIHS
3HAHUU. Y paBHEHHUS

38 [ToBTOpeHme, 0000IIeHNE, CUCTEMATH3AIHS
3HAHUU. Y paBHEHHUS

89 [ToBTOpeHue, 0000IIeHNE, CHCTEMATH3AIHS
3HAHUU. Y paBHEHUS

90 [ToBTOpeHue, 0000IIeHNE, CHCTEMATH3AIHS
3HAHUU. Y paBHEHHUS

91 [ToBTOpeHue, 0000IIeHNE, CHCTEMATH3AIHS
3HaHuil. HepaBeHcTBa

92 [ToBTOpeHme, 0000IIeHNE, CUCTEMATH3AIIHS
3HaHuil. HepaBeHcTBa

93 [ToBTOpeHue, 0000IICHNE, CUCTEMATH3ALIMS




3HaHui. HepaBeHcTBa

[loBTOpeHME, 0000IICHNE, CUCTEMAaTH3AINS 3HAHHIA.

94 1
HepaseHnctsa

05 [loBTOpeHME, 0000IICHNE, CUCTEMATH3AIINS 3HAHHIA. 1
CucTeMbl ypaBHEHUI

96 [loBTOpeHME, 0000IICHNE, CUCTEMAaTH3AIIUS 3HAHUIA. 1
CucTeMbl ypaBHECHUI

07 [loBTOpenue, 06001IeHNEe, CUCTEMAaTH3alUs 3HAHUH. 1
DyHKIUU

08 [loBTOpenue, 06001IeHNEe, CUCTEMAaTH3als 3HAHUH. 1
DyHKIUU

99 MToroBast KOHTpOIBbHASA paboTa 1

100 M Torosast KOHTpOJIbHAs paboTa 1
O6o0menne, cucreMaTu3anmus 3HaHHA 32 Kypc

101 anre6pbl M HayajJl MaTeMaTMueckoro aHamusa 10-11 1
KJIaCCOB
OO0o0OmeHne, cucTeMaTH3alys 3HAaHUHA 33 Kypc

102 anreOphpl ¥ HA4YaJ MaTeMaThdeckoro anamuza 10-11 1
KJIaCCOB

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




AN Sl A

© o N

YYEBHO-METOAMYECKOE OBECIIEYHEHHME OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JUIAL YUEHUKA

1. A.T.Mopakosuy Anrebpa 1 Hayana aHanmsa 10-11 knaccbl. Y4ebHUK - M.: MHemo3uHa 2013 r;

2. A.T. Mopagkosuy, /1. O. AeHunwesa, T. A. Kopewkosa, T. H. MuwyctuHa, E. E. TynbumHcKan Anrebpa 1 Havana aHanmsa 10-11 Knaccbl . 3a4avyHuK - M:

MHemo3uHa 2013 r.;

H>w

AnekcaHgpoBsa J1. A.; nog pea. A.l.Mopakosuya Anrebpa 1 Hadyana aHanmsa 10 knacc. KoHTposibHble paboTbl - M.: MHemo3uHa 2007 T.
N1. A. AnekcaHgpoBa, Anrebpa v Hayana aHanmsa 10 knacc . CamocTosTeNbHble paboTbl. M.: MHemo3nHa 2007 r.

5. E. E. TynbunHckaa Anrebpa u Hayana aHanusa 10-11 knaccbl 6auuonpoc, nocobue gna yyawmxca obueobpasoBaTesibHbIX yuperKaeHwun; - M.

MHemo3uHa 2011 r.;

METOIAMYECKHUE MATEPUAJIBI IS YUUTEJLA

1. A.T. MoppgKkoBuy Anrebpa v Hayana aHanmsa 10-11 Knaccbl. Y4ebHUK - M.: MHemosunHa 2013 r,;

2. A.T. Mopakoswuy, /1. O. AeHnwesa, T. A. KopewkoBa, T. H. MuwyctuHa, E. E. TynbunHckan Anrebpa 1 Hayana aHanusa 10-11 Knaccbl . 3agavyHuk - M:
MHemo3uHa 2013 r;

3. Anekcanaposa /1. A;; nog pea. A.l.Mopakosudya Anrebpa n Hadyana aHanmnsa 10 knacc. KoHTponbHble paboTbl - M.: MHemo3unHa 2007 .

4. N.A. AnekcaHaposa, Anrebpa u Hayana aHanusa 10 knacc . CamoctoaTenbHble paboTbl. M.: MHemo3unHa 2007 .

5. A.T. Mopakosuy Anrebpa 1 Hayana aHanumsa 10 knacc. Mocobue ana yuntenenn M.: MHemo3uHa 2004 r.;

[MU®POBBIE ObPA30OBATEJIbHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

depnepanbHblii LEHTP MHPOPMaALMOHHO - 06pasoBaTenbHbix pecypcos (PLUUMOP): http://fcior.edu.ru

EanHas Konnekuma umdpoBsbix obpasosaTenbHbix pecypcos (EK): http://school-collection.edu.ru

dectmBanb negarornyeckmx naen "OTKpbITbIN ypok": festival.1l september.ru

Pecypcbl noptana gna obuwero obpasosanHunahttp://www.edu.ru/db/portal/sites/school-page.htm

Al oy Ha ypoK MaTemMaTMKK (meToanyeckue paspaboTkn): www.festival.lseptember.ru

depepanbHbIt UHCTUTYT NeaarorMyecknx nsmepenHnii: http://fipi.ru/
OHnanH-TecTbl EMN no matemaTuke: http://ege.yandex.ru/mathematics/

OTKpPbITbIN 6aHK 3agaHui no maTemaTuke Er3:

http://mathege.ru/or/ege/Main



http://fcior.edu.ru/
http://school-collection.edu.ru/
http://festival.1september.ru/
http://www.edu.ru/db/portal/sites/school-page.htm
http://www.festival.1september.ru/
http://fipi.ru/
http://ege.yandex.ru/mathematics/
http://mathege.ru/or/ege/Main




Ne BocniurareabHbIH
KosanyecTBo 4acos
Bee | Konrpoan IpakTuue Jara NoTeHnUAal

o/ DJIeKTpPOHHbIE IH(POBbIE

Tema ypoka ro HbIe CKHe usyue
o0pa3oBaTe/ibHbIE pecypchl

I padoThI padoThI HHA
MHoxeCTBO, 3CTETUYECKUM
Ornepanunn Hazl https://resh.edu.ru/subiect/lesson/611/ OTHOIIIEHUEM K MUDY,
MHOKECTBaMHU. 1 https://resh.edu.ru/subiect/lesson/612/ BKJII0YAs ICTETUKY
JunarpaMmbl MaTeMaTUYECKUX
Oiinepa—Benna 3aKOHOMEpPHOCTEH.
PannoHnanbHble BOCIIUTAaHUE YBAXKEHUA K
YHCIa. TPyAy, pe3yibTaTam
OOBIKHOBEHHBIS TpyZAa , OpUEHTALMA Ha
U JIeCSITHYHbIE NoJy4YeHue npogeccun
o6, 1 httD://mathege.ru/or/ege/Main
TIPOIIEHTEI,
OeCKOHEYHBIE
MIEPUOINUECKUE
Ipoou

BOCTIMTaHUE YE€CTHOCTH,

Apudmernuecku 1 JIOOPOTHI, MIJIOCEPIHS,

€ omeparuu ¢

https://resh.edu.ru/subiect/lesson/4730/s



http://mathege.ru/or/ege/Main

tart/149073/

panroHaJIbHBIMHA CIIpaBCAJIMBOCTH,
qrcIamH, JIPYKEMo0us 1
npeoOpa3zoBaHus B3aUMOIIOMOLIN
YHUCJIOBbBIX
MOYPOYHOEILJIAHUPOBAHME 10 kiacc, reoMmeTpusi
N aara Tevaypora
] mran | daxr
Beenenue B crepeomerpuio - 10 yacos
1. OCHOBHbIE TIOHATHS CTEPEOMETPUH: TOUKA, NIPsIMas], INIOCKOCTb,
[IPOCTPAHCTBO
2. IIpaBuina n3o0pakeHust Ha pUCYHKaX: H300pakeHUsI IIJI0CKOCTEH,
[apajuleJbHBIX OPSIMbIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
3. ITonsATHs: mepecekaromuecs MI0CKOCTH, IepeceKaroIyecs npsamas u
[JI0CKOCTh
4. 3HAaKOMCTBO C MHOTOI'paHHUKAMHU
S. N300pa’keHre MHOTOI'PaHHUKOB Ha PUCYHKaX
6. N306paxeHrie MHOrOrpaHHUKOB Ha MPOEKIIMOHHBIX YePTEeKaxX
7. Ky0,ero pa3BépTku U MoJeNu
8. [Inpamua, e€ pa3BEPTKU U MOJIEIN
9. CeueHnsi MHOTOIPaHHUKOB
10. Konmponvnasn paboma Nel no meme «Beedenue 6 cmepeomempuioy
Ipamovie u nnockocmu 6 npocmpancmee. Ilapannenvnocmo npamuix u naockocmei - 12 uacog
11. B3aumHoe pacnosnoxeHne NpsiMbIX B IPOCTPAHCTBE
12. [TapanienpHble psiMble B TPOCTPAHCTBE
13. [TapamnenbHOCTh TPEX MPSIMBIX
14. [TapanienbHOCTh NPSIMON U INIOCKOCTH
15. VYTIIBI ¢ COHANPAaBIEHHBIMACTOPOHAMH
16. Yroa Mexay npsiMbIMU B IPOCTPAHCTBE
17. [TapasienpHble IIOCKOCTH, MX CBOMCTBA



18. Terpasap
10. Ky6
20. [Tapannenenunes
21. ITocTpoeHue ceueHui
22. Koumponvnan paboma Ne2 no meme «Ilpamvie u nnockocmu 6

npocmparcmeey

IlepneHIMKYJISPHOCTH NPSAMBIX U IJIOCKOCTEN - 12 yacoB

23. [lepnieHIUKyIsIpHBIE IPSIMBIE B IPOCTPAHCTBE
24, [IpsimMble, mapasiebHbIC TIIIOCKOCTH
25. [TpsiMble, HepIeHIMKYIISPHBIE K MIIOCKOCTH
26. [Tpu3HaK NeprneHAUKYISIPHOCTH NPSIMOM U IJIOCKOCTH
27. Teopema o npsiIMOM, TEPIEHIUKYIISIPHON IIJIOCKOCTH
28. [lepnieHIUKYJISIp ¥ HAKJIOHHBIE
29. PaccTosiHie OT TOYKH /10 MIIOCKOCTH
30. PaccrosiHe oT mpsiMOii 110 TNIOCKOCTH
31. HaxosxJieHue yIriioB Mex/1y CKpeIlMBaOLUIMMHUCS IPSIMBIMU B KyOe
32. HaxosxeHue yriioB Mex1y CKpeIMBaOLUIMMHUCS IPSIMbIMU B IMpaMHUJIe
33. Pemrenne 3amgau
34. Konumponvnaa paboma Ne3 no meme «Ilepnenouxynapnocms npamlx u

n10ckocmei)

Yribl MexkAy NPAMBIMH U INIOCKOCTAMH - 10 yacoB

35. Yo Mexy IpSMO# U TNIOCKOCTBIO
36. JIByrpaHHslii yroa
37. JIMHENHBIN Yyroa ABYIPaHHOIO yrIia
38. [leprieHIUKYIAPHOCTD IIOCKOCTEH
39. [Tpu3HaK neprneHAUKYISIPHOCTH ABYX IJIOCKOCTEH
40. HaxoxeHnre yriioB Mexay MmIOCKOCTSIMU B KyOe
41. HaxoxeHue yrioB Mexay IIIOCKOCTSIMU B IMPaMHJIe
42. Teopema o TpEX nepneHuKyIsIpax
43. Pemenue 3agau




44,

Konmponvnaa paboma Ned no meme « Yeiuvt mexcoy npamvimu u
niockocmamuy

Mmuozozpannuxu - 10 uacoes

45. IlonsiTHEMHOrOrpaHHUKA

46. [Tpu3ma: npsimasi U HaKJIOHHAs

47. BbokoBasi u osHasi TOBEPXHOCTh MPU3MBbI

48. [IpsAMOYTONIBHBIN ITapajuIeIEIUIIe]] U €T0 CBOMCTBA

49, [Tupamua

50. [ToHas MOBEPXHOCTH TUPAMHUJIBI

ol. [IpaBuibHas U yceu€HHAsi HTUPAMUIbI

52. [TpaBuIbHBIE MHOTOTPAHHUKH

53. CuMmMeTpHsi B IPOCTPAHCTBE: OTHOCHTEIBHO TOUKH, IPSIMOM, TNIOCKOCTH

4. Koumponvnan paboma No5 no meme «Muozozpannukuy

O0bEMBIMHOTOTPAHHHMKOB - 8 YacoB

55. [TonsTHe 06 00BEME

56. OCHOBHBIECBOICTBA0OBEMOB

57. O0bEM mapasuienenumneia

58. O0BEM nupaMuIsl

59. O6BEM pu3MbI

60. Borunicienue 00bEMOB Tel

61. Pemenue 3aau

62. Hmozosas ammecmayusa. Konmponvnas paboma Neb

IloBTOpeHue - 8 yacon

63. [TocTpoeHue ceueHnii B MHOTOTPaHHHUKE

64. Brruncnenmne paccTosHUN MEXTy IBYMsI TOUKaMH, OT TOYKH JIO IPSIMOM

65 Brrunciienre pacCTOSIHUIA: OT TOYKH JI0 TUIOCKOCTH, MEXKITY
CKPEIIUBAIOIINUMUCS TPSIMBIMHU

66. BeIurciieHre yriioB MEXTy CKPENTHBAIOIIMMICS PSIMBIMH

67. Brruncnenue yrimoBMexay npsMoi U IITOCKOCTHIO

68. Brruricnienue yriioB Mex 1y miIoCKOCTIMU




IMOYPOUYHOEIIVIAHUPOBAHUE 11 kjace, reoMeTpus

N aarda Tevaypoxa
I1aH | Gbakt
Tesia Bpamenus - 12 yacos
1. Cdepa u map. Ilmomane noBepxHOCTH chepsl
2. B3aumMHoe pacrionoxxeHue cepsl U MI0CKOCTH
3. KacarenpHast III0CKOCTB K cdepe
4. CeueHusl 1mapa
5. 07 R10705010)
6. [Tnomane 6OKOBOM M MOJTHON MOBEPXHOCTH IIJIMHAPA
1. CeueHus MWIMHAPA
8. Konyc
9. [Tnomaas 60KOBOM M MOIHOM MOBEPXHOCTH KOHYCA
10. Ceuenus KoHyca
11. KoMOuHammst Tes BparieHus 1 MHOTOI'PaHHUKOB
12. Konmponvnaa paboma Nel no meme «Tena gpawienun»
Oo0bémbITel - S yacoB
13. [TonsTue 06 00béMe. OCHOBHBIE CBOHCTBA 0OBEMOB TEJI.
14. OO6BEM IUIMHIpA
15. O06nEmMKOHYCa
16. O0BEM 11apa,mapoBOro CErMEHTa, IIAPOBOTO CEKTOpa
17. Konmponsnas pavoma Ne2 no meme «Qovémbl men»
BekTopsl 1 KOOpAMHATHI B mpocTpancTBe- 10 yacoB
18. Bekrop Ha mockoctu u B mpoctpaHcTBe. ClI0)KEHUE U BBIYUTAHUEBEKTOPOB
19. YMHOK€EHHE BEKTOpa HA YUCIIO0
20. Paznoxenne BekTOpa 1Mo TpéM HEKOMITJIAaHAPHBIM BEKTOPaM.
[ IpaBusionapaiesnenumnena
21. Pemenne 3a1a4, CBA3aHHBIX C IPUMEHEHUEM IPABUJI IEUCTBUI C BEKTOpaMU




22.

HpﬂMOYFOJ'IBHaﬂ CHUCTEMA KOOpAWHAT B HpOCTpaHCTBe.KOOpI[I/IHaTBI BCKTOpa

23. [Ipocreiimmesagaun B KOOpAMHATAX

24. Yros mexay Bektopamu. CKalIsipHOE MTPOU3BEICHNUE BEKTOPOB

25. BrruriciieHue yTriIoB MEXK Ty MPSMBIMH U TIIOCKOCTSIMHU

26. KoopamHaTHO-BEKTOPHBIN METOJI TP PEHICHUN T€OMETPUICCKUX 3a/1a4

21. Hmozoeaa ammecmayusa. Konmponvnaa paboma Ne3
IloBTOpeHUe, 000011IeHIEe M CHCTeMATH3allUsl 3HAHMII - 7 yacoB

28. CedeHnsi MHOTOTPAaHHUKOB

29. HaxosxIeHHe YTIIOB MEXTy CKPEIIMBAIOIIMMHUCS TPSIMbIMU

30. HaxoxeHre yriioB MexXay MIOCKOCTSIMH

31. BeIuunciieHue mionaaeii MHOTOrpaHHHKOB

32. Brrunciaenue o0bEMOB TeI

33. [Tnomaay moBepXHOCTEH TeJ BpalleHUs

34. OOBEMBI TS BpaICHHS




