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OdenepanbHas pabouas mnporpamma mno ydyeOHoMy mpeamery «MaremaTuka
(6a30BbIl ypoBeHB) (IpeameTHas obnacth «Martematrka U HHGOPMATUKA)) BKIIOYAET
MOSICHUTEINIbHYIO 3aMUCKY, COAEpKaHUe 00yUeHUs, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS
MpOrpaMMBbl 10 MaTeMaTHKe, TeMAaTHYECKOE TIJIaHUPOBAHUE.

[TosicHuTenbpHas 3amucKa oTpa)kaeT oOIIUe LETU U 3aJa4l U3yYeHUs] MaTeMaTUKH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MPEANOCHUIOK K €€ M3y4YeHHI0 OO0y4arollUuMUCH,
MECTO B CTPYKType Yy4deOHOro IUlaHa, a TaKXke MOAXOJbl K OTOOpY COAep>KaHusi,
K OIPENICNICHUIO IJIAHUPYEMBIX PE3YyJIbTaTOB.

Conepxanue OOy4eHHUSI PpaCKpbIBAe€T COJIepXkKaTeIbHbIE JIMHUHU, KOTOPbHIC
npeaaratoTces i 0053aTeIbHOr0 M3YyYeHHs] B Ka)JOM KJIacC€ Ha YPOBHE CPEIHETO
o01iero oOpa3oBaHus.

[Tnanupyemble pe3ynbTaThl OCBOCHUS MPOTPAMMbl MO MaTeMaTHUKE BKIIHOYAIOT
JUYHOCTHBIC, METANpeJIMETHBIC Pe3yJbTaThl 3a BeCh IMEpUOj OOyYeHHsS Ha YPOBHE
CpelHero oOmiero oOpa3oBaHUs, a TAKXKe MPEAMETHBbIC TOCTHKEHUS O0Yy4aroulerocs
3a Kbl To7 00ydeHus

HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1o MaTeMaTHKEe Ha YpOBHE CpeAHero ooOmero o0pa3oBaHMs
paspabdorana Ha ocHoBe PI'OC COO c y4éToM COBpPEMEHHBIX MHPOBBIX TPEOOBaHUM,
NPEeIbSBIIEMbIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, W TPATUIUNA POCCUUCKOTO
oOpa3zoBanusa. Peanmuzanus mporpaMmbl MO MaTeMaTUKe OOecreurBaeT OBJAJCHUE
KJIFOUEBBIMU ~ KOMIIETEHLIMSIMU,  COCTABJISIIOIIMMHM ~ OCHOBY  JUISI  CAMOPAa3BUTHUSA
U HEIMPEPHIBHOTO 00pa30BaHUsl, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U
MO3HABATEILHOTO PA3BUTHS JUYHOCTH O0YUAFOIIHXCA.

B nporpamMe nmo MareMaTHKe YYTEHBI UAEU U MoJjoxeHuss KoHuenuuu pa3BUTHS
MareMaTthueckoro oopazoBanus B Poccutickoit denepannn. B cOOTBETCTBIM ¢ Ha3BaHUEM
KOHIIENIMY, MaTeMaTUYecKoe OO0pa30BaHUE OJDKHO, B YACTHOCTH, MPEIOCTABISITH
KOKJIOMY 00ydaronemMycsi BO3MOXHOCTh JOCTHKECHHS YPOBHS MaTeMAaTHUECKUX 3HAHUMH,
HE0OXOIMMOTO ISl TalbHEHIIIEH yCrenHo XKu3Hu B oOmiecTBe. ViIMeHHO Ha perieHue
ATOM 3a/1auy HaleJeHa MporpaMMa 1Mo MaTeMaTuke 0a30BOT0 YPOBHSI.

B smoxy mudpooii Tpanchopmanmu Bcex cdep UeTOBEUSCKOW IASATCITbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3  0a30Boii
MaTeMaTU4eCKOM MOArOTOBKHU. Y3Ke B IIKOJIE MATEMATUKA CIYKUT OMIOPHBIM MTPEAMETOM
JUIST M3Y4YEHUS. CMEXHBIX JHUCHUIUIMH, a B JKM3HU T[IOCJE IIKOJIBl peanbHOU
HEOOXOIMMOCTHIO CTAHOBHUTCS HETPEPHIBHOE 00pa3oBaHUE, YTO TPeOyeT MOTHOIICHHON
6a30Boi1 0011€00pa30BaTENBFHON MOATOTOBKH, B TOM YHCIE W MaTEMaTHYECKOH. DTO
OoOyCIIOBIEHO TEM, YTO B HAIIM JHU PACTET YWCIO CHEIUATHHOCTEH, CBS3aHHBIX
C HEMOCPECTBEHHBIM MPUMEHEHUEM MAaTEMATHKU: U B c(hepe IKOHOMUKH, U B OU3HECE,
1 B TEXHOJIOTUYECKUX 001aCTAX, U Ja)Ke B TyMaHUTapHbIX chepax. Takum o6pazom, Kpyr
oOyyaromuxcs, JMJJisi KOTOPbIX MaTeéMaTHKa CTAHOBHUTCS 3HAYUMBIM MPEIMETOM,
CYILIECTBEHHO PAaCIIUPSIETCSI.
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[IpakTryeckasi MoOJIE3HOCTh MaTeMaTUKU OOYCJIOBJIEHA TEM, 4YTO €€ MpeAMETOM
SABJISIIOTCS. yHAAMEHTANIbHBIE CTPYKTYPhI HAIIETO MUpA: MPOCTPAHCTBEHHBIE (OPMBI U
KOJINYECTBEHHBIE OTHOIIEHUA OT MPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM
OmbIT€, JO0 JOCTATOYHO CJIOKHBIX, HEOOXOJIMMBIX IS Pa3BUTUA HAy4YHBIX U
TEXHOJIOTUYECKUX HAEH. be3 KOHKPETHBIX MaTeMaTUYECKUMX 3HAHUM 3aTPYAHEHO
MOHUMAHWE TPUHIMIIOB YCTPOMCTBA W HCIOJB30BAaHUS COBPEMEHHOW TEXHUKHU,
BOCIIPUATHE W HMHTEPHOpETAUs Pa3HOOOpa3HOM  COIMAIbHOM, HSKOHOMHUYECKOM,
MOJIUNTUYECKOM  MHpoOpManuu, ManodPQPeKTUBHA IOBCEIHEBHAs  IpaKTUYecKas
NeAaTeNbHOCTh. Kak10My 4eJIOBEKY B CBOEM KM3HU MPUXOJIUTCS BBIOJIHITH IOCTATOYHO
CJIOKHBIE PACUYETHI U COCTABIIATH HECIIOKHBIC aJITOPUTMBI, HAXOAUTH HYKHBIE (HOPMYIIBI
U NIPUMEHSATh UX, BIAJETh MPAKTUUYECKUMHU NPUEMAMHU T€OMETPUUYECKUX U3MEPEHUN U
MOCTPOCHUM, 4YuTaTh WH(OpMaIMIO, TPEACTABICHHYIO B BHUIY TaOJUIl, JAHArpaMm
u rpaduKoB, XUTh B YCJIOBUAX HEONPEACIEHHOCTH U TOHUMATh BEPOSTHOCTHBIN
XapaKkTep CIIy4yalHbIX COOBITHH.

OnHOBpPEMEHHO ¢ pacimiupeHreM cep mpuMeHeHUs] MAaTEeMAaTHKU B COBPEMEHHOM
oOmiecTBe BCE 0OoJiee BaXKHBIM CTAHOBUTCS MAaTEMAaTUYECKUW CTUJIb MBIIUICHUS,
MPOSIBIIAIONIMIICA B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce u3ydyeHus
MaTeéMaTUKd B apceHajl MPUEMOB W METOJOB MBIIUICHUS YEJIOBEKA €CTECTBEHHBIM
0o0pa3oM BKJIIOYAIOTCA UHAYKIMS U ASAYyKIHs, 0000IIeHre U KOHKPETH3allusl, aHaJIu3 U
CUHTE3, KiaccuuKalus U cucTeMaTu3amus, abcrparupoBanue u aHajorusi. OObEKTHI
MAaT€MAaTHYECKUX YMO3AaKIIOUYEHUI, MpaBWiia HUX KOHCTPYHPOBAaHHS pACKPBIBAIOT
MEXaHM3M  JIOTHYECKHX  TOCTPOCHHH,  CIIOCOOCTBYIOT  BBIpaOOTKE  YMEHHS
dbopMynupoBaTh, OOOCHOBBIBATH M JOKA3bIBATh CYKIEHHUS, TEM CaMbIM Pa3BUBAIOT
JIOTUYECKOE MBIIICHHe. MaTeMaTHKe MPUHAJICKUT BeAyIlas pojib B (OPMUPOBAHUHU
aNTOPUTMUYECKON KOMIIOHEHThl MBIIUIEHUS W BOCHUTAaHUUM YMEHUN JI€MCTBOBATH
[0 3aJlaHHBIM AJITOPUTMAaM, COBEPLIEHCTBOBATh MU3BECTHBIE U KOHCTPYUPOBATH HOBBIE.
B mpomecce pemieHus 3agad — OCHOBHOM Y4eOHOM JEATETBHOCTH Ha ypoKax
MaTE€MAaTHKU — PA3BUBAIOTCS TBOPYECKAS U MIPUKJIIA/IHASI CTOPOHBI MBIILIICHHUS.

OOyuyenue maTemMaTHKe Ja€T BO3MOXXHOCTH Pa3BUBATh y OOYYAIONIMXCS TOYHYIO,
paIMOHANIbLHYI0O U MH(POPMATHUBHYIO pedb, YMEHHE OTOMpATh HAmOOJee MOIXOISIINE
S3BIKOBBIC, CHMBOJMYECKHE, Tpaduueckue CpencTBa ISl BBIPAKEHUS CYXKICHUA H
HArJSTHOTO UX IPEICTaBICHUS.

HeoOxonuMpIM KOMIIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJKOBAHHH
SBIIIETCS 0011I€€ 3HAKOMCTBO C METOJJaMHU TIO3HAHUS ICUCTBUTEIIBHOCTH, TIPEICTABIICHNE
O MpeaMeTre W METOJE MATEMAaTHUKH, €r0 OTJIMYMS OT METOAOB ECTECTBEHHBIX H
T'YMaHUTApHBIX HayK, 00 OCOOCHHOCTSX NPUMEHEHUS MAaTEeMaTUKH MJis PEIICHUS
Hay4HbIX U MPUKIIAJIHBIX 3a7a4. Takum oOpa3om, MaTeMaTnueckoe 00pa30BaHUE BHOCUT
CBOM BKJIaJ B OpMUPOBaHUE O0IIEH KyIbTyphl YEIOBEKA.

N3yuenne MareMaTMKd CHOCOOCTBYET 3ICTETUYECKOMY BOCHUTAHUIO 4YEJIOBEKA,
MMOHUMAHUIK KPacoThl M M3SIIECTBA MATEMATHYECKUX PACCYXKIACHHUM, BOCIPHUITUIO
reoMeTpuueckux Gopm, yCBOCHUIO HI€M CUMMETPUHU.
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[IproputeTHpiMH LEedsIMU 00yueHus: marematuke B 10—11 kiaccax Ha 06a3oBOM
YPOBHE SIBIISIFOTCS

dbopMupoBaHUE 1EHTPATBHBIX MAaTEMAaTUUYECKUX MOHITUN (YUCIO, BEIUYWHA,
reomeTpuueckas ¢Gurypa, mepeMeHHasi, BEpOSITHOCTh, (DYHKIHs), OOECIeunBarONIUX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMAaTUUECKOT0 00pa30oBaHUs O0yUarOIIUXCs;

nojBe/ieHne OOyYarolmuxcs Ha JOCTYITHOM JUIsi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTEeMAaTUKU U OKPYKAIOIIEero MUpa, MOHMMAaHUE MAaTEMAaTHKU KaK 4acTH
00111e# KyJIbTYPhI UETIOBEYECTBA;

pa3BUTHE WHTEIJICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH O0O0ydaronuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHUH, KPUTHUHOCTU MBIILICHHUS,
MHTEpECa K U3YYCHUIO MAaTEMaTUKH;

dbopmupoBanue (PyHKIMOHATBHOW MaTEMAaTHUYECKOM TPaMOTHOCTH: yMEHUS
pacro3HaBaTh MaTE€MaTUYECKHUE AaCMEeKThl B peajbHbIX JKU3HCHHBIX CHUTYaIUsIX
U TpU U3YYCHHHM [JIPYTUX YYEeOHBIX TMPEIAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMYJIHUpPOBATH WX Ha S3bIKE MAaTeMaTUKH M  CO3]1aBaTh
MaTeMaTHYEeCKUe MOJICNIM, TPUMEHSATh OCBOCHHBIM MaTeMaTHYECKHM  armapar
JUISL pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX 3a/iad, MHTEPNPETUPOBATH U OICHUBATH
MOJIYYEHHBIE PE3YJIbTAThI.

OcHOBHBIMH JMHHSIMU cojepxkanusi matematuku B 10-11 kraccax sBisitoTCS:
«Ywucna v BeIUUCICHUN», «Anredpa» («Anredpandeckue BbIpaKEHUs», «YpaBHEHUS U
HepaBeHCTBay), «Hauana Matemaruueckoro anannzay, «I'eometpus» («I'eomerpuyeckue
burypsl U ux cBoiicTBay, «M3MepeHne reoOMEeTpUYECKUX BEIUYUHY), «BeposaTHOCTh U
CTaTUCTHKa». [[aHHBIE JMHUM pPA3BUBAIOTCS NApaJUIENIbHO, KaKJas B COOTBETCTBUM
C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCHUMO OJIHA OT JIPYroi, a B TECHOM KOHTaKTe
U B3aumojeicTBuu. Kpome »3Toro, ux oOBEIUHSET JIOTHYECKash COCTABISAIONIAS,
TPaAUIIMOHHO MPUCYIIAsi MATEMATUKE U MPOHU3BIBAIOIIAS BCE MATEMATUYECKUE KYPChI U
conepxkarenbubie auHUN. ChopmymupoBanHoe B PI'OC COO TtpeOoBaHue «BIagcHHUE
METOJIaMH JTOKA3aTeNbCTB, AJITOPUTMAMH PEIIEHUs 3a/ad, yMeHue (HOopMyIupoBaTh
ONpENIeNICHNsl, aKCUOMBbl W TEOPEMBbI, MPHUMEHSATH WX, MPOBOJAHUTH [OKa3aTeJbHbIC
pacCyKJeHusi B XOJ€ pEIICHUs 3a7ad» OTHOCUTCA KO BCEM YYEOHBIM Kypcam, a
dbopMHUpOBaHUE JOTUYECKUX YMEHUU paclpeessieTcss M0 BCeM TojaM oO0y4YeHUus
Ha yPOBHE CPEIHET0 00IIero 00pa30BaHus.

B cootBerctBun ¢ ®I'OC COO maTeMaTuka SBISETCS 00s3aTEIBHBIM IPEIMETOM
Ha JaHHOM ypoBHEe oOpazoBanus. [Iporpammoil mo MaremaTHKe NpeayCMaTpUBaeTCs
u3ydeHne ydeOHoro mpeamera «MaTemaTuka» B pamMKax TpEX YUeOHBIX KypCOB:
«Anrebpa ¥ Hayajla MareMaTH4ecKOro aHanuza», «l'eomerpusi», «BeposiTHOCTH U
CTaTUCTUKa». POPMHUPOBAHUE JIOTUYECKUX YMEHUU OCYIIECTBISAETCS Ha MPOTSKEHUU
BceX JieT oOy4YeHHsI Ha ypOBHE CpEIHEro oOImero oOpa3oBaHUs, a DJIEMEHTHI JOTUKHU
BKJIIOYAIOTCS B COJZIEP KaHUE BCEX HA3BAHHBIX BBIIIE YU€OHBIX KYPCOB.

OO6m1ee 4nciio YacoB, PEKOMEHIOBAHHbBIX ISl U3ydYeHUs] MaTeMaTuku — 340 yacos:
B 10 kmacce — 170 gacoB (5 wacoB B Hemenmio), B 11 kimacce — 170 gacor (5 wacos
B HEJEJIO).
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IHIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE CPEJIHEI'O OBIHIEI'O OBPA3OBAHMUS

N3yyenne MareMaTukyl Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUsl HAMpPaBIICHO
Ha JOCTHKCHHE OOYYAIOUIMMUCS JIMYHOCTHBIX, METANpPEAMETHBIX H TPEIMETHBIX
00pa3oBaTeIbHBIX PE3yJbTaTOB OCBOCHHS YU€OHOIO MPEIMETA.

JIMUHOCTHBIE PE3YJIBTATHBI

B pesynbrare n3yueHHs MaTeMaTHKH Ha YpPOBHE CpeIHEro olmiero oOpa3oBaHHs
y oOy4atoierocst 0yayT chopMUPOBaHBI CISAYIONINE JIMYHOCTHBIC PE3YIbTATHI:

1) rpaskaIaHCKOro BOCIIUTAHMS

c(OpPMHUPOBAHHOCTh TPAKIAHCKOW IMO3UIMKA OOYYaAIOMIErocs KaKk aKTHBHOTO H
OTBETCTBEHHOI0 YJICHA POCCHMCKOrO OOIIeCTBa, MPEACTABICHHE O MaTeMaTHYEeCKHX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUMN, IPOIEAYDP IPaXKTaHCKOTO
obriecTBa (BHIOOPHI, OMPOCH U JAPYroe), YMEHUE B3aWMOJICHCTBOBATH C COIMAIbLHBIMU
MHCTUTYTaMH B COOTBETCTBUU C X QYHKIUAMHU U Ha3HAYCHUEM;

2) IATPUOTHYECKOTO BOCTIHTAHMSI:

c(OpPMHUPOBAHHOCTh  POCCUUCKOM  TPaKJTAHCKOM  WACHTHUYHOCTH, YBa)KCHHUS
K TMpOLIJIOMY M HACTOAIIEMY POCCHUMCKOM MaTeMaTHUKU, IIEHHOCTHOE OTHOIICHUE
K JOCTHKEHHUSIM POCCHUICKHX MaTeMaTHKOB M POCCHUICKON MaTeMaTU4YeCKOW IIKOJbI,
UCIOJIb30BaHME ITUX JIOCTHXKEHHM B IPYTUX HayKaX, TEXHOJIOTHUSAX, cepax IKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUSI:

OCO3HAHHME JIYXOBHBIX IIEHHOCTEH POCCHUUCKOro Haponaa, c(opMHUpOBaAaHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, JTHYECKOrO IIOBEJICHMS, CBA3AHHOIO C MPAKTHYECKUM
IPUMEHEHHEM JOCTHKEHUN HAyKH MU JIESITEIBHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILICHHE K MHpPY, BKIIOYAs JCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEIUICHHWH, pPACCYKICHUN, BOCTIPUHMYHUBOCTDH
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) ¢puznyecKkoro BOCUTAHNS:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHITh MAaTEMaTHYECKUE 3HAHWS B WHTEpEcax
3I0pOBOTO W Oe30macHOro o0Opas3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3J0pOBOE MHTAHWE, COATAHCUPOBAHHBIA PEXUM 3aHATUA U OTAbIXA,
perymsipHasi Gu3uvecKas akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE MPHU 3aHATHUAX
CIIOPTUBHO-030POBUTEIBHOUN AEATEIbHOCTHIO;

6) TPyA0BOr0 BOCIIMTAHHUS:
TOTOBHOCTh K TPYZY, OCO3HaHWE LIEHHOCTH TPYAOJIOOHS, UHTEPEC K Pa3IMIHBIM
chepam mnpodeccoHaNBHON NEATETbHOCTH, CBS3aHHBIM C MaTeMaTUKOM u e

7
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MPUIOKEHUSIMU, YMEHHE COBEpIlaTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccuu
U PEAM30BBIBATh COOCTBEHHBIC >XU3HCHHBIC IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTH4eCKOMY O0Opa30BaHHUIO M CaMOOOPA30BaHUIO HA MPOTSIKCHUU BCEH JKU3HM,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTEMaTHICCKON
HaIPaBJICHHOCTH;

7) IKOJIOrHYECKOro BOCIIUTAHMS

c(OPMHPOBAHHOCTH DKOJOTHYECKOM KYJIBTYPhI, IOHMMAHUE BIMSHUSA COLUAIBHO-
HSKOHOMHMYECKHUX IPOIIECCOB HA COCTOSHUE MPUPOTHON U COIHATBHON CPEIbl, OCO3HAHUE
r100aIbHOTO XapakTepa JKOJOTHYECKUX MMPOoOJIeM, OpHUEHTAlMs Ha IPHMEHCHHE
MaTeMaTHYCCKUX 3HAaHUU I pPElIeHHs 3aJad B OO0JacTH OKPYKAIoLIeH Cpejbl,
IUIAHKPOBAHKE MMOCTYIIKOB M OLIEHKH MX BO3MOKHBIX IOCJIEACTBHH IS OKpPYKaromeit
Cpebl;

8) HeHHOCTH HAYYHOTI'0 IO3HAHMS:

CcOPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHs HAyKH W OOIIECTBEHHOMN MPAKTHKH, IIOHMMaHUE MaTeMaTHYECKON HAyKH Kak
cephl YeT0BEUECKON AeSITEIBHOCTH, DTAOB €€ PAa3BUTHS U 3HAYUMOCTH JIJISI Pa3BUTHS
[MBHJIM3AI[MM, OBJaJE€HUE S3BIKOM MaTEMAaTHKA M MaTEMaTHYECKOH KyJIbTypoii
KaKk  CPEeJCTBOM  I[IO3HAHHs  MHpA, TOTOBHOCTh  OCYHICCTBIATH  IPOEKTHYIO
M UCCIICIOBATENILCKYIO JAESATEIHOCTh HHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

B pe3ynbTaTte ocBOCHHUS IPOTpaMMBI [0 MATEMATHKE Ha yPOBHE OCHOBHOTO OOIIIETO
oOpasoBanus y oOydaromierocss Oyayr copMupoBaHbl METaNpeIMETHBIC PE3yJIbTaThl,
XapaKTEepHU3YIOIIHECs] OBJIAJICHUEM YHHBEPCAIbHBIMU MO3HABATCIBHBIME JICHCTBUSIMH,
YHUBEPCAIBHBIMH ~ KOMMYHHKATHBHBIMHA  JICHCTBUSIMH W YHHBEpPCaJIbHBIMH
PETYISATUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/ibHbIe YHUBEPCAJIbHbIC YYeOHbIE TeHCTBUSA
ba3oBble jiornyeckue 1ecTBUA:

BBUSIBIIITh U XAapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKM MaTEMAaTHYECKUX
00BEKTOB, TOHATHI, OTHOIICHUA MEXIY MOHATUAMH, (POPMYIUPOBATH OIMPEACICHUS
MOHATHH, YCTaHABIWMBATh CYIIECTBEHHBIM NPHU3HAK KIACCU(DUKAIIMK, OCHOBAHUS
1U1s1 00001IEHNS U CPABHEHUS, KPUTEPUHU MTPOBOAUMOIO aHAJIN3A;

BOCIIPHHUMATH, (DOPMYIUPOBATH U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTCIbHBIC
U OTpHUIIaTeNIbHbIEC, €AMHUYHbIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIISIT MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IMPOTHUBOPEUUS
B (akrax, [NaHHBIX, HAOMIOJEHUSX W YTBEPXKACHUSAX, NpeasiaraTb KpUTEPUH
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUM;

JieaTh BBIBOJIBI C UCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHAYKTHUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIOUEHUN 110 aHAJIOTHUH;
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MIPOBOJUTh CAMOCTOSITENIBHO JIOKA3aTEIbCTBA MATEMAaTHYECKHX YTBEPKACHUI
(OpsiMble W OT MPOTUBHOIO), BHICTPAUBATh ApPryMEHTAIUIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI,

BBIOMpATh COCO0 pelieHus ydeOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BIOMpaTh Hanbosee MOAXOASIIMINN ¢ YYETOM CaMOCTOSATEIbHO BbIJEICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBaTebcKue 1eiiCTBUA .

HCIIONIb30BaTh  BOINPOCHl KaK  MCCIENOBATEIbCKUM HMHCTPYMEHT IO3HAHUS,
dbopMynUpoBaTh BOIMPOCHI, (PUKCUPYIOLIHUE MPOTHBOpEUHE, MPobdieMy, yCTaHABIUBATh
MCKOMOE U JaHHOE, (HOPMHUPOBATH TUIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UINI0, MHCHHUE;

POBOJUTh CaMOCTOSITEJIbHO CIUIAHUPOBAHHBIM  AKCIEPUMEHT, HCCIICOBAHUE
[0 YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTU4YeCKOro OObEeKTa, SBJIEHHUs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKy 00BhEeKTaMU, SBICHUSIMHU, MPOIECCAMMU;

CaMOCTOSITEIbHO (OPMYJIHPOBATh OOOOIIEHUS U BBIBOJABI 110 pe3yJbTaTaM
POBEAEHHOTO HAOIOICHUS, UCCIEIOBAHUSI, OIICHUBATH JIOCTOBEPHOCTDH IMOJYyYCHHBIX
Pe3yIbTAaTOB, BHIBOJIOB U 000O0IICHUIA;

POTHO3UPOBATH BO3MOXKHOE pa3BUTHE TMpollecca, a TakKe BBIJIBHUIaTh
MPEATNONIONKEHUS O €r0 PA3BUTHUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undopmanmeii:

BBISIBIIATH JeDUITUTHI HHPOPMAITUH, TaHHBIX, HEOOXOMMBIX IS OTBETa Ha BOIIPOC
U JIUISL peIeHMs 3a/1a4H;

BBIOMpAaTh WH(GOPMALMIO W3 HCTOYHUKOB PA3UYHBIX THUIIOB, aHAJIM3UPOBATH,
CHUCTEMAaTHU3UPOBAaTh W MHTEPIPETUPOBATh MH(MOPMAILMIO PA3NIMYHBIX BUIOB U (POpM
IpECTABIICHHS

CTPYKTYpUpOBaTh WHPOPMAIUIO, TPEIACTABIATH €€ B pPAaNMYHBIX (Qopmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

OILICHWBATh HAAEKHOCTh WHPOPMAIIUU TI0 CAMOCTOSITETFHO CPOPMYITUPOBAHHBIM
KPUTEPHUSIM, CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KomMMmyHMKaTHBHBIC YHHBepCcajibHble YU4eOHbIe NCHCTBUS:

BOCIIPHHUMATh U (OPMYJIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIIOBUSAMH
n OCJIsIMHU O6HICHI/I$I, SACHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOIO TOYKY 3PCHHUA B YCTHBIX U
IMHCBbMCHHBIX TCKCTAX, A4aBATbhb INOACHCHHA II0 XOA4Y PCHICHHA 3aJa4, KOMMCHTHUPOBATH
MOJy4YEHHBIN PE3yJIbTaT;

B XO0/€ OOCYXIEHHsS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIAa€MON TEMBI,
HpO6HeMBI, pemaeMoﬁ 3aJa4M, BbICKA3bIBATh HMJACH, HALCJIICHHLIC HA ITOMCK PCIICHUA,
COIIOCTAaBJIATL CBOM CYXACHHUA C CYXIACHHAMHU JPYIrHX VY4YaCTHHKOB JAMaAJIOra,
OOHapy>XKMBaTh Pa3IMYUE M CXOJICTBO MO3UIININA, B KOPPEKTHOU popme hopMyIrpoBaTh
pasHoriiacus, CBOM BO3PAXKCHUA,

OpcaAcCTaBATh PC3yJIbTaTbl PCIOCHHA 3aJda4dd, OJKCIICPHUMCHTA, HCCIICOAOBAHUNA,
MPOEKTa, CaMOCTOATENbHO BbIOMpaTh (QopMar BBICTYIJIEHUS C Y4YETOM 3ajaad
MpEe3eHTAaIMU U OCOOCHHOCTEN ayIUTOPHUHU.
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PeryasiTuBHbIe YHUBeEpPCAJbHbIE Y4eOHbIe HeMCTBUA
Camoopranusanus:

COCTaBJISITh IUIaH, AJITCOPUTM PELICHUS 3a/1a4M, BBIOUPATH CIIOCOO PEIICHUs ¢ YUETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh M
KOPPEKTUPOBATH BAPUAHTHI PELICHUHN ¢ y4ETOM HOBOM MH(OpMALUK.

CaMOKOHTPOJIb, YMOIIHOHAIbHBIN HHTEJJIEKT:

BJIAJICTh HAaBBIKAMHU IO3HABATEIHLHON pe(ICKCUU KaK OCO3HAHUS COBEPIIACMBIX
JIEHUCTBUH H MBICIHUTEIBHBIX TIPOIECCOB, HMX PpE3yJbTaTOB, BIAIETh CIIOCOOAMU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca M pe3yjbTaTa PEIICHHS MaTeMaTHYCCKOM
3aJ1a4w;

NPEIBHICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TPH PCIICHUU 3aJ]a4yH,
BHOCUTh KOPPEKTHBBI B JICATCILHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, JTAHHBIX,
HaNJCHHBIX OMUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjIbTaTa IEJIHW M YCIOBUSAM, OOBSCHATH TPUYUHBI
JTOCTHKEHUS WIIH HEJAOCTHIKEHUS Pe3yJIbTaTOB JICITCIILHOCTH, HAXOIUTh OIINOKY, 1aBaTh
OIICHKY NMPUOOPETEHHOMY OIIBITY.

CoBMecTHAsI 1€ATEBHOCTD:

NOHMMATh U UCIIOJIB30BaTh MPEUMYIIICCTBA KOMaH/JIHOW M HHIUBUIYAITBHOW PabOTHI
OpU pElIeHUd Y4eOHBIX 3aJady, NPUHUMATHh IeJIb COBMECTHON [eATeIbHOCTH,
IUIAHUPOBATh OPraHU3AlMI0 COBMECTHOM paboThl, pachnpeAesiarTb BHIBI padoT,
JIOTOBapUBaThCs, OOCYXKIaTh IMpoOLeCC M pe3yiabTaT paboThl, 0000IaTh MHEHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (GopMax paboTel (0OCYXIeHHS, OOMEH MHEHHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PAOOTHI 1 KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTUMH WICHAMU KOMaH/Ibl, OIIEHNBATh KAYECTBO CBOETO BKJIAJa B OOIIUIA
IPOIYKT MO KPUTEPHUSIM, CHOPMYITMPOBAHHBIM YIaCTHUKAMU B3aHUMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS IPOTpaMMBI 0 MaTeMaTHKe Ha 0a30BOM
YpPOBHE Ha YPOBHE CpPEIHEro oO0IIero oopa3oBaHuUs MPEACTABICHBI IO rojgaM oOydYeHUs
B paMKax OTJEIbHBIX y4YeOHBIX KYpCOB B COOTBETCTBYIOIIMX pa3jeiiaX MPOTPaMMBI
110 MaTeMaTHKe.
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OEJAEPAJIBHASA PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJI'EBPA
N HAYAJA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJIBHASA 3AIIMCKA

Y4eOHbIl Kypc «Anredpa ¥ Havajga MaTEMaTHUYECKOTO aHAIN3a» SIBISICTCS OJTHUM
13 HamOoJiee 3HAUYMMBIX B MPOTpaMMe CpeHEero oOIero oOpa3oBaHUs, MOCKOJIBKY,
C OJHOW CTOPOHBI, OH OOECIeYnBACT MHCTPYMCHTAJIbHYIO 0a3y I M3YYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYroil CTOPOHBI, (GOPMHUPYET JOTHICCKOE
¥ a0CTpaKTHOE MBIIUICHHE OOYYaloNIUXCs Ha ypOBHE, HEOOXOIUMOM JJIi OCBOCHHSI
y4eOHBIX KypCcOB MH(POPMATHKH, OOIECTBO3HAHMS, UCTOPUHU, CIIOBECHOCTH. B paMkax
yu4eOHOro Kypca «AnreOpa W Havalla MaTeMaTHYeCKOTO aHaIu3a» OO0ydYaromIuecs
OBJIJICBAIOT YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOMN HayKH, KOTOpas popMyJIUpyeT CBOU
JTOCTIKEHUSI B MaTeMaTUUECKON (hopme.

Y4eOHBIH Kypc anreOpbl M Hauaja MaTeMaTHYECKOTO aHaIM3a 3aKJIabIBaCT OCHOBY
JUIA  YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (PU3WKH, XWMHUH, OHOJOTHH, TTOHUMaHUS
OCHOBHBIX  TCHJICHIIMH  ODKOHOMHMKH W  OOIICCTBCHHOW  JKU3HM,  ITO3BOJISCT
OPUEHTHUPOBATHCS B COBPEMCHHBIX IH(PPOBBIX M KOMIBIOTCPHBIX TEXHOJOTHSX,

YBEPEHHO HCIIOIb30BaTh MX B IIOBCEJIHECBHOW JKM3HH. B TOXEe Bpems OBJaJCHHC
a0CTPaKTHBIMU U JIOTUYECKU CTPOTMMH MaTEMaTHYECKUMU KOHCTPYKIUSIMU Pa3BUBAET
yMEHHE HaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTb YTBEP)KIICHUS,
UCIIONB30BaTh 00O0OIIEHHEe ¢ KOHKPETU3allhio, aOCTparupoBaHHWE W aHAJIOTHIO,
dbopMupyeT KpeaTUBHOE M KpUTHUYECKOE MbIlIUIeHHE. B Xo/1e nzydenus anreOpsl U Haval
MaTEeMaTHYECKOTO aHajJu3a Ha YpOBHE CpPeaHEro oO0IIero oOpa3oBaHHS OOyYArOITUECS
MOJTY4atOT HOBBIN OTBIT PEIICHUS MPUKIIAHBIX 33/1a4, CAMOCTOSTEIHHOTO MIOCTPOCHUS
MaTEeMaTHYECKUX MOJIENIEH peallbHbIX CUTYalluid M WHTEPIPETAIUU TMOTYyYECHHBIX
pEIICHH, 3HAKOMSTCS ¢ MPUMEpPaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE,
HayKe U B UICKYCCTBE, C BBIAAIOIIUMUCS MATEMATHYECKUMHU OTKPBITUSIMU U UX aBTOPAMHU.
VY4eOHpIli Kypc anreOpbl M Hadadl MaTEMaTHYeCKOTO aHaimu3a o0Jsamaer
3HAYUTEIBHBIM BOCTIMTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIA peaju3yeTcss Kak uepe3
y4eOHBII MaTepual, CHOCOOCTBYIOININI (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
u depe3 crnenuduKy ydeOHOH NesITEIbHOCTH, TPeOYIOMeH CaMOCTOSTEIBHOCTH,
aKKypaTHOCTH, TPOJODKUTEIBLHON KOHIICHTPAlMM BHUMAaHUS W OTBETCTBEHHOCTH
3a MOJIyYEHHBIA PE3yJIbTaT.

B ocHoBe Merommku oOyueHus anreOpe W HadajaM MaTEeMaTHYECKOTO aHaln3a
TISKUT JIEATETLHOCTHBIA TPUHITUI 00 yIeHHS.

B cTpykType mporpamMmel 1o anrebpe U Hadajgam aHanu3a BBIAEISIOTCS CIASAYIONNe
colepKaTebHO-MeToInueckne JuHun: «Yucma wu  BeUMUCHCHHSY», «DyHKIHA U
rpadukn», «YpaBHCHHS W HEpaBEHCTBa», «Hadama maTemaTH4eckoro aHaim3ay,
«MHOXeCTBa H JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOANYECCKUE JUMHUU
M3YyYaloTCs Ha TMPOTSDKCHWH JBYX JIeT OOyYeHHsS Ha YPOBHE CpPEIHEro oOIero
oOpa3oBaHus, €CTECTBEHHO JOMOJHSS JAPYT APyra M MOCTECIICHHO HACHIIAsICh HOBBIMHU
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TeMaMu M paszznenamu. J[aHHbIA yd4eOHBIA KypC SIBJSIETCS UHTETPATUBHBIM, MOCKOJBKY
oObeuHSET B cebe coAep:KaHWE HECKOJIbKUX MAaTEMaTHYECKUX IUCLUIUIMH: anredpa,
TPUTOHOMETPHUSI, MAaTEMATUYECKUN aHAIU3, TEOpHUsl MHOXKECTB U Apyrue. [lo mepe Toro
Kak oOydaromyecsi OBIaAeBalOT BCE Oosiee MIMPOKUM MATEMATHYECKUM ammapaToM,
y HHUX [OCJEN0BaTeIbHO (OPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTU4YeCKyl0 MOJeIb pealbHOW CHUTyallud, NPUMEHSATh 3HAHUS, IOJyYCHHBIC
B YYeOHOM Kypce «Airedpa M Hayajlla MaTeMaTHYECKOTO aHaiau3a», sl PeIIeHHs
CaMOCTOATENBbHO  C(HOPMYJIUPOBAHHOW  MaTeMaTHYecKOM  3axayud, a  3aTeM
UHTEPIPETUPOBATH MOJTYYECHHBIN PE3YIIbTaT.

CopepxarenbHO-MeTOANYECKass JUHUSA «Yucna W BBIYMCICHHS» 3aBeplIacT
(opMHUpOBaHUE HABBIKOB HCIIOJIb30BAaHUSI JEHCTBUTEIBHBIX YHCEN, KOTOpOe OBbLIO
HA4YaTo Ha YpPOBHE OCHOBHOTO oOuiero oOpa3zoBanusa. Ha ypoBHe cpeanero oOuiero
oOpa3oBaHus 0co0oe BHUMaHuE yaenseTcs (pOpMUPOBAHUIO TPOYHBIX BRIUUCTUTEIBHBIX
HABBIKOB, BKJIIOYAIONIMX B Ce0S HCIOJNb30BAHUE pPa3NUYHBIX (HOpPM  3amucH
JEWCTBUTEIIPHOTO YHUCJIa, YMEHUE PAIIMOHAJIBHO BBITIOJHSAThL JEUCTBUS C HUMU, JIeTaTh
MPUKUJIKY, OIEHUBATh pe3yibTar. OOydaronyecs: MoJy4ar0T HaBBIKUM MPUOIMKEHHBIX
BBIYHCJICHUH, BBITIOJTHEHUS JICUCTBUN C YMCIaMU, 3alTMCAHHBIMU B CTaHJIapTHOU (popme,
UCITOJIb30BaHUSI MaTEeMaTHYECKUX KOHCTAHT, OIICHUBAHMS YHCJIOBBIX BHIPAKCHUH.

CopepxarenbHasi  JUHUS ~ «YpaBHEHHS U HEPABEHCTBAa»  pealu3yercs
Ha TPOTSKEHUHU BCEro 00yUeHHUsl Ha YPOBHE CpeHEro o01ero oopa3oBaHus, MOCKOIbKY
B KaXJOM pasjielie MporpaMMbl MPEAyCMOTPEHO pelIeHHuEe COOTBETCTBYIOUIUX 3ajiad.
OOyuaroluecs: OBIaICBAIOT PA3TUYHBIMU METOJAMH PELICHUS 1EbIX, pallHOHAIBHBIX,
UPPALMOHATBHBIX, TOKA3aTEIbHBIX, JIOTapU(HMUIECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH,
HEpaBEHCTB U X cucTeM. [lomyueHHble yMEHHS UCTIONB3YIOTCS TIPU MCCIIEIOBAaHNN (YHKITUIA
C TIOMOIIBIO TPOW3BOJHOM, PEIICHUH MPUKIAIHBIX 3a7a4 M 3aJad Ha HaXOXXICHHUE
HauOOJBIINX M HAUMEHBINIUX 3HaueHuW (yukiuu. JlaHHas cojepkareiabHas JTUHUS
BKJIFOYAET B ceOsl Takke (popMHpOBaHME YMEHHH BBIMOJHATH PACUETHI 1O (GopMysiam,
npeoOpa3oBaHus 1ENbIX, PAlMOHAIBHBIX, UPPALMOHATIBHBIX M TPUTOHOMETPUUYECKHUX
BBIPAKEHUM, a TaKXKe BBIPAKECHUM, COJEp)KAIUX CTeneHu u yorapudmsl. braromaps
M3YYEHHUIO anre0pamyeckoro marepuaia MOpPOUCXOAUT  JalibHEeilllee pa3BUTHE
ANTOPUTMUYECKOTO U a0CTPAKTHOTO MBIIIICHUS 00y4aromuxcs, GOpMUPYIOTCS HABBIKU
JIEAYKTUBHBIX pPacCyKICHUHN, pabOThl C CHUMBOJBHBIMH (HOpMaMH, TPEICTABICHUS
3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB. AsreOpa mpeaiaraet
3¢ heKTUBHBIC MHCTPYMEHTHI [T PEIICHUS IPAKTUIECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4,
HaIJISIIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKHU.

CopnepxxarenpbHO-MeTOAMYECKass JuHUS  «DyHKIMM W TpaQuKm»  TECHO
MEPEIIETaeTCs C APYTUMU JIMHUSAMHU Y4eOHOro Kypca, MOCKOJIbKY B KAKOM-TO CMBICJIE
3a1a€T  TOCIENOBAaTENbHOCTh  M3y4YeHUs  MaTepuana. V3ydeHue  CTENEeHHOM,
MOKa3aTeIbHOM, JOorapuMUYecKOod U TPUTOHOMETPUYECKUX (PYHKIUM, UX CBOWCTB U
rpaMKoOB, HCHOJb30BAaHHE (PYHKUMM [UJI1 pelieHus 3ajJady U3 JPYruX Y4yeOHBIX
MPEAMETOB U PEaIbHOM KU3HU TECHO CBSI3aHO KaK C MATEMATHUYECKUM aHAJIU30M, TaK U
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C pelliCHUEeM ypaBHEHUU W HepaBeHCTB. [lpu 3TOM Oosibllioe BHUMAHHE YAEISACTCS
dbopMUpOBaHUIO YMEHHUsS BhIpaKaTh (pOpMynamMu 3aBUCUMOCTH MEXY pPa3IMUHBIMU
BEJIMYMHAMM, UCCIIEIOBATh MOJyYeHHbIE (PYHKIMU, CTPOUTH uX rpaduku. Martepuan
COJIepKaTeNIbHOW JIMHUU HAlleJIeH Ha pa3BUTUE YMEHUM W HABBIKOB, MO3BOJISIIOIIUX
BBIpakaTh 3aBUCUMOCTH MEXJY BEJIMUYMHAMU B PA3IUYHON (PopMe: aHAIUTHUECKOMH,
rpaduyueckoii u ciaoBecHOU. Ero nu3yuenue cnocoOCTBYET pa3BUTHIO aIrOPUTMHUUECKOT O
MBIIIUICHUS, CIIOCOOHOCTH K 0O00OIIEHUIO U KOHKPETU3AINH, UCTIOIH30BAHUIO aHAJIOTHH.
ConepxarenbHass jauHus «Hadama wmaTeMaTHYECKOro aHalM3a»  IMO3BOJISET
CYILIECTBEHHO PACUIMPUTh KPYr KaK MaTeMaTHYE€CKWX, TaK W MPUKIAJTHBIX 3ajad,
JTOCTYMHBIX OOYYaIOIIUMCS, Yy KOTOPBIX TOSBISETCS BO3MOXKHOCTH HCCIEI0BAaTH M
cTpouth rpaduku QyHKIHM, ONpeaeisTh UX HauOOJbIINE U HAUMEHbIINE 3HAYCHUS,
BBIUHCIIATh IUIONaAn (Uryp u OO0BEMBI Tel, HAXOIUTh CKOPOCTH M YCKOPEHUS
npoiieccoB. CojeprkaTenbHas JUHUS OTKPHIBAET HOBBIE BO3MOMKHOCTHU IOCTPOCHUS
MaTeMaTHYECKUX MOJIeNIed pealbHBbIX CUTYaIlUi, HaXOXKICHUS HAWIYUIIEro perieHus
B MPUKIQJHBIX, B TOM YHCJE COIMAIbHO-DKOHOMUYECKHX, 3a7adax.3HaKOMCTBO
C OCHOBAMH MAaTEMaTHYECKOTO aHaju3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(GbOpMaJIbHO-IOTHYECKOTO M KPEATUBHOTO MBINIUICHHS, (OPMHUPOBAHUIO YMEHHI
pacrio3HaBaTh MPOSIBIICHHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHHUKE U HCKYCCTBE.
OOyuaroiuecss y3HalOT O BBIAAIONIUXCS pe3yJbTaTax, MOJTYYEHHBIX B XOJI€ Pa3BUTHS
MaTE€MAaTHKN KaK HayKH, U UX aBTOpPaX.

CoaepxartenbHOo-MeTOAMYECKasd JIMHUS «MHOXKECTBa M JIOTMKa» B OCHOBHOM
NOCBSILIEHA AJIEMEHTAM TEOPUU MHOKECTB. T€OpETUKO-MHOKECTBEHHBIE IIPEICTABICHUS
NPOHU3BIBAIOT BECh KypC IIKOJBbHOM MaTeMaTUKU U MpejaraloT Haubouiee
YHUBEPCAJbHBIN S3BIK, OOBEIUHSAIONINN BCE pa3elbl MAaTeMaTUKA U €€ TPHIIOKEHUH,
OHM CBSI3bIBAIOT pa3Hble MAaTEMATHYECKUE NUCUUIUIMHBI B enuHoe uenoe. Ilostomy
BaYXHO JaTh BO3MOKHOCTh O0YYaIOIIEMYCs TOHUMATh TEOPETUKO-MHOYKECTBEHHBIN S3BIK
COBPEMEHHON MAaTeMaTUKH U UCI0JIb30BaTh €0 JJIsl BEIPAXKEHUSI CBOUX MBICIIEH.

B yue6HOM Kypce «AnreOpa U Hauajga MaTEMaTHYECKOTO aHAIN3a) MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO MOJEITUPOBAHUS, KOTOPbIC MPU3BaHbI C(HOPMUPOBATH
HaBBIKH TIOCTPOEHUS MOJEIEH pEalbHbIX CUTyalUWd, HUCCICIOBAHUS 3THUX MOJIEIEH
C TIOMONIBIO ammapaTa anreOpbl M MaTeMaTU4YeCKOTO aHajin3a W WHTEpIpeTaruu
MOJIYYEHHBIX pPE3yibTaToOB. Takue 3aJaHusl BIUIETEHbl B KaXKIblil W3 pa3/elioB
MPOrpaMMBbl, TOCKOJBKY BECh MaTepual y4eOHOTO Kypca HIMPOKO HCIOIb3YETCs
JUISL pelleHus] TPUKIAAHbIX 3anad. [lpu pelieHnn peanbHBIX NPAKTUYECKUX 3a]ad
oOydJaromuecs: pa3BUBAIOT HAOJIOMATETLHOCTh, YMEHUE HAXOJHWTh 3aKOHOMEPHOCTH,
abCTparupoBaTbCsi, HCIOIB30BATh AHAJIOTHIO, 0000maTh W KOHKPETU3HPOBATH
npobiemy. JlesTenpbHOCTh 10 (JOPMUPOBAHUIO HABHIKOB PEIICHMS MPUKIATHBIX 33/1a4
OpraHU3yeTCsl B IPOIIECCE M3YUYEHHsI BCEX TeM Yy4eOHOro Kypca «Anredpa u Hayamia
MaTeMaTUYEeCKOr0 aHAIN3a.

OO6u1ee yuciIo YacoB, pEKOMEHAOBAHHBIX JIJI U3YYeHUsI yUeOHOTO Kypca « Anredpa
M Hayaja MaTeMaThdyeckoro anamusa», — 170 gacoB: B 10 kmacce — 68 yacoB (2 yaca
B Hezento), B 11 kimacce —102 gaca (3 gaca B Henelno).
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COJEP/KAHUE OBYYEHUA

10 KJIACC
Yuciaa v BbIYUCICHUS

Panvonansubie uuciaa. OOBIKHOBEHHBIE M JI€CATUYHBIE JApOOH, TMPOLEHTHI,
OEeCKOHEYHbIE NEPUOJUYECKUEe Ipo0Ou. AprupMeTHYECKUEe ONEPalUU C pallOHAIbHBIMU
YucliaMH, NpeoOpa3oBaHus YUCIOBBIX BhIpaxeHuil. IIpuMenenne npobeit u mpoueHTOB
IUIS peLeHUs NPUKIAIHBIX 3a/1a4 U3 Pa3IMYHbIX OTPACiIeH 3HaHUN U PEaIbHOM KU3HU.

JlelictBuTenbHple  4yucia.  PanvoHanbHbBIE UM HMpPpPALMOHAIBHBIE  YUCIIA.
Apudpmernyeckue omnepaudd ¢ JACHUCTBUTENbHBIMU  uMciaaMd. [IpuOnuxEHHbie
BBIYMCIICHU, [IPaBUila OKPYIVIEHUS, IPUKHUIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ nenbiM nokasareneM. CranjpapTHas ¢opma 3amucu AeHCTBUTEIBHOTO
yucia. Hcnonb3oBaHue mNOAXOASImIeH (GOpMbI 3amucHu  JIEWCTBUTENBHBIX UHCEN
JUISL pELLICHUS NIPAKTUYECKUX 3a1a4 U IIPEACTABICHUS JaHHbIX.

ApudmeTnyeckuii KOpeHb HaTypaJIbHOU cTeneHu. JlelcTBus ¢ apupMeTHIecKuMuU
KOPHSIMU HATYpPaJIbHOM CTEIEHHU.

CuHyc, KOCHMHYC M TaHI€HC YHUCJIOBOIO apryMeHTa. ApKCHUHYC, AapKKOCHHYC,
APKTAHT'€HC YMCIIOBOT'O apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa 1 TOXKIE€CTBEHHbBIE MPEOOPA30OBAHUSI.

[IpeoGpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHUIA. OcHOBHbIE
TPUTOHOMETPUYECKHE POPMYIIBI.

VYpaBHeHHE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTon
MHTEPBAJIOB.

Pemenue nenbix 1 [poOHO-palMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenune nppanmoHaIbHBIX YPaBHEHU U HEPABEHCTB.

Pemenune TpuroHOMETpUUECKUX YPABHEHUI.

[IpuMeHeHnEe ypaBHEHHI U HEPABEHCTB K PEILICHUIO0 MATEMAaTUYECKHX 3a]1a4 U 33724
U3 pa3IMYHBIX 00JaCTe HAYKH M peabHOU KU3HU.

DOyHkuuu U rpapuxkn

OyHk1ms, cnocobsl 3aganus GyHkiuu. ['paduk dyakuuu. Bzaumuo oOpaTHbie
byHKIUN.

O6nacte ompenelieHUss U MHOXKECTBO 3HaueHu GyHkuuu. Hymu QyHknun.
[TpoMesxyTKH 3HAKOTIOCTOSTHCTBA. UETHBIC U HEUETHBIE (PYHKITHH.

CrenieHHass GyHKIMS C HATYpaJbHBIM WU IIENBIM TOKa3aTeneM. EE cBoiicTBa u
rpaduk. CBolicTBa U rpaduK KOPHS N-OW CTEIMEHHU.

Tpuronomerpudeckas OKpy>KHOCTb, OTIPEEICHIE TPUTOHOMETPUIECKUX (PYHKITUH
YHCIIOBOTO apTyMEHTA.

Hauyaja MmaTeMaTHYeCKOI0 aHAJIN3a
ITociieqoBaTEIILHOCTH, CIOCOOBI 3aJlaHUS MOCJIEIOBaTEIILHOCTEH. MOHOTOHHBIC
MOCJIE0BATEILHOCTH.
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Apudmernueckass M TeoMeTpHueckas mporpeccu. beckoHewHO yOBIBaromIas
reomeTpuyeckas mporpeccus. CymMma OECKOHEUHO YOBIBAalOIIEH T€OMETPUYECKON
nporpeccun. @opmyra CI0KHBIX TPOIEHTOB. Vcronbp30BaHne MPOTPECCHH ISl PEIICHUS
peasbHBIX 33724 MPUKIIATHOTO XapaKTepa.

MHoxkecTBa U JIOTMKA
MHoO)kecTBO, omepanuMd HaJa MHOXecTBamu. Jluarpammbsl  Jiliepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —ammapara il ONMCAaHUs PeallbHBIX
MIPOIIECCOB U SIBJIICHUM, MPU PEIICHUU 3a7]a4 U3 IPYTUX y4eOHbIX TPEIMETOB.
Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yucjaa v BbIYUCIEHUA
Harypanbnsbie u uesnbie yncna. [Ipu3Haku A€ITMMOCTH LETBIX YUCETL.
CreneHb ¢ palMoOHaAIBHBIM TTOKa3aTeraeM. CBOMCTBA CTEMEHM.
Jlorapudm uncna. JlecaTUUHBIE U HATYPAIbHBIC JTOTApU(MBI.

YpaBHeHUs M HEPABEHCTBA

[IpeobpazoBanue BEIpOXKEHUH, COJIEPIKAITUX JIOTAPUDMBI.

[IpeoOpa3oBaHrie  BbIpaXEHUH, COAEpXKAIIMX CTENEHH C  PalMOHAIBLHBIM
IIOKA3aTEeJIEM.

[IprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToka3aTenpHbIC YPaBHEHNS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHs U HEPABEHCTBA.

CucteMbl JTUMHEWHBIX YpaBHCHHMH. PellieHWe NpUKIAIHBIX 3a7ad C IMOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHECHUH.

CucTemMbl U COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

IIpruMmeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX
3a/1a4 U 3a7a4 U3 Pa3IUIHBIX 00JIaCTeH HAYKU U PeaIbHOM KU3HH.

DOyHkuuu U rpapuxkun

Oyukmus. [lepuognyeckue QyHkiuu. [IpoMeKyTKM MOHOTOHHOCTH (DYHKIIHH.
MakcumyMbl 1 MEHIMYMBI (pyHKIH. Hanbomnpiiee 1 HauMeHblllee 3Ha4eHUe HYHKITUU
Ha MPOMEXKYTKE.

Tpuronomerpudeckre GyHKIIUN, UX CBOMCTBA U TPaPUKH.

[lokazatenbHass u norapudmuyeckas (QYHKIHH, WX CBOWCTBA H TPAPUKH.

Hcnonb3oBanne rpadukoB PYHKITHHN TS peIICHUs] YpPaBHEHUH U TMHEWHBIX CUCTEM.

Hcnonp3oBanue rpadukoB (YHKIOWA U1 HWCCIEIOBAHUS  TPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPH PEUICHUH 3a7ad4 U3 JPYruX Y4eOHbIX
MPEAMETOB U PEATbHOMN KU3ZHHU.

HayvaJyia MaTeMaTH4eCKOr0 aHAJIN3a
HenpepoiBuble ¢QyHkuuu. MeToj HHTEpBalIOB JJIsl PELICHUS HEPABEHCTB.
[TpousBonnas pynkuuu. I'eomerpuyeckuii 1 pu3nuecKuil CMbICI MPOU3BOTHOMA.
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[IpousBoaHbIe 3eMeHTapHBIX QPyHKUIUNA. DOpMyIbl HaXOKIEHUS TPOU3BOIHON
CYMMBI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumMeHeHre TPOU3BOJHOM K HCCIEIOBAaHUIO (PYHKIMI Ha MOHOTOHHOCTh H
sKCTpeMyMbl. HaxoxxieHrne HanOobIlero 1 HaMMEeHbILIEro 3HaueHus! PYHKIIMHU Ha OTPE3Ke.

IIprMmeHenune poru3BOIHON 1JIs1 HAXO0XKIACHUS HAaUJTYYILIETO PEIIEHUs B [IPUKJIIAIHBIX
3aja4ax, sl ONpeneIeHHs] CKOPOCTH MPOLecca, 3aJaHHOTO (pOopMysIoi in rpaduKoM.

[lepBooOpa3znas. Tabnua nepBooOpa3HbIX.

Wurerpan, ero reoMerpuueckuii U Gpusuveckuil cmbici. Brluucienue uHrerpana
no gopmyne Herorona—Jleitouuna.

NPEAMETHBIE PE3YJIBTATHI

K koniry o0yuenus B 10 kiaacce oOy4daromuiicss HOJy4UT CAEAYIOLINUE TPEAMETHBIE
pe3ybTaThI:

Yucjaa v BLIYUCJIEHHUA:

OTIEPUPOBATH MOHSATUSIMU : PAIIHOHATIBHOE U JICUCTBUTEIILHOE YUCII0, OOBIKHOBEHHAS
U JIeCATUYHAS P00k, IPOLICHTHI;

BBITIOJIHSITH apr(METUUECKHE OMEpalH ¢ PallMOHATBHBIMU U JEHCTBUTEILHBIMU
YHCJIaMU;

BBITIOJIHSITH IPUOJIMKEHHBIE BBIYUCIIEHHUS, UCTIOIB3YS MTPaBHUIa OKPYTJICHUS, 1eJIaTh
IIPUKHUJIKY U OLIEHKY PE3yJIbTaTa BHIYUCIICHUN;

OTIEpPUPOBATH TOHATUSIMU: CTENIEHb C IIEJBIM IOKa3aTelieM, CTaHaapTHas ¢opma
3aliCU  JICMCTBUTEIILHOIO 4YHCJA, KOPEHb HATYpPaJIbHOW CTENEHU, MCIOJIb30BaATh
MOAXOAAIIYI0 (OPMY 3aIUCH JEeHCTBUTEIBHBIX YHCEN IS pEIIeHUs TPAaKTUUECKUX 3a/1a4
Y MIPEACTABJICHUS TAHHBIX;

ONEPUPOBATH IOHATHUSIMH: CHHYC, KOCHMHYC W TAaHIE€HC IIPOM3BOJILHOIO YIJIa,
UCIIOJIB30BaTh 3alMCh TPOU3BOJILHOTO yIJIa uYepe3 oO0paTHbIE TPUTOHOMETPUYCCKUE

byHKIHM.

YpaBHeHUs M HEPABEHCTBA:

ONEpPUPOBATh IOHATUSMU: TOXKJIECTBO, YPaBHEHHWE, HEPABEHCTBO, LEJOE,
palMOHANIBHOE, HWPPALUOHAIBHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YpPaBHEHHUE;

BBITIONIHATH MPEoOpa30BaHUs TPUTOHOMETPUYECKUX BBIPAKCHHN H  periaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS;

BBITIOJIHATh MPEOOpa30BaHUSl LEJbIX, PANUOHAIBHBIX H  HPPALUOHAIBHBIX
BBIPQXKCHUN W PEIATh OCHOBHBIEC THUIIBI LEJBIX, PAUMOHAIBHBIX U HPPALIMOHATIBHBIX
YPaBHEHUW U HEPABEHCTB;

MIPUMEHATh YPAaBHEHHS M HEPABEHCTBA [JI PELICHHS MAaTEMAaTUYECKUX 3a/a4d U
3a/1a4 U3 Pa3aIUYHbIX 00JIaCTe HAYKU U peaIbHOM )KU3HH;

MOJICIMPOBATh peajibHbIE CUTYyallMU Ha SI3bIKE ajareOpbl, COCTABIISTH BBIPAXKEHUS,
YpPaBHEHUs, HEPABEHCTBA II0 YCIOBHUIO 33Ja4d, HMCCIEIOBATh ITOCTPOEHHBIE MOJEIN
C UCIIOJIb30BaHUEM alllapara ajareopsbl.
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DYyHKIUH U I'PAPUKHU:

ONEepUPOBATh MOHATUAMHU: (YHKLUMS, CHOCOOBI 3amaHus (QyHKUHUH, O0JacTb
OIpEJIEICHHs] U MHOXKECTBO 3HaU€HUN (PyHKIUU, IpaduK QyHKIMU, B3aUMHO OOpaTHBIE
dyHKIMM;

ONEepUPOBATH MOHATUSAMU: YETHOCTh M HEUETHOCTh (DYHKIMM, HYIU (YHKLUUH,
MIPOMEKYTKH 3HAKOIOCTOSHCTBA;

MCI0JIb30BaTh rpaduKu PYHKIIUHN AJis pellieHUs] YpaBHEHUN;

CTPOUTh M YWUTaTh TrpaduKU JUHEHHOW (YHKUMH, KBagpaTUUHON (DYyHKIMH,
CTeNeHHOW (DYHKIIMU C LIeJIbIM MTOKa3aTeseM;

UCIOJIb30BaTh rpaduku QYyHKIUN AJId UCCIEJOBaHUS TPOLECCOB U 3aBUCUMOCTEN
OpU pEelIeHUH 3a7ad U3 JIPYTUX YYeOHbIX MPEJIMETOB U PEealbHOM >KU3HU, BbIPAXKaTb
(dopMyamMu 3aBUCUMOCTH MEXAY BETUUMHAMMU.

Hauyana MaTeMaTH4eCKOro aHAJIN3A:

OIepupOBaTh  TMOHATHIMHU: IOCJICIOBATEILHOCTD, apudmeTHueckas u
rCOMETPUYECKas TPOTPECCHH;

OIIepUPOBATH MOHATHIMH: OCCKOHEUHO yOBIBAIOIIAs TEOMETPUYCCKAsT TIPOTPECCHs,
cymMMa OE€CKOHEUHO YOBIBAIOIIEH reOMETPUUYECKON MPOTPECCHH;

3aJ1aBaTh MOCIIEA0BATEIHLHOCTH PA3TUYHBIMU CIIOCOOAMU;

MCTIOIB30BaTh CBOWMCTBA TIOCJIEOBATEIILHOCTEH W TIPOTPECCHUU IS pEIICHUs
peasTbHBIX 337129 MPHUKJIATHOTO XapaKTepa.

MHo:kxecTBa M JIOTHKA:
ONEpPUPOBATH MOHATUSIMHU: MHOKECTBO, OIIEPALIMU HAJl MHOKECTBAMU;
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar s ONHMCAHUs PealibHbIX
IIPOIIECCOB M SIBJICHUM, MPU PEIICHUH 33429 U3 JPYTUX YUeOHBIX MPEIMETOB;
ONIEpUPOBATH MMOHATUSIMU: OIIPEETICHUE, TEOpEMa, CICACTBUE, I0KA3aTEIbCTRO.

K xoniy oOyuenus B 11 kiacce oOydaromuiicss HOTY4UT CIASAYIONINAE MPEAMETHBIC
pEe3yJIbTATHI:

Yucjia ¥ BbIYUCIEHUS

ONECPUPOBATH MOHATUSAMHU: HATYypaJIbHOE, LEJI0€ YHUCIIO, UCMOJIb30BaTh MPU3HAKHU
JNEIMMOCTH LEIBIX YHUCEJI, PA3JI0KECHUE YHCJIa HA MPOCTHIE MHOXXHUTEIH JJISl PEIICHUS
3a/ad;

ONEPUPOBATH MOHATUEM: CTENIEHD C PAllHOHATIBHBIM MTOKA3aTENIEM;

OTICPHPOBATh TOHATHAMH: JIOTapu(PM dYHCIIA, JCCATUYHBIC M HATypaJbHBIC
norapumbl.

YpaBHeHUs U HEPABEHCTBA:

MIPUMEHSTh CBOMCTBA CTENEHU Il MPeoOpa3oBaHUs BBIPAKEHHI, OMEPUPOBATH
MOHATUSIMHU: TIOKA3aTEJIbHOE YPAaBHEHHWE W HEPABEHCTBO, pPEIIaTh OCHOBHBIE THIIbI
MOKA3aTeJbHbIX YPABHEHUN U HEPABEHCTB;

BBITIOJIHATH IPE0OpPa30BaHMsl BEIPAKEHUHN, COAEPKAIIKX JorapudMbl, ONIEpUpPOBaThH
MOHATUAMU: JIOTapU(PMHUUECKOE YPABHEHUE U HEPABEHCTBO, PEIIATh OCHOBHBIC THUIIbI
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Jorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB;

HaXOAUTh PEUICHUS IPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIEpUPOBATh IIOHATUAMU: CHUCTEMA JIMHEHHBIX YpPaBHEHUHM U €€ pelIeHHue,
HCIIOJIB30BATh CUCTEMY JIMHEUHBIX YPABHEHUM U1l PELICHUS IIPAKTUYCCKUX 3a/1a4;

HaXOAUTh pELICHUs MPOCTEHIIMX CHUCTEM M COBOKYIHOCTEW pallMOHAJIbHBIX
YpPaBHEHUI U HEPABEHCTB;

MOJICJIUPOBATh pealbHble CUTYAallUH Ha S3bIKE alreOpbl, COCTABIATH BBIPAKEHMUS,
YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBUIO 3aJa4d, UCCIEI0BATH IIOCTPOCHHBIE
MOJIENIM C UCIIOJIb30BAHUEM arrapara aiareOphi.

DYyHKIUH U IPAPUKHU:

ONEepUPOBATH MOHATUSAMU: NIepHoanYecKas (QYHKIHS, TPOMEKYTKA MOHOTOHHOCTHU
(YHKIMU, TOYKM DKCTpeMyMa (GYHKUMH, HauOOJbllee W HaUMEHbIEee 3HaYeHUs
(GYHKIMU Ha TPOMEXYTKE, UCIOIb30BaTh UX IS MCCleNOoBaHUs (DYHKLIUHU, 33aJlaHHON
rpadukoM;

ONEepUPOBATh  MOHATUAMM: Tpa@UKH  TOKa3aTeNbHOM,  JOrapupMHUUECKOU
U TPUTOHOMETPUYECKUX (PYHKIUH, M300pakaTh MX Ha KOOPJIMHATHON TMJIOCKOCTH U
UCIIOJIb30BaTh JJIsl PELICHUS] YPABHEHUM U HEPABEHCTB;

U300pakaTh Ha KOOPAMHATHOM IUJIOCKOCTH TpaduKd JHHEHHBIX ypaBHEHHI
Y UCIIOJIB30BATh UX JUIA PELICHUs CUCTEMBI JIMHEHHBIX YPaBHEHU;

UCMOJIb30BaTh IPaQUKU PYHKIUM ISl MCCIIET0BaHUS IPOLIECCOB U 3aBUCUMOCTEN
U3 APYTruX y4eOHBIX AUCLHUILINH.

Havana maTteMaTH4ecKOro aHaJim3a:

ONEepUPOBATh TMOHATUAMH: HENpepbhIBHAs (QYHKIUSA, TPOU3BOJHAA (DYHKIIHH,
UCITOJIH30BaTh T'€OMETPUYCCKUA W (U3UYCCKUA CMBICT TMPOU3ZBOJIHOM ISl peIIeHUS
3a/1ay;

HaXOAUTh TPOU3BOAHBIC DJIEMEHTAPHBIX (PYHKIUH, BBIYUCIATH MPOU3BOIHBIE
CYMMBI, TPOU3BEACHUS, YaCTHOTO (DYHKIIUIA;

UCIIOJIb30BaTh MPOU3BOAHYIO [JIsi MCCIEAOBaHHUS (PYHKIIMM HAa MOHOTOHHOCTDH
U DKCTPEMYMBI, TPUMEHSThH Pe3yIbTaThl HCCIECIOBAHUS K IIOCTPOCHUIO TpaduKOB;

WCNOJIB30BATh  IMPOU3BOJHYK)  JUIA  HAXOXKIACHHS  HAWIYYILIEr0  pELICHUs
B PUKJIAIHBIX, B TOM YHCJIE COUUATBHO-DKOHOMUYECKUX, 3a/1a4ax;

OTIEpUPOBATH MOHATUSIMU: TIEPBOOOpA3HAs M HHTETPAJI, TIOHUMATh T€OMETPHUCCKHIA
1 (PU3UYECKUI CMBICT MHTETpAa;

HAaXOJUTh TIEPBOOOpPA3HBIC JIIEMEHTAPHBIX (YHKIMI, BBIYUCIATH WHTErPall
o ¢popmyinie HeroTorna—JleitOnuma;

pelmarb NPUKIAAHBIE 33Ja4d, B TOM YHCJIE COLHAIBHO-DKOHOMHUYECKOTO U
du3nUecKoro xapakrepa, CpeACTBAMU MAaTEMATHIECKOTO aHAIH3a.
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10 KJIACC
HanmenoBanue pasgena  |[KonudectBo OcHOBHOE coziepKaHUE OCHOBHBIE BUbI AEATEIBHOCTH
(Tembl) Kypca 4acoB o0y4Jaronuxcs
MHOXkecTBa pallMOHAIbHBIX 14 MHoOXkecTBO, onepanuu Hcnoab30BaTh TEOPETUKO-

U ICCTBUTENIbHBIX YUCEN.
PanironanbHbie ypaBHEHUS U
HEPaBEHCTBA

HaJl MHOXKEeCTBaMU. JluarpaMmsl
Diinepa—BeHHa.

PanmonanpHbie unciia. OOBIKHOBEHHBIC
U JICCATUYHBIE APOOH, TIPOIICHTHI,
OECKOHEUHBIE TEPUOIUYECKHUE APOOH.
Apudmetnyeckue onepanuu

C palMOHAIbHBIMHU YUCIIAMH,
npeoOpa3zoBaHUs YHCIOBBIX
BeIpakeHUi. [Ipumenenue apodeii u
IIPOLICHTOB JIJIs1 PEILIEHUS] TPUKIIATHBIX
3aJ1a4 U3 pa3JIMYHbIX OTPaACIICH 3HAHUI
Y PEaJIbHOU JKU3HU.

JlercTBUTENIbHBIE YHCIIA.
PanyonanbHbie ¥ HppallMOHAIIbHbBIE
gucia. ApudMeTHIeCcKre onepanuu

C JEUCTBUTEIIbHBIMU YHUCIIAMH.
[TpuOnn>xEHHBIE BHIYUCIICHUS, IPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA
pe3yabTaTa BhIYUCICHHM.

MHO>KECTBCHHBIN arrapaT

JUTSL OTTUCAHUS X0J1a PEIICHUS
MaTeMaTUYECKHX 3a/1a4, a TAKIKE
pPCabHBIX TIPOIIECCOB U SIBJICHUH,

IIPH PEIICHUH 3a7a4 U3 APYTUX
y4eOHBIX MTPEAMETOB.

OnepupoBaTh MOHSITHSIMU:
palMoHAIBHOE YUCIIO, IEHCTBUTEILHOEC
YKCIJI0, OOBIKHOBEHHAsSI IPOOD,
JECATUYHAS APOOb, MPOIICHTEHI.
BbINoJHATH aprupMETHICCKHE
OTIepaINH C PAIIHOHAIBHBIMH 1
JIEMCTBUTEIILHBIMU YHCJIAMH;
PUOIMKEHHBIC BRIYUCIICHHUS,
HCITOIB3Ys MpaBUjia OKPYTIICHHS.
JeJaTh NPUKUIAKY H OLIEHKY
pe3yibTaTa BEIYUCICHHM.
OnepupoBaTh MOHSATHSIMU:
TOXJIECTBO, YPaBHECHHE, HEPABEHCTBO;
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ToxaecTBa U TOXKIECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHEeHHS. HepaBeHCTBO, pericHue
HEpaBeHCTBA. METOT MHTEPBAJIOB.
Pemenue 1nensix u ApoOHO-
paIMOHAILHBIX YPaBHCHUN U
HEPAaBCHCTB

1I€JI0€ U pallMOHAIBHOE YPAaBHEHHUE,
HEPABEHCTBO.

BoInoJiHATH Npeodpa3oBaHus LETbIX
U PALlMOHATBHBIX BBIPAKEHUM.
PemiaTh OCHOBHBIE TUITBI LIEJBIX
UPpaLMOHAIBHBIX YPABHEHUN U
HEPABEHCTB.

IIpuMeHATH paluoHabHbIE
yYpaBHEHHS 1 HEPABEHCTBA

JUTSL pellIeHUs] MaTeMaTUYecKuX 3a1a4
W 337124 U3 Pa3IMYHbIX 00JacTeil HayKu
Y PEAJIbHOM KU3HU

Oyukimn u rpaduku. CTeneHb
C IIEJIBIM TTOKa3aTesieM

OyHKIMs, CIOCOOBI 3a/1aHUs (PYHKITHH.
B3aumuo ob6patubie pyHkiuu. ['padux
byHKIHH.

OO6nacTpb ornpeaesieHuss ¥ MHOXKECTBO
3HaueHu# QyHkuu. Hymu ¢yakmmm.
[TpoMexyTKH 3HAKOTIOCTOSTHCTBA.
YETHpie 1 HEUETHBIC (PYHKITHH.
Crenens ¢ 1eIbIM MTOKa3aTEIEM.
CranpgaptHas ¢hopma 3anucu
JEUCTBUTEIIBHOTO YHCIIA.
Hcnonp3oBaHue MOAXOASIICH (GOPMBI
3aMuCH ICUCTBUTEIBHBIX YUCE

JUTS PETIICHUS TPAKTUICCKUX 337129

Y TIPEJICTABIICHUS JaHHBIX.

OnepupoBaTh NOHATHUAMU: QYHKIIHS,
CrocoObI 3a1aHus GYHKITUHU, B3AUMHO
oOpatHble (yHKITUH, 00JIaCTh
OTIpEJICIICHUS] 1 MHOKECTBO 3HAYCHU I
byakuy, rpapuk QyHKIINNM; 9ETHOCTD
¥ HEYETHOCTh (DYHKIIUH, HYJIH
GyHKIIUU, TPOMEKYTKA
3HAKOIIOCTOSIHCTBA.

BoinoyHATH Npeodpa3oBaHus
CTETICHEH C IEeNIbIM TTOKa3aTesIeM.
Hcnonb30BaTh CTaHAAPTHYIO GOPMY
3aMyCH IEHCTBUTEIHLHOTO YHCIIA.
dopmyIUpoOBaTH

U WLITIOCTPUPOBATH Tpadudecku
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CrenenHas QyHKIUS C HATypaJbHBIM
U LeJIBIM ITOKa3aTeiieM. E€ cBolicTBa 1

rpadux

CBOICTBA CTENIEHHOMN (PYHKITHH.
BripaxaTth ¢popMy1aMu 3aBUCUMOCTHU
MEXAY BETUYMHAMU.

Hcnonb3oBaTh HUPPOBLIE pecypChl
JUTsl TOCTpOEHUsI rpadMKOB PYHKIIUU

Y U3YYEHHS UX CBOMCTB

ApudmMeTHIECKUI KOPEHb
N—O# CTENEHHU.
HNppanuoHanbHble ypaBHEHUS
Y HEPAaBEHCTBA

18

ApudmeTndyeckuii KOpeHb
HATYypAJIBHOU CTENEHU. [lencTBus

¢ apupMeTUYECKUMHU KOPHSIMHU N—OH
CTEIEHHU.

Pemenue nuppanmoHanbHbIX ypaBHECHUN
Y HEPABEHCTB.

CgoiicTBa 1 rpaduK KOpHsI N-0if
CTEIICHU

DopMyJIMPOBAThH, 3ANIUCHIBATH

B CUMBOJIMYECKOU popme

1 WIJIIOCTPUPOBATH NPUMEPAMH
CBOMCTBA KOPHS N-OU CTEIECHU.
BoinoaHsaTh IpeoOpazoBaHus
VMPPALMOHAIBHBIX BBIPAKCHUN.
PemiaTe OCHOBHBIE TUIIBI
VPPaLMOHAIBHBIX YPaBHEHUI

Y HEPABEHCTB.

IIpuMeHATH 111 pereHust
Pa3JIMYHBIX 32124 UPPALIMOHAJIIbHBIC
YpPaBHEHUS U HEPABEHCTBA.
CTpouTh, YUTATH rpaduK KOPHS N-O1
CTEIICHMU.

HUcnoab3oBaTh HU(pPOBBIE pecypehbl
JUTsl IocTpoeHust rpadukoB (PyHKITUI
Y U3y4YE€HUS UX CBOMCTB
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DopmyIIbl TPUTOHOMETPUHU. 22 CuHyc, KOCHHYC ¥ TAHT€HC YUCIJIOBOTO OnepupoBath NOHATUSIMH: CUHYC,
Tpuronomerpuueckue apryMeHTa. ApKCUHYC, apKKOCHHYC KOCUHYC Y TaHI'€HC IIPOU3BOJILHOIO
YPaBHEHUS Y AQPKTAaHI'€HC YHCJIOBOI'O apryMEHTa. yria.
TpuroHomerpruyeckast OKpy>KHOCTb, HUcnonb3oBars 3an1uch
ONPEIEIECHUE TPUTOHOMETPUUECKUX MIPOM3BOJIBHOIO yTiia yepe3 oOpaTHbIe
(GYHKIUN YUCIIOBOTO apryMEHTa. TPUTOHOMETPUUYECKHE (PYHKIUU.
OCHOBHBIE TPUTOHOMETPUUECKUE BeinmonHATH npeodpa3oBaHus
dopmybl. [IpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKECHUM.
TPUTOHOMETPUUECKHUX BBIPAKECHUM. PemiaTe OCHOBHBIE TUIIBI
Pemenne TpuroHOMeTpUYECKUX TPUTOHOMETPUUECKUX YPABHEHUMN
YPaBHEHU M
[locnenoBarenbHOCTH 3) [TocnenoBaTenbHOCTH, CIIOCOOBI OnepupoBaTh NOHATHSIMH

U TIporpeccuu

3a1aHus MOCJIEA0BATEIBLHOCTEN.
MOHOTOHHBIE MOCIEI0BATEIBHOCTH.
ApudmeTrnyeckas U reoOMeTpuUIecKast
nporpeccun. beckoneyHo yOniBaromas
reoMeTpuiecKas Iporpeccusi.
CyMMa OECKOHEUHO YOBIBAIOIIICH
FeOMETPUUECKON IPOTPECCUM.
dopMyIa CI0KHBIX POLEHTOB.
Hcnonp30BaHue nporpeccuu

JUISL peIIeHUs] pealbHbIX 3a/1a4
MPUKIIAHOTO XapakTepa

MOCJIEI0BATEIbHOCT,
apudmeTryecKas U reoMeTpulIecKast
MIporpeccun; 0ECKOHEUHO YOBIBAOIIIASL
reOMETPHUYUECKas MPOrPeccHsi, Cymma
OecKkoHEeYHO YOBIBarOIICH
r€OMETPUUECKOI IPOTPECCHUH.
3amaBaThb 0C/IE10BATEIBHOCTH
Pa3IUYHBIMU CITIOCOOAMHU.
IIpuMeHATH GOpMY.Iy CJIOKHBIX
MPOLEHTOB JIJIsl pelieHus 3a/1a4

W3 peajbHOMU NMPAKTUKU

(c UCTIOJIB30BAHUEM KaJIbKYJISITOPA).
HUcnonb3oBaTh CBOMCTBA
MOCJIEIOBATEIILHOCTEN U MPOrPECCUI
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JUTSL pEeIICHUS PeaTbHBIX 3a1a4
NPUKJIATHOTO XapaKTepa

[loBTOpEHuUe, 06001IEeHNE, 3 OcCHOBHBIE MOHATHUS Kypca aJreopbl IIpuMeHATH OCHOBHBIE TOHATHUS Kypca
cUCTeMaTH3allvs 3HaHUH ¥ HavaJl MaTeMaTHYECKOTO aHalln3a anreOpbl U Ha4al MaTeMaTH4YEeCKOT0
10 knacca, o0o0mieHne aHaJM3a JUIsl peIieHus 3a/1a4
¥ cHUCTEeMaTH3aIlisl 3HAHUIA U3 peaNbHOM KU3HU U JPYTUX
HIKOJIBHBIX TUCIUTUTHH
OBILIEE KOJIMYECTBO 68
YACOB ITO ITPOI'PAMME
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11 KUIACC
HaumenoBanue paznena  |KonuuecTBo OcHoBHOE coiepKaHue OcHOBHbIE BUJIBI ICSTEILHOCTH
(Temnl) Kypca 4acoB oOy4Jaronuxcs
Crenens ¢ pallMOHAIBHBIM 12 Crenens ¢ paruoHAIbHBIM ®opmyJIHpoOBaThH, 3ANIUCHIBATH

[IOKa3aTEeJIEM.
[loka3zarenbHast QyHKIMS.
[loka3zaTenbHbIE ypaBHEHUS
U HEpaBeHCTBA

nokazateneM. CBONCTBa CTETICHHU.
[IpeobpazoBaHue BhIpaKECHUI,
COJIEpIKaIINX PAIlHOHAIBHEIE CTETICHH.
[TokazaTeNbHBIC YPaBHEHUS

Y HEPAaBCHCTRA.

ITokazatenbHast QyHKIHS, €€ CBONCTBA
u rpaduk

B CUMBOJIMYECKOU popme

Y WTIOCTPUPOBATH IPUMEPaMH
CBOMCTBA CTEIECHHU.

IIpuMeHATH CBOMCTBA CTEIICHU

JUTSI TpeoOpa3oBaHus BbIpaKEHHIA.
d®opmyaupoBaThb

Y WIJIIOCTPUPOBATH I'PapuyecKu
CBOMCTBA MOKa3aTeIbHON (QYHKIINH.
PemiaTe OCHOBHBIE TUIIBI
II0KA3aTEJIbHbIX YPABHECHUN

Y HEPABEHCTB.

HUcnouab3oBaTth n@poBbIe pecypchbl
JUISL TTIOCTPOCHHMS TpauKoB PyHKITHIA
Y U3y4YE€HUS UX CBOMCTB

Jlorapudmudeckas QyHKIIHS.
Jlorapudmudeckue ypaBHEHUS
1 HEPABEHCTBA

12

Jlorapudwm umncna. Jlecaruannie
U HaTypaJbHbIC JOTAPUPMBI.
[IpeoOpazoBaHue BEIPAKCHHM,
CoJIep KaIIHX JIOTapu(PMbI.
Jlorapudmudeckne ypaBHEHUS
Y HEPABEHCTBA.

®opmyJIHpPOBATH, 3aIUCHIBATH

B CHMBOJIMYECKOH (popme

1 WLTKOCTPUPOBATH IPUMeEPaAMH
CBOMCTBA JloTaprdma.

BoimoaHATh peoOpazoBaHus
BBIPaXXEHU M, COJIepKaIUX JTOTapU(MBI.
dopmyIUpOBaTH
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Jlorapupmuyeckas QyHKuus, €€
CBOICTBA U rpadux

U WIIKCTPUPOBATh rpauuecKu
CBOICTBA JorapupmMudeckon GyHKIINH.
PemiaTb OCHOBHBIE THUIIBI
Jorapu(pMUYECKUX YPAaBHEHHM

Y HEPABEHCTB.

Hcnonb3oBaTh HU(PPOBLIE pecypChl
JUTsl TOCTpOeHUsI rpaduKoOB (PYHKITUI

Y U3YUYECHHS X CBOMCTB.
3HAKOMUTBHCSH ¢ HCTOPHEN Pa3BUTHUS

MaTeMaTUKU
TpuronomeTrpuueckue Tpuronomerpudeckue QyHKIIUU, UX OnepupoBathb
(GyHKIIUU 1 UX TpaduKy. CBOICTBa U TpaUKH. NMOHSITHEM TepuonyecKast QyHKIIHS.
Tpuronomerpuueckue [Tpumepsl TPUTOHOMETPUUECKUX CTpouTh, aHATU3UPOBATD,
HEPABEHCTBA HEPABEHCTB CPaBHHUBATH rpaduKu

TPUTOHOMETPUUYECKHUX (DYHKIIUMA.
DopMyJIHPOBATH

Y WJJIIOCTPUPOBATH rpaduuecKu
CBOMCTBA TPUTOHOMETPUYECKUX
byHKIUH.

Pemates npocrenimue
TPUTOHOMETPUUECKHUE HEPABEHCTBA.
HUcnoab3oBaTh rpaguku 1
pPELICHUS] TPUTOHOMETPUUECKHAX
HEPABEHCTB.
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Hcnonb3oBath HU(PPOBLIE pecypehbl
JUTsl TOCTpOeHUsI rpaduKOB (PYHKITUI
Y U3y4YE€HUS UX CBOMCTB

[IpoussonHas. [Ipumenenue
IIPOU3BOIHOU

24

HenpepoiBuble pynkuuu. Meton

HWHTCPBAJIOB JIJI PCHICHUA HCPABCHCTB.

[IpousBoaHast GyHKIUU.
I'eomerpuueckuit u pu3HUECKUit
CMBICJI ITPOU3BOTHOM.

[Ipoun3BoIHBIE AIEMEHTAPHBIX
¢byukuuit. [IponsBoaHast CyMMBI,
IPOU3BEACHUS, YACTHOTO (QYHKIIUH.
[IprumeneHnune npon3BOIHOM

K UCCIeA0BaHUIO () YHKIIUIMA

Ha MOHOTOHHOCTB U DKCTPEMYMBI.
Haxoxnenne HanOoJIbIIErO

Y HaMEHBIIIET0 3HaYCHUS PYHKITUU
Ha OTpE3Ke.

[IpuMeHeHne MPOnu3BOIHOM

JUIS1 HAXOKICHUS] HAWITY YILIETO
peleHns B IPUKIIAIHBIX 3a7a4aX,
IUIsL OIIPEACIIEHUS CKOPOCTH IpoLecca,
3alaHHOTO (pOpMyIOH miH rpaduxom

OnepupoBaTh NOHATHSMM:
HernpepbIBHAs PYHKIUS; TPOU3BOIHAS
byHKIUY.

Hcnonb30BaTh reoMeTpUYECKU

U (pU3UYECKU CMBICI TPOU3BOTHON
JUTSL pellieHus 3a/1ay.

HaxoauTs npousBoaHbIC
AIIEMEHTAPHBIX PYHKIUH, BBIYMCIAATD
MIPOM3BOJIHBIE CYMMBI, TPOU3BEACHUS,
YaCTHOTO (DYHKIIHIA.

Hcnonb30BaTh MPOU3BOIHYIO

JUTSL icclieToBaHusl (QyHKIUN

HA MOHOTOHHOCTbH U 9KCTPEMYMBHI,
NPUMEHSATDH Pe3yJbTaThl
HCCJIe0BAHUSA K IOCTPOEHUIO
rpa¢ukoB. [IpuMeHAITH TPOU3BOIHYIO
JUISL HAXOKJICHUSI HAMTY4IIero
peluIeHus B IPUKIAAHBIX, B TOM YUCIIE
COLIMAJIBHO-3KOHOMMYECKUX, 3a/1a4ax.
3HAKOMUTBCH € HCTOPHEN Pa3BUTHUSA
MaTEMaTUYECKOT0 aHAIN3a
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HHTerpan u ero NpuMeHEHUs 9 IlepBooOpa3nas. Tabauna OnepupoBathb NOHATHAMMU:
epBOOOPa3HBIX. nepBooOpaszHasi, UHTerpal.
NHuTterpai, reomeTpuyeckui HaxoauTs nepBooOpa3Hbie
U (PU3MYECKUI CMBICI UHTErpaJa. AIIEMEHTAPHBIX PYHKIUI; BBIYUCIATH
Brruucnenne unrerpana no gpopmysne uHTEerpaji no gpopmyie
Hrrorona—Jleiionumna Hrrorona—JleiOuuna.
3HAKOMUTBHCSH C HCTOPHEN Pa3BUTHUS
MaTEeMaTUYEeCKOro aHaInu3a
CucreMbl ypaBHEHU N 12 CucreMbl JIMHEWHBIX YPAaBHEHUI. OnepupoBaTh NOHATUAMMU: CUCTEMA

Pemenue npuknagHbIx 3aaa4

C MIOMOUIBIO CUCTEMBI JINHEHHBIX
YPaBHEHHM.

CucTtemMbl 1 COBOKYITHOCTH LENBIX,
palMOHANIbHBIX, HPPALMOHATIbHBIX,
MOKA3aTeIbHBIX, TIOTapU(PMHUUECKUX
YpPaBHECHUN U HEPABEHCTB.
Hcnons3oBanue rpadukoB G yHKIIHIMA
JUISL pELLICHUS] YPABHEHUN U CUCTEM.
[IpuMeHeHne ypaBHEHU, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a7a4 U 3a7a4

U3 Pa3TUYHBIX 001acTe HAYKH

Y pEaJIbHOM KU3HU

JIMHEVHBIX YPAaBHEHUH U €€ pellICHUE.
HUcnonb3oBaTh CUCTEMY JIMHEUHBIX
YPaBHEHUH IS pELICHUS
IIPAKTUYECKUX 3a/1a4.

HaxoauTh pemieHust mpoCcTeNmmx
CHUCTEM M COBOKYITHOCTEM
palMOHAIBHBIX YPABHEHUN

Y HEPABEHCTB.

HUcnonb3oBaTh rpaduku ¢ yHKIIHANA
JUISL pELICHUS] YPAaBHEHUMU.
MopneaupoBaTh peajibHbIE CUTYALIMU
Ha SI3BIKE aNreOphl, COCTaBIATh
BBIPA)KCHUS, YPABHEHH S, HEPABCHCTBA
Y CHUCTEMBI 10 YCIOBHUIO 33/1a4H,
HCCJIeI0BATH MOCTPOCHHbIE MOEJIH
C UCIIOJIb30BaHUEM ammapara ajareopbl
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HarypanbHbie u niensle yucia

Harypainbnsbie u niesnble yncia
B 3aJ1a4aX U3 PEATbHOU )KU3HU.
[Ipr3HaKy AEeIMMOCTH LIENIBIX YUCET

OnepupoBatb NOHATUSIMH:
HaTYpaJIbHOE YHUCIIO, LIEJI0€ YUCIIO.
Hcnonb3oBaTh NpU3HAKU IETUMOCTH
LIEJIBIX YHCEJI, Pa3JIOKEHUE YHCTIa

Ha MPOCTHIE MHOXKHUTENHN JJIsI PEIICHUS
3aja4

[loBTOpEeHue, 06001ICHHE,
CHCTEMATH3aLMS 3HAHUH

18

OCHOBHBIC MTOHATHUS Kypca aireOpbl
M HayaJl MATEMAaTHYECKOr0 aHaJIN3a,
000011[eHHEe U cUCTEMAaTH3alUs 3HaHUI

Pemats npukiiagHbie 3aga4u

U3 pa3IMYHbIX 00JlacTe HayKu

Y peajbHOM KU3HU C TTIOMOIIBIO
OCHOBHBIX TOHSATHH Kypca anreopsbl
Y HadaJl MaTEMAaTUYECKOr0 aHaJu3a.
Boi0upath onTuMagbHbIe CIIOCOObI
BBIYMCIICHUM.

Hcnosab30BaTh 1Sl pelieHus 3a/1a4
YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI
ypaBHEHHM, CBOMCTBA (PyHKIIHIA

U rpadukoB

OBILEE KOJIMYECTBO
JACOB II0 ITPOI'PAMME

102
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DOEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYUEBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

BaxxHOoCThyueOHOTO Kypca TEOMETpHH Ha YpOBHE CpEIHEro oOmIero
oOpa3zoBaHusi OOYCJIOBJIEHA MPAKTUYECKOM 3HAYUMOCTBIO METanmpeJAMETHBIX U
MPEIMETHBIX PE3yJbTaTOB OOydYeHUS TEOMETPUHM B HANPABICHUU JUYHOCTHOTO
pa3BuTusi oOywaromuxcsi, QopMupoBaHUs (YHKIIMOHAJIBLHONW MaTeMaTUYeCKOU
IPaMOTHOCTH, U3YUYCHHS JIPYTUX YYCOHBIX TUCHUIUIMH. Pa3BuTHE Y OOydYarommxcs

NPAaBWIBHBIX TPEICTABICHUNH O CYIIHOCTH M TIPOUCXOXKJICHHH TEOMETPHYCCKUX
abCTpakimii, COOTHOIICHWH PEATBHOTO W HJCAIBHOTO, XapakTepe OTpPaKCHHs
MaTEMaTUYCCKOW HaAYKOU SIBIICHUH U MPOIIECCOB pPeaIbHOTO0 MHPa, MECTE TEOMETPUHU
B CHUCTEME HAyK M POJM MaTEMaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM ITO3HAHUH H
B IPAKTHUKE CIIOCOOCTBYET (hOPMHUPOBAHKIO HAYYHOTO MUPOBO33PEHHUS 00YUaIONINXCS, a
TaK)Ke Ka4CCTB MBIIIUICHHSI, HCOOXOIMMBIX JIJIS aJIallTallid B COBPEMEHHOM OOIIIECTBE.
['eoMeTpust ABISCTCS OAHUM M3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHHs, TaK Kak OOCCIIEUMBACT BO3MOXKHOCTh H3YYCHHUS KaK JIUCIUTLIAH
€CTECTBEHHO-HAYYHOU HAIMIPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIuieHHe, G(OpMHUpYEMOe TMPU HM3YYEHUH OO0Yy4arouuMucs
HNOHSITUMHBIX OCHOB F'€OMETPUM W TOCTPOCHHUH IIETIOYKH JIOTHYECKUX YTBEPIKICHUIM
B XOJI€ pEUIECHUsI TeOMETPUUECKHUX 3a]1a4, YMEHHE BBIIBUTATh U ONIPOBEPraTh TUIIOTE3bI
HEMOCPEICTBEHHO UCTIOIB3YIOTCS MPU PEIICHUH 3a]a4 €CTeCTBEHHO-HAYYHOTO IMKJIa,
B YACTHOCTH U3 Kypca (PU3HKHU.

YMeHne opueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTsaX JeSITeNbHOCTH dYenoBeka. OpueHTanus 4YeloBeKa BO BpPEMEHU U
IIPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €TI0 COIMAIBHOTO OBITHSA, (hOpMa OTPaKESHUS
OKPYXAIOIIEr0 MHUPA, YCIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOTO MPEeoOpa3oBaHUs
neictBuTenbHOCTH. OmepupoBaHUE MPOCTPAHCTBEHHBIMU 00pa3aMu OOBEIUHSET
pa3Hble BHJIBI  y4eOHOM W  TPYJOBOM  ACSITENBHOCTH, SIBISCTCA  OJTHUM
13 MpodeCCHOHANBHO BAXKHBIX KAa4e€CTB, TTOITOMY aKTyalbHa 3a1ada (OpMHUPOBAHUS
y OOydYarommxcss MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3sHOBUIHOCTH OOpPa3HOTO
MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TIOJATOTOBKE K TMPAKTHYECKOU
JESTETHHOCTH TI0 MHOTUM HaIPABJICHHSIM.

[lens ocBoeHMs mporpaMMbl yaeOHOTO Kypca «l'eomeTpusi» Ha 6a30BOM YpPOBHE
oOydeHmsi — 001Ie00pa3oBaTelbHOE W OOMIEKYJIBTYPHOE Pa3BUTHE OO0YUYAIOIIUXCS
gepe3  o0ecreyeHWe  BO3MOXKHOCTH ~ MPUOOpPETEHUST W HUCIHOJIB30BaHUS
CUCTEMATHYECKUX TEOMETPUUECKUX 3HAHUU U JIEUCTBUMN, CIICIU(PUIHBIX TE€OMETPUH,
BO3MOXXHOCTH YCTICIIHOTO TPOJIOJDKEHUST 00pa3oBaHMS MO CICIHUATBLHOCTSIM, HE
CBSI3aHHBIM C MPUKIIATHBIM HCIIOIH30BAHUEM T'€OMETPHH.

[IpuopuTeTHRIME  3a7a4aMu  OCBOCHHS ydeOHoOro Kypca «['eomerpumy»
Ha 6azoBoM ypoBHe B 10—11 kiaccax siBisitOTCS:
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dbopMupoBaHuE MPEICTABICHHUS O TEOMETPUN KaK YACTU MUPOBOU KYJIbTYpPHI U
OCO3HAHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

dbopMupoBaHue NPEACTABICHUS O MHOTOTPAHHUKAX M TellaX BpalleHUs Kak
O BaXHEHIIMX MAaTEeMaTUYECKUX MOJENSAX, MO3BOJISIONIUX OMMUCHIBATH W HM3Yy4aTb
pa3HbIC SIBJICHUSI OKPYKAIOIETO MUPA;

dbopMupoBaHUE YMEHHs pacllO3HaBaTh Ha 4yepTekaxX, MOJECISIX U B pealbHOM
MHpE MHOTOTPAHHMKH U Tejia BpallleHuUs,

OBJIQJICHUE METOJaMH PEIICHUS 3a7ad Ha TOCTPOCHMUSI Ha H300PAKEHUSIX
POCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue yYMEHUSI OTIEPUPOBATh OCHOBHBIMU MOHSATUSIMU
0 MHOTOTpAaHHUKAX U TeJaxX BpaIIeHUs U UX OCHOBHBIMU CBOMCTBAMHU,

OBJIQJICHUE aJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3aj7ay, (HOpMUpPOBAHUE
YMEHHUS TMPOBOJUTH HECIIOKHBIC JOKA3aTEIbHBIE PACCYXKICHHUS B XOJI€ PELICHUS
CTEPEOMETPHUUECKUX 33/1a4 U 3a7a4 C MPAKTUYECKUM COJICPIKAHUEM;

pPa3BUTHE HWHTEIJICKTYaJbHBIX M TBOPYECKUX CIHOCOOHOCTEH OO0yYarommxcs,
MO3HABATEILHONM  aKTUBHOCTH,  MCCJIEIOBATECIILCKUX  YMEHHM, KPUTUYHOCTHU
MBIIICHHUS,

dbopmupoBanue (PyHKIMOHAIBHOM TPaMOTHOCTH, PEJICBAHTHONH TIe€OMETPHUU:
YMEHHE paclo3HaBaTh MPOSBICHUS TE€OMETPUUECKUX TMOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEN B pPEAJbHBIX JKU3HEHHBIX CUTYyalUHSX M IMPU HU3YUYECHHHU IPYTUX
y4eOHBIX  MPEIMETOB, MPOSBICHHUS  3aBUCUMOCTEM M 3aKOHOMEpPHOCTEM,
dbopMynupoBaTh WX Ha S3bIKE TEOMETPUHM M CO3/1aBaTh N€OMETPUYECKHE MO/IEIH,
OPUMEHATh OCBOCHHBIM T€OMETPUYECKUW amnmapar [ pEeUIeHUus MPaKTHKO-
OpPUEHTHPOBAHHBIX  3a7a4, MHTEPIPETHUPOBATh K  OLEHUBATh  IOJYyYCHHBIC
PE3YIbTATHIL

OTnUYuTeTbHOM OCOOCHHOCTHIO TMPOTPaMMbl IO TEOMETPHUH  SIBISIETCS
BKJIIOYEHUE B KypC CTEpPEOMETPHM B Hadalle €ro M3y4YeHHs 3aJay, pelIaeMbIX
Ha YPOBHE WHTYUTHBHOTO IO3HAHHS, U ONPEACIEHHBIM 00pa3oM OpraHM30BaHHAas
paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJUPYET NPOTEKAHHE HWHTYUTUBHBIX MPOLECCOB, MOTHBUPYET
K JaJIbHEHNIIeMy U3YUEHUIO MPEIMETA.

[Ipenmoutenne oTnaércs HATISTHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHUS, TO
€CTh TEOPETHYECKHE 3HAHUS HMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH MPEAMETHO-
MMPAKTUYECKOM  JEATENBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN
y oOydJarommxcsi B Kypce CTEpEOMETPHHU MPOBOIUTCA 3a CUET pelIeHUs 3ajad
Ha CO3JaHuME MPOCTPAHCTBEHHBIX O0O0pa3oB W 3aJady Ha OIEpUpPOBAHUE
MPOCTpaHCTBEHHBIMU  oOpazamu. Co3ganme oOpa3a TPOBOJUTCA C  OMOPOH
Ha HArJIsIHOCTh, a ONIEPUPOBAHUE 0OPA30M — B YCIOBUSX OTBICUEHHUSI OT HATJISIAHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOJAHOTO COACPIKAHMUS.

OCHOBHBIMH  COJECP)KATEIbHBIMU JIUHUAMHU Yy4eOHOro Kypca «l'eoMmeTpusi»
B 10-11 «kmaccax sBisroTcs: «MHororpanHukn», «lIpsmple W MUIOCKOCTH
B IpocTpaHcTBey», «Tena BpamieHus», « BEeKTOpsl U KOOPIUHATHI B HNPOCTPAHCTBE.
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dopMHUpOBaHUE TOTUYECKUX YMEHHM pacipeiesieTcs He TOJIBKO MO COJepKaTeIbHbIM
JUHUSAM, HO U 1O rojiaM OOy4eHHSI Ha YPOBHE CPEAHEro 00IIEro 00pa3oBaHus.

Conepxanue oO0Opa3oBaHUsl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM
OCBOCHHUSI TPOrpaMMbl MO TEOMETPUM, pacCHpeAeEHHBIM [0 rojaM OOy4eHHUs,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIaICHUE T€OMETPUUECKUMU TMOHSITHUIMHU
1 HaBBIKAMHU OCYIIECTBIISIIOCH MOCIIEIOBATENIBHO U MOCTYNATEIbHO, C COOJII0ICHHUEM
MIPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIUCH B OOIIYI0 CUCTEMY
FEOMETPUUECKUX MPEICTaBICHUN 00yUYalOMIMXCs, pacupsisa u yrayonss e€, oopa3ys
IPOYHBIE MHOKECTBEHHBIC CBSI3H.

OO6miee 4YMCIO YacoB, PEKOMEHIOBAHHBIX [JIi M3y4eHHs Yy4eOHOro Kypca
«T"'eomerpus» — 102 gaca: B 10 knmacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce —
34 gaca (1 yac B HEJEIIO).

COAEPKXAHUE OBYUYEHUSA

10 KVIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUA cTepeoMeTpuu. Touka, npsiMasi, IIOCKOCTh, TPOCTPAHCTBO.
[TonsiTne 00 aKCMOMATHYECKOM TOCTPOCHUHU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU
U CJIEACTBUA U3 HUX.

B3anMHOE pacrnoynokeHHe TMpsSMBIX B IPOCTPAHCTBE: TNEPECEKAIOLIUECS,
napajuielIbHbIE U CKpellnBaroluecs npsmMslie. [lapanienbHOCTh TPSIMBIX U INIOCKOCTEM
B MPOCTPAHCTBE: MNapajlielibHbIE MNPSIMbIE B IPOCTPAHCTBE, MApaLICIIBHOCTh TPEX
OpSIMBIX, MapajuleIbHOCTh NPSIMOM M IUIOCKOCTH. YTJIBI € COHAIlpaBJICHHBIMU
CTOpPOHAaMH, yroJ MEXIy IpsIMbIMU B MpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN:
MapaJUICJIbHBIE TUIOCKOCTH, CBOWMCTBA NapaJUIebHBIX IUIOCKOCTEeW. I[Ipocreimue
POCTPAHCTBEHHbIE (GUTYpPHl HAa TUIOCKOCTU: TeTpadAp, KyO, Napaliesienurnen,
MOCTPOCHUE CEUCHUH.

[leprieHAUKYISIPHOCTh TPSMOM M INIOCKOCTH: NEPIECHAUKYISPHBIE MPAMBIE
B IIPOCTPAHCTBE, NPSIMBIE NTAPAJUIENbHBIE U NIEPIIEHAUKYJIAPHBIE K INIOCKOCTH, IPU3HAK
MEPIIEHAUKYJIAPHOCTH MPSIMOU U INIOCKOCTH, TEOPEMA O MPAMOM NMEPHEHAUKYISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YOI MEXKAY IPSAMOU U ITIOCKOCTBIO, IBYTPDAHHBIN
YTOJI, TMHEWHBIN YroJ IBYTPAHHOrO yria. [lepneHauKkynsp 1 HAKJIIOHHBIE: PACCTOSIHUAE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHE OT MPSMOMW 10 TUIOCKOCTH, MPOEKIUs (PUrypbl
Ha IUIOCKOCTh. lIepneHauKyIsspHOCTh IUIOCKOCTEW: MPU3HAK MEePIEHAUKYISIPHOCTH
JBYX IUIOCKOCTEHN. TeopeMa 0 TpEX MeprneHaUKYIApax.

MHororpaHHUKH
[ToHsATHE MHOTOTPAHHMKA, OCHOBHBIC AJIEMEHTHl MHOTOTPAHHHMKA, BBIMYKJIbIE U
HEBBINYKJIBIE MHOTOIPaHHHMKH, pa3BEPTKAa MHOrorpaHHuka. lIpusma: n-yrosbHas
Npu3Ma, rpaHd MU OCHOBaHMS MPU3MBI, MpsMasi U HAKJIOHHAs MPU3MBbI, OOKOBas U
MOJIHAsA MOBEPXHOCTH Npu3Mbl. [lapamienenunen, npsaMOyTroJIbHbIN NapaIeIeune]
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u ero csoucrsa. [Iupamuna: n-yronpHas nupaMuaa, I'paHd ¥ OCHOBAHUE MUPAMUIBI,
OOKOBasi M MOJIHAsl MOBEPXHOCTh MUPAMUJbI, MPaBUIIbHAS U yCE€UEHHAs NMUpaMHAA.
OneMeHThl IMpU3Mbl M NHUpaMuabl. [IpaBHIBHBIE MHOTOTPAaHHHUKHU: ITOHSATHE
[IPaBWIBHOI'O MHOI'OTpAaHHMKA, IIpaBWIbHAs IIpU3Ma M M[paBUJIbHAsA NHUPaMUIA,
MpaBWJIbHAs TPEYroJibHas MUpaMUJa U MPaBWIbHBINA TeTpasap, kyO. [IpeacraBnenue
O IPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTA3P, JOAECKAadAp U uKocasap. CedueHus: mpu3Mbl
Y [IAPAMHUJIBI.

CummMmeTpuss B TNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MNPSIMOM,
IUIOCKOCTH. DJIEMEHThl CUMMETPHUH B MUpPaMUIAX, NapajlieNenuIenax, MpaBuiIbHbIX
MHOTI'OTPaHHHKAX.

Brrunciienne 31eMeHTOB MHOTOIPaHHUKOB: pEéOpa, nuaronanu, yrisl. [lnomans
OOKOBOM TMOBEPXHOCTM U TIOJHOM TOBEPXHOCTH MPSMON MPU3MBI, IJIOLIAb
OCHOBaHHUM, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MpsMOM Mpu3Msbl. [lnomans 60koBoM
IIOBEPXHOCTH U IIOBEPXHOCTH MPABWIBHOM NUPaMHUIbI, TEOpeMa O IUIOLIAIH
yceu€HHol nupamubl. [lonstre 06 o0béMe. OOBEM MUpaMuIbl, TPUIMBI.

[lono6ubie Tena B mnpocTpancTBe. COOTHOIICHHUS MEXKIY IUIOIIAISIMHU
MOBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

11 KJIACC

TeJsia BpameHust

Hunuaapryeckas MOBEPXHOCTh, 00pa3yroliue IMIMHIPUYECKON TMOBEPXHOCTH,
OCh HMWJIMHAPUYECKON ToBepXHOCTH. L{ummuap: ocHOBaHUS 1 GOKOBasi TOBEPXHOCTD,
oOpazyrorias ¥ 0Ch, IJIOMIAIb OOKOBOW U IMOJTHON TOBEPXHOCTH.

Konunyeckas moBepXHOCTb, 00pa3yromine KOHUYECKOH IOBEPXHOCTH, OCh H
BEpIIIMHA KOHWYECKON moBepxHOCTH. KOHyC: OCHOBaHME U BepIlMHA, 00pa3yromias u
OCh, IUIONIaAb OOKOBOM M TOJTHOM MOBEPXHOCTU. Y CEUEHHBIM KOHYC: 00pa3ylome 1
BBICOTA, OCHOBaHMsI 1 OOKOBasi MOBEPXHOCTb.

Chepa m mrap: meHTp, paamyc, AUAMETP, IUIONIAb IMOBEPXHOCTH CQEPHI.
Bszaumuoe pacmnonokenune chepsl M IIIOCKOCTH, KacaTelbHasl MIIOCKOCTh K cdepe,
IJI0IA/Ib ChEepHl.

N300pakeHue Ten BpalieHus Ha MIockocTr. Pa3BépTka MUIMHIpa U KOHYCA.

KoMOuHanuy Ten BpallieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIN
okoJo cdepsl, chepa, BMUCaHHAS B MHOTOTPAHHUK, WJIA TEJIO BPAIICHUS.

ITonsitne 00 00BEMe. OCHOBHBIE CBOKMCTBa 00BEMOB Teil. Teopema 00 00BEME
MPSIMOYTOJIEHOTO Tapajuiesienunena u cueAcTBus u3 He€. O0bEM NUIMHAPA, KOHYCA.
O0bEM mapa u wiomaab cepsl.

[Tomo6ubie Tema B mpocTpancTBe. COOTHONMICHHWS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJL.

Ceuenus muuHApa (MapauIeTbHO W MEPIEHIUKYISIPHO OCH), CEYCHHSI KOHYyca
(mapateTbHOE OCHOBAHUIO M TIPOXOJISIICE Yepe3 BEPITNHY), CEUCHHSI 11apa.
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BekTopsI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoctd M B mpocTpaHcTBe. CI0KEHUE W BBIYUTAHHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha yucio. PasioxeHue BeKTopa 0 TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBwiio napauienenumnena. Pemenne 3aaay, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBWI JEUCTBUHN ¢ BEeKTOpamu. [IpsaMoyrosibHas cucrema KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatel Bextopa. IIpocreiimme 3agaun B KOOpAUHATAX. YTOJI MEKIY BEKTOPaAMHU.
CkansgpHoe MpPOU3BEACHUE BEKTOPOB. BpIUMCIIEHHE YIIO0B MEXAY NPSIMBIMU H
m10cKOCTIMU. KOOpAMHATHO-BEKTOPHBIN METO/ ITPU PELIEHUU T'€OMETPUUECKUX 33/1a4.

NPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kjacce oOyd4aromuiicss TMOJMYYUT CJICIYIONINE
NIPEIMETHBIC PE3yIbTAThI:

OIIepUPOBATH IMOHATUSIMH: TOYKA, TIPSIMasi, IJIOCKOCTh;

NPUMCHATh AKCHOMBI CTEPEOMETPHHM M CICJICTBHS M3 HHUX TPH PCHICHUU
TCOMETPUYCCKHUX 3a/1a4;

OIEepUPOBATh MOHATUSAMHU: NAPAIICIBHOCTD M MEPICHANKYIIPHOCTD MPSMBIX H
IUIOCKOCTEH;

KJaccu(UIUpPOBaTh  B3aMMHOE  PACIOJIOKEHHE TPSIMBIX W IUIOCKOCTEH
B IIPOCTPAHCTRE;

OIEepUPOBATH MOHITUSMU: JIBYTPAHHBIN YTOJ, TPAaHU IBYTPAHHOTO yTia, pedpo
JBYTPaHHOTO YTIJIa, IMHEWHBIN yroJ ABYTPaHHOTO YIiia, TpajdyCcHas Mepa JIBYTpaHHOTO
yria;

ONEpUPOBATh TMOHATUSAMH: MHOTOTPAHHUK, BBIMYKJIBIA ¥  HEBBITYKIIBIHA
MHOTOTPAaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, IPAaBUJIbHBIA MHOTOTPaHHUK;

pacmo3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (MHUpaMula, MpU3Ma,
PSIMOYTOJILHBIN Mapajuienenumne, Kyo);

KJIaCCU(HUIIUPOBATh MHOTOTPAHHHUKHU, BEIOWpasi OCHOBAHUS VISl KJIaCCHU(PUKAITUU
(BBIMTYKJIbIE U HEBBIMYKJIbIE MHOTOTPAaHHUKH, TPaBUIILHBIE MHOTOTPAHHUKH, TIPSMbIC U
HAKJIOHHBIC TIPU3MBI, TTAPAIJICIICTIUIIC]IbI);

OTIepUPOBATH MOHATHIMU: CEKYIIasi TUIOCKOCTh, CEYCHIE MHOTOTPAaHHUKOB;

OOBSCHATH MMPUHITUIIBI IOCTPOCHUS CEUCHUM, UCTIONB3YsI METO/I CIIENIOB;

CTPOUTH CEUYCHUS MHOTOTPAHHUKOB METOJIOM CIIEJIOB, BBITIOJHATH (BHIHOCHBIE)
IJIOCKUE YEPTEeKH U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUI CBEpPXY, COOKY,
CHU3Y;

pemniath 3a7a4d Ha HAXOXKJEHHWE T€OMETPUUYECKUX BEJIMYHMH MO 00pas3iam WiIH
aNropuTMaM, TPUMEHSS M3BECTHHIE aHAJIUTHYECKHE METOABl TPH PEIICHUU
CTaHJAPTHBIX MATEMAaTHYECKUX 3a7a4 Ha BBIYUCICHUE DPACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKHU JI0 MPSMOM, OT TOYKH JI0 TFIOCKOCTH, MEXKTY CKPEIIHMBAIOIITUMUCS
MPSMBIMH,

pemiaTh 3a7a4d Ha HAXOXKJIECHHWE TCOMETPUYECKUX BEIMYMUH MO oOpasiaMm WiIn
aNrOpUTMaM, TPUMEHSS W3BECTHBIC aHAJUTHUYECKUE METONbI TIPHU PEIICHUU
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CTaHJApPTHBIX ~ MATEMAaTHMYECKHMX  3aJad Ha  BBIYMCJICHUE  YIVIOB  MEXIY
CKPEIIMBAIOIIMMHUCS MPSIMBIMH, MEXIY IPSIMOU U MIIOCKOCTbIO, MEK]TY TUNIOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

BBIYUCIIATh OOBEMBI M IUIONIAJAM IOBEPXHOCTEH MHOTOIPAHHUKOB (TIpU3Ma,
MMpaMujia) ¢ MpUMEHEHUEM (OPMYJ, BEIYUCISITH COOTHOIICHUSI MEXIY TUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MTOAOOHBIX MHOTOIPAaHHUKOB;

OTePUPOBATH MOHATUAMU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTh
CUMMETPHUH, IIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DUTYPHI;

U3BJIEKATh, npeoOpa3oBeIBaTh M MHTEPIPETUPOBATH  HMH(OpPMAIUIO
O MPOCTPAHCTBEHHBIX '€OMETPUUYECKUX (PUTYypaxX, NPE/ICTABICHHYIO Ha YepTexkax U
PUCYHKAX;

OPUMEHSTh T€OMETpUUecKre (PakThl JIJISl PelIeHUs CTEPEOMETPUYECKUX 3ajad,
IPEIOoNaraiiX HECKOJIbKO IIAaroB PEIICHUs, €ClI YCIIOBUS MPUMEHEHHUS 3aJIaHbl
B SIBHOH (hopme;

OPUMEHSITh  TPOCTEHIIMEe  NpOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI TP PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

NPUBOJUTH MPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPHUPOE U JKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

IOPUMEHATh TIOJIyYEHHbIE 3HAHUS Ha TPAKTUKE: aHAJIU3UPOBATh peajbHbIE
CUTyalldM M TPUMEHITh W3yYCHHBbIE IOHATHS B IpOLECCE IOMCKA peIIeHUs
MaTeMaTU4YeCKH ChOPMYIUPOBAHHON MPOOIEMBI, MOJIETUPOBATh pealbHbIE CUTYALlUN
Ha S3bIKE TEOMETPHUH, HCCIIEN0BaThb IOCTPOCHHBIE MOJEIU C HCIHOJIb30BaHUEM
reOMETPUYECKUX TOHATUN U TEOpeM, almapara ajareOpbl, peliarb MNpaKTUYeCKUe
3aJ1a4uM, CBA3aHHbBIC C HAXOXKJIECHUEM I'€OMETPUYECKUX BETUUHH.

K xonity oOyduenus B 11 kiacce o0ydaroniuicst HAQy4nuTCs:

ONEepUpOBaTh TMOHATHUSAMU: [WJIWHIPUYECKAash TOBEPXHOCTh, 0Opasyrolue
MAIMHAPUIECKON TOBEPXHOCTH, IWIMHAP, KOHMYECKass MOBEPXHOCTh, 00pasyromue
KOHUYECKON TTOBEPXHOCTH, KOHYC, ChepruiecKas MOBEPXHOCTH;

pacrmo3HaBaTh Teja BpalieHus (WIHHIP, KOHYC, cdepa U map);

OOBSCHATH CIIOCOOBI TIOJIYYCHHSI TEJT BPAIICHUS;

KJIacCU(UIMPOBATH B3aUMHOE PACIIONIOKEHNE C(HEephl U TIOCKOCTH;

OTIEpUPOBATh TOHITHIMU: MIAPOBOM CETMEHT, OCHOBAaHME CETMEHTa, BBICOTA
CEerMEHTa, IIApOBOW CJIOH, OCHOBAHHME IIAPOBOTO CIIOSl, BHICOTA IIAPOBOTO CIOA,
IapOBOM CEKTOD;

BBIYHCIISATh 00BEMBI U TUIOIIAIA TIOBEPXHOCTEN TN BPAIIEHHUSI, TECOMETPUICCKUX
TEJ ¢ MpuMeHeHneM Gopmy;

OTIEpUPOBATH MOHATUSMH: MHOTOTPAHHHK, BIUCAHHBIA B cepy M ONMHCAHHBIN
okoJo cdepsl, chepa, BNUCaHHAS B MHOTOTPAHHHK WJIA TEJIO BPAIEHUS;

BBIYHCIISATh COOTHOIIEHUS MEXIY IUIOMAASMU TOBEPXHOCTEH W 0O0BEMamMu
MMOJOOHBIX TEI;
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U300pakaTh wu3ydaeMble GUTYPBI OT PYKH M C TPUMEHEHHEM TPOCTHIX
YepTEKHBIX HHCTPYMCHTOB;

BBHITIOJTHATH (BBIHOCHBIC) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bu CBEpXy, COOKY, CHU3Y, CTPOUTH CEUCHHSI TEJI BPAIICHUS;

W3BJICKaTh,  HMHTEPIPETHPOBATH W MpeoOpa3oBbIBaTh  WHGOPMAIHIO
O TIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEICTABICHHYIO Ha YepTeKaxX U
PUCYHKaX;

OTIEpUPOBATH MOHSATHEM BEKTOP B TPOCTPAHCTBE;

BBITIOJTHSATE JICUCTBHSI CIIOKEHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOKEHUS
BEKTOpa Ha YMCJI0, OOBSICHATh, KAKUMH CBOMCTBAMH OHU 00JIaIaI0T;

NPUMCHSTH TIPABHIIO MTapalICIICITUTIE A,

OIepUPOBATh TOHATHSIMH: JICKAPTOBBI KOOPJMWHATHI B TPOCTPAHCTBE, BEKTOD,
MOJIYJIb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPa, YIroJd MEXIy
BEKTOpPaMH, CKaJsIPHOE MPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC W KOMILIaHApHBIC
BEKTOPBHI;

HaXOJUTh CYMMY BEKTOPOB W IPOM3BEJCHHUE BEKTOpa Ha YHCIIO, YIOJl MEXIY
BEKTOpaMH, CKaJIpHOC TMPOM3BEACHUE, pPaCKIaJbIBaTh BEKTOp IO  JIBYM
HEKOJUTMHEAPHBIM BEKTOPAM;

3aJ1aBaTh IJIOCKOCTh YpPaBHEHUEM B JCKAPTOBOW CHCTEME KOOPAMHAT;

NPUMEHSATh TeOMEeTpUYecKre (DAaKTHI JJISl PEIICHHUS CTEPEOMETPUYECKHUX 3aiad,
IPEOoaraouX HECKOJIbKO IIaroB PEIISHUS, €CIIM YCIOBUS MPUMEHEHUS 3aIaHbI
B SIBHOU (opme;

pemaTh TPOCTEHIINE TEOMETPUUYECKHE 3aJadd Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METOJIA;

pelaTh 3a7a91 Ha JI0Ka3aTeIhCTBO MATEMAaTHYCCKUX OTHOIICHUI U HAXOXKICHUE
TrCOMETPUYCCKUX BEIMYMH 1O oOpasliaM WIH alroOpuTMaM, NMPHUMEHSS H3BECTHBIC
METOJIBI TIPH PEIICHUU CTAHJAPTHBIX MAaTeMAaTHUECKUX 3a/1a4;

NPUMEHSATh  TPOCTEUIINE  MPOTPAaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUIECCKUX 3a/1aY;

MPUBOJIUTH MPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KHU3HHU,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUU B UCKYCCTBE;

MPUMEHSTh TOJyYeHHbIE 3HAHUS Ha TPAKTUKE: aHaJW3UPOBATH peabHBIC
CUTyallul W TIPUMEHITh W3Y4YCHHBIC TOHATHS B TIPOILIECCE TOWCKA PEeIICHUs
MaTeMaTu4ecKu chopMyTUPOBAHHON POOIEMBI, MOACIUPOBAThH PEAbHBIE CUTYAITUU
Ha S3bIKE TEOMETPUHU, HCCIEOBaTh IMOCTPOCHHBIE MOJIETH C WCIOJIb30BAHUEM
TCOMETPUYECKUX TOHSATUH W TEOpeM, ammapaTra anreOphl, pemaTh MPaKTHYEeCKHE
3a/1auu, CBA3aHHBIC C HAXOXKJICHHUEM T€OMETPHUECKUX BEITUYHH.
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10 KJIACC
HaumenoBanue paznena  [KonnuecTBo OcHoOBHOE coiepIKaHue OcHOBHbIE BUJIBI ICSTEILHOCTH
(Tembl) Kypca 4acoB oOy4Jaronuxcs
BBeneHue B CTepEOMETPUIO 10 OCHOBHbBIE TTOHATHS CTEPEOMETPHU: AKTYaJau3upoBaTh GaKkThl © METOIbI

TOYKa, MPpsAMasi, INIOCKOCTh,
npoctpaHcTBoO. [IpaBuna nzobpakeHus
Ha PUCYHKaX: U300pakeHHSI
TUTOCKOCTEH, MapaIeIbHBIX MPSMBIX
(OTpe3KOB), CepeIUHBI OTPE3KA.
[TonsiTus: mepecexaromnmecs
TUIOCKOCTH, TIepECEKAIOIINECs psiMast
U TUIOCKOCTb.

3HAKOMCTBO C MHOTOTPaHHUKAMH,
M300pakeHne MHOTOTPaHHUKOB

Ha PUCYHKAaX, HA IPOEKIIMOHHBIX
yeprexax. HauanpHbie cBeneHUS

0 KyOe 1 mupamMujie, ux pa3BépTKU

u Mozienu. CeueHuss MHOTOTPaHHUKOB.
[TonsiTe 00 aKCHOMAaTUYECKOM
MIOCTPOCHUH CTEPEOMETPHH: aKCHUOMBI
CTEPEOMETPHH | CIEACTBUS U3 HUX

TUTAHUMETPUH, PEIICBAaHTHBIC TEME.
IMosyuaTs npeicTaBICHUS

O MPOCTPAHCTBEHHBIX (PHUTypax,
pa30ouparh MPOCTEHIIIKE TIPaBUIIA
HU300pakeHus ITUX QUTyp.
M300pakaTh NpsIMYIO U INIOCKOCTh
Ha PHUCYHKE.

Pacno3znaBaTb MHOTOTpaHHUKH,
nupamMuay, Kyo, Ha3pIBaTh UX
DIIEMEHTHI.

JleJaTh pUCYHOK Ky0Oa, TUPaMHU/IBI,
HAXOJUTh OIMIUOKHA B HEBEPHBIX
M300paKEHUSIX.

3HAKOMUTLCS C CCUCHUSIMU,

C METOJ/IOM CJIEJIOB; UCTIOJB30BaTh
JUTSI TIOCTPOCHHUSI CEUCHUS METO/
CJIENIOB, KPATKO 3aITUCHIBATH MIATH
MOCTPOCHUS CEUCHHUS.
Pacno3naBaTh BUJ ceUCHUS
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Y OTHOILICHHUM, B KOTOPBIX CEYCHUE
JenuT pedpa Ky0a, HaXOUTh IO b
CEUCHUSI.

Hcnons3oBaTh nogodue npu
pELICHUH 33]1a4 Ha TOCTPOEHUE
CECUCHUMU.

3HAKOMHUTBCSH C AKCHOMATUYECKUM
MOCTPOEHUEM CTEPEOMETPHH,

C aKCHOMaMHU CTEPEOMETPUH

U CJICJCTBUSIMU U3 HUX.
NismrocTpupoBaTh aKCHOMBI
PUCYHKaMH U IpUMEpPaMu

U3 OKpYXKarolei 00CTaHOBKU

[IpsiMbI€ U TUIOCKOCTH

B [IPOCTPAHCTBE.
[TapannenbHOCTh IPSAMBIX
U IJIOCKOCTEN

12

B3anMHOE pacnonoxeHue npsiMbIx
B [IPOCTPAHCTBE: EPECEKAOIIUECS,
napajiesIbHbIE U CKPEIUBAIOIIUECS
psIMBIE.

[TapannenpHOCTH MPSAMBIX

Y IUIOCKOCTEN B IPOCTPAHCTBE:
NapaJuyieIbHbIE MPSIMBbIE

B IPOCTPAHCTBE; MAPAIUICITBHOCTh
TPEX MPSAMBIX; NapPaLIEIIbHOCTD
MPSIMOU U TIJIOCKOCTH. Y TJIBI

C COHANPaBJICHHBIMU CTOPOHAMU; YTOJI
MEXKy MPSMBIMU B IPOCTPAHCTBE.

AKTYyaJu3upoBaTh (PaKTHl U METOBI
TUTAHUMETPHH, PEIICBAHTHBIC TEME,
IIPOBOJIUTH aHAJIOTHH.

IMepeuncasiTb BO3MOXKHBIC CIIOCOOBI
PaCTIONIOKEHUS IBYX MPSAMBIX

B POCTPAHCTBE, WILTIOCTPUPOBATH UX
Ha IPUMEpax.

/laBaTh onpeneaeHue
CKPEIIMBAIOIITUXCS TIPSIMBIX,
dbopMyTHpoBaTH MPU3HAK
CKPEIIMBAIOIITUXCS TIPSIMBIX

Y IPUMEHSTH €T0 TIPU PEIICHAN
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[TapannenbHOCTh MIIOCKOCTEN:
napasieabHbIe IIOCKOCTH; CBOMCTBA
napayieabHbIX IIIOCKOCTEH.
[Ipocreiimne NpoCcTpaHCTBEHHbBIE
(burypsl Ha IMJIOCKOCTHU: TETPAIP, KyO,
napajuieIeuIe1; NOCTPOEHNE
CEUCHUH

3a/1a4.
Pacno3naBaTth pu3My, Ha3bIBaTh €€
DIIEMEHTBI.

CTpouts ceyeHus IPU3MbI

Ha FOTOBBIX YEPTEkKAX.
IMepeuncasiTb BO3MOXHBIE CLIOCOOBI
B3aMMHOI'0 PaCIIOJIO0KEHUS MPAMON

Y TIJIOCKOCTH B ITPOCTPAHCTBE,
MPUBOAUTH COOTBETCTBYIOIIUE
MIPUMEPBI U3 PEATBHOMN )KU3HH.
JdaBaTh onpeaeneHue
NapajuieIbHOCTH MPSMOKN

Y TJIOCKOCTH.

DopMyJIHPOBATH NPU3HAK
MApAIUICIIBHOCTH TIPSIMOM

Y IUIOCKOCTH, YTBEPKACHUE O IPSIMOI
MEPECECUCHUS IBYX IIJIOCKOCTEM,
IIPOXOAAIIMX Yepe3 apajuleIIbHbIE
IpsIMBIE.

PemaTe npakTuueckue 3a1a4n

Ha IOCTPOCHUE CEUYCHUIN
MHOTOTPaHHHKA.

OO0BbACHATH CTy4yad B3aUMHOTO
PACIIOJIOKEHHUS TIIIOCKOCTEM.

JlaBaThb onpeaeseHue napaieIbHbIX
IJIOCKOCTEN; MPUBOAUTD PUMEPHI
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U3 pEaIbHOW KU3HU U OKpYKaAIoLIen
00CTaHOBKH, UJUTFOCTPUPYIOIIUE
MAPALIETBHOCTD IIOCKOCTEM.
HUcnonb3oBaTh npr3HaK
NapajuIeIbHOCTH JIBYX IIJIOCKOCTEN,
CBOMCTBA NapajuIeIbHbIX IIJIOCKOCTEN
IIPU PEIIEHUH 33/1a4 Ha IOCTPOCHHUE.
OO0BACHATH, YTO HA3BIBACTCA
napaJyieIbHbIM MPOCKTUPOBAHUEM

Y KaK BBITIOJIHAETCS POESKTUPOBAHUE
¢buryp Ha MmIOCKOCTb.

N300paxaTh B napauieibHON
IIPOEKIUU Pa3IMYHbIE
reoMeTpuiecKkue QUrypsl.
MoaeaupoBaTh pealibHbIC CUTYAI[UH
Ha SI3bIKE T€OMETPUHU, UCCIEN0BATH
IIOCTPOEHHBIE MOJEIHU

C HCTOJIb30BAHUEM IT'€OMETPUUECKUX
MTOHATHUH.

HUcnonb30BaTh IpU peLIEHUH 3a1a4
Ha IOCTPOCHUE CEUYCHUM NTOHATHE
MapajyIeIbHOCTH, IPU3HAKH

Y CBOMCTBA MapajuIeIbHbIX IPSMBIX
Ha IUIOCKOCTHU
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[ lepneHANKYISAPHOCTD MPSIMBIX
1 TIJIOCKOCTEM

12

[IepnieBAUKYIAPHOCTD IIPAMOU

Y IJIOCKOCTH: NIEPIEHAUKYIISIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE, NPSAMBIE
IapajuleabHbIe U NIEPIICHAUKYIIAPHBIE
K IUIOCKOCTH, IPU3HAK
IIEPIICHIUKYJISIPHOCTH IIPSIMOU

Y IJIOCKOCTH, TEOpPEMA O MPAMOMN
NIEPIICHAUKYIISIPHON TUIOCKOCTH
[IeprieHAUKYIISIp U HAKJIIOHHBIE:
pacCTOsHUE OT TOYKH JO INIOCKOCTH,
pPacCTOSHUE OT IIPSAMOM 0 IUIOCKOCTH

AKTYaJau3upoBaTh GaKThl U METOIbI
IJIAHUMETPHUH, PEIICBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

OO0BACHATH, KAKOW YTOJl HA3bIBACTCA
YTJIOM MEXKIY NEPECEKAOITUMUCS
MPSMBIMH, CKPEITUBAIOIIUMUCS
MPSMBIMU B IPOCTPAHCTBE.

JdaBaThb onpeaeneHue
MEePIEHAUKYISAPHBIX MPSIMBIX

Y IPSIMOM, IEPIIEHAUKYJISIPHOU

K IUIOCKOCTH.

Haxoauthb yriel Mexay
CKPEIIMBAIOITUMUCS IPSIMBIMU B KyOe
U NIpaMu/Ie.

IIpuBoauTH IPUMeEPHI U3 PEATTBHOU
’KU3HU U OKpYKaromieil 00CTaHOBKH,
WJUTIOCTPUPYIOLIUE
NEPIEHIUKYISIPHOCTD MPSIMBIX

B IPOCTPAHCTBE

Y IEPIEHAUKYIISIPHOCTD IIPSAMOM

K IUIOCKOCTH.

DopMyIHPOBATH PU3HAK
MEPIICHAUKYIISAPHOCTH IPSAMOU

Y TJIOCKOCTH, IPUMEHATH €r0 Ha
MPaKTUKE: OOBSICHATD
NepHeHIUKYIIPHOCTh pedpa Kyda

Y MaroHalld €ro rpaHy, KOTOpasi €ro
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HE COAEPKUT, HAXOAUTH JUIMHY
JMaroHaiau Kyoa. BeIuucisTh BBICOTY
IIPaBUWIBHON TPEYrOJIbHOU

Y IPABUJIBHOU YETHIPEXYTOJIbHOU
MUpaMuU/I 1o JyTuHaM pedep.

Pemathb 3a/1a4n Ha BBIYNCIICHUS,
CBSA3aHHBIE C IEPIEHAUKYISIPHOCTHIO
IIPSIMOM M IIJIOCKOCTH,

C UCIIOJIb30BAaHUEM TIPH PEILIEHUU
IUTAHUMETPUYECKUX (HaKTOB

Y METOOB.

OO0DBACHATH, YTO HA3BIBAIOT
MIEPIIEHAUKYJIIPOM U HAKJIOHHOMN

13 TOYKH K IUIOCKOCTH; ITPOEKIIEN
HAKJIOHHOM Ha MI0CKOCTh. OOBSICHATD,
YTO HA3bIBACTCS PACCTOSHUEM:

OT TOYKH J0 IIJIOCKOCTH; MEKIY
[apaJUIEIbHBIMU ITIOCKOCTAMU; MEXKIY
IIPSIMOM M NTapaJUIeIbHOM i
IUIOCKOCTBIO; MEXKAY
CKPEILIMBAIOIIUMHUCS IIPSIMBIMH.
HaxoauTthb 5T pacCTOsIHUA B IPOCTBIX
cilydasix B KyOe, nupamue, pu3Me.
MopneanpoBaTh peajbHbIE CUTyallUH
Ha SA3BIKE TEOMETPUH, UCCIEA0BATh
ITOCTPOCHHBIE MOJIEIIN

C MCIOJIb30BAaHUEM I€OMETPUIECKUX
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MOHSATHH.

HNcnoab30BaTh Npyu pELICHUH 3a1a4
Ha IIOCTPOCHUE CEUEHUUN TEOPEMY
[Tudaropa, cBoMicTBa MPSIMOYTOJIBHBIX

TPEYTOJbHUKOB

Y161 MEXAY IPSIMBIMU U 10 VYTibl B IPOCTPAHCTBE: YIOJI MEXKIY AKTYaJu3upoBaTh GaKkThl © METOIbI
MJIOCKOCTAMU MPSIMOM U MJIOCKOCTHIO; ABYT'PAHHBIN MJIAHUMETPHUH, PEIICBAHTHBIE TEME,

YTOJ1, TUHEUHBIN yTOJI IByTPAHHOTO MIPOBOJIUTH AHAJIOTHUHU.

yria. JlaBaTh onpejaesieHue yria Mexay

[TeprieHAUKYISIPHOCTD IJIOCKOCTEM NPSIMOM U MJIOCKOCTBIO,

MPU3HAK NEPIECHANKYIIPHOCTH JIBYX bopMyIHpOBaTh TEOPEMY O TPEX

Iockocrent. Teopema o TpEX NEePHeHANKYIIIpax U OOpaTHYIO K HEH.

NEePHEHANKYISIPAxX HaxoauTthb yroa Mexay npsiMou

Y IUNIOCKOCTHIO B MHOTOTPAHHHUKE,
pacCTOSAHUE OT TOYKH A0 IPAMOU

Ha TUIOCKOCTH, UCTIOJIb3YsI TEOPEMY

0 Tp€x nepneHaukysipax. [IpoBoaute
Ha YepTexKe NEPHEHAUKYIISAP: U3 TOUKH
Ha MPSIMYI0; U3 TOYKHU Ha ILIOCKOCTb.
JlaBaTh onpeiesieHre IBYTPaHHOT O
yria v ero 371eMeHTOB. OOBICHITh
PABEHCTBO BCEX JIMHEUHBIX YIJI0B
JIBYTPAHHOTO yTJIA.

HaxoauTh Ha yepTexe NBYIPAHHBIN
yToJ npu pedpe nupamuibl, IPU3MBbI,
napasulesIeuIea.
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/laBaTh onpejge/ieHue yria MexXay
MJIOCKOCTSAMU.

JaBaTh onpenesieHue

1 (GopMYyJIHPOBATH NPU3HAK
B3aUMHO MEPNEHAUKYIISIPHBIX
TTIOCKOCTEHN.

HaxoauTh yribl MEX1y MIIOCKOCTSIMU
B KyOe 1 nmupamuze.

Hcnonb30BaTh NpHU peIICHUN 33124
OCHOBHBIE€ TEOPEMBI U1 METO/IbI
TJIAHUMETPUH.

MopneaupoBaTh peajbHbIE CUTyallUH
Ha SI3bIKE TEOMETPUHU, HCCIAEA0BATH
IIOCTPOEHHBIE MOJEIHU

C UCIIO0JIb30BaHUEM F€OMETPUUECKUX
TTOHSITHU.

HUcnonb3oBaTh IpU peLICHUN 3a1a4
HA IOCTPOCHUE CECUEHUM
COOTHOILIEHUS B IIPSMOYTOJILHOM
TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[IoHATHE MHOTOTpaHHHKA,

OCHOBHBI€ 2JIEMEHTBI MHOI'OTPaHHUKA,
BBIITYKJIbIE U HEBBITYKJIbIE
MHOTOTPaHHUKHU; pa3BEPTKA
MHOTOTPaHHHKA.

[Ipu3ma: N-yrosbHas npu3mMa; rpaHu

AKTYaJIu3upoBaTh HaKThl U METOIBI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
NPOBOAUTH AHAJIOIMH.

/laBaTh omnpejaeJieHne
napajuiesenunea, paclo3HaBaTh €ro
BHJIbI U U3y4aTh CBOMCTBA.
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Y OCHOBAHUS MPU3MBI; TIpsMast

Y HaKJIOHHAs PU3MbI; OOKOBas

Y TIOJIHASl TIOBEPXHOCTH MPU3MBI.
[Tapanmnenenunen, npsAMOYTOJIbHBIN
napaJijiesienuIe]l U ero CBOMCTBA.
[Mupamuaa: N-yroapHas nupaMu/a,
IpaHU U OCHOBAHHE MUPAMU/IBI;
OOKOBasl U MOJHAs TOBEPXHOCTh
NUPaMU/IbL; PABUIIbHAS U YCEUEHHAS
nUpaMHIa.

DJIeMEeHTHI TPU3MBI ¥ TUPAMHU/IBI.
[IpaBuIbHBIE MHOTOTPAaHHUKH:
MOHSITHE MPABUILHOTO
MHOTOT'paHHHUKA; MPaBUIIbHAS IpU3Ma
W MIpaBUJIbHAS MUPAMUJIA; TIPABUIIbHAS
TpeyroJjibHas MUpaMuIa

Y TIPaBUJIbHBIN TETpa’ap; KyO.
[IpencraBnenne o MpaBUIBHBIX
MHOTOI'PaHHUKAX: OKTAa3]Ip, AOJAEKAIP
Y UKOCa’Ip.

CummMmeTpusi B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOUKH,
IPSIMOM, IMJIOCKOCTH. DJIEMEHTHI
CUMMETPHH B TUPAMHUJIAX,
napayiyIe/IeTUIe1ax, MPaBIIbHBIX
MHOTOTpaHHUKAX.

JaBaTh onpeeeHne MUPaMHu/IbI,
Pacmo3HaBaTh BUbI IHPAMHU],
dhopmysupoBaTth cBoiicTBa pédep,
I'PaHel U BBICOTHI IPABUIIBHOMN
NUpaMUBL.

Haxomuth mioniaaps noaHoON

1 OOKOBOM MOBEPXHOCTH MUPAMUJIBI.

JlaBaTh onpeaejieHne yCeUEHHOU
MAPAMU/IbI, HA3BIBATH €€ JIIEMEHTHI.
DopMyIHPOBATHL TEOPEMY

O IJIOIIA M OOKOBOW MOBEPXHOCTHU
MPAaBUIIBHON YCEYEHHON MTUPAMU/IBL.
Pemathb 3a1aun Ha BBIYHCIICHHE,
CBA3aHHBIE C MUPAMUJIAMH, & TAKKE
3a/1a4d Ha MOCTPOEHUE CEUEHU.
JlaBaThb onpenesgeHue MpU3MsbI,
PACO3HABATDH BUJIbI IPU3M,
H300pakaTh NPU3MbI Ha YEPTEXKE.
Haxoauthb miomaas NOJIHON MU
OOKOBOI MOBEPXHOCTH MPU3MBI.
N3yuath cooTHOLIEHUS Diiepa
1151 unciia p€dep, TpaHel U BepIIuH
MHOTOTPaHHHKA.

N3yuyaTh BUJIbI TPaBUIbHBIX
MHOTOI'PAHHUKOB, UX HA3BAHUS

Y KOJIMYECTBO IPaHEH.
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Brruncnenue 351eMeHTOB
MHOTOI'PaHHUKOB: p€0pa, AMaroHaiu,
yrsl. [Inomaas 60KOBOM MOBEPXHOCTH
Y IIOJIHOM ITIOBEPXHOCTH IIPSAMOMN
IIPU3MBI, IIJIOIAIb OCHOBAHUM, TEOpEMA
0 OOKOBO MOBEPXHOCTH MPSAMOI
npusmbl. [Tnomans 60KOBOM
MOBEPXHOCTHU U TOBEPXHOCTH
NIpaBUJIbHOM MMUPAMHU/JIBI, TEOpEMA

0 TUI0IA 11 OOKOBOM MOBEPXHOCTH
YCEYEHHOU UPaMUJIbI

N3yyaTs cumMMeTpUIo
MHOTOTPaHHHUKOB.

OO0BbsSICHATH, KAKHE TOYKHU
HA3bIBAIOTCS CHMMETPUYHBIMU
OTHOCHUTEJILHO JaHHOM TOYKH, IPSIMOU
WJIM MJIOCKOCTH, YTO HA3bIBAKOT
LEHTPOM, OChIO W INIOCKOCTBHIO
CUMMETPUU (PUTYPHI.

IIpuBOoAMTH NIpUMeEPHI
CUMMETPUYHBIX QUTYD B APXUTEKTYpE,
TEXHUKE, PUPO/IE.

MopaeaupoBaTh peaibHbIC CUTYaIluU
Ha SI3bIKE TEOMETPHUH, UCCIIECIOBATH
MTOCTPOCHHBIE MOJIEIIH

C UCITOJIb30BAHUEM T€OMETPUUECKUX
MIOHSATHH, UCIIOJIB30BaTh ITOA00HE
MHOTOTPaHHUKOB

O06BEMBI MHOTOTPAaHHUKOB

[Tonsgatue 00 00bEMe. OOBEM
UPAMUJIBI, TIPU3MBI

AKTYaJIu3upoBaTh HaKThl U METOIBI
IJIAHUMETPUH, PEJICBAHTHBIE TEME.
OO0BbACHATD, KaK U3MEPSIOTCA
00BEMBI TeJ1, MPOBO/ISI aHATIOTHIO

C U3MEPEHHUEM TUIOMIAICH
MHOTOYTOJIbHUKOB. POpMYyJIMPOBATH
OCHOBHbBIE CBOWCTBA OOBEMOB.
N3y4aTs, BLIBOAUTH (DOPMYJIbI
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00BEMa MPSAMOYTOJILHOTO
napajuiesenunea, Npu3Mbl

Y IIMPaMU/JIBI.

Boruncasitb 00bEM IpU3MBI

Y IIMPaMHUJIBI TIO UX SJIEMEHTAM.
IpuMeHATH 00BbEM TSI pelIeHUS
CTEPEOMETPUUECKUX 3a]1a4 U

JUISL HAXOKICHUSI TEOMETPUUYECKUX
BEJINYMH.

MopneaupoBaTh peajbHbIE CUTyallUH
HAa SI3bIKE T€OMETPUHU, HCCIEA0BATH
IIOCTPOECHHBIE MOJIEIIN

C UCIIOJIb30BAHUEM I'€OMETPUYECKUX
IIOHATUN

[loBTOpEHME: CeueHus,
PACCTOSIHUS U YTJIbI

[TocTpoeHue ceueHuit

B MHOT'OTPAaHHHUKE.

Brruuciienue paccTosiHuin: MEXIy
JIBYMsI TOUKaMH, OT TOYKH J10 IPSIMOU,
OT TOYKH JI0 TNIOCKOCTH; MEXKIY
CKPEIIMBAOIIUMUCS PSIMBIMHU.
Brruncnenune yrioB: Mexay
CKPEIIMBAOIIUMUCS TPSIMBIMH,
MEXKy MPSMOU U TIOCKOCTBIO,
JBYTPaHHBIX YTJIOB, YTJIOB MEXKY
IJIOCKOCTAMU

CTpouTh ceueHnE MHOTOTPAHHHKA
METOJIOM CJIE/IOB.

JlaBaTh onpejaejieHUue PACCTOSTHUS
MeXIy (pUrypamu.

Haxomutb paccTosiHue Mex1y
napaieIbHbIMU MIJI0OCKOCTSAMH,
MEKy TUIOCKOCTBIO U MapaJiieIbHON
e’ pAMOM, MEXKITY
CKPELIMBAIOIIUMHUCS MPSIMBIMH.
CTpoutb JIMHEHHBIN yroa
JIBYT'PaHHOTO yTJia Ha YepTexKe
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MHOTOI'PaHHUKA U HAXOAWUTh €TI0
BCIIMYUHY.

HaXOI[l/ITb YTJIbI MEXKAY INIOCKOCTAMU
B MHOI'OrpaHHHUKax

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC
HammenoBanue paznena  |[KonndecTBo OcHOBHOE cojiep>KaHue OcCHOBHBIC BUBI ICATCITLHOCTH
(Tembl) Kypca 4acoB oOy4Jaronuxcs
Tena Bpamenus 12 Cdepa u map: meHTp, paauyc, AKTYyaJIu3upoBaTh (HaKThl © METOJIBI

JMaMETp; IO b TOBEPXHOCTU
cdepsl. BzauMHoe pacnosnoxeHue
cdepsl U MII0CKOCTH; KacaTellbHas

IUTOCKOCTBD K cpepe; ioaab chepsl.

N3o0paxenue chepsl, mapa
Ha TUTOCKOCTH.
Ceuenus mapa

IUTAHUMETPUH, PEJICBAaHTHBIE TEME,
NPOBOAMTH AHAJIOTUU.

JlaBaTh onpeneseHus cepsl U 11apa,
uX LIEHTpa, pajanyca, TMaMmeTpa.
Onpepeasitb chepy Kak purypy
BpAllICHUS OKPYKHOCTH.
HccaenoBaTh B3aIMHOE
pacnoJioskeHue chepsl U MIOCKOCTH,
IBYX chep, WITICTPUPOBATH ITO

Ha YepTexax U PUCYHKaX.
®opMyTHpPOBATH OIPE/ICIICHUE
KacaTeJIbHOU MII0CKOCTH K cepe,
CBOMCTBO Y TPU3HAK KACATEIbHOU
IUIOCKOCTH.

3HAKOMHUTBCH C FE01€3MIECKUMU
JUHUSAMH Ha chepe

48



denepanbHas padouas nporpamma | Marematuka. 10—11 kinaccel (0a30BbIi YpOBEHB)

[Hunuaapuyeckas MOBEPXHOCTD,
oOpazyroIue HUINHIPUIECKON
TIOBEPXHOCTH, OCh LIWJIMHIPHIECKON
NOBEPXHOCTH. L[MIuHAp: OCHOBaHHUS
1 OOKOBasi MIOBEPXHOCTb,
oOpa3yrolas U 0Ch; IIIOMAIb
OOKOBOI U TIOJTHOM MTOBEPXHOCTH.
N3o6paxkenne nuimHapa

Ha IIJIOCKOCTH. PaBBépTKa nuJInHApa.

Ceuenus nunuHApa (IIOCKOCTHIO,
MApAVICITBHON WU
HNEePIEHANKYIAPHON OCH LIMIIUHJIPA)

OO0BSCHSTH, YTO HA3BIBAIOT
HWJIAHAPOM, HAa3bIBATh €T0 AJIEMEHTHI.
N3yuaTh, 00bSICHATH, KaK OJTYyYHUTh
UAJIAHAP MYTEM BpaILCHUS
MPSMOYTOJIbHUKA.

BbIBOAUTEH, HCII0JIB30BATH (DOPMYITBI
JUISL BLIYMCJIEHHS TUIOIIA I OOKOBOM
MOBEPXHOCTH LIUJIMHJPA.

N3yuaTs, pacno3HaBaTh Pa3BEPTKY
HAJIAH]IPA.

N300paxkaTh HWIMHIP U €70 CEUEHUS
MJIOCKOCTBIO, MPOXOAIIEH Yepe3 ero
OCh, MapAJIJIETLHON WU
MEPICHIUKYJISIPHON OCH.

HaxoauTh 1uiommagy 3TUX CEUEHUI.
MopaeaupoBaTh pealibHbIC CUTYAI[UH
Ha SI3bIKE TEOMETPHU, HCCIAEA0BATH
MOCTPOEHHBIE MOJICITH

C HCITOJIb30BAaHUEM Ir'€OMETPHUYECKUX
MMOHSITHH

Konunueckast moBepXHOCTS,
o0Opa3yroniue KOHHIEeCKOM
MOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOW TOBEPXHOCTH.
Konyc: ocHOBaHue u BepuinHa,
o0pa3ytolas u 0Ch; IJIOMIAdb

OO0BbACHATH, KAaKOE TEJIO HAa3bIBAIOT
KPYTOBBIM KOHYCOM, HAa3bIBATh €r0
DJIEMEHTBI.

N3yuaTh, 00BSACHATH, KaK OJIYYUTh
KOHYC IIYTEM BpallCHUs
MPSIMOYTOJIBHOTO TPEYTOJIbHHKA.
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OOKOBOM U MOJHOM OBEPXHOCTH.
VYceu€HHbll KOHYC: 00pa3yronue
¥ BBICOTA; OCHOBAHUA U OOKOBast
TIOBEPXHOCTb.

H306pa}K€HI/I€ KOHYCa Ha IIJIOCKOCTH.

Pa3BépTrka koHyca.

Ceuenus koHyca (IIJIOCKOCTHIO,
I1apaJujIeIbHONW OCHOBAHUIO,

Y IUIOCKOCTBIO, MPOXOASIIEH
4yepe3 BEPLINHY)

HN300paxkaTh KOHYC U €T0 CEUCHUS
MIJIOCKOCTHIO, TPOXOISIIIIEN YEPE3 OCh,
Y IUIOCKOCTBIO, IIEPIEHIUKYIIAPHON
K OCH.

N3yuaTh, pacno3HaBaTh pa3BEPTKY
KOHYCA.

BbIBOAUTSH, HCI0JIB30BATH (DOPMYITBI
JUTSL BLIYMCIIEHHS TUIOIIA I OOKOBOM
MMOBEPXHOCTHU KOHYCA.

HaxoauThb 1mjo1aau CeYeHuM,
MPOXOISIIIUX Yepe3 BEPIIMHY KOHYCa
WJIA TIEPIICHAUKYIISIPHBIX €T0 OCH.
OO0BACHATH, KaKOE TEJIO Ha3hIBAETCS
YCEUYEHHBIM KOHYCOM.

N3yuaTh, 00BACHATH, KaK €T0
MOJIYYUTh ITYyTEM BpAIICHUS
MPSIMOYTOJILHOM TparenuH.
BbIBOAMTH, MPUMEHATH POpMYITy
JUIA BEIYMCIICHHUS IUIOIAa 1 OOKOBOU
MTOBEPXHOCTH YCEUEHHOTO KOHYCa

KomMmOuHarms ten BpammeHus

¥ MHOTOTPAHHHKOB. MHOTOTpaHHUK,
OMHMCAaHHBINA 0KOJIO chepsr; chepa,
BIIMCAaHHAsI B MHOTOTPAaHHUK HJIH

B TEJIO BpaICHUS

AKTYaJIu3upoBaTh (HaKThl © METOJIBI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MIPOBOJUTH AHAJIOTHH.

Pemiates cTepeomeTpuueckue 3aaaum,
CBSI3aHHBIE C TE€JIAMU BpaLCHHUS,
ITOCTPOEHUEM CEUEHUI TEJ BpAIECHNUS,
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C KOMOMHALMSIMU TeJl BpallleHUs

Y MHOTOT'PaHHUKOB Ha HAX0XK/ICHUE
Tr€OMETPUYECKUX BEITUYUH.
Hcnonb3oBaTes Ipu peLICHUN
CTEPEOMETPUUECKHUX 3a/1a4
IUTAaHUMETpUYECcKHe (HaKkTbl U METO/IbI
3a/1a4M HA BBIYNCIICHUE

Y JJ0OKa3aTeJIbCTBO.

MogaeaupoBaTthb peajabHbIE CUTYallHUH
Ha SI3bIKE TEOMETPUH, HCCIAEA0BATH
MIOCTPOEHHBIE MOJIENN

C UCII0JIb30BAHUEM I'€OMETPUUIECKUX
ITOHATHUN

OO0BEMBI TEN

ITonsartue 00 06éMe. OCHOBHEBIE
CBOMCTBa 00BEMOB TEII.

O0BEM mIIMHIpa, KOHYCA.
O0bEM mapa u mIomaas chepol

AKTYaJIu3upoBaTh (HaKThl U METOJIbI
TUTAHUMETPUH, PEJIICBAaHTHBIC TEME,
MPOBOJUTH aHAJIOTHH.

BbIiBOAUTD, HCNOJIB30BATH (HOPMYIIBI
00BEMOB: IPU3MBbI, HUIUHAPA,
MMAPaMUbl, KOHYCa; YCEUEHHOU
MUPAMUIBl U yCEUEHHOTO KOHYCA.
PemaTh cTepeomMeTpuyuecKue 3a1aum,
CBSI3aHHBIC C BBIYMCIICHHEM 00bEMOB.
@opMyTHPOBATH OTIPEICIICHUE
IIAPOBOTO CETMEHTA, IIIAPOBOTO CIIOS,
IIApOBOTO CEKTOPA.
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I[IpumeHATH GOpMYyIIBI
JUISl HAXOKIeHUSI 00 BEMOB IIIAPOBOTO
CErMeHTa, IIIapOBOr0 CEKTOpa

[lonoGHBIE TENa B MPOCTPAHCTBE.
CooTHOUIEHUS! MEXAY MIIOIAIMU
MOBEPXHOCTEH, 00bEMaMU MO TOOHBIX
Tel

PemaTh cTepeoMeTprYECKHE 3a1a4H,
CBsI3aHHBIE C 00BEMOM TI1apa

U TUIOIIAJIbIO CEepHI.

MoneanpoBaTh peajibHbIE CUTyallUH
Ha SI3bIKE TEOMETPHUHU, UCCIET0BATh
MOCTPOEHHBIE MOJIECITN

C UCT0JIb30BAaHUEM F€OMETPUUECKUX
TTOHSITUM.

AKTYaJIU3UPoOBATH (HaKThl U METO/IbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUHU.

Pematb crepeoMeTpUuecKue 3aauu,
CBSI3aHHBIEC C COOTHOIICHHEM O0BEMOB
Y TIOBEPXHOCTEH MOJJOOHBIX TET

B IIPOCTPAHCTBE.

MopneanpoBaTh peaibHbIEC CUTyallUH
Ha SI3bIKE€ TEOMETPUH, UCCIEA0BATh
MIOCTPOEHHBIE MOJEIHU

C HCTOJIb30BAHUEM T€OMETPUUECKUX
MTOHSTHI

BekTopbl 1 KOOPAWHATHI
B IPOCTPAHCTBE

10

BekTop Ha miiockocTn
U B ripocTpaHcTBe. ClIO)KEeHHE
Y BBIYMTAHUE BEKTOPOB. Y MHOKECHUE

AKTYaJIu3upoBaTh (HaKThl © METOJIBI
TUTAHUMETPUH, PEIICBAaHTHBIC TEME,
MPOBOJIUTH aHAJIOTHUHU.
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BEKTOpa Ha yucio. PasnoxxeHue
BEKTOPA M0 TPEM HEKOMIUIAHAPHBIM
BekTopaM. [Ipasuiio
napasuiesienunea.

Pemenue 3amay, CBI3aHHBIX

C IPUMEHEHUEM ITPABUJI IEUCTBUI

C BEKTOpaMH.

[IpsamoyronbHas cucTeMa KOOpJAUHAT
B npoctpancTBe. KoopamHatel
BekTopa. [Ipocrenmme 3a1aumn

B KOOpAMHATaX. YTOJI MEXIY
BekTopaMu. CKajsipHOe
MPOU3BEICHUE BEKTOPOB.
Brruuciienue yrioB Mexay npsMbIMA
U TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJ
IIPU PEIICHUH T€OMETPUYECKUX 3a]1a4

OnepupoBaTh NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyIHpPOBATH [IPABUIIO
MapAJLIENENNUIENA ITPU CI0KEHUU
BEKTOPOB.

CriaaabiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOP HA YUCIIO.
MN3yyaTb OCHOBHBIE CBOMCTBA ATUX
omnepanui.

JlaBaThb ornpeaeaeHue NpsMOyroJIbHOM

CHUCTEMBbI KOOPJAMHAT B IPOCTPAHCTRE.
BrIpazuTh KOOpAMHATHI BEKTOpA
4yepe3 KOOPAUHATHI €r0 KOHIIOB.
BbiBOAMTE, HCII0JB30BATH POpMYTY
JUTMHBI BEKTOPA U PACCTOSIHUS MEXKIY
TOYKAMHU.

Bripa:xkaTh cKansipHOE POU3BEIACHUE
BEKTOPOB Y€pE3 UX KOOPAUHATHI,
BBIYUCIIATDH YTOJI MEXKAY IBYMS
BEKTOPaMH, IByMS [IPSIMBIMHU.
HaxoauTh yroy Mexmay npsiMou

Y TUIOCKOCTBIO, YTOJI MEKY IBYMS
IJIOCKOCTSIMHA aHAJTUTHYECKUMU
METOJaMH.

BriBOAUTS, HCIIOJIB30BATH (hopMyTy
paccTOSIHUA OT TOYKH J0 IUTIOCKOCTH
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[loBTOpEHUE, 0000IICHNE 7 OcHoBHbI€ QUrypHl, GaKThl, TEOpeMbl | PemaTsb npocreiiive 3aaadu
1 CHUCTEMaTU3alMs] 3HAaHUM Kypca IJIAaHUMETPUH. 3a/1auu Ha HaXOX/ICHHE JIJIMH U YTJIOB
IUTAHUMETPUU U METOJIbI UX B FEOMETPUYECKUX PUTypax,
pELICHHUS. npuMeHsTh Teopemy Iludaropa,
OcHoBHbIE QUTYpBbI, PaKThl, TEOPEMBI | TEOPEMBI CHHYCOB M KOCHHYCOB.
Kypca CTepeoMeTpuH. 3aaaun HaxoauTs rio1a/ib MHOTOYTOJIbHUKA,
CTEPEOMETPHUH U METOJIbI UX PEIICHUS] | KpyTa.
Pacno3naBaTth noo0HbIE UTYDHI,
HAXOJUTh OTHOIICHUS JJIMH
U IJIOLIAJEH.
Hcnonb30BaTh Mpu pelieHun
CTEpEOMETPUUECKUX 3a]1a4 (haKThl
Y METOJIbI TUIAHUMETPUU
OBILEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME

54



denepanbHas padouas nporpamma | Marematuka. 10—11 kinaccsl (0a30BbIi YpOBEHB)

OEJAEPAJ/IBHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIIMCKA

VYueOHniii kypc «BeposTHOCTP W CTAaTHCTHKa» 0a30BOTO YPOBHS SIBISETCS
MPOJOJDKEHUEM M PA3BUTUEM OJHOMMEHHOTO Yy4yeOHOro Kypca 0a30BOro YpOBHS
OCHOBHOT0 0011ero oopasoBaHusi. Y4eOHbI Kypc MpeaHazHayeH Ajid (popMUPOBAHUS
y 00y4aronmxcsi CTaTUCTUYECKON KyIbTypbl U IOHUMAHMS POJIM TEOPUH BEPOSITHOCTEH
KaK MaTeMaTH4eCKOro MHCTPYMEHTa Il U3YYEHMs CIy4alHbIX COOBITUH, BEIUYHMH U
npoueccoB. Ilpu wu3ydenun ydyeOHOro Kypca oOoramaroTcs Mpe/CcTaBICHUs
oOy4aromuxcs 0 METo/Iax UCCIeOBaHUS U3MEHUYMBOTO MUPA, Pa3BUBAETCS TIOHUMaHUE
3HAYMMOCTH ¥ OOIIHOCTH MAaTE€MaTUYECKMX METOAOB MO3HaHUS KaK HEOThEMJIEMOMU
YaCTH COBPEMEHHOT0 €CTECTBEHHO-HAYUYHOT'O MUPOBO33PEHUSI.

Copepsxanue yueOHOro Kypca HalmpaBJICHO Ha 3aKperieHUe 3HAHUM, MOTyYEHHBIX
Opy M3yYEeHUWH Kypca Ha YpPOBHE OCHOBHOTO oO0IIero oOpa3oBaHMs, U Ha pa3BUTHE
NpPE/ICTABICHUN O CIIyYalHBIX BEJIMYMHAX U B3aUMOCBS3SX MEXK]Y HUMHU Ha BaXKHBIX
NpUMepax, CIOKETbl KOTOPBIX MOYEPHHYTHl M3 OKpYy»Karomero mMupa. B pesynbraTte
y oOyvarommxcs JOMKHO  chOpMHpOBaThCA  TpelCTaBlieHne o  Haubosee
yIOTPEOUTENBHBIX U OOIIMX MATEeMAaTHYECKUX MOJEINX, UCTIONb3YEMbIX ISl ONMHUCAHUSA
AHTPOMOMETPUUYECKUX U AeMOrpadUIeCKUX BEINYNH, TOTPEITHOCTEN B Pa3IMYHOIO poja
U3MEpPEHUsAX, JJIMTETbHOCTH O€30TKa3HOW paboThl TEXHHUYECKHX  YCTPOMUCTB,
XapaKTepUCTHUK MACCOBBIX SIBJICHUH U MPOIECCOB B OOIIIECTBE.

B cooTBeTcTBMHM C yKa3aHHBIMH LENSIMH B CTPYKType Y4YeOHOro Kypca
«BeposITHOCTh M CTAaTHCTUKA» JUISI YPOBHS CpEeJIHETO 00IIero oopa3oBaHusi Ha 6a30BOM
YpOBHE BBIJIENICHBI CJEAYIONIUE OCHOBHBIE COJEp)KaTenbHble JUHUU: «ClydaifHbie
COOBITHS M BEPOATHOCTHY, «CiydaliHble BEJIMYUHBI U 3aKOH OOJIBIITUX YHCEI.

Baxnyio uyactp y4eOHOro Kypca 3aHUMAaeT HU3yY€HHE TEOMETPUUYECKOTo U
OMHOMMAIILHOTO pacHpe/eICHUi U 3HAaKOMCTBO C WX HEMPEPHIBHBIMH aHAJIOTaMH —
MOKa3aTEJIbHBIM U HOPMaJIbHBIM PaclpeaeICHUSIMU.

Conepxanue auHMM «CryyaiiHble COOBITHSL M BEPOSITHOCTU» CIYKUT OCHOBOIA
Wig  (OPMHUPOBAHUS TMPEJICTAaBICHUA O pacHpelieIeHHd BEPOATHOCTEH MEXIy
3HAQUEHUSIMU CIy4YailHBIX BEJMYMH, a TaKXke 53Ta JIMHUS HeoOXxoauMma Kak O0asa
IUIA U3yYeHUsl 3aKOHAa OOJNIBIINX 4YKceN — (PYyHIAMEHTAJIbHOTO 3aKOHA, JEWCTBYIOIIETO
B IpHUpOJIe U OOIIECTBE U HMMEIOUIETO MaTeMaThdeckyro (gopmanuzanuio. Cam 3aKoH
OONBIIMX YHCEN TMpeJiaraeTcs B O3HAKOMUTEIBHOW (opMe C MHUHUMAIBHBIM
UCIIOJIb30BaHUEM MaTeMaTH4YecKoro (hopmanusma.

Tembl, cBsI3aHHBIE C HEMPEPHIBHBIMHU CIYYAWHBIMA BEIWYWHAMH, AKIICHTHPYIOT
BHHMAaHUE OOYYarONIMXCSl HA OMUCAHUM U U3YUYEHUU CIIyYalHBIX SIBJICHUU C TTOMOILbIO
HenpepbIBHbIX  (yHKUMA. OCHOBHOE BHHMMAaHHUE YAEIAETCA I0Ka3aTeIbHOMY H
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HOPMAaJbHOMY pAacCHpeiesieHUusIM, TPH OSTOM MPEANONaracTcs O3HAKOMHTEIHHOE
U3ydeHHE MaTepraia 0e3 JoKa3aTeIbCTB MPUMEHIEMBIX (DaKTOB.

OOmee YKMCIO YacoB, PEKOMEHIOBAaHHBIX I W3YYCHHS y4eOHOro Kypca
«BepositHOCTh M cTaTcTHKa» — 68 yacoB: B 10 kmacce — 34 uvaca (1 yac B Hezeno),
B 11 kimacce — 34 gaca (1 gac B HezeliO).

COAEPKXAHUE OBYUYEHUA

10 KJIACC

[IpencraBneHne JaHHBIX C MOMOIIbKO Tabmui, wu  guarpamMm. CpenHee
apudMeTHIecKoe, MeIMana, HauboJIblllee U HAUMEHbIIIEE 3HAYEHUS, pa3Max, JUCTIEPCHUS
U CTaHJAPTHOE OTKJIOHCHHE YHUCIIOBBIX HAOOPOB.

Crny4aiiHple SKCHEPUMEHTHI (OMBITBI) M CIydailHble COOBITHUS. DJIeMEHTapHBIC
coObIiTUs  (McX0/abl). BeposiTHOCTH ciydailHOro coObITHA. bin3ocTh dYacToThl U
BEpPOSTHOCTU COOBbITHH. CllydaliHbIe ONBITHI C PABHOBO3MOXHBIMU JJIEMEHTAPHBIMU
coObITUAMHU. BeposaTHOCTH COOBITHI B OMNBITAX ¢ PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Onepaniuu Haja COOBITUSMH: TiepecedeHue, OOBETUHEHHE, MPOTHUBOIOIOKHBIC
cobpITus. JInarpammel Ditsiepa. @opmysia CI0KEHHUS BEPOSTHOCTEH.

YClOBHAas BEPOSTHOCTh. YMHOXKEHHUE BEpOATHOCTEH. [lepeBo ciiydyaliHOTO
skcriepuMenTa. @opmyia moyHoN BeposiTHOCTH. He3aBucumeblie coObITHS.

KomOunaropnoe mnpaBwio ymHoxkeHus. IlepectanoBku u Qakropuan. Yucio
couetanuii. Tpeyronpauk [lackansa. ®opmyna buaoma HeroToHa.

bunapHblii ciaydailHbIi ONBIT (MCHBITAHUE), yCleX W Heyaada. HesaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAHUM 10 nepBoro ycrnexa. Cepusi He3aBUCUMBIX
yucneiTaHni beprysy.

Cinyuaiinas BenuunHa. Pacnipenenenue BeposiTHOCTe. Jluarpamma pacnpeaeiceHusl.
[Tpumepsl pacnipeieieHnid, B TOM YUCIIE, TEOMETPUIECKOE U OMHOMUAIILHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKHU CIYYAMHBIX BEIUYMH: MaTeMaTH4YECKOE OXKUJAHUE,
JUCIEPCUS U CTAHJAPTHOE OTKJIOHEHHE. [IpuMepsl NpUMEHEHUsS MaTeMaTUYECKOIO
OXKMJAHUs, B TOM YHCJIE B 3a1a4aXx W3 NOBCEIHEBHOW XHU3HU. MareMaTtudeckoe
OXXKHMJIaHWE OWHApHOW clydyailHOM Beau4uHBL. MartemaTudeckoe O0XXHAaHUE CYMMBI
CIIy4allHbIX BEJIMYMH. MaTeMaTH4eCKoe OXXUIAHHE W JTUCIEPCUS TE€OMETPUUYECKOTO M
OMHOMMAIILHOTO PACTIPEICICHHM.

3akoH OONBIKUX YHCENI U €T0 POJib B HayKe, Mpupojae u odmecTBe. BriOopodHbIN
METO]I HCCIEAOBaHUM.

[Ipumepsl  HENMpEpPBIBHBIX  CIy4YaWHbIX BeaW4MH. [loHATME O IIOTHOCTH
pacnpeneneHud. 3ajadd, NPUBOIAIINE K HOPMaJIIbHOMY pacnpeneneHuto. [lonstue
0 HOPMAaJIbHOM pacHpeACICHUH.
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NPEAMETHBIE PE3YJIBTATHI

K koniy o0yuenus B 10 kiacce oOydaromuiicss HOJYy4UT CAEAYIOLINUE IPEAMETHBIE
PE3YJIbTATHI:

YUTATh U CTPOUTH TAOIUIIBI U TUATPAMMBI;

ONEepUpOBaTh MOHATUAMH: CpeHee apupMeTHYecKoe, MeJIuaHa, HaumOoJblIee,
HaMMEHbLIEe 3HaYeHUe, pa3Max MacCHBa YHCIOBBIX JaHHBIX;

OTEPUPOBATH MOHATUSIMHU: CIYYaHBIN SKCIEPUMEHT (OTIBIT) U ClIydaliHOE COOBITHE,
AJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIM HCXO0J) CIyYalHOTO OMbITa, HAXOAUTH
BEPOSITHOCTH B OMBITaX C PaBHOBO3MOXXHBIMHU CITyYaWHBIMU COOBITHSIMH, HAXOAUTHh W
CpaBHUBATh BEPOATHOCTH COOBITHI B M3yYEHHBIX CIIydalHBIX SKCTIEPUMEHTAX;

HaxXoAUTh U (OPMYIUPOBATH COOBITHS: MepeceyeHue U OObETUHEHUE JTAHHBIX
COOBbITHI, COOBITHE, TPOTUBOMOJIOKHOE JAHHOMY  COOBITHIO,  TOJB30BATHCS
auarpaMMamu Jitiepa u GOpMyIon CI0KEHUS BEPOSTHOCTEN MpU pelIeHnH 3a/1a4;

ONEpPUPOBATh TIOHATHUSMHU: YCIOBHAsT BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS,
HaXOAUTh BEPOSITHOCTH C TOMOIIBIO TpPaBUJAa YMHOXKEHHs, C TOMOIIBIO JIepeBa
CJIy4allHOTO OIIBITA;

NPUMEHSATh KOMOWHATOPHOE TMPABWIO YMHOXKEHHWS TpPU PEIICHWW 3a/ad;

ONEpPUpPOBATh TOHATUSMU: HWCIBITAHWE, HE3aBUCUMBIC WCIBITAHHS, CEpUs
UCIIBITAHUM, YCTIEX U HEy/auya, HAXOJIUTh BEPOATHOCTH COOBITUN B CEPUM HE3aBHUCHUMBIX
UCIIBITAHUM JI0 TIEPBOTO YyCIeXa, HaXOIUTh BEPOSITHOCTU COOBITHI B CEpUU HCTIBITAHUIMI
bepuymnu;

ONEepUPOBATh MOHATUSIMU: ClIydailHasi BEJIMYMHA, pacIpelielieHue BEpOSTHOCTEM,
JauarpaMmMa pacrpeneseHusl.

K xoniy oOyuenus B 11 kiacce oOydaromuiicss HOTY4UT CASAYIONINAE TPEAMETHBIC
pE3yIbTaThI:

CpPaBHUBATh BEPOSATHOCTH 3HAUYECHUH CITYYalHOW BEJIMYUHBI 10 PACTIPEICIICHUIO WITH
C IOMOIIBIO JUArpamM;

ONEPUPOBATH MOHITUEM MATEMATHYECKOTO OXXHUIAHUSI, MPUBOJUTH IPUMEPHI, KaK
IIPUMEHSAECTCS  MATEMATHYECKOE  OXHUJIAHUE  CIIyYalHOW  BEJIWYHUHBI  HAXOJUTh
MaTEMaTHYECKOE OKUIAHUE 110 JTaHHOMY PacCIpeIeIICHUIO;

UMETh TIPEACTABICHHE O 3aKOHE OOJBIIUX YHCEI;

HMMETH MIPEJACTABIEHNE O HOPMAJIbHOM PaCIPEICIICHUM.
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10 KJIACC
HaumenoBanue pazgena  |KomuyecTBo OcHoBHOE coiepKaHue OcHOBHBbIE BUJIBI ICSTEILHOCTH
(TembI) Kypca 4acoB oOy4Jaronuxcs
[IpencraBieHue JaHHBIX 4 [IpencraBnenne JaHHBIX C TOMOIIBIO N3BaexaTh nH(oOpMaIHIO U3 TAOIUI
U OIHcaTelIbHasi CTATUCTUKA tabnui u guarpamm. CpenHee U IMarpaMm, MCNOJIb30BaTh TaOJIHIIbI
apupMeTHIEeCKOE, MeIMaHa, U JTMarpamMMbl JJIsI IPEJICTaBICHUS
HauOoJIbIIIee U HAUMCHBIIIEE CTATUCTUYECKUX JIAHHBIX.
3HaYCeHUS, pa3Max, JTUCIIepCHusl, HaxoauTthb onucarenbHbIC
CTaHJapTHOE OTKJIIOHEHUE YHCIIOBBIX XapaKTePUCTUKH TaHHBIX.
HaOOpOB BbiiBUraTh, KpUTHKOBATH TUIOTE3bI
0 XapakTepe caydyalHON M3MEHUHUBOCTU
U onpeensonux e€ gaxkropax
CityuyaiiHbI€ OTIBITHI 3 CityyaiiHble SKCIEpUMEHTHI (OMBITHI) BoieasiTe HA IpUMepPax ciy4yaiiHbIe

U CIy4alHbIE COOBITHSI,
OTIBITHI C PABHOBO3MOKHBIMU
DIIEMEHTAPHBIMHU UCXOJaMU

U CIy4aliHbIe COOBITHS.
DnemeHTapHbIe COOBITUS (MCXOBI).
BeposiTHOCTS CitydaitHOTo COOBITHS.
BepositHocTH COOBITHII B ONBITAX

C PaBHOBO3MOKHBIMH
AJIIEMEHTAPHBIMU COOBITUSIMU.
[TpakTuyeckas padora

COOBITHSI B OTIMCAHHOM CITy4aliHOM
OTIBITE.

@®opmMyJIMPOBATH YCIOBUS POBEICHUS
CJIy4alHOTO OIIBITA.

Haxoauthb BEpOATHOCTHU COOBITUI

B ONBITaX C PABHOBO3MOXHBIMU
HCXOJIaMH.

MopneaupoBaTh OIBITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
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UCXOJIaMU B XO7I€ TPAKTUICCKOMN
paboThI

Omnepanuu HaJ COOBITUSMU,
CJI0’KEHUE BEPOSITHOCTEN

Onepanuu HaJ COOBITUSIMU:
nepeceyeHre, 00beIMHeHNE COOBITUI,
IPOTUBOMOJIOKHBIE COOBITHS.
Huarpammel Ditnepa. Dopmyna
CJI0’KEHUSI BEPOSTHOCTEN

HUcnonb3oBaTh quarpaMmel Jiepa

U CJIOBECHOE OMHUCAHUE COOBITHI

JU1s1 GOPMYJIUPOBKHU M M300PaKEHUS
00BEIMHEHUS U TTEPECECUCHUs COOBITHIA.
PemaTh 3a1aum ¢ UCTIOJIB30BAaHUEM
(hOopMYyJIBI CIIOKEHHS BEPOSITHOCTEN

Y cil0BHast BEPOSITHOCTb,
JIEpEBO CIIYYAMHOIO OIIbITA,
dbopmyria moHOM
BEPOSITHOCTH

Y HE3aBUCUMOCTH COOBITUI

VYcnoBHasA BEPOATHOCTh. Y MHOKEHUE
BEPOSITHOCTEU. JlepeBo ciydailHOro
sKcrepuMenTa. @opmyrsa moJHON
BeposTHOCTU. He3aBucumeble coObITHS

PemaTh 3a1aum Ha HAXOXKICHUE
BEPOSITHOCTEN COOBITHIA, B TOM YHCTIE
YCJIOBHBIX C IIOMOIIBIO JIE€pEBa
CIIy4allHOTO OIIbITA.

OnpenensiTb HE3aBUCUMOCTH COOBITUI
o opMyIie U Mo OpraHu3aluu
CJIy4alHOTO OIbITa

DneMeHThl KOMOWHATOPHUKH

KombunaTopHoe mpaBuiio
yMHOXKeHUs. [lepecTanoBKM

u ¢akropuai. Yucio coueTaHui.
Tpeyronbauk [lackansa. @opmyna
ounoma HeroToHa

HUcnonb30BaTh MPaBUIO YMHOXKEHUS
JUTSI TIEPEUYUCTICHUS COOBITHIA

B CJIy4YallHOM OIIBITE.

IHoab3oBaTbest popmyroi

Y TpeyrojapHUKoM llackans

JUIS1 OTIPEICTICHUS YUCila COUeTaHU I

Cepuu nocinenoBaTeIbHBIX
HCIIBITAHUM

buHnapHbIli CiTy4allHbINA OIBIT
(ucpITaHME), YCIIEX U HEeyAaya.
HeszaBucumeie ucnbitanus. Cepus
HE3aBUCHUMBbIX UCTIBITAHUH JI0 IEPBOTO

Pa30uBaTh Cl10XHBIE YKCTIEPUMEHTHI
Ha OT/ICTIbHBIC UCTIHITAHUS.
OcBauBaTh NOHATHSA UCIIEITAHUE,
CepHsi HE3aBUCUMbBIX UCIIBITAHUM.
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ycnexa. Cepusi HE3aBUCHUMBIX
ycnbeiTaHni bepryiu.
[Ipaktuueckas pabota

C UCITOJIb30BAaHUEM 3JIEKTPOHHBIX
Ta0JIHII

IIpuBoaAMTE IPUMeEPBI CEpUN
HE3aBHUCHMBIX UCIIBITAHUMN.
Pemare 3a1a4m Ha nouck
BEPOSITHOCTEN COOBITUI B CEpUU
WCIIBITAHUI 10 IEPBOTO yCIEXa

Y B CEpUSIX UCTIbITAHUN bepHyiun.
N3yyaTs B X0[€ NPaKTUYECKOH
padoTHI C UCTIOJIB30BAHUEM
AIIEKTPOHHBIX TaOJIHI] BEPOSITHOCTU
COOBITHI B CepUAX HE3aBUCUMBIX
WCTIBITAHU I

CrnydaiiHble BETUYNHBI
U pacrpeesieHus

CinyyaiiHas BeJIMUMHA.
Pacnipenenenue BeposITHOCTEN.
Juarpamma pacnpenenenus. Cymma

" ITPOU3BCACHHUC Cﬂy‘{aﬁHBIX BCIIMYHNH.

[Ipumepsl pacripeneneHuil, B TOM
YHUCJIE TEOMETPUUECKOE
1 OMHOMUATBHOE

OcBauBaTh NOHATHS: CllyyaiiHas
BEJIMYMHA, paclpesiesieHne, Tadaua
pacripefieneHus, Juarpamma
pacrpeaeieHus.

IIpuBoauTH IPpUMeEPHI
pacIpeiesieHni, B TOM YUCIIE
reOMETPUIECKOr0 U ONHOMHUATBHOTO.
CpaBHuUBaTh pacrpeaeieHus
CJIy4ailHbIX BEJIUYNH

HaxoauTh 3Ha4YCHUS] CyMMBI

Y MIPOU3BECHUS CIy4YalHbIX BEJIMYHH.
CTpouthb u pacno3HaBaTh
TrCOMETPHYECCKOE 1 OMHOMHUATIBLHOE
pacrpeencHue
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[loBTOpEHUe, 00001IeHHE, 5 OrnucarenbHasi CTATUCTHKA. IHoBTOPATHL N3yUeHHOE
CHCTEMAaTH3aIIUs 3HAHUH CrydaifHbIE OTIBITHI U BEPOSITHOCTH U BBICTPAUBATDh CHCTEMY 3HAHUI
CIy4yalHbIX cOOBITHI. Onepaiuu Haj
COOBITUSIMH. DJIEMEHTBI
KOMOWHATOPUKH, CEPUH HE3aBUCUMBIX
HWCHBITAHUN
OBILIEE KOJIMYECTBO 34
YJACOB I1O ITPOIT'PAMME
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11 KUIACC
HaumenoBanue paznena  |KonuuecTtBo OcHoBHOE coJiepKaHue OcCHOBHbIE BUJIBI ICSTEILHOCTH
(Temnl) Kypca 4acoB oOy4Jaronuxcs
MaremaTi4ecKkoe 0xKuJaHne 4 [Tpumepbr npruMeHeHuUsI OcBauBaTh NOHSATHE MATEMATUUYECKOTO

CIIy4alHOM BEJIMYHHBI

MaTeMaTUYECKOTO OKHIaHMS
(cTtpaxoBaHue, 10TEPES).
MaremaT4ecKkoe 0KUJaHUE CYyMMBI
CJIy4alHBIX BEJINYMH.
MaremaTnueckoe 0XKUIaHue
reOMETPUIECKOT0 U ONHOMHAIBHOTO
pacupeneacHuin

O’KUJIaHUSI.
I[IpuBOAUTH 1 00CYKAATH IPUMEPHI
MPUMEHEHHS MaTeMaTHYECKOTO
OXKHJIaHWs. BRIaucisaTeh
MaTeMaTUYEeCKOe OXKUTaHHE.
Hcnonb3oBaTh MoHATHE
MaTEMaTUYECKOTO OKHUIAHUS U €ro
CBOMCTBA MpU PEIICHUH 3a/a4.
HaxoauTsb 110 n3BeCTHBIM (hOpMYyIIamMm
MaTEMaTUYECKOE OXKHUTAHIE CYMMBbI
CIIy4aWlHbIX BEJIUYMH.

HaxoauThb 110 U3BECTHBIM (OpMYJIaM
MaTeMaTHYECKUE OKHUIAHUS CITyYaiHbIX
BEJIMYUH, UMEIOIIUX T€OMETPUUYECKOE

1 OMHOMUAJIBHOE pacpeeIeHHs
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Jlucniepcus U CTaHIapTHOE
OTKJIOHEHUE CIIy4anHON
BEJIMYMHBI

Jucnepcus u ctaHgapTHOE
OTKJIOHEHHE. [{ucniepcun
Tr€OMETPUYECKOT0 U OMHOMHUATBHOTO
pacrnpenesneHus.

[Ipaktuueckas pabota

C UCIOJIb30BAaHUEM 3JIEKTPOHHBIX
TabJIunIL

OcBauBaTh NOHTHS: IUCTIEPCHUS,
CTaHJapTHOE OTKIIOHEHUE CIIYYallHOU
BEJIMYMHBI.

Haxomnurh qucnepcuto

10 pacrpeiesICHuIO.

HaxoauTsb 110 u3BecTHBIM (hopMysIam
JUCIIEPCHUIO TEOMETPUUECKOTO

¥ OMHOMHUAJILHOTO paclpeieeHus,

B TOM YHUCJIE€ B X0JI€ MPAKTUUYECKOM
paboTHI ¢ UCTIOTB30BAaHUEM
AIIEKTPOHHBIX TaOIHII

3aKoH OOIBIINX YHCeT

3akoH 0oibIIMX Yrcen. BeiOopouHbIit
METO]] MICCIICIOBaHUM.

[TpakTrdeckas padora

C UCTIOJIb30BAaHUEM DIICKTPOHHBIX
TaOJINI]

3HAKOMHUTBHCS C BEIOOPOYHBIM METOIOM
WCCJICJIOBAHHUS COBOKYITHOCTH JTAHHBIX.
M3y4aTh B X0/I¢ IPAaKTHUECKOH paObOTHI
C MCIIOJIb30BAaHUEM DJICKTPOHHBIX
Ta0IUI] TPUMEHEHHE BEIOOPOYHOTO
METOJIa UCCIIETOBaHUS

HenpepsiBHBIE cityyalinbie
BEJINYMHBI (pacipeiesICH s )

[IpuMepsbI HENTPEPBIBHBIX CIIyYaHBIX
BeJIMUYNH. OyHKIMS IUIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacnpeiesieHUe U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPHIBHASA
ClIy4aiiHas BEJIMYMHA, HEITPEPBIBHOE
pacmnpenenenue, PyHKIMS TIOTHOCTH
BEPOSTHOCTH.

IIpuBOAUTH TPUMEPHI HEMTPEPHIBHBIX
CIIyYallHbIX BEJIWUYHH.
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HaxoauTb BEpOATHOCTH COOBITUI
10 AaHHOW (PYHKLMHU TUIOTHOCTH, B TOM
YHCJIE PABHOMEPHOI'O PACIIPEACIICHUS

HopmainbHoe pacnpenenenue 2 3ajaun, NpUBOASIIME K HOpMaiabHOMY | OcBaMBaTh OHATHUSA: HOPMAJIBHOE
pacnpenenenuto. yHkuus pacrpenesieHue.
IJIOTHOCTH U CBOMCTBAa HOPMAJIbHOIO Bo1aeJssTh 10 ONMCAHUIO CIyYaiiHbIe
pacrpeneseHus. BEJIMYMHBI, PACTIPEICIIEHHBIC
[Ipaktuueckas pabota 110 HOPMAJIBHOMY 3aKOHY.
C UCTIOJIB30BaHUEM JIEKTPOHHBIX IIpuBoaMTH NpUMeEpPHI 33724,
TabIIuUIL MPUBOASIIMX K HOPMAIBHOMY
pacnpeneneHuto. HaxoauTs YucioBbie
XapaKTepUCTUKH HOPMAJIBHOIO
pacupeneneHus 1o U3BECTHBIM
dbopmyam.
Pematnb 3a7aun, CBSI3aHHBIC
C IPUMEHEHUEM CBOWCTB HOPMAJIbHOTO
pacipeieieHru, B TOM YUCIIE
C UCII0JIb30BAaHUEM IEKTPOHHBIX
TaOJIAILL
IToBTOpEHNKE, 00001IEHNE 19 IIpencraBineHne JaHHBIX C IOMOLIBIO [10BTOPATH N3y4EHHOE U BBICTPAUBATH

U CUCTEMATHU3AIUS 3HAHWI

TaOJIMI] U JUArpaMM, OMcaTeIbHas
CTaTUCTHUKA, OIBITHI

C PaBHOBO3MO>KHBIMH
AJIEMEHTapPHBIMHU COOBITHUSIMH,
BBIYHCJICHUE BEPOSITHOCTEH COOBITUI

CUCTEMY 3HAHUU
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C IpUMEHEHUEM (POopMYyIT

U rpa)uyeCKUX METOOB
(koopauHaTHAS TpsiMasi, 1EPeBo,
nuarpamma Dusepa), cirydyaiHbie
BEJIMYMHBI U pacTIpeIeICHHUS,
MaTEMaTUYECKOE OXKUIAaAHHUE
CIIly4alHOMW BEJIMYMHBI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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