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HOACHUTEJIbBHAA 3AITUCKA

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA
«MATEMATHUKA»

[Tpumepnas pabouass mporpamma mo y4eOHOMY MpeaMeTy «MaremaTukar»
yrayOnéHHoro ypoBHs st oOywarommxcsi 10—11 kmaccoB paspaboraHa Ha
ocHoBe PeiepanbHOro rocyAapCTBEHHOTO 00pa30BaTEIbHOIO CTAHAAPTA CPEHETO
oOmero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMI,
OPEIbSABISEMBIX K MAaT€MaTUYECKOMY OOpa30BaHMIO, U TPAaJULUI POCCHICKOIO
oOpazoBanusi. Peanuzanus mporpamMmbl OOECHEUYMBAET OBJIAJIEHUE KIHOYEBBIMU
KOMITETEHLIUSIMHM, COCTaBIIAIOIIMMHU OCHOBY IS CAMOPa3BUTHSI U HEIPEPHIBHOIO
o0Opa3oBaHusl, LETOCTHOCTh OOMIEKYJIBTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
pa3BUTHS JTMYHOCTU O0YYaIOIIUXCSL.

B paOoueli nporpamme ydTeHbl Uieu U mnojoxkeHus «KoHuenmuu pa3Butus
MatemaTudeckoro obpaszoBanus B Poccuiickoii denepanum». B cooTBeTcTBUU €
Ha3BaHWEM KOHLENIUU MaTeMaTU4YeCKoe 00pa30BaHHE JOJDKHO, B YAaCTHOCTH,
pemars 3agady oOecnedyeHHs HEOOXOAMMOIO CTpPaHE 4HCIa BbBITYCKHUKOB,
MaTeMaTu4yeckas MOJArOTOBKAa KOTOPBIX  JOCTaTO4YHA A HPOJOJDKEHUS
oOpa3oBaHMsl 1O pa3IUYHBIM  HANpaBICHHUSIM, BKIIOYas MPENoJaBaHUE
MaTeMaTHKHU, MaTeMaTUYeCKue UCCae1oBaHus, padoTy B chepe HHPOPMAITMOHHBIX
TEXHOJIOTMM W Jp., a Takke oOecrnedeHuss [Uisl KakIoro oOydarolierocs
BO3MO)XHOCTH JIOCTMIKEHUSI MAaTEMaTHYECKOM NOJIrOTOBKM B COOTBETCTBUU C
HEOOXOJUMBIM €My ypoBHEM. VMEHHO Ha pelleHue HSTHX 3aJad HaleJeHa
[TpumepHas pabouast mporpamma yriryOJIEHHOIO yPOBHS.

B snoxy mudpoBoit Tpancopmanuu Bcex cep 4eT0BEUECKON AeATeTLHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpolien
MaTeMaTHYeCKON MOATOTOBKU. JTO OOYCIOBJIEHO T€M, YTO B HAIIM JTHU PAcTET
YHUCJIO CHEIUAJIbHOCTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHHEM
MaTEMaTHKU: U B cepe SKOHOMUKH, U B OU3HECE, U B TEXHOJOTMYECKUX 00JIACTIIX,
U Jaxe B T'yMaHUTapHbIX cepax. Takum oOpa3oM, Kpyr oOywarommxcs, s
KOTOpPBIX MaTe€MaTHUKa CTAHOBUTCS 3HAYMMBIM HpPEIMETOM, (QYHIAMEHTOM
oOpa3oBaHMs, CYyIIECTBEHHO pacimupsiercs. B Hero BXomAT HE TOJBKO
oOydaromuecs, MIAHUPYIOUIUE 3aHUMAThCsl TBOPUECKONM M HCCIEeI0BATENbCKON
paboToii B 00J1acTU MaTeMaTUKu, HTHPOPMATHKH, (PU3UKH, SKOHOMHUKHU U B IPYTUX
o0JacTsx, HO ¥ Te, KOMy MaTeMaTHKa Hy»KHa JJIsl UCIOJIb30BaHU B MPOQECCHsIX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C HEH.



[TpuknagHas 3HAYMMOCTh MAaTEMATUKU OOYCIIOBJIEHA TEM, YTO €€ IIPEIMETOM
ABIAIOTCS  (DyHAAMEHTaJIbHBIE CTPYKTYpPhl HAIIero MHUpa: MPOCTPAHCTBEHHBIE
GOopMbI M KOJMYECTBEHHBIE OTHOILICHUS, (PYHKIIMOHAIbHbIE 3aBUCUMOCTH U
KaTerOpuu  HEOINpeNeNEHHOCTH,  OT  MPOCTEUIIMX,  yCBAaUBAaE€MBIX B
HEIOCPEACTBEHHOM OMBITE, JI0 JOCTaTOYHO CJIOKHBIX, HEOOXOJUMBIX JIf
Pa3BUTHS HAYyYHBIX U TEXHOJIOTMYECKUX MJIeH. be3 KOHKPETHBIX MaTeMaTUYEeCKUX
3HAHUW 3aTPyJHEHO IOHMMAHHWE NPUHLUIIOB YCTPOMCTBA M HCIOJIb30BAHUSA
COBPEMEHHOM TEXHMKH, BOCHPUATHE M HHTEpHpeTanus pa3HooOpa3HOu
COLIMAJIbHOM, SKOHOMHYECKOW, MOJUTHYECKOW HHpopMaruu, ManodpeKTuBHA
NOBCEIHEBHAsA ~ TNpaKTH4YecKas  JAedTenbHOocTb. Bo  MHorux  cdepax
npo(hecCHOHANBHON AESITENbHOCTH TPEOYIOTCS yMEHMSI BBINOJHATH PacuéThl,
COCTaBJISITh AITOPUTMBI, HPUMEHATh (OPMYJIbl, IPOBOAUTH I'€OMETPUUECKUE
U3MEpPEHUs] M TOCTPOCHMs, YuTaTh, 0OpadaTbiBaTh, HMHTEPIPETUPOBATh U
IOpEICTaBIsATh UHPOpPMALMIO B BUJE TaOIMI, IuarpaMM U IrpauKoB, NOHMMATh
BEPOSTHOCTHBIN XapaKTep CAydalHbIX COOBITHIA.

OnHOBpEMEHHO C pacmupeHueM cdep NpUMEHEHUs MaTeMaTHKUd B
COBPEMEHHOM O0IIeCTBE BCE O0jIee BaXXHBIM CTAHOBUTCS MaTEMaTUYECKUA CTHIIb
MBIIUICHUSI, TPOSIBIAIOIIUNACA B OINpEAENEHHBIX YMCTBEHHBIX HaBbIKax. B
IpOLECCE H3Y4YEHMs] MAaTEMaTHKUd B apCeHall NPUEMOB M METOAOB MbBILUICHUS
YeJI0OBEKA €CTECTBEHHbIM O0pa3soM BKJIOYAKOTCS HHAYKIUS U JEAYKLHA,
0000IIeHNe M  KOHKpETU3allusd, AaHaliu3 M CHUHTE3, Kiaccupukauus H
cuctemarusanus, adcTparupoBaHue M aHajoruss. OOBEKTBI MaTEeMaTHYECKHX
YMO3aKIIOYeHUH, TpaBUia HMX KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTHYECKHX TMOCTPOEHUH, CIMOCOOCTBYIOT BBIpaOOTKE yMeHHs (HOpMYIHpPOBATh,
00OCHOBBIBAaTh M JOKa3bIBaTh CYXKJIEHUS, TEM CaMbIM (OPMUPYIOT JOTMUYECKUN
CTHJIb MbIIIIEHUS. Benymias poib mpUHAIICKUT MaTeMaTUKe B (POPMUPOBAHUU
AJITOPUTMUYECKON KOMIIOHEHTHI MBIIUIEHUS U BOCIIUTAaHUU YMEHMU JE€WCTBOBATh
[0 3aJaHHBIM QJIrOPUTMaM, COBEPUIEHCTBOBATH HM3BECTHBIE M KOHCTPYHUPOBATH
HOBbIE. B mpouecce pemieHus 3anad — OCHOBBI JUIsl OpPraHu3aldyd  y4eOHOU
JESTEIbHOCTH Ha YPOKaxX MaTeMaTUKU — Pa3BUBAIOTCS TBOPUYECKAs U MPUKJIIATHAS
CTOPOHBI MBILIUICHUS.

OOyyenne mareMaTuke Ma€T BO3MOXKHOCTh Pa3BUBATh y YYAIUXCS TOUYHYIO,
palMoHanbHYI0 ¥ HWH(GOPMATUBHYIO pedb, YMEHUE OTOuUpaTh Haumbosee
HOJXOJAIINE SI3bIKOBBIE, CHMBOJIMYECKHE, TPapUUECKUE CPEICTBA JI BhIPAXKEHUS
CYKIEHUM U HATJIAHOTO UX MPEACTABICHUS.

Heo0xoaumMbIM KOMIIOHEHTOM OOIIEN KYJIBTYpbl B COBPEMEHHOM TOJIKOBAaHUU
ABIIAETCA oOOIIee 3HAKOMCTBO C METOJAAMM TMO3HAHUS JIEWCTBUTEIBHOCTH,
IpEJCTaBICHUE O MPEAMETEe U METOAE MATeMAaTHUKH, €r0 OTIMYUAX OT METOOB

CCTCCTBCHHBIX MW TYMAHUTAPHBIX HAYK, 00 0coOeHHOCTIX IMPUMCHCHUA
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MaTE€MaTUKHU [JIs PElICHUs Hay4YHbIX M TMPUKIAIHBIX 3anad. Takum oOpazom,
MaTemMaThuueckoe oOpa3oBaHME BHOCHT CBOW BKJaa B (OpMUpOBaHHME OOIIeH
KYJbTYpPhI YETIOBEKA.

W3ydyeHne MaTeMaTUKH  CHOCOOCTBYET  ACTETHUYECKOMY  BOCHHUTAHUIO
4yeJioBeKa, MOHMMAHHUIO KPAacOThl M M3SLIECTBA MATEMATHUYECKUX PaCCYKICHUM,
BOCITPUSTUIO TEOMETPUUYECKUX (POPM, YCBOEHUIO UJIEU CUMMETPUHU.

HEJN U3YUYEHUSA YYEBHOI'O IIPEIMETA <MATEMATHUKA»

[IpuoputeTHbiMU TiesiMU 0O0yueHuss matematuke B 10—11 kmaccax Ha
yTIIyOJIEHHOM YPOBHE ITPOJIOJIKAIOT OCTABATHCS:

* (hoopMHpOBaHME  LEHTPAIBHBIX MAaTEeMATUYECKUX  MOHATHH  (YHUCIIO,
BEJIMYMHA, TeoMeTpuueckas Qurypa, MepeMeHHas, BEpOSATHOCTb, (PyHKIHA,
IPOU3BOIHAS, UHTErpa), o0ecreunBaroIIux IPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOr0 00pa30oBaHus 00yHarOIINXCS;

* [IOABEJCHUE YYalIMXCsl Ha JOCTYIIHOM JUIsl HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MATEMATUKU M OKPYXKAIOLIEr0 MUpPA, TIOHUMAHUIO MAaT€MaTUKHU Kak
4acTH 00IIEeH KyJIbTyphl YEIOBEYECTBA;

* Pa3BUTHE MHTEIUIEKTyaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH ydYalmxcs,
MIO3HABATEJIbHOM  AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHUM, KPUTHUYHOCTH
MBIIUICHUS, UHTEPECA K U3YUYEHUIO MAaTEMATHKH;

* (hopmupoBaHHe (PYHKIIMOHATHHOW MaTeMaTHYE€CKONW IPaMOTHOCTH: YMEHHS
pacno3HaBaTh MaTEMATUYECKUE ACIEKThl B PEAIbHBIX KU3HEHHBIX CUTYALMSIX H
OpU HM3yYEHUU JPYrHMX Y4eOHBIX TMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMyIMpOBaTH MX Ha S3BIKE MaTEeMAaTUKH M CO3/1aBaThb
MaTeMaTHYECKHE MOJEIH, IPUMEHITh OCBOCHHBIM MaT€MAaTUYECKHUI armapar s
peLIEHNs] PaKTUKO-OPUEHTHUPOBAHHBIX 337a4, MHTEPIPETUPOBATh U OLICHUBATH
MOJTyYEHHBIE PE3YJIbTATHI.

OcCHOBHBIE JHMHMM COAEpX)aHusi Kypca wmatematukun B 10 —I1kmaccax
yrayO0n€HHOro ypoBHs: «Uncna U BBIYHCIEHUS», «Anredpa» («AnreOpanueckue
BBIDAXKEHUsA», «YPAaBHEHHMs M HEPABEHCTBa»), «Hawana wmaremarndeckoro
aHanmza», «l'eomerpusi» («['eomerpuueckue ¢GuUrypsl M UX CBOICTBa»,
«3MepeHne reoMeTpU4YECKUX BEJIMYUH» ), «BEposSITHOCTh U CTaTUCTUKa». [|aHHbBIE
JMHUU PA3BUBAIOTCSA NapajyiebHO, KaXJas B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOM, OJIHAKO HE HE3aBUCMMO OJIHA OT JAPYroil, a B TECHOM KOHTaKTE H
B3aumozeiictBun. Kpome 3TOro, mx oOOBEAMHSAET JIOTUYECKAas COCTAaBIISIOIIAS,
TPaJMLIMOHHO MPHUCYIIas MATEeMaTHKE M IMPOHU3BIBAOIIAs BCE MATEMaTUYECKUE
Kypchl u conepxkarenbHble JuHUU. CdopmynupoBanHoe B DeaepaibHOM
TOCyJapCTBEHHOM O00pa30BaTEIbHOM CTaHAApTe CpeaHero oOmiero oOpa3oBaHUS
TpeOOBaHNE «YMEHUE ONEpUPOBATh MOHATUSMU: ONpEEICHUE, aKCuOMa, Teopema,

6



CJIEJICTBUE, CBOMCTBO, MPHU3HAK, JOKA3aTEbCTBO, PABHOCWIBHBIE (HOPMYITHPOBKH;
ymeHue (GopMymupoBaTh O00paTHOE U  MPOTUBOIOJIOKHOE  YTBEPXKIACHHE,
MPUBOJUTH TIPUMEPHI M KOHTPIPUMEPHI, MCTIOIB30BaTh METOJ MaTeMaTHUYeCKON
WHIYKIIMW; TPOBOJNUTH JOKAa3aTeIbHBIE PACCYXKACHHS TIPU PEIICHUH 3ajad,
OIICHUBATh JIOTUYECKYIO TPABUIBHOCTh PACCYXACHUW» OTHOCHTCA KO BCEM
KypcaMm, a GopMHpOBaHUE JIOTUYECKUX YMEHHH paclpeaesisseTcsi 0 BCEM ToaaM
00yueHHUs Ha YPOBHE CpEJIHEro 00111ero 00pa3oBaHus.

MECTO YYEBHOI'O IIPEJIMETA <MATEMATHUKA» B YYUEBHOM
IIVIAHE

B coorBerctBuM ¢ DepepasbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAAPTOM CpPEIHETO 001Iero 00pa3oBaHus MaTEMATHKA SBIISIETCS 00sS3aTeIIbHBIM
npeIMeToM Ha JaHHOM ypoBHE oOpaszoBanusa. Hactosmeit IlpumepHoi paGoueit
IpOrpaMMoOil peaycMaTpuBaeTCs H3yueHue yueOHoro npeamera «Marematuka» B
pamkax TpEX y4eOHBIX KypcoB: «Anre0pa M Hayajda MaTeMaTUYECKOTo aHalu3a»,
«I'eomerpus», «BeposATHOCT U CTAaTUCTUKa». {DOpPMUPOBAHUE JIOTHUYECKUX
YMEHUH OCYILECTBIISETCS HA MPOTSHKEHUH BCeX JIeT 00yueHHsl B cTapileil mKkose, a
3JIEMEHTBHI JIOTUKHU BKJIIOUAIOTCS B CO/IEP)KaHUE BCEX HA3BAHHBIX BBIIIE KYPCOB.

B VYueOnom mmane Ha wusydeHue wmartematuku B 10—I11kmaccax Ha
yriayO0aEHHOM ypOBHE OTBOAMUTCA 8 YUEOHBIX YacOB B HEZEINIO B TE€UEHUE KAXKIOTO
roja o0yuenusi, Bcero S560y4eOHbIX 4acoB.

Tematnueckoe MIIAaHUPOBAHHWE YUYEOHBIX KYypCOB M PEKOMEHAYyeMOe
pacrpeneieHre  y4eOHOrO  BpEeMEHH Uil HM3y4YeHHs  OTHCNIbHBIX  TEM,
NpeUIO’KEHHBIE B HACTOSINEH MporpamMme, HaJa0 paccMaTpUBaTh Kak MpPUMEpPHBIE
OPUEHTHUPHI B MOMOIIb COCTABUTENIO aBTOPCKOM paboyeil mporpaMMel, U Mpexkae
BCEr0 yuuTeNno. ABTOp pabodeil mporpamMmbl BIIPaBe YBEIUUYHUTh WM YMEHBIIUTH
PEI0KEHHOE YUCIIO YYeOHBIX YAacOB HA TE€MY, YTOOBI yTIyOUTHCS B TEMATHKY,
3aMHTEPECOBABIIYI0 OOYYaIOIIMXCs, WM HAMpaBUTh YCUJIHMS Ha MPEOAOJICHHE
3aTpyaHeHHN. JlOMyCTUMO TaKKe JIOKAIbHOE MEPEPaCIIPEAEICHUE U ITIEPECTaHOBKA
3JIEMEHTOB COZEPIKAaHUS Kypca BHYTPHU JaHHOTO Kilacca.

KonnyectBo mpoBepoYHbIX pabOT (TEMATUYECKHMH W HMTOTOBBIA KOHTPOJb
KayecTBa YCBOEHHUS Y4YeOHOro marepuaja) U HUX THI (CaMOCTOATENbHbIE H
KOHTPOJIbHBIE pabOTHI, TECTHI) OCTAIOTCSA HA YCMOTPEHUE YUUTEIS.

Taxxe yuuTenb BOpaBe YBETUYHUTH WM YMEHBIIUTH YUCIO yUYEOHBIX YaCOB,
orBenéHHBIX B [Ipumepnoit paGoueill mporpamme Ha 0000IIeHHE, MOBTOPEHHE,
CUCTeMaTHU3alMI0 3HaHUK oOydaromuxcs. EAMHCTBEHHBIM, HO NPHUHIMIHAAIBHO
Ba)KHBIM KPUTEPUEM SIBIISIETCS TOCTHIKEHUE PE3yJIbTaTOB 00yueHHs], yKa3aHHBIX B
HACTOSIIEH MporpaMMe.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O
HNPEAMETA «<MATEMATHUKA»

OcBoenne yueOHOro mpeamera «MareMmaTtuka» ITOJDKHO OOECTIeYrBaTh
JOCTI)KCHHUE Ha YPOBHE CPETHETO 00IIero o0pa3oBaHusl CICTYIONTUX JTUYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOEHHUS TIPOrPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTnka» XapakKTEpU3yIOTCH:
I'pak1aHCKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMH 00yYAaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOIO 4JieHAa POCCHIMCKOrO OOINecTBa, MPEICTaBICHHEM O
MaTeMaTHYeCKUX OCHOBaX (DYHKIMOHMPOBAHUS PAa3IMYHBIX CTPYKTYp, SBJICHUH,
Opolenyp TpakJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M Ip.), YMEHHEM
B3aMMOJICHICTBOBATh C COLMAJBHBIMH HWHCTUTYTaMH B COOTBETCTBHH C UX
GYHKIUSAMU 1 Ha3HAUCHUEM.

[laTpuoTHYeckoe BOCIHUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON TPaKIaHCKOW UICHTHYHOCTH, YBOKCHUS K
MPOIIIOMY U HAaCTOSIIEMY POCCUHCKOM MaT€MAaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCUMCKONM MaTEMAaTHUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3TUX JOCTHXKEHUW B JPYrMX HayKax, TEXHOJOTHUSX, cdepax
SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOE BOCHUTAHUE:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUN HAYKU U JIEATeITbHOCTHIO
y4€HOIr0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHWEM K MHpPY, BKIIIOYAs JCTETUKY MAaTeMaTHYECKHUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, peneHun, pacCyXICHUN;

BOCIIPUAMYMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JInYHbIX BUAOB UCKYCCTBA.
Pu3nvecKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS NPUMEHSATh MaTEeMaTUYECKUE 3HAaHUA B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHI U
OTZIbIXa, peryisipHas (u3nuecKas akTUBHOCTb); (PU3UUECKOr0 COBEPIIEHCTBOBAHUS
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JAESTEILHOCTHIO.
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TpynoBoe BOCIIMTaHUE:

TOTOBHOCTBIO K TPYHy, OCO3HAHUEM IIEHHOCTH TPYAOTIOOHS; WHTEPECOM K
paznuuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TMPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccud W peanu30oBbIBaTh COOCTBEHHBIC >KM3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa30BaHHUIO U
CcaMOOOpa30BaHUI0 HAa MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTBIO K aKTHBHOMY
Y4acCTHIO B PEIICHUHU TPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOM HAPaBICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHUE:

c(hOPMUPOBAHHOCTHIO 3KOJIOTHYECKOW KYJIbTYphl, TMOHHUMAHUEM BIUSHUS
COIMAJIbHO-PKOHOMUYECKUX TMPOIECCOB HA COCTOSIHUE MPUPOJHONU U COLUAIBHOU
cpedbl, OCO3HAHMEM TJIO0AJIBHOTO XapakTepa OKOJOTHMUECKHUX  MpoOJeM;
OpPUEHTAIlMEed Ha NMPUMEHEHHUE MATeMaTUYECKHUX 3HAHWM ISl pelIeHUs 3ajad B
00JIaCTH  OKpY’KawIlel cpeapl, IJIaHUPOBAHUS TOCTYIIKOB U OIEHKH HX
BO3MOXKHBIX TMTOCIIEICTBUI [ OKPY>KAIOIIECH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUSL:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAYKM U  OOIIECTBEHHOW TMPAKTHKH, IMOHUMaHHUEM
MaTeMaTHYeCKOH HayKH Kak cQepbl 4YeJOBEUeCKOH MAesITeNbHOCTH, JTamoB €€
pPa3BUTUA W 3HAYUMOCTH IS PAa3BUTHS I[MBWJIM3AIMH, OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTUYeCKOW KyJIbTYpOW KaK CpEICTBOM TIO3HAHMS MHPA;
TOTOBHOCTBIO OCYIIECTBIISATh TPOEKTHYIO M HCCIEIOBATEIBCKYIO ACSITEIHLHOCTD
WHMBUyJIbHO U B TPYTIIIE.

METANPEJMETHBIE PE3YJIBTATHI

MeramnpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO MpeaMeTa
«Marematuka» XapaKTEPHU3yIOTCS OBJIaJICHUEM VHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCEUAMU,  YHUBEPCATbHLIMU — KOMMYHUKAMUGHHIMU
oelcmseusiMuU, YHUBEPCANbHbIMU PeZYAAMUBHBIMU OeUCEUIMU.

1) Vnusepcanvnuvie no3HaeamesibHble oeticmeus, obecneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX Npoyeccos obyuaowuxcs (oceoeHue
Memoo08  NO3HAHUA  OKpYJcaroujeco  Mupa,  npuMeHeHue  J102U4eCcKUX,
uccnedosamenbCKux onepayuil, yMeHut pabomams ¢ uHgopmayuei).

ba3oBble JOTMYECKUE ACUCTBUSL:

* BBIABIISITH M XapaKTE€pPU30BaTh CYIIECTBEHHBIE MPU3HAKA MaTEMaTUYECKHUX
00OBEKTOB, TOHSATUH, OTHOIICHUA MEXAY TMOHATHSIMHU;  (POPMYIUPOBATH
onpeeeHus] MOHITHI; YCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKALIUHU,
OCHOBaHMS JJi1 0000IIEHUS U CPAaBHEHUS, KPUTEPUU NMPOBOJAUMOIO aHAJIN3A;



* BOCIPUHUMATh, (OpMyIHpOBaTH U  MpPeoOpa3oBBIBATH  CYXKACHUS:
yTBEPAUTENbHbIE U OTPUIIATENbHbIC, €UHUYHBIEC, YACTHBIE U O0IIUE; YCIOBHBIE;

* BBIBJSATH ~ MAaTEMAaTHMYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
OpoTUBOpeuMs B (haKkTax, JaHHBIX, HAOMIOJEHUSX U YTBEP)KICHUSX; Mpeaararb
KPUTEPHUH IS BBISBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYMIA;

s JeN1aTh BBIBOJBI C HCIOJIB30BAHUEM 3AaKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

& IIPOBOAUTH CaMOCTOSITEIILHO JIOKa3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKICHUM (MpsAMBIE M OT IIPOTHBHOIO), BBICTPAaWBAaTh aPryMEHTALHIO,
IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYKIICHUS U
BBIBO/IBI;

e BbIOMpaTh CHOCOO pelieHus y4eOHOM 3ajaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pELICHMs, BbIOMpaTh  Hambojee  MOAXOAAIMH ¢ y4ETOM
CaMOCTOSITEJIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBbIe HCCIIE0BATENILCKUE ICUCTBUA:

* WCIOJIb30BaTh BOMPOCHl KaK HCCIEIOBATEIbCKUI WHCTPYMEHT TO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TMIMOTE3Y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

* MIPOBOAUTH CaMOCTOSITEJIbHO CIUTaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJIEHHWIO OCOOCHHOCTEM MaTeMaTUYeCKOTO OOBEKTa,
SBJICHUS, TIPOIIECCA, BBISBICHUIO 3aBHCUMOCTEH MEXIy OOBEKTaMHU, SBICHUSIMHU,
pOLECCaMH;

* CaMOCTOSITENIFHO (HhOPMYITUPOBATH OOOOIIECHUST M BBIBOJBI MO pe3ybTaTaM
NPOBEJCHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHWBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

* MIPOTHO3MPOBATH BO3MOXHOE pa3BUTHE MpOIlecca, a TaKKe BBIIBHUTaTh
IPENOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSX.

Pabota c undopmarnueii:

* BBIABJIATH ACPHUIUTH HH(GOPMALIMH, JAaHHBIX, HEOOXOAUMBIX ISl OTBETA HA
BOIIPOC U ISl pELIEHUS 3a/1a4H;

* BbIOMpaTh ~ MHPOPMALMIO M3  KMCTOYHUKOB  PA3JUYHBIX  THUIIOB,
aHAIM3UPOBaTh, CHUCTEMATU3UPOBATh U  HMHTEPIPETUPOBATH  HHGOPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

* CTPYKTYpUpOBaTh MH(OpPMAIIMIO, MPEACTABIATh €€ B pa3IMuHbIX (hopMmax,
WLTIOCTPUPOBATH rpapuuecKH;

* OLICHUBATH HaJEXKHOCTD uH(popMaIuu 1o CaMOCTOSITEIILHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.
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2) VHusepcanvuvie  KomMmyHukamueHvle  Oelicmeus,  0becneyusarom
chopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCAL.

Oomenue:

* BOCIIPUHUMATH U (POPMYJITHPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSIMU
U LeNIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JAaBaTh IMOSCHEHUS MO XOIy PEIICHHS 3a1adH,
KOMMEHTHPOBATH MOJTyYCHHBINA PE3YIbTAT;

* B X0J/i¢ 00CYXKJE€HUS 3a/1aBaTh BOIMPOCHI MO CYUIECTBY OOCYKIa€MOMN TEMBbI,
npoOsiemMbl, pellaeMol 3aJaud, BbBICKA3bIBaTh WJEH, HAIIEJICHHbIE Ha TOHUCK
pEelIeHUs; COMOCTaBIATh CBOU CYXKIEHUS C CYXACHHSIMHU JPYTHX Y4YaCTHUKOB
nuarnora, oOHapyKMBaTh pa3jMdyve M CXOJCTBO MO3UIUN; B KOPPEKTHOU (opme
(bopMyITHUpPOBAThH PA3HOTIACHS, CBOM BO3PAKEHUS,

* MPEACTaBIATh PE3YJIbTATHI PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHNUS,
MPOEKTa; CAMOCTOSITENIbHO BbIOMpATh (OpMaT BBICTYIUIEHUS C Y4YeTOM 3ajad
MPE3EHTAllUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyIHUYECTBO:

* MOHWMATh U UCIOJIH30BATh MIPEUMYINECTBA KOMAH/IHON W WHIUBUTY ATBHON
paboThl mTpu pemeHuH y4eOHBIX 3a4ad; MPUHUMATH IIeh COBMECTHOU
NeATEeILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeneisiTh
BUJIBI paboOT, JOrOBapuBaThCsS, OOCYX HaTh IMPOIECC W pPe3yJbTaT padOTHI;
0000111aTh MHEHHUS] HECKOJIBKUX JTFOJIEN;

* y4acTBOBaTh B TPYMIOBBIX (¢opMax paboTel (oOCyxaeHus, OOMeH
MHEHUSIMH, «MO3TOBBIE€ IITYpMbl» W T.II.); BBIIOJHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMU UWIEHAMHU KOMAaHIbI, OIICHUBATH
KaueCTBO CBOETO BKJAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
YYaCTHHKAMHU B3aUMO/ICHCTBUS.

3) Yuusepcanvuule pezynamusnvle Oeticmaus, obecneyusaom
G opmuposaHrue cMbICI0BbIX YCIMAHOBOK U HCUHEHHBIX HABLIKOG TUYHOCTIU.
CamMoopraHuzanus:

* COCTaBJIATH ILJIaH, aJTOPUTM PEIISHUsI 3a]lau, BHIOUpaATh CIIOCOO pEIICHUS
C yu€TOM HMEIOUIUXCS  PECYypcOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBaTh U KOPPEKTUPOBATh BapHAHThI pPEIICHUNH C y4ETOM HOBOMU
nHpopmaruu.

CaMOKOHTPOJIb:

¢ BIaACTh HaBBIKaMH II03HABATEILHOU pe(bJICKCI/II/I KakK OCO3HaHU
COBCpIIACMBIX I[CﬁCTBHﬁ N MBICIIMTCIIBHBIX IIPOLECCOB, UX PC3YJIbTATOB; BJIAACTDH
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crioco0aMi CaMOIIPOBEPKH, CAMOKOHTPOJISI MpoIlecca M pe3ysbTaTa peleHHs
MaTeMaTHUEeCKOU 3a/1a4H,

* IPEIBUAETH TPYIAHOCTH, KOTOPhIE MOTYT BOSHUKHYTbH IPH PEIICHUH 3a/1a4H,
BHOCUTBH KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HalJIEeHHBIX OIIMOOK, BHISABICHHBIX TPYAHOCTEH;

* OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHSIM, OOBICHITH
IPUYUHBI JOCTHKEHUS WM HEAOCTUKEHHSI PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh
OIIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmetHbie pe3ynbTaThl ocBoeHHs llpumMepHoi pabodeil mporpaMMbl MO
MaTeMaTHKE IMPEACTaBICHBI MO roJaM OOydYeHHUs B paMKax OTAEIbHBIX KYpCOB B
COOTBETCTBYIOLIMX pazaenax Hacrosuiei [IporpamMmsr.

IHPUMEPHAS PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayana MaTeMaTHUYECKOTO aHAIN3a» SIBISETCS OAHUM U3
HaubOosee 3HAYMMBIX B MpOTrpamMMe CTapIieid IIKOJIbl, MOCKOJbKY, C OIHON
CTOPOHBI, OH OOECHeYMBAET HWHCTPYMEHTAIbHYIO 0a3y Uid H3Y4YeHHs BceX
€CTECTBEHHOHAYYHBIX KYypCOB, a C JIpYyrol CTOpPOHBI, (POPMHUPYET JIOIMUECKOE U
aOCTpakTHOE MBIIIJICHUE Yy4YalluXcs Ha YPOBHE, HEOOXOAMMOM JMJIi OCBOEHUS
UH(POPMATUKH, OOLIECTBO3HAHUS, UCTOPUH, CIOBECHOCTHU U IPYTUX JTUCLUILUIMH. B
paMKax JaHHOIO Kypca Yydalluecs OBJAJCBAIOT YHUBEPCAIbHBIM  S3BIKOM
COBpPEMEHHOM  Haykd, KoTopas (GOpMyIHpyeT CBOM  JIOCTHDKEHUS B
MaTeMaTU4eCcKou Gopme.

Kypc anrebpbl 1 Hauan MaTeMaTH4YECKOTO aHAIM3a 3aKJIabIBAET OCHOBY IS
YCHEIIHOTO OBJIAJEHUS 3aKOHAMM (U3MKH, XHUMUHU, OHOJOTMH, TNOHMMAHUSA
OCHOBHBIX TE€HACHLUN Pa3BUTUS SKOHOMUKH M OOILECTBEHHOW JKU3HHM, MTO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCHOJIb30BaTh MX Ui JalbHEWIIEro oOpa3oBaHMs M B IOBCEJHEBHOU
KU3HU. B TOoxke Bpems oBiazgeHue aOCTPaKTHBIMA M JIOTUYECKH CTPOTHMH
KOHCTPYKUMSIMU anreOpbl M MaTeMaTUYeCKOro aHajlivi3a pa3BUBAET YMEHHE
HaXOAWTh  3aKOHOMEPHOCTH,  OOOCHOBBIBaTh  HCTHUHHOCTH,  JIOKA3bIBATh
YTBEPKIAEHUs C MOMOLIBI0O MHAYKLUMU W PACCYKIaTh NEIyKTHMBHO, MUCIOJIb30BAThH

12



00001IeHne W KOHKpETHU3aIuio, a0CcTparupoBaHUE U aHAJIOTUI0, (POPMHUPYET
KpPEaTUBHOE U KPUTUIECKOE MBIIIJICHUE.

B xome umsyuenus xypca «Anredpa W Havajlia MaTEMaTHYECKOTO aHAIM3a»
ydamuyecs — TMOJy4YalOT  HOBBIM  OMBIT  PEIICHHWs  MPUKIATHBIX  3ajad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MAaTeMAaTUYECKUX MOJENIel pealbHbIX CUTYallUi,
UHTEPHpPETAllU  TOJIYYEHHBIX  pElIeHUuH, 3HAKOMATCS C  MpUMepaMu
MaTEeMaTUYeCKUX 3aKOHOMEPHOCTEeW B TMpUPOJE, HAyKe U HCKYCCTBE, C
BBIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc obOnagaer 3HAYMTENBHBIM BOCIUTATEIBHBIM TOTECHIIMAIOM, KOTOPBIH
peanu3yeTcsi Kak 4epe3 y4eOHbI mMaTepuani, COoCOOCTBYIOMIMNA (POPMUPOBAHUIO
HAYYHOTO MHUPOBO33pPEHUS, TaK U Yepe3 CHeHUPUKYy Yy4eOHOH IesTeNIbHOCTH,
TpeOyIoIel MPOIOJKUTETLHON KOHIIEHTPAIlMM BHUMAaHUS, CaMOCTOSATEIbHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 3a MOJYUYEHHBIN pe3yJibTar.

B ocHoBe Meroauku oOydeHusi aiareOpe W HayajgaM MAaTeMaTH4eCKOro
aHaJIKM3a JICKUT JAeATEIbHOCTHBINA TPUHIUI O0yYEHHUS.

B crpykType kypca «Anredpa u Hauajga MaTeMaTUYECKOTO aHAIM3a» MOKHO
BBIICTIUTH  CIEAYIOLIUE COJEpXKATeIbHO-METOANYeCKUe JuHUM: «Yucina u
BBIUUCIICHHS», «DyHKIIMN W Tpaduku», «YpaBHEHUS U HEPaBEHCTBa», «Hauama
MaTeMaTH4YeCKOro aHaimu3a», «MHOKecTBa H JIOTHKa». Bce OCHOBHBIC
COZIepKATEIbHO-METOAMUECKUE JIMHUM H3Y4YalOTCsl HAa MPOTSHKEHUM JBYX JIET
oOy4eHHs: B CcTaplied IIKOje, €CTECTBEHHO JIOMOJHSS APYr Apyra U MOCTEINEHHO
HACBIIASICh HOBBIMU TEMaMH U pasjesiaMd. MOXHO ¢ YBEpEHHOCTBIO CKa3aTh, YTO
JAHHBI KypC SBJISETCS HMHTETPATUBHBIM, TIOCKOJBKY OOBenuHseT B cebe
colepKaHUE HECKOJbKMX MAaTeMaTHYeCKUX HUCIHIUIMH, TaKUX Kak airedpa,
TPUTOHOMETPHS, MAaTEMAaTHYCCKUN aHaIN3, TEOPUS MHOXKECTB, MaTeMaTHYECKas
jgoruka u Ap. [lo Mepe Toro kak ydwamiuecsi OBIIQJEBalOT BCE 0oJiee MIMPOKUM
MaTeMaTUYeCKUM alapaTtoM, y HHUX T[OCJIeI0BaTeabHO (QopMupyercs u
COBEPILEHCTBYETCS yYMEHUE CTPOUTh MATEMaTUYECKYyl0 MOJENIb pealbHOU
CUTyallH, IPUMEHSTh 3HAHUS, MOTYUYEHHbIE IPU U3YYEHUHU Kypca, Ui pelieHus
CaMOCTOSITENIbHO ~ CHOPMYJIMPOBAHHOW MaTeMaTUYECKOM 3ajadyd, a 3aTreM
MHTEPIIPETUPOBATH CBOU OTBET.

CopeprkaTenbHO-METOANYECKass JTMHUS «Yucla ¥ BBIYUCIICHHS» 3aBEpPIIACT
dbopMHpOBaHNE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAYaTO B OCHOBHOW MikoJjie. B crapmield mikoje oco00oe BHUMaHHE YHENseTcs
(GOpMHUPOBAHHIO HABBIKOB PAIlMOHAJBHBIX BBIYMCICHUH, BKIIOYAIOMIUX B ce0s
UCIIOJIb30BAHUE PA3NUYHBIX (OpPM 3amucH 4YHCla, YMEHUE JeJaTh NPUKUIKY,
BBHITIOJIHATh TPHOTMKEHHBIC BBIUMCICHUS, OICHUBATH UHCIIOBBIC BBIPAKEHUS,
paboTaTh ¢ MaTeMaTHYECKMMH KOHCTAaHTaMHU. 3HAKOMbBIE YYaIIUMCS MHOYKECTBA

HaTypaJIbHbIX, NCJIbIX, PAIUOHAJIbHBIX H HCIZCTBHTCJ'IBHBIX YUCCI AOIIOJJIHAIOTCA
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MHOXECTBOM  KOMIUIEKCHBIX 4YMCel. B  KaxIoM U3 3THUX  MHOXECTB
paccMaTpUBaIOTCS CBONCTBEHHBbIE €My creurduyueckue 3agaud U OINepaluu:
JIeJIeHUE HalIeJIo, ONEPUpPOBAaHNE OCTATKAMHM HAa MHOYKECTBE IEJIBIX YHCET; 0COOBIE
CBOICTBA PallMOHAIBHBIX M UPPAILMOHATIBHBIX YHCEN; apu(PpMETHUECKHUE ONepalyH,
a TaK)K€ M3BJICUCHUE KOPHs HATYpPaJbHOM CTENEHW Ha MHOXECTBE KOMIUIEKCHBIX
gucell. brarogaps nociaenoBaTeIbHOMY PaCIIMPEHUIO KPyTa MCIOJIb3YEMbIX YHCEIT
Y 3HAKOMCTBY C BO3MOXXHOCTSMM UX IIPUMEHEHUS UL PELICHUS Pa3IMYHbIX 3a1a4
(GopMupyeTcsi IpeaCTaBICHUE O €IMHCTBE MAaTEMAaTUKU KaK HayKd M €€ poju B
IOCTPOCHUH MOJIeNIel peajbHOT0 MHpa; LUIMPOKO HCHOJb3YIOTCA 000O0IIeHne U
KOHKpETH3aLUsl.

Jluaus «YpaBHEHUS U HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO
oOydeHuss B cTapllied IIKoJle, MOCKOIbKY B KaxaoMm paszzgene IIporpammsl
IIPELYCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3anad. B pesynbprare ydammecs
OBJIAJICBAIOT PA3JIMYHBIMU METOJAMU PEUICHUS PAlMOHAIbHBIX, HPPALMOHAIBHBIX,
[OKAa3aTeNbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHMH,
HEpPaBEHCTB M CHCTEM, a TAKXKE 3aJad, coAepKalux mapaMmerpsl. lloiydyeHHble
YMEHHSI HIMPOKO MCHOJB3YIOTCS MPH HUCCIEIOBaHUH (YHKIUN C TOMOIIBIO
IPOU3BOJHOM, MpU PEUHIEHUH MPUKIAAHBIX 3aJad M 3aJa4 Ha HaXO0XJICHHE
HauOONbIINX U HAMMEHBUINX 3HaueHU QyHKuuM. JlaHHas copepKaTenbHas JUHUSA
BKJIIOYAeT B ce0s Takxke (OpMHpOBAHME YMEHHM BBINOJIHATH PAacu€Thl IO
(dopMyiiam, npeoOpa3oBaHus palMOHAIIBHBIX, UppaLOHAIBHBIX "
TPUTOHOMETPUYECKUX BBIPAKECHHM, a TAK)KE BBIPAKECHUM, CONEPIKAIIMX CTEIICHU U
gorapudmel. brarogaps u3ydeHuio anreOpanvyeckoro marepuana MpPOUCXOAUT
JanbHEenIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO MBILUICHHS YUaIlUXCs,
bopMUpYIOTCS HaABBIKM JEAYKTUBHBIX PAaCCYyX IECHUN, paObOThl C CHUMBOJIbHBIMU
dbopMamu, npeAcTaBIeHUSI 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJI€ PABEHCTB U
HepaBeHCTB. AireOpa mnpennaraeT >(QQEKTUBHbIE MHCTPYMEHTBI [UIsl PEIICHUS
IIPAKTUYECKUX M ECTECTBEHHOHAYYHBIX 33J1a4, HAIVBIHO JIEMOHCTPUPYET CBOHU
BO3MOYKHOCTH KaK I3bIKa HAyKHU.

CopnepkarenpbHO-MeTOAUYECKass JMHUS «DYyHKIIMU © Tpaduku» TECHO
NEPEIUIETAETCS C IPYTUMH JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATEIBHOCTb U3Yy4YEeHUs Martepuania. N3yuyenue CTENIEHHOI,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpaduKoOB, UCIIOIb30BaHUE (DYHKLIMU JUIs pElICHUs 3a7ad U3 JPYruX y4eOHbIX
IIPEIMETOB U PEANBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaK U C pELICHHEM ypaBHEHUH U HepaBeHCTB. lIpu 3TOM Oo0iblIOE BHUMaHHE
yaensietcs: (OpMHPOBAHUIO YMEHUSI BhIpaKaTh (OpMyJiaMU 3aBUCUMOCTU MEXTY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh IMOJIY4YEHHbIE (PYHKIMH, CTPOUTHh HUX

rpaduku. Matepuan 3Toi comepKaTeIbHON JIMHUW HAIICJICH Ha Pa3BUTHE YMECHUM
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YW HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
pa3nuuHOil (opMe: aHATUTHUECKOH, rpaduueckoil u cioBecHoil. Ero msydenwue
CIOCOOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAIOT .

ConepxarenpHasg nuHUsS «Hauana mareMaTndeckoro aHainmsa» IO3BOJISIET
CYLIECTBEHHO PACIIMPUTh KPYI KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a]ad,
JOCTYIHBIX IIKOJbHUKAM, TaK KaK y HHUX IOSBIISIETCS BO3MOXHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKIMM, ONpeAesiaTh MX HauOOJbIIME W HaUMEHbIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAd (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpeHHs1 IpoueccoB. JlaHHas conepKaTenbHas JMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHUS MAaTEMATHYECKHX MOJEIEW pealbHbIX CUTYalHM,
MO3BOJIIET HAXOAUTh HAWIYYlIIEE pEUIEHWE B TMPUKIAAHBIX, B TOM YHCIIE
COLMAJIbHO-D)KOHOMUYECKUX, 3a7a4ax. 3HAKOMCTBO C OCHOBAMH MaTEMATHYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTUIO aOCTPAKTHOrO, (OPMabHO-JIOTMYECKOTO |
KPEaTUBHOIO MBbILIUICHHS, (POPMUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUSA
3aKOHOB MAaTEMAaTHKM B HAayKe, TEXHUKE W HCKYCCTBE. YUalllMeCs Y3HAKT O
BBIJJAIOIIMXCSL pE3yJIbTaTaX, ITOJYYEHHBIX B XOJE€ PA3BUTUS MATEMATUKH Kak
HAyKH, U 00 UX aBTOpPaXx.

ConepxaTeabHO-MeTOANYecKast TMHUA «MHOXKeCTBa M JIOTHKa» BKJIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JIOTMKU. TeopeTuko-
MHOECTBEHHBIE IPEACTABIECHUS IPOHU3BIBAIOT BECHh KypC IIKOJIBHON MAaTEMATHKU
U TpeasiaraloT HauOoJyiee YHUBEpPCAJIbHBIN S3bIK, OOBEIUHSIIONIMI BCE pa3Jiesibl
MaTeMaTUKU W €€ NPWIOKECHHM, OHHU CBA3BIBAIOT pa3Hble MaTEMaTHYECKHE
JUCLMIUIMHBL W HMX IPUIOKEHUS B eauHoe nenoe. lloatomy BaxHO nath
BO3MOXXHOCTh  IIKOJIBHUKY TMOHHMAThb TEOPETUKO-MHOMXECTBEHHBIM  S3BIK
COBPEMEHHOW MAaTEMAaTUKHU WU MCIIOJIB30BaTh €T0 JUI BBIPAXKEHUS CBOUX MBICIIEH.
JApyruM BaXXHbIM IIPU3HAKOM MAaTEMaTUKM KaK HAyKd CJIEAYeT NpPU3HATH
CBOMCTBEHHYIO €M CTpOrocTb OOOCHOBAaHHMM | CJICIOBAHHE OIpPEICIEHHBIM
NpaBWJaM  MOCTPOEHHSI  JIOKA3aTeJIbCTB.  3HAKOMCTBO C  DJIEMEHTaAMH
MaTEeMaTHYeCKON JIOTMKH CIOCOOCTBYET Ppa3BUTHUIO JIOTUYECKOTO MBILIUICHUS
y4almxcs, HO3BOJSET UM CTPOUTH CBOM PACCYKICHHsS HA OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIICHUSI.

B kypce «Anrebpa um Havama MaTeMaTHYECKOTO aHaIHM3a» MPUCYTCTBYIOT
OCHOBBI MaTEMATUYECKOTO MOJIECIUPOBAHUS, KOTOPHIE MPU3BAHbI CIIOCOOCTBOBATH
(GOpMHpPOBAaHHIO  HABBIKOB  TIOCTPOEHHUS  MOJENEH  peallbHbIX  CHUTYyaluH,
MCCJIEIOBAHMS ATUX MOJEJIeH C MOMOIIBIO anmnapara ainredpbl 1 MaTeMaTUYeCKOro
aHanu3a, MUHTEPIPETAUMHU MOJyYEHHBIX PE3yJbTaTOB. Takue 3aaaHus BIUJIETEHBI B
KOKIbIA M3 pas3nenoB [IporpamMMebl, MOCKOJIBKY BEChb MaTepual Kypca MIMPOKO

HUCHOJB3YCTCA JJIA PCIICHUA IIPUKIIAIHBIX 3aaad. HpI/I peICHUN pPCaJIbHbIX
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MPaKTUYECKUX 3aJ1ay y4yallluecs: pa3BUBaIOT HAOII0JaTEIbHOCTh, YMEHHUE HaXOIUTh
3aKOHOMEPHOCTH, abCTparupoBaThbCs, HUCIOJIB30BAaTh AaHAJIOTHIO, 0000HIaTh U
KOHKPETU3UPOBATh MpodsieMy. JlesTenpbHOCTh 10 (OPMHUPOBAHWIO HABHIKOB
pELICHUS TPUKIIAJHBIX 3a7a4 OPTaHU3YETCA B MIPOLECCE U3YUYEHHUS BCEX TEM Kypca
«Aurebpa 1 HayaJla MaTeMaTUYECKOrO aHanu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueO6HOoMy miaHy B 10 —I11 kiaccax u3ydaeTcsi yuyeOHBIH Kypc
«AnreOpa ¥ Hayaja MaTeMAaTUYECKOTO aHajau3a», KOTOPBIA BKJIHOYAET B ceOs
CIENYIOIIME OCHOBHBIE pas3feibl  coiepkaHus: «Yucima W BBIYUCIICHMS»,
«YpaBHeHHsI W HEpaBeHCTBa», «®DyHkumu wu  rpadukm», «Hadgama
MaTEMaTUYECKOTO aHaIn3a», «MHOKECTBA U JIOTHKa».

B VYuebnoM mnaHe Ha u3yueHue YriayOJEHHOTO Kypca anreOpbl W Haval
mMaTemaTnueckoro anammza B 10—11 kjaccax oTBogutcsi HE MeHee 4 y4eOHBIX
4acoB B HENEII0 B TEUEHHE KaXJIOro rojga oOydyeHus, BCEro 3a JBa roja
00yueHust — He MeHee 280 yueOHbIX YacoB.

IJIAHUPYEMBIE IIPEJIMETHBIE PE3YJbBTATHI OCBOEHUSI
IMPUMEPHOM PABOYEHN TIPOI'PAMMBI KYPCA
(II0 TOJIAM OBYYEHUS)

OcBoenne ydeOHOTO Kypca «Anrebpa W Hadajla MaTeMaTHYEeCKOTO
aHall3a» Ha YpPOBHE CpeIHEero ooOImero oOpa3oBaHUs JOJDKHO OOecleuyuBaTh
JOCTHKEHHE CIEAYIONINX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

10 kaacc
Yucaa v BLIYUCJICHUSA

e (CB00OJHO OMEPUPOBATH MOHSTHUSAMU: PALMOHATIBHOE YHMCIO, OECKOHEUHas
nepUoIuYecKasl poOb, MPOIEHTHI; UPPAUOHATBHOE YHCJIO; MHOMXECTBA
PALMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI; MOYJIb IEMCTBUTEIBHOTO YHUCIIA.

o [lpumensaTh ApoOM W TPOIEHTHI ISl PEIICHHS TNPUKIATHBIX 3a7a4 U3
Pa3IMYHBIX OTPACJIEH 3HAHUU U PEATbHOU KU3HU.

e [IpuMeHsTh NPUONMKEHHBIE BBIYMCIICHUS, TTPABUJIA OKPYIJICHHSI, IPUKUIKY
Y OLICHKY PE3YJIbTaTa BIYUCICHUN.

e (CB00OmHO oOmEpUpPOBaTh TMOHSATHEM: CTEMEHb C IMEJBIM IOKa3aTelieM;
UCIIOJIb30BaTh MOAXOMASIIYI0 (POpMYy 3amucu JEHCTBUTEIbHBIX YHUCEN IS

peICHUS MPAKTUICCKUX 3a1a4 U IIPCACTABJICHUA NJaHHBIX.
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CB0OOOHO OTNEepUpPOBaTh MOHATHEM: aPUPMETHUECKUN KOPEHb HATYypaIbHOU
CTETIEHHU.

CBoOoOnHO  omepupoBaTh  IMOHATHEM: CTENEeHb C  PalMOHAIbHBIM
HOKa3aTesieM.

CBOOOHO OmNEepUpOBaTh MOHATHUSAMHU: JIOTapU(PM 4YHUCIA; AECATUYHBIE H
HaTypaJIbHbIE JIOTaPU(PMBI.

CB00OOIHO ONEpUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC
YHCIIOBOTO apTyMEHTA.

OmneprpoBaTh MOHATUSAMU: APKCUHYC, ApPKKOCHHYC U apKTaHT'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEpaBeHCTBA

CB00OOIHO OnepupoBaTh MOHATUAMHU: TOXKAECTBO, YPABHEHHE, HEPABEHCTBRO,
PaBHOCWIbHBIE YPAaBHEHUS W  YPABHEHUSA-CIECIACTBHS; PABHOCHUJIbHbBIC
HEpPABEHCTBA.

[IpumMeHsATh pa3auvHbBIE METONBI PEUICHUS pPAIHMOHAIBHBIX W JAPOOHO-
pallMOHATIBHBIX YPABHECHUM; MPUMEHATh METOJ HMHTEPBAJIOB I PELICHUS
HEPABEHCTB.

CB0oOOIHO oOmnepupoBaTh MOHATUSAMH: MHOTOYJIEH OT OJHOHM IMEepeMEHHOMU;
MHOTOWIEH C UEIbIMU KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA; TPUMEHSThH
JI€JIEHNE MHOTOYJIEHA Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy
Buera qns pemenus 3anad.

CBoOOIHO oOmepUpoBaTh TMOHATUAMH: CHUCTEMA JIMHEHHBIX YpaBHEHUH,
MaTpulia, ONPENeIUTeNb MATPUIbl 2 x2 U €ro Te€OMETPUUYECKUU CMBICI,
UCIIOJIBb30BaTh CBOWMCTBA OMNpEANEnuTeNss 2 x2 sl BBIYUCIEHUS €r0
3HAYEHUs, NPUMEHATh ONPEACIIUTENN I PELIEHUS CUCTEMBI JIMHEWHBIX
YPaBHEHMI; MOJEIHUPOBATH PEAJbHbIE CUTyallud C TMOMOIIBI CHUCTEMBI
JIMHEMHBIX YPaBHEHHM, HUCCJIEIOBATh MOCTPOEHHBIE MOJEIA C MOMOIIBIO
MATPHL U ONIPEIECINUTENIEN, UHTEPIPETUPOBATH MOJIYUYCHHBIN PE3YJIbTAT.
Hcnonb30BaTh CBOMCTBA JEUCTBUUA C KOPHAMU ISl MPeoOpa3OBaHUS
BBIPKECHUM.

BrimonasaTe peoOpa3zoBaHus YUCIOBBIX BBIPAKEHUH, COEPKAIINX CTCTICHH
C pPaMOHAJIBHBIM ITOKA3aTEIIEM.

Hcnonp3oBaTh CBONCTBA JgorapupmMoB TUISt npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHUM.
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CB0OOOHO OmepUpOoBaTh MOHATHSIMHU: HppalMOHAJIbHbIE, TTOKA3aTEeIbHbIE U
jgorapu(pMUUEcKUe YypaBHEHHUS; HAXOJUThb HMX pEIIEHUS C TMOMOIIbBIO
PAaBHOCHWJIBHBIX IIEPEXOI0B WIIA OCYIIECTBIISAA POBEPKY KOPHEM.
[IpumensaTH OCHOBHBIE TPUTOHOMETPHUUYECKHUE bopMy bl JUISL
npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUH.

CB0oOOIHO oOmNepUpoBaTh MOHSATHUEM: TPUTOHOMETPUUECKOE YpaBHEHHUE;
OPUMEHATh HEO0OXonuMble (OPMYJbl Ui PEIICHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHEHHUM.

MonenupoBaTh peanbHBIE CHUTyallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPAXXEHUsI, YPABHEHMS, HEPABEHCTBA IO YCJIOBHUIO 337a4yH, MCCIEN0BATh
MOCTPOEHHBIE MOJIEINIU C HUCIOIb30BAaHUEM aIllapaTa ajareopsol.

DOyHKIUHN U TPAPUKH

CBoOOmHO omepupoBaTh MOHATUAMM: (DYHKIMS, CIOCOObI  3adaHUs
GyHKIMU; B3aUMHO OOpaTHbIE (PYHKIMH, KOMIO3UIMSA (YHKIUH; rpaduk
(GyHKITUY; BBIOJIHATH dJIEMEHTapHbIC MpeoOpazoBaHus rpadukoB QyHKITUH.
CB0OOOMHO OmepupoBaTh MOHATHIMHU: OOJACTh OMPEIACICHUS W MHOMXECTBO
3HaueHUN (PyHKIMH, HYJIM QYHKIIAN, TPOMEKYTKUA 3HAKOTIOCTOSIHCTBA.
CB0oOOIHO oOMNEpUpOBaTH MOHATUAMM: UYETHBIE W HEUYETHBIE (PYHKIUH,
NepUoIMYecKue  (PYHKIUU, MPOMEXKYTKM MOHOTOHHOCTH  (PYHKIIUH,
MaKCUMYMbl U MUHUMYMbI (DYHKIIMH, HAHOOJIbIIIEe U HAUMEHbBIIIEE 3HaYECHUE
(GyHKIHMY HAa TPOMEXKYTKE.

CB00OOIHO ONEpUPOBATH MOHATUSMU: CTETIEHHAS! QYHKIHUS C HATyPAJIbHBIM U
IeabIM TOKa3zateseM, Tpaduk CTemeHHOW (GYHKIMA C HATypalbHBIM U
LEeJIbIM MTOKa3aTeseM; rpauk KOpHsS n-0M CTeneHu Kak (QyHKIMH 0OpaTHOM
CTEINEHU C HATYpaJIbHBIM MOKa3aTeIeM.

OnepupoBaTh TMOHATHUSMU: JHHEHHAs, KBaApaTHUHAsS W NPOOHO-TMHEHHAS
GyHKIUA; BBITONHATH SJIEMEHTAPHOE HCCIEOBAaHUE M TOCTPOCHHUE WX
rpadukos.

CB0oOOIHO omepupoBaTh MOHSTUAMU: IMOKa3aTeNbHas W Jorapudmuueckas
byHKIMHM, HX CBOWCTBA M TpaduKU; HCMIOIB30BATh UX Tpaduku s
peUIEHNs] YPABHCHUU.

CBOOOMHO OMepUpOBaTh MOHATHSIMHU: TPUTOHOMETPUYECKAS OKPY>KHOCTH,
ompeielieHue TPUTOHOMETPUIECKUX (DYHKIIMA YUCIIOBOTO apTyMEHTA.
Hcnonb3oBaTh rpaduku GyHKUMA [ HCCIEHOBAaHUS MPOIIECCOB U
3aBUCUMOCTEN MpHU pEHIeHUM 3a7ady U3 JIPYTUX Y4eOHBIX MNPEAMETOB U
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pearbHOM  KM3HU;  BBIpaKaTh  (GopMyJamMH  3aBUCUMOCTH  MEXIY
BEJIMYMHAMM.

Hauaja MmareMaTH4eCKOro aHaJIu3a

CB0OOOHO OmepuUpoBaTh MOHATUSMU: apuUPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, OECKOHEYHO YyObIBaroliasi TeOMETpUYecKas MpOrpeccus;
JUHEWHBI W 3KCHOHEHIUANbHBIN poOCT, (opMmysa CIOXKHBIX MPOLEHTOB;
UMETh MPECTaBICHUE O KOHCTAHTE e.

Hcnonb3oBaTh MPOrpeccuu AJid pEelIeHUs] pealibHbIX 3ajad MPUKIATHOTO
XapakTepa.

CBOOOHO oOmepupoBaTh MOHATUSMU: IOCIEIOBATENIBHOCTb, CIIOCOOBI
3aJaHusl  TOCJIENOBATENbHOCTEH,  MOHOTOHHBIE W OTPAaHUYCHHBIC
MOCJIEIOBATEIBHOCTH; TOHMMATh OCHOBBI 3apOKIEHUS MaTeMaTUYECKOTO
aHaJlM3a KaK aHalln3a OECKOHEUHO MaJIbIX.

CB0OOOHO oOmepupoBaTh MOHATUSAMH: HENpPEPbIBHbIE (YHKIUH; TOUYKH
paspbiBa rpaduika QyHKIUHA; aCUMIITOTHI Tpaduka QyHKIIUH.

CB0OOOHO oOmepupoBaTh MOHATHEM: (YHKIIUS, HEMpEephIBHAs Ha OTPE3KE;
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH IJIS1 pEeLICHHs 3a/1a4.
CBoOOIHO omepupoBaTh MNOHATUSAMHU: TeEpBasi W BTOpas IPOU3BOJHBIE
byHKIMY, KacaTenbHas K rpad@uky GyHKIUH.

BoruncnsaTe npou3BOAHBIE CYyMMBI, IPOU3BEACHUS, YACTHOTO M KOMITO3UIIUU
IBYX (DYHKIUH; 3HATh MPOU3BOAHBIE JIEMEHTAPHBIX (QYHKIIUH.
Hcnonb30BaTh T€OMETPUUECCKUN U (PU3UYECKUM CMBICT MPOU3BOAHOM st
peleHus 3aaau.

MHoKecTBAa U JJOTHKA

CBOOOIHO  oOmepupoBaTh MOHATHSIMH: MHOXECTBO, OIEpaluu  Haj
MHO>KECTBaMU.

Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Uil ONUCaHUsA
peasbHbIX MPOLECCOB U SIBICHUM, IPU PELICHUH 3a/1a4 U3 IPYTUX y4eOHBIX
IIPEIMETOB.

CB0OOOHO OmEepHpoBaTh MOHATHAMH: ONpEAeNieHUue, TeopemMa, ypaBHEHHUE-
CIIEICTBUE, CBOWCTBO MAaTEMaTHYECKOr0 OOBEKTa, J0Ka3aTelbCTBO,
PaBHOCUJIbHBIE YPABHEHUS U HEPABEHCTBA.

11 kaacc
Yucjaa v BLIYUCJICHUSA
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CBOOOIHO omepupoBaTh TMOHATUSAMHU: HATypajbHOE U LEJI0€ YHCIIO,
MHOXXECTBAa HATyPAJIbHBIX M LEIbIX YHCEIN; HCIOJb30BaTh IPU3HAKU
nenumoctd nensix yucen, HOJ m HOK HaTypanpHBIX yucen sl pelieHus
3a/1a4, IpUMEHATh anroput™ EBkimnaa.

CB0OOOHO oOmepupoBaTh MOHSITHEM OCTAaTKa MO MOJIYJIO; 3alUChIBATh
HATypaJbHBIE YHCIIA B PA3IIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUUCIICHMUS.
CBOOOJHO oOmnepUpoBaTh MOHATUSMHU: KOMIUIEKCHOE YHMCIO M MHOXECTBO
KOMIIJIEKCHBIX ~ YHCEN;  NPEACTABISATH  KOMIUIEKCHBIE  4YHMClIa B
ajreopandecKkon U TPUTOHOMETPUYECKOU ¢dopme, BBIIIOJIHATH
apu(meTnyecKkue omepalud ¢ HUMH M H300pakaTh Ha KOOPAHMHATHOU
IIJIOCKOCTH.

YpaBHeHMs U HEpaBeHCTBA

CB0OOIHO OMepUpOBaTh MOHATUSMU: HppAlMOHANbHBIC, MTOKa3aTelIbHbIE U
jgorapuMUYECKHE€ HEpPAaBEHCTBA; HAXOAWTb HX PELIEHUS C MOMOUIBIO
PaBHOCHWJIBHBIX MTEPEXOA0B.

OcyiiecTBiATh OTOOpP KOpHEW TMPU PEUICHUHM TPUTOHOMETPUUECKOTO
YpaBHEHUS.

CBOOOIHO OIEpUPOBATh MOHSITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO;
OPUMEHSATH HEO0OXOoAUMBbIE (QOPMYJbI ISl PELIEHUST OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.

CB0OOHO OnepUpoBaTh MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YpaBHEHUMN
Y HEPABEHCTB; PABHOCHJIBHBIE CHUCTEMBI U CHUCTEMBI-CIIEICTBUS; HAXOIUTh
pPELIEHUsI CHCTEMBl M COBOKYITHOCTEH pAl[MOHAIbHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNIbHbIX U JJOrapu(pMUUECKUX YPAaBHEHUN 1 HEPABEHCTB.

Pewatp palMOHAJIbHBIE, UppalroOHaIbHbIE, MOKa3aTeIbHbIE,
jgorapu(pMuUecKre W TPUTOHOMETPUYECKHE YpPaBHEHUS M HEPABEHCTBA,
coJiepKalire MOIYJIM U TapaMeTphl.

[IpumeHsTh rpadguueckue METOIbI AJIs PEIICHHs] YPAaBHEHU U HEPaBEHCTB,
a TaK)Ke 3a7a4 C mapameTpaMu.

MonenupoBaTh peanbHBIE CHUTyallMM Ha S3bIKE aiareOpbl, COCTaBIAThH
BBIPAKEHHUSI, YPABHEHHSI, HEPABEHCTBA U MX CUCTEMBI MO YCJIOBHIO 3aJayH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIETH C HUCIIOJIb30BAHUEM arapara aiareopsl,
WHTEPIIPETUPOBATH MMOJTYUEHHBIN pe3ybTaT.

DyHKIUHN U TPAPUKH
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Crtpouts rpaduku KOMOO3UIMH (GYHKIUH C MOMOILIBIO 3JIEMEHTApHOTO
UCCJIETIOBAHMS U CBOMCTB KOMIO3HUIIMU ABYX (YyHKIUH.

CrtpouTe reomerpuueckue oOpa3bl ypaBHEHMH UM  HEpPaBEHCTB Ha
KOOPJAMHATHOM IUIOCKOCTH.

CB0OOOIHO omepupoBaTh MOHATUSAMHU: TpaUKH TPUTOHOMETPUUECKUX
GyHKIHIA.

[TpumeHATh (QYHKIMM AJI1 MOJAEIUPOBAHUS M MCCIEAOBAHUS pEalbHbIX
IIPOLIECCOB.

Hauaja MmareMaTu4eCcKOro aHajJmu3a

Hcnonp30BaTh  NPOU3BOJHYIO Ui HUCCIENOBaHUS  (QYHKUUM  Ha
MOHOTOHHOCTb M SKCTPEMYMBI.

Haxomute Hanbomnpliee 1 HaMMeHbIlIee 3HAYCHUS] (PYHKIMU HEMPEPBHIBHON
Ha OTpE3KE.

Hcnonp30BaTh MPOU3BOJIHYIO U HAXOXKICHUS HAWIY4YILEro pPEIICHUs B
NPUKIATHBIX, B TOM YHCJIE COLUAIBHO-IKOHOMUYECKUX, 3aJayax, is
OIpeZIeNIEHUs] CKOPOCTH U YCKOPEHUs Ipolecca, 3alaHHOro (popMyJIol nim
rpauKoOM.

CBOOOHO oOmepupoBaTh TMOHATUSMU: TEpBOOOpa3Hasi, OMPEACIEHHBIM
UHTETPaJT; HAXOJUTh MIEPBOOOPA3HBIE ANEMEHTAPHBIX (PYHKINIA U BBIUUCIATH
uHTerpai no gpopmysne Hototona—JleitOnuna.

HaxoauTs niomaau miockux Guryp 1 00bEMBbI T€J1 € MOMOLIBIO0 HHTETpaIa.
HmeTs mpencTaBieHHe O MAaTeMaTUYECKOM MOJEIMPOBAHMU HA TpPUMEpE
cocTaBiieHUs AU PpepeHnanbHbIX YpaBHEHUN.

Pemarp nmpuknanHele 3aaud, B TOM YHCJIE€ COLUAIBHO-3KOHOMUYECKOIO U
(U3MYECKOT0 XapaKTepa, CpeACTBAMU MAaTEMAaTUYECKOT0 aHAJIN3a.

COAEPKAHHUE YYEBHOI'O KYPCA (ITO I'OJAM OBYUYEHMUA)

10 xaacc

Yuciaa v BLIYUCJICHUSA

Pammonansubie uncina. OOBIKHOBEHHBIE W JIECATUYHBIE APOOH, TPOICHTHI,

OeckoHeuHble mepuoandeckue apodu. [lpumenenue npoOeir W MPOILEHTOB IS

PCUICHUA MMPUKIIAAHBIX 3aaa4 U3 pa3IMYHbIX OT‘paCHCﬁ 3HAHUU U pCaHLHOﬁ KHN3HH.

I[CﬁCTBHTCJILHBIC quciia. PaHI/IOHaJ'IBHLIC M HppaluOHAJIBHBIC YHCJIA.

Apudmernueckre  omepaly ¢ JCUCTBUTENBbHBIMU  4YuclIaMd.  MoJylib
JEUCTBUTEIHLHOTO YHUCIA U ero cBoMcTBa. [IpuOnmk€HHbIE BHIYMCIICHUS], TPABUIIA

OKPYIJICHUS, IPUKUAKA U OLICHKA PC3YyJIbTaTa BBIUMCJICHUH.
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Crenenp ¢ wenbIM 1nokazareneM. buHom HeroToHa. Mcnosnb3zoBaHue
MOJIXOAIICH (POPMBI 3aIUCH IEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS MTPAKTHIECKUX
3aJ1a4y ¥ NPECTaBICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATypaJIbHOW CTENEHH U €r0 CBOMCTBA.

CreneHp ¢ palUOHaJIbHBIM IIOKa3aTeJeM U €€ CBOWCTBA; CTENEHb C
JEHCTBUTENBHBIM [10Ka3aTEIIEM.

Jlorapugm uucna. CpoiictBa sorapudpma. JlecaTnyHble U HaTypajibHbIE
JorapuQMsbI.

CuHHyC, KOCHUHYC, TaHI€HC, KOTAaHI'€HC YHWCJIOBOIO aprymeHTa. ApPKCHHYC,
ApPKKOCHUHYC M apKTaHI'€HC YUCJIOBOrO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBbIE IPEOOpa3OBaHUs. YpPaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIE ypaBHEHUs WM YpaBHEHMS-CIEIACTBUs. HepaBeHCTBO,
pelIeHUe HEPABEHCTBA.

OCHOBHBIE METOBI PELIECHUS IENIbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocTtatkoM. Teopema be3dy. MHOrouneHsl ¢  LeNbIMA
kodpdunmnentamu. Teopema Buera.

ITpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUM, COIEPIKALUX CTENIEHU U KOPHH.

HppaunroHanpHbie YpaBHEHHUS. OcHOBHBIE METOJIbI penieHus
UPPALMOHAJIBHBIX YPaBHEHUM.

[Toka3atenbHble ypaBHEHUs. OCHOBHBIE METOJbI PEIICHHS MOKA3aTEIbHBIX
YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)EeHH, COEPIKALIUX JOTapru(MBI.

Jlorapudmuueckue YPaBHEHMUS. OcHOBHBIE METOBI pemeHus
Jorapu(pmMHUECKUX YpaBHEHUI.

OcCHOBHBIE TPUTOHOMETPUYECKUE (dopMyJIbI. ITpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHre TPUroHOMEeTpUYECKUX YPaBHEHUN.

Pemienne cucrem nMHENWHBIX ypaBHEHHMHW. Marpuma CHUCTEMBI JIMHEMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUN CMBICI W
CBOWCTBA; BBIYMCIICHUE €TI0 3HAYCHHUsI, IPUMEHEHUE ONPENEIUTENS 1Sl PELICHUS
CHUCTEMBl JIMHEMHBIX YypaBHEHUM. PelleHue NpUKIIAIHBIX 3a4a4 C IOMOILIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHne IMIOCTPOEHHOW MOJEIU C
IIOMOILBIO MaTPHIL U OIPEIEIUTENCH.

[TocTpoeHne mateMaTM4ECKUX MOJENEH peaJbHOM CUTyallud € IOMOUIBIO
YPaBHEHUM M HEPABEHCTB. lIpuMeHEeHME ypaBHEHUMN M HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3ajad M 3aJad U3 pazIu4HbIX OO0JacTell HayKd WU peajbHOU

JKU3HHU.
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DyHKIUHN U TPAPUKH

@Oynkuus, crnocoObl 3anaHus (QyHKIMH. B3anmHO oO0paTHbIe (QYHKIUH.
Komnosumus ¢ynkuuii. 'padukx  ¢yHKuu. DaemMeHTapHble TpeoOpa3oBaHus
rpaduKoB GyHKITUH.

OO6nactb ompeneneHus U MHOXECTBO 3HaueHuM ¢ynkumuu. Hyaum ¢yHkuuu.
[TpomexyTku 3HaKOnocTosiHCTBa. YETHBIE U HeU€THBIE QyHKIMU. [lepruonnueckue
bynkuuu. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MHUHUMYMBbI
bynkuuu. Hanbospiee n HauMeHbIee 3Ha4eHusT QYHKIIMHA HAa POMEXKYTKE.

Jlunelinasi, KBagpaTWdHas W APOOHO-TMHEWHAs (PYHKIUU. DIEMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX IpauKoB.

CrenenHast pyHKIMSI C HATYpaJIbHBIM U 1I€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHS n-OM CTENEeHM Kak (PyHKIUM OOpaTHOMU
CTENEHU C HAaTypaJbHbIM IMOKa3aTeIeM.

[TokazatenbHass W norapudmuueckass (QyHKIUU, UX CBOWCTBA U TpaduKH.
Hcnonp3oBanue rpadukoB GyHKIUN A peLICHUS] ypaBHEHUIA.

TpuronomeTpuyeckass OKpPYKHOCTb, OINpPEIEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

OyHKIIMOHAJIbHBIE 3aBUCUMOCTH B pEAIbHBIX IMpoleccax M SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEHA.

Hauyaja MaTeMaTH4eCcKOro aHajn3a

[TocnemoBarenbHOCTH, CIIOCOOBI 3amaHHs IIOCiIENOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKUHWU. MOHOTOHHBIE U OrpaHUYCHHbBIC
IIOCJIEA0BATENBHOCTU. VICTOpUS BO3HMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reomeTpuueckas mporpeccuu. beckoneuHo yObIBaromias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOLIEH reoMEeTpHUeCKOn
nporpeccuu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Uncino e. Dopmya CII0KHBIX
npoueHTOB. lcnosb30BaHWE TIPOTrpeccHHM Uil PELICHUS pEANbHBIX  3a7ad
IIPUKJIATHOTO XapakTepa.

HemnpepriBable (yHKIMM u wux cBoWcTBAa. TodYkM pas3pbiBa. ACHMIITOTHI
rpaduxoB ¢yHkiuil. CBolicTBa (QYHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meroa
MHTEPBAJIOB [UJIsl PELICHUS HEPaBEHCTB. [IprMeHEHHE CBOWCTB HEMPEPBIBHBIX
GbyHKUMNA 1151 peleHus 3a1ay.

[lepBas u BTOpas npousBojHbie QyHKIMU. OnpeaeneHue, reoMeTpUUEeCKUil U
buznyecKkuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QpyHKIUU.

[IpousBogubie  3nemeHTapHbIX  QyHknuil.  [IpousBomHas  cymwbl,

MIPOU3BEICHUS, YACTHOTO U KOMITO3HIINH (yHKITUH.
23



MHo:KecTBa U JIOTHKA

MHOKeCTBO, omepauuy HaJ MHOXKECTBAMU M KX CBOMCTBA. J(marpaMmbl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXECTBEHHOIO —amnmapara s
ONMCAaHUA PEATBbHBIX MPOLIECCOB U ABJICHHUM, MPU PEIICHUHU 3a7ad U3 JPYrux
y4EOHBIX MPEIMETOB.

OmnpeneneHue, TeopeMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIIC/ICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPaBHEHUS.

11 knacc

Yucna v BBIYMCICHUA

Harypanbubie u nensle uncia. [I[puMeHeHrne NMPU3HAKOB AEIMMOCTH LEIBIX
yucen, HOJ[ u HOK, octatkoB mo Mopayiro, aaroputma EBkiauaa sl pelieHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHble uucna. AnreOpandeckass M TPUTOHOMETpHUYECKas (HOPMBI
3alliCU KOMIUIEKCHOTO 4yHcna. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oi creneHu M3 KOMIUIEKCHOrO uucia. [IpuMeneHue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHUs] PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPaBeHCTBA

CucremMa M COBOKYNIHOCTh YPAaBHEHUH W HEPABEHCTB. PaBHOCHIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTOop  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHHH C  MOMOILIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. PenieHne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METO/ABl pEUICHMs] [OKA3aTelIbHBIX U  JIOrapu(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/ABl PELIEHUS CUCTEM M COBOKYIHOCTEW pPALMOHAJIBHBIX,
UPPALMOHATIbHBIX, IOKA3aTEIbHBIX U JIOTAPU(PMUUYECKIX YPaBHEHUH.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMHU.

[IpumeHeHne  ypaBHEHUH, CHCTEM M  HEPaBEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad U 3a/Jad U3 pa3IuyHblX o0JacTeldl HaykKu M peajbHOU
YKU3HM, HHTEPIIPETALMS TI0JyYECHHBIX PE3yJIbTaTOB.

DyHKIUHN U TPaPUKH
I'paduk xommosunuu ¢yHKui. ['eomerpuueckue o0pas3bl ypaBHEHHH U
HEPAaBEHCTB HAa KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpruueckue QyHKIUU, UX CBOMCTBA U IPAPUKU.
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['padrueckne Meroabl pelieHUss ypaBHEHUW M HepaBeHCTB. ['paduueckue

MCTO/JIbI PCIICHUS 3aaa4 C MapaMCcTpaMu.

Hcnonp3oBanue rpadukoB GYHKIHMA IS HMCCIEIOBAHUS TIPOIECCOB H

3aBHCHUMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUH 3a7a4 W3 APYTUX Y4eOHBIX

npeaAMETOB U pCaHBHOﬁ KHN3HU.

Hauaja MmaTeMaTu4eCKOro aHaju3a

[IpumMeHeHre nMpon3BOJHON K HCCIENOBaHUIO (YHKIIMIA HA MOHOTOHHOCThH U

DKCTPEMYMBI.

Haxoxnenue

HauOOJIBIIIEr0 U

HENpephIBHON (YHKIIMH Ha OTPE3KeE.

HAaUMEHBIIIETO  3HAUCHUN

[IpumeHeHne NPOU3BOMHOM JUIi HAXOXKJICHWS HAWJIY4IlEero pELUICHUs B

NPUKJIATHBIX 3a7adax, Ui OINpeNelieHWsl CKOPOCTH W YCKOPEHHS TpoIlecca,
3aaHHOTO (DOPMYIIOM MK TpadUKOM.

[TepBooOpa3zHas,

OCHOBHOE CBOMCTBO HCpBOO6pa?>HBIX.

ITepBooGpazHbie

aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNHuterpan. ['eoMmeTpryecKkuil CMbICII MHTETpaia. BerauciaeHue onpenenéHHoro

uHTerpana no popmyne Herorona—JleitOnuna.

[Ipumenenrne wHTErpana Ui HAaXOXKACHUS IUIOMIAACH TIOCKUX (Uryp u

00BbEMOB Fr€OMETPUUYECKUX TEN.
[Ipumepnl pemiennit  auddepeHnnanbHbIX ypaBHEHUH. MaremaTudeckoe

MOJEIUPOBAHUE
YPaBHECHUU.

p€ajldbHbIX IIPOLECCOB C

noMoIIpl0  auddepeHIuanTbHbIX

TEMATHYECKOE INTAHUPOBAHHUE

10 xxacc (136 yacoB)

Ha3Banue pa3nena
(TeMBbI)
(KOJIMYEeCTBO YaCoOB)

OcHoBHOe coep:kaHue
pasaeia (TemMbl)

OcHOBHBIE BUIBI
JAesITeJIbHOCTH 00y4arouXCs

MHO0:xeCTBO

el CTBUTEJIbHBIX
qucell.
MHoro4jeHbl.
PanuyonajnHbIe
YPaBHEHUA U
HepaBeHCTBA.
CucreMbl JHHEHHBIX
yPaBHeHHUi

(28 u)

MHOKeCTBO, OIlepaluyu  Hajl

MHOXECTBAMA ¥ HX CBOMCTBA.

JnarpaMMsl Olinepa—BenHna.
[Ipumenenue TEOPETUKO-
MHOKECTBEHHOT'O  ammapara Jyis

peIIeHNUs 3a/1a4.

PammmonansHbie qucia.
OOBLIKHOBEHHBIE W JIECITHYHBIE
IpoOu, TPOIEHTHI, OECKOHEYHBIE
NEPUOINIECKUE npoodu.

[Tpumenenue apobel U MPOIEHTOB

Hcnoab3oBarb TEOPETUKO-
MHO>KECTBEHHBIHN arrapar JJIsA
OIIMCaHUusA Xoaa peuicHu-d

MaTEeMaTHYeCKUX 3a/ay, a TaKxKe
peaNIbHBIX MPOLIECCOB U SBJICHUM.

OnepupoBaTh  NOHATHAMH:
parMoHaIbHOe YHUCIIO,
OeckoHeYHas nepuoInIecKas
IpoOb, MIPOLICHTHI;
UppaIlMOHATIEHOE u

HGﬁCTBHTCHBHOC Yucio; MOAYyJib
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JUISL pELIEHUS IPUKJIIAIHBIX 3a1a4.
JlelicTBUTEIIbLHBIC quClIa.

PauyoHaneHbIE U UPPALIMOHAIIBHBIE

qucia. Apudmernueckue
omepanuy ¢  JeHCTBUTEIbHBIMU
YUCIaMHU. Monaynb
NEHCTBUTENFHOTO YHCIAa M €ro
CBOICTBA. [TpubmxénnbIe

BBIYHCIICHUS], IPABUJIa OKPYTJICHHUS,
MpPUKHUJIKA W OIIEHKa pe3yjibTaTa
BBIYMCIICHUH.

OCHOBHBIE METOJbl pEHICHUS
HenbIX U ApOOHO-palMOHATIBHBIX
YpaBHEHUI u HEPABEHCTB.
MHorouiaeHs! oT OJTHOH
nepeMeHHou. JleneHue MHOro4ieHa
Ha  MHOTOWIEH C  OCTaTKOM.
Teopema be3sy. MHorouwieHsl ¢
LEIBIMU K03 pHLIEHTaAMHU.
Teopema Buera.

Pemienue cucrem JMHEHHBIX
YpaBHEHUU. CHCTEMBI

JIMHEWHBIX

Marpuna

YpaBHEHUU.
Onpenenurens MaTpuibl 2X2, €ro
reOMETPUYECKU I CMBICTT u
CBOMCTBA; BBIUKCJICHUE ero
3HAYCHUS; MIPUMEHEHUE

OIPCACIIUTCIIA JIIsL PCIICHUA

CUCTEMBbl JIMHEHHBIX YpPaBHECHMI.
Pemenne npuxiagHelx 3amad4 C
ITOMOUIBIO

YpaBHEHUI

CUCTEMBI  JIMHEHHEBIX

JIIEUCTBUTEIILHOTO qucJa;
HCMOJb30BATh 3TU TOHATUS TpU
MPOBEACHUU  PACCYXKACHUH U
JI0Ka3aTeNIbCTB, MPUMEHSATH IPOOH
U TOPOUEHThl Uil  PELICHUS
MPUKIAIHBIX 3a7a4 U3 PA3TUYHBIX
OoTpaciiel 3HaHUM W  pealbHOU
KU3HHU.

Hcnoan3oBath npuOIMmKEHHbIE
BBIYHMCIICHHUS, TTPaBUila OKPYTJICHUS,
MPUKUJIKY W OILIGHKY pe3yjbTaTa
BBIYMCIICHUH.

IIpumensaTh pa3IM4HbIC
METO/BbI PEUICHUS] PALIMOHATIBHBIX U

JTPOOHO-paIMOHATBHBIX

YpaBHEHUW; a TaKke  METOJ
WHTEPBAJIOB IS pereHus
HEPaBEHCTB.

OnepupoBartp TMOHSATHSIMH

MHOI'OUYIEH OT OJHOU IEPEMEHHON,
€ro KOpHHU; NPHUMEHATH JCIICHUE
MHOIO4JI€Ha HAa MHOTOWIEH C
OCTaTKOM,  TEeopemy
TeopeMy Bwuera s
3a1ad.

Onepuposarts

besy wu
pelieHus

NMOHATHSAMHU:
CUCTEMa JIMHEWHBIX YpPaBHEHWIA,
MaTpula, ONPEAEIUTENIb MATPHULIBI.
Hcnoas3oBath CBOMCTBA
OTIPEACITUTENS 2x%2

BBIYHCIICHUA €ro

IS
3HAYCHU,
OTIPENICTUTENIA TSt
JIMHEHHBIX

NPUMEHATH
pEIICHNs  CHCTEMBI
YPaBHEHHH.
MogaeanpoBarthb peanbHbIe
CUTyallud C IOMOUIbI0 CHCTEMBI
JIMHEUHBIX YpaBHEHUH,
HCCIIEe0BATH ITOCTPOCHHBIE
MOJEIM C IOMOUIBIO MaTpull M
OnpeAeIuTeNeH, UHTEepNpeTH-

POBaTh MOJTYYCHHBIN pe3yibTaT

DOYyHKIUH U
rpaguxu.
CrenenHast
¢GyHKIUA ¢ HeabIM

OyHKIHA, CHOCOOBI 3aJaHUS

byHKIMH.
¢byskuun. Kommosumus ¢GyHKUIU.

B3aumHOo  oOpaTHBIC

I'padux QyHKIIMH. DneMeHTapHbIE

Onepuposarts
byHKIHS,
byHKIUY;
(GyHKIMH, KOMIO3UIMS (QYHKUUH,

NOHATUAMU:
CIIOCOOBI 3aaHUs

B3aMMHO  OOpaTHbIe

26




noKasareJjieMm npeoOpa3oBaHus rpadukoB | rpadux byHKIHMY, o0nacTh
(12 9) (byHKIMH. onpeencHus u MHOXECTBO
Obnactp  ompesieneHUss U | 3HAUCHUH byHKIMY, HYIIH
MHOXECTBO 3Ha4eHUH (YHKIHHU. | PYHKLINH, IIPOMEXYTKH
Hymn  ¢yskmuu.  [IpomMexyTku | 3HAKOMOCTOSIHCTBA,; JIMHEHAas,
3HAKONOCTOAHCTBA.  UETHble W | KBaapaTU4Hasl, JPOOHO-TMHENHHAs U
HEUYETHBIC byHKIMH. | cTeneHHas (YHKIIUH.
Ilepuoguueckue (GyHKIHH. BbInoJHATL ~ dJIEMEHTapHbBIE
IIpomexyTku MOHOTOHHOCTH | IIpeoOpa3oBaHus rpaduKoB
byHKIMH. MaxkcuMyMmbl U | GyHKUUH.
MUHUMYMBI byHKIMH. 3HaTh M yMeThb [0Ka3bIBaTh
HaubGonpmiee w = HaWMeHbIee | YETHOCTH 15805 HEUYETHOCTh
3HAYCHHE byHKIAHA Ha | QyHKIUH, MEePUOTUIHOCTD
ITPOMEXKYTKE. (GYHKIMH, HAXOAMThb IMPOMEXYTKH
JIuneiiHasg, KBaApaTW4Has W | MOHOTOHHOCTH (GyHKIHH,
IpoOHO-THHEHHAs (YHKIMH. | MAKCUMYMBI u MUHUMYMBI
DneMeHTapHOEe HccaeAoBaHuE | | QYyHKIIHH, HanOOJIbIIIEE u
IIOCTPOECHHE rpauKoB ATUX | HAUMEHbIEE 3HaueHHe (YHKIUH
(byHKIMHA. Ha IIPOMEXYTKE.
Crenenb C LENBIM ®opMyJIMPOBaATH "
nokasaresneMm. bunom HerotoHa. WTIOCTPUPOBATL  rpaduyec-Ku
Crenennas byHKIUS C | cBOMCTBa JIMHEHHOH,
HaTypaJbHbIM Hu IEJIbIM | KBaIPpAaTUYHOMW, IPOOHO-JIMHEHHON
mokazateneM. EE cBoiicTBa | | M CTENEHHON QyHKIINMN.
rpaduk Broipaxkatb dbopmyaamu
3aBUCHUMOCTH MEXKIY BETUYMHAMM.
3HaTh omnpeaejieHue u
CBOMICTBA CTEIEHU C  LEJIbIM
nokasaresem; MoAXoIAuyto Gopmy
3allUCH  JIECHCTBUTENb-HBIX YHUCEI
IUI PELICHUS IPAKTUYECKHUX 3a1ad
Y IIPEJCTABJICHUS JaHHBIX
Apupmernyeckuid Apudmernaeckuit KOpPEHb DopMyJIMPOBATH,
KOpeHb n-oi HaTypaJIbHOM CTEIEHM U €r0 | 3allUChbIBATh B CHMBOJIHYECKOMU
CTeIeHH. CBOMCTBA. (popme 1 HUCHONB30BaTH CBOMCTBA
HppanuoHajbHbie [IpeoOpa3oBaHuss  YHMCIOBBIX | KOPHS n-ou CTEIIEHU JU1st
YPABHeHHS BBIPRKEHUH, COepKAIUX CTENEHU | MPeoOpa3oBaHMsI BEIPAKESHUH.
(16 v) 1 KOpHHU. Haxoauthb peuienusi
HppanuoHanpHble YpaBHCHMS. | HDPALMOHAIBHBIX  YPaBHEHHH €
OCHOBHBIE =~ METOABl  PEUICHHS | IIOMOIIBIO PaBHOCHJIBHBIX
UPPaLMOHAIBHBIX YPaBHEHHH. | IEPEXOJOB  WIM  OCYILIECTBIIAA
PaBHOCUITBHBIE IEePEX0IbI B | IPOBEPKY KOPHEM.
peleHnn UPPALMOHATIBHBIX Crponth rpaduk QyHKIUU
YPaBHEHHH. KOpHS 1-0i CTENeHU Kak oOpaTHOU
CpoiicTBa u rpaduk KOpHS n- | Ans byHKIIH CTENEHU C
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byHKIIUN
00paTHOW CTENEHU C HATypPaJbHBIM

on CTEIIEHU KakK

HaTypAJIbHBIM [I0Ka3aTeJIeEM

II0Ka3aTesIeM
IHoka3zaTenbHasn CreneHb C€ palMOHAIBHBIM DopMyIMPOBATH
byHknus. MOKa3aTeyieM U €€ CBOMCTRBA. omnpeaeieHue CTEIICHU c
IMoxka3aTenbHbIe [TokazarenbHast (QyHKIUSA, €€ | pallMOHATBHBIM [TOKA3aTEIEM.
YPaBHeHHUA CBOICTBa u rpaduk. Boimonuate  mpeobpazoBaHus
(10 9) Hcnonb3oBanue rpaduka QyHKIUU | YUCIOBBIX BBIPAXECHUI,
IUIsL PELICHUs] YpaBHEHUH. COJIepIKaIINX CTEIIEHU C
[lokazarenbHbple  ypaBHEHUS. | palllOHAIBHBIM I10KA3aTEIEM.
OCHOBHBIE ~ METOJBl  PELICHHUS Hcnoan3oBarb uugposbie
[I0KAa3aTeIbHBIX YPaBHEHUM pecypchl 1Sl TOCTPOEHUs Tpaduka
MOKa3aTeIbHON byHKIIUN u
WU3y4YEeHUs €€ CBOMCTB.
HaxoauTh pemeHust
MOKa3aTeIbHBIX YpaBHEHUM
Jlorapudpmuueckasn Jlorapudpm uymcna. CpoiicTBa JaBathb omnpeaeaeHue
pynknus. norapudma. JlecsaTuuHble u | jorapudma 4ducna; AeCATUYHOTO U
Jlorapudmuueckne | HaTypajbHbIE Jorapu@Mmsl. | HATypaJIbHOTO JOrapuQma.
YPaBHEHUA [IpeobpazoBanue BBIPAYKECHU, Hcnoan3oBarh CBOIICTBa
(18 u) coJiepKaIIux JorapupMal. smorapu(MoB I peoOpa3oBaHUs
Jlorapudmudeckass QyHKIUS, | JOTapuPMUIECKUX BBIPAKEHUH.
ed CBOMCTBa " rpaduk. Ctpouth rpadguk
Hcnonw3oBanne rpaduka GyHKIMHU | JorapudMudeckor (QyHKIUA Kak
JUIsl peLIEHUs] YPABHEHUN. oOpaTHOW K TMOKa3aTeIbHOH |
Jlorapudmmueckue HUCIIOJIB30BaTh CBOICTBA
ypaBHeHHs. OCHOBHBIE METOBI | JIorapupMuyeckod (GYHKIMU IS
pelieHus Jorapu(pMHUUECKUX | PEIICHHS 3a1au.
YpaBHEHUU. PaBHOCHUITbHBIE Haxoauthb peueHust
MIepPex0/Ibl B pelieHny | JorapuMUUYECKUX ypaBHEHUH C
Jorapu(pMUYECKUX ypaBHEHUN MTOMOLUIBIO PaBHOCHJIBHBIX
MEpPexXoloB  WJIM  OCYILIECTBIISS
IIPOBEPKY KOPHEHN
Tpuronomerpnyeckn CuHyC, KOCHHYC, TaHI'€HC H JlaBaTh omnpenejieHusi CUHYcCA,
€ BBIPaKeHHs U KOTaHI'€HC YHCIIOBOTO apryMEHTa. | KOCMHYCa, TaHI'€HCAa U KOTAaHIeHca
YPaBHeHHA Apxkcunyc, apKKOCHHYC U | YMCJIOBOTO AapryMEHTa; a TaKxke
(22 4) ApPKTaHTEHC YUCIIOBOTO apTyMEHTa. | apKCUHYcCa, ApPKKOCHUHYCa "
Tpuronomerpuueckas apKTaHIeHca Yucia.
OKPY’KHOCTb, orpesieNieHue IIpumensaTh OCHOBHBIE
TPUTOHOMETPUUECKHX byHKIM | TpUuroHoMeTpudyeckue  (GpopmyIbl
YHCJIOBOTO apryMEHTA. TUISL npeoOpa3oBaHus
OcHoBHbIE TPUTOHOMETPUUECKHUX BBIPAKEHUM.
TPUTOHOMETPHUECKUE  (HOPMYJIBL. IIpumensTs bopmybl
ITpeoOpazoBanue TPUTOHOMETPHUM U1l PELICHUs
TPUTOHOMETPUUECKHUX BBIPAKEHUN. | OCHOBHBIX TUIIOB
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Pemenue TPUTOHOMETPUYECKUX | TPUTOHOMETPUUECKUX YpaBHEHUN
YpPaBHEHUU
ITocaenoBaresibHOCTH [TocnenosarenbHOCTH, OnepupoBaTh  NOHATUSIMH:
U MPOrpeccuu CIIOCOOBI 3aJaHus | II0CIEN0BATEIbHOCTD, CIIOCOOBI
(10 v) IIOCJIEAOBATEIBHOCTEM. Merox | 3agaHus IIOCJIEIOBATEIHLHOCTEN;
MaTeMaTH4eCKOn WHIYKIUHU. | MOHOTOHHBIE U OrpaHUYCHHBIE
MOHOTOHHBIE ¥  OTpaHUYEHHBIE | OCTIEI0BATEILHOCTH;
I10CJIEJ0BATEIBHOCTH. Hcropus | uceaenoBaTh MoCiIeI0BATEIbHOCTH
aHaM3a 0ECKOHEUHO MaJIbIX. Ha MOHOTOHHOCTb u
Apudmerndeckas U | OFPaHUYEHHOCTb.
r€OMETPUYECKAsI POTPECCUH. [Tomydats mpencraBieHue o0
beckoneuno yOBIBaIOIIAsl | OCHOBHBIX uesx aHaim3a
reoMeTpuyecKas nporpeccusi. | 6ECKOHEYHO MaJbIX.
CyMMa OeckOHEUHO YOBIBarOIICH laBaThb omnpeejieHue
r€OMETPUYECKOMN Mporpeccuu. | apupMeTHuIeCKon u
JIMHENHBI M HSKCIOHEHIMAIbHBIA | TEOMETPUUECKON MTPOTPECCHUMU.
poct. Hucio e. Joka3biBaTh CBOICTBa
dopmyna CJIOKHBIX | apu(METHUECKON u
IIPOLEHTOB. Hcnons3oBanue | reOMETpUYECKON IPOrpeCcCHH,
MpOrpeccuun TUTSt peuieHus: | HaXOAUTh CyMMy YJICHOB
peasibHbIX  3aJad  MPUKIAJAHOTO | IPOTPECCUU, a TakkKe CyMMy
XapakTepa YJICHOB OCECKOHEYHO YyOBIBAOIICH
reOMETPUYECKOI MPOTrpecCcuu.
Hcnoan3oBarh MpOTrpeccuu
JUISL peIeHUsl 3a1a4 MPHKIAIHOTO
XapakTep.
IIpumensTs bopmyy
CJIOXHBIX MPOLIEHTOB JIJISl PEIICHUS
3a7a4 U3 peajbHOU MPAKTUKHU
HenpepbiBHBIE HemnpeprsiBHbIe (YyHKIIMH W UX OnepupoBaTh  NOHATUSIMM:
byHkum. CBONCTBA. Touka paspeiBa. | (pyHKIUS HEMIPEPHIBHAS HA OTPE3KE,
IIpousBoanasn AcumnToThl TpaduKoB (DYHKIUH. | TOUKa paspbiBa byHKIHH,
(18 ) CBoiicTBa (hyHKIMI HENpPEpHIBHBIX | aCUMNTOTA rpaduka GyHKINH.

Ha OTpe3ke. Meron HMHTEpBaIoOB

JUIS peueHus HEPaBEHCTB.
IIpumeHeHue CBONCTB
HEeNpepbIBHBIX  (QYHKIMA A7

pelLeHus 3a1au.

IlepBast u BTOpas MpoOU3BOAHBIE
byHKIIH. Omnpenenenue,
TEOMETPHUECKUI ¥ (U3UUECKUi
CMBICJI IIPOU3BOJHON. YpaBHEHHE
KacaTeJIbHOU K TpapuKy (QyHKIIHH.

[Tpon3BosHbBIE  3IEMEHTAPHBIX

¢byukauii. [IpowsBogHass CymMMBI,

IIpuMmeHsATH CBOMCTBA
HEeNpepbIBHBIX  (QYHKIMA A7
pelieHus 3a1ad.

OnepupoBarb  NOHATHAMH:

nepBasgs M BTOpas IPOU3BOJHBIE
GbyHKIMH; TOHUMAaTh (U3NYECKUid
u reOMETPUYECKUI CMBICIT
MPOU3BOJHOM; 3aIIIChIBATh
YpaBHEHHUE KacaTeJIbHOM.
Bouruucaste MIPOU3BOHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO U

CJIOKHOM (hyHKIIUH.
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MMPpOU3BCACHUA, HYaCTHOI'O n

KOMIIO3ULIMU (QYHKIUH

H3yuarts MIPOU3BOAHBIE
AJIEMEHTAPHBIX (QYHKIHH.
Hcnoan3oBarb
TeOMETPHUECKUIl ¥ (pU3HUecKuit
CMBICJI TPOU3BOAHOM JUI peLICHMS

3a1a4

9 | lloBTOpEHME, OcCHOBHBIE ~ TOHATHA  Kypca IIpumeHnsaTh OCHOBHBIE
0o0o01menmne, anreOpbl u Hayal | MOHATUS Kypca anreOpbl M Havam
CHCTeMaTU3al s MareMmaruyeckoro  aHaiausza 10 | MaTeMaTUyeckoro aHanusza I
3HAHMH KJacca, 00001IeHNe U | peuieHuss 3aJad = U3 peajbHOU
(2 9) cucTeMaTHu3alus 3HaHu KU3HU W JPYTUX  IIKOJBHBIX

MpeaMETOB
11 xaacc (136 yacoB)

Ne | HazBanue pa3nena OcHoBHOe coep:kaHue OcHOBHBIE BUIBI

n/m | (TeMbl) pa3aesa (Tembl) AeSITeIbHOCTH 00y4AKIIMNXCH
(K0JIMYeCTBO YaCOB)

1 | HccnenoBanue IIpuMeHeHne Npou3BOIHON K Crponth TpaduK KOMIO3HULIUU
¢yHkumii ¢ uccrnenoBanuio  QyHKIMA  Ha | QyHKIMIA c MIOMOIIbIO
NMOMOLIbI0 MOHOTOHHOCTh M JIKCTPEMYMBI. | 3JIEMEHTAPHOIO  MCCIEAOBAaHUA H
NMPOU3BOJIHOMI Haxoxnenne HauOOJIBIIET0 U | CBOMCTB KOMIIO3UIIH.

(24 ) HaWMEHBIIIETO 3HAYCHHS Ctpoutsb T€OMETPUUECKHIE
HenmpepelBHOW  (QyHKIMH  Ha | 00pa3bl ypaBHEHHUI W HEPABEHCTB HA
OTpE3KE. KOOPJMHATHOM IIJIOCKOCTH.

[IpuMeHeHre TIPOU3BOIHOMU Hcnosb3oBaTth  IPOU3BOJIHYIO
JUISS  HAXOXJACHWUS HAWIYYIero | JUisl HMCCIeAOBaHUS (QYHKIMH Ha
pelieHus: B NpUKIAAHBIX 3aa4aX, | MOHOTOHHOCTh M 3KCTPEMYMBI;
JUIS  OTpEJeNIeHUsT CKOPOCTH U | HAXOAUTH HauOoJbIIEe u
YCKOpEHHUs Tpoliecca, 3aJaHHOTO | HAUMEHbIee 3Ha4deHHs (QYHKIUU
dhopmysoit wim rpaguKkoM. HEIPEPHIBHONW Ha OTPE3KE; CTPOMTH
Kommo3zwurust byHkuuid. | rpadukn  QyHKIIMH HA OCHOBAaHHH

['eomerpuueckue o0pa3bl | MPOBEAEHHOTO UCCIEAOBAHNUS.
YpPaBHEHUW U HEPaBEHCTB Ha Hcnosb3oBaTth  IPOU3BOJIHYIO
KOOPJAMHATHOMU MJIOCKOCTH UL HAXOXKJCHHS  HAWIYYILETro
pelieHusT B TPUKIAJAHBIX, B TOM
YHClie  COLUAIbHO-3KOHOMHYECKHUX,
3ajavax, JJsl OMpeesieHUus CKOPOCTH
U YCKOpEHHs TMpolecca, 3aJaHHOIro

dbopmyoit mim rpagukom.

Ionyyars mnipeacTaBjeHHe O
MPUMEHEHUHN MIPOU3BOIHOM B

Pa3JIMYHBIX OTPACIIAX 3HAHUI

2 | IlepBooOpa3Hasi u [TepBooOpa3Hasi, OCHOBHOE OnepupoBarb MOHATUAMMU:
HHTerpaji CBOMCTBO NepBOOOpa3HbIX. | IEPBOOOpa3Hasi U ONpeAesICHHBIH
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(12 9)

[TepBooOpasHbie  3IEMEHTapHBIX
¢ynkuuid. IlpaBuna HaxoxaeHUs
NepBOOOPA3HBIX.

Hurerpan. I'eomerpuueckuit
CMBIC]I HHTerpajia. Bsruucienue
ONPENIEIEHHOTO WHTErpajia Io
dbopmyne Hetorona—JleiiOnuIa.

[IpumeHeHnue mHTErpana mis

HaXO0KICHUS ILIOMIANIECH INIOCKUX

WHTErpal. Haxoauthb

nepBooOpa3HbIe AIIEMEHTAPHBIX

(GYHKIUI ¥ BBIYUCIATH UHTErPal IO

¢dopmyne Heriotona — JleliOHuna.
Haxoauth miomaay IIIOCKUX

buryp u o0BEMBI TE C MOMOIIBIO

OIPEIENIEHHOrO MHTETpAIA.
3HaKoOMHTBCH C

MAaTCMAaTUYCCKUM MOJACIUPOBAHHUCM

norapu(MHUUECKUX ypaBHECHHHA U
HEPaBEHCTB

¢buryp u 00bEMOB | Ha mpumepe AudQepeHInaTbHBIX
Tre€OMETPUUYECKUX TEI. YpaBHEHHUH.
ITpumepsr peleHni Ilonyuate  mpencraBieHue O
i QepeHManbHbIX YPABHEHUN. | 3HAYCHUU BBEJICHUS HOHATHUS
MaremaTHnueckoe UHTErpaia B pa3BUTUU MATEMaTHKH
MOJICJINPOBAHUE peanbHbIX
IIPOLIECCOB C HIOMOILBIO
mudepeHIMaTbHBIX YpaBHEHUH
I'padguxu Tpuronomerpuueckue Hcnosab3oBarh uugposbie
TPUTOHOMETPHYECKUX| QYHKIMH, WX  CBOWCTBA U | pecypchl JJs MOCTPOEHUS rpauKoB
(pyHKnmi. rpaduKu. TPUTOHOMETPUUYECKUX (DYHKIUH |
Tpuronomerpuyecku Ot60p KOpPHEW | M3y4YEeHUs UX CBOWCTB.
€ HepaBeHCTBa TPUTOHOMETPUUECKUX YPABHEHUI Pemate  TpuroHomerpuueckue
(16 v) c MOMOIIBIO | YPaBHEHUSI U OCYIIECTBIATH OTOOP
TPUTOHOMETPUUYECKOMN KOpHEM c MTOMOUIBIO
OKPY>KHOCTH. TPUTOHOMETPUUECKON OKpPY>KHOCTH.
Pemenune IIpumeHsaTh bopmyIbI
TPUTOHOMETPUYECKUX HEPABEHCTB | TPUTOHOMETPUM ISl PELICHHUS
OCHOBHBIX TUTIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
HUcnoab3oBarh uudgposbie
pecypebl s IOCTPOGHUA U
ucciaea0Banus rpaduKoB GyHKIHHA
MppaunoHaibHbIE, OCHOBHBIE METO/IbI PELICHHUS IIpumeHsaTs CBOMCTBa
NMoKa3aTeJibHbIe H [10Ka3aTeIbHBIX U | TIOKa3aTeNbHON U JiorapuMudeckoi
sorapupmuyeckue Jorapu(pMHUUECKUX HEPABEHCTB. byHKUIMI K PELIEHUIO
HepaBeHCTBA OCHOBHBIE METOJIbI PELICHHUS | TOKA3aTEIbHBIX U JOrapH(PpMUUECKIX
(24 4v) HMPpAIMOHAIEHBIX HEPABCHCTB. HEPaBEHCTB.
['padpraeckue METO/IbI O0ocHOBaTH  PAaBHOCHUJIBHOCTD
peLeHus UpPpaLlMOHATIBHBIX, | IEPEXO/I0B.
MOKa3aTeIbHbIX u Pemiats uppanuoHalbHbBIE U

KOMOWHHUPOBAHHbIE HEPABEHCTBA, C

IIOMOIIIBIO PAaBHOCHUJIBHBIX
IIEPEXO/IOB.
Hcnonb3oBath rpaduveckue

METOOBl M CBOHCTBA BXOIIIINX B
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ypaBHEHUE UIHA HEPABEHCTBO
GYHKIUH 715 pereHust 3a1a4u

KoMniekcHbIe
qucaa

(10 v)

Komruiekcusie qycia.
Anrebpanyeckas u
TPUTOHOMETPHUYECKAS dhopmbl

3aMnyucy KOMIUIEKCHOTO YHCHIa.

Apudmerndeckue ornepanuu
C KOMILUIEKCHBIMU YHCIIaMH.

N300pakeHne KOMIUIEKCHBIX
qyucel Ha KOOPAVHATHOU
IIJIOCKOCTH.

®opmyna Myaspa. Kopnau n-
O CTENEeHH W3 KOMIUIEKCHOTO
qucha.

[IpuMeHeHne KOMIUIEKCHBIX
qycen A peuieHus: GpU3ndecKux
Y TEOMETPUYECKUX 3a/1a4

OnepupoBath NOHSITUSIMMU:
KOMIUIEKCHOE YHCIIO M MHOXECTBO
KOMIUIEKCHBIX YHCE.

IIpencraBiasitb  KOMILJIEKCHBIE
yuciaa B anreOpamyeckod |
TPUTOHOMETPHUUYECKON dopme.
BbInoJHATH apudmeTnyeckue
oriepaIuy ¢ HUMHU.

HN3o00paxaTh KOMILJIEKCHBIE
YHClia Ha KOOPJAMHATHOM MJIOCKOCTH.

IpumensTs Gopmyny Myaspa u
MOJIy4aTh TMPEACTaBICHUE O KOPHSX
n-ol  CTENEeHW U3 KOMIUIEKCHOTIO
yyclia. 3HAKOMHUTBCSI C TPUMEpPaMU
NPUMEHEHUS KOMIUICKCHBIX YHCell
JUISE  PEIICHUS. TEOMETPUYECKHX W
dbuznyecKkux 3a1a4

HartypanbHble u
neJible YHucJIa

HarypansHble u  1enbie
qucha.

OnepupoBath NOHATHSIMMU:
HaTypaJbHOE MW  II€JIOE  YHUCJIO,

(10 v) [Ipumenenue MIPU3HAKOB | MHOXKECTBO HATYPAJIBHBIX W IIEJIBIX
JenuMocTH 1eabix yucen, HOJI u | uucen.
HOK, ocrarkoB 0o Moy, Hcnoan3oBaTh NMPU3HAKH
anroputma EBKiuja aiis pemieHus | JeNMMOCTU IEJIbIX YUCEN; OCTaTKU
3a7a4 B LIEJIBIX YUCIIaX no wmoaymo; HOJA wu HOK
HATYpPaJIbHBIX  YHCENl;  aIrOPUTM
EBknuaa uist penieHus 3aaad.
3anuchiBaTh HaTypaJIbHbIE
YyHuclia B Pa3IMYHBIX MMO3UIIMOHHBIX
CUCTEMAax CUHUCIICHUS
Cucrembl CucreMa M COBOKYIIHOCTb Omnepuposatsb NMOHATHAMU:
panuoHaIbHBIX, YPaBHEHUN. CHUCTEMa U COBOKYITHOCTb YPaBHEHUMU
HPPALMOHATbHBIX PaBHOCHIIBHBIE CHCTEMBI U | M HEPABEHCTB; PEIICHHE CHUCTEMBbI
NMOKa3aTeJbHbIX U CUCTEMBI-CIICJICTBHUA. WM COBOKYIHOCTH; PaBHOCHJIbHBIC
JorapupmMmuyecknx OCHOBHBIE METO/IbI PEIICHUSI | CHCTEMBI U CUCTEMBI-CIIE/ICTBUS.
YPaBHeHUil CHUCTEM u COBOKYITHOCTEH HaxoauTh pelieHuss CcHUCTEM U
(12 9) paIrMoHATBHBIX, COBOKYITHOCTEH LEIBIX
UppalMOHATIbHBIX, palMOHATIBHBIX, UPPALMOHATIBHBIX,
MOKa3aTeIbHBIX U | IOKAa3aTeNbHBIX U JIOTAapU(PMUUIECKUX

Jorapu(pMHUUECKUX ypaBHECHUH.
IIpumeHeHue YPaBHEHUH,
CUCTEM UM HEPABEHCTB K PELICHUIO
MaTeMaTU4YeCKuX 3aJad U 3aaad
U3 pa3IMyHbIX 00JacTell HayKu U

YPABHEHUN U HEPABEHCTB.
IIpumeHsaTs CUCTEMBI
YpaBHEHUU K PELIEHUIO TEKCTOBBIX
3amad M3 pa3NUYHBIX  oOrjactei
3HAHUW WU peajbHOM  JKU3HU;
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pEeabHOM JKU3HH, UHTEPIIPETALMS | HHTEPNPETUPOBATh  TOJYYCHHBIE
MOJIYYEHHBIX PE3YIbTaTOB peuieHusl.
Hcnouab3oBarb uugposbie
pecypchl
3agauu ¢ PammonanrsHble, Boiouparh, cnoco0 pemieHus
napaMeTpamMu HppaIoHaIbHbIE, palMoHAIBHBIX, HPPAIMOHATBHBIX,
(16 9) [IOKa3aTeJIbHEIE, MOKa3aTeNIbHBIX, JIOTApU(PMHUUECKUX
norapuMUIECKue U | U TPUTOHOMETPHUYECKUX YypaBHEHUU
TPUTOHOMETPUYECKUE YPaBHEHUS, | © HEPABEHCTB, COJIEPKAIINX MOIYJN
HEpPaBEHCTBA U  CHUCTEMBbI  C | U TAPAMETPBHI.
napaMeTpamm. I[IpumensiTe rpaduueckue u
[TocTpoenue U | aHATUTHYCCKUL METO/IbI JUISt
HCCIEOBAaHUE MaTEMaTHYECKUX | PEIICHUS YPaBHEHUW M HEPABEHCTB C
MOJIEJIE peajbHBIX CUTYallMl C | mapameTpamu, a TaKkKe
MTOMOIIbI0  YPAaBHEHHM, CHUCTEM | HCCleoBaHUE (PYHKIUA METOJAaMH
ypaBHEHWH W HEPaBEHCTB C | MAaTEMaTHYECKOTO aHATN3a.
napameTrpamu Ctpontsb " HCCJIeA0BATH
MaTEMaTUYeCKHEe MOJEIN pPeaTbHbIX
CUTyalluil C IIOMOIIBI YpPaBHEHWIA,
HEPaBEHCTB u CHCTEM c
napameTpamMu
IToBTOpEHHUE, OcHOBHBIE MTOHATHS u MoaenupoBaTh peanbHbIe
00001IEeHNE, METOABl Kypca, OOOOIIeHHWE U | CUTyalldd Ha  S3bIKE  anreOphl,
cHcTeMaTu3anusi cHUCTeMaTH3aIs 3HaHHH COCTABJISATH BBIPKCHHS,
3HAHHUI yYpaBHEHHUS, HEPAaBEHCTBA H  UX
(12 9) CHCTEMBl MO YCJIOBHUIO 3a/ayH,

HCCJIeI0BATH TTOCTPOCHHBIE MOJEIHU
c WCIIO0Ib30BAaHUEM ammapara
anreopsl, HHTEPNPETUPOBATH
MOJTyYEHHBIH pe3ybTaT.

[pumensaTs  QyHKuIMH IS
MOJICJIUPOBAHUS UM  HCCIEJI0BaHUs
peaIbHBIX MPOLIECCOB.

Pemars npuknagHeie 3a1ayu, B
TOM qucIie COLIMAJIbHO-
PKOHOMHYECKOTO U  (pU3UIECKOro
XapakTepa, CpeICcTBaMHu ajiredopbl u

MaTCMaTH4YCCKOI'O aHaJIM3a
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IIPUMEPHAS PABOYAS ITPOTPAMMA YUYUEGHOI'O KYPCA
«T'EOMETPUS»

Hean n3yyeHusi yueOHOro Kypca

['eomerpust gBisieTcs OAHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEro
obmero oOpa3oBaHus, TaK Kak 00€CIIeUYnBaEeT BOZMOXKHOCTh N3YUEHUS TUCIIUTLIAH
€CTeCTBCHHOHAYYHON HANPaBICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO IUKIIA.
[TockonbKy  JIOTHYECKOE  MbIIUIeHHWE, (opMupyemMoe TNpH  U3yUYCHHUH
00y4JarImUMHUCs TOHATUHHBIX OCHOB T'€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHHUHU LIETIOYKU JIOTHUECKUX YTBEP)KACHUN MPU PEIICHUN T'€OMETPHUECKUX
3aJa4, YMEHHE BbLIBUraTb U  OIpPOBEpPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCS MIPU PEIICHUM 3a7ay €CTECTBEHHOHAYYHOI'O IHUKJA, B YACTHOCTH
dusznyeckux 3aaay.

[lenb ocBoeHust mporpammbl  ydeOHOro kypca «[‘eomerpusi» Ha
yrayO0aEHHOM ypOBHE — pa3BUTHE MHIMWBUIYAIbHBIX CIOCOOHOCTEH 00yUaromuxcs
Opu HM3yYEHUU TEOMETPHM, KaK COCTABIAIOIIEH MpeaMeTHON obnactu
«MaremaTnka 1 HHPOpMATHKa» Yepe3 00ecreueHue BO3MOKHOCTH TTPHOOPETEHUS
U HCIOJIb30BaHUS Oosee TIyOOKMX TE€OMETPUYECKUX 3HAHUW U JIECUCTBUIA,
creuu(UYHBIX T€OMETPHH, U HEOOXOAUMBIX JUIS YCIEIIHOTO MPOo(eCCHOHATEHOTO
00pa3oBaHus, CBSI3aHHOTO C UCTIOJIH30BAHNEM MATEMATHKH.

[lpropuTeTHEIME 3a/la4aMH Kypca T€OMETPUHM Ha YIIIyOJIEHHOM YpOBHE,
PaCIIMPSIONIMMH U YCHIIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBISIOTCSI:

* pacuMpeHue MPeCTaBICHHS O TEOMETPHU KaK YaCTH MHUPOBOW KYJBTYpPbI U
¢dbopmMHpoBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MHPOM;

* opMupOBaHUE TPEACTABICHHUS O MPOCTPAHCTBEHHBIX (UTYpax Kak o
BOKHEUIIIMX MAaTEMAaTUYECKHX MOJENSNX, IMMO3BOJIIONINX OMUCHIBATH U HM3y4aTh
pa3HbIC SBJICHUS OKPYXKAIOLIET0 MUPA; 3HAHKUE MOHSATUITHOTO arapara 1o pasaeny
«CrepeomMeTpusi» MIKOJIBHOTO Kypca reOMETpHH;

« popMupoBaHue  yMEHHUS ~ BIaJETh  OCHOBHBIMH  TIOHSATHSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX M KX OCHOBHBIMU CBOWCTBaMH; 3HAHUE TEOPEM,
dopMyn U yMeHHE WX MPHUMEHSATh; YMEHHs JOKa3blBaTh TEOPEMbl U HAXOIHUThH
HECTaHIapTHbBIE CIIOCOOBI pelIeHUs 3a/1aY;

« (popMupoBaHuE YMEHHUS paclO3HABaTh Ha YEPTEkKaX, MOACIAX U B PeaJIbHOM
MHUpE MHOTOTPAaHHUKM U Tella BpAICHHs; KOHCTPYHPOBATh T'C€OMETPUYECCKHE
MO/IEIIH;

+ popMHpoBaHUE MOHMMAHUS BO3MOXKHOCTU aKCHOMATHYECKOTO MOCTPOCHHUS
MaTeMaTH4eCKUX Teopuil; (OpMHpPOBaHHE MOHUMAHHS POJM AKCHUOMATHUKH IPU
IPOBEICHUH PACCYKIICHUI;
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» GopMHUpPOBAHKE YMEHHUS BIAJIETh METOJAMHU JOKA3aTeIbCTB U AJTOPUTMOB
peleHns; YMEHHsT UX INPUMEHSTh, NPOBOAUTH JIOKA3aTENIbHBIE PACCYKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 3a71a4 C IPAKTUYECKUM COJEPKAHUEM;
dbopMupoBaHHE TPEACTAaBICHUS O HEOOXOIUMOCTH  [IOKA3aTelIbCTB  IMpHU
000CHOBAaHMU MAaTEeMAaTUUYECKUX YTBEPKACHUM U POJIM aKCHOMATUKU B TIPOBEJICHUN
JNEIYKTUBHBIX PACCYKICHUN;

*Pa3BUTHE U COBEPLICHCTBOBAHUE WHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHOM aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHHU, KpUTUYHOCTH MBIIUICHUS, UHTEPECA K N3yUEHUIO T€OMETPUH;

« popmupoBaHue (QyHKIIMOHATIHLHOW T'PAMOTHOCTH, PEJIEBAHTHOM T'€OMETPHH:
YMEHHSI pacro3HaBaTh MPOSBICHUS TE€OMETPUUYECKHX TMOHATUN, OOBEKTOB H
3aKOHOMEPHOCTEN B PEAJbHBIX KU3HECHHBIX CUTyalUsX U IPU U3YUYECHUHU APYTUX
y4eOHbIX  MPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUsl PEAIbHBIX CUTYyallUi, WUCCIEAOBAHUS IIOCTPOCHHBIX MOJEIEH,
VHTEPIPETALNU TIOJTYUYECHHBIX PE3YIbTATOB.

OcHoBHBIE cojJiepKaTeabHble TUHUM Kypca «I'eomerpun» B 10—11 knaccax:
«IIpsiMbIe U TIOCKOCTH B MPOCTPAHCTBE», «MHOrOTpaHHUKN», «Tena BpameHus»,
«BeKTOpBI 1 KOOPAUHATHI B IPOCTPAHCTBE», «/BUKEHUS B POCTPAHCTBE.

ChopmynupoBannoe B denepaibHOM rocyJ1apcCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe CpeaHero ooluiero obpa3oBaHus TpeOOBAaHUE «yMETh ONEPUPOBATH
MOHSATUSIMU», PEJIEBAHTHBIX T€OMETPUH Ha Yri1yOia€HHOM ypoBHE oOyueHus B10—
11 xnaccax, OTHOCUTCSI KO BCEM COJIep)KaTelIbHbIM JIMHUAM Yy4eOHOTO Kypca, a
dbopMUpOBaHHE JIOTUYECKUX YMEHUH pacmpefensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 rojgaM oOyuenusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus [IpumepHoii paboueit
IpOrpaMMBbl, paclpeAeNéHHbIM MO rojaM OO0y4YeHHs, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4ToObl KO BCEM OCHOBHBIM, MPUHIMITMAIBLHBIM BOIIPOCaM 00yYaromuecs
oOpamaiich  HEOJHOKPATHO. TO TMO3BOJSET OpPraHM30BaTh  OBJAJICHUE
r€OMETPUUECKUMU MOHATUSIMHU U HABBIKAMU ITOCJIEIOBATEIBHO U IIOCTYNATEIIBHO, C
COOJII0ZICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUsI BKIIIOYATh B OOIIYIO
CUCTEMY T'€OMETPHUECKUX MPEJCTaBICHUNA O0YyYaroIMXCsl, PACIIUPSS U YIIIyOssis
e€, 00pa3ys MpOYHbIE MHOXKECTBEHHBIE CBSI3U.

[lepexon kK M3y4eHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

—co3garh ycioBus qans  auddepeHuuanuu  oOy4eHHs, IOCTPOCHUS
WHIUBUYAIbHBIX ~00pa30BaTENIbHBIX MpOrpaMM; OO0ECHeUHTh YIiIyOJaEHHOE
M3y4YEHUE T€OMETPUH KaK COCTaBIIAIOIICH yueOHoro npeamera «MaremaTuka;

— MOJATOTOBUTHh OOYYAIOIIMXCS K TMPOJOJDKECHUIO HM3yYEHUS MAaTeMaTUKH C
ya€ToM BBIOOpa Oynmymiei mpodeccun, obOecreunBas NMPEEMCTBEHHOCTh MEKIY

00muM 1 IpoeccoHaTEHBIM 00pa30BaHUEM.
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MecTo yueOHOro Kypca B yueOHOM IJIaHe

B YueOHoM mutaHe Ha u3yueHue yriyosi€HHOro kypca reometpuu B 10—11

KJIaccaX OTBOJUTCS HE MEHee 3 yueOHBIX YacOB B HENENIO B TEUCHHE KaXKIOTO
rojia 00y4eHusi, BCEero 3a JBa roja o0ydeHusi — He meHee 210 yueOHbIX 4acoB.

Ilianupyemblie npeaMeTHbIE pe3yabTaThl 0cBOeHUus IlpumepHoil padoueii
nporpamMmal (1Mo rogamM o0y4eHus )

OcBoenue yueOHOTO Kypca «['eomeTpusi» Ha YpOBHE CpEIHEro OOIIero

o0pa3oBaHMsl JODKHO OO€CleunBaTh JIOCTHKEHHE CIEIYIOUIMX MPEAMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB:

10 kaacc

CB0OOHO OTnEeprpoBaTh OCHOBHBIMH MOHATUSMU CTEPEOMETPHUH TMPU PEIICHUN
3a/1a4 U NPOBEICHUN MATEMATUYECKUX PACCYKICHUM.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEIACTBHS W3 HUX IIPU PELICHUU
F€OMETPUYECKUX 3a1a4.

KnaccuduimpoBaTe B3aMMHOE pACIOJNIOXKEHHE TMPSMBIX B MPOCTPAHCTBE;
IJIOCKOCTEW B MPOCTPAHCTBE; MPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
CBOOOJHO ONEpUPOBATH MOHATUIMH, CBSI3aHHBIMU C yIJaMH B MPOCTPAHCTBE:
MEKy IPSIMBIMU B IIPOCTPAHCTBE; MEXIY NMPSAMOU U INIOCKOCTBIO.

CB0OOHO OnepUpOBaTh NOHIATUAMH, CBA3aHHBIMU C MHOTOI'PAaHHUKAMU.
CBOOOIHO pacro3HaBaTh OCHOBHBIE BHUABl MHOTOTPAHHUKOB (TpU3Ma,
NUpaMU/a, MPSIMOYTOJIbHBINA NapajuieNenumnesn, Kyo).

Knaccudumuposatsb MHOTOT'PaHHHKH, BBIOHpast OCHOBaHHUS TUTS
KJIacCU(UKAIIUH.
CBoOOMHO  omepupoBaTh  MOHSATHUSMH,  CBSI3aHHBIMH C  CEYCHHEM

MHOTOTPaHHHKOB ITIOCKOCTBIO.
BBINOIHATE TapaieibHOe, EHTPAIbHOS U OPTOrOHAIBHOE MPOCKTHPOBAHUE
(GuUryp Ha MIOCKOCTb; BHIMOJHATh U300paXKeHHs (GUTYDP Ha TUIOCKOCTH.
CTpouTh CcEUYeHUS MHOTOTPAHHUKOB pA3IUYHBIMH METOJIaMH, BBITIOJIHATH
(BBIHOCHBIC) TIOCKHE YEPTESIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHHUBY.
BbI4ucIsITh M0 MOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma, MUPaMHUIA),
TeOMETPHUCCKUX TEJI C MPUMEHEHUEM (pOpMYIL.
CB00OOTHO OMEpUPOBATH TOHATUSAMH: CUMMETPHUS B TIPOCTPAHCTBE; IICHTP, OCh
Y TUTOCKOCTh CHMMETPHH; IIEHTP, OCh U IJIOCKOCTh CAMMETPUH (DUTYPHI.
CBOOOMHO OMEpPUPOBATh MOHSATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM |
KOOpJMHATaM B IPOCTPAHCTBE.
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BrimonusATs AercTBUA HaJ BEKTOPaAMH.

Pemare 3agaum Ha J0KAa3aTEIbLCTBO MAaTEMAaTHUYECKHMX OTHOIICHHUHM M
HAaXOXJCHUE TEOMETPUUYECKUX BEJIMYMH, MPUMEHSS W3BECTHBIE METOJbl MPHU
pelIeHUM MAaTEeMAaTUYECKUX 3a/lad TMOBBIIMIEHHOIO U BBICOKOTO YpPOBHSA
CJIOKHOCTH.

[IpumMeHSIT,  TPOCTEUINME MTPOTPAMMHBIE  CPEACTBA U BJICKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IPH PEIICHUN CTEPEOMETPUUECKUX 3aa4.
W3Bnekats, mpeoOpa3oBBIBATE MW HHTEPIPETUPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTexKax
Y PUCYHKaX.

[IpuMeEHSTh MOJyYEHHbIC 3HAHUS HA MPAKTUKE: CPABHUBATh U aHAJIU3UPOBATH
pealibHbIE CHUTyallMd, NPUMEHSATh HU3YUYEHHBIE ITOHATHS B MPOLIECCE ITOMCKA
pelieHus MaTeMaTudecku CHOpPMYJIHMPOBAHHON MPOOIEMBI, MOJETUPOBATH
peaIbHBIE CUTYalluU Ha SI3bIKE T€OMETPUH, UCCIIEA0BATH ITIOCTPOCHHBIE MOJIEIIN
C HUCIIOJIb30BaHUEM T'€OMETPUYECKUX TMOHSATUM U TEOpeM, ammapaTra ajareOpsl;
pelIaTh NPaKTUYECKUE 3aJa4d, CBSI3AHHBIC C HAXO0XKJACHUEM T'€OMETPUUYECKUX
BEJIMYMH.

NmeTs mnpenctaBieHus 00 OCHOBHBIX OJTallax pPa3BUTUS TEOMETPUH Kak
COCTaBHOM yacTu (PyHIaMEHTa Pa3BUTHS TEXHOJIOTUM.

11 kaacc

CBOOOMHO OIEPUPOBATh TOHATHSAMHU, CBSI3aHHBIMH C IWIMHAPUYECKOH,
KOHUYECKOH W  cepruyeckoldl  IMOBEPXHOCTSIMH;, OOBSACHATH  CIIOCOOBI
MOy YCHHUS.

OnepupoBaTh TOHATHSMH, CBS3aHHBIMH C TEJIAMH BpPAIICHUS: I[HIUHIPOM,
KOHYCOM, c(pepoil u mapom.

PacnoznaBaTh Tena BpamieHus (IWIUHAP, KOHYC, cepa u 1map) U 0ObICHATH
CIIOCOOBI IMOTYYEHHUS TEJ1 BPAIICHHUS.

KrnaccuduimpoBaTh B3aHMHOE PaCIoioKeHUE CPEpPhl B MIIOCKOCTH.
BBIYuCISTh BETMYMHBI 3JICMEHTOB MHOTOTPAHHUKOB M TEJ BPAIICHHS; 00bEMBI
W IUIOMAJAW  TOBEPXHOCTEH  MHOTOIPAaHHWKOB W TeJl  BpallCHHS,
ICOMETPUUCCKUX TEJI C IPUMEHEHUEM (HOPMY.I.

CBOOOTHO ONEpPUPOBATH MOHATHIME, CBS3aHHBIMA C KOMOWHAIIUSAMHU Tl
BpalllcHWss ¥ MHOTOTPAaHHUKOB: MHOTOI'PDAHHUK, BIMCAaHHBIA B cdepy U
OIMCAHHBIN OKO0JIO cdephl; cdepa, BINWCAHHAS B MHOTOTPAHHUK MM TEJIO
BpaIllCHUS.

BBIYUCIATE COOTHONIICHUS MEXKIY IUIOMIQJSIMHU ITOBEPXHOCTEH M 00BEMaMu
MOJIOOHBIX TEJI.
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N3006paxaTh u3ydaemble (PUTypbl; BHIMOIHITH (BHIHOCHBIE) INIOCKUE YEPTEXKHU
U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTD
CEYEHUs TEJl BPAILCHHUS.

W3Bnekatb, MHTEPOPETUPOBATH U  MPeoOpa3oBbIBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYypax, IPEICTaBICHHYIO Ha YyepTexax
Y PUCYHKAX.

CB0OOOJHO ONEpUPOBATH MOHITUEM BEKTOP B IPOCTPAHCTBE.

BrimosHAT onepanuu HaJ BEKTOPAMHM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CHCTEME KOOPAMHAT.

Pemate reomerpryeckue 3aadd Ha BBIYMCIICHHE YIVIOB MEXAY INPSMBIMU U
IJIOCKOCTSIMH; BBIYMCIICHUE PACCTOSIHUM OT TOYKH JO IJIOCKOCTH; B LIEJIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/1A IIPHU PELICHUHU.

CBOOOIHO oOmepupoBaTh MOHATHSIMH, CBSI3aHHBIMH C  JBHXKCHHEM B
MIPOCTPAHCTBE; 3HATh CBOWCTBA IBUKCHUM.

BBIMOJHATh  M300pak€HHWsS MHOTOIPAaHHUKOM M Tel BpallleHus Ipu
NapaJJIeIbHOM IIEPEHOCE, LIEHTPAJIbHOM CUMMETPHH, 36pKaJIbHONW CUMMETPUH,
IIPU TOBOPOTE BOKPYT MPAMOM; IpeoOpa3oBaHus Mo 100us.

CrpouTh ceueHHsT MHOTOIPAHHMKOB W TEJl BpAIICHUS: CEYECHHs LMJIMHIpA
(mapaJulenIbHO W TIEPIIEHAMKYJISIPHO OCH), CEYEHMS KOHYyca (MapajyiebHOE
OCHOBAHHMIO U IIPOXOAIIEE YEPE3 BEPIINHY ), CEYEHUS LIapa.

Hcnonb30BaTh METOABl IIOCTPOEHUS CEUYEHUW: METOX CIEIOB, METON
BHYTPEHHETO IIPOEKTUPOBAHHUS, METO/, IEPEHOCA CEKYLIEH MIOCKOCTH.
JIoKa3pIBaTh r€OMETPUYECKUE YTBEPKACHUS.

[TpumeHsTh TeoMeTpruYecKue (HaKThl sl PELLICHUS] CTEPEOMETPUUECKUX 3a/1aY,
IIPEANOJIAraoMX HECKOJBKO INAroB PEUICHUs, €CIM YCJIOBHUS IPUMEHEHUS
3a/1aHbl B IBHOU M HESIBHOU (popme.

Pemrare 3amaum Ha [0Ka3aTrelbCTBO MATEMATUYECKUX OTHOLIEHUM U
HAaX0JICHUE TEOMETPUUECKUX BEJINYHUH.

[IpuMeHATh nTpOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI MU PELICHUH CTEPEOMETPUUECKUX 3a/1ad.

[IprMeHATh NOyYEHHBIE 3HAHUS HA NIPAKTUKE: CPABHUBATH, aHAJIM3UPOBATH U
OLICHMBATh PEaJbHbIE CUTyalWH; NPUMEHATh U3y4YEHHBIE NOHATHUS, TEOPEMBI,
CBOICTBa B MpOLIECCE MOUCKA PEUICHHUS] MaTeMaTH4eCKH C(HOpMyIHMpOBaHHON
npoOsieMbl, MOJAENUPOBATh pealbHbIE CUTyallUd Ha $3bIKE T'€OMETPHH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C HCIOJIB30BAHUEM TI'€OMETPUUYECKUX
HNOHATUA M TEOopeM, ammapara aiareOpbl; pelarb MNPAKTUYECKUE 3aJauH,
CBS3aHHBIC C HAX0KICHUEM I€OMETPUYECKUX BEJIMYMH.
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 lmerp mpencraBieHuss 00 OCHOBHBIX 3Tamax pa3BUTUS TEOMETPUHU Kak
COCTaBHOM 4acTu (pyHIaMEHTa PA3BUTHS TEXHOIOTHIA.

COIEPXAHHUE YYEBHOI'O KYPCA (IO TOJIAM OBYUYEHMUSI)
10 kaacc

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS ~ cTepeomeTpuH. Touka, mnpsAmas, IUIOCKOCTb,
npoctpancTBo. I[loHsiTe 00 aKCMOMAaTH4YECKOM TMOCTPOEHUH CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPUHN U CIICICTBUSA U3 HUX.

B3anmHOe pacnosiokeHHe NpsIMBIX B IIPOCTPAHCTBE: INEPECEKAIOLIUECH,
napajuielbHble M CKpelMBaromuecs npsmbele. lIpu3Haku CckpelmuBarommxcs
npsmbIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NAapaJlIeIbHbIC
IpsIMbIE B IIPOCTPAHCTBE; NAPALIEIBHOCTh TPEX MPSAMBIX; NAPAJIIEIBHOCTD
NpsAMOM W IUIOCKOCTH. [lapamymenbHOe UM UEHTPAIBHOE MPOEKTUPOBAHMUE,
nzoopaxenne Quryp. OCHOBHbIE CBOMCTBA MapaJJICNIbHOTO MPOEKTUPOBAHUS.
N3o6paxenune ¢uryp B MapajiebHON MPOEKUHUU. YTIBI C COHANpaBICHHBIMU
CTOPOHAMH; YroJd MEXAYy IHpsAMBIMA B npoctpaHcTBe. [lapamuensHOCTB
IUIOCKOCTEW: NapaJuleNibHbIE IUIOCKOCTH; CBOMCTBA I1ApPAJUICIBHBIX IUIOCKOCTEH.
[Tpocreiiine  MpOCTpAaHCTBEHHbIE  (QUIypbl  HA  IJIOCKOCTU:  TETPAdIp,
napaJIeNeNuIen; IIOCTPOCHUE CEYEHUN.

[lepneHaAuKyISIPHOCTD NPSAMOM U IIJIOCKOCTH: NIEPIEHANKYJIAPHBIEC MPSMBbIC B
IIPOCTPAHCTBE, NPSMBIE NApPALICIBHBIE M MEPNEHAUKYISAPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIIPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O MpsSMOU
IIEPIIECHINKYJISIPHOU IJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHUE.
[lepnenauKyIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  MpoeKuuss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAMKYISIPHOCTD  IUIOCKOCTEW: INPU3HAK  NEPHEHAMKYJSIPHOCTH  ABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPHEHAUKYIISIPaAX.

Yrisl B IPOCTPAHCTBE: YrOJI MEXKIY HPSIMOM M IUIOCKOCTBIO; IBYTPAaHHBIN
yIoJI, JMHEWHBIA YIOJI ABYIPAHHOIO yriyia. TpEXrpaHHBIM U MHOTOI'DAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoiicTBa IIJIOCKUX U
JBYI'PAaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOTO YIJIA.

MHoOrorpaHHuKmu
Bunabl MHOrOrpaHHHMKOB; pa3BEpTKa MHOrorpanHuka. [Ipu3ma: n-yrosibHas
pu3Ma; IpsiMasi ¥ HaKJIOHHAs TTPU3MbI; OOKOBAasi ¥ TIOJTHASL TIOBEPXHOCTh MPU3MBI.
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[Tapayenenunen, NpsMOYTONbHBIA — IMAapajuleleNuUIE] W €ro  CBOMCTBA.
Kparyaiime mnyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[TpoctpanctBennas Teopema I[ludaropa. I[lupamupma: n-yrompHas mNUpaMHIa;
npaBwibHas W yceu€HHas mnupamuabl. CBoiicTBa péGep U OOKOBBIX T'paHel
IIPaBUIbHOW nUpaMunbl. IIpaBuibHBIE MHOTOTPAaHHUKH: IPABWIbHAS IIPU3Ma U
IpaBUIbHAs NUpPaMUAA; NPABWIbHAS TPEYrojbHas INHpaMUJa W IPABUIbHBINA
TeTpasap; KyO. IlpeacraBieHue O mpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadJp,
JOJIEKadIp U UKOCAdIP.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, AMAroHamu, VYTJIbL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM TMOBEPXHOCTH MPSIMON IIPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSIMOW MPHU3MBL
[Tnomanp OOKOBOM NOBEPXHOCTM U IOBEPXHOCTH NPABWIBHOM NUPAMMIBI,
TeopeMa O IUIOMAAN YCEYEHHOU MUPAMU/IBI.

CuMmmeTpuss B NPOCTPAHCTBE. OJEMEHTbl CUMMETPUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B MPAaBWIBHOM MHOIOIPDAHHMKE: CHMMETpUS
napajuleJienunesa, CUMMETPHUS IPABWIBHBIX NPU3M, CHUMMETPHs IIPABUIIBHOU
IIAPAMUJIBI.

BekTops! M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B IPOCTPAHCTBE; HYJIEBOM BEKTODP, IJIMHA HEHYJIEBOIO
BEKTOpa; BEKTOpPbl KOJUIMHEApHBIC, COHANPABICHHBIE M IMPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PAaBEHCTBO BEKTOPOB. JICHCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB; CYyMMa HECKOJIBKHX BEKTOPOB; YMHOXEHHE BEKTOpa Ha
yucio. CBoiicTBa ClI0KeHUsI BEKTOpoB. CBOMCTBA YMHOXKEHHSI BEKTOpAa Ha YUCJIO.
[lonATHEe KOMIUIaHApHBIE BEKTOPBI. lIpUM3HAK KOMIIIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pasloKEHUHM BEKTOpAa MO TPEM
HEKOMIUIAaHApHBIM  BekTopaM. lIpsmoyrosibHass  cucremMa  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOPAMHATAMHM BEKTOPA U
KOOpJIMHAaTaMH TOYEK. YTOJN Mexay BekTopaMu. CKalasipHOE IPOU3BEICHUE
BEKTOPOB.

11 knace

TeJia BpaleHus

[TonaTusi: WIMHApPUYECKas MOBEPXHOCTb, KOHHYECKass MOBEPXHOCTD,
chepuyeckas TOBEpPXHOCTh, oOOpasyromue mnoBepxHocTell. Tena BpameHus:
IIIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumHoe pacnoiioxeHue
chepsl U IUIOCKOCTH; KacaTelbHas IIIOCKOCTh K cdepe. M3o0paxkenue Ten
BpaIlleHusT Ha TUIOCKOCTH. Pa3BépTka mmmHapa U koHyca. Cummetpust chepsl u
nrapa.
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O6béM. OcHoBHBIE CBOIicTBa 00BEMOB Ten. Teopema 00 o00BEME
IPSIMOYTOJILHOTO Tapajienenunena u ciaeactBus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOW TPHU3MBI, IIWIMHIPA, TUpaMuabl 1 KoHyca. OOBEM mapa u mapoBOTro
CErMeHTa.

KoMOuHamu Ten BpaimieHUss U MHOTOTpaHHHMKOB. [Ipu3ma, BhmmcaHHas B
WIMHIpP, ONHCaHHAas oOKojio uwiuHapa. Ilepeceuenue cdepsl u 1mapa ¢
iockocThlo. Kacanme mapa m cdepsl miockocTeio. [loHsATHE MHOTOrpaHHUKA,
OMMHMCAaHHOTO OKOJO cdepsl, cepbl, BIUCAHHONH B MHOTOIPAHHUK WU TEJO
BpaIeHUs.

[Tnomane MOBEpXHOCTH IWIMHAPA, KOHYCA; TUIOMAaAbh chepsl U €€ JacTei;
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OO0BEMOB, IUIOMAACH MMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3agady Ha
TUTOCKOCTH C UCIIOJIb30BaHUEM CTEPEOMETPUIECKUX METOJIOB.

[TocTtpoeHne cedeHWd MHOTOTPAHHUKOB ¥ TN BpAIICHUSA: CEYCHUs
MWIMHApAa (MapaielbHO ©  TEPIEHAUKYJISAPHO OCH), CEYCHHS KOHyca
(mapamienbHOE OCHOBAaHUIO WM TPOXOJAIIEE Yepe3 BEpIINHY), CEUSHHUs Iapa;
METOABl  MOCTPOCHUSI  CEYCHHWI: METOJ  CJENO0B, METOJl BHYTPEHHETO
MPOCKTUPOBAHMUSI, METOJ] IEPEHOCA CEKYIIICH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

Bektoper B mpoctpaHcTBe. Ornepanuu  Haj BeKropamu. BekTopHoe
yMHOXKeHHE BeKTOpoB. (CBoWcTBa BEKTOPHOro yMmHOXeHus. IIpsimoyronbHas
cucTteMa KoopAuHAaT B npocTpancTBe. KoopauHaTel BekTopa. Pasnoxenue BekTopa
no 6asucy. KoopanHaTHO-BEKTOPHBIH METOJ MpPH PEIIEHUH TeOMETPUUYECKHUX
3aj1ay.

JABUKEeHMS B IPOCTPAHCTBE
JBuxkenus: npoctpancTBa. OtoOpaxkeHus. JIBUKEHUS U PABEHCTBO QUTYP.

OO6mme cBoiicTBa JBW)KEHUH. Buabl JIBWXKEHUN: TMapaulelbHBIM IEPEeHOC,
LEHTpaJbHasl CUMMETpPUS, 3€pKaJIbHAsA CUMMETPHS, MOBOPOT BOKPYT IPSMOIL.
[IpeoOpazoBanus mogobus. [Ipsimas u chepa Ditnepa.
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TEMATHYECKOE IINTAHUPOBAHUE

10 xkaacc (102 gaca)
Ne Ha3Banue pa3nena
OcHOBHBIE BHABI 1eITEJILHOCTH
n/n (TemBI) Kypca OcHoBHOe cogep:kanne
yyammuxcs
(KOJIMYECTBO YACOB)
1 | BBegenune B OcHOBHBIE OmnpeneassiTb  MJIOCKOCTh  Kak
CTepeoMeTPHUIO NMPOCTPAHCTBEHHbIE (PUTYPBI. ¢burypy, B KOTOpPOH BBINTOJTHSIETCS
(22 9) ITonsTus CTEPEOMETPUU: | INIAHUMETPUS.
TOYKa, TpsMasl, IUJIOCKOCTb, Jenate mpocTeuime JOrH4ecKue
MPOCTPAHCTBO. OCHOBHBIE | BEIBOJIBI u3 aKCUOMAaTHUKHU
mpaBujia  M300paKEeHUS Ha | INIOCKOCTH.
pHUCYHKE IUIOCKOCTH, [TpuBOIUTE TIPUMEPHI pPEATHHBIX
napajuieTbHbBIX MPSIMBIX | OOBEKTOB, HACATU3AIMEH KOTOPBIX

(0Tpe3koB), cepeuHbI OTPE3Ka.

[TonsTusa: mnepecekaromuecs
IUIOCKOCTH,  NEPECEKAIOLIUECS
npsimMast U IJIOCKOCTB;
MOJIYTIPOCTPAHCTBO.

MHoOrorpaHHukH,
n300pakeHue MPOCTEUIINX
MIPOCTPAHCTBEHHBIX duryp,
HECYIIECTBYIOIUX 00BEKTOB.

AKCHOMBI CTepeOMeTPUH H
nepBble CJeICTBUA U3 HUX.

CriocoOblI 3a1aHus TPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE.

OO6o3HayeHUsT TPSAMBIX U
IIJIOCKOCTEM.

Ceuenus. N3obpaxenue
CeueHUM mnupamuabl, Kyba u
OPU3MBI, KOTOPBIE MPOXOJAT
yepe3 ux péopa. M3obpaxenue
IepeceyeHus MOJTyYEeHHBIX
miockocreil.  PackpamvBanue
MOCTPOCHHBIX CEUYEHUI pa3HBIMU
[[BETaMHU.

Meton cJIe[I0B IS
MOCTPOEHUS CeYeHM .
CBolicTBa nepecevyeHnii IpsMbIX
u miockocted. IlocTtpoenue
CeueHMil B mupamuje, Kybe 1o
TpéM TOukaM Ha  pEOpax.
Co3naHue BBIHOCHBIX YepTexei
1 3aIUCh I1aroB MOCTPOCHHUSI.

IloBTOpPEHME
IVIAHUMETPHH.

Teopema 0
MPOMOPLUUOHAIBHBIX  OTPE3Kax.

SABJIIFOTCA aKCUOMBI TCOMCTPUH.
N3yuaTh, IpUMEHATh NPUHIIUIIBI

MOCTPOEHUSI CEUECHU .
Hcnoab3oBath Uisi TOCTPOEHUS

CEUCHUM METOJ CJIedO0B, METOJ
BHYTPEHHETO MIPOEKTUPOBAHMS,
METOJ IepeHoca CEKyIlen
IIJIOCKOCTH.

Pemare CTEPEOMETPUUECKUE
3ala4yd: Ha  OIpEAeNIeHHE  BHJA
CEYCHMSI M  HAXOXKIECHHE  €ro
IJIOILA N,

AxTyanuzupoBaTb  (QakTel U

METO/Ibl INIAHUMETPUH, PEICBAHTHBIC
TeMe, IPOBOIUTD aHAJIOTHH.
Hcnoab3oBarh IpU  pELICHUH

3a1a4y clenyroue
IUIAHUMETPUYECKHUE bakThbI u
METO/BbL:

Teopembl Qdaneca u 0
MIPONOPIUOHAIBHBIX OTpE3KaX.

AJIFOpI/ITM ACJICHUA OTpPC3Ka Ha n
paBHBIX yacteid. Teopema Menenas.

PaBHOOEIpEHHBII  TPEyTOJIbHUK.
PaBHOCTOpOHHUI TPEYTrOJIbHUK.
IIpssMOyTONBHBIM TpeyroJIbHUK.
CBOIICTBO cpenHen JIMHUU
TPEYroJIbHUKA. CaoiicTBO

OMCCEKTpUCHl yria TPEYroJbHUKA.
CBOICTBO MeIMaH TPEYroJIbHUKA.

[Tpuznaku nmoxoous
TpEyroJIbHUKOB.

IMosyyaTs mnpeacraBiieHust 00

OCHOBHBIX aTaliax pa3BI/ITI/I$I

rCOMCTpHUHU KakK COCTAaBHOM YacTH
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[TonoOue TPEYTOJLHUKOB. | (hyHIaMEHTa Pa3BUTHSI TEXHOIOT U
Teopema Menenas. Pacuérel B
CEUEHUSX Ha BBIHOCHBIX
yepTekKax.
Hcropus pa3BUTHUA
IJJAHUMETPUU U CTEPEOMETPUH
B3aumHoe B3anmuoe pacIooxeHue KaaccuuuupoBarbs B3auMHOE
pacinoJioskeHue MPAMBIX | IIPSMBIX B IIPOCTPAHCTBE. | PacCIIOIOKEHNE IPSMBIX B
B IIPOCTPAHCTBE CkpenuBaronmecs IpsIMBIE. | IPOCTPAHCTBE, WUTIOCTPUPYS
6 v) [Ipu3Hakn  CKpENIMBAIOMIMXCS | pPUCYHKAMH M TIPUBOS MPUMEPHI U3
MPSMBIX. peanbHOM KU3HU.
[TapannensHble TpsSIMBIE B Joxa3biBaTh TeopeMy 0
mpocTpaHcTBe.  TeopemMa O | CyHIECTBOBAHMHM M €IUHCTBEHHOCTHU
CYIIECTBOBaHUU Y | mapauiebHON MPSMOM,
€JUHCTBEHHOCTHU IPSIMOM | IPOXOASAIICH yepes TOYKY
MapajiebHOM TaHHOW MPSIMOM, | MPOCTPAHCTBA W HE Jekalled Ha
MPOXOAAIIEH  4Yepe3  TOYKY | Apyrou IIPSIMOM; JIEMMY 0
IIPOCTPAHCTBA U HE JIEXKAIIEH HA | IEPECEUYEHNN  IUIOCKOCTH  JABYMS
JaHHOM mpsmoil. JleMMma 0O | mapajulesIbHBIMU IIPSIMBIMH; TEOPEMY
IepeceueH NapaJuIeIbHbIX | O TPEX MapaIEIbHBIX MPSMBIX.
IIPSIMBIX IJIOCKOCTBIO. Jloka3pIBaTh IIPU3HAK
[TapamienpHOCTh TpeX MNPSMBIX. | CKPEIIMBAIOIINXCS MPSIMBIX,
TeopeMa 0 TpEX mapajIeNbHBIX | TEOPEMY 0 CKPEILUBAIOIIUXCS
MPSMBIX. MPSMBIX.
Teopema 0 Joka3biBaTh TEOpeEMY 0
CKPELIUBAIOIINXCS MPSAMBIX. paBEeHCTBE YIJIOB c
[TapannensHoe COHAIIPaBJIEHHBIMH CTOPOHAMH.
MPOEKTUPOBAHUE. OcHOBHbBIE OO0bsICHATH, YTO HAa3bIBACTCS
CBOICTBa NapaJuIeJIbHOTO | apajuIeIbHBIM M LIEHTPAJIbHBIM
npoekTupoBanus. M300paxeHune | MpoeKTHPOBAHUEM u KaK
pasHbIX (UTYp B MapayljIeNbHON | BBITOJIHACTCS IIPOEKTUPOBAHUE
MIPOEKIUU. ¢buryp Ha MI0CKOCTb.
[enTpanbHas NpoeKIus. Joxa3biBaTh CBOICTBA

Yron ¢ coHamnpaBi€HHBIMU
CTOpPOHAMHU. Yron MEXKY
MMpsAMBIMH.

3amaun Ha I0Ka3aTelIbCTBO U

UCCIIEIOBAaHUE, CBSI3aHHBIE C
pacroyio)KeHUeM  NpsSMBIX B
IIPOCTPAHCTBE

MapajuIebHOTO MPOSKTUPOBAHUS.
HN3o0paxkars B mMapayieabHOU
MPOCKIUU pa3Hble T€OMETPUUYECKUE

burypsl.

Pemarnb CTEPEOMETPUUECKUE
3aJa4d  Ha  JI0Ka3aTeIbCTBO U
HCCIIEN0BaHuE, CBSA3aHHBIC c
PacroI0KEHUEM IPAMBIX B
IIPOCTPAHCTBE.

IIpoBoauTs JIOKa3aTeJbHbIE
paccyKIeHUs pu peLieHun

TEOMETPUYECKUX 3a/a4, CBSI3aHHBIX
CO  B3aUMHBIM  PaCIOJIOKEHUEM
IIPSIMBIX B IPOCTPAHCTBE.
CpaBHuUBaTBh, aHAJIM3HPOBATH
1 OLCHHBATh YTBEPXKACHHUS C LIEIIBIO
BBISAABJICHUA JIOTHUYCCKU KOPPCKTHBIX
U HEKOPPEKTHBIX PacCyKICHUM.
MoaempoBaThb pealbHbIe
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CUTYyalluH, CBA3aHHBIE CO B3aHMMHbBIM
PacroI0KEeHUEM IPSAMBIX B
IIPOCTPAHCTBE, HA SI3bIKE TE€OMETPUHU.

HccaenoBath MOCTPOEHHBIE
MOJIETHN C HCII0JIb30BaHUEM
TEOMETPUYECKUX MOHATHI U TEOPEM,
anmapara  anareOpsl,  UHU(POBBIX
peCypCoB.

Ilonyyars mnpeacraBjieHHe O
LEHTPAJIbHOM IPOEKTUPOBAHUU U 00

uctopun  paboT WO  TEeopuUH
MIEPCIEKTHUBBI
IHapaniaejabHOCTH [lonsaTHA: mapamIeNbHOCTH KaaccuduuupoBars B3auMHOE
NPSMbIX M IJIOCKOCTEH | MpsIMOMl M IUIOCKOCTH B | PacHoJIOKEHHUE MPSIMON U TIIOCKOCTH
B IIPOCTPAHCTBE IIPOCTPAHCTBE. B IIPOCTPAHCTBE, IIPUBOS
8 ) [IpuzHak  mapaaIeNIbHOCTH | COOTBETCTBYIOIIUE  TPHUMEPHl U3
npsiMol U mnockoctu. CBOICTBA | peanbHON KU3HU.
MapajuIeIbHOCTA ~ MOpsIMON U @®opMyJIHPOBATH ONpEACICHUE
IIJIOCKOCTH. napajuieIbHbIX npsMoit u
['eomerprueckne 3amaum Ha | IUIOCKOCTH.
BBIYHMCIICHHE U JI0KA3aTEIbCTBO, Joka3piBaTh MPU3HAK 0
CBA3aHHBIE C MAPaJUIEIBHOCTBIO | MAPATUIETBHOCTH psAMOI u
OpsAIMBIX U IUIOCKOCTEM B | IUIOCKOCTH; CBOMCTBA
MIPOCTPAHCTBE. MapajieIbHOCTH psAMOI u
[Toctpoenue CEUeHUs, | INIOCKOCTH.
MPOXOSAIIEr0 4Yepe3 JIaHHYIO Pematb CTEPEOMETPUUYECKHE
NpsIMyI0  Ha  4YepTexXe U | 3a7a4u BBIYHMCIICHUS u
MapajIeIbHOrO IPYroi MpsIMOM. | JOKa3aTeabCTBO, CBSI3aHHBIE c
Pacuér OTHOLLIEHHUH. | ITapaLIEIbHOCTHIO HPSAMBIX u
[TapannensHas MPOEKIH, | TNIOCKOCTEN B IPOCTPAHCTBE.
MPUMEHEHUE Il TOCTPOEHUS Pematy mnpaxkTuyeckue 3agauu
CEUYEHUI KyOa YW | HA  TOCTPOCHHME  CEYEHHH  Ha
napajJieienumnesa. yepTexax TeTparapa u
CaoiicTBa mapajiienenuineaa | napauienenumnena.
Y MIPU3MBL. Pematp CTEPEOMETPUUYECKHE

[TapamienpHble  IIIIOCKOCTH.
[Ipusznaku napasuieIbHOCTH
JIBYX IUTIOCKocTel. Teopema o
MapajieIbHOCTH u
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOISIIeH 4Yepe3 TOYKy, He
[IPUHALJIEKALLY IO JTAHHOM
IIJIOCKOCTH U CJIECTBHUS U3 HEE.

CaoiicTBa napajuleIbHbIX
IJIOCKOCTE: O MapajlIeIbHOCTH
NpSIMBIX ~ TEPECEUYECHHUs]  MpH
IepeceyeH JBYX
NapajuIeIbHbIX IIJIOCKOCTEMN
TpEThEH; 00 OTpe3Kax
napajuieIbHbIX MPSIMBIX,
3aKIIIOUYEHHBIX MEXITY

napajijiCJbHBIMH  TIJIOCKOCTAMM;

3a/1au, CBSI3aHHBIE C IMOCTPOEHUEM
CEYEHUH IIIIOCKOCTBIO.

IIpoBoauTh JIOTUYECKHU
KOpPPEKTHBIE JI0OKa3aTeJIbHbIE
paccyxaeHus npu peleHnmn

reOMEeTPUUYECKUX 3a7au CBSA3aHHBIX C
MapaJUIEIbHOCTBIO MIJIOCKOCTEM.
CpaBHUBATH M aHAJIM3HPOBATH
pPCaJIbHBIC CUTyalluH, CBA3AHHLIC C
MapaijIeTbHOCThIO MPAMOM u
IJI0OCKOCTH B IIPOCTPAHCTBE;
MOJeJIMPOBATh PEAIbHBIC CUTYAIlNH,
CBA3aHHBIC C napajijICJIbHOCTBIO
MpAMOi u TIJIOCKOCTH B
IIPOCTPAHCTBE, Ha SI3bIKE T€OMETPUU
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0 IEPECCUCHUH NIPSMOU C JBYMS
NapAJUIEIbHBIMU IIJIOCKOCTSIMU

IlepneHAUKYISAPHOCTH
NPSIMbIX U IJIOCKOCTEel
B IIPOCTPAHCTBE

(254)

IToBTOpeHwue: TeopeMa
[ludparopa  Ha  TIOCKOCTH,
TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

CaoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napajuienenunena. Beruncnenue
JUIMH OTPE3KOB B KyOe u
MPSIMOYTOJILHOM
napajuieienunese.

[IepnieHAUKyYIIAPHOCTD NMPSMOU
u MJIOCKOCTH. [Tpusnak
MEePHIEHIUKYISIPHOCTU TIPSIMOM U
TJTIOCKOCTH. Teopema 0
CYLLIECTBOBAHUHU u
€IUHCTBEHHOCTH MPSMOW,
IPOXOAAIIEH  uepe3  TOUKY
MIPOCTPAHCTBA u
MEPIEHIUKYIIIPHOU K
IIJIOCKOCTH. [Tnockoctn "
MEepHEHIUKYISIPHbBIE UM TpsiMast
B MHOI'OTpaHHUKAX.

[lepnenqukymnsip 1 HAKJIOHHASL.

[Toctpoenue nepneHauKysipa

U3 TOYKHU HA IPAMYIO.

Teopema 0 TpEX
NEPIeHIUKYIsIpax (mpsiMast |
oOpaTHas).

Yron MEKY
CKPEILMBAIOIIMMUCS TPSIMBIMH.
ITouck NEPICHIUKYISIPHBIX
MPSIMBIX C MTOMOIIbIO
MEPIEeHIUKYISIPHBIX TIOCKOCTEH

OproronanbHoe
MIPOEKTUPOBAHHUE.

[Toctpoenne ceuenuit KyoOa,
MIPU3MBI, MPaBUIbHOMN
MU PAMH/TBI c IIOMOIIbIO

OpTOTOHAJIBLHOW MPOEKIIUH.
CumMeTpust B IPOCTPAHCTBE

OTHOCHUTEIBEHO MJIOCKOCTH.
IInockoctn CUMMETpUH B
MHOTOTpaHHUKAaX. [Tpusnak

NEPIEHIUKYIISIPHOCTH IIPSIMON U
IUDIOCKOCTH  KaK  CIIEACTBHE
CUMMETPUHU. IIpaBuiibHBIE
MHOTOTPaHHUKHA

Pacuér paccrosiHMi OT TOYKH
bi (o) IUIOCKOCTH. CrocoOsbl
OIlYCTHUTb NEPIEHIUKYJISPBL:

AxTyanuzupoBaTb  (QakTel U
METO/IbI TUTAHUMETPHUH, PEJICBaHTHEIC
TeMe, IPOBOIUTH aHAJIIOTHH.

®opmyHpOBATh ONpeaeIeHHs:

NEPHNEHIUKYIISIPHBIX ~ INPSMBIX B
IIPOCTPAHCTBE; olpezeiIeHue
psAIMOM,  NEPHEHIUKYISAPHOU K
IJIOCKOCTH.

Jloka3bIiBaTh: JIEMMY 0
HEPIECHIUKYISIPHOCTH IBYX

MapaJUIENbHBIX MPSAMBIX K TpeTbel
IPSIMOW; TEOPEMBI O CBA3H MEKIY
NapaJUIEIbHOCTBIO NPSIMBIX M MX

MEPIEeHIUKYISIPHOCTHIO K
MIJIOCKOCTH.

Jloka3bIiBaTh: TeopeMy,
BBIPAXKAIONIYIO MPU3HAK
NEPNEeHIUKYSIPHOCTH ~ TPSIMON U
MIJIOCKOCTH; TeopeMy 0

CYLIECTBOBAHUM U €IUHCTBEHHOCTHU
IIPSAIMOM, IPOXOJSILEH Yepe3 TaHHYIO

TOYKY W MEPHEHAUKYJISAPHON K
JTAHHOM IIOCKOCTH.

N300paxkats B3aMMHO
NEePHNEHIUKYISIPHbIE  MPSMYI0 U
IIJIOCKOCTB.

DopMyIHPOBATH CBOKCTBO

MEPIEeHIUKYJsipa MO0 OTHOLICHUIO K
IIJIOCKOCTH.

Ionyyars mnpeacTaBjeHHEe O
3HAQUEHUH  TNEpPHeHAUKYIspa  AJid
npyrux obmnacteit Hayku ((usuka,
SHEPreTHKa, JIa3epHble TEXHOJIOTUN),
B  peanbHOM KU3HM  (TEXHUKa,
OKpY’Karo1asi 0OCTaHOBKA).

Jdoxa3bIBaTh YTBEPKICHUA,
CBSI3aHHBIE C MPOCKLIHEH MpAMON Ha
IJIOCKOCTh, HENEPIIEHIUKYJIAPHYIO K
3TOM MPSAMOHU.

JokaspiBaTh TEOpEMy O TpEX

HOePICHIUKYIApaX U TEopemy
oOparHyro  TeopemMe O  Tpéx
NEePICHIUKYIISAPAX.

IoayyaTrs mnpeacraBiaeHue 00

OpPTOTOHAILHOM MPOEKTHUPOBAHUH.
Joka3bIBaTh TEOPEMY O NMPOEKIIUU
TOYKH Ha MPSAMYIO.
Pemarnb CTEPEOMETPUYECKUE
3aJ1auu, CBSI3aHHBIE C
NEPIEHIUKYJSIPHOCTBIO NIPSIMOM U
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CUMMETpUS, CIBUI TOYKH IIO
napajmienbHori npsmoit. CaBur
[0 HENapaJUIeJIbHOM IIPSIMOI,
W3MEHEHUE PACCTOSHUI

IUIOCKOCTH.
Pemiate npukiIagHBIC  3a/]auH,
CBSI3aHHBIE c HaXO0KJIEHUEM
F€OMETPUUYECKHUX BEITUYHUH.
Pemartn CTEPEOMETPUUYECKHE

3a7a4M, CBSI3aHHBIE C MPUMEHEHUEM
TEOPEMBI O TPEX MEPIECHAMKYIIAPAX,
HaXO0KICHUEM pacCTOSAHUH,
IIOCTPOECHUEM IIPOCKLIAMN.
CpaBHMBATh U aHAJM3HPOBATH
yTBGp)K,Z[GHI/I}I C LCJIBK BBISIBJICHUA

JIOTUYECKHU KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKJICHUM.
AHAJIM3UPOBATH "

MO EJIMPOBATh HA A3BIKE TEOMETPUU
peanbHBIE CUTYyallud, CBS3aHHBIE C
NEPINEHIUKYISIPHOCTBIO  TIPSIMOM U

IJIOCKOCTH; nccae0BaTh
IIOCTPOCHHBIE MOJEIN, B TOM YHUCIIE
U C UCIOJIb30BAaHUEM  aIlIapara
anreopsl
Yribl U paccTOAHUS [ToBTOpEHME: yroym MeEXIy AKTyaau3upoBaTtb  (akTel U
(16 9) MIPSIMBIMU Ha IIJIOCKOCTH, | METO/IbI IUNITAHUMETPUH, PEIICBAHTHBIE
TPUTOHOMETPHS B | TeMe, IPOBOUTh aHAJIOTHH.
IIPOU3BOJIBHOM  TPEYTOJIbHUKE, ®opMyJIMPOBaTh OIPEICICHUE
TeopeMa KOCHHYCOB. IBYTPAHHOI'O yIJa.
IloBTOpeHHne: yroa Mexnay Joka3bIBaTh CBOMCTBO

CKPELIMBAIOIMUMUCS IPSIMBIMU B
IIpocTpaHcTBe. ['eomeTpudeckue

METOJbl ~ BBIYMCICHHS  yIVa
MEXIY PSIMBIMU B
MHOT'OTPaHHHKAaX.

JIByrpaHHbIi YIOJL
CBOMCTBO  JIMHEMHBIX  YIJIOB
IBYTPAHHOI'O yIJia.

IlepnenquKkyspHble
IJIOCKOCTH.

CaoiicTBa B3aUMHO
NIEPIECHIUKYIISIPHBIX
IIJIOCKOCTEM. IIpusnax
NEPIECHIUKYIISIPHOCTH

IJIOCKOCTEM; TeopeMa O IPsAMOU
[IEPECEUYECHUs] JIBYX IUIOCKOCTEU

paBeHCTBa BCEX JIMHEWHBIX YTJIOB
JBYTPaHHOI'O YIiIa.
KnaccupunupoBarth
ABYTPAHHBIC YTJIBI B 3aBUCUMOCTH OT
UX TPaaTyCHOU MEPBHI.
dopmyaMpoBaTh OIpeneieHue

B3aUMHO MEPIEHANKY IS PHBIX
IIJIOCKOCTEM.

Joka3biBaTh TEOpeEMY 0
MIpU3HAKE MEPIEHIUKYISIPHOCTH

JBYX IIJIOCKOCTEH.
D®opMyIHPOBATH CIIEICTBUE (U3
IIPpU3HAKa) O NEPNEHIUKYJISIPHOCTH

IIJIOCKOCTH, KOTOpas
NEPNEHIUKYJSIpHA  NPSAMOM,  TIO
KOTOpOU MIEPECEKAIOTCS JBE

MIEPIEHIUKYIIAPHBIX TpeTbe | INIOCKOCTH, 3T INIOCKOCTSIM.
IJIOCKOCTH. Jloka3pIBaTh yTBEPKICHUS O
IIpssMOyTONBHBIM €ero CBOMCTBAX; TEOpeEMy U
napajuleIenunesn; KyO; | ciencTBue M3 HeE€ O JAMaroHalsux
U3MEPEHMUH, CBOMCTBA | MPAMOYTOJIBHOTO NapAJIICIICIUIIEAA.
IPSIMOYTOJIBHOTO Pemars CTEPEOMETPUYECKUE
napajurenenumnena. leopema o | 3agadu, CBSA3aHHBIC c
JyaroHaiu IPSIMOYTOJIBHOTO | MEPICHAUKYISAPHOCTh  NPAMBIX H
napajuleJIenuIe]a 1 CIEICTBUE | INIOCKOCTEH, UCIIONB3Ys
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U3 HeeE.

CrepeomeTpuyeckue u
MPUKIIAAHBIC 3a1da4i, CBSA3aHHLIC
CO B3aUMHBIM PACIIOJIOKEHUEM

MPSIMBIX U IJTIOCKOCTH.
[ToBTOpEHME:
CKpEIMBAIOIINECS MpsIMBIE,
napajuiejbHble  IUIOCKOCTH B
CTaHJAPTHBIX MHOTOTPAHHUKAX.
[Tapa napasieabHbIX
IJIOCKOCTEMN Ha
CKpELIMBAOIINXCS MPSIMBIX,
paccTosiHue MEXIY

CKPEIIUBAIOIIMUMUCS NMPSIMBIMHU B
MPOCTBIX CUTYALIMSIX.

OnyckaHue
MEePIEHUKYISIPOB, BBIYHCICHHUE
pacCTOAHUN OT TOYKH JI0 TOYKHU;
MPSAMOW; TIIIOCKOCTH.

IJIAHUMETPUYECKHUE bakThI u
METO/BI.

IMpoBoauTh JIOTUYECKHU
KOpPPEKTHBIE JIOKa3aTeJIbHbIE
paccyxaeHus pu peleHnmn

F€OMETPUYECKHX 3a/1a4, CBA3AaHHBIX C
MEPIEHIUKYIISIPHOCTBIO INIOCKOCTEN.

AHaJIM3UpPOBaATH "
MO/IeJINPOBATh Ha SI3bIKE T€OMETPUN
peanbHble CUTyallud, CBSI3aHHBIE C
NEPIEHINKYJSIDHOCTBIO TMPSIMBIX H
IIJIOCKOCTEM.

Hccaenosars IIOCTPOCHHBIE
MOAEIH, B TOM 4YHCIE U C
MCIOJIb30BAHUEM alllapaTa ajareopsl.

Pemiate npukiagHele  3aaud,
CBA3aHHBIC C HaxXO0XIACHUCM
reoOMCTPpHUICCKUX BCINYNH

Beluucinenue  paccTosHUM
MEXIY CKpELIUBAIOIINMUCS
MPSIMBIMU c MIOMOIIbIO
MEPIEHIUKYISPHON MIJIOCKOCTH.
TpéxrpanHslii YroJL,
HEPABEHCTBA JUIsI TPEXTPAaHHBIX
YIJIOB.
Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CHHYCOB
JUTS TpEXTPAHHOTO yria.
DneMeHTbI cepuyeckoit
TE€OMETPUU: reo/Ie3n4ecKue
JIMHUU Ha 3emiie
MHOrorpaHHUKH Cucrematuzanus  3HaHUI: Padorarb c Y4eOHHUKOM:
(7 v) MHOrorpaHHuK 1 €ro 3J1€MeHTHI. | 3aaBaTh BOITPOCHI, JeNaTh
[Iupamupga. Buasl nupaMui. | 3aMe4aHusi, KOMMEHTApHH.
[IpaBunbpHas nupamua. AHAJIM3MPOBaTH pelieHne
[Tpusma. [Ipsamas U | 3aJ1a4u.
HaKJIOHHAs MIPU3MBL. PucoBatsp BBINTYKJIbIE
[IpaBunbHass npusma. I[IpsMoOl | MHOTOTPAaHHUMKH € 3aJaHHBIMHU
napajuleJenunesn, CBOMCTBaMU; BOCCTaHABIIMBATh
MPSMOYTOJIbHBII o0 BH/]I BBIITYKJIOTO
napajiesnienumnen, Kyo. MHOTOTpaHHMKa IO JBYM  €ro
Brinykiible MHOTOTpaHHUKH. | IPOEKIUSIM.
Teopema Oinepa. IlpaBunbHble Jloka3bIBaTh CBOMCTBA

u MOJTyTpaBUJIbHbIE
MHOTOTPaHHUKHU

BBIITYKJIOT'O MHOI'OI'paHHUKA.

PucoBatsb BBIITYKIIBIE
MHOTOTPAaHHUKH c pazHou
SUIIEPOBOM XapaKTEPUCTUKOM;
HCCIIEe0BATH BO3MOXHOCTH
MIOJTyYEHUs pe3yJbraTta npu
BapbUPOBAHUU JTAHHBIX.

Jloka3bIBaThH CBOMCTBa
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MpaBUJIbHBIX MHOT'OI'PpaHHUKOB.
IliianupoBaTh MIOCTPOECHUE
MNpaBUJILHBIX MHOTOTPAHHUKOB Ha
MOBEPXHOCTAX APYTUX MPaBHIbHBIX
MHOT'OrpaHHUKOB

BekTopnl B
NMPOCTPAHCTBE
(13 4)

[TonsiTue BEKTOpa Ha
MIJIOCKOCTH M B POCTPAHCTBE.

Cymma u pa3HOCTh
BEKTOPOB, MIPaBUIIO
napajuieJenuIea, yMHOKEHHE
BEKTOpa Ha YHCJIO, Pa3I0KEHUE
BeKTOpa 1o  0Oasucy  TpéX
BEKTOPOB, HE JIEKAIIUX B OJHOU
IIJIOCKOCTH.

CkansipHoe  IIPOM3BEJICHUE,
BBIUMCIICHHE  yIja  MEeXAy
BEKTOPAaMH B MPOCTPAHCTBE.

[Ipocretimue 3a7a4u C
BEKTOpaMHU

AKTyanu3upoBaTh bakTel U
METO/bI IJIAHUMETPUH, PEIICBAHTHBIC
TeMe, TPOBOJAUTH aHAJIOTHH.

OnepupoBarth MOHATHSAMMU:
BEKTOP Ha  IUIOCKOCTH M B
MIPOCTPAHCTBE; KOMILJIaHApHBIE
BeKTOphl. [IpuBoauTh  TpUMEpHI
(U3MYECKUX BEKTOPHBIX BEIMYUH.

OcBauBarthb npaBuia
BBIIIOJIHEHUSI NEUCTBUU CIIOKEHUS U
BBIYUTAHUSL BEKTOPOB, YMHOXEHHUS
BEKTOpAa Ha YUCJIO.

Joka3biBaTh MpU3HAK
KOMILUIAHAPHOCTH TPEX BEKTOPOB.

Joxa3bIiBaTh TeopeMy 0
pa3noXKEHUU JIOOT0 BEKTOpa IO
TpéM JaHHBIM HEKOMIUIaHAPHBIM
BEKTOpPaM.

IIpumeHnsaTh npaBuia
BBIIIOJIHEHUSI NEUCTBUU CIIOKCHUS U
BBIYUTAHUSL BEKTOPOB, YMHOMXEHHUS
BEKTOpa Ha YHUCJIO MpPH PEIICHUH
3ajad.

Haxoauth KOOpAMHATHI BEKTOpa
B JaHHOM 0a3uce M CTPOUTH BEKTOP
10 €r0 KOOPJIMHATAM.

BenoMuuTh omnpeaeeHue
CKAJIIPHOTO  YMHOXEHHUSI M  €ro
CBOICTBAa. BERIUHUCIATE C HOMOIIBIO
CKUISIPHOTO  YMHOXKEHUS  JJIMHBI
BEKTOPOB, YIJIbl MEXIYy HHUMH,
YCTaHaBJIUBATh
MEePIEHIUKYISIPHOCTh BEKTOPOB.

AHaJIM3UpPoOBaTH u
MOJeJMPOBATh Ha A3BIKE TEOMETPUU
pealbHbIE CUTYallMH, CBS3aHHBIC C
buznuecKuMu BEKTOPHBIMU
BEIIMYHMHAMM.

Hcnoab3oBarh 1pU  pELICHUH
3a7a4, CBSI3aHHBIX C BEKTOpaMH B
MPOCTPAHCTBE, IUIAHUMETPUUYECKUE
(haKkThl 1 METOJIBI

JIBuaxeHMs1
(59)

JIBrokKeHUs  MpOCTPAHCTBA.
OtoOpakenusi. JIBIDKCHUS W
paBeHctBo  ¢uryp.  OOmme
CBOlicTBa  JBWKeHHU. Buunl
JIIBIKECHUH: MapaIeIbHbIN

CBo00oaHO ONepUpoOBaTH
MOHATHUAMU: oToOpakeHue
MPOCTpaHCTBa Ha cels, ABMKECHUE
MPOCTPAHCTBA; LIEHTpalIbHAas, OceBas
U 3epKajJIbHas CHUMMETPHH,
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NepeHoc, LEHTpaJIbHas
CUMMETpHS, 3epKallbHas
CUMMETpPHUS, TOBOPOT BOKPYT
MIPSIMOHA. [IpeobOpazoBanms
nonobus. Ilpsimas u  cdepa

Ditnepa.
['eomeTpuyeckue 3agaum Ha
MPUMEHEHUE JBUKCHUS

napajuieJbHbIil EPEeHOC; PAaBEHCTBO
u mogobue Guryp.

Jloka3pIBaTh  YTBEPXKACHUA O
TOM, 4YTO IEHTpajbHas, oceBas H
3epKayibHast CUMMETPHH,
napajuleNbHBI  TEepeHoC  SBISIOTCS
JIBIOKCHUSIMU. BbIIOJIHATDH
npeoOpa3oBaHus TOI00MSI.

Onepuposartsb MOHATUSMMU:
npsiMas u chepa Ditnepa.

Pematp reomerpuueckue 3agaun
C MCTIOIb30BAaHUEM JIBUYKEHUH.

Hcnoab3oBarh 1pU  pELICHUH
3a/1a4 JBUKEHHS MPOCTPAHCTBA U UX
CBOMICTBA.

CpaBHUBATBH U aHAJIM3HPOBATH
YTBEPXKACHUS C ILEIbIO BbISBICHUS
JIOTUYECKHU KOPPEKTHBIX u
HEKOPPEKTHBIX PacCyKICHUH.

Hccaenosars IIOCTPOCHHBIE
MOJEIIH.

Hcnoan3oBars uudgposbie
pecypchl

11 xaace (102 gaca)

Ne Ha3zBanue pasaena
n/n (TeMBI) Kypca OcHoBHoOE coiepkaHmne OcnoBHBIE BHALI
AeSITeIbHOCTH YYALIUXCS
(KOJIMYECTBO YaCOB)

1 | AHasuTHYyecKast [ToBTOpEHME:  KOOpPAMHATHI AxTyanu3upoBatb  (pakTel  H
reoMeTpus BEKTOpa Ha IUIOCKOCTM M B | METOJIbl IUITAHUMETPUH, PEICBAHTHBIE
(14 v) MPOCTPAHCTBE, CKaJIIPHOE | TEME, IPOBOJUTH aHAJIOTHH.

MIPOU3BEJICHUE BEKTOPOB, CBoauTh JIEUCTBUSL C BEKTOpAMU

BBIUMCIICHHE  yIja  MEXAY | K AHAJOTMYHBIM JEHCTBHUSM C HX

BEKTOpaMH B  IPOCTPAHCTBE. | KOOPJAUHATAMU.

VYpaBHenue MPSMOW, BcennoMHUTB omnpeaeeHue

MPOXOASAIICH uepe3 1B€ TOUKH. CKAJIIPHOTO  YMHOXEHHUSI M  €ro
VYpaBHenue IUIOCKOCTH, | CBOMCTBA. BEBEMUCIITE C ITOMOIIBIO

HOpMallb, YPaBHEHUE TUIOCKOCTH | CKAJISIPHOTO  YMHOXKEHUSI  JJIUHBI

B OTpE3Kax BEKTOPOB, YIJIbI MEXIy HHMH,
BekropHoe mnpousBeneHHE. | yCTaHABIUBATh

JInnelinbie HEPABEHCTBA, | MEPIIEHIUKYJIAPHOCTh BEKTOPOB.

JIMHEWHOE IPOrpaMMHUPOBAHUE BeiBoauTH ypaBHEHHE
AHanuTHnyeckue METOJIbI | TNIOCKOCTU U (OPMYITy pPaCCTOSHHUS

pacu€ra yriia MeXay MOpsIMbIMH | OT TOYKHU JO IJIOCKOCTH.

u IIJIOCKOCTSIMU B Pematb 3a/1a4y, coueras

MHOT'OI'paHHUKAaX. dopMyna | KOOpAUHATHBIN u BEKTOPHBIN

paccTostHusT  OT  TOYKH  JIO | METOJBI.

MJIOCKOCTH B KOOP/IMHATAX. IIpoBoauTh JIOTUYECKH
HaxoxneHnue pacCTOsSIHHI OT | KOPPEKTHBIE JA0Ka3aTeJbHbIE
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TOYKH JI0 TUIOCKOCTH B KyOe U
MpaBUILHON MTUPaMUIE

paccyKaeHus pu peleHnn
reOMETPHUECKUX 3aja4 Ha
MMPUMCHCHUC BCKTOPHO-
KOOPAMHATHOTO METOJ1a.
AHaJIN3MPOBaTH 51
MO/JEJHPOBATH HA SI3bIKE TEOMETPUU
PCaJIBbHBIC CUTyaluu, CBA3AaHHBIC

BEKTOPAMH U KOOPJUHATAMH.
Hccaenosarb IIOCTPOCHHBIE
MOIEIM, B TOM 4YHCIE H C
MCIOJIb30BaHUEM allliapaTa ajareopsl.
Hcnonp30BaTh KOMIIBIOTEPHBIC
IIPOTPaMMBI.

3HAKOMHUTBCA C  HCTOpHUEH

pa3BUTHUSI MATEMATUKHU

IToBTOpEHHUE, CedeHuss MHOTOTPAHHUKOB: CrtpouThb ceueHusl.
000011IeHE U CTaHJApTHbIE MHOTOTPaHHUKH, Pemartnb CTEPEOMETPUUYECKHE
cucTeMaTu3anus METOJl CleAOB, CTaHJApTHHIE | 3a7a4u Ha JI0Ka3aTeJIbCTBO
3HAHUM MJIOCKOCTH, IepeECEYEHUs | MATEMATUYECKUX OTHOIIICHUH,
(14 ) MPSIMBIX U TIOCKOCTEH HaxO0XJICHUE TEOMETPHIECKHUX

[TapajtenpHble  NOpsMbIE H
IJIOCKOCTH: napaJuleJIbHbIC
CEYEHHUsI, PACYET OTHOILICHUH,
YTIIBI MEXIy
CKPELIUBAIOIIUMUCS IIPSIMBIMU

[lepneHIUKyISpHBIE IPSIMBbIE
U IUIOCKOCTU:  CTaHJapTHBIC
apbl NEPIECHIUKYJISPHBIX
IIJIOCKOCTEN u HPSMBIX,
CUMMETPUU  MHOTOTPaHHMKOB,
Teopema 0 Tpex
NEPIECHINKYIISIPaX, BBIYACICHUS
JUIVH B MHOT'OI'PaHHUKAaX

[ToBTOpEHME: IUIOIATH
MHOTOYTOJIbHUKOB, bopMyIIBI
JUIS  TIOMIAICH, COOOpaKeHHs
moxo0us.

ITmomann ceueHuu
MHOTOT'PAHHUKOB: TUIOIIA N

MOBEPXHOCTEH, pa3pe3aHuss Ha
Y4aCTH, COOOpaKEHUS MOA00US

BEJIMYMH (JJIMH, YTJIOB, IUIOLIAJCH,
00BEMOB).
Hcnoab3oBarh 1pU  pELICHUH

CTEPEOMETPUUYECKHUX 3a1a4
IJIAHUMETPUYECKHUE (bakThI u
METO/BI.

IIpoBoauTns JIOTUYECKHU
KOpPPEKTHBIE JIOKa3aTelIbHbIE
paccyxaeHus npu peleHnmn

CTEPEOMETPUYECKUX 3a]1a4.

CpaBHUBATH U aHAJM3MPOBATH
peanbHble CHUTYallUM W BBIABISTH
BO3MOKHOCTb €€ MOJCIIMPOBAHUs HA
SI3bIKE€ TEOMETPHUH.

MopaenaupoBaThb peanbHyIO
CUTyallUI0 Ha A3BIKC TI'COMCTPpHUU H
HCCJIeI0BATH ITOCTPOECHHBIE MOJEIH,
B TOM YHCIC€C M C HCIIOJb30BaHUCM
ammapara aareOphbl.

Hcnonb30BaTh KOMIBIOTEPHBIE
[IPOrpaMMbl IPY PELICHUH 33/1a4.

O0bEéM MHOTOIPpAHHHMKA
(16 v)

O0BéM Tena. O0BeMm
[IPSAMOYTOJIBHOTO
napajuiejenuneaa. 3amadu o0

yABOGHHHM Ky0a, O KBajaparype
Ky0a; O TPUCEKIUH yrJa.
CrepeomeTpuueckue 3aaaud,

CBsI3aHHbBIE c 00BEMOM
MPSIMOYTOJILHOTO
napajuiesenumnesa.

[Ipuknagaeie 3aJ1a4H,
CBSA3aHHBIE C  BBIUYMCIICHHEM

CBo00aHO ONepUpoOBaTH
NOHATUSIMU: 00BEM Tema, 00BEM
MIPSIMOYTOJIBHOTO MapasuleeuIe 1a.

DopMyIMpPOBATH OCHOBHBIE
CBOICTBa 0OBEMOB.

Joxa3biBaTh
o0BEMeE
napajienenunesa,
HEE.

Paspesarnb MHOTOI'PaHHUKH,
NEPCKIIAAbIBATH YaCTH.

TeopeMmy 00
HPSIMOYTOJILHOTO
CIICACTBHUA u3
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o0béMa IPSIMOYTOJIBHOTO
napajuiesienunesaa.

OOBEM MPSIMOI TPU3MBI.

CrepeomeTpuyeckue 3agauu,
CBSI3aHHBIE C  BBIUUCICHHEM
00BEMOB  TPSAMOW  TMPHU3MBL.
[Ipuknagaeie 3aJ1a4H,
CBs3aHHBIE ¢ OOBEMOM MPSMOM
MIPU3MBI.

Boruncnenue 00bEMOB TN ¢
IMOMOUIBIO ONPEAECIEHHOTO
uHTerpasia. OO0BEM HAKIOHHOU
MPU3MBI, TUPAMHU/IBI.

dopmyna 00BbéMa
MIAPaMU/JIBIL. OTtHouleHMe
00bEMOB THpaMUI C OOIUM
YTJIOM.

CrepeomeTrpuueckue 3aaaud,
CBSI3aHHBIE c o0BEMaMu
HAKJIOHHOHW TPU3MBI, THPAMUJIBL.

[Ipuknaguaele 3agauv 1O
TeMe «OOBEMBI TET», CBSI3aHHBIE
c 00bEMOM HaKJIOHHOM MPU3MBI,
MUPaMHUIBL.

[Ipumenenue 00BEMOB.
Bpluucnenue paccrossHus 10
MJI0CKOCTH

Pemare CTEPEOMETPUUECKUE
3a/la4M, CBSI3aHHBIE C BBIYUCIICHHEM
0o0béMa IIPSIMOYTOJIBHOTO

napajJiesienunes1a, Ipu3Mbl.
CpaBHMBATBH H aHAJIM3HPOBATH
YTBEPKJEHHUSI C II€JIbI0 BBISABICHUS

JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PaCCykKICHHI.
AHaJIN3MPOBaTH 71

MOACJIUPOBATH HA A3BIKC TCOMETPUHA
pPCaJIbHBIC CUTyalluH, CBA3AHHBIC C

00BEMOM MIPSIMOYTOJTHHOTO
[apajuIeNIenuIeaa, HpU3MBI,
MUPaMHU/IbL.

Hccaenosars IIOCTPOCHHBIE

MOAEIH, B TOM YHCIE H C
MCIOJIb30BaHUEM armapara anreOpsl.
BoiBoauTth OCHOBHYIO

WHTETPATBHYIO bopmyiry TUTS
BBIYUCIIEHUS O0BEMOB TE.
Joka3pIBaTh TeopemMy 00

00béME HAKIIOHHOM MpHU3MBI Ha
MpUMepe TPEYroJbHOM MPU3MBI U
11 IPOU3BOJILHON TPU3MBI.
Joka3piBaTh  TEOpEMY: 00
00bEéMe MUpaMuabl, GOPMYIUPOBATH
CJIENICTBHS U3 Hee: 00bEM yCeuéHHON
nupamMuibl. BEIBOIUTE GopMymy amis
BBIYMCIICHHSI OOBEMOB yCEUEHHOM

MU PAMH/IBI
Tena Bpamenus. unuHapuyeckas CBoOoagno OnepupoBaTh
Cdepa u map. MOBEPXHOCTb, oOpa3yrolye | MOHATHSIMHU: WIHHIpUYECKast
KomOunanus ten UUITUHIPUYECKON MOBEPXHOCTU. | MOBEPXHOCTh, UuiauHAp. W3ydath
BpallleHUus U Hunmuuap. [psmoii KpyroBoii | criocoObI MOJTy4YEeHUS
MHOTOrPAHHHKOB HAIHH]IP. [Tnomane | UMAMHAPUYECKON MOBEPXHOCTH,
(24 4) MIOBEPXHOCTU LIUJIUHAPA. LUJIUHIPA.
Konuueckass moOBEpXHOCTS, HN300paxkars OWIMHAP U €ro
oOpazyrormiue KOHUYECKOH | CEYEHHUS MJIOCKOCTBIO.
noBepxHoctu. Konyc. Cedenue CBo00oaHO ONepUpoOBaTH
KOHycCa MJIOCKOCTBIO, | MOHSITUSIMH: KOHHUYECKast
napasuiebHON IJIOCKOCTH | IOBEPXHOCTh, KOHYC, YCEUEHHBII

OCHOBaHHMS. Y CEUEHHBIM KOHYC.
N3obpaxenue KOHYCOB "
YCE4YEHHBIX KOHYCOB.
ITmomans
MMOBEPXHOCTHU u
ITOBEPXHOCTH KOHYCA.
CrepeomeTpuueckue 3aaayvu
Ha JI0Ka3aTesIbCTBO u
BBIYHCIICHHE, MOCTPOEHUEM
CEYEHU MWIMHIpPA, KOHYca.
[TpuknagHeie 3aJ1a4H,

OOKOBOH
OJIHOM

KoHyC. M3y4arh criocoObl NOTydYeHUs
KOHHMYECKOU IMOBEPXHOCTH, KOHYCA.
M300paxkare KOHycC U  €ro
CEYEHMS IUIOCKOCTBIO, MPOXOIAIIEH
qyepes 0Cb, U IUIOCKOCTHIO,
MEePIEHANKYISIPHON K OCH.
BeiBoanTh bopmybI TUISL
BBIUMCIICHUSI OOKOBOW M TOJHOM
ITIOBEPXHOCTEN TEJI BPALLECHHUSL.
Pemarn CTEPEOMETPHUUECKUE
3aJlauM,  CBsI3aHHBIE C  TeJlaMu
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CBSI3aHHBIC C [IUJIMHIPOM

Cdepa u map.

[lepeceuenue chepsl U mapa
¢ wiockocTho. Kacanue mapa u
chepbl TIOCKOCTBIO. Bum u
n300pakeHue 1apa.

VYpaBHeHHe cepsl.
[Tnomane cheprr u e€ yacTei.

Cummerpus chepsl u mapa.

CrepeoMmeTpuieckue 3aaaqyu
Ha JTI0KA3aTeNbCTBO u
BBIUUCIICHUE, CBS3aHHBIE  CO
cdepoit U mapom, MOCTPOCHUEM
UX CEYEHHM IIOCKOCTBIO.

[Ipuknagaeie 3aJ1a4H,
CBsI3aHHBIE CO c(hpepoil U mapoMm.

IloBTOpEeHHE:  OKPYKHOCTH
Ha IIJIOCKOCTHM, BBIYUCIICHHUS B
OKPYKHOCTH, CTaHJapTHbIE
no00us

Paznuynble KOMOMHAIINY TEI
BpaIleHUsI 1 MHOTOIPAHHHUKOB.

Bamaun 1o TemMe «Tema u
MMOBEPXHOCTHU BpAIICHUS»

BpallleHUs, HAXOXIACHUEM IUIOLAIU
OOKOBOW W TIOJHON TOBEPXHOCTH,
MMOCTPOEHUEM CEYEHUU.

Hcnoab3oBars 0Opu  pEHICHUU
3ajad TUIAHUMETpHUYecKue (PakTbl U
METO/IBI.

CpaBHUBATH U aHAJIM3UPOBATH
YTBEP)KIACHUSI C LEIbI0 BBISIBICHUS

JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PacCykKIACHHI.
AHaJIN3MPOBaTH 51

MOJEJMPOBATH HA A3BIKE TEOMETPUU
pPCaJIbHBIC CUTyalluH, CBA3AHHLIC C
KOHYCOM M IIWJIMHJIPOM.
Hccaenosars IIOCTPOCHHBIE
MOAEIH, B TOM 4YHCIE€ H C
UCIIOJIb30BaHUEM aIlnapaTa aareopsl
AKTyanu3upoBatb  (akTel U
METO/BbI INIAHUMETPUH, PEIICBAHTHBIE
TeME, IPOBOAUTDH AHAJIOTHH.
CBo00aHO ONepUpPoOBaATH
NOHATHSAAMU: cepa W map, LEHTP,
paauyc, muameTp cdepsl U mapa.
HccaexoBaTh B3aMHOE
pacnosoxeHue cepsl U MIOCKOCTH.
®opMyJIMPOBaTh OIPEICICHUE
KacaTelbHOU MIIOCKOCTH K cdepe.
Joka3bIBaTh TEOPEMBI 0
CBOWCTBE M TMpPHU3HAKE KacaTeIbHOU
IIJIOCKOCTH.
BeiBoauTh bopmyy JUTS
BBIYHCIICHUS TUIOMAAU cephl depes
panauyc chepsr.

Pemarnb CTEPEOMETPUUECKUE
3aJjauu, CBsI3aHHBIE cO cdepoll u
mrapoM, HaxXO0XJIEHHEM ILIOIIAaAU

cheppl M e€ 4yacTeil, MOCTpPOEHUEM
CeueHMi cepsl U mapa.

AHaJIM3UpPOBATH u
MO/IeJHPOBATH HA S3bIKE TEOMETPUHU
peanbHble CHUTyalllM, CBA3aHHBIE C
mapom u chepoid.

Pemars, npoctele 3amauyd, B
KOTOPBIX (PUTYpHUPYIOT KOMOWHAIMH
TeJI BPaLllCHUsI U MHOTOIPaHHUKOB.

Hcnoab3oBarh 1pU  pELICHUH
3a/a4, CBS3aHHBIX CO cdepoid u
1apoM, INITAHUMETpUUYecKre (PakThbl U
METO/BbI.

Pemarns CTEPEOMETPUUECKUE
3aJjaud, CBs3aHHbIE C  TeJIaMu
BpAallleHUs, TIOCTPOEHUEM CEYEHUN
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TCJI BpalllCHU, C KOM6HHaI_[PI5IMI/I TCI
Bpali€HusA 1 MHOTOT'PaHHHUKOB.

IMpoBoauTh JIOTUYECKHU
KOpPPEKTHBIE JIOKa3aTeJIbHbIE
paccyxaeHus pu peleHnmn

T€OMETPUUYECKHX 3a/1a4, CBA3aHHBIX C
MEPIEHIUKYIISIPHOCTBIO INIOCKOCTEN.

AHaJIM3UpPoOBaTH "
MOJeJMPOBATh Ha A3BIKE TEOMETPUU
peanbHBIE CHUTYyallud, CBS3aHHBIC C
MHOI‘OFpaHHI/IKaMI/I.

HccaenoBath MOCTPOEHHBIE
MOA€CIn, B TOM HUCJIIC 148 C
WCIIOJIb30BaHUEM alllapaTta anreopol.

Ii1omaau moBepxXHOCTH
U 00bEMBI KPYIJIBIX TeJl
CRY

O06bém nmmuHapa. Teopema
00 00bEME PSAMOTro IHIUH/IPA.

[Tomanu OOKOBOM u
MOJHOMN MOBEPXHOCTHU
HWIAHAPA.

Brrunciienne 00bEMOB TeENI C
IIOMOIIBIO OIPEIEIEHHOTO

uHTerpaia. O6bsEM KoHyca.

[Tomaau OOKOBOM u
IIOJIHOW ITOBEPXHOCTH KOHYCA.

CrepeomeTpuyeckue 3agauw,
CBSI3aHHBIE C  BBIYHCICHHEM
00BEMOB IUITMHIPA, KOHYCA.

[Ipuknagueie  3agauv 1O
TemMe «OOBEMBI MW IUIOLIAIU
IIOBEPXHOCTEHU TeJl.

O0bEM mapa u IIAPOBOTO
cektopa. Teopema 00 o00BEME
mapa. [Tmomans chepsr.

CrepeomeTpuyeckue 3agauu,
CBSI3aHHBIE C  BBIYHCICHHEM
00bEMOB  mIapa,  IIAPOBOTO
CETMEHTA, IAPOBOT0 CEKTOPA.

[Ipuknaguaele  3agauv 10
TeMe «OOBEMBI TET», CBSI3aHHBIE
C 00BEMOM mapa W TUIOMIAABIO
cepsl.

CooTHOLIEHUA MEXKITY
IUIOMIAISIMA  TIOBEPXHOCTEH U
00BEMaMH ITOTOOHBIX TE.

[Tono6ubIE Tena B
MIPOCTPAHCTBE.

W3menenne o00béMa  mpH
nmoxoouu.

CrepeomeTpuueckue 3aaaud,
CBSI3aHHBIE C  BBIYHCIICHUEM

00BbEMOB TEI W IUIOWIANEl

CBo00oaHO ONepUpoOBaATH
NOHATUSIMU: 00BEM Tela, TUIONIAlh
MTOBEPXHOCTH.

DopMyIMpPOBATH OCHOBHBIE
CBOICTBa 0OBEMOB.

Jloka3piBaTh  TeopeMbl: 00
o0béMe 1mMHApPA; 00 0o0BEME

KoHyca. BeiBoauTh (opmynbl ans
BBIYMCIICHHSI O00BEMA yCEUEHHOTO
KOHYCa.

HccaenoBath MOCTPOEHHBIE
MOJAEIH, B TOM 4YHCIE€ U C
MCIOJIb30BaHUEM armmapara aareOphl.

3HaThL BO3MOYKHOCTHU pEIICHHUS
3ala4 Ha TOCTPOEHUE LMPKYJIEM H
JIMHEUKO, 0 KJIACCUYECKHX
HEpa3peuInMBbIX 3a/1a4ax.

CBoOoagno OnepupoBaTh
NMOHATHAMHU: IIApOBOM  CETMEHT,
IApOBOM CJIOM, IIAPOBOM CEKTOP,
OCHOBaHME M BBICOTA CETMEHTa,
OCHOBaHME M BBICOTA WIAPOBOIO
CJIOAL.

BeiBoauTh bopMyibl JUTSL
HaXOXJCHUS OOBEMOB IIAPOBOTO
CEerMEHTa,  IIapOBOIO  CEKTOpa,
iomaau chepsl.

Jloka3piBaTh
o0bEMe 1mapa.
Pematp
3a/1auu,

niapa,
1apOBOIO
cdepsl.

CpaBHUBATH U aAHAJM3MPOBATH
YTBEPKACHUS C LENbIO BbISBICHUS
JIOTUYECKH KOPPEKTHBIX u

TeopemMy 00
CTEPEOMETPUYECKHE
CBA3aHHBIE C O0OBEMOM
IIapOBOTO CErMEHTA,
CEKTOpa,  ILIOUIAJIBIO
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MMOBEPXHOCTEU

HEKOPPEKTHBIX PACCYKJICHUM.
AHaJIM3UpPOBaATH "
MOJEeJMPOBATh Ha A3BIKE TEOMETPUU
pealibHble CHUTyallld, CBS3aHHBIE C
00BEMOM I1apa, MAapOBOTO CETMEHTA,
[IapOBOTO  CErMEHTa,  IUIOIAJbI0

cepsl.

CBo00oaHO ONepUpoOBaTH
MOHATHEM:. IONOOHBIE Tela B
MIPOCTPAHCTBE.

BpluHcaIaATL OO0BEMBI TEI C
IIOMOIIBIO OIPENETEHHOTO
UHTErpaa.

Pemarn CTEPEOMETPHUUECKUE
3a/1a4H, CBSI3aHHBIC c
COOTHOIICHUSIMHU MEXTy TUTOIIAIIMU
MOBEPXHOCTEN u o0BEMaMu
MMOJTOOHBIX TEI.

IIpoBoauThH JIOTHYECKH
KOPPEKTHBIE J0Ka3aTeJbHbIe
paccy:KaeHus pu pelIeHnn

reoOMCTPHUYCCKUX 3a1a4, CBA3AHHBIX C
BBIYHMCIICHHUEM 00BEMOB TCI C

IMOMOUIBIO ONPENCIIEHHOTO
UHTerpana, HaX0XJIEHUEM
COOTHOIIIEHUSI MEXKIY IUIOMIAIIMU
MMOBEPXHOCTEH " o0BbéMaMu
MOAOOHBIX TEJI.

AHaJIM3UpPOBATH u

MO EJIMPOBATH HA A3BIKE TEOMETPUU
peanbHbBIE CUTYyallud, CBS3aHHBIE C
00bEMaMU U MTOBEPXHOCTAMH TeJ, Ha
JOKa3aTelIbCTBO M Ha HAXOXKICHHE
F€OMETPUYECKUX BEIUYUH
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IMoBTOpEHHUE,
00001IeHE U
cHUCTeMATH3 AU
3HAHMH

(25 9)

O6oOmiaroniee  MOBTOPEHUE
MOHSATUH W METOJ0B Kypca
reomerpun  10-11  kmaccos,
cucTeMaTu3alus 3HaHuH.

Hcropus pa3BUTHUA
CTEpEOMETPHUM KAaK HAyKH U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTHI

Pemare CTEPEOMETPUUECKUE
3a/1a4u Ha JI0Ka3aTeJIbCTBO
MaAaTEMATHYCCKHUX OTHOI_HCHI/II\/'I,
HaXO0XJICHUE TEOMETPUYECKHUX

BEJIMYMH (JJIMH, YTJIOB, IUIOLIAJCH,
00BEMOB).
Hcnoab3oBarh 1pU  pELICHUH

CTEPEOMETPUUYECKHUX 3a1a4
IJTAHUMETPUYECKHUE bakThI u
METO/BI.

IMpoBoauTh JIOTUYECKHU
KOpPPEKTHBIE JIOKa3aTeJIbHbIE
paccy)aeHus pu peleHnmn
CTEPEOMETPUUYECKHUX u

IJIAaHUMETPUYECKUX 3a]a4.

CpaBHUBATh M aHAJIM3HPOBATH
peaJIbHbIE CUTyallUM U BBISBIISTH
BO3MOKHOCTb €€ MOJACIIMPOBAHUs HA
A3BIKE T€OMETPHH.

MogaeanpoBarhb peanbHyIO
CUTYallMI0 Ha S3bIKE T'€OMETPHH U
HCCJIeA0BATH [IOCTPOEHHBIE MOJEIH,
B TOM YHCJIE€ M C HCIOJIE30BAHHEM
amrmapara anreopsbl.

Hcnonp30BaTh KOMIIBIOTEPHBIC
IIPOrpaMMBbI IIPU PELIEHUH 3a/1a4.

[Moayyars npeacTaBjeHue o
reOMETPUM KaK O pa3BHUBAIOIIEHCS
HayKe, UCCICAYIONIEH OKpYKaroIIHii
MHp, CBSI3aHHOM C pEaJbHBIMU
00BbEKTaMH, IOMOTalIell PpeIlnTh
pEaJIbHbIE JKU3HEHHBIE CUTYallUH O
pOJIM CTEPEOMETPUH B Pa3BUTHH
COBPEMEHHBIX  HHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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INPUMEPHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HEJIA N3YYEHUA YYEBHOI'O KYPCA

VYyeOublii Kypc «BeposiTHOCTh M cTaTUCTUKa» YriayOJEHHOTO YPOBHS SIBIISIETCS
POJOJDKEHUEM W Pa3BUTHEM OJHOMMEHHOTO0 Y4eOHOro Kypca YriayOJaEHHOro YpOBHS
ocHOBHOM mmkojibl. Kypc mnpenHasHauen pisi (GopMUpOBaHMS Yy O0OyYarolIUXCs
CTaTUCTUYECKOM KyJIbTYPbl W TIOHMUMAaHUS POJM TEOPUHU BEPOATHOCTEH KaAK
MaTEeMaTUYeCKOT0 WHCTPYMEHTAa [JIi W3YyYCeHHs] CIyYallHBIX COOBITHUN, BEIUYHH U
nporueccos. [Ipu n3yueHnn kypca oboramarTcs MpeaCTaBICHHUs YJaluxcs 0 METOAax
MCCJICIOBAHMS U3MEHYMBOTO MHUPA, PA3BUBACTCS MOHUMAHNWE 3HAYMMOCTH M OOITHOCTH
MAaTeMaTUYECKUX METOJIOB TMO3HAHUS KaK HEOThEMJIEMOW YacTH COBPEMEHHOIO
€CTECTBEHHOHAYYHOTO MUPOBO33PEHUSI.

ConepxaHue Kypca HampaBJI€HO Ha 3aKpEIUICHHE 3HAHWW, MOJIyYEHHBIX MpHU
M3YyYEHMH Kypca OCHOBHOM IIKOJBI M HA PAa3BUTHE MPEICTABICHUM O CIIyYaWHBIX
BEJIMYMHAX M B3aHUMOCBS3SIX MEXKJYy HUMH Ha BaXKHBIX NMPUMEPAX, CIOXKETHI KOTOPBIX
MOYEPIHYTHl U3 OKpyXKawluero mupa. B pesynprare y oOyuarommxcs AOKHO
chopMHUpOBaTBCS  TPEJCTaBIeHWEe O Hauboliee yHOTPEOUTENBHBIX W OOIMIHX
MAaTeMaTHYECKUX MOJIEISAX, HCIOJb3YEMBbIX [JISi ONWCAHHUS AHTPONOMETPUUYECKHX H
neMorpaUyeckux BeJIMYMH, TMOTPENIHOCTEW B pa3jIUYHbIE poOJia HU3MEPEHUSX,
JUIMTEIbHOCTH  0€30TKa3HOW paboOThl TEXHUYECKHX YCTPOMCTB, XapaKTEPUCTHK
MAaCCOBBIX SIBIGHUM W TIPOILIECCOB B OOIIECTBE. YUEOHBIN Kypc SBISETCS 0a3ou s
OCBOCHHS BEPOSITHOCTHO-CTATUCTUYECKUX METO/JOB, HEOOXOIUMBIX CHEIUATNCTAM HE
TOJIBKO WHXEHEPHBIX CIICHUAJIBbHOCTEN, HO TAaKXKE€ COLUUAIBHBIX U IMCHUXOJOTUYECKUX,
MMOCKOJIbKY COBpPEMEHHBIC OOIECTBEHHBIE HAYKH B 3HAYUTEIHHOW MEpE HCIOIB3YIOT
anmnapar aHajiu3a O00JbIINX JaHHbIX. L{eHTpanbHy0 YacTh Kypca 3aHUMAaeT 00CYKICHUE
3aKOHa OOJBIIUX Yucel — (yHIAMEHTAIbHOTO 3aKOHA MPUPOJAbI, HMEIOUIErO
MaTEMaTUYECKYIO (popManu3aIuio.

B cooTBeTcTBMM ¢ YyKa3aHHbBIMU LIE€JIIMH B CTPYKType YydeOHOTro Kypca
«BepoATHOCTh W CTAaTUCTHKa» CpPEAHEH MIKOJBl Ha yTiyOJEHHOM YPOBHE BBHIICIICHBI
OCHOBHBIC coOjiepKaTenbHble JHHUHN: «(CiaydailHble COOBITHS W BEPOSTHOCTH» U
«Cirydaiinple BETMYHHBI U 3aKOH OOJIBIITUX YHCEID».

[ToMUMO OCHOBHBIX JJMHUHM B KypC BKJIFOUEHBI 3JIEMEHTHI TEOPUH T'padoB U TeOpun
MHOXXECTB, HEOOXOAMMBIE JJI TTOJIHOLEHHOTO OCBOCHHUS MaTepHhasia JaHHOTO y4eOHOTO
Kypca U CMEKHbBIX MAaTEMaTHYE€CKUX YUYEOHBIX KYpCOB.
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Copepxanne nuauu «CiaydaitHble COOBITHS U BEPOSITHOCTH» CIY>KUT OCHOBOM AJis
(dbopMUpOBaHUS TIPEJICTABICHUI O pacHpeAesieHUH BEPOSTHOCTEH MEXIy 3HAYCHHUSIMHU
CIIy4alHBIX BEIWYMH. BaXHYI0 4YacTb B OJTOM COAEPIKATEIBHOW JIMHUMA 3aHUMAET
U3y4YE€HUE T€OMETPUYECKOr0 M OMHOMHMAIBHOTO PACHpEEeIeHU M 3HAKOMCTBO C HUX
HEIPEPBIBHBIMU aHAJIOraMU — IIOKa3aTeJIbHBIM U HOPMAJIBHBIM PaclpeeICHUSIMHU.

Templ, CBsi3aHHBIE C  HENPEPBIBHBIMU  CIy4YalHBIMU  BEIWYUMHAMU U
pacupeneneHrus MU, aKLIEHTUPYIOT BHUMAHME WIKOJBHHUKOB HA ONMCAaHWUU U HU3yYCHUU
CIIy4aliHbIX SIBJICHMHA C TOMOIIbIO HEMpepbIBHBIX (yHKUMNA. OCHOBHOE BHUMAaHHE
yAENSeTCs MOKa3aTeIbHOMY U HOPMAJIBHOMY PacCIpeeIeHUsIM.

B kxypce mnpemycMarpuBaeTCs O3HAKOMMTEINBHOE W3YYEHHE CBSI3U MEXAY
CIIydalHbIMM BEJIMYMHAMM U OIMCAaHUE 3TOH CBSI3W C MOMOILIBIO Kod(¢uuueHTa
KOppEJSIIMM U €ro BbIOOPOYHOIO aHalora. JTU AJIEMEHThl COAEPIKAHMSI Pa3BUBAIOT
TeMy «JluarpaMMbl pacCEeMBaHMs», U3y4YCHHYIO B OCHOBHOM IIKOJIE, U BO MHOIOM
ONUPAIOTCS HA CBEJICHUS U3 KypCOB alreOpbl U TEOMETPUH.

Emé oaun anemeHT conep:kaHus, KOTOPBIM IPEIIaraeTcsi Ha O3HAKOMHUTEIBHOM
YPOBHE — TOCIIEI0BATEIbHOCTh CIIyYalHBIX HE3aBHCUMBIX COOBITHI, HACTYMAIOMIUX B
eaAuHuLy BpeMeHU. O3HAKOMIIEHHE C paclpeiesieHHEM BEpPOSTHOCTEN KOJMYECTBA
TaKUX COOBITHI HOCUT pa3BUBAIOLINI XapaKTep U SIBISIETCA aKTyaJbHBIM JJIs OyayIIux
aOUTypUEHTOB, IMOCTYNAKOLIMX Ha Yy4yeOHble CIEUUAIbHOCTH, CBSA3aHHBIE C
OOLIECTBEHHBIMU HAYKAMM, IICUXOJIOTHEN U yIIPABICHUEM.

MECTO KYPCA B YYEBHOM I1V/TIAHE

B YueOHOM I1aHe Ha u3ydeHue yueOHOro kypca «BeposTHOCTh U CTaTUCTHKA» Ha
yrayOJIE€HHOM ypOBHE OTBOIUTCS 1 y4ueOHBIH 4ac B HEJCIIO B TCUCHHE Ka)KIOTO roja
oOy4enwus, Bcero 70 ydeOHBIX 4acoB.

IHNIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHUSA
MPUMEPHOM PABOYEM IMPOI'PAMMBI (ITO TOJAM OBYYEHMUS)

OcBoenne y4eOHOTO Kypca «BeposTHOCTh M CTaTHCTUKa» HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHHs AOHKHO OOecredynBaTh AOCTHKEHHE CIEAYIOIIUX MPEeIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB:

10 xaacc

* CB0OOJIHO OonepupoBaTh MOHATUSIMM: rpad, Iockui rpad, CBs3HbIN rpad, myTh B

rpade, 1enb, LUK, 1€PEBO, CTENEHb BEPLIMHBI, IEPEBO CIYyYaHHOTO SKCIIEPUMEHTA.

* CBOOOIHO OMEpUPOBATH MOHATUSAMHU: CIYHYAMHBINA SKCIIEPUMEHT (OIBIT), CIydailHOE

COOBITHE, 3JIEMEHTAapHOE CllydailHOe COOBITHE (DJIEMEHTAPHBIM HCXOJ) CIy4aiHOTO
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OTMbITa; HAXOAUTh BEPOSATHOCTH COOBITUH B OMNBITAX C PAaBHOBO3MOKHBIMH
AIIEMEHTAPHBIMU COOBITUSMHU.

* Haxomuth U QopMyaupoBaTh COOBITUS: TIEpECEUEHHE, OOBEIMHEHUE JTaHHBIX
COOBITUH, COOBITHE, IPOTUBOIOJIOKHOE TaHHOMY; MCIOJb30BaTh AUarpammsl Jiepa,
KOOPAMHATHYIO MPSAMYIO Ul pEIIeHUs 3ajad; IOJb30BaThCA (POPMYJION CIOKEHMS
BEPOATHOCTEH /ISl BEPOSITHOCTEH JIBYX U TPEX CIIy4alHBIX COOBITU.

* OnepupoBaTh NOHATUSMHU: YCIOBHAsl BEPOSATHOCTb, YMHOXEHUE BEPOSITHOCTEH,
HE3aBHCHUMBIE COOBITHS, JEPEBO CIy4alHOTO SKCIIEPUMEHTA; HAXOIUTh BEPOSTHOCTHU
COOBITHH C MOMOLIBIO MPABUJIA YMHOXKEHUS, JIEPEBA CIIyYallHOTO OIBITA, UCIOIb30BATh
¢dopMyily mosiHOM BeposiTHOCTH, (hopmyiy baileca mpu pemeHuM 3agad; ONpPEnesTh
HE3aBUCHUMOCTb COOBITHI 110 (hOpMyJie U MO OPTaHU3ALMH CIYyYallHOTO SKCIIEPUMEHTA.

* IlpumeHATh M3yuyeHHblE KOMOMHATOpHBIE (HOPMYIIBI I MEPEUUCICHUS HJIEMEHTOB
MHOJKECTB, JJIEMEHTAPHBIX COOBITUH CIy4YailHOrO ONBITA, PELICHUS 3a1ady MO0 TEOpUHU
BEPOSTHOCTEM.

* CBOOOIHO OmEpUPOBaTH MOHATUSAMHU: OWHAPHBIN CIy4YailHBIH OMNBIT (UCIIBITAHUE),
ycnex W HeyJlaya, HE3aBUCHMbIC MWCIBITAHUS, CEpUs MCHOBITAHWWA; HAaXOIUTh
BEPOATHOCTH COOBITUI: B CEPUM UCIIBITAHUNA JIO MEPBOTO YyCIieXa; B CEpUU MCIBITAHUMN
bepnyniu; B onbiTe, CBSI3aHHOM CO CIIy4ailiHBIM BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH.

e CBOOOIHO oOmepupoBaTh MOHATUSAMU: CllydailHas BEJIMYMHA, pACIpEAETICHUE
BEPOATHOCTEW, JuarpamMma pacupelesieHus, OuHapHas ciayyailHas  BeJIMYMHA,
reOMEeTpUUYECKOe, OMHOMHUAIIBHOE paclpesiesieHue.

11 kaace

* OnepupoBaTh MOHSTUSIMHU: COBMECTHOE pacCIpeeieHUEe ABYX CIy4allHbIX BEJIUYUH;
MCIIOJIh30BaTh TAOIMIy COBMECTHOTO PACHpeNeNieHUs MBYX CIIyYalHBIX BEIUYHH IS
BBIJICJICHUSL PACHPENCICHHUS KaXJO0M BEJIWYUHBI, OIPEICICHUS HE3aBUCUMOCTH
CIIy4YalHbIX BEJIMYMH.

e CB0OOODHO OIEpPUPOBATh TMOHATHEM MAaTEMAaTHYECKOTO OXUIAHUS CIydailHOMN
BEJIMYMHBI (pacnpeacsieHus1); MPUMEHSATh CBOMCTBA MAaTEMAaTHUYECKOTO OXKUIAHUS TPH
pEeIIeHNN 3a/a4d; BBIYUCISATH MAaTEMaTHYECKOE OXHJIaHWe OWHOMUAIBLHOTO U
F€OMETPUYECKOTO PACIIPEICIICHUM.

e CBOOOJHO oOMEpUPOBATH TMOHATUSMH: JTUCIEPCHUS, CTAHAAPTHOE OTKIOHEHUE
CIy4YalHOM BEJIWYMHBI; MPUMEHATh CBOMCTBA JHUCIIEPCUU CIIYYAWHOW BEJIMYUHBI
(pactipeneneHusl) TpU PELIEHUWM 337a4; BBIYUCIATH JUCHEPCUI0O U CTAHAAPTHOE
OTKJIOHEHHE F€OMETPUYECKOr0 U OMHOMHUAIBHOTO PaclpeiesICHUN.

* Bbiuucnsate BBIOOPOYHBIE XapaKTEPUCTUKU 1O JaHHOW BBIOOPKE M OLICHUBATh
XapaKTEPUCTHKH  TEHEPaJbHOW  COBOKYIMHOCTH  JAHHBIX  TI0  BBIOOPOYHBIM
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xapaktepucTukaM. OIEHHBaTh BEPOATHOCTH COOBITUA M TPOBEPSITh MpPOCTEHIIne
CTaTUCTUYECKUE TUITOTE3BI, ITOJIb3YSACh U3YUYEHHBIMU PACIIPENCICHUSAMM.

COILEPKAHHUE YYEBHOTI O KYPCA (I1IO 'OAAM OBYYEHUSA)

10 kaace

['pad, cBa3ubiil rpad, mytu B rpade: Hukiabl U 1enu. CTeneHb (BaJIeHTHOCTD)
BepiuHbL. ['padsl Ha miockocTu. JlepeBbsi.

Cny4aiiHble SKCIIEPUMEHTHI (OMBITHI) U CIIy4YalHbIe COOBITUS. DJIEeMEHTapHBIC
coObITust  (MCx0/bl). BeposTHOCTH ciydailHOTO COOBITHSA. bBaM30CTh 4YacTOTHI U
BeposSTHOCTH COOBITHH. CiydallHbIE ONBITHI C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU.

Onepanu Haj COOBITUSIMU: TEepeceYeHre, OObEeIMHEHHE, MPOTHUBOIOIOKHBIE
coobITusl. J{uarpammel Ditnepa. opmyria CI0KEHUs] BEPOSTHOCTEH.

YcnoBHasg BEPOSTHOCTb. YMHOMXEHUE BEPOSTHOCTEW. JlepeBO Ciy4alHOTO
skcniepuMmenTa. Popmysia nonHou BeposTHocTH. Dopmyna bakieca. HeszaBucumeblie
COOBITHSI.

bunapHbI citydaliHBIM ONBIT (MCIBITAHUE), ycnex W Heyaada. HesaBucumble
ucnbiTanus. Cepusi HE3aBUCUMBIX HUCIBITAHUM A0 mepBoro ycmnexa. IlepectaHoBku u
dhaxropuain. Yucno coueranuid. TpeyronsHuk [lackans. ®opmyna 6unoma HproToHa.

Cepust He3aBUCUMBIX UcTbITaHuM bepHymmm. CriyyaliHbI BBIOOP U3 KOHEYHOM
COBOKYITHOCTH.

CnyuaiiHass ~ BenuuuHa.  PacmpeneneHue  BeposTHocTeu.  Jlmarpamma
pacnpeneneHusa. Onepanuu HaJx CiIy4alHbIMM BEJIMYMHAMHU. bHUHapHas ciyvailiHas
BenuuuHa. [[puMepr! pactipeieniennii, B TOM YHCJIe TEOMETPUIECKOE U OMHOMHAIILHOE.

11 knace

CoBMeCTHOE pacipenesieHue IByX CllydalHbIX BeJuuyuH. He3zaBucumele ciydaiiHble
BEJINYNHBI.

MaremaTnyeckoe OXHIAaHHWE CIIy4yalHOM BeJMYMHBI (pactpezneneHus). IIpumepsr
IIPUMEHEHUSI MAaTEMAaTUYECKOr0 OXXKUAAHUA (CTpaxoBaHHe, joTepes). MaremaTtnueckoe
OXKUJaHWe OWHAPHOW CiIy4alHOM BeJWYMHBI. MaTeMaTH4eCcKOe OXHUIAHUE CYMMBI
CIIy4yalHBIX  BEJMYMH. MareMaTnyeckoe  OXHUJAHME  TIEeOMETPUYECKOro U
OMHOMUAJIBHOIO PACIIPENEICHUI.

Jucnepcust U CTaHJAPTHOE OTKJIOHEHHWE CIy4alHOW BEIWYMHBI (PACIPENCICHUS).
Hucnepcusi OuHapHOM  cioydailHOM  BeIMYMHBL. MaTemarnueckoe  OXXHJaHuE
IIPOU3BEACHUS U JUCIIEPCUs CYMMbl HE3aBUCUMBIX CIy4alHbIX BeJIMYMH. [{ucniepcus u
CTaHJIaPTHOE OTKJIOHEHWE OMHOMMAIBLHOTO pacipenencHus. Jlucnepcus u crangapTHOE
OTKJIOHEHUE F€OMETPUUYECKOTO PACTIPEIEIICHHUS.
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Hepasencto Yebriména. Teopema UeOniméra. Teopema bepryiu. 3akoH Oonbmx

yrcen. BolOopouHblli MeTOoA — uccieqoBaHWil. BbpIOOpoYHBIE  XapaKTEPUCTHUKHU.
OneHnBaHue BEPOATHOCTH COOBITUS 1O BEIOOPOYHBIM JaHHBIM. [IpoBepka mpocTeimux
TMIIOTE3 C IIOMOUIBIO U3YUYEHHBIX PACIPEICICHUM.

HenpepobiBHBIE  CiiydaliHbIE [Tpumepsl.  DyHKUMSA
BEPOSITHOCTU paclipesiesieHus. PaBHOMEpHOE pacnpelesieHue U €ro CBOWCTBA. 3ajauu,

IIPUBOAAIINEC K  IIOKA3aTCJIbHOMY  paCHpCACICHHUIO. 33,[[8,‘11/1,

BEJINYMHBI. IJIOTHOCTH
OPUBOIAIINE K
HOpPMaJbHOMY pacnpenencHnio. OyHKIUSA IUIOTHOCTH BEPOSITHOCTH IIOKA3aTEJIBHOTO
pacnpesenenus, (QYHKIHUS TUIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO pacHpeeICHuUs.
@yHKIMSA IJIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACTIPEIEIICHHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITUH. 3a1auM, MPUBOAAIIUE K
pacupenenenuto [lIyaccona.

KoBapuanust aByx ciydaiiHeIX BedW4MH. Ko3QQUIMEHT JMHEHHON KOppessiuH.
CoBMecTHBIE HAOJIIOJIEHUS JABYX BEIMYMH. BBIOOpOYHBIN KOIPPUIMEHT KOppPEIALUU.
Paznuume mexnay JMHEWHOW CBA3bI0 M NPUYMHHO-CIEACTBEHHOW CBA3bIO. JIMHENHas
perpeccus, METoJ] HAMMEHBIINX KBAIPATOB.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 xxacc (He menee 34 )

Ne Ha3Banue pa3nena
OcHOBHBIE BUBI
n/n (TeMBbI) OcHoBHOE coaepxaHue
AeATeJbHOCTH 00y4arouXCsl
(KOJIMYECTBO YACOB)

1 DJIeMEeHTBI TEOPUH I'pad, CBSI3HBII rpad, IIpeacraBasiTb  OOBEKTHI W
rpagoB NPEJICTaBICHUE 337aud  C | CBSI3U MEXAY HUMHU C IOMOIIBIO
By nomompbio Tpada. CreneHs | rpada, HAXOAWTH IYTH MEXKIY

(BaJIEHTHOCTB) BEPILUHEI. | BepIIuHaMu rpada.
[Iyte B Trpade. Llenmm wu | BuigeasaTs B rpade 1enu u IUKIbL.
IIUKJTBL. I'pader Ha Crpouthb 1epeBO IO ONUCAHUIO
IIJIOCKOCTH. JlepeBo | Cily4allHOTO  OIbITA, OIKCHIBATH
CIIy4aifHOTO SKCIIEPUMEHTa Clly4aifHble COOBITUSI B TEpMHUHAX
JEpeBa.
Pemnare 3amaud ¢ [IOMOIILIO
rpa¢os

2 | Cay4yaiiHble ONBITHI, CrnyualiHple  3KCIEpUMEHTHI | BbigeasiTh u ONHUCHIBATH
cJiy4aiiHble COOBITUSA U (OTIBITHI) u CIIy4alHbIE | CIIydyalHbIE COOBITHS B CIIy4ailHOM
BEPOSITHOCTH COOBITHH COOBITHSL. DNeMEHTapHBIE | ONBITE.

By cOOBITHS (ucxomsl). | ®opMyJIHMPOBATH YCIIOBHS
BeposTHOCTB CIIy4alHOTO | IPOBEACHUS CIIy4YalHOT'O OIIBITA.
COOBITHS. BepositHoctn | HaxoauTh BEpOSTHOCTH COOBITHIA
COOBITHII B  ONBITAX C | B OMNBITAX C PABHOBO3MOXHBIMU
PaBHOBO3MOKHBIMH 3JIEeMEHTaPHBIMU UCXOAAMHU
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9JICMCHTAPHBIMU COOBITUSIMUA

3 Onepauum Hajg [Tepeceuenne, oObenuHeHue | Mcnosb30BaTh JiarpaMMbl
MHOKeCTBAMH U MHOXECTB M COOBbITHIA, | Ditiepa U BepOaibHOE OMHCaHUE
coObITusiMU. Cj107KeHHe | TPOTUBOMNOJIOKHBIE COOBITHS. | COOBITUI pu BBIIIOJIHEHUH
H YMHOKEHHE dopmyna CJIO’KEHUS | omnepanuii Haj COOBITHUAMHU.
BEPOSITHOCTEIA. BEPOSATHOCTEM VYcnoBnaas | OueHuBaTH W3MEHEHUE
Yci0BHasi BePOSATHOCTb. | BEPOSTHOCTb.  YMHOXCHHE | BEPOSITHOCTEH COOBITHI 1O Mepe
He3aBucumbie cOOBITHSI | BEPOSITHOCTEH. dopMyna | HACTYIUICHHS] JIPYTUX COOBITHIA B
Su) YCJIIOBHOU BEPOSITHOCTH. | CIIy4ailHOM OIIBITE.

dopmyna noiHou | Pemiathk 3amayd, B TOM YHCIE C

BEPOSATHOCTH. ®opmyna | HCHOIb30BAHUEM nepeBa

Baiieca. HeszaBucumpblie | cimydaidlHOro OTIbITA, dhopmyn

COOBITUS CIIOKEHUS U YMHOXEHUS
BEPOSATHOCTEM

4 | DueMeHTBI Kombunatopuoe npasuio | PopMynupoBaTh U JI0Ka3bIBaTh
KOMOMHATOPUKH yMHOKeHus. [lepecTaHOBKM M | KOMOMHATOpPHBIE (PAKTHI.

B u) daxTopuai. Yucno | Ucnoab30BaTh IIPaBUIIO
COYETaHUM. TpeyroapbHUK | YMHOXKEHUS, W3y4YCHHBIE
[Mackansa. ®opmyna OuHOMa | KOMOMHATOPHBIE  (HOPMYJIBI TS
HeroTona NIEPEUUCIICHUS 3JIEMEHTOB

pa3IUYHBIX MHOXXECTB, B TOM
YHClie AJIEMEHTapHBIX COOBITUI B
CIIy4allHOM OIIBITE.

IMonb3oBaThest  dopmysioil
TpeyrosibHUKOM  [lackams s
ONpEeIETCHUS YUCIIa COUETaHU M.
Ipumensite  dopmyny OuHOMA
HeroTona st mpeoOpa3oBaHUs
BBIPAKECHUI

5 Cepun bunapueiii ciyyaiinbiii onsiT | Pa3ouBaTh CJIO’KHBIE
MoCJe10BaTeIbHbIX (ucrpITaHKE), ycnex U | DKCIIEPUMEHTBl  Ha  OTACJIbHBIE
ucnbiTaHui. UcnibiTanus | HEy1aya. HesaBucumsble | ucnbITaHus.

Bepnynnu. Ciay4ailHblii | HCIIBITaHMUS. Cepus | Pematp  3amaud Ha  IIOHMCK
BbIOOP U3 KOHEYHOI HE3aBUCHUMBIX HCIIBITAHUHN JI0 | BEPOSITHOCTEH COOBITUH B CEpUH
COBOKYITHOCTH nepBoro  ycmexa. Cepus | MCTIBITAaHUM 10 MEPBOTO yCIE€Xa U B
Sy HE3aBHCUMBIX WCTIBITAHUH | cepusix UchbITanuil bepHymnu, a
bepuymn. CrnyuallHpl{ | TaK)KE€ B OINBITAX CO CIIy4alHBIM
BBIOOP u3 KOHEYHOU | BEIOOpOM u3 KOHEUYHOM
COBOKYITHOCTH. COBOKYITHOCTH C MCIIOJb30BaHUEM
[IpakTnueckass  pabora ¢ | KOMOMHATOPHBIX ¢dakToB u
HCII0JIb30BaHUEM dopmyn, B TOM uHCIE B XOfe
AJICKTPOHHBIX TAOJIUII MPaKTUYECKON paboThI c
IPUMEHEHUEM CTaHJAPTHBIX

byHKIMA

6 | Cayuaiinble Beaum4uHbl | CiydaiiHas BenuunHa. | OcBauBaTh MOHATHUSA: CllydaiHas
U pacnpeaeeHust Pacnipenenenne BEJIMYMHA, pacmpeneneHue,
(ER)) BeposTHOCTeW.  [lmarpamma | Tabnuna pacrpeneieHus,

pactpeaenenus.  Onepanuu | AuarpaMmma pacupeneaeHus.

Hajg ciay4daiiipiMu | HaxoauTh 3Ha4YeHUs CyMMbl U
BEJIMYMHAMMU. [Ipumeps! | nponsBeneHUs CITy4alHBIX
pacnpeneneHuil.  buHapHas | BEJIWYMH.
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Clly4yanHas

I'eomeTpuueckoe
pacnpenesneHue.
bunomuanbHOE
pacnpenesneHue.
MareMaTHdeckoe OXKUIaHHuE
CIly4aliHON BEJIMYUHBL.
CoBMmecTHOE pacnpeneneHue

BCJINYHHA.

JIBYX CIy4YalHBIX BEJIMYMH.
HesaBucumeie CIIy4JaitHbIe
BEJIMYHHBI. CaoiicTBa

MaTEeMaTU4YECKOro OXKUIAAHUS.
MaremaTnueckoe OXUJaHUE
OmHapHOU CITy4aitHOM
BENMYMHBL. MaTtemaTudyeckoe
0’)KHMJIaHHE TeOMETPUYECKOrO
u OMHOMHUATBHOTO
pacnpenenenuii. Jucnepcus
U CTaHJApTHOE OTKIIOHEHHE.
Hucniepcust OmHapHOU
CIly4alHON BEJIMYUHBL.
CaoiicTBa JIACTIEPCHU.
MaremaTuueckoe OXUJaHUE
IIPOU3BEJICHUS U JUCHEPCHS
CYMMBI HE3aBUCHUMBIX
CIIy4alHBIX BEJINYUH.
Hucniepcuss OGMHOMHUAIBLHOTO
pacrpeneneHus.
IIpakTrueckas

HCITOJIb30BAHNEM
DJIGKTPOHHBIX TAOJIHUI

pabota ¢

Crpourtsb OuHapHbIE
pacmpeneNneHus MO0 ONHCAHUI0
COOBITHH B CITy4allHBIX OIBITaX.

Crpoutsp u pacrno3HaBaTh
TeOMETPHUECKOe M OMHOMHUAIBHOE
pacrpeneneHusl.

Pemiath 3amauu Ha BBEIYUCICHHUE
MaTEMaTHIECKOTO OKHIAHUS.

Ctpontsb COBMECTHBIE
pacrpeneneHus.

H3yuarsn CBOMCTBA
MaTEMaTUYECKOro OXKUIAAHUS.
Pemars 3amaum ¢ [OMOLIBIO
M3yYEHHBIX CBOMCTB.

Ilo U3Y4YEHHBIM dopmynam
HAXOAMTh MaTeMaTUYECKHe

OKUJIaHUSl CIIyYalHBIX BEJUYHUH,
UMEIOIINX  TEOMETPHYECKOe U
OMHOMMAJILHOE paclpeieICHUs

OcBauBaTh TOHATHUS: ANUCIEPCHS,

CTaHJapTHOE OTKJIOHEHHE
CIIy4ailHON BEJIUYUHBI.

Haxoaursp JIHUCIIEPCUIO o
pacnpeeseHuto.

H3y4arts cBONCTBA AUCIIEPCHUM.

ITo W3YYEHHBIM dbopmynam
HAXOIHUTh JUCIIEPCUIO

OMHOMMAJIBHOTO paclpesesieHus, B
TOM YHUCJIE B XOJ€ IPAKTUYECKON
paboTsl

11 xnxacc (He menee 34 )

Ne Ha3Banue pa3aena OcHoBHOE coaepxaHue OcHOBHBIE BHJIBI
n/n (TembI) AesiITeIbHOCTH 00Y4AKOIIHNXCSA
(KOJIMYECTBO YaCOB)
1 3aKoH 00JbIIUX YHCeNT HepasenctBo YeOrimena. | Pa3ouparsb JI0OKa3aTeIbCTBA
(54) Teopema UYeOkbImieBa. | TeopeMm.
Teopema bepuymm. 3akon | OcBauBaTh BBHIOOPOYHBIH METO
OOJBIINX 9HCell. | UCCIIEIOBAHUI, B TOM YHCIIC B X0/
Br16opounbIii METOJI | IPAKTUYECKON pabOTHI
HCCIIEIOBAHU.
[IpakTnueckass  pabora ¢
MCIIOJIb30BaHUEM
AJICKTPOHHBIX TAOJINII
2 | DaeMeHTbI I'enepanbHass CcOBOKYNHOCTH | OcBamBaTh MOHATUSA: T€HEpaIbHas
MaTeMaTH4eCcKoi U choydailHas ~ BBIOOpKA. | COBOKYIHOCTD, BbIOOpKa,
CTATUCTUKH 3HAKOMCTBO C BBIOOPOYHBIMH | BBIOOPOYHOE cpenHee u
(6 9) xapakTepucTukamu. OIeHKa | BBIOOpOYHAs AUCTIEPCHSI.
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CpEeIHEr0 W JHMCIEPCUU
reHepaJbHOW COBOKYMHOCTH
C TOMOUIbIO  BBIOOPOYHBIX
xapakTepucTuk. OleHuBaHHE
BEPOSATHOCTEH COOBITHIA TIO

BBIOOpPKE.
CraTucThueckass  THUIIOTE3a.
ITpoBepka MPOCTEUIIIHNX

THUIIOTE3 C IIOMOIIBLIO CBOMCTB
M3YYEHHBIX pacrpeieICHUM.

Boruncasars BBIOOpOYHBIE
XapaKTepUCTHKH M HAa MX OCHOBE
OLICHUBATh XapaKTePUCTHKH

reHepaJbHOU COBOKYITHOCTH.
OcBanBathb MOHATHSA:
CTaTHCTUYECKas THIOTE3a.
OuennBatb BEPOATHOCTD
COOBITUI U MPOBEPSATH MPOCTECHIIIHE
TUIOTE3bl HA OCHOBE BBIOOPOYHBIX
TaHHBIX, B TOM UYHCJIE B XOJe

[Ipaktuueckass paboTa ¢ | IPaKTUYECKOH pabOTHI
HCITOJIb30BaHUEM
DJIGKTPOHHBIX TAOJIHUIL
3 HenpepbiBHBIE [Tpumepsl HETPEPHIBHBIX | SHAKOMHUTbHCS TMOHSTUAMMU:
clIy4yaiHble BeTHYUHbI CIIy4alHBIX BEJIMYMH. | HEIIPEPLIBHAS cily4yaiiHas
(pacnpenesienus), DyHKIUA IJIOTHOCTH | BEJINYMHA, HEIPEPBIBHOE
NMOKAa3aTeJIbHOE H BEpPOATHOCTH. PaBHOMEpHOE | pacnpeseseHue, byHKUIMSA
HOpMAaJIbHOE pactipenenenue.  IIpumeps! | IIOTHOCTH BEPOATHOCTH.
pacnpeneneHust 3aj7ad4, MPUBOISAIINX kK | HaxoauTh BepoATHOCTH COOBITHI
4 v) MOKa3aTeIbHOMY " K | 10 TaHHOW ()YHKIIMH TTIOTHOCTH.
HOpMaJIbHOMY 3HAKOMHMTBC €  TIOHATHSIMH:
pactpeneneHusM.  DyHKIHUS | IOKA3aTebHOE  paclpesesieHue,
IUIOTHOCTHU BEPOSATHOCTH | HOPMAJILHOE paclpeiesICHNUE.
MIOKa3aTENIbHOT O BeiaeasTs o OIHUCAHUIO
pacipeneneHus. OyHKIHUA | Clly4dailHbIe BEJIMYMHBI,
IJIOTHOCTH BEPOSITHOCTH | pACIIPEECIICHHBIE o
HOpPMAJIbHOI'O paclpeAeeHus | IOKa3aTeIbHOMY  3aKOHY, o
HOPMAJIbBHOMY 33aKOHY.
Pa3oupars  npumepsl  3anay,
NPUBOAAIIMX K TOKAa3aTeIbHOMY
pacHpenesIeHu0 U K HOpMaJIbHOMY
pacrpeneeHuIo
4 Pacnpenesienne IlocienoBaTenbHOCTE Buiaeaars 1o OIIMCAHHIO
IIyaccona OJIMHOYHBIX  HE3aBUCHMBIX | CIy4YalHOIO  OMNbITa  BEJIMYWHBI,
(24) cobwituil. Ilpumep 3anmauw, | pacupeneseHHbIE o 3aKOHY
MIPUBOISIICH K | [Iyaccona.
pacnpenenenuto [Iyaccona. Pemars 3agauu, B TOM 4YuUCIE B
[IpakTuueckass paboTra C | XoIe TMPaKTHUUYECKOW paboOThl C
MCII0JIb30BaHUEM IPUMEHEHUEM CTaHIapTHBIX
AJICKTPOHHBIX TAOJINII GYHKIHA 3JIEKTPOHHBIX TAOJINI
5 | Ca3b Mexny Kosapnanus nByXx | OcBaMBaTh MOHATHS: KOBapualus,
CJIy4YalHbIMH CIIy4alHBIX BEJIMYUH. | KOOPUIIUEHT KOPpEJISALINH,
BeJIMYNHAMH Koapduuuent xkoppensuuu. | TMHEHHAs 3aBUCUMOCTb.
6 v) CoBmecTtHbie  HaOmoacHUS | OueHUBaTh  XapakTep  CBS3H

JIBYX BEJIMYMH. BBIOOpOUHBIN
KO PUIMEHT  KOPPETSAIUH.
Paznuune Mmexny JIMHEWHOU

MEXIy CIy4yailHBIMU BeIHMYHMHAMH,
UCXONlI W3 TMPUPOMABI JIaHHBIX H
BBIUMCIICHHBIX XapaKTEPUCTHK.

CBSI3BIO u npuunHHO- | Mcnmoab3oBaTh JarpamMmmbl
CJIEICTBEHHOU CBSI3BIO. | pacceMBaHUs ISl  W300paKeHHUS
JIuneitnas perpeccus. | COBMECTHOTO paccenBaHus
[MpakTuyeckass  paboTra  C | NaHHBIX.
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MCII0JIb30BaHUEM Haxomuth k03 duumentsr ocu
AJIEKTPOHHBIX TaOMIHIY JMarpaMMbl, B TOM YHCJIE B XOJE
IPAKTUYECKON paboThI C
pUMEHEHHEM CTaHJaPTHBIX
byHKIUH
6 | O600menne u | [IpeacraBnenne panHsix c | IloBTOpATH U3Y4EHHOE U

cUcTeMaTH3alus 3HAHUI
(11 49)

TaOJINII u
TUarpamm, onucaTeybHas
CTaTHCTHKA, OTIBITHI C
PaBHOBO3MOKHBIMU
3JIEeMEHTapHBIMU COOBITUSIMH,
BBIYMCJICHUE  BEPOSITHOCTEU
COOBITUH C TPUMECHCHUEM
dopmyn u  rpaduvecKkux
METOJIOB (koopauHaTHAs
npsiMasi, J€peBO, AMarpaMma
Ditnepa), CIIy4JaitHbIe
BEJIMYUHBI U paclpeiesIeHus,
MaTeMaTH4ecKoe OXKUIaHHe
CIIy4allHO! BEJIUYMHBI

[IOMOILIBIO

BBICTpauBaTh CHCTEMY 3HAHUI
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